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1. AHHOTAIUA

amMMe JUCHHUILINHBI
.01 MuxponpoueccopHbie |CHCTeMBbI YIIPABJICHHUS JIEKTPONPHUBOI0B

f45eb7c44954caac05ea7d4f32eb8d7d6b3ch96ae6dIb4bda0d4afddpify/ArfemrocTs 3 3.€.

1.1. Iesqpb ocBOCHHUSA U KpPaTKoOe COJep:KaHHe TUCIUIITTHHBI

Lenr ocBoenusi: ChopmupoBaTh 0a30BbIC 3HAHHS, CBS3aHHBIE C OOIMIMMU TMOHSTHUSIMHU
MHUKPOIPOIIECCOPHBIX ~ CHCTEM, C  XapaKTepU3YIOIIMMHU  OIpPEICICHUSIMH, C  BHIAMH
MaTeMaTHYECKUX OMUCAHUHN JIOTUYECKUX (DYHKIIMNA, UX CHHTE3a; C OCHOBaMH Pa3pabOTKH CXeM Ha
0a3e MUKPOIPOIIECCOPHON TEXHUKHU M UX TPOrPaMMHPOBAHUSI.

Hayunth uCHONB30BaHUIO TONYYEHHBIX 3HAHUH JUIs pa3padOTKU M MPUMEHEHHS
MHUKPOIPOIIECCOPHBIX YCTPOWCTB B CXEMax YIPABICHHS AJICKTPOIPHBOAOM M aBTOMATH3AIHH
Pa3NUYHBIX TEXHOJOTMYECKHX IMPOIECCOB, BHIOOPY M MPOrPaMMHUPOBAHHIO PA3HBIX THIIOB
MHUKPOIPOIIECCOPOB M MHKPOKOHTPOJJIEPOB, HCXOIs H3 TpeOyeMbIX 3amad W (QyHKIHi
pa3pabaTbIBa€MOro yCTPOMCTBA.

Kpatkoe copepkanue AMCUMIUIMHBL bazupyloTcsi Ha WCHOJIB30BAHWHU, NPH H3YyYCHHH
MaTepHalioB, IEPEXOJOB PACCMOTPEHHsI OT YaCTHBIX IOJIOKEHUH M ciay4daeB K OOIIMM, W,
HA00OPOT, OT OOIIMX TMOJOXKEHUW M CIIy4aeB K YaCTHBIM C WILTIOCTpAIMEW CYIIHOCTH SIBIICHUI

MPAKTUYCCKUMHU U pACHCTHBIMU IIPUMCPAMU.

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHs IO JUCHHUILINHE, COOTHECEHHBIX C
IIAHUPYEMBIMH Pe3y/JIbTaTAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

[Inanupyemslie
€3yJIbTaThl
HaumenoBanue pesy
OCBOCHHUS WNHpukaTopsl
KaTeropuu [Inanupyembie pe3ynbTaThl OueHouHble
IpOrpamMMbl JOCTHXKECHUS
(Tpymirbl) . 00y4eHHUs M0 TUCIUIUINHE cpencTBa
. (koo m KOMIIETEHIINH
KOMIIETEHIINI
coJiepKaHue
KOMITETECHIINH )
[Ipoextnerit | [1K-2: [K-2.1: 3HATH: PaznoypoBHe-
Cnocoben PaccuntheiBaeT 1 | - OCHOBONOJIAraIONINE BBIC 33JIaHUS,
MIPOBOJIUTH MIPOEKTUPYET TEOPETUICCKUE TTOJIOKESHHSI nabopaTtopHbie
000CHOBaHUE TEXHUYECKUE M3y4aeMOM JTUCLIUILIMHBI, "
MIPOEKTHBIX OOBEKTHI B MaTeMaTUIeCKOe MPaKTUYECKUE
perieHuit COOTBETCTBHUU C 00OCHOBaHHE 1 OITUCAHUE paboThL, TECT.
TEXHUYECKUM TEOPETUUECKHX TTOJIOKEHHIHA
3aJJaHUEM C JAHHOM JUCUUIUINHBL
HCIIOJIb30BaHUEM 00J1aCTH TEOPETHYECKOr0 1
CTaHJAPTHBIX MPAaKTUYECKOTO
CpE/CTB MIPUMEHEHHUS CYIIIeCTBA
aBTOMATHU3ALlAN TIOJIO’KEHUI TAaHHON
MPOEKTUPOBAHUS. | JAUCIUILTAHBI; POJIh U




DKCIUTyaTaluo
-HHBII.

IIK-5: I'oToB K
COCTaBJICHUIO
3as8BOK Ha
obopynoBaHue
Y 3aI1aCHBIC
YacTU U
IIOJATOTOBKE
TEXHHYISCKOHN
JIOKYMEHTaIUU
Ha PEMOHT.

IK-5.1:
[Ipumensiet u
OCBaMBaeT
BBOJMMOE
AIIEKTPOIHEPTETU
YEeCcKoe U
AIIEKTPOTEXHUYIEC
Koe
obopyaoBaHue.

CTETeHb HEOOXOIMIMOCTH
JTAHHOW TUCIUITIAHBI B
Py OPYTHX TEXHIYECKUX
JIMCIIATUTHH;

yMeThb:
Knaccugpuumpoatsb

1 (POBBIE JIOTHIECKHE
MHKPOCXEMBI; paboTaTh C
Pa3IMYHBIMU CHCTEMAaMHU
CUHCJICHHSI, YMETh UX
npeoOpa3oBbIBATH;
UCIIOJIL30BaTh OCHOBHBIC
AIIEMEHTBI IIU(PPOBOI
TEXHUKH JIJIs pacyeTa u
CHHTE3a CXeM; BEIOMpATh U
MPOrpaMMUPOBATH
MHKPOIPOLIECCOPHI U
MHKPOKOHTPOJIIEPHL;
PacCUMTHIBATH MTAPAMETPHI U
XapaKTEPUCTUKHU CXEM Ha
0a3e MUKPOITPOIIECCOPHON
TEXHUKH; TIPUMEHSTh
NIOJTyYeHHBIC 3HAHUS Ha
NPaKTHKE.

Baanern:

HaBbikamu cocTaBiieHUs
TEXHUUYECKOTO 3aJ]aHHsI Ha
IPOEKTHUPOBAHNE
ABTOMATH3UPOBAHHOTO
3IIEKTPONPUBO/IA;

BBITIOJIHATH MaTCMaTUYCCKOC

OTIMCaHME CII0KHBIX
ANEKTPOTEXHUIECKUX
00BEKTOB. MPUMEHSATH
MHKPOITPOIIECCOPHIO
TEXHHUKY B CHCTEMax
aBTOMATHU3AIMU U
yIpaBICHUS
TEXHOJIOTUYECKUMU
IPOLIECCAMU.




1.3. MecTo icuMIVIMHBI B CTPYKTYPY 00pa30BaTeJIbHOM IPOrpaMMBbl

WHuaexcel 1 HAMMEHOBAaHUS YY€OHBIX TUCIUTUIHH

CutoBast QJICKTPOHMKA.

HaunmenoBanwue (MOyJIeit), IpaKTHK
Nunexc JUCLUIUIUHBI Cemectp Ha KOTOpIE JUL KOTOPBIX
(Motyst) U3YYCHUS coziepkaHue JTaHHOU
OITHpAcTCs WCLIMILIMHBI (MOYJIs)
TpaKThikH cofiep>kaHue JTaHHOU Amcn Ay
BBICTYIIA€T
JACIATITHHBI 9
omnopoit
(Moztyst)
b1.B.JIB.04.01 | Mukpomnporiecco- 10 b1.0.13 b2.B.04 (I1x)
PHBIC CUCTCMBbI MaremaTrka [IpousBoacTBeHHAs
YIPaBJICHUA b1.0.16 MPEJIUIUIOMHAS IPAKTUKA
SJICKTPONPHUBOLIOB HNudopmartuka B3.01 (1)
51.0.29 [ToaroroBka k mpoueaype
Teopus 3allUTHI U 3al1UTa
aBTOMAaTUYECKOTO BBIITYCKHOMN
yIpaBIeHUs KBaTU(DUKAITIOHHOM
b1.0.20 paboTHLI.

1.4. SI3bIk MpenogaBaHus pyCCKUii




2. O0beM AUCHMILIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEeM KOJIHYeCTBAa aKaJleMHYeCKHX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brinucka u3 yae6Horo mnana (rp. 3-b-0I1-25(5)):

Kon u Ha3BaHMe AUCIUIUTUHBI IO Y4eOHOMY IJIaHy

b1.B./IB.04.01 MukponpoieccopHbie
CUCTEMBbI YIIPaBJICHHUS AIEKTPOIPUBOIOB

9K3aMEHA B YUEOHOM IIJIaHE)

Kypc n3yuenus 5
CemecTp(bl) U3yUEHUS 10
®opmMa IpoMEeKYTOUYHOU aTTeCTalUu (3a4eT/9K3aMEH) DK3ameH
Tpyaoemkocts (B 3ET) 33ET
Tpynoemkocts (B 4acax) (cymma ctpok Nel,2.3), B 108
T.4.:
Nel. KonTakTHass paGora oOyuyawmuxcss ¢ | OO0bem ayauTOpHOU Bru.c
npenoaasaresaem (KP), B yacax: paboThI, IIPUMEHEHUEM
B Hacax HOT unu 20, B
Jacax
O6bem padoTsl (B wacax) (1.1.+1.2.+1.3.): 14 -
1.1. 3aHsATHS JTEKIMOHHOTO THNA (JICKIIH) 6 -
1.2. 3aHaTHs CEMMHAPCKOTO TUMA, BCETO, B T.4.: -
- IPAKTUYECKUE 3aHATHS 6 -
- 1abopaTopHbIC PAOOTHI 2 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJB CaMOCTOSITEIIbBHOW padoTHI, - -
KOHCYJIbTAIUH)
Ne2. CamocrosiTesibHast padora 00y4alIIMXCH 85
(CPC) (B yacax)
Ne3. KouimuecTBO 4acoB Ha 3K3aMeH (IIPU HaJTUIUH 9




3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJINYEeCTBA aKaleMUYeCKUX YaCOB U BUI0B Y4EOHbIX 3aHATHI

3.1. PacnipenesieHne 4acoB o pasjaesiaM U BUJAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas pabota, B 4acax Yacel
4acoB CPC
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OO61ue cBeaeHus o 17 2 2 - 13 (ITP)
MHUKPONPOLIECCOPHBIX
CPEJICTB.
Muxkponpoueccopsl 1 37 2 2 1 16 (JIP)
MHKPOKOHTPOJLIEPHI 16 (ITP)
Hudpossie 45 2 2 1 20 (JIP)
WHTETPAIBHBIEC CXEMBI 20 (ITP)
Bcero yacos 99 6 6 2 85

[Tpumeuanue: [IP-moaroroBka Kk npakTHdeckuM padoram. JIP-noaroroBka x 1a00paTOPHEIM 3aHATHSIM.
3.2. CopepxaHue TeM NPOrpaMMbl TUCHHUILINHBI

Tema 1. O0uiue cBeeHUSI 0 MUKPOTIPOILECCOPHBIX CPEJICTB..

OOuiue cBeneHus 00 IEKTPONPHUBOJIE. 3HAUCHUE SJICKTPONPUBO/IA B PEILICHUH 3a1a4
MEXaHHU3aIMH U aBTOMATHU3aLMU IPOU3BOJCTBEHHBIX MPOLIECCOB B HE(PTEI0OBIBAIOIICH U Ta30BOH
npoMmblIIIeHHOCTH. Kitaccudukanust 31eKTporpuBoI0B.

Tema 2. Mukponporeccopbl 1 MUKPOKOHTPOJIIIEPHI

DIEKTPONPUBOJ KaK MEXaHUUYECKast CUCTEMA, MOMEHTBHI, ICHCTBYIOLINE B DJIEKTPOIIPHUBO/IE,
MEXaHU-YECKUE XAPAKTEPUCTUKU IEMEHTOB IIPUBOJIA, IIPUBEACHUE MOMEHTOB U CUJI, YDABHEHUE
JBYKCHMSI IPUBOJIA, YUET MOTEPD B IIepeiadax, CTATHYECKNE U TNHAMUYECKUE PEKUMBI.

Tema 3. [{ludpoBbie HHTETPATBHBIE CXEMBbI
INEKTPOTEXHUYECKUX KOMILJIEKCOB.

DeKTpOonpHBOJ OYPOBBIX YCTAaHOBOK. DJIEKTPOABUIAaTENN U CUCTEMBI YIIPaBICHUS
JNEKTPONPUBOJAMH CTaHKOB-KadaJloK. [IorpyHsle 2JIeKTpOABUraTeNN, CTAHIIMK YIIPABICHUS.
DNEKTPONPUBOJ TEXHOJIOTUYECKUX YCTAHOBOK ITPOMBICIIOBBIX KOMIIPECCOPHBIX CTAHLIMM.

3.3. ®opMbI 1 MeTObI NPOBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH

Jnst u3y4yeHus TUCIUIUIUHBI IPEAYCMOTPEHBI ciieytonire (GopMbl opranuzanuy yaeoGHoro
nporiecca: JISKIUH, TPaKTHIECKUe U Ia0opaTOPHBIE 3aHATHS, CAMOCTOSITeNIbHASL pa0oTa CTYICHTOB,
VHIMBHUIyalIbHbIE U TPYIIOBbIE KOHCYIbTALIUH.

B mpormecce mnpenogaBaHus JUCHUIUIMHBI CIELMAJIbHBIE WHTEPAKTUBHBIE TEXHOJIOTUU HE
PEeyCMOTPEHBI.



4. IlepevyeHb yueOHO-MeTOANYECKOT0 00ecneyeHus 1JIs CAMOCTOSITeIbHOI PadoThI
o0yuyarmuxcs no gucuuiinue Coaep:xkanune CPC

Ne HammenoBanwue pasnena (TeMbI) Bug CPC Tpyno- DOpMEI 1 METOABI
JVCIUTITHHBI €MKOCTb (B KOHTPOJIS
gacax)
1 OO611Me CBEAEHUS O Brmonnenue [1P 13 AHanmu3 TEOpPeTHYECKOTrO
MHKPOIIPOIIECCOPHBIX CPENICTB. Marepuana, BbIIOJIHEHUE
ITP (BHeayn.CPC)
2 Muxkponpoueccopsl 1 Beinonuenue JIP 32 AHanu3 TEOpeTHUYECKOro
MHUKPOKOHTPOJIIIEPHI Beimonnenue 1P Marepuasia, BBIIIOJIHEHHUE
1P, JIP (Baeayn.CPC)
3 [{udpoBbie HHTETPAIBHBIE CXEMBI Brimonnenue JIP 40 AHanu3 TEOpeTHUYECKOro
Brinonuenue 1P Marepuasna, BBIIOJHEHHE
1P, JIP (Baeayn.CPC)
Bcero wacos 85

JlabopaTopHbie padoThbl WIH JIA0OPATOPHbIE MPAKTUKYMbI
TeMbl 1a00paTOPHBIX padoT

JlabopatopHast padota Nel: 3anuce 1 BBIMIOJIHEHUE MTPOCTHIX MIPOTPAMM yIIPABICHUS
JJIEKTPOIIPUBOJIOM.

JlabopatopHas padota Ne2: [{udpoBsie peryisiTopbl HA OCHOBE MUKPOKOHTPOJLIEPA.
JlaboparopHuas pabota Ne3: Apudpmerndeckas o0padotka napopmamnuu. BemonHeHwe
apu(METHUECKUX OTIEePALIUH.

JlabopaTtopHnast pabota Ne4: MccnenoBanue TpUrrepoB U CXeM Ha UX OCHOBE.

Pabota Ha 1a0opaTOpHOM 3aHATHM:

B nepuoxg ocBOEHHS JAMCHUIUIMHBI  CTYAEHTHl IOCELIAIOT  JIEKIIMOHHBIE  3aHATHS,
CaMOCTOSITEJIBHO M3y4yaroT JONOJHUTEIbHBIN TEOPEeTHYECKU MaTepuai K JJaOOpaTOPHBIM 3aHATHUSAM.
Kpurepusimu orneHku paboThl Ha J1a0OpPATOPHBIX 3aHATHUSAX SBISETCS: BIAJCHHUE TEOPETUYECKHMU
HOJIOKEHUSMHU IO TeMe, BBINOJHEHUE j1abopaTopHbelx pador. CamocrosiTenbHas paboTa CTYJEHTOB
BKJTIOYAET MPOPa0OTKYy METOAMYECKHX PEKOMEHJAlMil M JOMOJHHUTENbHOW y4eOHOW JUTepaTrypsl B
COOTBETCTBUM C IUIAHOM 3aHATHUS; BBIIOJHEHHE J1a00paTopHbIX paboT. OcHOBHOH (popMoil nmpoBepku
CPC sBnsieTcss mpoBeAcHHE TaOOPATOPHBIX pabOT W TNHCHBMEHHOE HANMCAHUE IMOJIYYCHHBIX
PE3yJBbTaTOB COINIACHO METOAMYECKUM PEKOMEHJALUAM.

ConepxaHue AMCUUIUIMHBI, pa3paboTKa JIAOOPATOPHBIX 3aHATHI C yKa3aHHEM OCHOBHOW H
JOTIOJIHUTEIbHON JIMTEPATypbl K KaXkKIOMY 3aHATHIO, a TaK)Ke€ METONWYECKHE PEKOMEHIALUU K
BBITIOJIHEHHUIO JIA0OPATOPHBIX 3aJaHWM, 00paslibl MX BBHIMOJHEHUS MPEACTaBICHbI B MeToandecKux
YKa3aHHAX N0 Kypcy «MHUKpONpOLECCOPHBIE CUCTEMBI YIIPABJICHHUS MJIEKTPOIPUBOIOBY.

Kputepusimu 1711 OLIEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSITENILHOW PabOTHI CTyICHTA
SBIISIFOTCSL:

- YPOBEHb OCBOEHHsI yUeOHOI0 MaTepuaa;

- YMEHHUE HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS MPH BHITIOJIHEHUH J1aO0paTOPHBIX padoT;

- IPaBUIBHOCTD BBIMOJIHEHUS T1a00paTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS PE3yIbTaTOB.

Kpurtepun onieHKH 0T4eTa 0 BHINOJTHEHUH JIA00PATOPHO padoThI:



XapakTepucTHKA 0TBETAa HA TEOPeTHYEeCKUU BONPOC /
BbIIOJIHEHHSI IPAKTHYECKOT0 33/ 1aHUS

KoaunuecTtBo
Ha0paHHBIX 0aJLJI0B 3a

Ilonyuen  Oonyck K GbINOJIHEHUI0  1AOOPAMOPHOU  pabomvl
M0/Ipa3yMEBAIOLINI, YTO TEOPETUYECKUM MaTepual, H3JI0XKEH B
o0bemMe, HeOoOXOAMMOM i BBINOJHEHUS J1a00opaTOpHON paboTHI;
chopMyIMpOBaHBl IENU W 3aJa4yd, TpeOyroliue pemeHus B XoJe
BBINIOJTHEHUST J1a0OpaTOpHOM paboThl; MHpUBENEHB HEOOXOAMMBIE
CXeMBI, (OPMYJIBI U COOTHOIIEHUS, PELICHBI MPEATIOKEHHbIE 3a/]auu;
0o003HaUYeHa TMOCIEA0BATEIbHOCTh  BBINOJHEHUSA J1a0OpaTOPHOM
pabotel. JlabopamopHas paboma 6vINOIHeHA 8 HNOAHOM o0bveme,
CaMOCTOSITENLHO, c coOJII0IEHUEM HE00X0 MO
MIOCJIEZIOBATEILHOCTU MPOBEACHUS ONBITOB U U3MEPEHUI, BCE OIBITHI
MIPOBEJIEHBl B YCJOBHSX U PEXKHUMAX, 00ECHEUMBAIOIINUX OJTyYEHUE
MPaBUJIBHBIX PE3yJIbTaTOB M BBIBOJOB, COONIOJIEHBI TpeOOBaHHUs
MpaBWJI TEXHUKU OE30MaCHOCTH, MPOJEMOHCTPUPOBAHO YMEHUE
YUTaTh U COOMPATH AIEKTPHUUECKUE CXEMBI CO 3HAHHUEM CHMBOJIMKH,
MOHUMAaHUs TEePMHUHOJOTUH. Ha oamy 3awumsl npedocmasnen
omuem TIO pe3ysibTaTaM JaObOpaTOPHOH pPabOThl, OPOPMIICHHBIN B
cootBercTBUM ¢  TpeboBanusamu ['OCT enuHOW  CHUCTEMBI
KOHCTPYKTOPCKOM JOKyMEHTaUU (ECKL), IIOJIHOCTBIO
OoTOOpaXaroIMii IMPOBEJIEHHBbIE HCCenoBaHus. B Xxoxe 3amuTel
IIPOJEMOHCTPUPOBAHO 3HAHUE OCHOBHBIX 3aKOHOB M METOJOB
aHaJi3a IMPOLECCOB, MPOTEKAIUX B HCCIEIyeMOoN obuacTy,
JIOTMYHO M TPaMOTHO M3JIOKEHBI YMO3AKJIIOUEHHSI U BBIBOJIBI.

40 6aiu1oB

Ilonyuen  Oonyck K  6bINOAHEHUIO  1AOOPAMOPHOU  pabomul.
Jlabopamopnas  paboma  evinonHeHa 8 NOIHOM 00beme, C
COOJIIOICHUEM HEOOXOAUMOM  IMOCJIEI0BATEILHOCTH  TPOBEICHUS
ONBITOB W W3MEPEHUI, BCE OMBITHI MPOBEACHBI B YCIOBHUSIX H
peXHMax, 00eCIIeYNBAIONINX IMOTYUYCHHE PABIIBHBIX PE3YJIBTATOB U
BBIBOJIOB, COOJIIO/ICHBI TPEOOBaHUs MPAaBHII TEXHUKH O€30MacHOCTH,
MIPOJICMOHCTPUPOBAHO YMEHHE YNTATh M COOMPATH IJICKTPUUCCKUE
cxeMbl. B mporiecce BBIMONMHEHUS Ta0OpPaTOpHON pPaOOTHI CTYIEHT
oOparayics 3a TOMOIIBIO K mpernoaaBatento. Ha damy sawumol (unu
8 CPOK He no30Hee 3 OHell om 0ambl 3aWUmvl) NPe0OCmMAagier Omyem
Mo pesynbTatam JabopatopHoil  pa®oTel, O(OpPMIICHHBIH B
cootBercTBUM ¢  TpeboBanmsimu ['OCT  emuHON  cHCTEMBI
KOHCTPYKTOPCKOM JNOKYMEHTAluU (ECKL), ITOJIHOCTBIO
O0TOOpaXKaroluii TMPOBEIEHHBIE HCCIENOBaHUSA. B  Xome 3amuTsl
MIPOJICMOHCTPUPOBAHO 3HAHWE OCHOBHBIX 3aKOHOB M METOJIOB
aHaJIM3a MPOLECCOB, MPOTEKAIONMUX B HccieayeMoil obmactu. [Ipu
OTBETax JOMYIICHBl HETOYHOCTH, KOPPEKTUPYEMBIC CTYICHTOM C
MOJICKAa3KH MPernogaBaTels.

35 OaiuioB

Ilonyuen Oonyck K  6bINOAHEHUIO  1AOOPAMOPHOU  pabomul.
Jlabopamopnas paboma  evinonHeHa 8 NOIHOM 00beme, C
COOJIIOICHUEM  HEOOXOAUMOM  IMOCJIEIOBATEILHOCTH  TPOBEICHUS
OTBITOB W HM3MEPEHUU, COONIO/IEHBI TPEeOOBAHMS MPABUJI TEXHUKH
6e3omacHocTH. B mpoliecce BhIMONHEHUsS J1a00paTOpHO pabOTHI
CTYACHT oOpalajcsi 3a MOMOIIbIO K IpernojaBatento. Omuem no
pe3yromamam  a1abopamopHot  pabomsi,  OPOPMICHHBIA B
cootBercTBUM ¢  TpeboBanmsimu ['OCT  emuHON  cHCTEMBI
KOHCTPYKTOPCKOM JOKyMEHTAUU (ECKL), ITOJIHOCTBIO
O0TOOpaXaroluii MPOBEIEHHBIC WCCIENIOBAHUS, MPEIOCTaBICH HE B
Cpok. B Xome 3ammThl TpOAEMOHCTPUPOBAHO 3HAHHME OCHOBHBIX

25 6asutoB




3aKOHOB W METOJIOB AaHAJIM3a TPOIECCOB, MPOTEKAIUX B
uccnenyemorr  obmactu. Ilpu oTBeTax  JomMyIIeHBI  OIIMOKH,
KOPPEKTHPYEMBbIE CTYACHTOM C MOACKA3KH MPENOIaBaTEsI.

[Ipyn momydeHuu IOMycKa K BBINOJIHEHHIO J1a0OpaTOPHOM pPabOThHI
OTBCThI BBIABHUIIM HC3HAHHUEC CTYyACHTOM OHpeI[eHeHI/Iﬁ OCHOBHBIX
MOHSTUMN, 3aKOHOB, IIPaBUJI, OCHOBHBIX MOJIOKEHUHN Teopuu, Gopmyi,
HC3HAHUC MPUCMOB PCHICHUA 3a/1a4, aHAJIOTHUYHBIX paHCC PCIICHHBIM
Ha MPAKTUYECKUX 3aHATHUSIX, T.€. YPOBEHb 3HAHUII HE MO3BOJISIET EMY
MIpOBECTU  OIIBIT, HGO6XO[[I/IMBIG pacucThl, HIU HCIOJIL30BATH
NOJTyYeHHbIE JaHHbIE 17151 GOPMYJIMPOBKHU BBIBOJIOB.
J_—[OHOHHI/ITGJ’IBHLIC U  YTOYHAIOHIMEC BOIPOCHI IPEenoaaBaTcyisi HC
MPUBOJIAT K KOPPEKIIUU OTBETA CTYICHTA.

unu

OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET

unu

Otka3 ot oTBETa

MeHee 25 0aylioB,
((HGYJIOBJ'IGTB OpI/ITeJ'H)HO»

TeMbl NPaKTHYECKUX PadoT:
[Tpaktuueckas pabora Nel «CocraBieHue BBIpOKEHUS JJIs1 BBIXOIHOW (DYHKINU apu(METHKO-
JIOTHYECKOTO OJIOKaY.

[Ipaktuyeckass pabora Ne2 «MuHMMH3aLUs W TpeoOpa3oBaHUE JOTMYECKOW (QYHKUIMHU Ha
snementax 2UJIN-HE».
[Ipaktrueckas padbota Ne3 «CuHTE3 JIOTHYECKUX JIEMEHTOB ISl HHTETPATIBHOU CXEMBD».

[Ipumep 3aganus 115 NPaKTUKH:
Kaptel KapHo ciyxart a1 aBToMaTu3aluy MOUCKa «CKIEMBAEMbIX)» ClIaraéMbIX U MPECTABIISIOT
co0oi TabauIly BCEBO3MOXHBIX HAOOPOB apryMEHTOB JIOTMYECKOM (QYHKUUHU (YUCIO apryMEHTOB

00b19HO < 6).
Tak st 2-x aprymeHToB kapTy KapHO MOKHO MPEIICTaBUTh KakK,

X X X1

X2 X7 X1 iz X1

X2 X2)?1 X5 X1 X2

Ecimn xakoit nmO0 HaOOp apryMEeHTOB JIOTHYECKOH (YHKIUH, TPEICTABICHHBI B BHIE
JIOTUYECKOI0 IpOU3BeNeHUs (MUHTEPM) MPUCYTCTBYET TO, B COOTBETCTBYIOLIEH KIJIETKE KapThl
npoctaBusiercss «1» («0» He craBsarcs). 3amoiHeHHas kapra KapHO TO/UICKHT CKICHBAaHUIO
(rpaguueckn 3TO 0XBAaT KOHTypamMH), HpHUYEM B pE3yJIbTUPYIOIIEM BBIPAXEHUH KOHTYP
NPEJICTABISICTCS B BUJAC JIOTHUECKOTO IMPOU3BEICHUS apryMEHTOB BXOJSIIMX B KOHTYP TOJIBKO B
IpAMOM HJIKM TOJBKO B MHBEPCHOM BUAC, 4 YUCIIO KOHTYPOB OIMPCACIIACT YUCIIO ClIaracMbIX (bYHKIII/II/I
CkJieMBaHHEe OCYIIECTBISETCS MO CIICTYFOIIUM MPaBHIIaM:

e CcKiieuBaThCs (OXBATHIBAThCS KOHTYPAaMH) MOTYT JIMIIb €IUHUI] (TIIE€ N - IENI0e MOJOKHUTEIHHOE
YHUCIO0);




® CKJICMBATBhCS MOTYT JIMIIb MHHTEPMBI, KOTOPBIE 3alIMCAaHbl B BUJC CIUHUIl B COCEIHUX KJIETKaX
KapThl 10 TOPU3OHTAIN WIH 110 BEPTUKAJIN;

® CKJICHMBACMBIMH TaK)K€ CUUTAIOTCS KJIETKH BEPXHETO U HWKHETO PSAAOB KapThl, KPAaHHEro MPaBoro u
KpaiHero JIeBOro cToj01o0B;

® KOHTYpaMHM JIOJKHBI ObITh OXBAYEHBI BCE €AMHUIIBI;

® OJIHy €JUHUIY MOKHO OXBaTbhIBATh KOHTYpaMu IPOU3BOJIBHOE YNCIIO Pa3;

B pesynbrare ckienBaHUsS NOJKHBI MMETh KOHTYypa OTBEYAIOIIHE CIEIYIOIUM TpPeOOBaHHUAM -
KOHTYpa JIOJDKHBI ObITh KaK MOYKHO HIMpe (OXBaThlBaTh MAaKCHMAJIbHO BO3MOXKHOE YMCJIO E€IMHUIL),
KOHTYPOB JIOJIKHO OBITh KaK MOXHO MEHBIIIE.

ITpumep: [Ipu nomou kaptel KapHo MUHMMH3UPOBAThH TAOINYHYIO (DYHKLHIO U IPeoOpazoBaTh K
BUJY /Ul peann3anuu Ha snemenTax 2M-HE.

X1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
Xy 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
x3 |0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
X4 |0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
Yy |1 1 0 0 1 0 0 0 1 0 0 0 1 0 1 1
Jns 4-x aprymenToB kapTy KapHo Bcerja MOKHO IpeICTaBUTh Kak
X1
AN
'd N\
'\
X4X3X2X1 )?4X3 X2;1 X4X3X2X1|X4X3X2X1
r > X3

X4X3X2X1|X4X3X2X1|X4X3X2X1|X4X3X2X1

X4< S

X4X3X2X1

X4X3X2X]1

X4X3X2X1

X4X3X2X]1

X4X3X2X1

(X4X3X2X1

X4X3X2X1

X4X3X2X]1

"4
X2

B ctpokax (cTonbiax) oxBaueHHbIX (PUTYpHOI CKOOKOW 3HaUE€HUE COOTBETCTBYIOIIETO apryMeHTa
BOCIIPUHUMAETCS Kak MpsiMoe (B BuIE «1»), B HEOXBauEHHBIX - KaKk WHBepcHOe (B Buae «0»). Torna,
ecnu 3ajana Tabnuna GyHkuui Y, moxydum:



X1

i = (g oo )+ (esopng )+ (v s )=

IEEE X

D SH i

H_/
X2

X4

Kpurtepun onieHKH pakTU4eCcKoil paboThI:
30 GamnoB BeicTaBisiercss 3a 100% BbIMONHEHHYIO paboOTy, B KOTOPOW OTCYTCTBYIOT (haKTHUECKHE
ommOku. 28 OGamioB - 3a paboTy, B KOTOpoi momymieHa | ¢akrtuueckas ommoOka. 26 6amioB — 3a
paboTy, B KOTOpO# JomyIieHsl 2 omuOku. 23 6amioB — 3a paboty ¢ 3 ommubOkamu. 20 6amioB — 3a
pabory ¢ 4 ommbkamu. PaboTa, BeIoTHEHHAs OoJiee YeM ¢ 4 ommuOKamMu, He OIIEHUBACTCS.

5. MeTtoan4yeckue yKkazaHus 15 00y4alOMUXCH M0 OCBOEHUIO TUCIUITHHBI
MeTOI[I/I‘IeCKI/Ie yKa3aH1/151 JJIs1 IIOMOIIHA O6y‘-IaIOH_II/IMCSI B yCHeLHHOM OCBOCHHUHU OUCLUIIJINHBI B
COOTBETCTBHUH C 3aIlJIAHUPOBAHHBIMH BHUIAMHU YU4€OHON M CAMOCTOSATEIHLHON pabOThl 00yUYaIOIIUXCSI:

KoanuectBo
ABTOp, Ha3BaHHUe, MECTO U3aHNS, U31aTeJbCTBO, TOJ Haauune SK3EMILISIDOB
Ne W3JAHHSA Y4eOHOH JIMTEepaTyphl, BUA M XapaKTePHUCTHKA rpuda, BUJ B ﬁnﬁnmeI:me
n/n HHBIX HHPOPMAIIMOHHBIX peCypcoB rpuga CBDY

AnrtonenkoB, J[.B. Pa3paGotka aBTOMaTrmueckoro
YIOpPaBIEHUSI SHEPreTUYCCKHUMH M TPOU3BOJCTBEHHBIMU
ob0bekTamu mnpeanpusaTHii Ha 0a3ze SCADA-cuctemsl
1 | TRACE MODE Yacte Nel [Tekcr] : yueOHO-
Meroandeckoe mocodue / JI.B. AnronenkoB // THU ()
OI'AQY BIIO «CBOVY». — Hepronrpu, 2012. — 110 c.

45

AntonenkoB, J[.B. Pa3paGoTka aBTOMaTMueckoro
YIpPaBICHUSI SHEPTreTUYCCKUMH M TPOU3BOJCTBEHHBIMU
oObekTamu mnpeanpusaTHii Ha 0a3ze SCADA-cucTemsl
2 | TRACE MODE UYacte No2 [Tekcr] : yueOHO-
Metoandeckoe mocodbue / JI.B. AnronenkoB // THU ()
OI'AOY BIIO «CBDVY». — Hepronrpu, 2012. — 63 c.

45

Metoanueckue yKa3aHHs pa3MeLeHbl B Cclao Moodle:

https://moodle.nfygu.ru/course/view.php?id=16362

PeliTUHTOBBIH perjiaMeHT 1Mo JUCHHUIIIMHE:

Buna Boinmosiasiemoii yueonou padoorsl | KonmuectBo | KonmuectBo Ilpumeuanue
(KOHTPOJMPYIOIIIHE MATEPHUAJIbI) 6amioB (min) | 6amoB (max)
HUcenvimanus / Bpewms, uac
Dopmwvr CPC
JlaGopaTopHble 3aHITHS 36 20 40 3HaHHE TEOPUH;
BBIITOJTHCHUC
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J1a00pPaTOPHOI PabOThHI
2 | IlpakTueckue 3aHsITHS 49 25 30 3HaHHE TEOPUH;
BBITIOJTHEHHE
n1a00paTOpHOI pabOTHI
Hroro: 85 45 70

6. @OH OLIEHOYHBIX CPEACTB ISl IPOBEJEHUS MPOMEKYTOYHOM aTTeCcTAllMU 00y4AIOIIMXCS 10

JQUCIHUILTHHE

6.1. [loka3zarenu, KpUTEPUHU U IIKaJIa OLICHUBAHUS

Kompr HNunuxaTopsl Ilokazarens [Ikasp! OIEHUBAHUSA YPOBHS C(HOPMUPOBAHHOCTH
OIICHUBAEMBIX JIOCTHXEHHUSI OIICHUBAHMSI KOMIICTCHIHI/JIEMEHTOB KOMITCTCHIIUI
KOMIETEHIHH KOMIETEHINH (mo m.1.2.PTI /1) YpoBHH Kpurepuu onieHuBaHUS Orenk

OCBOCHHUS (IecKpHUNTOPBI) a
IK-2: IK-2.1: 3HATD: Bricokuit JlaH nmoJHBIHN, pa3BepHYTHIH OTBET HA Otnny
Criocoben PaccuuteiBaeT 1 | _ OCHOBOMOJATAIOIAE MOCTaBJIEHHBIN BOIIPOC, TOKa3aHa -HO
[IPOBOJUTH MIPOEKTUPYET TeOpeTHYECKHE COBOKYMHOCTbh OCO3HAHHBIX 3HAHUH 110
000CHOBaHHE | TEXHHYECKHE T — JIUCUUIUIMHE, 10Ka3aTeIbHO PACKPBITHI
MIPOEKTHBIX OOBEKTEHI B W3yHaeMOit OCHOBHBIE MOJIOKEHHSI BOIIPOCOB; B
pELICHUA. COOTBETCTBUHU C B —— OTBETE MPOCIESIKUBAETCS YETKAS
TEXHUYECKUM MaTCMaTI/I'-IeC;(OG CTPYKTYpa, JTOTHYECKas
3a/laHueM C 0GOCHOBAHHE I [IOCJIEJOBATEIBHOCTD, OTPAXKAIOILAs
HCII0JIb30BAHU- P — CYILHOCTb PAaCKPbIBAEMBIX ITOHATHIA,
€M CTaH[apT- TeOpEeTHHECKHX TEOpHii, ABJICHUH. 3HAHUE 110
HBIX CPEJICTB TIONOKEHHI AAMHOMN NpeAMETy IEMOHCTpUpYeTCs Ha (hoHe
aBTOMaTH3alUU P ———— MIOHUMAaHHM €ro B CUCTEME JaHHOU
MIPOEKTHPOBA- oGIACTH ’ HayKU U MEKIUCIUILTUHAPHBIX CBA3EH.
HUSL. TEOPETHHECKOTO 1 OTBET U3I0XkKEH NOTHOCTHIO C
HPAKTHYECKOrO UCTONb30BaHUEM COBPEMEHHOU
TpUMeHeH s TEPMUHOJIOTHHA. MOTYT OBITH
cymecTsa JIOMYUIEHBI HEJOYETHI B ONPENEICHUN
B —— MIOHATHM, UCIIPABIIEHHBIE CTYAEHTOM
IIK-5:T'otoB x | IIK-5.1: JWCLHMIUTHHBE, PO 1 CaMOCTOSTENBHO B IpoLiecce oTBeTa. B
cocrasieHuto | ITpumenser u CTemeHD ’ 1ab0opaTOPHOM 3aJaHUH MOXKET OBITH
3as5BOK Ha OCBauBaET HEOGXOIIMOCTH mpomyiieHa 1 pakTnuyeckas onrroka.
obopynoBaHHEe | BBOAMMOE P S m—
U 3aIlacHbIe 3JIEKTPOIHEPre- B PSULY JPYTHX Bbazosrit JlaH nonHbIi, pa3BepHYTHIN OTBET Ha Xopo-
YacTH U TUYECKOE U TCXHIUCCKIX MOCTaBJICHHBIN BOIIPOC, TOKa3aHO 10
MOJTOTOBKE DNEKTPOTEXHHYE | 1oy YMEHUE BBIJIEINUTD CYIIECTBEHHBIC U
TEXHUYECKOH | -CKoe METh: ’ HECYILIECTBEHHBIE TPU3HAKH,
JIOKyMEHTaI | o0opyIoBaHUE. Kﬁ; (1) MPUYHUHHO-CJIEICTBEHHBIE CBSI3U.
accuuIMpoBaTh
1 Ha pPEMOHT. b Hp OTBET YETKO CTPYKTYPHUPOBaH,
1(HPOBbIE JIOTUYECKUE
mop JIOTUYEH, U3JI0’KEH IIOJHOCTHIO C
MHUKPOCXEMBI; .
6Kp ’ HCII0JIb30BAHUEM COBPEMEHHOM
ab0TaTh C
P TEPMUHOJIOTHHA. MOTYT OBITh
A3 TMYHBIMU
p JIOTYIIeHBI 2-3 HETOYHOCTH WJTH
CUCTEMaMU CUUCIIEHUS
’ HE3HAYUTEIILHEIE OIIMOKH,
€Tb UX
IM 6 UCTIPaBJIEHHBIE CTYIEHTOM C TOMOIIBIO
€00pa30BbI-BaTh;
Tpeoop ’ npenoxaasareis. B maboparoprHom
HCIIONIB30BATh
3aJaHUM MOT'YT OBITh JIOITyILIEHBI 2-3
OCHOBHBIE JIEMEHTHI (aKTHIECKHE OMIHGKH
U(POBOI TEXHUKH ’
JIs1 pacueTa M CUHTe3a o
AL P 6 Muuu- JlaH HeTOCTATOYHO TOJIHBIN U VY nos-
CX€eM; BBIOUpATh U o N
’ P MaJbHbIN HEJ0CTaTOYHO Pa3BEPHYTHIN OTBET. JIETBO-
[IPOrpaMMHUPOBATh
porp P Jloruka u nocnen0BaTENbHOCTh pu-
MUKPOIIPOLIECCOPHI U
Kporporeccop W3JI0’KEHUSI UMEIOT HapyILIEeHHUS. TEJIBHO
MUKPOKOHTPOJI-JIEPI;
p bl Jlommy1ieHs! OMMOKH B PaCKPBITHH
ACCUUTHIBATH o
p MOHATHH, yHIOTPEOICHUH TEPMUHOB.
rapameTpbl 1
P CrtyaeHT He criocoOeH CaMOCTOSITENIbHO
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XapaKTEPUCTHKU CXEM
Ha Oa3e
MUKPOIIPOLIECCOPHOI
TEXHUKH, IIPUMEHSITh
TMOJTyYeHHbIE 3HAHUS Ha

BBIACJINTL CYHICCTBCHHBIC U
HECYHICCTBCHHBIC MPU3HAKN U
MPUINHHO-CJIICACTBECHHLIC CBA3U. B
OTBETC OTCYTCTBYIOT BbIBO/IbI. VYmMmenne
PaCKpPBITh 3HAYCHHUEC 0606H.[€HHLIX

TIPaKTHKE. 3HaHMH HE MoKa3aHo. PeueBoe
Baanerts: odopmierne TpedyeT MOMpPaBoK,
Hagbikamu Koppekmuu. B maboparopHOM 3amaHUN
COCTaBJICHUS MOTYT OBITh JOMYIIEHHI 4-5

TCXHHUYCCKOI'O 3adaHusA
Ha MMPOCKTUPOBAHUEC

(haKTHYECKUX OIIHOOK.

aBTomMarusupoBaHHoro | He ocBoensl | OTBeT mpeacraBisieT co0o0i Hey-
3IEKTPONIPUBOAA; Pa3po3HEHHBIE 3HAHUS C JOBIIE-
BBINIOJIHATh CYILIECTBEHHBIMH OLINOKAaMH T10 TBO-
MaTeMaTH4ecKoe Borpocy. [IpucyrcrByror pu-
OTIMCAaHUE CIIOKHBIX (hparMeHTapHOCTD, HEJTOTUIHOCTD TEJBEHO
IIEKTPOTEXHUYECKUX n3noxxeHns. CTyIeHT He OCO3HAeT

00BEKTOB. IIPUMEHSTh CBsI3b 00CYXKIaeMOTro BOIIPOCa 10
MHKPOIIPOIIECCOPHIO OmneTy ¢ ApyrumMu 00BEKTaMu

TEXHUKY B CUCTEMaxX
aBTOMaTU3aluu U

JTUCTHAIUTHHEL. OTCYTCTBYIOT BEIBOJHI,
KOHKPETHU3aIlns U I0Ka3aTeIbHOCTD

yIIpaBieHUs u3noxeHus. Peub HerpamoTHas,
TEXHOJIOTUYECKUMU TEPMHHOJIOTUS HE UCTIOJIB3YETCS.
IIpoLeccaMu. JlonoysHUTENIbHBIE U YTOYHSAIOIINE

BOIIPOCHI ITPENOAaBaTENs HE IPUBOIST
K KOPPEKIMH OTBETA CTyAeHTa. B
71a00paTOPHOM 33/IaHUH JIOITYIIICHO
Ooxee 5 (hakTHIECKHX OITHOOK.

wiu OTBET Ha BOIPOC ITOJIHOCTHIO
OTCYTCTBYET

uny OTKa3 OT OTBETA.

6.2. IlpumepHbIe KOHTPOJIbLHBIE 3aJaHNsl (BONPOCHI) IJIS IPOMEKYTOYHOI aTTeCTALNHU

Ok3aMeH 10 «MHKpPONPOLECCOPHBIE CPEACTBA  YINPABICHHUS  DJIEKTPONPUBOJAMU U
TEXHOJIOTHYCCKUMH KOMILJICKCAMU», IPOBOAHUTCA B (bOpMC CO6€CCI{OBaHI/I${ II0 3K3aMCHAITMOHHBIM
OouneraM. DK3aMEHALMOHHBINA OMJIET BKIIIOYAET JIBa TEOPETEUECKUX BOIPOCA, U OJMH MPAKTUUECKUH
Bompoc B 10 cemectpe.

HepequL IK3AaMECHAIIUOHHBIX BOIIPOCOB

1. O6mue cBeeHHs 0 KOMIBIOTEPE KaK 3JEKTPOHHO-BBIYMCIUTENIbHON MamnHe (DBM).

2. OO6muue cBeieHUs 0 MUKpPOIpoIieccope (Ha3HauYeHUE, OCHOBHBIE YaCTH, IPUMEHEHHE).

3. Ilpomneccop, ero coctaB 1 OCHOBHbIE (DYHKIIHU.

4. OOmwue cBenenust o nporpamMmHoMm mpoaykre OrCAD 9.0, ucnonb3yemMoM JUisl MPOBEICHHUS
UCCJIEIOBAHMM MTPOLIECCOB B 00JIACTH 3JIEKTPOIPUBO/IA.

5. OOGmue cBeneHus o mporpaMMHoM npoaykre LabVIEW 7.0 ucnonb3yemMoM Asist poBeeHUS
UCCJICIOBAHMIA MTPOLIECCOB B 00JIACTH AIIEKTPONPUBO/IA.

6. Buytpennsis oneparuHas namats (O3Y) mukpokoHTposuiepa, Ha npumepe AT89C2051.

7. Amnanoro-mudpossie mpeobpazoatenu (ALIT), npuMeHseMbie B UPPOBOI TEXHUKE.

8. Hudpo-ananorossie npeodbpazoBatenu (LIAII), mpumensembie B b poBOil TEXHUKE.

9. IlaMaTh MHUKPOMPOIIECCOPA, €€ COCTAB U OCHOBHBIE (DYHKIIHH.

10. ITopTh! BBOZIa/BBIBOIa MUKPOTIPOIIECCOPA.

11. Hanimcanue KoMaH I ¢ MUCMIOJIb30BaHUEM si3bIKa Accemobiepa.

12. IIporpammMa B MUKPOIIPOIIECCOPE U €€ Ha3HAYCHHE.

13. Cuctema KoMaHJ MUKPOKOHTpoJuiepa, Ha mpumepe AT89C2051.

14. Cuctembl cuMCIeHUS U UX poiib B paboTe B pabore Mukpompoieccopa. CTaHgapTHOE MPaBUIIO
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IIOCTPOEHHUS YUCEI B CUCTEMAX CUMCIICHHUS.
15. /IBonyHasi cuctemMa CUMCIICHUS U €€ MPUMEHEHHE B MUKPOIIPOIIECCOPE.
16. CnenuanbHble perucTpbl MUKPOKOHTpoJuiepa, Ha mpuMmepe AT89C2051.
17. DnexTpoHHBIE IU(PPHI MUKPOIIpOLIECCOpa AJIsl Iepeaun drces HHPOopMaIuu.
18. Peructpsl 00111ero Ha3HaYeHUsI B MUKPOKOHTpoJuiepe, Ha mpumepe AT89C2051.
19. Pa3psiibl 1iudpoBOii MIMHBI TAHHBIX U €€ TIOCTPOCHHE 110 KOJUYECTBY Pa3psIOB.
20. CrexoBas namMsaTh MUKPOKOHTpoJIepa, Ha mpuMepe AT89C2051.
21. Ilpoctsie noruueckue 3neMeHTsl «M», «JIN», «HE» u ux ponb B undpoBoil TEXHUKE.
22. BHyTpeHHHE perucTpbsl MUKPOKOHTpoJuiepa, Ha mpuMmepe AT89C2051.

23. Cinoxnble cocTaBHBIE Jornueckue sneMenTsl «M-HEy, «uckmrouaromme UJIN».

24. JIBoifHOE MCII0JIb30BaHUE BBIBOJIOB MUKPOKOHTpOJUIEpa, Ha mpumepe AT89C2051.

25. Ilpocreitunii Tpurrep A NOIYUYEHUS JIOTHYECKON €JUHUIIBI U JIOTHYECKOTO HYJISL.

26. [lIuna ynpasienus (CONTROL bus) u ee Ha3HaueHHE.

27. RS-Tpurrep u ero Ha3HaYeHUE B MUKPOITPOLIECCOPE.

28. CTpyKkTypHas cxema MUKpOKOHTpoJuiepa Ha mpumepe AT89C2051.

29. D-Tpurrep u ero Ha3HauY€HHUE B MUKPOIIPOIIECCOPE.

30. IIpouenypa 3amycka mpoiecca npsiMoro 10CTymna K naMaThH MUKPOIIPOLEeccopa.

31. but u 6aifT — eAMHUIBI U3MEpeHus LU(POBOI HH(OPMAIHH.

32. IIpsimoit AOCTYM K TaMSITU MUKPOMPOLIECCOpa.

33. Cuerunku uUMIyJabCcOB Ha ocHoBe JK-Tpurrepa, mpuMeHsieMble B MHUKPOIIPOLIECCOPE B KauecTBE
NEJIUTEIIEN YaCTOTEI.

34. MexaHnu3M NpepbIBaHUN B pabOTe MUKPOIIPOLIECCOPA.

35. PeBepCcHUBHBIN CYETYUK, IPUMEHSIEMBIN B MUKPOIPOLIECCOPE.

36. Komanel nepexoja K moamnporpaMme B paboTe MUKpOIIPOLIECCOpA.

37. demmdpatopsl TUPPOBHIX CUTHAJIOB, MPUMEHIEMbIC B MUKPOTIPOIIECCOPE.

38. Komanpl opranuzanuy nykia B paboTe MUKpOIpOIeccopa.

39. Tunosas cxeMa MUKPOIIPOLIECCOPHOM CUCTEMBI.

40. Komanipl yCIIOBHOTO U O€3yCIIOBHOTO MEPEX0/ia B paboTe MUKPOIIPOIIECCOpa.

41. lluna nannbix (DATA bus) u ee Ha3HAUCHUE.

42. AnropuT™M paboThl MUKPOTIPOIIECCOPA U €T0 TPYIITHl KOMaH]I.

43. [lluna anpeca (ADDR bus) u ee HazHaueHnue. UTo Takoe 00beM aapecHON MaMITH M €€ €IUHHUIIA
U3MepeHUs?
44. HazHaueHue BbIBOJIOB MUKPOKOHTpOJUIEpa, Ha mpumepe AT89C2051.

Kpurepum ounenku:

XapakTepucTHKA 0TBETA HA TeOpeTHUYeCKUIl BOmpoc / Iﬁgg":;ﬁ};‘:;
BbINIOJIHEHH S PAKTHYECKOT0 3aJaHUSs 651 TIOB

Jlan TONHBIM, pPa3BEPHYTHIA OTBET HA IIOCTABIEHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAaHUN MO NUCHUUIUIMHE, JO0KAa3aTEJbHO PACKPHITHI
OCHOBHBIE IIOJIOKEHMS BOIPOCOB; B OTBETE IPOCIEKUBACTCA YETKas CTPYKTYpa,
JIOTUYECKAsl IOCIEI0BATENBHOCTD, OTpaXKarolasi CyIIHOCTb PACKPbIBAEMbIX OHITHH,
TEOPHH, SBJICHUA. 3HAHUE TIO TIPEAMETY JEMOHCTPUPYETCS Ha (JOHE MOHUMAHUS €ro 25-30 6.
B CHCTEMC I[aHHOfI HayKl MW MCKIUCHUITIIMHAPHBIX CBSI3€I7L OTBeT I/ISJIO)Kte
JUTEPATYPHBIM  SI3BIKOM _C  HCIOJB30BAHHUEM COBPEMEHHOM JIMHTBUCTHYECKOM
TEPMHUHOJNOTHH. MOTyT OBITh JONYIIEHBl HEJOYEThl B OMNpPENEICHUM TOHSATHH,
VCIIPABJICHHBIE CTYJIECHTOM CaMOCTOSITEJILHO B IIPOILIECCE OTBETA.

JlaH moNHBINA, pa3BEpHYTHIM OTBET Ha ITOCTABJICHHBIM BONPOC, ITOKAa3aHO YMEHHE
BBIJICJIUTH CYILIECTBEHHBIE U HECYIIECTBEHHBIC IPU3HAKH, IPUUUHHO-CIICACTBCHHBIC
cBs3u. OTBET YETKO CTPYKTYpUPOBAH, JOTHMYEH, U3JI0KEH JIUTEPATYPHBIM A3BIKOM C 18-24 6.
UCIIOJIb30BAaHUEM COBPEMEHHOM THCTOJOIMYECKOW TEpMHUHOJIOIMU. MoryT OBITh
JIOTIYIIEHbl 2-3 HETOYHOCTHM WJIM HE3HAYUTEJbHbIE OIIMOKH, WCIPaBICHHBIE
CTYJEHTOM C ITOMOILBIO MPENOJaBaTEels.

JlaH HeIOoCTaTOYHO IIOJHBIM M HEIOCTAaTOYHO pa3BepHYThIM OTBeT. Jloruka u 10-17 6
[I0CJIEIOBATEIbHOCTh M3JIOKEHHsI MMEIOT HapylleHus. JlomylieHbl OMMOKH B :
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PacKpbITUM  TOHSATHH, yNOTpPeOJeHMH TEPMHHOB. CTYyIEHT HE CHOCOOEH
CaMOCTOSITEJIBHO BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBCHHBIC TMPU3HAKU H
NPUYMHHO-CJIEICTBEHHBIE CBsI3U. B oTBeTe OTcyTCTBFOT BBIBOJIbl. Y MEHHUE PACKPHITH
3HaueHue OOOOIIEHHBIX 3HAHMW He TMoka3aHo. PedeBoe odopmieHue Tpedyer
MOTPABOK, KOPPEKITHH.

OTtBeT npeacTaBiseT co00i pa3po3HEHHBIC 3HAHUS C CYIIECTBEHHBIMH OITMOKAMH 110
Borpocy. [IpucyTcTBYIOT (hparMeHTapHOCTb, HEJTOTMYHOCTh M30KeHus. CTyIeHT He
OCO3HaeT CBfA3b O0O0CY)XJaeMoro BOIIpoca MO OueTy C JIpyrMMH OOBEKTaMu
JUCUUIUIMHBL.  OTCYTCTBYIOT — BBIBOJBI, KOHKpETH3allUs M  JOKa3aTeJIbHOCTb
n3nokeHus. Pedn HErpaMoOTHas, TCPMHUHOJIOIUA HE HUCIIOJIB3YyECTCA. HOHOJ’IHI/ITeJ'IBHI)Ie
U YTOUHSIOIIME BOMNPOCH TNpenojaBaTeiss He MNPUBOJAAT K KOPPEKIHH OTBETa
CTYJEHTA.

Hnu OTBET Ha BOIPOC MOJTHOCTBIO OTCYTCTBYET unu OTKa3 OT OTBETa

0-9 6.

6.3. Meroanueckue MaTepuaJbl, ONpeae/soIMe Npouelypbl OLeHUBAHUS

XapakTepUCTUKHU MPOLEAYPbI

Bun npouenypst

OK3aMCH

Lenp npoueaypsl

BreisiButh crenens chopmupoBanHoctu komnereHuu [1K-2.1; TTK-
5.1.

JlokanbHble aKThI By3a, | [lonoxkeHne O MPOBEACHMM TEKYLIEr0 KOHTPOJIA YCIEBAEMOCTH U
PeTIaMCHTHPYIOIIHC NPOMEXYTOUHOW aTtectanuu oOyuatommxcst CBOY, Bepcus 3.0,
HPOBENICHUC MPOLCITY PbI yTBepxkaeHo pekropoM CBDY 19.02.2019 1.
[Tonoxxenue o 6amapHO-perTHHTOBOM cucteme B CBOY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 1.
CyOneKTsl, Ha KOTOPBIX | CTYJEHTHI 5 Kypca OakaiaBpHara.

HalpasJieHa NpoLeaypa

[Iepuon mpoBeneHus npoueaypobl

JICTHAA OK3aMCHAIIMOHHAasA CCCCUA

TpeboBaHUsA K TOMEIICHHUSIM H
MaTepUaIbHO-TEXHUUCCKUM
CpeacTBam

CreunanbHo 00OpyAOBaHHbIE IOMEIIEHUS C  J1abOpaTOPHBIMU
CTeHJ]aMM, OTBEYAIOIIUMH TPeOOBaHUSM OCBOCHMS TUCLMIUIMHBI B
IIOJITHOM 00BbeMe.

TpeboBanus K OaHKy | -

OLOCHOYHBIX CPCACTB

Onucanne npoBefieHust | DOK3aMeH ~ NpUHMMaeTcss B ycTHoOW  ¢opMe 1o  Ouieram.

HpouCaypPhI DK3aMEHAaMOHHBIA Owier MO0 JUCHMIUIMHE  BKIIOYAaeT  JBa
TEOpEeTHYEeCKUX  Bompoca. Bpems Ha moarotoBky — 0,5
ACTPOHOMHUYECKHX Haca.

Ixkansl oneHuBanus | Illkana oneHWBaHMS pe3yJIbTATOB MPHUBEAECHA B M. PEUTHHTOBBIN

pE3yJIBTAaTOB peraamedT no aucuumiaunae PITJIL

PesynbTars! nponenypbl

B pesynbrare cmaum Bcex 3amanmii aisi CPC cTyneHTy HEoO0X0auMo
HaOpaTh 45 6a/uI0B, 4TOOBI OBITH TOMYIIICHHBIM K DK3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. Ilepe4yeHb 3JICKTPOHHBIX U NEYATHBIX Y4eOHBIX U3IaAHMI

ABTOp, Ha3BaHUE, MECTO U3JAHUS, U31aTEIBCTBO, IO U3IAHUS
yueOHO TUTepaTyphl, BUI U XapaKTEPUCTUKA UHBIX
WH(POPMAIMOHHBIX PECYPCOB

Kom-Bo
AK3EMILISIPOB
B
OuOIHnoTEKE

TH ()
CBOY

DneKTpoH
HBIC
W3JIaHNSA:
TOYKa
JOCTyTIA K
pecypey
(HammeHo
BaHHE
3BC, Ob
CB®Y)

OcHoBHas auTeparypa

MuxkpormnpolieccopHas aBTOMaTHKa U peJieiiHas — 3ammra
INEKTPOIHEPTCTUUECKUX CHCTEM: y4e0. mocobue st CTYy.
By30B / A. ®@. JIpskoB. H. M. OBuapenko. - 2-¢ usm., crep. -
Mockpa: U3n. gom MDOMU, 2010. - 335 c. : WL, CXEMBI. -
bubauorp. : c. 325-331. - ISBN 978-5-383-00467-8 : 627,00.

20

Br16op XapaKTepUCTUK u YCTaBOK 3alLUTHI
3NEKTPOOOOPYA0BaAHUS c MCIIOJIb30BaHUEM
MHUKponporneccopHbix TepmuHaioB. Y.2 / A. JI. ConoBsés. -
Mocksa: HT® "Ouepronporpecc”, 2008; Juepretuk. - 124 c. :
ui. - (b-uka snexTporexHuKa, MpWI. K )KypHany "DHepreTuk";
Boim. 5(113)). - bubnumorp. : c.121. - ISBN 0013-7278 : 6/11.

MaremaTHuecKkoe MOJCITUPOBAHUE DJICKTPUUYSCKUX MAIIIHH:
yue0. nns ctya. By3os / U. I1. Komewios. - U3a. 3-e, nepepab. u
nom. - Mocksa: Beicm. mik., 2001. - 327 ¢. : wi. - bubnuorp. :
c. 319. - IIpeam. ykasz. - ISBN 5-06-003861-0 : 100,00.

JlononHuTebHAS IUTEpATYpA

MonenupoBanue TerooOMeHa B TEXHUYECKUX cHcTeMax / A.
I Manepa. - Mocksa: Hayu. ¢oun I[IWMJI um. B. A.
MensaukoBa, 2005. - 204 c. : un. - ISBN 5-901171-06-3 :
196,92.

besyrnos /I. A., Kanmuenko U. B. Lludpossie ycrpoiicTBa U
MHKpOIIpoIieccoprl. YuebHoe nmocodue. M3narenscTBo: PocToB
H/J1: ®enukc, 2006.-480 c.

CucTeMBbl YIIpaBICHHS 3JICKTPIPUBOJIOB: yueO. I CTYJACHTOB
BhIcII. yue0. 3aBeaenuii / B. M. Tepexos, O. 1. Ocunos ; mox
pen B. M. Tepexosa . - 2- e usn., crep. - MockBa: Akaaemus,
2006. - 300 c. : wmn., Tabn. - (Beiciee mpodeccroHaIbHOE
obpasoBanue). - bubnuorp.: ¢. 296-297. - ISBN 5-7695-2911-3
: 182,82,

10

CucTteMbl ynpaBiCHHs JJICKTPIPUBOJIOB: y4eO. IS CTY/I.
By30B / B. M. Tepexos, O. N. OcunoB ; mox pex B. M.
Tepexona . - 2- e usn., crep. - Mockpa: Akanemus, 2006. - 300
C. : wi., Tabn. - (Beicm. mpod. obpazoBanue). - bubmumorp.: c.
296-297. - ISBN 5-7695-2911-3 : 182,00.
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8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT»
(nanee cerb-HTEpHET), HEOOXOAMMBIX JISI OCBOEHHS TUCUUIIMHBI

e DjexTpuuecTBO U cxeMmbl http://www.elektroshema.ru Ha3zapenko Anekcanap Kupummosuu

e DJeKTpUYECKUN NPUBOJ - BUKM3HAHUE https:// www.wikiznanie.ru/

e [llkona ans snextpuka (CpaBOYHUK JIEKTPUKA)
http://www.electricalschool.info/spravochnik/

e Kypc 1o »neKTpoTeXHUKE U OCHOBAaM dJIeKTpoHuKe. Banrommu M.B. http://eleczon.ru

e CrpaBOYHHMK 3JIEKTpHKA U SHepreTuka. http:// www.elecab.ru/history.shtml

e DJeKTpOHHAas dIEKTpOTeXHUUYecKas Oubmuoreka. http:// www.electrolibrary.info/history/

9. Onucanue MaTePUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 1JIs1 OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

- MOAYyJIbHad OG’BGKTHO-OpHCHTHpOBaHHa}I JUHaMHUYCCKas yqe6Ha$1 cpcaa «Moodley.

10. Ilepeyenb HHGPOPMAUMOHHBIX TEXHOJIOTHId, HCIOJIb3yeMbIX IIPH OCYIIeCTBJIECHUH
o0pa3oBaTeIbHOIO NMpoIecca Mo TUCHUILINHE, BKIIYAS NepedyeHb NPOrpaMMHOro
o0ecreyeHus 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM.

10.1. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMBIX TIPU OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIecca MO AUCHUILINHE

[Ipu ocymecTBIeHUN 00pa30BaTEIbHOIO Ipoliecca MO JUCHUILUIMHE HCHOJIb3YIOTCA
creayrone THPOPMAIMOHHBIE TEXHOIOTHH:

® ICTIOJIb30BAHNE HA 3aHATHUSX DJIEKTPOHHBIX W3JAHWH (YTEHHE JEKIHMHA C HMCIIOJIb30BaHHEM
CJIaliI-TIpe3eHTAlMi, 3JIEKTPOHHOIO Y4eOHOro Imocodus), BHUAEO- U ayAHOMaTepuanoB (depes
WnTepuer);

e OpraHu3anus B3aMMOJAEHUCTBUS C OOYYAIOUIMMHUCSA IOCPEACTBOM 3JIEKTPOHHOM MOYTHI U
CJ10 Moodle.
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JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.B./1B.04.01 MukponpoueccopHble CHCTEMbI YIIPABJICHHUS 3JIEKTPONPHBOI0B

YueOusblit BueceHHBIE N3MEHEHUS IIpenonaBarens IIpoTokon 3acenanus
roJ (®HO) BBITy CKaIOIIEH
kadeapsi(nata,Homep),
®UO 3aB.kadenpoit,
HOJINCh

B mabnuye yxazvieaemcs monvko xapakmep usmMenenull (Hanpumep, usmenenue memvl, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, Cpeocme NPOMedCYMOYHO20 KOHMPOIA) C yKazauwuem NyHKmog paboueti npocpammbul. Camo codepoicanue
usMeHeHull 0oPMAAEMCA NPUTOHCEHUEM O CKEO3HOU HyMepayul.

17



MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparmu
DdenepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEkKAECHUE BBICIIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit uHCTUTYT (punmnan) GDI'AOY BO «CBDVY» B r. Heprourpu
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