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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

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-3 OIIK-3.5 Odopmisier 3HAHUS: OCHOBHBIE JOKYMEHTBI U HOPMaTUBHBIE
Cnocoben KOHCTPYKTOPCKYIO aKThl B cpepe pa3pabOTKH KOHCTYKTOPCKOM
MPUMEHSATD JIOKYMEHTALMIO B JIOKYMEHTAlLlUN; COBPEMEHHbBIE HHTEPAKTUBHbIE
METO/IbI TOMCKA, [COOTBETCTBUU C MIPOrpaMMHBIE KOMIUIEKCHI JIJIsl BHIIOJIHEHUSI U
XpaHEHNUs, JIEUCTBYIOLLIUMH pPEIaKTHPOBAHUS TEKCTOB, U300paKCHHIA U YepTEKEn
00paboTKH, CTaHIapTaMH YMEHHUs: HAUTHU U BBIJICIUTH JOKYMEHTHI U
aHaJu3a u HOPMATHBHBIC aKTHI JIJIs1 pa3paboTKU
peACTaBICHUS KOHCTYKTOPCKOM JTOKYMEHTAIIMH KOHKPETHOTO
B TpeOyeMoM W3J1eIUsL; UCTI0Ib30BATh COBPEMEHHBIE CPEJICTBA
popmate aBTOMATH3aIMHU Pa3pabOTKH U BBITTOJTHCHHS
uHpopmanuu u3 HABBIKH: MCI0JIb30BaHUSI KOHCTPYKTOPCKOM
pas3InYHbIX JIOKYMEHTAllM1 B COBPEMEHHBIX MPOTPAMMHBIX

HCTOYHUKOB U
0a3 JaHHBIX,
coOnroaast mpu
9TOM OCHOBHBIE

cpeacTBax NMOArOTOBKU KOHCTPYKTOPCKO-
TEXHOJIOTHYCCKOM AOKYMCHTAIUU

OIIK-3.6 BeiOupaet
KOMITOHEHTHI U

3HaAHUHA: OCHOBHBIC KOMIIOHCHTHEI M THIIOBBIC
CTPYKTYPp TEXHUYCCKUX CPECACTB C UCIIOJIB30BAHUECM

TpeOoBaHUS paspabarbiBaeT MUKPOKOHTPOJIJIEPHOW U MUKPOITPOLIECCOPHOU

UH(POPMALIMOHH |CTPYKTYPY TEXHUUYECKHX |TCXHUKH

oM CPEJICTB C IPUMEHEHHEM |YMEHHs: pa3paboTaTh CTPYKTYPY TEXHHYECKHUX

0€30IaCHOCTH  |MHUKPOKOHTPOJUIEPHOM 1 |CPEACTB C UCIOIB30BAHUEM MHUKPOKOHTPOJIICPHON U
MUKPOTIPOIIECCOPHOM MHUKPOIPOIIECCOPHON TEXHUKHU U BBIOpATh
TEXHUKU HA OCHOBE KOMITOHCHTBI TCXHUYCCKUX CPEACTB AJId €€
[IPOBEICHHOIO aHalM3a |pealn3alnnn
HAyYHO-TEXHHYECKOH HaBBIKM: Pa3pab0TKU TEXHUYECKUX CPEJICTB C
uH(pOpMaIUN U3 HCIIOJIb30BAaHNEM MHUKPOKOHTPOJUIEPHOU U
Pa3IMYHBIX HCTOYHUKOB |MHKPOIPOIECCOPHON TEXHUKU OIPEICIICHHOTO

(YHKIIMOHAJIBHOTO Ha3HAYEHUS B 00JIaCTH
npodeccuoHaIbHOM 1A TeTbHOCTH

2. OIIK-5 OIIK-5.5 Pa3zpabarbeiBaeT |3HaHHsA: 3HAET OCHOBHBIE MTOAXO0/bI K pa3paboTke

Criocoben MPUKJIATHBIE TPOTPAMMBI |IIPOrPAMMHBIX PEIIEHUN NPAKTUYECKHX 3a1a4 I

pa3palaTeiBaTh |pelICHHs MPAKTUYSCKUX |CPEACTB MUKPOIIPOLIECCOPHON TEXHUKU U

AIITOPUTMBI U 3aJa4 IJIs CPEACTB MUKPOKOHTPOJIIEPHBIX CUCTEM

KOMITBIOTEPHBIE |MUKPOIPOLIECCOPHOM yMeHHs1: YMeeT pa3pabdaTbIiBaTh MPUKIIATHbIC

MpOrpamMMBbl, TEXHUKHU U [IPOTPaMMBI PELICHUS IPAKTUYECKUX 3a4ay JJIst

IPUTOJHBIC AJIST |MUKPOKOHTPOJUICPHBIX CPEICTB MUKPOTIPOLIECCOPHON TEXHUKH U

MPAKTUYECKOTO [cHCTEM MUKPOKOHTPOJIIEPHBIX CUCTEM

MIPUMEHEHUS HaBbIKHM: Bnasieer HaBbIkamMu pabOTHI CO

cnenuanusupoBadHbM 110 ns pemenus
MIPUKJIAHBIX IPAKTUYECKUX 3a]1a4 JJIs CPEACTB
MHUKPOITPOLIECCOPHON TEXHUKHU U
MUKPOKOHTPOJUIEPHBIX CUCTEM




OIIK-5.3 Bnaneer
HaBbBIKAMNU
MIpOrpaMMHUPOBaHMUS,
OTJIaJIKU ¥ TECTUPOBAHUS
MIPOTOTHUIIOB
pOrpaMMHO-
TEXHUYECKHX

3HAHUA:

YMEHHs:

HaBbIKK: Biajeer HaBbIKaMu pOrpaMMHUpPOBaHUS,
OTJIQJKU ¥ TECTUPOBAHUS IPOTOTUIIOB IPOIPAMMHO-
TEXHUUYECKUX KOMIUIEKCOB 3a]a4

OIIK-5.4 PazpabatbiBaeT
NPUKJIATHBIC TIPOTPAMMBI
Ha S3BIKE BBICOKOTO
YPOBHSI JUIS DJIEKTPOHHO-
BBIYUCIIUTCIIBHBIX
CPE/CTB, MPHUTOIHBIC IS
PCIICHHUA ITPAKTUYCCKUX
3aj1a4 B
npoQeCCHOHAILHON
JeSITeIIbHOCTH

3HAHUs: 3HAET SA3bIKU IPOIPAMMHUPOBAHUS BBICOKOIO
YPOBHS , IPUTOJHBIE AJIs1 PELLIEHUS IPAKTUUECKUX
3aja4 B MpoecCHoHabHOM 1eATeTbHOCTH

yMeHusi: YMeeT pa3padaTbiBaTh, TECTUPOBATh U
OTJIQXKUBATh MPUKJIAJHBIC IPOTPAMMBbI JIJIs
AJIEKTPOHHO-BBIUNCIUTEIBHBIX CPEACTB Ha OCHOBE
MUKPOKOHTPOJUIEPHBIX CUCTEM, IIPUTOJTHBIE JIs
pelIeHus MPaKTUYECKHX 3aa4 B MPpo(hecCuOHATbHOM
JESITEIIbHOCTH

HaBBbIKH: Biajneer HaBbikamMu pa3pabOTKH U OTIAIKU

porpaMM Ha I3bIKE BBICOKOTO YPOBHS B
MHTETrPUPOBAHHOM cpesie pa3paboTKu IS
MUKPOKOHTPOJUIEPHBIX CUCTEM, IIPUTOJIHBIX AJIs
peLIeHHs TPAKTHYECKHX 33/1a4 B MTPO(HECCHOHATLHON
JeSITeIbHOCTH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Hns  mpomomkeHuss  (GopMUpOBaHHS  3asBICHHBIX  KOMIIETCHIMH  HEOOXOAMMBI — 3HAHHS
npemecTByonmx aucuumiud: Madopmarmonnsie rexnonoruu (OIIK-3), udpossie ycrpoiicTBa
u mukponporneccopsl (OIIK-3), fA3pik nporpammupoBanus Cu++ (OIIK-5); mpaktuk: YuebHas
npaktrka (o3nakomutesbHasn) (OI1K-3), YueOnas npaktuka (o3HakomutensHas) (OITK-5)
W3yuaemas ITUCHMIUIMHA SIBIISIETCS OCHOBOW JIISl TIPOJOJDKEHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOIUX AUCHUIUIMHAX: BrraucnuTenbHble MamuHbl, cuctemsl U cetu (OIIK-
3), BeruucnurensHble MamuHbl, cucteMsl U cetu (OIIK-5); nmpaktukax: [lpegaunnomuas npakTuka
(OIIK-3), Ilpenmumiomuas npaktuka (OIIK-5); rocynapcTBeHHOM HTOTOBOI aTTecTaliu B opme:
BeimontHerne W 3ammTa BBIMYCKHOM KkBanmudukamuonHod pabotsl (OIIK-3), BemonHnenue u
3alIKTa BBITYCKHOM KBanudukamonnoi padotsl (OI1K-5)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSAMU SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, TPAKTUUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBl CAMOOOyUEHUS

Ha noctwxeHune KOHKPETHBIX Ieneid oOydeHHs HalpaBlIEHBI
TEXHOJIOTUH: 3a/IaHMs], UHPOPMALIMOHHBIE, KITaCCUYeCcKast JISKLIUS

IMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

6 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

IIporpaMmmupoBanne MUKPONIPOLECCOPHBIX YCTPOICTB

68

Jlexuus. OCHOBHBIE 3TaIlbl IPOEKTUPOBAHUS U OTJIAIKU
IPOrpaMMHOr0 obecneueHusl. SI3bIKH BEICOKOTO YPOBHSL.

2

CamocrosrenbHas padora. S3pik AccemOnepa. THIIBI TaHHBIX
MHKPOIIPOIIECCOpa

JlaboparopHas paboTta. OCHOBBI IPOIPaMMHUPOBAHUS §-
paspsAIHBIX MporieccopoB cemelictBa ATmega. M3ydenne paboTsl
JUCKPETHBIX [TIOPTOB BBO/1a-BbIBOJIA.

JlabopaTopHnast pabota. OCHOBBI IPOrPAMMHUPOBAHUS 8-
paspsIHbIX MpoiieccopoB cemeiictBa ATmega. M3yuenue
MeXaHH3Ma pabOoThl BHEIIHUX MPEPLIBAHUI.

Jlexuusi. MUKpOIIPOIIECCOPHBIE CUCTEMBI YITPaBICHUSI.
ApPXUTEKTYPHBIE 0COOEHHOCTH MUKPOIPOILIECCOPHBIX YCTPOMCTB.

Jlekuus. Tunsl kopmyca npoueccopoB. TeXHOIOTHUS U3TOTOBICHHUS
UHTETpaIbHBIX cxeM. O01mue nonoxeHnus 00 0003HaYeHUN
UMIOPTHBIX IIU(PPOBBIX MHTETPATLHBIX CXEM.

CamoctosrenbHas pabora. CamocrosTensHas padbota. Moayinb
nutanus. Moaysbs cOpoca U CHHXPOHU3AIIH.

Monyns namsitu. Kontposnep npepsiBanuii. Tepmunai.
Ientpanbabli npoleccop. CynepcKaaIsipHbIi KOHBEHED.

CamocrosrenbHas pabora. CamocrostensHas padota. [Iporeccopsr
00111eT0 Ha3HAYCHHS C apXUTEKTYpor x86 u x64. Mukpomporieccop
cemerictBa Pentium L.

Muxkpornporieccop cemeiictsa Pentium 4. Mukporporeccopsl
cemeirictBa K5. Mukponponeccop cemerictsa K7.

CamocrosrenbHas pabora. CamocrositenbHas padota. ITponeccopst
o0111ero Ha3HAuUEHUs ¢ apXUTEKTypol Xx86 n x64. Mukporporeccop
cemeiictBa Itanium [A-64. Mukponpoueccopsl cemerictBa Hammer.
Muxponpoueccopsl ¢ apxurekrypoit POWER. Muxkpomnpoueccopsl
¢ apxutexktypoir PowerPC. Mukponponeccops! ¢ apXUTeKTypon
ARM.

CamocrosrenbHas padora. CamocrositensHas padoTta. [Iporueccopsl
udpoBoii 06padoTku curHanoB. 7 Cuctema udpoBoit 06padboTKH
curHana. Turosele

3aJauu perraeMmple HUPpoBoi 00paboTku curHanos. [Ipumenenue
[MIHOC npu punsTpammu curnana. [lpumenenune [HOC npu
pacniozHaBanuu peur. [Ipumenenune LHOC B uugposoii
ayJuocucTeMe BOCIPOU3BECHHS KOMITAKT-IUCKOB. Crioco0b!
peanu3anuu

anroputmoB [{OC. CtpykTtypa nporieccopa nudpoBoit 06padoTKu
curaaioB. [Iporeccops! udpoBoii 00padbOTKH CUTHAJIOB.

3amanus 111 CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KYpPCOBOTO MPOEKTa/paboThI

[TpopaboTka JieKIoHHOTo MaTepuaia. [loaroToBka k
nabopaTtopHbIM paboTaM. M3yueHue TeXHUIEeCKOU JTUTepaTyphl 1O
TEMAaTHKE JICKITMOHHBIX U JIA00paTOpHBIX 3aHsATHH. [loaroroBka
OTYETOB I10 Pe3y/IbTaTaM BHITIOJHEHHS TAO0OPATOPHBIX PaboT.
BBLIMTOJTHEHUE KYPCOBOTO MPOEKTA/padOThI

14
16

OIIK-3, OIIK-
5

MuKpPOKOHTPO/LIEPbI B CHCTEMAaX YIpaBJICHUSI

110

OIIK-3, OIIK-




Jlexuusi. MukpokonTposuiepsl cemeiictea MCS-51. 2
MUuUKpoKOHTPOJUIEPEI cemericTBa Motorola. .

Jlexuus. MuxpokonTposiepsl AVR. MUKpPOKOHTpOIIEpbI 2
Jlexuusi. AHAMOTOBBII BBO/BBIBOJI MUKPOIPOIIECCOPHON 4

cuctemsl. TaliMepbl MUKPOIIPOLECCOPHON CUCTEMBI.
ITapannensLHblil BBOJI-BEIBOJ JAHHBIX.

Jlexuus. [TocnegoBarenbHbIA BBOI\BBIBO JAHHBIX 4
MHUKPOIPOLIECCOPHON CHUCTEMBI.
MUKPOKOHTPOJUIEPHAS CETh.

Jlexnusg. Iloakmrouenne ceeToanonos. Iloakmouenne 7- 6
CEerMEHTHBIX CBETOMOHBIX HHAUKATOPOB. CXeMa yrpaBJICHHS C
ManHqHOﬁ KJIaBI/IaTprI. praBHeHI/Ie )KI/II[KOKpI/ICTaJIJII/I‘-IeCKI/IM
HHIHKATOPOM.

Jlekuus. YnpaBieHue COJIEHOUIOM U pene. YpaBiIeHUe 8
3JIEKTPOJIBUTATENEM. Y IPABICHHUE IIATOBBIM JIBUTATEIIEM.
YrpasieHne BLICOKOBOJLTHOU HArpy3KOM.

JlabopatopHas pabota. KomaH bl yripaBiieHUs POrpaMMon 8- 8
pa3psaHbIX OpolieccopoB cemerictBa ATmega. Pabora ¢ Talimepom.
JlaGopaTtopHas pabota. Peanuzarust THIIOBOM CXeMbI pabOThI 8

MHKpompoleccopa cemercra ATmega ¢ MaTpUYHON KJIaBUATYPOM
u JKK sxpaHoM.

JlabopaTtopHas paborta. UcnionszoBanue ALl u BHemIHEH mamsThiO 8
Ha 8-
pa3psAAHBIX MUKPOKOHTpoJUIEpax ceMelictBa ATmega.

JlaGopatopHas pabota. M3yuenue paboThl ¢ Ibe30U3TydaTeaeM u 8
JacaMu pealbHOTO BPEMEH UMHKPOIPOIIECCopa CeMencTBa
ATmega.

CamocrosrenbHas pabora. CamocrosiTenbHas padoTa. 14
Ucnonb3oBanue ALl u BHelIHEW naMaThIO Ha 8-
pa3pAAHBIX MUKPOKOHTpoJuIepax ceMelictBa ATmega.

CamocrosrenbHas padora. CamoctosTenbHas padota. M3yuenue 20
pabOTHI C IATYMKAMHU TEMIIEPATYPHI U TUCILICIMHU

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KYpPCOBOTO MPOEKTa/pabOThI

[TpopaboTka nekiuonHoro marepuana. [logroroska k
nabopaTopHbIM paboTam. M3ydeHne TEXHHUECKOU TUTEPATYPHI 110
TEMaTHKe JICKITMOHHBIX U JJabopaTopHbIX 3aHsATHi. [loaroroBka

OTYETOB I10 PE3YJILTATaM BBIIOIHEHHS 1a00PaTOPHBIX paboT. 18
BBINOJIHEHHE KYPCOBOI'O IPOEKTA/PaboThI 16
Muas koHTakTHAsg padoTa: 3aluTa KYpCOBOro NPOEKTa/padoThI 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeieHnE DK3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

N3yuenne auciuiuimHel "MUKpOIpOLIECCOPHBIE  YCTpPOWCTBA' PEKOMEHIYETCsS HadaTb C
O03HAKOMJICHHsI ¢ paboueld MporpaMMoOl, €€ CTPYKTYpOH U COACp)KaHUEM pa3/esioB. YUeOHBIN
MaTepuanl CTPYKTypUPOBaH, HW3Y4EHHME JUCLUIUIMHBI OCYIIECTBISAETCS B TEMAaTUYECKOU
II0CJIE0BATEIBHOCTH.

3aHATHA JIEKIIHOHHOTO THMNA JalOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUS MO JUCLUILIMHE
"MUKpOIIPOIIECCOPHBIE YCTPOUCTBA", KOHIICHTPUPYIOT BHUMAaHHE Ha HanOO0JIee CIOKHBIX U



BaXHBIX BOMpocax. Bo Bpems JIEKIMOHHBIX 3aHATUNA PEKOMEHAYETCS BECTH KOHCIIEKTHpPOBAHHE
yueOHOT0 Marepuaia; oopamaTh BHUMaHuEe Ha (OPMYIUPOBKU U KaTETOPUH, PACKPHIBAIOIINE CYTh
npoOIeMbl, SIBICHUS WM Tpolecca; 3adUKCUPOBATh BBIBOJBI U MPAKTHUYECKHE PEKOMEHIALINU.
[lonrotroBka K  JAa0OPATOPHBIM 3aHATHSAM  BKJIIOYAaeT  O3HAKOMJIGHME C  IUIAHOM
71a00paTOPHOTro 3aHATUS; PabOTy C KOHCIIEKTOM JIeKIUH, BBIIOJHEHHE JAOMAIIHEro 3aJlaHusl,
paboty ¢ y4eOHOH W y4eOHO-METOJWYECKOW JHMTEpaTypod, HAyYHBIMH U3JaHUSIMU U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHIOBAHHBIMU pabodell MporpaMMmoi
JACIIUTITUHBI "MuxkpornponeccopHbie ycTpoiicTea".
CogepxaHue caMOCTOSITEIbHOW PadoThl ompenensercs padouell mporpaMMoN TUCHUIUIMHBL
"MUKpOIIPOIIECCOPHBIE YCTPOUCTBA", OLIEHOYHBIMU U METOJIMYECKUMH MaTephaiaMu, 3aJaHUusIMU
U yKazaHusMH npeniogaBatesiss. CaMoCcTosATeNbHAs padoTa MOKET OCYHIECTBIATHCA B ayJHUTOPHOM
U BHEayAUTOpHOU popmax. IPPEeKTUBHBIM CPEICTBOM OCYIIECTBICHHS CAMOCTOSTENILHON paboThI
ABIIIETCS. DJIGKTPOHHAs HMHQPOPMAIMOHHO-OOpa3oBaTebHasl cpefa YHUBEPCHUTETa, KOTopas
obOecrieunBaeT JOOCTyH K 0OOpa3oBaTeNpHON mporpamme, paboueld mporpamMme AUCHMILIAHBL

MukpomnporeccopHble  ycTpoiicTsa', K  DJEKTPOHHBIM OMOIMOTEYHBIM CUCTEMAaM,
npodeccuoHanpHbIM ~ 0a3aM  JaHHBIX W UH(GOPMALMOHHBIM  CIPAaBOYHBIM  CHUCTEMaM.
N3yuenne  aucuuiuiiHbel — "MUKpOIIPOLIECCOPHBIE  YCTPOMCTBA" BKJIIOYAET  BBINOJIHEHUE

nabopaTopHbIX paboT, U KypcoBoi paboThl. Tema KypcoBoi paOOTHI BBIIACTCS UHIUBUIYAIbHO U
IpescTaBiIsieT co00l pa3paboTKy CTPYKTYPBI M MOAO0P TEXHUYECKUX CPEICTB U KOMIIOHEHTOB IS
peaiu3aliii  yCTpOMCTBA HAa  OCHOBE  MMKpPOIIPOLIECCOPHOM  TEXHHKU  OIPENEICHHOIO

(yHKIIMOHAJILHOTO Ha3HA4YCHMUS.
[TepuonuuHoCTh NMpoBeeHUS, (POPMBI TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
xoz1a OCBOCHUSA JUCLHUIIINH [IPEACTABIICHBI B paboueii porpamme.

®opMOl MPOMEKYTOUHOW AaTTECTAMU IO JTUCHUIUIMHE "MHKpONpoIeccopHbie ycTpoiicTsa"
SBIIICTCSL 3K3aMeH, OPMO MPOMEKYTOUHOM aTTECTAllMd 10 AWCIHIDIMHE KYpCOBOH pabote
apisieTcss M GepeHIPOBAHHBIN 3a4eT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuecTtBo
9K3EMILISAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Crucok UCOIb3yeMOM JIUTePaTyphl
n/n OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. [Anues, Mapat TydukoBud. Mukpormpoueccopsl B CHCTEMax 40
ynpasienus [Tekcr] : ydeOHoe mocobue : [ CTYIEHTOB
ouyHOM  ¢dopmbl  OOyYEeHHS  HAMpPABJICHWH  TMOIATOTOBKH
6akanaBpoB 211000.62 "KoncTpynpoBaHuEe U TEXHOJOTHUS
ANeKTpoHHBIX cpeacTB" u  220400.62 "VYmnpasienue B
texHuueckux cucremax'"] / M. T. Anues; M-Bo oOpazoBaHUs
n Hayku PO, ®I'bOY BIIO "lloBomk. roc. T€XHOJ. yH-T".
Womkap-Oma: TITTY, 2014. - 247 c. ISBN 978-5-8158-1353-
3. Ox3eMmapsl: Bcero 40.

2. |AmueB, Mapat TydukoBud. MUKpPOIPOLIECCOPHBIE CUCTEMBI 31/

ympasienus siekTponpuBogamu [Tekcer] : yuebnoe mocobue| https://portal.volgatech.net/b
[mo HampaBiaenusM mnoarotoku 27.03.04, 11.03.03,|ooks/Aliev_mikroprocessorni

11.03.04] / M. T. Anues, T. C. bBykanoBa; M-Bo 00pa3oBaHusI e_sistemi_2017.pdf

n Hayku Poc. ®epepaunn, ®I'bOY BO '"lloBomxk. roc.

texHo. yH-T". Momkap-Omna: IIT'TY, 2017. - 122 ¢. ISBN 978




-5-8158-1783-8. Dxzemmuisiper: Bcero 31.

Anues, Mapar Ty¢pukoBuu. Wutepdeiico

15/

MukpokoHTpourepoB [Tekcr] : yuebnoe mocobme : mis| https://portal.volgatech.net/b
CTY/ICHTOB HampaBjieHui moArotoBku OakaiaBpoB 27.03.04|ooks/Aliev_Interfeysy mikro

"Vhopasnenue B TexHuueckux — cucremax', 11.03.04
"DJIeKTpOHUKA u HaHOAJIEKTPOHHKA", 11.03.03
"KoHCTpyrpOBaHHE M TEXHOJOTHS 3JEKTPOHHBIX CPeACTB" /
M. T. Anues, T. C. bykanoBa; MUHUCTEpPCTBO HayKu Hu
BhIcIIero oopaszoBanus Poccuiickoit denepanun, PI'bOY BO
"TloBoymxCKuUi roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yuusepcuret”. Momkap-Oma: IIT'TY, 2019. - 93 ¢. ISBN 978-
5-8158-2156-9. Dx3emiuisipsl: Bcero 15.

kontrollerov_2019.pdf

AmueB, Mapar TydukoBuu. Mukporpoueccopel |

43 /

MHKPOIIPOIIECCOPHBIE CUCTEMBI yrpaBiieHus. 32-paspsanbie| https://portal.volgatech.net/b
nporeccopsl cemeiictBa Motorola [Teker] : mabopartopsiii|00ks/Aliev_mikroprocessori
NpakTUKyM : [mis cryaeHtoB Hampasienuin 220400.62 [ mikroprocessornie_sistemi 2

"VopaBnenue B TexHuueckux —cucremax", 211000.62
"KoHCTpynpoBaHHE M TEXHOJIOTHUS JIEKTPOHHBIX cpeacTB] /
M. T. Anues, T. C. bykanoBa; M-Bo oOpa3oBaHusl U HayKH
Poc. ®enepauun, ®PI'BOY BIIO "IloBomxk. roc. TEXHOJ. yH-
1". Womkap-Ona: III'TY, 2014. - 64 c. ISBN 978-5-8155-
1350-2. Dx3eMIuiapel: Bcero 43.

014.pdf

EBctudees, A. B. Mukpokontpomnepsr AVR cemeiicTBa
Classic ¢pupmer "ATMEL" [Tekcr] / A. B. EBctudees.
Mocksa: HJomdka-XXI, 2002. - 285 c. ISBN 5-94120-066-8.
OK3eMILIApEL: BCEro 3.

CxeMOTeXHHMKa AJIEKTPOHHBIX CHUCTeM. MUKpONpoLeccopsl U
MukpokoHtpoiepsl [Tekcr] : [yue6nuk / B. U. boiiko, A. H.
I'ypxuii, B. 5. XKyitkos u np.]. CII16.: BXB-Iletepoypr, 2004.
- 453 c. ISBN 5-94157-467-3. Dx3eMIusipel: Bcero 16.

16

CxeMoOTexXHHKa AJIEKTPOHHBIX CHCTEM. [Mudpossie
ycrpoiictBa [Teker] : [yuebnux / B. W. boiiko, A. H.
I'ypxuii, B. 5. XKyitkos u np.]. CII6.: BXB-Iletepoypr, 2004.
- 496 c. ISBN 5-94157-466-5. Dx3emmsapsl: Bcero 10.

10

Konenos, JI. A. TexHOMOrus U KOHCTPYKLIUU MHUKPOCXEM,
MHUKpomnpolieccopoB u MukpocOopok [Texkct] : [yueOHoe
nocobue mno crneuuansHoctd 210201 "IlpoekTHpoBanue u
TEXHOJIOTUSI  PaIUOIIEKTPOHHBIX CpPEACTB" HaNpaBICHUS
noaroroBkn 210200 "IIpoexkTupoBaHME€ U  TEXHOJIOTHS
anexktpoHHbix cpenacts"| / JI. A. Konemos. U3n. 3-e, crep.
Cankr-IlerepOypr: Jlanb, 2016. - 399, [1] c. ISBN 978-5-
8114-0766-8. Dx3eMIUIIpLL: Bcero 24.

24

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNe
/i

Aynuropun i ipoBe- | [lepedeHs OCHOBHOTO 000PYIOBaHHMS
JeHUs] y4eOHBIX 3aHSITHI,
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTEeCTallMH

[IporpammHuoe
obecrnieueHne

414 (111) Kommiekt Ha 6a3e mMukpokoHTtp Intel

8031/51 (1), Kommiekr Ha Oa3e

Microsoft Windows
Enterprise, CipaBounas




Samsung 940N (KSB) TFT Silver.|Project

(1), Ocuunorpad mudposoit DS050
12A (1), IlepcoHanbHBI KOMIBIOTEP
6  Atlant  A2X2/2G(3)/monuTOp
Viewsonic VA2013wm/3Y (5), TIK
S404,2 400W/Intel  Core i3
540/k1aB., MBIIIb,MOHHT. 21,5"
VA2248-LED (3), IlporpammHO-
TEXHHUYECKUNH KOMIUIEKC Ha 0a3e
koHTpoiiepa  ADAMSSIOM (1),
Cencopubiii  skpan  gis  TFT/2KK
mouutopoB 19" (1), Cucrtem.0n0k
Athlon 64
3500/512Mb*2/160Gb/FDD/DVD-
RW knaB.MbImb.koBp. (6), CraHius
nasuTbHast LUKEY-8520 (2),
[{udpoBoii u3MepuTens TEMIEPATyPHI
FLUKE-54 1I (1), KommuiexT yueOHOM
mebenu (1)

MHUKpPOKOHTpoJIiepoB Motorola 68332 [mpaBoBas cucrema
(1), Komrmiekr Ha 0aze|"Koncynprantr  Ilmroc",
MHUKPOKOHTpoJuIepoB Motorola 68H16|Microsoft Office
(D), Komruiekr Ha 0aze|Standard, Arentr Dr.Web,
MUKpOKOHTpoJiiepoB Motorola 6805 |Komriekt I'APAHT-
(1), MuxpormpouecopHnslii komiuiekT|Mactep, Microsoft

Ha 6ase mpouecccopoB Intel MCS-196|Access, Microsoft Visio
u TMS320C2X (1), Monutop 19"|Professional,

Microsoft
Professional,

Round Simple (6), OCHHUJIJIOI'PA®|Microsoft Visual Studio
C1-81 (2), Ocmunorpad |Enterprise, Kommiekt 110
JIByXKaHaJIbHbIN PCSU100 (1),|nna pemenuss OCHOBHBIX
Ocnunorpad mudporoir  DS1102E [nmonb3oBaTenbckux 3amay

Paznen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBI ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHUs), MPEAYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu onieHnBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBleT-
YPOBCHb MIpoABJIACT YMCHHC JIOTUYHO €ro una3jaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HETOYHOCTHU B HN3JI0KECHNU Marcpualia,
HEJOCTAaTOYHO TMpaBUJIbHBIE (DOPMYIUPOBKH, HCIIBITHIBAET
3aTPYAHCHUA B BBIITIOJIHCHUHA MTPAKTUYCCKUX 3aﬂaHHI>'I.
[TpomBunyThii  [OOyuaromuiicst TBEpI0 3HAET MPOTPAMMHBIN MaTepHall, XOPOIIIO




YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, MPABUILHO
MPUMEHSIET TEOPEeTUYECKHE TOJOKEHUS TpU PEIIeHUU
MPAaKTUYECKUX BOMPOCOB M 3ajay, BiaJieeT HEOOXOAUMBIMU
HABbIKAMU M MPUEMaMH UX BBINOJIHEHUS

Bricokuii ypoBenp |OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO W JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBSA3BIBACTCSA TEOpPUSA C IPAKTUKOW, IIPU 3TOM
oOyJaromuiicss He 3aTpyAHSeTCs C  OTBETOM  IIpHU
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiIseTCs €
3aJlayaMy, BOIPOCAMHM M JPYIMMHU BUJAMU IIPUMEHEHUs
3HaHUH, TOKa3blBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JIUTEpPaTypou, NEPUOJNYECKHUMM W3JAHUSIMH, IIPABUIIBHO
O00OCHOBBIBACT NPUHATBHIE pPELICHHs, CBOOOAHO BIAJEET
Pa3HOCTOPOHHMMM  HAaBBIKAMM, IIPUEMAMHU  BBIIOJHEHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Texymuii KOHTpOJIb yCHEBAaEMOCTU OOecreuuBaeT OLCHHMBAHHE XO0/la OCBOEHHUS JUCIHUILIMHBI
(MozyJIsl) U MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHUIUIMHBL. [lOpSAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEJEHHUs HpPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEILHOCTH, IO
HaKOINUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHast arTecTalysi oOy4yaroUIMXcs HallpaBjIeHa Ha OICHUBAHHUE Pe3yJbTaTOB OOy4EeHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 ©0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNIbHOI MporpamMmme.

1. KakoBo Hanbonee yactoe NprmMeHeHne OAHOKPUCTaNbHbIX MMKPOKOHTPO1/1EpOB?

OtgeT:

1. paboTa B cMCTeMax ynpaBieHus

2. peleHne Hay4yHO-TEXHMYECKMX 33434

3. nocTpoeHue cuctem, obecneumnBatowmx spheKTUBHYIO 06paboTKy MyNbTUMEANNHOM HbOPMaLUK

4. paboTa c 6a3amu AaHHbIX

2. KaK HasbiBaeTcs 061acTb NamaATK B Npoueccope?
1. peructp

2. cermeHT

3. cmeleHune

4, 6ut




. NepemeHHasn, KOTopasa 3aHOCUTCA B perncrp?
. onepaHa,

. CTeK

. YKaszaTenb

. banT

. KaKk Ha3bIBaeTcs nameHeHWe TeKylLen Nocnes0BaTeIbHOCTUM KOMaHA,?
. NpepbiBaHne
. anroputm

. CUHXPOHU3aUHnA

. npouesiypa

. OgHUM 13 cnocob6oB 0bMeHa NAaMATU K BHELLHMM YCTPOWCTBAM ABNSETCA:
. Pexxum npamoro foctyna K namaTtu

. Pexxum popmmnpoBaHUs CUrHANOB NPepPbIBAHUI B NaMATU

. P€XXrm nNporpammHoro yrnpasieHus NnamaTbto

. Pexkum O6C!'Iy)KVIBaHVIﬂ namaAaTn

. B MmnkpokoHTponnepax AVR 0603HavyeHne EEPROM o3HauvaeT:
. 3HeproHe3aBMCcMMan NAMATb SAHHbIX

. SHEeproHe3aBMCcMMan NAMATb MPOrpamm

. pernctposas NamaATb

. CTOPOKeBOI Tanmep

. CY4ETUMK KOMaAHA, — 3TO:

. PErucTp, B KOTOPOM COLEPKMTCA afpec CieayoLe MCNONHAEMOM KOMaHb!

. PErncTp, B KOTOPOM COAEPHKMUTCA KONIMYECTBO BbINOAHEHHbIX KOMaHA, NPOrpammbl
. pernctp, B KOTOPOM COAEPKUTCA 0bLLEE KONMYECTBO KOMAHA, MPOrpaMmmbl

. PErncTp, B KOTOPOM COAEPHKUNTCA o6u.|,ee KONn4ecTBO KOMaHA yYC/1I0BHOTO nepexoaa B nporpamme

. BbibepuTe npaBuibHOE yTBEPXKAEHME:

. 4Yem meHblle agpec npepbiBaHUA B Taﬁnmu,e I'IpepblBaHVIﬁ, TEM Bblle NPNOPUTET NpepbiBaHUA



2. yem bonblue agpec NpepbiBaHUA B TabavLLe NpepbiBaHUI, TEM Bbille NPUOPUTET NPepbiBaHUSA
3. Yyem meHbLUe agpec npepbiBaHNA B Tabauue npepbiBaHUIA, TEM MEHbLLE NPUOPUTET NPepbIBaHUA

4.4yem 6onblue agpec NpepbiBaHMA B Tabanue npepbiBaHUI, TeM 60/blie NPUOPUTET NpepbIBaHMSA

9.CToporKeBol TalMep B MUKPOKOHTPOIIepax Heobxoanum ans:
1. 3aWMTbl MUKPOKOHTPOANEpPa OT cboeB B npouecce paboTbl

2. ANA reHepNpPOBaHUA NPEPbLIBAHUA B CIy4ae COBNAAEHUA COAEPHKMMOro CYETHOTO permcTpa ¢
COZIePXMMbIM CTOPOKEBOTO TaliMmepa

3. 4N reHepnpOoBaHUA NPEPbIBAHUA B CyHae COBNAAEHMWA COAEPKMMOro PerncTpa CPaBHeHMA ¢
COZIePXMMbIM CTOPOKEBOTO TaliMepa

4. pna reHepaumn LLUNM curHana

10. AHanoroBbIM KOMMapaTop NpeAHasHavYeH ana:

1. cpaBHEHUA 3HAYEHWNI HaNPAXKEHMA, KOTOPOE NPUCYTCTBYET Ha [ABYX BbIBOAAX MUKPOKOHTPO/I1Epa U
reHepMpoBaHMM B @HHOM C/ly4ae npepbiBaHMsA

2. 3alWMTbl BbIBOZA MUKPOKOHTPO/IEPA B CyYae, ecav Ha BbiBOoA byaeH noaaH curHan 6onbe 5 B
3. ana reHepaumm WM curHana

4, npeo6pa303aHMﬂ dHa/N0rosoro cMrHana Ha BblIBO4ge MMKPOKOHTPON/1EPA B LI,Md)pOBOﬁ CUTHanN

IIepeueHnb BOIPOCOB MJIsI IPOBEACHUS IPOMEKYTOUYHOM aTTECTAllMU
1. ApXMTEKTYpa COBPEMEHHbIX MUKPOMNPOLECCOPOB: TEPMUHbI U ONpeaeeHUs, MUKPONPOLLECCOPHbIe
CUCTEMbI YNPaBAEHMWSA, apXUTEKTYPHbIE 0COHBEHHOCTUMMKPOMPOLLECCOPHbIX YCTPOMCTB.

2. ApXUTEKTypa COBPEMEHHbIX MUKPOMPOLLECCOPOB: KOPMYC NPOLLECCOPOB, TEXHONOTMMAN3FOTOBNEHMUSA
MHTErpanbHbIX CXeM, MapPKMPOBKa MHTErPasibHbIX CXEM.

3. CTpyKTypa 633080l MMKPOMNPOLECCOPHOM CUCTEMbI: MOAY/b NUTAHWA, MOAYb COpoca
WUCUHXPOHM3ALLMM, KOHTPOIEP NPEPbIBAHUIA, TEPMUHAN.

4. CTpyKTypa 6a30B0OW MUKPOMNPOLLECCOPHOI CUCTEMbI: LeHTPabHbIN NPOLECCOpP, MOAYAbNAMATH,
CynepcKanAapHbIN KoHBelep.

5. MporpammmnpoBaHne MUKPOMPOLLECCOPHbIX YCTPOMCTB: OCHOBHbIE 3TaMnbINPOEKTUPOBAHUA N OTAAAKM
nporpaMmmHoro obecneyeHus, A3blk1 BbICOKOTO M HU3KOTO YPOBHALOCTOMHCTBA U HELOCTATKM.

6. MporpammmpoBaHMe MUKPOMNPOLLECCOPHBIX YCTPOMCTB: cnocobbl agpecauunn Ha asbikeaccembnepa,
aNrOPUTM BbINOJIHEHWA KOMaHZAbI, KOMaHAbl U TUMbl AAHHbIX.

7. MMKpONpOoLEecCcopHble CUCTEMbI YNPaBAEHUA: yNpaBAeHWUe CONeHOUAOM, pene NBbICOKOBObTHOM
HarpysKoi.

8. MUKpOKOHTpoAEepPbI C apxuTekTypoi AVR: cTpyKTypa npoueccopa cemencTtea AVR,perncrposas
MoAenb, cnocobbl aapecalmm, cucTemMa KOMaHg, nepudepuiiHble yCTpoincTea MpyHKLUKN BbIBOAOB KOpMyca



ATmega8515.

9. MuKpoKoHTpoanepsbl cemencrea PICmicro: mnaawue noacemelictea PICMicro, cpeaHeenoacemeiictso
PICMicro, ctapwee nogcemeiicteo PICMicro.

10. BBoA-BbIBOA, AAHHbIX MUKPOMPOLLECCOPHOM CUCTEMbBI: aHANI0MOBbIN KOMNApPaTop,aHaNnoro-uMdpoBsoin
npeobpasoBaTenb.

11. BBoA-BbIBOA, AaHHbIX MUKPOMNPOLLECCOPHOM CUCTEMbI: NOC/IeA0BATE/IbHbIN UNapaniebHbli BBOA-
BbIBOJ, AAHHbIX.

12. Npoueccopsl LMdppoBoi 06paboTKm curHanos: cuctema umdpoBoit 06paboTKM cUrHana, TMnoBble
3a43a4u pewaemble undpoBoi 06paboTKoM CUTHaNOB.

13. Mpoueccopbl 06LLEr0 HA3HAYEHMA C APXUTEKTYPOMN X86: MUKponpoLeccop cemelictBaPentium I.

14. NMpoueccopbl UMdppoBO 06PabOTKM CUIHAJIOB: TUMOBbIE 3a4a4M pellaemMble LMppoBoMobpaboTKu
curHanos, npumeHeHme MUOC npu punbTpaumm curHana.

15. Mpoueccopbl 06LLEro HasHa4YeHUs C apPXUTEKTYPOI X86 1 Xx64: mMKponpoueccopbicemeincTsa Pentium 4
n Itanium |A-64 npnBeCcTM OTINYNA APXUTEKTYP.

16. Mpoueccopbl uMdppoBoit 06paboTkM curHanos: npumeHeHue MUOC npu pacno3HaBaHUMPEYH,
npumeHerune MUOC B undpoBoit ayamocucteme BoCnpomsseaeHNa KOMNaKT-AUCKOB.

17. MukpokoHTponnepbl cemerictea MCS-51: cTpykTypa npoueccopa cemeinctea MCS-51,perncrposas
mozenb, cnocobbl aapecaunm u cuctema KomaHa, GyHKUMM BbiBOA0B Koprnyca8051AH.

18. MUKpOKOHTpoAnepbl cemeiicTea Motorola: 0buwan cTpykTypa MUKPOKOHTPO/I/IEPOBCEMENCTBA
68HC05/705/08, apxuTeKTypa, pernctposas moae/b, Cnocobbl agpecalmm U cucTeMakomaHa npoueccopa
cemeiictea 68HC0O5/705/08, dpyHKLMM BbIBOAOB KOpPMyca.

19. Npoueccopsbl LMdpoBoit 06paboTKkm curHanos: cnocobol peanmsaumnm anroputmosllLLOC, cTpyKTypa
npoueccopa umppoBon 06paboTKM CUTHANOB.

20. BBoA-BbIBOA, A3aHHbIX MMKPOMPOLLECCOPHOM cnucTemMbl: TokoBas netns 4-20 mA,
TalMepPbIMUKPONPOLLECCOPHOM CUCTEMBI.

21. MMKponpou,eccoprle CUCTeMbI yNnpaBaeHUA: ynpaBaeHUe aiekTpoasuratenem,ynpasieHme WaroBbim
ABUraTesiem cXxembl NOAK/HOHEHUA.

22. MUKpPOKOHTpoAepHasa ceTb: npoToKon 12C, npotokon CAN cxembl NOAKAIOYEHUA.
23. MUKPOKOHTPOAIepHAn ceTb: NPOToKoAN RS-485 n RS-422 cxembl NOgKAKOYEHUA.

24. MuKponpoueccopHble cMCTeMbI YIPaBAEHUA: NOAKAIOYEHME CBETOANOA0B,NOAKNOYEeHNe 7-
CEerMmeHTHbIX CBETOANOAHbLIX UHOWKATOPOB, BBOA AaHHbIX C ManMLIHOVIKJ'IaBMaTypr, ynpasseHue
KNOKOKPUCTaNNTNYeCKUM MHONKATOPOM.

25. Mpoueccopbl 06LWero HasHaYeHUs C APXUTEKTYPOI X86: MUKponpoLeccop KomnaHMMAMD K5.
26. Mpoueccopbl undpposBort 06paboTkun cnrHanos: npoueccop ADSP-2116x, rmbpuaHblenpoLeccopsi.
27. Mpoueccopbl 06L1Eero HasHaYeHUs C APXUTEKTYPOI X86: M1UKponpoL.eccopbl KomnaHMMAMD K7.

28. Mpoueccopbl undppoBot 06paboTKkn cnrHanos (Npoueccopbl LndpoBoin 06pPaboOTKMCUIHANOB C
dUKCUMpoBaHHOWM M NNaBatoLlei Touykoi, npoueccopbl Motorola (DSP56000).






