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1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

1.1{Ienbr0 OCBOSHMS QUCLHUILINHEI SIBISIETCS. POPMHUPOBAHUE KOMIIETEHIINI B 00JIACTSIX CTPYKTYPHI allllapaTHBIX U
ApPXUTEKTYPBI IPOTPAMMHBIX IIATHOPM cUTEM cOOpa AaHHBIX HA IKEJIE3HOAOPOXKHOM TPAHCIIOPTE, IPOCKTUPOBAHHUS
OTJIIKA CHCTEMHBIX W IIPUKJIAJHBIX IPOTPAMMHBIX IIPOIYKTOB U CTAHAAPTOB HH()OPMAIIMOHHOTO B3aUMOICHCUBHS
cucteM cOopa JaHHBIX, aHAM3a METPOJOTHYECKUX XapaKTEPUCTUK U TEXHOJIOTHH d3(PPEKTUBHOTO IPUMEHEHHS CUCTEM
cOopa JaHHBIX B 33/1a4aX JKeJIE3HOIOPOKHOTO TPAHCIIOPTA

2. MECTO JUCHUATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJBHOM MPOTPAMMBI

Huka (pazgen) OIT: |(DTI[.04

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIA)

ITK-3 Crioco6en pa3pabatbiBaTh rpaduueckuii 1u3aifH nHTepdeiica, IPOEKTUPOBATh MOJI30BATEIbCKUE HHTEPGHENCH 10 TOTOBOMY
00pasIly WM KOHIENINH HHTepdetica

ITK-3.1 IIpumeHsieT HOPMAaTUBHYIO JOKYMEHTALUIO B COOTBETCTBYIOIIEH 001acTu 3HaHUM

40.011. ITpodeccuonanbueiii crangapt "CIIEIIUAJIMCT IO HAYYHO-UCCJIEJOBATEJIIbLCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBep:x1éHHbIIi NpukazoM MuHNCTEPCTBA TPYAA U CONUATBHON 3alIUTHI
Poccuiicko @enepanuu ot 4 mapta 2014 r. N 1211 (3aperucrpupoBad MuHucTepcTBOM I0cTHINH Poccniickoii @enepanun 21
mapra 2014 r., peructpanuonnbiii N 31692)

[IK-3. A. IIpoBeieHre HayYHO-UCCIIEA0BATENbCKIX 1 ONBITHO-KOHCTPYKTOPCKUX Pa3pab0TOK MO OTASNIBHBIM pa3zienaM TeMBbI
A/01.5 OcymiecTBieHue MpoBeACHUS paboT Mo 00pabOTKe U aHAIHM3Y HAyYHO-TEXHHUYECKOH MH(DOPMAIIUU U PE3YJIbTATOB
HCCIIEIOBaHMI

B pe3ysabTaTte 0cBOeHHMS JMCHUILUINHBI (MOLYJIs1) 00y4Yarouiics 10AKeH

3.1|3unarn:

3.1.1|crannapTHelie HHTEPdEHCH A MOAKIIOUSHUS YCTPOMCTB cOOpa JaHHBIX K 00BEKTaM JKeJe3HOIOPOKHOTO TPAaHCIIOPTA,

3.1.2|HOpMaTUBHBIC aKThI, PETIAMEHTUPYIOLIYIO JOKYMEHTAIIUIO, JICHCTBYIOIINE B OPTaHU3AIUAX, TOCYAapPCTBEHHBIC
CTaH/aPTHI, UCIIOIb3YEeMBbIE IIPH POSKTUPOBAHUH YCTPOHCTB cOOpa JaHHBIX Ha JKEJIE3HOAOPOKHOM TPAaHCIIOPTE;

3.2|Ymerh:

3.2.1|ocymiecTBisATh BBIOOP M 000OCHOBAHUE PAIlMOHATIBHBIX TUIIOBBIX apXUTEKTYp YCTPOICTB cOOpa JaHHBIX Ha 00BEKTaxX JJIs
KOHKPETHBIX TPAHCIIOPTHBIX MPHIIOKEHHH; OLIEHMBATh METPOJIOTHIECKUE XapaKTEPUCTHKU H TI0Ka3aTell 3 GEeKTHBHOCTH
Pa3IMYHbIX cucTeM cOOpa AaHHBIX

3.3|Baagers:

3.3.1|HaBbIKaMU OTJIAJKH U TECTHPOBAHUS aIMapaTHBIX M MPOTPAMMHBIX CPEICTB CHCTEM COOpa JaHHBIX HA OOBEKTAX
JKETIC3HOJOPOIKHOTO TPAHCIIOPTA; HABBIKAMHE A/IATITAIIMH TUIIOBBIX CHCTEMHBIX, TPHKIAIHBIX TPOTPAMM U
MOJTB30BATEIBCKIX HHTEP(EHCOB IS peleHus 3a1a4 cOopa JaHHBIX TS Pa3IHMYHBIX OOBEKTOB JKEJIE3HOIOPOIKHOTO

TpaHcropTa
3.3.2
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOY JIS)
Kon HaumenoBanue pa3eioB U TeM /BUA 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
3aHATHUS Kvbc

Pa3gen 1. OcHoBHBbIE (PYHKIIMHU U AJITOPUTMBI CHCTEM c0OPa TaHHbIX.
Pa3Butne TexHosoruii c6opa JaHHbBIX Ha JKeJIe3HOIOPOKHOM TPaHCIOpTe.

11 Oco0eHHOCTH TPOMBIIUICHHBIX KOMMYHHUKAIMOHHBIX ceteif /I1p/ 6 2
1.2 OCHOBHBIE THIIBI CUCTEM cOOpa JaHHBIX Ha 0a3e MPOMBINIIEHHBIX ceTel /TIp/ 6 2
1.3 Iporoxomsr CAN, Profibus, Interbus-S, DeviceNet u mpyrue, 6 2

NoJiIep>KuBaeMble npoussoautessimu obopynosanus fieldbus /ITp/

1.4 IMonknroueHue u 6 2
HACTPOWKa MPOMBIIICHHOTO 000PYI0BaHHUS,
pabotatoniero Ha 6a3e NpoMbIUIeHHOH cet RS-485
/J1a6/

15 W3yueHre NpuHIMITOB 6 2
PabOTHI ¢ MPOMBIILICHHBIM 000PYI0OBaHHEM B
PacIpeaeICHHBIX CHCTEMAaX YIPaBICHUS
/J1a6/

1.6 W3zyuenue, Hactpoiika u padora ¢ OPC— cepBepom 6 2
/J1a6/

Paspen 2. [Ipombiiiennas KoMMyHuKanuonHas cets Industrial Ethernet

2.1 OcobennocTr peanusain mpomeinuiernoi cetu Industrial Ethernet /ITp/ 6 2




2.2 Ocuoenslie Bupl Tononoruii cett INDUSTRIAL ETHERNET /TIp/ 6 2

2.3 ITpumepst npumenenus cetu INDUSTRIAL ETHERNET Ha sxene3H010p0XHOM 6 2
tpancnopre /TIp/

24 W3y4enue npuHIKIIOB 6 2
pa6otei co SCADA cucremamu Ha IpUMeEpe
SCADA TRACEMODE

/J1ab/

2.5 W3ydenue ocHOB 6 2
POrPaMMHUPOBAHUS TIOCPEACTBOM JIOTHYECKUX (DYHKIIUIA 1
CO3/1aHHMs BU3YaJIbHOM 000JIOUKH B Cpelie

pazpaborkn TRACEMODE

/JTab/

2.6 ITporpaMMupoBaHue aBTOMaTHUECKUX/MEXAaTPOHHBIX CHCTEM U CO31aHHE 6 2
JUISL HUX BH3YaIbHOH 000T0UKH
/J1ab/

Pazgen 3. BecipoBoanble ceTH M MX IPHMEHEHHE HA TPAHCIIPTe

31 Bunbl TexHonoruil 6ecnpoBoiHOi nepenaun gaHHbIX /IIp/ 6 2

3.2 [punnumne pabotsl 6ecripooHoit cetn RADIO ETHERNET /TIp/ 6 2

3.3 OpraHu3anys nocTpoeHUs: OECIPOBOAHBIX CETEH Ha OCHOBE MPOTOKOJIOB 6 2
802.11.06ecneueHre 6€30MaCHOCTH B OECITPOBOIHBIX CETAX
Mp/

34 U3yueHne ocHOB 6 2
B3aUMOJICHCTBHS C MPOMBIILICHHBIM 000PyI0BaHHEM
nyteM ucnoib3oBanus ASCII koman

/J1a6/

35 W3yueHne CBOHCTB U 6 2
THUIIOB CUTHAJIOB MOCPEACTBOM SI3bIKA
nporpammupoBanus MC VISUAL BASIC
/JTab/

3.6 Opranuzanust BBOZAA 6 2
JIMCKPETHBIX CHTHAJIOB
/J1ab/

Pa3nen 4. CamocTosiTesibHast paboTa

4.1 IMoaroroBka k npakTuyeckum padoram /Cp/ 6 9
4.2 IMoaroToBka k 1abopaTopHbIM padotam /Cp/ 6 18
4.3 IMoarororka k 3auety /Cp/ 6 8,75

Pa3nen 5. KoHTaKTHbIE Yachbl HA aTECTAIUIO

5.1 3ager /KA/ 6 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHBIC MaTepUabl ISl IPOBEACHMS IPOMEXYTOIHOM ATTECTALMH 00YYarOIIMXCS IIPUBEICHBI B IIPUIOKEHHUH K paboueii
pOrpaMMe TUCIUTITHHBI.

@DopMBI U BHIBI TEKYIIETO KOHTPOJIS 110 TUCLHILTHHE (MO/YITI0), BUBI 3aIaHUI, KPUTEPHX UX OLCHUBAHUS, pacIpeeieHne 0amioB no
BHUJIaM TEKYILETO KOHTPOJISI pa3pabaThIBAIOTCS MPEMoIaBaTe/ieM AUCIUILTHHBI C YYETOM €€ CrIeHUGHUKN 1 JOBOAATCS 0 CBEICHUS
00y4aromuxcsl Ha IePBOM y4eOHOM 3aHSITHH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENOaBaTeNIeM TUCIUIUIMHBI (MO/YJIs), KaK MPABUIIO, C UCIIOJIb30BAHUEM
BUOC wuinu myTeM IPOBEPKU MUCHMEHHBIX pa0oT, MPeLyCMOTPEHHBIX Pab0YMMHE IIPOrpaMMaMi AUCLHUILUINH B PAMKaX KOHTAKTHOM
pabOThI M CAMOCTOSITENILHOM paboThl 00y4aromuxcs. J{yis GUKCHPOBaHUS PE3yIbTATOB TEKYHIETO KOHTPOIIS MOXKET HCIIOJIBb30BATHCS
3UOC.

6. YHEBHO-METOINMYECKOE U THO®POPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJIMHBI (MOLY JIS)

6.1. Pexomennyemas qutepatypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpLI, COCTaBUTEIIN 3ariraBue Hznarensc O azapec
TBO. I'OJ




ABTODBI, 3arnaBue W3natensc DO5. aapec

COCTABUTENN TBO. TOI
JI1.1 |Momkuu B. B. ABTOMaTH3MPOBAHHBIE CHCTEMBI cOopa u o6pabotkn |Mocksa:  |https://e.lanbook.com/book/163834
JIaHHBIX: METOJIUYECKUE YKA3aHUs PTY
MUPDA,
2020

6.1.2. JlonoTHUTeILHAS JUTEPATypa

ABTODHI, 3arnaBue Wznatensc D11. anmpec
COCTABHTEIN TBO. TOIT
J2.1 |Crpyxxkun H. IL, ba3pl 1aHHBIX: IPOEKTUPOBAHUE: YUeOHUK JUIst By30B|Mocksa: https://urait.ru/bcode/469021
loguu B. B. IOpaiir,
2021

6.2 UudopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYIIeCTBJIEHHN 00Pa30BaTEJIHLHOT0 MPOIecca M0 THCIUTLINHE
(Mony.J110)

6.2.1 [lepeyeHb TUIEH3HOHHOTO ¥ CBOOOTHO PACPOCTPAHIEMOr0 MPOTPAMMHOI0 00ecredeHust

6.2.1.1|{Mat lab 14 JTorosop Ne 0342100004812000038-0001013-01

6.2.1.2|Microsoft Windows 7

6.2.1.3|Scilab 5.4 http://www.scilab.org/scilab/license CeCILL (coBmectumoii ¢ GPL)

6.2.2 “epe'-leHb l'lpO(l)eCCl/IOHa.]'lLHl)lX a3 JAHHBIX U I/lH(l)OpMaIIHOHHbIX CIIPABOYHbIX CUCTEM

6.2.2.1|ba3a kuur u mybarkanuii JnektporHoi 6ubinorexkn "Hayka n Texuuka"- http://www.n-t.ru

6.2.2.2|KpynHeiimmit BeG-cepBuc st xocturra | T-npoekToB u ux coBMecTHOU paspaborku-https://github.com/

6.2.2.3|ITopTasn must pa3spaboTUMKOB IMEKTPOHHOM TexHUKH: http://www.espec.ws/

6.2.2.4|ba3a mannbix «bubmmoreka nmporpammuctay https://proglib.io/

6.2.2.5|KoHcynbpTanT mioc

6.2.2.6|1Iu¢popmannonnas cuctema TAPAHT

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCITUIIJIMHBI (MOY JIS)

7.1|YueOubie ayquTopun Uis IPOBEICHNUS 3aHATHI JIEKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICIIHATN3NPOBAHHON MEOCIIBIO U
TEXHHYECKUMHU CPEJICTBAMU O0YUYCHUS: MYJIbTUMEINITHOE 000pYIOBaHUE ISl TPEAOCTABICHUS yueOHOI nHopMaIiu
0OJIBIION ayANTOPHN H/HMITH 3BYKOYCHIIHBarOIee 000pyJ0BaHKe (CTAIMOHAPHOE UIIH TIEPEHOCHOE).

7.2|Y4eOHble ayTUTOPUH [T IPOBEICHUS 3aHATHH CEMUHAPCKOTO THIIA, IPYIIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS H IPOMEKYTOUHOH aTTECTAINH, YKOMIUICKTOBAHHBIE CIIELIHAITN3UPOBAHHON MEOEIBIO U TEXHHYECKUMHU
cpeacTBaMH 00y4eHHs: MyJIbTUMEIUIHOE 000PYA0BaHHE 1/UIU 3BYKOYCUIUBAOLIEe 000pYyA0BaHUE (CTALIMOHAPHOE HIIH
MIEPEHOCHOE)

7.3|TTomenieHus UIst CaMOCTOSITEIbHOM paboThl, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOI ¢ BO3MOXKHOCTBIO ITOJIKJIIOYEHUS K
cetr "MHTepHET" M 0OECIeueHHEeM JI0CTYIa B 3JICKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEILHYIO Cpely YHUBEPCUTETA.

7.4|TTomemeHus Ut XpaHEHUs ¥ TPOQUIAKTHYECKOT0 00CIyKUBaHHUS y4eOHOr0 000py10BaHUS

7.5|Y4eOHble ayTuTOpUH TS IPOBEICHHS JTA00PATOPHBIX Pa0OT YKOMIUIEKTOBAHBI CHICIIUATIN3UPOBAHHON MeOEIbIO 1
TEeXHUYECKUMHU CPEeICTBAMU 00yUCHUS: HOYTOYKH WIIM KOMIIBIOTEPI, IOIKII0UEHHbIE K JokanbHO# cetu CamI VIIC.
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