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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- OIIK-4 CnocobeH TMOHMMATh PHHIUIIBI
KOMMYHHKAIIHOHHBIE paboTBl  COBpPEeMEHHBIX  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 UHAUKATOPHI 10CTHKEHUST KOMIIETeHIUii
Tabnuua 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
BU3YyaJM3alliH JIAHHBIX

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 BpeMeHH
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 ) TPAKTHKA
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 3unanus, 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, CBSI3aHHBIE C 0COOCHHOCTSIMU
TEXHOJIOTHIA U | nHGOpPMAIMOHHBIE
00opyIoBaHusl.
HUCIIOJIb30BaTh UX IJIA | CUCTEMBI JJIs1 YMeTh:

PCLICHHS 3allad | peLICHIA 3a/ad — 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 JUCHIUTUINHBI TI0 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 ¢ MpernojapareieM (M0 BHIAM Y4YSOHBIX 3aHITHI) 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 AmnmapatypHasi cpeia CUCTEM PeaTbHOrO 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.
Knaccudukarus u onucanue pasnosuanocreir ACOUY PB.

CHH.
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n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

Crpykrypa CPB.

Apxurextypa AC PB.

OcHoBHbIe cTranmapTel CPB.

KommuectBennsie xapakrepructuku 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 TIEpeaaydl CUTHAJIOB,
BXOZ-BBIXOHbIE TPe0OPa30BaTEIH.

HcnonautensHsle noacucreMsl B CPB

[loHsiTHE TPOrpaMMHPYEMOTO KOHTpOJIEpa, €ro MecTo B
ctpykrype ACY TII. OGnactk npUMEHEHHUS U eMKOCTh PhIHKA
KOHTPOJIJIEPOB.

Knaccudukanms KOHTpOIJIIEPOB.

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

[Iporpammupyemsiit  normueckuid  koHtpoiep OMRON.
ApXUTEKTypa W NPUHIHITEI PYHKIIMOHUPOBAHUSI.

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

[IpakTrka NPOEKTUPOBAHUS OO BEKTHBIX KOHTPOJUIEPOB.
[TpoMmpblIeHHBIE KOMITBIOTEPHI: XapaKTepUCTHKA U
KJIaCCU(UKAIHSL.

Wnrepdeiicet CPB.

CucTeMsbl 3aUTh 000PYAOBAHHS.

[IporpamMHOe obecnieueHue
CHCTEM PeaJbHOI'0 BPEMEHU

IlonsTHe, KpaTkas XapakTepUCTHKa W  KiIacCHUpHKauus
OTIepaIMOHHBIX cucTeM peanbHOro Bpemenu (OCPB).
CraHzapThl ONEPalMOHHBIX CHCTEM PEaJIbHOTO BPEMEHH.
Xapaxrepuctuku OCPB. Bpemst peakiiuy cuCTEMBI.
OcobenHoctn 00opymoBanus, Ha KoTopoM npumensror 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.

PeasbHBIN ¥ 3alUIIEHHBIA PEXUMBI pa0OTHI ITPOIIECCOPA.
Snpo B IPUBUIETUPOBAHHOM PEXHME.
O6mwexTHO-opueHTupoBanusie OCPB.

OYHKIMOHABHBIE KOMIIOHEHTHI  OTEPAI[MOHHOM CHCTEMBI
aBTOHOMHOTO KOMIIBIOTEPA.

MexaHHU3MBI pealbHOTO BPEMEHHU.

Opranmsanus 1 IIaHApOBaHUE 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.

Wutepdeiic npuknagnoro nporpaMmmuposanusi CPB.
[Tonw3oBatensckuil naTepdeiic. ['paduueckuii nuatepdeiic OC
PB.
WNHncTpymeHTanbHbIe
Genesis32
Knaccudukanus cpeacTs nporpaMMHPOBAHUS 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 NIPOrPaMMHUPYEMBbIE JTOTUIECKHE KOHTPOJUIEPHI.
[Iporpammupyemsie  morumdeckue KoHTpourepel OMRON:
pacrpeneieHue MamsTH, OCHOBHBIE KOHIIeTIINU
IPOTrpaMMHUPOBAHUS.

TexHOoMIOrnM NPOrpaMMHUpPOBaHNS OOBEKTHBIX KOHTPOJIIIEPOB.
MoOunpHOE MPOrpaMMHUPOBAaHKE TPHIOKEHHH peallbHOTO
BpemenH B ctannapre POSIX.

IPOrpaMMHUPOBAaHUSI 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

Co3nanre MOOWJIBHBIX ~MHOIOIIOTOYHBIX —IPHIIOKEHUH B
CHUCTEMAaX pealbHOTO BpeMEHHU Ha ocHOBe cTaHaapra POSIX.
OCHOBBI IPOrPaMMHUPOBAHUSI CUCTEM PEAILHOI'O BPEMEHH.

Pazpaborka [IO  cucrembl  peanbHOTO  BPEMEHH  C
UCTIOJIb30BaHUEM POrpaMMHUPyEMBIX JIOTHYECKHUX
KOHTpOJsiepoB npousBoacTsa ¢upmsl OMRON
[IpomesxyTo4Has aTTeCTalys — 3auem
4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH W C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKyllel 1 MpPOMeKyTOYHOM aTTecTalMHu.

I[J'ISI MMOJIOKUTEIBHON OILIEHKHU I10 pe3yiibTaTaM OCBOCHUSA OUCHUIIJIMHBI 06y‘-IaIOIJ_[CMy0H
HCO6XOI[I/IMO BBITIOJIHUTL BCC YCTAHOBJICHHBIC BHUIbI yqe6H0171 pa6OTLI. 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 pabota |Cymma  |Buagsl u pesynbratel  |OlieHKa B aTTECTAIIUH 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 BKIIAJ] HAa 3aHATUU B PabOTy
BCEH IPYIIIBI, CAMOCTOSATEIBHOCTD
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: CymMma 6armmoB TeKymei u npomexyTouHoit arrecramuu 51 — 100 6.

B mpoMexyTouHO# 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, NPOrpaMMHOEe U Y4eOHO-

MeToan4YecKkoe odecnedeHue AU CIMIIIAHBI.
5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi IMTEPATYpPA

Mansisko, A. A. IlapamiensHoe mporpaMMUpoBaHUE Ha OCHOBE TexHosoruii OpenMP,

MPI, CUDA : yuebHOe mocobue s akajgeMudeckoro 6akanaspuata / A. A. MansBko. — 2-¢
u3l., ucnp. u pon. — Mocksa : MsmarensctBo IOpaiit, 2019. — 129 c. — (Beicuee
obpazoBanmue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata obpamenus: 30.03.2020). — TeKcT : 27AEKTPOHHBIH
babuues, C. JI. PacnpeneneHnnble cuctemMbl : ydebHoe mocobue s By3oB / C. JL.
babuues, K. A. KonskoB. — Mocksa : MUznatensctBo Opaiit, 2020. — 507 ¢. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005
(mara oopamenust: 30.03.2020). — Texkcr : anextponnsiii // DbC FOpaiit [caiit].
JonosHUTe/ILHAS y4eOHAasl TUTEpaTypa

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 ob6pazoBanue). — ISBN 978-5-534-07834-3. — URL:
http://biblio-online.ru/bcode/452333 (nara oopamenus: 30.03.2020). — TekcT : 37EKTPOHHBIIH

Craceimne, B. M. Ba3bl JaHHBIX: TEXHOJOTHH JIOCTYMA : y4eOHOE MocoOue sl BY30B /
B. M. Cracpiun, T. JI. Craceimmna. — 2-e u3f., ucnp. U gon. — Mocksa : M3garenscTBo
FOpaiir, 2020. — 164 c¢. — (Bricmiee o6pazoanue). — ISBN 978-5-534-08687-4. — URL.:
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http://biblio-online.ru/bcode/463499 (nara oopamienus: 30.03.2020). —TeKcT : 37EKTPOHHBIH.

3amsatuna, O. M. BbIUHCIUTEIBHBIE CHUCTEMBI, CETH U  TEJICKOMMYHHKAIIHH.
MonenupoBanue cereil : yuyebnoe mocobue mis By3oB / O. M. 3amaruna. — Mocksa :
WznatenscrBo HOpaiit, 2020. — 159 ¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mara ob6paruenus: 30.03.2020).— Tekcr :
3JIEKTPOHHBIMN.

5.2 MarepuajibHO-TeXHHYECKOe M  INPOrpaMMHOe  o0ecrevyeHHe

JTUCIHHUILINHBI.

VYyeOHbIC 3aHATHS M0 AUCIHUIUITMHE MPOBOAATCS B yueOHbIX ayauTopusx KI'TIM ®I'BOY
BO «KemI['V»:

404 YyeOHast ayTuTOpUs JJIs IPOBECHUS: VYueOns1it Kopiryc Ned.
- 3aHATUH JCKIMOHHOTO THIIA;
- 3aHATUI CEMUHAPCKOTO (MPAKTHYECKOT0) THTIA; 654079, KemepoBckast
- TPYTIIOBBIX U MHIUBUAYAITBHBIX KOHCYIbTAIIHIA; 0671acTh, T. HOBOKY3HEIIK,

- TEKYLIEro KOHTPOJIS M IPOMEKYTOYHON aTTECTaLUH.
Croenuajau3npoBaHHas (yueOHasi) Medesib: JOCKa MeJIoBasi, Kadeapa, CTOIBI, CTYIIBS.
OfopynoBaHue: nepenochoe - HOyTOyK, SKpaH, IPOEKTOP.
Hcnoan3yemoe nporpammuoe odecrieduenne: MSWindows (MicrosoftimaginePremium
3 year mo cybmauieH3nonaomMy goropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomno pacmpoctpansiemoe I10), Suaekc.bpaysep (oTeuecTBeHHOE
cB000HO pacmpocTtpansemoe 110).
HuTepHer ¢ o6ecnieuennem gocryna B IMOC.

np-kT Metamnypros, a. 19

502 KomnbroTepHbIi KJaacc. VYueOnslit kopiyc Ned.
YyebHas ayauTopus (MyJIbTUMEIUIHAS) U IPOBEACHUS:

- 3aHSATHAH JIEKIIMOHHOTO THIIA; 654079, KemepoBckast

- 3aHATHH CEMMHAPCKOTO (MPAKTHYECKOTO) THIIA; oGuacts, r. HOBOKY3HeIIK,

- 3aHATHH 71a00pPaTOPHOTO THIIA;

- TPYIIIOBBIX U MHANBHUIYyaIbHBIX KOHCYJIbTalNH;

- CaMOCTOSITENILHOH paboTHI;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOM aTTeCTaINN.
CrnenuanusupoBanHas (yuyeOHasi) me0esib: JOCKa MEJOBas, CTOJIbI KOMITBIOTEPHBIE,
CTYJIBSI.
OoOopynoBanue [Jisi Npe3eHTAaMM Y4eOHOro MaTepuaia. CmMAyuUoHApHoe -
KOMITBIOTEP, 3KpaH, IPOEKTOP, HAYIIHHKH.
JlabopaTopHoe 000py/I0BaHuUe: CTAllMOHAPHOE — KOMIBIOTEPHI /i oOy4aronuxcs (16
ImT.).
Hcnoan3yemoe nporpammuoe odecrniedenue. MSWindows (MicrosoftimaginePremium
3 year mo cybmueH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomuo pacmpocrpansiemoe I10), Firefox 14 (cBoGomHO
pacnpocrpansiemoe [10), Snnexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacrpocTpaHsIeMoe
[10), OMRONCX-OneLITEv4.26 (nemMoHCTpaMOHHAS BepcHUs), MakeT
nporpammupoBanusi mnaseneid omeparopa  OMRON  cepun NBNB-Designervl1.20
(memoHcTparnmonnas Bepcusi), MicrosoftVisualStudio (MicrosoftlmaginePremium 3 year
no cy6murensnoHHoMy noroBopy Ne 1212/KMPor 12.12.2018 r. mo 12.12.2021 r1.),
Cpena cratuctuueckux Berauciennit Rv.4.0.2 (ceo6oH0 pacnpoctpansemoe [10).
HHTepHer ¢ o0ecneyenunem aocryna B JUOC.

np-kT Metamnypros, a. 19

5.3 CoBpemeHHble  mnpodeccHOHAJIbHbIE  0a3bl  JaHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no qnucuunimHe

1. CITForum.ru - on-line Oubnuoreka CBOOOJHO JOCTYIMHBIX MAaTepUATIOB IO
UHGOPMAIIMOHHBIM TEXHOJOTHSAM Ha pycckoM si3bike - http://citforum.ru

2. Hayunas snektponnas OubOnuoreka eLIBRARY.RU — kpynueimmii poccuiickuit
WHPOPMALIMOHHBIA TIOpPTal B OO0JNIACTH HAyKH, TEXHOJIOTUH, MEIWIMHBI W O0Opa30BaHHI,
coJiepKalii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

3. Enamuoe okxHO mocTyma k oOpa3oBarenbHBIM pecypceam - http://window.edu.ru/
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6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1.1IpumepHbIe TeMbI MECHbMEHHBIX Y4e0OHBIX padoT

Pasgen 1. OCHOBHbIE NOHATUA CUCTEM PEasIbHOrO BpEMEHU

IIpumepnutii nepeuens 60npoOCOE 03 YCHMHO20 ONPOCA
ITonsTHE pEanbHOro M pa3IeIeHHOTO BPEMEHH.
Onpenenenune cucteMsl peanbHoro Bpemenu (CPB). IIpumepst AC PB B mpoMBIIIIIEHHOCTH.
PeXuMBI KECTKOTO ¥ MATKOTO PEaJIbHOTO BPEMEHHU.
Kiaccudukanus n onucanne paznosugaocteir ACONY PB.
Crpykrypa CPB.
Apxurektypa AC PB.
OcHoBubIe cTranmapTel CPB.
Komnuectennsle xapakrepuctuku CPB.
OrneHka IpoN3BOIUTENBHOCTH B CUCTEMAaX PealbHOTO BPEMEHH.

Pasnes 2. AnnapatypHas cpejia CHCTeM PeaJibHOI0 BpeMeHH
Ilpumepnulii nepeuens 6onpocog 014 3auiumyl omuema
0 GbINOTHEHUN NPAKMUYECKUX 3A0AHUT
Texandeckas ctpykrypa AC PB (B IpOMBITIIIEHHOCTH).
CocraB, HazHauenue u npunnumnsl peanuszanuu KTC AC PB.
Knaccudukanms o0beKTOB yrpaBieHHS.
CBs13b ¢ OOBEKTOM YIIPABJICHUS.
[TepBuyHbIE IPe0Opa30BaTENN U UX XapAKTEPUCTUKH.
OcHOBHBIE IPUHIUIIEI TPe0Opa30BaHysl U TIepeladn CUTHAJIOB, BXO/I-BBIXOIHBIE TPe0Opa3oBaTelu.
HcnonaurensHsle noacucreMsl B CPB
[TonsiTHE TPOrpaMMHUPYEMOTr0 KOHTpoJIiepa, ero mecto B crpykrype ACY TII. O6nacts npuMeHeHus
Y €MKOCTb PBIHKA KOHTPOJIIEPOB.
Knaccudukanus KOHTpOIJIIEPOB.
CranzapTel IPOrpaMMHUPYEMBIX JJOTMYECKUX KOHTPOJIEPOB.
Mertonunka BbIOOpa M KOHPHUTYPHPOBAHUSI KOHTPOJIIEPOB.
[Mpaktuka npoektupoBanuss ACYTII Ha 6a3e KOHTpOJUIEPOB: MPOSKTHPOBAHHWE PELICHUS 3a]aud
aBTOMAaTH3aLUU
CpaBHHUTENBHBIN BEIOOP KOHTPOJUIEPOB Aisl peanu3aunu konkpetHod ACY TII.
IIporpammupyemsiit  nmormdeckuii  koHTpomiep  OMRON.  ApxutekTypa W OpPUHIUIBI
(bYHKIMOHUPOBAHUS.
OO0nwexTHBIE KOHTpOJUIEphl. O0IIas XapaKTepUCTHKA.
ONeKTpOHHBIE KOMIIOHEHTHI 0ObEKTHBIX KOHTPOJIIIEPOB.
Amnmaparypa 00beKTHBIX KOHTPOJIIIEPOB.
[IpakTrka NpoeKTUPOBaHUS OOBEKTHBIX KOHTPOJJIEPOB.
[IpombITIIeHHBIE KOMITBIOTEPHI: XapaKTEPUCTHKA U KJIaCCH(DUKAIHSL.
Unrepodeiicer CPB.
CucTeMsl 3aIUThl 000PYAOBaHHUS.

Paznen 3. IlporpamMMHoe ofecnieyeHre CHCTEM pealbHOr0 BpeMeHH
IIpumepnutii nepeuenv 60npoCcog 01 YCMHO20 ONPOCA

[lonsaTHe, KpaTKas XapaKTEpUCTHKA U KiacCU(pHUKAIMS ONEPALUOHHBIX CHCTEM PEabHOTO BPEMEHH
(OCPB).
CraHgapThl OTIEpPAIIOHHBIX CHCTEM PEATbHOTO BPEMEHH.
Xapaxrepuctuku OCPB. Bpems peakiiyu cucTemsl.
Ocobennoctu obopyaoBanms, Ha kKoTopoMm npuMeHsaroT OCPB. Xapakrepuctuku OCPB, cBs3anHbBIE
C 0COOEHHOCTSIMH 000PYTOBAHUS.
Apxurexktypa OCPB. OCPB ¢ mononutHoit apxutektypoil. OCPB Ha ocHOBe MUKposiapa.
Bunb! apxutekTypsl sapa ¥ BCIIOMOTraTeNbHbIE MOYJIN ONEPALMOHHBIX CUCTEM PEAIBHOIO BPEMEHH.
PeasbHBIN U 3aITUIIEHHBIN PeKUMBI paOOTHI TIPOIeccopa.
S1Apo B NpUBMIIETMPOBAHHOM PEXHME.
O06mwexTHO-opueHTupoBannsie OCPB.
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OyHKIMOHATBHBIE KOMIOHEHTHI OTIEPAlHOHHON CUCTEMBI AaBTOHOMHOT'O KOMITBIOTEPA.
MexaHn3Mbl peabHOI0 BpEMEHU.
Opranuzanys 1 IaHupoBaHue npoueccos U 3agad B OC PB.
Mojenu 3aiuThl NaMAITH B ONEPALIMOHHBIX CUCTEMAaX PeaIbHOTO BPEMEHHU.
ba3bl JaHHBIX B PEKUME PEAIBHOIO BPEMEHH.
CpaBHHUTENBHAS XapaKTEPUCTUKA OIIEPALIMOHHBIX CUCTEM PEAIbHOI'O BPEMEHH.
Kpocc-cuctemsl.

Ilpumepnulii nepeuens mem pepepamos
OCPB VxWorks. O0mue cBemeHUs, UCTOPUS Pa3BUTHA. JInTleH3wms. XapaKTepUCTHKUA PEaTbHOTO
BpeMeHH. [Ipumeps! npuMeHeHHs.
OCPB QNX. OOmwe cBenenus, ucropus pa3BuTus. JlumeH3us. XapaKkTEpUCTHKU PEaTbHOTO
BpemeHH. [lognepxusaemsele matdopmel. Ilpumeps! npuMeHeHHUS.
JavaOS. OOmue cBenenus. XapakTepUCTUKU pealbHOr0 BpeMeHH. [lomnepskuBaeMble MIaT(oOpMBL.
AmnmnapatHoe yckopeHue 0aiT-kozaa. [lpumepsl npuMeHeHHS.
OrmepaltnoHHBIE CUCTEMBI I BCTPOCHHBIX cucTeM ceMetictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YctpoiictBo stux OC, mcropusi pa3BUTHSA, MOANCPKABAEMBIC
ratdopmel. Jlutiensust. [I[puMeHnMOCTh B CUCTEMaX peallbHOTO BPEMEHH.
Onepaunonnast cucremMa Symbian. YcrpoiictBo OC, ucTOpus pa3BUTHSA, MOJJACPKUBACMBIC
wiatdopmsl. JInnensus. IlpumMeHnMocTh B cucTeMax pealbHOrO BPEMEHH.
OC cemeiictea UNIX/Linux gms BcTpoeHHbIX cucteM. Embedded-auctpubyTtuBel  Linux:
KOMMEpUYECKHE U HEKOMMEpUECKHe, 001U 0030p M CpaBHUTEIHHBIN aHATHU3.
OC Android. Ycrpoticteo OC, wucropusi pa3BUTHA, TOJAEpKHBaeMble aT@opmbl. JlumeH3us.
[IpuMEeHUMOCTE B CUCTEMaX PEANbHOTO BPEMEHH.
AmHanu3 3BooIMH sAapa Linux B 00acTu noanep:Kku paboThl B peaIbHOM BPEMEHH.
[Momnepxka OIOYHBIX YCTPOUCTB B CHCTEMaxX peajbHOro BpeMmeHu. [locranoBka mpobiaembl. AHAIU3
CYILECTBYIOLUX PELICHUI.
CucTeMbl BBICOKOW JOCTYMHOCTH: OCHOBHBIE TNPHHIUIBI TOCTPOCHHs M 001acTh NPUMEHEHHS.
[TpunHIIMT “1STH IEBATOK .
MHoronpoueccopHble/pacipeieIeHHble  CUCTEMBl PEabHOro BpeMeHH. [IpHHIMIBI TOCTPOEHUS.
IIpumepsl.
OnTuMH3anys SHEProNnoTPeOIeHUS B CHCTEMaX PeajJbHOro BPEMEHH.
Ontrmu3zanys BpeMeHH 3arpy3Kd B CUCTEMaX PEaIbHOIO BPEMEHH.
Buptyanuszanus B cucteMax peajbHOIO BpEMEHHU.
Cratnyeckue anroputmsl mianupoBanus (Rate-Monotonic Scheduling). Maremarndeckuii anmapar
(rate-monotonic analysis). ITpumepsl mpuMeHEHHS.

IlpumepHnotii nepeuenb mem 00K1a006
CpaBHHTeHBHBIﬁ aHaJIu3 CYHIECTBYIOLIUX IIporpaMMHO-aImnapaTHbIX KOMIIJICKCOB JJIs
a’POTa30BOTOKOHTPOJIS Ha YTIIIeOOBIBAIOIIEM TPEATIPUSTHH.
CpaBHHTeHBHBIﬁ AHAJIN3 CYIICCTBYIOIUX INPOTrpaMMHO-alIlapaTHBIX KOMIUICEKCOB aBTOMAaTU3allUuH
yIpaBJeHUs] KOHBEHEPHBIM TPAHCIIOPTOM Ha YTIIeZ00BIBAIOIEM MPEATIPUSATHH.
CpaBHUTENBHBIA aHAIW3 CYHIECTBYIONIMX IMPOTPAMMHO-ANMAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
yIpaBJieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJUTYPTHUECKOM MPEATIPUATHH.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYHOIUX IPOTrpaMMHO-alllapaTHBIX KOMIUIEKCOB aBTOMAaTU3allUuN
yIpaBlieHHs] KOHBEWEPHBIM TPAHCIIOPTOM Ha yriiernepepadaThiBarOIIeM MPEIPUsITHH.
CpaBHUTENBHBIA aHAIW3 CYHIECTBYIONIMX IMPOTPAMMHO-ANIAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIPaBICHHS MTPOIECCOM BOJIOOYHCTKH.
CpaBHHTeHBHBIﬁ aHaJIN3 CYIICCTBYIOIIHUX MPOIrpaMMHO-alllapaTHBIX KOMIUIEKCOB aBTOMAaTU3allUuN
YIpaBICHHS JOMEHHBIM ITPOU3BOICTBOM.
CpaBHUTENBHBIA aHAIW3 CYHIECTBYIONIMX IMPOTPAMMHO-ANIAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIPABJICHUS] BEHTWIATOPAMMU IJIaBHOTO IIPOBETPUBAHUS YTOJIBHOM IIAXTHI.
CpaBHUTENBHBINA aHAIW3 CYHIECTBYIONIUX IMPOTPAMMHO-ANAPATHBIX KOMIUIEKCOB aBTOMATHU3AIUU
YIpaBICHHS BO3yX0-HarpeBaTeIbHOW yCTAHOBKOM.
CpaBHUTENBHBIA aHAIH3 CYHIECTBYIOUINX IMPOTPAMMHO-ANMAPAaTHRIX KOMIUIEKCOB aBTOMATH3AIUU
YIIPaBJICHUS OTONUTEIBHOU KOTEIHHOM.
CpaBHUTENBHBI  aHAM3  CYNISCTBYIONIMX  MPOTPAMMHO-ANIAPaTHBIX  KOMIUIGKCOB — CHCTEM
MOHHTOPHHTA MECTOIOJIOKEHHS IEPCOHANA U TPAHCTIOPTA B YTOJIBHOU IIaXTe.

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

BpeMeHH
Ilpumepnolii nepeuensb 60nPOCoe8 014 3auiumesl omuema

0 6blnOJIHEHUU npaxmuuecxuxpaﬁom

Mogenupoanue CPB. Opranuzanus B3aumoaeictsus noias3osarens u CPB.

Hutepdeiic mpukiamgaoro mporpammupoBanus CPB.

ITonw3oBaTensckuit naTEpdEiic. I'padudeckuit marepdeiic OC PB.

Huctpymentansubie cpeactsa PB: SCADA-cuctema Genesis32 u ap.

Kaccudukarus cpeacTs mporpaMMUpOBaHUS KOHTPOJLIEPOB.

CpenctBa pazpabotku u ortinanku 10 mporpaMMupyeMbIX JTIOTHYECKAX KOHTPOJUIEPOB U TEPMHHAJIOB.
OCHOBHBIE COCTABIISAIOLIUE U BO3MOKHOCTH.

Tema 1.

Tunoegvie 3a0auu
Obocnosanue vibopa SCADA-cucmemvl u ee KOMHOHEHMO8 01 Pearu3ayuy KOHKPemHou

ACY TIL
s BeiOpannoit CPB (mpumepnbie BapuanTel CPB mansl B THoBO#M 3amade 1 pasmena 2)
ob6ocHoBaTh BEIOOp SCADA-cHCTEMBI U €€ KOMIIOHEHTOB.

Ipaxmuuecxue pabomwt. Tema 1. Moodenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.
C ucnonp30BaHKEeM MakeTa npukiaansix mporpamm One-CX-OMRON npomonennpoBaTh
paboTy CIICAYIONUX CUCTEM:

1.1.

1.2.

Cucrema 00paboTku WH(DOPMAIMU COACPKUAT MYJIBTUIUIEKCHBIH KaHan u 3 MUHHOBM.
CurHansl OT JATYMKOB MOCTYNAKOT HA BXOJ KaHajla yepe3 UHTepBajbl BpemeHu 10+5 mkc. B
KaHaje OHU Oy(epu3yroTCs U IpeBapuTeabHo o0pabdaThiBatoTcs B TeueHue 10+3 mkc. 3atem
OHH TIOCTYTMAIOT Ha 00paboTKy B Ty MHHHOBM, Thoe nmMeeTcss HaWMEHbBIIas MO JJTHHE
BXOJIHasl o4epeab. EMKOCTH BXOAHBIX HakomuTened Bo Bcex MUHMOBM paccuuTaHbl Ha
xpanenue 10 curnanos. Bpems o6paborku curnana B mo6oit MuHHOIBM paBHo 33 MKC.
Cucrema o0Opabotku 500 cHrHanmoOB, TMOCTYMAOUIMX C AaTYUKOB. ONpEAeNuTh CpeiHue
BpEeMeHa 3aJePKKH CUTHAJIOB B KaHasle © MUHUOBM 1 BEpOsSTHOCTH MEPETIOIHEHUST BXOIHBIX
Hakonureneit. OOecrneunTh yckopeHue o0paboTku curnaga B OBM nmo 25 mkc npu
JMIOCTIDKCHUH CYMMapHOU OUeper CUTHAIOB 3HAYCHUS 25 eTUHUIIL.

Ipaxmuueckue pabomul. Tema 2. 3HaKOMCMBO ¢ OCHOBHBIMU BO3MOICHOCAMU CPEOCNE
paspabomku u omnaoku 110 npoepammupyemvix 102utieckux KOHMpOIIepo8 U MmepMUHaiLo8 Gupmol
OMRON.

C ucnonn3oBanuem [T Cx-Programmer u Cx-Simulator OMRON pa3pa6oTats nporpamMmy

JUTSL peaTM3alliy OJTHOTO M3 BAPHAHTOB MHUBHIyalbHbIX 3a/IaHHH.

Bapuanmer unousudyanvrulx 3a0anuii:

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

YcraHoBUTE B «1» moodepeHo Ha 5 cek Bce HedeTHble OWUTHI B cioBe 100 (aHAIOTHMYHO
«OEryIIMM OTHSM).

[oncunTarh KONIMYECTBO UMIMYJbCOB, mosiBuBIMxcst B 6ute 100.00, 3a 20 cek. IlosiBienue
UMITYJIbCOB UMUTHPOBATh BPYUYHYIO.

CpaBHUTH 3Ha4ueHHsA B Aueilkax, ajgpeca koTopblx 3anucanel B D100 m D200. PesyneraTt
CPaBHEHHS BBIBECTH B CIIEIYIONIEM BHIE:

- «1» B 100.01, eciiz mepBOE > BTOPOTO;

- «1» B 100.02, ecnu epBoe < BTOPOro;

- «1» B 100.03, ecitu mepBoe = BTOPOMY.

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

3anucats B sueiiku D100-D109 nocnenoBaTenbHO 3HaYEHUS, IEPBOE U3 KOTOPBIX 3a1aHO B
cioBe 100, a kax1oe mocieayromiee Ha 3 OoNbIIe MPEABTYIIETO.

3anucate B suediku D100-D109 nocnenoBaTenbHO pe3ynbTaT HAEAEHUS MPEAbIAYIIETO
3HaueHus Ha 2. [lepBoe 3HaueHue 3a1aTh B ciose 100.

Opranm3oBatb OECKOHEYHBIN IUKJ, MOJCYUTHIBAIOIIANA KOJHUYECTBO  S5-CEKYHIHBIX
WHTEPBAJIOB, BO BpeMs KOTophix B 6ute 100.00 mosiBnsieTcss uMityiibe. [1osBICHIE UMITYITECOB
UMUTHPOBATH BPYUYHYIO.

OpranuzoBath OECKOHEUHBIA LWKJ, TOACYMTHIBAIOMINN KOJIWYECTBO 3-CEeKYHIHBIX
WHTEPBAIOB, BO BpeMs KoTopbix B 6ute 100.00 orcyrcTByeT 3HaueHue «1». [losBaenune «1»
UMUTHPOBATh BPYUYHYIO.
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1.9. Ycranosuts B «1» Ha 3 cex nepseie 8 6ut B cnose 100. 3aTem 3Tu OUTHI yCTaHOBUTH B «0», a
BTOpBIE 8 OWUT yCTaHOBUTH B «1» Ha 3 cek.

1.10. 3anwmcarts B stueiiku D100-D109 mocnenoBaTenbHO pe3yIbTaT YMHOXKCHHS TPEIBIIYIIIETO
3HaueHus Ha 2. IlepBoe 3Hauenue 3aaath B ciose 100.

1.11. CpaBHuts 3HaueHuss B sdeiikax D100 m D200. Pesymprar cpaBHeHHS BBIBECTH B
CIIeTyFOIIEM BUJIE:
- «1» B 100.01, ecnu mepBoe > BTOPOTO;
- «1» B 100.02, eciz mepBOe < BTOPOTO;
- «1» B 100.03, ecm mepBoe = BTOPOMY.

1.12. 3anwucarts B stuetiku D100-D109 nociaenoBaTenbHO 3HAYCHYSI, IEPBOE U3 KOTOPHIX 33]IaHO
B cioBe 100, a kax10€ mocaeayromiee Ha 5 MeHbIE TPeABLAYIIETO.

1.13.  ¥YcraHoBuTh B «1» moouepeaHo Ha 4 cek Bce 4yeTHbie OUTHI B ciioBe 100 (aHATIOrHYHO
«OeTyIM OTHSIM).

Pasnes S. SA3bIkM NPOrPAMMUPOBAHUSA CHCTEM PealbHOI0 BPEMEHH
Ilpumepnulii nepeuensv 60nPOCos 014 3aujUmyl OMuema
0 6bINOJIHEHUU NPAKMUYECKUX padom
IIpenmMytiecTBa MHOTOITOTOUYHOTO MMPOTPAMMHUPOBAHUS B CHCTEMaX PeaJbHOI0 BPEMEHHU.
MeTtoapl mpOrpaMMHMPOBAaHHMS CHUCTEM pEaJbHOTO BPEMEHH, COACPXKAIIUX [POrpaMMHUpyEeMbIe
JIOTHYECKHE KOHTPOJLIEPHI.
IIporpammupyemsie norndyeckue KoHTposieppl OMRON: pacnpeneneHve mnamsTH, OCHOBHBIE
KOHLICTILIMH IPOTrPAMMHPOBAHHUS.
TexHOMOrnN NPorpaMMHUpOBaHUs OOBEKTHBIX KOHTPOJIJIEPOB.
MoOubHOE MPOrpaMMHUPOBaHUE MPUIIOKECHUN pealbHOro BpeMeHu B crangaapte POSIX.
Tunoegvie 3a0auu
IHpaxmuuecxue pabomoi. Tema 3. Coz0anue MoOUNLHBIX MHOZONOMOYHBIX NPUTONCEHUU 8 CUCTNEMAX
peanvbHo2o 8pemenu Ha ocHose cmandapma POSIX
CoznaTh IBYXMOTOYHOE MPHIIOKEHNE, KOTOPOE BBIUHCIISIET YHCIIO «ITH» ¢ MAKCHMAIbHOMN
TOYHOCTBIO TocJIe 3amsaTol. [IpunoxkeHue JOIKHO coaepskaTh IMIaBHBIN TOTOK
(oOpabaTsIBatONIMi BBOJI [TOJIB30BATENS) M BEIYUCIUTENBHBIN. [IpeycMOTpeTh BO3MOXKHOCTD
M3MEHEHHs CBOMCTB MIOTOKOB M C/IE€TAaTh BBIBOJIBI O PEAKIIUH MIOTOKOB Ha 3TH U3MEHEHHS.
Ipaxmuueckue pabomui. Tema 4. OcHo8bl NPOSPAMMUPOBAHUSL CUCTHEM PEATBHO20 BPEMEHU.
Bapuaumer unousudyanervix 3a0anuii:
1.1. OcymuiecTBUTh KOHTPOJB JUIA ONEpaTopa 3a ABIKEHHEM HEKOTOPOTO MeXaHW3Ma, paboduit
KOTOPOTO COBEPIIAET LUUKIMYECKOE JIBHXKEHHE IO MEPUMETPY HpsMoyroibHuKa. Oneparop
JOJDKEH MEPUOIUYECKH TMOATBEPKIATh MPAaBUIBHOCTh (PYHKIMOHMPOBAHHUS MeXaHH3Ma. B
cllyyae HENpaBWJIBHOIO (YHKIMOHUPOBAHUS HEOOXOIMMO BBLIATH TNPENyNPEKACHUE, a
3aTeM OCTaHOBHTH padoTy.
1.2. bnok ymipaBiieHust cBeToGopoM
CocTaBuTh MPOTpaMMy, KOTOpasi CHHXPOHH3HUPYET MepeKIFoueHIe IBETOB cBeTodopa Ha
nepexpectke. [Ipoekt mabopaTopHON pabOThI MPenCTaBIAeT COOO0M MPOCTON OIOK
yhpaBlieHHs ABIKEHHEM Ha TIEPEKPECTKE, UMEIOIEM CBETO(OPHI I ABYX
NepeceKaroINXCsl HanpaBiIeHui aBkeHus. CBeTOGOPHI TOKHBI UMETH /1Ba
MIPOTUBOTIOIOKHBIX COCTOSIHUS — KPACHBIN U 3eJIeHbIN. Taxke JOKHBI TPUCYTCTBOBATh
OOIIeTPUHSATHIE TIEPEXOAHbIE CTAAMH: KEJITHIA U KPACHO-KEITHIN.
[ocnennss cranus nomkHA OBITH AIMHHEe npeabaymei. [IpegycMoTpeTs aBTOMaTH4IecKoe
OTKITIOYEHHE cBeTodopa yepe3 7 IUKIIOB PadOThI, a TAK)KE aBTOMATUYECKOE BKITFOUCHHE
TIOCIIE OTIPEEIIEHHOTO BPEMEHH OXKHUIaHMSL.
Ipaxmuueckue pabomul. Tema 5. Paspabomxa I10 cucmemul peanvHoeo pemeHu ¢ UCHONb308aAHUEM
NPOSPAMMUPYEMBIX TOSULECKUX KOHMPOILIEPOo8 npoussoocmea gupmvr OMRON
Paspaborats nporpamMmy ¢ ucnosb3zoBanuem II1IT Cx-Programmer u Cx-Simulator OMRON st
peanu3zanuy anroputMa GyHKUHOHUpoBaHus BeiOpanHoii CPB (mpumepnsie Bapuantsl CPB
JIaHBI B TUITOBOW 3aaue 1 pasaena 2).

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecranmun

Cemecmp 1
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Tadauna 9 - IlpumepHble TeopeTHYeCKHE BONPOCHI U NMPAKTHYECKHE 3aJAHUA K

3a4eTy

1. [ToHsATHE peabHOTO U Pa3IeICHHOI'O BPEMEHH.

2. Omnpenenenue cucreMsl peasibHoro Bpemenu (CPB). [Ipumepst AC PB B
IPOMBIIIJICHHOCTH.

3. PeXHMMBI )KECTKOTO M MATKOTO PEaJIbHOTO BPEMEHH.

4, Kiaccudukanus u onucanue paznopuanocteii ACONY PB.

S. Crpykrypa CPB.

6. Apxutektypa AC PB.

7. OcHoBHnble crangaptsl CPB.

8. KomnuectBennnie xapakrepuctuku CPB.

9. OneHka Ipou3BOAUTENBHOCTH B CUCTEMAX PEAIbHOTO BPEMEHH.

10. Texauueckas ctpykrypa AC PB (B mpOMBIIIIIEHHOCTH).

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

12.  Knaccudukanus 00beKTOB yIpaBICHHUS.

13.  CBs3b ¢ OOBEKTOM yIpaBICHUSI.

14.  IlepBuuHble mpeoOpa3oBaTeNN U UX XapaKTEPUCTUKU.

15. OcHOBHbIE IPUHLUIIBI TPEOOPa30BAHUS U NIEPEJAUYN CUTHATIOB, BXO/1-BBIXOHBIE
npeoOpa3oBaTeu.

16. Wcnonnurensuble noacucreMsl B CPB.

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

18.  Kunaccudukanus KOHTPOJIJIEPOB.

19. CrangapTsl IPOrpaMMUPYEMBIX JJOTHYECKUX KOHTPOJIJIEPOB.

20. [Iporpammupyemslii noruueckuiit kouTpoiep OMRON. ApxutekTypa ¥ NpUHLIMIIBI
(yHKIIMOHUPOBAHHUS.

21.  OOwbekTHBIE KOHTpOJIephl. OO1Ias XxapaKTepUCTHKA.

22.  DJEeKTpOHHBIE KOMIIOHEHTHI OOBEKTHBIX KOHTPOJUIEPOB.

23.  Anmnaparypa 00bEKTHBIX KOHTPOJIJIEPOB.

24.  IIpoMmbllIICHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHKA U KITACCU(PUKAIIHSL.

25.  Hurepdeiicet CPB.

26.  CucTeMmsl 3aUTH 000PYIOBAHHUSL.

27.  Meroauka BbIOOpa U KOHPUTYPHUPOBAHUS KOHTPOJUIEPOB.

28. CpaBHUTENBHBII BBIOOP KOHTPOJIIEPOB AJ1s peanu3anuu KoukpetHoit ACY TIIL.
29.  IlpakTuka NpOeKTHUPOBAHUS OOBEKTHBIX KOHTPOJJIEPOB.

30.  IIpakruka nmpoextupoBanus ACYTII Ha 6a3ze KOHTPOILIEPOB: MPOESKTUPOBAHUE PEIICHHS
3a/1a4i aBTOMaTH3aL1H.

31.  Tlonsarume, KpaTKas XapaKTEPUCTHKA U KJIacCU(UKAIUS ONEPAITMOHHBIX CHCTEM PEaTbHOTO
Bpemenn (OCPB).

32.  CranaapTbl ONEpaOHHBIX CUCTEM PEaTbHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpemst peakiiny CUCTEMBL.

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

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

MUKpPOsIIpa.
36.  Buanl apXUTEKTYPHI SJIpa U BCIIOMOTATEIIbHBIC MOYJTH OMEPAIIHOHHBIX CHCTEM
peasbHOr0 BpeMEeHH.

37.  PeaybHBIN U 3aIUAIIEHHBIN PEKUMBI paOOTHI ITpOIIECccopa.

38.  Snpo B IpUBMIETHPOBAHHOM PEXHME.

39. O6bexTHO-opueHTupoBanHbie OCPB.

40.  OyHKIMOHAIBHBIE KOMIIOHEHTHI OTEPAIIMIOHHON CHUCTEMBI aBBTOHOMHOTO KOMITHIOTEPA.
41.  MexaHU3MBI peaIbHOTO BPEMEHHU.

42.  Mopenu 3auThl TaMSITH B ONIEPANIMOHHBIX CHCTEMaX PEalbHOTO BPEMEHHU.

43.  ba3bl JaHHBIX B PEKUME pPeaTbHOTO BPEMEHH.

14



44.  CpaBHUTeNbHAs XapaKTEPUCTHUKA OMEPALMOHHBIX CUCTEM PeaIbHOTO BPEMEHHU.
45. Kpocc-cucremsi.

46. Opranuzanys v riaHupoBaHue npoieccoB U 3aaad B OC PB.
47.  Mognenupoanue CPB. Opranuszainus B3auMoaeictus nosp3osarens u CPB.
48.  Hutepdeiic npuxmamnoro nmporpammupobanus CPB.

49.  Tlonwp3oBarennckuii untepdeiic. I'papuueckuii unrepgeiic OC PB.
50.  Hucrpymenranshbie cpeactBa PB: SCADA-cucrema Genesis32.

ol. Krnaccudukanus cpecTs mporpaMMUPOBaHUs KOHTPOJLIEPOB.

52.  CpenctBa pazpabotku u otnaaxu [10 nporpaMmmupyeMbIx JTOTHYECKUX KOHTPOJIEPOB U
TepMHUHANIOB. OCHOBHBIE COCTABIISIOLINE U BOSMOXKHOCTH.

53.  IlpeumymiecTBa MHOrOOTOYHOT'O IPOTPAMMHUPOBAHUS B CUCTEMAaX PEaIbHOTO BPEMEHHU.
54.  Meroabl NporpaMMHUPOBAHUS CUCTEM PEAIbHOTO BPEMEHH, COJEPIKAIINX
[IPOrpaMMUpPYEMBIE JTJOTHYECKHE KOHTPOJUIEPHI.

55. [Iporpammupyemsbie gorudeckue koHTposmiepsl OMRON: pacnipenenenue namsTu,
OCHOBHbBIE KOHLIECIIIIMU IPOTPaMMHPOBAHUSI.

56.  TexHoyoruu NporpaMMUpPOBAHUS OOBEKTHBIX KOHTPOJLIEPOB.

S57.  MobwibHOE IporpaMMHpOBaHUE NPUIIOKEHUH peaibHOTro BpeMeHu B ctannapte POSIX.

Tunosele 3a1a4u:

1. C ucnons3zoBanueM [1I1IT ONE-Cx-Simulator OMRON pa3paboraTts nporpammy Juis
peaM3anyy OAHOTO U3 BAPHAHTOB WHIUBHUIYAIBHBIX 33JaHUH (IIPUMEPHBIN epEUYCHb MTPUBEICH
B TUIOBBIX 3a1adax ajst [Ipaktudeckoit padboter mo Temam 1-5).

Cocrasutens (u): lrelin6pexep O.A., kaHI. TexH. HayK, AoneHT kadeapsl UBT

(pamunus, unuyuanst u dondicHocms npenooasamens (eti))
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