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1. TACHOPT PABOYEM NPOI'PAMMBI YUEEHOM JUCHUILINHBI

1.1 MecTo AMCUMIINHBI B CTPYKTYPe 0CHOBHOI 00pa30BaTe bHOI MPOrpaMMbl:
VYuebHast AucuUIuIMHAa MUKPOIPOLIECCOPHBIE CHCTEMBI ABJISIETCSL 00s13aTEIBHOM YaCThIO
o01enpodeccHoHaTFHOTO UKIa OCHOBHOM IpodeccHoHaIbHO 00pa3oBaTeIbHON NIPOTrPaMMEbI B
cootBerctBur ¢ ®I'OC CIIO no cnenmansHocTr PT'OC CITO 1o criermansHocTr 11.02.16.
MoHTax, TeEXHIYECKOEe 00CTy>)KUBAaHHE H PEMOHT AJIEKTPOHHBIX TPUOOPOB U YCTPOMCTB.
Ocoboe 3HayeHne aUCHUIUIMHA uMeeT mpu (opmupoBanun u paszsutuu K02, OK03, OKO07,
OKO09.
1.2 Henb u niiaHupyemMble pe3yJabTaThl OCBOCHHs JUCHUILUIHHBIL:

B pamkax mporpammbl yueOHOH AMCHUILTUHBI OOYYalOUIMMHUCS OCBAUBAIOTCS YMEHUS U

3HAHUSA
Kox YMmenus 3HaHuA
IK, OK, JIP
OK 1-OK 3 - YUTATh DICKTPUUCCKUE CXEMBI, - TUTIOBBIE Y3JIBI U YCTPOHCTBA
OK7,0K9 | mocrpoeHHbIe HAa MEKPOIIPOCXEMAX MHKPOTIPOIIECCOPHBIX CHCTEM;
IIK 1.1, TIK | MUKpPOKOHTPOILIEPOB; -KJTaCCH()MKAIUS YCTPONCTB aMSITH;
12, - IPOrpaMMHpPOBATh BCTPAHBAEMBbIE - APXUTEKTYPa MUKPOIPOLECCOPOB
HK2.1-IIK | cucrembi: AVR-MHKPOKOHTPOILIEPHI C MHKPOKOHTPOJLIEPOB;
2.3, TIOMOIIBEIO CTIEHATH3UPOBAHHEIX - CIIOCO6KI ANTOPUTMHU3AINHN U
K 3.1, I[IK | g3p1x0B; IPOrPaMMHPOBAHUS
32 - IPOBOJIUTH IPOrPAMMHO-ANNAPATHY IO MHUKPOKOHTPOJIIEPOB;
OTJIAJIKY BCTPAUBAEMBIX CUCTEM - HPUHIUIIE] B3aUMOJICHCTBUS
(MHKpPOIPOIIECCOPHBIX CHCTEM) arnmapaTHOro 7 [POrPAMMHOTO
obocrieueHus B pabote
MHUKPOKOHTPOJIIEPOB.




2. CTPYKTYPA U COJAEPKAHUE YYEFHOM TUCHUILINHBI

1.3 O0bem yueOHON TMCUMILIMHBI M BUABI Y4eOHOI padoTh

Bun yueOHo# paGoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM MPOrpaMMbl y4eOHOH AUCHUTIIMHBI 70
BT. 4.
TEOpeTUIECKOe 00yICHUE 26
MPAKTUYECKUE 3aHATHS 42
CamocTosTenbHas paboTa 2
IIpoMe:xyTOuHast aTTecTauMs B (hopMe IK3aMeHa 6




1.4 Temaruyeckuii NJIaH U coaepsKaHUe YUeOHOM TUCHHIIHHBI K MHKPONPOLECCOPHBbIE CHCTEMbD)

HaunmeHnosanue Coaeprxanue yae0HOIro MaTepHuaJia, NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeJIbHAas 00 em B | Kog OK/IIK
pasaeJia i TeMbl padora ody4yarommxcst yaca X
Pa3znen 1 Mukponpoueccopabie cucTeMbl. OCHOBHbIE MOHSTHSA 18
Tema 1.1 Coaepxanne yueOHOro MmaTepuasia 2 OK01-OKO03,
Muxponpoueccopn | 1 Ocnosusie Buasl MIIC u ux ocobennoctd. OGoOmennas crpykrypa MIIC. OcHoBHbIE OKO07, IIK3.1,
bie cucrembl (MIIC). XapaKTEepUCTUKU U TapaMmerphbl. KpaTkas xapakTepucTHKa BO3MOXXHOCTEH W MPUMEHEHUH I1K3.2
Buasl n MHKPOIPOIIECCOPHBIX CHCTEM
XapaKTePUCTHKHU
Tema 1.2 Conep:xanue y4eOHOro MaTepuajia 2 OKO09, TIK3.1,
Opranunsanus 1.0606menHas ctpykrypHas cxema MIIC. I1K3.2
(GYHKIHOHHPOBAHUS | AjropuTM paGoThl. MexaHu3Mbl npepbiBanuii. [IpsAMoii 10CTyI K maMsTH
MIIC
Conep:xanue y4eOHOro MaTepuasia 4 OKO09, TIK3.1,
Tema 1.3 1. Knaccuduxauus u xapakrepuctuku MIL [K3.2
M“KPO;IPEEE)CCOP“ (| Tonsrue 06 apXUTEKType MUKporporeccopa. OCHOBHBIE AJIEMEHTbI apXUTEKTYphL. [Tokonenus MIT.
Tema 1.4 Conep:xanue y4eOHOro MaTepuajia 2
Mukpoxontposiep b1 | 1, Knaccudpukanus. Apxutekrypa. O600611eHHas CTPYKTypHAs cXeMa MUKPOKOHTPOJIIEPOB CEPHU OKO09, IIK3.1,
( MK). O6mue AVR. OcHoBHBIE JIEMEHTHI CTPYKTYpHOI cxeMbl, Haznaduenue. XapakTepucTuka. I1IK3.2
cBe/IeHMsI
CamocrosiTeqbHast padoTa 2
Jlorndyeckue OCHOBBI TIOCTPOCHUSI MUKPOKOHTPOJUIEPOB; KIIACCU(PUKAIINS YCTPOUCTB MAMSTH CUCTEMY
KOMaH[
Conep:xanue yue0HOro MaTepuasia 4
Tema 1.5 1. O6ume cBenenus. Apxutektypa. Peructper oomero HazHauenus: (POH). Peructpsl BBoja- BeIBOJA. OKO1-
Mukpoxoutposuiep bl | [lamare. [laMaTh mporpaMm U mamsaTh JaHHBIX. CIETYNKHA KOMAH]] M CTEKOBAs TIaMSITh. OKO03,
cemeiicTBa cepun AVR OKO07,




2. [Mepudepus mukpokontposuiepa. [loncucrema BBoga-BeiBosia. Cucrema npepbiBanuii. TaiiMepsi- [IK2.2,ITK
CUETYHKH, CTOPOKEBO Taiimep. Jpyrue BocTpeboBaHHbIE IepudepuitHbie yeTporicTBa. OCHOBHBIE 3.1, TIK3.2
noHsTus. AHanoroseie kommapartopsl ( Analog Comparator ). Axanoro-uugpoBoit
npeobpazoBatens-ALIlL ( A/D CONVERTER ). UnTepdeiicel. YHUBepcanbHbIN
mocyIeIoBaTeNbHbIN acuHXpoHubIi npuemMonepenaTank (UART?USART). Uurepdeiicer UART.
IMocaemoBarensHEIi nepudepuiineiii natepdeiic ( SPI ).
[MocnenoBarenbHbIid ABYXpoBoaHbII nHTepdeiic ( TWI )/ dpyrue sueiiku.
B ToM unciie npakTHYeCKUX 3aHATUI 2
1. IIpakTryeckoe 3ansiTre 1 BrinonHeHNe CpaBHUTENFHOTO aHAIN3a MHKPOCXEM MHKPOKOHTPOJIICPOB
cepun AVR
Paznen 2 AaropurMu3anus 1 NporpaMMUpPOBaHIe MUKPOKOHTPOJLIEPOB 58
Conep:xanue y4eOHOro MaTepuasia 4 OKO01, OK02,
Tema 2.1 1. OCHOBHBIE 3Tallbl YBOIIOLUH A3BIKOB IIPOrPAMMHPOBAHHS OT MALIMHHBIX KOJOB U acceMoepa J10 4 OKO09 IIK2.1--
SI3bIKn A3BIKOB BHICOKOTO YPOBHS JTallbl pa3paboTKu mporpammbl. CocoObl arOpUTMHU3ALME U TIK2.3,
NporpaMMHpoOBaHus MPOrpPaMMHUPOBaHUs pa0OThI MUKPOKOHTPOJLIICPOB
Tema 2.2 Coaepxxanue yueOHOro MmaTepuasia 2 OKO01, OKO02,
Tpaucasiuus 1. TpancnsaTop. TpaHCHSIIMS IPOTPAMMBI U TIOTy4YeHHS (aiina MpOIIUBKY JJIs 2 OKO09 IIK2.1-
NporpamMMbI MHKPOKOHTPOJIIEPOB. KpaTkuii 0630p comepKuMoro (aiiaa ImpoIIrBKH. [1K2.3
CamocrosiTeqbHast padoTa 2
Paz6op ¢aiina onucanuii ¥ IMCTHHTA POTrpaMMbl. PazMelieHre nporpaMmel B TAMSITH
MHUKPOKOHTpPOJLIEPA.
Tema 2.3 Kpartkuii Copepxanne yue0HOro MmaTepuasa 2 OKO01, OK02,
0030p 1. IIporpammatopsl. [locnenoBarenbHbIe U apajuiesbHBIE IPOrpaMMaTopbl. BHyTprcxemHoe 2 OKO09 IIK2.1-
nporpaMmMaTopoB MPOrpaMMHUPOBaHUE. I1IK2.3
Tema 2.4 Conep:xanue y4eOHOr0 MaTepuaJia 6 OKO01, OKO02,
IIporpammupoBanue | | ITporpaMMupoBaHHUe B MAIIMHHBIX Kojax. [Toapo6HbIii pa3bop ¢aiinos npoekTa 1 pazdop OKO09
MMKPO KOHTPOJLIEPOB | conep>kuMoro (aiina npomnBKy. PenaktupoBanue Ko10B KoMaH U ¢aiinoB npommBky. [Ipuemsl 11IK2.1-TIK2.3

nporpaMMupOBaHus. OTalbl nporpaMmMupOBaHUs. ITocTanoBka 3aga4u. Ananuz HpHHHHHHaﬂBHOﬁ
CXCMBI.

2. [Tporpammel Ha s13bIKe AcceMOuiep. AJTOPUTM cO3/aHus IporpaMMbl. @opma 3anucu. [IMpeKTHBEI.
Omneparopsl. Onrcanne nporpamMmMsl ( TUCTHHT)




3. [Iporpamma Ha s3bike Cu. [Iporpammuas cpena Code Vision AVR/ Macrep nporpamm u ero
cBoiicTBa. HacTpoiika moproB. Pabora mporpammer Ha si3p1ke Cu. Ommcanue. KoMmmenTapum.

CamocTrosiTenbHasi padoTa

Pazpabotka anropurma nmporpaMmel. Onepaiuy Ha4aabHOU HaCTpOKH. Onepaiy, COCTAaBISMIOIINE 2
TEJO LHKJIA.

Tema 2.5 Coaepxanne yueOHOro MmaTepuajia 2 OK09, I1K3.2

Cpena pa3padoTku
AVR Studio 1. Teranbusiii po630op nmporpammbl AVR Studio. M3y4deHue pexxiMa oTaa K| IpOrpaMMbl.
Tema 2.6 Coneprxkanre yueOHOTO MaTepuaa 40
Ornanka 1. OcHOBHBIC BUJIBI OTJIAJKU U UX BO3MOYKHOCTH. DTaIIbl IPOIECCa OTIAJKH MIPOrPaMM. 2 OKOI, OK02, OK09
POrpamMMBbl B TOM 4HcIe MPAKTHYECKHX 3aHATHIA 38 TK2.1- T1K2.3
1. [Ipaktudeckoe 3ansaTre 2. PazpaboTka mporpaMmbl YCTPOMCTBA YIIPABICHUS OJHUM CBETO O THBIM 4
WHAUKATOPOM IIPH TOMOIIY OJHOW KHOIIKH.
2 Ilpaxtudaeckoe 3anarue 3. Co3naHue MporpaMMBbl Ha si3blke CH yCTPOHCTBA ¢ MUTAIOIIIM 4
CBETOJHOJIOM.
3. llpaktrueckoe 3ansTue 4. PazpaboTka aBTOMaTa «OETyIIre OTHIY. 4
4. [TpakTrueckoe 3anarue 5. Co3naHue mporpaMmbl «OETyIIKUe OTHI» C UCIIOJIb30BAHUEM TPEPhIBAHUN 4
10 TaliMepy.
5. [TpakTryeckoe 3anstre 6. Co3gaHue MporpaMMbl CHTHAJIBHOTO YCTPOMCTBA C 3BYKOBBIM BBIXOJIOM. 4
6. [IpakTnyeckoe 3ausiTue 7. PazpaboTka (IpOEKTUPOBAHUE) YCTPOUCTBA «MY3bIKaIbHAS IIKATYIIKA 6
7. llpakTrueckoe 3anstue 8. PazpaboTka K0I0BOTO 3aMKa. 6
8. IIpakTuueckoe 3anstue 9. PazpaboTka K0JOBOTO yCTPOMCTBA C My3bIKaJIbHBIM 3BOHKOM 6
9 Tlepcrextussl pazsutus MIIC 2
Bcero 70




3.  YCJOBUS PEAJIM3AIIAA ITPOT'PAMMBI YYEFHOM JJUCITATLINHBI

Jns peanu3aiyy nporpaMMbl yueOHON JUCIUIUIMHBI JOJDKHBI OBITh TIPETyCMOTPEHBI CIISIYIOIINE
CTICIMATbHBIC TOMEIIICHUS:
Jlaboparopus «{ndpoBoii 1 MUKPOITPOLIECCOPHOM TEXHUKH, OCHAILIEHHAs
-KOMITBIOTEPBI B KOMILIEKTE ( CHCTEMHBIN OJIOK, MOHUTOP, KJIABHATYPa, MAHUITYJISATOD
«MBIIIIbY) WK HOYTOYKHU ( MOHOOJIOKH ),
-JIOKaJIbHAs CeTh C BBIXOAOM B VIHTEpHET,
-KOMIUIEKT MPOCKIIMOHHOTO 000py/10BaHus ( HHTEPaKTHBHAS JIOCKA B KOMIUIEKTE C IPOSKTOPOM
WA MYJTbTUMEIUAHBIA TTPOEKTOP C SKPAHOM ),
-aIrmapaTHbIe WK IPOrpaMMHO-aIIapaTHbie KOHTPOIbHO-U3MEPUTENBHbIE TPUOOPHI (
MYJIBTHMETPBI, TEHEPaTOPhl, OCIIILIOrpadbl, peryJIupyeMble HCTOYHUKH MTUTAHMUS, YACTOTOMETPHI,
aHaJIM3aTOPhl CUTHAJIOB WJIM KOMOMHUPOBaHHBIE YCTPOMCTBA ),
-Ha0OpPBI HU(POBBIX IEKTPOHHBIX JIEMEHTOB C TUIAT(HOPMOM TSI MX N3yUESHUS WIIH
KOMOMHHUPOBAaHHBIE CTCH/IBI U YCTPOICTBA.
-[IPOrpaMMHOE 00ecIieueHHe AT pacdeTa U MPOSKTHPOBaHUS HUPPOBHIX JIEKTPOHHBIX CXEM H
KOHCTPYMPOBaHHS MEYaTHBIX 11T
3.2 MupopmanuoHHoe obecreyenne peasn3aiuy mporpaMmbl
3.2.1 OcHOBHBIE HCTOYHHKH:
CaxneB, A. M. MHUKpOIIPOIIeCCOPHBIE CUCTEMBI: IIU(PPOBBIC YCTPOHCTBA K MUKPOIIPOILIECCOPHI: YISOHHUK
IUTSE cpenHero npodeccuoHansHoro oopa3oBanms / A. M. CaxneB. — 3-e U3/1., mepepad. u A0, —
Mockga: M3narensctBo FOpaiit, 2025. — 148 ¢. — (Ilpodeccronansraoe oopasopanue). — ISBN 978-5-
534-18601-7. — Texkcr: anextponHbIH // OOpazoBarenpHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/566725

3.2.2 JlonoHuTEIbLHbIE HCTOYHHKH:
Makyxa, B. K. MukporporieccopHble CHCTEMBI U TIEPCOHATBHBIE KOMITBIOTEPHI: YIEOHUK IJIST CPETHETO
npodeccuonanpHOro 00pazoBanus / B. K. Makyxa, B. A. MukepuH. — 2-€ u3[1., UCIIp. ¥ 10T, —
Mockga: M3narensctBo FOpaiit, 2025. — 156 ¢. — (Ilpodeccronansruoe oopasopanue). — ISBN 978-5-
534-12091-2. — Texkcr: anekTponHbIi // OOpa3oBarenbHas miardgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/566726
Toncrobpos, A. [1. Apxurektypa D9BM: yueOHUK U1 cpeaHero npodeccHoHaIbHOro o0pazoBanus / A.
I1. TonctobpoB. — 3-e u3A., uctp. u non. — Mocksa: M3narensctBo HOpaiir, 2025. — 162 c. —
(ITlpodeccuonansuoe obpazosanne). — ISBN 978-5-534-16832-7. — Tekct: deKTpOHHBIN //
O6pasoBarenbHas mwiargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/566762
UYepssikos, I'. . DnekTpoHHas TEXHHUKA: YYSOHHUK JIJIsl CPEIHEr0 POoeCCHOHAILHOTO 00pa3oBanust / I,
I'. Yepasikos, C. I'. [Ipoxopos, O. B. Illungop. — 2-e u3xa., nepepad. u gorn. — Mocksa: M3naTenscTBo
IOpaiir, 2025. — 235 c. — (Ilpodeccronansioe obpazosanue). — ISBN 978-5-534-18227-9. — Texkcr:
anekTpoHHbIH // ObpasoBatensHas miatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/565473



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOMN JUCHUIIINHBI

Pe3yabTaTsl 00y4yeHust

@DopMBbI U METOIbI KOHTPOJISI
pe3yabTAaTOB 00y4eHHUs

Ymern:

- YATATh DIIEKTPUIECKHE CXEMBI, TOCTPOSHHBIE Ha
MHUKPOIIPOCXeMaX MUKPOKOHTPOJUICPOB;

- IPOrPaMMHPOBATh BCTpanBaeMble ciucTeMbl: AVR-
MHUKPOKOHTPOJLIEPHI C TOMOIILIO
CHEIMATN3UPOBAHHBIX
SI3BIKOB;

- IPOBOIUTH IPOTPAMMHO-AIIIAPATHYIO
OTJIaJIKy BCTPAUBAaEMBIX CHCTEM
(MHUKPOTIPOIIECCOPHBIX CHCTEM)

- TIPaKTHIECKHE PaOOTHI;
- Tekymuil koutpois TK;
- UTOrOBas aTTECTAIUs

3HaTh:

- THITOBBIE Y3JIbl U YCTPOUCTBA
MHKPOIIPOIIECCOPHBIX CUCTEM;
-KknaccuuKanus ycTpoicTB mamsTy;

- apXHUTEKTYpa MUKPOIPOLIECCOPOB
MHKPOKOHTPOJLIICPOB;

- CIOCOOBI aJTOPUTMHU3AIIH 1
POrPaMMUPOBAHUS MUKPOKOHTPOJLIEPOB;

- DpPUHOWIB  B3aUMOACWCTBHMS  aNIapaTHOrO U
MPOTPaMMHOTO obecrieyeHust B pabote
MHKPOKOHTPOJLIEPOB.

- IpaKTHYECKHE pabOoTHI;
- UTOTOBAs aTTECTAIN

1C
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