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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Ienpro 0CBOCHNUS TUCIUILUINHEI ABIIETCA (OPMUPOBAHHE NPO(HECCHOHATBHON KOMIETEHIINH B 001aCTH pa3paboTKu
CHCTEM PEaJbHOTO BPEMEHH JUIsl TPAHCIOPTHBIX 3a/1ay, MAKCHMAaJIbHO MCIIOJIB3YIOLINX BO3MOKHOCTH apXUTEKTYphI
IMPUMEHSACMBIX TEXHHUYECKHX U MPOTPAMMHBIX CPE/ICTB; OCYIIECTBIISAT CPABHUTENIBHbIH aHAIIM3 M BBIOOP apXUTEKTYpHI
TEeXHUYECKUX W IPOTPAMMHEIX CPEJICTB Hanbotee 3 PEeKTHBHBIX IS HCIIOJIB30BAHMS B KOHKPETHBIX TPAHCIIOPTHBIX
MIPUIIOKEHUSIX

1.2

2. MECTO JUCIUMIIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hwkn (pazmen) OIT: | b1.B.04

3. KOMIIETEHIIMA OBYYAIOINETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOZYJISA)

ITK-1 CriocobeH pykOBOJIUTH pa3pabOTKOM MPOTPaMMHOTO KOJIa

[IK-1.5 Vcnoms3yeT BO3MOXKHOCTH MMEIOIIEHCS TEXHIYECKOH 1/MIH IIPOTPAMMHOI apXUTEKTYpEI

B pe3syibTaTe 0cBOCHHS TUCHUILTHHBI (MOIYJIs1) 00y4AIOLIMIICS T0JIKEH
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3HaTh:

3.1.1

BUIbI apXUTCKTYP, XapPAKTCPUCTUKU TEXHUYCCKUX U ITPOTPAMMHBIX CPEACTB CUCTEM PCAJIbLHOTO BPEMCHHU U 0COOEHHCTH
(byHKLII/IOHI/IPOBaHI/Iﬂ CHUCTEM B TPAHCHOPTHBIX MPUIIOKCHUAX

3.1.2

3.13

3.2

YMmerThb:

3.2.1

OCYILECTBIISTH CPABHUTEIBHBIN aHAN3 U BEIOOP apXUTEKTYPhl TEXHUYECKHUX U IIPOrPAMMHBIX CPEJICTB Hanboee
3¢ EKTUBHBIX IS HCTIOIb30BAHHS B KOHKPETHBIX TPAHCIOPTHBIX IPHIIOKEHUSX
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3.3

Baagern:

33.1

HaBBIKAMHU pa3p360TKI/I CUCTEM PCAJIBHOTO BPEMEHU JJI1 TDAHCHOPTHBIX 3a/1a4, MAKCUMAJIBHO UCIOJIB3YIOIINE
BO3MOKHOCTH apXUTEKTYPhI IPUMCHACMBIX TCXHUYCCKUX U NPOIPAMMHBIX CPEICTB

4. CTPYKTYPA U COAEP KAHUE JUCHUILIITUHBI (MO Y.JIS)

Kon HaunmeHoBaHHe pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kypc
Paznea 1. [IpuHUMIIBI NOCTPOEHUSI CHCTEM PeaIbHOTO BpeMEHH
1.1 Omnpenenenne, knaccudukams 1 0000IEHHAs CTPYKTypa CHCTEM PeaTbHOTO 3 2
Bpemenu /Jlex/
1.2 OYHKLUUYU U OCHOBHBIE XapaKTEPUCTUKU YCTPOMCTB CBA3H C 0OBEKTAMH CHCTEM 3 2
peansHOTO BpeMenu /JIex/
1.3 MozennpoBaHne U3MEPEHHS TIOCTOSIHHOTO HanpsykeHus /J1ab/ 3 4
1.4 MozenupoBaHue U3MepeHHs IepeMeHHoro HanpspkeHus /J1a6/ 3 4
1.5 MozenupoBaHue paboThl apH(HMETHKO-IOTHIECKOTO YCTPOHCTBA CHCTEMBI 3 4
peansHOTO BpeMeHu /J1ab/
1.6 OneMeHTHI onepaTopckoro uHTepdeiica B ciucteMax peaasHOro BpeMmeHu. /Cp/ 3 3
1.7 VYerpoiictBa 0oToOpakeHHs 1 BBOJa HH(POPMALIUH TPOMBIIUICHHOTO TPUMECHEHUS 3 3
JUTS J)KECTKHX YCIIOBHUH aKcIutyaTarn. /Cp/
1.8 CoBpeMeHHBIE TeXHOIOTHHA T 3 dexTrBHON pa3paboTku u peanuzannn ACY 3 4
TTI. Ocuosnble monoxenuss OPC — texnonoruu /Cp/
Paznes 2. YHuBepcaabHble U CHENMATU3HPOBAHHBIE CPeCTBA CHCTEM
peaabHOro BpeMeHH
2.1 YHHBepcaIbHBIC U CIICHUATU3NPOBAHHEIC BEIYUCIUTEIBHBIC YCTPOICTBA CHCTEM 3 2
peanpHOTO BpeMeHH. [IpoMbInuIeHHBIe KoMITBIoTeps! /JIex/
2.2 CrienManu3upOBaHHBIE BBIYUCIUTENBHBIE YCTPOUCTBA CUCTEM PEATIBHOIO 3 2
BpemeHu. [IporpaMMupyemsie TOruuecKrue KOHTPOIJLIEPH U
MHUKPOKOHTpoJutepbl /JIek/
2.3 MoenupoBaHre MUKpO(OHa ¢ OTpaHHYEHHO MoJIocoit mpomyckanus /J1a6/ 3 4
2.4 MonenupoBanue nepenaun nudpoBoit napopmarnmu /J1ad/ 3 4




2.5 Konrenius yHuBepcanbHOTO JocTyna K JaHHbBIM Microsoft. [IpoektupoBanue 3 3
OPC — ceprepos /Cp/

2.6 CoBpeMeHHbIE HHCTPYMEHTAIbHBIE CUCTEMBI 17151 3QQeKTUBHOM pa3paboTKu 3 3
nporpammuoro obecrieuenust ACY TII. SCADA-cucremsr. /Cp/

2.7 SCADA-cucTeMbl: OCHOBHBIE PUHIIUTIBI I apXUTEKTypa (Ha mpuMepax maKera 3 4
GENESIS-32 u Trace Mode) /Cp/
Pasnen 3. IlpoexTupoBaHHe CHCTEM PeaibHOIO BpeMeHH!

3.1 Criennanu3upoBaHHbIE BEIUMCIUTEIBHBIE YCTPOUCTBA CUCTEM PEabHOTO 3 2
BpemeHH. [Iponeccops! udpoBoi 00pabOTKH CUTHAIOB U IIPOTPaMMHUpPyEMbIe
JIOTHYeCKre UHTerpaibHble cxeMbl /JIex/

3.2 Co3znaHue cucTeM peaJbHOro BpeMEeHU Ha OCHOBE TEXHOJIOTUU BUPTYaJIbHBIX 3 2
npubopoB LabVIEW /JIex/

33 MonenmupoBaHue ananoro-nudpoBoro mpeodpazosatens /J1ab/ 3 4

34 MogenupoBaHue BBOJA aHAJIOIOBOTO CUIHAJIA B BBIYMCIUTEIIbHYIO 3 4
cucremy /JIab/

3.5 OpraHu3aiys MOMeX03alUIEHHOCTH B CHCTEMax peaibHOro BpeMenn /Cp/ 3 3

3.6 CoBpeMeHHBIE HHCTPYMEHTAIBHBIE CHCTEMBI IS 3 (QEeKTHBHON pa3paboTKH 3 3
BUPTYaNbHBIX nprOopoB. [IporpamMmMublii maket LabView: 0CHOBHBIE TPUHIIUIIBL,
apxXUTeKTypa W npumenenue. /Cp/

3.7 IIpoMbIlIeHHBIE CETH M UHTEP(EHCH B TPAHCHOPTHBIX cucteMax.Industrial 3 4
Ethernet /Cp/

3.8 [IpomebinieHHBIE ceTH 1 UHTEP(EHCH B TPAHCIOPTHBIX cucteMax. MiHTepHeT 3 4
Berueit /Cp/
Pasnesn 4. MeTpoJiorusi CHCTEM peajbHOI0 BpeMeHH

4.1 OCHOBHBIE METPOJIOTHYECKHE XapaKTEPUCTUKU CHCTEM PeajbHOIO BPEMEHHU. 3 2
CraTuueckue 1 JUHaAMUYECKUe oTpermHoCTH /JIek/

4.2 Amnanoro-1iugpoBoe u 1udpo-aHaIoroBoe npeodpa3oBaHUe CUTHAIOB B 3 2
CHCTEMax peaqbHOro BpemeHu /JIek/

4.3 H3MepeHne mapaMeTpoB CUTHAJIOB B CIIOXKHBIX 00bekTax /J1ad/ 3 4

4.4 IIporpammHOe obecrieueHue CHCTEM peatbHOTo BpeMeHu. OnepannoHHbIe 3 5
CHCTEMBI peasibHOTo BpemeHu /Cp/

4.5 IIporpammHoe obecrieueHre CHCTEM pealbHOTo BpeMeHH. [nanupoBanue u 3 5
JIUCTIETYEPU3ALINS BEIYUCIUTEIBHBIX IIPOIIECCOB B CUCTEMAX PeajbHOTO
Bpemenu /Cp/

4.6 IIporpammHOe oOecrieueHue CHCTEM PeaTbHOTO BpeMEHH. Y CTpaHeHHe 3 4
OIOKHMPOBOK BBIYMCIHTENBHBIX MPOIECCOB B CUCTEMAX peanbHOro BpeMenu /Cp/

4.7 [IporpammHoe obecrieueHre CUCTEM pealbHOro BpeMeHH. CHHXpOHU3AIHS 3 4
BBIUHCITUTEIBHBIX MPOIIECCOB B CUCTEMax peasibHoro Bpemenu /Cp/

4.8 IIpumeneHune cucTeM peasbHOrO BPEMEHHU Ha JKEeJIE3HOA0POKHOM 3 4
tpancnopre /Cp/
Pa3nes 5. CamocTosiTebHAs1 padoTa

5.1 IToaroroBka k jexuusm /Cp/ 3 8

5.2 IMoaroroBka k mabopaTopubM pabotam /Cp/ 3 32

53 N3ydyenue nOMOMHUTENBHOM auTepaTypsl /Cp/ 3 9
Pa3znen 6. KonTakThiHe 4achl Ha aTTeCTALMIO

6.1 Dx3amen /KD/ 3 2,35

5. OHEHOYHBIE MATEPHAJIbBI

OHCHO‘IHHC Marepualbl OJid TPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalluu 06yqa}0mnxcsi TIPUBEACHBI B IPUIIOKEHUU K

paboueii mporpamMme AUCIUILIHHEL.

(DOPMLI W BUAbI TCKYWIECTO KOHTPOJIA MO AUCHHUININHE (MOI[yJ'I}O), BHUJBI 33.)13.HI/II>1, KpUTECPUHU UX OLCHHWBAHHA,

pacnpezeneHue 6aioB 10 BHAAM TEKYyIETro KOHTPOJISI pa3pabaThIBaroTCs MIPENojaBaTeeM AUCIHUILINHBL C YIETOM €€ CIEeIU(BHUKN 1
JIOBOJIATCS IO CBEACHHS OOYJArOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Texymuil KOHTPOIb YCIEBAEMOCTH OCYILECTBIISETCS MPEnoAaBaTeneM JUCHUILIMHBI (MOAYNA), KaK MpaBHIIO, C

ucronp3oBanreM SVOC mim myTeM MpoBEepKH MHUCHMEHHBIX padoT, MPeTyCMOTPEHHBIX pabOYHMH MTPOTpaMMaMH JHCIHILUTAH B




paMKax KOHTaKTHOH pabOThI M CaMOCTOSITENbHOM paboThl oOydaromuxcs. s GukcupoBanus pe3ynbTaTOB TEKYLIETO KOHTPOJIS
MOJKeT ucnoyb3oBatbess DMOC.

6. YA EBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas1 IMTEpaTYpa

ABTOpI:I, COCTaBUTCIIU 3arnaBue Wznarensc DI azpec
TBO, I'OJL

3acoB B. A. ApPXUTEKTYpa pachpeeiICHHBIX aBTOMAaTH3UPOBAaHHBIX Camapa: | https://e.lanbook.com/bg
CHUCTEM: KOHCHEKT JIEKLIUH CamI'VII
C, 2017

J1.2

I'punenxo 0. b. CucreMsl pealbHOTO BpeMeHH: yaeOHoe mocodue Mocksa: | https://e.lanbook.com/bg
TYCVYL,
2017

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. agpec
TBO, TOJ

J12.1

KoOGsmsanckuit B. T CucreMsl pealbHOTO BpeMeHH: yaeOHoe mocodue HoBocubu | https://e.lanbook.com/bg
pek:
HITY,
2015

6.2 I/IH(I)OpMaHI/IOHHl)le TEXHOJO0I'MH, UCIOJb3yEMBbI€ IIPH OCYIIECTBJICHUH 06pa30BaTeJ’le0F0 npounecca mo JuCumMinjanHe

(Moay10)

6.2.1 IlepevyeHb JTUIIEH3MOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOI0 NPOIPAMMHOIO O0ecneYeHH st

6.2.1.1

OmneparnmonHas cucrema Microsoft® Windows Professional 8 Russian Upgrade OLP NL Academic Edition JJoroBop Ha
moctaBky Ne 0342100004813000011

6.2.1.2

LabView 8.1

6.2.1.3

Mat lab 14 JTorosop Ne 0342100004812000038-0001013-01

6.2.2 IlepeyeHb MpohecCHOHAIBHBIX 023 JAHHBIX 1 MH()POPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Kpynaeitmmii Be6-cepBuc i xocTuHra I T-MPOEKTOB U HX COBMECTHOI pa3paboTku- https://github.com/

6222

baza xuur u myonukamumit DnexTpoHHoi 6nbanoTtexu "Hayka u Texuuxka" - http://www.n-t.ru

6.2.2.3

Ioptan st pa3pabOTINKOB AMEKTPOHHOHN TeXHUKH: http://www.espec.ws/

6.2.2.4

ba3a nannbix «bnbmmoreka mporpammuctay https://proglib.io/

6.2.2.5

baza nannbIx «OTpacieBoi MopTai CHeNuaIucToBy http://www.connect-wit.ru/

6.2.2.6

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

6.2.2.7

Koncynprantlloroc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.1

VY4eOHble ayTUTOPHH AJISl IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIA, YKOMILJIEKTOBAaHHBIE CIIELIMAIN3UPOBAHHON MEOETbIO
U TEXHHYECKUMH CPEACTBAMHU OOYUCHHS: MYIETHMEIUITHOE 000pyIOBaHUE AJISI IPEIOCTABICHUS yIeOHOH HH(pOpMAIHN
0OJIBIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAKOIIEee 000pyI0BaHue (CTAIMOHAPHOE W TIEPEHOCHOE).
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VYueOHbIe ayJUTOPUH TS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO THUIIA, TPYIIIOBEIX ¥ HHINBHIYAJIbHBIX KOHCY/IbTAIHH,
TEKYIIETO KOHTPOJISA M POMEXYTOUHOH aTTEeCTAINH, YKOMIUIEKTOBAaHHBIE CIEIINATIM3HPOBAHHONW MeOeNbI0 1
TEeXHHYECKUMH CPEACTBAMHU 00y4eHHs: MyIbTHMEANITHOEe 000pyA0BaHNE U/HIIH 3BYKOYCHIMBAOIIee 000py0BaHHE

(cranimoHapHOE WK TIEPEHOCHOE)
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[MomenieHust 1T CAaMOCTOSATENBHON paObOTHI, OCHALIIEHHBIE KOMITBIOTEPHOUW TEXHUKOW C BO3MOYKHOCTBIO TIOAKITIOUEHHS K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

7.4

INomemnenust 115 XpaHeHHU ¥ MPO(PUIAKTHUECKOTO 0OCTYKUBaHUS yIeOHOTO 000PyROBaHUSL

7.5




