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1. HEJIX OCBOEHUA TUCHUIIIMHBI (MOJY JIS)

1.1|1enbt0 OCBOCHHUS AUCIMILIMHBI ABJISCTCS (OPMUPOBAHUE KOMIIETECHIIMN B 00JIACTAX CTPYKTYPHI allllapaTHBIX U
ApXHUTEKTYPbI POrPAMMHBIX IJIaT(HOPM CUTEM COOpa NAHHBIX HA JKEJIE3HOJIOPOKHOM TPAHCIIOPTE, MPOSKTUPOBAHHS
OTJIaJIKU CUCTEMHBIX U TIPUKJIAJHBIX POTPAMMHBIX IIPOAYKTOB M CTaHIApTOB MH()OPMAIIMOHHOTO B3aUMOICHCHUBUS
cucTeM cOOpa JaHHBIX, aHATH3a METPOJIOTMYECKUX XaPaKTEPUCTUK M TEXHOJIOTUU 3()(HEKTUBHOTO IPUMEHEHHUS CHCTEM
cOopa JaHHBIX B 33/1a4aX JKEJIE3HOJOPOXKHOTO TpaHCHIOpTa

2. MECTO JUCHHUTIIUHBI (MOJY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pa3gen) OIL: |CDTIL01

3. KOMIIETEHLM OBYYAIOILETOCS1, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMIITAHBI
(MOJY.JIST)

ITK-3 CriocobeH pa3pabarbiBaTh rpaduueckuil u3aiiH nHTepdeiica, IPOSKTHPOBATH MOJIb30BATEILCKHE HHTEP(EHCH MO TOTOBOMY
00pasiy WM KOHIEeNIuK naTepdeiica

I1K-3.1 [TpuMeHseT HOPMATUBHYIO JOKYMEHTAIIUIO B COOTBETCTBYIOIICH 00JIaCTH 3HAHUN

40.011. IIpodeccuonanbhublii crangapt "CIEIHAJIUCT I10 HAYYHO-UCCIIEJOBATEJIbBCKHM M OIIBITHO-
KOHCTPYKTOPCKUM PA3BPABOTKAM", yrBep:kaA€HHBIIi NpUKa30M MHUHHCTEPCTBA TPYAA H COLUAILHOMN 321U ThI
Poccuiicko ®@enepanuu ot 4 mapra 2014 r. N 1211 (3aperucrpupoBan MunucrepcrsoM octunuu Poccuiickoii @egepanuu 21
mapra 2014 r., peructpanuonnsiii N 31692)

ITK-3. A. TIpoBeieHHE HAYYHO-HCCIIEIOBATEIBCKUX M ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK 10 OTACIBHBIM pa3JiesiaM TeMbI
A/01.5 OcymiecTBieHne MPOBEACHUS paboT Mo 00pabOTKe U aHAIN3Y HAyYHO-TEXHUYECKOW HHPOPMAIH U PE3yIbTATOB
HCCIIEJOBAHUN

B pe3yabTaTe ocBOCHMS JUCHUIIMHBI (MOYJI51) 00YUYAIOLIUICH 10JKEH

3.1|3narnb:

3.1.1|cranmapTHbie MHTEPQEHCHI IS TIOAKIIOYEHUS YCTPOHCTB cOOpa TaHHBIX K 00BbEKTaM XKeJIe3HOJ0POKHOTO TPAHCIIOPTa;

3.1.2|HopMaTUBHBIE aKThl, PErJIaMEHTHPYIOLIYIO TOKYMEHTAIUIO, JEHCTBYIONIME B OPraHu3alisIX, FOCy JapCTBEHHbIE
CTaH/IapThl, UCIIOJIb3yEMBbIE IIPU IPOSKTUPOBAHUN YCTPOHCTB cOOpa JaHHBIX HA XKEJIE3HOJOPOKHOM TPaHCIIOPTE;

3.2|Ymern:

3.2.1|ocymmecTBiATs BEIOOP M 000CHOBaHUE PALIMOHABHBIX THUIIOBBIX apXUTEKTYP YCTPOHCTB cOOpa JaHHBIX HA 00BEKTax ULl
KOHKPETHBIX TPAHCIIOPTHBIX PHIIOKEHHH; OLIEHMBATh METPOJIOTHIECKHIE XapaKTEPUCTUKU H TIOKa3aTelH 3P GEeKTHBHOCTH
Pa3IMYHBIX cUCTEM cOOpa TaHHBIX

3.3|Baagern:

3.3.1|HaBbIKaMH OTJIAAKH U TCCTUPOBAHUS alllIapaTHBIX U IIPOrpaMMHBIX CPEACTB CUCTEM c6opa JAaHHBIX Ha 00BEeKTaxX
JKCJIC3HOAOPOIKHOTO TPAHCIIOPTA; HABbIKAMH aallTallu TUIIOBBIX CUCTEMHBIX, IPUKIIAAHBIX [IPOTpaMM 1
I10JIB30BAaTCIIbCKUX HHTep(l)efICOB JUIS pCHICHUS 3a1a4 c6opa JaHHBIX U1 Pa3JIMIHBIX 00BEKTOB JKCJIC3HOJOPOIKHOTO

TpaHCIopTa
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4. CTPYKTYPA U COAEP KAHUME JUCIUIIJIMHBI (MOAYJIST)
Kon HaumenoBaHue pa3iesioB U TeM /BU/I 3aHATHUS/ Cemectp / | Yaco | IIpumeuanue
| 3anaTud Kvne

Paznen 1. OcHOBHBIe (PYHKIMH M AJITOPUTMBI cHCcTeM c00pa JaHHBIX.
PaspuTue TexHosoruii c6opa JaHHBIX HA JKeJ1e3HOAO0POKHOM TPaHCIOPTe.

1.1 OCOOCHHOCTH MPOMBIIIJICHHBIX KOMMYHHUKAIIMOHHBIX ceTei /TIp/ 6 1
1.2 OCHOBHBIE THIIBI CHCTEM cOOpa TaHHBIX Ha 0a3e MPOMBINUICHHBIX ceteld /TIp/ 6 1
1.3 IIpotokonel CAN, Profibus, Interbus-S, DeviceNet u npyrue, 6 2

o iep >KUBaeMble pou3BoauTeNsiMu obopynosanus fieldbus /TIp/

1.4 Ioaxrouenue u 6 1
HACTPOHKa MPOMBIILIEHHOTO 000pyJ0BaHHS,
paboTatolero Ha 6aze NpoMbllUIeHHOR ceTu RS-485
/J1a6/

1.5 W3ydenne npuHIKIIOB 6 1
paboTHI ¢ IPOMBIIUICHHBIM 000PYAOBaHHEM B
pacIpesie/IeHHBIX CUCTEMaX YIPaBJICHUS
/J1a6/

1.6 Wzyuenwne, HacTpoiika u pabora ¢ OPC— cepBepom 6 2
/J1ab/

Paznen 2. [Ipombimennas kommyHukanuonHas cetb Industrial Ethernet

2.1 OcobeHHocTH peanu3anuu npomblinuieHHoi cetu Industrial Ethernet /IIp/ 6 2




2.2 Ocuogubie Buapl Tononoruii cet INDUSTRIAL ETHERNET /Tlp/ 6 2

23 IIpumepst npumenenus cetu INDUSTRIAL ETHERNET Ha sxene3Ho10poxHOM 6 2
tpancnopre /TIp/

24 W3y4denne npuHIKIIOB 6 2
pabotel co SCADA cucTeMaMu Ha IpuMepe
SCADA TRACEMODE

/J1ab/

2.5 N3yuenue ocHoB 6 2
MIPOTPaMMHUPOBAHHS TIOCPEICTBOM JIOTHIECKHX QDYHKITHHA 1
CO3JaHHs BU3YAJILHOH 000JIOUKH B cpefie

paspabotkn TRACEMODE

/J1ab/

2.6 ITporpaMMupoOBaHIe aBTOMAaTHISCKUX/MEXaTPOHHEIX CHCTEM U CO3/IaHUE 6 2
JUISL HUX BH3YaIbHOH 000T0UKH
/J1a6/

Pa3gen 3. BecipoBoanble ceTH M X IPHMEHEHHE HA TPAHCIIPTe

3.1 Bunsl Texnonoruit 6ecpoBoiHoil nepenaun aaHHbIX /I1p/ 6 2
32 Tpuniunet padotsl 6ecripoBoauoit cetn RADIO ETHERNET /Tlp/ 6 2
33 OpraHu3zanysi MocTpoeHus1 OECIPOBOIHBIX CETEH HA OCHOBE MPOTOKOJIOB 6 2
802.11.06ecmeuenne 6e30MacHOCTH B OECIIPOBOIHBIX CETIX
Mp/
34 N3yuyenue ocHoB 6 2

B3aUMOJICHCTBHSI C TIPOMBILIICHHBIM 000pY0BaHHEM
myTtem ucrnonszoBanust ASCII komang
/J1ab/

35 W3yuenne cBOICTB 6 2
TUIIOB CUTHAJIOB IIOCPEACTBOM SI3bIKA
nporpammupoBanus MC VISUAL BASIC
/J1ab/

3.6 Opranuzaiusi BBOJA 6 2
JAUCKPETHBIX CUT'HAJIOB
/J1ab/

Pa3nen 4. CamocTosiTesIbHast padoTa

4.1 IToaroroBka Kk nmpakTuyeckum padoram /Cp/ 6 16
4.2 IMoxnroroBka k adopatopubiM padoram /Cp/ 6 15
43 TToxroroBka k 3auety /Cp/ 6 8,75

Pa3nen 5. KoHTakTHbIE Yachl HA aTECTAUIO

5.1 3auer /KA/ 6 0,25

5. OHEHOYHBIE MATEPHUAJIBI

OueHOYHBIC MaTEPHAITBI IS IPOBEICHHS IPOMEXKYTOUHOH aTTECTAIIMU 00YyJarOIINXCs IPUBEICHBI B IPIIIOKEHNH K paboueit
IporpaMMe JUCHUILIUHBL.

@DopMBI B BUIBI TEKYIIET0 KOHTPOJIS IT0 AUCIUILTHHE (MOYIIIO), BUBI 33 1aHNH, KPUTEPHUH UX OLCHUBAHMSA, pacIpe/eIeHne 0amioB
10 BUJaM TEKYIIEro KOHTPOJIs pa3pabaThIBalOTCs NMPENoAaBaTeneM JUCHUIUIMHEI C YUeTOM €€ CeU(UKHN U JOBOJSTCS IO CBEACHUS
00y4aroIuXcs Ha IEPBOM yueOHOM 3aHATHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MPETofaBaTeNeM AUCIUILTHHBI (MOIyJIs), Kak MIPaBHIIO, C HCIIOIb30BaHUEM
OUOC uny nmyTeM NpoBEpKH MUCEMEHHBIX paboT, IPeLyCMOTPEHHBIX paOOYMMU IPOrpaMMaMHU JUCLUIIIMH B PaMKaX KOHTAaKTHOH
PaboTHI M CAaMOCTOATENBHOM PaboTh! o0ydaromuxcs. st GUKCHPOBaHHSA Pe3yIbTaTOB TEKYIIET0 KOHTPOIS MOJKET HCIIOTb30BAThCS
BUOC.

6. YAEBHO-METOAUYECKOE 1 HTHOOPMAINIMOHHOE OBECIHIEYEHUE JUCHHUIIJIMHBI (MOY JIST)

6.1. PexomeHnayemas aureparypa

6.1.1. OcHoBHas aUTepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue Uznarensc On. agpec
TBO. TOJI




ABTODHI, 3arnaBue N3narensc On. agpec
COCTABUTCIIN TBO. TOJT
JI1.1 |Momkus B. B. ABTOMaTH3HpPOBaHHbBIE CUCTEMBI cOOpa 1 00paboTku [Mocksa:  |https://e.lanbook.com/book/163834
JIAHHBIX: METOJUYECKUE yKa3aHUS PTY
MUPDA,
2020
JI1.2 |Tpodumenko B. H. |MukpomnporneccopHbie HHPOPMAITHOHHO- PocroB-Ha- |https://e.lanbook.com/book/134040
YIPAaBJIAIOMINE CUCTEMBI CBSI3U: yueOHoe nocodue  |JloHy:
PI'VIIC,
2019
6.1.2. lonotHUTeNbHAS IUTEPATYpPaA
ABTODHI, 3ariaBue Nsparensc On. agpec
COCTABUTEITHN TBO. TOJT
JI2.1 |Crpyxkun H. II.,  |ba3bl naHHBIX: IPOEKTUPOBaHUE: yUeOHUK I By30B [MockBa: https://urait.ru/bcode/469021
T'omun B. B. IOpaiir,
2021

6.2 MndopmManuoHHbIe TEXHOJIOIHH, HCIOJIb3yeMble IIPH 0CYILECTBJICHUH 00pa30BaTe1bHOI0 Mpolecca M0 JUCHUILINHE

(Moayar0)

6.2.1 [lepeyeHb JTUIIEH3HOHHOTO ¥ CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPaAMMHOI0 oGecreveHust

6.2.1.1

Matlab 14

6.2.1.2

Microsoft Windows

6.2.1.3

Scilab

6.2.2 Ilepeuenn npogeccHOHAIBHBIX 023 JaHHBIX 1 UH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Baza xaur u nyonukamuit dnexrponHoi oubnuorexu "Hayka n Texuuka'- http://www.n-t.ru

6.2.2.2

Kpynneiimmii Be6-cepsuc s xocTuHra IT-mpoekToB 1 MX cOBMECTHOI pa3paboTku-https://github.com/

6.2.23

Iopran st pa3paboTINKOB AEKTPOHHON TeXHUKH: http://www.espec.ws/

6.2.2.4

baza nannbix «budnnoreka mporpammuctay https://proglib.io/

6.2.2.5

Koncynprant miroc

6.2.2.6

WNudopmanunonnas cucrema TAPAHT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIINHBI (MOAY JIS)

7.1

VueOHble ayUTOPUH IS IPOBEACHHS 3aHATHIA JISKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CHICIUATIN3UPOBAHHON MEOETIBIO U
TEXHUUYECCKHUMH CPECTBAMH 00yUYCHHS: MyJIbTUMEANIHOE 000pyA0BaHUE IS IPEAOCTABICHUs y4eOHOH HHBOPMAIIH
0OJIBLION ayTUTOPUH H/WIIH 3ByKOYCHIIMBatOLIee 000pyAoBaHHE (CTAlIMOHAPHOE WIIH TIEPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH IS IPOBEICHUS 3aHATUH CEMHHAPCKOT0 TUIA, TPYNIIOBBIX U UHIVUBHLYaIbHBIX KOHCYJIBTAIHH,
TEKYIIET0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTalli, YKOMIUIEKTOBAHHBIE CIIEUAIM3UPOBAHHON MEOEIbIO 1
TEeXHUIECKHMH CPEACTBAMHU 00YUYEHUs: MyJIbTHMEINIHOE 000pYAOBaHUE U/WIN 3BYKOYCHINBAOLIee 000pYAOBaHUE
(cranmoHapHOE MM IEPEHOCHOE)
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[TomemnieHust 119 CaMOCTOATEIHHOM pa60TLI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOHN C BOZMOXKHOCTBIO TOAKIIOUEHUS K
cetu "MHTEepHET" M 0OecnieueHHEM JIOCTYTIA B AIEKTPOHHYO HH(OPMALMOHHO-00pa30BaTEIbHY IO Cpely YHUBEPCUTETA.

7.4

[TomenieHus i XpaHEeHUst U MPOPYUITAKTHIECKOTO 00CITY)KUBAHUS Y4€OHOTO 000pyI0BaHUS.

7.5

VYueOHble ayIUTOPUH IS IPOBEAEHHS JIAOOPATOPHBIX PA0OT YKOMIUIEKTOBAHBI CIIEIHATN3UPOBAHHON MEOEIBIO H
TEXHUYECKUMH CPEACTBAMH 00yUYCHHUS: HOYTOYKH MM KOMITBIOTEPHI, MOIKIIIOYCHHBIC K JIoKanbHOH ceTi CamI YTIC.
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