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CTpyKTypa u coiepKaHue THCHUIIHHBI
1. Ieau u 3a1a4n TUCHUIIMHBI, €€ MECTO B Y4eOHOM Ipolecce
[lenp wm3ydyeHHs] DUCHUIUIMHBI — C(OPMHPOBATH Yy CTYACHTOB 3HAHUS O
COBPEMEHHBIX KOMITBIOTEPHBIX, CETEBBIX U MHPOPMAITMOHHBIX TEXHOJIOTHUAX, 00 OCHOBaX
MCIIOJIb30BaHusl HanboJiee paclpOCTPAHEHHBIX CUCTEM JJII MAaTeMAaTUYECKUX PacueToB,
a TaKkkKe JaTh 3HAHUSA O TEXHOJOTHMSIX M CEepBUCAX JIOKAJbHBIX W TJIOOATBHBIX
KOMIIBIOTEPHBIX CETEH.
3amaun:
- U3Yy4YCHHE OCHOBOINOJATralOUIMX NPHUHIMIIOB OPraHU3AlMA COBPEMEHHBIX
KOMIIBIOTEPHBIX, CETEBBIX NHPOPMALMOHHBIX TEXHOJIOTH;
- U3y4eHUe 00JIacTel NPUMEHEHUS COBPEMEHHBIX KOMIIBIOTEPHBIX, CETEBBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH.

2. Mecto nucuuminnsl B ctpykrype OIIOII BO

Hucuunnuna «KomnvlomepHvie U uHGOpMAayuoHHble MEXHOA02UU 8 OMPACIU»
OTHOCHUTCS BXOJUT B 003aTENbHYIO YacTh yueOHOTrO0 miana. Heo0XxoauMbIMu yCIOBHSIMU
JUISL OCBOCHMS JHUCLUMIUIMHBL SIBILIIOTCS: 3HAHUS CXEM IOAKIIOYEHHS YCTPOMCTB IO
HauOosee  pacmpocTpaHEHHbIM  uUHTepdeiicam; BUJIOB HW  KiaccudUKalUU
NOCJIE0BATEIbHBIX UHTEP(PEICOB; ANEKTPUUECKUE XapAKTEPUCTUKHU TIOCIIET0BATEIbHbIX
UHTEP(PENcoB, yMEHUS COCTABUTH CXEMY UHTEPPEHCHON MUKPOIIPOLIECCOPHON CUCTEMBI;
COCTaBUTh AJITOPUTM PaOOTHI HHTEP(PENCHON MUKPOIPOLIECCOPHON CUCTEMBI; HAITUCATh
IPOrpaMMHBIM KO/ Ha SI3bIKE BBICOKOI'O YPOBHS, PEAIM3YIOLIUN alroOputM padoThl
UHTEp(PENCHON ~ MHMKPONPOLECCOPHOW  CUCTEMBbI, HABBIKM  MOJECIMPOBAHUS B
IPOrPaMMHOM CHUMYJIATOpPE PabOThl MHTEPHEHCHOW MHUKPOIIPOLIECCOPHOM CHCTEMBI,
MpPOrpaMMUPOBAaHMs, KOMIOWIALMM W OTIaJAKM MOporpaMMm Juisi MHTepdencHON
MHKPONPOLIECCOPHON CUCTEMBI, HATMCAHHBIX Ha SI3bIKE BBICOKOTO YPOBHSI; aHAIM3a U
YCTPAHEHHS] CHUHTAKCUYECKHMX U JIOTHYECKUX OIIMOOK, BO3ZHUKAIOUIMX B MPOLECCE
OTJIAJIKU TIporpaMM HHTEPGENCHOM MHUKPOIPOIIECCOPHOM CUCTEMBI, HAMMCAHHBIX Ha
A3bIKE BBICOKOT'O YPOBHSI.

HaBbIKAMH TPOLIMBKM MPOTPAMMHOTO KOJa B PEAJIbHBII MUKPOKOHTPOJUIED
(BCTPOEHHYI0 TaMAThb  MHKpPOIIPOILIECCOpPa) C  HKCIOJb30BAHUEM  BCTPOEHHOTO
nporpammaropa.. ConepKaHue€ IUCUUIUIMHBL SBISETCA JIOTMYECKUM MPOAOIKEHUEM
coJiep)KaHusl AMCUUIUIMH OakanaBpuara: «/HpopManmoHHbIE TEXHOJOTUU B OTpacin»,
«MaremaTuuecKkue 3aiadd 3JIEKTPOIHEPreTUKM» W Marucrparypel: «Meroponorus u
METOJIbl HAy4YHBIX HCCJIENOBAaHUN (B OTpaciu)» M CIYXXUT OCHOBOM I OCBOEHUS
OUCHMIUIUH «ABTOMAaTU3UPOBAHHBIE CHUCTEMbl YIPABICHUS JJIEKTPOCHAOKEHUEM),
«MopnennpoBanue U NPOrHO3UPOBAHUE HIICKTPUUECKUX HATPY30K».

Hucuunnuna «KomnpioTepHble U MH(GOPMAIIMOHHBIE TEXHOJOTUU B OTPACITH»
ABJISIETCST HEOOXOIMMOM JUIsi OCBOEHUA MNpOo(deCCHOHANBHBIX KOMIIETEHUUNA 10
HarpaBjaeHuto noarotoBku 13.04.02 DnekTposHepreTuka u 3JeKTPOTEXHUKA, a TAKKe,
CaMOCTOSATENIbHOTO  HAalMCaHUsi  BBIMYCKHOW  KBaIM(PHUKAUMOHHOM  pabOThl  —
MAarucTepCKOu AUCCEePTALUU.



3. TpeOGoBaHus K pe3yibTaTaM OCBOECHUSI COIEPKAHUA TUCHUILINHBI

HaAaNMMCHOBAHUC
KOMIICTCHI UM

Koo n

Nuaukatopel 1OCTHXKEHUH KOMIETEHIIMT
(o peanu3zyemoil TUCUUIUIAHE)

[Tepeuens mIaHUPyEMBbIX
pe3yJIbTaTOB

YK-2 CniocobeH ynpaBisiTh
MPOCKTOM Ha BCEX JTamax ero
JKU3HEHHOTO IHKJIA

VK-2.1. 3HaTh: 3Tansl )KU3HEHHOTO ITUKJIA TIPOCKTA;
3Tamnbl pa3paboTKH U pean3aliiy IPOeKTa; METOIbI
pa3paboOTKH U YIPaBJICHUS IPOEKTaAMHU;

YK-2.2. Y™meTs: pa3pabaTeiBaTh MPOEKT C YIETOM
aHaln3a aJbTePHATHBHBIX BAPHAHTOB €TO0
peanu3annm, OnpeleisATh LeNeBbIe ATAIIbI,
OCHOBHBIC HaIIpaBJICHHUS padOT; OOBICHUTH IEITN U
chopMyIUpOBaTh 3a7a4H, CBSI3aHHBIC C
MOJTrOTOBKOW U pean3anueil MpoeKTa; ynpaBisiTh
MPOEKTOM Ha BCEX dTarax ero >KU3HEeHHOTO UKJIIa;
VYK-2.3. BnageTs: MeTomUKaMu pa3pabOTKH U
yIpaBlieHHUs IPOSKTOM; METOAaMH OI[EHKH TOTpe0-
HOCTH B pecypcax B 3QEeKTUBHOCTH MTPOCKTA.

3HATh: CXEMbI IOJIKJIFOUCHUS
YCTPOICTB M0 Hanboee
pacnpocTpaHéHHBIM HHTEp(dericam;

YMeETb: COCTaBUTh CXEMY
uHTEepPericHON
MHKPOIIPOLIECCOPHOI CHCTEMBI;

BJIaJIeTh: HABBIKAMU
MOJICIIUPOBAHHUS B POTPAMMHOM
cuMymnsTope paboTsl mHTEpGEHcHON
MUKPOIIPOLIECCOPHOU CUCTEMBI,

YK-4 CriocobeH MpuMeHsITh COBPEMEHHBIE
KOMMYHHUKATHBHbBIC TEXHOJIOTHH, B TOM YHCJIC Ha

MHOCTpaHHOM(BIX ) sI3bIKe(ax), AJs
aKaJeMUIeCKOro U MPo(heCcCHOHATBLHOTO

B3aUMOJIEVCTBUS

VK-4.1. 3HatTh: npaBuiia ¥ 3aKOHOMEPHOCTH
JIMYHOW U JI€JI0OBOW YCTHOW M MUCbMEHHOU
KOMMYHUKAIUU; COBPEMEHHBIC
KOMMYHHUKATHBHbIE TEXHOJIOTUU HA PYCCKOM U
WHOCTPAHHOM SI3bIKaX; CYIIECTBYIOIINE
npodeccuoHanbHbIe COO0IIeCTBa AJs
MpOoECCUOHAIBHOTO B3aUMOJICHCTBUS;
VK-4.2. YMeTh: NpUMEHSTh Ha MPAKTUKE
KOMMYHUKATHUBHBIE TEXHOJIOTHUHU, METOJIBI 1
CIIOCOOBI JIEJT0BOro OOIIEHUS I
aKaJeMUIECKOro U PO(HEeCCHOHATBLHOTO
B3aMMO/ICICTBUS;

VK-4.3. Bnangers: METOOUKONH
MEXIMYHOCTHOTO JIEJIOBOTO OOIICHUS Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX, C
MpPUMEHEHHEM TPO(HEeCCUOHATBHBIX SI3IKOBBIX
dbopm, CpeACTB U COBPEMEHHBIX
KOMMYHHUKATHBHBIX TEXHOJIOTHH.

3HATH: BUJBI U KIACCUDHUKAIINIO
M0CJIe10BaTeNbHBIX HHTEP(EHCOB;

YMeTh: COCTaBHUTh AIITOPUTM pabOTHI
uHTEepPericHON
MHUKPOTIPOLIECCOPHOH CHCTEMBI;

BJIA/IeTh: HABBIKAMHU
MPOTPaMMHUPOBAHHUS, KOMIHJISIIUN 1
OTJaJIKU IPOTPaMM IS
nHTepdhericHoOn
MHUKPOTIPOILIECCOPHOM CHCTEMBI,
HAIHMCAHHBIX Ha S3bIKE BHICOKOT'O
YPOBHS;

CrniocoOeH GpopMyTHpOBaTh HETH U

OIIK-1

3a/1a4d UCCJIEI0BAHMS, BBISIBISITH TPUOPUTETHI
pelIeHus 3a/1a4, BEIOUpaTh KPUTEPUH OIEHKU

OIIK-1.1. 3HaTh: TEOpETHUECKUE U
METOI0JIOTUYECKUE OCHOBBI UCCIIEIOBAHUS
npo0Jem;

OIIK-1.2. YMeTh: popMHUPOBATH IETH U 3a7a4U
MCCIJIEIOBAHMSI; ONIPENEATh
MIOCJIEI0BATEIBHOCTD PEIIEHUS 3aaY;
OIIK-1.3. Bnagets: HaBbIKaMH (OPMUPOBAHUS
KPUTEPUEB NIPUHATHSI PELICHHUS.

3HATH: DJICKTPHUYECCKHE
XapaKTePUCTUKH MOCIIeI0BATEIbHBIX
UHTEpEIiCcoB;

YMeThb: HalKCaTh IPOrPaMMHBIN KOJI
Ha S13bIKE BBICOKOT'O YPOBHS,
peaNnn3yoIMi aJroOpuT™ padboThI
uHTEpPErcHON
MHUKPOTPOIIECCOPHOM CHCTEMBI;

BJaJeTh: HAaBbIKAMHM aHaln3a |
YCTpaHEHHs]  CHHTAKCUYECKUX U
JJOTMYECKHUX OIlII/I6OK, BO3HHUKAKOIINX
B TMpolecce OTIAAKU MporpamMm
nHTep(HEerCHON MUKPOITPOIIECCOPHOM

CHCTEMBbI, HAIlMCaHHBIX Ha S3bIKE
BBICOKOT'O YPOBHS;
HaBBIKAMM  IIPOLIMBKM  IIPOrpam-

MHOI'O KOZa B peaﬂBHLIﬁ MHMKPO-
KOHTpOJUIep (BCTPOCHHYIO TIaMSTh
MHUKpPOIPOLIECCOpPa) € HCHOJIb30Ba-
HUEM BCTPOCHHOTO MPOrpaMMaTopa.




4. CTpyKTypa M cofepKaHue TN CHUILTHHbI
4.1. O6bem yueOHOM JUCHHMILUIMHBI U BUAbl Y4e0HOI padoThl

O0bem yacoB (3a4. ef1.)
. Ounas Ouno- 3aouHas
Bun yyeOHoi padoTsl
¢opma 3a04Hast ¢opma
(popma
O6mas yue0OHasi Harpy3ka (Bcero) 108 108 108
(33au. ex) | (3 3au.en) (3 3a4. ex)
Oo0s13aTesIbHAsT KOHTAKTHAas padoTa (Bcero) 56 14
B TOM 4HCJIE:
Jlexumu 28 6
CeMHuHapCKUe 3aHATHUS - -
[IpakTHueckue 3aHATUS 14 4
JlabGopaTopHbie pabOTHI 14 4
KypcoBas pabota (KypcoBoii MpoeKT) - -
Hpyrue (hopmbl u METOJIbI Opra"u3anuu - -
obpazoBareipHOr0 mporiecca (pacuemmno-epaguueckue
pabompl, AHIUBUIYATbHbIC 3aIaHUS U M.1.)
CamocTosiTeIbHasi padoTa CTyAeHTa (BCero) 52 94
dopma arrecranyn 9K3aMeH 9K3aMEH 9K3aMeH

4.2. ConepskaHue pa3jiesioB TUCHUTLTHHBI

Tema 1. Moayas ICIII3Y B cocraBe AVR — MHKPOKOHTPOJLIECPOB.
Oopamenue k ICIII3Y

[Tpunun padoter Mmoxynst DCIII3Y B cocraBe AVR — MHKpPOKOHTPOJIIIEPOB.
[Ipouiecc obpamenuss xk OCIII3Y. JleknapupoBaHue NEPEMEHHBIX CBSI3aHHBIX C
suerikamu JCIIT3Y. Bpems u npotokon 3anucu/uarenus DCIITI3Y.

Tema 2. PaciiupeHHbIe BO3MOKHOCTH aHAJIOTO-UM(PoBOro npeodpasoBareis
U aHAJIOT0BOr0 KoMnapartopa B coctaBe AVR -MUKPOKOHTPOJ11epOB

O6mmue cBenenus o0 ALl (ycinoBHbie 0003HAUEHUS, CTPYKTYPHBIE CXEMbI) B
coctaBe AVR  -MUKpPOKOHTpPOJIEPOB;  Ppa3psIHOCTh, BpeMs MpeoOpa3oBaHus,
norpemHocTh npeodpazosanus ALIT; mynerumiekcupoBanue kananos ALII; peructpor
crartyca, yrnpasienus U nanabix ALIL; npepeiBanne no 3asepmennn ALIL; apxutekTypa
AHAJIOTOBOTO KOMIIAPATOpa, PETUCTP AaHAJIOTOBOIO KOMIIApAaToOpa; IpEpPhIBaHUE 10
aHaJOrOBOMY KoMmmapaTtopy. B3aumoselicTeue ¢ TaiMepaMu/CY4ETINKaAMHU.

Tema 3. [locienoBartenbHblii nepudepuiinbiii narepdeiic SP1 B coctaBe AVR-
MHKPOKOHTPOJLJIEPOB

OOmme cBeneHUs O TMOCIEAOBATENbHBIX UHTEpdelicax; TPUHIMI PadOThI
nocyenoBareapHoro nepudepuitnoro unrepdeiica SPI; apxurekrypa unrepdeiica SPI;
PETHCTPHI cTaTyca, yrpapieHus u JaHHbeix SPI; npepsiBanue mo SPI.



Tema 4. YHuBepcajbHblii acMHXpPOHHBIIN mnpuemonepenatunk UART B
coctaBe AVR-MHUKPOKOHTPOJLJIEPOB

[TpuHumn paboThl YHUBEPCAIBHOTO acHHXpPOHHOTO TpueMorniepenatunka UART;
apxutektypa untepdeiica UART; peructpsl craryca, ynpasneHus u gaHHeix UART;
npepsiBanue mo UART.

Tema 5. UnTepdeiic cszu 12C. IIporokoa I12C. Opranusanust padorsl 12C Ha
Pascal-SCM. Benombie ycrpoiictBa 12C

Oobmue cBenenusi 06 umuTepdeiice cpsazu 12C; mpunumn paboThl (MPOTOKOIN)
untepdeiica cps3u 12C; moctpoenue unrepdeiica csizu [2C; oprannzanus padotsl [12C
Ha Pascal-SCM. Benomeie yctpoiictBa [2C B crucTemax 37€KTPOCHA0KEHUS.

Tema 6. MHKponpoueccopﬂoe YHpaBJ€HUEC INArOBbIMHU ABUT'ATECJISAMU

Opranuzanus ynpaplieHHUs IaroBbiM jBurateneM Ha Pascal-SCM. JlupekTuBsl u
KOMaH bl yIpaBJIeHUs aroBsiM aeuraresieM Ha Pascal-SCM. Mcnionb3oBaHue 11aroBbIx
JIBUTATENICN KaK UCTIOJHUTEIBHBIX OPTaHOB B COCTABE OJIOKOB YIPABICHUS dJIEMEHTAMHU
CUCTEM DJIEKTPOCHAOKECHHUSI.

Tema 7. IIpoTokoJibl mociaenoBaTeabHo cBsi3u RS232 n RS423

[TocnenoBarenbHbI OOMEH TAHHBIMU. DIIEKTpUUYECKHUE XapakTepucTuku RS232 u
RS423. Cxema coenunenus no nporokony RS232 u RS423. TloxrBepxaeHus: CBS3H.
[Tpumenenue cBs3u RS232 u RS423. VerpoiicTBa mpeoOpa3oBaHust JIOTHUECKUX YPOBHEH
RS232 n RS423.

Tema 8. IIpoTokoJibl mocaenoBareabHOM cBs3u RS422 u RS485

DNEKTPUYECKUE XapPaKTEPUCTHKU TMPOTOKOJIOB cBsizm RS422 m RS485. Cxema
coenuHeHns 1o mpotokoiy RS422 m RS485. Ilpumenenne cBs3u RS422 u RS485.
CpaBHeHHe MPOTOKOJIOB CBs3U RS422 n RS485.

Tema 9. IIpoToko., nocJie10BaTeLHOI CBSI3M «TOKOBas metias» CL

OTanyuTeabHble OCOOCHHOCTH MPOTOKOJA MOCJIEIOBATEIILHON CBSI3UM «TOKOBAs
netis»y CL. DnekTpudeckre XapakTepUCTUKU MPOTOKONA CBSI3M «TokoBas meris» CL.
Cxema coequHeHHUs 10 NpOoTOKOoNy «TokoBas netis» CL. Ilpumenenue cBsI3u «TOKOBast
netispy CL.

4.3. Jlekuun
Ne Ha3zBanue TeMbl O0beM yacoB
n/n Ounasi | Ouno- | 3aouyHas
¢dopma | 3aounas | ¢popma
¢popma
1. | Moxyns DCIII3Y B coctaBe AVR — MUKPOKOHTPOIIIICPOB. 4 2

O6pamenne k DCIII3Y. [Tpunmun padboTsl MOAYIIS
OCIII3Y B coctae AVR — mukpokonTposepos. [Iporecc
oOpamenus k OCIII3Y. JleknapupoBaHue nepeMeHHbIX
cBa3aHHbIX ¢ suerikamu JCIIII3Y. Bpems u npoTokon
sanucu/utenus: DCII3Y.




Pacmpennbie BO3MOXHOCTH aHAIOTO-IIU(PPOBOTO
npeoOpa3oBaTelis U aHAJIOrOBOr0 KOMIIapaTopa B COCTaBe
AVR -mukpokonTposuiepoB. O6mmue ceenerus o0 AL
(ycroBHBIE 0003HAYEHUS, CTPYKTYPHBIE CXEMBI) B COCTABE
AVR -MUKPOKOHTPOJUIEPOB; Pa3psAIHOCTh, BPEMsI
peoOpa3oBaHus, MOTPEIIHOCTD MpeoOpazoanust ALIT;
MyJsbTUILIEKCUpoBaHue KaHanoB ALILL; peructpsl cratyca,
ynpasieHus u JaHHbix AL npepbiBaHue 10 3aBepLIEHUH
AILII; apxuTekTypa aHAJIOrOBOr0 KOMIapaTopa, perucTp
aHaAJIOTOBOT'0 KOMIIapaTopa; NpepbIBaHUE 110 aHAIOTOBOMY
KoMmaparopy. BzanmospeiictBue ¢ TaiimepamMu/cué TYNKaMHU.

[TocnenoBarenbublii  nepudepuitnpiii  uarepdeiic SPI B
cocraBe AVR-mukpokonTposiepoB. OOmue CBEACHUS O
nocJeoBaTeNbHbIX  MHTep(delicax; mnpuHOMI — pabOTHI
nocienoBarensHoro  nepudepuiinoro uHtepdeiica  SPI;
apxutektypa wuHTepdeiica SPI; perumcrpel  cratyca,
ynpasienus 1 1aHHbix SPI; npepeiBanue no SPIL

VYHuBepcanbHblil acuHXpoHHbIN pueMonepenatyuk UART
B coctaBe AVR-MUKpPOKOHTPOJIIIEPOB

[TpunHuMn paboThl yHUBEPCAIBHOI'O ACHHXPOHHOTO
npuemornepenatunka UART; apxurekrypa unrepdeiica
UART; peructpsl craryca, ynpasienus u 1anHbix UART;
npepsiBanne no UART.

Wutepoeiic cszu [2C. [Iporokon 12C. Opranunzanus paboTst
12C na Pascal-SCM. Benombie yctpoiictBa [12C. OO6mue
cBeneHust o0 wmHTepdeiice cps3u [2C; mpuHmMN padoTHI
(mpotokoun) untepdetica ces3u [2C; moctpoenue unrepdeiica
ces3u 12C; opranmszanus pabotsl 12C Ha s3pike Pascal-SCM.
Benowmeie yerpoiicta 12C B cucteMax 51eKTpOCHA0XKEHHUS.

MUKpOIpOIecCCOpPHOE YIPABICHHUE IMIArOBBIMU JBUTATEIISIMHU.
Opranu3zaiiys ynpaBJIeHHs IIarOBBIM JIBUTATElIeM Ha S3bIKE
Pascal-SCM. JIupeKkTUBBI U KOMaH/IbI YIPABJICHUS IIArOBBIM
nsurateiremM Ha Pascal-SCM. Hcmonp30BaHME IIIArOBBIX
JBUTATEJICH KaK UCIIOTHUTEIHHBIX OPTaHOB B COCTAaBE OJIOKOB
yIpaBICHHS dJIEMEHTAMH CUCTEM DIIEKTPOCHA0KEHHUS.

[Iporokonbl mocnenoBarenbHOM cBsizu RS232 u RS423.
[TocnenoBarenbHBId  OOMEH JAaHHBIMU. OJIEKTPUUYECKUE
xapaktepuctuku RS232 u RS423. Cxema coenuHeHus 1o
nporokony RS232 u RS423. TloaTBepkneHus CBS3HU.
[Ipumenenne cBsi3u  RS232 u  RS423.  Vcerpoiicta
npeoOpa3oBaHus Jorudeckux ypopaeid RS232 u RS423.

[IpoTtokonbel mocnenoBatenbHOM cBsizm RS422 n RS485S.
DNEKTPUUECKHUE XapAKTEPUCTUKHU IIPOTOKOJIOB B3 RS422 n
RS485. Cxema coequnenust mo npotokoiry RS422 u RS485.
[Ipumenenue cBsa3u RS422 u RS485. CpaBHeHHE MPOTOKOJIOB
cBsi3u RS422 n RS485.

[IpoTokoa nocienoBaTenbHOM CBsA3U «TokoBas netis» CL
OTnu4uTeNbHBIC 0COOEHHOCTH MPOTOKOJIA
MOCJeIoBaTeIbHOM  CBA3M  «TokoBas  merisi»  CL.
DNEeKTPUYECKHE XapaKTePUCTUKH MPOTOKOJIA CBSI3U «TOKOBAs
netinsi» CL. Cxema coeAMHEHHUS! MO MPOTOKONY «TOKOBAs
nets»y CL. [lpumenenue cBsizu «rokoBas netiisn» CL.

Hroro:

28

7




4.4. JlaGopaTopHbie padoThI

Ne Ha3sBanue TeMbl O0beM yacoB
n/n Ounas | Ouyno- |3aouHas
dopma | 3aounas | popma
dopma
1 BBoanoe 3anstre. Texnnka 6ezomacHocTH. O3HAKOMIIEHHE C 1
] nporpaMMHbIM obecnieueHreM AVRco u Proteus
MuxkponpoueccopHasi cucTeMa KOHTPOJISI COCTOSIHUS 1
2. TeMIIepaTyphl TOKOBEIYLIUX IUH Ha 0a3¢ MUKPOKOHTpOJIIEpa
ATmega328
MukponpoueccopHasi cucTeMa oOMeHa JaHHBIMU MEXITY 2
3. MukpokoHTpoiepoM ATmega328 u saemHuM DCIII3Y mo
untepdeiicy SPI
KonTponeHo-n3MepuTensHasi MUKpOIPOLIECCOPHAs cucTeMa 2
4. oOMeHa TaHHBIMU MEXy MUKpOKOHTpoimiepoM ATmega328 u
BHermrHUM ALl mo uaTepdeiicy SPI
MukpomnpolieccopHas cuctrema oOMeHa JaHHBIMU MEXKTY 2
5. MePCOHAILHBIM KOMIIBIOTEPOM U MUKPOKOHTPOJIJIEPOM
ATmega328 o momHomymekcHOMY HHTepdeiicy RS232
MuxkpormporieccopHas cucteMa 0OMeHa JaHHBIMH MEXKITy 2
6. MePCOHAILHBIM KOMIIBIOTEPOM U MUKPOKOHTPOJIJIEPOM
ATmega328 no monynymiekcHoMy uHTepdeiicy RS485
MuxkpormnporeccopHas cucteMa 0OMeHa JaHHBIMH MEXKITy 1 2
7. MUKpoKOHTposuiepoM ATmega328 u Buemnum DCIIII3Y no
e [2C
KoHTponsHO-u3MepuTensHas MUKPOIIPOLIECCOPHAs CUCTEMA 1
8. oOMeHa TaHHBIMU MEXy MUKPOKOHTposmepoM ATmega328 u
BaemHUM ALIIT o mmue 12C
MukponpoueccopHas CUCTEMA YIPABJIEHUS 1IarOBbIM 2 2
9. JIBUraTesieM poOOTOTEXHHMYECKOTO KOMIUIEKca Ha 0aze
MUKpokoHTposuiepa ATmega328
Hroro: 14 4

4.5. IlpakTuyecKue 3aHITUSA

Ne Ha3Banne TeMbl O0bem yacoB
n/n Ounasa | Ouno- | 3aouynas
¢opma | 3a0unasi | popma
dopma
Pa3paboTka anropuT™a U HanEcaHUe TPOrPAMMHOTO KOJa JUIst 2
1. MHUKPOIIPOLIECCOPHON CUCTEMBI KOHTPOJISI COCTOSTHUS
TEMIIEPaTyphl TOKOBEIYIIUX [IHH
Pa3pabotka anroputMa u HanmMcaHue MPOrPaMMHOTO KoJia JUIst 2
2. MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHA JaHHBIMH MEXKTY
MUKpoKoHTpoJutepoM u BHemHNM DCIIII3Y no unrtepdeiicy SPI
Pa3pabotka asropuT™Ma u HanMcaHUe MPOrPaMMHOTO KoJa JUist 2

KOHTPOJIbHO-U3MEPUTEIBHON MUKPOIIPOLIECCOPHOU CHUCTEMBI

3 oOMeHa TaHHBIMU MEXy MUKPOKOHTpOJIIepoM 1 BHemmHUM ALITT

no unrepgeticy SPI

Pa3pabotka asropuT™Ma 1 HanMcaHUe MPOrPaMMHOT0 KoJa JUist 2
4 MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHA JaHHBIMH MEXKTY

MEPCOHAIEHBIM KOMIIBIOTEPOM X MUKPOKOHTPOJIIIEPOM 1O
NOJHOAYIUIEKCHOMY MHTepdeiicy RS232




Ne Ha3Banue TeMbl O0beM yacoB
n/n Ounas | Ouno- | 3aouynas
¢opma | 3aounasi | popma
(popma
Pa3paboTka anropuTMa u HamMcaHUe MPOrPaMMHOTO KOJa JUist 2
5 MHUKPOIIPOILIECCOPHON CHCTEMBI 0OMEHa JaHHBIMH MEXKITY
MEPCOHALHBIM KOMIIBIOTEPOM W MUKPOKOHTPOJIIIEPOM 10
noayaymiekcHomy uarepgericy RS485
Pa3paboTka anropuTMa 1 HamMcaHUe MPOrPaMMHOTO KOJa JUist 1 2
6. MHUKPOIIPOIIECCOPHON CHCTEMBI 0OMEHa JaHHBIMH MEXKTY
MuKpokoHTpossiepoM 1 BHenHUM DCIIII3Y no mune 12C
Pa3paboTka anropuTMa 1 HamMcaHUe MPOrPaMMHOTO KoJa JUist 1
7 KOHTPOJIBHO-U3MEPUTEIIBHOM MUKPOIIPOLIECCOPHON CUCTEMBI
' oOMeHa TaHHBIMU MEXy MUKPOKOHTpOIIepoM 1 BHemmHuM ALITT
no muue [2C
Pa3paboTka anropuTMa 1 HanmMcaHUe MPOrPaMMHOTO KOJa JUist 2 2
8. MHUKPOIIPOLIECCOPHON CHCTEMBI YIIPABICHHS [IIATOBBIM
JIBUTATEIIeM POOOTOTEXHUIECKOTO KOMITJIEKCa
Hroro: 14 4

4.6. CamocTosiTejbHasi padoTa CTY/IEHTOB

Ne Ha3Banue TemMbl Bua CPC O0BLeM yacoB
n/n Ounasi | Ouno- |3aounas
dopma | 3aounas | popma
dopma
OCHOBHBIE IPUHIIHAIIEI KOHTPOJIS 6 11
COCTOSTHHSI TEMITEPATYPhl TOKOBETIYIIIUX MOJITOTOBKA K
1 mUH. BO3MOXHOCTH MUKPOIIPOLIECCOPHOH | 1a00paTOpHBIM
' cucTeM Ha 6a3e MUKPOKOHTpPOJLIEpa paboTam u
ATmega328 1 KOHTPOJIA TEMIIEPATYPhI. | 0hOPMIICHHE OTYETOB
Pa3zpaboTka cxemsl.
OCHOBHBIE IPUHIIAITEI OOMEHA JaHHBIMH IMOATOTOBKA K 6 11
o untepdericy SPI Mmex 1y BHEITHUM J1a00PaTOPHBIM
2.
OCIII3Y 1 MUKPOKOHTPOIIIEPOM pabotam u
ATmega328. PazpaboTka CXeMBI. o opMIIEHHE OTYETOB
OCHOBHBIE IPUHIIAITEI OOMEHA JaHHBIMH IMOATOTOBKA K 6 12
3 o untepdericy SPI Mmex 1y BHEITHUM J1a00PaTOPHBIM
' ATIIIT 1 MUKPOKOHTPOJLIEPOM pabortam u
ATmega328. PazpaboTka cXeMBI. o opMIIEHHE OTYETOB
OCHOBHBIE IPUHITUITEI OOMEHA JaHHBIMH 6 12
N MOJITOTOBKA K
0 TIOJTHO/YTIIIEKCHOMY HHTepdeiicy
11a60pPaTOPHBIM
4. RS232 mexny nepcoHaIbHBIM
paboram u
KOMITBIOTEPOM B MUKPOKOHTPOJIIIEPOM
o opMIIEHHE OTYETOB
ATmega328. Pa3paboTka cXeMbl.
OcCHOBHBIE PUHITUITEI OOMEHA JAHHBIMU 7 12
N MOJITOTOBKA K
IO TOJTY IYTUIEKCHOMY HHTEpdeiicy
1a60paTOPHBIM
5. RS485 mexmy nepcoHaabHbIM
paboram u
KOMIIBIOTEPOM M MUKPOKOHTPOJIJIEPOM O(pOPMIICHHE OTHETOR
ATmega328. Pa3paboTka cXeMBl. p
OCHOBHBIE IPUHITAITEI 0OMEHA JaHHBIMH MMOJATOTOBKA K 7 12
6 no muHe [2C mexnay BHemHuM JDCIII3Y | mabopaTopHbIM
' 1 MUKpOKOHTpoiutepoM ATmega328. pabotam u
PazpaboTka cxeMsl. 0o OopMIICHHE OTYETOB
7 OCHOBHBIE IPUHIIAITEI 0OMEHA JaHHBIMH MMOJATOTOBKA K 7 12
) no muHe [12C mexay BHemHuM ALl n 71a60PaTOPHBIM
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Ne Ha3Banue TemMbl Bux CPC O0beM 9acoB

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

JnBurareneu. JpaliBepa s maroBbIxX
neuraresneit. O0IacTh UX MCIIOJIb30BaHUSI.
8. CyTb ynpaBiieHUs ArOBbIM JBUTATEICM
POOOTOTEXHUIECKOTO KOMIUIEKCa Ha 0ase
MukpokoHTpoiepa ATmega328.
Pa3paboTka cxeMsl.

Hroro: 52 94

MOJITOTOBKA K
1abopaTOPHBIM
paboTtam u

o opMIICHHE OTYETOB

4.7. KypcoBble padoThl/mpoekThl mo aucuuivinHe «KomnboTepHble u
HH(OPMALMOHHBIE TEXHOJOTHH B 0TPACJI He NMPeANoaaralTcs y4eOHbIM IJIAHOM.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

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

—  TpaguIMOHHBIE OOBIACHUTEIHLHO-WUIIOCTPATUBHBIE TEXHOJOTHHU, KOTOpPBIC
00ecreunBaT JOCTYMMHOCTh Y4eOHOro Marepuana g OOJIBIIMHCTBA CTYICHTOB,
CUCTEMHOCTh, OTPaOOTAaHHOCTh OPTAHU3AIMOHHBIX (OPM U TPHUBBIUYHBIX METOJIOB,
OTHOCHUTEIBHO MaJble 3aTPaThl BPEMEHU;

— HMCMOJIb30BaHUE DJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB (MPE3EHTAIMOHHBIC
MaTepHuabl, SJIEKTPOHHBIC KOHCIIEKT JICKIIUNA, METOJIMYECKHE YKa3aHUsI K TaO0OpaTOPHBIM
paboTaM, METOJMYECKHE YKa3aHHUA K CAMOCTOSITEIbHOMY HM3YyYEHUIO JUCHUILIMHBI,
pa3MelIeHHbIe BO BHYTPEHHEN CeTH U caiiTe Kadeapbl) MpU MOJATOTOBKE K JIEKIUSM U
Ja00PATOPHBIM 3aHITHUSIM;

— TEXHOJIOTHSI MpOoOJIEMHOTO OOyuYeHHsl, B TOM 4YHCJIE B paMkax pa3dopa
MPOOJIEMHBIX CUTYAIIH;

— TEXHOJIOTMH PAa3BUBAIOUIETO 00yUYEHHUs, MO3BOJISIIOIINE OPUEHTUPOBATh YUEOHBIN
MpoLIECC Ha MOTEHUUAIbHBIE BO3MOXKHOCTU CTYACHTOB, UX PEAIM3ALMI0 U PA3BUTHE, a
MMEHHO, Kaxnas JsalbopartopHas paboTa BBIMOIHSIETCS HECKOJIBKUMHU CTyACHTaMHU
COBMECTHO B Opurajax no 4-5 yen. st kax o Opuraabl IMeeTCsl CBOE 3a/1aHue, oo1iee
JUISL  CTYIEHTOB JToW Opwramel. Kpome 3TOro, KaKiwlii CTYACHT TMOJydaeT CBOE
WHIUBUIyaIbHOE 3aJjaHue K JIabopaTOpHOW paboTe, YTO TO3BOJISIET MOTHBUPOBATH
KaXJIOTO CTYyJ/ICHTa Ha COBMECTHYIO pabOTy B KOMaH/IE.

B paMkax mepeyucieHHBIX TEXHOJIOTUH OCHOBHBIMH METOJAaMU OOYy4YCHUS
SIBJISIIOTCS: pab0Ta B KOMaH/IE; CAaMOCTOSITeNIbHAsI paboTa; mpoOJeMHOe 00yUEHHE.
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6. YueOHO-MeTOAMUYEeCKOe U MH(OPMAIITHOHHOE 00ecTieyeHne JUCIIUIIIUHBI:

a) OCHOBHAas JIUTepaTrypa

1. Makyxa B.K., MukponponeccopHble CUCTEMbI U TIEPCOHATIBHBIE KOMITBIOTEPHI:
yuebHoe nocobue / Makyxa B.K. - HoBocubupck: U3a-so HI'TY, 2015. - 175 c. - ISBN
978-5-7782-2721-7 - Texkcrt: snexrponnsiid / DbC "KoncynbTaHT cTynenrta': [cailt]. -
URL: http://www.studentlibrary.ru/book/ISBN9785778227217.html. - Pexxum moctyma:
IO TTO/THCKE.

2. bapanoB B.H., IIpumenenne mukpokoHTtposuiepoB AVR: cxemsl, anropuTmsl,
nporpammel / bapanoB B.H. - M.: JIMK Ilpecc, 2016. - 288 c. (cepust "Mupoas
anektponuka'.) - ISBN 978-5-94120-121-1 - Tekcrt: anekrponnsiii // ObC "Koncynprant
cTyaeHTa": [caiiT]. - URL.: http://www.studentlibrary.ru/book/
ISBN9785941201211.html. - Pexxum moctyna: 1mo mojarnucke.

0) JOMOJIHMTEIbHAS JIUTEepaTypa
1. Mopton ., MukpokonTposuiepsl AVR. BBoansiit kype / Mopton JIx. - M.:
JMK TIlpecc, 2015. - 272 c. (MupoBas snextponuka) - ISBN 978-5-97060-258-4 - Tekcr

anexktponubii  / OBC  "KoncympranT  cryaeHTa: [cailT]. - URL.:
http://www.studentlibrary.ru/book/ISBN9785970602584. - Pexum jgoctyma: 1O
TTO/IITHCKE.

2. AnekcanapoB E.K., MukponpoueccopHble CUCTEMBI: YueOHOE mocoOue s
By30B/ E.K. Anekcanapos, P.W. I'pymBuikuii, M.C. Kynpusinos, O.E. MapTteinos, /.1.
[Tandunos, T.B. Pemuzesuu, FO.C. Tarapunos, E.Il. Yrpiomos, U.U. larypun; Ilox
o6m. pexn. /1. B. Ilyzankoga. - CII6.: [Tomurexuuka, 2012. - 935 c. - ISBN 5-7325-0516-

4 - Tekcr: snektponHslii // DbC "KoncynsranT cryaenra": [cair]. - URL:
http://www.studentlibrary.ru/book/ISBN5732505164.html. - Pexum goctyma: 1o
MTOJINKCKE.

3. HooxunoB b.M., Mukpomnpoueccoppl M HX MPUMEHEHHE B CHCTEMax
ynpasienus: YueOnoe nocobue / b. M. HoBoxunos. - M.: M3gatensctBo MI'TY um. H.
3. baymana, 2014. - 81 c. - ISBN 978-5-7038-4050-4 - Tekcr: anexkrponnsiii // 3bC
"Koncynbrant  crtyaenra": [caiitr]. -  URL:  http://www.studentlibrary.ru/
book/ISBN9785703840504.html - Pexxum mocTyma: mo moammckKe.

4. CumakoB ['M., [udpoBbie ycTpolicTBAa U  MHKPOIMPOLECCOPHI B
aBTOMATU3MPOBAHHOM AJIEKTPOIpUBOAE: yued. nocooue / Cumakos .M. - HoBocubupck:
N3n-Bo HI'TVY, 2013. - 211 c. - ISBN 978-5-7782-2210-6 - TekcT: anektponHsIii / I5C
"KoncynpTant  crymenrta":  [cadt]. -  URL:  http://www.studentlibrary.ru/
book/ISBN9785778222106.html - Pexxum mocTyna: 1o moamnucke.

B) METOANYECKHE PEKOMEHIAlMU
1. Koncnekr nekuuid 1o  aucuuiuiiie  «KommbploTepHble, ceTeBble H

undopmarmonnsie TexHojorum» / Cocrt. J[.B. IlomoBumnka. - Jlyranck: W3a-Bo
JIyranckoro Hau. yH-1a uM. B. [ans, 2017. 96 c.
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2. Meroauyeckue yKa3aHUs K TMPAKTUYECKUM 3aHATHSIM TIO0 JAMCLMILIUHE
«Komnplotepubele, cereBble W uHGMOpManMoHHble  TexHosorun» /  Cocr.:
J1.B. ITonoBuHka. - JIyranck: M3a-Bo Jlyranckoro Hail. yH-ta uM. B. lans, 2017. - 35 c.

3. Meroauueckne YykazaHuWs K JIaDOpAaTOPHBIM 3aHATHSM 1O JIUCLHUILIINHE
«KomnrplotepHble, cereBble U uHGMOpMalMoHHble  TexHojorum» /  Cocr.:
J1.B. ITonoBunka. -JIyranck: M3a-Bo Jlyranckoro Hai. yH-ta uMm. B. ans, 2017. - 30 c.

4. Meroguueckue yKa3zaHHs K CaMOCTOSATEIBHOM paboTe M0 AMCLMILINHE
«KommbroTepusie, ceteBble W uH(OpManuoHHBbIE  TexHomorum» /  CocT.:
J1.B. ITonoBuHKa, - Jlyranck: M3a-Bo Jlyranckoro Hail. yH-Ta um. B. Jlans; 2017. - 31 c.

I') HHTePHET-PecypChl:

Hayunast »snextponHass OubOmuoreka Elibrary — Pexum pocryma: URL:
http://elibrary.ru/

CnpaBouHnas npaBoBasi cuctema «KoncynbTant [Imtoc» — Pexum goctyma: URL:
https://www.consultant.ru/sys/

Hayunas OuOmuoreka umenu A.H. KouseBa — Pexum pgocryma: URL:
http://biblio.dahluniver.ru/

MunucrepctBo  obpazoBanusi u  Hayku Poccuiickoit  ®enmepanuu  —
http://Muno6pHayku.pd/

®denepanbHas cayxk0a 1Mo HaA30py B cdepe oOpa3oBaHHSA M HAyKd —
http://obrnadzor.gov.ru/

[Topran @DenepaibHBIX TOCYAApPCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB
BhICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbublii mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EnMHOE OKHO JocTyna K 00pa3oBaTelbHBIM
pecypcamy» — http://window.edu.ru/

denepanbHblii  1EeHTp  HUHGOPMAINMOHHO-O00PA30BAaTEIbHBIX  PECYypCOB  —
http://fcior.edu.ru/

A.B.benos. MukpokonTposuiepsl AVR B paguontoourensckoit mpaktuke. — CII6.:
Hayka u Texnuka, 2007. — 352 c.: uin. // [DOeKTpOHHBIA pecypc]. — peKUM JOCTYyIIa:
https://reallib.org/reader?file=630189

B.H.bapanos. [Ipumenenne MK AVR: cxembl, anroput™mbsl NporpaMmbl. — M.:
Nznatenbckuit jom «JJomeka-XXlI», 2004 C.: ui. (cepust «MupoBasi 3JIeKTpoHUKAY). //

https://djvu.online/file/YTT3Woe0OAKg8L

7. MaTepuajabHO-TEXHMYECKOE U MPOrpaMMHOe o0ecrieyeHue TUCHUTITHHbI

OcBoenue mucuuiuiiHbl «KoMmmbroTepHble 1 MHPOPMALMOHHBIE TEXHOJOTUHU B
OTpacim» MpEAINoJIaraeT HWCIOJNb30BaHWE KOMIIbIOTepHOro kmacca (aym. 21

KOMITbIOTEPHO-1a00paTOPHOTrO IICHTPA) u aKaJIeMUYECKUX ayJIUTOPUH,
COOTBETCTBYIOIIMX JEHCTBYIOIIUM CAHUTAPHBIM W TPOTUBOMOKAPHBIM IpPaBUIIaM U
HOpMaM.

[Ipouee: pabGouee MecTO TMpenojaBarTelisi, OCHAIIEHHOE KOMIBIOTEPOM C
N0CTYynoMm B MIHTEpHeT.
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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/

[IporpamMmmHoOe obecrieueHue:

DyHKIHOHAIBHOE
Ha3Ha4YeHHue

BecniatHoe
NMpPorpaMMHoe
of0ecreueHmne

CceblIKH

OducHbrif maker

Libre Office 6.3.1

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

OnepanmonHasi cucteMa

UBUNTU 19.04

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

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

ITouyTOBBIN KJIUEHT

Thunderbird

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

daiisi-MeHeKep

Far Manager

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

ApxuBaTop 7Zip http://www.7-zip.org/
GIMP (GNU http://www.gimp.org/
. Image T ; .
I'paduueckuii pegakrop 4 . http://gimp.ru/viewpage.php?page_id=8
Manipulation : PSS .
http://ru.wikipedia.org/wiki/GIMP
Program)
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aymuorieiiep VLC http://www.videolan.org/vic/
[TIporpamMMHBIi CUMYJIATOP Proteus 8 http://theproteus.ru/#Cka4yaTb_nporpammy

SJICKTPOHHBIX CXEM

Professional

Proteus Professional

WNHuTerpupoBanHas cpena
pa3paboTKu IPOrpPaMMHOTO
Koza Ha sa3bike Pascal-scm
g Atmel AVR

AVRco

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. OneHoOYHbIE CPeACTBA MO AUCHUIINHE

IMacmopt

OI[EHOYHBIX CPEICTB MO0 Y4eOHO# AUCHUIITUHE
«KomnblotepHbie 1 HHPOPMALMOHHBIE TEXHOJIOTHH B OTPACIN»

Omnucanue ypoBHEH c(hOPMUPOBAHHOCTH U KPUTEPHUEB OTICHUBAHUS KOMITCTCHITHIA

Ha 3Tallax ux (bOpMI/IpOBaHI/IH B XO€ U3YUCHMA JUCIHUIIIINHBI

Jran Kon YpoBHu Kpurepun
KOMIIeTeHLIMH copmupoBan- OLICHUBAHMS KOMIIETeHIMH
HOCTH
KOMIIeTeHII U
HavanbHbii o IMoporosswlii 3HATh: CXEMBI MOAKIIIOYEHHS YCTPOMUCTB IO
3} os
E xS HaunOoJiee pacupocTpaHEHHBIM
=5 8 o )
= 2 5:) uHTepdeiicam;
OcHoBHOI ~EE2 8 ba3oBnbiii YMeTh: COCTaBUTh CXeMy UHTepheHCcHON
S o
=4 z R oE MUKPOTIPOLIECCOPHON CHCTEMBI;
> 52e§
3akioun- © % 5 Bricokuii BJIA/IeTh: HABBIKAMU MOJEIUPOBAHHUS B
TeIbHbII 2 & CE POrPaMMHOM CUMYJISITOpE PabOThI
B E N .
O s UHTEP(EHCHONH MUKPOITPOIIECCOPHOI
o CHCTEMEI,
HavaubHb1it o IToporossrii 3HATb: BH/bI U KJIACCU(DUKALUIO
Z A = .
fea) .
T o% o MoCJeI0BaTeNIbHBIX UHTEP(EHCOB;
SEte
2288¢
OcHoBHOM 2 % z 2 = basoBbiii yMeTh: COCTaBUTh QITOPUTM  PaOOTHI
°86 23 % é uHTEpPENCHOIM MUKPOIPOLIECCOPHON
Y S o8 EE CHCTEMBEL;
g o oA T X Q =
cSEs5g2
3axkuoun- & § o LS8 Bricokmuii BJIA/IeTh: HABBIKAMU IIPOIPaMMUPOBAHUS,
. 2 S
TeabHbIH = = § g = i KOMITWJIALIMK U OTJIQAKU IPOTPAMM IS
S 2 F ‘g HHTEP(EHCHONH MUKPOITPOIIECCOPHOI
3 = 2 e CHCTEMbI, HAITMCAHHBIX Ha S3bIKE BHICOKOTO
=
5 = = YpOBHS,
HavanbHbii IToporogslii 3HATH: DJIEKTPUYECKUE  XAPAKTEPUCTUKU
M0CJIe10BaTeNbHBIX UHTEP(EHCOB;
OcHoBHoOI ba3oBbiii yMeTh: HalKcaTh NpOrpaMMHBIN KOJ| Ha
SI3bIKE BBICOKOTO YPOBHS, PEaIU3yIOLIHA
anroput™ paboTel HHTEpQercHON
MHUKPOIIPOIIECCOPHON CHCTEMBI,
3akuoun- Beicoknii BJIa/1eTh: HABBIKAMH aHAJIM3a U YCTPAHEHUS
TeJIbHBIA CHUHTaKCUYECKUX U JIOTHYECKHUX OLINOOK,

OIIK-1.
CriocobeH hopMyTHPOBATE IIENH U 33a41

WCCJIEI0BAHUSI, BBISBIISATH IPUOPUTETHI
pelIeHus 3aj1a4, BHIOUPaTh KPUTEPHH OLICHKH

BO3HUKAIOIINX B MPOIECCE OTIAIKU
nporpaMm HHTEpHEHCHOM
MHUKPOTPOLIECCOPHON CHCTEMBbI, HAITMCAHHBIX
Ha SI3bIKE BBICOKOTO YPOBHS,

HaBBIKAMU MPOIIMBKH MPOTPAMMHOTO KO/Ia B
peanbHBII MUKPOKOHTPOJUIEP (BCTPOSHHYIO
aMATh MHKPOIIPOIIECcCcopa) ¢
HCIIOJIb30BaHNEM BCTPOEHHOTO
IporpaMmMaTopa.
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[lepeyens komneTeHIUH (3JIEMEHTOB KOMITETEHIIN ), (HOPMHUPYEMBIX B
pe3ynbTaTe OCBOCHUS Y4eOHOM AUCIUTUIUHbI

Ne | = WNHaukaTopel TOCTUXKEHUI Konrtponupyemsie Orarnsl
wn| S g 5 KOMIIETEHIIUH TEMBI dbopmupoBaHus
qé E E = E (o peanuzyemoit y4eOHOM TUCIUILTUHBL, (cemectp
= | & 2 z JUCLUTLIINHE) MPAaKTUKHU W3y4YeHUs)
@ =| B B &
TIEFE
SZ| &E2
Moz ,8 =
= 2
=~
1. VK-2.1. 3HaTh: dTans! Tema 1. Moayns SCIII3Y 2
’KU3HEHHOTO ITUKJIa TTPOEKTa; B coctaBe AVR —
aTanbl pa3paboTKu U MHKPOKOHTPOJLIEPOB.
peanuzanuu npoekta; meronbl | O6pamenue k DCIII3Y
pa3paboTKu 1 yIpaBICHHS Tema 2. Paciiupennsie
POEKTaMU; BO3MOKHOCTH aHAJIOT0-
YK-2.2. Y™meTs: U poBoro
pa3pabaTeIBaTh MPOEKT C npeoOpa3zoBaTess U
y4eTOM aHaIn3a aHAJOTOBOT'0 KOMIIApaTopa
E aJIbTEPHATUBHBIX BAPUAHTOB B cocTaBe AVR -
= ero peanu3ani, ONpeieisaTh | MUKPOKOHTPOILIEPOB
o LIEJIEBBIE 3TAIIbl, OCHOBHBIE Tema 3. 2
g HarpaBleHus paboT; [locnenoBaTenbHBIHI
5 OOBSACHUTH LIETH U nepudepuitHelii HHTEpdEiic
E chopMyITUpOBaTh 3a/1a4H, SPI B cocraBe AVR-
2 CBSI3aHHBIE C ITOJITOTOBKOI 1 MHKPOKOHTPOJIJIEPOB
& peanu3anyei NpoeKTa; Tema 4. YHUBepCaTbHBII
% YHIPaBJIATh IPOCKTOM HA BCEX | aCHHXPOHHBIH
Es 3Tamnax €ro >KU3HEHHOI'O pUEeMONepeaaTUUK UART
5 MK, B cocTaBe AVR-
o ) YK-2.3. Bnaziets: MHKPOKOHTPOJLIEPOB
o~ o METOAMKAaMH pa3paboTKu 1 Tema 5. UnTepdeiic cBsa3u 2
< & YUPaBJICHUA IPOCKTOM, 12C. IIpotoxon 12C.
5 METOJlaMU OLICHKH Opranuzanus padotsr 12C
X NOTPEOHOCTH B pecypcax u Ha Pascal-SCM. Benomsle
g 3¢ (HhEeKTUBHOCTH TIPOEKTA. yerpoiictsa 12C
E Tema 6. 2
E MukponpoiieccopHoe
g yHpaBieHHE HIaroBIMU
=3 JIBUTaTEIIIMH
5
© Tema 7. TIpoTOKOIIBI 2
3 TIOCJIEI0BATENBHOM CBA3H
5 RS232 u RS423
Tema 8. ITpoTOKOIIBI 2
TIOCJIE/IOBATEIILHOM CBSI3H
RS422 u RS485
Tema 9. ITpoTokon 2

MOCJIEJOBATEILHON CBI3U
«tokoBas netias» CL
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Ne | = WNHaukaTopel TOCTUXKEHUI Kontponupyemsie Dramnsl
S
n/on| = g 5 KOMIIETEHIINH TEMBI ¢dbopmupoBaHus
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SE| 2 2 8 10 peaan3yeMon €OHOMN AMCLUITIIMHBI cemec
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H = 5 o =
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2. Tema 3. 2
VK-4.1. 3nate: npaBuia u [locnenoBarenbHblit
w 3aKOHOMEPHOCTH JINYHO} | NepudepHiinbiii nuTepdeiic
= . o -
= JeNOBOH YCTHOM 1 SPI B cocraBe AVR
% THCEMEHHOI MHKPOKOHTPOJIIEPOB
E’ KOMMYHUKAIINH;
2 COBpPEMCHHEIC —
& p Tema 4. YHuBepcaIbHBIN 2
—~ KOMMYHHUKATUBHBIE o
ﬁ ACUHXPOHHBIN
3 TEXHOJIOTHU Ha PYCCKOM U npremonepenarank UART
z MHOCTPAHHOM SI3bIKaX; B cocTase AVR-
jes]
= CyHCCTBYIOIIME MHKPOKOHTPOJIIIEPOB
= npodeccuoHanbHbIe
Q
2 =« cooOmiecTBa st
= E npodeccrnoHanIbHOTO
3 2 B3aHMOJICHCTBHS; Tema 5. Mnrepdeiic cBszu 2
59 12C. IIpoTokon I2C.
= Opranusaius padotsr 12C
= VYK-4.2. YMeTb: IpUMEHSITh P oA p
s 5 Ha Pascal-SCM. Benomble
o o
= Ha HpaKTHKe ycrpoiictea 12C
@ o KOMMYHUKATHUBHBIE
= % TEXHOJIOTUU, METO/IbI U
=
S 5 CIIOCOOBI JIEJI0BOTO
< S =
i HUS IS
=z E % obume A Tema 7. IIpoToKobBI 2
> =8 aKaJICMHICCKOTO 1 OCJIEN0BaTEIbHOM CBA3U
% -g-‘ HpO(beCCI/IOHaJ'IBHOl"O RS232 u RS423
& = B3aMOJCHCTBUS;
E =
[+
Z e
) ]
2 § VK-4.3. Bnagers: Tewma 8. [TpoTOKOIIBI 2
z £ METOIUKON HOCIIeIOBATEIBHOMN CBSI3H
2 =
o 8 | mesumuHoCTHOTO fenoporo | RS422 1 RS485
Ho<
= 0OIIIeHUs Ha PYCCKOM H
()
2 MHOCTPAaHHOM S3bIKaXx, C
o
2 MIPUMEHEHUEM
Q
A npodeccnoHaTbHBIX
=
= SI3BIKOBBIX DOPM, CPEICTB U [ Tor "o TpoTokon 2
= COBPEMEHHBIX TIOCIIEI0BATEILHOM CBS3H
a.
= KOMMYHHUKaTHBHBIX «rokoBas netis» CL
e
& TEXHOJIOTHH.
5
]
=
O
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IIOCJIEJOBATEIIFHOM CBSI3HU

Ne | = WNHaukaTopel TOCTUXKEHUI Kontponupyemsie Dramnsl
S
n/on| = g 5 KOMIIETEHIINH TEMBI ¢dbopmupoBaHus
(D] o o
2 E E 2 E (o peanuzyemoit y4eOHON JUCITUTIINHBI, (cemecTp
= = & 2 z JUCLIUIINHE) IIPAKTUKHU U3YYEHUS)
@ =| B § &=
2 0 > B oo
H = 5 o =
% = o, E“ =
3 2
S
P
3. OIIK-1.1. 3uats: Tema 1. Moxyns DCIIII3Y 2
= TEOpETHYECKHE U B coctaBe AVR —
£ METOJ0JIOTHYECKHUE OCHOBEI | MAUKPOKOHTPOJIIIEPOB.
O
= UCCIIEIOBAHMS TIPOOIIEM; Obpamenue k SCIII3Y
R Tema 2. PaciuupeHHsie 2
=N
BO3MOKHOCTH aHAJIOT0-
= OIIK-1.2. YMmeTs:
& (bopmMHpOBaTh LIENTH U wrpposoro
= PMHP 1 mpeoOpazoBaTens u
5 3a/iaiu UCCIICIOBAHMA, QHAJIOTOBOTO KOMITapaTopa
g OIIPEACIIATD B cocTaBe AVR -
E“ IIOCJICI0OBATCIIbHOCTD MHKPOKOHTPOJLIEPOB
W
E pelieHus 3a1ay; Tema 3. 2
% ITocnenoBarenbHbIM
9 OIIK-1.3. Bnagers: nepudepuiiHpiii HHTEpPEiic
) SPI B cocraBe AVR-
E HaBLIKaMH (POPMUPOBAHMS B cocTas
2 MHKPOKOHTPOJICPOB
E KpUTCPUCE HPUHATHA Tewma 4. YHuBepcaabHbIH 2
= E peHICHUA. ACHHXPOHHBIN
. R npuemonepenatunk UART
o -
D g g B cocTaBe AVR-
= § a MHUKPOKOHTPOJIJICPOB
o g g Tewma 5. UaTepdeiic cBs3u 2
2 5 I2C. Ipotrokomn 12C.
Q
2 Opranuzaius padotsr 12C
= Ha Pascal-SCM. Beomble
8 ycrpoiictea [2C
8 Tema 6. 2
=
= MukponpoueccopHoe
5 yIIPaBJICHUE IIArOBBIMU
7 JIBUTATEIISIMH
3 Tema 7. [IpoTOKOIIBI 2
g IIOCJIEIOBATENBHON CBA3U
= RS232 u RS423
>
g Tema 8. ITpoTOKOIIBI 2
=9 MOCIIeIOBATENILHOMN CBS3H
£ RS422 u RS485
O
3 Tema 9. ITpoTokon 2
]
=
O

«tokoBas ety CL
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Iloka3zarenu u KPpUTCPHUU OLCHUBAHUS KOMHCTGHHHﬁ, OIIMCaHHUC MIKaJI OICHWBaHUA

Ne = HNuaukatopsl [Tnanupyemble KonTponupyemsie Tembl yueOHOI | 2 °
n/m = JIOCTHKECHUM pe3yNbTaThl 00yUeHUS JUCTIUTLTAHBI g5 5 3
]
g g KOMIIETEHIINN 10 TUCIUTLTHHE o z 5
4 o o g 3
s S 0O &
E go
g 53
1. VYK-2.1. 3nate: 3Tanst 3HATh: Tema 1. Monyns OCIIII3Y B 2
JKM3HEHHOI'O LIUKJIa cxembl noakmodenus | cocrae AVR — S
MPOEKTA; ATAIbI YCTPOUCTB [0 | MUKPOKOHTPOJLICPOB. § z s
g,
pa3paboTKu U HauboJee O6pamenune k DCII3Y 8 o g
peanu3anny IpoeKTa; pacnpocTpaHEHHBIM g 8¢
METOJTbI Pa3pabOTKH U uHTepdeticam; Tewma 2. Pacuupennsie 2 Lc% =
VIPaBJICHUS POCKTAMU; BO3MOXHOCTH aHAaJIOTO- § =
= g poBoro IpeodpazoBaTes U &
E YK-2.2. Ymers: yMeTb: aHaJIOrOBOr0 KOMIIapaTopa B
= pa3pabaThIBaTh MPOCKT COCTaBUTH CXEMY coctaBe AVR - =
g C YYETOM aHaIU3a nHTepdericHoM MHKDPOKOHTPOJUIEPOB g
= aNTbTePHATUBHBIX MHUKPOTIPOIIECCOPHON Q
2 BAapUAHTOB €TO CHCTEMBI, Tewma 3. IlocaenoBaTenbpHBIN ;
™ “ o o
; peanuzauuy, nepudepuiineiii uarepdeiic SPI B 3
o ONpEIEATh LIeJIEBbIC coctaBe AVR- §*
5 JTarbl, OCHOBHBIE MUKPOKOHTPOJIJIEPOB =
é HaIpaBlieHus paboT; §
s OOBSICHUTP LIENH U Tewma 4. YHuUBepcanpHbIN S
o chopMyITUpOBaTh ACHHXPOHHBIN s
§ 3aJ1a41, CBS3aHHBIE C npuemonepenatunk UART B E
S MOJITOTOBKOM U coctaBe AVR- s
= peanu3anuel MpoeKTa; MHKPOKOHTPOJUIEPOB 3
e YIPaBIIATH TPOSKTOM Ha g
& .
g BCEX 3Tanax ero Tema 5. Unrepdeiic cszu 12C. 8
I
5 JKU3HEHHOTO IUKIJIA; [Iporokon 12C. Opranuzanus 3
2 pa6otsl 12C Ha Pascal-SCM. a
= Benomeie yerpoiicta 12C
m
g VYK-2.3. Bnagerts: BJIAJIEeTh:
B METOAUKaMU HaBBIKAMH Tema 6. MukponpoueccopHoe S
£ pa3paboTKu U MOJIETUPOBAHUS B | YIPaBJICHUE IarOBbIMU E
Q YNPABIEHUA NPOEKTOM; | 11 oanivrom IBUCaTEIsIME z,
g METO/AMH OUCHKH CUMYJISTOPE a0OTHI 2
= HOTPEOHOCTH B yaatope - p Tema 7. II S
© pecypeax u nHTepdericHoM ) ema 7. [IpoToxobl L§
N sdppexTHBHOCTH MHUKPOTIPOIIECCOPHOM rocjeaoBaTeIbHON cBsi3n RS232 =3
§ MpOEKTA. CHCTEMBI; u RS423 : g
=g
5 &
S
<o)
o
)
m
]
I
Q
(o]
=

Tema 8. [IpoToKOIBI
MOCJIEOBATEILHOM cBsI3u RS422
n RS485

Tema 9. [IpoTokon
[IOCJIEOBATEILHOM CBI3H
«rokoBas netis» CL
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; % HaBbIKAMHA aHajin3a U YCTPAaHCHUA | Tema 5. I/IHTep(bef/'IC cBsizu 12C.
5 e opmupOBaHHs CHHTAKCUICCKHUX 1 | TIporokon 12C. Opranu3zanms
§ S | KpUTCPHUCB IPUHATHSA | lorMueckux OMHOOK, | pagors 2C Ha Pascal-SCM.
< g | PCHICHHA. BO3HUKAIOIINX B | Benomele ycrpoiictea 12C
B = nporecce OTIAJIKU | Tema 6. MUKpPOIIPOLIECCOPHOE
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MHUKpPOKOHTPOJIIEP
(BCTpOEHHYIO TaMATh
MHUKponpolueccopa) ¢
HCIIOJIb30BaHUEM
BCTPOEHHOTO
IIporpaMmaTopa.

Tema 9. [IpoTokon
MOCJIEOBATEIIHLHOM CBI3HU
«tokoBag netristy CL
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TecToBbIe 3a1aHUS K J1A00PATOPHBIM PadoTaM MO AMCIUIIHAHE
«KomnblotepHabie 1 HHPOPMALMOHHBIE TEXHOJIOTHH B OTPACIN»

TectoBble 3aaHus K 1aOOpaTOPHBIM paboTaM Mo AucuuIUIMHE «KoMnbroTepHbIe
1 NH(OPMALIMOHHBIE TEXHOJIOTUH B OTPACIIN» COAEP>KAT BOIIPOCHI TIOPOTOBOT0, 0a30BOT0O
U BBICOKOI'O YpPOBHA. BOIpochl NMOpPOroBOro ypOBHS HANPABICHBI HA ONPEICICHUE
HaJlMyusl TEOPETHUYECKUX 3HAHMM y CTYIAEHTa IO JAaHHOW JuciuIuIMHE. Bompocer
0a30BOr0  ypOBHS TO3BOJIAIOT ONPEICIUTh YMEHHS pPAacCUUTaTh IapaMeTphl
UHTEP(PENCHON MUKPOIPOILIECCOPHOI CUCTEMBI; YUTATh MPOTPAMMHBIA KOJI Ha SI3BIKE
BBICOKOI'O YPOBHS, peanu3yrommun aJITOPUTM paboTHI uHTep(dericHo
MHKPONPOLIECCOPHON CUCTEMBI. BOPOCH! BBICOKOTO YPOBHS AUArHOCTUPYIOT BIIAJICHHUE
CTYJCHTOM HAaBBIKM MOJICJIHPOBAHUS B MPOTPAMMHOM CHUMYJATOpEe paboThI
UHTEP(PENCHON MHKPOMPOIECCOPHONW CHUCTEMBI; MPOTPAMMUPOBAHMS, KOMIUJISIUA U
OTJIa/IKU NIPOTPaMM I MHTEP(PENCHON MUKPOTIPOIIECCOPHOM CUCTEMbI, HATUCAHHBIX Ha
A3BIKE BBICOKOTO YPOBHS; AHAJIM3a U YCTPAHEHMS CHUHTAKCUYECKUX M JIOTUYECKUX
OolMOOK, BO3HUKAWOIIMX B TMpolecce OTIAAKU HOporpaMM  HHTephencHOM
MHUKPOIIPOLIECCOPHOMN CUCTEMBI, HAITMCAHHBIX HA A3BIKE BHICOKOI'O YPOBHS.

TecToBBIEC BONPOCHI K 3a1IUTE J1A00PATOPHBIX padoT:

1. IMPEKTUBBI UART u SPI
1. Kaxoit nupextuBoii Ha s3bike Pascal-SCM st AVR-MUKPOKOHTPOJIIIEPOB
OTPENEIIIETCS CKOPOCTh YHUBEPCAIIBHOTO ACUHXPOHHOTO MPUEMHUKA-TIEpEAaTUNKA
UART?
a) StackSize = $0032, iData; 6) FrameSize = $0032, iData; B) SerPort = 9600 Stop1;
r) TxBuffer = $0032; 1) BepHOTO OTBETa HET
2. Kaxkoii nupextuBoit Ha si3bike Pascal-SCM st AVR-MUKPOKOHTPOJIIIEPOB
onpenensiercs oobeM Oydepa npuemnuka UART?
a) StackSize = $0032, iData; 6) FrameSize = $0032, iData; B) SerPort = 9600 Stop1;
r) TxBuffer =8; nx) BepHoro orBera Het
3. Kaxoit nupextuBoii Ha s3bike Pascal-SCM st AVR-MUKPOKOHTPOJIIIEPOB
ONpPEEIIIeTCS CKOPOCTh YHUBEPCATIBHOIO ACUHXPOHHOTO PUEMHUKa-TIEpeAaTuNKa
UART pagnoii 115200 6011 ¢ AByMs CTOIIOBBIMU OUTaMu?
a) StackSize=115200,2iData; 6) SpeedSize=115200, 2iData;
B) SerPort=115200, Stop2; r) UARTPort=115200, Stop2; 1) BepHOTO OTBETA HET
4. Kakoit nupextuBoi Ha si3bike Pascal-SCM miist AVR-MukpokoHTpoiepoB
OTIPENICIIIETCS CKOPOCTh YHUBEPCATILHOT'O AaCUHXPOHHOIO MPUEMHUKA-TIepeAaTINKa
UART pasnoii 14400 6oxa ¢ 1ByMsi CTONOBBIMHU OuTaMu?
a) StackSize=14400, 2iData; 6) SpeedSize=14400, 2iData;
B) SerPort=14400, Stop2; r) UARTPort=14400, Stop2; 1) BepHOTO OTBETA HET
5. Kaxkoii nupextuBoit Ha si3bike Pascal-SCM nj1st AVR-MUKPOKOHTPOJIIIEPOB
onpenensercs oobem Oydepa nepenarunka UART?
a) StackSize = $0032, iData; 6) RxBuffer =8; B) SerPort = 9600 Stopl,;
r) TxBuffer =8; n) BepHOTO OTBETA HET
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2. KOJIMYECTBO INIEPEJABAEMBIX BUT UART

6. Paccuuraiite, ckonpko Out nepenaercs yepe3 UART, ecnu nepenano 27
cumBoJiioB ASCII?
a) 216; 0) 27;8) 270; r) 297, 1) BEPHOTO OTBETA HET

7. Paccuunraiite, ckonbko Out nepenaercs uepe3 UART, ecnu nepenano 227
cumBoJiioB ASCII?
a) 1816; 0)2043;  B)2497; 1)2270; 1) BEpHOTO OTBETA HET

8. Paccuuraiite, ckonbko Out nepenaercs uepe3 UART, ecnu nepenano 159
cumBoJioB ASCII? [IpuBeaute pacuer.
a) 1749; 0) 1272;  B) 1431; 1)1590; 1) BepHOTrO OTBETA HET

Q. Paccuuraiite, ckonbko Out nepenaercs uepe3 UART, ecnu nepenano 374
cumBoJioB ASCII? [IpuBeaute pacuer.
a) 3740; 0) 3366; B)2992; 1)4114; 1) BepHOTO OTBETA HET.

10. Paccuwnraiite, ckonpko Out nepenaercs uepe3 UART, ecin nepenano 473
cumMBoJiioB ASCII? [IpuBeaute pacuer.
a) 3784, 0)4257; B)5203; T1)4730; 1) BEPHOTO OTBETA HET

3. PACYET BPEMEHMU NIEPEJIAYU UART
11. Paccuuraiite Bpems nepeaauu 45 CUMBOJIOB IIPU CKOPOCTH IE€peiaynt
UART pasnoii 9600 601 npu TakToBOM yacToTe mpoueccopa f=1 Mriu?
a) 213,00 c.;6) 0,05156 c.; B) 0,432 ¢; 1) 0,4752; 1) BEpHOTO OTBETA HET;
12.Paccuurante Bpems nepenaun 445 cumBonoB npu ckopoctu nepenaun UART
paBHo# 115200 6ox npu TakToBO# YactoTe npoueccopa f=10 Mru?
a) 258,88 c.;0) 5,1264 c.; B) 0,4635 ¢; 1) 0,0425 c.; 1) BEPHOTO OTBETA HET;
13. Paccuuraiite Bpems nepenaun 389 cMMBOJIOB IPU CKOPOCTH NEPEAAUH
UART pasnoii 19200 601 nipu TakToBOM yactoTe npoueccopa =4 Mru?
a) 20,5392 c.; 0) 0,22286 c.; B) 0,02026 c; r) 1,8672 c.;
1) BEPHOTO OTBETA HET;
14, Paccunraiite Bpems nepenauu 648 cCUMBOJIOB IPU CKOPOCTH MEpPeIaun
UART pagnoii 57600 6o npu TakTOBO#M "yacToTe mporieccopa =8 Mru?
a) 0,12375 c.; 0) 4,6656 c.; B) 8,0808 c; r) 0,4241 c;
1) BEPHOTO OTBETA HET;
15. Paccuuraiite Bpemst nepenaun 846 CMMBOJIOB IPU CKOPOCTH MEPENAUN
UART pasnoii 14400 601 ripu TakTOBOM yactoTe nponeccopa =1 Mru?
a) 12,1824 c.; 0) 134,0064 c.;  B) 0,64625 c; r) 0,05875 c.;
1) BEpHOT'O OTBETA HET;

4. BBIYUCJIEHUE YITPABJIAIOIEI'O KOAA PETUCTPA UART

16. Kakum o6pa3om Ha s3bike Pascal-SCM pazpemnts npepbriBaHUE 110
3aBepuieHuto nprema ganubeix uepe3 UART nna AVR-mukpokoHTposuiepoB npu 8-
OWTHBIX TaHHBIX?
a) UCR:=$88; 6) UCR:=%$90; B) UCR:=9%48; r) UCR:= $38;
1) BEPHOTO OTBETA HET
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17. Kakum 06pa3om Ha si3bike Pascal-SCM paszpenuTs npepbiBaHue 10
3aBepiieHuto nepeaayn qaHHbix uepe3 UART miist AVR-MUKpOKOHTPOIUIEPOB, PEXKUM —
MOJTHOYTUUICKCHUM,8 OUT JaHHBIX?

a) UCR:=$88; 6) UCR:=3%90; B) UCR:=$48; r) UCR:= $98;
1) BEpHOT'O OTBETA HET

18. Kaxum o6pa3zom Ha si3bike Pascal-SCM pazpemmts nepenavy JaHHBIX B 9-
tubutHoM popmate UART nnst AVR-MukpokoHTposuiepoB, 6e3 mpepbiBaHuid, 9-¢ OUThHI
yCThI?

a) UCR:=$1F; ©0) UCR:=%90; B)UCR:=$1C;r)UCR:=S$FC;
1) BEPHOTO OTBETA HET

19. Ecnu ycranoBiens! [-OuT pazpenieHus riio0aIbHOrO MPEPHIBAHUS B
peructpe SREG u 6ut TXCIE B peructpe UCR, T0 onpenenute Ko B perucTpe
cratyca SREG, KOTOpBIIl HHULIMUPYET MPEPbIBAHUE IPOrPAMMBI 10 3aBEPUICHUIO
npuema UART AVR-mukpokoHTpomiepoB?

a) $80; 0) $70; B) $7F; r) $08;
1) BEPHOTO OTBETA HET
20.  Kaxum o6paszom Ha a3bike Pascal-SCM paspemmTs npepsIBaHUE 110

nyctomy peructpy AaHHbiX UART nnst AVR-MHKpPOKOHTPOJIIIEPOB, PEKUM —
MTOTHOAYTIIIEKCHUM,8 OUT TaHHBIX ?

a) UCR:=$38; ©0) UCR:=%90; B)UCR:=$48; 1) UCR:=3$98;

1) BEPHOTO OTBETA HET.

5. HABHAYEHMUE BbBIBOJ/IOB UART u SPI
21. Yepes Kakue BBIBOJBI OCYIIECTBIISACTCS CHHXPOHHBINM OOMEH JaHHBIMH 10
unrepdeiicy SPI?
a) RTS, CTS 6) MOSI, MISO B) TXD,RXD r1)TI,T2 na)BepHOro oTBETa HET.
22. Yepes Kakue BBIBOJIBI OCYIIECTBIISIETCSI aCHHXPOHHBIM OOMEH JTaHHBIMU T10
IIOCJIEI0OBATEILHOMY MTOPTY?
a) RTS, CTS 6) MOSI, MISO B) TXD, RXD 1) TI1, T2 1) BepHOro OTBETa HET.
23. Uepes kakoil BBIBOJI OCYIIECTBIISIETCSI TAKTUPOBAHUE BEJIOMOTO YCTPOUCTBA
MIpU CUHXPOHHOM OOMEHe TaHHbIMHU 110 uHTepdeiicy SP1?
a) SS 6) MOSI B)MISO r1)SCK 1) BEPHOT'O OTBETA HET.
24. Kakoii BBIBOJ SIBJISIETCS BXOJIOM BBIOOpa BEIOMOTO YCTPOUCTBA MPH
CUHXPOHHOM OOMeHe AaHHbIMU 110 uHTEpPeiicy SPI BeiBoa?
a) SS 6) MOSI  B) MISO r1)SCK 1) BEPHOTO OTBETA HET.
25. Yepes kakoil BEIBOJ] OCYIIECTBIISIETCS TAKTUPOBAHUE BEJIOMOI0 YCTPOHCTBA
MIpU ACHHXPOHHOM 0OMeHe naHHbIMU 1o uHTepdeiicy UART?
a) SS 6) MOSI  B) MISO r1)SCK 1) BEpHOTO OTBETA HET.

6. BUJbI HTHTEP®ENCOB

26. Kaxoit uatepdeiic 001aiaeT HaUBBICIIEH TOMEXO0YCTOMYMBOCTHIO TIPH OOMEHE
TAHHBIMU?
a) RS232 6) RS485 B) CL (TokoBas metnsi) 1) RS423 1) BepHOro OTBETA HET.

27. Kakoit untepgeiic o0nanaeT Hauxyauie noMmexoycTounBOCThIO0 TpU 0OMEHE
TAHHBIMU?
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a) RS232  6) RS485 B) CL (TtokoBas netniss) 1) RS423 1) BepHOTO OTBETa HET.
28. Kakoii uatepdeiic paboTaeT TOJBKO B MOJYAYIUIEKCHOM pexXuMe?
a) RS232 0) RS485 B)RS422 1)RS423 1) BepHOro oTBETA HET.
29. Kakoit untepdeiic ucmnoab3yeT B KauecTBe HHPOPMAIMOHHOTO CUTHAJa
3HAYEHUE IIEKTPUIECKOTO TOKa?
a) RS232 06) RS485 B)CL r) RS423 1) BepHOrO OTBETA HET.
30. Kakoit uaTEpdeiic UCIoIb3yeT B Ka4eCTBE MH(POPMAITMOHHOTO CUTHAJA

3HAYCHHUE PA3HOCTHU MOTCHIIMAJIOB COCTMHUTEIHHBIX MMPOBOIOB?
a) RS232 0) RS485 B)CL r) RS423 1) BepHOTO OTBETA HET.

7. AHTEP®ENC 12C. TUPEKTUBBI

31. Kakas aupektuBa uMnoptupyet uarepdeiic munsl 12C?

a) Import  12Cport;  6) Import 12CCLK; B) Import 12CDAT;
r) Import 12CSTAT,; n) BepHOro OTBETa HET.

32. Kakas nupextuBa untepderica munsl 12C onpenenser nopt noj uatepdeic
el 12C?

a) 12Cport = PortB; 0) I2CCLK= PortB; B) I2CDAT= PortB;
r) I2CSTAT=PortB; 1) BepHOro OTBETa HET.

33. Kakas nupextuBa untepdeiica mmnsl 12C onpenensier BeiBo 'Clock’
3ape3epBUPOBAHHOIO Noja muHy [2C nmapamnenbHOro nopra, yepes3 KOTopyro
(bopMHUpYETCS TAKTOBBIN CUTHAJ TIPH Mepeave JaHHBIX WU IPUHAMACTCS TAaKTOBBIH
CUTHAJI TIPH TIpUEME JTaHHBIX ?

a) 2Cport=2; 0)[2CCLK=2; B)I2CDAT=2; 1)I2CSTAT=2;
1) BEPHOTO OTBETA HET.

34. Kakas nupextuBa unrepdeiica munsl 12C onpenenset BeiBox 'Data’
3ape3epBUPOBAHHOTO Noja muHy [2C mapannenbHOro nopra, 4epes3 KOTopyro
(dhopMHUpyeTCs TOTOK JIaHHBIX MPU TIepeIayue Wik MPUHUMAIOTCS TaHHbIE?

a) 2Cport =3;  0) [2CCLK=3; B)I2CDAT=3; 1)I2CSTAT=3;
1) BEPHOTO OTBETA HET.

8. AHTEP®ENC 12C. ®YHKIINH.

35. Kakas ¢bynkuus unrepdeiica mmmnsl 12C onpenenser, 4To BeJoMoe
YCTPOMCTBO CYIIECTBYET U OTBEYAET, IPU 3TOM BO3BpAILAET UCTUHY (true), a B ciryyae
omnOKH QPyHKIMS BO3BpaaeT J1oxsb (false)?

a) 2CCLK; 6) [2COUT;B) I2CINP; 1) [2CSTAT; 1) BepHOTO OTBETA HET.

36. Kakas ¢pynkuust unrepgeiica munbl 12C cunthiBaeT, no KpalHel Mepe, OJJuH
0ailT BRIOpaHHOTO BEJOMOI'0 YCTPONCTBA, IPU 3TOM E€CJIM MONBITKA CYUTHIBAHUS HE
yaauHas (TimeOut), To B pe3ynbTaTe yHKIMA Bo3Bpaiaet false, nHade pezynbraTom
Oyner true.

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

37. Kakas ¢pynkums uarepdeiica munbl 12C mpou3BoauT 3amuch, 1o KpaiHen
Mepe, OJIMH OalT BEIOPAHHOTO BEJOMOI'O YCTPOMCTBA, IPU ATOM €CJIH MOMbBITKA 3aMUCH
He ynauynas (TimeOut) — HET MOATBEPKICHUSI, TO B pe3yJbTaTe (YyHKIIHs BO3BpAIacT

false, mnaue pesynbpTaTom Oymer true.
a) 2CCLK; 6) [2COUT; B) [2CINP; 1) I2CSTAT; 1) BepHOTrO OTBETA HET.
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9. MACCHUBbI

38. Kakoe ki1roueBoe CI0BO UCIOJIB3YETCS JJIs1 OObSIBJICHUS MacCuBa?
a) massiv, ©0)array; B)Stream; 1) volume; a) BEpHOTO OTBETa HET.

39. B xakom auanaszoHe OyayT HOMepa JIEMEHTOB (MHICKCHI) B 00bsIBIEHHOM
MAaCCUBE Week : array[l..7] of integer;?
a) 1..7; 0) 0..6; B) 2..8; r)7.1; 1) BEpPHOTO OTBETA HET.

40. Yo mpou30onaeT, eciiu Mpu 0ObABICHHOM MAacCUBE Week : array[l..7] of
integer; 3alMCaTb KOMaHAY Week [ 8] =25;7
a) 3amuch yncia 25 B anemeHT Week[7];  ©) BBIXOJ 3a IIpe/ieibl MACCHBA; B) 3aIHCh
gucia 25 B anemeHT Week[6]; T') NEPETNOJIHEHUE CTEKA;
1) BEPHOTO OTBETA HET.

41. Ckonpko O0aliT OyAeT BBIACICHO B ONMIEPATUBHON MaMSTH 10]T 0OBSABICHHBIN
MAacCCUB Week : array[l..7] of word;?
a)7; 0)14;B8)6; 1) 12; 1) BEepHOro OTBETA HET.

10. APUOMETHUUYECKHUE OITEPALIUU

42. Cnoxwute nBa yucia 11110000b u 00001111b. Kakoii 6ynet pe3ynbrat?
a) 0lh 0) 10h B) OFOh r) OFFh 1) BEPHOTO OTBETA HET.

43. C moMOIIIbI0 JIOTHYECKOTO CJIBUTA BIeBO YMHOKbTe uncsio 00001111b Ha 2.
Kaxoit Oyznet pesynbTat?
a) OEh 0) 10h B) OFh r) 1Eh 1) BEpHOTO OTBETA HET.

44. C moMoIIb0 JIOTHYECKOTO CJIBUTA BIIPaBO pasaenute uucyio 11110000b Ha 2.
Kaxoit Oyznet pesynbTat?
a) 77h 0) 78h B) 7Fh r) 18h 1) BEpHOTO OTBETA HET.

45. C moMoIIIbio JIOTHYECKOTO CIBUTa BIIPaBo pasaenute yucio 11110000b Ha 4.
Kaxkoii Oyaet pe3ynbrar?
a) 33h 0) 3Ch B) 3Fh r) C3h 1) BEpHOT'O OTBETA HET.

46. Oraumure ot yuciaa 00001110b u 00001111b. Kakoii 6yner pe3yibrar?
a) 01h u N=1 0) IOEhu N=1  B) 00h u N=1 r) FFh u N=1
1) BEPHOTO OTBETA HET.

Kpurepuu u mikana OIEHMBaHUSI MO OIICHOYHOMY CpeACTBY «TecToBble 3aqaHusi K
J1a00paTOPHBIM paboTam»

[xama OIICHUBAHUS Kputepuii onieHuBaHus
(uHTEpBaN 0aNIIOB)
5 TecThl BBITOJIHEHBI HA BEICOKOM YpOBHE (ITPaBUJIBHBIC OTBETHI JTAHBI
Ha 90-100% TecToB)
4 TecThl BBITOJIHEHBI HA CPEeIHEM YPOBHE (ITPABMIIBHBIC OTBETHI JaHbBI
Ha 75-89% TecToB)
3 TecThl BBITOJIHEHBI HA HU3KOM YPOBHE (IIPaBUJIBHBIC OTBETHI JIAHBI
Ha 50-74% TecToB)
2 TecThI BBITOJIHEHBI HA HEYTOBICTBOPUTEILHOM YPOBHE
(mpaBUILHBIC OTBETHI IaHBI MeHee ueM Ha 50% TecToB)
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Teoperuyeckue BONPOCHI
1. punmun padoter Mmoayinst DCIII3Y B coctaBe AVR — MUKPOKOHTPOJLIEPOB.
[Ipouecc o6pamenus k DCIII3Y.
2. JlexnapupoBaHU€ NMEPEMEHHBIX CBsi3aHHbIX ¢ suerikamu JCIIII3Y. Bpems u

nporoko 3anucu/yrenus: SCIII3Y.

3. O6mwue ceenenus 06 ALII (ycnoBHble 0003HAUEHHS, CTPYKTYPHBIE CXEMBI) B
coctaBe AVR -MHUKPOKOHTPOJUIEPOB; Pa3psAHOCTb, BpeMsl peoOpa3oOBaHMs,
oTpenTHoCTh npeodpazoBanms AT

4. MynbsTunnekcupoanue kananoB ALIL; peructpsl craryca, ynpaBieHus: U
nanHbiX ALIIT; npepsiBanue mo 3aBepiiennu ALLL.

5. IlocnenoBarensHbiii uHTEpdeiic SPI. O6mme cBeieHns 0 Mocie0BaTeIbHBIX
uHTepdelicax; MPUHIKNI pabOoThl MOCIEA0BATEIBHOIO EPUPEPUIHOTO
untepdeiica SPI; apxutextypa unrepdeiica SPI.

6. IlocnemoBarennubliit uHTEpQEiic SPI. Peructpsl craryca, ynpaBineHus U TaHHBIX
SPI; npepsiBanue mo SPI.

/. YHuBepcanpHblil nocneaoBatenbHblil npuemonepeaatdnk UART. [Mpunnun
paboThl YHUBEPCATLHOTO aCHHXPOHHOTO npuemorniepeaarunka UART;
apxurtektypa untepdeiica UART.

8. YHuBepcanbHbI ocneaoBaTenbHbli puemonepenatank UART. Peructpsr
cratyca, ynpasienus u fanueix UART; npeprsiBanue no UART.

9. Crangapt nocnenoBarenbHOro nHTepdeiica RS232.

10. CranmapT nmocaeaoBarenbHOro naTepdeiica RS422,

11. CranmapT nmocaeaoBarenbHoro narepderica RS423.

12. Crannapt nocnenoBarenbHoro narepderica RS485.

13. ITocnenoBarensHas mmHa 12C. O6mue cBenenns o6 narepdeiice cpszu 12C;
IPUHIUI paboThl (TIpoTOKO) uHTEpdeiica cBszu 12C;

14. TTocnenoBarensHas mmHa [2C. IToctpoenne uaTepdetica csazu 12C;
opranuzauus padotsl [2C na Pascal-SCM. Begomsie ycrpoiictsa 12C.

15. Crangapt nocnenoarenbHoro uatepdeiica CL (TokoBast meTiis).

16.lupextuBbl BoicOKOYpoBHEBOTO si3bika PASCAL-SCM nist pabotst ¢ L/,

17.®ynkunu BeicokoypoBHeBoro si3bika PASCAL-SCM nist pabotsr ¢ LT,

18.VcTopus pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOMIIBIOTEPHON TEXHUKU
19.Texnuueckue cpeacTBa KOMIIBIOTEPHBIX CUCTEM: MTPOLIECCOP; ONepaTUBHAs
MaMsTh; YCTPOMCTBA XpaHEHUS TaHHBIX.
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IpakTnyeckue 3a1aHus

Ykaxkute OIOK KOMaHJ, KOTOPhIE 3aMOJHSAIOT CPOKY B MPOrPAMMHOM KOJIe¢ CHMBOJIAMH,
KOTOpBIE NIEPEAl0TCs YEPE3 YHUBEPCAIbHBIN aCHHXPOHHBIN TTpueMorniepenarauk 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]:= Serlnp;
endfor;
LCDclr;
LCDxy(0,0);
Write (LCDOUt, C);
Write(SerOut, 'Hello");
endloop;
end.
B noanporpamme 3amucu MaccuBa Bo BHemHiow OCIII3Y ykaxwurte, rae ocymiecTBiseTcs

ycTaHOBKa BHyTpeHHero aapeca JCIIII3Y:
Procedure PP_SEND;
Begin

repeat until SEND=true;

for p_index:=0to 15 do

bool:= 12Cout(adrss_I2C, 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;

Jomummre OIOK KOMaHA, KOTOpble OyAyT 3amoiiHATh  CIEAYIOIIYI0  CTPOKY
KUJKOKPUCTAJUIMUYECKOTO HMHAMKATOpa B MPOTPAMMHOM KOJI€ CHUMBOJAMH, KOTOpBIE OyayT
MIPUHUMATBCS CIIEAYIOUIUMU Tocie 3anoinHeHus: nepBoil cpoku XKW udepes yHuBepcanbHbIN
aCMHXPOHHEIHN npuemornepenatank 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 mognporpamme BbeiOopa BHemHeit OCIIII3Y ykaxure, rae ykaswsiBaercs, kakas OCIIII3Y

BbIOMpaeTCs:

Procedure PP_SELECT;

Begin

repeat until SELECT=true;

if adrss_12C=$51 Then adrss_12C:=$52; llanpec yerpoiicrsa s 12C =$52
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else adrss 12C:=$51; /fampec yctpoitctsa s 12C =$51
endif;

dd:=dd+1;

for p_index:=0to 15 do

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

endfor;
end;

5. Jonumwure 00K KOMaH[I, KOTOpbIe OYIyT BOCIPOU3BOAMTH ,,2XO”, TO €CTh MPHUHATHIA C
IIK cuMBoOn Jo/mkKeH MrHOBEHHO BepHyThes K 11K 1t cuMBOIOB, KOTOpBIE OYAYT IPUHUMATBCS
115t iepBoid cpoku JKKU depe3 yHuBepcalibHbIN aCHHXPOHHBIN npruemonepenatduk 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. JonummuTe 670K KOMaHIl, KOTOPBIE pa3pemiaT MpephIBaHue MO MYCTOMY PErHcTpy JaHHBIX
YHHUBEPCAITBHOT'O aCUHXPOHHOTO npuemMHuka-nepenatunka UART? B moamnporpamme o0paboTku
npepbiBanuil (Ha3Banue noanporpammbl UDRE) 3arpy3uts m1000i CHMBOI B PETUCTpP JaHHBIX.
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.
PaccunTaiite konnuectBo 6aHkoB JaHHbIX U1t DCIIII3Y o6bemoM 256 G6alfT pu 1eKIapupoBaHUN

7. 3amMChIBa€MbIX JJAHHBIX CIEAYIOIIEH CTPOKOM:

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

8. JomnumuTe 610K KOMaH[l, KOTOPbIE pa3pelaT MpepbIBaHUE [0 MYCTOMY PETUCTPY JaHHBIX
YHUBEPCAJIBHOIO aCHHXpOHHOTO NpuemHuka-nepenarunka UART? B noamporpamme o6paboTku
npepbiBanuii (Ha3Banue noanporpaMmmsl UDRE) 3arpy3uts m0060ii CHMBOI B PETUCTpP JTaHHBIX.
begin

Enableints;
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]:= Serlnp;

endfor;

LCDclr;

LCDxy(0,0);

Write (LCDOut, C);

Write(SerOut, 'Hello");
endloop;
end.
Paccuunraiite konmmuecTBo 6ankoB gaHHBIX 111 DCIIII3Y o6beMoM 256 6aiiT mpu JeKIapUpPOBAHUHA
3alIMCHIBAEMBIX JIAHHBIX CIEAYIOLIEH CTPOKOW:
mass_o : array[0..15] of float;

I[OHI/IHII/ITG 6JIOK KOMaH, KOTOPBIC ITO3BOJIAT NPECPLIBAHUE 110 3aBCPIICHUIO ITPHUEMA NAHHBIX
YHHUBEPCAITBHOT'O aCUHXPOHHOTO npuemHuka-nepenatunka UART? B moanporpamme oOpaboTku
npepbiBaHuil (Ha3Banue noanporpaMmbl RXRDY) 3arpy3uts 110001 CUMBOJ B PETUCTP AAHHBIX.
begin

Enableints;

Write (SerOut, 'Hello");
loop

for 1:=0 to 255 do

Write (SerOut, IntToStr(i));

endfor;

for 1:=0 to 16 do

C[1]:= SerInp;

endfor;

LCDclr;

LCDxy(0,0);

Write (LCDOut, C);

Write(SerOut, 'Hello’);
endloop;
end.

Paccuuraiite konuuectBo 6ankoB qaHHbIX 11 DCIITI3Y oO0bemom 256 GaiiT npu aeKIapupoBaHUN
3aMHUCHIBAEMBIX JIaHHBIX CIEIYIOIIEN CTPOKOM:
mass_o : array[0..15] of char;

Paccuuraiite Bpems nepeaaun 45 cumBoioB ripu ckopoctu nepegaun UART pasnoit 9600 601 npu
TaKTOBOH yactoTe mponeccopa f=1 Mru?

B nognporpamme urenns maccusa Bo BHelH00 JCIIII3Y ykaxure, Kyaa ocyiiecTBiaseTcs

CUMTHIBAHUE MIPUHUMAEMON HHPOPMAIIUH:
Procedure PP_ACCEPT;
Begin
repeat until ACCEPT=true;
for p_index:=0to 15 do
bool:= 12Cout(adrss_I12C, 2*p_index+32*p_Bank);
bool:= 12Cinp(adrss_I2C, mass_i[p_index ]);
repeat until bool=true;
endfor;
LCDclr;
LCDxy(0,0);
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14.

15.

16.

17.

18.

19.

20.

for p_index:=0to 7 do
write(LCDout, inttostr(mass_i[p_index])+'");
endfor;
LCDxy(0,1);
for p_index:=8 to 15 do
write(LCDout, inttostr(mass_i[p_index])+"");
endfor;
end;

PaccuuTaiite Bpems nepenaun 445 cumBoinos mipu ckopoctu nepenaun UART pasnoit 115200 6ox
IIpU TAaKTOBOM "acToTe mporeccopa =10 Mru?

[Ipu BemosHeHnn nanHoro Osoka IIIJ Bpamaercs MPOTHB YacOBOW CTPEJIKH C TOCTOSHHOMN
CKOPOCTBIO, TIOKa YA >KMBAETCs KHOMKA. PaccunTaiiTe ckobKo 1maroB OyaeT caenaHo 3a 1 cek.

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

Paccuuraiite Bpems nepenaun 389 cumBosioB npu ckopoctu nepenaun UART pasnoii 19200 6ox
IIPU TaKTOBOM YacToTe nmpoueccopa f=4 Mri?

HpI/I BBIIIOJTHCEHUHU OAaHHOI'O 010Ka I_H[[ BpamacTca I10 JacOBOM CTPCIIKEC C YCKOPCHUCM H
3aMCJICHUCM, ITOKAa YACPIKUBACTCA KHOIIKA ITPOUCXOAUT IIJIABHOC YBCIIMUCHUC YaCTOThI, HC OoJtee
MaKCHMaHBHOfI, a ITpU OTITYCKAaHUHW NPOUCXOIUT INIABHOC YMCHBIICHUC YaCTOTHI 4O MUHHMAaJIbHOM.
3a Kakoe BpeMA 6YI[6T AOCTUTHYTa MaKCHUMAJIbHAad 4YacTOTa IIPU BBIIIOJIHCHUNW KOMAH/bI
StepRampCW:

If button3=false then

StepStartFreq:= 100; (* 100Hz *)
StepEndFreg:= 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 nepenaun UART pasuoit 57600 6ox
IIPU TaKTOBOM yactoTe nporeccopa f=8 Mru?

PaccuuTaiite Bpems nepenauu 846 cumpoinoB npu ckopoctu nepenaun UART paBroit14400 6ox
P TaKTOBOI yacToTte nmporeccopa f=1 Mru

Paccuuraiite konuuectBo 6ankoB qaHHbIX 411 DCIIII3Y oO6bemom 256 GaiiT npu neKIapupoBaHUN

3aIlIMChIBACMbIX JAaHHBIX cnenylomeﬁ CTpOKOﬁZ
mass_o : array[0..15] of integer;
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Kputepuu u mikana olleHWBaHUs 1O OLIEGHOYHOMY CPEACTBY MTPOMEKYTOUHBIN KOHTPOIIb
(«dK3amMen»)

IIIxana oneHBaHUA Kpurepuit onenuBanus
(nHTEpBaN OAIIOB)
oTINYHO (5) CryaeHT riay0oOKO W B MOJHOM 00BEME BIafceT MPOTPAMMHBIM

MaTepuagoM. ['paMOTHO, HCUEpHbIBAIOLIE U JIOTUYHO €ro
U3JaraeT B yCTHOW WM nUCbMeHHOW (opme. [Ipu 3TOM 3Haer
PEKOMEH/I0BAaHHYIO JIUTEPATYpPy, NPOSBISIET TBOPUECKUIN MTOAXO.
B OTBETaX Ha BOIIPOCHI M IPABUIBHO OOOCHOBBHIBAET NPHUHSITHIE
pelleHns, XOpOUIO BJIAJEeT YMEHUSIMU M HaBbIKAMHU IpU
BBINOJIHEHUH [TPAKTUYECKHX 3a/1a4.

xoportio (4) CryaeHT 3HaeT MporpaMMHBIN Martepual, rpaMOTHO U IO CYTH
U3JaraeT €ro B YCTHOM MM NUCBbMEHHOM ¢opme, nomyckas
HE3HAYUTEJIbHbIE HETOYHOCTH B YTBEP)KICHUSX, TPAKTOBKAX,
OIIpeNIeJIEHUSIX M KaTeropusix WM HE3HAUUTEIbHOE KOJIUYECTBO
omn6Ook. Ilpu sTOM BiageeT HEOOXOAUMBIMU YMEHUSIMH U
HaBBbIKAMU IPU BBIIOJHEHUH NPAKTUYECKUX 3a/1a4.
YIIOBJIETBOPUTENILHO (3) CTyzeHT 3HaeT TOJIbKO OCHOBHOM IIPOrPaMMHBIN MaTepHal,
JIOITyCKAaeT HETOYHOCTH, HEAOCTATOUHO YETKHE (DOPMYITHPOBKH,
HEIOCJIEJ0BAaTEIbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOW MU
nucbMeHHOM (opme. [Ipu 3TOM HETOCTATOUHO BlIaIeeT
YMEHUSMH U HaBbIKAMU IPU BBIOJHEHUU MPAKTUUYECKUX 3a/au.
Jomyckaet 10 30% ommbOK B M3J1araéMbIX OTBETaX.
HEyJIOBJIETBOPUTENBHO (2) | CTyAeHT He 3HAeT 3HAYUTENbHOM YacTH IPOrpaMMHOIO
Matepuana. [Ipu 3ToM gonyckaeT MpUHIMIMAIBHBIE OLIMOKU B
JI0Ka3aTelbCTBAX, B TPAKTOBKE MOHATUN U KATErOpUMA, POSIBIIAET
HU3KYIO KYJIbTYPY 3HaHHM, HE BJaJIe€T OCHOBHBIMU YMEHUSIMH U
HaBBIKAMU IIpH BBINOJHEHUM NPAKTHYECKUX 3anad. CTyneHT
OTKa3bIBa€TCs OT OTBETOB HA JJOTIOJIHUTEIbHbIE BOIPOCHI
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JIMcT n3MeHeHu U JO0NMOJTHEeHUH

n/n

Bune! nomonuenuii u
U3MEHEHUN

Jlata 1 HOMep MPOTOKOJIA
3acemanus Kapeapsl
(xadenp), Ha KOTOPOM ObLTH
PacCMOTPEHBI U 0JI00PEHBI
W3MEHEHHMSI U JIOTIOJTHEHUS

Ioamnuce
(c pactmdpoBKoii)
3aBeyroniero kadeapoi
(3aBemyromux Kadeapamn)
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