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1. Ilesin ocBOEHUSI AMCUMILIMHDBI
Lensmu OCBOCHUSI JIACIATLIAHBI MoaenupoBaHue
ABTOMATH3UPOBAHHBIX JJIEKTPOHHBIX CHCTeM SBJIAIOTCA (OPMUPOBAHHE Y
CTYJIEHTOB KOMILIEKca MPOdECCUOHAIBHBIX 3HAHUN ¥ YMEHH, & TAKXKE YCBOCHHE:!
. TEOPETUUYECKUX OCHOB MTOCTPOCHUS ABTOMAaTH3HUPOBAHHbIX

DICKTPOHHBIX CUCTEM,

¢ MPUHIMIIOB MOCTPOCHUS SJIEKTPOHHBIX CHCTEM.

3agauaMy M3ydeHUs JUCLUILIHBL IBIIAIOTCS!

. dbopmupoBaHue U yriayOJieHUe 3HAHUKW O BO3MOJKHOCTSX MOCTPOCHUSA
W 9KCIUTyaTalluy 3JIEKTPOHHBIX CHCTEM.

. bopMupoBaHue 3HAHUU 0 MPUHIUTIAX MOCTPOEHUA
ABTOMATHU3UPOBAHHBIX AJIEKTPOHHEIX CUCTEM.

«  (opMmmpoBaHWE  3HAHWA  MPAKTUYECKOrO  HMCIMOJIB30BAHUA M
pean3aly TEOPETHUECKUX OCHOB aBTOMATU3UPOBAHHBIX AJIEKTPOHHBIX CUCTEM.

2. Mecto aucouminabl B cTpykrype OOII
Juciurumaa 1o BeiOopy MoaeaupoBanue aBTOMAaTH3HPOBAHHBIX

3JIeKTPOHHBLIX CUCTEM OTHOCHTCS K BapHaTUBHOM uactu 61oka bl «/lucuurintel
(MOLy/IH)» M M3y4aeTcsi CTyJSHTaMH JHEBHOTO OTAeNeHMs (haKyibrera HAaHO- U
ouomemuiHCKUX TexHonoruit CI'Y, oOywaronimMucs 1o Hampasienuto 11.03.04
«DNEeKTPOHUKA M HAHOZJIEKTPOHWKa» 1o mnpodumo «IIpubopsl MUKpO- H
HAHOYIEKTPOHUKH, METO/bl W3MEPCHHs MHKPO- M HAHOCHCTEM», B TEYEHHE 5
yuebHOrOo  cemectpa. Marepuan — JUCLUIUIMHBI ~ OMUPAeTCs  Ha  paHee
NPUOOpPETEHHBIE CTYACHTAMHM 3HAHUA MO (U3MKE, MATEMATHKE, TEOPETHYSCKUM
OCHOBAM  PAJHOAICKTPOHUKH, OCHOBAM  @HAJIOrOBOM  OSJICKTPOHUKHM U
CXEMOTEXHMKH U MOArOTABIIMBAET K MPOXO0KICHUIO TEXHOJIOTHUECKON MTPAKTUKH, a
TAaK/Ke K BBITIOJIHEHHUIO KyPCOBOM M BHITYCKHOW KBATM(PUKALHOHHONW PadOTHI.

3. Kommerenuuu oOy4daromerocsi, (opmupyembie B pe3yjabTaTe
0CBOEHHS TUCIUILTHHBI (MOIYJIs1).

B pe3yJibTaTe OCBOEHUS JTUCITUTUTIHBI MojaeanpoBaHue
ABTOMATH3HPOBAHHBIX JJIEKTPOHHBIX cHCTeM (OPMHUPYIOTCS  CIICYIOIINE
komrmerenumnu: OIIK-3, OIIK-7.

OIIK-3. CriocoOHOCTh pelIaTh 3ajJayd aHajlu3a M pacdyeTa XapaKTepUCTHK
ANEKTPUUECKUX LIETIEH;

OIIK-7. CrocoOHOCTh YYHMTHIBATh COBPEMEHHBIE TEHIACHIMHM PA3BUTHA
3JIEKTPOHUKH, M3MEPHTELHON W BBIYUCIUTENLHON TEXHMKH, MH(OPMAIMOHHBIX
TEXHOJIOTHH B CBOEH TPo)eCCUOHAIBHON AEATEIbHOCTH.



B pe3synbTare 0CBOCHUS JUCLMITIIMHBI CTYAEHT JOJDKEH:

3HaTh (usuueckne 3akoHbl W 3(dexTs, Haxonsmuecs B OCHOBE
ABTOMATU3MPOBAHHBIX 3JICKTPOHHBIX CHCTEM, a TaKKe MPUHIMIBL KX
MOJIETMPOBAHUS U TTOCTPOEHUS, ,

yMeTh  TEOPETHYECKd  aHAIU3MPOBaTh NPUHLMUI  JIEWCTBHA  CHUCTEM
sneKTpoKapanorpaduu, dneKTpokapauorpaduM  BBICOKOIO  pa3pelleHus,
peorpaduu, churmorpaduu, horokapauorpaduu, snekrposHuedanorpadpum,
AIIEKTpOMUOTPaAdUH.

BIAaJETh  3HAHMSAMM  YCTPOWCTBA  OCHOBHOIO  aBTOMAaTM3UPOBAHHOIO
OUOMEIMLIMHCKOrO0 O0OpYyIOBaHMs, HOPM OMOJIOrMUECKON 0€30MacHOCTH
NPUMEHEHUST METOIOB, JUATHOCTUYECKUX BO3MOKHOCTEM.

4. CTpyKTYpa U cojiep:KaHue JUCUHILTHHBL.

O6m1as TPy I0EMKOCTh TUCIMILTHHBI COCTAaBIIAeT 3 3aueTHble enuHuubl 108 yacos.

Ne Paszjpesn aucumminHbI Cemecrp Hepnenst Bujn1 yueonoii padorsi, DopMBbI TERYILET0
n/n cemecTpa BRJIIOYAsT CAMOCTOSITCILHYIO KOHTP 0151
padoTy CTYIeHTOB U ycresaemocT (1o
TPYAOEMKOCTH (B 4aCaX) HEJEIsIM ceMecTpa)
DopMbI
POMEIKY TOMHOIH
arrecranun (1o
ceMecTpam)
Jlex Jlad Ip CPC

[ OCHOBHBIC TTOHATHA 5 1-2 2 E 2 4 Ompoc
MPOCKTHPOBAHHS
ABTOMATH3UPOBAHHBIX
JJICKTPOHHBIX CHCTEM.

2 MopnenuposaHue 5 3-4 2 4 2 4 Ompoc. Oruér 1O
00BCKTOB ¥ IIPOLECCOB TabOPATOPHBIM
MPOCKTHPOBAHMA padoram
SNEKTPOHHBIX CHCTEM

3 Gopmanuzammst 334a4 H | 5 5-6 2 - 2 4 Ompoc. Ortuwér o
METO/J0B JTa00paTOPHBIM
MPOCKTHPOBAHHS padoram
ABTOMATHU3UPOBAHHBIX
ANEKTPOHHBIX CUCTEM _

4 MoaenupoBaHue 3 7-8 2 4 2 4 Ompoc. Oruwér 1o
ABTOMATU3UPOBAHHBIX TabopaTOPHEIM
CHCTEM HA padoTam
MHUKPOKOHTPOJLIEpaX

5 Oprasuza CBA3H | 5 9-10 2 4 2 4 Onpoc.  Ortuwér 1o
MHKPOKOHTpO/IEPA € Tab0paTOPHEIM
BHCWIHCH  Cpefod  n paboram. KoHrponsHas
BpPEMCHEM paGora

6 BcmomorarensHeie 5 11-12 2 4 2 4 Ompoc.  Otuwér 1o
amnmapaTHpe  CPEACTBA Tab0PaTOPHEIM
MHKPOKOHTPOJIIEPA pacoTam

7 OIHOKPHCTATIBHBIC 5 13-14 2 4 2 - Ompoc. Ortuér 1o
MHKPOKOHTPOJLIEPHI MaGOPATOPHBIM
cepun PIC pagoTanm




8 OcobeHHOCTH 5 15-16 2 4 2 - Omnpoc.  Otuér
pa3paboTku JTa00paTOPHBIM
ABTOMATH3HPOBAHHBIX paGoTam

SJIEKTPOHHBIX CHCTEM Ha
OCHOBE
MHKPOKOHTPOJIIEPOB

¢

9 Pazpadorka S 17 1 2 1 8 Ompoc.  Otuér WO
HBOFPHMMHOFO 1a00paTOPHBIM
00CCTICUCHIST A1 CHCTEM paBoTam
Ha base PIC-

MHKPOKOHTPOJICPOB
Hroro: 17 34 17 40 3auér

Coaeprkanue yueOHOIl AMCHHIIIMHbI
1. OcHOBHBIE IOHSITHSI IPOEKTHPOBAHUS ABTOMATH3HPOBAHHBIX

JJIEKTPOHHDLIX CHCTEM.

1.1. Pa3BuTHe METONOB U CPEJICTB MPOCKTUPOBAHUS JJIEKTPOHHBIX CUCTEM.
1.2. Konnenryansubie ocHOBbI CATIP.

1.3. ®yukimonanbHas ctpykrypa CAIIP.

1.4. Tunoseie komnoHeHTsl CAIIP.

1.5. Co3nanue u pazsutue CAIIP.

1.6. Dramsl ¥ noacucteMbl ipoektupoanus B CALIP.

1.7. Opranmzanus npoekrupoBanus B CAIIP.

2. MoaeaupoBaHue 00bEKTOB M IPOLIECCOB NMPOCKTUPOBAHUSI

JJIEKTPOHHBIX CHCTEM.

2.1. Pa3BuTHEe METOJIOB U CPEACTB MOJEITMPOBAHUS.
2.2. CACTEMHBIN MOAX0 K MOJAEIUPOBAHMIO.

2.3. TeopeTndeckrue METOABI MOAETUPOBAHHS.

2.4. CTaTUCTUYECKHE METOJIbl MOJAEITMPOBAHUS.
2.5. KubepHernuueckne MeTo bl MOAETUPOBAHUA.
2.6. Ilepexo/ K BHIYMCTUTEIBHBIM MOIEIAM.

2.7. MonenupoBaHHE MPOLIECCOB ONTUMHU3ALIAN.

3. Mopmajau3anus 32424 H METO0J0B NPOEKTHUPOBAHUS

ABTOMATHU3UPOBAHHBIX 3JJEKTPOHHBIX CHCTEM.

3.1. CTpyKTypHu3aLus MpOLECCOB IPOEKTUPOBAHMS.

3.2. ITocranoBka 3ama4 npoektupoBanus 8 CAIIP.

3.3. O6mas ¢popMyIMpoBKa 33124 TPOEKTUPOBAHUA.

3.4. JlekoMmo3uiys 001IeH 3a1a4u.

3.5. IlpuBenenue k 3aqa4yaM MaTeMaTHIECKOI0 MPOrpaMMHUPOBAHUA.
3.6. Meroasl TMHEHHOTO U HEJTMHEHHOTO MPOrPaMMUPOBaHU.

3.7. Meroapl JUHAMHYSCKOT0, TEOMETPUYECKOTO U JUCKPETHOIO.



4. MoaequpoBaHue ABTOMATH3HPOBAHHBLIX CHCTEM HA

MHUKPOKOHTPOJLIIEPAX.

4.1. ABTOMaTU3APOBAHHAS JIEKTPOHHAA CHCTEMA Ha MUKPOKOHTPOJIIIEPE.
4.2. OcoOEHHOCTH AJIEKTPOHHBIX CUCTEM.

4.3. MunuaTiopu3arusa pa3MepoB U MPOLIECC TECTUPOBAHUS.

4.4. MuHMMHA3ALMS SHEPTUN TOTPEOIECHHUS.

4.5. Unarepdeiic monp3opatens i uHTepdeiic conpskeHust ¢ 00bEKTOM.
4.6. MHOT03a4a4HOCTb.

4.7. IIporpaMMHO—annapaTHLIA Ayalii3M.

4.8. BeeneHue B MUKPOKOHTpoJuiepsl cemeiictpa PIC.

4.9. Mukpoxontposutepsl PIC.

4.10. Cemeiicto PIC16.

4.11. O603HaYEHUS] MUKPOKOHTPOJLIEPOB.

4.12. Monenwnsriii psan PIC16.

5. Oprasm3zaums CBSI3M MUKPOKOHTPOJLIepa ¢ BHEIIHEI cpeioii v

BPEMEHEM.

5.1. DnekTpOHHAs CUCTEMA B PEKUME PEAIbBHOIO BPEMEHH.
5.2. O630p KOHLIENLHUH.

5.3. TpeboBanus K JUHAMHYECKOMY pacnpeenennto RAM.
5.3. J/lnHaMHUUEeCKOE pacipeaeICHAE MaMsTH.

5.4. CTpyKTypbl JaHHBIX.

5.5. OcHOBHbIE MOHSATHUAL.

5.6. YmpapyieHHe 3a1a4aMH.

5.7. KOMIIOHEHTBI MHOI03a1a4HbIX CUCTEM.

5.8. Tumnbl onepalMoOHHbIX CUCTEM PEAIBHOIO BPEMEHHU.
5.9. CHucTeMBbl ¢ IUKINYECKUM OIPOCOM.

5.10. Llukmuyeckui onpoc ¢ NPepPhIBAaHUIMM.

5.11. KpyroBbie CUCTEMBI.

5.12. CmelraHHbIE CUCTEMBI.

5.13. CucreMsl ¢ YIpaBJIeHUEM 1O NPEPLIBAHMIO.

5.14. KoonepaTuBHas MHOI03a4a4HOCTh.

6. BcmomorartejbHbIe anmaparTHbie CPeACcTBA MUKPOKOHTPOJLIEPA.

6.1. AnmaparHbie cpeicTBa MUKPOKOHTPOJIIEPA.

6.2. AnmapartHble CpeIcTBa MUKPOKOHTPOJIIEpa.

6.3. Pesxumbl paboThl MUKPOKOHTPOJUIEPA CEMENCTBRA.

6.4. Haznauenue BbIBOJOB MUKPOKOHTPOJIIEPA.

6.5. Perucrpsl crienuaabHbIX (QYHKIMNA MEKPOKOHTPOILIEPA.
6.6. TTopThl BBOJ1a/BBIBOJA.

6.7. TlogcucreMa maMsITH MUKPOKOHTPOJLIEPA.

6.8. IToacucreMa maMaTH MUKPOKOHTPOJIIEPA.



6.9. CocrostHus cOpoca U IpepbIBaHNs MUKPOKOHTPOJIIEPA.
6.10. Cocrosinusi cOpoca ¥ MpepbIBaHUA B MUKPOKOHTPOJLIEPA.
6.11. Ilpouecc mepexo1a K NOANPOrpaMMe IPEPHIBAHUS.

6.13. CrcTeMa TAKTHPOBAHHS.

6.14. ITogcucreMa peaabHOrO BPEMEHU — MOAYJIb TalMeEpa.
6.15. Moayns METOK PEAIbHOI'O BPEMEHH.

6.16. Moayns Taiimepa B COCTaBe MUKPOKOHTPOJLIEPA.

6.17. Obmen uHdopmalMeit B Mocae 0BaTeIbHOM KOJIE!
MHOrO()YHKIIMOHATBHBIN MTOCIEeI0BaTeNIbHbII HHTEPdENC.
6.18. Konrposiep acuraxpornroro oomena SCI.

6.19. CuHXpOHHBIH TocIe0BaTeNbHbIA HHTEpdeiic SPI.

6.20. BBeaenue B TEOPHUIO aHAIOTO-OL(PPOBOro NpeoOpa3oBaHusl.
6.22. Tlogcucrema aHajaoro-oudgpoBoro nNpeodpa3oBaHum
MHUKPOKOHTPOJIIEPA.

6.24. ITogcucreMa IIUPOTHO-UMITYJIbCHOW MOIYJISIIUH.

7. QaHOKPHCTAJIbHbIE MUKPOKOHTpOJLIepsI cepun PIC.

7.1. CTpyKTypa MUKPOKOHTPOJLIEPOB.

7.2. SInpo MUKPOKOHTPOJLIEPA.

7.3. Ilepudepuitnpie MOAYIIN.

7.4. CrenmanabHble 0COOEHHOCTH MUKPOKOHTPOJIJIEPOB.
7.5. Ilognepskka pa3pabOTIYNKOB.

7.6. MHOXECTBO MUKPOKOHTPOJUIEPOB.

7.7. TexHOMOrUs NAMATH.

7.8. Pabouwuii n1uamna3oH Hanps>KeHUs [IUTaHUS.
7.9. Tun xopmyca.

7.10. Ctunb 1 0003HAUYECHUS.

7.11. CornateHus.

7.12. DnexkTpuuecKue XapakTepPUCTUKH.

7.13. Texauueckass JOKYMEHTALUS.

7.14. JoxymenTarwms ot Microchip.

8. OcoOeHHOCTH pa3paﬁonm ABTOMATHU3HPOBAHHBIX JJICKTPOHHbBIX

CHCTEM HAa OCHOBE MHKPOKOHTPOJUICPOB.

8.1. buthl koHUTypaLUK.

8.2. HacTpoiiki TaKTOBOr0 reHepaTopa.
8.3. Copoc.

8.4. IIpepbiBanus.

8.5. Cropoxesoii Taiimep WDT.

8.6. Pexxum sHeprocOepeskenns SLEEP.
8.7. 3ammTa KoJa MPOrpaMMBl.



9. Pa3pa6oTKa NpOrpamMMHOro odecrieyenusi st cucrem Ha oaze PIC-

MHKPOKOHTPOJIJICPOB.

9.1. Kommunsarop MikroC Pro mist PIC MUKPOKOHTPOILIEPOB.
9.2. IlporpammHast yacTs mporpammaTopa Microbr.
9.3. Ilporpammatop K150.

[TpumepHas TeMaThuKa MPaKTUYECKUX 3aHATUI

ApPXHUTEKTYypa MUKPOKOHTPOJIEPOB.

[TopThl BBOJA/BBIBOJA.

TaiiMepbl B MUKPOKOHTPOJUIEPAX.

Moayb IHUPOTHO-UMITYTIbCHON MOYJIALIAH.

AHaIOrOBBIMA KOMITAPATOp.

Moyib aHaJIoro-urudpoBOro NpeodpazoBaTes.
VHuBEpCaAIbHBIM CHHXPOHHO-ACUHXPOHHBIM NPUEMOIIEPEAATUHK.
ITamsate nanasix EEPROM.

TaxkTOBBIN OCHUIIIATOP.

R R

[Tepeuenn mabopaTopHbIX padoOT

1. MoaenuposaHnue aBTOMATU3UPOBAHHBIX CHUCTEM Ha OCHOBE
MUKPOKOHTPOJIIIEPA.

2. OpraHuzanus CBsI3W SJIEKTPOHHOM CUCTEMBI C BHEIIHEN CPENON U BPEMECHEM.

3. TIpoekTHpOBaHHE aNMapaTHBIX CPEJICTB ABTOMATU3UPOBAHHON DJIEKTPOHHON
CUCTEMBI.

4. W3yueHHe OJHOKPHCTATHHBIX MUKPOKOHTpOILIEpoB cepun PIC.

5. Pa3zpaboTka aBTOMATU3UPOBAHHBIX JJIEKTPOHHBIX CHCTEM Ha OCHOBE
MUKPOKOHTPOJIJIEPOB.

6. PaszpaGotka mporpammuoro obecredeHms s cucreM Ha Oase PIC-
MUKPOKOHTPOJIIIEPOB.

5. Oo0OpasoBaTejibHbIE TEXHOJOTHH, TpPHMEHsIeMble IIPH OCBOEHHH
JAUCHHUTTHHBI
B mpenojgaBaHuy TUCHUIUTAHE MoAeJMpoBaHHe aBTOMATH3MPOBAHHBIX
3JIEKTPOHHBIX ~ CHCTEM  HCIOJB3YIOTCA  CIEIAyIoIlMe  00pa3oBaTesIbHbIC
TEXHOJIOTUH:
e HMHudopmMamoOHHO-KOMMYHHUKALHOHHBIE TEXHOJIOI MK
e [IpoGnemHoe oOyuenue
B pamkax JEKIHOHHBIX 3aHATHH MHPOBOAUTCA OOCYKAEHHE TPYIIOM
CTYJEHTOB IyTel MOCTPOEHUE aBTOMATH3MPOBAHHOTO 000PYA0BAHUA, (PU3HUECKHE
NPUHLMIBI, HAXOMIIIMECs B OCHOBE WM 3(PQEKTHI, a TaKkKe MOJCIUPOBAHHME
37EeKTPOHHBIX cucTeM. [lpu mpoBepeHMH 3aHATHH wmcmombsyrores [IK wu
MYJIBTUMEIMHHBIA TPOSKTOP A AEMOHCTPALMK [IPE3EHTALH.



[Ipu oOydyeHWH HWHBAJIMAOB W JUIL C OrPAHUYEHHBIMH BO3MOXKHOCTSIMHU
310POBBS oOyueHue B paMKax JACIATUTUHBI MopenupoBanue
ABTOMATH3HMPOBAHHBIX JJIEKTPOHHBIX CHCTEM JIOIYCKAaeT HMCIOJb30BAHUE
JTMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJNOTH, a TaKKe IPEeLyCMaTPHBACTCS
BO3MOKHOCTh pHeMa-repeaadr nHGOpMAIK B TOCTYIHBIX U1 HUX (opMax.

[IpumepHas TeMaTuKa NPaKTUYECKUX 3aHATHN

10. ApxuTeKTypa MUKPOKOHTPOJIIIEPOB.

11. ITopTel BBOI/BBIBOJA.

12.Tatimepsl B MUKPOKOHTPOJLIEPAX.

13.Moaynb HIMPOTHO-UMITYJIbCHON MOIYJIALUHA.

14. AranoroBblii KOMOApaTop.

15.Moayab aHajaoro-udpoBoro npeodpazoBaTEIIs.

16. YHuBEepCcalbHbIN CHHXPOHHO-ACUHXPOHHBIN ITPUEMOIIEPEIATUHK.
17 ITamste nanasix EEPROM.

18. TakTOBBIN OCHUILIATOP.

[Tepeuenp 1aboOpaTOPHBIX PadOT

7. MopgenupoBaHue aBTOMATU3UPOBAHHBIX CUCTEM Ha OCHOBE
MHUKPOKOHTPOJIJIEPA.

8. OpraHmzais CBSI3H 3JIEKTPOHHON CHUCTEMBI C BHELIIHEH CPENON U BPEMEHEM.

9. IlpoekTupoBaHWE anmapaTHBIX CPEACTB aBTOMATU3UPOBAHHOM SJIEKTPOHHON
CHUCTEMBI.

10.M3y4yenne oqHOKPUCTATBHBIX MUKPOKOHTpoIuiepos cepun PIC.

11.Pa3paboTka aBTOMATHM3WPOBAHHBIX J3JEKTPOHHBIX CHUCTEM Ha OCHOBE
MUKPOKOHTPOJIIIEPOB.

12.PaspaboTka mporpaMMHOro obecrnedeHus mnd cucteM Ha ©Oasze PIC-
MHUKPOKOHTPOJIJIEPOB.

6. YueOHo-MeToguueckoe o0ecrmevyeHne CcaMoCTOSITeIbHOII padoThl
cryaenToB. OUeHOYHbIE CPeICTBAa ISl TEKYIHEero KOHTPOJISA yCHeBaeMOCTH,
HPOMEKY TOYHOMH aTTECTALHH M0 HTOTaM 0CBOCHHUSI JHCLUILIUHDI.

CamMocrosTenpHas BHeayauTOpHas padoTa CTYAEHTOB IO AWCLHMIIIHHE
IPOBOJUTCS B TCUCHHE BCErO 5 CeMecTpa M 3aKI0YaeTCd B YTEHUU U H3YYCHUH
COBPEMEHHOM JIUTEPATYPhI, MOATOTOBKE K JIEKLIMOHHBIM 3aHATUAM, B BHINOJIHEHHH
3aJjaHUH Ipenogasaressi, paboTe B KOMIBIOTEPHOM KJ1acce Wi OMOIMOTEKE.

Pekomennyercs:

- IPU TOJrOTOBKE K JTaDOPATOPHBIM 3aHATHAM TINATEIBHO HM3Yy4aTh TEMY
MPEJCTOSINEr0 3aHATHS, 33JaBaTh YTOUHAIOIIME BONPOCHL MPEMOJAABATEIIIO U
JIEKYPHOMY MHIKEHEPY, TTOrOTABIMBATh Pe(epaTsl U COOOLIEHHS;



- 3aJaHusd, KOTOpPbIC MOAKOTCA MPEnoAaBaTejicM BO BpPCM: 3aHSATHNA T10

OTIENBHBIM  BONPOCaM, 00s3aTeabHbl JJIA  BBIIIOJIHEHMS, W KayecTBO HX
BBIIIOJIHEHHS OYAET MPOBEPATHCSA BO BPEMS SK3aMCHA.

20RO e s DA D e

3agaHus Ha CAMOCTOSITENIBHYIO PadoTy

CoBpeMeHHbIE TTAaKEThI TPOEKTUPOBAHMUS DJIEKTPOHHBIX CHCTEM.

CucTeMbl MOJEMPOBAHNS aBTOMATU3UPOBAHHBIX DJIEKTPOHHBIX CHUCTEM.
SI3BIKM IPOrpaMMHUPOBAHU MUKPOKOHTPOJIIICPOB.

CucTeMbl TPOrpaMMUPOBAHUSI MUKPOKOHTPOJIIICPOB.

[TakeThl aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHMS aHATIOTO-LIM(PPOBBIX CXEM.
[IporpaMMBbl TPACCUPOBKH MEYaTHBIX ILIAT.

CucTeMBbl CUMYJITUPOBAHUS STIEKTPOHHBIX CUCTEM.

Pa3HOBHUIHOCTH MUKPOKOHTPOJIJIEPOB.

[IporpaMMbl MOJIEJIMPOBAHKS BUPTYaJIbHEIX IPHOOPOB.

[Ipu  peaymzaumMyd  NPOrpaMMbl  JTHCIMILUIAHBI «MonenupoBanue

aBTOMATH3MPOBAHHBIX AJIEKTPOHHBIX CUCTEM» CTYIEHTaM MPE/IaraeTcs HalmcarTh
pedepar Ha OJHY W3 MPETaraéMbIX TEM 10 BHIOOPY.

e B ok

2,

IIpuMepHEIii NIepeveHb npeularaeMbIX TeM pedeparos:

CTpyKTypHas CcXeMa M YCTPOHCTBO aBTOMAaTU3MPOBAHHOW SJICKTPOHHOM
CUCTEMBI.

CxeMa BKITFOUSHHUS NIEKTPOHHOM crucTeMbl, OCHOBHBIE PEKUMBI PAOOTBI.
ApXUTEKTYpa aBTOMATU3UPOBAHHON SJIEKTPOHHON CHCTEMBI.
Pacnpenenenue aaqpecHoro npocTpaHcTBa.

OnepaTUBHOE ¥ MOCTOSTHHOE 3alIOMUHAIOIINE ycTpoicTBa. Kapra mamary.
CxeMOTEeXHHMKA 3aTTOMHUHAIONINX YCTPOUCTB: CTATHUYECCKHUE.

CxeMOTeXHHKa 3alTOMUHAIOIINX YCTPOUCTB: JUHAMHUYCCKHEC

CxeMOTEeXHUKA 3allOMUHAIONINX YCTPOUCTB: MPOKUTaeMbIE 3alIOMUHAIOIINE
YCTPOUCTBA.

Muxkpomnporeccopabie kKomruiekTs BUC.

10.ITepudepuiiHpie yCTPOUCTBA.

11 IlpuHImn nporpaMMHOrO YIpaBICHHUS.

12 .TIporpaMmMupyeMBblii HHTEPBAJIbHBIA TakMED.

13.YcTpoiicTBa BBOIA-BBIBOJA.

14 TlapannensHeiii nepudepuiiasiii agantep. OCHOBHbBIE PEKUMbI PAOOTBL.

15. YHuBepcanbHbIi IPOrpaMMHUPYEMBIT CHHXPOHHO-aCUHXPOHHBIN

IPUEMONEPEIATUMK, KaK YCTPOHCTBO BBOAA-BbIBONA. OCHOBHBIC DEKUMBbI
padoTHI.

16.CxeMOTEXHUKA MHKPOTIPOIIECCOPHOr0 YCTPOMCTRA.
17. Jemudpanus ajapecHOro MPOCTPAHCTBA M MPOCTPAHCTBA YCTPOUCTB BBOJA-

BBIBOJA.

18.Opranuzanus NpepeIBaHui.



19.0OgnokpuctanpHas MUKpo-OBM.
20.MuorokaHajabHbIH HHTEp(dEic BBOAA-BBHIBOJA W MHTEPBAILHOIO TaWMepa-
CUETYMKA.

B xoxe ocBOeHHMS DUCLMIUIMHBI B 9achl MPAKTUYECKUX 3aHATHH CTYIEHTBI
BBIITOJTHAIOT KOHTPOJBHBIE paboThl. [IpW MOArOTOBKE K KOHTPOJILHOW padote
HEOOXOAMMO MCHOJIB30BaTh MaTepPHasl MPOYUTAHHBIX JIEKIUH.

KonTponsHas padora.
Bapuant A. Drtanbl MOJENUPOBaHUSA aBTOMATH3UPOBAHHBIX SJICKTPOHHBIX
CHCTEM.
Bapuant B. Dtambl MpOSKTUPOBAHWS aBTOMATHU3UPOBAHHBIX OSJEKTPOHHBIX
CHCTEM.
Pe3ynbTarel  BBIMOJIHEHUS KOHTPOJBHBIX PadOT  yUYHMTHIBAIOTCSA — TPH
NPOBEJICHAN TTPOMEKYTOUHON aTTeCTAllUH CTYIEHTOB.

ITpoMesKyTOuHasE aTTeCTalys MPOBOIUTCs B popme 3auera (5-if cemectp).
KoHTpoJIbHBIE BOTIPOCHI JJIsI IPOBEICHHUs IPOMEKYTOUHOI aTTeCTaAlHH
M0 UTOraM OCBOEHHUS M CHUILINHBI

1. TlpoexTHpoBaHHE AaBTOMATHU3UPOBAHHBIX JJIEKTPOHHBIX CHCTEM.
2. Pexxumbl pabOThI 3JIEKTPOHHOU CUCTEMBL.

3. IIporpammubiii 0OMeH HH(pOpMALUEH.

4. OOMEH ¢ UCTIOJIb30BAHUEM TPEPBIBAHUMN.

5. OOMeH ¢ ucrnoap3oBanueM npsamoro goctyna kK mamsata (IT/117).
6. LlMkael mpOorpaMMHOro 0OMEHa.

7. 1lukael oOMeHa MO NPEPBIBAHUSAM.

8. Iuxyel oOMena B pexxume [TJII1

9. BuyTpeHHss CTPYKTYypa MHUKPOMpPOLECCOpa.

10. OdyHKIIMN MaAMATH.

11. ITpocTpaHCTBO MAMSATH.

12. CtpykTypa MOAYJIs MaMATH.

13. Hcronb3yemblie e AUHHUIBI 00bEMA MAMSTH.

14. ITamsTe mporpaMm Ha4aJbHOT'O 3aIlyCKa.

15. CrexoBast mamaTh. [[puHIIMT paboThl CTEKA.

16. TaOnuIpl BEKTOPOB MPEPBIBAHUM.

17. YOpoIeHHbIH aaropuT™M 00paOdOTKH NMPEPLIBAHMA.
18. dYHKIMKA YCTPOMCTB BBO1A/BBIBOJIA.

19. Crpykrypa npocTeifiiero ycTpoicTsa BBOIa/BBIBOAA.
20. CnenpanbHbIe TPYIIBI YCTPOHCTB BBOAA/BBIBOJA.

21. Metobl aapecanuu.

22. CerMeHTHUPOBAHUE TIAMATH.

23. ®opmupoBaHue HU3MUECKOro aapeca MaMATH.

24. Anpecatysi 0alTOB U CIIOB.

25. CxeMma ajapecanuu cjoB 1 0alTOB.

26. Peructpsl npoueccopa.

27. BHYTpeHHHE PErucTphl Iporeccopa.



28. CrenuaM3upoOBaHHbBIE PETMCTPBI MPOLECCOPA: PETUCTP-CUETUUK, PETUCTP

COCTOSIHHSI, PETHCTP YKa3aTess CTeKa.
29. Peructp akKyMyJsATop.
30. KoMaHIBl MEPEChIKA TaHHbBIX.

31. ®yHKUMH,
32. OyHKUWH,
33. OyHKLIUH,
34. OyHKUIHH,

BBIIIOJIHAEMBIC KOMaHIaMHU MEPCChIIKA JaHHBIX.
BBITNTOJIHACMBIC apI/I(t)MeTI/I‘IeCKI/IMI/I KOMaHAdMH.
BBINOJIHACMBIC JIOTUYECKUMH KOMaHJaMu.
BEINIOJIHACMBIC KOMaHAAMHU IIEPEXO0B.

7. laHHbIe 115 y4yeTa ycrneBaeMocT cryaenTos B BAPC

Ta6mumna 1. Tabauna MakCUMabHEIX 0a/UTOB 10 BUAAM YUEOHOH JIEATEIbHOCTH B

ceMecTpe.
1 P 3 4 2 6 7 8 9
ruc
ABTomaTusu- Alpy
JlaGoparop-| Ilpaxru- | Camocros- " BH/IBI [Tpomerxy-
BAHHOC
Cemectp| Jlexuuu HBIE YCCKUE TeIbHAs B yucOHOU TOYHAsL Wroro
TECTHPOBAHH
3AHSTHSA 3aHSTHS pabora . JCATCIb- | ATTECTALIUS
HOCTH
5 10 30 10 10 0 10 30 100

Ilpozpamma oueHusanus yueoHoll 0eamenbHocmu cmyoeHma

S cemecTp

Jlexuu
[TocemaeMocTh, akTUBHOCTH Ha Jiekiusax — oT 0 1o 10 6annos:

[Tocemaemocts ot 10 10 49% — 0 - 2 Ganna;

Ot 50% mo 80% — 3 - 4 Gama;
Ot 81% 1o 100% — 5 6annos;

AxTuBHOCTH — 0T 0 110 5 OasioB

JlabopaTopHble 3aHATHS
TexHHUeCcKas TPAMOTHOCTE MPH BBITIOIHEHAN Ta00paTopHbIX padoT— ot 0 10

10 6amioB

Odopmitenre 0T4ETOB MO Ta00PaTOPHBIM padoTaM B COOTBETCTBUH C
yCTaHOBJIEHHBIMU TpeOoBaHUsAMH — 0T 0 10 5 Gasos
CremeHb PaCKPBITUS MaTepPUaia Mpu 0TYETE MO TabOpaTopHbIM padoTam — OT
0 mo 15 Gamnos

IIpakTnyeckune 3aHATHSL:

VYuactre B 00CYKIEHUN TeM MPAKTUYECKUX 3aHATHI!




He MeHee 91% tem — 10 Gammos
oT 61% 1o 90% tem — 6-8 GamoB
ot 31% no 60% Tem — 3-5 Gamios
MeHnee 30% tem — 0- 2 Gama

CamocTtositesibHast padoTa

¢ IIpaBunbHoe BhIOHEHUE He MeHee 91% 3amanmii Ha CaMOCTOSITEIIbHYIO
paboty — 10 6annos

¢  Brmonnenue ot 61% 1o 90% 3ananuii — 6-9 6anIoB

e  Beonnenue ot 31% no 60% 3amanmii — 3-5 60

¢  Brinonnenue menee 30% 3ananmit — 0-2 Gamwia

ABTOMATHU3HPOBAHHOE TECTHPOBAHHE
He npenycmotpeno.

Jpyrue BUabI y4eOHOM qesITe IbHOCTH:
KontpomnsHas pa6ora ot 0 1o 5 6as110B.
Pedepat ot 0 1o 5 Gannos.

IIpomeskyTounas aTrecTamus

Ecian Bo Bpems 3auéra HabpaHo MeHee 1/3 OT MaKCMMAaJbHOrO KOIIMYeCTBA
Oannos (30 GamwioB) MO MPOMEKYTOUHOW ATTECTALUM B ceMecTpe, TO 3a4yér
CUUTACTCS HECAaHHBIM.

Takum 00pasom, MakCHMaIbHO BO3MOXKHAs CyMMa OAlIOB 33 BCE BHIbI
Y4eOHOM  NEATENBHOCTH  CTYAEHTA 32 OAMH CEMECTP 10  AMCIMIUIHHE
«MozmesipoBaHHe ABTOMATH3HPOBAHHBIX YJIEKTPOHHBIX CHCTEM» COCTABISET
100 6amnos.

Ilepecuer mnosnydeHHOR CTyZEHTOM CYMMBI OamioB MO  JTHCIHIUIHHE
«MoaempoBaHie aBTOMATH3MPOBAHHBIX JIEKTPOHHBIX CHCTEM» B OLICHKY
(3a4€T) OCYIIECTBIISIETCS B COOTBETCTBUH ¢ TabIHIEit 2

Tabnwua 2. Tlepecuer nomydeHHOM CTYIEHTOM CyMMbI GaLIOB B OLIEHKY (3auer)

60 GamtoB u Oonee | «3aumenoy
menee 60 damnoB «He 3a4MeHO »

Texymwe vHAMBUIYaNEHO HAOPAHHBIE CTYJIEHTAMH OBl AOBOIATCS 10 HX
CBEJICHHUs 2 pa3a 3a ceMecTp: - B KoHuE 8 u 17 Henens oOyuenus.

Ouerka (3a4eT) CTyZeHTaM, yCHENIHO IMPOLIEIIIMM oOyueHue 1o
JMCLMILIMHE, MOXKET OBITh MPOCTABICHA 6e3 CIaYu MM TEOPETHYECKOro 3a4eTa Ha
OCHOBAHHMH PEUTHHIOBOM OLICHKH 10 PELIEHUIO NPENONABATE]IS.



8.  VueGHo-meToauueckoe W HHPOPMALMOHHOE  oDecrevyeHune
JUCUMTIJIMHBL.

a) OCHOBHAsl JINTEPATYypa:

1. Jix. Tposuc, Jx. Kpuar LabVIEW mma Beex. 4-¢ u3a., A0I. U nepepad.
Mocksa: JIMK Tlpecc, 2011. - 903 c. (7 3Kk3)

2. Karutya A. B., Mopozos E. M., Ondeprera M. A. ANSYS B pykax
WHKEHepa: MPakT. pyk. 3-e w31, Mocksa: Ku. jom "JIMBPOKOM', 2009.
269 c. (12 3x3)

3. E.JI. bapan LabVIEW FPGA. Pexondurypupyembie H3MEPUTEIIbHBIC 1
VIIPABJIAIONIAE CUCTEMbI [ DIeKTPOHHbIN pecypce]. - Mocksa: JAMK Ilpecc,
2009. - 448 ¢. OBC "AUBYKC"

URL: http://ibooks.ru/reading.php ?short=1&isbn=978-5-94074-494-8

0) TONOJTHUTENbHAS JTUTePATypa!

1. 10. K. EBnokumos, B. P. Jlunasans, ['. U. Illepbaxos LabVIEW ns
paIHOMHKEHEPa: OT BUPTYAIbHOMH MOJIENH 10 PEalbHOr0 Nproopa.
[DexTponnsii pecypce]. - Mocksa: IMK Ilpecc, 2010. - 400 c. 5BC
"AVMBYKC". URL: http://ibooks.ru/reading . php?short=1&isbn=5-94074-

2. 1. A. Byreipuna Asromarm3aiysi (U3MUECKMX HCCICAOBAHMH U
SKCTIEPUMEHTA; KOMMbIOTEPHbIE M3MEPEHHMS M BUPTyalbHbIC MPHOOpPHI HA
ocHoBe LabVIEW?7. [Daektponnbiii pecype] - Mocksa: JIMK Ilpecc,
2010. - 265 ¢. OBC "AUBYKC"
http://ibooks.ru/reading. php?short=1&isbn=5-94074-274-2

3. TonoekoB A. A., Ilusosapos M. 1O., Kysnenos M. P. KommbrorepHoe
MOJIEJIMPOBAHIE ¥ MPOEKTUPOBAHNE PALMOAIEKTPOHHBIX CPEICTB. YueOHNK
s By30B. [JsekTponnbiii pecype]. - Cankr-IlerepOypr: [utep, 2015 1.,
208 ¢. URL: http://ibooks.ru/reading.php ?productid=344132

4. Koposkun H. B., lemupusin K. C., Heiiman JI. P. Teopetnyeckue oCHOBbI
SIEKTPOTEXHUKH. YueGHMK 1t By3oB. 5-¢ m3a. Tom 1. [DsekTponHbIii
pecypc]. - Canxr-TlerepOypr: ITurep, 2009 1., 512 c.

URL: http://ibooks.ru/reading.php?productid=21571

5. Hosukos IO.B. Beenenme B HUQPOBYIO CXEMOTEXHHMKY [DJIEKTPOHHbII
pecype]: yueGHoe mocobue. - Mocksa : BUHOM. Jlaboparopus 3HAHWH,
Unrepner-Yuusepcuter Mudopmaunonneix  TexHomorui (MHTYUT),
2007. - 343 ¢. OBC "IPRBOOKS".

6. Yrpromos E.II. Iludposas cxemorexnuka: yued. nocodue . 3-¢ U311, Cankr-
[lerep6ypr: BXB-IletepOypr, 2010. - 797 ¢. (15 2x3)

7. Myxaana JII. CxeMOTeXHHKa W3MEPUTENBHBIX —YCTPOHCTS. CaHkT-
[lerep6ypr; Mocksa; Kpacronap: Jlane, 2009. - 271 ¢. (81 9k3)

8. Tomunbckmii B. B. CxeMOTeXHMKa M3MEPHTEIBHBIX YCTpOMCTB. MoOCKBa:
BHOM. JIa6. 3nanumii, 2010. - 231 c. (20 9x3)

9. Kamnan /1., Yaiit K. IIpaktiueckue OCHOBBI aHAJIOTOBBIX U LU(POBBIX CXEM.
Mocksa: Texaocdepa, 2006. - 174 c. (7 7x3) Z//

»)




B) nporpammHoe obecrieueHre 1 MaTepHET-peCcypehl

Windows XP Prof

Antusupyc Kacnepckoro 6.0 st Windows Workstations
MathCad 14.0

Microsoft Office npodeccronansueiii 2010

Labview 8.5 for windows

NI Multisim 10.0

9N B

9. MaTepHaJIbHO-TeXHHUYECKoe o0ecnedeHne THCIUNTHHbI
BaAsTua 0o gucuumnHe  «MoaesupoBaHHe ABTOMATH3MPOBAHHBIX
3JIeKTPOHHBIX CHCTeM» IIPOBOIATCS B ayIUTOPUSX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEeXHUKOH, MPOEKTOPaMH, MYJIbTHMEIUHHBIME yCTAHOBKAMHM | . (MPE3CHTALMH,
nporpaMMHOE 00ECIIeUeHUE, MIaKaTHI).

[IporpamMma cocTtasinena B coorserctBun ¢ Tpebopannamun OGI'OC BO mo
panpapnennio 11.03.04  «DnekTpoHMKa W HAHOIJCKTPOHUKA» U npoduiiem
noarorosku «IIpuGOPBI MUKPO- U HAHORIEKTPOHMUKH, METO/IbI M3MEPEHUsT MUKPO-
1 HAHOCUCTEMD.

ABTOp, JOLIEHT % | Ho6aun C.10.

[Tporpamma paspabotana B 2014 r. (omoOpeHa Ha 3acenaHun Kadeapbl GU3HKH
tBepaoro Tena ot 15 okradps 2014 r., mporokon Ne 4).

[Iporpamma akTyanuzuposana B 2016 . (omoOpena Ha 3acemannn Kadenpsl
¢usuku TBepaoro tena ot 30 asrycra 2016 r., mpotokon Ne 1).

3aB. kadenpoit GuU3nKM TBEPIOTO TEIA,
npodeccop, 1a.¢.-M.H.

[' L~ \/ J.A. Ycanos

Jlekan (akynbTeTa HAHO- U OMOMEIUIUHCKIX
TexHOoJOorui, mpodeccop, A.¢.-M.H.

é e C.b. Benur




