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CucremMsbl peajibHOI0 BpeMeHH!

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

Hamnpasnenue noxrorosku 09.03.03 IIpuknannas undopmaruka

Hamnpasnennocts (npoduis) IIpukiagHas nHGopMaTuKa Ha KeJIe3HOJOPOKHOM TPaHCIOpTe

KBamu¢uxarms 0akajaBp
Dopma 00yueHus OYHas
O0mas TpyaoeMKOCTh 53ET

BI/I,I[BI KOHTPOJIA B CEMECTpaAX:

9K3aMEHEBI 7

Pacnpeue.ﬂeﬂne YacoB JUCHMILIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1)
Kypce>) Uroro
Henens 16 1/6
Bun 3anstuit v PII i PIl
Jlexiin 32 32 32 32
JlaGopatopHsbie 32 32 32 32

KoHnr. 4. Ha aTrecr. 0,4 0,4 0,4 0,4
Kownr. 4. na arrecr. B 2,35 2,35 2,35 2,35

niepuon OC

HWroro ayn. 64 64 64 64
KonrakTHast pabora |66,75 |66,75 (66,75 |66,75
Cawm. pabora 88,6 (886 88,6 [88,6

Yackl Ha KOHTPOJIb 24,65 [24,65 |24,65 |24,65
Uroro 180 180 180 180




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAYJIST)

1.1|Ilenbro ocBOCHUS IUCLMIUIMHEIL SIBIIsIETCS. (OPpMHUPOBaHHE KOMIETEHIUH B 00TACTAX apXUTEKTYPHI allllapaTHBIX U
MPOrPaMMHBIX IJIATPOPM CUCTEM PEATBHOTO BPEMEHH, OTJIAIKU CUCTEMHBIX U MPUKJIAJAHBIX TIPOTPAMMHBIX MPOJIYKTOB H
CTaH/IapTOB HHPOPMALMOHHOTO B3aMMOJICHCHBHUS CUCTEM PEALHOTO BPEMEHH B 33/1a4aX JKEJIE3HOAOPOKHOTO TPAHCIIOPTa

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.B.16

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI
MOoAayJist)

ITK-1 Cnoco6en pa3pabarbiBaTh TpeOOBaHMS U IPOESKTUPOBATH IPOrPaMMHOE OOecIeueHue

ITK-1.1 Pa3pabarbiBaeT nporpaMMHBIN KOJI Ha SI3bIKAaX MPOrPAMMHUPOBAHUS HU3KOTO YPOBHS

[IK-1.2 OcymecTBnsieT OT/Ia Ky IpOTpaMM, HAaTMCAHHBIX Ha SI3bIKE HU3KOTO YPOBHS

06.028. Tipoeccnonanbubiii cranaapt "CUCTEMHBIU TIPOTPAMMMCT", yTBep:xaéHnblii npukazom MuHHCTEPCTBA
Tpyaa u couuanbHoii 3ammThl Poccuiickoii @enepauuu ot 29 centsiops 2020 r. N 678u (3apernctpupoBan MUHHCTEPCTBOM
1octunuu Poccniickoii ®exepamun 26 Hosops 2020 r., peructpannonusiii N 60582)

ITK-1. A. Pa3paboTka KOMHOHEHTOB CUCTEMHBIX MIPOTPAMMHBIX MIPOJTYKTOB
A/04.6 Co3nanre HHCTPYMEHTAIBHBIX CPEJCTB IPOrPaAMMHPOBAHUS

B pe3yabTaTte ocBOeHHS JMCHUILUIAHBI (MOLYJIs1) 00yYaOIMiics T0IAKeH

3.1|3uarte:

3.1.1|pa3HOBUAHOCTH aPXUTEKTYP LIENEBBIX ANIIAPATHBIX U MPOTPAMMHBIX IIAT(HOPM CHCTEM PEabHOTO BPEeMEHH, JJIsl KOTOPOH
pa3pabaTrbiBaeTCsl MPOTPAMMHBII KOJI HA S3bIKaX HU3KOTO YPOBHS; HHCTPYMEHTAIBHbIE CPEIBI TSl OTIaIKH IPOTPaMM JUIS
CHCTEM peaslbHOrO BPEMEHH, HAIIMCAHHBIX Ha S3bIKaX HU3KOTO YPOBHS

3.2|YMmerTn:

3.2.1|pa3pabaTheIBaTh MPOrpaMMHBIH KO I CUCTEM PEabHOIO BPEMEHH Ha S3BIKaX MPOrPaMMUPOBAHUS HU3KOTO
YPOBHS;0TJI@XHBATh IPOTPaMMBI JUIs CHCTEM PEabHOTO BPEMEHHN HAIMCAHHbIE Ha S3bIKaX POrPaMMUPOBAHUS HU3KOTO
YPOBHS

3.3|Baagern:

3.3.1|HaBBIKaMH HCIIOJIB30BaHUS UHCTPYMEHTAIBHBIX CPEl IS pa3pabOTKU IPOTrpaMM JUIsl CHCTEM PEaTbHOTO BPEMEHH Ha s3bIKaX
HHU3KOTO YPOBHS; HABBIKAMH HCIIOJIb30BAHMSA MHCTPYMEHTAIBHBIX CPEA I OTJIAAKH IPOTPAMM Il CUCTEM PEAIbHOTO
BPEMEHH, HAIIMCAHHBIX HA A3bIKaX HU3KOTO YPOBHS

4. CTPYKTYPA U COJEPKAHME JUCIAIIJIMHBI (MOLY.JIST)

Kon HaunmeHoBaHue pa3/e10B M TeM /BH] 3aHATHS/ Cemectp / | Hacos | IIpumeuanue
|_3aHsATHSA Kvpc

Paznen 1. [IpuHUMNBI NOCTPOEHHS CHCTEM PeajTbHOT0 BpeMeH!

11 Onpenenenne, kiaccupukaiys 1 0000IICHHAS CTPYKTYpa CHCTEM PEaibHOTO 7 2
Bpemenu /Jlex/
1.2 OyHKIUH 1 OCHOBHBIE XapaKTEPUCTHKU YCTPOHCTB CBSI3U ¢ 0O BEKTAMH CHCTEM 7 2
PEaIbHOTO BPEMEHU
/JTex/
1.3 CpencrBa NOBBIICHHST HAIG)KHOCTH CHCTEM PeabHOTO BpeMeHH /JIek/ 7 2
14 [Tpob6aemsl nudposuzannu. AHanoro-1udposoe u UGHPO-aHAIOTIBOE 7 2
npeoOpa3oBanue AaHHbIX /JIek/
1.5 MopenupoBaHue H3MEPEHUs TOCTOSHHOTO HanpspkeHus:  /J1ab/ 7 2
1.6 MopenupoBaHue H3MEPEHHUs IIEPEMEHHOT0 HanpsokeHus  /J1a6/ 7 2
1.7 MopenupoBaHue MUKpO(OHA C OTPaHUUEHHON ITOJI0COH nmpomyckanus /J1a6/ 7 2
1.8 Mopenupoanue nepeaayuu uuppoBor nHpopmanuu /J1ad/ 7 2
1.9 U3mepurenbHbIe TpeoOpa3oBaTeNH U UCTIOIHATEIBHBIE YCTPOWCTBA CHCTEM 7 4

peanbHOTO Bpemenu /Cp/

Pa3znes 2. YHUBepcallbHbIE U CHIeIIHAJU3HPOBAHHbIE CPEICTBA CUCTEM
peajbHOro BpeMeHH!

2.1 YHuBepCabHBIC U CICHATN3UPOBAHHBIC BEIYUCIUTEIbHBIE YCTPOUCTBA CUCTEM 7 2
peanbHOTO BpeMeHH. [IpoMbIlIeHHbIE KOMITBIOTEPBl  /JIek/




2.2 Criennan3upoBaHHbIC BEIYUCIUTEIbHBIE YCTPOWCTBA CUCTEM PEATbHOTO 2
BpeMeHu. [IporpaMMupyemble TOrHYecKrue KOHTPOUIEPEl I MEKPOKOHTPOJIIEPHI
/J1ex/

2.3 Criennan3upoBaHHbIC BEIYUCIUTEIbHBIE YCTPOUCTBA CUCTEM PEaTbHOTO 2
BpemenH. [Iponeccopsl nuppoBoii 00padoTku curHanos  /Jlex/

2.4 Criennan3upoBaHHbIC BEIYUCIUTEIbHBIE YCTPOUCTBA CUCTEM PEaTbHOTO 2
BpeMeHHU. [IporpaMmupyeMble JIOTHIeCKHe HHTeTpalbHble cXeMbl  /JIek/

25 MopenupoBanue aHanoro-udposoro npeodpazosatens /J1ad/ 2

2.6 MopenupoBaHye BBO/Ia AaHAJIOTOBOTO CUTHANA B BEIYHCIUTEIHHYIO CHCTEMY 2
/J1ab/

2.7 H3Mepenne mapaMeTpoB CHUTHAJIOB B CJIOXKHBIX 00bekTax /JIab/ 2

2.8 W3yueHne mporpaMMHOT0 KOMILIEKCa MOJICIIMPOBAHUS Pa3/ICIICHUS 1 2
BOCCTaHOBJIEHUS cUTHaIoOB /JIab/

2.9 Texuosnorust CUDA /Cp/ 4
Pazzen 3. IIpoekTHpoBaHUe CHCTEM PeajibHOTO BpeMeHH!

3.1 TexHoJorus pa3pabOTKH CUCTEM peabHOTO BpeMeHH. L{eneBbie u 2
HHCTPYMEHTaJIbHBIC CHCTEMBI /JIek/

3.2 Co3naHue crcTeM peajbHOTO BpEMEHH Ha OCHOBE TEXHOJIOTHH BUPTYAIBHBIX 2
npubopos LabVIEW  /Jlex/

3.3 IIpoMsInIeHHbIE CETH U HHTEPdEHCH B TpaHCTTOPTHEIX crcTeMax. Industrial 2
Ethernet /Jlex/

3.4 IMpumenenue SCADA u OPC TexHomnoruii B pacrpeieIeHHbIX CUCTEMaX 2
peanpHOTO BpeMeHH /JIek/

3.5 HUcnons3oBanne WEB-TexHomOrHi B pacipeeNIeHHBIX CHCTEMAax PeatbHOTO 2
BpeMeHU. [ IpOMBIIIICHHBIH HHTEPHET U HHTepHET Betei /JIex/

3.6 WzyueHnue Moieneil n3MepeHHbIX CUT'HAJIOB B 00beKTax KOHTposst /J1ab/ 2

3.7 W3zydenue nporecca aHaIoro-udppoBoro Npeodopa3oBaHus U3MEPSIEMBIX 2
curnanos /JIa6/

3.8 H3yueHre BOCCTAHOBJICHHS CHTHAIIOB METOJIOM O0paTHO# CBEPTKH 2
(mexouBostoniuu) /J1a6/

3.9 W3ydenune HepeKypCUBHOTO alrOpUTMa pa3IeliCHUs] i BOCCTAHOBJICHHSI CUTHAJIOB 2
/J1a6/

3.10 OO6Hapy)XeHHEe U yCTpaHEeHHE OJIOKMPOBOK B BHIUMCIUTEIBHBIX cHcTeMax /Cp/ 3
Paznen 4. [IporpammHoe ofecnevyeHne CHCTEM PeaibHOT0 BpeMeHH

41 AJITOpUTMBI IIJTaHUPOBaHuUs, Ucnioib3yeMble B OC peanbHoro Bpemenu  /JIex/ 2

4.2 MeTo51 ¥ aITOpUTMBI 00paOOTKH aCHHXPOHHBIX COOBITHI B CHCTEMAaX PeaJbHOTO 2
BpemeHu /JIex/

4.3 AJITOPUTMBI CHHXPOHHU3AINH U B3aUMO/ICHCTBHS POIIECCOB B CHCTEMAX 2
peansHoro BpeMenu /Jlex/

4.4 W3ydenue CIensiX alrOpUTMOB pasjelleHHs CUTHAIOB ica, amuse, sons  /J1a6/ 2

4.5 W3ydenue cnenoro aaropuTMa pasaeneHus curaanos Parra  /J1a6/ 2

4.6 W3yueHre aianTHBHOTO AJITOPUTMa BOCCTAHOBJICHUS cUrHaoB  /JIab/ 2

4.7 W3y4eHue aqanTHBHOTO alroputMa uaeHTudukanun /J1ad/ 2

4.8 SI3BIKHM IPOTPaMMHUPOBAHHUS CUCTEM peanbHOro BpeMenu /Cp/ 3
Paznen 5. CamocTosiTesbHast paboTa

51 IMoxaroroska k nekiusiM  /Cp/ 16

5.2 IMoaroroBka k naboparopHbM padoram  /Cp/ 32

5.3 Beimonuenue PI'P /Cp/ 26,6

Pa3nen 6. KoHTaKkTHbIE Yachbl HA aTTECTAIMIO




6.1 PI'P /KA/ 7 0.4

6.2 Ox3amen /KO/ 7 2,35

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUallbl Ul IPOBEICHUS IPOMEXKYTOYHOM aTTeCTAllUM 00Y4aroUXCs IPUBEICHBI B IPUIIOKEHUH K pabodeit
nporpaMMe JUCHUILUINHBL.

DopMBbl U BUJIBI TEKYIET0 KOHTPOJIA 110 JUCHUIUIMHE (MOYIIIO ), BUABI 3aJaHUI, KpUTEPUU UX OLIEHUBAHUS, paclpeielieHue 0anioB 10
BHUJIaM TEKYIIEro KOHTPOJIS pa3pabaThIBAOTCS IPENOfaBaTeNeM AUCIHILINHBI C YIEeTOM ee CIEIM(HUKH U JOBOAATCS 0 CBEICHHS
00y4aroIuXCsl Ha IEPBOM y4eOHOM 3aHSITHUH.

Texymuii KOHTPOJIb YCIIEBAeMOCTH OCYIIECTBIISETCS TIPEofaBaTeneM AUCIUILTHHBI (MOYIIs), KaK IIPaBHIIO, C HCHIOIb30BAHAEM
OUOC unu nyTeM NpoBepKH MUCbMEHHBIX padoT, IPelyCMOTPEHHBIX paO0OUMMU IPOrpaMMaMHU AUCLUILIMH B PaMKaX KOHTaKTHOM
paboTEI I CaMOCTOSTENBHON PaboTh! 0Oydaromuxcs. st GUKCHPOBAaHHSA Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIIOIb30BAThCS
BUOC.

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECIHIEYEHHME JUCITUIIJIMHBI (MOY JI51)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHast 1MTEpPaTYypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3zpatensc On. agpec
TBO. LOII
JI1.1 |KoGbumstackuit B. ', |CucreMsl peambHOTO BpeMmeHu: yaeonoe mocobue |Hosocubu |https://e.lanbook.com/book/118251
pex: HI'TY,
2015

6.1.2. JlononHuTeIbHAS IUTEPATYpPa

ABTODBI, COCTaBUTETHN 3ariaBue Uznartensc D1. agpec
TBO. TOIT
JI2.1 |I'punenxo lO. b. CucTeMbl peasibHOTO BpeMeHn: yyebHoe nocobne |Mocksa:  [https://e.lanbook.com/book/110216
TYCY .
2017

6.2 Un(opManimoHHbIe TEXHOJIOTHH, UCTIOJIb3y€eMbIe NPH OCYIIECTBJIEHHH 00Pa30BaTEILHOT0 MPOIecca Mo JUCHHUILIHHE
(MonyJ10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACPOCTPAHIEMOr0 MPOrPaMMHOI0 00ecedeHust

6.2.1.1|Oracle VM Virtual Box 4.3.20

6.2.1.2|Microsoft Windows

6.2.1.3|Mat lab 14

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|ba3a kuur u mybnukauii JnexTponHoi oubnmorexkn "Hayka n Texnuka'- http://www.n-t.ru

6.2.2.2|Kpymueiimmuii BeG-ceppuc st xoctunra | T-npoekToB u ux coBMecTHOU paspaborku-https://github.com/

6.2.2.3|TToprain mst pa3paboTINKOB 37IEKTPOHHOM TexHuKH: http://www.espec.ws/

6.2.2.4|ba3a nannbix «bubiarorexa mporpammuctay https://proglib.io/

6.2.2.5|KoncynbpTanT mioc

6.2.2.6|Inpopmanmonnas cucrema TAPAHT

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCIUITIJIMHBI (MOY JIsT)

7.1|YueOHble ayIUTOPUH Ul IPOBEJCHNUS 3aHATUI JIEKIIMOHHOTO TUIA, YKOMIIJIEKTOBAHHBIE CIIEUATTU3UPOBAHHON MEOEIbIO 1
TEeXHUYECKUMU CPEICTBAMU 00yUYEeHUs: MyIbTUMEIUHHOE 000pYAOBaHHUE I IPEIOCTAaBICHHUS YueOHOH HHbOpManuu
0OJTBILION ayTUTOPHHY H/WITH 3BYKOYCHIIMBAoLIee 000pyA0BaHUE (CTAMOHAPHOE HITH IEPEHOCHOE).

7.2|YueOHble ayauTOpHU ISl IPOBEACHHS 3aHITHI CEMUHAPCKOTO THIIA, IPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIBTALH,
TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOH aTTeCTaluy, YKOMIUICKTOBAHHbIE CIICHUATH3UPOBAHHON MEOETIbIO M TEXHUUSCKIUMU
cpencTBaMu 00yUYeHHs: MYJIBTUMEINITHOE 000pyJ0BaHIE W/UITH 3BYKOYCHIIMBAlOIee 000pyI0BaHUE (CTALIMOHAPHOE HITH
IEPEHOCHOE)



https://e.lanbook.com/book/118251
https://e.lanbook.com/book/110216

7.3

TTomenienus 11 caMOCTOSTENbHOM pabOThI, OCHALIIEHHBIE KOMIIBIOTEPHOIM TEXHUKOW C BO3MOXHOCTBIO MOJKITIOUEHHUS K
cetn "UHTepHeT" M oOecnieueHHEM JI0CTyIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA.

7.4

IMomerieHust 11 XpaHeHHs U MPO(UITAKTHUECKOTO 00CTYKHBaHUS Y1eOHOTO 000pyI0BaHUS

7.5

Y4eOHble ayTUTOPUH VIS IPOBEICHHUS JIAOOPATOPHBIX paOb0T YKOMIUIEKTOBAHBI CIICIIUATU3UPOBAHHON MEOCIBIO 1
TEXHHYECKUMHU CPECTBAMHU O0YUYCHUsI: HOYTOYKH HITH KOMITBIOTEPBI, MOIKITIOUYEHHBIE K JoKabHO# cetu CamI YIIC.




