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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1(Llenbr0 OCBOCHUS QUCIMIUIMHEI SBISETCS MOMyYeHHE 3HAHUH B 001aCTH COBPEMEHHBIX CPENICTB aBTOMATHU3AIMHU U
TEOPETHYECKUX OCHOB HX Pa3pabOTKH, TAKUX KaK TEOPHUS CUCTEM U TEOPHsl YIIPABIICHHUS, a TAK)KE HABBIKOB aHaJIN3a 00bEeKTa
1 BBEIOOpPA aJIeKBATHBIX CPEACTB aBTOMATH3ALUH; 3HAHUH COBPEMEHHBIX HAyIHBIX U MIPAKTHIECKUX METO/IOB
npoexTupoBanus U QyHKroHupoBanusi ACONY rexnonorunyeckumu npoueccamu (ACY TII), u HaBBIKOB pa3paboTKu
aBTOMAaTH3MPOBAHHBIX pabOYHX MECT OIIEPATOPOB TEXHOJIOTHIECKUX 00BEKTOB C IOMOIIBIO COBPEMEHHBIX IIPOrPAMMHO-
TEXHUYECKUX CPEICTB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |B1.B.I[B.O7

2.1|TpedoBaHus K NpeaBaAPUTEIbLHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|CucremHO€E porpaMMHOE 00ecIieueHHe

2.1.2|H(popMalinOHHBIC TEXHOJIOTUH

2.1.3|Nudopmarnxa

2.1.4|OmnepalOHHbIE CHCTEMBI

2.2| IucuumIMHbBI U PAKTHKH, JJISI KOTOPBIX 0CBOEHHE IAHHOI THCHHUILUINHBI (MOIYJIs1) HEOOXO0AMMO KaK
npeJuiecTByloIee:

2.2.1|IHTeNNeKTyanbHbIe CHCTEMBI

2.2.2|Unrepoeiics NC

2.2.3|CoBpemennble npoMsblinieHHsie CYB]]

2.2.4|3amunTa nHpOpMau

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

IK-13.1: lemoHcTpUpYyeT 3HAHUSA B 00J1aCTH HHCTPYMEHTOB M MeTO0B Bepu(PHKAIUN CTPYKTYPbI IPOrpaMMHOI0 Koja,
HHTErpaliOHHOI0 TeCTHPOBAHMS, TECTUPOBAHUS He(PYHKIMOHAIBHBIX U (PYHKIMOHATBHBIX XapAKTEPUCTHK CHCTEMBI,
KOJWPOBAHHUS HA SI3BIKAX MPOrPAMMHMPOBAHNS; METOI0B TeCTHPOBAHNS, 0CHOB MPOrPAMMHPOBAHHUS M CHCTEMHOT0
aIMHHHCTPHUPOBAHUS, PerJIaMeHTOB HHTETPALMOHHOI0 U MOIYJILHOT0 TECTHPOBAHUS, YIPABJIEHHN KA4eCTBOM
(KOHTPOJIbHBIE CIMCKH, BePpHPUKAINS, BATUIANMS, IPHEMO-CIATOYHbIe HCTILITAHUS), SI3BIKOB COBPEMEHHBIX OM3HeC-
NPUJIOKEHUH, HTHCTPYMEHTOB U METO0B onpe/eeHusi (PUHAHCOBBIX H MPOU3BO/ICTBEHHBIX NMOKa3aTe el 1eATeTbHOCTH
Opranu3alui, OleHKH KayecTBa U 3(peKTHBHOCTH HHTEIEKTYaIbHbIX/MH(OPMAIIMOHHBIX CHCTEM, OCHOB YIPABJIEHHSI
B3aMMOOTHOIIEHUSIMH € KJIHEHTAMHU U 3aKa34YHKAMHU, 0TPACJIEBOIl HOPMATHBHO-TEXHHYECKOH IOKYMEHTAIlMH, COBPEMEHHBIX
MOAX0/A0B U CTAHAAPTOB ABTOMATH3ALHH OPTaHU3ALUH

MK-13.2: Anaau3upyet pe3yJbTaThl TECTHPOBAHUS, BepUPUIUPYET CTPYKTYPY MPOrPAMMHOI0 K013, TECTHPYET MPOTOTHIIBI
CHCTEM Ha NMPOBEPKY KOPPEKTHOCTH APXUTEKTYPHBIX PellleHHIi, yCTAHABJIMBAET MPOrpaMMHoOe o0ecrnedyeHne, BHINOJTHSET
napamMeTpH4ecKyl0 HACTPOHKY, JIAHUPYeT NPOEKTHbIE PA0OTHI, MOAT0TABINBAET MPOTOKOJIBI MEPONPUSITHIA, MPOBepsieT
ApPXUTEKTYPY U AU3aiiH, pa3padaTbIBaeT METPHKH padoThl CHCTEM, Pa3padaThbIBaeT MOJb30BATEILCKYI0 TOKYMEHTALMIO H

perjaMeHTHbIE JIOKYMEHTBI, pacnpeaeisieT padoTsl U BbIIEJISET Pecypchl, CTPOUT CXeMbI IPHYHHHO-CJIEICTBEHHBIX CBsI3eid,

yCTaHABJIMBAeT MpaBa AocTyna K ¢aiijaM U nankam, NporpaMMHoe odecriedeHne, onpeaessiT HapaMeTpbl, KOTOPbIe T0JLKHbI
OBITH YJIy4llIeHbl, YCTAHABJINBAET NPUYMHBI BOSHUKHOBEHHS 1e¢()eKTOB H HECOOTBETCTBHUA, yCTPaHsIeT 00HAPYKEeHHbIE
HECOOTBETCTBHUSI

MK-13.3: Biajeetr HaBbIKAMH aHAJIN3A 3a()UKCHPOBAHHBIX B CHCTeMe 1e()eKTOB M HECOOTBETCTBHUI € YYeTOM apXUTEKTYPHI U
JIH3aiiHa CHCTeMBI, BeJJleHHsI MPOTOKO.Ia IPHEMOYHBIX HCIBITAHNH, BepupUKanuu CTPYKTYP 023 JaHHBIX U MPOTPAMMHOT0O
KO/Ia HA 0CHOBe TpeOOBaHMIi 3aKA3YHMKAa, BbISIBJIEHUS 1 OV CAHUS OTKJIOHEHHN padoThl CMCTeMbI OT TPeOOBAHMI U 0KMIAHMIT
3aMHTEePeCOBAHHBIX JIHI], KOHTPOJISI COOTBETCTBHS Pa3padoTaHHOT0 KOJa H MPoIecca KOAUPOBAHHUS HA A3bIKAX
NPOrpaMMHUPOBaHNS NPUHATHIM B OPTAaHU3AIUM WJIH MPOEKTe CTAHAAPTAM U TEXHOJOTHSAM, HACTPOIKM CHCTEMBI LIS
ONTHMAJIBLHOIO PelleHNs 32124 3aKa34YHKa, UHPOPMHUPOBAHHS 3aKa34HKA 0 BO3MOKHOCTAX THIIOBOH cHCTeMbl H BAPHAHTAX
ee Moau(pUKAINN, HAGTIOEHHUS 32 POBeIEHNEM MPHUEMOYHBIX HCIBITAHUH CHCTEMbI YYaCTHHKAMH KOMAH/IbI IPHEMKH,
Ha3Ha4YeHHs MPaB J0CTYNA K PeNO3MTOPUIO JAHHBIX 0 BHLINOJTHEHUH PaldoT MO CO3IaHUI0, MOAM(PUKAIUH U CONPOBOKICHUIO
CHCTEeMbI, 00yUeHHsl YYACTHUKOB padoueil rpynnbl MeTOANKE OLEHKH FOTOBBIX CHCTEM, ONPeaeSIeHIsI BO3MOKHOCTei
JOCTUKEHHSI COOTBETCTBHS HHTENIEKTYaIbHBIX/MH(POPMAIIMOHHBIX CHCTEM NEPBOHAYAIBLHBIM TPeOOBAHUSM 3aKa3YHKA,
ompeeeHUsI 3HAYNMBIX MOKa3aTeliei eI TeJJbHOCTH 00beKTa ABTOMATH3AINH, HA N3MEHeHHe KOTOPbIX HAMPABJIEH MPOEKT

K-12.1: leMoHCTpHpPYeT 3HAHUS CETEBbIX NPOTOKO0JIOB, CHCTEM XpPAHEHUs U aHAIU3a 0a3 JaHHBIX, TEOPUH 0a3 NaHHBIX,
SI3bIKOB IPOrPAMMHPOBAHUS U Pa00Thl ¢ 023aMH JAHHBIX, HHCTPYMEHTOB H MeTOJ0B BePH(UKAILMH M NPOCKTUPOBAHUSA
CTPYKTYPbI 0a3bl JaHHBIX, HHCTPYMEHTOB H MeTO/10B NIPOTOTUIIMPOBAHNS 10Jb30BATEILCKOr0 HHTep(deiica, ocHOB
agmuHucTpuposanust CYB/I

IIK-12.2: Bepupuuupyer u paspadaTbiBaeT CTPYKTYPY 0a3 JaHHBIX, COIVIACOBBIBAET M0JIb30BaTeIbCKHIl HHTep(elic ¢
3aKa34MKOM, yCTAHABJIMBACT MPaBa A0CTyna k ¢aiaamM u nankam, aIropuTMHU3UPYeT JesATeTbHOCTh

IIK-12.3: BrageeT HaBbIKaMH aHAJIN3a Pe3yJIbTATOB TECTOB, BepU(PUKALMH CTPYKTYPHbI 623 JAHHBIX OTHOCHTEJILHO
apPXHUTEKTYPbI CHCTEM H TPeOOBaHMii 3aKa34YMKa K HUM, BbISIBJIEHHs OTPeOuTe/1eil TpeOOBaHUIi K cCTeMe H HX HHTEPeCcoB,
ONHCaHMs O0IIUX TPeOOBAHMIA K cHcTeMe, 00beKTa, ABTOMATH3HPYEMOTr0 CHCTEMOIi, onpe/ieIeHHs] OTPAHUYEHHUI cHCTeMBI,
IUIAHUPOBAHHUS MPOEKTHBHIX padoT, Ppa3padoTKH CTPYKTYPbI 023 JAHHBIX HHTEJLUIEKTYAJIbHBIX/HH()OPMAILIMOHHBIX CHCTEM B
COOTBETCTBUM C APXUTEKTYPHOI cienupuKanuei




IIK-9.1: leMoHCTPUpPYeT 3HAHHUSA OCHOBHBIX IIPMHIUIIOB, METOA0B U cpeicTB opranu3anuu UT-undpacTpykrypsl u
NpoBeJeHUs IPUEMO-CAATOYHBIX HCNBITAHMIA (BATMIALMH) HHTEJUIEKTYAIbHBIX/HH(POPMALMOHHBIX CHCTEM

IIK-9.2: BrisiBisieT, aHAJU3UPYET, COIJIACOBBLIBAET U YTBEP:KAaeT TPeOOBAHUS K HHTEJIEKTYaJbHBIM/HH(OPMALMOHHBIM
CHCTEMAaM, OCYIIECTBJIsAET MPUEMO-CAATOYHbIE HCTIBITAHHS

ITK-9.3: B1rageeT HaBBIKAMH Pa3paboTKH apXHTEKTYPhI U NPOTOTHIIOB HHTEJJIEKTYaIbLHBIX/HH()OPMAIIHOHHBIX CHCTEM,
Pa3padoTKM M yNPaBJIeHUs JOCTYNOM K IAaHHBIM 0a3 IaHHBIX, HCIPABJIeHUS Je(eKTOB U HECOOTBETCTBUI B apXUTEKTYpe,
Au3aiiHe, MPOrpaMMHOM Ko/ie H JOKYMEHTAIIMH K cHcTeMe, IPOBeeHHsl IIPHeMO-C/IaTOYHBIX HCIBITAHUI H OCYIIeCTBICHHS
ONTHMHU3ALMH padoT

IK-5.1: leMoHCTPUPYET 3HAHUSI COBPEMEHHBIX METOAMK NPOBeIeHNsI AHKETHPOBAHMS, HHTEPBLIOUPOBaHMS, cOOPA UCXOAHOI
JOKYMEHTALMH, METO/I0B cOOPa IaHHBIX 0 3aIIPOCaX H MOTPEOHOCTAX MOJIb30BaTe1eii, HHCTPYMEHTOB M METOJA0B
(¢opmupoBanus, corjiacoBaHusi U YTBep KJAeHUsI TpeOOBaHMIi NPUMEHNTEIbHO K HHTEJIEKTY aJbHOH/MH(pOpMALHOHHOT
cucTeMe

IIK-5.2: BpinosHsieT aHKeTHPOBAHNE H HHTEPBLIOMPOBAHUE, COOMPAET HCXOAHYI0 JOKYMEHTAIUIO, JAHHbIE 0 3alIPOCcax U
NOTPeOHOCTSIX N0J1b30BaTe e, GopMUpYET, COIJIacOBbIBAET M YTBEp:KAaeT TPeOOBAHUS NIPHMMEHHUTEJbHO K
HHTeJLIeKTYaJbHOH/MH(OPMaLHOHHOM cucTeMe

OIIK-2.1: lemoHcTpUpYyeT 3HAHUA B 00JIaCTH COCTABA M (PYHKIHOHATBbHBIX BO3MOKHOCTEH COBPeMEeHHBIX HH(OPMALHOHHBIX
TEeXHOJIOTHii ¥ POTPAMMHBIX CPEeJICTB, B TOM YHCJI€e 0Te4eCTBEHHOT0 MPOU3BOACTBA, B YACTH aHAJIN3a, IPOEKTHPOBAHUS U
pa3padoTku uHGOPMALMOHHBIX H ABTOMATH3UPOBAHHBIX CHCTEM, MPH PellIeHHH 32124 NPodeccHoHAIbHOM 1eATeJbHOCTH

OIIK-2.2: BoiOupaeT U UCNOJIb3YyeT COBpeMeHHbIe HH(POPMAMOHHbIE TEXHOJIOTHH U MPOrpaMMHbIE CPeICTBa, B TOM YK cJIe
0Te4eCTBEHHOI0 MPOM3BOJCTBA, HA BCEX CTATUAX KHU3HEHHOI0 IIUKJIa HH)OPMAIMOHHBIX U ABTOMATH3H POBAHHBIX CHCTEM,
NpH pellieHUH 32124 NpodeccHOHATLHOM AesiTeTbHOCTH

OIIK-2.3: BaageeT crioco0HOCTHIO MPUMEHATH HH(OPMAIIMOHHBIE TEXHOJIOTHH U IPOrPaMMHBIE CPEACTBA, B TOM YHCJIe
0Te4yeCTBEHHOI0 IPOM3BOACTBA, IPH PelieHUM 32124 NpogeccHOHAIBHOI JeATeIbHOCTH

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3unaTth:

3.1.1|CoBpemeHHbBIE METOIBI cOOpa JAHHBIX O 3alpPOcax U MOTPEOHOCTSX MOJIb30BATEIEH,

3.1.2|MeToauKK COTJIACOBAHHS U YTBEPXKICHHUS TPEOOBAHUN PUMHUPHUTEIBHBIX K aBTOMATH3HUPOBAHHOMN
HHTEIUIEKTYaJIbHOW/HH(DOPMAIIIOHHON cucTeme,

3.1.3|OcHOBHBIE IPUHLUIIBI, METOABI U CPEACTBA OpraHu3anuy aBToMatu3upoBanHoil UT-undpactpykrypsl,

3.1.4|CeteBble IPOTOKOIEL,

3.1.5|5I3bIkK IPOTrPaMMHUPOBAHUS,

3.1.6|MHCTpYyMEHTHI I METOABI MPOTOTHITMPOBAHHS I0JIB30BATEIHCKOTO HHTEpdeiica aBTOMaTU3UPOBAHHON CHCTEMBI,

3.1.7 I/IHCprMeHTLI 1 METOJbI ONIPEACTICHUSA MMPOU3BOACTBCHHBIX rmokasatrenen JACATCIIbHOCTU OpraHu3alnm,

3.1.8|Ouenku xauectBa U 3(h(HeKTUBHOCTU aBTOMATU3UPOBAHHBIX HHTEIUIEKTYaIbHBIX/HH()OPMALIIOHHBIX CUCTEM,

3.1.9|CoBpemeHHbIE TEXHOJIOTHH, TOAXOAbI U CTAHAAPTHI ABTOMATH3ALIUU OpTraHU3aI|H,

3.1.10|CocraB 1 GpyHKIHOHATIBHBIE BO3BMOKHOCTH COBPEMEHHBIX MH()OPMAIIOHHBIX TEXHOJIOT U1, B YACTH aHAJIN3a,
NPOCKTUPOBAHMS M Pa3pabOTKH aBTOMATH3HUPOBAaHHBIX CHCTEM, MIPU PELICHUH 3a7a4 NPo(ecCHOHATBHOM esTeIbHOCTH,

3.1.11|CocraB u GyHKIIOHATBHBIE BO3MOXXHOCTH COBPEMEHHBIX IIPOTPAMMHBIX CPEJICTB, B YaCTH aHANN3a, IPOSKTUPOBAHUS H
pa3pabOTKH aBTOMATH3UPOBAHHBIX CUCTEM, IIPH PEIICHHUH 3aa4 POYeCCHOHATBHON AESTENbHOCTH,

3.1.12| AnnapaTHbIi ¥ TPOrpaMMHBIH COCTaB CUCTEM PEaIbHOTO BPEMEHH,

3.1.13|OcHOBHBIE TIOHATHS 1 ONIPEACICHHS CHCTEM PEalbHOrO BPEMEHH,

3.1.14|OcHOBHOE Ha3HAYEHHUE OTIEPALIMOHHBIX CHCTEM PEaIbHOIO BPEMEHH, UX MPUHIUITHAILHBIC OTJIMYUS OT ONEPAIIMOHHBIX
CHCTEM 00I1Iero Ha3HAYCHUS,

3.1.15|Knaccer oneparmontbix cucteM peaibroro Bpemenn (VxXWorks, OS9, pSOS, LynxOS, QNX, VRTX),

3.1.16|CocraB oneparMOHHBIX CHCTEM PEANLHOIO BPEMEHH,

3.1.17|®yunkunonan SCADA-cuctem,

3.1.18|[TousTHE TIpEpHIBAHUS,

3.1.19|ITousTus MHOTOITPOIECCOPHBIC 1 MHOTOHUTCBLIC BbIYHCIICHUS,

3.1.20| Apxurextypy cucteM OPTOSOFT, ULTRALOGIC,

3.1.21|Crpyxrypy npunoxennit Ha RTKernel u RTTarget-32,

3.1.22|Pacumpenus peansroro Bpemenn st Windows NT.

3.2|Ymern:

3.2.1|Cobupath NCXOAHYIO JOKYMEHTAIHUIO, JAaHHEIE O 3aIPOCaX M MOTPEOHOCTSX MOJIB30BATEIL,

3.2.2| AHanu3upoBaTh, COTJIACOBBIBATH M YTBEPIKAATh TPEOOBAHMS MPUMHUPHUTEIBHBIX K aBTOMATH3HPOBAHHOMN
HHTEJUIEKTYaIbHOW/MHPOPMAIIHOHHON cucTeme,

3.2.3|YcranaBnuBath npasa A0CTyna K (aitiam u nankam,

3.2.4|Pa3pabaTsIBaTh METPUKU PaOOTHI CUCTEM,




3.2.5|Pa3pabaTpIBaTh MOIH30BATEIILCKYIO JOKYMEHTAIMIO M PETrJIaMeHTHbIE TOKYMEHTHI 1151 aBTOMATH3UPOBAHHOH CHCTEME,
3.2.6|Pactpenensth paboTy M BEIIEIATH PECYPCHI,
3.2.7|Ctpouth cXeMbI IPHYMHHO-CIICJICTBCHHBIX CBSI3ei aBTOMAaTU3UPOBAHHON CUCTEMBI,
3.2.8|OmnpenensaTh napaMeTpbl aBTOMATU3UPOBAHHOM CUCTEMBI, KOTOPBIC TOJDKHBI OBITH YIYYIICHBI,
3.2.9|YcranaBnuBaTh NIPUYMHBI BOSHUKHOBEHHS JIe(PEKTOB U HECOOTBETCTBUM, YCTPAHITh 0OHAPYKEHHBIC HECOOTBETCTBHS,
3.2.10|ITpousBoautk cpaBHUTENbHBIN aHanu3 SCADA-cucteM,
3.2.11|AHann3upoBaTh CBOMCTBA ONEPALIOHHBIX CHCTEM PEAIbHOTO BPEMEHH,
3.2.12|OpraHu30BbIBaTh MapalieIbHbIC BRIYHCICHHS,
3.2.13|Onpenensth HEOOXOAUMBIC M JOCTATOUHBIC YCIOBHS pean3alliy CUTHAA.
3.3|Baagers:
3.3.1|Metoaukamu cOopa UCXOIHON JOKYMEHTAIIUH,
3.3.2|MeTonamu u crioco6amu cOopa JaHHBIX O 3apocax U MOTPEOHOCTAX MOIb30BATEICH,
3.3.3|MeToankamMy cOrIacOBaHUS U YTBEPIKACHHS TPEOOBAHUH K aBTOMATU3UPOBAHHOW MHTEIUICKTYaIbHON/MH(OPMAIIMOHHON
cHucTeMe,
3.3.4|HaBbikamu pa3pabOTKU apXUTEKTYPhI U TIPOTOTUTIOB aBTOMATU3UPOBAHHBIX HHTEIUICKTYaIbHBIX/HH()OPMAIIMOHHBIX
cHucTeMe,
3.3.5|HaBpikamu uctipaBieHus 1eEeKTOB U HECOOTBETCTBUH B apXUTEKTYpe, IN3aiiHe, IPOrpaMMHOM KOJe ¥ JOKyMEHTAIUH K
cucreMe,
3.3.6|HaBbikamu omucanus oOuux TpeOoBaHuil kK cucreMe, 00bEKTY, aBTOMaTU3UPOBAHHOM CHCTEME,
3.3.7|HaBbikamu ananm3a 3a)UKCUPOBAHHBIX B CUCTEME NEeEKTOB M HECOOTBETCTBHUI C YIETOM apXUTEKTYpPhI U IU3aiHa
CHCTEMBI,
3.3.8|HaBbikamu nHPOPMHUPOBAHHUS 3aKa34YMKa O BO3MOXKHOCTSX THIIOBOW CHCTEMBI M BApHAHTAX e¢ MOIU(HUKAIINH,
3.3.9|Hapbikamu onpezaeieHUst 3HAYMMBIX MOKa3aTeNei AesTeIbHOCTH 00bEKTa aBTOMATH3aIMH, HA I3MEHEHHE KOTOPBIX
HAaIpaBJIeH MIPOEKT,
3.3.10|CriocoGHOCTBIO IPUMEHSTH HH(OPMAIIMOHHbBIE TEXHOJIOIUY U IPOTPaMMHBIE CPEACTBA IIPH PEIICHUH 3a1a4
npodeccnoHanbHON IeSITENFHOCTH,
3.3.11|HaBbikamu ycraHoBkH U paboTel co SCADA-cucTeMoit,
3.3.12|ITonsrtusimu cucteMsl paspabotku (host) u cuctems! ncrionsenus (target),
3.3.13|OcnoBamu padotsl ¢ OCPB cemetictBa UNIX,
3.3.14|PacumpennsiMu peansHoro Bpemenu st Windows NT.
4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAY JIST)
Kon HanmenoBanue pa3nenos u tem /Bug | Cemectp / | Yacos | Komneren- | Jlutepatypa IIpumeyanune
| 3aHdATHSA 3aHATH/ Kvpc 1107011
Pazgen 1. OcHoBnbie nonsatusg ACY
TII. UudopmManuoOHHBbIH poLECChI.
IlonsiTHs CUTHAJIOB.
11 Tunsl cucreM pearsHOTO BpEMEHHN 4 0,5 OIlK-2.1 [JI1.1J11.2 J11.3
(«KECTKOro BpeMEH», «MSTKOTO IK-9.1 JI1.4J12.1
BpeMeHmn»). [Iprmepsr J12.2J13.1 J13.2
aBTOMAaTU3UPOBAHHBIX CUCTEM PEAIBbHOTO 013523354
BpeMeHu. OIpeieneHre H COCTaB CUCTEM 25
peanbHOTO BpMeHH. O0BEKT, COOBITHE,
BpeMsI peakiuu Ha coobiTHe. CocTaB U
(YHKIMOHAIBHBIE BO3MOXHOCTH
COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH U MPOrPpaMMHBIX CPEJICTB
AaBTOMAaTH3UPOBAaHHbIX cucteM. /JIex/
1.2 OnepanroHHbIE CUCTEMBI PEaIbHOTO 4 6 OIlIK-2.1 [JI1.1J11.2J11.3
Bpemenu (CPB). ITpumepsr CPB. OIIK-2.3 JI1.4J12.1
CocraB CPB. Monynu BBo1a-BBIBO/IA, TIK-9.2 TIK- | J12.2J13.1 JI3.2
KOMITBIOTED C MMPOrPAaMMHBIMHU 9.31IK-13.2 | D1 22 23 B4
cpenctBaMu. OTHOBpEMEHHO 25
npoucxosmue coobrrus. /Cp/
1.3 HudopmanuonHslil mpouecc. 4 0,5 |IIK-9.1 IIK- |JI1.1JI1.2J11.3
OusznuecKre XapakTePUCTHKH CUTHAIIOB. 131 JI1.4J12.1
Heo0xonumble 1 10CTaTOYHBIE YCIOBUS JI2.2J13.1 J13.2
curHana. IHCTpyMEeHTBI 1 METO/IbI 2132033 54
oIIpeJieTIeHHs TPOU3BOACTBEHHBIX 25
roKasaresieit 1esTeJIbHOCTH
opranuzauuu. MHdpopManoHHbIi
npouecc. Heo6xoanumble 1 JOCTaTOUHBIE
yc0BMA peanu3auuy curuana.  /JIex/




1.4

WudopmanmoHHslii mporiecc.
DusnyecKre XapaKTepPUCTHKU CUTHAJIOB.
Heo0xoauMble U JOCTATOYHbIE YCIOBHS
peammsarmu curHana.  OnpeneneHue
HapaMeTpPOB, KOTOPbIE TOJKHBI OBITH
yIy4lIeHsl Ipyu apToMaTu3anuu. /Cp/

MK-9.2 T1IK- [J11.1 JI1.2 JI1.3

12.2 TIK-

13.2 J12.2J13.1 JI3.2
010323354

J1.4J712.1

95

1.5

[pouecc ynpasneHus, OCHOBHBIE CIIOCOOBI
yIpaBlieHUs aBTOMAaTU3UPOBAaHHBIMU
cucremamu. CeTeBble IPOTOKOJIBL.
CoBpeMeHHbIE METO/IbI COOpa IaHHBIX O
3ampocax U MOTPEOHOCTSIX MMOJIb30BaTENIeH
JUISL aBTOMATU3aMK cucTeMbl. CTaTHUecKHe
1 TMHAMHYECKUe CUTHANBL. JJMCKpeTHbIe
curHaiibl. PeanbHble CUTHAIIBL.
Knaccuguxanus npoueccos. Teopema
Korensaukosa. Ilponecc ynpasnenwus.
/TTex/

0,5

OIIK-2.1
IK-5.1 TIK-
9.1TIK-12.1

J1.1J11.2

JI1.3 J11.4J12.1
J12.2J13.1 JI3.2

0102233 54
35

1.6

CraTH4ecKHe U JMHAMUYICCKHE CHIHAIIBL.
HemnpepbiBHBIE, TUCKPETHBIE CUTHAIBL.
dopmManu3anus peaabHbIX CUTHAIOB IIPU
aBTOMATH3alMK cucTeMbl. Kitaccnpuxanust
nH(opMaoHHEIX IpoueccoB. Coop
HCXOIHOU TOKYMEHTAINH, JaHHBIX O
3ampocax U MOTPEOHOCTSX 0JIb30BATENS I
aBTOMATH3aLIH POU3BOACTBA. METOABI
croco0bl cOOpa IaHHBIX O 3aIpPOcax U
MOTPEOHOCTSX MOIB30BaTENEH IS
ABTOMATHU3aIMHU CHCTeMbl. CTaTHYecKue U
JMHAMAYECKHE CUTHAIBI. JIUCKpETHEIE
CHTHAJIBL. PeaslbHBIC CHTHAIIBL.
Knaccupukanuss mnpouecco. Teopema
Kotenbuukosa. [Ipouecc ynpasnenus
aBTOMaTH3MPOBaHHOM cuctemoit. /Cp/

OIIK-2.1
OIIK-2.2
IK-5.2 TIK-
9.2TIK-12.1
IK-12.2 TIK
-13.1 IIK-
13.2

JI1.1J11.2
JI1.3 J11.4J12.1
J12.2J13.1 JI3.2
0103203354

95

1.7

Knaccudpukanms ACY TII. Tunosas
¢dbyukuuonansHast ctpykrypa ACY TII B
ACOMNY. OcHOBHBIE MPUHIIMIIBI, METOJIbI U
CpeCTBa OpPraHU3aluH
aBTOMaTU3upoBaHHOi UT-
nopactpykrypsl. Cuctemsr SCADA/DCS.
CoBpeMeHHBIE TTOIXOIbI M CTaHIAPThI
aBTOMaTH3aluuK opranusanuu. /Jlex/

0,5

OIIK-2.1
OIIK-2.3
IK-9.1 K-
9.2 TIK-12.1
MK-12.3 TIK
-13.1

JI1.1J11.2
JI1.3 J11.4J12.1
JI2.2J13.1 JI3.2
0103203354

95

1.8

Ocunosusle pynkun ACY TII.
AHaNIM3UPOBaTh, COTNIACOBBIBATH H
YTBEPKIATh TPEOOBAHUS IPUMUPHUTEILHBIX
K aBTOMaTH3UPOBAHHOM
MHTEJUIEKTYaIbHOW/ MHPOPMAIUOHHOH
cucreme. Pa3pabaTriBaTh M0OJIB30BATEILCKYIO
JOKYMEHTAIIUIO U PEerIaMeHTHbIE
JOKYMEHTBI aBTOMATU3aI[MH IPOU3BOCTBA.
Tunosas pyHkuuonanbHas crpykrypa ACY
TII 8 ACONY. OcobenHocTH
SCADA-cucrem u ux o63op. /Cp/

OIIK-2.3
IK-5.1 IIK-
5.2TIK-9.1
I1K-9.3 TIK-

12.1 IIK-

12.2 TIK-

13.2 TIK-

13.3

JI1.1J11.2
JI1.3 J11.4J12.1
JI2.2J13.1 JI3.2
010323354

25

Pazgen 2. Cucremsl SCADA/DCS

2.1

[TonsiTre CBSI3M, BXOIHBIX M BHIXOIHBIX
kananoB. [Taketsl TPACE MODE,
GENESIS, FIX32, Master SCADA.
MeToIMKY COTJIACOBAHUS U YTBEPIKACHHUS
TpeOOBaHUIT TPUMHUPUTEIBHBIX K
aBTOMATH3HPOBAHHOM
MHTEJUIEKTYaIbHOW/ MHPOPMAIMOHHOH
cucteme. /Jlex/

0,5

OIIK-2.1
IIK-5.1 TIK-
12.1 IIK-
13.1

JI1.1J11.2
JI1.3 J11.4J12.1
J12.2J13.1 JI3.2
01323354

35




2.2 Unrepdeiic makera GENIE. ITponecc 5 OIlK-2.2 JI.1J11.2
co3ganus crparerud. CxeMmbl IPUUUHHO- OIIK-2.3 |JI1.3 JI1.4]12.1
CJIeICTBEHHBIX CBSI3€H IPU aBTOMAaTH3AIUH. TIK-5.1 IIK- [J12.2J13.1 JI3.2
ITpuuuHbl BO3HUKHOBEHUS Je(DEKTOB U 52T1IK-9.2 | 513233 24
HECOOTBETCTBHH, yCTpaHEHUE TIK-9.3 TIK- 25
00HapYKEHHBIC HECOOTBETCTBUSI B 12.2 TIK-
aBTOMATH3HPOBAHHBIX CUCTEMax. MeToIuKu 12.3 TIK-

COIJIACOBaHUSA U YTBEPKAEHUS TpeOOBaHUI K 13.2 TIK-
aBTOMAaTH3HPOBaHHOM 13.3
MHTEIUICKTYalIbHOW/ MH()OPMAITHOHHON

cucreme. Pa3zpaboTka apXUTEKTypHI U

MPOTOTHUIIOB ABTOMATH3HPOBAHHBIX

HHTEJUIEKTYaIbHBIX/MH()OPMAIIMOHHBIX

cucreme. McnipaBieHue 1epeKToB U

HECOOTBETCTBHUH B apXUTEKType, TU3aliHe,

IIPOrPaMMHOM KOJI€ U TOKyMEHTALUH K

aBTOMATH3MPOBAHHOH crcTeMe. AHAIHN3

3a()UKCUPOBAHHBIX B CUCTEME JEPEKTOB U

HECOOTBETCTBHUH C YYETOM apXUTEKTYPHI H

Ju3aliHa aBTOMaTU3UPOBAHHOM CUCTEMBI.

Paspaborka SCADA-cucTeMBbI.

Hcnons3oBanue Trace Mode.

[MonsTHE CBA3M, BXOJHBIX U BBIXOJHBIX

kanaso. [Taketst TPACE MODE,

GENESIS, FIX32, Master SCADA.

/J1ab/

2.3 ITousaTre CBSI3M, BXOIHBIX M BBIXOIHBIX 6 OIIK-2.2 JI1.1 J11.2
kaHasoB. Vcnonb3oBanue nakeros TPACE OIIK-2.3 |JI1.3 JI1.4J12.1
MODE, GENESIS, FIX32, Master SCADA. MK-5.2 TIK- |J12.2J13.1 JI3.2
KonrpomnbHas pabota. /Cp/ 9.21IK-9.3 | 513233 D4

MK-12.2 TIK 35
-12.3 TIK-
13.2 TIK-
13.3
Paznen 3. OnepannoHHbIe CHCTEMBbI
peajbHOro BpeMeHHU NP aBTOMATU3AINY.

3.1 OrnepalMOHHbIC CHCTEMBI PEaIbHOTO 0,5 OIIK-2.1 JI1.1J11.2
BpeMeHH. CBoOiicTBa ONEPAIMOHHBIX CUCTEM OIIK-2.3 |JI1.3 JI1.4J12.1
peanbHOTO BpeMeHu. [[pumenenne TIK-5.1 TIK- [J12.2J13.1 JI3.2
OINEPALMOHHBIX CUCTEM PEAILHOIO BPEMEHU 9.1TIK-12.1 | 51 22 23 D4
rpu aBToMaTu3anun. [loHITHS cucTeMbl T1K-13.1 25
paspabotku (host) u cucTeMbl HCTTOTHEHUSI
(target). MecTo coBpeMEHHBIX TEXHOJIOTHI
aBTOMATH3alluH, OTIEPALUOHHBIX CHCTEM
PearIbHOTO BPEMEHU M CUCTEM PEaNbHOTO
BpeMenu. /Jlex/

3.2 OreHka KauecTBa pa3pabaTbiBaeMOit 8 OIIK-2.2 JI1.1J11.2
SCADA-cucrembl. OniepaiiOHHbIC CHCTEMbI OIIK-2.3 |JI1.3 JI1.4J12.1
peanbHOTO BpeMeHu. OCHOBHOE Ha3HAUYECHUE TIK-5.2 TIK- [J12.2J13.1 JI3.2
ONEPAMOHHBIX CUCTEM PEATLHOTO BPEMEHH. 9.2TIK-9.3 | 513233 B4
[IpuHnunuanbHple OTIINYKS ONEPAMOHHBIX MK-12.2 TIK 35
CHCTEM PEaNbHOTO BPEMEHH OT -12.3 TIK-

OTEPALMOHHBIX CHCTEM OOILEr0 Ha3HAUCHHS. 13.2 TIK-
IMousTus cucremsl pazpadotku (host) u 13.3
cucTeMbl UcnoniHeHus (target). /Cp/

3.3 Krnacchl onepaiuoHHbIX CHCTEM pealibHOTO 0,5 OIlK-2.1 JI.1J11.2
Bpemenun: VXWorks, OS9, pSOS, LynxOS, TIK-5.1 TIK- |JI1.3 J11.4J12.1
QNX, VRTX. f3bikn nporpaMMHpOBaHUS 12.1 TIK-  [JI2.2J13.1 JI3.2
IIPUMEHUMBIX JUI CO3JaHHUs 13.1 01323354
aBTOMATH3MPOBAHHBIX CHCTEM PEATBHOTO 25

BpemeHu. /Jlex/




3.4 0O030p U CpaBHEHHUE A3bIKOB 10 |IK-521IK-| JI1.1J11.2
MIPOrPaMMHUPOBAHUS ISl pa3paboTKH 9.2 TIK-9.3 [JI1.3 JI1.4J12.1
aBTOMAaTU3HPOBAaHHBIX CHCTEMBI PEAIBHOTO IK-12.2 TIK (JI2.2J13.1 JI3.2
BpemeHH. Kiaccsl onepanoHHBIX CHCTEM -12311IK- | 31223354
peanbHoro Bpemenn: VXWorks, OS9, pSOS, 13.2 TIK- 35
LynxQOS, QNX, VRTX. /Cp/ 13.3

3.5 Kracchl onepaiuoHHbIX CHCTEM pealilbHOTO 0,5 OIlK-2.1 JI.1J11.2
BpeMeHH. VIHCTpyMEHTHI 1 METOIbI MK-5.1 IIK- |JI1.3 J11.4J12.1
MIPOTOTHIUPOBAHHUS TOJIB30BATEIBCKOTO 121 JI2.2713.1 JI3.2
uHTrepdeiica aBTOMaTU3UPOBAHHOM 01323354
cuctembl. CHCTEMBI C MOHOJIUTHBIM SIIPOM. 25
Moy/IbHOCTB, CTPYKTYPHPOBAHHOCTD H
MIpeICKa3yeMOCTh aBTOMAaTU3UPOBAHHBIX
CHCTEM peallbHOro BpeMeHH.  /JIex/

3.6 Krnacchl onepaiuoHHBIX CHCTEM PEaIbHOTO 10 OIlK-2.2 JI.1J11.2
BpeMeHH. THCTpyMEHTBI U METObI OIIK-2.3 |JI1.3 JI1.4J12.1
MIPOTOTHIIMPOBAHUS OJB30BATEIIHCKOTO MK-5.1 TIK- [JI12.2J13.1 JI3.2
unrepdeiica 1 cozganus SCADA-cucrem. 9.21IK-9.3 | 313233 D4
MonyneHOCTB, CTPYKTYPHUPOBAHHOCTD U [IK-12.2 TIK 25
MPeCKa3yeMOCTh aBTOMAaTU3UPOBAHHBIX -12.3 TIK-
cucteM peaspHoro Bpemenu.  /Cp/ 13.2 TIK-

13.3

3.7 IMonw3oBarensckue mpunoxenus UNIX 0,5 OIIK-2.1 JI1.1J11.2
peabHOTO BpeMeHH (KOMITHISITOPHI, TAKETHI, MK-5.1 IIK- |J11.3 JI1.4J12.1
pa3nuYHbIe HHCTPYMEHTAIBLHBIC CHCTEMBI). 9.1 JI2.2713.1 JI3.2
Wurepdeiic noabp30BaTeNbCKUX MIPOLECCOB. 31323354
/JTex/ 35

3.8 [Monw3oBarensckue npunoxenus UNIX 10 OIlK-2.2 JI.1J11.2
peaTbHOTO BpeMEeHH (KOMITUIISITOPHI, TAKETHI, OIlK-2.3 |JI1.3 J11.4J12.1
pa3nu4YHbIe HHCTPYMEHTAJILHBIE CHCTEMBI). MK-5.2 TIK- [J12.2J13.1 JI3.2
Pa3paboTka uaTepdetica moap30BaTeIbCKUX 122 1TIK- | 31322323 B4
IIPOLIECCOB aBTOMATU3UPOBAHHBIX CUCTEM 12.3 TIK- 35
peansHOro BpeMenu.  /Cp/ 13.2 TIK-

13.3

3.9 PesunenTHbIe cpeacTBa pa3paboTKH, 0,5 |TIK-9.1 TIK- | JI1.1J11.2
CpeCTBa IMYISIIAHN IEIEBOTO TIPOIeccopa, 12.1 TIK-  (JI1.3 JI1.4J12.1
CHeLHAaIbHbIC CPEACTBA OTIIALKU 13.1 J12.2J13.1 JI3.2
B3aMMOJEHCTBYIOMINX 3a7a4, CPEACTBA D152 D3 24
MOJIeJINPOBAHUS TIPU PELLIEHUH 3a/1a4 35
aBTOMATH3aLIH TIPOU3BOJCTBA C
HCTIONIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHH
aproMarmsaruu.  /JIex/

3.10  |Pe3smneHTHBIE CpencTBa pa3pabOTKH, 10 OIIK-2.2 J1.1J11.2
CPEACTBA SMYJISILIUY 1IeJIEBOTO MPOLEccopa, OIIK-2.3 |JI1.3 JI1.4J12.1
CHELHaIbHBIE CPEICTBA OTIAIKU IK-5.2 IIK- |J12.2J13.1 JI3.2
B3aMMO/ICHCTBYOILINX 3a/1a4, CPEACTBA 9.2TIK-9.3 | D132 33 54
MOJETUPOBaHM NIPU PELICHNUH 3a7a4 [K-12.2 TIK 35
aBTOMATHU3aLMU IPOU3BOJCTBA C -12.3 TIK-
WCIIONIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI 13.3

aBTOMaTH3aLK. OIEHKN Ka4ecTBa U

3¢} (HeKTHUBHOCTH aBTOMaTU3HPOBAHHBIX
HHTEJIEKTYaJIbHBIX/MH(OPMAIIMOHHBIX
CHCTEM pealbHOro BpeMeHH. [loaroToBka
JoKiana u npeseHrauuu. /Cp/




3.11  |Bpems mepekiIo4eHHs] KOHTEKCTA. 0,5 OINK-2.1 J1.1J11.2
TexHosorust 00pabOTKK CHUTHAJIOB C MK-5.1 IIK- [J11.3 JI1.4J12.1
JTAaTYUKOB TPH aBTOMATH3aLUH (CBEJCHUH O 9.1 IIK-13.1 | J12.2J13.1 JI3.2
MPOUCXOISIINX coObITUAX). [TapanensHoe 21523354
BBINOJIHEHHE, MHOTOIIPOLIECCHBIE, 25
MHOTOHHUTEBBIE BEIYHCIIEHHUS. Pazmepsl
CHCTEMBI HCIIOJHEHHUS. BO3MOXKHOCTB
ucnoHeHus cucremsl u3 I13Y (ROM).
3aBHCUMOCTb CHCTEM pPeajlbHOI'0 BpEMEHU
OT anmaparypebl, OT ONEPALMOHHBIX CUCTEM
peanbHOTO BpemeHH. /JIex/

3.12 Bpewmst nepekiroueHust KOHTEKCTa. 10 OIlK-2.2 JI.1J11.2
[MapannenbHOE BBIIOJIHEHUE, OIIK-2.3 |JI1.3 J11.4J12.1
MHOTOTIPOIIECCHBIE, MHOTOHUTEBBIE TIK-5.2 TIK- [J12.2J13.1 JI3.2
BBIYUCIICHUS. Pa3Mephl CHCTEMBI 9.2TIK-9.3 | D1 32323 54
UCTIOJIHEHHA. BO3MO)KHOCT HCIIOTHEHUS [K-12.2 TIK 95
cuctemsl u3 [13Y (ROM). Onucanue -12.3 TIK-
001MX TpeOOBaHU K CHCTEME, OOBEKTY, 13.2 TIK-
aBTOMAaTH3UPOBAaHHOI cucTeme. Bpems 13.3
peakiu cuctemsl (BPC, interrupt latency).
3anpoc Ha NpepbIBaHue, 3alyCK
mporpaMMsbl 00paboTku cobwitust. /Cp/

Paznen 4. MexaHu3Mbl peajibHOTO
BpeMeHH.

4.1 Ba3oBbie MeXaHU3MBI PEaIbHOTO BPEMEHHU. 0,5 OIlK-2.1 JI.1J11.2
CocraB 1 (QyHKIMOHATIBHBIE BO3MOXHOCTH OIlK-2.2 |JI1.3 J11.4J12.1
COBPEMEHHBIX aBTOMATH3HPOBAaHHBIX OIlK-2.3 |J12.2]13.1 JI3.2
CHCTEM peallbHOro BpeMeHu  /JIex/ [IK-9.1 TIK- | 91 92 23 D4

12.1 IK- 25
13.1

4.2 MexaHU3MBI pealibHOrO BpeMeHHU. ba3oBbie 3 OIlK-2.2 JI.1J11.2
MEXaHU3MBbI peaIbHOT0 BpeMeHu. basosele, OIIK-2.3 |JI1.3 JI1.4J12.1
00s13aTeNTbHBIE MEXaHU3MBI: CHCTEMA TIK-5.1 IIK- [JI2.2J13.1 JI3.2
IPUOPUTETOB U AJITOPUTMBI 52TIK-9.2 | 512233 24
IUcTieTdYepu3anuy (IMHAMAYEeCKHe, T1K-9.3 I1K- 35
[IPUOPUTETHBIE, MOHOTOHHBIE, a/IalITUBHBIE 12.2 TIK-

u mp.). MubopMupoBaHue 3aKa3yrKa O 12.3 TIK-
BO3MO>KHOCTSIX TUIIOBOI1 CHCTEMBI U 13.2 [IK-
BapUaHTax ee MoAu(UKALUYL. 13.3
OmnpeneneHus 3HAYMMBIX TTOKa3aTeneit

JIESITEIBHOCTH 00bEKTa aBTOMATH3AllNH, Ha

M3MEHEHHE KOTOPBIX HAIPaBIICH TPOEKT.

Tpumenenne HHGOPMAITHOHHBIX

TEXHOJIOTHH M TIPOTPaMMHBIX CPEICTB MPH

pelIeHnH 3a1a4 NpoecCHOHAIBHOM

JeSITeTLHOCTH JJIsl CO3JaHUS CUCTEM

peanbHOTO BpeMeHu. Onrcanue o0mmx

TpeOOBaHMIi K crcTeMe, 00BEKTY,

aBTOMATH3MPOBAaHHOI CUCTEME pealbHOTO

Bpemenu. /J1a6/

4.3 bazoBble MEXaHN3MBI PEAIBHOTO BPEMEHH. 10 OIIK-2.3 JI1.1J11.2
MexaHu3MBI peaJbHOTO BPEMEHH. TIK-5.1 IIK- [JI1.3 JI1.4J12.1
YcraHoBneHue mpas JOCTyNa K (aiinam u 5.2TIK-9.2 |JI12.2J13.1 JI3.2
ManKkaM aBTOMaTU3HPOBAHHBIX CUCTEM [K-12.2 TIK | 31 32 23 54
peanbHOTO BpeMeHu. ba3osrie, -12.3 TIK- 25
00s13aTeNIbHBIE MEXaHU3MBI: CUCTEMA 13.2 TIK-

MPUOPUTETOB U aJITOPUTMBI 13.3

JHCTICTYepU3aLiH (IMHAMHAYECKHUE,
HPUOPUTETHBIC, MOHOTOHHbIE, a/JAlITHBHbIC
u np.). Ilpakruueckas padora. /Cp/

Paznen 5. MexaHu3Mbl B3aUMOAeHCTBHS
3amad.




5.1 MexaHu3MBI B3aUMOJICHCTBHS 3a1a4 0,5 OIIK-2.1 JI1.1J11.2
aBTOMATH3MPOBAHHBIX CHCTEM PEATBHOTO MK-5.1 IIK- [J11.3 J11.4J12.1
BpeMeHU. CpeacTBa CHHXPOHU3AIMU 9.1 TIK-12.1 (J12.2J13.1 JI3.2
MIPOIIECCOB U Mepeau JaHHBIX MEXKIY IK-13.1 | 15233 54
HUMH: ceMa(Oopbl, MBIOTEKChI, COOBITHS, 25
CHUTHAJIBI, CPECTBA IS pabOTHI ¢
pasnensieMoil MaMsIThIo, KaHaJbl JAHHbIX,
oueper COOOIICHUH, CpeICcTBa I padOThI
¢ Taiimepamu. /Jlex/

5.2 MexaHHU3MBI B3aUMOJICHCTBUS 3a/1a4. 2 OIIK-2.2 JIL.1J11.2
Hcnonb3oBaHue CPEICTB CUHXPOHU3AINN OIlK-2.3 |JI1.3 J11.4J12.1
MIPOLIECCOB U NEPEaun JAHHBIX MEXIY MK-5.2 TIK- |J12.2J13.1 JI3.2
HUMH: ceMa(opbl, MBIOTEKChI, COOBITHS, 9.2 1IK-9.3 | 51 5233 B4
CHUTHAJIBI, CPEJCTBA UL pabOTHI € IK-12.2 TIK 35
pasnenseMoi maMAThI0, KaHaIbl JaHHBIX -12.3 TIK-

(pipes), ouepeu cooOIIeH I, CPECTBA LIS 13.2 TK-
pabotsI ¢ TaiiMepamu. CoriacoBaHusI U 13.3
YTBEPKICHUS TpeOOBaHUIT K

aBTOMATH3MPOBAHHON

HHTEJUIEKTYaIbHOW/ MHPOPMATMOHHOH

cUcTeMe pealbHOro BpeMeHu. [IpumeHenue

METOJIOB H CIOcO00B cOOpa NaHHBIX O

3ampocax M IOTPEOHOCTSIX MMOJIb30BaTEIIeH

JUISl aBTOMATU3aIMY TIPOU3BO/ICTBA.

Pacmipenenenne paboT u BeIAeICHNE

pecypcoB npu aBToMaru3auu. PazpaboTku

METPHKHU pabOTHl aBTOMAaTH3UPOBAHHOMH

cucreMsl. /J1ab/

5.3 AHanu3 3a)UKCUPOBAHHBIX B 10 OIlK-2.2 JI.1J11.2
aBTOMATH3UPOBAHHOH cucTeMe 1ePEeKTOB U OIIK-2.3 |JI1.3 JI1.4J12.1
HECOOTBETCTBHUH C yU4ETOM apXUTEKTYPHI 1 MK-5.2 TIK- [JI12.2J13.1 JI3.2
JM3aiiHa aBTOMAaTU3UPOBAHHOW CHCTEMBI. 9.2T1K-9.3 | B1 D253 54
MexaHu3MBI B3aUMOJIEHCTBH 3a1a4. T1IK-12.2 TIK 25
Hcnonp3oBaHue cpeAcTB CHHXPOHU3ALNU -12.3 IIK-

MPOLIECCOB U Mepeaur JAHHBIX MEXKITY 13.2 TIK-
HUMH: ceMa(opbl, MBIOTEKCHI, COOBITHS, 13.3
CHUTHAJIBI, CpEeJICTBA ISl pabOTHI ¢

pa3zaensieMoi NaMAThI0, KaHANbI JAaHHBIX,

ouepeny COOOIIEeHUH, cpeacTBa sl pabOThI

¢ taiimepamu.  /Cp/

Pa3nen 6. IlIporpammubie cpencrsa CPB.

6.1 BerpoenHble MexaHU3Mbl KOHTPOJIS 0,5 OIIK-2.1 JI1.1J11.2
LIETIOCTHOCTH KOJIOB, HHCTPYMEHTHI JIJIs1 I1K-5.1 IIK- | JI11.3 JI1.4J12.1
pa6otst ¢ Watch-Dog taiimepamu. 131 JI2.2J13.1 J13.2
Criennduyeckue MEXaHU3MBbI: CUCTEMBI 01023354
BBOJIa-BBIBOJIA, YIIPABIICHUS MIPEPHIBAHHUIMH, 35
pabota c namsreto. /Jlek/

6.2 Crenuduyeckue MEXaHU3MbL: CUCTEMBI 8 OIIK-2.3 J1.1J11.2
BBOJ1a-BbIBOJIa, YIIPABJICHUS IIPEPBIBAHUIMM, [IK-9.2 TIK- [JI1.3 JI1.4J12.1
paboTa ¢ naMATbI0. BCTpoeHHbIE MEXaHU3MBI 9.3 TIK-12.2 (J12.2]13.1 JI3.2
KOHTPOJISL LIEJIOCTHOCTH KOJIOB, TIIK-12.3TIK | 31 92 33 54
HHCTpYMeHTHI 11t paboTel ¢ Watch-Dog -13.2 TIK- 35
taiimepamu. /Cp/ 13.3

6.3 Pacmmpenust peabHOTO BpeMEHH IS 0,5 OIIK-2.1 JI1.1J11.2
Windows NT. Cucrema 06paboTkn ITK-9.1 TIK- [JI1.3 JI1.4J12.1
MIpepbIBAaHUMN, TPHOPUTETHI (KITACCHI). 13.1 JI2.2713.1 JI3.2
Texnonorusa NT u VxWorks, NT u InTime. D122 093 D4
B03MOKHOCTh KOHPHUTYPHPOBAHHS 25

Windows NT u co3nanus BCTPOSHHBIX
KoHurypauuii. /Jlex/




6.4 Texuonorus NT u VXWorks, NT u InTime. 8 TIK-5.1 TIK- | JI1.1J11.2
Bo03MOKHOCTH KOHPUTYPHPOBAHHS 5.2TIK-9.1 [JI1.3 JI1.4J12.1
Windows NT u co3nanust BCTPOCHHBIX I1K-9.3 TIK- (JI2.2J13.1 JI3.2
koHurypauwuii. Pepepar. /Cp/ 122TIK- | D132 33 54

13.2 TIK- 25
13.3

6.5 Oneparmonnas cucrema Windows CE. 0,5 OIlK-2.1 JI1.1J11.2
HUcnonb3osanue Real-Time JAVA u IMK-12.1 TIK |JI1.3 JI1.4J12.1
Embedded JAVA. JlononaurensHbe -13.1 J12.2J13.1 J13.2
6ubIMOTEKY, pealu3yIolue 010323354
MTOJIMHO>KECTBA IPOTPAMMHOTO 25
unrepderica WIN32. /Jlex/

6.6 JomonauTenbHbIE ONOINOTEKH, 8 OIIK-2.2 JI1.1J11.2
peann3yronye NoAMHOXKECTBA MK-5.2 TIK- |JI1.3 J11.4J12.1
nporpamMmHoro uatepgeiica WIN32. /Cp/ 9.2 TIK-9.3 |[JI2.2J13.1 JI3.2

MMK-12.2 TIK | D1 22 93 B4
-13.2 TIK- 25
13.3

6.7 RTKernel-32, RTTarget-32. Ctpykrypa 1 OIlK-2.1 JI.1J11.2
npunoxennit Ha RTKernel u RTTarget- TK-5.1 IIK- |JI1.3 J11.4J12.1
32. » Crangapr MOK-61131. /Jlex/ 12.1 TIK-  [JI2.2J13.1 JI3.2

13.1 21323354
25

6.8 TIporpamMMHBI€ Cpe/ICTBA TPOCKTHUPOBAHHUS 9 OIlK-2.2 JI.1J11.2
CHCTEM peasbHOTo BpeMeHH B cpene MS OIlK-2.3 [JI1.3 J11.4J12.1
DOS. RTKernel-32, RTTarget-32. MK-9.2 TIK- |J12.2J13.1 JI3.2
Crpyxkrypa npunoxenuit Ha RTKernel u 9.31IK-12.3 | O1 22 33 54
RTTarget- 32. Cranmapt MOK- 61131. TK-13.2 25
/Cp/

6.9 TwurmoBast CTpyKTypa HHHOPMAIIMOHHO- 1 OIlK-2.1 JI.1J11.2 Kontponbhas padoTa.
YIpaBJISAOLIEH BBIYUCIUTEIBHON MK-5.1 K- |JI1.3 JI1.4J12.1
aBTOMATH3MPOBAHHOHN CHCTEMBI PEAIbHOTO 5.2 TIK-12.1 |J12.2J13.1 J13.2
Bpemenu. Cucrema ULTRALOGIC. IK-13.1 | 313233 54
Cucrema OPTOSOFT. KonTponbHas 25
pabora. /Jlex/

6.10 Tumnoast cTpyKTypa HH)OPMAIIMOHHO- 10 OIlK-2.2 JI1.1JI1.2
YIPAaBISAIONIEH BBIYUCIUTEIBHON CUCTEMBI OIIK-2.3 |JI1.3 JI1.4J12.1
peaNbHOTO BpeMEHU. APXUTEKTypa CUCTEM TIK-5.1 IIK- [J12.2J13.1 JI3.2
ULTRALOGIC, OPTOSOFT. /Cp/ 52TIK-9.2 | 313233 54

I1K-9.3 TIK- 25
12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3
6.11 Ok3amMeH /OKk3aMeH/ 9 OIlK-2.1 JI.1J11.2 Bomnpocsl k sk3ameny
OIlK-2.2 |J11.3 JI1.4J12.1
OIIK-2.3 |JI2.2J13.1 JI3.2
MK-5.1 TIK- | 91 22 23 B4
5.2TIK-9.1 25
IK-9.2 TIK-
9.3 1IK-12.1
IK-12.2 TIK
-12.3 TIK-
13.1 IIK-
13.2 TIK-
13.3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI U 3aJaHUS

HpeZ[CTaBJ'IeHO OTACIIbHBIM JOKYMEHTOM




5.2. Tembl NUCbMEHHBIX PadoOT

Hpei[CTaBJ'IeHO OTACIIbHBIM JOKYMEHTOM

5.3. ®oH/ OLICHOYHBIX CPECTB

Hpe,Z[CTaBJ'IeHO OTACJIIBHBIM JOKYMEHTOM

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIS)

6.1. PekomeHnayemas JiuTepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue HsnarenscTBo, rog | Koand-Bo
JI1.1 |Suenxo E. A, CucreMHOe IPOrpaMMUpPOBaHKe: yueOHOe ocodue Cypryr: 78
Kpusnikas M. A. W3 narenbckuii eHTp
Cypl'Y, 2016
JI1.2 |Cmupnos IO. A. TexHuueckue CpeACTBa aBTOMATU3ALUU U yripaBieHus: yueOHoe |CankT-IleTepOypr: 1
mocooue Jlans, 2018,
3JIEKTPOHHBIN
pecype
JI1.3 |Tebens E. C.,, Teopust aBTOMaTH3aIMK TEXHOIOTHUECKUX IIPOLECCOB ONacHbIX [OMck: OMckuit 1
IMactyxoBa E. €°. MIPOU3BOJICTB: YueOHoe mocobue roCyJapCTBEHHbBIN
TEXHUYECKUHN
yHuBepcurer, 2017,
9JIEKTPOHHBIN
pecype
J1.4 |Cxupriamse A. T, ABTOMaTH3aLMs] TEXHOJIOIMYECKHUX MIPOLECCOB U Mpou3BoACTB: |Caparos: Aii ITu Op 1
denoros A. B., Vuebuuk Memmua, 2019,
Xomuenko B. T. 9JIEKTPOHHBIN
pecype
6.1.2. JlonoTHuTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konnu-Bo
JI2.1 |I'punenxko 1O. b. CucTeMbl peasbHOTO BpeMeHH: YueOHoe mocobue Tomck: Tomckuit 1
roCyJapCTBEHHBIN
YHUBEPCUTET CUCTEM
YIpaBICHUS U
Paguo3IEKTPOHUKH,
2009, snexTpOoHHbIH
pecype
JI2.2 |3aBesioB B. A., ABTOMAaTH3AIMsI TEXHOJIOTHUECKUX TPOIIECCOB M MHKEHEPHBIX |Mocksa: 1
Hpbsxonos @. H., cucteM: COOpPHUK HAay4YHBIX TPYJOB, NOCBSLIEHHBIH 50-1eTHI0O |MOCKOBCKUIA
Cenesnés b. I1., Kadenps! "ABTOMATH3AIMS HHXXEHEPHO-CTPOUTEIIBHBIX rocylapCTBEHHbIN
Pazymenko /1. H., TeXHOJOorun" CTPOUTENIbHBIN
Mopozosa H. 1O. yausepcuret, ObC
ACB, 2010,
3JIEKTPOHHBIN
pecype
6.1.3. MeTtoauueckue pa3paboTKu
ABTODBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron | Komuu-Bo
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron | Konuu-Bo
JI3.1 |Boponkos b. H., ABTOMaTHKa U aBTOMAaTH3allMs POU3BOACTBEHHBIX npolueccoB: | Cankr-IleTepOypr: 1

Kysuenos B. B.

MeTtoaunueckue YKa3aHuda

CaHkT-
IMerepOyprekuii
roCyJapCTBEHHBII
apXUTEKTYPHO-
CTPOUTENBHBIN
yausepcuret, ObC
ACB, 2014,
AJIEKTPOHHEIHN pecypc




JI3.2 [Suenxo E. A., WudopmarrioHHbIe TEXHOIOTHH: YIpaBieHue U 6e3omacHocTh: [Cypryt: 2
Kpusuukas M. A. METOJUYECKUE PEKOMEHJAUU W3naTenbekuii HeHTp
Cypl'Y, 2016,
3IEKTPOHHBIN pecypc
6.2. Ilepeuens pecypcoB HHPOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
31  |Poccuiickuii 0611e00pa3oBaTeIbHBII IOPTAL.
D2  |DnexTpoHHBIH )XypHaT OTKPHITHIE CHCTEMBI
93  |Caiit UH)OPMALIMOHHBIX TEXHOJIOTHH.
34  |KommbroTepHblil moprai
25  |XKypuan UadpopmaimonHsie pecypesl Poccun.
6.3.1 Ilepeyenb MporpaMMHOro oGecrnev4eHust
6.3.1.1]OS Windows XP, W7, W8&.
6.3.1.2|urerpuposannslii maker MS Office.
6.3.1.3
6.3.1.4|IIporpamMmsl Opay3epsl.
6.3.1.5
6.3.1.6(Cpena paspaborku MS Visual Studio
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|apanr-uHpopMannoHHO-TpaBoBoii optai. http://www.garant.ru/
6.3.2.2|Koncynsrantllimtoc —HazexHas mpaBoBas mojepskka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITIJIMHbBI (MOZAY JISI)
7.1|1ns npoBeieHUs ICKIIMOHHBIX 3aHATUH HEOOX0ANMa ayAUTOPUS], OCHAILEHHAS! KOMIIBIOTEPOM U MYJIbTUMEAUIHBIM
000pyIOBaHHEM.
7.2| s npoBeeHus 1aGOPATOPHBIX 3aHATHH HEOOXOJUM KOMIBIOTEPHBIH Ki1ace, 000pYA0BaHHbIM TEXHUKOH U3 pacueTa OAUH
KOMITBIOTEp Ha OJJHOTO 00y4arouierocs, ¢ 00yCTpOeHHBIM PabOYMM MECTOM MPETIoIaBaTesl.
7.3| TpeOyroTcst mepcoHaIbHBIE KOMITBIOTEPHI ¢ IporpaMMHBIM - obecnieuernemM MS OFFICE, nokanbHast BRIYHCIHTENbHAS CETh

C BBIXO/IOM B TJI00alibHYyIO ceTh Internet.




