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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1|Lenpt0 OCBOSHMS TUCHUIUIMHEI ABJISETCS (OPMHpOBaHUE MPOodecCHOHATBHON KOMIIETEHIINH B 001aCTH pa3pabOTKH CHCTEM
peabHOTO BpPEMEHH ISl TPAHCIIOPTHBIX 3a/1a4, MAKCUMAJIbHO MCIIOJIB3YIOIUX BO3MOXKHOCTH apXUTEKTYPhl IPUMEHSEMbIX
TEXHUYECKUX U MPOrPaMMHBIX CPEJICTB; OCYILECTBIATh CPABHUTEIBHBIN aHAJIM3 U BBIOOP apXUTEKTYPhl TEXHUYECKUX U
MPOTPaMMHBIX CpesicTB Hanbosee 3 (HEeKTUBHBIX AJISl HCTIOIB30BAHHS B KOHKPETHBIX TPAHCIIOPTHBIX MPHIIOKCHHUSIX

1.2

2. MECTO JUCHUILIUHBI (MOJY.JI5I) B CTPYKTYPE OBPA3OBATEJILHOM TPOT'PAMMBI

Lukx (paszen) OIL: [p1.B.04

3. KOMIIETEHIIMN OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHMSA JUCHUTIJIMHBI (MO Y JIS)

ITK-1 CrocobeH pyKOBOJAUTH pa3pabOTKOM MPOrpaMMHOIO Koja

I1K-1.5 Hcnonb3yeT BOZMOXKHOCTH UMEIOIIEHCS TEXHUIECKOH 1/MIIU IPOrpaMMHON apXUTEKTYpBhl

B pe3yabTaTte ocBoeHNs JMCHUILIUHBI (MOIYJIs1) 00yUaromuiics 10JIKeH

3.1{3naTn:

3.1.1 BUIBI APXUTCKTYP, XapPAKTCPUCTUKHU TCXHUYCCKUX U IPOTrPAMMHBIX CPEACTB CUCTEM PCAJIbHOI'O BPEMCHU U 0COOEHHCTH
(pyHKIlI/IOHI/IpOBaHI/ISI CHUCTEM B TPAHCHOPTHBIX NPUITOKECHHUAX

3.12

3.13

3.2|Ymern:

3.2.1|ocymmecTBIATh CPAaBHUTEIBHBIN aHAJM3 U BEIOOP apXUTEKTYPhl TEXHUYECKHUX U IPOTPaMMHBIX CPENICTB Hanboiee 3 (HeKTHBHBIX
JUTS UCTIOJIB30BAHUSI B KOHKPETHBIX TPAHCIIOPTHBIX MPUIIOKEHHIX

322

3.3|Baagersn:

3.3.1|HaBbIkamMu pa3pabOTKN CHCTEM PEANFHOTO BPEMEHH ISl TPAHCIIOPTHBIX 3a1a4, MAKCUMAaIbHO HCHONIB3YIONINE BO3SMOKHOCTH
apXUTEKTYphl IPUMEHAEMBIX TEXHMYECKHUX U MPOrPaMMHBIX CPEICTB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3/e/10B U TeM /BU] 3aHATUSA/ Cemectp / | Yacos | IIpumeuanue

| sausTHs Kvnc
Paznen 1. [IpuHIUNBI MOCTPOEHUSI CHCTEM PeabHOI0 BpeMeHH

1.1 Onpenenenue, kiaccudukanys 1 00001IeHHas CTPYKTYpa CUCTEM PEabHOTO 3 2
Bpemenu /Jlex/

1.2 @OyHKINT 1 OCHOBHBIE XapaKTEPHCTHKH YCTPOHUCTB CBA3M C OOBEKTAMHU CHCTEM 3 2
peanbHOTO BpemeHu /JIex/

1.3 MopaenupoBaHue U3MEPEHUs MOCTOSTHHOTO HanpsokeHus /J1ab/ 3 4

1.4 MogenupoBaHue U3MEPEHHUs IEPEMEHHOT0 HampsxkeHus /J1ab/ 3 4

1.5 MonenupoBaHue paboTHI apH(PMETHKO-TOTHIECKOTO YCTPOHCTBA CHCTEMBI PEATEHOTO 3 4
BpemenH /J1a6/

1.6 DneMeHTHI oniepaTopckoro uHTepderica B cucremax peanbHoro Bpemenu. /Cp/ 3 3

1.7 YerpoiicTBa 0TOOpaxeHus U BBOJa HH(GOpMALUK IPOMBIIUIEHHOTO IPUMEHEHHUS JUIs 3 3

JKECTKHX ycIoBHi dkcrutyatanuu. /Cp/

1.8 CoBpeMeHHbIe TeXHOJIOTHH uTs 3pdekTnBHON pazpaboTku u peanusaiuu ACY TII. 3 4
Ocnognbie nonoxenuss OPC — rexnonorun /Cp/

Pa3ges 2. YHuBepcaJbHbIE M CHIENHAIM3HPOBAHHBIE CPEICTBA CHCTEM PeaabHOro
BpPeMeHH

2.1 VHUBepcaNbHbIC U CIICHUATH3HPOBAHHBIC BEIYUCIUTEIbHBIC YCTPONUCTBA CHCTEM 3 2
peanbHOro BpeMeHuU. [IpoMbIiieHHbIe KOMITBIOTEpBI /JIek/

2.2 Crieniuaau3upOBaHHbIE BBIUUCIUTEIbHBIE YCTPOMCTBA CUCTEM PEaIbHOTO BPEMEHH. 3 2
IIporpamMMupyemble JTOrHUeCKUe KOHTPOJUIEPBl U MUKPOKOHTpOIepsl /JIex/

2.3 MopaenupoBanue MUKpO(OHA C OTpaHUUCHHOH MoJI0co Tporyckanus /J1a6/ 3 4

2.4 MonaenupoBanue nepenauu uuppooi napopmanun /J1ad/ 3 4




2.5 Kownueniust yHuBepcanbHOro A0CTyna K AaHHbIM Microsoft. [IpoektupoBanue OPC — 3 3
cepsepos /Cp/

2.6 CoBpeMEeHHBIC HHCTPYMEHTAIBHBIE CUCTEMBI TS 3 (HEKTUBHON pa3paboTKH 3 3
nporpammuoro obecneuenust ACY TII. SCADA-cuctemsl. /Cp/

2.7 SCADA-cucTeMbl: OCHOBHBIE IIPUHIIMIIBI U apXUTEKTypa (Ha IpUMepax IIaKkeTa 3 4
GENESIS-32 u Trace Mode) /Cp/

Pa3nen 3. [IpoekTHpoBaHKe CHCTEM PEaJTbHOIO BpeMeHH

3.1 Crenuanu3upoBaHHbIe BEIYUCIUTENIBHBIE YCTPOHCTBA CHCTEM PEaIbHOTO BPEMEHH. 3 2
IIpoueccops! LuppoBoit 06PaOOTKH CUTHAJIOB U IIPOrPaMMUPYEMBbIE JTOTUUECKUE
UHTErpasibHbIe cxeMbl /JIex/

3.2 CoznmaHue CUCTEM pealbHOTO BpEMEHH Ha OCHOBE TEXHOJIOTHU BUPTYaITbHBIX 3 2
npudopoB LabVIEW /Jlex/

33 MonenupoBaHue aHanoro-uQpoporo npeodpasosatens /J1ad/ 3 4

34 MozenupoBaHie BBOAA aHAIOTOBOTO CUTHAJIa B BEIYMCIUTEIBbHYIO cucTeMy /J1ad/ 3 4

35 OpraHu3aiys MOMeX03allUIIEeHHOCTH B CHCTEMAaxX peabHoOro Bpemenu /Cp/ 3 3

3.6 CoBpeMEHHBIE HHCTPYMEHTAJIbHbIE CUCTEMBL JUIsl 3(h(HEKTUBHOI pa3paboTKu 3 3

BUPTYaJbHBIX MprOopoB. [IporpammHslii naketT LabView: OCHOBHBIC PUHIIUIIBI,
apxXuTeKkTypa M npumenenue. /Cp/

3.7 IIpomsininenHsle ceTd U UHTEpdeEiickl B TpaHCIOPTHBIX cucTeMax.Industrial 3 4
Ethernet /Cp/

3.8 TIpomblieHHbIC CeTH U UHTEP(EHCH B TPAHCHIOPTHBIX cucTeMax.MIHTepHeT 3 4
Beeit /Cp/

Paznen 4. MeTposiorusi cHcTeM peajbHOI0 BpEMEHH

4.1 OCHOBHBIE METPOJIOTHYECKUE XAPAKTEPUCTHKU CUCTEM PEAILHOI'O BPEMEHHU. 3 2
Craruueckue U TMHaMHYecKue norpemnocta /JIex/

4.2 Amnanoro-1udpoBoe U 1H(po-aHATOroBOE MPeoOpa3oBaHUE CUTHAJIOB B CHCTEMAax 3 2
peanbHOTO BpeMenu /Jlex/

43 M3MepeHue napaMeTpoB CUI'HAJIOB B CJIOXKHBIX 0ObekTax /Jlab/ 3 4

4.4 IIporpamMHOe obecrieueHne CUCTEM peanbHOro BpeMeHH. OnepanuoHHbIe CHCTEMBI 3 5
peanbHOTO Bpemenn /Cp/

4.5 IIporpammMHoe obecrieueHre CUCTEM peallbHOTO BpeMeHu. [InanupoBanue u 3 5
JIMCTICTYEpU3aLHs BBIYMCIIUTEIBHBIX IPOLIECCOB B CHCTEMaX PEaIbHOIO BPEMEHH
/Cp/

4.6 IIporpamMHOe obOecrieueHne CHCTEM PealbHOTO BpeMEHH. Y CTpaHeHne OJIOKUPOBOK 3 4

BBIYHMCIIMUTENBHBIX MPOLECCOB B CUCTEMax pealibHOro Bpemenu /Cp/

4.7 IIporpammMHoe obecrieueHre CUCTEM pealibHOTO BpeMeHH. CHHXPOHU3AIIHS 3 4
BEIYHCIIUTEIBHBIX TIPOIIECCOB B CHCTEMaX peallbHOro BpemeHu /Cp/

4.8 IpuMeHeHne CHCTeM peaNnbHOT0 BPEMEHH Ha JKeTe3HOIOPOXKHOM TpaHcmopte /Cp/ 3 4

Pa3nen 5. CamocTosiTesibHas padoTa

5.1 IMonroroska k nekiusam /Cp/ 3 8
5.2 IoaroroBka k JadopaTopHbIM padotam /Cp/ 3 32
53 W3yuenue nononHuTenbHO# nureparypsl /Cp/ 3 9

Pa3nen 6. KoHTakThIHE Yachl HA aTTECTALINIO

6.1 Dx3amen /KD/ 3 2,35

5. OHEHOYHBIE MATEPHAJIbI

O11eHOYHBIE MATEPUAITBI IS TIPOBEICHHUS MTPOMEKYTOYHOM aTTeCTAUK 00YYAIOIINXCS IPUBECHBI B MPUIIOKEHUH K pabodeil mporpamme
JCLUTUTAHBIL.

@DopMBbI 1 BUIBI TEKYIIET0 KOHTPOJIS 10 AUCHHUIUIHHE (MOYIIIO), BUIBI 331aHUil, KDUTCPUH UX OLICHUBAHMS, pacipeaecHie OaiioB no
BUJIaM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCS MPEIoIaBaTeNieM JUCIUILIMHBL C YYETOM e¢ CIICHU(HKA U JOBOISATCS 10 CBEICHUS
00yJaroIuXxcs Ha IepPBOM y4eOHOM 3aHSITHH.

TekyIuii KOHTPOJTb YCIIEBAEMOCTH OCYIIECTBIISETCS MPETOoaBaTeIeM JUCIUILTNHBI (MOIYJIs), KaK MPaBMIIo, ¢ Ucmoib3oBannem DMOC
WY IyTeM IPOBEPKU MUCbMEHHBIX paboT, MPEIyCMOTPEHHBIX PA0OYMMH MPOTPaMMaMHK AUCIUILTHH B




paMKax KOHTaKTHOM pabOThl M CAMOCTOSATEIbHOM paboThl o0y4aronuxcs. st pUKCHpoBaHHS pe3yJIbTATOB TEKYIIETO KOHTPOJISI MOXKET
ucnoib3oBatbess DUOC.

6. YYHUEBHO-METOANYECKOE 1 HHO®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas anureparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEIH 3armnaBue W3narensc On. agpec
TBO. TOII
JI1.1 |3acoB B. A. ApXHTEKTypa pacrpeieeHHbIX aBTOMaTU3UPOBaHHbIX cucTeM: |Camapa: https://e.lanbook.com/b
KOHCIIEKT JIEKIIUI CaMmI'VIIC |ook/130463

,2017

J1.2 |'punenxo IO. b. CucteMbl pealbHOr0 BpeMeHU: yueOHoe mocobue Mocksa:  |https://e.lanbook.com/b
TYCY€, |ook/110216
2017

6.1.2. lonotHUTeIbHAS INTEPATYPA

ABTOpBI, COCTABUTEIH 3arnaBue U3znatensc Omn. anpec
TBO. TOJI
JI2.1 |KoOGbutsHckuii B. T CHCTeMBI peajbHOr0 BpEeMEHH: yueOHOe ocoOue Hoocubu [https://e.lanbook.com/b
pex: HI'TY,|ook/118251
2015

6.2 UndopManmnoHHble TEXHOJOTMH, HCIOJIb3yeMble TP OCYIIecTBJIeHHH 00pa30BaTeJILHOr0 Mpoiecca no TuCHUILINHE (MOIY.TI0)

6.2.1 IlepeyeHb JULEH3UOHHOI0 H CBOOOJHO PACIPOCTPAHAEMOI0 IPOIPAMMHOI0 o0ecredeHust

6.2.1.1|OnepanionHas cucrtema Microsoft® Windows Professional 8 Russian Upgrade OLP NL Academic Edition JloroBop Ha mocTaBky
Ne 0342100004813000011

6.2.1.2|LabView 8.1

6.2.1.3|Mat lab 14 Torosop Ne 0342100004812000038-0001013-01

6.2.2 IlepeueHb npodeccHoHAIbHBIX 023 JAHHBIX U MH(OPMALMOHHBLIX CIIPABOYHBIX CHCTEM

6.2.2.1|Kpynneiimuii Be0-cepBuc 1y xoctunra IT-npoekToB 1 nx coBMeCTHOH pa3paboTtku- https://github.com/

6.2.2.2|ba3a kaur u myoaukanui DinexkTponHoi oubmuoreku "Hayka u Texauka" - http://www.n-t.ru

6.2.2.3|TTopraun ajst pa3pabOTUHKOB AJICKTPOHHOM TEXHHUKH: http://www.espec.ws/

6.2.2.4|ba3a nannbix «bubnaroreka mporpamMmuctay https://proglib.io/

6.2.2.5|ba3a nannbix «OTpacieBoii moprain crenuanictoBy http://www.connect-wit.ru/

6.2.2.6|'apanT.py https://www.garant.ru/

6.2.2.7|Koucynsrantllmtoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIS)

7.1|Y4eOHble ayTUTOPUU LIS IPOBEICHUS 3aHATHH JIEKIIHOHHOTO THIIA, YKOMILICKTOBAHHBIC CHICIIHAIM3UPOBAHHON MeOENbI0 U
TEXHHYECKUMHU CPEICTBAMHU OOyUYECHUs: MYJIbTHMEANITHOE 000pYAOBaHUE IS IPEIOCTaBIICHHs Y4eOHOH HH(OPMAIMU OOBIION
ayAUTOPUH W/WJIH 3BYKOYCHIIMBAloIee 000pyJ0BaHNe (CTAIlMOHAPHOE WITH MIEPEHOCHOE).

7.2|Y4eOHbIe ayJUTOPHH VIS IIPOBEICHNS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M HHIWUBUIYAIBHBIX KOHCYIBTAIHH, TEKYIIETO
KOHTPOJIS U ITPOMEXYTOTHOH aTTECTAIINH, YKOMIUIEKTOBaHHBIEC CIIENNAIN3HPOBAHHON MeOEbI0 i TEXHHIECKHMH CPEACTBAMHU
00y4eHHs: MyTbTHMEHUITHOE 000pyJOBaHHE H/IIH 3BYKOYCHIMBAIOIIee 000pyJOBaHIE (CTalHOHAPHOE MM IIEPEHOCHOE)




7.3

IMomenieHust AJIsl CAMOCTOSTENBHON padOTHI, OCHALIEHHBIE KOMIIBPIOTEPHOH TEXHUKON ¢ BOZMOXKHOCTBIO TIOIKITFOYESHHUS K CETH
"NuTepHer" 1 oOecneueHHeM JI0CTyIa B 3JICKTPOHHY0 HH)OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

7.4

TTomereHust i XpaHeHHsI U TPO(YUITAKTHIECKOTO 00CITY)KHBaHUS Y4eOHOT0 000pyIOBaHHUS

7.5




