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Mporpamma ovcumninHel "ABToMaT3auma Hay4Hblx uccneposanuii”; 011800.62 Pagnodgusanka; OOLEHT, K.H. Ps6yeHko E.HO. , accucTeHT,
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Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. Psab4eHko E.HO. Kadenpa paanodunsmkm
OtoeneHune pagnodnankm n nHpopmaumoHHbix cnuctem , Eugene.Ryabchenko@kpfu.ru ; accucTeHrT,
K.H. KOcynos K.M. Kacgbenpa paanoactpoHomumn OtoeneHne paanonankm n MHPOPMaLMoHHbIX
cuctem , Kamil.Usupov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn oucumnnnuel "ABTomMaTnsaums Hay4HbIX NCClegoBaHNN" ABNAeTCA N3y4eHne:

1) NPUHUMNOB NOCTPOEHNSI COBPEMEHHbBIX cUcTeM cbopa 1 06paboTKm OaHHbIX Pa3NNYHOro
HasHa4YeHus;

2) ocobeHHOCTEN annapaTHOW peanu3aunn 1 NPOTOKONOB COBPEMEHHbIX MHTEPMDENCOB yrpaBieHns
N3MepuUTeNbHbIMU NPMbopamMn N MHTEPGENCOB NepefaYn SaHHbIX;

3) NPVHUMNOB NOCTPOEHNS aHaNOrO-LUMGPOBLIX U LMGPO-aHaNoroBbix Npeobpasosartenei.

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

DaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " b3.0B.11 NpogeccrmoHanbHblin" 0CHOBHOA
obpaszosatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNINHAM MO BbIGOPY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnuHa BXoanT B NPOPEeCCHOHanbHbI LUKN NOArOTOBKM 6akanaBpoB No HanpaBneHuo
011800.62 "Pannodomsnka” cneumanusaumm "TenekoMMyHUKaUMOHHbIE CUCTEMbI U
NHJPOpMaLMOHHbIE TexHONnorun"

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

Pacwmndpposka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-10 CNOCOBHOCTBLIO CAMOCTOATENBHO NPUOBPETATh HOBLIE 3HAHNS,
(0BLwekynbTypHbIE NCNONb3ys COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
KOMNeTeHL M) NHJPOPMaLIMOHHbIE TEXHONOIUK
CNOCOBHOCTBIO K OBNafeHnto 6a3oBbiMM 3HAHMSIMK B 06nacTu
OK-14 NHJPOPMAaTMKN U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOTUIA,
(0bLeKkynbTypHbIE NpPOrpaMMHbIMU CPEACTBAMM 1 HaBblkaMy paboTbl B
KOMreTeHuun) KOMMbIOTEPHBIX CETSIX, NCMONb30BaHNI0 6a3 faHHbIX 1 PECYpPCOB
NHTepHeT
CNOCOBHOCTBIO MOHUMATL CYLHOCTb Y 3HAYeHNe MHopMaLmm B
OK-19 pasBUTUM COBPEMEHHOIO MHAPOPMALIMOHHOrO 0bLecTBa,
CO3HaBaTb OMacHOCTU 1 Yrpo3bl, BO3HMKAOWWE B 3TOM
(0BLekynbTypHbIE 6 6
KOMNETEHLIN) npouecce, cobnoaatb 0CHOBHbIE TpeboBaHMS
MHCPOPMALMOHHOI 6€30MacHOCTW, B TOM YMCIE 3alUUTDI
rocy0apCTBEHHOM TanHbl
OK-8 CNOCOBHOCTLIO K 0BNageHntio 6a3oBbIMM 3HaHUSAMK B 06nacTu
(0bLwekynbTypHbIE MaTemMaTuky N eCTECTBEHHbIX HayK, NX UCMONb30BaHUIO B
KOMMeTeHuun) NpodpecCUoHanbHON AeATENbHOCTH
MK-1 CNOCOBHOCTBIO UCMONb30BaTh 6A30BbIE TEOPETUHECKNE 3HAHUS
(npodheccunoHanbHble (B TOM Yncne No gucuUMnInHaM Npounmaanmm) ons peweHns
KOMNeTeHLmm) npodpeccroHasnbHbIX 3a0a4
MK-2 CNoCOBHOCTbIO MPUMEHSITb Ha NpakTnke 6a30Bble
(MpocheccmonantHbie n Oqi)eCCI/IOHanbEble HaBbIKW P
KOMMeTeHuunn) P
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-3 CMOCOBHOCTBIO NOHMMATb NPUHLMMBI PaboTbl 1 METOADI
(npodheccunoHanbHble aKcnnyaTtaunm coBpeMeHHOM paanoanekTPoHHON 1N ONTUYECKOM
KOMMeTeHuunm) annapaTtypbl 1 06opynoBaHuMs
MNK-4

CNoCOBHOCTbIO UCMOMb30BaTh OCHOBHbLIE METObI
(NMpodheccmoHanbHble o
KOMMETEHLIN) panmogon3nyecknx n3MepeHni

CNOCOBHOCTbLIO K BNAAEHNIO KOMMNBIOTEPOM HA YPOBHE OMbITHOIO
MK-5 noNib3oBaTens, NPUMEHEHUIO NHAPOPMALIMOHHbBIX TEXHONOI A
(npodheccunoHanbHble LNS peleHns 3ana4d B 06nact pagnoTeEXHUKN,
KoMMeTeHuunn) PanMO3NEKTPOHMKN N pagmodon3nkm (B COOTBETCTBUM C

npocomnunaauunen)
[K-6 CMOCOBHOCTBIO K NPOECCUOHANbHOMY Pa3BUTUIO U
(npodhbeccmoHanbHble
KOMNeTeHLMN) CamMopasBuTUIO B 061aCTn paanogU3nKn 1 aNeKTPOHUKN

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

OCHOBHbIE C*)I/ISVI‘-IGCKVIG N TeXHn4ecKmne npmHuunol, nexatine B 0CHoBe COBpPEMEHHbIX
N3MEPUTEJIbHbIX CUCTEM, a TAKXeE CUCTEM c6opa SKCnepmnMeHTallbHbIX OAaHHbIX.

2. NONXEH yMeTb:

OpI/IeHTI/IpOBaTbCFI B yCTpOI7ICTBe N OCHOBHbIX XapakKTepnUCTtnkax cCoBpeMEHHbIX N3MEPUTENbHbIX
CNCTEM, NCMNOJIb3yEMbIX B HAY4YHOM 3KCMEPUMEHTE.

3. DONXEH BnaneThb:

3HaHNAMM 1 YMEHNSIMUX, NO3BONSOWMMY pa3pabaTtbiBaTb ONTUMasbHbIE aBTOMATU3NPOBAHHbIE
CVCTEMbI U3MEPEHWIA N KOHTPONS B PU3NYECKOM SKCMEPUMEHTE C NMPUMEHEHNEM COBPEMEHHOA
3NEMEHTHOW 6a3bl 1 U3MEPUTENBHON TEXHUKM.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

pa3pabaTtbiBaTb CXeMbl HAy4HOr0 3KCMeprMMeHTa Ha OCHOBE UMetoLWEencs MPUOOPHOR N aNEMEHTHOW
6a3bl, conpsratb n3mMeputenbHoe obopynoBaHme C Ppa3nnyHbiMM CTaHOAAPTU3NPOBAHHBIMA
nHTepdeiica, paspabatbiBatb HEOOX0AUMOE NPOrpaMMHOE 0becrneyeHne ans asToMaTmaauunm n
ynpasfieHns 3KCNepuMEHTOM

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MUHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA
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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 4 Kzg;ggﬂbHaﬂ
‘lwnna GPIB. g P
Mukpocxembl ons
opraHusaumu
napannenbHoro
nHTEepdoenca.
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. CoBpeMeHHble
nocnenosaresibHble
NHTEpdoencobl nepenayu
NaHHbIX. VIHTepdoenchbl
RS-232, RS-485,
1-Wire,
4.|ondpbdoepeHumanbHble 8 8,9,10 6 0
nHumn nepepayu LVDS.
Mukpocxembl
hparesepos
COBPEMEHHbIX
nocnenoBaresbHbIX
NHTEepJoencos.

Tema 5. NpuMeHeHne
nocnenoBaresibHbIX
nHTepgoencos RS-232 un
5.[RS-485 8 8 11,12 4 0 4
MUKPOKOHTPONNEPHbIX
cucremax
aBToMaTmsauuu.

Tema 6.
AHnanoro-ungposble n
Lmdppo-aHanorosble
npeobpasoBaTenu.
6./OcHOBHbIE NapameTpsl, 8 13-16 8 0 8
Knaccugomnkaums,
TUNOBbIE CXEMBbI.
Mwukpocxembl AL n
LIATT.

Tema 7. ABTOMaTM3aLms
ynpaBneHus
N3MepUTENbHBIMU
npvwbopamu B KOHTPOMNbHas
7.|aKcnepuMeHTe. 8 17,18 4 0 4 pabota
CraHpapT komaHg ons
nporpaMmMmpyembix
ycTtpoincts SCPI.

8 YCTHbI Onpoc

YCTHbI ONpocC

YCTHbI onpoc

Tema . Torosas 8 0 0 0 3K3aMeH
" |doopma KOHTpONSA

WNtoro 36 0 36

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)):
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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.

naboparopHasi pabora (8 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 (4 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.

naboparopHasi pabora (8 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 (4 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 (8 4aca(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
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 6141714 5 A
il YH

E
CtpaHnua 7 ns 14. _——— “lf[

o



Mporpamma ovcumninHel "ABToMaT3auma Hay4Hblx uccneposanuii”; 011800.62 Pagnodgusanka; OOLEHT, K.H. Ps6yeHko E.HO. , accucTeHT,
K.H. lOcynos K.M.

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

naboparopHas pabora (4 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 1. MNpuHUMn
asToMaTmsauum
npoLiecca n3MepeHuin n
9KCNnepuMeHTa.
CTpykTypa cucTembl
cbopa OaHHbIX 1
ynpasneHus. Tononormm
ceTeli cbopa
1.|vHpopmaunn. MNoHaTure 8 1
nHTEpdoenca,
npoToKOna, CeTeBoro
agpeca u nx MecTo B
momenun OSI. [atymkn,
aHanoro-umdgposble
npeobpasoBaTtenu,
LMopOo-aHanorosbie
npeobpasoBaTesnu.

Tema 2. OcHOBbI
NOCTPOEHUSA
annaparHoro
obecneyeHuns.
CxeMoTexHunka
NOrNYECKNX SNEMEHTOB
TTN, TTNW n KMOT.
> MprHLUMN NOCTPOEHNS 8 5.5 |MOArOTOBKA K
‘llwnH obMeHa AaHHbIMA. YCTHOMY Onpocy
CoBpeMeHHble
cemeincTea LMgpoBbIX
MMKPOCXEM, Npasuna
npumeHeHus. MNMepenaya
LMEPPOBbLIX CUFHANOB MO
LNNHHBIM JINHNSM.

noaroToBka K

YCTHOMY OMpoCy 4 YCTHbIA onpoc

16 YCTHbI ONpocC

Tema 3. CoBpeMeHHble
napannenbHble
NHTepdoencobl nepenayu
naHHbIX. IHTepdenchl
IEEE 1284, npnbopHas
‘lwmna GPIB.
Mukpocxembl ons
opraHnsauum
napannenbHOro
nHTEpdoenca.

noaroToBka K
8 6,7 |KOHTPONbHOM 8
paboTte

KOHTPO/bHAS
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
N DopMbl KOHTPONS
Paspen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnuHbl Cewlechcemecha paborthbl (B wacax) caMOCTa%’gfb':b"o"'
CTyAOeHTOB P
Tema 4. CoBpeMeHHble
nocnenosaTefbHble
NHTepdoencobl nepenayun
NaHHbIX. VIHTepgoenchbl
RS-232, RS-485,
1-Wire,
4.|ondpbdoepeHumanbHble 8 8,9,10 roaroroska k 12 YCTHbI ONpocC

nnHuu nepepaymn LVDS. ycTHOMY onpocy

MukpocxeMmbl
JhpariBepos
COBPEMEHHbIX
rnocnepnoBaTesbHbIX
NHTEepdoencos.

Tema 5. lpumeHeHne
nocnenoBaTesibHbIX
nHTepencos RS-232 un
5.[RS-485 B 8 11,12
MUKPOKOHTPONNEPHbIX
cucremax
asToMaTmsauuu.

Tema 6.
AHanoro-undposbie 1
umdppo-aHanorosble
npeobpasoBaTtesnu.
6.{OcHoBHbIE NapamMeTpsl, 8 13-16
Knaccudomkaums,
TUNOBbIE CXEMDI.
Mukpocxembl AL n
LIATT.

Tema 7. ABTOMaTU3aLMS
ynpaBneHus
N3MepPUTENbHbLIMU
npubopamu B MOAroToBKa K
7./aKcrnepuMeHTe. 8 17,18 |KOHTpONbHOM 8
CrtaHpapT KoMaHpg ans pabote
NporpaMMmnpyembix
yctpoiicte SCPI.

noaroToBka K

YCTHOMY OMpOCy 8 YCTHbIA onpoc

noaroToBka K 16

THbIM ON
YCTHOMY Onpocy ye onpoc

KOHTpONbHas
paboTa

NTtoro 72

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kypc nekuuin yntaetcs Ha OCHOBE MyNbTUMEANAHbIX TEXHONOMMIA, NPaKTUYECKME 3aHATUS
npoBoasTcs B nabopatopuin, OCHaWEHHO COBPEMEHHBIMU N3MEePUTENbHBIMU Nprbopamn 1
BblYUCNNTENbHOW TEXHUKOWN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno uMToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tewma 1. MpuHUMN aBTOMaTU3aL MU NMpoLLecCa U3MepPEeHUN U aKcnepumeHTa. CTpykTtypa cucteMbl
cbopa paHHbIX U ynpaeneHus. Tononorumn ceten cb6opa nHpopmauum. NMoHATne NHTEepcpenca,
NpoToKONa, ceTeBoro agpeca u ux mecto B mopenu OSI. [latymkn, aHanoro-umdposble
npeobpa3soBarenu, Lcpo-aHanorosbie NnpeobpasoBartenmu.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MpuHUMN aBTOMATM3aUUN NpoLecca namMepeHnii n akcnepumeHTta. CTpykTypa cuctembl cbopa
LaHHbIX 1 ynpaeneHus. Tononorum ceteir cbopa nHpopmaummn. MNMoHsATMe nHTepdeica, NpoTokona,
ceTeBoro agpeca u nux mecto B mogenun OSI. atumku, aHanoro-undposbie npeobpasosartenu,
uMdopo-aHanoroeble NnpeobpasoBaTenu.

Tema 2. OCHOBbI NOCTPOEHUSA annapaTtHOro obecneyeHns. CxeMoTexHUKa normyeckmx
anemeHToB TT/, TT/ILU n KMOI. MpuHUMn nocTpoeHust LWWnMH o6MeHa faHHbIMU. COBpeMeHHbIe
cemencTBa LU POBLIX MUKPOCXEM, NpaBuna npumeHeHus. Nepepnaya umMcpoBbIX CUrHaANOB NO
DJINHHBIM TUHUSM.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

OcHOBbI NOCTPOEHNS annapaTHoro obecnedyeHust. CxeMoTexHuka norndeckux anementos TTJ1, TT/IL
n KMOT1. MprHumun nocTpoeHus WwuH obMeHa AaHHbIMU. COBPEMEHHbIE CEMENCTBA LIMPPOBBIX
MUKPOCXEM, Npasuna npuMmeHeHns. lNepenaya uMpoBbIX CUrHANOB MO ASIMHHBIM TUHUSM.

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

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

CoBpeMeHHble napannensbHble MHTepencol nepeaayn gaHHblx. iHtepdoeicol IEEE 1284,
npubopHas wuHa GPIB. Mukpocxembl ons opraHnsauum napannenbHoro nHTepgenca.

Tema 4. CoBpeMeHHble nocnenoBarenbHbie MHTEpencbl nepenadym aaHHbix. UHTepdpencnbl
RS-232, RS-485, 1-Wire, auddepeHumnanbHbie nuHum nepenaum LVDS. Mukpocxembl
ApanBepoB COBpPEeMEeHHbIX nocnenosartefibHbIX UHTEPPEenCcos.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

CoBpeMeHHble nocnegoBaTenbHble MHTepMerichl nepenayn gaHHbiX. MHTepdencol RS-232, RS-485,
1-Wire, ondpepeHumanbHble nuHun nepenayn LVDS. Mukpocxembl gpansepos COBPEMEHHbIX
nocnenoBaTtenbHbIX UHTEPENCOB.

Tewma 5. NpumeHeHne nocnepoBaTenbHbIX MHTEeppencoB RS-232 n RS-485 B
MUKPOKOHTPOMNNEPHbIX CUCTEMAX aBTOMaTU3aL UK.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MpumeHeHne nocnepoBatenbHbix UHTEpdericos RS-232 n RS-485 B MUKPOKOHTPONNEPHbIX CUCTEMAX
asTomarmsauuu.

Tema 6. AHanoro-uudpoBble u Lndpo-aHanoroebie npeobpasoBarenn. OCHOBHbIE NapaMeTpbl,
Knaccudukauus, Tunoeble cxembl. Mukpocxembl ALLM v LLATI.

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

AHanoro-ungposble 1 LMdpo-aHanorosbie npeodbpasosatenn. OCHOBHbIE NapaMeTpsbl,
knaccudoukaums, Tunosble cxembl. Mukpocxembl AL v LIATT.

Tema 7. ABTOMaTM3auUMs yNpaBneHUs U3MepuTeNbHbIMM NpubopamMn B 3KCNEepUMEHTe.
CraHpapTt KomMaHA, ans nporpamMmMmmpyembix yctpoucts SCPI.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

ABTOMaTM3auus ynpaeneHns nameputenbHbiMu Npnbopammn B akcnepumeHte. CTaHOapT KOMaHg ans
nporpammmpyembix yctponcts SCPI.

Tema . UToroBasi hopma KOHTpOns

[MpuMepHble BOMPOCHI K 9K3aMeEHY:
buneTtbl K aKk3ameHy

BUJIET @ 1

1. MNpuHUMN aBTOMaTU3aUmMmM npouecca N3MepeHnii 1 akcnepumeHTta. Komnnekc n3 ynpasnstouero
KOHTponnepa (KoMnbroTepa), UHTepdencos nepenayn gaHHblx u ynpasnenms, ALMN/LATN, patymkos.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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2. NMocnepoBaTenbHble MHTEPMENCHI. ACUHXPOHHbIN NocnenoBartenbHbl MHTepdenc RS-232.
BpemeHHble guarpammbl 1 3nekTpuyeckme napameTpbl.

BUJET & 2

1. Pexxum EPP napannenbHoro nopra NK: 0oCHOBHble XapakTepuCTUKW, BPEMEHHbIE AnarpamMmbl.
2. WnHa 1-Wire: annapaTtHas peanvsaumns, anekTpnyeckas akBMBaneHTHas cxema, napasnutHoe
nuTaHue.

BUJIET @ 3

1. CtaHpapTHble nornyeckue yposHu TTJ1. BxooHble 1 BbIxOAHbIE TOKU. Harpy3oyHas cnocobHOCTb
anemeHToB TTJ1 (M3 Tabnuubl).

2. BpeMeHHble anarpamMmbl CUrHanoBs O4HOMPOBOAHON WKHbI 1-Wire (LMKNbl YTEHWS 1 3anncuk).

BUNET & 4

1. 9nemeHTbl KMOI. BbixooHOM Kackan, normyeckne YypoBHU, BXOOHbIE U BbIXOOHbIE TOKMW,
Harpy3o4Has cnocobHocTb. TpaauumoHHble cepum norukn KMOTIT (13 Tabnuup).

2. NocneposatenbHble wWinHbl USB, FireWire (IEEE 1394), 12C, SPI, CAN, 1-Wire. CpaBHeHue
XapakTepuCcTUK 1 0bnacTb NPUMEHEHUSI.
BUNET @ 5

1. O630p 1 cpaBHeHMEe pasnmyHbix cepuin norvkn TT/1 nu KMOTI, coBMECTUMOCTb NOrMYECKMX
3neMeHTOoB (Tabnuua).

2. OnchdpbepeHumanbHble NMHUKM Nepenayn no texHonorum LVDS: anekTpryeckne napameTpbl 1
XapakTepUCTKKM, 06NacTb NPUMEHEHUSI.

BUET & 6

1. dugodpbepeHumansHble nMHUN nepenayu. [Npumepbl MUKPOCXeM (U3 cnpasBoYyHuKa). IHTepdoencel,
B KOTOPbIX MPUMEHSAIOTCS AndpdoepeHLmanbHble NMUHUN.

2. NHTtepdpeiic Centronics. HagHauyeHne curHanbHbIX TMHWIA, NPOTOKON PaboTbl N BPEMEHHbIE
anarpammbl ons pexuma SPP.

BUNET & 7

1. IHTepdoeiicbl RS-422, RS-423, RS-485, TokoBasi netns. dnekTpuyeckune napameTpbl, cnocobbl
NPUMEHEHMNS, NPOTOKONbI.

2. CxeMOoTexHuKa WHbl AaHHbIX. DNIEMEHTbI C OTKPbITbIM KONNEKTOPOM U 31IEMEHTbI C TPEMS
cocTosiHUAMK. [MprMepbl MUKPOCXEM (M3 CrPaBOYHMKA).

BUNET & 8

1. NporpamMmHo-annapaTHasa peanudauns nHrepderica RS-232C Ha ocHOBE aCUHXPOHHOIO
npvemo-nepenarynka UART.

2. NMepenaya LMAPPOBbLIX CUrHANOB MO AANHHBIM NNHKUAM. [lomexo3awmweHHocTb. Tpurreps! WMntta
N cneunanmanpoBaHHbie BydepHbIE MUKPOCXEMBI.

BUNET € 9

1. MoHsiTME MHTepdoeiica n npotokona. Knaccudpmkaums nHtepericoB obMeHa nHpopmaumei.
MpocTtenwwnin napannenbHbii HTepenc. CtpykTypa mukpocxembl KP580BB55A (Intel 8255A).

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

BUJIET @ 10

1. TpaamumnoHHblin LPT-nopt komnbtotepa IBM PC/AT. Pernctpbl nopTa, HazHadeHne our.
2. WnHa USB 1.0: cxeMoTexHuka, xapakTepuctukm, sneKTpnyeckme napameTpbi.

BUJIET & 11

1. NpnbopHas wuHa GPIB. CtaHnapt IEEE-488.

2. ConpsixeHne mukpocxem ctaHgaptHon norukm TTJT n KMOIT.

BUJIET @ 12

1. CtaHpapT koMaHL4 ong nporpammmpyembix yctpoincts SCPI.

2. WnHa USB 1.0: cxeMoTexHUKa, XxapakTepuctukm, anekTpnyeckme napameTpbl.

KETPOHHBH
B_EPCHTET
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PernctpaunoHHbii Homep 6141714 5AE
CrtpaHnua 11 n3 14. 111 yHlf[

S OEMALR G



Mporpamma ovcumninHel "ABToMaT3auma Hay4Hblx uccneposanuii”; 011800.62 Pagnodgusanka; OOLEHT, K.H. Ps6yeHko E.HO. , accucTeHT,
K.H. lOcynos K.M.

7.1. OcHOBHas nuTeparypa:

1. AHanoroBas anekTpoHuka. Cxemsbl, cuctembl, obpaboTka curHana / [. Kpekpadpt, C. Oxepoxnu ;
nep. ¢ anrn. A.A. Kyabmnyesoi nog pen. A.A. JlanmHa .? Mocksa : TexHocdoepa, 2005 .? 359 c. : mn.
; 25 .7 (Mup anekTpoHukm) .? bubnuorp.: c. 358-359 .? ISBN 5-94836-057-1, 3000. 26

2. Knnwes O.A. TJINC doupmbl ""Xilink™": onucaHmne cTpykTypbl OCHOBHbIX cemencTts", Mockea MK
Mpecc 2010. - Pexwum goctyna: http://e.lanbook.com/view/book/55787/

9B6C "aHb"

ABepyeHkoB, B. . ABTomMaTnsaumns NnpoekTMpoBaHNS TEXHONOrMYECKMX NPOLECCOB [9N1EKTPOHHbI
pecypc] : y4eb. nocobue ans By3os / B. /. ABepyeHkos, KO. M. Kazakos. - 2-e n3g., ctepeotun. - M.
: dnnHTa, 2011. - 229 c. - ISBN 978-5-9765-1265-8.
http://znanium.com/bookread.php?book=453731

9bC

"3HaHuyMm"

3. CteweHko B.B. MJINC dompmbl Altera: anemeHTHas 6a3a, cncrema NpPoekTUPOBaHUS U A3bIKK
onucaHus annapatypsl. M.: MK lNpecc 2010. - Pexum goctyna:
http://e.lanbook.com/view/book/55815/

9B6C "aHb"

2. ABepuyeHkoB, B. V. OcHoBbl Hay4HOro TBOPYECTBA [9NEKTPOHHBIN pecypc] : y4eb. nocobue / B. U.
ABepueHkos, 0. A. Manaxos. - 2-e u3g., ctepeotun. - M. : ®JIMHTA, 2011. - 156 c. - ISBN
978-5-9765-1269-6. - Pexxum goctyna: http://znanium.com/bookread.php?book=453875

9bC

"3HaHuyMm"

3. ABepyeHkos, B. . ABTomMaTtnsaums npoekTMpoBaHNS TEXHONOMMYECKUX MPOLECCOB [3NEKTPOHHbIN
pecypc] : yueb. nocobue ons By3os / B. /. ABepyeHkos, KO. M. Kasakos. - 2-e n3g., ctepeotun. - M.
: ®dnuHTa, 2011. - 229 c. - ISBN 978-5-9765-1265-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=453731

9B6C

"3HaHuyMm"

7.2. [lononHutenbHasa nuteparypa:

1. ABTOMaTtn3aums TEXHONOrnm4eckunx npoueccos: YuyebHoe nocobue / C.H. dypceHko, E.C.
Skybosckasi, E.C. Bonkosa. - M.: HALL UIH®PA-M; MH.: Hos.. 3HaHue, 2015. - 377 c.: nn.; 60x90 1/16.
- (Boicwee obpaszoeaHue: bakanaspuar). (n) ISBN 978-5-16-010309-9, 300 ak3. - Pexum poctyna:
http://znanium.com/bookread.php?book=483246

9bC

"3HaHuyMm"

2. MeToponorvsa Hay4HbIX UCCNefoBaHNI B aBMa- U PakeToCTPOEHUN [DNEKTPOHHBIA pecypc] : y4eb.
nocobve / B. N. Kpyrnos, B. W. Epwos, A. C. YymaguH u gp. - M.: Jloroc, 2011. - 432 c.: nn. - (HoBas
yHuBepcutetckas bubnuoteka). - ISBN 978-5-98704-571-8.
http://znanium.com/bookread.php?book=468969

9bC

"3HaHuym"

3. CtynuHa, A. A. TexHonorns HageXxHoCTHOro NPorpaMMMpPoOBaHNS 3aaady aBTomaTnaaumnm
yrnpasneHns B TEXHNYECKMX CUCTEMAx [ONeKTPOHHbIA pecypc] : MoHorpadoms / A. A. CtynuHa, C. H.
ExemaHckas. - KpacHosipck : Cunb. goenep. yH-T, 2011. - 164 c. - ISBN 978-5-7638-2354-7. - Pexum
noctyna: http://znanium.com/bookread.php?book=442655

9bC

"3HaHuym"
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7.3. UHTEepHeT-pecypcChl:
MHdoopmaumoHHbId Mmatepuan no texHonorum 1-Wire - http://www.elin.ru/1-Wire/
WNHopopmaumoHHbI noptan no npubopHbiM nHTepcpericam GPIB/IEEE488 - http://www.gpib.ru/

JlekumoHHbIn Kypc "lMepudoepuinHbie yCTPONCTBA BbIYUCIUTENbHOM 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 NpeobpasoBartensim -
http://www.limi.ru/dacs/dacsindex.htm

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHBI(MOAYNS)

ALl

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

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KMo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYeCKne
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus TakXke oCHaleHa WupOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ANCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEONn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

BbluncnutenbHblil TepMUHanbHbIin knace nog ynpasneHnem OC Solaris. YuebHblii nabopaTopHblii
KOMMAEKC MO OCHOBAaM 3NEKTPOHUKM.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.62 "Pannoduamka” n npodonnio noarotoBku TenekoMMyHKaUnoHHbIe
CUCTEMbl U MHJDOPMALMOHHbIE TEXHOSOTNN .

PerncrpaumnoHHblii Homep 6141714 DAEKTPOHHEH
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Mporpamma ovcumninHel "ABToMaT3auma Hay4Hblx uccneposanuii”; 011800.62 Pagnodgusanka; OOLEHT, K.H. Ps6yeHko E.HO. , accucTeHT,

K.H. lOcynos K.M.

ABTOpP(bI):
Psibuerko E.1O.
tOcynos K.M.

PeLieH3eHT(bl):
Natbinos P.P.
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