FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJAIO:
JlnpexTop UHCTUTYTA
Bricmias mkona 3JIeKTPOHUKHU U

KOMITBIOTCPHBIX HAYK
%%'d@% DueKTpOHHbIT Iy o onorne

ichenkogi
10.11.2020

I'. 1. Pagquenko

PABOYAS ITPOI'PAMMA

aucuMIiebl B.1.05 Mukponponeccopsl, MUKPOKOHTPOJUIEPH! M BBIYUCIUTEIbHAS

TCXHHUKA

s Hanpasyaenus 27.03.04 YnpapiieHre B TEXHUYECKUX CUCTEMAX
YPOBeHb OakanaBp THI NPOrpaMMbl AKaJieMHUUeCKUi OakaiaBpuar
npo¢uiIb NOATOTOBKHU YIpaBieHUE U HHPOPMATHKA B TEXHUUECKUX CHCTEMAaX

¢opma o0yueHust 3a04Hast

kadeapa-pa3padoTunk ABTOMATHUKA U YIIPABJICHUE

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
nonrotoBku 27.03.04 YinpaieHre B TEXHUUECKUX CUCTEMAX, YTBEPAKAEHHBIM TPUKA30M

Muno6pnayku ot 20.10.2015 Ne 1171

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., Ipod.

|

1OYpry

TIDI1, xparTes B chetene
mooGopora

JI. C. KazapuHoB

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

0 yHiBepeHTeT

E. B. Bcrasckas

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Hayuuthb cTyneHTa COBOKYTHOCTU CPEJCTB, CIIOCOO0B U METO/IOB YEJIOBEYECKOM
JesITeIbHOCTH, HalIPaBJICHHOW Ha CO3/IaHUE U MPUMEHEHHE WH()OPMAITMOHHOTO,
AITOPUTMHUYECKOT0, allllapaTHOro, MPOrPaMMHOIO U METOAMYECKOTO 00ECIIEYEHUsI CUCTEM
yIPABJICHUS TEXHUYECKUMH 0ObEKTaMH, TEXHOJIOTHUECKUMU JIMHUSIMU U

ITPON3BOACTBCHHBIMHU ITPOICCCAMMU.

Kparkoe conepxanmne TUCHMILTHHBI

[Ipu v3yueHnn MTUCIUIUIMHBI 00ECTIEUUBAETCS MOATOTOBKA CTyAeHTa B o0act OBM,
BBIYUCIUTEIBHBIX U MUKPOIIPOLIECCOPHBIX CUCTEM, MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
npoOjaeMaMyi MUKPOITPOIIECCOPHON TEXHUKU U 0a30BBIMH MOJIOXKEHUSIMU YITPABIISIOIINX

BBIYHUCIIMTCIIbHBIX KOMIIJICKCOB.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTaTsl
oOyuenus no aucuurnae (3YHer)

OIIK-9 crtocoOHOCTBIO HCITOIL30BaTh HABBIKU
paboThI C KOMIIBIOTEPOM, BIAJAETh METOJAMU
MH(OPMAIIMOHHBIX TEXHOJIOTUH, COOTI0AATH

OCHOBHbIE TpeOoBaHUS HH()OPMAITMOHHOMN
0e301acHOCTH

3naTh:[loHsATHE MHPOPMAITMOHHBIX TEXHOJIOTHHA 1
WHOOPMAITMOHHON O€30MacCHOCTH

'YMeTh:CoOmoaTh OCHOBHBIE TPeOOBaHUS
UH(POPMAITMOHHON 6€30aCHOCTH

BraneTs: OCHOBHBIMU MeTOIaMU UH(GOPMAITMOHHBIX
TEXHOJIOTHI

[TK-6 cr1ocoOHOCTBIO TPOU3BOANUTDH PACUETHI U
MPOEKTHUPOBAHUE OTJIEIBbHBIX OJIOKOB M YCTPOMCTB
CHCTEM aBTOMAaTH3allUH U YIPABICHUS U BHIOMPAThH

CTaHJApPTHBIE CPEJCTBA AaBTOMATHKH,
I/ISMepHTeHBHOﬁ 7 BEIYHCIINTEIHFHON TEXHUKH JJIsA
IIPOEKTUPOBAHUS CUCTEM aBTOMATU3aLUU U
YHpaBJICHUA B COOTBETCTBUU C TECXHUYCCKUM
3aJJaHuEM

3HaTh: AJITOPUTMBI PACYETOB U POEKTUPOBAHUS
OTAEIBHBIX OJIOKOB U YCTPOHCTB CUCTEM
AQBTOMATHU3allK U YIIPABICHUS ISl IPOSKTUPOBAHUS
CHUCTEM aBTOMATH3aLlUU U YIIPABIECHUS B
COOTBETCTBUU C TEXHUYECKHUM 3a/laHueM

YMeTh: 1 Ipon3BOIUTE pacueTsl U MPOEKTUPOBAHUE
OTAEIBHBIX OJIOKOB U YCTPOHCTB CUCTEM
QBTOMATH3AIMH U YIPABJICHUS M BEIOUPATH
CTaHJAPTHBIE CPEICTBA aBTOMATHKH,
W3MEPUTEIILHON U BBIYUCIUTEIBHOW TEXHUKH [T
MIPOEKTUPOBAHUS CUCTEM aBTOMATU3aLlUU U
YIIPABJIICHNS B COOTBETCTBUM C TEXHUYECKUM
3a1aHuEM

Bnanets:CriocoOOHOCTHIO TIPOU3BOUTE PACUETHI U
NPOEKTHPOBAHUE OT/ECIBHBIX OJIOKOB M YCTPOWUCTB
CHCTEM aBTOMATH3AIlUU U YIIPABJIEHUS U BEIOMPATH
CTaHJApPTHBIEC CPEICTBA ABTOMATHUKH,
W3MEPUTEITLHON M BRIYUCITUTEIFHOM TEXHUKH IS
HpOCKTI/IpOBaHI/ISI CUCTECM aBTOMAaTuU3alluu 1
VIIPABJICHHS B COOTBETCTBUH C TEXHUUIECKUM
3aJJaHIEM

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB paboT




b.1.10 MadopmaTrka u mporpaMMupOBaHHUE,

b.1.17 OCHOBBI MUKPO3JIEKTPOHUKH He npezyemotpener

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM NMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Juciuninnza TpebGoBanus
b.1.10 Madopmatrka u nporpaMMupoBaHue ba3oBbie 3HaHUA sI3bIKA IporpaMMmupoBanus Cu
b.1.17 OCHOBBI MUKPO3JIEKTPOHUKHU [ToynpoBOAHUKOBBIE TPHOOPHI

4. O0béM 1 BUIBI y4eOHO# padoThI

O6mmas Tpya0eMKOCTh JuCHUILIMHBL cocTaBiseT 10 3.e., 360 u.

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yueonoti padoret 4acoB Homep cemectpa
7 8 9 10
OO6mmas Tpya0€MKOCTh AUCIUTLITMHBI 360 108 | 108 | 72 72
Ayoumopnvie 3aHAMUA: 40 12 12 8 8
Jlexumu (JI) 20 6 6 4 4
[IpakTrueckue 3aHsITHs, CEMUHAPHI U (WJIH) APYTHE
BUJIbI ayTUTOPHBIX 3aHsaTui (113) 6 2 2 0 2
JlaGoparopHsle paboTs! (JIP) 14 4 4 4 2
Camocmosmenvuas paboma (CPC) 320 96 96 64 64
OdopmiteHre 0TYETOB 110 JTabOpPaTOPHBIM padboTaM 94 25 25 30 14
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 80 35 35 0 10
Brinonsenue KypcoBoro npoexra 20 0 0 0 20
[lonroroBka k 3a4€Ty 106 36 | 36 | 34 0
[lonroToBka K aK3aMeHY 20 0 0 0 20
B uTOroBoro KOHTpoIs (3auet, aud.3a4yeT, SK3aMeH ) - 3a4eT | 3a4er | 3adeT | 3k3ameH,KII

5. ConeprkaHue TUCHMIIIMHBI

O6beM ayaUTOPHBIX

No 3aHIATHI 110 BUIaM B
HaumeHnoBanue pa3ienoB IUCHUTUIMHBI
pasaena) qacax
Bcero |JI| II3 | JIP
1  Beenenwue. [IpuHIMMIBI TOCTPOCHUS BHIYUCIUTEILHBIX MauH (BM) 2 21 0 0

HHTerpanbHble cXeMbl. BiusHIe TEXHOIOIMH TPOU3BOACTBA
2 |MHTErpajbHBIX CXEM Ha apXUTEKTYpY U XapakTepuctuku BM, 2 0 2 0
knaccudukanus BM

OmnepanuonHbIe Y3116l BM: nemmudparop, MyJIbTHILIEKCOD, THdpaTop,
3 |mpeoOpasoBaTelib KOJOB, TPUITEP, PETHCTP, CYETUUK, CyMMATOp, 14 6| 0 8
kommaparop, AJIY

Cucrema namsitu BM, cpenctsa peanuzanuu, vepapxudeckas
OpraHu3alys, XapaKTepUCTUKU

5 [IIponeccopsl, yCTpOKWCTBa, OpraHU3alusl YIIPABJICHUS, 2 21 0 0




MPOU3BOIUTEILHOCTD MPOLIECCOPA, APXUTEKTYPHBIE METOBI
MOBBILICHUS IPOU3BOUTEILHOCTH
6  |CucTeMa KOMaH]I MPOLECCOPOB, aJipecanus 2 21 0 0
CoBpeMeHHbIE MUKPOTIPOLIECCOPBI U MUKPOKOHTPOJUIEPHI, TCHICHIIUH
7 |ux pa3BuTHsA. MHOrOIIPOLIECCOPHBIE CUCTEMBI, OLIEHKH 8 210 6
MMPOU3BOIUTEILHOCTH
] THITBI 1 OCHOBHBIC TIPUHIIUIIBI TOCTPOCHUS TIepruepuitHBIX 4 21 9 0
ycTpoicTB. Opranu3zaius BBoja—BbiBoja BM
9  |CrangaptHble HHTEPQENHCHI IJIs CBSI3U KOMITHBIOTEPOB 4 2| 2 0
5.1. Jlekuuu
Ne Ne Koa-
nexuumlpasziena HanmeHnoBanue win KpaTkoe cCoAep:KaHue JEKIIMOHHOTO 3aHITHS BO
4acoB
1 1 Brenenue. [IpuHIMNIBI TOCTPOSHUS BEIYUCIUTENBHBIX MaliuH (BM). 2
234 3 Jlemmdpatop, mmdparop, MyJIETHILIEKCOP, IPeoOpa3oBaTeb KOAOB, TPUTTEPHI, 6
> PErucCTp, IBOMYHBIN CUETUUK, CyMMATop, KoMmaparop, AJIY
5 4 Cucrema namsatu BM, cpeactsa peannsanuu, nepapxudeckas Opranu3anus, >
XapaKTEePUCTUKU
ApXUTEKTypa HEHTPaIBHOTO Mpolieccopa. Knaccudukarms anmaparHbIX CpeiCTB.
6 5 | XapakTepucTUKH IEHTPAIBHOTO Tpolieccopa. Opranuzaius mpoieccoB oOMeHa 2
TAaHHBIMU 10 CUCTEMHOU muHe. OpraHu3aiusi CUCTEMbI PEPhIBAaHUI.
7 6  |CTpykTypa nmporpaMmbl Ha si3bIKe accemoOmepa, KomaHbl, TUPEKTHUBBI 2
ApXUTEKTypa MUKPOKOHTposiepa. [lopTsl BBO/Ia-BhIBOAA, DJIEMEHTHI KOMMYTAIIUU
8 7 v unpukanuu. TakTUpOBaHUE MUKPOKOHTpoOIUIepa, TaliMepbl-cueTyuku. AHanoro- | 2
1 poBoil mpeodbpa3oBaresb
9 ] Turns! 1 OCHOBHBIE IPUHLIUIIBI TOCTPOEHUS NIepUEepUITHBIX YCTPOUCTB, >
Opranu3anys BBOJa—BbIBOJA BEIYUCIUTEILHON MaIlIMHbI
10 9  |MuTepdeiichl CBSI3M BHIUMCIUTEIBHBIX MAlIMH, [[pOTOKOIBI Iepeaayn TaHHBIX 2
5.2. llpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Kox-
sansmuspasena HaunmeHnoBaHue wiin KpaTkoe COAEP:KaHUE MPAKTUUECKOTO 3aHIATHS, CEMUHApa BO
4acoB
1 5 HHTerpanbpHbie CXeMbl, BIusHIE TEXHOIOTUH TPOU3BOICTBA HHTETPATIBHBIX CXEM )
Ha apXUTEKTYpy U Xapakrepuctuku BM, kinaccuduxanus BM
Turb! 1 OCHOBHBIE PUHIIUIIBI TOCTPOEHUS TIepU(EePUITHBIX YCTPOHCTB,
2 8  |Opranuszanus BBOJa—BbIBOJA BEIUMCIUTEIBHON MamuHbl, [IpsiMoit noctyn k 2
MaMsTH
3 9 CrannmapTHbie HHTEP(HEHUCHI 1T CBSI3U KOMIIBIOTEPOB: HHTEpdericel RS-232, RS- )
485 Nurepdetic USB IIpoTokoibl meperayn JaHHBIX
5.3. JlabopaTtopHbie padoThI
Ne Ne . Kox-
sansuspasena HaunmeHnoBanme wim KpaTkoe cofiep:kaHue Ja00paTopHO paboThI BO
4acoB
1 3 |[lomHble ABOUYHBIE ACTIN(PATOPHI-IEMYIBTUTLIIEKCOPHI 2
2 3 [MyJnbTUILIEKCOPBI 2
3 3 |[IpeoGpasoBarenu koaoB, IlocTpoenne npeodpazoparens koaoB, MoaenupoBanue | 2




paboThI IpeoOpazoBaTels KOJI0B
4 3 [[IpoexkTtupoBaHHe KOAMPOBAHHOTO U(POBOTO aBTOMATA 2
5 7 [TopTel BBOAA-BBIBO/A, McTIONB30BaHNE TYMOJIEPOB U KHOTIOK ISl BBOAA )
WH(OPMAIIMHN U CBETOIMOIOB /ISl BBIBOJIA WH(POPMALIUN
6 7 Vcnionp30BaHNe TaltMepOB-CYeTYMKOB, LIINPOTHO-UMITYTBCHAST MOTYISIIHS, )
YpaBieHue IBUraTesieM C UCIOJIb30BaHUEM IIMPOTHO-UMITYILCHOW MOTYTISIIIH
AHanoro-nudpoBoi mpeoOpazoBaTenb, TakKTUpOBaHNE aHATIOTO-IIU(PPOBOTO
7 7  [mpeobOpazoBarens, Mcnonb3oBaHue IpsMOro AOCTyIA K MaMATH JUIsE COXPaHEHHS 2
pe3ynbratoB ALIT
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonunenne CPC
Bun pabotsl u Kon-
coJiep)KaHue Crnicok nuteparypsl (C yKka3aHUEM pa3JiesoB, IT1aB, CTPAHHIL) BO
3aJaHus JacoB
Odopmnenue
oruetoB o |['ymwmmn A.E. Apxurektypa OBM, y31b1 1 moacuctemsr: Yuel. mocodue / A. E. 94
maboparopubM{I yaunuH - Yensounck: Uznarenscto IOYpl'Y , 2004
pabotam
TlonroroBka K .
bpoiino B.JI. BeruuciautenbHble CUCTEMBI, CETH U TEIEKOMMYHUKALUU: Y YeOHUK TSt
[TPAKTUYECKUM 80

SAHATUAM

By30B. 2-¢ u3l. — CII6.: [Tutep, 2006 — 703 c.:u.

TlonroroBka K
3auéTam

1. Becrackas, E. B. Mukpomnporieccopabie yCTporUCTBa cucTeM yripaBieHus [ Tekcr]
yueb. mocodue no crnenuanbHocTH "Yip. U uHpopmaruka B TexH. cucremax” E. B.
Bcrasckas ; FOx.-Ypain. roc. yH-T, Kad. Apromaruka u ynp.; KOYpI'Y. - UensaOunck:
M3narensckuii Lentp FOYpI'Y, 2015. - 52, [1] c. wi1. 3neKTpoH. Bepcust
http://lib.susu.ru/ftd?base=SUSU_METHOD&key=000555321&dtype=F&etype=.pdf
2. MuKpOnpoLecCOpHBIE CPEICTBA CUCTEM yNpaBieHus [ TeKCT] : KOHCIEKT JeKIHi /
E. B. Becrasckas, B. 1. Koncrantunos ; FOx.-Ypain. roc. yH-T, Kag. ABromaruka u
yop.; IOYpl'Y
http://lib.susu.ru/ftd?base=SUSU_METHOD&key=000436262&dtype=F &etype=.pdf
3. BeruncnuTenbHble MalluHbl, cuctembl U cetu [Teket] Y. 1 : DnemenTapHbie
onepanuoHHble y31sl OBM : koHcnekT nekuuii / E. B. Berasckas, B. 1.
Koncrantunos ; FOx.-Ypan. roc. yH-1, Kag. Apromaruka u ynp.; FOYpl'Y
http://lib.susu.ru/ftd?base=SUSU_METHOD&key=000437103 &dtype=F &etype=.pdf
4. BeruncinTenbHble MAlIMHBL, CUCTEMBI U ceTH [Teker] Y. 2 : KOHCIEKT JIEKIMI 110
cnenuaibHocTH "Yp. u uHpopmaruka B TexH. cuctemax"” / E. B. Berasckas ; FOx.-
Ypan. roc. yH-T, Kad. ABromaruka u ynp.; lOYpI'Y
http://lib.susu.ru/ftd?base=SUSU_METHOD&key=000555313&dtype=F&etype=.pdf

106

Brimonnenue
KypCOBOTO
MMPOCKTA

1. Becrackas, E. B. Mukpomnporieccopabie yCTporcTBa cucteM yrpaieHus [Tekcr]
y4e0. mocobue 1o crenuaabHoCTH "Yrp. u uHpopmarrka B TexH. cuctemax" E. B.
Bcrasckas ; FOx.-Ypain. roc. yu-T, Kad. ABromaruka u ymp.; OYpI'Y. - Uensbunck:
WN3narenbckuii Lentp FOYpI'Y, 2015. - 52, [1] c. un. aneKTpOH. Bepcust
http://lib.susu.ru/ftd?base=SUSU_METHOD&key=000555321&dtype=F &etype=.pdf]
2. MUKpPOIIPOIIECCOPHBIE CPENICTBA CUCTEM yIpaBieHUs [TekcT] : KOHCTIEKT JISKIU /
E. B. Berasckas, B. . Koncrantunos ; FOx.-Ypai. roc. yu-T, Kad. ABromaruka u
yip.; OYpl'Y

http://lib.susu.ru/ftd?base=SUSU METHOD&key=000436262&dtype=F &etype=.pdf]

20

IloaroroBka K
DK3aMEHY

1. Beragckas, E. B. MukponpoleccopHble yCTpOHCTBa CUCTEM ylpaBieHUs [ TekcT]
yue0. mocodue 1mo crenuaabHoCTH "Yrp. u nHpopmarrka B TexH. cuctemax" E. B.
Bcrasckas ; FOx.-Ypain. roc. yu-T, Kad. ABromaruka u ymp.; FOYpI'Y. - UensObunck:
N3narensckuii Lentp FOYpI'Y, 2015. - 52, [1] c. ui. 2neKTpOH. Bepcust

http://lib.susu.ru/ftd?base=SUSU METHOD&key=000555321&dtype=F &etype=.pdf]

20




2. MUKpoOnpo1ecCOpHbIE CPEACTBA CUCTEM yIpaBieHus [ TekcT] : KOHCTIEKT JeKIuii /
E. B. Bcragckas, B. U. Koncrantunos ; FOx.-Ypan. roc. yu-T, Kad. ABTOMarnka u
yip.; IOYpl'Y
http://lib.susu.ru/ftd?base=SUSU_ METHOD&key=000436262&dtype=F &etype=.pdf
3. BeruncnuTenbHble MallMHbI, cucTembl U cetu [Tekcet] Y. 1 : DnemenTapHbie
onepanroHHbie Y36l OBM : xoncnekt neknuii / E. B. Berasckas, B. U.
Koncrantunos ; FOx.-Ypai. roc. yu-1, Kad. ABromaruka u ynp.; FOYpl'Y
http://lib.susu.ru/ftd?base=SUSU_ METHOD&key=000437103&dtype=F &etype=.pdf
4. BeruncnuTeabHble MAIIUHbI, CUCTEMBI U ceTh [ TekcT] Y. 2 : KOHCTIeKT JIEKIIUH 1o
crienpaibHOCTH "'Yrp. n uHpopmaruka B TexH. cuctemax" / E. B. Becrasckas ; HOx.-
Ypai. roc. yu-T, Kad. ABromaruka u ynp.; FOYpl'Y
http://lib.susu.ru/ftd?base=SUSU_ METHOD&key=000555313&dtype=F&etype=.pdf

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce

Koi-Bo
WHHOBanOHHBIE (POPMBI Bun paGotsl Kparkoe oNucaHme a
y4eOHBIX 3aHATHHA (JI, I13, JIP) P Y.
4acoB
BoinonHeHne 1a00paTopHbIX paboT ¢
MaxkeTrpoBaHHE PabOTHI JlaGoparopHsbie patop P
MKDOKOHTDOILIEDOR SIS UCTIOJIb30BaHHEM MaKeTa Ha 06aze 10
p p p MuKpokoHTposiepa AVR ATmega8535

CoOcTBEHHDBIE HHHOBAaIlMOHHBIC CIocooObI 1 ME€TO/AbI, UCITOJIB3YEMbBIC B
06p33OBaTeHLHOM nmpomecce

VHHOBanOHHBIE (POPMBI
00y4JeHHs

KpaTkoe OINMMCAaHUC U IIPUMCPBI UCITOJIB30BAHUA B TCMAaX U pa3aciiax

[Ipe3enranuu
JICKITMOHHBIX MaTCpHUaJIOB

Bce neknuu odopMiieHb B BUE MPE3EHTALINUN

https://prog-cpp.ru

Caiit nocBséEH nporpaMMupoBannto Ha Cu u C++ 1 ocHOBaM
anroputMuzanuu. CoaepKUT MaTepuabl, BXOIALINE B COEP)KAHNE
M3y4aeMOi TMCIUIUINHEI.

Hcnonp30BaHue pe3yabTaTOB HAYYHBIX HCCIIEIOBAHUM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax JaHHOW TUCHUIUIUHBL: Pe3ynbsrarsl padot nmo HWUJI DnekTpoHuK UCIOIb3yIOTCS
IIPY NIPOBEICHUY 3aHATUH 110 JaHHOU AUCLUMUIUINHE

7. ®ona oueHouHbIX cpeacts (POC) Aist npoBeAeHHs TEKYLIEro KOHTPOJIs
yCIIeBAEMOCTH, POMEKYTOYHOM ATTECTALMHM 110 UTOraM OCBOCHUS AMCUHUILIMHBI

7.1. llacnopTt poHAA OLIEHOYHBIX CPEACTB

Bun
HaunmenoBanue pasnenos KOHTposst | NeNe
KonTponupyemas komnerenus 3Y Hol N
JUCIUTLTUHBI (BKJTIOUAs |3aJaHUN
TEKYIIUN)
Onepanmonnsie y3ias1 BM:
pall Y OIIK-9 crocoOHOCTBIO UCTIONB30BATh HABBIKU
nemudparop, MyIbTUILIIEKCOD,
paboTHI C KOMITBIOTEPOM, BIIAJCTh METOJJaMHU .
mmdparop, mpeodpazoBarenb - 3a4€T (1
WHGOPMAITMOHHBIX TEXHOIOTUH, COOMONATh 1-17
KOJIOB, TPUITEP, PETUCTP, CEMECTD)

CUETYMK, CyMMarop, KoMIaparop,

AJlY

OCHOBHbIE TpeOOBaHUS NH(OPMAITMOHHOMN

0e30IacHOCTH




ITK-6 criocoOHOCTHIO MPOU3BOIUTH PACUETHI U
INPOEKTUPOBAHUE OT/EIbHBIX OJIOKOB U
YCTPOMCTB CUCTEM ABTOMATHU3ALUH U

YIIpaBJICHUS ¥ BRIOUpATh CTaHAAPTHBIE CPEICTBA 1-14
Bce pasnensl ABTOMAaTUKH, U3MEPUTEIILHON U 9K3aMeH | (Bompoc
BBEIUYHCIIUTEIbHON TEXHUKH JUTS 1)
MIPOEKTUPOBAHUS CUCTEM aBTOMATU3ALNH U
YIPaBJICHUS B COOTBETCTBUH C TEXHUYECKUM
3a7laHUEM
IIporieccopsl, ycTpoiicTBa
pon PbL, YCIP ’ OIIK-9 crmocoOHOCTHIO UCTTIONIB30BATh HABBIKU
OpraHu3aIys yrpaBIeHuUs,
paboOTHI C KOMITBIOTEPOM, BJIAJIETh METOJIAMU "
MPOU3BOJIUTEIHLHOCTD . 3auéT (2
WH()OPMAITMOHHBIX TEXHOJIOTHI, COOMIOAATh 1-26
poliieccopa, apXuTeKTypHbIC . ceMecTp)
OCHOBHEBIE TpeOOBaHUs WH(POPMAITUOHHOM
METO/IbI TIOBBIILICHHUS
0€30macHOCTH
MPOU3BOIUTEILHOCTH
[1K-6 ciocoOHOCTBIO TPOU3BOAUTH PacueThl U
MIPOEKTUPOBAHUE OTEIIbHBIX OJIOKOB U
YCTPOUCTB CUCTEM aBTOMAaTH3AlUH U
YVIpaBIeHUS U BHIOMPATh CTaHJapTHBIE CPENICTBA VDCOBOI
Bce pasnenst ABTOMAaTUKH, U3MEPUTEIILHON U ipOGKT 1
BBIYMCIIUTEIILHON TEXHUKH JIIS p
MIPOCKTUPOBAHUS CUCTEM aBTOMATU3AINH U
YOpaBIEHUS B COOTBETCTBHH C TEXHUYECKUM
3ajaHIEeM
Cospemennbie Mukporporieccopbl| OITK-9 cmocoOHOCTRIO CTIONB30BaTh HABBIKU
1 MUKPOKOHTPOJIIEPHI, paboOTHI C KOMITBIOTEPOM, BJIaJIETh METOJIAMH sauér (3
TEHJCHIIUU UX Pa3BUTHUS. MH(POPMAIMOHHBIX TEXHOJIOTHH, COOIONATh cemectp) 1-15
MHoOTronpoIeccopHbIe CUCTEMBI, OCHOBHBIE TpeOOBaHUS WH(OPMAITMOHHON P
OIICHKU MTPOU3BOIUTEILHOCTH 0€301acHOCTH
OIIK-9 criocoOHOCThIO UCITIOJIB30BATh HABBIKU
paboOTHI C KOMITBIOTEPOM, BJIAJIETh METOJIAMH 1-14
Bce paznenst WH(POPMAITMOHHBIX TEXHOJIOTHH, COOMONATh 9K3aMeH | (Bompoc
OCHOBHBIE TpeOOBaHUS WH(OPMAITMOHHON 2)

0e30I1acHOCTH

7.2. Buabl KOHTPOJISL, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHUBAHUS

Bun [Ipouenypsl npoBeaeHUs U O pe—
KOHTPOJIS OLICHUBAHUS
3auéT (1 OTBCTEL CTYZICHTOB Ha 3auteno: Marepualn uznoxeH BepHo Oonee, ueM Ha 70%
BOIIPOCHI K 3a4€Ty B
cemMecTp) He 3auteno: Matepuai u3noxeH BepHO MeHee, ueM Ha 70%
NUCbMEHHOM BUJIE
Otnnyno: OTBET Ha TEOPETUUECKUI BOIPOC OUsIeTa, BEpHBIN
Ha 80% u Oosee, ¥ MPaBUIIBHOE BBINOJIHEHNE PAKTUYECKOM
JacTH
Xoporro: OTBET Ha TEOPETHUECCKUN BOMTPOC OUiieTa, BEPHBIM
Ha 80% u Oonee, U BHIOTHEHUE MPAKTHYECKON YaCTH C
SK3AMEH DK3aM€eH NPOBOJIUTCS B [HEAOUETAMU
MUCBMEHHOMN (opMme. YrnoBnerBopurenabHo: OTBET Ha TEOPETUYECKUN BOIIPOC
Ousneta, BepHbIil Ha 30% u 6oee, U BHINOJIIHEHUE
MMPAKTUYECKOM YaCTU C HENOUETAMHU
HeynosnerBoputenbHo: OTCYTCTBHE BBIITOJIHEHUS
MMPAKTUYECKOM YaCTU U OTBETA HA TEOPETUUECKUI BOIIPOC
ounera
3a4€T (2 OTBeThI CTY/IeHTOB Ha  |3auTeHo: Marepual u3noxeH BepHo Oosee, yeM Ha 70%




ceMecTp) BOIIPOCHI K 3aUETY B He 3autreno: Marepuain u3inoxeH BepHO MeHee ueM Ha 70%

IIMCBbMCHHOM BUJIC

OTangHo: 3aJaHue BBITOIHEHO MOTHOCTRIO, TOSICHUTEILHAS
3amcka 0opMIIeHa BEPHO
Xopomio: 3agaHue BBIMOIHEHO MOJIHOCTHIO, MOICHUTEIbHAS

KypcoBoi (OTBETHI Ha BOIIPOCHI 110 TeMe3anucka oopmiieHa He COBCEM KOPPEKTHO
HPOEKT KypCOBOI'O ITPOEKTa YIOBIETBOPUTENBHO: 3a/laHUE BBITIOJIHEHO HE MOJIHOCTHIO,

MOSICHUTEJbHAS 3aIicKa 0(OpMIICHA HE COBCEM KOPPEKTHO
HeynosierBopuTenbHO: 3aJaHUE HE BBINIOJIHEHO,
MOSICHUTEJbHAS 3aIiCcKa He 0ohopmIIeHa

3a4€T (3
CEeMeCTp)

OtBeTHI CTYJACHTOB Ha
BOIIPOCHI K 3a4€Ty B
INMHUCbMCHHOM BHC

3aureno: Marepuai uznoxeH BepHo Ooiee, yeM Ha 70%
He 3aureno: Marepuan u3inoxeH BepHO MeHee, ueM Ha 70%

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun xonTposs

Tunossie KOHTPOJIBHBIC 3aIaHUA

3a4€t (1 cemectp)

Bonpocs! kK KOHTposIbHOMH paboTe.docx

OK3aMCH

busets! k sx3ameny.docx

3a4€T (2 cemecTp)

Bormpocsr k 3auéty 2 cemectp.docx

KypPCOBOM IPOEKT

Kypcogoii.doc

3a4€T (3 cemecTp)

Bormpocsr k 3adety 3 cemectp.docx

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE 00ecredeHUue TUCHUIIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHAs TUMepamypa:

1.  Bpoiino, B. JI. Apxurextypa O9BM u cucrem Yue6. nis By30B 10
cnermansHocTH "UHOpM. cuctemsr" B. JI. bpoiino, O. I1. Unbuna. - CI16. u ap.:

[Turep, 2006. - 717 c.

2. IOpos, B. 1. Assembler Tekct yueOnuk s By3os B. . FOpos. - 2-e
u3g. - CII6. u np.: [Tutep, 2008. - 636 c. u.

0) OononHumenbHas IUmepamypa:
1. Vrpromos, E. I1. Lludposas cxemorexuuka Tekct yue0. mocodue nist
BYy30B 110 HamnpasieHuso 230100 "Undopmarrka u Berauci. texuuka" E. I1.
YrproMoB. - 3-¢ u3., nepepad. u jgoi. - CI16.: BXB-Iletepoypr, 2010. - XVII ¢., 797

C. HJ1

2. 3ybuyk, B. . CnpaBounuk no mudpoBoii cxemorexuuke B. U. 3youyk,
B. I1. Curopckuii, A. H. llIkypo. - Kues: Trxuuka, 1990. - 446 c. un.

3. IOpos, B. 1. Assembler IIpaktuxym: Yue6. mocobue asis By30B 1O
HATPABIICHUIO TIOATOT. TUTIIIOMHP. crieruaniucToB "MHdopmaTruka u BIYUCI.
texHuka" B. . FOpos. - 2-e uzn. - CI16. u np.: [Turep, 2004. - 398 c. ui.

6) omedyecmeernHbvle U 3apy6€9iCHbl€ IHCYPHAbLL NO ()MCL!MFZJZMH@, umerouuecs 6 oubnuomexe:




2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

l.

BreraucnurenbHbIe MalIMHbI, 9aCTb I: TCOpCTI/I‘-ICCKI/Iﬁ Marcpual 1o

OTEepPalMOHHBIM Y3JIaM - Aemu(paTop, MyIbTUILIEKCOP, TPUTTEDP, CUETUUK, PETUCTD,

CyMMarop,
2.

npeoOpa3oBareb KOJI0B
BbrarcnuTelbHbIC MAallTUHBI, 9aCTh 2: OCHOBHBIC COCTABIISIONINE

BBIYKCJIMTEILHOM MAIIMHBI U UX BBaHMOﬂeﬁCTBHe

3.

MuKponpoLeccopHbI€ CPEACTBA CUCTEM YIIPABICHUS: TEOPETUUECKHI

MaTepual 1o UCIIOIb30BAaHUIO 8-pa3psIHBIX MUKPOKOHTposuiepoB Atmel AVR

4.

Meronuueckue ykazaHusi K 1a00paTOpHbIM paboTam 1o

MHUKpPOIPOLIECCOPHBIM YCTPOMCTBAM: UCIOIb30BaHKE MTOPTOB BBO/IA-BHIBO/IA,
taiimepoB, ALIIL, untepdeiica UART

5.

JlaboparopHbie pabOTHI 110 OCHOBHBIM OIEpaIlMOHHBIM y3JlaM DBM:

nemudparop, MyJabTHILIEKCODP, TPUTTEP, CYETUHUK, PETUCTDP, CyMMATop,
npeoOpa3oBaresib KOJI0B

U3 HUX: YuebHO-Memoouyeckoe obecneyerue camoCmosmeibHou pabomol
cmyoenma.

6.

BreraucnurenbHbIe MalIWHbI, 4aCTb I: TeOpeTI/I‘-IeCKI/Iﬁ Marcpuall 1o

OTIEPAIIOHHBIM y3J1aM - Aemudparop, MyIbTUIUIEKCODP, TPUTTEP, CYETUUK, PETUCTD,

CyMmarop,
7.

npeoOpa3oBaresib KOJ0B
BrraucnautenbHbIe MAIUHBL, YaCTh 2: OCHOBHBIC COCTAaBJISIONIHNE

BBIYHCJIMTECILHOM MAIIIMHBI U UX B3aI/IMOI[CI>'ICTBI/Ie

8.

MuKponpoleccopHbIe CPEACTBA CUCTEM YIIPABICHUS: TEOPETUUECKUIA

MaTepual 1o UCTIONIb30BAaHUIO 8-pa3psIHBIX MUKPOKOHTposuiepoB Atmel AVR

9.

MeTtoauueckue yka3aHus K 1a00paTropHbIM paboTaM 1o

MUKPOIIPOIIECCOPHBIM YCTPOWCTBAM: UCTIOIB30BaHKE MOPTOB BBOIA-BBHIBO/IA,
taiimepoB, ALIIL, uatepdeiica UART

10.

JlaGoparopHbie pabOTHI 10 OCHOBHBIM OIEpaIllMOHHBIM y3JlaM DBM:

nemudparop, MyIbTHILIEKCOP, TPUTTEP, CUETIHUK, PETUCTP, CyMMATop,
npeoOpa3oBarelib KOJAOB

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Hawnr
No Bux HaunmenoBanue pa3paboTku P
JTUTEPaTyphl J1e]
4
Jner
Uexmapes, HO.B. BerancnutenbHbIE CHCTEMBI, CETH U TEIEKOMMYHHUKAITHH.
. OO
1 OcHoBHas [DnmexTpoHHBI pecypc] : yueb. mocobue — Inexrpon. naH. — M. : JIMK Ilpecc, .
muTeparypa 2009. — 184 c. — Pexxum noctyna: http://e.lanbook.com/book/1146 — 3aru. ¢ s
DKpaHa. A
JlaHt
ek
OCHOBHAS [ynaes, C.J1. LHludpoBas cxeMoTexHUKa. [ DIEKTPOHHBIN pecypc] : yued. mocodbue /  |0nOT
2 TenarvDa C.A. Aynaes, C.H. 3onorapeB. — Onekrpon. gan. — M. : YMI KT, 2007. — 238 |cuct
patyp c. — Pexum noctyna: http://e.lanbook.com/book/59012 — 3aru1. ¢ skpaHna. n3na
Jlant
3 |[HononuutensHas|EBctudeen, A.B. Mukpokontposnepsl AVR cemeiictBa Mega. PykoBoncTBO ek




UTEpATypa [10JIb30BaTeNs. [ DNEKTPOHHBIN pecypce] : pyk. — OnekTpoH. gaH. — M. : IMK 616N
[Ipecc, 2010. — 592 ¢. — Pexxum noctyma: http://e.lanbook.com/book/60968 — CHUCT
3ari. ¢ sKpaHa. n3na

Jlan:
bapanos, B.H. [Ipumenenne mukpokoHTpoiepoB AVR: cxembl, alropuTmsl, :691111;?
4 JlonomHUTENBHAAMPOTPAMMBI. [ DIIEKTPOHHBIN pecypc] : yued. mocodue — DIeKTpoH. 1aH. — M. : CHCT
uTeparypa JIMK TIlpecc, 2010. — 288 ¢. — Pexxum noctyna: http://e.lanbook.com/book/60980 e
— 3arv1. ¢ SKpaHa. 8
JlaHt
benos, A.B. Camoyuutens pazpaboTyrka yCTpOWCTB HA MUKPOKOHTpoiepax AVR. ggg;‘
5 JlonomHuTENBHASA| DIEKTPOHHBIN pecypc] : camoyunTtenb — DnekTpoH. gad. — CII6. : Hayka u CHCT
nuTeparypa Texnuka, 2010. — 528 c¢. — Pexwum noctyna: http://e.lanbook.com/book/35916 — e
3ar1. ¢ SKpaHa. 8
JlaHt
Bcrasckas, E. B. MukponporieccopHble yCTpoHCTBa CUCTEM ynpaBieHus [ Tekcr]
y4e0. mocodwue mo crenuanbHocTh "Yrp. u uHdopmaruka B TexH. cuctemax” E. B. Diex
OcHoBHas
6 TenaTYDA Bcrasckas ; FOx.-Ypau. roc. yH-T, Kad. ABromaruka u ynp.; FOYpI'Y. - UensOunck: [kara.
patyp Mznarensckuii Lentp FOYpI'Y, 2015. - 52, [1] c. ui. aneKTpoH. Bepcus 1LOXY
http://lib.susu.ru/ftd?base=SUSU METHOD&key=000555321&dtype=F &etype=.pdf]
MHUKponpoLeccopHbIe CpecTBa cucTeM ynpasieHus [ Texcr] : koHcnekT nekuuit / E.
Jner
4 OcHoBHas B. Berascekas, B. U. Koncrantunos ; FOx.-Ypan. roc. yu-1, Kad. ABromaruka u ymp.; ot

TUTEpaTypa IOYpl'Y on'
http://lib.susu.ru/ftd?base=SUSU METHOD&key=000436262&dtype=F &etype=.pdf I
Brraucnurenbable MamuHbl, cucteMsl U cetu [Teker] Y. 1 : DnemenTapHbie

o Jner

OcHoBHas oneparmonHele y31nel DBM : koncnekT nekuuii / E. B. Berasckas, B. U. |

8 Kara.
muTeparypa Koncrantunos ; IOx.-Ypai. roc. yu-1, Kad. ABromatuka u ynp.; FOYpI'Y oY
http://lib.susu.ru/ftd?base=SUSU METHOD&key=000437103 &dtype=F &etype=.pdf] I

BoruucnurenbHble MalIuHbl, cucTeMbl U ceTu [Teker] Y. 2 : KOHCNIEKT JIEKIUH 10
n " BHCE

OcHoBHast creruanbHOCTH "YIp. u uHpopmaruka B TexH. cuctemax" / E. B. Berasckas ; FOx.-

9 Kara.
nreparypa VYpan. roc. yu-T, Kad. ABTomaruka u ynp.; FOYpl'Y OV
http://lib.susu.ru/ftd?base=SUSU_ METHOD&key=000555313&dtype=F &etype=.pdf I

9. Uupopmanuo

HHBIC TCXHOJOI'MM, HCITOJIB3YEMbIE IPH OCYIIECTBJICHUHA

Oﬁpa3OBaTeHLHOFO nmponoecca

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

N —

. IAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouHno)
. Microsoft-Windows(6eccpodHo)

3. IAR Systems-IAR Embedded Workbench for Atmel AVR Kickstart
5.40(6eccpouHo)

4. PTC-MathCAD(6eccpouHo)

5. Linear Technology-LTspice I'V(6eccpouno)

[lepedenpb UcTIONb3yEeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TEXHUYECKOEe OOecnedyeHue TUCHMIIIMHBI

Bun 3agaruit

No OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
ayJt. MPETYCTAHOBICHHOE MPOrPaMMHOE 00ECIIEUCHHE, UCTIOIB3yeMOe JITIst




Pa3JIMIHBIX BUIOB 3aHATHI

JIaGoparopHble
3aHSATHUS

716
(36)

[lepcoHanbHBIE KOMITBIOTEPHI, MAKET Ha 0a3e MUKpOKOHTpoiuiepa AVR
ATmega8535




