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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Uzyuenue KOMITBIOTEPHBIX u MHUKPOTIPOIECCOPHBIX YCTPOMCTB,
HCIIOJIb3YEMBIX B YIIPABICHUU TEXHOJOTUYECKUMU MTPOLIECCaMU

1.2 3apauyu u3dyyeHus JUCUMIIMHBI

[Tomyuenue 3HaHWIA O CTPYKTYpEe W TMPHUHIMIIAX pPaOOTHI MPOTPAMMHPYEMBIX
YCTPOHCTB, a TakKe TNPAKTUYECKUX HABBIKOB [UIsl pa3pabOTKH  aJrOpPUTMOB
VOpaBJICHUS, CO3JAaHUS W OTIAAKH TMPOTPaMM  YIPABJICHHS MPOMBIIUICHHBIM
000py1I0BaHUEM.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

IIK-1: CriocodeH y4acTBOBATh B IPOEKTHPOBAHUHU 00bEKTOB MPO(eCCUOHATbHOM
JAesITeJIbHOCTH

[TK-1.5: CnocobeH pemiarb 3HaTh: METObI PELICHUS TPOU3BOICTBEHHO-
MIPOU3BOICTBEHHO-TEXHUYECKUE | TEXHUYECKHX 33/1a4 M0 TEXHUYECKOMY IEPEBOOPYKEHHUIO
3aa4M 110 TEXHUYECKOMY U PEKOHCTPYKIIMH 00BEKTOB PO(heCCHOHATHHOMN
NEPEBOOPYKEHUIO U NEeSATeTbHOCTH
PEKOHCTPYKITNH 0OBEKTOB YMETh: PEIITh POU3BOJCTBEHHO-TEXHUUECKHUE 33/1a41
npodeccuoHanbHON 110 TEXHUYECKOMY MEPEBOOPYKEHUIO M PEKOHCTPYKIIMH
JeATETbHOCTH 00BEKTOB MPOPECCHOHATEHOU e TEILHOCTH
BJIAJIETh: CPEJICTBAMH PEIIIEHUs TTPOU3BOJACTBEHHO-
TEXHUYECKHUX 33/1a4 110 TEXHUYECKOMY MEPEBOOPYKEHUIO
Y PEKOHCTPYKIMH 00BEKTOB IPO(HECCHOHATHHON
JeSITeIbHOCTH

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
S3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurmaa (Moyiib) peanusyercs 6e3 npumenenns 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 3,03 (109)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,61 (58)
MIPAKTHYCCKUE 3aHATHS 0,61 (22)
naboparopHbie paboTh 0,81 (29)
CamocrosiTesqbHas padora 2,97 (107)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE Jla
(KIT)
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocrosTenbHast
JIEKIIUOHHOTO
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. ApXuTEeKTYpa MHKPONPOIECCOPOB H MUKPOIPOLECCOPHBIX YCTPIiOCTB
1. DeMeHTHI ITU(GPOBBIX YCTPOHCTB 4
2. ApxuTeKTypa MUKpOIpoIieccopa 6
3. Apxurexktypa Mukpo-OBM 6
4. ApXUTEKTypa yCTPOWUCTBA YIIPABICHUS 6
5. NHTepdelichl BHENTHUX YCTPOUCTB 6
6. [TopTel BBOJ12/BBIBO/Ia, KOHEUHBIN aBTOMAT 2
7. 3HaKOCUHTE3UPYIOIINIA TUCIIIEH, O0BEKTHOE )
OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE
8. TaliMepbI-cueTYuKU 2
9. ALIT/ITAIT 2
10. O3nakoMIiIeHHE O cpenoi pazpadoTku AtmelStudio 4
11. IlpuHuun nocTpoeHus: IporpaMM MUKPOIIPOLIECCOPHBIX
9 4

ycTpoiictB, AVR Assembler




12. CriocoObl IpeACTaBICHUS U XpaHEHUS JaHHBIX,
apu(pMETUIECKHIE U JOTHUECKUE OTIepaIlin

13. PaboTta ¢ BHYTpEeHHUMH yCTPOHCTBaMU MUKpo-OBM

14. CamocTtosrenbHas padora

54

1. CtpykTypa 1 npuHIUTI paboTsl KoHTposuiepa S7-200

2. Tunel magaeix S7-200

10

3. UaTepdeiicel mepenaun nanubix. CeTu.

12

4. 10 STEP 7 Micro Win, cTpyKTypa Iporpamm, CpeJacTBa
OTJIAJIKU, UCCIICIOBAHNE JIOTHYECKUX OTIEpanii.

5. MccnenoBanue TpUITEPOB, pa3paboTKa MPOrpaMM C UX
PUMEHEHUEM.

6. UccnenoBanue apuMeTHIECKUX ONeparvii 1 KOMaH,|
npeoOpazoBaHusl TUIIOB.

7. UccnenoBanue TaiiMepoB, CYETYUKOB.

8. IIpoexTupoBaHue yCTpOiCTBa yIIpaBIeHUs
TEXHOJIOTHYECKUM ITPOLIECCOM.

11

9. Kypcosas pabora

53

Bcero

58

22

29

107




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

[TaxomoB A. H. MukpormnpoiieccopHble CpeicTBa B 3JIEKTPONPUBOE U
TEXHOJIOTMYECKUX KOMILJIEKCaX: yueOHO-MEeTOAYecKoe mocodue [ s
ctynentoB creil. 140604.65](KpacHosipck: COYV).

Metimxep k. K. M., @penu I1. [Ix., Xepaapaen 3. (A. B.), Xtoumxucunr
158 X., UBanoB P. M., Kemxuk I1., JIu X., [TonnoBuu P. C., Bemutekyyn M. [Ix.,
Opum C. 0., Boasdpendyrrens P. @., Meitmxep k. K. M., [Inaronos tO.
A., UlyGapeB B. A. UnTemnekryanbHble ceHCOpHbIEe cucTeMbl(MocCKBa:
TexHocdepa).

[Mongennep I'., Hnaiinep K., Kokopesa O., bykupes B. U3mepurenbHbie
ycTpoiicTBa Ha 0aze Mukporpoueccopa ATmega: [as npodeccuoHaTbHBIX
WHKEHEPOB-JIEKTPOHIIUKOB U paguontoouteneit](Cankr-IletepOypr: BXB-
[TerepOypr).

Pesuy 10. B. Ilpaktuueckoe nporpaMMupoBaHrue MUKPOKOHTPOJIEpOB Atmel
AVR na s3p1ke accembnepa(Canxr-IlerepOypr: BXB-IletepOypr).
Henomusmmuii O. B. IIpoexkTupoBanre CEHCOPHBIX MUKPOIIPOILIECCOPHBIX
cucreMm ynpasneHusi(Kpacnosipck: Cubupckuii penepanbHblil yHUBEPCUTET).
[Tyxansckuii I'. U., HoBocenbiieBa T. S. [IpoekTupoBanue nudpoBbIx
YCTPOUCTB: yuel. mocobue i CTyICHTOB By30B IO HAIPABIICHUIO
noarotroBku 210400 "Pannorexnuka"(Cankt-IlerepOypr: Jlans).

BonoBo3oB A. M. MUKPOKOHTPOJUIEPHI ISl CHCTEM aBTOMATHKHU: Y 4eOHOe
nocobue(Bonorna: Uadpa-Nrxenepus).

4.2 JIMueH3UOHHOEe ¥ CBOOOIHO PacCHpOCTpaHsieMoOe MPOrpaMMHOe

obecrevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IPOrpaMMHOe
obecneyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

SN k=

AtmelStudio
Atmel FLIP
pulTY
Microsoft Office
Microsoft Visio
Acrobat Reader

4.3 NUutepHeT-pecypchl, BKJIWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

He ucnonssyercs.

S @oHa OLEHOYHBIX CPeICTB

OrneHoYHbBIE CPEeICTBA HAXOIATCS B MPHIIOKEHUH K pabodnM MporpamMMam

TUCIATIINH.



6 MartepuajJbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLY.II0)

Jliis mpoBeieHUS 3aHSTUI JIEKIIMOHHOTO THUIIA TpeOyeTcs ay JUTOPUsl OCHAILEHHAs
MYJIbTUMEIUHHBIM 000py10BaHHE (IIPOEKTOP, MyJIbTUMEIUIHAS 1OCKA).

Jis mpoBeieHrst 1ab0PaTOPHBIX PadOT TPEOyeTCs: KOMITBIOTEPHBIH KJtacc,
ocHarennbii [1K ¢ Heo6xoaumbim T1O (mmyHKT 9.1); yueOHble cTeHabI Ha 6a3e
MuKpokoHTposiepoB AVR XMEGA; uamepurenbHoe 000py10BaHIe
(MyJIBTUMETPBI, TU(POBBIE OCHIILTOTPAdbI, TOTUYECKUE aHATU3ATOPHI).
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