MHUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUIICKON
OEJIEPALINN
(enepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO

_ 00pasoBaHust 5
"CAHKT-IIETEPBYPI'CK1U I'OCYAAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O I[TPUBOPOCTPOEHU A"

Kadenpa Ne 41

YTBEPXJIAIO
PykoBonuTens HanpaBiaeHus

JIOII.,K.T.H.,JIOII.

(OJDKHOCTB, Y4. CTEIEHb, 3BaHHE)

0.0. XapuHos

/ [ (MHULMABI, (haMUITHS)
(/8
/Y

(moamnuce)

«23» vroag 2021 1

PABOYAS [TPOTPAMMA JJUCHUITJIMHBI

«OCHOBBI MUKPOTIPOIIECCOPHOI TEXHUKH
(HaumeHoBaHHE AUCIMITIIMHBI)

Ko nanpaBnenust moaroToBKu/
CIELUAIILHOCTH

11.03.04

HanmenoBanue HaITpaBJICHUA

:‘)J'ICKT];)OHI/IKa 1 HAHOJJICKTPOHHUKA
HO,Z[I"OTOBKI/I/ CIICOHUaJIbHOCTH

HaumenoBanue
[TpombIIeHHAs JIEKTPOHUKA
HaIpaBJICHHOCTH
dopma o0ydyeHust O4YHas

Cankr-IlerepOypr— 2021




JIuct cornacoBanusi pabodell mporpaMMbl AUCHUTUTAHBI

/

[Iporpammy cocraBui (a)

JIOII.,K.T.H.,TOII. 7 w7 «23» mrons 2021 0O.A. Kononos

(OIKHOCTD, 4. CTENICHb, 3BaHUE) (mmonmmce, nara) (MHUOMATE, aMuITHs)

[Tporpamma oo0peHa Ha 3aceqanuu kageapsr Ne 41

«23» urons 2021 1, mpotokos Ne 11A-2020/21.

3aBenyrouuii kageapoit Ne 41

«23» mtons 2021 r I'.A. KopxaBuH

J.T.H.,po . &

(yu. cremneHs, 3BaHHUE) (monmmce, nara) (MHULMATBI, (aMUITIS)

OtercrBennsii 3a OIT BO 11.03.04(06)

/

IO, K.T.H.,IOII. // «23» utons 2021 r 0.0. XKapunos
(OIKHOCTD, Y4. CTETICHb, 3BaHHE) Y (noamuce, nara) (MHULMATBI, (aMUITUS)

3amectutens Jupektopa uHCTUTYTA Ned 1o MeToMuecKkoit paboTte

JIOII.,K.T.H.,JTOII. «23» uroaxa 2021 r A.A. Kirrouapes

(MOMKHOCTD, Y4. CTETICHb, 3BaHHE (moxmucek, nata) (MHULMATBI, aMUITUsT)



AHHOTaAUA

JucuuminHa «OCHOBBI MHMKpPOIIPOLIECCOPHOM TEXHUKW)» BXOJUT B 00pa30BATEIbHYIO
IIpOrpamMMy BBICIIEr0 00pa3oBaHMs — MpOTpaMMy OakajiaBpuaTa Mo HANpPABICHUIO MOJITOTOBKH/
cnenuanpHoctT  11.03.04  «DnexkTpoHMKa M HAHOXJIEKTPOHMKA»  HAMPaBIECHHOCTHU
«[IpombllieHHas anekTpoHuKa». JucuumianHa peanusyercs kapeapoit «Ned 1.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CJIEIYIOIUX KOMIIETEHIHIHA

IIK-1 «CrnocoOeH BBIMOJHATH pPAacYeT AJIEKTPOHHBIX MPHOOPOB, CXEM MU YCTPOMCTB
pa3nuyHOro (PYHKIIMOHAIHHOTO Ha3HAYECHHUSI B COOTBETCTBHH C TEXHUYECKUM 33JaHHEM)

ITK-3 «CrocoOeH oCyIIecTBIATh KOHTPOJIb COOTBETCTBHS Pa3padaThiBaEMbIX TPOCKTOB U
TEXHUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCIOBUSM U JPYTUM HOPMATUBHBIM
JOKYMEHTaM»

[IK-4 «CriocoOeH ocCyIecTBIATh CKBO3HOE IMPOCKTUPOBAHHE ITU(GPOBBIX YCTPOMCTB C
HCI0JIb30BAHUEM TEOPHUH CIIOKHBIX IIU(PPOBBIX CUCTEM»

ConepxaHue TUCIUIUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBA3AHHBIX C MPOSKTUPOBAHHEM
MUKpPOIIPOLIECCOPHBIX YCTPOMCTB M CHCTEM, HMX NPOrpaMMHPOBAHHEM C HCIOIb30BAaHHEM
CHEIMATM3UPOBAHHBIX CPEICTB MOMIEPIKKH pa3padoTunKa.

[IpenogaBanue AMCHMILIMHBI IpEeAyCMaTpUBaeT cieayromue (GopmMbl OpraHusanuu
y4eOHOTO TIpoIiecca: JISKINH, JabopaTopHbie pabOThI, CAaMOCTOsITEIbHAs paboTa 00yJaromerocs,
KypCOBO€ IIPOEKTHPOBAHUE.

[IporpaMmoit AHUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO0mast Tpya0eMKOCTh OCBOCHUS JIMCIUILIMHBI COCTaBISAET 8 3adeTHBIX eauHul], 288
4acoB.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUM »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI
[Ipeanaznauenne aucUUIUIMHBI «OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKH» 3aKIIIOUAETCA
B U3YUCHUU CTYJICHTAMHU OCHOB (PYHKIIMOHUPOBAHUSI MUKPOIIPOIIECCOPOB, MUKPOIIPOILIECCOPHBIX
YCTPOMCTB M CHUCTEM, a TAaKKe MPUOOPETCHHH MPAKTUYCCKUX HABBIKOB IPOTPAMMHUPOBAHUS
MHKPOIIPOIIECCOPOB M MHKPOKOHTPOJUIEPOB, a TAKKE CIIOCOOOB MPAKTHUUECKOW peann3aluu

COOTBETCTBYIOIIUX YCTPONCTB Ha COBPEMEHHOH 3J€MEHTHOM 0a3e DJJIEKTPOHHMKH C
HCI0JIb30BAHNEM CHELUATM3UPOBAHHBIX TPOrPAMM-0TJIaJUUKOB.
1.2. JucuurmuimHa BXOAMT B  COCTaB  4YacTH, (OPMHPYEMOW  y4aCTHUKAMHU

00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHOM MPOrpaMMBbl BICIIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YABTATOB OOYUECHHUS 110 AUCHUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs MUCIUILIMHBI OOYYaIOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOITIMHE
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN W MHIUKATOPBI UX JOCTHKEHUS TIPUBEICHBI B
tabmuue 1.

Tabnuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropwus (rpymma) Kon u Ko n HauMeHoBaHNE UHIUKATOPA TOCTHKEHUS
HauMEHOBaHHUE
KOMIIETEHITUN KOMIICTCHITNHT
KOMIETEHITUN

[IK-1 Cnioco6en

BBITIOJIHATE PacyeT [1K-1.3.1 3HaTh NpUHIKIBI pacyeTa MapaMmeTpoOB

AIEKTPOHHBIX U XapaKTePUCTUK OT/IETHHBIX OJIOKOB aHAJIOTOBBIX

MPpUOOPOB, CXEM U 1 I (PPOBBIX AMEKTPOHHBIX TPHOOPOB.

CTPOMCTB [1IK-1.V¥.1 ymeTs NpoBOINUTH OLIEHOYHBIE PACUETHI

[TpodeccnonanpHbIC yerp M POBOZL 1 p
KOMITCTEHTIHI Pa3ITU4YHOTO XapaKTEPUCTHUK JIEKTPOHHBIX TPHOOPOB.

(b YHKIIMOHAILHOTO I1K-1.B.1 BnageTs HaBbIKaMH TIPEACTABICHUS

Ha3HAYCHUS B Pe3yNbTaTOB pacyeTa MEKTPOHHBIX YCTPOICTB B

COOTBETCTBUHU C BUJIE TaOnuIl, rpaduyecKuX 3aBUCUMOCTEN U

TEXHUYECKUM arpamm

3aJlaHuEM

[TK-3 Cnioco6en

OCYILIECTBIISITh

KOHTPOJIb

COOTBETCTBUS

paspabaThiBaeMbIX

MIPOEKTOB U [1K-3.B.1 Bnagetrh HaBbIKaMu 0(OPMIICHHS
[Ipodeccruonanbubie N .

TEXHUYECKOI MPOEKTHO-KOHCTPYKTOPCKOM TOKyMEHTAIMH B
KOMITETEHIINH

JTOKYMEHTAII! COOTBETCTBUU CO CTaHAAPTAMH.

CTaHJapTaM,

TEXHUYECKUM

YCIOBUSIM U IPYTHM

HOPMAaTHUBHBIM

JOKYMEHTaM

I1K-4 Cnoco6en ITK-4.3.1 3HaTh 2JI€MEHTHI TEOPUHU CIIOXKHBIX

OCYILIECTBIIATH U(POBBIX CUCTEM, OCHOBHBIE TTPUHIIUIIBI

CKBO3HOE CKBO3HOTO ITPOEKTHUPOBAHMS, MAPIIT
ITpodeccuonanbHbIe p P » MabIIPYT

IPOEKTUPOBAHUE pa3paboTku u Bepuduxanuu nudpoBbIx
KOMIIETEHIINU .

U POBBIX YCTPOMCTB.

YCTPOMCTB C [IK-4.Y.1 ymeTs npoBOANUTE ONMCAHUE MOJIENEN

HCIIOJIb30BAHUEM 1IU(POBBIX CXEM Ha MOBEACHUYECKOM SI3BIKE,




TEOPHUH CIOKHBIX
IU(PPOBBIX CUCTEM

OCYILIECTBIIATh HNOJHBIA LUK aBTOMaTHYECKOTO
IPOEKTHUPOBAHUS IIU(PPOBBIX CXEM.

[1K-4.B.1 Bnaaers crienuanu3upoBaHHBIMU
CUCTEMaMM aBTOMAaTHU3UPOBAHHOTO
IPOEKTUPOBAHMSI JUIsl CHHTE3a JIOTUYECKUX CXEM,
MOJICIIUPOBAHUS U BepH(PHUKaUU pa3paboTaHHBIX
AYEEK CXEM

2. Mecro mucuuruinHbl B cTpykType OI1

JucuurniauHa MOKeT 6a3upoBaThCs Ha
MPY U3YYECHUH CIEAYIONIUX JUCIUILIINH:
— « SI3BIKM TPOTrpaMMUPOBAHUS »,

3HaHUSX, paHee MPHOOPETEHHBIX 00YJaIOIIMMHUCS

— « CXeMOTeXHHUKA III/Id)DOBI)IX 1 UMITYJIIBCHBIX VCTDOfICTB »,

— « CxeMOTeXHHKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB ».

3HaHI/I$I, MOJIYYCHHBIC IIPpHU H3YUCHHUH MaTcpualia I[aHHOI\/JI JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U MOTYT MCIIOJIB30BATLCA MPU U3YUCHUHN APYTIUX OUCHHUILINH:

— «AnmapaTtHbie HHTep(EHCHI»,

— «MeTtobl B VeTpoiicTBa IHMPOBON 00paOOTKH CHTHAJIOB ».

3. O0OBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI
Jlanubie 006 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIHHBIX BHJIOB y4EOHOU
paboTHI MO AUCIUILTUHE (M paclpeaeIeHue 3TOH TPYIOEMKOCTH TI0 CEMECTpaM) MPeCTaBICHBI B

Tabiuue 2.

Tabmuma 2 — O6beM U TPYJOEMKOCTh JUCITUTIIHHBI

N TpynoemMKoCTb IO ceMeCTpam
Bun yue6noit paboThl Bceero No No
1 2 3 4
Oowan mpyooemKocnp oucCyuUnIUHbL,
8/ 288 3/ 108 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 102 34 68
Ayoumopnvie 3anamus, BCETo 4ac. 136 51 85
B TOM YHUCIJIE:
nekmuu (JI), (dac) 34 17 17
npakTudeckue/ceMunapckue 3ausatus  (113),
(dac)
naboparopubsie padoTsl (JIP), (dac) 85 34 51
KypcoBoi npoekT (padota) (KII, KP), (uac) 17 17
JK3aMeH, (Jac) 72 27 45
Camocmoamenvnas paboma, Bcero (4ac) 80 30 50
Buo npomesicymounoii ammecmayuu: 3ayer, 33
midd. 3ager, sk3amen (3auer, dudd. 3au, ’ OK3. OK3.
DKz %) OK3.

Fx

[Ipumedanue: kaHAMAATCKHI IK3aMEH

4. ConeprkaHue AUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHILTUHBI MO pa3feniaM U BUIaM 3aHITUN.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.




Tabnuua 3 — Paznensl, TeMbl TUCIMIUIMHBL, UX TPYIOEMKOCTh

Pasnensl, TeMBI AUCIUITIHHBI Jlextan | 113 (C3)|  JIP KII CPC
’ (gac) (gac) (gac) (uac) (gac)
Cemectp 6

Paznen 1. OOure cBeeHUsI 0 MEKPOIPOIIECCOpaXx.
Tema 1.1. Knaccuduxkamnusi MUKpOIIpOIIeCCOpOB
Tema 1.2. O630p HOMEHKJIATYPbI 3 3
MHKPOIPOLIECCOPOB BEAYLNX HUPM-

Tema 1.3. OcoOCHHOCTH apXUTEKTYPhI MHKPOIIPOIIECCOPOB,
OPUCHTHUPOBAHHLIX HA PCIICHUC 3a1a4 YIIPABJICHUSA

Paszen 2. O030p MUKPOTIPOIIECCOPOB,
OPHUEHTUPOBAHHBIX HA PEIICHHE 3a1a4
YIpaBJICHUS TOTOKaAMHU COOBITUI

Tema 2.1. MUKPOKOHTPOJIIEPHI Ha OCHOBE
MPOMBIIIJIEHHOTO ~ CTaHJapTa MCS-51™ ga

npumepe wm3nenus ¢upmer " Silabs " Tumna
C8051F124.
Tema 2.2. Opranusanys BHYTPEHHEH W BHEIIHEH 8 34 21

mamsiti MCS-51

Tema 2.3. IToptsl BBo1a-BRIBOJa MCS-51

Tema 2.4. TaiimepbI-CUETUNKA

Tema 2.5. PCA maccus

Tema 2.6. [TocnmenoBarenbHBIN CBA3HOMN aanTep
Tema 2.7. brok 00paboTKH ITpephIBaHMI

Tema 2.8. Pexxumbl padotet MCS-51

Pasznen 3. TUNIOBBIE pelIeHsI, TPUMEHIEMBIE ITPH
MOCTPOCHHUH CUCTEM Ha 0a3e MUKPOKOHTPOJIICPOB
MCS-51

Tewma 3.1. [TocTpoeHue cucTeMbl Ha OCHOBE
MHKpOKOHTposmiepoB MCS-51.

Tewma 3.2. Ucnionp30oBaHne  MHKPOKOHTpOJIIEpa 4 4
JUTsl TEHEPAIlUU TUTIOBBIX CUTHAJIOB

Tema 3.3. AnmapaTHasi 1 IporpaMMHast
peanu3ariysi MUKpPOITPOIIECCOPHBIX H3MEPUTEIICH 1
AJIEMEHTOB YIPABJICHUS.

Tema 3.4. CpencTsa moaiep KKy pa3padoTynuka

Paznen 4.. Mukpornponeccopsl yrpaBJIeHUS
IIOTOKaMH JTJaHHbIX

Tema 4.1.ApxuTekrypa KOMMYHUKAalIUOHHBIX
npoueccopoB cemeiictea MCS-186.

Tema 4.2.ApxuTekrypa KOMMYHUKAalIUOHHBIX 2 2
npoueccopoB cemeiictBa MCS-386EX.

Tema 4.3.ApxuTeKkTypa KOMMYHUKALIHOHHBIX
nporeccopoB cemericta | XP.

Tema 4.4. Cpencrsa moiep kK pa3padoTUHKa.

Hroro B cemectpe: 17 34 30

Cemectp 7




Paznen 5.. Mukpomnporeccopsl nudpoBoii

00pabOTKU CUTHAJIOB

Tema 5.1.Apxutekrypa npoueccopo LIOC ¢
¢dukcupoBanHoii Toukoit Tuna ADSP 21XX.

Tema 5.2.Apxutektypa nporneccopos LIOC ¢ 2 2

aBarorieit Toukoid ADSP 21 XXX

Tema 5.3. CpencrBa moaaepKKu pa3padOTUHKA.
Tema 5.4. Apxurekrypa mnpoueccopoB [HOC
JIPYruX MPOU3BOAUTEIEH

Paznen 6. 00630p

YHHUBEPCAJIHLHOTO HA3HAUYCHUSI.
Tema 6.1.AapxuTekTypa
MukpomnpoiieccopoB tTuna STM32FXXX.

Tema 6.2. CpencTBa o Iep KU pa3padoTINKa

MUKPOIIPOIIECCOPOB,

32-x pa3psAIHBIX

. 17 51 48
Tema 6.3. Pacimpenus s mudpoBoit 00paboTku
CUTHAJIOB.
Tema 6.4. TeHneHIMH pPa3BUTHS APXUTEKTYPHI
MHUKpPOIIPOIIECCOPOB, YHUBEPCAIBHOTO
Ha3HAYCHUS
Brinonnenue KypcoBoit paboThl 17
Hroro B cemectpe: 17 51 17 50
Uroro | 34 0 85 17 80
[IpakTnyeckas MOArOTOBKA 3aKIIOYAaeTCsl B  HENOCPEJICTBEHHOM  BBINOJIHEHUH

OOyJarOIMMHUCA ~ OMPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX €  Oyaymieu
pohecCHOHAEHON AEATEIEHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Tabmumna 4 — CoxepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep pazgena

Hassanue n COACPIKAHUE PA3aCIIOB U TEM JICKIUMOHHBIX 3aHATHH

1

Paznen 1. O6uiue cBeieHNs 0 MUKPOIIPOLIECCOpax.

Tema 1.1. Knaccudukarys MEKpPOIIPOIIECCOPOB.

OcHoBHBIE  apXUTEKTypbsl  mpoueccopoB:  Don-HelimaHoBckas,
lapBapackas, bepxnwmiickas, Ctandopiackas apxutektypsl, RISC-
npoueccopel. IlIMHBI maHHBIX, aapeca © yIpaBieHHs. Pexumbl
IPEePBIBAaHHUM U IPSIMOTO JOCTYIA K MaMSITH.

OTnuuuTenbHble OCOOEHHOCTH CHUCTEM KOMAaH]l MHUKPOIPOIECCOPOB
Pa3IMYHOTO Ha3HAYCHUS.

Tema 1.2. O630p HOMEHKIIATYPbl MUKPOTIPOIIECCOPOB BEAYIIUX (HUPM-
IIPOU3BOJUTEIICH.

Muxkpomnporneccopsr  ¢upm “"Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip"”, "Motorola", "Silabs", "STMicroelectronics",
"Texas Instruments". CpaBHUTENbHBIN aHATH3.

Tema 1.3. OcobeHHOCTH apXUTEKTYPBl MUKPOTIPOIIECCOPOB,
OpPUEHTUPOBAHHBIX HA PEIICHUE 3a1a4 yIIPABICHUS.
Muxkponpo1ieccopsl yIpaBICHUS MOTOKaMU COOBITHIA.
Mukponpo1eccopsl yIIPaBJICHUS MOTOKAMH TAHHBIX.




Muxkponporeccopsl it IUppoBoii 00paboTku curHaios. Heiipo
MUKpPOIpOIecCOpbl. MuUKpomporeccopsl ¢ (QYHKIUSAMH HEYETKOU
JOruKH. MHKpOnpo1eccopbl YHUBEPCAIBHOIO HA3HAYEHHUSL.

Paznen 2. O630p MHKPOTIPOIIECCOPOB, OPHCHTUPOBAHHBIX HA PEUICHUE
3aa4 yrnpaBIeHHsI TOTOKAMHU COOBITHIA.

Tema 2.1. MUKpOKOHTPOJUIEPEI ~ HAa  OCHOBE  IMPOMBIIUICHHOTO
cragmapra MCS-51™ na npumepe uznenus ¢pupmsr " Silabs " tuna
C8051F124.

OcHOBHBIE XapaKTEPUCTUKH.

Tema 2.2. Opranuszanus BHyTpeHHeW u BHemHed mnamsitu MCS-51.
Crnioco0sI agpecanii BHyTpeHHeH u BHemHel mamsata MCS-51

Tema 2.3. [lopTs! BBOa-BeIBO1a MCS-51.

[TapannensHbie MOPTHI  BBOJA-BbIBOAA. (OcoOeHHOCTH  pabOTHI,
MPOrpaMMHPOBAHUE.

[Mocnenosarenbubie  mopThl  BBOAa-BhiBoga (UART, SPI, 12C).
OcoOenHocTH paboTHl, IPOrPaMMUPOBAHKE

Tema 2.4. TaiiMepbI-CUETUNKH.

Pexumbr pabotsl. Taitmepsr (TO, T1, T2). Cyerynkn u reHEpaTOpPHI
coObiTuii. Kondurypuponanue.

Tema 2.5. PCA maccuB. OCOOCHHOCTH HCTIOJIE30BAHUSI B PA3IMIHBIX
pexxnMmax padbotsl. [IporpaMmMupoBanue.

Tema 2.6. [TocnenoBatenbHbIN CBA3HOM ananTep PexxuMbr paboThl,
MPOrpaMMHPOBaHUE

Tema 2.7. Briok 00pabOTKM MpephIBaHUH.

Pexxumer pabotel. Kondurypuposanwme. Iloamporpammbr oO6paboTKu
npepeiBanui. Ilepenaya ymnpasieHuss B nporpamme. MackupoBaHue
MpEpPHIBAHUM.

Tema 2.8. Pexxumbr  pabotet  MCS-51  (IDLE, Power Down).
YnpaBieHne 3HepronoTpedICHUEM.

Paznen 3 Tunossie pelieHus, MPUMEHSIEMbIC MTPU MTOCTPOCHUU CUCTEM
Ha 0a3e MmukpokoHTposuiepoB SiLabs-C8051FXXX

Tema 3.1. TlocTpoeHHe CHUCTEMBI Ha OCHOBE MHUKPOKOHTPOJUICPOB
MCS-51.IToagknrouesne  BHeEIHENH  maMsaTdH. lloakiroueHne U
OpraHu3anusi B3aUMOJCHCTBUS C YCTPOWCTBAMU KJIABHATYPHOTO
BBOJMa, 1U(ppoBoi uHAMKanuu. OpraHu3anuss aHalorOBbIX U
11 (POBBIX MOPTOB BBOIa-BHIBOJIA.

Tema 3.2. cnionb30BaHWe  MHUKPOKOHTpOJUIEpA Uil TCHEPAILUH
THIIOBBIX CUTHAJIOB

I'eHeparus MEPHOANIECCKUX CUTHAIOB METOJ0M BhIOOpKH. I'eHeparus
AHAJOrOBOI0 CHUTHAJIA HA OCHOBE HIMPOTHO-UMITYJIbCHON MOIYJISAIIUH
(IIMM). 3ananue 4acTOTHI CUTHANIA.

Tema 3.3. AnmaparHast u porpaMMHas peanuzanus
MHKPOIIPOIIECCOPHBIX H3MEPHUTEIICH U SJIEMEHTOB YIIPABJICHHUSI.
W3mepenue mepuoja W YacTOThl BHEHMIHUX CHUTHAIOB. IIIMpoTHO-
UMITYJbCHBIH MOIyaTOp. KoppekTupyromue ycTpoicTBa CIEAsIINX
CHCTEM YIpPABJICHUS.

Tema 3.4. CpenctBa MOAZEPKKH  pa3paboTyMKa. DBOJIOIHMOHHBIC
TUTATHI. [Tporpamma-oTinagauk Keil uVision. [Tporpamma
koH¢uryparop Configuration Wizard. TIporpamma cumynsTop
Proteus.

Pasnen 4.. Mukponponeccopsl yrpaBiaeHHs IOTOKAMH TAHHBIX
Tema 4.1. ApXuTekTypa KOMMYHUKALMOHHBIX NPOLIECCOPOB




cemerictBa MCS-186. Opranuszauus namstu. [Iporieccoproe siapo.
Tanimepsl. KoHTposuiep npsmoro 1octyna. ¥ CTpOMCTBO pereHepanyu
TMHAMUYECKOH maMsaTu. Y cTpoiicTBo hopmupoBanus curaanon CS.
Kountpomtep npepeiBanuii. [lociieroBaTenbHplil CBI3HOM afanTep.
Pexumbl pabotbl. CuctemMa KOMaHI.

Tema 4.2. ApXuTeKTypa KOMMYHUKALMOHHBIX IIPOLIECCOPOB
cemerictea MCS-386EX.

Tema 4.3. ApXuTeKTypa KOMMYHUKALIHOHHBIX IIPOLIECCOPOB
cemeiictBa | XP.

Tema 4.4. CpenctBa noiep Ku pa3paboTIHKA.

5 Paznen 5. Mukpornponeccopsl udpoBoii 00pabOTKH CHTHAJIOB.
Tema 5.1.Apxurekrypa npoueccopoB [IOC ¢ pukcupoBaHHON TOUKOMA
tuna ADSP 21XX. .Opranuzanus mamsti. [ 'enepaTopsl aapecoB
JTaHHBIX. ['eHepaTop mporpaMMHON Mocie0BaTeIbHOCTH. HavanbHbIH
3arpy34mK. Y CTpoiicTBa 00paboTku naHHBIX. CHHXPOHHBIN
rocieaoBaresnbHbi nopt. Kontposep npepsiBanuil. Kontposiep
npsimoro focryna K naMstu. [Topt HIP.OcobennocTr apXuTekTypsl
MHKPOIIPOIIECCOPOB YISl CMEIMIAHHOW 00pabOTKM CUTHAJIOB THUIIA
ADSP21mspXX. Mukpomporeccops! uis apamuieabHoi 00padoTKu
curnanoB tuna ADSP 21cspXX. CpenctBa noafaepxku pazpaboTyuka.
Tema 5.2.Apxurtektypa nporeccopoB [{OC ¢ mnaBaromieit TOUKO.
Tema 5.3. Cpeacta moaepkku pazpadoTurKa. IBOJIOIMOHHBIE

wiatel EZ KIT LITE. TIporpamma-otnamunk VisualDSP.
Tema 5.4. Apxutekrypa nporeccopoB [IOC npyrux npousBoauTenei.

6 Paznen 6. O630p MUKPOIIPOLIECCOPOB, YHUBEPCATHLHOTO Ha3HAYEHUSI.
Tema 6.1.Aapxutextypa 32-X paspsaHbIX MHKPOTMPOIECCOPOB THIA
STM32FXXX. .Opranmzauus namatd. Cuaxponuzanus. [lopTel
Taiimepsl. Kontposnep USART. Kontposnep SPI. Kontpomnep I°C.
Kontpomnep CAN. Unrepdeiic SDIO. AT LIAIIL. Hluna (FSMC).
Kontpomep DMA. HWntepdeiic kamepbr (DCMI). Kontpomrep
Ethernet. Kontpomiep USB. Moayns mnoacuera CRC. Yach
peaJibHOrO BpeMeHU. Moaynb MHPPOBaHUS U  XEUIUPOBAHUS.
I'eneparop cny4aitasix uncen. Konrposep JTAG.

Tema 6.2. CpenctBa moIIepX KA pa3padOTYMKA. DBOJIIOLIMOHHBIE
wiatel  Discovery. IlIporpamma-ornamunk — System  Workbench.
IIporpamma — kouguryparop STM32CubeMX

Tema 6.3. Pacimupenus aist nudpoBoit 00pabOTKH CUTHAJIOB.

Tema 6.4. TenaeHUUU pPa3BUTHS APXUTEKTYPHl MHUKPOIPOIIECCOPOB,
YHHUBEPCATHHOTO Ha3HAUCHUSI.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATHI U X TPYAOEMKOCTh IIPUBEICHBI B TAOJHIIC 5.

Ta6Jmua 5— HpaKTI/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTD

N3 aux No
No | Tewmsl npaktudeckux | @opmbl mpakTHueckux | TpymoeMKOCTh, |MpaKkTUYECKOM |pa3aena
/1 3aHATHH 3aHATHH (gac) MMOATOTOBKH, | JUCITHAI

(gac) JIMHBI

Y4eOHbBIM MIIaHOM HE MPETYCMOTPEHO

Bcero




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B TabmH1Ie 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh

Ne
Ne HanmenoBanue 1abopaTopHBIX paboT Tpynoemocts, | pasiena
n/m (gac) JUCLIUIT
JIUHBI
Cemectp 6
VYpapieHue cBETOANOIOM C MOMOIIBK KHOKH 4
VYnpasnenue CBETOJIMOJIOM c WCIIOJIb30BaHUEM 4
IIPOTPaMMHOM 3aJI€PKKHU
3 | Yopasnenue CBETOJIMOJIOM c WCTIOJIb30BaHUEM 4 2
IIpEPBIBAaHUM TalimMepa
4 | Ucnonp3oBaHne pexxuma dHeprocoOepekeHust 4 2
5 | YopaBieHue CBETOAMOIOM C MCTIOIB30BaHUEM (uiara 4 2
6 | IIMM — nuknmydeckoe ynpaBlieHUe IPKOCTBIO CBETOAMO A 4 2
7 [IIMM — ympaBiieHHE SPKOCTBIO CBETOJMOJ]a C MOMOIIBIO 4 2
KHOITKH
8 | Pabora ¢ PCA maccuBom. Anmmapatasrii HIUM 4 2
Cemectp 7
1 | VYopaBnenue cBeTOaMO aMH O ITUKITY 2 6
2 VYrpaBneHue CBETOANOIaMU C TTIOMOIIBIO KHOTIKH 2 6
3 VYrpaBineHue CBETOAMOJAMHU C TOMOIIBIO TPEPHIBAHUNA OT 4 6
Taiimepa
4 | [lIUM — ynpaBiieHHE SIPKOCTHIO CBETOMOJIOB 4 6
5 [INUM — ympaBieHue SPKOCTbIO CBETOIUOJIOB C MTOMOIIIBIO 3 6
KHOIIKH
6 | PaGoTa c taiimepamu. Anmapatuseiii [IIUM 4 6
7 | PabGoTa c akcenepomMeTpom 4 6
8 | Pabora c ALIII 4 6
9 | Pa6ora c DMA 4 6
10 | BocpousBeaeHue 3Byka ¢ nomonibio ayano-I11AIl 4 6
11 | Padora ¢ LCD pucruieem 4 6
12 | RNG. PaboTa c reHepaTopoM CiIy4aiHbIX YUCEI 4 6
13 | Ilpuem-nepenava nanubix mo UART 4 6
14 | PaGora ¢ onepaliMiOHHON CUCTEMOM FreeRTOS 4 6
Bcero 85 6

4.5. KypcoBoe mpoeKkTupoBaHHe/ BHIIOTHEHUE KYPCOBOU pabOThHI
Lenb kypcoBoii paboOThI: - cUCTEMaTU3alUs U 3aKPETICHUE TOTYYEHHBIX TEOPETUUECKUX
3HaHUH U NPAKTUYECKUX YMEHUI;
- yriyOieHne TeOpeTHIeCKIX 3HaHUN B COOTBETCTBHH C 33JJaHHOU TEMOIA;

- popMupoBaHUE YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS TIPU PEIICHUU
MOCTABJIEHHBIX BOTIPOCOB;
- popMuUpoOBaHUE YMEHHUI HCIIOIH30BATh CIPABOYHYIO U HOPMATUBHYIO TIOKYMEHTAIIHUIO;

- pa3BUTHC TBOquCKOﬁ WHHUOHUATUBbI, CAMOCTOATCIIBHOCTH, OTBECTCTBCHHOCTHU U

OpPraHnu30BaHHOCTH;

- IOJIFOTOBKA K UTOTOBOM TOCY/IapCTBEHHOW aTTECTalUU.
YacoB nmpakTU4eCcKoi MOAroTOBKHU: 17.

[IpumepHble TeMbl 331aHUI Ha KYpCOBYIO paboTy npuBesieHsl B pa3zaeine 10 PIT/L.




4.6. CamocrosTenbHas paboTa 00yJarOIXCs
Bunpl camocTosATenbHOM paboThI U €€ TPYIOEMKOCTh IPUBEACHBI B TabnuIe 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHON PabOThI U €€ TPYI0EMKOCTh

. Bcero
Bua camocrositensHOM paboTh qac ’ CewmecTp 6, yac CemecTp 7, yac
1 2 3 4
N3ydeHne TeopeTHIecKoro Marepuaa 17 17

mucuuruael (TO)

KypcoBoe npoekrupoanue (KII, KP) 17

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinosinenue pedepara (P)

[ToaroToBka K TeKymemy KOHTPOJIIO 6

ycneBaemoctu (TKVY) 16
Jomamnee 3aganue (/13)
KonTpoasusie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka k IpOMEXyTOYHOMN 7
arrecranuu (ITA)
Bcero: 80 30 50

5. Ilepeyenn yueOHO-METOIUUECKOTO OOSCTICUCHHS
JUTSI CAMOCTOSTENIbHOM PabOThI 00YJArOITUXCSI TIO TUCIUTITAHE (MOTYIIIO)
Y4eOHO-MeToAMYECKNEe MaTepHasbl ISl CaMOCTOSITEIbHON paboThl O0yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3AaHUH
[lepedyeHb edaTHBIX U DIEKTPOHHBIX YICOHBIX U3/IAaHHI MPUBENICH B TaOIUIE 8.
Tabmuia 8— IlepeueHb meyaTHBIX U AJIEKTPOHHBIX YIeOHBIX U3IaHUI

KonriectBo 3Kk3eMIUIsipoB B
Tudp/
URL apec bubnuorpaduueckas ccplika onbmoTeke
(KpoMe AIIEKTPOHHBIX FK3EMILISIPOB)
004.3 I'magmreitn M.A. MUKPOKOHTPOJUIEPHI 7
I-52 cmemanHoro curaana C8051Fxxx dhupmbr
Silicon Laboratories 1 uX mpuMeHeHHUE:
pPYKOBOACTBO TnoJib3oBaress. - M.: JIOJDKA-
XXI, 2008. - 336 c.
681.3 Hudpossle ycTpolicTBa U MUKPOIIPOLIECCOPHL. | 65
L-75 [IporpamMmmupoBaHre MUKPOKOHTPOJIJIEPOB
cemerictea MCS-51: meTonueckue ykazaHus
K BBITIOJIHEHUIO JTabopaTopHbix padoT / CocrT.
0.0. XKapunos. CII6.: PUO I'VAII, 2005. -
65 c.
681.511.54 | [IpuMeHEeHNE MUKPOKOHTPOJIIEPOB 135
11-76 B CHCTEMax yIpaBJIeHUS U KOHTPOJIS:
METOAUYECKUE YKA3aHUSI K BBIMIOJTHEHUIO
nabopatopubix padot/ CII6: 'OY BITO
"CIIGI'YAIT", 2007. - 47 c.




7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn  «MHTepHeT», HEOOXOOUMBIX [UIi OCBOCHHUS JIUCIHMILIMHEI
npuBeeH B Tabiuue 9.

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX OOpPA30BATENBHBIX PECYPCOB HH()OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue
http://www.intuit.ru/studies/courses/6 | Hanmonanbuslii oTKpbITHIH yHEBepcuTeT MHTYUT.
04/460/lecture/10321 Jlexkuus 1: MUKpOTIpOLIECCOP H €r0 apXUTEKTYpa.
http://www.intuit.ru/studies/courses/6 | Harmonanbuslii oTKpbITHINH yHEBepcuTeT MHTYUT.
04/460/lecture/10335 Jlexuus 8: CTpyKTypa MHKPOIPOIIECCOPHON CHCTEMBI.
http://www.intuit.ru/studies/courses/6 | HarmonanbHblii oTKpbITHINH YHEBepcuTeT MHTYUT.
04/460/lecture/10353 Jlexkuus 17: MeToibl ¥ CpeiCTBa OTIAIKA

MHKPOTIIPOIIECCOPHBIX CHCTEM.

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp TPOTPAMMHOTO O0OECIIEUYEHUS, HCIOIB3yEMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO NpoLiecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOrPAMMHOTO oOecrieueH s npeacTasieH B Tadmmie 10.

Tabmuma 10— [TepedeHs mporpaMMHOTO 0OECIICUCHIS

Ne i/t HaunmenoBauue

Jlemo-Bepcust mporpammei-oiaganka Keil uVision ot “Keil Elektronik GmbH / Keil
Software Inc.” JloctymnHa i CKaunBaHUs C caiiTa GUPMBI-TIPOU3BOIUTEIS 10 afpeCy:
https://www.keil.com/demo/eval/c51.htm

Jlemo-Bepcus mporpammel Proteus ot “Labcenter Electronics” JloctymnHa s
CKauMBaHMS C cailTa GUPMBI-TPOU3BOIUTEINS 110 aJpPECy:
http://www.labcenter.com/download/prodemo_download.cfm#professional

ITporpamma-ornamunk System Workbench for STM32 ot STMicroelectronics. JIoctymHa
JUIsl CKAaUMBaHUSI C caita GUPMBI-ITPOU3BOIUTEIS O AJIPECY:
http://www.openstm32.org/

[Tporpamma — koHpurypatop STM32CubeMX ot STMicroelectronics. JloctymHa st
CKaYMBaHUS C caidTa (GUPMBI-TIPOU3BOJUTENS IO aAPECy:
https://www.st.com/en/development-tools/stm32cubemx.html

8.2. Ilepeuenp UH(GOPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOJIb3YEMbIX npu
OCYIIECTBIICHHH 00Pa30BaTEIBHOTO MPOIECcca MO AUCIUILINHE

[lepeyeHb WCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
Tabymue 11.

Tabnuua 11— ITepeyenp HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CoctaB  MarepuanbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNIbHOTrO Ipoliecca Mo AUCHUIINHE, IPeAcTaBiIeH B Tabauel 2.




Tabnuma 12 — CoctaB MaTepuaibHO-TEXHUYECKOU 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTh Howmep aynuropun
/i MaTepHaTbHO-TEXHIUYECKON 0a3bl (Tipu HEOOXOTMMOCTH)

MyneTuMenuiiHas JIEKIUOHHAs ay IUTOPUS

KommnerorepHslii knacc

Crenapt STM32F4-Dicovery

10. OnenouHsIe cpeaCcTBA ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTAI[H
10.1. CocTaB OIIGHOYHBIX CpPEACTBIUIA TPOBEACHUS IPOMEKYTOYHOH aTTeCTaIllH
oOyJaroniuxcs 1Mo JUCIUTIINHE MPUBEACH B Tadmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Bug npomexyTodHOI arTecTauuu IlepedyeHb OLIEHOYHBIX CPEJICTB
DK3ameH Crircok BOIPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
TecTsl.
Brinosinenue KkypcoBoii paboTsl DKcrepTHas OILlEHKa Ha OCHOBE TPeOOBaHUU K
CONEP)KAHUIO KypCOBOM paboThI o
JTUCITUTIITNHE.

10.2. B kadecTBe KpHTEpPHEB OICHKA YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronmMucs MpUMeHsieTcs S-0ajuibHasi IIKana OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHITNH, KOTopas nmpuBeacHa B Tabmmie 14. B TedeHne cemectpa MOXKET HUCIOIb30BATHCS
100-6ammpHast ~ mIKaja — MOJYJIBHO-PEHMTHHTOBOM  CHCTEMBl  YHHUBEPCHUTETa,  IpaBHUiIa
WCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kpurepun orieHkr ypoBHs CHOPMHUPOBAHHOCTH KOMITETCHITHIA

OI11eHKa KOMITETEHITIN

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITN
5-0aipHas mKaina PAKTEP (oprpo

— oOyyaronuiicss TiyOOKO ¥ BCECTOPOHHE YCBOMJI ITPOIPaMMHBIH
MaTepHa;

— YBEPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €r0 M3JIaracr;

— ONMHpPasiCh HAa 3HAHWS OCHOBHOW W JIOMOJHHWTEIBHOW JIUTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHS C MTPAKTUICCKOM
JCSITEIIbHOCTBIO HAIPABJICHHS,

— yMeJI0 000CHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBLI M 00O0OIIECHHUS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIICIMATN3UPOBAHHBIX TOHITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4aroUuiics TBEPIO YCBOMII IIPOTPAMMHBINA MaTepHall, TPaMOTHO U
10 CYIIECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOTYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

— YBSA3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOU JEeSTENbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS

— BJIJICET CHCTEMOM CrelnaIn3upOBaHHBIX MOHATHH.

«XOpPOoLIO»
Ga4YTCHO»




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

«YIIOBJICTBOPUTEITLHO
«3aYTCHO»

— 00y4arouuiics yCBOMIJI TOJBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[I0 CYIIECTBY M3JIaracT €ro, ONUpPAsCh HA 3HAHHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHI;

— JIOIIYCKaeT HECYIIECTBEHHbIE OLIMOKU U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IPHUMEHEHUM 3HAHWUU
HallpaBJICHUS,

— ¢J1ab0 apryMeHTHPYET Hay4yHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (GOPMYIMPOBAHNHU BBIBOJIOB M 000OIICHMIA;

— YaCTUYHO BJIAJICET CUCTEMOMN CIIENMAIM3UPOBAHHBIX IIOHATHIA.

— oOyyarouuiicss He YCBOWJI 3HAYUTENIbHOM dYacTH MpPOrpaMMHOIO

«HEYJIOBJIETBOPUTEITHHOY
«HE 3aYTEHO»

Marepuana;
— JIOMyCKAaeT  CYIIeCTBEHHbIE  OMMUOKH |

— He GOpMYIHPYET BHIBOJOB U 0000IIEHUI.

HETOYHOCTHU nmpu

paccMOTpeHUH po0IeM B KOHKPETHOM HarpaBJICHUH;
— UCITIBITBIBACT TPYIHOCTH B MPAKTUUECKOM IIPUMEHEHUU 3HAHUMH;
— HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

10.3. TunoBbie KOHTPOJIBHBIC 33/IaHUS WU HHBIE MaTEPHATIBI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlieHsl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3amaun) 1s 9K3aMeHa

Ne i/ \ [Tepedyens BompocoB (3a1a4) ajst SK3aMeHa \ Kon nnnukaropa
Cemectp 6

1 Hasnauenue, cocTaB 1 OCHOBHBIE XapaKTEPUCTHKU IK-1.3.1
MHUKpOTpoIieccopa

2 Kiaccudukaryss MUKpOTIpOIIECCOPOB. IK-1.3.1

3 TenaeHmu pa3BUTHS APXUTEKTYPhI I1K-1.3.1

4 00630p MUKPOTIPOIIECCOPOB, OPUCHTHPOBAHHBIX Ha pemieHue 3amaq | [TK-1.3.1
yIpaBJICHUS.

5 00630p MUKPOTIPOIIECCOPOB YIPABJICHHS TOTOKAMHU COOBITHI I1K-1.3.1

6 ApXUTEKTypa OJHOKpHUCTaIbHBIX MUKPO-OBM cemeiictea MCS- | 11K-4.3.1
51

7 Opranu3zanus BHyTpeHHeH u BHentHen namsatu MCS-51. I1K-4.3.1

8 [TopTer BBoa-BeiBoa MCS-51. OcoGeHHOCTH pabOTHI, [IK-4.VY.1
IIPOrpaMMHUPOBAHHE.

9 Tatimepsr TO u T1 MCS-51. Pexxumbr paGoThl, [IK-4.VY.1
IIPOrpaMMHUPOBAHHUE.

10 [TocnenoBarenbHblii cBs3HOM amantep MCS-51. Pexxumsbl padotsr, | [1IK-4.V.1
MIPOrpaMMHUPOBAHHE

11 Cucrtema komana MCS-51. Komansl nepecbuiku I[IK-4.V.1

12 Cucrema komang MCS-51. Komanapl apudMeTHUECKUX U I[IK-4.V.1
Joruyeckux onepanuit. Jlecstuunas koppekuus. JIBouyHo-
JIeCSITUYHBIE TPeoOpa3oBaHMs

13 Cucrema xomang MCS-51. Komanpsl nepeaun ynpaBiaeHNs I1K-4.Y.1

13 Cucrema komang MCS-51. Komans! oneparuii Haj Outamu I[IK-4.V.1

14 Taiimep T2. Pexxumbl paboThl, IPOrpaMMUpPOBaHHUE. ITIK-1.V.1

I1K-4.V.1

15 MaccuB nporpammupyembix cueTdyukoB PCA. Pexxumsl paboThl, ITIK-1.V.1
IIPOrpaMMHUPOBAHUE I1K-4.Y.1

16 CroposkeBoi TaiiMep I1K-4.Y.1

17 Oco0OeHHOCTH apXUTEKTYPhl MUKPOTIPOIIECCOPOB CEMENCTB [1K-4.3.1
C8051FXXX ¢dupmsr SiLabs.




18 Cpencra nonepxkku pazpadboruanka. C8051F12x-DK I1K-4.B.1
19 CpenctBa nmojanepxku pazpadorunka. Keil uVision [1K-4.B.1
20 0O0630p MUKPOTIPOIIECCOPOB YITPABJICHUS MOTOKAMH JTAHHBIX ITK-1.3.1
21 ApXuTEeKTypa 0JHOKPUCTAIBbHBIX MUKpO-OBM cemelicts MCS- I1K-4.3.1
186/386
22 ApXuTEKTypa 0JTHOKPUCTAIBbHBIX MUKpO-DOBM cemelictB | XP I1K-4.3.1
23 Tennenuuu pa3BuUTHS MUKponpoleccopos yrnpasieHus norokamu | [1K-1.3.1
JTAHHBIX. I1K-1.B.1
24 [TporpammHOe 06ecnieueHre MUKPOITPOIIECCOPHBIX CUCTEM I1K-4.B.1
25 CpencrBa moAJIepKku pazpaboTurka I1K-3.B.1
I1K-4.B.1
Cemectp 7
1 ApxuTekTypa MUKpompolieccopoB 1uppoBoit 00padotku curHanos | [1K-4.3.1
¢ (pMKCUPOBAHHOM TOUKOM Ha mpumepe uzaenuit pupmsr AD
cepuit ADSP 21XX
2 ApxuTeKTypa MUKpompolieccopoB 1uppoBoit o0padoTku curnanos | [1K-4.3.1
C TUIaBarollel TOYKOM Ha mpuMepe usaenuil pupmel AD cepuii
ADSP 21 XXX
3 Tennenuuu pazsutus mukponpoieccopon [HOC. IK-1.3.1
I1K-1.B.1
4 00630p MUKPOTIPOIIECCOPOB YIPABICHUS YHUBEPCATHHOTO IK-1.3.1
Ha3HAYCHUS
5 ApxutekTypa 32-X pa3psIHbIX MUKPOIIPOLIECCOPOB THITA I1K-4.3.1
STM32F4
6 Yckopurens namsatu (ART-akcenepartop) I1K-4.3.1
7 MuoroyposHeBass AHB marpuiia mmn I1K-4.3.1
8 [TopTe! BBOa/BRIBOIA 00MIero HazHaYeHUsT GPIO [1K-4.3.1
9 Yacwr peanpHOro Bpemenu RTC I1K-4.3.1
10 Kondurypuposanue cucremubix yacop PLL I1K-4.Y.1
11 Taiimepsr IK-1.V¥.1
I1K-4.3.1
12 I'enepanms HINM [IK-1.V.1
13 CTOposKeBbIC TAUMEPBI I1K-4.3.1
14 AL IK-1.¥.1
I1K-4.3.1
15 HAII IK-1.V.1
I1K-4.3.1
16 DMA-koHTpouiep I1K-4.3.1
17 SPI unrepdeiic I1K-4.3.1
18 12C unrepdeiic I1K-4.3.1
19 CAN wunTtepdeiic I1K-4.3.1
20 USART unrepdeiic I1K-4.3.1
21 ArnnapaTHblil reHeparop ciydaiHbix yucen TRNG IK-1.V.1
22 KonTposmiep npepsisanuit NVIC I1K-4.3.1
23 CpenctBa noanep:xku pazpadorunka. STM32F4 discovery kit I1K-4.B.1
24 CpenctBa noanepxku pazpadoturka. STM32 Cube MX IT1K-4.B.1
25 CpenctBa noanepxku pazpadorunka. System Workbench for ITK-4.B.1
STM32
26 ApxutekTypa 32-X pa3psiIHbIX MUKPOIPOLIECCOPOB THUIIA I1K-4.3.1

STM32F7




Bormpocs! (3amaun) s 3aueta / nudd. 3auera npencrasieHsl B Tabmuie 16.
Tabmuua 16 — Borpocs! (3agaun) ans 3adera / qudd. 3ayera

Ne i/

Kon

Ilepeuens BompocoB (3amay) jyis 3adera / au . 3a4ycTa
P p ( A )H A (b(b HHJUKaATOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeyenp TeM s KypCOBOTO TPOCKTHPOBAHUS/BBINOIHEHHUSI KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabmuua 17 — IlepeueHp TeM sl KYpCOBOTO MPOSKTHPOBAHMS/BBITIOTHEHUS] KyPCOBOM pabOTHI

[IpumepHBIil TepedeHb TeM TSt KYpCOBOTO MTPOEKTHPOBAHHUS/BBITIOTHEHUS

Ne ii/m .
KypcoBOH pabOThI
1 Pa3zpaboTka MUKPOTIPOIIECCOPHOTO U3MEPUTEIIS HATPSHKEHUS
2 PazpaboTka MUKpOIIPOIIECCOPHOTO N3MEPHUTEINS TOKA
3 Pa3zpaboTka MEKpPOTIPOIIECCOPHOTO N3MEPHTEISI AIIEKTPUIECKON EMKOCTH
4 PazpaboTka MUKPOTIPOIIECCOPHOTO U3MEPUTEIIS ANEKTPUUECCKON HHIYKTUBHOCTH
5 Pa3paboTka MEKpOIIPOIIECCOPHOTO N3MEPHUTEISI AIIEKTPUIECKOTO COMTPOTHBIICHUS
6 PazpaboTka MEKPOIIPOIIECCOPHOTO M3MEPHUTEISI YACTOTHI
7 PazpaboTka MEKPOIIPOIIECCOPHOTO N3MEPHTEISI IEPUOJIA CIIETOBAHHS UMITYIIHCOB
8 PazpaboTka MEKPOIIPOIIECCOPHOTO CEIEKTOPA UMITYJIHCOB IO JUTUTEILHOCTH
9 PazpaboTka MEKpOIIPOIIECCOPHOTO T€HEPATOPa MMITYJIBCHBIX CUTHAJIOB
10 Pa3paboTka MUKPOTIPOIIECCOPHOTO T€HEPATOPA AHAJIOTOBBIX CUTHAJIOB
11 Pa3paboTka MUKpOIIPOIIECCOPHOTO F'eHepaTOpa MCEeBIOCTyUYalHbIX CUTHAJIOB
12 Pa3paboTka MUKPOTIPOIIECCOPHOTO METAJUIOJIETEKTOPA
13 Pa3zpaboTka KoHTpoOUIepa 11 YyIpaBJICHHS JTHPTOM
14 PazpaboTka koHTposUIepa VIS YIPABJICHHUS CTUPATILHON MAITHHOM
15 Pa3paboTka KoHTposUIepa A1 YIPaBJICHHUS] MUKPOBOJHOBOHW MIEYBIO
16 Pa3zpaboTka 37eKTpOHHOTO TePMOMETpa
17 Pa3paboTka 37eKTpOHHOTO pacxogaoMepa
18 Pa3zpaboTka ynbpTpa3BykOBOTO TOJIIIMHOMEPA
19 PazpaboTka 31eKTpOHHOTO BiIaroMepa
20 Pa3zpaboTka 371eKTpOHHOTO KOJ0BOTO 3aMKa
21 PazpaboTka koHTpOsUIEpa “MbIIIH"
22 Pa3paboTka koHTpoOsUIepa VIS YIPABJICHHUS OCBEIICHUEM
23 Pa3zpaboTka 3xos0Ta A5 peidoI0Ba

Bomnpockl Juisi  TIpoBelEHHS TMPOMEXKYTOYHOH aTTeCTallid B BUJAC TECTUPOBAHHUS
MpeAcTaBiIeHBI B Tabnwuie 18.

Tabnuma 18 — [lpumepHbIil epedeHb BOPOCOB ISl TECTOB

iﬁi [TpumMepHBIil IepeYeHb BOIPOCOB JIJIsl TECTOB Kox nnaukaropa
1 | 3o6pa3ute cxemy MOAKIIOUEHUS CBETOIMOIa K BIBO1Y P3.6 [1K-3.B.1
MHKpOoKoHTposuiepa i80C51 I1K-4.3.1

2 | Orkysa nocrynaer crapiiuii 6aift aapeca Ha BbiBoJbI opTa P2 mpu | [1K-4.3.1

BBINTOJTHEHUM KOMaHasl MovX @R0,a?

3 | Ans gero k BeiBogaM noprta PO MUKpOKOHTpoJIIepa I1K-4.3.1

i180C5 1 mokiroyaercst perucrp-3amienka?

4 | Kakoe cocTosiHME BBIBOJIOB NMeeT NopT PO MUKPOKOHTpoJLIepa I1K-4.3.1

iI80C51 o BKIIOYEHUIO TTIUTAHUA?




5 | Kakoe cocrosinue BeiBoJa uMeeT nopt P1.0 MukpokoHTpoIiepa I1K-4.3.1
180C51 mocne komanael SETB P1.2, ecitu oH ympasisier
TPAaH3UCTOPHBIM YHHHIIOJISAPHBIM KJIIOYOM?

6 | MnentudukaTopsl THIA NepeaaBaeMbIX JaHHBIX yepe3 nopt PO. I1K-4.Y.1

7 | Kakoe cocrosiHue BbIBOJa UMeeT NopT P2.0 MUKpOKOHTpoILIEPa I1K-4.3.1
iI80C51 mocne komanasl SETB P2.1, eciu oH yrpaBisier
TPAH3UCTOPHBIM OMIOJISIPHBIM P-N-P KiIr04oM?

8 | Ilouemy k BbIBoty INTO HEnmb3st HOJKITIOYUTH J1BA HCTOYHHUKA I1K-4.3.1
3aIpoCoOB Ha MpEphIBaHUE O cpe3y?

9 | CnocoOBlI BEIXOJ1a M3 pEKHUMa MOHIKEHHOTO SHEPronoTpeOIeHus I1K-4.V.1

10 | Kakoe coctosiHue BbIBOJIa MMeeT mopT P3.2 MukpokoHTposuiepa I1K-4.3.1
iI80C51 mocne komanaer SETB P3.0, eciiu oH yrpasJisiet
TPAH3UCTOPHBIM OMMOJISIPHBIM N-P-N KJIF0UOM?

11 | [MocnenoBarenbHBIN CBSI3HOM amanTtep. PaccunTaiite yactoTy [1IK-1.3.1
KBapIIEBOTO pe3oHaTopa /it ooMeHa co ckopocthio 19 200 6ox (st | TTK-1.V.1
MUKpPOKOHTpoOJUIepa ¢ npeaenbHoil yacroroit 12 MI'n)

12 | OTkyna mocTymaer crapmuii 6aiT agpeca Ha BeiBoabI mopta P2 mpu | T1K-4.3.1
BBITTOJTHEHUM KOMaHael MOovX @DPTR, a

13 | UnenTrdukaTopsl THIIA MPUHIMAEMBIX TaHHBIX Yepe3 mopt PO I1K-4.V¥.1

14 | Pexxumsbl paboTsl. Orl pcon,#89h [1K-4.3.1

15 | Kak usmenuTcst coctostaue PSW mocie koman el orl a,#00h? IIK-1.B.1

I1K-4.VY.1

16 | Kakoit xox Oyzaer Bo3BpamieH B Akk=0 mociie mporexypsl: Move I1K-4.3.1
a,@a+pc; ret?

17 | Kak usmenuTcst coctostare PSW rociie komau el anl a,#0FFh? I[K-1.B.1

I1K-4.VY.1

18 | Kakoit kog Oymer Bo3BparieH B Akk=( mociie mpoiemaypbl: move [1K-4.3.1
a,@a+ DPTR,; ret?

19 | Kak usmenuTcst cocrostare PSW rociie komauael Xrl p1,#00h? I[K-1.B.1

I1K-4.VY.1

20 | Pexxumsl paboTsl. Ofl pcon,#0Ah I1K-4.3.1

21 | Kak u3MeHHTCS cocTosiHEe PSW mociie koMmauael Xrl p1,#00h [IK-1.B.1

I1K-4.VY.1

22 | Kak u3MeHUTH KOJI IPOrpaMMbl, YTOOBI pe3yJIbTaThl BHITIOTHEHUS IIK-4.V.1
xoMany add a,#0Fh wu addc a,#0Fh 6bum oguHakoBEIMU?

23 | CnocoObI BBIXOa U3 PEKUMA XOJIOCTOTO XOa. [1K-4.3.1

24 | Kak M3MEHHUTCS COCTOSTHHE PSW Iociie KOMaHabpl mov a,#06h? [1IK-1.B.1

I1K-4.V.1

25 | Pexxumsl paboTsl. Orl pcon,#87h I1K-4.3.1

26 | Kak u3MeHHTCS COCTOSTHHE PSW rociie KoMauasl mov p3,#0Fh? [IK-1.B.1

I1K-4.VY.1

27 | B yem pa3Hulla B IOBEIEHUU MPOTrpaMMBbl, UcioJb3yomen komanay | [1K-4.3.1
jb P1.2,NEXT ot ucnosns3ytomieit joc P1.2, NEXT?

28 | lloamporpamma mpuema Oaiita yepez3 UART ¢ npepbIBaHUSIMU. I1K-4.Y.1

29 | IIporpamma ¢opmMupoBaHUs 0OIMHOYHOTO UMIyJbca Ha BeiBoje p2.3 | I[1K-4.V.1

30 | Hoamporpamma nepenaun Oaiira yepes UART 6e3 npepriBanuit I1K-4.Y.1

31 | [locnenoBaTenbHbIN cBsI3HOM ananTep. Kak opranuzoBath I1K-4.Y.1
IIPOrpaMMHO-YIIpaBIISIEMYIO Tepeiady JaHHbIX, eciu B SCON
3anucad kox 52h?

32 | Hoamporpamma mpuema Oaiita yepe3 UART Ge3 npepbiBaHui. I1K-4.Y.1

33 | [locnenoBaTenbHbIN cBsI3HOM ananTep. Kak opranns3oBath I1K-4.V.1




IPOrpaMMHO-YTIPABIISIEMYIO Tepeauy JaHHbIX, ecii B SCON
3anmcad ko 50h?
34 | T2 kak reHeparop Mocie0BaTeIbHOCTH UMITYJIHCOB. I1K-4.3.1
35 | TO kak u3mMepuTenb IIUTEILHOCTH UMITYJIhCa I1K-4.3.1
36 | Hoamporpamma nepenaun Oaiita yepe3 UART ¢ npepbiBanusiMu I1K-4.V.1
37 | T1 kak 3amaromuii reneparop mist UART I1K-4.3.1
38 | MaccuB PCA xak reneparop HIMNM I1K-4.3.1
39 | Ilporpammuas 3anepxka. [Ipumep [IK-4.V.1
I1K-4.B.1
40 | T2 kak yctporicTBo cuaxponu3anuu UART [1K-4.3.1
41 | bopsba c WDT B C8051F124 I1K-4.3.1

[lepeueHp TeM KOHTPOJBHBIX PaOOT MO AUCHUUIUIMHE OOy4aromuxcs 3a04HON (OPMBI
oOyueHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /it [TepeyeHb KOHTPOJILHBIX PabOT

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

10.4. Meroguueckie  MaTepuallbl,  OTPEACISIIOIINE  MPOUEAYPhl  OIEHHBAHUS
WHIUKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akrtax ['YAII, pernmamMeHTUpyrOIMX NOPSAOK W MPOLEAYpYy
MIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalluu 00y4aromuxcs
I'VAIL

11. Meroanveckue ykazaHusl JJIs1 00yJaroNIUXCsl IO OCBOCHHUIO TUCIIUTUIAHBI

11.1. Meroaudeckue YyKa3zaHUS JUIsi OOy4aromMXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuaa (eciu npedycmMompeHo YueOHbIM NAAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepHaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe M SICHOE H3JIOKEHHE Y4eOHOro Mmarepuaia. HasHaueHune COBPEMEHHOH JICKIIMU B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI IOJIYYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHH
(GyHIaAMEHTAIBHBIX TPOOJIEM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JIOCTIDKEHUH Hay4YHOUH MbIciaH. B yueOHOM mporiecce JIEKIUs BBITOIHIET METOIOJOTHUECKYIO,
OpraHu3alMoOHHYI0 ¥ HHpOpMaMOHHYI (QyHKIMH. JICKIMsS pacKpbIBacT MOHATUIHBIA ammapat
KOHKPETHOW 0O01acTh 3HaHuWs, €€ MpoOJIeMbl, JaeT IeIbHOE MPEACTaBICHUE O JUCIUILIUHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU JAUCIUTUTAHAMHU.

[lnaHupyeMble pe3yabTaThl IPU OCBOCHUHU 00YUYAIOIIMMHUCS JICKIIMOHHOTO MaTepuaa;

— TIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX OTIPEICISICTCS 1ISJICBON YCTAHOBKOH K KaKJ0W KOHKPETHOH TeMe;

—  TOJIyYCHHE OTIBITA TBOPYECCKOHN pabOThl COBMECTHO C MPEIIOIaBATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-JICIOBBIX  KayecTB, JIIOOBH K MPEAMETY U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIICHUSI.

— TOsIBIIEHHE HEOOXOAMMOr0 HHTEepeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHOW paboThI;

— TONy4eHHe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHS HA ONrKaillime Topl;

— HAY4YUTbCS METOJMYECKH 0o0pabaThiBaTh Marepuai (BBIICHATH TJIaBHBIE MBICTH U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B  Pa3IUYHBIX
(bopMynupoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.




JIeKUIMOHHBIA MaTepUall MOXET COIPOBOXKIATbCSA  JEMOHCTpAalMed CIalIoB U
UCTIOJb30BAHMEM DPA3/aTOYHOrO MaTepuana TIpH TPOBEIECHUH KOPOTKHX JMCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIBbHBIX TEMATHK IO JUCLIUTUIHHE.

CrpyKkTypa npeiocTaBieHus JEKIMOHHOIO MaTepuaa:

— BBeneHHe (COOOIIeHNE TeMBI, eI, MJIaHa JIEKIIHUH, UCIIOJIb3yEeMBIX HCTOUHUKOB);

— OCHOBHas 4acTh (MOJaya CTPYKTYpPUPOBAHHOW HAy4HOU W y4deOHOU wmHpopMaImm,
paccTaHOBKa aKI[EHTOB, BBIBOJIbI 10 KaXKJIOMY IIYHKTY);

— 3aximoyeHne (000O0IIeHnEe OCHOBHBIX HJEH, (OPMYIMpOBaHWE OOIIUX BHIBOJOB IO
TeMe).

11.2. Meroauueckue yka3aHus Ui 00y4JaromuXxcs Mo y4acTHIO0 B CEMHHAPAX.
He npexgycmotpeno.

11.3. Meroauueckne yKa3aHus Ui OOYYaIOUIMXCS MO TPOXOXKACHUIO TMPAKTHYECKHX
3aHATHI.
He npexgycmotpeno.

11.4. Meroauueckue yka3zaHus JUid OOYyYaroIIMXCSl IO BBIMOJIHEHHUIO JIAOOPATOPHBIX
pabor.

B xone BeimonHeHHss 1abOpaTOpHBIX pabOT O0OydaroUIUMCS JOJDKEH YrIyOuTbh H
3aKpEeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHUM C KBIU(PUKAIIMOHHON XapaKTepUCTHKOM 0O0ydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOMT M3 AKCHEPUMEHTATbHO-TIPAKTHYECKON, pacuyeTHO-
AHAJIMTUYECKOMN YacTel U KOHTPOJBHBIX MEPOIIPUATHI.

BrimonHenue nmabopaTopHBIX PaboOT 0O0y4JaromUMCS SBJISIETCS HEOTHEMIJIEMOM YacThIO
W3y4YeHMs] JUCLHUIUIMHBI, OINpEAeIsieMON Y4eOHBIM IIJJaHOM, WU OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHre CIeIyIOUMX OCHOBHBIX 3a7a4 00yJaroerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBAaHMS IPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIuIeHue, pa3BUTHE W JAETaln3alus TEOPEeTHMYECKMX 3HAHWUM, MOJY4YEHHBIX Ha
JEKIMX;

— IIOJIydYeHHME HOBOM MH(OpPMAIMK 110 U3y4aeMOH AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ Ja0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue ¥ TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX paboOT

3ananue U TpeOOBaHMS K MPOBEICHUIO JIAOOPATOPHBIX Pa0OT MPHUBOIATCS ISl KaXkKIOH
pabOThI B METOTUYECKUX YKA3aAHHSIX:

[681.3 1175] Ludpossie ycTpoiCcTBa U MHUKPOIIPOLECCOPHL. IIporpaMMUpOBaHHE MHKPO-
KOHTpoJuiepoB cemeiictBa MCS-51: meroanueckue yKa3aHHs K BBIOJHEHUIO J1A0OPaTOPHBIX
pabot / Coct. O.0. XKapunos. CII6.: PUO I'VAII, 2005. - 65 c.

Ctpykrypa ¥ (hopMa 0TYETA O 1a00PATOPHOM padoTe

1. TuTynbHBIH AHCT

2. lens 1 3anaunt pabOTHI.

3. TeopeTuueckue cBeIEHUS O METOJIaX PEIICHHUs TOCTaBIEHHBIX 3a/1a4.
4. Cxema 1a00paTOpHOI yCTaHOBKU

5. Pe3ynbTathl U13MEpeHUii U pacyeToB.

6. ['padguueckue 3aBUCUMOCTH.

7. BEIBOJIEL

TpeboBaunsa kK 0QOPMIIEHHIO OTYETA O JIaDOpaTOpHOUl paboTe




Otuer o maboparopHoil paboTe odopmisieTcs B COOTBETCTBUU C TPEOOBAHUSIMH TI0
odopmitennro TekctoBbix nokymenToB no I'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

11.5. Meroauueckue yKazaHusg I OOYYAIOIIMXCS 10 IPOXOXKICHHIO KypCOBOTO
MIPOCKTHPOBAHWSI/BBITIOTHCHUST KYPCOBOH PabOTHI (eciu npedycmMompero y4eOHbLM NAAHOM NO
O0auHOU oucyuniume)

KypcoBoii mpoekt/ paboTa mpoBOIUTCS C LEINbI0 (OPMHUPOBAHUS y OOYJAIOUIMXCS OTIBITA
KOMIUIEKCHOTO PEIICHNs KOHKPETHBIX 3a/1a4 PO (PEeCCHOHATBHOM JIEATEIBHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoJisieT 00yJaromemMycs:

— CHCTEMAaTH3WpOBaTh W 3aKPEHUTh IIOJyYCHHBIC TCOPETHUYCCKHE 3HAHUSA W
MPAKTUYECKHE YMEHHUS TIO0 MPO(PECCHOHATBHBIM Y4YeOHBIM JUCHUIUIMHAM H MOIYJISIM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO IMOATOTOBKH, YCTAHOBJICHHBIMH IPOTPAMMON yIeOHOM
JTUCHHIUIAHBI,  MPOTPAMMON  TMOJTOTOBKHM  CIICMATMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBTI (UKALIHH;

— TPUMEHUTH TMOJIyYCHHBIC 3HAHUS, YMEHUS WM TPAKTUYCCKUH ONBIT MPHU PEHICHUU
KOMITJICKCHBIX 33J1a4, B COOTBETCTBHH C OCHOBHBIMH BUIaMH TIPO(HECCHOHATHHON JEATEIHHO CTH
10 HANPaBJICHUIO/ CTICIATBHOCTH/ TIPOTPaMME;

—  yIIyOWTh TEOPETHYECKHE 3HAHUS B COOTBETCTBUU C 33JJAHHOHN TEMO;

— cdopMUpOBaTE yMEHUS TIPUMEHATH TEOPETHUSCKHUE 3HAHUS TMPU  PEIICHUH
HECTaHIAPTHBIX 33]1a4;

— TpuoOpecTH ONBIT aHAIUTUYECKOW, pPACYETHON, KOHCTPYKTOPCKOW pabOThl U
c(OpMHPOBATH COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMEHHUS pabOThl CO CHEIUATBHOW JHUTEPaTypoOH, CIPABOYHOM,
HOPMAaTUBHOI U MPaBOBON JOKyMEHTalUe! U UHBIMU HHGOPMAIIMOHHBIMU HCTOYHUKAMU;

— chopmupoBaTh yMEHHS (QOPMYIHPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJIBI,
MpeI0KEHUs M PEKOMEHIALUU TI0 Pe3yabTaTaM BBITIOJIHEHUS pabOThI;

—  pa3BUTH NPOo(DHEeCCHOHATHFHYIO TUCBMEHHYIO U YCTHYIO peub 00yJaronerocs;

— Ppa3BUTh CHUCTEMHOE MBIIIJICHUE, TBOPYECKYIO HHHUIIMATHUBY, CaMOCTOSTEIBbHOCTD,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTh 32 IPUHUMAEMbIE PEILICHUS;

— cdopMUpOBaTh HAaBBIKM IUIAHOMEPHOM peryiaspHoil pabOThl HaA pelIeHUuEeM
MTOCTABJICHHBIX 3a]1a4.

CrpyKTypa MOosSCHUTENILHON 3aIUCKU KYPCOBOM pabOThI

[Ipy BBINOJIHEHHH KypCOBOW pabOThl PEKOMEHAYETCS MPUICPKUBATHCA CIEAYIOIIeH
MOCJIEIOBATEILHOCTHU

- TOpPOBOAMTCA AaHAIU3 3a/JaHdsd HAa KypCOBOE IMPOEKTUPOBAHME M YCTaHABJIMBAETCS
(YHKIIMOHATBPHOE Ha3HAYEHUE U COCTAB CUCTEMBI,

- TPOU3BOJMUTCS OOOCHOBAaHHME W BBIOOP CTPYKTYPHOM CXEMBbI MHKPOIPOLIECCOPHOM
cuctembl (MIIC), monbupaercs anemeHTHas 6asa,

- pazpabatbiBaeTcs ¢pyHkunoHanbHas cxema MIIC,

- paspabateiBaeTcsi OJIOK-CXeMa alropurMa paboThl MHKpPOIpOIlECCOpa U Mporpamma Ha
sa3bIke acceMbuiepa uinu C,

- MPOU3BOJUTCS MAKETHUPOBAHUE WM MOJEIMPOBAHHE YCTPOIICTBA C OMHUCAHUEM MaKeTa
WJIM MOJIENIA YCTPOUCTBA U TIOJTYYCHHBIX PE3YIbTATOB.

TDe60BaHI/I$I K Od)ODMJIeHI/IIO HOSICHUTEIbHOM 3aIIMCKU KYPCOBOT'O HDOCKTa/ Da6OTBI

IloscHuTenvHAst 3amHMcKa K KprOBOI71 pa60Te O(I)OpMJ'ISICTCfI B COOTBCTCTBHHU C
tpeboBanusmu 'OCT 7.32-2017 URL: http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

B nosgcauTensHoOM 3anucke H606XOI[I/IMO MMPEACTABUTL CICAYIOUIUC pA3aCIIbI:

- THTynLHLIfI JIUCT,

- pedepar — 1 c1p.,

- cogepxanue — 1 cTp.,




- BBeJleHue - 1 c1p.,

- BBI0OD M 00ocHOBaHue Texundeckoro pemenust MIIC - 2-3 ctp.,

- BBI0OD U 000cHOBaHue 3neMeHTHo# 6a3zpt MIIC - 2-3 c1p.,

- pa3pabotka ¢pynkumnonaabHoi cxembl MIIC - 2-3 cTp.,

- ontucanue padboter MIIC - 3-5 ctp.,

- pa3paboTKa OJIOK-CXEMBI aJITOpPUTMa U IPOTPAMMBI IJIsi MEKpOTIpoLieccopa - 5-7 ¢tp.,

- MOJICJINPOBAaHKE WM MaKeTUpOBaHUE ycTpoiicTBa- 1-2 c1p.,

- CIIMCOK MCHOJIb30BAHHBIX HCTOYHHUKOB - 1 CTp.

- npuinoxenue A — 1-20ctp.

Kox mporpamMmsel pacnonaraetcs B NPHIOKEHHN WM MPHJIOKEHHUSIX B 3aBUCHMOCTH OT
CJIO’KHOCTH Pa3paboTaHHOTO MPOrPaMMHOTO 00ECIIeUEHUSI.

Texnuueckoe 3agaHMe Ha KypcOBO€ IPOEKTHpPOBAaHME IIOMELIAETCs B  Hayaje
MOSICHUTENLHOM 3alMCKH Nepes pedepaTom.

OO0BEM NOSICHUTENBHOW 3amucKu 0e3 y4éra TEeXHHYECKOTO 3aJaHusl U HPUII0KEHHH
JIOJDKEH OBITh HE MEeHee 15 cTpaHwuil.

11.6. Meroauueckue yKa3zaHHs Ui 00yJaronuXxcsl 0 MPOXOKICHUIO CaMOCTOSITEIBHOM
paboThl

B xoze BBIMOJIHEHUSI CaMOCTOSTENHHON PabOThI, 00YJAIONTUHCS BBITIONHIET padboTy IO
33JIAHUIO0 M TIPH METOJMYECKOM PYKOBOJICTBE IpEIoJaBaTelisi, HO 0e3 €ro HelmoCpPeJCTBEHHOTO
y4acTusl.

Jlnst oOydaroruxcss Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSITeNIbHAas padoTa MOXKET
BKJIFOYATh B Ce0SI KOHTPOJIBHYIO PaboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON paboThI, y oOydaromierocs (popmupyercs
1enecooOpa3Hoe MIaHUpOBaHUE paboYero BpeMeHH, KOTOpPOe MO3BOJSET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHWU M CHCTEMATH3allUU NMPUOOpETaeMbIX 3HAHHMM, 0OECreunBaeT BBICOKHIA
YpPOBEHb YCIEBAEMOCTH B MEPUOJ OOY4YEHHs, IOMOTAeT IMOJYYUTh HAaBBIKU IOBBIIICHUS
po¢heCcCHOHANTBHOTO YPOBHSI.

MetonuyeckumMi ~ MaTepuajamMH,  HanpaBisSIONMMU  CaMOCTOSITENbHYIO  paboTy
00yJarOIINX CSISBIISIOTCS:

—  y4eOHO-MEeTOIUYECKH MaTepHall Mo JUCIUILINHE;

— METOJUYECKHE YKA3aHHUA 0 BBIMOJHEHHUIO KOHTPOJBHBIX paboT (A oOydaronuxcs
10 3a049HOM (popme oOydeHwHs ).

11.7. Meroaudeckue yKazaHHs IS OOYYaIOMIUXCSA 110 MPOXOXKIACHHUIO TEKYIIETo
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTU MpEAyCMaTpUBAET KOHTPOJb KadyecTBa 3HAHUMN
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C LIEJbI0 OLICHUBAHUSA XOJa OCBOCHHUS
JUCIUIUIAHBI.

OneHuBaHuE XO0Ja OCBOGHUS JWCUUIUIMHBI B TEYCHHE CEMECTpa OCYILECTBISETCS B
MpoLecce 3allUThl OTYETOB MO JAOOPAaTOPHBIM paboTaM, MEpeueHb KOTOPHIX MPEJCTABICH B
Tabiuue 6.

11.8. MeToauyeckne yKa3aHus il OOY4arolIMXCs MO MPOXOKICHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[Ipomexxyrounass  arrecramus  oOy4aromuMXcs  NpeAycMaTpHBaeT  OIICHUBAHHE
MPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJIbTaTOB 00yueHHs 1Mo auciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — Qopma OICHKH 3HaHW, MOJYYCHHBIX OOYYalONIMMCS B TIPOIIECCe
W3yUYeHHs BCEW JMCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSTEIILHOW pabOThI, CHOCOOHOCTH
MPUMEHATh WX JUISI PEIICHUS MPAKTHYECKUX 3a7ad. DK3aMeH, KaK MpPaBWIIO, TPOBOIMUTCS B
MEpUOJI SK3aMCHAIMOHHOW CECCHM U 3aBEpIIacTCs AaTTECTAMOHHON OICHKOH «OTIMYHOY,
«XOPOIII0», «YIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHO.



Cucrema OLIEHOK IpH IPOBEIEHUU IPOMEKYTOUHOM AaTTECTAllMM OCYILECTBISETCS B
COOTBETCTBUU ¢ Tabmuued 14 u TpeboBanusamu Ilonoxkenuit «O TekylmeM KOHTpOJIE
yCIIEBAEMOCTH U MIPOMEXYTOUHOM aTTecTanuu cryneHToB 'Y AIL, oOyuaromuxcs o nporpamme

BbICIIET0 OoOpa3oBaHus» U «O MOIYITbHO-PEUTHHTOBOW CHCTEME OIICHKH KadecTBa y4eOHOM
paboTsl ctyneHToB B 'Y All».



JIuct BHECEHHUsI U3MEHEHUH B pab0dyto MporpaMMy JUCIUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




