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AHHOTaUs

Jucuumnuaa «OCHOBBI MHKPOIPOLECCOPHOM TEXHUKHM» BXOAMUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHMs IO HampaBlIeHUIO MoArotroBku/ crenuansHocTH 11.03.04
«ONEeKTpOHUKA U HAHOAJIEKTPOHUKA» HampaBiIeHHOCTH «IIpOMBbINIIEHHAsS AJIEKTPOHHUKA.
Juctummaa peanu3yercs kadempoid «Nod1y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[IK-1 «CrnocoOeH BBIMONHATH pacdeT 3JEKTPOHHBIX MPUOOPOB, CXEM M YCTPOWCTB
Pa3IMYHOTO (PYHKIIMOHAIBHOI'O HA3HAYEHHS B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM)

[TK-3 «CriocobeH oCyIIeCTBISATh KOHTPOIb COOTBETCTBUS pa3padaThIBAEMbIX MPOCKTOB U
TEXHUUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM U APYTUM HOPMATUBHBIM
JIOKYMEHTaM»

[IK-4 «CriocobeH OCyIecTBIIATh CKBO3HOE IMPOCKTUPOBAHUE ITU(PPOBBIX YCTPOUCTB C
HCIIOJIb30BAaHUEM TEOPHUHU CIOKHBIX LIUPPOBBIX CUCTEM)

CopepxaHuie TUCIUILUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBA3AHHBIX C MPOCKTHPOBAHUEM
MHKPOIIPOIIECCOPHBIX ~ YCTPOHCTB M CHUCTEM, HX HPOIPAaMMHUPOBAHHEM C HCIOJB30BAHUEM
CIELUAIH3UPOBAHHBIX CPEJICTB MOICPKKH Pa3padoTIHKa.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue QGopMbl OpraHu3aluu
yaeOHOro mporiecca: JISKIUH, 1a00paTOpHbIE padOThI, CAMOCTOSATEIbHASI paboTa 00YyJarOIIerocs,
KypCOBOE MPOESKTHUPOBAHHE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOCHUS JUCHIUILIMHBI COCTaBISCT 9 3aUeTHBIX eIuHUIl, 324
Jaca.

S3pIK 00yueHus 0 JUCHUILIUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[Tpennaznauenne auCHUIIMHBL «OCHOBBI MUKPOIMPOIIECCOPHON TEXHUKH» 3aKJIIOYaeTCs B
W3YYCHHUH CTYJICHTAMH OCHOB (DYHKIIMOHHPOBAHUS MHKPOIPOIECCOPOB, MHKPOIPOIECCOPHBIX
YCTPOMCTB M CHUCTEM, a TaKKE MPUOOPETCHHH MPAKTUYECKUX HABBIKOB MPOTPAMMHUPOBAHUS
MHUKPOIIPOIIECCOPOB M MHUKPOKOHTPOJUIEPOB, a TaKKe CIIOCOOOB IMPAKTUYCCKOW peaaTu3aiuu

COOTBETCTBYIOIIMX YCTPOWCTB HAa COBPEMEHHOM JJIEMEHTHOM 0a3e dJICKTPOHUKU C
MCIOJIb30BaHUEM CIEIIMATU3UPOBAHHBIX IPOTPAMM-OTIIaJUUKOB.
1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU

00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroLuiics AODKEH 00janaTh CleIyHOLUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMneTeHIMy U UHAMKATOPbI UX JTOCTHXKEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKCHHS

Kon u
Kareropus (rpymnmna) Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
KOMIIETEHIIH HAHMCHOBATHE KOMIICTEHIHH
KOMIIETEHIINH

[TK-1 Cnocoben

BBITIOJIHATH PacyeT [1K-1.3.1 3HaeT nmpuHLIMIIBI pacueTa napameTpoB

3JIEKTPOHHBIX U XapaKTEPUCTUK OTJENIbHBIX OJIOKOB aHAIOTOBBIX

puOOpoOB, CXEM U 1 II(POBBIX AIEKTPOHHBIX TPUOOPOB.
TMpodeccuoHambHbIe YCTPOUCTB I1K-1.VY.1 ymeer npoBOIUTh OLIECHOUHBIE PACUETHI
KOMITETEHITHH pa3IM4HOTO XapaKTEPUCTHK IEKTPOHHBIX MPHOOPOB.

(YHKLINOHATIBHOTO [1K-1.B.1 BnaseeT HaBbIKaMH MTPECTABICHUS

Ha3HAYCHUS B Pe3yIbTaTOB pacueTa MNEKTPOHHBIX YCTPOUCTB B

COOTBETCTBUH C BUJIe TaOIUIL, rpadMuecKuX 3aBUCUMOCTEH U

TEXHUYECKHM JrarpaMm

3aJJaHUEM

ITK-3 Cnocoben

OCYIIECTBIISATh

KOHTPOITh

COOTBETCTBUS

pa3zpabaThIBaeMBbIX

IIPOEKTOB U I1K-3.B.1 BnaneeT HaBbIKaMH OQOPMIICHHS
[Tpodeccuonanbubie . .
B TEXHUYIECKOH MPOEKTHO-KOHCTPYKTOPCKOW JOKYMEHTAIINH B

JOKYMEHTaLUU COOTBETCTBHUH CO CTaHJApPTaMHU.

CTaHaapTam,

TEXHUYECKUM

YCIIOBHSIM U IPYTHM

HOPMAaTHBHBIM

JIOKyMEHTaM

[TK-4 Criocoben I1K-4.3.1 3HaeT 251eMEHThI TEOPUH CIIOKHBIX

OCYIIECTBIISATh U(PPOBBIX CUCTEM, OCHOBHBIEC TTPHHIIUATIBI

CKBO3HOE CKBO3HOT'O IPOEKTHUPOBAHUS, MAPILIPYT
[TpodeccnonanbHbIC | MPOSKTUPOBAHUE pa3paboTKu 1 BepuUKaIuu 1udpoBbIX
KOMITETEHINH (P POBBIX YCTPOMCTB.

YCTPOMCTB C [1K-4.Y.1 ymeeT npoBOAUTH OMMCAHUE MOJIEIIECH

UCTIOJIb30BaHUEM U(POBBIX CXEM Ha MOBEACHYECKOM SI3BIKE,

TEOPHH CI0XKHBIX OCYILIECTBJISATh MOJIHBIM MK aBTOMAaTHYECKOTO




U (pPOBBIX cUCTEM

MMPOCKTUPOBAHUS ITU(DPOBBIX CXEM.

[1K-4.B.1 BnageeT cnenuain3upoBaHHBIMU
CHUCTEMaMHU aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS JJISI CHHTE3a JIOTHYECKUX CXEM,
MOJICIIMPOBAHUS U BepuPHKauu pa3padoTaHHBIX
STYEEK CXEM

2. Mecro nucuurnHbl B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCs Ha
[IPU U3YYCHHUH CIICTYIOIIUX JTUCIUIUINH:
— «SI3bIKM IPOTpaMMUPOBAHUS,

3HAHUAX, paHee MPUOOPETEHHBIX 00yYaIOIIUMUCS

— «CxeMoTexHHKa HU(POBBIX U UMITYJILCHBIX YCTPOUCTBY,
— «CXxeMOTeXHHKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY.

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia IlaHHOﬁ JUCHUIIJIIMHBI, MMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX NUCHUILINH:

— «AmnmapatHble HHTEpEHCH»,

— «Mertonpl 1 ycTpoiicTBa IUPPOBOI 0OPAOOTKU CUTHATIOBY,

3. O0beM u TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pachpeelieHne 3TO TPYJO0EMKOCTH IO CEMeCTpam) MpeICTaBICHbI B

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yue6HO# paboThI Bceero No6 No7
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 9/ 324 3/ 108 6/ 216
3E/ (uac)
AyoumopHhuie 3anHamus, BCEro Jac. 136 51 85
B TOM YHCIIE:
nexum (JI), (gac) 34 17 17
npakTuyeckue/cemunapckue 3anarus  (I13),
(gac)
naboparopusie pabots (JIP), (dac) 85 34 51
KypcoBoii npoekT (padota) (KII, KP), (yac) 17 17
9K3aMeH, (Jac) 72 27 45
Camocmosmenvnas paboma, Bcero (dac) 116 30 86
Buo npomesccymounoin ammecmayuu’. 3a4er, k3
mubd. 3ager, sk3amer (3auer, dudd. 3au, ’ JK3. JK3.
K3 F*) OK3.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TPyI0€MKOCTH JTUCLUUIUIMHBI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

PaS}ICJ’IBI, TEMBI JUCIUITINHBI

Jlexmmum | 113 (C3)| JIP KII CPC
(gac) (gac) (dac) (gac) (dac)




Cemectp 6

Paznen 1. OOuiue cBeaeHus 0
MHKPOIIPOIIECCOPAX.

Tema 1.1. Knaccuduxarnms
MUKPOIIPOIIECCOPOB

Tema 1.2. O630p HOMEHKIATYPHI 3
MUKPOIIPOIIECCOPOB BEAYIIUX HPM-
Tema 1.3. OCOOEHHOCTH apXUTEKTYPHI
MHUKPOMPOIIECCOPOB, OPUEHTHUPOBAHHBIX
Ha pelIeHHe 3a7a4 YIpaBiIeHUs

Paszzexn 2. O630p MUKPOIPOLIECCOPOB,
OpPUEHTHPOBAHHBIX HA pEIICHHUE 3a1a4
yIIPaBJICHUS IOTOKAaMU COOBITUI

Tema 2.1. MEUKPOKOHTPOJIIEPHI Ha OCHOBE
IIPOMBILUIEHHOTO ~ CTaHJapTa MCS-51™  na
npumepe wusnenus Gupmbr " Silabs " Tuna
C8051F124.

Tema 2.2. Opranu3anus BHYTPEHHEH W BHEIIHEH 8
namstu MCS-51

Tema 2.3. ITopTs! BBOga-BeIBOIa MCS-51

Tewma 2.4. TaiimepbI-CYCTUHKN

Tema 2.5. PCA maccuB

Tema 2.6. [TocnenoBaTenbHbIH CBA3HOHN agantep
Tema 2.7. brok 00paOoTKH MpepbIBaHUI

Tema 2.8. Pexxumsl pabotsl MCS-51

34

21

Pazzien 3. TUTMIOBBIE penieHNs, IPUMEHSIEMbIE TIPU
MOCTPOCHUHU CHCTEM Ha 6a3e MUKPOKOHTPOJUIEPOB
MCS-51

Tema 3.1. [locTpoeHne cucTeMbl Ha OCHOBE
MUKpOKOHTpoIiepoB MCS-51.

Tema 3.2. Mcionb30BaHne  MUKPOKOHTpOJLIEpa 4
JUTSL TEHEPALlMU TUTIOBBIX CUTHAJIOB

Tema 3.3. AnnaparHasi ¥ IporpaMMHast
peanu3anys MUKpPOIIPOIIECCOPHBIX H3MEPUTENEH 1
3JIEMEHTOB YIPaBJICHHUS.

Tema 3.4. CpencTBa moaepKKH pa3padoTInKa

Pa3znen 4.. Mukponpoueccops! ynpaBiaeHHUs
MOTOKAMHU JJAHHBIX

Tema 4.1.ApxuTexkTypa KOMMYHHUKAIIMOHHBIX
nporeccopo cemericrea MCS-186.

Tema 4.2.ApxuTekTypa KOMMYHHUKAIIMOHHBIX 2
nporieccopos cemerictea MCS-386EX.

Tema 4.3.ApxuTeKkTypa KOMMYHHUKAIIMOHHBIX
nporieccopoB cemeiicTra I XP.

Tema 4.4. Cpencrsa noJiepKKH pa3paboTUHKa.

Hroro B cemectpe: 17

34

30

Cemectp 7




Paznen 5.. Mukpornporeccopsl mudpoBoi
00pabOTKU CUTHATIOB

Tema 5.1.Apxurextypa npoueccopon [1OC ¢
¢dukcupoBanHoit Toukoit Tuna ADSP 21XX.

Tema 5.2.Apxurextypa npoueccopon [1OC ¢ 2 2

rtaBaroriel Toukoit ADSP 21 XXX

Tema 5.3. CpenctBa noaaepkku pazpaboTyuka.
Tema 5.4. Apxurektypa npoueccopos LOC
JPYTUX MPOU3BOIUTEINCH

Paznen 6. 00630p
YHHUBEPCATHHOTO Ha3HAYEHUSI.
Tema 6.1.Aapxurtekrypa
MukporpoueccopoB thuna STM32FXXX.

MHKPOIIPOIECCOPOB,

32-x paspsaHbIX

Tema 6.2. CpencrBa moepKku pazpaboTanka 15 51 67

Tema 6.3. Pacimupenus ais nudpoBoi 00padoTKu

CHUTI'HAJIOB.

Tema 6.4. TenneHuu pa3BUTHS APXUTEKTYPbI
MHUKPOIIPOIIECCOPOB, YHUBEPCATLHOTO Ha3HAYCHHS

Brimonnenue kypcoBoii paboThl 17 17
Hroro B cemecTpe: 17 51 17 86
Hroro | 34 0 85 17 116

4.2. CopneprxaHue pa3/ieloB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep pasnena

HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKITUOHHBIX 3aHATHH

1 Paznen 1. O0uue cBeieHus 0 MUKPOIPOIIECCOPaX.
Tema 1.1. Knaccudukaust MUKpOITPOLIECCOPOB.
OcHOBHBIE  apXWUTEKTypsl  mpoueccopoB:  Don-HeliMmaHOBCKas,
I'apBapackas, bepkmmiickas, Ctanpopackas apxurekryper, RISC-
nponeccopel. IlIuHBI JMaHHBIX, ajpeca M yOpaBieHUsA. PexXuMsl
MIPEPBIBAHUI U TPSMOTO JIOCTYTIA K TTAMSTH.
OTnuuuTenbHble OCOOCHHOCTH CHCTEM KOMAaH]l MHUKPOIIPOLECCOPOB
Pa3IMYHOTO Ha3HAYEHUS.
Tema 1.2. O630p HOMEHKIATYphl MUKPOIIPOLIECCOPOB BEAYIINX (hrupm-
MPOU3BOIUTETIEH.
Mukponporeccopsl  ¢upm  "Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip”, "Motorola”, "Silabs", "STMicroelectronics",
"Texas Instruments". CpaBHUTEIbHBII aHANN3.
Tema 1.3. OcoGeHHOCTH apXUTEKTYPhl MUKPOTIPOIIECCOPOB,
OpPHEHTHUPOBAHHBIX Ha peIlIeHHUE 33]1a4 yIPaBICHHUS.
Mukporpoueccopsl YIIPaBJIEHUS IIOTOKaMu COOBITHH.
Muxkponporeccopsl yIIpaBJICHUS OTOKaMH JTAHHBIX.
Muxkponpoueccopbl ans nudposoil o06paboTku curHaios. Helipo
MHUKpPOIpOIieccopbl. MUKpOIpoIieccopsl ¢  (QYHKIUSMH HEUETKOU
J0ruKd. MUKponpoleccopsl YHUBEPCAIbHOTO Ha3HAYECHHUS.

2 Paznen 2. O630p MHUKPONPOLIECCOPOB, OPUEHTUPOBAHHBIX Ha PELICHUE

3aJa4 yIpaBJIeHHUs TIOTOKaMHU COOBITHH.
Tema 2.1. MUKPOKOHTpPOJJIEPEI ~ HAa ~ OCHOBE  NPOMBIIUIEHHOTO




crangapra MCS-51™ na npumepe usaenus ¢pupmer " Silabs " Tuma
C8051F124.

OCHOBHBIE XapaKTEPUCTUKH.

Tewma 2.2. Opranuzanus BHYTpeHHeW u BHemHed mnamsatu MCS-51.
Crnioco0nl afpecanuu BHyTpeHHEH U BHenHel namaru MCS-51

Tewma 2.3. IlopTe BBOAa-BeIBOIa MCS-51.

[MapannenbHpie  mOpTHL  BBOAA-BeIBOAA. OcoOeHHOCTH — paboThl,
MIPOrpaMMHUPOBAHUE.

[MocnemoBarenbubie  mopthl  BBoaa-BeiBoga (UART, SPI,  12C).
OcoOenHoctu padOThI, MPOrPaMMHUPOBAHHE

Tema 2.4. TaiiMepbI-CYETUHKHU.

Pexxumbr paboter. Taiimepsr (TO, T1, T2). Cderunku ¥ TeHEpaTOpPHI
coosiTHii. Kondurypuposanue.

Tema 2.5. PCA maccuB. OcoOEHHOCTH UCTIONIB30BaHUS B PA3INYHBIX
pexxumax pabotsl. [IporpammupoBaHume.

Tewma 2.6. ITocnenoBaTenbHBIN CBA3HON anantep Pexxumbl paboTHI,
MIPOrPaMMHUPOBAHKE

Tema 2.7. biaok 00pabOTKH IpephIBaHUM.

Pexumbr pabotsl. Kondurypuposanue. Iloamporpammsl 00paboTku
npepeiBanuii. [lepenaya ympasienus B mporpamMme. MackupoBaHue
IIpEPBIBAHUM.

Tema 2.8. Pexxumbr  paborer  MCS-51  (IDLE, Power Down).
YnpasieHue 3HepronoTpedIeHUEM.

Paznen 3 TunoBele perieHus, NpUMEHseMble NPH TOCTPOEHUH CUCTEM
Ha 0a3e MUKpoKOHTposuiepoB SiLabs-C8051FXXX

Tema 3.1. [locTpoeHne cuCTEMbl Ha OCHOBE MHKPOKOHTPOJUIEPOB
MCS-51.Iloakmrouenne  BHemHeH  mamsatu. [lomkmodyeHune
OpraHu3alysl B3aUMOJEHCTBHS C YCTPOMCTBAMM KJIaBHATypHOIO
BBO/Ma, mu(ppoBoil wHAMKanuH. OpraHu3anusi aHaJIOTOBBIX U
UG POBBIX TOPTOB BBOJA-BBIBOJIA.

Tema 3.2. icionp30BaHne  MHUKPOKOHTpoOJIepa  JUIsl  TeHeparuu
TUIOBBIX CUTHAJIOB

I'eneparusi MeprUOAMYECKUX CHTHAIOB METOJIOM BBIOOpKH. ['eHepanus
aHAJIOTOBOTO CHUTHAJa HA OCHOBE IIHMPOTHO-UMITYJIbCHOW MOIYJISIMU
(IIMM). 3agaHue 4acTOThl CUTHAJIA.

Tema 3.3. Annaparnas u porpamMMHast peanu3arus
MHUKPOITPOIIECCOPHBIX H3MEPHUTEIICH U JIEMEHTOB YIIPABJICHUSI.
W3mepenue mnepuosa M 4acTOThl BHEHMIHMX curHaioB. lllupotHo-
VMMITYJIbCHBIM MOAYJATOp. KOoppekTupyromue ycTpoNCTBa CIENSIINAX
CHCTEM YIPAaBJICHHUS.

Tema 3.4. CpenctBa  TOAJEPKKH — pa3paboTYMKa.  DBOJIOIMOHHBIC
TUTATHI. ITporpamma-oTiagauk Keil uVision. IIporpamma
koHdurypatop Configuration Wizard. TIIporpamma cumynsTop
Proteus.

Paznen 4.. Mukponporieccopsl yIpaBJIeHUS TOTOKAMHU JaHHBIX

Tema 4.1.ApxuTekTypa KOMMYHUKAIIMOHHBIX IPOIIECCOPOB
cemerictBa MCS-186. Opranuzarus namsartu. [Ipomeccopuoe siapo.
Taiimeprl. KonTposiep npsiMmoro foctyna. Y cTpoicTBO pereHepanuu
JTUHAMHAYECKON TTaMsATH. Y CTpocTBO (popmupoBanus curHaioB CS.
KonTpomnep npepsiBanuii. [locnenoBaTenbHblil CBSI3HOM aganTep.
Pexxumpl paboTel. CucteMa KOMaH]I.

Tema 4.2.ApxuTekTypa KOMMYHUKAIIMOHHBIX IIPOIIECCOPOB




cemeiictBa MCS-386EX.

Tema 4.3.ApxuTekTypa KOMMYHUKAIIMOHHBIX IPOIIECCOPOB
cemeiictBa | XP.

Tema 4.4. CpenctBa NoJAep KU pa3pabOTIHKA.

Paznen 5. Muxkpomnporieccops udppoBoit 00pabOTKH CUTHAJIOB.
Tema 5.1.Apxutextypa nponeccopoB LHOC ¢ pukcupoBaHHOM TOUKON
tuna ADSP 21XX. .Opranuzanusa namsatu. ['eHepaTopsl aipecoB
JIaHHBIX. [ 'eHEpaTOp MpOrpaMMHOM MOCaeN0BaTENbHOCTH. HavanbHbIi
3arpy34uK. YcrpoiicTBa 00paboTku naHHBIX. CHHXPOHHBIN
nocnenoBarenbHbiil nopt. Kontposiep npepsiBanuii. Kontpomiep
npsiMoro goctyna k nmamsta. [lopt HIP.OcoOGeHHOCTH apXHUTEKTYphI
MHUKPOIPOIIECCOPOB I CMEIIaHHON 00pabOTKN CUTHAJIOB TUTIA
ADSP21mspXX. MuKpOIPOIIECCOPHI IS TapaJlIeTbHON 00paboTKu
curtHayioB tuna ADSP 21cspXX. CpenctBa noaaepxku pa3paboTymka.
Tema 5.2.Apxutextypa npoieccopo L{OC ¢ maBaroriei TOUKOH.
Tema 5.3. CpenctBa noaaepx Ky pa3padoTynka. IBOIOLUOHHBIC

wiatel EZ KIT LITE. ITporpamma-otiaguuk VisualDSP.
Tema 5.4. Apxurektypa npoueccopoB LIOC apyrux mpousBoguTenei.

Paznen 6. O630p MUKPOIIPOIIECCOPOB, YHUBEPCATIHHOI'O HA3HAYCHHUS.
Tema 6.1.AapxutexTypa 32-X paspsIHBIX MHUKPOIPOIIECCOPOB THIIA
STM32FXXX. .Opranusauus mnamsatd. Cunxponuzauusa. [lopTsl
Taitmepst. Kontposnep USART. Konrpomep SPI. Kontpomnep I2C.
Kontpomnep CAN. Unrepdeiic SDIO. AL LAIL Iuna (FSMC).
Kontpommep DMA. HWntepdeiic xamepsr (DCMI). Kontposiep
Ethernet. Kontpomnep USB. Monayne moncuera CRC. Yachr
peampHOrO BpeMeHH. Monaynb MHUPPOBAaHUA € XEHIMPOBAHUSI.
I'enepatop cinyuaiinbix uncen. Konrpomnep JTAG.

Tema 6.2. CpeznctBa mnomJepKu pa3paboTyvKa. OBOJIOLUOHHBIE
wiatel  Discovery. IIporpamma-otnamumk — System  Workbench.
[Tporpamma — kouduryparop STM32CubeMX

Tema 6.3. Pactiupenust mist tnpoBoit 00pabOTKH CUTHAIIOB.

Tema 6.4. TenaeHUMH pa3BUTUS APXUTEKTYPbl MHKPOIPOLIECCOPOB,
YHHBEPCAIHLHOTO HA3HAUCHHS.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

No
Ne Tembl TPaKTHYECKUX . | TpynoemkocTs, | pa3zaena
@DopMBbI TPAKTUYECKUX 3aHATUI
/1 (gac) JUCLIUTT
JIHBI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
Bcero
4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEACHBI B TaOHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
\ No \ HanmenoBanue mabopaTopHbix paboT \ TpymoemMKocCTb, No




/T (dac) pasnena
JIACLIMIT
JIMHEI
Cemectp 6
YrpaBieHue CBETOAMOIOM C IIOMOIIBIO KHOIIKH 4
YmpasieHue CBETOAMOIOM c HCIOJIb30BaHHEM 4
IIPOrpaMMHOM 3aEPKKHU
YmpasieHue CBETOAMOIOM c HCIOJIb30BaHUEM 4 2
IIPEPBIBAHMIN TaliMepa
Hcnonb3oBaHne pexxuma dIHEProcoOeperKeHUs 4 2
VYrpaBiaeHue CBETOAMOIOM C MCIOJIb30BaHUEM (hiiara 4 2
[ITMM — nukimM4yeckoe ynpasiIeHHUE sIPKOCTbIO0 CBETOAMO1A 4 2
M — ympaBiieHHE SPKOCTBIO CBETOAMOJA C IOMOIIBIO 4 2
KHOIIKH
Pa6ora ¢ PCA maccuBom. Anmmaparusiid UM 4 2
Cemectp 7
1 YrpaieHnue CBETOIMO0IaMU IO LIUKITY 2 6
2 YrpaBieHue CBeTOANOIaMU C TTIOMOIIBbIO KHOITKH 2 6
3 | YmopaBieHue CBETOAMOAaMH C TOMOIIBIO MPEPBIBAHUI OT 4 6
Taiimepa
4 | 1M — ynpaBiieHue IpKOCThIO CBETOAMOIOB 4 6
5 [INM — ympaBiieHHE SIPKOCTbIO CBETOIUOMOB C MOMOIIBIO 3 6
KHOIIKH
6 | Pabora c taiimepamu. Annapatasiii [IIUM 4 6
7 | Pabora ¢ akcemepoMeTpoM 4 6
8 | Pabora c AIIIT 4 6
9 Pa6ora c DMA 4 6
10 | Bocrpou3sBenenue 3ByKa ¢ momombsto ayano-1IATI 4 6
11 | Pabora ¢ LCD gucrmieem 4 6
12 | RNG. Pabora ¢ reHepatopoM CIIy9ailHbIX YHCEeIT 4 6
13 | Ilpuem-nepenaua nanusix no UART 4 6
14 | Pabora c onepanoHHON cCUCTeMOM FreeRTOS 4 6
Bcero 85 6

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI

I{ens KypcoBoii pabOTHI:

- CUCTEMAaTHU3alys U 3aKpEIUICHUE TIOJy4CHHBIX TEOPETUYECKUX 3HAHUN U TPAKTUYECKUX
YMEHUH;

- yri1yOJieHHe TEOPETUYECKUX 3HAaHUN B COOTBETCTBHUH C 33JaHHON TEMOH;
- (popmupoBaHUE YMEHUIN NPUMEHATH TEOPETUUECKUE 3HAHUS TIPU PEILIEHUU

[IOCTaBJICHHBIX BOIIPOCOB;
- (popmupoBaHUE YMEHUH HCIOIb30BaTh CIIPABOUHYIO U HOPMATUBHYIO JOKYMEHTAIIHIO;

- pa3BUTHUC TBOp‘-ICCKOﬁ MHUIMATUBBI, CAMOCTOATCIbHOCTH, OTBECTCTBCHHOCTH U

OpTraHU30BaHHOCTH,

- IOArOTOBKA K UTOTOBOM T'OCYAAPCTBEHHOU aTTECTALUH.

[TpumepHbIe TeMBI 331aHUI Ha KYpCOBYIO paboTy npuBeneHsl B pasaene 10 PIT/L.

4.6. CamocrosTenbHas paboTa 00yJarouxcs




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0muLe 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboTh BSIZEO’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
W3ydeHue TeopeTHUecKoro MmaTepuania
17 34
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP) 17
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 6 21
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 7 14
atrecrauuu (I1A)
Bcero: | 116 30 86

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS

JUISL CAMOCTOSITEIbHON pabOoThI 00YYAIOMIMXCS IO TUCITUILINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTephallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3IaHUH NMPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

KomiuecTso 3k3eMInIsipoB B

Hlncp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)
004.3 I'magmreiin M.A. MUKpOKOHTPOJLIEPHI 7
I-52 cmemanHoro curaana C8051Fxxx ¢pupmbl
Silicon Laboratories 1 ux mpuMeHeHHe:
PYKOBOJACTBO nonb3oBarens. - M.: JIOI2KA-
XXI, 2008. - 336 c.
681.3 Hudpossie ycTpoiicTBa 1 MUKPONpOLIECCOpHI. | 65
L-75 [TporpaMMupoBaHre MUKPOKOHTPOJUIEPOB
cemerictea MCS-51: metoanueckne yka3aHus
K BBITTOJTHEHUIO TabopaTopHbIX padoTt / CocT.
0.0. Xapunos. CII6.: PUO I'VAII, 2005. -
65 c.
681.511.54 | [IpuMeHEeHNE MUKPOKOHTPOJIEPOB 135
I1-76

B CUCTEMaXx YyIPaBJICHUSI U KOHTPOJIS:
MCTOJNYCCKUEC YKa3aHUA K BBIITOJTHCHHUIO
nabopatopHbix padot/ CI16: TOY BIIO
"CII6I'YAIT", 2007. - 47 c.




7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3JIEKTPOHHBIX OO0pA30BaTEIbHBIX PECYPCOB HH(POPMAIUOHHO-
TEJIICKOMMYHHKAIIMOHHOM ceTH «HTepHeT)

URL aapec HaumenoBanue
http://www.intuit.ru/studies/courses/6 | HammonanbHbli OTKpbITHIH yHEBepcHTeT MHTYUT.
04/460/lecture/10321 Jlektus 1: MuKponpoIieccop 1 ero apxXuTeKTypa.
http://www.intuit.ru/studies/courses/6 | HamnonasnpHbiil OTKpbITHIN yHUBepcuTeT MTHTYUT.
04/460/lecture/10335 Jlexnust 8: CTpyKTypa MUKPOIIPOLIECCOPHON CHCTEMBI.
http://www.intuit.ru/studies/courses/6 | HaumonanbHblii OTKpbITIN YHEBepcuTeT MHTYUT.
04/460/lecture/10353 Jlexnus 17: MeTopl U CpeCTBA OTIAIKH

MHKPOIIPOIIECCOPHBIX CUCTEM.

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

Jlemo-Bepcust nporpammbi-oTiaaaurka Keil uVision ot “Keil Elektronik GmbH / Keil
Software Inc.” JlocTymHa uisi ckaunBaHus ¢ caiita GupMBI-IPOM3BOAUTEIS 110 A/IPECy:
https://www.keil.com/demo/eval/c51.htm

Jlemo-Bepcust mporpammbl Proteus ot “Labcenter Electronics” Jloctymnua mis
CKa4MBaHM C caiiTa PUPMBI-IIPOU3BOAMUTES 1O aAPECY:
http://www.labcenter.com/download/prodemo_download.cfm#professional

[Mporpamma-ornamunk System Workbench for STM32 ot STMicroelectronics. loctymHa
ISl CKQUMBaHUSI € caifta (PUPMBI-IIPOU3BOIUTENS 0 aPecy:
http://www.openstm32.org/

ITporpamma — koHpuUrypaTop STM32CubeMX oT STMicroelectronics. JlocTynHa 1uis
CKa4YMBaHUS C caiiTa GUPMBI-IIPOU3BOAUTES 110 aAPECY:
https://www.st.com/en/development-tools/stm32cubemx.html

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIONB3YEMBIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenbr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmotpeno

9. MarepuanabHO-TeXHUUYECKast 0a3a




CoctaB MaTepHanbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICcTaBieH B Taduiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

2 | KoMmbroTepHbIi Ki1ace

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMG)KyTO‘IHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;

TecTsl.

Brinonnenue kypcoBoii paboThbl OKcnepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUU K
COJICPKAHUIO KypCOBOH paloThI o
JUCIUIINHE.

10.2. B kadectBe KpUTEpHUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTHUYECKOM
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apT'YMEHTHUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;

— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JIEATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHUS;

— JIeJIaeT BBIBOJBI U 000OIECHMUS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSATHM.

«XOPOLLIO»
«3aYTEHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM IMPUMEHECHHH 3HAHUI
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHUS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No i/t ‘ ITepedenn BOpocoB (3a71a4) s SK3aMeHa
Cemectp 6

1 Ha3HaueHue, cocTaB 1 OCHOBHBIE XapaKTEPUCTUKH MUKPOIpoOLIeccopa

2 Krnaccudukanusi MEKpOTIpOIIECCOPOB.

3 TeHaeHMn pa3BUTUSL ApXUTEKTYPhI

4 00630p MUKPOMIPOIECCOPOB, OPUCHTUPOBAHHBIX HA PEIICHHE 3aa4 YIIPABICHUSI.

5 0O0630p MUKPOIIPOLIECCOPOB YIPABIEHHS MOTOKAMH COOBITUI

6 ApXHUTEKTypa OJIHOKpHCTaJIbHBIX MUKpPO-OBM cemeiictsa MCS-51

7 Opranuzanys BHyTpeHHel 1 BHemHel namstu MCS-51.

8 [Toptel BBoga-BeiBoga MCS-51. OcobeHHOCTH paboThI, MPOrPaMMHUPOBAHHE.

9 Taiimepsr TO u T1 MCS-51. Pesxxumbl paboThI, pOrpaMMUPOBAHHE.

10 [TocnenoBarenbHbli cBA3HOM agantep MCS-51. Pexumsl paboTsl,
IPOTPaMMHUPOBaHHE

11 Cucrema komang MCS-51. Komanas! nepecbuiku

12 Cucrema xomana MCS-51. Komanas! apudmMeTnyeckux U JOrHYEeCKUX OTeparuii.
Jecatuunas Koppekuus. JIBOMUHO-JecITHYHbIE TPeoOpa3oBaHus

13 Cucrema komana MCS-51. Komanasl nepeaun ynpasiaeHUs

13 Cuctema komang MCS-51. Komanas! onepanwuii Hax Outamu

14 Taiimep T2. Pesxumbl paboThl, IpOrpaMMHpPOBaHHE.

15 Maccus nporpammupyembix cueTuukoB PCA. PexxuMbl paboThl,
IpOrpaMMHUpPOBaHHE

16 CToporkeBoii TaiiMep

17 Oco0eHHOCTH apXUTEKTYpbl MUKpoIporieccopoB cemeiicTB C8051FXXX dpupmer
SiLabs.

18 CpenctBa noanepxku pazpadorunka. C8051F12x-DK

19 Cpencrsa nonaepxku pazpadoruunka. Keil uVision

20 00630p MUKPOTIPOIIECCOPOB YIPABJICHHS TOTOKAMH JTAHHBIX

21 ApXHUTEKTYpa OJHOKPUCTATBHBIX MUKPO-DBM cemeiictB MCS-186/386

22 ApXUTEKTYypa OJHOKPUCTAIBHBIX MUKPO-OBM cemeiicTB | XP

23 TenaeHIMy pa3BUTUSI MEKPOTIPOLIECCOPOB YIIPABIEHHS TOTOKAMH JTAHHBIX.
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[TporpamMHoOe oOecrieueHre MUKPOIPOIIECCOPHBIX CUCTEM

25 CpezacTBa MoaIep:KKH pa3paboTanKa
Cemectp 7

1 APXUTEKTYpa MHKPOIPOILIECCOPOB ITU(PPOBOI 00paOOTKM CHUTHAJIOB C
(UKCUPOBAHHON TOYKOM Ha TmpuMepe usaenuii upmel AD cepuiit ADSP 21XX

2 APXUTEKTYpa MUKPOIPOLIECCOPOB IIU(PPOBOI 00padOTKM CUTHAJIOB C TIABAOLICH
TOYKON Ha mpuMepe uznenuit hbupmel AD cepuit ADSP 21 XXX

3 Tengennuu pazsutus mukponpoueccopos LHOC.

4 00630p MUKPOIIPOLIECCOPOB YIPaBICHHs] YHUBEPCAIHLHOTO Ha3HAUCHUS

5 Apxutektypa 32-X pa3psaHbIX MUKporporeccopoB Tuna STM32F4

6 Yckopurens namsitu (ART-akcenepaTtop)

7 MmuoroypoBaeBas AHB martpuna mmn

8 [TopTer BBOA/BEIBOIA OOMIero HasHadyeHust GP1O

9 Yacel peasibHOT0 Bpemenn RTC

10 Kondurypuposanue cucreMHbIx yacoB PLL

11 Tatimepsr

12 I'enepanus [HINM

13 CroposkeBbIe TaliMEpHI

14 ALTI

15 LIAIT

16 DMA-koHTpOMIIEp

17 SPI unTepoeiic

18 12C unrepdeiic

19 CAN wuHTepdeiic

20 USART unrepodeiic

21 AnnapatHblii reHeparop ciay4daiiasix unucen TRNG

22 KonTponnep npepsiBanuii NVIC

23 CpenctBa noanepxku pazpadorunka. STM32F4 discovery kit

24 CpencTBa nmoaaepku pazpadoryrka. STM32 Cube MX

25 CpencTBa noaaepxku paspaborunka. System Workbench for STM32

26 Apxutektypa 32-X pa3psAHbIX MUKponpoueccopoB Thna STM32F7

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne i/t

[lepeuens BonpocoB (3aa4) ans 3adera / qudd. 3ayera

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne i/t

[TpumepHbIii IepeyeHb TeM Ui KypCOBOT'O POEKTHPOBAHUS/BBITIOIHEHUS
KypcoBOil paboThI

-

P a3pa60TKa MHKPOITPOLCCCOPHOTO U3MCPUTCIISA HATIPSIKCHUSA

Pa3paboTka MUKPONPOIIECCOPHOTO U3MEPUTEJISI TOKA

P a3pa60TI<a MHKPOITPOLCCCOPHOTO NU3MCPUTECIIA 3J'ICKTpI/I‘-ICCKOI71 CMKOCTH

Pa3paboTka MUKpPOIPOIIECCOPHOTO N3MEPHUTENS DIEKTPHUECKON HHAYKTUBHOCTH

PazpaboTka MEUKPOIIPOIIECCOPHOTO U3MEPUTEIIS ANEKTPUIECKOTO COPOTUBICHUS

Pa3zpaboTka MUKPOIIPOIIECCOPHOTO U3MEPUTEIIS YaCTOTHI

Pa3paboTka MUKPOIPOIIECCOPHOTO U3MEPUTEIISI TIEPHOJIA CIICTOBAHUS NMITYJIHCOB

O |IN|O OB WIN

Pa3zpaboTka MEUKPOIIPOIIECCOPHOTO CEIEKTOPA UMITYJIHCOB MO UTUTEITLHOCTH




Pa3paboTka MUKPOIPOIIECCOPHOTO TeHEPATOPa UMITYJIBCHBIX CUTHAJIOB

10 Pa3paboTka MUKpOITPOIIECCOPHOTO T€HEPATOPA AHATOTOBBIX CUTHAJIOB
11 Pa3paboTka MUKPOIPOIIECCOPHOTO T€HEPATOpa MCEBOCITYYailHbIX CUTHAJIOB
12 Pa3paboTka MUKPOIPOIIECCOPHOTO METAJUIOETEKTOPA

13 PazpaboTka kKoHTpOILIEpa IJisl yIpaBJICHHS JTUPTOM

14 Pa3paboTka KoHTpoJuIepa /171s YIIpaBJIEHUs CTUPAJIBLHOM MallTMHON

15 Pa3paboTka KoHTpoJuIEepa 171 yIIpaBJIeHHs. MUKPOBOJHOBOW NIE€YbIO
16 Pa3paboTka 37eKTPOHHOT0 TePMOMETPA

17 Pa3paboTka 35eKTpOHHOT0 pacxojoMepa

18 Pa3paboTka ynbTpa3ByKOBOTO TOJIIMHOMEPA

19 Pa3paboTka 371eKTpOHHOr0 BjIaroMmepa

20 Pa3paboTka 37eKTpOHHOT0 KOJIOBOTO 3aMKa

21 Pa3zpaboTka koHTpOILIEpa “MBIIIN”

22 Pa3zpaboTka KOHTpoOJUIepa ISl YIIPABJICHUS OCBEIICHUEM

23 Pa3paboTka 3x0i10Ta 1J1s1 prIO0IJIOBa

BOHpOCBI AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne /it [IpuMepHBIi IepeyeHb BOIIPOCOB ISl TECTOB

1 N300pa3ute cxeMy NOJIKIOUYEHHUS CBETOINO0/1A K BBIBOAY P3.6 MUKPOKOHTpOJLIepa
180C51

2 Otkyna nmoctynaet crapiinidi 6ait agpeca Ha BbIBOABI opTa P2 mpu BbIOTHEHUN
KoMaHAsl MOvX @RO0,a?

3 Jlnst wero x BeiBogaM nopta PO mukpokonTposiepa i80CS 1 moakiovaeTcs peructp-
3amenka’?

4 Kaxkoe cocrosinue BbIBOJI0B MMeeT nopT PO mukpokouTposuiepa i80C51 mo BKIIIOYEHUTO
MATaHUs?

5 Kakoe cocrosiaue BoiBoga umeet mopT P 1.0 mukpokontposuiepa i80C51 nocie
komaH el SETB P1.2, ecu oH ynpaBiisieT TpaH3UCTOPHBIM YHUUTIOJSIPHBIM KIHOUOM?

6 W nenTndukaTopsl THIA epeaBaeMbIX JaHHbBIX dyepe3 nmopt PO.

7 Kaxoe cocrosiaue BeiBoa umeet nopt P2.0 mukpokonTtposuiepa i80C51 mocie
komaHasl SETB P2.1, ecnu oH yrpaBisieT TpaH3UCTOPHBIM OHITOJISIPHBIM P-N-P
KIIOUOM?

8 [Touemy k BeiBOAY INTO Henb3s NOAKITIOYUTH J1Ba UCTOYHUKA 3aIIPOCOB HA
IpepbIBaHKE 110 cpe3y?

9 Crioco0bI BBIX0/Ia U3 PEKMMA TOHUKEHHOTO YHEPronoTpeOIeHus

10 Kakoe cocrostare BoiBoa nmeet mopT P3.2 mukpokonTposuiepa i80C51 mocie
koman el SETB P3.0, ecu oH ynpaBiseT TpaH3UCTOPHBIM OUITOJIIPHBIM N-P-N
KIJIFOUOM?

11 [TocnenoBarenbHbIN CBA3HOM aganTep. PaccunTaiiTe 4acTOTy KBaplieBOro pe3oHaTropa
Ju1st oOMeHa co ckopocThio 19 200 601 (17151 MUKPOKOHTPOJIIEpA ¢ TIPEeIeTbHON
gactotoi 12 MI'1)

12 OTtkyna nmoctynaer crapiinii 6aiT agpeca Ha BbIBOABI opTa P2 mpu BhIOTHEHUN
koMaHasl Movx @DPTR, a

13 NnentudukaTops! THIIA MPUHUMAEMBIX JaHHBIX Yepe3 mopTt PO

14 | Pexxumsl pabotsl. orl pcon,#89h

15 Kax uaMeHuTCst cocTostHre PSW mociie koman sl orl a,#00h?

16 Kakoii ko Oyaet Bo3BpaieH B AKk=0 mocjie mporeaypsl: movce a,@a+pc; ret?




17 Kak n3menurcs cocrossaue PSW nocie komanasr anl a,#0FFh?

18 Kakoii ko Oynet Bo3BpaiieH B Akk=0 mmocie npoieaypsl: movc a,@a+ DPTR; ret?

19 Kak n3menurcs cocrossaue PSW nociae komasasl Xrl pl,#00h?

20 Pesxxumbl padotel. orl pcon,#0Ah

21 Kak usmenurcs cocrostaue PSW nocie komanasl Xrl pl,#00h

22 Kak M3MEHUTB KOJI IPOrpaMMBbl, 4TOOBI Pe3yJIbTaThl BhIOIHeHUs: komany add a,#0Fh

n addc a,#0Fh Obpum onMHAKOBBIMU?

23 Cnioco0ObI BBIX0J1a U3 PEKUMA XOJIOCTOTO XO/1a.

24 Kak n3MeHuTcs coctosiHue PSW ocsie Komas isl mov a,#06h?

25 Pesxumbl pabotsl. Orl pcon,#87h

26 Kak u3MEeHUTCsl COCTOsIHUE PSW 1tociie KomaHabl mov p3,#0Fh?

27 B ueM pasHuIia B MOBEAEHUH IPOrPaMMBbI, HCITOb3yomei komanay jb P1.2, NEXT ot
ucnosp3yroniei joc P1.2 NEXT?

28 [Toanporpamma npuema 6aiita yepes UART ¢ nipepbIBaHUAMU.

29 [Tporpamma dhopMupoBaHusi OAMHOYHOTO UMITYJIbCa HA BbIBOJIE P2.3

30 [Tognporpamma nepenaun Oaiita uepes UART 6e3 npepriBanuit

31 [TocnenoBarenbHbIH CBA3HO anantep. Kak opranuzoBaTh mporpaMMHO-YIIPaBIISIEMYIO
nepenauy aanueix, ecin B SCON 3anucan kox 52h?
32 IToanporpamma npuema 6aiita yepes UART Ge3 npepriBaHUH.

33 ITocnenoBarenpHbIN CBA3HOU anantep. Kak oprann3oBaTh IporpaMMHO-YIIPaBIsSEMYIO
nepenady Aanubix, ecar B SCON 3amucan kon 50h?

34 T2 xak reHepaTop MOCIeI0BATEIPHOCTH UMITYJIECOB.
35 TO xax u3MepuUTensb ATUTEILHOCTH UMITYJIbCa
36 ITomnporpamMma nepenauu 6aiita yepe3 UART ¢ npepsiBannaMu

37 T1 xak 3agaromuii reaeparop aust UART

38 Maccus PCA xak reneparop 1LIM

39 IIporpammuas 3aaepxka. [Ipumep

40 T2 xak ycrpoiictBo cunxponusammun UART

41 Boprba ¢ WDT B C8051F124

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolIUXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

TlepeyeHbp KOHTPOJIBHBIX PA0OT
Ne i/t P p p

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX NOPAAOK U MPOLENYpY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue ykazaHus A 00yUJaIOMUXCs 10 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHHE yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOro I103HaHMs, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEJIbHOE IMPEICTaBIEHUE O AUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX ONPEAEIISECTCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHEe HOPOQPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIbHON PabOThI;

— TOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U HOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— BBeJleHHe (COOOIIeHNE TeMBI, 1€, MIaHa JIEKIIUU, UCIIOJIb3YEMbIX HICTOUHUKOB);

— OCHOBHas yacTh (TMOJaya CTPYKTYPHUpPOBAaHHOW Hay4dHOM M y4ueOHOH mHpopMmaiuwy,
paccTaHOBKa aKIIEHTOB, BBIBOJBI 10 KaXK/IOMY ITYHKTY);

— 3akmoueHue (000O0IIeHHe OCHOBHBIX HJeH, (GOopMyITupoBaHHE OOLIUX BBIBOAOB IO
TeMe).

11.2. Meroauueckue ykazaHus Al 00ydJarouxcs M0 Y4acTUIO B CEMUHAapaXx.
He npenycmotpeno.

11.3. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN.
He npenycmotpeHo.

11.4. Metoauueckue yka3aHHsl A OOydYaroIIMXCsl MO BBIIOJHEHHIO J1a00paTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
BrimonHenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

Brinonnenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThiO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalM3alls TEOPETUUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKLUSX;



— TOJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUIINHE;
— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

3ananue u TpeOOBaHMS K MPOBEICHUIO JIAOOPATOPHBIX PabOT MPHUBOIATCS IS KasKIOM
paboThl B METOJIMYECKUX YKA3AHUAX:

[681.3 1175] LudpoBeie yCTpoOHCTBAa U MHKPOIpOLecCOopsl. [IporpaMMupoBane MHKpPO-
KOHTpoJIIepoB cemeiictBa MCS-51: meTonuueckne yka3aHWs K BBIMOJTHEHHUIO JIA0OPATOPHBIX
pabot / Coct. O.0. Kapunos. CII6.: PO I'VAII, 2005. - 65 c.

CrpykTypa u dhopma oTueTa 0 1a060paTOpHOU padoTe

1. TurynbHbIH TUCT

2. Lenb u 3amaun paboTHI.

3. TeopeTrueckue cBeICHHUS O METOIaX PEIICHHUS TIOCTABICHHBIX 3aj1ad.
4. Cxema 1a00paToOpHOM yCTaHOBKH

5. Pe3ynbTaThl U3BMEPEHUH U PacYETOB.

6. 'padpuueckre 3aBUCUMOCTH.

7. BeIBOIEL.

TpebGoBanus Kk oopMIIEHHIO OTYETa O TabopaTopHOit paboTe

Otuer o nmaboparopHoii paboTe odopmisieTcss B COOTBETCTBHU C TPEOOBAHUSIMHU TI0
oopmiternto TekcToBbIX HokymMenToB o I'OCT 7.32-2017 URL.: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

115. Meroanyeckne yKazaHUS I OOyYaroIIUXCS 110 TIPOXOXKACHUIO KypCOBOTO
NPOEKTHUPOBAHNUS/BBINIOIHEHUS KypCOBOW PabOTHI.
[IpenycmoTpena KypcoBas pabora.

KypcoBoii pabotra mnpoBoauTcss C 1eibl0 (OPMUPOBaHUS y OOYy4aIOLIUXCS OIBITa
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33a]1a4 IpOo(ecCHOHATbHOMN 1€ TeTbHOCTH.

KypcoBas paboTa no3BosieT o0ydaromiemMycs:

— CHCTeMaTU3UpOBaTh W 3aKPENUTh IOJYYE€HHbIE TEOPETUYECKHE 3HaHUA MU
IOPAaKTUYECKHEe YMEHHUS MO0 MNpO(EecCHOHANbHBIM YYEOHbIM JUCHMIUIMHAM M MOAYJISAM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO MOJITOTOBKH, YCTAHOBJICHHBIMH ITPOTPaMMOi y4eOHOH
JUCHMIUIMHBL,  TPOrpaMMOM  TMOATOTOBKM  CIIEUUAIUCTa  COOTBETCTBYIOIEIO  YPOBHS,
KBaATH(UKAIIH;

— TPUMEHUTH TOJIyYCHHBbIC 3HAHUS, YMEHUS M TPAKTHUYECKUU OMBIT MPU PEIICHUU
KOMILJIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJAMH MPOPECCUOHATBHON JesITeIbHOCTH
10 HAMPABJICHUIO/ CIIEITUATBHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOI TEMOM;

— chopMupoBaTb yMEHHUS TPUMEHATh TEOPETUYECKHE 3HAHMS TpU  PElICHUH
HECTaH/IapPTHBIX 3a/1a4;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pPACYETHOW, KOHCTPYKTOPCKOM paboThl U
c(OpMHPOBATH COOTBETCTBYIONINE YMECHUS;

— chopmupoBaTh yMEHHMS pabOTBl CO CHEIHMAJIBHON JINTEpaTypoil, CIpPaBOYHOIA,
HOPMAaTHUBHOW U MPABOBOM JOKYMEHTAIMEH U MHBIMU WH(GOPMAIMOHHBIMU HCTOYHUKAMH;

— chopmupoBath ymeHUA (GOPMYIUPOBATh JIOTHUYECKHM OOOCHOBAaHHBIC BBIBO/IBI,
NPEUIOKEHUS U PEKOMEHIAINH 10 Pe3y/IbTaTaM BBITIOJIHEHUS PabOThI;

—  pa3BUTh NPOECCHOHATBHYIO MTUCbMEHHYIO U YCTHYIO peub 00yUalolerocs;

— Ppa3BUTh CUCTEMHOE MBIIUIEHUE, TBOPYECKYI0 WHUIMATHBY, CaMOCTOSTEIbHOCTH,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 33 MPUHUMAEMBbIE PEIICHHUS,;



— cdopMUPOBaTh HABBIKM IUIAHOMEPHOW pPETyIsapHOM pabOThl HaA pelIeHUEM
MOCTaBJICHHBIX 33/1a4.
CTpyKTypa MOSICHUTEILHOW 3aMCKU KYPCOBOU PabOThI
[Ipy BBIMONHEHUH KYypCOBOM pabOThl PEKOMEHAYETCS MPUICPKUBATHCS CIEIYIOIIeH
MOCJIEI0BATEIbHOCTH:
- IPOBOJUTCS aHalW3 3aJaHusi Ha KypCOBOE IMPOCKTHPOBAHME U YCTaHABIMBAETCS
(GyHKIMOHATHHOE HA3HAYCHUE M COCTAB CHCTEMBI,
- IPOU3BOJIUTCS OOOCHOBAaHHME U BBIOOP CTPYKTYPHOM CXEMbI MHKPOIPOLIECCOPHOM
cuctembl (MIIC), monOupaercs anemeHTHas 6asa,
- pa3pabateiBaeTcs pyHKIIMoHaIBbHAs cxema MIIC,
- pa3pabatsiBaeTcsi OJIOK-CXeMa alropuTMa padoThl MHUKPOIpOIlEccopa U MporpaMMa Ha
a3bike accembiepa uim C,
- IPOU3BO/IUTCSI MAaKETUPOBAHHE WIIM MOJCITUPOBAHHUE YCTPOICTBA C OMUCAHHWEM MAaKeTa
WJIM MOJENU YCTPONCTBA U MOJYYCHHBIX PE3yJIbTaTOB.

TpeboBanust k 0hoOpMIICHUIO TOSICHUTEIbHON 3aMKUCKH KYPCOBOTO IPOeKTa/ paboThl

[losichutenpHas 3amucka K KypcoBOM paboTe odopmisieTcsi B COOTBETCTBUU C
tpeboanusmu 'OCT 7.32-2017 URL.: http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

B nosicuutenbHoOl 3anucke HEOOXOAMMO MPEACTaBUTh CIACAYIONINUE Pa3Ieibl:

- TUTYJIbHBIH JIUCT,

- pedepar — 1 c1p.,

- cogepxkanue — 1 crp.,

- BBeIeHHUE - 1 cT1p.,

- BEIOOp M 00ocHOBaHMe TexHIUecKkoro pemenus MIIC - 2-3 ctp.,

- BEIOOp M 0O6ocHOBaHUe eMeHTHOH 6a3b1 MIIC - 2-3 crp.,

- pa3paboTka ¢pyHkunoHanbHo# cxembl MIIC - 2-3 c1p.,

- ontucanwue paboter MIIC - 3-5 ctp.,

- pa3zpaboTKa O6JI0K-CXEeMBI alTOPUTMA U IPOrPaMMBI ISl MUKpOTIpoIieccopa - 5-7 c1p.,

- MOJICJIMPOBAHKE WJIM MaKETUPOBAHHUE YCTpoiicTBa- 1-2 c1p.,

- CIIMCOK MCIOJIb30BaHHBIX UCTOYHHUKOB - 1 cTp.

- mpunoxernne A — 1-20ctp.

Konx mporpammel pacnosiaraercsi B IPUIOKEHUU WM NPHIOKEHHUSIX B 3aBUCUMOCTH OT
CJIOHOCTH pa3pabOTaHHOTO MPOTPAMMHOI0 00ECTIEUEeHHUS.

TexHuueckoe 3aJaHWe Ha KypCcOBO€ NPOCKTHPOBAHUE IIOMEIIAECTCS B  Hayaje
MOSICHUTETLHOM 3aMKUCKH Tiepes pedepaTom.

O0BEM nosichutenbHOlM 3aITUCKH 0€3 YUETa TEXHUYECKOTO 3aJaHus U MPUIIOKEHUN JTOTHKEH
OBITH HE MeHee 15 cTpaHuil.

11.6. Metoauueckue yKazaHus Uil OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUIICS BBIMIOIHSAET PaboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHue pabodero BpeMeHHU, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘leHI/I$I, IOMOTacT IMOJYYUTL HABBIKU [MOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualaMH,  HANPaBISIIONIMMH  CAaMOCTOSITENBHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;



—  METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
1o 3a049HOU (popme oOydeHHs).

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO TPOXOXKICHUIO TEKYIIETOo
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJb KayecTBa 3HAHUU
00yJaromuUXCsi, OCYIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JIMCIHIIIHHEL

Cucrema OIIEHOK MPH MPOBEICHUU MPOMEKYTOYHON AaTTECTAlMU OCYIIECTBISICTCS B
COOTBeTCTBUU ¢ TpeboBanmsmMu IlomokeHuit «O TeKylmeM KOHTPOJIC YCIIEBAEMOCTH U
NpOMEXyTOuHOW arrectanuu cryaeHToB ['YAII, oOydarommxcss mo mporpamme BBICIIETO
obpazoBanus» U «O MOIYJTLHO-PEUTHHIOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AI».

11.8. MeToau4ieckue ykKa3zaHUs JUIsl O0Oy4aroONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[Ipomexyrounas  arTectauus  OOydalolIUXCsl — MpeAycMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalOmIMMCsS B IIpOIECcCe
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
IPUMEHSTh MUX JUId PEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCMM U 3aBEpPIUAETCS AaTTECTAllMOHHOM OLIEHKON «OTINYHO,
«XOpOILI0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTAalMU OCYLIECTBIIAETCS B
COOTBETCTBUU C Tabmuued 14 u TpeboBanusmu Ilonoxenuit «O TekyieM KOHTpoOJIE
yCIIEBa€MOCTH M IPOMEKYTOUHON arTectanuu cryneHToB ['Y All, oOyuatomuxcs mo nporpamme
BbIcIero oOpazoBaHusi» U «O MOIyJIbHO-PEHTHHIOBOM cHUCTEME OLIEHKM KadecTBa yduyeOHOMU
paboTsl cTyneHToB B ['YAI».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




