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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS UCIMILIMHEI ABISETCS (JOPMHPOBAHHUE KOMIIETCHIINI B 00JIACTAX apXUTEKTYPHI allllapaTHBIX U
IIPOTrpaMMHBIX IIAT(HOPM CHCTEM PEaTbHOTO BPEMEHHU, OTIAaIKU CUCTEMHBIX U MPUKIAIHBIX IPOTPAMMHBIX NPOAYKTOB H
CTaHJapTOB MH(POPMALMOHHOTO B3aUMOEHCHBHUS CHCTEM PEaTbHOTO BPEMEHH B 3a/1a4ax JKeJIEe3HOA0POXKHOTO TPAHCIOPTa

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznpen) OIT: | b1.B.16

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AN CLMUITIMHBI
(MOJYJIST)

TIK-1 Cniocoben pa3pabaTbiBaTh TpeOOBaHUS U MPOEKTUPOBATH IPOrpaMMHOE 00ecTieueHe

ITK-1.1 Pa3pabaTbIBacT MporpaMMHBIN KOJ Ha A3bIKaX MPOTPAMMHPOBAHHUS HU3KOTO YPOBHS

IIK-1.2 OcymiecTBisieT 0TIaAKY IPOTPaMM, HAITMCAHHBIX HA SI3bIKE HU3KOIO YPOBHS

06.028. IIpodeccuonanpusiii crangapt "CUCTEMHBIU TIPOT'PAMMMUCT", yrBepxaAéHHbIH npuKka3oMm MuHHCTEPCTBA
Tpyada u counaiabHoii 3amuThl Poccuiicko ®eaepauun ot 29 centsadps 2020 r. N 6781 (3apernctpupoBan MuHHCTEPCTBOM
wcrunun Poccuiickoii @enepanuu 26 Hosiops 2020 r., perucrpanuonnbiii N 60582)

IIK-1. A. Pa3pab0oTka KOMIIOHEHTOB CHUCTEMHBIX IIPOTPaMMHBIX IPOTYKTOB
A/04.6 Co3naHne HHCTPYMEHTAIBHBIX CPEICTB MPOrPAaMMUPOBAHUS

B pesyabTate ocBoeHUsI AMCUMIJIMHBI (MOAYJIs1) 00y4arolmiics 10/17KeH

3.1 |3naTh:

3.1.1 | pa3HOBHIAHOCTH apXHUTEKTYP IIEIEBBIX allllapaTHBIX U MIPOTPaMMHBIX ITATGOPM CHCTEM PEalbHOTO BPEMEHH, U KOTOPOH
pa3pabaTsIBaeTCA IPOrPAMMHBIN KOJI Ha SI36IKAX HU3KOTO YPOBHS; HHCTPYMEHTAIBHBIC CPEIbI AT OTIAKH HPOTPaMM JUIs
CHCTEM PEAIbHOIO BPEMEHH, HAIIMCAHHBIX Ha A3bIKAX HU3KOTO yPOBH

3.2 | YmeTh:

3.2.1 [ pa3pabaTbIBaTh IPOTPAaMMHBII KO IJIS CHCTEM PEaIbHOTO BPEMEHH Ha S3bIKaX IPOrPaMMHUPOBAHHS HU3KOTO
YPOBHS;0TJIaKUBATh IIPOTPaMMBbI ISl CUCTEM PEAJILHOIO BPEMEHU HAIIMCAHHBIE HA S3bIKaX IPOrPaMMHUPOBAHUS HU3KOTO
YPOBHS

3.3 | Bnagern:

3.3.1 | HaBBIKAMH HCHOJIb30BaHUS HUHCTPYMCHTAJIBHBIX CPE IJIA pa3pa60T1<P1 nporpamMm 4jist CUCTEM pCaJiIbHOIroO BpEMEHHU Ha
A3bIKAaX HU3KOTO YPOBHA; HABBIKAMHU UCIIOJIBb30BaHUA HHCTPYMCHTAJIBHBIX CPCA MJIS OTIIAAKH IIPOTrpaMM IAJisk CUCTEM
PCATBHOTO BPEMCHU, HAITMCAHHBIX Ha A3BIKAX HU3KOTO YPOBHSA

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIS)

Kon HaumeHoBaHue pa3nesioB v TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHATHA / Kypc

Pazgen 1. HpI/IH].lI/III]:l MOCTPOCHHUA CUCTEM PCAJTBHOI0 BPpEMECHHU

1.1 Omnpenenenre, knaccudukaims 1 0000IeHHAs CTPYKTypa CHCTEM peaibHOTO 7 2
Bpemenu /JIex/
1.2 DyHKIMU ¥ OCHOBHBIE XapaKTEPHCTHKH YCTPOUCTB CBA3U C 00BbEKTAMHU CHCTEM 7 2
peaNbHOTO BPEMEHU
/JTex/
1.3 CpezncTBa NOBHIIICHHS HAZEKHOCTH CHCTEM PeaNbHOTO BpeMeHH /JIek/ 7 2
1.4 [Ipo6nemsr nuppoBuzamun. Aanoro-uudposoe U HUGPO-aHATOTIBOE 7 2
npeoOpa3oBaHue JaHHBIX /JIek/
1.5 MoenupoBaHie U3MEPEHHUS TIOCTOSTHHOTO Hamnpsokenus /J1ao/ 7 2
1.6 MozennpoBaHue U3MEpEHHs IIepeMeHHOTo HanpspkeHus /J1a6/ 7 2
1.7 MozenupoBanue MUKpO(OHA C OTPAaHUYCHHOM TOJI0COi npormyckanus /J1a6/ 7 2
1.8 MonenmupoBanue nepenadun nudpoBoit napopmarmu /J1ad/ 7 2
1.9 N3mepuTenpHble MpeoOpa3oBaTeNid U UCTIONHUTEIbHbBIE YCTPONHCTBA CHCTEM 7 4

peanbHOTO Bpemenu /Cp/

Paznen 2. YHuBepcaabHbIe H CHENHATN3HPOBAHHBIE CPEICTBA CHCTEM
peajbHOro BpeMeH!

2.1 YHHUBepcanbHbIE U CHIENMAIN3UPOBAHHBIC BHIYUCIUTEIBHBIE YCTPOUCTBA CUCTEM 7 2
peanbHOrO BpeMeHH. [IpombliienHbie KoMnbloTepsl  /JIek/




2.2 Crnenuani3upoBaHHbIE BEIYHCIUTEIbHBIE YCTPOICTBA CHCTEM PEaTbHOTO 2
BpemeHH. [IporpaMmupyemble J0rndeckue KOHTPOJUIEPHI U
MHUKpPOKOHTpOIIIeps!  /JIex/

2.3 Criennanu3upoBaHHbIE BEIUMCIUTEIBHBIE YCTPOUCTBA CUCTEM PEabHOTO 2
Bpemenu. [Iponeccops! nudpooit 06padotku curHanos /JIex/

24 Crnenuani3upoBaHHbIE BEIYHCIUTEIbHBIE YCTPOICTBA CHCTEM PEaTbHOTO 2
BpeMeHH. [IporpaMmupyeMble JTOTHYECKUE HHTETpaTbHBIe CXeMBl  /JIex/

2.5 MozenupoBanue aHajoro-udposoro npeodpaszoparens /J1ad/ 2

2.6 MonenupoBaHue BBOJa aHAJIOIOBOTO CUIHAJA B BBIYMCIUTEIIbHYIO 2
cucremy /JIab/

2.7 V3mepeHue mapaMeTpoB CUTHAJIOB B CIIOKHBIX 00BbekTax /J1ab/ 2

2.8 M3yuenune nporpaMMHOTO KOMILIEKCA MOJICITHPOBAHUS pa3/IeNeHUs U 2
BOCCTaHOBJICHUS cuTHANOB /J1ab/

2.9 Texuonoruss CUDA /Cp/ 4
Paznen 3. [IpoekTnpoBaHmne CHCTEM PeaJIbHOTO BpeMeHH

3.1 TexHoOMOTHSA pa3paboOTKK CUCTEM peasbHOTO BpeMeHH. LleneBsie n 2
HMHCTPYMEHTaJIbHbIE cUcTeMBI /JIex/

32 Co3znaHue cucTeM peaJbHOro BpeMEHU Ha OCHOBE TEXHOJIOTUH BUPTYaJIbHBIX 2
npubopoB LabVIEW  /Jlex/

33 [IpombInuIeHHBIE ceTH U HHTEP(EHCH B TPaHCIIOPTHEIX cucTeMax.Industrial 2
Ethernet /JIex/

34 Ipumenerne SCADA u OPC TexHONOTHI B pacHpeieNIeHHBIX CHCTEMax 2
peanbHOro BpeMenu /JIex/

3.5 Hcnons3oBanue WEB-TexHoIOTHi B pacnipeieIeHHbIX CUCTEMAaX PEATIbHOTO 2
BpeMeHU.[IpoMBINUICHHBIH HHTEPHET 1 HHTEpHET Bemei /JIex/

3.6 W3ydenue Mo eneii n3MepeHHBIX CUTHAJIOB B 00beKTaxX KOHTposs /J1ab/ 2

3.7 Nzydenue mporecca aHaIoro-uuppoBoro NpeodpazoBaHus U3MEPSEMbBIX 2
curHaios /JIa6/

3.8 H3ydeHune BOCCTaHOBJICHHUS CUTHAIOB METOJIOM OOPAaTHOM CBEPTKH 2
(mexonsororum) /J1ab/

3.9 N3ydeHue HepeKypCUBHOIO aITOPUTMa Pa3ielIeHHs U BOCCTaHOBIICHHUS 2
curranos /JIa6/

3.10 OOHapyKeHHUE U yCTpaHCHUE OJOKUPOBOK B BEIYHCIUTENBHBIX cucTeMax /Cp/ 3
Pa3gen 4. IlporpammHoe odecnieyeHue CHCTEM PeajlbHOI0 BpeMeHH

4.1 ANTOpUTMBI IIAHUPOBAHUS, Hcnoab3yeMble B OC peansHOro Bpemern /JIex/ 2

4.2 MeToabl 1 aITOPUTMBI 00pa0OTKH aCHHXPOHHBIX COOBITHI B CHCTEMax 2
peanpHOTO BpemeHH /JIex/

43 ANropuTMBl CHHXPOHM3ALUU U B3aUMOJICHCTBUS IPOLIECCOB B CUCTEMAX 2
peanbHOTO Bpemenu /Jlex/

4.4 V3ydeHne Clienblx alropuTMOB Pa3lelicHUs CUTHANIOB ica, amuse, sons /JIa6/ 2

4.5 H3zydeHue ciienoro anroputMa pasjeneHus curaanos Parra /J1a6/ 2

4.6 W3ydeHne aganTUBHOTO aIrOpUTMa BOCCTAHOBIICHUS CUTHATOB /J1ab/ 2

4.7 W3ydeHne aganTHBHOTO adroput™a uaeHTHdGukammu /J1ad/ 2

4.8 SI3BIKH TPOTPAaMMHUPOBAHUS CHCTEM peanbHOro Bpemenu /Cp/ 12
Paznen 5. CamocTosiTesqibHast padoTa

5.1 IMoaroroBka k jekmusm /Cp/ 16

52 IMoaroroska k nabopatopHsM pabotam /Cp/ 32

53 Beimosnenue PI'P /Cp/ 17,6

Pa3zngen 6. KoHTakTHbBIE Yachl HA aTTECTALUIO




6.1 PI'P /KA/ 7 0,4

6.2 Ox3amen /KD/ 7 2,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHNS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOopMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCIUILINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUH X OICHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYIEro KOHTPOJIsL pa3pabaThIBatoTCs PerojaBaTeneM AUCIUILUIMHBL C YIeTOM ee CIIeM(PUKU 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILIAHBI (MOIYIIA), KaK IpPaBHio, C
ucnonb3oBanreM DMOC mim myTeM MpoBepKH MUCHMEHHBIX PadoT, IPeXyCMOTPEHHBIX PabOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI pabOThl M CaMOCTOATENBHOH paboThl oOydarommxcs. s GpukcnpoBaHus pe3ynbTaToB TEKYLIEro KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

6. YAEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. PexoMenayemas qurepaTypa

6.1.1. OcHoBHas IMTepaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, I'OJI

JI1.1 | KoOwustackuii B. T'. CHCTeMBI peajbHOTO BPEMEHH: yIeOHOe Tocoone Hoocuo6u {//e.lanbook.com/book/11
pek:
HITY,
2015

6.1.2. JlonosiHuTEILHAS JIUTEPATYypa

ABTOpBI, COCTaBUTEIH 3araBue Wznatensc O agpec
TBO, IOl
JI2.1 |I'punenxo 1O. B. CucreMsl peaIbHOTO BpeMEHH: yaeOHoe mocodue Mocksa: [//e.lanbook.com/book/11
TYCYL,
2017

6.2 NudopManuoOHHbIE TEXHOJIOTHH, HCOJIb3yeMble IPH 0CYLIeCTBIEHNU 00Pa30BaTeILHOIO Mpolecca 1Mo JUCHHUILIHHE
(MoyJ10)

6.2.1 IlepevyeHb JTUIIEH3HOHHOIO U ¢BOOOHO PACIIPOCTPAHSIEMOI0 MPOTPAMMHOI0 o0ecneveHust

6.2.1.1 | Oracle VM Virtual Box 4.3 20 (CBo6oano pacmnpoctpansemoe [10) https://www.virtualbox.org/

6.2.1.2 | Onepanmonnas cucrema Windows, LabVIEW

6.2.1.3 | Mat lab 14 (JIuuen3us Ne 853687, 8536688) lorosop Ne 0342100004812000038-0001013-01 ot 06 aBrycra 2012 rona.

6.2.2 [lepeuens nMpodreccHOHAIBHBIX 023 JAHHBIX 1 WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | ba3a xaur u myonukanuii DnekTporHoi 6ubmmorexu "Hayka n Texuuka'- http://www.n-t.ru

6.2.2.2 | Kpynreiimmii Be6-cepBuc s xoctuHra IT-mpoexToB 1 X coBMecTHOH pa3paboTtku-https://github.com/

6.2.2.3 | [Toprai w1 pa3pabOTINKOB AIEKTPOHHON TEXHUKH: http://Www.espec.ws/

6.2.2.4 | baza nanubix «bubiaroTeka mporpamMMuctay https://proglib.io/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YueGHble aymuTOpHu ISl IPOBEICHHS 3aHATUI JIEKIIMOHHOTO THIA, YKOMIUIEKTOBAHHBIE CIIENUATM3UPOBAHHON MeOEbI0
U TEXHUYECKHMH CPEICTBaMK O0YUSHHUSI: MyIbTUMEANITHOE 000pyA0BaHKe ISl IPeOCTaBICH s yaeOHO# nHbopManuu
OOJBIIION ayTUTOPHHU H/HITH 3BYKOYCHIIMBAIOIIee 000pyI0BaHue (CTAMOHAPHOE WIIH TIEPEHOCHOE).

7.2 | YueOHbIe ayAuTOPUH IS TIPOBEIICHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIITOBBIX W HHIUBUIYATLHBIX KOHCYIbTAIINH,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOH aTTECTAINHN, YKOMIUIEKTOBAaHHBIE CIIENMATN3UPOBAHHON MEOEIbIO U
TEXHHYCCKUMHU CPEICTBAMHU OOYUCHHS: MYIbTHMEIUITHOE 000pyA0BaHUE W/IIIH 3BYKOYCHIIMBAOLIee 000pyI0BaHHE
(cranmoHapHOE WK TIEPEHOCHOE)

7.3 | [TomenieHust A1sl CAMOCTOATENIBHOM PabOThI, OCHALIICHHBIC KOMITBIOTCPHOM TEXHUKOW C BO3MOYKHOCTBIO TIOAKITIOYCHHS K
cetr "MHTEepHET" M 00ECIICUCHUEM JIOCTYITA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

7.4 | [TomenieHus A XpaHEHHs ¥ PO(HITaKTHYECKOTO 00CTy)KUBaHUS Y4€OHOTO 000pyTOBaHUS




