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Bugs! kOHTpoONIL B cemecTpax:

3a4eTHI 6

Pacnpeue.ﬂeﬂne YacoB JUCHMILJIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<CemecTtp Ha 6 (3.2)

Kypee>) Hroro

Henenp 18

Bun 3anstuit vII PIT I PIT

JlaGopatopHsbie 18 18 18 18
TIpakTuyeckue 18 18 18 18
KoHrT. 4. Ha aTTecT. 0,25 10,25 (0,25 [0,25
Hroro ays. 36 36 36 36
Konrakrhas pabora 36,25 136,25 36,25 |36,25
Cawm. pabora 35,75 35,75 |35,75 |35,75
Htoro 72 72 72 72




1. LIEJIM OCBOEHMSI JUCIUILIAHBI (MOAY.JIST)

1.1|Ienbro ocBOCHUS UCLMIUIMHEI SIBIIsIETCS. GOPMHUPOBAHUE KOMIIETEHIMH B 00JACTSIX CTPYKTYPHI alllIAPATHBIX U
apXUTEKTYpPhI IPOrpaMMHBIX MIaTGOPM cUTEM cOOpa JaHHBIX Ha KEJIE€3HOAOPOKHOM TPAHCIIOPTE, IPOCKTUPOBAHUS
OTJIaJKN CUCTEMHBIX U MPHUKJIAJHBIX IPOTPAMMHBIX IPOAYKTOB U CTAHAAPTOB HHPOPMAILIMOHHOTO B3aUMOICHCHBHS
cucTeM cOOpa IaHHBIX, AHAJIN3a METPOJIOTMYECKUX XaPAKTEPUCTUK U TEXHOIOTUM 3(P(HEeKTUBHOrO IPUMEHEHUS CUCTEM
cOopa JaHHBIX B 33/1a9aX JKEJIE3HOLOPOKHOTO TPAHCIIOPTA

2. MECTO JUCHUILJTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (pazzen) OIT: |®T1.04

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIS)

[TK-3 CrniocoGeH pa3pabateiBaTh rpadUuecKuil qu3aiiH nHTepdelica, IPOSKTUPOBATh MOIb30BaTEeILCKHE HHTEP(EHCH TI0 TOTOBOMY
00pas3iy Win KOHIIENIUU nHTepdeiica

[IK-3.1 [IpumeHsseT HOpMATHBHYIO JOKYMEHTAIIUIO B COOTBETCTBYIOIIEH 00JIaCTH 3HAHHMA

40.011. Ipodeccuonanbuprii cranaapt "CIIEHUAJINCT IO HAYYHO-UCCJEAOBATEJbCKUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBep:kaéHHbIIi mpuka3zoM MuHNCTepCTBAa TPYAA U COUATLHOMN 3a1IUTHI
Poccuiickoii ®enepanuu ot 4 mapta 2014 r. N 1211 (3aperucTpupoBan MunucrepeTsoM roctunun Poccuiickoii @egepanun 21
mapta 2014 r., peructpanuonubiii N 31692)

IK-3. A. TIpoBeneHre HayTHO-ICCIEAOBATENBCKUX H ONBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK MO OTAETBHBIM pa3/ienaM TeMbI
A/01.5 OcymiecTBiieHne MpoBeAeHU paboT 10 00pabOTKe U aHANN3y HAYYHO-TEXHHUYECKOH HH(OPMAIUU U Pe3yIbTaTOB
HCCIIeI0BaHUI

B pe3yabTaTe 0cBOCHMS AMCHUIIMHBI (MOAYJIs1) 00y4YaOIUICH 10KEH

3.1|3narth:

3.1.1|crannapTHele HHTEpdEICH A HOAKIIOUEHUS YCTPOUCTB cOOpa AaHHBIX K 00BEKTaM KeJIe3HOJOPOXKHOTO TPAaHCIOPTa,

3.1.2|HOpMaTHBHBIC AaKThI, PETJIAMEHTHUPYIOLIYIO JJOKYMEHTALIUIO, ISHCTBYIOINE B OPraHU3alUsIX, TOCY1apCTBEHHbIC
CTaH/IaPTHI, UCIIOIb3YEMBbIE ITPY IPOSKTUPOBAHIHN YCTPOMCTB cOOpa JaHHBIX HA JKEIE3HOIOPOKHOM TPaHCIIOPTE,;

3.2|Ymern:

3.2.1|ocymecTBiATh BEIOOP U 000CHOBAHUE PAIIHOHANBHBIX TUIIOBBIX apXUTEKTYP YCTPOHCTB cOOpa TaHHBIX Ha OOBEKTaX JIs
KOHKPETHBIX TPAHCIOPTHBIX NPHUII0KEHHH; OLIEHUBATh METPOJIOTHUECKHE XapaKTEPUCTUKH U MoKa3aTeau 3G HeKTHBHOCTH
Pa3IMYHBIX cUcTeM cOOpa JaHHBIX

3.3|Baagern:

3.3.1|naBbIKaMu OTJIAAKHA U TECTUPOBAHUS AIlIIapPATHBIX U IIPOTPAMMHBIX CPEACTB CUCTEM c60pa JaHHBIX Ha o0beKTax
JKCJIC3BHOJOPOKHOI'O TPAHCTIOPTA; HaBbIKaMH aJalTallud TUIIOBbIX CUCTEMHBIX, IPUKIIAAHBIX IIPOrpaMM U
I10JIB30BAaTCIIbCKUX PIHTGp(i)GI)iCOB JUIA peIICHUA 3a1a4 c6opa JaHHBIX IJI pa3jInYHbIX 00BEKTOB KCJIC3HOAOPOKHOTO
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4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOLYJIS)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp / | Hacos | IIpumeuanune
|_saHsaTH Kvpc
Paznen 1. OcHoBHbIE (PYHKIIMH H AJTOPUTMBI CHCTEM cOOpPA JaHHBIX.
PazButHe TexHosoruii cOopa JaHHBIX HA JKeJIE3HOJ0OPO:KHOM TPaHCIOpTe.
11 Oco0OeHHOCTH MTPOMBIIIJIEHHBIX KOMMYHHUKAIIMOHHBIX ceTeid /I1p/ 6 2
1.2 OCHOBHBIE THIIBI CHCTEM cOOpa JaHHBIX Ha 0a3e MPOMBIIIIEHHBIX ceTei /TIp/ 6 2
1.3 Iporoxosst CAN, Profibus, Interbus-S, DeviceNet u npyrue, 6 2
MoIIepXKUBaeMbIe pousBoautensimMu obopynosanus fieldbus /ITp/
1.4 TToaxnroueHue u 6 2
HacTpOWKa MPOMBIIIEHHOT0 000PY10BaHMUS,
paboTaroliero Ha 6ase MpoMbInUIeHHO# cetn RS-485
/J1ab/
15 M3yueHre IpUHIIAIIOB 6 2
paboTHI ¢ IPOMBIIUICHHBIM 000PYIOBaHHEM B
pacrpeneNeHHbIX CHCTeMax YIpaBIeHHs
/J1ab/
1.6 H3yuenue, HacTpoiika u pabota ¢ OPC— cepBepom 6 2
/J1ab/
Pasgen 2. [IpombliiienHasi KOMMyHUKanuoHHas cetb IndustrialEthernet
2.1 OcobennocTr peanu3anuu mpombinnieHnoi cetu IndustrialEthernet /TTp/ 6 2




2.2 Ocuoeublie Buabl Tononoruii cetd INDUSTRIALETHERNET /ITp/ 6 2

2.3 IMpumepst npumenenus ceti INDUSTRIALETHERNET Ha xene3HomopoxHOM 6 2
TpaHcnopre /IIp/

2.4 W3y4yenue IpUHIUIIOB 6 2
pabote co  SCADA cucremMamu Ha mpuMepe
SCADA TRACEMODE

/J1ab/

25 W3yueHne ocHOB 6 2
MPOTrPaMMHUPOBaHHUS MTOCPEICTBOM JIOTUYECKUX () YHKIMHA U
CO3aHUs BU3YyaJbHOI 000JI0UKH B Cpele

paspaborku TRACEMODE

/J1ab/

2.6 IIporpaMMHUpOBaHKEe aBTOMATHYCCKUX/MEXaTPOHHBIX CHCTEM M CO3/IaHHUE 6 2
IUIsl HUX BH3YaJIbHOM 000JI0YKH
/J1ab/

Pa3znen 3. BecnpoBojHble ceTH U X IPHMeHeHHe HA TPAHCIPTe

3.1 Bunsl Texnomnoruii 6ecipoBoiHoi nepenaun aaHHbIX /I1p/ 6 2
3.2 Ipunnunet pabotsr 6ecnipoBoanoit cetn RADIOETHERNET /Tlp/ 6 2
3.3 OpraHu3aiys MocTpOeHHs OECIPOBOHBIX CETEH HA OCHOBE MPOTOKOJIOB 6 2
802.11.06ecneuyenue 6€30maCHOCTH B OECIIPOBOAHBIX CETIX
Mp/
34 W3yueHne 0cHOB 6 2

B3aUMOJICHCTBHS C POMBIIIICHHBIM 000pyI0BaHHEM
nyteM ucnoib3oBanus ASCII koman
/J1a6/

35 W3yueHue CBOUCTB U 6 2
THUIIOB CUTHAJIOB MTOCPEACTBOM SI3bIKa
nporpammupoBanus MCVISUALBASIC
/J1ab/

3.6 Opranu3aisi BBOJA 6 2
JIMCKPETHBIX CUTHATIOB
/J1ab/

Paznen 4. CamocTosiTesibHast padoTa

4.1 IMoxroroBka k npakTudeckuM padotam /Cp/ 6 9
4.2 IMoaroroBka k 1adopaTopHbIM padotam /Cp/ 6 18
4.3 IMoaroroBka k 3auety /Cp/ 6 8,75

Pasznen 5. KoHTaKkTHBIE Yachl HA ATECTALIHIO

5.1 3ayer /KA/ 6 0,25

5. OHEHOYHBIE MATEPHUAJIbI

OrneHOUHbIE MaTepUalIbl AJ1S IPOBEACHUS IPOMEKYTOYHOH aTTecTalMy 00y4atoUIMXCsl IPUBECHBI B IPUIIOKEHUH K paboueit
MporpaMMe TUCLUTUINHBI.

DopMbI ¥ BUIBI TEKYILETO KOHTPOJIS IO TUCIUIUIMHE (MOJLYJIIIO), BUbI 3aJaHUI, KpUTEPUH UX OLICHUBAHUsI, paclpeiesieHie 6auioB no
BHIaM TEKYIIEro KOHTPOJISl pa3padaThIBalOTCs MPENoiaBaTeeM AUCHUILIMHBI C YYeTOM €€ Creln(UKU U JOBOIATCS 10 CBEICHHUS
oOyyaromuxcsi Ha HepBOM y4eOHOM 3aHATHH.

Texyuidi KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISICTCS TPENOAAaBATENIEM JUCIUIUIMHBI (MOIYJIs), KaK MPaBHIIO, C UCIOIb30BAHUEM
OUOC unu myteM NpoBEepKH MUCbMEHHBIX Pa0OT, MPELYCMOTPEHHBIX Pa0OYHMH NTPOrpaMMaMH JUCLUIUIMH B PAMKaX KOHTAKTHOM
paboThI ¥ CAaMOCTOSITENBHON pabOThl 0OyUaromuxcs. s GUKCUpOBaHUS pe3yIbTaTOB TEKYIIETO KOHTPOJISI MOXKET HCIOIb30BAThCS
BUOC.

6. YHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OGECIHHEYHEHUE TUCIHHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBsue W3narensc D5 azgpec
TBO. TOJI




ABTODEL, 3arnaBue Wznarensc On. agpec
COCTABUTENN TBO. TOJI
JI1.1 [CumakoB I''M., [MukpomnpomeccopHble CHCTEMBI Hosocubu |https://e.lanbook.com/book/118247?category=1541
Bopomue A.M., |ympaBieHUs 3JIeKTPONPHBOIAMH H pek:
Kotun JI.A., TEXHOJIOTMYECKUMHU KOMILJICKCAMH: HI'TY,
IMankpan F0.B.  [yue6. mocobue 2016
JI1.2 [Momkwun B. B.  |ABromarusupoBanHsie cucteMbl coopa |Mocksa: https://e.lanbook.com/book/163834
u 00paboTKu HaHHBIX: MeToandeckue |PTY
YKa3aHUs MUPDA,
2020
6.1.2. lonoJiHUTeIbHAS JIUTEPaTYypa
ABTODHI, 3ariaBue Wznarensc On. agpec
COCTaBHTENN TBO. TOJT
JI2.1 |Ctpyxkun H. I1., [ba3bl JaHHBIX: IPOEKTUPOBAHHE: MockBa: https://urait.ru/bcode/469021
l'ogun B. B. Y49eOHUK JJIST BY30B IOpaiir,
2021

6.2 UndopMannoHHbIe TEXHOJIOTHHU, UCMOJIb3yeMble MPH OCYIeCTBIEHUH 00pPa30BaTeIbHOTO NMpoLecca no AMCHUIInHe

(MonyJr0)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHIEMOr0 MPOrPaMMHOI0 00ecedeHust

6.2.1.1

Matlab 14

6.2.1.2

Microsoft Windows

6.2.1.3

Scilab

6.2.2 Ilepeyenb mpogeccHOHATBLHBIX 023 JTAHHBIX U WH(POPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

baza kauT U myOauKanmii DireKkTporHo# oudanorexn "Hayka n Texauka"- http://www.n-t.ru

6.2.2.2

Kpynueitnmii Be6-cepBrc st XocTrHTa | T-MpoekToB M MX cOBMECTHOM paspabotku-https://github.com/

6.2.2.3

Toprai ams pa3paboTYNKOB AEKTPOHHOM TexHuku: http://www.espec.ws/

6.2.2.4

basza nanubix «bubnunoreka mporpammecta» https://proglib.io/

6.2.2.5

KOHCYJ'IBT&HT IJII0C

6.2.2.6

WNudpopmannonnas cucrema 'APAHT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

7.1

quGHLIC AYOAUTOPUH IJIA IIPOBECACHUS 3aHATHI JICKIITMOHHOT'O TUIIA, YKOMIIJICKTOBAHHBIC CHCHHaI[H3PIpOBaHHOI>’I MC6€H])IO u
TEXHHYECKUMH CPEICTBAMHU O0YUYESHUS: MYIbTHMEIUIHHOE 000pYAOBaHUE IS IPENOCTABICHHS YIeOHON HH(POPMAIIUU
0OJBIION ayIUTOPHUU W/WJIH 3BYKOYCHIIMBaOIee 000pyI0BaHKHE (CTAlIMOHAPHOE WITH TICPEHOCHOE).

7.2

VYueOHBIC ayAUTOPHH ISt IPOBEICHHS 3aHATHI CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAINI,
TCKYUIETr0 KOHTPOJIA U l'IpOMe)KyTO‘{HOﬁ aTTeCTallii, YKOMIUICKTOBAHHBIC CHCHI/IaHHSHpOBaHHOﬁ MeOEIBIO ¥ TEXHUYECKUMH
CpeacTBaMH 00y9IeHHs: MyIbTUMEANIHOE 000pyTOBaHNE I/HIIH 3BYKOYCHITHBAIOIIee 000pyJoBaHHE (CTalMOHAPHOE FIIH
[IEPEHOCHOE)

7.3

TTomemenus U1 caMOCTOSTENbHON pabOThI, OCHALIIEHHBIE KOMITBIOTEPHOIM TEXHUKOW C BO3MOXHOCTBIO MOKITIOUEHHUS K
cetn "UHTepHeT" M 00ecnieueHUEM JI0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHHBEPCUTETA.

7.4

ITomemenust a1t XxpaHeHUs ¥ NTPOGUIAKTHIECKOTO 00CITY)KUBaHUS yueOHOTO 000PYI0BaHHU.

7.5

Y4eOHble ayTUTOPUH JUIS POBEICHHUS JIAOOPATOPHBIX paO0T YKOMIUIEKTOBAHbBI CIICIIUATU3UPOBAHHON MEOEIBIO 1
TEXHUYECKUMH CPeACTBaMH 00yueHHs: HOYTOYKH MJIM KOMITBIOTEPHI, MOAKII0UeHHbIe K JoKanbpHoi cetn Caml YIIC.
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