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1. AHHOTAIIUA
K pado4eil mporpaMmme I CHUNINHbBI
b1.B./1B.04.01 MuxkponpoueccopHble CHCTEMbI
yHpaBJIeHHs 3JIeKTPONPHBO/I0B

Tpynoémkocts 3 3.¢.

1.1. lesb 0CBOCHHUSA U KPATKOE COAeP:KaHUe TUCIUILTHHBI

Heab ocBoenusi: ChopmupoBarh 0a30BbIC 3HAHMS, CBS3aHHBIC C OOIIMMH TOHSTUSIMU
MUKpOMPOIIECCOPHBIX ~ CHCTEM, C  XapaKTepU3YIOUIUMHU  OMNpEICNICHUSMU; C  BUAAMHU
MaTEeMaTHYECKHUX OMHMCAHUN JTOTUYECKUX (DYHKIMN, UX CHHTE3a; C OCHOBAMH Pa3pabOTKH CXEeM Ha
0a3e MUKPOIPOLIECCOPHOM TEXHUKHU U UX MPOrPaMMHUPOBAHUSI.

HayunTh uCHONB30BaHUIO TONYYEHHBIX 3HAHUM [UId pPa3paboOTKM U TPUMEHEHUS
MHUKPOTMPOIIECCOPHBIX YCTPOICTB B CXe€Max YIpPaBJICHUS AJIEKTPONPUBOIAOM U aBTOMATHU3ALNH
Pa3NUYHBIX TEXHOJIOTMYECKHX IMPOIECCOB, BBIOOPY M TMPOTPAMMHUPOBAHHIO PA3HBIX THUIIOB
MHUKPOMPOIIECCOPOB U MHUKPOKOHTPOJUIEPOB, HUCXOAS M3 TpeOyeMbIX 3afad U  (YHKIHHA
pa3pabaTbIBacMOro yCTPOICTBA.

Kparkoe conep:kanme IMCHMIVIMHBI: ba3zupyroTcs Ha HCIOJIb30BAaHUM, NIPU U3YyYEHUU
MaTepHaioB, IEPEXOJ0B PACCMOTPEHMs] OT YaCTHBIX IOJIOKEHUH M ciaydaeB K OOUIMM, WU,
HA00OPOT, OT OOIIMX TMOJOXKEHUW M CIly4aeB K YaCTHBIM C HJUTIOCTPALMEH CYITHOCTH SIBICHHUN

INPAaKTUICCKUMU U PACYCTHBIMHA IIPUMCpPAMMU.

1.2. IlepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsl N0 JUCHMILINHE, COOTHECEHHbIX €
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSsI 00pa30BaTe/IbHO MPOrpaMMbl

[Imanupyemsie
€3yJbTAThI
HaumenoBanue pesy
OCBOCHMS WNuaukaropsl
KaTeropuu [Tnanupyemblie pe3yabTaThl OrneHovHbIe
IPOTPaMMBI JOCTIKEHUS
(rpymibr) . 00y4yeHHs 110 TUCLUIUIMHE CpelcTBa
. (ko m KOMIIETEHII
KOMIICTEHIIHH
coJiep>KaHue
KOMIIETEHIINH)
[poexrusiit | [1K-2: [1K-2.1: 3HATh: Pa3znoyposHne-
Criocoben PaccuuTbiBaeT 1 | - OCHOBOIIOJIATAIOIIIHE BbI€ 3aJ1aHUS,
IPOBOJTUTH MPOEKTHPYET TEOPETUYECKUE MOIOKEHUS nabopaTopHble
000CHOBaHME TEXHUYECKHE M3y4aeMO TUCIUILIAHEL, U
MIPOEKTHBIX OOBEKTHI B MaTeMaTHuecKoe MPAaKTUYECKHE
peLeHui COOTBETCTBUH C 00OCHOBaHHE U OTFICAHNE paloThI, TECT.
TEXHUYECKHM TEOPETHUYECKHX TIOJIOKEHUN
3aJJaHUEM C JTAHHOW TMCIUTIIAHBI;
UCIOJIBb30BaHUEM | O0OJIACTH TEOPETHUYECKOTO U
CTaHJAPTHBIX MPaKTUIECKOTO
CpEICTB NPUMEHEHHS CYIIeCTBA
aBTOMAaTHU3alluH MOJIOKEHUN JaHHOU
MIPOEKTUPOBAHUS. | AUCIMIUIUHBL; POJIb U




DKCIuTyaTanuo
-HHBIM.

IIK-5: T'oToB K
COCTaBJICHUIO
3as5BOK Ha
o0opyoBaHue
U 3aIacHble
YacTU U
IIOJITOTOBKE
TEXHUYCCKOM
JIOKYMEHTAITUN
Ha PEMOHT.

[1K-5.1:
IIpumensier u
OCBalBaeT
BBOJIUMOE
AIIEKTPOIHEPIeTU
4ecKoe U
AIIEKTPOTEXHUYEC
Koe
obopyoBaHue.

CTEIEeHb HEOOXOQUMOCTH

IAHHON IUCHUIUINHEL B

PSIY IPYTHX TEXHUUECKUX

JCLIUILIVH;

yMeThb:
Knaccugpuuuponats
U (pPOBBIE JIOTUIECKHE
MHKPOCXEMBI; padoTaTh ¢
pas3IMYHbIMU CUCTEMAMU
CUMCIIEHHS], YMETh UX
npeoOpa3OBbIBATH;
UCIOJIb30BaTh OCHOBHBIE
3JIEMEHTHI IIU(POBOH
TEXHUKH JJIs1 pacyeTa U
CHHTE3a CXEM; BHIOMpaTh U
IPOrpaMMHpPOBATh
MUKPOITPOLIECCOPBI U
MHKPOKOHTPOJIIEPHL;
paccUnThIBaTh MApaMETPhI U
XapaKTePUCTUKH CXeM Ha 0aze
MHUKPOIPOLIECCOPHON TEXHUKU;
HNPUMEHSTH IOJTy4eHHbIE
3HaHMsI Ha MPaKTHKE.
Baanern:
Hassikamu cocraBieHus
TEXHUYECKOT'0 3a/1aHuUs Ha
IPOEKTUPOBAHUE
aBTOMaTU3UPOBAHHOTO
ANEKTPOIPUBO/IA; BHIIIOJIHATH
MaTEMAaTUYECKOE ONTUCAHUE
CIIOKHBIX
INEKTPOTEXHUYECKUX
00BEKTOB. MPUMEHSATH
MHUKPOIIPOLIECCOPHIO TEXHUKY
B CUCTEMax aBTOMAaTHU3allU U
yTIpaBJICHUS
TE€XHOJOTMYECKUMHU
poLeccam.




1.3. MecTo AMCUMIIMHBI B CTPYKTYPY 00pa3oBaTe/bHOIl MPpOorpaMMbl

WNHnexcel 1 HAUMEHOBAaHUS YI€OHBIX TUCIUTUIHH

CusoBasi 3JIeKTPOHHUKA.

HaumenoBanue (MoJyIeit), mpaKkTUK
WNunexc JUCITUTUIAHBI Cemectp Ha KOTOpBI JUIS KOTOPBIX
(Moyist) H3y4YeHUs coJiep KaHue TAHHOMN
OnHpacTeA WCIUILIMHBI (MOTYJIST)
TIpaKTHKH COJIEP/KaHUE TAHHOU e Y.
BBICTYTIACT
JCIATUTHBI 9
OTOpoi
(moztysist)
b1.B.J1B.04.01 | Muxkpormpotecco- 10 b1.0.14 b2.B.04 (I1x)
PHBIE CUCTEMBI Maremartuka [IpousBoacTBeHHAas
yHpaBJICHUA b1.0.17 MIPEIIUITIOMHAs PaKTHKA
SJICKTPOIIPUBOJIOB HNudopmarnka B3.01 (1)
b1.0.30 [ToaroroBka k mpoueaype
Teopus 3alUTHI U 3alIUTa
ABTOMATHYECKOTO BBIITYCKHOM
yIIpaBICHUS, KBaJTU(DUKAIIMOHHOU
b1.0.21 paboThl.

1.4. 5SI3bIk mpenogaBaHusi PyCCKUiA




2. O0beM TUCHUIJIMHBI B 324€THBIX eHHULIAX ¢ YKA3aHHEM KOJIUYeCTBa aKaJeMUYeCKUX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Beinrcka u3 yueonoro miana (rp.3-b-211-22(5)):

KO,I[ W Ha3BaHHUC JUCIHMIIIINHBI I10 yLIe6HOMy IJIaHy

b1.B./IB.04.01 MukponpoiieccopHbie
CHCTEMBI YIIPaBJICHUS AJIEKTPOIPHUBOJIOB

Kypc nzydyenus 5
CemecTp(bl) U3Y4YEHHUS 10
dopma NpOMEKYTOUHON aTTecTalluu (3a4eT/9K3aMeH) DK3aMeH
Tpynoemkocts (B 3ET) 3 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B 108
T.4.:
Nel.  KonraktHasi paGora oby4yamommxca ¢ | OObeM ayauTOpHOI Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MIPUMEHEHUEM
B yacax JOT umm DO, B
qacax
O6nem padoTsl (B yacax) (1.1.+1.2.+1.3.): 14 -
1.1. 3aHATHS JICKIIMOHHOTO THIIA (JICKIIUH) 6 -
1.2. 3aHsTHS CEMUHAPCKOTO TUIIA, BCETO, B T.Y.: - -
- IPaKTUYECKUE 3aHATHUS 6 -
B T.4. B )OpMe MPAKTHUECKOH MOATOTOBKHU
6
- 1ab0opaTopHBIC PAOOTHI 2 -

- IPAKTUKYMBbI

1.3. KCP (xoHTpolb CaMOCTOSITENBHON paboThI,
KOHCYJIbTAI[1H)

9K3aMeHa B yUeOHOM IIJIaHe)

Ne2. CamocrositesibHasi  padora 00y4armMXcs 85
(CPC) (B yacax)
Ne3. KoainyecTBO 4acoB Ha 3K3aMeH (IIpU HaIUYUH 9

1yKaSI)IBaCTC$I, €CJIM B aHHOTallun 06paBOBaTCJ’ILHOI7[ MporpaMMebl 10 NO3ULNU «CBCI[SHI/ISI O NIPUMCEHCHNHU JUCTAHIUOHHBIX

TEXHOJIOTUH 1 SJICKTPOHHOI'O O6y‘lCHI/IH)) YKa3aH OTBET «a».




3. Cozep:xaHue JMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM C YKa3aHHEeM OTBEJAEHHOI0 Ha HUX
KOJINYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienne 4acoB 1o pa3jiejiaM U BUAaM Y4eOHbIX 3aHATHI

Paznen Bcero KoHnrtakTHas pabota, B 4acax Yacwl
4acoB CPC
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OO1ue cBeeHus O 17 2 2(2) - 13 (ITP)
MHUKPOIIPOIIECCOPHBIX
CPEJICTB.
MHUKpPOIpOLIECCOPBI U 37 2 2(2) 1 16 (JIP)
MHUKPOKOHTPOJIIIEPHI 16 (ITP)
[{udpossie 45 2 2(2) 1 20 (JIP)
WUHTETPAIbHBIE CXEMBI 20 (TTP)
JK3aMeH 9
Bcero uacos 99 6 6(6) 2 85

[Ipumeuanue: [TP-noaroToBka Kk nmpakTudeckuM padotam. JIP-oaroroska K 1ab0paTOpHBIM 3aHITHSIM.
3.2. Conep:xanue TeM NPOrpamMMbl AU CHHUIIINHBI

Tema 1. OG1m1ue cBeeHUS 0 MUKPOTIPOIIECCOPHBIX CPEJICTB. .

OOu1re cBeeHus 00 IEKTPONPHUBO/IE. 3HAUCHUE SIIEKTPOIPUBO/IA B PEILICHUH 3a1a4
MEXaHHU3alM1 U aBTOMATU3aIlMX TPOU3BOICTBEHHBIX MPOIIECCOB B HEPTETOOBIBAIOIICH U Ta30BOM
npoMbIIIIeHHOCTH. Kitaccudukanys 31eKTponpruBoI0B.

Tema 2. Mukporporeccopbl 1 MUKPOKOHTPOJLIEPHI

DNEeKTPONPHUBOJ KaK MEXaHUYECKAsl CUCTEMA, MOMEHTBI, IEHCTBYIOLIUE B DJIEKTPOIIPUBO/IE,
MEXaHHU-YECKUE XapaKTEePUCTUKU JIEMEHTOB NMPUBO/IA, IPUBEIEHNE MOMEHTOB U CUJI, YPABHEHHE
JBUKEHMS IPUBOJIA, YUET MOTEPD B Nepeiadax, CTATUHUECKNE U TUHAMUYECKUE PEKUMBI.

Tema 3. lludpoBbie HHTETpATBHBIE CXEMBI
IEKTPOTEXHUYECKUX KOMIUIEKCOB.

ONEKTPONpPUBO OYPOBBIX YCTAHOBOK. DJIEKTPOABUTATEIN U CUCTEMBI YIIPABJICHUS
AIIEKTPONPUBOAAMH CTAaHKOB-KadayoK. [lorpy)XHble 371€KTpoABUTaTENH, CTAHIIUN YIIPABIICHNUS.
DNEKTPONPHUBOJ TEXHOJIOTUYECKUX YCTAHOBOK ITPOMBICIIOBBIX KOMIIPECCOPHBIX CTaHIIHH.

3.3. ®opMBbI 1 MeTObI MPOBE/IEHN s 3AHATHI, IPUMeHsieMble Y4eOHbIe TEXHOJIOT I

J7ig u3y4eHust TUCIUTUIMHBI IPETYCMOTPEHBI ClIeTyIoIIne (hOpMBI OpraHU3aluy y4eOHOTO
mpolecca: JIEKIUU, IPaKTUYeCKre U JIabopaTOpHbIE 3aHATHUS, CAMOCTOSITENIbHAS paboTa CTYI€HTOB,
WHWBUAYalIbHbIE U TPYMIIIOBBIE KOHCYIBTAIIUU.




B mpormecce mnpenogaBaHus JUCHUIUIMHBI CIIELUATbHbIE HMHTEPAKTHUBHBIE TEXHOJIOTHMH HE
PEyCMOTPEHBI.

4. IlepevyeHb yueOHO-MeTOAUYECKOT0 O0ecneYeHHs JIs CAMOCTOSITeILHOI padoThI
oOyuaromuxca no gucuumiaune Coaepxxkanue CPC

Ne HaumenoBanwue pasnena (TeMbI) Bug CPC Tpymo- DOpMEBI I METOABI
JCLUILTHHBI €MKOCTb (B KOHTPOJIS
yacax)
1 OO01ue cBeneHus 0 Brimonnenune I1P 13 AHanu3 TEOpeTUYECKOro
MHKPOITPOLIECCOPHBIX CPEJICTB. Marepuana, BbIIOJHEHHUE
ITP (BHeayn.CPC)
2 Muxkponpoueccopsl i Brmonaenne JIP 32 AHanmu3 TEOPEeTHYECKOTO
MUKPOKOHTPOJUIEPHI Beinonnenue 1P Marepuana, BBIIIOJHEHUE
1P, JIP (sreayn.CPC)
3 HudpoBsie HHTETpATEHBIE CXEMBI Brmomnaenne JIP 40 AHanmu3  TEOPEeTHYECKOTO
Brinonnenue 1P Marepuana, BBIIIOJHEHUE
1P, JIP (saeayn.CPC)
Bcero wacos 85

JlabopaTopHbie padoThl WM J1a0OpPATOPHBIE NPAKTUKYMbI
Tembl J1a0opaTOpHBIX padoT

JlaboparopHnas padota Nel: 3anuch 1 BBIIIOJHEHUE MPOCTHIX IPOTrPAMM YIPaBICHUS
3IEKTPOIPHUBOIOM.

JlaGopaTtopnast pabota Ne2: [{udpoBsie perynsaTopsl HA OCHOBE MUKPOKOHTPOJLIEPA.
JlaGopaTtopHnas padora Ne3: Apudmernyeckas o6padboTka nHpopManuu. BeimonHeHne
apuMeTUUECKUX ONepaIiuii.

JlaboparopHas pabota Ned: McciaenoBanue TpUTTEPOB U CXEM Ha MX OCHOBE.

Pabora Ha 1a00paTOPHOM 3aHATHH:

B nmepuox OCBOGHHS ~ OUCHMIUIMHBI  CTYIEHTBl  IOCEUIAIOT  JIEKLIMOHHBIE  3aHATHS,
CaMOCTOSITENIbHO U3Yy4aroT JTOMOJHUTEIbHBIM TEOPETHUECKUH MaTepuan K JabOpaTOpHBIM 3aHSATHIM.
Kpurepusimu orieHku paboThl Ha J1a0OpPaTOPHBIX 3aHATUSAX SBISAETCS: BIIAJCHHE TEOPETUYECKUMHU
MOJIOKEHUSIMA TIO Te€Me, BBIMOJHEHUE jabopaTopHbiXx padoT. CamoctosTenbHas padoTa CTYIECHTOB
BKJIIOYAET MPOPa0OTKY METOAMYECKMX PEKOMEHAALUN W JONMOJHHUTEIbHON y4eOHOW JTuTeparypbl B
COOTBETCTBUU C IJIAHOM 3aHSTHS; BBINOJIHEHUE Ja00paTopHbIX paboT. OCHOBHOI (opMoOil poBepkU
CPC sBnsercs mpoBeAeHHE JIaOOPAaTOPHBIX pabOT W NHCbMEHHOE HAalUCaHWe MOJYyYEHHbIX
PE3yJIbTaTOB COIJIACHO METOIUYECKUM PEKOMEHIAIIHSIM.

ConepxaHue AMCUUIUIMHBI, pa3paboTKa J1aOOpAaTOPHBIX 3aHATUH C YKa3aHHWEM OCHOBHOW H
JOTIOTHUTEIIbHOW JIUTEPaTyphl K KaXKJIOMY 3aHSTHIO, a TaKKe METOJMYECKHE PEKOMEHJAluu K
BBITIOJIHEHUIO JTA0OPAaTOPHBIX 3aJaHui, 00pa3libl MX BBIMOJIHEHUS NpPEACTaBICHbl B MeToanyecKux
yKa3aHUAX M0 Kypcy «MUKpOIPOIIECCOPHBIE CUCTEMBI YIIPABIEHUS JIEKTPOIPUBOIAOBY.

Kputepusimu i1 OLIEHKH pe3yJIbTaTOB BHEAYAUTOPHONW CaMOCTOSITENIbHOW PabOThI CTYAEHTa
SABIISIOTCS:

- YPOBEHb OCBOEHHSI yU€OHOTO MaTepuana;

- YMEHHUE UCIIONIB30BaTh TEOPETUYECKHE 3HAHUS NIPH BBIMOJIHEHUH JIAOOPaTOPHBIX padoT;

- IPaBUIBHOCTD BBIMOJIHEHUS Ta00paTOPHBIX PadoT;



- 000CHOBAHHOCTh M YETKOCTh M3JI0KCHUS PE3YJIbTATOB.

KpnTepnn OICHKH 0TYECTAa O BHINMOJIHCHHUH naﬁopaTopnoifl paﬁ()TbI:

XapakTepucTHKA 0TBETA HA TeOPeTUYeCKUN BONPOC / KosunuyecTBo
BbINIOJIHEHHU Sl PAKTHYECKOT0 3a1aHUS HAOpPaHHBIX 0AJLJI0B 32

Ilonyuen  Oonyck K GbINOJIHEHUI0  1AOOPAMOPHOU  pabomvl
MOJAPa3yMEBAOIIMM, YTO TEOPETUYECKUN MaTepHall, H3JI0KEH B
o0beMe, HEOOXOIUMOM JUIsl BBITIOJHEHUs JIA0OpAaTOPHOW pabOTHI;
chOpMyIUPOBAHBI [ETU W 3a7a4d, TPEOYIOIIUE PEIICHHUS B XOC
BBITIOJTHEHUST J1a0OpaTOpHOM paboOThl, MPUBEACHBI HEOOXOIUMBIE
CXeMblI, (POpPMYIBI U COOTHOIICHHMSI, PEIICHBI MPEATIOKEHHBIC 33/1a4H;
0o003HAaUYeHAa TMOCIEAOBATEIbHOCTh  BBINOJHEHUS  J1a0OpaTOPHOM
pabotel. JlabopamopHhas paboma GvlNOIHEHA 8 HNOJIHOM o0bveme,
CaMOCTOSITENILHO, c coOI0ICHHEM Heo0Xo MO
MOCJICI0BATEIILHOCTH TIPOBEICHUS OIBITOB U U3MEPECHUIA, BCE OTBITHI
MPOBEJICHBI B YCIOBUAX U PEXKHUMAX, OOCCIEUUBAIONIUX TOTyYCHHE
MPABWIBHBIX PE3YJIbTATOB ¥ BBIBOJOB, COOJIOJICHBI TPEOOBAHMS
MpaBWJI TEXHUKU OE30MaCHOCTH, MPOJEMOHCTPUPOBAHO YMEHHUE
YUTaTh U COOMpPATh IIEKTPUYECKHE CXEMbI CO 3HAaHHWEM CHMBOJIHKH,
NMOHUMaHHs TepMUHONOTMH. Ha oamy 3awumel npedocmasien
omyem TO pe3yjibTaTaMm JiabopaTOpHOW paboThl, OGOPMICHHBIA B
cootBercTBUU ¢  TpeboBanusamu ['OCT  enuHOW  CHCTEMBI
KOHCTPYKTOPCKOM JIOKyMEHTallu1 (ECKL), MOJTHOCTBIO
OTOOpaKarOIIMA TPOBEICHHBIC HCCIICIOBaHUSA. B Xoxe 3amuThl
MIPOJIEMOHCTPUPOBAHO 3HAHUE OCHOBHBIX 33aKOHOB U METOIOB
aHauM3a IMPOIECCOB, NPOTEKAIIUX B HCCIEAyeMOl obiacTw,
JIOTUYHO ¥ TPAMOTHO M3JI0’KEHBI YMO3aKIIOYEHHSI U BBIBOJIBI.

40 6amioB

Ilonyuen  Oonyck K  6blnoiIHeHulo  1abOpamopHol  pabomul.
Jlabopamopuass paboma  6vlnoiIHEeHA 6 NOIHOM  0Oveme, C
coOMoIeHMeM HeOoOXOAMMOM  MOCIIe0BAaTEIbHOCTH  MPOBEAECHUS
ONBITOB U HW3MEpPEHHUIl, BCE OMNbBITHI MPOBEACHBI B YCIOBUSIX H
pekumax, 00ecreynBaroIuX NOJy4eHNe PABUIbHBIX Pe3yIbTaTOB U
BBIBOJIOB, COOJIIO/IEHBI TPeOOBaHUs MPAaBHJI TEXHUKH 0€30IacHOCTH,
IIPOIEMOHCTPUPOBAHO YMEHHE YUTaThb U COOHMpaATh 3JIEKTPUUECKUE
cxeMbl. B mpornecce BbllosHEHUs1 1a00paTOpHOM pabOTHI CTYAEHT
oOpariajics 3a MOMOIIBIO K npenoaaBaTento. Ha damy sawumer (unu
8 CPOK He no3oHee 3 OHell om 0amvl 3aujunvl) NPeOOCMasieH omyem
Mo  pe3ylnbTraraMm JIabopatopHOo  palboThl, OGOPMIICHHBIA B
cootBeTcTBUM ¢  TpeboBanusmu ['OCT  enuHON  cHUCTEMBI
KOHCTPYKTOPCKOU JIOKyMEHTaluN (ECKN), ITOJIHOCTBIO
oToOpakarolMi TPOBEJIEHHbIE HCCleoBaHUs. B xone 3amuThl
MIPOJIEMOHCTPUPOBAHO 3HAHHWE OCHOBHBIX 3aKOHOB M METOJIOB
aHaJM3a IPOLECCOB, MPOTEKAIOIIUX B HccienyeMoi obsactu. Ilpu
OTBETax [OIYIIEHbl HETOYHOCTH, KOPPEKTHUPYEMbI€ CTYACHTOM C
II0JICKa3KH ITpenogaBaTels.

35 GaiioB

Honyuen oOonyck K  6bINOJIHEHUIO  1aOOPAMOPHOU  pabomul.
Jlabopamopuass paboma  8vlNOAHEHA 8 NOIHOM  00veme, C
COONIOJIEHHEM HEOOXOIAMMOM  IMOCIIE0BATENBHOCTH  HPOBEACHHS 25 GamnnoB
OTBITOB W HM3MEPEHH, COOJIOJEHBI TPEOOBAHMS MPABUI TEXHHKH
Oe3onmacHOCTH. B mporiecce BbIMoJIHEHHS J1a00paTOpPHOI pabOThI
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CTYIEHT oOpaiajics 3a MOMOIIbI0 K mpenojaBateno. Omuem no
pe3yiemamam — 1abopamopHoti  pabomsi,  ODOPMICHHBIA B
cootBercTBUM ¢  TpeboBanusamu ['OCT  emuHOW  CHCTEMBI
KOHCTPYKTOPCKOU JIOKyMEHTaLUU (ECKL), IIOJIHOCTBIO
0TOOpaXkarolMii MPOBE/ICHHBIE HCCIENOBaHMs, MPEAOCTaBICH HE B
cpok. B xone 3amuThl MPOAEMOHCTPUPOBAHO 3HAHME OCHOBHBIX
3aKOHOB W METOJIOB aHaliu3a MpOIIECCOB, MPOTEKAIOUIUX B
uccienyemort  obmactu. Ilpm  oTBerax  JOMYIIEHBI  OMIUOKH,
KOPPEKTUPYEMBbIE CTYIEHTOM C MOJACKAa3KH MpernojaBaTes.

[Ipu momyueHHH AOMYCKa K BBIMOJHEHHIO JIAOOPATOPHOU paboTHI
OTBETHI BBISIBUIM HE3HAHHWE CTYJEHTOM OIpPEICIeHUN OCHOBHBIX
MOHSTHIA, 32aKOHOB, TIPABHJI, OCHOBHBIX TOJIOKEHUH Teopuu, Gpopmy,
HE3HaHHWE MPUEMOB PEIICHHS 3aa4, aHAJTOTHYHBIX PaHEE PEIICHHBIM
Ha HpaKTI/I‘-IGCKI/IX 3aHATUAX, T.C. ypOBeHL 3H3.HHI>1 HEC ITO3BOJIACT eMy
MPOBECTH  OIBIT, HEOOXOIWMBIE pacyeThl, WJIM HCIOJIb30BaTh
MOJTyYCHHBIE JaHHbIE 111 (POPMYITMPOBKH BBHIBOJIOB.
JlomoIHUTENbHBIE W YTOYHSIOIIME BOMPOCHI MpENojaBaTesst He
MPUBOIAT K KOPPEKIUH OTBETA CTYACHTA.

uiu

OTBeT Ha BOIPOC MOJTHOCTHIO OTCYTCTBYET

uiu

OTka3 oT oTBETa

Menee 25 0aios,
«HeyIIOBJ'IeTBOpI/ITeJH)HO))

Tembl npakTHYEeCKUX PadoT:

[Ipaktuueckast padota Nel «CocraBneHue BbIpaKEHUS 7S BBIXOTHONW (YHKIIMH aprU(PpMETHKO-

JIOTUYECKOTO OJIOKAY.

[Ipaktuueckass pabora Ne2 «MuHuMu3anus U mnpeoOpazoBaHUE JOTHYECKOW (GYHKIMH Ha

snemenrtax 2UJIN-HE».

[Ipaktuueckas padota Ne3 «CuHTE3 JIOTHUYECKUX JIEMEHTOB ISl HHTETPAJIbHOU CXEMBIY.

IIpumep 3ananus U IPAKTUKH:

Kapter KapHo ciyxar ais aBToMaTH3aluyl MOUCKA «CKJIEUBAEMBIX)» CIIaraeMbIX U MPEICTaBIISAIOT
co00il TabauIly BCEBO3MOXKHBIX HAa0OpPOB apryMEHTOB JIOTMYECKOW (PYHKIMM (YUCIO apryMEHTOB

00bI4HO < 6).

Tax nns 2-x aprymeHToB KapTy KapHo MOXHO MpencTaBuTh Kax,

X1 X1

Xo | X2 X3 ;2 X1

:>X

X2 | X2 ;1 X2 X1

Ecin kakoit nub0 HabOp apryMeHTOB JIOTMYECKON (YHKIMHM, TpEACTAaBICHHBIA B BHJE
JIOTMYECKOTO TPOM3BEAECHUS (MUHTEPM) HPUCYTCTBYET TO, B COOTBETCTBYIOLIEH KJIETKE KapThl
npoctaBisiercst «1» («0» He craBarcs). 3amosHeHHas Kapta KapHO MOMJICKHT CKICHMBAHHUIO



(rpadmyeckn 3TO OXBaT KOHTYpaMHu), TpPUYEM B pPE3yJIbTUPYIOUIEM BBIPRKEHUH KOHTYP

IIPEJCTABISIETCd B BUAE JIOTUYECKOTO INPOM3BEICHMS apryMEHTOB BXOJISIIMX B KOHTYpP TOJBKO B

OpSMOM WM TOJILKO B MHBEPCHOM BHJIE, @ YHCJIO KOHTYPOB ONPEIEISeT YHCIIO CclaraeMbiX (yHKINU.

CkJienBaHHe OCYIIECTBISAETCS 110 CIEIYIOIIHUM IIPaBUIIAM:

® CKJIEMBAaThCs (OXBATHIBATHCS KOHTYpPAMK) MOTYT JIMILIb €AWHUL (TAE€ N - LEJ0€ MOJIOKUTEIbHOE
YUCIIO0);

® CKJICHBAThCS MOTYT JIMIIb MUHTEPMBI, KOTOPBIE 3allMCAaHbl B BUJE CIMHHUIl B COCEIHHUX KIIETKaX
KapThl 10 TOPU30HTAJIN WIH 110 BEPTUKAJIN;

® CKJICMBAacMbIMU TAK)KE CUYUTAOTCS KIETKU BEPXHEIO U HUYKHETO PSOB KapThl, KPAWHErO NPaBoOro u
KpaiHero JIeBOro cToJ0L0B;

® KOHTYpaMH JOJDKHBI OBITh OXBAYECHBI BCE €IUHUIIBI;

e OJHY €UHUIlY MOXKHO OXBaTbIBaTh KOHTYPaMH IIPOU3BOJIBHOE YUCIIO Pa3;

B pesynbrare ckieuBaHUS AOHKHBI MMETh KOHTYypa OTBEYAIOIIME CIEIYIOLIMM TPEOOBAaHUSAM -
KOHTYpa JIOJDKHBI ObITh KaKk MOYKHO IIMpE (OXBaThbIBaTh MAaKCUMaJIbHO BO3MOYKHOE YHCIIO EIMHMIL),
KOHTYPOB JIOJDKHO OBITH KaK MOYKHO MEHBbIIIE.

[Tpumep: ITpu nomomu kaptel KapHo MUHUMU3HPOBATh TAOIUYHYIO (DYHKIUIO U TPpeoOpa3oBaTh K
BUJY /Ul peain3auuu Ha snemenTax 21-HE.

Xq 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
Xo 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
Y 1 1 0 0 1 0 0 0 1 0 0 0 1 0 1 1
Jns 4-x aprymenToB kapTy KapHo Bcerja MOXHO IpeICTaBUTh Kak
X1
\
'd N\
\
X4X3X2X]])?4X3X2;1 XgX3X2X1X4X3X2X1]
r > X3

X4X3 X2 X X4X3 X2 X1 X4X3X2X1X4X3X2X1

KAX3IX2XYX4X3X2X1|X4X3X2X 1] XgX3 X2 X1

X4X3X2X XX 3X2X1|X4X3X2X 1] X4X3XoX1]
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B crpokax (cTon01ax) oxBaueHHBIX (UTypHOH CKOOKOM 3HaU€HHE COOTBETCTBYIOIIETO apryMeHTa
BOCIIPUHUMAETCS Kak TpsmMoe (B Bue «1»), B HEOXBAaUCHHBIX - KaKk WHBepcHOe (B Buae «0»). Torna,
ecnu 3a/1aHa Tabnuna GyHKIui Y, moxydnM:

X1
Y = (xg %3 )+ (xaxaxa )+ (g g * X4 )=
A .
1 |<a@ | D
X4
1
I |
%/—/
X2

Kputepuu omieHKH paKTUIECKO# paboThI:
30 6amtoB BeicTaBisercss 3a 100% BbImoNMHEHHYIO paboTy, B KOTOPOH OTCYTCTBYIOT (haKTHUECKHE
omunbOku. 28 OasoB - 3a paboTy, B KOTopoil momymiena 1 Qaxtudeckas ommudka. 26 6amioB — 3a
paboTy, B KOTOpO# momyieHsl 2 omuOku. 23 6amwioB — 3a paboty ¢ 3 ommbOkamu. 20 6amioB — 3a
paboty c 4 ommbkamu. Pabota, BeimonHeHHas 6osee yem ¢ 4 omuOKkaMu, HE OLIEHUBAETCSI.

5. Mertoanueckue yKazanus 1Jis1 00y4aloMMXcsl M0 OCBOCHHIO U CHUILIMHBI
Meroandeckue yka3zaHus ISl TIOMOIIHM 00YyYarolMMCs B YCIICIIHOM OCBOCHUU JUCIMIUIUHBI B
COOTBETCTBUHU C 3aIlJIAHUPOBAHHBIMH BHJIaMU Y4EOHON M CaMOCTOSATEIbHON PabOThl 00yUYaIOIINXCS:

KoaunuectBo

ABTOp, Ha3BaHMe, MECTO U3JAHUs, U31aTeJbCTBO, F0]1 Hanuuue PK3EMILISIDOB

Ne H3IaHMA YUeOHOM JINTEepaTypshl, BUA U XapaKTepPHUCTHKA rpuga, BUg 5 6l/IﬁJII/IOTI:3Ke
n/n HHBIX HHGPOPMALMOHHBIX PeCypcoB rpuda CBDY

AntoHenkoB, /J[.B. Pa3paGoTka aBTOMaTu4yeckoro
YIOpaBIEHUS SHEPreTUUYECKMMHU M TPON3BOACTBEHHBIMU
oobekTamMu mnpennpustuii Ha 6aze SCADA-cuctemsl
1 | TRACE MODE Yacte Nel [Tekcr] : yueOHO-
Metonudeckoe mocodbue / J[.B. AntonenkoB // TU ()
OI'AOY BIIO «CBOVY». — Heprourpu, 2012. — 110 c.

45

AntoHenkoB, /J[.B. Pa3paGoTka aBTOMaTu4yeckoro
YIOpaBIEHUS SHEPreTUUYECKMMHU M TPON3BOACTBEHHBIMU
oobekTamMu mpeanpustuii Ha 6aze SCADA-cuctemsl
2 | TRACE MODE Yacte No2 [Tekct] : yueOHO-
Metonudeckoe mocobue / J[.B. AntonenkoB // TU ()
OI'AOY BIIO «CB®VY». — Heprourpu, 2012. — 63 c.

45

Meroauyeckue yKa3aHusl pa3MeIeHbI B cao Moodle:
http://moodle.nfyqu.ru/course/view.php?id=12455
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http://moodle.nfygu.ru/course/view.php?id=12455

PeliTUHrOBBIN perjiaMeHT Mo JUCHHUILIHHE:

Buj Boinosinsiemoii yueonoi padorsl | Kommuectso | Kommyectso Ilpumeuanue
No (KOHTPOJIMPYIOLIHE MATEPHAIIBI) OaoB (mMin) | 6awios (Max)
Hcnvimanus / Bpems, uac
Dopmvr CPC
1 | JlaboparopHble 3aHATHUS 36 20 40 3HAHWE TEOPHUH;
BBIINIOJTHEHUE
nabopaTopHOii pabOTHI
2 | [IpakTuyeckue 3aHATHS 25 30 3HAaHHE TCOPUH;
BBITIOJTHCHHC
nabopaTopHOi pabOTHI
3 | Dx3ameH - 30 44 porpoca
Hroro: 85(9) 45 100

6. ®OoH/ O1LIEeHOYHBIX CPEACTB /sl NPOBe/IeHUsI IPOMEKYTOUYHOI aTTecTAlMU 00y4aloIuXcs 1Mo

AUCIHHUIIJINHE

6.1. [lokaszarenu, KpUTEPUU U HIKAJIa OLICHUBAHUS

[1Ikanbl OLEHUBAHUS YPOBHS
Kozer c(OpMHUPOBAHHOI KOMIIETCHIINI/3JIEMEHTOB
OLICHUBAEMbI WNupukatopsl [TokasaTenb KOMIIETEHIUiT
X OCTHUKCHUA OLICHMBaHUA
KOMIIETCHIIU KIE)MneTeHuHI‘/'I (H(:[ m.1.2.PII[T) YpoHH Kpurepun Ouenia
i OCBOCHHS OLICHUBAHUS
(meckpunTOpHI)
I1K-2: IIK-2.1: 3HATh: Beicokuit JlaH mosHbIH, Otinnu
Cnocoben PaccuutbiBaeT u - OCHOBOIIOJIArar0 pa3BEepHYTHIN HO
MPOBOJAUTH | IPOEKTUPYET e OTBET Ha
000CHOBaHU | TEXHUYECKHE TEOPETUUECKHE MOCTaBJICHHBIN
e OOBEKTHI B TMTOJIOXKEHUS BOIIPOC, TOKA3aHa
MPOEKTHBIX | COOTBETCTBHHU C M3y4aeMou COBOKYITHOCTh
pELIEHU. TEXHUYECKUM JIMCUUTUIHBL, OCO3HAHHBIX
3aJJaHUEM C MaTEMAaTUYECKOE 3HAHUM 1O
HCIIOJIb30BAHUEM 000CHOBaHUE U JUCLUIUINHE,
CTaHJIapTHBIX ONMCaHUE JI0Ka3aTeJIbHO
CpEACTB TEOPETHUYECKUX PaCKpPBITHI
aBTOMaTHU3alU MOJIOKEHUN OCHOBHBIE
MPOEKTUPOBAHUA. TTAHHOMN MOJIOKEHUS
JUCLUTUIMHBL, BOIIPOCOB; B
obnactu OTBETE
TEOPETUYECKOTO MPOCIEKUBAECTCS
Y MIPaKTUYECKOTO YyeTKasi CTPYKTypa,
MIPUMEHEHUS JIOTUYECKast
[IK-5:T'otoB | IIK-5.1: CyILIECTBA IOCJIEJ0BAaTEILHO
K cocraBie- | [Ipumenser u MOJIOKEHUN CTb, OTpaXKaroIIast
HHUIO 3a5IBOK | OCBaMBaeT JTAHHOMN CYIIHOCTh
Ha BBOAMMOE PacKpbIBAEMBbIX
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obopymoBa-
HUE U
3aracHble
4acTu U
MOJIFOTOBKE
TEeXHHUYEC-
KOM
JIOKYMEHTAI]
uu Ha
PEMOHT.

AJIEKTPOIHEPTeTHYC
CKOE€ U
AJIEKTPOTEXHUYE-
CKOE
obopynoBaHue.

JIACITUTUTAHBL;
POJIb ¥ CTETICHD
HE00XOIUMOCTH
JTAaHHON
JICITUTUTAHBI B
pAny Ipyrux
TEXHUYECKHX
JIICITUTLIIHH;
yMeTh:
Knaccudurmupora
Thb I (POBBIC
JIOTUYECKUE
MHUKPOCXEMEI,
pabotarts ¢
Pa3TUIHBIMU
cHCTeMaMu
CUUCIICHUS, YMETh
ux
peoOpa3oBbIBATH;
UCIIONB30BaTh
OCHOBHBIE
AIIEMEHTBI
UQPPOBOIA
TEXHUKH IS
pacuera ¥ CHHTE3a
CXeM; BBIOUPATh U
MIPOTrPaMMHPOBATH
MHKPOIIPOILIECCOP
Bl U
MUKPOKOHTPOJLIIEP

MOHATHI, TEOPUHA,
SIBJICHUIN. 3HAHHE
10 TIPEIMETY
JIEMOHCTPUPYETCS
Ha (oHe
IMOHMMAaHUs €ro B
CHUCTEME NAaHHOU
HAyKH |
MEXIUCITUTIINHAD
HBIX CBS3CH.
OTBeT U3II0KEH
TTOJTHOCTBIO C
HCIIOJIb30BAHHEM
COBPEMEHHOM
TEPMHUHOJIOTHH.
MoryTt ObITH
JIOTTYIIIEHbI
HEJI0YETHI B
OmpeIeTICHUN
MMOHSTHUH,
WCIIPaBJICHHBIC
CTYJIECHTOM
CaMOCTOSATEIIHHO B
IpoIiecce OTBETa.
B naGoparopaom
3aJaHUN MOJKET
ObITh onylIeHa 1
(dakTH4ecKas
omunoOKa.
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bl; PaCCUMTHIBATH
napamMeTpsl 1
XapaKTEPUCTUKH
cxeM Ha 0ase
MHUKPOMIPOIIECCOPHO
¥ TEXHUKU,
MPUMEHSTH
MOJTy4YCHHBIE
3HAHHS Ha
MIPAKTHUKE.
Baagern:
Haspikamu
COCTaBJICHUSA
TEXHHUYECKOIO
3aJIaHKs Ha
MIPOCKTUPOBAHUE
ABTOMATU3UPOBaH
HOT'O
3JIEKTPOIPUBO/IA;
BBIIIOJIHATH
MaTeMaTU4IeCKOe
oInMcaHue
CJIOKHBIX
3JIEKTPOTEXHUYECK
HX 00BEKTOB.
MPUMEHSTh
MHUKPOIIPOIIECCOPH
10 TEXHUKY B
CHCTEMax
aBTOMAaTH3allMU U
yIpaBJiIeHUs
TEXHOJIOTHYECKUM
Y TIPOIIECCaMH.

Ba3osBrbrit

JlaH TOIHBIN,
pPa3BEPHYTHII
OTBET Ha
IIOCTaBJICHHBIN
BOIPOC, MIOKA3aHO
YMEHUE BBIJICTUTD
CYLIECTBEHHbIE U
HECYIIIECTBCHHBIE
IPU3HAKH,
PUYHHHO-
CJIEZICTBEHHBIE
cBsa3u. OTBeT
4ETKO
CTPYKTYPHUPOBaH,
JIOTHYEH, U3JI0KEH
IIOJIHOCTBIO C
UCIOJIb30BaHUEM
COBPEMEHHOM
TEPMUHOJIOTHH.
MoryT ObITH
JOTTYIIEHBI 2-3
HETOYHOCTH WU
HE3HAYNTEIIbHbIC
OIINOKH,
UCTIPaBJICHHBIC
CTYACHTOM C
IIOMOUIbIO
npenojasarens. B
1ab0paTopHOM
3aJJaHUU MOT'YT
OBITh TOMYLICHBI
2-3 (pakTuyeckue
OIMOKH.

Xopo-
110
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MunuManbH
BIit

Han
HEJOCTAaTOYHO
TOJIHBIN U
HEJOCTaTOYHO
pa3BEpPHYTHIMI
otBeT. Jloruka u
MOCJe0BATEIbHO
CTb U3JIOKEHUS
UMEIOT
HapyIIEHUS.
HonymieHsl
OIIMOKHU B
PacKpbITUU
MMOHSATHUH,
ynoTpeOIeHuN
TEPMUHOB.
CryneHT He
CrocoOeH
CaMOCTOSITEJIbHO
BBIJICTIUTh
CYILIECTBEHHBIC U
HECYIIECTBEHHbBIE
MIPU3HAKU U
MPUYUHHO-
CJIC/ICTBEHHBIC
cBsi3u. B oTBeTe
OTCYTCTBYIOT
BBIBOJIBI. Y MEHUE
PacKphITh
3Ha4YEHHE
00001IeHHBIX
3HaHUU HE
MOKa3aHo.
PeueBoe
odopmiieHne
TpeOyer
MOTIPABOK,
Koppekuuu. B
1abopaTopHOM
3aIaHUH MOTYT
OBITh TOMYLICHBI
4-5 pakTHyecKux
OmMOOK.

VY nos-
JIe-
TBOPH-
TEJIBHO.
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He ocsoe
HBI

OtBeT
MIPEJICTaBIISIET
coOon
pa3pO3HEHHbIE
3HAHHA C
CYIIECTBEHHBIMU
OIINOKaMH IO
BOIIPOCY.
[IpucyrcTByroT
(dbparMeHTapHOCTbD,
HEJIOTHYHOCTE
H3JI0KEHMSL.
CryneHt He
OCO3HAET CBI3b
00cyxmaemMoro
BOITpOCA IO
ouneTy ¢ ApyruMu
00BEeKTaMu
JUACIUILINHEL.
OTCyTCTBYIOT
BBIBO/IBI,
KOHKPETH3aIUs U
JI0Ka3aTeJIbHOCTD
U310KeHus. Peub
HErpaMOTHas,
TEPMUHOJIOTHS HE
UCIIOJIB3YETCS.
JlomomHUTEILHEBIC
¥ YTOYHSOIIINE
BOIIPOCHI
MIPEno/iaBaTelis He
MPUBOJIAT K
KOPPEKIIMH OTBETA
cryaeHTa. B
1abopaTopHOM
3aJaHUN
JIOTyIIeHo Oosee
5 ¢dakTuueckux
OIHOOK.

unu OTBET Ha
BOIIPOC
MTOJTHOCTBHIO
OTCYTCTBYET

unu OTKa3 oT
OTBETA.

Heyno-

Brer-
BOpH-
TeIb-

HO.

6.2. IIlpumepHbIe KOHTPOJBHBIE 3aJaHus1 (BOIIPOCHI) JJIsl IPOMEKYTOUHOM aTTecTaluu

Ok3ameH 10 «MHUKpONPOLECCOPHBIE CpPEACTBA

yIpaBJIeHUs

QJICKTPONIPpHUBOJaMHA

u

TEXHOJIOTHYECCKUMH KOMIIJIEKCAMK», IMPOBOAUTCSA B (bopMe CO6€C€JIOB3HI/I$I IO S3K3aMCHaAIlMOHHBbIM
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OuneraM. DK3aMEHALMOHHBIN OWJIET BKIIIOYACT JIBa TEOPETEUECKUX BOIPOCA, M OJUH MPAKTUYECKUN
Bompoc B 10 cemectpe.

6
7
8.
9

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

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

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

Ilepeyenn IK3aMeHAMOHHBIX BONIPOCOB

. O0mIme cBecHUSI 0 KOMIIBIOTEPE KaK AJIEKTPOHHO-BBIUUCIUTEIbHON MamrHe (DBM).

OO6mue cBeeHUs] 0 MUKpOIIpolieccope (Ha3HaueHre, OCHOBHBIC YaCTH, IPUMEHEHHE).

[Tpoueccop, ero cocTaB U OCHOBHbIE (DYHKITHH.

O6mme cBenenuss o mnporpammHoM mpojaykre OrCAD 9.0, ucnons3yeMoMm Juisi TPOBEICHUS
MCCJIEIOBAaHMM MPOLIECCOB B 00JIACTH 3JIEKTPOIPUBO/IA.

O6mue ceeaeHus o nmporpaMMuoM rnpoaykre LabVIEW 7.0 ucnonszyemom ajist mpoBeaeHUs

UCCIIEIOBAaHMI MTPOIIECCOB B 00JIACTH HIIEKTPOIPUBOJIA.
Bnytpennss onepatuBnas namsath (O3Y) MukpokoHnTpoiepa, Ha npumepe AT89C2051.

. AHanoro-mmudpossie nnpeodpaszoparenu (ALIT), npumeHsieMmblie B Iu(POBOIl TEXHUKE.

[udpo-ananorossie npeodpazoBatenu (LIAIT), npumensiemble B IuppoBOii TEXHUKE.
[TamsaTh MUKpOTIpOLIECCOPA, €€ COCTaB U OCHOBHBIE (DYHKIINH.

. [TopTel BBOJa/BBIBOJA MHKPOITPOIIECCOPA.

. Hanmcanne koMaH/ ¢ uCnoiib30BaHueM sizbika AccemOiepa.

. IIporpamma B MUKpOIIpOLIECCOPE U €€ Ha3HAYCHHUE.

. Cucrema KoMaHJ MUKPOKOHTpoJuiepa, Ha npumepe AT89C2051.

. Cucremspl cuuclieHUs U UX Pojib B padore B pabore Mukpompoueccopa. CTaHgapTHOE MpPaBUIIO

MIOCTPOEHUS YUCEN B CUCTEMAaX CUUCIICHUSI.
JIBonuHas cuCTeMa CUMCIICHUS U €€ IPUMEHEHUE B MUKPOIPOLIECCOPE.

CrnenuanbHble pErUCTPbl MUKPOKOHTpOJUIepa, Ha mpumepe AT89C2051.
DJEeKTPOHHBIE IU(PPBI MUKPOIIPOIIECCOopa IS TepeIadn Ynucesl HHPOpMaLnu.
Peructpsl 0011ero Ha3HaueHUs B MUKPOKOHTpoIiepe, Ha mpumepe AT89C2051.
Pa3psiapl mndpoBoii MIMHBI TAaHHBIX U €€ TOCTPOCHHE MO KOJIUYECTBY Pa3psIOB.
CrekoBasi maMaTh MUKPOKOHTpoJuIepa, Ha npumepe AT89C2051.

[Tpocteie normueckue amemeHTsl «M», «JIN», «HE» 1 ux ponb B UPPOBOH TEXHHKE.
BuyTpeHHHe perucTpbl MUKPOKOHTpOIepa, Ha mpuMepe AT89C2051.

Crnoxnble cocTaBHble Jlornueckue aneMeHTsl «-HE», «ickmouaromme NJIN».
JIBoliHOE MCTIOJIb30BaHUE BHIBOJIOB MUKPOKOHTpOILIEpa, Ha npuMepe AT89C2051.
[Tpocreimmii Tpurrep AJs NOJyYEHHUs JIOTHYECKON €IMHUILBI U JIOTHYECKOTO HYIISL.
HIuna ynpasnenus (CONTROL bus) u ee Ha3znauenue.

RS-Tpurrep u ero Ha3HaueHNE B MUKPOIIPOIIECCOPE.

CrpyKkTypHas cxema MUKpOKOHTposuiepa Ha ipuMepe AT89C2051.

D-tpurrep u ero Ha3Hau€HHE B MUKPOIIPOLIECCOPE.

[Tpouenypa 3amycka mpoiiecca IpsMOro A0CTyIa K MaMsaTi MUKPOIIPOLIeccopa.
but u 6aifT — eauHUIBI U3MepeHus U(POBOI HH(OPMALIHH.

IIpssMo# mOCTYN K aMATH MUKPOIIPOLIECCOPA.

CueTunku UMIynbCOB Ha ocHOBe JK-Tpurrepa, mpuMeHs€eMble B MUKpPOIIPOLIECCOPE B KadeCTBE
JIETTUTENIE YaCTOTHI.

MexaHu3M npepbIBaHUN B paboTe MUKPOITpOLIECCOpPa.

PeBepcuBHBIN CUETUHK, TPUMEHSEMbBIA B MUKPOIIPOIIECCOPE.

Komanp! nepexosa K noAmnporpaMme B paboTe MUKpOIIpOIiEccopa.
JemmudpaTopsl HudPOBBIX CUTHAIOB, IPUMEHSEMbIE B MUKPOIIPOIIECCOPE.
Komanp! opranuzanuu nukia B pabote MUKpOIIPOLIeccopa.

Tunosas cxema MUKpOIIPOLIECCOPHON CUCTEMBI.

Komanzp! yca0BHOTO U 6€3yCI0BHOTO Ilepexo/ia B paboTe MUKPOIIPOIIECCcopa.
[Muna nannaeix (DATA bus) u ee Ha3HaUeHUE.

Anroput™ paboThl MUKPOIIPOIIECCOPA M €r0 TPYIIIBI KOMAH]I.
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43. llluna ampeca (ADDR bus) u ee HazHauenue. Uto Takoe 00beM aApECHOMN MaMSATH U €€ CAMHUIIA

U3MepeHusi?
44, HazHaveHne BBIBOJIOB MUKPOKOHTpoOJIIepa, Ha mpumepe AT89C2051.

Kpurepun onenku:

XapakTepucTHKa 0TBeTa HA TeopeTH4YecKHii Bonpoc /
BBINOJTHEHH NPAKTHYECKOI0 3aJaHUs

KoauuecTtBo
HA0OpaHHBIX
0aJ1J10B

Jlan monHBIM, pa3BEepHYTbIA OTBET Ha IIOCTABJICHHBIM BOMPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUW 10 JUCUUIUIMHE, JOKA3aTeJIbHO PAaCKPBITHI
OCHOBHBIE TOJIO)KEHHS BOIMPOCOB; B OTBETE IMPOCIEKHUBACTCS YETKas CTPYKTYpa,
JIOTHYECKasl MOCJIeI0BaTeIbHOCTh, OTpaXKaroiasi CyIIHOCTh PACKPBIBAEMBIX MOHITHIA,
TEOpUH, SABJICHUI. 3HaHUE 110 NPEIMETY JIEMOHCTPUpYETCs Ha OHE TIOHUMAHUs €ro
B CHCTEM€ JaHHOW HAyKM W MEXIUCHUIUIMHAPHBIX cBs3ei. OTBET H3JI0XKEH
JUTEPATypHBIM S3BIKOM _C HCIOJb30BAaHHEM COBPEMEHHOW JIMHTBUCTUYECKON
TEPMHHOJIOTHH. MOTYT OBITh JONYIICHBI HEAOYETHl B ONPEICICHUU MOHSITHMA,
MCIPABJICHHBIEC CTYJICHTOM CaMOCTOSITEIbHO B IIPOIIECCE OTBETA.

25-30 6.

JlaH TONHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC, ITOKA3aHO YMEHHE
BBIJICJIUTh CYIIIECTBEHHBIE M HECYLIECTBEHHbIC MPU3HAKHU, TPUUMHHO-CIICICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTUYEH, U3JIOKEH JTUTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM THUCTOJOTUYECKOW TEPMHHOJIOTHH. MOryT OBbITh
JOMYIIEHbl 2-3 HETOYHOCTH WJIM HE3HAYUTENIbHBbIC OIIMOKH, WCIPaBICHHBIC
CTYJICHTOM C IOMOILBIO IPETOJaBaTEIsl.

18-24 6.

JlaH HeAOCTaTOYHO MOJHBIH M HEJOCTaTOYHO pa3BepHYTbi oTBeT. Jloruka u
[IOCJIEZIOBATENbHOCTh M3JIOKEHUS HMMEIOT HapyllieHus. JlomymieHsl omuOku_ B
PacKpbITUM  TOHATHH, ymoTpeOneHun TepMHHOB. CTyIeHT He  CIOCOOeH
CaMOCTOSITEJIbHO  BBIJICJIUTh CYILECTBEHHbIE W HECYIECTBEHHbIE IPU3HAKH U
IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPBIThH
3HayeHne OOOOIICHHBIX 3HAHWA HE MoKa3aHo. PedeBoe odopmiieHue Tpedyer
HOIPABOK, KOPPEKLIHU.

10-17 ©.

OtBer npecTaBisier coO0i pa3pO3HEHHbIE 3HAHUS C CYIIECTBEHHBIMU OIIMOKAMHU T10
Bonpocy. [IpucyrcTByIOT (hparMeHTapHOCTh, HEJIOTHYHOCTD H3I0KeHHs. CTyIeHT He
OCO3HaeT CBS3b O0OCY)KJIAaeMOro Bompoca MO OWuieTry ¢ JIpyrMMH OOBEKTaMu
JUCUUIIIUHBL.  OTCYTCTBYIOT — BBIBOJbI, KOHKpPETH3allMsl W  JI0KAa3aTeJIbHOCTD
U3JI0KEeHUs. Pedub HerpamMOoTHast, TEPMUHOJIOTHS HE UCIOJIb3yeTcs. JlOOTHUTENbHBIE
M YTOUHSIIOIIME BOIPOCH TMperojaBaTelsi HE NPHUBOAIT K KOPPEKIMU OTBETa
CTYyJICHTA.

Hnu OTBET Ha BONPOC MOJTHOCTHIO OTCYTCTBYET uiu OTKa3 OT OTBETa

0-9 6.

6.3. Meronuveckne MaTepralbl, ONPEIEISIONIIe TPOIeTyphl OIICHUBAHUS

XapaKkTepUCTUKHU MPOLEeXYyPbI

Bua npouenypst 9K3aM€EH

Lenp npouenypsl

BeisiButh crenens cpopmupoBanHocty kommnerenuuu [1K-2.1; TTK-

5.1.
JlokasbHbIe aKThI By3a, | [TonokeHne O NPOBENEHUHM TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH H
PeTIIAMEHTHPYIOLINE NpOMeXXyTouHOW aTtectanmu oOydaromuxcs CBOY, Bepcus 3.0,
NPOBEACHUEC NPOLCYPbI yTBepkAcHO pekTopoM CBDY 19.02.2019 1.
[Tonoxenune o 6amipHO-periTuHTOBOM cucteme B CBDY, Bepcus 4.0,
yrBepxacHo 21.02.2018 r.
CyObexTsl, Ha KOTOPBIX | CTYJIEHTHI 5 Kypca OakajaBpHara.

HampaBJIeHa MPoIeaypa

HepHOJI IIPOBCACHUS IIPOLCAYPBI JICTHAA SK3aMCHaAllMOHHAasA CCCCUsL

Tpe6OBaHI/I$I K IIOMCIICHUAM H
MaTCpUaIbHO-TCXHUYCCKUM

CnenuanbHO 0OOOpY/IOBAaHHBIE TOMEIICHUS  C

71a00paTOPHBIMU

cpencTBam

CTeHJIaMH{, OTBEYAIOUIUMH TPEOOBAHUSM OCBOCHHS JUCHIHUIUIMHBI B
IOJTHOM 00BEME.
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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

TpeboBanus K OaHKy | -

OIICHOYHBIX CPEJICTB

Onwucanne npoBefeHus | DK3aMeH ~ NPHHUMAeTCs B YCTHOW  ¢opMe 1o  Oujeram.

nponeaypbl DK3aMEHAlMOHHBIM OWiaer MO0 JUCHHUINIMHE BKIIOYAeT JBa
TEOpEeTUYeCKNX  Bompoca. Bpems Ha momroroBky — 0,5
ACTPOHOMHYECKHX Yaca.

[xansr oucHuBanusa | Illkana ouneHuWBaHMS pPE3yAbTAaTOB IPUBEACHA B II. PEHTHHIOBBIN

pEe3yJIbTaTOB perinamenT no aucuurimae PIT/.

PesynbTate! npoueaypsl B pesynbrare caauu Beex 3amanuii st CPC cryneHty HEoOXoa1umo
HaOpath 45 OG0B, YTOOBI OBITH TONYIIEHHBIM K SK3aMCHY.

7. YueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecniedeHne Y4eOHOM
JMCHUILINHBI (MOLYJIs1)

ABTOp, Ha3BaHHe, MeCTO HU3/1aHHs1, U31ATEJbCTBO, MO/l U3JaAHUA
yueOHOil 1uTepaTyphl, BUJA U XapaKTePHUCTHKA MHBIX
HH(OPMALIMOHHBIX PeCypcoB

Hanuuue

rpuda,
BUj rpuda

KoJa-Bo
IK3eMILISIPOB
B
onodJIMoTEKE
THU (¢p) CBOY

OcHoBHas

Bbynaros B.H. MuxkpormnpoueccopHas Texuuka. CXeMOTeXHHUKa U
MporpaMMHpOBaHue [ DNEeKTPOHHBIN pecype]: yueOHoe mocooue/
Bynaros B.H., XynopoxkoB O.B.— DieKTpoH. TEKCTOBbBIE
naHHble.- OpeHOypr: OpeHOyprekuii rocyjapcTBeHHbIN
yausepcutet, 96C ACB, 2016.- 377 C.-

http://www.iprbookshop.ru/61377.ht
ml.- 9BC «IPRbooks»

Vapsmenko I'.M. MuKkponpoLeccopHoe ynpaBicHUe
YCTPOHWCTBaMU Mpeo0pazoBaHus IIEKTPHYECKON SHEPIHU 1
mepeadu AIMEKTPOTEXHUICSCKO HHPOpMAnH [ DICKTPOHHBIH
pecypc]: yae6HOe mocobue/ Yibsmenko I'.M.— DnekTpoH.
TekcToBble nanHble.— CapatoB: A [Tu Op Menna, 2016.- 72 C.

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

AdonnH A.A. MukpormporieccopHasi TSXHUKa B IpHOopax,
CHCTeMax M KOMIIIEKCAaX OPHEHTAINH, HABUTAllUHU 1 YIPaBICHHS
JIETAaTeNBHBIX aNMapaToB [ DNEKTPOHHEIH pecypc]: yaeOHoe
mocobue Kk mabopaTopHbM padboram/ AdornH A.A., Smames
I'.I".— DnektpoH. TekcToBble naHHbIe.— CapaToB: Al [Iu Op
Menana, 2015.— 143 ¢

http://www.iprbookshop.ru/40398.ht
ml.- 5BC «IPRbooks»

JlononHuTenpHas

YuxypoB H.I'. MozenupoBaHue CHCTeM U IpOIEccoB. YueOHOe
nocobue. MagarensctBo: HHDpa-M, PUOP  Cepus: Bricuiee
oOpasoBanue. bakanaspuar, 2013 r.- 398 cTp.

besyrnos /1. A., Kanuenko U. B. Lludpossie ycrpoiictBa n
MHKpOIIpolieccopbl. Y4yeonoe nocodue. M3narenscrBo: PocToB
H/[1: ®ennkc, 2006.-480 c.

Yepubix U.B. MoaenupoBaHue 3J1€KTPOTEXHUUYECKUX YCTPOICTB B
MATLAB, SimPowerSystems u Simulink.YueOHuUK.
nznarenbeTBo «Ilurepy, 2008.

Mapnepa A.T'. — MonenupoBaHue TeI1000MeHa B TEXHUIECKHAX
cucreMax. — M.: HO HayunsIit Gponx «IlepBas ucciegoBaTenbcKas
naboparopusi IMeHH akajgeMuka B.A. MensHukoBay, 2008 c., ui.

OOmieoTpaciieBble  PYKOBOSIME METOANWYECKHE MaTepuajbl 110
CO3/IaHHUIO CHCTEM aBTOMaTH3MpoBaHHOTonpoekTuposanus (CAIIP).
Penaxius 1-78, - M., TKHT, 1978.—45c.

Aramxanss C. U., Akymes B. ®. banku JaHHBIX B
aBTOMATH3MPOBAHHBIX CHCTEMax ympasieHus. O630pHas
unpopmarus. M.: ITHUNTOU npubopoctpoenwus, 1975. - 32c.

Ocamuuit H. U., CymapokoBa T. H. YueOHBIE MaTepuabl 10
noctpoeHnio naHHbIX B ACY Ha 6aze EC O9BM—Ilepwms:
HUMYMC, 1974,—11 3c.
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8. [lepeyenn pecypcoB HHGOPMANIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT)»
(nasee cerb-HTEpHET), HEOOXOAMMBIX IJISI OCBOEHH S TUCUUIIMHBI

e DnekTpuyectBo u cxembl http://www.elektroshema.ru Hasapenko Anekcanap Kupumrosuy
e DJeKTpUYEeCKHU NPUBOJ - BUKM3HaHue https://www.wikiznanie.ru/

e [llkona mys snexktpuka (CpaBOYHHUK JIEKTPUKA)
http://www.electricalschool.info/spravochnik/

e Kypc 1o s1mekTpoTeXHUKE 1 OCHOBaM iiekTponuke. Bawnrommu M.B. http://eleczon.ru
e ChnpaBOYHHK 3JIEKTpHKa u dHepreruka. http://www.elecab.ru/history.shtml
e  DJCKTPOHHAS JIIEKTPOTEXHUUECKas oubimoreka. http://www.electrolibrary.info/history/

9. Onucanne MaTepUAJIbHO-TEeXHUYECKOH 0a3bl, HEOOX0AMMOIi 1JIs1 OCYLIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHMUILINHE

- MOZyJIbHast 00BEKTHO-OPHEHTHPOBaHHAs TMHAMUYECKast yueOHast cpena «Moodley.

10. Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH OCYIIECTBJIECHUHU
o0pa3oBaTeIbHOIO MpoLecca Mo AUCHUIINHE, BKJIIYasl epeYeHb IPOrpaMMHOI0
olecreyeHusi 4 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

10.1. Ilepeyenbp nHPOPMALIMOHHBIX TEXHOJIOTUH, UCTIONIB3YyEMbIX MTPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca 0 JUCIUILINHE

[Ipu ocymecTBieHUH O00pa30BATEIBHOIO TIpolecca IO JUCHUIUIMHE HCHOJIB3YIOTCS
crnenyromue nHHOpPMalMOHHbIE TEXHOIOTHU:

® CTIOJIH30BAHUE HA 3aHATHSX DJIEKTPOHHBIX W3JaHHUN (YTCHHE JIGKIUH C HCIOJIH30BAHHUEM
ClalA-TIpe3eHTAINi, 3JIEKTPOHHOrO0 Yy4eOHOTO MOCOoOMs), BHJIEO- M ayAuoMarepuaioB (depe3
HuTepHer);

® OpraHu3alUsl B3aMMOJICHCTBHS C OOYYArOIIMMUCS TOCPEICTBOM JJIEKTPOHHOW TOYTHI H

CJ10 Moodle.

10.2. IlepeyeHp mporpaMMHOT0 obecreueHus

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

https://docs.google.com/spreadsheets/d/1Pf59J0nR140shQB5j-
M1DmMAOONKDbSwW54FdLBWp5DMuA/view#qid=0
MSWORD, MSPowerPoint.

10.3. IlepeueHb HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/vspomogatelnye-
podrazdeleniya/nauchnaya-biblioteka/page60.php?clear_cache=Y
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http://www.elektroshema.ru/
https://www.wikiznanie.ru/
http://www.electricalschool.info/spravochnik/
http://eleczon.ru/
http://www.elecab.ru/history.shtml
http://www.electrolibrary.info/history/
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/strukturnye-podrazdeleniya/ui/software-ui/
https://docs.google.com/spreadsheets/d/1Pf5qJ0nR14osbQB5j-
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/vspomogatelnye-

JIMCT AKTYAJIN3AIIMA PABOYEW ITPOTPAMMBI JJUCHUATIIMHBI
b1.B./IB.04.01 MukponpoueccopHble CHCTEMbI YIIPaBJIeHHs JJIeKTPONPUBOI0B

VYueOHblit BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBIITyCKaOMIEH
kadenpei(1aTa,Homep),
®UO 3a.xadeapoit,
MOJIUCH

B mabnuye yxazvieaemcsa monvko xapakmep usmeHenull (Hanpumep, usmMeHeHue memvl, CHUCKA UCOYHUKOG N0 meme Ul
memam, Cpeocms NPOMEdNCYMOUHO20 KOHMPOSL) € YKa3anuem nyHkmoe paboueil npoepammvl. Camo coodepoicanue
UBMEHEHUTl OPOPMAAEMCS NPULOICEHUEM NO CKBOZHOU HYMEPAYUU.
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