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1. Ilesu ocBOeHMSI JUCUMILIHHDI.

K OCHOBHBIM measiM OCBOEGHHS AUCHUIUIMHBI «MUKPOIPOLIECCOPHBIE CUCTEMBI
YIIPaBJIEHUS» CJIEyEeT OTHECTH:

— ¢opMHUpOBaHKE 3HAHUN O MPHUHIUIAX TOCTPOCHUS MUKPOIIPOILIECCOPHBIX CUCTEM
ynpaenenuss (MIICY), wux cTpykTrype, cocTaBe, paboTe OTAETbHBIX OJIOKOB
MUKPOIIPOIIECCOPHBIX CUCTEM M UHTEIPUPOBAHHON nepudepr MUKPOKOHTPOIIIIEPOB;

— MOATOTOBKY CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTepUCTUKON OakaiaBpa IO HalpaBJICHUIO, B TOM uucie (OpMHUpPOBAHUE YMEHHH 110
aHaJIM3y U pa3padboTke 3(P(HEKTUBHBIX MUKPOIIPOLIECCOPHBIX CUCTEM.

K ocHOBHBIM 3alayaM OCBOCHHS JUCIUILUIMHBI « MHUKPOIIPOIIECCOPHBIC CHCTEMBI
YIPaBICHUSD CICAYET OTHECTH:

— OBJIJICHHE TCOPETUICCKUMH M MPAKTUICCKUMHU METOJIaMH aHalIn3a U pa3paboTKU
MHUKPOIIPOIIECCOPHBIX CHCTEM C TOYKH 3PCHHS HX allapaTHOr0 M IPOrpaMMHOIO
oOecIieYeHHu .

2. Mecto mucuumiaabl B cTpykrype OOII 6akanaBpuara.

Hucuumiaa «MUKpONPOIECCOPHBIE CUCTEMBI YIPABICHUS» OTHOCUTCS K YHUCITY
poheCCUOHANIBHBIX YUEOHBIX AMCIUIUIMH BapuaTUBHOM dYacTu Oa3zoBoro mukia (b1)
OCHOBHOI 00pa3oBaTeILHOM pOorpaMMbl OaKkaiaBpuara.

HucunminHa «MUKpONIPOLIECCOPHBIE  CHUCTEMBI  YIPABICHUS»  B3aMMOCBS3aHA
JOTUYECKH M COAEPXKATEIbHO-METOJAUYECKA CO CIEAYIOUMMU AUCUHUILNIMHAMH U
npaktukamu OOIT:

B sapuamuenoii uacmu 6azosoco yuxna (b1):
— OCHOBBI JIEKTPOTEXHUKH U JICKTPOHUKH;
— Pa3zpaboTka 3JIeKTPOHHBIX YCTPOUCTB U CXEMOTEXHUKA,
— MopaenupoBaHue IEKTPOHHBIX CXEM;
— [IporpammupoBaHre U OCHOBBI aJITOPUTMHU3ALINY;
— [IpoekTrpoBaHue aNrOPUTMOB CUCTEM YIPABJICHUS;
— NuTepdeiichl MUKPOTIPOIIECCOPHBIX CUCTEM.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMsI 0 TUCHUILIMHE (MOTYJIIO0),
COOTHECEHHbIE € IVIAHMPYEMBbIMHU Pe3yJIbTATAMHM 0CBOCHHMS 00pa30BaTe/IbHOM
NMPOrpamMmabl.



B pesynbrare ocBOoeHMsS AMCHUIUIMHBI (MOIyJsi) y oOydaromuxcs (pOpMUPYIOTCS

CIcAyrOmuue KOMIICTCHIOUHN HW OOJIZKHBI OBITH JOCTUTHYTBI CJIICAYIOIIUC PC3YJIbTAThI

O6y‘{€HH5{ KaK oTall Q)OpMHpOBaHHH COOTBCTCTBYIOIINX KOMHGTGHHHﬁ:

B pe3yabTare

pa3pabaThiBaTh
JIOKYMEHTBI
MH(}OpPMaLMOHHO-
MapKETUHTOBOTO
Ha3Ha4YeHMUs,
pa3pabaTbIBaTh
TEXHUYECKHE
JIOKYMEHTHI,
a/IpeCOBaHHbIE
CHEHUAIIUCTY IO
MH(}OPMaLMOHHBIM
TEXHOJIOTUSIM

O0CBOCHUA
Kon o0pa3oBaTebHOM IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB
KOMIICTCHIIMN nmporpaMmmabl 06yqunﬂ Mo JIUCIUIIJIMHC
o0yyarmmics
IOJIZKEH 00J1a1aTh
I1K-3 IT1K-3. Criocoben HIIK-3.1 3naer:
YIIPABIISTh POSKTAMHU [TpWHIMITE ¥ METOIOJIOTHH YIIPABICHUS TIPOCKTAMU B
B 00J1acTH obsacT HHPOPMAITMOHHBIX TEXHOJOTHUIA
UH(OPMAITMOHHBIX Bo3MoxHOCTH HHPOPMAITIOHHBIX CUCTEM
TEXHOJIOTUI HA OCHOBE HIIK-3.2 YMmeer:
MOJTyYEHHBIX TUTAHOB CocTaBsITh IJ1aH padOTHI HAJ| IIPOCKTOM
MIPOEKTOB B yCIOBHSIX, [TnanupoBaTh pacnucanue paboT, ¢ yueToM
KOT'J1a IPOEKT He OTPaHUYCHHOCTH PECYPCOB
BBIXOJIUT 32 MPECITbI [TnanupoBaTh pacxoapl U (UHAHCOBOE OOecIIeueHNe
YTBEPKICHHBIX MPOEKTa
napaMeTpoB KonTponupoBath u ynpaBisTh IPOEKTOM B 00JIaCTH
UT Ha ocHOBE pa3nUyYHBIX METOAOJIOTUI
HIIK-3.3 Bnageer:
HaBbixamu cOopa nnpopmanuu, pa3padoTku
JIOKYMEHTAIIUHU MPOEKTA C UCIIOJIb30BAaHUEM METOIUK U
CIEIHAIM3UPOBAHHOTO MTPOTPAMMHOTO 00ECTICUCHUSI.
I1K-4 ITK-4. Criocoben HIIK-4.1 3naer:

nyyine oOpa3ipl 6a3 3HaHUN 1O MTPOYKTaM U3 TON
K€ OTPACTU YKOHOMUKU;

HpI/IHI_[I/IHBI HOI/ICKOBOI\/’I OIITUMMU3AIINN,

MTOHSTHS BUKH-CUCTEMbI U 0a3bl 3HAaHUI, OCHOBHBIC
MIPHUHIIMITE; TIEpEeYCHb HanOoJiee pacpOCTPaHEHHBIX
COBPEMEHHBIX CUCTEM YIPaBICHUS 3HAHUSIMU;
TIIOHATHUC ITUKJIA 3HaHHI7[ B opraHmam/m, IIoaXO0ObI K
yIpaBIeHUIO 3HAHUSMHU U TIOCTPOSHUIO CUCTEM
yl'[paBJ'IeHI/ISI 3HaHUAMU, BUIBI 3HaHPII71 1 UX OTINYHA,
MIPUHIIUITBEI K METOJIUKH MTOCTPOCHHUSI KapT 3HAHUH B
OpTraHHU3aIHIX ;

METOJIUYECKUE OCHOBBI DIIEKTPOHHOT'O O0YUCHUS;
OCHOBHBIE MOAX0/1bI K (OPMYIUPOBAHUIO
MIPOBEPOYHBIX BOIPOCOB;

OCHOBHBIE MTOXO/IbI K pa3paboTKe 00ydarommx
BUJICOPOITUKOB;

nepedeHb HanboJIee PacpoCTPAHCHHBIX COBPEMEHHBIX
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METOAOJIOTUH ONMCaHUs OM3HEC-TIPOIIECCOB; OCHOBHBIE
IPUHLUIBI, HA KOTOPBIX IIOCTPOEHBI TH METO0JIO0TUH;
oOrmme TpeOoBaHMs K CTPYKTYpe HH(OPMAITHOHHOTO
IPOAYKTA, B TOM YHCII€ TEXHUYECKOT0 JOKYMEHTA;
MH(POPMALMOHHO-CIIPABOYHBIN U MHPOPMAITMOHHO-
IIOUCKOBBIN ammnapar JOKyMEHTa;

OCHOBHBIC BH/JIbI aBTOPCKOW Pa3METKU TEKCTa
TEXHUYECKOH TOKYMEHTalluy;

HauOoJee pacpoCTPaHEHHBIE COBPEMEHHBIE S3bIKU
CTpyKTypupoBanHoro onucanusi APl u Mmonenei
JTAHHBIX;

Haun0oJiee pacpoCTPaHEHHbIE SI3bIKM aHHOTHPOBAHUS
IPOTPAMMHOTO KOJa, @ TAKKE UHCTPYMEHTBI
renepanuu onucanuii API u SDK;

NIIK-4.2 Ywmeer:

OIUCBIBATH MPOIYKT U €r0 TEXHUYECKHE 0COOEHHOCTH
C TOYKH 3pEHHsI MEHEDKEPOB U Pa3pabOTUNKOB;
CTPOUTH KapThl 3HAHUHN U MaTPULbl KOMIIETCHIIUN B
OpraHu3aIum,

pa3pabaTbIBaTh METOAMYECKHE MaTepHalIbl B
COOTBETCTBUH C IPUHATHIMU TPEOOBAHUSAMU H
CTaHJapTaMH;

MOJrOTAaBIIMBATh rpaUIecKre CXEMbI U
WITIOCTPALUH;

pa3palaThIBaTh CLIEHAPUH JUIsl 00yYaromux
BUJICOPOJINKOB,;

UCCIJIEI0BaTh TEXHUYECKYIO JJOKYMEHTAIHIO,
U3BJICKATh U3 HEe CBEACHUS, HEOOXOUMBbIE JUIs
pellleHus: TOCTaBIEHHON 3a/1auM; UCCIIeI0BaTh HAyYHO-
TEXHUYECKYIO JINTEPaTypy, U3BJIEKATh U3 HEe
CBeJICHUS, HeOOXOMMBIE IS PEUICHUs TOCTaBICHHON
3aJauy;

COCTAaBJIATh 00OOIICHHBIC OIIMCAHUS SIBIICHUM,
IpOIIECCOB, 0OBEKTOB yIpaBleHHs 0€3 UCTIOIb30BaHMS
MaTeMaTU4YECKOTo anrnapaTa U CrieualbHON
TE€PMUHOJIOTHH;

HCCJIEI0BATh MPOTPAMMHBIE CPEICTBA HA TECTOBOM
CTEHJIE;

pa3pabaTeiBaTh TpeOOBaHUs K HH(OPMALMOHHOMY
IPOAYKTY, B TOM YHCJIE TEXHUYECKOMY JOKYMEHTY;
pa3padaThIBaTh TEXHUYECKUE 3a/IaHUS H
cneuudukanuu TpeOOBaHMIA;

pa3palaThIBaTh ONMCAHUE CUCTEMHON WIIH
IPOTPaMMHOM apXUTEKTYPHI;

pa3pabaThIBaTh pyKOBOJICTBA MPOTPaMMHUCTA,
CIPaBOYHUKH 110 HHTEpPercam MPUKIATHOTO
IPOTPaMMHUPOBAHUS;

pa3pabaTbIBaTh PyKOBOJCTBO CHCTEMHOTO
aJIMUHUCTPATOPA;

MOJy4aTh 3aMEUaHusl SKCIIEPTOB U BHOCUTH
UCTIPABJICHUS B TEXHUUYECKYIO JOKYMEHTAIHIO;




nccienoBatk APl u SDK Ha TeCTOBOM cTEH/E.
UIIK-4.3 Bnaneer:

HaBBIKAMH CO3/IaHUS U COMPOBOXKICHUS 0a3 3HAHUU 10
MIPOTYKTaM;

HABBIKAMU MHTETPAIMU IPOTPAMMHOTO 00eCIIeueHus,
0a3 3HaHMI HAa OCHOBE aHAJIM3a TEXHOJOIHYECKOM
Cpeabl IPeANnpUsTHS;

HaBBIKAMH MPOEKTHPOBAHUS, Pa3paOdOTKH,
METOJMYECKUX MaTepUajoB Ha OCHOBE

(G YHKIIMOHATBLHOCTHU TPOYKTA,;

HABBIKAMU Pa3paOdO0TKH TEXHUUYECKOHN IOKYMEHTAIINN;

4. CTPpyKTYpAa U COAepKAHUE TUCIIUIIHHBI.

OO6miast TpyJ0EMKOCTh JUCHMIUIMHBI COCTaBIACT 4 3a4eTHBIX €AUHUIBI, T.e. 144

aKaJeMUYECKHX Yaca (U3 HUX 72 yaca — caMOCTOsITENbHAs padoTa CTYAEHTOB).

Ha BTOpOM Kypce B 4eTBepPTOM CEMECTPE BbIAEISIETCS 4 3a4eTHbIE €AUHUIIB, T.€.

144 axanemudeckux 4aca (M3 HUX 72 yaca — CaMOCTOsITeNIbHAs paboTa CTYAEHTOB).

PaBIIGJ'II)I JUCTTHITIIMHBI ((MHKpOHpOI.[GCCOpHI)IG CUCTCMBbI YIIPABJICHUA» HN3Yy4arOTCA

Ha BTOPOM KYpPCC B UCTBCPTOM CCMCCTPC.

YerBepThlii cemecTp: JieKIuu — 2 yaca B Heaemto (18 waco), mabopaTopHble
pabotel — 6 yacoB B Heaemo (54 daca), ¢dopma KOHTpods — 3k3ameH. CTpyKTypa U
coliepKaHue AUCHUIUTMHBI « MUKpPOTIPOLIECCOPHBIE CUCTEMBI» IO CPOKaM M BUJaM pabOThI

OTPa’XCHbI B ITPUITIOKCHUU.

Ne . KoauuecTBo CemecTpbl
Bup yueoHoii padoThl
n/n 4acoB 4 cemecTp
1 | AyautopHble 3aHATHA 72 72
B ToM uucne:
1.1 | Jlexknun 18 18
1.2 | CemuHapckue/MpaKTHUECKUE 3aHIATUS - -
1.3 | JIabopaTopHbIe 3aHATHS 54 54
2 | CamocTosiTeJibHasi padoTa 72 72
B Tom umce:
2.1 | IloaroroBka K J1a0OpaTOPHBIM 3aHATHIM 36 36
2.1 | IloaroroBka K 3amure JJabopaTOpHBIX padoT 36 36
3 | [IpomekyTOYHAs aTTeCTAMS
OK3aMeH + +
Hroro: 144 144

Conep:kanue pa3ieioB JUCHUILTHHBI




YerBepThlil ceMecTp

Tema 1. O01ue NPUHIMIIBI NOCTPOCHUS MUKPOMPOLECCOPHBIX CHCTEM

@®on HenmMaHOBCKME NPUHUMUIBI TMOCTPOEHUS MHUKPOIPOLECCOPHONM CHUCTEMBI.
Knaccupukanuss  MukporpoueccopoB (Mo  (QyHKIHMOHAIbHOMY  HA3HAYEHUIO, 11O
Pa3psAHOCTH, M0 OPraHU3aluu NaMATH, [0 TUITY CUCTEMBI KOMaH/1). TUNIOBBIE CTPYKTYpPbI
MHUKpPOIIPOLIECCOPHBIX CUCTEM (MarucTpajibHasi, paauaibHas, cMemanHas). Opranusamus
BBO/Ia-BbIBO/Ia B MUKPOIPOLIECCOPHON CHCTEME (IPOrpaMMHBIN BBOJI-BBIBOJI, BBOI-BBIBOJ
[0 MPEphIBAaHUSAM, BBOJ -BBIBOJI B PEXHMME MPAMOro JOCTyNa K namsTtv). OpraHu3anus
mH MIICY, nukn mussl. [IpuMep peanu3anuu 3J1eKTpHIecKOr MPUHIUITAAIBHON CXEMBbI
MHKPONPOLIECCOPHON CUCTEMBI, HA3HAYEHHE OCHOBHBIX MUKPOCXEM MUKPOIIPOLECCOPHOTO
KOMILIEKTA.

Tema 2. Di1eMeHTbI APXUTEKTYPbI MUKPOIIpOLIECcCOPa

CrpykTypa THHOBOro MHuKporporeccopa (¢ Pon HeliMaHOBCKUM SApOM H
IapBapackum sigpom). CriocoObl aipecaluyl JaHHBIX KOMaHJ MHUKpompoleccopa. OO0mue
MIPUHIUIIBI pEATU3aliy CUCTEMbI KOMaH1 MUKPOIIPOLIECCOpa.

Tema 3. JTanbl NPOEKTHPOBAHUS MHKPONPOLECCOPHOH CHCTEMBbI YINPABJICHUSA
(MIICY)

KoHuenTyanbHblil, anrOPpUTMAYECKUNA U TPOTPaMMHBIM YPOBHHM ITPOEKTUPOBAHMS.
brok-cxema koHuenryanpHoro ypoBHsa MIICY nuknndeckoro AeicTBUs U paboTaromieil B
pexxume npepbiBaHuid. COOTHOILIEHHE MEXAY KOJUYECTBOM OJOKOB KOHIENTYaJIbHOTIO U
QITOPUTMUYECKOIO YPOBHEH, a TaKKe KOJMYECTBO KOMaHJ accemOiepa, HeOOXOAUMBIX
IUISL pealiM3ali OJHOTO OJIoKa alropuTMUyYeckoro ypoBHs. IIpuBsizka ypoBHEW K
KOHKPETHOMY MHUKPOIPOLECCOPY (MUKPOKOHTPOILIEPY).

Tema 4. MuKpoKkoHTpoOJLIepbI apxuTeKTypbl AVR

O0630p MHUKpPOKOHTPOJUIEPOB C apXutektypod AVR U HX XapaKTepUCTHUKHU.
Crpykrypa mMukpokoHTposuiepa ATmegal28. butbl KoH(pUryparu MUKPOKOHTpOJUIEpa
ATmegal28. XapakTepuCTUKH W Ha3HAYEHHE BBIBOJIOB MUKpOKOHTposuiepa ATmegal28.
Opranuzanuss namatu MuUKpokoHTposuiepa ATmegal28. VYmnpasistomue peructpsl
nponeccopubiM  sigpoMm  ATmegal28. Cucrema komann ATmega 128. Cucrema
npepeiBanuid B ATmega 128. Opranuzauus noptoB B MuUKpokoHTposuiepax AVR Ha
npumepe ATmega 128. Ilpumep THIIOBON SICKTPUUECKON MPUHIIUMTUATILHON CXEMBI
MukpokoHTposiepHoit MIICY co cranmaptHoit mnepudepueit BBOAa-BbIBOJA. BbIBOI
uH(pOpMaIMU B apAJJIEIbHOM PEKUME Ha TOYEUHbIE U CETMEHTHbIE UHIMKATOPhl. Omnpoc
OJIMHOYHBIX KJIKOYEH M MATPUYHBIX KJIABUATYP B PEXKUME MPOTPAMMHOTO CKAHUPOBAHUS
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KJIaBHATYphl. BBO/Ia TaHHBIX ¢ KJIABHATYPHI B PEKUME MPEPhIBaHUS. TailMephI-CUETINKH B
ATmega 128 u opranmzanus npepbiBanuii oT Hux. IIIMMM Ha Taiimepax-cueTuukax,
paboTa ¢ JAaTYUKOM pACCTOSHHUSA W cepBompuBoioM B pexume [IIMM. Ananorosebrii
kommaparop B ATmega 128. ALl B ATmega 128. Pa6ora c EEPROM nannbeix B ATmega
128.

Tema S. IIpombinieHHbIe JIOrnYeckue KOHTpoJLIepsl (IIJIK)

OcoOeHHOCTH peanu3alii MPOMBIIIIEHHBIX JOTHYECKUX KOHTPOJUIEPOB U CUCTEM
yIOpaBIEHUSI HA UX OCHOBE. APXHUTEKTypa MPOMBIIUIEHHOTO JOTHYECKOr0 KOHTpOJUIepa
Siemens Logo. Cpena pa3zpabotku nporpammuoro obecrneuenus ans [IJIK Siemens Logo -
LOGO!Soft Comfort V6.1. [IporpammupoBanue ctanaaptHbix pyHknuii Ha [TJIK Siemens
Logo.

TemaTuka 1200paTOpHBIX padoT

Tema 4. MukpokoHTpoiepbl apxutekTypbl AVR — 54 yaca

JlabopaTtopHas padota Nel. «PabGota ¢ mopTamu BBOAa-BhIBOJIa MUKPOKOHTpPOJUIEpA
B PEXKHME BBIBOJA HA TOYEUHBIE M CEMHCEIMEHTHBIE CBETOJMOJHBIE WHIUKATOPHI B
peXKUME CTAaTHYCCKOW M TUHAMUYECKOW WHIUKAINIY». — 6 9acoB.

Ocnamenue: Jlaboparopupiii cteHa JIC-2 s w3ydeHHWss MHKPOKOHTpOJLIEpA
ATmega 128.

JlabopaTtopHas padota No2. «Pabora ¢ mopTamu BBOJA-BBIBOJIa MUKPOKOHTpPOJIIEpa
JUIsI OPTaHMU3aIlMK BBOJIA JAHHBIX C OJMHOYHOTO KJII0Ya M C MATPUYHOM KJIaBUATYphHI B
pPEeKUME CKAaHUPOBAHUS C MTPOrPaMMHBIM BBOIOM-BbIBOZIOM (P1O)». — 6 yacos.

OcHamenue: Jlabopatopubiii crenn JIC-2 myist u3ydeHuss MUKPOKOHTpPOJUIEpa
ATmega 128.

JlaGoparopHas pabora Ne3. «Paborta ¢ mopramu BBOAA-BbIBOJa MUKPOKOHTPOJIIEpA
JUTSI OpTaHU3allMK BBOJIA JTAHHBIX C MAaTPUYHOU KJIABUATYpPHl B PEKUME CKAHHUPOBAHUS C
BBOJIOM-BBIBOJIOM TIO MPEPHIBaHUIO». — 4 Haca.

Ocnamenue: Jlaboparopusiit crern JIC-2 s w3ydeHHs MUKPOKOHTPOJIIEpa
ATmega 128.

JlaGoparopnas pabota Ne4. «Onpoc AL 1 BEIBOJ HA CEMUCETMEHTBI WHIUKATOP
NOKa3aHuH, MPOMOPIIMOHAIBHBIX OTIPOIIEHHOMY KOIY». — 6 4acoB.



Ocnamenne: Jlaboparopusiii crean JIC-2 s w3ydeHHs MUKPOKOHTpPOJIIEpa
ATmega 128.

JlabopaTopHas pabora Ne5. «Pabora c TailmMmepamMu-CUeTYMKAMH, OpraHU3aAIUs
3a/IepKEK BPEMEHH C 33JJaHHBIMU XapaKTepUCTUKaMmu». — 4 yaca.

OcHamenne: Jlabopatopubiii creHn JIC-2 myist u3ydeHuss MUKPOKOHTpPOJUIEpa
ATmega 128.

JlabopatopHas pabora Ne6. «Pabotra c TailimepamMu-CUETUMKAMU B pPEXKHUMAX
osictporo IlIMMMa u IIMMa c¢ xoppeknueit ¢dasbl, ynpaBieHHE SPKOCTbIO CBEUCHUS
ceeroauonaa yepe3 ALID». — 4 gaca.

OcHamenne: Jlabopatopubiii crenn JIC-2 miist u3ydeHuss MUKPOKOHTpOJUIEpa
ATmega 128.

JlaGopartopnas padota Ne7. «Pabota ¢ TaiiMepamu-cueTurikamu B pexumax [1INMa,
yIPaBJICHUE aHAJIOTOBBIM CEPBOMPUBOIOM U dJieKTpomMoTopoMm uepe3 ALID». — 6 gacos.

Ocnamenue: Jlaboparopusiit crenn JIC-2 s u3ydyeHHs MHUKPOKOHTpPOJLIEpa
ATmega 128.

JlabopaTopHass paborta Ne8. «M3MmepeHue uWHTEpBaja BpPEMEHU Ha MpUMEpPE
yIIBTPa3ByKOBOTO JaTyWKa PACCTOSHHUS C BBIBOJAOM IIOKa3aHM HAa CEMHCETMEHTHBIN
WHJUKATOp». — 4 yaca.

Ocnamenue: Jlaboparopubiii cren JIC-2 s u3ydeHHs MHUKPOKOHTpPOJLIEpa
ATmega 128.

JlabopatopHas pabota Ne9. «IIporpammupoBaHue 3ajayu CHUHTE3aTOpa 3BYyKa
3aJIaHHOM  YacTOThl (HOTHOTO CTaHAa) C UCIOJb30BaHUEM TalMEpPOB-CUETUHMKOB C
YIPaBJICHUEM OT MAaTPUYHON KJIABHATYPBI». — 8 4acoB.

Ocnamenue: Jlaboparopubsiit crenn JIC-2 s u3ydyeHHs MUKPOKOHTpPOJUIEpa
ATmega 128.

JlabopatopHass pabota Ne9. «3anmuch BBOJAMMBIX C KJIABHATYphl 3HAYEHUW B
EEPROM nanubIX MUKPOKOHTpOJIIEpa». — 4 Haca.

OcHamenue: Jlabopatopubiii crenn JIC-2 miist u3ydeHUss MUKPOKOHTpPOJIIEpa
ATmega 128.

Jlabopatopnas  pabora NelO. «PaGora ¢ aHaJIOrOBEIM  KOMITApaTOPOM
MUKPOKOHTPOJIJIEPA». — 2 Yaca.



Ocnamenne: Jlaboparopusiii crean JIC-2 s w3ydeHHs MUKPOKOHTpPOJIIEpa
ATmega 128.

5. O0pa3zoBaTesibHbIE TEXHOJIOTHH.

Metonuka mpenofaBaHHs — JUCHMIUIMHBL  «MHUKpPOIPOLIECCOPHBIE  CUCTEMBI
YIOpaBICHUS» U pean3alusi KOMIETEHTHOCTHOTO MOJX0/a B U3JI0KEHUH U BOCTIPUSITUU
Marepualia mpeaycMaTpuBaeT UCIOIb30BaHUE CICAYIOIINX AKTUBHBIX M WHTEPAKTUBHBIX
(GbopM TpoBeEeHUS TPYIIOBBIX, HHANBUAYAIbHBIX, ayJJUTOPHBIX 3aHSITHI B COYETAHUU C
BHEAyAUTOPHON paboToil ¢ 1enbio GOpMHUpPOBAaHUS U Pa3BUTUS MNPOodecCUOHATBHBIX
HAaBBIKOB 00YYaIOIIUXCSI:

— MOATOTOBKA K BBIMOJHEHUIO JTa0OPATOPHBIX paboT B IabopaTOpUsIX BY3a;
— 3aIllUTa BHITIOJHEHHBIX J1a0OPaTOPHBIX PadoT.

VYaenbHbI BeC 3aHATUN, MPOBOJWMBIX B HHTEPAKTUBHBIX (POpMax, OMpeaeseH
[JIAaBHOM  1ebl0  00pa3oBaTENbHOM  MpOrpaMMbl, OCOOCHHOCTHIO  KOHTHHIEHTA
oOydJaronmuxcsi W COACp)KaHWEM JUCHMIUIMHBI  «MUKpPOIPOLIECCOPHBIE  CHCTEMBI
YIOPaBJIEHUS» U B LIEJIOM MO TUCHUIUIMHE cocTaBisieT 50% ayAUTOPHBIX 3aHATHIN. 3aHATUS
JEKIIMOHHOTO TUNa cocTaBiAOT 50% 0T 00beMa ayTUTOPHBIX 3aHATUH.

6. OueHovHbIe cpeacTBa JJIsl TEKYLIEero KOHTPOJISl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTAIlUM N0 UTOTAM OCBOEHMS JUCIHUIINHBI U YUeOHO-MeToAn4ecKoe
o0ecreyeHne CaMOCTOATEILHOM PA00ThI CTYJAEHTOB.

B mpomecce o00ydeHMS HCHOJB3YIOTCS  CICAYIOIIUME OICGHOYHBIE  (POpPMBI
CaMOCTOSITeJIbHOM pabOThl CTYJICHTOB, OIICHOUHBIC CPEJACTBA TEKYIIErOo KOHTPOJIS
YCIIEBAEMOCTH U TTPOMEKYTOYHBIX aTTECTAIWMN:

B yeTBepTOM ceMecTpe

- TOATOTOBKA K BBIMOJHEHUIO JA0OPAaTOpPHBIX pabOT W HX 3amuTa Mo acceMmoOnepy
MUKpOKOHTpoJuiepa ATmega 128.

OreHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKJTIOUYAIOT 3aaHUS JJIS
3aIUTHI JIJAOOPATOPHBIX PAOOT.

OOpa3Iiel 3a1aHuiA 7S 31U THI TA00PATOPHBIX PaOOT MPUBECHBI B MPUJIOKEHUMU.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB JIsl IPOBeAeHHs MPOMEKYTOYHOM aTTeCTANNH
00y4aKIIMXCs M0 JUCHUILTIMHE (MOYJII0).

6.1.1. TlepedeHp KOMIIETCHIIMA C YKa3aHHEM OTAamoB WX (POPMUPOBAHUS B TMPOIECCE
OCBOEHUS 00pa30BaTEIBLHON MPOTPAMMBI.



B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOAYJsS) (OPMUPYIOTCS CIEAYIOLINE

KOMIICTCHIIUH
B pesyabrare
O0CBOCHHUSHA
Kon o0pa3oBaTeJbHOM IlepeyeHp MUIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETCHIINU nmporpaMmmabl 06yqunﬂ o IMCIUMIIJIMHE
o0yyariuics
J0JIKEeH 00,1a1aTh
[1K-3 CriocoOHOCTBIO 3HATh:
paboTaTh HaJ ® OCHOBHbBIE PUHIUIIBI U METO/bI CUHTE3A
IIPOEKTaMU, KOHTPOJIEM anmnapaTtHoro odecrneyeHus Npu IPOeKTUPOBAHNUU
X0J1a uX padoT B MIICY, pa3paboTKu anropuTMoB €€
00J1aCTH UCIIOJIb30BaHMS (YHKIIMOHUPOBAHUSI, CHHTAKCUC HCII0Ib3YEMOIO
TPEXMEPHOIO A3bIKa IPOrPAMMHUPOBAHMS; METOIbI PAOOTHI C
MOJIEJIMPOBAHUS U OCHOBHBIMH ycTpolicTBamMH BBoAa-BeiBoga MIICY;
pa3paboTku yMeThb:
CIICIUAJIM3UPOBAHHOT'O ® YUTAaTh DJICKTPUICCKHUEC IPUHIUIINATIbHEBIE CXEMBI
NpOrpaMMHOIr0 npoektoB MIICY; moHuMarh HanMcaHHbIC
obecrieuenus ¢ ITOPUTMBI B pa3HbIX BUJAX;
IPUMEHEHUEM BJIa/IeTh:
TPEXMEPHOI1 rpauKH. ® HaBBIKAMU Pa3pabOTKH JIEKTPUUECKHUX CXEM
MIICY, nanucanus Koja, METO1laMu pa3pabOTKu
JITOPUTMOB JIJIsl IPAKTHYECKOrO IIPUMEHEHHUS
[1K-4 [1K-4 Cnocoben 3HATh:
paspabareIBaTh ® 0 COCTaBE NMPOEKTHON JOKYMEHTAIMHU, TUIIOBBIX
JIOKYMEHTBI pazzenax 3TOH JOKYMEHTALMH, TOPSAKE CAa4n
MH(OPMaLMOHHO- IIPOEKTA 3aKa34yMKYy;
MapKETUHIOBOT'O yMeTh:
Ha3HAa41CHHUA, ® OCYLIECTBIATH pa3pabOTKy MPOEKTHOM
pa3pabaThIBaTh JOKyMEHTaluu, BBOJ B dKcIuryaTanuo MIICY,
TEXHUYCCKUE oOcity’)xuBaHue U peMoHT KoMnoHeHToB MIICY;
NOKYMCHTBI, BJIAJIETh:
aJpE€COBAHHLIC ® HaBbIKAMU 3JIEKTPOMOHTAKHBIX padoT U
CIICIMAINCTY 110 pa3paboTKu MPUKIIAHOTO TPOrPaMMHOTO
HH(POPMAIMOHHBIM obecnieuenus MIICY corinacHo HOpMaTUBHBIM
TEXHOJIOTHAM JIOKyMEHTaM M YMEHUEM pa3pabaTbIiBaTh TAKUE
JIOKYMEHTBI

B npotiecce ocBoeHust 00pa3oBaTebHON MPOrpaMMbl JIaHHBIE KOMIIETEHIIMH, B TOM
bopMHUpYIOTCST TOATATHO B  XOJ€ OCBOEHHUS

qucia€ HuX OTACIIBHBIC KOMIIOHCHTHI,

OOyJarOIMMUCS JUCIUTUINH (MOJyJIeH), TPAKTUK B COOTBETCTBHH C YYCOHBIM IUIAHOM U

KaJIeHJapHbIM IrpauKoM yueOHOro mnpolecca.
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6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,

(hopMHpPYyeMBIX 10 HTOraM OCBOEHHS AUCHUILIHHBI (MOIYJIS1), OMUCAHUE IIKAJ

OIICHUBAHHUA

[Tokazarenem olleHMBaHMS KOMIETEHIIMM Ha Pa3iMyYHBIX 3Tanax ux (GOpMUPOBAHUS

SABJISIETCA JIOCTMKEHHE OOYYarOlMMUCS TUIAHUPYEMBIX pE3YyJbTaTOB OOYyYEHUs 10

JTUCHUTUIUHE (MOJIYJIIO).

IIK-3 - CniocodeH padoTaTh HaJ NPOEKTAMH KOHTPOJHMPOBATH X0/ HX Pa0OT B 00J1aCTH MCI0JIb30BAHUS
TPeXMepPHOro MOJAEJIUPOBAHUS U Pa3padoTKH CeNHATU3UPOBAHHOTO MPOrPAMMHOI0 00ecrevyeHus ¢ MpUMeHeHueM
TpeXMepHoii rpaduku.

Kpurepumn oneHuBaHus

IToxa3aresn
2 3 4 5
3HATH: OOyuaromuiics OOyuaromuiics OO0yuaromutics OO0yuaromuiics
OCHOBHBIE JEMOHCTPHPYET MOITHOE | AEMOHCTPUPYET HEMOIHOE JEMOHCTPHPYET JEMOHCTPHPYET
MPUHLAIEL 1 OTCYTCTBHE WIIN COOTBETCTBHE CIEIYIOIINX YaCTHYHOE COOTBETCTBHE | MOJIHOE
METO/IBI HEJ0CTaTOYHOE 3HAHUN: IPUHIUIIOB U CIIEeTyIOIINX 3HAHUM: COOTBETCTBHE
CUHTE3a COOTBETCTBHE METOJIOB CHHTE3a MIPUHLUIIOB U METOJIOB CIIeTYIOIINX
anmnapaTHOrO CJIEYIOIINX 3HAHUM: anmnapaTHOro ooecneyeHus CHHTE3a aIapaTHOro 3HAHUU:
obecrieyeHus! MIPUHILIUIIOB U METOJ0B | TPU IMPOEKTUPOBAHUU o0ecrieyeHust mpu MIPUHLUIIOB U
Ipu CHHTE3a allllapaTHOIro MIICY, pazpabotku npoektupoBanun MIICY, | metonos
MPOEKTHPOBaH | oOecreyeHus: Npu aJITOPUTMOB €€ pa3paboTKH aJrOpuTMOB | CHHTE3a
nu MIICY, MIPOEKTHPOBAHNHU (YHKIMOHUPOBAHUS, ee (pyHKIIMOHMPOBAHMUS, anmnapaTHOro
pa3paboTKu MIICY, pa3paboTku CHHTAKCHCA UCIIOJIb3yEMOTO | CUHTaKcuca obecreueHus
JITOPUTMOB €€ | alTOPUTMOB €€ sI3pIKa MMPOrPaMMHUPOBAHUS; HCIIOJIB3YEMOTO SI3bIKa IpH
(YHKIMOHUPOB | (YHKIMOHUPOBAHUS, METOAOB paboTHI ¢ [IPOrpaMMHUPOBaHUS; MIPOEKTUPOBAHU
aHus, CHUHTAaKCHCa OCHOBHBIMHU yCTPOICTBaMU METO/IOB paboThI € u MIICY,
CHUHTAKCHC WCIIONIB3YyeMOT O si3bIka | BBoza-BeiBoga MIICY. OCHOBHBIMU pa3zpaboTku
HCIIOJIB3YEMOT | IPOrpaMMHUPOBaHMS; JlommyckaroTcsl 3HAUNTENBHBIE | YCTPONCTBAMM BBOAA- aIrOpUTMOB €€
0 fA3BIKa METOI0B paboTEHI ¢ OIINOKH, POSIBIISIETCS BeiBojia MIICY. Ho (yHKIIMOHUPOBA
MPOrPaMMHUPOB | OCHOBHBIMHU HEJ0CTaTOYHOCTh 3HAHUMH, 110 | JOMYCKAIOTCS HUSl, CHHTaKcuca
aHMs; METOABI | YCTpOHCTBaMH BBOAA- psAy moKasaTenei, HE3HAYUTEIbHbIC UCIIOIB3yEMOT O
paboThI € BeiBoia MIICY 00yYaIONTHIICs UCITBITHIBAET OIIMOKHM, HETOYHOCTH, SI3bIKa
OCHOBHBIMHU 3HAYUTENbHBIC 3aTPYAHCHUS | 3aTPYAHEHUS IpU IpOrpaMMHUpOBa
yCTpoiicTBaMu IIpH ONIEPUPOBAHUH AHAJINTUYECKHUX HUS; METOZI0B
BBOJ[a-BBIBOJIA 3HAHUSAMU TIPU UX NEPEHOCE | ONepanusix. paboTsl ¢
MIICY Ha HOBBIE CUTYall1H. OCHOBHBIMH
yCTpoicTBaMu
BBO/Ia-BbIBOJIA
MIICY.
CBobogHO
OIepupyeT
NpUOOPETEHHBIM

1 3HAHUSAMU.

11




YMmeTh:

YUTaTh
AIEKTPUUECKUE
TIPUHITUTITHATBH
BI€ CXEMBI
MIPOEKTOB
MIICY;
IIOHHUMATh
HaIllMCaHHBIE
aITOPUTMEBI B
pPa3HBIX BHAAX

OO0yuaromuiics He
yMEeT WITH B
HEIO0CTATOYHOU
CTCTICHU yMeeT YUTATh
3IIEKTPUUECKHE
MPUHLUHUIIMAJIBHBIE
CXEMBbI ITPOEKTOB
MIICY, nonumaer
HaIlMCaHHbBIC
aJTOPUTMBI B Pa3HBIX
BHUIAX.

OO0yuaromuiics
JEMOHCTPHPYET HETIOJIHOE
COOTBETCTBHE CIEIYIOIIUX
YMEHUU: YUTaTh
JNEKTPUIECKHE
MIPUHLIUIIHAIBHBIE CXEMBI
npoextoB MIICY, nonumars
HaIlMCaHHBIE AITOPUTMEI B
pasHbIX BuAax. [Jomyckatorcs
3HAYUTENIbHBIE OMINOKH,
MIPOSIBIISETCS
HEIOCTATOYHOCTh YMEHU,
TI0 psly IOKa3aTesew,
00y4aromuiics UCTIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUSA

OO0yuaromuics
JEMOHCTPHUPYET

HYaCTUHYHOC COOTBCTCTBHUC

CIEAYIOLIUX YMEHUI:
YUTATh NEKTPUUECKHE

OPUHIUIIAJIBHBIC CXEMBI

npoektoB MIICY,
MOHMMATh HAaITMCAHHbIE
ITOPUTMBI B Pa3HbIX

BUaax. YMeHus OCBOCHBI,

HO JTOTTYCKAaOTCS
HE3HAYNTEIbHBIC
OIIMOKYU, HETOYHOCTH,
3aTpyTHEHHS TIPH
AHATUTUIECKHIX

OO0yuaromuics
JEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHUE
CJHEYIOLIUX
YMEHHI: YUTaTh
SIEKTPUIECKUE
NPUHLIUIINATBH
bIE CXEMBI
MIPOEKTOB
MIICY,
IIOHUMATh
HaIMCaHHBIC
ITOPUTMEBI B
Pa3HbIX BUAAX..

MIPH OTIEPUPOBAHHUN oTepalusx, mepeHoce CBob6ozHO
YMEHUSIMU IIPU UX NIEPEHOCE | YMEHMI Ha HOBBIE, onepupyer
Ha HOBBIE CUTYALHUH. HECTaHAAPTHBIC MIpHOOPETEHHBIM
CUTYyaLuH. 1 YMCHHSMH,
IMPUMCHSICT UX B
CUTYyaLusix
MTOBBIIIEHHON
CIIO’KHOCTH.
BJIA/IETh: OOyuatommuiicst He OOyuatommuiics Buageer OO6yuaromuiicst vactuaHo | OOyvarommiics
HaBbIKaMH BJIagCCT UJIN B HaBbIKaAMH pa3p360TK1/I BJ1aAC€CT HaBbBIKaMU B ITIOJIHOM
pa3paboTKu HEJ0CTAaTOYHON ANEKTPUICCKHUX CXEM pa3paboTKu o0beMe BIIajeeT
JJIEKTPUYECKUX | CTETIEHH BIaJeeT MIICY, nanucanus xoaa, NEKTPUUYECKUX CXEM HaBBIKAMH
cxem MIICY, HaBBIKAMU pa3pabOTKH | MeToJaMH pa3paboTKu MIICY, nanucanus xojia, | pa3paboTKu
HarmmcaHusa QJICKTPUUYCCKUX CXEM AJITOPUTMOB JIA METOAaMU pa3pa60TK1/I DJICKTPUUCCKUX
KOJa, MIICY, nanncanus MIPAKTUYECKOr0 IPUMEHEHUS | AITOPUTMOB IS cxem MIICY,
METOAaMHU KO/1a, METOJaMu B HETIOJIHOM 00beMe, MIPAKTUIECKOTO HalKCaHus
pa3paboTKu pa3paboTKu JIOIYCKAIOTCs 3HAUUTEIIbHBIE | IIPUMEHEHUS, HABBIKU KOJa, METOJIaMH
JITOPUTMOB QITOPUTMOB AJIS OIINOKH, IPOSIBIIAETCS OCBOEHBI, HO pa3paboTku
IE MPaKTUYECKOTO HEJIOCTaTOYHOCTD BIAACHUS | JOIMYCKAIOTCS ITOPUTMOB IS
MMPAKTUYECKOTO IIPUMCHCH HaBbIKaMU 110 pAay HE3HAYUTCIbHBIC IMPAKTHYECKOT' O
NIPUMEHEHUS nokasarenei, O0yJaroniuiicsi | omrOKN, HETOYHOCTH, [IPUMEHEHUH,
WCHBITHIBACT 3HAUNTENbHBIE | 3aTPyIHEHUS IpU CBOOOJHO
3aTpyAHCHUA ITIPpU AHAJIUTHYCCKUX IMPUMCHSCT
MPUMEHEHU T HABBIKOB B oTepanusx, mepeHoce MOJTy4YeHHbIE
HOBBIX CUTYyaLUsIX. YMEHUI Ha HOBBIE, HaBBIKU B
HECTaHAApPTHHIC CUTYyaLusx
CUTyaluu. MMOBBIIIIEHHON
CJIO’KHOCTH.

ITK-4 - Cnioco6en pazpaéarbiBaTh J0KYMEHThI HH(POPMANHOHHO-MAPKETHHIOBOI0 HA3HAYEHMSI, pa3padaThIiBaTh
TeXHHYeCKHe TOKYMEHThI, aIpecOBAHHBIC CENHAIHUCTY 10 NHGPOPMAIMOHHBIM TEeXHOJIOTHAM

3HATh:
0 COCTaBe
MIPOEKTHOM
JOKYMEHTalWH,
TUIIOBBIX
paznenax 3Tou
JOKYMEHTalWH,

OO0yuaromuiics
JEMOHCTPHUPYET TIOTHOE
OTCYTCTBUE WIIN
HEJ0CTaTOYHOE
COOTBETCTBHE
CJIEIYIOIUX 3HaHUM: O
COCTaBe€ MPOEKTHOU

OO0yuaromuiics
JIEMOHCTPHUPYET HETIOTHOE
COOTBETCTBHE CIECAYIOIIUX
3HAHUH: O COCTaBe
MIPOCKTHOM TOKyMEHTAITHH,
THUIOBBIX pa3jienax 3Tou
JTOKYMEHTAIIUH, TOPSIIKE

OO0yuaromuiics
JIEMOHCTPHPYET

HYaCTUHYHOC COOTBETCTBUC

CIIEYIOIINX 3HaHUH: O
COCTaBe MPOEKTHOM

AOKYMCHTAlU, TUIIOBBIX

paznenax 3Tou

OO0yuarommuiics
JIEMOHCTPHUPYET
IIOJIHOE
COOTBETCTBUC
CIICTYIOITNX
3HAHUH: O
CcOoCTaBe
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MOPSIIKE CaYu | TOKyMEHTaluH, CIa4M MPOEKTA 3aKA3UHKY. JOKYMEHTAIUH, TIOPSIAKE | IPOECKTHOU
MIPOEKTa THUIIOBBIX pazjienax JomyckaroTcsl 3HaYUTENbHBIE | CAAYM IPOEKTA JOKyMEHTALIH,
3aKa34uKy 3TOH JOKYMEHTAlINHY, OLIMOKH, TIPOSIBIISIETCS 3aKa34MKy, HO TUIOBBIX
HOPSIAKE CAYU HEJOCTATOYHOCTbh 3HAHUM, 10 | AOMYCKarOTCs pazzenax 3Toi
MIPOEKTA 3aKA3UUKY pALy moKaszaTenei, HE3HAUYUTEIIbHbIE JOKyMEHTALNH,
00y4Yaroluiics UCTILITHIBACT | OIIMOKH, HETOYHOCTH, MOpAKE Claduu
3HAYUTENbHBIC 3aTPYAHEHUS | 3aTPyAHEHUS IpHU IIpOeKTa
IIpY OTIEPUPOBAHUU AHAITUTUYECKUX 3aKa34uKy,
3HAHUSAMU TIPU UX NEPEHOCe | olepanusix. CBOOOHO
Ha HOBBIE CUTYalIHH. onepupyeT
MPHOOPETEHHBIM
1 3HAHUSIMU.
yMeTb: OOyuatommuiicst He OOyuaromuiics OO6yuaromuiics OO6yuarommuiics
OCYLIECTBJISTh | YMEET WIU B JEMOHCTPHUPYET HETIOIHOE JEMOHCTPUPYET JEMOHCTPUPYET
pa3paboTKy HEJ0CTaTOYHON COOTBETCTBHE CIIEIYIOIINX YaCTUYHOE COOTBETCTBUE | MOJHOE
MPOEKTHOM CTEIIEHU YMEET YMEHUU: OCYIIECTBISATh CJHEAYIOLIUX YMEHUM: COOTBETCTBHE
JOKYMEHTAIUH, | OCYIIECTBIIATH pa3paboTKy MPOEKTHOM OCYLIECTBIISTh CJHEYIOLIUX
BBOJ B pa3paboTKy NPOCKTHOM | JOKYMEHTAlluH, BBOJI B pa3paboTKy MPOEKTHOM YMEHUI:
JKCIUTyaTallMi0 | JOKYMEHTaluH, BBOJ B | 3kcruryartauio MIICY, JIOKYMEHTAallUH, BBOJI B OCYIIECTBIIATh
MIICY, skciuryatanuio MIICY, | oOciyxuBaHne U peMOHT skcmiryatanuo MIICY, pa3paboTKy
oOciry>)KuBaHue | OOCITy>KUBaHHE koMmmnonenTos MIICY. 00CITy’)KUBaHHE ¥ PEMOHT | IPOCKTHOU
A PEMOHT PEMOHT KOMIIOHEHTOB Homyckarotcst 3HauuTenbapie | kKommoHeHToB MIICY. JIOKyMEHTAlLINH,
KOMITOHEHTOB MIICY OITMOKY, MPOSBISAETCS VYMeHus: 0CBOCHBI, HO BBOJI B
MIICY HEJOCTATOYHOCTh YMEHUIA, JOMYCKaOTCs AKCILTYaTaLHIO
TI0 psly MOKa3aTesei, HE3HAYNTEIIbHBIE MIICY,
00yYaIOIUICS UCTIBITHIBACT | OMIMOKH, HETOYHOCTH, 00CITyKHBaHHE
3HAUUTEIIbHBIC 3aTPYAHCHUS | 3aTPYJHEHUS IPU U PEMOHT
IIpH OTIEpUPOBAHUH AHAIUTUYECKUX KOMIIOHEHTOB
YMEHUSIMU IIPU UX NIEPEHOCE | OINlepalusiX, [IEPEHOCE MIICY.
Ha HOBBIE CUTyallUU. YMEHUH Ha HOBBIE, CBoOosiHO
HECTaHJapPTHbHIE Onepupyer
CUTYaI1H. IPUOOPETEHHBIM
U YMEHUSIMH,
MPUMEHSIET UX B
CUTYaIUsIX
MOBBILIEHHON
CJIOKHOCTH.
BJIAJIETh: OOyuaroiuiics He OOyuaroIuiics BiajaeeT OOyuaromuiics yactuuno | OOydaromics
HaBbIKAMU BIIaJICET WIU B HaBbIKaMU BIIa/Ic€T HaBBIKAMH B IIOJTHOM
JNIEKTPOMOHTA | HEJOCTaTOYHOI AJIEKTPOMOHTAXHBIX PA0OT U | DIIEKTPOMOHTaKHBIX o0Bpeme BrajieeT
JKHBIX paOOT M | CTEIICHHU BJIaJIeeT pa3pabOTKHU MPUKIIATHOTO pabot u pa3paboTku HaBbIKAMHU
pa3paboTKu HaBbIKaMHU MPOTPaMMHOI0 OOecIieueH sl | MPUKIaTHOTO 3IEKTPOMOHTAX
MIPUKJIAJJHOTO 3JIEKTPOMOHTAYKHBIX MIICY cornacHo MIPOrpPaMMHOTO HBIX PaboT U
MPOrpaMMHOr0 | paboT U pa3paboTKH HOPMATHBHBIM IOKyMeHTaM | obecreueHuss MIICY pa3paboTKu
obecrieueHust MIPUKJIAJHOTO U YMEHHEM pa3padaTbiBaTh COTJIACHO HOPMATUBHBIM | MPUKJIAJHOTO
MIICY MIPOrpaMMHOI0 TaKHe JOKYMEHTHI B JOKYMEHTaM U yMEHUEM MIPOrpaMMHOI0
COTJIACHO obecneuenust MIICY HEMOJHOM 00BeMe, pa3pabaTsIBaTh TaKkue oOecrnevyeHus
HOPMAaTHUBHBIM | COTJIACHO JOITYCKAIOTCS 3HAYNUTENIbHBIE | JTOKYMEHTBI, HABBIKH MIICY
JOKYMEHTaM U | HOpMaTUBHBIM OLIMOKH, MIPOSIBIIAETCS OCBOEHBI, HO COTJIACHO
YMEHHEM JOKYMEHTaM 1 HEJOCTAaTOYHOCTH BIAJACHHUS | JOMYCKAIOTCS HOPMaTHUBHBIM
pa3pabartbiBaTh | YMEHHUEM HaBBIKAMHU TI0 PALY HE3HAYUTEIbHBIC JIOKYMEHTaM U
Takue pa3pabaTeIBaTh Takue nokasarenet, OOyJarouuiicsi | omMOKH, HETOYHOCTH, YMEHHEM
JOKYMEHTBI JIOKYMEHTBI WCIIBITBIBAET 3HAYUTENbHBIE | 3aTPYAHEHUS IpHU pa3pabatbiBaTh
3aTpyAHECHUS IpU AHAJTUTHYECKHUX TaKue

13




IIPUMCHCHHNU HABBIKOB B ornepanusax, NEPeHOCce JOKYMCHTHI,

HOBBIX CHTYyaIlHsX. YMEHHI Ha HOBBIE, CBOOOIHO
HECTaHJIAPTHHIC MPUMEHSIET
CUTYaIIH. MTOJTy9eHHBIC
HaBBIKU B
CUTYaIMSIX

MOBBIIICHHON
CII0KHOCTH.

Ixana OLICHUBAaHMs peE3yjabTaToB l'lpOMe)KyTO‘lHOﬁ aTTeCTallii 1 UX OIIMCaHHue

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3AMEH.

[IpomexyTouHast aTTecTanus OOydJarouuxcs B (opme sK3amMeHa IMPOBOJAMUTCS IIO
pe3yJbTaTaM BBIIMOJHEHHUS BCEX BHUAOB YUCOHOM pabOThI, MPEAYCMOTPECHHBIX yUEOHBIM
IJIAHOM TI0 JIAHHOM JUCHUIUIMHE «MUKpPOIPOLUECCOPHBIE CHUCTEMBI YIPABJICHUS», MPHU
3TOM YYMTBIBAKOTCS PE3YJIbTATHI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH B TEUEHUE CEMECTPA.
OlieHKa CTENEeH TOCTHXKEHHS 00yYaloIUMUCS TJIaHUPYEMBIX PE3YJIbTaTOB O0yUEHUS IO
JTVCLIUIIMHE TPOBOAUTCS MPEINOAaBaTEIeM, BEIYIIUM 3aHATHS MO JUCLHUIIIIMHE METOA0M
DKCIEPTHOM OmeHKUA. [lo uroram TmpOMEXYTOYHOW AaTTEeCTallid 10 JAUCHMUILIAHE
BBICTABJISIETCA  OLEHKA  «OTJIWYHO»,  «XOpOIIO»,  «YIOBJICTBOPUTEIBHO»  HJIHU
«HEYJIOBJIETBOPUTEIILHO.

IlIxana oueHNBaHUA Onucanue
BrinonneHsl BCE o0si3aTejIbHbIE YCJI0BUA
MOATOTOBKH CTyJIeHTAa K MPOMEXKYTOYHOM
aTTeCcTalMH, MPETYCMOTPEHHBIC MpOrpamMMOoNn
TACHUIIMHBL. CTYJIEHT JTE€MOHCTPUPYET COOTBETCTBHUE
3HAHUU, YMEHUM, HABBIKOB MMOKA3aTEIIsM,
OTtianuno IIPUBEICHHBIM B Ta0NuIax, OICpUPYET

NPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMH,
IPUMEHSIET UX B CUTYAlUSIX MOBBILICHHOW CIIO)KHOCTH.
IIpu sTOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIHHBIC
OIMOKW, HETOYHOCTH, 3aTPYIHEHUS] TPU TepeHOCe
3HAaHUW U YMEHUW HA HOBBIE, HECTAHIAPTHBIC 3a1aUH.

BrinosiHeHsl BCE o0s13aTesIbHbIE yCJI0BHS
NMOATrO0TOBKH CTYAeHTa K  NPOMEXKYTOYHOM
Xopoto aTTecTaluM, peayCMOTPEHHBIC MPOTpaMMOit
aucuuIuinHbl. CTYACHT J@MOHCTPUPYET COOTBETCTBHUE
3HAHUU, YMEHUU, HaBBIKOB NOKa3aTeNsM,
IIPUBEJICHHBIM B Ta0IHIIAX, Onepupyer
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NpPUOOPETEHHBIMUA 3HAHUSMH, YMEHHUSIMH, HABBIKaMU.
B T0 XK€ BpeMsa npH  OTBETE  JOIYCKaeT
HECYILIECTBCHHBIE IIOTPEIIHOCTH, 3aJadd pelaer ¢
HEJ04YEeTaMH, HE BIMAIOIMMHU Ha OOIIMNA X0/ pEeLIeHMS.

BrimoaaeHs! BCE 00s13aTe/IbHbIE YCJI0BUA
NOATOTOBKH CTyJeHTAa K MPOMEKYTOUYHOU
aTTecTalnm, PEYCMOTPEHHBIE MPOrpamMMOoun
nucuumuinHbl. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHUH, HaBBIKOB IoKa3aTeisM,
MIPUBEACHHBIM B TaOIUIAX, ONEpUPYET
PUOOPETCHHBIMU 3HAHUSMH, YMECHHUSMH, HaBbIKAMHU.
Ho noxka3piBaeT HernmyOOKHe 3HAHHS, NMPU OTBETE HE
JOTyCKaeT TPyOBIX OIMIMOOK WJIM MPOTHBOPEUUIA, O HA-
KO B (hOPMYJIMPOBAaHUU OTBETA OTCYTCTBYET IOJDKHAS
CBSI3b MEX/y aHAJIM30M, apTYMEHTALIMEN U BBIBOJIAMMU,
B pEIICHUM 3aJlad MOTYT COJEep)KaThCsl TpyObIe
omuOKu. JIJisi moJydeHusi MPaBUJIBHOTO OTBETa TpeOy-
FOTCSA YTOUHSIOIINE BOIIPOCHI.

Y 10BIETBOPUTEIBLHO

He BbInOJIHEHB! 00s13aTe/IbHBIC YCJIOBHS MOATOTOBKH
CTYAeHTa K  IPOMEKYTOYHOH  aTTecTaluM,
MpPEIyCMOTPEHHBIE TporpamMmon aucuuruinael, MIJIN
CTyIEHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHWI, yMEHUH, HaBBIKOB MTPUBEJAECHHBIM B Ta0JIMIIAX,
JOIYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH, MPOSIBISETCS
OTCYTCTBME 3HAHUW, YMEHHI, HABBIKOB IO PALY
NIOKa3aTeJed, CTYJIECHT HCHBITHIBAET 3HAYUTEIbHBIE
3aTpyJHEHHMs IIpU  ONEPUPOBAHUM 3HAHUSMHU U
YMEHHUSIMU.

HeynoBieTBopuTeIbHO

DoH/IbI OLIEHOYHBIX CPEACTB NMpeACTABJICHbI B NPpUJIo:keHun 1 Kk padoueii mporpamme.

7. YueOHO-MeTOoAUYeCcKOe U HHPOPMAITMOHHOE o0ecniedyeHre JUCHUIIJIMHBI.

a) OCHOBHAas JiMTeparypa:

1. Kamamnaukos B.U., Hedbenos C.B. DnexkTpoHuka 1 MUKPOIIPOIIECCOPHAs TEXHUKA.
VYuebnuk aisa By3oB. M.: Akagemust 2012.

2. ApXHUTEKTypa, IpOrpaMMHUPOBAHUE U TPUMEHEHHUE 8-pa3psIHbIX MUKPOKOHTPOJIJIEPOB
cemeiictBa ATMEL ATmega. Jlabopatopnsiii npaktukym. M.: 3A0 HIIK
«Komnwrorepaunky. http://kit45.i1fmo.ru/mensp/MCU/LabStand2 ATMegal28.pdf

0) 10MOJTHUTEJIbHAA JIUTEPATypPa
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3. Esctudeen A.B. Mukpokontposepsl AVR cemeiictBa Mega. PykoBoicTBo
nojb3oBatens. Kues. Jlogska, 2007

B) JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypChl

1. https://e.lanbook.com/  DnekTpoHHO-OMOIMOTEUHAs CUCTEMA U31aTeNbCTBA «JIaHb
(mata obparmenus 10.08.2023)

2. https://academia-moscow.ru/e_learning/pum/ IIporpamMmmHO-y4eOHbBIE MOIYIIN
«M3paTenpckuii eHTp «Akagaemusy. (nata oopamenus 10.08.2023)

3. O0P B pazpaboTke

r) NPOrpaMMHoe odecrevyeHue
4. Cpena paspabotrku Microchip Studio (panee Atmel Studio m AVR Studio) co
CBOOOTHOI JIUIIEH3UEH.

KEDKI[BIﬁ CTYACHT obecnieueH HHAWBUAYAJIbHBIM HCOIPAHHUYCHHBIM JOCTYIIOM K
QJICKTPOHHBIM OnbIMoTeKaM YHUBCPCUTCTA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x  snexrponno-6ubaoTedHBIM
cucteMaM (JIEKTPOHHBIM OMOIMOTEKaM):
Ne Ne norosopa.
. /;1 DJIeKTPOHHBII pecypc Cpok aeiicTBust Ha3Banus KoJ1eKIuin
AocTyna
ObC «M3narensctBa Jlanb» | Jorosop Ne 73- | MHkeHEpHO-TEXHUYECKHE HAYKU
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3marenscTBO
EIl/17 ot 28.05.2017. | 28.05.2017. «MauuHocTpoeHue»;
(e.lanbook.com) HHxeHepHO-TeXHUUECKHE HAYKH
— UznarensctBo MI'TY um. H.J.
baymana;
1 WmxeHepHO-TeXHUYECKHE HAyKU
— M3narenscTtBO «PU3MATINTY;
DKOHOMHUKA 1 MEHEJKMEHT —
UznarenscrBo «@aunra» u 38
KHMT U3 Apyrux pasnenoB ObC
(cM. caliT yHUBepcUTeTa pasien
O6mbIMoTeKA)
5 3]5(_3 «Kaura®on» Ha opopmnenun Komnexkuus uz 172405 usnanuii
(knigafund.ru)
Hayunas anekTpoHHas | CBOOOIHBIN 1134165 nayunsIx cratei
3 O6ubanoreka JIOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTosiHHBIM 0630p CMU (apxuB nmy6iukanuit
(polpred.com) JOCTYTI 3a 15 nert)
Hay4nas siekTpoHHas ITocTossHHBIN 3800 HauMeHOBaHUI KYpPHAJIOB B
5 O6ubanoreka JOCTYT OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JloCTym K 3JIeKTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;
6 pecypcam U3/1aTenbCcTBa «Poccuiicknii SpringerProtocols;
SpringerNature donn SpringerMaterials;
dynnamentaibabix | SpringerReference;
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Uccnenosannii» ot | zbMATH;

03.10.2016 Ne 11- | Nature Journals

01-17/1123 c

MPWIOKEHUEM

C 01.01.2017 -

06eccpovyHO
CrpaBoyHas norckoBas | be3 nqorosopa Hopwmgl, npaBuiia, cTanzapTsl U

7 crucTrema 3aKOHO/IaTEJILCTBO 110

«Texakcnepr» TEXHHYECKOMY PEryJIUPOBAHUIO

8. MarepuajbHO-TeXHHYecKOe o0ecnieyeHne TUCIUTLTUHBI.
JIabopaTopHnsiil ctena JIC-2 s u3ydeHuss MUKPOKOHTPOJIIEPOB apXUTeKTypbl AVR
C METOANYECKUMHU YKa3aHUSAMHU.
KoMmnbroTepHble Kacchl yHUBEPCUTETA.

9. MeToauyeckue peKOMEeHIAIUM JJIsI CAMOCTOSITEJILHOM padoThl CTY/IEHTOB

CamocrosiTesibHAsE pa0oTa CTYJeHTOB HaNpaBJieHAa HA pelleHHe CJeIyIunX
3a/1ay:

CaMmocTtosTenbHass paboTa SBISETCA OJHUM M3 BUAOB yuyeOHbIX 3aHATHH. Llenb
CaMOCTOATENIbHOM  paboOThl — NPaKTUYECKOE YCBOEHUE CTYIEHTAMH BOIPOCOB
MIPOEKTUPOBAHUSI ~ MHUKPOIIPOLIECCOPHBIX ~ CHUCTEM Ha 0a3e  MHUKPOKOHTPOJIEPOB
apxutektypsl AVR, paccmarprBaembIx B IpoLiecce U3yYEHUs JUCHUTIINHBI.

AyauTopHasi caMOCTOsITe/IbHAsE paboTa MO AUCHUIUIMHE BBIMTOIHSAETCS HA YYEOHBIX
3aHATHUSX MOJ] HEMOCPEACTBEHHBIM PYKOBOACTBOM MPENOAABATENS U MO €ro 3aaHHUIO.

BreaynuTopHas camocrosiTenbHasi paboTa BBINOJHAETCS CTYAEHTOM MO 3aJaHHI0
npenoaaBaTesis, HO 6e3 ero HemocpPeACTBEHHOTO y4acTusl.

3amaum caMoCTOATEeILHOM PadoThI CTy/IEHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSATEILHON yueOHOM pabOThI;

- OCBOEHUE COJIEP>KaHUS TUCLMILINHBI;

- yray0sieHne colep KaHus U OCO3HaHUE OCHOBHBIX MOHATUH AUCLUUIUINHBI;

- HCIOJIb30BaHNE MaTepuaia, COOPaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSITEIbHBIX
3aHATHH 17151 9 ()EKTUBHOM MOJITOTOBKHU K SK3aMEHY .

Buabl BHeayIMTOPHOM CAMOCTOSITEJIbHOU PadOThI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTNIETbHBIX TEM JUCIUIUINHBL

- TOATOTOBKA K JICKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K JJA0OPATOPHBIM 3aHSITHSIM;

- opopMJIEHHE OTYETOB IO BBHIMOJIHEHHBIM J1a00OpPaTOPHBIM paboTaM U MOATOTOBKA K
WX 3allUTe.

JIJisi BBIMIOJTHEHUST JIOOOTO BUJA CAaMOCTOATENbHON pPabOThI HEOOXOIUMO MPOUTH
CJIEIYIOLUE ATAIIbI:

- OTIpEJICJICHHUE 1IeJIM CaMOCTOSITENIbHOM paboThI;

- KOHKPETH3allvs MO3HABaTEIbHON 3a/1a4H;

- CaMOOLIEHKA TOTOBHOCTHU K CAMOCTOSITENIbHOM padoTe;

- BEIOOD aJIeKBaTHOTO crioco0a AeMCTBUSI, BEAYIIETO K PEIICHUIO 3a]a4u;
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- TUTAaHUPOBAHUE Pa0OTHI (CAaMOCTOSTEILHON WJIU C MOMOIIBIO MPEToAaBaTeNsi) Hal
3aJlaHuEM;

- OCYIIECTBIICHHE B TMPOIECCE  BBITIOJHEHUS  CaMOCTOSTEIIBHON  pabOThI
CaMOKOHTPOJIS (TIPOMEKYTOYHOTO M KOHEUHOTO) Pe3yIbTaTOB PabOThl U KOPPEKTHPOBKA
BBITIOJTHEHHS PaOOTHI;

- pediexcus;

- Ipe3eHTanus paboTHI.

10. MeToauyeckue peKOMeHAAIUM JIsI IPenoiaBaTesis

Ha mnepBoM 3aHATHM MO JOUCHUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYACHTOB C
MOpSAIKOM €€ u3yueHusa (TemMamMu Kypca, GopmMamu 3aHSATHI, TEKyIIero U
MIPOMEKYTOUYHOTO KOHTPOJISA), PACKPBITH MECTO U POJIb TUCUUIUIMHBI B CUCTEME HAYK, €€
MPAaKTUYECKOE 3HAYEHUE, JIOBECTU 1O CTYAECHTOB TpeOOBaHMS K (OpME OTYETHOCTH U
MpUMEHEHHUsI BUJOB KOHTpOJIA. Bbigatorcs 3amanHus AJis MOATOTOBKU K J1a0OpaTOpPHBIM
paboram.

[Ipy moAroToBke K JIaDOPATOPHBIM PadoTaM IO TEPEUYHIO OOBSABICHHBIX TEM
MIPEMNO/IaBaTeIt0 HEOOXOUMO YTOUHHUTD IJIAH UX MPOBEJCHUS, TPOyMaTh (hOPMYITUPOBKHU
U coJiepKaHhe YYEOHBIX BOIMPOCOB, BBIHOCUMBIX Ha OOCYXXJEHHUE, O3HAKOMHUTHCA C
IIEPEYHEM BOIIPOCOB O TEME JIabopaTOPHOU PabOTHI.

B xone nmaGoparopHoii paboThl BO BCTYMHUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO
3HAYUMOCTh TEMBI J1a00paTOPHOUM PadOThI, ONPENETUTh MOPSIAOK €€ MPOBEICHUS, BpEMS
Ha OOCyXJeHHe Kaxaoro ydeOHoro Bompoca. [IpuMeHsisi (pOHTaIbHBIN ONpOC JaTh
BO3MOKHOCTh BBICTYIIUTh BCEM CTYJI€HTaM, MPUCYTCTBYIOIIMM Ha 3aHATHUH.

[{enecooOpa3Ho B X0/€ 3alUTHI JTA0OPATOPHBIX PadOT 3a7aBaTh BBHICTYNAIOIIUM H
ayAUTOPUU JOIMOIHUTEIIBHBIE U YTOUHSIONIME BOMPOCHI C LEJIbIO BBISICHEHUSI UX MTO3ULIUAN
M0 CYHIECTBY OOCYKIa€MbIX MPOOJIEM.

Crnenyer mpenocTaBUTh BO3MOKHOCTh BBICTYIUIEHHSI C MeCTa B BHUAE KpPaTKUX
COOOILIEHUH 1O OATOTOBJIEHHOMY 3apaHee BOIPOCY.

B 3aksmounTensHOM yacTu 1abopaTOpHOI pabOTHI CeAyeT MOABECTH €€ UTOTH: 1aTh
OIICHKY BBICTYIUICHMM KaXXJOTO CTyJeHTa U y4eOHOW TIpynmbel B IeJoM. PackpbwITh
MOJIOKHUTENbHBIE CTOPOHBI M HEJIOCTATKHU MPOBEACHHOMN J1a00paTopHO paboThl. OTBETUTH
Ha BOIIPOCHI CTY/ICHTOB. BbIaTh 3a1anust 171 CaMOCTOSITENIbHON Pa0OThI IO MOJATOTOBKE K
CIEAYIOLIEMY 3aHSTHIO.
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IIpunoxenue 1 k
paboueii mporpamme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCHUICKOM ®EJEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue nogrorosku: 09.03.01 « MudpopmMaTuKa U BHIYMCIUTEIbHAS TEXHUKA)
OII (mpodmp): «Kubepdusudeckrue cucTeMbl
®opma 00yueHus: OUHast

Bun npodeccuonansHoii gestensHoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «CMAPT-texHonorum»

P®OH/I OHEHOYHBLIX CPEJICTB

O ANCHUIIJIMHE MukponpoueccopHbie CHCTEMbI YIIPABJICHUSA

Cocrag: 1. [Taciopt goH1a OIIEHOYHBIX CPEACTB

2. OnucaHue OLICHOYHBIX CPEJICTB:

Mockga, 2023 ron
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NMOKA3ATENlb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUNA

Tabnuua 1

MUKPOITPOINECCOPHBIE CUCTEMbI YITPABJIEHUSA

®I'0C BO 09.03.01 «<MHpopMaTUKa M BHIYUCIAUTEIbHAS TEXHUKA)

B mipoiiecce 0cBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIACAYIOLIUE
OOICKYIBTYpHBIE U MPOPECCHOHATHHBIC KOMIICTCHIIHH

p3.3pa6OTKI/I CIICOHUAJIM3UPOBAHHOI'O

[IPOrpaMMHOr0  OOecleyeHus: ¢
MPUMEHEHUEM TPEXMEpPHOU
rpaduxu.

aJITOPUTM, IIOHUMATh
UCIIOJIb3YEMBIN S3bIK
MIpOrpaMMHUPOBAHUS
YMeTh:
® [IOHMMATh HAITMCAHHbBIE
AJITOPUTMBI B Pa3HBIX BUJAX: B
OIoK-cXeMax, B IPOrpaMMHOM
KOJI€, TEKCTOBLEIM BHIOM
BJIAJETh:
e HABLIKOM HaNWCaHUd KOJa,
METOJaMH, HEOOXOIUMBIMH
JUTSL pa3paboOTKH aJTOPUTMOB U
mporpamMm, TPHUTOAHBIX IS
MPaKTUYECKOTO MPUMEHEHHUS

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTeneHu ypoBHeii

NH- ®OPMYJINPOBKA ¢GopMHpOBAHUS [OLIEHOYHOTO |(OCBOCHHUS

JTEKC KOMIIETeHIIHIi  (cpeAcTBa**  |KOMIeTeHUM

IK-3 (Crocoben paboTaTh HaJl NPOEKTaMU BHATh: maboparopusie  [3JIP lba3oBblii ypoBeHb:
KOHTPOJIMPOBATh XOJ HX pabdoT B ® OCHOBHbBIC IIPUHIIMITBI U [paboThl, BOCIIPOU3BOJICTBO
obnactu HCIIOJIb30BaHUS METO/bI pa3paboTKu CaMOCTOSITEIIbH MOJIYYCHHBIX 3HAHUM B
TPEXMEPHOIO  MOJCIIUPOBAHUSA U AJITOPUTMOB, KaK CTPOUTCS ast pabota X0J1€ TEKYLIETro

KOHTPOJIS
IloBbIlICEHHBIN YPOBEHB:
NpPaKTUYeCKOe TPUMEHEHUE
MOJYYEHHBIX  3HAaHUH B
mpolecce IMOATOTOBKH K
iTabopaTopHBIM paboTam
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*k_

IK-4 |Cnocoben pa3pabaThiBaTh BHATH: IeKus, 3au lba3oBblii ypoBeHb:
ITOKYMEHTBI uH(GOPMAIMOHHO- ® 0O CTPYKTYp€ NMPOrpaMMHBIX CaMOCTOSTENIbH BOCIIPOU3BOJCTBO
MapKETUHTOBOTO Ha3sHA4YEeHUs, KOMIUIEKCOB, OCHOBHYIO ast pabota [MOJTYYECHHBIX 3HAHUI B
pazpabaThIBaTh TEXHUUYECKUE TEOPUIO UX IIOCTPOCHUA U X0ZI€ TEKYLErOo
ITOKYMEHTBHI, aJpECOBaHHbIC BBITIOJIHEHUH UX PEMOHTA. KOHTPOJIA
CIEHHUAIMCTY 10 MH()OPMALMOHHBIM [ToHrMaTh 0 pacmoIOKEHUN IloBbIlICHHBIN YPOBEHB:
TEXHOJIOTUAM CBS3U BCEX KOMIIOHEHTOB MPAKTUYECKOE TPUMEHEHUE

YyMeTh: [MOJYyYCHHBIX  3HAHUM B
® OCYIIECTBIISITH pa3paboTKy, rnpornecce  MOAroTOBKH K
BBOJ B DKCILIIYaTaIHIoO, 3a4cry
00CTyKMBAaHUE U BBITIOIHATH
PEMOHT BJIEKTPOHHBIX CUCTEM U
BBIYUCIIUTENIBHBIX KOMIIJIEKCOB
BJIA/ICTH:
® HaBBIKAMU PEMOHTA
3JIEKTPOHHBIX CUCTEM U
BBIUMCIIUTEIIbHBIX KOMIIEKCAX,
BJIAZCTh IOHUMAHUEM
alropuTMa BBOJA B
JKCIUTyaTauIo.
CoxkpanieHus hopm OIIEHOYHBIX CpencTB CM. B MIPHIOKEHUH 2 K PIL
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[Ipunoxenue 2
K paboueii nporpamme

HepequL OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE «MI/IKPOHPOIICCCOPHLIC CUCTEMBI YIIPABJCHUN»

HanmenoBanne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakTrepucTuka OEHOYHOTO OLICHOYHOTO CPE/ICTBA B
OC cpeacTsa CpeAcTBa dOC
CpencTtBo TpPOBEPKHM YMEHHUM W HAaBBIKOB
1 37Ip MPUMEHATh  TOJYYEHHbIC  3HAHUA IS 3amaHus a1 3aluThl
71a00paTOPHBIX pabOT

[PEIICHUA MPAKTUYCCKUX 3a7ad C IOMOIIBIO
MHCTPYMCHTAJIbHBIX CPCACTB.
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CTpyKTypa u cofep:kaHHe IUCHUILTHHBI « MHKPONPOLeCCOPHbIE CHCTEMbI YIIPABJIEHUSD) 110 HANPABJIEHUIO MOATOTOBKH
09.03.01 «MadopMaTka U BHIYMCIAUTEIbHAS TEXHUKA)
(0axanaBp)

n/n

Paznen

Cemectp

Heneas
cemecTpa

Buabl yueOHoi padoThl,
BKJIIOYasl CAMOCTOSATEIbHYI0

padoTy CTy1eHTOB,

U TPYAOEMKOCTH B Yacax

@®opMbI ATTECTALMHU

J | II/C

Jao6

CPC

KCP

3JIP

CenbMoii cemecTp

11

JTanbl NPOEKTHPOBAHUA MUKPONIPOLIECCOPHOI CHCTEMBI
(MIICO).

KonuenTyanbHbIN, aITOPUTMHUYECKHUA U TPOTrPAMMHBIIA
YPOBHH.

1.2

Cucrema komana mukponpoueccopa K1810BM86.
Knaccudukanus, cTpykTypa KOMaH kI, METO/IbI aJpeCcallyH,
¢dopmupoBaHue 6aliTOB KOMaH/I, FPYIIbI KOMaH/ MO
(YHKIIMOHAJIbHOMY Ha3HAYEHUIO.

13

JIaGoparopHas pabota 1 «/3yuenue yuebHoit MukpoOBM
YMIIK-86»

1-2

14

JIaboparopHas pabdota 2 «Accem6nep MIT K1810BMS6.
Knaccudukanms, popmar kKoMaH]1, METOIBI aAPECAIIUH.
dopmupoBaHue MepBoro O6aiTa U MOcTOaNTa KOMaH/IbI
TIEPECHUIKI.

3-5

14

1.5

JIaGoparophas pabota 3 «Accem6biiep MII K1810BM86.
Apudmerndeckre u JOrHIecKre KOMaHIIbI».

14

1.6

IpuHOMI agpecHOro B3auMOACHCTBUS HA MarucTpaJIu.
[Tonnas u yactuynas nemmdpanus aapeca. Mcnonb3oBanue
cTannapTHeIX nemmdparopos u [13Y nns gemmdpamnmn
azpeca.

1.7

JlabopaTtopHas pabota 4 «Accembnep MIT K1810BM86.
Komanzp! pacimpeHnHoit apudMeTHKH U paboThI ¢
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JACCATUYHBIMU YU CIIAMH)).

1.8

Conpsizkenne MUKpoIBM ¢ BHEIIHUMH YCTPOHCTBAMM.
[Tonxirouenue KiaaBuaTypbl 1 MHIMKATOpoB. CoxpaHeHHe
JAHHBIX MPU OTKIIOYCHUH MUTAHUS.

1.9

JlaboparopHas pabota 5 «Accem6nep MIT K1810BMS6.
IlenoueuHble KOMaHIBI».

9-11

12

1.10

ApOuTpsl, peanusymomme rudxkoe 00cay:;KNBaHUE
3anpocoB

JleTepMUHUPOBAaHHBIE U BEPOATHOCTHBIE ApOUTPHI.
Crioco0bl BBIICJIEHHS] HCTOYHUKOB 3aIIPOCOB.

8-9

1.11

3amuTa naboparopHoit pabotsl 2 «Accembnep MIIT
K1810BMS86. Knaccuduxanms, popmatr KOMaH 1, METOIbI
anpecanuu. @opMupoBaHue EpBOro Oaiita u mocroaira
KOMAaH/IbI IEPECHIITKI.

12-14

12

1.12

Metoabl paciiMpeHus aApecHOro NPOoCTPaHCTBA
MeTtop1 OKHa, 0a30BbIX PETUCTPOB, OaHKOB. MeTo
BUpTyalbHOU naMATu. CTpyKTypa 1 Ha3HaueHue 0JI0KOB
CUCTEMBI, pEATU3YIOLIEH METO/I BUPTYAIIbHOU ITAMSTH.
O0630pHas JICKIHSI.

10-11

1.13

HNurtepdeiicabie BUC.

OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN U CTPYKTYpPHBIE
CXEMBI TApAJIJIEILHOTO U MOCIIEA0BATEIBLHOIO IIOPTOB U
IIPOrpaMMHUPYEMOT0 TaliMepa.

12-13

1.14

MuKpOKOHTPOJLIIEPbI

Omnpenenenue U CTPyKTypa MUKPOKOHTpoJLIepa, 8-, 16- u
32-pa3psiiHbIe MUKPOKOHTpOIUIEphl. [TpuHCTOHCKAS 1
I'apBapackast apxurektypa, RISC u CISC npoueccopsl.
CemelicTBa ¥ MPOU3BOAUTEH 8-Pa3psiIHBIX
MUKpOKOHTpoJuiepoB: - MCS-8051 (komnanuu Dallas
Semiconductor, Philips u ap.); - PicMicro komnanuu
Microchip; - AT Mega kommnanuu Atmel; - AVR komnanuu
Atmel; - 68HC05/705, 68HC08/908, 68HC11/711
KomnaHuu Motorola. MUKpOKOHTpOJIIEpBI ceMelcTBa
68HC08/908. OO6mas CTpyKTypa ¥ HOMEHKJIATypa.

14-17
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Mukpokontpoiiep 68HCI908PG32, ero cTpykrypa u
xapaktepucTtuku. [Ipoueccopusiii Mmoayins CPU 08,
pEerucTpoBast MOJIEIb, CIIOCOOBI a/Ipecallii; KOMaHIbl
MePEChUIKH, apU(PMETHUECKUX U JIOTHYECKUX OMepaiui,
CIIBUT'OB, OAWTOBBIX ONEpALUii U YCTAHOBKH MPU3HAKOB,
yIpaBJI€HUs] TPOrPaMMOM U IMPOIIECCOPOM.

3amuTa 1abopaTopHoii paboTsl 5 «Accembaep MIT

1.15 K1810BMS86. Llenmoueunnie KOMaHIbI». 15-17 9 6
1.16 | O630pnasn nekyusn 18 1
1.17 | O630pHas nabopatopHas padbora. 18 3
Dopma ammecmayuu 19-21
Bcero yacoB o 1MCIUILIMHE B CeIbMOM ceMecTpe 18 o4 72
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Bomnpocs! k 3k3aMeny

Knaccudukanus komarg MIT K1810BM86

00630p meronoB aapecaruu MIT K1810BM86

Peructposas anpecanus MIT K1810BM86

Henocpencteennas aapecanus MII K1810BM86

IIpsmas aapecanust MIT K1810BM86

Kocsennas peructpoas aapecanus MIT K1810BM86

bazoBas anpecanus MII K1810BM8&6

Nunexcnas aapecanus MIT K1810BM86

. bazoBas unnexcHas agpecanuss MIT K1810BM86

10 Komangsr cinoxkennsa n Berantanusa. Kog ASCII MIT K1810BM86

11.Komanns! cnoxenus u Beruntanusg. Kogq BCD MIT K1810BM86

12.lenenne B popmare ASCII MIT K1810BM86

13.Ymuoxenne B popmare ASCII MIT K1810BM86

14.Ienoueunbie komauasl. [Ipepukc nosropennss MII K1810BM86

15.Koman el nepecbuiku MIT K1810BM86

16.Dopmat komauasr MIT K1810BM86, naznaueHue moseii nepBoro Oaiira

17.Ctpykrypa nocroaiita komanast MIT K1810BM86

18.PopmupoBanue 3¢ dhexruBHoro aapeca MIT K1810BM86

19.0t1anbl NpoeKTUPOBAHUS MUKPOIPOLIECCOPHOU cucteMbl. PaboTa B pexume
UKJIA.

20.2Tanbl MPOEKTUPOBAHMSI MHKPOIIPOIIECCOPHOM cucTteMbl. Pabora B pexume
IIPEPHIBAHUM.

21.TunoBasi CTpyKTypa yrnpasisitonieir MUKpoOBM.

22.Cxema MoJHOM aemudpaiuu ajapeca.

23.YTIpoIIeHne CXEMBbI, peaTu3yIoIIeii METO T TTOJIHOM Aemmdpanun agpeca.

24 Tlepenaya undopmarmu 6e3 ucnonszoBanus IJ1.

25.Vcrionp30BaHne OTHCNBHBIX CTAaHAAPTHBIX JAemU(paTOpoB I YaCTHIHOU
nemdpanuu aapeca.

26.KackanupoBaHue CTaHAapTHBIX JeMIUGPaTOPOB.

27 .Vicnonb3oBanue mukpocxeM O3V npu yacTuuHOM Acemmdpaliuy ajapeca.

28.CucteMsl ¢ pesepBupoBaHueM Ha O6a3e mukpocxem O3Y.

29.Vcnonw3oBanue I13Y B kauecTBe agpecHoro aemmdparopa.

30.IIporpamMmmupyemast JJorudaeckas MaTpuila B Ka4eCTBE aJpecHOro aemmudparopa.

31.HauanpHbIi MycK MpoIieccopa U 3alyuTa BEIYUCICHUNH OT COOEB MUTAHUA.

32.ApOuTp ¢ mporpaMMUPYEMbIMU TTPUOPUTETAMHU KAHAJIOB.

33.BeposaTHOCTHBIM apOouTp.

34.TloaxmoueHne KJIaBUATYPbl U CTPEJIOYHBIX MHAMKATOPOB B MUKpO DBM.

35.Conpsbkenne  Mukpo OBM ¢ kjnaBuaTypod W TpyNIod JaTYMKOB C
MCITI0JIb30BAaHUEM OOILEr0 BXOAHOTO MOPTA.

36.1ToaxmroueHne KiIaBUaTypbl K Maructpaii Mukpo BM.

37.Ha3naueHue 1 OCHOBHbIE XapaKTEPUCTUKHU MapajieIbHOTO TOpTa.

38.CtpyKTypa napauiesbHOro nopTa.

oCoNoGRWNE
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39.Pexxumbl paboThI MapaieTbHOTO TIOPTa.

40.®opMaT yIpaBIIsIIOIIETO CI0BA MapaJljIeIbHOTO TOPTa.

41.Pexum "0".

42.Pexum "1".

43.Pexkxum "2".

44 TIporpaMMHpOBaHre apaJJIEILHOTO MOPTAa.

45.0mnepanuu yupasJsfoIIero CUrHalla napaiebHOro mopTa.
46.CTpyKTypa Nocie0BaTeIbHOTO MOPTa.

47.Ha3zHnaueHue U OCHOBHBIE XapaKTEPUCTUKH MOCIIEI0BATEIHLHOTO OPTA.
48.0OcHOBHBIEC CUTHAJIBI TOCJIEIOBATEIBLHOTO MOPTA.
49.YmpaBisroliee CI0BO MOCIeI0BATEIBHOTO TIOPTa.

50.Pexxumbl pabOTHI ITOCIEI0BATEILHOTO TIOPTA.

51.Bpemennsie quarpaMMbl paOOThI ITOCJIEI0BATEIBLHOTO TOPTA.
52.IIporpaMMupoBaHne MOCIEAOBATEIHHOTO MOPTA.

53.HazHaueHune 1 OCHOBHBIE XapaKTePUCTUKU IPOrPaMMHUPYEMOTO TaliMepa.
54.CTpyKTypa mporpaMMHpPyEMOro Taiimepa.

55.0OCHOBHBIE CUTHAJIBI IPOIPAMMHUPYEMOTO Tailmepa.
56.¥Ympasstoiiee cJI0BO MPOrpaMMUPYEMOro TaiMepa.

57.Pexxumbl paboThI MPOrpaMMUPYEMOTO TaiiMepa (C BpeMEHHBIMH IUarpaMmMaMHu ).
58.®dyukiuu curnana GATE.

59.0030p METO/I0B pacIIMpPEHUs aJPECHOTO MPOCTPAHCTBA.
60.Meton okHa.

61.MeTox 6a30BBIX PETUCTPOB.

62.Metoz OaHKOB.

63.CxemHas peanu3zaius "saapa" BUPTyaTbHON MaMSITH.

64.Meton BupTyanbHO# maMsity. [IpuHnmm paboTs.

65.Haznauenne A3Y.

66.Haznauenne O3Y1 u O3VY2.

67.1Tovck u 3aMeHa CTPAHMIIBI B METO/IC BUPTYATHHOM ITaMSITH.
68.1Tone npusnakoB A3Y.

69.0cobeHHoCTH ceMelicTBa MUKpOoKoHTpoJuiepoB 68 HC08/908
70.061mas cTpykTypa 1 HOMeHKJaTypa cemeiictea 68HC08/908
71.Cnyxxebnbie Monynu cemeiictBa 68HC08/908

72.ITapannensubie opThl cemeiicTBa 68HC08/908
73.Muxpokontpoiep 68HCI08GP32, ctpykTypa u XxapakTepUCTHKA
74 IIpoueccopubiit Moaysib CPUOS, peructpoBasi MOieIb
75.I1Ipoueccopubiit Moaysis CPUOS, criocoOs! agpecanuu
76.I1Ipoueccopubiit Moaysns CPUOS, rpyrinbl KOMaH

7’7 Ilponeccopusiii Mmoxyns CPUOS, koMaHabl IEPECHLIKA
78.IIpomneccopusiit Mmogyns CPUOS, koMaH bl apu@MeTHUECKUE onepanun
79.1Ipoueccopubiit Moy CPUO8, koMaHAbl JOTUUECKUX OTepariuit
80.IIpoueccopusiit Moaysns CPUO8, komaHAbI CIBUTOB
81.IIpomeccopnsrit moxyns CPUOS, komaHabl OMTOBBIX OTeparuit
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82.I1poueccopusiit Moayns CPUOS, komaH bl yIpaBIeHUs IPOrpaMMOit

83.IIpoueccopurii Moayns CPUOS, komaHIpl TpepbIBaHUS H  YIOpPaBICHUS

MIPOIIECCOPOM
84.HauanpHbiii myck mporeccopa CPUOS
85.00paboTka npepsiBanuii nporeccopa CPUOS
86.Moayns IRQOS
87.Pexumbl pabotel MK cemetictea 68HC08/908, 0630p
88.Pexum oxxunanna MK cemetricta 68HC/908
89.Pexum octanoBa MK cemeiictBa 68HC/908
90.Pexum otimaaku MK cemetrictea 68HC/908
91.Pacnpenenenue aapecHoro npocrpanctsa MK GP32

BapuaHTbl 3a1aHui 11 3a1IUTHI JIA0OPATOPHBIX PadoT B 7 cemecTpe

1. Pa3paboTaTh 1 0TJIaqUTh KOMAaHIy [IEPECBUIKM HA acceMOJiepe MUKpOIpoLeccopa
K1810BM86 ¢ mapamerpamu, 3a1aBa€MbIMH IIPETIOIABATEIEM.

2. PazpaboTaTh ¥ OTIaAUTh LIENOYEYHYIO KOMaHAy Ha acceMoepe
mukpornporneccopa K1810BM86 ¢ mapameTpamu, 3a1aBa€MbIMHU MPETIOJABATEIIEM.
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