FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

auciununbl 1.D.I110.11 9BM u nepudepuiinbie ycTpoiicTBa

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

O. B. JIoruHOBCKHI1

s Hanpasiaenus 09.03.01 Mnadopmaruka v BBIYUCTUTEIbHAS] TEXHUKA

ypoBeHb bakanaBpuar

npo¢uiIb NOATOTOBKHA ABTOMAaTU3UPOBAHHOE YIPABICHUE OU3HEC-TIPOLECCAMU U

buHaHCaMH
dpopma o0OyueHust ouHas

kaeapa-pa3padoTuyuk DJIEKTPOHHBIC BHIYMCIUTEIbHBIE MAIIIMHbBI

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
noarotoBku 09.03.01 Mudopmarrka 1 BEIYUCTUTENbHAS TEXHUKA, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 19.09.2017 Ne 929

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

|

1OYpry

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
i J1. B.

=z
552

v
31.05.2023

TIDI1, xparTes B chetene
mooGopora

0 yHiBepeHTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T
s 1. T

YenssOMHCK

/1. B. Tonnonbckuit

N. I. Tonmonsckasa



1. llesu u 3212494 AU CIUILIHHBI

[ 1aBHOM LIENBIO U3YUYEHUS JUCLUUIUIMHBI SBIISETCS U3YyUYEHUE B3aUMOJEHCTBUS
KOMITBIOTEPHBIX 1 MUKPOIIPOLIECCOPHBIX CHCTEM YEPE3 CIIEHNATN3UPOBAHHBIE
uHTepPeiicel. OCHOBHAA 3a/1a4a — U3y4YeHHUE NPUHILIUIIOB MOCTPOEHUSI HHTEP(PEICOB,
0COOEHHOCTEHN CTaHAAPTHBIX CUCTEMOOOPa3yIOUX U NepudepuiiHbIX HHTEPHENCOB U
IIPOTOKOJIOB.

Kparkoe conepxanmne TUCHMILTHHBI

— onpeneneHre UHTEpPencoB ¢ PU3NUECKON U JIOTMUECKON TOYEK 3PEHUST; — CITIOCOOBI
B3aMMOJICHCTBUSA Y3JI0B KOMITBIOTEPOB U MUKPOIPOLIECCOPHBIX CUCTEM; — KIaCCU(PUKALIHS
Y OCHOBHBIE XapaKTEPUCTUKHU UHTEP(DEcOB; — 0COOEHHOCTH peain3aluu UHTEPPENCOB B
coctaBe IBM-PC coBMECTUMBIX KOMIIBIOTEPOB; — BHYTPUCUCTEMHBIE HHTEPENCHI, NX
0COOEHHOCTH, N3yYaHHUE CTaHJIAPTHBIX MPOTOKOJIOB; — CTEK IIPOTOKOJIOB, HA3HAYEHUE
XapaKTEPUCTUKH; — IPOrPAMMUPOBAHUE MUKPOKOHTPOJUIEPOB IS pealnu3aluu
U3yUYEHHBIX UHTEP(EHCOB.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: kiaccupuKaluio, Ha3HaUeHUE U MPUHIIUITBI
noctpoenust 9BM u nepudepuitHbIX yCTPOUCTB, UX
OpraHMU3aIuio U PyHKINOHUPOBAHUE MTPUHIIUIIBI
MOCTpOoeHUs! HHTEp(EHCoB, 0COOEHHOCTH,
XapaKTEPUCTUKU OCHOBHBIE JaHHBIE IO
COBPEMEHHBIM BHYTPHUCHUCTEMHBIM U BHELTHUM
uHTepdericaMm. 0COOCHHOCTH pean3aliuu
UHTEP(EICOB B MUKPOKOHTPOJIEPHBIX CUCTEMAX
COBPEMEHHBIE TUITBI MUKPOKOHTPOJJIEPOB, UX
0COOEHHOCTH, MMPEUMYIIIECTBA  HEOCTATKH
OCHOBHBIE JIaHHBIE 110 COBPEMEHHBIM
BHYTPUCUCTEMHBIM U BHEIIIHUM HHTepdeiicam
YMeeT: pa3palaThiBaTh TEXHUYECKHE TPEOOBAHUS K
YCTpOICTBAM Ha OCHOBE MUKPOKOHTPOJJIEPOB
pa3pabaTeIBaTh NPUHLIUITHAIBHBIE CXEMbl YCTPOMCTB
Ha OCHOBE MHUKPOKOHTPOJUIEPOB pa3padbaThiBaTh U
OTJIa)KMBaTh MPOrpaMMHOE 0OecTiedeHHe ISt
MUKPOIIPOLIECCOPHBIX CUCTEM IIPOEKTUPOBATh U
[peann30BbIBaTh UHTEP(HENCH OT (PU3NIECKOTO
YPOBHS, 3aKaHYMBAasi YPOBHEM IPHIIOKEHUI.
BBITNIOJIHITH OCHOBHBIE IPOLIEAYPHI IPOEKTUPOBAHUS
1 HACTPOMKH BBIUYMCIIUTEIBHBIX YCTPONCTBA,
BKJIIOYAsi pacueThl U SKCIIEPUMEHTaJIbHbIE
HCCIIeIOBaHUs pa3pabaThiBaTh TEXHUUECKHE
TpeOOBaHUS K yCTPOMCTBaM Ha OCHOBE
MHUKPOKOHTPOJUIEPOB pa3padaThiBaTh
MPUHLIUIIMATIBHBIE CXEMBI YCTPOICTB HA OCHOBE
MHUKPOKOHTPOJIJIEPOB pa3padarsiBaTh U OTIAXKHUBATh
porpaMMHOe oOecriedyeHue JIst
MUKPOIIPOLIECCOPHBIX CUCTEM IPOEKTUPOBATh U

[IK-2 CniocoGeH BBINOMHATE pabOThI U yHPABIATh
paboTamu 1o co3aanuio (MoguduKanum) u
conpoBoxieHuto C, aBToMaTU3UpyOMIMX 3aa41
OpraHU3alMOHHOIO YIIPaBJIeHUs U Ou3Hec-
IIPOLIECCHI




[pean30BBIBaTh HHTEPPEHCH OT PU3HMUECKOTO
YPOBHS, 3aKaHYMBAasi YPOBHEM ITPHIIOKEHUI

lMeeT MpakTUYeCKUN OIBIT: IPOTPAMMHBIMU
NPOLYKTaMH AJ1s1 MHQOPMAIIMOHHBIX U
AQBTOMAaTU3UPOBAaHHBIX CUCTEM HaBbIKAMU
COCTaBJICHUSI TEXHUYECKOW JOKYMEHTAI[UHU Ha
pa3pabaTbiBaeMble yCTPONUCTBA HAaBBIKAMU BBIOOpA U
peanu3anui HHTep(EcoB 71 B3aUMOICHCTBHS
Y3JI0B CHCTEMBI MKy COOOW HaBBIKAMHU
COCTaBJICHUS TEXHUYECKOW JOKYMEHTAI[UHU Ha

pa3pabaTbIBaeMble YCTPOHCTBA

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

[TpakTHKy™M 10 BUIY MPOPECCUOHATHLHOM
NesATEIbHOCTH,

dopmanuzanusi ”HHOPMAIIMOHHBIX MPEACTABICHUI
1 ipeoOpazoBaHuit

He npenycmoTpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I AUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

[IpakTuKyM 110 BUIY pOQeCcCHOHATEHON
NESATCIIBHOCTH

3HaeT: OCHOBHbIE MPUHIUIIBI pa3pabOTKH
KOMITOHEHTOB HH(OPMAIIMOHHBIX CUCTEM
yrpaBiieHus: Ou3Hec-npoueccaMu 1 (puHaHCAMU
'YMeeT: HCIoNb30BaTh MPOTPaMMHBIE CPEACTBA IS
peLIeHHs IPAKTUYECKUX 3aj1ad 10 pa3padoTKe
MoyIeeli KOMIIOHEHTOB HH(POPMAIMOHHBIX CHCTEM
yrpaBiieHus: Ou3Hec-npoueccaMu 1 (puHaHCAMU
HMeeT nmpakTU4eCKui OIbBIT: OTOOPAKEHUS
UH(OPMAIIUH B BUJIE CTPYKTYPHBIX MOZAEIEH 1
arpaMM pasiIMYHbBIX THIIOB

dopmanuzanusi ”HHOPMAITMOHHBIX MTPEACTABICHHUI
1 peoOpazoBaHU

3HaeT: A3bIKU (hopMaIu3aluu PyHKIIMOHAIbHbIX
cneunpukanuii. Meroas! GopMaIbHOTO
[peICTaBICHNUs NH()OPMALIMOHHBIX 00BEKTOB U
[POLIECCOB, CIIOCOOBI MX MapaMeTPU3ALIH C
[IPUMEHEHNUEM JUCKPETHON MaTeMAaTHKU YMEET:
a/IeKBATHO UCIIOJIb30BaTh U 00OOCHOBBIBATh
[PUMEHSEMbIE METO/IbI (POPMATILHOTO
npeacTaBieHuss THPOPMAIIMOHHBIX 00BEKTOB U
POLIECCOB U CIIOCOOBI UX MapaMeTpHU3aIH,
[IPUMEHSSI MAaTEMATUYECKUHN anmnapaT JUCKPETHON
MaTeMaTuKy VIMeeT MpakTHYeCKUM OIbIT:
pa3paboTKu GOPMaTIBLHOIO OMMCAHUS
MH(POPMAIIMOHHBIX 00BEKTOB UCIIOJIB3YS

MaTeMaTU4eCKUI arrapar I[PICKpGTHOﬁ MAaTCMAaTUuKHU

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mas TpyA0€eMKOCTh JUCHIUIUIMHBI COCTaBIseT 2 3.€., 72 4., 40,25 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 36 36
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvras paboma (CPC) 31,75 31,75
MOJIFOTOBKA K 3aIIUTE JIA0OPAaTOPHBIX padboT 11 11
MOJITOTOBKA K Tab0opaTopHOii paboTe 10 10
MIOJrOTOBKA K 3a4ETy 10,75 10.75
KoHcynpranmy u npoMeKyTo4Hast aTTeCTalus 4,25 4,25
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHSITUH MO BUJIAM
pasjfena HaumeHoBaHue pa3ienoB TUCHUTUIMHBL B yacax
Bcero JI 113 JIP
1 |Onpenenenue u 6a3oBast Kiaccupukaus HHTEpQeHcoB 6 6 0 0
2 |CucremooObpa3yromiye nHTephernchl 6 4 0 2
3 |Buyrpucucremusie unrepdeiicol. 12C, SPI, UART 10 6 0 4
4 duznueckne 0COOCHHOCTHU Tepeaadu HHPOPMAIIUH. 6 4 0 >
‘TokoBas nems
5  |HU3yuenue crannaptaeix uarepdeiicos. IDE, PS/2, USB 8 4 0 4
5.1. Jlekuum
Ne Ne Kox-
nexuumlpassiena HaumeHoBaHMe MM KpaTKOE COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 MecTo u posib nepu@epruitHbIX YCTPOUCTB B OpraHU3allui padoThI )
BBIYHCIIUTEIBHBIX CUCTEM.
2 1 |Onpenenenue uaTepdeiica. Puznyeckoe U JOTHIECKOe pasziesieHne narepdencos | 2
3 1 Knaccudukanus narepgeiice. Cucremoobpasyromye u nepudepuitHoie )
uHTepdeiicol. PexxumMbl nepenaun qaHHbIX. CHHXPOHHOCTD.
4 2 |[IpenHazHaueHHE U OCOOCHHOCTH pabOThI CHCTEMOOOPA3yIONUX HHTEPPEICOB. 2
5 2 |[Ipumep paboThl cucTeMo0Op3yrolero nuTepgeiica Ha npumepe M41. 2
6 3 CrannapTHblii yHUBepcanbHbINH acuHxpoHHbI nHTepdeiic (UART). OcHoBHBIE 5
PEKUMBI PaOOTHI, CITyKeOHbIE OUTBI, YETHOCTb.
7 3 Cunxponnsiit nepudepuitnsiii untepdeiic (SPI). Pexumer paboThl, CKOPOCTh )
nepesayy JaHHbIX, OpraHu3anus oOMeHa.
3 3 Cunxponnsiii uatepgetic [2C. Pexxumbl paboThI, BUIBI COCTOSHUN IIMHBI. >

MynbTUMaCTEPHBIN PEKUM.




9 4 [ToTeHIMaNbHBIN U TOKOBBIM KaHAJI OPraHU3aluu CBsI3U. [JJlocTonHcTBa 1 2
HEIOCTaTKH.

10 4 Opraau3anys rnepeaayu JaHHBIX Ha 3HAYUTENbHbBIE paccTossHUA. CIIocoOb1 00phObI )

C TIOMEXaMHU U HaBOAKaMH.

1 5 Wutepdeiic IDE. duznueckue ypoBHH, TUIIBI IIepeiaBaeMOi HH(pOpMaIHH. 2
WnTepdeiic PS/2. OcobeHHocTr opranuimaniy, nepegapaeMasi HHpopmarusl.
'YauBepcasibHas cuHxpoHHas muHa USB. @usnueckue U 10ru4ecKre OCHOBBI

12 5  |mepenaun mHpopmanuu. CTEK MPOTOKOJIOB. THITBI epeiad U KOHEUHBIX TOUEK 2
uHTEepdeiica.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
He nipenycmoTpensl
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHnoBanue wim KpaTkoe coAepskaHue 1adbopaTopHOi paboThI BO
3aHATHA|pa3IeNa)
4acoB
1 ) Wutepdec Centronics. Opranuszanys napauieabHOro nHTepdeiica Mexy JBymMs )
MUKpPOKOHTposuipamu ATmega.
YHuBepcanbHblii acHHXpoHHbIH nHTepdeiic (UART). M3yuenne nporpaMMHBIX U
2 3 |ammapaTHBIX crioco00B opranu3aruu. [IporpaMmsl 11t mporpaMMHON U 2
annapaTHoi nepegadu crpoku B COM-opT KOMIIbIOTEpA.
[TocnenoBarenbHbli CHHXpOHHBIN nHTepdeiic (SPI). AnmaparHbiit
npuemonepenaryuk SPI B MukpokonTpomnepax ATmega. Hanmcanue nporpamMm
3 3 |oOMeHa TaHHBIMHU MEXIy IBYMSI MUKpOKOHTposuiepamu ATmega, onuH u3 2
KOTOPBIX 3alIPOrpaMMUPOBAH Ha padOTy C anmapaTHbIM IPUEMOIIEPEIaTUNKOM,
NpYyTo# ¢ MpOrpaMMHOI peasnzanueil natepdeiica.
[TomexoycToitunBoe konupoBanue. TokoBast newis. MaHuecTepckuii Koz, OUTHI
4 4  [getHOcTU. Hanucanue mporpaMM oOMeHa MEX]y IByMsI MUKPOKOHTpPOJIEpaMHU 2
ATmega uepe3 UART ¢ oOHapykeHHEM U IToJaBIeHUEM OIIMOOK Iepeiayn.
5 5 HNurtepdeiic USB. Pexxum HID. Hanmmcanue nporpaMMebl 111 MUKOPKOHTPOJIIEpa )
AT90USB1287, UMUTUPYIOIIYIO KJIABUATYPy KOMIBIOTEpA.
Wutepdeiic USB. Pexxum CDC. Hanucanue nporpaMMsl it MUKPOKOHTpOJIIepa
6 5 |AT90USB1287, umutupyromyro COM-nopT U OTIPaBIAIONLYIO 3aJaHHYIO CTPOKY | 2
110 HAYKaTUIO KHOTIKH.
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crniucok aureparypsl (C yKa3aHueM Kon-
[Momug CPC pa3zenos, miaB, CTpaHuIl) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB

HIIIT «Yuarex-ITpodu» — NuTepdericb
nepuepuitHbIX ycTpoiicTB — Teopus;
WNuTtepdeiicel nepudepuitHbIX yCTPONUCTB.
[DnexTpoHHBIH pecypc] : yuel. mocobue /

MMOTOTOBKA K 3amuTe JlaboparopHbeix padot [A.O. Kiroues [u ap.]. — DnekTpoH. naH. — 8

CII6. : HUY UTMO, 2010. — 290 ¢c. —
Pexxum noctyna:
http://e.lanbook.com/book/43548 — 3ar. ¢
bkpana.; Unu @. CeTeBoil 1 MEXCETEBOM

11




00MEH JaHHBIMH C MUKPOKOHTPOJIEPAMHU
N3narensctBo "JIMK Ilpecc" 2010, 369 c.
https://e.lanbook.com/reader/book/60973/

[MOJIrOTOBKA K TabopaTopHOii paboTe

HIIII «Yurex-IIpodu» — UuTepdeiick
nepudepuitHpIX YCTPOUCTB — YIIpaBiieHUe
crergom; HIIIT «Yurex-IIpodu» —
WuTepdeiicsl nepudepuitHbIX yCTPOICTB —
JlaGopaTopHbIil MPAKTHKYM.

10

IIOAFOTOBKA K 3a4CTy

HIIII «Yutex-IIpodu» — MuTepdeiics
nepudepuiiHeix ycrpoictB — Teopus; I'yk,
M. Annapatsslie uaTepgeiics! 11K DHumki.:
Hawnbonee nonHoe u nonppodbHoe pyk. M.
['yk. - M. u ap.: [Tutep, 2003. - 527 c. nin.
NuTepdeiicsl nepudepuitHbIx yCTPONUCTB.
[OnexTpoHHBIN pecypc] : yued. mocodue /
A.O. Kiroues [u ap.]. — DAEKTpoH. JaH. —
CII6. : HUY U'TMO, 2010. — 290 ¢. —
Pexxum nocrtyna:
http://e.lanbook.com/book/43548 — 3ar. ¢
DKpaHa.

10,75

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn

KOHTpOJII) Ka4yCCTBa OCBOCHMU O6pa3OBaT€HBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [lonoskeHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIECHUBAHUS PE3YJIETaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ha3zBanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIbHOTO (Bec [Topsimox HauncaeHUs: 6aIOB
KM |mectp| KoHTpOIS P — Oamn eTcs
B [IA
KontponpHas paboTa mpoBOIUTCS TUCHMEHHO.
CryneHT noiaydaer MHIUBUyaIbHBIA BApUAHT
(1 BompoC) 1Mo TeME U MPHUCTYIAET K €T0
BHITIOTHEHNIO. Ha BhIMoTHeHnEe paboThI
oTBOAMUTCS 10 MUHYT. B KOHIIE 3aHSITHS CTYEHT
[PEICTABIISIET MPEINOIABATEIIO PE3YJIbTAT
BBINIOTHEHUS paboThl. [IpenonaBarens
poBepsieT paboTy BO BHEAYAUTOPHOE BPEMsI U
BBICTABIISIET OLICHKY.
1 3 Texyumit | KontponbpHas 1 5 OTBeT Ha BOIIPOC OLICHUBAIOTCSI 110 aueT

KOHTpOIb | pabota Nel

MATUOATIILHON CUCTEME.

5 6anoB - MpaBUIbHBIN OTBET;

4 OaJia - MpaBWIBHBINA OTBET C
HE3HAYUTEITbHBIMUA HETOYHOCTSAMU WIIH
YVIYLIEHUSIMU;

3 Gana - MpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKAMU;

2 Oania - OTBET C OIINOKAMU;

1 Gasmi - OTBET C TpyOBIMH OLTUOKAMU;
0 6anIoB - HEBEpHBIN OTBET.




Texymui
KOHTPOJIb

KonTtponbHas
paborta Ne2

KonTponbHas paboTa mpoBOAUTCS MUCHMEHHO.
CTyneHT noiy4yaeT UHIUBUAYaIbHBINA BapUaHT
(1 BommpoC) 1Mo TeMe U MPUCTYHAET K €ro
BBINOTHEHUIO. Ha BhImonHeHne paboThl
orBoauTcs 10 MuHYT. B KOHIIE 3aHATHA CTYIEHT
MPECTaBIISIET IPENOAABATENI0 Pe3yJIbTaT
BhINONIHEHHS paboThl. [Ipenogasarens
poBepsieT paboTy BO BHEAYAUTOPHOE BpeMsI U
BBICTABJISIET OLICHKY.

OTBeT Ha BOIIPOC OIIEHUBAIOTCS 110
MATUOATITFHON CUCTEME.

5 6asIoB - MPaBUJIBLHBIN OTBET;

4 Gana - IpaBUIIbHBINA OTBET C
HE3HAYUTEIbHBIMUA HETOYHOCTSIMU WIIN
VIYIICHUSMU;

3 Gasta - mpaBUJIBLHBIN OTBET C
HE3HAYUTETbHBIMU OIINOKAMU;

2 0ajiia - OTBET C OIIMOKAMHU;

1 6amn - OTBET ¢ TpyObIMH OIIMOKAMU;

0 GanIoB - HEBEPHBIN OTBET.

3a4CT

Texkymmii
KOHTPOJIb

KontponpHas
paborta Ne3

KoHTpomnpHas paboTa mpoOBOIUTCS MTUCHMEHHO.
CTyzneHT noiay4yaeT UHAUBUAYaIbHbINA BapUaHT
(1 BompocC) 1o TemMe 1 NPUCTYMAET K €ro
BbINOMHEHHUIO. Ha BbIOTHEHHE paboThI
orBoguTcs 10 MUHYT. B KOHIIE 3aHATHS CTYEHT
[IPECTABIISIET IPEMOAABATENIO PE3YJIbTaT
BBINIOTHEHUS paboThl. [IpenonaBarens
npoBepsieT paboTy BO BHEAyAUTOPHOE BpeMs U
BBICTABIISIET OLICHKY.

OTBeT Ha BOIIPOC OLICHUBAIOTCS 110
MATUOATIILHON CUCTEME.

5 6anoB - NpaBUIbHBIN OTBET;

4 OaJia - MpaBWIBHBINA OTBET C
HE3HAYUTEIbHBIMUA HETOYHOCTAMU WIN
YVIYLIEHUSIMU;

3 6anna - npaBUIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKaMU;

2 Oania - OTBET C OIINOKAMU;

1 Gamnn - oTBET ¢ rpyObIMH OIINOKAMU;

0 6anIoB - HEBEpHBIN OTBET.

3a4CT

Texymmii
KOHTPOJIb

Kontponsnas
pabota Ne4

KoHTposibHas paboTa MpoBOAUTCS MHUCbMEHHO.
CryneHT noiay4yaeT UHIUBUAYaIbHBINA BapUaHT
(1 Bompoc) 1o Teme U MPUCTYIAET K €ro
BbINIOTHEHUIO. Ha BeInmonHeHne paboThl
orBoauTCs 10 MUHYT. B KOHIIE 3aHATHS CTYEHT
Mpe/ICTaBIsAET IPETOIaBaTEII0 PE3yIIbTaT
BbINoMHEHHS padoTel. [Ipenogasarens
MpoBEpsIeT paboTy BO BHEAYAUTOPHOE BPEMS U
BBICTABJISIET OLIEHKY.

OTBeT Ha BONPOC OIEHUBAIOTCS TI0
NATHOAIIBHON CUCTEME.

5 6anoB - MpaBWIbHBIN OTBET;

4 Gana - IpaBUIIbHBINA OTBET C
HC3HAYUTCIbHBIMU HETOYHOCTAMMU HUJINU
VIyLIEHUSIMH;

3 Gasuta - mpaBUJILHBIN OTBET C

3a4CT




HE3HAYUTEITLHBIMU OIINOKAMU;

2 0ajiia - OTBET C OIIMOKAMHU;

1 6amn - OTBET ¢ TpyObIMH OIIMOKAMU;
0 GanIoB - HEBEPHBIN OTBET.

Texkymumii
KOHTPOJIb

KontponpHas
paborta Ne5

KonTtponpHas paboTa mpoBOIUTCS TUCHMEHHO.
CTyzneHT noiay4yaeT UHAUBUAYaIbHBINA BapUAHT
(1 Bompoc) 1o TemMe U NPUCTYMAET K €r0
BbINOMHEHHIO. Ha BbIOTHEHHE paboThI
orBoguTcs 10 MUHYT. B KOHIIE 3aHATHS CTYEHT
[IPECTABIISIET IPEMOAABATENIO PE3YJIbTaT
BBINIOTHEHUS paboThl. [Ipenonasarens
npoBepsieT paboTy BO BHEAyAUTOPHOE BpeMs U
BBICTABIISIET OLICHKY.

OTBeT Ha BOIIPOC OLICHUBAIOTCS 110
MATUOATIILHON CUCTEME.

5 6anoB - NpaBUIbHBIN OTBET;

4 OaJia - MpaBWIBHBINA OTBET C
HE3HAYUTEIbHBIMUA HETOYHOCTAMU WIN
YVIYLIEHUSIMU;

3 6anna - mpaBUIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKaMU;

2 Oania - OTBET C OIINOKAMU;

1 Gamnn - oTBET ¢ rpyObIMH OIINOKAMU;

0 6aIoB - HEBEpHBIN OTBET.

3a4CT

Texymmii
KOHTPOJIb

Kontponbsnas
pabota Ne6

KoHTponbHas paboTa NpoBOAUTCS MUCHMEHHO.
CTyneHT noiyvyaeT MHIUBUIYaIbHBIA BApUAHT
(1 Bompoc) 1Mo Teme U MPUCTYMAET K €ro
BBINTOJTHEHHIO. Ha BhIMOTHEHNE paboThI
orBoauTCs 10 MUHYT. B KOHIIE 3aHATHS CTYEHT
MPEACTaBIISIET MPETOaBaTENI0 PE3YIIbTAT
BbINoMHEHHs padoTel. [Ipenogasarens
MpoBEpsIeT paboOTy BO BHEAYAUTOPHOE BPEMS U
BBICTABJISIET OLIEHKY.

OTBeT Ha BOIPOC OIEHUBAIOTCS TI0
NATHOAIIBHON CUCTEME.

5 6ansnoB - MpaBUIbHBIN OTBET;

4 Gania - IpaBUIIbHBINA OTBET C
HE3HAYNTEITLHBIMI HETOYHOCTSIMH WITH
VIyIIEHUSIMH;

3 Gasuta - mpaBUJIBHBIN OTBET C
HE3HAYUTEIbHBIMH OIINOKaMHU;

2 0ajiia - OTBET C OIIMOKAMHU;

1 6ani - OTBET ¢ rpyObIMH OIIMOKAMU;

0 6ansoB - HEBEPHBIN OTBET.

3a4CT

ITpome-
JKyTO4YHAs
arTecTanus

3aueTHasg
pabora

20

3adeTHast paboTa MPOBOAMUTCS B MUCbMEHHOMN
dbopme. CTyzieHTy BbIJIae€TCS OUJIET,

cozep kamIuii 4 BOMPOCOB U3 TIEPEUHS
KOHTPOJBHBIX BOIIPOCOB K paz/iesiam
mucuuruHbL. Ha BeImonHeHne paboThl
orBoautcs 1 yac. [IpenogaBarens npoBepseT
BBITIOJTHEHHYIO Pa0OTy U IPU HEOOXOIUMOCTH
3a/1aeT YTOYHSIOIINE BOIPOCHI.

OTBeTHI Ha KaXXIbIi BOIIPOC OLIEHUBAIOTCSA T1O
MATUOATIILHON CUCTEME.

5 0asuIoB - MPaBUJIBHBIN OTBETHI;

4 GaJiia - MpaBWIIBHBINA OTBET C

3a4CT




HE3HAYUTEILHBIMA HETOYHOCTSIMH WIIH
YTy IICHUSMH;

3 Ganna - npaBUIBHBIN OTBET C
HE3HAYUTEILHBIMU OLTHOKAMU;

2 Oania - OTBET C OIINOKAMU;

1 Gasmi - OTBET C TPyOBIMH OLITUOKAMU;
0 6anIoB - HEBEpHBIN OTBETHI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTaluU

Kpurepuu
OLCHUBAHUA

3a4cT

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTH
00y4aromnierocs mo AUCIUILIMHE UCTIONb3yeTCs 0alIbHO-
pENTHHIOBasE CUCTEMA OLIEHUBAHUS PE3yabTaToOB Y4eOHOM

nesitenbHOCTH oOydaromuxcs (ITonoxkenne o bPC yTBepxkieHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu nprkasa
pekropa ot 10.03.2022 r.No 25-13/09). OueHka 3a TUCIUTUINHY
dbopmMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OIIEHOK 32 KOHTPOJIBHO-
PEUTHUHTOBBIE MEPOTIPUATUS TEKYIIIETO KOHTPOJISI. 3a4TEHO:
Benmnuunna peiituara ody4varorierocs mo aucuuruimae 60...100 %.
He3saureno: Bennunna pelitunra o0ydaronierocst o JUCIUILINHE
0...59 %. Ecnu cTyneHT He comIaceH ¢ OIIEHKOM, MOJIy4YEHHOMU 10
pe3ysibTaTaM TEKYIIEro KOHTPOJIS, CTyACHT MPOXOIUT
MEpPOIPHUATHE TPOMEKYTOYHON aTTeCTAllMU B BUJIE TECTUPOBAHMUSI.
TectupoBanue npoBoautcs B cucteme edu.susu.ru. Tect conepxut
20 BonpocoB. Ha BeinonHenue tecta gaercs 30 MuHyT. B aTOM
CiIy4ae OIeHKa 33 TUCHUIUIUHY PACCUUTHIBAETCS HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHTOBbIE MEPOTIPUSTHUS
TEKYIIEro KOHTPOJISI U MMPOMEKYTOUHOM arrectanuu. Ouxcamus
PE3yABTATOB YUeOHOM NEATENBHOCTH MO AUCIUILTUHE TPOBOAUTCS
B JICHb 3a4€Ta MpU JUYHOM MIPUCYTCTBUU CTY/ICHTA.

B coorBeTcTBHU C
. 2.5, 2.6
[Tomoxxenus

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

KomrmereHInn

Pesynbrarel 00yueHus

[1K-2

3HaeT: KiaccuuKaIuioo, Ha3HAYeHWEe W IPUHITUIIBI TocTpoeHuss OBM u
nepudepruitHBIX YCTPOUCTB, X OPTaHU3AIUI0 U PYHKIIMOHHUPOBAHHE
MIPUHIIUIIBI TOCTPOEHUSI HHTEP(DeiicoB, 0COOEHHOCTH, XapaKTEPUCTHKU
OCHOBHBIE JIaHHBIE TI0 COBPEMEHHBIM BHYTPUCHUCTEMHBIM U BHEITHUM
uHTepdeiicam. 0cOOEHHOCTH peanu3alu nHTepdeiicoB B
MUKPOKOHTPOJIEPHBIX CHCTEMaX COBPEMEHHBIE THUITBI MUKPOKOHTPOJIEPOB, UX
0COOEHHOCTH, IPEUMYIIIECTBA U HEOCTATKH OCHOBHBIE TAHHBIE TTO
COBPEMEHHBIM BHYTPUCHCTEMHBIM U BHEIITHUM HHTEpdeiicam

[1K-2

'YMmeeT: pa3pabareiBaTh TEXHUUYECKHE TPEOOBAaHUS K YCTPOIICTBaM Ha OCHOBE
MHUKPOKOHTPOJIJIEPOB pa3padarbiBaTh NPUHLIUIIHAIBHBIE CXEMbI YCTPOMCTB Ha
OCHOBE MUKPOKOHTPOJIEPOB pa3pabaThiBaTh U OTIAKUBATh IPOTPAMMHOE
o0ecrieyeHne A1 MUKPOIIPOLIECCOPHBIX CUCTEM IIPOEKTHPOBATH U
peann3oBbIBaTh HHTEPQEICH OT (PU3MUECKOTO YPOBHS, 3aKaHYMBAsL YPOBHEM
[TPWJIOKEHUH. BBITIOIHATh OCHOBHBIE IIPOLIENYPBI IIPOECKTUPOBAHUS U
HACTPONKH BBIYUCIUTENBHBIX YCTPOWCTBA, BKIIIOYAsl pacueThl U
HKCIIEPUMEHTAIbHBIE NCCIIE0BaHN Pa3padbaThIBaTh TEXHUUECKHE TPEOOBAHUS

K yCTPOWCTBAM Ha OCHOBE MUKPOKOHTPOJIJIEPOB pa3padaTbiBaTh




[IPUHLIAIINATIBHBIE CXEMBI YCTPOICTB HA OCHOBE MUKPOKOHTPOJIIEPOB
pa3pabaThIBaTh M OTIAXHUBATh IPOrpaMMHOE OOecTieueHue JIst
MHUKPOIPOIIECCOPHBIX CUCTEM MPOEKTUPOBATh U PEAN30BbIBaTh HUHTEP(HENHCHI
0T (hU3MUECKOTO YPOBHS, 3aKaHYMBAsI YPOBHEM MPHIIOKEHUI

lMeeT MpakTUYECKUH ONBIT: TPOrPAaMMHBIMU IIPOAYKTaAMH JUIS
MH(POPMAIIMOHHBIX U aBTOMAaTHU3UPOBAHHBIX CUCTEM HAaBbIKAMU COCTaBJICHHUS

K2 TEXHUYECKOM TOKYMEHTAIlMU Ha pa3pabaThiBaeMble YCTPONUCTBA HABBIKAMHU

BBIOOpA U peanu3anuu HHTep(decoB A B3aUMOICHUCTBUS y3JI0B CUCTEMBI
MEXTy COOOM HaBBIKAMU COCTABJICHUS TEXHHUECKON JOKYMEHTAITUU Ha
pa3pabaTbsiBaeMble YCTPOHUCTBA

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIIIMHBI

IleuaTHasi yueOHO-MeTOAMYECKASI JOKYMEHTAMS
@) OCHOBHAs TUumMepamypa:
1. CxemorexHHKa 3MeKTpOHHBIX cucTeM: [{udpossie ycTpoiicTBa Yueo.
B. U. boiiko, A. H. T'ypxutii, B. 5 XKyiikos u ap. - CI16.: BXB-IletepOypr, 2004. -
496,[1] c. un.

6) dononHumenvHas aumepamypa:
He npenycmorpena

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. Kypnan "Pagno". Peructparmonnsiit Homep 01331

2) MemoouuecKkue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. HIIII «Yurex-IIpopu» — UnTepdericsl nepudepuitHbIX yCTPOUCTB —
Teopus
2. HIII «Yurex-IIpodpu» — MaTepdetic nepudepuiftHbIX yCTPOUCTB —
VYrpasieHue CTeHI0M
3. HIII «Yurex-IIpodpu» — UuTepdeiice nepudepuitHbIX YCTPOUCTB —
JlabopatopHbIii TPaAKTUKYM

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1. HIII «Yurex-IIpodu» — UaTepdeiicel nepudepuitHbIX yCTPOMCTB —

Teopus

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTaIUsA

Bu HaumenoBanue
No ite aIT[ - pecypca B bubnmorpaduyeckoe onrcanme
paTyp QJIEKTPOHHOH (opme
DIEKTPOHHO- Ky3zpmunoB A.JO. MnTepdeiic RS232: Cesaszb Mexny
1 OcHoBHast OoubnuoTeyHas KOMITBIOTEPOM M MUKpOKoHTposuiepoM: Ot DOS k
ureparypa cucreMa WINDOWS98/XP Usnarensctio "MK IIpecc" 2009, 320 c.
n3narenscTBa Jlans |https://e.lanbook.com/reader/book/883/
DNEKTPOHHO- Nnu ©. CereBoii 1 MeXceTeBOM 0OMEH JTAaHHBIMU C
JlononauTenbHAs " "
2 TenaTvba OuoOIMOoTeUHAS MukpokoHTposuiepamu M3garensctso "JIMK Ilpecc" 2010,
patyp cUCTeMa 369 c. https://e.lanbook.com/reader/book/60973/




n3nareiancTBa Jlann

IEKTPOHHO- WuTepdeiics! nepudepuitHbIX yCTPOUCTB. [ DNEeKTPOHHBIN
3 OcHoBHas OnbImoTeuHas pecypc] : yueb. mocodbue / A.O. Knroues [u ap.]. —
nuTeparypa cuctema Onexrpon. naH. — CII6. : HUY U'TMO, 2010. — 290 c.

n3narenscTBa Jlans |http://e.lanbook.com/book/43548

[TepedeHpb HCIIONB3YEMOIO IIPOrPAMMHOTO O0CCIICUCHMS:
1. Atmel-AVRStudio(6eccpouno)

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITUHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun zanstuit ay£[ IIpeyCTaHOBICHHOE POrpaMMHOE 00ecIIedeHHEe, UCIIOIb3yEeMOe s
Pa3IMYHBIX BUJIOB 3aHITHI
240
Jlexkuun (36) MIPOEKTOP

JIaGoparopubie 802 |cTeHAbI, KOMIIBIOTEpHAs TEXHUKA, IPETyCTaHOBICHHOE MMPOTPaMMHOE
3aHATHUS (36) |oGecneuenwme




