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MOACHUTENBbHAA 3ATTINCKA

Tunosas yyebHas nporpamma no AncumMnavHe «MMKponpoLeccopHas TeXHU-
Ka CUCTeM aBTOMaTu3aumu» pa3paboTaHa B COOTBETCTBMM C 06pa3oBaTe/bHbIM
CTaHfapToM no crieypansHocTy 1-53 01 01-09 ABTOMaTU3aLmsa TEXHOIOMMYECKNX
MPOLLeCCOB 1 MPOM3BOACTB (MO HampaBfieHUsM), HanpaBfeHne CneuuanbHOCTU -
1- 53 01 01-09 ABTOMaTU3aUMA TEXHONOrMYECKUX MPOLECCOB U MPOW3BOLCTB
(cenbckoe X03AICTBO).

MoBbILeHWe 3hHeKTUBHOCTM arponpoMbILLIEHHOTO NPOWU3BOACTBA. TpebyeT
MPUMEHEHNS  PAa3NUYHBIX MO  CMOXHOCTU  aBTOMAaTUYECKUX  YNPaBASKOLLMX
ycTpoicTB. CBA3b GUONOMMN N TEXHWUKU, HECTALMOHAPHOCTbL U pacnpeseneHHOCTb
B MPOCTPAHCTBE W BPEMEHW, HEMMHEAHOCTb U HefeTepPMUHUPOBAHHOCTL CBA3eW
Mexay napameTpamu 3TUX 06bEKTOB No3BONSIOT OTHOCUTb
CeNbCKOXO03AMCTBEHHOE MNPOM3BOACTBO K  COXKHbLIM O6BEKTaM  YnpaB/ieHus.
Otciofa cnefyeT, 4YTO 3aKOHbl YMpaBfieHUs TEXHOMAOMMYECKUMK npoLeccamu
[O/MKHbI COOTBETCTBOBATL TPeGOBaHWAM 3afaHHbIX MOKasaTe/ieli m KayecTsa
yNpaBfieHNs TEXHOMOrMYECKUM MPOLLECCOM.

MWUKpONpoLEeccopHast TEXHWKa MO3BO/MSET PeLUTb [Be BaXKHble 3ajauyu:
MOCTPOUTb  MHTErpuMpPOBaHHYIO aBTOMATM3UPOBaHHYIO CUCTEMY YMpaB/ieHus
MPOVU3BOACTBOM W MEPEeiT Ha HOBbIA YPOBEHb YNPaBNEHWS - OMTUMa/IbHOE
ynpasfeHue.

[na  npumeHeHWs  COBPEMEHHBIX . CPEACTB  aBTOMATUKM  HYXKHbI
KBa/IM(MLMPOBaHHbIE CELMANNUCTbI. ECAM MHXeHep 3HaeT NPUHLMMbI MOCTPOEHUS
N paboTbl MWKPOMPOLECCOPHBIX CUCTEM, €My ferdye W3yumTb BECb CMEKTP
MMEIOLLMXCA  MUKPOMPOLLECCOPHbIX  CUCTEM  YMpaBfieHUus W OCBOUTb BHOBb
NOSIBNSAOLLMECS, NMPOEKTUPOBATb U CTPOUTb Ha MX OCHOBE CUCTEMbI YMpaBfeHus
pasfiNYHOM  CNOXHOCTW.. Tlo3HaHWA B 3TOW 06nacTM  daeT  AUCUMNAMHA
«MWKpOnpoLeccopHas TEXHUKa CUCTEM aBTOMAaTU3aLMN».

Llenb  gvcuMnauHbl - (OPMUPOBaHME 3HaHWA U NPOQECCUMOHANbHBIX
KOMMeTeHUMA B MPOEKTUPOBAaHWM W  UCMOMb30BaHUM A/  aBTOMaTMU3aLmu
TEXHOMOMNYECKUX npoLieccos MVKPOMPOL,EeCCOPHON TEXHUKN "
MMKPONPOLLECCOPHbIX CUCTEM YMpaB/eHus.

3agaun AUCLMNINHBI:

*  U3yYeHMe  apXMTEKTYpbl  MMWKPOMPOLIECCOPHbIX  YCTPOWCTB U
MVKPOMPOLECCOPHbIX  KOHTPO/IEPOB,  YCTPOWCTBA  BBOAA-BbIBOAA U
creumanbHbIX YCTPOMCTB;

’ OCBOEHME  f3blKOB  MPOrpaMMupoBaHus MWKPONPOLLECCOPHbIX
KOHTPONNEPOB;

* BblpaboTKa HaBbIKOB pa3pabOTKM W BHeAPEHWS MUKPOMPOLLECCOPHbIX
CWUCTEM B NPOU3BOLCTBO;

* 0BnajeHvie MeTodamm Hay4yHOro no3HaHus, CUCTEMHbLIM U CPaBHUTE/bHbIM
aHanm3om;

*  COBEpLUEHCTBOBaHWE YMEHWU MO0/b30BaHWA COBPEMEHHLIMU MEeTOoLaMU
nowvcka, 06paboTKM 1 NCNONb30BaHUS H(OPMALLMK;
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03HaKOM/IEHWE C NOKaNbHbLIMW 1 FN06aNbHLIMU CETAMU U MHTEDQ)EI\/'IcaMI/I;
npmo6peTeHme OonbITa B MUCMOJ/Ib30BaHNN MMKpOHpOMeCCOpHOﬁ TEXHUKN B

cucTeMax yrpasnieHus.
W3yyeHre gucumnimHbl «MUKpPOMPOLIECCOpHas TEXHMKA CUCTEM aBTOMATH-

3aLWK» NMO3BONSET CTYAEHTY CHHOPMY/IMPOBATH CEAYHOLLE KOMMETEHLUN:

aKafieMUYecKyie - BlageHne 6a30BbIMU HayYHO-TEOPETUUECKUMIU 3HAHWSIMY,
MET0AaMM HayYHOro MO3HaHWS, CUCTEMHBIM U CPaBHUTE/IbHBIM aHaIM30M,
COBPEMEHHbLIMU METOAaMM NoKcKa, 06paboTKM U MCNOb30BaHUS UHAOPMa-
LMK 1 MPUMEHEHVE X ANS PELLEHNS TEOPETUYECKMX M NPAKTUYECKUX 3a4aY;
CMOMb30BaHNE MEXAMCLMMNMHAPHOTO MOAX0AA MPU PeLleHun npobnem;
YMEHUE YUMThCS, MOBbILLATL CBOK KB/IM(MKALIMIO B TEUEHME BCEI XKU3HU;
npodeccroHasbHbIe - POPMyMpoBaHMe Npobaem NpotecCroHaNbHON Aes-
Te/IbHOCTU; peLLeHne NOCTaB/IeHHbIX 3a4a4; pa3paboTka niaHoB 1 obecreye-
HYe UX BbINOMHEHWS B M36paHHOI chepe NpothecCUOHa/IbHON AeATENLHOCTY,
COLMAIbHO-MIMYHOCTHbIE - BbICOKAsi TPaXAaHCTBEHHOCTb W MaTpUOTU3M;
3HaHVe UAEe00rMYecknX U HPaBCTBEHHbIX LIEHHOCTEN 06LlecTBa M rocy-
[lapcTBa 1 yMeHvie CnefoBath UM.
B pesynbTaTe U3yuyeHUs AUCLUNINHBI CTYAEHTbI SOMKHbI

3HaTb:

nocnefHve Hay4HO-TEXHUYECKME AOCTUXEHMS B 06/1aCTU MUKPOMPOLLECCOPHOWA
TEXHUKM CUCTEM aBTOMaTM3aLMK, NPUMEHEHNE MUKPOMPOLIECCOPHbIX CUCTEM
ynpasfeHns Ans aBToMaTm3aLum TeEXHOMOrMYeCKMX NpoLeccos;
OCHOBHble MOHATUA U OMpefeNieHns MUKPOMPOLECCOPHOW TEXHWKM CUCTEM
aBTOMAaTU3aLMKn, OCHOBHbIE A3bIKW MPOrPaMMUPOBaHNS MUKPONPOLLECCOPHbIX
KOHTPONNepoB, 061acT U OCOBEHHOCTM MPUMEHEHUS MUKPOMPOLIECCOPHON
TEXHUKW 15 CO3AaHNS CUCTEM YNpPaBeHus;

CTPYKTYpY M OCHOBbI MOCTPOEHWS, MPOrpaMMHO-TEXHUYECKME CPeAcTBa
MWKPOMPOLLECCOPHBIX CUCTEM YNpaBNeHNs;
NoKanbHble U rnobaibHble CeTU, MHTePdECh;

YMETb!

pas3pabaTbiBaTh anrOPUTMbl M MPOrpaMMbl [/11  MUKPOMPOLLECCOPHbIX
KOHTPO/IEPOB;
MpPOrpaMM1poBaTh MUKPOMPOLLECCOPHBIE KOHTPOM/IEPb;

NPUMEHSTb  MUKPOMPOLIECCOPHYIO  TEXHUKY  MpU  MOCTPOEHMM
aBTOMATWYECKUX CUCTEM YMNPaBNeHUsi TEXHOMOrMYECKUMM MPOLEccamm,
06beVHATL TEXHUYECKIE CPEACTBA B CUCTEMY YMPABEHNS;

C03/laBaTb CUCTEMbI YNPaB/eHUs C UCMO/b30BaHWEM CETEBbIX TEXHOMOTWIA Ha
OCHOBE MUKPOMPOLIECCOPHOM TEXHUKM CMCTEM aBTOMATM3aLMN.
OucumnnvHa  «MUKpOMpPOLIECCOpHas TEXHWMKA CUCTEM — aBTOMaTu3auum»

6a3upyeTcs Ha 3HaHMAX, NOMYUYEHHbLIX NPU U3YYEHUN AUCUMNANH «MaTeMaTuKa»,
«®u3mnKa», «MHpopMaTUKa», «INEKTPOHMKA W OCHOBbI MWKPOMPOLLECCOPHOW
TeXHUKW». CTYAEHT JO/MKEeH 3HaTb METOAbl MaTeMaTUYecKoro aHanu3a, MHeHyo
N BEKTOPHYI0 anrebpy; OCHOBHble MOHSATMA U METOAbl TEOPUM BEPOATHOCTEN W
MaTeMaTUYeCKOW CTaTUCTUKI; OCHOBHbIE MOHATUSA, 3aKOHbI 1 (I13MYeCKne MOaem
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MEXaHWKW, 3MeKTPUYecTBa M MarHeTu3Ma, TEPMOAMHAMMKK, KonebaHWin 1 BOSH,
KBAHTOBOW (OM3UNKW, CTATUCTUYECKON (OM3UKW; HOBEMLIME AOCTMXKEHWS B 06/1aCTm
(hM3UKM 1 MEPCNEKTUBbI X UCMOMb30BaHMA A1 CO3[aHNst TEXHNYECKNX YCTPONCTB;
YCTPOWCTBO MEPCOHa/IbHOrO KOMMbOTEPA M MPUHLUMNLI 06paboTKM MH(opMaumu;
MMNYbCHYIO W LM(POBYIO TEXHMKY; LIU(POBbIE NOTNYECKME CXEMbI.

OBnafeHne  AMCUMNAUHOM  «MMKPOMPOLIECCOpHas  TEXHWKA  CUCTEM
aBToMaTu3auumM» Hapsgy € AUCUMNIMHaAMKN «ABTOMATM3aLMSA TEXHOMOrMYECKUX
MPOLLECCOB CEMbCKOXO03ACTBEHHOI0 NPOM3BOACTBa» U «[poekTnpoBaHme n CATIP
CUCTeM aBTOMAaTM3aLMW» NO3BOAUT ByAyLMM CreumanmcTam co3faBaTb NPOEKTHI
no aBToOMaTU3aLuMm TEXHONOTMYECKMX MPOLLECCOB B CEMIbCKOM XO035MCTBe.

Ha wu3ydyeHne AaucumnnmHbl  «MUKPONPOLECCOPHAsA TeXHWKA  CUCTEM
aBTOMaTU3aLUM» CornacHo 06pas3oBaTe/lbHOMY CTaHAAPTY U TMNOBOMY Y4Ye6HOMY
nnaHy Bcero oteoauTca 232 yaca, U3 HUX 120 - ayauTOPHLIX, B TOM Yucre 68 -
NEKUMOHHBIX, 34 - nabopaTOpHbIX 1 18 YacoB NPAKTUYECKMX 3aHATUIA.

MPUMEPHbIV TEMATUYECKWI MNNAH
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BeepgeHwne 2 2
1 Jlornyeckre 1 apumMeTUUeCKMe OCHOBbI U MPUHLM- 12 |8 4
MNbl paboThbl LMGPPOBLIX YCTPOWCTB yNpaB/eHNs
1.1 | OCHOBHbIe MOHATUA W OMNpPeSeeHuns 2 2
1.2 | ApxuTeKkTypa MUKPONPOLLECCOPHBIX YCTPOWCTB 2 |12
1.3 | PYHKLMOHMPOBaHWe npoLeccopa 4
1.4 | OpraHn3aums BbIYUCIUTENbHBIX NPOLECCOB 2 2
2 OpraHu3saums MUMKPOKOHTPO/1/1epoB 26 | 12| 14
2.1 | OpraHusaums CBA3N MUKPOKOHTPO//Iepa C BHeLUHeli cpegoiéd | 4
2.2 | OfHOKpUCTa/bHble MUKPOKOHTPON/IEPLI cepumn P1C 10 4| 6
2.3 | OpraHu3auusa XxpaHeHns nHopmamm 2 2
2.4 | TpoeKT1poBaHMe YCTPOINCTB Ha MUKPOKOHTPOepax 10 2| 8




1 2 3 |4|5]|6
3 | OpraHu1saumsa NpoMbILLIIEHHOr0 KOMMbIOTepa 10 | 10
3.1 | OcobeHHOCTY apXUTEKTYPbl MPOMbILLAEHHbIX KOMNLIOTEPORY | 4
39 YcTpoiicTBa BBOAa-BbIBOAA. CrneLasibHble YCTPoncTBa 6 | 6
MVKPOMPOLECCOPHBIX CUCTEM
" OpraHu3aL st IPOMbILLIIEHHbIX MUKPOMpOLeccop- 14 | s 6
HbIX KOHTPOJI/1EPOB
4.1 | Knaccundmkaumst KOHTPO/IepoB 4 | 2 2
4.2 | ApXnTeKTypa M1KPOMPOLLECCOPHbIX KOHTPONEPOB 6 | 4 2
4.3 | JononHuTtesibHble MOAY/IN KOHTPO//IEPOB 4 2 -2
5 MporpaMMHoe o6ecrieveHe MUKPOMPOLIECCOPHbIX 42 114120 | 8
CWUCTEM yMpaB/eHUs
5.1 | OCHOBbI OMepaLoHHbIX CUCTEM 2 2
59 MporpaMmypoBaHMe KOHTPO/IEPOB. A3bIKK Nporpam- 21 6l2]!6
MWUPOBaHMA MUKPONPOLLECCOPHbIX KOHTPO/IEPOB
53 MpoeKTpoBaHWe MUKPOMPOLLECCOPHBLIX CUCTEM YMpaB- 6 | 4 2
NIEHWs Ha KOHTposIIepax
54 MporpaMMHbIe 1 annapaTHble Cnoco6bl NOBbILLEHNS 2 |9
" | Ha#eXHOCTY PaboTbl MMKPONPOLLECCOPHBIX CUCTEM
6. VIHTepdelicbl 1 ceTM MUKPOMPOLIECCOPHBIX CUCTEM 10 | 10
ynpasneHusi
6.1 | IHTepdeiicbl MMKPOMPOLLECCOPHBIX YCTPOCTB ynNpaBneHnus8 | 8
6.2 | JlTokanbHble 1 rnobansHble cetn MICY 2 2
7 CoBpeMeHHast MMKPOMPOLLECCOPHast TEXHMKA CUC- 4 |4
TeM aBTOMaTU3aLMK
71 O6nacIV| 1 0OCOBEHHOCTU NPYMEHEHNS MUKPOMpoLec- 5 |9
COPHOWi TEXHMKM NS CO34aHMA CUCTEM YNpaBieHUs
79 MprMepbl aBTOMATM3aLMI TEXHOIOrMYECKMX MpoLiec- 2 | 9
"~ | coB c ucnons3osaHnem MIMNCA n Mrncy
NTOro 120 | 68 | 34 | 18




COJEP>XAHVE YYEBHOI' O MATEPUAJIA
BBEJEHWNE

KpaTKnii MCTOPUYECKMIA OuepK pPasBUTMS MUKPOMPOLIECCOPHOM TEXHMKM.
MapamMeTpbl  MMKPOMPOLIECCOPHO ~ TEXHUKM,  CTOMMOCTHblE  OLEHKM
MMWKPOMPOLLECCOPHOI TEXHUKM.

1 NOIrMYyeCcKmME N APMGMETUNYHECKKME OCHOBbI N NMPUHLINMbI
PABOTbI LIM®POBLIX YCTPOWCTB YMPAB/IEHA

11 OCHOBHbIE MOHATUA U OMpeaeseHnsa

MoHsTue 6yneBoii anre6pbl. OCHOBHble TOHATUS U OMNpeaeneHus.
MpeacTaBneHve MHGoOpMauyn B LdpoBoM Buae. MpeobpasoBaHre aHaoroBol
VHGopMaUMK B UMGPOBYIO M 06paTHO. PaspsaHOCTb. CUCTEMbI CUMCMEHVS.
MeToamMKa BblGOpa CUCTEMbI CUucieHUs. TMpaBuna mepeBofa UMcen U3 OfAHON
CUCTEMbI CUUCIIEHUS B PYTYIO.

1.2 ApX1TeKTYpa MUKPOMPOLIECCOPHbIX YCTPOACTB
ApxuTekTypa M (YyHKLMOHMPOBaHME npoleccopa. OpraHu3aums obmeHa
nHdopmaumeii. Cnocobbl  XpaHeHUs  uHgopmauun.  Apxutektypa CISC
npoueccopos. ApxutekTypa RISC npoLeccopos.
1.3 PYHKLMOHMPOBaHMe npoueccopa
Appecauua <onepaHgos. Cuctema KomaHj npoueccopa. KomaHfpl
MepPechbiSIKN  AaHHbIX.  ApUMETAYECKME KOMaHAbl. JlOrMyeckme KOMaHgpbl.
KomaHabl nepexodoB. bbicTpoaeicTBMe npoLeccopa.
14 OpraHunsauna BbIYUCANTENBHBIX NPOLLECCOB
MpuHuunbl  pabotel CISC  npoueccopoB. [MpuHumnbl  paboTel RISC

fpoLeccopoB.  MpUHUMMLI  paboTbl  MUKPOMPOLIECCOPHOW  cUCTeMbl.  Tumbl
MMWKPOMPOLLECCOPHbIX CUCTEM.



2 OPTAHN3ALUNA MNKPOKOHTPOJIJIEPOB
2.1 OpraHu3aums CBsi3n MUKPOKOHTPO/1/1epa C BHELLIHEl cpefol
OpraHusauus MOPTOB  BBOAA-BblBOAA. PeXuMbl  paboTbl  TaliMepos.
OpraHuzauys 06paboTKW npepbliBaHKic. BcnoMoraTenbHble annapaTHble cpeacTBa
MWKPOKOHTPO//Iepa; TAaKTOBble TeHepaTopbl, CTOPOXEBble TaliMepbl, CXeMmbl
KOHTPO/IS HAaMPsSXKEHWS NATaHW.

2.2 OpHoKpUCTasIbHbIE MMKPOKOHTPO/NepbI cepun PIC

OC06eHHOCTM OpraHm3auum 1 napameTpbl P1C-MUKPOKOHTPONNEPOB (PMbl
“Microchip”.

2.3 OpraHu3aumsa xpaHeHns nHhopmamm

Knaccudmkaums namat. EMKOCTb nmamsaTv. Bugsl A0CTyna K namsTu.
MpeacTasneHne uHpopMauum B namaTh. CBA3b  paspsgHOCTM NaMsaTU  Co
crnocobamu XpaHeH1s MHopMauun.

2.4 MpoeKTMpoBaHue YCTPOMCTB Ha MUKPOKOHTPO/1epax

OCHOBHbIe 3Tanbl NPOEKTUPOBaHMA U Pa3paboTKM LMPPOBBLIX YCTPONCTB 1

CUCTeM Ha 0CHOBE MUKPOKOHTPOJ/IEPOB.
3 OPIAHN3ALIA MPOMBbILLUTIEHHOI O KOMIMbKOTEPA

3.1 Oco6eHHOCTY apXUTEKTYPbI MPOMbILLIEHHBIX KOMbIOTEPOB

XapakTepucTKN U (YHKUMM GNOKOB 1 MOAyfeid, MPUMEHSEMbIX B
MPOMbILLIEHHbLIX KOMMALIOTEpPAX.

3.2 YcTpoiicTBa BBOAa-BbiBOAA. CrieLanbHble YyCTPOCTBa
MWKPOMPOLLECCOPHBIX CUCTEM

Tunbl ¥ BuAbl YCTpolicTBa BBOAA-BbIBOAA. AHaN0roBO-LUKPOBOIA
npeobpasosatens  (ALUMM). Ludpo-aHanoroeblii  npeobpasosatens  (LLAIT).
YCTpoiicTBa OTOBpaXKEHUs WH(opMaLMU. YCTpoiicTBa BBOAA MHOpMaLuK.
OpraHusaums nepegadn  uHgopMaumu. puHUMNbl  paboTbl  CneunanbHbIX
YCTPOWACTB. MpUMeHeHMe creLyanbHbIX YCTPOMCTB 415 opraHmsauumu MICY.



4 OPIAHUSAUMA MPOMBbILLUTEHHBIX MUKPOTPOLECCOPHbIX
KOHTPOJ1/IEPOB

4.1 Knaccumkaumst KOHTPO/1/1epoB

O6nactb NPYMEHEHNS KOHTPO/NepoB. [puMeHeHMe KOHTPOIepoB AnA
aBTOMaTn3aymm TeXHOI0rM4YECKNX NpoLeccos.

4.2 ApPXUTEKTYpPa MUKPOMPOLIECCOPHBLIX KOHTPO1/1ep0B

CTpyKTypa COBpPEMEHHbIX KOHTponnepoB. bBasosblii  610K.  BIoK
paclwmpeHus.  Mogynb  paclumpeHus.  TMporpammatopbl.  CneuuanbHblii
(hYHKLUMOHa/bHBbI MOAY b.

4.3 JononHuTtensHble MOAYNN KOHTPO//IEPOB

AHanoroeble  Mogynu. CueTHble Moaynu. WHTepdeiicHble Mogynu.
HasHaueHve Moayneid, X TeEXHUYECKIUEe XapaKTEPUCTUKI U CXEMbI MOAKHOUEHNIA.

5 MPOrPAMMHOE OBECINEYEHVE MUKPOITPOLECCOPHbIX
CNCTEM YTPABNEHUA

5.1 OcHOBbI OrepaLoHHbIX CUCTEM

MoHsITUE OMEepaLOHHON CUCTEMBI.  SBOMIOLMS Pa3BUTUS OMepaLoHHbIX
cucTeM. DYHKLMM U NOAXOAbI K MOCTPOEHUIO OMepaLMoHHBIX CUCTEM.

5.2 MNporpammmpoBaHe KOHTPO/1/1epOB. A3bIKM NPorpamMmmmpoBaHus
MUKPOMPOLLECCOPHbIX KOHTPO/1/1EPOB

MporpaMmMHOe obecneyeHne KOHTPO//1EPOB. Knaccudmkaums
MporpaMMHOro ofecneyeHus. OpraHusauusi anropuTMOB  YNpaBfeHWs B
MporpaMMHOM  Bufe. JIOrMYeckue OCHOBbI MpOrpamMmMupoBaHus. JInHeliHoe
nporpaMMupoBaHue. OpraHn3saLus BeTBNeHMiA. CTPYKTYpHOE NporpaMM1MpoBaHme.
OpraHusaums - uuknoB.  CnocoBbl  focTyma K namsat.  Peanusauys
APUBMETUYECKIX BblUMCeHUIA. OpraHn3aLmns cneumanbHbIX anropuTMOB.

5.3 MpoeKTNpoBaHMe MUKPOMPOLLECCOPHbIX CUCTEM
yrpaBfeHnst Ha KOHTPosiepax

3Tanbl MPOEKTUPOBaHUS 1 Pa3paGOTKM  MUKPOMPOLIECCOPHBLIX  CUCTEM
YNpaB/eHNsi Ha OCHOBE KOHTPO//IEPOB.



5.4 MporpamMMHbIe 11 annapaTHbIe CNOCO6bI MOBbILLEHWS HAEXHOCTY
paboTbl MUKPOMPOLLECCOPHBIX CUCTEM YMPaB/IEHNS

HagexHocTb pa60T|=| MUKPOMPOLLECCOPHbIX cucTteM. [lporpaMMHble U©
annapaTtHble CNocobbl MOBbILWEHUS HaeXHOCTn pa6OTbI MMKPONPOLLECCOPHBIX
CUCTEM YyrnpaB/ieHUA.

6 WHTEP®EMNCHI N CETV MUKPOMPOLLECCOPHbIX
CNCTEM YTIPABNEHUNA

6.1. VIHTepdheiicbl MMKPOMPOLIECCOPHbIX CUCTEM YNPaB/IeHUS

O6wwe nonoxeHus. CoBpeMeHHble UHTepdelickl ana csasu MIICY.
Knaccudmkauma uHTepdelicoB. MocnefoBaTensHas v napaiienbHas nepegavda
JaHHbIX. COBpeMeHHble MPOTOKOMbLI nepefaun uHgopmauum (RS-232, RS-485,
CAN, USB v gp.). MNporpammHas 1 annapaTHas opraHv3aumsa nepefayun JaHHbIX.

6.2 JloKanbHble 1 rnobanbHele cetu MIMNCY

MpuHUMNbI nocTpoeHns cetn n3 MICY. ApxuTeKTypa 1 TOMOMOrMA CeTu.
CoBpeMeHHble TeXHUYECKUNE peLLeHNs B OpraHu3aLum cetu. Mprmepsl ceTu.

7 COBPEMEHHAA MUKPOTPOLECCOPHAA TEXHUNKA
CUCTEM ABTOMATU3ALNN

7.1 O6nacT 1 0c06eHHOCTM MPUMEHEHWS MUKPOMPOLLECCOPHOW TEXHUKU [/151
CO3fiaHu1si CUCTEM YMpaB/ieHUs

TeHAEHUMS PasBUTWSI MUKPOMPOLLECCOPHOW TeXHMKW. oCcneAHNe HayyHo-
TEXHWUYECKME - JOCTUKEHUS B 0671aCTM MUKPOMPOLLECCOPHOM TEXHUKM CUCTEM
aBToOMaTu3aLmMn. COBpPeMEHHbIE [OCTIKEHUS Ha 6ase HaHOTEXHOMOTWiA. 3agaum
yNpaB/ieHus, peLLaeMble COBPEMEHHBLIMM TEXHUYECKUMMN CPECTBAMM.

7.2 Mpumepbl aBTOMaTU3auum TT1 ¢ ncnonb3osaHnem MIMCA n MIMNCY
Cuctema aBTOMaTMuyeckoro perynuposaHus (CAP) TemnepaTypbl B

nometleHun. MICY cyLkoii 3epHa. ACYTIT NpUroToBAEHNS U pasfadn XUAKMX
KOPMOB Ha NMPOMBbILLIEHHBIX CBUHOKOMIIEKCaX.
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NMH®OPMALMNOHHO-METOANYECKAA YHACTb

MpumepHbIli NepeyveHb 1abopaTopHbIX paboT

1. W3yunTb apXWTEKTYpy MUKPOKOHTPO/N/Aepa, YCTPOICTBa, BXoAslive B

2.

I

MVKPOKOHTpOA/EP, paboTy MUKPOKOHTPONepa.

M3yuntb cpegy nporpammupoBaHua MPBAB. HayuuTbca co3faBatb U
KOMMUIMPOBATb NPOEKThI.

M3yunTb opraHusaumio namsTi MUKPOKOHTPO//epa, PerucTpbl o6Liero u
CreumansHOro HasHayveHys, cnocobbl JOCTYNa K NamsTy.

. M3yunTb nporpamMmupoBaHue 1 paboTy YCTPOICTB BBOAa-BbIBOAA.

M3yuntb paboTy npepbiBaHWA MUKPOKOHTPOM/Epa W TailMepa, HayuuTbes
MCMONb30BaTb UX B /ITOPUTMaX YNpaBieHus.

N3yunTb peanmsaumio - paboty W[ 3akOHa - ynpaBneHWs Ha
MVKPOKOHTPOSNEpE.

M3yunTb cOBpeMeHHble UHTEPgEChl CBA3N LMGPOBLIX YCTPOWCTB. M3yunth
paboTy nocnenosaTebHOro MHTepelica nepegayn faHHbIX.

M3yuntb paboTy YCTPOWCTB B CETW, HAy4MTbCA OObEAUHATb LMPPOBbIE
YCTPOICTBA B CETb.

. I3yuutb paboTy LMGPOBOro perynsatopa, 061acTb €ro NPUMEHEHUS], HAYYMThCS

HacTpamMBaTb M MOAKMOYATb  LM(POBON — PerynsaTop K faTyMkam K
UCNOHUTENbHBLIM MEXaHU3MaM.

10. WM3yunTb apXuUTEKTYpy MUKPOMPOLECCOPHOIrO KOHTPOMnepa, 061acTb €ero

NMPUMEHEHNA, Hay4dUTbCA MNOAKIKYaTb KOHTpPOANnep K  patymkam W”
MNCMOJTHNTE/IbHbIM MeXaHN3MaM.

11. HayuuTbCsi MPOrpPaMMMPOBATb  MMUKPOMPOLLECCOPHbIA  KOHTpONep U

peann3oBbiBaTb a/ITOPUTMbI Yrpae/iEHNA B NporpaMmmMHOM BUAE.

12. i3yunTb paboTy MICY TEXHOMOrMYeCKUM NPOLLECCOM.

MprMepHbIii NepeyeHb NPaKTUYECKKX paboT

1. CxeMbl COMPSHKEHUS MUKPOMPOLIECCOPHOr0 KOHTPO//Iepa C BHELLUHWUMU
ycTpolicTBamm.

. W3yuenue cpegbl nporpaMMmnpoBaHmns KOHTPON/EPOB.

. CocTaBneHve 610K-CXeM W aiIroOpMTMOB.

M3yyeHue A3bika NporpaMMMpoBaHus KOHTpOepa.

. HanucaHwe nporpamm ¢ ucnonb3oBaHWeM (yHKLMOHabHbIX 6/10KOB.

. HanwucaHve nporpammbl peanmsauym TeEXHONOMMYECKOro npoLecca.

oA WN



KypcoBoii npoekT

Llens KypcoBOro mMpOeKTWPOBaHMS - (DOPMUPOBaHWE Y  CTYAEHTOB
MPaKTUYECKMX HaBbIKOB B MPOEKTUPOBAHWM U UCMONB30BaHIUW A/ aBTOMATU3aLN
TEXHO/IOTMYECKUX npoLieccos MUKPOMPOLLECCOPHOIA TEXHUKM "
MUKPOMPOLLECCOPHBIX CUCTEM YMpPaB/eHus.

[Lns BLINOMHEHMS KYPCOBOIO MPOeKTa Npef/iaratoTcs TeMbl. MPOeKTMPOBaHiie
MMWKPOMPOLLECCOPHbIX CUCTEM YMPaB/IEHNS1 TEXHOMOMMYECKMMM MPOLIECCaMM;

- TemnepaTtypoli neun, TemnepaTypoii EMKOCTM C XUAKOCTbIO;

- YPOBHEM XMAKOCTW B EMKOCTMU;

- AMCTaHLMOHHOTO YNpPaB/eHus;

- KOHTpons, c6opa 1 nepeaadun MHQopMaLmm;

- ynpaBneHue napaMeTpamy MUKPOKNIMMaTa (BNaKHOCTBIO, TemrepaTypoi,

BO3yX006MEHOM, OCBELLLEHHOCTbIO);

- MporpaMmHoe ynpasneHue.

Mpymep 3afaHnst ANst KYPCOBOMO NPOEKTUPOBAHNS

SAOAHVE
Ha KypCOBOe NMPOEKTUPOBaHue

Mo AMCLMNANHE «MUKPOMNpOLIECCOPHas TEXHIKA CUCTEM aBTOMATU3aLM»

CrypeHTy

1. Tema npoekta «MuKpONpPOLIECCOPHAA CUCTEMA YNpaBaeHUA TeXHOI0rnYe-
CKMM MPOLLECCOM NPUrOTOBNEHMUSA XUAKUX KOPMOB»

YTBepxaeHa npukasom no brATY Ne oT

2. CpoK ciauu CTy/JeHTOM 3aKOHUEHHOT0 NMPOeKTa Jile)

CopepykaHvie npoekTa

. Pa3paboTka (hyHKLNOHANIbHOM CXEMDbI.

Pa3paboTka asiropuTMa yHKLYOHMPOBaHWS.
Pa3paboTKa MPUHUMNWANLHON CXeMbl COEAMHEHUS KOHTponnepa c
CMOMHUTENbHLIMU MEXaHU3MaMM 11 JaTUMKaMU.

4. CocTaBneHue Tabnuubl pacnpeaeneHns BXOAOB KOHTPONEPa.
5.
6. Pa3paboTka ynpasnstoLLieit TeXHONOrMueckKoit NporpaMmbi.

CocTaBneHue Tabnmupl pacnpeaeneHns BbIX040B KOHTPO/epa.

OCHOBHbIe Tpe6oBaHUS:
- 3anncka, coAepxkallas TeOpPeTUYECKYH 4acTb M OnucaHue pa3paboTaHHON
NPaKTUYECKOI CUCTEMbI YNPaBIEHUS;

MPOEKTHO-KOHCTPYKTOPCKas [OKYMEeHTaUusi B BUAE YepTexeil U CXem,

BbIMO/IHEHHbIX M0 TOCTY.
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O60opyfoBaHVe U KOMMNbIOTEPHbIE MPOrpamMbl,
NCMO/b3yeMble B MPOLIECCE U3YUeHWS AUCLUMNIUHDI
M3aBM.
OnepauymoHHas cuctema Windows.
Microsoft Internet Explorer. i
OnucaHune nabopaTopHOil paboThbl B rMNEPTEKCTOBOM JOKYMEHTE.
MWUKpPONPOLIECCOPHBIA KOMMIEKT.
Mporpamma MPLAB (®upma Microchip. Bepcus 5.0).
Obyuatowlas nporpamma MELSOFT FX TRAINER no nporpaMmypoBaHunio
MWKPOMPOL,ECCOPHbIX KOHTPON/IEPOB FX.

NOORWN

8. OobyuatoLlee nporpaMmHoe obecrneyeHmne, pa3paboTaHHOe Ha Kadenpe.
9. KoHTponnepsl.
10. Mporpamma Alpha programming (®upma Mitsubishi).
JINTEPATYPA
OcHoBHas

1. Wcnonb3oBaHne MukponpoLeccopos 1 9BM B CY3 : MeTog, yka3. Y. 2 / cocT.
O.M. Mnau. - MuHck : BATY, 2000. - 50 c.

2. MuKponpoLeccopHble CUCTEMbI YNpaBneHus : meTod, ykas. Y. 1 / cocT.
O.M IMnay, - MuHck : BATY, 1998. - 83 c.

3. LUudposble ycTpoiicTBa ynpasneHus : MeTod, ykas. / coct. O.M. Mnay,. -
MuwuHck : BIFATY, 2003. - 38 c.

4. UudpoBble yCcTPOCTBa YNpaBneHUs: KOHCNEKT nekuwuin / coct. O.M. Mnsy, -
MuHck : BATY, 2002. - 102 c.

5. Lndposble ycTpoiicTBa ynpaBneHWs: KOHCNEKT nekumid / coct. [.B. CUBUPKUH -
MwuHck : BATY, 2007. - 64 c.

6. Hectepos, .B. MukponpoLgeccopsbl: KH. 1. ApXWUTEKTypa 1 MpPoeKTMpoBaHue
MUKPOIBM. OpraHusauua BblYUCAUTENbHLIX npoueccos/ M.B. HecTtepos
[v gp.]. - Mockea : Bbicl, WK., 1986.

7. Hecrtepos, N.B. Mukponpoueccopbl: B 3 KH. KH. 2. CpeAcTsa COMpsiXeHus.
KoHTponupytowye U WUH(POpMaLMOHHO ynpasnstowme cuctembl / T.B.
HecTepos [u 4p:]. - Mocksa : BbicLy, LK., 1986.

8. OpHoKpucTanbHble MUKPOKOHTpoOANepbl Microchip: PIC16C8X / nep. ¢ aHrn.;
nog pes. A.H. Bnagumuposa. - Pura : ORMIX, 1996.

JononHnTtenbHas

9. LeskonAc, b.B. MukponpoueccopHble CTPYKTYPbI. VIHXeHepHble pelleHns :
cnpaBoyHuK / b.B. LLeskonnsc. - 2-e u3g. nepepab. u gon. - Mocksa : Paguo
1 cBs3b, 1990.

10. Benos, A.B. CamoyunTens N0 MMKPONpOLLeCCOpHOM TexHuke / A.B. benos - 2-

e n3g, nepepab. u gon. - Cr6 : Hayka n TexHuka, 2007.

M. CoBpeMeHHas TeXHMKA aBTOMAaTM3aLMK : Hayy.-TeXH. XXypHan, 2000-2006.

12. ABTOMaTMKA OT «A» 10 «HA» : Hayy.-TexH. XypHas, 2000-2006.

13. CtaHpapT npeanpusatusa CTMN BIATY 01.12 - 06. O6Lime Tpe6oBaHUS K OpraHM3aumm
MPOEKTNPOBaHNS W Npasuia 0OPMIEHNS AUNAOMHbIX Y KYPCOBbLIX MPOEKTOB (paboT) :
HOpMaTVBHOE NMPOU3BOACTBEHHO-MPaKTUYECKOe n3aaHue / cocT. B.B. IM'ypuH, E.C.
Aky6oBckas, AT. LlybaHos, 5.M. Kncenes. — MuHck : BIFATY, 2007. -143 c.
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CnuCOK CCbI/TIOK B NIHTepHeT

1. http://www.intuit.ru/courses.htnil Hoeukos HO.B., Ckopo6oratos [I1.K.
OCHOBbI MWKPOMNPOLECCOPHOW TEXHUKU VIHTEPHET-YHMBEPCUTET WH(OPMa-
LMOHHbIX TexHonoruin - UHTYWT.rm, 2006

2. http://lwww.intuit.ru/shop/product-2490021.html BorgaHos A.B., Kopxos
B.B., Mapees B.B., CtaHkoBa E.H. ApxuTeKTypbl 1 TONOMAOrMN MHOIOMpPO-=
LIECCOPHbIX BbIYNCNTEbHbIX CUCTEM VIHTEPHET-YHMBEPCUTET MH(OPMaLM-
OHHbIX TexHonoru - UHTYWUT.ru, 2004*

FMOCCAPUIA

ABTOMaTM3aLMSA - 001aCTb HAYKM W TEXHUKW, CBA3aHHAA C NPYIMEHEHVEM
TEXHUYECKUX CPeACTB, MaTeMaTU4ecKMX MeTOA0B, CUCTEM KOHTPONs W
ynpaBfeHns, OCBOBOXAAIOWIMX 4YefloBeKa 4YaCTUYHO WAW  MOMHOCTbIO  OT
HenocpeACTBEHHOr0 y4yaCTMs B npoueccax Moay4yeHus,  npeobpasoBaHms,
nepefayu v UCNob30BaHWUS 3HEPTU, MaTepPUa/oB, MPOAYKTOB UAW MH(OpMaLUN.

ABTOMaTU3MPOBAHHbIE CUCTEMbl  YMpPaBieHNS  TEXHOMOrMYeCKUMU
npoueccamn (ACY TI1) - 4enoBeKo-MalUMHHasA CUCTEMa, NMpeAHa3HauYeHHas Ans
KOHTPONSA pexmMmoB paboTbl, c6opa M 06paboTKM MHGopMaLMU O NpoTeKaHuu
TEXHOMOMMYECKMX MPOLIECCOB /IOKaNbHbIX MPOU3BOACTB.

ANTOpyTM - 3TO MpeanucaHne, KOTOPOEe OMpefensieT CcofepkaHue u
noc/nefoBaTeNlbHOCTb OnepaLniA, NepeBoAALLIMX UCXOLHbIE faHHbIE B MCKOMbIA pe3y/bTarT.

ANropuTM  (PYHKLUMOHMPOBaHUSL - MpeLcTaBnseT CcOo60M COBOKYMHOCTb
npeanucaHuiA, He0H6XOAUMbIX A4/ MPaBUABHOIO BbIMOSHEHUSA TEXHOMOMMYECKOro
npoLecca B KaKOM-/IM60 YCTPOWCTBE M/I COBOKYMHOCTW YCTPOMCTB.

MukponpoLeccop - CrneuuanbHas MWUKPOCXema, nNpefHasHaueHHas ans
BbINONHEHMA Hab0pa CNOXHBIX (DYHKLMIA MO YNPaBNeHWIO 31eKTPOHHbLIM YCTPONCTBOM.

MWUKPOKOH T posinepbl — Hanbosiee NPOCTOM TUM MUKPOMPOLLECCOPHBIX CUCTEM, B
KOTOpPbIX BCE UM BO/BLUMHCTBO Y3/10B CUCTEMbI BbIMO/HEHbI B BUAE OAHON MUKPOCXEMbI.

KoHTponnepbl - ynpasnstoLwye MUKPOMPOLECCOPHbIE CUCTEMBI, BbIMON-
HEeHHble B BUAE OTAEMbHbIX MOLY/EN.

MUKpPOKOMMbIOTEPbI - 60/€e MOLLHbIE MUKPOMPOLLECCOPHbIE CUCTEMBI C
pasBUTLIMU CPELCTBAMU COMPSXEHNS C BHELUHUMU YCTPOACTBAMM.

KomnbloTepbl (B TOM YnC/e NePCOHa/IbHbIE) - CaMble MOLLHbIE U Hanbo-

Nee YHUBEPCabHble MUKPONPOLECCOPHbIE CUCTEMBI.

MTCA - MMKpPONPOLIECCOPHas TeXHMKa CUCTEM aBTOMATU3aLMK.

MICY - MMKpPONpPOLECCOPHbIE CUCTEMBI YNPaBIeHMS.

MHTepdeiic (conpsi>keHne)- cornawieHne 06 obmeHe nHopmaumein, npa-
BMNa 0bMeHa MH(opmaLveld, NoApasyMeBatoLLe 3NEKTPUYECKYHO, IOTUYECKYIO U
KOHCTPYKTMBHYIO COBMECTUMOCTb YCTPOICTB, YYaCTBYHOLLMX B OOMEHe.

MpuHUMNMansHas cxema - 3TO CXeMa, OMpefenstoLlas MOJHbIA cocTas
3N1eMEHTOB 1 CBA3EH MeXay HUMM U, Kak Npasusio, JatoLas AeTaslbHOe NpeacTas-
NeHve 0 NpUHLUMNax paboTbl U3genus.
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CopepxxaHue

MoscHWTeNbHaA 3anucka
MpWMepHBbI/ TeMaTUYECKMA NNaH
CopepxxaHue yyebHoro matepuana

MHhopMaLMOHHO-MeToAMYecKas YacTb

I"noccapuii
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YuebHoe n3gaHune

MWKPOTMPOLIECCOPHAA TEXHUKA
CUCTEM ABTOMATW3ALNN

Tunosas yyebHas nporpamma
[N151 BbICLUMX Y4eOHbIX 3aBefeHMI Mo .CneLnansHOCTy
1-53 01 01 ABTOMaTM3aLMSA TEXHOTOMNYECKNX MPOLIECCOB
1 NPomn3BoACTB (MO HamnpaB/eHNAM),
HanpasneHue cneynansHocTy 1-53 01 01-09 ABTOMaTM3aLUa TEXHONOMNYECKNX
MPOLLECCOB 1 MPOU3BOACTB (CENbCKOE X03A1CTBO)

CocrasuTesb
Xyp AHatonuii AHaToNbeBUY

OTBeTCTBEHHBIN 3a BbiMycK O. Y. Ponany

KomnbtoTepHasa BepcTka B.B. byyatkas
KoppekTop I.B. AHucumosa

MognucaHo B neyatb 30.12.2009 r. dopmat 60x84/16. bymara ogceTHas.
Pusorpagms. Ycn. ney. . 0.93 Yu.-u3g. n. 0,72. Tupax 50 ak3. 3aka3 1005.

M3gatenb 1 noamrpamyeckoe UCMoMHEHNE:
yupexaeHne o6pa3oBaHnst «benopyccKnii rocyjapCTBEHHbIN arpapHblii
TEXHNYECKNIA YHUBEPCUTET»
JIM Ne02330/0131734 ot 10.02.2006.
J1M Ne02330/0131656 ot 02.02.2006.
Mp-1 HesaBucmumocTn, 99-2, 220023, MUHCK.
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