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Pabouas mporpamma paspaboTaHa Ha OcHOBe (DelepalbHOTO IOCYJapCTBEHHOTO
CTaHjapTa CpeAHero IpoecCHOHANBHOrO o0pasoBanMs 10 crenuansHoctrl1.02.16
MonTax, TexHuYeckoe 00CITyKUBaHKE H PEMOHT 3JIEKTPOHHBIX TPUGOPOB M yCTPOHCTB,
YTBEpXKIEHHOr 0 Ipruka3oM MunucTepcTBa 06pazoBaHus 1 Hayku Poccuiickoit ®enepanun
oT «9» nexabdbps 2016 r. Ne 1563.

Paboyas mporpamMma paspa0oTaHa B COOTBETCTBHM C DasbhiCHEHHAMH IO
(GOpMHpPOBaHMIO  NPHMEPHBIX  NPOrpaMM  y4eOHBIX  JUCHUIUIMH  HAYalbHOTO
IPOGECCHOHABHOTO ¥ CpeJHero Mpo(ecCHOHANLHOrO 00pa3oBaHMs HA OCHOBE
@enepalbHblX  TOCYJApCTBEHHBIX ~ O0pa3OBATENBHBIX  CTAHJAPTOB  HAYaIbHOIO
NPO(QECCHOHANBHOIO ¥ CPEJHEro NpPO(EeCCHOHAIBHOIO 00pa3oBaHus, YTBEPKICHHBIMH
.M. Pemopenko, pupektopoM JlemaprameHTa roCyJapCTBEHHOM MONUTHKH U
HOPMaTHBHO-TIPABOBOTO ~ PEryJMpOBaHMs B cdepe o0Opa3oBaHus MUHHCTEPCTBA
obpasosanus 1 Hayku Poccuiickoit Deneparmu ot 27 asrycra 2009 roga.
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1 MACHOPT MPOI'PAMMBI YYEFHOM JTUCIIUILIAHBI
OI1.08 MuxkponpoieccopHbie CHCTEMbI
1.1 ObsacTh NpUMEHEHHUS POrPaAMMBI

PabGouass mporpamma ydeOHOW AMCHUILIMHBI (nanee mporpamma YJI) — sBisieTcs
YaCThIO MPOrPAMMBI MOJATOTOBKHU crienuanuctoB cpeanero 3seHa ['AIIOY CO «TOT» mno
cnenuanpHocT CIIO 11.02.16 MoHTax, TEXHUYECKOE OOCIYyKMBAaHUE M PEMOHT
AJIEKTPOHHBIX MPUOOPOB M YCTPOUCTB, paspadoTanHoi B cooTBeTcTBUU ¢ PI'OC CIIO.

Pabouass mporpamma yueOHOW MUCHUIUIMHBI MOXET OBITh HCIONb30BaHA B
JOTIOTHUTEIFHOM TpodeccuoHanbHOM 00pa3oBaHnu (MPodecCHOHANTBHOW MOATOTOBKE U
NIEPENOrOTOBKE B3POCIOTO HACENCHHS, TIOBBIIICHIH KBATU(UKAINK) M0 CIEIHATbHOCTH
CIIO 11.02.16 MoHTaX, TEXHUYECKOE OOCITyKUBAHUE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB
U YCTpOWCTB 0a30BOM MOATOTOBKH, NPOPECCHOHATBHON MOJATOTOBKE pPaOOTHUKOB
PAIMOTEXHUYECKOTO TPO(HIIL MPU HATMYUU CPEIHETO (IOJTHOr0) 00111ero 00pa3oBaHusl.

PaGouas mporpamMmma coctaBieHa st O4HON (HOpMbI 00YUECHHUSI.

1.2 MecTo JAUCHUIUVIMHBI B  CTPYKTYpe  OCHOBHOIi  mpodeccHOHAIbLHOM
o0pa3oBaTe/IbHOH MPOTrPAMMBI:
[IpodeccronanbHbIi MUK

1.3 Hean w 3aga4yu JAUCHUIUVIMHBI — TPeOOBAHUS K Ppe3yJabTaTaM OCBOCHHS
AUCUMILTHHBI:
ba3oBas yactb
B pe3ynbTaTe 0CBOCHUS TUCUUIIMHBI CTYACHT JIOJKEH YMeTh:
— 4YHUTaTh AIEKTPUUYECKUE CXEMBI, OCTPOEHHBIE Ha MHUKpOCXeMax
MUKPOKOHTPOJIJIEPOB;
— TpOrpaMMHpOBATH BCTpanBaeMmble cuUCTeMbl: AVR- MUKPOKOHTpPOJUIEPHI C
MOMOIIBIO CTIEIUATU3UPOBAHHBIX SI3BIKOB;
— MPOBOAWTH  NPOrPAMMHO-ANIMAPATHYI0  OTJIQAKYy  BCTPaMBaE€MbIX  CHCTEM
(MUKpONPOLECCOPHBIX CUCTEM)
B pe3ynbTaTe 0CBOCHUS JUCHUILIMHBI CTYACHT JTOJKEH 3HATH:
— TUIOBBIE Y3JIbl U YCTPONCTBA MUKPOIIPOIIECCOPHBIX CUCTEM,
— KJaccu(UKAIKs YCTPOUCTB MaMSITH;
— ApXUTEKTypa MUKPOIPOILIECCOPOB U1 MUKPOKOHTPOIIEPOB;
— CMocoObl ANTOPUTMHU3ALNUN U TPOTPAMMHUPOBAHUS MUKPOKOHTPOJIIEPOB;
— TPUHIAIBI B3aUMOJICHCTBHUS anmapaTHOro U MPOTPaMMHOTO oOecTieueHus B paboTe
MUKPOKOHTPOJIJIEPOB

BapuartusBHas yacTh
B pe3ynbprare 0OCBOCHHS JUCHUIUIMHBI CTYJAEHT JI0JIKEH YMeTh:
— TMPOrpaMMHpPOBATHh BCTpaumBaeMble CHUCTEMBl: AVR- MHUKPOKOHTpOIIEPHI C
MOMOIIIBIO CHENUATM3UPOBAHHBIX SI3BIKOB




B pe3ynbTaTe 0CBOEHUS TUCHUIUIMHBI CTYJIEHT JOJKEH 3HATh:
— CMOoCOObI ANTOPUTMHU3ALIUU U TPOTPAMMUPOBAHUS MUKPOKOHTPOJIIEPOB;
— TPUHLHUIBI B3aUMOJICHCTBUS annapaTHOro U MPOrpaMMHOTO oOecrieueHus B padoTe
MUKPOKOHTPOJUIEPOB

ConepxaHre JUCUUIUTMHBI JOJDKHO OBITh OPUEHTUPOBAHO HA MOATOTOBKY CTYAECHTOB K
ocBoeHnto mipodeccnoHanbHbix Moaysel TIINICC3 mo cmermamsrocTH 11.02.16 MoOHTaX,
TEXHUYECKOEe 00CTY>KUBAHUE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB M YCTPOMCTB U OBJIAJACHHIO
npodeccuonababiMu KommieTeHIwsiMA (1K) (Ipunoxenne 1):

[1K 1.1 OcymiecTBiATh cOOPKY, MOHTAX U JEMOHTaX AJIEKTPOHHBIX MPUOOPOB U YCTPOHUCTB
B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUUECKOU JOKYMEHTAIIUU

[IK 1.2. BpINOAHATE HACTPOMKY M PETYJMPOBKY 3IIEKTPOHHBIX NMPUOOPOB M YCTPOWCTB
CpeIHEeH CIOKHOCTHU C YYeTOM TpeOoBaHUM TexHHueckuX ycioBuit (TY)

IIK 2.1. Ilpou3BoauTh JOUArHOCTHKY pabOTOCIIOCOOHOCTH JIIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB CPEIHEN CIIOKHOCTH

[IK 2.2. OcymecTBiasTh JUArHOCTHKY aHAJIOTOBBIX, HMIIYJIbCHBIX, LU(POBBIX U CO
BCTPOCHHBIMH MUKPOIIPOLICCCOPHBIMU CUCTEMAaMM YCTPOMCTB CPEIHEN CIIOKHOCTH JUIA
BBISIBJICHUSI U yCTPAHEHUsI HEUCIIpaBHOCTEN U 1e(DEKTOB

[1IK 2.3. BeINOAHATh TEXHUYECKOE OOCTYKUBAHHUE JIEKTPOHHBIX MPUOOPOB U YCTPOICTB B
COOTBETCTBHUH C PETIAMEHTOM M IPAaBUJIAMU JKCIUTY ATAllUU

[IK 3.1 Pa3pabatrbiBaTh CTPYKTypHbIEC, (PYHKUIMOHAIbHbIE M TPUHLUIHAAIBHBIE CXEMBI
IPOCTEUIINX JEKTPOHHBIX TPHUOOPOB U YCTPOUCTB

[IK 3.2 Pa3pabaTeiBaTh NPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTALIMIO IEYaTHBIX Y3JIOB
3NEKTPOHHBIX MPUOOPOB U YCTPOICTB U MUKPOCOOPOK CpEHEN CIOKHOCTH.

B mnpouecce 0cBOoeHHS AMCHUIUIMHBI Yy CTYAEHTOB JOJKHBI (OPMHpPOBATHCS OOIIME
komnetennmu (OK) (ITpunoxenue 2):

OK 01 Beibuparh cnocoObl pemieHust 3afad  NpodhecCUOHATBHOM JIeSITEIbHOCTH,
IPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02 OcymiecTBisTh MOUCK, aHAIM3 U UHTEPIPETAINIO HH(DOpMAIUK, HEOOXOMUMOMN TSt
BBINIOJIHEHUSI 3a/1a4 MPOPECCUOHATBHOMN JEATEIbHOCTH;

OK 03 [InanupoBaTh U peaqn30BbBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JIUYHOCTHOE
pa3BUTHE;

OK 07 CopeiicTBOBaTh COXpPAaHEHUIO OKpYXKaloLEld Cpelnbl, pecypcocOepexeHuIo,
3¢ (EeKTUBHO ACHWCTBOBATH B UPE3BBIYAMHBIX CUTYAIUAX

OK 09 Hcnonb3oBaTh UHGOPMAIMOHHBIE TEXHOJOTMM B  MPO(ecCHOHATBLHON
JeSITENBHOCTH;

OK 10 Ilonp3oBatbcsi mpodeccHoHambHOM JOKYMEHTAalMEeW Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKE

1.4 KosinyecTBO 4acOB HA OCBOEHHUE NMPOTrPaMMbl Y4eOHOM U CIUIJINHBI:
00bEM oOpasoBaTenbHOM Harpy3ku 140 yacoB, B TOM yucIIe:

—  CaMOCTOSITENIbHOM paboThI CTyieHTa 8 4yacoB

—  BCero yueOHBIX 3aHsITHi 124 yacos;

—  KOHCYJbTallUH 2 Yaca,



IMPOMEKYTOUHAA aTTCCTallUA 6 Jacos.



2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O6beM yueOHOM JMCUMILIMHBI M BUABI Y4e0H0il padoThl

Buja yueOHO# 1esiTeJIbHOCTH O0BbeM yacoB
O0bém o0pa3oBaTeIbHON HATPY3KH 140
Bcero yueOHbIX 3aHATHH 124
B TOM YHCIIE:
1a00paTopHbIe 3aHITH HE IIPEyCMOTPEHO
MPAKTUYECKHUE 3aHATUS 54
KOHTPOJIbHBIE pa0OTHI HE IPEyCMOTPEHO
KypcoBas paboTa (IpoeKT) HE TIPEAYCMOTPEHO
CamocrosiTesibHAsA yyeOHasi HATPY3Ka (Bcero) 8
B TOM YHCJIE:
CaMOCTOSITeJIbHAsi paboTa HaJl KypCcOBOM paboTOM (ITPOSKTOM) HE MIPEAYCMOTPEHO
OdopmieHre 0TYETOB MO MPAKTHYECKUM paboTam 8
KoncyabTanum 2
IIpomeskyTouHasi aTTecTalus B popme IK3aMeHa 6




2.2 TemaTnuyeckuii miaH u cogep:xkanue yueoHoii rucuumiunbl OI1.08 MukponpoueccopHbie cHCTEMbI

HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUE padoThl, O0bem yacon YpoBeHb
U TeM caMoCTOsITe/IbHAsE padoTa 00y4aoluxcs, KypcoBasi pabora (IpoeKT) 0CBOEHMS
Paznean 1.
MukponpoueccopHbie
cucrembl. OCHOBHBIE
NOHSATHUS
Tema 1.1. Coneprxanne yueOHOro MaTepuasa 4 2-3
Mnuxponponeccopunie | 1 | Beenenue. Llenu u 3amaun npeaMera, ero CBsi3b C APYTUMU AUCHUTUIMHAMHU
cucrembl (MIIC). Buabi v | 2 | OcuoBuble Buasl  MIIC u ux ocobennoctu. OGoOmennas crpykrypa MIIC.
XapaKTePUCTUKH OcHoBHble xapakrepuctukun u napamerpsl MIIC. Kparkas xapakrtepucruka
BO3MOKHOCTEN ¥ IPUMEHEHUN MUKPOIIPOLIECCOPHBIX CUCTEM
JlaGoparopHbie paboThI HE IPEyCMOTPEHO
[IpakTuueckue 3aHsATHs HE IIPEYCMOTPEHO
KoHTposibHbIe paboThI HE IIPEyCMOTPEHO
CamocrosTenbHas pabota 00yJaroumxcs HE IIPEyCMOTPEHO
Tema 1.2. Coneprxkanne y4eOHOro MaTepuana 4 2-3
Opranusanus 1 | O606mennas crpykrypHas cxema MIIC. Anroputm paboThl.
byHKUMOHUPOBaHUS 2 | Mexanu3Mbl TipepbIBaHui. [IpsMoii JOCTYT K TaMsTH
MIIC JlaGoparTopHbie paboThI HE IPEyCMOTPEHO
[IpakTHueckue 3aHATHS HE IPEyCMOTPEHO
KoHTposibHbIe paboThI HE IPEyCMOTPEHO
CamocrosTenbHas paboTa 00yJaoumxcs HE IIPEYCMOTPEHO
Tema 1.3. Conepxanue yueOHOro MaTepuasa 2 2-3
Muxkpomnpoueccopbl 1 | Knaccuduxarus u  xapakrtepuctuku MII.  [lonatue 00  apxuTeKType
(MID) MuKponpoueccopa. OCHOBHbIE 271EMEHTHI apXUTEKTYphl. [Tokosnenus MIL.
JlaGopartopHblie paboThI HE IPEyCMOTPEHO
[IpakTueckue 3aHsATHS HE IIPEYCMOTPEHO
KoHTposibHble paboThl HE IIPEyCMOTPEHO
CamocrosTenbHas paboTa 00yJaronmxcs HE IIPEyCMOTPEHO
Tema 1.4. Coneprxkanue y4eOHOro MaTepraa 4 2-3
MHuKPOKOHTPOJLIIEPbI 1 | Knaccudukamus. Apxurektypa. O0001IeHHas CTPyKTypHas cXeMa MUKPOKOHTPOJLIepa

(MK). O61ime cBegeHust

cepun  AVR. OcHOBHBIE  2JIEMEHTBHl  CTPYKTYpHOM  cxembl. HasHauenue.




HaumeHoBaHue pa3jie/ioB Conep:xkanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUe padoThl, O0bem yacon YpoBeHb
U TeM caMoCTOsITe/IbHAsE padoTa 00y4aoluxcs, KypcoBasi pabora (IpoeKT) 0CBOEHMS
XapaKTepUCTHKA.
2 | Jlornueckue OCHOBBI IOCTPOEHUS MUKPOKOHTPOJUIEPOB; KIACCU(PHUKALMIO YCTPOMCTB
aMsITH CUCTEMY KOMaH]{
JIaGopatopHble paboThI HE MPelyCMOTPEHO
[TpakTHyeckue 3aHsATUS HE IIPEyCMOTPEHO
KoHTtposbHble paboThl HE NPelyCMOTPEHO
CamocrosiTenbHasi pabota o0yyaroumxcs HE IIPESYCMOTPEHO
Tema 1.5. Coneprxanue yueOHOro MaTepuasa 6 2-3
MHKpPOKOHTPOJLIIePbI 1| O6uwme cenenus. Apxurekrypa. Peructpel oGmero Haznauenuss (POH). Peructpsi
cemeiictBa cepun AVR BBOJIa — BBIBOJA. [lamsaTs. [lamaTe mporpamMm u maMsaTe naHHBIX. CYETYHKH KOMaH[ U
CTEKOBasl NaMsTh
2 | Ilepudepus wmuxpokontpowiepa. Iloxcucrema BBoma — BeBoma. Cucrema
npepbiBaHui. TailimMepbl-cueTunku, CTOpOXkKEBOM Taiimep. [lpyrue BCTpOEHHBIE
nepudepuiinpie ycrpoiictBa. OCHOBHBIC MTOHSTHS.
3 | Ananorossle kommnaparopsl (Analog Comparator). AHangoro-uudpoBoit
npeobpazosarens - ALl (A/D CONVERTER). UnTepdeiicol. Y HuBepcalbHbII
nocienoBarenbHblii acuHXpoHHbIH mpuemonepenatuyuk (UART / USART)
Hurepdeiicet UART. TlocnenoBarensHblii nepudepuiinsiii untepdetic (SPI.).
[MocnenoBarenpHblii AByXnpoBoaHbIid uHTEepdeiic (TWI). Ipyrue siueiiku.
JlaGoparopHble pabOThI HE IPEyCMOTPEHO
[IpakTHyeckue 3aHATUSL 2
1 BeinosiHeHHE CPaBHUTENIBHOTO aHAJIM3a MUKPOCXEM MUKPOKOHTposuiepoB cepun AVR
KoHTposibHbIe paboThI HE IPEyCMOTPEHO
CamocrodrenbHas paboTa 00yJaromuxcs 2
Odopmienne oTdera o MpakTUYecKor padoTte
Paznen 2.
AJITOpUTMH3ALMS U
NpOrpaMMHpOBaHHe
MHKPOKOHTPOJLICPOB
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 4 2-3
SA3bIku 1 | OcHOBHBIE ATambl 3BOJIIOLMHU S3BIKOB NPOIPaMMMPOBAHUS OT MAIIMHHBIX KOJOB WU
NPOrpaMMHPOBaAHMA acceM0Jiepa A0 SI3bIKOB BHICOKOT'O YPOBHSI




HaumeHoBaHue pa3jie/ioB
H TeM

Conep:xkanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUe padoThl,
caMoCTOsITe/IbHAsE padoTa 00y4aoluxcs, KypcoBasi pabora (IpoeKT)

O0BbeM yacoB

YpoBeHb
OCBOEHHS

2

Oransl pa3paboTku mporpaMmmbl. CriocoOb! aNnrOpUTMHU3AINH U ITIPOTPAMMHUPOBAHHS
paboThl MHMKPOKOHTPOJJIEPOB.

JlaboparopHbie paboThI

HpaKTH‘lGCKI/Ie 3aHATUA

KontposbHbie paboThl

CamocTosiTenbHas paboTa o0ydaroumxcs

Tema 2.2.
Tpancasimusi MporpaMmbl

Cojnepkanne yueOHOro MaTepHraia

1

Tpancnsatop. TpaHcnmsamuss mnporpaMmbl W ToiydeHHe (ailia MPOIIMBKU IS
MHUKpOKOHTposuiepa. Kparkuii 0630p comepkuMoro (aiiia npoInBKH.

2

Pa3bop ¢aitna onucanuii u IMCTHHTa MPOrpaMMebl. PaszMerienrne mporpaMmel B aMSTH
MHUKPOKOHTpOJLIEpa

2-3

JlabopaTopHbie paOoThI

HE MIPEAYCMOTPEHO

HpaKTI/IquKI/IC 3aHATUA

HE IPEyCMOTPEHO

KoHTposbHble paboThI

HE IPEyCMOTPEHO

CamocrosTenbHas pabora 00yJaronmxcs

HE MIPEAYCMOTPEHO

Tema 2.3.
Kparkuii 0630p
NpOrpaMMaTopoB

Copep:xanne yueOHOT0 MaTepHana

1

IIporpammaropsl. IlocienoBaTenbHble U MapauIeIbHbIE IPOIPAMMATOPBI.
BHyTprcxemMHOe TpOorpaMMUpPOBAHNE

2

JlabopaTopHbIie pabOThI

HE IPEyCMOTPEHO

HpaKTI/I‘leCKI/IC 3aHATUA

HE MIPEAYCMOTPEHO

KoHTposibHbIe paboThI

HE IPEyCMOTPEHO

CamocTosiTenbHas pabota o0ydaroumxcs

HE IPEyCMOTPEHO

Tema 2.4.
IIporpammupoBaHue
MHKPOKOHTPOJLJIEPOB

Copep:xanne yueOHOT0 MaTepuana

[TIporpamMmmupoBaHye B MAIIMHHBIX KOJAX.

[ToapoGHbIii pa3dop ¢ailioB npoekTa 1 pazdop coaepKUMOTro (aiiiaa MPOIIKUBKH.

PenakTupoBanne K010B KOMaHI B (paiiyie mpommBKY

[TpuemMbl IpOrpaMMUPOBAHUSL..

Otanel IporpaMMHUPOBAHMSL.

ITocTanoBka 3amaun.

AHaIu3 IPUHLIUINAIBHON CXEMBI.

Pa3paboTka anropuTMa nporpaMmel.

OO (N[OOI |W|IN|F-

Onepanyy Ha4aIbHOW HACTPOMKHU

36
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HaumeHoBaHue pa3jie/ioB
H TeM

Conep:xkanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUe padoThl,
caMoCTOsITe/IbHAsE padoTa 00y4aoluxcs, KypcoBasi pabora (IpoeKT)

O0BbeM yacoB

YpoBeHb
OCBOEHHS

10| Omnepaiuu, COCTaBIISIFOIINE TEJIO KT

11| Ilporpamma Ha si3pike AcceMOuep. AJTOPUTM CO3JaHUs IPOTPAMMBI.

12| ®opwma 3anucu. upektuBbl. OnepaTopsl.

13| Onucanne mporpaMMbl(JIMCTHHT)

14| Ilporpamma Ha s3bike Cu.

15| IIporpammuas cpeaa Code Vision AVR.

16| Macrep IIporpamm u ero CBOMCTBA.

17| Hactpoiika nopToB

18| Pabota nporpammsl Ha si3bike Cu. Onncanue KommeHntapuu.

JlabopaTopHbie paboThI

HE MIPEAYCMOTPEHO

[IpakTudeckue 3aHATHS

2 CocraBieHue IpOrpaMmbl Ha SI3bIKE MAIIMHHBIX KOJIOB
3 CocraBieHnue mporpaMMel Ha Accemoiepe

4 CocraieHue nporpaMmmbl Ha si3bike Cu

14

KoHTposbHble paboThl

HE MIPEAYCMOTPEHO

CamocrosrenbHas paboTa 00yJarommxcs
Odopmienne oTyera o MpaKTUYecKor padoTte

2

Tema 2 .5.
Cpena paspadorku AVR
Studio

Copep:xanne yueOHOT0 MaTepHana

‘ JeranpHbiil 0630p nporpammsl AVR Studio. M3ydenue pexxumMa oTaaiKi porpamMmbl

JIaGopatopHble paboThI

HE MIPEAYCMOTPEHO

[IpakTHyeckue 3aHsATUS

HE IPEyCMOTPEHO

KonTtposbHbie paboThl

HE MIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00yJaroumxcs

HE MIPEAYCMOTPEHO

Tema 2 .6.
Ortaanka nporpamm

Conepkanre yu4eOHOro MaTepHania

‘ OCHOBHBIC BUBI OTJIAAKHW U MX BO3MOKHOCTH. DTanbl IIponecca OTJIIaJJIKU IMporpaMm

2

2-3

JlabopaTopHbIie pabOThI

HE IPEyCMOTPEHO

[IpakTrueckue 3aHATHS

5 Pa3zpaboTka mporpaMMbl YCTPOWMCTBA YNPABICHUS OIHUM CBETOIHOTHBIM
WHJIMKATOPOM IMPHU MTOMOILX OJHOW KHOTIKU

6 Co3nanue nmporpamMmsbl Ha si3bike CH YCTPOMCTBA C MUTAIOIIMM CBETOIHOIOM

7 Pa3paboTka aBTOMaTa «Oerymne OTHm

8 Co3nanue mporpamMmbl «OETyIHe OTHWY C UCTIIOJIb30BAaHUEM IPEPHIBAHUN 110 TaiiMepYy.

38
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HaumeHoBaHue pa3jie/ioB Conep:xkanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYeCKUe padoThl,
U TeM caMoCTOsITe/IbHAsE padoTa 00y4aoluxcs, KypcoBasi pabora (IpoeKT)

O0BbeM yacoB

YpoBeHb
OCBOEHHS

9 Coznanue mporpaMMbl CUTHAIBHOTO YCTPOUCTBA € 3BYKOBBIM BBIXOZOM

10 Pa3paboTka (IpOeKTUPOBAHKE) YCTPOUCTBA «MY3bIKAJIbHAS IIKATYJIKA
11 Pa3zpaboTka KOJOBOTO 3aMKa

12 Pa3paboTka ycTpoiicTBa KOJOBOTO YCTPOMCTBA C MY3bIKAJIBHBIM 3BOHKOM

KonTtposbHbie paboThl

HE MIPEAYCMOTPEHO

CamocrosiTenbHas paboTa 00yJaroIuxcs
OdopmiieHre oTyeTa Mo MPAKTUYECKON paboTe

4

[IpumepHas TemMaTHKa KypCcOBOH pabOThI (ITPOEKTA)

HE IPEyCMOTPEHO

CamocrosTenpHas paboTa 00yJaronmxcst HaJl KypcoBoil paboToii (TpoeKToM)

HE [IPEAYCMOTPEHO

KoHcynpTanuu 2
ITpoMexKyTOUHasT aTTECTALIHS 6
Bcero: 140
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3 YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI TIUCHHUTIIJTIMHBI

3.1 TpeGoBaHusI K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0
Peanuszamuss mnporpammbl JUCHUIUIMHBL TpeOyeT Hanuuus Jjaboparopun «OCHOBBI
MUKPOIIPOLIECCOPHOIN TEXHUKNY.

O6opynoBanne yueOHOTO KaOUHETA:
— TI0CaJO0YHBIC MECTA MO KOJIMYECTBY O0YJAFOIIUXCS;
— APM cryneHra;
— APM npenonasarerns;
— KOMIUICKTHI Y4eOHO—HATJISITHBIX TTOCOOHIA;
— KOMIUICKT y9eOHO-METOINYECKON TOKYMEHTAINH;
— 1udpoBbie 00pa3oBaTEIbHBIC PECYPCHI.

TexHuueckue cpeacTsa 00yyeHus:

KOMITBIOTEPHI (paboure CTaHIINN );

MYJIbTUMEIUMHBIN ITIPOEKTOP;

cepBep;

JIOKaJIbHAs CETh,

BBIXO/I B TVIOOQJIBHYIO CETb;

pPUHTED;

CKaHep;

BHEIITHNE HAKOMMUTETN NH(POPMAIIHH;

MOOWIIbHBIE YCTPOMCTBA I XpaHeHUs] HHPOpMAIIHH;
porpaMmMHOe oOecrieueHre 001Iero u npohecCuoHaATbHOTO HA3HAYCHMUS;
ayJIMOBHU3yaJIbHBIE CPE/ICTBA.

3.2 UudopmanmonHoe odbecnevyeHue 00yyeHus1 (repedeHb peKOMEHIYEMbIX YICOHBIX
u3nanuii, UHTepHEeT-pecypcoB, TOMOTHUTEIHHON TUTEPATYPHI)

OCHOBHbBIE HCTOYHUKH

Jns npenonasarenein
['ycee B.I'. DnekrpoHuka © MHKpPOIPOIIECCOpPHAS TEXHHKA.-6-€ u3a.cTep.-
M.:KHOPVYC,2013
PeBuu FOpuii. [IpakTraeckoe mporpaMmMupoBanre MUKpOKOHTpoIiepoB Atmel AVR
Ha si3bIke accembiepa, bXB-IlerepOypr. 2012 1.
XaproB B. f. Mukpokontpomiepsl AVR. IlpaktnkyM s HauyMHAKOMMUX. 2-€
m3ganue.-M.: I3g-Bo MI'TY um. H.O. baymana, 2012 r.

s cTtyieHToB
I'ycee B.I'. DnekTpoHMKa UM MHUKpPOIPOIECCOpPHAs TEXHHUKA.-6-€¢ U3I.CTEp.-
M.:KHOPYC,2013
PeBuu FOpuii. IlpakTrueckoe mporpaMmmMupoBaHre MUKpPOKOHTpoJuiepoB Atmel AVR
Ha s13bIke accembiepa, bXB-IlerepOypr. 2012 1.
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6. XaproB B. 5. Mukpokontpomnepsr AVR. Ilpaktukym nans HauyMHAIOUMX. 2-€
uznanue.-M.: Uzn-8o MI'TY um. H.O. baymana, 2012 r
JlonoIHUTe IbHbIe HCTOYHUKHU

s mpenomaBarenen
1. ®depnepanbhbiii mopTan «Poccuiickoe oopasoBanue» http:// www.edu.ru ;

g ctyneHToB
2. Denepanbhblii moptan «Poccuiickoe odpazoBanue» http:// www.edu.ru ;

HNuTepHer-pecypcesnl

1. Jlexuuu mo MuUKpompoleccopam [IDIeKTPOHHBIN pecypc]- Pexum pocrymna:
http://studopedia.net/10 90892 sovremennie-mikroprotsessori.html.

2. MUKpOIpoleccCoOpHble CUCTEMBI YIPABJICHUS] MUKpOIpolieccopam [ DIEKTPOHHBIH
pecypc]- Pexxum nmoctymna:. http://bigor.bmstu.ru/?cnt/?doc=MPSU/MPSU_T.the .
3.3.

3. YueOHUK: MHUKPOIPOIIECCOPHBIE CUCTEMBI [DJIEKTPOHHBIN pecypc]- Pexum
JOCTyIa:
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. MuUKpONpOIECCOPHBIE YCTPOMCTBA U CUCTEMBI [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocoobue misa By3oB / B. B. Pycanos, M. IO. IlleBeneB ; ToMck. roc. yH-T CUCTEM
yop. U paanodeKkTpoHuku, Kad. mpom. sneKTpOHUKH. - DJIEKTPOH. TEKCTOBBIC
nmaH. - Tomck : U3garensctBo TYCVYP, 2012.
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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 OCBOEHUA JTUCIIUIIJIMHBI

KOHTpOJ'H) )51 OLICHKAa PE3YyJIbTATOB OCBOCHUA JAUCHUITIINHBI OCYIICCTBIIACTCA
npernogaBaTciicM B IMPOHCCCC IMPOBCACHHA IMPAKTHICCKUX pa60T, TCCTUPOBAHUA, a TAKIKC

BBIITOJIHCHU L O6ytlaI-OHII/IMCSI HHAWBUYAJIbHBIX SaHaHHﬁ.

PesyabTaTnl 00y4yeHus
(oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOAbI KOHTPOJISI H OLIEHKH
pe3yJbTATOB 00yUYeHHUs

B pesynbrare ocBOSHUS AUCIUTIIMHBI 00yYaONUCs
JIOJDKEH YMeTh:

Tekymmit,
dbopme:

IIPOMEKYTOUHBIA ~ KOHTPOJIb

B

YUTATh DJEKTPUUYECKUE CXEMbl, IOCTPOCHHbIE Ha
MHUKpOCXeMaX MUKPOKOHTPOJLIEPOB;

BBITOJIHEHUS IPAKTHUECKUX PadoT;

MpOrpaMMUpPOBaTh BcTpauBaeMbie cucTteMbl: AVR-

BBITIOJTHCHHS IMTPAKTUYCCKUX pa60T;

MUKPOKOHTPOJUIEPHI c IIOMOIIBIO
CIICHUAIIN3UPOBAHHBIX S3bIKOB;
IMPOBOAUTH IIporpaMMHO-aIlnapaTHyro OTJIAaAKY | BBITOJHCHUA NPAKTHYCCKUX pa60T;
BCTPAUBAEMBbIX CUCTEM (MHKPOITPOIIECCOPHBIX
CUCTEM)
B pe3yjibTate OCBOCHUSA HOUCHUIUIMHBI CTYACHT TGKYH_II/II‘/'I, HpOMe)KYTOqHBIfI KOHTPOJIb B
JIOJKEH 3HATD. opme:
TUIIOBBIX Y3JIOB U YCTpoﬁCTB MUKPOIIPOLECCCOPHBIX BBIITOJIHCHUS ITPAKTHYCCKHUX pa60T;
CHUCTEM, 0mpoc;

3K3aM€CH
KJ'IaCCI/I(bI/IKaI_II/II/I YCTpOﬁCTB IIaMsITH, BBIITOJIHCHUS ITPAKTHYCCKHUX pa60T;

0mpoc;

OK3aMCH
APXUTCKTYPBI MHKPOIIPOLECCOPOB " | BBIIIOJIHCHUA IMTPAKTUUCCKHUX pa60T;
MHKPOKOHTPOJLIEPOB; OIIpOC;

OK3aMC€H
crmoco0oB AITOpUTMHU3AIUA WU TIPOTrPpaMMHPOBAHUSA | BBIIIOJIHCHUS NPAKTUYCCKUX pa60T;
MHUKPOKOHTPOJIJIEPOB; OIIpOC;

OK3aMCH
IMPUHIUIIOB BSaI/IMOIIGfICTBHSI arrmapaTHoro " | BBIIIOJIHCHUA IMMTPAKTUUCCKHUX pa60T;
IIPOrPaMMHOI0 o0ecrieueHus B paborte | ompoc;
MHUKPOKOHTPOJIJIEPOB 9K3aMEH

OOpazoBaTenbHOE  YUpeXIeHHEe, peajusyrllee TMOATOTOBKY MO  y4uyeOHOM

JTUCLIUIUIMHE, 00ECIIeUYMBAaET OPraHU3aluio U MPOBEICHUE MPOMEKYTOUHOM aTTeCTAllUU U
TEKyIIETO0  KOHTPOJS  HWHIUBUAYAIBHBIX  0Opa30BaTENbHBIX  JOCTHDKECHUH — —

JTEMOHCTPHUPYEMBIX 00YJArOIITUMUCS 3HAHUH, YMEHUH U HaBBIKOB.

OOyuenue 1o y4eOHOW JUCIUIUIMHE 3aBEpIIacTCs MPOMEXYTOYHOW aTTecTalueil B
bopme quddepenimanpLHOro 3a4yeTa B 4 cemectpe.

DopMBI 1 METOBI TIPOMEKYTOYHOM aTTECTAIIUU U TEKYIIEr0o KOHTPOJIS 10 yUeOHOM
JTUCITUTIIMHE CaMOCTOSITEIFHO pPa3pabaThIBAlOTCS TMpEnojaBaTeieM W JOBOJISTCS  JI0
CBeJICHUS 00YyYaIOIUXCs HE TO3/THEE IBYX MECSIIEB OT Hayajga 00ydeHuUs.
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Ipunoxenne 1
00s13aTeNpbHOE

5 KOHKPETHU3ALMSA PE3YJIBTATOB OCBOEHUA JUCHUIIJIMHBI

B/I.1 BbinosiHeHHe COOPKHM, MOHTAKAa U JI€MOHTAkKA 3JIeKTPOHHBIX npudopos | Koua-Bo
YCTPOICTB 4acoB
Ymern: TemaTuka NpakTHYECKHUX padoT 2
- YUTATh 1 BrlnonHeHNe CPaBHUTEIBHOTO aHAJIM3a MUKPOCXEM
3JIEKTPUYECKUE MHUKpPOKOHTpoJIIepoB cepun AVR
CXEMBl,
MIOCTPOCHHBIE  Ha
MHKpOCXeMax
MHUKPOKOHTPOJLIEP
OB
3HaTh: Ilepeyennb Tem: 20
- TUIOBBIX Tema 1.1. Mukpomnponeccopusie cuctembl (MIIC). Buasr u
y3JIOB U YCTPOWCTB | XapPaKTEPUCTUKU
mukponpoueccopu | Tema 1.2. Opranuzanus @ynxkunonuposanus MIIC
BIX CUCTEM, Tema 1.3. Muxkpomnporteccopst (MII)
- knaccupuka | Tema 1.4. Mukpokontpomnepsl (MK). O0uue cenenus
007011 YCTpOICTB Tema 1.5. MukpoxonTposiepsl cemeiictBa cepunt AVR
aMsITH
CamocrosiTesibHasi padoTa CTy/IeHTa 2
TemaTnka caMmoCcTOATEILHOI PadoOThHI:
Odopmienne oTdera o MpaKTUIecKor padoTe
B/J.2 IlpoBeneHue  TEeXHHYECKOTO 00CTy:KUBAHUS " peMoHTAa
3JIEKTPOHHBIX IPUOOPOB M YCTPOHCTB
Ymersn: TemaTuka npakTu4eckux pador o4
- YUTATh 1 BeinonHeHne CpaBHUTEIBLHOTO aHATu3a MUKPOCXEM
AIEKTPUUYECKUE MUKpPOKOHTpoJIiepoB cepun AVR
CXEMBHlI, 2 CocrtaBneHHE MPOrpaMMbl Ha SI3bIKE MAIIMHHBIX KOJIOB
nocrpoennsle  Ha | 3 CocraBieHue nporpaMmel Ha AccemoOnepe
MHKPOCXEMax 4 CocraBneHue nporpamMmmsl Ha a3bike Cu
MHKPOKOHTposuIep | O PaspaboTka mporpammel yCTpOMCTBA yNpaBICHUS OJHUM
OB; CBETOJIMOJIHBIM WHIMKATOPOM IIPH MOMOIIX OJHOM KHOIIKH
- nporpammu | 6 Cosnanne nporpammer Ha s3bike CH yCTPOKCTBA C
poBathb MUTAOIIIUM CBETOAUOJ0OM
BCTPaUBaEMble 7 Pa3zpaboTka aBTOMaTa «0Oeryime OrHm»
cucrembl: AVR- | 8 Co3nanue mporpamMmsbl «OeryIue OrHm ¢
MHKPOKOHTpOJIJIEp | UCTIOJIB30BaHHEM MpEPBIBaHMI IO TaliMepy.
s ¢ mnomompio | 9 Co3naHue nporpaMMbl CUTHAJIbHOIO YCTPOMCTBA C
CIelIMaIn3upOBaH 3BYKOBBIM BBIXOJO0M
HBIX S3bIKOB; 10 Pa3zpaboTka (IIpOEeKTHPOBAHKE) YCTPOUCTBA
— TIPOBOUTH «MY3BIKaJIbHAS MTKATYIIKA
IPOrpaMMHO- 11 Pa3paboTka KOJOBOTO 3aMKa
aNmapaTHyo 12 Pa3paboTka yCTpOHCTBa KOJIOBOTO YCTPOMCTBA C
OTIAIKY MY3bIKATbHBIM 3BOHKOM
BCTPaMBACMbIX
CUCTEM
(Mukpormporeccop

14




HBIX CUCTEM)

3HaTh: Ilepeyennb Tem: 70
- THIIOBBIX Tema 1.1. Mukpornpoueccopubie cuctembl (MIIC). Bunabl u
y3JIOB U YCTPOMCTB XapaKTECPUCTUKHU
mukponpoueccopusl| Tema 1.2. Opranuzanus @ynxkuuonuposanus MIIC
X CUCTEM, Tema 1.3. Muxpornpoueccopsl (MIT)
- knaccuduxa | Tema 1.4. Mukpokourposiepst (MK). O6iue cenenus
07071 yerpoiictg Tema 1.5. MukpokonTposuiepsl cemeiictsa cepun AVR
HaMsATH, Tema 2.1. SI3bIku IpOrpaMMHUpPOBaHUS
- apxuTekTyps] 1eMa 2.2. TpaHCIALus MPorpamMmbl
MEKpoIporeccopos | 1eMa 2.3. KpaTkuit 0030p mporpamMmaTopos
" Tema 2.4. IIporpaMMupoBaHr€ MUKPOKOHTPOJIEPOB
MukpokonTpoutepo | 1ema 2.5. Cpena paspaborku AVR Studio
B; Tema 2.6. OTnaaka nporpamm
- croco6oB
AITOPUTMU3AINH |
MIPOrPaMMHUPOBAHUS
MUKPOKOHTPOJLIEPO
B;
MIPUHIIAIIOB
B3aMMOJICHCTBHS
anmapaTHoTo u
MIPOrPaMMHOTO
obecrieyeHus B
pabote
MUKPOKOHTPOJLIEPO
B

CamocrosiTesibHast paboTa cTyeHTa 8
TemaTnka camocTosiTe IbHON PadOTHI:
Odopmaenue oTdera o MpakTUYecKor padoTte
B/I. 3 IIpoexTHpoBaHMe JICKTPOHHBIX NPHOOPOB M YCTPOMCTB HAa OCHOBeE
MeYaTHOr0 MOHTAKAa
YMmern: TemaTnka npakTu4eckux pador 54
- YUTATh 1 BrImosHeHHE CPaBHUTENHFHOTO aHATTN3a MUKPOCXEM
ANEKTPUYECKUE MHUKPOKOHTpoJu1epoB cepurt AVR
CXEMBI, 2 CocraBieHue IporpaMmbl Ha SI3bIKE MAITMHHBIX KOJOB
nocrpoennsle  Ha | 3 CocraBieHue nmporpamMMsl Ha Accembiepe
MHKpPOCXEMax 4 CocraBieHue mporpamMmmsl Ha s3eike Cu
MHMKpOKOHTpojuiep | S PaspaboTka mporpammsl yCTpoiCTBa ynpaBieHHs OJHUM
OB; CBETOJMO/IHBIM WHIWKATOPOM TPHU TIOMOIIM OAHON KHOIIKH
— nporpammu | 6 Cosnanue nporpammel Ha s3bike CH yCTPOKCTBA C
poBaTh MUTAIOIIIM CBETOIOIOM
BCTPauBaEMble 7 PazpaboTka aBTOMaTa «O€rymiie OrHm»
cucrembl: AVR- | 8 Cozmanue mporpaMMbl «OeTyIe OTHI C
MUKPOKOHTPOJIJICP HCIIOJIB30BaAHUEM HpepLIBaHI/II\/'I 10 TaﬁMepy.
oI ¢ nomompio | 9 Co3manne mporpaMMbl CHTHAJIBHOTO yCTPOMCTBA C
CIIeMaIn3UPOBaH 3BYKOBBIM BBIXOJO0M
HBIX SI3BIKOB; 10 PazpaboTtka (IpOeKTHPOBAaHUE) YCTPOHUCTBA
IPOBOJUTH «MY3bIKaTbHas IIKATYIIKa
HPOrPaMMHO- 11 Pa3zpaboTka KOJOBOTO 3aMKa
anmaparHyo 12 PazpaboTka ycTpoHCTBa KOJIOBOTO YCTPOMCTBA C
OTAJIKY MY3BIKaJIbHBIM 3BOHKOM
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BCTPAMBACMBIX
CUCTEM

(Mukporporeccop

HBIX CHCTEM)

3HaTh: Iepeuens Tem: 70
- TUIOBBIX Tema 1.1. Mukponponeccopusie cucrembl (MIIC). Buabsr u
Y3JI0B M YCTPOMCTB| XapaKTEPUCTUKHU

mukponporeccopusl| Tema 1.2. Oprannzanus @ynxkuuonuposanus MIIC

X CUCTEM, Tema 1.3. Muxkpomnporeccopst (MII)

- knaccupuka | Tema 1.4. Mukpokontpomiepsl (MK). O0uue cenenus
007011 YCTPOMHCTB Tema 1.5. MukpokonTposiepsl cemeiictBa cepunt AVR
MaMSATH, Tema 2.1. SI3pIKK porpaMMUPOBAHUS

- apXUTEKTYph] 16Ma 2.2. Tpancnauus nporpaMmbl

MHEKpoIpoLeccopos | 1eMa 2.3. KpaTkuii 0030p IporpaMmmaTopoB

" Tema 2.4. IIporpammupoBaHrne MUKPOKOHTPOJUIEPOB
MuKpokoHTpoutepo | 1ema 2.5. Cpena paspabotku AVR' Studio

B; Tema 2.6. OTnaaka nporpamm

- croco0oB

QITOPUTMHU3ALUU U

MIPOrPaMMHUPOBAHHUS

MHUKPOKOHTPOJLIEPO

B;

MIPUHIIUIIOB

B3aUMOJICVCTBHUS

anmnapaTHOTO u

MIPOrPaMMHOTO

obecrnieueHus B

pabore

MUKPOKOHTPOJILIEP

OB

CamocrosiTesibHast padoTa CTyJeHTa

TemaTHKa caMOCTOATEIbHOI PadOTHI:
OdopmiieHre oTyeTa o0 NPAKTUYECKOH paboTe
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IIpunoxkenue 2

o0s3aTeIbHOE

6 TEXHOJIOI'MA ®OPMUPOBAHMUS OK

HaszBanue OK

Texnosornu popmuposanus OK
(Ha y4eOHBbIX 3aHATHSX)

OK 01 BriObupats crmocoObl perieHust 3aaad
npoecCHOHATBLHOM JESITEIIbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

[TpakTuyeckue 3aJJaHHS HaIpaBJICHHBIC Ha
(dopmupoBanue CIIOCOOHOCTH aHaJIM3UPOBATh
pa3InYHbIE CIIOCOOBI pEIIeHUs 3aJdad HW  BBIOOD

Haubosiee ONTHMAIBHOTO crocoba AIsi KOHKPETHOM
CUTYaIIH

OK 02 OcymecTBisaTh MOUCK, aHAIHM3 U
UHTEPIIPETALIHIO uHpOpMAIIHH,
HEOOXOMUMOW  JUIsi  BBIMIOJHCHHS — 3a/ad
poeCcCHOHATIBHON AEATEIbHOCTH

HpaKTI/I‘-IeCKI/Ie 3adaHUuA HaHpaBHeHHBIG Ha
(GhopMHpPOBaHHE CaMOCTOSITEIbBHOW HH(GOPMAIIMOHHO-
O3HABATEIbHOU JIEITEILHOCTHA

OK 03 IlnanupoBath u peanu3oBbiBaTh | [IpakTHueckue 3a1aHUA HallpaBJICHHBIC Ha

COOCTBEHHOE npodeccuoHaIbHOe U | popMHpOBaHHE  CHOCOOHOCTM  IUIAHUPOBaTb U

JMYHOCTHOE Pa3BUTHE OpraHU30BBIBATH COOCTBEHHYIO ACATEIHHOCTD

OK 07 CogpeiictBoBath  coxpaHeHuio | [IpakTuueckue 3aJJaHUs HalpaBJIeHHbIE Ha

OKpYXarolle cpelpl, pecypcocOepekeHnto, | QOpMUPOBAHUE HABBIKOB IMPUMEHEHUS JHEPro- u

3¢ (deKTUBHO JeMCTBOBaTh B UPE3BBIYAWHBIX | pECYypcOCOEperaromx TeXHOIOT i

CUTYalUsIx

OK 09 MHcnonb3oBarh uH(opmanonHsle | [Ipaktuueckue 3a1aHUA HaIlpaBJICHHBIE Ha

TEXHOJIOTUH B npodeccuoHaIbHOR | (OpMHUpPOBaHUE yYMEHUs UCII0JIb30BaTh

JeSTEIbHOCTH MH(pOpPMaLOHHbIE u KOMMYHMKAI[MOHHBIE
TEXHOJIOTHH.

OK 10 Ilonb3oBatbest mpodeccuoHanbHoM | [IpakTnueckue 3a/laHus HaIpaBJIEHHbIE Ha

JOKYMEHTallMel Ha TrocylapcTBEHHOM U | (OpMHpOBaHUE YMEHUS UCIIOJIb30BaTh

HHOCTPAaHHOM A3bIKC

npohecCHOHANBbHYI0 JOKYMEHTAIMI0 Ha WHOCTPAHHOM

SA3BIKEC
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Ipuioxenue 3

00s13aTEIbHOE

7 INTAHUPOBAHME YYEBHBIX 3AHSITUIN C UCITIOJIb30BAHUEM

AKTUBHBIX U UHTEPAKTUBHBIX ®OPM U METOJ10B OBYYEHUSA CTYAEHTOB

Ne AKTHBHBbIE U
Koa ¢popmupyembix
n/n Tema y4yeOHOr0 3aHATHS HHTEPAKTUBHBbIE (POPMBI U .
KOMIIeTeHIHit
MeTO/bl 00y4YeHusI
1. 113 1 BrinonHenue cpaBHUTENBHOTO aHAIA3a MUKPOCXEM MopenupoBanue [IK 1.1, 1.2; 2.1 - 2.3; IIK 3.1,
MHUKPOKOHTpoJIiepoB cepun AVR MIPOU3BOICTBEHHBIX IpoIeccoB | 3.2
U CUTYyaIui OK1-3,0K7,9, 10
2. [132 CocraBineHnue nporpaMMbl Ha SI3bIKE MAIlTMHHBIX KOJIOB MoaenupoBanue 11K 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
IPOU3BOJICTBEHHBIX MPOIECCOB | 3.2
Y CUTyalui OK1-3,0K7,9,10
3. 133 CocraBnenue nporpamMmsl Ha AcceMOiepe MopenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MPOU3BOJICTBEHHBIX MpOLIecCoB | 3.2
Y CUTYyaIui OK1-3,0K7,9,10
4. 134 CocraBienue nporpamMmmsl Ha sa3bike Cu MopaenupoBanue IIK 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MIPOU3BOJICTBEHHBIX TPOIECCOB | 3.2
U CUTYalHi OK1-3,0K7,9,10
5. [135 Pa3paboTka mporpaMMbl yCTPOWCTBA yNpaBICHUS OTHUM MopenupoBanue K 1.1, 1.2; 2.1 — 2.3; TIK 3.1,
CBETOJAMOJIHBIM HHAMKATOPOM IPH MOMOIIU OJIHON KHOIIKU MIPOU3BOJICTBEHHBIX MPOIECCOB | 3.2
U CUTYaIuu OK1-3,0K7,9,10
6. I13 6 Coznanue nporpamMmMsl Ha A3bIke CH yCTPONCTBA C MUTAIOLIUM MopenupoBanue K 1.1, 1.2; 2.1 — 2.3; TIK 3.1,
CBETOJIMOJIOM MIPOU3BOICTBEHHBIX MTPOIECCOB | 3.2
Y CUTyauui OK1-3,0K7,09,10
7. I137 Pa3paboTka aBToMaTa «Oeryuue OrHm» MopaenupoBanue 11K 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
MTPOU3BOJICTBEHHBIX TIPOIECCOB | 3.2
U CUTyauui OK1-3,0K7,9,10
8. 138 Co3znanue mporpamMmsbl «OEryimue OTHW» ¢ UCIOJIb30BaHUEM MoaenupoBanue K 1.1, 1.2; 2.1 — 2.3; IIK 3.1,
IIpEpHIBaHM 110 TalMepy MIPOU3BOICTBEHHBIX MPOIECCOB | 3.2
U CUTYyaIui OK1-3,0K7,9,10
9. 139 Coznanue nporpaMMbl CUTHAJIBHOTO YCTPOMCTBA € 3BYKOBBIM BBIXOJIOM | MonenupoBaHue NnK1.1,1.2; 2.1 - 2.3; IIK 3.1,
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MIPOU3BOJICTBEHHBIX MPOIIECCOB
U CUTYaIui

3.2
OK1-3,0K7,9,10

10. I13 10 Pa3paboTka (IpoeKTUPOBAaHUE) YCTPONCTBA «MYy3bIKalbHas IIKATyJIKa» | MoxaenupoBaHue K 1.1, 1.2; 2.1 — 2.3; TIK 3.1,
MIPOM3BOJICTBEHHBIX MPOIECCOB | 3.2
Y CUTyalui OK1-3,0K7,9,10

11. I13 11 Pa3paboTka KOmOBOTO 3aMKa MopenupoBanue K 1.1, 1.2; 2.1 - 2.3; TIK 3.1,
MIPOU3BOJICTBEHHBIX MPOIECCOB | 3.2
U CUTYaIui OK1-3,0K7,9,10

12. I13 12 Pa3paboTka ycTpoiicTBa KOAOBOTO YCTPOWCTBA C MY3bIKaJIbHBIM MopaenupoBanue K 1.1, 1.2; 2.1 — 2.3; TIK 3.1,

3BOHKOM

MIPOU3BOICTBEHHBIX MPOIIECCOB
U CUTYaIui

3.2
OK1-3,0K7,9,10

23




8 IUCT UI3BMEHEHUM Y TONOJHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne N3MCHCHHA, HaTa BHCCCHUA N3MCHCHMUS, Ne CTpaHUIbl C ©BMCHCHHUCM;

BbIJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB JIMIIa BHECIICTO NU3MCHCHUA
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JleBepkuna MapuHa AJjieKCaHApPOBHA

Hpenoz[aBaTe.ﬂb crenauCuamIlJIMH

T'ocynapcrBeHHOE ABTOHOMHOE NPO(heCcCHOHATTLHOE 00pa30BaTe/IbHOE YUpPeKIeHHe
Camapckoii odsactu
«TOJBATTUHCKHUHA SJEKTPOTEXHUYECKN TEXHUKYM»

PABOYASI TIPOTPAMMA OBIIENNPO®ECCHUOHAJBHON JUCIUILIUHBI

OI1.08 MUKPOITPOIIECCOPHBIE CUCTEMBbI

[TPO®ECCHUOHAJIBHBIN [TUKJI
npocpammvl HOO20MOBKU CREYUATUCIOE CPEOHE20 36eHA

no cneyuanvHocmu 11.02.16 Monmasic, mexnuueckoe oocaysycueanue u pemMoHm
IJ1IEKMPOHHBIX NRPUOOPOB U YyCMPOIicME
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