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1 eab AUCUUIIAHBI.

B pesynbraTe OCBOGHWS MAaHHOW JUCHUIUIMHBI Yy OOYYalOIIErocs JOJDKHBI OBITh
c(OopMHpPOBAaHbI KOMIIETEHIIMM OCHOBHOM NpodeccHoHanbHON 00pa30BaTeNbHONW MPOrpaMMbl
OakamaBpuarta (nanee - OIIOIT): OIIK-4, OITK-5.

ConeprxaHre KOMIETEHINH KaK IUTAHUPYEMBIX Pe3yJIbTaTOB OOYYEHUS 110 AUCIUTITNHE
cM. Tabymnbl 1 u 2.

1.1 ®opMupyeMble KOMIETEHIMH
Tabmuma 1 - ®opMupyemMble TUCIUIUIMHON KOMITETCHIIUH

HanmenoBanue HaumenoBanue xkareropun | Koj u Ha3zBaHHE KOMIETEHIIUN

BU/Ia KOMITETCHIIUH .

(vrueepcanvnas, (TpymIiel) KOMIIETEHIIHI

obwenpogeccuonans

HaA,

npogeccuonanvras)

Obmenpogeccuona | Mudopmanuonno- OIIK-3 CniocobeH moHUMaTh U TPUMEHS T

JbHAS KOMMYHHKALIMOHHBIE COBpEeMEHHbIE HH(OPMALMOHHBIC TEXHOJIOIHH, B
TEXHOJIOTHHU JIJIsI TOM YHCJI€ OTEUECTBEHHBIE, TPU CO3JaHUN
npodeccHoHaTEHON IPOrpaMMHBIX IPOIYKTOB U HPOTPaMMHBIX
JIeSITEIbHOCTH KOMITJICKCOB Pa3IMYHOTO HA3HAUCHHS

1.2 UHAUKATOPHI J0CTHKEHUSI KOMIIETEeHIUit
Tabnuna 2 — UHauKaTopbl JOCTUKEHUS] KOMIIETEHUUH, OPMUpPYEMBIE JTUCLUILTUHON

Kon u HasBaHuEe
KOMIICTCHIIN N

NHInKaTopsl JOCTHKEHUS
xoMnerenuuu mo OITOIT

JIMCLUMITIMHBI ¥ IPAKTUKH, HOPMUPYIOLIHE
xoMnerenuuo OITOIT

OIIK-3 Crocoben
[IOHUMATh U
HpI/IMeHSITI)
COBPEMEHHBIE
UH()OPMAITHOHHBIE
TEXHOJOI'nu, B TOM
qyucie
OTECYECTBCHHBIE,
TIPU CO37IaHUH
pOrpaMMHBIX
NPOAYKTOB U
MPOTPAMMHBIX
KOMIIJIEKCOB
PasINnIHOTO
Ha3HAYEHUs

3.1 IlpumensieT coBpeMeHHbIE
MH(QOPMAIIOHHbBIE TEXHOIOTHH, B
TOM YHCJIE OT€YECTBEHHBIE, I
WHCTPYMEHTAJbHbIE CPEJICTBA
IUIsl TIPOU3BO/ICTBA
MIPOrpaMMHOT0 TIPOAYKTA!

3.2 Mcnonb3yeT COBpEMEHHBIE
UHQOPMAITMOHHBIC TEXHOIOTUN
JUTSL TECTUPOBAHUS U OTJIAIKU
IPOrpaMMHOI0 00ECIeUCHHUS;
3.3 Hcmonb3yeT MEeTOBI U
CpeACTBA aBTOMATH3aLNN
NPOEKTHPOBAHMS IPOTPAMMHBIX
MPOIYKTOB

3.4 Brnageer CASE (Computer-
Aided Software Engineering)
CpeacTBaMH

3.5 AHanu3upyer U ONHUCHIBAET
MPUHLUIIBI pabOTHI U TpeOOBaHUS
k coBpemenusiM UT, UC, CUU,
UCTIOJIb3YEMBIX B
poheCCUOHAITBHOM
JESITeNbHOCTH B yCIIOBUSIX
IUPPOBOI SIKOHOMHKH

K.M.05.01 UudopmaTuka

K.M.05.03 SI3pIKM ¥ METOIBI
MIPOrpaMMHUPOBAHHS

K.M.05.04 MaremaTuuecKkue METOIbI H
IpOrpaMMHOE 00eCIIeUeHNUE 3aIUThI
UHPOpMaITUH

K.M.05.05 OnepannoHHbIe CUCTEMBI
K.M.05.08 NadopMaIimoHHbIC CHCTEMBI U
TEXHOJIOTUU

K.M.05.09 I[IpoextupoBanue u pa3paboTka
MOOWITBHBIX TTPHIIOKEHHH

K.M.05.11 IIporpamMmmupoBaHue B CUCTEMAX
peaIbHOrO BpeMEHH

K.M.06.05 ba3e! nanHbIX

K.M.06.06 IIporpammHast uHxeHepus
K.M.09.01(Y) TexHomorn4yeckas
(IPOEKTHO-TEXHOJIOTHYECKas ) MPaKTHKA
K.M.09.02(IT) TexHnooruaeckas
(TIPOEKTHO-TEXHOJIOTMYECKas ) MPaKTHKa
K.M.10.01(/]) BeimoimHeHre 1 3ammTa
BBITTYCKHOW KBaTHU(HUKAIMOHHON pabOThI




Kox u Ha3zBanue
KOMIIETEHIIUNA

WNupukatopbl TOCTHKESHHS
xoMnerenuuu no OITOIT

JIMCIUTUTUHBI U IPAKTHKH, (OPMUPYIOIIHE
xoMnerennuo OITOIT

3.6 Ucnonb3yeM BO3MOKHOCTH
cospemennsix UT, UC, CUU ana
peIIeHUS TUITOBBIX 3a/1a4

poheCCUOHAITBHOM
JIeSTeIILHOCTH

1.3 3nanmusi, yMeHnusi, HaBbIKH (3YB) no aucuuniiuxe
Ta6muma 3 — 3HaHus, yMEHUs, HaBBIKH, (HOPMUPYEMbIE JUCITUTUTHHON

Kon n HazBanue Nnauxatopsl 3HaHus, yMeHus, HaBbIkH (3YB), hopmupyembie
KOMIIETCHLIUU JOCTHKEHHUS JUCLUITNHOM

KOMIIETEHIINH,

3aKpeIJICHHBIE 32

OUCLUIIIIMHON
OIIK-3 Cmocoben | 3.1 IIpumensier | 3naTh:
MMOHUMATh U | COBpEMEHHbIE — METO/Ibl MPOEKTHPOBAHUS POTPAMMHOTO
IIPUMEHSTH I/IH(bOpMaHI/IOHHI)Ie obOecrieueHns CHCTEM p€ajibHOro BpEMCHHA
COBPEMEHHbIE TEXHONIOTHH, B TOM | ~ 0COOEHHOCTH 000PYIOBAHUS, HA KOTOPOM
HHGOPMAIHOHHETE - MIPUMEHSIIOT CUCTEMBI pealbHOr0 BpEMEHHU U UX

XapaKTEePUCTUKH, CBI3aHHbBIE C OCOOCHHOCTIMU

TEXHOJIOTHH, B TOM | OT€YECTBEHHBIE, H N —
qucie MHCTPYMEHTAIBHBL | yyiaryp.
OTCHCCTBCHHBIC, TIPH | € CPCACTBA UL | _ ha3paGaTeiBaTh CTPYKTYpHBIE U (QYHKIMOHATLHBIE
CO3/TaHNH NPpOU3BOJCTBA CXEMBI COCTABJIAIOIIMUX CUCTEMBI PEAIBHOIO BPEMEHU
MPOrpaMMHBIX MIPOrpaMMHOI0 Bnapern:
IPOLYKTOB U | IpOAYyKTa! — CcpeAcTBaMH pa3pabOTKU M OTJIAJKH IPOTPAMMHOTO
MPOrpaMMHBIX o0ecTeYeHus] CUCTEM PealIbHOTO BPEMEHU
KOMILIEKCOB 33 Hcnonezyet
PA3THYHOTO METOJIBI ¥ CPEJICTBA
HA3HAYCHUS aBTOMAaTH3ALUU

MIPOEKTUPOBAHUS

MPOTPaMMHBIX

MPOAYKTOB

2 O0bEM U TPYA0EMKOCTD TUCHUILIUHBI O BUAAM Y4eOHbIX 3aHSITHIA.

@opMbI NIPOMEKYTOYHOM aTTECTAIUM.
Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIaM YUEOHBIX 3aHITHIA

O0BéM
OO0mias Tpy10EMKOCTh U BUJIBI yUeOHOW paOOTHI 10 TUCIUILINHE, IPOBOJUMBIC B Pa3HBIX Igggs{;ﬁ
bopmax o0yueHus
(010]0)
1 OO0mas TPy I0EMKOCTh TUCIUILTAHBI 12
2 KonrakTHas paboTa oOydarommxcs ¢ mpemnojaBareieM (IO BUAaM Y4eOHBIX 3aHSATHI) 48
(Bcero)
AynuropHas paboTa (Bcero): 48
B TOM YHCJIE:
JIEKINU 16
MIPAKTUYECKUEC 3aHSTHS, CEMHHAPBI 32




B

HWHTEPAaKTUBHOH (opme

3 CamocTosiTenbHas pabora o0ydaronmxcs (Bcero) 24

4 TIpoMexxyTodHAs aTTeCTAIHS 00YUJaIOIErocs

—3auer (8

ceMecTp)

3. YueOHO-TeMaTHYeCKHI IJIAH U CO/lepPKaHue TUCHMILTHHBI.

3.1 YuyeOHO-TeMaTHYECKUI IVIaH
Tabnuua 5 - YueGHO-TeMaTHuecKui 1iiaH 04HON (GopMbl 00yUeHHS

Oobmas TpynoemMkocTh DOopMbI TEKYIIETo
TPYHOEMKOCTH 3aHATHH (Jac.) Hpg;ﬁg’;ﬁ)ﬂqﬁoﬁ
- (6cezo uac.) aTTecTaluu
= Paznensl 1 TeMBl AUCUUILIAHBI YCIIEBAEMOCTH
= 10 3aHATUAM 020
% AyIuTOpH.
= 3aHATHUS CPC
2 JIEKII. | TIPaKT.
Cemectp 8
1 OCHOBHBIE MTOHATHS CUCTEM PEATLHOTO 4 2 2 | YcrHblit ompoc
BpPEMEHHU
2 AmmaparypHas cpefia CHCTEM PEaTLHOTO 4 2 2 | YcrHbIi ompoc
BpPEMEHH
3 [IporpamMmHOe obecnieueHrE CUCTEM 8 4 4 | Ycruslit ompoc,
peanbHOrO BpEeMEHH 3aIuTa
pedepara,
00CyXIcHHE
JIOKJIA/IOB
4 CpencrBa pa3pabOTKH U OTIAIKU 28 4 16 8 | 3ammra 0TYETOB
MPOrPaMMHOT0 00€eCTIeUeHHUS CUCTEM O BBITIOJIHCHUH
peanbHOrO BpeMEHH MPaKTHIECKUX
pabot Nel-2
5 | SI3pIKH POrpaMMHUPOBAHHUS CHCTEM 28 4 16 8 | 3ammTa OTYETOB
peanbHOrO BpeMEHH O BBITIOJIHCHUH
MPAaKTHYECKUX
pabot Ne3-5
ITpoMexyToUYHas ATTECTAIHS 3a4er
Bcero: 72 16 32 24

3.2. Coaep:xaHue 3aHATHH 110 BUJaM y4eOHOH padoThI
Tabmuna 6 — ConeprkaHue TUCITUTUTHHBI

pe

No Haumenoanue pasznena,
CoaepxaHue 3aHITHUS
/o TE€MBI JTUCIUILIAHBI
Cemectp 8
Cooepoicanue 1eKYUOHHO20 Kypca
1. OcHoBHBbIe NoHATHA cucTeM | [loHsTHE peaabHOro U pa3JeIeHHOTO BPEMEHH.

AJIbHOTO BpEMCHHA

Omnpenenenue cuctemsl peanbHoro BpemeHu (CPB). [Ipumepst
AC PB B IpOMBIIIIEHHOCTH.
PexuMBbl )keCTKOTO M MATKOTO PealbHOTO BPEMEHH.

Knaccuduxanus u onucanue paznosunnocreiit ACONUY PB.
Crpyxkrypa CPB.

Apxurextypa AC PB.

OcHoBHble crannapTsl CPB.

KonmmuectBennsie xapakrepuctuku CPB.

OlleHKa TPOU3BOJUTEIHPHOCTH B CHCTEMax PeallbHOTO

5




HaumenoBanue pas3zacia,
TEMBI JUCITUITIINHBI

CopaeprxaHue 3aHITHS

BpPEMEHH.

AnmapartypHasi cpefia CUCTEM
peanbHOIro BpEMEHU

Texunueckas crpykrypa AC PB (B mpOMBINIIIEHHOCTH).
Cocras, HazHa4ueHUE U pUHIUTH peanm3aruu KTC AC PB.
Knaccudukanns 00beKTOB ynpaBlieHHS.

CBsi3b ¢ 00BEKTOM YIIPaBIICHHS.

[lepBuuHBIe TPE0OpPA30BATENHN U UX XaPaKTEPUCTUKH.
OcCHOBHBIE TPUHIIUIIBI IPEOOPa30BaHUS U IIepeaadn CUTHAJIOB,
BXOJ-BBIXOJIHBIE TPE0OPa30BATEIH.

Ucnonnurensusle noacucreMsl B CPB

[lonsiTe mnporpaMMHpyeMoro KOHTpOJUIEpa, €ro MeCcTO B
ctpykrype ACY TII. O6nacth npuMEHEHUS U eMKOCTh PhIHKA
KOHTPOJIJIEPOB.

Krnaccuduxarust KOHTpOIIIEPOB.

CranmapTsl IPOrpaMMHPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB.
Metonauka BIOOpa 1 KOHGUTYPUPOBAHUS KOHTPOJUIEPOB.
[Ipaktruka npoektupoBanus ACYTII Ha 6a3e KOHTPOJUIEPOB:
MPOEKTUPOBAHUE PEIICHUS 3aa9l aBTOMATH3AIIH
CpaBHUTENBHBI BHIOOP KOHTPOJUIEPOB U  Pealu3aliu
koHkpeTHOl ACY TII.

[Iporpammupyemsbiii  sorudeckuit  konTposuiep OMRON.
ApXUTEKTYpa ¥ MPUHIUILI QYHKITUOHUPOBAHUSI.

OO0BekTHBIE KOHTpOJLIephl. O0IIas XapaKTepUCTHKA.
DNEeKTPOHHBIE KOMITOHEHTHI OOBbEKTHBIX KOHTPOJLIEPOB.
AmnmapaTtypa 00beKTHBIX KOHTPOJUIEPOB.

[MpakTuKa NpoeKTHPOBAaHUS OOBEKTHBIX KOHTPOJUIEPOB.
[IpombinieHHBIE KOMITBIOTEPHI: XapaKTepPUCTHKA "
KJTaccu(UKaITusI.

Wnrepdeticer CPB.

CucteMsl 3aIMTHL 000PYA0BaHHUSI.

[IporpamMmHOe obecnieueHue
CHCTEM PEaJbHOTO BPEMEHHU

IlonsTHe, KpaTkas XapakTEpUCTHKA W  KiaccU(UKaLusI
OTIEpaIIOHHBIX cHCTEM peanbHOro Bpemenu (OCPB).
CranmapTsl ONEpalMOHHBIX CUCTEM PEAbHOIO BPEMEHHU.
Xapakrepuctuku OCPB. Bpems peakuuu cucTeMsl.
Ocobennoctu 00opymoBaHus, Ha KoTopoM npumensror OCPB.
Xapakrepuctuku OCPB, cBs3anHble ¢  OCOOCHHOCTSIMU
000pyIOBaHHUS.

Apxutexktypa OCPB. OCPB ¢ MOHOIUTHOH apXWUTEKTYpOM.
OCPB Ha 0CHOBE MHKPOSIIpA.

Buael apxurekTypbl fApa W BCIIOMOTarelbHbIE MOIYJIH
OIEPALMOHHBIX CHCTEM PEaJIbHOTO BPEMEHH.

PeanbHBI 1 3aATIIEHABINA PEXUMBI pabOTHI ITpoIieccopa.
Snpo B mpUBHUIIETHPOBAHHOM PEXKUME.
O06wexTHO-opueHTupoBannsie OCPB.
@OYHKIMOHAJIBHBIE KOMIIOHEHTHl ONEPALMOHHOMN
aBTOHOMHOT'O KOMITbIOTEpA.

MexaHu3MBbl peajlbHOrO BPEMEHH.

Opranusanus U miaHupoBaHue npoueccos u 3ana4d B OC PB.
Mogenn 3ammThl MaMSATH B OMNEPAIMOHHBIX  CHCTEMax
peabHOTO BpEMEHH.

ba3bl naHHBIX B pe:KUME PEANTbHOTO BPEMEHH.
CpaBHuUTENbHAA XapaKTEPUCTUKA ONEPAI[MOHHBIX
pearbHOTO BpEMEHH.

Kpocc-cucreMsl.

CHCTCMBI

CUCTEM

CpenctBa
OTJIaIKA
obOecrieueHus

pa3paboTku U
MPOrPaMMHOTO
CUCTEM

MopenupoBanue  CPB. B3aHUMOJIEUCTBUA
noss3oBareins u CPB.

Wntepdeiic npuriagnoro nporpaMmmuponanusi CPB.

Opranuzanus

6




Ne HaumenoBanue pazgena, S er—

n/m TE€MBI TUCLUILINHBI
peaIbHOro BpEMEHU [Monn3oBatensckuit uHTEpdeiic. ['paduueckmii narepdeiic OC
PB.
WncTpyMeHTanbHbIE cpenctBa PB:  SCADA-cucrema
Genesis32

Knaccuduxanust cpeicTB mporpaMMHPOBaHUS KOHTPOJUIEPOB.
CpenctBa pazpabotkn u ommamku [IO mporpaMMHpyeMBIX
JIOTHYECKUX KOHTPOJUIEPOB W  TepMuHANOB. (OCHOBHBIE
COCTABJISIFOIINE U BO3MOXHOCTH.

5. SA3piku  mporpammupoBaHus | [IpeumyimecTBa MHOTOMOTOYHOTO  NPOTPAMMHPOBAHHUS B
CHCTEM PEaJbHOTO BPEMEHH | CHCTEMax peaJbHOTO BPEMEHH.

MeTtoasl MpOrpaMMHUpPOBAHHUS CHCTEM pPEabHOIO BpEMEHH,
COJIepIKalINX MPOTrPAMMHUPYEMBbIE JTOTHYECKUE KOHTPOJIIEPHI.
[Iporpammupyemeie  mormdeckne KoHTpowiepsl OMRON:
pacnpezneneHme MaMsTH, OCHOBHBIE KOHIICTIIIAN
MPOrpPaMMUPOBAHHUSL.

TexHOIOTHY TPOTPAMMHUPOBaHUS OOBEKTHBIX KOHTPOJUIEPOB.
MoOunpHOe TPOTPaMMUPOBAHUE TPUIOKEHHH PEaTbHOTO
BpemeHH B ctangapre POSIX.

Cooeporcanue npakmuieckux 3aHsamull

4, CpenctBa pazpabotku W | MoxenupoBanne CPB ¢ mcmomszoBanmem SCADA-cucTeMbl
OTJIaJKA mporpammuoro | Genesis32.
obecrnieueHus CUCTeM | 3HAKOMCTBO C OCHOBHBIMA  BO3MOXKHOCTSIMH  CpEJCTB
pealbHOTO BpEMEHH paspabotku u otmaaku [1O mporpaMMHpyeMBIX JOTHYECKHUX
KOHTpoJuiepoB u TepMuHanoB ¢pupmbel OMRON
5. SA3pikn  mporpammupoBanus | Co3naHre MOOWIBHBIX MHOTOINOTOYHBIX NPWIOKEHHHA B

CHCTEM PEaJbHOIO BPEMEHU | CUCTEMAax pealbHOTO BpeMEHHU Ha ocHOBe cTaHaapTa POSIX.
OCHOBBI IPOTPAMMHPOBAHUSI CUCTEM PEAILHOI'O BPEMEHHU.
Pazpaborka IIO  cucremMbl  peambHOTO  BpEMEHH  C
WCIOJIb30BaHUEM MIPOrpaMMHUPyEMBIX JIOTHYECKUX
KOHTpOoJIIepoB npou3BocTBa pupme OMRON
IIpomesxyTouHas aTTecTanus — sauem

4 TlopAaaoK OLEHUBAHHUSA YCHEBAEMOCTH H C(POPMHPOBAHHOCTH
KOMIIETEHIMH 00y4YalIuerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTaIlUM.

I[J'Iﬂ MOJI0KUTETbHON OLCHKHU ITIO pE3yJibTaTaM OCBOCHHA JHCHHUIIIMHBI 06yqalo1ueMyc;1
H606XOI[I/IMO BBIIIOJIHUTH BCC YCTAHOBJICHHBLIC BHU/IbI y‘le6H0fI pa6OTBI. OI_IGHKa pPE3YyJIbTAaTOB
paboTsl oOy4aromierocs B 6amiax (o BUjam) MpuBeaAeHa B Tabmuie 7.

Tabmuma 7 - bamnpHO-pediTHHrOBas OIICHKA pe3yibTaToB  y4eOHOW  paboTh
obyuatomuxcs no suaam (bPC)
VYueOnas padora |Cymma |Bunbl u pesymbratel  |OIeHKA B aTTECTAIUN Bamer
(BUIBI) OamoB  |yueOHOI pabOTHI (17 Henenn)
Texymas yueonas |80 Joxnan 4 6anna (moporoBoe 3Ha4YECHUE) 4-7
pabota B cemecTpe 7 6an10B (MakCUMaIbHOE 3HAYCHIC)
(ITocemmenue Pedepar 9 6ans0B (IOPOroBOE 3HAYCHUE) 9-13
3aHATUH 110 13 6annoB (MakcuMaabHOE 3HAYCHUE)
pacnucaHuio u 3amura OT4YETOB O 5 6annoB - mocemnienue | MpakTUIECKOTO 10 -16
BBITIOJTHEHUE BBITIOJTHEHUH 3aHSATHUSA M BBIMOJIHEHHE Pa0OThI Ha 51-65%
3aaHUi) MIPaKTHYECKHX paboT |8 fas10B— nocenienue 1 3aHsATHS U
Nel-2 (2 paboTsr) CYIICCTBEHHBIN BKJIA]] Ha 3aHATHH B pa0oTy
BCEH PYIIIbI, CAMOCTOSATENBHOCTD U
BBINOJIHEHHUE paboThl Ha 85,1-100%
3amuTa 0OT4eTOB O 3a oany pabory :
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BBITIOJTHEHUH 4 6asuta (BemosHEHO 51 - 65% 3amanuin) 12 - 33
MPAaKTHYECKHUX PaboT |5 0asoB (BEITOIHEHO 66 - 85% 3amaHnii)
Ne3-5 (3 pabotsr) 11 6anuoB (BemmonHeHO 86 - 100% 3amanmit)
Omnpocsl (3 onpoca) |2 6amia (IIOpOroBoe 3HAYCHIE) 6-12
4 panna (MakCUMaJIbHOE 3HaYEHHE)
Hroro no tekyuieii padore B cemecTpe 41 - 80
IIpomexxyTtounas |20 Tecr. 5 6ans0B (IOPOTOBOE 3HAUCHUE) 5-10
arTecTanus 10 6ans10B (MaKCHMAIILHOE 3HAYCHUE)
(3auer) Perrenue 3anavn. 5 6a10B (IOPOTOBOE 3HAYCHUE) 5-10
10 6anoB (MakcuMaIbHOE 3HAYCHUE)
HToro no npoMe:KyTo4YHOIi aTTecTanuu (3a4eTy) 10-20 6.
CyMmMapHasi OlleHKa 10 JUCHHIIHHE: Cymma 6amnoB Tekymeit u mpomMexxyTouHot arrectanuu 51 — 100 6.

B mpomexyTouHOI aTTecTanuu OLEHKAa BBICTABISAETCS B BenoMocTh B 100-0amibHoM
IIKajie ¥ B OyKBEeHHOM dKBUBajeHTe (Tabmma 8)
Tabmuua 8 — CoorHecenue 100-0annbHOM IKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

VYpoBHU OCBOEHHS Ox3amen 3auem
Cymma HabpaHHbix z z
anios JUCUUIUINHBL U Oyenxa byxeennwiiti oxeusanenm bykeennuiil
KOMITeTCHINH IKEUBATIEHM
86 - 100 [IponBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIEHHBII 4 XOpouIo 3auTeHo
51-65 [ToporoBrrit 3 YIOBJIETBOPUTEIHEHO
0-50 [epBorit 2 HEYIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajibHO-TEXHUYECKOE, NPOrpaMMHOe H Yy4eOHO-

METOAUIECCKOC o0ecrieueHue AUCHUILJIMHBI.
5.1 YueOHas qutepatypa
OcHoBHasi yueOHas1 iuTeparypa

Mansisko, A. A. IlapamiensHoe nmporpaMMHUpOBaHUE Ha OCHOBE TexHoJiorui OpenMP,

MPI, CUDA : yuyeOHoe mocoOue juist akagemuueckoro OakanaBpuara / A. A. MansBko. — 2-¢
3., ucnp. u pon. — Mocksa : M3marensctBo IOpaiit, 2019. — 129 c. — (Bricuee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata o6pamenus: 30.03.2020). — TekcT : 3AEKTPOHHBIN

yuebHoe mocobue mns ByzoB / C. JL

babuues, K. A. KonskoB. — Mocksa : M3gatensctBo Opaiit, 2020. — 507 c¢. — (Bwicmiee

obpazoBanmue). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005

(mara oopamenus: 30.03.2020). — Texkcr : anexkrponnslii // DbC FOpaiT [caiir].
JlonojiHuTeIbHAS yueOHAas JIuTepaTypa

babuues, C. JI. PacnpeneneHHble CUCTEMBI :

Tpodumos, B. B. Anroputmuszaius u nporpaMMupoBaHue : yueOHUK /1715 By30B / B. B.
Tpodumos, T. A. ITaBnoBckas ; moa penakuueit B. B. Tpodumosa. — Mocksa : U3mparenbcTBo
IOpaiit, 2020. — 137 c¢. — (Bricmiee o6pazoanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333 (nara oopamenus: 30.03.2020). — TekcT : AIEKTPOHHBIN

CracpimuH, B. M. ba3bl JaHHBIX: TEXHOJIOTHUHU JIOCTyMA : yueOHOe mocodue Juist By30B /
B. M. Cracpimn, T. JI. Craceimmaa. — 2-¢ u3f., ucnp. u gorn. — Mocksa : M3marenscTBo
FOpaiit, 2020. — 164 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-08687-4. — URL.:
http://biblio-online.ru/bcode/463499 (nara obparmenus: 30.03.2020). —TeKCT : 3JCKTPOHHBIA.

3amsaruna, O. M. BrerauncanTenbHBEIE  CHCTEMEL,
MogenupoBanue cereil : yueOHoe mocobue s By3oB / O. M. 3amsaruHa. — MockBa :

CETH W TCICKOMMYHUKalIWH.
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NznarensctBo FOpaiit, 2020. — 159 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mata o6paruenus: 30.03.2020).— TekcT :
3JIEKTPOHHBIN.

5.2 MarepuajJibHO-TEXHHYECKOe M  MPOrpaMMHoOe olOecrneyeHue

JTUCIUIIIMHEI.

VY4eOHbIe 3aHATHUS M0 AUCUUIUIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIN ®I'BOY
BO «KemI'V»:

404 YyeOHast ayTuTOpHs )15 TIPOBEICHHS YuebHbIit kopiryc Ned,
- 3aHATUH JCKIMOHHOTO THIIA;
- 3aHSTUI CEMUHAPCKOTO (MIPAKTUYECKOI0) THIIA; 654079, KemepoBckas
- TPYIIIOBBIX W UHIUBUAYAIEHBIX KOHCYJIBTAIUIH; 0671acTh, T. HOBOKY3HEIIK,

- TEKYIIEro KOHTPOJISL ¥ IPOMEXKYTOYHOH aTTEeCTaIHH.
CneunaausupoBaHHas (yueOHasi) MedeJIb: T0CKa MeoBast, Kadeapa, CTOJBI, CTYJIIbS.
O0opynoBaHue: nepeHocHoe - HOyTOyK, SKpaH, IIPOEKTOP.
Hcnoan3yemoe nporpammuoe odecniedenne: MSWindows (MicrosoftimaginePremium
3 year no cyonuneH3noHHOMy goroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021
r.), LibreOffice (cBoGomuo pacmpoctpansemoe I10), Annexc.bpaysep (oredecTBeHHOE
cBoOontHO pacnpoctpansemoe [10).
HnuTepHer ¢ o0ecneyenuem nocryna B JUOC.

p-KT Mertamtypros, a. 19

502 KoMnbloTepHBbIH KjIacc. YueOHslit kopiryc Ned.
YyeOHast aynutopus (MyIbTUMEIUHHAS) AT IPOBEICHHUS:

- 3aHATHUH JEKIIMOHHOTO THIIA; 654079, KemepoBckas

- 3aHATUH CEMUHAPCKOTO (MIPaKTHUECKOTr0) TUIA,; 061acTh, . HOBOKY3HeIIK,

- 3aHATHH 1a00PaTOPHOTO THIIA;

- TPYIIIOBBIX ¥ MHMBUIYAILHBIX KOHCYJIbTAIINI;

- CAMOCTOSITENILHOU paboTBhI;

- TEKYILETO KOHTPOJIA M IIPOMEKYTOYHOU aTTEeCTAIUH.
Cnenuam3upoBannasi (yueGHasi) Me0esIb: JOCKa MEJOBas, CTOJBI KOMIBIOTEPHBIE,
CTYJIBS.
OOopynoBanue [Js Tpe3eHTAUUH Y4eOHOr0 MaTepHala. CMAayuoHapHoe -
KOMIIBIOTED, KPaH, IMPOEKTOP, HAYIIHUKH.
JlabopaTopHoe 000py/I0BaHUe: CTAIMOHAPHOE — KOMIBIOTEPHI JIsi oOydatomuxcs (16
IIT. ).
Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium
3 year no cyonmuieH3noHHOMY jgoroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomHo pacnpoctpansiemoe I10), Firefox 14 (cBobomno
pacnpoctpansiemoe 110), SInnexc.bpaysep (oTeuecTBeHHOE CBOOOIHO PACIIPOCTpaHsIEMOE
[10), OMRONCX-OneLITEv4.26 (1emMoHCcTpaMOHHAs BepcHs), MakeT
nporpammupoBanusi naseneid omeparopa  OMRON cepun NBNB-Designerv1.20
(memoncTparmmonHas Bepcus), MicrosoftVisualStudio (MicrosoftlmaginePremium 3 year
mo cyOmureHsnonHoMy noroBopy Ne 1212/KMPot 12.12.2018 1. mo 12.12.2021 rt.),
Cpena cratuctniyeckux Berancienuiit Rv.4.0.2 (ceo6oaHo pacnpoctpansemoe I10).
HuTepHer ¢ o0ecneyenuem aocryna B JUOC.

mp-KT Mertamtypros, a. 19

5.3 CoBpemeHHble  mpodeccCHOHAIbHBIE  0a3bl  JaHHBIX M

UH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.

epevens CIIB/l u UCC no aucumnmiinne

1. CITForum.ru - on-line OubaMOTEKa CBOOOJHO JOCTYIMHBIX MAaTEPUATIOB IO
HH(GOPMAIMOHHBIM TEXHOJOTHAM Ha PyCCKOM si3bIke - http://citforum.ru

2. Hayunas snexktponHas Ombnmorexka eLIBRARY.RU — kpymueiimmuii poccuiickuii
UH()OPMAIIMOHHBIA TOpPTaln B OOJACTH HAYKH, TEXHOJOTHH, MEIWIUHBI W 00pa3oBaHus,
coiep Kanuii pedepaTsl ¥ MOJHBIE TEKCTHI - WWW.elibrary.ru

3. EmuHoe oKHO mocTyma Kk o0pa3oBarenbHbIM pecypcam - http://window.edu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAaJIbl.
6.1.IlpumepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT
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Pasgen 1. OCHOBHbIE€ NOHATUA CUCTEM PEANIbHOrO BPEMEHU

IlpumepHnotii nepeueHsb 60NPOCOB 0151 YCHIHO20 ORPOCA
[lonsATHE peanspbHOTO U pa3feieHHOT0 BPEMEHH.
Omnpenenenue cuctemsl peaigbHoro Bpemenu (CPB). [Ipumepst AC PB B mpoMBIIIIEHHOCTH.
PesxxuMBI )KeCTKOTO U MSITKOTO PEabHOT'O BPEMEHHU.
Krnaccudukanms u onmcanue pazsopugHocteit ACOUY PB.
Crpyxrypa CPB.
Apxurektypa AC PB.
OcHoBHble cTangaptsl CPB.
KonuuectBennslie xapakrepuctuku CPB.
OrneHKa MPOU3BOANTEIFHOCTH B CHCTEMAX PEATbHOTO BPEMEHH.

Pa3nen 2. AnnapaTypHasi cpeia CHCTeM peajJibHOr0 BpeMeHH!
Ilpumepnuiit nepeuens 60npocoe 014 3auumsl omuema
0 6bINONHEHUU NPAKMUYECKUX 30AHUT
Texuuueckas ctpykrypa AC PB (B mpOMBIIITIEHHOCTH).
Cocras, Ha3HaueHue u npuHiuibl peanuzanuu KTC AC PB.
Knaccudukamms o0beKTOB yIIpaBIeHHS.
CB3b ¢ 00BEKTOM YIIPaBJICHUSI.
IlepBuuHBIE TpEeOOpPa30BATENIN U UX XAPAKTEPUCTHKH.
OcCHOBHbIE TPUHIMITBI TPE0OPa30BaHM U NIEPEadn CUTHAIOB, BXO/I-BBIXOIHBIE TPe0Opa3oBaTey.
Hcnonaurensuele moacucreMsl B CPB
[lonsTHE MPOTPaMMUPYEMOT0 KOHTpOIIIepa, ero Mmecto B cTpykrype ACY TII. OGnacts npuMeHeHus
¥ €MKOCTb PBIHKA KOHTPOJUIEPOB.
Knaccudukariyst KOHTPOJIIEPOB.
CranaapTsl IpOTpaMMHPYEMBIX JIOTHYECKUX KOHTPOJLIEPOB.
Meroauka BeIOOpa 1 KOHOUTYpHUPOBAHUSA KOHTPOJLISPOB.
IIpaktnka npoextupoBanns ACYTII mHa 6a3ze KOHTPOJUIEPOB: MPOEKTUPOBAHUE PEIIEHUS 3aAadu
aBTOMAaTHU3aLUU
CpaBHUTENBHBIN BEIOOp KOHTPOJUIEPOB Ui peanu3anuu konkpetaoit ACY TIIL.
IIporpammupyemsiii  sormdeckuii  koHTpowiep  OMRON.  ApxuTekTypa W TPHUHIIHUITBI
(YHKIIMOHUPOBAHUSI.
OO0nexTHBIE KOHTpOIUIephl. O0IIas XapaKTepUCTHKA.
OJIEeKTPOHHBIE KOMIIOHEHTH! OOBbEKTHBIX KOHTPOJIJIEPOB.
Amnmnaparypa 0ObEKTHBIX KOHTPOJUIEPOB.
[IpakTrka NpoeKTUPOBaHUS OOBEKTHBIX KOHTPOJJIEPOB.
ITpoMblnuIeHHBIE KOMIBIOTEPHI: XapaKTepUCTUKA U KIacCUpHUKaLus.
Wnrepdeticer CPB.
CucTeMsl 3alIUTHl 000PYIOBaHUSI.

Pa3nen 3. [IporpammHoe odecnedyeHne CHCTEM pealbHOI0 BPEeMEHH
Ilpumepnutit nepeuensb 60npocog 013 yCMHO20 ONPoca

[lonsTHe, KpaTKas XapaKTepUCTUKA W KiacCU(pHUKALMs ONEPALUOHHBIX CHCTEM PEeajbHOTO BPEMEHU
(OCPB).
CraHaapTsl ONEPalMOHHBIX CUCTEM PEaTbHOTO BPEMEHH.
Xapaxtepuctuku OCPB. Bpems peakiuu cucTeMsl.
Ocobennoctu obopyaoBanus, Ha kotopoM npumensaoT OCPB. Xapakrepuctuku OCPB, cBs3anHbIe
¢ 0c00EHHOCTSMHU 000PY/I0BAHUSI.
Apxurektypa OCPB. OCPB ¢ mononutHO#M apxutektypoit. OCPB Ha ocHOBE MUKpoOsAIpa.
Bunel apxuTekTypsl spa U BCIOMOTraTeIbHble MOYJIH ONEPALMOHHBIX CHCTEM PEalbHOTO BPEMEHHU.
PeanbHEIH 1 3aIAIIEHHBIN pEeXUMBI paObOTHI IpoIIeccopa.
S1apo B MpUBHIETHPOBAHHOM PEXUME.
O0mwexTHO-opuenTupoBannsie OCPB.

. OyHKIMOHAILHBIE KOMIIOHEHTHI OTIEPAIIHOHHON CUCTEMBI aBTOHOMHOTO KOMIIBIOTEPA.
. MexaHU3MbI peaIbHOTO BPEMEHH.

. OpraHunzanys u IiaHApoBaHue mporeccoB U 3a1a4 B OC PB.

. Mopenu 3anmThl MaMsITH B ONIEPAlMOHHBIX CHCTEMAaxX PEealbHOrO BPEMEHHU.

. ba3pl maHHEIX B pexXxnMe peasbHOTO BPEMEHH.
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15.
16.
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10.
11.
12.
13.

14.
15.

10.

CpaBHuUTENbHAS XapAKTEPUCTHKA ONIEPALIMOHHBIX CUCTEM PEaIbHOI'O BPEMEHHU.
Kpocc-cucremsr.

Ilpumepnuotii nepeuens mem peghpepamos
OCPB VxWorks. OOmue cBepeHus, uctopust pa3Butus. JluneHsus. XapakTEpUCTHKH pPEaIbHOTO
BpeMeHH. [IpuMepsl mpuMeHeHusI.
OCPB QNX. OOmwue cBenenusi, ucTopus pa3BuTus. JlumeH3us. XapaKTepUCTUKH pealbHOTO
Bpemenu. Ilognepxubaemsble muardopmsl. [IpuMepsl mpuMeHeHus!.
JavaOS. Ob6mue cBeacHNS. XapaKTePUCTHKH peadbHOro BpeMeHHU. [lomaepknBaeMble IIaT(OpPMEL.
AmnmapartHoe yckopenue Oait-koaa. [Ipumepsr npumeHeHusI.
OnepanroHHBIE CUCTEMBI IJIs1 BCTPOEHHBIX cucteM cemeiictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YcrpoiictBo atrix OC, mMCTOpUS Pa3BUTHA, MOIIEPKUBACMbBIC
tatdopmel. JInnensus. [lpuMeHUMOCTS B cHCTEMaX peabHOTO BPEMEHHU.
OnepauvonHas cucrema Symbian. YctpoiictBo OC, wucTopusi pasBUTHS, TOAACPKUBAEMbIE
wiatopmel. Jlunensus. [IpuMeHUMOCTD B cCHCTEMax peaJbHOTO BPEMEHH.
OC cemeiictea UNIX/Linux mis BcTpoeHHBIX cHcTeM. Embedded-muetpubytuBel  Linux:
KOMMEpUYECKHE U HEKOMMEpUYeCKHe, OO 0030p U CPaBHUTEILHBIN aHAIIH3.
OC Android. Ycrpoiicteo OC, ucropusi pa3BuTHsi, HOAIEpXHBaeMble Mmiuardopmsel. JlumeHsus.
IIpUMEHUMOCTB B CCTEMAX PEAIEHOTO BPEMEHH.
Amnanu3 3Boronuy sapa Linux B o6acTu moaaepKku paboThl B pealbHOM BPEMEHH.
[Moanepxka OIOYHBIX YCTPOMCTB B CMCTEMaX pealibHOro BpeMeHu. [locTaHOBKa mpoOiieMbl. AHaIM3
CYIIECTBYIOIIMUX PEIICHUH.
Cucrembl BBICOKOW JOCTYNHOCTH: OCHOBHBIE NPWHIUIBI MOCTPOEHUS W 00JacTh MPUMEHEHUS.
[TpunHIUn “nsaTH IeBITOK .
MHoronpoueccopHble/pacnpeecHHbIe CUCTEMBl PEaJbHOT0 BpEeMEHH. [IpHHIMIBI TOCTPOEHUS.
[Tpumepsl.
OnTuMH3anys SHEPTONOTPEOICHHS B CHCTEMAX PEaTbHOTO BPEMEHH.
OnTuMH3anys BpEMEHH 3arpy3KH B CUCTEMAaxX pEaJIbHOTO BPEMEHH.
Bupryanuszanus B CHCTEMax pealbHOTO BPEMEHH.
Cratndeckne anroputmel anupoBanus (Rate-Monotonic Scheduling). Maremarnueckuii anmapar
(rate-monotonic analysis). IIpumeps! npuMeHeHHUSI.

Ilpumepnbsiii nepeuens mem 00K1a008
CpaBHUTENbHBIH  aHAJIW3  CYIIECTBYIOIIMX  MPOTPAMMHO-AIMApPAaTHBIX  KOMIUIEKCOB  JIJIS
a’3pOora3oBOTOKOHTPOJISI HA YIiIe100BIBAIOIIEM MIPEIPUSTHH.
CpaBHUTENBHBIM aHANIHW3 CYLIECTBYIOUIMX IPOrPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aLlUU
yIpaBiIeHUsS KOHBEHEPHBIM TPAHCIIOPTOM Ha YTJIeZ0OBIBAIOIIEM MIPETPUITHH.
CpaBHUTENBHBIH aHANIM3 CYLIECTBYIOUIMX IPOrpPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aIllUU
YIPaBIEHHUS KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJLTyprHYECKOM MPEIPHSITHH.
CpaBHUTENBHBIA aHANHW3 CYMIECTBYIOUIMX IPOTPaMMHO-aNNapaTHHIX KOMIUIEKCOB aBTOMAaTH3aIlUU
yIpaBlieHHsS KOHBEHEPHBIM TPAHCIIOPTOM Ha yriiernepepadaThIBaroIeM MPeIpUsITHH.
CpaBHUTENBHBIA aHaNM3 CYLIECTBYIOUIMX IPOrpaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aLlUU
YIPAaBIEHHS IPOLECCOM BOJTOOYHCTKH.
CpaBHUTENBHBIH aHANIW3 CYLIECTBYIOUIMX IPOrpPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aIllUU
YIpaBIEHNUS JOMEHHBIM IIPON3BOICTBOM.
CpaBHUTENBHBIM aHANINW3 CYLIECTBYIOUIMX MPOrPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aLUU
YIpaBJIeHHUS BEHTIIATOPAMH TIABHOTO IPOBETPHUBAHMUS YTOIBHON IIaXTHI.
CpaBHUTENbHBIH aHANINW3 CYLIECTBYIOUIMX IPOrpPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3aIllUU
YIPaBIEHHS BO3yXO-HarpeBaTeIbHOW yCTaHOBKOM.
CpaBHUTENBHBIA aHANMHW3 CYMIECTBYIOUIMX IPOTPaMMHO-aNNapaTHHIX KOMIUIEKCOB aBTOMAaTH3aIlUU
YIIPABJICHHS OTOIUTEIBHON KOTEJIBHOM.
CpaBHUTENBHBIH  aHAMU3  CYLIECTBYIOUIMX  MPOTpaMMHO-aNNapaTHbIX  KOMIUIEKCOB  CHCTEM
MOHHMTOPHHIa MECTOIOJIOKEHHS IEPCOHANA U TPAHCIIOPTA B YTOJIBHON IIAXTE.

Paznen 4. CpencTBa pa3padoTKH U OTJAJAKH MIPOrPAMMHOI0 00ecneYeHUsI CHCTEM PeaJbHOrQ

BpeMeHH
Ilpumepnolii nepeuens 60nPOCo8 014 3auiUmpl Omuema

0 6éblnoJiHeHuu npaxmuqecmtxpaﬁom

1. MogenupoBanue CPB. Opranu3zamnus B3anmozeiicTBus monb3osareis u CPB.
2. NuaTepdeiic mpukiagaoro mporpammuposanus CPB.
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3. INomp3oBatenbekuit maTepdeiic. I'padmnuaeckmii narepdetic OC PB.

4. Unctpymentanbhble cpenactsa PB: SCADA-cucrema Genesis32 u jp.

5. Knaccudukanus cpecTs NporpaMMHpPOBaHUsI KOHTPOJIEPOB.

6. CpenctBa paspabotku u omiaaku [1O mporpaMMHUpyEMBIX JIOTHUCCKUX KOHTPOJUICPOB U TEPMHUHAJIOB.
OCHOBHBIE COCTABJISIONINE U BO3MOKHOCTH.

Tema 1.

Tunogvie 3a0auu
Obocnosanue evibopa SCADA-cucmemsi u ee KOMROHEHMOS 0I5l PEanU3ayUY KOHKPEMmHOU

ACY TIL
s BeiOpannoit CPB (npumepnsie Bapuantsl CPB nanbl B TUnOBOM 3a7aue 1 pa3nena 2)
ob6ocHoBaTh BEIOOP SCADA-CcHCTEMBI B €€ KOMITOHEHTOB.

Ipaxmuueckue pabomul. Tema 1. Mooenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.
C ucmonp3oBaHreM TakeTa MpuKIaaHbX mporpamm One-CX-OMRON npomoaenupoBaTh
paboTy CIeIyIONINX CUCTEM:

1.1.

1.2.

Cuctema 00paboTku HMHGOPMALMHU COACPKUT MYJBTUIUIEKCHBIH KaHan u 3 MHHUOBM.
CurHansl OT JaTYMKOB MOCTYIAIOT HAa BXOJ KaHaja yepe3 UHTepBaibl BpeMenu 10+5 mxc. B
KaHaje oHH Oy(epu3yIoTCs U MpeaBapuTeIbHO 00padaTeiBatoTcs B TeueHne 1043 mkc. 3aTem
OHU TMOCTYMalT Ha o0paboTky B Ty MUHMOBM, rme umeercs HauMeHbIIas MO JUIMHE
BXOJHas o4epeab. EMKOCTH BXOJHBIX HakomuTedaed Bo Bcex MUHMOBM paccuuTaHbl Ha
xpanenue 10 curnanos. Bpems 00paboTku curHana B 1000t MuHHIOBM paBHO 33 MKcC.
Cucrema o6Opaborku 500 cHrHajIOB, MOCTYNAOIMX C AAaTYMKOB. OMNpEAENUTh CpeIHUE
BpEMeHa 3aJepKKH CUTHAJIOB B KaHasue 1 MUHUOBM U BEpPOSTHOCTH MEPENOTHEHUS BXOTHBIX
Hakomurener. OOecmednTh ycKopeHHe o0paboTku curHasa B OBM mo 25 Mkc mpu
JIOCTIDKCHUH CyMMapHOU OYeped CUTHAIOB 3HAUCHUS 25 eTUHUIL.

Ipaxmuueckue pabomul. Tema 2. 3HAKOMCMBO ¢ OCHOBHBIMU BO3MONCHOCHAMU CPEOCME
paspabomku u omaaoku I10 npocpammupyemuix 102UHecKux KOHMpoLIepos U mepMUHaIo8 Qupmsl
OMRON.

C ucnone3osanuem [1I1IT Cx-Programmer u Cx-Simulator OMRON pa3pa6oTats nmporpammy

JUTSL peaJTM3aIliK OJTHOTO M3 BAPHAHTOB MH/IMBH/yaIbHBIX 3aJ[aHHH.

Bapuanmul unousudyaibHulx 3a0anuil.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

VYcraHoBUTH B «1» moouepeqHo Ha 5 cek Bce HeueTHble OMTHI B cioBe 100 (aHanornvno
«OeryIIM OTHSIMY).

[loncuntaTe KOMMYECTBO MMITYNIbCOB, mosiBUBIINXCA B Oute 100.00, 3a 20 cek. IlosBnenue
MMITYJIbCOB UMHUTHPOBATh BPYUYHYIO.

CpaBHUTH 3HAaueHUsl B suelKax, ajgpeca Koropbix 3amucanbl B D100 u D200. PesynpraT
CpaBHEHHS BBIBECTH B CIIEAYIOIIEM BHIE:

- «1» B 100.01, eciu mepBO€E > BTOPOTO;

- «1» B 100.02, ecnu mepBoe < BTOPOro;

- «1» B 100.03, ecnu nepBoe = BTOPOMY.

YcranoButh B «1» Ha 3 cex 1-it 6ut B cioe 100. 3areM 3TOT OGUT ycTaHOBUTH B «0», a 2-i
ouT ycraHoBuTh B «1» Ha 3 cek. IloBTopuTh 00a aelicTBus 5 pas.

3anucats B sueiiku D100-D109 nmocnenoBaTenbHO 3HaY€HUs, IEPBOE U3 KOTOPBIX 3a/aHO B
ciose 100, a kaxxoe mociemyromee Ha 3 OOJIbIIe MPEIbITyIIETo.

3amucate B suerikn D100-D109 nocnenoBaTenpsHO pe3yabTaT JENEHUS MNPEIbITYLIETo
3HaueHus Ha 2. [lepBoe 3HaueHue 3aaath B cinose 100.

Opranm3oBatb OECKOHEYHBIM IIUKJI, TOJCYMTHIBAIOMINN  KOJHYECTBO S-CEKyHIHBIX
WHTEPBAJIOB, BO BpeMs KoTopsiX B 6ure 100.00 nosiisiercss ummyJbe. [losBieHrne HMITyIbCOB
UMUTHPOBATh BPYUHYIO.

OpraHn3oBatb OECKOHEUYHBIM LUKJI, TOACYUTHIBAIOUIMHA  KOJMYECTBO  3-CEKYHAHBIX
WHTEPBAIOB, BO BpeMs KoTopbix B 6ute 100.00 orcyTcTByeT 3HaueHue «1». [losBiaenune «1»
UMUTHPOBATh BPYUHYIO.

YcranoBuTh B «1» Ha 3 cek niepsbie 8 out B cinoBe 100. 3aTem 3TH OUTHI yCTaHOBUTH B «0», a
BTOpBIE 8 OUT YCTaHOBUTH B «1» Ha 3 cek.

1.10. 3anwucars B sueiiku D100-D109 nociemoBareabHO pe3ysibTaT YMHOKEHHUS MPEABIIYIIETO

3HaueHus Ha 2. [lepBoe 3HaueHue 3anath B cinose 100.

1.11. CpaBauth 3HaueHuss B sueiikax D100 um D200. Pesymprar cpaBHEHHS BBIBECTH B
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CIIeIyFOIIeM BHUIE:
- «1» B 100.01, ecniz mepBO€E > BTOPOTO;
- «1» B 100.02, ecnu mepBoe < BTOPOTo;
- «1» B 100.03, ecnu nepBoe = BTOPOMY.

1.12. 3anwucars B stueiiku D100-D109 nocienoBarenbHO 3HAYCHHMSI, IEPBOE U3 KOTOPBIX 33JIaHO
B ciose 100, a kaxao0e MocleayoIIee Ha 5 MEHbIIIE MPEABIAYIIETO.

1.13. YcranoBuTh B «1» moouepenHo Ha 4 cek Bce 4eTHbie OUTH B cioBe 100 (aHAIOTUYHO
«OeTyIIUM OTHSIMY ).

Pa3nen 5. S13bIKM NPOrpPaMMHUPOBAHUSA CHCTEM peajbHOr0 BpeMeHH
IIpumepnutii nepeuens 60npocog 014 3auiumesl omuema
0 6bINOHEHUU RPAKMUYECKUX Padom
IIpenmMy1iecTBa MHOIOIIOTOYHOTO MPOrPaMMHUPOBAHUS B CHCTEMaX PEeaJIbHOIO BPEMEHH.
Metoabl NpOrpaMMHUpPOBaHMS CHUCTEM pEAIBHOTO BPEMEHH, COIEPXKALIMX HPOrpaMMHpPYeEMble
JIOTHYECKHE KOHTPOJUIEPHI.
IIporpammupyemsle sorudeckue KoHTposuiepel OMRON: pacmpenesneHue maMsaTH, OCHOBHBIE
KOHLICNIIMU IPOTPAMMHPOBAHHUSL.
TexHomoruu nporpaMMupOBaHus OOBEKTHBIX KOHTPOJIJIEPOB.
Mo06uibHOE TIPOrpaMMHUPOBAHUE TIPUIIOKEHUN pealbHOTO BpeMeHH B cTanaapte POSIX.
Tunoegwie 3a0auu
IHpaxmuueckue pabomul. Tema 3. Co30anue MOOUTLHBIX MHO2ONOMOYHBIX NPULOICEHUL 8 CUCTEMAX
peanvbHo2o 8pemenu Ha ocHose cmandapma POSIX
Co3znaTh JByXMOTOYHOE MPHIIOKEHUE, KOTOPOE BBIUMCIIAET YHUCIO «IIH» ¢ MAaKCUMAIbHOM
TOYHOCTBIO Nocite 3amsToil. [Ipunokenne T0IKHO comepKaThb IIaBHbBIH OTOK
(oOpabatpIBaromnii BBOJ MOJIB30BATENA) M BEIYUCIUTEILHEINA. [IpeycMOTpeTh BOBMOXKHOCTD
M3MEHEHHs CBOMCTB IMOTOKOB U CJIENATh BBIBOJBI O PEAKIIMH MOTOKOB HA ATH N3MEHEHUS.
Ipaxmuueckue pabomut. Tema 4. Ocnogbl npocpamMmupo8anus cucmem pearbHo20 8peMeH.
Bapuanmwr unousudyanvruix 3a0anuii:
1.1. OcymecTBUTh KOHTPOJB JUIA ONEpaTopa 3a ABMKEHHEM HEKOTOPOTO MEXaHH3Ma, pabodmid
KOTOpOTO COBEpLIaeT HUKINYECKOE JBHKEHHE 10 MEepUMETpy MpsMoyronbHuKa. OnepaTop
JOJDKEH MEePUOJUUYECKH MOATBEPXKIaTh NPAaBHIIBHOCTh (PYHKIMOHMPOBAHHUA MexaHW3Ma. B
Clly4ae HENpaBHIBHOTO (DYHKIIMOHHPOBAHUS HEOOXOAWMO BBIAATh TNPEAYNpPEXKIACHHE, a
3aTeM OCTaHOBUTH paboTy.
1.2. brnok ympanenus ceerodopom
CocTaBuTh IPOrpaMMy, KOTOpasi CHHXPOHH3UPYET MIEPEKII0ueHHE LIBETOB cBeTo(dopa Ha
nepekpectke. [Ipoekt 1abopaTopHO# pabOTHI MIPEACTaBIIET COO0H MPOCTO OI0K
yIpaBJIeHHs JBIKCHHEM Ha TIEPEKPECTKE, MMEIOLIEM CBETOQOPHI IS IBYX
NePECEKAIOLINXCs HAIPaBIEeHUH ABMKeHNS. CBeTOOPHI NOIDKHBI UMETh J1BA
MIPOTHBOIIOIOXKHBIX COCTOSTHHS — KPACHBIN U 3€JIEHBINA. Taxke JOIDKHBI TPUCYTCTBOBATh
OOLIETPUHSATHIE TIEPEXOAHbIE CTAJANN: KEATHINA U KPACHO-KENTHIM.
[Mocnenusis cragust JODKHA OBITH JUIMHHEE Tpenbiayiel. [IpenycMoTpers aBToMaTHUECKOE
OTKJIIOUEHHE cBeTodopa yepe3 7 HUKIIOB PadOThI, a TAK)KE aBTOMATHUECKOE BKIIIOUCHHE
TOCJIe ONPEEIEHHOT0 BPEMEHN OKUIAHHUA.
Ipaxmuueckue pabomul. Tema 5. Pazpabomxka 110 cucmemvl peanvHo20 epemenu ¢ UCNONb308aHUEM
NPOSPAMMUPY EMBIX TOSUYECKUX KOHMPOILIepo8 npousgoocmea gpupmvr OMRON
Pazpabotats nporpammy ¢ ucrons3zoBanueM IIIIIT Cx-Programmer n Cx-Simulator OMRON st
peanuzanuu anroputMa GyHKIHOHUpoBaHus BeiOpanHoit CPB (mpumepnsie Bapuantel CPB
JIlaHBI B THITOBOM 3aaue | pa3gena 2).

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aa4M JJIs1 MPOMEKYTOYHOI

aTTecTaluu

Cemecmp 1
Taoauna 9 - IlpumepHbie TeopeTHYeCKHE BONPOCHI U NMPAKTHYECKHE 3aJaHUS K

3a4eTy

1.
2.

[ToHsITHE pEalbHOTO U Pa3ICIICHHOTO BPEMEHHU.
Omnpenenenne cuctemsl peaibHoro Bpemenn (CPB). [Tpumepst AC PB B

MMPOMBIINIJICHHOCTH.
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PexxuMBbl ’KECTKOTO U MATKOTO PEaibHOTO BPEMEHH.
Knaccudukanus u onucanue pasnosugHocteit ACONY PB.
Crpykrypa CPB.

Apxurextypa AC PB.

OcHosHuble crangaptsl CPB.

KonnuectBennsie xapakrepuctuku CPB.

Or1eHKa MPOU3BOIUTEILHOCTH B CUCTEMAX PEaTbHOTO BPEMEHHU.

POONO U AW

0.  Texuuueckas crpykrypa AC PB (B IpOMBIIIIIEHHOCTH).
11. CocraB, Ha3HaueHue 1 npuHIUnsl peanusanuu KTC AC PB.
12. Knaccudukaius 00beKTOB ypaBIeHUs.
13. CBsi3b ¢ 00BEKTOM yIpaBICHUS.
14.  IlepBuuHble mpeoOpa3oBaTENN U UX XapaKTEPUCTUKU.
15. OcHOBHbIE NPUHIUIIBI TPEOOPA30BaHUS U NIEPEIaY CUTHAJIOB, BXO/1-BbIXOHbIE
npeoOpa3oBaTey.
16.  HcnomuutensHble moacuctemsl B CPB.
17.  IlonsTHe mporpaMMHpyeMOro KOHTposuiepa, ero Mecto B crpykrype ACY TII. O6nactb
NPUMEHEHHS U €eMKOCTh PhIHKA KOHTPOJUIEPOB.
18.  Knaccuduxkanus KOHTPOJIIEPOB.
19. CrangapTsl IPOrpaMMHUPYEMBbIX JIOTHYECKUX KOHTPOJLJIEPOB.

20. IIporpamMmmupyemslii tornyeckuii KoHTposiep OMRON. ApxuTekTypa ¥ NpUHIUIIBI
(GYHKIMOHUPOBAHMUSL.

21.  OOwekTHBIE KOHTpOJIEphl. OOIIast XapaKTepUCTHKA.

22.  DJEKTpOHHBIC KOMIIOHEHTHI OOBEKTHBIX KOHTPOJUIEPOB.

23.  Anmaparypa 0ObEKTHBIX KOHTPOJIJIEPOB.

24.  IlpomblIIICHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHKA U KITACCUDUKAIIHS.

25.  Hurepdeiicet CPB.

26.  CucTeMmsl 3aIUTH 000PYIOBaHUSI.

27.  Meroauka BbIOOpa U KOHPUTYpUPOBAHHS KOHTPOJLIEPOB.

28.  CpaBHHTENBHBIH BEIOOp KOHTPOJLIEPOB ISl peanu3aryu KoHkpetHoir ACY TIL.

29.  IlpakTuka IpOeKTHUPOBAaHUS OOBEKTHBIX KOHTPOJIJIEPOB.

30. [IpakTuka npoextupoanus ACYTII Ha 6a3e KOHTPOJUIEPOB: MPOEKTUPOBAHUE PELICHUS
3aJa4n aBTOMaTHU3allnH.

31.  Tlomsartme, KpaTKas XapaKTEPUCTHKA U KIIaCCH(UKAIUS OMIEPAITMOHHBIX CHCTEM PEATLHOTO
Bpemenu (OCPB).

32.  CranmapTbl ONEpaIIOHHBIX CUCTEM PEATHbHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpewms peakiuu cuctemsl.

34.  Ocobennoctu obopynoBanusi, Ha KoTopoM npumensaor OCPB. Xapakrepuctiuku OCPB,

CBSI3aHHBIE C 0COOEHHOCTSMH 000PYJOBAHHS.
35.  Apxurekrypa OCPB. OCPB ¢ mononutHoii apxutektypoit. OCPB Ha ocHoBe
MHKPOSIpA.

36.  Buasl apXUTEKTypHI Spa U BCIIOMOTAaTEIbHBIE MOy ONEPAIIHOHHBIX CUCTEM
pEaTbHOr0 BPEMEHH.

37.  PeaybHBIN 1 3aIIUIIICHABIN PeXUMBI PaOOTHI TIpOIIEecCcopa.

38.  Snpo B NpUBHIETHPOBAHHOM PEXHUME.

39.  OoOwbektHO-OpueHTHpOBaHHBIE OCPB.

40.  OyYHKUMOHAJIbHBIE KOMIOHEHTHI ONIEPAMOHHON CUCTEMBl aBTOHOMHOT'O KOMITBIOTEPA.
41.  MexaHu3MbI peaibHOI0 BPEMEHH.

42.  Mojenu 3aIMThl HaMSTH B ONEPALMOHHBIX CUCTEMAX pealbHOTO BPEMEHHU.

43.  ba3bpl naHHBIX B PEKUME PEATLHOTO BPEMEHH.

44,  CpaBHHTEJNbHAs XapaKTEPUCTHUKA ONEPALIMOHHBIX CHCTEM PEaIbHOTO BPEMEHHU.
45. Kpocc-cucremsr.

46.  Opranusanus u IIaHUpoBaHue npoueccos U 3a1a4 B OC PB.

47.  Mopaenupoanue CPB. Opranu3zanus B3aumozeiicTsus nonb3osarens u CPB.
48.  Uutepoeiic mpuxiagnoro nporpammupoBanus CPB.
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49.  Tlomwp3oBarensckuii naTepdeiic. ['papuueckuii uareppeiic OC PB.
50.  Huctpymentansnble cpenctBa PB: SCADA-cucrema Genesis32.

51. Knaccudukanus cpeacts nmporpaMMUpOBaHUsI KOHTPOJIJIEPOB.

52.  Cpenctsa pa3pabotku u otiaaku [10 mporpaMMupyeMBbIX JIOTHYECKUX KOHTPOJUIIEPOB U
TepMuHaaoB. OCHOBHBIE COCTABIISIONINE U BO3MOKHOCTH.

53.  IlpeumymiecTBa MHOTOTIOTOYHOTO MPOTPAMMHPOBAHUS B CHCTEMaX PEaTbHOTO BPEMEHH.
54.  Meroasl IporpaMMHUPOBAHUS CUCTEM PEATBHOTO BPEMEHH, COJIEPIKAIINX

IIPOrpaMMUPYEMBbIE JTOTUYECKUE KOHTPOJIIEPBI.

55.  Ilporpammupyemsie joruueckue koutpouiepsl OMRON: pacnipenenenue namsrtu,
OCHOBHBIE KOHIICTILIUY [IPOrPAMMHUPOBAHMUSL.

56.  TexHoJOrMM MPOTPaMMHUPOBAHUS OOBEKTHBIX KOHTPOJUIEPOB.

57. Mo6uiibHOE IPOrpaMMHUpPOBaHHE MIPUIIOKEHUN peanbHOro BpeMeHu B crangapte POSIX.

Tunossle 3a1auu:

1. C ucnonws3zoBanueM [T ONE-Cx-Simulator OMRON pa3paboraTts mporpammy Jyist
peanu3ayy 0JJHOTO U3 BApUAHTOB MHIMBUAYAIBHBIX 3a/1aHUH (IPUMEpPHBINA epevyeHb NPUBEACH
B TUIOBBIX 3a1adax aist [Ipakruueckoit padotet mo Temam 1-5).

CocraButens (u): lteiinOpexep O.A., KaHJ. TeXH. HayK, 1oueHT Kadenps UBT

(damunus, unuyuansi u dondcnocms npenooasamens (ei))
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