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PaGouas mporpamma paszpabotaHa Ha ocHoBe DenepanbHOr0 rocyIapCTBEHHOTO
CTaHjapTa cpeaHero mnpodeccuoHalbHOro o0pa3oBaHus 1o crenuanbHocTH 11.02.16
MoHTax, TeXHUYECKOe OOCITYyKMBAaHUE M PEMOHT DJIEKTPOHHBIX MPUOOPOB U yCTPOICTB,
YTBEPKACHHOTO MpruKazoM MuHHCTEPCTBAa 00pa3oBaHus U Hayku Poccutickoit deneparuun
ot 4 oktsa0ps 2021 r. N 691.

PaGouas mnporpamma pa3paboTaHa B COOTBETCTBUU C Pa3bsICHEHUSMHU TIO
GbopMHUpPOBAaHUIO  TPHUMEPHBIX  MPOrpaMM  Y4eOHBIX  JUCHUIUIMH  Ha4aJIbHOTO
npoecCHOHAIBLHOTO W CpeAHero MpogeCcCHOHATBLHOTO O00pa30BaHMS HA OCHOBE
denepanbHBIX ~ TOCYJApPCTBEHHBIX  OOpa30BATENbHBIX  CTAaHAAPTOB  HAYAJIHHOTO
mpo(ecCHOHaTBFHOTO U CpelHero MpodeccHoHATBHOTO 00pa30BaHMs, YTBEPKICHHBIMHU
.M. Pemopenko, pgupekropoM JlemapTtaMeHTa TOCYAAPCTBEHHOM TMOJMTHUKA U
HOPMAaTHUBHO-TIPABOBOTO  peryaupoBaHusi B cdepe oOpazoBanus MwuHUCTEPCTBA
oOpazoBanus u Hayku Poccutickoii @enepanuu ot 27 aBrycra 2009 roxa.



COJIEP)KAHUE

ITACIIOPT PABOYEH MPOT'PAMMBbI YYEBHOM
JUCIIUTIINHBI

CTPYKTYPA U COJAEP)KAHUE YYEBHOMN IUCIIUIIJINHBI
YCJIOBUSI PEAJIM3AIIMA ITPOT'PAMMBI JUCIUATIINHBI
KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHHUSA
YUYEBHOM JJUCIHUTIJIMHBI

IMPUJIOKEHHUE 1 KOHKPETHU3AIIAS PE3YJIBTATOB
OCBOEHMUSI TUCIUIIINHBI

PUJIOKEHUE 2 TEXHOJIOT MU ®OPMHUPOBAHMSA OK
IIPUJIOKEHUE 3 IJTAHUPOBAHUE YYEBHBIX 3AHATHUI
C UCHOJIb30BAHUEM AKTUBHBIX 1 THTEPAKTHBHBIX
®OPM U METOJIOB OBYYEHMSA CTYJIEHTOB

JUCT U3MEHEHUWHI U JONMOJIHEHUM, BHECEHHBIX B
PABOYYIO IIPOTPAMMY

CcTp.

13
15

16

19

20

22



1 TACHOPT MPOI'PAMMBI YYEBHOM JIUCITUILJINHBI
OI1.08 MuxponpoueccopHbie CHCTEMBI
1.1 Ob6acTh NpUMEHEHHUs] IPOrPaMMbI

PabGouass mporpamma yueOHON AMCIHUIUIMHBEI (Hanee nporpamma YJ[) — sBiseTcs
YacThIO MPOrpaMMbl MOATOTOBKU cnienuainucToB cpennero 3seHa ['AIIOY CO «TOT» no
cnequanbHoctd  CIIO 11.02.16 MoHTax, TeXHUYECKOE OOCIyKMBAaHUE U PEMOHT
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, pazpadboranHoii B coorBeTcTBUU ¢ T'OC CIIO.

PabGouass mporpamMma y4ueOHOW IUCHUIUIMHBI MOXET OBITh HCIOJIb30BaHA B
JIOTIOJIHUTENIBHOM TNMPO(EeCCHOHAIBHOM 00pa3oBaHuu (MpodeCCHOHATBHON MOJATOTOBKE U
MEePerorOTOBKE B3POCIIOTO HACENEHUS, MOBIMIEHNH KBaTU(PUKALIMN) 1O CIEIHATbHOCTH
CIIO 11.02.16 MoHTaxX, TeXHHYECKOE 0OCIIyKMBAaHUE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB
U YCTPOHCTB 0a30BOi MOATOTOBKH, MPO(PECcCCHOHANBHON TOATOTOBKE pPaOOTHHUKOB
PATMOTEXHUYECKOTO MPOGUIIS MPU HAIMYUU CPEIHETO (TIOJTHOTO) 00111er0 00pa3oBaHus.

PaGouas nporpamma coctaBieHa Jijisi O4HON HOpMbl 00yUEeHHUS.

1.2 MecT0 JAMCHMIUIMHBI B CTPYKType  OCHOBHOH  mnpodecCHOHAJIbHOH
o0pa3oBaTe/IbHOM MPOIPAMMBI:
[TpodeccronanbHbIN UK

1.3 Hean wm 3agauym AUCHMIUVIMHBI — TpPeOOBAHUSA K PpPe3yJbTaTaM OCBOCHHS
JAUCIHUIIIMHDBI:
bazoBas yacTh
B pe3ynbpTate ocBOCHUS AUCHMIUIMHBI CTYACHT JIOJKEH YMETh:
— YUTaTh AIEKTPUYECKHUE CXEMBI, MIOCTPOCHHBIC Ha MHKPOCXEMax
MUKPOKOHTPOJIJIEPOB,;
— TMpOrpaMMHpPOBaTH BCTpauBaeMble cUCTEMbl: AVR- MHUKPOKOHTPOJUIEPHI C
MIOMOIIBIO CIIECIIUATU3UPOBAHHBIX SI3bIKOB;
— TMPOBOJAUTH  MIPOTrpaMMHO-aNMapaTHYIO OTJIAJIKy  BCTPAMBAEMBIX  CHUCTEM
(MUKpPOIIPOIIECCOPHBIX CUCTEM)
B pe3ynbpTare 0CBOCHMS JUCHMIUIMHBI CTYACHT IOJKEH 3HATD:
— THUIIOBBIC y3JIbI U YCTPOMCTBA MUKPOIIPOIIECCOPHBIX CUCTEM,
— KJaccu(pUKaIUs YCTPOUCTB MaMSITH;
— apXUTEKTypa MUKPOIPOIECCOPOB U MUKPOKOHTPOJIIEPOB;
— CIOCOOBI aJITOPUTMHU3AIIUM U TTPOTPAMMUPOBAHUS MUKPOKOHTPOJIJIEPOB;
— TPUHIUITB B3aMMOJICHCTBHUS aIlllapaTHOT'O W IPOrpaMMHOI0 obecredeHus B pabore
MHKPOKOHTPOJIJIEPOB

BapuatuBHas yacTtb
B pe3ynbprare 0CBOCHHS AUCHUIUIMHBI CTYAEHT JIOJKEH YMeTh:
— MPOrpaMMHpPOBATh BCTpaumBaeMble CUCTEMBI: AVR- MHUKPOKOHTpOJUIEPHI C
MIOMOIIBIO CTIENUAIIN3UPOBAHHBIX SI3bIKOB

B pPE3YyIbTaTC OCBOCHHA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATDb:



— CcrHocoObl AITOPUTMHU3ALMN U TPOIrPAMMUPOBAHUS MUKPOKOHTPOIIEPOB;
— MPUHLHUIIBI B3aUMOJCICTBUS annapaTHOrO M MPOrpaMMHOro obecnedyeHus B padoTe
MHKPOKOHTPOJIJIEPOB

ConeprkaHue TUCHUIUIMHBI JOJDKHO ObITh OPUEHTUPOBAHO HA MOATOTOBKY CTYIEHTOB K
ocBoeHmnto mpodeccronanbHbx Moaysed IIIICC3 mo cneumansHoctr 11.02.16 MoHTax,
TEXHUUYECKOE 00CTY>KUBAHHE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB U YCTPOMCTB U OBIIAJCHHUIO
npodeccuonanbubiMu KommieTeHmsaMu (1K) (Tpunoxenue 1):

[IK 1.1 OcymecTBiiTh COOPKY, MOHTaX M JTEMOHTAX 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB
B COOTBETCTBHUH C TPEOOBAHUSIMU TEXHUUECKOW TOKYMEHTAlUU

[IK 1.2. BbINOAHATH HACTPOWKY M PEryJMPOBKY 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB
CpeaHEN CI0XKHOCTHU C yUeTOM TpeOoBaHUM TexHu4Yeckux yciaoBuid (TY)

[IK 2.1. Tlpou3BoauTh IMArHOCTUKY pPabOTOCIOCOOHOCTU BJIEKTPOHHBIX NPUOOPOB U
YCTPOUCTB CPEAHEUN CIOKHOCTH

I[IK 2.2. OcymecTBiasiTh JUArHOCTUKY aHAJOTOBBIX, HMIYJIbCHBIX, LHU(PPOBBIX MU CO
BCTPOCHHBIMU MHKPOTIPOLIECCOPHBIMUA CHCTEMAMH YCTPONCTB CPEIHEN CIIOXKHOCTH IS
BBISIBJICHUS] U YCTPaHEHUS! HEUCIIPABHOCTEHN U 1e(PEKTOB

[1K 2.3. BBIMOgHATh TEXHUYECKOE OOCTY>KUBAHHUE JIEKTPOHHBIX MPUOOPOB U YCTPOICTB B
COOTBETCTBUHM C PETIAMEHTOM U MPAaBUJIaMU IKCILTyaTalluu

[IK 3.1 Pa3paGateiBaTh CTPYKTypHbIE, (DYHKIIMOHAIbHbIE M MPUHIUIHAIBHBIE CXEMbI
POCTEHIIINX TEKTPOHHBIX MPUOOPOB U YCTPONCTB

[IK 3.2 Pa3paGaTeiBaTh NPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMIO TEYAaTHBIX Y3JI0B
AIIEKTPOHHBIX MPUOOPOB U YCTPOMCTB U MUKPOCOOPOK CpEHEN CIOMKHOCTH.

B mpouecce ocBoeHHs AUCIHUIUIMHBI Yy CTYACHTOB JOJKHBI (OPMHPOBATHCS 0OIIHE
xkommereHnuu (OK) (Ipunoxenue 2):

OK 01 Beibupath cmocoObl pemieHus 3aaad  NpodeccHoHaIbHON  JESITeIIBHOCTH,
NPUMEHHUTENBHO K Pa3IMYHbBIM KOHTEKCTAM;

OK 02 OcymiecTBisTh MOUCK, aHATIW3 U UHTEPIIPETalNi0 HHPOPMAITUH, HEOOXOIUMOM IS
BBITIOJTHEHUS 3a/1a4 TPO(eCCHOHATBHOM IEATETbHOCTH;

OK 03 ITnanupoBaTh M pealn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBLHOE W JTUIHOCTHOE
pa3BUTHE;

OK 07 CopelicTBOBaTh COXPaHCHHIO OKPYXKAIOIIEH CpeIbl, PeCypcocOepeKeHUIO,
3¢ (HEeKTUBHO EMCTBOBATH B UPE3BHIUAWHBIX CUTYAITUSIX

OK 09 MHcnonb3oBaTh WHGOPMAIMOHHBIE TEXHOJIOTHU B  TIpodeccruoHambHOM
JeSITENBHOCTH;

OK 10 TIlomp3oBatbcsi mpodecCHOHATBHOW JOKYMEHTallMed Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3BIKE

1.4 Koiu4ecTBO 4aCOB HA OCBOEHHME MPOrpaMMbl Y4eOHOH TUCUMILIHHBI:
00BEM obOpasoBarensHOM Harpy3ku 102 gaca, B TOM ducIe:

—  CaMOCTOSITeNIbHOM paboThl CTyieHTa 4 yaca

—  Bcero yueOHbIX 3aHsATHH 93 4acos;

—  KOHCYJIbTAIlUU 2 4aca,;

—  MPOMEXYTOYHAs aTTecTanus 3 Jaca.
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2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIUILIUHBI

2.1 O0bem yueOHOI IUCHUIIMHBI ¥ BUABI Y4e0HOH padoThI

Buj yueOHol 1esiTeIbHOCTH O0bem yacoB
O01béM 00pa3oBaTeIbHON HATPY3KH 102
Bcero yueOHbIX 3aHATHH 93
B TOM YHCJIE:
71a00paTOPHBIE 3aHATHUS HE MPETyCMOTPEHO
MIPaKTUYECKHUE 3aHITH 43
KOHTPOJIbHBIE PaOOTHI HE MPETYCMOTPEHO
KypcoBasi paboTa (IIpOeKT) HE IPEeyCMOTPEHO
CamocrosiTe/ibHasl yueOHAasi HATPY3Ka (Bcero) 4
B TOM YHCIIE:
caMOCTOsITeNIbHAs paboTa HaJ KypcoBOM pabOTOM (ITPOEKTOM) HE MIPEAYCMOTPEHO
OdopmieHne 0TYETOB MO MPAKTHUYECKUM paboTam 4
KoncyabTanuu 2
IIpome:kyTouHasi atTecTanus B hopMe IK3amMeHa 3




2.2 TemaTuyeckuii Ii1aH U cofepxanue yyeOHou qrucuuminasl OI1.08 MukponpouneccopHbie CHCTEMbI

HanmeHnoBanue pa3aesioB Conepxxanue y4eOHOro MaTepuaJa, JJabopaTopHbie H NPaAKTHYECKHE PadoThI, O0bem yacoB YpoBenb
U TeM caMocTosiTe/IbHAast padoTa o0yuyarommxcsi, Kypcopasi padbora (IIpoeKr) OCBOCHHS
Pazpea 1.
MukponpoueccopHble
cucrembl. OCHOBHbBIE
NOHATHS
Tema 1.1. Conepxkanue yaeOHOro MaTepuasa 2 2-3
Muxkponpoueccopusie | 1 | Beenenue. Llenu u 3agaun npeamerta, €ro cBsA3b ¢ APYrUMHU JUCHUILIMHAMM.
cucrembl (MIIC). Buasbi u Ocnosubie Busibl MIIC u ux oco6ennoctu. O606menHas crpykrypa MIIC. OcHoBHBIE
XapaKTepPUCTHKH xapakrepuctuku u mapameTpbl MIIC. KpaTkas xapakTepucThka BO3MOXHOCTEH H
MIPUMEHEHHI MUKPOIIPOIIECCOPHBIX CHUCTEM
JlaGoparopHble pabOThI HE IPETyCMOTPEHO
[IpakTrueckue 3aHATHS HE IPEeTyCMOTPEHO
KonTtponbpHbIe paboThI HE IPETyCMOTPEHO
CamocrosiTenpHas paboTa 00yJarommxcs HE MTPEAYCMOTPEHO
Tema 1.2. Copepxanue yueOHOro Marepuaia 4 2-3
Opranmnszanus 1 | O606mennas crpykrypHas cxema MIIC. Anroputm paboTHI.
(pyHxkunoHupoBaHus Mexanusmsl npepsiBanuil. [Ipsamoi qoctyn kK naMaTu
MIIC JlaGoparopHble pabOThI HE [IPEAYCMOTPEHO
[IpakTuueckue 3aHATHS HE [IPEAYCMOTPEHO
KoHTposbHble paboThI HE [IPEAYCMOTPEHO
CamocTtogarenbHas pabota 00yJarommxcs HE [IPEAYCMOTPEHO
Tema 1.3. Copepxanue yueOHOro Marepuaia 2 2-3
Mukponpoueccopsl 1 | Knaccudukanms u  xapakrepuctuku  MII.  Tlonstme o0  apxurekrype
(MII) MHUKporporieccopa. OCHOBHBIE 3JIeMEHTHI apXuTeKTypbl. [lokonenus MIL.
JlaGopatopHbie pabOThI HE MIPEAYCMOTPEHO
[IpakTuueckue 3aHATUS HE MIPEAYCMOTPEHO
KoHTponbHbIe pabOThHI HE IPELYCMOTPEHO
CamocTosarenbHas paboTa 00yJaronuxcs HE NIPEYCMOTPEHO
Tema 1.4. CopepxaHue yueOHOTo MaTepuaa 4 2-3
MHuUKpPOKOHTPOJLIEPHI 1 | Knaccuduxkanus. Apxutekrypa. O000IIeHHAs CTPYKTYpHasi cXeMa MUKPOKOHTpOJIIepa

(MK). O0mue cBeieHus

cepun  AVR.  OcHoBHBIE Hasnauenue.

XapakTepUCTHKA.

JJIEMEHTBl  CTPYKTYPHOM  CXEMBI.




HaumeHoBaHue pa3ieioB Copep:xanue yueOHOI0 MaTepuaJa, 1adopaTopHble U NPaKTHYeCKUe PadoThl, O0Bem yacoB YpoBenb
U TeM CcaMOCTOfITeIbHAsl padoTa o0yyawimmxcs, KypcoBasi padora (IpoeKr) OCBOEHMA
2 | Jlornueckue OCHOBBI MOCTPOSHHSI MUKPOKOHTPOJUIEPOB; KIACCU(UKAIIUIO YCTPOHCTB
MaMSITH CUCTEMY KOMaH]l
JlaGopatopHbie pabOTHI HE MPETYCMOTPEHO
[IpakTuyeckue 3aHATHS HE MPETYCMOTPEHO
KonTpospHbIe paboTHI HE MPETYCMOTPEHO
CamocTosrenbHas pabota oOydaronmxcs HE IPETyCMOTPEHO
Tema 1.5. CopepxaHue yueOHOT0 MaTeprala 6 2-3
MUuUKpOKOHTPOJLIEPbI 1| O6mue cenenus. Apxurekrypa. Peructpel oOmero HazHauenust (POH). Peructpet
cemeiicTBa cepun AVR BBOJA — BeIBOAA. [laMaTh. [lamsaTe mporpaMM u maMaTh NaHHBIX. CUETINKHA KOMaH] U
CTEKOBasl MaMSITh
2 | llepudepus wmukpokontposuiepa. Ilogcucrema BBoma — BbIBoga. CHcrema
npepslBaHui. TaliMepbl-CUETUMKH, CTOpPOKEBOW TanWMmep. JIpyrue BCTpOEHHBIE
niepudepuiinpie ycrpoiictBa. OCHOBHBIC TIOHSTHS.
3 | Ananorossie kommaparopsl (Analog Comparator). AHaIOTO-IIPPOBOI
npeobpazoBarenb - ALl (A/D CONVERTER). Uatepdeiicel. YHUBEpcaabHbII
nocienaoBarenbHbIi acuHxpoHHbIH npueMoniepeaatduk (UART / USART)
Nutepdeiicet UART. TocnenoBarenbhsiii nepudeputinsiii uarepdetic (SPI.).
[TocnenoBarenbublil AByXmpoBoaHbINH nHTEpdeiic (TWI). JIpyrue sueiiku.
JlaGoparopHble pabOThI HE IPETyCMOTPEHO
[IpakTuueckue 3aHATHS 2
1 BeinmonHeHne CpaBHUTEIBHOTO aHAIM3a MUKPOCXEM MUKPOKOHTposuiepoB cepun AVR
KoHTposbHble paboThI HE IPETyCMOTPEHO
CamocrosTenbHas paboTa 00yqaronuxcs 2
OdopmiieHue oT4eTa 1o NpaKTUIecKoi padoTe
Pa3pea 2.
AJITOpUTMHU3ANNS U
NpOorpaMMHpPOBaHUE
MHMKPOKOHTPOJLJIEPOB
Tema 2.1. Copepxanue yueOHOTo MaTepuala 4 2-3
PEIRIN 1 | OcHOBHBIE STambl SBOJIONHUH SI3IKOB MPOTPAMMHPOBAHUS OT MAIIUHHBIX KOJOB U
NpOrpaMMHPOBAHUSA acceM0iiepa 10 SI3bIKOB BEICOKOTO YPOBHSI

2 | Oranel pa3paboTku nporpaMMsel. CriocoObl aIrOPUTMH3AIIMN U TPOrPaMMHUPOBAHUS
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HaumeHoBaHue pa3ieioB Copep:xanue yueOHOI0 MaTepuaJa, 1adopaTopHble U NPaKTHYeCKUe PadoThl, O0Bem yacoB YpoBenb
U TeM CcaMOCTOfITeIbHAsl padoTa o0yyawimmxcs, KypcoBasi padora (IpoeKr) OCBOCHHS
\pa60T1)1 MHKPOKOHTPOJUIEPOB.
JlabopaTopHbie pabOTHI HE IPETyCMOTPEHO
[TpakTuyeckue 3aHsATHS HE IPEyCMOTPEHO
KonTponbsHbie paboTh HE IPETYCMOTPEHO
CamocrosiTenpHas padoTa 00yJarOIIXCsI HE IPETYCMOTPEHO
Tema 2.2. Conepsxkanue yaeOHOro MaTepuasa 4
Tpanciasinust nporpammsl | 1 | Tpancnstop. TpaHcnsauus mnporpamMmbl W noinydeHue ¢ailla OpOUIMBKH  JUIs 2-3
MUKpOKOoHTpoJuiepa. Kparkuii 0630p coaepkumoro aiisia IpoIrBKH.
2 | Pa3bop ¢aiina onvcaHuit ¥ IMCTHHTA TPOTpaMMBbL. Pa3Merienre mporpaMmel B TaMsITH
MUKpPOKOHTpOJUIEpa
JlaGopatopHble pabOThI HE IPEeTyCMOTPEHO
[TpakTHyeckne 3aHsATHS HE IPEeTyCMOTPEHO
KonTponsHbie paboThI HE IPETyCMOTPEHO
CamocTosTtenbHas pabota 00yJaronmxcs HE IPEeTyCMOTPEHO
Tema 2.3. CopepxaHnue yueOHOro Marepuana 2
Kpartknii 0030p 1 | TlporpammaTtopsl. [locnenoBaTenbHbIE U TApATICIBHBIE POTPAMMATOPHI. 2-3
MpOrpamMMaTopoB BuyTpucxemHoe mporpaMMHUpOBaHUe
JlaGopaTopHbie pabOTHI HE TIPEAYCMOTPEHO
[IpakTueckue 3aHsATHS HE IPETyCMOTPEHO
KouTtposnbabie paboThl HE IPETyCMOTPEHO
CamocTosarenbHas pabota oOydyaroumxcs HE IPETyCMOTPEHO
Tema 2.4. Copepxanue yueOHOro Marepuaia 18
IIporpammupoBanue [IporpamMmmupoBaHyie B MAITUHHBIX KOJIAX. 2-3
MHKPOKOHTPOJLIJIEPOB IToapoOHbIi pa3dop ¢aitioB mpoekTa U pazdop comep>kUMoro (haiiia IPOITUBKH.

PenakrupoBanue K010B KOMaH B (aiiie MpoImmBKy

[Tpuembl mporpaMMUpPOBAHUSL..

Dransl IPOrpaMMUPOBAHHSL.

IlocraHoBKa 3a1a4m.

Anamms HpHHHHHHaHBHOﬁ CXCMBEI.

Pa3paboTka anroputmMa nporpamMmMal.

OO |NOOTAR|WIN|F-

Onepanuy Ha4aIbHOW HACTPOMKHU

10 OHepaLlI/II/I, COCTaBJIAIOIIME TCJIO IHUKIIA




HaumeHoBaHue pa3ae/ioB
U TeM

Coaepikanue y4eOHOT0o MaTepuaJa, JJabopaTopHblie M MPaKTHYeCKHe padoThl,
caMocTosiTe/IbHAasi padoTa o0y4yarommxcsi, Kypcopasi pabora (IIpoekr)

O0beM yacoB

YpoBennb
OCBOEHUS

11| IIporpamma Ha si3bike AccemOiiep. AJITOPUTM CO3/IaHUSI TIPOTPAMMBI.

12| ®opwma 3anmcu. upektruBbl. OnepaTopsl.

13| Onucanne nporpaMMbI(JIMCTHHT)

14| Ilporpamma Ha si3pike CH.

15| Iporpammuast cpeaa Code Vision AVR.

16| Macrep IIporpamMm u ero cBoicTBa.

17| Hactpoiika nopToB

18| Pabota mporpammsl Ha s3eike Cu. Onmcanne Kommertapum.

JlabopaTopHbie pabOTHI

HE MPEYCMOTPEHO

[IpakTnueckue 3aHATHS

2 CocTraBieHre MpOrpaMMBbl Ha S3bIKE MAIIMHHBIX KOJIOB
3 CocraBnenue mporpamMmsl Ha AcceMOepe

4 CocraBieHue mporpammsl Ha a3beike Cu

9

KoHTposbHbIe paboThI

HE MTPEJYCMOTPEHO

CamocrosiTensHas paboTa 00yJarommxcs
Odopmienue oTueTa o MPakKTHIECKON padoTe

2

Tema 2 .5.
Cpena pa3padorku AVR
Studio

Coneprxanme yaeOHOTO MaTepuraa

| JleransHerii 0630p mporpamMmsl AVR Studio. 3yuenue pexuMa OTIaaKi IPOrpaMMbl

2

JlaGopaTopHbie pabOTHI

HE IPETyCMOTPEHO

HpaKTI/I‘IeCKI/Ie 3aHATUA

HE IPETyCMOTPEHO

KoHTposbHble paboThI

HE IPETyCMOTPEHO

CamocTtogarenbHas pabota 00yJarommxcs

HE IPETyCMOTPEHO

Tema 2 .6.
OTtaagka nmporpamm

CopepxaHnue yueOHOro Marepuaia

‘ OCHOBHBIC BHABI OTJIaAKH U UX BO3MOKHOCTHU. OTansl IIponecca OTJIaJAKu IIporpaMm

2

2-3

JlaGopaTopHbie pabOTHI

HC IIPEAYCMOTPCHO

[MpakTHueckue 3aHATUSL

5 Pa3paboTka mporpaMmbl yCTPOMCTBA YIIPABICHUSI OJHUM CBETOANOTHBIM
MHAUKATOPOM IPHU MOMOILU OJJHON KHOIIKU

6 Coznanue nporpaMMel Ha si3bike CH yCTpOICTBA C MUTAIOIIUM CBETOIMOIOM

7 PazpaboTka aBTOMara «Oerymue orHm»

8 Coznanue nporpaMMsl «Oeryiiue OrHu» ¢ UCTIOJIb30BaHUEM IIPEepBhIBaHUIl 10 Taiimepy.
9 Coznranre nNporpaMMbl CUTHAJIBHOTO YCTPOMCTBA € 3BYKOBBIM BBIXOJIOM

32
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HaumenoBanue pa3aesioB Coaepikanue y4eOHOT0o MaTepuaJa, JJabopaTopHblie M MPaKTHYeCKHe padoThl,
U TeM caMocTosiTe/IbHAasi padoTa o0y4yarommxcsi, Kypcopasi pabora (IIpoekr)

O0beM yacoB

YpoBennb
OCBOEHUS

10 Pa3zpaboTka (IpOEKTHPOBAHUE) YCTPONUCTBA «MY3bIKAJIbHAS IIKATYIIKA
11 Pa3paboTka KOJOBOTO 3aMKa
12 Pa3paboTka ycTpOHCTBa KOJOBOTO YCTPOHCTBA C MY3bIKAJIbHBIM 3BOHKOM

KonTpospHbIe paboTHI

HE IPETYCMOTPEHO

CamocrosiTenpHas padoTa 00yJarOIIIXCsI
OdopmiieHue oTyera 1o npakTu4eckou padore

HE IPETyCMOTPEHO

[IpuMepHas TeMaTuka KypcoBOor paboThI (MMPOEKTA)

HE MPEYCMOTPEHO

CamocTrosrenbHas pabota oOy4yaronxcst HajJ KypcoBoil paboTol (IpoeKTOM)

HE MTPEJYCMOTPECHO

Koncynbramumn 2
[IpomexxyTouHas arrecTanus 3
Bcero: 102
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3 YCJI0OBUSA PEAIN3ALIMU TPOI'PAMMBI TINCHUITIJIMHBI

3.1 TpeGoBaHusi K MUHMMAJBHOMY MATePHAJIBbHO-TEXHUYECKOMY 00ecreyeHUuIo
Peanuzanus mnporpaMmbl JUCHMIUIMHBL TpeOyeT Hamuuus Jsaboparopun «OCHOBBI
MHKPOIIPOLIECCOPHON TEXHUKI.

O6opynoBaHue yuyeOHOTro KaOUHeTa:
— I0CaJI0YHBIC MECTA MO KOJIMYECTBY O0yYaIOIIUXCS;
— APM cryaenra;
— APM npenopasarens;
—  KOMIUIEKTHI y4eOHO—HaIJISAHBIX TOCOOUH;
—  KOMIUIEKT Y4eOHO-METOIMUECKOMN JOKYMEHTAIIUH;
— 1udpoBbie 00pa30BaTEIbHBIE PECYPCHI.

TexHuueckue cpeacTBa 0OydeHHs :

KOMIIBIOTEPHI (paboyue CTaHINN);

MYJIBTUMEIUNHBIA [IPOECKTOD;

cepsep;

JIOKaJIbHASI CETh;

BBIXO/I B IJ100AJbHYIO CETh;

IPUHTED;

CKaHep;

BHEIIIHWE HAKOMUTEIU UHPOpMaIH;

MOOWJIbHBIE YCTPONCTBA AJIsl XpaHEHUsI UH(pOpMaLH;
nporpaMMHoe o0ecriedeHrne o01ero 1 nNpopeccuoHaIbHOTO Ha3HAUEHUS;
ayJIMOBU3YaJbHBIE CPEICTBA.

3.2 UudopmanuonHoe odecnevyeHne ooyueHust (rmepedcHb PEKOMEHIYEMbBIX YIeOHBIX
u3aanui, MTHTEepHET-peCcypcoB, JOMOJIHUTEIBHOU JIUTEPATYPHI)

OCHOBHBIE HCTOYHUKH

J{ns npenoaBarenen
I'yces B.I'. DnektpoHWKa © MHKpPOIPOIIECCOPHAS TEXHHKA.-6-€ u31a.cTep.-
M.:KHOPVYC,2013
PeBuu IOpuii. [IpakTrueckoe mporpaMMupoBaHre MUKpOKOHTposuiepoB Atmel AVR
Ha s13bIKe accembiiepa, bXB-ITerepoypr. 2012 .
XaproB B. . Muxkpokontpomnepel AVR. IlpaktnkyM 1 HauuMHamOmux. 2-€
m3nanue.-M.: Uza-so MI'TY um. H.D. baymana, 2012 r.

s cTyaeHToB
I'yces B.I'. DnektpoHWka © MHKPOMPOIECCOPHAS TEXHHUKA.-6-¢ w3a.cTep.-
M.:KHOPVYC,2013
PeBuu IOpuii. [lpakTrueckoe nporpaMMupoBaHue MUKpPOKOHTposuiepoB Atmel AVR
Ha sa3bIke accemoOnepa, bBXB-IletepOypr. 2012 r.
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6. XaproB B. f. Mukpokontpomiepel AVR. IlpakTukym A HayMHAIOLUX. 2-€
m3nanue.-M.: U3n-so MI'TY um. H.O. baymana, 2012 r
JlonoJiHMTEeIbHBIE HCTOYHUKHU
g mpenonasarenen
1. denepanbublii mopran «Poccuiickoe odpazoanue» http:// www.edu.ru ;
Jlns cTtyneHToB
2. denepanbHbiii moptan «Poccuiickoe odpazoBanue» http:// www.edu.ru ;
HNuTepHeT-pecypcebl
1. Jlekuuu 1o MHKpompoleccopaM [DIeKTPOHHBIN pecypc]- Pexum nocrymna:

http://studopedia.net/10 90892 sovremennie-mikroprotsessori.html.

2. MUKpOTIIPOIIECCOPHBIE CUCTEMBI YIPABICHUS MUKPOIPOIIECCOpaM [DIECKTPOHHBIN
pecype]- Pesxxum moctyma:. http://bigor.bmstu.ru/?cnt/?doc=MPSU/MPSU_T.the .

3.3.

3. Y4eOHMK: MHUKPOMPOIECCOPHBIE CHUCTEMBI [DIEKTPOHHBIN pecypc]- Pexum

A0CTyIIa:

https://docviewer.yandex.ru/?url=http%3A%2F%2Fwww.tverhtk.ru%2Flibrary%?2

Fpredmets%2Fpc systems%2FMikroprocessornye sistemy 2009.pdf&name=Mik

roprocessornye sistemy 2009.pdf&lang=ru&c=56697ba0a5e4&page=147

4. MUKpOIPOILIECCOPHBIE YCTPOMCTBA U CUCTEMBI [DNEKTPOHHBIN pecypc] : yueOHoe
nocobue 1751 By30B / B. B. Pycanos, M. 1O. IlleBeneB ; Tomck. roc. yH-T cUCTEM
yIp. U paguodaekTpoHuku, Kad. mpom. sneKTpOHUKH. - DJIEKTPOH. TEKCTOBBIE

nmaH. - Tomck : M3natensctBo TYCVYP, 2012.
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http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://studopedia.net/10_90892_sovremennie-mikroprotsessori.html
https://docviewer.yandex.ru/?url=http%3A%2F%2Fwww.tverhtk.ru%2Flibrary%2Fpredmets%2Fpc_systems%2FMikroprocessornye_sistemy_2009.pdf&name=Mikroprocessornye_sistemy_2009.pdf&lang=ru&c=56697ba0a5e4&page=147
https://docviewer.yandex.ru/?url=http%3A%2F%2Fwww.tverhtk.ru%2Flibrary%2Fpredmets%2Fpc_systems%2FMikroprocessornye_sistemy_2009.pdf&name=Mikroprocessornye_sistemy_2009.pdf&lang=ru&c=56697ba0a5e4&page=147
https://docviewer.yandex.ru/?url=http%3A%2F%2Fwww.tverhtk.ru%2Flibrary%2Fpredmets%2Fpc_systems%2FMikroprocessornye_sistemy_2009.pdf&name=Mikroprocessornye_sistemy_2009.pdf&lang=ru&c=56697ba0a5e4&page=147

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJIMHBI

KOHTpOJIB u OLICHKAa PE3yJIbTATOB OCBOCHUA JUCHUITIINHBI OCYHICCTBJIIACTCA
mpernogaBaTcjicM B ITPOHCCCE MPOBCACHUA IMPAKTUUCCKUX pa60T, TCCTUPOBAHHA, 4 TAKIKE

BBIITOJIHCHUA O6y‘laIOH_II/IMC$I HMHAWBUAYAJIbHBIX 3&II&HPII>1.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4YeHHsl

B pe3ynbpTaTe ocBOeHUS AUCIUIUTMHBI 00YJarOIIUICs
JIOJKEH YMeThb:

Texymui,
dbopwme:

IIPOMEKYTOUHBI  KOHTPOJIb

B

YUTATh DJEKTPUUECKHUE CXEMbl, IOCTPOCHHbIE Ha
MHUKpPOCXE€MaxX MUKPOKOHTPOJIJIEPOB;

BBITIOJTHEHUSI PAKTUYECKUX PaloT;

MpOrpaMMHUpPOBATh BCTpauBaembie cucTembl: AVR-

BBITIOJTHEHUSI PAKTUYECKUX paloT;

MHUKPOKOHTPOJLIEPHI C MOMOITIIBIO
CIICUAIM3UPOBAHHBIX SI3BIKOB;
IIPpOBOAUTH IMporpaMMHO-alIapaTHyro OTJIAAKY | BBIIIOJTHCHHSA IMMPAKTUYCCKUX pa60T;
BCTPanBaeMbIX  cHCTeM  (MHKPOIPOLIECCOPHBIX
CHCTEM)
B pesynprare oOCBOEHMS MCHMIUIMHBI CTYAEHT | Tekymiuii, NpOMEXYTOYHBIM KOHTpPOJb B
JIOJDKEH 3HATh . dbopwme:
THTIOBBIX Y3JIOB ¥ YCTPONCTB MHUKPOITPOIIECCOPHBIX | BBIMTOJIHEHUS IPAKTHUECKUX PadoT;
CHUCTEM, OTIpOC;

JK3aMEH

KJIacCCU(UKAIUU YCTPOUCTB MaMSITH;

BBITIOJTHEHUSI MPAKTUYECKUX paloT;

OTIpOC;

9K3aMeH
aApPXUTEKTYPBI MHUKPOTIPOIIECCOPOB U | BBIMOJIHEHUS NMPAKTUYECKUX padoT;
MUKPOKOHTPOJLJIEPOB; OTIpOC;

9K3aMeH
CHOCOOOB aNrOpUTMU3ALMKM U MPOTPAMMUPOBAHHUS | BHIMOJIHEHUS MMPAKTUYECKUX padoT;
MUKPOKOHTPOJLJIEPOB; OTIpOC;

9K3aMeH
MPUHIMIIOB  B3aUMOJICHCTBUSL  alllapaTHOTO ¥ | BHINOJHEHHs MPAKTUYECKUX paboT;
MIPOrPaMMHOTO obecrnieueHus B pabote | ompoc;
MHUKPOKOHTPOJIJIEPOB 9K3aMeH

OO6pa3oBarenbHOE  YUPSKIACHHE, pEaU3yIomee TOJATOTOBKY IO  Y4eOHOM

JTUCHUIUIMHE, 00SCIIeYNBACT OPraHU3AIMIO0 M MPOBEJICHUE MPOMEKYTOUHON aTTeCTAIlMU U
TEKYILETO KOHTPOJIA WHAUBUAYAJIBHBIX 00pa3oBaTeIbHBIX JOCTHKCHUI —

JEMOHCTPUPYEMBIX 00YUYaIOIIMMUCS 3HAHUM, YMEHHUI 1 HABBIKOB.

OOyueHne o y4yeOHON AUCIUILIMHE 3aBEpUIACTCA MPOMEKYTOUHOW aTTecTalluel B
dopme nuddepennranbHOTO 3auera B 4 cemecTpe.

@DopMBI U METOBI MPOMEKYTOYHON aTTECTAIMHA M TEKYIIETO KOHTPOJIS MO Y4eOHOU
JTUCLUUIUIMHE CaMOCTOATENIbHO pa3palaThIiBalOTCA MpernojaBaTesieM U JOBOASTCA J0
CBeJIeHHs 00yJaroluXcs He MO3AHEE JBYX MECAIIEB OT Hauajia 00yUYeHus.
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I[Ipunoxenue 1
o0s3aTenbpHOE

5 KOHKPETU3ALUSA PE3YJIBTATOB OCBOEHUSA JNCHUIIJIMHBI

B/I.1 BoinoJiHeHue cOOPKH, MOHTAXKA M I€MOHTAKA IJIEKTPOHHBIX npudopos 1 Koj-Bo
YCTPOMCTB 4acoB
Ymern: TemaTuka npakTu4eckux pador 2
- YUTATh 1 BeInosiHeHHE CPAaBHUTEIBHOTO aHATN3a MUKPOCXEM
ANEKTPUUECKUE MUKpOKOHTposuiepoB cepuu AVR
CXEMBI,
MOCTPOCHHBIE  Ha
MHKpPOCXEMaxX
MUKPOKOHTPOJIIIEP
OB
3HaTh: Ilepeyens Tem: 20
- THUIOBBIX Tema 1.1. Muxponporteccopubie cuctembl (MIIC). Bunbr u
Y3JI0B M YCTPOMCTB | XaPaKTEPUCTUKU
mukponporeccopa | Tema 1.2. Opranmsanus pynknuonuposanus MIIC
BIX CHCTEM, Tema 1.3. Mukponpoueccopsl (MII)
— Kmaccuuka Tema 1.4. MukpokxouTposuiepsl (MK). Ob6mue cBeneHus
1007011 yerpoiicts | Tema 1.5. MukpokonTposuiepsl cemeiictsa cepun AVR
aMsITU
CamocrosiTesibHasi padoTa CTyleHTa 2
TemaTuka caMoCTOATEJILHOM PadOTHI:
OdopmieHue oTyeTa Mo MPAKTHIECKON paboTe
BJ.2 IIpoBenenne TeXHHUYECKOr0o 00CIy)KMBAHUS " peMoHTa
3JIEKTPOHHBIX NPHUOOPOB U YCTPOMCTB
YMmerh: TemMaTHKa MpPaKTHYECKHX PadoT 54
- YUTATh | BrinonHeHre CpaBHUTEIBHOTO aHAIN3a MUKPOCXEM
AIIEKTPUUYECKHUE MUKpoKoHTposuiepoB cepuu AVR
CXEMBl, 2 CocTaBieHue IPOrpaMMbl Ha SI3bIKE MAIIMHHBIX KOJOB
nocrpoennsie  Ha | 3 CocraBieHue nporpaMmsl Ha AccemOiepe
MHKpOCXeMax 4 CocraBneHue mporpamMmmsl Ha a3bike Cu
MUKpOKOHTposuiep | 5 Pa3paboTka mporpaMMsl yCTpOHCTBa yIpaBiIeHHs OJHUM
OB; CBETOJIMOIHBIM HWHIUKATOPOM IPU MOMOIIY OJHON KHOTIKU
— HporpaMmMu 6 Coznanue nmporpamMmmsl Ha si3bike CH yCTpOWCTBa C
poBaTh MUTAIOIIUM CBETOAUOJ0M
BCTpPaHBacMbIe 7 Pa3paboTka aBTOMaTa «Oeryiue OrHu
cucremsl:  AVR- | 8 Co3nanue nporpammsbl «Oerymiiue orHm ¢
MHUKPOKOHTPOJLIEP HUCITIOJIBb30BaHUEM HpepHBaHI/Iﬁ 1o TaﬁMepy.
oI ¢ momoripio | 9 Co3nanue mporpaMMbl CUTHAJIbHOTO YCTPOUCTBA C
cenuaIn3upoBaH 3BYKOBBIM BBIXOJI0M
HBIX S3bIKOB; 10 Pa3zpaboTka (IpoeKTUPOBAaHUE) YCTPOICTBA
— IPOBOIHTH «MY3bIKaIbHAsS IKATYIKa»
TIPOTPaMMHO- 11 PazpaboTka KOJOBOTO 3aMKa
ammapaTHyo 12 Pa3zpaboTka ycTpoiicTBa KOJOBOTO YCTPONCTBA C
OTIAIKY MY3bIKaJIbHBIM 3BOHKOM
BCTPaUBaEMbIX
CUCTEM
(MuKpompoieccop
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HBIX CHCTEM)

3HaTh: Ilepeuens Tem: 70
- THUTIOBBIX Tema 1.1. Muxponporieccopubie cuctembl (MIIC). Bunabr u
y3JIOB M YCTPOMCTB XapaKTCPUCTUKU
mukponporeccopusl| Tema 1.2. Opranuzanus Gynkiuonuposanus MIIC
X CHCTEM, Tema 1.3. Mukponpoueccopsl (MII)
- knaccuduka | Tema 1.4. Mukpokontposuiepsl (MK). O0uue ceieHus
0007051 yerpoiicte| Tema 1.5. MUKpOKOHTpoJLIEpHI cemelicTa cepun AVR
aMsITH, Tema 2.1. SI3bIkH IpOrpaMMUpPOBaHUS
- apXUTEKTyphl| 1eMa 2.2. TpaHcnauus mporpaMmbl
MHKporporeccopos | 1eMa 2.3. Kparkuii 0630p porpaMmaTopos
" Tema 2.4. [IporpamMMupoBaHre MUKPOKOHTPOJIIIEPOB
MuKpokorTpoitepo | Tema 2.5. Cpena paspadorkn AVR  Studio
B; Tema 2.6. Otiiagka nporpamMmm
- Croco6oB
AITOPUTMU3ALNHN U
MIPOTrpaMMHUPOBAHUS
MHKPOKOHTPOJIIEPO
B;
MIPUHITATIOB
B3aUMOICCTBUS
anmapaTHOTO i
MIPOTPAMMHOTO
obecrnieueHus B
pabore
MUKPOKOHTPOJLIEPO
B

CamocTrosiTesibHasi padoTa CTyleHTa 8
TemaTuka caMoCTOATEJILHOM PadOTHI:
OdopmiieHue oTyera 1o npaKTUIecKon padoTe
B/l. 3 IlpoekTupoBaHMe 3JIEKTPOHHBIX NPHOOPOB M YCTPOIICTB HAa OCHOBE
NMe4YaTHOr0 MOHTAaKA
YMmerh: TeMaTHKa NPaKTHYECKUX PadoT 54
- YUTATh | BrinonHeHrEe CPaBHUTEIBHOTO aHAIN3a MUKPOCXEM
AIEKTPUUYECKHUE MHUKpPOKOHTpoJIIepoB cepun AVR
CXEMBl, 2 CocraBiieHue IpOrpaMMbl Ha A3bIKE MAIIMHHBIX KOJOB
noctpoennsie  Ha | 3 CocTtaBienue nporpammel Ha Accemonepe
MHUKpOCXeMax 4 CocraBiieHue mporpamMmmsl Ha s3bike Cu
MHUKpOKOHTposuiep | 5 PaspaboTka mporpammel yCTpoOiCTBa ynpaBieHUS OJHUM
OB; CBETOJUO/IHBIM HMHAMKATOPOM IPU MOMOIIU OJHOM KHOIIKH
— HporpaMmMu 6 Coznanue mporpamMmmsl Ha si3bike CH yCTpOWCTBa C
poBaTthb MUTarOIIIUM CBETOAMOI0M
BCTpanBacMbIC 7 Paspa60TKa aBTOMarta <(6erIlII/Ie OTHN»
cucremsl:  AVR- | 8 Co3manue mporpammsbl «Oerymiie orHm ¢
MHMKPOKOHTPOJIJICP HUCIIOJB30BaHUEM HpepHBaHI/Iﬁ 10 TaﬁMepy.
oI ¢ momoripio | 9 Co3nanue mporpaMMbl CUTHAJIbHOTO YCTPOKCTBA C
CIIeMaIn3UPOBaH 3BYKOBBIM BBIXOJIOM
HBIX SI3BIKOB; 10 Pa3zpaboTka (mpoeKTHpOBaHKE) YCTPOICTBA
MIPOBOJUTH «MY3bIKaJIbHAS MIKATYJIKa»
HPOrPaMMHO- 11 Pa3paboTka KOJOBOTO 3aMKa
anmapaTHyro 12 Pa3paboTka ycTpoiicTBa KOJOBOIO YCTPOMCTBA C
OTIAJKY MY3bIKaJIbHBIM 3BOHKOM
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BCTPaMBaEMBbIX
CUCTEM

(MuKpompoleccop

HBIX CUCTEM)

3HaTh: Ilepeuyens Tem: 70
- THUTIOBBIX Tema 1.1. Muxponporteccopubie cuctembl (MIIC). Bunbr u
y3JI0B U YCTPOWCTB XapaKTEPUCTUKH

mukponporeccopusl| Tema 1.2, Oprannsanus Gynkuuonuposanus MIIC

X CHCTEM, Tema 1.3. Muxkponpoueccopsl (MII)

— Kiaccuuka Tema 1.4. Mukpokxoutposuiepsl (MK). Obiiue cBenenus
0007051 yerpoiicts| Tema 1.5, MUKpOKOHTpoJLIEpHI cemelicTa cepun AVR
MaMSTH; Tema 2.1. SI3bIku IpOrpaMMUPOBaHUS

- APXUTEKTYPBI Tema 2.2. Tpancnsius mporpaMmbl

MEKpomnporieccopos | 1eMa 2.3. Kpatkuii 0630p nporpamMmaropos

" Tema 2.4. [IporpammupoBaHue MUKPOKOHTPOJIEPOB
MUKpoKoHTpoUTepo | 1ema 2.5. Cpena paspabotku AVR  Studio

B; Tema 2.6. Otiiagka nporpamMmm

- croco6oB

QITOPUTMHU3AIUIN U

MIPOrPAMMHUPOBAHHS

MHUKPOKOHTPOJLIEPO

B;

MIPUHIIUIIOB

B3aMMOJECHCTBUSA

anmnapaTHoOro u

MIPOrPaMMHOTO

obecrnieueHus B

pabore

MHUKPOKOHTPOJLIEP

OB

CamocrosiTesibHasi padoTa CTy/leHTa

TemaTuka caMoCTOSATEJILHOM PadOTHI:

OdopmiieHue oTyera

T0 MPaKTUYECKOH padoTe
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IIpunoxenue 2

o0s3aTenbpHOE

6 TEXHOJIOI'MK ®OPMHUPOBAHUS OK

Haszsanune OK

Texnosornu ¢popmuposanusi OK
(Ha y4eOHBIX 3aHATHSAX)

OK 01 BeiObuparb cnocoObl pemieHus 3aaaq
npodeccnoHaIbHO N JIESTSIILHOCTH,
MPUMEHUTEIBFHO K PA3IMYHBIM KOHTEKCTAM

HpaKTI/I‘ICCKI/IC 3alaHus HaIIpaBJICHHBLIC Ha
dbopMupoBaHue CIIOCOOHOCTH aHAITM3UPOBATH
pasiMyHbIe CIOCOOBI pEIICHHMS 3a7ad H  BBIOOP

Haubosee ONTUMAIBHOIO crocola Ui KOHKPETHOM
CHATYaIUU

OK 02 OcymiecTBisiTh TOWCK, aHAIH3 U
HHTEPIPETAIIHIO uHbOpMaIInH,
HEOOXOJAUMOM  JIIST  BBIMTOJIHEHHS — 3aj1ad
pohecCHOHATBHOM IeATETLHOCTH

HpaKTI/ILIGCKI/Ie 3adaHuA HaHpaBJ'IeHHBIC Ha
dbopMHUpOBaHHE CAMOCTOSITEIIBHOW HWH(GOPMAIIMOHHO-
O3HABATEILHOU NEITENLHOCTHA

OK 03 IlmammpoBateh u peanu3oBbiBaTh | [IpakTnueckue 3a7aHus HaIpaBJICHHbIE Ha

coOCTBEHHOE npo¢eCCHOHATBHOE u | opMupoBanue  CrOCOOHOCTH  IUIAHUPOBATH |

JIUYHOCTHOE Pa3BUTHE OpPraHU30BBIBATh COOCTBEHHYIO JIESITEIHHOCTh

OK 07 CopeiictBoBaTh  coxpaHeHHIO | [IpakTmueckue 3a/1aHUs HaIlpaBJICHHbIE Ha

OKPYXaIOIEed Cpenbl, pecypcocOepekennio, | popMUpOBaHWE HABBIKOB TPUMEHEHHS JHEPro- u

3¢ deKTUBHO NEHCTBOBATh B YPE3BBIYAMHBIX | pecypcocOeperaronux TeXHOIOTHi

CUTYaIUSIX

OK 09 MHcnonws3oBarh wuHpopmarmonnsie | [IpakTruaeckue 3a7aHus HanpaBJICHHbIC Ha

TEXHOJIOTUU B npodeccuoHanbHOM | popMuUpoBaHUe YMEHHUS UCIIOJIb30BaTh

NesITeNIbHOCTH UH(GOPMAaIIMOHHbIE u KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH.

OK 10 Ilomw3oBarbest mpodeccuonanbuoit | [IpakTraeckue 3a7aHus HanpaBJICHHbIE Ha

JOKyMEHTallMeil Ha ToCyAapCTBEHHOM H | (OpMUpOBaHUE YMEHUS UCII0JIb30BaTh

HHOCTPAHHOM S3BIKE

HpO(l)eCCI/IOHaJ'IBHYIO JOKYMEHTAIIMIO HA WHOCTPAaHHOM
SA3BIKE
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IIpunoxenue 3

o0s3aTenbpHOE

7 INIAHUPOBAHUME YYEBHBIX 3AHSITUI C UCITIOJIb30BAHUEM

AKTHUBHBIX U UTHTEPAKTUBHBIX ®OPM U METOJOB OBYYEHUA CTYAEHTOB

Ne AKTHBHBIE U
Kox ¢popmupyembix
n/n Tema y4eOHOr0 3aHATUSA HHTEPAKTHBHbIE GOPMBI U .
KOMIIeTeHIHii
MeTOo/bl 00yUeHHus
1. 131 BolinosiHeHue CpaBHUTENBHOTIO aHAIN3a MUKPOCXEM MopennpoBanue K 1.1, 1.2; 2.1 - 2.3; [IK 3.1,
MUKpPOKOHTpoJuiepoB cepun AVR MIPOM3BOJICTBEHHBIX TIPOIIECCOB | 3.2
U CUTYaIui OK1-3,0K7,0910
2. I13 2 CocraBieHue nporpaMMbl Ha SI3bIKE MAIIUHHBIX KOJIOB MoaenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MIPOM3BOJICTBEHHBIX TPOIIECCOB | 3.2
Y CUTYalluil OK1-3,0K7,9,10
3. 133 CocraBnenue mporpammel Ha Accembmepe MopenvupoBanue K 1.1, 1.2; 2.1 — 2.3; I[IK 3.1,
MIPOU3BOJICTBEHHBIX MPOIIECCOB | 3.2
Y CUTYalluil OK1-3,0K7,9,10
4, 134 CocraBienue nporpaMmbl Ha si3bike Cu Mo aenupoBanue K 1.1, 1.2; 2.1 — 2.3; [IK 3.1,
MIPOU3BOJICTBEHHBIX MPOIIECCOB | 3.2
Y CUTYaluil OK1-3,0K7,9,10
5. I13 5 PaspaboTka mporpamMmbl yCTPONCTBA YIIPABICHUS OTHUM MoaenupoBanue K 1.1, 1.2; 2.1 — 2.3; [IK 3.1,
CBETOJIMOIHBIM HHIUKATOPOM IPHU MOMOIIH OJHOM KHOTIKU MIPOU3BOJICTBEHHBIX MPOIIECCOB | 3.2
Y CUTYyaluil OK1-3,0K7,9,10
6. [13 6 Co3nanue nmporpaMmbl Ha si3bike CH yCTPOIMCTBA C MUTAIOIIUM MoaenupoBanue K 1.1, 1.2; 2.1 - 2.3; I[IK 3.1,
CBETOJINO/IOM MIPOU3BOJICTBEHHBIX MPOIIECCOB | 3.2
Y CUTYyaluu OK1-3,0K7,9,10
1. [137 Pa3paboTka aBToMaTa «Oerymiue Oram» MoaenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MIPOU3BOJICTBEHHBIX MPOIIECCOB | 3.2
Y CUTYyalluil OK1-3,0K7,9, 10
8. I138 Co3nanue mporpamMmsl «Oerymiye OrHu» ¢ UCMOJIb30BAHUEM MopenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; [IK 3.1,
MpepbIBaHUM 1O TalilMepy IPOM3BOJICTBEHHBIX MpOIIecCOB | 3.2
Y CUTYyaluil OK1-3,0K7,9, 10
9. I139 Co3nanue nporpaMmsl CUTHAJIBHOTO YCTPOMCTBA € 3BYKOBBIM BBIXOJIOM | MonennpoBanue IIK 1.1, 1.2; 2.1 — 2.3; [IK 3.1,
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MIPOU3BOACTBEHHBIX MTPOLECCOB
Y CUTYyalHil

3.2
OK1-3,0K709,10

10. I13 10 Pa3paboTka (MpoeKTUpPOBAaHUE) YCTPOICTBA «MYy3bIKANIbHAS IIIKATYIKa» | MoaenupoBaHue K 1.1, 1.2; 2.1 — 2.3; [IK 3.1,
MIPOM3BOJICTBEHHBIX MPOIIECCOB | 3.2
U CUTYyalui OK1-3,0K7,9, 10

11. I13 11 Pa3paboTka KOIOBOTO 3aMKa MonenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MIPOM3BOJICTBEHHBIX MPOIIECCOB | 3.2
U CUTYyaluid OK1-3,0K7,9, 10

12. I13 12 Pa3paboTka ycTpoiicTBa KOJOBOIO YCTPOWCTBA C MY3bIKAJIbHBIM MopenupoBanue K 1.1, 1.2; 2.1 — 2.3; [IK 3.1,

3BOHKOM

MPOU3BOJACTBEHHBIX MTPOLECCOB
Y CUTYallHil

3.2
OK1-3,0K709,10
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8 JUCT UBMEHEHUWHA U JONMOJITHEHU, BHECEHHBIX
B PABOYYIO ITIPOI'PAMMY

Ne U3MCHCHHA, AaTa BHCCCHUSA U3MCHCHU, Ne CTpaHHUIbl C UBMCHCHUCM

BbLJIO CTAJIO

OcHoOBaHME:

HO[[HI/ICI) JIMIa BHECIICTIO U3MCHCHU A
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bonpapenko UBan I'enHaabeBUY

IIpenoxaBarenb cneu. AMCUMILINH

IocynapcTBeHHOE aBTOHOMHO€E NPO(hecCHOHATIbLHOE 00pa30BaTe/IbHOe yUpeKIeHne
_ Camapckoii od1acTi _
«TOJBATTUHCKUU DJIEKTPOTEXHUYECKHUU TEXHUKYM»

PABOYAS ITIPOTPAMMA OBIIEINTPO®ECCHUOHAJBHOM JUCIUATLIINHBI

OI1.08 MUKPOITPOIECCOPHBIE CUCTEMBbI

[TPOPECCHOHAJILHBIN 1TUKJT
npocpamMmbl NOO2OMOBKU CHEYUATUCTO8 CPEOHe20 36eHd

no cneyuanvrocmu 11.02.16 Monmaosic, mexuuueckoe 00Cayxcusanue u pemonm
INNEKMPOHHBIX RPUOOPOE U YCMPOIICH 8
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