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1. MACIIOPT ITPOT'PAMMBI YYEBHOW JUCIUATLINHBI
MHUKPOITPOLHECCOPHBIE CUCTEMBbI

1.1. ObsacTh NPUMEHEHHUs TPOTPAMMBI
[Iporpamma y4eOHOH AUCIMIUIMHBI SBISETCS YaCThIO OCHOBHOI MpogeccHoHabHOIM 00pa3o-

BaresibHOM mporpammbl B cooTBeTcTBUU ¢ PI'OC no cnenuansHoctu 11.02.16 «MoHTax, TexHUYe-
CKO€ 00CITy>)KMBaHHE U PEMOHT JIEKTPOHHBIX TPUOOPOB U YCTPOICTBY.

1.2. MecTo y4yeOHO# NMCHUIUIMHBI B CTPYKTYpPe OCHOBHOI nmpodeccuoHaJIbHOH 00pa3oBaTeIbHOM
NMPOrpamMMbl

[IporpamMma y4eOHOM TUCHUIUIMHBI «MHKpPOIPOIIECCOPHBIE CUCTEMBI» BXOAUT B ob1enpodec-
CHOHAJIBHBIN LIUKJL.

1.3. Leau u 3a1a4u Y4eOHOH AUCUHUILUIMHBI — TPEOOBAaHUS K pe3ysbTaTaM OCBOCHHs y4eOHOH nuc-
LUIUTUHBL
B pesynbrare ocBoeHUS yueOHOM TUCIUILTMHBI 00YYalOIIMICS T0DKEH YMeTh:
- YUTATh JIEKTPUUECKUE CXEMBI, IOCTPOCHHBIE HA MUKPOCXEMAaX MUKPOKOHTPOJLJIEPOB;
- NporpaMMHpOBaTh BCTpauBaeMble cucTeMbl: AVR-  MHKPOKOHTPOJUIEPHl C  IOMOIIbIO
CHEIMAIN3UPOBAHHBIX SI3bIKOB;
- IPOBOJIUTH IIPOrPAMMHO-AMNIIAPATHYIO OTJIA/AKY BCTPAaUBAEMbIX CUCTEM
(MHKpPOIIPOLIECCOPHBIX CHCTEM)

3HATh:
- TUTIOBBIE Y3JIbl U YCTPOHCTBA MUKPOIIPOLIECCOPHBIX CUCTEM,
- KITaccu()MKaLus YCTPOMCTB aMSITH;
- QPXUTEKTYypPa MUKPOIPOLIECCOPOB U MUKPOKOHTPOJIJIEPOB;
- CIIOCOOBI ANTOPUTMU3ALIUY U IPOTPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB;
-  IPUHUMUIBI  B3aMMOJAEHCTBHMS  ammapaTHOIO W NpPOrpaMMHOro obecrieyeHuss B pabote
MUKPOKOHTPOJUIEPOB

B pesynbrate ocBoeHMS y4eOHOM JOUCHMIUIMHBI  OOy4YaroLUiics JOJKEH OCBOUTH
cooTBeTcTBYIOIIME obume/mpopeccuonanpupie komnereHuuu (OK/IIK), nuuHOCTHBIE pe3ynbTaThl
BOCIIUTAHMS:
OK 01. Bribupare croco0bl pemieHust 3aaad npodeccuoOHaNbHON AESTEIbHOCTH NMPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTAM;
OK 02. Mcnonb3oBaTh COBPEMEHHbBIE CPE/ICTBA MOMCKA, aHAIM3a U MHTEpHpeTauuu HHdopMmauuu, u
UH(POPMALMOHHBIE TEXHOJIOTUH JIJIs1 BBIIOJIHEHUS 3a/1a4 PO(PeCCHOHATBHON 1EATEIbHOCTH;
OK 03. [InanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MpPO(decCHOHANbHOE U JIMYHOCTHOE pa3BUTHE,
OpEANPUHUMATENBCKYI0 JESTEIbHOCTh B MpO(eCcCHOHANBbHOM cdepe, HCHOoIb30BaTh 3HAHUSA 10
(MHAHCOBOM TPAMOTHOCTH B PA3JIUYHbIX KU3HEHHBIX CUTyalMsIX;
OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKpPY’KaIOIIEH Cpelibl, pecypcocOepekeHUI0, PUMEHITh 3HaHUS
00 W3MEHEHUH KJIMMaTa, NPUHIUIBI OEpPEeXIUBOTO MPOU3BOACTBA, APGEKTUBHO JIEHCTBOBATH B
Ype3BbIYATHBIX CUTYaLIUAX;
OK 09. Ilonp3oBarbest npodeccuoHanbHON JOKYMEHTAlMed Ha rOCyJapCTBEHHOM M MHOCTPaHHOM
A3BIKAX.
[1IK 1.1. OcymiecTBiaTh cOOPKY, MOHTaX U JAEMOHTaX 3JEKTPOHHBIX MPUOOPOB U YCTPOMCTB B COOT-
BETCTBUHU C TPEOOBAHUAMU TEXHUUECKOW JOKYMEHTAIUH.
[1K 1.2. BINonHAT, HACTPOUKY U PETYIHPOBKY AJIEKTPOHHBIX MPUOOPOB M YCTPOUCTB CPEAHEH CIIOXK-
HOCTH C yueToM TpeboBaHmii Texuuueckux ycnosuii (TY).
[1K 2.1. TIpon3BoaUTh AMATHOCTUKY pabOTOCIIOCOOHOCTH AJEKTPOHHBIX MPUOOPOB M YCTPOMCTB Cpe/l-
HEH CII0KHOCTH.
[1K 2.2. OcymuiecTBasTh AUATHOCTUKY aHAJIOTOBBIX, UMITYJIbCHBIX, IIU(PPOBBIX U CO BCTPOCHHBIMU MUK-
POIIPOLIECCOPHBIMU CUCTEMAMH YCTPONCTB CPEIHEN CIIOKHOCTH JUIsl BBISBJICHUS! M YCTPAHEHUsl HEUC-
npaBHOCTEH U 1e(hEeKTOB.



[1IK 2.3. BBINOTHATH TEXHUYECKOE OOCITY)KHBAHHE JIEKTPOHHBIX MPUOOPOB U YCTPOWCTB B COOTBET-
CTBHH C PETJIAMEHTOM U IIPABUIIAMM SKCIUTYaTallUH.

[1IK 3.1. Pa3zpabarbiBaTh CTPYKTYpHBIC, (YHKIIMOHATHHBIC U MPUHIIUIUAIBHBIE CXEMBI MPOCTEHIIINX
3JIEKTPOHHBIX MPUOOPOB U YCTPOMUCTB.

1K 3.2. Pa3pabaTpiBaTh NPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALIMIO MEYATHBIX Y3JI0B 3JEKTPOHHBIX
npruOOpPOB U YCTPOHCTB M MUKPOCOOPOK CPEAHEN CI0MKHOCTH.

JIP15 HacroilunBblil B JOBEJEHUN HOBBIX MHKEHEPHBIX PEIICHUN 10 UX PEeau3alli, B IOUCKE UCTH-
HBI, B Pa3pelICHUH CIOKHBIX TPOOIIEM.

JIP24 Crpemsiuiics K MOBBIIICHUIO YPOBHSI CaMO0OOpa30BaHusl, CBOUX JIEIOBBIX KauecTB, Mpodheccuo-
HaJIbHBIX HABBIKOB, YMEHHUI U 3HAHUM.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOH TUCHUNIMHBI:
yueOHOI Harpy3ku oOydatomierocst 84 yaca, B TOM 4ucCIe:

- BO B3aUMOJICHICTBHH C IIpenojiaBaresieM 78 4acos,

- CaMOCTOSATEIHHOU PabOTHI OOyJaromerocs 6 4acos.

2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI TMCUMIVIMHBI M BUABI Y4eOHO#l padoThI

Bun yueOHoii paboThl O0bem yacoB
Y4yeOHas Harpy3ka odyuarouierocs (Bcero) 84
CamocrosiTesibHasi padoTa 6
BO B3aMMO/IeliCTBHH C NpenojaasareieM 78
B TOM YHCJIE:
TEOPETUUYECKOE O0YUCHHE 24
IIPAKTUYECKNE 3aHATH 42
1a0opaTopHbIE 3aHATHS
B TOM YHCJI€ IPAKTHYECKasi MMOrOTOBKA 42
KypCOBOM MpoeKT (paboTa)
Koncynbranuu 6
[TpomexxyTouHast artectanus B hopme IK3amena 6




2.2. TemaTnueckuii iIaH u coaep:kanue ydeOHou qucuuminasl OI1.09 MukponpouneccopHbie cHCTEMbI

HaumenoBanue Copaepxxanue yueOHOro MmaTepuaJia, 1a00paTopHbie M NPaKTHYeCKHe 3aHATHSA, Oo0bem Vposenb
pa3iejioB U TeM CaMOCTOSITe/IbHAsI pad0Ta 00yYalOIMXCS. 4acoB 0CBOCHUA
1 2 3 4
Pa3jnen 1. Mukponpoueccopubie cucTeMbl. OCHOBHbIE IOHATHS
Tema 1.1. Muxpo- Coaep:xxaHue y4eOHOIro MaTepuaJia 2
IIPOLIECCOPHBIE CHU- 1.0cHoBHble Buabl MIIC 1 nx 0coOeHHOCTH.
cremsl (MIIC). Buner | O606mennas crpykrypa MIIC. OcHoBHBbIe xapakTepuctiki U nmapametrpbl MIIC. Kpatkas xapakrepu- 2 2
U XapaKTEPUCTUKU CTHKA BO3MOKHOCTEH ¥ NPUMEHEHUH MUKPONPOLIECCOPHBIX CUCTEM
Tema 1.2. Opranuza- | Cogep:kaHue yueOHOro MaTepuajia 2
uust pyHKkuuonuposa- | 1. O6o6mieHHas ctpykTypHast cxema MIIC. ) )
Hus MIIC Anroputm paboTel. Mexanu3mbl npepbiBaHuid. [IpsMON TOCTYN K MaMsITH
Tema 1.3. Muxpo- Coaep:xanue yueOHOIro MaTepHuaJia 2
npoueccopsl (MIT) 1. Knaccudukanus u xapakrepuctuku MII. > >
[ToHsiTHE 00 apXUTEKTYype MUKponpoueccopa. OCHOBHBIE 3JIeMEHThI apXUTEeKTypbl. [Tokonenust MI1.
Tema 1.4. Muxpo- Coaep:xxaHue y4eOHOIro MaTepuaJia 2
koHTpoJuieps! (MK). 1. Knaccuduxamnus. Apxurekrypa. O60011eHHas CTPYKTypHasi cCXeMa MUKpOKOHTposiiepa cepun AVR.
OOuue ceneHus OcHOBHBIE 2JIEMEHTBI CTPYKTYpHOH cxeMmbl. HazHauenue. Xapakrepuctuka. JIornueckue OCHOBBI IIOCTPO- 2 2
€HUSI MUKPOKOHTPOJIEPOB; KJIaCCU(UKAIMIO YCTPONCTB HaMsITH CUCTEMY KOMaH/]
Tema 1.5. Muxkpo- Copepxxanue yyeOHOro MmarepuaJia 2
KOHTpOJUIEPHI ceMel- | 1.00mme cBepenus. Apxutektypa. Peructpsr oomero naznauenusi (POH). Peructpsl BBoa — BBIBOAA. ) )
ctBa cepun AVR [TamsTe. [TamsTh IporpaMm 1 namsATh AaHHBIX. CYETUNKYM KOMaH/ M CTEKOBas NaMsTh
2. llepudepus muxpoxontposuiepa. [logcucrema BBoa — BeiBoa. Cuctema npepbiBaHuid. TaliMepsi-
CUETYMKH, CTOPOXKEBOI Taiimep. [Ipyrue BcTpoeHHbIe nepudepuiinbie ycrpoiicTBa. OCHOBHbBIE TOHATHS.
Amnanorosble komnapaTopsl (Analog Comparator). Ananoro-undpoBoii npeodpaszosareins - AL (A/D
CONVERTER). NnTepdeiicsl. YHUBEpCanbHbIHM MOCIe10BaTEIbHBIN ACHHXPOHHBINA IPpHUEMOIIepeaTyiK
(UART / USART) Untepdeticet UART. [locnenosarensubrit nepudepuitasiii uarepdeiic (SPL.). ITocne-
JIOBaTeJIbHBINA ABYXMpoBoAHbIH unTepdeiic (TWI). JIpyrue siuelku.
IIpakTHYeckHe 3aHATHA (IPAKTHYECKASA NMOAT0OTOBKA) 4
1. BoinosiHEHNE CPaBHUTEIBHOTO aHAJIM3a MUKPOCXEM MUKPOKOHTposiepoB cepun AVR 4 3




Pasznen 2. AJIFOpI/ITMI/I3aIII/Iﬂ U NIPOrpaMMHUupOBaHUEC MUKPOKOHTPOJLJIEPOB

Tema 2.1. S3pIku
MIPOrpaMMHUPOBAHUS

Conep:kaHue y4eOHOIr0 MaTepuaa

1. OcHOBHBIE 3TaIlbI 9BOJIIOLUH SA3BIKOB IPOIrpaMMUPOBAHUA OT MAIlIMHHBIX KOAOB U acceMGHepa J0 SA3bI-
KOB BBICOKOI'O YPOBH:A

2.9ransbl pa3paboTku nporpammbl. Cioco0b! aITOPUTMHU3AIUH U IPOTPAMMHUPOBAHUS pabOThl  MHUKPO-
KOHTPOJUIEPOB.

Tema 2.2. Tpaucis-
LUS IPOTPAMMBI

Conep:kaHue y4eOHOIr0 MaTepuaa

1. TpaucnsTop. TpaHcusanus mporpaMMsbl U orydeHue (aiiina mpomuBKY 11l MUKPOKOHTPOJLIEpA.
Kpatkuit 0630p copepxumoro ¢aiina npomuBku. Pa3dop daiina onucanuii u aucTuHra mporpammsl. Paz-
MEIIEeHHE IPOrpaMMBbl B MAMITH MUKPOKOHTpOJLIEpa

Tema 2.3. Kpatkuit
0030p mporpamMmaro-
poB

Coaep:xanue yueOHOIro MaTepHuaJia

1. [Tporpammaropsl. [locienoBarenbHbie U MapauielbHbIE TPOrpaMMaTopbl. BHyTprcxeMHoe mporpam-
MHUPOBaHUE

Tema 2.4. [Iporpam-
MHUpPOBaHHE MUKPO-
KOHTPOJUIEPOB

Coaep:xxaHue yueOHOIro MaTepuaJia

1. I[TporpamMmmMupoBanue B MalIMHHBIX kKojax. [TonpoOHbIii pazdop ¢aiinoB mpoekTa u pa3zdop CoaepKUMO-
ro (Qaitna npommBku. PenakTrupoBanne KoJ10B KOMaH/I B (haiiyie mpouuBKU

N (A NN

2. Ilpuemsl nporpaMMupOBaHus. JTansl IporpaMMupoBanus. [loctaHoBka 3anaun. AHaIU3 IPUHLUIIU-
anbHOU cxeMbl. Pa3paboTtka anropurma nmporpaMmmsel. Onepanuy HagyaibHON HacTporku. Onepanuu, co-
CTaBJISIFOIIME TENO IUKJIA.

3. Ilporpamma Ha si3pike Accembiep. ANroputM co3ganus nporpammsl. @opma 3anucu. JJupeKTuBEI.
Oneparopbl. Onycanue NporpaMmbl(JIMCTUHT)

4. ITporpamma Ha sa3bike Cu. [Iporpammuas cpena Code Vision AVR. Mactep Ilporpamm u ero cpoiicTsa.

Hacrpoiika noptoB. PaboTa nporpamma Ha si3eike Cu. Onmcanune. Kommentapumu.

Tema 2.5. Cpena pas-
pabotku AVR Studio

Coaep:xxanue yueOHOro MaTepuaJia

1. letanphbiii 0630p nporpammbl AVR Studio. M3ydenue pexuma oTiIaiki MporpaMmMbl

Tema 2.6. Otnanka
porpamm

Coaep:xxanue yueOHOIro MaTepuaJia

1.OcHOBHBIE BH/IBI OTIAJKHA U UX BO3MOKHOCTH. DTallbl IPOLECcCca OTIIAJIKH POrPaMM

NN (N

IIpakTHYeckne 3aHATHA (IPAKTHYECKASA NMOAT0OTOBKA)

1.Pa3paboTka nmporpamMmbl yCTPOKHCTBA yIPABICHHS OJHIUM CBETOAHOIHBIM UHAUKATOPOM IIPH MTOMOIIU
OJTHOM KHOIIKU

2.C03,Z[aHI/IC IMporpaMmsbI Ha A3BIKC Cu YCTpOﬁCTBa C MUTI'altOIIUM CBCTOAMOJ0M

3.Pa3paboTka aBToMaTa «Oerymue orHmu

4.Coznianuie mporpaMMbl «OeryIre OTHI» C UCIOJIb30BaHUEM MPEPhIBAHUMN 10 TaliMepy.

AN D

W W W [98)




5.Co3ianue nporpamMmbl CUTHAJIBHOTO YCTPOMCTBA C 3BYKOBBIM BBIX0JIOM 4 3
6.Pa3paboTka (MpoeKTHPOBaHUE) YCTPOMCTBA «MY3bIKAIbHAS IIKATYJIKA 4 3
7. Pa3zpaboTka KOJOBOTO 3aMKa 4 3
8. Pa3paboTka ycTpoicTBa KOJIOBOTO YCTPOHCTBA C MY3bIKAJIbHBIM 3BOHKOM 4 3
CamocrosiTesibHasi padora:
BerlnosiHeHne MHAMBUTyalbHBIX 3aJaHUM 110 CO3/IaHUIO IPOIPaMM MUKPOKOHTPOJUIEPA B COOTBETCTBUU C 6
3aJJaHuEM Ha pa3pabOTKy IEKTPOHHOTO YCTPOcTBa

Kouncyabranuu 6

JK3aMeH 6

Bcero: 84

Jl1sl XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOr0 MaTepualla UCIOJIb3YIOTCs cielyrolue 0003HaueHus:

1. — 03HaKOMHUTENbHBIN (Y3HaBaHUE PAHEE U3YUEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 10 00pasily, MHCTPYKIMU WU MO/ PYKOBOJICTBOM)

3. — IpPOAYKTUBHBIH (IUTAHUPOBAHKIE U CAMOCTOSITEIHLHOE BHIIOJTHEHUE ICATEILHOCTH, PelIeHHE TPOOIEMHBIX 3a/1a49)




3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMBI YYEBHOM JUCITATLIMHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecnedeHHI0

Peanu3amust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuuus nadboparopun «I{udpoBoit U Mukpo-
MPOIECCOPHON TEXHUKI:

O06opyaoBaHue J1a0OPATOPHH:

. KOMITHIOTEPBI B KOMIUIEKTE (CHCTEMHBINH 0JI0K, MOHHTOP, KJIIaBUATypa, MAHUITYJISTOP «MBIIIIbY),
° JIOKAJIbHas CE€Th C BBIXOJA0OM B I/IHTepHeT,

hd KOMIIJIICKT HpOGKHI/IOHHOFO 060py,I[OBaHI/I$I (I/IHTepaKTI/IBHaﬂ IIAHCJIIb B KOMIIJICKTC C HpOCKTO-
pom),

TexHnueckue cpeacTBa 00yUYeHUs:
1. IlepcoHanbHble KOMIBIOTEPHI C JUIEH3MOHHBIM IIPOrPAMMHBIM 00€CIICUEHUEM.
2. MynbTUMeaUMHBIN TPOEKTOP, SKPaH.

3.2. UudopmanuonHoe odecriedyeHne 00yueHusl.
IlepeyeHb peKOMeHIyeMBbIX y4eOHBIX H31aHUii, UHTepHEeT-pecypcoB, TONMOJHUTEIbHOIN JUTEpa-
TYpBbl.

OCHOBHBIE UCTOYHHKH:
1. CaxxaeB A. M., MukporporieccopHbie cuctembl: [[uppoBbie ycTporicTBa U MEKPOIIPOIIECCOPHI 2-€
U3, rep. u joi. YaeoHoe nocooue st CI10, M3marensctBo KOpaiit, 2023. 139 c.

2. Yamuna E.A. OOcinyXrBaHue anmnapaTHOro o0ecrnevyeHus NepCoHaIbHbIX KOMIIBIOTEPOB, CEPBEPOB,
nepu@epuitHpIX YCTPOICTB, 000pYyAOBaHNS U KOMIIBIOTEPHOU OpPrTeXHUKU. [IpakTukym: yueOHUK Ass
CTYI. YUpexaeHui cpell. mpod. odpazoBanus. - M.: Uznatenbekuii neHTp «Akagemusi», 2020.

JIOnOJTHUTEIbHBIE HCTOYHHUKH:
1. Makyxa B. K. MuxkporipoliieccopHble CUCTEMBI U MIEPCOHATBHBIE KOMIBIOTEPHI: YUEOHUK /ISl Cpeli-
Hero npodeccuonanbHoro oobpaszosanus / B. K. Makyxa, B. A. Mukepun. — 2-e u3J., ucnp. u A00. —
MockBa: W3patensctBo HOpaiit, 2025.— 156 c.— (IIpodeccuonanproe oOpa3zoBaHue). —
ISBN 978-5-534-12091-2. — TekcT: anexktponHslii // Obpa3oBarenbHas miatdopma KOpaiit [caliT]. —
URL: https://urait.ru/bcode/566726

NuTepHeT-pecypcesr:

l.Jlekuuu  1mO  MHKporpoueccopaMm  [DnekTpoHHbIE — pecypc]-  Pexum  gocryna:
http://studopedia.net/10_90892 sovremennie-mikroprotsessori.html.

2. MUKpOIIPOLIECCOPHBIE CUCTEMBI YIPABJICHUSI MUKpOIIpoIieccopaM [DIEeKTPOHHBIA pecypc]-
Pexxum moctyma: http://bigor.bmstu.ru/?cnt/?doc=MPSU/MPSU_T.the. 3. 3.

3. Y4eOHMK: MHKpPONPOLIECCOPHbIE CHCTEMBI [DNEKTpOHHBIA pecypc]- Pexxum pocryna:
https://docviewer.yandex.ru/?url=http%3 A%2F%2Fwww.tverhtk.ru%2Flibrary%2Fpredmets%2Fpc_s
ystems%2FMikroprocessornye_sistemy_2009.pdf&name=Mikroprocessornye_sistemy_2009.pdf&lan
g=ru&c=56697balaSe4&page=147



https://urait.ru/bcode/566726
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 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHTpoJib M o1leHKa pPe3yJbTaTOB OCBOCHUS JUCHUILUIMHBI OCYIIECTBIIACTCS MPENoJaBaTesieM
B MpOIlecce MPOBEACHHS MPAKTUICCKUX M J1a00paTOPHBIX 3aHSATHI, TECTHPOBAHMS, @ TAK)KE BBITOIIHCHUS
00yJaronMMHUCs WHIMBUIYAIbHBIX 33aJIaHUN, TPOCKTOB, HCCIICIOBAHUH.

Pe3yabTarbl 00yueHust
(ocBOeHHBbIE YMeHMS, YCBOEH-
Hble 3HAHMSI)

Kpurepun oueHku

®opMbI U METOIbI KOH-
TPOJISl U OLlEHKH
pe3yJbTATOB 00yUEeHHUs

YMmenus:

- YNATATh 3IEKTPUUYECKUE CXEMBI,
IIOCTPOEHHBIE HAa MHUKPOCXEMax
MHUKPOKOHTPOJLIIEPOB;

- MIPOrpaMMHUPOBATh
BCTpanBaeMmbie cucTeMbl: AVR-
MHUKPOKOHTPOJLIIEPHI c
MIOMOILBIO
CHEHAIM3UPOBAHHbIX SI3bIKOB;

- NOpPOBOAUTH  HIPOrPAMMHO-
anmnapaTHyo OTJIAJKY
BCTPAUBAEMBIX CUCTEM
(MHKpPOIIPOLIECCOPHBIX CUCTEM)

- ONTHUMAJILHOCTh COCTaBJICHUS MPO-
rpaMMbl JJiIi OpraHu3allud B3auMO-
JIEUCTBUSL C MAMSTBHIO U C BHEIITHUMU
YCTPOMCTBAMU;

- TOYHOCTh U CKOPOCTh YTEHUS DJICK-
TPUYECKUX CXEM, MOCTPOCHHBIX Ha
MHUKPOCXEMaX MUKPOKOHTPOJIIEPOB;

- IyOWHAa BIAJACHUS METOJaMU U
CpeacTBaMu MIPOTrpaMMHUPOBAHUS
MHUKPOKOHTPOJIIIEPOB;

- TOYHOCTH BBITIOJIHEHUS TMPOTPAMM-
HO-aIlllapaTHON OTJIAJKU  BCTpauBa-
€MBIX CHCTEM (MHUKPOIPOILIECCOPHBIX
CHUCTEM)

HaGmonenne u oleHka pe-
3yJIbTATOB JeSITeIIbHOCTH
CTYZICHTOB IPH BBIMOJIHCHUH
1a00paTOPHBIX 3aJlaHHH, BbI-
MOJHCHUN HWHIUBUIYabHBIX
3ajaHUuN

JuddepennmpoBaHHbIT
9eT

3a-

3nanusa:

- THUIIOBBIC Y3JIbI U YCTpPOWCTBA
MUKPOTIPOIIECCOPHBIX CUCTEM,

- wiaccuuKamnus yCTPOHCTB
IMaMsATH;

- apXUTEKTypa MHUKPOIPOIIECCO-
POB I MUKPOKOHTPOJIJICPOB;

- CIOCOOBI aNTOPUTMU3AIMNH U

[IPpOrpaMMUPOBAHUS MHKpO-
KOHTPOJUIEPOB;

- TPUHLUNBI B3aUMOJACHCTBUS
anmapaTHoro ¥ MPOrPaMMHOTO
o0ecrnieueHus B pabore
MHUKPOKOHTPOJUIEPOB

- [MPAaBUJIBHOCTb M YCTKOCTH OTBCTOB
Ha ITOCTaBJICHHBIE BOIIPOCHI;

- FJIy6I/IHa IIOHUMAaHUsA THUIIOBBIX
y3JI0B M YCTPOMCTB MHKPOIPOLEC-
COPHBIX CUCTEM;

-IpaBWJIBHOCTh TPEACTaBICHUs 00
ApXHUTEKTypaX MHUKPOIIPOILECCOPOB U
MHUKPOKOHTPOJIEPOB;

- r1yOuMHA MOHMMAHHUS CIIOCOOOB all-
TOPUTMU3ALUHI U NTPOrPaMMHUPOBAHUS
MHUKPOKOHTPOJIJIEPOB Y IPUHINIIOB

B3aMMO/ICHCTBHS MIPOrPaMMHOTO
obecrieueHuss B paboTe  MHKpO-
KOHTPOJIJIEPOB;

TecToBBIM KOHTPOJIBL IO Te-
MaTHKE AUCLUIIINHBI

Onenka pe3ysbTaToB BHEa-
YAUTOPHOM CaMOCTOSITENBHOMN
paboTHI

HaGmonenne u oreHka pe-
3yJbTaTOB JeSITeIbHOCTU
CTYACHTOB IPH BBINOJIHEHUH
1a00paTOPHBIX 3aJaHUN
HuddepeHunpoBaHHbll  3a-
qer

@opMBI 1 METOJBI KOHTPOJII M OLIEHKH PE3YyJbTaTOB O0YUYEHHS JOJIKHBI IMO3BOJISTH IPOBEPITH Y
o0yyaromuxcs He TOJIBKO c(pOPMUPOBAHHOCTH NMPO(HECCHOHATBHBIX KOMIETEHIIUI, HO U pa3BUTHE OOLIMX
KOMIETEHIINH 1 00eCIeunBalOIIUX UX YMEHUH, a TAK)Ke JTJMYHOCTHBIX PE3YJIbTaTOB BOCITUTAHUS.

Pe3yabrarbl 00y4yeHus

DopMBbI U METOABI

(ocBOeHHBIE OcHoOBHBIE OKA3aTEIH
KOHTPOJISI U OLlEHKHU
npogeccnoHa bHbIE OlIeHKH pe3yJbTara
pe3yJIbTaToB 00y4eHus
KOMIIeTEHLIMH)
IIK 1.1. OcymiectBiars cOopKy, | JleMoHCcTpanusi 3HaHM O xapaktepu- | OleHka, HabIIozIeHue,
MOHTaXK u JEMOHTaX | CTHKaX M cocTaBe OJOKOB U y3JIOB, BXO- | aHAJIU3 NeNCTBUM
ANIEKTPOHHBIX  MPUOOPOB M | ASIIMX B OJEKTPOHHBIE NpHOOpPHI U | oOydarolierocs Ha
YCTPOMCTB B COOTBETCTBUU C | yCTPOWCTBA. IIPAKTHYECKUX  3aHATHSX,
TpeOOBaHUSIMU  TEXHHUYECKOH TECTUPOBAHUHU, BO BpeMs




JIOKYMEHTAIUH. y4eOHOM MPAKTUKU

[IK 1.2. BemonHsaTe HAacTpoilky | JleMoHCTpanusi HaBbIKa Mojiab30BaThes | OleHKa, HaO0IIoIeHNE,

U PCryJIMpOBKY 3JICKTPOHHBIX 3JIEKTPOHHBIMU HpI/I60paMI/I u yCTpof/'I- aHaJInu3 HeﬁCTBHﬁ

pudopoB u YCTPOHCTB | crpavu oOyyaronierocs Ha

CpelIHEeW CJIOKHOCTH C y4eTOM MPaKTUYECKUX  3aHSITHSX,

TpeOoBaHUM TEXHUYECKUX KOHTPOJIBHBIX paboTax, BO

ycaouid (TY). BpeMs yueOHOI MPaKTUKH

[IK 2.1. [IpousBoauts | JlemoncTpanus 3HaHuid o mapamerpax | OueHka, HaOIroIeHNE,

AUArHOCTHKY paboThl  KOHTPOJIbHO-U3MEPUTEIbHBIX | AHAIN3 JCHCTBHI

paboTOCIIOCOOHOCTH NPUGOPOB ¥ XapaKTEPHCTHK 3JEKTPOH- oOydaromerocss BO BpeMms

AJEKTPOHHBIX  OpUOOPOB U . y4eOHOM MPAKTUKU

9 .. | HBIX IpUOOPOB U YCTPOMCTB.

YCTpPOICTB cpenHei

CJIOKHOCTH.

I1IK 2.2. OcymiecTBisATh | - coOmomaTh npaBwia Oe3onacHoi | KauecTtBenHas OILICHKA

JTUArHOCTUKY AQHAJIOTOBBIX, | AKCIUTyaTallMl YCTAHOBOK, MPUOOPOB U | pe3ysIbTaToOB

UMITYJIbCHBIX, IU(POBBIX U CO | YCTPOUCTB

BCTPOCHHBIMHU

MUKPOTPOIIECCOPHBIMU

CUCTEMaMHU YCTPOMCTB CpeIHEN

CIIO)KHOCTH ISl BBISBICHUS H

yCTpaHEHUs HEUCTPABHOCTEU

ne(heKTOB.

[IK 2.3. BrimonusaTs | - cobmromath mpaBwia  Oe3omacHo# | KauecTBenHas OLICHKA

TEXHUYECKOe  OOCIy>KHMBaHUE | HKCIUTyaTallud YCTaHOBOK, MPHOOPOB M | pe3ylbTaToB

AJIEKTPOHHBIX  MPUOOPOB U | YCTPOMCTB

YCTPOMCTB B COOTBETCTBUU C

periiaMeHToM ¢ TpaBUIAMHU

JKCILTyaTaluu.

IIK 3.1. PazpabatsiBath N OreHka, HaOIIOEHHE,
JleMoHCTpalusi 3HaHUM O XapakTepH- . 2

CTPYKTYpHBIE, aHaIu3 NeNHCTBUN
CTHKax U cOCTaBe OJIOKOB M Y3JIOB,

(GyHKIMOHATIbHBIE u oOyuaronierocst Ha
BXOJISIIIIMX B DJIEKTPOHHBIE TPUOOPHI U

MIPUHLUITAATIbHBIE CXEMBI yeTpoicTea MPaKTUYECKUX  3aHSITHSIX,

MPOCTEUIIINX AIIEKTPOHHBIX ' TECTHPOBAaHUMU, BO BpeMs

pruOOPOB U YCTPOUCTB. y4ueOHOM MPaKTHUKU

[IK 3.2. Pa3pabaTsiBaTh . KagecTBeHHas OIICHKA
JleMoHCTpalus 3HaHUM O XapakTepH-

MIPOEKTHO-KOHCTPYKTOPCKYIO pe3yJIbTaToOB
CTHKaXx W cOoCTaBe OJOKOB M Y3JIOB,

JIOKYMEHTAIUIO MeYaTHBIX

Y3JI0B 3JIEKTPOHHBIX HPUOOPOB
U YCTPOHCTB W MHMKPOCOOPOK
CpeiHel CIIOKHOCTH.

BXOJILINX B 3JIEKTPOHHBIE TPUOOPHI U
YCTPOMCTBA.

Pe3yabrarbl 00y4yeHus
(ocBoeHHbBIE 001IHE

OcHOBHBIE TOKA3ATEJIHN
OIIEHKH pe3yJbTara

DopMBbI 1 METOABI
KOHTpOJISI " OLICHKH

KOMIIeTEHIIUM)

OK 01. Bsibupars cmocoObl | - JeMOHCTpalys MOHUMaHus cyliHocTH | HakonurensHOE

peueHust 3aJad | 1 COIMAJIbHOM 3HAYMMOCTH CBOCH | OIlCHUBAaHUE,

npodeccruoHanbHON Oynymuiei npodeccuu; AQHKETUPOBAHUE,

NEATEIIbHOCTA TPUMEHHUTENIBHO | - JIEMOHCTPALUS YCTOMYMBOIO | MHTEPIIPETALUS

K Pa3JIMYHBIM KOHTEKCTaM; uHTEpeca K Oymyel mpodeccun pe3yabTaTOB  HAOMIOACHUN
3a 00yYaromMMHCS
(yuacTue B KOHKypcax,
OJIUMITHAJIAX,

KOH(EPEHIUIX U T.1.)




OK 02. Hcnonb3oBath | - o60cHOBaHUE BbIOOpa W npuMeHeHus | HabmoneHnne u oleHka Ha
COBpEMEHHBIE CpEICTBa | METOIOB M CIIOCOOOB  pEIIEHUs | MPaKTUYECKUX 3aHATUAX, Ha
TIOWCKa, aHaJM3a U | npodeccruoHaNbHBIX 3a/1a4; 3a4eTHOM  3aHATHUH, Ha
UHTEpIpeTauu HHQOpPMALUHY, | - AeMOHCTpauus 3(PPEeKTUBHOCTH U | MPAKTUKE

" nH(GOPMAIMOHHBIE | KauecTBa BBITIOJTHCHHUS

TEXHOJIOTHH [IJISl BBIMOJHEHUS | MPOPECCUOHANBHBIX 3aa4

3aad npodeccruoHaIbHON

JeSITeNIbHOCTH;

OK 03. [IlnanupoBate H | - JIEMOHCTpALUs cnocobHoctu | Kelic-meTon c LIEJIBIO
peanu3oBbIBaTh  COOCTBEHHOE | IPUHUMATh PEIICHUS B CTAaHAAPTHBIX M | OLIGHKH CIIOCOOHOCTEH K
npo¢eCcCHOHAIbHOE U | HECTaHJAPTHBIX CUTYAlMsIX U HECTH 3a | aHaJIu3y,  KOHTPOIIO U
JUYHOCTHOE pa3BUTHE, | UX OTBETCTBEHHOCTH OPUHSTUIO pEILICHUH.
PEANPUHIMATETHCKYIO Onenka 3a  BBINOJHEHHUE
NesITeNIbHOCTh B CaMOCTOSITENIbHBIX PadoT
npodeCCHOHAIBHON cepe,

UCIIONB30BaTh  3HAHWUS IO

(UHAHCOBOW TPaMOTHOCTH B

pa3IMYHbIX KUZHEHHBIX

CUTYaIHsIX;

OK 07. CopeiicTBOBATh | - O6ocHOBaHue BBIOOpA u | HaOmroneHe u OlleHKa Ha
COXPaHEHUIO OKpY’Karollel | IpUMEHEHUsT METOI0B W CHOCOOOB | MPAaKTHYECKHUX 3aHATHUSX, HA
cpelbl, pecypcocOepekeHUIo, | pelieHus] MPOoPEeCcCHOHATbHBIX 33/1a4 B | 3a4€THOM  3aHATHUH,  Ha
MIPUMCHSITH 3HaHUS 00 | obmactu panuoNOKaMOHHBIX | mpakThke.  OmeHka — 3a
M3MEHEHUHU KIIUMara, | MeTeOPOIOTUYECKUX HAOTIONCHUI. BBITIOJTHEHUE

TIPUHIIHAITBI OepexKIIMBOTO CaMOCTOSITENIbHBIX paboT.
Mpou3BOACTBa,  AP(HEKTUBHO

JEHUCTBOBaTh B YPE3BBIYANHBIX

CUTYyaIusX;

OK 09. [Tonb3oBaThes | - JEMOHCTpAIIHS HaBbIKOB | HaOmromenne u oreHka Ha
npodeccuoHaIbHON WCIIOTTB30BaHUS WH(GOPMAITMOHHO- | MPAKTUYECKUX 3aHITHUSX, Ha
JOKyMEHTAIHEH Ha | KOMMYHUKAaTHBHBIX ~ TEXHOJOTHMH B | 3a4€THOM  3aHITHH, Ha
roCy/1lapCTBEHHOM U | IpodeccCHOHANBHON AeATEIbHOCTH npaktuke.  OneHka  3a
WHOCTPAHHOM SI3bIKaX. BBITIOJTHEHHE

CaMOCTOATCIIbHBIX pa60T.

PesyabTarhbl 00yueHus
(IMYHOCTHBIE Pe3yJIbTATHI BOCIIMTAHMA)

dopMbl U METOBI
KOHTPOJISI M OLIEeHKH
pe3yJbTaToB 00y4YeHusl

JIP15 HacToiuuBblil B JOBEIEHUN HOBBIX MH)KEHEPHBIX PELICHUH 10 UX
pean3anuy, B TOUCKE UCTUHBI, B pa3pellieHUH CIOKHBIX TPOOIIEeM.

O1eHka HaOIIOIEHUS
OreHka TeCTUPOBAHUS
Onenka ycTHOTo ornpoca

JIP24 Crpemsiiuiics K TOBBIIIEHHUIO YPOBHS caMo00Opa3oBaHMs, CBOMX
JIeTIOBBIX Ka4eCTB, MPO(eCcCHOHANBHBIX HABBIKOB, YMEHUN U 3HAHUH.

Onenka HaOIIOIEHUS
Onenka TecTUpOBaHUS
OneHkKa yCTHOro onpoca




