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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Iens M3ydeHns TUCIUITIMHEL: (POPMHIPOBAHKE MTPEACTABICHUS O THUIIaX U METOIaX PEIICHHUS 3a1a4, BOSHUKAIOIINX B
00J1acTH MOCTPOEHHS HHTEP(EHCOB YIPaBICHHUS allapaTHO-MPOTrPaMMHBIMH CHCTEMAaMH.

3anaq1/1 N3Yy4YCHUA JUCHUTIIINHBI:

- I3y4eHHe CTaHIapTHBIX THITOB HHTEP(EHCOB Nepenadn JTaHHBIX COBPEMEHHBIX MUKPOKOHTPOJIIEPOB, CII0CO0aX MX
HACTPOMKHU U UCIIOIB30BAHUS s oOecrieueH sl (PyHKIIHOHUPOBAHUS BCTPAHBAEMbIX MUKPOIIPOIIECCOPHBIX CHCTEM;

- H3y4eHHe CII0CO00B B3aMMOCHCTBHS IIPOTPAMMHOTO 00ECIIeUeHNUS IEPCOHATIBHOTO KOMITBIOTEPa M MUKPOKOHTpOJIIEpa ¢
nepupepuiHBIMI YCTPONCTBAMH;

- (hopmupoBaHUE yMEHUS pa3pabdaThIBaTh IPOrpaMMHOE 00eceueHNE, B3aNMOICHCTBYoMIee ¢ nepudepuilHpIMu
YCTPOMCTBaMU COBPEMEHHBIX MHKPOKOHTPOJIIEPOB, B TOM YHCIIE CIYXKAILEro Ul cOopa U XpaHEHHs IaHHbIX,
HOJTy9aeMbIX ¢ HAOOPOB JaTUHKOB.

2. MECTO JUCIUIVIMHBI MO AVJIA, TPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.B.JIB.08

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | BBeaenue B uudpoByto 06paboTKy CUTHAIOB

2.1.2 | OCHOBBI KOHCTPYHPOBAHHUS CPECTB BBIYUCIUTEIBHON TEXHUKH

2.1.3 [ ITocTpoeHne cucTeM ynpaBieHUs 0a3aMu JaHHBIX

2.14

2.1.5 | Hacrosmas qucIUIuIMHA OTHOCHTCS K IUCIMIUIMHAM I10 BEIOOPY BapHATHBHOW YacTH y4eOHOTO TUTaHa, albTepHATHBON
Kypcy «MHTepdeiics BCTpanBaeMBIX CHCTEM) SBIICTCS MpeaMeT «eToBeKo-MaIlInHHbBIE HHTEP(EHCHD».

2.1.6 | I3ydenne maHHON TUCIUIUIMHEI Oa3upyeMcs Ha CIeIyommX Kypeax: «Dnu3nkay, « DMeKTPOTeXHNKA 1 SIEKTPOHUKAY,
«ApXUTEKTypa BBIYUCIUTEIBHBIX CHCTEM», «Y3JIbl U YCTPOICTBA CUCTEM TEIEKOMMYHUKaLui», « Teopust aBToMaToBy,
«CxemortexHuka», «[locTpoenne cucrem ynpasineHus 6azamu JaHHBIX». CTyIeHT HOKEH YMETh UCIIOIb30BaTh 3HAHUS 00
apXUTEKTYpe COBPEMEHHBIX BEIYMCIUTEIBHBIX CHCTEM, 0a30BBIX CXEMOTEXHHUSCKHUX PEUICHHSX IS OpraHM3aIliH
COTPSDKEHHS aHATOTOBEIX M IIH(POBBIX YCTPONUCTB, MUKPOCXeM pa3innaHbIX THITOB Jtoruku (KMOII, TTJI), cmoco6oB
COTJIACOBAHUSI COMPOTUBIICHUI HATPY3KHU M UCTOYHHMKA CUTHAIIA, IPUHIIUIAX HOCTPOCHUS IPOTOKOJIOB MEepeadu JaHHBIX
Ha OCHOBE MCIONB30BaHHsI KOHEUHBIX aBTOMATOB. JIUCIUIIIMHA YUTAETCS MApaJUIENbHO ¢ KypcoM «MHUKpPOIIPOLIECCOPhI»,
Ha J7a00paTOPHBIX 3aHATHSX 110 KOTOPOMY H3yJaroTcsS MUKPOKOHTpoiutepsl STM32, mosToMy puMeps! epeadn JTaHHBIX
10 Pa3IMYHBIM CTAHIAPTHBIM HHTEp(deiicam, IPUBOANMBIC B HACTOSIIEM Kypce, IPUBOAATCS IS 9TUX JKe
MHUKpPOKOHTPOJIIIEPOB.

2.2 | JucuMminHbl (MOTY/IN) ¥ NPAKTHKH, ISl KOTOPBIX 0CBOEHHE JAHHOM THCHUIINHBI (MOXY/Is1) HEOGX0UMO KaK
npeamecTByoNIee:

3. KOMIETEHI[UY OB YYAIOILET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIYJISI, TPAKTHKH)

IIK-4: CnocoGeH odecrnieynBaTh QyHKIHOHMPOBaHUE 023 TaHHBIX, ONTHMH3HPOBATH pacnpee]eHHe BbIYHCIUTEIbHBIX
pecypcoB M NPOU3BOAUTENLHOCTE B/, ocymiecTBIATH ypaBiieHHE }KA3HEHHBIM IHKJIOM JaHHBIX, XpaHsgmuxcs B BJI, u
passutnem BJI

ITK-4.1: 3uams: memoowl obecheyenus QynKyuonuposanus 6a3 OAnHblX, ONMUMU3AYUU PACHPeOeleHUs 8bIUUCTUMENbHBIX PECyPCO8
u npoussooumenvhocmu BJI, memoow! ynpagnenus sHcusHenHvimM Yukiom Oannuvix, xpanawuxca 6 bJJ, u pazeumuem bJ1.

PesynbraTel 00y4eHus: 3Ha€T OCHOBHBIC OCOOCHHOCTH cOOpa, XPaHSHHUS M aHAIN3a TAHHBIX TCJICMETPHU, MOTY4aeMbIX OT
BCTPAMBACMBIX BEIYHCIUTEIBHBIX CHCTEM - KIIMEHTOB MHTepHeTa Belieil, THIIOBBIC pelIeHUs B 00J1aCTH BEIOOpa THIA 0a3bl JTaHHBIX
W apXUTEKTYPBI IPOTPAMMHOT0 00eCTIeYeHus, B3aUMOISHCTBYIONIETO ¢ 0a30i JaHHBIX

IIK-4.2: Ymems: obecneuugamo ¢ynkyuonuposanue 6a3 0anublx, ONMUMUUPOSAMs pacnpeoenenue 8blyUCIUMenbHblX pecypcos u
npousgooumenvHocmy B[, ocywecmenams ynpaenenue dcuHeHHbIM YUKIOM 0anuulx, xpanawuxcs 6 B/, u pazeumuem BJJ.

Pesynbratel 00yueHus: YMeer obecrednBaTh QYHKIHOHUPOBAHUE, ONTHMH3HPOBATh PacIpe/IciCHHE BRIYUCIUTEIBHBIX PECYPCOB H
MIPOX3BOIUTENBEHOCTE 0a3 JaHHBIX, CITY)KAIINX JUIA cOopa TeIeMeTpHy ¢ Habopa BCTpauBaeMBIX CHCTEM Ha 0a3e OTHOKPHUCTAIBHBIX
MUKPOKOHTPOJIIEPOB

I1IK-4.3: Braoemw nHagvikom: obecneuenus QyHKYUOHUPO8aHUs 6a3 OAHHbIX, ONMUMUSAYUYU PACHPeOeNeHUs BbINUCTIUMETbHBIX
pecypcog u npousgooumenvHocmu BJJ, ynpasenenus socusHeHHbIM Yukiom 0anuslx, xpanawuxcs 6 b/, u pazeumuem BJJ.

PesynbraTel 00ydeHus: Biageer HaBbIKaMU IPOSKTUPOBAHMUS M HACTPOIKM cucTeM 0a3 JaHHBIX, CITyXKalUX U1t cOopa TeleMeTpuu
¢ Habopa BCTPauBaEMbIX CHCTEM Ha 0a3e OJJHOKPHUCTAIBHBIX MUKPOKOHTPOJLIEPOB

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJINHBI (MOAYJIsA, IIPAKTUKHN)

Kon HaumenoBaHue pa3jiesioB U TeM /BUA 3aHATHA/ Cemectp | Yacosn ®opma
3aHATUSA / Kypc KOHTPOJAS
1 Paznen 1. O0yuenue
1.1 Knaccudurkanms nepudepuitasix ycrpoicts /Tema/ 8 0




1.1.1 CucrtemHsle u nepudepuiiable ycTpoicTBa. Y CTpOCTBA BBOA-BEIBOA U 8 1
KOMMyHUKaui. @yHKINKM KOHTPOJUIEPOB U NX TEXHUYECKasl peanu3aliis.
CucremHEBIe, TOKATBHBIE, TPUOOPHBIE HHTEP(EHCH 1 HHTEPEHCHI
nepuQepuitHbIX YCTpOHCTB. /JIex/

1.2 Mertonas! nepenadn faHHBIX /Tema/ 8 0

1.2.1 CHHXpOHU3aNUS IPOTrpaMM U ycTpoicTB. [Ipobiems! HacTpoiiku
B3aMMOJICHCTBHS MEXX/Ly YCTPOHCTBAMHU, UMCIOLMMH Pa3JIMYHYI0 CKOPOCTh
00paboTKN TaHHBIX U PA3IMYHBIA (OpMAT JAHHBIX. APXUTEKTYpa BBOAA-BBIBO/A
IBM PC-coBmectumoro kommerorepa. /Jlex/

1.2.2 Pabota nepugepuifHBIX YCTPOHCTB B PeXKUME HETIOCPEICTBEHHOTO OOMEHA 8 1
naHHbIMU ¢ LIITY 1 ¢ ucnonbs30BaHuEM NPSMOTo TOCTYNA K TaMATH.
Hcrnonb30BaHue MIMH C pa3IMYHOM YaCTOTOM Mepeiayu JaHHBIX B COBPEMEHHBIX
BBIUMCIIUTENBHBIX cucTeMax. Habop MUKpocxeM MaTepUHCKOM IIaThI
MIEPCOHATIBHOTO KOMITBIOTEpa, Ha3HAUEHHE U 001Iasi CTPYKTypa CEBEpPHOTO U
F0KHOTO MOCTOB. /JIek/

1.3 VYceTpoiicTBa XpaHeHHs AaHHBIX /Tema/ 8 0

1.3.1 TTocTpoeHre MHUKPOTIPOIIECCOPHBIX CUCTEM C MCIOJb30BaHKeM BHemHeH flash- 8 2
mamaty. McnonezoBanue nHTepdeticoB SPI u SDIO st opranmsanuy 1octymna K
JaHHBIM, XpaHamuMcs Ha SD-kapre/muxpocxeme flash-namsita /JIex/

1.3.2 W3zydenne oOMeHa naHHBEIMEU ¢ MEKpocxemoi flash-mamsru /J1a6/ 8 4

1.4 YerpoiicTBa oToOpaskeHHs an(aBUTHO-II(POBOI U rpadaecKoi 8 0
nnpopmanuu /Tema/

1.4.1 ITpunIMIBI pabOTH COBPEMEHHBIX BCTparBaeMbIX IUcIUieeB. Pabora aucriies B 8 2

rpaduueckoM U TeKCTOBOM pexnme. CocoObl MOBBIICHHUS] CKOPOCTH BBIBOA
rpadudeckoit mHpopMarmu. [luciien Ha ocHOBe KoHTpoiutepa hd44780,
ILI9341. /JTex/

1.5 Knaeuatypa u mbib /Tema/ 8 0

1.5.1 IIpotokon PS/2. Ckan-koap! K1aBUaTyphl. Vcronp30BaHUe Pa3InUHBIX TUIIOB 8 2
KJIaBUATYPbl B MUKPOIPOLIECCOPHBIX crcTeMax. [Iporokon pabotsr PS/2-
COBMeCTHMOM MbImH. /JIex/

1.5.2 Ipuanmms! padots! PS/2 knaBuatyps u Memmw /J1a6/ 8
1.6 [Inra USB /Tema/ 8 0
1.6.1 CrpykTypa u B3anmozeiictsue cucreMsl USB. Host u device. Hub u function.

Cucrema USB-ycTpoi#iCcTB Kak CEThb € TOIOJIOTHEI MHOTOSIPYCHOI 3BE3/IBL.
VYpoeuu B3aumozaeiicteus B cucteMe USB (device: uaTepdeiicHyro yacth, 4acTh
YCTPOHCTBA M (DYHKIIMOHAIBHYIO 9acTh, host: mHTEepdeiicHas 9acTh, CHCTEMHAs
qacth u [10 ycTpoiicTBa).

/JTex/

1.6.2 Ousnueckuit uatepdeiic USB. CoctosiHus untepdeiica. Pexxumel nepenauu. 8 2
ITonHOCKOpPOCTHBIE M HU3KOCKOPOCTHBIE yCTpoiicTBa. Monens nepenaun
naeHBIX. USB-ycrpoiicTBa kak Hab0op KOHEYHBIX To4dek. KaHansl (pipe): HOTOKH
u coobureHus. Tumsl 0OMeHa JaHHBIMHE C UCIIONIB30BaHUEM OTOKOB: CIIIOIIHOM,
MpepBIBaHMs U U30XPOHHBIN. [IpoToKon 0OMeHa AaHHBIMU 10 HHTep(eiicy USB.
Hymeparust ycTpoiicTB muHEL JInHaMHYIecKOe TTOAKITIOYCHNE U OTKITIOUCHHE
ycrpotictB. Ocobennoctu crangapros USB 2.0 u USB 3.0. /JIex/

1.6.3 Pabora ¢ ycrpotictBamu USB co cropoHsl iepcoHansHoro koMmeiorepa (host). 8 1
HUcnons3oBanue oubmuoreku LibUSB. Hactpoiika KOH(GHUTypannoHHBIX (GaiiioB
npaiisepoB. [Tognepxka nporokosia USB coBpeMeHHBIME
MHKPOKOHTpOJUIEpaMHL: iporpaMMHas smyisitust USB-device, anmapatHsie
6moxu USB. OcobeHHOCTH IPUMEHEHHS 1 OCHOBHBIC OrpaHu4eHust. /JIex/

1.6.4 USB HID-yctpoiicTBo Ha MUKpOKOHTposepe /J1ab/ 8 5
2 Paznen 2. CamocTosiTesibHAs pa00oTa CTYIEHTOB
2.1 B TOM uncine: /Tema/ 8 0
2.1.1 BBINIOJIHEHHE KOHTPOIBHOH paboTsl /KoHTp.pad./ 8 33.75
2.1.2 MIOATOTOBKA K 0TUYeTy JlabopaTopHbIX padot /Cp/ 8 40
3 Pazpean 3. Ilpomexyrounas arrecranust
3.1 B TOM uncine: /Tema/ 8 0
3.1.1 KonrakTHas padota c [TIIC /KoPa/ 8 0.25
3.1.2 3ager /3auér/ 8 8

[Mpnmeuanne. ©opmer koHTpOIIS: DK — 3k3aMeH, K- koHTponsHas pabdota, Ko- koHTponbHEIH onpoc, C3- cemecTpoBoe 3ananue, 3-3a4et, OIl-
OTYeT IO MPaKTHUKE.




5. ®OHJ OLIEHOYHbBIX CPEJICTB

OrmeHOYHBIE CpEACTBAa IUIAHMPYEMBIX pE3yIbTaToB oOyd4eHHs IpeAcTaBiIeHBl B BuAe (oHIOB oleHOUHBIX cpeacts (POC),
pa3pabOTaHHBIX B COOTBETCTBHU C JIOKAJbHBIM HOPMATHBHBIM aKTOM yHuBepcuTera. P@OC MoxeT OBITh NpeAcTaBlIeH B
[Mpusnoxenuu k padboueit mporpamme.

O1eHOYHBIE CPECTBA INIAHMNPYEMBIX PE3yIbTaTOB O0YUECHUS MIPEACTABICHEI B BUAE (OHIOB OleHOUHBIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKATGHBIM HOPMATUBHBIM aKTOM YHHBEPCUTETA. B 1essix ocBOeHHsI KOMIETCHINH, YKa3aHHBIX
B paboueii mporpaMme JUCHUILUIMHBI, IPEIyCMOTPEHBI CIEAYIONINE BOIPOCHI, 3aJaHUs TEKYLIETO KOHTPOJIS.

5.1 KoHTposbHBIE BOIIPOCHI U 3aJITaHUS

ITK-4: CriocoOeH obecnieunBaTh GYHKIIMOHUPOBAHUE 0a3 TAHHBIX, ONTHMU3UPOBATH PACTIPEICICHUE BHIYUCIUTEBHBIX PECYPCOB U
npousBoauTenbHOCTh BJI, ocyecTBiATh ynpaBieHHe )KU3HEHHBIM LIUKIJIOM JTaHHBIX, XpaHammxcsa B B/], u pazsutuem BJI.

[1K-4.1: 3uats: MCTOAbI obecneyeHus d)yHKL[I/IOHI/IpOBaHI/IH 6a3 JaHHBIX, ONTUMHU3AINU PACIIPEACIICHNS BIYUCIUTEIIBHBIX PECYPCOB
U MMPOU3BOAUTCIIBHOCTH B}I, MCTOABI YIIPABJICHUS )KU3HCHHBIM IIUKJIOM OJAaHHBIX, XPAHAIINXCS B B)I, 1 pa3sBUTUCM B)I

PesynbraTsl 00yueHus: 3HaeT OCHOBHBIE OCOOCHHOCTH cOOpa, XpaHEeHHUs U aHalIu3a JaHHbBIX TeJIeMETPUH, TTOJTyIaeMbIX OT
BCTPaNBaeMbIX BHIYMCIINTENBHBIX CUCTEM - KIMEHTOB MHTEepHeTa Belel, THIIOBBIE PeleHNs B 00JIacTH BBIOOpa THIIA Oa3bl JaHHBIX
M apXUTEKTYPHI TPOTPaMMHOTO 00€CTIeUeHH, B3aNMOICHCTBYIOIIETro ¢ 02301 TaHHBIX.

3amanus.

1) [IpuBeuTe MPUMEPHI THIOBBIX MPOTPAMMHBIX PEIICHHI B 00JIACTH OpraHU3aliy cOopa JaHHBIX ¢ OOJBIIOTO YHCIIa alllapaTHBIX
kIueHToB HTepHeTa Belei.

2) Ouenute TpeOyeMyto IPOU3BOJUTEIBHOCTh CUCTEMBI YIpaBIeHUs 0a3aMH JaHHBIX, HEOOXO0AUMYIO JUIsl cOOpa JaHHBIX:

- CUCTYHKOB ITOTPEOJICHHOI BOIBI/TETLIA/3IEKTPUYECTBA TOPOIa-00IaCTHOTO LICHTPA;

- CETH U3 HECKOJIBKHX JIECATKOB BEHANHTOBEIX aBTOMATOB;

- CETH YCTPOKCTB 3BYKOBOT'O OIIOBEIIEHHS O UPE3BBIYaWHBIX CUTYAIUIX;

- CHCTEMBbI cOOpa JIaHHBIX C MOPTATUBHOTO Kapauorpada.

3) [IpenymoxuTe apXUTEKTypy IPHIOKEHHS - CHCTEMBI YIIPaBIeHUS 0a3aMi TaHHBIX, CIyXKamero Ut cOopa JaHHEIX 0 padoTe
HU3MEPHUTEIIFHOTO/yIIPABIISIONIero 00opynoBanus, cs3anHoro ¢ I1IK o uatepdeticy USB.

I1K-4.2: YMeTh: obecnieunBaTh GYHKIIMOHUPOBAHUE 0a3 TaHHBIX, ONTHMU3UPOBATH PACTIPEICIICHNUE BHIYUCIUTENBHBIX PECYPCOB U
npousBoauTenbHOCTh BJI, ocyecTBiATh ynpaBieHne )KU3HEHHBIM LUKIJIOM JaHHBIX, XpaHamuxcsa B B/], u pazsutuem B/I.

Pesynbratel 00yueHus: YMeer obecriednBaTh QYHKIHOHUPOBAHUE, ONTHMH3HPOBATH Paclpe/IciCHHE BRIYUCIUTEIBHBIX PECYPCOB H
MPON3BOUTENBHOCTE 0a3 JaHHBIX, CITY)KAIINX JUII cOopa TeJIeMeTpHy ¢ Habopa BCTpauBaeMBIX CHCTEM Ha 0a3e 0THOKPHUCTAIBHBIX
MUKPOKOHTPOJIIIEPOB.

3amanue.

1) CipoeKkTHpYHTE MEKPOTIPOIIECCOPHYIO CHCTEMY, BEIYIIYIO COOP JAaHHBIX H COXPAHSIONIYI0 MX Ha MUKpocxeMy flash-mamsitu,
OTIIPABJISIIONIYIO YaCTh JAHHBIX B PEKUME PEaTbHOTO BpeMEHH Ha MEePCOHATBHBIA KOMITBIOTEDP, ¢ BO3MOXKHOCTBIO 3arpy3KH MOJTHOTO
Ha0bOpa aHHBIX Ha MEPCOHATBHBII KOMITBIOTEp M COXPAaHEHHUs ero B 0a3e JaHHBIX. ONUIINTE CTPYKTYPY NPHIOKCHHUS JUIS
MEPCOHAIBHOTO KOMITBIOTEPA.

[1K-4.3: BnageTts HaBBIKOM: obecrieueHus GYyHKIIMOHUPOBaHUS 0a3 JaHHBIX, ONTUMH3ALUYU paCIIpeleNeHuUs BHIYUCIUTENBHbBIX
PECYPCOB M MPOU3BOIUTENBHOCTH BJI, yrpaBieHUs )KU3HEHHBIM IUKJIOM JaHHbBIX, XpaHsmxcs B b1, u pazsutrem B/I.
PesynbraTel 00yueHus: BrnaneeT HaBbIKaMu MPOESKTUPOBAHUS M HACTPOUKH CHCTeM 0a3 JaHHBIX, CITYXKAIHUX JUTs cOOpa TeleMeTpHU
¢ Habopa BCTpauBaeMbIX CHCTEM Ha 0a3e OJHOKPHCTAIBHBIX MUKPOKOHTPOJUIEPOB.

3ananue.
1) Pazpabotaiite nproxeHue, XpaHsiiee KIIIOYH CHMMETPUIHOTO MHU(YPOBAHUS 1 3arpy Karolliee 3TH KIIF0YN Ha MUKpocxeMmy flash-
HaMSTH, BXOAAIILYIO B MUKPOIIPOLIECCOPHYIO CUCTEMY, BEYIIEe yUeT TAKUX MUKPOIPOLIECCOPHBIX CUCTEM.

5.2 TeMbI MMCBMEHHBIX PAOOT (KOHTPOJIBHAS padoTa)

Ha koHTpONBHYIO PabOTy CTYJCHTY BhIIaeTCS HHIUBUAYAIBHOE 3a1aHue (110 BApHAHTaM), 3aKJIF0YaroIeecs B pa3paboTke
TIPUIIOKEHUS JUTSI IEPCOHATBHOTO KOMITBIOTEPA, BBITOTHSIONIETO (PYHKIIMU CHCTEMBI cOOpa JaHHBIX ¢ MUKPOTIPOIIECCOPHOM
cucremsl, nojakmodeHHoi k [1K mo uaTepdeiicy UART (USB CDC) nibo B pa3paboTke MporpaMMBl Il OJJHOKPHCTAIEHOTO
MHUKPOKOHTPOJLIEPA, OCYIIECTBISIIOICH cOOp U MePEChUIKY JaHHBIX Ha TIEPCOHANBHBIN KOMIBIOTEP. PaboTa BEIMOIHSCTCS B
MHCEMEHHOM (opMe B TeueHne 10 Hepenb ¢ MOMEHTA BBIIauH 3a1aHnsl. KOHTPOJIBHBIN CPOK Coa4uM — MOCISTHUN MECSII CeMecTpa.

[IpumepHOE comepxaHue KypcOBOH pabOThI
1. TUTYNBHBIN JIHCT.

2. ©®opMyaMpOBKa BapHaHTa 3aJaHHUs.

3. OcHOBHAs 9aCTh, BKIIOYAIOMIAS:




1) onucanue TpeOGoBaHUH KO BCTpaUBaeMON CHCTEME, BRIMONHSIONIEH cOop u nepecsuIky naHHbIX Ha ITK u TpeGoBanmit x
nporpamMmMe cOopa 1 aHaIr3a MOCTYIAOIINX JTaHHBIX;

2) onucanne pabOTHI HCIOIBE3YEMBIX BHEITHUX M BCTPOSHHBIX B MUKPOKOHTPOJUIEP Tepu(EpHIHBIX YCTPOICTB,;

3) onmcaHne CTPYKTYPHI M TEXHUUECKOH peann3aluy MPUIOKEHHS JUTS IIEPCOHAIBHOTO KOMIBIOTEPa / IPOrPaMMBI [UIs
OJTHOKPHUCTAIBHOTO MHUKPOKOHTPOJLIEPA;

4). CiiCOK UCTIIOJIL30BAHHBIX HCTOYHUKOB (BKJIFO4ast HICTOUHUKHA VIHTEpHET).

IIpaBuna odopmiieHHsT KOHTPOIBHOH PabOTHI

- KOHTpOJIbHAS paboTa opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucTHI hopMmaTa A4, OpHeHTAINS KHIDKHAS;

- TIOJISA: JIEBOE — 2 CM, OCTaJIbHBIE — 110 1 CM;

- mpu¢Tt — Times New Roman;

- pasmep mpudra 14 pt;

- MEXyCTpOUHBIN UHTEpBaI — 1,5;

- abzanHebIil oretyn — 1,25 cm;

- HyMepaLusi CTPaHUIl CKBO3HAs, HOMEpP Ha MEPBOW CTPaHHIIE HE CTABHUTCS,

- B KOHIIE pabOThI HEOOXOIUM CITHCOK MCITONIB30BaHHOM uTeparypsl cormacao TOCT P 7.0.5 — 2008;
- 00beM pabOoThI 3aBHCUT OT CTETIEHU PACKPHITUSI OCHOBHBIX ITYHKTOB KOHTPOJIBHOM PabOTHI.

[TprMepHBIii CIMCOK BapUAHTOB KOHTPOJIBHOM PaOOTHI:

1) PazpaboTka ycTpoiicTBa Ui CAMTHIBAaHMA CKaH-KooB PS/2 kmaBuatypsr Ha 6a3e MukpokoHTpoimepa STM32.

2) Pa3zpaboTka ycTpoiicTBa IS MOMYYEHUS] OCHMIIOrPaMM PabOTHI OCIEA0BATEIBHOTO TIOPTa.

3) Pa3paboTka ycTpoiicTBa SMyJsIIMK pabOThl NAPAIIENBHOTO MOPTAa.

4) Pazpabotka USB-ycTpoiicTBa, moanepxuBaromiero ase koHeunble Touku (CDC u Mass storage) Ha OCHOBE MHKPOKOHTPOJLIEpa
STM32.

5) Pa3paboTka anmapaTHO-IPOrpaMMHOM CUCTEMBI IIU(PPOBOTO ocuusuiorpada Ha 6aze MUKPOKOHTpOIIJIEpa, EPEAAOIero JaHHbIe
Ha I1K.

6) ITepenaua manHbIX 1Mo potokoiy USART B pexuMe mpsMoro JOCTYyIIa K MaMATH Ha OCHOBE MUKpOKOHTpointepa STM32.

7) PazpaboTka mporpamMMsl cOopa JaHHBIX C JaTYUKOB, MOJKITIOYEHHBIX K mmHe [12C.

5.3 Iloka3zarenu U KpUTEPUH OLICHUBAHUS KOMIIETCHIIUH, IIKaJIbl OLIEHUBAHUS
B pamkax u3ydyaeMoi JUCLMIUIMHBI CTYIE€HT MOXKET JEMOHCTPUPOBATh CIEAYIOLUE YPOBHYU OBJIAaJCHUS KOMIIETCHLIUSAMM.

IToBbINICHHBIH YPOBEHB: 00YJAIOMINICS AEMOHCTPHPYET IITy0OKOe 3HaHHE yueOHOr0 MaTepHaa; ClocOOeH HCIOIb30BaTh CBEICHNU
U3 Pa3IMYHBIX HCTOYHUKOB JUIS YCIICIIHOTO MCCIIEA0BAHMS U IIONCKA PELIeHHs] B HECTaHIAPTHBIX CUTYaLUsIX; CIIOCOOEH
AHAM3HUPOBATH, IPOBOJAUTE CPABHEHHE 1 0OOCHOBAHHE BEIOOPA METOIOB PELLCHHS IPAKTHKO-OPHCHTUPOBAHHBIX 3a1aHnii. OLeHka
MPOMEXYTOYHOH aTTEeCTAINH (3a4eT): 3auTeHo — 90 6ayutoB u Goree.

Ba30Bblil ypoBeHb: 00YUAOLIMIICS CTOCOOCH TOHUMATh H HHTEPIPETHPOBATH OCBOCHHYIO HH(POPMALIHIO; TEMOHCTPHPYET
OCO3HAHHOE BIIaJCHUE YICOHBIM MAaTEPUAIOM H y4eOHBIMH YMECHHSIMY, HABBIKAMH M CIOCO0aMH IEATENBHOCTH, HEOOXOIMMBIMH
JUISL peTIeHNs TTPaKTHKO-OpHEHTHPOBAHHBIX 3aHaHii. OIeHKa IPOMEXYTOUHOH aTTecTalny (3a4eT): 3a4TeHo — 76-89 6amoB.

IToporosblii ypoBeHb: 0Oydaromuiics: obsiaaetT HeoOX0MMOM CHUCTEMOM 3HaHUH U BIaJeeT HEKOTOPBIMU YMCHUSIMHY;
JIEMOHCTPHPYET CaMOCTOSTEIFHOCTh B IPIMEHEHHUH 3HAHUH, YMEHHI W HABBIKOB K PEIICHHUIO YIeOHBIX 3aJaHUN Ha
penpoxykTHBHOM ypoBHe. OLeHKa IPOMEKYTOUHOH aTTECTAINH (3a9eT): 3a4TeHo — 61-75 Gaymios.

YpoBeHb HIXKE TOPOTOBOT0: CUCTEMa 3HAHUH, HE00X0[Mast JUTs peLIeHHs] yIeOHBIX U IIPAKTHKO-OPUEHTHPOBAHHBIX 3a/laHUM, HE
chopMupoBaHa; 00yJarONIUICS He BIaJeeT OCHOBHBIMHI YMEHUSMH, HaBBIKAMH U CIIoco0aMH esTensHocTH. OmeHKa
MPOMEXXYTOYHOH aTTeCTAINH (3a4eT): He3auTeHo — Huke 61 banna.

B paMKax }IaHHOﬁ JAUCHHUIIIIMHBI UCITOJB3YIOTCS CICAYIOIINEC KPUTCPUN OLICHKH 3HAHUH CTYACHTOB.

OT1nuyHO

OO0yuaroImuicst ITeMOHCTPUPYET:

- CHCTeMaTH3UPOBAaHHBIC, TITYOOKHE U MOJTHBIE 3HAHMUS 110 BCEM pasJiesiaM YaeOHOM AUCITUTLTIHEI, & TAK)KE TI0 OCHOBHBIM BOIIPOCAM,
BBIXOJISIIIINM 32 €€ TPeIebl;

- TOYHOE UCIIOJIb30BAHUE HAYIHOH TEPMHUHOJIOTHH, TPAMOTHOE, TOTHYECKH MPABUIBHOE H3JI0KEHHE OTBETA Ha BOIIPOCHI;

- Oe3ynpevHoe BiaJicHHe HHCTPYMEHTapUeM yIeOHO! TUCIIMIUTHHBI, YMEHUE ero 3()()EeKTHBHO UCTIONIB30BaTh B TOCTAHOBKE U
peleHnH HaydHbIX U MPO(HEeCCHOHATBHBIX 32134,

- BEIPOKCHHYIO CLIOCOOHOCTH CAMOCTOSITEIIBHO U TBOPUSCKH PEIIATh CJIOKHBIC TPOOIIEMbI B HECTAHIAPTHON CUTYAIHH;

- MOJTHOE M ITyOOKOE YCBOCHUE OCHOBHOM, M JOTIOJHUTEIILHOM JTUTEPATYPHI, IO U3ydaeMON y4eOHOM TUCIUIUINHE,

- yMeHHe CBOOOTHO OPHEHTHUPOBATHCS B TEOPUSX, KOHIICIIUAX W HAPABIICHISIX 110 H3y4aeMOl ydeOHOW JUCIUIUINHE U TaBaTh UM
AHATUTHYECKYIO OIICHKY, UCIIOJIB30BaTh HAYUHBIE TOCTHKEHUS IPYTUX AUCIHUILINH;

- TBOPYECKYIO CAMOCTOATENIbHYIO PabOTy Ha yIeOHBIX 3aHATHSAX, AKTUBHOE TBOPYECKOE YUaCTHE B IPYIIIOBBIX 0OCYKICHHUX,
BBICOKUI YPOBEHB KYJIBTYPbI HCTIOTHEHUS 3aIaHH.

Xopo1io




OOy4aromuiics 1eMOHCTPUPYET:
- CUCTEMATH3UPOBAHHBIC, TIIyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zenaM yueOHOH UCIMILIHHBL;

- UCTIONTF30BaHNE HAYYHOH TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHIECKH ITPaBIIIBHOE M3JI0KEHHE OTBETA HA BOIIPOCH], yMEHHUE JeTaTh
000CHOBaHHBIE BEIBOABI I 000OIEHUS;
- BJIa/ICHNE UHCTPYMEHTApUEM y4eOHOH JUCUMILIMHBI (METOJaMU KOMIUIEKCHOTO aHalu3a, TEXHUKOH HH(POPMAIMOHHBIX
TEXHOJIOTHI1), YMEHHE €TO UCIIOJIb30BaTh B IIOCTAHOBKE U PEIICHUH HAYYHBIX U MPO(ECCHOHAIBHBIX 3a/1ad;
- CHOCOOHOCTB peIaTh CIOKHBIE MPOOJIEMbI B paMKax YIeOHOW ANCIIUIUIHHEL,
- cBOOOIHOE BIIa/ICHHE TUTIOBBIMH PEIICHUAMI;
- YCBOGHHE OCHOBHOM U JIOTIOIHUTEIIBHOM JINTEpaTyphl, PEKOMEHI0BAaHHON paboyell MporpaMMoii 1o y4eOHOH AUCIUILUINHE;
- YMEHHE OPHEHTHPOBATECS B TEOPHAX, KOHIIENIMAX M HAMPABICHIUSX 110 N3ydaeMOoi yaeOHOH MUCIUIDINHE U TaBaTh UM
AQHATUTHYECKYIO OICHKY;
- AKTUBHYIO CaMOCTOSTEIIbHYIO paboTy Ha Y4eOHBIX 3aHATHSIX, CHCTEMAaTHYECKOE YUacTHe B TPYHIIOBBIX 00CYKACHHUSX, BBICOKHIA
YPOBEHB KYJIBTYPbl HCIIOJTHEHHUS 33aHUI.

Y I0BIETBOPUTEIBHO

OO0y4aroIUiCs JIeMOHCTPUPYET:

- TOCTaTOYHbIC 3HAHHS B 00beMe pabodeii mporpaMMEbl 10 Y4eOHOU TUCIUILIIHE;

- HCTIOJIb30BaHME HAYYHOH TEPMHHOJIOTHH, TPAMOTHOE, JIOTHYECKU IPABUIILHOE H3JIOKEHHE OTBETA HA BOIPOCKHI, yMEHHE JIETaTh
BBIBOIbI 0€3 CYILIECTBEHHBIX OIIUOO0K;

- BJIaJICHUEC UHCTPYMECHTapHEM y4eOHOH AUCIUILTUHEL, YMEHHE €T0 HCIONE30BaTh B PEICHHH YUeOHBIX M MPO(eCcCHOHANBHBIX
3amad;

- CITIOCOOHOCTH CAMOCTOSITENTFHO IPUMEHSITh THUIIOBBIE PEIICHHS B PaMKaxX H3y4aeMOU AUCIUILTUHEI;

- YCBOCHHE OCHOBHOM JINTEPATYPHI, PCKOMEHIOBaHHOI paboyeil mporpaMMoii o TUCHUILIHHE,

- YMEHHUE OPUCHTUPOBATHCS B 0A30BBIX TCOPHUAX, KOHIICTIIHAX W HAMPABICHUSX 110 TUCIUILIAHE;

- paboty Ha y4eOHBIX 3aHATHIX IO PYKOBOJACTBOM MperoaBatTes, pparMeHTapHOe yJ4acThe B TPYIMIIOBBIX OOCYKICHUSX,
JIOCTATOYHBIN YPOBEHB KYJABTYPBI HCIIOJHCHUS 3aJaHHU.

HeynoBnerBopurensHo

OOy4aromuiics 1eMOHCTPUPYET:

- (hparMeHTapHbIE 3HAHKS B pPaMKaX M3y4acMON JUCIUILIMHBI; 3HAHUS OTACIbHBIX TUTEPATYPHBIX HCTOYHUKOB, PEKOMEHI0BAaHHBIX
pabodeit mporpaMmoii 1o yaeOHOH TUCIUIIINHE;

- HEyMEHHE HCIOIE30BaTh HAYIHYIO TEPMHHOIOTHIO YIeOHOH ANCIUIUINHEL, HATHYHE B OTBETE TPYOBIX JIOTHYECKUX OIMNOOK;

- HACCHBHOCTb Ha 3aHATHUSIX WM OTKa3 OT OTBETA, HU3KUH YPOBEHB KYJIBTYPBI HCIIOJIHEHUS 3a/laHUH.

5.4. Borpockl NpoMeKyTOYHOM aTTeCTaluN

1) Knaccndukauus nepudepuitueix yerpoiicts. CructeMHble 1 niepudepuiiHbie yeTpoiicTBa. Y cTpoiicTBa BBOAA-BBIBOA U
KOMMYHHKaIi. OyHKINI KOHTPOJUICPOB M UX TEXHUYECKas peanu3anus. CHCTEMHBIE, TJOKAIBHBIC, TPUOOPHBIC HHTEP(HEHCH 1
uHTep(eHCH epuepUIHBIX YCTPOICTB.

2) ApxurekTypa BBoja-BbiBoga IBM PC-coBMecTHMOro KOMIBIOTEPA.

3) O6mias apxurektypa IBM PC-coBMecTHMOro KOMIBIOTEpA.

4) Yuricet MaTeprHCKOH 1IaThl. CeBEpHBII 1 FOXKHBIH MOCTHI.

5) Ucnons3oBanue POST-tecta mpu auarHocTuke u Hactpoiike I1K.

6) PaboTa nepucepuiiHbIx yCTpOHCTB B pexHMe HEMocpeICTBEHHOro oOMeHa AaHHbIMU ¢ LIITY u ¢ ucnonabs3oBaHHEM NPSIMOTO
JOCTYTIA K TAMSITH.

7) llepenava ganubIx mo mmuHe SPI.

8) ITocTpoeHne MUKPOIPOLIECCOPHBIX CHCTEM € HCIONB30BaHueM BHelHel flash-namsTu.

9) YrpasiieHHe KUIKOKPUCTAIUIMICCKAM TUCIUIeeM Ha 6a3e konTpoutepa hd44780. Muunuanu3amnus auciuies mo 4-0uTHOMY
unaTepdeiicy. [Iporoxon paboTs! AuCIIIeS.

10) Ipuniumns! pabotsl ¢ rpapudeckumu TFT-gucnesmu.

11) KnaBuarypa. Buyrpennee ycrpoiictBo. [IpoTokos pabotsl PS/2-knaBuatypsl. Jluarpamma curtanoB PS/2. CkaH-KobI.

12) KommetotepHas Muib. BHyTpeHHee yerpoiictBo. [Iporokon pabotsr PS/2-Mermm. @opmar nepenaBaeMbIx 0aiToB.

13) IIpoTokomn paboTHI MOCIEIOBATENBFHOTO TTOpTa. IIPOTOKOMIBI Iepeaun JaHHBIX, OCHOBBIBafomHecs Ha naTepgeiice UART.
14) Ctpyktypa u B3aumozeiictsue cucreMbl USB. Hub u function. ®usznueckuii unrepdeiic USB.

15) Monaens nepenaun nanubix no muHe USB. Kana, notok, coodmienne. TUIBI epeaadn TaHHbIX.

16) Ilporoxon USB. CucremHoe koH(DUTyprupoBaHue ycTpoicT mmHB USB.

5.5. MeTtoanueckue MaTepuralibl, OIIPEACIIAOININE NPOLUCAYPbl OLICHUBAHUA 3HaHI/II71, yMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIbITa ACATCIBHOCTHU

IIpomexyTodHas aTTecTalys 00YJarOMIUXCs BEICTCS HEMPEPHIBHO M BKIIIOYACT B CE0sI TEKYIIIYIO aTTECTAINIO (KOHTPOJIb TEKyIIeH
paboTHI B ceMecTpe, BKIIF0Uasi OLIEHUBAHIE IIPOMEKYTOUHBIX PE3yNIbTaTOB 00y4eHHs 110 JUCIUIIIMHE) U CEMECTPOBYIO aTTECTAIUIO
(3a4eT) — oLleHNBAHUE OKOHYATEINILHBIX PE3YIBTATOB O0YHIEHHS 110 AUCLUILIHHE.

ITo manHOM MUCUMIUIMHE, 3aBEPLIAIOIIEICS 3a4eTOM, TI0 00sI3aTETBHBIM (POPMaM TEKYILEro KOHTPOIIS CTYACHTY MPEI0CTABISIETCS
BO3MO>KHOCTh HaOpaTh B cymme He MeHee 60 6autoB. OleHHBaHWE OKOHYATEIBHBIX PE3YJIBTATOB 00YUCHHS 110 JUCIUIUIMHE BEICTCS
no 100-0apHOM mIKane, oreHKa GOpMHUPYETCs aBTOMATHYECKH KaK CyMMa KOJTHIecTBa 0aioB, HaOpaHHBIX 00yJaromuMes 3a
BBITIOJIHEHHE 33JaHUH 00s3aTeNbHBIX (JOPM TEKYIIETO KOHTPOJIS U KOJMYECTBA 0A/I0B, HAOPAHHBIX Ha CEMECTPOBOH aTTeCTaIllH
(3auere).




Cucrema OIlCHUBaHHS

Texymmuit KOHTPOJIb MPEACTABISIET CO00H MPOBEPKY YCBOCHHS YUeOHOTO MaTepHaia TCOPETHIECKOT0 U MPAKTHIECKOTO XapakTepa,
PETYISAPHO OCYIIECTBIIIEMYIO Ha IPOTsKeHUH ceMecTpa. K ocHOBHBIM (popMaM TeKyIero KOHTPOJIS MOKHO OTHECTH YCTHBIN
OIIPOC, MMCbMEHHBIE 331aHMs, 1Ta00PaTOPHbIE pabOThI, KOHTPOJIBHYIO PaboTy.

Kontponsnas pabota

KontponbHas paboTa npeacTasisietT co00il 3aKOHUEHHYIO paboTy, 3aKIII0YAIONIYIOCS B pa3paboTKe MPUII0KEHNUS ISl HEPCOHAIBHOTO
KOMITBIOTEPA, BEIOIHSIONIETO (DYHKINH CHCTEMBI cOOpa JaHHBIX ¢ MHKPOIPOIIECCOPHOH CHCTEMBI, moakimodeHHoi k [1K mo
unrepgeiicy UART (USB CDC) 6o B pa3paboTke IporpaMMBl U OJHOKPUCTAIBHOTO MUKPOKOHTPOJIIEPA, OCYIIECTRIISIOMICH
cOOp M NepechbUIKY JaHHBIX Ha IIEPCOHAIBHBII KOMIbIOTEP. [TI0JIHOCTBIO BHINIOIHEHHAs! KOHTPOJIbHAS PaboTa OLEHUBALTCS B 36
6aioB.

JlabopaTopHast paboTa

JlaGoparopHasi paboTa siBisieTcst GOpMOii KOHTPOIIS M CPEACTBOM IPUMEHEHUS ¥ Peaiu3aliy MOJIyYeHHBIX 00yJarouMuUCs
3HaHWH, YMCHUI 1 HaBBIKOB B XO/I¢ BEINIOJHEHNS Y9eOHO-ITPaKTHYECKOH 3a1a4H, CBA3aHHON C MOTydeHNEeM 3HAYNMOTO pe3yibTara ¢
TIOMOIIIBIO PEANBHBIX CPEZCTB JCSITEIFHOCTH. PEKOMEHAYIOTCS AT TPOBEICHIUS B paMKax TeM (pa3/iesioB), HanOonee 3HaAUNMBIX B
(hopMHUpPOBaHNMHU KOMIIETEHIMHA. 32 KaXK10€ TIOJTHOCTHIO BBITIOJIHEHHOE 1JabopaTopHOe 3aJaHne Hauucsercs 8 6amioB. B pamkax
JJAHHOW TMCHMIUTMHBI INTaHUpyeTcst 3 1abopaTopHble paboThl. TeMbl 1abopaTopHBIX paboT yKa3aHbl B paznene “4. CTpykTypa u
cofiepKaHne TUCIUIUTAHBI (MOTYIIS, TIPAKTHKH) .

VYcTHbIi onpoc, codecenoBaHne

YcTHBIH ompoc, codecenoBaHue SIBISIOTCS (POPMOI OIIEHKH 3HAHUHN U MPEIIONIAraloT CIeHaIbHYI0 Oecey mperoiaBaTens ¢
00ydJaronIrMcst Ha TEMBI, CBSI3aHHBIE C U3ydaeMon UCIUIUTUHON. [Iporienypbl HanpaBJieHbl Ha BELSICHEHUE 00beMa 3HAHUMA
oOyyarolierocs o onpeaeeHHOMY pa3jieiy, TeMe, podieMe U T.1. Y CTHBIM OTBET WiIH co0eceI0BaHNEe MOXKET MPaKTUKOBATHCS
npernoaBaTesieM JJis YTOUHSHHS 3HAHWHA Ha MPAKTUICCKUX U JIA0OPATOPHBIX 3aHATHSIX.

YcrTHBI onpoc BKIrouaeT 1 Bompoc U3 rpynms! Bompocos 5.1 KoHTpomsHbIE BOIPOCH! U 3aaHKs”, cOOeceI0BaHHE MOXKET
BKJTI0YATh Oojiee 1-ro Bompoca Toro ke cnucka. OTBeT oreHnBaetcs ot 0 10 3 0alIoB CIEAYIONUM 00pa3oM:

3 Gaya - MOJHBIN, TOTUIECKH Oe3yIPedHHBIi OTBET;

2 GaJuta - OTBET B IIEJIOM IIOJIHBIN, HO MOTYT HMETh MECTO HECYILIECTBEHHBIE MPOOEITbl B 3HAHUSX; JIOTHKA OTBETA MPABHIIbHAS, HO
HEKOTOpPBhIE MOMEHTBI B CBOUX PACCYXKIEHHUSIX CTYACHT 000CHOBATh 3aTPyIHAETCS;

1 Gam - OTBET YaCTHYHBIN, COJIEPIKUT 3HAYUTEIIBHBIC U3bSIHBI; HAPYIICHH JIOTUKU OTBETA HET, HO UMEETCS PAAJl JIOTHYECKUX
TIEPEXO0J/I0B B PACCYXIEHHSIX, KOTOPBIE CTYIEHT 00OCHOBATh 3aTPYIHSICTCS.

ITpomexyrouHas arrectanus. 3ader.

ITpoMesxyTodHast aTTECTAIHS OCYIIECTBIIETCS B KOHIIE CEMECTpa M 3aBepIIaeT N3ydeHHe TUCIUILIHHEL [IpoMexyTodHas
aTTeCTaIMs IIOMOTaeT OI[EHUTH O0JIee KPYITHBIE COBOKYITHOCTH 3HaHMH, YMEHHUH 1 HABBIKOB, B HEKOTOPBIX CITyJasx — Aaxe
(hopMHUpOBaHHE ONpPEAEICHHBIX KOMIIETCHIIMI. B pamkax JaHHOTO mpeaMera K popMe MPpOMEKYTOYHOTO KOHTPOJISI OTHOCHTCS 3a4eT.

3a4er Mo AUCIUILTHHE UMEET 1IeTh OLIEHUTH C(POPMUPOBAHHOCTH KOMIIETECHIIHI, TEOPETHUECKYIO ITOATOTOBKY CTY/IEHTA, €T0
CHOCOOHOCTH K TBOPUECKOMY MBIIIJICHUIO, MPHOOPETEHHBIE M HaBBIKA CAMOCTOSTEIbHON PabOThl, yMEHHE CHHTE3UPOBATh
MOJIyYEHHbIE 3HAHUS M IPUMEHSITh MX MPH PEIICHUH MPAKTHYECKUX 3a1ad. 3a4eT MPOBOAUTCS B YCTHOM (opMe JTOO B BHIIE TECTOB
Ha KOMIIBIOTEpe. B Xo/1e 3aueTa CTyIeHT MUIIET OTBET Ha 3aJ]aHHbIC TPEToaBaTeyieM BOIPOCchl. Bo BpeMs 3aueTa CTYIEHT NODKEH
OTBETHTH Ha JIBa Bompoca. Bompockr 6epyrcst u3 crcka "5.4. Bonpocs! mpoMeKyTouHO# aTTecTaryu', OIeHIBaeMbIX 1o 20
6annos. [Ipu npoBeneHNH TeCTOB JaeTcst TecT Ha 20 BOMPOCOB 10 TEMATHKE YCTHOTO 3a4eTa, KKl OTBET OLIEHUBAETCS B 2
Oama. JlomomHUTENbHBIE OAJIIBI, TOMHMO 0AJUIOB, MOJYYEHHBIX 32 KOHTPOJIBHYIO paboTy U OTYET Ja00pPaTOPHBIX, MOTYT OBITh
3apaboTaHbI 3a TPABUIILHBIE OTBETHI B X0JI€ OMPOCOB U coOeceI0OBaHUH.

Ecimu cymmapHOe 4rciio 6aiioB HaOpaHHBIX B CEMECTpe M0 pe3yIbTaTaM MOIYJEH U TONydSHHBIX Ha 3a4eTe

-ot 61 mo 75, TO CTaBUTCS HTOTOBas OICHKA "'3a4TeHO",

-0t 76 1o 89, TO cTaBUTCS UTOTOBAs OIIEHKA ""3a4TeHO",

- 0T 90 10 100, TO cCTaBUTCA UTOrOBas OICHKA ""3a4TEeHO".

Ecnu cymmapHoe unciio 6aioB, HAOpaHHBIX CTYIEHTOM He MeHee 60 0aIoB, TO CTYICHT MOXET COTIACHTHCS C COOTBETCTBYIOMICH
HWTOTOBOM OIICHKOW 0€3 C1auu 3auera.

6. YAEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTHUKH)

6.1. Pexomenayemasi iutepatypa

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn "UHTepHeT"

31 | JIm, I1. Apxutekrypa narepHerta Benielt / I1. JIu ; mepeBox ¢ anrmmiickoro M. A. Paiitman. — Mockga : JIMK IIpecc, 2019.
— 454 c. — ISBN 978-5-97060-672-8. — TexkcT : aneKTpoHHSIH // JIaHb : 3eKTpoHHO-0nbIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/112923 (nata obpamenus: 26.06.2022). — Pexum goctymna: st aBTOPHU3. MOJIB30BaTENEH.




32 | OcHOBBI IPOrpaMMHUPOBAHUS MUKPOKOHTpoIepoB cepruu 1986BE9x B cpene Keil uVision : yuebnoe mocodue / H. B.
Topoynos, 1. A. Jlrooces, /. O. IToukuH [u ap.]. — Jyona : TocynapcTBeHHbIN yHHBEpCHTET «J{yoHay, 2018. — 132 ¢. —
ISBN 978-5-89847-529-1. — TekcT : anekTpoHHbIH // JIaHb : 37eKTpoHHO-0nOmmoTedHas cuctema. — URL:
https://e.lanbook.com/book/154495 (nata o6pamenus: 19.09.2021). — Pexxum gocTymna: Ajis aBTOPU3. IOJIB30BATEICH.

33 | Muponos, b. M. MukpoxonTpomieps! cepun 8051 : mpaktuxym : yuebHoe mocodue / b. M. MupoHoB. — MpKyTCK :
HpI'VIIC, 2018. — 77 ¢. — TeKcT : a7eKTpoHHbIH // JIaHb : 2IeKTPOHHO-0MOMHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/117563 (nata odpamenus: 19.09.2021). — Pexum gocTymna: ajisl aBTOPHU3. MOJIB30BaTENCH

94 | OcokwuHa, E. B. MukpomnpoieccopHbie CHCTEMBI yrpaBieHus : yaeoHoe mocooue / E. b. Ocokuna. — BraguBocTok : MI'Y
M. agm. [.W. Hesenbckoro, 2020. — 129 ¢. — Tekcr : aneKTpoHHbIH // JIaHb : dIEeKTPOHHO-OMONMNOTEYHASI CHCTEMA. —
URL: https://e.lanbook.com/book/171805 (mata obpamenus: 19.09.2021). — Pexxum goctyna: ajist aBTOPU3.
MoJIb30BaTeNCH

35 |llampos, M. 1. I[IporpammupoBanne MuUKpokoHTpoiutepoB cemeiictBa CORTEX-M : yaednoe mocobue / M. 1. Illampos.
— Mocksa : PYT (MUUT), 2020. — 88 c¢. — Tekcr : anexTpoHHsIH // JIaHb : 31eKTpoHHO-O0MOIMOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/175969 (narta obpamenus: 19.09.2021). — Pexxum noctyna: aias aBTOpuU3.
TI0JIB30BaTENEN

26 | Konuenkos, B. 1. CemeiicTBo MukpokoHTposuiepoB STM32. TIporpaMmupoBaHne B MpUMEHEHHUE : yaeOHoe mocooue / B.
. Konuenkos, B. H. CkakynoB. — Boarorpan : BoarI' TV, 2015. — 78 ¢. — ISBN 978-5-9948-2007-0. — TekcT :
9NEKTPOHHEIH // JlaHb : anekTpoHHO-0HONuoTeuHas cucrema. — URL: https://e.lanbook.com/book/157224 (nata
obpamienus: 19.09.2021). — Peskum moctymna: i aBTOPH3. TIOJAb30BaTEICH

37 | Bborauyenkos, A. H. [{udgpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI : METOMUYeCKe yka3anus / A. H. boraueHkoB. —
Mocksa : PTY MUPDA, 2019. — 67 c. — Tekcr : anekTpoHHsbI // JIaHb : 27eKTpoHHO-0nbmmoTedHas cuctema. — URL:
https://e.lanbook.com/book/171515 (mata obpamenus: 19.09.2021). — Pexum goctymna: 1jst aBTOPHU3. MOIB30BATENEH.

98 | BoaoBo3oB, A. M. MUKpOKOHTpPOJUIEPH! AJIsl CHCTEM aBTOMATUKH : yueObHoe nmocobue / A. M. BogoBo3oB. — 3-e u3a. —
Bomnorna : Uadpa-Nuxenepus, 2016. — 164 ¢c. — ISBN 978-5-9729-0138-8. — TekcT : a1eKTpoHHbIH // JIaHb :
ANIEKTPOHHO-0nbIMoTeuHast cucrema. — URL: https://e.lanbook.com/book/84273 (nara obpamenus: 19.09.2021). —
Pexum gocTyna: i aBTOpU3. OJIb30BaTENEH.

39 | Kyssxkos, O. H. [IpoexkTupoBaHue CHCTEM Ha MUKPOIIPOIIECCOPAX U MUKPOKOHTpoIIIepax : yueOHoe mocobue / O. H.
KyzsikoB. — Tromens : TroM[HI'Y, 2014. — 104 ¢. — ISBN 978-5-9961-0847-3. — TekcT : 251eKTpOHHBI# // JIaHb :
ANIEKTPOHHO-0nOIMoTeuHast cucrema. — URL: https://e.lanbook.com/book/64535 (nara obpamenwus: 19.09.2021). —
Pexum nocTyna: nis aBTOpU3. OJIb30BaTENEH.

6.3 IlepeueHb MPOrpaMMHOIO ofecneyeHust

6.3.1.1 | UarerpupoBanHas cpena pa3zpadortku Keil uVision v5

6.3.1.2 | UarerpupoBanHnas cpena pazpadotku STM32CubelDE

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX O0ubnoTedHbIX cuctem (AbC)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA,
IMPAKTUKN) /OBOPYIOBAHUE

7.1 | dAnst mpoBeneHus 1abopaTopHBIX paboT HEOOXOIUM KOMIBIOTEPHBIH KiIace, MOAKIIOUeHHBIH k ceT HTepHeT. YueOHas
ayJMTOpHs TOJDKHA COOTBETCTBOBATH TPEOOBAHUSIM MOXKAPHOIT 0€3011aCHOCTH M OXPaHbl TPY/a M0 OCBEIEHHOCTH,
KOJIMYECTBY pabOdIHX MECT.

7.2 | Onncanne MarepuaibHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM ISl OCYIIECTBIEHUS 00pa30BaTEIBHOIO MPOLIecca 110
IHACIUIIINHE/

7.3 | 1) Jlexunonnas ayauropus - yaeOHast MeOelb, MyJIBTHMEINIHOE 000pyIOBaHHE, TOCTYII K ceTH MHTepHeT.

7.4 | 2) KommbroTepHsIi Kiace - yueOHast MeOelb, KOMITBIOTEPHI IS TPOBEICHUS YICOHBIX 3aHATHI, yaeOHOE CeTeBOEC
obopynoBanue, noctyn k cetd MutepHer, crenabl EasyMX PRO for STM32, reHepaTtopbl CUTHAJIOB MTPOU3BOJIBHOM
¢dopmer RIGOL DG4202, mudpossie ocrmmtorpadgst RIGOL DS1102, aranorossie ociimutorpadst C1-77 (B-1303).

8. METOANYECKHE YKA3AHUSA VIS OBYJAIOIIIUXCS ITO OCBOEHUIO UM CIMITVIMHBI (MO YJIA,
MNPAKTUKHN)

Opranuzanusi 00pa3oBaTeNnbHOT0 NpoLecca N0 AAaHHOW AUCLUIIMHE PerflaMeHTUpYeTCs yIeOHBIM IJIaHOM U PacHCaHUEM
y4eOHbIX 3aHaTHiA. [Ipn GopmMupoBaHNY CBOCH MHIUBHIYAIBHOI 00pa30BaTEIBHON TPaeKTOPHUH 00YJAIOIIMICS HMEET ITPaBo Ha
nepe3ayeT TUCIUILIIHEI (TIepeaTTecTalluy ee YacTH), €CIIM OHA OBLIIa OCBOSHA B ITPOIIECCE MPEIIISCTBYIOIIETO O0YICHNUS.
Ilepe3auér (mepearTecTai €€ YacTH)OCBOOOXKAaeT 00ydaromerocs oT He0OX0JMMOCTH TTIOBTOPHOTO OCBOSHUS! JUCLUTUINHBI
(TIOJTHOCTHIO MJIM YaCTUYHO).

Y4eOHBIH Mporecc MpH MPenogaBaHUN Kypca OCHOBBIBACTCS Ha UCIIOIB30BAHNH TPAAUIIMOHHBIX, HHHOBAIIMOHHBIX H
UH()OPMAIMOHHEIX 00Pa30BATEIBHBIX TEXHOIOIHH. TpaAuIIMOHHBIC 00pPa30BaTEIBHBIC TEXHOIOTHH IPEICTABICHBI JICKIIUAMH 1
MPAaKTUYECKUMH 3aHATUSAMH. THHOBalMOHHbBIE 00pa30BaTeIbHbIe TEXHOIOTUU HCIIONB3YIOTCS B BUIE IIUPOKOTO IPUMEHEHUS
aKTHBHBIX M HHTEPAaKTHBHBIX (hOPM MpOBeACHHS 3aHATHH. H(pOopMaImoHHBIe 00pa30BaTeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTEM
AKTUBHU3AIMN CAMOCTOSTEIBHON PaOOTHI CTYJICHTOB B AIIEKTPOHHOW WHPOPMAIIMOHHON 00pa30BaTENEHON cpejie.

JIeKIIMOHHBINA KypcC MpearnonaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BONPOCOB yueOHOTo TuiaHa. Ha nepBoit nexiuu
JICKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEH/TyeMOIi JINTepaType U 3JIEKTPOHHBIX UCTOYHUKAX HH(OPMAIHH 110 JUCIHIUIAHE, C
yKazaHHeM, kKakoi yaeOHHK (yaeOHoe rmocodne) sBiseTcss 6a30BBIM.

IIpakTHueckne 3aHATHS IPEACTABIIOT CO00IT JeTamTn3annio JEKINOHHOTO TEOPETUIECKOr0 MaTepHaa, IPOBOAATCS B IENAX
3aKperIeHUs Kypca U 0XBaThIBalOT OCHOBHBIE Pa3esibl AUCIUIITUHEL.




OcHOBHOM (OpMOIi IPOBEICHUS IPAKTUUECKUX 3aHATUH ABIAETCA PeIICHHEe KOHKPETHBIX 33124, aHAIOTHYHbIE KOTOPBIM, OymyT
BBIMIOJIHATH CTYACHTHI Ha J1a00paTOPHBIX paboTax.

.Ha60paTOpHBIC pa60T1)1 OpEAnojgararoT BbIIIOJIHCHUC U OTYCT SaZ[aHI/Iﬁ o TCMaM, paCCMOTPCHHBIM Ha JICKHUOHHBIX U
3aKPCIUICHHBIX HA TPAKTUYCCKUX 3aHATUIX. Kaxquy na6opaTopH0My 3aHATUIO IPEAMICCTBYET CAMOCTOATECIbHAA TOATOTOBKA
CTyJIEHTA,

BKJIFOYAFOIIAs:

03HaKOMJICHHE C COZIep KaHUEeM J1a00paTOpHON pabOTHI 0 METOTMUECKUM YKAa3aHHUSM;

IpopabOTKy TEOPETHIECKOH YacTH 110 JIEKIHOHHOMY MaTepHaly U yieOHuKaM, peKOMEHJOBAaHHBIM B METOMUECKUX YKA3aHUSX;

CamocrosiTensHas padoTa CTYJCHTOB BKIIIOYACT H3YUCHNE 3aKOHCIIEKTUPOBAHHOTO Ha JIGKIIMOHHBIX 3aHATHAX MaTepHhaia,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEHIOBAHHOU IO JAaHHOH TeMe JINTEePATyphl, CAMOCTOSTEIIBHYIO TOTOTOBKY K JIAOOPATOPHBIM
paboTaM, CaMOCTOSITEIIBHOE BBITIOIHEHHE U O(OPMIICHHE 3aJaHUil KOHTPOJIBHOW pabOThI, aHAJIOTMYHBIX BHIIIOJIHEHHBIM Ha
3aHATHAX.

B TeueHnu cemecTpa AT CTYJCHTOB IIPOBOJSTCS TPYIIIOBBIC TEKYIINE KOHCYIBTAINH 110 YICOHOH ANCIUIUINHE, a TaKXKe
KOHCYJIBTAIMA TIepe]] 9K3aMEHOM.

Meroaudyeckue peKOMEHIAIMH 110 00YYCHHUIO JIHII C OTPAaHHYCHHBIMUA BO3MOXKHOCTSIMHU 310POBbsI U HHBAIIHIOB
[Mpodeccopcko-nenarorndeckuii COCTaB 3HAKOMUTCS C TICHXOJIOT0-(PH3HOIOTUIECKUMHU OCOOCHHOCTSIMH 00YJarOIIUXCSl HHBAJH OB
U JINI{ C OTPaHWYIEHHBIMU BO3MOXXHOCTSIMH 310poBbst (OB3), HHANBUIya IBHBIME IPOrpaMMaMy peaOHINTAIINN HHBATUIOB (TIpH
Hanmnuun). [Ipy HEOOXOAUMOCTHU OCYIIECTBIIACTCS JOMOJTHUTENbHAS TIOAICPIKKA [IPEHOAaBaHUs THIOTOPAMH, ICHXOJIOTAMH,
COIMAIBHBIMU paOOTHHKAMH, IPOLICANTHMH ITOJrOTOBKY aCCHCTCHTaAMH.

B cootBeTcTBHE ¢ MeTOMMYECKUME pekoMeHanusamMu MuHoOpaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
HpeAroIaraeTcs HCHOoIb30BaTh COMAIBHO-aKTUBHBIC U PE(ICKCUBHBIC METOIbI O0YUIECHUS, TEXHOJIOTUU COLMOKYIBTYPHOU
peabIIMTALINH C LIEJTBI0 OKAa3aHHsI HOMOIIN B YCTAHOBJICHHUH ITOTHOLICHHBIX MEKJIMYHOCTHBIX OTHOLICHUH C NPYTUMH CTYICHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyeHYecKo rpymme. [Tonbop 1 pa3paboTka yueOHBIX MaTepraioB
MPOH3BOJATCSA C yIETOM IIPEIOCTaBICHUS MaTepHaa B Pa3IHIHbIX (popMax: aynuaabHON, BU3yalbHOHN, C HCIOIB30BAaHHEM
CIeLUATIbHBIX TEXHUYCCKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoeHune quciUIUIMHEI Tunamu ¢ OB3 ocyiecTBIiseTes ¢ MCIOIB30BaHIEM CPEICTB 00YIEHHs OOIIETo M CHEIUaIbHOTO
Ha3Ha4YeHH (TIePCOHAIBHOTO M KOJUICKTHBHOTO HCIIONIB30BaHMs ). MaTepralbHO-TEXHHIECKOe 00eCTIedeHNe IPeIyCMaTPHBAeT
npucnocoOiieHne ayIuTopuit k Hyxkaam i ¢ OB3 (mpu Heo6xoauMocT).

dopma MpoBEICHUS ATTECTAIIMH JUIS CTYJACHTOB-UHBAIHIOB YCTAHABIUBACTCS C Y4ETOM HHAUBHIYATBHBIX IICUXO(PHU3NICCKIX
ocobennoctei. J{is ctynentoB ¢ OB3 npenycmarpuBaeTcst JoCTyHas (GopMa MPEIOCTABICHHS 3aaHUH OIICHOYHBIX CPEJICTB.
CryneHTaM ¢ HHBAJIHIHOCTHIO YBEJIIMUMUBAETCS BPEMs Ha ITOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIPOCH!. J{JIsl TAKUX CTYCHTOB
npeaycMaTpUBaeTCs AOCTYIHAs (popMa IpeToCTaBICHU OTBETOB HA 3aJaHUsL.

ITpu HEOOXOAMMOCTH IS OOYYAFOLIMXCS C HHBAJIHHOCTBIO IIPOLIETypa OIICHUBAHUS PE3yIETATOB OOYUCHHUS MOXKET IPOBOINTHCS B
HECKOJIBKO 3TaIloB.

B pamkax Kypca ItaHupyeTcs IpOBEACHHE CIISIYIOIINX JIaO0paTOpHBIX paboT:
1) U3y4enne oOMeHa TaHHBEIMHU ¢ MEKpocxeMoi flash-amsTw.

2) [Tpunmmms! pabotsr PS/2 xmaBuaTyps! U MBIIIH.

3) USB HID-ycTpoiicTBO Ha MUKPOKOHTPOJLIEPE.

[Ipu BBIMONTHEHUH Ta0OPATOPHEIX paboT CIIEIyeT UCIONB30BaTh CICAYIONINE METOANIECKIE YKa3aHUs:
Erynog B. A. JlabopaTopHBIii TpakTUKYM 10 Kypcy « OCHOBBI TepupepHIHBIX YCTPOHCTBY : METOJI. YKa3aHHs K 1JaDOPaTOPHBIM

paboTam 1o gucrmuinHe «OCHOBHI TeprupepuiHBIX yeTpoicT» / cocT.: B. A. Erynos, B. . Koruernkos ; Bonr[ TY. - Bonrorpan :
BoarI' TV, 2016. - 32 c.




