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OJOBPEHO
[IpenMeTHO-IIMKIIOBOM
(MeToanuecKoit) koMmuccuen
ABTOMaTH3aIlMU U TEXHHYECKOTO CepBUCa
[Ipencenarens

E.A.PemetkoBa

Paspab6orunku: Pemerkosa E.A., npenonaBatens ['BIIOY «I1I'K»

Pabouas nporpamMma y4yeOHONH IMCIMIUIMHBI pa3paboTaHa Ha oOcHOBe DenepaabHOTro
roCy/IapCTBEHHOTO0 00pa30BaTENBbHOIO CTaHAapTa CpeaHero MpodeccruoHalbHOrO 00pa3oBaHUs
OI'OC CIIO no crenuansHocTd 11.02.16 MoOHTax, TEXHHYECKOE OOCITYXHUBAaHHE M PEMOHT
3IEKTPOHHBIX MPUOOPOB U YCTPOICTB, YTBEPKACHHOIO pUKa3oM MUHUCTEpCTBa 00pa30BaHUs U
Hayku P® yrBepxknennoro 04.10.2021. Ne691 (pem.or 01.09.2022) 3apeructpupoBaHo B
Muntocte Poccnn 12.11.2021 N 65793.

Pabouas mnporpamma paspaborana c¢ yderom TpeboBanuii IIOOII, yTBepxaeHHOM
npotokojom denepanbHOro ydeOHO-MeToaumdeckoro oobenunenus mo YITIC 11.00.00 ot 29
HOA0psa 2021 r. Ne 8, 3aperucTpupoBaHOil B rOCyJapCTBEHHOM PEECTpe NPUMEPHBIX OCHOBHBIX
obpazoBatenbHbIX mporpamm (Ilpukasz ®TBOY 1O UPIIO Ne I1-24 ot 02.02.2022)

Pabouas mporpamma pazpaboTaHa ¢ yueToMm TpeOoBaHMIA MPO(ECCHOHATFHOTO CTaHAapTa
MOHTaXHUK PaTUOdICKTPOHHON ammaparypbl W TPHOOPOB B PAKETHO — KOCMHYECKOM
NESATEIbHOCTH, YTBEP)KAEHHOTO IPHUKa30M MUHHCTEPCTBA TpyZJa M COLMAIBHOM 3allUThI
Poccutickoit ®eneparuu ot 6 okTsa6pst 2022 roga N 6281 (nanee I1C).

Pabouas mporpamma pa3paboTaHa 1O HUTOraM WCCIIEAOBAHUS KBAIU(UKAMOHHBIX
3aMpOCOB CO CTOPOHBI MPEANPUITHI /OpraHU3aluil perHOHaIbHOIO PHIHKA TPYAA.

Pabouas mporpamma paszpaboTana ¢ ydeToM TEeXHHYECKOTO OINUCAHHS KOMIICTCHLIUU
DIIeKTpOHUKA YeMITMOHATHOTO JBIKeHus [Ipodeccronansl.

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUU C METOJAWYECKHMMU PEKOMEHIAIMSIMUA U
mabmoHom, yrBepkaeHHOM B [ BIIOY «IToBomKCkHii rocy1apCTBEHHBIN KOJUISIK.

CopepxaHue IpPOrpaMMBbl peaiu3yeTcss B MPOLECCE OCBOEHHUS CTYIEHTaMHM INPOTPAMMBbI
MOJATOTOBKU CIEHHMAIMCTOB CPEIHEro 3BeHa 1o crnenuaibHocTh 11.02.16 MoHTax, TEXHUYECKOE
00CITy’)KUBaHUE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB U YCTPOMCTB, COOTBETCTBUU C TPEOOBAHHUSIMHU
®I'OC CIIO no Hanbonee BOCTpeOOBAaHHBIM M IMEPCIIEKTUBHBIM CIEITUATBLHOCTSIM.
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1. OBIIASA XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEH TIPOIPAMMBI
YYEBHOUN JUCIHUATIIAHBI «OIII.08 MUKPOIIPOILIECCOPHBIE CUCTEMBI»

1.1. MecTo AMCHHMILUINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl:

VYuebnas aucumiummHa  «OIIL.08.  MukponporeccopHble  CUCTEMBI»  SIBISETCS
o0s13aTenpHOM "acThio obmenpodeccuonanbroro mukiaa [1OII-IT B coorBerctBun ¢ ®I'OC CIIO
no crnenuanbHocTH 11.02.16 MoOHTaX, TeXHHUYECKOE OOCITY)KMBAaHHE W PEMOHT 3JIEKTPOHHBIX
pUOOPOB U YCTPOMCTB.

Ocoboe 3HaueHHe TUCIUIUIMHA uMeeT pu popmupoBanuu u pazsutun OK 01, OK 02, OK
03, OK 07, OK 09.

1.2. lleab ¥ NJIaHUpyeMble pe3yJIbTAaThl 0CBOEHUS JHCHUTIIMHBI:
B pamkax nmporpaMmsl yueOHOM TUCIUITIMHBI 00YyYaIOIIMMUCS OCBAaUBAIOTCS YMEHUS U 3HAHUS

Kong YMenus 3Hanus
IIK, OK
OK 01, | uuraTh 3JIEKTPUUECKUE CXEMBI, | TUIIOBBIC Y3JIbl U YCTPOICTBA
OK 02, | mocTpoeHHBIE Ha MHUKPOCXEMAaX | MUKPOIIPOLIECCOPHBIX CHCTEM,
OK 03, | MMKPOKOHTPOJLIEPOB
OK 07, | porpaMMupoBath BCTpamBaeMble | KIacCU(UKAILUS YCTPOUCTB MaMSTH

OK 09, | CHCTeMBL: AVR- MHKpOKOHTpOJIIEPHl C
MK 1 1’ HOMOIIBIO CIIELMATIN3UPOBAHHbIX SI3bIKOB
)

K 1.2, IpOBOIUTDH IporpaMMHO-aIIapaTHyO | apXUTeKTypa MHUKPOIIPOLIECCOPOB u

[IK 2.1, | OTiaaky BCTPaMBACMBIX CHCTEM | MUKPOKOHTPOJIJIEPOB

TK 2.2, (MHUKPOTIPOIIECCOPHBIX CHCTEM) .

IIK 2.3, CITOCOOBI aJIrOPUTMH3ALIH "

K 3.1, [porpaMMHpOBaHK MHKPOKOHTPOIIEPOB

MK 3.2 MPUHIIUIIBL  B3aMMOJCHCTBUS amlapaTHOTO |
nmporpaMMHOro  obecriedueHuss B pabote
MHUKPOKOHTPOJIIEPOB.

2. CTPYKTYPA Y COJAEPKAHUE YYEFHOM JJUCIUATIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl Y4eOHOM TUCHMIIIHHBI 72

BT. U..

TEOpeTUIeCcKoe 00ydeHne 18
MPaKTUYECKUE 3aHATUS 36
Camocmosmenvras paboma 18
IIpomexyTOoUHASI ATTEeCTALMA 13




2.2. TeMaTH4ecKMH IJIAH U COJEePKAHNE YUEOHOM M CIUNINHbBI

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia u (popMbl OPraHU3al UM AeATeIbLHOCTH 00y4aloluXCH Oo0beMm, akaj. Koabi
pa3/iesoB U TeM 4y /B TOM KOMIIeTeHIU i,
quciie (popmMupoBaHuI0
B (hopme KOTOPBIX
NMPaKTU4YeCcKoi | crmocodcTBYET
NMOATrOTOBKH, 3J1eMeHT
aKaj. 4 MPOTrPaMMBbI
1 2 3 4
Pasznen 1. Mukponpoueccopubie cucTeMbl. OCHOBHBIE OHSITHSA OK 01, OK 02,
Tema 1.1. Cogaeprxanne y4eO0HOro0 MaTepuaJia 2 OK 03, OK 07,
MuxponpoueccopHsle | 1.OcuoBubie Buabl MIIC 1 UX 0COOCHHOCTH. OK 09
cucremsl (MIIC). 0606mennas crpykrypa MIIC. OcHoBHbIe xapakTepucTuku 1 apametpsl MIIC. Kpartkas 9 K 1.1, IIK 1.2,
Busl u XapaKTEPUCTUKA BO3MOKHOCTEN M IIPUMEHEHUM MUKPOIPOLECCOPHBIX CHCTEM MK 2.1 -1IK
XapaKTePUCTHKHU 2.3,
Tema 1.2. Conepsxanne y4eGHOr0 MaTepHaJa 2 IIK 3.1, TIK3.2
Opranm3anus 1. O6ob6mennas crpykrypHas cxema MIIC.
(GYHKIMOHUPOBAHUS | AJNropuT™ paboTel. MexaHu3Mbl TpepbiBaHuii. [IpAMOIi J0CTYI K aMSTH 2
MIIC
Tema 1.3. Conep:xanue yueOHOT0 MaTepHaJa 2
Muxkponpoliieccopbl 1. Knmaccudukanus u xapakrepuctuku MIT. )
MID) [TonsTHe 00 apXuTEKTYype MUKpomnpoleccopa. OCHOBHBIE 31€MEHThI apXUTEKTyphl. [lokonenns MIL
Tema 1.4. Coaeprxanue y4eO0HOro0 MaTepuaJia 2
Muxkpokonrpomiepsl | 1. Kimaccupukanus. Apxutekrypa. O000IIeHHast CTPYKTypHasi cxeMa MUKpOKoHTpoiutepa cepun AVR.
(MK). Obmue OCHOBHBIE 3JIEMEHTHI CTPYKTYpPHOU cxeMbl. Haznauenne. XapakTepucTuka. JIOrmaecKkie OCHOBBI 2
CBEJICHUS MOCTPOCHUSI MUKPOKOHTPOJIIEPOB; KIACCUPHUKAIMIO YCTPOWCTB MaMSITH CUCTEMY KOMaH/I
Tema 1.5. Conep:xaHnue yueOHOT0 MaTepHaJa 4
MuxkpokoHTpomnepsl | 1.00mue cBenenus. Apxurekrypa. Peructper odmiero nasunauenus (POH). Peructpsl BBoaa — BeIBOIA.
ceMelcTBa cepuu ITamsate. [TamMaTe porpamMm u namsiTh NaHHBIX. CUETYNKHA KOMAH/I U CTEKOBas aMSTh
AVR 2. Iepudepus muxpokouTposuiepa. [logcucrema BBoga — BeiBoAa. Crucrema npepbiBanuii. TaiiMepsl-
CUYETYHKH, CTOPOXKEBOH Taiimep. Jlpyrue BcTpoeHHBIE TIepudepuitHbie yeTpoiicTBa. OCHOBHBIE 2

HOHSTHSL.

Amnanorossle kommnapatopsl (Analog Comparator). Ananoro-uugposoii npeodpazosarens - AL
(A/D CONVERTER). Unrtepdeiicel. YHUBEpCaIbHBIN MOCICIOBATESIbHBI aCHHXPOHHBIN
npuemonepenatyuk (UART / USART) Murepdeiicet UART. IlociaenoBaTenbHblii epubepuiiHbIM




unrepdeiic (SPI.). [locnenoBarensupiii n1Byxnposoanslii uatepdetic (TWI). [pyrue sueriku.

TemaTuka NpakTHYeCKHX padoT 2

IIpaktrueckas padota Nel «BrITomHEHHE CPABHUTEIIBHOTO aHAII3a MUKPOCXEM MUKPOKOHTPOJIIEPOB 2

cepun AVR»
Pa3nes 2. AJropuTtMu3sanys 1 NporpaMMHpPOBaHHEe MHKPOKOHTPOJIJIEPOB 48 OK 01, OK 02,
Tema 2.1. Conep:xxaHue yueOHOT0 MaTepHaJa 2 OK 03, OK 07,
S3bIKH 1. OcHOBHBIE 3TaIbI HBOJIOIUH S3BIKOB IPOTPAMMHUPOBAHHS OT MAIIMHHBIX KOJOB M acceMbiepa 10 OK 09
MPOrpaMMHUPOBAHUS SI36IKOB BBICOKOT'O YPOBHS 5 K 1.1, [IK 1.2,

2.9tamnbl pa3paboTku mporpaMmMbl. CIIocoObI AITOPUTMH3AIMH U TIPOTPAMMHUPOBAHUS PaOOTHI IK 2.1 - TIK

MHKPOKOHTPOJIIEPOB. 2.3,
Tema 2.2. Conep:xanue yueOHOr0 MaTepHaJa 2 1IK3.1, 1IK3.2
Kparkwuii 0630p 1.ITporpammatopsr. [lociaenoBaTensHbIe U MapalielbHbIC TIPOrpaMMaTopel. BHyTprcxemMHoe 5
IPOrpaMMaToOpOB POrpaMMHUPOBAHUE
Tema 2.3. Conep:xaHue yueOHOT0 MaTepHaJa 2
IIporpammupoBanue 1.IIporpaMMupoBaHue B MalTHHHBIX KoAax. [1oapoOHsIii pa3dop (haiiioB mpoeKTa u pa3doop
MUKPOKOHTPOJIIEPOB | COACPKUMOTO (haiia npomuBku. PegakTupoBanne KOJI0B KOMaH] B (aiiiie IpOIUBKH

2.IlpuemMsbl mporpaMMHUpOBaHHS. DTambl IporpaMMupoBanus. [loctaHOBKa 3a1aun. AHaIIN3

MPUHITUITHABHON cXeMbl. PaspaboTka anroputMma nporpaMmel. Oniepaniiy HadalbHON HACTPONKH.

Omnepannu, COCTAaBISIONINE TEIO IHKIIA. 2

3. Ilporpamma Ha si3p1ke AccemOiep. ANTopuTm co3nanus nporpammbl. @opma 3anucu. JJUpeKTHBEL.

Oneparopsl. Onucanre NporpaMMbI(JINCTHHT)

4 IIporpamma Ha si3bike Cu. IIporpammuas cpema Code Vision AVR. Mactep IIporpamm u ero

cBoricTBa. Hactpoiika moptoB. PaboTa nmporpamma Ha s3eike Cu. Onncanne. KommeHTapum.
Tema 2.4. Cogeprxanne y4eO0HOTo MaTepuaJia
Otnazaka nporpamMmm TemaTnka NpaKTHYECKUX 3aHATHI 34

[IpakTudeckas pabora Ne2 «Pa3paboTka mporpaMMbl yCTPOWCTBA YIPABICHUS OJHUM CBETOUOTHBIM 2

WHAWKATOPOM IPH TIOMOIIN OJHON KHOTIKI

IIpaktrueckas padora Ne3 «Coznanue mporpaMmsl Ha s3b1ke CH yCTPOHCTBA ¢ MUTAIOIITIM 5

CBETOAMOJIOM»

IIpaktrueckas padora Ned, «Pa3zpaboTka aBTOMaTa «Oerymye OTHI 4

IIpaktrueckas padora Ne5 «Co3nanue IporpaMMbl «OETryIIiue OTHIN ¢ UCIIOJIB30BAaHUEM TPEPhIBAaHII 4

o Talimepy»

[Tpaktuueckas pabora Ne6 «CoznaHue MporpaMMbl CUTHAITBHOTO YCTPOHCTBA C 3BYKOBBIM BBEIXOJOM) 4

ITpaktudeckas pabora Ne7 «Pa3paboTka (IpoEKTHPOBAHUE) YCTPONCTBA «MY3bIKAThHAS TKATYIIKA 6

IIpaktraeckas pabora Ne8 «Pa3zpaboTka KOIOBOTO 3aMKay 6

IIpakTrueckas padota Ne9 « Pa3zpaboTka ycTpoiicTBa KOAOBOTO YCTPONCTBA C MYy3BIKAITHHBIM 6

3BOHKOM»




IIpomexyTouHasi arrecTanus (g 3aver)

CamocrositesibHast padora. Co3manye mporpaMmMbl IO TPOEKTY (ITPOEKT BRIOMPAETCS IO COTIIACOBAHMIO C IPEIOTaBaTeIICM)

18

Bcero

72




3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEBHOM JUCIATIIMHBI

3.1. Ans peanus3anuy MporpamMmbl yu4eOHOW TUCIUITIMHBI TOJIKHBI ObITh MPEIyCMOTPEHBI
CIICAYIOMUC CIICHUATIbHBIC TIOMCIICHU !

Jlaboparopust «OCHOBBI MHKPOIPOIECCOPHON TEXHHKH», OCHAIIEHHAsS HEO0OXOIUMBIM
JUIS peau3aliy MporpaMMbl y4eOHOM TUCIMIIMHBI 000pYAOBaHHEM, IPUBEACHHBIM B 1 6.2.1
MPUMEPHOU MPOrpamMMBbl IO JaHHOUN CHEHATbHOCTH.

3.2. UnpopmannonHoe odecnevyeHne peajau3amumn NporpamMmmbl

Jlnst peanmuzanu mporpamMmbl  OuOaMoTeuHbI (OHI 00pa3oBaTENbHON OpraHU3aIuN
JIOJDKEH MMETh TeYaTHbIe W/UITH 3JIEKTPOHHbBIE 00pa3oBaTeabHble U HH(POPMALIMOHHbIE PECYpPCHI,
PEKOMEHTYEMBIX JIJIsl UCTIONB30BaHUsI B 00pa30BaTeILHOM MPOIIEeCCe.

3.2.1. OcHOBHBbIE NIEYaTHbIE U3TAHUS

1. CaxueB, A.M. MuKpoOnpoueccopHbie CHCTEMBI: IU(POBBIE YCTPOWCTBA U
MHUKPOIIPOIIECCOPHI :  y4yeOHOe  mocoOue uisi  CpemHero  IpodecCHOHaTbHOTO
obpazoBanusi / A. M. CaxHeB. — 2-¢ u3l., nepepad. u gom. — Mocksa : U3mparenbcTBo
Opaiit, 2020. — 139 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-

12092-9. — Tekcr : onektpoHHsli // DOBC HOpait [caiit]. — URL:
https://urait.ru/bcode/457218

2. Munos3opo, O.B. OCHOBBI  DJJEKTPOHUKH :  y4eOHHK OIS CPEIAHEro
npodeccuonanbHoro oobpaszoBanusi/ O. B. Munoszopos, U.I'. IlankoB. — 6-¢ wu3n.,
nepepad. wu gom.— MockBa: MzmarensctBo  IOpaiir, 2020.— 344 c.—
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-03249-9. —  Tekcer

anexkrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450911

3. bepukamBumm, B. III. DnekTpoHHKa U MHUKPOAJICKTPOHUKA: UMITYJIbCHAs W IU(poBas
9JIEKTPOHHUKA : y4ueOHOe mocobue s cpeaHero mnpodeccHoHanbHOro obpasoBanus /
B. II. bepukamBunu. — 2-e¢ u3nA., ucnp. U pom. — MockBa : U3natensctBo HOpaiir,
2020. — 242 c. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-534-06256-4. —
Tekcrt : anextponnsiii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454421

4. YepmsikoB, [.I. DnextpoHHas TexHHUKa: ydyeOHOe TmocoOue JUIsL  CPEIHEro
npodeccuonanbHoro odpazosanmsi / I'. I'. Uepssikos, C. I'. I[Ipoxopos, O. B. llunmop. —
2-¢ wu3p., mepepab. m jgon. — Mocksa : UsmarensctBo IOpaiit, 2020. — 250 ¢. —
(ITpodeccuonansuoe  obpazoBanue). —  ISBN 978-5-534-11052-4. —  Tekcr
anexkrponnsiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/456189

3.2.2. OcHOBHbBIE 3JICKTPOHHBIE U3IaHUS
1. CaxneB, A. M. MHuKponponeccopHble  CHCTEMbl: IU(GPOBBIE YCTPOHCTBA U
MHUKPOIPOIIECCOPHI : yueOHOe Mmocodue Ui cpelHero npoQeccuoHaIbHOro o0pa3oBaHus /
A. M. CaxneB. — 2-¢ u3j., nepepad. u gomn. — Mocksa : UznarensctBo IOpaiit, 2020. —
139 ¢. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-12092-9. — Tekcr :
anekrpounsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/457218

2. Munos3opo, O. B. OCHOBBI ~ JJIEKTPOHUKH : yY€OHHUK [UJII  CPEIIHETrO
npodeccuonanbHoro obpasosanus / O. B. Mwunoszopos, W. I'. IlankoB. — 6-¢ wu3x.,
nepepab. u gon. — MockBa : MWzmarensctBo HOpaiir, 2020. — 344 c. —

(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-03249-9. — TekcT : 31eKTPOHHBIH
// BC Opaiit [caiit]. — URL: https://urait.ru/bcode/450911
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3. bepukamBuiau, B. [II. DnekTpoHMKAa W MHUKPOIICKTPOHHMKA: WMITYJIbCHAs U IUdpoBas
3NIEKTPOHUKA : yuyeOHOe mocolue JuIst cpeHero npodeccnonaibHoro oopasosanus / B. .
BepuxamBuimm. — 2-e u3ja., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2020. — 242
c. — (IIpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-06256-4. — Texkcr
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454421

4. Yeppsikos, I'. T. DJIEKTpOHHAs TEXHHUKa yaeOHOe TmocoOue Il CpEeaHero
npodeccuonanbHoro oopazosanus / I'. I'. Uepssikos, C. I'. IIpoxopos, O. B. llunmop. — 2-
e u3a., mepepadb. m gom. — MockBa : M3marensctBo FOpaiit, 2020. — 250 c. —
(ITpodheccuonanvuoe obpazoBanue). — ISBN 978-5-534-11052-4. — TekcT : AIEKTPOHHBIN
// BC Opaiit [caiit]. — URL: https://urait.ru/bcode/456189

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON

JUCIATLITAHBI

Pezynvmamot 00yuenus

Kpumepuu OUEHKU

Memoosl oyenku

3HaHuA:

TUITIOBBIX Y3JIOB U

MPpaBUWIBHOCTb U YCTKOCTDH
OTBCTOB Ha IIOCTaBJICHHBIC

TecToBBIN KOHTPOJIb MO
TEMaTUKE AUCLUIIIMHBL

YCTPOKCTB BOIIPOCHI;
MHKPOINPOHECCOPHBIX I‘J‘Iy6I/IHa IIOHUMAHUSI THUIIOBBIX OueHka PE3YyJIbTAaTOB
CHUCTEM, Y3JI0B U YCTPONCTB BHEAYTUTOPHOU

KJTacCH(PUKAIIN yCTPONCTB
MaMsITH;

MHKPOIPOUECCOPHBIX CUCTEM;
-IIPpaBUJIBHOCTE MPEACTABIICHUA

CaMOCTOSITEITEHOM paboThI

DKCIEepPTHOE HAOIIIOICHHUE U

— ApPXUTEKTYPHI 00 apXHUTEKTypax
MHUKPOIIPOLIECCOPOB U MHUKPOIIPOLIECCOPOB U OLICHKA pE3yJIbTATOB
MHKPOKOHTPOJIJICPOB; MHUKPOKOHTPOJIJICPOB; ACATCIbHOCTH CTYJICHTOB IIpH

CITI0CO00B ANTOPUTMHU3AITIH
W TIPOTPaMMHPOBAHHUSI

rTyOMHA TOHUMAaHWS CTIOCO00B
ITOPUTMH3AINH H

BBITTOJTHCHHUH U 3aIUTE
71a00PaTOPHBIX PadoT

MHKPOKOHTPOJIIEPOB; HIPOrpaMMHUPOBAHUS .
— TPUHIIMIIOB MHUKPOKOHTPOJIJIEPOB U HuddepennupopanHblii 3a4eT
B3aUMOJICHCTBHS NPUHIUIIOB B3aUMO/ICHCTBHS
anmnapaTHOTO U HPOrpaMMHOT0 00ecTIeueHHUS B
HPOrPaMMHOTO paboTe MUKPOKOHTPOJLICPOB.
obecnieueHus B pabote
MHKPOKOHTPOJLICPOB.
Ymenns: ONTHMAJILHOCTh COCTABIICHUS DkcnepTHOE HAOIIOCHNE U

YUTATh DJICKTPHUICCKHUC
CXEMBbI, ITIOCTPOCHHLIC HA

MPOTPaMMBI I OPTaHNU3aluN
B3aMIMOJCHCTBUS C TAMATHIO U C

OIIEHKA Pe3yIbTaTOB
JIEATEIbHOCTU CTYICHTOB MIPU

MHUKpPOCXEMax BHEILIHUMHU YCTPONCTBAMU; BBITNIOJIHEHUU U 3a1UTE
MUKPOKOHTPOJLIEPOB; TOYHOCTb U CKOPOCTb YTCHUSA nabopaTopHbIX paboT,
— [OporpaMMHpPOBATH SJICKTPUYECKUX CXEM, BBIIIOJIHCHNH

BCTpPaMBaeMble CHCTEMBI:
AVR- MUKPOKOHTPOJIIIEPHI
C TIOMOIIBIO
CTICIMATN3UPOBAHHBIX
S3BIKOB;

MPOBOJUTH IPOTrPaMMHO-
anmapaTHyI0 OTJIAKY
BCTPaNBaEMBIX CHCTEM
(MUKPOTIPOIIECCOPHBIX
CUCTEM).

MOCTPOCHHBIX HA MHKPOCXEMaX
MUKPOKOHTPOJLIIEPOB;

rIyOWHA BaICHUS METOIaMU U
CpeICTBaMH MPOrPaMMHUPOBAHUS
MHUKPOKOHTPOJIJIEPOB;

TOYHOCTbH BBITIOJTHECHHS
MpPOrpaMMHO-aNapaTHON
OTJAJKU BCTPAHBAEMBIX CUCTEM
(MUKPOTIPOIIECCOPHBIX CHCTEM).

WHIMBHUTy AJTbHBIX 3aJaHUN

JubbdepeHInpOBaHHBIN 3a4eT



https://urait.ru/bcode/456189
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