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Mporpamma oucumnnmHel "ABToMaT3aums Hay4Hblx nccnenosaHuii'; 011800.62 Panmodunanka; OoUeHT, K.H. PabuyeHko E.tO.

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

1. LLenu ocBoeHnUs AUCLUMNJIUHDI
Llenamu gucumnnuHbl "ABTOMaTU3aLNSA HAYYHbIX UCCNENOBAHNN" ABNSETCHA N3yYeHUe:

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

2) ocobeHHoCTel annapaTHON peann3aunmn n NPOTOKONOB COBPEMEHHbBIX MHTEPXENCOB yNpaBneHns
N3MepuTeNnbHbIMI NPUOOPaMM U NHTEPENCoB Nepenaqn JaHHbIX;

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

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

[aHHas yuebHas aucumunnmnHa BkntodeHa B pasgen " b3.0B.11 NpogeccrmoHanbHblin" 0CHOBHOWA
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNINHAM MO BbIGOPY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

OvcumnnuHa BXoaMT B NPOPEeCCHOHanbHbI LUKN NOArOTOBKM 6akanaBpoB No HanpaBneHuo
011800.62 "Pannodomanka” cneumannsaumm "TenekoMMyHUKaLUMOHHbIE CUCTEMbI 1
NHJpOpMaLNOHHbIE TexHonorun"

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-10 CNOCOBHOCTBLIO CAMOCTOATENBHO NPUOBPETATh HOBbLIE 3HAHNS,
(0BLwekynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
KOMNeTeHLmm) NHJOOPMaLIMOHHbIE TEXHONOrNK

CNOCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HAHMSIMK B 06nacTu

OK-14 NHJPOPMAaTMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0bLeKkynbTypHbIE NpOrpaMMHbIMU CPELCTBAMM 1 HaBblkaMy paboTbl B
KOMreTeHuun) KOMMbIOTEPHBIX CETSIX, UCMONb30BaHNIO 6a3 faHHbIX 1 PeCypCcoB

NHTepHeT

CMNOCOBHOCTbIO MOHUMATL CYLWHOCTb Y 3HAYEHNEe MHAbopMaLnK B
Pa3BUTUM COBPEMEHHOIO MHAPOPMALIMOHHOI0 06LWecTBa,

OK-19
CO3HaBaTb OMNaCHOCTU M Yrpo3bl, BO3HUKAIOWNE B 3TOM
(0BLekynbTypHbIE 6 6
KOMMETEHLM) npotecce, cobniofatb OCHOBHbIE TPe6oBaHMS
MHCPOPMALIMOHHOI 6€30MacHOCTW, B TOM YMCIE 3alUUThI
rocy0apCTBEHHOM TanHbl
OK-8 CNoCOBHOCTBIO K OBNaneHnto 6a3oBbiMy 3HAHUSIMK B 06n1acTu
(0bLwekynbTypHbIE MaTeEMaTNKN N eCTECTBEHHBIX HAYK, X MCMONb30BAHMIO B
KOMMETEHLMN) NPOECCOHANBHOW OEATENbHOCTY
MnK-1 CNOCOBHOCTBIO UCMONb30BaTh 6a30BblE TEOPETUHECKNE 3HAHUS
(npochbeccunoHanbHbie (B TOM Yucne No aucumnanHam npounn3aunn) ona peweHuns
KOMMeTeHLMN) NpodeCcCMOoHanbHbIX 3agad
MK-2 CMNOCOBHOCTBIO MPUMEHSITL Ha NpakTnke 6a30Bble
(MpochecenoHabHLIe n Oqi)eCCI/IOHanbEble HaBbIKW P
KOMMeTeHuun) P
NnK-3 CNOCOBHOCTBLIO NOHUMATbL NPUHLMMBLI PaboTbl 1 METOAbI
(npodhbeccunoHanbHbie aKCnnyatauum COBPEMEHHOW PaanO3NEKTPOHHON N ONTUYECKOM
KOMMeTeHLMN) annapaTtypbl 1 06opynoBaHuMs
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Mporpamma oucumnnmHel "ABToMaT3aums Hay4Hblx nccnenosaHuii'; 011800.62 Panmodunanka; OoUeHT, K.H. PabuyeHko E.tO.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

K-4 CMOCOBHOCTBIO MCMOIb30BaTb OCHOBHbIE METOADI
(npodheccunoHanbHble o
KOMNETEHLIN) pannoun3anNyecknx N3aMepeHuii

CMOCOBHOCTLIO K BNaOEHUIO KOMMbIOTEPOM Ha YPOBHE OMbITHOMO
MNK-5 Nonb30oBatens, NPUMEHEHN0 NHAOPMALMOHHbBIX TEXHOMNOIMIA
(npodbeccuoHanbHbie ONS pelweHns 3aaad B 06nacti paanoTexHukiy,
KOMMNEeTeHU M) Paano3anNeKkTPOHUKN U pagnoduamnkm (B COOTBETCTBUN C

npodounmsaumen)
MK-6 CMOCOBHOCTbIO K MPOGECCUOHANBHOMY Pa3BUTUIO 1
(MpodpeccmonantHbie camMopassuTuiO B o%nacwl aumoqamvaKa N 3NEKTPOHUKM
KoMMeTeHuunn) P P P

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OcCHOBHblE pusmyeckmne n TexHn4eckmne NpuHLMNb, nexalme B OCHOBE COBPEMEHHbIX
N3MEPUTEJIbHbIX CUCTEM, a TaKXe CUCTEM c6opa SKCnepmnMeHTallbHbIX OaHHbIX.

2. IONXeH yMeTb:

OpI/IeHTI/IpOBaTbCSI B yCTpOI7ICTBe N OCHOBHbIX XapaKTepuctnkax CoBpeMeHHbIX N3MEePUTENbHbIX
CNCTEeM, NCNnonb3yemblX B HAY4YHOM 3KCMNEPUMEHTE.

3. 0OMXEeH BnageTb:

3HaHnAMU n YMEHNAMU, NO3BONAKOWNMN p3.3pa6aTblBaTb onTnManbHble aBTOMaTn3nNpPoOBaHHbIE
CNCTEMDI |/|3MepeH|/||7| 1 KOHTPONS B (PM3NYECKOM 3KCNEPUMEHTE C NMPUMEHEHMEM cospemeHHoM
3NeMeHTHoI 6a3bl 1 I/I3MepI/ITeﬂbHOI7I TEXHUKN.

paspabaTtbiBaTb CXeMbl HAy4HOro 3KCNeprMeHTa Ha OCHOBE UMetoLencsl TPMOOPHOR 1 3NEeMEHTHOW
6a3bl, conpsratb n3mMeputenbHoe obopynoBaHMe ¢ Pa3nnyHbiMM CTaHOAAPTU3NPOBAHHBIMU
NHTepaerica, paspabaTbiBatb HE0OX0ANMOE NPorpaMMHoe obecrneyeHre ans asTomaTnsauum um
ynpasfieHNs 3KCNepMMEHTOM

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopmMa NPOMEXYTOHHOro KOHTPONS ANCUMNMNINHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs Oonycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTenbHO" (YO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl Mo gucCUMnIMHe/ MOAYIO
TemaTtnyecknu nnaH gucuunauHbl/Moayns

KETPOHHBH
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Mporpamma oucumnnmHel "ABToMaT3aums Hay4Hblx nccnenosaHuii'; 011800.62 Panmodunanka; OoUeHT, K.H. PabuyeHko E.tO.

Buabl n yachbl

ayouMTopHoOM paborTbl,
Pasnen ¥ P P

Hepens UX TPYAOEMKOCTb Tekywime coopmbl
Nl Bwcuwunnaue/ - (CeMecTPoeyectpa (8 acax) Yovmpans
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 1. NpuHUmn

asTomMartmsauunm

npotiecca n3MepeHnin n

SKcrnepuMeHTa.

CTpykTypa cucTemsl

cbopa faHHbIX U

yrnpasneHus. Tornonoruu

ceTeli cbopa y
1.|uHpopmaumu. MNoHsTne 8 1 2 0 0 ycTHbI onpoc

nHTEepdoenca,
npoToKosa, CeTeBOro
agpeca n ux Mecto B
momenu OSI. aTtynkn,
aHanoro-ungposble
npeobpasoBaTeny,
Lmdppo-aHanoroBsble
npeobpasoBaTenu.

Tema 2. OcHOBbI
NoCTPOEHUs
annapaTHoro
obecneyeHus.
CxeMoTexHuka
NOrM4YecKmx SNeMeHTOB
TN, TTNW n KMOTI.
MpyHUKMN NnocTpoeHus
‘llWwnH obMeHa oaHHbIMU.
CoBpeMeHHble
cemerncTea LnMdpPoBbIX
MUKPOCXeM, Npasuna
npumeHeHus. lNepenaya
LMAPPOBbIX CUrHANOB MO
ONUHHBIM INHUSM.

YCTHbI ONpocC

Tema 3. CoBpeMeHHble
napannenbHble
NHTEpPQoEerCbl Nepenayn
LaHHbIX. IHTepdpeic
IEEE 1284, npnbopHas | g 6.7 4 0 5 Kzg;ggﬂbHaﬂ
‘lwnna GPIB. g P
Mukpocxembl ons
opraHusaumu
napannenbHoro
nHTEepdoenca.

KETPOHHBH
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. CoBpeMeHHble
nocneposaresfibHble
NHTepdencobl nepenayn
NaHHbIX. VIHTepdoenchbl
RS-232, RS-485,
1-Wire,
[andopepeHumanbHble
nHumn nepepayu LVDS.
Mukpocxembl
Jpansepos
COBpPEMEHHbIX
nocnenosaresibHbIX
NHTEepJoencos.

8,9,10

12

YCTHbI Onpoc

Tema 5. NpuMeHeHne
nocnenoBaresibHbIX
nHTepgoencos RS-232 un
.|RS-485 B
MUKPOKOHTPONNEPHbIX
cucTemax
aBToMaTmsauuu.

11,12

YCTHbI ONpocC

Tema 6.
AHnanoro-ungposble n
Lmdppo-aHanorosble
npeobpasoBaTenu.
.|{OcHOBHbIE NapameTpbl,
Knaccugomnkaums,
TUMNOBbIE CXEMbI.
Mwukpocxembl AL n
LIAM.

13-16

12

YCTHbI onpoc

Tema 7. ABTOMaTM3auus
yrpaBneHns
N3MEepPUTENbHbBIMM
npvwbopamu B
.|akcnepumeHTe.
CraHpapT komaHg ons
nporpaMMmnpyeMbix
ycTtpoincts SCPI.

17,18

KOHTPO/NbHas
paboTta

Tema . Torosas
" |doopma KOHTpONSA

9K3aMeH

UTtoro

36

54

4.2 CopepxaHvue oUCLUMNUHDI

Tewma 1. NMpuHUMN aBTOMaTU3aLMU NpoLLEecCa U3MepeHUn U aKcnepumeHTta. CTtpykrypa
cuctembl c60pa AaHHbIX U ynpaBneHusi. Tononorum ceten c6opa nHcpopmaumu. NMoHsaTue
MHTepdpenca, NPOTOKONa, CeTeBoro agpeca v nx mecto B moaenu OSI. [atymkum,
aHanoro-uucposble npeobpasosarenu, uudpo-aHanorosble npeobpasosarenu.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

PernctpaumoHHbin Homep 6916
CtpaHnua 6 ns 13.
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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
anementoB TT/, TT/ILLU n1 KMOI. MpuHUMN NOCTPpOEHUS LUMH O6MeHa JaHHbIMM.
CoBpeMeHHble cemencTBa LUGPPOBLIX MUKPOCXEM, NpaBuna npumeHeHus. Nepenaya
UMPpPOBbLIX CUrHANOB MO A/IMHHbIM JIMHUSM.

NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

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

naboparopHas pabora (12 yaca(oB)):

1. I3y4eHne npuHUMNOB NOCTPOEHNS WNH obMeHa faHHbiMM Ha ocHoBe TTJT n KMOT
CXEMOTEXHUKW. 2. I3yyeHre NpuHLMNOB nepeaayn LMdopoBbiX CUrHANOB MO OJIVHHBIM TUHUAM.

Tema 3. CoBpeMeHHble NapannenbHbie MHTepdpencobl nepenaydm paHHbix. UHTepcpencol IEEE
1284, npubopHas wunHa GPIB. MukpocxeMbl onsi opraHM3auum napannenbHoro uHtepdenca.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MapannenbHble MHTEpMecol Nnepenayn gaHHbix. ViHTepdpeicol IEEE 1284, npnbopHas wuHa GPIB.
MwukpocxeMbl ons opraHn3aunn napannenbHoro nHTepgoenca.

naboparopHas pabora (6 4aca(oB)):
OcHoBbl paboTbl ¢ MHTEpdoeicom IEEE 1284.

Tema 4. CoBpeMeHHble nocnenoBatenbHbie MHTEpPPencbl nepenadym aaHHbix. UHTepdpencnbl
RS-232, RS-485, 1-Wire, auddepeHumnanbHbie nuHum nepenaum LVDS. Mukpocxembl
ApanBepoB COBPEeMeHHbIX nocnenosartefibHbIX UHTEPPEencos.

JNeKLMoHHoe 3aHsiTne (6 4aca(oB)):

lMocnepoBaTenbHble MHTepMechl nepenayn gaHHbiX. MIHTepdencol RS-232, RS-485, 1-Wire,
andppepeHumanbHble nuHUKM nepegadn LVDS. Mukpocxembl gpansepoB COBPEMEHHbIX
nocnenoBaTesfibHbIX MHTEPXENCOB.

naboparopHas pabora (12 yaca(oB)):

1. N3yyeHmne npuHumMnoB paboTbl wiuHbl 1-Wire. 2. N3y4eHne npuHUMNOB paboThl
andbpepeHumanbHbix nuHun LVDS.

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

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

lMpuMeHeHne nocnenosBatenbHbiX MHTEpgeincos RS-232 n RS-485 B MUKPOKOHTPONNIEPHbIX
cucTemax asTomMartmsaumm.

naboparopHas pabora (6 4aca(oB)):
3yyeHne nocneposartenbHbix UHTEpdencos RS-232 n RS-485.

Tema 6. AHanoro-uudpoBbie u Ludpo-aHanorosblie nNpeobpasosarenn. OCHOBHbIE
napaMeTpbl, kKnaccucpukauus, Tunosble cxembl. Mukpocxemoi ALLI v LLATI.

JIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

AHanoro-undposble 1 ungpo-aHanorosble npeodbpasosatenn. OCHOBHbIE NapaMeTpbl,
knaccudoukaums, Tunosble cxembl. Mukpocxembl AL v LIATT.

naboparopHas pabora (12 yaca(oB)):
1. N3yyeHne AUIT. 2. N3yyeHne LIATT.

Tema 7. ABTOMaTM3auU WA yNpaBneHUs U3MepuTeNibHbIMM NpUbopaMn B 3KCNEPUMEHTE.
CraHpapTt KOoMaHA, ans nporpamMMmupyembix yctpoucts SCPI.

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

KTPOHHEBH
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Mporpamma oucumnnmHel "ABToMaT3aums Hay4Hblx nccnenosaHuii'; 011800.62 Panmodunanka; OoUeHT, K.H. PabuyeHko E.tO.

ABTOMaTM3aLMS yripaBneHns namepuTenbHbiMy Nnpubopamm B akcrepmumeHTe. CtaHOapT KoMaHm ans
nporpammmpyembix yctponcts SCPI.

naboparopHas pabora (6 4aca(oB)):
MocTpoeHue cuctem cbopa gaHHbIX Ha ocHoBe cTaHoapTa SCPI.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
Hepens | camocTositenbHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTyOEeHTOB

DopMbl KOHTPONS
CaMoCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 2. OCHOBbI
NOCTPOEHNS
annapaTHoro
obecneyeHus.
CxeMoTexHuka
NIOrMYECKUX 3NEMEHTOB
TN, TTNW n KMOT.
5 [MpyvHUMN NnocTpoeHuns noaroToska K
‘llwrH obMeHa AaHHbIMK. YCTHOMY Onpocy
CoBpeMeHHble
cemeincTea umMgpoBbIX
MVKPOCXEM, npasmna
npumeHeHus. lNepepnaya
LMPPOBLIX CUrHANOB Mo
ONVHHBIM NINHUAM.

12 YCTHbI ONpocC

Tema 3. CoBpeMeHHble
napannenbHble
nHTEeppencol nepenayn
LaHHbIX. IHTepdericbl

IEEE 1284, npmbopHas rloaroToska K KOHTPO/bHas
3. wHa GPIB. 8 6,7 |KOHTPONbHOW 6 pabota

MI/IKpOCXGMbI ans paGOTe

opraHusauuu
napannenbHoro
NHTEpdoenca.

Tema 4. CoBpeMeHHbIe
nocnepnosaTesibHble
UHTEpdoencobl nepenaymn
naHHbIX. IHTepdenchl
RS-232, RS-485,
1-Wire,
4.|ondbdpepeHunanbHble 8 8,9,10
nnHun nepegaym LVDS.
Mukpocxembl
hpansepos
COBPEMEHHbIX
nocnenoBaTesibHbIX
NHTEePJOenCcos.

noaroToBka K

YCTHOMY OMpOCY 12 YCTHbIA Onpoc
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. [NpumeHeHne
nocnenoBaTenbHbIX
nHTepgencos RS-232 n
5.[RS-485 B 8 11,12 roaroroska k 6 YCTHbI ONpocC
MUKPOKOHTPONNIEPHbIX yCTHOMY oripocy
cucrtemax
asToMaTmsauuu.

Tema 6.
AHanoro-ungoposble n
LMgopo-aHanorosble
npeobpasoBaTesnu.
6./{OcHoBHbIE MapamMeTpsl, 8 13-16
Knaccudomkaums,
TUMOBbLIE CXEMBbI.
Mwukpocxembl AL v
LIATT.

Tema 7. ABTOMaTM3aums
ynpasneHms
N3MePUTENbHbLIMU
npubopamu B NOAroToBKa K
7./aKcrnepuMeHTe. 8 17,18 |KOHTpONbHOM 6
CraHpapT KomMaHa ans pabote
NpOrpamMMmnpyembix
ycTtpowncts SCPI.

noaroToBka K

YCTHOMY OMpOCY 12 YCTHbIA OnNpocC

KOHTPO/bHAS
paboTta

Wtoro 54

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Kypc nekumi yntaetcs Ha OCHOBE MyNbTUMEONAHbIX TEXHONOMMIA, MPakTUYecKne 3aHaTns
nNpoBOASATCS B naboparopui, OCHALEHHON COBPEMEHHBIMM U3MEPUTENbHBIMU Npubopamn 1
BblYNCNTENBbHON TEXHUKOMN.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tewma 1. MNpuHUMN aBTOMaTU3aL MU NMpoLLecCa U3MepeHun u akcnepumeHTa. CTpyktypa cuctembl
cbopa paHHbIX U ynpaeneHusi. Tononorum ceten cbopa nHpopmauum. NMoHAaTMe NHTEepcpenca,
NpoToKOna, ceTeBoro agpeca u nx mecrto B mogenu OSI. arymku, aHanoro-uncposbie
npeobpa3soBarenu, umcpo-aHanorosblie npeobpasosarenmu.

Tema 2. OcHOBbI NOCTPOEHUSA annapaTtHOro obecneyeHusi. CxemoTexHuKa 1ormyeckmx
anemeHToB TTJ1, TT/ILLU n KMOIN. MpuHUMN NOCTPOEHUs LUNH 06MeHa AaHHbIMU. COBpeMeHHble
ceMencTBa LUPPOBbIX MMKPOCXEM, NpaBuna npuMeHeHus. MNMepenaya uncppoBbIX CUrHaANOB NO
OJINHHBIM NIUHUSM.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

OcHOBbI NOCTPOEHNS annapaTHoro obecnevyeHust. CxeMoTexHuka norndeckux anementos TTJ1, TT/IL
n KMOTT. MpuHumMn noctpoeHmns winH obMeHa faHHbiMK. CoBpeMeHHbIe ceMencTBa LMpPOoBbIX
MUKPOCXEM, Npasuna npumeHeHus. lNepenaya UNPPOBbLIX CUTHANOB MO O/IMHHBLIM IMHUSAM.

Tema 3. CoBpeMeHHble NnapannenbHbie MHTepdencbl nepenadym aaHHbix. UHTepdpoencol IEEE
1284, npubopHas wunHa GPIB. MukpocxeMbl onsi opraHM3auum napannenbHoro uHtepdenca.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 6916 5 AE
CtpaHnua 9 ns 13. 111 YHI:I

S OEMALIGH



Mporpamma oucumnnmHel "ABToMaT3aums Hay4Hblx nccnenosaHuii'; 011800.62 Panmodunanka; OoUeHT, K.H. PabuyeHko E.tO.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

CoBpeMeHHble napannenbHble MHTepgencol nepenayn gaHHblX. iHtepdpeicol IEEE 1284,
npubopHas wuHa GPIB. MukpocxeMbl ons opraHusauum napannenbHoro nHTepgeica.

Tema 4. CoBpeMeHHble nocnenoBatenbHblie MHTEphencbl nepenadym aaHHbix. UHTepdpencnbl
RS-232, RS-485, 1-Wire, auchbhepeHumnanbHbie nuHun nepepayum LVDS. Mukpocxembl
ApanBepoB COBpPeMEeHHbIX NocnenoBartefibHbIX UHTEPPEencos.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

CoBpeMeHHble nocnenoBaTenbHble MHTEpPAIEnchl nepenayn aaHHbIx. Htepgoenicol RS-232, RS-485,
1-Wire, anddepeHumanbHble nuHun nepenadn LVDS. Mukpocxembl gpansepoB COBPEMEHHbIX
nocnenosaTesfibHbIX MHTEPHPENCOoB.

Tewma 5. NpumeHeHne nocnenoBaTenbHbIX MHTEepdgencoB RS-232 n RS-485 B
MUKPOKOHTPOJIJIEPHbIX CUCTEMAX aBTOMaTn3aLuu.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

[MpuMeHeHne nocnenoeatenbHbiX NHTEpgencos RS-232 n RS-485 B MUKPOKOHTPONNEPHbIX CUCTEMAX
asTomaTmsauuun.

Tema 6. AHanoro-umncppoBblie U undopo-aHanorosblie nNpeobpasosarenn. OCHOBHble NapamMeTpbl,
Knaccucukauus, Tunosble cxembl. Mukpocxembl ALLIM n LLAT.

YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:

AHanoro-undposble 1 uMgpo-aHanorosbie Nnpeobpasosatenn. OCHOBHbIE NapaMeTpsl,
Knaccudgpukaums, Tunosble cxembl. Mukpocxembr AL n LIATT.

Tema 7. ABTOMaTM3auUMA yNpaBneHUs N3MepuTeNibHbIMM NpUbopaMn B 3KCNEePUMEHTe.
CraHpapTt KOMaHA, ans nporpaMMupyembix yctpoucts SCPI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

ABTOMaTM3aLMS yripaBneHns namepuTenbHbiMy Nnpubopamm B akcnepmumeHTe. CtaHOapT KoMaHm ans
nporpammmpyembix yctponcts SCPI.

Tema . UToroeasi popma KOHTpons

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
BuneTtbl K aKk3aMeHy

BUJIET @ 1

1. MNpuHUMN aBTOMaTU3aUmMmM NpoLecca N3MepPEHU N akcnepumeHTa. KoMnnekc n3 ynpasnstowuero
KOHTponnepa (KoMnbotTepa), UHTepdencos nepenayn gaHHblx 1 ynpasnenms, ALMN/LAT, paTymkos.

2. NMocnepoBaTenbHble MHTEPMENCHI. ACUHXPOHHbIM NocnenoBartenbHbl MHTepdenc RS-232.
BpemeHHble guarpamMmbl U dneKTpuyeckme napameTpbl.

BUJIET & 2

1. Pexxum EPP napannensHoro nopra lNNK: 0CHOBHblE XapakTepucTuku, BpeMeHHbIe anarpammbi.
2. WinHa 1-Wire: annapaTtHas peanusaums, anekTpuyeckas skBMBaneHTHasa cxema, napasnutHoe
nnTaHue.

BUJIET & 3

1. CTaHpapTHble nornyeckne yposHn TTJ1. BxooHble 1 BbixOAHbIE TOKU. Harpy3oyHas cnocobHOCTb
anemeHToB TTJ1 (M3 Tabnuubl).

2. BpemeHHble gmarpammbl CUrHaNoB 0AHOMPOBOAHOM WiHbl 1-Wire (LMKNbl YTEHUS 1 3annCHK).

BUNET & 4

1. 9nemeHTbl KMOT. BbixoOHoW Kackag, Norm4eckne ypoBHW, BXOAHbIE U BbIXOAHbIE TOKW,
Harpy3o4Hasi cnocobHocTb. TpaauumoHHble cepum nornkn KMOTT (13 Tabnuupl).

2. NocneposatenbHble wWnHbl USB, FireWire (IEEE 1394), 12C, SPI, CAN, 1-Wire. CpaBHeHue
XapakTepucTnK 1 obnacTtb NPUMEHEHNS.
BUJET @ 5

1. O630p 1 cpaBHeHMe pas3nuyHbix cepuin norukn TTJT n KMOI, coBMECTUMOCTb NOrnMYeckumx
aneMeHToB (Tabnuua).
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2. IndbhbepeHumanbHble NMHUK Nepefadn no TexHonorum LVDS: anekTpuyeckne napameTpbl 1
XapakTepucTnkn, obnactb NPUMEHeHUS.
BUJIET & 6

1. OndpdpepeHumanbHble nMHUK nepenayn. Nprumepbl MUKPOCXEM (M3 CnpaBoyHuUKa). VIHTepdgoenchl,
B KOTOPbIX MPUMEHSIOTCS AndbpepeHLmanbHble TMHUN.

2. NnTtepgpeiic Centronics. HasHavyeHne curHanbHbIX TMHUIA, MPOTOKON PaboThl U BPEMEHHbIE
avarpammbl ons pexuma SPP.
BUNET @ 7

1. NHTepdpeiicbl RS-422, RS-423, RS-485, TokoBas netns. 9nekTpmnyeckme napameTpbl, Cnocoob
NPUMEHEHWS, NPOTOKONbI.

2. CxeMoTexHuKa WIHbl AAaHHbIX. DNIEMEHTbI C OTKPbITbIM KOMIMEKTOPOM U 3fIEMEHTbI C TPEMS
cocTosgHUSAMK. [TpnuMepbl MUKPOCXEM (U3 CMPABOYHUKA).
BUNET & 8

1. NporpaMmHo-annapaTHas peanusaums nHrepderica RS-232C Ha ocHOBE aCUHXPOHHOIO
npuemo-nepenarynka UART.

2. MNepenaya UMPOoBLIX CUFHANOB MO AIMHHBIM NMHMAM. MNoMexo3alwmiweHHocTb. Tpurrepbl WMntta
N cneunanmanpoBaHHbie BydoepHbIE MUKPOCXEMBI.

BUNET ¢ 9

1. MNoHATMe nHTepdpeiica n npotokona. Knaccndgukaumsa nHtepdeincos obmMeHa nHgopmaumeil.
MpocTtenwwnin napannenbHbii HTEpenc. CtpykTypa mukpocxembl KP580BB55A (Intel 8255A).

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

BUJIET @ 10
1. TpaanumnoHHbli LPT-nopt komnbtotepa IBM PC/AT. Pernctpbl nopTa, HasHadeHne ouT.
2. WinHa USB 1.0: cxeMoTexHuka, xapakTepuctuku, snekTpnyeckme napameTpbl.

BUNET & 11
1. NpubopHas wuHa GPIB. CtaHnapt IEEE-488.
2. ConpsaxeHne mukpocxem ctaHgapTHow norukm TTJT n KMOIT.

BUNET & 12
1. CtaHpapT KOMaHL ansg nporpammmpyembix yctponcts SCPI.
2. WnHa USB 1.0: cxeMoTexHuka, xapakTepuctuku, sanekTpnyeckme napameTpbl.

7.1. OcHoBHas nuTeparypa:

1. Yrptomos, E.MN. LUndppoBas cxemotexHuka : y4eb. nocobre ans sysos / E.I1. Yrptomos. - 3-e n3g.,
nepepab. n gon. - Cl6.: EXB-MeTepbypr, 2010. - 809 c.
http://znanium.com/bookread.php?book=350426

2. MukywwH, A.B. LindppoBsblie ycTpoiicTBa 1 MuKponpoLeccopsbl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. N. CeaunuH. - CI16.: EXB-MNetepbypr, 2010. - 832 c.
http://znanium.com/bookread.php?book=350706

3. BontoBuny, . VIHTennekTyanbHble ceHcopsbl / . Bontosny, B. KopcyHckuin. ISBN:
978-5-9963-0124-9 - UHTYWT, 2010. - http://www.intuit.ru/studies/courses/590/446/info

4. Xoposuu, l1. VickyccTBO CXxeMOTEXHUKN: nepeBoL ¢ aHrnuinckoro / . Xoposuu, Y. Xunn; MNep. b.
H. BpoHuHa [n gp.]. - UapaHue 7-e. - Mockea: Mup: BUHOM, 2011. - 704 c. (55 ak3.)

5. CeprueHko, A.b. Lindpposas obpaboTka curHanos: y4ebd. nocobue. - 3-e uag. - Cl6.:
BEXB-lMetepbypr, 2011. - 768 c. http://znanium.com/bookread.php?book=354905

7.2. lononHuTenbHasa nureparypa:

1. I'yk, M. AnnapatHble cpenctea IBM PC: SHumknonegms / M. T'yk. - IapaHne 2-e. -
CaHkT-lMeTepbypr: Mutep, 2003. - 928 c. (4 3k3.)
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2. lyka, A.A. 9nekTpoHuka / A.A. Wyka. - 2-e n3a., nepepab. n oon. - Cr6.: BXB-MNeTtepbypr, 2008.
- 751 c. http://znanium.com/bookread.php?book=350420

3. Amocos B.B. CxemoTexHuka 1 cpencTtsa NnpoekTMpoBaHus Lngposbix yctponcts / B.B. AMocCoOB. -
Cl6.: bXB-lMetepbypr, 2007. - 542 c. http://znanium.com/bookread.php?book=350296

7.3. UHTepHeT-pecypcChbl:
VHpopmaumoHHbin matepuan no texHonorumn 1-Wire - http://www.elin.ru/1-Wire/
NHopopmaumoHHbIi noptan no npubopHbiM nHTepcpericam GPIB/IEEE488 - http://www.gpib.ru/

JNekumoHHbIN Kypc "TeprndpepuriiHbie YCTPOMNCTBA BbIYUCINTENBHON TEXHUKMN" -
http://www.intuit.ru/studies/courses/3460/702/info

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

Y4eObHbiii MaTepman no LmMgpo-aHanoroebiM NnpeobpasoBaTensm -
http://www.limi.ru/dacs/dacsindex.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

AL

OcBoeHune ancumnnunHel "AsTomaTmnsaums Hay4HbIX UCCnenoBaHN™ npennonaraeT UCnojib3oBaHne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
My/lbTUMELVIHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 [O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060opynoBaHNeEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €OMNHYI0 CUCTEMY, U CIYXUT
NONMHoLEHHbIM paboymm mecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM 1 Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke oCcHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBaPU U CIPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

BbluncnutenbHbil TepMmnHanbHbIn knace nog ynpasneHnem OC Solaris. YuebHbin nabopaTtopHsbiii
KOMMNMEKC N0 OCHOBaM 3NEKTPOHUKMN.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHnto 011800.62 "Pagnodunamka"” n npopunto noarotoBkn TenekoMMyHMKaUMOHHbIE
CUCTEMbl U MHGDOPMALMOHHbIE TEXHONOTNN .
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