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1. IIEJIM OCBOEHU A TUCHHUATIJIMHBI

1.1{Lienbto 0OCBOEHMS AUCLUILIMHBL SIBJISIETCS OJIyUeHUE 3HAHUH B 00J1aCTH TEOPHHU CO3AaHUS U (DYHKILIMOHUPOBAHUS CUCTEM
pearbHOrO BPEMEHH B Pa3IMUHBIX BUAAX JIESTEILHOCTH, 3HAHUH 00 HHCTPYMEHTAIBHBIX CPEACTBAX X ITPOSKTUPOBAHMS, a
TaKOKe 3HAHUH COBPEMEHHBIX HayUHBIX U IPAKTUUECKUX METOJIOB IIPOEKTUPOBaHus U (PyHKIHoHUpoBanus ACONY
texnonoruueckumu nporneccamu (ACY TII), unrerpupoBanubix (MACY), HHTErpUPOBaHHBIX CUCTEM 00pabOTKH
undopmaruu, APM ornepaTopoB TEXHOIOTHUECKUX OOBEKTOB.

2. MECTO JUCIHMIIJIMHBI B CTPYKTYPE OOII

Hwuxin (pazgen) OOITL: |BI.B.Z[B.07

2.1| TpeboBaHus K NpeABaAPUTE/IBHOI MOAT0TOBKE 00y4YaroIerocs:

2.1.1|ba3bl naHHbBIX 1 0a3bl 3HAHUH

2.1.2| OOBEKTHO-OPUEHTHPOBAHHOE MTPOrPAMMHUPOBAHHE

2.1.3| CucremHO€e porpaMMHOe obecrieueHne

2.1.4| UndopMaliuoHHbIE TEXHOJIOTHH

2.1.5| OcHOBBI IPOrPaMMHPOBAHHS

2.1.6| OniepaninoHHBIC CUCTEMBI

2.2| JucuMmInHbI ¥ MPAKTHKHU, /ISl KOTOPBIX 0CBOEHHE JAHHOM TUCHMILINHBI (MOAYJIS]) HEOOX0IUMO KaK
npeiecTByollee:

2.2.1|HTennexTyanbHble CUCTEMBI

2.2.2|TIporpaMmmupoBaHre MOOMIIBLHBIX YCTPOUCTB

2.2.3| Unrepdeiicer IC

2.2 4| PacripeenieHHbIE CHCTEMBI

2.2.5|3amura nadopmanum

3. KOMIIETEHIINY OBYYAIOIIET OCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCIIUIIIMHBI
(MOJIYJIST)

IIK-13.1: leMoHCTpHpPYeT 3HAHUSA B 00J1aCTH HHCTPYMEHTOB U METO0B BepH(PHKAIMH CTPYKTYPbI IPOrpaMMHOI0 KOAA,
HHTErpallOHHOr0 TeCTHPOBAHNS, TECTHPOBAHHNS He(PYHKIHOHAJILHBIX U (PYHKIMOHAJILHBIX XaPAKTEPHUCTHK CHCTEMBI,
KOJHMPOBaHHsA HA sI3bIKAX NPOrPaMMHPOBaHHsA; METOJ0B TECTUPOBAHHUSI, OCHOB IPOIPAMMHPOBAHHUA M CHCTEMHOI0
aJIMHHUCTPHPOBAHUS, PErJIAMEHTOB HHTEIPALIMOHHOI0 U MOAY/ILHOI0 TECTUPOBAHUS, YIIPABJICHUS] KA4eCTBOM
(KOHTpPOJIbLHbIE CIIUCKH, BepU(HUKaNHs, BATUAALNA, IPUEMO-CAATOYHbIE HCIILITAHNA), I3BIKOB COBPEMEHHBIX OM3Hec-
NPHJIOKEHNH, HHCTPYMEHTOB M METOA0B onpeaeaeHust PUHAHCOBBIX H NPOH3BOACTBEHHBIX NOKa3aTe/Iel JeaTeJbHOCTH
OPraHU3alHM, OLIEHKH KadecTBa H 3(PheKTUBHOCTH HHTE/IEKTYAJIbHBIX/HH()OPMAIIMOHHBIX CHCTEM, OCHOB yIIPaBJIeHUS
B3aMMOOTHOLICHHSIMH ¢ KIIHEHTAMH H 3aKa34YHKAMH, 0TPACJICBOil HOPMATHBHO-TEXHUYECKOH JOKYMEHTAlMH, COBPEMEHHBIX
NO/IXO0/10B U CTAHJAPTOB ABTOMATH3aLUU OPraHU3alUU

IIK-13.2: AHaau3upyeT pe3yJbTaTbl TECTHPOBAHUS, BepUPULIUPYeET CTPYKTYPY NPOrpaMMHOI0 K0/1a, TeCTUPYeT NPOTOTHIIbI
CHCTEM HA NPOBEPKY KOPPEKTHOCTU APXUTEKTYPHBIX PellleHU, yCTaHABINBAET IPOrPAMMHOE o0ecliedyeHUe, BbINOJIHACT
napaMeTpH4ecKyl0 HACTPOIiKY, INIAHUPYeT NPOEeKTHbIe PA0OThI, IOAr0TABJIUBAET NPOTOKOIbLI MEPONPHUSITHIA, TPOBepsieT
apXMTEeKTYpPY M Au3aiiH, pa3pabdaTbiBaeT METPHKH padoThI CUCTeM, pa3padaTbiBaeT M0J1b30BATEIbCKYI0 JOKYMEHTALUIO

perjaMeHTHbIE JOKYMEHTBI, pacipeeisieT padoThl M BblieJisieT pecypchl, CTPOUT cXeMbl IPHYMHHO-CJIeICTBEHHBIX CBs3eii,
yCTaHaB/IHBAaeT IPaBa JocTyna K (ailiam U nankam, NporpaMMHoe odecrieyeHne, onpeaeisiT IapaMeTpbl, KOTOPbIe J0IKHbI
OBITH yJIyYIlIeHbl, YCTAHABJIUBAET NPUYMHBI BOSHUKHOBeHNs 1edeKTOB U HeCOOTBETCTBHUI, yCTPaHsieT 00HAPY KeHHbIe
HECOOTBETCTBUS

IK-13.3: Brageer HaBbIKaMH aHAIN3a 32a()UKCUPOBAHHBIX B cucTeMe 1e()eKTOB M HECOOTBETCTBHI € YUeTOM apXUTEKTYPhI U
JAU3aliHA CHCTEMBI, BeJIeHUs MPOTOKO0JIa MPHEMOYHBIX UCIIBLITAHUH, BepUPUKAIUH CTPYKTYP 0a3 IaHHBIX U NPOrPAMMHOI0
KO/Ia HA OCHOBE TPe0OBaHMIi 3aKA3YNKA, BLISIBJICHUSI M ONMHCAHUA OTKJIOHEHN padoThI CHCTEMbI OT TPEOOBAHUI U OKUIAHUIT
3aHHTEPECOBAHHBIX JINL, KOHTPOJISI COOTBETCTBHS Pa3padoTAHHOI0 KO/Ia M MPoIecca KOAUPOBAHHUS HA SI3bIKAX
NMPOrpaMMHUPOBAHUSA NPUHATHIM B OPraHU3ALMH U MPOEKTe CTAHAAPTAM M T€XHOJIOTUAM, HACTPOHKH CHCTEMBI /I
ONTHMAJBHOIO PelleHNs 32124 3aKa34YHKa, MH(POPMHUPOBAHHUS 3aKa34HKA 0 BO3MOKHOCTAX THIIOBOH CHCTEeMBbI H BApHAHTAX
ee MoAH(pUKANMH, HA0JI0JeHUS 32 POBedeHNeM IPUEMOYHbIX HCIBITAHUI CHCTEMbl YYACTHUKAMH KOMaH/Ibl IPHEMKH,
HA3HAYEeHHUs NMPaB J0CTYNA K PENO3UTOPHIO JAHHBIX O BBINIOJHEHHH PadoT M0 CO3JaHMI0, MOAM(HKALMH U CONPOBOKICHUIO
CHCTEMBbI, 00y4eHHs] Y4ACTHUKOB padoueil rpyninbl MeTOIUKe OLIEHKU FOTOBBIX CUCTEM, ONpe/ieJIeHHs1 BO3MOKHOCTel
JOCTHKEHHS] COOTBETCTBUS HHTEJIEKTYAIbHBIX/HHPOPMAaLIMOHHBIX CHCTEM NEPBOHAYAJIbLHBIM TPEOOBAHUIM 3aKA34HKAa,
onpejaeeHns 3HAYMMBbIX MOKa3aTeJleil 1esITeJIbHOCTH 00beKTa aBTOMATH3ALMH, HA M3MEHEHHe KOTOPBIX HANPaBJieH MPOEKT

MK-12.1: lemoHCcTpUpPYeT 3HAHHS CeTEBBIX MPOTOKOJIOB, CHCTEM XpPaHEeHHS U AaHAIN3a 0a3 JaHHBIX, TEOPUH 023 TaHHBIX,
SI3bIKOB IPOrPaMMMPOBAHNSA H PadOThI ¢ 6a3aMU JAHHBIX, HHCTPYMEHTOB H METO10B BepHUUKALMH U IPOEKTHPOBAHUS
CTPYKTYPbI 6a3bl IaHHBIX, THCTPYMEHTOB U METO/10B NPOTOTHIIMPOBAHUS N0/Ib30BaTe/ILCKOI0 HHTEp(deiica, ocHOB
agmunucrpuposanus CYB/]

IK-12.2: Bepupuuupyet u pa3padatbiBaeT CTPYKTYpPY 0a3 JaHHBIX, COTJIACOBHIBAET MOJIb30BaTeLCKHUI HHTep(eiic ¢
3aKa34YMKOM, YCTaHABJIMBAET NMPaBa 10CcTyna K ¢aiijiaM U nankam, aJirOpuTMHU3HPYET IeATeTbHOCTh




IK-12.3: BrageeT HaBbIKaMH aHAJIN3a Pe3yJIbTATOB TECTOB, BepUPUKANNU CTPYKTYPHI 623 TaHHBIX OTHOCHTEJIHHO
ApPXHTEKTYPbI CHCTEM M TPeGOBAHUI 3aKa34iKa K HUM, ONMCaHUs o01IMX TpeOOBaHMIl K cucTeMe, 00beKTa,
aBTOMATH3UPYEMOT0 CHCTEMOIi, onpeaeIeHHsI OTPAHUYEHUH CHCTEMBbI, IJIAHUPOBAHNS MPOEKTHBIX PadoT, pa3padoTKu
CTPYKTYPHbI 023 JAHHBIX HHTEJIEKTYAJbHBIX/MHGOPMAIMOHHBIX CHCTEM B COOTBETCTBHH € APXUTEKTYPHOI cienudukanmeii

IIK-9.1: /leMoHCcTPUPYeT 3HAHUS OCHOBHBIX IPUHLMIIOB, METOA0B M cpeAcTB opranusanuu UT-undpacrpykrypsl u
NMPOBeIeHUsI MPHEMO-CAATOYHBIX UCTIBLITAHUHN (BaJIUIAUMI) MHTE/LIEKTYAIbHBIX/UH()POPMALIMOHHBIX CHCTEM

IIK-9.2: BeisiBisieT, aHAIU3HPYET, COTJIACOBLIBAET H YTBEP KAAeT TPeOOBAHUS K HHTENIEKTYa IbHBIM/MH(POPMAIITHOHHBIM
CHCTEMAaM, OCYLIEeCTBJISIET MPUEMO-CIATOYHbIE HCITBITAHMS

IIK-9.3: Baageer HaBbIKaMH pPa3padoTKH apXUTEKTYPhI U NPOTOTHIIOB HHTE/JIEKTYAJILHBIX/MHPOPMAIMOHHBIX CHCTEM,
Pa3padoTKy M yNpaBJieHUsI JOCTYNOM K IaHHBIM 0a3 IaHHBIX, HCNPaBJIeHUs 1edeKTOB H HECOOTBETCTBHIl B apXUTEKTYpe,
au3aiiHe, MPOrpaMMHOM KO/ie M JOKYMEHTAIUH K CHCTeMe, IPOBeAeHHUsI PHeMO-CIaTOYHBIX HCIBITAHUI M 0CYIIeCTBJIEHHS
ONTHUMM3AIUH PadoT

IIK-5.1: leMoHCTpHUpPYeT 3HAHUS COBPEMEHHbIX METOAMK NPOBeIeHUsI AHKETUPOBAHMS, HHTEPBLIOUPOBAaHMs, cOOPa HCXOTHOM
JOKYMEHTALMH, MeTO/10B c00Pa IaHHBIX 0 3aIIPOCaxX M MOTPeOHOCTSAX MOJIb30BaTe e, HHCTPYMEHTOB U MeTO/10B
¢opmupoBanus, cOrJIacoBaHUs U YTBepP:KAeHHUS TPeOOBaHNIi MPUMEHUTENbHO K MHTEJVIEKTYAIbHOI/MH(OPMAIMOHH 0
cucreme

IIK-5.2: Bpino/HseT aHKeTHPOBAHHE U HMHTEPBbIOMPOBaHNe, COOMPAET HCXOAHYIO0 JOKYMEHTAIUI0, JaHHbIE 0 3aNpocax u
NMOTPeOHOCTAX MOoJIb30BaTelIel, (POpMUpYeT, COIJIaCOBbIBAET U YTBEP:K/AaeT TPeOOBAHUSI IPUMEHHTEIbHO K
MHTEJVIEKTYAJIbHOI/MH(pOPMALMOHHOI cucTeMe

IIK-5.3: Brageer MeToIMKaMH NPOBe/IeHUs] AHKETHPOBAHUSI, MHTEPBLIOUPOBaHUsI, cOOPa MCXOHOM JOKYMEHTAllUH,
MeTO/IaMH U c1oco0aMu c00pa JaHHBIX 0 3aNPOCaX U NOTPeOHOCTSX MOJIb30BaTe eii, HHCTPyMEeHTaAMH M MeTOAAMM
¢opmMupoBaHUs, COTJIACOBAHMS M YTBEP:KAeHHS TPeOOBaHNI K HHTEJLUIEKTYAJIbHOI/MH(OPMALMOHHOI cucTeMe

OIIK-2.1: JleMOHCTpHpYeT 3HAHHSA COCTaBa U (YHKIMOHAJIbHBIX BO3MOKHOCTElH COBPeMEHHbIX HH(GOPMALIMOHHbBIX
TEXHOJIOTHIi U POrpaMMHBIX CPEeCTB, B TOM YHcJIe 0Te4eCTBeHHOI0 MPOM3BOJACTBA, B YACTH AHAJIN3A, IPOCKTHPOBAHUS U
pa3padoTkn MHGOPMALMOHHBIX H ABTOMATU3HPOBAHHBIX CHCTeM, IPU PeLlleHHH 321a4 NpogeccHOHANLHO 1esiTeJTbHOCTH

OIIK-2.2: BoiOupaeT 1 HCNOJIB3yeT COBpeMeHHbIe MH(OPMAaIMOHHBIE TEXHOJOTHH M MPOrPaMMHbIE CPeACTBA, B TOM YHCJIe
0Te4YeCTBEHHOI0 MIPOU3BOACTBA, HA BCEX CTAAUSAX KU3HEHHOT0 MUKJIA HHGOPMATHOHHBIX H ABTOMATH3HPOBAHHBIX CHCTEM,
NPH pellleHUH 32124 NPo(dhecCHOHATLHOM AesiITeTbHOCTH

OIIK-2.3: Biageer cioco0HOCTHI0 MPUMEHATH HHGOPMAIIHOHHBIE TEXHOJOTHH H MPOrPaMMHBbIE CPEACTBA, B TOM YHCJIe
0Te4eCTBEHHOT0 MPOU3BO/JCTBA, NPU PellIeHNH 32124 NPOoPecCHOHATbHOI 1esITeJILHOCTH

B pe3yabTaTe ocBoOeHUsI AMCHUTLIMHBI 00ydalomuiics 10KeH

3.1|3uartsp:

3.1.1]CoBpeMeHHbBIE METO/IbI COOpa IaHHBIX O 3aMPOCax M MOTPEOHOCTSX MOJIb30BATENCH,

3.1.2)MeToauku cornacoBaHUs M YTBEP:KACHUS TPeOOBaHUIT IPUMHUPHUTEIBHBIX K HHTEIUICKTY IbHOH/HH(OPMAIIMOHHON
cHucTEME,

3.1.3| OcHOBHBIE IPUHIIHIIBI, METOIBI K cpeAcTBa opranmzanuu U T-uabpacTpyKTyphI,

3.1.4| CeteBble IPOTOKOIIBI,

3.1.5| SI3bIKK TpOrpaMMHUpPOBaHUS,

3.1.6| UIHCTpyMEHTBI ¥ METOIbI TPOTOTHIIMPOBAHHUS TTOJB30BaTENBCKOTO HHTEepdeiica,

3.1.7| uCTpyMEHTHI U METOMBI ONpPEAeTIeHNUs IPON3BOICTBEHHBIX MOKA3aTeNe NS TeIbHOCTH OpraHN3aIiH,

3.1.8|Ouenku kayecTBa U 3PPEKTUBHOCTH MHTEIUIEKTYaIbHBIX/HHPOPMALIMOHHBIX CHCTEM,

3.1.9| CoBpemeHHBIE TOIXOBI ¥ CTAHAAPTHI ABTOMATH3AIMH OPraHU3aIluH,

3.1.10| CoctaB u pyHKIIMOHATEHBIE BO3MOXKHOCTH COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, B YaCTH aHAJIN3a,
HPOEKTHPOBAHMSA U Pa3pabOTKN aBTOMATH3MPOBAHHBIX CHCTEM, TIPU PEIICHHH 331a4 MPO(GeCCHOHATBHON IeATEeNbHOCTH,

3.1.11|CoctaB u GHyHKIIHOHAIBHBIE BO3MOYKHOCTH COBPEMEHHBIX MTPOrPAMMHBIX CPE/ICTB, B UACTH aHAJIN3a, TPOCKTHUPOBAHUS U
pa3pabOTKH aBTOMATH3UPOBAHHBIX CHCTEM, TIPHU PEIICHHUH 3324 MPOPECCHOHAIBHOMN AeATEIbHOCTH,

3.1.12| AmapaTHBIN U MPOTPAMMHBIA COCTaB CUCTEM PEATbHOTO BPEMEHH,

3.1.13| OCHOBHEBIC TIOHSATHUS U OMIPEJICIICHUS CUCTEM PEATbHOTO BPEMEHH,

3.1.14| OcHoBHOE Ha3HAYCHHUE OMIEPATMOHHBIX CHCTEM PEATbHOTO BPEMEHH, UX TIPHHITUITHAIBHBIE OTIINYHS OT ONEPATHOHHBIX
CHCTEM OO0IIIero Ha3HAYCHUS,

3.1.15|Knaccel onepanroHHbIX ciucteM peanbHoro BpeMenu (VxWorks, OS9, pSOS, LynxOS, QNX, VRTX).

3.1.16| CocTaB onepaiiOHHBIX CHCTEM PEATLHOTO BPEMEHH,

3.1.17| ®ynukuonan SCADA-cucrem,

3.1.18|[TousiTre pepsIBaHIS,

3.1.19| [ToHSATHSI MHOTOTIPOIIECCOPHBIE 1 MHOTOHUTEBBIC BHIYHCIICHMS,

3.1.20] Apxurektypy cucrem OPTOSOFT, ULTRALOGIC,

3.1.21| Ctpykrypy npunoxenuii Ha RTKernel u RTTarget-32,

3.1.22| Pacmupenus peanpHoro Bpemenu aist Windows NT.




3.2

YMeTh:

321

COGI/IpaTB HUCXOOHYIO JOKYMCHTAIUIO, JAHHBIC O 3aI1Ipocax u HOTp€6HOCTHX 110JIB30BATECIIA,

3.2.2

AHaIM3UPOBATH, COTJIACOBBIBATH U YTBEP)KAATh TPEOOBAHMUS TPUMUPUTENBHBIX K HHTSIUICKTYaIbHON/HH(OPMAIIMOHHOMN
cucreMe,

323

YcraHnaBnuBaTh IpaBa A0CTy1a K (ailiaM U nankam,

3.2.4

PaspabaTbIBaTh METPUKHU PaOOTHI CHCTEM,

325

Pa3pabaTsIBaTh MOIB30BATENBCKYIO JOKYMEHTAIUIO M PETJIaMEHTHBIE JOKYMEHTHI,

3.2.6

Pacnipenenarts paboTy 1 BEIIETSTH PECYPCHL,

3.2.7

CTpOI/ITL CXEMbI MPUYUHHO-CJIICACTBCHHBIX CBﬂ3eﬁ,

3.2.8

OmnpenensaTs napaMeTpbl, KOTOPBIE JTOJDKHBI OBITh YITyUIIeHBI,

329

VYcranaBnuBaTh OPUYUHBI BOSBHUKHOBCHUA ,He(beKTOB u HeCOOTBeTCTBHﬁ, YCTpaHATb 06Hapy)KGHHI>Ie HCCOOTBCTCTBUA,

3.2.10

[IpouzBomuTh cpaBauTenpHbN aHau3 SCADA-cuctem,

3.2.11

AHanM3upoBaTh CBOMCTBA ONEPAIIMOHHBIX CUCTEM PEaJbHOIO BPEMEHH,

3.2.12

OpFaHI/I?;OBI)IBaTI) napajiiCJIbHbIE BbIYUCIICHUA,

3.2.13

OHpe)IeJ'IfITL HCO6XOI[I/IMI)IG 1 JOCTATOYHBIC YCJIIOBUS pe€ajin3allii CUTrHAJIaA.

33

Baanern:

33.1

MertoaukaMu coopa UCXOIHOM JTOKYMEHTAIINH,

332

Mertomamu 1 criocobamu cO0pa TaHHBIX O 3aMPOCcax U MOTPEOHOCTSIX MOJIb30BaTENIeH,

333

MCTOJ_'[I/IKaMI/I COrjlaCoBaHHus U YTBEPXKACHUA T‘p€6OBaHI/Iﬁ K I/IHTCJ’IJ’IeKTyaﬂLHOﬁ/HHdﬁ)OpMaHHOHHOﬁ CUCTEMCE,

334

HaBbikamu pa3paboTKK apXUTEKTYPhI 1 IPOTOTUIIOB MHTEIUIEKTYaIbHBIX/HH(POPMAIIHOHHBIX CHCTEME,

335

Hasbikamu ucnipaBieHus 1e()eKTOB U HECOOTBETCTBUI B apXUTEKTYpE, IU3aifHe, IPOrPaMMHOM KOJIE M TOKYMEHTAIHU K
CHCTEME,

3.3.6

HaBbikaMu onucanust O6HII/IX Tp€6OBaHHﬁ K CUCTEME, O6T)6KTy, aBTOMaTI/IBI/IDOBaHHOfI CUCTEME,

33.7

HaBrikamu aHanm3a 3apKCUPOBaHHBIX B CHCTEME Ie()EKTOB U HECOOTBETCTBHM C yUETOM apXUTEKTYPhI U TU3aiiHa
CHUCTEMBI,

338

Haspikamu I/IHCbOpMI/IpOBaHI/Iﬂ 3aKa34yMKa O BO3MOXXHOCTSAX TUIIOBON CHCTEMBI K BapHaHTax €€ MOJ_'[I/I(I)I/IKaI_II/II/I,

339

Hagwixkamu ONpEACIICHUA 3HAYUMBIX MoKa3aTeneH qeATeIbHOCTH o0BeKTa ABTOMAaTHU3allui, HAa U3BMCHCHHUE KOTOPBIX
HarrpaBJICH ITPOCKT,

3.3.10

CriocoOHOCTBIO MPUMEHSTH HH(OPMALIMOHHBIE TEXHOJIOIMH U IIPOrPAaMMHBIE CPEJICTBA IIPU PELICHNUH 3aa4
npodeccroHaNbHON AESTENEHOCTH,

3.3.11

Haspikamu ycTanoBku 1 padbotsl co SCADA-crucTeMol,

33.12

Ionsarusmu cuctems! pazpadotku (host) u cucteMsl ucronHeHus (target),

3.3.13

OcnoBamu pabotsl ¢ OCPB cemeiictBa UNIX,

3.3.14| PacimpenusiMu peanbaoro Bpemenu s Windows NT.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIVINHBI (MOAYJIST)
Kon HaumenoBanmue pa3aenoB u tem /Bux | Cemectp /| YacoB | Komneren- | Jlureparypa IIpumeuanue
3aHSITHS 3aHsATHS/ Kypc 137008
Pa3nen 1. OcHOBHBIE MOHATHSA CHCTEM
peajibHOro BpeMeHH.
HNndopmanuoHHbIii mpouecc.

1.1 OCHOBHBIE IIOHSTHUS U OIPECICHUS 6 2 OIIK-2.1 J1.1J11.2
CHCTEM pealbHOTO BpEMEHH, [IK-9.1 [IK- | J11.3J12.1 JI2.2
OIlepallMOHHbIE CUCTEMBI PEATIBHOTO 12.1 JI2.3J13.1J13.2
BpeMeHH. [laTunkn, MOIyTH BBOIA- 2132523524
BBIBO/Ia, KOMITBIOTEP C IPOTPaMMHBIMH 35
cpenctBamu. OTHOBpEMEHHO
npoucxozsue coobitus. Cocras u
(YHKIIMOHAIEHBIE BO3MOYXHOCTH
COBPEMEHHBIX HHPOPMAaIIMOHHBIX
TEXHOJIOTHI ¥ IPOTPAMMHBIX CPEICTB
/JTex/

1.2 OCHOBHBbIC TTOHSATHS U OTIPE/ICIICHHS 6 3 OIIK-2.1 JI.1J11.2
CUCTEM PEAIBHOTO BpeMEHH. THIIBI OIlK-2.2 |JI1.3J12.1J12.2
CHCTEM pealbHOTO BPEMEHH (<OKECTKOTO OIIK-2.3 | JI2.3J13.1JI3.2
BPEMEHIY, «MATKOI'O BPEMEHU). MMK-9.21TIK- | 013233 54
Ompenenenre 1 COCTaB CHCTEM 9.3 T1IK-13.2 25
peansHOrO BpeMeHu. OOBeKT, coObITHE,

BpeMsl peakuuu Ha coObitue.  /Cp/




13 MHCTpyMEHTBI M1 METOIBI OTIPEACIICHUS T1K-9.1 TIK- JI1.1J11.2
MPOM3BOJICTBEHHBIX IMOKa3aTesei 13.1 JI1.3J12.1J12.2
JIEATEIBHOCTH OPTaHU3AIIMHU. JI2.3J13.1J13.2
MubopManmoHHbI# mporecc. 21325354
du3nUecKue XapaKTePUCTHKH CUTHAJIOB! 25
JUIATENILHOCTh CUTHANA, IIMPHHA CIIEKTPa
CHUTHaJIa, PEBBIIICHHE CUTHAIA HA
nmomexoit. HeoOxomumble 1 10CTaTOUHBIE
yCIIOBUS peanu3aiuu curHana.  /JIex/

14 OrnpeneneHre mapaMeTpoB, KOTOPBIE I1K-9.2 TIK- JI1.1 JI1.2
JIOJDKHBI OBITH YITyYIIIEHBI. AHATH3HPOBAHNE 12.2TIK- | J11.3J12.1 J12.2
CBOMCTB OIEPaIMOHHBIX CHCTEM PEAIbHOTO 13.2 JI2.3J13.1 J13.2
BpeMeHH. MH(bOopMaIMOHHEIH TTpoIiecc. 213253 54
dusznyecKkre XapakTepruCTUKN CUTHAJIOB: 25
JUIATEIILHOCTh CUTHANA, IIUPHHA CIIEKTPa
CUTHaJIa, IPEBBINICHUE CUTHAIA HAJT
nomexoil. Heo6xoanmbie 1 10CTaTOUHbIC
ycioBus peanusanuu curaana.  /Cp/

1.5 Cratuyeckue 1 IMHAMUYECKHE CUTHAJIBI. OIIK-2.1 JIT.1J11.2
HenpepbiBHBIE, TUCKPETHBIC CUTHAJIBI. IIK-5.1 I[IK- | JI1.3J12.1 J12.2
dopmanuzaliys peajbHBIX CUTHAJIOB. 12.1 JI2.3J13.1 J13.2
Knaccudukarms nHGOpMaHOHHBIX 21325354
nporeccoB. Teopema KorenpHukoBa. 25
TIponecc ynpapiieHust, OCHOBHBIE CIIOCOOBI
ynpasieHusi. CeTeBbie MPOTOKOJIBI.

CoBpeMeHHbIC METO/IbI COOpa JaHHBIX O
3arpocax U NoTpeOHOCTSX MOJIb30BATENICH.
/JTex/

1.6 Cratuyeckue 1 IHHAMUYE€CKHE CUTHAJIBL. OIIK-2.2 JIT.1J11.2
HenpepbiBHBIE, TUCKPETHBIC CUTHAJIBI. TIK-5.2 TIK- | J11.3J12.1 J12.2
dopmanuzanys peaJbHBIX CUTHAJIOB. 5.311K-9.2 |J12.3J13.1J13.2
Kiaccudukarus uHGOpPMAaHOHHEIX TIK-13.2 21325354
mnporeccoB. CO0p MCXOAHOM TOKYMEHTAIINH, 25
JAHHBIX O 3alIPOCax U MOTPEOHOCTIX
MOJIb30BaTelIst. MeToIbl U CrIocoObI cOopa
JIAHHBIX O 3aIPOCax U MOTPEOHOCTAX
nosib3oBatenend. /Cp/

1.7 Kiaccudpukanus ACY TII. Tumosas OIIK-2.1 JI1.1JI1.2
dbynkmonansHast ctpykrypa ACY TII B TIK-9.1 TIK- | J11.3J12.1 JI2.2
ACONY nuckpeTHOoro npou3BO/ICTBA. 12.1 TIK- | JI2.3J13.1 JI3.2
OCHOBHBIE IPUHIIMITHI, METOBI U CPEIICTBA 13.1 213253 54
opraamsanun UT-uHdpacTpyKTypHIL. 25
Cuctembt SCADA/DCS. OcobenHocTr
SCADA-cucteMm u ux 0630p. CoBpeMEHHEIE
MOJIXO/IbI M CTaHAaPThl aBTOMATHU3AIIMU
oprauusarmu. /JIex/

1.8 AHaTM3MpPOBaTh, COTIACOBEIBATH U OIIK-2.2 JI1.1JI1.2
YTBEPKIaTh TPEOOBAHUS IPUMHPUTEIBHBIX OIIK-2.3 | JI1.3J12.1J12.2
K MHTEIUIEKTYaIbHOI/MH()OPMAILIMOHHOK TIK-5.2 TIK- | JI2.3J13.1 JI3.2
cucteme. Pa3pabaTbIBaTh MOJIH30BATEIILCKYIO 5.31K-9.2 | 513233 54
JIOKYMEHTAIIMIO U PErJIaMEHTHbBIE 11K-9.3 25
nokymeHTsl. Kiaccudukarus ACY TIL.

Tunosast ¢pyHKIMOHANBHAs cTpykTypa ACY
TII 8 ACOUY AucKpeTHOrO IMPOU3BOJCTBRA.
Cucrembl SCADA/DCS. OcobeHHOCTH
SCADA-cuctem u ux 063o0p. /Cp/

Pa3nen 2. SCADA - cuctembl.

2.1 ITaket Genie. Kpatkoe onvcanue OIIK-2.1 JIT.1J11.2
BO3MOXHOCTeH. HMHTepdeiic makera TIK-5.1 TIK- | JI1.3J12.1 JI12.2
GENIE. [IIpormecc co3aanus CTpaTeryu. 12.1 TIK- | J12.3J13.1 J13.2
TTakersr FIX32, Simatic WinCC, Master 13.1 D122 09354
SCADA u npyrue. MeTOAHKH COTTIAaCOBAHUS 25
U yTBEPKACHUS TpeOOBaHUI
MIPUMHPHUTEITBHBIX K
HMHTEIICKTY aJIbHOM/MH(DOPMALIMOHHOM
cucteme. /Jlex/




22 ITaker Genie. KpaTtkoe onucanue 15 OIlK-2.2 JI1.1J11.2
Bo3MoxkHOcTed. MuTepdeiic nakera GENIE. OIlK-2.3 [JI1.3J12.1J12.2
IIpouecc co3nanus crpateruu. [lakeTsr TIK-5.2 [IK- | J12.3J13.1 JI3.2
FIX32, Simatic WinCC, Master SCADA u 5.311K-9.2 | D1 3233 54
npyrue. CxemMbl IPUIUHHO- CIIEACTBEHHBIX TIK-9.3 TIK- 25
cBsi3eil. IIpudrHBI BOSHUKHOBEHUS Je(hEeKTOB 13.2 TIK-

1 HECOOTBETCTBUH, YCTpaHEHUE 133
00OHapy>KeHHbIE HECOOTBETCTBHA. MeTOINKH
COTJIaCOBaHMS U YTBEPKACHUS TPEOOBAHNH K
MHTEIJUICKTYJIbHOW/ MH()OPMALIMOHHOM
cucreme. Pa3paboTka apxXUTEKTypHI H
MPOTOTHUIIOB
HMHTEIICKTYTbHBIX/HH()OPMAIHOHHBIX
cucreme. Hcnpasnenue n1edexToB u
HECOOTBETCTBHUI B apXUTEKType, AH3aiiHe,
MPOrpaMMHOM KOJIE U TOKyMEHTAIIMU K
cucreMe. AHanu3 3apUKCHPOBaHHBIX B
cucremMe Je)eKTOB U HECOOTBETCTBUII C
YUETOM apXHUTEKTYPHI M TU3aliHa CHCTEMBI.
Pazpaborka SCADA-cucremsl.
HUcnonp3oBanue Trace Mode.  /J1ad/

2.3 TlousTHe CBSA3M, BXOIHBIX M BEIXOTHBIX 3 OIIK-2.1 JI1.1 JI1.2
kaHanoB. [Taketsl TPACE MODE, OIIK-2.2 |JI1.3]12.1J12.2
GENESIS, FIX32, Master SCADA. OIIK-2.3 |JI2.3J13.1J13.2
Konrpomnbhas padora. /Cp/ MK-5.1TIK- | 51 52 33 54

5.2TIK-5.3 35
IK-9.2 TIK-
9.31IK-12.2
IK-12.3
Pa3nen 3. OnepannoHHble CUCTEMBbI
PeajbHOro BpeMeHH.

3.1 OCPB. Ochnosnoe HazHaueHne OCPB. 2 OIIK-2.1 JI1.1J11.2
IIpunnunuansusle ornnuusg OCPB ot OC TK-5.1 TIK- [JI1.3J12.1 J12.2
obmero Hasgayenus. Ceoiicrsa OCPB. 13.1 JI12.3J13.1 J13.2
IMonsTus cucremsl pazpadotku (host) u 013223354
cucteMsl ucnionHeHus(target) (Intel, 25
Motorola, RISC,MIPS, PowerPC, u npyrue).

Onenka kadecTBa U 3(Q(HEKTHBHOCTH
MHTEIUICKTYJIbHBIX/MH(OPMAIIMOHHBIX
cucreM. /Jlex/

32 OrieHKa KavyecTBa pa3padbaTeiBacMOi 3 OIlK-2.1 JI1.1 J11.2
SCADA-cucremel. OCPB. OcHoBHOe OIIK-2.2 |JI1.3J12.1J12.2
nazaadenne OCPB. [Ipuanunuansabie OIIK-2.3 |JI2.3J713.1 JI3.2
otimuust OCPB ot OC 0011ero Ha3HaYeHUSL. MK-5.1TIK- | 51 52 33 54
CgoiictBa OCPB. IlonsTHs cuctemsl 5.2TIK-5.3 25
paspabotku (host) u cucrembl IK-9.2 TIK-
ucnonuenusi(target) (Intel, Motorola, 9.3TIK-12.2
RISC,MIPS, PowerPC, u npyrue). /Cp/ IK-12.3

33 Kracchl onepaioHHbBIX CHCTEM PealibHOTO 1 OIlK-2.1 JI.1 J11.2
Bpemenu (VxWorks, OS9, pSOS, LynxOS, TIK-5.1TIK- |JI1.3J12.1J12.2
QNX, VRTX). SI3bIku mporpaMMUAPOBaHHS 12.1TIK-  [JI2.3JI3.1J13.2
IPUMEHHUMBIX AT CO3JIAHUS CUCTEM 13.1 0103023354
peanbHOrO BpemeHu. /Jlek/ 25

34 0O030p U cpaBHEHUE S3BIKOB 3 OIlK-2.1 JI1.1J11.2
MPOrpaMMHUPOBAHHUS JJIS pa3paboTKH OIlK-2.2 [JI1.3J12.1J12.2
CHCTEMBI peaJIbHOT0 BpeMeHu. Kiaccest OIIK-2.3 |JI2.3JI3.1J13.2
OTIEPAITHOHHBIX CHCTEM PEATBHOTO BPEMEHH TIK-5.1TIK- | 91 22 33 54
(VxWorks, OS9, pSOS, LynxOS, QNX, 5.2TIK-5.3 35
VRTX). /Cp/ MK-9.2 TIK-

9.3TIK-12.2

I1K-12.3




35 MHCcTpyMEHTHI 1 METOIBI OIIK-2.1 JI1.1J11.2
MPOTOTUIIMPOBAHUS TIOJIB30BATENIHCKOTO TIK-5.1 TIK- | JI1.3J12.1 J12.2
uHrepdeiica. CHCTEMBI C MOHOIUTHBIM 9.1TIK-12.1 | JI2.3J13.1 JI3.2
siIpoM. Moy IpHOCTB, IIK-13.1 213232334
CTPYKTYPUPOBAHHOCTH U IIPEACKA3yEMOCTb. 95
/JTex/

3.6 MHCcTpyMEHTHI 1 METOIBI OIIK-2.1 JI1.1J11.2
MPOTOTUIIMPOBAHUS TIOJIB30BATENIHCKOTO OIIK-2.2 [JI1.3J12.1J12.2
unrepdeiica i cozganus SCADA- cucreMm. OIIK-2.3 |JI2.3JI3.1J13.2
CucTeMbl ¢ MOHOJIUTHBIM SIPOM. [IK-5.1TIK- | 91 32 23 54
MonybHOCTh, CTPYKTYpPUPOBAHHOCTb U 5.21IK-5.3 25
npezckazyemocts.  /Cp/ I1K-9.2 TIK-

9.31IK-12.2
IK-12.3

3.7 UNIX'sI peanbHOTO BpeMeHH. MHTepdetic OIIK-2.1 JI1.1 J11.2

MOJIb30BATENILCKUX TporeccoB.  /JIex/ TIK-5.1 TIK- | JI1.3J12.1 J12.2
9.1TIK-12.1 | JI2.3J13.1 JI3.2
MK-13.1 0103023354

35

3.8 UNIX'sI peansHOro Bpemenu. Pazpaborka OIIK-2.1 JI1.1J11.2
uHTEepdeiica MoIb30BaTeIbCKHIX MPOLIECCOB OIIK-2.2 [JI1.3J12.1J12.2
cHcTeM peanbHoro BpeMeHu. /Cp/ OIIK-2.3 |JI2.3JI3.1J13.2

MK-5.1TIK- | D1 92 33 54
5.2TIK-5.3 25
IK-9.2 TIK-
9.31IK-12.2

MK-12.3

39 CocrtaB OCPB. Pe3unenTHsle cpeacraa OIIK-2.1 JI1.1J11.2
pa3paboTKH, CpeICTBA YAAJICHHOU OTIa KU, TIK-5.1 [IK- | JI1.3J12.1 J12.2
npoduupoBaHus (M3MEPEHUsI BpEMEHH). 12.1 TIK- | JI2.3J13.1J13.2
/JTex/ 13.1 01323354

35

3.10 Onenkn kayecTBa U 3P PEeKTUBHOCTH OIIK-2.1 JI1.1J11.2
MHTEJUIEKTYaJIbHBIX/MH(OPMAIIMOHHBIX OIIK-2.2 |JI1.3J12.1J12.2
cucteMm peanbHoro Bpemenu. CocraB OCPB. OIIK-2.3 [JI2.3J13.1J13.2
PesunentHble cpeacTBa pa3padoTKy, MK-5.1TIK- | 91 2233 54
CpeICcTBa YIAICHHOW OTIIAIKH, 5.21IK-5.3 25
PO UIMPOBAHUS (M3MEPEHUS BPEMEHN ). I1K-9.2 TIK-

/Cp/ 9.31IK-13.2
IK-13.3

3.11 Bpewms peakiuu cuctems! (BPC, interrupt OIIK-2.1 JI1.1 J11.2
latency). TexHonorust 00pabOTKH CUTHAIIOB C TK-5.1 TIK- | JI1.3J12.1 JI2.2
JATYUKOB (CBEJCHUH O MPOUCXOISAIINX 9.1 IIK-12.1 | J12.3J13.1 JI3.2
COOBITHSIX). 3aIIpOC Ha NPEepbIBaHKE, 3aITYCK 210202354
MPOTrpaMMBbl 00paOOTKH COOBITHSI. 25
3aBucumoctb CPB ot anmaparypsl, ot
OCPB. /Jlex/

3.12 Onwucanue o0muX TpeOOBAHUI K CHCTEME, OIlK-2.1 JI1.1 JI1.2
00BEKTY, AaBTOMAaTH3UPOBAHHOMN CHCTEME. OIlK-2.2 [JI1.3J12.1J12.2
Bpewms peakuuu cuctemst (BPC, interrupt OIlK-2.3 |JI2.3J13.1J13.2
latency). TexHomorust 00pabOTKH CUTHAJIOB C [IK-5.1TIK- | 91 32 33 54
JATYUKOB (CBEJCHUH O MPOUCXOISAIINX 5.2 TIK-5.3 25
COOBITHSIX). 3aIpOC Ha ITPpephIBaHKE, 3aITyCK [IK-9.2 TIK-

MPOrpaMMBbl 00paOOTKH COOBITHSI. 9.31IK-12.2

3aBucumoctb BPC ot anmaparypsl, ot TIK-12.3 TIK

OCPB. /Cp/ -13.2 TIK-
13.3

Pa3nen 4. Ba3zoBble MeXaHU3MBbI
peaibHOTO BpeMeHH.




4.1 Cocra U (QyHKIIMOHATIbHBIE BO3MOXXHOCTU 2 OIIK-2.1 JI1.1J11.2
COBPEMEHHBIX CHCTEM PEaIbHOTO BpEMEHH. MK-5.1 TIK- | JI1.3J12.1 J12.2
MexaHu3MBbI peallbHOro BpeMeHH. bazoBble, 9.1TIK-12.1 [JI2.3J13.1 JI3.2
o0s13aTebHBIE MEXaHU3MBbI: CHCTEMA [K-13.1 0102035354
MPUOPUTETOB U AITOPUTMBI 35
JcTieTYepr3any (IMHaMIYecKue,

[IPUOPUTETHBIE, MOHOTOHHBIE, aJIAIITUBHBIC U
np.) /Jlex/

42 MexaHu3Mbl peallbHOro BpeMeHH. bazoBble, 18 OIIK-2.1 JI1.1J11.2
o0s13aTeIbHBIE MEXaHU3MBbI: CHCTEMa OIlIK-2.2 [JI1.3J12.1J12.2
IPUOPUTETOB U AJITOPUTMBI OIIK-2.3 |JI2.3J13.1JI3.2
JUCTIeTYCPHU3aLH (IMHAMHYECKHE, [K-5.1TIK- | 91 32 23 54
[PUOPUTETHBIE, MOHOTOHHBIE, a/JAIITUBHbIC U 5.21IK-5.3 35
p.). UapopmupoBaHue 3akazyuka o I1K-9.2 TIK-

BO3MOXXHOCTSIX TUIIOBOM CHCTEMBI U 9.31IK-12.2
BapuaHTax ee Moaupukanuu. OnpeaencHus TIK-12.3 TIK
3HAYUMBIX MOKa3aTeseil e TeNbHOCTH -13.2 TIK-
00BEKTa aBTOMATH3AIMH, Ha N3MEHEHNE 13.3
KOTOPBIX HaIlpaBJieH NpoeKT. [[pumeneHue

MH()OPMALIMOHHBIX TEXHOJIIOTHI H

IIPOTPAMMHBIX CPEJICTB IIPH PEIICHUH 33124

npodeccnoHambHON AeSTENEHOCTH JUIS

CO3/1aHMsI CUCTEM PEalIbHOTO BPEMEHHU.

Onmcanue o0muX TpeOOBaHHI K CUCTEME,

00BEKTY, aBTOMAaTH3HPOBAHHOH CHCTEME

peasbHOTO BpemeHH. /J1ab/

43 YcTaHOBIICHHE MTPAB IOCTYIIA K QaiiinaM 1 6 OIIK-2.1 JI1.1J11.2
MankKkaM CUCTEM PEAIbHOTO BPEMEHH. OIlK-2.2 [JI1.3J12.1J12.2
MexaHn3mbl peanrbHOTO BpeMeHH. bazoBsie, OIIK-2.3 |[J12.3J13.1JI3.2
00s13aTeNIbHbIE MEXaHU3MBIL: CHCTEMA [K-5.1TIK- | 31 3233 54
MIPHOPHUTETOB U aJITOPUTMBI 5.21IK-53 25
JUCTIeTYepU3aluy (AMHAMHYECKHE, T1K-9.2 TIK-

MIPHOPUTETHBIE, MOHOTOHHEIE, aTalITUBHBIEC 1 9.31IK-12.2
up.) /Cp/ IIK-12.3 TIK
-13.2 TIK-
13.3
Pazgen S. MexaHu3MbI MeK3a1a4HOT 0
B3aNMO/JeHCTBHS.

5.1 MexaHu3MBbl MEK33aJJa4YHOTO 2 OIlK-2.1 JIT.1 JI1.2
B3aMMOJEHUCTBHUSA, CPEJICTBA CHHXPOHU3ALINN MIK-5.1 [IK- | JI1.3J12.1 J12.2
MPOLIECCOB U Mepeaauu JaHHBIX MEXITy 12.1 TIK-  |JI12.3713.1 J13.2
HUMH: ceMa(opbl, MBIOTEKChI, COOBITHS, 13.1 213233 34
CHUTHAJIBI, CPEJICTBA JUIsl pabOTHI C 35
paszensieMoi maMsThI0, KaHaIbl JaHHBIX
(pipes), ouepeiu COOOIICHHA, CpPeICTBA IS
pabotsl ¢ Talimepamu.  /Jlex/

52 MexaHu3MBbl MEK33aJJa4YHOTO 15 OIlK-2.2 JIT.1 JI1.2
B3aMMOJECUCTBHUSA, CPEJICTBA CHHXPOHU3ALINN OIIK-2.3 [JI1.3J12.1J12.2
MPOLIECCOB U Mepeaauu JaHHBIX MEXIy MK-5.2 TIK- | J12.3J13.1 JI3.2
HUMU: ceMadOpbl, MBIOTEKCHI, COOBITHS, 5.31IK-9.2 | 313233 54
CHUTHAJIBI, CPEJICTBA JUIsl pabOTHI C TIK-9.3 TIK- 35
paszzaenseMoil NaMsAThbIo, KaHaJbl JaHHBIX 12.2 TIK-

(pipes), ouepeiu COOOIICHHA, CpeICTBA IS 12.3 TIK-
paboTsl ¢ TaiiMepamu. CoraacoBaHus U 13.2 TIK-
YTBEpKICHUSA TPeOOBAHUM K 13.3

MHTEIUICKTYIbHOH/MHPOPMAITMOHHOM
CHCTEMe peabHOro BpeMeHu. [IpuMenenune
METOJIOB U CIOCO00B cOOpa JaHHBIX O
3ampocax U MOTPeOHOCTSIX MONB30BATEINCH.
Pacnpenenerune paGoT 1 BbIICICHHE
pecypcoB. PazpaboTku MeTprKH paboThI
cucrtemsl. /J1a6/




53 AHanu3 3a(UKCHPOBaHHBIX B CHCTEME OIIK-2.1 JI1.1J11.2
Ne(EKTOB ¥ HECOOTBETCTBUH C yUETOM OIlK-2.2 [J11.3J12.1J12.2
ApXUTEKTYpPBI U 1U3aliHa CHCTEMBL OIIK-2.3 |JI2.3J13.1J13.2
MexaHU3MbI MeK3aa4HOTO [K-5.2TIK- | 9122 33 54
B3aUMOJICHCTBHUS, CPEACTBA 5.31K-9.2 35
CHHXPOHH3AINY TIPOIECCOB U Mepeaadn IIK-9.3 TIK-

JAHHBIX MEXJYy HUMU: ceMadopsl, 12.2 TIK-
MBIOTEKCBI, COOBITHS, CHTHAJIBI, CPEJICTBA 12.3 TIK-
I paboThI C pa3iensieMon MaMsThIo, 13.2 TIK-
KaHaJbl JaHHBIX (pipes), ouepenn 13.3
coo01eHuil, cpeacTaa st paboTHI ¢

taitmepamu.  /Cp/

Pa3neu 6. ITporpaMMHBIe cpeicTBa

co3ganus CPB.

6.1 JlononHuTENbHBIE, crieln(UIecKue OIIK-2.1 JI1.1J11.2
MEXaHHU3MbI: CUCTEMbI BBOJIa-BbIBO/JIA, TIK-5.1 TIK- | JI1.3J12.1 J12.2
yIpaBJIeHUs IPEPBIBAHUSIMU, pa0OTa C 9.1 IIK-12.1 | JI2.3J13.1 J13.2
namatbro.  /Jlex/ 01025354

35

6.2 JlononHuTenbHble, cenupuyeckue OIIK-2.1 JI1.1J11.2
MEXaHHU3MbI: CUCTEMBI BBOIa-BBIBOJIA, OIIK-2.2 |JI1.3J12.1J12.2
yIpaBJIeHUs [IPepbIBaHUAMHU, PaboTa C OIIK-2.3 |JI2.3J13.1J13.2
namsTelo. /Cp/ M[K-5.1TIK- | 512223 54

5.2TIK-5.3 35
[K-9.2 TIK-

12.1 TIK-

12.2 TIK-

12.3 TIK-

13.1 IIK-

13.2 TIK-
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6.3 Pacumpenus peabHOr0 BpEMEHH IS OIIK-2.1 JI1.1 J11.2
Windows NT. Cucrema 06paboTKi IK-5.1 TIK- | JI11.3J12.1 J12.2
npepbiBanuii (ISR u DPC), npuopureTs 9.1 TIK-12.1 | JI2.3J13.1 JI3.2
(xmaccsr). TexHonorust NT u VxWorks, NT 010225354
n InTime. Bo3moxxHOCTB 35
koH¢purypupoBanust Windows NT u
CO3JIaHUsI BCTPOCHHBIX KOHHUTYpaIuit
(6e3 nucKoB, KJIaBUATyPbl U MOHUTOPA).

/JTex/

6.4 Pacumpenus peabHOro BpEMEHH TS OIIK-2.1 JI1.1 JI1.2
Windows NT. Cucrema 06paboTKi OIlK-2.2 (J1.3J12.1J12.2
npepbiBanuii (ISR u DPC), mpuopurers OIlK-2.3 [JI2.3J13.1J13.2
(xmaccsr). Pedepar. /Cp/ TIK-5.1TIK- | D132 33 B4

5.2 T1IK-9.2 35
MK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3

6.5 Hcnonp3oBanne Real-Time JAVA u OIIK-2.1 JI1.1J11.2 KOHTPOJIbHAS paboTa
Embedded JAVA. [{lononHuTenbHbIE MK-5.1 IIK- | JI1.3J12.1 J12.2
O6ubMoTeKH, peaau3youme 9.1 TIK-12.1 (JI2.3J13.1J13.2
MTOJIMHO>KECTBA TPOTPAMMHOTO 2132323 54
unrepdeiica WIN32. KontponbHas 35

Pa6ora. /JIex/




6.6 Hcnonp3oBanue Real-Time JAVA u 6 3 OIIK-2.1 JI1.1J11.2
Embedded JAVA. Onepanmonnas OIIK-2.2 |JI1.3J12.1J12.2
cucrema Windows CE. /Cp/ OIIK-2.3 | J12.3J13.1J13.2

I[K-5.1TIK- | 31 2233 54
5.2 TIK-9.2 25
TIK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3

6.7 IIporpammHuble cpeIcTBa TPOESKTUPOBAHUS 6 2 OIIK-2.1 JIT.1J11.2
CPB B cpene MS DOS. RTKernel. MK-5.1 TIK- | JI1.3J12.1 J12.2
Ctpykrypa npunoxenuii Ha RTKernel. 9.1 IIK-12.1 | JI2.3J13.1 JI3.2
/JTex/ 212253 54
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6.8 IIporpamMMHEIe cpeIcTBA IPOSKTHPOBAHUS 6 2 OIIK-2.1 JI1.1J11.2
CHCTEM PEaIbHOTO BpEMEHHU B cpee MS OIIK-2.2 | JI1.3J12.1 J12.2
DOS. RTKernel. /Cp/ OIlK-2.3 [JI2.3J13.1J13.2

[K-5.1TIK- | 312233 54
5.2 TIK-9.2 25
ITK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2

6.9 Cucrema ULTRALOGIC. Cucrema 6 2 OIlK-2.1 JIL.1J11.2
OPTOSOFT. Apxurekrypa CHCTEMBI. TIK-5.1 IIK- | JI1.3J12.1 JI12.2
/JTex/ 9.1 TIK-13.1 | JI2.3J13.1 JI3.2

212253 54
35
6.10 Apxurekrypa cuctem ULTRALOGIC, 6 3 OIIK-2.1 JIT.1J11.2
OPTOSOFT. /Cp/ OIlK-2.2 [|JI1.3J12.1J12.2
OIlIK-2.3 [JI2.3J13.1J13.2
I[K-5.1TIK- | 31 2233 54
5.2 TIK-9.2 25
I1K-9.3 TIK-
12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3
6.11 Dk3ameH /IKk3amMeH/ 6 27 OIlK-2.1 JIL.1J11.2 Bonpockl k 3k3aMeHy
OIlK-2.2 [JI1.3J12.1J12.2
OIlK-2.3 [JI2.3J13.1J13.2
ITK-5.1TIK- | D122 33 B4
5.2TIK-5.3 35
I1K-9.1 TIK-
9.2 TIK-9.3
IMK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.1 TIK-
13.2 TIK-
13.3

5. ®OH/JI OHEHOYHBIX CPEJICTB

5.1. KoHTpOJIbHBIE BONPOCHI M 3aJaHUS

HpeZ[CTaBHBHO OTACJIBbHBIM JOKYMEHTOM

5.2. TeMbl NHCBMEHHBIX paboT

[IpencraBieHo OTAEIBHBIM TOKYMEHTOM

5.3. ®oHA OLIEHOYHBIX CPEACTB

Hpe,I[CTaBHeHO OTACIBbHBIM JOKYMCHTOM

6. YHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JTUCIUILIJIMHBI (MOAYJI5)

6.1. Pexomenayemas uteparypa




6.1.1. OcHoBHAas TUTEpaTypa

ABTOpLI, COCTaBUTEIIN

3aryiaBue

I/I3HaTeJH>CTBO, roqg

Komnu-so

becnanos JI.A.,
TI'ymanckuit C.M.

OmnepaloHHbIe CHCTEMBI PEATLHOTO BPEMEHH U TEXHOJIOTHH
pa3paboTKH KPocCIuaTGOopMEHHOTO POrPaMMHOTO
obOecrieuenust. Yacte 2: YuebHOE mocobue

PoctoB-na-Jlony:
W3parenscTBO
HOxHoOTO
(dhenepanbHOTO
YHHUBEPCHUTETA
(fOdY), 2019,
3JIEKTPOHHBIH
necypc

1

J1.2

becnanos JI.A.,
TI'ymanckuit C.M.

OmnepaloHHbIe CUCTEMBI PEATLHOTO BPEMEHH U TEXHOJIOTHH
pa3paboTKH KpoccIuaTGOopMEHHOTO POrPaMMHOTO
ob6ecrieuenust. Yacte I: YuebHoe mocodne

PoctoB-na-Jlony:
W3parenscTBO
OxHoOTO
(dhenepanbHOTO
YHHUBEPCHUTETA
(fODY), 2019,
3JIEKTPOHHBIH
necypc

J1.3

Bbecnanos, /1. A.,
T'ymanckwuii, C. M.,
Kopob6eiinukosa, H. M.

OrnepanyioHHBIE CHCTEMBI PEaIbHOTO BPEMEHHU M TEXHOJIOTHH
pa3paboTKy KpoccIIaT(hOPMEHHOTO MPOrpaMMHOT0
obecnieuenus. B 3 yactsax. U.3: yueOHoe mocobue

Pocros-na-/lony,
Taranpor:
MzparenscTBo
IOxHOro
(enepanbHOro
yHuBepcurera, 2021,
JIEKTPOHHBINA
necypc

6.1.2. lonoiHuTeIbHAS JIUTEPATYpa

ABTOpI)I, COCTaBUTCIIN

3aryiaBue

I/ISZ[aTeJ'H)CTBO, rong

Komnu-Bo

J12.1

3aBbs10B B. A.,
JpsikonoB @. H.,
Cene3nés b. I1.,
Pasymenko JI. H.,
Mopozosa H. O.

ABTOMAaTH3aLUsI TEXHOJIOTHUECKUX ITPOLIECCOB M HHKEHEPHBIX
cucreM: COOpHUK Hay4YHBIX TPYIOB, TOCBSIIEHHBINA 50-1eTHI0
kadeaps! "ABTOMATH3ALUS MHKEHEPHO-CTPOUTEIBHBIX
TEXHOJIOTHii"

Mocksa:
Mockosckuit
roCy/1apCTBEHHBIN
CTPOUTENBHBIN
yHusepcuret, O9bC
ACB, 2010,
3JIEKTPOHHBIN
necypc

1

122

I'punenxo 1O. b.

CucTeMbl pealibHOTO BpeMeHH: Y4eOHoe nocodue

Tomck: Tomckuii
rOCyAapCTBEHHBII
YHHUBEPCHUTET CUCTEM
yIpaBIeHUs U
Paavod1EKTPOHUKH,
2017, sneKTpoHHBIN
necype

J12.3

I'punenko, 1O. b.

CHCTEeMBI pealibHOTO BpeMeHH: Y4eOHOe ocooue

Tomck: Tomckuii
roCyAapCTBEHHBII
YHHUBEPCHUTET CUCTEM
yIpaBICHUS U
Paarod1eKTPOHUKH,
2017, aneKTpOHHBIN
necype

6.1.3. Metoauueckue pa3padboTku

ABTOpLI, COCTaBUTECIIN

3arnaBue

UsnaTenscTBO, TOA,

Komnu-so




JI3.1 [Auenxo E. A, CHCTEeMHOE TPOrpaMMHOE 00ECTICYCHUE BEIYUCITUTEIbHBIX Cypryt: 2
Kpusuikas M. A. CHUCTEM: METOAUYECKUE PEKOMEH AU W3naTenbckuii LeHTp
Cypl'V, 2016,
3JIEKTPOHHBIN

necypc

JI3.2  Plykanos A. C. CucteMbl pealbHOTO BpEMEH! Camapa: Caml'V, 1
2020, 51eKTpOHHBIH
necypc

6.2. Ilepeuenb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHKAUOHHO¥ ceTn "UHTepHeT"

31  [poccuiickuii 0011e00pa30BATEIBHBIN MTOPTAL.

32  [caiit MH(pOpMAIIMOHHBIX TEXHOJIOTHI.

33  ppaexrpoHHbIH )XypHaT OTKPHITHIE CHCTEMBI.

D4  [KoMmbroTepHbIi mopTat

35  PKypnan Uuadopmanmonnsie pecypcesl Poccun.

6.3.1 [lepeyenb MporpaMMHOro odecnevdeHust

6.3.1.1] OS Windows XP, W7, W8.

6.3.1.2

6.3.1.3 Unurerpuposanuslii naker MS Office.

6.3.1.4 Cpena pazpadcotku MS VISUAL STUDIO.

6.3.1.5

6.3.1.4 SCADA-cucrema Trace Mode (cBo6oaHO pacnipoctpansemoe [10)

6.3.2 Ilepeyenb UHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1| Tapant-undopMaoHHO-paBoBo# noptai. http://www.garant.ru/

6.3.2.2] KoncynsranTlItoc —HaiexxHast paBoBasi MOepkka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHBI (MOAYJIST)

7.1) 1t npoBeIeHUS] IEKIIMOHHBIX 3aHATHI HEOOX0AMMA ay TUTOPHS, UHTEPAKTUBHAS TOCKA, TPOSKTOP, MEPCOHATBHBIN
KOMIbIOTEp (HOYTOYK), C BBIXOJIOM B TII00ANIBHYIO ceTh Internet.

7.2 st npoBeeH s IPaKTUYECKUX K JTAOOPaTOPHBIX 3aHATHI HEOOX0MMa ayIUTOPHUS C HHAUBUIYAIbHBIMU PA0OYHMH
MecTaMu, 000pYA0BaHHBIMU EPCOHANTLHBIMU KOMIIBIOTEPAMU, C YCTAHOBJICHHBIM Ha HUX MPOTPaMMHBIM 00ecriedeHeM (I1.
6.3.1), ¢ BBIXOJIOM B II00aNbHYO ceTh Internet.



http://www.garant.ru/
http://www.consultant.ru/

