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AHHOTaNINA

Hucuumumia «OCHOBBI MHUKPOIIPOILIECCOPHOM TEXHHKH» BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocT 12.03.05 «JlazepHas TexHMKa W Jla3epHbIE TEXHOJOTHMW» HAIPABIEHHOCTU
«JIazepHas TeXHHUKA U JIa3epHBIC TEXHOJOTUMY. JlucIuIuiinHa peanusyercs kapeapon «Ne23».

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBITYCKHHUKA CIEIYIOIINX KOMIIETECHIIHA:

[IK-3 «CnocoGeH k pa3paboTKe TEeXHOJOTHUYECKUX MPOIIECCOB KOHTPOJIS MEXaHUYECKHX,
ONTUYECKUX M ONTHUKO-3JICKTPOHHBIX OJIOKOB, y3JIOB M 3JIEMEHTOB THUIIOBBIX CHUCTEM MPHOOPOB,
Ja3epHON TEXHUKHU, JTa3€PHBIX ONTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM)

CopepxaHue TUCLHUIUIMHBI OXBaTbIBAE€T KPYT BOIPOCOB, CBSA3aHHBIX C MPOCKTHPOBAHUEM
MHKPOIIPOIIECCOPHBIX YCTPOWCTB W CHUCTEM W HX MPOTPaMMHPOBAHHUEM C HCIOJIB30BAHUEM
CIEeLUAIH3UPOBAHHBIX CPEICTB MOICPIKKH Pa3padoTInKa.

[IperonaBanre IUCHMIUIMHBI TPEIyCMaTpUBAeT clieAylomue (OpMbl OpraHU3alHud
y4eOHOro mpoliecca: JIEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[Iporpammoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBIsieT 4 3a4eTHBIX eauHulbl, 144
Jaca.

SA3bIK 00yUeHHUS 110 AUCHUIUINHE «PYCCKUU »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Ipennaznauenue AUCUMILTUHBI «OCHOBBI MHKPOIPOLIECCOPHOM TEXHUKH» 3aKITHOYaeTCs
B M3YYCHUHU CTYJCHTaMU OCHOB (DYHKIIMOHHUPOBAHHS MHKPOIPOLIECCOPOB, MUKPOIIPOILIECCOPHBIX
YCTPOMCTB M CHUCTEM, a TaKKe MNPUOOPETEeHHHM MPAKTUYECKUX HABBIKOB MPOTPaMMHUPOBAHUS
MHUKPOIPOIIECCOPOB M MHUKPOKOHTPOJUIEPOB, a TaKXkKe CIIOCOOOB MPAKTHYECKOH peanu3anuu
COOTBETCTBYIOIIUX YCTPOHCTB Ha COBPEMEHHOM JJIEMEHTHOM 0a3e dJIEKTPOHUKH C
MCII0JIb30BaHUEM CHELMATU3UPOBAHHBIX IPOTrPAMM-0TJIAJUUKOB.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETEHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAUKATOPbl X JOCTH)KEHUS IPUBE/ICHBI B
tabsuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOPA JOCTUKEHHUS
HaVMEHOBAHHE
KOMIIETCHIIUU KOMIIETECHILIUH
KOMIIETCHIIMHU

[1K-3.3.1 3naTh 251eMeHTHYIO 0a3sy,
UCTIOJIB3YEMYIO B U3JICNIUAX JA3EPHOM TEXHUKH;

[1K-3 CrocobeH k
O6HII/IC HpI/IHIII/IHBI, HpaBI/IJIa 1 METOIbI

pa3zpaboTke

KOHCTPYHUPOBAHHUS JIA3€PHBIX OMTHKO-
TEXHOJOTHICCKHX

ANIEKTPOHHBIX MPUOOPOB; OCHOBBI TCOPUH
MIPOLIECCOB KOHTPOJIS i’

TOYHOCTH U HaJIEKHOCTH ONTUYECKUX MPHUOOPOB;
MEXaHHYECKUX, N

OCHOBBI ONITHYECKUX U3MEPECHHIA; METOJIbI
ONTUYECKUX U .
OIITHKO JIa3ePHBIX U3MEPEHHIA; METOIBI paOOTHI C HAYYHO-

[TpodeccnonanbHbIe TEXHUYECKOH JTUTEepaTypoit

AIIEKTPOHHBIX
KOMITETEHIINH I1K-3.VY.1 ymeTh 0600CHOBBIBATh IpeJiaracMble

0JIOKOB, y37I0B U

TEXHUYECKHE PEIICHHS TIPU pa3padoTKe
3JIEMEHTOB TUIIOBBIX

TEXHOJIOTUYECKUX MPOLIECCOB KOHTPOJIS OJIOKOB,
CUCTEM NpUOOPOB,

. y3JI0B ¥ 3JIEMEHTOB JIa3epHBIX MPHOOPOB 1

Ja3epHON TEXHUKH,

CHCTEM; aHAJIM3UPOBATh, IPEACTABIATh U
Ja3epHBIX ONTHKO-

o(opMIIATH pe3yabTaThl IPU pa3paboTKe
AIIEKTPOHHBIX

TEXHOJIOTHYECKUX MPOIECCOB KOHTPOJISI OJIOKOB,
puOOpPOB U CUCTEM

Y3JI0B M 3JIEMEHTOB JIa3epHBIX TPUOOPOB U
CHCTEM

2. Mecro nucuumninussl B cTpykrype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:

— «OJEKTPOHUKAY,

— «KommnbroTepHble TEXHOJIOTMH KOHCTPYUPOBAHUSI U TPOU3BOJICTBAY,

— «OCHOBBI KBAHTOBOM 3JIE€KTPOHUKIY.

3HaHMs, TIOJYYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW JHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HA4YeHHE, TaK M MOTYT HCIIOJIIb30BAaTbCAd MPU H3YYEHUM JUCHUIUIMHBI
«IIpoekTpoBaHuE JTa3epHBIX TEXHOJOTMYECKUX KOMIUIEKCOB» M IIPHU BBIIIOJIHEHUHN BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.




3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
JlanHbpie 00 obmemM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHMIUIMHE (M pacHpeieeHue ITOM TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Neb
1 2 3
Oowan mpyooemkocmep OuUCYUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu 34 34
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUILTAHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILIMHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6

Pazznen 1. O0mue cBeieHHs: 0 MEKPOIIPOLIECCopax.
Tema 1.1. Knaccuduxarmsi MUKpOTIpOIIECCOPOB
Tema 1.2. O630p HOMEHKIATYpHI
MHKPOITPOIIECCOPOB BEAYIIHX (hrupM- 2 8
Tema 1.3. OcOGEHHOCTH aPXUTEKTYPBI
MUKPOIPOILIECCOPOB, OPHEHTHPOBAHHBIX HA
pelIeHHe 33124 YIPaBJICHUs




Paznen 2. O630p MUKPOTIPOIIECCOPOB,
OpUEHTUPOBAHHBIX Ha pelIeHUE 3a]1a4
yIpaBlIeHUs] TOTOKAaMU COOBITUN

Tema 2.1. MUKpPOKOHTPOJLIEPHI Ha OCHOBE
MIPOMBINIUICHHOTO ~ CTaHJapTa MCS-51™  Ha
npumepe wusnenus Gupmbr " Silabs " Tuna
C8051F124.

Tema 2.2. Opranu3zanus BHYTPEHHEW W BHEIIHEH
namsitd MCS-51

Tema 2.3. ITopTs! BBOga-BeIBo1a MCS-51

Tewma 2.4. TaiimepbI-CYCTUHKN

Tema 2.5. PCA maccuB

Tewma 2.6. ITocnenoBaTenbHBIN CBA3HON aganTep
Tema 2.7. biok 00paOoTKH MpepbhIBaHU

Tewma 2.8. Pexxumbl pabotet MCS-51

17

12

Paznen 3. TunoBbIe pemieHUs, MPUMEHSIEMbIC TIPH
MIOCTPOCHHUH CHCTEM Ha 0a3¢ MUKPOKOHTPOJUICPOB
MCS-51

Tema 3.1. [locTpoeHHe CUCTEMBI HA OCHOBE
MUKpOKOHTpoJepoB MCS-51.

Tema 3.2. Micionb30oBaHuE  MHUKPOKOHTpOJLIEpa
JUTSI TEHEPAIliU THITOBBIX CUTHAJIOB

Tema 3.3. AnmapaTtHas ¥ IporpamMMHast
peaM3aIys MEKPOIIPOIIECCOPHBIX H3MEPUTENICH 1
AJIEMEHTOB YIIPABIICHHUSI.

Tewma 3.4. CpencrBa nmoaepKku pa3paboTanka

10

Paznen 4.. Mukporponeccopsl ypaBieHus
MOTOKaMH JJAHHBIX

Tema 4.1.ApXuTeKTypa KOMMYHUKAIIUOHHBIX
nporieccopos cemericrea MCS-186.

Tema 4.2.ApxuTekTypa KOMMYHHUKAIIMOHHBIX
niporieccopo cemericta MCS-386EX.

Tema 4.3.ApxuTekTypa KOMMYHHUKAIIMOHHBIX
npoiieccopoB cemeiicTBa I XP.

Tema 4.4. Cpencrsa noJiep KKH pa3padoTUHKa.

10

Paznen 5.. Muxpomnporieccopsl udpoBoit
00paboOTKH CUTHATIOB

Tema 5.1.Apxurektypa mpoueccopor [IOC ¢
¢dukcupoBanHoil Toukoit Tuna ADSP 21XX.
Tema 5.2.Apxurektypa mpoieccopor [1OC ¢
rasaromei Toukoir ADSP 21 XXX

Tema 5.3. Cpencra momaep KK pa3padOTIHKa.
Tema 5.4. Apxurektypa npoueccopos LIOC
JPYTUX MPOU3BOJUTENEH

Paznen 6. O030p MHKPONPOLIECCOPOB, YHHBEPCAIBHOTO
Ha3HAYeHUS.

Tema 6.1. ApxuTexrypa 32-x pa3psaHbIX
MukpormnporeccopoB tuna STM32FXXX.

Tema 6.2. Cpencrsa noaep KK pazpadoTunKa
Tema 6.3. Pacmmpenns pan1 1uuppoBoll  00pabOTKH
CHT'HAJIOB.

Tema 6.4. TeHaeHIIMU PA3BUTHUS APXUTEKTYPHI

MHUKpPOIPOLIECCOPOB, YHUBEPCAIIbHOTO HA3HAYCHHUS

17




Hroro B cemectpe: 17 34 57

Htoro 17 0 34 0 57

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUHU
0o0y4JalolUMHUCS  OINpEeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3AesioB U TEM JICKIMOHHOTO IHMKJIA

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIMOHHBIX 3aHATHH

1 Pazgen 1. O6mue cBeeHusi 0 MUKpPOIPOIIeccopax.

Tema 1.1. Knaccudukarmst MUKpPOITPOILIECCOPOB.

OcHoBHBIE  apXUTEKTypel  mpoueccopoB:  Don-HelimaHoBcKas,
I'apBapackas, bepkmmiickas, Ctandopackas apxurekrypsl, RISC-
npoueccopsl. I[lluHBl MaHHBIX, aapeca W ymOpaBleHUS. Pexumbl
MPEePBIBAHUI U TPSMOTO JJOCTYTIA K TTAMSTH.

OTnuuyuTeNnbHble OCOOCHHOCTH CHCTEM KOMAaH]l MHKPOIPOIECCOPOB
Pa3IMYHOTrO Ha3HAYCHHUS.

Tema 1.2. O630p HOMEHKIATYPBl MUKPOIIPOIIECCOPOB BEAYIINX (PUPM-
IIPOU3BOJUTENIEH.

Muxkponponeccopsl  ¢pupm  "Analog Devices”, "ARM", "Atmel",
"Intel", "Microchip”, "Motorola”, "Silabs", "STMicroelectronics",
"Texas Instruments”. CpaBHUTEIbHBIN aHATU3.

Tema 1.3. OcoOeHHOCTH apXUTEKTYPhl MUKPOTIPOIIECCOPOB,
OpPUEHTUPOBAHHBIX Ha PEIICHUE 33a]a4 YIPaBICHUSI.
Muxkpornpoueccopsl YIIpaBJICHUA [IOTOKaMu COOBITHH.
Muxkponporeccopsl yHpaBJiIeHUs MOTOKAMH JTAHHBIX.
Muxkponpoueccopbl A nudposoil 06pabdoTku curHaios. Helipo
MUKpOIporieccopel. Mukpormporeccoppl ¢ (QyHKIUSIMH HEYETKOU
JOTHKH. MUKpOIpOIIecCOphl YHUBEPCATHHOTO HA3HAYCHHSL.

2 Paznen 2. O630p MUKPONPOLIECCOPOB, OPUEHTUPOBAHHBIX Ha pELICHHE
3a/1a4 yMpaBJICHUs TOTOKaMU COOBITHIA.

Tema 2.1. MUKpOKOHTpOJJIEPEI ~ Ha ~ OCHOBE  NPOMBIIUIEHHOTO
crangapra MCS-51™ na npumepe usaenus ¢pupmer " Silabs " Tuma
C8051F124.

OCHOBHBIE XapaKTEPUCTUKH.

Tema 2.2. Opranuzanus BHyTpeHHeW u BHemHedl mamstu MCS-51.
CrniocoOslI afpecanuu BHyTpeHHeH u BHenHel namatu MCS-51

Tema 2.3. ITopTsl BBoga-BeiBoga MCS-51.

[TapannensHubie  TOpPTHI  BBOAA-BhIBOAA. (OcoOEHHOCTH  paboOTHI,
IpOrpaMMUPOBaHUE.

[MocnenoBarenbubie  mopthl  BBOAa-BeiBoma (UART, SPI, 12C).
OcobeHHocTr paboThl, MPOrPAMMHUPOBAHHE

Tema 2.4. TaliMepbI-C4ETUNKH.

Pexumbr pabotsl. Taitmepsr (TO, T1, T2). CyeTuuku U reHepaTopsl
coObiTuii. Kondurypuponanue.

Tema 2.5. PCA maccuB. OCOOEHHOCTH MCIIOIBb30BAaHUS B Pa3IMYHbBIX
pexxumax padboTsl. [IporpaMmupoBaHwme.

Tema 2.6. IlocnenoBarenbHbIi cBA3HOM agantep Pexumbl paboThl,




[IpOrpaMMHUpOBaHUE

Tema 2.7. Biiok 00pabOTKH IpEPHIBAHHIA.

Pexwmer paboter. Kongpurypuposanne. ITomnporpaMMbel oOpabOTKH TIpephIBaHHMA.
Ilepenaua ynpasieHus B mporpamMme. MackupoBaHue NpepbIBaHUM.

Tema 2.8. Pexxumbr  pabotet  MCS-51  (IDLE, Power Down).
VYpaBiieHHE SHEPrONOTPEOICHUEM.

Paznen 3 TunoBble penieHus, TPUMEHSIEMBIE MIPU TOCTPOSHUU CHCTEM
Ha 6a3e MukpokoHTposuiepoB SiLabs-C8051FXXX

Tema 3.1. IlocTpoeHne cHUCTEMBI HA OCHOBE MHUKPOKOHTPOILICPOB
MCS-51.ITogkmrouenre  BHemiHel  ImaMATH. llogkiaodeHue U
OpraHM3alys B3aUMOJICHCTBUS C YCTPOWCTBAMH KIIABUATYPHOTO
BBOja, 1udpoBoil wHAMKanuH. OpraHu3anusi aHaJIOTOBBIX U
M (POBBIX MOPTOB BBOAA-BHIBOJIA.

Tema 3.2. cionb30BaHue  MHUKPOKOHTpoOJUIEpa  JUIsl  TeHEpaluu
TUTIOBBIX CUTHAJIOB

['eneparust mepruoOJMUECKUX CHUTHAIOB METOJIOM BBIOOpKH. ['eHepanus
AQHAJIOTOBOTO CHTHAJA HA OCHOBE IIUPOTHO-HMITYJIBCHOW MOJYJISIIAN
(IIMM). 3amanue 4acTOThHI CUTHAJIA.

Tema 3.3. Anmaparnas u IporpaMMHasi peanuzanus

MUKPOITIPpOICCCOPHBIX H3MepHTeHeﬁ " DJICMCHTOB YIIPAaBJICHUS.
V3mepeHne Tmeprosa W YaCTOTHl BHEINHHX CHIHAIOB. IIIMpOTHO-HMITYJIECHBIN
Mozyisitop. KoppekTrupyroline ycTpoicTBa CIeAsIinX CHCTEM YIIPaBIeHHs.

Tema 3.4. CpezctBa  TOMNEPKKH  pa3pabOTUMKa.  DBOJIOMUOHHBIC  IUIATHL
Iporpamma-otnamguuk  Keil uVision. Tlporpamma kouguryparop Configuration
Wizard. ITporpamma cumyiisitop Proteus.

Pazpnen 4.. Muxkpomnponeccopsl yrpapieHUs MIOTOKaMU JaHHbIX
Tema 4.1.ApxutexTypa KOMMYHUKAIIUOHHBIX IPOLIECCOPOB
cemerictea MCS-186. Opranuzanus namaru. [Ipoueccoproe siipo.
Talimepsl. KoHTpoep npsmMoro n1octymna. Y CTpoMCTBO pereHepanun
JTUHAMHYECKON maMsTH. Y cTpoiicTBo popmupoBanus curHaioB CS.
Kontposep npepriBanuii. IlocienoBaTenbHblii CBI3HOM afganTep.
Pexumebl paboTel. CucTemMa KOMaH/I.

Tema 4.2.ApxutexTypa KOMMYHUKAIIMOHHBIX MPOLIECCOPOB
cemeiictBa MCS-386EX.

Tema 4.3.ApxutexTypa KOMMYHUKAIIUOHHBIX MPOLIECCOPOB
cemeiicta I XP.

Tema 4.4. CpenctBa NOJAEPKKU pa3pabOTUHKA.

Paznen 5. Mukpormporeccops! UpPOBOH 00paOdOTKH CUTHAJIOB.
Tema 5.1.Apxurekrypa npoueccopo L{OC ¢ puxcupoBaHHOM TOUKOM
tuna ADSP 21XX. .Opranu3zanus mamsTi. ['eHepaTopsl aipecoB
JaHHBIX. [ eHepaTop nporpaMMHOM ITOCIIEI0BAaTENbHOCTH. HavyanbHbIi
3arpy34uk. YcrpoiictBa 00paboTku naHHbIX. CHHXPOHHBIN
nocyefoBarenbHblid nopT. Konrposnep npepeiBannii. Kontpoiep
npsimoro pocryna k namstu. [Topt HIP.OcobeHHOCTH apXUTEKTYpBI
MHUKPOIPOIIECCOPOB [T CMEIIaHHON 00paOOTKN CUTHAJIOB TUIIA
ADSP21mspXX. Mukpormporieccops ist TapaieTbHOU 00paboTKH
curHasioB Tuna ADSP 21cspXX. Cpencra noaepKKu pa3padoTyHKa.
Tema 5.2.Apxutektypa npoueccopo [1OC ¢ miaBaromield TOUKOM.
Tema 5.3. Cpencrsa noaepKKu pazpadoTunka. IBOJTIOIMOHHBIE

iatel EZ KIT LITE. [Iporpamma-ornaguuk VisualDSP.
Tema 5.4. Apxutekrypa nporeccopo [IOC apyrux nmpousBoauTesnei.

Paznen 6. O630p MUKPOIIPOLIECCOPOB, YHUBEPCATIHHOTO HA3HAUCHHSI.
Tema 6.1.Aapxutektypa 32-x pa3psiiHbIX MHKponpoueccopoB Thna STM32FXXX.
.Opranusanus namatu. Cunxponusanus. Iloptel. Taiimepsl. Kontpomnep USART.




Kontpomnep SPI. Kontpomnep I*C.

Konrpomnep CAN. Untepdeiic SDIO. AL IAII. Hluna (FSMC).

Konrpomuiep DMA. HWutepdeiic kamepsr (DCMI). Konrtpomep Ethernet.
Kontpomnep USB. Moayns noacyera CRC. Yacsl peanpHOro BpeMeHU. Momynb
mrpoBaHus U XemupoBaHus. [ enepatop ciy4aiiHbix uncein. Kontpomnep JTAG.
Tema 6.2. CpencTBa NOAIEPKKU pa3pabOTUUKa. IBOJIONMUOHHBIE MaTel Discovery.
Iporpamma-otnamunk ~ System  Workbench. Tlporpamma —  koHurypartop
STM32CubeMX

Tema 6.3. Pactumpenus mist nudpoBoil 00padOTKH CHTHAJIOB.

Tema 6.4. TenaeHIN Pa3BUTHS APXUTEKTYPHI MUKPOIIPOIIECCOPOB, YHUBEPCAIIBHOTO
Ha3HAYCHUSL.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 anx No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYyd0EMKOCTh, |MPaKTHUECKOH |pasnena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

("ac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1abG0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBEIEHBI B TabiuIe 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HanmenoBanue mabopaTopHbIX padboT TpynoemMKocTs, | MpakTHHECKOH | pasaeia
n/m (uac) MOJATOTOBKH, | JMCIIMII
(dac) JIUHBI
Cewmectp 6
1 VYrpaBieHue CBETOANOIOM C TOMOIIBIO 2 2 2
KHOITKH
2 VYnpaBneHue CBETOANOIOM C 2 2 2
MCIIOJI30BaHUEM ITPOTPAMMHOM 3aJIEPKKH
3 VYnpaBineHue CBETOANOIOM C 2 2 2
WCIIOJIb30BAaHUEM IIPEPBIBAHUM TaliMepa
4 | Hcnonbp3oBaHHE peXHMa SHEProcOepex eHus 2 2 2
5 VYrpaBneHue CBETOANOIOM C 2 2 2
UCIOJIb30BaHUEM (piara
6 | MM — nukiamgeckoe yrpaBlieHHE SIPKOCTHIO 2 2 2
CBETO/AMO/1a
7 | lLIMM — ynpaBieHue sS(pKOCThIO CBETOAMO1A C 2 2 2
MTOMOIIBIO KHOTIKH
8 Pabora ¢ PCA maccuBoM. AnnapaTHbIi 3 3 2
MM
9 VYnpasiieHue CBETOAUOIaMU 110 HUKITY 2 2 6
10 Pabora c akcenepomMeTpom 2 2 6
11 Pabota ¢ ALl 2 2 6
12 Pa6ora c DMA 2 2 6
13 | BocnpowusBejeHre 3ByKa ¢ TOMOIIBIO ayJIHO- 2 2 6




LTATT
14 Pa6ora ¢ LCD pucruieem 2 2 6
15 RNG. Pabora ¢ reHepatopom ciryqaiHbIX 2 2 6
qHCe
16 [Tpuem-niepenaua ganubix o UART 3 3 6
Bcero 34 34 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KyPCOBOW PabOThI
VY4eOHBIM [JIJaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Buabl camocToaTeabHOM paboThl U €€ TPYJA0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydenne TeoOpeTUIecKoro Marepuasia
40 40
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 7 7
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MpOMEXYTOYHOMU 10 10
artecrauuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHOM pabOThl 00YUAIOIINUXCS IO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKas3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUN

Kommaectso OK3CMILULIPOB B

Hlup/ bubnuorpaduueckas ccplika oubmorexe
URL anpec
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)
004.3 ['mammreits M.A. MUKpPOKOHTPOJLIEPHI 7
I'-52 cMmemanHoro curaana C8051Fxxx Gupmbl

Silicon Laboratories u ux mpumMeHeHHE:
PYKOBOACTBO moJsib3oBarens. - M.: JIOADKA-
XXI, 2008. - 336 c.

681.3 [ludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI. | 65




I1-75 IIporpammupoBaHuEe MUKPOKOHTPOJIEPOB
cemeiictBa MCS-51: metoauueckue ykazaHus
K BBITIOJTHEHUIO JIa0opaTopHBIX padot / CocT.
0.0. XKapunos. CII6.: PUO I'YAIL, 2005. -

65 c.
681.511.54 | [IpumeHeHne MUKPOKOHTPOJIJIEPOB 135
I1-76 B CUCTEMaXx YIpaBJICHUsI U KOHTPOJIS:

MCTOANYCCKUC YKa3aHHA K BbIITIOJIHCHHUIO
naboparopueix padot/ CI16: 'OV BITO
"CIIoI'YAIT", 2007. - 47 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEeKOMMYHUKAaLMOHHON cetn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.intuit.ru/studies/courses/604/460/lecture/10321 | HarmoHambHbIH OTKPBITHIH
yHuBepcurer UHTYUT. Jlekuus 1:
Mukpomporeccop u ero
apXHUTEKTYpA.

http://www.intuit.ru/studies/courses/604/460/lecture/10335 | HarnoHanbHbIH OTKPHITHIMH
yausepcurer MHTYUT. Jlekuus 8:
CTpyKTypa MHUKPOIIPOIIECCOPHOI
CHUCTEMBI.

http://www.intuit.ru/studies/courses/604/460/lecture/10353 | HarmoHambHbIH OTKPBITHIH
ynusepcurer MHTYUT.
Jlexuust 17: Metonbl u cpeacTBa
OTJIAAKN MUKPOIIPOLIECCOPHBIX

CHUCTEM.

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 o0O€CHeueHUs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeuyeHp ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmenoBanue

1 Jlemo-Bepcus nporpammbl-otinanunka Keil uVision ot “Keil Elektronik GmbH / Keil
Software Inc.” JloctynHa it CKAaUUBaHUS C caiTa GUPMBI-IPOU3BOAUTEIS 11O aIPECy:
https://www.keil.com/demo/eval/c51.htm

2 Jlemo-Bepcus nmporpammbl Proteus ot “Labcenter Electronics” Jloctymua s
CKauMBaHU C caiiTa GUPMBI-TPOU3BOAUTEINS IO a/Ipecy:
http://www.labcenter.com/download/prodemo_download.cfm#professional

3 [Mporpamma-ornamuuk System Workbench for STM32 ot STMicroelectronics. loctymnHa




JUIsl CKQUMBaHUS C caiiTa GUpMBI-TPOU3BOAUTENIS TIO aJipecy:
http://www.openstm32.org/

4 [Iporpamma — koHpuUTrypaTop STM32CubeMX oT STMicroelectronics. JlocTymHa miist
CKa4YMBaHU C caiiTa GUPMBI-IIPOU3BOAUTEIS 110 aAPECy:
https://www.st.com/en/development-tools/stm32cubemx.html

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW Ml  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILTUHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmMeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayiuTopus

KomnbroTepHslii kitacce

3 | CrnenuanusupoBannbie creHasl STM32F4-Dicovery

10. OueHouHbIE cpeACTBA JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTecTaruu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
oOydaromuxcs Mo AUCHUIUINHE IPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlUN

Buj npoMeXyTO4YHO# aTTecTanuu [lepeyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BONPOCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
TecTsl.

10.2. B kauyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIa

WCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabmmua 14 —Kpurepun oneHKH ypOBHsI c()OPMUPOBAHHOCTH KOMIETEHIINH

OrreHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiubHas mKana




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3JIaraer;

— ONUpasiCh Ha 3HAHHWS OCHOBHON W JIOTOJHUTEIHHOM JIUTEPaTyphl,

«OTJIMIHOY o
GATICHOY TECHO MPHUBSA3BIBAET YCBOCHHBIE HAYUHbIC MOJIOKEHUS C MPAKTUYECKOM
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIaJICCT CHCTEMON CIIeIMAIM3HPOBAHHBIX OHSITHH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYWIECTBY H3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOMU
JUTEPATyPHI;
«XODOLLIOY — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUSI C MPAKTHYECKOM JIESITEIBbHOCTHIO
«3aYTEHOY
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHHUS TOJHbKO OCHOBHOMU
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMA
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CHECIHAIM3UPOBAHHBIX HOHSITHUH.
— oOyyarouuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadumie 15.

Tabnuma 15 — Boripocs! (3agaun) 115 9K3aMeHa

Nen/n | ITepeueHb BonpocoB (3a7ay) Ui SK3aMeHa | Kox mumkaropa
Cemectp 6

1 Ha3nauenue, cocTaB 1 OCHOBHBIE XapaKTEPUCTUKU IK-3.3.1
MHUKpOIpoIeccopa

2 Knaccudukaiys MUKpOTIPOIIECCOPOB. ITK-3.3.1

3 TenneHunu pa3BUTHS apXUTEKTYPBI I1K-33.1

4 00630p MUKPOTIPOIIECCOPOB, OPUECHTUPOBAHHBIX Ha pemeHue 3aaay | [1K-3.3.1
yTIpaBJICHUSI.

5 00630p MUKPOTIPOIIECCOPOB YIPABJICHHsI TOTOKAMH COOBITHI IMK-3.3.1

6 ApPXUTEKTYpa OIHOKpHCTAIbHBIX MUKpPO-OBM cemeiictBa MCS- | I1K-3.3.1
51

7 Opranuzanus BHyTpeHHel 1 BHemmHed namsatu MCS-51. I1K-3.3.1

8 [Toptel BBoga-BeIBOga MCS-51. OcobeHHOCTH paboTHI, TIK-3.V.1
IpOTrpaMMUPOBAHUE.

9 Taiimepsr TO u T1 MCS-51. Pexxumbl paboThI, IMK-3.VY.1




IPOrPaMMHUPOBAHHUE.

10 [TocnenoBarenwbHbIi cBsi3HOM amantep MCS-51. Pexxumsbr padotsr, | [1IK-3.V.1
IpOTrpaMMHUPOBaHHE
11 Cuctema komaung MCS-51. KomaHapl mepechuKH [IK-3.V.1
12 Cucrema komang MCS-51. Komanasl apupmeTnyeckux u IK-3V.1
Jorudeckux onepanuii. lecsatuunas koppekuus. JlBouyHo-
JIeCATUYHBIE MTpeoOpa3oBaHus
13 Cuctrema komang MCS-51. Komanapl nepegaun ynpaBieHHs [IK-3.V.1
13 Cucrema xomang MCS-51. Komanapl onepanwuii Haj OutamMu IIK-3.V¥.1
14 Taiimep T2. Pesxumbl paboThl, IpOrpaMMUpPOBaHHE. [IK-3.V.1
[TK-3.V.1
15 Maccus nporpammupyembix cqeTdynkoB PCA. PexxuMsl paboThl, [IK-3.V.1
IPOrPAMMHUPOBAHUE I1K-3.V.1
16 CropoxeBoii Talimep [IK-3.V.1
17 Oco0EHHOCTH apXUTEKTYPhl MUKPOITPOIIECCOPOB CEMEHCTB I1K-3.3.1
C8051FXXX dupwmsr SiLabs.
18 CpenctBa noanepxkku pazpaborunka. C8051F12x-DK I1K-3.3.1
19 Cpencra noaepkku pazpadoruunka. Keil uVision I1K-3.3.1
20 00630p MUKPOTIPOLIECCOPOB YIPABJICHHsI IOTOKAMH JTAHHBIX I1K-3.3.1
21 ApXUTEKTypa OJHOKPUCTAIbHBIX MUKPO-OBM cemeiicts MCS- [IK-3.3.1
186/386
22 ApPXHUTEKTYypa OJHOKPUCTAIBHBIX MUKPO-OBM cemeiicTB | XP I1K-3.3.1
23 TenneHUnu pa3BUTHS MUKPOIIPOLIECCOPOB ypasiieHus norokamu | [1K-3.3.1
MAHHBIX. T11K-3.3.1
24 [TporpaMMHO€e 0becrieueHuE MUKPOIIPOLIECCOPHBIX CUCTEM [IK-3.3.1
25 ApXUTEKTypa MUKpOMpoIieccopoB uppoBoit o0padotku curnaios | [1K-3.3.1
¢ pUKCHPOBAHHOW TOYKOW HA TpuMepe u3aenuit pupmsr AD
cepuit ADSP 21XX
26 APXUTEKTYpa MUKPOIPOIIECCOPOB I poBoii 00padoTku curHanos | [1K-3.3.1
C IJIaBarollel Toukoi Ha mpumepe usaenuit pupmer AD cepuit
ADSP 21XXX
27 Tennenuun pa3suths Mukponpoueccopon LHOC. [IK-3.3.1
I1K-3.3.1
28 0O030p MHUKPOIIPOIIECCOPOB YIPABJICHUS YHUBEPCATHHOTO IK-3.3.1
Ha3HA4YeHUs
29 Apxurekrypa 32-X pa3psAHbIX MUKPOIPOLIECCOPOB TUIIA [IK-3.3.1
STM32F4
30 Yckoputens mamsatu (ART-akcenepartop) IK-3.3.1
31 MmuoroyposaeBast AHB marpuna mmH [1K-3.3.1
32 [TopTtel BBOJA/BBIBOA 001Iero Ha3HaueHust GPIO 1IK-3.3.1
33 Yacsl peanbHoro Bpemernn RTC [1K-3.3.1
34 KondurypupoBanue cucreMHbIx yaco PLL IIK-3.V.1
35 Tatimepsr [IK-3.¥.1
I1K-3.3.1
36 ['enepanus [1INUM I1K-3.¥.1
37 CropoxeBble TaliMepBI I1K-3.3.1
38 AL IK-3.Y.1
I1K-3.3.1
39 LIAIT IK-3.Y.1
IK-3.3.1
40 DMA-koHTpoJsIep I1K-3.3.1




41 SPI untepoeiic MIK-3.3.1
42 12C unTepdeiic I1K-3.3.1
43 CAN wunTepdeiic I1K-3.3.1
44 USART unTtepdeiic I1K-3.3.1
45 AnnapatHblil reHeparop ciydaiiabix yucesn TRNG [IK-3.V.1
46 Kontposnep npepriBanuit NVIC I1K-3.3.1
47 Cpenctsa noguepxku pazpadorunka. STM32F4 discovery kit I1K-3.3.1
48 CpenctBa noanepxku pazpadoryrika. STM32 Cube MX I1K-3.3.1
49 CpenctBa moaaepkku pazpabdorunka. System Workbench for I1K-3.3.1
STM32
50 ApxutekTtypa 32-X pa3psIHbIX MUKPOIIPOLECCOPOB TUIIA I1K-3.3.1
STM32F7

Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOTHEHHUSI KYPCOBOH paboThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st poBeneHUsST TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuIe 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

No

W [TpumepHBIii IepeueHb BOIPOCOB sl TECTOB Komnerenmus

1 | UHcTpyKuMs: NpoYuTaiiTe TEKCT M BbIOepHUTEe NPABUJIBbHBII [K-3
OTBeT:

Cucrema KoMaH/1 MUKPOIIPOLIECCOPA, THUIIbI 00padaThIBaeMbIX
JTAHHBIX, PeXKUMBI aIpeCcallii ¥ MPUHLUIIBI paOOTHl Ha3bIBAOT. .. 7
A. MUKpOapXuUTeKTypoit

b. MoHoapxuTtexTypou

B. Makpoapxurtektypou

I'. MUHHAapXUTEKTYPOHU.

2 | NHCTpYKIMA: NPOYUTANiTe TEKCT M BbIOepUTE NPAaBUIbHBIN [1K-3
OTBeT:

C noMoI1BI0 Yero MUKPONPOLIECCOP KOOPAMHUPYET paboTy APYrHX
DJIEMEHTOB IH(PPOBOU MPOIIECCOPHON CUCTEMBI?

A. C nomouipto I3V (mocTossHHOro 3aIIOMHUHAIONIETO YCTPOICTBA)
b. C momoristo muHbI aapeca

B. C nomo1pto NIMHBI JAHHBIX

I'. C nomo1IpI0 NIMHBI YIIPaBJICHUS

3 | MHcTpyKIMs: npoYUTaiiTe TEKCT M BblOepuTe (Yepe3 3ansTyIo) [1K-3
NpaBWJIbHBIN OTBET (OTBETHI):

3a cYeT Yero MOXHO yBEIMUYUTH ONEPALIMOHHYIO
MIPOU3BOIUTENILHOCTh MUKpOIpoIieccopa?

A. 3a cuer yBenuuenus oobema [13Y

b. 3a cuer ncnonb30BaHMs CIEUAIN3UPOBAHHBIX CUTHAJIOB
B. 3a cuer yBenuueHus 4ucia perucTpoB

I'. 3a cuer ymMeHbIIEHUs TAKTOBOW YaCTOTHI

4 | MHCTpYKIMS: POYUTANTe TEKCT U BblOepuTe NPaBUIbHBII [1K-3
OTBET:
Pacmmdpyiite abopesuarypy B3I1:




A. b0k 3amuThl poreccopa
b. briok 3anpera npepbsiBaHHit
B. basa 3nanuii npoueccopa
I'. ok 3anuThl naMsTH

6 | NHcTpyKIMsA: NpoYUTAiiTe 3a1aHHe U AaliTe pa3BepHYTbIii IK-3
OTBeT:

[Tponomxute ¢ppazy. CHHXPOHHBIM MPOLIECCOPHBIM JIEMEHTOM
Ha3bIBAIOT....

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO JAMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  HPOUEAYpPhl  OLCHUBAHUS
WHIMKATOPOB, XapaKTePHU3YIOIIUX JTanbl (HOPMHPOBAHUS KOMIETCHIMMA, COACpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX MOPSAOK M MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JUCHUIIIIMHBI

11.1. Meroauueckue ykazaHus s OOy4yaroIIMXCs 10 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKLUU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIMIO IO TEME, & B OCBOCHUU
(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOro I103HAHMs, HOBEHUIIMX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUsS BBIIOIHSAET METOI0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJCTaBICHUE O IUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyY€HUE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOT'O MBIILIJIEHUS.

— TOsIBJIEHHE HEOOXOAMMOr0o UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHOM padoThI;

— TIOJYyYEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH TJIaBHbIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B Pa3IMYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMbIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIAliIoB U
UCTOJIb30BAaHUEM DA3laTOYHOIO MaTepuaja IMpH MPOBEIEHUH KOPOTKHX TUCKycCHl 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAEIBHBIX TEMATUK 110 AUCLHUIIINHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— BBeJeHHe (COOOIIeHNE TeMBI, eI, IJIaHa JIEKIIUHU, UCTIOJIb3yEeMbIX HCTOUHUKOB);




— OCHOBHas 4acTh (Mofaya CTPYKTYPUPOBAHHOW HaydyHOW M y4eOHOH WHopManuu,
paccTaHOBKA aKIIEHTOB, BBIBOJBI 110 KaXKIOMY IIYHKTY);

— 3axmoueHue (0000IIeHnEe OCHOBHBIX HEH, (pOpPMYIHpPOBaHUE OOIIMX BHIBOJOB IO
TEeMe).

11.2. Meroauueckue yKa3aHus Ajsi 00y4aroluxcs M0 y4acTHIO B CEMUHapax.

He npenycmotpeno.

11.3. Meroauyeckue yKazaHusl Il OOYYaIOIIMXCSA MO MPOXOXKJICHUIO IMPAKTHUYECKHUX
3aHATUU.
He npenycmotpeHo.

11.4. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabor.

B xone BeimonHeHus m1a0opaTOpHBIX padOT oOydamImuics JOHKEH YIiayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAIUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00ydarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS JUCIUIUIMHBL, ONpENeNseMOoll Y4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TpUOOpeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SIBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JIEKIIMSIX;

— ToJlyueHHe HOBOW MH(OPMAIHH 110 U3Y4aeMOH JUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyaoBaHUEM U pUOopamu.

3aganue U TpeOOBaHMS K MPOBECHHUIO JIAOOPATOPHBIX PAOOT

3aganue ¥ TpeOOBaHUS K MPOBEACHHIO JIAOOPATOPHBIX pabOT MPUBOAATCS ISl KaXKIOH
pabOTHl B METOANYECKUX YKA3aHUSX:

[681.3 1175] Ludpossie ycTpoicTBa M MUKpOMpOIieccOophl. [IporpaMMupoBaHue MUKpPO-
KOHTpoJuIepoB cemeiictBa MCS-51: MeToandeckne yka3aHUs K BBIOJHEHUIO JTAOOPATOPHBIX
pabot / Coct. O.0. Kapunos. CII6.: PUO I'VAII, 2005. - 65 c.

CrpykTypa u hopma oTueTa 0 1abopaTopHOMl padboTe

1. TutynbHbIH TUCT

2. Llenb u 3amaun paboTHL.

3. TeopeTnueckue cBeJeHUs O METOJaX PELICHUs IOCTaBIEHHBIX 3a/1ay.
4. CxeMa J1abopaTOpHON yCTAHOBKH

5. Pe3ynbTathl u3MEpeHuil U pacyeToB.

6. 'padpuueckrie 3aBUCUMOCTH.

7. BeIBOZIBIL.

TpeboBanus k ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Otyer o mabopaTopHOW paboTe OoQOopMIISETCI B COOTBETCTBUHM C TPEOOBAHUSMHU I10
odopmieHnto TekcToBbIxX JokymeHnToB mo ['OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

11.5. Meroauyeckue yKazaHusl Uil OOYyYalOUMIUXCS IO TMPOXOXKICHUIO KypCOBOTO
MPOEKTUPOBAHUS/BBITIOJIHEHUS KYPCOBOM pabOTHI.



He npenycmotpeHo.

11.6. Meroauueckue yKa3aHusl il OOyYAIOIIUXCS M0 MPOXOXKICHHIO CAMOCTOSTEIbHON
paboTHI.

B xo/¢ BBINONHEHHS CAMOCTOSATEIBHON PabOThI, 0OYYAIOIIUICS BBIIOIHACT paboTy MO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpEINoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOM (hopMe OOydeHHs, caMOCTOSTENbHAsT padoTa MOXKET
BKJIFOUYATh B Ce0sl KOHTPOJIbHYIO PaboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocss (GopMUPYETCS
1eJIeco00pa3Hoe MIaHUPOBaHKE paboyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUSI
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUU HpI/IO6peTaeMBIX 3HaHPII>i, o0ecIIeunBaeT BBLICOKHUH
yYpOBEHb YCIIEBAEMOCTH B TMEpUOJ OOYYCHHUS, MOMOraeT TIOJYyYHTh HABBIKA MOBBIIICHUS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauueckuMid ~ MaTepHajaMH,  HAMpaBISAIOIIMMH  CAMOCTOSATENIbHYIO  paboTy
00y4JaOIUXCsl SIBISETCS yIeOHO-METOIUYESCKUI MaTepHall 10 TUCITUTUINHE;

11.7. MeTtoauueckue yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMecCTpa C IIeJIbl0 OLEHUBAHMUS XO/Ja OCBOCHHUS
JUCLIATIIINHBI.

11.8. Meroauueckue yka3zaHus Uil OOYYaroLIUXCS M0 MPOXOXKAECHUIO MPOMEXYTOUHOMH
aTTeCTalUN.

IIpomexxyTounass  arrectanust  oOyyarOIIMXCsl  HpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHH, MOJyYeHHbIX OOydaroulMMcs B Ipolecce
U3yYeHHs BCEW NMCUMIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOU pabOThI, CHOCOOHOCTH
IPUMEHATh MX U1 PEIICHHs NPAKTUYECKUX 3ahad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCS AaTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOLLIOY, «YIOBICTBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOUHOM aTTeCTalMM OCYLIECTBISETCS B
COOTBETCTBUM ¢ Tabmuued 14 n T1peOoBanusMu Ilonoxenuit «O TekymeM KOHTpoOJe
YCIEBAaEMOCTH U NMPOMEKYTOUHON arTecTanuu ctyaeHToB ['Y All, oOyuatonuxcs no nmporpamMmme
BbIcuiero oOpa3oBaHus» U «O MOIYJIbHO-PEHTHHIOBOM CHCTEME OLIEHKHM KadecTBa y4eOHOU
pabotsl ctynentoB B ['Y Ally.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILIAHEI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




