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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1|enbto ocBoeHus nuctMILIAHBL "CrcTeMa cOopa JaHHBIX B TPAHCIIOPTHBIX CHCTEMaX MOHUTOPHHIA U YIIPABJICHUS" SBIISCTCS
(bopmupoBaHe TPOPECCHOHATEHONH KOMIIETEHIIMH B 00JIaCTH 3HAHWH METOJI0B aHajIM3a U 00pabOTKH HaY4HBIX JTaHHBIX,
Pe3yIbTAaTOB HKCIIEPUMEHTOB 1 HAOJIIOIEHHNUH B cUCTeMax cOopa JIaHHbIX, YMEHHUS pa3padaThiBaTh CUCTEMBI cOOpa TaHHBIX,
3G GEKTUBHO peanu3yIoNre 3aIaHHbIE METO bl H AJITOPUTMbI 00paOOTKH PE3yJILTATOB M BJIAJICHUS HABBIKAMHU OTIPEICIICHHUS
[I0Ka3aTeNii JOCTOBEPHOCTH Pe3yIbTaTOB 00pabOTKU SKCIEPUMEHTOB U HAOIIOICHHUM B cucTeMax cOopa JaHHBIX B 3a/1auax
MOHHUTOPHHTA M YIPaBJICHUS TPAHCIIOPTHBIMHA OOBEKTAMH

1.2
1.3
1.4
2. MECTO JUCLHMIIJIMHBI (MOJY.JI5I) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI
Hukn (pazgen) OIL: |BI.B.Z[B.01.02

3. KOMIIETEHIINHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIIMHBI (MO JIS)

40.011. Ipodeccuonansusiii cranaapt "CIHEINUAJINACT 1O HAYYHO-UCCJUIEJOBATEJIBCKHM U ONIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBep:kaénnsblii npukazom MuHucTepCcTBAa TPYAa U cOUMaIbHOM 3amuThl Poccuiicko
®enepanuu ot 4 mapta 2014 r. N 1211 (3aperucrpupoBal MuHucrepcrsoM octunuu Poccuiickoii ®@egepanuu 21 mapra 2014 r.,
peructpanuonnblii N 31692)

ITK-3. B. [IpoBeieHrE HAYYHO-UCCIIEA0BATENBCKAX U OMBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MPH UCCIICOBAHUH CAMOCTOSTEIBHBIX TEM
B/02.6
[TpoBeneHue paboT no 0OpadOTKE 1 aHATIM3Y HAYYHO-TEXHHUECKOH MH(OPMALIMU U PE3YJIbTATOB HCCIICAOBAHUN

B pe3ysbTaTe ocBOeHNs JMCHUILTUHBI (MOAYJIs) 00yUalommiicst 10J1:KeH

3.1{3naTn:

3.1.1|meTonbl aHanu3a ¥ 0OPaOOTKH HAYyUYHBIX (TOM YUCIIE OONBIINX) JAHHBIX, PE3yIbTaTOB SKCIEPUMEHTOB U HAOIIOJCHHUN B
cucreMax cOOpa JaHHBIX AJIS 33724 MOHUTOPUHTA U YIPABICHUS

3.1.2
3.2|Ymerh:

3.2.1|pa3pabaTbiBaTh cUCTEMBI cOOpa JaHHBIX, 3Q(EKTUBHO peau3yroNIre 3aJaHHbIe METO bl K aJITOPUTMBI 00pabOTKH Pe3yIbTaTOB
HKCIIEPUMEHTOB U HaOJIIOJCHUH B 3a1ayaX MOHUTOPHHTA U YIIPABICHUS
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3.3|Baagers:

3.3.1|HaBelkaMu OIpeJeNIeHus I0Ka3aTeNi JOCTOBEPHOCTH PE3yIbTaTOB 00PaOOTKU SKCIEPUMEHTOB M HAOJIIOACHHUH, a TaloKe
TECTHPOBAHMS CHCTEM cOOpa JaHHBIX B 3371a9aX MOHHTOPHHTA 1 YIIPaBICHHUS TPAHCHOPTHBIMU 00BEKTaMH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOY JIS)

Kon HaumenoBaHue pa3ziesioB U TeM /BU/1 3aHATHS/ Cemectp / | Yacos | IIpumeuanue

| 3aHATHA Kvpc
Paznen 1. OcHoBHBIE IapaMeTPbl M XapaKTEPUCTHKH CHCTEM c00pa JaHHBIX B

TPAHCNOPTHBIX CHCTeMaX MOHMTOPHMHIA W YNIPABJICHUA

1.1 Knaccuguxkarus cucrem coopa gaHHbIX. LIeHTpain30BaHHbBIC U paclpe/Ie/ICHHbIC 1 4
cucteMbl cOOpa JaHHBIX JUIi MOHUTOpUHTA U yripaBienus /T1p/

1.2 basoBele anropummnueckue, TEXHUYECKHUE M IPOrPAMMHBIE CPECTBA AJISl CONAHMS 1 4
cucteM cbopa JaHHBIX, MOHHTOPHHTA U yrpasineHus /I1p/

1.3 OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU U3MEPUTENIBHBIX IpeoOpa3oBaTeiei: 1 4
ypaBHEHHE NTPe0oOPa30BaHMs, IPaLyUPOBOYHASL XapaKTEPUCTUKA, UyBCTBUTEIBHOCTD,
norpeuHocty /IIp/

1.4 Cucremsl coopa naHdopmanuu Ha ocHoBe mHH ISA, PCI u USB. UnTepdeiicst MOK, 1 4
VME, STD, PC104 /Cp/
1.5 CriocoObl MOJKITIOUYEHHUST YCTPOMCTB CBSI3H ¢ 00BbEKTaMH KOMITBIOTEPHBIM CHCTEMAaM 1 5

cOopa maHHBIX U ynpasiaeHus. MaTepdeichl MPpUOOPHBIX, BHIYUCIUTEIBHBIX
cucrem /Cp/

Pa3znen 2. Knaccugukanust norpeimHocreiil H13MepuTelIbHbIX IpeodpasoBareleii
U MeTO/Ibl YMeHbLIeHHsI MO pelHocTeil

2.1 ITorpemnoctu cpenctB n3mepenus. CTaTuyeckue U TMHAMHYECKHE IOTPEUTHOCTH, 1 4
OCHOBHAs1 M JIONIOJHUTEINIbHBIE ITOTPELTHOCTH, CUCTEMaTHYecKas U ciydaiHast
COCTaBJIAIIOIINE OCHOBHOI norpenrHocta /I1p/
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JluHaMuYecKue XapakTepUCTUKU U3MEPHUTENBHEIX ITpeoOpa3oBarteeil: nepeaaroynas
(yHKIHSA, KOMIUIEKCHAs 9yBCTBUTENbHOCTE, AUX, ®UX, nepexoaHas
XapaKkTepUCTHKa, TMHAMHYecKas rnorpemHocts /I1p/
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MeTo/Ibl, aNrOPUTMBI U TEXHHUYECKUE CPEICTBA YMEHBIICHHUS CTAUIECKHX U
JMUHAMHUYECKUX TIOTPEITHOCTEeH U3MEPUTEIIBHBIX npeoOpasoBateneit /TIp/
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CucTeMbl cO0Opa TaHHBIX U YIIPABJICHHS HA OCHOBE MPOMBIIIICHHBIX CETEH.
[TpombInuienHsbie okanbHbIe ceTH (fieldbus): Ha3HaueHHe, 0COOEHHOCTH, MTPUHIHIIBI
IOCTPOEHUS U OCHOBHBIE TuIbl /Cp/

2.5

ITpotokossl CAN, Profibus, Interbus-S, DeviceNet u apyrue, moaiepxuBacMbie
npou3BoauTesiMU o0opynoBanus fieldbus. OcobeHHOCTH peanu3aiu
npomsliineHHoi ceru Industrial Ethernet /Cp/

2.6

KoMMyTaTopbl H3MEpHUTENbHBIX CUTHATIOB. CTPYKTYPHBIE CXeMbI KOMMYTaTOPOB
aHAJIOTOBBIX M IU(POBBIX CUTHATIOB. XapaKTEPUCTHKH KoMMyTaTtopos /Cp/

Paznen 3. Texunuyeckue 1 NporpaMMHbIe Cpe/IcTBA pacnpeeeHHbIX CHCTeM
cOopa TaHHBIX TPAHCIIOPTHBIX CHCTEM MOHUTOPHHIA U YIPaBJIEeHUS

3.1

CpencTBa KOMMYHHKAILIMHM PacpeelICHHbIX CUCTEM cOopa TaHHbIX. [IpoMbIIITICHHbIC
CeTH ISl MOHUTOPHMHTA M YIIPaBICHHs] TPAHIIOPTHEIMU 00bekTamu /I1p/
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[Mpumenenne SCADA, OPC u WEB TexHonoruii B pacnpezielieHHbIX CUCTeMax coopa
JTAaHHBIX B TPAHCIIOPTHBIX CUCTEMaX MOHHUTPUHITA U yripasieHus /Ilp/
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[Tomexo3aImunIeHHOCTh U3MEPUTENBHBIX peoOpa3oBareneil. CriocoOb
raJbBaHHIECKON Pa3BsI3KH U3MEPHTEIBHBIX NpeodpaszoBareneii /Cp/
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Merto/ibl IEPBUYHOM 00paOOTKH CUTHAJIOB B cUCTeMax cOopa JaHHbIX. MeToabin
AJITOPUTMBI pas3aCJICHNUA U BOCCTAHBJICHUS CUT'HAJIOB B 3aa4aX MOHUTOPHUHIa
CIIOHBIX 00BeKTOB /Cp/

3.5

Cucremsl cOopa JaHHBIX Ha OCHOBE Web-TexHOIO0ruil.
Cucrtembl cOopa JaHHBIX Ha OCHOBE MH)KeHepHoro naketa LabVIEW

/Cp/

Pa3nen 4. CamocTosiTe/IbHAas padoTa

4.1

[MoaroroBka k npakTudeckuM 3aHstusm /Cp/

32

4.2

Wzyuenue nononHutenbHoi aureparypsl /Cp/

8,75

Pa3pgen 5. KouTakTHEIE Yachl HA ATTECTALUIO

5.1

3auer /KA/

0,25

5. OHEHOYHBIE MATEPHUAJIbI

OmueHOYHBIC MaTePHAITBI IS IPOBEICHHS IPOMEKYTOUHON aTTECTAI[MN 00yJaroIUXCs IIPUBEICHBI B IIPHIOKEHNH K paboueil mporpaMme
JVICTIATIITAHEL.
DopMbI U BUJBI TEKYIIET0 KOHTPOJISI O JUCHUILIMHE (MOLYJII0), BUBI 3alaHUH, KPUTEPUU UX OLCHUBAHUS, paclipeieneHue 0auioB Mo
BHUJIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAfOTCS MPEIofaBaTeNIeM JUCIHILTHHEI C YUYETOM €€ CIIeIU(UKH ¥ JOBOJATCS O CBEACHUS
00y4aroIuxcst Ha HEPBOM yUeOHOM 3aHATHH.
TexyIuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS IPENOaBaTeNeM JUCIUIUINHEI (MOLYJIs), KaK IPaBUIIo, ¢ ucroab3oBanueMm DMOC
WITH ITyTeM TIPOBEPKHU ITICHMEHHBIX paboT, MPeIyCMOTPEHHBIX PAa0OYNMH NIPOrpaMMaMH AUCIHILTHH B PAMKaX KOHTAKTHOH pabOThI U
caMoCTOsATeNbHON paboTh! oOydaromuxcs. s GUKcupoBaHUs pe3yIbTaToOB TEKYIETO KOHTPOIS MOXKeET Hcnoib3oBatses DMOC.

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIITUHBI (MOAY JIST)

6.1. PexoMennyemas aureparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue U3znatensc . agpec
TBO. TOJI
JI1.1 |3acoB B. A. ApXHUTEKTypa pacipe/eleHHbIX aBTOMAaTH3HPOBaHHbBIX chcTeM: |Camapa: https://e.lanbook.com/b
KOHCTICKT JICKIU1 Cam['VIIC 00k/130364

,2011




ABTOPBI, COCTaBUTEIH 3arnaBue Uznarensc Omn. agpec
TBO. TOI
JI1.2 |Cumakos I'"M., MHUKpONpOIIECCOPHBIE CUCTEMBI yIpaBiieHus diekTponprBogaMu |HoBocubu | https://e.lanbook.com/b
Bopoaun A.M., KoTH |1 TEXHOJIOTHYECKUMH KOMIUIEKCaMH: yuel. mocobue pex: HI'TY, 0ok/118247?
H.A., Ilaskpam FO.B. 2016 category=1541
6.1.2. lonotHUTeIbHAS TUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue W3narensc On. agpec
TBO. TOJT
JI2.1 |Benoronos 1O. 1. HudopmaiimonHoe obecrieueHre ypaBiIeHUs MPOIECCaMu Hpkyrck: | https://e.lanbook.com/b
MepeBO30K: yueOHoe ocodue HpI'VIIC, 00k/157889
2018

6.2 UHdpopManHOHHBIE TEXHOJIOTHH, HCI0JIb3yeMble IIPH OCYILECTBICHUH 00pa30BaTeJbHOI0 Ipolecca N0 JUCHUIIUHE (MOIYJII0)

6.2.1 IlepeyeHb TNIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOr0 NPOrPAMMHOI0 odecreveHust

6.2.1.1

Mat lab 14 JToroop Ne 0342100004812000038-0001013-01

6.2.12

Microsoft Windows 8.1 JOT'OBOP Ne0342100004814000045

6.2.2 IlepeueHb npodeccHoOHAIBHBIX 023 JAHHBIX H MH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

Kpynueiimmii BeO-cepBuc it XxoctuHra [T-IpoeKToB 1 UX COBMECTHOM pa3paboTku- https:/github.com/

6.2.2.2

Basa kuur u nyonukamuit DnekrponHoi oudnuoreku "Hayka n Texuuka' - http://www.n-t.ru

6.2.2.3

IMopran ms pa3paboTUNKOB HIEKTPOHHON TeXHUKH: http://www.espec.ws/

6.2.24

baza nannbix «bubnuoreka nporpammuctay https:/proglib.io/

6.2.2.5

Baza nannbx «OTpaciieBoi MopTan CreraIucToBy http://www.connect-wit.ru/

6.2.2.6

Tapant.py https://www.garant.ru/

6.2.2.7

Koncynerautllmoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIMHBI (MOJAY JIA)

7.1

Y4eOHble ay TUTOPUH JUIs IPOBEJCHUS 3aHIATUH JIEKIIMOHHOTO TUIIA, YKOMIIJIEKTOBAaHHbIE CIIELUAIM3UPOBAHHON MeOEIbIo 1
TEXHHYECKHUMH CPEICTBAMHU O0YUYECHUS: MyJIbTHMEIUIHOE 000pYAOBaHUE IS IPEIOCTABICHHS YIeOHOH HH(POPMAIIUH OOIBIION
ayAUTOPUM W/UIM 3BYKOYCHUJIMBAIOIee 000pyJ0BaHUE (CTAllMOHAPHOE UIIH IEPEHOCHOE).
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YueOHble ayIUTOPUH IS IPOBEACHHS 3aHATHIH CEMHHAPCKOTO THIA, TPYIIIOBBIX M HHAWBUILYaNbHBIX KOHCYJIBTANN, TEKYIIETO
KOHTPOJISl ¥ POMEXKYTOUYHON aTTeCTallik, YKOMIUIEKTOBAaHHbIE CHIEIUAIN3UPOBAHHON MEOEIbIO M TEXHUYECKUMH CPEJICTBAMU
00y4eHHs: MyTbTUMEIHIHOE 000pyIOBaHHE H/UITH 3BYKOYCHITBAIOIIee 000pyIoBaHHe (CTAlHOHAPHOE WU MIEPEHOCHOE)
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INomemeHust 17151 cCaMOCTOSATEIbHON pabOTHI, OCHANIEHHbIE KOMIIBPIOTEPHOH TEXHUKON ¢ BOSMOXKHOCTBIO TIOAKITFOUEHHUS K CETH
"NHTepHetr" 1 oOecrieueHreM JI0CTYIIa B AJIEKTPOHHYI0 HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA.

7.4

Iomemenus 1yt XxpaHeHUs ¥ NPOGHIAKTUYECKOT0 00CIy>KUBAHUS yueOHOro 000py J0BaHUS

7.5




