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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|Llenbr0 OCBOCHUS QUCLMIUIMHEI SBIISETCS MOMyIeHIE 3HAHUH B 001aCTH COBPEMEHHBIX CPEACTB aBTOMATH3ALMN 1
TEOPETHYECKUX OCHOB HX Pa3pabOTKH, TAKUX KaK TEOPHUS CUCTEM U TEOPHsl yIIPaBJICHUS, a TAK)Ke HABBIKOB aHAIN3a 00beKTa
1 BBEIOOpPA aJIeKBATHBIX CPEACTB aBTOMATH3ALUH; 3HAHUH COBPEMEHHBIX HAyIHBIX U MIPAKTHIECKUX METO/IOB
npoexTupoBanus U pyHkroHupoBanusi ACONY rexnonorunueckumu npoueccamu (ACY TII), u HaBbIKOB pazpaboTku
ABTOMATH3HPOBAHHBIX pabOYHX MECT OMEPATOPOB TEXHOIOTHIECKHX 00BEKTOB C IOMOIIBIO COBPEMEHHBIX IIPOrPAMMHO-
TEXHUYECKUX CPEICTB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |E1 .B.JIB.07

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| AucuumiIMHbI U IPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHOW JMCIHUIIJIMHBI (MOAYJIs) HEOOXOUMO KAK
npeJuiecTByloIee:

2.2.1| TexHOMOTHH TIPOTPAMMHPOBAHUS

2.2.2|HTeieKTyaabHble CUCTEMbL

2.2.3|CoBpemennble npoMsblinieHHsie CYB]]

2.2.4|Uurepodeiicet NC

2.2.5|3amuTa nHpOopMauu

3. KOMIIETEHIIAY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCAIIINHBI
(MOJLYJIST)

MK-13.1: lemoHcTpUpYyeT 3HAHUA B 00JIaCTH HHCTPYMEHTOB M MeTO/10B BepH(puKALIMH CTPYKTYPbI MPOrPAMMHOI0 K0/a,
HHTErpaliOHHOT0 TeCTHPOBAHMS, TECTUPOBAHUS He(PYHKIIMOHAIBHBIX H (PYHKIMOHATBHBIX XapAKTEPUCTHK CHCTEMBI,
KOJWPOBAHHUSI HA SI3BIKAX MPOrpAMMHMPOBAHHS; METOI0B TECTHPOBAHNSI, 0CHOB MPOIPAMMHUPOBAHUS M CHCTEMHOT0
aIMMHUCTPHUPOBAHUS, PErJIaMeHTOB HHTETPAHOHHOI0 M MOAYJIbHOI0 TECTHPOBAHNS, YIPABJIEHUS KA4€CTBOM
(KOHTPOJIbHBIE CIUCKH, BePpHPUKAINS, BATUIANMS, IPHEMO-CIaTOYHbIe HCTILITAHUS), A3bIKOB COBPEMEHHBIX OM3HeC-
NPUJIOKEHNH, HTHCTPYMEHTOB U METO0B onpe/eseHnst GUHAHCOBBIX M MPOU3BO/ICTBEHHBIX NMOKa3aTe el 1eATeJIbHOCTH
Opranu3alui, OleHKH KayecTBa U 3(peKTHBHOCTH HHTETEKTYAIbHbIX/MH(OPMAIIMOHHBIX CHCTEM, OCHOB YN PABJIEHHS
B3aMMOOTHOIIEHUSIMH € KJIHEHTAMH H 3aKa3YHKAMHU, 0TPACJIeBOii HOPMATHBHO-TEXHHYECKOH IOKYyMEeHTAllMH, COBPEMEHHBIX
MOAX0/A0B U CTAHJAPTOB ABTOMATU3ALUH OPTraHU3AINI

IIK-13.2: AHau3upyeT pe3yJbTaThl TECTHPOBAHMSA, BepUQUIHMPYET CTPYKTYPY NPOrpaMMHOTI0 KO/1a, TECTUPYET NPOTOTHIIBI
CHCTEM HA NPOBEPKY KOPPEKTHOCTH APXUTEKTYPHBIX Pell¢HUH, yCTAHABIHBACT IPOrPaMMHOe o0eclieyeHUe, BbINOJIHSCT
NnapaMeTpU4ecKyl0 HACTPONKY, INIAHUPYET NPOEKTHBIE PA00THI, HOATOTABJINBAET NPOTOKOJIbI MEPONPHATHI, MPpOBEpseT
APXMTEKTYpPY M Au3aiiH, pazpadaTbiBaeT METPUKH PadoThl CHCTEM, Pa3padaThiBAET N0/1b30BATE/ILCKYI0 JOKYMEHTALUIO U

perjaMeHTHbIe JOKYMEHTDI, pacnpeaensieT padoThl ¥ BbIAEJIAET Pecypchl, CTPOUT CXeMbl IPHYUHHO-CJIEICTBEHHBIX CBs3eid,
yYCTaHABJIMBAeT paBa AocTyna K ¢gaiijaM 4 nankam, nporpaMMHoe odecnedeHne, onpeeisiT IapaMeTpbl, KOTOPbIe J0JKHbI
OBITH yJIy4llIeHbl, YCTAHABJINBACT NPUYMHBI BOSHHKHOBEHN 1e¢()eKTOB H HECOOTBETCTBHI, yCTPaHsAET 00HAPYKEHHbIE
HECOOTBETCTBHUSA

IIK-13.3: Bianeer HaBbIKAMH aHAIN3a 3a(PMKCHPOBAHHBIX B cHcTeMe 1e()eKTOB M HECOOTBETCTBHUIA € YUeTOM apXUTEKTYPbI H
JIH3aiiHa cUCTeMBbl, BeeHHsl MPOTOKOJIA NPUEMOYHBIX HCIBITAHN, BepuPUKALMHU CTPYKTYP 023 JaHHBIX U POTPAMMHOI0
KO/1a Ha OCHOBe TpPe0OBaHMi 3aKa34YHMKAa, BLISBJIECHHS U ONIMCAHUS OTKJIOHEHHI padoThl CHCTeMbI OT TPeOOBaHMIl M 0KMIAHU I
3aMHTEePeCOBAHHBIX JIUI, KOHTPOJISI COOTBETCTBHUS Pa3padoTaHHOIO KOJa M Mpoiecca KOAUPOBAHUS HA sI3bIKaX
NPOrpaMMHUPOBaHNS NPUHATHIM B OPTAaHU3AIUHM HJIH NPOEKTE CTAHAAPTAM U TEXHOJOTHAM, HACTPONKH CHCTEMBI LIS
ONTHMAJIBHOIO PelieHNs 32124 3aKa3YHKa, UHPOPMHUPOBAHHS 3aKA34HKA 0 BO3MOKHOCTAX THIIOBOH cHCTeMbl 1 BAPHAHTAX
ee Mo (pUKanMK, HA0II0JeHUs 32 POBeeHHeM NPHEeMOYHbIX HCIBITAHUI CHCTEMBbl YYACTHUKAMH KOMaH/Ibl IPHEMKH,
Ha3Ha4YeHHs NMPaB J0CTYNa K PeNo3MTOPUIO JAHHBIX O BHINOJHEHUH PadoT M0 CO31aHUI0, MOTU(PUKALINH H CONTPOBOKAECHUIO
CHCTeMbl, 00y4YeHHs YYACTHUKOB padoyeii rpynnbl MeTOAMKe OLIEHKH IFOTOBBIX CHCTEM, ONp eleJIeHHsI BO3MOKHOCTel
JOCTUKEHHSI COOTBETCTBHS MHTEIeKTYaIbHBIX/MH(OPMAIIMOHHBIX CHCTEM MEPBOHAYAIBLHBIM TPeOOBAHUSM 3aKa3YHKA,
onpeeleHUs 3HAYMMBbIX NOKAa3aTeIeil 1esiTeJIbHOCTH 00beKTa ABTOMATU3ALMH, HA M3MEHEHHe KOTOPbIX HanpaBJieH NPOeKT

IK-12.1: leMoHCTpHpPYeT 3HAHUS CETEBbIX NPOTOKO0JIOB, CHCTEM XPAHEHHs U aHAIU3a 0a3 JaHHBIX, TeOPUH 0a3 NaHHBIX,
SI3bIKOB POrPAMMHPOBAHUS U Pa0oThl ¢ 0a3aMHU JAHHBIX, HHCTPDYMEHTOB U MeTO/10B BepH(pHKALHUH U IPOEKTHPOBAHUS
CTPYKTYPBI 6a3bl1 JIaHHBIX, HHCTPYMEHTOB M METO/A0B IIPOTOTHIIMPOBAHUS 110J1b30BaTe/ILCKOro HHTepdeiica, 0cHOB
anmunucTpupoBanusa CYB/]

IIK-12.2: Bepupuuupyer u paspadaTbiBaeT CTPYKTYPY 0a3 JaHHBIX, COIVIACOBBIBAET M0JIb30BaTeIbCKHIl HHTep(elic ¢
3aKa34MKOM, yCTAHABJIHMBAET NpPaBa A0CcTyna K ¢aijaM 1 nankam, aIropuTMHU3UPYeT JesiTeIbHOCTh

IIK-12.3: BrageeT HaBbIKaMH aHAJINM3a Pe3yJILTATOB TECTOB, BepHU(PUKALMN CTPYKTYPbI 023 TaHHBIX OTHOCUTEIHLHO
apXMTEeKTYpPbl CUCTeM M TPe0OBaHUIl 3aKa34iKa K HUM, ONIMCAHMSA 001UX TPeOoBaHMIl k cucTeMe, 00beKTa,
aBTOMATHU3HPYEMOI0 CHCTEMOI, Onpe/esIeHUs] OTPAHUYEHHUI CHCTEMBbl, IVIAHUPOBAHMS IPOEKTHBIX PadoT, pa3padoTKu
CTPYKTYPHI 023 JaHHBIX HHTEJUIEKTYATbHBIX/HH(POPMALMOHHBIX CHCTEM B COOTBETCTBHH ¢ APXMTEKTYPHOIi cnienupukanueii




3HaTh:

Yposens 1 |O

ITK-9.1: lemoHCTPHPYeT 3HAHHSI OCHOBHBIX IPUHIUIIOB, MeTOJ0B U cpeacTB opranusanuu UT-undpacTpykrypsl u
NpoBeeHUs NIPUEMO-CAATOYHBIX HCIBITAHMIA (BATMIALMH) HHTEJUIEKTYAIbHBIX/HH(POPMALMOHHBIX CHCTEM

ITIK-9.2: BeisiBJIsieT, AHATH3UPYET, COIJIACOBbIBACT M YTBeP:KIaeT TPeOOBAHUS K HHTENLIeKTYaIbHbIM/HH(GOPMALIMOHHBIM
CHCTeMAaM, OCYIIEeCTBJIsieT NPHEMO-CAaTOUYHbIe HCIIBITAHHUS

IIK-9.3: Baageetr HaBbIKaMH pa3padoTKH apXUTEKTYPbl M NPOTOTUIIOB HHTEJIEKTYAJIbHBIX/HH(POPMALMOHHBIX CHCTEM,
Pa3padoTKyu U ynpasJieHUs JOCTYIIOM K IaHHBIM 0a3 JaHHBIX, HCNPaBJeHus AedeKTOB U HECOOTBETCTBHII B apXUTEKTYype,
Au3aiiHe, MPOrpaMMHOM KoO/€e U IOKYMEHTALMH K cHcTeMe, POBeIeHUsI MPHEeMO-CAATOYHBIX HCIIBITAHUI W OCYIeCTBJIEHHS
ONTHMH3ALNH padoT

IIK-5.1: leMoOHCTPHPYeT 3HAHUS COBPEMEHHbIX METOAMK NPOBeeHUS AHKeTHPOBAHNS, HHTEPBLIOUPOBAHMS, cOOPA HCXOAHOI
JAOKYMEHTALMH, METOJ0B cO0pa JaHHBIX 0 3alIPOCaX M MOTPEeOHOCTSIX N0JIb30BaTe/Ieii, HHCTPYyMEHTOB U METO/10B
¢hopMupoBaHus, COIIACOBAHUSA H YTBEP:KACHUSI TPeOOBAHUI NPUMEHUTENIbHO K HHTEVIEKTYaJbHOH/HH(pOpManuoHHOM
cucreme

IIK-5.2: BpinojHsieT aHKeTHPOBAHME H HHTEPBbIOMPOBAHHUE, COOUPAET HCXOHYIO JOKYMEHTAINIO, AaHHbIE 0 3aIpocax U
MOTPeOHOCTAX MoJIb30BaTeeil, popMupyeT, COrjIacoBbIBaeT U YTBEP:KAaeT TPeOOBAHUS MPHMEHUTEIBHO K
HHTeJLIeKTyaJbHOH/MH(OopManHOHHOM cucTeMe

OIIK-2.1: lemoHCcTPpUpPYeET 3HAHUSA COCTABA U (PYHKIHOHATHbHBIX BO3MOKHOCTEl cOBpeMeHHBIX HH(POPMAIITHOHHBIX
TEeXHOJIOTHii U MPOTPaAaMMHBIX CPeJICTB, B TOM YHCJI€ 0Te4eCTBEHHOT0 MPOU3BO/ICTBA, B YACTH AHAJIN3A, IPOEKTHPOBAHUS U
pa3paboTku HH(POPMANMOHHBIX U ABTOMATH3HPOBAHHBIX CHCTEM, MPH pPellleHUH 32124 NPopeccCHOHATLHO 1esiTe TbHOCTH

OIIK-2.2: Bblﬁl/lpaeT H UCHOJIB3YET COBPEMECHHBIEC I/lHq)OpMalIl/IOHHLIe TEXHOJIOI'HA U IPOrpaMMHBI€ CPEACTBA, B TOM YHCJI€
0T€YE€CTBCHHOI'0 MPOU3BOACTBA, HA BCEX CTAAUAX KU3HCHHOI'0 IMKJIA I/lH('l)OpMaIll/IOHHle H ABTOMATU3HMPOBAHHBIX CUCTEM,
IIPH pelICHUH 3aaa4 rlpod)eccnox-[am:]-loi/i JEeATCJIBHOCTH

OIIK-2.3: BiageeT cnoco0HOCTHIO MPUMEHSITH MHH(OPMAIIMOHHbIE TEXHOJIOTHU U MPOrpaMMHbIE CPeACTBA, B TOM YHCJIe
0Te4eCTBEHHOT0 MPON3BO/JCTBA, IPH PelIEHHH 337124 NPoecCHOHATBLHOM 1eSITeTbHOCTH

B pe3yabTaTe ocBoOeHHS TMCHUILIAHBI 00yYaIOLIUICS T0/KeH

3.1|3naTh:

3.1.1|CoBpeMeHHBIE METOIBI COOpPa TAaHHBIX O 3aIPOCaX U MOTPEOHOCTSX MOJIB30BATEINEH,

3.1.2|Metoauku corIacOBaHUS U YTBEPAKJICHUS TPeOOBAHUN NPUMHUPUTENBHBIX K aBTOMATH3UPOBAHHON
MHTEIIEKTYalbHOI/ HHQOPMaHOHHOIT cHcTeMe,

3.1.3|OcHOBHBIE MPUHILIUIIBI, METOABI U CPEACTBA OpPraHM3alny aBToMaTn3upoBanHoit U T-undpactpykrypsr,

3.1.4|CeteBbie IPOTOKOJIHI,

3.1.5|53bIkK IPOTPaMMHPOBAHUS,

3.1.6|HCTpyMEHTBI ¥ METOABI IPOTOTHIIUPOBAHMS I10JIH30BATENLCKOI0 HHTEp(deiica aBTOMaTU3NPOBAHHON CUCTEMBI,

3.1.7|VIHCTpYMEHTBI U METO/IbI ONIpEIeNICHHS POU3BOICTBEHHBIX MIOKA3aTEINeH NesITeTbHOCTH OpraHu3aliH,

3.1.8|Ouenku kauectBa U 3)(HEKTUBHOCTH aBTOMATU3UPOBAHHBIX HHTEIUICKTYaIbHBIX/HH()OPMALIIOHHBIX CHCTEM,

3.1.9 COBpCMeHHLIe TEXHOJIOTHH, ITIOAXOAbI U CTAHAAPTHI aBTOMATU3alluu OpraHru3alum,

3.1.10|CocraB 1 GpyHKIHOHATIBHBIE BO3MOKHOCTH COBPEMEHHBIX HH()OPMALIOHHBIX TEXHOJIOTHH, B YaCTH aHAJIHN3a,
IIPOEKTUPOBAHHUS U Pa3pabOTKU aBTOMATU3UPOBAHHBIX CUCTEM, IIPU PELIEHUHU 3a/1a4 NPOeCCHOHANBHON NeATebHOCTH,

3.1.11|CocraB 1 GpyHKIHMOHATIBHBIC BO3SMO>KHOCTH COBPEMEHHBIX IIPOrPaMMHBIX CPEICTB, B YaCTH aHAJIN3a, IPOSKTUPOBAHUS U
pa3paboTKH aBTOMAaTU3UPOBAHHBIX CUCTEM, IIPH PEILIEHUU 3a1a4 IPO(eCcCUOHAIbHON e TeNbHOCTH,

3.1.12| AnmapaTHBIH 1 IPOrPaMMHBIN COCTaB CUCTEM PEalbHOTO BPEMEHH,

3.1.13|OcHOBHBIE MOHATHS 1 ONIPEACICHHS CHCTEM PEalbHOrO BPEMEHH,

3.1.14|OcHoBHOE Ha3HAUCHUE ONEPALIMOHHBIX CUCTEM PEATBEHOT0 BPEMEHH, UX IPHHIUITHATIBHBIE OTIMYHS OT ONEPAIMOHHBIX
cUcTeM OOLIEro Ha3HAYEHUs,

3.1.15|Kmnacce! oneparmoHHBIX cucTeM peaibroro Bpemenn (VxWorks, 0S9, pSOS, LynxOS, QNX, VRTX),

3.1.16|CocraB omnepalMOHHBIX CHCTEM PEaTbHOTO BPEMEHH,

3.1.17|®ynkunonan SCADA-cuctem,

3.1.18|ITonsTre npeprIBaHus,

3.1.19|TTonsTHS MHOTONIPOLIECCOPHBIE 1 MHOTOHUTEBBIE BHIUMCIICHNS,

3.1.20|Apxutextypy cucrem OPTOSOFT, ULTRALOGIC,

3.1.21|Crpykrypy npunoxenuii Ha RTKernel u RTTarget-32,

3.1.22|Pacumpenus peansroro Bpemenn st Windows NT.

3.2|Ymern:

3.2.1|CobupaTh HCXOTHYIO TOKYMEHTAIUIO, JAHHBIE O 3alPOCaxX U MOTPEOHOCTSIX MOIb30BaTEls,

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

3.2.3|YcranaBnuBath npasa A0CTyNa K (aiiiam u nankam,




3.2.4|Pa3pabarbsiBaTh METPUKH PAOOTHI CUCTEM,

3.25 Pa3pa6aTLIBaTI> TIOJIB30BATCIIbCKYIO JOKYMCHTAUIO U PETIIaMCHTHBIC JOKYMCEHTDI IS aBTOMaTI/I?:I/IpOBaHHOﬁ CHUCTEMC,

3.2.6|Pactipenensith paboTy M BEIIEIATH PECYPCHI,

3.2.7|CtpouTh CXeMbl IPUYMHHO-CIIECTBEHHBIX CBSI3el aBTOMAaTU3MPOBAHHON CUCTEMBI,

3.2.8|OmnpenensaTh napaMeTpbl aBTOMATU3UPOBAHHOM CHCTEMbI, KOTOPBIE JOJDKHBI OBITh YITY4IICHBI,

3.2.9|YcranaBnuBaTh NIPUYMHBI BOSHUKHOBEHHS JIC(PEKTOB U HECOOTBETCTBHM, YCTPAHITh 0OHAPYKEHHBIC HECOOTBETCTBHS,

3.2.10|TIpousBonuth cpaBHUTENbHBIH aHanu3 SCADA-cucteM,

3.2.11| AHann3upoBaTh CBOMCTBA ONEPALIOHHBIX CHCTEM PEabHOTO BPEMEHH,

3.2.12|Oprann3oBbIBaTh MapasieabHbIC BEIUUCICHHS,

3.2.13|Onpenensth HEOOXOAUMBIC M JOCTATOUHBIC YCIIOBHS pPean3alliy CUTHAIA,

3.3|Baagern:

3.3.1|Metoaukamu cOopa UCXOIHON JOKYMEHTAIIUH,

3.3.2|Meromamu u criocobamu cO60pa JaHHBIX O 3aIPOCaX ¥ MOTPEOHOCTSX MOIb30BATEIICH,

3.3.3|MeTtoxnkamu coryiacoBaHUs U yTBEPIKACHUS TPeOOBAaHMIT K aBTOMATH3UPOBAHHON HHTEIUICKTYaIbHOW/HH(POPMAIIMOHHOM
cHCTEME,

3.3.4|HaBbikamu pa3pabOTKU apXUTEKTYPhI U TIPOTOTUIIOB aBTOMATU3UPOBAHHBIX HHTEIUICKTYaIbHBIX/HH()OPMAIIMOHHBIX
cHucTeMe,

3.35

Hasbikamu HCIIpaBJICHUA I[e(i)eKTOB M HECOOTBETCTBUI B APXUTECKTYpPE, ,I[PISaﬁHC, MporpaMMHOM KOJ€ U JOKYMCHTAallUN K

CHCTEME,

3.3.6

HaspixaMu ommcanust 00IINX TpeOOBaHUH K CHCTEME, 0OBEKTY, aBTOMAaTU3UPOBAHHON CHCTEME,

3.3.7

Haspixamu aHanm3a 3aUKCUPOBAHHBIX B CHCTEME Ae(DEKTOB U HECOOTBETCTBUI C YUETOM apXUTEKTYpPHI U TH3aiHa

CHUCTEMBI,

3.3.8

Hasbikamu I/IHq)OpMI/IpoBaHI/ISI 3aKa34yrlKa O BO3MOXXKHOCTSX TUIIOBOM CUCTEMBI U BapuaHTax €€ MOZ[I/I(I)I/IKaIlI/II/I,

3.3.9

Hasbikamu OIpeACICHUA 3HAUNMbBIX rokasatesiei JCATCIbHOCTH 00BEKTa aBTOMaTU3allui, Ha UBMECHEHNUC KOTOPBIX

HaIpaBJIeH NPOEKT,

3.3.10|CriocoOHOCThIO IPUMEHSITh HHPOPMAITHOHHBIC TEXHOJIOTHU M TPOTPaMMHBIE CPEIICTBA MIPH PEIICHUU 337134
poeCCUOHANBHON AESATEILHOCTH,
3.3.11|HaBbixamu ycraHoBkH U paboTsl co SCADA-cucremoi,
3.3.12|ITonsrtusimu cucteMsl paspabotku (host) u cuctems! ncronsenus (target),
3.3.13|OcnoBamu padotsl ¢ OCPB cemetictBa UNIX,
3.3.14|PacumpenusiMu peanbroro Bpemenn st Windows NT.
4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI (MOIYJIST)

Kon HaunmenoBanue pasnenos u TeM /Buj | Cemectp / | YacoB | Komneren- | JIutepatypa IIpnmeyanue

| 3aHATHA 3aHaATHA/ Kvpc 10407
Paznen 1. OcHoBHble noHsaTHA ACY
TII. UadopmanoHHbIi NpoLEcChI.
IloHsATHS CUTHAJIOB.

11 THIIBI CHCTEM pEaTbHOI'O BPEMEHHU 6 2 OIlK-2.1 |JI1.1J11.2 J11.3
(«XKecTKOro BpeMEHH», «MATKOTO TIK-5.1 K- JI1.4J12.1
BpeMeHmn»). [Iprmepsr 9.1 JI2.2J13.1 JI3.2
aBTOMAaTU3UPOBAHHBIX CUCTEM PEAIBbHOTO 01023354
BpeMeHu. OrpeieneHre H COCTaB CUCTEM 35
peanbHOTO BpeMeHU. OOBEKT, COOBITHE,

BpeMsI peakiuu Ha coobiTHe. CocTaB U
(YHKIMOHAIBHBIE BO3MOXHOCTH
COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH M IPOTPaMMHBIX CPEJCTB
ABTOMAaTH3UPOBAHHEIX cucTeM. /JIek/

1.2 OnepanyoHHBIE CUCTEMBI PEAILHOTO 6 3 OIIK-2.1 [JI1.1 JI11.2 JI1.3
Bpemenu (CPB). I[Tpumepsr CPB. OIlK-2.3 JI1.4J12.1
Cocras CPB. Monynu BBoa-BbIBO/A, MK-9.2 K- [J12.2J13.1 JI3.2
KOMITBIOTED C MPOrPAaMMHBIMHU 9.31IK-13.2 | 51 2223 D4
cpenctBamMu. OTHOBpEMEHHO 25
npoucxozsmue coobrrus. /Cp/




1.3

WudopmanmoHHslii mporiecc.
Du3nYecKHe XapaKTePUCTUKH CUTHAJIOB.
Heob6xoanmble 1 1OCTaTOYHBIE YCIOBHS
curHana. THCTPyMEHTBI H METOIbI
OIIpeAeIeHHs IPOU3BOACTBEHHBIX
ToKaszareneil eI TeIbHOCTH
opranuszanuu. MHpopMalnoHHbIN
nporiecc. HeoOXoanMbIe M IOCTaTOYHBIC
YCIIOBHS peanu3anuu curHana. /Jlex/

MK-9.1 K- |JI1.1 JI1.2 JI1.3

13.1

JI1.4J12.1
J12.2J13.1 JI3.2
01323354
35

1.4

WHudopmaimoHHbIii mporiecc.
dusnyeckre XapaKTepPUCTHKU CHUTHAJIOB.
Heo6xoauMble U JOCTATOYHBIE YCIOBHS
peanmsarmu curHana. OnpeneneHue
HapaMeTpPOB, KOTOPBIE TOJDKHBI OBITH
yIydlIeHsl Ipyu apToMaTu3anuu. /Cp/

IK-9.2 TIK- |JI1.1 JI1.2 JI1.3

12.2 TIK-
13.2

J11.4J12.1
J12.2J13.1 JI3.2
01323324
35

1.5

[Mpouecc ynpaBneHusI, OCHOBHBIE CITIOCOOBI
yIpaBJieHUsI aBTOMaTH3UPOBAaHHBIMU
cucreMam. CeTeBbIe IPOTOKOJEL.
CoBpeMeHHBIE METO/IbI COOpa TaHHBIX O
3aIpocax U MOTPEeOHOCTSIX MOTb30BaTEIeH
JUIsl aBTOMATHU3aliK cucteMbl. CTaTudeckue
Y TMHAMAYECKHe CUTHAIBL. [IUCKpeTHbIe
CUrHaJIbl. PeanbHbIe CUTHABL.
Knaccudukanus npouneccos. Teopema
Korensauxosa. [Iporecc ynpaBneHmus.
/J1ex/

OIIK-2.1
IK-5.1 IIK-
12.1

J1.1J11.2
JI1.3 J11.4J12.1
J12.2J713.1 J13.2
010323354

95

1.6

Crarudeckue U AMHAMHYCCKUAC CHTHAIBL.
HermpepsIBHBIC, TUCKPETHBIC CHTHATIBL.
DopmManu3aIys peaibHBIX CUTHAJIOB TIPH
aBTOMaTH3aIMy cucTeMsl. Knaccndukanus
MH()OPMAIMOHHBIX IIporieccoB. COop
HCXOJHON JOKYMEHTAINH, JAHHEIX O
3aIpocax U HOTPEOHOCTSX MOJIL30BATENS IS
aBTOMATH3AIMH MPOU3BOJICTBA. MeTOIBI 1
crocoObl cOOpa JaHHBIX O 3alPOCax U
HOTPEOHOCTSX MOIB30BaTENCH TS
aBTOMAaTHU3alu CUCTEMBI. CTaTI/I‘ICCKI/IC nu
JVHAMHYIECKHE CHTHAIBL. J{CKpeTHBIE
curHajbl. PeajsbHbIe CUTHAIIBL.
Kraccudukanus nponeccos. Teopema
Korensaukosa. IIponecc ynpasneHus
aBTOMATH3UPOBaHHOM cuctemoit. /Cp/

OIIK-2.2
IK-5.2 TIK-
9.2 TIK-13.2

J1.1J11.2
JI1.3 J11.4J12.1
J12.2J713.1J13.2
0103023354

35

1.7

Knaccugpukamus ACY TII. TunoBas
¢yakunonansHas crpykrypa ACY TII B
ACOWNY. OcHOBHBIE IPUHIIMITBI, METOJBI U
CpelcTBa OpraHu3alul
aBTOMaTu3upoBaHHoi UT-
uaopactpykrypsl. Cucremsr SCADA/DCS.
CoBpeMeHHbIE IOAXO0/Ibl M CTAHIAPThI
aBTOMATH3alUK Opranu3anuu. /JIex/

OIIK-2.1
IIK-5.1 TIK-
9.1 TIK-12.1

IK-13.1

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

95

1.8

OcHosuble ¢pynkiun ACY TII.
AHaNIM3UPOBATH, COTIIACOBBIBATD
YTBEpKIaTh TPEOOBaHUS TPUMHPHTEIBHBIX
K aBTOMATH3UPOBaHHOM
WHTEJUIEKTYaIbHOW/MHPOPMAIIHOHHO
cucreme. PazpabarbiBath
TMOJTE30BATENBCKYIO TOKYMEHTALIUIO U
periaMeHTHBIE JOKyMEHTHI aBTOMAaTH3aIuI
npou3BocTBa. Tunosas GyHKIMOHAIbHAS
crpykrypa ACY TII B ACONY.
Ocob6enHoct SCADA-cucrem u ux 0030p.
/Cp/

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

-12.2 TIK-
13.2 TIK-
13.3

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

IK-12.1 TIK | 31 32 33 54

95

Paznen 2. Cucrembl SCADA/DCS




2.1 ITousTHE CBSI3M, BXOIHBIX U BEIXOIHBIX 2 OIlK-2.1 JI1.1 J11.2
kaHanoB. [Taketsl TPACE MODE, OIIK-2.2 |JI1.3J11.4J12.1
GENESIS, FIX32, Master SCADA. MK-5.1 TIK- |J12.2J13.1 JI3.2
Metoauku cornacoBaHus M yTBEP)KICHUS 12.1TIK- | 212233 54
TpeOOBaHUI IPUMHPHUTEIIHHBIX K 12.3 TIK- 25
aBTOMAaTU3HPOBAaHHOU 13.1
MHTEJUICKTYaIbHOW/UHPOPMAIIHOHHO
cucreme. /Jlex/

2.2 Hnrepoeiic makera GENIE. TIponecc 15 OIIK-2.2 J1.1J11.2
cosganus crpareru. CxeMbl IPUYHHHO- OIIK-2.3 |JI1.3 JI1.4J12.1
CJIEZICTBEHHBIX CBS3€H ITPU aBTOMATHU3AIMH. MK-5.2 TIK- |J12.2J13.1 JI3.2
ITpuunHbl BOSHUKHOBEHUS Ae(EKTOB U 9.2TIK-9.3 | 5132233 D4
HECOOTBETCTBUH, ycTpaHeHHE MK-12.2 TIK 95
00OHapyKEHHBIE HECOOTBETCTBUS B -12.3
ABTOMAaTH3MPOBAHHBIX CUCTEMAaX. MEeTOIUKH
COIJIaCOBaHMS U YTBEPXKICHUS TPeOOBaHUM K
aBTOMATH3UPOBAHHOMN
UHTEIUICKTYaJIbHOH/ MH(OPMAITOHHOM
cucteme. PazpaboTka apXUTEeKTypsI 1
IPOTOTHUIIOB aBTOMAaTH3UPOBAHHBIX
HHTEJUICKTYaIbHBIX/MH(OPMAIIMOHHBIX
cucreme. Mcnpasnenue 1edexToB u
HECOOTBETCTBHH B apXUTEKType, TU3aiHE,

IPOrpaMMHOM KOJI€ U JOKYMEHTAIUU K
ABTOMAaTH3UPOBAHHOI cHcTeMe. AHANIN3
3a(PUKCHPOBAHHBIX B CUCTEME JIe(EKTOB U
HECOOTBETCTBUM C yIETOM apXUTEKTYPHI U
J3aiiHa aBTOMaTH3UPOBAHHON CHCTEMBI.
Pazpaborka SCADA-cucremsl.
HUcmnons3oBanue Trace Mode.

TToHsTHE CBA3H, BXOTHBIX U BHIXOTHBIX
kanajoB. [Takerst TPACE MODE,
GENESIS, FIX32, Master SCADA.

/J1ab/

2.3 TlonsaTre cBSA3M, BXOJHBIX M BBIXOJIHBIX 2 OIIK-2.1 JI1.1J11.2
kaHasoB. Mcnons3oBanne nakeros TPACE OIlK-2.2 [JI1.3 J11.4J12.1
MODE, GENESIS, FIX32, Master SCADA. OIlK-2.3 [JI2.2J13.1 JI3.2
Konrponbnas pabdota. /Cp/ IIK-5.1 T[IK- | B1 22 33 54

5.2 TIK-9.2 25
I1K-9.3 TIK-
12.2 TIK-
12.3
Pa3nea 3. OnepannoHHbIe CHCTEMBI
peanbHOr0 BpeMeHH NP aBTOMATH3AIHH.

3.1 OrnepanroHHbIE CUCTEMBI PEaTbHOTO 2 OIlK-2.1 JI1.1JI11.2
BpeMeHH. CBOMCTBa ONIEpAllMOHHBIX CUCTEM MK-5.1 IIK- |JI1.3 JI1.4J12.1
peanbHoro Bpemenu. [Ipumenenue 12.1 K- [J12.2J13.1 JI3.2
OTEPAIMOHHBIX CUCTEM PEAIbHOTO BPEMEHH 13.1 210203354
npu aBToMatu3anuu. IToHsATHs cucTeMbI 95
paspaborku (hOSt) 1 cucTeMBI UCTIONTHEHUS
(target). MecTo cOBpeMeHHBIX TEXHOIOTHit
ABTOMATH3AaIHH, OTICPAIIMOHHBIX CUCTEM
PeanbHOrO BPEMEHH U CUCTEM PEaIbHOTO
BpeMenu. /Jlex/

3.2 OrneHka kauecTBa pa3pabaTbiBaeMOi 4 OIlK-2.1 JI1.1J11.2
SCADA-cucremsl. OniepaiiioHHbIe CHCTEMBI OIIK-2.2 |[JI1.3 JI1.4J12.1
peanbHoro BpeMeHu. OCHOBHOE Ha3HAYEHUE OIIK-2.3 |JI2.2J13.1 JI3.2
OTIEPAIIIOHHBIX CHCTEM PEaIbHOTO BPEMEHH. TIK-5.1 TIK- | 31 22 233 54
IIpyHUMNIHANBEHBIE OTJINYHS ONEPAMOHHBIX 5.2 TIK-9.2 95
CHCTEM PEaIbHOTO BPEMEHH OT IIK-9.3 T1K-

OIEPALMOHHBIX CUCTEM O0ILETr0 Ha3HAYCHHUS. 12.2 TIK-
IMousTust cucremsl pazpaborku (host) u 12.3 TIK-
cucTeMsl McnonHeHus (target). /Cp/ 13.2




3.3 Knaccel onepaiioHHbIX CHCTEM PealibHOTO OIlK-2.1 JI.1J11.2
Bpemenn: VXWorks, OS9, pSOS, LynxOS, TIK-9.1 TIK- |JI1.3 J11.4J12.1
QNX, VRTX. fI3biku mporpaMMHUpOBaHHUS 12.1 TIK-  [J12.2J13.1 JI3.2
IPUMEHUMBIX ATl CO30aHUs 12.31IK- | 9122033 54
ABTOMAaTH3UPOBAHHBIX CHCTEM PEAILHOTO 13.1 25
BpemeHH. /Jlex/

34 0030p U cpaBHEHHUE S3BIKOB OIlK-2.1 JI.1J11.2
MIPOTPaMMHUPOBAHUS JUIA pa3paboOTKu OIIK-2.2 |JI1.3 JI1.4J12.1
aBTOMATH3UPOBAHHBIX CHCTEMBI PEabHOTO OIlK-2.3 [JI12.2]J13.1 JI3.2
BpeMeHH. Kitacchl onepanoHHbBIX CUCTEM [IK-5.1 TIK- | D1 22 23 54
peansHoro Bpemenu: VxXWorks, OS9, pSOS, 5.2 TIK-9.2 25
LynxOS, QNX, VRTX. /Cp/ I1K-9.3 TIK-

12.3 TIK-
13.2 TIK-
13.3

3.5 Knaccel onepaiioHHBIX CHCTEM PealibHOTO MK-9.1 1IK- | JI1.1 JI1.2
BpeMeHH. THCTpyMEHTBI 1 METOIbI 12.1 TIK-  [JI1.3 JI1.4J12.1
MPOTOTHITUPOBAHUS TOJIb30BATEIHCKOTO 131 JI2.2J13.1 J13.2
uHTepdeiica aBTOMaTU3UPOBAHHON 010323354
cuctembl. CHCTEMBI C MOHOJIUTHBIM SITPOM. 25
MonynbHOCTb, CTPYKTYPUPOBAHHOCTh U
MpeICKa3yeMOCTh aBTOMAaTH3HPOBaHHBIX
CHCTEM peallbHOro BpeMeHu.  /JIex/

3.6 Kiacchl onepannoHHBIX CHCTEM PEaIbHOTO OIlK-2.1 JI.1J11.2
BpeMeHH. THCTpyMEHTBI 1 METObI OIIK-2.2 |JI1.3 JI1.4J12.1
MPOTOTHITUPOBAHUS TOJIb30BATEIHCKOTO OIlK-2.3 [JI2.2]J13.1 JI3.2
unrepdeiica aist cozganust SCADA-cucrem. [IK-5.1 T[IK- | 91 22 33 54
MoypHOCTb, CTPYKTYPUPOBAHHOCTD U 5.2 TIK-9.2 25
[IPEACKa3yeMOCTb aBTOMaTU3UPOBAaHHBIX IK-9.3 TIK-
cucteM peanbHoro spemenu.  /Cp/ 12.2 TIK-

12.3

3.7 TTons3oBarenbckue npunoxenus UNIX OIlK-2.1 JI.1J11.2
peanbHOTO BpeMeHH (KOMITHUIIATOPHI, MK-5.1 IIK- |JI1.3 JI1.4J12.1
MAKEeThl, PA3INIHbIE HHCTPYMEHTAIbHbIE 9.1 TIK-12.1 |J12.2J13.1 JI3.2
cucteMsl). THTEpdeiic monbp30BaTeNbCKUX MK-13.1 01023354
npoueccos. /JIex/ 95

3.8 TTons3oBarenbckue npunoxenus UNIX OIlK-2.1 JI.1J11.2
peaNbHOTO BpeMeHH (KOMIIIIATOPEI, OIlK-2.2 [JI1.3 J11.4]12.1
MAKeThl, PA3IMIHbIE HHCTPYMEHTAIbHBIC OIIK-2.3 |JI2.2J13.1 JI3.2
cucrembl). PazpaboTka unTepdeiica IIK-5.1 TIK- | 31 22 23 54
I0JIb30BaTENIbCKUX MPOIIECCOB 5.2TIK-9.2 25
aBTOMAaTH3HPOBAHHBIX CUCTEM PEAIIBHOTO I1K-9.3 TIK-

Bpemenu.  /Cp/ 13.2 TIK-
13.3

3.9 PesunenrtHsle cpencra pa3paboTKy, OIlK-2.1 JI1.1JI11.2
CpelCTBa SMYIISILIMHU IEJIEBOTO MpoIieccopa, TIK-5.1 IIK- (J11.3 JI1.4J12.1
CIeIabHBIE CPENICTBA OTIAIKH 5.2 TIK-12.1 |J12.2J13.1 JI3.2
B3aUMOJICUCTBYIOLINX 3a/1a4, CPE/ICTBA IK-13.1 | 313233 54
MOJIEIMPOBAHUS TIPH PEIICHHH 33124 95
ABTOMAaTH3AL[M1 IPOU3BOACTBA C
WCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOIOTHIA
aBToMartuzauuu. /JIex/

3.10  [PesuneHTHBIEC CpencTBa pa3paboOTKY, OIIK-2.1 J1.1J11.2
CpezcTBa SMYJISIMY 1IEJIEBOTO MPOoleccopa, OIlK-2.2 [JI1.3 JI1.4J12.1
CIIeLUATIbHBIE CPEJICTBA OTJIAJIKI OIIK-2.3 |J12.2J13.1 JI3.2
B3aMMOJCHCTBYIOIINX 3a7a4, CPEACTBA TIK-5.1 TIK- | 31 22 233 54
MOJIEJIMPOBAHUS NIPU PELIEHNH 3a/1a4 5.2 TIK-9.2 95
aBTOMAaTH3alNU IPOU3BOICTBA C IIK-9.3 T1K-
UCIIOJI30BAHUEM COBPEMEHHBIX TEXHOJIOTUH 12.3 TIK-
aBroMaTu3anuu. OLeHKH KayecTBa 1 13.2 TIK-
3G (PEKTUBHOCTH aBTOMaTH3UPOBAHHBIX 13.3

MHTEJUIEKTYaIbHBIX/MH(OPMAIIMOHHBIX
CHCTEM peajbHOro BpeMeHH. [1oroToBka
Joknana u npeseHranuun. /Cp/




3.11  |Bpems mepexIO4eHHs KOHTEKCTA. 2 OIIK-2.1 J1.1J11.2
TexHonorus 00pabOTKH CUTHAJIOB C OIlK-2.2 |[JI1.3 JI1.4J12.1
JATYHKOB IPH aBTOMATHU3aINH (CBEACHUI O IIK-5.1 TIK- |J12.2J13.1 JI3.2
MIPOUCXOISNINX COOBITHAX). [TapaenbHoe 9.1TIK-12.1 | 31 32 33 54
BBINIOJTHEHWE, MHOTOTIPOLIECCHBIE, TIK-13.1 25
MHOTOHHUTEBBIE BEIYHCIIEHHS. PazMepsl
CUCTEMBI HUCTIOTHEHUs. BO3MOKHOCTH
ucroaHeHus cuctemsl u3 113V (ROM).
3aBHCHUMOCTH CUCTEM peaslbHOrO BpEMEHU
OT anmaparypsbl, OT OIePAHOHHBIX CHCTEM
peanbHOTO BpeMeHu. /Jlex/

3.12  |Bpems nepeximoucHUS KOHTEKCTA. 5 OIIK-2.1 J1.1J11.2
[MapannensHOE BBITIONHEHHE, OIlK-2.2 |JI1.3 JI11.4J12.1
MHOTOIPOIIECCHBIE, MHOTOHUTEBBIE OIIK-2.3 |J12.2J13.1 JI3.2
BBIUHCIeHHs. Pa3mMeprl cuctemsl [K-5.2TIK- | 1 92 33 54
UCTIOJNHEHHSI. BO3MOXKHOCTB MCIIOJTHEHUS 9.2 TIK-9.3 25
cucremsl u3 [13Y (ROM). Onucanue IIK-12.2 TIK
o01mux TpeboBaHuUil K cUCTeMe, OOBEKTY, -12.3 TIK-
aBTOMATH3MPOBaHHOH cucTeMe. Bpemst 13.2 TIK-
peakiiu cuctemsl (BPC, interrupt latency). 13.3
3ampoc Ha IpephIBaHUE, 3aITyCK
nporpamMMbl 00paboTku coobitus. /Cp/

Pa3gen 4. MexaHu3Mbl peajibHOTO
BpeMEeHH.

4.1 ba3oBble MEXaHNU3MBI PEAIBHOTO BPEMEHH. 2 OIIK-2.1 J1.1J11.2
CocTaB U (pyHKIIMOHATBHBIC BO3MOXHOCTH MK-5.1 TIK- [JI1.3 JI1.4J12.1
COBPEMEHHBIX aBTOMaTU3UPOBAaHHBIX 9.1 TIK-12.1 |JI2.2J13.1 JI3.2
CHCTEM peasibHOTO BpeMeHHu. /JIex/ IK-13.1 215233 54

25

4.2 MexaHH3MBI pealibHOTO BpeMeHH. ba3oBbie 18 OIlK-2.2 JI.1J11.2
MEXaHHU3MBbl pealibHOro BpeMeHu. ba3ossie, OIIK-2.3 [JI1.3J11.4J12.1
00s13aTesIbHbIe MEXaHU3MBbI: CHCTEMA [IK-5.2 TIK- [JI2.2J13.1 JI3.2
IIPUOPUTETOB U AITOPUTMBI 9.2TIK-9.3 | D1 22 33 54
IUCTIeTYepU3any (IMHAMUYECKIE, IIK-12.2 TIK 35
NIPUOPHUTETHBIE, MOHOTOHHBIE, 4IalITUBHBIE -12.3 TIK-

u 1p.). Mu(popMHpOBaHHEe 3aKa3unKa O 13.2 TIK-
BO3MOYXHOCTSIX TUTIOBOM CHCTEMBI U 13.3
BapHaHTax ee MoauduKannm.

OnpezesneHus 3HaYMMBIX TOKa3aTeNei

JeATeTbHOCTH 00BEKTa aBTOMATH3AIINH, Ha

M3MEHEHHE KOTOPBIX HAMPABIICH MTPOCKT.

[MpumeHeHne NHHOPMATHOHHBIX

TEXHOJIOTHI U MPOTPAMMHBIX CPEJICTB MPH

pelreHny 3a1a4 npoQecCHOHATBHOM

JeSITENILHOCTH ISl CO3JJAHUSI CUCTEM

peansHOro BpeMeHu. Onucanue o0mmx

TpeOOBaHUii kK cucTeMe, 00BEKTY,

aBTOMAaTH3HPOBAHHOH CUCTEME PEaIbHOTO

BpeMeHu. /J1ad/

4.3 baszoBbie MeEXaHU3MBI pealbHOTO BPEMEHH. 5 OIlK-2.1 JI1.1JI11.2
MexaHHU3MBbI peabHOTO BPEMEHH. OIlK-2.2 [JI1.3 J11.4J12.1
VYcraHoBneHue npas JocTyna K (aiinam u OIIK-2.3 |J12.2J13.1 J13.2
MarKkaM aBTOMAaTU3HPOBAHHBIX CUCTEM [IK-5.1 TIK- | 31 32 53 54
peanbHOTO BpeMeHu. baszoBbie, 5.2 TIK-9.2 25
00s13aTeNIbHbIE MEXaHU3MBIL: CHCTEMa [1K-9.3 TIK-

MIPHUOPHUTETOB U aJITOPUTMBI 12.2 TIK-
Jucrerdyepusanuy (IMHaMHYECKUE, 12.3 TIK-
MIPUOPUTETHBIC, MOHOTOHHBIC, aJIANITHBHBIC 13.2

u 1p.). Ilpakruueckas padora. /Cp/

Pa3nen 5. MexaHu3Mbl B3aUMOAEH CTBUA
3amad.




5.1 MexaHu3MBI B3aUMOJICHCTBHS 3a1a4 2 OIIK-2.1 JI1.1J11.2
aBTOMATH3MPOBAHHBIX CHCTEM PEATBHOTO TIK-5.1 IIK- (JI11.3 JI1.4J12.1
BpeMeHU. CpeacTBa CHHXPOHU3AIMU 12.1 TIK-  [JI2.2J13.1 JI3.2
MIPOIIECCOB U Mepeau JaHHBIX MEXKIY 131 21523354
HUMH: ceMa(opbl, MBIOTEKCHI, COOBITHS, 25
CHUTHAJIBI, CPECTBA IS pabOTHI ¢
pasnensieMoil MaMsIThIo, KaHaJbl JAHHbIX,
oueper COOOIICHUH, CpeICcTBa I padOThI
¢ Taiimepamu. /Jlex/

5.2 MexaHHU3MBI B3aUMOJICHCTBUS 3a/1a4. 15 OIIK-2.2 JI1.1J11.2
Hcnonb3oBaHue CPEICTB CUHXPOHU3AINN OIlK-2.3 [JI1.3 J11.4712.1
MIPOLIECCOB U NEPEaun JAHHBIX MEXIY MK-5.1 IIK- |J12.2J13.1 JI3.2
HUMH: ceMa(opbl, MBIOTEKChI, COOBITHS, 5.21IK-9.2 | 513233 54
CHUTHAJIBI, CPEJCTBA UL pabOTHI € I1K-9.3 TIK- 25
pasnenseMoil maMsThI0, KaHAIBl JAHHBIX 12.2 TIK-

(pipes), ouepeu cooOIIeH I, CPECTBA LIS 12.3 TIK-
pabotsr ¢ Taiimepamu. CorlacoBaHus U 13.2 TIK-
YTBEpXKJEHUs TpeOOBaHUH K 13.3
aBTOMATH3MPOBAHHON

HHTEJUIEKTYaIbHOW/ MHPOPMATMOHHOH

cUcTeMe pealbHOro BpeMeHu. [IpumeHenue

METOZIOB ¥ CIIOCOOO0B cOOpa TaHHBIX O

3ampocax M IOTPeOHOCTSIX MOJIb30BaTeNeH

JUISl aBTOMATU3aIMY TIPOU3BO/ICTBA.

Pacmipenenenne paboT u BeIAeICHNE

pecypcoB npu aBToMaru3auu. PazpaboTku

METPHKHU pabOTHl aBTOMAaTH3UPOBAHHOMH

cucreMsl. /J1ab/

5.3 Amnanu3 3aUKCUPOBAaHHBIX B 5 OIlK-2.2 JI.1J11.2
aBTOMATH3UPOBAHHOH cucTeMe 1ePEeKTOB U OIIK-2.3 |JI1.3 JI1.4J12.1
HECOOTBETCTBHUH C yU4ETOM apXUTEKTYPHI 1 TIK-5.2 TIK- |J12.2J13.1 JI3.2
JM3aiiHa aBTOMAaTU3UPOBAHHOW CHCTEMBI. 9.2T1K-9.3 | B1 52 D53 54
MexaHu3MBI B3aUMOJIEHCTBH 3a1a4. I1K-12.2 TIK 35
Hcnonp3oBaHue cpecTB CHHXPOHU3ALUH -12.3 TIK-

MPOLIECCOB U Mepeaur JAHHBIX MEXKITY 13.1 TIK-
HUMH: ceMa(opbl, MBIOTEKCHI, COOBITHS, 13.2 TIK-
CHUTHAJIBI, CPEJICTBA [T pabOTHI C 13.3
pa3zaensieMoi NaMAThI0, KaHANbI JAaHHBIX,

ouepeny COOOIIEeHUH, cpeacTBa sl pabOThI

¢ taiimepamu.  /Cp/

Pasnen 6. IlporpamMHbIe cpeacTBa

CHCTEM peajbHOI0 BpeMeHH.

6.1 BcerpoenHbie MexaHU3MBI KOHTPOJIS 2 OIlK-2.1 JI1.1JI11.2
LIETIOCTHOCTH KOJIOB, HHCTPYMEHTHI JIJIs1 TIK-5.1 IIK- |J11.3 J11.4J12.1
pa6otst ¢ Watch-Dog taiimepamu. 9.1 TIK-12.1 |J12.2J13.1 JI3.2
Criennduyeckue MEXaHU3MBbI: CUCTEMBI IK-13.1 | 313233 54
BBOJIa-BBIBOJIA, YIIPABIICHUS MIPEPHIBAHHUIMH, 25
pabota c namsreto. /Jlek/

6.2 Crienuduyeckne MEXaHU3MBbl: CUCTEMBI 4 OIIK-2.1 JI1.1JI11.2
BBO/1a-BbIBO/1a, YIIPABICHUS IPEPbIBAHUAMY, OIIK-2.2 [JI1.3 JI1.4J12.1
paborta ¢ mamsTb0. BcTpoeHHBIE MEXaHU3MbI OIlK-2.3 |JI2.2J13.1 JI3.2
KOHTPOJIS LETOCTHOCTH KOJIOB, M[K-5.2 IIK- | 91 92 33 54
HHCTpYMeHTHI 11t paboTel ¢ Watch-Dog 9.2 TIK-9.3 25
taiimepamu. /Cp/ MK-12.2 TIK

-12.3 TIK-

13.2




6.3 Pacumupenust pealbHOro BpeMEHH AJIst OINK-2.1 J1.1J11.2
Windows NT. Cucrema 06paboTku ITK-5.1 TIK- |JI1.3 JI1.4J12.1
IpepbIBaHUM, IPUOPUTETHI (KJIACCHI). 13.1 J12.2J13.1 J13.2
Texnonorust NT u VxWorks, NT u InTime. D192 23 D4
B03MO0XXHOCTb KOHPUTYPUPOBAHUS 25
Windows NT u co3manust BCTpOEHHBIX
koHurypanuit. /JIex/

6.4 Texnonorus NT u VXWorks, NT u InTime. OIIK-2.3 JI1.1 J11.2
B03MOKHOCTH KOHPHUTYPHPOBAHHS MK-5.2 TIK- [J11.3 JI1.4J12.1
Windows NT u co3nanus BCTPOSHHBIX 9.2TIK-9.3 |J12.2J13.1 JI3.2
koHurypauuii. Pedepar. /Cp/ MK-12.2TIK | 51 52 33 54

-12.3 TIK- 25
13.2 TIK-
13.3

6.5 Oneparonnast cuctema Windows CE. OIIK-2.1 JI1.1J11.2
Hcnonn3oBanue Real-Time JAVA u MK-5.1 K- [JI1.3 JI1.4J12.1
Embedded JAVA. JlononHuTeIbHbIE 9.1 TIK-12.1 [J12.2J13.1 JI3.2
OnbIMOTeKY, pearu3yIoue IK-13.1 IIK | 31 22 33 54
MIOJIMHOKECTBa IIPOTPAMMHOTO -13.2 25
unrepdeiica WIN32. /Jlex/

6.6 JonomuuTtenpHble OUOIHOTEKH, OIIK-2.2 JI1.1 J11.2
peanu3yoIre NoIMHOKECTBA OIlK-2.3 |JI1.3 J11.4]12.1
nporpamMmHoro unrepgeiica WIN32. /Cp/ IIK-5.2 TIK- |JI2.2J13.1 JI3.2

9.2TIK-9.3 | D1 22323 24
IK-12.2 TIK 25
-12.3 TIK-
13.2 TIK-
13.3

6.7 RTKernel-32, RTTarget-32. Ctpykrypa OIIK-2.1 JI1.1J11.2
npunoxennit Ha RTKernel u RTTarget- 32. TIK-5.1 TIK- [J11.3 JI1.4J12.1
Cranmapr MOK-61131. /Jlex/ 12.1 TIK-  |J12.2J13.1 J13.2

131 21323354
25

6.8 IIporpamMMHBIE CpeICTBA TPOCKTHUPOBAHHS OIlK-2.2 JI.1J11.2
CUCTEM peallbHOTO 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
Crpykrypa npunoxenuii Ha RTKernel u 9.31IK-12.2 | 31 3233 54
RTTarget- 32. Cranmapt MOK- 61131. MK-12.3 TIK 25
/Cp/ -13.2 TIK-

13.3

6.9 Tunosas cTpykTypa HHGOPMAITHOHHO- OIK-2.1 J1.1J11.2 Konrponbnas paborta.
YIPaBJISIONIEH BEIYUCIUTEIEHOM TIK-9.1 IIK- |JI1.3 JI1.4J12.1
aBTOMAaTH3HMPOBAHHOM CHCTEMBI PEAIEHOTO 121 JI2.2J13.1 J13.2
Bpemenu. Cuctema ULTRALOGIC. 013523354
Cucrema OPTOSOFT. KonTponbHas 25
pabora. /Jlex/

6.10 Tunosas cTpykTypa HH(POPMAIIMOHHO- OIlK-2.2 JI1.1JI11.2
YIPABISIOMEH BBIYUCIUTENBHON CHCTEMBI OIIK-2.3 |JI1.3 JI1.4J12.1
peanbHOTO BpeMeHU. APXUTEKTYpa CUCTEM TIK-9.2 TIK- [JI2.2J13.1 JI3.2
ULTRALOGIC, OPTOSOFT. /Cp/ 9.31IK-12.2 | 51 32 33 D4

MK-12.3 TIK 25
-13.2 TIK-

13.3




6.11

Dk3aMeH /Dk3ameH/

6 27 OIlK-2.1 |[JI1.1J11.2J11.3
OIIK-2.2 J11.4J12.1
OIlK-2.3 [JI2.2J13.1 JI3.2
MK-5.1TIK-| 913233 54
52 T1IK-9.1 35
IK-9.2 IIK-
9.31IK-12.1
MK-12.2 TIK

-12.3 TIK-

13.1 IIK-

13.2 IIK-

13.3

BOHpOCLI K 3K3aMCHY

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI U 3aaHUSs

HpeHCTaBHeHO OTACIIBHBIM JOKYMEHTOM

5.2. TeMbl NHCbMEHHBIX PaGoT

HpeﬂCTaBﬂeHO OTACJIbHBIM JOKYMEHTOM

5.3. @oHjx OLIEHOYHBIX CPECTB

Hpe,Z[CTaBJ'IeHO OTACIIBHBIM JOKYMEHTOM

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHIEYHEHWE JTUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 [Cmupnos IO. A. TexHuueckne cpeacTBa aBTOMAaTU3aIMU U YIIPABIICHUS: Canxr-IlerepOypr: 1
yuebHoe ocobue Jlans, 2018,
2NIEKTPOHHBINA pecypc
JI1.2 |Te6ens E. C., Teopust aBTOMaTH3aIMY TEXHOIOTHUECKUX IPOIECCOB onmacHbIX |OMck: OMcKuii 1
IMactyxoBa E. €. MIPOU3BOJCTB: YueOHoe mocobue rOCyJapCTBEHHBII
TEXHUYECKUI
yHuBepcuter, 2017,
2JIEKTPOHHBIN pecypc
JI1.3 |Cxuprnanze A. T, ABTOMaTH3aLUs TEXHOJIOTHYECKUX TpoLieccoB U mpou3BoAcTB: |Capatos: Aii [Tu Op 1
®demorToB A. B., VueOHuk Menua, 2019,
Xomuenko B. T. 2JIEKTPOHHBINA pecypc
JI1.4 |Tapses, H. A, OcCHOBBI aBTOMATU3aI[MH1 aPXUTEKTYPHOTO ITPOEKTUPOBAHUSL: Mocksa: MUCH- 1
AnexceeBckas, 5. A.  |yueOHO-MeToIMUIECKOE TTOCOOHE MI'CY, ObC ACB,
2020, sneKkTpOoHHBIH
pecypc
6.1.2. JlonoTHuTeIbHAS JJUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konny-Bo
JI2.1 |I'punenxo IO. b. CucTeMsbl peanbHOro BpeMeHH: YueOHoe nocobue Tomck: Tomckuit 1
roCyJapCTBEHHBIN
YHUBEPCUTET CUCTEM
YIIpaBJICHUS U
Panuo3NIeKTPOHUKH,
2009, s5eKkTpOoHHBIH
pecype
ABTOpBI, COCTaBUTEIH 3aryiaBue WznarensctBo, ron | Konuu-so




JI2.2 |3aBwsuioB B. A., ABTOMaTH3aLUA TEXHOJIOTHUECKUX IPOLIECCOB U MHKEeHEepHbIX |Mockaa: 1
Jpsaxonos . H., cucteM: COOpPHUK Hay4HBIX TPYJOB, HOCBSIIEHHbIH 50-1eTHI0O  |MOCKOBCKUIA
Cenesnés b. I1., kadeaps! " ABTOMATH3ALIUS HHKCHEPHO-CTPOUTEIBHBIX TOCY/IapCTBEHHBIN
Pasymenxko /1. H., TEXHOJIOTUH" CTPOUTENIBHBIN
Mopozosa H. IO. yauBepcutet, DbC
ACB, 2010,
3JIEKTPOHHBIN pecypc
6.1.3. MeTroanueckue pa3paboTku
ABTODBIL, COCTaBUTEIH 3arnaBue W3zparensctBo, rox | Konuu-so
JI3.1 |Bopounkos b. H., ABTOMaTHKa M aBTOMAaTHU3alis IPOU3BOJCTBEHHBIX NpoleccoB: |Cankr-IleTepOypr: 1
Kysnenos B. B. Metoandeckue ykazaHHs CaHkT-
IerepOyprekuit
rOCy/IapCTBEHHBIN
apXUTEKTYPHO-
CTPOUTENbHBIN
yHuBepcuter, ObC
ACB, 2014,
2NIEKTPOHHBINA pecypc
JI3.2 |Auenxo E. A, WudopmarioHHbIe TEXHOIOTHH: YIpaBlIeHHe U 0e30macHocTh: |CypryT: 2
Kpusnnkas M. A. METOANYECKUE PEKOMEH AL W3narenbckuii neHTp
Cypl'Y, 2016,
3JIEKTPOHHBINA pecypc
6.2. [Tepeyennb pecypcoB HHGOPMAIMOHHO-TeJIEKOMMYHHKANMOHHO¥ ceTn "UHTepHeT"
D1  |Poccuiickuii 0611e00pa3oBaTebHbIA TOPTAL.
32  |DnexTpoHHBIH xKypHaT OTKPHITHIE CUCTEMBI
D3  |Caiit UH)OPMALMOHHBIX TEXHOJIOTHH.
D4  |KoMmmbroTepHBIH TOpTaT
35  |XKypuan Uudopmanmonnsie pecypcsl Poccun.
6.3.1 Ilepeyenb MpOrpaMMHOro odecrnevdeHust
6.3.1.1]0OS Windows XP, W7, W8&.
6.3.1.2
6.3.1.3|1urerpupoBannsiii maker MS Office.
6.3.1.4|IIporpamMmsl Opay3epsl.
6.3.1.5
6.3.1.6|Cpena paspaborku MS Visual Studio
6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|T"apanT-uHbOpMaIOHHO-IPaBOBO# mopTai. http://www.garant.ru/
6.3.2.2|Koncynsrantllintoc —HaexHas npaBoBas moaepikka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIMHBI (MOZY JISI)
7.1| 1 mpoBeeHUs JIGKIHMOHHBIX 3aHATHH HEOOX0AMMA ayIUTOPHS, OCHAILIIEHHAS! KOMIIBIOTEPOM U MYJIbTUMEIUIHHBIM
000pyIOBaHHEM.
7.2| s npoBeieHns 1aGOPATOPHBIX 3aHATHH HEOOXOIMM KOMIBIOTEPHBIH Ki1ace, 000pyA0BaHHbIM TEXHUKOH U3 pacyeTa OAuH
KOMIIBIOTEP Ha OJIHOTO 00Y4aroLIerocs, ¢ 00yCTPOEHHBIM pabOYUM MECTOM IPEeroJaBaTes.
7.3| TpebyroTcst nepcoHallbHbIE KOMIIBIOTEPHI ¢ TporpaMMHbIM -~ obecnieueHneM MS OFFICE, nokanbHas BBIYUCIUTENBHAS CETh

€ BBIXO/IOM B TI00abHYyIo ceTh Internet.




