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I. LIEJIV M1 3AJTAYM JIMCLHMIIIAHBI

Ilens xypca — chopMHPOBaTh y CTYJICHTOB OOIIENPO(eCcCHOHAIbHYI0 KOMIIETCHIIUIO B
HalpaBJIeHUU BBIOOPA MHCTPYMEHTAIBHBIX MPOTrPaMMHO-AMNNAPATHBIX CPEACTB Ui pealu3aluu
MH(POPMALMOHHBIX CUCTEM M 00ECIEYUTh MOATOTOBKY CIIEHHUAIMCTOB B 00JACTH BCTPAHBAEMBIX
CHUCTEM, CIOCOOHBIX IPOEKTUPOBAaTh CHCTEMBbl yNpaBieHUs Ha 0aze  pa3IM4yHbIX
MUKPOKOHTPOJIJIEPOB U YCTPOKWCTB MUKPOIIPOLIECCOPHON TEXHUKHU.

3anauyu Kypca — U3y4eHHUe:

- COBPEMEHHBIX TUIIOB MUKPOKOHTPOJUIEPOB U UX apXUTEKTYD;

- (opMHpOBaHHE HABBIKOB IPOrPAMMHUPOBAHUS MHUKPOKOHTPOJIJIEPOB MJISi PELICHHS
IIPaKTUYECKUX 3a/1a4;

- (opMmupoBaHHE HABBIKOB pa3pabOTKM M TECTUPOBAHUA MUKPOKOHTPOJUIEPHBIX
IIPOrpamMM NOCPEICTBOM HHCTPYMEHTAIBHBIX KOMIIBIOTEPHBIX CHCTEM.

ILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VyeOnas aucuuruinHa «lIporpamMmmupoBaHne MUKPOKOHTPOJUIEPOB» BXOAMUT B 0a30BYIO

4acTh 00s13aTEIbHBIX JUCLUIUINH.
Jns u3yuyeHus NaHHOM y4eOHOM AMCUMIUIMHBI (MOJYJsi) HEOOXOAMMBI 3HAaHUS, YMEHUS U
HaBBIKH, OPMHUPYEMBIE PELIECTBYIOUIMMU AUCHUTIMHAMM :

e AJNropuTMbl U OCHOBBI IPOIPaMMHUPOBAHUS
UucneHHble METO/Ibl U IPOIPaMMUPOBAHNE
OCHOBBI PaJIN03JIEKTPOHUKH
PanuorexHuueckue Henu U CUrHAJIbI
OCHOBBI IOCTPOEHHUSI KOMIIBIOTEPHBIXCUCTEM

[lepeyenp mocnenyrOmMUX y9eOHBIX JUCHUIUIAH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMUPYEMbIE JaHHON y4eOHOW AUCIMIUTNHON:
e Iludposas 06paboTKa CUTHAIOB
Hudpossie cucteMsl iepeaayu HHGOpMaIHH
[IpombInIeHHOE TPOTPaMMUpPOBAHHE
HudpoBsie cUrHAIBHBIE TIPOIIECCOPHI
OCHOBBI TTOCTPOEHHSI U YIIPABIICHHS OSCTIMIIOTHBIMY aIlapaTaMu

I11. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

[Ipomiecc ocBOeHUS NUCHUIUIMHBI HAMpaBiIeH Ha (OPMUPOBAHHE KOMIICTCHIIMNA B
cootBercTBUU ¢ ®I'OC BO n KPM no nanpasienuto noaroroku 09.03.02 UnpopmanuoHubie
CHCTEMbI M TEXHOJIOTHH.

Ilepeuyens mIaHNpPyeMbIX pe3yJIbTATOB 00yUYeHHs MO JUCHUILINHE, COOTHECEHHBIX C
HHANKATOPAMM JOCTUKEHUSI KOMIETeH i

Nuauxkaropsl
Komnerennus . PesynbTaThl 00y4yeHus1

KOMIIEeTEeHI NI

OIIK-5 HJ[Komks.1

Cnocoben uncmaniuposams | Mncmaniupyem

npocpamMmHoe u | npoepammHoe

annapamuoe  obecneuenue | obecneuenue ons

0Nl UHPOPMAYUOHHBIX U | UHHOPMAYUOHHBIX

ABMOMAMU3UPOBAHHBIX ABMOMAMUZUPOBAHHBIX

cucmem, cucmen.




HJIKoriks.2
Hncemannupyem
annapamuoe obecneuenue
ons UHGDOPMAYUOHHBLX
A8MOMAMU3UPOBAHHBIX
cucmen.

OIIK-6 Cnocoben
paspabamuvleams
aneopummvl U NPoOSPAMMbL,
npucooHbvle onst
NPAKMU4ecKoco
npumenenus 6  obracmu

UHDOPMAYUOHHBIX — CcUCTEM
U MEXHON02UL.

OIIK6.IIIIK-PI. Cnocoben
paspabamuleams u
OMAAdNCU8aAMbs

nPOCPAMMHbIL KOO

OIIK6.111IK-P1.1.

Buinonusem
dopmanuzayuro u
AnCOPUMMUZAYUIO
NnoOCMaeIeHHvix 3a0ay OJis
paspabomxu

NPOCPAMMHO20 KOOA

OIIK6.I1TIK-P1.1. 3-1. 3uaem
aneopummvl  peuteHusi  MUnUYHbIX
3a0ay, obaacmu U CHocoovl Ux
NpUMeHeHUs.

OIIK6.I1TIK-P1.1. 3-2. 3uaem
Homavuuu u npocpamMmHoe
obecneyenue O epaguueckoco
omoopasicenus aneopummos.
OIIK6.I1TIK-P1.1. 3-3. 3uaem
Memoobl u npuemvl
aneopummuzayuu NOCMAGIeHHbIX
3a0au.

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

UCNONB308AMb MEmoobl U npuemasl
¢0pMaJm3ab;uu u ailcopummusayuu

nOCMAaeG/IeHHbIX 3a0ad.
OIIK6.IIIIK-P1.1.  V-2.  Vmeem
NPUMEHAMb  AICOPUMMbL  PeleHUs
MUNOBbIX 3a0au 6

coomeemcmeyroumux obnacmsx.

OIIK6.11IIK-P1.3.
Ocywecmensiem
000CHOBAHHDLI 8b100p
MEMoO08 U aneopummos
onst npPOSPAMMHOU
peanuzayuu  GopmarbHoll
Mamemamuyeckou
Modenu

OIIK6.111IK-P1.3. 3-1. 3naem
OCHOBHblE KAACCchl Memooos
NpPOCPAMMHOU peanuzayuu mooeneu
u Kpumepuu 6vl00pa aAnOPUMMOS.
OIIK6.111IK-P1.3. V-1.  Vmeem
npo8OOUMb CPABHUMENbHBIU AHAIU3
u 060CcHO8aHUE 8bIOOPA ANICOPUMMOB
0N NPOSPAMMHOU  peanu3ayuu
Mooenu.

OIIK6.IIIIK-P1.3.  B-1. Bnadeem
Memooamu aoanmavuyu mMemooos u
aneopummos noo cneyugpuxy 3aoayu.
OIIK6.IITIK-P1.3.  B-2. Bnaoeem
HABbIKAMU OYeHKU d¢hhekmusrocmu
BbIOPAHHBIX AICOPUMMOS.

OIIKG6.IITIK-P1.5.
Ogopmnsiem

NPOCPAMMHBILL KOO 8

OIIK6.IIIIK-P1.5.  3-1.  3naem
HOpMamueHO-mexHu4ecKue
O0OKYMeHmbl (cmanoapmol u




coomeemcmaeuu c
YCMAaHOBIeHHbIMU
mpebosanHusMu

peanamenmol), onpeoensaujue
mpebosanus K ogopmnenuio
NPOSPAMMHOZO Kooa.
OIIK6.111IK-P1.5. 3-2. 3naem

OCHOBHbIe cmanoapmvl 0ghopmaeHUs

MEeXHUYEeCKol  OOKyMenmayuu  Ha
KOMNbIOMeEpHoe npoz2pammuoe
obecneuenue.

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

NPpUMEHAMb 3a0aHHble cmaHOapmbl u

wabnouvl 01 cocmaeieHus U
oghopmnenus MexHUYecKou
0oKyMeHmayuu

OIIK6.IIIIK-P1.5. V-2. Vwmeem
npUMeHsIMb HOPMAMUBHO-
mexHuyecKue OOKYMeHMbl
(cmanoapmel U peziameHmvl),
onpedenaiowue  mpedo8aHus K

oopmaeruIo npoSPAMMHO20 KOOd.
OIIK6.I1IIK-P1.5. V-3.  Vmeem
npUMeHsImb  UHCmMpYMeHmapuil  0Jis
CO30aHUsAL U AKMYATUIAYUY UCXOOHBIX
MEKCMO8 NPOSPAMM.

OIIK6.111IK-P1.7.
Ilposepsem u
omnaxcusaem
npPOSPaAMMHBIL KOO

OIIK6.111IK-P1.7. 3-1. 3naem
Memoovbl U npuemvl  OMAAOKU
NPOCPAMMHO20 KoOoa.

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

u  gopmamel  coobwenuti 06
owuoKax, npeoynpelicoeHull
OIIK6.111IK-P1.7. 3-3. 3naem
Cnocoovl UCNONb308AHUSA
MEeXHOI02UYECKUX JHCYPHATLO8,
Ggopmamel U munel  3anucetl
JHCYPHATLO8.

OIIK6.IIlIK-P1.7.  V-1.  Vmeem

BbIABNIAMb OWUOKU 8 NPOSPAMMHOM
Kooe.

OIIK6.IIIIK-P1.7. V-2. Vmeem
OMAANCUBAMND NPOCPAMMHDIL KOO HA
YpOBHEe — NPOSPAMMHBIX  MOOYJEll.
OIIK6.IIlIK-P1.7.  V-3.  Vmeem
OMIANHCUBAMb NPOCPAMMHBIL KOO HA
VpO8He MEAHCMOOYTIbHBIX
83aUMOOCUCMBUL U 83AUMOOEUCMBUL
C OKPYIHCEHUEM.

OIIK6.II1IK-P2. Cnocoben
nposepsamu
pabomocnocobrHocme u
npogooums  peghaxmopume
K00d nPo2PamMmMHO20
obecneyeHus

OIIK6.11TIK-P2.1.
Paspabamvisaem
mecmoegbie Habopwvl
OauHbIX 0N NpoBepKu
pabomocnocobrHocmu
KOMNbIOMEPHO20
NPOSPAMMHO20

OIIK6.I1TIK-P2.1. 3-1. 3naem
Memoowl C030aHUs u
OOKYMEHMUPOBAHUS  KOHMPOIbHBIX

npuMepos U Mmecmosvix Habopos
OAHHbIX.

OIIK6.I1TIK-P2.1.
mpebo6anus K

3-2. 3naem
cmpykmype U




obecneyeHus

popmamam  XpameHusi mMecmoevix
Habopos OAHHUIX.
OIIKG6.IITIK-P2.1.  3-3.  3naem

npasujia, aieopummbsl U mMexnoiocuu

C030aHUsi ~ Mecmogvlx  Habopos
OQHHBIX.
OIIK6.IIIIK-P2.1.  V-1.  VYmeem
paspabamvieamv U oQhopmaAMY
KOHMPOJIbHbIe npumepwl ons
npoeepKu pabomocnocobnocmu
KOMNbIOMEPHO2O NPOCPAMMHOZO
obecneyeHusl.
OIIK6.IIIIK-P2.1.  V-2.  Vmeem
20mosumy ~ mecmosvie  HAOOPbI
OQHHBIX 8  COOMBEMCMEUU  C
6b10paHHOU Memoouxou
mecmupo8aHus KOMNbIOMEPHO20
NPOSPAMMHO20 0becnedeHUs.
OIIK6.111TK-P2.3. OIIK6.IIIIK-P2.3.  3-1.  3naem
HUcnpaensem  Oeghexmbl | munuunvie OwuUOKU, BO3ZHUKAIOWUE
NPOSPAMMHO20 K0Oa, | npu  paspabomke KOMNbIOMEPHO2O
3aghuxcuposannvie 8 baze | nNPOCPAMMHOZO obecneueHus,
OaHHbIX OeqheKmos Memoobl  UX  OUACHOCMUKU U
UCnpaeieHus.
OIIK6.IIIIK-P2.3.  3-1.  3naem
MemoObl U npuemvl  OMAAOKU
NPOSPAMMHOZO K0Od
OIIK6.IITIK-P2.3. V-1.  Vmeem
80CNPOU3BOOUND Ooeexmol
NPOCPAMMHO20 K0oa,
3aguxcuposannvlie 6 0Oaze OAHHLIX
oeghexmos.
OIIK6.IIIIK-P2.3.  V-2.  Vmeem
BbIACHAMb NPUYUHBL BOZHUKHOBEHUS
dehekmos  npocpammHozo  Kood.
OIIK6.IITIK-P2.3. V-3.  Vmeem

BHOCUMb U3MEHEHUL 8 NPOSPAMMHDBII
KOO Ol YCMPAHeHUusi BblAGIEeHHbIX

oeghexmos.
OIIK6.I1IIK-P7. Cnocoben | OIIK6.I1IK-P7.1. OIIK6.111IK-P7.1. 3-1. 3naem
npuMeHsimv uckyccmeenuwiil | Ipumensiem HUU- | npunyuner  pabomsl  co8peMeHHbIX
UHmMeIeKm (UH)  ona | uncmpymenmol ons | eenepamuenvix  MH-mooeneti 0ns
cewepayuu U OMIAOKU | 2eHepayuu NPoSPAMMHO20 | ceHepayuu Kooa.
NPOCPAMMHO20 KOOA Kooa. OIIK6.111IK-P7.1. 3-2. 3naem
02PAHUYEeHUs. U PUCKU UCNOTIb308AHUS
UU-2enepayuu (6ezonacrnocmo,
Kauecmeo Kooda, JIUYEeH3UPOBAHUE).
OIIK6.IITIK-P7.1.  V-1.  Vmeem
Gopmyruposamo KOppeKmmble
meKcmogvle 3anpocuvl (NpomMmol) 05
2eHepayuu K0oa.
OIIK6.IIIIK-P7.1. V-2. Vwmeem




unmezpuposams HMH-uncmpymenmaol

8 cpedy paspabomxiu.
OIIK6.I1TIK-P7.2. OIIK6.IITIK-P7.2.  3-1.  3naem
Ucnonvzyem  HHU  onsa | memoowl HU-ananuza Kooa.
ananuza u omnaoku kooa. | OIIK6.IITIIK-P7.2. 3-2. 3Hnaem
Gdopmamvl U UHCMPYMEHMbL 0/
ABMOMAMU3UPOBAHHO20
mecmupo8anusl c un.
OIIK6.1IIIK-P7.2.  V-1.  Vmeem
Hacmpaueamv — MH-uncmpymenmoi
o noucka yAa38uMocmel.
OIIK6.I1IIK-P7.2. V-2. Vmeem

UHmMepnpemuposams peKoMeHOayuu
UU no ucnpasnenuro xooa.

OIIK6.I1TIK-P7.3. OIIK6.I1TIK-P7.3. 3-1. 3uaem
Onmumuszupyem K00 ¢ | Memoovl HU-onmumusayuu.
nomowvio UM OIIK6.111IK-P7.3. 3-2. 3Hnaem
Kpumepuu Kauecmsa Kooaq,
npumeHsiemvie HH-cucmemamu.
OIIK6.11TIK-P7.3. V-1 Ymeem
UCNONIb308AMb un ons
pechakmopunea.
OIIK6.I1TIK-P7.3. y-2. Ymeem
nposepsimo KOpPEeKmHOCHb
onmumuzayuti, npeodnodxicennvix M.
OIIK6.UTK-4. Cnocoben | OIIK6.MUTK-4.1. OIIK6.UTK-4.1. 3-1. Buaem
ONMUMUZUPOBANTD Buinonnsem monumopune | memoosl u cpedcmea MOHUMOPUH2A
npouU3800UMeNbHOCHb npouU3800UMeIbHOCmU npouU3800UmMeIbHOCmU
NPOSPAMMHO20 0OecneyeHuUs | NPOSPAMMHO2O KOMNbIOMEPHO20 npPOCPAMMHO20
obecneyenusl. obecneyenus.
OIIK6.MTK-4.1. 3-2. 3naem
Mempuxu npouU3800UmMeIbHOCmU
NpOCPAMMHO20 obecneuenus.
OIIK6.UTK-4.1. 3-3. 3uaem
co8peMmenHble UHCIPYMEHMbl
MOHUMOPUH2A NPOU3BOOUMETbHOCTIU
NpOCPAMMHO20 obecneuenus.
OIIK6.UTK-4.1. V-1. Ymeem

NPpUMEHAMb  Memoovl U cpedcmad
MOHUMOPUH2A NPOU3B0OUMENLHOCIU

KOMNbIOMEPHO20 NPOSPAMMHO20
obecneyenus.
OIIK6.MTK-4.1. V-2. Ymeem
UHMePNPemuposams
ouaznocmuyeckue oannvie
MOHUMOPUH2A NPOUZBOOUMETLHOCTNU
KOMNbIOMEPHO20 NPOSPAMMHOZO
obecneuenus.
OIIK6.1UTK-4.1. V-3. Ymeem
onpeoensims "y3Kue mecma"
NPOSPAMMHO20 0beCneyeHUs.
OIIK6.UTK-4.2. OIIK6.UTK-4.2. 3-1. 3naem




Bovinonnsem
onMuUMU3AYUO
NPOCPAMMHOZ0 KOOA.

Memoobl U cpeocmea OnMmuMU3aAyuUU

npoU3600UMeNIbHOCIU
KOMNbIOMEPHO20 nPOSPAMMHO20
obecneuenus.

OIIK6.UTK-4.2. 3-2. 3naem
coepementble uHCmMpymMeHmol
ONMUMUZAYUU NPOU3E0OUMENLHOCTIU
nPOSPAMMHO20 obecneyenius.

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

KOO c UCNONIL308AHUEM
CReyuanu3sUpOBAHHbIX NPOSPAMMHBIX
cpeocma.

OIIK6.UTK-4.2. V-2. Ymeem
sbipabamvleanms sapuanmol
ONMUMUZAYUU NPOU3BOOUMELHOCU
KOMNbIOMEPHO20 nPOSPAMMHO20
obecneuenus.

OIIK6.UTK-4.2. V-3. Ymeem
npo8oOUMb OYeHKY U 000CHO8aHUe
PEKOMEHOYeMbIX — peleHul no
onmumuzayuu
nPOU3800UMENbHOCMU.




IV. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BneM TUCHHMIIMHEI COCTABJACT. 4 3a4eTHBIX eqMHHUILI, 14449acoB.

®opmMa NPOMEKYTOYHOM ATTECTALMHU: 3a4€T C OLICHKOU

4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHA0B y‘-leﬁﬂle 3aHSATHI M OTBEJEHHOI0 HA HUX
KOJIN4Y€eCTBA AaKAACMHUYICCKHUX YaCO0B

Bunel yueOHoit paboThI,
BKJIIOYasl CAaMOCTOSATENIbHYIO paboTy 00ydaromuxcs,
MPAKTHUYECKYIO [TOATOTOBKY U TPYI0EMKOCTb

=
5]
=
§ g (B yacax)
No ;.3 s K 5 3 ®dopma TeKyero
. Pa3nen qpucuumiinHbl/Tema = 2 OHTAKTHAA paboTa NPCNOAABATEIA © z KOHTPOJISA
n/n 2o 00yJaroIIUMHUC B
2 2w g £ ycrneBaeMocTH
: £ X
? ) ; = Cemunap/ 5 8
o o e IIpakTHyeckoe, ]
% § : % Jlekuus 1aGopaTopHoe KoHncyabTanus §
@) M = = 3ansiTHe/ O
1 2 3 4 5 6 7 8 9 10
1 T1. ApXuTeKkTypa MUKPOKOHTPOJJICPOB. 5 33,2 - 4 17 0,2 12
2 T2. IlporpaMmMupoBaHne MUKPOKOHTPOJIEPOB 5 34,3 - 4 17 0,3 13
3 | T3.Cucrema KOMaHA MHKPOKOHTPOJIJIEPOB 3auura
AFéM 5 34,2 4 17 0,2 13 1a60paTOPHBIX
: 0
4 T4 .Ilepudepuiinsie YCTpOHCTBA 5 343 4 17 03 13 pabot
MUKpOKOHTposuiepoB ARM Cortex-M3. ’ '




4.2. T1lnan BHeayIUTOPHOI caMOCTOSITeIbHON PaGoThI 00y4aOIIMXCS 110 TUCIUNTTHHE

CamocrosTenpHas pabota 00yJaronmxcst VuebHo-
METOIUYECKOE
OunecHouHOE
€MEeCT a3BaHUC pa3aciia, TEMbI o OEMKOCTh 00€CIICUCHUC
¢ P H P ’ Buj camocrosTenbHOM paboThI Bm%f;(gmx Tpya cLl €JICTBO 0
p (nenens) (dac.) p CaMOCTOATEJIbHOU
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4.3.Conep:xanue yue0HOro MmaTepuasa

T1. ApxuTeKTypa MUKPOKOHTPOJLJIEPOB.

ApXHUTEKTypbl ~ MUKPOKOHTPOJUIEpOB.  OCHOBHBIE  3JIEMEHTBI  CTPYKTYPHOH  CXEMBI.
Knaccudukanus YCTPOWCTB MaMSTH. EEPROM. FLASH. Cucrema KOMaH]T
MUKPOKOHTpOJUIEpOB.MUKpOKOHTposiepsl  cemelictBa AVR. MUKPOKOHTposiepsl ceMelcTBa
ARM. 8-, 16- u 32-pa3psamHbple MHKPOKOHTpOJUIephl. Peructper obmero HasHaueHust (POH).
Peructpsel BBoza — BeiBOAa. [lamsTh nporpamm v naMath JaHHbIX. CUETUYMKH KOMaHJ M CTEKOBas
namsate. Ilepudepus mukpoxkontposuiepa. Ilogcucrema BBojga — BbIBoAa. CucTeMa IpephIBaHUM.
TaiimepbI-cueTunKy, CTOpOXKeBoW Taiimep. Jlpyrue BcTpoeHHble mepudepuiiHble YCTpOICTBa.
Amnanorosble kommnaparopbl (Analog Comparator). Ananmoro-uu@poBoil U IUPPO-aHATOTOBBIN
npeoOpa3oBarTeny. Y HUBEPCAIbHbIN MOCaea0BaTeIbHbINH acuHXpoHHBIN puemonepenatyuk (UART
/USART). MWurepdeiicet UART. IlocnenoBarensubli  nepudepuitnsiii  untepdeiic(SPI).
[TocnenoBarenbHbIi 1ByXnpoBoaHbIN HHTEpdeiic (TWI).

T2. IIporpamMupoBaHue MUKPOKOHTPOJLIepoBAVR.

Oranbl pa3paboTku nporpammbl. CriocoObl alropuTMHU3ALMU U MIPOrPaMMHPOBAHUS PabOThI
MUKpPOKOHTpOJUIEpOB.  TpaHCislus OpOrpaMMbl, MpOLIMBKAa MHUKpOKOHTposuiepa. O030p
conepxkuMoro (Qaiina npommsku. Pazbop daiina onucanuil u auMcTUHTa nporpamMMsl. PasMerienne
IIPOrpaMMBbl B aMsATH MUKPOKOHTpoJsuiepa. [Iporpammaropsl. [locnenoBarenbHble U apauieabHble
nporpammaropsl. BHyTpucxemuoe nporpammupoBanue. Cpena paszpabotku ArduinolDE. Cpena
paspabotku AVR Studio. [Ipouecc oTnanku nporpamm.

T3.Cucrema KoMaH1 MHKPOKOHTPOJJIepoB ARM.

[Iporpammuas cpena paspaborku Keil p  Vision, ¢yHKIHOHATBHBIE BO3MOXKHOCTH.
[IporpammupoBanue Ha sizbikax Cu u AccemOnep, cpaBHUTENIbHbIM aHanu3. Popmar KOMaH/bI,
Ha3HauyeHue 1eMeHToB U nosed. Kiaccuukanus komMaHa 1Mo KOJIMYECTBY aapecoB U MO0 METO/1aM
ajZipecallud. YCJIOBHOE BBIMIOJIHEHUE KOMaHJ 0O0paboTKM AaHHBIX. KoMaHabl jocTyma K mamsTy,
METOJIbI ajipecanu, QyHKIMOHATbHBIE 0COOCHHOCTH. VICIONb30BaHUEe JOTHYECKUX omeparuil U,
WJIN, wuckmouaromee WM gns  dopmupoBaHus mpu3HAKOB. Vcmosib3oBaHWE —ONEpAIMH
TECTUPOBAaHUS JUIsI (pOPMUPOBaHUS TNPHU3HAKOB. THIIBI COBUTOB, NMPHUMEHEHHE KOMAaH][ CJIBHIOB.
dopMupoBaHUE MPHU3HAKOB pe3yibTaTa KOMaHAaMHU pa3iuyHbIX TUMOB. OOpaboTka MaccHBOB
naHHBIX B MuKpokoHTpoiuiepax ARM  Cortex-M3.1udpoBas o0paboTka uHPOpManuu B
MHUKpoKoHTpoepax Cortex-Ma3.

T4.Ilepudepuiinbie ycrpoiictBa MUKPOKOHTPoJiepoB ARM Cortex-M3.
OyukimonansHbii  coctaB MK ARM  Cortex-M3. @yHKIIUM BBIBOJAOB MHKPOKOHTPOJLIEPA,
IbTEpPHATHBHBIE (DYHKIUHM TMOPTOB. BHEIIHME Ienmu CUCTEMBl Ha MHKpPOKOHTpoiuiepax ARM
Cortex- M3. Ilapamnensabie moptel MK ARM Cortex-M3, ¢GyHKIMOHATBHBIE BO3MOXHOCTH,
CXEMBI BKJIIOUEHHs BHEIIHHX ycTpoicTB. [lapamnensabie moptet MK ARM Cortex-M3, ¢byHkmm
PErUCTpOB MPHU MPOrPaMMHUPOBAHUM, BBIOOP (DYHKIMM BBIBOJOB IOPTa, BHIOOP aHAJIOIOBOTO WM
upoBOro pexxuma, BbIOOp moTpediseMoit MomrHocTH. [locnmemoBatenpHble mopTel MK ARM
Cortex-M3, tunsl, (QyHKIHMOHAJIbHBIE BO3MOXXHOCTH, CXEMbI BKJIIOYEHHS BHELIHMX YCTPOWCTB.
Taiimepsrt MK ARM Cortex-M3, ¢pyHKIIMOHATBHBIE BO3MOKHOCTH, pekuMbl padotsl. LIAIT u AT,
INPUHLMIIBL  [IOCTPOEHMS, pealn3alus B MHUKpOKOHTposuiepax cemeiictBa ARM  Cortex,
0COOEHHOCTH NMPUMEHEHMUSI, TporpaMMupoBanue. Monynauus curaanos. LHIUM, AUM, U1M.
Hcnons3oBanue Taitmepos amnst dopmupoBanus LHNUM.



4.3.1. IlepeyeHb ceMHUHAPCKHUX, MPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX PadoT

Ne Ne HanmenoBanue TpynoemkocTb Ounenouynsie | ®opmMupyemsie
N/H | pa3aena CeMHHAPOB, (uac.) cpeacTsa KOMIIETEeHII U
U TeMbI NpaKTH4YecKux u | Beero U3 unx
J]aﬁopaTopH],[x YacoB | MpaKTHYeCKast
paﬁOT nmoaAroToBka
1 2 3 4 5 6 7
1 |T1-T2 Pa3zpaboTka u
IpOTrpaMMUpPOBaHUE
YCTPOMCTB, B TOM
4UCJIE U YCTPOMCTB 34 i
peabHOTO BPEMEHH, OIIK-5,
Ha OIIK®6.1111K-
MUKPOKOHTpOJLIEpax Pl
Atmel AtMega 63"““”” OITK6.ITTIK-
2 | T3-T4 Pa3zpaboTka u a Opag()pHHX P2.
IPOrpaMMUpPOBAHNE pabot OIIK6.1111K-
YCTPOMCTB, B TOM P7.
4UCJIE U YCTPOMCTB 34 i OIIK6.UTK-4.
peaIbHOTO BpEMEHH,
Ha
MUKPOKOHTpOJUIEpax
STM-32
4.3.2. llepeyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE U3YYeHHe CTYIeHTaAMH B
paMkax camocTosiTebHoi padoTsl (CPC)
Ne Tema 3ananue @opwupyemas NAK
n/n KOMMETEHIUs

1 2 3 4 5

1 |TIL Apxutektypa HJ[Kormxks.1,
MUKPOKOHTPOJLIIEPOB. H]J[Korks.2

OIIK®6.1111K-

2 | T2. [IporpammupoBanue | IloBTOpeHne n Pl 1

MHUKpOKOHTposuiepoB AVR yriryOJeHHOe OIIK6.1111K-
W3y4YEeHUe Pl.3.

3 | T3.Cucrema KOMaH/I y4e0HOTO OIIK6.I1T1K-

MHUKPOKOHTpoJIIIepoB ARM Marepuana P1.5.
JeKIHiA OIS, OIIK6.11IIK-
= ’ OIIK6.111IK-P1. :

4 | T4.Ilepudepuiinpie MIOATOTOBKA K OITK6.TTTIK-P2. P1.7.
yCTpOiicTBa BBIINIOJIHEHUIO OITIK6.ITTIK-P7. OIIK6. 111K~
MHUKPOKOHTpOJIepoB ~ ARM | J1a00paTopHbIX OIIK6.UTK-4 P2.1.
Cortex-M3 pabor, ' ' OIIK6.I1TIK-

HOJITOTOBKA K P2.3.
3ammTe OIIK6.1111K-
1a00paTOPHBIX P7.1.
pabot OIIK®6.1111K-
P7.2.
OIIK®6.1111K-

P7.3.




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

4.4. MeToan4yeckue YKa3aHUs M0 OPraHU3aIUU CAMOCTOSITE/IbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa CTYJIEHTOB BCeX (OPM M BHIOB OOYyYEHHS SIBJISETCS OJHUM H3
00s13aTeNIbHBIX ~ BMJIOB  00pa30BaTENbHOM  JEATEIbHOCTH, OOECHEeUYUBAIOIIEH  pean3aluio
TpeboBanuii PenepanbHBIX TOCYJAPCTBEHHBIX CTAaHAAPTOB BBICIIErO oOpa3zoBaHus. CormacHo
TpeOOBaHUSAM HOPMATUBHBIX [JOKYMEHTOB CaMOCTOsTENIbHAas paboTa CTYIEHTOB SBISETCA
00s13aTeNIbHBIM ~ KOMIIOHEHTOM 00pa30BaTeIbHOTO Ipoliecca, Tak Kak OHa o0ecreyuBaeT
3aKpeIuIeHUe TOJTyYaeMbIX Ha JICKIIMOHHBIX 3aHATHAX 3HAHUH IyTeM NPHOOPETEHUS HABBIKOB
OCMBICTICHHST M paCIIUPEHUs] MX COJAEP)KaHMs, HAaBBIKOB PEIICHUS AaKTyaJlbHBIX MpoOiIeM
dhopmupoBaHms OOIIEKYIbTYPHBIX u poeCCUOHATBHBIX KOMIIETEHIIHH, Hay4yHO-
HCCIIeZIOBATENILCKOM JIeSITEIbHOCTH, TMOATOTOBKM K CEMUHapaM, J1abopaTOpHbIM paboTam, craue
3a4eToB U FK3aMeHOB. CaMocTosATeNbHAsE paboTa CTYIAEHTOB IPEJCTaBIsIET COOOM COBOKYITHOCTB
ayJUTOPHBIX W BHEAyJUTOPHBIX 3aHATHH M pabor. CamocrodrenbHas paboTa B paMKax
00pa30BaTeNbHOTO MPOIIECCa B By3€ pellIaeT ClAeAyIoNne 3a1auu:

— 3aKpeIUICHNE U paclIMpeHe 3HaHul, yMEHUH, TOJy4YeHHBIX CTYJICHTaMH BO BPeMs ay JUTOPHBIX U
BHEAYJUTOPHBIX 3aHSATHH, NpPEBpalleHHe WX B CTEPEOTHIBI YMCTBEHHOW u  (pu3myueckon
NesITebHOCTH;

— IprUOOpETEeHHE JOTOIHUTEIbHBIX 3HAHUI U HABBIKOB MO AUCLMIIMHAM Y4eOHOTO IJ1aHa;

— (opMupoBaHue W pa3BUTHE 3HAHUI W HABBIKOB, CBS3aHHBIX C HAyYHO-HUCCIIEIOBATEIILCKOM
JeSITeNIbHOCTbIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHM Ha KAUECTBEHHOE OCBOCHUE 00pa30BaTeIbHOM POrpaMMBbl;

— pa3BUTHE HAaBBIKOB CaMOOpraHU3aIUH;

—  (GopMHpOBaHHE  CaMOCTOSATEIBHOCTH  MBIIUICHHUS, CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaIN3alllu;

— BbIpa0OTKa HABBHIKOB 3(P(EKTUBHOW CAMOCTOSTEIBHON MNPO(ecCHOHAIBHON TEopeTHYeCKOH,
MPaKTUYECKON U y4eOHO-HCCIIe0BATEIbCKON NEATEIbHOCTH.

IMoaroroBka k Jexknuu. KaduecTBO OCBOEHHUS COJEpKaHHUS KOHKPETHOM UCIUITIIMHBI
MPSIMO 3aBUCHUT OT TOT'O, HACKOJIBKO CTYJEHT caM, 0€3 BHEIIHEro MpUHYXJIeHus: popmMupyeT y cels
YCTAHOBKY Ha IOJyYeHHE Ha JICKIUSIX HOBBIX 3HAHUH, JOMOJIHSIIOMUX YKE UMEIOLIHECs 10 JaHHOU
qucuumiiiHe. BpeMs Ha MOATOTOBKY CTYAEHTOB K JIByXHacOBOM JIEKIIMM [0 HOpPMaTHUBaM
cocraiseT He MeHee 0,2 yaca.

IMoaroroBka k JaGoparopHomy 3aHATHIO. [loAroToBka K Ja0OpPaTOPHOMY 3aHSTHIO
BKJIIOUYAET CJIEAYIOLINE 3JIEMEHTBI CAMOCTOSATEIBHON JEATEIBHOCTH: YETKOE MIPEICTABICHHUE 1IENN U
3aa4 €ro TNPOBEJECHHUS; BBIJACICHUE HABBIKOB YMCTBEHHOH, aHAJIUTUYECKOW, HAy4YHOU
JeSITeIbHOCTH, KOTOpBbIE CTAaHYT pEe3yJbTaTOM MpejacTosmeil padoTel. BripaboTka HaBBIKOB
OCYIIECTBJISIETCS C IMOMOIIbIO TMOJyYeHUs: HOBOW MHMOpManuu 00 M3yyaeMbIX Mpoleccax U ¢
MOMOIIIbI0 3HAHUS O TOM, B KaKOH CTENEeHH B JaHHOE BpeMsl CTYJICHT BIAJEET METOAAMHU
HCCIIeI0BATENIbCKON JesITeIbHOCTH, KOTOPHIMH OH CTaHET MOJIb30BaThCs Ha 3aHATUH. [loaroToBka k
Hepeako TpedyeT moadopa Marepuana, JaHHBIX M CIEHUAIBHBIX HCTOYHHMKOB, C KOTOPBIMHU
npencTouT yuyebHast pabora. CTyI€HTBI CAaMOCTOATEIbHO OCYIIECTBISIOT MOUCK COOTBETCTBYIOLIUX
WCTOYHUKOB, OIPEICNSIOT aKTyaJbHOCTh KOHKPETHOTO MCCJIEIOBAHUS MPOIIECCOB M SBICHHIA,
BBIJICJISIIOT OCHOBHBIE CIIOCOOBI I0KA3aTENIbCTBA ABTOPAMH HAayUHBIX pabOT LIEHHOCTH TOr0, YeM OHU
3aHUMAlOTCI. B Xome camMoro 3aHATHS CTYIEHTHl CHadaja IPEACTaBIAIOT HaileHHbIE HMHU
BapHaHThl (POPMYJIUPOBKU aKTYaJIbHOCTH HCCIEAOBaHMs, OOCYKAAIOT UX U OOOCHOBBIBAIOT CBOE
MHEHHE O HaWiyyllleM BapHaHTe. BpeMs Ha MOATOTOBKY K JIabOpaTOpHOMY 3aHSTHIO IO
HOpMaTHhBaM cocTaBisieT He MeHee 0,2 yaca.

IMoaroroBka k 3a4ety. CaMOCTOSATENIbHAS TIOATOTOBKA K 3a4YeTy JIOJIKHA OCYIIECTBIATHCS B
TedeHue Bcero cemectpa. [loaroToBka BKIItOUYAET CleqyoNue IeHCTBUA: IEPEYUTaTh BCE JIEKIUH, a
TaKXKe MaTepHajbl, KOTOpbIE TOTOBUJIMCH K JaOOpaTOPHBIM 3aHATHSM B TEUYEHUE CEMECTpa,




COOTHECTH OTy HWH(POpPMAIMIO C BOMPOCAMH, KOTOpBIE NaHBl K 3a4dery, eciu WHPOpMauu
HEJ0CTaTOYHO, OTBETHI HAXOJAT B IPEIJIOKEHHOW IpernoaasareneM jaurteparype. Pekomennyercs
JieNiaTh KpaTKue 3anucu. BpeMs Ha MOAroTOBKY K 3a4eTy MO0 HOpMaTHUBaM COCTAaBJISIET HE MeHee 4
4acoB.

4.5. IllpumepHasi TeMaTHKa KYPCOBBIX padoT
BrinonHenue KypcoBbIX padoT HE NPEyCMOTPEHO YUEOHBIM IJIAHOM

V.YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLMIIIMHBI

a) nepevyeHb JUTEPATYPbI

1. Hosuxkos lO. B. OcHoBbI MUKpOIpOLIECCOPHON TeXHUKU : yueb. nocobue / 10. B. HoBukos,
I1. K. CxopoOoratos. - 3-¢ u3f., ucnp. - M. : InutepueT-YH-T unpopm. TexHosnoruit ; [b. m.]
: bunom. Jla0. 3nanuii, 2006. - 358 c. : win. ; 21 cM. - (OcHOBbI MH(POPMAIMOHHBIX
TeXHOJIOTHH). - bubmuorp.: ¢. 356-357. - ISBN 5-9556-0054-x. - ISBN 5-94774-424-4 (20
9K3)

2. Kyszskos, O. H. [IpoexktupoBaHue cUCTEM Ha MUKPOIIPOLIECCOPaX U MUKPOKOHTpOJLIepax /
O. H. Kyssxos. - Tromens : Trom[HI'Y, 2014. - 104 c. - URL:
http://e.lanbook.com/books/element.php?pll_id=64535. - 5bC "Jlansp". - HeorpaHuy.
noctyt. - ISBN 978-5-9961-0847-3

3. Marpa, lO. C. IIporpammuposanue u otnanka C/C++ npuiiosxeHuit s
mukpokontposiepos / 0. C. Marna. - Mocksa : JIMK Ilpecc, 2012. - 168 c. - URL:
https://ibooks.ru/products/384378. - OBC "Aiibykc". - Heorpanud. noctym. - ISBN 978-5-
94074-745-1

4. DKcmepuMeHT C KOMITBIOTepHOU mojaepkkoii: yued. mocobue / O. O. 'mazyHoB [u ap.] -
Upxytck : M3a-so UT'Y, 2014. - 73 c. - ISBN 978-5-9624-1103-3 (493k3.)

0) nepuoauYeCcKUe N3TAHUSA

B) CIIMCOK ABTOPCKMX METOAUYECKUX Pa3padoToOK

B paMkax JIUCHUIUIMHBI TPEIyCMOTPEHO HCIOJb30BaHHWE YYEeOHBIX KeHcoB, pa3pabOTaHHBIX
COBMECTHO € WUHAyCTpuaibHbIMU mapTHEpamu mnporpammel (OOO HII® «dopye», OO0
«Hpkyrtckas Hedrsaas kommanusny, 000 «CUJIA HOuuon», OO0 «3eon», MC3d CO PAH»).

r) 6a3bl IaHHBIX, HHPOPMALHOHHO-CITPABOYHBIE U MIONCKOBbIE CHCTEMbI

1. TTouckossie cuctemsr Google, Yandex.

2. DNeKTPOHHBIE PeCypchl IOCTYIHBIC MO JIOTUHY M MapoJjo, npenocTasisemMble HayuHoi
6ubmmorexon UI'Y.

VIMATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

6.1.YueOHo-1a00paTopHoe o0opynoBanme:

KomneiorepHast maboparopust (ayauropus 325), OCHAIlEHHAs BBIYMCIUTENBHON TEXHHUKOU,
cnenmanbHbiM  [IO  u  cBOOOIHBIM JOCTYNIOM B ceTh Internet, otmagouHble TIATBI  C
MUKpokoHTposuiepamu (cemeiictB AVR(AtMega), ARM (STM32)), Habop pa3aryHbIX aHAJOTOBBIX
U THQPPOBBIX JaTYMKOB, MAaKETHBIC IUIATHI, NAasUIbHOE O0OpYIOBaHUE, MHUKPOIICKTPOHHBIC
YCTPOMCTBA U yCTPOMCTBA TUCKPETHOM SNIEKTPOHUKH.

6.2.11porpammHoOe obecnieyenne:
CBOOOJHO pacmpocTpaHseMoe TMPOrpaMMHOE O00ECIeYeHne MpOrpaMMHBIC  CPEACTBa
pazpabotku aist MukpokonTposutepoB Arduino IDE, AVR Studio, Keil MDK-ARM uVision IDE,



IAR Embedded Workbench EWARM IDE.

6.3. Texnu4yeckue " 3JIEKTPOHHbIE CPEICTBA:
MynbTUMEIUHHBIA TPOEKTOP, FKpaH (110 HEOOXOJMMOCTH), MEJIOBask WJIM MapKepHas J0CKa.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'NHU
Ha nexmusx uCmonb3yloTcs aKTHBHBIE METOJbl OOy4YeHHS (KOMITBIOTEPHBIX CHMYJISIHM,
pa3bop KOHKPETHBIX cuTyanuid). JlaboparopHbie paboThI MPOBOAITCS ¢ uconb3oBanueMm [19BM c
MOCJIEYIOLLEH 3aILUTOM.

VIIILOOEHOYHBIE MATEPHUAJIBI 1JISI TEKYIIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIUU

OI[EHO'-IHI)IG CpeacTBa 1Jid TEKYLIEro KOHTPOJIs.

Texymuii KOHTpOJIb peaNnu3yercs B BUJE YCTHOIO TEKYLIEro KOHTPOJS Ui JOIyCKa K
IIPOBE/ICHUIO J1TA0OPATOPHBIX pabOT M MX 3alUT HA JJAOOPATOPHBIX 3aHATHUAX. TeKyIuil KOHTPOJIb
HaIpaBJIeH Ha BbIABIIEHUE chopMUpOBaHHOCTH KoMiieTeHIui OIIK-7.

Jis  peanu3aluM TEKYLIETO KOHTPOJS MCIONb3yeTcs OalIbHO-PEUTHHIOBasl CUCTEMA
OLICHKH, IIPUHSTAsI B YHUBEPCUTETE.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHYECKOW MPOBEPKH 3HAHUM,
YMEHHM, HaBBIKOB OOydYarolmuxcs. 3ajada TEKYIIero KOHTPOJII — OMEPATUBHOE U PETYISIPHOE
yOpaBlieHHe Y4yeOHOM JesATeNIbHOCThIO OOydYaloIIMXCsi Ha OCHOBE OOpaTHOM CBSI3U U
KOPPEKTUPOBKH.

JUia peanmuzalluyd TEKYIIEro KOHTPOJIS HCIOJIb3yeTcsl OajulbHO-PEUTHHIOBas CUCTEMa
OLICHKH, IIPUHSTAsI B YHUBEPCUTETE.

3a mocelieHrne KakJI0ro JEKIHOHHOTo 3aHaTHs naercs 0,5 6amra (16 gacoB*0,5 Gamra = 8
OaytoB, 1 6at 3a KaXAyI0 mapy JICKIUi).

MakcumanbHOE KOJIMYECTBO OaJIOB 3a BBINMOJIHEHUE Oyioka JiabopatopHbix padot (JIP) ¢
MOCJIeYIOIIEH 3aIUTON COCTaBIseT 82 Oasa.

Bo3moxHb! «ipemuanbHbie» 0amisl (10 10), KoTopble MOTyT ObITh JOOABIEHBI CTYACHTY 3a
aKTUBHbIE (OpPMBI PAOOTHI, BBHICOKOE KAueCTBO BBINOJHEHHBIX pabOT, JIOCPOYHYIO 3alIUTy
1abopaTOpHBIX padoT U T.J.

MaTepI/IaJ'ILI JJI IPOBCACHH A TCKYIICTO U ITPOMCEIKYTOYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB!

Ne Bua xonrpoas KonTposmnpyembie KonTposmpyembie
TeMbl (pa3aeabl) KOMIIeTeHIun/
HHIUKATOPBI
1 2 3 4
1 VYCTHBIN TEKYIIUNA KOHTPOJIb T1-T4 OIIK-5,
OIIK6.111IK-P1.
OIIK6.111IK-P2.
2 Texyuuit KOHTPOJIb: samura | T1-T4 OIIK-5,
1abopaTopHbIX paboT OIIK6.111IK-P1.
OIIK6.111IK-P2
3 [TpomexxyTounblii  KOHTpOJdb 3HaHuil | T1-T4 OIIK-5,
(TecT) OIIK6.111IK-P1.
OIIK6.11IK-P2




IIpumep yCTHOTO TEKyIIErO KOHTPOJSA: IPUMEPHBIA IIEPEYEHb BONPOCOB I JOIyCKa K

BBITIOJTHEHHIO OJIoKa JabopaTtopHbIX padoTr «Pa3paboTka M mporpaMMHUpOBaHUE YCTPOWCTB, B TOM
YHCIIe ¥ YCTPOMCTB pealibHOrO BpEeMEHH, Ha MUKpoKoHTposuiepax AtmelAtMegay:

Hasnauenue yctpoiicTs BBOAA

Opranuzanus CKaHUPOBAHUS MAaTPUUHOMN KIJIaBUATYPbI
Nnentudukanys HaXkaThs KIABUIIH KIABUATYPhI

Ycrpanenue apede3ra KOHTaKTOB KJIaBUATYPbI

Cxema anroputma UACHTHU(GUKAIINN HAKATON KIIABHUIIIH
VYcerpoticta BeiBojia B MIIC

CeMucerMeHTHbIE MHIUKATOPbI

Cratuueckas 1 TuHAMHUYECKasi MHIUKALUN

Cxema anroputma JMHAMUYECKON MHAMKALUN

CxeMa anroputMma CTaTU4ECKON MHANKALUN

JKKH, ocobennoctu noaxirouenus k MIT u MK
[TocnenoBarenbHbIN HHTEPQEIiC

O0600111eHHas] CTPYKTYpa MUKPOIIPOIIECCOPHOI CHCTEMBI YIIPABIICHUSI.
[Iporiecc BhIMOTHEHUSI KOMAH/IBI B MUKPOIIPOLIECCOPHOM CUCTEME.
Tumnbl agpecaniii B MUKPOIIPOLIECCOPE.

Iloustue u Hazuauenne O3V, [13V.

YcTpoiicTBa BBO/1a/BbIBOIA HH(OPMALIUH.

Hasznauenune AJIY u ycTpoiicTBa yripaBiieHHUS.

[lonstue n naznauenue L{AIT u AIIIL

Xapakrepuctuka AVR- MUKPOKOHTPOJJIEPOB.

IIpumep ycCTHOro TEKyIIEro KOHTPOJISA: MPUMEPHBIM MEepeueHb BOIMPOCOB MM JIOMycKa K

BBITIOJTHCHHUIO OJI0Ka J1ab0paTopHbIX padboT «Pa3paboTka W mporpaMMHUpPOBAHUE YCTPOUCTB, B TOM
YHUCJIE U YCTPOUCTB peajbHOTO BpEMEHHU, Ha MUKPOKOHTposuiepax STM-32y:

OnHOHAIpaBIIEHHBIE TOPTHI BBO/IA/ BBIBO/IA.

JIByHanpaBJIeHHBIC TOPTHI BBOa/ BHIBOJIA.

Pabora ¢ nepudepuitasiM 000py10BaHUEM.

MeTtoas1 paboThI ¢ UPPOBBIMH TOPTAMU MUKPOKOHTPOJLIEPA.

AJTOPUTMBI YIIPABIICHHUS [IATOBBIMU JBUTATEISIMHU.

TaiimepHasi cekuus MHUKPOKOHTpoiiepa — (GOPMUPOBAHHE  CIOXKHBIX  BPEMEHHBIX
IIOCJIEI0BATEIILHOCTEM.

MeTopl H3MepeHHs BpEMEHHBIX HHTEPBAJIOB.

MeTob! IpeicTaBIeHUS TaHHBIX.

Metoapt 00paboTKH U cuHXpoHU3auu JaHHbIX ALIIT

[IporpaMmMa MIHMPOTHO-UMITYJILCHOW MOJTYJISAIIMY CUTHATIA.

MeTo/b1 Iepeiayyl JaHHBIX 10 MOCeA0BaTeIbHBIM HHTEp(DeiicaM.

CuHxpoHU3aIUs ABYHAIIPABICHHON Mepeaaun JaHHbIX.

dopmaTsl KaJpoB MOCIeA0BaTeILHOrO HHTEpdeiica

OcobeHHOCTH TPOrPaMMHUPOBAHHUS ITOCIIEI0BATEILHOTO HHTEpdeiica

MUKPOKOHTPOIIIEPHI: pa3nu4Hble  TUMBI ~ MUKPOKOHTPOJUIEPOB;  THUIIBI  HaMSTH
MUKPOKOHTPOJIIIEPOB.

Oco0eHHOCTH MPUMEHEHUS! MUKPOKOHTPOJIJIEPOB B MH(OPMALIMOHHBIX cucTeMax. [Ipobmemsr
BbIOOpa MK

Ornucanue komana accemOaepa. OcOOEHHOCTH KOMIMIMPOBAHUS MPOEKTOB U KommuiisaTopa C.
Onucanne 6ubmmorek u apaiiBepoB Atmel Software Framework.



e OOpaboTUMK MPEPHIBAHUN;

e YHUBEpCaJIbHBIA ACHHXPOHHBIN IIPUEMOIIEPEIATYNK

e Uurepdeiicst SPI, 12C.

Texkymuii KOHTPOJb: 3alIUTa JA0OPATOPHBLIX PpadoT. J[Ig 3alMTHl BBIMOJHEHHBIX
3alaHiil  O10Ka J1TabOpaTOpHBIX PadbOT HEO0OXO0AMMO O(GOPMUTH OTUETHI B JJICKTPOHHOM HIIH
OyMakHOM BHJIe. B oT4eTe nomKHBI IPUCYTCTBOBATD:

e (QJ0OK-cxema pa3pabaTbIBa€MOro yCTpOMCTBA.

®  QJITOPUTM JUTS BBIUHCIICHUS/TIPe0Opa3oBaHus

BCJIIMYHHEI.

e pabouMil MporpaMMHBIN KOJ yCTPOMCTBA ISl MUKPOKOHTPOJLIEPA.

H3MEPSAEMOI/KOHTPOIUPYEMOit

broku naGopaTopHbIX pabOT coaepsKaT 3aAaHUs PA3IMYHON CI0KHOCTU, KOTOPBIE OLICHUBAIOTCS B
paznuuHoe KonmuectBo OamwioB (oT 1 go 10 6amnom). Ilocnmenyromas 3amura 3agaHuii paboT
N00aBIsSeT K MaKCHMAallbHOMY 3HAUEHHUIO OAsIOB 3a 33/JlaHUe MYJIbTUILTUKATUBHBIA KOIPPUIECHT
13 TaOJIUIIBI OIIEHOYHOTO CPEJICTBA JUIsl 3aIUThI TJAOOPATOPHBIX PadoT.

[TapameTpbl OLIEGHOYHOTO CPEJICTBA IS 3ALUTHI JTA00PATOPHBIX padoT

Onenka / % ot MakcuMmyMa 3a paboty B Oayiax

Kpurepun
(I))I_ICHEI/I OTtan4HO Xopouio VY noBners. Heynogi.
70-100 % 40-60 % 10-30 % 0%
B nemnom otuer
odopMieH
KOPPEKTHO,
C/IeTIaHbl BBIBOJIBI,
HO UMEIOTCS OtueT opopmicH
OTueT He 0pOpPMIIEH.
HE3HAYMTEIbHBIC MOJIHOCTBIO.
HEIOCTATKH. Nmerorcs 3amMeuanust
[TomHOCTRIO M OtueT ohopmiteH co
Ipwu 3ammuTe o opopMIIeHHIO,
KOPPEKTHO 3HAYUTCIIbHBIMHA
CTYACHT BBIBOJbI CACIIAHBI HEC
o(OpMIICH OTYET, 3aMeYaHHsIMHU,
MOKa3bIBACT MOJIHOCTBIO.
CACJIaHbl BBIBOABI. BBIBOJIBI HC ITOJIHBIC,
MMOHUMaHUE [pu 3amuTe -
Brimonnenune [pu 3amure [IPH 3aIUTE CTYJICHT C
. Marepuana, CYXKICHHUSI
3aJTaHu U MOKAa3aHO TpyJaoM HOpMyITUPYET
IIPUBOIUT TTOBEPXHOCTHBEI,
BCECTOPOHHEE U CBOM MBICITH, HE
MPUMEPHI, HO coJiepKaT OIIMOKH,
riryboKoe 3HaHWe MIPUBOANT TIPUMEPHI,
HCTIBITHIBACT MpUMEPHI He
Matepuana. HE JIaeT OTBETA Ha
3aTpyAHCHUA C IIPUBOOATCSA, OTBETHI
JIOTIOJTHUTENILHBIE
BBIBOJJaMH, Ha JOIIOJITHUTCJIBHBIC
BOIIPOCHI
OJTHAKO BOIPOCHI HE
JIOCTaTOYHO YBEPEHHBIE.
MOJIHO OTBEYALCT
Ha
JOTIOJTHUTENTLHBIE
BOIPOCHI.

OueHo4YHbIE CPeACTBA IJIS POMEKYTOYHOM aTTecTanuu (B popMe 3a4eTa ¢ OLEHKOM).

IIpomexxyTounass arrecranmuss B QopMme 3adeTa ¢ OICHKOM HampaBlieHa Ha TMPOBEPKY
chopmupoBanHoctu komrerennuii OIIK-5, OITK6.ITITK-P1. OIIK6.ITTIK-P2. B Teuenue cemectpa
3a BBINIOJIHEHHUE 33JaHU TEKYIIEro KOHTPOJI CTYACHTY HAuMCIAIOTCS OaiyIbl M B KOHIIE CEMEcTpa
0ayuTbl CyMMUpYETCsl JUTSl BBIYHCICHHS PEHTHHTa CTyAeHTa. s peanu3aliy MpOMEeXyTOYHOTO
KOHTPOJIA UCITIOJIB3YCTCA 6aJIJILHO-p€I>'ITI/IHFOBa$I CUCTCMaA OLICHKHU, IPHUHATAd B YHUBCPCUTCTC.




CryneHT AomyckaeTcsi K MPOMEXYTOUHOM aTrTecTaluy, €cild €ro peUTHHr coctasisger 60
O6autoB M Oonee. 3aueT BBICTABISAETCS ABTOMATHYECKH IO CyMMe OallioB, MOJIyYEHHBIX MpU
W3Y4YEHUU JUCLMUIIUHBL.

[TapameTphl OLIECHOYHOTO CPEJICTBA JIJIsl ATTECTAlMHU B (hOpMe 3aueTa C OLCHKOI.

HTOoroBbii ceMECTPOBBIN PEUTUHT Axagemudeckas OolLiEHKA
60-69 Gamios «YJIOBJICTBOPUTEIHLHOY
70-85 6amnoB «XOpOILIO»
86-100 6ayutoB «OTJIIAYHOY
Pa3zpadorunk: noneHt, CemeHnoB A.JL

[Iporpamma coctapnena B cooTBeTcTBHH ¢ TpeboBanussMu ®I'OC BO no HanpaBieHHIO ¥ NPOQUITIO
noarotoku 09.03.02 Un¢gopmanuoHHbIe CUCTEMbI U TEXHOJIOTHM.

[Iporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl paguoPU3NK U PaTi0IIEKTPOHUKH
«17» depamns 2026 r. mpotokois Ne 7

3aB. kadeapoii necank C.H.

Hacmoswasa npoecpamma, ne modcem Ovbimb 60CHpoussedeHa HU 8 Kakou ¢hopme Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopol-paspabomyuxa npocpammoi.



