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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIIETCHIIMU KOMIIETCHIIUU

1. T1K-2 [1K-2.3 Crioco6HOCTB 3HAHMS: OCHOBHBIE TUIILI MUKPOKOHTPOJLIEPOB,

Crniocoben pa3pabarbIBaTh 0COOEHHOCTH MOCTPOEHUS BHYTPEHHEN apXUTEKTYpHI,

y4acTBOBAaTb B |3KCIIEPUMEHTAJIbHbBIC 00J1aCTH UX MPUMEHEHUS JUIsl YIIPaBIIAIOMIUX,

Ka4yeCTBe MAaKeThl YIIPaBJIAomuX, |MHOOPMAIMOHHBIX U HCHOIHUTEIbHBIX MOJYIIEH

UCTIOJIHUTENSA B |MH(POPMALIMOHHBIX U MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

Hay4HO- VICIIOJIHUTEIIbHBIX

YCCIIEIOBATENBC |MOLYJIEH MEXaTPOHHBIX 1 |YMEHHsI: BBIOPaTh MUKPOKOHTPOJIIEPHOE

KUX U OIBITHO- |pOOOTOTEXHUYECKHX YCTPOMCTBO AJIS pealu3allii KOMIIOHEHTOB CUCTEM

KOHCTPYKTOPCKH |CHCTEM U IIPOBOAUTH X  |YIPABJICHHS yIPABISIONINX, MH)OPMAMOHHBIX U

X pa3paboTKax |3KCIepUMEHTAILHOE VCIIOJIHUTENIBHBIX MOJYJIEH MEXATPOHHBIX U

HOBBIX HCCIICAOBAaHUE C pO6OTOT6XHI/I‘-IeCKI/IX CHUCTEM

poOOTOTEXHHUYEC |TPUMEHEHHEM HABBIKH: Pa3pa00TKU OPUTHMHAIBHBIX KOMIIOHEHTOB

KHMX U COBPEMEHHBIX MUKPOKOHTPOJIJIEPHBIX YCTPOUCTB I CUCTEM U

MEXaTPOHHBIX  |MH(OPMAITMOHHBIX CpCACTB aBTOMATH3alllK YIIPABJIAOMINX,

cucTeM TEXHOJIOTHI MH(OPMALIMOHHBIX U UCHIOJHUTENBHBIX MOy IEH
MEXaTPOHHBIX U pOOOTOTEXHUYECKHX CHCTEM

2.1IK-3 [MK-3.3 OcymiecTBiasieT  |3HAHMSA: S3BIKU POTPaMMHUPOBAHUS JIs1 pa3pabOTKH

CrocobHoCTh  |pa3paboTKy IIPOrpPaMMHOT0 O0ecreueHuss MUKPOKOHTPOJUIEPHBIX

IIPOU3BOJUTH YIPABJSIIOLIEN CPEICTB MEXATPOHHBIX CUCTEM C MCIIOJIb30BAaHUEM

pacyeTsl U IIPOrPaMMBI CTaHJApPTHBIX sI3bIKa MporpaMMmupoBanus C++

[POEKTUPOBAHHUE [MEXaTPOHHBIX CHCTEM ¢ |YMEHHSI: PEan30BaTh alrOPUTMUIECKUE CTPYKTYPHI

OTIEIBHBIX HCIIOJIb30BAaHUEM JUISl BBIYUCIIEHUS U B3aUMOJCHCTBUS KOMIIOHEHTOB

YCTPOMCTB H CTaHIAPTHBIX A3LIKOB MUKPOKOHTPOJIJIEPHON CUCTEMBI YIIPABIIECHUS C

MIOJICUCTEM IPOrpaMMHUPOBAHUS UCIIOJIB30BAaHUEM CIIELIMAIU3UPOBAHHOTO

MEXaTPOHHBIX U IIPOrpaMMHOT0 OOecreueHus

poboToTeXHUYEC HABBIKH: Pa3padOTKU MPOTrPaMMHBIX KOMIIOHEHTOB

KHX CHCTEM C YIPABJISIIOIUX IPOrPaMM OPUTHMHAIBHBIX CUCTEM

UCIIOJIb30BaHUE YIIPABJIEHUS U CPEJICTB aBTOMATHU3AL1H C

M HCITOJIb30BAaHNUEM CIIEIMAIIN3UPOBAHHOTO

HCITOJTHUTEILHBI IPOTPaMMHOT0 oOecrieueHust

X H I1K-3.4 T'oTOBHOCTH 3HAHMSA: TIPOLEYPY Pa3padOTKU, OTIIAIKH

YIPABJISIOIUX  |BBIIOJHATH OTIAAKY ONBITHOM HKCILTyaTallMU POrPAMMHOTO

YCTPOMCTB, IIPOrpaMMHO- o0ecrieyeHnss MUKPOKOHTPOJUIEPHBIX KOMIIOHEHTOB

CPEICTB anmapaTHbIX KOMILIEKCOB |CHCTEM YIIPABJIEHH TEXHUUECKUX OOBEKTOB B

ABTOMATHKH, U UX COTPSIKEHHE C COCTaBE MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

U3MEPUTEIIBHON |TEXHUYECKUMU YMEHHS: UCIIOJIb30BaTh CTAHIaPTHBIE CPEACTBA

u 00BEKTaMU B COCTaBE OTJIAJIKU JIJIS1 UCIIBITAHUS U OLICHKH

BBIYHCITUTENILHO |MEXaTPOHHBIX U (GYHKIIMOHUPOBAHUSI TPOTPAMMHOTO OOeCTieueHus

U TEXHUKU B POOOTOTEXHUUECKUX MHKPOKOHTPOJIJICPHBIX KOMIIOHCHTOB CUCTEM

COOTBETCTBHU C |CHCTEM YHOpaBJICHUA

TEXHUYECKUM HABBIKH: OTJIAJIKU U KOHTPOJIs GYHKIIMOHUPOBAHUS

3aJaHUEM C IIOCJIEYIOLIEH KOPPEKTUPOBKOU IIPOTPAMMHOI0

o0ecrieyeHnss MUKPOKOHTPOJUIEPHBIX KOMIIOHEHTOB
CUCTEM YIIPABJICHUS




Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlucuurimHa OTHOCUTCS K 3JIEKTHBHBIM qucuumuinaaM (moayism) OITOIT.

JucuuniarHa siBJIsieTCs 3JIEKTUBHOM

Jns  mpopmomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
IpeIUIeCTBYIOIUX TUCUUIUIMH: Teopus aBTomarnyeckoro ynpasieHus (I1IK-3), DnexrporexHuka
u anektponuka (I1K-3), Jlarunku aBromarnueckux cucteM (I1K-3); nmpaktuk: YdyeOHas nmpakTHka.
OsznakomurenbHas npaktuka (I[1IK-2), Yuebnas npaktuka. HaydHo-umccnenoBarenbckas pabota
(mosryueHue MEPBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BaTENbCKOM padboTsl) (ITK-2)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B  CIHEAYIOUIMX  JUCHUIUIMHAX: ABTOMaTH3UPOBAHHOE  TEXHOJIOTUYECKOE
obopynoBanue orpaciu (I1K-3), Anmapatnoe o6ecneduenue wmexarponubix cucrem (I1K-3);
npakthkax: IIpou3BojacTBeHHass mpakTuka. Haydno-uccienosatenbckas pabora (I1K-2);
rOCyJapCTBEHHOH HTOTOBOW arTecTali B ¢opme: BrlmogHeHne, MOATOTOBKAa K TPOLEAYpe
3alUTHl U 3alUTa BHIMTYCKHOHN KBanudukanuonuoi padotsl (I1K-2), BeimonHnenue, moarotroBka kK
HpoILIeAype 3alIUThI U 3alUTa BBITYCKHOM KBanudukamonHoit padots (ITK-3)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jns popmupoBaHUs 3asBICHHBIX KOMIETEHIIMH HMCHOJIB3YIOTCS METOJOJIOIMYEeCKUE TEXHOJIOTHUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTHKO-OPUEHTUPOBAHHBIN
HOIXOIBI.

OCHOBHBIMU CTPAaTErMYECKMMM TEXHOJOTMSAMHU SIBIISIOTCS: JICKIMOHHBIC 3aHATHUS, IPOLELyphl
caM00Oy4eHHUsI, TPAKTUUECKUE 3aHATHUS

Ha nocTmxkeHue KOHKpETHBIX ILiened O0OydeHHs HalpaBlIEHBI
TEXHOJIOTUH: 3a/l1aHusl, ”HPOPMALIMOHHBIE, KIaCCUYecKas JIEKLUs

IMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

6 cemecTp
. Konunuectso | Dopmupyemsbie
Buabl u TeMbl 3aHATHN
4acoB KOMIIETEHIIUH
ApPXHTEKTYpPa COBpeMEHHbIX MUKPONPOLECCOPOB 16 [IK-2, TIK-3
Jlexuusi. MUKpONIPOIIECCOPHBIE CUCTEMBI YIIPaBICHUSI. 2
ApPXUTEKTYPHBIE OCOOEHHOCTH MUKPOIIPOIIECCOPHBIX VCTPOHCTB.
Jlexuus. Tunsl kopnyca nporeccopoB. TeXHOTOTUSI U3TOTOBIECHUS 2
WHTETpabHBIX cxeM. O01Iue mojgoxkeHus: 00 0003HaUYeHUN
MMIOPTHBIX IU(PPOBLIX HHTETPAILHBIX CXEM.
Jlexuus. Moayns nutanua. Moayns cOpoca 1 CHHXPOHU3AIHMH. 2
Monyns namsatu. Konrposiep npepsiBanuid. TepMuHan.
IHeurpanbubiii nporeccop. CynepckaasspHBIN KOHBEED.
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
[IpopaboTka eKIMOHHOTO MaTepruana. M3ydeHne TeXHuuIecKou
JUTEPaTypPHhI IO TEMATUKE JEKIIMOHHBIX U JIA0OPATOPHBIX 3aHSATHH. 10
IIporpaMmmMupoBaHne MUKPOIPOIECCOPHBIX YCTPOHCTB 26 I1K-2, ITK-3
Jlexuusi. OCHOBHBIE ATaIlbl MPOEKTUPOBAHUS U OTIIAJIKU 2
IPOrPaMMHOT0 obecneueHusi. SI3bIKH BEICOKOTO YPOBHSL.
Jlextus. S3p1k Accembinepa. TUIBI JaHHBIX MUKPOTIpOIIeccopa 2
[TpakTueckoe 3ansaTue. OCHOBBI IPOrpaMMHUPOBAHUS 8- 4
paspsAIHBIX MporieccopoB cemeiictBa ATmega. M3ydenne paboTsl




JUCKPETHBIX ITOPTOB BBOJA-BbIBOAA.

[Ipaktuueckoe 3anstue. OCHOBBI IPOrpaMMHUPOBAHUS §-
pa3psiAHBIX MporeccopoB cemeiictBa ATmega. M3ydyenue
MeXaHH3Ma paObOThl BHEITHUX MTPEPHIBAHUIA.

3anaHus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
ITpopaboTka sekironHoro Marepuaina. Ilogroroska k
nabopaTtopHbIM paboTaM. V3yueHue TeXHUYEeCKOU JIUTepaTyphl MO
TEMaTHKE JIEKIIMOHHBIX U JIabopaTopHbIX 3aHsATH. [loaroroBka
OTYETOB 110 Pe3yIbTaTaM BBINOJIHEHHS JJAOOPATOPHBIX PaboT.

14

Hpoueccopm: BHU/Ibl, APXUTCKTYPHLIC 0COOEHHOCTH M 00J1aCTH
INPUMECHCHUSA

24

Jlexuwus. [Iponieccopsl o0miero Ha3HAUCHHS C ApXUTEKTYpor X86 u
x64. Mukponporeccop cemeiictBa Pentium 1.

Mukpomnporeccop cemeiicTBa Pentium 4. Mukpomnporeccopsl
ceMerictBa K5. Mukponponeccop cemeiictsa K7.

Jlexuus. IIponeccopsl 001IEro Ha3HAYEHUS C APXUTEKTYpOoil X86 u
x64. Mukponporueccop cemeiicta Itanium [A-64.
Muxkponpoueccopsl cemeiictea Hammer. Mukponpoueccopsl ¢
apxurektypoit POWER. Mukponpoueccopsl ¢ apXUTEKTYpOit
PowerPC. Mukponpoueccopsl ¢ apxutekrypoii ARM.

Jlexuus. Iponeccops udpoBoit 06padoTku curHanoB. 7 Cucrema
udpoBoil 00pabOTKK curuana. THIIOBbIE

3aaun pemaemMbie nudpoBoii 00paboTku curnaios. [Ipumenenue
[TLOC npu pmerpanmu curaana. [Ipumenenue [OC npu
pacnioznaBanuu peud. [Ipumenenue LIOC B udposoit
ayJIMOCUCTEME BOCIIPOM3BEICHUSI KOMIAKT-TUCKOB. CTIOCOOBI
peanu3anuu

anroputmoB LIOC. CtpykTtypa nporieccopa nudpoBoit 06padoTku
curHanos. [Iponeccopsl nppoBoit 00pabOTKH CUTHAIIOB.
I'nOpuaHbIE IPOECCOPEIL.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
[IpopaboTka JeKIMOHHOTO MaTepuana. M3ydeHue TexHruuecKou
JUTEPaTyphl IO TEMATUKE JEKIIMOHHBIX U JJA0OPATOPHBIX 3aHSATHH.

14

[K-2, T1K-3

MUKPOKOHTPOJLJIEPHI B CHCTEMAX YIIPABJIEHUS

78

Jlexuust. MukpokoHTposiepsl cemerictea MCS-51.
MuxkpokoHTpoIeps! ceMeiictBa Motorola. .

Jlexuusa. MukpokonTposiepsl AVR. MUKpPOKOHTpOIIIEpHI

Jlexuusi. AHaMOTOBBIN BBO/BBIBOJI MUKPOIIPOIIECCOPHON
cucreMsbl. TaliMepbl MUKPOIIPOLIECCOPHOU CHCTEMBI.
ITapajuteaIbHbIN BBOA-BBIBOJI JaHHBIX.

Jlexus. ITocienoBarenbHbIil BBOI\BBIBO JAHHBIX
MHUKPOIPOLIECCOPHOUN CHCTEMBI.
MUKpOKOHTPOJUIEPHAS CETh.

Jlexnus. IToakmrouenue ceeToanonos. Ilogkmouenue 7-
CEIMCHTHBIX CBECTOAMNOIHBIX I/IH)II/IKaTOPOB. CX@Ma ynpaBJ'IeHI/IH C
MaTpPUYHOU KJIAaBUATYpPhl. YTIPABIECHUE KUIKOKPUCTATIINYECKIM
HUHIUKATOPOM.

Jlekuus. YnpasieHue COJIEHOUIOM U pee. YpaBiIeHue
3JIEKTPOJIBUTATENIEM. Y IPABJICHHUE IIarOBbIM JIBUTATEIIEM.
YrpasieHrue BLICOKOBOJLTHOU HATPY3KOM.

[IpakTnueckoe 3ansaTue. Komanasl yrpaBieHus: IporpaMmoit 8-
pa3psiIHBIX OpolieccopoB cemerictBa ATmega. Pabora ¢ Talimepom.

IK-2, T1K-3




[TpakTrueckoe 3aHsTue. Peanu3zanust TUTIOBOW CXeMBbI paOOTHI 6
MUKpoOIIpolieccopa cemeiictBa ATmega ¢ MaTpuyHOM Ki1aBUATypOil
n JKK skpaHoMm.

ITpakTnueckoe 3ansatue. Mcnons3zoBanue AL n BHemHeH 8
MMaMATBIO Ha 8-
pa3pAAHBIX MUKPOKOHTpoOJLIepax ceMeiictBa ATmega.

[TpakTuueckoe 3ansaTue. Mzydenne paboThl ¢ MbEe30M3IydaTesIeM U 8
4acaMu pPeaIbHOI0 BpPEMEH HMHUKPOIIPOLECCOpa CEMENCTBA
ATmega.

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
[TpopaboTka eknmonHoro Matepuaia. [loaroroBka k
nabopaTopHbIM paboTaM. M3yueHue TeXHUYECKOM TuTepaTypsl 1Mo
TEMaTHKE JICKIIMOHHBIX U JTa0OpaTOPHBIX 3aHATHIL. [loaroroBka
OTYETOB IO PE3YJILTATAM BBIIIOJHEHNS JIA0OPATOPHEIX padoT. 34

WNuas konTakTHas pabora: muddepennmpoBannbiii 3auet (bPK) 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS 10 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenue nucuunianHabl "MUKpPOKOHTPOJUIEPHI B CHCTEMaxX yIpaBieHus" peKOMEHIYeTCsl HayaTh ¢
O3HAKOMJICHUSI C pabouell MporpamMMoi, €€ CTPYKTypOoH W COACpKAHHUEM pa3liesioB. YUeOHBIN
MaTepuanl CTPYKTYpUPOBaH, HW3Y4YEHHME JUCLUUIUIMHBI OCYIIECTBISETCS B TEMaTUYECKOU
HOCJIEI0BATEIbHOCTH.

3aHATHSA JIEKIIMOHHOTO0 THINA JAalT CHCTEMAaTU3UPOBAaHHBIE 3HAHMS 10 JUCLUIIIMHE
"MHKpPOKOHTPOJIEPHI U MUKPOIIPOLIECCOPBI B CHCTEMax yNpaBiieHUs", KOHIIEHTPUPYIOT BHUMaHHE
Ha HanOoJee CIOKHBIX M BaXKHBIX BOMpocax. Bo Bpems JIGKIMOHHBIX 3aHATHH PEKOMEHIYETCS
BECTH KOHCIEKTUPOBaHUE yuyeOHOro Marepuaia; oOpaiiarb BHUMaHHE Ha (OPMYIUPOBKH M
KaTeropuu, pacKpbIBarolliue CyTh MPOOIeMbl, SBICHHUS WJIM Ipolecca; 3apUKCUPOBATh BBIBOIBI U
IIPAKTUYECKHE PEKOMEHALINN.
[TonroroBka K 3aHATHUSIM MPAKTHYECKHM BKJIIOYAET O3HAKOMJIEHHME C IJIAHOM IMPAKTUYECKOTO
3aHATHS, pabOTy ¢ KOHCIEKTOM JIEKIIMH, BBIMOJIHEHUE JOMAIIHETo 3aJaHusl, paboTy ¢ yueOHOU u

y4eOHO-METOINUECKOi JIUTEPATYPOH, Hay4YHBIMH U3JIaHUSAMU " JJIEKTPOHHBIMU
0o0pa3oBaTeNbHBIMU  pecypcaMH, pPEKOMEH/J0BaHHBIMH palboueil mporpaMMoil  JUCHMIUIMHBI
"MUKpPOKOHTPOJLIEPHI B cucreMax yIpaBiIeHUS "

CopnepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padodeil mporpamMmon TUCIUIUIMHBI
"MUKpPOKOHTPOJUIEPHI B CUCTEMAX YHpPaBIEHUS'", OLIEHOUYHBIMH M METOJUYECKMMH MaTepualaMu,
3aJaHUsIMU M yKa3aHUsAMU TpenogaBatess. CaMmocTosiTenbHasi paboTa MOXKET OCYIIECTBIATHCS B
ayIUTOpPHOM ¥  BHeayauTOpHOW Qopmax. D(P(HEKTUBHBIM CPEACTBOM  OCYILIECTBICHHS
CaMOCTOSITENIbHOM paboOThl SBISETCS DBJEKTPOHHAs WH(GOPMalMOHHO-00pa3oBaTeabHasl cpeaa
YHUBEpPCUTETA, KOTOpasi oOecreunBaeT JOCTyll K 0Opa3oBaTelbHOM Tporpamme, pabouei
IporpaMMe JAUCHUIIINHBI "MUKpPOKOHTPOJIJIEPEI B CHCTEMax YIpPaBJIeHUsA", K D3JIEKTPOHHBIM
OMOIMOTEYHBIM cUCTEMaM, TPOPECCHOHATIBLHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

N3yuenne nucumiuiHbl "MUKPOKOHTPOJIIEPHI B CUCTEMAX YIPABICHUS'" BKIKOYAET BBITOJTHEHUE

MPAKTUYECKUX pabor.
[TepuonuuHOCTh NMpoOBeAeHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHWBAHUS
xoJa OCBOCHHS JTUCLUTUTMH MIPEICTaBICHbI B paboueit porpamMme.

PopMOl TPOMEKYTOUHOM aTTECTAMU 10 JUCHMIUIMHE "MUKPOKOHTPOJUIEpBI B CHUCTEMAax
ynpaBieHus" ABIseTCS OaTbHO-PEHTHHIOBBIA KOHTPOJIb.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE



NoNe
n/n

Crnucok UCoab3yeMOol JIUTepaTyphbl

KonuuectBo
IK3EMILISIPOB MEYATHBIX
W3JaHUN, UMCIOIINXCS B

OuoOnuoTeKe, Uin
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHUA

Anues, Mapar TydukoBud. MuKpomnpoieccopsl B CUCTEMax
yrnpaBneHus [Tekcr] : yueOHOe mocobue : [ CTYJIEHTOB
oyHOM  (GopMbl 00yYeHHsS  HampaBICHUH  MOATOTOBKU
6akanaBpoB 211000.62 "KoncTpynpoBaHHWE U TEXHOJOTHUS
AJEKTpOHHBIX cpeacTB" u  220400.62 "VYmpasieHnue B
texuudeckux cucremax'] / M. T. Anues; M-Bo oOpazoBaHuUs
n Hayku PO, ®I'GOY BIIO "lloBosk. roc. TeXHOJI. yH-T".
Womkap-Omna: IIT'TY, 2014. - 247 c. ISBN 978-5-8158-1353-
3. Ox3eMmapsl: Bcero 40.

40

AmueB, Mapar TyduxoBuu. Mukpomnporneccopsl U
MHUKPOTPOIIECCOPHBIE cHUcTeMbl yrpaBieHus [Tekcr] : 8
paspsnHbie Tporeccopsl cemeiictBa AVR : mabopaTopHblit
MPaKTUKYM [mo wnampaBnenusim 27.03.04, 11.03.03,
11.03.04] / M. T. Anues, T. C. bBykanoBa; M-Bo o0pazoBaHus
n Hayku Poc. ®epepaunn, ®I'bOY BO "Iloomxk. roc.
texnou. yu-1". Momxkap-Omna: III'TY, 2016. - 63 c¢. ISBN 978-
5-8158-1775-3. Dx3emusipel: Bcero 40.

40 /
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessori_
2016.pdf

AnueB, Mapatr Ty¢ukoBuy. MHUKpOIIPOLIECCOPHBIE CHUCTEMBI
yIipaBlieHUs 3neKTpornpuBoaaMu [Tekcr] : yueGHOe mocobue
[mo HampaBnenusm mnoxarotoBku 27.03.04, 11.03.03,
11.03.04] / M. T. Anues, T. C. bykanoBa; M-Bo o06pazoBaHus
n Hayku Poc. ®epepauuu, ®I'bOY BO "lloBomxk. roc.
texnon. yH-1". Momkap-Ona: III'TY, 2017. - 122 c. ISBN
978-5-8158-1783-8. Dx3emmuisapsl: Bcero 31.

31/
https://portal.volgatech.net/b
ooks/Aliev_mikroprocessorni
e_sistemi_2017.pdf

Anmues, Mapar Ty¢ukoBuu. Wutepdeiice
MUKpPOKOHTpoJuiepoB [TekcT] yuebHoe mocolue : A
CTY/ICHTOB HaIpaBJIeHUH MOJArOTOBKM OakanaBpoB 27.03.04
"VopaBnenue B TexHuueckux — cucrtemax", 11.03.04
"DnexTpoHuKa u HAHODJIEKTPOHUKA", 11.03.03
"KoHcTpynpoBaHue U TEXHOJOTHS 3JIEKTPOHHBIX cpeAcTB" /
M. T. Amues, T. C. bykanoBa; MuHHUCTEPCTBO HAyKH U
BhICIIeT0 0OpazoBanusi Poccuiickoit deneparuu, ®I'OY BO
"TloBomxCKuUi rOCyJapCTBEHHBIN TEXHOJIOTUYECKUI
yruBepcurer”. Momkap-Omna: IIT'TY, 2019. - 93 ¢. ISBN 978-
5-8158-2156-9. Dx3emmuispsl: Bcero 15.

15/
https://portal.volgatech.net/b
ooks/Aliev_Interfeysy mikro

kontrollerov_2019.pdf

[Ipenko, Maiik. PyKOBOJICTBO 10 MHUKPOKOHTpPOJIJIEpaAM
[Texer] : B2 1. T. 1, 2001. - 415 c. ISBN 5-901095-07-3.
OK3eMIUISIpBI: Bcero 15.

15

IIpeaxo, Maiik. PykoBOACTBO 110 MHUKPOKOHTPOJLIEPAM
[Texer] : B2 1. T. 2, 2001. - 487 c. ISBN 5-901095-07-3.
DK3eMIUIIpLL: Bcero 14.

14

CxeMOTeXHUKA 3JIEKTPOHHBIX CHUCTEM. MUKpOMpOILECCOphl 1
MuKpokoHTposuieps! [Tekct] : [yueOnuxk / B. U. Boiiko, A. H.
[I'ypxwuit, B. 5. XKyiikos u ap.]. CI16.: BXB-Iletepoypr, 2004.
- 453 ¢. ISBN 5-94157-467-3. Dx3eMIuspel: Bcero 16.

16




8. |Komemor, JI. A. TexHONOrus W KOHCTPYKIIMH MHKPOCXEM, 24
MHUKpomnpoleccopoB U Mukpocbopok [Tekct] : [yueOHoe
nocobue mo crnenuanbHocTH 210201 "IIpoekTupoBanue u
TEXHOJOTHSI PAJAUOAICKTPOHHBIX CpEACTB" HAmpaBICHUS
noaroroBku 210200 "IIpoexkTupoBaHME ¢ TEXHOJIOTHUS
anekTpoHHbIX cpencts"] / JI. A. Komenos. Usn. 3-e, crep.
Cankr-Iletepoypr: Jlans, 2016. - 399, [1] c¢. ISBN 978-5-
8114-0766-8. Dx3eMIuisapsl: Bcero 24.
6.2. MaTtepuanbHO-TeXHHYECKas 0a3a v MPOrpaMMHOE O0eCTICUeHUE
NeNe | Ayauropuu st npose- | IlepeuerHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 414 (111) Komrmuiexkt Ha 0aze mukpokontp Intel{Microsoft Windows
8031/51 (1), Kommnexkr Ha 06a3e|Enterprise, CnpaBouHas
MHUKPOKOHTpoJuiepoB Motorola 68332 [npaBoBas cucrema
(1), KomrmiekT Ha 6aze|"KoncynpTant [Tmroc",
MHUKpPOKOHTpOJIepoB Motorola 68H16Microsoft Office
(1), Komriext Ha 0ase|Standard, Arent Dr.Web,
MUKpPOKOHTpoJuiepoB Motorola 6805 |Kommuiekt I'APAHT-
(1), MuxkpomnporiecopHbplii kKoMmIuIeKkT|Mactep, Microsoft
Ha 0a3e nporecccopos Intel MCS-196(Access, Microsoft Visio
u TMS320C2X (1), Mounutop 19"|Professional,  Microsoft
Samsung 940N (KSB) TFT Silver.|Project Professional,

Round Simple (6), OCLHUJIJIOTPA®D
C1-81 (2), Ocnunorpad
JBYXKaHaJIbHbII PCSU100 (1),
Ocnunorpad mudposoit  DS1102E
(1), Ocuumnorpadp uudpposoit DS050
12A (1), IlepcoHanbHBI KOMIIBIOTEP
6 Atlant  A2X2/2G(3)/mouuTOp
Viewsonic VA2013wm/3Y (5), IIK
S404,2 400W/Intel  Core i3
540/xJ1aB. , MBIIIb, MOHHT. 21,5"
VA2248-LED (3), IlporpamMmmHO-
TEXHUYECKUH KOMIUIEKC Ha Oaze
KoHTpoiutepa  ADAMSS1IOM (1),
Cencopubiii  skpan s TFT/KK
monutopoB 19" (1), Cucrem.6mok
Athlon 64
3500/512Mb*2/160Gb/FDD/DVD-
RW xnaB.mbimb.koBp. (6), Cranuus
nasibHas LUKEY-8520 (2),
Hudpooii u3mepuTenb TeMrepaTypbl
FLUKE-54 1I (1), KommnekT y4eOHOiA
mebenu (1)

Microsoft Visual Studio
Enterprise, Kommuekt 10
AJIL peIICHUsT OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIAIUIMHBL ®OH]T OLIEHOYHBIX
CPEJICTB




Kputepun onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANpaBJIEeHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA YCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTD M3JIOKEHUSI MaTepraia, TOYHOCTh U TOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATHh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHUMH.

[IIkana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHBb IPOSBIAET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJOKEHUS TMpU  PELICHUU
MPAKTUYECKUX BOMPOCOB M 3a/lay, BIAJeeT HEOOXOIUMBIMH
HaBBIKAMH U TIPUEMAMH MX BBITOJHEHHS

Beicokuit ypoBenb |OOydaronuiics riyOOKO M IMPOYHO YCBOMJI HIPOTPAMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPHUs C INPAKTHKOM, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
HNEPUOJIMYECKUMHU  U3JIaHUSIMM, TPABHIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH O0OECHEUMBACT OLIEHMBAaHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsimok cocTaBieHHs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYypbl OLEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OMbITA JAEATEIHHOCTH, IO
HaKOIMMUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nosioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTECTaIMs 00yJatOIUXCs
[TpomexxyTouHasi aTTecTanus oOy4yaronuxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJIbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[IpriMepsl TUIOBBIX KOHTPOJBHBIX 3aJaHMil W3 0a3bl (OHJA OLCHOYHBIX CPEACTB 110
o0pa3oBaTeNbHON IPOTrpaMMe.




1. KakoBo Hanbosee Yactoe NpMMeHeHne 0AHOKPUCTabHbIX MMKPOKOHTPO/1EPOB?
OTserT:

1. paboTa B cMCTeMax ynpaBieHus

2. pelleHne HayYHO-TeXHUYECKNX 3aau

3. nocTpoeHune cucrtem, obecneumsarowmx adPekTnsHyo 06paboTKy MynbTUMeaANNHON NHbOPMaLUK
4. paboTta c 6azamu gaHHbIX

2. Kak HasblBaeTcA 061acTb NamsaTH B Npoueccope’?

1. peructp

2. cermeHT

3. cmeleHune

4. but

3. MepemeHHas, KOTOpaa 3aHOCUTCA B PErnCTp?

1. onepaHa

2. CcTeK

3. ykasaTtenb

4. 6ant

4. Kak Ha3blBaeTcA M3MEHEHME TeKyLLEeM NOCAe0BaTe/IbHOCTY KOMaHA?

1. npepbiBaHue

2. anroputm

3. CMHXPOHM3aUUA

4. npoueaypa

5. OaHUM 13 cnocob6os ob6MeHa NAaMATU K BHELLIHUM YCTPOMCTBAM ABNAETCA:
1. Pexxum npamoro Aoctyna K namaTtu

2. Pexxum popmMMpoBaHUA CUTHANOB NPEPbIBAHUI B NAMATH

3. Pexxnm nporpaMmHoro ynpasieHua NnaMmaTbio

4. Pexkum ob6Ccny»KMBaHUA NAMATH

6. B mnkpokoHTponnepax AVR obo3HayeHne EEPROM o3HavaeT:

1. sHeproHe3aBMCcMMan NamATb JAaHHbIX



2. 3HeproHe3aBMCMMan NAaMATb NPOrpamm
3. peructpoBasa NamATb

4. cTopoXKeBol Talimep

7. C4ETUYMK KOMAHA — 3TO:

1. perucTtp, B KOTOPOM COAEPMKUTCA apec c/ieayroLei UCMOIHAEeMOM KOMaHabl

2. perucTp, B KOTOPOM COAEPHKMUTCA KONMYECTBO BbINOJHEHHbIX KOMaHA Nporpammeol
3. perucTp, B KOTOPOM COAEPHKMTCA ObLLLee KONMYECTBO KOMaHA NPorpammbl

4. perucTp, B KOTOPOM CoAepuTca obLiee KONMYECTBO KOMaH/, YC/IOBHOTO Nepexoa B nporpamme

8. BbibepuTe NpaBuibHOE YTBEPKAEHUE:

1. Yem MeHblUe aapec npepbiBaHUA B Tabanue npepbiBaHMI, TEM Bbile NPUOPUTET NpepbiBaHUA

2. yem 6onblue agpec npepbiBaHuA B TabavLe NpepbiBaHN, TEM Bbille NPUOPUTET NpepbiBaHMSA

3. Yem mMeHbLUe agpec NpepbiBaHNA B TabaunLe NpepbiBaHUIA, TEM MEHbLLE NPUOPUTET NPepPbIBaHUA

4. yem 60/bLLE aApec NpepbiBaHUA B TabauLe npepbiBaHUM, Tem 6onblue NPUOPUTET NPEPbIBAHNUA

9.CTopoKeBOM TaliMep B MUKPOKOHTPOINEpax Heobxoamm Ans:
1. 3aWMTbI MMKPOKOHTPOIIEPA OT cboeB B Npouecce paboTbl

2. AN reHepnpOoBaHUA NPepPbIBaHUA B C/ly4ae COBNALEHMUSA COLEPKMMOro CHETHOTO pPermcTpa C
COAEPKMMbIM CTOPOKEBOrO TaliMepa

3. 4N reHepunpoBaHUA NPepbIBaHUA B C/ly4ae COBMNALEHMUA COAEPKMMOTO PErncTpa CPaBHEHUA C
COAEPKMMbIM CTOPOKEBOrO TaliMepa

4. pna reHepaumn UMM curHana

10. AHanoroBbIii KOMNapaTop NpeAHasHayYeH ana:

1. cpaBHEHWA 3HAYEHWNI HaNPAXKEHMSA, KOTOPOE NPUCYTCTBYET Ha ABYX BbIBOAAX MUKPOKOHTPOAEPa U
reHepMpoBaHMM B JAHHOM C/ly4Yae NpepbiBaHUSA

2. 3alLUMTbI BbIBOAA MUKPOKOHTPOA/IEPA B C/ly4ae, eCn Ha BbiBOA, byaeH noaaH curHan 6onbuie 5 B
3. ana reHepaumm WM curHana

4, npeo6pasoBaHMﬂ dHaN0roBoro CMrHasa Ha BbiBOge MMKPOKOHTPO/1EPA B Ll,Md)pOBOVI CUTHanN

[lepeueHb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOYHOM aTTEeCTallKN
1. ApXMTEKTypa COBPEMEHHbIX MUKPOMPOLECCOPOB: TEPMUHbI U ONpeaeieHMA, MUKPONPOLECCOPHbIE



CUCTEMbI YNPaBAEHUS, aPXUTEKTYPHbIE 0COBEHHOCTUMMUKPOMPOLLECCOPHbIX YCTPOMCTB.

2. ApXUTEKTypa COBPEMEHHbIX MUKPOMPOLLECCOPOB: KOPMYC NPOLLECCOPOB, TEXHONOMMAN3FOTOBAEHMUSA
MHTErpanbHbIX CXEM, MAaPKUPOBKA MHTErPasibHbIX CXEM.

3. CTpyKTypa 633080l MMKPOMPOLECCOPHOM CUCTEMbI: MOAY/b NUTAHWUA, MOAYAb COpOCca
WCUHXPOHM3ALMM, KOHTPOAEP NPEPbLIBAHWUIA, TEPMUHAN.

4. CTpyKTypa 623080 MUKPOMNPOLLECCOPHOM CUCTEMDI: LLEHTPabHbI/A NPOLECCOP, MOAY/IbNaMATH,
CynepcKanAapHbIN KoHBelep.

5. MporpammmnpoBaHne MUKPOMPOLLECCOPHBIX YCTPOMCTB: OCHOBHbIE 3TanbINPOEeKTUPOBAHUA N OTNALKM
nporpaMmmHoro obecneyeHus, A3blk1 BbICOKOTO M HU3KOTO YPOBHALOCTOMHCTBA U HEAOCTATKM.

6. MporpammmpoBaHMe MUKPOMNPOLLECCOPHBIX YCTPOMCTB: CNocobbl agpecauun Ha A3bikeaccembnepa,
aNropuTM BbINOJIHEHWUA KOMaHAbI, KOMaHAbl M TUMbl AAHHbIX.

7. MUKponpoLeccopHbie CUCTEMbI YNPaB/IEHMA: YNPaB/IEHWUE COIEHOUAOM, Pe/lie UBbICOKOBOILTHOM
HarpysKoi.

8. MUKpPOKOHTpOANEpPDI C apxuTeKkTypoi AVR: cTpyKTypa npoueccopa cemeictea AVR,perncrposas
MOJeNb, CNocobbl aapecaumnmn, cUCTema KomaHa, nepudepuitHbie yCTponcTea NdyHKLMN BbIBOAOB KOpnyca
ATmega8515.

9. MuKpoKoHTpoanepbl cemeincrea PICmicro: mnaawue noacemelictea PICMicro, cpeaHeenoacemeinctso
PICMicro, ctapwee noacemeinctso PICMicro.

10. BBOA-BbIBOA, A@HHbIX MUKPOMPOLLECCOPHOM CUCTEMbI: aHA/IOrOBbIN KOMMNAPaTop,aHaNoro-uMdpoBsoi
npeobpasosarteb.

11. BBOA-BbIBOA, AaHHbIX MUKPOMNPOLECCOPHOM CUCTEMbI: MOCNEA0BATE/IbHbIM MNapaienbHbIi BBOA-
BbIBOZA AaHHbIX.

12. Npoueccopbl LundpoBont 06paboTKM CUrHaNOB: cucTema LMdPOBOM 06PabOTKMU CMrHaNa, TUMNOBbIE
3a4auu pewwaemble undpoBoi 06paboTKO CUTHANOB.

13. NMpoueccopbl 06LLEr0 Ha3HAYEHUA C aPXUTEKTYPOI X86: MUKponpoLeccop cemeicTeaPentium .

14. Npoueccopsbl LMdpoBoi 06paboTKM CMrHaNO0B: TUMOBbIE 3a4a4n pellaemble LMPppPoBoMobpaboTKM
curHanos, npumeHeHme NUOC npu punbTpaumm curHana.

15. Mpoueccopbl 06LLEro HAa3HAYEHMA C apPXUTEKTYPOMN X86 1 x64: MnKponpoLeccopbicemelcTBa Pentium 4
n lItanium |A-64 npnBeCTM OTINYNA APXUTEKTYP.

16. Npoueccopsbl LMdppoBoit 06paboTkm curHanos: npumeHeHue MLLOC npu pacnosHaBaHUUpPeEUH,
npumeHexne NUOC B umdpoBoit ayanocnucteme BOCNpom3BeaeHNA KOMNAKT-AMCKOB.

17. MukpoKkoHTponnepbl cemerictea MCS-51: cTpykTypa npoueccopa cemeictea MCS-51,perncrtposas
MoAesNb, Cnocobbl aapecaumm u cucteMa KomaHg, GyHKLMM BbIBOAOB Kopryca8051AH.

18. MUKpOKoHTposinepbl cemelictBa Motorola: 06Lwan cTpyKTypa MUKPOKOHTPOIIEPOBCEMENCTBA
68HC05/705/08, apxuTeKTypa, Pernctposas moaeb, Cnocobbl agpecalmm U cucTeMakomaHa npoueccopa
cemeiicrtea 68HC0O5/705/08, dpyHKLMM BbIBOAOB KOPMYyCa.

19. Npoueccopsl LMdpoBoi 06paboTKM curHanos: cnocobwl peanmsaumm anroputmoslLOC, cTpyKTypa
npoueccopa umMdppoBoit 06paboTKM CUTHANOB.

20. BBoA-BbIBOA, AaHHbIX MUMKPOMPOLLECCOPHOM cnucTembl: TokoBas netas 4-20 mA,
TalMepPbIMUKPONPOLLECCOPHOI CUCTEMBI.



21. MMKpPONpOoUECCOPHbIe CUCTEMBI YIPABEHUA: YNPaBJEHWE 3eKTPOLBUTaTeNIeM,yNPaBAeHMe LWaroBbiM
ABUraTesieM cXxembl NOAK/IYEeHUs.

22. MUKPOKOHTpoAnepHasa ceTb: npoToKon 12C, npotokon CAN cxembl NOAKAIOYEHUA.
23. MUKpOKOHTponaepHas ceTb: NPoToKoa RS-485 n RS-422 cxembl NOAKNOHEHMA.

24. MunKponpoueccopHble CUCTeMbl ypaBAeHUA: NOAKIIOYEHME CBETOANOA0B,NOAKAOYEHNE 7-
CETMEHTHbIX CBETOANOAHbIX NHANKATOPOB, BBOA AaHHbIX C MAaTPUYHOMKAABMNaTYpbl, ynpaBaeHue
KUOKOKPUCTANINYECKUM UHANKATOPOM.

25. Mpoueccopbl 06Wero HasHa4YeHUs C APXUTEKTYPOI X86: MUKponpoueccop KomnaHMMAMD K5.
26. Mpoueccopsbl LndppoBoit 06paboTkn cnurHanos: npoueccop ADSP-2116x, rubpuaHbienpoLueccopsbl.
27. Mpoueccopbl 06WEero HasHaYeHUA C APXUTEKTYPOI X86: MUKponpoL.eccopbl KoOmNaHMMAMD K7.

28. Mpoueccopbl Undpposoit 06paboTkm cnrHanos (npoueccopsl LMdGPoBoi 06pabOTKUCUIHANOB C
dUKCUpoBaHHOW M NNaBalollei TouKkoi, npoueccopbl Motorola (DSP56000).



