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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

[enp Kypca — 00eCeUnTh MOATOTOBKY CIICIUATMCTOB B 00JIACTH BCTPAMBACMBIX CHUCTEM,
CIIOCOOHBIX MPOEKTUPOBATH CHCTEMBbI yNpaBieHUS Ha 0a3ze pa3IMYHBIX MUKPOKOHTPOJJIEPOB U
YCTPOMCTB MUKPOITPOLIECCOPHON TEXHUKH.

3ajaun Kypca — U3y4eHHUE:

- COBPEMEHHBIX TUIIOB MUKPOKOHTPOJIJIEPOB U UX APXUTEKTYD;

- (opMupoBaHHE HaBBIKOB MPOrPaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB Ui PELICHUS
MPAKTUYECKUX 3a/1a4;

- (¢dopMUpOBaHHE HAaBBIKOB pa3pabOTKM M TECTUPOBAHHUS MHUKPOKOHTPOJUIEPHBIX
MIPOTrPaMM NOCPEACTBOM UHCTPYMEHTAIBHBIX KOMIIBIOTEPHBIX CUCTEM.

Il. MECTO JTUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas auciumuinHa «lIporpaMMupoBaHre MHKPOKOHTPOJUIEPOBY» BXOAUT B 0a30BYIO

YacTh 00513aTENbHBIX JUCLUIUIHH.
Jng u3ydyeHus NaHHOM y4yeOHOM IMCHUIUIMHBI (MOAYJSI) HEOOXOJMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHUPYEMBIE IPEILIECTBYIOIIMMU AUCHUIIMHAMM :

e AJNTOPUTMBI U OCHOBBI IIPOTPAMMHUPOBAHHS
UucneHHble METO/IbI U TPOrPaMMHUPOBAHNE
OCHOBBI POOOTOTEXHUKHU
OCHOBBI PaIUO3TEKTPOHUKHU
PaanoTexHuueckue Lenu U CUrHaJbI

e OCHOBBI TIOCTPOEHUS BBIYUCIUTENBHBIX crcTeM (OBM)
[Tepeuenp nocienyommx y4eOHbIX AUCLUUIUINH, U1 KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIC JTAHHOW Yy4eOHON TUCIUTUTHHOM:

e [ludposas 06paboTKa CUTHAIIOB
[Tudpossie cuctemsl nepenayu HHGoOpMaLuu
[TpoMblilIEHHOE TPOTPaMMHUPOBAHUE
[{u¢poBble cUrHaNbHBIE TIPOLECCOPHI
OCHOBBI IOCTPOEHUS U YIIPaBJICHUs OECIMIOTHBIMH alapaTamMu

I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETEHLUH B
coorBerctBu ¢ @®I'OC BO wu OIl BO mno wnanpaBinenuto mnoxaroroBku 09.03.02
HNupopmManoHHbIe CHCTEMbI U TEXHOJIOTUH.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIN I

Nuauxkaropsl
Komnerennus . PesyabTaThl 00yyeHus1
KOMIeTeH Ui

OIIK-7 HJIK ok 7.2 3HaTD:

Cnocoben Ocywecmensem MPUHIMIBL pabOThl U APXUTEKTYPY
ocyujecmeniamo 6b100p | 6b1O0OP TUIOBBIX POrPaMMHO-aNapaTHBIX
naamegopm U | UHCIMPYMEHMANbHBIX YCTPOICTB; TIPUHITATIBL
UHCIMPYMEHMANbHBIX npoCPamMmHO- MIPOEKTUPOBAHHUS
NPOSPAMMHO-ANNAPAMHBIX | ANNAPAMHBIX cpedcme | DIEKTPOHHBIX YCTPOMCTB Ha
cpedcms Ol peanuzayuu | 01 peanuzayuy | OCHOBE MUKPOKOHTPOJIJIEPOB.




uH(ﬁOPMaI/;MOHHle cucmem

uHgoOpMayuoHHbIX
cucmem

YMmerb:
OCYLIECTBIATH CcOOp W aHaIu3
UCXOJHBIX MaHHBIX Ui pacdyera U

IIPOCKTUPOBAHUA BCTpanuBaCMbIX
CUCTEM U CPCACTB aBTOMATU3aAllUU U
YIIpaBJICHHA, HCIIOJIb30BaTh

CpeiacTBa pa3pabOTKH U OTJIAJKU
IIPOrPaMMHOT0 OOECIIEUEHUsI CUCTEM
pEeaIbHOTO BPEMEHHU.

Baanern:
HaBBIKaMHU MIPOrPaMMUPOBAHUS
MHKPOKOHTPOJIIEPOB U ux

UCIIOJIB30BaHUA Ul peallu3aluu
WH(POPMAIIMOHHBIX CHCTEM.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM IMCUMILTHHBI COCTABJISAET: B 5 cemecTpe 4 3aueTHBIX elnHUIbI, 144 yacoB, B 6 cemecTpe 4 3a4eTHBIX elnHUIbI, 144 yacos.

(I)opMa l'lpOMe)KyTO‘lHOﬁ aTTeCTalu: 3a49€T € OHeHKOﬁ, 3a4eT ¢ OLEHKOM

4.1. Coz[epncafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leﬁHLIX 3aHATHIL M OTBEJEHHOI0 HA HUX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YacoB

Buner yueGHOI paboThl,

BKJIFOYAsi CAMOCTOATENbHYIO pab0oTy 00y4aromuxcs,

MPAKTUYCCKYIO IIOATOTOBKY U TPYAOCMKOCTb

®
>
=
§ g (B yacax)
No § s K 6 2 ®opMa TeKyIero
° Pasies AHCHHILINEbI/TeMa Z 2z OHTAaKTHas paboTa MpenoiaBaTes ¢ = KOHTPOJIS
n/m 23 00yYarOIMMHUCS B
@ 2 o g g ycneBaeMoCTH
S | Bz 5 ¢
g = ; = Cemunap/ 5 g
) o o IIpakTHueckoe, =]
E § : % Jlexkuus faGopaopHoe KoncyabTanus §
@) =] = E 3ansTue/ O
1 2 3 4 5 6 7 8 9 10
1 T1. ApxuTeKTypa MEKPOKOHTPOJUICPOB. 5 59,5 - 8 34 0,5 17
2 T2. TlporpamMmmupoBaHre MUKPOKOHTPOJUIEPOB 5 59,5 - 8 34 0,5 17
3 T3. Cucrema KomMaHI MHMKPOKOHTPOJUIEPOB 3auwura
AF\;M 6 67,5 10 30 0,5 27 n1abopaTOpHBIX
4 T4. Ilepudepuiinsie YCTPONCTBA 6 685 10 30 05 28 pador
MuKpokoHTposuiepoB ARM Cortex-M3. ' ’




4.2. I1naH BHeayIUTOPHOI CaMOCTOSITEIbHOIH Pa00oTHI 00y4aIOIIMXCS MO TUCIHHILINHE

CamocTosaTenbHas pabota 00ydaronuxcs VuebHo-
METOIIECKOEe
OueHouHoe
Cemectp Haspanue paszena, TeMbI B - Cpoxu Tpy10eMKOCTb cu CICTEO obecreueHne
BBIIIOJIHCHUA o
U]l CAMOCTOSATEIbHON PabOThI onHe (uac.) pen CAMOCTOSTEIHOI
(nenens)
paboTHI
T1. ApxutekTypa MUKPOKOHTPOJIJIEPOB. VICTOYHHKY W3 TIepedHst
JUTEPATyPHI;
5 1-8 17 v . CaMOCTOSATE b HBII
CTHBIN
. TTOWCK JIUTEPaTypHl Ha
5 T2. IIporpammupoBaHre MUKPOKOHTPOJUIEPOB CIIPaBOYHOM JIUTEPATYPOU, 9-17 17 KOHTPOJIb, pecypcax, TOCTYIHbBIX
AVR MEPBOUCTOUYHHUKAMHU, 3aImTa II0 JIOTHHY U NapoJIio,
T3. CucreMa KOMaH ] MUKPOKOHTPOJIJIEPOB KOHCIIEKTOM nabopaTopHpIX | PCAOCTABIACMBIM
6 ARM 18-27 27 pabo Hayunoii 6u6:110Texoit
T
. ury
6 T4. Ilepudepuiiabie ycTpoicTBa 28-37 28
MukpokoHTposuiepoB ARM Cortex-M3.
OO6muit 00beM caMOCTOATENbHOM PabOThl O TUCIUILTHHE (4Yac) 89




4.3. Coaepxxanme y4eOHOro MaTepuaJia

T1. ApXUTEKTYpa MUKPOKOHTPOJJIEPOB.

ApXHUTEKTYpbl ~ MUKPOKOHTpOJUIEpOB.  OCHOBHBIE  3JIEMEHTBHl  CTPYKTYPHOH  CXEMBI.
Knaccudukanus ycrpoiicts namsitu. EEPROM. FLASH. Cucrema koMaH1T MUKPOKOHTPOJLIEPOB.
MuxkpokoHTposuiepsl cemeiictBa AVR. Mukpokontposiepsl cemeiictBa ARM. 8-, 16- u 32-
paspsiHbIE MHKPOKOHTposuiepel. Peructper obOmero nasHadenuss (POH). Peructper BBOma —
BbIBOJIA. [lamMsATh iporpaMM U namsiTh JaHHBIX. CUETUNKK KOMaH/ U CTEKOBas maMsTh. [lepudepus
MUKpOKoHTpoJsuiepa. Iloncucrema BBoma — BeIBoAa. Cucrema npepblBaHuil. TaliMepbl-cHeTUHKH,
CTOpOXXeBO#  Taiimep. [lpyrue BcTpoeHHBbIe mepudepuiiHple  YCTpOWcTBa.  AHAJIOTOBBIE
koMmmaparopsl (Analog Comparator). Ananoro-udgpoBoit u nudpo-aHaIOroBbIi MPeoOpa3OBaATEIH.
VYHUBepcaTbHBIA  TIOCIENOBATENbHBIN  acHHXpoHHBIH npuemonepeaardynk (UART /USART).
Wntepdeiicet UART. [Mocnenosarensusbiii nepudepuitnsiii unrepdeiic (SPI). [TocnenoBarenbHblii
nByxnpoBoaHbIii naTepdeiic (TWI).

T2. IIporpaMmmMupoBaHue MUKPOKOHTpoJL1epoB AVR.

Oransl pa3paboTku nporpammbl. CrocoObl alrOPUTMHU3ALMU U MIPOrPAMMHPOBAHUS PabOTHI
MHUKPOKOHTPOJUIEPOB.  TpaHCiALus NporpamMMmbl, MpOIIMBKAa MHUKpOKOHTposuiepa. O0630p
coziep>)kuMoro (aitra mpomuBku. Pa3dop (daiina onucaHuil u TUCTHHTA IporpamMmel. Pasmemenue
IIpOrpaMMbl B MaMATH MUKpOKOHTpoJsuiepa. [Iporpammaropsl. IlocnenoBarenbHble U napasiesibHble
nporpammaropbl. BHyTprucxemHoe mporpammupoBanue. Cpena paszpadotku Arduino IDE. Cpena
pazpabotku AVR Studio. IIponecc otnaaku mporpamm.

T3. Cuctema KoMaHJ MUKPOKOHTpoJiepoB ARM.

[Tporpammuas cpena paspadotku Keil p Vision, GyHKIIMOHATBEHBIE BO3MOKHOCTH.
[IporpamMmupoBanue Ha si3bikax Cu u AccemOiiep, cpaBHUTENbHBIN aHanu3. @opmar KoMaHbl,
Ha3zHauyeHUe 371eMeHTOB U nosielt. Knaccudukanus koMan o KOJIMYeCcTBY aJpecoB U IO METO1aM
azipecalyy. Y CJIOBHOE BBIIIOJIHEHHE KOMaH1 00paboTku JaHHbIX. KoMaHAbl 10CTyIa K MaMsTH,
METOBI aJipecaliy, (yHKIMOHATbHbIE 0COOCHHOCTHU. Vcriob30BaHue Joruyeckux onepauuit 1,
NJIN, uckmrouaromee NJIN mist popmupoBanus npusHakoB. Mcnonb3oBanue onepanuu
TECTUPOBAHUSA 17151 POPMUPOBAHUS MPU3HAKOB. THIIBI CIBUTOB, IPUMEHEHNE KOMaH]{ C/IBUTOB.
dopmupoBaHUE MPU3HAKOB PE3yJIbTaTa KOMaH/IaMU Pa3InyHbIX TUIIOB. OOpaboTKa MaccUBOB
JaHHBIX B MUKpokoHTpoiuiepax ARM Cortex-M3. Ludposas o6paboTka nHpopmanuu B
MUKpoKoHTposutepax Cortex-Ma3.

T4. llepudepuiinbie ycrpoiictBa MUKpOKOHTPo1IepoB ARM Cortex-M3.
OynknuonanbHbIN coctaB MK ARM Cortex-M3. @yHKIMH BBIBOJIOB MUKPOKOHTPOJLIEPA,
aJIbTepHATUBHbBIE (DYHKIIUH ITOPTOB. BHEIIHUE 11eNMU CHCTEMbI Ha MUKPOKOHTposuiepax ARM
Cortex- M3. ITapamnensasie moptel MK ARM Cortex-M3, hyHKIIOHAIEHBIE BO3MOXHOCTH,

CXEMbI BKIIIOUEHHUs BHEIIHUX ycTpoiicTB. [lapamnensusie moptst MK ARM Cortex-M3, ¢dyHkuun
PETUCTPOB P MPOTrPaMMHUPOBAHUH, BHIOOP (PYHKIIMH BBIBOJIOB MTOPTA, BHIOOP aHAIOTOBOTO WU
1 poBOro pexuma, BeIoop notpedasiemoit mommuoctu. [locnenoBatensusie moptet MK ARM
Cortex-M3, Tumebl, GhyHKIIHOHATBHBIE BO3MOKHOCTH, CXEMBI BKJIFOUEHHUS] BHEIITHUX YCTPOWCTB.
Taiimepst MK ARM Cortex-M3, ¢pyHKIIMOHATbHBIE BO3MOKHOCTH, peskuMbl padoTsl. LAIT u ALIII,
MIPUHIMUIIBI IOCTPOEHUS, pean3anys B MUKpOKOHTposuiepax cemerictea ARM Cortex,
0CcOOEHHOCTH NMPUMEHEHHs, IporpaMMupoBanue. Monysus curaaios. [IIUM, AUM, YHM.
Wcnons3oBanue Taitmepos amns dopmuposanus LLINM.



4.3.1. llepeyeHb CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a00PaTOPHBIX padoT

Ne
pa3iena
U TeMBbI

HaunmenoBanmue
CeMUHAPOB,
NPaKTHYECKUX U
JIa00pPATOPHBIX
padort

TpynoeMKocTh
(uac.)

W3 uux
NpaKTU4YecKas
NMOAr0TOBKA

Bcero
JacoB

OneHovyHkIe
cpeacTBa

dopMupyemblie
KOMIIeTeHI[UN

2 3

4 5

T1-T2

Pa3zpaboTtka u
IPOrpaMMUPOBAHNE
YCTPOMCTB, B TOM
4uClIe U YCTPOMCTB
pealbHOTO BpEMEHH,
Ha
MUKPOKOHTpPOJLIEpax
Atmel AtMega

68 -

T3-T4

Pa3zpaboTka u
IIpOrpaMMHUpPOBaHUE
YCTPOUCTB, B TOM
YUCJI€ U YCTPOMCTB
pEAIbHOTO BPEMEHHU,
Ha
MUKPOKOHTpOJUIEpax
STM-32

3ammTa
71a00paTOPHBIX
pabor

OIIK-7

4.3.2. [lepeyeHs TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOAITEJIbHOE U3y4YeHHe CTY/ICHTAMHU B
paMkax camocTosiTeibHOi padoTsl (CPC)

Ne Tema 3aganue @opmHpyemas UK
n/n KOMIIeTEHIUA
1 2 3 4 5
1 |TIL Apxurextypa | [loBTOpenue u
MHUKPOKOHTPOJIIEPOB. yriyOJaeHHoe
M3ydeHHe
2 | T2 IIporpamMmmupoBanue yueOHOro
MUKpoKoHTpoJuiepoB AVR Marepuaia
JICKITHH,
1 | T3. Cucrema KOMaH/ MOJrOTOBKA K OIIK-7 OIK7.2
MHUKPOKOHTpoJuiepoB ARM BBINOJIHCHUIO
1a00paTOPHBIX
1 | T4 [Mepudepuitnsie pabor,
YCTpOICTBA MOATrOTOBKA K
MHUKPOKOHTPOJUIEPOB ARM 3almTe
Cortex-M3 1a00paTOPHBIX
pabor

00s13aTETBHBIX

4.4. MeToanyecKue YKa3aHUs N0 OPraHU3alUM CAMOCTOSITeJIbHON padoThl CTY/IEHTOB

CaMocTosTenbpHas pa60Ta CTYACHTOB BCCX (I)OpM n BHIOB O6y‘{eHI/I}I ABJIACTCA OJHUM U3

BHUI0OB

o0Opa3oBaTenbHON

JIeATEIIbHOCTH,

o0ecrieunBaroei

peaTn3aIuio

Tpe6OBaHHﬁ GbenepanLHHx TOCYAAapCTBCHHBIX CTAHAAPTOB BLICHICTO 06pa3OBaHI/I$I. CormacHo




TpeOOBaHUSM HOPMATHUBHBIX JIOKYMEHTOB CaMOCTOSITEIbHAsE pa0doTa CTyAEHTOB SBISICTCS
00s13aTeIbHBIM  KOMIIOHEHTOM 0Opa30BaTeNbHOr0 Ipoliecca, TaK Kak oOHa oOecrneuynBaeT
3aKpeIJICHUE MOJyJ4aeMbIX HA JICKIIMOHHBIX 3aHITHIX 3HAHUN MyTeM NpPUOOpPETEHHS] HABBIKOB
OCMBICIIGHHST W DPACHIMPEHUS HUX COJCpXKaHMs, HaBBIKOB pELIECHUS AaKTyaJbHBIX HpobdiieM
dopmupoBaHus ~ OOMIEKYNbTYpPHBIX M NPO(ECCHOHAIBHBIX  KOMIICTCHLMH,  Hay4dHO-
UCCIIEIOBATENbCKON JIeATEeIbHOCTH, TOJArOTOBKM K CEeMHHapaMm, J1JabopaTOpHBIM paboTaM, caauye
3a4eTOB U dK3aMeHOB. CaMocTosiTenbHass paboTa CTYACHTOB IMPEICTaBISET COOOH COBOKYITHOCTH
ayTUTOPHBIX M BHEAYIUTOPHBIX 3aHATHH U pabor. CamocrositenpHas paboTa B paMKax
00pa30BaTEeNLHOTO MPOIIECcCa B BYy3€ PEIIAET CIASAYIONTUE 3a1a4u:

— 3aKpEIUICHUE U paCIIMpEeHUe 3HAaHUI, YMEHH, OJyYEHHBIX CTYACHTAMH BO BPeMsl ayAUTOPHBIX U
BHEAY/IIUTOPHBIX 3aHATHHA, TMpEBpalleHUEe UX B CTEPEOTHNBl YMCTBEHHOW U (u3mveckoi
NesITeNIbHOCTH;

— IpUOOPETEHHE JOTIOTHUTEIHHBIX 3HAHUI U HABBIKOB 110 JUCIUIIIMHAM YY€OHOTO IJIaHa;

— (QopmMupoBaHHWE M pa3BUTHE 3HAHUN M HABBIKOB, CBSI3aHHBIX C HAyYHO-HCCIEAOBATEIHCKOM
NEeSITEIbHOCTBIO;

— pa3BUTHE OPUEHTAIIUU U YCTAHOBKH Ha KaYECTBEHHOE OCBOEHHE 00Pa30BaTEIbHOM MTPOrPAMMBI;

— pa3BUTHE HABBIKOB CAMOOPTaHH3AIIH;

—  (dopmupoBaHHE  CaMOCTOSTENLHOCTH  MBIIUICHUS, CIOCOOHOCTH K  CaMOPAa3BHUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CaMOpeaTn3alliu;

— BbIpabOTKa HaBBIKOB S()(PEKTUBHON CaAMOCTOSTENBHON MNPOPECCUOHANBHON TEOPETUUYECKOM,
IIPaKTUYECKON M y4eOHO-HCCIIE10BATENbCKON e TEIbHOCTH.

IMoaroroBka k Jexkuuu. KauecTBO OCBOeHHS coAepKaHMS KOHKPETHOW TUCIUILIMHBI
MPSIMO 3aBUCHUT OT TOTO, HACKOJIBKO CTYACHT caM, 0€3 BHEIIHEro MPUHYKICHUS (GOpMHUPYET Yy ceOst
YCTaHOBKY Ha IMOJIyY€HUE Ha JICKIHUSIX HOBBIX 3HAHUMU, JOTOIHSIOMUX YK€ UMEIOIIUECs M0 JaHHON
TUCIMIUIMHE. Bpemss Ha MOATOTOBKY CTYACHTOB K JBYXYAacOBOW JIGKIIMU 110 HOPMATHBAM
cocTaBiigeT He MeHee 0,2 yaca.

IoaroroBka k JjaGoparopHomy 3aHsaTHIO. [lonroroBka Kk abopaToOpHOMY 3aHSITHIO
BKJIIOUYAET CIIEIYIOIINE SJIEMEHTBl CAMOCTOSITEIbHON e TeIbHOCTH: Y€TKOE MPE/ICTABICHHE 1IeNH U
3a4a4 €ro NpPOBEACHUS; BBIJCICHUE HABBIKOB YMCTBEHHOM, aHAJUTUYECKOW, HAy4YHOU
JeSTeNbHOCTH, KOTOpPBhIE CTAaHYT pe3ylbTaToOM MpeAcTosniel paboTel. BbipaboTka HaBBHIKOB
OCYIIECTBJISIETCS C TOMOIIBIO TIOJNy4YeHUs] HOBOW HHGpopManuu o0 M3ydaeMbIX TIpolieccax U ¢
MOMOIIBI0 3HaHHWS O TOM, B KakoOW CTENEHW B JaHHOE BpeMsl CTYIEHT BIAJeeT METOAaMHU
HCCIIeIOBATEIILCKOM JCSITETbHOCTH, KOTOPBIMH OH CTaHET IT0JIb30BaThCs HA 3aHATHH. [loAr0TOBKA K
Hepenko TpedyeT moabopa MaTepuana, JaHHBIX M CIEHUATbHBIX HCTOYHHUKOB, C KOTOPBIMHU
npeAcTouT yueOHas padota. CTyACHTBI CAMOCTOATEILHO OCYIIECTBIISIIOT TTOUCK COOTBETCTBYIOLIUX
HUCTOYHUKOB, OMpPEAENSAIOT aKTYalIbHOCTh KOHKPETHOTO HCCIEIOBAaHUS MPOIECCOB W SIBICHUU,
BBIJICTISTIOT OCHOBHBIE CIIOCOOBI JOKA3aTEIbCTBA aBTOPAMH HAYYHBIX PabOT IIEHHOCTH TOTO, YeM OHU
3aHMMalTCI. B Xxome camoro 3aHSATHS CTYISHTHl CHadajga TMPEJCTABJISIOT HailJICeHHbIE HMH
BapHaHTHl (OPMYJIIMPOBKH aKTYaJIbHOCTH HMCCIIEIOBaHUsS, OOCYKIAIOT UX M OOOCHOBBIBAIOT CBOE
MHEHHE O HaWIydllleM BapuaHTe. Bpems Ha MOATOTOBKY K IJIaOOpaTOPHOMY 3aHSTHIO IIO
HOpMaTuBaM cocTrasisieT He MeHee 0,2 yaca.

IMoaroroBka k 3a4eTy. CaMoCTOSTENbHAS MTOATOTOBKA K 3a4€Ty JIOJDKHA OCYIIECTBISTHCS B
TeUeHHe Bcero cemectpa. [1oiroToBka BKIIFOYAET CICAYIONINE ACHCTBUS: MIEPEUNTATh BCE JICKITNH, a
TakKe€ MaTepualibl, KOTOpble TOTOBHIUCH K JaOOPAaTOPHBIM 3aHITHSIM B TEUEHUE CEMECTpa,
COOTHECTH 3Ty HWH(OpPMAIHMIO C BOMPOCAMH, KOTOpPHIC JaHBI K 3a4eTy, eclii WH(OpMauu
HEJ0CTAaTOYHO, OTBETHI HAXOJAT B MPENJIOKEHHOW MperoaaBareneM auTepatype. PekoMmenmayercs
JIeNIaTh KpaTKue 3amich. BpeMs Ha MOJATOTOBKY K 3a4eTy [0 HOPMAaTHBAaM COCTABISICT HE MeHee 4
4acoB.

4.5. [IpuMepHasi TeMaTHKA KypCOBbIX padoT
BrimmotHeHNE KYpCOBBIX pabOT HE MPEAYCMOTPEHO YICOHBIM IIJIAHOM



V. VUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECIEYEHUE
TACIATITAHBI

a) nepevyeHb JUTEPATyPbI

1. HosukoB lO. B. OcHOBBI MUKpOIIpOIIECCOPHOM TeXHHUKH : y4e0. mocobue / FO. B. HoBukos,
I1. K. Ckopoboratos. - 3-¢ u3f., ucnp. - M. : UaTepHeT-YH-T uHGOPM. TeXHOJIOTHH ; [b. M.]
: bunom. Jla6. 3manwmii, 2006. - 358 c. : wn ; 21 cm. - (OcHOBBI MH(OPMALMOHHBIX
TexHoJIorui). - bubmuorp.: ¢. 356-357. - ISBN 5-9556-0054-x. - ISBN 5-94774-424-4 (20
9K3)

2. Kyzskos, O. H. [IpoextupoBanue cucTeM Ha MUKPOIPOIIECCOPaX U MUKPOKOHTpOJIepax /
O. H. Kysskos. - Tromens : Trom['HI'Y, 2014. - 104 c. - URL:
http://e.lanbook.com/books/element.php?pll_id=64535. - BC "Jlausp". - HeOorpaHuy.
noctym. - ISBN 978-5-9961-0847-3

3. Marpa, 1O. C. TIporpammupoBanue u ominaaka C/C++ npumoxkeHui s
mukpokorTpoiuiepoB / FO. C. Marna. - Mocksa : JIMK Tlpecc, 2012. - 168 ¢. - URL:
https://ibooks.ru/products/384378. - OBC "Aiibykc". - Heorpanud. goctyi. - ISBN 978-5-
94074-745-1

4. DKCIepuMeHT ¢ KOMITBIOTEPHOU MoJAepxkKoii: yued. mocodbue / O. O. I'mazynos [u ap.] -
Wpxkyrck : U3a-Bo UT'Y, 2014. - 73 c. - ISBN 978-5-9624-1103-3 (493k3.)

0) mepuoguYecKne U3IaAHUS
B) CIIUCOK aBTOPCKHX METOMYECKUX Pa3padoToK

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. ITouckossie cuctemsl Google, Yandex.

2. DJIEKTPOHHBIE PECYPCHI AOCTYIIHBIE O JOTHHY W MApOJIio, MpeaocTaBisieMbie Haywnoii
ouobaunorexon UI'Y.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

6.1. YueOHo-1a00paTopHOE 000py10BaHMeE:

Kommbrorepnast nmaboparopusi (aynuropusi 325), ocHaIleHHAsT BBIYUCIUTEIHHOM TEXHHUKOM,
cneunanbHbiM - [0  u  cBoGomHbIM JocTynmoM B ceTh  Internet, oTiagouHble miaTel ¢
MuUKpokoHTposuiepamu (cemeiicte AVR(AtMega), ARM (STM32)), Habop pa3anyHbIX aHAJOTOBBIX
U UUQPOBBIX JaTYUKOB, MAKETHbIE IUIAThl, HasyIbHOE OOOPYAOBaHHE, MHUKPOIJIEKTPOHHBIE
YCTPOMCTBA U YCTPONCTBA TUCKPETHON IIEKTPOHUKH.

6.2. [IporpammHoOe obecnieyenme:
CBoOOIHO pacmpocTpaHsieMOe NpPOTrpaMMHOE OOECleueHHe IpOrpaMMHBIE — CpPEeICTBa
pa3paboTtku s MukpokonTposuiepoB Arduino IDE, AVR Studio, Keil MDK-ARM uVision IDE,
IAR Embedded Workbench EWARM IDE.

6.3. TexHnuyeckue U J1eKTPOHHbIE CPeACTBA:
MynpTUMEANIHBIN TPOEKTOP, dKpaH (110 HEOOXOAUMOCTH ), MEJIOBask MJIM MapKepHast T0CKa.

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN
Ha nekuusix McCnosib3yloTCs aKTUBHBbIE METOJbl OOY4YeHMsI (KOMITBIOTEPHBIX CUMYJISIIHM,
pa30op KOHKPETHBIX cutyaruii). JlJabopaTopHbie pabOTHI MPOBOATCS ¢ UcHoNb30BaHueM [I19BM c
MOCTEAYIOMEN 3alUTOM.



VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISA U
IMPOMEXYTOYHOU ATTECTALLUU

OueHo4YHbIE CpeCTBA IJIA TEKYIIEro KOHTPOJIsI B SM ceMecTpe.

Texymuii KOHTpOJIb peanu3yeTcss B BUAE YCTHOIO TEKYIIEro KOHTPOJS AJs JOIMycKa K
MIPOBEJICHUIO T1a00paTOPHBIX PabOT M MX 3alIUT Ha Ja00PATOPHBIX 3aHITHUSX. TEKYIIUH KOHTPOIb
HaIpaBJieH Ha BbIsABJIEHUE ChopMHUpOBaHHOCTH KomrieTeHmin OITK-7.

Jlis peanmu3anMy  TEKYIIETO KOHTPOJISI HCIOJIb3YeTCs OauIbHO-PEUTHHTOBAs CHUCTEMaA
OLICHKH, IPUHSTAsi B YHUBEPCUTETE.

Tekymuii KOHTPOJIb YCIEBAEMOCTH — OCHOBHOM BHJ CUCTEMAaTHUYECKON MPOBEPKU 3HAHUH,
YMEHHH, HAaBBIKOB OOyYaroOmIMXcs. 3ajada TEKYIIET0 KOHTPOJS — OINEPATUBHOE U PETYISPHOE
yIOpaBlieHHE Y4eOHOW JeATENbHOCThIO OOYyYaloIIMXCS Ha OCHOBE OOpaTHOM CBSI3U W
KOPPEKTUPOBKH.

Jns peanmuzanuyd TEKYIIETO KOHTPOJSI HCIOJIb3YyeTcs OajuIbHO-PEUTHHIOBas CHUCTEMa
OIICHKH, TPUHSTAS] B YHUBEPCUTETE.

3a mocenieHrne KaxI0To JEKIIMOHHOTO 3aHaTus naercs 0,5 6amra (16 gacor*0,5 Gamma = 8
0aymtoB, 1 6ayt 3a Ka)xayro mapy JICKIIHA ).

MakcumanbHOE KOJIMYECTBO OAJJIOB 3a BBINMOJIHEHHE Oyioka JyraboparopHsix pador (JIP) ¢
MOCTeTyIOIIEH 3amuToi cocrapiser 82 Oana.

BosmoxHsbl «ipemuanbabie» 6amisl (1o 10), KoTopsie MOTYT OBITh JOOABICHBI CTYACHTY 3a
aKTUBHBIC (OpPMBI pabOTHI, BBICOKOE KAauyeCTBO BBHIMIOJHEHHBIX pPabOT, TOCPOUYHYIO 3allHUTy
J1a00paTOPHBIX pabOT | T.I.

Marepuans! Juisi IPOBEIEHUS TEKYIIEro U IPOMEKYTOUYHOIO KOHTPOJISI 3HAHUM CTYJIEHTOB:

Ne Bua xourpoJs Kountposnpyemsie Kountposmpyembie
TeMbl (pa3aeJibl) KOMIIeTeHI[um/
HHIUKATOPBI
1 2 3 4
1 Y CTHBIN TEKYIIHMI KOHTPOJIb T1-T2 OIIK-7/ OIIK7.2
2 Texkymnii KOHTPOJIb: 3amura | T1-T2 OIIK-7/ OIIK7.2
71a00paTOPHBIX pabOT
3 ITpoMexyTouHbIii KOHTpoJb 3HaHuu | T1-T2 OIIK-7/ OIIK7.2
(Tect)

IIpumep yCTHOTO TEKyIIETO KOHTPOJSA: IPUMEPHBIA INEPEUYEHb BONPOCOB I JAOIYCKAa K
BBINOJIHEHUIO OJI0Ka J1abopaTopHbIX padboT «Pa3paboTka M MporpaMMUpOBaHHE YCTPOUCTB, B TOM
YHCIIE M YCTPOWCTB PeabHOTO BPEeMEHH, Ha MUKpOKOoHTposiepax Atmel AtMegax:

Ha3nauenue ycTpoiicTB BBOIA

Opranusanys CKaHUPOBAHWS MAaTPUYHOM KIIABUATYPHI
Wnentudukanus HakaTus KJIaBUIINA KJIaBUATYpPhI

yCTpaHCHI/IC ;[pe6e3ra KOHTAKTOB KJIaBUATYPhbI

Cxema aJIropuTtMa I/IILCHTI/I(I)I/IKaI_II/II/I Ha)XaToOM KJIaBUIIHN

VYerpoiicta BeiBosa B MIIC
CeMucerMeHTHbIE HHIUKATOPBI

Craruueckas ¥ ITMHAMUYECKash UHIUKAIIMU
CxeMma anroputMa JMHAMUYECKON MHAUKAIIUU
Cxema anropuTMa CTaTUIECKON MHINKAIIUN




e JKKMWH, ocobennoctu noakimrouenus k MIT u MK

e [locnenoBaTenbHbBIN HHTEPGEIC

e OO0oOuIeHHas CTPYKTYpa MUKPOIIPOLECCOPHON CUCTEMBI YIIPABICHHUS.
e [Ipouecc BbIMOIHEHHS] KOMaH/bl B MUKPOIIPOLIECCOPHOM CHCTEME.

e Tumnsl agpecaliuu B MUKPOIIPOLIECCOPE.

Ilonstue u HasHauenune O3V, I13V.

YcrpoiicTBa BBOJa/BbIBOIa HHPOPMAIUH.

Haznauenune AJIY u ycTpoiicTBa ynpaBieHuUs.

Ilonsarue u Haznauenwne 1AIT u ALIIL.

Xapakrepuctuka AVR- MUKpOKOHTPOIIIEPOB.

Tekymuii KOHTPOJIb: 3amIuTa Ja00OpaTopHbIX pador. s 3amMTHl BBIMOJHEHHBIX
3amaHuii Ooka JabopaTOpHBIX paboT HEoOXO0AUMO O(GOPMHUTH OTYETHl B DIEKTPOHHOM WU
OymaxHOM Bujie. B oT4ere 1OKHBI IPUCYTCTBOBATD:

e OJOK-cxema pa3pabaThiBAEMOro YCTPOWCTBA.

® AIrOpUTM JU1S BBIYUCIICHHSI/TIPEOOPa30OBaAHHS

BCIIMYNHBI.
e pabouuii MPOrpaMMHBII KOJI YCTPOHCTBA sl MUKPOKOHTPOJLIEPA.

HU3MEPSEMO/KOHTPOIIUPYEMOMA

brnox mabopatopubix paboT «Pa3paboTka W NpOrpaMMHpPOBaHHE YCTPOHCTB, B TOM 4YHUCIE U
YCTPOMCTB PEaJbHOr0 BPEMEHH, Ha MHUKpOKOHTposuiepax Atmel AtMega» comepxuT 3aaaHus
Pa3IMYHOM CIOXKHOCTH, KOTOPBIE OIIEHMBAIOTCS B pa3jinyHOe KojiuuecTBO OamioB (ot 1 mo 10
6amioB). [Tocnenyromas 3amura 3a1aHuil paboThl JOOABISET K MAKCUMAIILHOMY 3HAUCHUIO 0aioB
3a 3aJjaHle MYJIbTUIUTMKATUBHBIA KOI(PPHUIIMEHT U3 TaOIUIBI OLEHOYHOTO CPEJCTBA IS 3allUTHI
1abopaToOpHBIX padoT.

[TapameTppl OLIEHOYHOIO CPEACTBA AJIs 3AILUTHI JJAOOPATOPHBIX pabOT

Onenka / % oT MakcuMyMa 3a paboTy B 6ajutax
Kpurepun
p—— OTan4HO Xopomio Y noBiners. Heynogi.
70-100 % 40-60 % 10-30 % 0%
B 1ies1o0M otuer
odopmiieH
KOPPEKTHO,
ClIeNIaHbI BBIBOJIBI,
HO UMEIOTCS Oruer opopmiieH
Oruet He 0OpMIICH.
HE3HAYMTEIIbHBIC HOJIHOCTBIO.
HEJIOCTaTKH. NmeroTcst 3aMevaHns
[MomHOCTRIO U Otuer oopmiieH co
IIpu 3ammTe 10 0hOpMIICHHIO,
KOPPEKTHO 3HAYUTCIIbHBIMU
CTYACHT BbIBO/JIbI CACJIAHbI HE
0(hOpMIICH OTYET, 3aMEYaHUsIMH,
MOKa3bIBAET HOJIHOCTBIO.
CAcJIaHbl BBIBObI. BBIBOJbI HE ITOJIHBIC,
MOHUMAaHHe Ipwu 3amure -
Brinmonnenue [pu 3amure [IPH 3aIIUTE CTYACHT C
. Marepuana, CYXKICHHUS
3a/TaHA I HIOKa3aHO TpyAoM GopMyIHPYeET
IIPUBOAUT IMOBEPXHOCTHHEI,
BCECTOPOHHEE U CBOH MBICIIH, HE
OpUMEPBI, HO COJIEpIKAT OIIUOKH,
riryboKoe 3HaHue MPUBOJTUT MTPUMEPHI,
UCITBITBIBACT OpUMEpBI He
MarepHana. HE JIaeT OTBETAa Ha
3aTpyaHEHUA C NPUBOAATCA, OTBETEI
JOTIOTHUTENbHbIC
BbIBOJaMU, Ha JOIIOJITHUTCIIBHBIC
BOIPOCHI
OJIHAKO BOIPOCHI HE
JOCTATOYHO yBEPECHHBIE.
TIOJTHO OTBEYAET
Ha
JOTIOTHUTENbHbIC
BOIIPOCHI.




OueHoyHble CpeACTBA MJIs MPOMEXKYTOYHOH aTTecTaluu B SM ceMectpe (B ¢opme 3auera ¢
OLIEHKOI1).

IIpome:xyTouHasi arrectamusi B QopMe 3aueTa C OLEHKON HalpaBlieHa Ha IPOBEPKY
chopmupoBanHoctr komnerenmmii OIIK-7. B Tedenme cemecTpa 3a BBINOJHCHUE 3aJIaHUN
TEKYIIET0 KOHTPOJISI CTY/IEHTY HAUUCISIOTCS Oallibl U B KOHIE ceMecTpa 0auibl CyMMUPYETCsl AJis
BBIYMCIICHHS] PEUTUHTA CTYICHTA.

CryneHT AomycKaeTcsi K MPOMEXYTOUHOM aTTecTally, €CiIu ero peHTHHr cocTapisieT 42
Oamuta u Oonee. IIpomexxyTouHas aTTecTais MPOBOIUTCS B BUAEC HMTOTOBOTO KOMIIBIOTEPHOTO
TECTUPOBAHUSA 110 BCEM pa3jienam Kypca.

HapaMeprI OLCHOYHOI'0 CPCACTBA JJIA BBIIIOJTHCHHUA HTOIOBOI'O TECTOBOI'O 3a1aHM

[Ipenen MTEIBbHOCTH KOHTPOJIS 90-120 muu
KomnmaecTo 3axanuii 40-60
[TocnenoBarenbHOCTh BEIOOPKH BOIPOCOB ciyyaitHast
Kputepuu onenku B Oamiax:
% HpaBJI;I?H:Hi?f(?f];IeOT]ZB %0.3) 60% — 100% mpaBUIIbHBIX OTBETOB
0 Gamnos 0% — 59% npaBUIIbHBIX OTBETOB

[Io pe3ynbraraM HWTOTOBOTO TECTOBOTO 3aJaHHUS K PEUTHUHTY CTyIeHTa A00aBisercs
HaOpaHHOE KOJIMYECTBO OAJIOB, H, B CIIy4ae, €CJIM OOIIHA PEHTHHT CTAHOBUTCS OOJIBIIIC WU PABCH
60, mpocTaBIIsSIETCS 3a4€T U OIICHKA.

Kputepun omnpeneneHuss akageMU4ecKOW OIEHKH AU(QPEpeHIIMPOBAHHOTO 3a4yeTa Ha
OCHOBAHMU UTOTOBOTO PEUTHHIA CTY/ICHTA.

WTOrOBBIN PEUTHHT CTYIEHTA AKazieMuyeckasi OleHKa
86-100 6ainoB OTan4HO

71-85 Gannos Xopo1io

60-70 GanmoB Y 10BIETBOPUTENBEHO

IIpumep TecTOBBIX 3aAaHMii 1J1sl IPOBepKHU chopMupoBaHHOCTH KoMneTeHumii OITK-7

1. Ilo kakoil apXUTEKType U3 MepEeYrCICHHbIX peann3oBanbl AVR-MUKpokoHTposuiepsl? (BbiOepUTe
MIpaBWIbHBIN OTBET):

A. ®oH-HeiimaHOBCKast apXUTEKTypa

b. 'apBapckas apxuTekTypa

B. Monuduxarmus RISC

I'. CISC

2.  YCTaHOBHUTE COOTBETCTBHE MEXAY perucTpamu Jr00ro  mapajuiedbHOro  Iopra
AVRMukpokoHTposiepa (X — uMst mopra):

A.PORTx | 1. peructp HampaBieHHs Iepeaayy JaHHBIX (BBOJI/BBIBO) O KaX/IOMY MHHY 1OpTa

b. DDRx 2. perucTp BBOJAA JAHHBIX

B. PINx 3. perucTp BbIBOJA JIAHHBIX

3. MakcumanabHOe KOJMYECTBO TaHMepOB-CUETUYHMKOB Y AVR-MHKPOKOHTpOIIEPOB (BbIOEpHTE
MIPaBWJIbHBIN OTBET):

A2

b. 4

B.8

I'. y AVR-MUKpPOKOHTPOJIIIEPOB HET TAUMEPOB-CUETUHKOB




4. Tlpennenurens Ha BXOA€ B 0a30BBI CYETYMK TaiiMepa-cueTdunka AVR-MuUKpoKOHTpoIepa
npeaHa3HaueH 1)1 (BBIOEPUTE MPABUIBHBIN OTBET):

A. pacmmpeHus auamna3ona (GOpMHUPYEMbIX 9acTOT M JUTUTEILHOCTEH TaiiMepa

b. nns nepexnroyeHus: TaiMepa-cueTyuKa B peKUMBI TaliMepa U CHeTYMKa

B. 00a nmpuBeIeHHBIX YTBEPKICHUS BEPHBI

I'. 00a mpuBeIeHHBIX YTBEPHKICHUS JIOKHBI

5. [IpuBeauTe COOTBETCTBUE B PEKUMAX pabOTHI KaHAIa BBIXOJHOTO CPaBHEHUS TailMepa-cueTynuKa
AVR-MukpokoHTpOIIIEpa:

A. CTC (Clear Timer on | 1. dhoopmupoBaHHe Ha BBIX0JI€ MUKPOKOHTPOJIJIEpA CUTHAJIA C IIUPOTHO-
Compare Match Mode) | uMnynbcHON Moaysiei

b. Fast PWM Mode 2. PEeXHUM, KOTJIa TaMEpOM-CUYETYMKOM (POPMHUPYIOTCS TOJIBKO JIBa
¢dmara 3ampoca Ha MPEPHIBAHUSA: MO JOCTHIKEHUIO MaKCHMAaIbHOTO
3HAYCHUS U 110 COBIAJICHUIO

B. Normal Mode 3. ¢opmupoBaHHE Ha BBIXOJE MHKPOKOHTPOJIEpPA  YacTOTHO
MOJIyJIMPOBAHHOTO CUTHaJIa

6. OmpenenuTe 4acTOTy BBIXOJHOTO CHTHaja B pexkume padotsl «Fast PWM Mode» BBIXOAHOTO
KaHana TaiiMepa-cueTunka AVR-MHKpPOKOHTpOIJIepa, €ClIM 4YacToTa TIeHepaTopa TaKTOBBIX
uMIysabcoB paBHa 16 MI'n, ycraHOBIIEHHOE MaKCHMalbHOE 3HAU€HHE 0Aa30BOr0 CUETYMKA PaBHO (2
B cTereHH §), KO3 UIIUEHT AeNeHUs IpeaaeauTes 256 (IpuBeaIuTe OTBET)

7. Onpenenure nepuon popMupoBanus (hara 3ampoca Ha MPEephIBAHNE 110 COBIAACHUIO TaliMEPOM-
cueTunkoM AVR-MuKpokoHTposiepa (MepHoja BPEMEHHOH 3aep)KKM TaliMepa) B €ro pexume
«Clear Timer on Compare Match Mode», ecim dYacToTa TeHEpaTOopa TAaKTOBBIX HMITYJIECOB
MHUKPOKOHTpoJuiepa paBHa 16 MI'1, ycTaHOBIEHHOE MakCHMalbHOE 3HaYCHHE 0A30BOT0O CUETUMKA
paBHO (2 B creneHu 8); KOdDPHUIMEHT AETCHUS MPEANSTUTENs 8; YUCII0, 3aUCAHHOE B PETHUCTP
BBIXOJIHOTO CpaBHEHUs, paBHO 128 (puBeaUTE OTBET)

8. YcTraHoBHUTE COOTBETCTBHUE MCKAY BUIaMU IIaMATU AVR-MI/IKPOKOHTpOHHepa 1 UX CBOMCTBaMHU:

A. SRAM l. g JOJArOBPEMEHHOIO SHEPrOHE3aBUCUMOrO XPAHEHHUS JaHHbIX,
oOpailieHre K naMsiTu nodaiiTHoe

b. flash memory 2. s TeKyIeW 3amucy, XpaHeHWs W CUUTHIBAHWS JIaHHBIX,
Y4YacCTBYIOUIMX B BBIYMCIUTEIHHOM MPOLIECCEe

B. EEPROM 3. nans  3amucH, OHHEPrOHE3aBHCHUMOIO XpaHEHHMsT U CUUTBHIBAHUSA
porpaMM, KOHCTaHT, OOpalleHue K MaMsATH POUCXOAUT MOCTPAHUYHO

9. Uto BXoauT B cocTaB mpoleccopHoro simpa AVR-MukpokoHTposuiepa (BeiOepUTe MpaBUIbHBIC
OTBETHI):

A. cuetunk komanj (PC — program counter)

B. apudmernro-noruueckoe ycrpoiicteo (ALU — Arithmetic-Logic Unit)

B. 610k peructpos oodiiero naznauenusi (GPR — General Purpose Registers)

I'. mamste iporpamm (flash-memory)

J1. peructp cocrostuus (SREG — Status Register)

E. perucrp-ykazarens Bepumunsl creka (SP — Stack Pointer)

10. YcraHoBHTE COOTBETCTBHE MEX/Ty TUIIOBEIMH MHTEpEiicaMi MEKPOKOHTpPOJIJIEpa U UX
CBOWCTBaMH:

A. UART 1. CUHXpOHHBI NOCIEIOBATENbHBIM IYMJIEKCHBIH KaHall Iepenadyn
JTAHHBIX

b. 12C 2. aCHHXPOHHBIM IIOCIENOBATENIbHBIN TYMJIEKCHBIM KaHal Nepefadu
JTAHHBIX

B. SPI 3. CUHXPOHHBIN MOCJIEI0BATENbHbIN MOTYAYIJIEKCHBIM KaHall NepeJadyn
JTAHHBIX

11. Haunyumiee paspemieHHe, KOTOpO€ MOXKET OBITh JOCTHUTHYTO MpPHU MEPeBOJIe aHaJOrOBOM
BEJIMYMHBI B IM(PPOBOI BUJI, paBHO (BbIOEpUTE MPABUIBHBIN OTBET).
A. £2 M3P




b. +1 M3P

B. £/ M3P

I'. % M3P

12. Ha pucyHke KpacHOHW KpHBOW 0003HA4Ye€H BXOJHOW cHUTHajd. YepHbIE TOYKH — OTCUETHI
auckperu3anuy. Kakoe siBjieHHe ONMUCBHIBaeTCsS CUHEH KprBOit? (BbIOEpUTE MPABUIILHBIN OTBET)

0 1 2 3 4 5 6 7 8 9 10
A. Annacusr

b. Jlxxurrep

B. ®nukkep

13. YcranoBHTE COOTBETCTBHE MEXK]y YCTPOHCTBAMH TaiiMep-CYETYNKA MUKPOKOHTPOJIIEpa:

A. 0a30BBIi CUETUHK 1. mnpemHasHadeH s (QOPMHPOBAHUS BpPEMEHHBIX HHTEPBAJIOB

3aJJaHHOM JJINTEILHOCTH BBIXOJHOTO CUTHANIA

b. KaHall BXOJHOI'O 2. HCIIOJIB3YCTCA JIA MMOJACUCTa UMITYJIbCOB OT CUCTEMHOI'0 IréHeparopa

3axBaTa TAKOBBIX UMITYJIBCOB, WJIM OT BHCIIHUX YCTpOﬁCTB
B. xaman BBIXOJHOI'O 3. npeaHasHadcH i1 1oJACHCTa AJIUTCIIBHOCTH BPEMCHU KAKOT'O-TO
CpaBHCHUA BHEIIHETO COOBITHS (HaanMep, JIINTCIIbHOCTH I/IMHy.]'ILCEI)

14.Kakoii crioco0 TakTHpOBaHHUsSI MUKPOKOHTPOJUIEpa 00eCIeYnBaeT HAaUBBICIIYIO CTA0MIBHOCTh
4acTOThI?

A. ¢ McnIoNb30BaHUEM KBapLIEBOI'O PE30HATOPA

B. c ucnons3oBanneMm LC-nenun

B. c ucnons3oBannem RC-nienu

OneHoYHbIE CPEACTBA VIS TEKYIIEro KOHTPOJIsI B 6M cemecTpe.

Tekymuil KOHTPOJIb peain3yeTcsi B BHUJIE YCTHOTO TEKYIIETO KOHTPOJIS ISl JOIyCKa K
MIPOBEJICHUIO 1a00paTOPHBIX PabOT M MX 3alIUT Ha Ja00PaTOPHBIX 3aHIATHUSX. TEKYIIUH KOHTPOIb
HaIpaBJieH Ha BbIABIEHUE cpopmMupoBaHHOCTH KomneTeHIni OITK-7.

Jns peanmuzanuyd TEKYIIETO KOHTPOJSI HCIOJB3YyeTcsl OajIbHO-PEUTHHTOBas CHUCTEMa
OIICHKHU, TIPUHSTAsI B YHUBEPCUTETE.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJI CUCTEMAaTHUYECKOM MPOBEPKU 3HAHUM,
YMEHUW, HABBIKOB OOYyYaIOIMMXCA. 3agada TEKYIIEro KOHTPOJS — OINEpPAaTUBHOE M PETYISIpHOE
ylpaBieHHe Yy4eOHON JesATeNbHOCThIO OOydJalomuXcsi Ha OCHOBE OOpaTHOW CBSI3U U
KOPPEKTUPOBKH.

Jns peanmuzanuyd TEKYIIETO KOHTPOJSI HCIOJB3YeTCsl OajuIbHO-PEUTHHTOBas CHUCTEMa
OIICHKHU, TIPUHSTAsI B YHUBEPCUTETE.

3a mocemIeHne KaKI0To JIEKITMOHHOTOo 3aHaTHs naetcs 0,5 6amna (20 wacos*0,5 6amna = 10
OaiioB, 1 Ga 3a KaXIyI0 mapy JICKIU).

MakcumManbHOE KOJIMYECTBO OassioB 3a BHIMOMHEHHE Ooka maboparopHbeix pabot (JIP) ¢
nocneayrouei 3amuroii coctannser 80 6anios.

Bo3moxHb! «arpemuansibie» 0amnsl (10 10), KoTopbie MOTYT OBITh 10OABIEHBI CTYACHTY 3a
aKTUBHBIE (DOPMBI PabOTHI, BHICOKOE KaYECTBO BBIMOJHEHHBIX PabOT, TOCPOUHYIO 3aIUTY 3aJaHUN
610Ka 1a00paTOPHBIX PadOT U T.JI.




Marepuais! Uit IPOBEIECHUs TEKYLIETO U IPOMEKYTOUYHOIO KOHTPOJISl 3HAHUM CTYACHTOB:

Ne Bun xonTpoas KonTposnpyembie KonTtpoanpyembie
TeMbl (pa3aeJibl) KoMIleTeHIuu/
HHIMKATOPBI
1 2 3 4
1 Y CTHBIN TEKYIIUH KOHTPOJIb T1-T2 OIIK-7/ OIIK7.2
2 Texymuit KOHTPOJIb: samura | T1-T2 OIIK-7/ OIIK7.2
71a00paTOPHBIX padOT
3 [IpomexxyTouHblii  KOHTpOb 3HaHWM | T1-T2 OIIK-7/ OIIK7.2
(Tect)

IIpumep yCTHOro TEKYyIIErO0 KOHTPOJIA: IPUMEPHBIM INEpEeYeHb BONPOCOB IS JIOIycKa K
BBHITIOJTHEHUIO OJioKa abopaTtopHbix paboT «Pa3paboTka M mporpaMMUpOBaHUE YCTPOMCTB, B TOM

YHCIIe ¥ YCTPOICTB peasbHOro BpeMeHH, Ha MUKPOKOHTpoIuiepax STM-32y:

OpHOHANPaBIICHHBIC TTOPTHI BBOIa/ BBIBOJIA.
JIByHaIpaBJIeHHbIE IOPTHI BBO/IA/ BHIBOJIA.

PaGora ¢ nepudepuitnpiM 000py10BaHUEM.

Mertoas! paboThl ¢ HUPPOBBIMU ITOPTAMH MUKPOKOHTPOJLIEPA.
ANTOpUTMBI YIIpaBJIEHUS NIarOBBIMU JBUTATEISIMU.
TalimepHasi CeKIMSI MHUKPOKOHTpoJiepa —
MOCJIEIOBATEILHOCTEMH.

Mertoabl U3MEpeHHsI BpeMEHHBIX HHTEPBAJIOB.
Mertoibl IpeACTaBICHUS JaHHbIX.

Meroapl 00pabOTKH U CHHXpOHU3AUH JaHHBIX ALIIT

[IporpamMmma mMpOTHO-UMITYJILCHOM MOAYJISILIMYA CUTHAJA.
Mertoapl niepeaun JaHHBIX 110 TOCIeI0BATEIbHBIM HHTEpdeiicam.
CuHXpOoHM3alLMs IBYHAIIPABICHHOM Nepelauu JaHHbIX.

dopmathl KapoB Toclea0BaTeIbHOr0 HHTEpdeiica

dbopMHupoBaHHE

MUKpPOKOHTPOJIIEPHL: THIIBI

MUKPOKOHTPOJIIIEPOB.

pasInyHbIe

CJIOKHBIX

OcobeHHOCTH MTPOTPaMMHUPOBAHUS TTOCIIEI0BATEILHOTO HHTEpdelica
MHUKPOKOHTPOJUIEPOB;

BPCMCHHBIX

THUIIBI naMAaATHu

e Oco0eHHOCTH NMPUMEHEHUS] MUKPOKOHTPOJUIEPOB B MH(POPMALMOHHBIX cucTeMax. [IpoGiemMsl

BbIOOpa MK

e Onucanue koMaH acceMOiepa. OcOOEHHOCTH KOMIIIMPOBAHUS MPOEKTOB U KoMmuiisatopa C.

e Omnucanue 6ubMoTEK U paiiBepoB Atmel Software Framework.
e OOpalOoTUMK MpepbIBaHUI;
e VHHBepcalbHbIi aCHHXPOHHBIN pHUeMoIepeJaTyuK

e Hurepdeiicst SPI, 12C.

Tekymuii KOHTPOJIb: 3amUTa JAa00paToOpHbIX pador. s 3amMTHl BBHIMOJHEHHBIX
3alaHuil Ooka J1abopaTOpHBIX paboT HeoOXoauMo OQOPMHUTH OTUETHl B DJIEKTPOHHOM WIIU

OyMmaxHOM BuJEe. B oTuere NOMKHBI IPUCYTCTBOBAT:
e 0ioK-cxema pa3pabaThiBAEMOro yCTPOHCTBA.
® aNropuTt™M Ui BBIYUCIICHHSI/TIPE0Opa30BaHUS
BEJINYHHBI.

U3MEPSEMO/KOHTPOTUPYEMOU

e pabounii MporpaMMHBII KOJI yCTPONCTBA AJI1 MUKPOKOHTPOJLIEpa.

bnok naGopatopHbix pabor «Pa3paboTka W NpPOrpaMMHUpPOBAHHE YCTPOWCTB, B TOM 4YHCJIC H
YCTPOMCTB pealIbHOTO BpeMEHHU, Ha MUKPOKOHTposutepax STM-32) cofepXuT 3adaHus pa3IHaHOI
CIIO)KHOCTH, KOTOPBIC OILICHUBAIOTCS B pa3inyHOe KoyimdecTBO OamioB (ot 1 mo 10 OGamios).




[Tocnenyromast 3ammra 3alaHUil pabOThl AOOABISET K MaKCHMMaJIbHOMY 3HAYEHHIO OasioB 3a
3a7aHue MYJbTUIUIMKATHUBHBIA KO3()(UIMEHT n3 TaONWIBl OIEHOYHOTO CPEICTBA IS 3aIUTHI
nabopaTopHBIX padoT.

[TapameTpsl OLIEHOYHOTO CPEICTBA AJIsl 3ALIUTHI JJAOOPAaTOPHBIX padoT

Orenka / % ot MakcuMyMa 3a paboTy B Oamiax
Kpurepun
OLEHKH O1inyHo Xoporio VY noBnets. Heynogi.
70-100 % 40-60 % 10-30 % 0%
B nenom otuer
odopmIieH
KOPPEKTHO,
C/IeTIaHbl BBIBO/IBI,
HO UMEIOTCS Otyet opopmiieH
OtueTt He odopMIIeH.
HE3HAYUTEIbHBIC MOJTHOCThIO.
HEIIOCTAaTKH. Wmetrorcst 3ameyanust
IToxHOCTBIO M OtueT ohopmIteH co
[Tpu 3amuTe 1o 0(hOPMIICHHUIO,
KOPPCKTHO 3HAYUTCJIBbHBIMHU
CTYIICHT BBIBOJIBI CIIC/TAHBI HE
o(opMIICH OTYET, 3aMEUYaHMSIMH,
MOKa3bIBaCT MOJTHOCTBIO.
CJICJIaHbI BBIBOJIBI. BBIBOJIBI HE TIOJTHBIC,
IIOHUMAaHUEe ITpu 3amure -
Beinonnenue ITpwu 3ammuTe IPH 3aIIUTE CTYACHT C
. marepuana, CYKICHUS
3aJlaHu MIOKa3aHo TpyznoM GopMyIHpyeT
PUBOIUT MOBEPXHOCTHBI,
BCECTOPOHHEE U CBOM MBICJIH, HE
MIpUMEpHI, HO coJiepyKaT OLINOKH,
riy0oKoe 3HaHHE TPUBOIUT MIPUMEPHI,
HCIIBIThIBACT IIPUMEPLI HE
Mmarepuana. HE JIaeT OTBETa Ha
3aTPYJHEHHS C | MPUBOISTCS, OTBETHI
JOITOJTHUTCIIBbHBIC
BBIBOJaMH, Ha AOIIOJIHUTCIIbHBIC
BOITPOCHI
OJTHAKO BOITPOCHI HE
JOCTATOYHO yBEpEHHBIE.
MOJTHO OTBEYAET
Ha
JIOTIOJTHUTEIIbHBIC
BOITPOCHI.

OueHoyHble CpeACTBA IS MPOMEXYTOYHOH aTTecTanuu B 6mM cemectpe (B dopMe 3ayera ¢

OLIEHKOI1).

IIpomexyTouHasi arrectamusi B QopMmMe 3aueTa C OILEHKON HalpaBlieHa Ha TPOBEPKY
chopmupoBanHoctu kommereHuui OIIK-7. B TeueHue cemecTpa 3a BBHINIOJHEHHE 3aJlaHUN
TEKYIIET0 KOHTPOJISI CTYJIEHTY HAUUCISIFOTCS Oaliibl M B KOHIIE ceMecTpa Oasiibl CyMMHUPYeTCs s
BBIYHCIICHUS] pEUTHUHTA CTY/ICHTA.

CTyneHT JomycKaeTcsl K MPOMEXKYTOUHOM aTTecTally, €Cll ero peHTHHr cocTaBisieT 42
Ooamma u Oosiee. [IpomexxyTouHast aTTeCTalusi MPOBOJMUTCS B BHJIE UTOTOBOTO KOMITBIOTEPHOTO
TECTUPOBAHUSA 110 BCEM pa3jienam Kypca.

HapaMCTpBI OLCHOYHOI'O CPCACTBA IJIS1 BBIITIOJIHCHHUS UTOTOBOI'O TECTOBOI'O 3a1IaHUA

[Ipenen IIUTETPHOCTH KOHTPOJIS 90-120 muH
KomnnuectBo 3aganmnii 40-60
ITocnenoBaTenbHOCTh BEIOOPKH BOIPOCOB ciyyaitHas

Kputepuu onenku B Oannax:

18 — 30 GasuioB

(% mpaBrITBHBIX 0TBETOB * ().3)

60% — 100% npaBUIBHBIX OTBETOB

0 Oa1oB

0% — 59% npaBUIBHBIX OTBETOB




[To pe3ynbraTaM HMTOTOBOIO TECTOBOI'O 3aJaHHMs K PEHUTHHTY CTyAeHTa [100aBiseTcs
HaOpaHHOE KOJIMYECTBO 0AUIOB, U, B CITy4ae, €CJIM OO PEHTHHT CTAHOBUTCS OOJIBIIIC WM PAaBEH
60, mpocTaBieTCs 3a4€T U OlICHKA.

Kputepun ompeseneHuss akageMUYecKOW OIEHKU Au(QPEpeHIIMPOBAHHOTO 3adeTa Ha
OCHOBAaHUU UTOTOBOT'O PEUTHHTA CTYJICHTA.

NToroBbIii peHTHUHT CTYyAEHTA AxameMuyeckas OleHKa
86-100 6amioB Ot1auyHO

71-85 GamnoB Xopo1io

60-70 6amioB Y 10BJIETBOPUTEIHHO

IIpumep TecTOBBIX 3aAaHN AJ1 NPOBepKkH cpopMupoBaHHocTH KomnereHuuii OIIK-7

1.Kakoil (yHKIMOHAJIBHOCTHIO  OONAJAIOT  MapajuleJbHBIE TOPTHI  MHKPOKOHTPOJUIEPOB,
o6o3HaueHHbie UMeHeM PIO (BbiOepuTe MTpaBUILHBIN OTBET):

A. BBOA WU3BHE JUCKpeTHOW (umppoBoil) wuHPOpMamuu Ha BHYTPEHHIOI MarucTpaib
MUKPOKOHTpOJUIEpa

b. BBIBOJ aMCKpeTHOH WH(POpPMAlMU Ha BHEUIHHE YCTPOWCTBA C BHYTPEHHEH Marucrpaim
MUKPOKOHTpOJUIEpa

B. BBOA 1 BBIBOJI aHAJIOIOBOM MH(pOpMALUU

I'. mepexitoueHre BbIBOAOB MOpTa Ha ajbTepHATHBHbIE (YHKUMU (Hampumep, Ui peanu3alnuu
Kakoro-HuOy s nHTepdetica)

2.YTo Ha3bIBaETCs «BEKTOPOM IIPEPBIBAHUS» MUKPOKOHTpOJLIEpa?

A. cocrosiHue Outa paspenienus npepbiBanuii MK

b. ypoBeHb npropuTeTa JaHHOTO THUIIA IPEPBIBAHUS

B. agpec nepexona k moamnporpamme o0pabOTKU IPpEephIBaHUS

3.01eMeHThl MUKPOKOHTPOJIEPA, HE BXOJAIME B COCTAB SAApa, ITO:

A. BHEIIHKME YCTPOKCTBA

b. nepudepuiinsie ycrpoiicTBa

B. monosHATENBHBIE 3]IEMEHTHI

4.J1n1 nepeBojia 3HaueHus nokaszanuit ALl B HanpsbkeHre HE06X0AuMO

A. yMHOXXUTb [TOKa3aHUs HA BEJINYMHY OTIOPHOIO HANPSKEHUS U pa3/ieuTh Ha pa3psaaHocts AL
b. ymMHOXUTH noKka3anust Ha pa3psaHocTb AL 1 pa3nenuTs Ha BEIMYNMHY ONOPHOTO HANPSKEHUS
B. pa3aenuTh noka3aHus Ha BETUYUHY OITOPHOTO HAMPSKEHUS U YMHOXKUTH Ha pa3psaHocTs ALITT
5.0npoc cocrosiHrEe UPPOBBIX BEIBOJIOB MUKPOKOHTPOJIEPA BO3MOXKEH:

A. TOJIBKO €CIIM OHU HACTPOEHBI KaK BXOJ

b. naxe eciy OHU HACTPOEHBI KAK BBIXOJ

B. o0a Bapuanra

6.Bce BO3MOXKHbIE HCTOYHHUKH ITPEPhIBAHUI:

A. Taiimepst, ALI, BHemHue npepsiBanus, SPI

b. Taiimepsi, AL, UART, SPI, BHewHue npepbIBaHus

B. Taitmepsl, BHemnne npepoiBanus, UART, SPI

7.BbIxon 3 pexumMa npepbIBaHUs OCYILECTBIISETCS PH MTOMOIIN

A. BBI30Ba clienUaIbHON (QYHKIIMH KOHTposuiepa npepbiBanuii NVIC;

b. cOpoca ¢nara npepbiBanus;

B. Bbixosa u3 pynkunu o0paboTurKa MpepbIBaHUil;

I'. onepanuu nepexona.

8.B mpormeccopax ARM riobanbHOE pa3pernieHre MPephbIBAHUA BBITIOIHSIETCS C HCITOJIb30BAHHEM:
A. SREG;

b. Henb3s rmobanbHO pa3pelInTh NpepbIBaHuUs;

B. sei;

I". interrupt_enable.




9./lenuTenp YaCTOTHI B TallMepe B MUKPOKOHTPOJIIEPAX THIIA COrteX-m SIBJISETCS
A. IPOU3BOJILHBIM;

b. nuckperHbIM.

10.Bce BO3MOXKHBIE HCTOYHUKU MPEPHIBAHUI MUKPOKOHTPOJLJIEPOB:

A. Taiimepsl, ALII1, BHemHue npepriBanus, SPI

b. Taitmepsi, ALIIT, UART, SPI, BHemHue npepriBaHus

B. Taiimepsl, BHemnue npepsiBanusi, UART, SPI

11.AIIIT xkakoro TUIIa Yale BCEro UCIOJIb3yIOT B COCTaBE MUKPOKOHTpoJLIepa?
A. mocnie0BaTeNbHOTO MPUOIMKESHHUS

b. napaiensHbie

B. nHTerpupyromue

12 .Kaxkoii cioco0 TakTUpOBaHUSI MUKPOKOHTPOJLIEpa 00eceunBaeT HAauBBICIITYIO CTa0MIBHOCTh
4acTOThI?

A. ¢ UCIIOJIB30BAaHMEM KBapLIEBOTO pe30HATOpa

b. c ucnons3zoBanuem LC-ienu

B. c ucnons3oBanuneM RC-nenun

13.MakcumaibHast BeJTMYUHA U3MEPSIEMOT0 HANPSDKEHNUE 3aBUCHUT OT:

A. HanpsKeHUs UCTOYHHUKA MUTaHUSI MUKPOKOHTpOJLIEpa

b. BenmMuuHBI OMOPHOTO HANIPSKEHUS

B. 06a BapuanTa

14 Kakoit Tun ALl Haubomnee ObICTpHIN?

A. mocne0BaTeNbHOr0 TPUOIKEHUS

b. napaiutenbHbie

B. unrerpupyromue

Pazpaborumk: noueHt, Cemenon A.JL

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO u  yuuthIBaeT
pexomenaauuu [IOOII mo nHanpasnenuto u npoduito noarorosku 09.03.02 WudopmanuoHHble
CHUCTEeMbI M TEXHOJIOTHH.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl paanoPU3NKN U paTuodIeKTPOHUKH
«08» anpenst 2024 r. npotokon Ne 8

N.0. 3aB. xadeapoit Konecuux C.H.

Hacmoswas npoepamma, mne moocem Ovimb 60CnpouzeedeHa HU 6 Kakou @opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopvl-paspabomuuxa npocpammol.



