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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh
c(OopMHPOBAaHbI KOMIIETEHIIMA OCHOBHOM Mpo(eccCHOHAIBbHOM 00pa3oBaTeIbHON MPOrpaMMbI
OakanaBpuarta (nanee - OITOII): OIIK-4, OIIK-5.

CopneprkaHre KOMITETEHIMH KaK INIAHUPYEMBIX Pe3yIbTaTOB 00YUEHHS 1O TUCIUILUINHE
cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHONW KOMITETEHIIUH

Hanmenosanue Buyia HaumenoBanue Kon 1 HazBaHue KOMMETEHIIUN

KOMIICTCHIIN KaTeropu (TPyYIIIThI)

(vHugepcanvHas, N

obwenpogeccuonanvras, KOMIICTCHIIMH

npogheccuonanvHas)

obmienpodeccuonambHast HNudopmanmonHo- OIlIK-4 CnocobeH MOHMMATh HPHUHIUIIBI
KOMMYHHKAIIHOHHBIE paboTBI  COBPEeMEHHBIX  HH()OPMAIMOHHBIX

TCXHOJIOTMH IJIA TEXHOJIOTHI U HNCIOJIb30BaTh MX JIJIS pemI€HuA

npodeccuoHaNbHON 3a7a4 Mpo(heCCUOHATIBHOM AEATENbHOCTH

JeSITeTbHOCTH OIIK-5 Crnocoben pa3pabaThiBaTh alrOpUTMBI

U KOMIIBIOTEPHBIE MPOrPaMMBbI, IIPUTOJHBIC

JJ14 IPAaKTUYCCKOI'o IIPUMCHCHUA

1.2 UnauKkaTopbl JOCTHKEHUST KOMIIEeTeH M i
Tabmuua 2 — MHAMKAaTOpBl JOCTHKEHHSI KOMIETEHIUH, (hopMUpyeMble AUCIUTUINHON

Kox v HazBanue
KOMIIETEHIINHT

NnaukaTopsl TOCTIKEHUS
xommerenuu no OITOIT

JIMCUMIUTHHBI M IPAKTUKH, (OPMUPYIOIIIHE
xomnerenmnuo OITOIT

OIIK-4 Cnocoben
MOHUMATh
MPUHIUIEL  paboThI
COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJOTHUI 51
UCTONB30BaTh  UX
JUIsL pelIeHus 3a/1a4
npodeccuoHaIbHON
JESATSILHOCTH

OIIK 4.1 Ananuzupyert u
OMKCBIBACT MIPUHLIUIIBI PAOOTHI U
TpeOOBaHUS K COBPEMEHHBIM
WHPOPMAITMOHHBIM TEXHOJIOTHSIM,
MH(POPMALMOHHBIM CUCTEMaM U
CHUCTEMaM HMCKYCCTBEHHOTO
MHTEJUIEKTA, UCTIOJIb3YEMbIM B
poheCcCHOHATBHOMN
NEATETLHOCTH (110 TIPOHITIO
MPOTrPaMMBbl) B YCIIOBHSX

U poBoii SkoHOMHKH B PO.
OIIK 4.2 YuursiBaet TpeOOBaHUS
MH(POPMAaLIMOHHON 0€30MaCHOCTH
NIpY pelIeHUN 3a1a4
npohecCHOHANBHOMN
JIeSITeIIbHOCTH.

OIIK 4.3 IIpumensier
MH(POPMAaIIIOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
1 TH)OPMALIMOHHBIE CHCTEMBI
JUIS PELIeHus 3a/1a4
mpoheCCHOHATBHON
JEeSITeIbHOCTH.

K.M.06.02 S3bIKH 1 METOIBI
IPOrpaMMUPOBaHHUS

K.M.06.03 ba3sl gaHHBIX

K.M.06.04 MaTtemaTn4yecKkrue METOAbI 1
porpaMMHoe o0ecrieueHIe 3aINuThI
HHpOpMaIUH

K.M.06.05 TIporpamMHbIe cpeacTBa
BU3YyaJIM3alliH JIJAHHBIX

K.M.06.06 ITakeTs! MIpUKIaJHBIX TPOTPAMM
U1t 3D-MoenupoBaHus

K.M.06.07 Teopust SI3IKOB 1 TPAHCISIIIAN
K.M.06.08 CoBpeMEHHBIE TEXHOIOTHU
POTrpaMMHUPOBaHHUS

K.M.06.09 IIporpammMmupoBaHue B
CHCTeMaX peajbHOr0 BpeMeHHU
K.M.09.01(Y) Texnomoruaeckas
(IPOEKTHO-TEXHOJIOTHYECKAasT) IPAKTHKa
K.M.09.04(I1) TexHonoruueckas
(POEKTHO-TEXHOJIOTHYECKAs ) IPAKTHKA
K.M.09.05(H) Hay4no-uccienoBaTenbckas
pabora

OIIK-5 Cmnocoben

OIIK 5.1 Co3gaeT mporpaMMHEIit

K.M.06.01 CTpyKTypBl ¥ aJITOPUTMBI




Kon u Ha3BaHue

I/IH,I[I/IKaTopBI JOCTHKCHU S

JMcUnIIMHEl 1 TPAaKTHKH, (OPMHUPYIOLIHE

TCCTOBBIX Ha60pOB JaHHBIX

KOMIIETeHIIUN komneTernuy o OITOIT komneternuio OITOIT

pa3pabaThIBaTh KOJl B COOTBETCTBUH C KOMITBIOTEPHOH 00pabOTKH JaHHBIX
aJrOPUTMBI U | TeXHUYECKUM 3aJJaHHuEeM K.M.06.02 S3bIKH 1 METOIEI
KOMITHIOTEPHBIC (TOTOBBIMH CITETH(DHKAITHASIMU). MIPOTPaMMHUPOBAHUS

MPOrPaMMBI, OIIK 5.2 TIposepsieT K.M.06.08 CoBpeMeHHbBIE TEXHOIOTHU
MIPUTOJTHEIC Jutst | paboTOCIIOCOOHOCTH MPOrPaMMHUPOBAHUS

MIPaKTHIECKOTO mporpammHuoro ooecneuenns Ha | K.M.06.09 [IporpammupoBanne B CHCTEMax
MIPUMEHCHUS OCHOBE pa3pabOTaHHBIX pEAIbHOTO BpEMEHHU

K.M.09.04(IT) Texnomorndeckas
(TPOEKTHO-TEXHOJIOTHYECKAs) IPAKTHKA
K.M.09.05(H) HayuHo-uccnenoBaTenbckas
pabora

1.3 3nanus, yMeHus1, HaBbIKH (3YB) no qucuunjinxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBBIKU, (OPMUPYEMbIE AUCIUILTAHON

Kon n HazBanue WnaukaTtopst 3Hanus, ymeHus, HaBbIkH (3YB), hopmupyemsbie
KOMITCTEHIINU JTOCTH)KEHHS JUCIUTUTHHON
KOMIICTCHIINH,
3aKpeIUICHHBIE 32
MUCLUITUHON
OIIK-4  Cmoco6en | OIIK 4.3 3HaTh:
noHuMaTh npuHIMne! | [Ipumenser — METOJBI IPOECKTUPOBAHUS IPOTPAMMHOI0
pa60TH I/IH(I)OpMaHI/IOHHO— obecreyeHns CUCTEM pcajiIbHOTO BPCMCHH
COBPEMEHHBIX KOMMYHHKALOHH | — OCOOCHHOCTH 000pYI0BaHHS, HA KOTOPOM
NPUMEHSIOT CHCTEMBI PEajbHOTO BPEMEHH U HX
nH(pOpPMATMOHHBIX bI€ TEXHOJIOTUH U
. XapaKTEePUCTUKH, CBSI3aHHbBIE C 0COOCHHOCTSIMU
TEXHOJIOTHIA U | nHGOpPMAIMOHHBIE
00opyIoBaHusl.
HUCIIOJIb30BaTh UX IJIA | CUCTEMBI JJIs1 YMeTh:

PCLICHHS 3allad | pelLICHIA 3a/aq — pa3pabaThIBaTh CTPYKTYPHBIE M (DYHKIMOHAILHBIE
pO(eCcCHOHANBHON | IPO(YECCHOHANBHO | cXeMBI COCTABISIONIMX CHCTEMbI PEabHOTO BPEMEHH
NEATENBHOCTH il esTenbHOCTH. Buanern:
— cpencTBaMu pa3paboTKH M OTJIAKH TPOTPAMMHOIO
00€CIEeUeH s CHCTEM PEAIbHOTO BPEMEHH
OIIK-5  Cmoco6en | OIIK 5.1 Coznaer | 3HaTh:
paspabaTbiBaTh [POrPAMMHBIH KOJl | — METO/IbI APXUTEKTYPHI, aJITOPUTMBI
AJITOPUTMBI u | B coorBerctBuM ¢ | DYHKIMOHUPOBAHKS CHCTEM PEATLHOIO BPEMEHH
KOMIIBIOTEPHBIE TEXHUIECKUM Ymern:
HPOrPAMMBI, aaaHIeM — NPUMEHATH METOIbI TTOBBIIEHHS
[POU3BOIUTENBHOCTH U YBEINYEHHUS HAJIEKHOCTU
[PUTO/IHBIE st | (POTOBBIMU POM3BONHUTCIILHOCTI M yBCIMHC AICHHOC
CHCTEMBI PEAIbHOTO BPEMEHU
PaKTUYECKOTO crienu(pUKAUSIMH).
Baapners:
PUMEHEHUS

— HaBbIKaMH pa3pa60TKH " OTJIAJIKU IIPOTpaMMHOI'0
KoJa B CUCTEMaX p€aJIbHOTO BPEMCHU

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.

DopMbI NPOMEKYTOYHOM ATTECTALUM.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCUUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

OO6mmas TpyI0eMKOCTh ¥ BHABI y4eOHOM pabOTHI IO AUCIUILIMHE, ITPOBOIUMBIC B Pa3HBIX

dopmax

O0BéM
YacoB 10
dhopmam
o0yueHus

(010]e)]




1 O0mas TpyJ0eMKOCTh TUCIUTLINHBI 72
2 KonrtakTHas paboTa oOydaroIIMXCsi ¢ MpernojaBareiaeM (M0 BHIAM yYCOHBIX 3aHSITHIA) 48
(Bcero)
AynuropHas pabora (Bcero): 48
B TOM YHCIIE:
JIEKIIUHA 16
MPAKTHYCCKUE 3aHATHS, CEMUHAPBI 32
B HHTEPaKTUBHOU (hopme
3 CamocrosrenbHas pabota oO0y4arommxcs (Bcero) 24
4 lIpomesxyTodHas aTTeCcTaIs 00yJaromerocs
— 3aueT (7 ceMecTp)
3. Y4eOHO-TeMATHYEeCKHUI IJIAH U COAEPKAHME AUCHUILINHBI.
3.1 Y4eOHO-TeMATHYeCKHUI IJIAH
Tabnuna 5 - YueOHo-TeMaTuuecKuil TiaH 04HOM PopMbI 0O0yUEeHHS
5 TPYAOEMKOCT DOpMBI TEKYIIIETO
- % 3 3aHATHH (dac.) npgga}elg}?&)ﬂqﬁoﬁ
E Pasz[em,l 1 TeMBI IHCLIHTLTHHEL é i 550 aTTCCTAllMHU yCIICBACMOCTH
o 110 3aHATUAM &3
= = @, AyITUTOpH.
= 5 3aHSITHS CPC
P L2 JIEKIL. | TIPaKT.
Cemectp 7
1 OCHOBHBI€ MTOHATHS CUCTEM PEATTLHOTO 4 2 2 | YcrHblit onpoc
BpEMEHHU
2 AmnmapatypHas cpefia CUCTEM pPealbHOTO 4 2 2 | YcrHblit onpoc
BpEMEHU
3 [IporpamMmmHoe obecnieueHne cucTeM 8 4 4 | YcrHbIH ompoc,
pEaNIbHOTO BPEMEHHU 3amuTa pedepara,
00CyX/IeHHE TOKIA0B
4 Cpencrsa pa3pabOTKU U OTIIAJKA 28 4 16 8 | 3ammra 0TYETOB O
MPOTPAMMHOT0 00€ECIICUEHHST CHCTEM BBITTOJTHEHUH
pearbHOrO BpEMEHU MPAaKTUYECKUX padoT
Nel-2
5 SI3BIKM IPOTPAaMMUPOBAHHUSI CUCTEM 28 4 16 8 | 3amuTa OTYETOB O
pearbHOro BpEMEHU BBITTOJTHCHUN
MPaKTUIECKUX PadoT
Ne3-5
ITpomexxyTouHas aTTecTanus 3a4er
Bceero: 72 16 32 24

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabmuma 6 — ConeprkaHue TUCIUTUTMHBI

Ne

/1

HaumenoBanue paszacia,
TEMBbI TUCHHUITIIMHBI

Conepxanue 3aHATHSI

Cemectp 7

CoOepotcanue nekyuoHHo2o Kypca

OCHOBHBIC TTOHSATHUS CUCTEM
pearbsHOro BpeMEeH!

Ilonstune PCAJIBLHOTO U pa3aCIICHHOTO BpEM

Ompenenenne cuctembl peanbHoro BpeMenu (CPB). [Ipumepst

AC PB B npOMBIIIJIEHHOCTH.

PeKUMBI KECTKOTO U MSITKOTO PEaTbHOTO BPEMEHHU.
Knaccudukarms u onucanue pasnopunnocreir ACOUY PB.

CHH.
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n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

Crpykrypa CPB.

Apxurextypa AC PB.

OcHoBHbIe cTranmapTel CPB.

KonmmuectBennsie xapakrepuctuku CPB.

OneHka NpPOU3BOJUTENBHOCTH B CHCTEMax pPEabHOIO
BpPEMEHH.

AmmapatypHasi cpefia CHCTeM
pEaNIbHOTO BpEMEHU

Texangeckas ctpykrypa AC PB (B mpOMBITIIIEHHOCTH).
Cocra, Ha3HaueHue u npunnunsl peanusanuu KTC AC PB.
Knaccudukanms o0beKTOB yrpaBieHHS.

CBs13b C 00BEKTOM YIIPABICHHSL.

IlepBuuHbIe IpeoOpazoBaTeNIn U UX XapaKTePUCTUKU.
OcHOBHBIE IPUHIMITEI TPEOOPA30BAHUS U TIEpeAayll CUT'HAJIOB,
BXOZ-BBIXOHbIE TPe0OPa30BaTEIH.

HcnonautensHsle noacucreMsl B CPB

[MoHsiTHE TpOrpaMMHPYEMOTr0 KOHTpOJUIEpa, €ro MecTo B
ctpykrype ACY TII. OGnactk npUMEHEHHUS U eMKOCTh PhIHKA
KOHTPOJIJIEPOB.

Knaccudukanms KOHTpOIJIIEPOB.

CranzapTsl IPOTPaMMHUPYEMBIX JJOTHYECKHX KOHTPOJLIEPOB.
MeTtoauka BeIOOpa 1 KOH(OUTYPUPOBAHUS KOHTPOIIIIEPOB.
[IpakTuka npoextupoBanus ACYTII Ha 6a3e KOHTPOIUIEPOB:
MPOCKTHPOBAHKE PEIICHUS 3a]a4i aBTOMaTH3AINN
CpaBHUTENBHBIA BBIOOP KOHTPOJUIEPOB AJsl  peau3auuu
koHkpeTtHOH ACY TIL

[Iporpammupyemsiit  norumueckuid  koHtpomiep OMRON.
ApXUTEKTypa W NPUHIHITEI PYHKIIMOHUPOBAHUSI.

OO0nbexTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.
ONEeKTPOHHBIE KOMIOHEHTHI OOBEKTHBIX KOHTPOJIICPOB.
Amnmaparypa 00bEKTHBIX KOHTPOJIIIEPOB.

[IpakTrka NPOEKTUPOBAHUS OO BEKTHBIX KOHTPOJUIEPOB.
[TpoMmpblIeHHBIE KOMITBIOTEPBI: XapaKTepHCTHKA u
KJIaCCU(UKAIHSL.

Wnrepdeiicet CPB.

CucTeMsbl 3aUTh 000PYAOBAHHS.

[IporpamMHoOe obecnieueHue
CHCTEM PeaJbHOI'0 BPEMEHU

IlonsTHe, KpaTkas XapakTepUCTHKa W  KiIacCHUpHKauus
OTIepaIMOHHBIX cucTeM peanbHOro Bpemenu (OCPB).
CraHzapThl ONEPaMOHHBIX CHCTEM PEaJIbHOTO BPEMEHH.
Xapaxrepuctuku OCPB. Bpemst peakiiuy cuCTEMBI.
OcobenHoctn 00opymoBanus, Ha KoTopoM npumenstor OCPB.
Xapakrtepuctuku OCPB, cBsizaHHBIE ¢ OCOOCHHOCTSIMH
000pyIOBaHHUSL.

Apxutexktypa OCPB. OCPB ¢ MOHONMHTHOH apXHTEKTypOil.
OCPB Ha 0CHOBE MHKPOSIPA.

Buapl apxuTekTypbl SApa M BCIIOMOTATeNbHBIE MOAYJIH
ONEPAMOHHBIX CHCTEM PEAIbHOTO BPEMEHHU.

PeanbHEIN 1 3aIAIIIEHHBIN PEXUMBI paOOTHI IpoIIeccopa.
Snpo B IPUBUIETUPOBAHHOM PEXHME.
O6mwexTHO-opueHTupoBanusie OCPB.

OYHKIMOHAIBHBIE KOMIIOHEHTHI ~ OTEPAI[HOHHOW CHCTEMBI
aBTOHOMHOTO KOMIIBIOTEPA.

MexaHHU3MBI pealbHOTO BPEMEHHU.

Opranmsanus 1 IIaHApOBaHHUE mporiecco u 3amad B OC PB.
Mogenu 3amuTel IaMATH B ONEPALIMOHHBIX — CHCTEMax
peaNbHOTO BPEMEHH.

ba3bl naHHBIX B peKUME PEATbHOTO BPEMEHH.

CpaBHUTENIPHAsE  XapaKTEPUCTUKA ONEPALMOHHBIX CHUCTEM
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HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

peasbHOTO BPEMEHH.
Kpocc-cucteMsl.

Cpencrsa
OTJIAJKA
obecreueHus
pearbHOro BpeMEHU

pa3paboTKN |
POrpaMMHOTO
CUCTEM

Mognemupoanue  CPB. B3aUMO/JICUCTBUS
nosnb3oBarens u CPB.

Wntepdeiic npuknagnoro nporpammuposanusi CPB.
[Tonw3oBatensckuil naTepdeiic. ['paduueckuii nuatepdeiic OC
PB.
WNHncTpymeHTanbHbIe
Genesis32
Knaccudukanus cpeacTs nporpaMMHUPOBaHUsI KOHTPOJIEPOB.
CpenctBa pazpabotkm u otnaaku 11O mporpammupyeMbIx
JIOTUYECKUX KOHTPOJUIEPOB M  TepMHUHAIOB. (OCHOBHBIE

COCTAaBJIAIOIIMEC U BO3SMOXHOCTH.

Opranm3anus

cpeactea  PB: SCADA-cucrema

S3BIKM  TPOrpaMMHPOBAHUS
CHCTEM PeaJIbHOI0 BpEMEHU

IIpeumyinecTBa MHOTOIIOTOYHOTO
CHCTEMAaX PeaJIbHOI'0 BPEMEHHU.
MeToasl MpoOrpaMMHUpPOBaHHUS CHCTEM pEabHOTO BpEMEHH,
COJEPKALINX MPOrPaMMHUPYEMBbIE JTOTHIECKHE KOHTPOIUIEPHI.
[Iporpammupyemsie  morumdeckue KoHTpourepel OMRON:
pacrpeneieHue MamsTH, OCHOBHBIE KOHIIeTIINU
IPOTrpaMMHUPOBAHUS.

TexHOoI0rnu NporpaMMHUPOBaHNS OOBEKTHBIX KOHTPOJLIEPOB.
MoOunpHOE MPOrpaMMHUPOBAaHKE TPHIOKEHHH peallbHOTO
BpemenH B ctannapre POSIX.

[IPOrpaMMHUpPOBAaHUS B

Colepotcanue npaxmuiecKux 3aHAmul

CpenctBa
OTJIAJKA
obecneyeHus
peabHOrO BpEMEHU

pa3paboTku U
MIPpOrpaMMHOI0
cHCTEM

Monemupoanne CPB ¢ wucronb3oBannemM SCADA-cucTeMsr
Genesis32.

3HaKOMCTBO C  OCHOBHBIMM  BO3MOXXHOCTSIMH  CPEZICTB
paspabotkn u omiaaku IO mporpaMMupyeMbIX JIOTHYECKUX
KOHTpOJIepoB U TepMuHanioB hpupmMet OMRON

SI3pIKM  IPOTpaMMUPOBAHMS
CHUCTEM PEATTLHOIO BPEMEHH

Coznanne  MOOWJIBHBIX MHOTONOTOYHBIX TPHJIOKEHUH B
CHUCTEMAaX pealbHOTO BpeMEHHU Ha ocHOBe cTaHaapra POSIX.
OCHOBBI NPOrPaMMHPOBAHUS CUCTEM PEATBLHOIO BPEMEHHU.

Pazpaborka [IO  cucrembl  peanbHOTO  BPEMEHH  C
UCTIOJIb30BaHUEM POrpaMMHUPyEMBIX JIOTHYECKHUX
KOHTpoJsuiepoB mpounsBoacTsa pupmel OMRON
[IpomesxyTo4Has aTTeCTalys — 3auem
4 TlopsaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKyllel 1 MpPOMeKyTOYHOM aTTecTalMHu.

I[J'ISI MMOJIOKUTEIBHON OILIEHKHU I10 pe3yiibTaTaM OCBOCHUSA OUCHUIIJIMHBI 06y‘-IaIOIJ_[CMy0H
HCO6XOI[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUbI yqe6H01>'1 paGOTBI. OI_IGHKa PE3YIbTATOB

paboTsl oOydatomierocst B 6amiax (Mo Bujgam) MpuBeaeHa B Tabmuie 7.

Tabmuma 7 bannpHO-pedTHHTOBas  OLIEHKA pe3yabTaTOB y4yeOHOW paboThI
oOyuatromuxcs o Bugam (bPC)
VYuebnas pabora |Cymma  |Buagsl u pesynbratel  |OlieHKa B aTTECTAIIUU Banst
(BUmBI) OamnoB  |yueOHOU paboTHI (17 nenenp)
Texymas yaebnas (80 Hoxmnan 4 6asia (TTOporoBoe 3HAYCHNUE) 4-7
paboTa B cemecTpe 7 6an10B (MakCUMaabHOE 3HAYEHHE)
(ITocemenue Pedepar 9 6a10B (IOPOroBOE 3HAUCHHUE) 9-13
3aHATHH MO 13 6annoB (MakcUMaIbHOE 3HAUCHHUE)
pacnucaHuio u 3almra 0OT4ETOB O 5 6annoB - nocemnienue | npakTUYECKOro 10-16
BBHITIOJTHEHHE BBITIOJTHCHU U 3aHSATHUS U BBIOJHCHHE pa0doThI Ha 51-65%
3aJlaHui) NpaKTHYECKUX paboT |8 6a10B— nocemenne 1 3aHaTHs 1
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Nel-2 (2 paboTsr) CYIIECTBEHHBIN BKJIAJ] HAa 3aHATHU B PabOTy
BCEH TPYMIIBI, CAMOCTOSATEIBHOCTD U
BEITIOJTHEHNE paboTsl Ha §5,1-100%
3ammra OT4eTOB O 3a oany pabory :
BBITIOJTHEHUU 4 6anna (BbimosHeHo 51 - 65% 3ananuii) 12-33
NpaKTHYECKUX padboT |5 6aJ10B (BBIIOIHEHO 66 - 85% 3amanuii)
Ne3-5 (3 paboTsr) 11 6ammoB (BeimonHeHO 86 - 100% 3amanuin)
Omnpocel (3 onpoca) |2 6ama (IOPOrOBOE 3HAUCHHE) 6-12
4 fanaa (MakCUMaIIbHOE 3HAYCHUE)
Hroro no Texyuieii padore B cemecTpe 41-80
[Ipomexyrounas |20 Tecr. 5 6anoB (MOPOrOBOE 3HAYCHUC) 5-10
arrecTauus 10 6ans10B (MakcUMallbHOE 3HAUEHUE)
(3auer) Perienue 3amauu. 5 6ayuoB (MOPOrOBOE 3HAYCHUE) 5-10
10 6ans0B (MakCUMaIIbHOE 3HAYCHHE)
HToro no npoMe:KyTo4yHoii aTrecranuu (3a4ery) 10-206.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: Cymma 6ammoB Tekymiei u mpomexyTouHoit arrectamuu 51 — 100 6.

B mpoMexyTouHO#l arTecTalyu OIEHKa BBICTaBIsieTcs B BenomocTh B 100-0ammbHOIM
1IKajge ¥ B OyKBeHHOM 3KBUBasieHTe (Tabnuma 38)
Tabmuma 8 — Cootnecenue 100-6aynbpHOM 1IKaabl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpOBHU OCBOEHUSA Ox3amen 3auem
Cymma nabpannvix - -
banio8 JACLHUIIIIMHEL U Oyenka byxeennuiii sx6usanenm byxeennuviti
KOMITETCHIIN ] 9KEUBANEHTN
86 - 100 [TponBunyTHIH 5 OTIIUYHO
66 - 85 [loBbITIIeHHBTI 4 XOPOIIIO 3auTeHo
51 - 65 [loporossiit 3 YIOBJIETBOPUTEIHHO
0-50 IepBoIit 2 HEYJIOBJIETBOPUTENIEHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NMPOrPaMMHOe U Y4eOHO-

MeToan4YecKkoe odecnedeHue AU CIMIIIAHBI.
5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi IMTEPATYpPA

Mansisko, A. A. IlapamiensHoe mporpaMMupoBaHUE Ha OCHOBE TexHosioruii OpenMP,
MPI, CUDA : yuebHOe mocobue s akajgeMudeckoro Oakanaspuata / A. A. MansBko. — 2-¢
u3l., ucnp. u pon. — Mocksa : MsmarensctBo IOpaiit, 2019. — 129 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247. —
TekcT : aeKTpOHHBII

babuues, C. JI. PacnpeneneHnnble cuctembl : ydeObHoe mocodue st By3oB / C. JL.
babuues, K. A. KonskoB. — Mocksa : MUznatensctBo Opaiit, 2020. — 507 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005. —
Tekcr : anextpornsiii // DbC FOpaiit [caiir].

JlonoJiHuTeIbHASL y4eOHas JIuTepaTypa

Tpodumos, B. B. Anroputmuszanus u nporpaMMupoBaHue : yueOHUK Uit By30B / B. B.
Tpodumos, T. A. IlaBnoBckas ; moj penakuueit B. B. Tpodpumoa. — Mocksa : U3narenbcTBo
FOpaiit, 2020. — 137 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07834-3. — URL:
http://biblio-online.ru/bcode/452333. — TekcT : SNEKTPOHHBIH

Craceimne, B. M. Ba3bl JaHHBIX: TEXHOJOTHH JIOCTYMA : y4eOHOE MocoOue sl BY30B /
B. M. Cracpiun, T. JI. Craceimmba. — 2-e u3f., ucnp. ¥ gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 164 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08687-4. — URL:
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http://biblio-online.ru/bcode/463499. —TekcT : 37K TPOHHBIH.

3amsatuna, O. M. BbIUunCIUTEIbHBIE CHCTEMBI, CETH M TEJIICKOMMYHHKAIIHH.
MonenupoBanue cereid : yuyebnoe mocobue mis By3oB / O. M. 3amsruna. — Mocksa :
WznatenscrBo HOpaiit, 2020. — 159 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319.— TeKCT : 3JI€KTPOHHBII.

5.2 MarepuajlbHO-TeXHHYECKOe M  INPOrpaMMHOe  oOecnevyeHue

JTUCIHHUILINHBI.

VY4eOHble 3aHATHA IO AUCLUUILIMHE MPpoBoAATCS B yueOHbIx ayautopusax KI'TINM ®I'BOY
BO «KemI'Y»:

404 YyeOHast ayTuTOpUs JJIs IPOBECHUS: VYuaeOns1it Kopiryc Ned.
- 3aHSTUHN JTEKIMOHHOTO THIIA;
- 3aHATUI CEMHUHAPCKOTO (MPAKTHYECKOT0) TUIIA; 654079, KemepoBckas
- IPYIIHIOBBIX U UHANBUIYATbHBIX KOHCYIbTAIH; o6mactk, r. HOBOKY3HELK,

- TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTalluu.
Crnenuajau3npoBaHHas (yueOHas1) Medesib: JOCKa MeJIoBasi, Kadeapa, CTOIBI, CTYIIBS.
OobopynoBanue: neperocroe - HOyTOyK, 3KpaH, IPOEKTOP.
Hcnonbzyemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium
3 year mo cybmauieH3nonaomy noropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomno pacmpoctpansiemoe I10), Suaekc.bpaysep (oTeuecTBeHHOE
cB0OOHO pacnpocTpansemoe [10).
HuTepHer ¢ o6ecnieuennem gocryna B IMOC.

np-kT Metamnypros, a. 19

502 KomnbroTepHbIii Kaacc. VYueOnslit kopiyc Ned.
VYuebHas ayauTopus (MyIbTUMEIUHHAS) I IPOBEICHHS:

- 3aHSATHAH JIEKIIMOHHOTO THIIA; 654079, KemepoBckast

- 3aHATHH CEeMUHAPCKOTO (IPAKTHYECKOr'0) TUIIA; o6mactk, r. HOBOKY3HELK,

- 3aHATUI 1a00PATOPHOTO TUTIA,

- TPYNIIOBBIX ¥ MHIUBUIYAITBHBIX KOHCYIIbTAIIHIA;

- CaMOCTOSTENEHON PabOTHI;

- TEKYIIEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTaluu.
CrnenuanusupoBanHas (yuyeOHasi) me0esb: JOCKa MEJOBas, CTOJIbI KOMITBIOTEPHBIE,
CTYJIBSI.
OOopynoBanue [JJsi Tpe3eHTAllMM Yy4eOHOTOo MaTepuana. cmayuoHapuoe -
KOMITBIOTEP, 3KpaH, IPOEKTOP, HAYIIHHKH.
JlaGopaTopHoe 000pyI0BaHUe: CTAIIMOHAPHOE — KOMITBIOTEPHI st oOyvaromuxcs (16
IIT.).
Hcnoan3yemoe nporpammuoe odecrniedenue. MSWindows (MicrosoftimaginePremium
3 year mo cybmueH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021
r.), LibreOffice (cBobomHo pacnpoctpansemoe I10), Firefox 14 (cBoOomHO
pacmpoctpansemoe [10), Aunexc.bpayszep (oTeduecTBeHHOE CBOOOIHO pacIpoCTpaHsIeMoe
110), OMRONCX-OneLITEv4.26 (meMoOHCTpaIOHHAS BepcHs), MaKeT
nporpaMMupoBanus mnaneneil omepatopa  OMRON cepunm  NBNB-Designerv1.20
(memoHcTparnmonnas Bepcusi), MicrosoftVisualStudio (MicrosoftlmaginePremium 3 year
no cy6murensnoHHoMy noroopy Ne 1212/KMPor 12.12.2018 r. mo 12.12.2021 1.),
Cpena cratuctuueckux Berauciennit Rv.4.0.2 (ceobogHo pacnpoctpansemoe [10).
HHTepHer ¢ o0ecneyenunem aocryna B IUOC.

np-kT Metamnypros, a. 19

5.3 CoBpemeHHble  mnpodeccHOHAIbHbIE  0a3bl  JaHHBIX |

I/IH(l)OpMaIII/IOHHLIe CIIPAaBOYHbBIC CUCTEMBI.

Iepeyens CIIB/l u UCC no aucumniuinae

1. CITForum.ru - on-line OubmuoTeka CBOOOJHO JOCTYIHBIX MAaTepUAIOB II0
UH(OPMAIIMOHHBIM TEXHOJIOTHAM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnmoreka eLIBRARY.RU — kpymneitmmii poccuiickuit
UH(POPMALIMOHHBIM TOpTal B O0JNACTH HAayKH, TEXHOJIOTMH, MEIWIMHBI U 00pa3oBaHMA,
coaep Kanii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
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6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX Y4e0HBIX padoT

Pasgen 1. OCHOBHbIE NOHATUA CUCTEM PEasIbHOrO BpEMEHU

Ilpumepnulii nepeuens 60NPOCog 014 YCMHO20 ORPOCA
IlonsiTHe peanabHOro M pa3aeeHHOr0 BPEMEHH.
Ompenenenne cuctemMsl pearbHoro BpeMmenu (CPB). IIpumepsr AC PB B TpOMBITIIIEHHOCTH.
PexuMBbI &KECTKOro U MATKOI'0 PEeaJIbHOIO BPEMEHH.
Knaccudukauus n onucanue paznosugnocreid ACOUY PB.
Crpykrypa CPB.
Apxurektypa AC PB.
OcHoBHeble cTanaapTel CPB.
KonuuectBennsie xapakrepuctuku CPB.
O1eHKa IPOU3BOAUTEIEHOCTH B CUCTEMAX PealbHOI'O BPEMEHHU.

Pa3nen 2. AnnapatypHasi cpeia CHCTeM pPeajJbHOr0 BpeMeH!
Ilpumepnulii nepeuensv 60nPOCos 014 3auiUmyl OMuema
0 GbINOTHEHUN NPAKMUYECKUX 3A0aHUTL
Texnnyeckas ctpykrypa AC PB (B IpOMBIIIIEHHOCTH).
CocraB, HazHaueHnue u npunnumnsl peanusanuu KTC AC PB.
Knaccudukarmst o00beKTOB yIpaBIeHUS.
CBs3b ¢ 00BEKTOM YITPaBIICHUSI.
[TepBuyHbIe IPe0Opa3oOBaTENN U UX XapAKTEPUCTUKH.
OcHOBHBIE IPUHLUIIBI TPE0OPa30BaHMs U IIepeJadn CUTHAJIOB, BXOA-BbIXOIHBIE IPE0Opa30BaTey.
HcnonaurensHsle noacucreMsl B CPB
[NonsiTre mporpaMMHUpPyEeMOro KOHTpoJsuiepa, ero Mecto B ctpykrype ACY TII. OGnacte npuMeHeHUS
Y €MKOCTb PBIHKA KOHTPOJIEPOB.
Knaccudukanus KOHTPOJIIEPOB.
CraHgapTsl TPOrpaMMHUPYEMBIX JOTHUECKUX KOHTPOJIJIEPOB.
Mertonunka BEIOOpa M KOHPHUTYPHPOBAHUSI KOHTPOJIIEPOB.
IIpaktuka npoextupoBanust ACYTII Ha 6a3e KOHTPOJIEPOB: MPOSKTHPOBAHHE PELICHUS 3aJauu
aBTOMAaTH3aLUU
CpaBHUTENBHBINA BEIOOP KOHTPOJUIEPOB JuId peanu3anuu konkpetHoit ACY TIL
IIporpammupyemsiii  sormdeckuii  koHTposmiep  OMRON.  ApxutekTypa W OpHUHIUIBI
(bYHKIMOHUPOBAHUS.
O0BekTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.
ONeKTpOHHBIE KOMIIOHEHTHI OObEKTHBIX KOHTPOJIIIEPOB.
Amnmnaparypa 00bEKTHBIX KOHTPOJIJIEPOB.
IIpakTrKa MpoeKTUPOBAaHUS OOBEKTHBIX KOHTPOJIEPOB.
[TpoMBIIIIIEHHBIE KOMITBIOTEPHI: XapaKTEPUCTHKA U KJIaCCH(DUKAITHSL.
Untepdeiicer CPB.
CucTeMsbl 3aIUThl 000PYAOBaHHS.

Pasnen 3. [IporpamMmmHoe obecnieyeHre CHCTEM pPealbHOr0 BpeMeHH
IIpumepnutii nepeuenv 60npocog 01 YCMHO20 ONPOCA

IlonsiTre, KpaTkas XapakTepPHCTHUKA M KIacCH(UKALMSA OTEPAI[MOHHBIX CUCTEM PEATbHOTO BPEMEHHU
(OCPB).
CraHzapTsl ONEpaMOHHBIX CHCTEM PEaIbHOTO BPEMEHH.
Xapaxrepuctuku OCPB. Bpems peaxiiu cucTeMsl.
OcobenHoctu 000pyAoBanus, Ha kKoTopoMm npumensioT OCPB. Xapakrtepuctuku OCPB, cBsizaHHbIC
€ 0COOCHHOCTSIMH 000PYIOBAHHUS.
Apxurexktypa OCPB. OCPB ¢ mononmutHoit apxutektypoil. OCPB Ha ocHOBE MuKposiipa.
Bunbr apxuTekTypsI Sapa ¥ BCIIOMOTaTebHBIE MOTYTH ONEPAIMOHHBIX CUCTEM PEabHOTO BPEMEHH.
PeasbHBIN U 3aITUIIEHHBIN PEKUMBI paOOTHI TIpOIeccopa.
SApo B IPUBHUIIETUPOBAHHOM PEXHME.
O6nekTHO-opreHTHpoBaHHEIE OCPB.
OyHKIMOHAEHBIE KOMIIOHEHTHI OTIEPAIIMOHHON CHCTEMBI aBTOHOMHOTO KOMITBIOTEPA.
MexaHu3MBbl peaqbHOr0 BpEMEHHU.
Opranuzanys 1 IaHupoBaHue npoueccos U 3agad B OC PB.
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Mogenu 3aiuThl NaMITH B ONEPALIMOHHBIX CUCTEMAaX PeaIbHOTO BPEMEHHU.
ba3bl JaHHBIX B peKUME PEAILHOIO BPEMEHH.
CpaBHHUTENBHAS XapaKTEPUCTHKA OTIEPALIMOHHBIX CUCTEM PEalIbHOTO BPEMEHHU.
Kpocc-cuctemsl.

Ilpumepnwlii nepeuens mem pepepamos
OCPB VxWorks. O0mue cBemeHUs, UCTOPUS Pa3BUTHA. JInIeH3wms. XapaKTepUCTHKHA DPEaTLHOTO
BpeMeHH. [Ipumeps! npuMeHeHHs.
OCPB QNX. OO0mue cBemeHHs, WUCTOpHUS pa3BUTHA. JIMmeH3usA. XapakTEPUCTHKH PEaTbHOTO
BpemeHH. [lognepxusaemsle matdopmel. Ilpumeps! npuMeHeHHUS.
JavaOS. OOmue cBenenus. XapakTepUCTUKU peajbHOr0 BpeMeHH. [lomaepskuBaeMble MIaT(oOpMBL.
AmnmnapatHoe yckopeHue 0aiT-kozaa. [lpumepsl TpuMeHeHHS.
OrmepaltnoHHBIE CUCTEMBI I BCTPOCHHBIX cucTteM ceMetictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YcrpoiictBo atux OC, uctopusi pa3BuTHA, MOAICPKUBAEMBIC
riatgopmel. Jlunensus. [IpuMeHnMOCTh B CHCTEMax pealbHOTO BPEMEHH.
Onepanmonnas cucrema Symbian. YctpoiictBo OC, wucTOpus pa3BHTHSA, TOANEPKUBAEMBIC
wiatgopmsl. JInnensus. IlpuMeHnMocTh B cUCTEMax pealbHOrO BPEMEHH.
OC cemeiictea UNIX/Linux gms BcTpoeHHbIX cucteM. Embedded-auctpubyTtuBbl  Linux:
KOMMEPUYECKHE U HEKOMMEpUECKHe, 001Ul 0030p ¥ CpaBHUTEIHHBIN aHATU3.
OC Android. Ycrpoticteo OC, wucropusi pa3BUTHA, TOJACpKHBaeMble aT@opmbl. JlumeH3us.
[TpuMEeHHMOCTB B CHCTEMaX PEalbHOTO BPEMEHH.
AHanu3 3BooIMH sapa Linux B 00acTu noanep:Kku paboThl B peaIbHOM BPEMEHH.
[Momnepxka OIOYHBIX YCTPOUCTB B CHCTEMaxX peajbHOro BpeMeHu. [locranoBka mpobiaembl. AHAIU3
CYILECTBYIOLUX PELICHUI.
CucreMbl BBICOKOM JOCTYIMIHOCTU: OCHOBHBLIC MPHUHIUIILI IOCTPOCHHUA H O6HaCTI) IIPUMCHCHUA.
[IpuHuun “nsaTH AEBITOK .
MHoronpoueccopHble/pacipee/IeHHble  CUCTEMBl PEaJbHOro BpeMeHH. [IpuHIMIBI TOCTPOEHUS.
IIpumepsl.
OnTuMH3aIMs SHEPTONOTPeOIeHUS B CUCTEMaX PeajJbHOro BPEMEHH.
OntrMmu3zanys BpeMeHH 3arpy3Kd B CUCTEMaX PEaIbHOIO BPEMEHH.
Bupryanuzanus B cucteMax peajbHOTO BPEeMEHH.
Cratnyeckue anroputmsl mianupoBanus (Rate-Monotonic Scheduling). Maremarndeckuii anmapar
(rate-monotonic analysis). ITpumepsl IpuMeHEHHS.

IlpumepHnotii nepeuenb mem 00K1a006
CpaBHUTENBHBI  aHANMW3  CYIIECTBYIOIIMX  MPOTPAMMHO-ANMAPATHBIX  KOMIUIEKCOB IS
a’pOra30BOTOKOHTPOJISI HA YTIIeI00BIBAIOIIEM MPEAPUATHH.
CpaBHHTeHBHBIﬁ aHaJIM3 CYIICCTBYIOIIUX MNPOTrpaMMHO-alIlapaTHBIX KOMIUICEKCOB aBTOMAaTU3allun
yIpaBJeHHUs] KOHBEHEPHBIM TPAHCIIOPTOM Ha YIJIeZ00BIBAIONIEM MPEATIPUATHH.
CpaBHUTENBHBIA aHAIHW3 CYNIECTBYIONIMX IMPOTPAMMHO-ANMAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIPABJICHUS] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJUTYPrU4€CKOM MPEAIPHUITHH.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYHOIUX IPOTrpaMMHO-alllapaTHBIX KOMILUIEKCOB aBTOMAaTU3allun
yIpaBieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha yriienepepadaThIBaroIIeM IpeApUsTHH.
CpaBHUTENBHBIA aHAIW3 CYNIECTBYIONIMX IMPOTPAMMHO-ANIAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIPaBICHHS MTPOIECCOM BOJIOOYHCTKH.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYIOINHUX MPOIrpaMMHO-alllapaTHBIX KOMIUIEKCOB aBTOMAaTU3allUun
YIpaBICHHS JOMEHHBIM ITPOU3BOICTBOM.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYOIUX IPOTrpaMMHO-alIIapaTHBIX KOMIUIEKCOB aBTOMAaTU3allun
YIPABJICHUS] BEHTWIATOPAMMU IJIaBHOTO IIPOBETPUBAHUS YTOJIBHOM IIAXTHI.
CpaBHUTENBHBIA aHAIHW3 CYHIECTBYIONIUX IMPOTPAMMHO-ANAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIpaBJICHHS BO3yX0-HarpeBaTeIbHOW yCTAHOBKOM.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYOIUX IPOTrpaMMHO-alIlIapaTHBIX KOMIUIEKCOB aBTOMAaTU3allUun
YIpaBICHHS OTOMUTENLHON KOTEIIEHOM.
CpaBHUTENBHBI  aHAM3  CYNIECTBYIONIMX  MIPOTPAMMHO-ANIApaTHBIX  KOMIUIGKCOB — CHCTEM
MOHHUTOPHUHTA MECTOIIOJIOKEHHUS TIepCOHAlIa U TPAHCIIOPTA B YTOJILHOM IIIaxTe.

Pa3nen 4. Cpeacrsa pa3pad0TKH M OTJIAAKH MPOrPAMMHOI0 00€ecreYeHnsl CHCTEM PEaILHOr0

BpeMeHH
IlpumepHnbulii nepeuensb 60nPOCo8 0114 3auiumsl omuema

0 6bINONIHEHUN NPAKMUYECKUX padom
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MogenupoBanue CPB. Opranuzanus B3aumoaeictsus noas3osarens u CPB.

Wurepdeiic mpuknagaoro nporpammuposanus CPB.

[onw3oBarensckuit untepdeiic. ['papuueckuit narepdeiic OC PB.

Huctpymenrtansubie cpeactsa PB: SCADA-cucrema Genesis32 u ap.

Kaccudukarus cpeacTs mporpaMMUpPOBaHUS KOHTPOJLIEPOB.

CpenctBa pazpabotku u ortianku 10 mporpaMMupyeMbIX JTOTHYECKAX KOHTPOJUIEPOB U TEPMHHAJIOB.
OCHOBHBIE COCTABIISAIOLIUE U BO3MOKHOCTH.

Tunoegvie 3a0auu
Tema 1. Obocnosanue evibopa SCADA-cucmemvl u ee KOMNOHEHMO8 01 PEanu3ayuy KOHKPEemHou
ACY TIL
Jns BeiOpannoit CPB (mpumepnbie BapuanTtel CPB mansl B THOBOM 3amade 1 pasmena 2)
ob6ocHoBaTh BEIOOp SCADA-cHCTEMBI U €€ KOMIIOHECHTOB.

Ipaxmuuecxkue pabomet. Tema 1. Mooenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.
C ucnonp30BaHKEeM MakeTa npukiaansix mporpamm One-CX-OMRON npomonennpoBaTh
paboTy CIICIYIONUX CUCTEM:
1.1.Cuctema 00paboTku WHGPOPMAIMH COJAEPKUT MYIBTHILUIEKCHBIM KaHan W 3 MHHHOBM.
Curhainsl OT 1aTYMKOB TMOCTYIAIOT Ha BXOJ KaHala uyepe3 HHTepBaibl BpemeHu 10+5 mkc. B
KaHaje OHU Oy(epu3yroTCs U IpeBapuTeabHo 00pabdaThiBatoTcs B TeueHue 10+3 mkc. 3atem
OHH TIOCTYTNAIOT Ha 00paboTKy B Ty MHHHOBM, Thoe nmMeeTcss HaWMEHbBIIas MO JTHHE
BXOJIHasl o4epenb. EMKOCTH BXOAHBIX Hakomutened Bo Bcex MUHMOBM paccuuTaHbl Ha
xpanenue 10 curnanos. Bpems o6pabotku curnana B mo6oit MuHUOBM paBHo 33 MKC.
1.2.Cuctema o0pabotku 500 curHaNOB, MOCTYMAIOMIMX C NAaTYUKOB. ONpenenuTh CpeaHue
BpEMeHa 33aePKKH CUTHAJIOB B KaHa/e © MUHUOBM 1 BEpOsSTHOCTU MEPETIONHEHUST BXOIHBIX
Hakonurene. ObOecrneynTh yckopeHue o0paboTku curHasa B OBM nmo 25 mkc npu
JOCTIDKEHUY CYMMAapHOH ouepe/ii CUTHAJIOB 3HAYCHUS 25 eIMHMII.

Ipaxmuuecxue pabomul. Tema 2. 3HAKOMCMBO ¢ OCHOBHBIMU BO3MOICHOCHAMU CPEOCE
paspabomku u omaaoku I10 npocpammupyemvix 102UecKux KOHMpowLepos u MmepMuHaIo8 Gupmol
OMRON.

C ucnons3oBanuem [T Cx-Programmer u Cx-Simulator OMRON paspa6oTats nporpamMmy

JUTS peasi3allii OJJHOTO M3 BAPUAaHTOB WHIAMBUAYAIBHBIX 3aJaHHUM.

Bapuaumer unousudyanervix 3a0anuii:

1.1.YcranoButh B «l» moouepeqHo Ha 5 ceK Bce HeueTHble OWTHI B cioBe 100 (aHaNOrMYHO
«OEryIIMM OTHSM).

1.2.TlofcunTarh KOJIWYECTBO WMIYJIbCOB, mosBuBImxcst B 6ute 100.00, 3a 20 cek. IlosiBinenue
UMITYJIbCOB UMUTHPOBATh BPYUYHYIO.

1.3.CpaBHuTh 3HaUeHUS B s4eikax, ajapeca KOoTopeix 3amucansl B D100 u D200. PesynbraTt
CPaBHEHHS BBIBECTH B CIIEIYIOIIEM BHIE:

- «1» B 100.01, ecnu mepBoe > BTOPOTO;
- «1» B 100.02, ecnu nepBoe < BTOPOro;
- «1» B 100.03, eciu mepBoe = BTOPOMY.

1.4. Ycranosuts B «1» Ha 3 cek 1-it our B cioe 100. 3arem 3ToT OUT ycTaHOBUTH B «0», a 2-i
out ycranoBuTh B «1» Ha 3 cek. [loBroputh 00a neiicTBus 5 pas.

1.5.3ammcars B stueitku D100-D109 mocnenoBaTenbHO 3HAYEHUS, TIEPBOE M3 KOTOPBIX 3a/1aHO B
cioBe 100, a kax1oe mocieayromiee Ha 3 OobIIe MPEABIYIIETO.

1.6.3anucarp B sueitku D100-D109 mociienoBarenbHO pe3ynbTaT AENCHUs TMPEABIIYIIEro
3HaueHus Ha 2. [lepBoe 3HaueHue 3aaath B ciose 100.

1.7. Oprann3oBath OECKOHCYHBIM ITUKJ, TOJCYUTHIBAIONINA KOJUYECTBO  S5-CEKYHIHBIX
MHTEPBAJIOB, BO BpeMs KoTophiX B oute 100.00 nosBisiercs ummnysbe. [losBieHne nMIynbCoB
UMHUTUPOBATH BPYUHYIO.

1.8.Oprann3zoBaTh OCCKOHEYHBIM IIMKJ, MOJACUYMTHIBAIOIIMNA  KOJIMYECTBO  3-CEKYHIHBIX
WHTEpBAIOB, BO BpeMs KoTopbix B 6ute 100.00 orcyrcTByeT 3HaueHue «1». [losBaenune «1»
UMHUTUPOBATH BPYUHYIO.

1.9. Vcranoeutb B «1» Ha 3 cek nepBbie 8 OUT B ciioBe 100. 3aTeM 3TH OMTHI YCTaHOBUTH B «0», a
BTOpBIE 8 OWUT yCTaHOBUTH B «1» Ha 3 cek.

1.10. 3anwmcarts B stueiiku D100-D109 mocnenoBaTenbHO pe3yIbTaT YMHOXKCHHS TPEIBIIYIIIETO
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3HaueHus Ha 2. [lepBoe 3HaueHue 3a1aTh B ciose 100.

1.11. CpaBauth 3HaueHus B sueiikax D100 m D200. Pesymprar cpaBHEHHS BBIBECTH B
CIIEIYIOIIEM BHUIE:
- «1» B 100.01, ecnu mepBo€ > BTOPOTO;
- «1» B 100.02, eciz mepBOe < BTOPOTO;
- «1» B 100.03, ecnm mepBoe = BTOPOMY.

1.12. 3anwucarts B stuetiku D100-D109 nociaenoBaTenbHO 3HAYCHYS, IEPBOE U3 KOTOPHIX 33JIaHO
B cioBe 100, a kaxxoe moceayromee Ha 5 MeHbIIe TPEABIAYIIETO.

1.13.  VYcraHoBuTh B «1» moouepeaHo Ha 4 cek Bce 4yeTHbie OuUTHI B ciioBe 100 (aHATIOrHYHO
«OeTyIIM OTHSIM).

Pasnes S. SA3bIkM NPOrPAMMHUPOBAHUSA CHCTEM PealbHOI0 BPEMEHH
IIpumepnulii nepeuensv 60npocog 01 3auiUmpl omuema
0 6bINOJIHEHUU NPAKMUYECKUX padom
IIpenmy1ecTBa MHOTOIIOTOYHOTO IPOTPAMMHPOBAHHA B CUCTEMAaX PEAIBHOTO BPEMEHH.
MeTonel NpPOrpaMMHPOBAHUS CHUCTEM pEaTbHOIO BPEMEHM, COACPKAIMUX IMPOrpaMMHUpPyEMBbIE
JIOTUYECKHE KOHTPOJLIEPHI.
IIporpammupyemsie sorndyeckue KoHTposieppl OMRON: pacnpeneneHue mnamsTH, OCHOBHBIE
KOHIEMIMHA TPOrpaMMHUPOBAHMS.
TexXHONIOTUK MPOrpaMMUPOBAHUS OOBEKTHBIX KOHTPOJIIEPOB.
MoOubHOE MPOrpaMMHUPOBaHUE MPUIIOKECHUN peabHOro BpeMeHu B crangapte POSIX.
Tunoegvie 3a0auu
IHpaxmuuecxue pabomoi. Tema 3. Coz0anue MoOUNLHBIX MHOZONOMOYHBIX NPUTONCEHUU 8 CUCTNEMAX
peanvbHo2o 8pemenu Ha ocHose cmandapma POSIX
Co3znaTh IByXIOTOYHOE NMPHIIOKEHUE, KOTOPOE BBIUUCIISIET YHCIIO «IIM» C MAKCHMaJIBHON
TOYHOCTBIO NTOCIIE 3anATON. [IprtokeHne TOIKHO COEpKaTh IIaBHBIN MOTOK
(oOpabaTsIBatOIIMi BBOJ [TOJIB30BATENS) U BEIYUCIUTENBHBIN. [IpeycMOTpeTh BO3MOXKHOCTD
M3MEHEHHs CBOMCTB MIOTOKOB M C/IE€TAaTh BBIBOJIBI O PEAKIIUH MIOTOKOB Ha 3TH U3MEHEHHS.
Ipaxmuueckue pabomul. Tema 4. Ocro8bl NPOSPAMMUPOBAHUSL CUCTHEM PEATBHOS0 BPEMEHU.
Bapuanumer unousudyanvrulx 3a0anuii:
1.1. OcymuiecTBUTh KOHTPOJB JUIA ONEpaTopa 3a ABIKEHHEM HEKOTOPOTO MeXaHW3Ma, paboduit
KOTOpOTO COBEPIIAET LUKINYECKOE JBIKEHHUE M0 MEPUMETPY NMPAMOYTosibHUKA. Oneparop
JOJDKEH MEPUOIUYECKH TMOATBEPKIATh NMPAaBUIBHOCTh (PYHKIMOHMPOBAHHUS MeXaHH3Ma. B
cllyyae HENpaBWJIBHOIO (YHKIMOHUPOBAHUS HEOOXOIMMO BBLIATH TNPENyNPEKACHUE, a
3aTeM OCTaHOBUTH padoTy.
1.2. bnok ymipaBieHusi cBeToGopoM
CocTaBuTh MPOTpaMMy, KOTOpasi CHHXPOHH3HUPYET MepeKIFoueHIe [[BETOB cBeTodopa Ha
nepexpectke. [Ipoext mabopaTopHON pabOThI MpeCTaBIsIeT CO00M MPOCTON OI0K
yIpaBlieHHUs ABMKEHHEM Ha IIEPEKPECTKE, UMEIOIIEM CBETO(OPHI UI ABYX
MepeceKaroINXCsl HANPaBJIeHUH JBIKeHus. CBETOMOPBI TOKHBI UMETH JIBa
MIPOTHBOTIOIOKHBIX COCTOSIHUS — KPACHBIN U 3eJIeHBIN. Taxke JOKHBI TPUCYTCTBOBATh
OOMICTTPUHSATEIE IEPEXOAHBIEC CTAINU: )KEITHI U KPAaCHO-KENTHIH.
[ocnennss cranus nomkHA OBITH AIMHHEe npeapaymeit. [IpeaycMoTpeTs aBTOMaTH4IeCKOE
OTKITIOYEHHE cBeTodopa yepe3 7 IHUKIIOB PadOTHI, a TAK)KE aBTOMATUIECKOE BKITFOUCHHE
TIOCIIE OTIPEEIIEHHOTO BPEMEHH OXKUIaHMSL.
Ipaxmuueckue pabomul. Tema 5. Paspabomxa I10 cucmemul peanvioeo pemeHu ¢ UCHONb3068aAHUEM
NPOSPAMMUPYEMBIX TOSULECKUX KOHMPOILLepo8 npoussoocmea (pupmvr OMRON
Paspaborats nporpamMmy ¢ ucnosb3zoBanuem [T Cx-Programmer u Cx-Simulator OMRON st
peanu3anuy anroputMa GyHKUHOHUpoBaHus BeiOpanHoii CPB (mpumepnsie Bapuantsl CPB
JIaHBI B TUITOBOW 3anaue 1 pa3zgena 2).

6.2. IlpumepHble BONPOCHI M 3aJaHMs / 3aa4U JJI NMPOMEKYTOUYHOI

aTTecTAlMH

Cemecmp 1
Ta6auna 9 - IlpumepHble TeopeTHyecKHe BOMPOCHI U MPAKTHYECKHE 3aJaHUA K

3a4eTy

1.

[TonsiTHE pearbHOTO U Pa3JeIEHHOTO BPEMEHHU.
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2. Omnpenenenue cucreMsl peasibHoro Bpemenu (CPB). [Tpumepst AC PB B
MPOMBIIIJICHHOCTH.

3. PexXMMBI KECTKOr0 U MATKOrO PeagbHOI0 BPEMEHH.

4. Knaccudukanus u onucanue paznosuanocteit ACONY PB.

5. Crpykrypa CPB.

6. Apxurekrypa AC PB.

7. OcHosnbie ctangapTel CPB.

8. KonnuectBennsle xapakrepuctuku CPB.

9. OreHKa IPOU3BOAUTENILHOCTH B CUCTEMAX PEATIbHOIO BPEMEHH.

10. Texauueckas ctpykrypa AC PB (B mpOMBIIIIIEHHOCTH).

11. Cocras, Ha3Hauenue u npuHIMns! peanusanuun KTC AC PB.

12.  Knaccudukanus 0ObEKTOB yIpaBICHHUS.

13.  CBs3b ¢ 0OBEKTOM yIpaBJICHUS.

14.  TlepBuuHbIe MpeoOpa3OBaATEIIN U UX XaPAKTEPUCTUKH.

15. OcHOBHbIE IPUHLUIIBI IPEOOPa30BaHUS U NIEPEJAUYN CUTHATIOB, BXO/1-BBIXOHBIE
npeoOpa3oBaTeiu.

16. Wcnonnurensuble noacucreMsl B CPB.

17.  IlonsTHE mporpaMMHUPYEMOro KOHTposuiepa, ero Mecto B crpykrype ACY TII. O6nacts
NPUMEHEHHS U €eMKOCTh PhIHKA KOHTPOJIIEPOB.

18.  Kunaccudukanus KOHTPOJIJIEPOB.

19. CrangapTel IPOrpaMMUPYEMBIX JJOTHYECKUX KOHTPOJIJIEPOB.

20. [Iporpammupyemslii noruueckuii kouTpoiep OMRON. ApxutekTrypa ¥ NpUHILIMIIBI
(YHKIIMOHUPOBAHHUS.

21. OO0bexTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.

22.  DJEKTPOHHBIE KOMIIOHEHTHI OOBEKTHBIX KOHTPOJUIEPOB.

23.  Anmnaparypa 00bEKTHBIX KOHTPOJIJIEPOB.

24.  IIpoMmbllIICHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHKA U KITACCU(PUKAIIHSL.

25.  Hurepdeiicet CPB.

26.  CucTeMmsl 3aIUTH 000PYIOBAHHUSL.

27.  Meroauka BeIOOpa U KOHPUTYPUPOBAHUS KOHTPOJIIEPOB.

28. CpaBHUTENBHBII BBIOOP KOHTPOJIIEPOB AJs peanu3anuu KoukpetHoit ACY TIIL.
29.  IlpakTuka NpOeKTHUPOBAHUS OOBEKTHBIX KOHTPOJJIEPOB.

30.  IIpakruka nmpoextupoBanus ACYTII Ha 6a3ze KOHTPOILIEPOB: MPOESKTUPOBAHUE PEIICHHS
3a/1a4i aBTOMaTU3aL1H.

31.  Tlonsarume, KpaTKas XapaKTEPUCTHKA U KJIacCU(UKAIUS ONEPATHIOHHBIX CHCTEM PEaTbHOTO
Bpemenu (OCPB).

32.  CranaapTbl ONEpaMOHHBIX CUCTEM PEaTbHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpemst peakiiny CUCTEMBL.

34.  Ocobennoctu o6opynoBanus, Ha KoTopoM npumerstor OCPB. Xapakrepuctukun OCPB,

CBSI3aHHBIE C 0COOCHHOCTSAMHU 000PYIOBAHMS.
35.  Apxutekrypa OCPB. OCPB ¢ moHonmTHO# apxutektypoit. OCPB Ha ocHOBe

MUKpOSpA.
36.  Buasl apXUTEKTYpHI sApa M BCIIOMOTATEIbHBIE MOTYJTH OTIEPAITMOHHBIX CUCTEM
peasbHOrO BpeMEHH.

37.  PeaybHBIN ¥ 3aIIUIICHHBINA PeXUMBI paOOTHI TIPOIECCOpa.

38.  Snpo B IpUBMIIETHPOBAHHOM PEXHME.

39.  OoObektHO-OpueHTHpOBaHHBIE OCPB.

40.  OYHKUIMOHAJIBHBIE KOMIOHEHTHI ONEPAMOHHON CHCTEMbl aBTOHOMHOT'O KOMIIBIOTEPA.
41.  MexaHU3MBI peaIbHOTO BPEMEHHU.

42.  Mopenu 3alIUThI TAMATH B ONEPAIIMOHHBIX CUCTEMaX PeaJbHOTO BPEMEHH.

43.  ba3bl JaHHBIX B PESKUME pPeaTbHOTO BPEMEHH.

44, CpaBHuTeNbHAs XapaKTEPUCTHKA ONIEPALIMOHHBIX CUCTEM PEaIbHOTO BPEMEHHU.

45.  Kpocc-cucremsl.

46. Opranu3zanys ¥ IiaHupoBaHue npoueccos u 3agad B OC PB.
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47, MoaenupoBanre CPB. Opranusanus B3auMoaencTBus nosias3oatens u CPB.
48.  Uutepoeiic mpuxnaanoro nporpammuposanusi CPB.

49.  Tlonws3oBarenbckuit maTepdeiic. ['paduueckuii uarepdeiic OC PB.

50.  HUuctpymenransubie cpeactBa PB: SCADA-cucrema Genesis32.

51.  Knaccudukanus cpeicTB NporpaMMUPOBaHHS KOHTPOJUIEPOB.

52.  CpenctBa pa3pabotku u otiaaku [10 nmporpaMMupyeMbIX JOrHYECKHX KOHTPOJIEPOB U
TepMUHAIIOB. OCHOBHBIEC COCTABJISIONINE U BO3MOKHOCTH.

53.  IlpeumymiecTBa MHOTOOTOYHOT'O IPOTPAMMHUPOBAHUS B CUCTEMAaX PEalbHOTO BPEMEHHU.
54.  Meroabl IPOrpaMMHPOBAHUS CHCTEM PEATLHOTO BPEMEHH, COJIEPIKAIIUX

IPOrpaMMUpPYEMbI€ JJOTHYECKHE KOHTPOJUIEPHIL.

55.  Ilporpammupyemsie oruueckue kontposuiepsl OMRON: pacnipenenenue namsaru,
OCHOBHbBIE KOHLIETIIIUU POTPaMMHUPOBAHUSI.

56.  TexHOJOrMM NPOrPaAMMHUPOBAHUS OOBEKTHBIX KOHTPOJUIEPOB.

57. MoOwmibHOE TTpOrpaMMHUpPOBaHUE TPHIIOKEHUH peallbHOTO BpeMeHHu B ctannapte POSIX.

Tunosble 3a1a4u:

1. C ucnons3zoBanueM [T ONE-Cx-Simulator OMRON pa3paborats nporpammy Jyist
peanu3anuy 0JHOTO U3 BAPUAHTOB MHAWBUIYaTbHBIX 3aJaHUN (MIPUMEPHBIH epedeHb MPUBEICH
B TUIOBBIX 3a1auax jist [Ipakrudeckoit padbotel o Temam 1-5).

Cocrasutens (n): lrelinOpexep O.A., KaHII. TEXH. HayK, HONeHT Kadeapsl UBT

(@amunus, unuyuanst u dondicHocme npenooasamels (eti))
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