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1. IEJIM OCBOEHUSI JTUCHUITJINHBI

1.1{Lenbro OCBOCHUS AUCUUILIAHBI SBJISETCS OJyYeHHE 3HAHUI B 00J1aCTH COBPEMEHHBIX CPEIICTB aBTOMATH3ALMU U
TEOPETHYECKUX OCHOB MX pa3pabOTKH, TAKMX KaK TEOPUSI CUCTEM M TEOpHs YIIPaBJIECHHs, a TAK)Ke HAaBBIKOB aHAJIM3a
o0bekTa U BbIOOpa aleKBAaTHBIX CPEJCTB aBTOMATH3ALMH; 3HAHUI COBPEMEHHBIX HAYYHBIX U MPAKTHYECKUX METOL0B
npoekTupoBanus u Gpyakironnposanuss ACONY texuonorundeckumu nporeccamu (ACY TII), u HaBBIKOB pa3paboTKu
ABTOMATU3MPOBAHHBIX Pa0OYHX MECT OIIEPATOPOB TEXHOJIOTHYECKUX OOBEKTOB C TIOMOILBIO COBPEMEHHBIX
IPOrPaMMHO-TEXHHYECKHX CPEIICTB.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII

Lux (pazaen) OOIT: |b1.B.]IB.07

2.1| TpeGoBanus K MpeABapUTEJbHONH MOATOTOBKE 00y4YAIOIIErocs:

2.1.1|ba3bl gaHHbBIX ¥ 0a3bl 3HAHUI

2.1.2(MeHnemKMEHT U ITPOABIKEHHE HH(POPMAIIIOHHO-TEXHOJIOTHYECKOT0 MIPOEKTa

2.1.3|Meroasl ONTUMHA3ALNT

2.1.4|MopenupoBaHue CHCTEM

2.1.5|HaueprarenpHasi reOMeTpHsI, HH)KEHEPHAsl K KOMITBIOTEpHAs rpaduka

2.1.6(Teopus BeposITHOCTH U MaTeMaTH4ECKas CTATUCTUKA

2.2|IMCUMIUIMHBI ¥ MPAKTHKH, VTSI KOTOPBIX 0CBOCHUE TAHHOM TUCHUTIMHLI (MOLYJIs) HEOOXOAMMO KAK
npe/necTByoliee:

2.2.1|BepimonHeHue ¥ 3alIKTa BBITyCKHOW KBATH(PHUKAIIMOHHOW pabOThI

2.2.2|KopnopaTuBHbIe HHPOPMAIIMOHHBIE CUCTEMBI

2.2.3 HOHFOTOBK& K ¢1a4u€ 1 cJiava rocyJapCTBEHHOI'0 3K3aMCHa

2.2.4|TIporpaMmMupoBaHuEe MOOHIIBHBIX YCTPOMCTB

2.2.5(IIpoextupoBanue n skciuryaraus ACONY

3. KOMIIETEHIIUT OBYYATIOIIET OCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMUSI JUCIIATIINHBI
(MOJY.JIST)

IK-1.1: /leMoHCTPHPYET 3HAHUS METOI0B NJIAHHPOBAHNS MPOEKTHHIX Pa0doT, IeJeNnoJIaraHnusi, TEOPHHN KI0YeBbIX
NoKa3aTeJiel 1eTeJbHOCTH, KOHIENTYaIbHOI0 NPOEeKTUPOBAHMS, CTAHAAPTOB 0(hOPMIEeHHS TEXHUYECKHX 3alaHui

3HarTh:

IMK-1.2: BoInosiHsieT MIaHUPOBaHMeE MPOEKTHBIX PadoT, BHIONPaeT METOANKHU Pa3padoTKu TpedoOBaHHUIi K cUcTeMe 1
A0J0HBbI JOKYMEHTOB TPeOOBaHUIl K cucTeMe, GopMyJIUpPYeT 1ead, UCXO0As U3 aHAIu3a MPodJieM, MoTpedHoCTel U
BO3MOKHOCTeH; pa3padaTbiBaeT TEXHHKO-IKOHOMHUYECKOe 000CHOBAHNE, NeKOMII03UpYyeT GyHKIUH Ha NOA(PYHKINH

3HaTh:

IIK-1.3: Banageer HaBBIKaMH COCTABJIEHHSI M COTJIACOBAHUS NMepevyHs TPeOOBaHMIl K cHcTeMe, onpe/ieeHusI 3HAYNMBIX
NoKa3zarteJiel 1 TeIbHOCTH 00beKTa ABTOMATH3AIMU, HA M3MEHeHHe KOTOPbIX HANIPABJIEH MPOEKT; ONMCAHUS 11eJIeBOro
COCTOSIHUS 00bEKTA AaBTOMATH3ALMH, ONIUCAHUS CHCTEMHOI0 KOHTEKCTA M IPAHUI] CHCTEMBI, ONpeeIeHUs KIKYeBbIX
CBOICTB cCHCTEeMbI; BbIOOPa, 000CHOBAHUS U 3ALUTHI MOAXOASIIEr0 BADHAHTA KOHUENTYAJbHOH apXUTEKTYPbI, ONUCAHUS
00beKTa, aBTOMATH3HPYEMOI0 CHCTEMON, BbI/IeJICHHS MOACHCTEM CHCTEMbI, pacnpe/ejeHus 00X TPeOOBaHMIA 110
MOJCHCTeMaM, NPeACTABJCHHUS M 3AIUTHI TEXHUYECKOI0 32JaHUs HA CHCTEMY

3HaTh.

MK-2.1: leMOHCTPUPYET 3HAHUSI TEOPUH TECTUPOBAHUSI, METOI0B OLIEHKH KA4eCTBa NPOrPAMMHBIX CUCTEM,
MEKIYHAPOTHBIX CTAHIAPTOB HA CTPYKTYPY AOKYMEHTOB, HOPMATHBHBIX M METOAUYECKHX MATEPHAJIOB K CHCTEMAaM

3HaTh.

IK-2.2: OcyﬂleCTBJ'lﬂeT pa3pa60Tlcy TEXHHKO-IKOHOMHYECKOr0 000CHOBAHUS MPOEKTHBIX pemelmii U CTPYKTYPbI TUITOBBIX
JAOKYMEHTOB, aJITOPUTMU3ANUIO AeATCIbHOCTH

3HaTh:

IIK-2.3: BaageeT HABBIKAMH MOATOTOBKH METOIUKH OIEHKH FOTOBBIX CHCTEM HA COOTBETCTBUE TPEOOBAHUSAM, 00yUeHUSI
YYACTHUKOB padoyeii rpynnbl MeTOAHKe OLEHKH TOTOBBIX CHCTEM, KOOPANHHPOBAHHS M MPOBEIEHUS OLEHKH rOTOBBIX
cucTeM, coopa, 00padoTKU M aHAIN3A Pe3yJIbTATOB OLIEHKH I'OTOBBIX CHCTEM HA COOTBETCTBUE TPEOOBAHUSIIM, 0(hOPMIIEHHS
0TYeTa O CTeNeHH COOTBETCTBHUS FOTOBBIX CUCTEM TPeOOBAHUSAM, ONMUCAHUSA )KU3HEHHOTO I[UKJIA JOKYMEHTA, onpe/ieseHust
TpPeOOBaHUIl K JOKYMEHTY U €ro CTPYKType

3HaTh.:




B pe3yabTaTe 0cBOCHMS JMCHUILIMHBI 00y4alOIUiics J0JKEeH

3.1

3HaTh:

3.11

CoBpeMeHHbIE METO/IbI COOPa IaHHBIX O 3aIpocax M MOTPEOHOCTSIX TOJIb30BATENCH,

3.1.2

MeToIuKH COTTIaCOBAHUS U YTBEP)KACHUS TPEOOBAHUM NPUMHUPHUTEIBHBIX K aBTOMATU3HPOBAHHOM
HHTEIUIEKTY ATEHOM/MH()OPMAIIHOHHON CHCTEME,

3.1.3

OCHOBHBIE IPUHIIMITEL, METOABI U CPEACTBA OPraHU3any aBToMaTu3npoBanHoi U T-undpacTpykTypsl,

3.14

CeTteBble MIPOTOKOJIBI,

3.15

SI3BIKM TPOrpaMMUPOBAHUS,

3.16

I/IHCprMCHTBI 1 METOABI IPOTOTUITMPOBAHUS IMOJIB30BATCIHLCKOTO I/IHTCp(i)CI\/'Ica aBTOMaTPIBPIpOBaHHOﬁ CHCTEMBI,

3.1.7

I/IHCprMeHTLI 1 METOABI ONPCACIICHNA TPOU3BOJACTBCHHBIX MoKa3aTeseu JACATCIIBHOCTH OpraHu3aluu,

3.18

OHGHKI/I KadyeCcTBa U 3(1)(1)€KTI/IBHOCTI/I ABTOMATU3UPOBAHHBIX I/IHTeJ'IJ'IeKTyaJ'IBHLIX/I/IH(bOpMaL[I/IOHHbIX CHUCTEM,

3.1.9

COBpeMeHHLIe TEXHOJIOTUH, TOAXOAbl U CTAHAAPTHI aBTOMATHU3allU OpraHru3alinuu,

3.1.10

CocraB u q)yHKHI/IOHaJ'ILHBIG BO3MOKHOCTH COBPEMCHHBIX I/IH(l)OpMaI_[I/IOHHLIX TeXHOJ’IOFHfI, B 4aCTH aHaJIHU3a,
IMMPOCKTUPOBAHUA U pa3pa60TKI/1 ABTOMATU3UPOBAHHBIX CUCTEM, ITPU PCHICHUUA 3a1a4 HpO(l)eCCPIOHaJ'ILHOﬁ JACATCIBbHOCTH,

3.1.11

CocraB 1 (pyHKIIMOHAIbHBIE BO3MOXXHOCTH COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB, B UAaCTH aHAIN3a, IPOSKTUPOBAHHUS U
pa3pabOTKN aBTOMaTU3MPOBAHHBIX CHCTEM, NIPH PEIICHUH 3aa4 NMPOpeCCHOHATPHON AEATEIbHOCTH,

3.1.12

AmnmapaTHbIi ¥ TPOrPaMMHBINA COCTaB CHCTEM PEATBHOTO BPEMEHH,

3.1.13

OCHOBHBIC IOHATUSI U OIpEAC/ICHNUA CUCTEM pCAJIbHOI'O BPEMCHHU,

3.1.14

OCHOBHOE Ha3HAUCHHUE OIIEPATMOHHBIX CUCTEM PECAIBHOI'O BPEMCHHU, UX IPUHIIUITNAIIBHBIC OTIIHYHA OT OICPAlMOHHBIX
CHUCTEM 06H.[CFO Ha3Ha4YCHUAI,

3.1.15

Knacce! onepannonHbix cucteM peanbaoro Bpemenu (VXWorks, OS9, pSOS, LynxOS, QNX, VRTX),

3.1.16

Cocran OINECPAMOHHBIX CUCTEM pPCaIbHOTO BPEMEHU,

3.1.17

Oynkuuonan SCADA-cucrem,

3.1.18

[TonsiTHE IpepBIBaHMS,

3.1.19

Tlonstus MHOTOIIPOIECCOPHBIE 1 MHOTOHUTEBBIE BEIYHUCIICHUA,

3.1.20

Apxutektypy cuctem OPTOSOFT, ULTRALOGIC,

3121

Crpykrypy npuioxennii Ha RTKernel u RTTarget-32,

3.1.22

Pacummpenus peansroro Bpemenu s Windows NT.

3.2

YMmerTh:

3.21

Cobupath UCXOTHYIO JOKYMEHTAIINIO, JaHHBIE O 3allpocax M MOTPEOHOCTSIX MOIB30BATEI,

3.2.2

AHanu3upoBaTh, COIIACOBBIBATh U YTBEPKAATh TPEOOBAHUS IPUMHUPHUTENHHBIX K aBTOMAaTU3UPOBAHHON
HUHTEIUICKTY ATEHOM/MH()OPMAITHOHHON CHCTEME,

3.2.3

YcTanaBnMBaTh MpaBa I0CTyTA K (aiiiam ¥ mamnkam,

3.24

PazpabarsiBaTh METpHKH pabOTHI CHCTEM,

3.25

pa3pa6aTBIBaTb TMMOJIb30BATCIBCKYIO TOKYMEHTAIIUIO U PETIIAMEHTHBIC JOKYMCHTBI JIJI1 aBTOMaTHSHpOBaHHOﬁ CHCTEMCE,

3.2.6

Pacnipenensite paboTy M BBIAEIATH PECYPCHI,

3.2.7

CTpOI/ITI) CXEMbI IPUYUHHO-CIICICTBCHHBIX CBs3el aBTOMaTI/I3I/IpOBaHHOI71 CHCTCMBI,

3.2.8

OmnpenensaTe mapaMeTpsl aBTOMAaTH3UPOBAHHON CHCTEMBI, KOTOPBIE IOJKHBI OBITh YITyHIIEHHI,

3.2.9

YcTaHaBiauBaTh MPpUYUHBI BOSHUKHOBCHUS Z[eq)eKTOB nu HeCOOTBeTCTBHﬁ, YCTpaHATH O6Hapy)KeHHI)Ie HCCOOTBCTCTBUA,

3.2.10

[TpousBonuThk cpaBuuTenbHbIM anann3 SCADA-cuctem,

3.2.11

AHaHI/ISI/IpOBaTB CBOIiCTBa OINCPANNOHHBIX CUCTEM PCAJIbHOTO BPEMCHU,

3.2.12

OpFaHI/ISOBBIBaTB napajjiCibHbIC BBIYUCIICHUS,

3.2.13

OmnpenensTs HEOOXOANMBIC U TOCTATOYHBIC YCIIOBHS PEANTH3AINN CUTHATA.

4. CTPYKTYPA U COAEPKAHUE JUCIHUILINHBI (MOIY.JIs)

Kon

3AHATUSA sanaTus/ Kvpce AU

HaumenoBanmue pa3igenos u tem /Bux | Cemectp /| Uacos | Komneren- | JIutepatypa Ipumeuyanue

Pa3nea 1. OcnoBubie nousitusg ACY
TII. UaopMaHOHHBIN MPOLECCHI.
IToHSITHSI CHTHAJIOB.




1.1 Tunsl cucTeM peanbHOro BpeMEHH 0,2 [K-1.1 JI1.1J11.2
(«KeCTKOro BpEMEHNY, «MSITKOIO IIK-1.2 JI1.3J12.1
BpeMeHm»). [IpumepsI IK-2.1 J12.2 J12.3
ABTOMAaTH3HPOBAHHBIX CUCTEM PEAJIBLHOIO IK-2.3 J12.4713.1
BpemeHHU. OmpeeieHie U COCTaB CUCTEM J13.2 J13.3
peanbHOrO BpMeHU. OOBEKT, COOBITHE, J3.4
BpeMst peakiuu Ha coositie. CocTaB u 2135233324
(YHKIIOHATIBHBIE BOBMOXXHOCTH 35
COBpEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTUIl U IPOrPaMMHBIX CPEIICTB
ABTOMATH3MPOBAHHBIX cucTeM. [JIek/

1.2 OmnepalioHHbIE CUCTEMBI PEATIBHOTO 6 [K-1.1 JI1.1J11.2
Bpemenn (CPB). ITpumepst CPB.  Cocras IK-1.2 J11.3712.1
CPB. Moaynu BBoa-BbIBO/Ia, KOMIIBIOTED [K-1.3 J12.2 J12.3
C IPOrPaMMHBIMH CPEICTBAMHU. IK-2.1 J12.4J13.1
OmHOBPEMEHHO MPOUCXOIAIINE COOBITHS. TIK-2.2 JI3.2 JI3.3
/Cp/ IK-2.3 J3.4

313233324
35

1.3 HudopmanmonHslii mporecc. duzndeckue 0,2 MK-1.1 JI1.111.2
XapaKTePUCTHKK CUTHAIOB. Heobxoaumbie IK-1.2 JI1.3J12.1
1 JIOCTaTOYHBIC YCIIOBHSI CHTHAIIA. T1IK-2.1 J12.2 J12.3
WHCTpyMEHTHI 1 METOIBI OIIpeieNICHUS J12.4713.1
MIPOM3BO/ICTBEHHBIX MOKa3aTenei J13.2 J13.3
JeSITeIbHOCTH OPTaHU3aIHH. J3.4
HHbopMaIMOHHBIH ITpoIece. 215233324
HeobxoquMble U JOCTaTOYHBIC YCIOBHS 35
peanusaiuu curHaiga.  [Jlex/

14 Hudopmanmonnsii mporecc. Puzndeckne 6 K-1.1 JI1.1711.2
XapaKTepUCTHKK CUTHAIOB. Heobxoaumbie IK-1.2 JI1.3J12.1
1 JIOCTaTOYHBIC YCIIOBHS peali3aluu TIK-1.3 J12.2 J12.3
curHana.  OmpeneneHue NapaMeTpos, [K-2.1 J12.4713.1
KOTOPBIE IOJDKHBI OBITh YIYYIICHBI TIPH IK-2.2 J13.2 J13.3
apromaruzanun. [Cp/ IK-2.3 J3.4

21323334
35

1.5 [Ipouecc ynpaBieHust, OCHOBHBIE CIIOCOOBI 0,2 [K-1.1 JI1.1J11.2
yIpaBIEHUS aBTOMATU3NPOBAHHBIMH IK-1.2 JI1.3712.1
cucremamu. CeTeBble POTOKOJIBI. IK-2.1 J12.2 J12.3
CoBpeMeHHBIC METOIbI COOpa TaHHBIX O IK-2.3 J12.4J13.1
3anpocax U MOTPeOHOCTSAX MOJIb30BaTEICH JI3.2 J13.3
JUTS aBTOMATH3aIlu CUCTEMEL. JI13.4
Crarnyeckuie ¥ JUHAMHYECKUE CUTHAIIBI. 21323334
JuckpeTHple curHANE. PeanbHbie 35
curHainbl. Knaccudukarms nporeccos.

Teopema Korensuukosa. [Ipornece
ynpasnenus. [Jlex/

1.6 CraTuueckue U IMHAMUYECKHE CUTHAJIBI. 6 [K-1.1 JI1.111.2
HemnpepbiBHBIC, AUCKPETHBIE CUTHAIIBI. IK-1.2 JI1.3J12.1
dopmanusanus peanbHbIX CUTHATIOB MIPH [K-1.3 J12.2 712.3
ABTOMATH3aIUU CHCTEMBI. [K-2.1 J12.4713.1
Knaccudukanus uradopmMannoHHbIX IK-2.2 J13.2 J13.3
niporueccoB. COOp MCXOAHON IK-2.3 J3.4
JOKYMEHTAII|H, JaHHBIX O 3aIpocax u D132 5354
MOTPEOHOCTSIX TTOJIB30BATENS IS 35

aBTOMAaTU3alluK IIPOU3BOJACTBA. MCTO}IBI n
croco0bI cOopa TaHHBIX O 3apocax U
HOTPEOHOCTSIX MOJIb30BaTEeNIeH ISt
aBTOMaTU3aliK cucteMbl. CTaTuueckue u
JMHaMH4Y€CKUe CUrHabl. J[MCKpeTHbIE
CUrHaJIBL. PeanbHble CUTHAIIBL.
Knaccudukanus mnpoueccos. Teopema
KorensHukoBa. [Iponecc ynpasieHus
aBTOMATH3MPOBaHHOM cuctemoit. /Cp/




1.7 Knaccudukanus ACY TII. TumoBas 0,2 TIK-1.1 JI1.1 J11.2
¢dbyakunonanbHas ctpykrypa ACY TII B IIK-1.2 JI1.3J12.1
ACONY. OcHOBHBIC PUHIIHITE], METOIBI TIK-2.1 J12.2 J12.3
U CpeJICTBA OpraHMU3aIUH IK-2.2 J12.4J13.1
ABTOMATH3MPOBAHHOM J13.2 J13.3
UT-undpacrpykrypsl. Cucremsl J3.4
SCADA/DCS. CoBpeMeHHbIE TIOAXOIBI U 2135233324
CTaHIAPThl aBTOMATHU3ALIU OPraHU3AINH. 35
[TTex/

1.8 OcHosuble ynkunu ACY TII. 6 [K-1.1 JI1.1J11.2
AHaJIN3UPOBATh, COTIACOBHIBATH U TIK-1.2 JI11.3712.1
YTBEpXkKIaTh TPeOOBAHUS K-1.3 J12.2 712.3
MIPUMHUPUTENBHBIX K aBTOMATU3UPOBAHHO [K-2.1 J12.4713.1
MHTEIUICKTY aTbHO M/ MH()OPMAITHOHHOM IK-2.2 J13.2 J13.3
cucreme. Pa3pabarsiBath IK-2.3 3.4
TOJIb30BATEIBCKYIO JOKYMEHTALMIO U 215233324
periaMeHTHBIEe TOKYMEHTHI 35
aBTOMAaTH3alUK IPOU3BOICTBA. THMOBas
¢yuknuoHanbHas ctpykrypa ACY TII B
ACONY. Ocobennoctu SCADA-cucrem
u ux 0630p. /Cp/

Pazgen 2. Cucrembt SCADA/DCS

2.1 TToHsATHE CBA3M, BXOIHBIX U BBIXOIHBIX 0,2 TIK-1.1 JI1.1J11.2
kxanaios. [Taketst TPACE MODE, TIK-1.3 JI11.3712.1
GENESIS, FIX32, Master SCADA. IK-2.1 J12.2 J12.3
MeToOuKH COTIIACOBAHUS M YTBEPIKICHHS T1IK-2.3 J12.4J13.1
TpeOOBaHUI MPUMHUPHUTENHHBIX K J13.2 J13.3
ABTOMATH3UPOBAHHOM 3.4
HHTEIUIeKTYanbHOH/ MHQOpMAIIMOHHOM 212232324
cucreme. [Jlex/ 35

2.2 Hutepdeiic makera GENIE. Iporece 5 IK-1.1 JI1.111.2
co3nanus crpareruu. Cxembl TIK-1.2 JI11.3J12.1
MIPUYMHHO-CJICICTBEHHBIX CBA3EH MpHU IK-1.3 J12.2 J12.3
apromaTtuzanuu. [IpuanHbt TIK-2.1 J12.4J13.1
BO3HMKHOBEHUS 1e(DEKTOB U [K-2.2 JI3.2 J13.3
HECOOTBETCTBHH, yCTPAHEHHUE IK-2.3 3.4
0o0OHapy»eHHbIE HECOOTBETCTBHUS B 21223324
ABTOMATH3HPOBAHHBIX CHCTEMaX. 35
MeTOoANKH COTIIaCOBAHUS M YTBEPIKACHHUS
TpeOOBaHMI K aBTOMAaTU3UPOBAHHOM
MHTEIUICKTY aTbHO M/ MH()OPMAITHOHHOM
cucreme. Pa3paboTka apxUTeKTyphl U
NPOTOTHIIOB aBTOMAaTH3UPOBAaHHBIX
MHTEIUICKTY aTbHBIX/HH(POPMALHOHHBIX
cucreme. Mcnpasnenue neekToB u
HECOOTBETCTBHH B apXUTEKType, AU3aiHE,

MIPOrPaMMHOM KOJI€ U IOKYMEHTALUH K
ABTOMaTU3UPOBAHHON cucTeMe. AHAIU3
3a()MKCHUPOBAHHBIX B CHCTEME JIe()EKTOB U
HECOOTBETCTBHH C yYETOM apXUTEKTYPhI U
JM3aifHa aBTOMATU3UPOBAHHOI CHCTEMBI.
Paspadorka SCADA-cucTEMBI.
Hcnons3oBanue Trace Mode.
IToHsiTHE CBSA3H, BXOJHBIX U BBIXOJHBIX
kananos. [Taketst TPACE MODE,
GENESIS, FIX32, Master SCADA.

1J1a6/

2.3 IlonsTre CBA3M, BXOJHBIX U BBIXOJHBIX 6 IIK-1.1 JI1.1J11.2
KaHaJoB. Vcronb30BaHNE MAaKETOB [K-1.2 JI1.3712.1
TPACE MODE, GENESIS, FIX32, IK-1.3 J12.2 J12.3
Master SCADA. KourposbHas padoTa. IK-2.1 J12.4J13.1
/Cp/ [K-2.2 JI3.2 J13.3

IK-2.3 J3.4
31523354
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Paznen 3. OnepanuoHHbIE CHCTEMBI
peajibHOr0 BpeMeHH IpH

aBTOMATH3aLUU.

3.1 OneparoHHBIC CHCTEMBI PEaTbHOIO 0,2 TIK-1.1 JI1.1J11.2
BpeMeHU. CBOICTBA ONEpallMOHHBIX [K-1.2 JI1.3J712.1
CHCTEM peajbHoro BpeMeHu. [Ipumenenue IK-1.3 J12.2 J712.3
OTIEPAIIMOHHBIX CHCTEM PEabHOTO K-2.1 J12.4J713.1
BpEMEHH NpH aBToMaTu3auu. IloHaTus [1K-2.2 J13.2 J13.3
cucteMsl paspabotku (host) u cucremsr J3.4
ucnosinenus (target). Mecto 212232324
COBPEMEHHBIX TEXHOJIOTHI 25
aBTOMATHU3aLl{H1, ONTCPALMOHHBIX CUCTEM
peaJbHOTO BPEMEHH U CUCTEM PeajbHOTO
Bpemenu. [Jlex/

3.2 OteHka KayecTBa pa3pabaTbiBaeMOii 8 IK-1.1 JI1.1J11.2
SCADA-cuctembl. OniepaiioHHbIe IK-1.2 JI1.3J12.1
CHCTEMBI peasibHOTO BpeMeHu. OCHOBHOE I1K-1.3 J12.2 J712.3
Ha3HAYCHUE ONEPAIMOHHBIX CHCTEM K-2.1 J12.4J713.1
peanbHOTO BpeMeHH. [[puHIMnuansHbie I1K-2.2 JI3.2 J13.3
OTJIMYHS ONIEPALIMOHHBIX CHCTEM IK-2.3 3.4
peasIbHOrO BPEMEHH OT OlepalliOHHBIX 212232324
cucteM o0mero HasHadeHus. [1oHaTus 95
cucrembl paspaborku (host) u cucrembr
ucnonuenus (target). /Cp/

3.3 Knaccel onepainuoHHbIX CUCTEM 0,2 TIK-1.1 JI1.1J11.2
peanbroro Bpemenu: VXWorks, OS9, IK-1.2 JI1.3J12.1
pSOS, LynxOS, QNX, VRTX. S3biku IK-2.1 J12.2 J12.3
MIPOTPaMMHUPOBAHUS IPUMEHUMBIX IS IIK-2.2 J12.4J713.1
CO3/aHUS aBTOMATU3UPOBAHHBIX CUCTEM JI3.2J13.3
peansHoro Bpemenu. [Jlex/ J3.4

212232324
35

34 0O030p U CpaBHCHHE SI3BIKOB 10 IK-1.1 JI1.1J11.2
MIPOTPaMMHPOBAHUS JUIS pa3pabOTKH [K-1.2 JI1.3712.1
ABTOMATH3UPOBAHHBIX CUCTEMBI I1K-1.3 J12.2 J712.3
peanbpHOrO Bpemenu. Kitaccot IK-2.1 J12.4713.1
ONEPALMOHHBIX CUCTEM PeajbHOI0 IK-2.2 JI3.2 J13.3
Bpemenn: VXWorks, OS9, pSOS, LynxOS, IK-2.3 3.4
QNX, VRTX. [Cp/ 012232324

35

35 Kiacchl onepaioHHbIX CHCTEM 0,2 [IK-1.1 JI1.1J11.2
peanbHOro BpeMeHu. HCTpyMEHTHI U IK-1.2 J11.3712.1
METOJIbl TPOTOTUITUPOBAHUS [K-1.3 J12.2 J12.3
OJIL30BATEIBCKOT0 HHTEp(deiica IK-2.1 J12.4713.1
aBTOMAaTH3UPOBAHHON cUCTEMBL. CHUCTEMBI JI3.2 J13.3
C MOHOJIUTHBIM SIIPOM. MOy TbHOCTb, J3.4
CTPYKTYPUPOBAaHHOCTb U 012232354
MIPEACKa3yeMOCTh aBTOMAaTH3UPOBAHHBIX 35
cHcTeM peansHoro Bpemenu.  /JIex/

3.6 Kiacchl onepaioHHbIX CHCTEM 10 [IK-1.1 JI1.1J11.2
peanbHOro BpeMeHu. HCTpyMEHTHI U IK-1.2 J11.3712.1
METOJIbl TPOTOTUITHUPOBAHUS [K-1.3 J12.2 J12.3
0JIb30BATEIBCKOT0 HHTEp(detica st IK-2.1 J12.4J13.1
co3manus SCADA-cucreM. Moy mbHOCTB, TIK-2.2 JI3.2 JI3.3
CTPYKTYPHPOBAHHOCTh U I1K-2.3 J13.4
MPEACKa3yeMOCTh aBTOMATH3UPOBAHHBIX 21323334
cucteM peansHoro Bpemenn.  /Cp/ 35

3.7 [Monw3oBaresnbckue mpuioxenus UNIX 0,2 IK-1.1 JI1.111.2
peabHOro BpeMeH# (KOMIIMISTOPHI, IK-2.1 JI1.3J12.1
MAKEThl, pa3IUYHbIE HHCTPYMEHTAJIBHBIE [1K-2.2 J12.2 J12.3
cucrembl). MHTEpdElic M0ap30BaATENBCKUX I1K-2.3 J12.4J13.1
nporeccoB. /Jlex/ J13.2 113.3

J3.4
31523354

35




3.8 [Monb3oBarensckue npumnokernss UNIX 10 [K-1.1 JI1.1711.2
peaabHOro BpeMeHHU (KOMITUIISTOPBI, IIK-1.2 JI1.3J12.1
MIAKETHI, pa3IMYHbIE HHCTPYMEHTAIEHBIC K-1.3 J12.2 J712.3
cucrembl). Paspabotka nunrepdeiica IK-2.1 J12.4J13.1
MTOJTE30BATEIIHCKHX ITPOLIECCOB TIK-2.2 JI3.2 JI3.3
aBTOMAaTU3UPOBAHHBIX CUCTEM PEATIBHOIO IK-2.3 J3.4
Bpemenn.  /Cp/ D152 3354

35

3.9 PesunenTHBIC CpeicTBa pa3pabOTKH, 0,2 MK-1.1 JI1.111.2
CPEICTBA AMYJISIINU IIEJIEBOTO IK-1.2 JI1.3J12.1
Tporeccopa, CreuaIbHBIe CPEeICTBA TIK-1.3 J12.2 J12.3
OTJIaJIKU B3aMMOJICHCTBYIONINX 3a/1a4, [IK-2.1 J12.4713.1
CpezcTBa MOJCTUPOBAHHUS TP PEIICHUN J13.2 J13.3
3a/1a4 aBTOMATH3aIliU IIPOU3BOJICTBA C 3.4
HCIIOJIH30BAHNEM COBPEMEHHBIX 215233324
TeXHOJOrui aproMarusanuu. /JIex/ 25

3.10 PesunentHeie cpencTBa pa3paboTKH, 10 TIK-1.1 JI1.1 J11.2
CPE/ICTBA AMYJISIINU IIEJIEBOTO IK-1.2 JI1.3J12.1
polieccopa, CrenuaibHbIe CPeICTBA TIK-1.3 J12.2 J12.3
OTJIaJIKU B3aMOJICHCTBYIOIIMX 3a/1a4, TIK-2.1 JI12.4713.1
CpeICTBa MOICIIMPOBAHUS [IPH PELICHUN IIK-2.2 J13.2 113.3
3a[1a4 aBTOMAaTH3aIAN IIPOU3BOICTBA C T1IK-2.3 J13.4
UCIIOJIb30BaHNEM COBPEMEHHBIX 2132232324
TEXHOJIOTHH aBToOMaTH3anun. OIeHKH 25
KadyecTBa ¥ d(PPEKTUBHOCTH
ABTOMATH3MPOBAHHBIX
HHTEJUIEKTY aTbHBIX/MH(POPMAIIMOHHBIX
CHCTEM pealbHOro BpeMeHu. [loaroropka
Jokiana u npesenranuu. /Cpl/

3.11 Bpems nepexitoueHnss KOHTEKCTa. 0,2 [K-1.1 JI1.1J11.2
TexHonorust 00pabOTKK CUTHAJIOB C IK-1.3 J11.3712.1
JATYUKOB [IPU aBTOMATH3AIUK (CBEIEHHIA TIK-2.1 J12.2 J12.3
0 MIPOMCXOIAIINX COOBITHSAX). I1K-2.2 J12.4J13.1
[TapannenbHOE BBINONHEHUE, JI13.2 J13.3
MHOTOIPOIECCHBIC, MHOTOHUTEBBIC J3.4
BBIYKCIICHUS. Pa3mMepbl CHCTEMBI 21323334
HCTOJTHEHUs. BO3MOXKHOCTE HCITOTHCHUS 35
cucremsl u3 I13Y (ROM). 3aBrucumMocThb
CHCTEM PeabHOTO BPEMECHHU OT
ammaparypsbl, OT ONEPAIMOHHBIX CUCTEM
peansHoro BpemeHu. /Jlex/

3.12 BpewMms nepexmoueHrs KOHTEKCTa. 10 IIK-1.1 JI1.1J11.2
[TapannenbHOE BBINONHEHUE, TIK-1.2 JI11.3712.1
MHOTOIPOIECCHBIE, MHOTOHUTEBEIE TIK-1.3 J12.2 J12.3
BBIYKCIICHUS. Pa3mMepbl CHCTEMBI IK-2.1 J12.4713.1
HCTIOJIHEHUS. BO3MOXKHOCTh UCTIOJIHEHUS IK-2.2 JI3.2 J13.3
cucremsl u3 I13Y (ROM). Onucanue IK-2.3 3.4
o0mmx TpeOoBaHUl K cHUCTEME, 00BEKTY, D132 3354
aBTOMAaTH3MPOBAHHOMN cucTteMe. Bpems 35
peakuuu cuctemsl (BPC, interrupt
latency). 3anpoc Ha npepbIBaHme, 3aMycK
nporpaMmbl 06paboTku cobeitus.  /Cp/

Paznen 4. MexaHn3Mbl peajibHOTO
BpEMEHH.

4.1 bazoBbie MeXaHU3MbI PeabHOTO BPEMEHHU. 0,2 K-1.1 JI1.1J11.2
CocTtaB U QyHKIIHOHAIEHBIC BO3MOXKHOCTU IK-1.2 JI1.3J12.1
COBPEMEHHBIX aBTOMAaTH3UPOBAHHBIX IK-1.3 J12.2 J12.3
cucreM peanbHoOro Bpemenu /Jlex/ K-2.1 J12.4J13.1

IK-2.3 J13.2 J13.3
J13.4
2132232324

35




4.2 MexaHu3MBbI PeanbHOr0 BPEMEHU. 2 [K-1.1 JI1.1J11.2
Ba3oBbie MEXaHHU3MBI PEATBHOTO BPEMEHH. IIK-1.2 JI1.3J12.1
BaszoBrie, 00s3aTeNbHBIE MEXAaHU3MEL. TIK-1.3 J12.2 J12.3
cHCTeMa MPUOPUTETOB U AIITOPUTMBI IK-2.1 J12.4J13.1
JIMCTIETYEPHU3AINH (THHAMHUYECKHIE, TIK-2.2 JI3.2 JI3.3
[IPUOPUTETHBIE, MOHOTOHHBIE, [1K-2.3 JI13.4
ajanTuBHbIE U 1p.). MHdopMupoBanue 2135233324
3aKa34rKa O BO3MOXKHOCTSIX THITOBOM 35
CHCTEMBI U BapUaHTax e¢ MOAU(UKAIINH.

OmnpeneneHus 3HAYUMBIX TOKa3aTeneh
JeSITeTbHOCTH 00BEKTa aBTOMATH3AIINH,
Ha U3MEHEHHE KOTOPhIX HAIpaBJieH
mpoekT. [IpuMeneHre HHPOPMAITHOHHBIX
TEXHOJIOTHl U IPOrPAMMHBIX CPEJCTB MPH
pelIeHn 33134 MpoQeCcCHOHATbHON
JESITeTbHOCTH JJIS CO3JIaHHsT CHCTEM
peanbHOrO BpeMenu. Onucanue o0Iumx
TpeOOBaHUH K CHCTEME, 00BEKTY,
ABTOMATH3MPOBAHHOW CHCTEME peabHOTO
Bpemenu. /J1ab/

4.3 ba3oBble MEXaHU3MBI PEaTBHOTO BPEMEHHU. 10 [K-1.1 JI1.1J11.2
MexaHu3Mbl peajbHOTO BPEMEHHU. IK-1.2 J11.3712.1
YcTaHOBIIEHUE MTPAB JOCTYIA K (aiiaaM u IK-1.3 J12.2 J712.3
MaIKaM aBTOMaTHU3UPOBAHHBIX CHCTEM [K-2.1 J12.4713.1
peansHOTO BpeMeHH. bazoBrre, [K-2.2 J13.2 J13.3
00s13aTeNbHBIC MEXaHU3MBI. CHCTEMA I1K-2.3 J13.4
[IPUOPHUTETOB U AITOPUTMBI 21323334
Jqucneryepusanun (TMHaMHYECKHE, 35
MIPUOPHUTETHBIC, MOHOTOHHBIE,
ajanTuBHbIC U mp.). [IpakTrdeckas
pa6ora. /Cp/

Pa3nen 5. MexaHW3MBbI B3aUMOIECTBUS
3aaad.

51 MexaHN3MBI B3aUMOJICHCTBUS 33124 0,2 IK-1.1 JI1.1J11.2
aBTOMAaTH3UPOBAHHBIX CHCTEM PEATBHOIO [K-1.2 JI1.3712.1
BpemeHu. CpeacTBa CHHXPOHU3ALUHT IK-1.3 J12.2 J12.3
MIPOLIECCOB U TIepeaayun JaHHBIX MEXKIY TIK-2.1 J12.4713.1
HUMH: ceMapOpbl, MBIOTEKChI, COOBITHSI, [1K-2.2 JI13.2 J13.3
CHTHAJIBI, CPEACTBA I paOOTHI C J13.4
paznensieMol NaMsThIO, KaHaNbl JAHHBIX, D132 5354
ouepead COOOIICHHH, CPeICTRA IS 95
paboTs ¢ Taiimepamu. /JTex/

5.2 MexaHu3MBbI B3aUMOJICHCTBHS 3a1a4. 1 IK-1.1 JI1.1J11.2
Hcnonb3oBaHue CpeiCTB CUHXPOHU3ALUH TIK-1.2 JI11.3J12.1
MIPOLIECCOB U MEPeAaut JaHHBIX MEXKAY [K-1.3 J12.2 J12.3
HUMH: ceMapOpbl, MBIOTEKCHI, COOBITHS, TIK-2.1 J12.4713.1
CUTHAJIBI, CPEJCTBA I paOOTHI C TIK-2.2 JI13.2 J13.3
pasnensieMoi mamMsAThIo, KaHAJIBI TaHHBIX [1K-2.3 J13.4
(pipes), ouepenn cOOOMECHNH, CpenCTBa 21323324
JUTs paboThI ¢ TaliMepamu. CoriacoBaHHs 35

1 YTBep)KACHUS TpeOOoBaHUH K
ABTOMAaTU3UPOBAHHOM
HHTEJIEKTYaIbHOU/MH(OPMAIHOHHOM
CHUCTEME PEabHOTO BPEMEHH.
[IpuMeHeHre METOIOB | CIIOCO00B cOopa
JAHHBIX O 3allPOCax M MOTPEOHOCTSIX
M0JIb30BATENEH JIJIs1 aBTOMAaTU3alluu
mpou3BocTBa. Pacnipenenenne paboT u
BBIJICJICHUE PECYPCOB IIPU aBTOMATU3AIHH.
Pa3paboTku MeTpuKy paboThI
ABTOMATHU3UPOBAHHOM cucTeMbl. /J1ab/




5.3 Amnanu3 3aUKCHPOBaHHBIX B 10 [K-1.1 JI1.1711.2
ABTOMATH3HUPOBAHHON CHCTEME e(EKTOB IIK-1.2 JI1.3J12.1
1 HECOOTBETCTBUH C YUETOM apXHUTEKTYPHI K-1.3 J12.2 J712.3
U An3aiiHa aBTOMaTU3UPOBAHHOMN [IK-2.1 JI12.4713.1
CUCTEMBI. MeXaHN3MBI B3aUMOIEHCTBHSI TIK-2.2 JI3.2 JI3.3
3anay. Mcnonb3oBaHue cpesicTB IK-2.3 3.4
CHHXPOHH3ALMH IIPOIIECCOB U Iepeaadn 2135233324
JaHHBIX MEXTy HUMU: ceMadophl, 35
MBIOTEKCBI, COOBITHSI, CHTHAJIBI, CPEJICTBA
JUTst pabOTBI C Pa3eNsAeMOM TAMSTHIO,

KaHaJbl TAHHBIX, OYePEar COOOIICHUH,
cpezcTBa 1uist paboThI ¢ TalkMepaMu.
/Cpl/

Pa3znen 6. [IporpaMmMHBIe cpeacTBa
CPB.

6.1 BerpoeHHbie MEXaHU3MBI KOHTPOJIS 0,4 IK-1.1 JI1.1J11.2
LIEJIOCTHOCTH KOJIOB, MHCTPYMEHTBI AJIs1 IK-1.2 JI1.3J12.1
pa6otsr ¢ Watch-Dog taiiMepamu. IK-2.1 J12.2 J712.3
Crienmudraeckie MEXaHU3MBL: CUCTEMBI TIK-2.2 J12.4J13.1
BBOJIa-BbIBOJIA, YITPABJICHUS I1K-2.3 J13.2 J13.3
TpepBIBaHUsMHE, paboTa ¢ mamsTeio. /JIex/ J3.4

212232324
35

6.2 CrierupuecKiue MEXaHU3MBbI. CHCTEMBI 8 TIK-1.1 JI1.1J11.2
BBOJa-BHIBOJA, YIIPABICHUS TIK-1.2 JI11.3J12.1
IIpepBIBaHUSIMHU, paboTa ¢ HaMATHIO. IK-1.3 J12.2 J12.3
BerpoeHHbIe MEXaHU3MBI KOHTPOJIS K-2.1 J12.4J713.1
LIEJIOCTHOCTH KOJIOB, MHCTPYMEHTHI AJIs1 IK-2.2 J13.2 J13.3
pabotst ¢ Watch-Dog taiimepamu. /Cp/ IK-2.3 J3.4

212232324
35

6.3 Pacimpenus peaJbHOTO BPEMEHH IS 0,5 IK-1.1 JI1.1J11.2
Windows NT. Cuctema 06paboTku [K-2.1 JI1.3712.1
MpepBIBaHUMA, MPUOPUTETHI (KIACCHI). [1K-2.2 J12.2 J12.3
Texuonorust NT u VxWorks, NT u [1K-2.3 J12.4713.1
InTime. Bo3MoKHOCTB JI3.2 J13.3
koH¢urypuposanust Windows NT u J3.4
CO3JIaHMs1 BCTPOCHHBIX KOH(UTYPALHH. 01223324
[TTex/ 35

6.4 Texnonorus NT u VxWorks, NT u 8 IIK-1.1 JI1.1J11.2
InTime. Bo3moxHOCTD IK-1.2 J11.3712.1
koH¢urypuposanus Windows NT u [K-1.3 J12.2 J12.3
CO3IaHus BCTPOCHHBIX KOH(PHUIypaLuii. IK-2.1 J12.4713.1
Pedepar. /Cp/ [1K-2.2 J13.2 J13.3

IK-2.3 J3.4
012232324
35

6.5 Omneparmonnas cucrema Windows CE. 0,5 MK-1.1 JI1.111.2
Hcnonp3oBanue Real-Time JAVA u IK-1.2 J11.3712.1
Embedded JAVA. JlononHUTENbHBIE K-1.3 J12.2 712.3
OHMOIMOTEKH, PEATU3YIOIINE IK-2.1 J12.4J13.1
MOJMHOXECTBA IPOrPAMMHOTO JI3.2 J13.3
unrepdeiica WIN32. /Jlex/ J3.4

21323334
35

6.6 JlononHuTEbHBIE OMOTUOTEKH, 10 TIK-1.1 JI1.1J11.2
peanu3yroIme moIMHOKECTBa IK-1.2 JI1.3J12.1
nporpammuoro uarepgerica WIN32. /Cp/ [K-1.3 J12.2 J12.3

[K-2.1 J12.4713.1

[K-2.2 J13.2 J13.3

IK-2.3 J3.4
21323334

395




6.7 RTKernel-32, RTTarget-32. Ctpykrypa 4 1 [K-1.1 JI1.1J11.2
npunokennii Ha RTKernel u RTTarget- IK-1.2 J11.3712.1
32. « Cranmapr MOK-61131. /JTex/ MK-2.1 J12.2 J12.3
[K-2.2 J12.4713.1
JI3.2 J13.3
J3.4
31223334
35
6.8 IIporpamMmHbIe CpeaCcTBa MPOEKTUPOBAHUS 4 11 [K-1.1 JI1.111.2
CHCTEM PealbHOT0 BpeMeHH B cpene MS IK-1.2 JI1.3J12.1
DOS. RTKernel-32, RTTarget-32. K-1.3 J12.2 712.3
Crpykrypa npunokennii Ha RTKernel u IK-2.1 J12.4J13.1
RTTarget- 32. Cranmapr MOK-61131. TIK-2.2 JI13.2 J13.3
/Cp/ IK-2.3 J3.4
313233324
35
6.9 Tunosas cTpykrypa HHQOPMAIOHHO- 4 1 K-1.1 JI1.1711.2 KonTponsHas pabora.
YIPaBIAIONIEH BEIUUCIUTENTEHON [K-1.2 JI1.3712.1
ABTOMATH3MPOBAHHOM CHCTEMbI PEAILHOTO IK-1.3 J12.2 J12.3
Bpemenu. Cucrema ULTRALOGIC. K-2.1 J12.4J13.1
Cucrema OPTOSOFT. KonrposasHas IIK-2.2 J13.2 113.3
pab6ora. /JTex/ IK-2.3 J13.4
31323334
35
6.10 Tunosas cTpykTypa HHQOPMAIOHHO- 4 12 K-1.1 JI1.1711.2
YIPaBIAIOMIEH BEIUUCIUTENEHON CUCTEMBI [K-1.2 JI1.3712.1
peanIbHOTO BpEMEHHU. APXUTEKTypa CUCTEM IK-1.3 J12.2 J12.3
ULTRALOGIC, OPTOSOFT. /Cp/ MK-2.1 J12.4713.1
[K-2.2 JI3.2 J13.3
MK-2.3 J3.4
51323354
35
6.11  |DOx3amen /Ox3amen/ 4 9 IK-1.1 JI1.1J11.2 Bormpocs! k 5K3aMeHy
IK-1.2 JI1.3712.1
IK-1.3 J12.2 J12.3
MK-2.1 J12.4713.1
[K-2.2 J13.2 J13.3
[1K-2.3 J3.4
21223324
35

5. OHEHOYHBIE CPEJICTBA

5.1. OnenovyHble MaTepPHAJIBI VI TEKYIIETr0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTalluHu

Hpe)]CTaBJ'IeHBI OTACJIBbHBIM JOKYMCHTOM

5.2. OueHoYHbIe MATEPHAJIBI 1JIS1 THATHOCTHYECKOT0 TeCTHPOBAHUS

HpeZ[CTaBJ'IeHLI OTACJIbHBIM JOKYMCHTOM

6. YYEBHO-METOANYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOIYJIS)

6.1. Pexomengyemasi JuTeparypa

6.1.1. OcHoBHast TuTepaTypa

ABTOPBI, COCTAaBUTENH 3arnasue W3narensctBo, rox | Komnu-so
JI1.1 |Hlupsie M. B. BrrunciuTenbHBIe CHCTEMBI PEaTbHOTO BPEMEHH: yueOHOe Mocksa: PTY 1
mocooue MHUPDA, 2024,
3JIEKTPOHHBIN

pecypce




ABTOpBI, COCTaBUTENH 3arnaBue MznarensctBo, rog | Konny-Bo

JI1.2 |HBanoB A. A. ABTOMaTH3aIMS TEXHOJIOTHUECKUX MPOIIECCOB U TPOU3BOICTB: Mocksa: 1

VYyebHoe mmocodue UsnarenscTtBo
"®OPYM", 2025,
3JIEKTPOHHBIHN
pecypc
JI1.3 |UBanOB A. A. ABTOMaTH3aLUs TEXHOJIOTHYECKUX MPOLIECCOB U NPOU3BOACTB! Mocksa: OOO 1
Y4eOGHOe nocobue "HayuHo-u3narens
CKMI LIEHTP
NH®PA-M", 2026,
3JIEKTPOHHBIHN
pecypce
6.1.2. lonoTHUTENbHAS JTUTEPATypa
ABTOpBI, COCTaBUTENH 3arnasue MznarenscTBo, rog | Konny-Bo
J12.1 |Cadwuymnun P. K. OCHOBBI aBTOMATHKH M aBTOMATH3AIUs TIPOIIECCOB: yaeOHOE Mocksa: FOpaiit, 1
mocoOue It By30B 2024, >neKkTpoHHBII
pecypc

JI12.2 |Huxpomxkwuna C. B., Automation technology. Texrnonoruu aBromaruzanuu: yueonoe |HoBocubupck: 1
Boukapes A. U. rmocooue HI'TY, 2022,

JNEKTPOHHBIN
pecypc

J12.3 [A0Gsicos B. M., ABTOMAaTH3aIMs TEXHOJIOTHUECKUX IporieccoB. IIpombimnennsie [ Mocksa: FOpaiir, 1
Ietyxos C. JL. POOOTH3NPOBAHHBIE KOMITJIEKCHI: YIEOHHK AJIS By30B 2026, »meKTpOHHBII

pecypc

J12.4 |Jlarsmuenxo K. I1., ABTOMaTH3alUs U3BMEPEHUH, KOHTPOJISI U UCIIBITAHUH. Mocksa: FOpaiit, 1
l'onosusn B. B. [IpakTryeckuii Kypc: yueOHOe mocooue i By30B 2026, 351eKTpOHHBII

pecypce
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue MsnarenscTBo, rog | Konny-Bo
JI3.1 (Banos O. I Onrumuzanyst ”HPOPMAIMOHHBIX XapaKTEPUCTHK CHCTEMBI Kazans! 1
pearsHOTO BpeMEeHH: yIeOHO-METOIMYECKOe TTOco0ue KHUTVY-KAN,
2020, »meKTpOHHBII
pecypc

JI3.2 [[Imenes U. A., Bepba |OmnepaioHHbIE CHCTEMbI PEATbHOTO BPEMEHH: Mocksa: MTYCH, 1

B. A. yueOHO-METOJMIECKOE IOCOONE 10 BHIMOIHEHHIO J1abopaTopHbIX |2025, anekTpoHHBIN
paboT [is CTYACHTOB 113010, HanpasieHus noarotopku: 15.03.04 [pecypc
«aBTOMATU3AIMS TEXHOJIOTMYECKNX MPOIIECCOB U MPOU3BOJICTB,
27.03.04 «ynpaBieHre B TEXHUYECKUX CHCTEMax»

JI3.3 [ApremoB M. A., Cuctembl peajlbHOTO BpeMeHH: 1abopaTopHble 1 pakTudeckue |Boponex: BI'Y, 1
Baxtun A. A., paboThI: y4eOHO-METOJMUYECKOE OCoOHe 2020, 21eKTpOHHBII
bapanogckuii E. C. pecypc

J13.4 (Dunun 0. U. JnarHoctuka 1 HaJIEXHOCTb aBTOMATU3UPOBAHHBIX CUCTEM: Bpsnck: bpsiackuit 1

yueOHO-MEeToJMYeCKOe IOCOOHe 10 BHIMOJIHEHHIO J1abopaTopHbix |AY, 2025,
paboT I CTYAEHTOB 110 HampasieHuo moarotosku 15.03.04 SJIEKTPOHHBIN
aBTOMAaTHU3alNs TEXHOJIOTUIECKHUX ITPOLIECCOB M IPOU3BOJICTB pecypce
6.2. [lepeuenn pecypcoB HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIHMOHHOH ceTn "'UHTepHET"
31 [Poccuiickuii 06me00pa3oBaTeNbHBIA TOPTAI.
D2 | OnexTpoHHBIH KypHaT OTKPHITEIE CHCTEMBI
23 |Caiit MHpOpMAITHOHHBIX TEXHOIOTHIA.
34  |KoMmbrOTepHBIH mopTai
35  |’Kypnan Uadopmannonnsie pecypesl Poccun.
6.3.1 IlepeyeHb MPOrPaMMHOT0 00ecTeYeHHsI

6.3.1.1{OS Windows XP, W7, W8.

6.3.1.2| UurerpupoBannsiii naker MS Office.

6.3.1.3|[Iporpammsbl Opay3epsi.




6.3.1.4|Cpena paspabotku MS Visual Studio

6.3.2 [lepevyenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

6.3.2.1|apanT-uH(OpMaLMOHHO-IIPaBOBOI mopTai. http://www.garant.ru/

6.3.2.2|Koncynsrantllimoc —HaaexHas mpaBoBasi moepskka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCIHUIIJIMHBI (MOAYJIS)

7.1 J1ns nmpoBeieHUs JTEKIMOHHbBIX 3aHATHI HEOOXOANMA ay IUTOPHS, OCHAILCHHAS KOMITBIOTEPOM H MYyJIbTUMEAUHHBIM
000pyIOBaHUEM.

7.2| Anst npoBeneHust 1ab0paTOPHBIX 3aHATHH HEOOXO0JMM KOMIBIOTEPHBIH Kilacc, 000pyAOBaHHBIN TEXHUKOI U3 pacueTa OAuH
KOMIIBIOTEP Ha OJJHOT'0 00YJaroIIerocs, ¢ 00yCTPOSHHBIM pad0YUM MECTOM HpPEoIaBaTes.

7.3| TpebyroTcst mepcoHaIbHBIE KOMITBIOTEPHI ¢ TiporpaMMHubIM — obecrieuenuem MS OFFICE, mokansHast BEIUMCIUTETBHAS CETh
C BBIXOZIOM B III00abHYIO ceTh Internet.




