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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.[0B.03.02 Ynpasnsawwue npoueccopbl u NIIUC B cucremax tenekom-
MYHUKaL KN

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbLHOCTU:
03.04.03 Paduocpu3suka

2. Mpodcdunb noaroTroBku/cneumannsauus:

Cucmembl menekoMMmyHukayuli u paduoanekmpoHHoU 60pbbbi

3. KBanudumkauma BbinyCcKHUKa: ma2ucmp

4. dopma oby4yeHuUA: oyHas

5. Kachenpa, oTBevalowwas 3a peanusauuio aucumnnuHbl: 6asosas kagedpa cucmems! me-
JIeKOMMYHUKauul u paduoanekmpoHHoU 60pb6bi

6. CocTtaBuTENnU NporpamMmmbi:

Apmémos M. J1., DoKmop mexHuU4YecKux HayK, OOUEHM

7. PekomeHaoBaHa:

HMC ¢pusuyeckozo pakynsmema 30.08.2021, Ne npomokona: 8

8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 3



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Llenn n 3agaum Kypca 3aknio4atoTcs B OCBOEHUSA MPUHLMNOB paboTbl MUKPOKOHTPOMNEPOB U
MINC, a Takke ynpaensoWmMX YCTPOMUCTB Ha UX OCHOBE B CUCTEMAax TerleKOMMYHuKauun. B
AaHHOM Kypce paccMaTpuBalOTCA OCHOBbI NPOrpaMmMupoBaHus Ha s3blke Cu coBpeMeEHHbIX 32X
pa3psaHbIX MUKPOKOHTPOMNEPOB M OCHOBbLI NporpammMmmpoBaHng Ha a3bike VHDL MJTAC dompmbl
Xilinx. Paccmatpusatotca nHrepdencel UART, SPI, CAN, mogynn aHanoro-undpoBoro n umd-
po-aHanoroBoro npeobpasoBaHna u Ap. PaccmaTtpuBatoTcs TUMOBbIE CXeMbl MOCTPOEHUS
YCTPOWCTB ynpaBrieHus.

10. MecTo yye6HOM ancumnnunHbl B cTpykType OOI:

AuncumnnuHa aBnseTcs KypcoM no Bblbopy 4acTtun, hopMmpyemMon y4acTHukamn obpasoBaTtenb-
HbIX OTHOLLEHWI. Llenbto nayyeHme NpuHUMNOB NOCTPOEHUS N COBPEMEHHbLIX METOA0B NPOEKTU-
poOBaHWs, MNOMyYEHWE MpPaKTUYECKNX HaBbIKOB B paspaboTke LMdpoBbIX YCTPOUCTB Ha 6Hase
ynpaBnsawoLWmnxX NpoLeccopoB 1 NporpaMmMmpyemMblx forndyecknx nHterpansHolx cxem (MJIAC) B
cuctemax POB.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaMM UX AOCTUKEHUA:

Ko HassaHue komne- Koa(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
TeHUun

MK-4 | CnocobeH nposo- | [K-4.4 | Bnageetr 6a3oBbiMu | 3HaTb: COCTOsIHME, BO3MOXHOCTW, MEPCMNEKTUBbI
OUTb  1MccnepoBa- 3HaHMAMU O METO- | pasBUTKSA nporpamMmmHbIx TEXHOMNOrMM
HWsi,  HarnpasreH- 4ax W cpeAacTBax | MPOEKTUPOBaHMS LMGPOBLIX YCTPOWCTB Ha Gase
Hble Ha pelueHune aBToMaTu3aumm ynpaBnswoLwmx npoueccopos u MINC
nccregoBaTenb- Hay4yHoOro wuccnego-
CKUX 3aja4y B pam- BaHUA
Kax  peanusauuu YMeTb: MPUMEHATb AOCTMXKEHUS MpOorpammHbIX
Hay4yHoOro (Hay4Ho- TEXHOMNormn NPOEKTUPOBaHUSA unppoBbIX
TEXHUYECKOro, WH- yCTpPONCTB Ha 6ase ynpaBnsitoLmux NpoLeccopoB
HOBaLMOHHOrO) n NNnc
npoekTa B obnactu
npodeccuoHanb- Bnagetb: HaBblkamMy nNporpamMmMupoBaHusS Mpu
HOW OeATeNbHOCTU NPOEKTMPOBaHNM LNGPOBLIX YCTPONCTB Ha Oa3se

ynpasnswwmx npoueccopos u MNIVC

12. O6beM AMcUUNMUHbI B 3a4eTHbIX eanHuuax/vyac — 2/72.

dopma NPOMEXYTOYHOM aTTecTauum - 3a4yém.

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpynoemMKocTb
Bua yuebHon paboThl Bcero Mo cemecTpam
3
AyaNTOpPHbIE 3aHATUSA 24 24
nekuunu 12 12
B TOM 4uUcne: npakTn4eckune 12 12
nabopaTtopHbie
CamoctosaTenbHas paborta 48 48
B TOM Ymncne: Kypcosas pabora (NpoekT)
dopma NpoMEXYTOYHOM aTTecTaumm
(3k3ameH — _ 4ac.)
WToro: 72 72




13.1. CopepkaHne ANCLMNIIUHbI

n/n HanmeHoBaHue pasgena guc-
CopaepxaHue pasgena AUCUUNANHBI
LUMNNUHBI
1. Jlekuum
1.1 ApXUTEKTYPaA MUKPOKOHTPOS- Knaccudukauusa MUKPOKOHTpOMNNEpoB 1 ob6nactu Ux npumeHe-
nepos HUA. APXUTEKTYPbI MUKPOKOHTPONNEPOB. TaKTOBbLIN reHepaTop.
Cwuctema npepbiBaHuii. Tanmepsbl. [NamaTb, Bugpl namatu. Pe-
rMCTPbl MMKPOKOHTPONNEPOB.

1.2 Cuctema BBOJa-BbIBOAA MUK- MopTbl BBOAA BbiBOAA 0bLLero HasHadeHus. MHTepderic UART.

POKOHTPOSINEPOB. UHutepcpennic  SPI.  WUHTepdenc CAN. Mogynb uundpo-
aHanoroBoro npeobpasoBaHus. Moayne aHanoro-umMdpoBoro
npeobpasoBaHus.

1.3 CpepnctBa pa3paboTku. WNcnonb3oBaHue A3bika Cu Ans nporpaMMMpOBaHNst KOHTpoIe-
poB. Komnunatop u cpega paspaboTtku. TexHonornyeckas Le-
noyka npoOrpaMMMpPOBaHUA MWUKPOKOHTponnepos. [Mporpamma-
TOpbI 1 cpeacTea
OTnagKku.

1.4 lMocTpoeHue ycTponcTs PasHoBugHoCTM rpadmyeckux Mogynen BeiBoga MHopMaLmu.

yrnpasneHus B cuctemax POb PasHoBugHocTM moaynen Beoga uHdopmaumm. OCHOBHbIE pas-
HOBMAHOCTU NEPUPEPUNHBIX MUKPOCXEM UCMONb3YEMbIX B CU-
ctemax ynpasneHus POB.

15 OnepaunoHHbIE CUCTEMBI OnepauunoHHbIe CUCTEMbI pearibHOro BpEMEHMW Ha Npumepe
FreeRTOS. UNIX-nogobHble onepaunMoHHble CUCTEMbI Ha Mpu-
mMepe petaLinux.

1.6 ApXUTEKTYpa COBPEMEHHbIX Uctopusa passutua MINC. Obnactb npumMeHeHust. ApxutekTypa

nnamc MJIINC. Pecypcbl MIIAC: norudeckne aneMeHTbl, 6rnoyHas na-
msATb, mogynu LIOC. MopTel BBOga BbiBoAa. CTaHaapThl nuta-
HUS.
1.7 Moaxoabl K NPOEKTMPOBAHUIO Asblkn nporpammupoBanus MJINC. lMepexod oT nporpamMmmbl K
nnmc aviny koHdurypaumun. KoHsernepbl 1 ypoBHU NOrmkn. CUHXPOH-
HOE K acWHXPOHHOE mnpoekTupoBaHune. [loaxodbl K BblBopy
nJinc.
2. MMpakmu4eckue 3aHsMus
2.1 MopTbl BBOOa-BbiBOAA obuiero | Peanusauunsa u oTnagka nporpamMmmHoro obecnevyeHus anst Muk-
Ha3Ha4yeHus, cuctema npepbl- | pokoHTponnepa Ha a3blke Cu, BbINOMHAKOLWErO YynpaBneHue
BaHWI U TAaNMEPOB MUKPO- CKOPOCTbIO MUraHusi cBeToauoga, NyTemM U3MEHEHUs HAacTPOoeK
KOHTponnepa. Tanmepa, no dakTy cpabaTbiBaHWs MpepbiBaHUSA OT KHOMKWU,
NOAKITIOYEHHON K MOPTY BBOAA BbiBOAA OOLLEr0 Ha3HA4YeHUS.
2.2 UHTepdenc UART mMukpo- Peanusaumst n otnagka nporpaMMHoOro obecneyeHus onst Muk-
KOHTponnepa. poKOHTpornnepa Ha A3blke Cu, BLINOMHSAOLWEro B3aumoaencramne
¢ NGBM no uHTepcency UART (Ha ¢pusmyeckom ypoBHe RS-
232).
2.3 OnepaunoHHas cuctema pe- Peanusauna n otnagka nporpaMMHOro obecneveHnst anst MyK-
anbHoro BpemeHu FreeRTOS. | pokoHTponnepa Ha ga3bike Cu, BbINOMHAOLWEro ynpasneHue ne-
pudepren MMKPOKOHTpONepa C UCnosib3oBaHWEM onepaunoH-
HOW CMCTeMbI peanbHoro Bpemenmn FreeRTOS.

2.4 Henutens YactoTsl Ha MINC Peanusauns mogyns genexus vactotbl Ha VHDL. PaspaboTka
npoekKTa, CUHTE3 YCTPOUCTBA.

25 KWX domnbTp Ha MNNC Peanusauns npoekta KX cdunbTpa napannensHon CTPYKTypbl
Ha MNJINC ¢ pmkcupoBaHHbIMK kKO3 PMUMEHTaMU.

2.6 "eHepaTop rapMOHMYECKOro Peanusauna nepectpanBaemMoro uUmMpoBOro reHeparopa rap-

curHana Ha Ninmc

MOHM4eckoro curHana Ha MNJnC.

13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TemMbl CaMoCTOSTeNnbRas
n/n (pasgena) gucumnimHbl Jlekumm | MNpaktndeckne | JlabopaTopHbie pa6oTa Bcero
1 ApXUTEKTYpa MUKPOKOHTpOIre- 2 6 8
pos
2 | Cncrema BBOAa-BbIBOgA MUKPO- 2 3 8 13




KOHTPOJINIEPOB.

3 | CpenctBa pa3paboTku. 2 3 8 13
[MocTpoeHne yCTpOUCTB ynpas-

4 1 4 5
nexHus B cuctemax P3b

5 | OnepaunoHHbIE CUCTEMBI 2 3 8 13
ApXUTEKTYpa COBPEMEHHbIX

e ! 6 ’
Moaxoabl K NPOEKTMPOBaHUIO

7 Anc 2 3 8 13
WTtoro: 12 12 48 72

14. MeToaun4yeckue yKkasaHus ans oby4yaroLmxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI

[nsa ycnewHoro 0CBOeHNA AUCUMNIMHLI Heobxoanma perynsapHas U nnaHomepHas pabo-
Ta C KOHCMEKTOM NEKUUIA U NuTepaTypon, BbIMOSTHEHME NPaKTUYeCKuX 1 nabopaTtopHbIX paboT.

Nekuun npencrasnsieT cobon cuctemaTmyeckoe, nocrefoBaTenlbHOEe U3NoXeHne y4eb-
HOro matepuwana. Ha nekumax ot ctyaeHta TpebyeTcs He NpocTO BHMMaHue, HO U CaMOCTOS-
TenbHoe OodpopMreHne KOHcnekTa. KauyeCTBEHHbIN KOHCNEKT LOMKEeH Nerko BOCNPUHUMAaTbLCA
3puUTEnbHO, B €ro TekcTe cnenyet cobnogaTtb ab3aupl, BblAENSATb 3arofloBKkM, NPOHYMepoBaTb
dopmyrbl, NOAYEPKHYTb TEPMUHBI. PekoMmeHayeTCca 3anucbiBaTb HE KaXdoe CrioBO NekTopa, a
nocTapaTbCs 3anucaTtb ero OCHOBHYIO MbICI b, UCMOSb3YS NMOHATHbIE COKPALLEHUS.

[Mocne OKoOHYaHUS NEKUMU HY>XHO NMpoCMaTpUBaTh KOHCMEKT ANs onpeaeneHns matepua-
na, BbI3blBaloLLEro 3aTpygHEeHUs ans noHnmanus. lNMocne aToro cnegyet obpaTnTbCsa K peko-
MeHAYeMOWN B HacTosLen nporpaMmme nutepaTtype ¢ Uenbio yrnybrneHHoro nsyvyeHus npobnem-
Horo Bonpoca. B obuwem cnyyae paboTta nub C OAHUM NUTEPATYPHBIM UCTOYHMKOM 4acTO SAB-
NSAEeTCH HeLOCTaTOMHOW AN MOMHOro NOHUMaHus, NO3TOMY HeobxoauMO npocMaTtpuBaTb He-
CKOJTbKO MCTOYHMKOB ANS Bblbopa TOro, KOTOpbI Hambonee nosiHO U AOCTYMHO OCBELaeT uay-
Yaembli matepman. B cnyyae ecnu npobnembl ¢ NOHMMaHMEM OcCTanucb, Heobxoammo obpa-
TUTbCA K NpenogaBaTenio Ha Gnwxanwen nekumm ¢ 3apaHee cqopMynmMpoBaHHbIMK BOMNpoca-
MMU.

[na ycnewHoro OCBOEHMS NEKUMOHHOIO Kypca PeKOMEeHOYeTCs PerynsipHoO MoOBTOPATb
N3ydeHHbIN Matepuan, n NpoBepsTb CBOM 3HAHMSA OTBEeYasl Ha KOHTPOSbHbIE BOMPOCHI B peKo-
MeHOyeMbIX y4eOHbIX NocobusaXx.

MpakTnyeckue 3aHATUA NO3BONSIOT HAYYMTLCA MPUMEHSATb TEOPETUYECKNE 3HAHUS, MO-
NyYeHHble Ha NEKUMM NPU PELLEHUN KOHKPETHbIX 3aday. YTtobbl Hanbonee paunoHanbHO 1 Non-
HO MCMNONb30BaTb BCE BO3MOXHOCTU MPaKTUYECKUX 3aHATUN NS NOATOTOBKM K HUM Heobxoau-
MO pa3obpaTtb MeKUMo N0 COOTBETCTBYIOLWEN TEME N O3HAKOMWUTCS C COOTBETCTBYHOLUNM pas-
aenom nutepatypbl. [1pn BbINONHEHUN NabopaToOpHbIX U NPaKTU4ECKNX paboT Heobxoaumo 06-
pallaTtb BHUMaHMe Ha 0COBEHHOCTU (PYHKLMOHMPOBaHUA nccrneagyemMbix yCTponcTB. [ogrotoBka
K 3awWwmuTe paboT OOMmKHa BKNOYATb NOBTOPEHUE NEKUMOHHOro maTtepuana un paboty ¢ npeana-
raemon yyebHon nutepatypon. lNepeyeHb KOHTPOSbHBIX BOMPOCOB K 3alMTe NpMBOAUTCS B Me-
TOANYECKUX YKasaHusAx K nabopatopHon pabote. [pu opopMneHMn NOSACHUTENBbHON 3anmncku
cnefyet npugepxusatbca npasun ECKL.

CamocTtosiTenbHaa pabota cTygeHTOB cnocobCcTByeT rrnybokoMy yCBOEHUsI y4ebHOoro
MaTepuana u pasBuTuo HaBbIkOB camoobpasoBaHus. CamocTosiTenbHasa paboTa npeanonaraet
crnegyrowmne cocrtaBnstowme:

e paboTa c TekcTamu: y4yebGHMKamu, cnpaBOYHUKAMW, OOMNOMHUTENBHOW NUTepaTypon, a

TaKke NpopaboTka KOHCNEKTOB NEKLMI;

e BbINOMHEHME AOMALLHUX 3a4aHUN;

e paboTa Hag TeMaMu aNs CaMOCTOATENBbHOMO N3y4YeHUS;

e yyacTue B paboTe CTyAeHYEeCKMX Hay4YHbIX KOHbepeHumi, onumnunag;

e NOArOTOBKAa K NPaKTMYECKUM K flabopaTopHbiM paboTam, 3a4eTam 1 aKk3aMeHaM.

Kpome nutepaTtypbl M3 OCHOBHOIMO CMMCKa pPEeKOMEHOYeTCsi CaMOCTOATENbHO UCMOMb30-
BaTb AOMOMHUTENbHYD. HesaBucmmo ot Buga yyebHuka, pabota ¢ HUM OSKHA NPOMCXOaUTb B
TeyeHne Bcero cemectpa. ddpdekTnBHee paboTtaTtb C y4eOHMKOM He nocne, a nepeq Nekunen.




B npouecce camoctosiTenbHON paboTbl cneayeT 3aHMMaTb akTUBHYHO NO3ULMIO M MOSb-
30BaTbCHA HE TONbKO PEKOMEHOOBAHHOMW NMTEpaTypomr, HO U CaMOCTOATENbHO HaWAEHHbIMU UC-
TOYHMKaMu. [1na npoBepKM 3HAHUSA NO U3y4EeHHON TeMe HEOHXOAMMO OTBETUTb HA KOHTPOSbHbIE
BOMpPOCHI, BblAaBaeMble npenogaBaTernieM Ha NeKkumnsax B KOHLE M3YyYeHUs COOTBETCTBYIOLLEIO
pasgena. lNpu nayvyeHun OuUCUMNVHBI PEKOMEHOYETCA UCMONb30BaTh BO3MOXHOCTU CETU WUH-
TEpPHeT ANs Nony4yeHnsa ONOSTHUTENbHON MHGOpMaLUK No paccMmaTpMBaemMon Teme.

Mpn ncnonb3oBaHUM AUCTAHUMOHHBIX 0Gpa3soBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
oby4YyeHNsa BbIMOMHATL BCE YyKasaHus npenopasaTenien, BOBPEMS MNOOKNIYATbCHA K OHMaWH-
3aHATUAM, OTBETCTBEHHO NOAXOAUTL K BbINOSTHEHUIO 3a4aHUIN ANs1 CAMOCTOATENbHOM paboThbl.

15. NepeyYyeHb OCHOBHOW U AOMNOJNIHUTENLHOWN NUTepaTypbl, PECYpCOB UHTEPHET, HeobXo-

AUMBIX OANA OCBOEHUA ANCUUNJINHLI
a) oCHoBHas nuTeparypa:

Ne n/n McTouHMK

1 Hoeukoe FO. B. OcHo8bI MUKPOMPOUEeCCOPHOU MexHUKU (2-e u30.)
Hosukos 0. B., Ckopoboeamos [1. K., Mockea HOY «MHmyum», 2016.

> Bacunses A.E. MukpokoHmpornnepsl. Paspabomka ecmpausaembix
npunoxerud. — Cl16.: 6XB-llemepbype, 2008. — 304 c.: un.

3 Bodososoe A. M. MukpokoHmposnepb! 0nsi cucmem agmomamuku: y4ebHoe nocobue / A.M. Bodogo3os —
M. Ungba-UHxeHepus, 2016. -164c.

4 l'ypos, B.B. Apxumekmypa Mukpornpoueccopos: y4ebHoe rnocobue / B.B. 'ypoe M. UHmepHem-
yHUsepcumem uHgopmMayuoHHbIX mexHosnoaud, 2010. — 272 c.

5 Makcgpund K. lNMpoekmuposarue Ha lN/INC. Kypc monodozo boduya.- M.: U3damenbckul dom «[odeka-
XXl», 2007 .-408 c.:un.

6 MNMomexun [.C., Tapacos U.E. Pazpabomka cucmem yughposoll obpabomku cuzHasnoe Ha base NJINC.- M.:
lopsivas nuHus Tenekom, 2007. — 248.: un.

7 Bubuno N.H., Aedees H.A. VHDL. 3gbghekmuesHoe ucnonb308aHUe rpu rnpoekmuposaHuu yugposbix cu-
cmem. M.. COJTIOH-MPECC, 2006.- 344 c.: un.

6) gononHuTenbHasa nuTeparypa:
Ne n/n MCTOYHMK

1 Yepromos, E. 1. ugpposasi cxemomexHuka : y4eb. nocobue 0ns aysoe / E.[1. Yepromos. 3-e u3d., nepe-
pab. u don. Cl16.: 6XB-lemepbype, 2010.
Cysoposa E.A., lleliHuH FO.E.,lMpoekmuposaHue yugposbix cucmem Ha VHDL- Cl16.: BXB-lemepbype,
2003. -576¢.: un.

2

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTebHble pecypchl (oduLmanbHblie pecypebl MHTEPHET)*:

Ne n/n | Pecypc
7 BnekmpoHHas 6ubnuomeka 3oHanbHoU Hay4Hou 6ubnuomeku BopoHexckozo eocyHuUsepcumema :
| anekmpoHHo-6ubnuomeyHasi cucmema. — URL : https://lib.vsu.ru/zgate?Init+elib.xml,simple_elib.xsl+rus
8 OnekmpoHHo-6ubnuomeyHas cucmema «FOPAUT» : anekmpoHHo-6ubnuomeyHas cucmema. — URL :
* | https:/lib.vsu.ru/?p=4&t=2d&id=1457
9 OnekmpoHHo-6ubnuomeyHas cucmema "Misadamernscmeo "[laHb" : anekmpoHHO-bubnuomeyHas cucmema.
) — URL : https://lib.vsu.ru/?p=4&t=2d&id=1308
10 AnekmpoHHo-6ubniuomeyHasi cucmema "YHusepcumemckasi bubriuomeka online” : 31eKMpPOHHO-
" | bubnuomeyHas cucmema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1307
1 AnekmpoHHo-6ubniuomeyHas cucmema "KoHcynbsmaHm cmydeHma" : a5ieKmpOoHHO-bubriuomeyHas
" | cucmema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NcTOoYHMK

17. Obpa3soBaTesnibHble TEXHONOrMKU, UCNoNb3yeMble Npu peanusaumm yyeo6Hom gucum-
NNUHbI, BKNOYasa QUCTaHUUOHHbIe obpa3oBaTenbHble TexHonorun (OT, aneKTpoHHoe
oby4eHue (30), cmewaHHOe 06y4eHue):

Mpu peanusaumm OUCLUMNIINUHBI MOTYT MCMOSb30BaTbCsl TEXHOIOMN 3NEKTPOHHOIO 00YyYeHns U
ANCTaHUMOHHbIE obpasoBaTerbHble TEXHONorMmM Ha 6ase obpasoBaTenbHOro noprtana "3dnek-



TPOHHBbIM YHUBepcuTeT BI'Y" no agpecy edu.vsu.ru, a Takke gpyrme OOCTYMHble pecypcbl ceTu

NHTepHeT.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

Komnerotep HP ProDeck 40065 DM/Monutop KK 22 Beng BL 2283 — 14 wrT.
Habop UND R3 Starter Kit ¢ Bluetooth mogynem ZS-040 n koHTponnepom — 15 wr.

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OUEHKM OCBOEHWUst obyvarwmmuncss y4ebHoro martepuana OnpeaensieTcsi co-

AepxaHnem cnenyrowmnx pasgenos ANCUUNIUHDbIL

Ne
n/n

HaumeHoBaHue pasge-
na aucumnnuHel (Mogy-
ns)

Komne-
TeHums(n)

WHankaTop(bl)
[OCTUXKEHNSA
KOMMNeTEHLUN

OueHouHble cpeacTaa

ApXuTEKTYpa MUKPO-
KOHTpOMnepos

MK-4.4

Bnageet 6a3so-
BbIMW 3HaAHUAMU
O MeTogax wu
cpeacteax — aB-
ToMaTU3aLmm

Hay4Horo uc-
cnegoBaHus

Cuctema BBOOa-BbIBOAA
MUWKPOKOHTPOMNNEPOB.

MK-4.4

Bnageet 6a3o-
BbIMU 3HAHUAMU
O MeTogax W
cpeacteax — aB-
TomMaTusaumm

Hay4Horo uc-
cnegoBaHus

I'IpaKTquCKme 3agaHund

CpegactBa pa3spaboTku.

MK-4.4

Bnageetr 6aso-
BbIMW 3HAHUAMM
O MeTogax wu
cpeacteax — aB-
TOoMaTU3aLuumm

Hay4Horo uc-
cnenoBaHus

MpakTnyeckue 3agaHns

lMocTpoeHue ycTponcTs
ynpaBreHunsi B cuctemax
P3b

MK-4.4

Bnageetr 6aso-
BbIMU 3HAHUAMMU
0 MeTogax MU
cpeacteax — aB-
TOMaTu3aumu

Hay4YHOro nc-
cnegoBaHus

OnepauuoHHble cucTe-
Mbl

MK-4.4

Bnageer 6a3so-
BbIMU 3HAHUAMU
O MeTogax W
cpeacteax — aB-
TOMaTn3auumu

Hay4Horo uc-
cnenoBaHus

MpakTnyeckne 3agaHus

ApXuTeKTypa coBpe-
MeHHbIX MJINC

MK-4.4

Bnageetr 6a3so-
BbIMU 3HAHUAMMU
0 MeTogax M
cpeacteax  aB-
TOMaTu3aumu

Hay4Horo nc-
cnenoBaHus

Moaxodpl K NPOEKTUpPOo-
BaHuio MJINC

MK-4.4

Bnageet 6a3o-
BbIMU 3HAHUAMU
O MeTogax W
cpeacteax — aB-

MpakTnyeckne 3agaHus




No HanmeHoBaHue pasge- Komne WHankaTop(bl)
— | na gncumnnuHel (Moay- BOCTMKEHNSA OueHouyHble cpeacTBa
n/n TeHumsa(n)
ns) KoMMeTeHumn
ToMaTU3auun
Hay4Horo nc-
cnepoBaHus
MpomexyTouHas aTTectaums i
" [MepedyeHb BOMPOCOB K 3a4€Ty
dopma KOHTpons — 3a4éT

20. TunoBble oUeHO4YHbIE cpeACTBa U MeToAUYECKMe MaTepuansbl, onpeaensirowme npo-
ueaypbl oLueHUBaHUA

20.1. TeKyLwLM KOHTPOIb YCNEeBaemMocCTu

KOHTpOJ‘Ib ycnesaemMoCT no gncuuniinHe ocywecTBndeTcqa C NoOMOLbo crneayrlnx oueHOYHbIX
cpeacTB: NpakTn4eckne 3agaHuns.

[MepeyeHb NpakTN4ecKkux sagaHuin:

1. Peanusaums n otnagka nporpammHoro obecnevyeHms ns MUKPOKOHTpOMepa Ha A3blke
Cn, BbINOMHAOLWEro yrnpaBfieHWe CKOPOCTbIO MUraHwsa cBeToguoga nytemM U3MeHeHUs
HacTpoek Tanmepa, no akty cpabaTbiBaHUS NpepbiBaHUsS OT KHOMKKU, MOAKMIOYEHHON K
nopTy BBOAA BbiBOAA OOLLEro Ha3Ha4YeHus.

2. Peanunzauusa n otnagka nporpammMmHoro obecrneyeHuss Ang MUKPOKOHTporfepa Ha A3blke
Cn, BbinonHsowero Bzanmogencrame ¢ NI3BM no nHrepgency UART (Ha cdomanyeckom
ypoBHe RS-232).

3. Peanusauusa n otnagka nporpammMHOro obecneveHuss 4nsi MUKPOKOHTpoOSnepa Ha s3blke
Cwn, BbINOMHSAKOLWEro ynpasrieHuss nepudepmen MUKPOKOHTPOsIepa C UCMNOMb30BaHMEM
onepaumoHHOn cuctemMbl peanbHoro Bpemenmn FreeRTOS.

4. Peanusauus moayns genenus yactotbl Ha VHDL. PaspaboTka npoekta, CMHTEe3 YCTPOu-
cTBa.

5. Peanusauusa npoekta KUX cdunbTpa napannensHon ctpyktypbl Ha MJINC ¢ dukcnpo-
BaHHbIMWN KO3 PULIMEHTAMMN.

6. Peanusauusa nepectpamBaemoro UMgpoBOro reHeparopa rapMOHUYECKoro curHana Ha
rmnc.

lMpakTnyeckne 3agaHNsa  BbINOMHAKTCSA CTyAeHTaMW Kak B ayguTopusix, Tak W
camMocToATeNbHO. Pe3ynbTatbl NpeaocTtaBnsaTcsa npenogasatento. lepexoa K BbIMOSTHEHWIO
cnefylowero nNpakTUYecKoro 3adaHus BO3MOXEH TOSbKO MpW YCNOBUKM YCMNEWHOW caaydn
npeabiayLuen.

3a npakTMdeckoe 3adaHMe  CTYAEHT  MNOJlydyaeT  OUEHKY  «3a4TEeHO», ecnu  MOXET
NPOAEMOHCTPMPOBATL NPOLECC NPOEKTMPOBAHUSA CUCTEMbI CBA3W, PACHET €€ OCHOBHbIX XapaKTePUCTUK,
Aatb umanyeckoe OO6bACHEHUA MOyYEHHbIM pesyrbTaTam M BHECTU B Nporpammy moaudukaumm no
TpeboBaHuIo NpenogaBaTens.

20.2. NMpomexyToyHasa aTrecTauumsa

[MpomexyToyHas atrectauusa no AUCLMNIWHE OCYLLECTBNSAETCS C MOMOLLLIO CreayLwmx oue-

HOYHbIX CPeACTB: BONPOCH! K 3a4ETY, BONPOCHI K 3K3aMeEHY.
[MepeyveHb BONPOCOB K 3a4€ETY:

1. 3agaun, pelsaemMble C NOMOLLBI annapatypbl PagnOMOHUTOPUHIA U (OPMUPOBAHUS CUrHamNOB.
OcobeHHOCTM NOCTPOEHUSA annapaTypbl.
2. TpvmMepbl NpPOCTPaHCTBEHHO-MHOIOKaHasNbHbIX CUCTEM PagMOMOHUTOPWHIA, MHOrOKaHasbHbIN
obHapyxuTenb-neneHraTop.
3. MpuHUMNBI 1 0COBEHHOCTN (POPMUPOBAHUS NMOMEXOBbLIX CUrHAIOB.
4. MHorokaHanbHbIi nNpuveM W npeobpasoBaHMe aHanoroBbiXx CUrHanoB B UMdpoBble. KnioyeBble
onepauum LJOC.
5. CuHXpoHM3auus, guckpetusaumsa u punbtpaums. NapameTpbl YaCTOTHO-BPEMEHHOIO NPeAcTaBeHns
AaHHbIX.



6. Ponb BecoBbIX YHKUWA MNPWU CMNeKTparibHOM aHanu3e M WX OCHOBHble napameTpbl. OKoHHas
obpaboTka.

7. AnnapaTHble umdpoBble hunbTpbl, Npoueccopbl BINd. MacwTtabupoBaHme curHanos.

8. AHanns napameTpoB ALII. XapakTepncTnkm 4actoTHOM n3bmnpatenbHOCTH.

9. MeTtoabl nepeHoca 1 npeobpasoBaHus cnekTpos. LindpoBoe retepoanHmpoBaHme.

10. KBagpaTtypHas ob6paboTka y3KOnonoCHbIX MOAYIMPOBAHHbBIX paAnOCUrHanos.

3a4éT npoBOANTCA B BUAE YCTHOrO OTBETA HA BOMPOChI, 3aAaHHble NpenogaBaTenemM M3 cnucka Bo-
NPOCOB K 3a4€Ty.

[nsa oueHnMBaHWs pesynbTaTtoB 06y4eHMsa Ha 3a4eTe UCMOoNb3yTCA crneayowme nokasarenu:

1) 3HaHMe y4yebHOro matepuana v BnageHue noHATUHLIM annapaTtoM Teopun LMpPOBOM CBA3Y;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) ymMeHune nnnoctpupoBaTb OTBET NpuMepamu, baktamun, JaHHbIMU HayYHbIX UCCNeaoBaHUN.

,D,J'Iﬂ oueHnBaHUA pe3ynbTaToB 06y‘-IeHI/1FI Ha 3a4yeTe WUCMNOoJib3yeTCHd 2-0annbHas WwKana: «3adeTy,
«He3a4em.
CooTHOLLEHNE noKasaTenen, KputepueB U LLKalbl OUueHBaHNA PEe3ynbTaToB o6yquV|9|.

YpoBeHb
KpuTepun oueHvnBaHus KOMNeTeHuun chopMNpPOBaHHOC LWkana oueHok
TN KOMMNETEHLNN
Obyyarwutics enadeem mMeopemu4ecKuMU OCHOo8aMu lMopozosnbili 3auem
QucyunnuHbl, hpaeMeHmapHo crnocobeH uICMpuUpPo8ams YpO8€EHb

omeem  npuMmepamu,  (pakmamu,  4acmu4yHO  ymeem
MPUMEHsIMb ~ meopemuyeckue  3HaHusi Ol peweHust
npakmu4eckux 3aday

Obyuvarowutica demoHcmpupyem OMpbIBOYHbIE, - Hezauem
ppaemeHmapHbie 3HaHus, doriyckaem epybbie owubKu, He
ymMeem MpuMeHsimb Mmeopemuyeckue 3HaHUusi Ofsl peleHust
npakmu4eckux 3aday




