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AHxHoTtanus

JucuumnuHa «OCHOBBI MHMKPOIPOLECCOPHOW TEXHUKH» BXOJUT B 00pa30BaTENbHYIO
IpOTrpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy OakajlaBpHuara 10 HaIpaBICHUIO TOJATOTOBKH/
cnemmanbHoctd  11.03.04  «DnekTpoHMKAa W HAHOXJEKTPOHMKA»  HANMPaBICHHOCTH
«IIpoMsIniuieHHast 3IEKTpOHUKay. JluciuminHa peanusyercs kapenpoit «Ne23y.

JucuunnuHa HaneneHa Ha GOpPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUA!

IMIK-1 «CrnocoOeH BBIMONHATH pPacdeT SJCKTPOHHBIX MPHOOPOB, CXEM M YCTPOUCTB
Pa3IU4HOro GyHKIMOHAJIBLHOTO Ha3HAYEHUS! B COOTBETCTBUH C TEXHUYECKUM 3aJJaHUEM»

IIK-3 «CrnocobeH ocymecTBIATh KOHTPOJIb COOTBETCTBUS Pa3padaThbIBAEMbIX IPOSKTOB U
TEXHUYECKON JOKYMEHTalluu CTaHAapTaM, TEXHUYECKUM YCJIOBUSM M APYTMM HOPMAaTHBHBIM
JIOKYMEHTaM»

[IK-4 «CrocobeH oCymIeCTBIISITh CKBO3HOE IMPOCKTUPOBAHUE ITM(MPOBBIX YCTPOHCTB C
UCIIOJIb30BAHUEM TEOPUU CJHOXKHBIX LU(MPOBBIX CUCTEM M METOJO0B HCKYCCTBEHHOI'O
UHTEIIJICKTa

CopepxaHue TUCUUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM
MUKPOIIPOLIECCOPHBIX YCTPONCTB M CHCTEM, WX IPOrpaMMHUPOBAHHEM C HCIOJb30BaHUEM
CHELMATU3UPOBAHHBIX CPEJICTB MOAJIEPHKKU pazpaboTUKa.

[IpenonaBanue AUCUMILIMHBI IpeaycMaTpUBaeT cieaykoume (OopMbl OpraHU3alUu
yueOHOro mpolecca: JIeKLIuH, J1abopaTopHble paboThl, CAMOCTOSTeNbHAsE paboTa 00y4Jarolerocs,
KypCOBO€E IPOEKTHUPOBAHUE.

[IporpaMMoii AUCLHUIUIMHBI IPEIYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTals B opMe dK3aMeHa.

OOmast TpyZAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTAaBJIAET 8 3a4eTHBIX €JUHMIL, 288
4acoB.

SI3bIK 00yUYEHHUS 110 AUCITUTUTMHE KPYCCKUNY.



1. TlepedeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUYCHHUS 11O AUCIIUTIIIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
[Ipennaznauenne AUCHUILTUHBL «OCHOBBI MHKPOIPOIIECCOPHONW TEXHUKW» 3aKIOYaeTCsl B
U3yYCHUH CTYJIECHTAMHU OCHOB ()YHKIIMOHHPOBAHUS MHUKPOIPOIIECCOPOB, MHUKPOIPOIIECCOPHBIX
YCTPOMCTB M CHUCTEM, a TaKXKe NPUOOPETCHHH MPAKTUYECKUX HABBIKOB MPOTPAMMHUPOBAHUS
MHUKPOIPOIIECCOPOB M MHUKPOKOHTPOJUIEPOB, a TaKXKe CIOCOOOB TPAKTUYECKOH pealn3aiuu
COOTBETCTBYIOIIMX YCTPOWCTB HAa COBPEMEHHOM JJIEMEHTHOM 0a3e d3JIEKTPOHUKH C
UCTIOJIb30BaHUEM CIIEIIHATN3UPOBAHHBIX IPOTPAMM-OTIIa YUKOB.

1.2. JlucuumniwHa BXOAWT B  COCTaB  4YacTH, (OPMUPYEMOH  yYaCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMbl BBICIIET0 00pa30BaHus (naiee —
OIl1 BO).

1.3. TlepeyeHb IaHUPYEMBIX PE3yJIHLTATOB O0YUYECHHS 110 AUCIUILTUHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesysnbrare m3ydeHHs AMCIUILIMHBI OOYYArOIIUICS TOJDKEH 00JIafaTh CIIEAYIONIMMU
KOMTIETCHIIMSIMH WJIM UX 4acTsMHU. KOMIETeHIINM U MHIUKATOPHI UX JOCTHKEHUS TIPUBEJICHBI B
tabnuue 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIIMA ¥ UHANKATOPOB UX JIOCTHKECHUS

Konu
Kareropus (rpymma) Kon n naumeHnoBaHne WHIUKATOPA JOCTHKEHUS
HAaWMEHOBAaHHE
KOMIIETEHLINHI KOMIIETEHILIUH
KOMIIETEHIINH
[1K-1 Cniocoben
BBINIOJIHATH pacyeT IT1K-1.3.1 3HaTh NpUHLMIIBI pacyeTa MapamMmeTpoB U
AJIIEKTPOHHBIX XapaKTePUCTHK OTACIbHBIX OJIOKOB aHAJIOTOBBIX U
puOOPOB, CXEM U U (POBBIX AIECKTPOHHBIX IPHOOPOB.
CTpPOMCTB [IK-1.VY.1 yMeTh NpOBOJUTH OLIEHOYHBIE PACUETHI
[Ipodeccuonanbuble yerp Y DOBOL H P
KOMITETEHTIHH Pa3IMYHOTO XapaKTEPUCTHUK 3JIEKTPOHHBIX TPHUOOPOB.
(YHKITMOHATILHOTO [1K-1.B.1 BnageTs HaBbIKaMH MpECTaBICHUS
Ha3HA4YCeHUs B pE3yJIbTaTOB pacyeTa ANEKTPOHHBIX YCTPOICTB B
COOTBETCTBHUU C BHJIEe TAOJIHII, TPAPUIECKUX 3aBUCUMOCTEH U
TEXHUYECKUM JIuarpamm
3aIaHUEM
[TK-3 Cnocoben
OCYIIECTBIISATh
KOHTPOJIb
COOTBETCTBUS
pa3pabaTbIBaeMbIX
IIPOEKTOB U [1K-3.B.1 BnaneTs HaBbIKaMH OPOPMIICHHS
[Ipodeccuonanbuble . .
TEXHUUYECKON MIPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIIUU B
KOMIIETCHITIH
JIOKyMEHTAIU1 COOTBETCTBUU CO CTaHJIapTaMHU.
CTaHaapTam,
TEXHUYECKUM
YCIIOBUSIM U IPYTUM
HOPMAaTHUBHBIM
JIOKYMEHTaM
[TK-4 Cnocoben
OCYIIECTBIIATh .
CKZE;HOG [1K-4.VY.2 ymeTb pazpabaThiBaTh MPOCTEHIITHE
MaTeMaTH4eCKue U NHPOPMAITMOHHBIE MOJICIIU U
[Ipodeccronanbubie | MPOSKTUPOBAHUE
OCYUIECTBIIATH MOJIETUPOBAHUE IJIEKTPOHHBIX
KOMIICTCHITUHT U POBBIX
. CHUCTEM C UCIOJIb30BAHUEM METOJI0B
YCTPOMCTB ¢
HCKYCCTBEHHOTI'O MHTEJIJIEKTa
HCIIOJIb30BaHUEM
TEOPHUU CII0KHBIX




U(PPOBBIX CUCTEM U
METOJIOB
UCKYCCTBEHHOTO
MHTEIJICKTa

2. Mecto nuctuiianHsl B cTpykType OI1

JuctunauHa MoKeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUHU CIEAYIOUINX AUCLUILINH:

— « SI3BIKM IPOrpaMMHUPOBAHUA »,

— « CxeMoTexHMKa HU(POBBIX U UMIYJIbCHBIX YCTPOHCTBY,

— « CXeMOTEeXHUKa aHAJIOTOBBIX MIEKTPOHHBIX YCTPONCTBY.

3HaHUs, TOJY4YEHHbIE NPU U3YUYEHHUU MaTepuana JaHHOW JIHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAUYEHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYEHUH IPYIUX AUCLMILINH:

— «AnnapatHble uHTepQeich,

— «Mertoapl 1 ycTpoiicTBa HUPPOBOI 00paOOTKH CUTHAJIOBY.

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mEeM o0beMe JAMCHIUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI 1O TUCIMILINHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPE/ICTaBICHbI B
tabnure 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUILITUHBI

. TpyaoeMKoCTh O cemecTpam
Bun yuebnol paboThl Bcero NoG No7
1 2 3 4
Oowan mpyooemMKocms OuCyuUnIUHbL, 8/ 288 3/ 108 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuueckoil n0020MmMoeKu 102 34 68
Ayoumopnole 3auamus, BCEro vac. 136 51 85
B TOM YHCIIE:
nexum (J1), (gac) 34 17 17
npakTuueckue/cemunapckue 3ausatus (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 85 34 51
KypcoBoi nmpoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 72 27 45
CamocmosamenvHnas paboma, Bcero (dac) 80 30 50
Buo npomescymounoinn ammecmauuu’ 3a4er, OK3.
mudd. 3auer, sx3amen (3auer, udd. 3auy, 3., JK3.
K3 %) OK3.

Kk
IIpumeuanue: kaHaUAATCKHIA SK3aMeH

4. CopaepkaHue TUCIUIUIAHBI
4.1. PacnpeneneHue TpyI0EMKOCTH TUCIUILIAHBI [0 pa3/ieiaM U BUIaM 3aHSITHI.
Paznensl, TeMBI AUCIUTLINHBI U MX TPYAOEMKOCTh TIPUBEJICHBI B TaOIHIIE 3.

Tabnuna 3 — Pa3uensl, TeMbl AUCIUIIINHBL, HX TPYAOEMKOCTh

Paznensl, TeMBl IUCIUTUIAHBL Jexunn | 113 (C3) - JIP KII CPC
’ (dac) (uac) (dac) (uac) (gac)
Cemectp 6
Paznen 1. O01iue cBeACHUS 0 MHUKPOIPOIIECCOpax. 3 3
Tewma 1.1. Knaccuduxaius MUKpOIIPOIIECCOPOB




Tema 1.2. O630p HOMEHKIIATYPbI
MHKPOIIPOIIECCOPOB BEAYIINX (GUPM

Tema 1.3. OcOGEHHOCTH apXUTEKTYPHI
MHKPOIIPOIIECCOPOB, OPUECHTUPOBAHHBIX Ha
pelIeHne 3a1a4 yIpaBIeHHs

Pazzmen 2. O630p MUKpPOMIPOLIECCOPOB,
OpPHEHTHUPOBAHHBIX Ha pEIICHHE 3aa4
yIpaBlIeHUs TOTOKAMU COOBITUI

Tewma 2.1. MUKpPOKOHTPOJUIEPHI HA OCHOBE
npombliliuieHHoro cranaaprta MCS-5111 na
npumepe uzaenust upmsr " Silabs " Tuna
C8051F124.

Tema 2.2. Opranu3zanusi BHyTpEHHEN U BHEILIHEN
namsitu MCS-51

Tema 2.3. ITopTs! BBOga-BeiBo1a MCS-51

Tema 2.4. TaiiMepbI-CHETUUKH

Tema 2.5. PCA maccus

Tema 2.6. [TocnenoBaTenbHbIN CBA3HOM aganTep
Tema 2.7. biaok 00paOoTku mpepbIBaHUIA

Tewma 2.8. Pexumbl pabotet MCS-51

34

21

Pasznen 3. TunoBsie pereHus, IpUMEHsIEMbIE TIPH
MIOCTPOCHHUH CUCTEM Ha 0a3e MUKPOKOHTPOJLIEPOB
MCS-51

Tema 3.1. ITocTpoeHne cucTeMbl Ha OCHOBE
MUKpokoHTposutepoB MCS-51

Tema 3.2. cnionp30BaHHE€ MUKPOKOHTPOJIIEpA
JUTSI TeHEpaIliy TUTIOBBIX CUTHAJIOB

Tema 3.3. AnimapatHasi ¥ mporpaMmHas
peanuzanysi MUKpOIIPOLIECCOPHBIX U3MEPUTENEH
U DJIEMEHTOB YIIPaBIICHUS

Tewma 3.4. CpeacTa noaJIepKKu pa3paboTyuka

Paznen 4. Paznen 4.. Mukponponeccopsl
yIpaBiIeHUS MOTOKAMH JIaHHBIX

Tema 4.1. ApxuTeKkTypa KOMMYHHUKAIIMOHHBIX
nporeccopoB cemeiictea MCS-186

Tema 4.2. ApXuTeKkTypa KOMMYHHUKAIIMOHHBIX
nporteccopoB cemeiictBa MCS-386EX

Tema 4.3. ApXuTeKkTypa KOMMYHHUKAIIUOHHBIX
nporieccopoB cemericta | XP

Tewma 4.4. CpenctBa moaaepKKu pazpaboTdnka

Hroro B cemecrpe:

17

34

30

Cemectp 7




Paznen 5.. Mukpomnporieccops! iuppoBoit
00pabOTKH CUTHAJIOB

Tema 5.1.Apxurextypa npoueccopon LIOC ¢
(buxcupoBanHoit Toukoit Tma ADSP 21 XX
Tema 5.2. Apxurextypa npoueccopoB L{OC ¢
maBaronied Toukod ADSP 21 XXX

Tema 5.3. CpenctBa noanepKku

paszpaboTuuKa.

Tema 5.4. Apxurekrypa npoueccopos LIOC
JPYTUX MPOU3BOIUTEIICH

Paznen 6. O630p MUKPOIIPOIIECCOPOB,
YHHUBEPCAJIHLHOTO HA3HAYCHUSI.

Tema 6.1.Aapxutektypa 32-X pa3psiiHbIX
MukpomnpoieccopoB Thuna STM32FXXX.

Tewma 6.2. CpenctBa MoAAepKKH pa3paboTInka 15 51 30

Tewma 6.3. Pactupenus miis nudpoBoit
00pabOTKH CUTHAJIOB.

Tema 6.4. TenaeHUUH pa3BUTHUS APXUTEKTYPbI
MHUKPONPOILIECCOPOB, YHUBEPCAIBHOIO

Boinonnenue kypcoBoii paboThl 17

Htoro B cemectpe: 17 51 17 50

Hroro 34 0 85 17 80

[IpakTnueckas

IMOoATOTOBKA  3aKJIIOYAaCTCA B HCIOCPCACTBCHHOM  BBIIIOJIHCHHUUN

OoOy4JalIUMHUCA  ONpEAENEeHHBIX  TPYIOBBIX  (PyHKUIMHA,  CBSI3aHHBIX C  Oy;aymien
npodeCcCHOHATIBHOM IS TENFHOCTHIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHH.
Coneprxkanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B Tabnuile 4.

Tabmuia 4 — CojepkaHue pa3aesioB U TEM JEKIIMOHHOTO IIUKJIA

Howmep paznena

HazBanwme n COACPIKAHUC pa3acIOB U TEM JICKIIMOHHBIX 3aHATHH

1

Paznen 1. O0uue cBeeHUs: 0 MUKPOIpoIieccopax.

Tema 1.1. Knaccudukanuys MUKPOIIPOIIECCOPOB.

OcHoBHbBIE apxuTeKTypsl TmpoueccopoB: Dou-HelimanoBckasi,
lapBapackas, bepknwuiickas, CroHbopACKas apXUTEKTYpBI,
RISC-niporieccoper.  IIuabl  JaHHBIX, ajpeca W YIPaBIICHUS.
PexxumMbl ipepbIBaHUi U IPSMOTO JOCTYIIA K TAMSTH.
OTnnuuTenbHbIE 0COOEHHOCTH cUcCTEM KOMaH/{
MUKPOITPOILIECCOPOB PA3NMYHOIO Ha3HAUYCHMUS.

Tema 1.2. OG30p HOMEHKJIATYpbl MHKPOIPOLIECCOPOB BEIYILIMX
(bupM-TIpOU3BOIUTENCH.

Mukponporteccopst pupm "Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip", "Motorola", "Silabs", "STMuicroelectronics”,
"Texas Instruments". CpaBHUTEIbHBIN aHAIIN3.

Tema 1.3. OcoOEHHOCTH apPXUTEKTYPhl MHKPOIIPOIIECCOPOB,
OPUEHTUPOBAHHBIX HA PEIICHUE 3a]a4 YIIPaBJICHUSI.




MHUKpOnpoIeccopsl yIpaBiIeHUs TIOTOKaMU COOBITHIA.
Mukpormnpoliieccopbl yIpaBieHUs TOTOKAMU JaHHbBIX.
Mukporporeccopsl st TUPPOoBOit 00paboTKK curHAIOB. Heiipo
MHKPOIIPOIIECCOPBI. MHKPOMPOIIECCOPHI C GYHKIUSIMH HEUCTKOM
JIOTUKU. MHUKpPOIPOIIECCOPBI YHUBEPCATHLHOTO Ha3HAYEHUSI.

Paznen 2. O630p MUKPOIIPOLIECCOPOB, OPUCHTHPOBAHHBIX HA
pelIeHne 3a/1a4 yIpaBJIeHUs IOTOKaMU COOBITHH.

Tema 2.1. MHKPOKOHTpOJIEPHl Ha OCHOBE IPOMBIIIJIEHHOIO
cragmapra MCS-510] Ha mpumepe u3nenus ¢upmbl " Silabs "
tuna C8051F124. OcHOBHBIEC XapaKTEPUCTHKHU.

Tema 2.2. Opranuzanusi BHyTpeHHed 1 BHemHed namstu MCS-
51. CnocoObl aapecannu BHyTpeHHEH W BHentHed namstu MCS-
o1

Tewma 2.3. ITopTsl BBOga-BeIBOga MCS-51.

[TapannenbHele MOpTHI BBOAA-BbIBOAA. OcobeHHOCTH paloThI,
IIPOrpaMMUPOBAHHUE.

[TocnenoBarensubie mopthl BBoAa-BeiBosia (UART, SPI, 12C).
OcoOenHocTH pabOTHI, MPOrpaMMHUPOBAHUE

Tema 2.4. TaliMepbI-CUETUNKH.

Pexumbl  pabotel. Taiimepwr (TO, T1, T2). Cueruuku wu
reHepaTopsl coobITil. Kondurypuposanue.

Tema 2.5. PCA wmaccuB. Oco0OEHHOCTH HCIOJIB30BaHUS B
pa3INuHBIX pekuMax padbotsl. [IporpamMmmupoBanue.

Tema 2.6. IlocnenoBaTenbHbIl CBA3HOM ajantep Pexxumsl
paboThl, TPOrpaMMUPOBAHNE

Tema 2.7. brok 00paboTKH npepbIBaHUM.

Pexxumpl  pabotel.  KoudurypupoBanue.  Ilogmporpammer
o0OpaboTku mnpepbiBanuil. I[lepenaua ympaBieHus B Mporpamme.
MackupoBaHue pepbIBaHUM.

Tema 2.8. Pexxumbr pabotet MCS-51 (IDLE, Power Down).
VYnpasieHue 3HepromnoTpedIeHueM.

Paznen 3 TwumoBble pelieHus, MPUMEHSEMbIC MPH MOCTPOCHHUH
cucteM Ha 6a3e MUKpokoHTposutepoB SiLabs-C8051FXXX

Tema 3.1. ITocTpoeHue cuctemMbl HAa OCHOBE MUKPOKOHTPOJLIEPOB
MCS-51.Ilonkmrouenre BHEIIHEW maMmaTH. [loaKIOYeHHE |
OpraHu3anys B3aUMOACUCTBUS C YCTPONCTBAMH KJIaBHATYPHOIO
BBOAa, HHU(poBoi wuHAMKanuu. OpraHuzaiys aHAJIOTOBBIX H
M(POBBIX MOPTOB BBOA-BBIBO/IA.

Tema 3.2. Mcnionp30BaHuE MUKPOKOHTPOJIEPA [Tl TeHEpallin
TUTIOBBIX CHUTHAJIOB

lenepanust nepUOAUYECKHMX CHUTHAJIOB METOJOM  BBIOODKH.
lenepanusi aHalIOroBOro CHUrHajla Ha OCHOBE IIMPOTHO-
uMITyabcHOM Monysisiiuu (ILIMM). 3aganue 4acToOThI CUTHATIA.
Tema 3.3. AmnmapatHas W  NOporpaMMHas  peaju3aius
MUKPOIIPOILIECCOPHBIX U3MEPUTENICH U DTIEMEHTOB yIPaBICHUSI.




H3mepenne nepuoaa M 4aCTOTHI BHEMTHUX CUTHAIOB. LIInpoTHO-
UMITyJIbCHBIM ~ MonynsaTop.  Koppektupyromue — ycTpoiicTBa
CIESAUINX CUCTEM YIPaBICHUS.

Tewma 3.4. CpeacTa moaep KKy pa3padoTyuka. IBOJIOIHOHHBIC
mnatel.  [Iporpamma-ornagunk  Keil uVision. IIporpamma
koH(puryparop Configuration Wizard. Ilporpamma cumymnsitop
Proteus.

Paznen 4.. Mukpomnpoiieccopsl yrpapieHUs TOTOKAMU JJAHHBIX
Tema 4.1.ApxuTekTypa KOMMYHMKAIlMOHHBIX IIPOLIECCOPOB
cemerictBa MCS-186. Opranmzamus mnamsatu. [Iporeccoproe
anpo. Taimepsl. KoHTposiep mnpsmoro aoctymna. Y CTpOWCTBO
perenepanuu JTUHAMUYECKOU MaMsTH. VYcerpoiicTBo
dbopmupoBanus  curHaigoB CS. Kontpomrep mnpepsiBaHUI.
IlocnenoBarenbHblil  cBA3HOM  ajantep. Pexxumbl  paboOTHI
CucreMa KOMaH/I.

Tema 4.2.ApxuTekTypa KOMMYHMKAIIMOHHBIX IIPOLIECCOPOB
cemeiictBa MCS-386EX.

Tema 4.3.ApxuTekTypa KOMMYHMKAIIMOHHBIX IIPOLIECCOPOB
cemerictea [XP.

Tewma 4.4. CpencTa moaep KKy pa3padoTyuka.

Pazgen 5. Mukpomnporieccopsl 1udppoBoit 00pabOTKH CUTHAJIOB.
Tema 5.1.Apxurextypa npoueccopoB LHOC c¢ ¢uxcupoBanHOH
toukoi tuna ADSP 21XX. .Oprannsauus namstu. ['enepaTopsl
azpecoB JIaHHBIX. I'eneparop IIPOrpaMMHOMN
IIOCJIEIOBAaTEIbHOCTH. HavanmbHbI  3arpy3dyuk. YcTpoiicTBa
0o0paboTku JaHHBIX. CHHXPOHHBIA IOCIIENOBATEIBHBIA TMOPT.
Kontpomnep mnpepeiBanuii. KoHTposep mnpsMoro pocryna K
MaMsITH. ITopT HIP. OcobeHHocTH APXUTEKTYPhI
MHUKPOIPOLIECCOPOB /ISl CMEIIAaHHONH 00pabOTKM CUIHAJIOB THIIA
ADSP2ImspXX.  Mukponpoueccopel Ui NapajuleIbHOU
obOpabotku curHamoB Ttuna ADSP  2lcspXX. Cpeacra
MOJIEP>KKH pa3padoTUHKa.

Tema 5.2. Apxwutektypa mpoueccopoB [HOC c mnaBaromieit
TOYKOM.

Tewma 5.3. CpeacTa moaepKKu pazpadoTuynka. DBOIIOIHOHHBIC
mwiatel EZ KIT LITE. [Iporpamma-ornaauuk VisualDSP.

Tema 5.4. Apxutekrypa nponeccopoB LHOC apyrux
IIPOU3BOJUTEIIEH.

Pazmen 6. O030p MHKPOIPOLIECCOPOB, YHUBEPCATHLHOTO
Ha3HAYECHMS.

Tema 6.1.Aapxutextypa 32-X pa3psAHBIX MHUKPOIPOIIECCOPOB
tuna STM32FXXX. Opranmzanus namsatd. CUHXpOHH3ALMS.
ITopter. Taiimepsl. Kontpomnep USART. Koutpomrep SPI.
Kontpomep I*C. Kontpomnep CAN. HUnutepdeiic SDIO. AIIL
HAIIL HIuna (FSMC). Kontpomnep DMA. Hnrepdeiic kamepsl




(DCMI). Kontpomnep Ethernet. Koutpomnep USB. Monyns
CRC. Yacs
mU(PPOBaHUS M XEIIMPOBAHUA. ['eHepaTop Ciy4alHbIX 4YHCEI.
KonTpomnnep JTAG.

HozcyeTa peanbHOro  BpeMeHH. Monyinb

Tewma 6.2. CpeacTBa moaep KKy pa3padoTuynka. DBOIIOIMOHHBIC
miatel Discovery. Ilporpamma-ornagumk System Workbench.
IIporpamma — kongurypatop STM32CubeMX

Tema 6.3. Paciupenus 1t undpoBoit 00pabOTKHM CUTHAIOB.

Tema 6.4. Tennenuun pa3BUTHSA ApPXUTEKTYPBI
MHUKPOIIPOIIECCOPOB, YHUBEPCATHHOTO HA3HAYCHHUS.
4.3. TlpakTtrueckue (CEeMHUHAPCKHUE) 3aHATHS
Tembl IPaKTHUECKHUX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIC 5.
Ta6smma 5 — [IpakTrdecKue 3aHITHS U UX TPYJI0EMKOCTh
N3 Hux No
Ne | Temsl npaktuyeckux | @OpMbI IPaKTUYECKUX | TpPylIOEMKOCTb, |IIPAKTHYECKOM | pasnena
n/m 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | JUCIIHII
(dac) JINHBI

Y4eOHBIM IIaHOM HE MPETyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpyROEMKOCTS, | IPAKTHIECKOH | paszena
n/m (dac) MOJATOTOBKH, | HUCIIWII
(uac) JIMHBI
Cemectp 6

1 | YopaBneHnue cBETOAMOI0M C TIOMOIIBIO 4 2
KHOIIKU

2 | YnpaBieHHue CBETOIHOIOM C 4 2
UCIIOJIb30BAaHUEM IIPOTPAMMHOMN
3aJIePIKKH

3 | YmpasieHue CBETOINOIOM C 4 2
MCIOJIb30BaHUEM TpephIBaHUN TaiiMepa

4 | Ucnosib30BaHME PEKUMA DHEPTOCOCPEIKEHUS 4 2

5 | YnpaBneHue cBETOMOIOM C 4 2
MCIIOJIb30BaHueM (priara

6 | MM — nukianyeckoe yrpaBiieHHE SIPKOCTBIO 4 2
CBETO/IMO0/IA

7 | IIUM — ynpaBieHue sIpKOCThIO CBETOINO/1A C 4 2
MTOMOIUIbIO
KHOITKH

8 | Pabora ¢ PCA maccuBoM. AnmapaTHBIH 4 2




| LM | | |

Cemectp 7
1 | YopaBneHue CBETOAMOIAMH I10 IIHKITY 6
2 | YopaBieHue CBETOUOIaMU C TIOMOIIBIO 2 6
KHOITKH
3 | YmpaBrieHue CBETOUOIaMU C TIOMOIIIBIO 4 6
IIPEPBIBAHMIN OT TanuMepa
4 | IMM — ynpaBiieHHE SIPKOCThIO CBETOAMOJIOB 4 6
5 | IUM — ynpaBneHue SpKOCThIO CBETOIMOI0B 3 6
C TIOMOIIBIO KHOIIKH
6 | Pabora c Taitmepamu. Anmaparasii HIUM 4 6
7 | Pabora c akcenmepoMeTpoM 4 6
8 | Pabora ¢ AIIII 4 6
9 | Pabora c DMA 4 6
10 | Bocpou3BeaeHue 3ByKa C IOMOIIBIO ayaHO- 4 6
LIAIT
11 | Pabora ¢ LCD nucruieem 4 6
12 | RNG. Pabora ¢ reHepaTopoM CiIyqaifHbIX 4 6
qrcel
13 | [Ipuem-niepenayda nanubix mo UART 4 6
14 | PaGota c ornepanimoOHHOW CUCTEMOMU 4 6
FreeRTOS
Bcero 85

4.5. KypcoBoe npoeKkTupoBaHu€/ BBIIIOJHEHHE KYPCOBOM pabOThI

Lens kypcoBoii pabOTHI:

- CHCTEMAaTHU3alUs U 3aKPEIUICHUE MOJTYyYECHHBIX TEOPETUUECKUX 3HAHUN U TPAKTUYECKHUX

YMEHUU;

- YIIIyOJICHHE TEOPETUYECKUX 3HAHUW B COOTBETCTBUU C 33JIaHHON TEMOI;

- ¢dopmMHpOBaHHE YMEHHUH TPUMEHATh TEOPETHYECKHE 3HAHHWS TpU  PpEIICHUH
ITOCTaBJIEHHBIX

BOIIPOCOB;

- (hopmupoBaHNe yMEHUIT HCTIONIB30BATh CIIPABOYHYIO0 1 HOPMATUBHYIO JJOKYMEHTAIUIO;

- pa3BUTHE TBOPYECKOW MHULIMATUBBI, CAMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH U

OpPraHNU30BAHHOCTH;

- IOATrOTOBKA K UTOTOBOM I'OCYIapCTBEHHOM aTTECTALUU.

YacoB npakTU4eCKON NOATOTOBKH: 17.

[TpumepHble TeMBbl 33aHNI Ha KypCOBYIO paboTy npuBeeHs! B pasaene 10 PITI.

4.6. CamocrosrenbHas paboTa 00y4aroIXcs
Bunsr camocTosTeTbHON PabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0mHIIe 7.

Tabnuna 7 — Bunubl caMmocToaTebHONU paboThl M €€ TPYJ0EMKOCTh

Bun camocrositensHO# paboTh B:ZZO’ Cemecrtp 6, yac Cemectp 7, yac
1 2 3 4
N3yuenue TeopeTnueckoro Marepuaina
18 8 10
nucturauael (TO)
KypcoBoe npoekxtuposanue (KII, KP) 18 18




PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka Kk TEKyIemMy KOHTPOJIIO
ycneBaemoctu (TKY) 28 14 14
Jomamnee 3aganue ([13)
Kontponsnsie padbotsl 3a04ankoB (KP3)
[ToaroToBka K MpoOMEKyTOYHOM 16 8 8
atrecrauuu (ITA)
Bcero: 80 30 50

5. Tlepedenp yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YUYaIOIIHMXCS 110 AUCITUIUTHHE (MOTYJIIO)

Y4eOHO-MEeTOANYECKHE MaTepUallbl ISl CAaMOCTOSITENbHON pabOThl OOYyYarOIIMXCs yKa3aHbl B
.. 7-11.

6. IlepedyeHb nmeyaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAaHUI
[TepedeHb EYATHBIX U 3JIEKTPOHHBIX YUSOHBIX H3IaHUN MTPUBEICH B TabmuIE 8.
Ta6ymia 8— IlepeueHb NMeYaTHBIX U JICKTPOHHBIX YUCOHBIX U3JaHUN

KomuecTBo 3x3eMIUIIpoB B
HIudp/
URL apec bubnuorpaduueckas ccpuika OuOIMOTEKE
(KpoMe 3JIEKTPOHHBIX FK3EMILUISIPOB)
004.3 ['magmreitn M.A. MUKPOKOHTPOJIIIEPHI 7
I-52 cmemanHoro curnana C8051Fxxx ¢pupmsl
Silicon Laboratories 1 ux npuMeHeHue:
PYKOBOJICTBO HOJIb30BaTENs. - M.:
JOJDKA-XXI, 2008. - 336 c.
681.3 [{udpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI. 65
I-75 [TporpammupoBanue
MHUKPOKOHTpPOJIIIEPOB cemericTBa MCS-51:
METOAMYECKUE YKA3aHUs K BHITIOJTHEHUIO
nabopatopubix padbot / Coct. O.0. XKapuHos.
CII6.: PUO I'VAIL 2005. - 65 c.
681.511.54 | IIpumeHeHHE MUKPOKOHTPOJLIEPOB B 135
I1-76 cUcTeMax yNpaBJICHUS] © KOHTPOJIS:
METOAMYECKUE YKA3aHUS K BHITIOJTHEHUIO
nabopatopubix padot/ CI16: TOY BIIO
"CII6I'YAII", 2007. - 47 ¢

7. TlepedyeHb dIIEKTPOHHBIX 00PAa30BATEIBLHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHHKAIMOHHOH ceTH «HTepHeT»
[lepeyenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn « HTepHeT», HEOOXOMUMBIX JUIsI OCBOCHUS TUCIMIUTHHEI
npuBesieH B Tabauie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECYpPcoB HH(POpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepuer
URL anpec HaumeHnoBaHue

http://www.intuit.ru/st | HanuonansHslit oTkpbIThIi yHUBepcuTeT MHTYUT.
udies/courses/6 Jlexkuus 1: Mukpomporeccop u ero apXuTeKTypa.




04/460/lecture/10321

http://www.intuit.ru/st | HanuonanesHslit oTkpbIThIi yHUBepcuTeT MHTYUT.

udies/courses/6 Jlexmus 8: CTpyKTypa MHKPOIIPOLIECCOPHON CHCTEMBI.
04/460/lecture/10335

http://www.intuit.ru/st | HaimonanbsHblit oTkpbiThIil yHUBepcuTeT MTHTYUT.
udies/courses/6 Jlexuus 17: Metoasl ¥ cpeAcTBa OTJIAKA MUKPOIIPOIIECCOPHBIX

04/460/lecture/10353 | cucrem.

8. Ilepeyenp MHPOPMAIMOHHBIX TEXHOIOTHA
8.1. [lepeyeHb mpOrpaMMHOrO 0OECHEUYEHUs,, HCIOIb3YEeMOr0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredeHus npejacrasieH B Tadbmuuue 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS

Ne i/ HanmenoBaHue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEeMBIX pu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOLIecca MO AUCIUILTUHE

[Tepedens WCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmie 11.

Tabauna 11— IlepeueHb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHIUUECKas 0a3a
CoctaB MarepuadbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [JII  OCYIICCTBICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBiIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuagbHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOW 4acTH Howmep aynuropun
n/m MaTepHanbHO-TEXHIUUECKOH 0a3bl (pu HEOOXOAMMOCTH )

MynbsTUMeaUitHAS JTEKIUOHHAS ay AUTOPUS

KomMmnbrorepHslii Ki1acce

Crennst STM32F4-Dicovery

10. OneHouHsble cpeacTBa AJIs MPOBEICHHS TPOMEXKYTOUHOM aTTeCTallH
10.1. CocTaB OLEHOYHBIX CPEICTBIUISI TPOBEACHUS IMPOMEXKYTOYHOH aTTeCTaINH
o0yyaromuxcs Mo JUCUUIUIMHE pUBEeH B Tabuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIsl MPOBEICHUSI MPOMEKYTOUHOM aTTECTAIINH

By npomeXyTOUHOM aTTecTaluu [lepeyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecTsl.
Brinonnenue KkypcoBoii paboTsl DKcrepTHas OleHKa Ha OCHOBE TpeOOBaHMIA K
COAEPIKAHUIO KypCOBOM paboTsl o
JUCLUILIMHE.




10.2. B kayecTBe KpUTEPHUEB OICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00yYaloUMMHCs MPUMEHseTCsT 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThCS

100-0amnpHas  mkaia

MOZYJIBHO-PEUTHHIOBOM ~ CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUIA

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6ymmma 14 —Kpurepuu orieHku ypoBHs chOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHKa KOMITETEHIINHT

5-0autbHad nIkana

XapaxrepucTuka c(hpopMUPOBAHHBIX KOMIIETEHIIHI

«OTIIMYHO»
«GBaYTCHO»

— 00yYarOIIHICS ITyOOKO M BCECTOPOHHE YCBOWJI IIPOrPAMMHbBIN MaTepHaI,

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €T0 H3JIaracr;

— ONMHUpasiCh HA 3HAHUS OCHOBHOW W JOMOJHUTEIBHON IUTEpaTypHhl,
TECHO TMPUBS3BIBAET YCBOCHHBIC HAYYHBIC TOJOXKEHUS C MPAKTUIECKON
JIESITCIIBHOCTBIO HAIPABJICHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIAeT BBIBOJIBI U 000OIIECHMS;

— cBOOOJIHO BJIAJICET CHCTEMON CIIELIMAIM3HPOBAHHBIX IOHITHI.

«XOpOoLIO»
«GBaYTCHO»

— 00yYarOIIMIACS TBEPJIO YCBOWJI MPOrPAMMHBIM MaTephay, TPaMOTHO M IO
CYILICCTBY M3JIAracT ero, OIMPasiCh Ha 3HAHKS OCHOBHOM JIUTEPATyPh;

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOGHHBIC 3HAHUS C MPAKTUYECKOW MEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTHPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIaJICET CUCTEMOM CIICIIUATN3UPOBAHHBIX OHSITHH.

«YIOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— 00yyYaroIMiAcs YCBOWJI TOJIBKO OCHOBHOW MpPOrpaMMHBIA Martepuai, Mo
CYILIECTBY M3JIaraeT €ro, OIHMpasich Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATYpBbI;
— JIOICKaeT HeCYIIECTBEHHbIE OLIMOKU 1 HETOUHOCTH;

— UCIIBITHIBAET 3aTPYJIHEHUS B MPAKTUYECKOM IPUMEHEHHHM 3HAaHUU
HaIpaBlICHUS;

— cJ1ab0 apryMEeHTHPYET HayUHbIE MOJIOKEHHUS;

— 3aTpyaHsAeTCA B (OPMYITMPOBAHUHN BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJEET CUCTEMOM CIIEMAIU3UPOBAHHBIX OHSITHII.

«HEYJIOBJICTBOPUTEITEHO
«HE 3aYTECHO»

— 00YYAIOIINICS HE YCBOWJI 3HAYMTEIBHOM YaCTH IMPOrPaMMHOI0 MaTepHraa,;
— JIONyCKaeT  CYNIECTBEHHbIE  OMMUOKK W  HETOYHOCTH  IIPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAIIPaBJICHUU;

— UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOKCHHUS;

— He GopMyYIIHPYET BBIBOJIOB M 0000IIICHHTA.

10.3. TunoBble KOHTPOJIBHBIE 3a/1aHUS UM UHBIE MaTEPHAIIBL.
Bompocs (3agaun) a1 s5K3aMeHa MpeicTaBieHbl B Tadauie 15.

Ta6mmia 15 — Borpocs! (3ama4n) 115 2K3aMeHa

Kon
Ne i/mt [Tepeuens BompocoB (3aay) ajst HK3aMeHa ——
Cemectp 6
1 Hasnauenue, cocTaB 1 OCHOBHBIE XapaKTEPUCTUKHU [IK-1.3.1
MHUKpomnpo1eccopa
2 Kiaccudukanmsi MUKpOTIpOIeCCOpOB. ITK-1.3.1
3 TenaeHu pa3sBUTHs APXUTEKTYPbI MK-1.3.1
4 O0630p MUKPOITPOLIECCOPOB, OPUEHTUPOBAHHBIX Ha PEIICHUE IIK-1.3.1
3a]1a4 yIpaBJIeHUsI.
5 00630p MUKPOTIPOLIECCOPOB YIPABICHHUSI TOTOKAMH COOBITHI [IK-1.3.1
6 ApXUTEKTYpa OJTHOKPHUCTAIBHBIX MUKpO-OBM cemelicTBa IK-1.V.1




MCS-51

7 Opranm3anys BHyTpeHHeH u BHenTHer namsatu MCS-51. IK-1.V¥.1
8 [TopTs! BBOma-BeIBOIa MCS-51. OcobenHocT paboThl, IK-1.V.1
IPOrpaMMHUPOBAHHUE.
9 Taiimepsr TO u T1 MCS-51. Pexumsl paboTsl, [K-1.V.1
MIPOrpaMMHUPOBAHHUE.
10 [TocnenoBarenbHblii cBa3HOU agantep MCS-51. Pesxxumbl [K-1.V.1
paboThl, IPOrpaMMHUPOBAHUE
11 Cucrema komang MCS-51. Komanapl nepechlIku IMK-1.¥.1
12 Cuctema xomang MCS-51. Komanap! apupmMeTH4ecKux u [IK-1.Y.1
joruyeckux onepanuil. lecatuunas koppekuus. JIBonuHo-
JECSITUUHBIE TPE0OPa30BAHHUS
13 Cucrtema komang MCS-51. KoManbl niepeiadyn ynpaBieHHs I1IK-1.V.1
14 Cuctema komang MCS-51. Komanap! oneparmii Hag ouramu | T1K-1.V.1
15 Taiimep T2. PexxuiMbl paOoThI, MPOrPaMMHUPOBAHHE. [IK-1.¥.1
16 MaccuB nporpammupyembix cueTdukoB PCA. Pexumbl [K-1.V.1
paboThl, IPOrpaMMHUPOBAHUE
17 CroposxeBoii Taiimep M[K-1.V.1
18 OcoOeHHOCTH apXUTEKTYpPBhl MUKPOIPOIIECCOPOB CEMEICTB IK-1.¥.1
C8051FXXX dupmsr Silabs.
19 Cpenctsa noauepxku pazpadorunka. C8051F12x-DK I1K-3.B.2
20 Cpenctsa nouepxku pazpadorunka. Keil uVision I1K-4.Y .2
21 0O0630p MUKPOIIPOLIECCOPOB YIIPABICHUSI IOTOKAMH JAHHBIX MIK-1.3.1
22 ApXHUTEKTypa OAHOKPUCTAIBHBIX MUKpO-OBM cemelicTs IIK-1.3.1
MCS-186/386
23 ApxuTekTypa 0JHOKpUCTaNIbHBIX MUKpO-OBM cemeiicts IXP | I1K-1.3.1
24 TenaeHMu pa3BUTHS MUKPOIIPOLECCOPOB YIIPABICHUS [IK-1.3.1
MOTOKAMU JaHHBIX. T1K-1.3.1
25 [IporpamMMHOe oOecrnieueHne MUKPOIIPOLIECCOPHBIX CUCTEM
26 CpencTBa moIepKKH pazpadoTynKa I1K-3.B.1
Cemectp 7
1 ApXUTEKTypa MUKpOIIPOIIecCCOPOB LU(ppoBOit 00pabOTKH IK-1.3.1
CUTHAJIOB ¢ (PMKCUPOBAHHOM TOUKOI Ha mpuMepe U3AETHi
dbupmbsl AD cepuit ADSP 21XX
2 ApPXUTEKTYpa MUKPOIIPOIIeCCOPOB LU(POBOIT 00pabOTKH IK-1.3.1
CUTHAJIOB C IUIaBalOIIEH TOUKON Ha MpuUMepe u3ienuii pupmel
AD cepuii ADSP 21 XXX
3 Tennenuuu pazputusa Mukponponeccopon [HOC. IK-1.3.1
4 0O0630p MUKPOIIPOIIECCOPOB YIPABICHHS YHUBEPCATHLHOTO IK-1.3.1
Ha3HAYCHUS
5 ApxuTekTypa 32-X pa3psaHbIX MUKPOIPOILIECCOPOB THIIA IK-1.3.1
STM32F4
6 Yckopurens namsitu (ART-akcenepaTtop) MIK-1.3.1
7 MmuoroypoBHeBasi AHB Marpuiia mvn I1K-1.3.1
8 [TopTsl BBOsA/BBIBOIA 00O1Iero HazHayeHus: GP1O T1K-1.3.1
9 UYacsl peanbHoro Bpemenu RTC I1K-1.3.1
10 Kondurypuposanne cucremubix 4acoB PLL ITK-1.3.1
11 Taiimepsl IK-1.3.1
12 I'enepanus HIUM T1K-1.3.1
13 CtoporkeBble TaMEpPBI IMK-1.3.1
14 AITI IIK-1.3.1




15 LTAIT IK-1.3.1
16 DMA-koHTpOIIIep ITK-1.3.1
17 SPI unTepdeiic MK-1.3.1
18 12C unrepdeiic [1K-1.3.1
19 CAN wmHTepdeiic IK-1.3.1
20 USART wunrepdeiic MIK-1.3.1
21 AnnapaTHblil reHepaTop ciaydaiHbix uncea TRNG IK-1.V.1
22 KonTpomnnep npepoiBanuii NVIC MIK-1.3.1
23 Cpenctsa noauepxku paspadorunka. STM32F4 discovery kit | I1K-3.B.1
24 CpenctBa noaaepxkku pazpadborunka. STM32 Cube MX [1K-4.Y.2
25 CpenctBa nonnepxku pazpadorunka. System Workbench for | I1K-4.V.2
STM32
26 Apxurektypa 32-x pa3psaHbIX MUKPOIPOLECCOPOB TUIIA IK-1.3.1
STM32F7

Bomnpocsr (3amaun) mis 3adera / qmudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Ne /1t

Kon

Ilepedyens Bonpocos (3aga4) uist 3auera / iud@. 3auera
P P (san21) 1 D HMHJUKAaTOpa

Y4eOHbIM MJIAHOM HE MPEIyCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOIO IPOEKTUPOBAHUS/BBHIOJHEHUS KypCOBOH pabOThI
npeJcTaBieHbl B Tadnuie 17.
Tabnuua 17 — IlepeueHb TeM /sl KYPCOBOTO MPOSKTUPOBAHUS/BBIIIOIHEHUS! KYpCOBOM paboThI

[TpumepHBIii IepeueHb TeM JIJIsl KypCOBOTO MPOEKTUPOBAHMSI/BBIIIOTHEHUS

Ne mi/m .
KYPCOBO# pabOThI

1 Pa3paboTka MEUKPOMIPOIIECCOPHOTO U3MEPHUTEISI HAMIPSKEHUS

2 Pa3paboTka MUKPOIPOIIECCOPHOTO U3MEPUTEIIS TOKA

3 Pa3paboTka MUKPOITPOIIECCOPHOTO M3MEPHUTEIIS AIEKTPHUSCKON EMKOCTH

4 PazpaboTka MUKPOIIPOIIECCOPHOTO U3MEPHUTEIIS AIEKTPHUECKON
VHIYKTHBHOCTH

5 PazpaboTka MUKPOIIPOIIECCOPHOTO U3MEPHUTEINS AIEKTPHIECKOTO
COIIPOTHBJICHUS

6 Pa3paboTka MUKPOITPOIIECCOPHOTO M3MEPHUTEINSI YaCTOTHI

7 Pa3zpaboTka MUKPOTIPOIIECCOPHOTO U3MEPUTEIIS MIEPHOa CIEAOBAHUS
HMITYJIECOB

8 Pa3paboTka MUKPOIIPOIIECCOPHOTO CEIEKTOPa UMITYJIHCOB IO JTUTEILHOCTH

9 Pa3paboTka MUKPOIIPOIIECCOPHOTO T'eHEePaTOpa MMITYJIbCHBIX CUTHAJIOB

10 Pa3paboTka MHUKPOIIPOIIECCOPHOTO F€HEPATOPA aHAJIOTOBBIX CUTHAJIOB

11 Pa3paboTka MUKPOIIPOIIECCOPHOTO F'eHEepaTopa MCEeBIOCTYYAHHBIX CUTHAJIOB

12 Pa3paboTka MEUKPOMPOIIECCOPHOTO METAJIOIETEKTOPA

13 Pa3paboTka KOHTpoJuIepa sl YIIpaBJICHUs JTUPTOM

14 Pa3paboTka KOHTpoJsuIepa JijIsl YIIpaBJIeHUs CTUPAJIbHON MalIMHON

15 Pa3paboTka KOHTpoJuIepa ISl YIIPaBJICHUs MUKPOBOJTHOBOH MEUbIO

16 Pa3paboTka 371eKTpOHHOTO TepMOMeETpa

17 Pa3paboTka 37eKTpOHHOT0 pacxooMepa

18 Pa3paboTka yapTpa3ByKOBOIO TOJIIHHOMEpA

19 Pa3paboTka 371eKTpOHHOTO BiIaroMepa

20 Pa3paboTka 3JeKTPOHHOTO KOJIOBOTO 3aMKa

21 Pa3paboTka koHTpOIUIEepa “MbIH”

22 Pa3paboTka KOHTpoOJUIepa IS YIIPABJICHUS OCBEIICHUEM




23 ‘ Pa3paboTka 3x050Ta Jyis pbI00JIOBa

BOHpOCBI JJISL HpOBGIIeHI/ISI HpOMC)KyTO‘-IHOfI arrecragyumm B BHIC TGCTI/IpOBaHI/ISI
npeACcTaBIeHBI B Tabmwuie 18.

Ta6mmia 18 — [TpumepHsIii TepedeHb BOMPOCOB JJISI TECTOB

No . Kon
[TpuMepHBIii TepeueHb BOMPOCOB IS TECTOB
n/m WHJUKaTOpa

1 HNHcTpyKkuus: npounTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
YcTaHoBHUTE Ha3HAUEHHE PA3IUYHBIX (GOPM MPEICTABICHHS
JOTHYECKUX QDYHKIMHI 1Jis1 pa3pad0TKH KOMOMHAIITMOHHBIX CXEM.
dopMa Haznauenne

1. Tabnuna uctunnoctu | A. [IpencraBnser pyHkuMO anreOpsl
JIOTHKH B (hopMe JIOTUYECKOM CyMMBbI
AIIEMEHTAPHBIX JIOTUYECKUX
pOM3BEACHUI HabOpa epeMEHHbIX,
Ha KOTOPOM OHa paBHA €/IMHUIIE,
IIPUUYEM IIEPEMEHHBIE, PABHBIE HYJIIO,
3aIMCBIBAKOTCS C UHBEPCUEH.

2. JIn3bIOHKTUBHAS
HOpMallbHas popma B. YcranaBnuBaeT cooTBeTcTBHE
MEXJly BCEMHU BO3MOKHBIMH
HabOpaMH JIOTUYECKUX [TEPEMEHHBIX,
BXOISIIUX B JIOTUYECKYIO (DYHKIHIO, U
3HaYeHUSAMHU QYHKIHUH B (popme

TaOJINLIBI.
3. KoubrOHKTUBHASA C. YcraHaBnMBaeT COOTBETCTBUE
HOpMaJsbHas Gpopma MEK]ly BCEMU BO3MOKHBIMU

HaboOpaMH JIOTUYECKUX MTEPEMEHHBIX,
BXOJISIIUX B JIOTUYECKYIO (DYHKIIHIO, U
3HaYeHUSAMHU QYHKIHH B (popme
OpSAMOYTOJIBHOM TaOMUIIBI, B KOTOPOH
PSAZOM PACTIONIOKEHHBIM KJIeTKam
COOTBETCTBYIOT COCE/IHHE

HaOOPBI BXOJHBIX MEPEMEHHBIX
(KOZI0B), a B CAMMX KJIETKaX 3aIlMCaHbl
3HaYeHUs PYHKIINH, OTIPE/ICIICHHbIE
JUISI 9TUX KOJIOB.

4. Kapra Kapno D. Ilpencrasnsier GpyHKLNIO aareGpbl
JIOTHKH B (hopMe JIOTHIECKOTO
MIPOU3BEICHUS JIEMEHTAPHBIX
JIOTMYECKUX CyMM Habopa
NIEPEMEHHBIX, HA KOTOPOM OHa paBHa
HYJIIO, IPUYEM IEPEMEHHBIE, PABHBIE
€MHMUIIE, 3aIIUChIBAIOTCS C
VHBEPCUEH.

K kaxaoii mo3uumuu, 1aHHOM B JIEBOM CTO0JI01Ie, TOA0epuTe
COOTBETCTBYIOIIYIO NO3ULHIO B IPABOM CTOJI01E

IK-1.3.1

2 HNHcTpyKuus: NpoYnTaiiTe TEKCT M YCTAHOBUTE
N0CJIeJ0BATEIbHOCTb.
PaccTaBpTe 3Tanbl pa3paboTKH peaKkcallMOHHOTO TeHepaTopa




curnana tuna measap Ha OY B MpaBWIBHOHN MOCIEI0BATEIBHOCTH.
A. Pacuér nepuopa ciae10BaHUS UMITYJIbCOB.

B. Bri6op xoadduruenTa neneHrs BEIXOAHOTO HAPSHKEHUS s
HeuHBepTupytomlero Bxoaa OVY.

C. Pacuér nenuTens BBIXOJHOTO HAMIPSDKEHUS JJIs
HeuHBepTupytomlero Bxoga OVY.

D. TectupoBanue cxemsl ¢ momouisio SPICE monenupoBanus.

3anuiuTe COOTBETCTBYWINYIO MOC/IeI0BATEIHLHOCTh OYKB CJIeBa
HaNnpaso.

HHCcTpyKIMSA: MPOYUTANTE TEKCT, BbIOEpUTE NMPABUJILHBIA 0TBET
U 3alIUIIUTE APryMEHThI, 000CHOBBIBAKOIIHE BHIOOP 0TBETA

Bribepute W3 HIKENEPEUUCICHHBIX  KOMIIOHEHT,  KOTOPBIH
UCTIONIB3yeTCS Uil  (UIBTPAIMM  BBICOKOYACTOTHBIX IMyMOB B
AHAJIOTOBBIX CXEMaX.

A. Konpnencarop.

B. Pesucrop.

C. Tpansucrop.

D. UHayKTUBHOCTS.

HNucrpyknus: IlpounTaiiTe TeKCT, BbIOEpUTEe MNPaBUJIbHbIE
BAPUAHTHI 0TBETA M 3ANHUIIUTE APTYMEHTHI, 000CHOBBLIBAKOIIHE
BbIOOP OTBETOB

IlepeuncianTte mapameTpsl, KOTOPHIE OMPEIETAIOT OBICTPOICHCTBUE
1IM(POBOTO JTOTHUECKOTO AJIEMEHTA

A. BpeMms nepexiIroueHusl.

B. IloTpebiisiemasi MOIIHOCTb.

C. Bxonnag u BLIXOgHASI €EMKOCTE.

D. BeixogHOE CONPOTUBIICHHUE.

HNHCTpYKIMSA: NPOYMTANTE TEKCT M 3ANMIINTE Pa3BEPHYThIH
000CHOBAHHBII 0TBET

Jlormueckue ypoBHHU B IUPPOBBIX CXeMax - 3TO. ..

NHcTpyKuus: npoYnTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
BribepuTe s51eMeHTh 1)1 peanu3auuu QyHKIUN

DOyHKIMA DnemeHT(bl)

1.JIor. MJIN mois O A. NAND

2.Jlor. U s O B. NOR
3.MuBeptop s 0 wim 1 C. XOR +1
4.~((AvB)&C) D. AND+OR+NOT

K ka:xnoii no3unum, 1aHHO| B JIEBOM €TO0JI01e, Moa0epuTe
COOTBETCTBYIOIIYIO MO3UIHMIO B PABOM CTOJIOIE

HHCTpyKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
M0CJIeI0BATEIbHOCTD.

[IK-1.¥.1




PaccraBbTe 3Tamnsl pa3paboTKu mapaMeTprUIecKoro cTabummsaropa.
A. Pacuér HeoOX0MMOTro BXOHOTO HAIIPSHKCHHUS.

B. Bei0op cTabunuTpoHa no CripaBOYHHKY.

C. [IpoBepka mpaBUILHOCTH BBIOOPA pexuMa paboThl CTAOUIUTPOHA
B CXEM€ CTAOMIIN3aTOpa HANIPSKEHUSI.

D. Pacuér conpoTuBneHus 6amiacTHOTO Pe3UCTOpa.

3anummnTe COOTBETCTBYIOUIYIO MOC/I€10BATEIbHOCTH OYKB cJieBa
HATNIPaBo

HNHcTpyKuus: npoyuTaiiTe TEKCT, BbIOepuTe NPABUJIBLHBIA 0TBET
U 3aIIUIINTE apryMEHThI, 000CHOBbIBaKOLINEe BbIOOP OTBETa

3HaueHUEe BXOAHOTO CONPOTUBIICHUS, KOTOPOE MPEANOUYTUTEIHEHO
JUIS  MUHMMM3AIUM  BIMSHUS ~HM3MEPUTEIBHOrO Mpubopa Ha
TECTUPYEMYIO CXEMY.

A. Bricokoe BXOJHOE CONPOTUBIICHUE

B. Hu3koe BXOqHOE CONPOTUBIIEHUE

C. ConpoTuBieHue, paBHOE COMPOTUBICHUIO CXEMbI

D. BXoHO€ CONPOTUBIICHUE HE UMEET 3HAUYCHUS

Hucrpykuus: IlpounTaiiTe TeKCT, BblOEepUTE NPaBUJIbHbIE
BAPHUAHTHI 0TBETA M 3aNMIINTE APTYMEHTbI, 000CHOBBIBAIOIIINE
BbIOOP OTBETOB.

BriGepute aeMeHTBI, KOTOpPhIE MOTYT OBITH HMCIOJB30BaHBI IS
BPEMEHHOT'O XpaHEHUS TaHHBIX B IIU(PPOBBIX CXeMax

A. Kongencarop.

B. Iuon.

C. Tpurrep.

D. UHayKTUBHOCTS.

10

HNHCTpYyKIMSA: NPOYUTANTE TEKCT U 3aNIMIINTE Pa3BEPHYTHIN
000CHOBaHHBII 0TBET
Bpewms BeiOopku u ynepxkanus B AILIIT — 3to

11

HNHCTPpYKIMA: NPOYMTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE.
Tunsl AMarpamMM U UX Ha3HauU€HUE NpU TpaduIecKoOM
NIPEICTABICHUH JITAHHBIX.

Tun nuarpaMmsl Haznauenue

1. Kpyrosas A. TToka3bIBaeT 3aBUCUMOCTb OJTHOM
BEJINYUHBI OT APYTOH.

2. I'pacux B. Otpakaer cooTHOIIIEHUE YacTeil U
L[EJIOTO.

3. 'ucrorpamma C. Iloka3sIBaeT BKJIAJ OTIEIBLHBIX
4acTel B CyMMYy.

4. SpycHas D. IToka3biBaeT U3BMEHEHHUE TAHHBIX B
HEKOTOPOM MHTEpBAJIE.

K ka:xnoii no3unum, 1aHHO| B JIEBOM CTO0JI01e, Mo0epuTe
COOTBETCTBYIOIIYIO MO3HIMIO B MPAaBOM CT0JIOLE

IIK-1.B.1




12

HNHcTpyKuus: NpoYnTaiiTe TEKCT M YCTAHOBUTE
MOCJIeI0BATEILHOCTD.

Co3maHue nuarpamMMebl pH rpaduIeckoM MpeICTaBICHUN
pe3yNbTAaTOB pacuy€Ta AIEKTPOHHBIX YCTPOICTB C UCIIOIb30BAHUEM
TaOJIMYHBIX NPOLIECCOPOB BKIIIOYAET:

A. BbI6op Tuna quarpaMmesl.

B. Beinenenue o61acTu JaHHBIX.

C. IlocTpoenue nuarpamMmmel.

D. ®opmarrpoBaHue quarpaMMsl.

3anuiuTe COOTBETCTBYWINYIO NMOC/Ie10BATEIHLHOCTh OYKB CJIeBa
HANpaBo

13 NHcTpyKuus: NpoYuTaiiTe TEKCT, BbIOepUTE NPABUJILHBIA 0TBET
U 3aMIIUTEe apryMeHThl, 000CHOBbIBaIOLIME BLIOOP OTBETA
BriGepute tin rpaduka, 0OBIYHO MCIOIB3YEMOI0 JUIsl OTOOpaKEHUS
3aBUMCHUMOCTH CUTHAJIa OT BPEMEHHU.

A. Jluneinsblil rpaduk.
B. I'ucrorpamma.

C. CnekTporpamma.

D. IlonspHas nuarpamma.

14 Hucrpykuus: [IpounTaiiTe TeKCT, BbIOEpHTE NPaBUIbHbBIE
BAPHAHTBI 0TBETA M 3aNMIINUTE APTYMEHTbl, 000CHOBbIBAIOIIHE
BbIOOP OTBETOB
OneMeHThl HEOOXOAMMBbIE JUIs BKIIOYEHUS B TaOmuIyy ams
HarJIITHOTO MPE/ICTABICHUS Pe3yIbTaTOB U3MEPEHUI
A. Ha3BaHue uzMepsieMoro rnapamerpa.

B. Enununsl usmepenus.
C. IlorpenHocTs U3MEpPEHHUIA.
D. Ccpuika Ha HCTIONB3yeMoe 000pyI0BaHHeE.

15 HNHCTpYKIIUA: MPOYHTANTE TEKCT M 3aNMIINTE Pa3BePHYTHIMH
000CHOBAHHBII 0TBET
Pazpsanocts udposoro curnana B AL onpenenser. ..

26 HNHcTpykuus: npounTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

CranapThl 4 UX Ha3HAYEHUE

CranapThl Hasznauenue

1.I'OCT CrangapThl MEXIYHAPOJIHOTO HHCTUTYTA
WHXXEHEPOB JIEKTPOTEXHUKHU U AIEKTPOHUKH IO
PaIHO3IEKTPOHUKE, IICKTPOTEXHUKE U
anmnapaTHOMY OO€CTICYCHUIO BEIYHCITUTEILHBIX
CHUCTEM M CETEH.
2. |IEEE I'ocynapcTBEeHHBIE CTAaHAAPTHI, KOTOPHIE

I1K-3.B.1




(bopMyIHpYIOT TpeOOBaHUS TOCYAAPCTBA K
KaueCTBY MPOIYKIIUH, paOOT U YCIVT.

3.IEC CraHmapThl MEKTyHApPOIHON OpraHU3aIus 10
CTaHapTHU3AINH, YCTAHABINBAIOIINE
TpeboBaHus, Crielu(DUKAIIIN, PYKOBOISAIINE
MIPUHIIMIIBI WM XapaKTEPUCTUKH, B
COOTBETCTBUH C KOTOPHIMH MOTYT
HCIOJIb30BaThCS MaTepUaibl, MPOIYKTHI,
MIPOIIECCHI U YCIIYTH, KOTOPBIC MOAXOIAT IS
JTHUX LIEJICH.

4.1S0O CraHmapThl MK TyHApOIHOM
ANEKTPOTEXHUYECKOM KOMUCCUU KACAIOTCS
(U3HYECKUX XapaKTSPUCTUK
ANEKTPOTEXHUUECKOTO U IIEKTPOHHOTO
000pyI0BaHUS, AACPHOTO MPUOOPOCTPOCHUS,
Ja3epHON TEXHUKH, CPEJICTB CBS3H,
aBHAIIMOHHOI'0 ¥ KOCMHYECKOTO
npUOOPOCTPOCHHS, CYTOCTPOCHHS U MOPCKOU
HABUTAIMH, AaTOMHOHN dHEPTHH, HPOPMATUKH,
AKYCTHUKH, METUIIMHCKOW TEXHUKH

K ka:xnoii no3uunum, 1aHHOM B JIEBOM CTO0JI01e, Mo0epuTe
COOTBETCTBYIOIIYI0 MO3ULMIO B IPABOM CTOJI0LE

27

HMHcTpyKuus: NpoYnTaiiTe TEKCT M YCTAHOBUTE
MOCJIeI0BATEIbHOCTb.

[TocnmemoBaTenbHOCTD 3TANIOB CKBO3HOTI'O MPOEKTUPOBAHUSA
IU(POBBIX CUCTEM MPECTABISETCS CIIECIYIOIECH:
A. Omnpenenenne TpeOOBaHUA.

B. [IpoekTupoBaHue CUCTEMBI.

C. AHanu3 ¥ TUTaHUPOBAHKE.

D. TectupoBanue.

E. PazpaboTka

F. Buenpenue

G. AHanmu3 npOU3BOIUTEIFHOCTH U YITyUIIICHUS

H. Dkcrutyaranus u nmojaaepxka

3anuuuTe COOTBETCTBYWINYIO NMOC/IeI0BATEIHLHOCTh OYKB CJIeBa
HaNpaBo

28

HNHCTpyKIMA: NPOYUTANTE TEKCT, BbIOEPUTE NPABUIbHBIN 0TBET

U 3aAIMHIIUTE aPryMEHTbI, OﬁOCHOBbIBa]OIHI/Ie Bblﬁ()p 0TBETA
CocraB HpOCKTHO-KOHCprKTOpCKOfI JAOKYMCHTAlIUU BKJIFOYACT:

A. Crertudukaiiuu KOMITIOHEHTOB.

B. CxeMbl 351eKTpruecKre MPUHIMITHAIbHBIE.
C. TexHn4eckue ycaoBUs Ha IPOU3BOACTBO.
D. Bce nepeuncneHHsle.

29

HNucrpykuus: IIpounTaiiTe TeKcT, BbiOepuTe NPpaBUJIbHbIE
BAPHMAHTHI 0TBETA U 3aNMIINTE APIYMEHThI, 000CHOBBIBAIOIIHE
BbIOOP OTBETOB




Breibepute W3  TPEACTABICHHBIX HUXKE  pas3lieibl, KOTOPHIC
00513aTeNIbHO BKIIFOYAIOT B TEXHUYCCKOE OMMCAHUE U3CIIHS.

A. Ha3znauenue uzaenus.

B. [Ipunuun paboTsl.

C. DxoHoMHYECKOE 00OCHOBAHUE.

D. Vka3anus 1o 3kcrutyaTanuu.

30

HNHCTpYKIMSA: NPOYUTANTE TEKCT U 3aNIMIINTE Pa3BEPHYTHIN
000CHOBAHHbBIN 0TBET
Enunas cucrema koncrpykropckoi qokymentanuu (ECKJ)— ...

31

HNucTpykuus: npoynTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
SI3pIKM OTIMCaHMs annapaTypsl M UX Ha3HAYCHHUE.

A3bIK Hasnauenue

1. VHDL A. Jlns nmpoexTupoBaHus, BepupUKaLUU U
peanu3alMi aHAJIOTOBBIX, LU(PPOBBIX U
CMEIIAaHHBIX JJIEKTPOHHBIX CHUCTEM Ha
Pa3JIMYHBIX YPOBHAX a0CTPAKIIUH.

2. Verilog B. [ly11 TOYHOTO OMUCAHUS TIPOCKTHPYEMBIX
CHCTEM, UX BepU(PHUKALMU U pealIn3aluu B
aHaJIOTOBOM, IU(POBOM U CMEITAHHOM
BapHUaHTaX Ha Pa3JInYHbIX YPOBHAX
a0CTpaKIUH.

3. System C C. s OIHUCaHUs napajuIeIbHbIX
BBIYUCIICHUI c BO3MOXHOCTBIO
MPEJCTABICHUS PE3yJIbTaTOB KOMITMIIALIUHU B
dbopMe MEXpErucTpOBBIX Iepenad JUis
Verilog IP.

4. Open CL D. Jlns mocTpoeHust TpaH3aKIMOHHBIX U
MOBEJICHYECKUX MOJIENeH, a TaKoKe s
BBICOKOYPOBHEBOT'O CHHTE3a AJIEKTPOHHBIX
CHCTEM.

K kaxnoii mo3uumnu, 1aHHOH B JIEBOM CTO0JI011e, OA0epuTe
COOTBETCTBYIOLIYIO MO3ULIMIO B PABOM CTOJIOLE

32

HNHCTPpYKIMA: NPOYMTANTE TEKCT U YCTAHOBUTE
MOCJIeIOBATEILHOCTD.

OCHOBHBIE Tarnbl MOCTPOCHUS MATEMATHUYECKON MOJIEIH:
A. ®opmanuzanusi.

B. ®opmynupoBka npoOIeMsl.

C. Otnaaka 1 KOPpEKTUPOBKA MOJICIIH.

D. Co3manue monaenu.

E. CoBepiiieHCTBOBaHUE MO/IETIH.

F. Ouenka TOYHOCTH M MHTEpIIpETallrs PE3yIbTaTOB.

3anuumnTe COOTBETCTBYIOLIYIO MOCI€10BATEILHOCTH OYKB CJIeBa
HanpaBo

33

HNHCTpYKIMA: MPOYUTANITE TEKCT, BbIOEPUTE NPABUJIbHBIN 0TBET
U 3aNMIIUTE APrYMEeHThI, 000CHOBbIBaIOLIIME BHIOOP 0OTBETA

[IK-4.Y .2




moaenu (Harpumep, VHDL, Verilog).

VYkaxure MeTos1 HUPPOBOro MOJCINPOBAHUS, KOTOPBII HE TO3BOJISIET
YUUTHIBaTh BPEMEHHBIE XapaKTEPUCTUKHU IIUPPOBOIT CUCTEMBI.

A. MoaenupoBaHue C yU4eTOM 3aJepkek (timing analysis).
B. IlocTpoeHue cxeM Ha OCHOBE BPEMEHHBIX IUArPaMM.

C. Ucnonp3oBaHue CUMYJISTOPOB, MOAIEPKUBAIOIINX BPEMEHHBIE

D. Ananm3 9acTOTHBIX XapaKTECPUCTHUK CUCTEMBI.

34 | Mucrpykuus: IIpounTaiiTe TekcT, Bbi0epuTe NPaBUIbHbIE
BAPHMAHTBI 0TBETA U 3aNMIINTE APT'YMEHThI, 000CHOBBIBAIOIIHE

BbIOOP OTBETOB

UG POBBIX CUCTEM.

A. T'eneTnydeckue aaropuTMBI.

D. AnroputrmMel OMHapHOTO MOUCKA.

BI)I6epI/ITe N3 HUKCCIICAYIOMINUX METOAbI HCKYCCTBEHHOI'O
HUHTCJUICKTA, KOTOPBIC MOT'YT OBITh UCITOJIb30BaHbI JJI OIITUMHU3alu

B. MammnHOe 00y4eHure Al paclio3HaBaHUS JTJOTHIECKIX CXEM.
C. OGyueHue ¢ MOAKPEIUICHHEM JIJIsi BHIOOpPA apXUTEKTYPHI.

35 HNHCTPpYKIMA: IPOYUTANTE TEKCT H 3aNMIINTE Pa3BEPHYThIH

000CHOBAHHBIN OTBET.

HpI/IHI_[I/IH CKBO3HOI'O ITPOCKTUPOBAHUA IOAPA3yMEBAcCT ...

Kitroun npaBHIIBHBIX OTBETOB pa3MelleHbl B priiokeHuu K PI1/I.

CucreMa OlLleHUBAaHUS TECTOBBIX 3aJaHni

No VYka3anus 1o OleHUBaAHUIO

PesynbTat onieHuBanus (6aIbl, HOTyYEHHBIE
3a BBINIOJIHEHHE \ XapaKTePHCTHKA
MIPaBHJIBHOCTH OTBETA)

1 3aaHue 3aKphITOTO THUIIA HA
YCTaHOBIIEHHE COOTBETCTBHUS CUNTACTCS
BEPHBIM, €CIIM YCTAaHOBJICHHI BCE
COOTBETCTBUS (ITO3UIMU U3 OJTHOTO
CTOJI011a BEPHO COTIOCTABJICHBI C
TTO3UIIMSIMU IPYTOTO CTOJIOI1A)

[TonHOE coBMajieHNE ¢ BEPHBIM OTBETOM
oreHnBaeTcs 1 6aytom, HEeBEpHBINA OTBET WITH
ero orcyrctBue — 0 6amnoB (6o
YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)

2 3aaHue 3aKpBITOTO TUMA HA
YCTaHOBJICHHE TTOCIICJOBATEIIEHOCTH
CUUTAETCS BEPHBIM, €CITU MPABUIIBHO
yKa3aHa BCsI [IOCJIeI0BAaTEIBHOCTD IHP

[TomHOE coBMaieHNE ¢ BEPHBIM OTBETOM
oreHUBaeTcs | Gayiom, eciy JOMyIICHbI
OLIMOKM WIIM OTBET OTCYTCTBYET — () Oasos
(;mub0 yKa3bIBaCTCS «BEPHO» \ «HEBEPHOY)

3 3aaHne KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM OJITHOTO BEPHOT'O OTBETA U3
YeThIpeX MPeUIOKEHHBIX U
000CHOBaHHEM BbIOOpA CUUTAETCS
BEPHBIM, €CJIM MPAaBWIIbHO yKa3zaHa nudpa
U [IPUBEICHBI KOHKPETHBIE apTyYMEHTHI,

[TomHOE CcOoBMajIeHUE ¢ BEPHBIM OTBETOM
oreHnBaeTcs 1 6aymtom, HEBEpHBIN OTBET WITH
ero orcytcTBue — () 6amioB (1u60
YKa3bIBACTCS «BEPHO» \ «HEBEPHON)




MCIIOJIb3YEMBIE TP BHIOOPE OTBETA

4 3aganne KOMOMHUPOBAHHOTO THIIA C
BI)I60pOM HCECKOJIbKHMX BApUAaHTOB OTBCTA
U3 TPEUIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHHEM BbIOOpaA CUUTAETCS
BEPHBIM, €CJIU TPABUIIBHO YKa3aHBbI
uu(pbl U NPUBEIEHBI KOHKPETHBIE
apryMEeHTBHI, UCIOJIb3yeMbIe MPH BBIOOpE
OTBCTOB

[TonHOE COBIaieHHE C BEPHBIM OTBETOM
oleHMnBaeTcs 1 6anom, eciiu JOMyIIeHbI
OLIMOKY MM OTBET OTCYTCTBYeET — 0 OaoB
(71100 yKa3bIBACTCS «BEPHO» \ KHEBEPHOY)

5 3aaHie OTKPBITOrO TUIIA C PA3BEPHYTHIM
OTBETOM CUHUTAETCS BEPHBIM, €CJIM OTBET
COBIIAJIAET C 3TAIOHHBIM 10 OJAEPKAHUIO

IIpaBriibHBINA OTBET 32 3aJJAHUE OLIEHUBAETCSI
B 3 OaJuta, eCiii JIOIyIleHa o/IHa oroKa \
HETOYHOCTD \ OTBET MPaBUIIbHBIN, HO HE

Y TIOJTHOTE MOJTHBIN - 1 Gam, ecnu momymieHo 6omee 1
omnOKu \ OTBET HEMPABUIbHBIN \ OTBET
orcytcTByeT — 0 6aimoB (Jin0o yka3bIiBaeTCs

«BEPHO» \ «HEBEPHOY)

[lepeuenb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaOIUXCS 3a09HON (hOPMBI
00y4eHwus1, mpeIcTaBiieHbl B Tabimie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/m [TepeyeHb KOHTPOIBHBIX PadOT

He npenycmoTpeHo

10.4. MeTtognueckiue  Marepuanbl,  ONPEACTSAIOIIME  HPOLEAYphl  OLICHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIMX JdTanbl (OPMHUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyHOIMX MOPSAAOK MU IPOUEAYpPY
MIPOBEJCHUS TEKYILET0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaly 00y4aronuxcs
I'VAIL

11. MeToauueckne yka3zaHus sl O0yJarOIIUXCS IT0 OCBOCHHIO JUCITUTITMHBI

11.1. Meroauueckue ykazaHus JUIsi OOy4YalOIIMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHauY€HHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe W SICHOE€ H3JIOKeHHE ydeOHOoro marepuana. Ha3zHaueHue COBpEMEHHOH JIEKIIMH B
paMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIUIO TIO TEME, & B OCBOCHHH
GyHIaMEHTANBHBIX MPOOJIEM JUCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHUS, HOBEHIIMX
JOCTH>KEHUM Hay4dHOM MbICiH. B ydueOHOM mporiecce JIKIUsI BBIMOIHSAET METOA0JI0TUYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MH(GOPMAITMOHHYIO (yHKIMH. JIEKIHsS pacKpbIBaeT MOHATHHHBIA ammapar
KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJeMBbl, JaeT IEeIbHOE MPEJCTaBICHUE O JUCIHUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHHAMM.

IInanupyemele pe3yIbTaThl IPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MAaTEpHAaJIa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OTPEACIISICTCS IeJICBOM YCTAaHOBKOW K Ka)K/I0H KOHKPETHOH TeMe;

— TIOMy4YEHUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHEe Mpo(ecCHOHANIBHO-IETOBBIX  KAauecTB, JIOOBU K
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TIOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETHHOW paOOTHI;

— TIONy4YeHWE 3HAHUKW O COBPEMECHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIIINE TObBL;

npeaMery U




— HayuduTbCsl METOIUYECKH oOpadaTbiBaTh MaTepuasl (BBIACIATH IJIABHBIE MBICIU U
NOJIOKEHUSA, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HUX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— MOJIy4€HHE TOYHOI'O IOHUMaHMS BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHI.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIATbCS JEMOHCTpalUued CIaiJoB H
UCTOJIb30BAaHUEM DA3aTOYHOIO MaTepuayja IpH MPOBEIAEHUM KOPOTKHX JTUCKYcCHH 00
0COOEHHOCTSIX PUMEHEHHS OTJCIFHBIX TEMATHK IT0 TUCIIUIUTHHE.

CrpykTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

— BBezeHHe (COOOIICHNE TEMBI, LIeJH, IJIaHa JIEKIUHU, UCIIOJIb3yEeMbIX HCTOUHUKOB);

— OCHOBHAs 4acThb (II0Jjaua CTPYKTYpUPOBAHHOM Hay4yHOU U yueOHOU MH(pOpMauy,

paccTaHOBKA aKIIEHTOB, BBIBOJBI 110 KAXKJOMY ITyHKTY);

— 3akioueHue (000011eHne OCHOBHBIX HieH, (OpMyJIMpOBaHKUE OOLINX BBIBOJIOB IO

11.2. Meroauveckue yKa3aHus i1 00yUaromUXCs M0 YYaCTHIO B CEMUHapax
He npexgycmorpeno.

11.3. Metoauueckue yka3aHus Uil OOYyYaroIUXCs IO MPOXOXKICHUIO MPAKTHUECKUX
3aHATHI
He npexgycmorpeno.

11.4. Metoauueckue ykazaHus s OOYyYarOLIUXCS IO BBINOJHEHHIO J1IAOOPaTOPHBIX
pabot

B xozme BbImonHEHHS 1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJDKEH YIrIyOuTh u
3aKpenuTh 3HAHWS, MPAKTUYECKWE HABBIKH, OBJAJICTh COBPEMEHHONH METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKALMOHHONW XapaKTEPUCTUKOW OO0yYaromerocs.
Brimonnenune nabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTHYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Boinonnenue n1abopaTopHbIX paboT 0OydaromMMCS SIBISETCS HEOTHEMJIEMOM YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpelensieMoi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCreunBaroIUM PELICHUE CIEIYOINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIIEOBAHMS IPOLIECCOB, SBJIEHUH UM OOBEKTOB,
U3y4YaeMbIX B PAMKax JTaHHOW JUCIUIUTUHBI;

— 3aKpeIuvIeHHe, pa3BUTHE U JETAIM3alUs TEOPETHUECKUX 3HaHUM, MONYyYEHHBIX Ha
JCKIHSIX;

— TOJy4YeHue HOBOIM MH(OpPMAINH 110 U3y4aeMOM JUCIUIINHE;

— npuoOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboTel ¢ JabOpaTOpHBIM
00opy0BaHUEM U TIpUOOpamMHu.

3ananue U TpeOOBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX paboT

3amanue U TpeOOBaHMS K MPOBEACHUIO JaOOPAaTOPHBIX pabOT MPUBOAATCS IS KaxAOH
paboThl B METOAMYECKUX YKa3aHUSX:

[681.3 1175] Lwudposeie ycTpolicTBa W MUKpomporeccopsl. I[IporpamMmmupoBanue
MUKpPOKOHTpOJuIepoB  ceMelictBa MCS-51: Meroauueckue yKa3aHUST K  BBIIIOJHEHUIO
nabopaTtopubix padot / Coct. O.0. XKapunos. CII6.: PUO I'VAII, 2005. - 65 c.

CrtpykTtypa u hopma oTuera 0 1abopaTopHoil paboTe

1. TUTybHBINA AHCT

2. llenp 1 3a1aun pabOTHI.

3. TeopeTndeckue CBeICHHUS O METOIaX PEUICHHUS TIOCTABICHHBIX 33/1a4.
4. Cxema 1a00paTOpHOI yCTaHOBKU

5. Pe3ynbTarhl U3MEpEHUN U PACUETOB.

6. I'padpuueckue 3aBUCUMOCTH.




7. BeIBOJEI.

TpeGoBanust k 0HOpPMIIEHUIO OTYETA O JIAOOPATOPHOU paboTe

Otyer o nmaGopaTopHOW paboTe OoGOpMIIAETCS B COOTBETCTBHHM C TPEOOBAaHUAMH IIO
0(pOPMIICHHIO TEKCTOBBIX JIOKYMEHTOB no IocCt 7.32-2017 URL:
http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

11.5. Meroauueckue yKazaHus s OOYyYarOHMIMXCS IO MPOXOXKACHHUIO KypCOBOTO
POEKTHPOBAHUS/BBIIOJIHEHHS KYPCOBOW PabOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCA C 1eNIbi0 (OPMUPOBAHUS Y 00YyHAIOIINXCS OTBITa
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPOo(PeCcCHOHATBHOMN eATETbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CUCTEMAaTH3UPOBATh U 3aKPENUTh MOTYYCHHBIC TEOPETUUECKHUE 3HAHHS U IPAKTUIECKHE
yMEHHUS 1O NPO(PECCHOHANBbHBIM Y4YEOHBIM ITUCIHHUIUIMHAM M MOJYJSIM B COOTBETCTBHH C
TpeOOBaHUSMHU K YPOBHIO MOATOTOBKHM, YCTAHOBJICHHBIMU MPOrpaMMOl y4eOHOU TUCIMILIMHBI,
IPOrpaMMOil MOATOTOBKH CIIELIUATNCTa COOTBETCTBYIOIIETO YPOBHS, KBaTU(UKALIUU;

— TIPUMEHHUTH TOJYYCHHBIC 3HAHUS, YMEHUS M MPAKTHYECKUH OMBIT IMPH PELICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMH IPO(HECCUOHATLHON AeATeIbHOCTH
10 HAIPABJICHUIO/ CTICIUATBHOCTH/ TIPOTPaAMME;

— yriayOuTh TEOPETUYECKUE 3HAHUSI B COOTBETCTBHUH C 3aJIaHHOM TEMOI;

— cdopMHpOBaTh YMEHHS NPUMEHATH TEOPETHUYECKUE 3HAHUS TPH PEUICHUU
HECTaHJIapPTHBIX 3a/1a4;

— TOpuOOpecTH OIBIT AHATUTHYECKOW, pacuyE€THOW, KOHCTPYKTOPCKOW paboThl U
c(hopMUPOBATH COOTBETCTBYIOIINE YMEHHUS;

— cdopMupoBaTh yMEHHS pPAOOTBHl CO CIENHUATBHOW JIUTEPATypoOd, CIPABOYHOM,
HOPMATHUBHOMW U TIPAaBOBOM TOKYMEHTANWEH 1 WHBIMU HH()OPMAITMOHHBIMU HCTOYHUKAMH,

— cdopmupoBaTh yMeHHUs (HOpMyITUpOBaTH JIOTUYECKH OOOCHOBAaHHBIE BBIBOJIBI,
TIPEUTOKEHHS 1 PEKOMEHIAINH 110 PE3YJIbTaTaM BBITIOJTHEHUS paOOTHI;

— Pa3BUTh NPOPECCHOHATBHYIO MUCbMEHHYIO U YCTHYIO Peub 00y4arolerocs;

— pa3BUTh CHCTEMHOE MBIIIICHAE, TBOPYECKYIO WHHUIIMATHBY, CaMOCTOSTEIBHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— cdopMHpOBAaTh HABBIKA IUITAHOMEPHOW pETYyJSIpHOW pabOThl Haa pelmIeHHEM
MOCTaBJICHHBIX 3a/1a4.

CTpyKTypa MOsSICHUTENILHOHN 3aMCKU KYPCOBOTO MPOEKTa/ paOOThI

[Ipu BBIMONTHEHWH KypCOBOW pPabOTBHI PEKOMEHIYETCS TPHUIACPKUBATHCSA CIIEIYIOICH
MOCIe0BATEeILHOCTH:

- TPOBOJMTCS aHAIM3 3aJaHUs Ha KypCOBOE NPOCKTUPOBAHWE W YCTAHABIUBACTCS
(GYHKIIMOHATBFHOE HA3HAYCHHE U COCTAB CUCTEMBI,

- TIPOW3BOAMTCS OOOCHOBAaHWUE W BBIOOP CTPYKTYpHOW CXEMBI MHUKPOIPOIIECCOPHOM
cuctemsl (MIIC), monOupaercs anemMeHTHas 6a3a,

- pa3pabateiBaeTcs pyHknuoHanbHas cxema MIIC,

- pa3pabatbiBaeTcst OJI0K-cXema alropuTMa paboThl MUKPOTpOIEccOpa U MporpaMMa Ha
s3pIKe accemOnepa umu C,

- MIPOU3BOIUTCS MaKCTHPOBAHHE WJIM MOJICITMPOBAHHE YCTPOWCTBA C ONMHCAHHEM
MakKeTa WK MOJIETH YCTPONCTBA U MOJIYYCHHBIX Pe3yJIbTaTOB.

TpeboBanus K 0(hOPMIICHHIO TOSCHUTEIHLHOMN 3aIUCKH KYPCOBOI'O MPOEKTa/ Pa0OThI

[losicHutenpHass 3amucka K KypcoBoW pabore odopmiasieTcs B COOTBETCTBHU C
tpeboBanusmu 'OCT 7.32-2017 URL: http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

B nosicauTenbHOM 3anucke HeOOXOAMMO MPEJCTABUTh CIACAYIOIINE Pa3IeIb:

- TUTYJIbHBIN JIUCT,




- pepepar — 1 ctp.,

- cozepxkanue — 1 ctp.,

- BBeZieHue - 1 cTp.,

- BBIOOp 1 0060cHOBaHMEe TexHudeckoro pemenus MIIC - 2-3 ctp.,

- BbIOOp 1 0O60ocHOBaHME A1eMeHTHOH 6a3p1 MIIC - 2-3 ctp.,

- pazpaboTtka ¢pyHknroHansHo# cxembl MIIC - 2-3 cTp.,

- onucanue padotsr MIIC - 3-5 cTp.,

- pa3paboTKa OJIO0K-CXEMBI AITOPUTMA M IIPOrPaMMBbI JIJIsl MUKpOIIpoIieccopa - 5-7 c1p.,

- MOJICJIMPOBAHUE UTM MAaKETHUPOBaHUE yCcTporcTBa- 1-2 ctp.,

- CIIICOK UCIIOJIb30BaHHBIX UCTOYHHUKOB - 1 CTp.

- npwiioxkenue A — 1-20 crp.

Kox nporpaMmsbl pacnonaraeTcss B MPHJIOKEHHH WU MPUIOKCHUAX B 3aBUCHMOCTH OT
CJIO)KHOCTH pa3pabOoTaHHOTO MPOTPAMMHOTO 00ecrieueHusl.

TexHuueckoe 3alaHMe HAa KypcOBOE MPOCKTUPOBAHHE IIOMEMIACTCS B  Havale
MOSICHUTEIILHOU 3aIHUCKY Iepe pedepaTom.

OOBEM TMOSICHATEIILHOW 3almUCKU 0e3 y4éra TEeXHMYECKOTO 3aJaHusl M TPUIOKCHUH
JOJKCH OBITH HE MeHee 15 cTpaHuil.

11.6. MeTtoanueckue ykazaHUs Uis 00y4YaroMUXCsl M0 MPOXOKICHUIO CaMOCTOSTEIBHOM
paboTHI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYUAIONUIUIICS BBIOTHAET pPadOTy 1O
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IIperojaBaTelis, HoO 0e3 ero HernocpeacTBEHHOIO
yYacCTHSL.

Jins oOyuaromuxcst mo 3aoyHod (opme OOydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIOTHEHUS CaMOCTOSATEIBLHOM PaboOThI, y 00ydaromerocss (popMupyercs
nenecoodpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
M HaBBIKM B YCBOCHHH W CHUCTEMAaTH3aIlMH TPUOOpPETAeMBIX 3HAHWH, 00ECIIeYMBAET BBICOKHN
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, TOMOTaeT IOJyYUTh HABBIKM TOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMd,  HalpaBISAIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4e0HO-METOJNYECKHIA MaTepHall 1o TUCIHILIHHE;

— METOJMYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
1o 3a04HOU (hopme OOydeHHS).

11.7. MeTtoguueckue yKazaHHs Ui OOYyYaroIIUXcs IO TPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TE€UEHUE CEMECTpa C IENIbI0 OIEHUBAHUS XO0/la OCBOEHUS
JUCIUIUINHBI.

OueHuBaHME XOJa OCBOEHHMS JMCLUUIUIMHBI B TEUYEHHE CEMECTpa OCYIIECTBISETCS B
IIPOLIECCE 3alllUThl OTYETOB MO J1a0OPaTOPHBIM paboTaMm, MEPEeYeHb KOTOPBIX MPEICTABIECH B
Tabimue 6.

11.8. Meroauueckne ykKa3zaHUs JJIs OO0YYarONIUXCs O MPOXOXKJICHUIO MPOMEKYTOUHON
aTTeCTaINH.

[MpomexxyTouHass  arrectaiusi  OOydYarONIMXCS  NPEIyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOYHBIX W OKOHYATEIBHBIX PE3yIbTaTOB 00yUCHHs 1O mucruruimae. OHa BKIIOYAeT B
ceos:

— 9K3aMeH — ¢opMa OICHKH 3HAHHH, MOJYYCHHBIX OOY4YaloUIMMCS B IPOIECCEe
W3YYCHHS BCCH NUCIUIUIMHBI WA €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOW pabOThI, CIIOCOOHOCTH



HpI/IMCHSITb nux ajs peH_IeHI/IH HpaKTI/I‘-IGCKI/IX 3a4a4. 9K33M€H, KaK HpaBI/IJIO, HpOBOI[I/ITCSI B
Meproj; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAIlMOHHOM OIEHKON «OTIUYHOY,
«XOPOLLOY, «YOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucmema oyeHoK npu nposedenuy NpoMedCYMmoyHOU ammecmayuu OCyuecmeisiemcs 8
coomeemcmeuu ¢ mabauyen 14 u mpebosanusmu Ilonoxcenui «O mekyuem Kowmpose
ycnesaemocmu  u - npomedcymournou ammecmayuu  cmyoenmog 1'VAII, obyuarowuxca no
npoepamme svicuieco 06pazosanusy u «O MoOYIbHO-pelUmuHe080ll cucmeme OYeHKU Kaiecmed
yueonou pabomst cmyoenmos ¢ I'VAII.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

JlaTta BHEceHUs
W3MEHECHHUH U
IOIOJIHEHUH.

IToanuce BHECIIETO
W3MEHEHHUS

CogepskaHue U3BMEHEHUI U JOTIOTHEHHIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
kadempbl

Iloamnuce
3aB.
Kadeapoit




