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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.B./IB.04.01 MukponpoueccopHbie CHCTEMbI
ylnpaBJeHHs JIeKTPONPHUBOI0B

Tpynoémkocts 3 3.e.

1.1. Leab ocBOEHUS U KPaTKOe COAepPKaHUe JUCHUILIHHBI

Heab ocoenusi: ChopmupoBaTh 0a30Bble 3HAHUSA, CBSI3aHHBIE C OOIIMMHU TOHSATUSIMU
MHUKPOIIPOIIECCOPHBIX ~ CHUCTEM, C  XapaKTEPHU3YIOUIMMU  ONPEICICHUSIMU; C  BHAAMH
MaTeMaTHYeCKUX OMHCAHUN JTOTUYECKUX (PYHKIIMIA, UX CUHTE3a; C OCHOBaMHU pa3paboTKH CXeM Ha
0a3e MUKPOIPOIIECCOPHON TEXHUKHU M UX MTPOrPaMMHUPOBAHUSI.

HayunTh uCHONb30BaHUIO TOJNYYEHHBIX 3HAHUW g pa3pabOTKu M MPUMEHEHHS
MHKPOIIPOLIECCOPHBIX YCTPOWCTB B CXE€Max YIPaBICHUS J3JIEKTPONPHUBOIOM M aBTOMATH3ALUHU
pPa3IMYHBIX TEXHOJIOTUYECKUX TMPOIECCOB, BHIOOPY U MPOTPAMMHUPOBAHUIO DPA3HBIX THUIIOB
MHUKPOIIPOIIECCOPOB U MHUKPOKOHTPOJUIEPOB, HCX0Isd u3 TpeOyeMbIX 3amad W (QyHKIHI
pa3pabaTbIBaEMOr0 yCTPOICTBA.

Kpartkoe conep:kanme QMCUMIUVIMHBI: Ba3zupyroTcs Ha HMCNONB30BAaHUM, NPU U3YyUEHUU
MaTepHalioB, IMEPEXOJ0B PACCMOTPEHHMs OT YaCTHBIX IOJIOKEHUH M cioy4yaeB K OOIIMM, W,
HA00OPOT, OT OOIIMX TMOJOXKEHUH M CIIydaeB K YaCTHBIM C WILTIOCTPAIMEH CYIIHOCTU SIBICHUI

MPAKTUYICCKUMHU U paCYCTHBIMU ITPUMEPAMMU.

1.2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

[Inanupyembie
€3yJIbTaThI
HaunmenoBanue pesy
OCBOCHUA Nunukatopsl
KaTeropuu [Inanupyembie pe3ynbTaThl OreHouHbBIE
porpamMMbl JIOCTH>KCHUS
(Tpymrib) . 00y4eHHUs MO TUCITUTUINHE CpeacTBa
" (xox m KOMIIETEHITNI
KOMITETCHITH I
coJiepKaHue
KOMIICTCHITUH )
[Ipoextuerit | [1K-2: [K-2.1: 3HATH: PaznoypoBHe-
Crniocoben PaccunThiBaeT 1 | - OCHOBOMOJIATAIOIINE BbIC 33JIaHUS,
MIPOBOJIUTH MIPOCKTUPYET TEOPETHYECKUE MOT0KEHHS nabopaTopHbIe
o0ocHOBaHUE TEXHUYECKHE M3y4aeMOM TUCIUTLINHEI, u
MPOEKTHBIX OOBEKTHI B MaTeMaTHYEeCKOe MPaKTUYECKUE
pereHui COOTBETCTBUH C 000CHOBAHHE U OTHCAHHE paboThL, TECT.
TEXHUYECKUM TEOPETUUECKUX TOTI0KEHUI
3a/IaHHEM C JAHHOM JUCUUTUINHBL,
HCIIOJIb30BAaHUEM 00JIaCTH TEOPETHYECKOTO 1
CTaHJAPTHBIX MPAaKTUIECKOTO
CpE/CTB MIPUMEHEHHUS CYIIECTBA
aBTOMAaTU3aLUU TMIOJIO’KEHUM TaHHOMN
MPOCKTUPOBAHUS. | JAUCIUILTAHBI; POJIb U




DKCIutyaTanuo
-HHBIH.

IIK-5: I'oToB k
COCTaBJICHUIO
3asBOK Ha
o0opyaoBaHue
U 3aIlacHEIC
YacTH U
IMOATOTOBKE
TEXHUYECKOM
JIOKyMEHTAIU!
Ha PEMOHT.

ITK-5.1:
[Ipumensier u
OCBauBacT
BBOJMMOE
AIIEKTPO3HEPTeTU
4EeCKOe U
AIIEKTPOTEXHUYEC
Koe
00opynoBaHME.

cTerneHb He0o0X0IMMOCTH

JTAHHOW TUCIUILIMHBI B

Py OPYTUX TEXHUYECKUX

JCIUILINH;

yMeThb:
Knaccudurmmponatsb
U (pPOBBIE JIOTHIECKHE
MHUKPOCXEMBI; paboTaTh ¢
Pa3MUYHBIMU CHCTEMaMHU
CUHMCIICHUS], YMETh UX
peoOpa3oBbIBATE;
WCIIOB30BaTh OCHOBHBIC
ANIEMEHTHI IU(POBOI
TEXHUKH JIJISL pacdeTa v
CHHTE3a CXeM; BBIOMpATh U
MPOrpPaMMHPOBATH
MHKPOIIPOIIECCOPHI U
MHUKPOKOHTPOJIIEPHL;
paccUuTHIBATh TAPAMETPHI U
XapaKTEPUCTUKU CXEM Ha Oase
MHKPOTPOLIECCOPHOM TEXHUKH;
MIPUMCHSITH TIOTyICHHBIC
3HAHUS Ha TPAKTUKE.
Baanern:
HaBbikamu cocraBneHust
TEXHUYECKOTO 3a/IaHUs Ha
MIPOEKTUPOBAHHE
aBTOMATH3HPOBAHHOTO
ANEKTPONPUBOA; BBHITTOIHATH
MaTeMaTH4eCKOE OTHCaHUEe
CIIOXKHBIX
AIIEKTPOTEXHUIECKUX
00BEKTOB. MPUMEHSATH
MHUKPOIPOIIECCOPHIO TEXHUKY
B CUCTEMaX aBTOMATU3AINH U
yTIpaBJICHUS
TEXHOJIOTHYECKHUMHU
MpoIeCCaMu.




1.3. MecTo AcOMIIMHBI B CTPYKTYPY 00pa30BaTeJIbHOM IPOrpaMMBbl

WHuaexcel 1 HANMEHOBAHUS YI€OHBIX TUCIUTUIHH

HanmenoBanue (MonyIieit), IpaKkTUK
WNunexe JUCLUIINHBI Cemectp HA KOTOPBIE JUIA KOTOPBIX
(Moyist) W3yUYCHUS coJiepKaHne TaHHON
OrMpacTeA WCIUITIMHBI (MOYJIS)
TpaKThiH COJIEp’KaHUE TAHHOM et oy
BBICTyIIaeT
TMCHUILTAHBI 9
onopou
(Momyss)
b1.B.Z1B.04.01 | Mukpomnpouecco- 10 b1.0.13 b2.B.04 (I1x)
PHBIC CHCTEMBbI Maremartuka [IpousBoacTBEeHHAs
yIIpaBJICHHA b1.0.16 MIPEIAUIUIOMHAS IIPAKTUKA
SJIEKTPONPHBOJOB HNndopmaruka b3.01 (1)
b1.0.29 [ToaroroBka k mpoueaype
Teopus 3alIUThI U 3aIATA
aBTOMAaTHYECKOTO BBIITYCKHOM
yIpaBleHUs, KBaJTM(PUKAITMOHHOM
b1.0.20 paboTHI.

CunoBast 3I€KTPOHHUKA.

1.4. SI3pIk mpenoxaBaHus PYCCKUI




2. O0beM AUCHMIIMHBI B 3249€THBIX €IMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yueonoro miana (rp.3-b-211-23(5)):

Kon u Ha3BaHWe TUCIUIUTMHEI IO YICOHOMY TUIaHY

b1.B./IB.04.01 MuxkpomnpoieccopHbie
CUCTEMBI YIIPaBJICHUS AIEKTPOIPHUBOIOB

HK3aMeHa B Y4eOHOM IIJIaHE)

Kypc n3ydenus 5
Cemectp(bl) U3y4YeHHUS 10
dopMa MPOMEKYTOUHON aTTecTaluu (3a4eT/IK3aMeH) DK3aMeH
Tpynoemkocts (B 3ET) 3 3ET
Tpynoemkocts (B uacax) (cymma ctpok Nel,2.3), B 108
T.U.:
Nel.  KonrtaktHas  pabora  oOyuyaromuxesa ¢ | OObem aynuTopHOM Bru.c
npenoaasareneM (KP), B yacax: paboTHI, IIPUMEHEHHUEM
B yacax JOT umu D0!, B
yacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 14 -
1.1. 3aHATHS JEKITMOHHOTO THMA (JICKIIHH) 6 -
1.2. 3aHsATUS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 6 -
- IPAKTUYECKUE 3aHATHS 6 -
B T.4. B (popMe IpaKkTUUECKOil MOATOTOBKH 6
- 1abopaTtopHbie pabOThI 2 -
- IPAKTHKYMBI - -
1.3. KCP (kOHTposib CaMOCTOSTEIbHOM paboThI, - -
KOHCYJIbTaI1H)
Ne2. CamocrositesibHasi padora oOyvaromuxcs 85
(CPCO) (B yacax)
Ne3. Koam4yecTtBo 4acoB Ha 3K3aMeH (IIpU HaJIW4YUU 9

1yKa3LIBaCTCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HLHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX

TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».



3. Conep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE [0 TeMaM € YKa3aHHeM OTBeJeHHOI0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB Mo pa3jaejaM U BUJAaM Y4eOHbIX 3aHITHIl

Pa3nen Bcero KonrakTHas pabora, B yacax Yackul
4acoB CPC
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OO6mue cBeaeHus o 17 2 2(2) - 13 (ITP)
MHUKPOTIPOIIECCOPHBIX
CPEJICTB.
Muxkpornpoueccopsl 1 37 2 2(2) 1 16 (JIP)
MHUKPOKOHTPOJLIEPHI 16 (ITP)
Hudpossie 45 2 2(2) 1 20 (JIP)
WHTETPAIbHBIE CXEMBI 20 (ITP)
Bcero yacon 99 6 6(6) 2 85

[Mpumeuanue: [1P-noaroroBka K npakTu4eckuM padoram. JIP-moaroToBka K 1a00paTOPHBIM 3aHATHSM.
3.2. CopepxaHnue TeM NPOrpaMMbl AU CHHUIIIMHBI

Tema 1. OGmue cBeCHUS 0 MUKPOTIPOIIECCOPHBIX CPEJICTB..

O6mue cBeaeHus 06 IEKTPONPUBOE. 3HAUCHUE AIIEKTPONIPUBO/IA B PEIICHUH 3a7a4
MEXaHU3AINH U aBTOMATHU3AI[MX TPOU3BOACTBEHHBIX MPOIIECCOB B HE(TEIOOBIBAIOIIEH U Ta30BOM
npoMbIUieHHOCTH. Kitaccuukanus 3meKTponpruBoIOB.

Tema 2. Mukponporieccopbl 1 MUKPOKOHTPOJIIIEPHI

DIEeKTPONPHUBO/ KaK MEXaHUYECKask CHCTEMA, MOMEHTBI, IEUCTBYIOIIHNE B 3JIEKTPOIIPUBOJIE,
MEXaHHU-YECKUE XapaKTEPUCTUKU AIEMEHTOB MPUBOA, IPUBEAECHNE MOMEHTOB U CUJI, YpaBHEHHE
JBUKEHUS NPUBOJIA, YUET OTEPh B Nepeavyax, CTaTHYECKUE U JUHAMUYECKHE PEKUMBL.

Tema 3. [{ludpoBsie HHTETPATEHBIC CXEMBI
3JIEKTPOTEXHUUYECKUX KOMILIEKCOB.

DneKTpOnpHUBOJ OYPOBBIX YCTAHOBOK. DJIEKTPOABUTATEIN U CUCTEMBI YIIPABICHUS
3JIEKTPONPUBOJIAMHU CTAaHKOB-KadyalloK. [lorpyHbie 37€KTpoABUTaTENN, CTAHIIMU YIPABIICHHUS.
DNEKTPOINPUBO]] TEXHOJIOTUYECKUX YCTAHOBOK ITPOMBICIIOBBIX KOMIIPECCOPHBIX CTAHIIUM.

3.3. ®opMbI 1 METObI IPOBEICHNUS 3AHATHH, IPUMEHsIeMble Y4eOHbIC TEXHOJIOTHH

JUis n3yueHust JUCUUIUIMHBI IPEyCMOTPEHBI cielyromue GopMbl OpraHu3aluu y4eOHOro
npolecca: JIEKIIUH, IPaKTUYECKHE U JIabopaTOpHbIE 3aHATHS, CAMOCTOSITENIbHAsL pPadOTa CTYIEHTOB,
UH/IMBUAYaJIbHbIE U IPYIIOBbIE KOHCYJIbTAIIUH.

B mpouecce mnpenojgaBaHus UCUUIUIMHBI CIEHUANbHBIE HWHTEPAKTUBHBIE TEXHOJIOTUU HE
IPEIyCMOTPEHBI.



4. IlepevyeHb y4eOHO-MeTOANYECKOT0 O0ecredeHHs VISl CAMOCTOSITE/IbHOI padoThI
oOyuarommxcs no gucuumiaude Coaep:xanue CPC

Ne HaumenoBanue pasnena (Temsr) Bug CPC Tpyno- DOopMBI U METOABI
JICTIUATUTAHBI EMKOCTH (B KOHTPOJIS
qacax)
1 OO01ue cBeneHus o Bremonnenne I1P 13 AHanu3 TEOpeTUYECKOro
MHKPOIIPOIIECCOPHBIX CPECTB. MaTepualia, BBITOJIHCHHE
TP (Baeayn.CPC)
2 Mukpomnporieccopsl 1 Beimonaenue JIP 32 AHanmu3  TEOPETHUYECKOTO
MHUKPOKOHTPOJUIEPHI Brimonuenue [P Marepualna, BbINOJHEHUE
[P, JIP (Bueayn.CPC)
3 b poBsie HHTErPATBHBIC CXEMBI Beimosnaenue JIP 40 AHanmu3  TEOPETHUYECKOTO
Brimonuenue TP Marepualna, BbINOJHEHUE
1P, JIP (Bueayn.CPC)
Bcero uacos 85

JlaGopaTtopHbie padoThI UM JA00PATOPHbIE NPAKTUKYMbI
TeMmbl 1a00paTOPHBIX padboT

JlaGopatopHnas padota Nel: 3anuce 1 BBIMOJIHEHHE IPOCTHIX IPOTPaMM yTIpaBICHUS
3IEKTPOIPUBOIOM.

JlaGopatopHnas padota Ne2: [ludpoBsie peryiasiTopbl HA OCHOBE MUKPOKOHTPOJLIEPA.
JlaGopaTtopnas pabota Ne3: Apudmernyeckas o6padoTka napopmanuu. BeimonHeHne
apu(METHYECKUX OTepaLnii.

JlaGopaTtopnas pabota Ne4: VccnenoBanue TpUrTepoB U CXEM Ha MX OCHOBE.

Pabota Ha 1a00paTOPHOM 3aHSITHM:

B nmepuoxg ocBOeHHS ~AHUCHUIUIMHBI  CTYAEHTHI IOCELIAIOT  JIEKIMOHHBIE  3aHATHS,
CaMOCTOSITENIFHO M3y4aloT JOIMOJHUTEIbHBIN TEOPETUYECKUN MaTepuan K JIAOOpaTOPHBIM 3aHITHSM.
Kputepusmu onenku paboThl Ha J1a0OpaTOPHBIX 3aHIATHUSX SBIAETCA: BIIAJCHHE TEOPETHUYECKUMHU
MOJIOKEHUSMHU IO TeMe, BBINOJIHEHHE jadopaTopHbix pabor. CamocTosTenbHas paboTa CTYICHTOB
BKJIIOYAET MPOpPabOTKYy METOJUYECKHX PEKOMEHAALUNA M JONOJHUTENbHON yueOHOW NuTepaTyphbl B
COOTBETCTBUH C IUIAHOM 3aHATHS; BBIOJHEHHE J1a00paTopHbIX padoT. OcHOBHOI (GopMoil mpoBepKu
CPC sBnsercss mnpoBeAeHHE JaOOpPAaTOpPHBIX pabOT M NHCbMEHHOE HAMHMCAaHHWE IMOJyYEeHHBIX
PE3YJIbTATOB COTJIIACHO MCTOAUYCCKHUM PCKOMCHAAIIUAM.

ConepkaHue MUCUUIUIAHBI, pa3paboTKa J1abopaTOpPHBIX 3aHATHH C yKa3aHHEM OCHOBHOUM H
JIOTIOJIHUTEIIbHOM JIUTEPATYPhl K KaXIOMY 3aHATHIO, a TaKXKE METOAUYECKUE PEKOMEHIALMU K
BBIMIOJTHEHHIO J1a00paTOPHBIX 3aJaHUM, 00paslibl UX BBINOJHEHHUS MpEeACTaBleHbl B MeToau4ecKux
yYKa3aHUAX M0 Kypcy « MUKpPOIPOIIECCOPHBIE CUCTEMBI YIIPABICHUS JIEKTPOIIPUBOIAOBY.

KputepusimMu 1711 OLEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CAMOCTOSITENIHON pabOThl CTyIEHTa
SIBJISIFOTCSL:

- YpOBEHb OCBOEHUS yUeOHOI0 MaTepuara;

- YMEHHE HCIIONIb30BaTh TEOPETHYECKHIE 3HAHUS MPH BHITIOTHEHUH JTa00paTOPHBIX padoT;

- IPABUJIBHOCTb BBIIIOJHEHUS J1a0OpaTOPHBIX padoT;

- 000CHOBAHHOCTb U YETKOCTb M3JI0’KEHUS PE3yJIbTaTOB.



KpuTepun oieHKH 0T4eTa 0 BHINOJTHEHHH JIA00pPaTOPHOM padoThI:

XapakTepuCTHKA 0OTBETA HA TeOPeTUYEeCKUIN BONPOC /
BbINIOJIHEHH S IPAKTHYECKOT0 3aJaHUS

KoanuectBo
HA0OPaHHBIX 0AJLJIOB 32

Ionyyen  Odonyck K  6bINOJIHEHUIO  1AOOPAMOPHOU  pabomuvl
MOJPa3yMEBAIOIINH, YTO TEOPETHUECKUH Marepuai, H3JI0KEeH B
o0bemMe, HeOoOXOAMMOM Ui BBIMIOJIHEHUS J1a00paTOpHOl paboThI;
chOpMYIHPOBAHBI TENW W 33Ja4H, TPeOyIOIIMEe pEIIeHUs B XOJe
BBITIOJTHEHHs J1aOpaTOpHOU paboOThl, MPUBEIEHBI HEOOXOJIUMBIE
CXeMBI, ()OPMYJIIBI B COOTHOIICHUS, PEIICHBI TPEITIOKEHHBIEC 3a/1a4H;
o003Ha4YeHa TMOCIEOBATEIbLHOCTh  BBIMOJTHEHHUS J1ab0paToOpHOI
pabotel. JlabopamopHnas paboma 6vlnoiHeHa 8 NOIHOM 0Oveme,
CaMOCTOSITENILHO, c coOI0OICHIEM HE00X0IUMOI
MIOCJIEIOBATEIHHOCTH TIPOBENICHHSI OTIBITOB M U3MEPEHHUH, BCE OTBITHI
MPOBEJICHBI B YCIOBHUSIX U PEXKHUMax, 0OCCIEUMBAIONINX MOTYUYCHHE
NPaBWIBHBIX PpE3yJbTATOB M BBIBOJIOB, COOJIIOJICHBI TPEeOOBAHUS
MpaBWJI TEXHUKH O€30MacHOCTH, MPOJEMOHCTPHPOBAHO YMEHHE
YUTaTh U COOMPATH ANEKTPHUUECKUE CXEMBI CO 3HAHUEM CHMBOJIHKH,
MOHMMAHUA TEPMHHONOTHH. Ha oamy 3awumul npedocmasieH
omyem TIO pe3yJbTaTaM JIAOOpaTOPHOW padoThl, O0GOPMIICHHBIA B
cootBercTBUU ¢  TpeboBanmsimu ['OCT  enuHOM  cHCTEMBI
KOHCTPYKTOPCKOU JIOKyMEHTaluN (ECKH), IIOJTHOCTBEO
O0TOOpaXkaroluii MPOBENEHHBIE HCCIeNOBaHUS. B  Xoie 3amuThl
MPOJIEMOHCTPUPOBAHO 3HAHME OCHOBHBIX 3aKOHOB M METOJIOB
aHanM3a TMPOLIECCOB, MPOTEKAIIUX B HCCIeIyeMol oOmacTw,
JIOTHYHO ¥ TPAMOTHO M3JI0’KEHBI YMO3AKITFOUEHHSI ¥ BBIBOIBI.

40 6ayu10oB

Ionyyen Oonyck K  GuINOIHEHUIO  1AOOPAMOPHOU  pabomui.
Jlabopamopnass paboma  e6vinoiHeHa 8 NOJIHOM  0Oveme, C
coOnrofieHreM HEOOXOAMMOW TOCIEeIOBATEIbHOCTH  TPOBEICHUS
OTBITOB W W3MEPEHUH, BCE ONBITHI TPOBEJACHBI B YCIOBUSAX U
pexXnMax, 00ecreYrBarOINX MOyYeHHE MPABUIBHBIX PE3yJIbTATOB U
BBIBOJIOB, COOJIOJICHBI TPEOOBaHUS MPaBUJI TEXHUKH OE30MACHOCTH,
MPOJEMOHCTPUPOBAHO YMEHHE YUTaTh M COOHMPATh DIIEKTPUYECKHE
cxeMmbl. B mporecce BBIMONHEHUS J1aOOpPaTOPHONM pabOTBI CTYJEHT
oOpaimazcs 3a MOMOIIBIO K MpenofaBaTento. Ha damy 3awumsl (uiu
8 CPOK He no30Hee 3 OHell om O0ambl 3auumol) NPedoCmasien omyem
Mo pesynbraraM Ja0opaTopHOM  paboOThl, OQOPMIICHHBIH B
coorBercTBUU ¢  TpeboBanusimu ['OCT  egmHOM  CUCTEMBI
KOHCTPYKTOPCKOU JIOKYMEHTAIUH (ECKL), IIOJTHOCTBIO
OoTOOpaXkalolMii TMpOBEIEHHBbIE HCCIeNoBaHUSA. B Xoxe 3aimuTsl
MPOJEMOHCTPUPOBAHO 3HAHUE OCHOBHBIX 3aKOHOB U METOJOB
aHaJll3a MPOLECCOB, NMPOTEKAIOIMX B HcciaeayeMoil obmactu. Ilpu
OTBETaxX [OMYLICHbl HETOYHOCTH, KOPPEKTUPYEMBbIE CTYIECHTOM C
MOJICKAa3KH MPeroaaBaTels.

35 OamnoB

Ilonyuen  Oonyck K  GblnoaHeHUlo  1a6OPaAmMopHol — pabomul.
Jlabopamopnass paboma  6vinoiHeHa 8 NOJNHOM 0Oveme, C
COOMIOIGHNEM HEOOXOAMMOW  MOCIEAOBATEIbHOCTH  IPOBEICHHS
OTBITOB M HM3MEpPEHHH, COONIOACHBI TPeOOBAaHUS MPABHI TEXHUKU
OeszomacHocTH. B mpomecce BbIMoONHEHHs J1labopaTopHOH pabOTHI
CTyJIeHT oOpaluajcsi 3a MOMOIIbI0 K mpenojasarento. Omuem no
pe3yiomamam  1a6opamopHol.  pabomsi,  ODOPMICHHBI B

25 0aioB




coorBercTBUU ¢  TpeboBanusimu ['OCT  eagmHOM  CcUCTEMBI
KOHCTPYKTOPCKOU JIOKYMEHTAIUH (ECKL), IIOJTHOCTBIO
0TOOpaXkarolMii MPOBEIECHHBIE HCCIEN0BAaHUS, MPEJOCTABICH HE B
cpok. B xozme 3ammrhl NPOJEMOHCTPUPOBAHO 3HAHHWE OCHOBHBIX
3aKOHOB M METOJOB aHajau3a MpPOLECCOB, MPOTEKAIIUX B
uccnenyemor  obmactu. Ilpm  oTBerax  JOMyLIEHBI  OLIMOKH,
KOPPEKTUPYEMBIE CTYICHTOM C ITOACKA3KU IIPENO1aBaTEIIs.

[Ipy mosrydyeHUH AOMyCKa K BBINOJHEHHIO J1a00OpaTOpHOW paboThI
OTBETHl BBIBWINM HE3HAHWE CTYACHTOM OINpPENEICHUH OCHOBHBIX
MOHATHH, 3aKOHOB, ITPABUJI, OCHOBHBIX MOJIOKEHUH TEOpHH, POpMYII,
HE3HaHME TPUEMOB PEIICHUS 3a/1a4, aHAJOTHYHBIX PaHee PEIICHHBIM
Ha MPaKTHUYECKUX 3aHATHSX, T.€. YPOBEHb 3HAHUHN HE MO3BOJISIET eMY
NPOBECTH ONBIT, HEOOXOMUMBIE pacyeThl, WIX HUCIOIb30BAThH
NOJyYEeHHbIE JaHHbIE 1711 (POPMYITUPOBKH BBHIBOJOB.
JlomomHUTENbHBIE M YTOYHSIONIME BONPOCH TIPENoJaBaTess He
IPUBOJAT K KOPPEKIIMU OTBETA CTYIEHTA.

unu

OTBeT Ha BOIPOC MOJIHOCTBIO OTCYTCTBYET

unu

Ortxka3 ot oTBeTa

MeHee 25 0aios,
«HEYIOBJICTBOPUTEIHHOY

TeMbl NpaKTHYECKUX PadoT:

[Ipaktrueckas padota Nel «CocraBiieHHe BBIpOKCHHS JJIs1 BEIXOAHOW (DYHKITMU apuPMeTHKO-

JIOTUYECKOT'O OJIOKAY.

[Ipaktrueckass padora No2 «MwuHMMHU3aMs W TpeoOpa3oBaHHWE JOTHUYECKOW (YHKIMH Ha

snemenrax 2UJIN-HE».

HpaKTI/I‘leCKaH pa60Ta Ne3 «CuHTE3 TOrM4eCcKuX JIEMEHTOB I HHTeraHLHOﬁ CXEMBD».

[Ipumep 3amaHus 11 IPAKTUKHU:

Kapter KapHo ciyxar 1y aBTOMaTH3aluHi MOUCKA «CKIEHBAEMBIX)» CIIAraeéMbIX U MPEICTABISIOT
co0oif TabiMIly BCEBO3MOXHBIX HA0OPOB apryMEHTOB JIOTHYECKOW (QYHKUMHU (YUCIO apryMEHTOB

00Bb19HO < 6).

Tax nns 2-x apryMeHToB KapTy KapHO MOXHO IpecTaBUTh Kak,

X X1

X2 X7 X1 iz X1

:>X

X X )?1 Xo X4

Ecimu xakoil nmO0 HabOp apryMeHTOB JIOTHYECKOM (YyHKIUHM, TpPEACTaBICHHBI B BHIE
JIOTMYECKOTO TMPOM3BEAECHUS (MUHTEPM) IPUCYTCTBYET TO, B COOTBETCTBYIOILEH KIIETKE KapThl
npoctaBisierca «l1» («0» He craBarcsa). 3anonHeHHas Kapra KapHO NOANEXKHUT CKIEUBAHUIO
(rpadpmyeckn 3TO OXBaT KOHTypaMH), MpPUYEM B PpE3yJbTUPYIOIIEM BBIPAXEHUU KOHTYP
NPEJCTaBIseTCS B BUJAE JIOTHUECKOTO IMPOU3BEJCHUS apPTyMEHTOB BXOJIIMX B KOHTYP TOJIBKO B



IpAMOM HJIM TOJBKO B MHBEPCHOM BUAC, 4 YUCJIO KOHTYPOB OMPCACIIACT YUCIIO ClIaracMbIX Q)YHKHI/II/I

CknenBaHue OCYHICCTBJIACTCA 110 CIICAYIOIIUM IIpaBUJIaM:

CKJICUBATbHCA (OXBaTLIBaTBCH KOHTypaMI/I) MOTYT JiMllb COAUHUIL (r,ue n - Oejao€ MOJOXHUTCIBHOC
YUCIIO0);
CKJICMBATHCSl MOTYT JIMIIb MUHTEPMBI, KOTOpPHIC 3alMCaHbl B BHUJE €IWHUI] B COCEIHUX KIETKaX
KapThl 1O TOPU3OHTAIN UJIW 110 BCPTHUKAJIN
CKJICMBACMBIMHU TAKKEC CUUTAIOTCA KJIICTKHW BEPXHETO M HUKHETO PAOOB KApPThI, KpaﬁHCFO ImpaBoro u
KpalHero JIEBOT'O CTOJIOIOB;
KOHTYpPaMH JIOJI)KHBI ObITh OXBa4€HBI BCE CTUHMIIBI,
OJTHY €JIMHUILY MOYXHO OXBAaThIBATh KOHTYPAaMHU TIPOU3BOJIBHOE YUCIIO pa3s;

B PE3YIbTATC CKICUBAHUA AOJDKHBI MMCTb KOHTYpa OTBEYAIOINHE CIICAYIOIIUM Tpe6OBaHI/I$[M -

KOHTYpa AOOJI’KHBI OBLITH KaK MOKHO mnpe (OXBaTLIBaTB MaKCHUMAaJIbHO BO3MOXXHOC YHUCJIO CHI/IHI/IH),

KOHTYPOB JOJIXKHO OBITH KaK MOYKHO MEHBIIIE.

ITpumep: [Ipu nomou kaptel KapHo MUHUMU3HPOBATH TAOIMYHYIO (QYHKLHUIO U IPeoOpa3oBaTh K

BUY JUIsl peanu3anuu Ha snemenTax 21-HE.

X1 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
Hns 4-x aprymeHToB kapTy KapHo Bceria MOKHO NMPEICTaBUTh Kak
X1
A
r N\
\
X4X3X2X1 )?4X3 Xz)?l X4X3X2X1|X4X3X2X1
r > X3
X4X3X2X([X4X3X2X|X4X3X2X X4X3§2X1
X4 < S

X4X3X2X1|X4X3X2X1[X4X3X2X ([X4X3X2X]

X4X3X2X1[X4X3X2X1|X4X3X2X1|X4X3X2X]

"4
X2

B cTpokax (crosnbrax) oxBaueHHBIX (PUTYPHOIH CKOOKOH 3HAYEHHE COOTBETCTBYIOIIETO apryMEHTa

BOCTIPUHUMAETCS Kak mpsmMoe (B Buae «1»), B HEOXBaUYCHHBIX - Kak WHBepcHOe (B Buae «0»). Torma,
eciu 3a7aHa Tabauna GyHKIui Y, moaydnuM:
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X1

A ¥ =y %0y (g )+ (g g %y )=

r\ X3

X4 ‘ ‘

D Al

%/_/
X2

Kpurepun onieHKH MpakTH4ecKoil paboThI:
30 6amnoB BeicTaBnsercs 3a 100% BbIMOMHEHHYIO paboOTy, B KOTOPOM OTCYTCTBYIOT (hakTHuUecKue
omnOku. 28 06amioB - 3a paboTy, B KOTOpoil nomymeHa 1 ¢akrudeckas ommubka. 26 GauoB — 3a
paboty, B KOTOpOM AomyIieHbl 2 omuOku. 23 6amnoB — 3a pabory ¢ 3 ommbkamu. 20 GamioB — 3a
paboty c 4 ommbkamu. PaboTa, BeinonHeHHast 6osee yeM ¢ 4 omrmOKaMu, He OLIEHUBAETCSI.

5. MeTtoanuyeckue yKazaHus JJI51 00y4AIOUIUXCSH M0 OCBOEHHUIO TN CIUTIIUHBI
Mertoandeckue yKazaHusl JUIsl IOMOIIM O00Y4YaloImUMCs B yCIICIITHOM OCBOCHUH TUCIMIUIMHBI B
COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH BUJAMH YUEOHOM U CAaMOCTOSATENILHON PabOThl 00yUaIOIMIUXCSL:

KosmuecTBo

ABTOp, Ha3BaHNUe, MECTO U3IAHNS, H3AATEIbCTBO, IO Hanuuune PK3EMILISIDOB

Ne U31aHus y4eOHOH JIuTepaTypbl, BUJ U XapaKTEePUCTHKA rpuda, BUa B 6“@1“0:;@
n/n HHBIX HH(POPMALMOHHBIX PECYpPCOB rpuga CB®Y

AnrtonenkoB, JI.B. Pa3paboTrka aBTOMaTHYECKOTO
YIPABJIEHUSI SHEPreTUYECKUMH M IPOU3BOJCTBEHHBIMU
obbekTamMu npennpusaTHii Ha 6aze SCADA-cuctembl
1 TRACE MODE UYacte Nel [Tekcr] : yueGHo-
Metonudeckoe mocobue / J[.B. Antonenkos // TU ()
OI'AOY BIIO «CB®VY». — Hepronrpu, 2012. — 110 c.

45

AntonenkoB, J[.B. PaszpaGoTka aBTOMaTHYECKOTO
YIPaBJICHUSI JHEPreTUYECKHMMU W IPOM3BOJICTBEHHBIMU
oobektamMu mpennpusatHii Ha 6a3ze SCADA-cuctembl
2 | TRACE MODE UYacrp No2 [Tekcr] : yueOHO-
Mertonudeckoe mocobue / J[.B. AntonenkoB // TU ()
OT'AOY BIIO «CB®Y». — Hepronrpu, 2012. — 63 c.

45

Meronudeckue YKa3aHUs pa3MeIIeHEbI B Cao Moodle:
http://moodle.nfygu.ru/course/view.php?1d=14061
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PeliTUHTOBBIN perjiaMeHT N0 AUCHMILINHE:

Bua BeinosinseMoii yueOHoii padorsl | KommuectBo | Kosmmuectso Ilpumeuanue
No (KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6amnoB (max)
HUenoimanusa / Bpewms, uac
Dopmur CPC
1 | JTaGopaTopHbIie 3aHITHS 36 20 40 3HAHHUE TEOPUH;
BBITIOJTHCHUEC
n1abopaToOpHOI pabOTHI
2 | IlpakTueckue 3aHATHS 49 25 30 3HAaHUE TEOPUH;
BBITIOJTHCHUEC
n1a00paTOpHOI pabOTHI
3 | Ok3ameH 9 - 30 44 Bompoca
Hroro: 85(9) 45 100

6. @OH OLIEHOYHBIX CPEACTB ISl MPOBEAeHUS NMPOMEKYTOYHOM aTTecTAllMU 00y4aK0IIMXCS 10

JQUCIHUILTHHE

6.1. [Tokazarenu, KpUTEPUU U IIKaJIA OLICHUBAHUS

Koagr WHaukaTopel Ilokazarens [Ixarms! oleHUBaHUS YPOBHS C(OPMHPOBAHHOCTH
OLIEHMBAEMBIX JIOCTHKEHUS OLIEHUBAHUS KOMIIETCHINH/3JIEMEHTOB KOMITETCHIINH
KOMITETCHIIMH | KOMIIETCHINH (mo n.1.2.PI1NT) Yposan Kpurepun oneHnBanus OueHk

OCBOCHHS (meckpumnrTops) a
IK-2: [K-2.1: 3HATD: Bricokuit JlaH TIONTHBIH, pa3BepHYTHIA OTBET Ha Ot
Cniocoben PaccuuthiBaeT u | _ OCHOBOMONATAEOLIAS MOCTAB/IEHHBIH BOMPOC, MOKasaHa -HO
MIPOBOAUTH MIPOEKTUPYET TeopeTHUeCKHe COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 110
000CHOBaHHE | TEXHUYECKHE - JCLUITIMHE, TOKA3aTeIbHO PACKPHITHI
MPOCKTHBIX 00BEKTHI B M3ydaeMoi OCHOBHBIE TTOJIOXKEHUsI BOTIPOCOB; B
peLeHuii. COOTBETCTBHH C ICIIUTHEEL, OTBETE IPOCIIEKUBACTCS YETKAS
TEXHUYECKUM MATEMATHYCCKO® CTPYKTYpa, JIOTHYeCKas
3aJ]aHUEM C 0GOCHOBAHIE 1 MOCIIe/I0BATENBHOCTD, OTpazKatolias
UCIIOJIb30BAHH- e — CYIHOCTE pacxpumgaeme TIOHSITHH,
€M CTaHAapT- TEOpETHYECKIX TEOpHii, ABIEHUNA. 3HaHHE TI0
HBIX CPE/ICTB e m— MIPEAMETY IEMOHCTPUPYETCS Ha CI)UOHC
aBTOMATH3ALUH IHCIIUTHHEL, TOHMMAHHA €10 B CHCTEME JAHHOH
MIPOEKTUPOBA- OBIACTH HAayK{ U MEXIUCHUIIMHAPHBIX CBSI3CH.
HUSL. TEOPETHYECKOTO H OTBeT U3JI0KEH MOJIHOCTHIO C 5
NPAKTHYECKOTO I/ICHOHLSOBaHI/Iel\i/fOBpeIgIGHHOH
MpHMEHEHHS TEPMHUHOJIOTHU. MOTYT OBITh
cymmiecTra ZIOTYICHBI HE/IOMETHI B ONPEICTCHHN
s s, IHOJIOSKE ] TaHHOM TIOHSITHH, UCTIPABJICHHBIE CTYAEHTOM 5
-5:.T'oToB K -5.1: JHCIIHTITHHBL, POITH 1 CaMOCTOSTENIFHO B IIPOIIECCE OTBETA.
cocrtaBnenuto | I[Ipumenser u — 71a00paTOPHOM 33/1aHUH MOXKET OBITH
3agmox Ha OCBauBaeT HEOGXOMAMOCTH nonymeHa | ¢akTrdeckas omuoka.
o0opyznoBaHHE | BBOAMMOE B — 5 § 3
U 3aIacHele 3JIEKTPOIHEPre- B PATY APYTHX Bbazoniii JlaH noaHbId, pa3BepHYTHIN OTBET Ha Xopo-
JacTH U THYECKOE U TeXHITIECKIX MOCTABIIEHHBII BOMPOC, OKa3aHO 1o
MOATOTOBKE | ONEKTPOTEXHUYE | oy YMEHHE BBIJIEINTh CYIIECTBCHHBIE U
TEXHHUYECKOH | -CcKoe MeTh: HECYILIECTBEHHBIE IPH3HAKH,
JIOKyMEHTaly | 000OpyI0oBaHKe. y ’ MIPUYUHHO-CIICICTBEHHBIE CBSI3H.
Knaccudumposars
Y Ha PEMOHT. OTBET YETKO CTPYKTYypHUPOBaH,
U(POBBIE JIOTHIECKUE
JIOTMYEH, N3JI0KEH MOJTHOCTHIO C
MHKPOCXEMBI, o
UCTIOJIb30BaHNEM COBPEMEHHOM
pabotats ¢
TEPMHUHOJIOTHH. MOTyT OBITH
PpasiIMYHbIMN
JIOTYILEHBI 2-3 HETOYHOCTHU WU
CHCTEMaMH CUHCIICHUS,
HE3HAYUTEIbHbIC OLINOKH,
YMETh UX
WCTIPABIICHHBIE CTYAEHTOM C TIOMOIILIO
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peoOPa3oBhI-BATh; npenonasatelst. B maboparopHom
HCIIONB30BATh 3a/laHIH MOTYT OBITh JOMYIIEHHI 2-3
OCHOBHBIE HJIEMEHTHI (hakTHUeCKHe OIIHOKH.
(POBOI TEXHUKU
JUUIS pacyeTra v CHHTE3a Munu- JlaH HeIOCTaTOYHO MOJIHBIN U Y noB-
CXeM; BbIOUpaTh U MaJbHBIN HEJI0OCTaTOYHO Pa3BEPHYTHIN OTBET. JIETBO-
PO PaMMHUPOBATh Jlornka u nocneoBaTeIbHOCTh pu-
MHKPOIIPOLIECCOPHI 1 W3JI0KEHHS UIMEIOT HapyLIEeHUs.. TEJIEHO
MHKPOKOHTPOJI-JIEPH; Jlony1ieHs! olMOKH B paCKpBITHI
paccUnTHIBaTh MOHATHUH, YIIOTPEOICHUN TEPMHUHOB.
TapaMeTphI i CTyneHT He CIIOCOOCH CaMOCTOSTENEHO
XapaKTEePUCTHKU CXEM BBIJICIATH CYIIECTBCHHBIE U
Ha Oaze HECYIIIeCTBEHHBIE ITPU3HAKH U
MHKPOITPOLIECCOPHOM MIPUYUHHO-CIIE/ICTBEHHBbIE CBs3U. B
TEXHUKU; IIPUMCHATH OTBETC OTCYTCTBYIOT BHIBO/EI. YMeHue
TIOJTY4YCHHBIC 3HAHWA Ha PaCKpbITh 3HAYCHUE O606IJ1€HH])IX
MPaKTHKE. 3HAHMH He Moka3aHo. PeueBoe
Baaners: odopmiieHre TpedyeT MONpPaBoK,
Hagbikamu Koppekuuu. B naboparopHom 3axaHun
COCTaBJICHUS MOTYT OBITH JOITYIIEHHI 4-5
TEXHUYECKOTO 3a/IaHU (haKTHIECKUX OIIUOOK.
Ha MMPOSKTUPOBAHHE
aBTOMaTH3UpoBaHHOTO | He ocBoensl | OTBET mpenacTaBisieT coOon Hey-
ANEKTPOIPHUBO/IA; pa3po3HEHHBIE 3HAHUS C JIOBIIe-
BEITIOJIHATH CYIIIECTBEHHBIMH OIIMOKaMH 10 TBO-
MaTeMaTHIeCKOe Bompocy. [IpucyrcTByror pu-
OIIMCaHUEC CJIOKHBIX (bpaFMeHTapHOCTI), HCEJIOTUYHOCTb TCJIBbHO
IIEKTPOTEXHUYECKUX nznoxeHus. CTyJIeHT He OCO3HaeT
00BEKTOB. IPUMEHSThH CBSI3b 00CYK/1aeMOTr0 BOIIPOCa 110
MUKPOIPOLIECCOPHIO ounery c apyrumu o0beKTamMu
TEXHHUKY B CUCTEMax JUCIUITIHHBL. OTCYTCTBYIOT BBIBOBL,
aBTOMAaTH3AINA 1 KOHKPETH3aIMs U T0Ka3aTeIFHOCTh
yIpaBJICHUSA W3JI0XKeHUs. Peus HerpamMoTHas,
TEXHOJIOTHIECKUMHU TEPMHUHOJIOTHSI HE HCIIONIB3YETCS.
IIpOIeCCaMH. JlommoTHUTEIBHBIE U YTOYHSIOIINE

BOTIPOCHI IIPETIoIaBaTeNs He IPUBOJASAT

K KOpPpEeKIH OTBETa CTyIeHTa. B

71a00paTOPHOM 33/IaHUHU JIOITYIIIEHO

bosee 5 hakTHUECKUX OIIMOOK.

unu OTBET Ha BOIPOC TTOJTHOCTBIO

OTCYTCTBYET

unu OTKa3 OT OTBETA.

6.2. [IlpumepHbIe KOHTPOJILHBIE 3aJaHNsl (BONPOCHI) JIAA IPOMEKYTOUHOI aTTeCTALNHU

Ok3aMeH 10 «MHKpONpOLECCOPHBIE CpEeACTBAa  YNpaBJIEHUS  HIEKTPONPUBOJAMH U
TCXHOJIOTHYCCKUMH KOMILJICKCAMKW», IPOBOAHUTCA B q)opMe CO6CC€I[OBaHI/I$I II0 3K3aMCHAIITMOHHBIM
OuneraM. DK3aMEHALMOHHBIA OWJIET BKIIIOYAET JIBa TEOPETEUECKUX BONPOCA, U OJMH MPAKTUUECKUMN
Bonpoc B 10 cemectpe.

IlepeyeHb 3K3aMeHALMOHHBIX BONIPOCOB

1. O6mue cBeeHHs 0 KOMIBIOTEPE KAK 3JIEKTPOHHO-BBIYUCINTENBHON ManHe (OBM).

2. OO61ue cBeeHHs 0 MUKpoOIIpolieccope (Ha3HaueHHe, OCHOBHBIE YaCTH, IPUMEHEHHE).

3. TIpomeccop, ero coctaB ¥ OCHOBHBIC (DYHKIIHH.

4. OOmwue cBeneHust o nporpaMmMmHoM mpoaykre OrCAD 9.0, ucnonp3yemMoMm JUisl NMPOBEICHHUS
UCCJIEIOBAaHUM MTPOLIECCOB B 00JIACTH 3JIEKTPONIPUBO/IA.

5. OGmwme cBeneHus o mporpaMMuoM npoaykre LabVIEW 7.0 ucnonb3yemMoM Aiist TpoBeIeHUS
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UCCJIETOBAaHUM MTPOLIECCOB B 00JIACTH 3JIEKTPONIPUBO/IA.
6. BayTtpennss oneparuBHas naMath (O3Y) mukpokoHTposuiepa, Ha mpumepe AT89C2051.

7. Anamoro-mudpossie mpeodpazoatenu (ALIT), mpumensemsie B in(poBOi TEXHHUKE.

8. Hudpo-ananoroseie mpeodpazosatenu (LIAIl), npumeHsembie B UPPOBOI TEXHHKE.

9. IlaMaTh MHKPOTIPOIIECCOPA, €€ COCTaB M OCHOBHBIC (DYHKITHH.

10. [TopTh! BBO/1a/BBIBOJJA MUKPOIIPOLIECCOPA.

11. Harmucanue KOMaH I ¢ MCIIOJIH30BAaHUEM sI3bIKa AcceMOrepa.

12. IIporpamma B MUKPOIIPOLIECCOPE U €€ HA3HAYECHHUE.

13. Cucrema KoMaH1 MUKPOKOHTpoJuiepa, Ha mpumepe AT89C2051.

14. Cucrembl cuuClIeHUS U UX POJb B pabore B paboTe Mukporporeccopa. CTaHaapTHOE MPaBUIIO
MIOCTPOEHUS YUCEN B CUCTEMAX CUUCIICHUSI.

15. JIBonuHast cucTemMa CUMCIEHUS U €€ TPUMEHEHUE B MUKPOITPOLIECCOPE.

16. CneunasibHbIe pETUCTPl MUKPOKOHTpOJUIEpa, Ha nmpumepe AT89C2051.

17. DnexTpoHHbIe (Pl MUKPOTIPOLIECCOpa IS TIepeayn Yrced HH(OPMAIIHH.

18. Peructpsl 0011ero Ha3HAYCHUST B MUKPOKOHTpoJIIepe, Ha mpumepe AT89C2051.

19. Pa3psiapl nndpoBoil HIMHBI TAaHHBIX U €€ TOCTPOSHHUE IO KOJIMYECTBY Pa3psioB.

20. CtekoBas nmamsATh MUKPOKOHTpoOJUIEpa, Ha mpumepe AT89C2051.

21. IIpocTtsie nmoruueckue 3nemMenTsl «M», «JIN», «HE» u ux pons B undpoBoil TEXHUKE.

22. BHyTpeHHHUE perucTpsl MUKPOKOHTpoJuiepa, Ha npumepe AT89C2051.

23. CnoxHble cocTaBHBIC Jorudeckue 3neMeHTsl «M-HEy, «uckmouaromme UJIN»).

24. JIBOMiHOE MCIIOJIb30BaHUE BBIBOJIOB MUKPOKOHTpoIEpa, Ha mpuMepe AT89C2051.

25. Ilpocreiimuii Tpurrep Juisi MOJYYEHHS JIOTUYECKON €IMHULIBI U JJOTUYECKOTO HYJIS.

26. llluna ynpasnerus (CONTROL bus) u ee Ha3HadyeHue.

27. RS-Tpurrep v ero Ha3HauY€HHE B MUKPOMPOLIECCOPE.

28. CTpyKTypHas cxema MUKpOKOHTposiepa Ha npumepe AT89C2051.

29. D-tpurrep u €ro Ha3Ha4YE€HUE B MUKPOTIPOLIECCOPE.

30. IIpouenypa 3amycka nporuecca npsiMoro 10cTyna K namMsTH MUKpOIIpOLEccopa.

31. but u 6aiiT — equHUIEI H3MepeHus U(PoBOI HHGOPMAITIH.

32. IIpsaMoii 1ocTyn K IaMsATH MUKPOIIPOLIECCOPA.

33. C4yeTunKH UMITYJIbCOB Ha OCHOBe JK-Tpurrepa, nmpuMeHseMble B MUKPOIPOIIECCOPE B KauyeCTBE
JIETIUTENICH YaCTOTHI.

34. MexaHu3M MpephIBaHMN B pad0TE MUKPOTIPOIIECcCopa.

35. PeBepcuBHBII CUETUYHK, IPUMEHIEMBIN B MUKPOIIPOLIECCOPE.

36. KomaHs! mepexo/ia K moamporpaMmme B paboTe MUKpoIpoieccopa.

37. Aeumdpatopsl HHU(PPOBBIX CUTHAIOB, IPUMEHSIEMbIE B MEKPOIIPOLIECCOPE.

38. KomaHas! opranu3aiuu UKiIa B paboTe MUKPOIPOIeccopa.

39. TunoBasi cxeMa MUKPOIIPOIIECCOPHOI CUCTEMBI.

40. Komanp! ycII0BHOTO M 0€3yCIIOBHOTO Iepexo/ia B paboTe MUKPOIPOIIeccopa.

41. llIuna nanaeix (DATA bus) u ee HazHaueHue.

42. Anroput™ paboThl MEKPOTIPOILIECCOPA U €T0 TPYTIITBI KOMaH/I.

43. llluna anpeca (ADDR bus) u ee naznauenue. Uto Takoe o0beM aapecHON MaMsITH U €€ €IUHUIIA
U3MepeHus?

44. HazHaueHue BbIBOJIOB MUKPOKOHTpOJIIEpa, HAa puMepe AT89C2051.

Kpurtepun onenku:

XapakTepucTHKa 0TBeTa Ha TeOpeTHYeCKHil Bonpoc / Iﬁgg“;’,ﬁfﬁ,‘f,?
BBINOJHEHN S IPAKTHYECKOI0 32/ 1aHUS 62?.11 10B

JlaH TONHBIM, pa3BEPHYTBHIM OTBET Ha MOCTAaBJACHHBIM BOMPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUN IO JIHUCLUUIUIMHE, JOKAa3aTEJbHO PACKPBITHI
OCHOBHBIE IOJIOKEHUS BOIPOCOB; B OTBETE MPOCIICKUBAECTCS YETKAss CTPYKTYypa, 25.30 6
JIOTUYECKAsl TIOCIEA0BATENBHOCTD, OTPaXKAKOLIask CyIIHOCTb PACKPhIBAEMbIX ITOHATHH, :
TEOPHiA, sIBIEHUI. 3HaHUE M0 NMPEIMETy JEeMOHCTPUpYyeTcs Ha (JOHE MOHUMAHHUS €ro
B CHUCTEME JaHHOW HAayKM M MEXJWCUUIUIMHAPHBIX cBsized. OTBET H3JI0KEH
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JIUTEPATypPHBIM  S3BIKOM _ C  UCIHOJIL30BAHUEM COBPEMEHHOM JIMHTBHCTHYECKON
TEPMUHOJIOTHU. MoryT OBITH [OMYyIICHBI HEIOYEThl B OINPEACICHUH TOHSITHH,
UCIIPaBJIEHHBIE CTYJIEHTOM CAMOCTOSITEIILHO B IPOLIECCE OTBETA.

JlaH TOJIHBINA, pa3BEpHYTHIM OTBET HAa NOCTABJICHHBIM BOIPOC, MOKA3aHO YMEHUE
BBI/IETIUTH CYIIECTBEHHBIE M HECYILECTBEHHBIE MPU3HAKH, IPUUNHHO-CIIEICTBEHHbBIE
cBsA3u. OTBET YETKO CTPYKTYpPUPOBAH, JOTMYEH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM THUCTOJOTMYECKOW TEepMUHONOIMUA. MoOryT OBITh
JOMyIIEHbl 2-3 HETOYHOCTH WM HE3HAYUTEIbHbIC OIIMOKH, HCIpPABICHHBIC
CTYJIEHTOM C IIOMOIIIBIO MPENO01aBaTEIsl.

18-24 0.

JlaH HEIOCTaTOYHO MOJHBIA M HEJOCTaTOYHO pa3BEpPHYTbIH OTBET. JIOTHKa U
IOCIICIOBATEIFHOCTh _M3JIOKEHHSL MMEIOT HapylieHus. JIOmyIeHbl OmIMOKH B
PacKpbITUM  TOHATUH, ymoTpeOneHMH TepMHHOB. CTyneHT He crocoOeH
CaMOCTOSITENIbHO ~BBIACIHUTh CYIICCTBCHHbIC UM HECYIICCTBEHHbIC MPU3HAKA U
IPHYHHHO-CIICICTBEHHBIC CBSI3H. B oTBeTe 0TcyTCTBI\;}0T BBIBOJIBI. YMEHHE PaCKPHITH
3HayeHue OOOOIIEHHBIX 3HAHWKA He TMoka3aHo. PeueBoe odopmiieHue Tpedyer
HONPABOK, KOPPEKIIHH.

10-17 6.

OTtBeT npencTaBisieT co00M pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKAMH 110
Bonpocy. [IpucyTcTByIoT pparMeHTapHOCTh, HETOTHYHOCTh H310xKeHus. CTyIeHT He
OCO3HAET CBA3b OO0CY)XKIAaeMoro Bompoca MO Owiery ¢ ApYyruMH OOBEKTaMH
TUCHUIUIMHBL.  OTCYTCTBYIOT — BBIBOJABI, KOHKpETH3allMsl U J0Ka3aTelbHOCTb
n3noxeHus. Peun HErpaMoOTHasd, TCPMHUHOJIOIUS HE HUCIIOJIb3YyCTCA. I[OHOJ'IHI/ITGHBHI)IG
U YTOYHSIONIME BOMPOCHI TpEnojaBareis HE MPUBOJAT K KOPPEKIMH OTBETa
CTYJCHTA.

Hnu OTBET Ha BONPOC MOJTHOCTHIO OTCYTCTBYET unu OTKa3 OT OTBETA

0-9 6.

6.3. MeTonnueckune MaTepuaJibl, ONpee/siiolue Mpoue1ypbl OLeHUBAHUSA

XapakTepUCTHKH MPoueaypbl

Bun npouenypsi 3K3aMEH

Llens npouenypsl

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

5.1.
JloxanbHbIe aKTBI By3a, | [lono)keHHe O NPOBEAEHMM TEKYLIETO KOHTPOJII YCIEBAEMOCTU U
PCrIaMCHTUPYIOINC MPOMEXYTOUHOM aTTectauuu oOydaromuxcs CB®Y, Bepcus 3.0,
NPOBEACHUE MPOLCIYPbI yTBepkAcHO pektopoM CBDY 19.02.2019 1.
[Tonoxxenue o 6amipHO-perTHHTOBOM cucteme B CBDY, Bepcust 4.0,
yrBepxkaeHo 21.02.2018 r.
CyObexTsl, Ha KOTOPBIX | CTYJIEHTHI 5 Kypca OakalaBpuara.

HarpasJieHa MpoIeypa

Ilepuon nmpoBeaeHus NpoUeypbl

JICTHAA SK3aMCHallMOHHAas CCCCUsA

TpeOoBaHus K TOMEIICHUSIM U
MaTepHaIbHO-TEXHUUECKUM
cpencTBam

CnenuasibHO 00OpYy/JOBaHHBIC IOMENIEHUS ¢  JTaOOpaTOPHBIMU
CTCHAaMH, OTBCYAIOIIIMMH Tpe6OBaHI/I$IM OCBOCHHUA AUCHUIIIIMHBI B
MIOJIHOM 00bEME.

TpeboBanus K 0aHKy | -

OLICHOYHBIX CPEICTB

Onucanue nposeleHus | DK3aME@H ~ NPUHUMAeTCs B YCTHOHM  ¢opMme 1o  Owieram.

ponexypsl OK3aMeHalMOHHBIH OwjleT 10 JWCUMIUIMHE  BKJIIOYaeT JBa
TeopeTHueckux Bompoca. Bpems Ha moarotoBky — 0,5
ACTPOHOMHUYECKHUX Yaca.

MIxansr oueHuBaHus | llIkana OLEHMBaHMS pe3yJIbTATOB MPHUBEACHA B 1. PEUTUHrOBBIN

pe3yIbTaTOB pernament no aucuuruinHe PITJT.

PesynbraTsl npoueaypsl

B pesynbrare cpaun Beex 3amanuil 1 CPC cTyneHTy HE0OX0auMO
Habpatp 45 6amioB, YTOOBI OBITH TOMYIICHHBIM K JK3aMEHY.
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7. Y4eOHO-MeTOAMYECKOEe M HHPOPMALHMOHHOE o0ecneyeHne y4eOHoi
AMCUMUIJIMHBI (MOIYJIs1)

ABTOp, HA3BaHUE, MECTO U3aHUsl, H31ATEJbCTBO, FOJ H3AHHUA
Y4eOHOH TUTepaTypPhl, BUI U XapaKTePHCTHKA HHBIX
HH(OPMALIUOHHBIX PecypcoB

Hannune
rpuda,
Buja rpuda

Koa-Bo
IK3eMILISIPOB
B
ouOIHOTEKE
THU (¢p) CBOY

OcHoBHast

bynator B.H. MuxkpormpoueccopHast Texuuka. CXeMOTeXHUKA U
porpaMMHpoBaHue [ DIIeKTPOHHbIH pecypc]: yueOHoe mocodue/
Bynaros B.H., Xynopoxkkos O.B.— D1eKkTpoH. TEKCTOBbIE
nanHble.- OpeHOypr: OpeHOyprckuii rocy1apCTBEeHHBIN
yausepcuret, 9bC ACB, 2016.- 377 c.-

http://www.iprbookshop.ru/61377.ht
ml.- 3bC «IPRbooksy»

Vabsmenko .M. MUKpOIIpoLECCOpHOE yIpaBIECHUE
YCTpOWCcTBaMH MIPeoOpa30BaHuUs dICKTPUICCKON YHEPTHU 1
mepeadu IEKTPOTEXHNIEeCKOH nHpopManu [ DIeKTPOHHBINA
pecypc]: yueoHoe nocobdue/ Ynpsiienko I'.M.— DieKkTpoH.
TekcToBbIe nanHbie.— CapatoB: Aii [lu Op Menua, 2016.- 72 c.

http://www.iprbookshop.ru/58295.ht
ml.— 9BC «IPRbooks»

AdonnH A.A. MUKPOITPOIIECCOPHAs TEXHUKA B IPUOOpax,
CHUCTEMAaX U KOMILUIEKCAaX OPHUEHTALUH, HABUTALIMY U YIIPABICHHUSI
JICTATENIbHBIX aINMapaToB [ DNEKTPOHHBIN pecypc]: yueOHoe
mocobue k s1aboparopHbiM padotam/ Adonun A.A., SImaries
I'.I".— Dnextpon. TekcToBble JaHHble.— CapaToB: Al [1u Op
Menua, 2015.— 143 ¢

http://www.iprbookshop.ru/40398.ht
ml.- 3BC «IPRbooks»

JonoaHutenpHas

Yukypo H.I'. MozaenupoBanue cucteM W IpoLeccoB. YueOHOe
nocobue. MznmarensctBo: Mudpa-M, PUOP  Cepus: Briciiee
oOpazoBanue. bakanaspuar, 2013 r.- 398 c1p.

Besyrnos /1. A., Kamenko U. B. Lludpossie ycTpoiicTsa u
MHUKpOIIpoIieccoprl. YuebHnoe mocodue. zmarensctBo: PocToB
H/[1: ®ennkc, 2006.-480 c.

Yepubix U.B. MoaenupoBanue 31€KTPOTEXHUYECKUX YCTPOICTB B
MATLAB, SimPowerSystems u Simulink.YueOHuK.
n3natenbeTBo «Ilutepy, 2008.

Manepa A.I'. — MonenupoBaHUe TEIJIO0OMEHA B TEXHHUECKUX
cuctemax. — M.: HO nayunsiit ¢pong «IlepBas uccienoBarensckas
nabopatopust uMeHH akagemuka B.A. Mensaukosay, 2008 c., .

OOmeoTpacieBble  PYKOBOIAIIME METOJMYECKUEe MaTepHalibl II0
CO3/IaHUIO CHCTEM aBTOMaTH3MpoBaHHOTonpoekTupoBanus (CAIIP).
Penmakius 1-78, - M., TKHT, 1978.—45c.

Aramxanss C. 1., Axymes B. @. banku 1aHHbIX B
aBTOMATH3MPOBAHHBIX CUCTEMaX yIpaBiieHus. O030pHas
uapopmarus. M.: THUUTIU npudopoctpoenus, 1975. - 32c¢.

Ocamumnit H. U., CymapokoBa T. H. YueOHbIC MaTepHaIIbI IO
noctpoeHuto naHHbX B ACY nHa 6aze EC O9BM—Ilepmsb:
HUNYMC, 1974,—11 3c.
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8. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH «HTepHeT»
(nanee cetb-UHTEpHET), HEOOXOAUMBIX /IJIS OCBOECHUS JUCIIUIJIMHBI

e  DJeKTpUYECTBO M cxeMbl http://www.elektroshema.ru Hazapenko Anexcanap Kupmimosud

e DJEKTPUYECKUN NMPUBOJ - BUKM3HaHUE https://www.wikiznanie.ru/

e Illkona mns snekTpuka (CripaBOYHHK JICKTPUKA)
http://www.electricalschool.info/spravochnik/

e Kypc 1o anekTpoTexHuKe U OCHOBaM ieKTpoHuke. Bantomma M.B. http://eleczon.ru

e CrpaBOYHHK AJIEKTPHKA U SHEepreTuka. http:// www.elecab.ru/history.shtml

e DJeKTpOHHAs AJIEKTpOTeXHUYeCcKas Ononmoreka. http:// www.electrolibrary.info/history/

9. Onucanue MaTepHaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI JIs1 OCYLIeCTBJICHHUS
00pa3oBaTeIbHOI0 Mpouecca 1o JMCUUININHE

- MOZlyJIbHAsl 0ObEKTHO-OPUEHTHPOBAHHAS JMHAMUYECKas yueOHas cpena «Moodley.

10. Iepeyenb HHGOPMATMOHHBIX TEXHOJIOTHii, HCTIOJIB3YEeMbIX MPH OCYLIECTBICHUN
o0pa3oBaTeILHOTO MpoIecca Mo AUCHHUILINHE, BKIIOYAs NepedyeHb MPOrpaMMHOro0
obecrieyeHUs] 1 MHPOPMAMOHHBIX CIPABOYHBIX CHCTEM.

10.1. Ilepeuenb nHGOPMALIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX IIPU OCYILECTBICHUH
00pa3oBaTeNLHOTO MPOIIECcca 10 AUCIUILTIHE

[Ipu ocymiecTBIeHUH O0pa30BATEIBHOTO TIpolecca IO JAUCHUIUIMHE HCHOJIB3YIOTCS
CJICAYIOIHE HHPOPMAIIMOHHBIC TEXHOJIOTHH:

® IICTIOJIb30BAHKME HA 3aHATUSAX JJEKTPOHHBIX U3JAaHUHN (YTCHHE JEKIUU C HCIOIh30BAaHUEM
CHAMI-TIPE3CHTAINM, AJIEKTPOHHOTO Yy4eOHOTO TMOCOoOMs), BHIIEO- W ayauoMarepuaioB (depes
Wurepner);

® OpraHM3alusl B3aMMOJACUCTBHUS C OOYYAIOIIMMHUCS IOCPEACTBOM JJIEKTPOHHOH MOYTHI U

CJ10 Moodle.

10.2. Tlepeuens mporpaMMHOTO 00€CTICUCHUS

https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/strukturnye-podrazdeleniva/ui/software-ui/

https://docs.google.com/spreadsheets/d/1Pf5qJOnR 140sbQB5;-
MI1DmMmAOONKbSw54FdLBWpSDMuA/view#gid=0
MSWORD, MSPowerPoint.

10.3. TlepeueHp nHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/vspomogatelnye-
podrazdeleniya/nauchnaya-biblioteka/page60.php?clear cache=Y
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JIMCT AKTYAJIM3AIIMUA PABOYEN ITPOT'PAMMBI JIUCHUTIJIAHBI
b1.B./1B.04.01 MukponpoueccopHble CHCTEMbI YIIPABJIEHHS YJIEKTPONPHUBOI0B

YueOnbIi BHecenHrple n3MeHeHUS [IpenonaBarens [Iporokon 3acenanus
rox (®HO) BBIITYy CKAIOILEH
kadeapri(nata,Homep),
®UO 3aB.xadenpoit,
MOJIITUCH

B mabnuye ykasvieaemcs monvko xapaxmep usMeHeHull (Hanpumep, usMeHeHue memsl, CNUCKA UCIOYHUKO8 NO meme UIU
memam, Cpeocme NPOMeNCYMOUHO20 KOHMPOs) C yKazamuem NYHKmo8 paboueti npoecpammel. Camo codepoicanue
U3MeHeHUll OPOPMASEMCS NPUTOANCEHUEM RO CKBOZHOU HYMepayUlL.
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