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Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. Psab4eHko E.HO. Kadenpa paanodunsmkm
OtneneHune pagnodnankm n nHpopmaumoHHbix cuctem , Eugene.Ryabchenko@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn gucuunnmHbl "ABTOMatTM3aumMs HAy4YHOro aKCrepmuMeHTa" SBngaeTcsa nsyyeHue:

1) NPUHUMNOB NOCTPOEHNSI COBPEMEHHBIX cUcTeM cbopa 1 06paboTKm OaHHbIX Pa3nNYHOro
HasHa4YeHus;

2) ocobeHHOCTEN annapaTHOW peann3aunn 1 NPOTOKONOB COBPEMEHHbIX MHTEPMDENCOB yrpaBieHUs
N3MepuUTENbHbIMU NPMbopamMn N MHTEPENCOB Nepeaayn SaHHbIX;

3) NPVHUMNOB NOCTPOEHNS aHaNOrO-LUMGIPOBLIX U LMKPO-aHaNoroBbix NpeobpasosaTtenei.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " 63.0B.1 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 090900.62 MHdopmaumnoHHas 6e30nacHOCTb U OTHOCUTCS K
omcumnnanHam no Boibopy. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

OucumnnnHa oTHocuTCs K 6a30BOW YacTh obleHay4Horo uukna obpasoBarefbHOro ctaHaapTa
TpeTbero nokoneHus no HanpaeneHuo 011800 - pagnodomauka.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTEeHLUN
OK-1 CNOCOBHOCTb MCNONb30BaTh B NO3HABATENBHOW U
(0BLweKkynbTypHbIE npodheccrnoHanbHON [eaTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTeMaTuKn U eCTECTBEHHbIX HayK
OK-2 CNOCOBHOCTBIO OCYILECTBASTL CBOK AEATENBHOCTb B PA3/INYHbIX
(0bLeKkynbTypHbIE cgoepax 0bWeCTBEHHON XN3HU C Y4ETOM NPUHATBIX B 06WecTBe
KOMNeTeHLmm) MOpasibHbIX 1 MPaBOBbIX HOPM
OK-5 CNoCOBHOCTLIO K Koomnepauum ¢ konneramu, pabote B
(0BLeKkynbTypHbIE KONNEKTUBE P P
KoMMeTeHuunn)
OK-6 CMNOCOBHOCTBIO HAXOANTb OPraHN3aLUMOHHO-YNPaBIeHYeckme
(0bLwekynbTypHbIE peweHnsa B HeCTaHOAPTHbBIX CUTYaUMSX U TOTOBHOCTbIO HECTU 3a
KOMNeTeHLmm) HUX OTBETCTBEHHOCTb
CNOCOBHOCTBLIO 0OCO3HABATb COLMANbHYO 3HAYMMOCTb CBOEN
OK-7 Oynywei npodpeccun, obnanatb BbICOKON MOTUBALMEN K
(OBILEKyNbTYPHbIE BbIMOMHEHMIO MPOCPECCNOHANBHON AEATENBHOCTY B 06nactu
KOMMETEHLIN) obecneyeHns NHPOPMaLIMOHHOM 6e30NaCHOCTN, TOTOBHOCTbIO
1 CNOCOBHOCTbIO K aKTUBHOM COCTSA3ATENbHOW AeATENbHOCTY B
YCNOBMAX MHCOOPMALMOHHOIO NPOTUBOO6OPCTBA
CNoCOBHOCTbIO HOPMMPOBATL KOMMEKC MEP MO
MNK-4 NHGOPMaLUNOHHOK 6e30MacHOCTU C y4EeTOM ero NpaBoBOiA
(NMpodpeccmoHanbHble 060CHOBaAHHOCTM, aAMUHUCTPATUBHO-YMNPaBNEHYECKON 1
KOMMeTeHuun) TEXHMYECKOWN peann3yeMoCTn 1 9KOHOMUYECKOWA
LenecoobpasHoCcTU
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO OopraHn3o0BbIBaATb 1 NMO4AOEPXNBATb BbINONHEHNE
MK-5 KoMnnekca Mep no MHopMaLmMoHHO 6e30nacHoOCTMH,
ynpasnAaTb npoueccom nx peann3audni C y4eTom peliaemMbix

Lncpp komneteHLUN

npodpeccroHanbHble >

(Ko?nnquTeHumm) 3a4a4y 1 OpraHn3aLMoHHOM CTPYKTYypbl 06 bekTa 3alnThl,
BHELWHWX BO3LOENCTBUIA, BEPOSATHbIX YrPO3 M YPOBHS pa3BuTmS
TEXHONOrMIM 3aWwmTbl MHPOPMaLINN

MK-6 CNOCOBHOCTBIO OpraHM30BaTb NPOBEAEHNE 1 CONMPOBOXAATb

TTeCTaLM bekTa H TBETCTBME T BaHNSM
(MpocheccmonantHbie ?OCezaaLéTBDengli vu?m I?oconcc)) ;I'I/(I:BHbli ng?A%TiBHblx
KOMreTeHuun) yAap priop P

LNOKYMEHTOB

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE (*JI/I3VI‘-I€CKVIG N TeEXHN4YeCcKne npumHuunol, nexatine B 0CHoBe COBPEMEHHbIX
N3MeEPUTEJIbHbIX CUCTEM, a TAKXeE CUCTEM c6opa SKCnepmnMeHTallbHbIX OaHHbIX.

2. IONXeH yMeTb:

OpI/IeHTI/IpOBaTbCFI B yCTpOI7ICTBe N OCHOBHbIX XapakKTepnUCTnkKax CoBpeMEHHbIX N3MEPUTENbHbIX
CNCTEM, NCNOJb3yEMbIX B HAY4YHOM 3KCMNEPUMEHTE.

3. 0OMXeH BnageTb:

3HaHNAMM 1 YMEHNSIMUK, MO3BONSOWMMY pa3pabaTtbiBaTb ONTUMasbHbIE aBTOMATN3NPOBaHHbIE
CVCTEMbI U3MEPEHWIA N KOHTPONS B (PU3NYECKOM SKCMEPUMEHTE C NMPUMEHEHNEM COBPEMEHHOA
3NEMEHTHOW 6a3bl 1 U3MEPUTENBHON TEXHUKM.

4. NONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

pa3pabaTbiBaTb CXEMbl HAyYHOr0 KCNEPUMEHTA HA OCHOBE MMEIOLWECS MPMOOPHOI U 3NEMEHTHOA
6asbl, conpsratb M3amMepuTenbHoe obopynoBaHne ¢ PasnnyHbIMKA CTaH4APTU3NPOBAHHbLIMU
NHTepgelica, paspabaTbiBatb HE0OX0ANMOE NporpaMmMHoe obecrneyeHre ans asTomaTsauum um
ynpaBneHnst 3KCNeprMEHTOM

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb AUCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCUMMINHBI 3a4€T B 6 CEMECTpeE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AucUMNIMHe/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B wacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 1. NpuHUmn
asToMaTtnsaumm
aKCnepuMeHTa.
Tononoruu ceteii cbopa
‘[MHpopmMaLnm.
NHTepdoeichl nepenaym
HaHHbIX 1 Mmogenb OSI.

Tema 2. OcHOBbI
NOCTPOEHMS
annaparHoro
.|lobecneyeHus.
CxeMoTexHuka
NOrNYECKNX aNEMEHTOB
TTN, TTNW n KMOI.

2,3

Tema 3. CoBpeMeHHble
napannenbHble
‘IMHTEepdhencol nepenaym
LaHHbIX.

Tema 4. CoBpeMeHHble
nocnenosarefibHble
‘InHTEpPdOenchl nepenaymn
OaHHbIX.

5,6,7

16

Tema 5. [NpumeHeHne
nocnenoBaresbHbIX
nHTepgoencos RS-232 un
|RS-485 8
MUKPOKOHTPONNEPHbIX
cucTemax
asTomaTmsauuu.

Tema 6.
AHanoro-undpposblie n
‘lundppo-aHanorosble
npeobpasoBaTenu.

9,10

12

Tema 7. ABTOMaTM3auUmMS
ynpasieHms
N3MEPUTENbHBIMM
‘Inpnbopamm B
SKCrNepuMeHTe.

11,12

10

Tema . NITorosas
" |dopma KoHTpOnNA

3a4ert

NTtoro

24

54

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. MpuHUKMN aBTOMaTU3aLMK 3KcnepuMmeHTa. Tononorum ceten c6opa nHpopmaumm.
NHTepcpencobl nepenaym paaHHbIx n mogenb OSI.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PervncTpaunoHHbliii Homep 66615
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MpuHUMN aBTOMATM3aUUN NpoLuecca namMepeHnii n akcnepumeHTta. CTpykTypa cuctembl cbopa
LaHHbIX 1 ynpaeneHus. Tononorum ceteir cbopa nHpopmaummn. MNMoHsATMe nHTepdeica, NpoTokona,
ceTeBoro agpeca n nx mecto B mogenun OSI. atymku, aHanoro-undposbie npeobpasosartenu,
uMdopo-aHanoroeble npeobpasoBaTeny.

Tema 2. OCHOBbI NOCTPOEHUSA annapaTtHOro obecneyeHns. CxeMoTexHUKa normyeckmx
anemeHTtos TTJ1, TTJILL u KMOTT.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcHoBbI NOCTPOEHNS annapaTtHoro obecnedyeHunst. CxeMoTexHuKa norm4eckux anemeHtos TTJ1,
TTNW n KMOT1. MNprHuun nocTpoeHus WwuH obMeHa AaHHbIMU. COBPEMEHHbIE CEMENCTBA
LMPPOBbIX MUKPOCXEM, Npasuna npumeHeHus. Nepegada unMdPOBbIX CUTHANOB MO AJIVHHBIM
NNHNEM.

naboparopHas pabora (8 4aca(oB)):

N3yyeHune nornyeckux anemeHTos TexHonorui TTJ1 n KMOT.

Tema 3. CoBpeMeHHble napannenbHblie UHTepdhencobl nepenaymn aaHHbIX.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CoBpeMeHHble napannenbHble MHTepdoencol nepenadn gaHHbix. MHTepdgoericol IEEE 1284,
npunbopHas wuHa GPIB. MukpocxeMbl ons opraHusaumn napannensHoro nHtepderica. Mukpocxema
napannenbHoro nopta 8255. CoBpeMeHHble napannenbHblie MHTEPENCHI Nepeaayn JaHHbIX.
NuTepdoeiicol IEEE 1284, npubopHas wrHa GPIB. Mukpocxembl ons opraHm3auum napannienbHoro
nHTepdenca. Mukpocxema napannenbHoro nopta 8255.

Tema 4. CoBpeMeHHble nocnenoBateNbHblie MHTEPPENnChbl Nnepenadyvn AaHHbIX.
NeKunoHHoe 3aHsitne (6 4yaca(os)):

CoBpeMeHHble nocnegoBaTenbHble MHTepderichl nepenayn gaHHblx. MHTepdencol RS-232, RS-485,
1-Wire, ondpepeHumanbHble nuHun nepegayn LVDS. Mukpocxembl gpansepoB COBPEMEHHbIX
nocnenoBatenbHbIX MHTepdeiicoB. O630p NHTEPENCOB C NPUMEHeHMEM TexHonorum LVDS.

naboparopHas paborta (16 yaca(oB)):

OpraHusaumns cetn TeneMeTpum Ha ocHose WuHbl 1-Wire: uamepeHme temneparypbl 1
ANEKTPUYECKNX HANPAXKEHUI.

Tema 5. NpumeHeHne nocnepoBatenbHbiX MHTEepdencos RS-232 n RS-485 B
MMUKPOKOHTPOJISIEPHbIX CUCTEMaX aBTOMaTru3aLuu.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

[MpuMeHeHne nocnenoBatenbHbiX MHTEpgeincos RS-232 n RS-485 B MUKPOKOHTPONNIEPHbIX
cuctemax aBTomatmaaumm. Mukpocxembl npeobpasoBateneli ypoBHER U COMPSAXEHNS C NUHWEN
nepenayun. [poTtokonbl kaHanbHOro yposHs. MNpotokon MODBUS.

naboparopHasi pabora (8 yaca(oB)):

M3y4eHne nocnenoBatenbHOro nHTepdoernca nepegaym gaHHolx RS-232.
Tema 6. AHanoro-uudpoBbie 1 undpo-aHanorosble NpeobpasoBarenu.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

AHanoro-umgpoBble 1 LMgpo-aHanorosble npeobpasosatenn. OCHOBHblE NapameTpbl,
knaccudgpukaums, Tunosbie cxembl. Mukpocxembl AL v LIAT. AL BpeMsi-uMnynbCHOMO
BPEMS-4acToTHOro tmna, napannensHolie ALIMN. Curma-genbta AUI. LA Ha ocHose LM,
nepeknoyaemMbix KoHgeHcaropax. LAl Ha matpuue R-2R.

naboparopHas paborta (12 yaca(oB)):

N3yyeHne npuHLMNOB aHanoro-ungpoBoro 1 Lndpo-aHanorosoro npeobpasoBaHnii CUrHanos
Tema 7. ABTOMaTM3aumsa yrnpasneHUs U3MepUTENIbHbIMU NPpUObopamMmn B 3KCNEPUMEHTe.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

ABTOMaTM3aLMS ypaBneHns namepuTenbHbiMy Nnpubopamm B akcnepmmeHTe. CtaHOapT KoOMaHm aons
nporpammmpyembix yctponcts SCPI. HTepdbenc IEEE 488. ABToMaTnsaums NaMepeHui c
NPUMEHEHNEM CLIEHapPUEB.

naboparopHas pabora (10 yaca(oB)):
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N3yyeHne npuHUMNOB aBTOMaTM3aUUN M3MEPEHUNIA HA OCHOBe NpunbopHoro nHTepdeica IEEE 488 u

cuctembl komaHg SCPI.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Buabi
Paspen Cemect Hepensi | camoctositensHon [TpynoemMKOCTb g;?«%%:lol;g:;g:g;
AducumnnnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYyOEeHTOB P
Tema 1. [NpuHUMn
asTomMatmMsauum
skenepuMenTa. noaroToska ;’gnzgﬂigme
Tononorun cetei cbopa y
|nHcbopMaLmK 6 1 AomaliHero 6 nutepartypbl Mo
WNHTepdperichl nepenaym sanaHus BeéM ce.xn eHMe
naHHbIX 1 mogenb OSI. y :
Tema 2. OcHOBbI
NOCTPOEHNs
annapaTHoro noaroToska K TK:;l;bfg;:ﬁ:ge
.lobecneyeHus. 6 2,3 |KOHTPONbHOW 14 o I/I3pl-IeHHbIM
CxeMoTexHuka paboTte Tem al\}ll
NIOrM4YEeCKNX SNEMEHTOB
TTN, TTIW n KMOT.
Tema 3. CoBpeMeHHble yrny6nenHoe
napannesbHbie noaroToska n3yyeHme
luHTepdberich nepeaayn 6 4  |oDomawHero 8 nuteparypsbl No
naHHbIX 3anaHus Teme.
' Ob6cyxaeHue.
Tema 4. CoBpeMeHHble NOLrOTOBKA K KomnblotepHoe
nocnenoBaTefibHble 6 567 |KOHTOONLHOI 16 TecTmpoBaHue
‘InHTepdhenchl nepenaym = P MO N3YyYEHHbIM
pabote
NaHHbIX. Temam
Tema 5. lNpumeHeHne
nocnenoBaTenbHbIX YrnybneHHoe
nHTepencos RS-232 un noaroToBska n3yyeHuve
.|RS-485 B 6 8 |momalHero 6 nutTeparypbl No
MUKPOKOHTPONNEPHbIX 3anaHus Teme.
cmctemax ObcyxaeHve.
aBTomatmsauuu.
Tema 6 YrnybneHHoe
' noarotoska n3yyeHve
AHanoro-ungoposble 1
. LI,VICDpO-aITaJ??)EOBbIe 6 9,10 |oomauwHero 8 nuTeparypbl No
npeobpasoBatenmu. sanahns Teme.
ObcyxaeHue.
Tema 7. ABTOomMatmsaums
YPABAGHUS YrnybneHHoe
M3MEPUTENIbHBIMY noaroToska n3yyeHme
Inpr6opamn 8 6 11,12 |[nomawHero 8 nuTtepartypbl Mo
3anaHus Teme.
9KCNepuMeHTe.
P Ob6cyxaeHue.
WNtoro 66

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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Kypc nekuuin yntaetcs Ha OCHOBE MYyNbTUMELMUMAHbBIX TEXHONOMMNA, NPakTUYecKue 3aHATUS
npoBoaaTcs B nabopaTtopuin, OCHaWEHHO COBPEMEHHBIMU N3MEPUTENbHBIMU Nprbopamn 1
BblYUCNNTENbHOW TEXHUKOWN.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MpuHUKMN aBTOMaTU3aLMK 3KcnepumeHTa. Tononorum ceten c6opa nHpopmauum.
MHutepcpencobl nepenaum paHHbIX n mogenb OSI.

YrnybneHHoe nayyeHue nutepatypbl no teme. O6cyxaeHve. , NpUMepHble BOMPOCHI:

MpuHUMN aBTOMATM3aUUN NpoLecca namMepeHnii n akcnepumeHTta. CTpykTypa cuctembl cbopa
IaHHbIX 1 ynpasneHus. Tononorum cetei cbopa nHgopmaummn. NoHsTUE nHTEpdeica, NpPoTokona,
ceTeBoro agpeca n nx mecto B mogenu OSI. [latumku, aHanoro-umgpposble npeobpasosarenm,
undbpo-aHanorosble npeobpasosarenm.

Tema 2. OCHOBbI NOCTPOEHMUSA annapaTtHOro obecneyeHns. CxeMoTexHUKa normyeckmx
anemeHTtoB TT/J1, TTJ1LL u KMOI.

KoMnbioTepHOEe TECTMPOBaHME MO U3YHEHHBIM TEMAM , MPUMEPHbIE BONPOCHI:

OcHoBbI NOCTPOEHNS annapaTtHoro obecnedyeHust. CxeMoTexHuka norundeckux anementos TTJ1, TT/IL
n KMOT1. MprHumun nocTpoeHust WnH obMeHa AaHHbIMU. COBPEMEHHbIE CEMENCTBA LIMPPOBbIX
MUKPOCXEM, Npasuna npuMmeHeHns. lNepenaya UMpoBbIX CUrHANOB MO ATIMHHBIM TUHUSIM.

Tema 3. CoBpeMeHHble NapannenbHbie UHTepdoencbl Nepenayn AaHHbIX.
YrnybneHHoe naydeHue nutepatypsbl no Teme. O6cyxaeHue. , NPUMepHbIe BOMPOCHI:

CoBpeMeHHble napannenbHbie MHTepdencbl nepenayn aaHHbix. IHTepgoeicol IEEE 1284,
npubopHas wunHa GPIB. MukpocxeMbl ons opraHnsauum napannenbHoro nHTepgenca.

Tema 4. CoBpeMeHHble nocnepnoBarefibHble MHTepdoerchl Nepeaayn gaHHbIX.
KoMmnbloTepHoe TecTnpoBaHmne No N3y4eHHbIM TeMaMm , MPYMEPHbIE BOMPOCHI:

CoBpeMeHHble nocnegoBaTenbHble MHTepMelichl nepenayn gaHHbix. MiHTepdencol RS-232, RS-485,
1-Wire, andpepeHumanbHble nuHumn nepegaym LVDS. Mukpocxembl gpansepoB COBPEMEHHbIX
nocnenosaTefbHbIX MHTEPHPENCoB.

Tewma 5. NpumeHeHne nocnenoBaTenbHbIX MHTEepcpencoB RS-232 n RS-485 B
MUKPOKOHTPOJISIEPHbIX CUCTEMaX aBTOMaTru3aLuu.

YrnybneHHoe naydeHune nutepatypbl no Teme. ObcyxaeHue. , NprMepHbIe BOMPOCHI:

[MpuMeHeHne nocnenosatenbHbiX NHTEpgencos RS-232 n RS-485 B MUKPOKOHTPONNEPHbIX CUCTEMAX
asTomatmaaumm. Myukpocxembl NpeobpasoBaTteneli ypOBHEW N CONPSAXEHNS C NTMHUEN nepenayun.
[MpoTokonbl kaHanbHoro yposHs. lNMpotokon MODBUS.

Tema 6. AHanoro-uudpoBbie 1 Ldpo-aHanorosble NpeobpasoBarenu.
YrnybneHHoe n3ydyeHune nutepatypbl no teme. ObcyxaeHue. , NpuMepHbie BONPOCHI:

AHanoro-umgpoBble 1 LMgpo-aHanorosble npeobpasosatenn. OCHOBHblE NapameTpbl,
Kknaccudgpukaums, Tunosble cxembl. Mukpocxembl AL v LIAT. AL BpeMs-uMnynbCHOMO
BPEMS-4acToTHOro tmna, napannensHole ALIMN. Curma-genbta AUI. LA Ha ocHose LM,
nepeknoyaemMbix KoHgeHcaropax. LAl Ha matpuue R-2R.

Tema 7. ABTOMaTU3auus ynpaeieHUs N3MepuTe/ibHbIMU NpubopaMun B 3KCNEepPUMEHTE.
YrnybneHHoe naydeHune nutepatypbl no teme. O6cyxaeHue., NpuMepHble BOMPOCHI:

ABTOMaTM3aLMS ypaBneHns namepuTenbHbiMy Nnpubopamm B akcnepmmeHTe. CtaHOapT KoMaHm ans
nporpammmpyembix yctponcts SCPI. UHTepdbenc IEEE 488. ABToMaTn3aums N3aMepeHui c
NPUMEHEHNEM CLIEHapPUEB.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
Bonpochl k 3a4eTy
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1. MpuvHUMN aBTOMaTU3auUKn NpoLecca N3MepeHuit n akcnepumeHTa. Komnnekc na
ynpasnsiowero KOHTponnepa (Komnbiotepa), MHTepdencos nepenadn 4aHHbIX 1

ynpasnenus, AUM/LUAT, natyunkos.

2. CxeMoTexHuKa TpaamumMoHHOro normyeckoro anemexta TTJ1 "N-HE"

3. CtaHpapTHble norudeckue yposHu TTJ1. BxogHble 1 BbIxo4HbIE TOKWU. Harpy3oyHas
cnocobHocTb anemeHToB TTJ1 (13 Tabnuupl).

4. OnemeHTbl KMOI. Bbixo4HOM Kackan, Norm4yeckmne ypoBHU, BXOLHbIE U BbIXOOHbIE TOKMU,
Harpy3o4Has cnocobHocTb. TpaauunoHHble cepum norukn KMOTT (13 tabnuup).

5. O630p 1 cpaBHeHMe pas3nnyHbix cepuit norvku TTJT u KMOIT, coBMECTUMOCTb NOrMYeCcKmX
3neMeHTOoB (Tabnuua).

6. CxeMoTexHuKa WWHbI AaHHbIX. DNIEMEHTbI C OTKPbITHIM KONNEKTOPOM U 3IEMEHTbI C TPEMS
cocTosiHUAMK. MprMepbl MUKPOCXEM (M3 CPaBOYHMKA).

7. Nepepnadya uMAPPOBbLIX CUTHANOB MO AJIMHHBLIM NHMAM. [ToMexo3awmeHHOCTb. Tpurrepsl
LLim1TTa 1 cneunanmanmpoBaHHble BydepPHbIE MUKPOCXEMBI.

8. dudpbepeHumnanbHble NUHUKN nepenadn. [lpumMepbl MUKPOCXEM (U3 CMPaBOYHNKA).
VHTepderchbl, B KOTOPbIX MPUMEHSAOTCA AndpdrepeHLumanbHble NUHUN.

9. ndphbepeHumnanbHble NMHUKX Nepedayn no TexHonorum LVDS: anekTpuyeckne napameTpbl 1
XapakTepucTnku, obnactb NPUMEHEHUS.

10. MoHsATHe nHTepdoeiica n npotokona. Knaccudpmkaumns nHtepgeincos obMeHa nHopmaLlmnen.
MpocTtenwwnin napannenbHbii HTepernc. CtpykTypa Mmukpocxembl KP580BB55A (Intel
8255A).

11. TpaauumoHHbiii LPT-nopT komnbtotepa IBM PC/AT. Pernctpbl nopTta, HasHavyeHne buT.
12. Nntepgoeric Centronics. HazHayeHne curHanbHbIX NTMHWIA, MPOTOKON PaboThl 1 BPEMEHHbIE
anarpammbl ong pexmnma SPP.

13. Pexxum EPP napannenbHoro nopra NK: 0CHOBHble XapakTepuCcTUKW, BPEMEHHbIE
anarpammbl.

14. lNocnepnoBaTenbHble MHTepeNChl. ACUHXPOHHbIN NocnenosartenbHbl MHTepdenc RS-232.
BpemeHHble guarpammbl 1 anekTpuyeckme napameTpbl. MUKpoCxembl COMPSAXEHUS C
Mukpocxemamm ctaHgapTHon norvku (TTJT nnn KMOT).

15. NnTepdencbl RS-422, RS-423, RS-485, TokoBas netns. QnekTpuyeckme napameTpbl,
cnocobbl NPUMEHEHUS, NPOTOKObI.

16. [NporpamMmHo-annapaTHas peanndaums nHtepdoerica RS-232C Ha 0CHOBE aCUHXPOHHOIO
npuemo-nepenarynka UART.

17. NocneposatenbHble wWnHbl USB, FireWire (IEEE 1394), 12C, SPI, CAN, 1-Wire.

CpaBHeHue XxapakTepucTik 1 0bnacTtb NPUMEHEHNS.

18. WnHa 1-Wire: annapartHas peanusaumns, snekTpnyeckas akBnBaneHTHas cxema, napasumTHoe
nnTaHue.

19. BpemeHHble gnarpamMmbl CUrHaNoB 04HOMNPOBOAHON WKHbI 1-Wire (LUmKnbl YTEHNS 1
3anucm).

20. WWinna USB 1.0: cxeMoTexHuka, xapakTepmucTuku, anekTpuyeckue napamerpbi.

7.1. OcHOoBHas nuTeparypa:

1. Cepruenko A. b. Lncpposas obpaboTka curHanos: yueb. nocobue. ? 3-e nsa. ? CI16.:
BEXB-lMetepbypr, 2011. ? 768 c. ? (Y4ebHas nutepatypa ans By3oB). - ISBN 978-5-9775-0606-9.
Pexwum poctyna: http://znanium.com/bookread.php?book=354905
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2. ConoHuHa, A. . Lindbposas obpaboTka curHanos. Moagennposarve B MATLAB / A. V. ConoHuHa,
C. M. Apbysos. ? CI16.: BXB-MNeTtepbypr, 2008. ? 814 c.: un. ? (Y4ebHoe nocobue) - ISBN
978-5-9775-0259-7 .- http://znanium.com/catalog.php?bookinfo=350520

3. MukywuH, A. B. LUudpoBble ycTpoicTea 1 Mukponpoueccopbl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. V. CeaunnuH. ? Cl6.: BXB-MNeTtepbypr, 2010. ? 832 c.: nn. ? (YyebHasa nutepartypa
ans By3os). - ISBN 978-5-9775-0417-1. Pexum goctyna:
http://znanium.com/bookread.php?book=350706

7.2. JlononHuTenbHasa nuteparypa:

1. OcHoBbI LMppoBoit 06paboTkn curHanos: Kypc nekumii. - N3a. 2-e nenp. n nepepab. / A.N.
ConoHuHa, [.A. Ynaxosud, C.M. Apby3os, E.BE. Conosbesa. - Cl16.: BXB-lNeTtepbypr, 2005. - 748 c. -
ISBN 5-94157-604-08. Pexum poctyna: http://znanium.com/bookread.php?book=349842

2. dopMUpOBaHME N FTEHEPUPOBAHNE CMITHANOB B LNMMPPOBOIA paanocesasun: YuebHoe nocobue / B.T.
MepwwH. - M.: HULU MH®PA-M; MH.: Hos. 3HaHwue, 2013. - 614 c.: un.; 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaepwuar). (nepennet) ISBN 978-5-16-006703-2, 600 3k3. Pexum poctyna:
http://znanium.com/bookread.php?book=405030

7.3. UHTEepHeT-pecypcChbl:
VHdpopmaumoHHbiin matepuan no texHonorumn 1-Wire - http://www.elin.ru/1-Wire/
WNHopopmaumoHHbIvi noptan no npubopHbiM nHTepcpericam GPIB/IEEE488 - http://www.gpib.ru/

JlekumoHHbIn Kypc "lMepudoepuinHbie yCTPONCTBA BbIYUCINTENbHOM TEXHUKKN" -
http://www.intuit.ru/studies/courses/3460/702/info

YyebHbili maTepuan no texHonorum LVDS - http:/kit-e.ru/articles/interface/2001_04_52.php

Y4ebHbIli MaTepuan no LUMgpo-aHanoroBbIM Npeobpasosartensim -
http://www.limi.ru/dacs/dacsindex.htm

8. MarepuanbHo-TexHU4ecKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

ALl

OcBoeHue oucunnnunHel "AstTomaTnaaums Hay4HbIX UCCnenoBaHN™ npennonaraeT NCnojib3oBaHne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneveHus:

KomnbtoTepHbIl kKnacc, npeactaensowmii coboin paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/IOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

BbluncnutensbHbld TepMmnHanbHbln knace nog ynpaeneHnem OC Solaris

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpaeneHnto 090900.62 "MHdopmMaunoHHas 6e3onacHoOCTb" 1 NPOCOW0 NOArOTOBKMN
NHpopmaumnoHHas 6e30nacHOCTb aBTOMATU3MPOBAHHbIX CUCTEM .
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