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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):

KaHOnaaT TeXHUYeCKUX Hayk, JoueHT MBaHoB Bnagnmmp HOpbeBuy
Ot kadeppbl cocTaBuTEnNS: OHTUH Butanun Akoenesund
3asegytownin Kadpeagpon aBTOMaTM3aUmn

npon3BoOACTBEHHbIX NpoLeccoB

OT BbINycKkatoLLen kadeapbl: OHTUH Butanun Akoenesund
3asegytowmin kadeapon

MeToauyeckuin otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb amcumnnuHbl: cHOPMUPOBATL Y aCnNMPaHTOB 3HaHWS, YMEHUS U HaBblkn B 0b6nactv LMdpPOBbIX
CUCTEM YyNpaBneHus

1.2 3agaum gcuMNInHbLI:

3agayv agucuunnmHebl

» ObecneuynTb 3HaHME COBPEMEHHON TEOPUUN LIMAPOBLIX CUCTEM YNPaBEHNsT TEXHONOTMYECKMMI NpoLeccamu.

* HayunTb meTogam aHanmsa u cuHTesa undpoBbiX CUCTEM yNpaBneHnss TEXHONOMMYECKUMU NpoLeccamm.

1.3 MecTo AuCUUNIUHBbI B CTPYKTYpe NporpaMMbl acCUpaHTypbl:

OvcumnnuHa otHocutcs kK OBpasoBaTenbHOMY KOMMNOHEHTY «ducunnnuHel (Moaynu)y» Nporpammbl NOArOTOBKM
Hay4HbIX U Hay4YHO-NeJarorMyeckux KaapoBs B acnmpaHType

3HaHWs 1 yMeHUs, NonydYeHHble acnnupaHTaMm Npy n3y4yeHun JaHHON AUCLMMNMWHBI, Heo6XoaAMMbI NPY NOATrOTOBKE
K cAaye KaHAMOATCKOro ak3amMeHa WM HanMcaHuy guccepTaLnoHHON paboThl

MogrotoBka nyGnukauui U (UNKN) 3asiBOK Ha NaTeHTbl Ha U306peTeHus, nonesHble MoAenu, NPOMbILUSIEHHbIE
06pasLpbl, CeneKUMOoHHbIE OOCTWXEHNS, CBUAETENbCTBA O rOCY4apCTBEHHOW perncTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCIUTENBHBLIX MawwwH, 6a3 AaHHbIX, TOMNONOMMIN NHTErpanbHbIX MUKPOCXEM, NpeayCcMOTPeHHbIX ab3auem YyeTBepTbiM
nyHkTa 5 pegepanbHbIX rocyaapcTBEHHbIX TpeboBaHMi

MeToabl onTMMMU3aLMKN 1 NPUHATUSA PELLEHU B NpoLeccax ynpasneHus

2 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA ANCLIUMNIIUHDI
3HaTb: HOBble MeToAdbl WccredoBaHust npu pa3paboTke UMMPOBLIX CUCTEM asToMaTu3auMn W ynpasreHus
TEXHONOrMYECKMMU npoLieccamu
YMeTb: NpuMeHATb HOBble MeTobl UCCrefoBaHus npu paspaboTke LMMPOoBLIX CUCTEM aBToOMaTU3aUuM U ynpas-rneHust
TEXHONOrMYECKMMU npoLieccamu
Bnapetb: HaBblkamu wuccnegoBaHus npu  pa3paboTke UMEPOBBIX CUCTEM aBTOMaTM3aUMM W yrnpasneHus
TEXHOMOrM4YeCcK1MmM npoLeccamm

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIMMNIIUHBI

O |KoHTakTHas
E.gg pabota booMa
HavmeHoBaHuWe n cogepxaHve pas3genos, TeM U y4ebHbix | § = CP Tek P ero
3aHATUN =g | ek Mp. (4acnbl) yul
8 o KOHTpOns
a (vachbl) | (uacel)
=
Paspen 1. Knaccudmkaums UMGPOBLIX  CUCTEM
yrpaBneHus.
Tema 1. Jlekuusa: [lpegctaBneHne wuHdoOpMaumm B
MUKPOMPOLECCOPHbIX CUCTEMAaX YNpaBrieHns. 5 4 4
MpakTuyeckas pabota: NepeBoa MHOPMaLUN U3 OJHOM
CUCTEMbI CYUCTIEHNS B OPYrYIO. (0]
Tema 2. Jlekumsi: O630p COBpEMEHHbIX LIMDPOBLIX CUCTEM
yrpaBneHus. > 4 4
MpakTuyeckas paboTta: 3HAKOMCTBO C COBPEMEHHbLIMU
MUKPOMPOLLECCOPHLIMU YCTPOMCTBaMU yrpaBreHus.
Paspgen 2. ApxuTekTypa MUKPOMPOLIECCOPHbIX cucteM| 5
yrpaBneHus.
Tema 3. Jlekums: ApxuTekTypa MUKPOMNPOLLECCOPHbIX
CUCTEM ynpaBreHus. 5 4 4
MpakTnyeckasn paborTa: N3yuyeHne apxXuUTeKTypsbl
MUKPOMPOLECCOPHbBIX CUCTEM YNPaBIieHNS. 0o
Tema 4. Jlekuma: ApxuTekTypa OOHOKpPUCTarbHbIX
MUKPOKOHTPONIIEPOB. > 4 4
MpakTnyeckas paborTa: N3y4deHne apXUTEKTYpbI
OAHOKPUCTAarbHbLIX MUKPOKOHTPONNEPOB.
Pasgen 3. PaspaboTka annapaTtHbIX  CPeacTB
MUKPOMPOLIECCOPHbLIX CUCTEM YNpaBreHus.




Tema 5. Jlekuus: ConpshkeHne MUKPOKOHTPOSIIIEPOB C
AaTynkamu.

MpakTnyeckas pabota: PaspaboTka Cxem CconpshkeHus
MUWKPOKOHTPOMIEPOB C AaT4MKaMW.

Tema 6. Jlekuusa: ConpskeHne MUKPOKOHTPOMNNEPOB C
NCMNONMHUTENBbHBIMU YCTPONCTBAMMU.

MpakTtnyeckas paborta: PaspaboTka cxem ConpsikeHus
MUKPOKOHTPOMEPOB C UCMOSTHUTENbHLIMU YCTPOWCTBaMM.

Paspen 4. Paspabotka UK oTnagka nporpaMMHOro
obecneyeHnss MUKPOMNPOLECCOPHbBIX CUCTEM YNPaBIiEHNS.

Tema 7. Jlekuuns: Asblkn NpPOrpaMmMmmMpoBaHmns
O[HOKpUCTAaNbHbIX MUKPOKOHTPOMEPOB.

MpakTuyeckas  paboTta: 3HakOMCTBO C  SA3blKamu
nporpaMmMmnpoBaHms OOHOKpUCTarnbHbIX
MUWKPOKOHTPOMEPOB.

Tema 8. Jlekuns: PaspaboTka nporpaMmmHoro obecnevyeHus
OOHOKpUCTarbHbIX MUKPOKOHTPOINEPOB.

MpakTnyeckas  pabota: PaspaboTka  nporpammMHOro
obecneveHns ogHOKpUCTarbHbBIX MUKPOKOHTPOSEPOB.

Tema 9. Jlekums: OTnagka nporpaMMHOro obecneyeHus.
MpakTnyeckas pabora: Otnapgka NporpaMmMHoOro
obecneyeHus.

Tema 10. Jlekums: KomnnekcHas oTnagka annapaTtHoro u
nporpaMmMHoro obecneyeHus.

MpakTnyeckas paboTa: KomnnekcHas oTnaaka annapaTtHoro
" nporpaMmHoro  obecnevyeHus OLHOKPUCTarbHbIX
MUWKPOKOHTPOIIIEPOB. .

Wtoro B cemectpe (Ha kypce anga 3A0)

21

42 45

KoHcynbTauuun n npomexyrtovHas atrectauns (3aver)

Bcero koHTakTHasa pa6orta n CP no gucumnnuHe

63

45

4. ®OHA, OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIUK
4.1 OnucaHue nokasatenen, KpUTepueBs U CUCTEMbI OLlEHUBaHUA pe3ynbTaToB o6yYeHus

4.1.1 NokasaTenu oueHMBaHUSA

MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus

HanmeHoBaHue oueHO4YHOro

cpeacrTsa
OnvcbiBaeT COBPEMEHHbIN YPOBEHb aBTOMAaTU3ALMM TEXHOMOMMHYECKUX

MPOLLECCOB OTPaCNM U NEPCNeKTUBLI ee PasBUTUS Bonpochl ans YCTHOTO
Buibupaet MWKPOMPOLIECCOPHbIE CUCTEMBI ynpasneHus |cobecefoBaHmst.

TeXHOoNnorn4ecknmmn npoueccamu nerkomn NPOMbILLJTIEHHOCTMW,

aHanusupyeT UX PyHKUUM U CTPYKTYPbI.

Paspa6atbiBaeT MUKPOMPOLIECCOPHbIE cucTeMbl ynpaBeneHus|3agaHus

MpaKTMKO-OpUEHTUPOBAHHbIE

KOHKPETHbIMN TEXHOJTOTMYEeCKUMK npoLieccamun.

4.1.2 Cuctema n KpuTepumn oL eHUBaHUA

Kputepuu oueHnBaHus

LLikana oueHnBaHus
YcTHOe cobecenoBaHune

MucbmeHHasn paboTa

MonHbIN, wncyepnbiBaLWMA OTBET, SABHO
OEMOHCTPUPYIOLWMIA rNyOoKoe NOHUMaHne

3auTeHo npeaoMeTa “n WUPOKy  3pyaunumio B He npeaoycMmoTpeHo

oueHuBaemon obnactn. Kputnueckun,
OpuUrMHanbHbIA NOAXOA4 K MaTepuany.




HecnocobHocTb 0TBETUTEL Ha Bonpoc 6e3
nomoLuu aK3ameHaTopa. HesHaHne
He 3auTeHo 3HauMTEmNbHOW YacTM  MpuHUMNMansHo | He npegycMoTpeHo
BaXKHbIX 3NeMeHToB ONCUMNNNHBI.
MHorouncneHHble rpybbie owmnbku.

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA NN UHbIE MaTepuanbl, Heo6XxoAnMbIe ANsi OLEHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNN) onbiTa AesATeNIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONPOCOB

Cemectp 5

Mpepcraenenue uenbix 4ucen B MICY.

MpeacTtaenenue apobHbix ymncen B MICY.

CDOpMaTbI ABOWNYHbIX KOOOB.

MpuHUMN paboTbl MMKPOMPOLLECCOPHbIX YCTPONCTB.

CTpykTypa 1 Knaccudukaums MUKPONPOLIECCOPHbIX CUCTEM YNpPaBIeHUs.

Apxutektypa mukpokoHTponnepos AVR.

OCHOBHble TeXHMYecKne XapaKTepUCTUKN MUKPOKOHTPOIIEPOB.

OcHOBHble (hYHKLMOHASbHbIE 3NIEMEHTLI MUKPOKOHTPOMEPOB.

Ol |N|o|O|_|WIN]|EF

JononHutenbHble yHKUMOHAabHbIE Y3Ibl MUKPOKOHTPOIIEPOB

10 CT1pykTypa 1 npmHumn paboTbl apnMeTUKO-NTIOrMYECKOro yCTPONCTBA.

11 MporpammHasa Mmogenb MUKPOKOHTPOINEPOB.

12 CucTtema koMaHg MUKPOKOHTPOSEPOB.

13 HasHayeHue, coctaB 1M NpUHUMN OENCTBUS UHTErpMPOBaHHON cpeapbl pa3paboTkn NnporpammMHoro obecneyeHns
(IDE) AVR STUDIO.

14 CosgaHue npoekTa B UHTErpMpoOBaHHON cpeae pa3paboTky NporpaMMHOro obecneveHus.

15 MeTogbl OTNaakM ynpasnstoLwen nporpaMmmel.

16 3arpyska ynpasnsioLLen NporpaMmmbl B SHEProHE3aBUCUMYHO NaMATb NPOrpamm.

17 Otnagka annapaTHon Yactn MICY.

18 Otnagka annapatHoi Yactn MICY.

19 Otnagka nporpammHon Yactn MICY.

20 MpuHUmMnbl KomnnekcHon otnagkmn MIICY.

21 OnpekTnBbl MUKPOKOHTPOSNEPOB.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aaayvu, Keuchbl)

Pasgen Ne 3. Pa3paboTka annapaTHbIX CPeAcTB MUKPOMPOLIECCOPHBLIX CUCTEM YMNpaBReHus.

1 PaspaboTtaTb NpMHUMNuanbHyto CXemMy KOMOUHALMOHHOIO aBToMaTa.

2 PaspaboTaTb cxemy ynpaBneHusl afiekTpoaBUraTesieM.

3 PaspaboTaTtb CTpyKTypy aBToMaTa Aansi ynpaBneHus UCNONHUTENbHBIM YCTPOMCTBOM.

Pasgen Ne 4. PaspaboTka 1 oTnagka nporpaMMHOro obecnedeHns MUKPOMNPOLECCOPHbIX CUCTEM YNpaBneHMS.
1 PaspaboTtaTb nporpaMmMy ynpaBreHusi areKTpoaBuraTenem.

2 PaspaboTaTtb nporpaMMy A4S NO3MLMOHHOMO PErynMpoBaHNst YPOBHS XKUOKOCTU.

3 PaspaboTaTtb nporpaMMy Ansi perynMpoBaHnsi TeMnepaTtypbl 00bekTa.

4.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUsS 3HaAHUW, YMeHU, BnageHuin (HaBbIKOB
1 (UNN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMeXyTo4HOM aTTecTauum U Nnopsaok NMMKBUAALUM akageMn4ecKkomn
3a40/MKEeHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTA

«[MonoxeHue o NPoBeAeHNM TEKYLLErO KOHTPOSS YCNeBaeMOCT/ U NPOMEXYTOUYHO aTTecTaumm o0by4aroLwmnxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMm No QUCUUNIIMHe

YcTHas + lMNucbmeHHas KomMmnblioTepHOE TECTMPOBaHNE NHas

4.3.3 Oco6eHHOCTH NpoBeAeHUsl MPOMEXYTOUYHOM aTTecTauumn no AUCUUNINHe

° BpeMﬂ Ha NoAroToBKy OTBeTa Ha 3Kk3aMeHe He npeBblllaeT 40 MWHYT.

5. YYHEBHO-METOANYECKOE U MUH®OPMALIMOHHOE OBECIMNEYEHWE OUCLIUMNIIUHbBI

5.1 YyebHasn nutepaTtypa



ABTOp

3arnasue

M3paTtenbcTBo

[oa nspaHma

Ccblinka

6.1.1 OcHoBHas y4yebHasa nuTepaTtypa

lNypos, B. B. ApxutekTypa Mockea, CapaToB: http://www.iprbooksh
MUKpOMpoLeccopoB UHTepHeT-YHuBepcutet op.ru/89419.html
MHdopmaumoHHbIX 2020
TexHonornn (MHTYUT), A
Mu Ap Megna
HoBwukos, 1O. B.,|OcHoBbl Mocksa: HTepHeT- http://www.iprbooksh
Ckopoborartos, 1. K. [MukponpoueccopHom YHuBepcuteT op.ru/97564.htmi
TEXHUKN MHdopmaumoHHbIX 2020
TexHonornn (MHTYUT), A
Mn Ap Megna
Anekcarngpos, E. K.,|MukponpoueccopHble https://lwww.iprbooks
Mpywswnukmn, P. W. |cuctemsl hop.ru/94828.html
KynpusHos, M. C,,
MaptbiHOB, O. E,,
MaHdpuros, O. W., CaHkr-lNeTepbypr: 2020
Pemusesny, T. B, MonutexHuka
TatapuHos, (0. C,,
Yrptomos, E. .,
WarypuH, n. n.,
MysaHkos, [. B.
6.1.2 lononHuTenbHas y4yebHas nutepartypa
3agopoxHbin, A. ®.,[OcHoBbl NOCTPOEHMS HoBocunbupck: http://www.iprbooksh
padees, . A. MUWKPONPOLIECCOPHbBIX CUCTEM HoBocnbupckui op.ru/85875.html
ynpaBreHus rocyapCTBEHHbIN
apXUTEKTYpPHO- 2018
CTPOUTENbHbIV
yHuBepcuteT (CnbctpuH),
OBC ACB
BacuH, H. H. TexHonorum naketHon| Camapa: MoBormKCcKuii http://www.iprbooksh
KOMMyTauun. Yactb 1. rocyaapCTBeHHbIN op.ru/71891.html
OcHOBbI MOCTPOEHMSA ceTen yHuBepcuTeT 2014
nakeTHOW KOMMyTaLuu TENEKOMMYHUKaLUIA 1
NHpopMaTUKn

5.2 Mepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MHudopmaumoHHbiv noptan JlerMpombusnec  http://ipb.ru/

WHTepHeT-noptan Pocnernpom www.roslegprom.ru

Poccuiickuin coto3 npegnpuHnmaTtenen TEKCTUITbHOW 1 Nerkon npombiwneHHocty http://www.souzlegprom.ru/
OnekTpoHHO-6rnbnmoTedHas cucrema «IPRbooks» [QnekTpoHHbI pecypc)]. — Pexum goctyna: http://www.iprbookshop.ru

5.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

Atmel Studio

5.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOGXO0AMMOWN ANns ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

Ayavtopus

OcHalleHue

KoMnbloTepHbIN Knacc

MynbTumeauiiHoe o6opyaoBaHue, KOMNbOTEPHAs TEXHUKA C BO3MOXHOCTLIO MOAKIIOYEHUS K CEeTU
«MHTepHeT» 1 obBecneyeHnemM [OCTyNa B SMEKTPOHHYH WHAOPMAaLMOHHO- 0BGpasoBaTeribHyo
cpeay

JlekumoHHas
ayguTopusi

Mynbmmep,mﬁHoe 060pyLI,OBaHVIe, cneunanm3anpoBaHHasa mebenb, Aocka

YyebHas ayautopust

CneuunanuanpoBaHHasa mebernb, 1ocka
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