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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1|Lenpto 0OCBOSHUS TUCHUILIAHEI ABJISETCS (OpMHUpOBaHUEe MpodeccHnoHaTbHOW KOMIETEHIIMH B 001aCTH pa3paboTKH CHCTEM
peabHOr0 BPEMEHH ISl TPAHCIIOPTHBIX 3a/1a4, MAKCUMAIILHO UCTIOJB3YHOIIUX BO3MOKHOCTH apXUTEKTYphl IPUMEHEMbBIX
TEXHUYECKUX U NMPOTPAaMMHBIX CPEJCTB; OCYIECTBIISATh CPAaBHUTEIBHBINA aHAJIU3 U BBIOOP apXUTEKTYPhl TEXHUYECKUX U
MPOTPaMMHBIX CpeJIcTB Hanbosee 3 PEeKTUBHBIX AJIs HCMOIB30BAHUS B KOHKPETHBIX TPAHCIIOPTHBIX MPHIIOKECHHUSIX

1.2

2. MECTO JMCUMILIMHBI (MOJ1YJISI) B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBbI
Lukx (paszen) OIL: [51.B.04

3. KOMIIETEHIINHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIIMHBI (MOJY JIS)

06.017. IIpodeccnonanbusblii cranaapt "PYKOBOAUTEJIb PASPABOTKHU TPOI'PAMMHOI'O OBECIIEYEHUA",
YTBepkIEHHBINH NPHKa30M MHUHHCTepCTBA TPY/A U CONUAILHOM 3amuThl Poccuiicko @enepanun ot 17 centsadps 2014 r. N 6451
(3apeructpupoBan MunucrepcrsoM 1octunuu Poccuiickoii ®@enepanuu 24 nossops 2014 r., perucrpanuonnbiii N 34847)

ITK-1. A. HemocpencTBEHHOE pyKOBOJICTBO TPOLIECCAMH pa3pabOTKH MPOrpaMMHOTO 00eCTICUEeHHUS
A/01.6
PykoBozcTBO pa3paboTKOM MPOrpaMMHOIo KoJa

B pe3yabTaTe ocBOCHMS JUCHUIIMHBI (MOYJI51) 00YUYAIOLIUICH 10JKEH

3.1{3naTnb:

3.1.1|BUIBI apXUTEKTYP, XapAKTEPUCTHKH TEXHUUECKUX U MIPOTPAMMHBIX CPEJCTB CHCTEM PEATFHOTO BPEMEHH U OCOOECHHCTH
(YHKIIMOHUPOBAHHS CUCTEM B TPAHCIIOPTHBIX MPHIOKEHHSX

3.1.2
3.13
3.2|Ymerh:

3.2.1|ocymecTBIATh CPaBHUTEIBHBIN aHAIM3 U BEIOOP apXUTEKTYPhI TEXHUIECKUX U IMPOTPAMMHBIX CPEJICTB Hanbosee 3 heKTHBHBIX
JUTS UCTIOJIB30BAHUS B KOHKPETHBIX TPAHCIIOPTHBIX MPUIIOKEHHSIX

322
3.3|Baagern:

3.3.1|HaBbIKaMH pa3pabOTKU CUCTEM PEAILHOTO BPEMEHH JUIS TPAHCIIOPTHBIX 3334, MAaKCHMAJIBHO HUCIIOJIB3YIOIINE BOZMOYXKHOCTH
APXUTEKTYPHI IPUMEHAEMBIX TEXHUYECKUX U IIPOTPAMMHBIX CPEZICTB

4. CTPYKTYPA U COIEP)KAHME IV CIATIIMHBI (MOLY.JIS)

Kon HaumenoBanue pa3iesioB U TeM /BU/ 3aHATHS/ Cemectp / | YacoB | IIpumeuanue

| 3aHATHA Kvpe
Pa311e.11 1. le/lHIII/ll'll)l l'lOCTpoeHI/lﬂ CUCTEM peaJ’leOFO BpeMeHl/I

1.1 Omnpenenenue, kiaccudukanys 1 0000IIeHHas! CTPYKTYpa CUCTEM PEAIbHOIO 3 2
Bpemenu /Jlex/

1.2 OyHKIUKM U OCHOBHBIC XapaKTEPUCTUKU YCTPOUCTB CBS3H C OOBEKTAMU CHCTEM 3 2
peanbHOTO BpeMenu /JIek/

1.3 MopzenupoBaHue U3MEpeHHs IOCTOSHHOTO HanpspkeHus /J1ab/ 3 4

1.4 MozenupoBaHue H3MEpEHHs IEPEMEHHOT0 HarpshkeHust /J1ad/ 3 4

1.5 MopenupoBanue paboThl apU(YMETHKO-IOTHYECKOTO YCTPOHCTBA CHCTEMbI PEAIbHOTO 3 4
BpemeHH /J1a6/

1.6 DneMeHTHI onepaTopcKoro unrepdeiica B cuctemax peansHoro spemenu. /Cp/ 3 3

1.7 VYerpoiicTBa 0TOOpaXKeHNsI U BBOJIa HH(OPMALMH TPOMBIIUICHHOTO TIPUMEHEHHS IS 3 3

JKECTKUX yCIIOBUH 3kcrutyaranuu. /Cp/

1.8 CoBpeMeHHBbIe TeXHOIOoTHU U151 3 (deKTUBHOH pa3paboTku U peanuzanun ACY TII. 3 4
Ocnognble nonoxenuss OPC — rexnonoruu /Cp/

Pa3znen 2. YHuBepcaJibHbIe H CHelIMAJU3HPOBAHHbBIE CPEACTBA CHCTEM PeajbHOro
BpPEeMEHH

2.1 YHuBepcanpHbIE U CIIENNATH3UPOBAHHBIEC BEIYUCIUTENBHBIE YCTPONCTBA CUCTEM 3 2
peanbHOro BpeMeHH. [IpoMblIIeHHbIe KOMITBIOTEpBI /JIek/




2.2 Crnenuanu3upoBaHHBIE BEIYHACIUTEIBHBIE YCTPOHCTBA CUCTEM PEAIbHOTO BPEMEHH. 2
[IporpamMupyemble JTOrHYecKrie KOHTPOJUIEPEl 1 MUKPOKOHTpOIIepsl  /JIek/

2.3 MopaenupoBanne MUKpO(OHaA C OTpaHUYEHHOI 1oJI0coi nporryckanus /J1a6/ 4

2.4 MogenupoBanue nepenaun uuppoBoit nadpopmanmu /J1ad/ 4

2.5 Konuemniust yaHuBepcanbHOTo AocTyna K AanHbiM Microsoft. [IpoextupoBanue OPC — 3
cepBepos /Cp/

2.6 CoBpeMEHHBIE HHCTPYMEHTAJIbHbIE CUCTEMBL JUIsl 3(h(EKTUBHON pa3paboTKu 3
nporpammHuoro obecrieuenust ACY TII. SCADA-cuctemsr. /Cp/

2.7 SCADA-cucteMbl: OCHOBHBIE IIPUHITUITBI ¥ apXUTEKTypa (Ha mpUMepax makeTa 4
GENESIS-32 u Trace Mode) /Cp/
Pazpnen 3. IIpoekTHpOBaHKE CHCTEM PeaJTbHOI0 BPEMEHH

3.1 Crnenuanu3upoBaHHbIC BEIYHACIUTEIBHBIC YCTPOHCTBA CUCTEM PEaTbHOTO BPEMEHH. 2
IIponeccops! 1HppoBoit 00paOOTKH CUTHAIOB U POTPAMMHPYEMBIE JIOTHUECKHE
UHTerpanbHble cxeMbl /JIex/

32 Co3nanue cUCTeM peallbHOTO BpEMEHH Ha OCHOBE TEXHOJIOTUU BUPTYAIBHBIX 2
npubopoB LabVIEW /Jlex/

33 MopenupoBaHue aHaNIOTo-IUPPOBOTo npeodpazosatens /J1ad/ 4

34 MopenupoBaHue BBOJa aHAJIOTOBOTO CHTHAJIa B BEIYUCIHUTEIbHYIO cuctemy /JIab/ 4

3.5 OpraHu3anys TOMeX03anIHIIEHHOCTH B CHCTeMax peanbHoro Bpemenu /Cp/ 3

3.6 CoBpeMeHHBIC HHCTPYMEHTAIIbHBIE CUCTEMBI 17151 3()(HEeKTHBHOMN pa3paboTKu 3
BUPTYalbHBIX IpubopoB. [IporpammMublil naket LabView: 0cHOBHBIE NIPUHIUIIBL,
apxuTekTypa u npumenenue. /Cp/

3.7 IIpomeinuieHHbIe ceTH U HHTEepdeiichl B TpaHCTIOPTHBIX cucTeMax.Industrial 4
Ethernet /Cp/

3.8 IIpombliieHHbIC ceTH 1 HHTEP(EHCH B TPAHCHOPTHBIX cucTeMax. HTepHeT 4
Beuieii /Cp/
Pa3nen 4. MeTpoJiorusi CHCTeM peajlbHOr0 BpeMeHHU

4.1 OCHOBHBIE METPOJIOTHIECKHE XapaKTEPUCTUKHA CUCTEM PEaTbHOTO BPEMEHH. 2
Cratuyeckue M JUHaMHYECKue norpemHoctH /Jlex/

4.2 Amnaioro-mdpoBoe u 1(po-aHaNIoroBoe npeodpa3oBaHNe CUTHANIOB B CHCTEMAx 2
peanbHOTO BpemeHu /Jlex/

43 H3mepeHne mapaMeTpoB CUTHAJIOB B CIIOXKHBIX 00bekTax /J1ad/ 4

4.4 IIporpammMHOe oOecTieueHHe CUCTEM peabHOTO BpeMeHU. OnepaliioHHbIC CHCTEMbI 5
peansHOro Bpemenu /Cp/

4.5 IIporpamMMHOe oDOecTieueHne CUCTEM peallbHOrO BpeMeHH . [lnaHupoBanue u 5
JHCHETYEPU3aLNs BEIYHCIUTEIBHBIX MPOLIECCOB B CUHCTEMAaX PeaJbHOTO BPEMEHH
/Cp/

4.6 IIporpammMHOe oOecrieueHre CUCTEM peaibHOTO BpEMEHH. Y CTpaHeHHe OJIOKMPOBOK 4
BBIYHMCITATEIBHBIX TIPOIIECCOB B CUCTEMaX pealibHOro BpemeHu /Cp/

4.7 IIporpamMmMHOe obecriedeHne CuCTeM pearbHOTo BpeMeHH. CHHXPOHU3AIS 4
BBIYHCIIUTENBHBIX IPOLIECCOB B CHCTEMax peaibHoro BpeMenu /Cp/

4.8 IIpuMeHeHne cucTeM pealbHOTO BPEMEHH Ha XKelle3HOI0pOoXKHOM TpaHcnopTe /Cp/ 4
Pa3nen 5. CamocTosiTesibHas padoTa

5.1 IToxaroroska k sekiusim /Cp/ 8

5.2 IToxnroroBka k nadopatopubiM padoram /Cp/ 32

53 Wzydenue nononHuTEIbHON THTepaTypsl /Cp/ 9
Pazgen 6. KonTakThiHe Yachl Ha aTTeCTALUIO

6.1 Dx3amen /KD/ 2,35

5. OHEHOYHBIE MATEPHUAJIBI




OmueHOYHBIC MaTePHAITBI IS IPOBECHHS IPOMEKYTOUHON aTTeCTAI[NN 00yJaroIUXCs IIPUBEICHBI B IIPAIOKEHUH K paboueil mporpaMme
JVICTIUTIIAHEL.

DopMbI U BUJBI TEKYIIET0 KOHTPOJISI O JUCHUILIMHE (MOYJII0), BUBI 3alaHUl, KPUTEPUU UX OLCHUBAHUS, paclipeieneHue 0auIioB Mo
BHUJIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAfOTCS MPEIofaBaTeNIeM JUCIHILTHHEI C YUYETOM €€ CIIeIU(UKH ¥ JOBOJATCS O CBEACHUS
00y4aroIuxcst Ha HEPBOM yueOHOM 3aHATHH.

TexyIuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS PENOaBaTeNeM JUCHUIUINHEI (MOLYJIs), KaK IPaBuio, ¢ ucroiab3oBanueMm DM1OC
WITH ITyTeM TIPOBEPKHU IMICHMEHHBIX paboT, MPeyCMOTPEHHBIX PAaOOYNMH IIPOTrpaMMaMH AUCIHILTHH B PAMKaX KOHTAKTHOH pabOThI U
caMOoCTOATeNbHON paboThl oOydatomuxcs. s GUKcupoBaHUs pe3yIbTaToOB TEKYILETO KOHTPOIS MOXKeET Hcnoib3oBatses DMOC.

6. YHEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOJY JIS)

6.1. Pexomenayemas anureparypa

6.1.1. OcHoBHas qUTepaTypa

ABTOPBI, COCTABUTEIH 3arnaBue Uznarensc Omn. agpec
TBO. TOJI
JI1.1 |3acoB B. A. ApXUTEKTypa pacipe/eleHHbIX aBTOMAaTH3UPOBaHHBIX cucTeM:  |Camapa: https://e.lanbook.com/b
KOHCIICKT JICKIUH Cam['VIIC 00k/130463

,2017

JI1.2  |Tpunenko 1O. B. CHCTEeMBI peabHOTO BPEMEHH: yueOHOe ocoOue Mocksa: https://e.lanbook.com/b
TVCY®, 0ok/110216
2017

6.1.2. lonotHUTeIbHAS IUTEPATYPA

ABTOpBI, COCTaBUTENN 3aryaBue Wznarensc On. anpec
TBO. TOJT
JI2.1 |KoG6bursHckuii B. T'. CucteMbl peanbHOIo BpeMeHU: yueOHoe nocobue HoBocubu | https://e.lanbook.com/b
pex: HI'TY, 00k/118251
2015

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCMOJIb3yeMble IPH OCYIeCTBIeHUH 00Pa30BaTeJLHOr0 Mpolecca no AUCHuIInHe (MOIYJII0)

6.2.1 IlepeyeHb TMIEH3UOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrPaAaMMHOI0 odecreveHust

6.2.1.1|Onepaunonnas cucrema 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 Jorosop Ne 0342100004812000038-0001013-01

6.2.2 Ilepeyens npogeccHOHAIBHBIX 023 TaHHBIX © UH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|Kpynneimuii BeO-cepBuc 1y xoctunra IT-mpoekToB 1 nx coBMecTHOH pa3paboTku- https://github.com/

6.2.2.2|ba3a kuur u mybnukanuii DnekTponHoi 6ubmnorexyu "Hayka u Texnuka" - http://www.n-t.ru

6.2.2.3|ITopTan st pa3pabOTINKOB AIEKTPOHHON TeXHUKH: http://www.espec.ws/

6.2.2.4|ba3a nanHbIx «brbimoTeka mporpammuctay https://proglib.io/

6.2.2.5|ba3a nannbix «OTpaciaeBoii moprai crenuaiucToBy http://www.connect-wit.ru/

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

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI (MOJAY JIS)




7.1|YueOHbie ayquTOpuy ISl IPOBEICHHS 3aHATHIA ICKIIHOHHOTO TUIIA, YKOMIUICKTOBAHHBIC CIICLHATM3UPOBAHHON MEOECIBIO U
TEXHUYECKUMH CPEJCTBAMHU O0yUCHHS: MYJIbTUMEINIHOE 000pyIOBaHUE IS TIPEIOCTABIICHHS YueOHOM HHPOPMAIHH OOJIBIIOH
ayJIMTOPUU U/WITH 3ByKOYCHIIMBAIOIee 000pyI0BaHKe (CTAIIMOHAPHOE WU MEPEHOCHOE).

7.2|Y4eOHble ayJuTOPHHA TSl IPOBEICHHS 3aHATHIH CEMUHAPCKOTO TUIIA, IPYIIOBBIX M HHIMBUIYAIBHBIX KOHCYJIBTALHMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOYHOH aTTeCTAlUH, YKOMIUIEKTOBAHHbIE CIICIIHATN3UPOBAHHON MEOEITBIO H TEXHUUECKIMH CPEICTBAMH
00yuYeHHs: MyJIbTUMEIUITHOE 000PYI0BAHHE W/UITH 3BYKOYCHIIMBAlOIIee 000pyIoBaHHe (CTAMOHAPHOE HITH TIEPEHOCHOE)

7.3|TTomeneHust Uil CaMOCTOSTEIBHOM PabOThI, OCHAIIICHHBIC KOMITBIOTEPHOIN TEXHUKOW C BO3MOYKHOCTBIO MOJIKITFOUEHHS K CETH
"UutepHer" U obecrieyeHneM J0CTYIA B AIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.

7.4|Ilomerenys A XpaHEHUs U IPOPUIAKTHUECKOTO 00CIyKUBaHHs Y4eOHOro 000pyI0BaHUS

7.5




