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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

Lenp xypca — chopMupoBaTh y CTYAEHTOB 00IIENPOPECCHOHATBHYIO KOMIIETECHIIMIO B
HAIpPAaBJIEHUU BbIOOPA MHCTPYMEHTAJIBHBIX MMPOTrPaMMHO-ANIAPATHBIX CPEICTB AJIS peau3alun
UH(POPMALIMOHHBIX CUCTEM U 00ECHEeUUTh MOJTOTOBKY CIEIHATUCTOB B 00JaCTH BCTPAUBAEMBIX
CUCTEM, CIOCOOHBIX TPOEKTUPOBATh CHUCTEMBl YIOpaBleHHWs Ha 0a3e  pa3iIMyuHbIX
MUKPOKOHTPOJUIEPOB U YCTPOMCTB MUKPOIPOLIECCOPHON TEXHUKH.

3ajaun Kypca — U3y4eHHUE:

- COBPEMEHHBIX TUIIOB MUKPOKOHTPOJIJIEPOB U UX apXUTEKTYP;

- (dopMupoBaHHE HaBBIKOB MPOrPAaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB I PELICHUS
IPAKTUYECKUX 3a]au;

- (¢dopMUpOBaHHE HAaBBIKOB pa3pabOTKM M TECTUPOBAHHUS MHUKPOKOHTPOJUIEPHBIX
[IPOrpaMM IOCPEACTBOM MHCTPYMEHTAIbHBIX KOMIIBIOTEPHBIX CUCTEM.

IILMECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas nucuuminHa «lIporpamMmmupoBaHue MUKPOKOHTPOJUIEPOB» BXOAMUT B 0a30BYIO

4acTh 00s13aTEIbHBIX JUCLUIUIHH.
Jnsg u3ydeHus NaHHOM y4eOHOM IMCUUIUIMHBI (MOAYJSl) HEOOXOJMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEILIECTBYIOIIMMU AUCHUIUIMHAMM :

e AJNropuTMbI U OCHOBBI IPOIPaMMHUPOBAHHUS
UucneHHble METO/IbI U TPOrPaMMUPOBAHNE
OCHOBBI PaIMO3JIEKTPOHUKH
PagnoTexHuueckue Lenyu U CUrHalbl
OCHOBBI IOCTPOEHHUSI KOMIIBIOTEPHBIXCUCTEM

[lepeuens nmocienyommx y4eOHBIX AUCIUILINH, U1 KOTOPBIX HEOOXOAWMBI 3HAaHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW yueOHOM TUCLUIUIMHOMN:
e Iludposas o6paboTKa CUTHATIOB
[{udposble cucTeMsbl epeaayu HHPopMaIun
[TpoMbITIIIIEHHOE TPOTPaMMHPOBAHNE
[{udpoBbie cUrHATBHBIE POLIECCOPHI
OCHOBBI TOCTPOEHUSI U YIIPABICHUS OECITMIOTHBIMY annapaTamMu

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA INCHUIIJIMHBI

[Ipouiecc ocBOeHMS UCHUIUIMHBI HAampaBieH Ha (QOPMHUPOBAHUE KOMIIETEHLUUH B
coorBercTBUU ¢ ®I'OC BO u KPM no nanpasnenuto noarorosku 09.03.02 UadpopmannoHHbie
CHCTEeMbI U TEXHOJIOTHH.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTEeHII it

HNuauxkaropsl
Komnerennus . PesyabTaTsl 00yyeHus1

KOMIIEeTeH Ui

OIIK-5 HJIKomks.1

Cnocoben uncmaniuposams | Uncmaniupyem

npocpammuoe u | npoepammmoe

annapamuoe  obecneuenue | obecneuenue ons

0Nl UHPOPMAYUOHHBIX U | UHPOPMAYUOHHBIX

A8MOMaAMU3UPOBAHHBIX A8MOMAMUZUPOBAHHBIX

cucmem; cucmem.




HJIKomks .2
HUncmannupyem
annapamuoe obecneuenue
o4 UHGOPMAYUOHHBIX
aA8MoOMaAmMU3UPOBAHHBIX
cucmem.

OIIK-6 Cnocoben
paspabamuvleams
aneopummvl U NPOSPaAMMbL,
npu2oonbvie onst
NPAKMU4ecKo2o
npumenenus 6  obracmu

UHGDOPMAYUOHHBIX — cUCTeM
U MexXHOoN02UL.

OIIK6.IITIK-P1. Cnocoben
paspabamuvieams u
OMAadCU8ambs

NPOCPAMMHBLU KOO

OIIK6.111IK-P1.1.

Buvinonnsem
Gopmanuzayuio u
aneopummuU3ayuio
NnocmaeieHnvix 3a0ay O
paspabomku

NPOCPAMMHO20 KOOA

OIIK6.I1TIK-PI.1. 3-1. Buaem
aneopummvl  peuleHuss  MunuyHbIxX
3a0au, obnacmu u cnocobvl Ux
NpUMeHeHUs.

OIIK6.I1IIK-P1.1. 3-2. 3naem
Homayuu u npocpammHoe
obecneuenue 01 epaghuueckoco
omoopasicenus. aneopummos.
OIIK6.I1IIK-P1.1. 3-3. 3naem
Memoobl u npuembl
aneopummuzayuu NnoCMaeIeHHbIX
3a0au.

OIIK6.I1IIK-P1.1. V-1 Ymeem

UCNONIBL308AMb Memoobl U npuemasl
qbopMaﬂusaL;uu u aleopummusayuu

NOCMABIEHHbIX 3a0au.
OIIK6.I1TIK-P1.1. y-2. Ymeem
NPUMEHAMb  AI2OPUMMbBL  PeUeHUs
MUNOBLIX 3a0ay 8

coomeemcmeyrouux obracmsx.

OIIK6.11TIK-P1.3.
Ocywecmensem
000CHOBAHHbII 8b100p
Memooos U ancopummos
ol NPOSPAMMHON
peanusayuu  PopmanvHou
mamemamuyecko
Mooenu

OIIK6.11TIK-P1.3. 3-1. 3naem
OCHOBHbIE Kaaccol Memooo8
NPOCPAMMHOU peanuzayuu mooeneu
u Kpumepuu 6vl00pa an2opummos.
OIIK6.11TIK-P1.3. V-1. Vmeem
npo8OOUMb CPABHUMENbHBIU AHAIU3
u 060CHOBaHUE 8bIOOPA ANICOPUMMOS
0Nl NPOSPAMMHOU  peanusayuu
Mooenu.

OIIK6.IITIK-P1.3.  B-1. Bnaoeem
Memooamu aoanmayuu Memooos u
aneopummos noo cneyuuxy 3a0ayu.
OIIK6.IITIK-P1.3.  B-2. Bnaodeem
HABLIKAMU OYeHKU d¢hhexmusrocmu
8b1OPAHHBIX AICOPUMMOS.

OIIK6.IITIK-P1.5.
Ogopmnsiem

NPOCPAMMHBIL KOO 8

OIIK6.IITIK-P1.5.  3-1. 3naem
HOPMAMUBHO-mMexXHUYecKue
OOKYMEeHMbl (cmanoapmol u




coomeemcmeuu C

VCMAaHOBNIeHHbIMU
mpebosaHusMu

peanamenmol), onpeoensroujue
mpebosanus K oopmnenuio
NPOCPAMMHO20 Kooa.
OIIK6.I1TIK-P1.5. 3-2. 3naem

OCHOBHblE CMAHOApmuvl 0hOpMIeHUs

MmexHuyeckou  OOKYMeHmayuu Ha
KOMNbIOMEPHOe npocpammHoe
obecneyenue.

OIIK6.IITIK-P1.5. V-1.  Ymeem

NPpUMEHAMb 3a0aHHbLEe cmaHOapmbl u

wabnoHvl 01 cocmaeneHus U
oghopmnenus MexHU4ecKou
0oKyMeHmayuu

OIIK6.11IIK-P1.5. V-2. Vwmeem
NPUMeHMb HOPMAMUBHO-
mexHuyecKue OOKYMeHmbl
(cmanoapmel  u  peziameHmol),
onpedenaowue  mpebogaHus K

ohopMmaeHUI0 NPOSPAMMHO20 KOOA.
OIIK6.1IIIK-P1.5. V-3.  Vmeem
NPUMEHAMb  UHCIMPYMEHmMapuil  0Jisl
C030aHUs U AKMYAIU3AYUU UCXOOHBIX
MeKCmo8 NPOSPamM.

OIIK6.11IIK-P1.7.
Iiposepsiem u
omJaadicueaem
NPOSPAMMHBIU KOO

OIIK6.11TIK-P1.7. 3-1. 3naem
Memoovl U npuemvl  OMAAOKU
npoOSPAMMHO20 Kxooa.

OIIK6.I1TIK-P1.7. 3-2. 3naem munwi

u  gopmamel  coobwenuti 06
owuoKax, npeoynpesicoeHull
OIIK6.111IK-P1.7. 3-3. 3naem
cnocoowl UCNONb308AHUS
MEeXHOI02UYECKUX JHCYPHATLO8,
Gpopmamel U munel  3anucetl
JHCYPHATLO8.

OIIK6.11IIK-P1.7.  V-1.  VYmeem

BbIAGNIAMb OWUOKU 8 NPOSPAMMHOM
Kooe.

OIIK6.I1TIK-P1.7. y-2. Ymeem
OMIAANCUBATND NPOSPAMMHBLU KOO HA
VPOBHE — NPOCPAMMHBIX — MOOYIell.
OIIK6.I1TIK-P1.7. V-3. Ymeem
OMAANCUBAMD NPOCPAMMHDIL KOO HA
VposHe MENCMOOYIbHBIX
63aUMOO0eUCMBULL U 83AUMOOCLCMBULL
C OKDYIHCEHUEM.

OIIK6.IITIK-P2. Cnocoben
npoeepamy
pabomocnocobHocmy u
npogooums  peghaxmopume
K0Od NPOCPAMMHO20
obecneuenus

OIIK6.11TIK-P2.1.
Paspabamvieaem
mecmosvie Habopul
OAHHLIX Ol NPOBepKU
pabomocnocobHocmu
KOMNbIOMEPHO20
NPOSPAMMHOZO

OIIK6.IITIK-P2.1. 3-1. 3naem
Memoowl co30anusl u
OOKYMEHMUPOBAHUSL  KOHMPOIbHBIX

npumMepo8 U mecmogvlx Habopos
OAHHbIX.
OIIK6.I1TIK-P2.1.

mpebosanus K

3-2. 3naem
cmpykmype — u




obecneueHus

Gdopmamam  XpaHeuus  mecmogvlx

Habopos OAHHUIX.
OIIK6.IITIK-P2.1. 3-3. 3naem
npasuid, aneopummbl U MmexHoI02UU
CO30aHUA mecmoewvix Habopos
OAHHbIX.
OIIK6.IITIK-P2.1.  V-1.  Ymeem
paspabamvigams U opopmiasime
KOHMPOJIbHbLE npumepbl ons
nposepKu pabomocnocodbHocmu
KOMIbIOMEPHO20 nPOCPAMMHO20
obecneyenus.
OIIK6.IITIK-P2.1.  V-2.  Vmeem
20MoBUMs  mecmogvle  HAOOpPb
OAHHbIX 68  COOMBEemCmeuu  C
8b10paHHOU MemooOuKou
mecmuposanus KOMNbIOMEPHO20
NnpPOSPAMMHO20 0DeCneyeHuUsl.
OIIK6.IITIK-P2.3. OIIK6.IITIK-P2.3. 3-1. 3naem
Ucnpasnsiem  Oeghekmul | munuynvle owuoOKU, BO3HUKAIOWUE
npPOSPAMMHO20 Kooa, | npu pazpabomke KOMHbIOMEPHO20

3aghuxcuposanuvie 8 6aze
OanHbIX Oeghekmos

npPOSPAMMHO20 obecneyeHus,
MemoObl  UX  OUACHOCMUKU U
UCnpasneHusl.

OIIK6.111IK-P2.3. 3-1. 3naem
MemoObl U npuemvl  OMAAOKU
npPOCPAMMHO2O Kooa
OIIK6.I1IIK-P2.3.  V-1.  Vmeem
B0CNPOU3B0OUMND Ooeexmol
npPOSPAMMHO20 K004,
3agukcuposantvie 6 0Oaze OAHHLIX
Ooeexmos.

OIIK6.11IIK-P2.3.  V-2. Vwmeem
BbIACHAMb NPUUUHBL 803HUKHOBEHUS
oeghekmos  NpocpaMMHO20  KOOQ.
OIIK6.11IIK-P2.3.  V-3.  Vwmeem

BHOCUMb UBMEHEHUIL 8 npOZpaMMHblﬁ
K00 07 ycmpaHeHus 6blA6/IEHHbIX

Ooeexmos.
OIIK6.I1IIK-P7. Cnocoben | OIIK6.II[IK-P7.1. OIIK6.11TIK-P7.1. 3-1. 3naem
npuMeHsimv uckyccmeenuwlil | [lpumensiem HUU- | npunyuner  pabomel  co8peMeHHbIX
unmennekm (UMW)  onsa | uncmpymenmol ons | eenepamuenvix ~ MH-mooeneti 0ons
eeHepayuu U - OMIAOKU | 2eHepayulu NPoOSPAMMHO20 | 2eHepayuu K0Oa.
NPOCPAMMHO20 KOOA Kooa. OIIK6.IITIK-P7.1.  3-2. 3naem
02paHUYenUs U PUCKYU UCNOb308AHUSA
HU-2enepayuu (6ezonacrocmy,

Kauecmeo Kood, JUYEeH3UPOBAHUE).

OIIK6.1IIIK-P7.1.  V-1.  Vmeem
@opmyruposamu KOppeKmmbie
meKcmogule 3anpocsvl (Npommul) 05
2eHepayuu Kooa.
OIIK6.1IIK-P7.1.  V-2.  Vmeem




unmezpuposams HH-uncmpymenmeoi

8 cpedy pazpabomxiu.
OIIK6.I1TIK-P7.2. OIIK6.IITIK-P7.2.  3-1.  3Haem
Ucnonvzyem  HHU  Onsa | memoowl HU-ananuza Kooa.
ananuza u omnaoku kooa. | OIIK6.IIIIK-P7.2.  3-2. 3naem
Gopmamsi U UHCMpYMeHmMbl  OA
aA8MoMamu3uUpOBaAHHO20
mecmupoeaHusl c un.
OIIK6.IITIK-P7.2.  V-1.  Vmeem
nacmpaueamv  MH-uncmpymenmoi
ons noucka yAa38umocmel.
OIIK6.11IIK-P7.2. V-2 Vwmeem

UHmMepnpemuposams peKoMeHOayuu
U no ucnpasnenuro xooa.

OIIK6.I1IIK-P7.3. OIIK6.I1TIK-P7.3. 3-1. Buaem
Onmumusupyem K00 ¢ | Memoobl HU-onmumuzayuu.
nomowvro N OIIK6.11lIK-P7.3. 3-2. 3naem
Kpumepuu Kauecmsa Kooa,
npumeHsiembvle HHU-cucmemamu.
OIIK6.IITIK-P7.3. V-1.  Ymeem
UCNONIb308AMb un ona
pegaxmopunea.
OIIK6.11TIK-P7.3. y-2. Ymeem
nposepsimo KOpPEeKmHOCHIb
onmumuzayuil, npeonodiceHnvlx UHU.
OIIK6.1UTK-4. Cnocoben | OIIK6.UTK-4.1. OIIK6.UTK-4.1. 3-1. Buaem
ONMUMUZUPOBATND Buinonnsem monumopune | memoovt u cpedcmea MOHUMOPUHEd
npoU3800UMeENbHOCHb npouU3800UmMeNbHOCmU npouU3800UmMenbHOCmU
NPOCPAMMHO20 0DeCneyeHUs | NPOCPAMMHO20 KOMNbIOMEPHO2O nPOCPAMMHO20
obecneyenius. obecneyenus.
OIIK6.1UTK-4.1. 3-2. 3naem
Mempuxu npouU3800UmMeIbHOCmU
npPOCPAMMHO2O obecneyenus.
OIIK6.UTK-4.1. 3-3. Buaem
coepemenHbvle UHCMpPYMeHmbl
MOHUMOPUH2A NPOU3BOOUMETbHOCTU
npPOSPAMMHO2O obecneyenus.
OIIK6.UTK-4.1. V-1. Ymeem

NPpUMEHAMb Memoovl U cpedcmea
MOHUMOPUH2A NPOU3BOOUMENLHOCU

KOMNbIOMEPHO20 NPOCPAMMHO2O
obecneuenus.
OIIK6.1UTK-4.1. V-2 Ymeem
UHmMepnpemuposanms
ouazHocmuyeckue oanmbvle
MOHUMOPUH2A NPOU3BOOUMENbHOCTIU
KOMNbIOMEPHO20 nPOSPAMMHO2O
obecneuenus.
OIIK6.UTK-4.1. V-3. Ymeem
onpeoensimo "y3xue mecma"
npoOSPAMMHO20 0DecneyeHus

OIIK6. UTK-4.2. OIIK6.1TK-4.2. 3-1. Buaem




Buvinoansem
ONMUMUAYUIO
NpOCPAMMHO20 KOOd.

Memoobl U cpeocmea ONMmuMU3ayuU

npoU3600UMeNTbHOCIU
KOMNbIOMEPHO20 nPOSPAMMHO20
obecneyenus.

OIIK6.1TK-4.2. 3-2. 3naem
cospeMeHHble UHCMPYMEHMbl
ONMUMUZAYUU NPOU3B0OUMENLHOCTIU
nPOSPAMMHO20 obecneuenius.

OIIK6.UTK-4.2. V-1. Ymeem
ONMUMUZUPOBAMD npOCPaAMMHBIU

KOO c UCNONIb308AHUEM
CReYUanU3UPOBAHHBIX NPOSPAMMHBIX
cpeocms.

OIIK6.UTK-4.2. V-2, Ymeem
sbipabamvleans sapuanmol
ONMUMUZAYUY NPOU3BOOUMETILHOCU
KOMIbIOMEPHO20 nPOCPAMMHO20
obecneyenius.

OIIK6.UTK-4.2. V-3. Ymeem
nposooums OYeHKY U 0OOCHOBAHUE
PpeKoMeHOyemMblX — peuleHull no
onmumuzayuu
npoU3600UMENTbHOCIU.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0LeM TUCHHUILINHEI COCTABJAET: 4 3a4eTHBIX eMUHHNILI, 14449acoB.

®opmMa NPOMeKYTOYHOM aTTeCTALMHU: 3a4YET C OLICHKOU

4.1. Coz[epncafme AUCHUIIJIMHBI, CTPYKTYPHUPOBAaHHO€ II0 TEMaM, ¢ YKa3aHUEM BUAO0B y‘leﬁHbIX 3aHSATHI M OTBEIEHHOI0 HA HUX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YacoB

Buner yueGHOI paboThl,

BKJIIOYAsi CAMOCTOSITENIbHYIO padoTy 00yJarommxcs,

MPAKTUYCCKYIO MIOATOTOBKY 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 | 2% 53
= = “ o Cemunap/ 5 g
g = E = Mexuus | IPAKTHUCCKOE, KoncynbTanus E
E 4 = i JabopaTopHoe y 1 <
@) =] = E 3ansTue/ O
1 2 3 4 5 6 7 8 9 10
1 T1. ApXuUTeKTypa MUKPOKOHTPOJIEPOB. 5 33,2 - 4 17 0,2 12
2 T2. TlporpamMmmupoBaHre MUKPOKOHTPOJUIEPOB 5 34,3 - 4 17 0,3 13
3 T3.Cucrema KOMaHI  MHMKPOKOHTPOJUIEPOB 3auwura
AF\;M 5 34,2 4 17 0,2 13 1a00paTOPHBIX
4 T4 Ilepudepuiinbie yCTpOMCTBA 5 343 4 17 03 13 pador
MuKpokoHTposuiepoB ARM Cortex-M3. ' ’




4.2. I1naH BHeayIUTOPHOI CaMOCTOSITEIbHOIH Pa00oTHI 00y4aIOIIMXCS MO TUCIHHILINHE

CamocTosaTenbHas pabota 00ydaronuxcs VuebHo-
o OueHouHOE METOIIECKOEe
Cemectp Haspanue paszena, TeMbI B - POKHL 1 1y oemKocTs CDeICTEO obecreueHne
BBIIIOJIHCHUA o
HAL CAMOCTORTEIIPHOM paboThl (H(e);[e;ﬂ) (aac.) peAt CaMOCTOSITEIbHOM
paboTHI
T1.Apxurekrypa MUKpOKOHTPOJIJIEPOB. VICTOYHHKN W3 TIepedHs
JUTEPATyPHI;
5 1-8 12 v . CaMOCTOSATE b HBII
CTHI’H/\IJ TTOWCK JIUTEPaTypHl Ha
5 T2.IlporpaMMupoBaHrE€ MUKPOKOHTPOJIIEPOB CIIPaBOYHOM JIUTEPATYPOU, 9-17 13 KOHTPOJIb, pecypcax, TOCTYIHbBIX
AVR MEPBOUCTOUYHHUKAMHU, 3aImTa II0 JIOTHHY U NapoJIio,
T3.Cucrema KOMaH MEKPOKOHTPOJIIIEPOB KOHCIIEKTOM nabopaTopHpIX | PCAOCTABIACMBIM
6 ARM 18-27 13 6 HayuHoit 6u61H0TeKOM
6 T4 Ilepudepuiinbie ycTpoiicTBa 28-37 13
MukpokoHTposuiepoB ARM Cortex-M3.
OO6muit 00beM caMOCTOATENbHOM PabOThl O TUCIUILTHHE (4Yac) 51




4.3.Conepxxanue yueOHOro MaTepuasa

T1. ApxuTeKTypa MUKPOKOHTPOJLJICPOB.

ApPXUTEKTYpbl ~ MHUKPOKOHTpOJIIEpOB.  OCHOBHBIE  3JIEMEHTBI ~ CTPYKTYpHOH  CXEMBI.
Knaccudukanus YCTPOMCTB MaMATH. EEPROM. FLASH. Cucrema KOMaH]I
MHUKPOKOHTPOJIEpOB.MUKpOKOHTposuiepbl cemerictBa AVR. MHKpPOKOHTpOJUIEpBl CEeMEcTBa
ARM. 8-, 16- u 32-pa3psinHble MUKPOKOHTpOsuiepbl. Peructpbl obmero nasznauenusi (POH).
Peructpsl BBoga — BeiBoAa. IlamsaTs mporpamm u namsaTh JaHHbIX. CHETYMKU KOMaHJ U CTEKOBas
namste. [lepudepus mukpokonrposuiepa. Ilogcucrema BBoga — BeiBoAa. Cuctema mpepbIBaHHIM.
TaiimepbI-CYETUNKH, CTOPOKEBOM Taitmep. Jlpyrue BcTpoeHHBIE mNepudepHuitHbie YCTPOHCTBA.
Amnanorossie koMmmapatopsl (Analog Comparator). AnHamoro-mupoBoil M UPPO-aHATOTOBBIHI
npeoOpa3oBarenn. Y HUBEpCAIbHBINA MMOCIEA0BATENbHBIN acCHHXpOoHHBIN puemorniepeaaTauk (UART
/USART). MWurepdeiicet UART. TlocnenoBarenbubii  nepudepuitnsiii  unTepdeiic(SPI).
[TocnenoBarenwsHbIi AByX1IpoBOAHBIN HHTEpdeiic (TWI).

T2. IIporpammMupoBaHue MHKPOKOHTPOLIepoBAVR.

Oransl pa3paboTku nporpammbl. CrocoObl alrOpUTMHU3ALUU U MIPOrPaMMHMPOBAHUS pabOThHI
MUKpPOKOHTPOJUIEPOB.  TpaHCisius NOporpaMMbl, NpPOIIMBKAa MHKPOKOHTposuiepa. (O0630p
cozepkuMoro (aiina mpommusku. Pazbop daiina onucanuil u aMcTUHra nporpaMmsl. Pazmenienue
IIpOrpaMMbl B TaMSATH MUKpOKoHTpoJsuiepa. [Iporpammaropsl. IlocinenoBarenbHble U napauieabHble
nporpammaropbl. BHyTprcxemuoe mporpammupoBanue. Cpena paspabotku ArduinolDE. Cpena
pa3pabdotku AVR Studio. I[Iponiecc oTnaaku mporpamm.

T3.Cucrema KoOMaH/ MUKPOKOHTpPo.1epoB ARM.

[Iporpammuas cpema paspabotku Keil p Vision, ¢(yHKIHOHAIBHBIE BO3MOXKHOCTH.
ITporpammupoBanue Ha si3bikax Cu u AccemOiiep, cpaBHMTENbHbIN aHanu3. dopmar KOMaHJbI,
Ha3Ha4YeHHe AJIeMEeHTOB U nosied. Kitaccudukanysa komaHa no KOJIMYECTBY aApecoB U IO METOJaM
azipecaliui. YCJIOBHOE BBINOJHEHHE KOMaHJ 0O0paboTKu AaHHBIX. KoMaHabl pocTyma K mamsarw,
METOJIbl ajpecaln, QyHKIUOHAIbHbIE 0COOCHHOCTH. Vcmosb30BaHKuE JOrM4eckux omnepauuil U,
WJIN, wuckmouaromee WJIM it GopmupoBanus mpus3HaKoB. Vcmonb3oBaHue omnepanuu
TECTUPOBaHUs g (popMHpOBaHUS NMPU3HAKOB. THUIBI CABUIOB, NPUMEHEHHE KOMAaHJ CIBUIOB.
dopMupoBaHUE MPU3HAKOB pE3ysbTaTa KOMaHJIAMH pa3iu4yHbIX THMOB. OO0paboTKa MacCHUBOB
naHHBIX B MuKpokoHTpoiuiepax ARM Cortex-M3.1udpoBas ob6paboTka uHPOpMaIuu B
MUKpokoHTposuiepax Cortex-M3.

T4.Ilepudepuniinbie ycrpoiictBa MUKpOKOHTpPoIepoB ARM Cortex-M3.
OynkunonanbHbli coctaB MK ARM  Cortex-M3. ®yHkiuu BBIBOJOB MHKPOKOHTPOJUIEDPA,
albTepHaTUBHbIE (YHKIUU TNOpTOB. BHemHue menu cucreMbl Ha MUKpOKOHTposiepax ARM
Cortex- M3. Ilapamnensusie moptel MK ARM Cortex-M3, ¢yHKIMOHaTIBHBIE BO3MOXHOCTH,
CXEMbI BKJIIOUeHUs! BHEIIHUX ycTpoilcTB. [lapamnensusie moptet MK ARM Cortex-M3, @pynkunn
PETUCTPOB MPU MPOTrPaMMHUPOBAHHUH, BBIOOP (DYHKIIMM BBIBOJOB IMOPTa, BHIOOP aHAJIOTOBOTO WM
uuppoBoro pexuma, BbiOOp morpebisiemoit MomHocTH. [locnenoBarensHbie nmoptei MK ARM
Cortex-M3, tumbl, (yHKIHMOHAIbHbIE BO3MOXHOCTH, CXEMbl BKJIIOUEHMS BHEIIHUX YCTPOWCTB.
Taitmepst MK ARM Cortex-M3, ¢pyHKIMOHaIbHBIE BO3MOKHOCTH, pexXUMbI paboTsl. LIAIT u ALIII,
IIPUHLMIIBI  [IOCTPOEHMs, pealu3alus B MHUKpOKoHTposuiepax cemeiictBa ARM  Cortex,
0COOEHHOCTH MPUMEHEHHUS], TporpaMMupoBanue. Monynsauus curaanos. LLHIUM, AUM, U1M.
Hcnonb3oBanue taitmepos i opmupoBanus LLHINM.



4.3.1. llepeyeHb CEMMHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Ne Ne HaumenoBanue TpynoeMKocTh Ouenounbie | Dopmupyembie
/H | pa3jgeia CeMHHaPOB, (uac.) cpeacTBa KOMIETEeHI[UH
U TeMbI npakTu4eckux u | Beero 13 uux
_]'[aﬁ()paT()pH],IX 4YacoB | MpPaKTUH4YeCKas
pabor MOrOTOBKA
1 2 3 4 5 6 7
1 |TI-T2 Pa3zpaboTtka u
POrpaMMHUPOBAHUE
YCTPOMCTB, B TOM
4uClIe U YCTPOMCTB 34 )
pearbHOr0 BPEMEHHU, OIIK-5,
Ha OIIK6.I1T1K-
MUKPOKOHTpPOJLIEpax Pl
Atmel AtMega 63amma OITK6.ITTIK-
2 | T3-T4 Pa3zpaboTka u a opagoprlx P2.
IPOrpaMMHUPOBAHKE pabot OIIK6.1111K-
YCTPOUCTB, B TOM P7.
YUCIIE U YCTPOWCTB 34 ) OIIK6.UTK-A.
pealbHOTO BPEMEHH,
Ha
MUKPOKOHTpPOJLIEpax
STM-32
4.3.2. [lepeyeHs TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOAITEJIbHOE U3y4YeHHe CTY/ICHTAMHU B
paMkax camoctosiTeabHoil padorsl (CPC)
Ne Tema 3aganue @opmHpyemas UK
n/n KOMIIETeHIUSA
1 2 3 4 5
1 |TIL ApxuTeKTypa HJlKonxs.1,
MUKPOKOHTPOJIJIEPOB. HJ[Korxs.2
OIIK6.I1TIK-
2 | T2 [TporpammupoBanue | IloBTOpeHue u Pl.1.
MUKpOKOoHTposuiepoB AVR yriyOJaeHHoe OIIK6.1111K-
U3y4eHue Pl.3.
3 | T3.Cucrema KOMaH]I y4ueOHOro OIIKG6.IITIK-
MUKpPOKOHTpoJI1epoB ARM Matepuana OIIK-5, Pl.5.
_ JICKIHH, OTIK6.TTTIK-P1. OIIK6.I1TIK-
4 | T4.Ilepudepuiinbie IIOJIrOTOBKA K OITK6.TTTIK-P2. P1.7.
yCTpOiicTBa BBIIIOJIHEHUIO OIIK6.ITTIK-P7. OIIK6.1111K-
MHKPOKOHTPOJIJIEPOB ARM | 71abopaToOpHBIX OIK 6. UTK-4 P2.1.
Cortex-M3 pabor, ’ ' OIIK6.I1T1K-
MMOATOTOBKA K P2.3.
3ammre OIIK6.1111K-
1a00paTOPHBIX P7.1.
pabot OIIK6.I1T1K-
P7.2.
OIIK6.I111K-

P7.3.




OIIK6.UTK-4.1.
OIIK6.UTK-4.2.

4.4, MeToauuyecKue YKa3aHUus 110 OPpraum3anuu CaMOCTOSITEIbHOM paﬁoTbI CTYAEHTOB

CamocrosTenbHas paboTa CTyIEeHTOB BceX (OpM M BUAOB OOYYEHHUs SBISETCS OAHUM W3
00s13aTeNIbHBIX ~ BMJIOB  00pa30BaTEIbHOM  JESTENbHOCTH, OOECIEUMBAIOLICH  peanu3aluio
TpeOoBanuii denepalnbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BBICIIEro oOpa3zoBanusa. CoriacHo
TpeOOBAaHUSAM HOPMATUBHBIX JIOKYMEHTOB CaMOCTOsTENbHas paboTa CTYyAEHTOB SsBISETCA
00s3aTeNIbHBIM ~ KOMIIOHEHTOM ~ 00pa30BaTeNIbHOTO Mpolecca, TaKk Kak OHa o0ecreYnBaeT
3aKpeIUIEeHUE IO0JIYy4aeMbIX Ha JIEKIMOHHBIX 3aHATHUAX 3HAHUM MyTeM NpuoOpeTeHHs] HaBBIKOB
OCMBICIICHHSI M pAaCIIUPEHUs HX COJACP)KAaHHs, HABBIKOB PpEHICHUS AaKTyaJbHBIX Mpo0iIeM
dbopmupoBaHusa ~ OOLIEKYIbTYpPHBIX M NPO(ECCHOHAIBHBIX  KOMIIETEHLHUH,  Hay4dHO-
MCCIIEIOBATENLCKONW JAEATENbHOCTH, TMOATOTOBKM K CEMUHapam, JadopaTOpHbIM paboTam, craue
3a4eToB U 7K3aMeHOB. CamocTosATenbHas paboTa CTYIEHTOB MPEACTaBiIsIeT COOOH COBOKYITHOCTh
ayAUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH u pador. CamoctosTenbHas paboTa B paMKax
00pa3oBaTeNbHOIO IPOIIEcca B By3€ PElIaeT CIeAYIOIINe 3a0a4u:

— 3aKpEIUICHNE U PaCLIMpPEHUE 3HAaHUI, YMEHUM, TOJIyUeHHBIX CTYAEHTAMH BO BPEMsI ayAUTOPHBIX U
BHEAYJAUTOPHBIX 3aHATHH, NpPEBpallleHMe UX B CTEPEOTHNBl YMCTBEHHOH M  (usnueckon
NeSITENIbHOCTH;

— NIpUOOpEeTeHNE JONOIHUTENBHBIX 3HAHUH M HaBBIKOB O JUCLUIUIMHAM Y4e€OHOTrO IJIaHa;

— (opmupoBanme W pa3BUTHE 3HAHUI W HABBIKOB, CBSI3aHHBIX C HAyYHO-HCCIIEIOBATEILCKOM
NesITeIbHOCTbIO;

— pa3BUTHE OPUEHTALMU U YCTAHOBKH Ha KAYECTBEHHOE OCBOECHHE 00pa30BaTebHOM POrpaMMBbl;

— pa3BUTHE HABBIKOB CaMOOPIaHU3aAIMH;

—  (¢dopMHpOBaHHE  CAMOCTOSTEIIFHOCTH  MBIIUICHHS, CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpeaIn3allliu;

— BBIpa0OTKa HAaBBIKOB A(P(HEKTUBHONH CaMOCTOSTEIBHON MPO(EeCCHOHATFHON TEOPETUYECKOM,
MPAKTUYECKON U yueOHO-UCCIIEI0BATENIbCKOM NeATETbHOCTH.

IMoaroroBka k Jexkumu. KauecTBO ocBOeHHS coaep:KaHMSI KOHKPETHOM JUCIUILIMHBI
IPSIMO 3aBUCHUT OT TOT'O, HACKOJIBKO CTY/IEHT caM, 0€3 BHEIIHEro MPUHYXICHUS pOopMUpYeT y ceOst
YCTaHOBKY Ha MOJY4Y€HHE Ha JIEKIUSAX HOBBIX 3HAHUH, JOMOJHSIOUUX YXKE UMEIOIIHECS 0 TaHHOM
AUCUUIUIMHE. BpeMs Ha TOATOTOBKY CTYIAEHTOB K JBYXYacOBOM JIEKIMH 10 HOpMaTHBaM
cocrtaBisieT He MeHee 0,2 Jaca.

IMoaroroBka k JsaGopatopHoMy 3aHsiTHo. [loAroroBka K 11a0OpaTOpHOMY 3aHSATHUIO
BKJIIOYAET CIIEIYIOLINE 3JIEMEHThI CaMOCTOSITEIbHOM AEATENbHOCTU: YETKOE NPECTaBICHUE LeNU U
3a7a4  €ro IPOBEJCHUS; BBIJCICHHE HABBIKOB YMCTBEHHOHM, AaHAJUTUYECKOM, HAay4HOU
JeSITeIbHOCTH, KOTOpBbIE CTAaHYT pe3yJlbTaToM MpejacTosuie pabdoTel. BbipaboTka HaBBIKOB
OCYILIECTBIISIETCSl C TOMOIIbIO MOJy4yeHUs HOBOW HMH(pOpManuu 00 M3ydyaeMblX MpoIEeccax U ¢
MIOMOIIbI0 3HAHHUS O TOM, B KaKOH CTENEeHM B JaHHOE BpeMs CTYICHT BIAJEEeT METOAAMHU
HCCIIEIOBATENbCKOM AESITEbHOCTH, KOTOPBIMM OH CTaHET I0JIb30BaThCsl Ha 3aHATHH. [loaroToBka k
Hepeako Tpebyer mojdopa Marepuana, JaHHBIX M CHEHUAIbHBIX HCTOYHHMKOB, C KOTOPBIMHU
npencTout yyeOHas padora. CTyIAEHTBI CAaMOCTOSTENBHO OCYIIECTBIISIIOT MTOMCK COOTBETCTBYIOIIMX
MCTOYHUKOB, OIpPEIENIAIOT aKTyalbHOCTh KOHKPETHOTO MCCIIEOBAHUS MPOIECCOB M SBICHHMA,
BBIJIETISIIOT OCHOBHBIE CTIOCOOBI TOKA3aTeIbCTBA ABTOPAMH HAayUHBIX pabOT LIEHHOCTH TOTO, YeEM OHU
3aHUMaloTCcI. B Xoze camMoro 3aHATHs CTYJEHTHl CHayaja IpeJCTaBIIAIOT HaiJIeHHbIE HMHU
BapHaHThl (OPMYJIUPOBKU aKTyaJIbHOCTH MCCIEIOBaHUS, OOCYKIAIOT UX U OOOCHOBBIBAIOT CBOE
MHEHME O HauiydlleM BapuaHTe. Bpemss Ha MOArOTOBKY K JIaOOpaTOpHOMY 3aHSATHIO IO
HOpMaTHBaM cocTaBisieT He MeHee 0,2 Jaca.

IMoaroroBka k 3auery. CaMOCTOsTENIbHAS MOATOTOBKA K 3a4eTy JTOJHKHA OCYILECTBIISATHCS B
TedeHue Bcero cemectpa. [1oAroToBka BKIIOYAET CAEAYIOUINE NEUCTBUS: IEPeUnTaTh BCE JIEKIUH, a
TaKXKe MaTepHajbl, KOTOpPble TOTOBUJIMCH K JaOOpAaTOPHBIM 3aHATHSM B TEUYEHHE CEMECTpa,




COOTHECTH 3Ty HH(OPMALHUIO C BOIPOCAMM, KOTOpblE MaHbl K 3a4eTy, eciu HH(OopMaIuu
HEZO0CTaTOYHO, OTBETHI HAXOJAT B IPEIJIOKEHHOW IPENoAaBareneM auTeparype. Pekomenayercs
JieNlaTh KpaTKue 3anucu. BpeMs Ha MOArOTOBKY K 3a4eTy 110 HOpMAaTHBaM COCTaBIISIET HE MeHee 4
4acoB.

4.5. lIpumepHasi TeMAaTHKAa KyPCOBBIX padoT
BrinonHeHue KypcoBBIX padOT HE MPEAYCMOTPEHO YICOHBIM IIJIAHOM

V.VYEBHO-METOJINYECKOE 1 HHOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

a) nepevyeHb JUTEPATyPbI

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

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

3. Margaa, 1O. C. ITlporpammupoBanue u otinaaka C/C++ npunoxeHuit 1uis
mukpokorTposuiepoB / 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 C KOMITBIOTePHOU MoJaepxkKoii: yued. mocodbue / O. O. 'mazynos [u ap.] -
Wpxkyrck : U3a-Bo UT'Y, 2014. - 73 c. - ISBN 978-5-9624-1103-3 (493k3.)

0) mepuoguYecKue U3IaAHUs

B) CIIMCOK aBTOPCKUX METOANYECKHX pa3padoTok

B pamkax JQUCHMIUIMHBI TIPEIyCMOTPEHO HCHOIb30BaHUE Y4YeOHBIX KeHCOB, pa3pabOTaHHBIX
COBMECTHO C WHAyCcTpuaimbHbIMU mapTtHEpamu mporpammel (OOO HIID «Dopycy, OO0
«Upxkyrckas HepTsHas kommanusy, 000 «CUJIA HOuuon», OO0 «3eon», UC3® CO PAH).

r) 6a3bl TaHHBIX, HHPOPMALHOHHO-CTPABOYHBIE H MONCKOBbIE CHCTEMBI

1. TTouckossie cucremsr Google, Yandex.

2. DIEKTPOHHBIE pecypchl AOCTYIHBIE MO JIOTHHY W MapoJiio, mpenocTaBisieMble Haywnoii
6ubmmorexon UI'Y.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1.YueOHo-1200paTopHoe 000pya0BaHue:

KommerotepHas naboparopus (ayauropus 325), OCHAIlEHHAs BBIYMCIUTEIBHON TEXHHUKOU,
cnermanbHbiM [0 m cBOOOgHBIM gocTymoM B ceTh Internet, otmagouHble TIATBI  C
MukpokoHTposuiepamu (cemeiicte AVR(AtMega), ARM (STM32)), Habop pa3Tu4HBIX aHAJIOTOBBIX
U 1U@POBBIX JAaTYMKOB, MAKETHBIC IUIATHI, MasiibHOE OOOPYIAOBaHUE, MHKPOIIEKTPOHHBIC
YCTPOMCTBA U YCTPOMCTBA TUCKPETHON IEKTPOHUKHU.

6.2.I1porpammHoe obecnieueHnue:
CBOOOHO pacmpocTpaHsieMOoe MpPOrpaMMHOE OOECleueHHe MPOrpaMMHBIC —CpeICTBa
pa3pabotku s MmukpokonTposuiepoB Arduino IDE, AVR Studio, Keil MDK-ARM uVision IDE,



IAR Embedded Workbench EWARM IDE.

6.3. Texnuyeckue u 3J1eKTPOHHBbIE CPEICTBA:
MynbTUMeaUHHBII TPOEKTOP, SKpaH (110 HEOOXOMMOCTH ), MEJIOBast WJIM MapKepHast J10CKa.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
Ha nekuusix MCronb3yloTCs aKTUBHBbIE METOIbl O0y4eHHsS (KOMITBIOTEPHBIX CUMYJISIIHM,
pa30op KOHKPETHBIX cutyaruii). JlJabopaTopHbie pabOTHI MPOBOATCS ¢ UCToNb30BaHueM [I9BM c
MOCTEAYIOMIEH 3alUTOM.

VIII.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISI 1
IMPOMEXYTOYHOM ATTECTALIUA

OIIeHO‘lHLIe cpeacrea AJisi TEKyIIEro KOHTpPoOJis.

Texkymui KOHTPOJIb pEaIM3yeTcsli B BHJE YCTHOIO TEKYIIETO KOHTPOJA Ui JOIyCKa K
IIPOBE/ICHUIO JIA0OPATOPHBIX pabOT U MX 3alUT Ha JIAOOPATOPHBIX 3aHATHUAX. TeKyluil KOHTPOJIb
HaNpaBJIeH Ha BeLIBIEeHUE chopmupoBanHOCTH KomnereHuiit OITK-7.

JUia  peaiM3anuy TEKYILEro KOHTPOJIA MCIOJIb3yeTcs OaulbHO-PEHTHHIOBAs CHUCTEMa
OLICHKH, IIPUHATAsI B YHUBEPCUTETE.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOW MPOBEPKH 3HAHUM,
YMEHHUI, HaBBIKOB OO0ydYarommxcs. 3ajada TEKYIIEro KOHTPOJS — OMNEPAaTUBHOE U PETYISAPHOE
yopaBjieHUE Y4eOHOM JEATEeNbHOCTHIO OOyYarolmuxcsi Ha OCHOBE OOpaTHOM CBSI3U H
KOPPEKTUPOBKHU.

Jisg  peanmuzanuy  TEKYIIErOo KOHTPOJISI HCIOJIb3YeTCsl OalUIbHO-PEUTHUHIOBAs CUCTEMa
OLICHKH, IPUHSTAsi B YHUBEPCUTETE.

3a mocenieHne KakKI0To JEKIIMOHHOTo 3auaTus naercs 0,5 6amna (16 wacos*0,5 6amna = 8
6amoB, 1 Gay 3a KaKAYIO Hapy JEKIH).

MakcumanbHOEe KOJMYECTBO OaIoB 3a BBIMOJHEHUE Oroka sabopartopHbix pador (JIP) c
nocyeyomnei 3amuToi cocrapiser 82 dana.

Bo3moxHb! «arpemuanbHbie» 6amsl (10 10), KoTopble MOTYT ObITh 10OABIEHBI CTYACHTY 3a
aKTUBHbIE (OpPMBI PpabOTHI, BBHICOKOE KAayeCTBO BBHIMOJHEHHBIX pabOT, MOCPOUHYIO 3allUTy
J1a00paTOPHBIX padOT | T.I.

MaTepI/IaJ'ILI AJI IPOBEACHHU A TCKYHICTO U IIPOMEIKYTOYHOT'O KOHTPOJIA 3HAaHUM CTYACHTOB!

Ne Bua xkonTposs KonTtposnpyemsie KouTposmpyembie
TeMbl (pa3aeJibl) KOMIIeTeHI[ UM/
HHIHKATOPBI
1 2 3 4
1 VYCTHBIN TEKYIINUN KOHTPOJIb T1-T4 OIIK-5,
OIIK6.111TK-P1.
OIIK6.111IK-P2.
2 Texymuit KOHTPOJIb: 3amuta | T1-T4 OIIK-5,
1ab0opaTopHBIX paboT OIIK6.111IK-P1.
OIIK6.11TIK-P2
3 [TpomexxyTounslii  KOHTpOJdb 3HaHuil | T1-T4 OIIK-5,
(TecT) OIIK6.111IK-P1.
OIIK6.111IK-P2




IIpumep YCTHOrO TEKYLIErO KOHTPOJISA: NPUMEPHBIM INEpPEYeHb BOMPOCOB I AOIycKa K

BBITIOJIHECHUIO OJI0Ka J1TabopaTOopHBIX paboT «Pa3paboTka u mporpaMMUpPOBAHHE YCTPOMCTB, B TOM
YHCJIC U YCTPOMCTB PeabHOro BpeMeHH, Ha MUKPOKOHTpoJutepax AtmelAtMegay:

Ha3nauenue ycTpoiicTB BBOJA

Opranu3zanys CKaHHPOBAHUSI MATPUYHOMN KIIaBHATYPbI
Wnentudukanus HaxxaTus KJIABUIIH KIaBUATYPHI

YcTpanenue apede3ra KOHTaKTOB KJIaBUATYPbI

Cxema anroputma UASHTH(PUKAIUN HAKATOW KIIAaBUIITU
VYcerpoiicta BeiBojia B MIIC

CeMucerMeHTHbIE HHIUKATOPBI

Craruueckas ¥ JMHAMUYECKasl MHIUKAIIIU

Cxema anropuTma JMHAMUYECKON MHAUKAIIUN

Cxema anropuTMa CTaTUYECKON MHANKALIUN

JKKMH, ocobernoctu noaxiaouenus kK MIT u MK
[TocnenoBarenbHbII HHTEP(EIC

O06001IeHHas CTPYKTYypa MUKPOIIPOIIECCOPHOM CHCTEMBI YIIPABJICHHUS.
[Iporiecc BbINONMHEHNUS KOMaHAbl B MUKPOIIPOLIECCOPHOI cucTeMe.
Tumnsl agpecanyivi B MUKPOIPOIIECCOPE.

[lonstue u Haznauenue O3V, I13V.

YcTpoiicTBa BBO1a/BbIBOIa HH(OPMALIKH.

Ha3nauenune AJIY u ycTpolicTBa ynpaBieHUsI.

[lonsarue n Haznauenne 1AII u ALIL.

Xapakrepuctuka AVR- MUKPOKOHTPOJLJIEPOB.

HpnMep YCTHOI'O TCKYILICIO KOHTPOJIA: HpI/IMepHHﬁ IEpCUCHb BOIIPOCOB IJId HOOIYCKa K

BBITIOJIHEHUIO OJI0Ka JTabopaTopHBIX padboT «PazpaboTka M MpOrpaMMUpPOBAHHE YCTPOWCTB, B TOM
qHCIIe U YCTPOMCTB pealbHOro BpeMEHH, Ha MUKPOKOHTposutepax STM-32»:

OnHoOHarpaBlieHHbIE TOPTHI BBO/1a/ BBIBOAA.

JIByHanpaBieHHbIe IOPTHI BBOJA/ BHIBOJIA.

Pa6ota ¢ nepudepuitHpIM 000pyA0BaHUEM.

Mertoab! paboThl ¢ IUGPOBBIMU OPTAMU MUKPOKOHTPOJLIEPA.

ANTOpUTMBI yIIpaBJIEHUS IIaTrOBBIMU JIBUTaTEISIMH.

TaliMmepHasi CeKIMsT MHKPOKOHTpojuilepa —  (OpPMHpPOBAaHHE  CJIOXKHBIX  BPEMEHHBIX
MIOCJIE0BATENBHOCTEN.

MerTobl U3MEpeHHs BpEMEHHBIX HHTEPBAJIOB.

Metoab! IpeicTaBIeHUs TaHHBIX.

Metonbl 06paboTKH ¥ CUHXpOHU3aMK JaHHbIX ALTT

[Iporpamma mMUPOTHO-UMITYJIBCHOW MOJYJISIIIMKA CUTHAJIA.

Mertobl iepeiaun JaHHBIX 110 MOCIeI0BaTeIbHBIM HHTEpdelicam.

CuHXpoHU3aIMs IBYHAIIPABIICHHOH Mepeau JTaHHBIX.

dopmaTsl KaapoB MOCIeA0BATEILHOTO HHTEpdeiica

OcoOeHHOCTH TIPOTPAMMHUPOBAHHS ITOCTIEIOBATEIHHOTO HHTEpdetica

MUKPOKOHTPOJUIEPEI:  PAa3IMYHbIE  THIBI ~ MHKPOKOHTPOJUIEPOB;  THUIBI  IaMSTH
MHUKPOKOHTPOJLIEPOB.

OcoOeHHOCTH NPUMEHEHHUs] MUKPOKOHTPOJUIEPOB B MH(POPMALIMOHHBIX cucTeMax. [IpobiemMsl
BbIOOpa MK

Onucanne komanj acceMOiepa. OcOOEHHOCTH KOMIMIMPOBAHUS TPOEKTOB U Kommuisitopa C.
Onucanue 6ubanoTek u apaiiBepoB Atmel Software Framework.



e OO6paboTuuK NpepHIBAHMIA;
e VYHHBeEpCaJIbHbI ACHHXPOHHBINA MPUEMONEPEAATINK
e Unrepdeiicer SPI, 12C.

Texkymmii KOHTPOJIb: 3alUTa JIA0OPATOPHBIX PpadoT. s 3amuUThl BBIMOJTHCHHBIX
3alaHlii  OloKa J1TabopaTOPHBIX PadbOT HEOOXOIUMO O(OPMHUTHL OTUYETHI B AJICKTPOHHOM WIIH
OyMaxHOM BuJe. B oT4eTe JOMKHBI IPUCYTCTBOBATH:

e (OJ0K-cxema pa3pabaTbIBa€MOro yCTpPOICTBa.

¢ AJI'OPUTM JJIA BBIUMCIICHHS/ npeo6pa30BaHI/1${

BCJIMYHHBEI.

e paboumii MPOrpaMMHBIN KO YCTPOHCTBA 11 MUKPOKOHTPOJLIEPA.

HU3MEPSIEMOI/KOHTPOIUPYEMO

bnoku mabopatopHbIX paboT colepKaT 3aJaHus PA3IUYHON CI0KHOCTH, KOTOPhIC OLICHUBAIOTCS B
pasznuaHoe KoimdectBo OamioB (ot 1 mo 10 Gammos). Ilocnenmyrommast 3ammra 3amaHuii padot
I00aBIsET K MAaKCUMAJIbHOMY 3HAUCHHIO OaIOB 3a 3aJaHuE MYJIbTHILUTUKATHBHBIN K0d(DdumeHt
13 TaOJIUIBI OLIEHOYHOTO CPECTBA IS 3aIIUTHI Ja0OPATOPHBIX padoT.

[TapameTppl OLIEHOYHOIO CPEACTBA AJIs 3AILUTHI JJAOOPATOPHBIX padbOT

Orenka / % ot MakcuMyMa 3a paboTty B Oaymrax
Kpurtepuun
OLICHKH OTiIn4yHO Xoportio Y noBneTs. Heynogi.
70-100 % 40-60 % 10-30 % 0 %
B nenom oruer
odopmireH
KOPPEKTHO,
CACJIaHbI BBIBO/JBI,
HO UMEIOTCS Otuet opopmiieH
OtueT He odopMIIeH.
HEe3HAYNTEIIbHBIC HOJTHOCTBIO.
HEIOCTaTKHU. Nmerorcs 3amMeuanus
IlomHOCTEIO M Otuet odopmIieH co
[Tpu 3amuTe 10 0(hOPMIICHHUIO,
KOPPEKTHO 3HAYUTCIIbHBIMU
CTYIICHT BBIBOJIBI CJICJIAHBI HE
o(opMIIEH OTYET, 3aMEUYaHUSIMH,
MOKa3bIBaET HOJTHOCTBIO.
CJIeJIaHbI BBIBOJIBI. BBIBOJIBI HE TIOJTHEIE,
IIOHHUMAaHUE ITpu 3amuTe -
Brinosnnenue [Tpu 3amuTe NIPY 3aIIUTE CTYACHT C
o marepuana, CYXXJCHUS
3aaHuM MIOKa3aHo TpynoM GopMyIHpyeT
HPUBOIUT HOBEPXHOCTHBI,
BCECTOPOHHEE U CBOM MBICIIH, HE
MIpUMEpPHI, HO coJiepyKaT OIINOKH,
riy0oKOe 3HaHHE HPUBOAUT MIPUMEPBI,
HUCIIBITBIBACT IIPUMEPLI HE
MaTepuaa. HE J]acT OTBETA Ha
3aTpyJHEHUS C TIPUBOISTCS, OTBETHI
JOITOJIHUTCIBbHBIC
BBIBOJIAMMH, Ha AOIIOJIHUTCIIbHBIC
BOIIPOCHI
OJTHAKO BOIIPOCHI HE
JOCTaTOYHO yBEpEHHEIE.
HOJTHO OTBEYaeT
Ha
JOTIOJIHUTEIIbHBIC
BOIIPOCHI.

OueHovHbIe cpeacTBa /sl MPOMEKYTOYHOM aTTecTanuu (B (popMe 3a4UeTa ¢ OLIEHKOI).

IIpomexyTouHas arrecranuss B Qopme 3adera ¢ OICHKOM HampaBlieHa Ha MPOBEPKY
chopmupoBanroctu kommerenuuii OITK-5, OITK6.IITK-P1. OITK6.IITIK-P2. B Teuenue cemectpa
3a BBHITIOJTHEHHE 3aJIaHUi TEKYIIEr0 KOHTPOJS CTYACHTY HAYUCISIFOTCS Oalibl U B KOHIIE CEMECTpa
OaJITbIl CYMMUPYETCS JUISl BBIYMCIICHUS peUTHHTa CcTyAeHTa. s peanuzanuu mpoOMEKyTOUHOTO
KOHTPOJISI UCTIONIBb3YeTCsl OaUTbHO-PEUTUHTOBAs CUCTEMA OLIEHKH, IPUHSTAs B YHUBEPCUTETE.




CTyaeHT AOIyCKaeTcs K MPOMEKYTOYHOM aTTeCTalluu, €ClIM €ro peHTHHr cocTaBisier 60
0amioB U Ooree. 3ayeT BBICTABISETCS aBTOMATHYECKH IO cCymMMe OasjioB, MOJYyYEHHBIX MpU
W3YYEHUU JUCIUTIINHBL.

ITapaMeTpsbl OLIEHOYHOTO CPE/ICTBA AJIsl aTTECTalMu B (JOpMe 3a4eTa ¢ OLICHKOI.

WTOroBsIii ceMeCTPOBBIN PEUTHUHT AKazieMru4eckasi OLleHKa
60-69 GamioB «YJOBJICTBOPUTEIHLHOY
70-85 GamnoB «XOPOHIO)
86-100 6asoB «OTIIMYHO»
Pa3patGorumk: noueHt, CemenoB A.JI.

/
[

[Iporpamma coctaBneHa B coorBetcTBur ¢ TpedoBanusimu ®I'OC BO no HanpaBieHHIO ¥ POQPHITIO
noarotoBku 09.03.02 UndopmanmoHHblie CHCTEMbI U TEXHOJIOTHM.

[TporpamMma paccMoTpeHa Ha 3aceTaHuu Kadeapsl paTuoPU3NKHA U PATAO0IICKTPOHUKH
«24» despains 2025 r. mporokois Ne §

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

Hacmoswas npoepamma, He modxcem Ovlmb 60cnpouszsedeHa Hu 6 Kakou ¢opme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kaghedpvl-pa3spabomuuxa npocpammol.



