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1. HEJIA U 3AJAYH TN CITUTIJIINHBI

1.1. leJb1o AUCHUNITHHBI SBIISETCS 00ECTICUCHHE TTOATOTOBKH CTYACHTOB B
00JlacTH OpraHW3alid CPEACTB BBIUMCIUTEIHHOW TEXHUKH C YYETOM Kak
CXEMOTEXHUYECKUX, TaK W CHUCTEMOTEXHUYECKUX AaCIEKTOB pa3pabOTKH B HX
HEpa3pbIBHOM €IMHCTBE, B TOM YHCIIC C LEJbI0 3anuThl nHpopMammu. B pamkax
Kypca paccMaTpHUBAIOTCS TNPHUHIIMIBI OpPTaHW3alliyd YIpaBieHUs, 00padOTKH,
XpaHEeHHs U BBOJIa-BbIBOIa MH(GOPMAIIMH B BBIYUCIUTEIBHBIX CUCTEMAX C OI[CHKOMN
UX BO3MOKHOCTEH, 0COOCHHOCTEN MPUMEHEHUS, TPEUMYIIIECTB U HEIOCTATKOB MPHU
peanu3anuu ¢ UCIOJIb30BaHUEM UHTETPATbHON TEXHOJIOTUU.

1.2. 3agaum ocBoOeHMS JUCHMILIUHBI

*  M3yYEHHE OCHOB BBIYMCIMTEIIBHOM TEXHUKH, IPUHUMUIIOB MOCTPOEHUS
YCTPOMCTB U OCOOEHHOCTEW Pa3IMYHbIX KJIACCOB BBIYMCIUTEIBHBIX YCTPOICTB U
OBM, apxuTekTypbl U TPUHIUIOB padoTsl [[9BM;

*  H3y4YEHHE OCHOBHBIX IMPUHLHUIIOB NOCTPOEHUS, QYHKIMOHUPOBAHUS U
0COOEHHOCTEN KOH(PUTYpUPOBAHUS BEIYUCIUTENBHBIX CUCTEM;

* 3HAKOMCTBO C MPUHLUIAMH pa3pabOTKM MHUKPOKOHTPOJUIEPHBIX
YCTPOMCTB;

* O3HAaKOMJICHHE€ C TNEPCHEKTUBHBIMA HANPAaBJICHUAMH Pa3BUTHUSA
aApXUTEKTYPBHI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumumaa «AnmnapaTtHble CpPEACTBA  BBIYMCIUTEIBHOU
TEXHUKWY» OTHOCUTCS K IUCIUIINHAM 00s3aTebHON YyacTh 010Kka B1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIVIMHE

[Ipornecc n3y4eHust TUCIUTUIMHBI «ATMapaTHbIE CPEICTBA BHIYUCIUTEIHHON
TEXHUKW» HAIIPaBJICH Ha (POPMUPOBAHHUE CIICTYFOIITINX KOMITCTCHITHI:

OIIK-4 - CnocoOeH aHanu3upoBaTh (PU3UUECKYIO CYIIHOCTH SIBIICHUM M
MIPOIIECCOB, JISKAINUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOAJICKTPOHHON TEXHHKH,
MPUMEHATh OCHOBHBIC (U3MYECKUE 3aKOHBI W MOJCIHM I PEIICHHS 3a]1a4
npoheCCUOHATILHON JIEATEIbHOCTH;

Pe3yabTarsl 00yueHnsi, XapakTepu3yolme

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETEHUIUH

OIIK-4 3HATh TUIIOBBIE CXEMOTEXHUYECKUE PELICHNSI OCHOBHBIX
y3JI0B ¥ OJIOKOB AJIEKTPOHHOM anmnaparypbl, apXUTEKTypy
OCHOBHBIX TUIIOB COBPEMEHHBIX KOMIIBIOTEPHBIX CUCTEM,
CTPYKTYpPY U MPUHIUIIBI pabOThl COBPEMEHHBIX U
NEPCIEKTUBHBIX MUKPOMIPOIECCOPOB




YMETb UCIOJIB30BATh CTAHAAPTHBIE METOIBI U CPEACTBA
IPOEKTUPOBAHUA LU(POBBIX Y3JIOB U YCTPOUCTB

4. OFBEM /IUCIINIIJINHBI
OOmas TPYAOEMKOCTb  JTUCIUIUIMHBI «AnmnapartHble
CpEACTBA BBIUUCIUTEILHOW TEXHUKN» COCTABISIET 6 3.€.
Pacnpenenenue Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHasi popma 00ydeHust

Bcero CemecTtpbl
Buasl yueOHOM paboThI YACOR 3 2
AyauTopHbIe 3aHATHA (BCero) 108 36 72
B ToMm uucie:
Jlekuun 54 18 36
JlaGopatopusbie pabotsl (JIP) 54 18 36
CamocrosiTesibHasi paboTa 72 36 36
KypcoBoii npoekrt + +
Yacbl Ha KOHTPOJIb 36 - 36
Buibl mpomMeKyTOYHOM aTTECTAUH - N 4
9K3aMEH, 3a4eT +
OO6111ast TPy10€MKOCTb:
aKaJEMHYECKHUE Yachl 3a4.€]1. 216 72 144
6 2 4

5. COAEP) KAHUE JUCHUITJIMHBI (MOAYJISA)
5.1 Copaep:xxanue pa3aeJoB JAUCHUIUVIMHBI W pacnpeaejieHue
TPYAOEMKOCTH M0 BUIAM 3aHATHIA
ouyHasi popma oOyueHust

l":;f] HaumeHoBaHue TeMbl Coneprxanue paszaena Jlexn ?:f" CPC BSIZFCO’
1 [DnemenTsl u Jlormyeckue djeMeHTHL.  THUIIOBEIE
TUIOBBIE Y3JIbI Y3711 KOMOWHALIMOHHOTO THIIA.
KOMIIBIOTEPA Tpurrepsl Kak OCHOBa CTaTHYECKOM 10 . 1
IMaMSTH. TumnoBsie yamsr| 10
HAKaIUIABAIOLIETO THIIA: PETUCTPBIL,
CUCTUHKH




Opranuzanus 151
apXUTEKTypa
COBPEMEHHBIX
MIPOIIECCOPOB

Crpykrypa mnpoueccopa. [lpuniun
paboThI sapa npoiieccopa.
Opranuszanus apu(pMeTHKO-

JIOTUYECKOro ycrtpoicra. Omnepauuu
HajJ 4YucIaMH C IUIaBalomieil u
¢ukcupoBanHoii Toukoil. Cucrema
koMaH. DopMaThl KOMaH] U CIIOCOOBI

. 10 10 12 32
aapecaruu. Cucrema mNpephIBaHUM.
Pexxumbl paboThI mpoiieccopa.
Knaccupukanus — mpomeccopoB B
3aBHCHMOCTH oT THUTIOB
oOpabaThIBacMbIX  MHCTPYKIHA U
croco0a uxX UCIOIHEHUS.
VYerpoiicTBa ynpaBieHUs
Opranuzanus namatu | Onepamuenoe  3anomuHaroujee
YCMPOUCmeo: ouHamuyeckas
onepamueHas Namsms. 10 10 12 32

Pabora nuHaMu4eckoil maMsTH B
COCTOSIHUH

nokos. Pabora nuHaMH4YeCcKON
MaMSTH PY YTCHUH JTAHHBIX U
peredepanuu. Pabora
JTUHAMAYECKON TTaMSITH MPHU 3aHCH
JTAHHBIX. DTaIrbl MOJACPHU3AIIUN
JTMHAMUYECKOUN OMEepaTUBHOM
MaMsITH.

Onepamugnoe 3anomuHnaowee
YCMPOUCMB0: CMamuyeckas
OuHamuyeckas namsims. Y CTpOUCTBO
STUCHKH CTaTHUYECKOM MaMsTH.
YCTpOUCTBO MHUKPOCXEMBI
CTaTHYECKOM IaMSTH.

Buewmnee 3anomuHaruee
YCmpOUCmeo. Hakonurenu Ha
KECTKUX MarHMTHBIX JTICKaX.
Hakonurenn Ha THOKUX MarHUTHBIX
TUCKaX.

Hakonurenn Ha KOMIIAKT-IUCKaX.
Hpyrue BU/IbI BHEIIIHUX]

3aIIOMMHAIOLIUX YCTPOUCTB.
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Yumcer,
KOHTPOJIEPHI
nHTepelch BBOIa-
BBIBOJIA

Ocnoguvie  ¢ynkyuu  Ceseproco
mocma. I1IUHBI CBSA3M C IPOLECCOPOM
WA CUCTEMHOM WUHBL. [II1UHBI CBA3M C
MaMATBIO. [IuHbI CBSI3U c
rpadpuueckuM  amantepom.  [IuHBI
CBSI3U C I0KHBIM MOCTOM.

OcHosnvie pynxyuu FOxicnoeo mocma.
KoHTposep muHBI CBS3H ¢ CEBEPHBIM
MocToM. KoHTpomiep mMHBI CBSI3U C
matamu  pacmmpenus. Kontpomiep
JUHAKA CBA3M C  TepUepuitHHIMU
ycTpoiictBamMu M Apyrumu  OBM.
KonTtposiep HIKMHBI CBSI3U C )KECTKUMU
nuckamu. KoHTposiep LIMHBI CBSI3H C
MEJUICHHBIMH YCTPOUCTBaAMU

12

28

YpoBeHb
onepanvoOHHON
CHCTEMBI

Bupmyanvnaa namames. CrpaHudHas
opranmzanus namsaTd. Peanuzanus
CTPaHUYHOW OpraHu3aluu MaMSTH.
Bbe130B cTpanuil mo TpeOOBaHUIO U
pabouee MHOkecTBO. Pa3mep cTpanuil,
CerMeHTanus U pparMeHTausl.
Bupmyanvnvie  komanovl  8600a-
6b1600a. Daiiibl U (HatIOBBIE CHCTEMBI.
Peanuzanusi BUPTyaJbHBIX KOMaH]
BBOJIa-BbIBOIa. KOoMaHbl yrpaBieHus
KaTajoramH.

Bupmyanvuule KOMaHObl on
napanienrbHou pabomeoi.
®opmupoBanue mnporecca. CocTossHUE
TOHOK

12

28

OcHOBBI
IPOTPaMMHUPOBAHUS
Ha acceMOuepe.

Peructpel u npepeiBanus. OCHOBHBIE
KOMAaH/IbI SI3BIKA accemouepa.
VYnpasnstomue kKoHCTpyKiuu. O030p

12

28




[[porpamMmmupoBaHre |MUKPOKOHTPOJIIEPOB. Komanast
MUKPOKOHTpPOJIJIEpOB  |accemMbiiepa ATME-LAVRStudio.
Bripaxkenuss  s3pIka  accemOuepa.
Peructp craryca. Komannel onepaunii
casura. Ilapueie peructpsl. Komans
cpaBHeHMs.  Komannel — mepenaun
YIPABIICHHS IO YCIOBUIO. Y CJIOBHBIM U
0e3yCIIOBHBI TepexoAbl. 3amuch U
YTeHME MaMITH JaHHBIX. (CTekoBas
namsaTe U nognporpammel. CrexoBas

IIaMsThb nu HOI[HpOFpaMMBI .
MakpoonpeneneHus accemouepa.
[ToakmroueHne  BHEMIHMX  (paiiiioB.
Koman bl YCJIOBHOTO
acceMOnmupoBanusi. FUSE Outbl u
Ipyrue CIIeliaJIbHEIC SIYEHKU.
IMonkmroueHue AIIEKTPOHHBIX

KOMITOHEHTOB U
«OOBSI3KM» MUKPOKOHTPOJLIEPA.

Hroro| 54 54 72 180

5.2 Ilepeuyennb 1a00paTOPHBIX padoT
VYkaxuTe nepedeHp 1a00paToOpHbIX padoT
3 cemectp

1. KomOunamumonnwsie yctpodictBa B Micro-Cap 11  Evaluation:
CyMMaTOpBI, emudpaTopbl, MyIbTHILIEKCOPbI

2. VYcrpoiictBa HakonuTenbHOro Tumna B Micro-Cap 11 Evaluation:
PETUCTPBI U CUCTUUKH.

3.  MopnenupoBanue MUPPOBBHIX YCTPOUCTB ¢ wucmnoiab3oBanuem CAIIP
[TJINC Quartus II WebEdition

4. IIpoextupoBanue UGPOBHIX YCTPONWCTB HA OCHOBE T1aThl Mapcoxon 2
(FPGA AlteraCyclone III) c¢ wucnons3zoBanuem CAIIP TIJIMC Quartus 11
WebEdition.

4 cemectp
1. W3sydenue apxutektypsl mpoueccopa Intel 8086 na ocHOBe amMymsiTOpa

Emu8086

2. Crpyxkrypa nporpamMmbl Ha AccemOiepe. OCHOBHBIE OTIEpaTOPHI.

3. IlpencraBnenue npaHHbIX AccemOnepe. JMpEeKTUBBI M CHHTAKCHUC
oOwsiBneHus. Pabora ¢ maccuBamu. OpraHuzanus YCIOBHBIX U 0€3yCIOBHBIX
nepexo1oB. Peanuzanus uukioB AccemOepe.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT
B coorBercTBUM C y4eOHbIM  ILJIAHOM OCBOCHHE
JUCUUIUIMHBI TPEAYCMATPUBAET BBIITOJIHEHUE KypCOBOTO ITPOEKTa B 4
cemMecTpe AJisi OUHOU (HOpMbI 0O0yUEHUSI.
[IpumepHass  TemaTuka  KypcoBoro  mpoekra:  «lIpoektupoBanue
MHKPOITPOLECCOPHOTO YCTPOMCTBA YIPABICHUS T€HEPALIUEN U YACTOTOM CBETOBBIX



3p¢dekToB (cueTurMka COOBITHI, 4YacTOTOMEp, WHAMKATOPOM YpPOBHS 3BYKa,
[IarOBBIM JBUTATENEM H T.1.)»
3anaum, pemaeMble P BHIIIOJIHEHUH KypCOBOTO MPOEKTA:
* MPaKTHYECKOE M3YYECHHE CHCTEMBbl KOMaHJ U ammapaTHBIX CPENCTB
AVRAtmel
* 3HAKOMCTBO C KOMIWISAIMEH M OTIAAKON amnmapaTHO-IPOrpaMMHOIO
obecrieyeHus ¢ MOMOIIBI0 acceMOiepa
* TIOJIyueHHE HAaBBIKOB pabOTBl C YTHIUTAMH BHYTPHUCXEMHOTO
nporpammupoBanus U cumyisitopa AVRSTUDIO npu peanuzaumu mpoekTa
MHUKPOIPOIIECCOPHOTO YCTPOUCTBA.
KypcoBoii mpoekt BKJIFOYAET B cebst rpaduyecKyro 4acTh
U PaCYETHO-TIOACHUTENBHYIO 3aIUCKY.

7. OUEHOYHBIE MATEPUAJIbI U151 TIPOBEJIEHUSA
MNPOMEXYTOUHOM ATTECTALIUU OBYYAIOIIUXCS 11O
JAUCHUIIJIMHE

7.1. Onucanue nNoka3zaresieil U KpuTepueB OLCHMBAHUSA KOMIIETCHIMI Ha
Pa3JIHYHBIX 3Tanax uxX GOpMUPOBAHNS, ONIUCAHNE IKAJ OLlEHUBAHUA

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynprarel TEKyIIEro KOHTPOJS 3HAHMM M MEXKCECCUOHHOM AaTTECTALIUU
OLICHUBAIOTCS 1O CIEAYIOLIEH CUCTEME: «aTTECTOBAHY;

«HE aTTECTOBAH.

Pe3yabTaThl 00yueHus,
XapaKTepH3yloume

Komnerennus chOPMHPOBAHHOCT Kpurepnun ounennBanus ATTecTOBaH He aTTecroBan
KOMIIETCHIIUHA

OIIK-4 3HATh TUIIOBBIC |3HAHUE THUITOBBIX Brimonuenue pabor| HeswimonaeHue
CXEMOTEXHUYECKUE CXEMOTEXHUYECKUX B CPOK, paboT B CPOK,
PEIIEHHs  OCHOBHBIX |pEIIeHHs OCHOBHBIX y3710B| IIPCYCMOTPEHHbII | PETyCMOTPEHHBIH
y3I0B W OJOKOB | GJIOKOB 3JIEKTPOHHON B paboImX B pabo9mX
3NEKTPOHHON anmnaparypsl, Hporpammax Hporpammax
anmapaTypsl, APXUTEKTYPY OCHOBHBIX
APXUTEKTYPY THTIOB COBPEMEHHBIX
OCHOBHBIX TUTIOB |KOMITBIOTEPHBIX CHCTEM,
COBpPEMEHHBIX CTPYKTYPY ¥ TIPUHITHIIBI
KOMIIBIOTEPHBIX paboThl COBPEMEHHBIX U

CHUCTEM, CTPYKTYpY U |IepCIEeKTUBHBIX
MPUHIUIBL  Pa0OTHl |MHKpPOIPOIIECCOPOB

COBPEMEHHBIX u

MIEPCTIEKTUBHBIX

MHKPOIIPOLIECCOPOB

YMETh UCIIOIb30BaTh |yMEHHE UCIIOIb30BATh Brimonuenue pa6or| HesbinonHenue
CTaHJapTHBIE METOJIbl |CTAaHAAPTHBIE METOABI U B CPOK, paboT B CpoOK,

U CpeJICTBa CpeacTBa MIpelyCMOTPEHHBIN | TpeAyCMOTpEHHBIH
MIPOEKTUPOBAHUSA MIPOEKTHPOBAHUS B pabounx B paboumx

I (POBBIX Y37I0B U HU(POBBIX y3JI0B U [IporpaMmax [IporpaMmax

YCTPOMCTB YCTpPOKCTB




7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJISI 3HAHUM
Pe3ynbTaThl MPOMEKYTOUHOTO KOHTpPOJS 3HAHUM oOleHuBalTcs B 3, 4
ceMecTpe Il O4HOM (opMbl OOYyYEHHUS IO JBYX/4eThIpeXOaUIbHON CHCTEME:
«3aYTEHO» «HE 3aUYTCHO»

KomMmnerennus

XapaKTepu3yllue
¢(hpopMHPOBAHHOCTH
KOMIIETEHIHU

Pe3yabTaThl 00y4eHmus,

Kpurepuu
OlleHUBAHUSA

3auTeHo

He 3autreno

OIIK-4

3HaTh
CXEMOTEXHUYECKUE
peuieHus
Y3I0B U
3JIEKTPOHHOU
amnmapaTypel,
APXUTEKTYPY
OCHOBHBIX
COBPEMEHHBIX
KOMITbIOTEPHBIX
CUCTEM, CTPYKTYpPY
MIPUHIIATIBI
COBPEMEHHBIX
TNEPCIIEKTUBHBIX
MHKPOTIPOIIECCOPOB

THUIIOBBIC

OCHOBHBIX
OJIOKOB

THIIOB

)54

paboTsI

n

Tect

BrinonHenue tecra
Ha 70-100%

Brimonnenue
Mmenee 70%

YMETH UCIIOJIB30BATh

Y CpeICTBa
MPOEKTHPOBAHUS
IHA(PPOBBIX y3JI0B H
YCTpPOMCTB

CTaHAAaPTHBIC MCTOABI

Pemenune
MIPaKTUYECKUX 33724

CTaHAAaPTHBIX]|

BEPHBINA X0
perieHus B
OOJIBIIMHCTBE 3a1a9

[IponemoHcTpHUpOBaH

38.)_'[3‘-11/1 HC pCUICHL]

WA KOTIIMYHO»; «XOPOHIO»,; KYAOBJICTBOPUTCIBbHO»,; «HCYAOBIICTBOPUTCILHO.

KomMnereniy
us

Pe3ysibTaThl 00y4yeHusl,

XapaKTepu3yiue

c¢()opMHPOBAHHOCTH
KOMIIeTeHIIMH

Kpurepun
OLleHMBaHUS

OTJau4YHO

Xopomo

Ynosa.

Heynos
J.

OIIK-4

3HaTh THIIOBBIE
CXEMOTEXHUYECK
ue peleHus
OCHOBHBIX Y3JIOB
u 0JI0KOB
JJIEKTPOHHOH
anmaparypsl,
APXUTEKTYPY
OCHOBHBIX THIIOB
COBPEMEHHBIX
KOMITBIOTEPHBIX
cHCTEM,
CTPYKTYpY 1
MPUHIHIIBL
paboThI
COBPEMEHHBIX U
MEPCHEKTUBHBIX

Tect

Brmmonen
He TecTa Ha
90- 100%

BrimmosiHeHne Tecta

Ha 80-
90%

Brmmmonmnenne
TecTta Ha 70-
80%

B tecte
MCHEE
70%
MIPaBUIIHH
BI X
OTBETOB




MUKPOTIPOIIECCO
poB

YMETh Pemenue 3amaun | [Ipomemonctpupo |IIpogemoncTpupo |3amauu He
HUCI0JIb30BaATh CTaHIapTHRI| PCIICHBI B BaH BaH pEeLIEHBI
CTAaHIAPTHBIE X MTOJTHOM BEPHBIHN X011 BEPHBIHN X011
METOIbI U NPaKTHYECK obseMe u peuieHus peuieHus B
cpecTBa UX 327134 TOJIy4Y€HBI BCEX, HO HE OOJIBIIIMHCTBE
IIPOEKTHPOBAHNSL BEpHBIE ToTy4eH 3a1a4
I POBEIX Y3TOB OTBeTLl |BEPHBI OTBET BO
N BCEX 3a/1ayax
1 YCTPOHCTB
7.2 IlpumepHbIid nepeyeHb OLEHOYHbIX CpeacTs

(TI/IHOBbIe KOHTPOJIbHBIC 3a1aHUA WM HHbIC MaTECpPHUAJIbl, HCOﬁXOIlI/IMbIe

JJISl OLIEHKH 3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH)

7.2.1 llpumepHBbIi IepeYeHb 3aIaHUH 1JIs1 IOATOTOBKHU K TECTUPOBAHUIO
1. Kakue s13bIKM OTHOCATCS K SI3bIKaM [TPOrpaMMUPOBAHUSI HU3KOTO YPOBHS?
IPOOJIEMHO-OPUEHTHUPOBAHHBIE

IPOLIETYPHO-OPUEHTUPOBAHHbBIE

MAIIMHHO-OPUECHTHUPOBAHHLIC

2. OTIMYUTEILHON 0COOCHHOCTBIO Pa3BUTHA IIPOTrPAMMHBIX CPCACTB KAKOI'O
IMOKOJICHMS ABJISICTCA IMOABJICHHUC APKO BBIPAXKCHHOT'O ITPOTPaAMMHOIO oOecreueHus
H PAa3zBUTHC €TO AApa — OICPAIMOHHBIX CHUCTEM, OTBCUHAIOIINUX 3a OPraHU3alnIoO U
YHPAaBJICHUC BbIYUCIINTCIIbHBIM HpOII€CCOM?

4

CBUC u ynerpa-CBUC?

YETBEPTOIO

HEPBOTO -
BTOPOTO

TpeThero

YHCJIA, IPEICTABIICHHBIE B IBONYHO-AECATUIHOM KOJIE
gucia ¢ GUKCUPOBAHHON TOUKOMN

YHcJIa ¢ IJ1aBalole TOYKou
. UeM NOMKEH COMpOBOXKAATHCS MEpexoj] K KOHCTpyupoBaHuio OBM Ha

YMCHBIICHUCM PA3pPATHOCTHU IIPOICCCOPaA
YMCHbBIICHUCM BBIYHCJIMTECILHOMU MOIIHOCTHU

- CHUK€HMEM TAKTOBOM YaCTOTHI paﬁoTbI CXEMBbI

Kakwue uncia NpeACTABIAIOTCA B BUJAC MAHTHUCCHI IMa U IMopsaKa pa7




5.  Yro obpasyert siapo [IDBM?

MPOIECCOP ¥ OCHOBHAS MaAMATH

daitnoBast cuctema

CUCTEMa BBO/JIa-BBIBOJIa HH(POPMAITHH

6. OCHOBHBIM TPUHIIMIIOM IIOCTPOCHHUS BCEX COBpeMeHHbIX DBM sBisercs:

- aJpECHOCTh naMATH - NporpaMMHoOe
yIpaBJieHUE

- 3aKPBITOCTh APXUTEKTYPbI

7.  UYto sBAsSETCS BAXKHEHIIECH XapaKTEPUCTUKON KOMIIBIOTEPOB?

- rabapuTHBIE pa3MEpPbI

- €MKOCTh BHEIIIHEW MaMsITu

- ObICTpOJeiicTBHE U POU3BOAUTEIBLHOCTH

- CTOMMOCTb TEXHUUYECKUX U MPOrPAMMHBIX CPEJICTB

8.  UTo OTHOCAT K cUCTEeMaM aBTOMAaTH3allMK TPOTrPaMMUPOBAHUS?

- CpencTBa OTIAAKU

- SI3BIKH IPOTPaMMUPOBAHUS

- SI3BIKU NpOrpaMMHUPOBAaHMS, SI3bIKOBbIE TPAHCJISATOPHI,
PeAAKTOPbI, CPEACTBA OTJIATKH

- SI3BIKOBBIE TPAHCIISITOPHI

- peaaKkTopbl

9.  Uto moHmMaetcs 1oj reHepanueil CUCTeEMbI?

- MOCJIEIOBATEIBHOCTh MPOCTHIX MPOILECCOB — OJHOPA30BbIX padoT,
BBINIOJIHAEMBIX pecypcamu BC

- npouecc BbleJIeHUs OTAeJbHBIX YacTeil OnepanuoHHON CHCTeMbI
U MOCTPOEHHSI YACTHBIX ONMEPANMUOHHBIX CHCTEM, OTBEYAIIINX TPeOOBAHUAM
CUCTEMBI 00PA0OTKH JAHHBIX

- BBITIOJIHEHUE TTACCUBHBIX UHCTPYKIUNA KOMITBIOTEPHON MpOrpaMMbl Ha
npoueccope 9BM

10. Jlnsa 6oneiinx 9BM pa3Mmep cioBa coctapisier: 1 Oait 4

OaiiTa



2 Oaiita

7.2.2 IlpuMepHbIii NepevyeHb 3aJaHNH IS pellleHUs CTAHAAPTHBIX 32/1a4
7.2.13ananue 1.
CuUHTE3UpOBaTh CTPYKTYPHYIO CXEMY, BBIMOJHSIONIYI0 (PYHKIMHU U TIO-

CTpOﬁTC Ta6JII/II_Iy UCTUHHOCTU F = ABE v ABDE HpoaHaJII/I?)I/IpOBaTB
IIPaBUJIBHOCTDH pa6OTBI CXCMHBI 110 Ta6JII/II_IC UCTHUHHOCTH.
Pemenue
— . QBE
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3amanue 2. CUHTE3UPOBATH CTPYKTYPHYIO CXEMY, BHITOJIHSIOIIYIO
GVHKIMM ¥ TOCTPOWTE  TaONMIly  WUCTUHHOCTU F = 4BH v ABDH

[TpoananusupoBath OPaBWJIBHOCTh  PabOTBl  CXeMbl 1O  TalmuIle
UCTUHHOCTH.
3amanue 3.CUHTE3UpPOBATh CTPYKTYPHYIO CXEMY, BBINOJHSIIONLYIO
byHKIIUU B -
U MIOCTPOTE Ta0JIUILy UCTUHHOCTH  F = ABH v ABDH .
[Tpoananu3upoBaTh NpaBWILHOCTh  PAabOTBI  CXEeMbl 1O  TabmuIle
VUCTUHHOCTH.

3aganne 4.CUHTE3UPOBATH CTPYKTYPHYIO CXEMY, BHITIOTHSIONIYIO (DYHKITNHN U
NOCTPONTE TAOIUILY UCTUHHOCTU F = 4BC v 48D . [IpoaHanu3upoBaTh NPaBUIIb-
HOCTh paOOTBhI CXEMBI IO TaOJUIlE WCTUHHOCTH.
3ananme 5. CUHTE3UPOBATH CTPYKTYPHYIO CXEMY, BBIMOJHSIONIYIO (PYHKIUU U
MOCTPOWTE TaOIUILy UCTUHHOCTHU fF=4pcv4pc. 1[pOAHATTU3UPOBATD MPABUIBHOCTH
paboThI CXEMbI IO TAOJIUIIE IO TaOIUIEe HCTUHHOCTH.

3aganme 6. CuHTE3UpOBATh CTPYKTYPHYIO CXEMY, BBINOJHSIOILYIO
(GYHKIIMHM U TOCTPOMTE TaOIUIly HCTUHHOCTHU F=4BHvABDH. [Ipoananu3mpoBaTh
IPAaBUJIBHOCTH PAOOTHI CXEMbI IO TaOJINIIE HCTUHHOCTH.

3aganue 7. CuUHTE3UpPOBATh CTPYKTYPHYIO CXEMY, BBIIOJHSIOIIYIO
(GYHKIIMM ¥ TOCTPOMTE TaOIUIy UCTUHHOCTH F=4DCEv4BH. 1IpOaHann3upoBaTh
IPABUJIBHOCTH PAOOTHI CXEMbI IO TaOJIMIIE HCTUHHOCTH.

3ananme 8. CUHTE3UPOBATh CTPYKTYPHYIO CXEMY, BBIIOJHSOILYIO
byHKIUHN 1 MIOCTPOMTE TaOIUILy VUCTUHHOCTH _



F=DBC4AvBDH. [IpOaHann3upoBaTh IPaBUJIBHOCTh  PabOTHI
CXEMBI no  TabJMIe UCTUHHOCTH.
3aganme 9. CuHTE3MpOBaTh CTPYKTYPHYIO CXEMY, BBIIOJHSIOIILYIO
(GYHKIIMM ¥ TOCTPOWTE TAaOJIUIy UCTUHHOCTH F=4Hv4BH. [IpoaHanu3mpoBaTh
IPABUJIBHOCTH PAOOTHI CXEMBI IO TaOJINIE HCTUHHOCTH.
3apanme 10. CuHTE3UpOBATH CTPYKTYPHYIO CXEMY, BBINOJHSIOLIYIO

byHKIIH U NOCTpOWTE TaOJMIly  MCTUHHOCTU F=BHVABDC.

HpoaHaJII/I?)I/IpOBaTB IMPaBHUJIBHOCTDH pa6OTBI CXCEMBHI I10 Ta6JII/III€ HCTHMHHOCTH

7.2.3 IlpuMepHBbIi NepevyeHb 3aJaHUi I PpelleHUus1 NPUKJIAAHBIX 32/1a4
1. MHOroypoBHeBass KOMIIBIOTEpPHAsl OpraHu3anus. JS3plku u

YPOBHH.
2. IlpuHumn geicTBUS KOMIIBIOTEpA.
3. Cucremsl CUMCJICHHUS. OcoOeHHocTn IpEICTaBIICHUS

JECSITUYHBIX YUCET B JBOWYHOW, BOCBMEPUYHOW M IIECTHAAUATECPUIHON
cucreme cuuciienus. Omnepanus CJIOXKEHUST B JABOMYHON cHCTEME
CUUCJICHUS.

4. TlepeBon u3 2, 8, 16-pU4UHBIX CUCTEM CUUCIECHUS B JACCATUUYHYIO
u oOpaTtHo. Onepaliysi BBIYUTaHUS Ha IPUMEPE JBOMYHON CUCTEMBI.

5. IlepeBon u3 2, 8, 16-pUUHBIX CUCTEM CUMCIICHUS B JIECITUUHYIO
u oOpaTtHo. Omnepalys yMHOXKEHHS Ha IPUMEPE IBOMYHON CUCTEMBI.

6. IlepeBon u3 2, 8, 16-pUUHBIX CUCTEM CUUCICHUS B AECATUYHYIO
u 00patHO. Onepanus AeJCHUs Ha IPUMEpPEe TBOUYHON CUCTEMBI.

7. Jlormyeckue 3IEMEHTHI KOMIIBIOTEPA.

8. Tpurrepsl. Bunpl. Tabiuiibl ICTUHHOCTH.

9. TunoBeie  3lEMEHThl KOMOWHAIIMOHHOTO THUIIA.

Hemmdpatopsl. [lomycymmaTop 1 ogHOpa3psiAHbIN CyMMaTOp.
10. TunoBbI€ 371€MEHTH KOMOMHAIIMOHHOTO THUIIA.
MHoropa3zpsaseiiicymmararop. JJBOM4HO-1eCATUYHBIE CYMMATOPBI.

11. TunoBsie 351eMEHTHl KOMOMHAIIMOHHOTO TUIA. MyIbTUILIEKCOPHI
U JEMYJIbTUILIIEKCOPHI.

12. TunoBsle y3JIbl HAKAIUIMBAIOUIETO TUIA. PETHCTpBL.

13. TunoBsie y3Iibl HaKamIMBaronero Tumna. C4CTIYNKH.

14.YcrpotictBo simpa mporeccopa. IlpuHiunm paGoTel  sapa
IIpoIIECCOPA.

15.CrniocoObl OBHIIIEHUS POU3BOAUTEIBLHOCTH SIJIpa Mpolieccopa.

16./luHamuyeckass onepaTUBHas MaMsThb. YcTpoilcTBo. Pabora
JTMHAMUYECKON MaMsITH B COCTOSIHUM MOKOSI.

17.CraTnueckas mamsiTh. Y CTPOMCTBO SYEUKU CTATUYECKOM ITAMSITH.

18.KomnonenTsl MarepuHckod 1atel. Yumcer. OCHOBHbIE
¢bynkuuu CeBepHOro MoCTa.

19.KomnoneHnTsl MatepuHckor muiathl. Hurcer. CeBEpHBI MOCT.
HNHuTepdeiichkl CBA3U ¢ TPOIIECCOPOM.



20.KomnoneHTbl MatepuHCKoOM mmiaTel. Yuncer. CeBepHBIA MOCT.
WnTepdeiicel cBsa3u ¢ rpaduyeckuM agantepom. MuTepdeiicel cBsizu ¢
F0’KHBIM MOCTOM.

21.KomnoHneHTbl MaTepuHCKOM miatel. Yuncer. (OCHOBHbIE
¢ynkun  FOxxnoro mocrta. HHtepdeiicel cBsizu ¢ nepudepuitHpIMU
YCTPOMCTBaMH, YCTPOICTBAMH BBO/JIa - BbIBOJA U ApyruMu DBM

22.KomMnoHeHTsl MaTepuHcKor 1uiatel. Yumcer. MHTepdeiics mmH
CBSI3U IOKHOTO MOCTa C JKECTKUMHU auckamu. MHTepdeiichl cBsizu C
MEJUIECHHBIMH KOMIIOHEHTaMH MAaTEPUHCKOM I1aThl

23. ApXUTEKTypa COBPEMEHHBIX MpoLeccOpoB. CucTeMa KOMaH/.

dopmaThl KOMaH U CIIOCOOBI aJpecaluu.
24.Cucrema npepblBaHUN IPoLieccopa

25.TIpoueccop 80386. Peructprl oOiiero HazHaueHus. MIHaEKCHbBIE
peructpbl. CEerMEeHTHBIE PETUCTPbI. PErucTphbl COCTOSIHUS U yIIPaBICHUS.
26.IIponieccop 80386. OcCOOCHHOCTH BBIMIOJHEHUSI KOMaH/I MPOIIECCOPOM.

27. IIpoueccop 80386. Onepanapl. Anpecanus namaru. Komanga MOV,

28.ITporeccop 80386. Apudmernueckue komauawsl. Crnoxenue ADD wu
BhlunTanue SUB.

29.Ilpoueccop 80386. Komanasl MHKPEMEHTHUPOBAHHUS u
JEKPEMEHTUPOBAHUAL.

30. IIponeccop 80386. Koman bl 1711 pabOTHI ¢ OTPUIIATEILHBIMU YUCIaAMU.
31. IIpomueccop 80386. LlenounciieHHOE YMHOXEHUE U JCTICHUE.
32. IIpomeccop 80386. Jlormyeckue KOMaH/Ibl.

33. Yopapmsitompe  koHCTpykumu — Accemoisiepa.  Konctpykuus «IF-THEN».
Komanna 6e3ycinoBHoro nepexoaa Jmp.

34. Yupapistoiyue KOHCTPYKIIMU AccemOsepa. Y CIOBHbIE MTEPEeX0/Ibl
Jx. UTHCTpyKIIMK YCIOBHOrO nepexoaa Juisi 0€33HaKOBBIX YHCEI U YHCEIl CO
3HAKOM.

35. Urepanmonneie UKL ¢ moMouipio KOHCTpYKuui IF n1 GOTO. 3anuck nukia
Ha ocHoBe koMaHael LOOP nu LOOPZ.

36. Komanasl o6padbotku creka PUSH u POP.

37. Komanae! opranuzanuu nognporpammbl CALL u RET.  Bsi30B npepbiBaHuit
INT u IRET.

38. U3menenue perucrtpa npusHakoB Hanpsamyto (komauasl CLI u ST, STD u CLD)
Komanma XCHG u LEA.



39. Komauaer gst pab6otel co ctpokamu (STOSx, LODSx, CMPSx, SCASXx).
[ToTOpenue komany (koMansbl REP u REPZ).

40. Bunel namatu mukpornpoueccopa ATtiny2313 ¢upmer ATMEL.
Opranu3anus ¥ Ha3Ha4eHHWE OSHEProHe3aBHCUMBIX BHAOB mamatu FLASH wu
EEPROM.

41. CoctaB  BHyTpeHHeW mnepudepud  MHKpOKOHTposuiepa. Ilepeuncnuthb
YCTPOMCTBA U UX HA3HAYCHUE.

42. Opranu3zauus 1 Ha3HayeHue sHepro3zaBucuMbIX BUJ0B namatu O3Y (SRAM) u
pPErucTpoBOil mamsATH (PErMCTPOB OOIIEro Ha3HAYEHUsT U PETHCTPOB
BBO/1a/BBIBO/IA).

43. Ilopt BBOAa/BeiBOa «D». CoctaB u HazHaueHue peructpoB. [lepeBos Bcero
MOpTa W OTHAENbHBIX PETUCTPOB HA BXOA/BbIXOA. OCOOEHHOCTH MEPECHUIKU
nanueix n3 POH B PBB.

44. Tlopt BBOAa/BbIBOJIA «By». CocTaB 1 Ha3HAUYEHUE PETUCTPOB.
45. Ilopt BBOAa/BbIBOJIA «A». COCTaB U HA3HAYECHUE PETHUCTPOB.

46. OcHoBHbIE TUPeKTHBBI Accembiiepa (.edu, .def). OcobeHHOCTH UTeHUS U3 TTOpTa
MUKpPOKOHTpoJuiepa. HasHaueHre MOATATHBAIOIINX PE3UCTOPOB.

47. OCHOBHbIE BBIPAKECHUS AccemM0iepa pu IIPOrPaAMMHUPOBAHUN
MUKpPOKOHTpoJuIepa. Peructp craryca.

48. baittel cuctemHbIx HacTpoirku (fuse-6aitTel). OCOOEHHOCTH YCTAaHOBKU MPHU
MIPOrpaMMHUPOBAHUN MUKPOKOHTPOJLIEPA.

49. Ilepenauva ynpasiaeHus 10 yCia0BUKO. OCHOBHBIE KOMAH/IbI.

50. Pabota ¢ BHEMIHUMHU TpepbIBaHUSAMH. MOyJlb BHEIIHUX MPEPHIBAHUMA
EXTERNAL INTERRUPT. IlIpepsiBanuss INTO, INT1 u PCINT. Cassa3p
MPEPBIBAHUN C BBIBOJAMU MTOPTOB.

Peructpsr GIMSK, MCUCR u MCUCR. ®@opmaT 1 Ha3HaYE€HUE.
[IporpamMmmHas peasin3anus MpepbIBaHUMN.

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /sl MOJATOTOBKH K 3a4eTy

1. Yto Takoe cymmarop?

2. PacckaxuTte 0 Ki1accuuKaluy CyMMaTOpPOB.

3. UYem  otrnuyaercs  KOMOMHAIIMOHHBIE  CYMMAaTOphl  OT
HaKaIIMBAIOIIUX CYMMaTOpPOB?

4. TlocTpoiiTe cxeMy nojaycymmaropa.

5. UeM oTiamuyaeTcs MOIyCyMMAaTOp OT MOJIHOTO cymMmaTopa?

6. Kak cTposiTca MHOTOpa3psiIHbIE CYMMAaTOPHI?



7. Kakue MHOrOpa3psiHble CyMMaTOpbl BbI 3HaeTe?

8. 3apucyiiTe CcxeMy MHOTIOpa3psiAHOTO  MOCJEI0BATEIHLHOTO
CyMMaTopa U pacCKaKuTe, Kak OH paboTaer.

9. TlosicHuTe NpUHIMI JEHCTBUA MOCIEA0BATEILHOIO CyMMATOpA.
Kaxk ompenensiercs ero opicTpoaciicTBre?

10. TlosicHuTe MpUHIMI AEUCTBUS MapajuiesibHOro cymmaropa. Kak
OTpeaeNsieTcsl €ro ObICTpoIeCcTBHE?

11. Kak npou3BoaAUTCS HapallMBaHUE Pa3psAHOCTH CyMMATOPOB?

12. Yto Takoe mpsMOM, OOpaTHBIN U AOMOJHUTENBHBIN KOJIbI?

13. OcobeHHOCTH TMPEACTABJICHUS JIBOUYHBIX OTPULIATEIBHBIX
yucen?

14. Kak  npou3BOAMTCS  BBIYUTAHUE  TMOJOXKHUTEIBHBIX U
OTPULIATEIbHBIX YUCEN?

15. Kaxk mpexacraBmsitoTcss 9ucia ¢ (GUKCUPOBAHHOW U TIIABAOIICH
Toukoi. 16. KakoBbl 0coOeHHOCTH apru(MeTHIeCKUX Onepalnii ¢ YucIamMu ¢
IIJIABAOLIEH TOYKOM.

17. Yro Takoe wmmdparop, NpH pELIICHUH KaKUX 3a7ad OH
UCTIOJIb3YETCS?

18. Kaxkoil koa Ha3pIBalOT YHUTAPHBIM?

19. B dem 3akiodaercss OTIMYME MEXAY IPUOPUTETHBIMU U
HEMPUOPUTETHBIMU LI paTopamMu’?

20. Kak cTpouTcst mpuOpUTETHBIN mudpaTop?

21. KakoB npuHIHNI paboThl yKa3zaTes cTapiieid enHHUIIbI?

22. Ha kakux JOTHYECKUX JIEMEHTaX CHHTE3UPYIOTCS MU PATOPhI?

23. Hemmdpatopsl U UX  Ha3Ha4YCHHUE, OCTPOEHHUE,

YBEIMYECHHE Pa3psAIHOCTH e (ppaTopoB.

24. Peanuzanus GpyHKIMA anreOpbl JOTUKU Ha aemudpaTope

25. Kak  pemmdpatopbl  KiIacCUDUIIUPYIOTCS IO  CIOCOOY
cTpykTypHOU opranuzanuu? [Ipusenure npumepst YI'O.

26. Kaxk gemmdparops! kaaccuuuupyroTces mo GpopmaTy BXOJIHOTO
kona? IIpusegure npumepsl YI'O.

27. Kak pnemmudpaTopbl KiIacCUDUUIUPYIOTCS IO Pa3psAHOCTU
nemdpyeMoro koja’?

28. Ha  Kakux  JIOTMYECKHMX  DJIEMEHTAX  CHUHTE3HPYIOTCA
nemudpatopsi?

29. Kaxk npoucxoauT yBeIudeHUe pa3psAHOCTH A ppaTopoB?

30. OcoOeHHOCTH WCIOJIB30BaHUA JEMIU(PPATOPOB B KAUECTBE
npeobpaszoBareneil KOJ0B JJIsl HHAUKATOPOB.

31. Mynbrumiekcopsl 1 ux Ha3HaueHue. YI'O.

32. VYBenuueHue pa3psAHOCTUA MYJIbTUILIEKCOPOB.

33. Peamuzanus QyHKIMiA aareOpbl JIOTUKH Ha MYJIBTUILIEKCOPE.

34. Hcnonbs3oBaHUE MYJIBTHIUIEKCOPOB ISl IOCTPOEHUS JTOTUYECKUX
byHKIHA



35. Kak crnenyer mocrymnarb, €ciid pa3psIHOCTh HMMEIOLIUXCS B

Bamem pacniopskeHUM MyJIbTHILIEKCOPOB MEHbBIIIE TpeOyemMon?

36. Kak ompenenuTs pa3psAHOCTh MOpsAJIKA IIEJIOr0 Yucia, €Clv

M3BECTHA Pa3psIIHOCTh 3TOr0 yucia B popmare (GUKCUPOBAHHOM 3aIATOMN?

37. CKoONbKO  HYXHO  HMEThb  MYJBTUIIEKCOPOB,  YTOOBI
npeoOpa3oBaTth 4HCIO B ¢opMare C IUIaBaloIIed 3amaroil (Marucca=s,
nopsAa0k=3) B (hopMar ¢ PUKCUPOBAHHOM 3aISATOM.

38. Kaxkue noruueckue 371€eMEHThI HYKHO J0OAaBUTh K JeIHppaTopy,

YTOOBI MOJYYUTh JEMYJIbTUILIIEKCOP.

39. Ha3HaueHHE pETUCTPOB.

40. Ilo xakuM mpu3HaKaM KJIaCCUPHUIMPYIOTCS pETUCTPHI?

41. Yewm onpeneinsieTcs pa3psaaHOCTb PETUCTPOB?

42. Ha3zHauyeHue napamieibHOTO PETUCTpPA.

43. OObAcHHUTE NMPUHIUIT PAOOTHI MOCIEAOBATENHLHOTIO PETUCTPA.

44. OObBsicCHUTE MPUHLIMI PAOOTHI APATUIETLHOTO PETUCTPA.

45. OOBbAcHUTE NPUHIUIT PabOTHI MOCIEA0BATEIbHO-TAPATIIEIBHOTO
perucrpa.

46. OOBACHUTE NPUHIUIT PAOOTHI MapauIeIbHO-TIOCIEI0BATEIHHOTO
perucrpa

47. OOBACHUTE MPUHIUI PadOTHl PETUCTPOB XPAHEHHSI OOBSICHUTE

OPUHIUI pabOThl PETUCTPOB CIIBUTA.

7.2.5 IlpumepHbIi NepevYeHb 3aJaHUI /IS PelleHUus] MPUKJIATHBIX 32124

Jlornyeckue 3neMeHThl. TUMOBBIE Y371l KOMOMHAIIMOHHOTO THMA. TpUrrepsl
KaK OCHOBAa CTaTUYECKOM mMamsATH. THUIIOBBIE Yy37bl HAKAIUIMBAIOLIETO THUIMA!
PETUCTPBI, CUETUUKHU.

Crpykrypa npoueccopa. [Ipunuun paboTsl sipa npoieccopa. Opranuzanus
apu(PpMETUKO-JIOTMYECKOro ycTpoiicTBa. Onepalyy HaJl YUCiIaMH C IJIABAIOIICH U
¢dbukcupoBanHoi Toukoh. Cucrema komaHia. PopMarbl KOMaHA U CIOCOOBI
aapecauuu. Cucrema npepbiBanuil. Pesxxumbl paboThl ipotieccopa. Kiaccudukanms
MIPOIIECCOPOB B 3aBUCHMOCTH OT THUIIOB 00pabaThIBa€MbIX MHCTPYKIIUM M crioco0a
UX UCTIOJTHEHUSI.

VYcrpoiicTBa ynpaienus OnepaTuBHOE

3alOMHHAIOIIEe

YCTPONCTBO: TUHAMUYECKAsl OMEpaTHBHAs mMamsiTh. PaboTa AMHAMHYECKOM
NaMATH B COCTOSTHUU Tokosi. PaboTa AuHaMU4eCcKOil NamMsiTH IPU YTEHUU JaHHBIX U
perenepanuu. Pabota nMuHaMHUYeCKOM MaMSTH MPU 3alUCH TaHHBIX.

Jrarsl MOJIEPHU3ALMH TUHAMUYECKOW ONIEPATUBHON MTaMSITH.

OnepaTMBHOE 3alOMHUHAIOLIEE YCTPOMCTBO: CTAaTUYECKas JAUHAMUYECKas
MaMsATh. YCTPOMCTBO SYEUKH CTATUYECKOM MAMSATH. Y CTPOMCTBO MHUKPOCXEMBI
CTaTHYECKOW MaMSITH.

Bremnee 3annomuHaromee yctpoicrtso. Hakonurenu Ha )k€CTKMX MarHATHBIX
nuckax. Hakonurenn Ha ruOKMX MarHMTHBIX Auckax. Hakomurenu Ha KOMITAKT-
JUCKAX.



JIpyrue Buabl BHEIIHUX 3alIOMHHAIOIINAX YCTPOUCTB.

OcuoBubie dyaknuu CeBepHOro MocTa. [IIWHBI CBSA3M € MPOIIECCOPOM WU
cuctemMHod muHbL. [llunbl cBsi3u ¢ mamsaTeio. lluubl cBsI3U ¢ TpaduyecKkum
anantepoM. IIIuHBI CBSA3H C F0O)KHBIM MOCTOM.

OcuoBuble PyHkimu FOxHOr0 Mocta. KoHTposiep nHBI CBSI3U C CEBEPHBIM
MocTOM. KOHTpoJIep MMHBI CBA3M € IuiaTaMu pacmmpenus. KonTposiep auHun
CBs3M C nepudepuitHbIMU ycTpolicTBaMu U ApyrumMu DBM. Kontposiep mmHbl
CBA3UM C JKECTKMMHU JHcKaMu. KOHTposuiep IIMHBI CBSI3M C  MEMNJICHHBIMU
YCTPOMCTBAMHU

Buprtyanbnas namare. CTpaHuuHas opraHu3auus namstd. Peanuzanus
CTpaHWYHOU OpraHU3alMu NamsATH. BbI30B cTpaHull mo TpeOoBaHMIO U padouee
MHOecTBO. Pa3mep cTpanull, cerMeHTanus 1 pparMeHTanus.

Buptyanbabsle KoMaHabl BBOJA-BbIBOAA. Dailinbl U (PailioBbIE CUCTEMBI.
Peanuzanust BHUpPTyallbHBIX KOMaHJ BBOJAA-BbIBOJA. KomaHnabl ympaBieHUs
KAaTaJIOTaMHU.

BuptyanbHbsle KOMaHIbl I MapajuiebHOM paboTsl. dopmupoBaHue
npouecca. CoCTosITHUE TOHOK

Peructpsl u mpepbiBanus. OCHOBHbIE KOMAaHJIbI SI3bIKa accemoOJepa.
VYnpasnstomue KoHCTpyKIuu. O030p MUKpOKOHTposiepoB. KoMaH el accemOnepa
ATMEL AVRStudio. Beipaxenus a3bika accemonepa. Peructp craryca. Komannabt
onepauui ciasura. [lapasie peructpel. Komannasl cpaBHeHus. Komanasl nepenaun
YIOPABJICHMS 11O YCIOBUIO. Y CIIOBHBIN M 0€3yCIIOBHBIN NIepexobl. 3alUCh U YTEHUE
naMatu JaHHbIX. CrekoBas mamsATh W noanporpaMmbl. CTekoBass namsTh M
noamporpaMMel.  Makpoormipenenenust accemoOinepa. [logkimoueHne BHEIIHUX
¢aitnoB. Komannet ycinoBHoro accemOnupoBanus. FUSE Outel u npyrue
cnenuanbHbie sueiiku. [logkimoueHne 3IeKTPOHHBIX KOMIIOHEHTOB M «OOBS3KM»
MHUKPOKOHTPOJLIEPA.

7.2.6. MeToauka  BBICTABJEHUA  OLEHKH  IIPH NMPOBeJeHUH
NMPOMEKYTOYHOM aTTeCTANNU

(Hanpumep, Sx3amen npo8ooumcs no mecm-ouiemam, Kaxicowlil U3 KOmopwix
cooepoicum 10 eonpocos u 3adavy. Kadicowlil npasunbHblil omeem HA 80NPOC 8
mecme oyenugaemcs 1 bannom, 3aoaua oyenusaemces 8 10 6annos (5 6annos seproe
peuieHue u 5 6annoe 3a éepHuiil omeem). MaxkcumanvHoe KoIu4ecmeo HabpanHvlx
oannos — 20.

1. Oyenxa «Heyooenemseopumenvrnoy cmagumcs 6 ciyuae, eciu cmyoeHm
Habpan menee 6 6aANLN08.

2. Oyenka «YoosenemeopumenbHoy CMasumcs  ciyiae, eciu CmyoeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouwtoy cmasumcs 6 ciyuae, eciu cmyoenm naopan om 11
0o 15 6annos.

4. Oyenxa «Omauynoy cmasumcs, eciu cmyoeum Haopan om 16 0o 20
6annos.)



7.2.7 I1acniopT OLIEHOYHBIX MaTEPHAJIOB

KoHnTponupyemsle pa3aensl (TEMbI) Kon . |HanmeHnoBanue o1ieHOUYHOTO
Ne n/m KOHTPOJIMPYEMOI
JUCITUTLIAHBI KOMITCTEHIHH cpeacTBa
1 DJIEMEHTHI U TUIIOBBIE Y3JIbI OIIK-4 Tecr, 3ammuTa
KOMIThIOTEpa 1abopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
MPOEKTY
2 Opranuzanys u apxXuTeKTypa OIIK-4 Tecr, 3amura
COBPEMEHHBIX IIPOLIECCOPOB 1a00paTOpHBIX PadoT,
TpeOOBaHUS K KYpCOBOMY
IPOCKTY
3 Opranuzanus naMaTi OIIK-4 Tecr, 3ammuTa
1abopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
MPOEKTY
4 Yurncer, KOHTPOJUIEPHI U OIIK-4 Tecr, 3amura
uHTepderchl BBOAA-BBIBOIA 1abopaTOpPHBIX padoT,
TpeOOBaHUS K KypCOBOMY
MPOEKTY
5 VYposensb onepanronnoi cuctemsr  (OIIK-4 Tecr, 3ammura
1a00paTOpHBIX PadoT,
TpeOOBaHUS K KYpCOBOMY
IPOCKTY
6 OCHOBBI MPOTPAMMHUPOBAHUS HA OIIK-4 Tecr, 3ammuTa
acceMbOnepe. [IporpammupoBanue 1abopaTOpPHBIX padoT,
MUKPOKOHTPOJIIEPOB TpeOOBaHUS K KypCOBOMY
MPOEKTY

7.3. Meroanyeckue MaTepHajibl, OINpeAeJsOIIAe  NPoUeIypPbl
OLICHUBAHUSA 3HAHMI, YMEHHH, HABBIKOB M (WJIN) ONbITA 1eATEJIbHOCTH

TecTupoBaHue oOCylIeCTBISIETCS, JHMOO TPU TIOMOIIM KOMIIbIOTEPHOU
CUCTEMBI TECTUPOBaHUs, JUOO C HMCHOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHU Ha
oymaxkHom Hocutene. Bpems TectupoBanuss 30 muH. 3aTeM OCYIIECTBISCTCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABIIAETCS OLIEHKA COIJIACHO METOIHMKH
BBICTABJICHUS OLICHKU ITPU MPOBEJECHUU TPOMEKYTOUHOMN aTTECTALNH.

Pemenne craHgapTHBIX 3a7ad OCYIIECTBISETCA, JUOO TpPH TMOMOIIM
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHMSL, TMOO C UCIIOJIH30BAHUEM BBIJIAHHBIX 33]1a4
Ha OymMakHOM HocuTene. Bpemst pemenus 3anay 30 MuH. 3aTeM OCYIIECTBIISIETCS
IIPOBEpKAa pEelIeHUs 3aJad HK3aMEHATOPOM M BBICTABJISETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU POBEAECHUN IPOMEKYTOUYHOM aTTECTALNH.

Pemienne mnpuKIagHbIX 3a7ad4  OCYHIECTBISIETCS, JUMOO TMpU TMOMOIIM
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHHUSL, JTMOO C UCIIOJI30BAHUEM BBIJIAHHBIX 33]1a4
Ha OyMa)xHOM HocuTene. Bpemst pemenus 3amay 30 MuH. 3aTeM OCYIIECTBIISIETCS
IIPOBEpKa pEUIeHUs 3a7ad HK3aMEHAaTOPOM M BBICTABJISETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU IIPU POBEAECHUU IPOMEKYTOUYHOM aTTECTALNH.



3ammTa KypcoBoil pabOThI, KypCOBOTO MPOEKTA WU OTYETA MO BCEM BHIaM
MPAKTUK OCYIIECTBIISETCS COTJACHO TpeOOBaHUSIM, TMPEAbIBISIEMBIM K paboTe,
ONMCAaHHBIM B METOJIMYECKUX MaTepuanax. [I[puMepHoe BpeMst 3alIUThl HA OJHOTO
CTyJAeHTa cocTaBisieT 20 MUH.

8 YYHEBHO METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHDBI)

8.1 IlepeyeHb y4eOHOI JuUTEpPaTypbl, HEOOXOAMMOW JIsi OCBOEHUSA
AUCUMILTHHBI

OcHoBHas nuTepaTypa

1. Ixenes, E. 1. AnmapartHsie cpencTBa BBIYUCIUTEILHOW TEXHUKHU :
yuebHoe nocobue / E. W. IllkeneB. — Mockpa, Bonorna : Undpa-Uuxenepus,
2023.—292 ¢.— ISBN 978-5-9729-1307-7. — TekcT : anexkTpoHHbIi // [{ludpoBoit
obpazoBarenbHbii  pecypc  IPR SMART : [caiiT]. = —  URL:
https://www.iprbookshop.ru/133159.html

2.  OyHKUMOHAJIbHBIC YCTPOICTBA allapaTHBIX CPEACTB BEIYUCIUTEIHHON
TEXHUKU : MPAKTUKYM IO AUCHUIUIMHE AMNMapaTHbIE CPEJICTBA BBIYUCIUTEILHON
texHuku / cocrasutenu I'. B. XKykoB. — MockBa : MOCKOBCKUI TEXHHUYECKUI
yHUBepcUTeT cBsi3u U uHpopmaruku, 2015. — 20 c¢. — TekcT : 3IeKTpOHHBIH //
[Mudposoit obpazoBatenbHblid  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/61573 . html

3.  Meroauueckue ykKazaHUsi U KOHTPOJIBHBIE 3aJaHUS MO IUCLUIUIMHE
AnmnapaTHbI€ CpPEJCTBA BBIYUCIUTEILHON TEXHHKU [DJIEKTPOHHBIA pecypc]|/ —
DJIEKTPOH. TEKCTOBBIE AaHHbIe.— M.: MOCKOBCKHI TE€XHUYECKHI YHUBEPCUTET
CBSI3U 51 UH(OPMATHKH, 2014.— 17¢c.— Pexum JOCTyIIA:
http://www.iprbookshop.ru/63311.html.— 3BC «IPRbooks».

JlonosiHUTENBHAS TUTEpaTypa

1. CruneiH B.I'. MHpopmarmonHas 0€30MacHOCTh BBIYUCIUTEIBHOM
TEXHUKU [DNEKTpOHHBIN pecypc]: yueOHoe nocobue/ CruupbiH B.I'.— DnexTpoH.
TEKCTOBbIE NaHHble.— Tomck: TOMCKHI rOCyIapCTBEHHBI YHUBEPCUTET CUCTEM
YOPaBIEHUSI W PATUOANEKTpOHUKH, Onb Kontent, 2011.— 148 c.— Pexum
noctymna: http://www.iprbookshop.ru/13936.html.— 3BC «IPRbooks»

2. JlomaxkoB C. Ilepudepuiinbie yCTpOMCTBAa BHIYUCIUTEIBHON TEXHUKU
[OnexTponHbI pecypc]/ JlomakoB C.— DJEKTpOH. TEKCTOBBIE AaHHBIE.— M.:
Wnrtepner-Yuusepcuretr Mupopmarnmonnsix Texnonoruit (MHTYUT), 2016.—419
c.— Pexum nocryna: http://www.iprbookshop.ru/62822.html.— 3BbC «IPR-
books».

3. AndepoB B.B. BrruuciautenbHas TEXHMKa M CETH B OTpaciu
[DnexTpoHHBIN pecypc]: yueOHoe mocooue/ Andepor B.B., Muponos HO.M.—
DNEeKTPOH. TEeKCTOBbIE NaHHble.— M.: MOCKOBCKasl rocyaapCTBEHHas akaJeMus


https://www.iprbookshop.ru/133159.html

BOJHOTO TpaHCIOpTa, 2018.— 152¢c.— Pexum JocTyna:
http://www.iprbookshop.ru/67596.html.— 3BC «IPRbooksy.

8.2 Ilepeyenr uMHGPOPMANMOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX HPH
OCYIIIeCTBJIEHHH 00pa30BaTeJIbHOT0 Npollecca MO JUCIHUIJIHHE, BKJIOYAs
nepevyeHb  JIMIEH3MOHHOT0  TNPOrPpaMMHOr0  o0ecmedeHHsl, PeCypcoB
HHPOPMANIMOHHO-TEJIEKOMMYHHKAIIHOHHOH ceTn «HTepHET», COBpeMeHHBIX
npodeccnoHaAIbHBIX 023 JAHHBIX U HHPOPMATMOHHBIX CIPABOYHBIX CHCTEM:

http://att.nica.ru http://www.edu.ru/

http://www.edu.ru/

http://window.edu.ru/window/library

http://www.intuit.ru/catalog/

https://marsohod.org/howtostart/marsohod?2
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp

https.//cchgeu.ru/education/cafedras/kafsib/?docs

http.://www.eios.vorstu.ru http.//e.lanbook.com/

(OBbC Jlanv) http://IPRbookshop.ru/

(D5 CIPRbooks)

http://easyelectronics.ru/category/avr-uchebnyj-kurs

[Topran « DAEKTPOHUKA IS BCEX»

https://avr.ru/

CaiiT 0 MUKpOKOHTpOJUIEpaX

https://cxem.net/beginner/beginner73.php

MuUKpPOKOHTPOILIEPHI AVR TS HAYMHAIOIINX

https://disk.yandex.ru/d/h6_6¢ce_-S-067Q

HaGop marepuasioB ajisi BEITIOJTHEHHSI KYpCOBOW pabOTHI

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA IJI5
OCYHECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLLECCA
Crenuanu3npoBaHHasi JIEKIIMOHHAs ayaAuTopus, OCHAILICHHA
000py/I0BaHKEM /IS IEKITUOHHBIX AEMOHCTPALUN U MPOEKIIMOHHON anmapaTypoi
JIMCIUTEMHBIA KJIACC, OCHAILECHHBIM KOMITBIOTEPHBIMU MPOTPAMMAMM IS
IPOBEICHUS JTAOOPATOPHOTO MPAKTUKYMA.
Otnanounsle matel FPGA c IIJIMC Cyclone III (Mapcoxo)

10. METOAUYECKHUE YKA3ZAHUA JIAA OBYYAIOHIUXCA 11O
OCBOEHMIO JUCIUIIJIMHBI (MOY JIS)

[lo pucuuMIuiMHE «ATmIapaTHbIE CPEACTBA BBIYMCIHUTEIBHON TEXHHUKW
YUTAIOTCS JIEKLIUU, TPOBOASTCS J1TaOOpaTopHble paOOThHI, BBINOJHIETCS KYpPCOBOM
IIPOEKT.

OcHOBOIl W3y4yeHUs JUCUMIUIMHBI SIBJIIOTCS JIEKIMH, HAa KOTOPBIX
U3JIaraloTCsl Haubosee CyleCTBEHHbIE U TPYAHBIE BOIIPOCHI, a TAK)KE BOMPOCHI, HE
HaIIeIINe OTpaXXxeH!s B yueOHOIl TuTeparype.
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JIaGopatopHbie pabOTHI BBHINOIHAIOTCA Ha JTAOOPATOPHOM OOOPYIOBAaHUH B
COOTBETCTBUU C METOJAUKAMHU, IPUBEJACHHBIMH B YKa3aHHUIX K BBIIIOJHEHUIO PaOOT.

MeToauka BBIIOJHEHHUS KypCOBOTO TMPOEKTa H3JI0KEHa B  y4eOHO-
METOJUYECKOM MMOCOOMHU. BBIMONHATE 3Tambl KypCcOBOTO MPOEKTa JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KonTponb ycBoeHuss marepuana AUCHMILIAHBI MPOU3BOAUTCS IMPOBEPKOM
KypCOBOI'O IIPOEKTA, 3aIIUTON KypCOBOTO IIPOEKTA.

Bun yuebnbix
. J1eATeNbHOCTh CTYICHTA
3aHATHU
Jleknsa Hanucanne koHCHeKkTa JIEKIMI: KPaTKO, CXEMAaTUYHO, MOCIIEI0BATEIHLHO

¢buKkcUpoBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOABL,  (OPMYIHPOBKH,
00001IeHNs; TTOMEYaTh BaKHbIE MBICIH, BBIICNSTH KIIOUEBBIE CIIOBA,
TepMuHBbI. [IpoBepka TEPMHHOB, MOHITUN C MOMOUIBIO SHUMKIONEIUN,
CJIOBApeH, CIIPABOYHUKOB C BBIIHCHIBAHUEM TOJKOBAHUN B TETPAlb.
O6o3HaueHUEe BOMPOCOB, TEPMHHOB, MaTepuaia, KOTOPbHIC BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHAyemou mureparype. Ecin
CaMOCTOSITENIbHO HE yJaeTcs pa3o0paThCsi B MarepHaie, HeoOXOIHMMO
copMyIHpOBaTh BONPOC M 3a/aTh IPENOAaBaTENI0 HA JIGKIUU WM Ha
IIPAKTUYECKOM 3aHATHUU.

JlaGopaTtopHnas pabota

JlabopaTtopuple  pabOTBIl  TO3BOJIAIOT  HAYYUTHCA  MPUMEHATH
TEOPETHYECKHE 3HAHWS, TIOJTYYCHHBIE Ha JIEKIIMM TPH PEIICHUU
KOHKPETHBIX 3a7a4. YrToObl HamboJiee palMOHAILHO H  IOJIHO
UCIIOJIH30BaTh BCE BO3MOXKHOCTH JTa0OPATOPHBIX ISl MIOATOTOBKU K HUM
HEOOXOUMO: CJIEeIyeT pa3o0parh JEKIHMIO MO COOTBETCTBYIOIIEH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOLIMM pa3zieioM y4yeOHHUKa, mpopaboTaTth
JOTIOTHUTEBHYIO JIUTEpAaTypy W HCTOYHHWKH, PEIIMTh 3aJa4d U
BBITIOJTHUTH JIPYTHE MUCHMEHHBIC 3a/1aHUS.

CamocTosTenpHas
paborta

CamocrosrenbHas paboTa CTyIEHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHUS
yu4eOHOro Marepuaja ¥ Pa3BUTHIO HaBBIKOB €aMOOOpa3OBaHUS.
CamocrodrenbHas paboTa MpeAroyiaraeT ClIeaylonue COCTaBIAIONHe: -
paboTa Cc TeKCTaMu: Y4eOHHKaMH, CIIPaBOYHHKAMHM, JOTIOJHUTEIHLHON
JUTEPATypoOii, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKIIUI; - BBIOJHEHHUE
JOMAIIHUX 33JJaHUN U PacUETOB;

- paboTa HajJ TeMaMH ISl CAMOCTOSITETIHHOTO N3YUCHHUS;

- ydacTHe B paboTe CTYJAEHYSCKUX HAyUYHBIX KOH(MEPECHITUH,
OJIMMITNA[T; - TIOATOTOBKA K IIPOMEKYTOYHOM aTTeCTALUH.

IloaroroBka k
IIPOMEKYTOUYHON
aTTeCcTalNu

['OTOBUTHCS K MPOMEKYTOYHOW aTTECTAIUU CIIEAYeT CUCTEMATHUECKH, B
TEYCHHE BCETO ceMecTpa. MIHTeHCHBHAsI TOATOTOBKA JIOJKHA HAYaThCsI HE
MO37HEEe, YeM 3a MECAI-TOJNTOopa [0 MPOMEKYTOUYHOW aTTeCTAlUU.
JlanHble Tepes 3a4eToM, 3K3aMEeHOM Tpu JHS dS(QeKTuBHEE BCETO
WCTIOJIB30BATH JIJISl IOBTOPECHUS M CHCTEMATU3aIlUA MaTepraa.
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