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CMOoneHCKMiA
< DUITNATT

1. IEJIX1 U 3AJTIAYM OCBOEHU A JUCHUITJIMHBI

Hesablo sABISETCS MOATOTOBKA OOYYAIOMIMXCS K HAYYHO-HUCCIIEAOBATENBCKOM AEATEIBHOCTH TI0
HanpasiieHuto Maructparypsl 11.04.04 «OnekTpoHUKa 1 HAaHORJIEKTPOHUKA» IMOCPEICTBOM 0OeCTIeueHHs
sTanoB (GopMupoBaHUS KOMIETeHIUN, pexycMoTpeHHbIX PI'OC, B 4acTH MpeCTaBICHHBIX HUXKE 3HA-
HUM, YMEHUH U HaBBIKOB.

33[{3'11/12 HN3Yy4YCHHUC MMOHATHHHOTO amnrmapara IUCHUIIIMHBI, OCHOBHBIX TCOPCTHUYCCKUX ITOJIOKSHUH
U MCTOAOB, IPUBUTUC HABBIKOB NPUMCHCHHA TCOPECTHUICCKUX 3HAHUHI AJI pCIICHUS MMPAKTUYCCKUX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucnumimza « MUKpOIIpOLIECCOPHBIE CUCTEMBD» OTHOCUTCS K 0053aT€IbHON YacTH IPOrPaMMBI.

Jns u3ydeHus AaHHOW AMCUMILIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKU, (HOpMUpYyeMbIe
muciuminHamu 6akanaspuata 11.03.04 «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKUY, «AIIMapaTHbIE CPEe-
CTBa MHUKPOKOHTPOJLIEPOBY.

[lepeueHp mocneAyoOUMX TUCLHUIUIMH, Ul KOTOPHIX HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKHU,
dopmupyemsie nannoi mucturuinboit: b1.B.JIB.01.01 «IIporpammHoe oOecnieueHrne MHUKpPOIPOIECCOp-
HbIx cuctem», b1.B./IB.01.02 «Cuctemsr peanibHoro Bpemenn», b1.B.JIB.01.03 «ApmantuBHbie undop-
MaI[MOHHBIE U KOMMYHHUKAIMOHHbIe TexHonorun», b2.B.03(H) «Hayuno-uccienoBatenbckas paboTay,
B3.01 «IToaroroBka K 3alIMTe W 3alIUTa BBITYCKHON KBATH()UKALMOHHON PabOTHI».

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoeHMe QUCUMILIMHBI HAPaBJIE€HO HAa (OPMUPOBAHUE JIEMEHTOB CIIEAYIOIINX KOMIIETEHIUI B
cootBercTBUM ¢ PI'OC BO u OII BO no nanHOMy HallpaBJIEHUIO TOATOTOBKH:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

NHaukaTopbl J0CTHAKEHUS

KoMmnerennust .
KOMIIeTeH NIt

Pe3ynbTathl 00yyeHus

3uaem: Kax opeanuzosviéams IKCnepumMet-
ManbHble UCCIeO08AHUSL C NPUMEHEHUEM COBpe-
MEHHBIX CPe0CmE U Memooo08

Ymeem: Opeanuzogvisams sKcnepumenmansHule
uccne008anUs ¢ NPUMeHeHueM coO8PeMeHHbIX
cpedcma u Memooos

Braoeem: Memoodamu opeanusayuu 3Kcnepu-
MEHMANbHBIX UCCI008AHULL C NPUMEHEHUEM CO-
BPEMEHHBIX CPEOCmE

3uaem: Kak npogooumu sKcnepumenmanvihvie
uccne008anUs ¢ NPUMeHeHueM cO8PeMeHHbIX
cpeocme u Memooos

Ymeem: [Ipoeooums sxcnepumenmanvHule uc-
C1e008aHUs C NPUMEHEHUEM COBPEMEHHbIX
cpeocme u Memooos

Braoeem: Memoodamu nposedenus 3Kcnepu-
MEHMANbHBIX UCCIe008AHUL C NPUMEHEHUEM CO-
BPEMEHHBIX CPEOCNE U MEMOO08

1IK-1.1 Opzeanuzosvieaem sxcne-
PUMEHMATIbHBIE UCCTEO08AHUSL C
NpUMEHEHUEM COBPEMEHHBIX
IIK-1 Cnocoben x op- | cpedcms u memooos

eaHusayuu U npogeoe-
HUIO 9KCHepUMeH-
MANbHLIX  UCCe006a-
HUi ¢ npumeHenuem
COBPEMEHHBIX CPEOCME
U Memooos 11IK-1.2 [Iposooum sxcnepumen-
ManbHule UCCAC008AHUS C NPUMe-
HeHueM COBPEMEHHbIX CPeOCmE U
Memooos
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4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

CTpyKTypa AMCUMILIMHBI:

CMOJSIEHCKUA
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61.B.01

MukponpoLeccopHble
cucTeMbl

36

216

216

191

216

191

OBO3HAYEHMUAL:

Buabl npoMexyTo4HOM aTTecTauMU (BUABI KOHTPOJIA):

K3 — DK3aMEH,;

3a0 — 3a4eT ¢ OICHKOIA;

3a — 3a4erT;
Buael pador:

KoHTaKT. — KOHTaKkTHas paboTa 00y4arouXxcs C MPernoiaBaTeiemM;
JIex. — NEKIMOHHBIC 3aHITHS;

JIaG. — naGopatopHbie padoThI;
[Ip. — mpakTryecKue 3aHATHS;

KPIT — kypcoBas paboTa (KypcoBOii IPOEKT);
PI'P — pacuetHo-rpaduueckas pabota (pedepar);
CP — camocrosTenbHast paboTa CTy/I€HTOB;
3.6. — 00BbEM JUCIUTUINHBI B 3a4E€THBIX CTUHHIIAX.
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CoaepxaHue IMCHMIINHBI:
Ne HaumeHoBaHMe BUIOB 3aHSATUI U TEMATHK, COJAeP:KaHUe
1 | nexuuonHsle 3ansaTHsA 4 mT. o 2 vaca (8 gac.):
Jlexnus 1-2. ApXxuTekTypa COBpeMEHHBIX MUKPOTIPOIIECCOPHBIX CHCTEM.
Jlexnust 3-4. Knaccudukanms 1 0630p MUKPOKOHTPOJUIEPOB.
2 | maboparopubie paboThI 4 miT. 1o 2 yaca (8 yac.):
Tema 1. ApXUTEKTypa MUKPOIIPOLIECCOPHBIX CUCTEM.
Tema 2. Ilepudepuiinbie ycTpoiHCTBa MUKPOTIPOLIECCOPHBIX CUCTEM.
Tema 3. OTamodHbIe CPeICcTBa MUKPOITPOIIECCOPHBIX CHCTEM.
3 camocTosTeTbHas paboTa CTyJeHTOB: Jac.
3.1. Uzy4eHne maTepualioB JTeKIui 115
3.2. [ToaroroBka K 1abopaTOPHBIM paboTam 76
Bcero: 191
3.3. [loaroroBka K PK3aMeHy 9

Texymmii KoHTPob: [TuCbMEHHBIH KOHTPOJIBHBIM OMPOC MO M3yYEHHOMY TeOpeThde-
CKOMY MaTepuaily M MOJyYeHHBIM PAKTUYECKUM HABBIKaM MPOBOJUTCS HA MPAKTUUECKHUX U Ja-
OOpaTOPHBIX 3aHATHSIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

Ne .
u/n Buabl yueOHBIX 3aHATHI O0pa3oBaTe/IbHbIC TEXHOJIOTHH
WnTepakTuBHAS NeKIUs (JIEKIUS-BU3YaIU3a1ns).
1. Jlexumn WnnuBuayanbHble W TPYNIOBBIE KOHCYJIBTALUM IO JAUCIH-

TIJIMHE.

TexHoMoTHs BBITIOHEHHS JIAOOPATOPHBIX 3aJJaHUI WHIAUBUIY-
2. JlaboparopHnas pabora aJbHO.
Jomyck x mabopatopHoii pabote.
HNupopmMainoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHHU (JIOCTYIT K
OUOC dununana, k 9bC ¢unmana, noctyn Kk MHGOPMAIIMOHHO-
METOMYECKUM MaTepraslaM 1O TUCIUIUIHHE).

3 CamocrosiTensHass ~ pabota
" | cTryneHToB (BHEayIUTOpHA)

KonTpons (mpomexyrodnas
4, arrecTralus: 3a4eT WIM 3K3a- | TeXHOJOrus yCTHOro OIpoca.
MCH)

6. OHEHOYHBIE MATEPHAJIbI J1JIS1 TEKYIIETO KOHTPOJISA U
MNPOMEXYTOYHOM ATTECTAIIMU 151 OIEHKHA KAYECTBA
OCBOEHMS JTNCIUAIIVIMHBI

dopma TPOMEKYTOUHON ATTECTALMH 10 HACTOSIIEN JUCHUILUIMHE — YK3aMEH.
[Tepeuenb BOMPOCOB K IK3aAMEHY

Koowvl u cucmemwi cuucnenus
1. HO3I/IL[I/IOHHBIC KOJBbI. I[BOI/I‘{HaH CHUCTEMA CUHCIICHHUA. HpellCTaBJ'ICHI/Ie OCIbIX U ,Z[pO6HBIX
IOJIOXKHUTCIBHBIX YHCCII B }IBOI/I‘IHOﬁ CHUCTEMEC CUYUCJIICHUS. Hepexon nus3 ﬂGCSITI/I‘IHOf/i CUCTCMBI
CUUCJICHUS B IBOUYHYIO U 06paTHO.
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2.  CucreMsbl CUHCIIEHUS C APYTUM OCHOBAaHUEM: IIECTHAALIATUPUYHAS U BOCBMUPHUYHAS CU-
CTEMBbI CUHCIICHUS.

3. IlpencraBnenue oTpuuaTeabHbIX yncesn. OOpaTHBIN U TOMOIHUTEIbHBIA KOIBL.

4.  baiitoBbeie (BocbMUOHNTHBIE) NaHHBIC. [[enoe 6e3 3Haka u co 3HakoM ((popmatel u Beca OT-
JeNbHBIX pa3psaaoB), nanHeie B popmare ASCII.

5.  IBomuHo-komupoBaHHbIe necsaTruaHbie (BCD) naHHbIe B yIIaKOBaHHOM M HEYTAKOBAaHHOM
dbopmarax.

6. IlocnoBublie (16-OutHble) naHHble. JlnMHHOE 1Enoe Oe€3 3HAKa W CO  3HAKOM.
Pacrnionoxenue 6alTOB CJIOBa B MaMsTH C OaWTHOW OpraHu3aIuei.

7.  MamuHHOe TpeACTaBICHUE JEUCTBUTENbHBIX uucena. dopmar oguHApPHOW W JABOMHOM
TOYHOCTH JJAHHBIX C [JIaBAIOIICH TOUKOM.

8.  OcHOBHBIC ornepanyy ¢ JBOMYHBIMH YUCJIAMU Ha TIpUMEpe 0alTOBBIX JTAHHBIX.

OcHogubie 1emMeHmovl YuGposotl cxeMomexHuKu

9.  OO6o3HaueHue MUPPOBOTO IEKTPOHHOTO KOMITOHEHTA.

10. 3 Moaenu HUQPPOBBIX YCTPOUCTB.

11. OcHOBHBbIE JIOTUYECKUE IIIEMEHTHI.

12. Bydepsl oqHOHANIpaBICHHBIE U JBYHANpaBieHHbIe. [I[pumenenne OygepoB B MUKPOIIPO-
IIECCOPHBIX CHCTEMaX.

13. KomOunauuonusie 1ugpoBsie ycrpoicTBa. Jemmdparopsl, mudpaTopsl, MyIbTHILICK-
COpPBI M X UCIIOJIb30BaHNE B MUKPOTIPOLIECCOPHBIX CHCTEMAX.

14. KombOunauuonsusle nudpossie ycTpoiictBa. KommapaTopsl KOIOB, CyMMAaTopbl, UX HC-
MOJIb30BaHKE B MUKPOIIPOLIECCOPHBIX CHCTEMAX.

15. Cucremsl TakTupoBanus. KBapiieBble reHepaTopbl MPSIMOYTOJbHBIX UMITYJIBCOB.

16. IludpoBbie YCTpOHCTBA C BHYTPEHHEHW MaMsAThIO (mociienoBarenbHocTHRIC 1Y), Acun-
XPOHHBIN cTaTnyeckuit RS-tpurrep.

17. D-Tpurrep co CTaTUYECKUM CHHXPOBX0J0M (3arienka, LATCH).

18. D-tpurrep ¢ TMHAMUYECKUM CHHXPOBXOJIOM.

19. TloctpoeHue perucTpoB Ha OCHOBE TPUITEPOB. [lapayuienbHbIi PETUCTp U PETUCTP CIABU-
ra.

20. TaktupyeMmblil mapajuIeIbHBIN PETUCTP U MapauIeIbHBIN PETUCTP-3aIIeiKa.

21. OcHOBHbBIE Pa3HOBUJHOCTH CABHMI'OBBIX PETMCTPOB M X HCIIOJIB30BaHUE Uil Mpeodpazo-
BaHUS ITOCIIEIOBATEIHLHOTO IBOMYHOTO KO/Ia B TTApAIICIBbHBINA B 00paTHO.

22. Cuetnsiit Tpurrep (T-Tpurrep). BHyTpeHHssI CTpyKTypa cUeTUHKA.

23. Tunel cueTunkoB. yHKIMHA CYETIYMKOB B MUKPOIPOIIECCOPHBIX CUCTEMAX.

24. Tunel MukpocxeM namatu. Kiaccuduxanus 351eKTpoHHON MaMsTH.

25. Tlpumepsr moxysei mamsatu. OObeM U OpTaHU3AIHS TAMSTH.

26. OOpamieHue kK namMaTu. UTeHue U 3anuch SYEHKN onepaTUBHOMN MaMATH.

27. Toxxmrouenue O3Y u 13V k muHAM MHKPOTIPOIIECCOPHON CUCTEMEI.

28. IlpunHumn paboTsl cTekoBOM nmamsaTH. CTEK IpHU ONepalusaX YTEHUS U 3aIUCH.

29. AnmaparHas OpraHH3anys CTeKa B MaMSITH JaHHBIX.

Obwue npunyunsvl NOCMPOEHU MUKPONPOYECCOPHBIX CUCEM
30. OO6oOmmeHHas cxeMa KOMIBbIOTepa. APXUTEKTYpa BEIYUCIUTEILHOW CHCTEMBI.
31. OcobenHocTH IU(POBBIX U AHATOTOBBIX CUTHAJIOB.
32. JlocToWHCTBA M HEAOCTATKH ITU(PPOBBIX AITEKTPOHHBIX YCTPOUCTB.
33. IIpeoOpazoBaHKe aHAJIOTOBBIX CUTHAIOB B IIM(POBOIT BHIYUCIUTENBHOM CUCTEME.
34. Bwuabl nu(poOBEIX CHTHAJIOB.
35. Tumnsl tuppoBBIX YCTPOUCTB.
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36. CrpykTypa MHKpoIrpoleccopHoil cucrtembl. Ee cocraBubie uactu. Ilonarue aapecHoro
POCTPAHCTBA.

37. OcHOBHbBIE JOCTOMHCTBA U HEJOCTATKH MUKPOIIPOLECCOPHBIX CHCTEM.

38. OcHOBHBIE TEPMHUHBI, UCTIOJIb3YEMbIE TIPH OMUCAHUU MUKPOIIPOLIECCOPHBIX CHCTEM.

39. VmpomieHHass CTpykTypa lLeHTpaiabHoro mpoiieccoproro snementa (CPU). OcHoBHbie
¢ynkunu CPU, peanu3yemMble Ipy BHIOJIHEHUH TPOTPAMMBI.

40. Pasnouanoctu mporeccopoB:CISC, RISC, VLIW.

41. 1IuHBI MHKpOMPOLECCOPHOH cucTembl. MynbTuruiekcupoBanue muH. [IpoGiaemsl, Bo3-
HUKAIOIIKE IPU PACIPOCTPAHEHUH CUTHAJIOB I10 IIMHAM.

42. ®a3pl uKIa 0OMEHA JAaHHBIMU B MUKPOIIPOILIECCOPHOM CHCTEME.

43. TIIporpammusiii cuerunk CPU — Program Counter. Ero Ha3znadyenue. Beibopka komang
U3 nporpaMMHoii namsitu. Ciiydan HapylmeHHs MOCIeI0BaTeIbHON BEIOOPKH.

44, Metonbl peakiuu CPU Ha BHelnTHee COOBITHE B MUKPOITPOILIECCOPHOM CHCTEME.

45. IlpepbiBaHUS B MUKPOIIPOLIECCOPHOI cHCTEME.

46. IlIpsmoii mocTyn K MaMsITH B MUKPOIIPOIIECCOPHON CHCTEME.

47. Apxwurekrypa ¢on Heiimana (ITpuncronckas) MII cucrem, ee 0COOCHHOCTH.

48. Tapapackas apxutektypa MII cuctem, ee 0coOeHHOCTH.

49. Cpanenue ["apBapackoii u [IpyHCTOHCKON apXHUTEKTYP.

50. Mukpomporieccop, onpeAeNeHUue U CTPYKTYpHas cXxema.

51. MuKpoKOHTpOJUIEpP, ONIPENIEICHUE U CTPYKTYpHAs CXEMa.

MK cemeiicmea AVR ocnosHble ceedenus u npoepammuposanue Ha accemonepe

52. VYmupomennas crpykrypras cxema MK cemetictea AVR. CocraB MK AVR. Ipomecc BbI-
nonuenus komauasl B MK AVR.

53. Peructpet MK AVR. Peructpsl o0miero Ha3nadeHus. Peructpei-ykasaremm.

54. Peructpsl BBOAa-BbIBOAA. 2 crocoba oOpalieHus K HUM. Peructp cioBa cOCTOSHHS
SREG, peructp ykazarens creka SP. x HazHaueHue.

55. Pacmpenenenne namsatu MK cemeiicta AVR.

56. Crek u ero naumanu3anus B MK cemeiictea AVR.

57. Cucrema xomana MK AVR. Hanpasnenus nepecbuiku 1anHbIX B MK.

58. Meronasr anpecanuu. PeructpoBas ampecanus. @opmart komanael. OOpamieHne K peru-
CTpaM BBOJa-BbIBOJA. AJjpecaliys perucTpoB B IporpaMMax Ha Makpoaccembiepe AVR.

59. Meroner ampecanuu. HemocpencrtBenHast anpecanus. @opmar komasubel. Hermocper-
CTBEHHBbIE OIlepaH/Ibl B IporpaMMax Ha Makpoccembiepe AVR.

60. Meronsr aapecanuu. [Ipsmas (abcomoTHast) anpecanusi. opmar komanel. KomaHs! ¢
npsMOii afpecanyeit B mporpammax Ha MakpoaccembOnepe AVR.

61. Meronasr anpecanuu. Kocsenno-perucrposas agpecarust B MK AVR. Ee pazHoBuaHOCTH.

62. KocBenHo-perucrpoBas anpecaius B MK AVR. UreHue KOHCTaHT U3 MaMATH POTPaMM.

63. Crpykrypa FLASH-mamstu mporpamm. 2 crioco6a oOpaIieHus K Heu.

64. Cucrema komanag MK AVR. KoMaHbI TepechUIKH TaHHBIX.

65. Cucrema komang MK AVR. Komanabr apudmerndeckoit 00pabOTKH TaHHBIX.

66. Cucrema komana MK AVR. KoMmaHp1 TOrHYecKHX onepanuii HaJ JaHHBIMH.

67. Cucrema xomang MK AVR. Komauer onieparuii Hax OMTamH.

68. Cucrema komang MK AVR. Komannel 6€3yClIOBHBIX TMEPEXOJ0B M BBI30BOB IMOAMPO-
rpamm. VI3MeHeHwHsI B CTEKe MPH BBI30BaX MOIPOTPaMM M BO3BpATax M3 HUX.

69. Cucrema komang MK AVR. KoMaHp! YCIIOBHBIX MIEPEX0/I0B, MX OCHOBHBIE I'PYTIIIHI.

70. CrpykTypa nporpamMmsl Ha Mmakpoaccemboiepe AVR.

71. OcHoBHbIE TUPEKTUBBI Makpoaccembiepa AVR.

72. CnocoOsl 00Mena CPU ¢ BHEIIHUMH YCTPOHCTBAMHU.
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73. TIlpepwiBanus B MK AVR Atmegal6. O6macts BekTopoB Flash-mamsitu. dopmar BekTO-
pa. O6paboTka anmapaTHOTO MpEepbIBaHUS U BO3BpaT U3 Hero (ATmegal6).

74. OcHoBHBIE perucTpbl BBoAa-BeiBoia MK AVR, yrpasistomue BHEIIHUMH NTPEPHIBAHUS-
MHU.

75. [IlporpaMMHas peanu3anusi CUETYMKA BHEIIHMX COOBITHI C HCIIOJIb30BAHHEM BXOja
BHEIITHETO 3apoca MpepbIBaHMS.

76. TlapamnenpHble mopThl BBoma-BeiBoga MK AVR. Vhpomennas cxema oomena nndopma-
nuen npoueccopa MK u OTA€NbHBIX JIMHUN ITOPTOB BBOJIa-BBIBOJIA.

77. Koudurypanus napajuieqbHbIX OPTOB BBOJA/BbIBoJA. [IporpaMMupoBanue OTIEIbHBIX
JVHUAKA TIOPTOB Ha BBOJ M BbIBOJ HMH(popmaruu. [lonkimodeHne BHYTPEHHHX MOATATHBAIOIINX
PE3UCTOPOB K BHEIIHUM BBIBOJIaM MOPTA.

78. Ilporpammuslii T-Tpurrep, cpabaTeIBaloUIHii M0 MepeaHeMy (pPOHTY, C BXOJIOM U BBIXO-
JIOM 4epe3 JTUHUY MapajieIbHOTO MopTa.

Tunosslie 3agaun

Haiitu cymmy aByX KOHCTaHT A, B, pacnonoxeHHbIX B coceHux Oaiitax Flash-mamsaTu komann,
pe3yJsbTaT 3anucaTh B OalT CerMeHTa JaHHbIX C CUMBOJIMYECKUM UMeHeM «Cy», aapecom 0x60.

1. Cnoxute 2 16-pa3psaHblx umcia, pacnojoxkeHHBIM B SRAM mno anpecam 0x0060,
0x0062 (cumBonuyeckue nmena Addl, Add2). PesynpraT 0e3 npoBepku MepemnoIHeHus OTHpa-
BuTh B Il SRAM c agpecom 0x0070 (cumBonnueckum umeHem SUM).

2. 3arpy3utb 3 0alTOBBIX 4YHMCIA, 33JaBa€MbIX HEMOCPEJICTBEHHO, B 3 cocelHUE s4YeiiKu
03V, nauunas ¢ agpeca 0x0070, ©CTIONIB3YS MPAMYIO aIPECALIHIO.

3. 3arpy3uth 3 0alTOBBIX YHCIA, 33J]aBa€MbIX HEMOCPEJICTBEHHO, B 3 COCEIHUE SYCHKH
03V, naunnas ¢ aapeca 0x0060, 1cronb3ys KOCBEHHO-aBTOMHKPEMEHTHYIO aJIpecaluio.

4.  3arpy3uTh IOCIeN0BaTeIbHOCTh HapacTatromux 8-6utHeix umcen 0,1,2,3...255 B O3V,
HaumHas ¢ aapeca 0x0060. Mcnonb30BaTh KOCBEHHO-aBTOMHKPEMEHTHYIO aJIpECaIUIO.

5.  Hamucars nporpaMmy BBIYHMCIEHHS a0COIIOTHON BEJIWYMHBI PA3HOCTH OAHOOANTHBIX YM-
cen (a-b) — a, b 3ax-cs HemocpenCTBEHHO, aOCOMIOTHAS BEIMYMHA PAa3HOCTH coxpansercs B Il
SRAM c anpecom $60, cumBonmueckum umeHem SUB_ABS.

6.  CuwmraTth MaccuB u3 10 GaliTOBBIX KOHCTAHT, pacnojoxeHHbix B CSEG, Haumnas ¢ agpe-
ca ArrayC u ormpaButh ero B DSEG, naumnas c aapeca ArrayD. ArrayC=0x0100,
ArrayD=0x0070.

7.  Hamucars nporpaMmy peajin3anuu airoputma padbots! T-Tpurrepa, onpoKuIbIBaoIero-
cs 1o nepeaHeMy (poHty cunxpocursana. Bemsonsl T-tpurrepa: INT1 (PD.3) - Bxox "C" (Tak-
TOBbI curHai), PD.0 — Beix. "Q".

8.  Hammcarp mporpammy peanu3aiiiil ajJropuTMa padoThl cdeTHOro T-TpHrrepa, ONnpoKH-
JIBIBAIONIETOCs MO rnepenHeMy ¢GpoHTy cuHxpocurHaia PB,4 - Bxoxg "C" (TakToBBIN cHrHa),
PB,0 — BeIx. "Q"

9.  Hamucarp nporpammy AJisi pealu3aluy 0JHOOANTHOrO cYeTYMKa BHEIIHUX COOBITHH —
nepeaHnx GppoHToB curHana Ha Bxoje PB,0. 3nauenue cuerunka BeiBOuTh B opT C.

10. Hamucatre mporpamMmy Uisl peaqu3alldd OAHOOAWTHOTO CUETYMKA BHEIIHUX 3alpoCcoB
npepeiBanus INT1 — nepeanux (GpoHTOB curHana. 3HaueHHE OJHOOAMTHOTO CUETYHKA 3aIpo-
COB BBIBOAMTSH B 11opT C.

11. Hanwucarp nporpamMmy peryaupyeMoil BpeMeHHo# 3aaepxku 1...255 Mkc. 3HaueHue 3a-
JIEpKKH B IIEJIOM YMCJIe MUKPOCEKYH[ 3ajaercsi Oaiitom B peructpe R20. TakroBas yacrora
MHKpOKOHTposuiepa 8 M.



Hanpasnenue noocomosxu 11.04.04 «Dnexmponuxa u HaHOIIEKMPOHUKAY
IIpoecpamma macucmpamypul «IIpomviuiiennas 31eKmMpOHUKA U MUKPONPOYECCOPHAS
MexXHuKa»

PIIJI 51.B.01 «Mukponpoyeccophwie cucmemol»

CMOoneHCKMiA

( DUITNATT

N8 ,7 )"‘
m>3

n_

12. K mmagmmum paspsaam nopta C mukpokontposuiepa (PCO...PC6) nmoakimtouen cemucer-
MEHTHBIN UHANKATOp ¢ oO0muM karojgoMm. K crapmemy paspsany PC.7— kHomnka, BTOpoi BBIBOJ
KOTOpOM MOAKIIOUEH K mpoBony «OO0mmumit». Hanucars nporpammy, Ipu BBIIIOJTHEHUH KOTOPOU
MIPOUCXOUT CIICAYIONISe: MPU HAXKATON KHOIKE Ha MHAUKATOpPEe MHAULUpPYeTcs OykBa «Hy», mpu

oTkatoi — OykBa «O».

B ¢unmane ucronp3yercs cucreMa C TPAJUIMOHHOW INKAJIOW OIEHOK — «OTIUYHOY,
«XOpOII0», «YIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIBHOY», «3aUTEHOY», «HE 3a4TCHO» (Ia-
Jee — NATHOAUIBHAS CUCTEMA).

[IpumensieMble KPUTEPUU OIICHUBAHHS MO TUCHUIUIMHAM (B COOTBETCTBHU C MHCTPYK-
tuBHBIM TicbMoM HUY MOU ot 14 mas 2012 roma Ne 11-23):

Onenka
0 JUCIHMILINHE

Kputepun oueHku pe3yaibTaToOB
00y4YeHusl Mo TUCHUIIHHE

«OTJIIMYHOY/
«3a4TEHO
(oTmmgaHO)»/
«3aYTCHO»

BrictaBnsercst oOyuaromemMycsi, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTeMa-
TUYECKOE U ITyOOKOe 3HaHHE MaTepUallOB U3Y4YEHHOH IMCIMIUIMHBL, YMEHHE
CBOOOJHO BBINOJHATH 3aJaHMs, NMPELYCMOTPEHHBIE MPOIPAaMMOM, YCBOHB-
IIMKA OCHOBHYIO U 3HAKOMBIA C JOTOJHUTEIBHON JIUTEPATYpPOH, PEKOMEHI0-
BaHHOH pabouell TMporpaMMoil TUCHUIUIMHBI, TPOSIBUBIIEMY TBOPYECKHE
CHOCOOHOCTH B TOHMMAaHMHU, W3JI0KECHUH U HCIOJIBb30BAHHUHM MAaTepHUaIoB
W3yYEHHOW TUCHUILUIMHBI, 6€3yNPEeYHO OTBETUBILIEMY HE TOJIBKO HA BOIIPOCHI
Ouiera, HO U Ha JOTMOJHHUTENILHBIE BOMPOCHI B paMKax paboueil mporpaMmsl
JUCLUIUIMHBI, IPABWIBHO BBITOJIHUBIIEMY MpakTHYecKoe 3afanue. OLeHka
M0 TUCLUMIUIMHE BBICTABISIIOTCS OOydaromeMycsi ¢ y4éToM pe3ylbTaToB Te-
KYLErO0 KOHTPOJIA.
Komnerennnn, 3akpemi¢HHbIE
YPOBHE — «3TaJIOHHBIN.

3a JWCUMIUIMHOHW, C(OpPMHUpPOBaHBI Ha

«xopotroy/
«3a4TEHO
(xoporo)»/
«3a4TEHO»

BricTaBiisiercst o0yuaroneMycsi, 0OHapyKHUBIIIEMY IOJIHOE 3HAHUE MaTepua-
Jla U3y4YEHHON JHUCUMIUIMHBI, YCIEIIHO BBITIOIHSIONIEMY MPEAYCMOTPEHHbBIE
3a/laHusl, YCBOMBIIIEMY OCHOBHYIO JIUTEPATYypy, PEKOMEHIOBaHHYIO pabodeit
MpOrpaMMoN JAUCHMIUIMHBI, TOKA3aBIIEMY CUCTEMATUYECKUN XapakTep 3Ha-
HUN TI0 JUCIUILUIMHE, OTBETHUBIIEMY Ha BCE BONPOCHI OWJIETa, MPaBUIBHO
BBINIOJIHUBIIUN MPAaKTUUYECKOE 3aJaHUE, HO AOMYCTUBLIMI MpU 3TOM He-
MPUHIMITHAIEHBIE omMOKK. OIeHKa 10 TUCIUILTNHE BBICTABIAIOTCS 00yda-
IOIIEMYCS C YUETOM PE3YJIbTATOB TEKYIIETO0 KOHTPOJIS.
Kommerennuu, 3akperui€éHHbIE 3a TUCIUTUIMHOMN,
YPOBHE — «IIPOJBUHYTHINY.

chopMHUpOBaHBl Ha

«YIOBJICTBOPUTEILHOY/
«3a4TeHo (yIOBIETBOPH-
TEJIBLHO )»/

«324TEHOY

BrictaBnsiercst oOydatomemycsi, 0OHapYKUBIIEMY 3HAHUE MaTepuaia H3y-
YCHHOH TUCIMILIUHBI B 00beMe, HEOOXOAMMOM JUIsl AalibHeHIIeH y4eObl U
MPEJCTOSAMNICH PabOThl MO MPOPECCHH, CIPABISIONIEMYCS C BBINOJIHEHUEM
3a/1aHul, 3HAKOMOMY C OCHOBHOM JIUTEPATypOl, peKOMEHI0BaHHOW paboueit
MPOrpaMMON TUCIMITINHBI; AOMYCTUBIIEMY MOTPEITHOCTh B OTBETE Ha TEO-
peTrdeckre BOTPOCHI W/VIIM TPU BBITIONHEHUH TPAKTHYECKUX 3aJaHUH, HO
oOnajaroneMy HEOOXOAMMBIMU 3HAHUSMU JJISI UX YCTpPaHEHHS IOJ PYKO-
BOJICTBOM NpenojaBarelis, JIMOO HEeNpaBUIbHO BBINOJIHMBLIEMY MpaKTHUe-
CKO€ 3aJlaHWe, HO MO0 YKa3aHHIO TPETOoAaBaTelsl BBITOJHUBIIEMY IpyTHe
MPAKTUYECKUE 33JaHUS U3 TOTO XKe pa3zela IUCIUILINHBL..

Kommerenuny, 3akperyiéHHbIE 3a AUCHUILUIMHON, CQOpPMUpOBaHbI Ha
YPOBHE — «IIOPOTOBBINY.

«HCy,I[OBJ'IGTBOpI/ITeJ'ILHO»/
HEC 3a4TCHO

BrictaBngercss oOywaromemycs, OOHapy>KMBIIEMY Cephe3HbIE TPOOETsl B
3HAaHHUAX OCHOBHOTO MaTepuana W3yYE€HHOW AWCLUUIUIMHBI, JAOMYCTUBIIEMY
NPUHLMIIMAIEHBIE OIIMOKY B BBIMIOJIHEHUH 33/1aHUH, HE OTBETUBILEMY Ha BCE
BOMPOCH OMJIeTa W JIOTIOJHUTENHHBIE BOMPOCH W HEMPABHIBHO BBIITOJIHUB-
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Ounenka Kputepun oneHkn pe3yabTaToB
MO JMCIHHUILINHE 00y4eHHMsI N0 JMCHHUILVINHE

meMy HpakThdecKoe 3ajaHne (HempaBWIbHOE BBITOIHEHHNE TOJIBKO MPaKTH-
YECKOTO 33/JIaHHs HE SBISAETCS OJHO3HAYHOW TPHUYWHOW IS BBHICTABICHUS
OIICHKU «HEYJOBJICTBOPUTEIBbHOY»). Kak mpaBuio, olieHKa «HEYIOBIETBOPHU-
TEJIHHO CTABHUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOJOIDKUTH 00yIeHHE TIO
oOpa3oBaTenpHON MporpamMMme 0e3 AOMONHUTENBHBIX 3aHATHI MO COOTBET-
ctBytomeld nucuuruirHe. ONeHKa 1Mo JUCHUIUIMHE BBICTAaBIISIOTCS 00ydYaro-
IIeMycCs C y4ETOM pPe3yJbTaTOB TEKYLEr0 KOHTPOJIS.

KoMnereHnny Ha ypoBHE «IIOPOTOBBIIY, 3aKPEIUIEHHBIC 32 TUCHUIUIMHON, HE
c(hOopMHPOBaHBHI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Y4yeOHoe u yueOHO0-1a00paTOPHOE 000pPYyI0BaAHUE

YyeOHast aynutopus sl IPOBEACHHS 3aHATUHN JIEKIIMOHHOTO U CEMUHAPCKOTO THUIIA, TPYIIOBBIX
Y MHMBHYyaJbHBIX KOHCYJBTAIMHA, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallly, OCHa-
[ICHHAS:

- CIIeUATU3UPOBAHHON MeOenblo; TOCKOW ayJUTOPHOM; IEMOHCTPAIMOHHBIM 000pPYIOBAHUEM:
MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) TPOESKTOPOM.
Cnennanu3upoBaHHas ydueOHas ayauTopus Ui JabopaTopHbIX paboT «OCHOBBI MUKPOIIPOIIEC-
copHoii TexHukn» b-308, ocHameHnHas:

- CHENMATM3UPOBAHHON MEOEIIbIO; TOCKOW ayJUTOPHOM; IEPCOHATBHBIMI KOMIIBIOTEPaMHU;

- yueOHO-1a00paTOpHBIMU cTeHIaMU «OCHOBBI IU(POBON TEXHUKI.

Jliia camocTOoATEIbHONW paboThl 00y4arOUIMXCs M0 JUCLUILUIMHE HUCHOJB3YETCsl IOMELEHUE AJis
CaMOCTOSITENIbHOM pabOThl 00YJAIOIIUXCS, OCHAIIEHHOE:

- CIIEIUAIN3UPOBAHHONW MEOENbIO; JOCKON ayJUTOPHON; NEePCOHATbHBIM KOMITBIOTEpAaMHU C MOJ-
kiroueHneM k cetu «MuatepHer» u nocrynom B DUOC ¢dunmana.

8. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA IS JINL]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMU 310POBbA 1 UHBAJIMOB

B xozxe peanuzanuu QUCIUIUTMHBI UCTIOTIB3YIOTCS CIEIYIOIINE TOMOTHUTENBHBIE METOIBI
00yYeHUsI, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU OO0YJArOIIUXCS B
3aBUCHUMOCTH OT UX UHIUBUAYAIBHBIX OCOOEHHOCTEH:

IJISL CJIENbIX M CJI200BUASIIUX:

- JeKuuu oQOPMIISIOTCS B BUJE AIEKTPOHHOTO IOKYMEHTA, JOCTYIHOTO C MOMOIIBIO
KOMIIBIOTEPA CO CIICIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- MUChMEHHBIC 3aJaHUsI BBHITIOTHSIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM IPO-
FpaMMHBIM O6€CH€‘I€HI/I€M, 501058 MOFYT 6LITB 3aMCHCHBI YCTHBIM OTBETOM,

- obecrieuynBaeTCsl MHIMBUyadbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- JUIS BBITIOJTHEHUS 3aJlaHMsl TIPH HEOOXOJMMOCTH TPEIOCTABIISIETCS yBEIMUHUBAIOIIEE
YCTPOMCTBO; BOZMOYKHO TaKKe UCIIOJIb30BAHHE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a/1aHusl OQPOPMIISIOTCS] YBEIMUEHHBIM HIPU(PTOM;

- DK3aMEH U 3a4€T MPOBOIATCS B YCTHOU (hOpMe WM BBIMOJIHSAIOTCS B MUCbMEHHOU (op-
Me Ha KOMITBIOTepe.

AJIS1 TJIYXHX U ¢JI200C/IbIIIALIMX:

- JIEKITUU OPOPMIISIOTCSI B BUJIE DJIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 33/1aHUs BHITIOTHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH opMe;
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- 9K3aMeH U 3a4€T MPOBOJSATCS B MMCbMEHHOM (OopMe Ha KOMITbIOTEpPE; BOZMOXKHO MTPOBE-
neHue B popMe TeCTUPOBAHUS.

AJIS1 JIMI[ ¢ HAPYUIEHUsIMU ONOPHO-IBUIaTeJIbHOI0 annapara:

- JIeKuuu o(pOPMIIIOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYHMHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CIIEeUaTIN3UPOBAHHBIM IPOTPAMMHBIM O00ECTIeUeHUEM;

- IMCbMEHHBIE 3aJaHMSI BBIIOJIHSAIOTCS Ha KOMIBIOTEPE CO CHELMATM3UPOBAHHBIM IPO-
rPaMMHBIM 00ecTieueHUEM;

- DK3aMEH U 3a4€T MPOBOAATCSA B YyCTHOW (pOpPME HMIIM BBIMOJHSIOTCS B MUCbMEHHOH (hop-
Me Ha KOMITbIOTEpE;

- UCTIOJIB3YETCs crienuanbHas yuebnas ayauropus ais ol ¢ JIOB3 — aya. 106 rmaBaOTO
yaeOHoro kopiryca 1o aapecy 214013, r. CmoiieHCK, DHepreTHYeCKui np-1, 1.1, 37aHue sHepre-
THUYECKOT'O MHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOAMMOCTH MPEAYCMATPUBAETCS YBEITMYCHHE BPEMEHU TSI [TOJITOTOBKH OTBETA.

[Iponietypa npoBefeHNs TPOMEKYTOUYHOW aTTECTAMU JJIsl OOYYaIOIIMXCSl YCTaHABIMBA-
eTcs ¢ y4€TOM WX MHAMBHIYAIbHBIX Ncuxodusnueckux ocodeHHocteil. [Ipomexxyrounas arre-
CTallsI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeneHUN MPOLEAYPHl OLICHUBAHUS PE3yJIbTATOB OOyUEHUs MpeaycMaTpUBaeTCs
UCTIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX B CBS3M C MHIMBHIyaIbHBIMH OCOOCHHO-
CTSMHU O0yYarommxcs. ITH CPeJICTBA MOTYT OBbITh MPEAOCTABICHBI (PHIMATIOM, MM MOTYT HC-
MI0JIb30BATHCSl COOCTBEHHBIE TEXHUUECKUE CPEICTBA.

[IpoBenenue npouenypsl OLEHUBAHUS PE3YJIbTaTOB O0YUYEHHS JIOMYCKAETCs C UCIONIb30-
BaHHEM JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecrieunBaeTcs A0CTYN K HH(OPMANMOHHBLIM U Oub/HOrpaduyeckuM pecypcam B
cetu UHTepHeT U1 KaXKa0Tr0 00yyaromerocs B (popMax, aqanTUpOBaHHBIX K OTPAHUYECHUSM UX
3JI0POBBS U BOCTIPUATHUS HHPOPMAITIH:

JJIS CJIeNBIX M CJIA00BHASIIMX

- B Me4aTHOH (hopMe yBETMYSHHBIM MIPUPTOM;

- B (popMe 3IEKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

AJIS TJIYXHMX H CJIa00CIBIIIALIMX:

- B IeYaTHOM opme;

- B (popme 3EKTPOHHOTO TOKYMEHTA.

AJIs1 00y4aroIMXcsl ¢ HAPYIWIEHUsIMA ONOPHO-IBHIaTeJIbHOI0 aNnapara;

- B leyaTtHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

9. VYYEBHO-METOJUYECKOE U ”THOPOPMALIMOHHOE OBECIEYEHUE
JUCLUIINHBI

OcHoBHasi iuTEpaTypa.

1. T'ypos, B.B. Apxutektypa MuKporporieccopoB: yuebnoe nocodue / B.B. I'ypos. - M. : Un-
TepHeT-YHuBepcuter Mudopmarmonnsix Texuomoruit, 2010. - 272 c. : tadi., cxeM. - (OCHOBBI
nH(pOpManMOHHBIX TexHoJIoTHi). - ISBN 978-5-9963-0267-3 ; To ke [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233074 (3bC «YHuBepcureTckas OuodIHo-
TEKa).
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2. ITon6enbckuii, B.B. Kypc nmporpammupoBanust Ha si3bike Cu [DneKTpoHHBIN pecype] : yueo-
uuk / B.B. [log6ensckuit, C.C. ®omun. — DnekrpoH. gan. — M. : JIMK IIpecc, 2012. — 384 c.
— Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=4148 (3BC Jlaus).

JlonoIHUTeILHAS JTUTepaTypa.

1. HoBukos FO.B. OcHOBEI MuKpomporeccopHoi Texauku : yued.mocooue / 0. B. HoBukos, I1.
K. CkopoboratoB .— 4-¢ uza., ucnp. — M. : UaTepHet-YHauBepcuter Mapopmannonusix Tex-
nHonoruii: BUHOM. Jla6oparopus 3nanwmii, 2012 (2009). — 357 c. : un. — (OcHoBBI uHpOpMa-
IIUOHHBIX TEXHOJIOTUM). (6 7K3. B OMOIHOTEKE).

Cnncok aBTOPCKHUX METOANYECKHUX Pa3padoToK.
1. COoopHuK 3a/1aHMI HA TaOOpaTOPHBIE PaOOTHI MO AUCIUILTHHE «MHUKPOIPOILIECCOPHBIC CUCTE-
MBI» PacIioJIOKEH Ha caiite kKadeapsl: https://sites.google.com/site/kafeimt/bakalavriat/osnovy-
informacionnoj-elektroniki
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http://e.lanbook.com/books/element.php?pl1_id=4148

Hanpasnenue noocomosxu 11.04.04 «Dnexmponuxa u HaHOIIEKMPOHUKAY

CMOSIEHCKUA
( @D
IIpoepamma macucmpamypor «[Ipomiuinennas 21eKMpoHUKA U MUKPONPOYECCOPHAsL i 5 &
MeXHUKa» VDU

PIIJI 51.B.01 «Mukponpoyeccophwie cucmemol»

JIMCT PETUCTPAIIMUA U3SMEHEHHAI

Howmep Howmepa crpanui Beero HaumenoBanue |Ilogmnuces, ®@.11.0. Jara Jlata
m3MeHe- | e |santerer. sty THpO- | CTPAHMIL B u Ne JokyMeHTa, | BHECIIETO mSME- | BHGCCHMA WSME-| 0 oo
wis |permnx| mox | POPP™ | parmex | AokymenTe BBOJISILIETO HEHUS B JAHHDIH |HEHHS B JaHHBUA = o
U3MEHEHHMs 9K3EMIUIAP IK3EMILIIP
1 2 3 4 5 6 7 8 9 10
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