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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmuposaTb koMneTeHUMn obydatolierocs B obnact MUKPOMPOLECCOPHbIX CUCTEM
ynpasneHus.

1.2 3apgauv AMcUMNUHbI:

[aTb NpuHUMNLI 1 METOAbI NPOEKTUPOBAHUSA MUKPOMPOLLECCOPHbBIX CUCTEM YNpaBeHus.

* I3yunTb ponun n Mecta MUKPOMNpPOLLECCOPHbLIX CUCTEM yNpaBneHus.

* HayunTb NpakTM4ecKkumM HaBblkaM NPOEKTUPOBAHMS MUKPOMPOLIECCOPHBIX CUCTEM YNPaBIIEHMS.

MogrotoBUTL K  CaMOCTOATENbHOMY  PELUEHUIO TEOPETUYECKMX W MNPUKNAgHbIX 3aday  NPOEKTUPOBaHMS
MMKPOMPOLECCOPHbIX CUCTEM YNpPaBIIEHNS.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHasi NOAroTOBKa NpeanonaraeT co3faHue OCHOBbI ANst POPMUPOBaHMST KOMMNETEHLMI, YKa3aHHbIX B .
2, NPU U3yYeHUN OUCLIUNIIUH:

HapexHocTb 06EeKTOB 1 CUCTEM aBTOMAaTU3aLUM

MporpamMMupoBaHue 1 anropuTMn3aLms

Teopus aBTOMATUYECKOTO yrnpaBneHust

TeopeTuyeckme OCHOBbI AUCKPETHLIX aBTOMAaTOB
TexHonornyeckme NpoLeccbl aBTOMaTU3NPOBaHHbIX MPOM3BOACTB

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MK-5: Cnoco6eH o6ecneunTb 3pheKTUBHYIO IKCMNyaTaLMIo rMGKMX NPOU3BOACTBEHHbIX CUCTEM B MaLWMHOCTPOEHUN

3HaTb: MeToabl Bblbopa napameTpoB Ans 3hdeKTUBHOW peanu3aumm (YHKLUMOHMPOBAHUS MUKPOMPOLIECCOPHBIX CUCTEM
ynpaeneHus

YMeTb: MUCMonb3oBaTh BbiGpaHHbIe napaMeTpbl Ans addeKTUBHOM peanusaumm yHKLUMOHMPOBAHUS MUKPOMPOLIECCOPHbBIX
CUCTEM ynpaBneHus

BnageTb: HaBblkamy MpaKTUYECcKoW peanusauuy M napameTpoB ANnA 3PQEKTUBHOW 3IKChyaTauuM MUKPOMNPOLIECCOPHBIX
CUCTEM yNpaBneHuns

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas paboTa

o &
= MHHOBaU.
HanmeHoBaHue 1 cogepxaHue pasgenos, g 2o CP 4
7 s 8 <[ Jek Mp. J1a6. dopmbl
TeM N y4eBHbIX 3aHATUN ) (vaceol) o
oL (4acbl) | (4acwl) | (yachbl) 3aHATUN
Pasgen 1. Knaccudumkaums
MMKPOMPOLIECCOPHBIX CUCTEM YMpaBEHUS.
Tema 1. lNpencraBneHne MHopMaLnmn B
MMKPOMPOLIECCOPHBIX CUCTEMAaX yrNpaBrieHus.
JlabopaTopHas paboTa: nepesoa 2 1 14 nn
MHdOPMaLIUK U3 OOHOM CUCTEMbI CHUCTIEHNSA
B Apyryto

Tema 2. O630p COBpPEMEHHbIX
NporpaMmmnpyemMbiX MUKPOMPOLLECCOPHbIX
YCTPOWUCTB.

JlabopaTopHas paboT: 3HaKoMCTBO C 2 1 14 ra
COBPEMEHHBIMW MUKPOMPOLIECCOPHBIMU
yCTpONCTBaMM.

Pasgen 2. Apxutektypa MUKPOMNPOLLECCOPHbIX
cUcTeM.

Tema 3. Apxutektypa NnpoMbILLIEHHbIX
KOHTPOMEpPOB.

JlabopatopHas pabota: M3ydyeHune 2 1 14 un
APXUTEKTYPbI NPOMbILLNEHHbIX
KOHTPOMEepOoB.

Tema 4. Apxutektypa ogHOKpPUCTaNbHbIX
MUWKPOKOHTPOMSIEPOB.

JlabopatopHas pabota: M3yyeHune 2 1 14 un
apPXUTEKTYPbl OOHOKPUCTarbHbIX
MUWKPOKOHTPOMIIEPOB.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 56

KoHcyrbTaumm 1 NpoMeXxyTodyHasi aTTectauus

(3auer) 0.25




Paspgen 3. PaspaboTka annapaTHbIx cpeacTs
MUWKPOMPOLIECCOPHbLIX CUCTEM YNpPaBNEHUS.

Tema 5. ConpsikeHne MUKPOKOHTPOINEPOB C
AaTymkamu.

JlabopaTopHas pabota: ConpsikeHne
MMWKPOKOHTPOJIIIEPOB C AaTYMKaMMU. 1 1 1 28 un
MpakTnueckasa pabota: PaspaboTka cxem
COMNPSKEHNS1 MUKPOKOHTPOSEPOB C
Jarymkamum.

Tema 6. ConpsikeHne MUKPOKOHTPONNEPOB C 4
UCMNOMHUTENBHBIMW YCTPONCTBaMM.
JlabopaTopHas pabota: ConpsikeHne
MUKPOKOHTPOIIEPOB C NCMOMNHUTENbHBIMMN 1 1 1 8 un
yCTpONCTBaMM.

MpakTnyeckasa pabota: PaspaboTka cxem
CONPSPKEHUST MUKPOKOHTPOJIIEPOB C
WCMNOMHUTENBHBIMY YCTPONCTBaMM.

Pasgen 4. PaspaboTka nporpaMmHoro
obecneyeHns1 MUKPOMPOLECCOPHBLIX CUCTEM
ynpaBneHus.

Tema 7. MeToabl nporpaMmmMmMpoBaHus
NPOMbILLIEHHBLIX KOHTPOIEPOB.
JlabopatopHas pabota: PaspaboTka
nporpammHoro obecneveHus ans 1 1 1 8 un
NPOMBILLIEHHBIX KOHTPOIEPOB.

MpakTnyeckasn pabota: PaspaboTka
anropuTMM4eckoro obecneyeHms ong
NPOMBbILLIEHHBLIX KOHTPOSEPOB.

Tema 8. MeTogbl NporpaMmMmMpoOBaHmns
OOHOKpUCTarbHbIX MUKPOKOHTPOMMEPOB.
JlabopatopHas pabota: PaspaboTka
nporpammHoro obecneveHus ans 1 1 1 30 un
OOHOKPUCTarNbHbIX MUKPOKOHTPOEPOB.

MpakTnyeckasa pabota: PaspaboTka
anropuTMMYeCcKoro obecneyeHms ong
OOHOKpUCTasbHbIX MUKPOKOHTPOMNEPOB.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 4 4 4 114

KOHch'IbTaLI,MI/I M NPpOMEXyTOo4HaA atrectaumsa

(3k3ameH, Kypcosasi paGoTa) 4,5 13,5

Bcero koHTakTHas pa6ora n CP no

OUCLMUMNIUHE 28,75 183,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBom paboTbl (MpoekTa): 3akpenneHne s3HaHui 1 NpoeBepka KoMNeTeHUUn CTYAEHTOB B
obnactu pa3paboTky MUKPOMPOLIECCOPHbIX CUCTEM YrpaBreHus Ans aBToMaTi3aunmn Npou3BOACTBEHHbIX MPOLECCOB.
TpebyeTcs BLINOMHWTL MOCTAHOBKY 3aa4u NPOEKTMPOBaHUS MUKPOTNPOLIECCOPHO CUCTEMBI aBTOMATUYECKOrO YNpaBneHus
TEXHOJIOrMYeCckMMM npoueccami. BeibpaTb anemeHTHyto 6a3y. COCTaBUTb CTPYKTYPHYIO CXEMY M pa3paboTaTth anroputM
paboTbl MUKPOMPOLIECCOPHOW CUCTEMBI YNPABNEHNS. B COOTBETCTBMM C anropMTMOM HanucaTb TEKCT ynpaBnsitoLLei
nporpaMmsl Ha sablke «Accembriep». OTnagka NnporpaMmbl AOMKHA BbINOMHATLCS B UHTErpUPOBaHHOM cpeae paspaboTku
nporpamMmmHoro o6ecneyeHus.

4.2 TemaTuka KypcoBoi pa6oTbl (npoekTa): PazpaboTaTb MUKPOMNPOLIECCOPHYH0 CUCTEMY YNPaBIeHNs B
COOTBETCTBUM C NOSyYeHHbIM 3aaaHneM. MNpumepbl 0GBEKTOB ynpaBneHus: TepmonnacTudukaTop, oborpesaemMbli
TPaHCMOPTUPYHOLLMIA LUNUHAP, Kanopudep, MHeBMOTEKCTypaTop, NICOBKa MaLUMHbI HEMNPEPLIBHOMO KpaLLeHWs TKAHEMN.

4.3 TpeboBaHUSA K BbINONTHEHUIO U NPeACTaBIeHUIO pe3yfibTaToOB KypcoBOM paboThbl (NpoekTa):

PaboTta BbINOMHAETCSA B 4Yachl, BblAeNeHHble ANS CaMOCTOATENbHOM paboTbl 0OyYaloLMXCH, C UCMONb30BaHUEM
BbIYMCIMTENbHON TEXHUKN U MPOrpaMMHOro obecneyeHmns, yCTaHOBNEHHOrO B KOMMbIOTEPHOM Kracce kacpeapbl AlMT.

lMpoekT odhopmnsieTcsa B Buae NOACHUTENbHOW 3anncky, coaepxallen cneyolwme obasaTenbHble 3NeMeHTbI:

» CTpyKTypHas cxema CUCTEMbI yrpaBrneHus.

* TexHUYecKne XxapakTepuCTMKN BbIOpaHHOW 3r1eMeHTHON 6asbl.

* OnekTpuyeckas NnpuHUMNuanbHas cxembl LMPPOBON CUCTEMBI YNIpaBeHUS.

* AnropuTtm paboTbl LMPOBON CUCTEMbI YNIPaBMNEHUS.

* DNEKTPOHHOE NPUNOXEHNE: UCXOAHbIV TEKCT YNpaBnsioLLen NporpamMmbl.

O6beM nosicHuTenbHow 3anuckn 20-25 nuctos popmata A4, KONUMYECTBO YepTexen 1.

3aTpatbl BHeayanTOPHOro BpeMeHu Ha BbinonHeHne npoekta 30 yacos.



5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIMKU

5.1 OnncaHune nokasarenemn, KpUTEPMEB U CUCTEMbI OLLeHUBaHUA pe3yNibTaToB 0by4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
MokasaTenu oLueHnBaHWs pe3ynbTaToB 00y4YeHus
KOMMEeTEeHLUnn cpencrtea
OnuncbiBaeT COBPEMEHHDIV YPOBEHb aBTOMATM3aLUMM TEXHOTOIMYECKNX BOMpoCh! A YCTHOMO
NPOLECCOB OTPAaCIM U NEPCMNEKTMBLI €€ Pa3BUTUS
cobecenoBaHus.

BbibrpaeT MMKpONpoLeccopHble CUCTEMbI YNIPaBeHNst

MK-5 TEXHOIOrMYeCKUMM npoLieccamm Nerkon NPOMbILLSIEHHOCTH,
aHanmsnpyeT ux yHKLNN N CTPYKTYpPbI.
PaspabaTbiBaeT MUKPOMNPOLIECCOPHBIE CUCTEMbI YNPaBMEHUS glapa;::go OpWeHTpOBaHHbIe
KOHKPETHbLIMI TEXHOJIOTMYECKUMM MpoLieCCamu. A )

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnn4yHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO

KayecTBO MCNonHeHus BCeX aeMeHTOB

OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHnBaemowm obrnactu. Kputnyeckni,
OpUrMHarnbHbIN NoAXoa K MaTepuany.

3aQaHuK Ha KypcOBOiA MPOEKTa MONTHOCTbIO
cooTBeTCTByeT TpeboBaHusM. K
NOACHUTENBHOI 3anncke 3aMeyaHuin HeT.

4 (xopoLwuo)

KauecTBO MCNOMNMHEHMSA BCEX SNIEMEHTOB
3ajaHUN Ha KypCOBOW NpoeKTa NOIHOCTbIO
cooTBeTCcTBYeT TpeboBaHusMm. K
NOACHUTENBHONW 3aNUCKe 3aMedaHUn HET

3 (yooBneTBoOpUTENbLHO)

OTBeT BOCNPOMN3BOAUT B OCHOBHOM TOJSIbKO
NEKUMOHHbIE MaTepuansbl, 6e3
camocTosTenbHon paboTbl C
pPEKOMEHLOBAHHOWN NUTEPATYpPOA.
[leMoHCTpMpyeT NOHNMaHWe npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpncyTCTBYIOT CyLLECTBEHHbBIE OLUMOKUN MK
npobenbl B 3HAaHUSIX MO HEKOTOPLIM TEMaM.

Bce pasgernbl KypCoBOro npoekTa ocBeLleHbl B
Heob6xoauMON NOMHOTE, HO K Ka4ecTBy
BbINOMTHEHUS MOSICHUTENBHOW 3anuUcKn ecTb

| _3ameyaHusg

3agaHve BbINONIHEHO MOJTHOCTLIO, HO B pa60Te
€CTb OTAEJIbHbl€ CyLLEeCTBEHHbIe owmbKu, Moo
Ka4yeCcTBO npeacrtaBnieHns pa60TbI HU3KOE,
nnéo pa60Ta npeacrtasrieHa ¢ ono3gaHuem.

2 (HeyOoBNETBOPUTESBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMNMANBEHO
BaXHbIX 3M1EMEHTOB ANCLMMIUHBI.
MHorouncneHHble rpybbie owmnbkm.

CTyneHT He B COCTOSIHUM 3aLUUTUTb
pe3ynbTaTbl cBoen paboThl. EcTb
npeanonoxeHune, YtTo paboTta BLINOMHEHA HE UM.

3auTeHo

OTBeTbl 06HapPYXUN BCECTOPOHHEE
3HaHue y4ebHOro n HopMaTMBHOIO
maTtepuana, cB060AHO BbIMONHAET
3aJaHns, NpeayCMOTPEHHbIE MPOrPaMMON.
OTBeTbI Ha BONPOCHI AEMOHCTPUPYIOT
NMOHUMaHMe paccMaTpyBaeMbIX B Kypce
npobnemHbIX 3agad U MeTOAOB UX
peLleHns.

He 3auTteHo

BbisiBneHsbl npo6er|b| B 3HaHUNAX OCHOBHOIO
yqe6Horo mMmaTtepuana. B otBeTax
ponyuleHbl npyuHuunnanbHble owmnbKm,
cBuageTenbcTByOlMe 0 HENOHUMaHUU

cyulecTBa 3aaBaeMbIX BOMPOCOB.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA U UHble MaTepuarnbl, HeO6GXxoAUMble AN OLeHKN 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Kypc 3
1 Mpepcraenenue uenbix 4ucen B MIICY.
2 Mpepncraenenne apobHbIx Yncen B MICY.
3 dopmaTbl ABOUYHBIX KOOOB.
4 MprHUMN paboTbl MMKPOMNPOLLECCOPHBLIX YCTPOWCTB.




5 CTpykTypa 1 knaccmpukaums MUKpONPOLLECCOPHbBIX CUCTEM ynpaBreHus.
6 Apxutektypa MMKpokoHTponnepos AVR.
7 OCHOBHbIE TEXHUYECKMNE XapaKTEPUCTUKN MUKPOKOHTPOSEPOB.
8 OcCHOBHbIE (YHKUMOHAamNbHbIE Y3I1bl MUKPOKOHTPOSIEPOB.
9 HononHuTtenbHble pyHKUMOHAaNbHbIE Y3Mbl MUKPOKOHTPOSNEPOB.
10 CTpyKkTypa 1 npuHUMn paboTbl apudMeETUKO-NIOrMYECKOro YCTPOUCTBA.
Kypc 4
11 lMporpammMHasn mogenb MAUKPOKOHTPOSIIIEPOB.
12 Cunctema kKoMaHa MUKPOKOHTPOSIEPOB.
13 HasHauyeHue, cocTaB 1 NpUHUMN AEACTBUA MHTErPMPOBAHHON cpebl pa3paboTku nporpaMMHoOro obecneveHums
(IDE) AVR STUDIO.
14 CosgaHuve npoekTa B UHTErpMpOBaHHON cpeae pa3paboTku nporpamMmmHoro obecneyeHms.
15 MeToabl oTnagku ynpasnsiowen nporpammel.
16 3arpyska ynpaensioLLen nporpaMmmbl B 3HEProHe3aBUCUMYHO MaMATb Nporpamm.
17 OTtnagka annapatHon yactn MICY.
18 Otnagka nporpammHon yactu MICY.
19 MpuvHUMNbl kKOMNNekcHon otnaaku MICY.
20 [vpexkTnBbl MMKPOKOHTPOIIEPOB.

5.2.2 TunoBble TeCTOBbIe 3a4aHus




Pasgen Ne 1. Knaccundumkaums mukponpoueccopHbix cuctem ynpaenenus (MICY)
1 Onpepenute gecatudHoe ymcno B popmate co 3Hakom 1111111127

a)-1. ©6)+255. B)+1.

2 YKaXuTe Kog cMMBOMa « ».

a)31. 6)40. B)20.

3 YkaxuTe BenmynHy HyneBoro CMeLeHHoro nopsiaka B doopmare C nnasaroLLen TOHKON.
a)128. 6)0. B)127.

4 Y70 TAKOE HMXHUIN YPOBEHb aBTOMAaTM3aunn?

a) Oatuuk, 6) McnonHuTenbHoe YCTPOWCTBO. B) YpoBEHb 060pya0BaHMS

5 YT0 Takoe cpegHW ypoBEHb aBTOMATM3aLUnn.

a) YpoBeHb ynpasneHust obopyaosaHmem. 6)peobpasoBartenu.B) Ycunurenu.

6 Ha kakom ypoBHe aBTOMaTM3aLMM UCMOMb3yeTCa YenoBek-onepaTop?

a) HwxHun. 6) CpegHuin.  B) BepxHun.

Pasgen Ne 2. ApxuTekTypa MUKpPOMNpPOLIECCOPHbLIX CUCTEM

7 Yem onpegensieTca paspsagHoOCTb MUKponpoleccopa?

a)Pa3psgHocTbio WNHBI agpeca.6)Pa3psagHoCTbiO LWNHBLI AaHHbLIX.B)Pa3psaaHOCTbO perncTpa AaHHbIX.

8 YT0 OTHOCMKTCS K BHEPrO3aBMCUMOWN NaMATN?

a) FLASH 6) DRAM B) EEPROM

9 YTO OTHOCUTCH K SHEProHe3aBUCUMON NaMsATN?

a) RAM 6) ROM B) SRAM

10 Kakon Bug onepaTtuBHoW namsatu ucnonsdyetrca B MINCY?

a) DRAM 6) EEPROM B) SRAM

11 HasoBuTe namsiTb NporpamMmm OgHOKPUCTarbHbIX MUKPOKOHTPOSINIEPOB.

a) FLASH 6) DRAM B) EEPROM

12 Ha3oBuTe aHeproHe3aBMCMyI0 NaMsTb AaHHbIX OOHOKPUCTanbHbIX MUKPOKOHTponnepoB. a) FLASH 6)
DRAM B) EEPROM

Pasgen Ne 3. PaspaboTka nporpaMMHoro obecnedeHnst MMKpOnpoLEeCCOPHbIX CUCTEM YNpaBreHus.

13 HasosuTte rpadmnyeckuin A3blk NporpamMmmMmpoBaHns .

a)LD. 6) Piton. B) C++.

14 HasoBuTe A3blk NPOrpamMMmMpOBaHUSA HU3KOrO YPOBHSA OLHOKPUCTamNbHbIX MUKPOKOHTponnepos (OMK).
a) FBD. 06) ®opTtpaH. B) Accembnep.

15 HasoBuTe s13bIKk NPOrpaMMUpPOBaHNS BbICOKOIO YPOBHS MPOrpaMMMpyeMbiX fIOrM4ecknx KOHTponnepax.
a) FBD. 6 Accembnep. B) lNMackanb.

16 HasoBute nHTEpnpeTUpyeMbI A3blKk NPOrpaMmmMnupoBaHnsa’?

a) Accembnep 6)C. B) Piton.

17 OnpegenuTb NPaBUNBHOCTb NOMYYEHHOTO pe3yrbTarta Npu KOHTPOre Mo YeTHOCTU.?

a) 10101001. 6) 11101010. B) 10101110.

18 Ha3oBuTEe CaMOCHMHXPOHU3NPYIOLLUIA KO,

a)NRZ. 6)RZ. B)UDP.

19 [1Byxn0O3MUNOHHOE perynupoBaHue npegnonaraert.

a) [1ea 3HauyeHusa perynupytoLlero Bo3genctaud. 6)[iBa saHavyeHns perynmpyemMon BenUYmHbI.

B) Oba aTn BapmaHTa

20 Kakas owmbka cywecTByeT npu NponopLMOHanbHOM 3aKOHe perynnpoBaHusa?

a) ActaTnyeckas. 6) Ctatuueckasn. B) [ponopumoHanbHas.

21 YKaxuTe KOnM4ecTBO NapamMeTpOB HacTporiku perynartopa npu MNA[-3akoHe.

a)OguH 6)[OdBa B) Tpu

22 Yem oTnuyaeTcsa cmMcteMa aBTOMatnMyecKoro yrnpasneHus OT CUCTEMbl aBTOMATMYECKOrO perynmpoBaHms?
a)Ynpaensiowmm Bo3genctemem. 6)3agatownum Bo3gencterem. B) Perynmpyowmm Bo3geNCTBUEM.

Pasgen Ne 4. PaspaGoTka annapaTtHbIX CPEACTB MUKPOMPOLIECCOPHLIX CUCTEM YNPaBReHUs.

23 CKomnbKO BbIXOOHbIX CUrHamnoB Y AMCKPETHOro Aatymka?

a)1l. 6)2. B)3.

24 KakoW BbIXOAHbIV CUrHan y Tepmonapbi?

a) MNapameTpuyeckuin. 6) MexaHn4Yeckun. B) DNEKTPUYECKUN.

25 OnpefenvTb NPaBUbHOCTL MOSTYYEHHOro pesynbTaTta NpU KOHTPOSE N0 HEYETHOCTH.
a) 10101001. 6) 101011010. B) 10101111,

26 HazoBute caMOCUHXPOHU3MPYIOLLNIA KoL,

a)NRZ. 6)RzZ. B)UDP.

27 YkaxuTe guddepeHumnanbHbIi MHOroToYeYHbIN MHTEPdENC.



a) RS-232C. 6) RS-242. B) RS-485.

28 lNpoToKos, MCNonb3yLWNn Nepegavy AaHHbIX TabnNMYHbIMY CUMBOSIAMM.

a) Modbus-RTU. 6) Modbus-TCP. B) Modbus-ASCII.

29 YKaxuTe YHUMPULMPOBAHHBIN 3MEKTPUYECKUA CUrHar

a)4d—20mA. 6)4—20B B)O0O—100B.

30 UcnonHuTenbHLIN MexaHU3M nNepefaeT Bo3gencTene Ha ... ?

a) Ob6bekT perynupoBaHus.6)Perynvpytowmin opraH.B) VIcnonHUTensHoe yCTONUCTBO.

Tabnvua npaBuIbHbLIX OTBETOB
12345678910
aBBBa BBOO 6

111213141516 17 18 19 20
a B a B B B a 6 a6

21222324 2526 27 28 29 30
B 6 6 B 6 6 B B ab

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aA4aHuNA (3aAayuu, KEUChbI)
Pasgen Ne 3. Pa3paboTka nporpaMMHOro obecneyeHnsi MMKpOMNpOLECCOPHBLIX CUCTEM YNpaBIeHus!.

1 PaspaboTaTb nporpammy yrnpaBrieHUsi anekTpoaBuratenem.

2 Paspa6oTaTb nporpamMmMy Ansi NO3ULMOHHOMO PerynmpoBaHnsi YPOBHS KUAKOCTM.

3 PaspaGoTaTb nporpaMmy Ans perynMpoBaHus TemMnepatypbl o6bekTa.

Pasgen Ne 4. PaspaGoTka annapaTHbiX CPeACTB MUKPOMPOLLECCOPHbIX CUCTEM YNpPaBeHUs.
4 PaspaboTaTtb NpUMHUMNMAnbHY cXeMy KOMOMHALMOHHOMO aBToMarTa.

5 Pa3paGoTaTb cXeMy ynpaBneHUs anekTpoaBUraTenem.

6 PaspaGoTaTb CTPYKTypy aBTOMaTa AJisl ynpaBneHUst UCMOMHUTENbHBIM YCTPONCTBOM.

5.3 MeToauyeckue Matepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrnafeHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBus ponycka oby4aroLierocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CI6IMYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxXcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucuUnIIMHe

YcTHas + NMncbmeHHas NHasa

KOMﬂbPOTepHoe TecTnpoBaHue

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe
Ha nogrotoBky K MpoMexXyToyHou aTTectaumm otBogntcsa 30 MUHYT

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINUHDI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3patenbcTBO | oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebHas nutepartypa
XKexepa, H. . MwukponpoueccopHble https://www.iprbooks
CUCTeMbl aBTOMaTM3aLuUn Mocksa, Bonoraa: UHdpa 2020 hop.ru/98426.html
TEXHOMOrM4YecKMx NpoLeccoB -UHxeHepusa
Hoswukos, 0. B., OcHoBbl Mocksa: VIHTepHeT- http://www.iprbooksh
Ckopoborartos, IM. K. MMKPOMPOLECCOPHOMN YHuBepcuTeT op.ru/97564.htmi
TEXHUKN MHopMaunoHHbIX 2020
TexHonorun (MHTYWUT),
An NMn Ap Meguna
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
MenbHukos, E. B. OcHoBbI Camapa: Camapckuii https://www.iprbooks
MUKPOMPOLIECCOPHOIA rocyapCTBEHHbIV 2020 hop.ru/105222.html
TeXHUKN TEXHUYECKNIA
yHuBepcuteT, O5C ACB
Makapos, O. 1O., OneKTpoHuKa n BopoHex: BopoHexckuii http://www.iprbooksh
Typeukuni, A. B., MMKPOMNpPOLECCopHas rOCYOapCTBEHHbII 201 op.ru/93305.html
Xopowannosa, M. B. TEXHUKA TEXHUYECKUN 019
yHuBepcuteT, 36C ACB




lNypos, B. B. ApxutekTypa Mocksa, CapaTos: http://www.iprbooksh

MMKPOMpPOLECCOPOB NHTepHeT-YHuBepcnTeT op.ru/89419.html
MHdopmaumoHHbIX 2020

TexHonorun (MHTYWUT),
An Nun Ap Megna

6.2 Nepe4veHb NpocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

WudopmaumoHHein noptan Jlerlpombuanec  http://Ipb.ru/

WHTepHeT-nopTan Pocnernpom www.roslegprom.ru

Poccuiickunin coto3 npegnpuHUmaTenen TEKCTUMNBHOM 1M NErkon npomMbiwneHHocTn  http://www.souzlegprom.ru/
OneKkTpoHHO-6MbnMoTeyHasa cuctema «IPRbooks» [OnekTpoHHbI pecypc]. — Pexxum goctyna: http://www.iprbookshop.ru

6.3 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmmMHoOro o6ecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Atmel Studio

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6Xo0AMMOM ANA OCYLUEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyauTopus OcHalleHune

MynbTumegunHoe obopynoBaHue, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTBIO NOAKITOYEHNS K
KoMnbloTepHbIN knacc | ceTn «MHTepHeT» u obecrneyeHnem AocTyna B 9NEeKTPOHHYI0 MHAOPMALIMOHHO-
obpasoBaTenbHyto cpeay

JlekumoHHas MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoaHHas mebenb, Aocka
ayamTopust

CneuvanuanpoBaHHas meGernb, Aocka
YuebHas ayautopus




		2026-07-21T15:20:55+0300
	Рудин Александр Евгеньевич




