Munucreperso Hayku u Bhicmero o6paszoBanns Poccniickoii ®egepanun
DeniepanbHOE rocyAapcTBEHHOE BIOKETHOE 06pa3oBaTebHOE yIpeKICHHE
BBICIIETO 0Opa30BaHUA
«BraguMuPCKHi rocyiapcTBeHHbIH YHHBEPCHTET
HMeHH Agexcanapa I'puropbresnua n Hukonasi I'paropseBuda CroneroBpix»

(BaIy)
5 VYTBEPXJIAIO
W Jupexrop UUTP
AN Sl D 20Z/T.

PABOYAJ ITPOTPAMMA JUCIHTHIIJINHBI

«ABTOMaTH3aIHA SKCIIEPUMCHTAIIBHBIX pannoqmspmecmx HUCCIIEJOBaHHI»

Hanpasienne noaroToBka / cHENUAILHOCTH
11.03.01 «PamuoTexuuka»
HaNpaBJICHHOCTD (MPo¢gH/IbL) NOATOTOBKHA

Pammorexaudeckue ycTpoicTBa M CHCTEMBI

Brnagumup 2021



2

1. IEJIX OCBOEHMUSA TUCHUILINHBI

[enpto OCBOCHMSA MMCIMIIEHBI "ABTOMATH3AIMA 3KCIEPUMEHTATBHBIX PATHO(DH3IMIECKAX
HCCIIE[IOBAHUA" SIBIIIETCSA MOINOTOBKA CIIEIHATHCTOB B 06JIaCTH KOMIIBIOTEPH3AMY H3MEPECHHUI,
KOHTPO/IA ¥ HCIILITAHHH IPHUMCHHATENBHO K 3a71a4aM Pa3paboTKH, IPOU3BO/ICTBA M SKCILTYaTALlMH
PaTHOTEXHAYECKHUX CPEICTB.
3apaum:

1. IlomrotoBka B  00nacTH  MPOEKTMPOBAHMS
panuodm3ngeckux uccnenosanuit (CAPDOU)

2. @opMHpOBaHHE IPAKTHYECKHX HABHIKOB pabOTHI C
BUpTyanbHeIMH CAPOU.

3. OsHakOMIIEHHE C OCHOBAMHU CTAHIAPTH3ALMK M CEPTHMHMKAIMH aBTOMATH3MPOBAHHKIX
CPE/ICTB U3MEPEHUM, KOHTPOJISA U UCIIHITAHHIM.

CUCTEM dABTOMATU3HPOBAHHBIX

IpUOOPHO-MOIYIBHEIMH |

4. llogroroska B 06macTu MeTponorudeckoro conpoBoxaenus CAP®U s chepsr HayaHo-
HCCIIEI0BATENbCKOM NpodeCCHOHATBHOM JEATENLHOCTH CIENHATACTA.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OIIOI

Jucnunauaa ABTOMATH3AIMS SKCIEPUMEHTATBHEX PaTHO(PH3INIECKAX HCCIeJ0BaHuM" OTHOCHTCH
K BapMaTHBHOM YaCTH JUCITMILIMH 10 BEIGopy B1.B.J1B.05.02.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 10 JUCIIUILIMHE
InannpyeMble pesyibTaTel 00yueHHS IO IUCLMIUIMHE, COOTHECEHHBIE C ILIAHHPYEMBIMHU
pesynbTatamu ocBoeHns OITOIN.

Dopmupyembie ITnarupyemele pe3yIbTaTH 06ydeHus O ACIHUILIMHEE, B HaumenoBanue
KOMIIETEHLIUH COOTBETCTBHH ¢ HHIHKATOPOM JOCTIDKEHHSA KOMIIETCHLIAH OLICHOTHOT'0
(xoz, conepxarve HHAMKaTOp OOCTHXXEHHSA PesynbraThl 00ygeHus mo Cpeactsa
KOMIIETCHIAN) KOMIIETEHITHH IHMCIMILTAHE
YK-1. VK-1.1. 3naer npunumnei c6opa, | 3HaeT nprHIMILI c6opa, ot6opa | TecToBbIe
Crnocoben otbopa 1 0600IeHus u 0606meHA HHOOPMaLIUH BOIPOCHI
OCYMECTBIIATH TOHCK, HH(pOpMaLH 'YMEeT COOTHOCHTD IpaxTako-
KPHTMYECKHH aHAMM3 M | VK] 2. VMeeT COOTHOCHTS Pa3sHOPO/IHbIE SBNEHHA U b si
CHHTe3 HR(opMaLHy, PA3HOPOHEIE SBIEHUS A CHCTEMaTH3HPOBATD HX B e L
TIPUMEHATE CHCTEMHRBIN CHCTEMATH3UPOBATS WX B paMkax | PAMKAX MPOMECCHOHATBHOM KonrponbHas
TOIXOM IJIs peIeHUst pabora
IIOCTABJIEHHBIX 322 WGPANELIX PEACB ACATEIRHOCTH
npoecCHOHATEHOM Biaseer HaBEIKAMH TIOKCKA
NeATENEHOCTH HHGOPMAUMH H NPAKTHYECKOH
VK-1.3. Bnazeer HaBblkaMu paboTLI ¢ HCTOUHMKAMH
Hay9gHOTO IOUCKA H
MPaKTH9eCcKoi paboTEr ¢
HH(OPMAITHOHHBIMH
HMCTOYHHKAMH, METOJaMH
TIPHHATHS PEINCHUH
IK-1 ITK-1.1. 3raeT crnoco6E 3HaeT cloco0kl TECTHPOBAHUS TecToBbIE
CrocobeH TECTHPOBAHUSA CIIOMKHBIX CITOXHEBIX (DYHKITHOHAIBHBIX BOIIPOCEI
OCYIIECTBIIATH ($YHKLUHOHATBHEIX Y3JI0B Y3JI0B pPalHO3JIEKTPOHHOMK IIpakTrKo-
TEeXHUUECKOE PalHO3IeKTPOHHOM aImapaTyphsl. | ammapaTypel. OPHCHTHPOBAHHO
o6cIyXHBaHAE IIK-1.2. YMeeT HCroIh30BaTh VMeeT uCromnb308aTh S SR
PaIHO3IeKTPOHHOM HM3MEDHTENIBHOE 060pYAOBaHHME H3MEPHTENLHOE 060pyIOBaHMe K06HTp SRS
anmapatypsl IULA peryNHAPOBKH CJIOMKHBIX I pETYTAPOBKY CIIOXHEIX pabota
(YHKIIMOHANBHEIX Y3]I0B (YHKIMOHATBHEIX Y3II0B
PagHO3IEKTPOHHOM anmapaTypsl | pagMo31eKTPOHHOM aImaparypsl
IIK-1.3. Bnageer HaBbIKaMH Brnageet HaBbiKamMu
PETYIHPOBKH CIOXKHBIX PErymHpOBKH (yHKIMOHAIBHBIX




(YHKIIMOHATBHEIX Y3JI0B
Ppaquo3NIEKTPOHHON

anmapaTypsl

Y3I10B PAAHO3IEKTPOHHOH
arnmaparypsl

IK-3.

Cnocoben
peanA30BLIBATE
OpOrpamMMbl
9KCHEePUMEHTAIBHBIX
HCCIIeIOBaHMH, BKIIOYAd
BbIGOD TEXHHIECKHX
cpeacts . o6paboTky
pe3ynbTaToB

ITK-3.1. 3HaeT IPHHIMTIBI
paboTshl, ycTpoiicTRo,
TEXHA4ECKHE BO3MOKHOCTH
KOHTPOIILHO-

HU3MEPHUTENLHOTO U
JTHarHOCTHIECKOTO
ofopynoBaHus.

ITK-3.2. VMeer Bcnonb30BaTh
obopyznoeanwe 1141
JAUarHOCTHPOBAHMS U YCTpaHeHHs
HEHCIIPaBHOCTEH, BO3HUKIIUX
IIPH SKCIUTYATALK CJIOXKHBIX
(YHKIIHOHAIBHEIX Y3II0B
panHO3JIEKTPOHHOM anmapaTypsl.
ITK-3.3. BrageeT HaBbIKaMH
YCTpaHeHHs HEUCIIPABHOCTEH,
IIPUBOIAIIMX K BOSHUKHOBEHHIO
HepaboTOCIIOCOGHOTO COCTOSHUSA
CIIOXKHBIX (PYHKIIAOHATBHEIX
Y3JIOB PaIHO3JIEKTPOHHOH
aImapaTypsl.

3HaeT NpHHIMNH paboTslL,
YCTPOHMCTBO, TEXHUYECKHE
BO3MOXHOCTH KOHTPOJBHO-
M3MEPHUTENBHOIO ¥
JUArHOCTHYECKOTO
obopynoBaHus.

YMeeT HCITonb30BaTh
obopynoBaHue s
JAarHOCTHPOBAHMA A
YCTpaHEHUs] HEUCIIPABHOCTEN.
Brapeer HaBBIKaMH yCTpaHEHUS
HEHCNIPAaBHOCTEH, MMPUBOAAIIIX
K BO3HAKHOBEHUIO
HepaboToCcTIOCOBHOTO
COCTOSHHA CIIOKHBIX
(YHKIHOHATLHBIX Y3JIOB
PAIMO3JIEKTPOHHOH
almapaTypHl.

TecToBeie
BOTIPOCHI
[pakTHKo-
OpUEHTHPOBAHHO
€ 3a/1aHne
KonrTponsHas
pabora

4.CTPYKTYPA H COJAEPKAHUE JTUCIUILIMHBI (MOYJIS)

TpyRoeMKOCTh TUCITUILTAHEI COCTABIIAET S5 3aueTHBIX equnun, 180 9acos.

DopMBbI TEKYIIETO
Bugasr yuebHoit paboThl, KOHTPOJIs
BKITIOYast § YCIIEBaEMOCTH,
‘é_ CaMOCTOATENbHYIO paboTy % dopma
& Q CTyACHTOB 5 MMPOMENKYTOYHOU
No HaumeHnoBanue Tem | £ | ¥ TpyHoeMKOCTS (B 9acax) = aTTeCTALH
wn W/WITH pa3aesioB/TeM % - E
JACLIATUTHHBI O| 3 . ® =
) = E S al v &g 5
= S|EEEE 558 ¢
= S =
1 3anayu aBTOMAaTH3AIHH 1 2 2 1l
HCCIEOBaHHH
2 Knaccudukarms 2 2 2 2
CAPOU
3 ITpubopHo-MoaynEHEIE 3 2 4 2 6
cuctemsl (IIMC)
4 Cragnapter: TOCT 4 2 2 4
26003, IEC-625
5) O6MeH TaHHBIMH B 71 5 2 4 2 6
IIMC
6 HnTepdeiicHbie 6 2 2 4 PeHTHHr-KOHTPOMD
KOMaHIbI 1




7 Peamuzaimus 7 2 4 2 6
uHTepdeiica

8 Apxurektypa CAPOU 8 2 2 4
9 AnrnapaTHbie cpeacTBa 9 2 4 2 6

KOIT
10 | IlporpamMMHBIe cpencTBa 10 2 2 1 4

KOIT
il I1O unTepdeiicHbIx 11 2 8 PedTHHr-KOHTPONB

IU1aT 2
12 SAswik SCPI 120102 2 1 8
13 MexayHapoasas 13 2 4

crangapruzaims UC
14 ITpoexTuporanue 7| 14 2 2 1 4
CAPOU
15 ABTOMATH3AIMS 15 2 4
TIPOEKTHPOBAHHMSA
16 ITaker LabVIEW iGN 2 1 4
1i7 Komrmiekchr 17 2 6 PelTHHT-KOHTPOJTB
BUPTYaJIBHBIX NPHOOPOB 3
18 Iepcnextueel CKUM 18 2 2 4
Bceero 36 | 18 | 18 81 Dx3ameH (27)
Hamiuwe B aucouumne KIVKP
| Uroro nmo mucnunnmuue 36 | 18 | 18 81 DOk3ameH (27)

Conepxanne JJeKIHOHHBIX 3ARATHH 10 AUCHHILIAHE
Tema 1. 3agaun aBTOMAaTH3AIMA HCCTeI0BAHMAN
Bunpi vccnenopannii paguoycrpoiicts i pagnocucreM. OCHOBHBIE IIOHSTHS U TEPMHUHEL
[lenn u 3amauu aBTOMATH3aUMM KOHTPONS M H3MEPEHHS. [Ipo6nemsr aBTOMaTH3aNMH
IKCICPUMCHTAIPHBIX ~ MCCICNOBAHMH, HCHBITAHMH ¥ MOHHTOPHHTA DajMOAINapaTyphl.
HMcropuueckas crpaska.
Tema 2. Knaccupukauua CAPOH
Kraccuuxanus u cpaBHHTEIbHbIE XapaKTEPHCTHKH aBTOMATH3HPOBAHHBIX KOHTPOJIBLHO-
H3MEPHTEIBHBIX CUCTEM. IIpubopHO-MoaybHBlE cucTeMs! ¢ muuoi KOII. [Tporpammupyemsie
npuGopsl. KpeiToBble MOxyIsHEIE cHCTEMBL. MOY/IbHBIE CHCTEMEI BHPTYQJIBHBIX NPHOOPOB.
KomnbroTepusie miaThl BBOA2 — BBIBOAA. [IpHOOpPHBIE KOMIIEKCH H CEpBUCHbBIE MOHHMTOPBL.
WnuBuyansHbIe aBTOMAaTU3UPOBAHHEIE KOHTPOJIbHO-U3MEPHTEBHEIE CHCTEMBI.
KoMO6HHUpOBAHHbIE CHCTEMBL
Tema 3. IIpuGopHo-MOqyILHEIE CHCTEMBI
Unrepoeiic IEEE-488 u ero oreuecTBeHHEIN aHANOr - KaHam OGIIEro MOJNBIOBAHHS
(KOII). Ucropus passutus marepbeiica [EEE-488. [1luna qanHex | ee MYJIbTHILIEKCHPOBAHHE
(mepefiada NaHHBIX: MPOTPAMMHBIX, M3MEPEHHIA, aIpeCHbIX, KOMAaHJ, COCTOSHHUA...). [lluna
YNpaBJIeHUs: THHUY, HX HasHaueHHe. [[TuHa CHHXpOHH3aNHH.
Tema 4. Cranpapter: F'OCT 26.003, IEC 625
CranpapTable MHTEPhEHCH CHCTEM KOHTDOIA M W3MEDEHHSL. [IpuHnwne!  rpymmoBoro
NPOCKTUPOBAHHSA,  YHA(UKAUMH, B3AaHMO3AMEHAEMOCTH H  MOMYJILHOTO MOCTPOCHHS.
YHHUKAWUS TPOrpaMMHOTO OGECIedeHUs] M AlMapaTHBIX CPEJICTB  CHCTEM KOHTPOJIS H
H3MEpPEHHUS.
Tema 5. O6men ganaeivu B IIMC
ACHHXpOHHBIH OOMEH NaHHBIMA (JMArpaMMBI). Orpanvuenus GBICTPOAEHCTBUSL.
CkopocTHOH 0OMEH JaHHEIMH B cooTBeTcTEBMM ¢ HS-488. Anpecanus npuGopa Ha IpHeM H
nepenavy. VaeHTHGMKAMA KOHTPOJUIEPOM ajpeca «CBOMY — «qayxoin». IIpoBepka ampecos
NOAKTIOYEHHBIX TprueMHuKoB KOIT.
Tema 6. MuTepdeiicunie komanap
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HutepbeiicHple KOMaHABI M KX B3aUMOCBA3b ¢ HMHTEphEHCHBIMH  (YHKIHSIMH.
WuTtepdeiicaple QyHKUHE X BO3MOXKHOCTH HMX HccienoBanus. Vntepdeiicupie Gpynxuuu CU u
CII. HanpaBnennsie rpadbl cocTosHAR. X B3auMoCBs3b IpH oO6MeHe AaHHBIME. VHTepdeiicHas
¢dynkuus 3 ("3anpoc Ha obcmyxupanue"). HanmpasnenHslit rpatd cocrosHmii. B3ammonelicteue
KOHTpoJLUIepa U npubopa npH 3anpoce o6CTyKUBaHHS.

Tema 7. Peanuzanus aarepdeiica

ITpuHIADE! peanu3anuy uHTEpdetica mpudopa, ero CTpyKTypa u 3yeMenTHas 6a3a. Koasr
1 GopMmathl coobmennuit npu obMene nanasmvMu 1o muHe KOIL. TpeGoBanus k Bo3OymuTensmM,
NpHEeMHHUKaM, kabensam U Harpyskam. [IpumMeHenre cxeM ¢ OTKPBITEIM KOJUIEKTOPOM.

Tema 8. Apxurexktypa CAPOHU

ADXHTEKTypa CHCTEM KOHTPOJIS U U3MEPEHHS U THIIOBBIX 3a/1a4 uccienaoBanuii. [lapk
npubopos KOII. BeictponeticTeue mpubopHO-MOAYIBHBIX KOHTPOJIBLHO-H3MEPUTENBHEIX CHCTEM
U myTH ero nosennenus. Onrumuzanus cucrem KOIT.

Tema 9. Annaparnsie cpeacrea KOII

Pacmpurern mmHEl KOII. CHcTeMHBIE KOHTpOIUIEpBI, HX apXUTEKTypa H
CPaBHHTENIBHEIE XapaKTEPHCTUKU. MMUKpPOKOHTpO/UIEpl M KOHTPOJUIEpH] MWAHBEL THIBEI H
xapakTepucTHKA HHTepOeicHbX miat KOII. CtpykTypsl KoMana s passeix miat KOII.

Tema 10. Ilporpammunie cpeacrsa KOII

bazosoe m cucremuoe IIO. IToamporpaMMBI HH3KOTO M BBICOKOIO YpOBHA. IlakeTsl
nporpaMmuoro obecnedenns cucreM c muHOH KOIL Bubmuoteku npubopoB, KOMaHI,
06paboTku 1 mpeAcTaBIeHUS HHPOPMAIIMH.

Tema 11. I1O unaTepdeiicHBIX mIaT

Cranpapter IEEE-488.1 m IEEE-488.2. CranmaprHbie Kozapl, o6IqHe KOMAaHIHI,
IPOTOKOJIBI M MOCIEN0BATEIBHOCTH. O6s3aTenbHble B peKOMEHAaTeIbHbIE OOIMMe KOMaHIbI
IEEE-488.2. O6s3aTensHble B peKOMeHAaTeNnbHEle mpoTokoisl: RESET, ALLSPOLL, PASSCT,
REQUESTCTL, TESTSYS, FINDLSTN u FINDRQS.

Tema 12. f3pik SCPI

YHu}uKanua mnporpaMMHpOBaHHA NpuOOpPOB M MOAyneli Ha OcHOBe s3bka SCPL
Creunduxanms SCPL. Komanasr SCPI, ux HasHauenue u ocobennoctn. Uepapxuanocts SCPI.
Hobasnsiemble komaunpl. Pasnnume mporpaMMHUpOBaHHS MO (DYHKITMOHATBHOM CXeMe H IO
3agade. Jlocrouncrea SCPI.

Tema 13. Mexaynapoanas cranaapruzamas UC

IlporpamMmusie cpenctBa Benymmx ¢GupM. Meroasl pa3spaboTKH IIPOrpaMMHOIO
obecneuenus. [Iporpammuoe obecnieuenne nuTepdeiicasx wiar ITK. TIpumeps! Hemonp3oBanws
KOMaH]] BBICOKOT'O YPOBHS.

Tema 14. IlpoexTupoBanae CAPOU

Ilpumepst UC mns ucneitagus POA. TpoeKkTHpoBanWe aBTOMATH3HPOBAHHBIX CHCTEM
KOHTpons W u3MepeHus. Hiamepurenemele xanmanel. Kommonents: WC: u3MepHTENbHEIE,
CBA3YIOINHE U BRIYMCIHTENbHEIE. ATTecTanus U nosepka UC. Cepruduxanus VIC.

Tema 15. ABToMaTH3aNHe POEKTHPOBAHHS

Ocobennoctu rpaduueckoro ¢yHKIHOHAILHO-OPHEHTHPOBAHHOTO maketa LabVIEW.

OyHKINOHAIBLHO-NOTHYECKHE TIPHHINN KOHQHIYPHPOBAHUS M IpagUIecKOro IpeacTABIeHHS
ITOPATMOB IIPOTPaMM.

Tema 16. Ilaker LabVIEW

bubimotexn snemenToB mporpamMmupoBaHus B LabVIEW: 6u6muoreku rpadpudecKux
3NIEMEHTOB IIONB30BATENLCKOrO HMHTepoeHica, OHOmMOTeKM GYHKUME B mOmIpOrpamm,
OubmioTekn apaiiBepoB, OHONHMOTEKHM MpOrpaMM MJis OpPTaHW3alMH B3auMOIEHCTBHS C
H3MEPUTENBLHO-YIIPAB/IAIOIMMH aAlIapaTHBIMH CPEACTBAMH M T.IL.

Tema 17. KoMniekcrl BUPTYAIbHBIX IpAGOpOB

Komneiotepnble miatel BBoAa — BhIBoZa. [Iporpammuoe oGecneuenue. CTaHTapTHBIE
npaiiBepsl mwiat ¥ DAQ-Moxyne#. O6pabotka currana. OcuoBHEle GyHKIIMH MOLyTel BBOAA -

BBIBOJIA: YCHJIEHHE, NCTCKTHPOBaHHE, (QUIbTpamus, ocnabnenue, pa3Bs3ka BXOZOB-BBIXOJIOB,
KOMMYTaITHs.
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Tema 18. IlepcnexkTnBsl pazsuTaa CAPOHU
TenneHMH pa3BUTUS CUCTEM KOHTpOis U waMepeHus. [Ipunnuner moctpoenus UC c
muaamMu CAMAC, CompactPCI, PXI, VME, VXI, USB, LXI.

Copepixanne NPaKTHYECKNX 3aHATHH 10 JUCOHILIHHE

3ansaTue 1. Tema 3. [IpabopHO-MOy/IbHBIE CHCTEMBI

[Muaa paHHBIX ¥ €€ MYNIBTUILIEKCHPOBAaHWE (mepelaya MAaHHBIX: MPOrPAMMHBIX,
HU3MEPEHMH, aapecHBIX, KOMaHA, cOcTosHHS...). llluHa ynpaBneHWs: NMHUMA, UX Ha3HAUYCHUE.
[[luaa CHHXpOHU3ALUH.

3ansaTne 2. Tema 5. Oomen nanubiMa B [IMC

Anpecanus mpubopa Ha mpueM W Iepenady. VneHTudukamus KOHTpOJUIEpOM ajapeca
«CBOM» — «ayxoit». [IpoBepka agpecoB moaxmoueHHbIX TpueMHEKOB KOIT.

3anarue 3. Tema 6. UaTepdeiicHbIe KOMaHAbL

HuaTepdeiicHble KOMaHJIhI H MX B3aHMOCBA3b C HMHTep(eHCHBIMEH (DYHKITHIMH.
WurepdeiicHble HYHKIIMA 1 BOZMOXHOCTH HX UcclienoBaHus. HanpaBneHHbIie rpadbl COCTOSAHUH.
Wntepdeiichas ¢pynxuus 3 ("3ampoc Ha obcmyxuBanue"). B3auMopelcTBHe KOHTposUlepa H
npubopa opu 3anpoce 06CITy)KUBaHHUS.

3ansarue 4. Tema 8. Apxurekrypa CKUM

BricTpoaelicTBie TIpHOOPHO-MOIYIBHBIX KOHTPOJIBHO-H3MEPUTENHHBIX CHCTEM M ITyTH
ero nopemmeHns. Ontumu3amms cuctem KOIL

3ansaTne 5. Tema 10. Ilporpammasie cpeactea KOII

bazoBoe u cucremnoe [1O. [loamporpaMMbl HH3KOTO M BBICOKOTO YpOBHA. [lakeTsl
porpaMMHOro obecmedeHus cucteM ¢ muHo#i KOIL

3anarue 6. Tema 10. Ilporpammasie cpegcTBa KOIL

bubnmuiorexu npubopos, komana, 06paboTku U MpeCTaBICHUsS HHGOPMAITHH.

3anarne 7. Tema 11. T10 nHTepdelficHBIX MIAT

CranpmapTHble KOABI, OOIMME KOMaHIbl, NPOTOKONBI ¥  TOCIENOBATENHLHOCTH.
Obs3atenpHble W pekoMeHzaarenbHble obmme koMaHabl IEEE-488.2. O6s3arencubie u
PEKOMEHIATENBHBIE TIPOTOKOIIBL.

3ansTHe 8. Tema 12, f3pik SCPI

VHubuKays OporpaMMHpOBaHHS NOpHOOpOB M Moxynedi Ha ocHoBe si3bika SCPL
Cnemuduxanus SCPI.

3ansarue 9. Tema 12. SI3pik SCPI

Komanmsr SCPI, ux HaszHaueHue u ocobeHHOcTH. Mepapxudanocts SCPI. JloGaBnsemble
KoMaHAbl. Pa3nmMuwe nporpaMMHpOBaHHSA 110 (YHKIHMOHATBHOM CXeMe€ | [0 3aJaue.
Jocrounctea SCPI.

Copepxanue J1abopaTopHLIX 3aHATHH MO JHCHHILIAHE
JlabopaTopHas pa6ora 1. Tema 5. O6men nannbivua B [IMC
HccnenoBanue acuHXpoHHOTO 06MeHa AaHHEIMH B cucteMe KOII (4 gaca).
JlabopaTopHas pabora 2. Tema 6. HaTepdeiicHbie KOMaHIbI
Hccnenosanne uaTepoeticasx ¢ynkunit KOII (4 gaca).

JlabopaTopnas padota 3. Tema 10. IIporpammusie cpeacrsa KOII
HUccnenoranme 6azoBoro mporpamMHoro obecnedernus cucreM KOIT (4 gaca).
JlaGopaTopHnasn pa6ora 4. Tema 10. IIporpammnsie cpencrea KOII
HccrnenoBanue cCuenuaTn3upOBaHHON CHCTEMBI KOHTpOIs (4 gaca).
JlaGopaTopHas padota S. Tema 17. Komniiekcsl BHpTYaJabHLIX Nprbopos
Kommiexcs! ais n3Mepenns napamerpoB PUIL (2 gaca).
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5. ONEHOYHBIE CPEACTBA /UISA TEKYHIEI'O KOHTPOJISAA YCIIEBAEMOCTA,
IPOMEXYTOYHOMN ATTECTAIIMH 110 UTOI'AM OCBOEHHAS
JACHUIIVIMHBI 1 YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJLHOU PABOTHI CTYJEHTOB

5.1. Tekymuii KOHTPO.JIb yCIIeBA€MOCTH

Tectnl n1a npoBeaenns 1 peHTHHr-KOHTPOIA
1. Harepdeiicnas muara KOII mo3pomsier 63 MOMOMHHTENBHBIX AlMapaTHBIX CPEICTB
[IOACOEIMHUTE K ogHOMY [IK:
a) no 10 ycTpo#cTs;
6) no 15 ycrpoiicTs;
B) A0 31 ycTpoiicTea.

2. Hurepdeiic KOII no3poinsier 6e3 TONOIHUTENBHBIX AMAPATHIX CPEACTB PEATH30BATh
JUIMHY MarucCTpa:
a) 10 10 m;
6) 1o 15 Mm;
B) 10 20 Mm;
r) 10 30 M.

3. IlpuMeHeHWe WMHHHBIX pacCUIMPHTENEH INO3BONAET YBEIWYMTH YHCIO NPHOOPOB-
MOJyJeH IpH 0qHOOaHTOBOM agpecaluy:
a) 1o 128 yctpoiicTs;
6) 1o 64 ycTpoicTB;
B) 10 31 ycTpoiicTsa.

4. TlpuMeHeHHe IMHHHEIX pacIIMpHTeNeldl NO3BONSET YBEIMYMTh GHCIO NPHOGOPOB-
MoJyJeH IIpu AByx6aiToBo# agpecanuu:
a) HEOTPAaHMYEHHOE THCIIO YCTPOUCTB;
0) 1o 256 ycTpoicTs;
B) 10 512 ycTpoiicTs;
r) 10 961 yctpoiicTsa.

5. MaxkcumarnbHas CKOpOCTh Hepenadu uabopMarmin o mmae KOTT:
a) 1 Mbaiit/c;
6) 4 Mbaiit/c;
B) 8 Mbaiit/c.

6. Iluna nanasx KOII comepxurt;
a) 16 nmuHHIL;
6) 32 nunuw;
B) 8 ITHHHIA.

7. Komanger OITO u 3I10 otHOCATCS K Ipymme:
a) YHHBEpCAITHHBIX KOMAH/I;
0) aIpecHBIX KOMaHJ;
B) BTOPHYHBIX KOMaH]{ U aIpecoB.
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TecTel a5 DpoBeeHA 2 PeHTAAT-KOHTPO.IS
1. Komangs! ITHM u 3AII oTHOCSATCS K rpyIiie:
a) YHHBEPCAIbHBIX KOMAH/T;
0) ampecHBIX KOMaHT;
B) BTOPHYHEIX KOMaH H aJpecoB.

2. Komanzei OIIP u 3I1IP otHOCSTCS K rpymme:
a) YHEBEpCATbHBIX KOMaHI;
6) aApeCHBIX KOMaH];
B) BTOPHYHBIX KOMaH] | aJpecoB.

3. Komanzpl, BEI3BIBAIOIINE JEHCTBHE BO BCEX YCTPOMCTBAX OTHOCATCS K IPYIIIE:
a) YHUBEPCAIbHEIX KOMaHI;
6) apecHBIX KOMaH/;
B) BTOPHYHEIX KOMAH/I H aJ[peCoB.

4. Komanjbl, BEI3BIBAIOIIHAE JEHCTBHE TONBKO B aIpECOBAHHEIX YCTPOMCTBAX OTHOCATCA
K I'pymIe:
a) YHHBEPCAIbHBIX KOMAH;
0) agpecHBIX KOMaHL;
B) BTOPHYHBIX KOMaH/I B aJpECOB.

5. AcCHHXPOHHYIO Iepe/iady U MPUEM MHOTOIHHERHEIX coobmenuit obecreunsaror Ud:
a)y Uull;
6) Ch u CII,
B) 3u CB;
r) 3I1 u JIM.

6. IlpuBogut npubop B mcxoaHoE cocTostHUe UD:
a) IT; '
6) CII;
B) Cb;
r) IM.

7. TlosBonsier mpubopy 3anmpammBaTh Y KOHTPOJLIEDA OMEpaIiH 110 06cTyKiBaru0 UD:
a) U;
0) CY;
B) 3;
r) 311

Tectr1 nis npoBegeHns 3 pelTHHI-KOATPOJISA
1. NP mnapamensHeii ompoc (OIT) mO3BONSET OOHOBPEMEHHO ONPOCHTH OHTHI
COCTOSIHHS:
a) 710 8 yCTpoOHcCTB;
0) mo 16 ycrpoiicTs;
B) 10 31 yerpoiicTsa.

2. B xaxneli MomeHT BpemeHm W@ koHTpomiep (cocTOsSHHE " neHCTBYIOMETO
KOHTpPOJLIEPA" CHCTEMBI) MOXKET ObITh PEaM30BaHO B:
a) 1 ycrpoiictse;
0) 2 ycrpoiicTrax;
B) B MOOOM YHCIIE YCTPOUCTB.
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17.
18.
19.
20.

Jns1 obHapyxenus ycrpoiicTBa, moxasmero curuan 30, Hcmos3yeTcs npouexypa:
a) Iapa/UIeNILHOTO OIIpOCa;
0) HHMIMATA3AINAR MOIYJIEH CHCTEMEL,
B) [IOCJIEZIOBATENFHOTO ONPOCa.

YcTpoicTBO, 3anpocuBinee o0CTyKHBaH#e, B 6aliTe COCTOSHUS ycTaHABIMBaeT | B:
a) 1 paspane (JIZI0);
6) 7 paspane (JI16);
B) 8 paspsize (JIA7).

Azpeca Ha IpHEM H Iepeliady B OAHOM NPHOOpE pa3IHYaloTCs:
a) B 5 u 6 paspajax;
0) B 6 u 7 paspsanax;
B) B 7 1 8 pa3zpsax.

7-OuTHBIA anpec mpurGopa ¢ HoMepoM 1 Ha IpUEM HMeeT BHT:
a) 0000001 (cnpaBa Mmammmii pa3psn);
6) 1000000;
B) 0100001;
r) 1000001.

7-6utHeIi anpec mpuGopa ¢ HoMepoM 1 Ha Mepeady UMeeT BHI:
a) 0000001;
6) 1000000,
B) 0100001;
r) 1000001.

3.2. IIpoMexyToUHAS aTTeCTALHMA 10 HTOTAM YCBOCHHS JHCIHILTHHbI
KoHTposbHBIE BODPOCHI K 3K3aMeHy
3agaun ucnbTanmi POA Ha pasHBIX 3Tanax )XU3HEHHOTO UK.
Knaccubuxanus 1 cpaBHATENbLHBIE XapaKTEPHACTHKH aBTOHOMHBIX CKIM.
Crannaprrbie HHTEphEHCH aBTOHOMHBIX H3MEPUTEILHBIX CHCTEM.
KOIL: Illuaa naHHBIX B €€ My/IbTUILIEKCHPOBAHKE.
KOII: AcHHXpOHHEINH 0OMEH AaHHBIMH.
[IpoToxon ckopocTHOM nepenaun maHHBX HS488.
llnna ynpasnenus KOIT: minuu, ux HasHauenne. [IpuMepEl HCIOMb30BAHMYSL.
Jlunusa KII u apyrue nunun KOIT, ynpasnsemsie ITK.
Pesxxumer pabotel cuctems! KOII B kotopex TTK — npreMHHK.

. Anpecanus pr6opa Ha IIprueM U nepefady. [IpuMeps! agpecanyy.

. MuTepdeiicabie komanaer KOIT Ha KOHKPETHOM TIpEMepe.

- MnTepgenchble kOMaHE! # HX B3aUMOCBS3b C HHTEPhEHCHBIME bYHKIUIMH.

. MnTepdeiicHble GyHKINY M BO3MOXKHOCTH HX UCCIIEIOBAHHS.

. Mutepeiicanie dynxmuu CU u CII. HanpasnesHsie rpadbl COCTOSHMIN.

. berctpopeiictere cucremsr KOIT Ha KOHKpeTHOM puMepe.

. Marepdeiicnas pynxnus 3 ("3anpoc Ha obenyxusanme"). HampasieHHbH rpag

cocTosHMH. B3anmMonelicTere KoHTpOILIEpa 1 npubopa npu curaaie 30.
Hpuanune! peamu3sanun HHTepdeiica, ero CTPYKTypa U 3eMeHTHAs 6a3a.
[IporpammupoBanne Mozyneit KOII koHKpeTHO# cHcTeMBI?

basosoe u cuctemuoe I1O m3MepHTEIBHBIX KOMIUIEKCOB CPECTB CBSI3H.
Crpyxkrypa 6a3oBoro I10 Ha KOHKpeTHOM TIpEMEpeE.
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21. Crpykrypa cucteMHoro 10 Ha KOHKPETHOM IIpUMEpE.
22. Vundukanus nporpaMMHpOBaHUA IPHOOPOB B Moyl Ha ocHoBe A3bika SCPL
23. [IporpaMMupoBanue N0 QYHKIIMOHATBHOM Moe mpubopa u 10 3ajade.
24. KonpurypapoBaHHE CHCTEMBI AJIS1 KOHKPETHOTO H3MEPEHHUS.
25. ApXHTEKTypa CHCTEM KOHTpOIIA K u3MepeHus. IIpuMepsl.
26. Pactmapuremu KOII.
27. BeicTpoaeicTBHE TPUOOPHO-MOXYJIBFHBIX KOMILICKCOB HCIIBITaHHS POA 1 myTH ero
TIOBBIIICHHSL.
28. Ununmanmu3anus 1 konpurypupoanne CKUM a1 KOHKpETHOTO H3MEPEHHUS.
29. Komanasl nporpammupoBanus Moayieit KOIT na ocaose SCPIL.
30. CrpykTtypa aapecoB KOII Ha KOHKpeTHOM IpUMepe.
31. KakoBa mocjie10BaTeIbHOCTD IAroB IPH OpraHU3alliy i peaTi3aliy apauieIbHOro
onpoca moayneit KOIT ?
32. KakoBa CTpyKTypa IaroB IpH IocieaoBaTebsHoM onpoce Moaynei KOIT ?
33. OcobeHnHOCTH rpadhuyeckoro GpyHKIHOHAIEHO-OpHEHTHpOBaHHOTO NakeTa LabVIEW.
34. TIporpaMMupoBaHAE PEKUMOB pabOTEI MOIY/eH KOHKPETHON CHCTEMEI.
5.3. CamocrosiTe1bHas paboTa obyaomerocs.
3aganue ¥ CPC
Odopmuth B BUe TabIHIl MOCIENOBAaTENBHBIX IMAroB B3auMojeicTeue nmpubopor u 1K
IpH IIPOrpaMMHPOBAHHH, CYUTHIBAHUH JAaHHBIX, IOCIIE0BATEILHOM H ITapajlIeIbHOM OIIpOCe.
B Tabmunax:

e By nanneix: komanaa (Maemonnka: CbY, 3AIL.....), MAII, MAU, nporpaMmHEIe
JaHHBIE

e Kaxxrprit mar — 310 HOBOE coctosHue [11J1. Kox na I11J] aBoMYHBIH.

eN - HOMEp CTyIeHTa IO CIUCKY IPYIIIIEL.

1. Kaxosa nocnenoBarenbHOCTD AeicTBHM pH nepenade MAII u nporpaMMHBIX JaHHBIX
B B7-34 ¢ nomepamu N u N+17?

Homep mara Cocrosnne Kro Bnapeer I/l | Bag nanubix | Kox na
(Gaittamalll/l) | YII (0 mam 1) | (ITK wau npubop) 1101}

1

2

2. KakoBa mocnenoBaTeqbHOCTh JAedcTBHEE 1npun mnepemase MAW H 4TeHHH
M3MEPHMTENBHBIX JaHHbIX U3 B7-34 c Homepamu N u N+1?

Homep mara Cocroguue Kro Baaaeer III/] | Bua nannbix | Kox Ha
(baiitapa lII/) | YII (O mam 1) | (TIK nau npudop) HIT

1

D

3. KakoBa mocienoBaTenbHOCTh ACHCTBHHA NIpY NMOCIEIOBAaTEIHHOM OIpoce MPHOOPOB ¢
HOMepamu N ... N+2?

Homep mara CocTosiHne Kro Bnageer Il | Bug nanabix | Kog Ha
(GasitapallI/l) | VII (0 mym 1) | (IIK nau npu6op) A

1

2

4. KakoBa mocneoBaTeIbHOCTh JSHCTBHH IPH OpraHHM3aldM MApPaLIENBLHOTO OIMpoca
npubopos ¢ HoMepamu N.....N+3?
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Homep mara CocrosiHHe Kro Baaneer III/l | Bua nanneix | Kox Ha
(basitama IlIJ) | VII / KII (IIK maum npubop) ma

1

2

QoHI OLIEHOYHBIX MAaTEPHATOB IJIA IPOBEIACHUS ATTECTAllHH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETEHIIMHA 00ydalomuxcs N0 AUCIUNIMHE "ABTOMAaTH3MPOBAHHEIE CHCTEMBI MCIBITAHMMN
CpeacTB cBA3K" 0QOopMIIIETCS OTACIBHEIM JOKYMEHTOM.

6. YYEBHO-METOIUHYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUTLINMHBI

6.1. Kuurootecne4yeHHOCTD

HaumeHnoBaHHe TMTEpaTyphI: ABTOP, HA3BAHHE, BH
W3JaHUA, H3JaTeIbCTBO

T'on
W3IaHAA

KHHAT'OOBECIIEUEHHOCTD

Hamraue B anekTpoHHOM Kartanore O5C

OcHOBHas nHUTEpaTypa

1. JNareiunenko K.I1. ABToMaTHzanus M3aMEPEHHIA,
MCIIBITAHMH U KOHTPOJIA [DNeKTPOHHEIH pecype]:

3BC «IPRbooks»
http://www.iprbookshop.ru/79612.ht

nocobue/ AMuneB A.B., bioxun A.B.—
Exarepunfypr: Ypansckuii GpenepanbHeiit

yauBepcuteT, 95C ACB, 2016.— 204 c.

y4ebHoe nocobue/ Jlateimenko K.IT— Onexrpom. 2019 | ml

TeKcTOBbIE AaHHbIe.— CapatoB: By3osckoe

obpasoBanue, 2019.— 307 c.

2. Hozpusaxos A.J1., ITo3nuaxos B.A. 3BC Bnl'Y

BuptyaneHbie pagaou3MepHUTeNbHbIE TIPHOOPH K 2015 http://e.lib.vlsu.ru:80/handle/1234567
KOMILIEKCHL: YuebHoe mocobue / BnamuM. roc. yu- 89/4308

T. - Bnagumup. - 2015. - 236.¢.

3. AmuneB A.B. Metpoiorus, cTannapTusanus U 3BC «IPRbooks»

cepTH(hHKaLKA B TEIeKOMMYHHKALIAOHHBIX http://www.iprbookshop.ru/65945.ht
cucteMax [DneKTpoHHbIH pecype]: yae6Hoe 2016 ml

JlonoNHHUTe b HAS JTUTEpaTypa

1. KopotkoB B.C. MeTtponorus, cTaHaapTH3aiys 1
cepTHUKaLuUs [ DIeKTpOHHLI pecypc]: yaebHoe

9BC «IPRbooks»
http://www.iprbookshop.ru/66391.ht

BrnaguM. roc. yH-T; Bnagumup, 2008. 164 ¢.

nocobue ms CITO/ Kopotkoe B.C., Adonacos 2017 | ml

A.H.— Caparoe: ITpodobpazosanue, 2017+~ 186

¢

Z, IHo3masxoB AL, ITo3pusakos B.A. OBC Bal'y

MopenupoBaHie  alTOPUTMHYECKHX  METOAOB http://e.lib.vlsu.ru:80/handle/1234567
OIIpENENECHUA IIapaMeTpoB paIuOCHUTHAIIOB. 2012 | 89/2383

[MpaxTuky™M / Bnagum. roc. yH-T; Bnagumup, 2012.

114 c.

3. IlospgasxoB A.Jl. Kpeitroreie cucremer PXI s 3BC Bnl'Y

KOHTpOJIA, HCOBITAHUM H MOHUTOPHHTA PAIHO- http://e.lib.vIsu.ru:80/handle/1234567
anmapatypsl: y1e6. mocobue / Bnagum. roc. yu-1. — | 2010 | 89/1862

Brnapumup: Pen.-uznar. kommieke Bal'Y, 2010. —

118 c.

4. TlozgusaxoB A.Jl. Kypc nekuumit mo QUCIMILIHHE 9BbC Bal'Y

«MeTponoruss W paguousmepeHus», Yactel /| 2008 | http:/e.lib.vlsu.ru:80/handle/1234567

89/1104
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6.2. Ileppoanveckne H3AaHUS
OTtedecTBEeHHBIE JKyPHAJIBI:
e PannoTexHHKa;
e PamnorexHuxa ¥ 3NEKTPOHMKE,
e [Ipubops! U TEXHHKA HKCIIEPHMEHTA;
e [ludpoas 06paboTka CHTHAJIOB.
PedepaTuBHbIe XKypHAJbI:
e PammorexHuka;
e DJeKTPOHHKA.
3apy06exHbie XKypHAJIbI:
e [EEE Transactions on Communications;
e |EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

6.3. UHTepHET-pECcypchI

«IPRbooks» http://www.iprbookshop.ru
OBC Bal'Y hitp://e.lib.vlsu.ru
http://www .studentlibrary.ru
http://znanium.com/bookread2.php?book
Www.insruments.ru
www.insruments.ru
www.keysight.com
www.advantest.com
Www.anritsu.com

www.lecroy.com

www keithley.com

www.fluke.com
www.rohde-schwarz.com
www.tek.com

WWW.ni.com

T.MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIAIIJINHBI

Marepnanbno-Texardeckoe  o0eclleueHHe — MUCIMIUTMHBI  BKJOYACT:  KadeapalbHble
MyJIbTUMeHHHBIE cpencTa (aya. 301-3 u 335-3); Habopk! cnaitmos mo BeceM JeKuusaM (ot 25 10
40 cnalifgoB mo KaxmoH JeKuuH); obOpyIOBaHHE ClEHMATM3HPOBAHHON JiaGoparopuu (504-3);
KOMIIBFOTEPHI CO CTIEIMATA3APOBAHHBIM IIPOrPaMMHEIM 00€CTICUEHHEM BAPTYAILHBIX TPHOOPOB.



13

Pa6ouyro nporpammy coctasri ITozausxos A.Jl., npodeccop xad. PT u PC %ﬁ/

cﬁL |
Penensenr,

OAO «Bnamumupckoe Kb pamuocessu», ['enepanbHbiit mupektop, A.E.Bornasos %

IIporpamma ogo6pena Ha 3acezxaHHn ﬁc}) PT uPC
IMpotokon Ne /< bl A/ Z

3asexyrommii kKadenpoii PT u PC Huxutun O.P. L/

Pa6ouas nporpamMma paccMoTpeHa i 0100peHa Ha 3aCelaHHH Y4eOHO-METOAMIECKOH KOMUCCHH
HanpasineHus 11.03.01 «Pagmorexauka»

ITpotoxon Ne & o1 A7 LB/ Frona >
[Ipencenarens xomuccun Huxutun O.P 3asexyromuit kadeapoit PT u PC A

JIMCT NEPEYTBEPKJAEHUS PABOYEN IIPOrPAMMbI JUCIIUTLIMHBI

Pabouas nporpamma omoGpena Ha A {M yueOHBIH rog

ITporoxon 3acenanus xadenapsr No // ot L7 /Z/

3aBenyrommuii kadeapoit ‘ - MJ /é
c

P

y
PaGouast nporpamma ofobpena Ha 77/ . 4 yqe6HLIH rog
ITpoTokon 3acenanus xadeapsr No _/ﬁ‘_ or 24l Mona ~
3aBenyromuit kadeapoi . = .
Pa6oyas nporpamma ono6peHa Ha A% 4 &f Y‘-IGGHLIH ro,

IIporoxon 3acenanus kadeapsl No / X2A
3aBenyromuii xadeapoii

o /%Wf%

JIUCT PETUCTPAIIMU N3MEHEHU
B pabodyIo porpaMmy JHCIUILIMHEL
«ABTOMATH3ALHAs SKCIEPUMEHTATLHBIX PAIHOPUIHIECKUX HCCIIEJOBAHMI»
obpa3oBatenbHOHR MporpaMmbl Hanpasienus noarotoskd 11.03.01 «PaguoTexHukay
HanpaBleHHOCTE: «PamoTexHudyeckue yCTpoUCTBA M CHCTEMBDY

Homep BHeceHBI H3MEHEHHA B 9aCTH/Pa3/Ieiib] Hcnonsurens OcHoBaHue
U3MEHEHUA paboueit mporpaMMEI ®UO (HoMep H oaTta mpoToKoIa
3acegaHus kadenpen)
1l
2

3aB. Kadeapoii /Huxutusn O.P.




