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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|Llenbr0 OCBOCHUS QUCLMIUIMHEI SBISAETCS IOJyIeHIE 3HAHUH B 00J1aCTH TEOPHHU CO3JaHUS U (HYHKIMOHUPOBAHHUS CUCTEM
PEaIbHOrO BPEMEHU B PA3IMYHBIX BUAX JIESATEIbHOCTH, 3HAHUI 00 MHCTPYMEHTAJIbHBIX CPEJCTBAX UX IPOEKTUPOBAHUS, &
TaK)Ke 3HaHHI COBPEMEHHBIX HAYYHBIX U MPAKTHUYECKUX METOJIOB MPOCKTHPOBaHHs U QpyHKIHOHUpoBaHust ACOUY
texHonornueckumu npoueccamu (ACY TII), unterpupoBanusix (MACY), HHTErpUpOBaHHBIX cUCTEM 00pabOTKU
uHpopmaimu, APM onepaTopoB TEXHOJIOTHUECKUX OOBEKTOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Llnk (pazaen) OOIT: [51.B.]1B.07

2.1|TpedoBaHus K NMpeaBaApUTEIbLHO MOATOTOBKE 00y4AaIOIIEroCs:

2.1.1|ba3s! qaHHbBIX 1 0a3bl 3HAHUH

2.1.2|O0BeKTHO-OPHEHTHPOBAHHOE IPOTPAMMHUPOBAHHE

2.1.3|CucremMHOE IporpaMMHOE oOecriedeHrne

2.1.4|adopManioHHBIE TEXHOJIOTHH

2.1.5|OcHOBBI IPOrPaMMHUPOBAHUS

2.1.6|OmnepaliioHHBIC CUCTEMBI

2.2|AucuumInHbI U IPAKTHKH, JJIS1 KOTOPBIX 0CBOEHHE JaHHOW AMCHUIIIMHBI (MOAYJIsS) HEOOXOUMO KaK
npeaiiecTByoulee:

2.2.1|"HTemieKTyalbHble CUCTEMbL

2.2.2|IIporpaMMupoBaHre MOOUIIBHBIX YCTPOUCTB

2.2.3|Unrepdeiicer NC

2.2.4|PacripeienieHHbIC CHCTEMBI

2.2.5|3amuTa nHpopMaIuu

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

IIK-13.1: IleMoHCTpUPYeT 3HAHHUS B 001aCTH MHCTPYMEHTOB M MeTOA0B BepH(UKALMH CTPYKTYPhI IPOrPaMMHOI0 K04,
HHTErPALHOHHOI0 TECTUPOBAHMSA, TECTUPOBAHMSA HEQYHKIHMOHAIbHBIX H (YHKIHMOHAJIbHBIX XaPAKTEPUCTHK CHCTEM bl,
KOJHMPOBaHHsA HA sI3bIKAX NPOrPAMMHPOBAHNSA; METOA0B TECTHPOBAHHUS, OCHOB IPOIPAMMHPOBAHHSA U CHCTEMHOI0
aJMHHUCTPUPOBAHUS, PEIJIAMEHTOB HHTErPALIMOHHOT0 U MOY/IbHOI'O TECTHPOBAHHSI, YIIPABJICHUS] KA4ECTBOM
(KOHTpPOJIbHBbIE CITUCKH, BepU(UKaNHs, BAJTUAANNA, IPHEMO-CAATOYHbIE HCNILITAHNA), A3BIKOB COBPEMEHHBIX OM3Hec-
NPUJIOKEHU I, HHCTPYMEHTOB H METO0B onpe/e/ieHHsl (PUHAHCOBLIX H NPOU3BOACTBEHHBIX IOKa3aTe/iell e TeJbHOCTH
OpraHM3aluH, OlleHKH KayecTBa U 3(pexTHBHOCTH HHTEIEeKTYAIbLHbIX/MHPOPMAIIMOHHBIX CHCTEM, OCHOB YIPaBJICHMS
B32MMOOTHOIICHHSIMH € KJIMEHTAMH M 32Ka34HKAMH, 0TPAC/IeBOii HOPMATHBHO-TEXHHYECKOHl JOKYMEHTAIlHH, COBPEMEHHbIX
MOJXO0/I0B H CTAHJAPTOB aBTOMATH3aIlHH OPraHU3aALUH

MK-13.2: Anaau3upyet pe3yJbTaThl TECTUPOBAHUS, BepUPUIUPYET CTPYKTYPY MPOrPAaMMHOI0 K013, TECTHPYET MPOTOTHIIBI
CHCTEM Ha MPOBEPKY KOPPEKTHOCTH APXUTEKTYPHBIX PellleHUIi, yCTAHABJIMBAET MPOrpaMMHoOe o0ecrnedeHne, BIOJTHAET
napamMeTpH4ecKyl0 HACTPOHKY, IJIAHUPYeT MPOEKTHbIE PA00ThI, MOATOTABINBAET MPOTOKOJILI MEPONIPUSITHA, MPOBepsieT
ApPXUTEKTYPY U AN3aiiH, pa3padaTbIiBaeT METPUKH PadOTHI CHCTEM, pa3padaThIBaeT MOJI30BATEIbCKYI0 IOKYMEHTAIUIO U

perjiaMeHTHbIE JOKYMEHTBI, pacnpeaeisieT padoTsl U BbI/IeJIsIeT pecypehbl, CTPOUT cXeMbl IPUYHHHO-CJIeICTBEHHBIX CBsI3ei,

yCTaHABJIUBaeET NpaBa J0cTyna K ¢aijam n nankam, nporpaMMHoe odecnedeHue, onpeaeaT NapaMmeTpbl, KOTOP bie 10JKHBI
OBITH YJIy4llIeHbl, YCTAHABJINBAET NPUYMHbI BOSHUKHOBEHHS 1e()eKTOB H HECOOTBETCTBHU, yCTPaHsIeT 00HAPY KeHHbIe
HECOOTBETCTBUS

IIK-13.3: Bianeer HaBbIKaMH aHAIN3a 3a(PMKCHPOBAHHBIX B cHcTeMe 1e()eKTOB M HECOOTBETCTBHUIA € YUeTOM apXUTEKTYPbI H
JIH3aiiHa cucTeMBbl, BeleHHsI MPOTOKOJIA NPUEMOYHBIX HCILITAHN, BepupUKAIMU CTPYKTYP 0a3 JaHHBIX U MPOTPAMMHOIO
KO/1a Ha OCHOBe TpPe0OBaHMIi 3aKa34YHMKAa, BLISBJIEHHS U ONIMCAHUS OTKJIOHEHHUI padoThl CHCTeMbI OT TPeOOBaHMIl M 0KMIAHU I
3aHHTEePeCOBAHHBIX JIHI, KOHTPOJIS COOTBETCTBUS Pa3paGoTAHHOIO KO0/Ja U Mpoecca KOAUPOBAHUSA HA SA3BIKAX
NPOrpaMMHUPOBaHNs NPUHATHIM B OPTAaHU3AIUM WJIH MPOEKTe CTAHAAPTAM U TEXHOJOTHSAM, HACTPOIKM CHCTEMBI LIS
ONTHMAJIBHOI0 PELICHN 32124 3aKAa34YHKa, HHPOPMHPOBAHHS 3aKa34HKA 0 BO3MOKHOCTAX THIIOBOH CHCTEMbI 1 BADHAHTAX
ee MOIM(pUKAIUN, HA0TI0eHUS 32 NPOBe/IeHNeM NMPHEMOYHBIX HCIIBITAHUNI CHCTeMbl YYACTHUKAMH KOMAH/AbI IPHEMKH,
Ha3HAYeHHs NMPaB J0CTYNAa K PeNO3UTOPHIO JAHHBIX O BHINOJHEHNH PadoT MO CO31aHUI0, MOAU(HKAIINY U CONTPOBOKIECHUIO
cHUCTeMbl, 00y4eHHsl YYACTHUKOB padoyeii rpynnbl MeTOAMKe OLeHKH FOTOBBIX CHCTeM, ONpe/ieJieHUs] BO3MOXKHOCTel
JOCTHKEHHS COOTBETCTBHS MHTELIEKTYAJbHBIX/HH(OPMAIMOHHBIX CHCTEM NMEePBOHAYAIbHBIM TPeOOBAHUAM 3aKa34HKa,
omnpeaeleHUs] 3HAYNMBIX MOKa3aTeJieil e TeJJbHOCTH 00beKTa aBTOMAaTHU3AM U, HA N3MeHeHHe KOTOPbIX HANPABJIEH MPOEKT

IIK-12.1: leMOHCTpHpYeT 3HAHHUS CeTeBbIX POTOKOJIOB, CHCTEM XPAHEHHS U aHA/IN3a 0a3 JaHHBIX, TeOpHH 0a3 JaHHBIX,
SI3bIKOB MPOrPaMMHPOBAaHUs H Pa0oThI ¢ 623aMH JAHHBIX, HHCTPYMEHTOB H METO/10B BepUPHKAIMH U NPOEKTHPOBAHUS
CTPYKTYPbI 623bl JAHHBIX, HHCTPYMEHTOB H METO/10B IIPOTOTHIIMPOBAHUS 110/1b30BATE/ILCKOr0 HHTepdeiica, 0cCHOB
anmunucTpupoBanusa CYB/]

IIK-12.2: Bepudunupyer u pa3padatbiBaeT CTPYKTYpYy 0a3 TaHHBIX, COIVIACOBBIBAET MOJIb30BaTeILCKUIA HHTepdeiic ¢
3aKa34YMKOM, YCTAHABJINBAaET NPaBa 10cTyNa K (aijam n nankam, airoOpuTMU3UPYeT AeSATeJIbHOCTh




IIK-12.3: Baageer HaBbIKAMHI aHAJIM3A Pe3y/1bTATOB TeCTOB, BepU(PHKALUU CTPYKTYPbI 023 JAHHBIX OTHOCHTEILHO
apXMTEKTYPbI CHCTEM M TPeOOBAHUIA 3aKa34UKa K HUM, ONIMCAHUs 001IMX TpeOoBaHMIi K cucTeMe, 00beKTA,
aBTOMATHU3MPYEMOT'0 CHCTEMOI, ONpe/IesIeHNs] OTPAHMYEHUI CUCTeMbl, IJIAHNPOBAHUSA MPOEKTHBIX PadoT, pa3padoTKu
CTPYKTYPHbI 623 JaHHBIX HHTEJUIEKTYAIbHBIX/HH(POPMALMOHHBIX CHCTEM B COOTBETCTBHH C APXUTEKTYPHOI cneuudukanmnei

IIK-9.1: lemoHCcTPHPYeT 3HAHHSI OCHOBHBIX IPUHIUIIOB, MeTO0B H cpelcTB opranusanuu UT-undpacTpykrypsl u
NpoBeJeHUs NIPUEMO-CAATOYHBIX HCNIBITAHMIA (BATMIALMH) HHTEJUIEKTYATbHBIX/HH(POPMALMOHHBIX CHCTEM

IIK-9.2: BrisiBsieT, aHAJU3UPYET, COTJIACOBBLIBAET U YTBEP:KAaeT TPeOOBAHUS K HHTEJIEKTYaJbHBIM/HH(OPMAMOHHBIM
CHCTEMAaM, OCYIIEeCTBJIsAET MPHUEMO-CAATOYHbIE UCTIBITAHHS

IIK-9.3: Baaneetr HaBbIKaMH Pa3padoTKU apXUTEKTYPbl H NPOTOTUIIOB HHTE/JIEKTYAJbHBIX/UH(OPMALMOHHBIX CHCTEM,
Pa3padoTKyu U ynpasJieHUs JOCTYIIOM K IaHHBIM 0a3 JaHHBIX, HCNIPaBJeHus AedeKTOB U HECOOTBETCTBHII B apXUTEKTYype,
Au3aiiHe, MPOrpaMMHOM Ko/e U TOKYMeHTALMM K cHCcTeMe, IPOBeIeHHs] MPHeMO-CAATOYHBIX HCNIBITAHUI W OCYIIeCTBIEHHS
ONTHMH3ALUH padoT

IK-5.1: leMoHCTPUPYeT 3HAHHUS COBPEMEHHBIX METOAMK NPOBeIeHNs AHKETHPOBAHMS, HHTEPBLIOUPOBaHMS, cOOPA UCXOAHOI
JOKYMEHTALMH, METO/I0B cOOPa IaHHBIX 0 3aIIPOCaX M MOTPEOGHOCTAX MOJIb30BaTe e, HHCTPYMEHTOB H MeTOJ0B
(¢opmupoBanus, corjiacoBaHusi U YTBep K/JAeHUsI TpeOOBaHMIiI NPMMEHNTEIbHO K HHTEJIEKTY aJbHOH/MH(pOpPMAUOHHOT
cucreme

IIK-5.2: BpinosiHsieT aHKeTHPOBAHME H MHTEPBLIOMPOBAaHUeE, COOMPAET HCXOAHYIO JOKYMEHTALUIO, JAHHbIE 0 3alIPOcax U
MOTPeOHOCTAX MoJIb30BaTe e, GopMUPYeT, COrIacoOBLIBAET U YTBepP:KIaeT TPeOOBaHUS MPUMEHUTEIbHO K
HHTeJLIeKTyaJbHOH/HH(OopManHOHHOM cucTeMe

IIK-5.3: Baageer MeToOAUKAMHU MPOBeIeHUs] AHKETUPOBAHUS, HHTEPBLIOMPOBAHMA, c00Pa MCXOIHOI JOKYMeHTALMH,
MeTOIaMHU U CN0co0aMu cOOpa JAaHHBIX 0 3aNPOCAX U MOTPEOHOCTSX MOJIb30BaTe/ eil, HHCTPYMEHTAMH M METOAaMHU
¢opmupoBaHusi, COTJIACOBAHUS U YTBEP:KAeHUS TPeOOBAHN K HHTE/UIEKTYaJIbLHOH/MH(OPMAIHOHHOM cHCcTeMe

OIIK-2.1: IleMoHCTPUPYeT 3HAHMSA COCTABA M (PYHKIHMOHAILHBIX BO3MOKHOCTElH COBpPeMEeHHbIX HHGOPMAIIMOHHBIX
TEeXHOJIOTHii ¥ IIPOrPAMMHBIX CPEJCTB, B TOM YHC/Ie 0TeYeCTBEHHOI0 IIPOM3BOCTBA, B YACTH AHAJIN32, IPOCKTHPOBAHUS H
pa3padoTKkn HH(POPMANMOHHBIX M ABTOMATH3HPOBAHHBIX CHCTEM, IIPH PELICHUH 32124 NPodeccHoHalbHOMI JeATeTbHOCTH

OIIK-2.2: BoiOupaeT u UCNOJIb3YyeT COBpeMeHHbIe HH(OPMALMOHHbIE TEXHOJOTHHM M MPOrPaMMHBIe CPeICTBA, B TOM YHUCJIe
0Te4eCTBEHHOI0 MPOM3BOJCTBA, HA BCEX CTATUAX KU3HEHHOT0 IIUKJIA HHYOPMAIIMOHHBIX H ABTOMATH3HPOBAHHBIX CHCTEM,
MPHU pelIeHNH 32124 NPO(ecCHOHAIBHOM 1eITeJIbHOCTH

OIIK-2.3: BrageeT cnoco6HOCTHI0O NPUMEHSITH HH(OPMAIHOHHBIE TEXHOJIOTMH U MIPOrpaMMHBbIe CpPeACTBa, B TOM YHCJIe
0Te4eCTBEHHOT0 MPOU3BOICTBA, NPH PelieHuH 32124 NPodecCHOHAILHOI JeTeTbHOCTH

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYarOLMiics J0/IKeH

3.1|3unarth:

3.1.1|CoBpemMeHHBIE METOIBI COOpa TAaHHBIX O 3aIPOcax U MOTPEOHOCTAX MOJIb30BaTeNeH,

3.1.2|Metoauku coriacoBaHUs ¥ YTBEPXKISHHUS TPeOOBaHHMI IPUMUPHUTENHHBIX K HHTEIUIEKTYaIbHOH/HHPOPMAMOHHOM
cucTeMe,

3.1.3|OcHOBHBIE IPUHLUIIBI, METOABI U cpeAcTBa opranuzanuu UT-undpacTpykTypsl,

3.1.4|CeteBble IPOTOKOIEL,

3.1.5|5I3bIkK IPOTPaMMHUPOBAHUSI,

3.1.6|lHCTpYMEHTBI ¥ METOABI IPOTOTHITUPOBAHMS ITOJIH30BATENBCKOTO HHTEp(eiica,

3.1.7|VIHCTpYMEHTBI U METO/IbI ONIpEIeNICHHS IPOU3BOJICTBEHHBIX TIOKA3aTEINCH NesITeTbHOCTH OpraHu3aliH,

3.1.8|Ouenku xauectBa U 3((HEKTUBHOCTH HHTEIUIEKTYAIbHBIX/MH(OPMAIIMOHHBIX CUCTEM,

3.19 COBpCMeHHBIe noAXO0Abl U CTAaHAAPTHI aBTOMATHU3allUH OpraHu3alnu,

3.1.10|CocraB 1 (pyHKIHOHATIBHBIE BO3MOXKHOCTH COBPEMEHHBIX MH()OPMAIIOHHBIX TEXHOJIOTHIl, B YACTH aHAIN3a,
MIPOEKTHUPOBAHMS U pa3pabOTKH aBTOMATU3UPOBAHHBIX CUCTEM, NPH PELICHUH 3a]1a4 Po(eCcCHOHABHOM esTeIbHOCTH,

3.1.11|CocraB 1 GpyHKIHOHATIBHBIC BO3BMO>KHOCTH COBPEMEHHBIX IIPOrPaMMHBIX CPECTB, B YaCTH aHAJTIN3a, IPOSKTUPOBAHUS U
pa3pabOTKH aBTOMATH3UPOBAHHBIX CHCTEM, IIPU PEIICHAH 33434 MPO(eCCHOHATBHOM AesTENBHOCTH,

3.1.12| AnnapaTHbIi ¥ TPOrpaMMHBIH COCTaB CHCTEM PEaIbHOTO BPEMEHH,

3.1.13|OcHOBHBIE TOHATHS 1 ONIPEACIICHHSI CHCTEM PEalbHOrO BPEMEHH,

3.1.14|OcHOBHOE Ha3HAYCHHUE OTIEPALIMOHHBIX CHCTEM PEaIbHOTO BPEMEHH, UX MTPUHIUITHATBHBIC OTJIMYUS OT ONEPAIHOHHBIX
CHCTEM 00IIIero Ha3HAYCHUS,

3.1.15|Knaccer oneparonubix cucteM peaiproro Bpemenn (VxXWorks, OS9, pSOS, LynxOS, QNX, VRTX).

3.1.16|CocraB omnepaioHHbIX CUCTEM PEaIbHOTO BPEMEHH,

3.1.17|®yukunonan SCADA-cuctem,

3.1.18|ITonsTHEe IpEpHIBaHUS,

3.1.19|[ToHATHSI MHOTOIIPOLIECCOPHBIE U MHOTOHUTEBBIC BEIYUCIICHHUS,

3.1.20| Apxurektypy cuctem OPTOSOFT, ULTRALOGIC,

3.1.21|Crpykrypy npunoxenuii Ha RTKernel u RTTarget-32,

3.1.22|Pacumpenus peansroro Bpemenn st Windows NT.




3.2|YmeTh:

3.2.1|Cobupath MCXOAHYIO JOKYMEHTAIUIO, JaHHBIE O 3aIPOCaX M IOTPEOHOCTSX MOIb30BaTeNs,

3.2.2| AHanu3upOBaTh, COTTACOBBIBATH M YTBEPXKIATH TPEOOBAHHS IPUMHUPHTEIBHBIX K HHTEIUIEKTYaIbHOH/ MH)OPMaOHHOH
cHucTeMe,

3.2.3|YcranaBnuBath npasa A0CTyNa K (aitiam 1 mankam,

3.2.4|Pa3pabatsIBaTh METPUKU PaOOTHI CUCTEM,

3.25 Pa3pa6aTLIBaTI> TOJIB30BATCIIbCKYIO JOKYMEHTAUIO U PETIIaMCHTHBIC JOKYMCHTBI,

3.2.6|Pactipenensath paboTy M BEIICIATE PECYPCHI,

3.2.7|CTpouth cXeMbl IPUIUHHO-CIICJICTBEHHBIX CBS3CH,

3.2.8|OmnpenensaTh napaMeTpbl, KOTOPBIE JOJDKHBI ObITh YIY4YIICHBI,

3.2.9|YcranaBnuBaTth NMPpUYINHBI BOSBHUKHOBCHUSL ﬂe(l)eKTOB u HeCOOTBeTCTBHfI, YCTpaHATh 06Hapy>1<eHH1>1e HCCOOTBCTCTBUA,

3.2.10|TIpousBonuth cpaBHUTENbHBIH aHanu3 SCADA-cucteM,

3.2.11| AHann3upoBaTh CBOMCTBA ONEPALIOHHBIX CHCTEM PEabHOTO BPEMEHH,

3.2.12(Opranu3oBbIBaTh NapayljieIbHbIC BEIYUCICHNUS,

3.2.13|Omnpenensars HEOOXOAUMBIC M JJOCTATOUHBIC YCIIOBHS PEATU3al[UK CUTHAJIA.

3.3|Baanern:

3.3.1{Metoaukamu c60pa UCXOJHOH TOKYMEHTALUH,

3.3.2|Metonamu u cioco6aMu cOopa JaHHBIX O 3arpocax M NOTPEOHOCTSIX MOJIb30BATENEH,

3.3.3|MeToaukaMu coryiacoBaHuUs U YTBEPKASHUS TpeOOBAHUM K MHTEIUIEKTYaIbHON/MH(GOPMAIIMOHHON cUCTEME,

3.3.4|HaBbikamu pa3pabOTKH apXUTEKTYPhI U IIPOTOTUIIOB HHTEIUICKTYaIbHBIX/HHPOPMAIIHOHHBIX CHCTEME,

3.3.5|HaBbikamu uctipaBieHus 1eEeKTOB U HECOOTBETCTBHUI B apXUTEKTYpe, AU3aifHe, MPOrpaMMHOM KOJIe U JOKyMEHTAIUH K
cHucTeMe,

3.3.6|HaBbikamu onucanus o0mux TpeboBaHuil K cucremMe, 00bEKTY, aBTOMaTH3UPOBAHHOI cUCTEME,

3.3.7|HaBbikamu aHann3a 3a)MKCUPOBAHHBIX B cHcTEME Je(EKTOB 1 HECOOTBETCTBHIA C YUETOM apXUTEKTYPHI U Tn3aiiHa
CHCTEMEI,

3.3.8|HaBbikamu PIH(l)OpMI/IpOBaHI/IH 3aKa3uyhKa O BO3MOXHOCTSX TUIIOBOM CUCTEMBI U BapuaHTax €€ MO,HI/I(I)I/IKaI.[I/II/I,

3.3.9|HaBbikamu omnpeziesieHns: 3HAYMMBbIX TIOKa3aTelNel IesTeNbHOCTH 00bEKTa aBTOMATH3ALUH, HA H3MEHEHUE KOTOPBIX
HarpaBJiCH MTPOEKT,

3.3.10|Crioco6HOCTBIO MPUMEHSTH HHGOPMAMOHHbIE TEXHOJIOTUH U IIPOrPaMMHBIE CPEACTBA IPH PEIICHUH 33134
npodecCHOHANEHON eITeIbHOCTH,

3.3.11|HaBbikamu yctaHoBKU U paboThl co SCADA-cucteMoid,

3.3.12|Tousitusimu cuctemsl pa3pabdotku (host) u cuctemsl ncnonHenust (target),

3.3.13|OcnoBamu padotsl ¢ OCPB cemeiictBa UNIX,

3.3.14|Pacumpenusimu peanpHoro Bpemenu st Windows NT.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

peanbHOTO BpeMeHu. OOBEKT, COOBITHE,
BpeMs peakiu Ha coObitue.  /Cp/

Kon HanmenoBanue pa3nenos u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutepatypa IIpnmeyanue
| _3aHATHSA 3aHATHA/ Kvpc 1107071
Pa3nen 1. OcHOBHBIE MOHATHS CHCTEM
peajbHOTr0 BpeMeHH.
HNndopmauuonnblii npomecc.

1.1 OCHOBHEBIE TIOHSITUS B OTIPEICIICHUS 6 2 OIIK-2.1 JI1.1J11.2
CHCTEM PEalbHOIO0 BPEMEHH, TIK-9.1 IIK- | JI1.3J12.1 J12.2
OTIepAIlIOHHBIC CUCTEMBI PEATTbHOTO 121 J12.3J13.1 J13.2
BpeMeHH. JlaTunuku, MOyJIH BBOJA- 013523354
BBIBOJIA, KOMITBIOTEP C MPOTPAMMHBIMH 25
cpencreamu. OTHOBPEMEHHO
npoucxomsmue coobitusi. Cocras u
(YHKIMOHAIBHBIE BO3MOXHOCTH
COBPEMEHHBIX HH(POPMAIIHOHHBIX
TEXHOJIOTHH U MPOrPaMMHBIX CPEJICTB
/JTex/

1.2 OCHOBHBIC TTOHATHUS U OTIPECIICHHS 6 3 OIlK-2.1 JI.1J11.2
CUCTEM pEAJIbHOI0 BpeMeHH. THIbI OIlK-2.2 |(JI1.3J12.1 J12.2
CHCTEM peallbHOTO BPEMEHH (<OKECTKOTO OIlK-2.3 |JI12.3J13.1 JI3.2
BPEMEHU», «MATKOTO BPEMEHU)). IIK-9.2 TIK- | D1 22 23 54
OnpenesieHue U COCTaB CUCTEM 9.3 TIK-13.2 25




1.3 WHCTpYMEHTBI U METO/IbI ONIPEICTICHUS NK-9.1 TIK- | JI1.1 JI1.2
MIPOU3BOJCTBEHHBIX NIOKa3aTeNeh 13.1 JI1.3J12.1 J12.2
JIeSITEIIbHOCTH OPTaHU3aIHH. JI2.3J13.1 J13.2
HudopmanuonHelil mpouecc. 010323354
duznyeckre XxapakKTepUCTUKH CUTHAJIOB: 25
JUTUTELHOCTh CUTHAJIA, IMUPUHA CIICKTpa
CHTHAJa, IPEBBIIICHNE CUTHAJA HaJ
noMexoil. HeoOxouMble 1 10cTaTOYHbIE
YCIIOBHS peanu3anuu curHana. /Jlex/

14 OnpeeseHue napaMeTpoB, KOTOPbIC MK-9.2 K- | JI1.1J11.2
JIOJKHBI OBITh YIy4IIeHbl. AHAIU3UPOBAHUE 122 1IK- |JI1.3JI12.1 JI2.2
CBOWCTB OTIEPAIIMOHHBIX CUCTEM PEaIbHOTO 13.2 JI2.3713.1 JI3.2
BpeMeHU. MH(popMaMoHHbIi mpoLecc. 01323324
duznyeckre XxapakKTepUCTUKH CUTHAJIOB: 25
JUTUTEILHOCTh CUTHAJIA, IMUPUHA CIICKTpa
CHTHAJa, IPEBBIIICHNE CUTHAA HaJ
noMexoil. HeoOxouMble U 10CTaTOYHbIE
ycnoBus peanusanuu curHana.  /Cp/

15 Cratuueckue U IUHaAMHYECKUE CUTHAJIBL. OIIK-2.1 JI1.1J11.2
HenpepsiBHbIE, AUCKPETHBIE CUTHABIL. MK-5.1 IIK- |JI1.3J12.1 JI2.2
Dopmanuzanys peaabHbIX CUTHAIOB. 121 J12.3J13.1 JI3.2
Knaccugukarmst nHGOpMAITHOHHBIX 2139253 54
nponeccos. Teopema KorensHukosa. 35
Ipouecc ynpasneHus, 0CHOBHBIE CIIOCOOBI
ynpasieHus. CeTeBble IPOTOKOJIbI.

CoBpeMeHHBIE METOIBI COOpa TaHHBIX O
3ampocax U MOTPEOHOCTSIX MOJIb30BaTENeH.
/J1ex/

1.6 Craruueckue U IUHaAMHYECKUE CUTHAIBL. OIIK-2.2 JI1.1J11.2
HenpepsiBHbIE, AUCKPETHBIE CUTHABI. [K-5.2 TIK- |JI1.3J12.1 JI2.2
DopmanuzaIus pearbHbIX CUTHAJIOB. 5.3TIK-9.2 |JI12.3J13.1 JI3.2
Knaccudukarms nHGOPMAITHOHHBIX IIK-13.2 | 15233 24
nporieccoB. COOp UCXOHOI TOKYMEHTAIINH, 35
JAHHBIX O 3aIpocax ¥ MOTPeOHOCTIX
noJb30BaTelsi. MeTobl U criocoObl coopa
JAHHBIX O 3arpocax U HOTPEOHOCTIX
nonb3oBareneit. /Cp/

1.7 Knaccudukanus ACY TII. Tunosas OIIK-2.1 JI1.1J11.2
¢dynkmronansHas crpykrypa ACY TII B I1K-9.1 IIK- |JI1.3J12.1 JI2.2
ACOMNY puckpeTHOro npou3BOJCTBA. 12.1 IIK-  [JI2.3J13.1 JI3.2
OCHOBHBIE IPUHITUITBI, METOBI H CPENICTBA 13.1 D152 323 24
opranuzanuu UT-uHppacTpyKTypHl. 35
Cucremsr SCADA/DCS. Ocobenroctu
SCADA-cucrem u ux 0630p. CoBpeMeHHbIE
MOAXOMBI ¥ CTAHAAPTHl aBTOMATU3ALUH
opranusanuu. /Jlex/

1.8 AHanu3upoBaTth, COTIACOBBIBATH U OIlK-2.2 JIT.1J11.2
YTBEpP)KIaTh TPeOOBaHUS IPUMHUPHTEIBHBIX OIIK-2.3 |JI1.3J12.1 JI2.2
K MHTEJUIEKTYaIbHONW/MH(OPMAIIMOHHOM MK-5.2 TIK- |J12.3J13.1 JI3.2
cucreme. Pa3pabaTsIBaTh M0JIB30BATEIbCKYIO 53TIK-9.2 | 513233 54
JOKYMEHTALUIO U PeTIaMEeHTHbIE IK-9.3 35
nmokymeHThl. Kimaccudukarmst ACY TII.

TumnoBast pyHKIMOHANBHAs cTpyKTypa ACY
TII 8 ACOUY muckpeTHOTO IpOU3BOJICTBA.
Cucrembr SCADA/DCS. Ocobennoctr
SCADA-cucrem u ux 063o0p. /Cp/

Paznen 2. SCADA - cucrembl.

2.1 IMTaker Genie. KpaTtkoe onucamnme OIIK-2.1 JI1.1J11.2
Bo3MOxHOCTeH. HWHTepdeiic makera MK-5.1 K- |JI1.3J12.1 JI2.2
GENIE. TIIporecc co3nanusi cTpaTeruu. 12.1 TIK- [J12.3J13.1 JI3.2
ITakersr FIX32, Simatic WinCC, Master 13.1 D192 93 D4
SCADA u npyrue. MeToiMKy COTJIacOBaHUS 35
U yTBEPXKJCHHUS TpeOOBaHMUIA
HNPUMHPUTEITBHBIX K
UHTEJUIeKTYaIbHOH/ MH(OPMALTOHHOM
cucreme. /Jlex/




2.2 IMaker Genie. KpaTtkoe onucanue 15 OIIK-2.2 J1.1J11.2
Bo3MoxHOCTeH. HTepdeiic makera GENIE. OIlK-2.3 [JI1.3J12.1 J12.2
IIpouecc cozpanus crparerun. IlakeTs MK-5.2 TIK- |J12.3J13.1 JI3.2
FIX32, Simatic WinCC, Master SCADA n 5.31IK-9.2 | D1 02 03 B4
apyrue. CxeMbl IPUYUHHO- CIIEICTBEHHBIX I1K-9.3 IIK- 35
cBsizeil. [Ipu4KMHBI BOSHUKHOBEHUS IE(EKTOB 13.2 TIK-

U HECOOTBETCTBHIA, yCTPAaHCHUE 13.3
OoOHapyKeHHBIE HECOOTBETCTBUSL. METOTUKH
COTJIACOBAHHMS U yTBEPXKICHHS TPeOOBaHHH K
HHTEJUICKTYaIbHOW/UHPOPMAIIHOHHO
cucreme. Pa3paboTka apXUTEKTypsI U
MPOTOTHIIOB
MHTEIUICKTYaTbHBIX/MH(POPMAIIMOHHBIX
cucreme. Hcnpasnenne nedekToB u
HECOOTBETCTBHII B apXUTEKType, ITu3aiiHe,
IPOrpaMMHOM KOJIe U TOKYMEHTAIMHU K
cucreMe. AHanu3 3a(UKCUPOBaHHBIX B
cucreMe neeKTOB 1 HECOOTBETCTBHH €
Y4EeTOM apXUTEKTYPhI ¥ AN3aiHA CHCTEMBI.
Paspaborka SCADA-cUCTEMBI.
Hcnonb3oBanue Trace Mode.  /JIab/

2.3 Tlonsarre cBS3M, BXOJHBIX M BBIXOJIHBIX 3 OIIK-2.1 JI1.1J11.2
kaHanoB. [Taketsl TPACE MODE, OIlK-2.2 |JI1.3J12.1 JI2.2
GENESIS, FIX32, Master SCADA. OIIK-2.3 |JI2.3J13.1 JI3.2
Konrponbnas pabota. /Cp/ MK-5.1 TIK- | 1 92 23 D4

5.2 TIK-5.3 35
ITK-9.2 TIK-
9.3 [IK-12.2
IK-12.3
Pazgen 3. OnepauuoHHbIe CHCTEMbI
pPeajJbHOro BpeMeHH.

3.1 OCPB. OcnoBHoe HazHaueHne OCPB. 2 OIIK-2.1 JI1.1J11.2
Ipunuunuansusie ommuust OCPB ot OC MK-5.1 IIK- |JI1.3J12.1 JI2.2
oOmiero Ha3HaueHus. Coiicrea OCPB. 131 JI2.3J13.1 J13.2
TonsTus cucrems! pazpadorku (host) u 313233 54
cucremsl ucnonunenus(target) (Intel, 325
Motorola, RISC,MIPS, PowerPC, u apyrue).

OreHka kauecTBa U 3QHeKTHBHOCTH
MHTEJUIEKTYaIbHBIX/MH(POPMALMOHHBIX
cucreM. /Jlex/

3.2 OneHka KauecTBa pa3pabaTbiBaeMoil 3 OIIK-2.1 JI1.1J11.2
SCADA-cucremsr. OCPB. OcHoBHOe OIlK-2.2 |JI1.3J12.1 JI2.2
HazHaueHne OCPB. [IpuHnunuansHble OIIK-2.3 |JI2.3J13.1 JI3.2
otiruust OCPB ot OC o61ero Ha3HAYSHHUSI. [K-5.1TIK- | 31 9233 54
CgoiictBa OCPB. [lonsaTus cuctemsl 5.2 TIK-5.3 35
paspabotku (host) u cuctembr I1K-9.2 TIK-
ucnonuenusi(target) (Intel, Motorola, 9.3 IIK-12.2
RISC,MIPS, PowerPC, u npyrue). /Cp/ IK-12.3

3.3 Kraccsl onepalioHHBIX CUCTEM PEATBHOIO 1 OIK-2.1 J1.1J11.2
Bpemenu (VxWorks, 0OS9, pSOS, LynxOS, IK-5.1 IIK- |J11.3J12.1 J12.2
QNX, VRTX). SI3bIku mporpaMMupOBaHUsE 12.1 TIK-  [JI2.3J13.1 JI3.2
HNPUMEHHUMBIX AT CO3TAHUsI CUCTEM 131 31323354
peasHOrO BpemeHH. /JIek/ 35

3.4 O030p U cpaBHEHUE A3bIKOB 3 OIK-2.1 J1.1J11.2
MPOTPaMMHUPOBAHUS [T pa3pabOTKu OIlK-2.2 [JI1.3J12.1 J12.2
CHCTEMBI peaJIbHOTro BpeMeHHU. Kitacchl OIIK-2.3 |J12.3J13.1 JI3.2
OIEPALMOHHBIX CUCTEM PEATIBHOIO BPEMEHU IK-5.1 IIK- | 51 92 93 D4
(VxWorks, 0OS9, pSOS, LynxOS, QNX, 5.2 TIK-5.3 35
VRTX). /Cp/ I1K-9.2 TIK-

9.31IK-12.2

IK-12.3




3.5 HHCTpyMEHTBI M METObI OIIK-2.1 J1.1J11.2
MIPOTOTUITMPOBAHUS TOJIH30BATEIHECKOTO TIK-5.1 IIK- [JI11.3J12.1 JI2.2
uHrepdeiica. CHCTEMBI C MOHOIUTHBIM 9.1 TIK-12.1 (J12.3J13.1 JI3.2
SpoM. MOAyJIbHOCTb, [K-13.1 | 915233 54
CTPYKTYPUPOBAHHOCTb U NPEJCKA3yEMOCTb. 35
/JTex/

3.6 WHCTpYMEHTBI U METOIBI OIlK-2.1 JI.1J11.2
MPOTOTHIINPOBAHUS M0JIB30BATEIBCKOIO OIIK-2.2 |JI1.3J12.1 J12.2
untepdetica ais coznanust SCADA- cuctem. OIlK-2.3 [JI2.3J13.1 JI3.2
CucteMbl ¢ MOHOJIHUTHBIM SAPOM. [IK-5.1 TIK- | 1 22 93 D4
MoyapHOCTb, CTPYKTYPHPOBAaHHOCTD U 5.2 TIK-5.3 35
npezackasyemoctb.  /Cp/ [1K-9.2 TIK-

9.3 1IK-12.2
IK-12.3

3.7 UNIX'sI peanibHOTO Bpemenu. uTepdeiic OIlK-2.1 JI.1J11.2

MOJIb30BaTENbCKUX TporieccoB.  /JIex/ MK-5.1 K- |JI1.3J12.1 J12.2
9.1 1IK-12.1 |J12.3J13.1 JI3.2
IK-13.1 | 313233 24

35

3.8 UNIX'sI peanbHOro Bpemenu. Pazpaborka OIIK-2.1 JI1.1J11.2
uHTepdelica Mob30BaTENbCKUX MPOIECCOB OIlK-2.2 [JI1.3J12.1 J12.2
CHCTEM peanbHOro BpeMeHu. /Cp/ OIIK-2.3 |JI2.3JI3.1 JI3.2

M[K-5.1 TIK- | 51 22 23 D4
5.2 TIK-5.3 35
MK-9.2 TIK-
9.3 1IK-12.2

MK-12.3

3.9 CocraB OCPB. Pe3uneHTHbIE CpeicTBa OIlK-2.1 JI.1J11.2
pa3paboTKu, CpeCcTBa YAAJICHHOW OTIA/IKH, TIK-5.1 IIK- [JI1.3J12.1 JI2.2
npodrnpoBanys (M3MEPEHUSI BDEMEHH). 12.1 IIK-  [JI2.3J13.1 JI3.2
/JTex/ 13.1 31323354

35

3.10 Onenku KauecTBa 1 3pPeKTHBHOCTH OIlK-2.1 JI.1J11.2
MHTEIUIEKTYaIbHbBIX/MH(OPMALMOHHBIX OIIK-2.2 |JI1.3J12.1 JI2.2
cucteMm peansHoro BpemeHu. CoctaB OCPB. OIlK-2.3 [JI2.3J13.1 JI3.2
PesunentHble cpeacTBa pa3padoTKy, IIK-5.1 T[IK- | 1 92 23 D4
CpencTBa yOAIEHHOW OTIAIKH, 5.2 TIK-5.3 25
npoUIMPOBaHUs (U3MEPEHHS BDEMEHH). TIK-9.2 TIK-

/Cp/ 9.3 I1K-13.2
I1K-13.3

3.11  [Bpewms peaxuun cucremst (BPC, interrupt OIIK-2.1 J1.1J11.2
latency). Texuosorus 00pabOTKK CUTHAJIOB C IK-5.1 TIK- |J11.3J12.1 J12.2
JTATYUKOB (CBEJICHUHN O MIPOUCXOISIIUX 9.1 IIK-12.1 |J12.3J13.1 JI3.2
COOBITHSIX). 3anpOC Ha MPEPbIBAHKE, 3AITYCK 2132323 34
MIPOTrpaMMBbl 00pabOTKH COOBITHS. 35
3asucumocts CPB ot anmaparypsl, ot
OCPB. /Jlex/

3.12 Onwucanue o0mux TpeOOBaHU K CHCTEME, OIlK-2.1 JIT.1J11.2
00BEKTY, aBTOMaTH3HPOBAHHOI cUcTeMe. OIIK-2.2 |JI1.3J12.1 J12.2
Bpewms peakiiu cuctemsl (BPC, interrupt OIlK-2.3 [JI2.3J13.1 JI3.2
latency). Texuomorust 06pabOTKH CUTHAIIOB C I[K-5.1 TIK- | 31 92 323 54
JaTYNKOB (CBEACHUH O MPOUCXOIAIINX 5.2 TIK-5.3 35
COOBITUSX). 3aNIpOC Ha NPEPHIBAHUE, 3AILYCK I1K-9.2 TIK-

MPOTpaMMBbl 00pPaOOTKH COOBITHSI. 9.3 TIK-12.2

3aBucumocts BPC ot annapatypsl, ot IK-12.3 IIK

OCPB. /Cp/ -13.2 TIK-
13.3

Pa3znen 4. bazoBble MeXaHU3MbI
PeajbHOro BpeMeHH.




41 CocraB U (QyHKIMOHATIBbHBIE BO3MOXXHOCTH 2 OIIK-2.1 J1.1J11.2
COBPEMEHHBIX CHCTEM PEaJIbHOTO0 BPEMEHH. TIK-5.1 IIK- [JI11.3J12.1 J12.2
MexaHu3MBbl peabHOro BpeMeHU. bazosble, 9.1 TIK-12.1 (J12.3J13.1 JI3.2
00s13aTesIbHBIE MEXaHU3MbI: CHCTEMA [K-13.1 | 31323354
IIPUOPUTETOB U aJITOPUTMBI 25
JHCIeTIepU3alny (IMHaAMHYECKUE,

MIPUOPUTETHBIE, MOHOTOHHBIE, a/IalITUBHBIE U
np.) /Jlex/

4.2 MexaHU3MBbI peallbHOro BpeMeHU. ba3oBble, 18 OIIK-2.1 J1.1J11.2
00s13aTesIbHBIE MEXaHU3MbI: CHCTEMA OIlK-2.2 |JI1.3J12.1 JI2.2
IPUOPUTETOB U AITOPUTMBI OIIK-2.3 |JI2.3J13.1 JI3.2
JQUCTIeTYepU3aln (IMHAMUYECKHE, IIK-5.1 TIK- | 31 22 233 54
IPUOPUTETHBIE, MOHOTOHHBIE, JAITUBHBIC U 5.2 TIK-5.3 25
p.). UapopMupoBaHue 3akazamka o IK-9.2 TIK-

BO3MOXXHOCTSIX TUIIOBOM CHCTEMBI U 9.3 11K-12.2
BapuaHTax ee Moauukaiuu. OnpenencHus [IK-12.3 TIK
3HAYUMBIX ITOKa3aTesel qesTeNbHOCTH -13.2 TIK-
00BEKTA aBTOMATH3AIMH, Ha N3MEHEHUE 13.3
KOTOPBIX HaIlpaBJieH NpoeKT. [[pumeneHue

MH()OPMALIMOHHBIX TEXHOJIOTHH

MIPOTPaMMHBIX CPECTB IPH PEIICHUH 3a/1a4

npodeccnoHaNbHON IeSITENEHOCTH JUIS

CO3/IaHMsI CUCTEM peallbHOI0 BPEMEHH.

Omncanue o0IKX TPpeOOBaHMI K CHCTEME,

00BEKTY, aBTOMaTH3UPOBAHHOI cucreMe

peanbHOTO BpeMeHu. /J1a6/

4.3 YcraHoBNeHHE MpaB JOCTYMA K (aiinam u 6 OIlK-2.1 JI.1J11.2
MarKkaM CUCTEM PEaIbHOTO BPEMEHH. OIlK-2.2 [JI1.3J12.1 J12.2
MexaHU3MBI peaJbHOTO BpeMeHH. bazoBsie, OIlK-2.3 [JI2.3J13.1 JI3.2
00s13aTeNIbHBIE MEXaHU3MBI: CHCTEMa [K-5.1 TIK- | 91 952 33 54
MIPUOPHUTETOB U aJITOPUTMBI 5.2 TIK-5.3 25
IUCTIeTYepU3anny (IMHAMHUYECKIE, T1K-9.2 I1K-

IIPUOPUTETHBIE, MOHOTOHHbIE, aJAaIITUBHBIE U 9.3 1IK-12.2
mnp.) /Cp/ ITK-12.3 TIK
-13.2 TIK-
13.3
Paznen 5. MexaHu3Mbl MeK3a1a4HOTO
B3aUMO/CHCTBH.

51 MexaHn3MBbI MEK3aJa4HOTO 2 OIlK-2.1 JI1.1JI1.2
B3aMMOJICHCTBHSI, CPEICTBA CHHXPOHU3AIIUI TIK-5.1 IIK- |J11.3J12.1 JI2.2
TIPOLIECCOB U Nepeaun JAHHBIX MEXIY 12.1 TIK-  [JI2.3J13.1 JI3.2
HUAMU: ceMa(opbl, MBIOTEKCBI, COOBITHS, 13.1 D192 923 D4
CHUTHAJIbI, CPECTBA IS pabOTHI ¢ 95
pasnensieMoi MaMsAThIO0, KaHAITbI JaHHBIX
(pipes), ouepenu coodIIEeHHH, CPEACTBA IS
paboThI ¢ Taiimepamu.  /JIex/

5.2 MexaHnU3MBI MeX3aJa4HOTO 15 OIlK-2.2 JI1.1JI11.2
B3aUMOJEICTBUA, CPEACTBA CUHXPOHU3ALINH OIIK-2.3 [|J11.3J12.1 J12.2
MIPOLIECCOB U MEpeJaud JaHHbIX MEXKAY MK-5.2 K- |J12.3J13.1 JI3.2
HUAMU: ceMa(opbl, MBIOTEKCBI, COOBITHS, 5.31IK-9.2 | D132 D23 B4
CHUTHAJIbI, CPECTBA IS pabOTHI ¢ I1K-9.3 TIK- 25
pazzensieMoy NaMsAThO, KaHaJIbl JAHHBIX 12.2 TIK-

(pipes), ouepenu coodIIEeHHH, CPEACTBA IS 12.3 TIK-
paboTtsl ¢ Taitmepamu. CorylacoBaHus 1 13.2 TIK-
YTBEPKICHUS TpeOOBaHUIT K 13.3

MHTEIUICKTYalIbHOW/ MH()OPMAHOHHON
CHCTeMe pealbHOro BpeMenu. [IpumeHenue
METOJIOB ¥ CIIOCOO0B cOOpa TaHHBIX O
3ampocax M MOTPEOHOCTSX MOJIb30BaTENEH.
Pacnipenenenue paboT u BblAeICHHE
pecypcosB. Pa3zpaboTku MeTpuku paboThl
cucreMsl. /J1ab/




5.3 Ananu3 3aMKCUPOBAHHBIX B CHCTEME OIK-2.1 J1.1J11.2
JeeKTOB U HECOOTBETCTBUI C y4ETOM OIlK-2.2 [JI1.3J12.1 J12.2
apXUTEKTYpPhI U U3alHA CHCTEMBL OIlK-2.3 |JI2.3J13.1 JI13.2
MexaHU3MbI MEXK3a/1a4HOTO [IK-5.2 [1IK- | 91 32 33 54
B3aMMOJICHCTBU, CPEICTBA 5.3 TIK-9.2 35
CHHXPOHH3ALUY TPOIIECCOB U Mepeaadn [IK-9.3 TIK-

JAHHBIX MEXJy HUMH: ceMadopsl, 12.2 TIK-
MBIOTEKCBI, COOBITHSI, CHTHAJIBI, CPEJICTBA 12.3 TIK-
JUIs paboTHI C pa3lesieMOH MaMsAThIO, 13.2 TIK-
KaHaJbl JaHHBIX (Pipes), ouepeau 13.3
cO0OLIeHUH, cpecTBa Ui padoThI C

taiimepamu.  /Cp/

Pa3nea 6. IIporpammHble cpeacTBa

co3nanus CPB.

6.1 JlononHuTeNnbHbIE, criennuIecKue OIIK-2.1 JI1.1J11.2
MEXaHHU3MbI: CUCTEMBI BBOIa-BbIBOJIA, TIK-5.1 TIK- [JI1.3J12.1 JI2.2
yIIpaBJIeHUs NPepbIBaHUsAMU, paboTa C 9.1 TIK-12.1 |J12.3J13.1 JI3.2
namsTelo.  /JIex/ 31323354

35

6.2 JlononHuTenbHele, cenupuyeckue OIIK-2.1 JI1.1J11.2
MEXaHU3MBI: CHCTEMBI BBOJA-BLIBO/IA, OIIK-2.2 |J11.3J12.1 JI2.2
yIIpaBJIeHUs NPephIBaHUsAMU, paboTa C OIIK-2.3 |JI2.3J13.1JI3.2
namsTelo. /Cp/ MK-5.1 TIK- | 31 32 33 54

5.2 TIK-5.3 35
ITK-9.2 TIK-

12.1 IK-

12.2 TIK-

12.3 TIK-

13.1 TIK-

13.2 TIK-

13.3

6.3 Pacumpenus peaqbHOTO BpEMEHH IS OIlK-2.1 JI.1J11.2
Windows NT. Cucrema 06paboTkn IK-5.1 TIK- [JI1.3]12.1 J12.2
npepbiBanuii (ISR u DPC), npuoputersi 9.1 TIK-12.1 |J12.3J13.1 JI3.2
(xmaccer). Texuomorus NT u VXWorks, NT 312253 54
u InTime. BoamoxHOCTD 35
xoHpurypuposanus Windows NT u
CO3JIaH¥sI BCTPOSHHBIX KOH(PHUTYpaIHit
(6e3 nucKoB, KIaBHATYPhl 1 MOHUTOPA).

/JTex/

6.4 Pacumpenus peansHOTO BpeMeHH IS OIlK-2.1 JIT.1J11.2
Windows NT. Cucrema 06paboTkn OIlK-2.2 |JI11.3J12.1 JI2.2
npepsiBanuii (ISR u DPC), mpuopureTs OIIK-2.3 |JI2.3J13.1 JI3.2
(xmaccnr). Pedepat. /Cp/ MK-5.1 TIK- | 31 32 33 B4

5.2 TIK-9.2 35
IK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3

6.5 Hcnons3oBarue Real-Time JAVA u OIK-2.1 J1.1J11.2 KOHTpOJIbHAs paboTa
Embedded JAVA. JlomosHUTENbHBIE MK-5.1 K- |JI1.3J12.1 JI2.2
6ubinoTeKH, peaausyromne 9.1 TIK-12.1 |J12.3J13.1 JI3.2
MOJMHOKECTBA IPOrPaAMMHOI0 01023354
unrepdeiica WIN32. KontposnbHast 35

Pa6ora. /JIex/




6.6 HWcnonp3oBanue Real-Time JAVA u 3 OIIK-2.1 JI1.1J11.2
Embedded JAVA. Onepanmonnas OIlK-2.2 [JI1.3J12.1 J12.2
cucrema Windows CE. /Cp/ OIIK-2.3 |JI2.3J13.1 JI3.2

M[K-5.1 TIK- | 913233 54
5.2 TIK-9.2 35
IK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2 TIK-
13.3

6.7 [IporpaMMHBIe cpencTBa NPOSKTUPOBAHHS 2 OIIK-2.1 JIL.1J11.2
CPB B cpene MS DOS. RTKernel. MK-5.1 [IK- |JI1.3J12.1 JI2.2
Crpykrypa npuinoxerunii na RTKernel. 9.1 TIK-12.1 |J12.3J13.1 JI3.2
/JTex/ 31323354

35

6.8 IIporpammMHbIe cpencTBa NPOEKTUPOBAHUS 2 OIlK-2.1 JI.1J11.2
CHCTEM peasbHOTO BpeMeHH B cpene MS OIlK-2.2 (J11.3J12.1 J12.2
DOS. RTKernel. /Cp/ OIIK-2.3 |J12.3J13.1 JI3.2

[K-5.1 TIK- | 13233 54
5.2 TIK-9.2 35
MK-12.1 TIK
-12.2 TIK-
12.3 TIK-
13.2

6.9 Cucrema ULTRALOGIC. Cucrema 2 OIIK-2.1 JI1.1J11.2
OPTOSOFT. ApxuTekTypa CHCTEMBI. MK-5.1 IIK- [JI1.3J12.1 J12.2
/J1ex/ 9.1 TIK-13.1 |J12.3J13.1 JI3.2

31323354
35
6.10 Apxurekrypa cucteM ULTRALOGIC, 3 OIlK-2.1 JI.1J11.2
OPTOSOFT. /Cp/ OIIK-2.2 |JI1.3]J12.1 J12.2

OIIK-2.3 |JI2.3]13.1 J13.2
IK-5.1 TIK- | 51 92 33 54
5.2 TIK-9.2 35
I1K-9.3 TIK-

12.2 TIK-

12.3 TIK-

13.2 TIK-

133
6.11  [DOx3ameH /Ox3amen/ 27 OIIK-2.1 J1.1J11.2 Bormpockl k dK3aMeHy

OIIK-2.2 |JI1.3J12.1 J12.2

OIIK-2.3 |JI2.3]13.1 JI3.2
IK-5.1 TIK- | 31 92 33 54
5.2 TIK-5.3 35
I1K-9.1 TIK-

9.2 TIK-9.3
IK-12.1 TIK

-12.2 TIK-

12.3 TIK-

13.1 K-

13.2 TIK-

13.3

S. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI U 3aJaHUS

Hpe,Z[CTaBJ'IeHO OTACJIIbHBIM JOKYMEHTOM

5.2. Tembl nUCbMEHHBIX PadoT

Hpe,Z[CTaBJ'IeHO OTACJIbHBIM JOKYMEHTOM

5.3. ®oH/ OLICHOYHBIX CPECTB

HpeZ[CTaBJ'IeHO OTACIIbHBIM JOKYMEHTOM

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JIA)

6.1. PekomeHnayemasi quTepaTypa




6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

W3naTenbcTBO, roj

Komnunu-Bo

becnanos [1.A.,
I'ymanckuit C.M.

OmneparoHHBIE CHCTEMBI PEATEHOTO BPEMEHH M TEXHOJIOTHH
pa3paboTKH KpoccIuiaTGOPMEHHOTO IPOrPAMMHOTO
obecneuenus. YacTs 2: YuebHOE mocoodme

PoctoB-na-/lony:
W3narenbscTBO
OxHoro
(henepanbHOTO
YHHBEpCUTETA
(f0dYy), 2019,
3JIEKTPOHHBIN
necypce

1

JI1.2

becnamnos [1.A.,
I'ymanckuit C.M.

OrneparoHHBIE CHCTEMBI PEATEHOTO BPEMEHH 1 TEXHOJIOTHH
pa3paboTKH KpoccIuiaTGOPMEHHOTO IPOrPAMMHOTO
ob6ecneuenus. Yacts I: YuebHoe mocodune

PoctoB-Ha-/lony:
W3narenbscTBO
OxHoro
(henepanbHOTO
YHHMBEpCUTETA
(oY), 2019,
3JIEKTPOHHBIHN
necype

JI1.3

Bbecnanos, /1. A.,
I'ymanckuii, C. M.,
Kopob6eiinukosa, H. M.

OrepaniioOHHBIe CHCTEMBI PEAIBHOTO BPEMEHH M TEXHOJIOTHH
pa3paboTKH KpoCCIUIaTQPOPMEHHOTO ITPOrPaMMHOTO
obecnieyenus. B 3 yactsax. U.3: yueGHoe mocobue

PoctoB-Ha-/lony,
Taraunpor:
UsnarenscTtBO
OxHoro
(henepanbHOTO
yHuBepcuteTa, 2021,
3JIEKTPOHHBIHN
necype

6.1.2. lonosiHUTeIbHAS JIUTEPAaTYypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

MS,E[&TGJILCTBO, rong

Konnu-Bo

JI2.1

3aBbsioB B. A,
Jpsikonos @. H.,
Cenesnés b. I1.,
Pazymenko 1. H.,
Mopo3sosa H. 1O.

ABTOMaTH3aLUs TEXHOJIOTUUECKUX IIPOLIECCOB M NHKEHEPHBIX
cucreM: COOpPHHUK Hay9HBIX TPY/OB, IIOCBAMIEHHBIH 50-1eTnio
kadenps! "ABToOMaTH3AIMS HHXEHEPHO-CTPOUTENBHBIX
TEXHOJIOTHH"

Mockaa:
MockoBCKHit
roCyJapCTBEHHBIN
CTPOUTEIIbHBII
ynusepcuret, ObC
ACB, 2010,
3JIEKTPOHHBIH
necypc

1

J12.2

I'punenxo 0. B.

CucreMbl peaIbHOTO BpeMeHH: YueOHoe mocobue

Tomck: Tomckuit
roCyJapCTBEHHBIN
YHUBEPCHUTET CHCTEM
yIpaBJeHUs U
PaIHOdIEKTPOHUKH,
2017, ek TpOHHBIN
necypc

J12.3

I'punenxo, 0. Bb.

CucreMbl pealbHOTO BpeMeHH: ydeOHoe ocodue

Tomck: Tomckuit
roCyJapCTBEHHBIN
YHUBEPCHUTET CHCTEM
yIpaBJIeHUs U
PaIHOdIEKTPOHUKH,
2017, ek TpOHHBIN
necypc

6.1.3. MeTroanueckue pa3paboTku

ABTOpBI, COCTaBUTCIIN

3arnasue

W3narenscTBo, TOI

Komnunu-Bo




JI3.1 |Smenxo E. A., CucTeMHoe IPOorpaMMHOE 00ECTICYCHNE BHIYUCITUTEILHBIX Cypryt: 2
Kpusuukas M. A. CHCTEM: METOJJMYECKHE PEKOMEHIAuI Wznarenbckuii ueHTp
Cypl'Y, 2016,
3JIEKTPOHHBIN
necypc
JI3.2 |JIykaHos A. C. CucTeMsl peanbHOro BpeMEHH Camapa: CamI'VY, 1
2020, 31eKTpOHHBIN
necypc
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
31 |poccuiickuil 061e00pa3oBaTeNbHbINA IOPTAL.
92 |caiit UHpOpMAIIMOHHBIX TEXHOJIOTHIA.
D3 [smexTpoHHBIH KypHAT OTKPHITHIE CUCTEMEI.
34  |KommbroTepHblil moprai
D5 | XKypuan UadpopmaimonHsie pecypcesl Poccum.
6.3.1 Ilepeyens NpOrpaMMHOro obecnevyeHns
6.3.1.1]OS Windows XP, W7, W8&.
6.3.1.2
6.3.1.3|Murerpuposannslii maker MS Office.
6.3.1.4|Cpena paspaborku MS VISUAL STUDIO.
6.3.1.5
6.3.1.6|SCADA-cucrema Trace Mode (cBo6onHO pacmpoctpansemoe I10)
6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|CapanT-uHpOpManoHHO-TpaBoBoi TopTai. http://www.garant.ru/
6.3.2.2|Koncynsrantlimtoc —HazexHas mpaBoBas mojepskka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJINHbBI (MOZAY JISI)
7.1| s npoBeieHUs JICKIIMOHHBIX 3aHATUN HEOOX0AUMa ayAUTOPUS, HHTEPAKTUBHAS JI0CKA, IPOEKTOP, IEPCOHATIbHBIN
KoMITbIoTep (HOYTOYK), C BEIXO/IOM B III00aNbHYIO ceTh Internet.
7.2|11s npoBeieHNs IPAKTUUECKUX U Ja0OPaTOPHBIX 3aHATUI HE0OX0UMa ayJJUTOPUS ¢ MHAUBULYATbHBIMU PAaOOUNMU

MecTaMH, 000pyI0BaHHBIMH [IEPCOHAIBHBIMI KOMITBIOTEPAMH, C YCTAHOBJICHHBIM Ha HUX IIPOrPaMMHBIM obecrieueHreM (1.
6.3.1), c BEIX0I0M B IMI00anbHYyIO ceTh Internet.




