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CTpyKTypa M cofep:kaHHe TUCUHIIMHBI
1. esun 1 3a1a4n JAUCUUILJIMHBI, €ée MeCTO B y4eOHOM mpouecce
[lear w3ydeHHWS MUCHMIUIMHBI — CHOPMHUPOBATH y CTYIACHTOB 3HAHUS O
COBPEMEHHBIX KOMIBIOTEPHBIX, CETEBBIX 1 MH()DOPMAITMOHHBIX TEXHOJIOTHSIX, 00 OCHOBaX
WCIIOJIB30BaHUs HanOoJIee pacpOCTPAHCHHBIX CHCTEM JJISI MAaTEMAaTHUECKUX PacueTOB,
a TakKe JaTh 3HAHUS O TEXHOJOTHUSIX W CEPBUCAX JIOKAIBHBIX U TJI00ABHBIX
KOMIIBIOTEPHBIX CETEH.
3amaun:
- W3YYECHHUE OCHOBOIIOJATaroUIUX MPUHLUMUIIOB OPraHU3alid COBPEMEHHBIX
KOMITBIOTEPHBIX, CETEBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHA;
-  uU3ydeHHe oOjacTedl MPUMEHEHHUsS COBPEMEHHBIX KOMITBIOTEPHBIX, CETEBBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHH.

2. Mecto nucuumiaunsl B ctpykrype OIIOII BO

HMucuunnuna «KomnvlomepHvie U UHGOpMAyUOHHbIE MEXHOA02UU 8 OMPACTIU»
OTHOCHUTCS BXOJUT B 00s3aTEIbHYIO YaCTh y4€OHOTO mi1aHa. Heo0XoauMbIMU yCIOBHSIMU
JUIS. OCBOCHMS JHUCUMIUIMHBI SIBJLSIIOTCS: 3HAHUS CXEM IOAKIIOYEHHS YCTPOMCTB IO
HamOoJiee  pacnpocTpaHEHHBIM  uHTepdericam; BUAOB U KiIacCUpUKAIUU
MOCJIEIOBATEIbHBIX HHTEP(PENCOB; MEKTPUUECKUE XaPAKTEPUCTUKHU TTOCIEIOBATEIBHBIX
UHTEP(PENCOB, yMEHUS COCTABUTH CXeMY UHTEPEHCHON MUKPOITPOIIECCOPHOM CUCTEMBI;
COCTaBUTh aJITOPUTM pabOTHl UHTEP(DHENCHON MHUKPOIPOIIECCOPHOIN CUCTEMBI; HAITUCATh
IPOrPaMMHBIM KOJ Ha S3BIKE BBICOKOTO YPOBHS, PEAM3YIONIMI aIrOpUTM pPabOTHI
UHTEPPEHCHON  MUKPOMPOIECCOPHOM  CHUCTEMBbI, HABBIKM  MOJICTUPOBAHMUS B
MPOrPaMMHOM CHMYJISITOpE padOThl MHTEP(PENCHOW MHUKpPOMPOLIECCOPHOU CHCTEMBIL;
MpOrpaMMHUPOBaHMs, KOMIOWIALMM W OTJIAAKA MOporpaMMm Uil UHTepdercHON
MHKPOIPOLIECCOPHON CUCTEMBI, HAITMCAHHBIX Ha SI3bIKE BBICOKOTO YPOBHS; aHAIW3a U
YCTPAHEHHS] CHUHTAKCUYECKUX U JIOTMYECKUX OIIMOOK, BO3HUKAIOUIMX B MPOLECCE
OTJIAJIKU TIpOorpaMM HHTEPHEUCHOM MHUKPOIPOIIECCOPHOM CUCTEMBI, HAMMCAHHBIX Ha
A3bIKE BBICOKOT'O YPOBHSI.

HaBbIKAMH MPOLIMBKM MPOTPAMMHOTO KOJia B pPEAJbHBII MUKPOKOHTPOJUIED
(BCTpOEHHYI0O HaMAThb  MHKpPOIIPOLIECCOpPA) C  HCIOJB30BAHUEM  BCTPOEHHOIO
nporpammatopa.. CoaepkaHue AUCHUIUIUHBI SIBISETCS JIOTUYECKUM MPOJIOIKEHUEM
coJiepKaHusl AUCIUIUIMH OakanaBpuarta: «HpopMarmoHHbIe TEXHOIOTHHA B OTPACIIH,
«MaremaTndeckue 3aJadd 3JEKTPOIHEPTETUKU» M Maructparypel: «Mertomosorus u
METOJIbl HAYYHBIX HCCIICIOBAHUI (B OTpaciu)» U CIYKUT OCHOBOM MJii OCBOEHUS
TUCITUTUINH  «ABTOMATU3UPOBAHHBIE CHUCTEMBI YIMPABICHUS DSJIEKTPOCHAOKECHHUEM,
«MopnennpoBaHye U NPOrHO3UPOBAHKE HIIEKTPUUECKUX HATPY30K».

Hucuunnuna «KomnploTepHble U MH(GOPMAIIMOHHBIE TEXHOJOTUM B OTPACITH»
ABJISIETCS HEOOXOIMMOM JUIsi OCBOEHUS MpOo(decCHUOHANbHBIX KOMIIETEHUUNA 10
HarpaByieHnto nmoarotropku 13.04.02 DnexTposHepreTka U 3JIEKTPOTEXHUKA, a TaKKe,
CaMOCTOSITENIbHOTO ~ HAalMCaHUs  BBIMIYCKHOW  KBaIM(PHUKAUMOHHOM  pabOThl  —
MarucTepCcKOu TUCCEPTALINU.



3. TpeGoBaHusl K pe3yJIbTaTAM OCBOEHHSI COAEPKAHUS TN CIUILINHBI

HaNMMCHOBAHUC
KOMIICTCHIIM

Kon u

Nuaukatopel JOCTHXKEHUN KOMIIETEHIIMU
(o peanu3yemMoi TUCIUILIAHE)

IIepedyens mutanupyeMbIX
pE3yJIbTaTOB

YK-2 Cnocoben yrpaBiarh
MPOEKTOM Ha BCEX JTarax ero
JKU3HEHHOTO IHKJIA

VYK-2.1. 3HaTh: 3Tanbl >KU3HEHHOTO ITUKJIA IIPOCKTA;
3Tamnbl pa3paboTKH U pean3aliiy IPOeKTa; METOIbI
Pa3pabOTKH U YIPaBJICHUS IPOEKTaMH;

YK-2.2. YMeTs: pa3pabaTeiBaTh MPOEKT C YIETOM
aHa/M3a aJbTePHATHBHBIX BAPHAHTOB €T0
peanu3annm, OnpeleisATh LeNeBbIe ATAIIbI,
OCHOBHBIC HaIIpaBJICHHUS padOT; OOBICHUTH IEITH U
chopMyTupoBaTh 33/1a4H, CBSI3aHHBIE C
MOJTrOTOBKOM U pean3anneil MpoeKTa; ynpaBisiTh
MPOEKTOM Ha BCEX dTarax ero >KU3HEHHOTO IHKJIIa;
YK-2.3. Biagets: MeToquKaMu pa3paboTKu U
yIpaBJIeHHs TPOEKTOM; METOIaMH1 OLIEHKH TOTped-
HOCTH B pecypcax B 3QEeKTUBHOCTH MTPOCKTA.

3HATH: CXEMBI ITOJKITFOUCHHS
yCTPOICTB M0 Hanboee
pacnpocTpaHéHHBIM HHTEpdericam;

YMETb: COCTaBUTh CXEMY
uHTEepPercHON
MHKPOIIPOIIECCOPHOI CHCTEMBI;

BJIa/IeTh: HaBBIKAMH
MOJIETTMPOBAHNUS B IPOTPAMMHOM
cuMynsiTope padboTsl HHTEpGEHCcHON
MHUKPOTPOLIECCOPHON CHCTEMBI;

YK-4 CiocobeH npuMeHSITh COBPEMEHHBIC
KOMMYHUKATHUBHBIE TEXHOJIOTHH, B TOM YHCJIE Ha

WHOCTPaHHOM(BIX ) sI3bIKe(ax), s
aKaJIEMUIECKOro U TPO(HECCHOHATBLHOTO

B3 aHMOHeﬁCTBHH

VYK-4.1. 3HaTh: npaBuiia ¥ 3aKOHOMEPHOCTHU
JIMYHOW U JI€JI0OBOW YCTHOW M MUCbMEHHOU
KOMMYHHKAIIMH; COBPEMEHHBIE
KOMMYHHUKAaTHUBHbIE TEXHOJIOTUH HA PYCCKOM U
MHOCTPAaHHOM $I3bIKaX; CYIIECTBYIOLIHUE
poQeCCHOHAIIbHBIE COOOIIECTBA AJIS
po¢eCcCHOHAIBHOI0 B3aUMOCHCTBUS;
VYK-4.2. YMeTb: IpUMEHSTH HA IPAKTHKE
KOMMYHHUKAaTUBHBIE TEXHOJIOTUH, METOBI U
CHOCOOBI JIEJIOBOTO OOIIEHUS IS
aKaJeMUYeCcKOro 1 MpoheccuoHaIbHOIO
B3aUMOJCHCTBUS;

VK-4.3. Bnagets: METOOUKOH
MEXJIMYHOCTHOTO JIEJIOBOTO OOIIEHUSI Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaxX, C
NPUMEHEHHEM PO(ECCUOHATIBHBIX SI3bIKOBBIX
(bopM, CpPeIICTB U COBPEMEHHBIX
KOMMYHHUKATHUBHBIX TEXHOJIOTHUH.

3HATH: BU/BI U KIACCU(DUKAIIHIO
M0CJIe10BaTeNbHBIX HHTEP(]ENHCOB;

YMeTh: COCTaBHTh AITOPUTM pabOTHI
uHTEpPercHON
MHUKPOTPOLIECCOPHOH CHCTEMBI;

BJIaJIeTh: HABBIKAMHU
MPOTPaMMHUPOBAHHUS, KOMIHJISIIAN 1
OTJAJIKU TIPOTPaAMM JIsI
nHTepdericHon
MHUKPOTPOILIECCOPHOM CHCTEMBI,
HAIMCAHHBIX Ha S3bIKE BHICOKOT'O
YPOBHS;

Cnioco6eH ¢popMyIupoBaTh 1EIU U

OIlK-1

3aJIa4M MCCIICIOBAHUS, BBIABIISATH IPHOPHUTETHI
pellIeHus 3a/1a4, BEIOUpaTh KPUTEPUH OLCHKH

OIIK-1.1. 3HaTh: TEOpETHUECKHE U
METOJI0JIOTUYECKUE OCHOBBI UCCIIEJOBAHMS
npobiuewm;

OIIK-1.2. YMmeTs: hopMHUpOBATH LIETU U 3aa41
WCCIJIEJOBAHMSI; ONIPENETATh
MOCIIe0BATEIbHOCTD PELIEHUS 3a/ay;
OIIK-1.3. Bnagers: HaBbIKaMu ()OPMHUPOBAHUS
KPUTEPUEB MPUHATHS PEIICHHUS.

3HATH: DJIEKTPHUYECKHE
XapaKTePUCTUKH TTOCIIEI0BATEIbHBIX
uHTEp(EiicoB;

YMeTb: HAIHCATh POTPAMMHBIH KOJI
Ha SI3bIKE BBICOKOT'O YPOBHH,
peanu3yoUMi alropuTM padoThl
nHTEepPercHON
MHUKPOTPOIIECCOPHOM CHCTEMBI;

BJaJeTh: HABbIKAMHM aHajan3a |
YCTpaHEHHs]  CHHTaKCUYECKUX U
JJOT'MYECKUX OIHI/I6OK, BO3HUKAKOLINX
B TIporecce OTIAAKU Mporpamm
nHTep(HEerCHOW MUKPOITPOIIECCOPHOM

CHUCTEMbI, HANHMCAaHHBIX Ha S3bIKE
BBICOKOTO YPOBHS;
HaBBIKAMHU  TIPOIIUBKH  IPOTPaM-

MHOTO KOJla B pEaJbHBI MHKPO-
KOHTpoJiep (BCTPOCHHYIO MaMSTh
MHUKpPOMPOLIECCOpa) € HCHOIb30Ba-
HUEM BCTPOCHHOTO MPOTPaMMaTopa.




4. CTpyKTYypa H coepkaHue TUCHUILTHHbI
4.1. O0bem yueOHO# JUCHHMILUIMHBI U BUIbI Y4e0HOI padoThl

O0bem yacoB (3a4. ef1.)
. Ounas Ouno- 3aouHas
Bun yyeOHoi padoTsl
¢opma 3a04Hast ¢opma
(popma
O6mas yue0OHasi Harpy3ka (Bcero) 108 108 108
(33au.em) | (33au.en) (3 3au. en)

Oo0s13aTesIbHAsT KOHTAKTHAas padoTa (Bcero) 56 14
B TOM 4HCJIE:
Jlexumu 28 6
CeMuHapCKUe 3aHATHUS - -
[IpakTHueckue 3aHATUS 14 4
JlaGopartopHbie pabOTHI 14 4
KypcoBas paboTa (KypcOBOH ITPOEKT) - -
Hpyrue (hopmbl u METOJIbI Opra"u3anuu - -
obpazoBareipHOr0 mporecca (pacuemmno-epaguueckue
pabomvl, AHIUBUIYAITbHBIC 3aIaHUS U M.1.)
CamocTosiTeIbHasi padoTa CTyAeHTa (BCero) 52 94
dopma arrecranyu 9K3aMeH 9K3aMEH 9K3aMeH

4.2. ConepsxaHue pa3iesioB TUCHUITHHBI

Tema 1. Moayas ICIIII3Y B cocraBe AVR — MHKPOKOHTPOJLIEPOB.
Oo6pamenue k ICIII3Y

[Tpunun padoter Mmoxynst DCIII3Y B cocraBe AVR — MHKPOKOHTPOJIIEPOB.
[Ipouecc oOpamenuss k OCIII3Y. JleknapupoBaHue NEPEMEHHBIX CBSI3aHHBIX C
auerikamu JCIIII3Y. Bpems u npotokoi 3anucu/urenus DCITI3Y.

Tema 2. PaciiupeHHbIe BO3MOKHOCTH AHAJIOT0-UM(PoBOro npeodpa3oBareis
U AaHAJIOTOBOI0 KoMmnapaTopa B coctaBe AVR -MHUKpPOKOHTpoJL1epoB

Oo6mme cBenenus o0 ALl (ycrnoBHble 0003HAUEHHUS, CTPYKTYPHBIE CXEMbI) B
coctaBe  AVR  -MUKpPOKOHTpOIIEPOB; pa3psIHOCTh, BpeMs MpeoOpa3oBaHMUs,
norpentHocTh npeodpazoBanus ALIIl; mynerumnekcupoBanue kananoB AL, peructpor
cratyca, yrnpasienus u nanabix ALIL; npepeiBanne no 3aBepienun ALIT; apxutekTypa
AHAJIOTOBOTO0 KOMIIApaTopa, PETrUCTp AaHaJOroBOIO0 KOMIAparopa; MNpepbIBaHHUE IO
aHAJIOrOBOMY KOMITapaTopy. B3anmosericTBre ¢ TaiMepaMu/CU€TIYNKaAMHU.

Tema 3. [locaenoBarenbublii nepudepuiinbiii unrepgeiic SP1 B coctaBe AVR-
MHKPOKOHTPOJ1JIEPOB

OOmue cBeneHUs O TMOCIEAOBATENbHBIX HHTepdencax; NPUHIUI PadOThI
nocieaoBaTenpHoro nepudepuitnoro unrepdeiica SPI; apxurexrypa untepdeiica SPI;
PEruCTpHI cTaTyca, yrnpasieHus U naHHbIX SPI; mpepsiBanue mo SPI.



Tema 4. YHuBepcajbHbIii acMHXpPOHHBII mnpuemonepenatuuk UART B
cocraBe AVR-MHKPOKOHTPOJLJIEPOB

[Tpunuun paboTel YHUBEPCATLHOTO aCUHXpOHHOTrO npuemornepenarynka UART;
apxutektypa unrepdeiica UART; peructpsl cratyca, ynpasienus u gaHasix UART;
npepsiBanue no UART.

Tema 5. Unrepdeiic cBsizu I12C. IIporokou 12C. Opranuzanus padors! 12C na
Pascal-SCM. Benombie ycrpoiictBa 12C

Oo6mmue cBenenuss o0 uHTepdeiice cBszu 12C; mpuHuUI paboThl (MPOTOKON)
untepdeiica cpsa3u 12C; nocrpoenne untepdeiica cpszu 12C; opranuzanus padotst 12C
Ha Pascal-SCM. Benowmsie yctporicta [2C B cucteMax 3yeKTpOCHA0KEHUS.

Tema 6. MukponpoueccopHoe ynpapJieHHe HIArOBbIMH ABUTATEJISIMHA

Opranuzaius yrpasjieHus aroBeiM aBuratesieMm Ha Pascal-SCM. JlupekTuBsl u
KOMaH/Ibl yIIpaBJIeHUs IIaroBbIM JiBurarenem Ha Pascal-SCM. Mcnonb3oBaHue maroBbix
JIBUraTeiel KaK UCIOTHUTEIBLHBIX OPTaHOB B COCTaBE OJIOKOB YIIPABJICHUS DJIEMEHTAMU
CHUCTEM DJICKTPOCHAOKEHHUSI.

Tema 7. IIpoTokoJibl mocienoBarebHoM cBsa3u RS232 u RS423

[TocnenoBarenbHblii OOMEH TaHHBIMU. DJIEKTPUYECKHE XapakTepucTuku RS232 u
RS423. Cxema coenmunaenus 1mo npotokony RS232 m RS423. TloxrBepkacHUS CBS3H.

[Tpumenenue cBsizu RS232 u RS423. YerpoiicTBa mpeoOpa3oBaHust JOTHYECKUX YPOBHEH
RS232 u RS423.

Tema 8. IIpoTokoJibl mocaenoBareabHoM cBsi3u RS422 u RS485

DNEKTpUYECKUE XapaKTEePUCTUKU TPOTOKONOB cBsizu RS422 u RS485. Cxema
coenunenust 1o npotokony RS422 u RS485. Ilpumenenue cBsa3zu RS422 u RS485.
CpaBHeHnue nmpoTokoiaoB cBsa3u RS422 u RS485.

Tema 9. IIpoTokoJ mocjie10BaTEIbHOI CBSI3H «TOKOBasi meTas» CL

OTnuuuTensHble OCOOCHHOCTH MPOTOKOJA TMOCJIEIOBATENLHON CBSI3H «TOKOBAs
netsisi» CL. DlekTpuueckne XapaKTEpUCTUKH MPOTOKOJA CBA3U «ToKoBast metTis» CL.
Cxema coeuHeHHUs 10 MPOTOKONYy «TokoBas netiisn» CL. [lpumenenue cBsi3u «TOKOBast
netsisi» CL.

4.3. Jlekuuu
Ne Ha3zBanue TeMbl O0beM yacoB
n/n Ounasi | Ouno- | 3aouHas
¢dopma | 3aounas | ¢popma
¢popma
1. | Moayne DCIIII3Y B coctaBe AVR — MUKPOKOHTPOJIJICPOB. 4 2

O6pamenue k ICIITI3Y. [Ipuanun paboTel MOTYIIS
OCIIII3Y B coctae AVR — mukpokonTposepos. [Iporecc
obpamenus k DCIII3Y. JleknapupoBaHue nepeMeHHbIX
cBs13aHHbIX ¢ sgueiikamu JCIIII3Y. Bpems u npotokon
sarmmcu/utenust DCIII3Y.




PacimpenHbie BO3MOXHOCTH aHATIOTO-IIH(PPOBOTO
npeoOpa3oBaress U aHaJIOrOBOro KOMIapaTropa B COCTaBe
AVR -MukpokonTpoiiepoB. O6miue cBenenust 00 AL
(ycnoBHbIe 0003HaUEHUS, CTPYKTYPHBIE CXEMBI) B COCTaBE
AVR -MUKpPOKOHTPOJIIIEPOB; pa3psIHOCTb, BpEMsI
npeoOpa3oBaHms, MOTPEIIHOCTh Tpeodpa3zoBanust AL,
MynbTHILIEKCHpoBaHue kananoB ALILL; peructpsl cratyca,
yrnpasiienus U Janubix AL nmpepsiBaHue mo 3aBepiieHUn
AIIIT; apxuTekTypa aHaJIOrOBOTO KOMIapaTopa, perucTp
aHAJIOrOBOr0 KOMIIapaTopa; MPEPbIBAHKE 110 aHATIOTOBOMY
KoMIaparopy. BzaumoeiictBue ¢ TaiiMepamMu/CUéTYNKaMHU.

[TocnenoBarenvublii  nepudepuiinpiii  uaTepdeiic SPI B
cocraBe AVR-mukpokontposiepoB. OOmue cBeAeHUS O
MOCNeOBATENbHBIX ~ MHTEpdeiicax; MPUHLUI  pabOThI
nocjenoBarenbHoro  nepudepuitnoro uHTepdeiica  SPI;
apxutektypa wuHTepderica SPI; peructper  craryca,
ynpasieHus U 1aiHbix SPI; npepsiBanue no SPL

YHuBepcanbHbli aCHHXPOHHBIN npuemoniepeaatuuk UART
B coctaBe A VR-MUKPOKOHTpOIIIEPOB

[TpunIMnI paboThl yHUBEPCATBHOTO ACHHXPOHHOTO
npuemoniepenarauka UART; apxurekrypa unrepdeiica
UART; peructpsl craryca, ynpasieHus u JanHbix UART;
npepbiBanne 1o UART.

Nnrepdeiic cBsazu 12C. [Iporokon [12C. Opranuzanus paboThl
12C na Pascal-SCM. Benomeie yctpoiictBa [2C. OOmiue
cBeneHust o0 uHTepdeiice cps3u [2C; mpuHuMn paboThHI
(npotokoun) unrepdeiica cesizu 12C; moctpoenue uurepdeiica
cs3u 12C; opranusanus pabots! 12C Ha sa3bike Pascal-SCM.
Benowmsle yerpoiictBa [12C B cuctemMax 31eKTpoCcHa0XKEHUSI.

MukpomnpoiieccopHOe yIpaBiIeHHUE MAarOBbIMU JBUTATEIISIMHU.
OpraHmaum{ praBJ'IeHI/Iﬂ I1aroBbIM ABHUTATCIICM Ha S3BIKC
Pascal-SCM. JIupeKTUBBI U KOMaH/IbI YIIPABICHUS IIArOBBIM
nsurareiaem Ha Pascal-SCM. Hcronp30BaHHe IIIarOBBIX
JIBUTATENIeH KaK UCTIOTHUTEIbHBIX OPTaHOB B COCTAaBE OJIOKOB
VIIPaBJICHUS JIEMEHTAMH CHCTEM DJICKTPOCHAOKCHHSIL.

IIporokonbl mocnenoBatenpbHOM cBsizu RS232 m RS423.
[locnenoBarenbHbli  OOMEH JAaHHBIMU. OJEKTPUUYECKHE
xapaktepuctuku RS232 m RS423. Cxema coequHeHHs IO
nporokony RS232 u RS423. TloaTBepkneHHs CBS3H.
IIpumenenne cBsa3u  RS232 wum  RS423.  Vcerpoiicta
npeoOpa3oBaHus Jorudeckux yposae RS232 u RS423.

IIporokonbl mocnenoBarenbHOM cBsizu RS422 m RS485.
DIEeKTpUYECKHE XapaKTEPUCTUKH ITPOTOKOJIOB CBsI3U RS422 n
RS485. Cxema coenunenus no nporokony RS422 u RS485.
[Tpumenenne cBs3u RS422 u RS485. CpaBHeHHE MPOTOKOIIOB
cBs3u RS422 n RS485.

[IpoTokon mocnegoBaTEIbHOM CBSI3U «TOKOBas netiisi» CL
OTnuuuTenbHEIC 0COOEHHOCTHU MPOTOKOJIA
OCJIEe0BaTEIbLHOMN CBSI3U «TOKOBas HETIIS CL.
DNEeKTPUYECKHE XapaKTEPUCTUKH MPOTOKOJIA CBSI3U «TOKOBAsI
nersis» CL. Cxema coequHEHHsS MO MPOTOKOJY «TOKOBas
nes» CL. Ilpumenenue cBsizu «rokosas netis» CL.

HTroro:

28
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4.4. JlabopaTopHbie padoThI

Ne Ha3sBanue TeMbl O0beM yacoB
n/n Ounas | OuyHo- |3aouHas
dopma | 3aounas | popma
dopma
1 BBoanoe 3anstue. Texnnka 6ezomacHocTH. O3HAKOMIIEHHE C 1
' nporpaMMHbIM obecnieueHreM AVRco u Proteus
MuxkponpoiieccopHasi cucTeMa KOHTPOJISI COCTOSTHUS 1
2. TeMIIepaTyphl TOKOBEIYLIUX IUH Ha 0a3¢ MUKPOKOHTpOJIIEpa
ATmega328
MukponpoueccopHasi cucTeMa oOMeHa JaHHBIMU MEXILY 2
3. MUKpoKOHTposuiepoM ATmega328 u Buemnum DCIIII3Y no
unrepdeiicy SPI
KonTponsHo-n3MepuTenbHasi MUKpOIPOIIECCOpHAs cucTeMa 2
4. oOMeHa TaHHBIMU MEXy MUKPOKOHTpoiiepoM ATmega328 u
BHemHIM ALIIT o mHTEpdeiicy SPI
MukpomnpolieccopHas cuctema oOMeHa JaHHBIMU MEXKTY 2
5. MEPCOHANTBLHBIM KOMITBIOTEPOM M MUKPOKOHTPOJLIEPOM
ATmega328 mo momHoMyTIIeKcHOMY HHTEpdeiicy RS232
MuxkpormporieccopHas cucteMa 0OMeHa JaHHBIMH MEXKITy 2
6. MePCOHAILHBIM KOMIIBIOTEPOM U MUKPOKOHTPOJIJIEPOM
ATmega328 no monynymiekcHoMy uHTEepdeiicy RS485
MuxkpormnporieccopHas cucteMa 0OMeHa JaHHBIMH MEXKITy 1 2
7. MUKpokoHTposiepoM ATmega328 n BHemHuM DCIII3Y no
muHe 12C
KonTponbHo-n3MepuTensHasi MUKPOIIPOIIECCOPHAs CHCTEMa 1
8. oOMeHa TaHHBIMU MEXTy MUKpOKOHTposiepoM ATmega328 u
BHemHUM ALIIT mo mmue 12C
MukponpoueccopHas CUCTEMA YIPABJIEHUS IarOBbIM 2 2
9. JIBUraTeseM poOOTOTEXHHMUYECKOTO KOMIUIEKca Ha Oaze
MUKpokoHTposuiepa ATmega328
HTtoro: 14 4

4.5. IIpakTHyeckune 3aHATHUSA

Ne Ha3Banue TeMbl O06bem yacoB
n/n Ounasa | Ouno- | 3aouyHas
¢opma | 3a0unasn | ¢opma
¢opma

Pa3paboTka anroputMa u HalMcaHue MPOrpaMMHOTO KoJia JUIst 2

1. MHUKPOIPOLIECCOPHON CHCTEMBI KOHTPOJISI COCTOSIHUS
TEMIIEPaTypbl TOKOBEIYIIUX IIHH
Pa3pabotka anroputMa u HanmMcaHue MPOrPaMMHOTO KOJia JUIst 2

2. MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHA JaHHBIMH MEXKTY
MHUKpoKoHTpoutepoM u BHemHNM DCIIII3Y no untepdeiicy SPI
Pa3pabotka asropuT™Ma U HanMcaHUe MPOrPaMMHOTO KoJa JUist 2

KOHTPOJIBHO-U3MEPUTEIIBHOM MUKPOIIPOLIECCOPHON CUCTEMBI

3 oOMeHa TaHHBIMH MEXKTy MEKPOKOHTPOJIIEpoM U BHEITHEM ATIIT

no unrepgeticy SPI

PazpaboTka anropuTma 1 HanmKMcaHWUE MPOTPAMMHOTO KOJIa JIIs 2
4 MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHa JaHHBIMH MEXKTY

MEPCOHAIEHBIM KOMIIBIOTEPOM U MUKPOKOHTPOJIJIEPOM IO
NOJHOAYIUIEKCHOMY HHTepdeiicy RS232




Ne Ha3Banue TeMbl O0bem yacoB
n/n Ounas | Ouno- | 3aouyHas
¢dopma | 3aouHnasi | ¢opma
(popma
Pa3paboTka anropuTMa 1 HamMcaHUe MPOrPaMMHOTO KoJa JUIst 2
5 MHUKPOIIPOIIECCOPHON CHCTEMBI 0OMEHa JaHHBIMH MEXKITY
MEPCOHATFHBIM KOMIIBIOTEPOM W MUKPOKOHTPOIIIIEPOM 10
noayaymiekcHomy uarepdericy RS485
Pa3paboTka anropuTMa 1 HamMcaHUe MPOrPaMMHOTO KOJa JUIst 1 2
6. MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHa TaHHBIMH MEXKTY
MuKpokoHTpossiepoM 1 BHemHUM DCIITI3Y no mune 12C
Pa3paboTka anropuTMa u HanmMcaHUe MPOrPaMMHOTO KoJa JUist 1
7 KOHTPOJIBHO-U3MEPUTEIIBHOM MUKPOIIPOLIECCOPHON CUCTEMBI
' oOMeHa TaHHBIMU MEXy MUKPOKOHTpOIIepoM 1 BHemmHuM ALITT
no muue 12C
Pa3paboTka anropuT™a U HaIKcaHUE TPOrPAMMHOTO KOJa JUIst 2 2
8. MHUKPOIIPOLIECCOPHON CHCTEMBI YIIPABICHUS [IIATOBBIM
JIBUTATETIeM POOOTOTEXHUIECKOTO KOMITJIEKCa
Hroro: 14 4

4.6. CamocTosiTeibHasi padoTa CTyIeHTOB

Ne Ha3Banue TemMbl Bua CPC O0BLeM yacoB
n/n Ounasi | Ouno- |3aounas
¢dopma | 3aounas | popma
dopma
OCHOBHBIE IPUHIMIIBI KOHTPOJIS 6 11
COCTOSTHHSI TEMITIEPATYPbl TOKOBEIYIIUX MOJITOTOBKA K
1 mUH. BO3MOXHOCTH MUKpPOIIPOLIECCOPHOH | 1a00paTOpHBIM
' cucTeM Ha 6a3e MUKPOKOHTpPOJLIEpa paboram u
ATmega328 1 KOHTPOJIA TEMIEPATYPhI. | 0GOPMIICHHE OTYETOB
Pa3paboTka cxeMmsl.
OCHOBHBIE IPUHIIAITEI OOMEHA JaHHBIMH | TIOJrOTOBKA K 6 11
o untepdericy SPI Mmex 1y BHEITHUM J1a00PaTOPHBIM
2.
OCIIII3Y 1 MUKPOKOHTPOIIIEPOM paboram u
ATmega328. PazpaboTka CXeMBL. o opMIIEHHE OTYETOB
OCHOBHBIE IPUHITAITEI OOMEHA JaHHBIMH MMOATOTOBKA K 6 12
3 o wHTEepdeiicy SPI mexay BHEITTHUM J1a00paTOPHEIM
' ANII 1 MUKpOKOHTpOJUIEPOM paboram u
ATmega328. Pa3paboTka CXEeMBI. o opMIICHHE OTYETOB
OcCHOBHBIE PUHITUITEI OOMEHA JAHHBIMU 6 12
N MOJITOTOBKA K
MO TIOJTHO/IYTIEKCHOMY HHTep(helicy
n1a00paTOpHBIM
4. RS232 mexny nepcoHaIbHBIM
pabortam u
KOMITBIOTEPOM M MUKPOKOHTPOJIEPOM
o opMIIEHHE OTYETOB
ATmega328. Pa3paboTka CXeMBl.
OCHOBHBIE PUHITUITEI OOMEHA JAHHBIMU 7 12
N MOJITOTOBKA K
IO MOJTy IYTUIEKCHOMY HHTEpdeiicy
11a60paTOPHBIM
5. RS485 mexmy nepcoHaabHbIM
paboram u
KOMITBIOTEPOM B MUKPOKOHTPOJIIIEPOM o(OPMIICHHE OTICTOB
ATmega328. Pa3paboTka cXeMBl. p
OCHOBHBIC IPUHITAITEI OOMEHA JaHHBIMH MMOATOTOBKA K 7 12
6 mo mmHe [12C mexay BHermHUM DCIITI3Y | mabopatopHbIM
' 1 MUKpOKOHTposutepoM ATmega328. paboram u
Pa3paboTka cxemsl. o opMIICHHE OTYETOB
7 OCHOBHBIC IPUHITAITEI OOMEHA JaHHBIMH MMOATOTOBKA K 7 12
' no mmHe [12C mexny BHermaEnM Al n J1a00paTOPHEIM
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Ne Ha3Banue TemMbl Bux CPC O0beM 9acoB

n/n Ovynas | Ouno- |3aounas
(¢opma | 3a0unas | Ppopma
¢opma
MUKpoKoHTpoiuiepoM ATmega328. paboram 1
Pa3paboTka cxeMsl. o opMIICHHE OTYETOB
IITaroselii nBATaTENH. BHUIBI IIArOBBIX 7 12

JnBurareneu. JpaliBepa s maroBbIx
neurareneit. O0IacTh UX MCIIOJIb30BaHUS.
8. CyTb ynpaBiieHUS ArOBbIM JBUTATEIICM
pOOOTOTEXHUIECKOTO KOMIUIEKCa Ha 0ase
MukpokoHTpoiepa ATmega328.
Pa3paboTka cxeMsl.

Hroro: 52 94

MOJITOTOBKA K
1abopaTOPHBIM
paboTam u

o opMIICHHE OTYETOB

4.7. KypcoBble paGoThbl/poeKkThl Mo aucuuivinHe «KomnboTepHble u
HHGOPMALMOHHBbIE TEXHOJOTHH B OTPACIN» He MPEeANoJaAralnTcs y4eOHbIM INIAHOM.

5. O0pa3oBaTejibHbI€ TEXHOJOTUHU

[IpenonaBanue AWCIUIUIMHBI BEAETCA C MNPUMEHEHUEM CIICIYIOIIUX BHJIOB
00pa3oBaTeIbHBIX TEXHOJIOTU:

— TpaguIMOHHBbIE OOBICHUTEIHLHO-WUIIOCTPATUBHBIE TEXHOJOTHH, KOTOpPHIC
00ecreunBaT JOCTYMHOCTh Y4eOHOro Marepuana g OOJIBIIMHCTBA CTYICHTOB,
CUCTEMHOCTh, OTPaOOTAaHHOCTh OPTAHM3AIMOHHBIX (OPM U TPHUBBIYHBIX METOIOB,
OTHOCHUTEIBHO MaJble 3aTPaThl BPEMEHU;

— HMCMOJIb30BaHUE DJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB (MPE3EHTAIMOHHBIC
MaTepHaIbl, SJIEKTPOHHBIE KOHCIIEKT JICKITUN, METOIUYECKHE YKa3aHUsI K TaO0OpaTOPHBIM
paboTaM, METOJWYECKHE YKa3aHHUA K CAMOCTOSITEIbHOMY HM3YyUYEHHUIO JTUCUUILIMHBI,
pa3MelIeHHbIe BO BHYTPEHHEN CeTH U caiiTe Kadeapbl) MpU MOJATOTOBKE K JIEKIUSM U
J1a00PATOPHBIM 3aHITHUSIM;

— TEXHOJIOTHS MpOoOJIEMHOTO OOyuYeHHsl, B TOM 4YHCJIE B paMkax pa3dopa
IpOOJIEMHBIX CUTYAIIH;

— TEXHOJIOTMH Pa3BUBAIOUIETO 00yUYEHHUs, MO3BOJISIIOIINE OPUEHTUPOBATh YUEOHBIN
IpoLIeCC Ha MOTEHUHUAIbHbIE BO3MOKHOCTU CTYACHTOB, UX pPEaIU3allMI0 U Pa3BUTHE, a
MMEHHO, KaxKnas JsabopatopHas paboTa BBIMOIHSIETCS HECKOJIBKUMHU CTYyACHTaMHU
COBMECTHO B Opurajax mo 4-5 uen. st kax ol Opuraabl IMeeTcsl CBO€ 3a/1aHue, oo1ee
JUISL CTYIAEHTOB JToW Opwransl. Kpome 3TOro, KaKiwlii CTYACHT TMOJydaeT CBOE
WHIWBUIyAIbHOE 3aJjaHue K JIabopaTOpHOW paboTe, YTO TO3BOJISIET MOTHBUPOBATH
KaXJIOTO CTYJ/ICHTAa Ha COBMECTHYIO pabOTy B KOMaH/IE.

B paMkax mepeyucieHHBIX TEXHOJIOTUH OCHOBHBIMH METOJAaMU OOYy4YCHUS
SIBJISIIOTCS: paboTa B KOMaH/IE; CAaMOCTOSITeNIbHAsI paboTa; MpoOJeMHOE 00yUEHHE.
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6. YueOHO-MeTOANYECKOE U HH(POPMAIMOHHOE o0ecTieYeHue TUCIHIIHHbI:

a) OCHOBHAsI JIMTepaTypa

1. Makyxa B.K., MukponpoueccopHble CUCTEMBI U NIEPCOHAIBHBIE KOMITbIOTEPHI:
yaeOHoe mocobue / Makyxa B.K. - HoBocubupck: M3a-Bo HI'TY, 2015. - 175 ¢. - ISBN
978-5-7782-2721-7 - Tekcrt: snexrponnsiii // ObC "KoncynpranT crynenta': [cair]. -
URL.: http://www.studentlibrary.ru/book/ISBN9785778227217.html. - Pexxum moctyma:
O MOJIITUCKE.

2. bapanoB B.H., IIlpumeHnenne MukpokoHTposuiepoB AVR: cXembl, aaropuTMmsl,
nporpammbl / bapanoB B.H. - M.: JIMK IlIpecc, 2016. - 288 c. (cepus "MupoBas
anexTponuka'.) - ISBN 978-5-94120-121-1 - Tekcr: anekrponnslii // 9bC "KoHCcynbTaHT
cTyneHTa": [caiiT]. - URL.: http://www.studentlibrary.ru/book/
ISBN9785941201211.html. - Pesxum moctyna: 1mo mojamnmcke.

0) 10NMOJTHUTEILHAS JIUTEepaTypa
1. Mopton k., MukpokonTposuiepsl AVR. BBonnsiii kype / Mopton JIx. - M.:
JMK Ilpecc, 2015. - 272 c. (MupoBast anektrponnka) - ISBN 978-5-97060-258-4 - Tekcr

anexktpounbii  / OBC  "KoncynbranT — cryaeHTa': [caitT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785970602584. - Pexum pgocTyma: 1o
ITOAIIMCKCE.

2. AnexkcanapoB E.K., Mukpormporieccopasie CHUCTEMBI: YdyeOHOE TocoOue s
By30B/ E.K. Anekcannpos, P.W. I'pymBunkuii, M.C. Kynpusinos, O.E. MapTteisos, [.1.
[Mandunos, T.B. Pemuzesuy, FO.C. Tarapunos, E.Il. Yrpiomos, N.U. larypun; Ilox
o6mr. pex. J. B. ITy3ankona. - CII6.: Ilonmurexnuka, 2012. - 935 c. - ISBN 5-7325-0516-

4 - Tekcr: onektponusiii // DbC "Koncynsrant cryamenta": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN5732505164.html. - Pexum goctyma: 1o
TTO/IITHCKE.

3. HomoxwunoB b.M., Mukpomnponeccoppl MW HUX IPUMEHEHHUE B CHCTEMax
yrnpasieHnus: YueoHoe nocodue / b. M. HoBoxwuos. - M.: U3narenscteo MI'TY um. H.
D. baymana, 2014. - 81 c. - ISBN 978-5-7038-4050-4 - Texct: anekrponnsiii // DbC
"Koncynprant  crymenrta":  [cadt]. -  URL:  http://www.studentlibrary.ru/
book/ISBN9785703840504.html - Peskum moctyma: mo moamucke.

4. CumaxkoB ['.\M., IudpoBbie ycTpoiicTBA U  MHKPOIMPOIECCOPHI B
aBTOMATU3UPOBAHHOM AJIEKTpOIpuBoe: yued. mocodue / Cumakos .M. - HoBocubupck:
M3a-Bo HI'TVY, 2013. - 211 c. - ISBN 978-5-7782-2210-6 - Tekct: anmekTporHsiit // DbC
"Koncynprant  crymenta":  [caiit]. -  URL:  http://www.studentlibrary.ru/
book/ISBN9785778222106.html - Pexxum moctyna: mo mojucke.

B) METOANYECKHE PEKOMEHIAlMU
1. Koncriekr nekuuii  1no  auciuiuiniie  «KommbploTepHble, CETEBbIE WU

uHpopmanmonnsie TexHoiorun» / Coct. J.B. ITlomoBunka. - Jlyranck: WM3a-Bo
Jlyranckoro Hail. yH-Ta uM. B. [lans, 2017. 96 c.
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2. Meroauyeckne yKaszaHUs K MPAKTUYECKUM 3aHATHSIM 10 JHCLMIUIAHE
«KommbroTepusie, ceteBble W uH(OpManuoHHbIe — TexHomorum» /  CocT.:
J1.B. [lonoBuHKa. - JIyranck: M3n-Bo Jlyranckoro Haun. yH-ta um. B. lams, 2017. - 35 c.

3. Meroanueckue yka3zaHus K JIaDOpAaTOPHBIM 3aHATHSAM 1O JIUCLUUILIMHE
«KommbroTepusie, ceteBble W uH(OpManuoHHBbIE  TexHomoruum» /  CocT.:
J.B. ITonoBuHkKa. -JIyranck: M3a-so Jlyranckoro Han. yH-ta um. B. Jlans, 2017. - 30 c.

4. Metoauueckie yKazaHHd K CaMOCTOSITENIBHOM paboTe MO JUCHUUIUIMHE
«KommnbroTepHble, cereBble M HH(pOpMalnMOHHBIE  TexHojorum» /  CocT.:
J.B. ITonoBuHka, - JIyranck: M3a-Bo Jlyranckoro Hail. yH-Ta uM. B. lans; 2017. - 31 c.

I) HHTePHET-PeCcypChl:

Hayunass »nexrponnas Oubmuoreka Elibrary — Pexum poctyma: URL:
http://elibrary.ru/

CnpaBounas npaBoBasi cucteMma «Koncynbtant [Tmtoc» — Pexum goctyma: URL:
https://www.consultant.ru/sys/

Hayuynas OuOnuorexka umenn A.H. Konsea — Pexum pgoctyma: URL:
http://biblio.dahluniver.ru/

MunucrepctBo  oOpazoBanusi u  Hayku Poccuiickoir  ®Denepauun  —
http://MuHoOpHayku.pd/

denepanbHas ciayk0a 1Mo HaA30py B cdepe oOpa3oBaHUS UM HAyKU —
http://obrnadzor.gov.ru/

[Topran @exepanbHbIX TOCYJIAPCTBEHHBIX 00pa30BaTEIbHBIX  CTAHIAPTOB
BBICIIICTO 0Opa3oBanus — http://fgosvo.ru

denepanbubiii mopran «Poccuiickoe odopaszosanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EnnHOE OKHO JOCTynma K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

denepaibHBI  LEHTp  MH(OOPMAIIMOHHO-00PA30BaTENIbHBIX ~ PECYPCOB  —
http://fcior.edu.ru/

A.B.benos. MukpokonTposuiepbl AVR B paguonoourtenbckoit mpaktuke. — CII6.:
Hayka u Texnuka, 2007. — 352 c.: un. // [DneKTpOHHBIA pecypc]. — peKUM AOCTYyIa:
https://reallib.org/reader?file=630189

B.H.bapanos. [Ipumenenne MK AVR: cxemsl, anroput™sl NporpaMmbl. — M.:

Wznatensckuii nom «Jomeka-XXlI», 2004 c.: ui. (cepust «Mupoasi 31IeKTpOHUKAY). //
https://djvu.online/file/YTT3Wo0e0AKg8L

7. MaTepuajabHO-TEXHMYECKOE U MPOrpaMMHOe o0ecrieyeHue TUCHUTITUHbI

OcBoenne muctuiuinHbl «KoMmbroTepasie M UHPOPMAIIMOHHBIE TEXHOJOTUU B
oTpaciau» MpedrojaraeT HCHOJAb30BaHHWE KOMIbIOTEpHOro kiacca (aym. 21

KOMITHIOTEPHO-1a00paTOPHOTO LICHTpA) u aKaJeMUYECKUX ayJIMTOPUA,
COOTBETCTBYIOIIUX JEHUCTBYIOIIUM CAHUTAPHBIM W MPOTHUBOMOKAPHBIM MpaBUIIaM U
HOpMaM.

[Ipouee: paboyee MecTO TMpemnojaaBaresnisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B MHTepHeT.
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http://elibrary.ru/
https://www.consultant.ru/sys/
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

[TporpammHoe obecneueHue:

DOYHKIUOHATBHOE
Ha3HaAYeHHE

BecmiiaTHoe
nporpamMMHoe
o0ecmeueHue

CcblIKH

OducHbrii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHGpaHI/IOHHaﬂ cucrema

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
Mozilla

ITouyTOBBIIT KJIUEHT

Thunderbird

http://www.mozilla.org/ru/thunderbird

®daitn-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/
GIMP (GNU http://www.gimp.org/
. Image T ; .
['paduueckuii perakrop 4 . http://gimp.ru/viewpage.php?page_id=8
Manipulation : P .
http://ru.wikipedia.org/wiki/GIMP
Program)
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuomneiiep VLC http://www.videolan.org/vic/
IIporpaMMHBII CUMYJIATOD Proteus 8 http://theproteus.ru/#CkayaTb_nporpammy

OJICKTPOHHBIX CXEM

Professional

Proteus Professional

WNuTterpupoBanHas cpena
pa3paboTKu IPOrpaMMHOTO
Ko/1a Ha s3bike Pascal-scm
w1 Atmel AVR

AVRcOo

https://www.e-
lab.de/downloads/AVRco/rev4/AVRinst4.exe
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/
http://theproteus.ru/#Скачать_программу_ Proteus_Professional
http://theproteus.ru/#Скачать_программу_ Proteus_Professional
https://www.e-lab.de/downloads/AVRco/rev4/AVRinst4.exe
https://www.e-lab.de/downloads/AVRco/rev4/AVRinst4.exe

8. OnleHOYHbBIE CPEACTBA MO AMCHHUIINHE

Hacnoopr

OIICHOYHBIX CPEACTB 10 yqeﬁﬂoﬁ AUCHUIIJIMHE
«KOMHBIOTepHI)Ie H l/IH(l)OpMaHPIOHHLIe TEXHOJJIOI'HHA B 0TPaC/IN

Onucanue ypoBHeW chOPMUPOBAHHOCTU U KPUTEPHUEB OLICHUBAHUSI KOMITETEHIIUN

Ha 9TallaX uXx (I)OpMI/IPOBaHI/ISI B XOJ€ U3YUCHHUA JUCHUIIIINHBI

Jran Kon YpoBHu Kpurtepun
KOMIIeTeHLIMH copmupoBan- OLICHUBAHMS KOMIIETeHIMH
HOCTH
KOMIIeTeHIIN U
HavanbHbiii S IMoporosswlii 3HATh: CXEMbI IOJIKJIFOUEHUS YCTPOMCTB 1O
V) .
Ex 2 HaunOoJee pacupoCcTpaHEHHBIM
= (] = .
2 2 § uHTepdeiicam;
OcHoBHOI N EEZ E Ba3osblii YMeTb: COCTaBHUTh CXeMy HHTep(heHCHOM
DS o
2 o2 R MUKPOTIPOLIECCOPHON CHCTEMBI;
> 08 2 F =
3akioun- g 2 o Boicokwuii BJ1a/1eTh: HABBIKAMH MOJECITUPOBAHUS B
TeIbHbII é % é MPOTPaMMHOM CUMYJIISTOPE paboThI
&) s HHTEP(EHCHONH MUKPOITPOIIECCOPHOI
o CHCTEMBL;
HavanbHbii © IMoporosswlii 3HATh: BUJBI U KJIACCHU(UKAITUIO
= m L
= M;i HoCJIe/I0BaTeIbHBIX HHTEP(hENHCOB;
EE 3 e
L o= g
5285 ¢
OcHoBHOI a % E N Ba3zoBrbIit yMeTh: COCTaBUTh  QITOPUTM  PabOTHI
1) 4 A = = =
= qf)( =5 uHTepPENCHOlM MUKPOIPOLIECCOPHON
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OIIK-1.
CriocobeH popmynrpoBaTh 1eNH U 3a1a491

UCCIICIOBAHNS, BBISIBIISATH IPHOPUTETHI
peleHHs 33/1a4, BRIOUPaTh KPUTEPHUU OICHKH

BO3HUKAIOIIUX B MPOIIECCE OTIAIKU
nporpaMm UHTEphEHCcHO
MHUKPOTPOLIECCOPHOM CHCTEMBI, HAITMCAHHBIX
Ha SI3bIKE BBICOKOT'O YPOBHH,

HaBBIKaMU NIPOIIMBKU IPOrPaMMHOTO KOa B
peanbHBII MUKPOKOHTPOJUIEP (BCTPOSHHYIO
aMATh MHKPOIIPOIIeccopa) ¢
HCIIOJIb30BaHUEM BCTPOEHHOTO
porpaMmaTopa.
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[lepeuens kKoMIETEHIINH (3IEMEHTOB KOMITETEHIHH ), (GOPMUPYEMBIX B
pe3ynbTaTe OCBOEHUS YU€OHON AUCIUIUIHBI
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JKU3HEHHOTO LIUKJIA IPOEKTA; B coctaBe AVR —
3Tarbl pa3paboTKu U MHUKPOKOHTPOJIJIEPOB.
peanuzanuu npoekta; meroabl | O6pamenue k DCIIT3Y
pa3paboTKu 1 yIpaBICHHS Tema 2. Paciiupennsie
MPOEKTaMHU; BO3MOKHOCTH aHAJIOT0-
VYK-2.2. Y™meTs: U poBoOro
pa3pabaTeIBaTh MPOEKT C npeoOpaszoBaTeis U
Y4eTOM aHaIn3a AHAJOTOBOT'0 KOMIApaTopa
E aJbTEPHATUBHBIX BAPUAHTOB B coctaBe AVR -
= ero peanu3aluy, ONpeseNsaTh | MHKPOKOHTPOJLIEPOB
o LIEJIEBBIE 3TAIIbI, OCHOBHBIE Tema 3. 2
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5 OOBSACHUTH LETH U nepudepuitHblii HHTEpdeEiic
E chopMyITUpOBaTh 3a/1a4H, SPI B cocraBe AVR-
% CBSI3aHHBIE C ITOJITOTOBKOI U MHKPOKOHTPOJIJIEPOB
g peanu3alyen NpoeKTa; Tewma 4. YHuBepcallbHbII
§ YHPaBJISTh IPOCKTOM Ha BCEX aCHHXpOHHLIfI
5 3Tarax €ro »XKU3HEHHOI'0 pUeMONepeaaTUUK UART
5 LUKJIa; B coctaBe AVR-
o § VK-2.3. Brazers: MHKPOKOHTPOJIIEPOB
o = METOAMKAaMH pa3paboTKu 1 Tema 5. UnTepdeiic cBa3u 2
> = YUPABJICHHA ITPOCKTOM, 12C. ITportoxon 12C.
5 METOJlaMU OLEHKU Opranuzanus padotsr 12C
5 NOTPEOHOCTH B pecypcax u Ha Pascal-SCM. Beyiomble
g 3¢ (HhEeKTUBHOCTH TTPOEKTA. yerpoiictsa 12C
; Tewma 6. 2
E MukpornpoiieccopHoe
5 YIIPABICHUE IIArOBBIMU
E JIBUTaTEIISIMH
5
© Tema 7. TIpoTOKOIIBI 2
g IIOCJIEIOBATENBHON CBA3U
S RS232 u RS423
Tema 8. ITpoTOKOIIBI 2
MOCJIEe0BATENFHON CBA3H
RS422 n RS485
Tema 9. IIpoTokon 2

MOCJIEOBATEILHON CBI3U
«tokoBas netias» CL
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= 0 12C. IIportoxon 12C.
S g Opranuzanus padotsr 12C
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< S £
) ) oO1eHust st
== ?) = m & Tema 7. IIpoTokobI 2
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E o=
<
Z O
= 8
Z .
2 3 VK-4.3. Bnagers: Tema 8. IIpoTokosl 2
g E METOIUKON HOCIIeIOBATEIBHOMN CBSI3H
4
5 & | MexmuHOCTHOTO fenoBoro | RS422 1 RS485
-
H 3 0OIIIeHNs Ha PYCCKOM U
o]
2 HHOCTPAHHOM S3BIKaX, C
o
§ MIPUMEHEHUEM
ﬁ npoecCHOHATBHBIX
xR
£ SI3BIKOBBIX DOPM, CPEICTB U [ Tor =g TpoTokon 2
§ COBPCMCHHBIX IIOCJIEIOBATENbHON CBA3U
a.
=] KOMMYHHUKaTHBHBIX «TokoBas netis» CL
jas]
& TEXHOJIOTH.
3
]
=
O

16




IIOCJIEJOBATEIIFHOM CBA3HU

Ne | WHaukaTopsl TOCTUKEHUN KonTponupyemsie Oransl
o
/T = g 5 KOMITCTCHITH TEeMBI dhopmMupoBaHHS
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= Tewma 2. PacmupeHHsbIe 2
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BO3MOYKHOCTH aHAJIOT0-
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A MHKPOKOHTPOJIICPOB
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= E peHICHUA. ACHHXPOHHBIN
. Mo npueMmonepenarauk UART
o -
< g ; B cocTaBe AVR-
= § E MHUKPOKOHTPOJIJICPOB
© g 8 Tewma 5. MaTepdeiic cBs3u 2
= E 12C. IIpoToxkon I2C.
(ST
2 Opranuzanus padotsr 12C
= Ha Pascal-SCM. Beomble
% ycrpoiictea [2C
3 Tema 6. 2
E MukponpoiieccopHoe
B yIIPaBICHUE IIArOBBIMU
7 JIBUTTEIISIMH
§ Tema 7. TIpoTOKOIIBI 2
g IIOCJIEIOBATENbHON CBA3U
= RS232 n RS423
>
g Tema 8. TIpOTOKOJIBI 2
=9 MOCJIE/IOBATEIbHOM CBSI3H
£ RS422 u RS485
e}
3 Tema 9. ITpoTokon 2
]
=
O

«tokoBas ety CL
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IToka3zarenu u KPpUTCPHUH OLICHHBAHHA KOMHGTGHHHﬁ, OIMKMCAaHMUEC IIKaJ OLCHUBAaHUA
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Tema 8. [IpoToKOIBI
MOCJIEOBATEILHOM cBI3u RS422
n RS485

Tema 9. [IpoTokon
[IOCJIEOBATEILHOM CBI3H
«rokoBas netis»y CL
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(BCTPOCHHYIO TIAMSATh
MHUKpPOIIPOIIecCopa) ¢
HCIIOTb30BaHNEM
BCTPOEHHOTO
MPOrpaMMaTopa.

Tema 9. IIporokon
MOCJIEOBATEIHLHOMN CBI3H
«rokoBas netis» CL
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TecroBble 3a1aHus K JJa0OpPaTOPHBIM padoTaM MO AMCHMILIMHE
«KomnbroTepHbie 1 HHPOPMALMOHHBbIEC TEXHOJIOTHH B OTPACIN»

TectoBble 3amanus K 1a0opaTOpHBIM paboTaM no aucuuiuinae «KommnbroTepHble
¥ UH(OPMAIIMOHHBIE TEXHOJIOTUU B OTPACIIM COAEPKAT BOMPOCH IOPOTOBOT0, 6230BOTO
U BBICOKOTO YpPOBHS. BOIPOCHI MOPOroOBOr0 ypOBHS HAIIPaBJICHBI Ha OIPEIEICHUE
HaJu4usl TEOPETHUYECKUMX 3HAHMM y CTYIAEHTa IO JAaHHOW IHCHUIUIMHE. Bompocsl
0a30BOTO  ypOBHS MO3BOJISIIOT ~ OMNPENETUTh yMEHHUS paccyuTaTh MapameTpbl
UHTEPPEHCHON MUKPOMPOLIECCOPHOW CUCTEMBI, YUTATh MPOrPAMMHBIA KOJ Ha S3bIKE
BBICOKOTO YPOBHS, peanu3yrommn aNrOpUTM paboThI uHTEpPecHOM
MUKPOIIPOLECCOPHOI CUCTEMBI. BOMPOCHI BBICOKOTO YPOBHS IHATHOCTUPYIOT BIAJCHUE
CTYJCHTOM HaBbIKM MOJICJIMPOBAaHUS B MPOrPAMMHOM CHUMYJATOpE pabOThI
UHTEp(DENCHON MUKpPONPOLECCOPHONW CHUCTEMBI; MPOrpPaMMUPOBAHMS, KOMIWISLUU U
OTJIaJIKU TIpOTrpaMM Jyisi UHTEPGEHCHOM MUKPOTIPOLIECCOPHON CUCTEMBbI, HAITMCAHHBIX Ha
A3bIKE BBICOKOTO YPOBHS; AaHAIM3a W YCTPAHCHUS CHUHTAKCUYECKHUX M JIOTUYECKHUX
OIIMOOK, BO3HHMKAIOIIMX B IMpolleccCe€ OTIaJAKU MporpamMM  MHTepderncHON
MHKPONPOLIECCOPHON CUCTEMBI, HAITMCAHHBIX HA A3bIKE BBICOKOT'O YPOBHSI.

TecToBBIE BONPOCHI K 3alIIUTE JIAGOPATOPHBIX PadoT:

1. IMPEKTUBBI UART u SPI
1. Kaxkoii nupextuBoit Ha si3bike Pascal-SCM st AVR-MUKPOKOHTPOJIIIEPOB
OMpeaeNsieTCs] CKOPOCTh YHUBEPCATBHOTO ACHHXPOHHOTO MPUEMHHUKA-TIEpeIaTYuKa
UART?
a) StackSize = $0032, iData; ©6) FrameSize = $0032, iData; B) SerPort = 9600 Stop1;
r) TxBuffer = $0032; ) BepHOTO OTBETa HET
2. Kaxoit nupextuBoii Ha s3bike Pascal-SCM st AVR-MUKPOKOHTPOJIIIEPOB
onpenensiercs oobeM Oydepa nmpuemuuka UART?
a) StackSize = $0032, iData; ©6) FrameSize = $0032, iData; B) SerPort = 9600 Stop1;
r) TxBuffer =8; 1) BepHoro orBeTa Hert
3. Kaxkoii nupextuBoit Ha si3bike Pascal-SCM ni1st AVR-MUKPOKOHTPOJIIIEPOB
OMpeIENseTCs] CKOPOCTh YHUBEPCATBHOTO ACHHXPOHHOTO MPUEMHHUKA-TIEpelaTYuKa
UART pasnoii 115200 60/ ¢ 1ByMst CTONIOBBIMU OUTaMK?
a) StackSize=115200,2iData; 6) SpeedSize=115200, 2iData;
B) SerPort=115200, Stop2; r) UARTPort=115200, Stop2; 1) BEpHOro OTBETa HET
4. Kakoit nupektruBoii Ha s3bike Pascal-SCM miiss AVR-MukpokoHTpoiepoB
OTIPEIEISAETCS CKOPOCTh YHUBEPCATHHOTO ACHHXPOHHOTO NMMPUEMHHUKA-TIEpeIaTInKa
UART pasnoii 14400 601 ¢ 1ByMsi CTONOBBIMU OUTaMu?
a) StackSize=14400, 2iData; 6) SpeedSize=14400, 2iData;
B) SerPort=14400, Stop2; r) UARTPort=14400, Stop2; m) BepHOTO OTBETA HET
S. Kakoii nupextuBoit Ha si3pike Pascal-SCM ans AVR-MUKpOKOHTpOIIIIEpOB
onpenensiercs oobeM Oydepa nmepemarunka UART?
a) StackSize = $0032, iData; 6) RxBuffer =8; B) SerPort = 9600 Stop1;
r) TxBuffer =8; 1) BepHoro orsera Het
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2. KOJIMYECTBO INIEPEJABAEMbBIX BUT UART

6. Paccuuraiite, ckonbko Out nepenaercs uepe3 UART, ecnu nepenano 27
cumBoJioB ASCII?
a) 216; 0) 27;8) 270; r) 297, 1) BEpHOT'O OTBETA HET

7. PaccumTaiite, ckosibko OuT nepenaerca yepe3 UART, ecnu nepenano 227
cumBoJioB ASCII?
a) 1816; 0)2043; B)2497; 1)2270; 1) BEpHOTO OTBETA HET

8. Paccuuraiite, ckonbko out nepepaercs uepe3 UART, eciu nepegano 159
cumMBoJtioB ASCII? [IpuBeaute pacuer.
a) 1749; 0) 1272;  B)1431; 1) 1590; 1) BEPHOTO OTBETA HET

Q. Paccuuraiite, ckonbko out nepegaercs uepe3 UART, eciu nepegano 374
cumMBoJioB ASCII? [IpuBeaute pacuer.
a) 3740; 0)3366; B)2992; 1)4114; 1) BEPHOTO OTBETA HET.

10. Paccuuraiite, ckonbko Out nepenaercs uepe3 UART, eciu nepenano 473

cuMBoJioB ASCII? [IpuBeaure pacuer.
a) 3784, 0) 4257, B)5203; 1)4730; 1) BEpHOTO OTBETA HET

3. PACUET BPEMEHMU IIEPEJAYU UART
11. Paccuuraitte Bpems nepenaun 45 CUMBOJIOB IPU CKOPOCTH MEPEAAYN
UART pasnoit 9600 6071 npu TakTOBOM yacToTe mpoieccopa f=1 Mri?
a) 213,00 c.;6) 0,05156 c.; B) 0,432 c; 1)0,4752; 1) BEepHOTO OTBETA HET;
12.Paccunraiite Bpems nepenauu 445 cumBoioB npu ckopoctu nepenaun UART
paBHoit 115200 Gox npu TakToBO# yacTtoTe mporeccopa f=10 Mrir?
a) 258,88 ¢.;0) 5,1264 c.; B) 0,4635 c; 1) 0,0425 c.; 1) BEpHOTO OTBETA HET;
13. PaccuuTaiite Bpems nepenauu 389 CMMBOJIOB IPU CKOPOCTHU MEpeaadun
UART pagnoii 19200 6o npu TakToBO# yacToTe mporeccopa =4 Mru?
a) 20,5392 c.; 0) 0,22286 c.; B) 0,02026 c; r) 1,8672 c.;
1) BEpHOT'O OTBETA HET;
14. Paccuuraitte Bpems nepenaun 648 CMMBOJIOB PU CKOPOCTHU MEpeaadn
UART pasHoii 57600 6011 npu TakTOBOM "yacToTe npoueccopa =8 Mru?
a) 0,12375 c.; 0) 4,6656 c.; B) 8,0808 c; r) 0,4241 c;
1) BEpHOT'O OTBETA HET;
15. PaccuuTaiiTe Bpems nepenaun 846 CMMBOJIOB IPU CKOPOCTH Mepeaadu
UART pasnoii 14400 6o npu TakTOBO# "acToTe mporeccopa f=1 Mru?
a) 12,1824 c.; 0) 134,0064 c.;  B) 0,64625 c; r) 0,05875 c.;
1) BEPHOTO OTBETA HET;

4. BBIYUCJIEHUE YITPABJIAIOHETI'O KOAA PETUCTPA UART

16. Kaxum o6pazom Ha si3bike Pascal-SCM pazpemuts npepsiBaHUE TI0
3aBepiieHuto npuema aaHHbix yepe3 UART qist AVR-MUKPOKOHTPOJIIEPOB MpHU -
OUTHBIX TAHHBIX?
a) UCR:=$88; 6) UCR:=%$90; B) UCR:=$48; r) UCR:=$38;
1) BEpHOT'O OTBETA HET
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17. Kakum 06pa3zom Ha s3bike Pascal-SCM paszpemuTs npepbiBaHue 110
3aBepieHuro nepenaun nanHbix yepe3 UART nnst AVR-MUKPOKOHTPOIUIEPOB, pEKUM —
MOJTHOAYIIJIEKCHUM,8 OUT TaHHBIX ?

a) UCR:=$88; 6) UCR:=$90; B) UCR:=$48; r) UCR:= $98;
1) BEPHOTO OTBETA HET

18.  Kaxum o6paszom Ha s3bike Pascal-SCM pazpemnTs nepegady 1aHHBIX B 9-
tuouTHOM popmare UART nnst AVR-mukpokoHTposiepoB, 0e3 npepbriBaHuM, 9-¢ OUTHI
yCThI?

a) UCR:=$1F; 6) UCR:=%90; B) UCR:=$1C; r)UCR:=$FC;
1) BEpHOT'O OTBETA HET

19. Ecnu ycranoBnens! [-Out paspeliieHus ri1o00aabHOTO IpephIBaHUS B
peructpe SREG u 6utr TXCIE B peructpe UCR, To onpenenuTe Koj B peTUCTpe
cratyca SREG, KOTOpBIil HHUITMUPYET MpephIBAHUE TPOrPAMMBI 110 3aBEPIICHUIO
npuema UART AVR-mukpokoHTpomiepos?

a) $80; 0) $70; B) $7F; r) $08;
1) BEPHOT'O OTBETA HET
20.  Kakum o6pa3om Ha si3bike Pascal-SCM paspemuts npepeIiBaHue 10

nyctomy peructpy AaHHbiXx UART mnst AVR-MHKPOKOHTPOJIIIEPOB, PEKUM —
MOJTHOAYTIIIEKCHUM,8 OUT TaHHBIX ?

a) UCR:=$38; 6) UCR:=$90; B)UCR:=$48; 1) UCR:=$98;

1) BEPHOTO OTBETA HET.

5. HASBHAYEHMUE BbBIBOJOB UART u SPI
21. Yepes kakue BBIBOJIbI OCYIIECTBIISIETCS CHHXPOHHBIN OOMEH JaHHBIMHU 10
untepdeiicy SPI?
a) RTS, CTS 06) MOSI, MISO B) TXD,RXD r1)TI,T2 1) BepHOro oTBE€Ta HET.
22. Yepes kakue BHIBOABI OCYIIECTBISETCS ACHHXPOHHBIA 0OMEH JaHHBIMU 110
MOCJIEI0BAaTEILHOMY MOPTY?
a) RTS, CTS 6) MOSI, MISO B) TXD,RXD 1) TI, T2 nx) BepHOro OTBETA HET.
23. Uepes KaKkoi BBIBOJI OCYIIECTBIISAETCS TAKTUPOBAHUE BEIOMOTO YCTPOUCTBA
Py CHHXPOHHOM OOMEHE JIaHHbIMU 10 uHTepdericy SPI1?
a) SS 6) MOSI  B)MISO r1)SCK 1) BEPHOT'O OTBETA HET.
24. Kakoii BBIBOJI SIBJISIETCS BXOJIOM BBIOOpa BEJIOMOTO YCTPOUCTBA MPHU
CUHXPOHHOM OOMeHe JaHHbIMH 110 HTepdeiicy SPI BeiBo1?
a) SS 6) MOSI  B)MISO r)SCK 1) BEPHOT'O OTBETA HET.
25. Uepes Kaxoil BEIBOJI OCYIIECTBIISIETCS TAKTUPOBAHUE BEOMOT0 YCTPOHCTBA
MIpU aCKHHXPOHHOM 0OMeHe nanHbpiMU 1o uHTepdeiicy UART?

a) SS 6) MOSI B)MISO r)SCK 1) BEPHOTO OTBETA HET.

6. BUJbI MHTEP®ENCOB

26. Kakoii uaTepdeiic 001a1aeT HaMBBICIIEH TOMEX0YCTOWUHNBOCTHIO IIPU OOMEHE
JTAHHBIMU?
a) RS232 6) RS485 B) CL (TokoBas netyiss) 1) RS423 1) BepHOTO OTBETA HET.

27. Kakoii uaTepdeiic o01anaeT Hauxyaiien moMexoyCTOMUnBOCThIO IPU OOMEHe
JTAHHBIMU?
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a) RS232 6) RS485 B) CL (TokoBas metnsi) 1) RS423 1) BepHOTO OTBETA HET.
28. Kakoit uarepgeiic pabotaer TOIbKO B MOJTYIYIJIEKCHOM peXUMe?
a) RS232 0) RS485 B)RS422 r1)RS423 1) BepHOro oTBETa HET.
29. Kakoit uatepgeiic Cnoiap3yeT B KauecTBe HHPOPMAIMOHHOTO CUTHAJIa
3HAYEHHE IIEKTPUUECKOTO TOKA?
a) RS232 0) RS485 B)CL r) RS423 1) BepHOTO OTBETA HET.
30. Kaxoii uaTepdeiic ucronp3yer B Ka4eCTBE MHPOPMAILIMIOHHOTO CUTHAJIA

3HaY€HHUE PA3HOCTH MOTCHIIMAIOB COSAMHUTEIBHBIX TIPOBOIOB?
a) RS232 06) RS485 B)CL r) RS423 1) BepHOrO OTBETA HET.

7. AHTEP®ENC 12C. TUPEKTUBBI

31. Kakas qupexTuBa uMnoptupyet unrepdeiic munsl 12C?

a) Import  12Cport;  6) Import 12CCLK; B) Import 12CDAT;
r) Import I12CSTAT, 1) BepHOTO OTBETa HET.

32. Kakas aupextuBa unrepdeiica mmnsl 12C onpenensier mopt noa uaTepdeiic
el 12C?

a) 12Cport = PortB; 0) 12CCLK= PortB,; B) I2CDAT= PortB;
r) I2CSTAT=PortB; 1) BepHOTO OTBETA HET.

33. Kakas aupextuBa unrepdeiica mmnsl 12C onpenensiet BeiBoa 'Clock’
3ape3epBUpOBaHHOrO noj muHy [2C napamienbHOro nopra, uepe3 KOTopyro
dbopMHpyeTCs TAKTOBBIN CUTHAJ MPHU Nepeaade JaHHBIX WM MPUHUMAETCS TaKTOBBIN
CUTHAJI TIPU TIpUEMe JTaHHBIX?

a) [2Cport=2; 6) 2CCLK=2; B)I2CDAT=2; r1)I2CSTAT=2;
1) BEPHOTO OTBETA HET.

34. Kakas nupextuBa untepdeiica mmnsl 12C onpenensier BeiBos 'Data’
3ape3epBUpOBaHHOro noj muny [2C napamienbHOro nopra, uepe3 KOTopyro
(dbopMupyeTCs MOTOK JaHHBIX MIPH Mepeiade Uil MPUHUMAIOTCS TaHHbIe?

a) [2Cport=3; 6) 2CCLK=3; B)I2CDAT=3; r1)I2CSTAT=3;
1) BEPHOT'O OTBETA HET.

8. IHTEP®EHC 12C. ®YHKIIUH.

35. Kakas ¢ynkuus unrepdeiica munsl 12C onpenensier, 4To BeJOMOe
YCTPOWCTBO CYIIECTBYET M OTBEYAET, ITPH 3TOM BO3BpaIllaeT UCTUHY (true), a B cirydyae
omuOKu (PyHKITUS BO3BpamaeT Joxhb (false)?

a) 2CCLK; 6) 12COUT; B) I2CINP; 1) I2CSTAT; 1) BepHOro OTBETAa HET.

36. Kakas ¢hynkuust uarepdeiica mmmusl 12C cuuThiBaeT, Mo KkpaiiHend Mepe, OJuH
0ailT BRIOpAaHHOTO BEIOMOT'O YCTPONCTBA, TIPH 3TOM €CJIH IMOMBITKA CYUTHIBAHUS HE
ynaunas (TimeOut), To B pe3ynbrare QyHKIUsS Bo3BpamaeT false, mHaue pe3yabTaTom
Oyner true.

a) [2CCLK; 6) I2COUT; B) [2CINP; 1) I2CSTAT; 1) BEpHOTO OTBETA HET.

37. Kakas ¢yukus uarepdeiica munasl 12C npou3BoauT 3anuck, 0 KpaHeH
Mepe, OAUH 0aliT BHIOPAHHOTO BEIOMOTO YCTPOMCTBA, MPU 3TOM €CJIM MOMBITKA 3aITUCH
He ynauHas (TimeOut) — HET MOATBEPKICHUS, TO B pe3yJibTate (GyHKIIUS BO3BpaIlacT

false, unaue pesynpratom OyaeT true.
a) [2CCLK; 6) I2COUT; B) [2CINP; 1) I2CSTAT; 1) BepHOTrO OTBETA HET.
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9. MACCHBBbBI

38. Kakoe ki1r04eBO€ CIIOBO MCTIONB3YETCS TSl OOBSBICHUS MaccuBa?
a) massiv; ©0)array;  B)Stream; 1) volume; ) BEepHOTO OTBETa HET.

39. B xakom amamna3oHe OyayT HOMEpa 3JIEMEHTOB (MHICKCHI) B 0OBSIBICHHOM
MACCUBE Week : arrayl[l..7] of integer;?
a) 1..7; 0) 0..6; B) 2..8; r)7.1; 1) BEPHOTO OTBETA HET.

40. YTo nmpowu3zoiiier, eciv Mpu 0ObsIBICHHOM MAacCUBE Week : array[l..7] of
integer; 3amMcaTbh KOMaHIY Week [8]=25;7
a) 3anuch yncna 25 B anemeHT Week[7];  ©) BbIXOJ 3a Ipeielibl MacCUBA; B) 3aMUCh
yucia 25 B anemeHT Week[6]; I') IEPENOJIHEHUE CTEKa,;
1) BEPHOTO OTBETA HET.

41. Ckonbko O0ailT OyAeT BBIACICHO B ONIEPATUBHON NMaMSITH MO]T 0ObSIBICHHBIN
MaccHB Week : array[l..7] of word;?
a)7, 0)14;B8)6; 1) 12; 1) BepHOro OTBETA HET.

10. APUODMETUYECKHUE OIIEPALIUN

42. Cnoxxute nBa uncia 11110000b 1 00001111b. Kakoii Oyaer pe3ynbrat?
a) 01h 6) 10h B) OFOh r) OFFh 1) BEPHOTO OTBETA HET.

43. C IOMOIIIBIO JIOTHYECKOTO CIIBHUTA BIIeBO YMHOXbTE urciio 00001111b Ha 2.
Kaxkoii Oyaet pe3ynbrat?
a) OEh 0) 10h B) OFh r) 1Eh 1) BEPHOT'O OTBETA HET.

44. C noMOIIIbIO JIOTHYECKOTO CIIBUTA BIpaBo paszaeaute yuciio 11110000b Ha 2.
Kaxkoii Oyaet pe3ynbrat?
a) 77h 0) 78h B) 7Fh r) 18h 1) BEpHOT'O OTBETA HET.

45. C moMOIIIbIO JIOTHYECKOTO CIIBUTA BIpaBo paszaenaute yuciio 11110000b Ha 4.
Kaxkotii 6yaet pe3ynbrar?
a) 33h 0) 3Ch B) 3Fh r) C3h 1) BEpHOT'O OTBETA HET.

46. Otaumure ot ynciaa 00001110b u 00001111b. Kakoit 6yner pe3ysbrar?
a) 01h u N=1 0) 10Ehm N=1  B) 00h u N=1 r) FFh u N=1
1) BEPHOTO OTBETA HET.

Kpurepun u mikana OICHMBAHUS IO OICHOYHOMY CpeACTBY «TecToBbIe 3amaHus K
J1a00pATOPHBIM paboTaM»

Hlkana OIICHUBAHUS Kputepuii onieHuBaHus
(uHTEpBaT 0AIIIOB)
5 TecThbl BBITOJIHEHBI HA BEICOKOM YPOBHE (IIPaBUIIbHBIE OTBETHI JaHBI
Ha 90-100% TtecToB)
4 TecThbl BBIIIOJIHEHBI HA CPEeIHEM YPOBHE (IIPABHIILHBIE OTBETHI JaHbI
Ha 75-89% TecTOB)
3 TecThbl BBINTOJIHEHBI HA HU3KOM YPOBHE (IIPaBUJIHHBIC OTBETHI IAHBI
Ha 50-74% TecToB)
2 TecThbl BBIIIOJIHEHBI HA HEYTOBICTBOPUTEILHOM YPOBHE
(mpaBUIIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50% TecToB)
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OueHouynble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Teoperuyeckue BONPoOCHI
1. Hpunuun padoter Mmoayns DCIIHI3Y B coctaBe AVR — MHKPOKOHTPOJUIEPOB.
[Ipouecc obpamenus k DCIII3Y.
2. JlexmapupoBaHue epeMeHHBIX CBsi3aHHbIX ¢ suerikamu DCIII3Y. Bpems u

npotokon 3anucu/yrenus DCIII3Y.

3. O6mue cBenenus 06 ALII (ycinoBHble 0003HAUEHUS, CTPYKTYPHBIE CXEMBI) B
coctaBe AVR -MUKPOKOHTPOJUIEPOB; pa3psAHOCTh, BpeMsl MpeoOpa3oBaHus,
MOTPeIHOCTh npeodpazoBanus ALIIL.

4. MynbsrumniekcupoBanue kananoB ALIIL; peructpsl craryca, yrpaBieHus: u
nanHbix AL, npepeiBanme no 3aBepmennu ALILLL

5. IlocnenoBarensHbiil uHTEpdeiic SPI. O6mme cBeeHns o Mocae0BaTeIbHbIX
uHTepdeiicax; IPUHLIKIN PadOThI MOCIEA0BATENBHOIO MepU(EPUIHOrO
untepdeiica SPI; apxurexkrypa unrepdeiica SPI.

6. IlocnemoBarenwHbiii unTepdeiic SPI. Peructpel craryca, yrpaBieHus: U JaHHBIX
SPI; npepsiBanue mo SPI.

7. YHuepcanbpHbIi ocaeaoBatenbubii mpuemonepeaatank UART. [Mpunnun
pabOThl YHUBEPCATLHOTO aCUHXpOHHOTr0 npuemorniepeaarunka UART;
apxutektypa unrepgeiica UART.

8. YuuBepcanpHbIif ocnegoarenbHbid mpuemonepenatank UART. Peructpot
cratyca, ynpasieHus: u qanubix UART; npepsiBanue no UART.

9. Cranmapt nocienoBaTenbHOTO HHTEp(Peiica RS232.

10. Crannmapt nocnenoBarenbHoro narepdeiica RS422.

11. Crannapt nocneaoBarenbHoro nurepderica RS423.

12. CrannmapT nocaeaoBarenbHoro narepderica RS485.

13. TlocnemoBatenpHas mmHa 12C. O6mue ceaeHus o6 natepdeiice crssu 12C;
OpUHIMI paboThl (IpOTOKO) uHTEpdeiica cszu 12C;

14. TTocnenoBarensHas mmHa [2C. IToctpoenue untepderica csizu 12C;
opranu3zainus padotsl [2C Ha Pascal-SCM. Benomsie ycrpoiictsa 12C.

15. Crannmapt nocnenoBarensHoro uarepderica CL (TokoBas meTs).

16.lupextuBbl BeICOKOYpoBHEBOTO si3bika PASCAL-SCM my1st pa6otst ¢ LI/,

17.®yukuuu BeicokoypoBHEBOTO si3bika PASCAL-SCM nnst padotsi ¢ L.

18.Ucropust pa3BUTUSI U COBPEMEHHOE COCTOSIHIE KOMIBIOTEPHON TEXHUKH

19.TexHuueckue cpeicTBa KOMIBIOTEPHBIX CUCTEM: IIPOLIECCOP; OllepaTUBHAS
MaMsTh; YCTPOMCTBA XpaHEHUS TAHHBIX.
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IIpakTnyeckue 3a1aHus

Ykaxxkure OJ0K KOMaHJ, KOTOPBIC 3aIOJIHSIIOT CPOKY B MPOTPAMMHOM KOJI€ CHMBOJIAMU,
KOTOpBIE [IEpPEatoTCs Yepe3 YHUBEPCaIbHbIM aCUHXPOHHBIN npuemonepenardyuk UART?
begin
Enablelnts;
Write (SerOut, 'Hello");
loop
for 1:=0 to 255 do
Write (SerOut, IntToStr(i));
endfor;
for 1:=0 to 16 do
C[I]:= SerlInp;
endfor;
LCDclr;
LCDxy(0,0);
Write (LCDOut, C);
Write(SerOut, 'Hello");
endloop;
end.
B moanporpamme 3ammcu maccuBa Bo BHewmHioo OCIIII3Y ykaxute, rae ocyuiecTBisercs

ycTaHOBKa BHyTpeHHero aapeca JCIIII3Y:
Procedure PP_SEND;
Begin
repeat until SEND=true;
for p_index:=0 to 15 do
bool:= 12Cout(adrss_I12C, 2*p_index+32*p_Bank, mass_o[p_index]);
mdelay (80);
endfor;
LCDclr;
LCDxy(1,0);
write(LCDout, 'DATA IS SEND!);
LCDxy(5,1);
write(LCDout, 'Bank="+bytetostr(p_Bank));
end;
Homummre OJIOK KOMaHI, KOTOpble OyAyT 3aloJIHATh  CIEAYIOUIYI0  CTPOKY
KUJKOKPUCTANINYECKOTO WHIUKATOpa B MPOTPAMMHOM KOAE CHMBOJAMH, KOTOpbIe OYAyT
IIPUHUMATBCS CIIEAYIOUIMMU Iocie 3anonHeHus nepBoil cpoku XKW depe3 yHuBepcanbHBIN

aCUHXPOHHBIN mpuemonepenatruuk UART?
begin
Enablelnts;
Write (SerOut, 'Hello");
loop
for 1:=0 to 255 do
Write (SerOut, IntToStr(i));
endfor;
for 1:=0 to 16 do
C[1]:= Serlnp;
endfor;
LCDclr;
LCDxy(0,0);
Write (LCDOut, C);
Write(SerOut, 'Hello");
endloop;
end.
. B monmmporpamme BbiOopa BHemHei DCIIII3Y ykaxwure, rae ykaseiBaercs, kakas OCIIII3Y

BBIOMpAETCS:

Procedure PP_SELECT;

Begin

repeat until SELECT=true;

if adrss_I2C=$51 Then adrss_12C:=$52; llanpec ycrpoiictsa s 12C =$52

27



else adrss_12C:=$51; //anpec yctpoiictsa st [2C =$51
endif;

dd:=dd+1;

for p_index:=0to 15 do

mass_o[p_index]:=dd+word(p_index);

endfor;
end;

o. JonumuTe 00K KOMaH[, KOTOpbIe OyAyT BOCIPOU3BOIUTH ,,0XO”, TO €CTh MPUHSATHINA €
I1K cumBoOa nomkeH MrHOBeHHO BepHyThes K IIK ams cumBosioB, KoTopble OyayT NpUHUMATHCS
1t nepBoit cpoku KK uepes3 ynuBepcanbHblil acuHXpoHHbIN npueMonepenaryuk UART?
begin

Enableints;

Write (SerOut, 'Hello");
loop

for 1:=0 to 255 do

Write (SerOut, IntToStr(i));

endfor;

for 1:=0 to 16 do

C[I]:= Serlnp;

endfor;

LCDclr,;

LCDxy(0,0);

Write (LCDOut, C);

Write(SerOut, 'Hello’);
endloop;
end.

6. JonumunTe 670K KOMaH]l, KOTOpbIE pa3pelaT MpepblBaHUe MO MYCTOMY PErucTpy JaHHBIX
YHUBEPCAJIBLHOTO aCUHXPOHHOTO NpueMHuka-nepenaturka UART? B noanporpamme o06paboTku
npepbiBaHuil (HazBanue noanporpammbl UDRE) 3arpy3uts m1000# CMMBOJ B PETHCTpP JaHHBIX.
begin

Enableints;

Write (SerOut, 'Hello");
loop

for 1:=0 to 255 do

Write (SerOut, IntToStr(i));

endfor;

for 1:=0to 16 do

C[I]:= Serlnp;

endfor;

LCDclr;

LCDxy(0,0);

Write (LCDOut, C);

Write(SerOut, 'Hello");
endloop;
end.
Paccuuraiite konuuectBo 6ankoB nqaHHbIX 111 DCIITI3Y oO0bemom 256 GaiiT npu neKIapupoBaHUN

7. 3amUCBIBAEMBbIX JAHHBIX CIEAYIOIIEH CTPOKOIL:

mass_o : array[0..15] of word;

8. JonumuTe 610K KOMaH[l, KOTOPBIE pa3peliaTr MpephiBaHue Mo MyCTOMY PErHCTPY JaHHBIX
YHUBEPCAIBHOTO aCHHXpOHHOTO npueMmHuKa-nepeaarunka UART? B moanporpamme o6paboTku
npepbiBaHuil (HazBanue noanporpammbl UDRE) 3arpy3uTs m1000i CHMBOJ B PETHCTpP JTaHHBIX.
begin

Enablelnts;
Write (SerOut, 'Hello");
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10.

11.

12.

13.

loop

for 1:=0 to 255 do

Write (SerOut, IntToStr(i));

endfor;

for 1:=0 to 16 do

C[I]:= SerInp;

endfor;

LCDclr,;

LCDxy(0,0);

Write (LCDOut, C);

Write(SerOut, 'Hello’);
endloop;
end.
Paccuuraiite konuuectBo 6ankoB qaHHbIX 411 DCIIII3Y oO0bemom 256 GaiiT npu aeKIapupoBaHUN
3aIMCBhIBAEMBIX JAHHBIX CJICAYIOIIECH CTPOKOM:
mass_o : array[0..15] of float;

JonumunTe 6J10K KOMaH[, KOTOPbIE MO3BOJIAT IPEPhIBAHUE 10 3aBEPIICHUIO TPHEMa JaHHbBIX
YHUBEPCAJIbHOTO aCUHXPOHHOIO npueMHuka-nepenarunka UART? B noanporpamme o6paboTku
npepbiBaHui (HazBaHue noanporpaMMbel RXRDY) 3arpy3uts 11000 CHMBOJ B PETUCTP IaHHBIX.
begin

Enableints;
Write (SerOut, 'Hello");
loop
for 1:=0 to 255 do
Write (SerOut, IntToStr(i));
endfor;
for 1:=0 to 16 do
C[I]:= Serlnp;
endfor;
LCDclr;
LCDxy(0,0);
Write (LCDOut, C);
Write(SerOut, 'Hello");
endloop;
end.
Paccuuraiite konuuectBo 6ankoB qaHHbIX 111 DCIITI3Y oO0bemom 256 GaiiT npu neKIapupoBaHUN
3aMHMChIBAEMBIX JIAaHHBIX CIEIYIOIIEN CTPOKOI:
mass_o : array[0..15] of char;
PaccuuTaiite Bpemst nepenaun 45 cumBosioB npu ckopoct nepeaaurt UART pasnoit 9600 6o ipu
TaKTOBOM yacToTe mporeccopa =1 Mru?
B noanporpamme urenns maccusa Bo BHelH00 JCIIII3Y ykaxure, Kyaa ocyiiecTBiaseTcs

CUMTHIBAHHUE MIPUHUMAEMON HHPOPMAIIUH:
Procedure PP_ACCEPT;
Begin
repeat until ACCEPT=true;
for p_index:=0 to 15 do
bool:= 12Cout(adrss_I2C, 2*p_index+32*p_Bank);
bool:= 12Cinp(adrss_I2C, mass_i[p_index ]);
repeat until bool=true;
endfor;
LCDclr;
LCDxy(0,0);
for p_index:=0to 7 do
write(LCDout, inttostr(mass_i[p_index])+'");
endfor;
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14.

15.

16.

17.

18.

19.

20.

LCDxy(0,1);

for p_index:=8 to 15 do

write(LCDout, inttostr(mass_i[p_index])+'");

endfor;
end;
Paccuunraiite Bpems nepenauun 445 cumBosioB ipu ckopocTH nepenaun UART pasnoit 115200 601
P TaKTOBOM yacToTre mporeccopa =10 Mru?
[Ipu BemMosHeHnn nanHoro Osoka IIIJ Bpamaercs MPOTHB YacOBOW CTPEJIKHM C TOCTOSHHON
CKOPOCTBIO, TIOKA yIepP)KUBACTCS KHOMKA. PaccunraiiTe CKOIbKO mIaroB OyaeT caenaHo 3a 1 cek.

If button6=false then
StepperOn;
repeat
StepOneCCW;
mDelay(40);
until button6=true;
endif;

Paccuunraiite Bpems nepenaun 389 cumBosos npu ckopoctu nepenadn UART pasnoii 19200 6ox
IIpU TAaKTOBOM "acToTe mpoueccopa =4 Mri?

[Ipu Beimonnenuu nanHoro Oioka IIIJ] BpamiaeTcss mo 4YacoBOMl CTpeNKe C YCKOPEHHEM U
3aMeIEHUEM, TIOKa YJEp>KUBAETCsl KHOIIKA IPOMCXOUT IJIABHOE YBEIMUYEHUE YaCTOThI, HE OoJiee
MaKCHUMAaJIbHOM, a MPH OTITYCKAaHUU MIPOUCXONT IJIABHOE YMEHBIICHHE YaCTOTHI JJO MUHUMAaJIbHOM.
3a kakoe BpeMs OyAeT JOCTUTHYTa MaKCHMallbHash 4YacToTa TMPHU BBIMOJHEHUHW KOMAaHJbI
StepRampCW:

If button3=false then

StepStartFreq:= 100; (* 100Hz *)
StepEndFreq:= 1000; (* 1000Hz *)
StepAccValue:= 2000; (* 2000Hz/sec *)
StepRampCW,;

repeat until button3=true;

StepRampStop;

repeat until StepMode = StepStop;
StepperOff;

StepperOn;

PortC:=0;

endif;

Paccuunraiite Bpems nepemgaun 648 cumBosioB nipu ckopoctu nepenayn UART paBuoit 57600 607
IIPU TaKTOBOM yacToTe nporeccopa f=8 Mru?

Paccuunraiite Bpems nepenaun 846 cumBosioB nipu ckopoctu nepeaaun UART pasuoii 14400 Gox
IIPU TaKTOBOI yactore mporeccopa f=1 Mru

Paccuuraiite konuuectBo 6ankoB qaHHbIX A1 DCIIII3Y oO6bemom 256 GaiiT npu neKIapupoBaHUN
3aMMChIBAEMBIX JIaHHBIX CIEIYIOIIEN CTPOKOI:

mass_o : array[0..15] of integer;

Kputepun u mikana olileHUBaHUS 1O OLIEHOYHOMY CPEACTBY MPOMEKYTOUHBIA KOHTPOJIb
(«aK3amen»)

IITkana oneHUBaHUS Kpurepuii onienHnBanus
(nHTEpBAN OAIIIOB)

oTIINYHO (5) CryaeHT riy0oKO W B TOJIHOM 00BEME BafeeT MPOTPAMMHBIM
MarepuajioM. ['paMOTHO, HCYEPNBIBAIOIIE U JIOTUYHO €ro
W3JIaraeT B YCTHOW wiM muchbMeHHOM dopme. [Ipu 3TomM 3Haer

30



PEKOMEHIOBAaHHYIO JIMTEPATYPY, MPOSABIISAECT TBOPUECKUM IMOAXOL
B OTBETAaX Ha BOIPOCHI M MPABUIBHO OOOCHOBBIBAET NPHUHSITHIE
peuieHus, XOpoLIO BJIAaJAEeT YMEHUAMM M HAaBBIKAMU IIPU
BBIIIOJIHCHUH IPAKTUYECKUX 3a1a4.

xoporo (4)

CryneHT 3HaeT MpOrpaMMHBIM MaTepHual, IPaMOTHO U IO CYTH
M3JaraeT e€ro B YCTHOM WM NHChbMEHHOH (opme, mormyckas
HE3HAYUTENIbHBIE HETOYHOCTH B YTBEPXKIEHHUSIX, TPAKTOBKaXx,
OIIPEETICHUSX U KaTeropusaX WIM HE3HAUYUTEIbHOE KOJIMYECTBO
omnbok. Ilpm 3TOM BiazgeeTr HEOOXOAWMBIMH YMEHUSIMH H
HaBBIKAMH [P BBITIOJIHEHUHU NMPAKTUYECKUX 33/1a4.

YIOBJIETBOPUTENIBHO (3)

CTyzeHT 3HaeT TOJIbKO OCHOBHOM IIPOrpaMMHBIN MaTepual,
JOTTyCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITUPOBKH,
HETOCJIEeI0BATENIbHOCTh B OTBETAaX, U3JIara€MbIX B YCTHOM WM
nucbMeHHOM popme. ITpu 3TOM HEOCTaTOYHO BIIaICET
YMEHUSIMUA U HaBBIKAMU TIPH BBIMOJIHEHUHU TPAKTUYECKUX 3a]1a4.
Jonyckaet 1o 30% ommOOK B M3J1araéMbIX OTBETaX.

HEYJIOBJIETBOPUTEIBHO (2)

CryaeHT He 3HaeT 3HAYMTEIBHOM YacTH MPOTrpaMMHOTO
Matepuana. [Ipu 3ToM AomyckaeT MPUHIMIHAIBHBIE OMIUOKU B
JI0KA3aTeNIbCTBAX, B TPAKTOBKE MOHATUN U KATETOPH, IPOSIBISET
HU3KYIO KYJIBTYPY 3HaHHM, HE BJIaJICET OCHOBHBIMU YMEHUSMH U
HaBBIKAMHU TIPU BBIMOJHEHUU NpakTU4YecKux 3amad. CTyaeHT
OTKAa3bIBAETCS] OT OTBETOB HA JONOJHUTEIBHBIEC BOIIPOCHI
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JIucT u3MeHeHU U JONMOJTHEHUH

/a

Bunsl nononHennii u
H3MEHEHUH

JlaTa 1 HOMep IIPOTOKOIa
3acefanus Kapeapsl
(xadenp), Ha KOTOPOM OBLTH
paccMOTpeHbI U 0J100PEHBI
U3MCHCHHUA U JOIIOJIHCHUA

IToamuce
(c pactupoBKoOit)
3aBeIyIONIEeTo Kadeapoid
(3aBenyronux Kadempamn)
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