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1. OBIIIAA XAPAKTEPHCTHKA ITPUMEPHOH ITPOT'PAMMBI YYEFHOH
JAUCHHILIUHBI OI1.08. Muxkponpoyeccophsie cucmembl

1.1. O6aacTh NpUMeHeHHs IPUMEPHOIi POrpaMMBbl

[lpumepnass  mporpamma yueOHOM mucuuiuiubl  OI1.08. Muxkponpoyeccopnvle  cucmembl
ABIIIETCS. YacThbIO MPUMEPHON OCHOBHOM 00pa3oBaTeNbHONW MNPOrpaMMbl B COOTBETCTBUU C
®OI'OC CIIO 11.02.16. Monmasic, mexnuueckoe 00OCHYIHCUBAHUE U DEMOHM DJIeKMPOHHBIX
npubopos u ycmpoucmas, BXOJAIICH B YKPYITHEHHYIO TPYIIY CHEIUAIbHOCTEH

11.00.00. DnexTpoHUKa, paAMOTEXHUKA U CUCTEMBI CBSI3H.

1.2. MecTO JTUCHUIIMHBI B CTPYKTYPe OCHOBHOI npodecCHOHATBHOMH 00pa30BaTeIbHOM
nporpamMmbl: yaeOHas aucuuruinaa OI1.08. Mukponpoyeccopubie cucmem .BXOJNT B
poeCCHOHANIBHBIN ITUKJI KaK 00IenpoecCHoHalIbHAS TUCIMIUIMHA U UMEET MEKITPEAMETHYIO
CBsI3b ¢ yueOHbIMU AuctumuHamu: OI1.05.Onexkmponnas mexnuka , OIL07. Lugpposas
cxemomexnuxa v ipodeccruonanbHbIMu [IM.01. Buinonnenue coOopku, MOHMANCA U OeMOHMANCA
91eKMPOoHHbBIX npubopos u ycmpoticms, [IM.02. [Iposedenue mexnuuecko2o o6C1yHCUBAHUS U
PeMOHMA 21eKmpoHHbIX npubopos u ycmpoticms, 1IM.03. IIpoexmuposanue 21eKmpoHHbIX

npu6op06 u yCWpOﬁCWlG HA OCHO6B€ ne4daniHoco Mormaosica.

1.3. lleab ¥ n1aHupyeMble Pe3yJbTaThl 0CBOCHHUS TUCHHUIIJIUHBI:
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00y4aroUIHiics JOIKEH yMeTh:

®  YUTaTh JEKTPUUECKHUE CXEMBbI, IOCTPOCHHbIE HA MUKPOCXEMaX MUKPOKOHTPOJIIEPOB;
® [IpOrpaMMHpOBaTh BCTpauBaeMble cucteMbl: AVR- MUKPOKOHTPOIIIIEPHI C TOMOIIBIO
CHEIHaIN3UPOBAHHBIX SI3bIKOB;
® [IPOBOJUTH NPOTPaMMHO-ANNAPATHYIO OTJIAJKY BCTPAUBAEMBIX CHUCTEM
( MEKpOTIPOLIECCOPHBIX CUCTEM)

B pe3ynpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJIArOITUIACS JOJIKEH 3HATh:

TUTIOBBIE Y3IIbI U YCTPOHCTBA MUKPOIIPOIIECCOPHBIX CUCTEM,

KJIAaCCU(UKALIMIO YCTPOUCTB MaMATH;

APXUTEKTYPy MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB;

CHOCOOBI AITOPUTMHU3ALUHI U IPOTPAMMUPOBAHUST MUKPOKOHTPOJLIEPOB;
HPUHIUIBI B3aUMOCHCTBUS alapaTHOro U MPOrpaMMHOI0 odecrieueHus: B pabote
MHUKPOKOHTPOJIEPOB



B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI 00yYaroMIUiicsl OCBAaUBAET 3JIEMEHThl KOMIIETCHIINMN:

O0mme un
npodeccuoHaJIbHbIE
KOMIeTEeHIHH
(ykazwiearomces
MOJILKO me
KOMnemeHyuu
¢opmuposarue
KOMOpbIX
npeoycCmMompeHo
OAHHOU OUCYUNTUHOLL)

Jeckpunropsl
cpopMHPOBAHHOCTH

(neiicTBUs)

YMmerhb

3HATH

OKO1.Bbibupats criocoOb

pelneHus 3a1a4
npodeccrnoHaNbHOM
JIeATEIILHOCTH,
HMPUMEHUTEIBEHO K

Pa3JIMYHBIM KOHTCKCTAM.

OmnpeneneHne dTarnos
pellIeHHs 3a1auu.

Omnpenenenue
MOTPEeOHOCTH B
nHpopmanuu

Ocy1ecTBieHue
3¢ (EKTHBHOTO MOKCKA.

Pacno3naBats 3agauy
W/uiau npooieMy B
po(heCCHOHATHHOM H/HTH
COLIMATIBHOM KOHTEKCTE;

AHanu3upoBaTh 3a1auy
W/unu npodsiemMy u
BBIJIEIIATH €€ COCTaBHBIC
YacTH;

[IpaBUILHO BBISIBIATD
3¢ eKTHBHO HCKATh
HHPOPMAIIHIO,
HEOOXOMMYIO TSt
peLICHHs 3aJa41 H/UITH
TIPOOIIEMET;

CocTaBHTh ILUIaH
JIEHCTBHS,

Onpenenursb
HEO0XOIUMBIE PECypChI

OreHNBaTh pe3yabTaT U
TIOCIIEICTBUSI CBOMX
JaercTBuil
(caMOCTOSITENBEHO HITH C
MOMOILBIO HACTABHUKA)

AKTyanbHBIN
npo¢eCCHOHANBHBIN U
COLMANTEHBI KOHTEKCT, B
KOTOPOM IIPUXOTUTCS
paboTaTh M KUTB;

OCHOBHBIE HCTOUHUKHI
HHGOPMALUY U PECYPCH
IUTSL pELeHNUS 3a1a49 |
mpo0IIeM B
po¢heCCHOHATHHOM H/HIH
COLIMATIbHOM KOHTEKCTE.

AJTOPUTMEI BHITIOTHEHUS
pabot B
po¢eCCHOHATBHBIX |
CMEKHBIX 00J1aCTIX

OK 02. OcymecTBnTh
MOKCK, aHAJIN3 U
MHTEPIPETALIIO
nHpopmanuu,
HEoOX0AMMOH JuIst
BBITIOJTHEHHS 33124
npodeccnoHaTLHOM
JeATEeITbHOCTH

IIposenenue
MOJTy4YEHHOH
nH}opManuy, BBIACIIET B
Hell I1aBHbIE aCTEKTHL.

aHaJin3a

OnpenensTs 3a1a4u
moucKa HHPOpMAaIUH
Onpenenstob
HE00XOIUMBIC HCTOUHUKH
nHdopMannu

Brigensats HanbOomnee
3HAYUMOE B IIEpEUHE
uH(pOpMAITHH

O11eHHBATH MTPAKTHYECKYIO
3HAYUMOCTD Pe3yJIbTATOB
MOKCKa

OdopMIIAT pe3yabTaThI
MOKCKa

Howmenknarypa
nH(pOpPMaMOHHBIX
HCTOYHHKOB
TIPUMEHSEMBIX B
poheCCHOHATBHOMN
JEeSITeTbHOCTH




OK.03. [TnaaupoBath u IIpumenenue Omnpenemnsath akTyanbHOCTh | CoBpeMeHHas HaydHas U
peann3oBbIBaTh COBPEMEHHOM Hay4yHOI HOPMAaTHBHO-TIPABOBOI1 npodeccHoHaIbHAS
COOCTBEHHOE podecCHOHANTBHOM JOKyMEHTAIU! B TEPMHHOJIOT U
npodeccruoHaIbHOE U TEPMHUHOJIOTHH po¢eCCHOHATBHOM

JMYHOCTHOE Pa3BUTHE JEATEIbHOCTH

OK 07. CopeticTBOBaTh ObecnieunBaTh Omnpepensats HanpaBieHus: | OCHOBHBIE PECYPCHI,

COXPaHEHHIO
OKpYXarolleu cpensl,
pecypcocOepexeHuo,

3¢ (exTHBHO IEHCTBOBATH
B UpEe3BbIYaiHBIX
CUTyalusiax

pecypcocOeperxeHue Ha
pabodem mecte

pecypcocOepekeHus B
paMKax
po¢eCCHOHATBHOM
JesATEIEHOCTH 10
npodeccun
(cieruanbHOCTH)

3a7eICTBOBAHHBIE B
po¢eCCHOHATBHOMH
EITENLHOCTH

OK 09. HUcnons30BaTh

IIpumenenue cpencTs

IIpumensaTs cpencrsa

CoBpeMeHHbIE CPENCTBA U

nH(OpMaLMOHHbIE nHpopMmaTuzamu u UH()OPMALMOHHBIX yCTpOHCTBa
TEXHOJIOTUH B nH(pOpPMaMOHHBIX TEXHOJIOTH JJIsl pelieHuns | MHGOpMAaTH3aLUuH
npo¢eCCUOHATBHOM TEXHOJIOTUH i npoQeCCUOHATBHBIX 3a1a4
JEATENLHOCTH peanuzanuu Tlopsziok nx npuMeHerus 1
TpoeCCHOHATBHOI Hcnonp3oBath IporpaMMHOE o0ecredeHne
eATENHOCTH COBPEMEHHOE B PO eCcCUOHATILHON
IpOTrpaMMHOE JeATEeILHOCTH
obecrieueHne
OK 10. [Tonms30Batbcs IIpumenenue B Ilonumars Texctel Ha | IIpaBuna IIOCTPOCHHUS
npodeccnoHambHOMI npoQeCcCHOHATBHOM 6a3oBble MPOCTBIX M CJOXHBIX
JIOKyMeHTallel Ha JeATeIbHOCTH npodeccHoHaNIbHBIE TEMBI | TPEUIOKEHUI Ha

TroCyalapCTBEHHOM U
HMHOCTPAHHOM S3bIKC

WHCTPYKIIMU Ha
TOCyJapCTBCHHOM U
WHOCTPaHHOM SI3BIKE.
Beaenue oOiieHus Ha
po¢eCCHOHATBHBIC TEMBI

VY4acTBOBaTh B JHATIOrax
HAa 3HAKOMbIC OOIIHe W
poQeCCHOHATBHBIE TEMbI
CTPOUTH MPOCThHIE
BBICKa3bIBaHHs O ce0e U O
cBOEH mpodecCHOoHANTBHOM
JESATENLHOCTH

KpaTKO OOOCHOBBIBATH U
O6'I)$ICHI/ITI) CBOH HeﬁCTBHH
(Texymiue u
TUTAHUPYEMBIC)

MUCATh MPOCThIE CBSI3HBIC
COOOIICHNST HA 3HAKOMEIC
HHTEpECYIoIue
poQeCCHOHATBHBIE TEMbI

nim

npodecCHOHAIBHBIE TEMBI
OCHOBHBIC
o0mIeynoTpeOuTeNEHbIC
(ObiTOBast W
npodeccrHoHabHAS

TJ1aroJibl

JIEKCHKa)
JIEKCUYECKUI ~ MUHUMYM,
OTHOCSIIIMICS K ONHUCaHUIO
MpeIMeTOB, CpPEICTB U
MPOIIECCOB
poheCCHOHATBHOMN
JIeSITeNIbHOCTH
0COOCHHOCTH
TIPOU3HOLIEHUSI

MpaBWJia YTEHUS TEKCTOB
npodeccHnoHaTBLHOM

HaIlpaBJICHHOCTHU

IIK 1.1. OcymecTBaiTh
cOOpKY, MOHTAX U
JIEMOHTAX 3JICKTPOHHBIX
npUOOPOB M YCTPOUCTB B
COOTBETCTBUHU C
TpeOOBaHUSIMHU
TEXHUYECKON
JIOKYMEHTAIIH

BrimosiHeHE MOHTaXa

Yurath DJICKTPHUUICCKUEC U
MOHTa>XHBIC CXEMbI U
9CKU3EBI

OCHOBHBIE MTAPaMETPHI,
0003HaYCHUS U
MapKUPOBKA
PaArO3IEMEHTOB,
3JICKTPOHHBIX TIPHOOPOB,
HMHTETrPaJIbHBIX CXEM.

TIK 1.2. BeInonHsITh
HACTPOWKY U PErYIUPOBKY
3JIEKTPOHHBIX PUOOPOB U
YCTPOMCTB CpelHEen
CIIO)KHOCTH C YUETOM
TpeOOBaHUH TEXHUIECKUX

IIpoBenenune ananuza
AIEKTPHUYECKUX CXEM
AJICKTPOHHBIX MPUOOPOB U
YCTPOMCTB

YuTaTh CXeMbl Pa3IMIHBIX
3JICKTPOHHBIX MPUOOPOB U
YCTPOMCTB, UX OTIEIBHBIX
Y3JIOB ¥ KacKaJI0B

OCHOBBI CXEMOTEXHHKH;
COBPEMCHHYIO
3JIEMEHTHYIO 0a3y
JJIEKTPOHHBIX YCTPOHCTB




ycnosuit (TY).

IIK 2.1. [IpousBoauTh
JIMarHOCTHKY
paborocmocobHOCTH
3JIEKTPOHHBIX IPHOOPOB 1

[IpoBeneHue IMarHOCTHKH
paboTocrocoOHOCTH
AJIEKTPOHHBIX MIPHOOPOB U
YCTPOMCTB CpeaHel

YunTaTh CXEMBI PA3IHIHBIX
AIEKTPOHHBIX IPUOOPOB 1
YCTpOMCTB

OCHOBBI CXEMOTEXHUKH;
COBPEMEHHYIO
3JIEMEHTHYIO 0a3y
3JIEKTPOHHBIX YCTPONCTB

YCTPOMICTB cpeaHei CII0KHOCTH

CJIOKHOCTH

[IK . 2.2. OcymiecTBIsATH OcymiecTBieHUE Hcnonp30BaTh METOOWKY | MeTOIUKY KOHTPOJIS U
JMarHOCTHKY JMarHOCTHKH KOHTPOJISI M ANATHOCTUKN | AWArHOCTHKH
AHAJIOTOBBIX, paboTociocoGHOCTH OU(PPOBBIX CXEM U 3JIEKTPOHHBIX YCTPOHCTB
UMITYJIbCHBIX, IMQPOBBIX | HUPPOBBIX U MUKPOIIPOIIECCOPHBIX CO BCTpPauBaeMbIMH

U CO BCTPOECHHBIMHU 3JIEKTPOHHBIX YCTPOMCTB CHCTEM MUKPOIIPOLECCOPHBIMHU
MHKPOIIPOLECCOPHBIMHU CO BCTPOCHHBIMHU CHUCTEMaMH

CHCTEMaMH yCTPOWCTB MHKPOIIPOLIECCOPaAMHU

CpeaHel CIOXKHOCTH IS

BBISIBJICHUS U YCTPAaHEHUS

HEHCIPaBHOCTEH U

IePeKTOB

IIK 2.3. BoInosaHsATh Brinonnenue [IpumeHsTh TEXHUUECKHE IIpaBuna skcmryatauuu u
TEXHHYECKOE TEXHHYECKOTO CpeZCTBa IS Ha3HAYCHUS PA3ITMIHbBIX
00CITyKMBaHHE 00CITyKNBaHUS 00CITyKMBaHHS 3JIEKTPOHHBIX PHOOPOB U

3JIEKTPOHHBIX PHOOPOB U
YCTpPOICTB B
COOTBETCTBHUH C
periIaMeHToM U
MPaBUJIAMH KCIUTyaTalluu

JIEKTPOHHBIX PHOOPOB U
YCTPOWCTB B COOTBETCTBHU
C perIaMeHTOM H
HpaBUIaMU
9KCIUTyaTaIiH.

BrinonHeHue pemoHTa
3JIEKTPOHHBIX IPUOOPOB U
YCTpPOUCTB

3JIEKTPOHHBIX PHOOPOB U
YCTpPOMCTB;

YCTpOMCTB

IIK.3.1.Pa3pabateiBaTh

CTPYKTYpHBIE,
(hyHKIIMOHAJILHBIE u
MPUHIUNHAANIBHBIE CXEMBI
MpOCTEeNIIMNX

AIIEKTPOHHBIX TPUOOPOB H
YCTPOICTB.

Pa3paboTka CTPyKTYpHBIX,
(YHKIIMOHAIBHBIX
INEKTPUUECKUX
TPUHIUITHAIBHBIX CXEM
Ha OCHOBE aHaJn3a
COBPEMEHHOM 31eMEHTHO
0a3bl C YIETOM C Y4ETOM
TEeXHUYECKUX TpeOOBaHHUN
K pa3padaTbIBaeMOMY

YCTPOHCTBY

[Ton6upats 1eMEHTHYIO
6a3y mpu pa3paboTke
NPUHLIUITHAIBHBIX CXEM
3JIEKTPOHHBIX YCTPOICTB C
y4eTOM TpeOOBaHUM
TEXHUYECKOTO 33JaHHs

IIpoBoauTs aHanu3
paboThI
pa3pabaTbIBaeMOl CXEMBI
JNEKTPUUECKON
MPUHIUIHATILHOM
JIEKTPOHHBIX PHOOPOB U
YCTPOMCTB B IIpOrpamMme
CXEMOTEXHUIECKOTO
MOJIEITMPOBAHNS;

OCHOBBI CXEMOTEXHHKHU;
COBPEMEHHYIO
3JIEMEHTHYIO 0a3y
3JIEKTPOHHBIX YCTPOMICTB;

[1K3.2. Pa3pabatbiBath
IPOEKTHO-
KOHCTPYKTOPCKYIO
JOKYMEHTAIHIO ITeYaTHBIX
Y3JI0B 3JIEKTPOHHBIX
prOOPOB U YCTPOHCTB U
MHUKpPOCOOPOK CpeaHeit

PaspaboTka mpoeKTHO-
KOHCTPYKTOPCKOM
JOKYMEHTAIIH NIeYaTHBIX
Y3JI0B 3JIEKTPOHHBIX
pUOOPOB U YCTPOHCTB U
MHKpPOCOOPOK cpenHeit
CJIOKHOCTH;

Kommonoats u
pa3MeniaTh
AJICKTPOPATHOITIEMEHTHI
Ha TICYaTHYIO TUIATy

CoBpeMeHHYI0
3JIEMEHTHYIO 0a3y
3JIEKTPOHHBIX YCTPOUCTB




CJIO)KHOCTH

Yxasvisaromess monvko me aJlemeHmesl, Ha (pOpMMpOGGHM@ KOmopblxX HanpaejieHa OanHas

npozpamma

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoii padoThl

O0beM yacoB

MakcumaabHas yueOHasi HArpy3Ka 80
CamocrosiTesibHas padoTa (e oonee 20%) 10
Oos3aTeqbHast ydeOHasi HArpy3Ka 70
B TOM YHUCIIE:

TEOpeTUIEeCKoe 00yueHne 40
nabopaTopHbIe 3aHATHS (€CIIH MPEAYCMOTPEHO) -
NPaKTUYECKHUE 3aHATH (€CIU MPEeTyCMOTPEHO) 40

I[IpomexyTouHas aTTecTanus NpoBoAuTcs B popme (yxazamo) sauema




2.2. Temamuueckuit niaun u cooepiicanue y4eoHou OuCyUnIuHbl

Haumenosanue Cooeprcanue yueonozo mamepuana u hopmot op2anuzayuu Oobvem uacos Oceausaemvie
paszoenoe u mem oeamenbHOCmU 00y4aouuxcs 971eMeHmbl
KomnemeHnyuii
1 2 3
Paszoen 1. 14 OK.01-OK.03,
MuKponpoieccopHbie OK.07,0K.09,
cucteMbl. OCHOBHBIE OK. 10,
TTOHSTHUS IIK 1.1,1IK 1.2,
IIK 2.1 -1IK 2.3,
1IK3.1,1IK3.2
Tema 1.1. Cooeporcanue Ypoeeno 5
MukporpoieccopHbie oceoenus
cuctemsl (MIIC).
Bums! 1 1.0cnoBubie Buasl MIIC 1 ux 0coOOEHHOCTH. 2
XAPAKTEPHCTHKH O6o006menHas crpykrypa MIIC.
OcHoBHbIE XapakTepucTuku 1 napametrpsl MIIC. 2
Kparkas xapakTepucTuka BO3MOXHOCTEW U MPUMEHEHUN
MHUKPOIPOLIECCOPHBIX CUCTEM
Tema 1.2. Cooeporcanue Yposeno 5
Opranuzanus 0ce0eHus
(GYHKIIMOHUPOBAHUS
MIIC 1.0606menHas crpykrypHas cxema MIIC. 2
Anroputm paboTel. MexaHU3MbI MPEPHIBAHHIA. 7
[IpsiMo#t goctyn Kk maMsTh
Tema 1.3. Cooepotcanue Ypoeeno 9
Mukpormpoieccopsl oceoenus




(MII) 1. Knaccuduxanus u xapakrepuctuku MII. 2
[Tonsarue 06 apxuTeKType MUKpomnporeccopa. OCHOBHBIE FJIEMEHTHI
APXUTEKTYPBHI.
[Tokonenuss MII.
Tema 1.4. Cooeprcanue Yposenw
MUKpOKOHTPOJLIEPHI oceoenus
(MK). Obmue
CBeeHUs 1. Knaccudukamus. ApXurekrypa 2
O06o01eHHas CTpyKTypHas cxeMa MUKpOKOHTpoJuiepa cepun AVR.
OcHOBHBIE 2JIEMEHTHI CTPYKTYpHO cxembl. Haznauenue.
XapakTepucTuka.
Jlornyeckre OCHOBBI IOCTPOCHHUS MUKPOKOHTPOJIIEPOB;
KJ1acCU()UKALIMIO YCTPOMCTB aMATH CHCTEMY KOMaH]]
Tema 1.5. Cooeporcanue Ypoeeno
MUKpPOKOHTPOILIEPHI oceoenusn
cemeiicTBa cepun
AVR 1.006mue cBeneHusi. ApXUTEKTypa. 2
Peructpsl obmiero Haznauenus (POH). Peructpsl BBoJa — BeIBOJIA.
[Tamsate. [TamsTh porpamMm U mamsITh JaHHBIX.
CueTurKy KOMaH] ¥ CTEKOBask aMsITh
2. Ilepudepust MEUKpOKOHTpOJIIEpa 2

ITogcucrema BBOIa — BLIBOJA.

Cucrema npepbIBaHUH.

TalmepsI-CYETUNKH, CTOPOKEBON TaliMep.

Jlpyrue BcTpoeHHbIe nepudepuiinpie ycrpoiictBa. OCHOBHBIE
MOHATHS.

Amnanorossie kommnaparopsl (Analog Comparator).
Amnanoro-uugpoBoi npeodpazosarens - ALIL (A/D
CONVERTER).

WnuTepdeiicol. YHUBEpCcaNbHbIN MOCIEI0BATENbHbBIN aCHHXPOHHBIN
npuemonepenarunk (UART / USART) Unrepdeiicet UART.
[MocnemoBarenbublii nepudepuiinsiii uaTepdeiic (SPI.).




[MocnenoBarenbHbIi 1ByXnpoBoaHbIi HHTEpdeiic (TWI).
Jpyrue si4euku.

Ilpakmuueckaa paboma 2
1. BeinosiHeHne CpaBHUTEIBHOTO AaHATIN3a MUKPOCXEM MUKPOKOHTPOJIIEPOB
cepunn AVR
Paszoen 2. OK.01-OK.03,
Anropurmusanus u OK.07,0K.09,
IIPOrPaMMUPOBAHUE 56 OK. 10,
MUKPOKOHTPOJIEPOB IIK 1.1,1IK 1.2,
IIK 2.1 -1IK 2.3,
1IK3.1,1IK3.2
Tema 2.1. Cooepotcanue Yposenn 2
S3pIKHM 0ce0eHusn
IPOrpaMUpPOBAHUS
1. OcHOBHBIE 3TaMbl 3BOIOLNH S3bIKOB IPOTPAMMUPOBAHUS OT 2
MalIMHHBIX KOJIOB M acceMbJiiepa J10 A3bIKOB BHICOKOTO YPOBHS )
2.2tansl pa3paboTku nporpammsl. CriocoObl aropUTMHU3AMU U 2
IPOrpaMMUPOBAHUS pabOThl MHUKPOKOHTPOJUIEPOB.
Tema 2.2. Cooepotcanue Yposenw 5
Tpancnsauus oceoenus
IIPOrPaMMBI
1. Tpaucnsrop. TpaHcasus nporpaMMsbl U ofTydyeHue Qaitna 2
MIPOLIMBKH 111 MUKPOKOHTpPOJUIEPA.
Kpatkuii 0030p coaep’umoro Qaiina mpoIrBKH. 2
Paz6op daiina onucaHuii U JIMCTUHTA IPOTPAMMBI.
Pa3menienue nporpammsl B IaMsATH MUKPOKOHTpOJUIEpa
Tema 2.3. Cooepotcanue Yposenw 9
Kpatkuit 0630p oceéoenus




IpOrpaMMaTOpOB 1.IIporpammaropsl. IlocinenoBarenbHble U MapaieabHbIE 2 5
porpaMMaTopsl. BHyTprcxeMHOe porpaMMHpPOBaHUE
Tema 2.4. Cooeporcanue Yposens 8
[IporpammupoBanue oceoenusn
MHUKPOKOHTPOJIIEPOB
1.IIporpammupoBaHue B MAalIMHHBIX KOJaX 2
[TonpoOHBIii pazbop daitioB mpoekTa u pazdop CoMEPKUMOTO 2
(haiina mpomuBKH.
PemgakTupoBanue KoJ0B KOMaH[ B (aiiie MPOIIHBKH
2.ITpuemMsbl mporpaMMUpOBaHUs. DTalbl IPOrPAMMUPOBAHHUSL. 2
ITocraHoBKa 3agaun. AHaNU3 NPUHLUIUAIBHON cXeMbl. PazpaboTka
aJITOPUTMA NPOTPAMMBI. 2
Onepanuu HayaabHOW HAacTpoiiku. Onepanuu, COCTaBISIFOIINE TEIO
IUKJIA.
3.IIporpamma Ha si3bike AccemOiep. AJITOPUTM CO3/IaHUS 2
nporpaMMmbl. @opma 3anucu. Jupextussl .Oneparopsl. Onucanue 2
MIPOrpaMMBI(JIUCTHHT)
4 ITporpamma Ha si3bike Cu. [Iporpammuas cpema Code Vision 2
AVR. Macrep Ilporpamm u ero cBoiictBa. Hactpoiika nopros. 2-
Pabora nporpamma Ha s3pike Cu. Onncanue. KommenTtapuu.
Tema 2 5. Cooeparcanue Yposens 5
Cpena pa3paboTku oceoeHusn
AVR Studio
JeranbHblii 0030p nmporpamMmsl AVR Studio. 2 2
N3yueHne pexxuma OTIaJKH MPOrpaMMbl
Tema 2 .6. Cooepiicanue Yposeno )
0ceoenus
Otnazaka nmporpamm
OcHOBHbBIE BU/IbI OTJIAIKH U UX BO3MOXHOCTH. 2 2

Oransl npolecca OTIaAK1 IPOorpaMm




Ilpakxmuueckue 3anamusn 38
1.Pa3zpaboTka mporpaMmsel yCTpOMCTBa yIpaBieHHUs] OJHUM CBETOJUOJHBIM 4
WH/MKATOPOM IPU TIOMOIIM OJHON KHOIIKU
2.Co3naHue nporpaMMsl Ha si3bike CH yCTpOICTBa ¢ MUTAIOIUM CBETOIMOIOM 4
3.Pa3paboTka aBTOMaTa «OETyIIUE OTHUY 4
4.Coznianue nporpaMMbl «Oerymiye OrHu» ¢ UCHOIb30BAHUEM NPEPHIBAHU 110 4
Tanumepy.
4.Cozianue nporpaMMbl CUTHAJIbHOT'O YCTPOHCTBA € 3BYKOBBIM BBIXOJIOM 4
5.Pa3pabotka (mpoekTHpoBaHHE) yCTPOUCTBA «MY3bIKAJIbHAS IIKATYIIKA 6
6. Pa3zpaboTka KOJOBOTO 3aMKa 6
7. Pa3paboTka ycTpoiicTBa KOJOBOI'O yCTPONCTBA C MY3bIKaJIbHBIM 3BOHKOM 6
Camocmoamenvnasa paboma o0y4aOWuxca no y4eoHoi oucyuniune
BeinonHenne HHAMBU YA bHBIX 33JJaHUI 110 CO3JaHUIO IPOrpaMM 10
MHUKPOKOHTPOJUIEPA B COOTBETCTBUU C 33aJJaHHEM Ha pa3pabOoTKy 3JIEKTPOHHOTO
YCTpOHCTBA

Bcezo: 80

/Jlna xapakmepucmuku ypoGHA 0C60CHUA YUEOHO20 MAMEPUALA UCHOIB3YIONCA clledyloujue 0003HaAUeHUA:
1 — o3nakomumenvhwill (60cnpoussedeHue ungopmayuu, y3Hasauue (PAcno3Hasanue), 00vscHeHue panee U3y4eHHbvlX 00beKmos, CeoUCMe u m.n.);
2 — penpoOyKmusHblil (8bINOJHEHUE 0esIMENTbHOCMU N0 00PA3YY, UHCMPYKYUU ULU NOO PYKOBOOCBOM,);

3- npOC)meMGHblIZ (CdMOCmOﬂmQJZbHO@ NJ1aHuposeaHrue u 6blNnojHeRUe deﬂmeﬂbnocmu, peuterue npO6]l€MHle 361()611{).




3. IPUMEPHBIE YCIIOBHA PEATU3AIIHU ITPOT'PAMMAbBI
3.1. Mamepuanvho-mexnuueckoe odecneuenue

Peanuzayusa npoepammol npeononazaem nanudue 1abopamopuu MUKpoOnRpoueccopHoi
mexHUKU.

Qobopyooeanue nadbopamopuu u padouux mecm 1adopamopuu:

e paboume MecTa Mo KOJIMYECTBY O0YYaIOIIHXCS;

e pabouee MECTO MpernoaBaTes;

e yueOHO - JlabopaTOpHBIE CTEHIBI «MHUKPOKOHTPOJIIEPHI H MUKPOIIPOIIECCOPHAS
TEXHHUKAY;

e [porpaMMHas cpena JJIs S3BIKOB IporpaMMupoBanus Accemoiep u Cu;

Texnuueckue cpedocmea 006yyeHus:

® KOMIIBIOTED C JIUIICH3MOHHBIM IPOTrPAMMHBIM 00ECIICUCHUE:
MYJIETUMEIHAPOCKTOP

Obopyoosanue u mexHoio2u4ecKoe OCHaWeHue pabodux mecm:

e y4yeOHO - mabopaTopHble CTeHIBl «MUKPOKOHTPOIUIEPH © MUKPOIIPOIIECCOPHAs
TEXHUKaY;

® [IporpamMmarop;

e OTJaJ0YHAas IJiaTa

3.2. Unugpopmayuonnoe odecneuenue odyuenusn

Ilepeuens ucnonvzyemoix yueonovix uzoanuii, Hnmepnuem-pecypcos, 00nonHumenvHoil
Jaumepamypul

OcCHOBHbBIEC HCTOYHUKH:
1.I'yceB B.I'. DnexTpoHHKa W MEKPOIIPOLIECCOPHAs TeXHUKA.-6-¢ nza.crep.-M.:KHOPYC,2013

2.MUKpOIPOLIECCOPHBIE YCTPOICTBA U CUCTEMBI [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue st
By30B / B. B. Pycanos, M. 1O. llleBeneB ; ToMCK. roc. yH-T CUCTEM YIP. U PaJAUOIIEKTPOHUKH,
Kag. mpoMm. 3eKTpoHHKH. - DIIEKTPOH. TeKCTOBbIE faH. - Tomck : U3narensctBo TYCVYP, 2012.

3.PeBuu Opuii. [IpakTrueckoe mporpaMMupoBaHre MUKpOKOHTpoiiepoB Atmel AVR Ha si3pike
accembnepa, bXB-IlerepOypr. 2012r.

4. XaptoB B. . Muxkpokontpomiepst AVR. Tlpaktukym st HaunHaromux. 2-e¢ uznanue.-M.:
Wzn-Bo MI'TY um. H.D. bBaymana, 2012
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I[OIIOJIHP[TBJH)HLIC HCTOYHHUKMU:

1.baee b.Il. MukponpoliecCopHble CUCTEMBbI OBITOBOM TEXHUKH. YUYEOHUK Il BY30B. M.:
INopsiuast muaus — Tenexkom, 2010

2.benoB A.B. CamoyumTtenp pa3paboTuMka yCTpOMCTB Ha MuKpokoHTposuiepax AVR.-CII6.:
Hayxka u Texnuka,2008

3. 'opronoB A.T". JIusennoB C.H. MHTEpdelichl MUKpOITPOLIECCOPHBIX CUCTEM: Y4el. mocodue.
Tomck, U3n-so TITY,2004

4 KanabexoB b.A. I{udposbie ycTpoiicTBa M MHKPOMpOIECCOpHBIe CUCTEMBL.M.: ['opsuas
maus, 2007

5. Ky3un A.B. Mukponpoueccopnas rexnuka. M.: UL Akanemus , 2004

6.Marna FO.C. CoBpeMeHHbIE MUKPOKOHTPOJIIEPBI. APXUTEKTYpa, IPOrpaMMUPOBAHUE,
paspabotka ycrpoiicts , IMK Ilpecc, 2010r.

7. MpmmuiseBa .M. Lludposas cxemorexuuka.M.: U1 Axanemus, 2005

8. lllarypun U.N. CoBpeMeHHbIE MUKPOKOHTPOJIIIEPHI U MUKPOIPOIIECCOPBI: CIPABOYHHK /
N. U. arypun.—M. : I'opsauas nunus-Tenexom, 2004.

HNHuTepHeT-pecypcen:

1.JIexinu mo MEKporpoliieccopaM [DeKTpoHHbI  pecypc]- Peskum mocryma:
http://studopedia.net/10 _90892_sovremennie-mikroprotsessori.html.

2 MUKpOTIPOIIECCOPHBIE CUCTEMBI YIIPABJICHUSI MUKPOIIpoliieccopam [DIeKTPOHHBIH — pecypc]-
Pesxxum moctymna:. http://bigor.bomstu.ru/?cnt/?doc=MPSU/MPSU_T.the . 3. 3.

3. Yuuepcansubie MIT u MIIK. IMpe3enTanus. [DaekTponnslid  pecypc]- Pexum goctyma:
http://www.myshared.ru/slide/287724/

4. Y4eOHHMK: MHUKDPOIMPOIICCCOPHBIE CHCTEMbI [DIIEKTPOHHBIM pecypc]- Pexum mocryma:
https://docviewer.yandex.ru/?url=http%3A%2F%2Fwww.tverhtk.ru%2Flibrary%2Fpredmets%?2
Fpc_systems%2FMikroprocessornye sistemy 2009.pdf&name=Mikroprocessornye sistemy 20
09.pdf&lang=ru&c=56697bala5e4&page=147

4. KOHTPOJIb H OIIEHKA PE3Y/IbTATOB OCBOEHHA YYEFHOH JUCIHITTTHHBI

Pesynomamut 00yuenus Kpumepuu ouenxu Dopmul u Memoobl
OUeHKU
3unanus: - IPaBWIbHBIE U YETKHUE Onenka pe3yabTaToB
OTBETHI HA [TIOCTABJICHHBIE TECTUPOBAHUS, YCTHBIX U
- THUIOBBIX Y3JIOB U YCTPOMCTB IHCEMEHHbIX OTBETOB Ha
MUKPOIIPOLIECCOPHBIX CUCTEM,
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http://studopedia.net/10_90892_sovremennie-mikroprotsessori.html
http://bigor.bmstu.ru/?cnt/?doc=MPSU/MPSU_T.the%20.%203.%203
http://www.myshared.ru/slide/287724/Презентация
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

-K1accuuKaIum YCTPOWCTB
MaMsITH;

-apXUTEKTYPbl MUKPOIIPOLIECCOPOB

BOIIPOCHI

- I'paMOTHOC ITOHHMAHUC

BOIIPOCHI, KOHTPOJIBHBIX
paboT, caMOCTOSATETHHON
paboThI M APYTrUX BUOB

11 MUKPOKOHTPOILIEPOB, TUTIOBRIX - Y3TOB 1 TEKYILErO KOHTPOJIA
-ClOCOOOB  aJITOpUTMM3AIMA U | YCTPOUCTB
porpaMMHUpOBaHUI MHKPOIIPOLECCOPHBIX
MUKPOKOHTPOJIIEPOB; CUCTEM;
-IIPUHIUAIIOB B3aUMOJICHCTBUSA -IPpaBUJIBHOC
anmnapaTHoro U mporpaMMHOrO HPCACTABIICHAC 00
obecrieueHusi B pabote apXUTCKTypax
MHKPOIPOLIECCOPOB u
MHKPOKOHTPOJIICPOB MUKPOKOHTPOJIJIEPOB
- IPaMOTHOE MOHUMaHUE
CHOoCcO00B  AITOPUTMH3AIUU
u MPOTPaMMUPOBAHUS
MUKPOKOHTPOJIEPOB U
MIPUHLUIIOB
B3aUMOJEICTBUSA
MPOrPaMMHOIO
oOecnieueHus B padoTe
MHKPOKOHTPOJJIEPOB
Ymenun: - TPaMOTHBIN ITOJIXO0J K DKcrniepTHas HaOJIOICHHE

- YUTATh BHGKTpI/I‘ICCKI/Ie CXEMBI,
MOCTPOEHHBIE HA MUKPOCXEMaX
MHUKPOKOHTPOJIJIEPOB;

- IPOTPaMMUPOBATh BCTPAUBAEMbIE
cucreMbsl: AVR-
MUKPOKOHTPOJIIIEPHI C TOMOIIBIO
CHGHI/IaHI/ISI/IpOBaHHI)IX SI3BIKOB,

- MPOBOAUTH MPOrPAMMHO-
anmapaTHyI OTIaIKy
BCTPAUBAEMBIX CHCTEM

( MEKpOTIPOIIECCOPHBIX CHCTEM)

COCTaBJICHUIO MPOrpaMMBbl
JUISL OpTaHU3aLUuu
B3aNMOJIECHCTBHSA C MaMATHIO
M C BHCITHUMH
YCTpPONCTBaMU;

- TOYHOCTb U CKOPOCTh
YTEHHS DJICKTPUUECKUX
CXeM, IIOCTPOEHHBIX Ha
MHKpPOCXEMaxX
MHUKPOKOHTPOJIEPOB;

- TPaMOTHOE BJIaJICHHE
METOJIaMH U CPeACTBAMHU
IPOrpaMMHUPOBAHUS:
MHUKPOKOHTPOJIIIEPOB

- TPAMOTHOE BBITIOJTHEHHE
IpOTrpaMMHO-annapaTHON
OTJIQJIKU BCTPaUBAEMbIX
CUCTEM
(MHKpPOITPOLIECCOPHBIX
CHCTEM)

¥ OIICHKA Pe3yIbTaTOB
JeSITETbHOCTH CTYICHTOB
IpY BBIIOJIHEHUN U
3alIUTe IPAKTUYECKUX U
1a00paTOpHBIX PadoT,

5.Bo3mosrcnocmu ucnonvzosanusn npozpammul 6 opyzux I100I1
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Ykaszviearomes naumenosanus I[10OI1 6 komopwvix ecmv 0aHHASL OUCYUNIUHA U NO KOMOPBHIM
B03MOICHO UCNOIL30BAHUE OAHHOU NPOCPAMMDBL.

IOpuii HInak. IIporpammupoBanue Ha si3pike C 11 AVR u PIC mukpoxoHTposuiepos, 2-€
m3nanue - Kopona-Bek, MK-IIpecc. 2011

2.BacunbeB A. E. MukpokonTposuiepsl. PazpaboTka BcrpanBaeMbix npunoxenuit. —CI16.: BXB
-IletepOypr, 2008.

3.bonn,C.P. Ananoroseie unrepdeiicsl Mukpokontposuiepos/ C. P. Bomt. —M.: U3nat. mom «
Homska-XXI», 2007.

3)

6.1arypun, .M. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI U MUKPOIIPOIIECCOPHI: CIIPABOYHUK /

. 1. larypun.—M. :I'opsuas nunus-Tenexkom, 2004.

7.HoBuxos 0. B., Cxopo6oraros I1. K. OcHOBBI MUKpOIpoOlIeCCOPHOM TeXHUKH. Kypc nekimii.
—M.: UHTepHeT - yHuBepcUTeT HHPOPMALMOHHBIX TexHooruii, 2003.

asBaHue: MUKpoKoHTponepbl AVR. MPpaKTUKYM 418 HAUMHAKOLWMX. 2- U3faHue

AsTop: XapTos B. A.

Foa uspganua: 2012

Crpanuy: 280U134-80 MITY nm.baymaHa
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