MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKHM I'OCY TAPCTBEHHbBIN TEXHOJIOTMYECKU YHUBEPCUTET

PNl CHOPMUPOBAHA, e T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" y-r BE P}H ﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

10.03.2025 r.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

C.1.2.11 IlpumeHeHne nporpaMMHUPYEMBIX JIOTUUECKUX UHTEIPaIbHBIX CXEM U
MHUKPOKOHTPOJUIEPOB B PAAMOTEXHHUUECKUX CHCTEMaX

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

Hanpanenune noaroToBku

(CrenuanbHOCTB) 11.05.01 Pasnod/1eKTPOHHBIE CHCTEMBI M KOMILIEKCHI

KBanudukanus BeITyCKHUKA Hnxenep

(bakaaBp/MarucTp/CeLHaIKCT)

CHGI_II/IEU'II/ISEIHI/Iﬂ PaguonokalimoHHBIE CUCTEMBI U KOMILJIEKCHI

Kypc 4

Cemectp 7,8

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoeMKocTb 10 yueOHOMY IUIaHy 2881/8 4acOB/3a4ETHBIX €IMHHII
Jlexknun 64 JacoB
JIaboparopHbie pabOTHI 64 JacoB
[IpakTrueckue 3aHATHS - 4acoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTH (0€3 yuera 3K3.) 128 4acoB
KonTtaktHas paboTa 1o sK3aMeHy 6 9acoB
Kypcogoii mpoekt (pabota) 8 ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3Kk3.) 124 JacoB
CamocrodrenbHas padoTa 1o MOAr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 8 ceMecTp
3auer 7 cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 11.05.01 PagrosnekTpoHHBIE CHCTEMBI M KOMIIIEKCHI

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib PTuMBC COI'NTACOBAHO A.B. Kazapunosn
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa paanoTeXxHUYECKUX U MEIUKO-ONOIOTHYECKUX CUCTEM

(HaumeHoBaHME Kadeapsl)
20.01.2025 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Okcnept(sl): BnacoB Hukura Muxaiinosuy, 3amecturens HauanbHuka HTL «Kopamm» AO
Mapuiickuii MalIMHOCTPOUTEIIBHBIN 3aBOJ

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2025 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



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

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. T1K-2 [1K-2.1 3HaTh NPUHUMIIBI |3HAHUSA: YUCIICHHBIC METO/BI PEIICHUS 3a1a4
Cnocoben MIPOEKTUPOBAHUS IIPOCKTUPOBAHUS CUCTEM;
pa3palaThIBaTh |paguoO3I1EKTPOHHBIX YMEHHHA:
CTPYKTYPHBIE U |CHCTEM U KOMILIEKCOB HaBBbIKU:
¢ynkunonanshsl |[1K-2.2 YMmers 3HAHHA:
€ CXCMbI HPOBOJUTDH PACUCTBI yMeHHusi: pa3padaTbiBaTh AITOPUTMBI paOOThHI
PalHO3ICKTPOHH | XapaKTEPUCTUK OMOTEXHUYECKUX CUCTEM;
BIX CUCTEM U PaaNO3JIEKTPOHHBIX HABBIKH:
KOMIUIEKCOB, & |yCTpPOMCTB,
TaKXe PaAMO03JEKTPOHHBIX
npuHuunuaneiel |[1K-2.3 Braners 3HAHMA:
€ CXEMBbI HaBbIKAMH Pa3pabOTKH  |ymeHus:
PaAnO3JIEKTPOHH |IPUHIUIMAIBHBIX CXEM  (HABBIKHM: IIPOBEICHUE BBIYMCIMTEIBHBIX
BIX YCTPOHCTB ¢ |POY ¢ npumeHennem SKCIIEPUMEHTOB C UCIIOJIb30BAHUEM CTaHAAPTHBIX
npumeHeHneM  |coBpemMeHHbIX CAIIP M [mporpaMMHBIX CPECTB C LIEbIO NONydeHHs
COBPCMCHHBIX NaKETOB IIPHUKIIATHBIX MaTeMaTUYECKUX MOJEJIEH MPOIIECCOB,
CAIIP un IporpamMm IPOTEKAIONINX B CHCTEMAX ;
MaKEeTOB
MPUKIIATHBIX
Iporpamm
2.TIK-3 [1K-3.1 3HaTh NPUHIIMIIBI [3HAHUSA: OCHOBHBIE IIPUHIIUAIIBI IOCTPOEHUS CUCTEM;
Cnocoben MIPOEKTUPOBAHUS yMeHHUs:
OCYIIECTBIISITh  |KOHCTPYKIUH HABBIKH:
MIPOEKTUPOBAHUE | paIHOITEKTPOHHBIX
KOHCTPYKIUI CpEJICTB
anektpoHHblx  |IIK-3.2 VmeTs 3HAHHA:
CpeIcTB € HCTI0JIB30BATh YMEHHMS: AaHAIN3UPOBATh JIAHHBIE I pacdyeTa U
OPUMCHCHUCM  |HOPMATHMBHBIC 1 MPOEKTUPOBAHUS IETAJIEH U y3JI0B
COBPEMEHHBIX  |CIpaBOYHBIC JAHHBIC TIPH |HaBBIKH:
CAIIP u pa3paboTKe MPOEKTHO-
[IaKETOB TOHCTPYKTOPCKOM
MPUKIIATHBIX JIOKYMEHTAIUU
porpaMm I1K-3.3 Bnanets 3HAHMA:

HaBbIKaMH OOPMIICHHS  |ymeHus:

MPOEKTHO-
KOHCTPYKTOPCKOM
JIOKYMEHTaIH B
COOTBETCTBHUH CO
CTaHJapTaMH

HABBIKHU: IIPOCKTUPOBAHUE JIE€TATIEH U Y3JIOB CUCTEM
B COOTBETCTBUU C TEXHUYECKUM 3a1aHUEM C
WCITOJIb30BAaHUEM CPEACTB aBTOMATU3ALNHI
IIPOEKTUPOBAHUS;




3. 11IK-4 I1K-4.1 3natp 3HaHusi: COBPEMEHHBIN YPOBEHb

Cnocoben COBPEMEHHBIN YPOBEHb |MHUKPOIIPOLIECCOPOB, MUKPOIIPOLIECCOPHBIX CUCTEM,
pa3pabarbiBaTh |MUKPOIIPOLECCOPOB, IIPOrpaMMUPYEMBIX JIOTUYECKUX UHTETPAIIBHBIX CXEM
1 poBbIC MHUKPOIPOLIECCOPHBIX ¥ aBTOMaTHU3MPOBAHHBIX CPENICTB LTSI Pa3padOTKU
pPaIMOTEXHUYECK [CUCTEM, W3JIeIIMHA Ha UX OCHOBE

Ue yCTPOMCTBA  |[IPOrpaMMUPYEMBIX YMEHUs:

Ha COBPEMEHHOH |JIOTUYECKUX HABBIKU:

g poBon UHTErPAIBHBIX CXEM U

3JIEMEHTHON aBTOMATU3UPOBAHHBIX

Oase ¢ CPEACTB Ul pa3pabOTKH

UCIIOJIb30BaHUE |M3JICNIMI HAa UX OCHOBE
M coBpemeHHbIX |[1K-4.2 YMmeTb BbIOUpaTh |3HAHMSA:

IIaKeTOB BJIEMCHTHYIO 6a3y Juis yMeHHusi: YMETb BHIOMpATh dJIEMEHTHYIO 0a3y Juist
OPUKITATHBIX M (ppoBbIX U(POBBIX PAAUOTEXHUYECKUX YCTPOUCTB
IIpOrpaMm PaIMOTEXHUYECKUX HABBIKH:

YCTPOUCTB

[1K-4.3 Bnanets 3HAHMA:

COBpPCMCHHBIMHA YMEHHUS:

CPEICTBAMH Pa3pabOTKH |gaBBLIKH: Bianets COBpeMEHHBIMU CPEACTBAMU

1 (POBBIX pa3paboTKu MUPPOBBIX PATUOTEXHUICCKIX

PaIMOTEXHUYECKUX YCTPOMHCTB

YCTPOMCTB

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JlucuumnirHa OTHOCUTCS K 4acTH, (popMUpyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL.

JucuumnirHa siBisercst 00s3aTeabHON

Jns  nmpojnomkeHust  (GopMHpoOBaHMS ~ 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
NPEIUIECTBYIOIUX  AUCUMILIMH:  KOMIBIOTEpHOE  NPOEKTUPOBAHME U MOJEIMPOBAHHE
paauosnekTpoHHblx cpeactB  (I1K-2), KommbroTepHoe mnpoekTHpoBaHME U MOJEIUPOBAHUE
paauoanexTponubix cpeacts (IIK-3), Hudposas odpadotka curnanos (ITK-4)

W3ydyaemass IUCHUIUIMHA SIBJISETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMA B CIEAYIOIUX JUCHUIUIMHAX: OCHOBBI TEOPHM pPaJMOHABUTALMOHHBIX CUCTEM U
komiuiekcoB (IIK-2); rocymapcTBeHHON MTOroBOM arrectanuu B (opme: BpimonaHeHue u 3amura
BBIMYCKHON  KBanugukannoHHoi pabotel (I1IK-3), BeimomHeHne u  3amuTa  BBITYCKHOM
kBanupukanronnoi padotsr (I1K-4)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jnst dopmupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU CTPATETMUYECKUMHM TEXHOJOTUSIMU SIBJISIFOTCS: HMCCIEAOBATENbCKUE, JICKIIMOHHbBIE
3aHSTHSI, TPAKTUYECKHE U JTA00PATOPHBIC 3aHITHUS

Ha poctmwxeHne KOHKPETHBIX TIielel OOydeHHs] HampaBJICHBl TPUMEHSEMbIE TaKTUYECKUE
TEXHOJIOTUH: KJaccudecKas JISKIUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

7 cemecTp



N KomnuecTtBo | DopMupyemsie
Bunbl v TeMbI 3aHATHIA
4acoB KOMITETECHIINU
IJINC 108 [K-2, T1K-3,
[1K-4

Jlexuus. Beenenue 2
Jlexuwmst. [TJIUC B nepapxuu 1uppoBBIX HHTETPATBHBIX MUKPOCXEM 4
JlaboparopHas pabota. ccnenoBanue J10ru4eckux 31€MEHTOB Ha 4
OCHOBE ITPOrPaMMHPYEMBIX JIOTHYECKUX UHTETPATBHBIX CXEM
(ININUC) B cpene Xilinx ISE
Jlexuwms. DnementHas 6aza [TJIMC 8
JlaboparopHas padota. MccnenoBanrne KOMOMHAITMOHHBIX CXEM 4
Jlexuus. Cuctemsl Ha KpUCTajlie 4
JlaGopaTtopHast pabora. [locinenoBarenbHOCTHBIE YCTPOUCTBA: 6
TPULTEPbI U PETUCTPEL.
Jlexuus. Onenka napameTpoB U xapaktepuctuk [IJIMC 4
JlaboparopHuas pabdoTa. [TocnegoBare1bHOCTHBIE YCTPOMCTBRA: 8
CUCTYHUKH.
Jlexuus. Metoasl ¥ cpeicTBa MPOSKTUPOBAHUS YCTPOIMCTB 10
uudposoit rexauku Ha [IJIMC
JlaGopaTtopHnas padora. PaboTa ¢ BHeIIHUMEU UHTEpdericaMmu 10
3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
PTP
BrimonHeHne MHIMBUYaIbHOTO 3a/1aHUs 44
WHast KoHTaKTHas paboTa: 3a4eT 0

8 cemecTp

. KomnnuectBo | Dopmupyemsie

Bust 1 TeMBbI 3aHATHIA
4acoB KOMITETEHIIHH
MuKpOKOHTpOJLIEpHI 94 [K-2, T1K-3,
[1K-4

Jlexuus. bazoBble JIEMEHTBI MUKPOKOHTPOJIIIEPA CEMENUCTBA 4
ATMEGA
JlaGopaTtopHnast pabota. bazoBbie 351eMEHTHl MUKPOKOHTpPOJIIIEpA 4
cemerictrea ATMEGA
Jlexuwms. Taiimeps! u mocneaoBarenbHblid nHTEpdEiic SPI 6
JlaGopatopHas pabota. Taiimepsl 1 ocneaoBaTeIbHbIN HHTEpdETic 6
SPI
Jlexuus. [Tocnenosarensublil nuaTepdeiic UART u ALITT 6
JlaGopatopHas pabota. [TocnenoBarensublii nuntepgeiic UART u 6
AL
Jlexuust. ITpotokon padots! ¢ KK WH1602 6
JlaGopatopHas pabota. I[Ipotokon padotsr ¢ JKKI1 WH1602 6
Jlexuwust. ITpoTokon paboTsl ¢ naTunkom TemnepaTtypsl DS18B20 6
JlaGopaTtopnast pabota. [IpoTokois paboThI ¢ TaTINKOM 6
temneparypsl DS18B20
Jlexnus. Ucnonp3oBanne OeCKOHTAKTHBIX cunThiBaTeneid RFID 4
JlaGopaTtopHnas pabota. Mcrons3oBanne 0€CKOHTaKTHBIX 4

cuntriBareser RFID




3agaHus Ui CAMOCTOSTEIILHON pabOThI, B TOM YHCIIC BBIMOJHECHHE
KYPCOBOTO MPOEKTa/padoThI

BbIosHeHHE HHANBUIYaTIbHOTO 33 1aHHsI 30
BBIIOJIHEHHE KYPCOBOT'O MIPOEKTA/PAaOOThI 50

3a,I[aHI/I$I JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC

Muas koHTakTHAsg padoTa: 3aluTa KYpCOBOro MPOEKTa/padoThI 0
IToaroTroBka K dK3aMeHy 30
ITpoBeicHNME SK3aMEeHA 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

W3ydeHrue AMCHMILTUHBI PEKOMEHIYETCs HadaTh C O3HAaKOMIIEHHUs ¢ pabodyeil mporpaMmoi, ee
CTPYKTYpOl U coJep)KaHHEeM pa3lelioB. Y4eOHbI MaTepuan CTPYKTYpPUpPOBaH, HU3Yy4EHUE
JICITUTUTAHBI OCYIIECTBIISCTCS B TEMaTUIECKON MOCJIEIOBATEIBHOCTH.
3aHATHSA JIEKIIMOHHOIO THNA JAalOT CHUCTEMAaTU3WPOBAaHHBIC 3HAHWSA 110 JAWCIUIUIMHE
KOHIICHTPUPYIOT BHUMaHUE Ha HanOoJee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsS BECTH KOHCIIEKTHPOBaHUE y4eOHOro Matepuana; oOpaiiaTe BHUMaHUE Ha
GOpMYIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MPOOIEMBl, SBIECHUS WM TpoIlecca;
3aUKCUPOBATH BBIBO/IBI u MIPAKTHICCKHE PEKOMEHTAIIHH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAET O3HAKOMJIEHME C ILJJAHOM
1ab0paTOpPHOTO 3aHATHS; PAbOTy C KOHCIEKTOM JIEKIIMii, BBIMOJHEHUE JIOMAIHEro 3aJaHus,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW IUTEepaTypoil, HAyYHBIMH M3AAHUAMU H
JICKTPOHHBIMU  00pa30BaTEIBLHBIMUA PECYpPCaMH, PEKOMEHIOBAHHBIMU paboueil mporpamMmon
JUCITUTUTAHEI.

CopnepxaHue caMOCTOSATEJBLHOI PadoThl omnpenensercs padoued mporpamMmon AMCHMILIUHBI |,
OIICHOYHBIMU M METOAMYECKHMMH MaTepHhalaMu, 3aJaHisIMH M YKa3aHUSIMH TPENoaBaTes.
CamocTosTenbHass padoTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOU Qopmax.
O(PGEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI CaAMOCTOATEILHONW pPAOOTHI SIBIAETCS DJICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeibHAsT Cpella YHUBEPCUTETa, KOTOpas oOecreymBaeT JOCTYI K
oOpa3oBaTenpHOl mporpamme, paboueil TporpamMme JUCHUIUIMHBI , K  OJIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHalbHBIM 0a3aM JaHHBIX ¥ MHPOPMAIIMOHHBIM CIIPABOYHBIM
CHCTEMaM.

N3yueHnne DUCHUIIIMHBI BKJIIOYAET BBHITIOJIHEHHE KYpPCOBOTO TpoekTa (paboTel), jJabopaTopHOM

paboTHI, pacu€THO-TpaduaecKoit paboTEHL.
[TeproandHOCTh TIpOBEACHMS, (POPMBI TEKYILETO KOHTPOJS YCIIEBAeMOCTH, CUCTEMA OIICHUBAHUS
xoJ1a OCBOGHUS TUCIUTLTAH MIPEICTaBICHBI B paboueii mporpamme.

DopMOli MPOMEKYTOUHOM aATTECTALMU I10 JUCLUIIIMHE SABISIETCS 3a4€T, 3K3aMEH,II0 KypCOBOHN

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOANMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-IC6HO-MCTO,Z[I/I‘-ICCKOC obecrnieucHue



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |[IpoekTupoBanue BCTpPanBaeMbIX CcUCTEM Ha 31/

MUKpoKoHTpoiuiepax [Tekcr] : sabopaTOpHBINA MPAKTUKYM :
[mo cnenmansHOocTH 210600.65 "PannosneKTpoHHbBIE CUCTEMBI
U KOMIUIEKCH" W HampaBieHusM mnoarotosku 210400.62
"Pagnorexnuka", 201000.62 "bnoTeXxHUYECKHE CHCTEMBI H
texaonoruu"] / [A. A. PoxxeHIoB u jp.] ; mox obml. pea. A. A.
PoxennoBa; M-Bo o6pa3zoBanus u Hayku PO, ®I'bOY BIIO
"[ToBoik. Toc. TexHoil. yH-1". Momkap-Ona: III'TY, 2015. -
119 c. ISBN 978-5-8158-1510-0. Dx3eMiuisipsl: Bcero 31.

https://portal.volgatech.net/b
ooks/Rozhencov_proektirova
nie_vstraeviemix_sistem _na_
mikrokontrollerax_2015.pdf

PoxenuoB, Anekcell ApkanbeBud. Pa3paboTka ycTpoiicTB
00pabOTKM CHUTHAJIOB Ha TMPOTPAMMHUPYEMBIX JIOTHYECKHX
MHTETpaTbHBIX cxeMax [TekcT] : mabopaTopHBI MPaKTHKYM :
[mo cnemumanbsHOCTsM: 11.05.01, 11.03.01, 12.03.04] / A. A.
Poxenuos, A. A. baes, /. C. Uepnbliie; M-Bo 00pa3oBaHus
n Hayku Poc. @epepaunn, ®I'bOY BO "IloBomxk. roc.
texnon. yu-t". Momkap-Ona: III'TY, 2016. - 131 c. ISBN
978-5-8158-1713-5. Dx3emmuisapsl: Bcero 11.

11/
https://portal.volgatech.net/b
ooks/Rozencov_razrabotka u
stroistv_2016.pdf

[IpuMeHeHre MUKPOKOHTPOJIJIEPOB B PAJAMOTEXHUUYECKUX H
ouoMegunuHCckux cucreMax [Tekct] : yuebHoe mocoOue :
[t cienmanbHOcTH 11.05.01 "PaanosnekTpoHHbIE CHCTEMBI
U  KoMmIuleKchl", HampaBiaeHud noarotoBku  11.04.01
"Pagnorexnuka", 12.03.04 , 12.04.04 "buorexHuueckue
CUCTEeMBl W  TEXHOJOTHH', U3YYAIUX AUCIHUILTUHBI
"Hudpossie yCcTpoiicTBa u MUKpPOIPOIIECCOphI",
"MuKponponeccopHbie CUCTEMBI", "[IpoexTpoBanue
BCTPaWBaeMbIX CHUCTEM Ha MuKpokoHTpoiuiepax", 11.03.02
"MH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CHCTEMbI CBS3H"
qucUIIUHEL "CHUCTeMBbl paauovacTOTHON uaeHTUuKamu' |
/ A. A. PoxenuoB, A. A. baes, 10. E. I'apumnona, C. A.
OxotHuKOB; M-Bo oOpa3oBanusi U Hayku Poc. Denepanuw,
®I'BOY BO "IMoomxk. roc. Texuon. yH-t". Momkap-Omna:
nrry, 2018. - 171 c¢. ISBN 978-5-8158-1992-4.
OK3eMIIsAphL: Bcero 12.

12

MscuukoB, Bnagumup WBanoBud. MuUKponpoueccopHbie
cuctembl [Tekct] : yueb. mocobuwe / B. WM. MscHuKOB.
Momkap-Ona: MapI'TV, 2005. - 523 c. ISBN 5-8158-0355-3.
Ok3eMIIsAphl: Bcero 134.

134

MscuukoB, Bnagumup WBanoBud. MuUKpompoueccopHbie
cucrembl [Tekcr] : mab. mpaktukym / B. U. MscHUKOB.
Momkap-Ona: MapI'TV, 2006. - 206 c. ISBN 5-8158-0382-0.
OK3eMILIAPEL: Bcero 29.

29

MsicaukoB, Brnagumup WBanoBuuY. MuUKpONIpoLecCOpHbIE
cucrembl [Tekcr] yueb. mocolbue [0 KypcoBOMY
MPOEKTUPOBAHUIO | ISl CTYAEHTOB 1O crienraibHocTy 230101
"BhIumcii. MalIuHbl, KOMILIEKCHI, cHcTeMbl 1 cetn" / B. 1.

66 /
https://portal.volgatech.net/b
ooks/Mjasnikov_mikroproce

ssornye_sistemy.pdf




MsicuukoB. Momxkap-Ona: MapI'TY, 2008. - 242 c. ISBN
978-5-8158-0662-7. Dx3eMIUIsphL: Bcero 66.

6.2. MaTtepuanbHO-TeXHHYECKas 6a3a v MPOrpaMMHOE O0eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 402 (111) MexaucuuiuimHapHas j1abopatopaas | Microsoft Windows

mwiardopma B KOMILJICKTE c|Enterprise, CnpaBounas

anmnapaTHO-IPOrPaMMHBIM IIpaBoBas cucrema

koHtposiepom NI ELVIS  II|"Koncynbrant [Tmroc",

+Hardware (7), YueOnsiii crenn DE1-[Microsoft Office

SoC /Terasic Technologies L.L.C (2) |Standard, Areatr Dr.Web,

Microsoft Access,

Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommnekt 10

JUIsL pElIeHHsT OCHOBHBIX

MOJIb30BATEIbCKUX 3a7ad,

Mathcad University

Classroom Perpetual - 40,

Altium Designer

Perpetual EDU  v15,

LABVIEW, Proteus VSM

for AVR, LABVIEW

2. 531 (1) Ocuwmnorpad mudpposoir DS 1052E[Microsoft Windows

(5), Ocmumiorpad uudposoit DS|Enterprise, CnpaBounas

4054 (1), 1IK B112,2  420W/Intel|npaBoBas cucreMa

Celeron Dual-Core|"Koncynprant  Ilmroc",

E3300/xm,Mmbimib,puast,MoH. VA1931[Microsoft Office

(5) Standard, Arent Dr.Web,

Microsoft Access,

Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 1O
JUISL PEIIeHUs] OCHOBHBIX
MOJIb30BaTEIbCKUX 3aJ1a4,

Mathcad University
Classroom Perpetual - 40,
Altium Designer
Perpetual EDU  v15,

LABVIEW, Proteus VSM
for AVR, LABVIEW




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

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

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

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

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJ]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHEHHS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C NMPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMH  U3JIaHUSIMH, TIPaBHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[IpumMepsl THMOBBIX KOHTPOJIBHBIX 3alaHWii ®W3 0a3bl (POHIA OIEHOYHBIX CPEACTB TIO
00pa30BaTeNIbHON NpOrpamMmme.

1. YTo Takoe MUKPOKOHTpOANep? A Yero oH npumeHsaeTca?

2. MoAcHUTEe, YTO OT/INYAET MUKPOKOHTPOJIJIEP OT MUKPOMNPO-L,eccopa.

3. HasosuTe TUNbl NamMATH, KOTOPbIMK 061aAaET paccMmaTpMBae-mMblit KOHTpoanep ATmega328.

4. OnA 4yero Ncnosib3yrTcA MPOrpaMMHbIE CXEMHble CUMYAATOPbI?

5. B ntobon nporpamme gns AVR K npoekTy nogkatovaetca ¢ann io.h. na yero?

6. A Yyero HyXHbl ¢bt03-6UTbI? KaK X MOXKHO U3MEHUTbL?

7. Y4710 TaKoe npepbiBaHWE? YTO HYXKHO caenaTb, YTobbl MICNONb30-BaTb ONpeaeNeHHOe NpepbiBaHME NPy
pabote?

8. HazoBuTe perucTpbl ynpaBaeHna noptamm u nx GyHKUUK.

9. [inAa yero ucnonbayetca 3anucb Buaa PORTB |= 1<<PB2; nnu DDRC &= ~1<<PD3?

[IepeueHb BOIPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTAUN
3auer

1. Moyemy HeNb3Aa NPOCTO NOAK/IOYUTL HECKOJIBKO MHAMKATOPOB K NOPTaM KOHTpoanepa?

2. Y10 TaKoe AMHaMMYecKaa MHOUKaumMA? O6bACHUTE e€ NPUHLMMbI U YKaXKUTe 061acTb NPUMEHEHMUS.
3. B coctaB ATmegal68 BxoaaT HECKOIbKO TalMepoB. YTO 3TO U AN1A YETO OHU HYXKHbI?

4. HazoBute npemmyLLecTBa annapaTHOro Talimepa no CpaBHEHMUIO C GYHKUNEN 3a4ePKKN.

5. Yto Takoe LLUMM? KakoBa 06nacTb ero npumeHeHus?

6. YTo Takoe perncTp? ECTb M OTAMUMA MeXKAY PAacCMATPUBAEMbI-MU PEFUCTPAMMU U PErncTpamm
KOHTpoJsi/iepa?

7. HazosuTe BUAbBI U 061aCTb MPUMEHEHUA PErUCTPOB. B Yem 3a-KtovatoTca npeMmyLLecTBa
OBYXCTyNeH4YaTbIX perncTpos?

8. Ons yero ncnonbsyetca nHTepdelic SPI?

9. Kak npoucxogmT o6MeH gaHHbiMM No SPI? PaccmoTpuTe cnyyait ¢ HECKONbKMMM NOAYNHEHHbBIMM
yCTpoMncTBamMu.

10. Kak npousBoanTca MHMUMAAM3aLma obmeHa no SPI B MUKpO-KOHTponepe?

9K3ameH

1. [avite onpeaeneHne KOMBMHALNMOHHOTO LMPOBOro YCTPOMCTBA.

2. lalite onpeaeneHne mynotunaekcopa. MNpuseaete TabanLy UC-TUHHOCTU MyAbTUREKcopa. MpueeguTe
npumepbl UCNOIb30BAHMA MY/b-TUMJIEKCOPOB.

3. MpueeaunTe cxeMy YeTblpeXKaHAbHOTO My/IbTUMIEKCOPA.

4. Naitte onpeneneHue gewmndpatopa. Mpuseante Tabanuy UCTUH-HOCTU aewmndpaTopa U Nnpumepsl
MCcnosb3oBaHMA AewndpaTopos.

5. MpueeaunTe cxemy TpexBxoa0Boro aewndpartopa.

6. [lainTe onpeaenenue wuopatopa. Mpuseante Tabamuy UCTUHHO-CTU WndpaTopa. NpuseamTe npumepsl
MCNo/1b30BaHMA WNHPATOPOB.

7. NMpuBeaunTe cxemy YeTblpexBxoaoBoro wudpatopa.

8. [aiiTe onpepeneHune gemynbtunaekcopa. Mpuseaete TabamLy UCTUHHOCTM AEMYALTUNNEKCOPA.
MpuBeauTe NpUMepbl UCNOb30BAHUA MYNbTUMNIEKCOPOB.

9. CuHTE3MpYITEe AEMYNLTUMNNEKCOP C YETbIPbMA BbIXOAAMMU.

10. NpuBeguTe NpUMepP CXeMbl AEMYIBTUMNIEKCOPA, BbINOJHEHHOIO Ha AelwmndpaTope.

Hynesoli 6bunet

1. Y70 TaKkoe gMHammyecKaa nHanKauma? O6bACHUTE €& NPUHLMNbI U YKaXuTe 061acTb NPUMEHEHUS.



2. anBe,ﬂ,MTe CXeMy 4eTblpeXKaHa/IbHOIo MynbTUNJIEKCOPA.

3. CMHTE3NpYyNTE AEMY/IbTUNAEKCOP C YETbIPbMA BbIXOAAMMU.



