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1. AHHOTALIUA
K pado4eil nporpaMmme AU CHUNINHBI
b1.B./1B.04.01 MukponpoueccopHble CHCTEMBbI YIIPABJICHHUS JIEKTPONPHUBOI0B

Tpynoémkocts 3 3.e.

1.1. Iesqpb ocBOCHHUSA U KpPaTKoOe COJep:KaHHe TUCIUIITTHHBI

Heab ocoenusi: ChopmupoBaTh 0a30BbIC 3HAHUSA, CBSA3aHHBIE C OOIIMMHU MOHSATHUSIMHU
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.

Kpartkoe comepxanue QuCHUIIMHBI: BasupyroTcs Ha HCNOIB30BAHMM, NMPU H3YYECHHUH
MaTepHalioB, IEPEXOJOB PACCMOTPEHHs] OT YaCTHBIX IIOJIOKEHUH M cioy4daeB K OOIIMM, W,
HAao0OpOT, OT OOLIMX MOJIOKEHUN M CIIy4aeB K YaCTHBIM C WIUTIOCTpAIe CYIIHOCTU SIBJICHHM

MPAKTUYCCKUMHU U paCYHCTHBIMU ITPUMEPAMMU.

1.2. IlepedeHb IUIaHHUPYEMBIX pe3yJbTATOB OOy4eHHs] IO JUCHUILVINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

[Inanupyembie
€3yJIbTaThl
HanmeHnoBanue pesy
OCBOEHHA Nunukatopsl
KaTEeropuu [Lmanupyemsbie pe3ynbTaThbl O11eHOYHEBIE
porpamMMbl ITOCTHKEHUS
(Tpymrb) - 00y4eHHUs MO TUCITUTUINHE CpencTBa
o (xon m KOMIIETEHIIUHI
KOMIIETEHITHI
coepKaHue
KOMITCTCHIINH )
[Mpoextnerit | [1K-2: [K-2.1: 3HaTh: PaznoypoBHe-
Crocobexn PaccunteiBaeT 1 | - OCHOBOIIOJIATAIOIIIIE BBIC 3aJIaHHUS,
MIPOBOJIUTH MIPOCKTUPYET TEOPETUYECKUE TTOJIOKEHUS nabopaTtopHbIe
o0ocHOBaHHE TEXHUYECKUE M3y4aeMOM TUCIIUTIIMHEI, u
MPOEKTHBIX OOBEKTHI B MaTEMAaTHYECKOE MPAKTUYECKHUE
peleHnit COOTBETCTBHH C 000CHOBAHME U OIMCAHNE paboTHI, TECT.
TEXHUYECKUM TEOPETUUECKUX TOJIOKEHHM
3aJJaHuEM C JaHHOW TUCLUILINHEL,
HUCIOJIL30BAaHUEM 00JIaCTH TEOPETHYECKOTO 1
CTaHJIAPTHBIX MIPAKTHYECKOTO
CpEICTB MIPUMEHEHHUS CYIIECTBA
aBTOMaTHU3alMH IIOJIO’KEHUH TaHHOH
MIPOEKTUPOBAHUS. JUCLIAIUIAHBL, POJIb 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

pALy ApYIUX TEXHUYECKUX

JIMCIIATUTHH;
Ymers:
Krnaccugpunmposatsb
U (pPOBBIC JIOTHIECKHE
MHKPOCXEMBI; paboTaTh ¢
Pa3IMYHBIMHU CHCTEMaMHU
CUMCIICHUS, YMETb UX
peoOpa3oBbIBATH;
HCIIOJIB30BaTh OCHOBHBIC
AJIEMEHTHI TU(POBOMA
TEXHHKH JIJISI pacuera u
CHHTE3a CXeM; BEIOUpPATh 1
MIPOTPaMMHPOBAThH
MHKPOTPOIIECCOPBI 1
MHUKPOKOHTPOJIIEPHI;
PaCCUHTHIBATH TTApAMETPHI H
XapaKTEepPUCTUKH CXeM Ha 0aze
MHUKPOIPOIIECCOPHON TEXHUKH;
MMPUMCHATD TOJTYUYCHHBIC
3HAHUS Ha TIPAKTHKE.
Baapers:
Hassikamu coctaBneHus
TEXHHUYCCKOT'O 3aJaHus Ha
MIPOCKTHPOBAHNE
ABTOMATU3UPOBAHHOI'O
AJIEKTPOIIPHUBO/IA; BHITIOJHATH
MaTeMaTHYeCKOe OMUCAHUE
CJIO’KHBIX
ANEKTPOTEXHUIECKIX
00BEKTOB. MPUMEHSITh
MHUKPOTIPOIIECCOPHIO TEXHUKY
B CHCTEMaX aBTOMAaTH3aIMH U
yIIpaBICHUS
TEXHOJIOTUIECKUMHU
poIeccaMu.




1.3. MecTo icuMIVIMHBI B CTPYKTYPY 00pa30BaTeJIbHOM IPOrpaMMBbl

WHuaexcel 1 HAMMEHOBAaHUS YY€OHBIX TUCIUTUIHH

CutoBast QJICKTPOHMKA.

HaunmenoBanwue (MOyJIeit), IpaKTHK
Nunexc JIUCIUATITUHBI Cemectp Ha KOTOpIE JUL KOTOPBIX
(Momysn) U3YYCHUS coziepkaHue JTaHHOU
OITHpAcTCs WCLIMILIMHBI (MOYJIs)
TpaKThikH cofiep>kaHue JTaHHOU Amcn Ay
BBICTYIIA€T
JACIATITHHBI 9
omnopoit
(mozyss)
b1.B.JIB.04.01 | Mukpomnporiecco- 10 b1.0.13 b2.B.04 (I1x)
pHBIC CUCTEMBI Maremartuka [TpomsBoacTBeHHAS
YIPaBJICHUA b1.0.16 MPEJIUIUIOMHAS IPAKTUKA
SJICKTPONPHUBOLIOB HNudopmartuka B3.01 (1)
51.0.29 [ToaroroBka k mpoueaype
Teopus 3aIUTHI U 3alIUTa
aBTOMAaTUYECKOTO BBIITYCKHOMN
yIpaBlIeHus, 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 yqe6Horo IjiaHa:

Kon u Ha3BaHMe AUCIUIUTUHBI IO Y4eOHOMY IJIaHy b1.B./1B.04.01 MukponpoueccopHsie
CUCTEMBbI YIIPaBJICHHUS AIEKTPOIPUBOIOB
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 yacax JOT wim DO, B
Jacax
O6bem padoTsl (B wacax) (1.1.+1.2.+1.3.): 12 -
1.1. 3aHsATHS JTEKIMOHHOTO THNA (JICKIIH) 6 -
1.2. 3aHaTHs CEMMHAPCKOTO TUMA, BCETO, B T.4.: -
- IPAKTUYECKUE 3AHATUA 4 -
- 1abopaTopHbIC PAOOTHI 2 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJB CaMOCTOSITEIIbBHOW padoTHI, - -
KOHCYJIbTAIUH)
Ne2. CamocrosiTesibHast padora 00y4alIIMXCH 87
(CPC) (B yacax)
Ne3. KouimuecTBO 4acoB Ha 3K3aMeH (IIPU HaJTUIUH 9
9K3aMEHA B YUEOHOM IIJIaHE)

'Vka3bIBaeTCsl, €CIIM B aHHOTAMH 00Pa30BaTeIbHOM IPOrpaMMBI 110 03ulnH «CBEACHHUSI O IPUMEHEHUH TUCTAHIMOHHBIX
TEXHOJIOTHH U 3IEKTPOHHOTO 00yUYCHMS YKa3aH OTBET «J1ay.
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3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B 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 - 15 (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)
OK3ameH 9
Bcero uyacos 108 6 4 2 87

IIpumeuanue: [TP-moaroToBka K npakTu4eckuM padoram. JIP-oaroToBka K 1ab0paTOPHBIM 3aHITHSIM.
3.2. Coagepxxanue TeM NPOrpaMMbl TN CIATIIAHbBI

Tema 1. OGmiue cBeIeHUSI O MUKPOIIPOLIECCOPHBIX CPEJICTB..

OOmume cBeneHusi 00 SJIEKTPONPHUBOJE. 3HAYCHHE OHIIEKTPONPUBONA B PEIICHUH 3a/ad
MEXaHM3allMM U aBTOMATHU3allMH IMPOU3BOJICTBEHHBIX MPOIECCOB B HedTeqoObIBaroIieil U razoBoi
MPOMBIIUICHHOCTH. Kitaccupukamnus 31eKTpOnpUBOIOB.

Tema 2. Mukpomnponeccopbl ¥ MUKPOKOHTPOJLIEPHI

DNEeKTPONPHUBO/I KaK MEXaHUYECKasl CUCTEMa, MOMEHTHI, JICUCTBYIOIINE B AJIEKTPOIPHUBO/IE,
MEXaHHU-YECKUE XapaKTEPUCTUKH DJIEMEHTOB MPHUBOJAA, MPUBEIACHHE MOMEHTOB M CHJI, ypaBHEHHE
JIBIKEHUS TPUBOJIA, YUET TIOTEPH B Mepeavax, CTaTHUECKUE U JUHAMUYECKUE PEKUMBL.

Tema 3. [{ludpoBbie HHTETPATBLHBIC CXEMBI
AIEKTPOTEXHUYECKUX KOMILJICKCOB.

DNEKTPONPUBOJ OYPOBBIX YCTAHOBOK. DJIEKTPOABUTATEIHN U CUCTEMBI YIIPaBICHUS
AJIEKTPONPUBOJAMHU  CTAaHKOB-Kauajok. [lorpykHble SJIEKTPOABUTATENH, CTAHIMU YIpaBICHUS.
DNEKTPOMPUBOJ] TEXHOJIOTUYECKUX YCTAHOBOK MTPOMBICIIOBBIX KOMIIPECCOPHBIX CTAHIIUMA.

3.3. ®opmbl M MeTOAbI IPOBEIECHNS 3AHATHIA, IPUMeHsieMble YUeOHbIe TEXHOJIOTUHU

Jlist u3ydeHus: AUCHUILINHBI MPEIyCMOTPEHBI Cleayronme (GopMbl OpraHU3aluu yuyeOHOTO
mpolecca: JISKIUH, MPaKTUYeCKhue M JIabopaTOpHbIE 3aHSTHUS, CaMOCTOSTENIbHAsE paboTa CTYJIEHTOB,
VHJIUBUYaJIbHBIE U TPYIIIIOBbIE KOHCYJIbTALIUH.



B mpouecce mnpenojgaBaHus IUCUUIUIMHBI CHELUAIbHBIE HMHTEPAKTUBHBIE TEXHOJOTUU HE
MIPe1yCMOTPEHBI.

4. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUs 1JISi CAMOCTOSITEIbHOH PadoThl
00yYaOIIHUXCS M0 TUCHUIJIMHE

Conepxanune CPC
Ne HammenoBanwue pasnena (TeMbI) Bug CPC Tpyno- DOpMEI 1 METOABI
JVCIUTITHHBI €MKOCTb (B KOHTPOJIS
Jacax)
1 OO611Me CBEAEHUS O Bremonnenue I[1P 15 AHanmM3 TEOPETHUYECKOTO
MHKPOIIPOIIECCOPHBIX CPENICTB. Marepuana, BbIIOJIHEHUE
ITP (Bueayn.CPC)
2 MHuxkponpoueccops! 1 Brmonnenue JIP 32 AHanu3 TEOpeTHUYECKOro
MHUKPOKOHTPOJIIEPHI Brmonnenue 1P Marepuana, BBIIIOJHEHHUE
1P, JIP (Baeayn.CPC)
3 [{udppoBbie HHTETPAIBHBIE CXEMBI Brimonnenue JIP 40 AHanu3 TEOopeTHUYECKOro
Brinonuenue 1P Marepuasna, BBIIOJHEHHE
1P, JIP (Baeaya.CPC)
Bcero wacos 87

JlabopaTopHble padoThbl WIH JIA0OPATOPHBbIE MPAKTUKYMbI
TeMbl 1a00paTOPHBIX padoT

JlabopatopHast padota Nel: 3anuce 1 BBIMIOJIHEHUE TPOCTHIX MTPOTPAMM yIIPABJICHUS
JJIEKTPOIIPUBOJIOM.

JlabopatopHas padota Ne2: [{udpoBsie peryisiTopbl HA OCHOBE MUKPOKOHTPOJLIEPA.
JlaboparopHas pabota Ne3: Apudpmerndeckast o0padotka napopmanuu. BemonHeHwe
apu(METHYECKUX OTIEePAIIUH.

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

Pabota Ha 1a00paTOPHOM 3aHATHM:

B nepuox ocBOeHHS JAMCLUUIUIMHBI  CTYAEHTHl IOCELIAIOT  JIEKIIMOHHBIE  3aHATHS,
CaMOCTOSITENIBHO U3y4aroT JONOJHHUTEIbHBIN TEOPEeTHYECKUI MaTepuan K JJaDOpaTOPHBIM 3aHATHUSAM.
Kpurepusimu oreHku paboThl Ha J1a0OpPATOPHBIX 3aHATHSAX SBISETCS: BIAJCHHUE TEOPETUYECKUMU
MOJIOKEHUSAMHU II0 TeMe, BBINOJHEHHUE j1abopaTopHbeIx pador. CamocrosiTenbHas paboTa CTYJEHTOB
BKJTIOYAET MPOPa0OTKYy METOAMYECKHX PEKOMEHJAlMil M JOMOJHHUTENbHOW Y4eOHOW JuTepaTryphl B
COOTBETCTBUM C IUIAHOM 3aHATHUS; BBIIOJHEHHE J1a00opaTopHbIX paboT. OcHOBHOH (popMoil nmpoBepku
CPC sBnseTcss mpoBeAcHHE TaOOPATOPHBIX pabOT W TNHCHBMEHHOE HANMCAHUE IOJYYCHHBIX
Pe3yNbTaTOB COINIACHO METOAUYECKUM PEKOMEHJALUAM.

ConepxaHue AMCUUIUIMHBI, pa3padoTKa JIAOOPATOPHBIX 3aHATHI C yKa3aHHEM OCHOBHOU H
JOTIOJIHUTEIbHON JIMTEPATypbl K KaXKIOMY 3aHATHIO, a TaKKe€ METONWYECKHUE PEKOMEHIALUU K
BBITIOJIHEHHUIO JIA0OPATOPHBIX 3aJaHWM, 00paslibl MX BBIMOJHEHUS MPEACTaBICHbI B MeToandecKux
YKa3aHHAX 10 Kypcy «MHUKpONpOLECCOPHBIE CUCTEMBI YIIPABJICHUS MJIEKTPOIPUBOAOBY.

Kpurepusimu 1711 OLIEHKM pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSITENILHOW PabOThI CTyICHTA
SBIISIOTCS:

- YpOBEHb OCBOEHUS yUeOHOT0 MaTepuara;

— YMEHHE UCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS MIPH BBIITOJIHEHUH JIa0OPATOPHBIX padoT;

- NPaBUIBHOCTD BBIMOJIHEHUS TaO0paTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS PE3yIbTaTOB.



KpuTtepun onieHKH 0T4eTa 0 BHINOJTHEHUH JIA00PATOPHO padoThI:

XapaKTepuCcTHKA 0TBETa HA TeOPeTHYeCKUH BOIPOC /
BbINOJHEHNSI IPAKTHYECKOI0 33 IaHUSA

KoauuecTBO
HAOpPaHHBLIX 0AaJIJI0B 3a

Ilonyuen  Odonyck K  GbINOJIHEHUI0  1AOOPAMOPHOU  pabomvl
[0/Ipa3yMeBalOINi, YTO TEOPETHUYECKUH MaTepual, H3JI0KEH B
o0bemMe, HeoOXOAMMOM Ui BBIMIOJIHEHUS J1a00paTOpHOl paboThI;
chopMyIHpOBaHbl ENU U 33Ja4yM, TpeOylollue pemeHus B XOoJe
BBITIOJTHEHHSI J1abopaTOpHOW paboThl; NPUBEIEHBI HEOOXOIHMBbIE
cXeMbl, (POpMYJIBI U COOTHOIICHUS, pelIeHbl MPEATIOKEHHbIE 3a/1auH;
0003Ha4YeHa IMOCJEOBATEIbHOCTh  BBIMOJIHEHUS  J1abopaToOpHOI
pabotel. JlabopamopHas paboma 6vlnoiHena 8 NOIHOM OOveme,
CaMOCTOSTENBLHO, c coOJIroIeHrEM HEOO0XO0INMOK
IIOCJIEI0BATEIBHOCTH MPOBEACHUS ONBITOB U U3MEPEHUM, BCE OIBITHI
MIPOBEJICHBl B YCJIOBHSIX U PEXKHUMax, 0OECHEUMBAIOIINX MOTyYEHHE
NpPaBUIbHBIX PpE3yJIbTaTOB U BBIBOJIOB, COOJIIOJIEHBI TpeOOBaHUS
MpaBWJI TEXHUKH O€30MaCHOCTH, MPOJEMOHCTPUPOBAHO YMEHHE
YUTaTh U COOMPAThH IEKTPUUECKUE CXEMBI CO 3HAHHEM CHMBOJIMKH,
MOHMMAHUA TEPMHUHOJNOTHH. Ha oamy 3awumvl npedocmasnen
omuem TIO pe3yibTaTaM JabopaTOpHON pPabOThL, OQOPMIIECHHBIN B
coorBercTBUU ¢  TpeboBanmsimu ['OCT  egmHOM  cHUCTEMBI
KOHCTPYKTOPCKOU JOKYMEHTALUH (ECKL), IIOJTHOCTBIO
0oTOOpaXkalolMii TNpoOBENEHHbIE HCcenoBaHusA. B Xoze 3ammuThl
IIPOJEMOHCTPUPOBAHO 3HAHUE OCHOBHBIX 3aKOHOB M METOJOB
aHaJlu3a MPOLECCOB, NPOTEKAIOIUX B HCCIEAyeMoil 00iacTH,
JIOTMYHO ¥ IPAMOTHO M3JI0’KE€HBl YMO3aKIIOUEHHsI U BBIBOBI.

40 0asyu1oB

Ilonyuen  Oonyck K  8bINOIHEHUIO  1AOOPAMOPHOU  pabombi.
Jlabopamopnas paboma 6vinoiHena 8 NOIHOM 00veme, C
COOJIIOICHNEM  HEOOXOIUMOM  TMOCTEAOBATEIIBHOCTA  TTPOBEICHHUS
OTBITOB W HW3MEpPEHUH, BCE OMBITHI TPOBEJACHBI B YCIOBUSIX U
pekHMax, 00eCIIeYHBAIONINX ITOTYICHHE TIPABHIIBHBIX PE3yJIbTATOB U
BBIBOJIOB, COOJIIO/ICHBI TPeOOBaHUs MPAaBUII TEXHUKH 0€30MacHOCTH,
MIPOJICMOHCTPHPOBAHO YMEHHE YUTaTh M COOHMPATH DIICKTPUICCKHE
cxeMmbl. B mpolriecce BBIMOTHEHHUS TaOOpaTOpHON pPabOTHI CTYIEHT
oOparancs 3a TOMOIIBIO K MpenofaBarento. Ha oamy 3awumul (unu
8 CPOK He no30Hee 3 OHell Om 0ambl 3aWuUmsl) NPedoCmagiien omyem
Mo  pe3yJbTaraM JIabopaTopHOW  palboThl, OGOPMIICHHBIA B
cootBercTBUU ¢  TpebdoBanusiMu ['OCT  enuHOl  crcTeMbI
KOHCTPYKTOPCKOU JIOKyMEHTalUN (ECKH), ITOJTHOCTBEO
O0TOOpaXkaromMii TMPOBENCHHBIE HCCIeNOBaHUs. B Xoae 3ammThl
MIPOJICMOHCTPHPOBAHO 3HAHUE OCHOBHBIX 33aKOHOB M METOJIOB
aHallM3a MPOIECCOB, MPOTEKAIOIMX B HccleayeMoit obmactu. Ilpu
OTBETaxX JIOMYIICHBl HETOYHOCTH, KOPPEKTUPYEMBIC CTYISCHTOM C
MOJICKAa3KU MpenoaaBaTes.

35 damnoB

Ilonyuen  Oonyck K  8bINOIHEHUIO  J1AOOPAMOPHOU  pabombi.
Jlabopamopnas paboma 6vinoiHena 8 NOIHOM 00veme, C
COOMIOICHNEM HEOOXOIUMOM  MOCTEAOBATEIIBHOCTA  TTPOBEICHHUS
OTBITOB U HM3MEPEHMIA, COONIIONEHBI TpPeOOBaHUS MPaBUI TEXHHUKHU
Oe3omacHocTd. B mpouecce BhImonHeHUs 1a00paTOpHOM padOTHI
CTYJEHT oOpalmajics 3a MOMOULIbI0 K Ipemnojaasatento. Omuem no
pe3yrbmamam — 1abopamopHot.  pabomsl,  OPOPMIEHHBIM B
cootBercTBUU ¢  TpebdoBanusimMu ['OCT  enuHOM  crcTeMBI
KOHCTPYKTOPCKOM JIOKYMEHTALUN (ECKL), ITOJIHOCTBEO

25 6amoB




O0TOOpaXKaroMii MPOBEICHHBIE HCCICNOBAHUS, TPEJOCTABICH HE B
cpok. B Xxoje 3ammTBl MPOJEMOHCTPUPOBAHO 3HAHWE OCHOBHBIX
3aKOHOB W METOJIOB aHallu3a MPOIECCOB, NPOTEKAIONUX B
uccaenyemorr obnactu. Ilpm  oTBeTax  AOMyIIEHBI — OIIMOKH,
KOPPEKTUPYEMBIC CTYJACHTOM C MOJACKA3KH MPEIO1aBaTelIs.

[Ipn monydeHMHm A0IMyCKa K BBIIOJHEHHUIO JIA0OPATOPHOW pPabOThI
OTBCTHBI BBISIBUJIM HC3HAHUC CTYILCHTOM onpeneneHHﬁ OCHOBHBIX
MOHSATUH, 3aKOHOB, MPABHJI, OCHOBHBIX IMOJIOKEHUN TEOpUH, GOpMYI,
HC3HAHUC HpI/ICMOB pGIJ_IeHI/ISI 3aJda4, aHaJIOTrn4YHbIX paHee peH_ICHHbIM
Ha MPAKTUYECKHUX 3aHATHUAX, T.C. YPOBEHb 3HAHUU HE TO3BOJISIET EMY
HpOBeCTI/I OIIBIT, HCOGXOI[I/IMLIC paC‘-IeTBI, NN HCIIOJIB30BAThH
MOJTyYEHHBIC JIAHHBIE T (POPMYIIUPOBKH BHIBOJIOB.
I[OHOJIHI/ITCHLHBIG 158 yTO‘-IHHIOIJ_II/Ie BOHpOCBI HpCHOIIaBaTeHH HC
MIPUBOAT K KOPPEKIIUU OTBETA CTY/ICHTA.

unu

OTBeT Ha BOIPOC MOJTHOCTHIO OTCYTCTBYET

unu

OTka3 oT OTBETa

MeHee 25 0aos,
«HEYIOBJICTBOPUTEIHHO

TeMbl NPaKTHYECKUX PadoT:

[Tpaktuueckas padora Nel «CocraBieHue BBIpOXKEHUS ST BBIXOIHOW (DYHKINU apu(dMETHKO-

JIOTHYECKOT0 OJIOKa.

[Ipaktuyeckass pabora Ne2 «MuHMMH3aLUs W TpeoOpa3oBaHUE JTOTMYECKOW (QYHKUIMHU Ha

yemenTax 21JIN-HEy.

[Tpaktrueckas padota Ne3 «CuHTE3 JIOTHUECKUX SJIEMEHTOB ISl HHTETPATIBHOM CXEMBI».

[Ipumep 3amanns 11 IPAKTUKH:

Kapter KapHo ciysxat mjisi aBTOMaTU3aIuy MOUCKa «CKJICHMBAEMBIX)» CJIAra€MbIX U TIPEICTaBIISIOT
co00i1 TabIMIly BCEBO3MOXKHBIX HA0OPOB apryMEHTOB JOTHYECKOW (PYHKIMU (YUCIO apryMEHTOB

00bI4HO < 6).

Tak nus 2-x APryMCHTOB KapTy KapHo MOJHO IIPCACTABUTD KaK,

X1 X1

X2 X7 X1 iz X1

X2 X2)?1 Xo X1 X2

Ecnmun kakoil nm00 HaboOp apryMeHTOB JIOTHYECKOM (YyHKIMHM, MpPEeACTaBICHHBI B BHJE
JIOTUYECKOr0 IPOU3BENEHUs (MHUHTEPM) MPUCYTCTBYET TO, B COOTBETCTBYIOLIEH KIJIETKE KapThl
npocrasisiercs «1» («0» He craBarcs). 3amonHeHHas kapra KapHO NOUIeKHMT CKIEHBaHUIO
(rpaguueckn 3TO 0XBAaT KOHTypamMH), HpUYEM B pE3yJIbTUPYIOIIEM BBIPAXEHUH KOHTYP
NpEeACTaBIseTCs B BUJAE JIOTMUECKOTO IMPOU3BEICHUS apryMEHTOB BXOJSIIMX B KOHTYp TOJIBKO B
OpSMOM WJIM TOJILKO B MHBEPCHOM BHJIE, @ YHCIO KOHTYPOB OIPEEIISET YHCIIO ClaraeMbIX (hyHKIIHH.
CkienBaHME OCYIIECTBIISETCS M0 CIETYIOIUM MIpaBHiIaM:




® CKJIeMBaThCsl (OXBATHIBATHCSI KOHTYpPaMH) MOTYT JIMIIb EIUHUIL (TIe N - 1EJ0€ MOJIO0KUTEITLHOE
YUCIO0);

® CKJIEUBAThCS MOTYT JIUIIb MHUHTEPMBI, KOTOPBIC 3aMMCaHbl B BHUJE €IMHUI] B COCEJIHHMX KJIETKAX
KapThl 10 TOPU3OHTAIU UJIU NIO BEPTUKAIIH;

® CKJICMBAaE€MBbIMHU TaK)K€ CUUTAIOTCS KJIETKH BEPXHETO U HUKHETO PSAJOB KapThl, KpaiHErO MpaBoro 1
KpalHero JIeBOro CTOJIOIOB;

® KOHTYpPamH JOJDKHBI OBITh OXBAUEHBI BCE €IUHUIIBI;

® OJIHY €UHUILY MOXKHO OXBaThIBaTh KOHTYpPaMu IIPOU3BOJIBHOE YUCIIO Pa3;

B pesynbrare ckiemBaHUS AOKHBI UMETh KOHTYypa OTBEYAIOIIME CIEAYIOIIMM TpPeOOBaHUSAM -
KOHTYpa JIOJKHBI OBITh KaK MOXXHO INIHpE (OXBATHIBATh MAKCHMAJBbHO BO3MOKHOE YHMCJIO CJIMHUIL),
KOHTYPOB JIOJDKHO OBITh KAK MOYKHO MCHBIIIE,

[Tpumep: [1pu nomonu kaptel KapHo MUHIMU3UPOBATH TAaOIMUHYIO (DYHKIHIO U TpeoOpa3oBaTh K
BUJly 1Jis peanu3auuu Ha snemenTax 21-HE.

X] 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
X5 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
Xy 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
st 4-x aprymenToB kapTy KapHo Bcerja MOKHO TIPEICTaBUTh Kak
X1
A\
'd N\
\
X4X3X2X1 )?4X3 X2;1 X4X3X2X1|X4X3X2X1
r > X3

X4X3 XX X4X3X2X|X4X3X2X (| X4X3X2X]

X4< S

X4X3X2X1[X4X3X2X1[X4X3X2X ([X4X3X2X]

\.
X4X3X2X[X4X3X2X1[X4X3X2X] )?4;3;2X1
v J
Vv
X2

B cTpokax (cTondriax) oxBaueHHBIX (GUTYPHOUN CKOOKOM 3HAU€HHE COOTBETCTBYIOIIETO apryMEHTa
BOCTIPUHUMAETCS Kak MpsimMoe (B Buae «1»), B HEOXBauCHHBIX - Kak WHBepcHOe (B Buae «0»). Torma,
eciu 3a7aHa Tabnuna QyHKIui Y, moaydnuM:



X1

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

B EE X

B T
X

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

Metoanueckue yka3aHus AJs IOMOIIM 0Oy4arolMMCs B YCIEIITHOM OCBOEHUM JUCLUIUIMHBI B
COOTBETCTBHUH C 3aIUIAHUPOBAHHBIMH BUJAMH YU4EOHOM U CAaMOCTOSATENILHON PabOThI 00yUaIOIIUXCSL:

KosmmmuecTBo
ABTOp, Ha3BaHHUE, MECTO HU3aHNs, M31aTEeJbCTBO, IO/ Hamnune PK3EMILISIDOB
Ne U3IaHMSA YUeOHOM JIUTepaTyphl, BUA U XapaKTepUCTHKA rpuda, Bujg B 6H6Jm0TI:>1ce
n/n HHbIX HHGOPMALMOHHBIX PECYPCOB rpuga CB®Y

AntonenkoB, J[.B. PaszpaboTka aBTOMaTHYECKOTO
VIPaBJICHUSI SHEPIeTUYECKUMU W TPOM3BOJICTBCHHBIMH
oowvekTtamu mpennpusaThii Ha 06aze SCADA-cucremsr
1 TRACE MODE UYacre Nel [Tekcr] : yueOHO-
Metonudeckoe mocobue / J[.B. AntonenkoB // TU ()
OI'AQY BIIO «CB®Y». — Heprorrpu, 2012. — 110 c.

45

AntonenkoB, J[.B. PaszpaboTka aBTOMaTHYECKOTO
YOpPaBIEHUSI SHEPreTUUYECKUMH M TPOU3BOJCTBEHHBIMU
oowvekramu mpennpusaThii Ha 06aze SCADA-cucremsr
2 | TRACE MODE UYacrp No2 [Tekcr] : yueOHO-
metoanueckoe mocooue / JI.B. AnronenkoB // TU ()
OI'AOY BIIO «CB®VY». — Hepronrpu, 2012. — 63 c.

45

Mertonuueckue ykazanus pasmeniensl B CZIO Moodle:
http://moodle.nfygu.ru/course/view.php?id=14683
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PelTHHIOBBIN perjiaMeHT 0 JAUCUMILINHE:

Bun Boinosnnsiemoii yueOHoi padorsl | KommuectBo | Kommuectso Ilpumeuanue
Ne (KOHTPOJIMPYIOIIIHE MATEPUAJIbI) 6ayutoB (min) | 6amI0B (Max)
Hcnvimanus / Bpewms, uac
Dopmwvr CPC
1 | JTabopaTopHbie 3aHITHS 36 20 40 3HAHUE TEOPUH;
BBIINIOJTHCHUEC
J1a00paTOPHOI pabOTHI
2 | IlpakTueckue 3aHATUS 49 25 30 3HAHHUE TEOPUH;
BBIINIOJTHCHUEC
J1a00pPaTOPHON paboThI
Hroro: 85 45 70

6. DoHJ O1LIEHOYHBIX CpeacTB AJisl MPOBEACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallun Oﬁy‘{alOIIII/IXCH mo

JTUCIHUILTHHE

6.1. [loxa3zaresiu, KpUTEPUHU M HIKAJIA OLEHNBAHUSA

Konst Wnpvkaropsl IoxazaTtens [kane! onleHUBaHUS YPOBHS C(HOPMUPOBAHHOCTH
OILIEHMBAEMBIX JOCTHKEHHS OLIEHUBAHUS KOMITETEHIIMH/3JIEMEHTOB KOMITETCHITNN
KOMITeTEHIIMH | KOMIIETCHINH (mo m.1.2.PTI 1) YposHn Kpurepun onennBanus Ouenk

OCBOCHHS (IecKkpUnTOpHI) a
ITK-2: TIK-2.1: 3HATD: Bricokuit JlaH noaHbld, pa3BepHYTHINA OTBET Ha Oty
Criocoben PaccuntreiBaeT 1 | _ OCHOBOIONATAIOMIHE MOCTAB/IEHHBIH BOMPOC, MOKasaHa -HO
MIPOBOUTH MIPOCKTUPYET TeopeTHUECKHE COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 110
000CHOBaHME | TEXHUUYECKHE N — JUCLUIIINHE, TOKa3aTeIbHO PACKPBITHI
TPOCKTHBIX OOBEKTHI B M3y daeMoi OCHOBHBIE TOJIOXKEHHsI BOIIPOCOB; B
pelIeHuii. COOTBETCTBHH C CIIUTHEEL, OTBETE MPOCIIEKNBACTCS YETKAS
TEXHHYECKUM MATEMATHICCKOR CTPYKTYpa, JIOTHYeCKas
3aJlaHleM C 0GOCHOBAHIE I NOCIIe10BATENILHOCTD, OTPasKatoLlas
HCIIOJIb30BaHU- R — CYIHOCTE paCKp};IgaeMLIX TIOHSATHH,
€M CTaH/apT- TEOPETHYECKIX TEOpHH, SBICHUNA. 3HaHHE TI0
HBIX CPE/ICTB A ——— IpeAMETY IeMOHCTPUPYETCS Ha (I)vOHe
aBTOMATH3aLUN IMCIIUTHHEL, TOHMMAHHA €10 B CHCTEME JaHHOH
MIPOEKTHUPOBA- OBIACTH HAaYK{ 1 MEXIUCIUIUIMHAPHBIX CBSI3EH.
HUSL. TEOPETHHECKOTO 1 OTBeT U3I0KEH MTOJITHOCTHIO C 5
NPAKTHYECKOrO I/ICHOHBSOBaHI/ICI\;[vaBpCIgGHHOH
MpHMeHeHEST TEPMHHOJIOTHU. MOTyT OBITh
cymmecTra ZIOTYIECHBI HE/IOMETBI B ONPE/ICTCHHH
- s, [HOJIOSKeHHi] TaHHOM TIOHSITHH, UCTIPABJICHHBIE CTY/CHTOM 5
-5:T'oToB K -5.1: JUCIHILTHHB, POTTh 1 CaMOCTOSITEJIEHO B IIPOLIECCE OTBETA.
coctaBnenuto | [Ipumenser n CTETICHD 71a00paTOPHOM 33/IaHUH MOXKET OBITH
3agmox Ha OCBaMBaeT HEOGXOMAMOCTH nonymeHa | ¢akTudyeckas omuoka.
o0opyznoBaHHE | BBOANMOE B — 3 § 3
W 3aracHble JJIEKTPOIHEPTE- B PSUTY JIPYTHX bazoBbrif JlaH TONTHBIH, pa3BepHYTHIH OTBET HA Xopo-
4acTd U THYECKOE U TeXHITICCKIX MIOCTABJICHHBII BONIPOC, TOKa3aHO o
TOATOTOBKE | ONEKTPOTEXHMIE | oy oy YMEHHE BBIJICTHUTh CYIIECTBCHHBIC U
TEXHHUYECKOH | -cKoe MeTh: HECYIECTBCHHBIE IPU3HAKH,
JOKYMEHTaI | 00OpyJoBaHUe. y ; MIPUYUHHO-CIIEICTBEHHBIC CBA3U.
Krnaccudumpoatsb
Y Ha PEMOHT. OTBET YETKO CTPYKTypHUPOBaH,
U(POBBIC JIOTHIESCKUE
JIOTHYEH, U3JI0KEH MOJIHOCTBIO C
MHKPOCXEMBI; .
UCIIOJIb30BaHHEM COBPEMEHHO
pabotaTts ¢
TEPMHHOJIOTHU. MOTyT OBITH
Pa3IMYHBIMU
JIOTyIEHbI 2-3 HETOUHOCTHU WU
CHCTEMaMH CUHCIICHHS,
HE3HAYHUTEIbHbIEC OIINOKH,
YMETb UX
UCTIPABJICHHBIE CTYAECHTOM C IIOMOIIBIO
peoOpa3oBbI-BaTh;
npenoaasatess. B maboparopaHoM
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HCIIOJIb30BATh 3aJJaHUM MOT'YT OBITh JOIYILEHBI 2-3
OCHOBHEIC 3JIEMEHTBI (hakTHUeCKUe OMIMOKY.
1(POBOH TEXHUKU
IS pacyeTa U CUHTE3a Munu- JlaH HeTOCTAaTOYHO TOJIHBIN U Y nos-
CXeM; BBIOHUpaTh U MaJIbHBII HEIOCTaTOYHO Pa3BEPHYTHIH OTBET. JIETBO-
MIPOrPaMMHUPOBAThH JIoruka ¥ mmociae10BaTebHOCTh pu-
MHKPOTIPOIIECCOPHI H U3JI0KECHUS UMCIOT HapyIICHHS. TENBHO
MHKPOKOHTPOJI-JIEPHT; Jlomy1ieHs! OMMOKH B paCKPBITHH
paccuuTHIBaTh MOHATHH, yIOTPeOICHUN TEPMHUHOB.
TapamMeTphl 1 CTyaeHT He ClIOCOOEH CaMOCTOSITENIbHO
XapaKTEPUCTHKU CXEM BBIJICJIUTH CYIIECTBCHHBIC U
Ha base HECYIIIECTBECHHBIC TPU3HAKH U
MUKPOIIPOIIECCOPHOI MPUYHHHO-CJICJICTBCHHBIC CBsI3U. B
TEXHUKH, IPUMEHSITh OTBETE OTCYTCTBYIOT BHIBOJIBL. Y MEHHUE
MOTyYCHHBIC 3HAHUS Ha PaCKpHITh 3HAYEHUE 000OIICHHBIX
MIPAKTHKE. 3HaHUH He nmoka3aHo. PeueBoe
Biaagern: odopmieHre TpedyeT MOMPaBoK,
HasrsikamMn Koppekmun. B mabopatopHOM 3a1aHUN
COCTaBJICHUS MOTYT OBITh JOMYIIECHHI 4-5
TEXHUYECKOTO 3aJaHHs (haKTHIECKUX OIHOOK.
Ha IPOEKTUPOBAHNE
aBroMaTu3upoBaHHOro | He ocBoenbl | OTBET mpeacTaBisieT coOoi Hey-
BJIEKTPONPUBO/IA; pa3po3HEHHBIE 3HAHUS C JIOBJIE-
BBITTOIHATE CYIIECTBEHHBIMU OIIMOKAMH 10 TBO-
MaTeMaTH4YCCKOe Bonpocy. [IpucyTcTByroT pu-
OITUCAHHE CIIOKHBIX (hparMeHTapHOCTh, HEIOTHYHOCTh TEILHO
ANEKTPOTEXHUUECKUX n3noxxkeHus. CTyIeHT HE OCO3HAET
00BEKTOB. IPUMCHATH CBsI3b 00CYKTaeMOT0 BOIIPOCA 110
MHKPOIIPOIIECCOPHIO OmneTy ¢ ApyrumMu 00BEKTaMu
TEXHUKY B CHCTEMax TUCTHATUTHHEL. OTCYTCTBYIOT BEIBOJIHI,
aBTOMATH3aLUU U KOHKPETHU3AIMs U T0Ka3aTeTFHOCTh
yIpaBJIeHUSA M3NOKeHus. Peub HerpaMoTHas,
TEXHOJIOTHYECKUMU TEPMUHOJIOTHS HE HCTIOIB3yETCs.
Mpoleccamu. JIOTIOSTHUTEIIBHBIC U YTOYHSFOIINE

BOTIPOCHI MTPEMOIaBaTENs HE IPUBOISAT

K KOPPEKIIMH OTBETA CTyAeHTa. B

J1a00paTOPHOM 3aJIaHHUH JOMYIICHO

boree 5 (hakTUUECKUX OIIHUOOK.

unu OTBET Ha BOIIPOC MOJHOCTHIO

OTCYTCTBYET

unu OTKa3 OT OTBETA.

6.2. [IpuMepHbIe KOHTPOJIbHbIE 3aIaHUS (BONPOCHI) IS IPOMEKYTOYHOM aTTEeCTALMHA

Ok3aMeH 10 «MHUKpPONIPOIECCOPHBIE  CPEJCTBA  YNPABICHUS  AJIEKTPONPHBOAAMH U
TCXHOJIOTUYCCKUMH KOMIUJICKCAMMW», IPOBOAUTCA B (bopMe CO6€C€I[OB3.HI/ISI 10 3K3aMCHAIIMOHHBIM
OnneraM. DK3aMEHAIIMOHHBIA OWJIET BKIIOYACT /IBa TEOPETEUECKHX BOMPOCA, W ONUH MPAKTHYECKUN
Bonpoc B 10 cemectpe.

HepequL IK3aMCHAIIMOHHBIX BOIIPOCOB

. O0ume cBefieHNs1 0 KOMITbIOTEPE KaK 3JIEKTPOHHO-BBIUMCINTENbHON MamuHe (OBM).

OO6mue cBeAeHUsI 0 MEKPOIIpoIieccope (Ha3HauYeHHUEe, OCHOBHBIC YaCTH, IPUMECHEHHE).

[Iponeccop, ero coctaB 1 OCHOBHBIE (DYHKIIUU.

O6mme cBenenuss o mnporpamMmmuHoM Tmpoaykre OrCAD 9.0, ucmons3yeMoM [jisi TIPOBEIACHHS
UCCIIEZIOBAaHUM MPOIIECCOB B 0OJACTH AIIEKTPOIPUBO/IA.

5. OO6mmue cBenenus o nmporpamMmmuoM npoaykre LabVIEW 7.0 ucnonb3yemMom 1ijist TpOBeICHHS

UCCJICJIOBAHMIA ITPOLIECCOB B 00JIACTH IJICKTPOIPUBO/IA.

o
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6.

BuyTpennss oneparuBHas namath (O3Y) MukpokoHTposiepa, Ha npumepe AT89C2051.

7. Amnanoro-mudpossie nmpeobpazoBatenu (ALIT), npuMeHseMbie B UPPOBOIl TEXHUKE.

8.
9

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44,

[{udpo-ananorossie npeodpaszoparenu (LIAIT), npumensiemblie B 1IudpOBOIl TEXHUKE.
[TamsaTH MUKpOITIpOIIECCOPA, €€ COCTaB U OCHOBHBIE (DYHKIIUH.

[TopTe! BBO1a/BBIBOJA MUKPOTIPOLIECCOPA.

Hanmcanue koMaH ¢ HCIIONIb30BaHUEM si3bIKa Accembiepa.

[IporpaMmma B MEKpPOIIPOLIECCOPE U €€ Ha3HAYCHHE.

Cucrema KomMaH1 MUKPOKOHTpoJuiepa, Ha mpumepe AT89C2051.

Cuctembl CUHMCICHUS M MX pOjib B paboTe B pabore mMukpompoueccopa. CTaHmapTHOE MPaBHUIO
MOCTPOCHUS YHCEN B CUCTEMAX CUMCIICHUSI.

JIBonuHast CCTEMa CUNCIICHHS U €€ TPUMEHEHNE B MUKPOIIPOIIECCOPE.

CrnennanbHble perUCTpbl MUKPOKOHTpOJIIEpa, Ha npumepe AT89C2051.
DnekTpoHHBIEe M(PBI MUKPOTIpOIIEccopa IS IepeIady dyrcerl HHPpOopMaIuu.
Peructpsl 0011ero Ha3HaYeHUsI B MUKPOKOHTpoIuiepe, Ha npumepe AT89C2051.
Pazpsas! mupoBoii IMHBI JAHHBIX U €€ TIOCTPOSHHE 110 KOJIWYECTBY Pa3psiIoB.
CrekoBas naMsATh MUKPOKOHTpoJuiepa, Ha npumepe AT89C2051.

[Ipocteie noruveckue anemeHTh «N», «UJIN», «HE» u ux pons B iudpoBoit TeXHUKE.
BuyTpeHHue peructpbl MUKpOKOHTpoIepa, Ha mpuMepe AT89C2051.

CnoxxHble cocTaBHbIC Torunueckue 3aeMeHTs «-HEy, «uckmouaromue Uy,
JIBOIiHO€ MCII0JIb30BAHUE BBIBOJIOB MUKPOKOHTpOJUIEpa, Ha mpumepe AT89C2051.
[IpocTeimmii Tpurrep AJis MOIY4YEHUs JOTUYECKON €UHULBI U JIOTUYECKOrO HYJIS.
[Iuna ynpasiaenuss (CONTROL bus) u ee Ha3HaueHHE.

RS-tpurrep u ero HaznaueHue B MUKpOIIPOLIECCOPE.

CtpyKkTypHas cxeMa MUKpOKOHTpoJsuiepa Ha mpumepe AT89C2051.

D-tpurrep u ero Ha3HauYE€HUE B MUKPOIIPOLIECCOPE.

[Ipouenypa 3amycka mporecca npssMoro J0CTyIna K nNaMsiTd MUKpPOIIpolieccopa.
bur u Gaiit — equHULBI H3MepeHus (PPoBO HHDOPMAITUH.

[Ipsamoii mocTyn K maMsTH MUKpPOIIpoLieccopa.

Cuerunku UMNyJbCcoB Ha ocHOBe JK-Tpurrepa, mpuMmeHsieMble B MUKPOIIPOILIECCOPE B KaueCTBE
NEJIUTENIEN YaCTOTEI.

MexaHu3M npepbIBaHu B pab0Te MUKPOTIPOIIecCcOpa.

PeBepcuBHBIN CUETYMK, MPUMEHSEMBIM B MUKPOMPOLIECCOPE.

Komanne! nepexoaa k moanporpaMMe B paboTe MUKpOIIPOLECCOpA.
JemmdpaTops! 1udpOBBIX CUTHAJIOB, MPUMEHSEMbIE B MUKPOIIPOIIECCOPE.
Komanel oprannzaium nukia B pabote MUKpOIpoIeccopa.

Tunosas cxema MUKpOIIPOLIECCOPHON CUCTEMBI.

Komanzp! ycnoBHOTo u 6€3yCiI0BHOTO Iiepexo/ia B paboTe MUKPOIIPOIIECCopa.
Hluna nansabix (DATA bus) u ee HazHaueHHe.

Anroput™M paboTbsl MUKPOIIPOLIECCOPA U €T0 TPYIIIBI KOMaHI.

[Muna anpeca (ADDR bus) u ee Haznauenue. Yto Takoe 00beM apecHOI MaMaTH U ee eauHHIla
U3MEepeHuUs?
Hasnauenue BbIBOIOB MUKPOKOHTpoOILIEpa, Ha nmpuMepe AT89C2051.
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Kpurepum ounenku:

XapakTepucTHKA 0TBETA HA TeOpeTHUYEeCKUIl BONpoc /
BbITIOJIHEHH S PAKTHYECKOT0 3aJaHUs

KoauuecTtBO
Ha0paHHBIX
0aJ1J1I0B

Jlan T1ONHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJIECHHBIA BONPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUN IO JIHUCLUUIUIMHE, JOKAa3aTEJbHO PACKPBITHI
OCHOBHBIE ITOJIOKEHUS BOIPOCOB; B OTBETE IPOCIECKUBACTCS YETKass CTPYKTypa,
JIOTUYECKasl TIOCIIEN0BATEIBHOCTD, OTPAYKAIOIIAS CYIIHOCTh PACKPBIBAEMBIX ITOHATHIH,
TEOPHiA, SIBICHUI. 3HaHUE IO MPEIMETY JEMOHCTPUpPYETCs Ha (JOHE TIOHUMAHHUS €T
B CHUCTEME JaHHOW HAyKM W MEXIHUCUUIUIMHAPHBIX cCBs3el. OTBET H3II0KEH
JUTEPATYPHBIM  SI3BIKOM C  HCIOJB30BAHMEM COBPEMEHHOM JIMHTBUCTHYECKOU
TEPMUHOJOTMU. MoOryT OBITh JONYLIEHbI HEJOYEThl B ONpEAEICHUM MOHATH,
HCIPABJIECHHBIC CTYIEHTOM CaMOCTOSITENIBHO B IPOLIECCE OTBETA.

25-30 6.

Jlan moNHBINA, pa3BEpHYTBIM OTBET Ha IIOCTABJICHHBIM BOIPOC, ITOKAa3aHO YMEHHE
BBIJICJINTH CYIIIECTBEHHBIE W HECYIECTBEHHBIC MPHU3HAKH, IPUYUHHO-CIIEICTBEHHBIE
cBsA3U. OTBET YETKO CTPYKTYpPHUPOBAaH, JOTMYEH, U3JI0KEH JIUTEPATYPHBIM SA3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM THMCTOJOTUYECKOM TEPMHUHOJIOTUU. MOryT OBITh
JIOMYIIEHbl 2-3 HETOYHOCTH WM HE3HAYUTEJIbHbIE OIIMOKH, MWCIpPaBICHHbIE
CTYJ€HTOM C TIOMOILBIO NPENOIaBaATENs.

18-24 6.

JlaH HeJOCTaTOYHO MOJHBIH M HEJOCTAaTOYHO pa3BepHyThId oTBeT. Jlormka wu
MOCIIEI0BATENbHOCTh H3JIOKEHHUS MMEIT HapyueHus. JlomymeHsl oOmuOku B
pPAcKpBITUM  TMOHATUHM, ynoTpebreHun TepMuHOB. CTyIeHT He CHocoOeH
CaMOCTOATCIIBHO BBIACIIMTL CYHICCTBCHHBIC W HCCYHICCTBCHHBIC IIPU3HAKU U
IPUYMHHO-CJIEICTBEHHBIE CBA3H. B OTBETE OTCYTCTBYIOT BBIBO/IbI. Y MEHHE PACKPHITH
3HaueHue OOOOIIEeHHBIX 3HAHMUW He TMoka3aHo. PeueBoe odopmienue Tpebyer
HOIPABOK, KOPPEKLIUH.

10-17 6.

OTBeT npeacTaBiseT co00i pa3po3HEHHBIC 3HAHUS C CYIIECTBEHHBIMH OITMOKAMH TI0
Borpocy. [IpucyTcTByIOT (hparMeHTapHOCTb, HEJTOTMYHOCTh M30KeHus. CTyIeHT He
OCO3HaeT CBfA3b O0O0CYXXJIaeMoro BOIIpoca MO OWJIeTy C JpyrMMH OOBEKTaMu
JUCUUIUIMHBL.  OTCYTCTBYIOT  BBIBOJBI, KOHKpETH3allUsl M  JOKa3aTeJIbHOCTb
n3nokeHus. Pedn HErpaMoOTHas, TCPMHUHOJIOIUSA HE HUCIIOJIB3YyCTCA. HOHOJ’IHI/ITeJ'IBHI)Ie
U YTOUHSIOIIME BOMNPOCH IMpenojaBaTeiss He MNPUBOJIAT K KOPPEKIHH OTBETa
CTYyJEHTA.

Hnu OTBET Ha BOIPOC MOJTHOCTHIO OTCYTCTBYET unu OTKa3 OT OTBETa

0-9 6.

6.3. MeToanueckne MaTepuaJibl, ONpeae/siiole Npoue ypbl OLeHUBAHUSA

XapaKTepucTHKHU NPoLeaypbI

Bun npouenypsl 5K3aMEH

Llens npouenypsl

BrrsiButh crenens cpopmupoBanHocty komretennuu [1K-2.1; TTIK-

5.1.
JlokanbHbIe aKThI By3a, | [lonokeHHEe O MPOBENEHUM TEKYILEro KOHTPOJS YCIIEBAEMOCTH U
periaMeHTHpYIOIHe IPOMEXYTOUHON arTectauuu oOyuaromuxcs CBDY, Bepcus 3.0,
NPOBEACHUEC NPOLCIYPbI yTBepkAeHO pekTtopoM CBOY 19.02.2019 1.
ITonoxenue o 6amibHO-peiiTuHroBoi cucreme B CBOY, Bepcus 4.0,
yTtBepxkaeHo 21.02.2018 r.
CyOneKTsl, Ha KOTOPBIX | CTYAEHTHI 5 Kypca OakaiaBpuaTa.

HalpaBJieHa MpoLeaypa

[lepuoxa mpoBeneHMs MPOLEAYPHI

JICTHAA SK3aMCHallMOHHAasA CCECUsL

TpeOoBaHus K TOMEIIECHUSIM M
MaTepHaIbHO-TEXHUUECKUM
cpencTBam

CrnenanbHO OOOpYJOBaHHBIC TOMEIIEHHS C  JJAOOpaTOPHBIMHU
CTCHIaMH, OTBC€YAIOIIIUMH Tpe6OBaHI/I$[M OCBOCHUS AOUCHUIIJIIMHBI B
[IOJIHOM O00OBEME.
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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

TpeGoBanus K OaHKy
OLICHOYHBIX CPEICTB

Onucanue npoBeiieHust | DK3aMeH ~ NpUHUMaeTcs B ycTHoW  ¢dopme 1o  Oujeram.

IIPOLEyPbI DK3aMEeHAaMOHHBIA Owier 10 JUCHMIUIMHE  BKIIOYAaeT  JBa
TeOpeTHYeCcKux  Bompoca. Bpems Ha  moarotoBky — 0,5
ACTPOHOMHUYECKHUX Jaca.

Ixkaner oneHuBanus | lllkana oneHMBaHMS pe3yJIbTATOB MPUBEJAECHA B M. PEeUTHHTOBBIN

pe3yIabpTaTOB pernamMeHt no aucuuminze PITIL

PesynbTatsl nponeaypbl

B pesynbrare cmaum Bcex 3amanmii mist CPC cTyneHTy HEoOX0auMo
HaOpaTh 45 6a/UI0B, 9TOOBI OBITH TOMYIIICHHBIM K DK3aMEHY.
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7. llepeyeHb 3JIEKTPOHHBIX U NMEYATHBIX Y4eOHBIX U3IAHUI

ABTOp, Ha3BaHUE, MECTO U3JAHUS, U3JATEIBCTBO, TOL
W3aHus y4eOHOMW JIUTepaTypbl, BUJ U XapaKTepPUCTHKA
HWHBIX HTHPOPMAOHHBIX PECYPCOB

IleuaTHsie
W3IaHUS: HAJTMYNE
B Hb CB®Y,
kadenpanpHas
OMOJIMOTEKA B KOJI-
BO 3K3EMILISIPOB

OneKTpOHHbIE
U3/IaHMS: TOUKA
J0CTyTa K pecypey
(HauMeHOBaHUE

9bC, Ob CBDY)

OcHoBHas JUTEpaTypa

MukponporieccopHasl ~ aBTOMaThka W peliciiHas — 3amura
ANEKTPOIHEPTETHUSCKUX CUCTEM: y4eO. mocooue sl CTy . BY30B /
A. ®@. IpsixoB. H. . OBuapeHko. - 2-e uzn., crep. - Mocksa: U3n.
mom MOMU, 2010. - 335 c. : ni., cxemsl. - bubmmorp. : ¢. 325-331. -
ISBN 978-5-383-00467-8 : 627,00.

20

Bri6op XapaKTepUCTHUK u YCTaBOK 3aITATH
AIEeKTPOOOOPYIOBAHUS C WCIOIB30BAaHHEM MHKPOIIPOIECCOPHBIX
tepmuHasioB. 4.2 / A. JI. ConoBe€B. - MockBa: HT®
"Duepromporpecc”, 2008; Ouepretuk. - 124 c. : nn. - (b-uka
ANEeKTPOTEXHUKA, IPUIL. K XKypHarty "OHepretuk"; Bem. 5(113)). -
bubauorp. : ¢.121. - ISBN 0013-7278 : 6/11.

MaremaTtryeckoe MOJEIMPOBAHNE 3JICKTPUIECKUX MALIHMH: y4el.
s cryn. By3oB / M. I1. Konsuios. - U3a. 3-e, mepepad. u nom. -
Mocksa: Beicmr. mik., 2001. - 327 c. : wi. - bubmumorp. : ¢. 319. -
[MpeaM. ykas. - ISBN 5-06-003861-0 : 100,00.

JlononHuTenpHas auTeparypa

MopenupoBanue TeriooOMeHa B TexHHYeckux cucremax / A. T.
Mapepa. - Mocksa: Hayu. dorn ITHMJT mm. B. A. MenpHHKOBA,
2005. - 204 c. : ni. - ISBN 5-901171-06-3 : 196,92.

Besyrnos . A., Kamnenko U. B. Hudpossie ycrpoiictBa
MHKpOIIpoIieccoprl. YuebHoe mocobue. MznarensctBo: PocToB
H/]1: ®ennkc, 2006.-480 c.

CucteMbl yIpaBlIeHHUs IEKTPIPUBOJIOB: y4e0. Ul CTYICHTOB
BhIcI. yueb. 3aBenenuii / B. M. Tepexos, O. M. Ocumos ; mox pex
B. M. TepexoBa . - 2- e u3n., ctep. - Mocksa: Axanemus, 2006. -
300 c. : 1., Tabm. - (Beiciiee npodeccroHaibHOE 00pa3oBaHKe). -
bubauorp.: c. 296-297. - ISBN 5-7695-2911-3 : 182,82.

10

CHUCTeMBI YIPABJICHUS 3JICKTPIPUBOIOB: Y4eO. I CTYA. By30B /
B. M. Tepexos, O. 1. Ocunos ; noxa pen B. M. TepexoBa . - 2- ¢
u31., cTep. - MockBa: Akanemus, 2006. - 300 c. : wi., Tadm. -
(Boicur. pod. obpazoBanue). - bubmmorp.: c. 296-297. - ISBN 5-
7695-2911-3 : 182,00.
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8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT»
(nasiee cerb-MIHTEpHET), HEOOXOAMMBIX JJISI OCBOEHHSI AMCUUIIMHBI

Ne| HammeHOBaH ABTOp, Tun Ccblika (URL) Ha nHTEpHET- pecypc
e HHTEePHeT- | pa3padoTYUK | HHTEPHeT
pecypca U - pecypca
1 | 9bC 000 anekTpoH | https://biblioclub.ru/index.php?page=book blocks&
VYuusepcurer | «CoBpeMEHHBI | Had view=main_ub
cKast e mudpoBeie | OMOIMOTE
OouboTeka TexHojoruu" | Ka
OHJIAMH
2 | BBC 000 anekTpoH | https://urait.ru/
«FOpaitt» «3narenscTB | Has
o lOpaiit» | 6ubmuore
Ka
3 | OBC 000 anekTpon | https://www.studentlibrary.ru/
«Koncynbran | «llonmurexpec | Has
T CTYJICHTa» ypo» oubmoTe
Ka

9. Onucanue MaTepHaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI ISl OCYIIeCTBJICHUS
00pa3oBaTeIbHOI0 Mpouecca 1o JMCHUIINHE

- MOZlyJIbHasi 0OObEKTHO-OPUEHTUPOBAHHAs JMHaMU4ecKas yueOHas cpena «Moodley.

10.

Hepeqeﬂb I/IH(l)OpMaIII/IOHHI)IX TEXHOHOFHﬁ, HCII0JBb3YEMBIX IIPHA OCYINECCTBJICHUH

00pa30BaTeIbHOIO MpoIecca Mo JUCHUILINHE, BKJII0YAs MepevyeHb NPOrpaMMHOIo
odecneyeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM.

10.1. TTepeuenr nHOOPMAITHOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX IPH OCYIIECTBICHUN
00pa30BaTeILHOTrO Mpolecca N0 AUCHUILINHE

[Ipu ocymecTBieHUN O00pa3oBaTEIbHOIO Ipolecca MO0 AUCHUILUIMHE
cleayroue HPOPMAMOHHBIE TEXHOIOTHH:

® ICTIOJIb30BAHNE HA 3aHATHUSAX DIIEKTPOHHBIX W3JaHWN (YTEHHE JEKIHHA C HMCIIOJIb30BaHHEM
CJIaliI-NIpe3eHTAlMi, 3JIEeKTPOHHOrO Yy4eOHOro Imocodus), BHUAEO- U ayAHOMaTepuanoB (depes
WNurepuer);

® OpraHM3alsl B3aMMOJCUCTBUS C OOYYAIONIMMHUCS ITOCPEACTBOM OJJIEKTPOHHOH MOYTHI U
CJ10 Moodle.

HCIIOJIB3YHOTCA
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https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
https://urait.ru/
https://www.studentlibrary.ru/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

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

YueOHbli BnecenHble n3MeHEHUA IIpenonaBarens IIpoTokon 3acenanus
roJ (®HO) BBIITyCKaIOIIEH
kadenpri(nata,Homep),
®UO 3aB.xkadenpoi,
MOJIIKCh

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.

18



