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AHHOTALUSA JUCIUITJINHbI
" ABTOMATH3AIMS YKCIIEPUMEHTAIbHBIX pPaIHoGH3HYECKHX HecIe10BaHui"
Hanpasiienne noaroroskn  11.03.01. «Pagnorexnukay
6 u 7 cemecTphl

1. HEJIX OCBOEHUSA JUCHUIIVIMHBI

JIucUUIUTHHA "' ABTOMATH3ALHA IKCIEPUMEHTAILHBIX PaAHO(UIHYECKHX HCcTeA0BaHMi'"
(ADP®U) obecreunBaeT IOArOTOBKY CIIEHHAINCTa B O00JACTH KOMIBIOTEPH3AlMH H3MEPEHHUH.
KOHTpOJII M MCIBITAHMH IPUMEHUTENIBHO K 3ajauyaM pa3pabOTKH, MPOM3BOJCTBA W IKCILTyaTallHH
PaTHOTEXHUYECKUX CPECTB.

JIMCUMIUIMHA TOCBSAIIEHA MPAKTUYECKUM BOIPOCAM Dean3alysM KOMIBIOTCPHBIX CHCTEM
KOHTPOJISL, UcnbITaHuii 1 MoHuTOpUHTa (CKUM).

IHeasimu ocBoenust aucuuniinabl ADPOU asasiores:

1. IlogroroBka B 00JIaCTH TNPOCKTHPOBAHUS M3MEPUTEIbHBIX M HCIBITATEIbHBIX CHUCTEM
Pa3sIMYHOrO HA3HAYCHHS: YHUBEPCAIBHBIX M CIENHATU3MPOBAHHBIX, TEXHOJIOTHYECKUX H
IKCIUTYaTAIMOHHBIX.
®opMHpOBaHHE MPAKTHYECKHX HABBIKOB pabOThI ¢ MPUOOPHO-MOIYJIbHBIMH M BHUPTYaJIbHBIMH
n3MeputenbHbIMU cucTeMamu (MC).

O3HAKOMJIEHHE C OCHOBAMH CTaHAApTH3allMU U CepTH(UKAIMU AaBTOMAaTH3UPOBAHHBIX CPEJICTB

M3MEPEHH I, KOHTPOJIS ¥ UCIIBITAHUH.

4. TlogroroBka B obmacTM MeTposiorudeckoro compoBoxaeHus WC s cbepsl HaydHO-
MCCIIEI0OBATELCKOM MPOPECCHOHAIBHON AEATEIbHOCTH CIIEIMAIMCTA.
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2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII BO

Kypc '"ABTOMaTH3alM$i JKCHEPUMEHTAIBHBIX PAIHOPH3IHYECKHX HCC/Ie10BaHUi"
OCHOBBIBaeTcs Ha 3HaHuM "Merponorun U panuousMepeHui”. "CXEMOTEXHMKH aHallOrOBBIX
3IEKTPOHHBIX ycTpocTs", "Pammorexnuueckux nemneil u curHanos" "[ludposeix ycTpodcTB H
mukpornpoueccopos”. "PanunoaBromatuku”. IlomydeHHble 3HaHHMS MOIYT OBITh MCIOJIb30BaHbI IS
JIyYIIEro YCBOECHHS MOCIEAYIONMX JTUCHUIUIMH B IIJIAHE MX MCHBITAHMH, & TAKKE IPU JUAIIOMHOM
NPOEKTUPOBAHWM W  IMPOBEJICHHM AaBTOMATH3MPOBAaHHBIX JIAOOPATOPHBIX — HCCJIEJOBAHUA U
MIPOM3BOJICTBEHHBIX UCIBITAHUH paJHoannaparypbl.

3. KOMIETEHIUA OBYYAKOILIEIOCsA, ®OPMHUPYEMBIE B PE3YJIIbTATE
OCBOEHMUMS JUCIUITIMHBI
B pesyiabrare OCBOCHHS IUCHUIUIMHBI OOYYAIOLIMHCS [OJDKEH 00Ja1aTh ClIEAyIOIHUMU

00O1LIEKyILTYPHBIMH, 061IenpodeccHoHabHBIME U npodeccuoHaabHbiMU KoMneTeHusamu (OK, OIIK
u [1K):

o CIOCOOHOCTBIO K caMOOpraHu3aiiu u camoobpaszosanuto (OK-7);

o CIIOCOOHOCTBIO  HCIOJIb30BaTh  OCHOBHBIE TNPHEMBbI 00pabOTKM W MpeACTaBICHUs
sKcnepruMeHTATBbHBIX AaHHbIX (OIIK-5);

. CIIOCOOHOCTLIO Peai30BLIBATEH MMPOrPAaMMBbI SKCIEPUMEHTAIBHBIX UCCIIEJIOBAHUMI, BKIIKOYAs

BBIOOP TEXHUYECKUX CpelCTB B 06paboTky pe3ynbraroB (I1K-2).
B pe3ysbTaTe OCBOCHHS JUCIUIUIHHBI 00yJarolunics TOKEH:
3HATH:
- OCHOBBI @aBTOMATH3AIlUH KOHTPOJIS, UCTIBITAHUM U MOHUTOPUHIa PDA
- OCHOBBI ME)X/IYHApPOIHOU CTaHIapTH3alUK B 001acT ocTpoeHust ¥ nporpammuposanus MC;
- COBpeMEHHBIe TeHICHLIUU pa3BUTUS U3MepUTeNbHbIX chcTeM (MC);



- ocHoBHbIe apxuTekTypbl C 1 MX cTaHAapTHBIE HHTEPPENCHI;

- OCHOBBI OpraHHu3aluy MeTpoorudeckoro obecneyenus UC.

YmMmern:

- paboTath ¢ MpUOOPHO-MOIYJIBHBIMU U BUPTyanbHbiMu UC:

- IPOBOJIMTH aHAIN3 U3MEPHUTENbHbIX kaHauoB MC 1 KOppeKTHPOBATh IKCIIEPUMEHTAIIbHbIC 1aHHBIE!
- IPUMEHSTH JEHCTBYIOIIME CTAHIAPTHL, OJ0KEHHS K HHCTPYKIHHU 110 OQOPMIICHHIO TEXHUYECKOH
nokymenranuu Ha UC;

- BLIOMpATh TEXHUYECKUE CPEJICTBA U METOIbI 0OPabOTKH pe3ybTaToB;

- BBINOJIHATH 3ajanus B obnactu cepruduxarmu CH:

- cocTaBiATh TpeboBanus 1o nosepke MC u ee kaHasios.

Baaaern:

- MeTOIUKO# ucnonb3oBanus MC s u3MepeHus XapaKTePUCTUK PaJHOTEXHUYECKHX LIETeH U
CHTHAJIOB;

- METOJMKOH KCHEPUMEHTAILHBIX HCCIICJOBAHUI H OCHOBHBIMH IIpUEMaMK 0OpabOTKH JIaHHbIX:

- MeTonukoi mosepkd VIC. Hcronp3yeMbIX Ul pa3pabOTKH., IIPOM3BOJICTBA U HACTPOHKH
PaIMOTEXHUYECKUX YCTPOMCTB M CHCTEM.

4. COIEP) KAHUE JUCIHUITVIMHbI
4.1. TPYJAOEMKOCTD
OGL@as TPYJI0EMKOCTh THCIHMILIMHBI COCTABISIeT 6 3a4eTHBIX euHHIl (216 yacoB): 3 u 3

3a4yeTHbIE €JIMHUIIBI B O U 7 ceMeCTpax.

4.2. TEOPETUYECKHUI KYPC

4.2.1. e AMCUMILIMHBI M 321244 ABTOMATH3ALMH IKCIIEPHMEHTATbHBIX HCC/IE10BAHMH
PaaHOYyCTPOHCTB H PAJIHOCHCTEM

UccrenoBarelbcKUe UCIBITAHUS PAaaMOYCTPOUCTB U paguocucTeM. OCHOBHBIC MOHATHUS H
Tepmunbl. Llenyu u 3amaun apromarizauuud POU. [1pobieMbl aBTOMATH3AIUK SKCIEPUMEHTAIBHBIX
MCClIeJOBaHMiA, UCIIBITAHUM ¥ MOHMTODHMHIA paauoannaparypbl. TpeGoBaHus W CTPYKTypa Kypca.
rpaduk ydyeOHOro mpouecca.

4.2.2. Knaccupukanusi ¥ BO3MOMKHOCTH ABTOMATH3MPOBAHHBIX CHCTEM KOHTPOJIH H
HU3MepeHHUs

Knaccudukanuss ¥ CpaBHUTEIbHbIE XapaKTEPUCTHKH aABTOMATU3HMPOBAHHBIX KOHTPOJBHO-
M3MEPUTEIIBHBIX CHCTEM. ABTOHOMHBIC W BCTPOGHHBIE CHCTEMBbI KOHTPOJISL. IIpuOOpHO-MOIYIbHBIE
cucrembl ¢ muHOM KOIIL. Ilporpammupyembie npubopsl. KpeHToBbie MOAYJIbHBIE CHCTEMBI.
Moy IbHBIE CHCTEMBbI BHPTYalbHBIX NpuOOpoB. KoMmbloTepHBIC ITaThl BBOJAAa — BBIBOJA.
[TpuGopHble KOMIUIEKCHI M CEpBHCHBIE MOHHUTOpPbL. MHIMBHIyalbHbIE aBTOMATH3UPOBAHHBIC
KOHTPOJIbHO-U3MepHTENIbHbIE CHCTeMbl. KOMOMHHPOBaHHBIC CHCTEMBI.

4.2.3. Yuudukauus uaTepdeicoB cucTEM KOHTPOIA U H3IMEPEHHs

CrangapTHble HMHTeppEiChbl CHCTEM KOHTPOJIA H M3MepeHHs. [IpHHIMIBI IpYNIIOBOro
IPOEKTHPOBAHMsS, YHH(MHKALMU., B3aMMO3AMEHSIEMOCTH M MOJYJIBHOIO IOCTPOCHHUSL. Yuubukauus
MPOrpaMMHOTO 00ECIICYCHHS U alapaTHBIX CPEJICTB CHCTEM KOHTPOJIS U H3MEPEHHUS.

4.2.4. TIpu6opHO-MOy /IbHbIE H3MEPHTE/IbHbIE CHCTEMbI H MX HHTePpeichI

Wnrepdeiic IEEE-488 1 ero oTedecTBEHHBIH aHANOr - KaHal OOIIEro moyib30BaHUs (KOIT).
WUcropus pazsutusi uutepdeiica IEEE-488. Illuna naHHBIX U €€ MYJIBTUIICKCHPOBaHHUE (nepeaada
JIAaHHBIX: TIPOTPAMMHBIX, H3MEPEHHH, aPECHBIX, KOMaH[. COCTOsHUSL...). [llMHa yrpaBieHUs: IMHUH.
ux HasHauyeHue. [1lnHa cMHXpOHU3ALIKH.

4.2.5. Ipunuunbl o6MeHa JaHHBIMH H aapecanus B cucreme KOII

ACHHXPOHHBIH OOMEH JaHHBIMU (Iuarpammel). OrpaHuyeHus ObICTPOACHCTBUS. CKOpOCTHOM
o0MeH JaHHBIMH B cooTBeTcTBHH ¢ HS-488. Anpecanus mnpubopa Ha mpueM U 1nepeaady.
VnenTudUKaKs KOHTPOJUIEPOM ajJpeca «CBOH» — «uyxoi». IIpoBepka aapecoB MOAKIIOYECHHbIX
npuemuukoB KOIL

4.2.6. Untepdeiicunie komanabl 1 pynxuun KOII

UnTepdeiicHble KOMaH/Ibl B UX B3aUMOCBS3b C HHTEPPEHCHBIMH (yHKIUSIMH. Nurepdeiicubie
GYHKIMK K BO3MOXKHOCTH uX uccienoBanus. Marepdeiicnbie dynkuun CU n CII. Hampasiennbie

rpadbl cocTosiHri. IX B3aHMOCBA3L IPH 00OMEHE TaHHBIMH.
p)



Unrtepdeiicnas ¢pynkuus 3 ("sanpoc Ha obciyxuanue'). HanpasiienHbli rpad) cOCTOSHUM.
BzaumoieiicTBHE KOHTpOJIIEpa U MpUOopa MpH 3armpoce 00CIyKUBaHHUS.

4.2.7. lMlpuauuns peamusannn nHTepgerica KOII

[IpuHIUnbl peanusanvu uHTepdeiica npubopa. ero CTpykTypa M djeMeHTHas 6asa. Koubl 1
dopmatsl coobmenuii npu obomene maHHbiMH 10 mmHe KOIIL TpeGosanus k  BO3OYyAHTEINSIM.
IpreMHHUKaM, KabelsiM U Harpy3kam. II[puMeHeHHe CXeM € OTKPBITBIM KOJJIEKTOPOM.

4.2.8. ApxuteKkTypa 4 ObicTpOAelicTBHE NPHOOPHO-MOAYJILHBIX CHCTEM

ApXHUTEKTYpa CHMCTEM KOHTPOIS W M3MEPEHHsl Uil THIOBBIX 3ahad HcnbiTanuid. [lapk
npubopoB KOII. beicTpozeiicTBie TPHOOPHO-MOIYJIBHBIX KOHTPOJIbHO-U3MEPHTEIIBHBIX CHCTEM U
myTH ero noseimenusi. Onrumu3zauus cucrem KOIL

4.2.9. AnnaparHeie cpeacTBa cucrem ¢ muHoii KOII

Pacimpurenu muabl KOIL. CucTeMHBIE KOHTPOJUIEPBL, MX ApXHTEKTypa U CPABHUTEIIBHbBIC
XapaKTEPUCTHKHA. MHKPOKOHTPOIIEPHl M KOHTPOJUIEPHI WIMHBL.  THIBI M  XapaKTepUCTUKH
unTepdericupix miar KOIT. CTpykTypbl KoMaH 1ulst pasHbiX miat KOIL

4.2.10. IlporpammHuoe obecriedeHne CHCTeM HenbiTaHuil ¢ muHoi KOII

BasoBoe u cucremHoe I10. IloamporpaMMmbl HH3KOrO M BBICOKOrO ypoBHs. IlakeTbl
mporpaMMHoro obecredenus cucreM ¢ muHoi KOII. bubmuorexn nmpubopos, koman, 06paboTky 1
IpeICTaBICHUs HHHOPMALIUK.

4.2.11. Cranaaprel IEEE-488.1 u IEEE-488.2

CraHaapTHble KOJbI, OOlMEe KOMaH/bl, POTOKOJbBI U MOCIEN0BaTeNbHOCTH. O0si3aTeNbHbIe U
pexomeniarelibHbie o6ume komanabl IEEE-488.2. Ob6s3atenbHble ¥ peKOMEHIATeIbHBIE IIPOTOKOJIbI
H 110CJIEZI0BATEILHOCTH.

Kontpomnneps! IEEE-488.2.

4.2.12. Yundukauusi NporpaMMHUpOBaHus NpuGopoB H Moay.leil Ha ocHose s3bika SCPL

Cnemudpukanus SCPI. Komanger SCPI, ux Ha3sHaueHue M 0COOEHHOCTH. MepapXH4HOCTH

SCPI. JloGaBisieMble KOMaHbl. Pa3inume MporpaMMHpOBaHUs MO (QyHKIHOHAILHOW CXeMe H 110
zajgave. JJocrouncra SCPI.

4.2.13. [IporpaMMHbIe CpPeJACTBA BeIyIUX PUPM.

Metonel  pa3paboTku  nporpaMmmHoro — obecreueHus.  IIporpammuoe — obecnedenue
unreppeiicapix miar [1K. [Tpumeps! ucnosab30BaHus KOMaH BBICOKOTO YPOBHSL.

4.2.14. IlpoexTupoBanne aproMaTusuposannbix UC

[lpumepst WMC pnst ucnbitanus PDA.  IIpoexkTHpoBaHHe aBTOMATH3MPOBAHHBIX CHCTEM
KOHTpOs ¥ u3Mepenus. VameputenvHble kaHaibl. Komnonentslr MC: u3MepuTesbHbIC, CBA3YIOLIME
¥ BburcnuTenabable. Atrecranus u nosepka UC. Cepruduxarus UC.

4.2.15. IIaker LabVIEW u ero Bo3amMo:kHoCcTH

OcobeHHocTH — rpaduueckoro  (yHKIMOHAIBHO-OPHEHTHpOBaHHOro makera LabVIEW.
DyHKIHOHAILHO-IOTMYECKAH NPUHIMI KOHOUIypUpPOBaHMsS M TIPapuyUecKoro MpeJcTaBlIeHUs
JITOPUTMOB TIPOTPAMM.

4.2.16. Mesxaynapoaunas cranaaprusanusa UC pas uenbiranuii POA

O3HaKOMJICHHE C OCHOBAMH CTaHAApPTH3allMK U cepTU(HUKAIIMM aBTOMAaTU3HPOBAHHBIX CPEJICTB
HU3MEpPEHH I, KOHTPOJISL U UCIIbITAHHH.

4.2.17. KoMuieKcbl BHPTYaJbHbIX IPHOOPOB

KoMnbloTepHble Muiatel BBOAa — BbIBoJa. IIporpammHoe obecneuenue. CraHaapTHbie
apaiisepbl miar ¥ DAQ-momyneit. O6pabotka curHana. OcHOBHbIE (QYHKIMHM MOJyJICH BBOJA -
BBIBOJIA: yCHJIEHHE, JeTeKTHpOoBaHHe, (UIbTpalus, ociaablieHHe, pa3Bsi3Ka BXOJO0B-BbIXOJ0B.
KOMMYTallHsl.

4.2.18. CocTosiHHE U MePCNEKTHBBI pa3BUTHSA KpelToBbIx MC

TeHaeHIUK pa3BUTHs CUCTEM KOHTPOUIS U u3Mepenus. [Ipunaimnel noctpoenns MC ¢ munaMu
CAMAC, PXI, VXI, USB, LXI.

4.3. JABOPATOPHBIE 3AHATHA

JlaGopaTopHble 3aHSTHS IPOBOASATCSA B 00beMe 36 4acoB M IPeAHA3HAYCHBI /IS 3aKpeTyIeHHs U
yri1yOIeHHs OJTy4YEHHBIX TEOPETHYECKUX 3HAHHMHU, a TaK)K€ NPHOOPETEHHs MPAKTHYCCKMX HABBIKOB
pabothl ¢ mpubopamu u crernana3upoBaHubiM I10. JlaGopaTopHble pabOTHI BBINOIHSAIOTCS €
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UCII0JIb30BaHKUEM MepcoHaIbHbIX DBM.

Ilepeuens J1abopaTopHbIX paboT

HUccnenosanure acMHXpoHHOTO oOMeHa naHHbIMH B cucteMe KOII (4 gaca).
Uccnenosanue untepdeiicapix pynkuii KOII (4 gaca).

WUccnenosanue 6a3osoro nporpaMmmuoro obecneuenus cucrtem KOIT (4 gaca).
VccnenoBanue crielyain3MpOBAaHHON CUCTEMbI KOHTPOJIS (4 yaca).
OnTHMHU3UPOBAaHHBIN BEIOOP KoMILIeKTa TpuOopoB A cucteMbl KOII (4 yaca).
BupTyaibHbIi KOMIUIEKC /U1l H3MEPEHHs TapaMeTpOB yCHIIUTENS (4 yaca).
BupTyaibHbIi KOMIUIEKC /Ul ©3MEPEHHs IapaMeTPOB IeHepaTopa (4 4yaca).
BupTyanbHbIA KOMIUIEKC /I H3MEPEHHs TapaMeTpoB GHILTPOB (4 4aca).
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4.4. IPAKTHYECKHE 3AHATHA
Ha  mpakTh4yecKHX  3aHSATHSAX  PacCMaTpUBAIOTCA  THIIOBBIC  [OC/IE0BATEIbHOCTH

[IpOrpaMMHUPOBAHUS U CYUTBIBAHUA PE3YJIbTATOB M3MCPCHHS U3 HpI/I60pOB. IMOAKJIYOUYEHHBIX K HIMHC
KOII, a Ttakxe npoueaypbl IOCICAOBATEIBHOIO KW MapajUICJIBHOTO OIIpoca. I/I'Sy‘IaIOTCH TECTOBBIC
3aJIlaHU, a TaK)K€ IMOKa3aHbl BO3BMOXXHOCTH PCIICHUA 3a1a4 110 CPC.

(W]
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Tempbl 3ansiTHH B 6 cemecTpe

[IpuGopHo-MoaybHble cucTeMbl ¢ uHTepdedicom KOII.  Illuaa paHHBIX M €€
MyJIbTUILIEKCHPOBaHKE (Ilepesiada JaHHbIX: NPOrPaMMHbIX. W3MEPEHHH, aapeCHbIX, KOMaHI.
cocTosiHMs...). [lluHa ynpaBieHus: TUHUU, UX HazHaueHue. llluna CHHXpOHM3AIIMH.

O6men ganHbMH B KOII. AcuHXpoHHBIH 0OMeH JaHHbIMH. CKOPOCTHOH OOMEH JaHHBIMH B
cootBeTcTBUU ¢ HS-488.

[TocnenoBaTeIbHBIH ONPOC TPUOOPOB.

[NapasienbHbIi OIpoc MpubopoB,

Azpecanus npubopa Ha IpueM U nepezady. MaeHTudukanus KOHTPOJLIEPOM ajipeca «CBOH) —
«HYKOWP.

Untepdeiicuple KoMaHabl M UHTepdeicHblE  (YHKLHUH. [Ilpumepsl U 0COOEHHOCTH
untepdeiicHpx yakuui U, I1, CH. CII. 3. u ap.

[TporpammupoBanue mpubopos Ha nmpuMepe B7-34, U3-64 u I'3-119.

CuunThIBaHME pe3yabTaToOB H3Mepenus u3 npudbopos KOIIL

Apxutektypa cucteM KOIT 11s1 THIOBBIX 3aJa4 UCIIBITAHUH.

Tembl 3aHsiTHII B 7 cemecTpe

BricTpojeiicTBHEe NPUOOPHO-MOYJIBHBIX CUCTEM M IIYTH €T0 MOBBIILICHHUS.

CraHapTHbIE KOJIbI, 00lIMEe KOMAH/bI, IPOTOKONBI U MOC/Ie10BaTeIbHOCTH. ObsA3aTenbHble H
pexoMenaarenbabie kKoMau bl IEEE-488.2 u mpoToKoIbL.

VHupHKaLKs TporpaMMUpoBanus mpubopoB Ha ocHoe sizbika SCPL.  Cnenuduxanns
SCPI. Komanasl SCPI, ux HazHaueHHE U OCOOEHHOCTH.

[TporpammupoBanue 1o GpyHKIHOHATBHOM CXEMe M T10 3aj1ayde.

IIporpammHuoe obecniedenne uHTepdencHpix mmar 1IK. IlpuMmepbl HCmoib30BaHUS KOMaH]
BBICOKOT'O YPOBHS.

ITpoextuposanue apromaru3uposanHbix MC. [Tpumepst UC nns ucnbiranus POA.
Usmepurensuble  kaHaabl.  Kommonentel  MC:  u3MepuTesnbHBbIC,  CBs3ylOLME W
BeIYMCIMTENBHBIE. ATTecTaius u noBepka MC. Cepruduxauus MC.

OcHoBHBIE TPHEMbI 00pab0TKH U MPEACTABICHUS YKCIIEPUMEHTAIbHBIX TaHHbIX.

CocTraBiieHHE TIPOrPAMMBI IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH, BKIIIOYas BBIOOP TEXHHUYECKHUX
cpencTB u 00pabOTKy pe3yJbTaToB.

5. BUI ATTECTALIUU
JK3aMeHbI B 6 1 7 cemecTpax

6. KOIMYECTBO 3AYETHBIX EJJMHHUIL
3 B 6 cemecTpe H 3 B 7 cemecTpe
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