MHUHHCTEPCTBO HayKH U BBICIIETO obpazoBaHus
Poccuiickoii Denepanyu

DenepanbHOe IOCYIApCTBEHHOE GIOMKETHOE
00pa3oBaTebHOE YUpekIEHHE BEICIIEro obpazoBaHus
«Jlonenkuii rocynapcTBeHHEIH YHHBEPCHUTETY

DU3NKO-TEXHUIECKHH (BaKyIbTeT
Kadenpa xoMmploTepHEIX TexHOMOT ML

I1.A. Marmapos

PABOYASI TIPOTPAMMA AUCIHUTIIAHBI

METO/BI U CPEACTBA IPOEKTUPOBAHMSI
ABTOMATH3WPOBAHHBIX CHCTEM

YkpynHeHHas rpynmna HallpaBJIeHUH 09.00.00 MudopMatnka u BEMHECIHTENLHAS

IIOJTOTOBKH TEXHUKa

IIporpamma Bicinero o6pasopanms IIporpamma GaxanaBpuara

Hamnpasnenune moarorosku 09.03.01 MudopMaTika U BEMMCTHTEIBHAS
TEXHUKA

IIpoduns moaroroskm WHdopmaTrka v BEMHCIHTENbHAS TeXHHKA

Kramudukamus baxamnasp

@®opma 00yueHus Ouynas, 3a09nas

PaGoyas nporpamma amanTUpOBaHa IS JIHII
C OTPaHUYCHHBIMU BO3MOXKXHOCTSIMH 3JJ0POBBS H HHBAJIHIOB

Homnerk 2024



PaGogas mnporpamma mucnummmeel «MeTomsl W cpeacTBa NPOEKTHPOBAHHS
aBTOMATH3MPOBAHHBIX CHCTEM» I 00ydaloIUXcs IO HampaBjieHHIo moarotoBku 09.03.01
Wndopmatnka u BerucauTenbHas TexHuka ([Ipoduib IOATOTOBKH: HUndopmatuka u
BB[MUCIIATENbHAA TEXHHKA), COCTaBI€Ha Ha OCHOBaHWM (eNEepalbHOTO T'OCYIApPCTBEHHOTO
00pa30BaTENbHOTO CTAaHAApTa BHICIIETO O06pa3oBaHHA — OaKalaBpHAT IIO HalpaBJICHUIO
noarotoeku 09.03.01 MurdopMaTka M BEMHCIMTENbHAS TEXHHKA, YTBEP)KIACHHOTO IIPUKa30M
Munucrepersa o6pasoBanus i Hayku Poccuiickoit ®eneparmu ot 19 ceHTa6ps 2017 r. Ne 929 (¢
u3M. u jon.), [lopsaka opraHu3amuy ¥ OCYIIECTBIEHHS 06Da30BATEIBHON NEATEIBHOCTH IIO
00pa30BaTeNbHBIM TpPOrpaMMaM BBICIIEr0 O6pa3OBaHHS — I[POrpaMMaM GakanaBpuara,
IIporpaMMaM  CHICNMANATETa, IIPOTPAMMaM  MAruCTpaTyphl, YTBEpXKIEHHOTO IIPHKA30M
MununcrepcTBa Hayku U BeICIIEro o6pazoBanus Poccriickoit ®eneparuu ot 06 ampens 2021 r. Ne

245 (c ¥3M. ¥ JIOIL.), B COOTBETCTBHH C Y4eOHBIM ILIAHOM, YTBEPXKACHHBIM YUYEHLIM COBETOM
OI'BOY BO «JlonI'Y» mus na6opa 2024 roa.

PazpaboTunku:
Crapuuit npenonaBatens kadeaps I''T. JlJomoHOC
KOMITBIOTEPHBIX TEXHOJIOTHM

Pabouyas mporpamMma ono6pena Ha sacejanuu xabeaps KOMIIBIOTEPHBIX TEXHOJIOTHH.
IIporokoi ot 26.03.2024 1. Ne 12

3asemyromuii kadempoit % I'.B. ABepun
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Hexan Gu3nKo-TexHMIECKOro (aKyIsTeTa . O//: 7 T
28.03.2024 r. 77

Y4e6HO-MeTONMYECKast KOMUCCHS (PH3HKO-TEXHIIECKOTO baxynpreTa.
IIpotoxoun ot 27.03.2024 1. Ne 2 /

IIpencenarens A B. H. Korenko

PykoBonuTens ocHOBHO#M mpodeccrHonamsHolM
00pa3oBaTenbHON MpOrpaMMEL,
A-Pp TEXHUYECKHX HaYK, Ipod.
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1. MECTO JUCLUIUINHBI B CTPYKTYPE OEPA30BATEJIbHOM ITPOT' PAMMBI

1.1 TpeGoBaHusi K TpeIBApPUTEITHLHON TMOJATOTOBKE OOYYAIOIMIUXCS, MPEANISCTBYIONINE H
COIYTCTBYIOIINE AUCIHUILTUHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUEHUE TaHHOM:

JTUCIUIIIMHBL ~ TporpaMMbl  OakamaBpuata:  Mudbopmatnka u  mHOpMaInmoHHO-
KOMMYHHKAIIMOHHBIE TexHoJoruu, Apxurekrypa OBM, OBM wu mnepudepuiinsie ycTpoiicTsa,
OcHoBbl  mporpammupoBanusi, Cerm ©  TenmekoMMmyHukanuu, ba3er  mamneix, WEB-
POrpaMMHUPOBAHHE.

1.2 JlucuumiuHbl, KypCOBBIE pabOThl W MPAKTHKH, ISl KOTOPHIX OCBOCHHE JTaHHOM
JTUCLUTUTMHBI HE0OXO0AUMO KaK MpeIecTBYOIIEE:

[TpoexTupoBanre HHPOPMALMOHHBIX cUCTeM, I[IpOM3BOACTBEHHAs MpaKTUKA: TNPEAJUIIIIOMHAs
npakTuka (00s3aTenbHast).

2. OIIMCAHUE JTUCHUITJIMHBI

2.1. O6mrast xapakTeprucTUKa

HanmMenoBanwue nokasarens 3HaueHue MmoKa3aTens

Ha3Banue oO0pazoBaTebHOM MPOTPAMMBI 09.03.01 MudopmaTrka 1 BEIYUCTUTEIbHAS
TEXHUKA

[Iudp 1 Ha3BaHKE B COOTBETCTBUU C b1.B.0O/1.11 Meroasl u cpeacTBa

y4eOHBIM IJIAHOM POCKTHUPOBAHUS aBTOMATH3UPOBAHHBIX
CHCTEM

Yacte 00pa3oBaTeNbHOM MPOTpamMMBbl BbazoBast yacTh (00s13aTeNbHAS)
besanbpTepHaTHBHBIC AUCIUTUIAHEI

KonmuectBo 3a4eTHBIX enuHUL / BCETO YacOB 2/ 69,3

2.2. Pacnpenenenue 4acoB 1o nepruogam o0yueHHs

o O011ee KOIMYECTBO YaCOB
=
®opma | @ CaMOCTOS-
= | & | ;mekuu- | ynabopa- | MpakTH- - dopma
o0y4eHus 2 3 TENILHOH | BCErO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThI

Ounas 4 7 22 22 — 28 72 JK3aMeH
OuHasi, Bcero 22 22 - 28 72 dK3aMeH
3aoyHas 4 4 4 — 64 72 JK3aMeH

3. HEJIN AVUCHUITJIMHBI

dopmHpoBaHUE CUCTEMHOTO MbIlIeHHs: OBllaJieHHe CTyIeHTaMUd OCHOBAMU CHCTEMHOTIO
nmoaxoga K MPOCKTUPOBAHUIO ABTOMATHU3UPOBAHHBIX CHUCTCM, II03BOJIAIOUICTO 3(1)(1)€KTI/IBHO
peuaTh CI0oXkKHBIE 3a]]Ja4yd aBTOMATU3aIlMU B PAa3IMYHBIX 00JIacTsIX.

OcBoeHME METOAOJOTHM M TEXHOJOTHM NMpoeKTupoBaHus: O3HAKOMIIEHHUE CTYAEHTOB C
COBPEMEHHBIMH  METOJIOJIOTHUSIMH, MOJAXOJAaMH M  HHCTPYMEHTAaMU  MPOEKTUPOBAHUS
ABTOMATU3UPOBAHHBIX CUCTCM, BKJIIOYasa NPOTPAMMHBIC U aAlllIapaTHLIC CPEACTBA.

[IpakTnueckoe mnpumMeHeHne 3HaHuW: [lOArOTOBKAa CTYIEHTOB K MPAKTHYECKOMY
NPUMEHEHUIO TOJYYEHHBIX 3HAHUM Ui pa3paboTKM M peanu3alii aBTOMATH3MPOBAHHBIX
CHUCTEM B IPOMBINIUICHHOCTH, OM3HECe U APYyrux cdepax.

321,[[3.‘-11/1 JUCHUIIIINHBI:

W3yueHne TteopeTHuecKux OCHOB aBTomaTuzanuu: OOydyeHue CTYAEHTOB O0a30BBIM
TCOPCTUUCCKHMM KOHLOCHIIUAM W IMPUHOUIIAM aBTOMATHU3allMKM, TAKWUM KaK YIOPaBJICHUC
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IpoLieCCaAMM, MOJEIMPOBAHNE CUCTEM U aHAJIU3 TPEOOBAHUIA.

N3yueHne MeTonOB MNpOeKTUpoBaHUs: (O3HAKOMJIIEHHE CTYAEHTOB C pPa3JIMYHBIMU
METOAaMH IPOEKTUPOBAHUS aBTOMAaTU3MPOBAHHBIX CUCTEM, BKIIIOUAsl CTPYKTYPHBIN U 0OBEKTHO-
OPUEHTUPOBAHHBIM aHAJIU3 U IPOCKTUPOBAHHUE.

OcBoeHne MHCTPYMEHTOB pa3pabOTKU U cpeAcTBa MoieaupoBanus: OOydyeHue CTyAeHTOB
UCIIOJIb30BAHUIO COBPEMEHHBIX HHCTPYMEHTOB pa3pabOTKHM aBTOMATHU3MPOBAHHBIX CHCTEM,
takux kak SCADA TRACE MODE 7®.

Pa3BuTHe HaBBIKOB KOMaHIHOM paboThl: [IoATOTOBKA CTY/IEHTOB K paboTe B KOMaH 1€ HaJ
IIPOEKTAMH, BKJIOYas PACHPEACICHHE 3alad, B3aUMOACHCTBHE C KOJUIETAMH M YIPaBICHHE
IIPOEKTOM.

AnanTtanus K HOBBIM TexHoiorusM: OOydeHHe CTyA€HTOB NPUHLMIAM aJanTaluud U
BHEJPEHUS HOBBIX TEXHOJIOTHM U MHHOBALUHI B IIPOLIECC IPOCKTUPOBAHNS aBTOMATU3UPOBAHHBIX
CHUCTEM.

4. KOMIETEHIMN OBYYAIOHIEI'OCH, ©OPMUPYEMBIE B PE3VIJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, X NTHAMKATOPBI U
I[INTAHUPYEMBIE PE3VJIbTATBI ObYUYEHMA

4.1. KomnereHuuun
VYK-2. CiocobeH onpenensth Kpyr 3ajad B paMKax MOCTABJICHHOW 1IETTH U BEIOUPATh ONTUMAaJIbHBIC
CHOCOOBI UX PELICHUS, UCXO/S U3 JICHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIUXCSA PECYPCOB U
OTpaHUYECHUU.
[IK-1 Cnocoben ananu3upoBaTh TpeOOBaHUS K IPOrPAMMHOMY 00€CIIEUEHHUIO
[1K-2 CriocobeH mpoeKTHpoBaTh MporpaMMHOE o0ecTieueHue.

4.2 "nukaTopbl KOMIETSHITHIA
VK-2.1. 3HaTh: BUABI PECYPCOB M OTPAHUYCHHH JIJIs1 perIeHus MpodecCuOHaTbHBIX 3a/1a4;
OCHOBHBIE METO/IbI OLIEHKU PA3HBIX CIIOCOOOB PELICHUS 33aa4; AEHCTBYIOIIEE 3aKOHOIATEILCTBO U
MIPABOBBIE HOPMBI, PETYIUPYIOLIHE MPOPECCUOHANTBHYIO IS TENbHOCTD.
VYK-2.2. YMeTh: IpOBOIUTH aHAJIN3 MOCTABICHHON 11eNu ¥ (pOpMyTUpOBaTh 3aauu, KOTOpPbIE
HEOOXOUMO PEIINTh JJIs €€ TOCTHKEHUS; aHAIM3UPOBATh allbTEPHATUBHBIC BAPUAHTHI PEIICHUN
JUISL TOCTUKEHUSI HAMEUEHHBIX PE3YyJIbTaTOB; CI0JIb30BaTh HOPMAaTUBHO- IIPABOBYIO
JOKYMEHTAIHIO B chepe mpodhecCHOHaTBLHOM AESITEIbHOCTH.
YK-2.3. BrageTs: MeToquKaMH pa3pabOTKU LEeNU U 3a1a4 IPOEeKTa; METOJaMU OLIEHKU
NOTPEOHOCTH B pecypcax, MPOJOHKUTEILHOCTH M CTOUMOCTH ITPOEKTa, HaBbIKaMH paboThI €
HOPMAaTUBHO-IIPABOBOW JOKYMEHTAL[UEH.
[1K-1.1. 3HaTh: BO3MOXKHOCTH CYIIECTBYIOMICH MPOTPAMMHO-TEXHUYECKOW apXUTEKTYPHI;
BO3MOXXHOCTH COBPEMEHHBIX U MEPCIIEKTUBHBIX CPEICTB pa3pabOTKH MPOrPaMMHBIX TPOAYKTOB,
TEXHUUYECKUX CPEACTB; METOAOJIOTHH pa3pabOTKU IPOrpaMMHOT0 0OecTieueHus! U TEXHOJIOTUU
IPOTPaMMHUPOBAHUS; METOIOJIOTHH U TEXHOJIOTHH POSKTHUPOBAHUS M UCIIOIB30BaHUA 0a3 TaHHBIX.
[1K-1.2. YMeTh: mpOBOAUTH aHAIN3 UCIIOTHEHHS TPeOOBaHUI; BIpAOATHIBATh BAPHUAHTHI
peanu3anuy TpeOOBaHU; MPOBOAUTH OLIEHKY M 000CHOBAHUE PEKOMEHIYEMBbIX pEIlICHUI;
OCYIIECTBIISATh KOMMYHHUKAIIMH C 3aMHTEPECOBAHHBIMHU CTOPOHAMH.
[TK-1.3. BnayeTs: HaBbIKaMU aHAM3a BO3MOXHOCTEH peanu3aui TpedoBaHNN K TPOrPaAMMHOMY
00ecrneveHnIo; OLEHKU BPEMEHH U TPYAOEMKOCTH peajn3aluu TpeOOBaHUN K IPOrPaMMHOMY
00ecCIeyeHn10; COrIacoBaHus TPeOOBaHUH K MPOrpaMMHOMY O0ECIIEUEHHIO ¢ 3aMHTEPECOBAHHBIMHU
CTOPOHAMH; OIICHKHU M COTJIACOBAHMSI CPOKOB BBITIOJIHEHUS TIOCTABICHHBIX 33/1a4.
[1K-2.1. 3HaTh: IPUHIMITEI TOCTPOSHHS APXUTEKTYPhI IPOrPAMMHOT0 00ECTICYCHUS U BHIBI
apXUTEKTYphI IPOrPAMMHOI0 00€CIIeYeHHUs; TUTIOBBIE PellIeHuUs, OUOIMOTEKN TPOrPaMMHBIX
MOJyJIei, IabIOHbI, KJIACChl 00bEKTOB, CIOIb3yEMbIE IPU Pa3pabOTKe MPOrpaMMHOTO
o0ecrneveHuns; METO/Ibl M CPeICTBA TPOEKTUPOBAHMSI IPOTPAMMHOI0 00ECTIEUEHUS; METOIbI U
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CpeICTBa MPOEKTUPOBaHHUS 0a3 JAHHBIX; METO/IbI U CPEJICTBA IPOEKTUPOBAHUS TPOTPAMMHBIX
UHTEpQEiicoB.

[1K-2.2. YMeTh: HCTIOJIb30BaTh CYIIECTBYIONINE TUITIOBBIE PEIICHUS U MAOIOHBI MPOSKTUPOBAHUS
IPOTPaMMHOTO 00eCIieueHUs ; MPUMEHATh METO/IbI U CPEACTBA IMPOCKTUPOBAHUS IPOTPAMMHOTO
oOecrnieyeHus, CTPyKTyp JaHHBIX, 0a3 JaHHBIX, IPOrPaMMHBIX UHTEP(EHCcOB; OCYIIECTBIATh
KOMMYHUKAIIUU € 3aUHTCPCCOBAHHBIMH CTOPOHAMMU.

[1K-2.3. Banerb: HaBbIKaMU pa3paO0TKH, H3MEHEHHSI M COTJIACOBAHMS apXUTEKTYPhI

MporpaMMHOT O OGGCHG‘-IGHI/IH C CUCTCMHBIM AHAJIUTUKOM U apXUTCKTOPOM INPOTPpaMMHOIO
oOecrnieyeHus; MPOEKTUPOBAHUS CTPYKTYP aHHBIX; IPOEKTHUPOBaHKUE 0a3 JaHHbBIX; IPOCKTUPOBAHUS
IPOTPaMMHBIX HHTEP(ENCOB; OIIEHKH U COTJIACOBAHUS CPOKOB BBITOJIHEHHSI TOCTABICHHBIX 33/1a4.

4.3 Pe3ynbTaThl 00y4eHHS
[1K-1.1.1. YMeTh npuMEHSATh TEOPETHUECCKUE 3HAHUSI JIJIS1 PEIICHHSI PAKTHYECKUX 3a71a4
NPOCKTHUPOBAHUS aBTOMATH3HUPOBAHHBIX CUCTEM.
[1K-1.1.2. YMeTh TpOBOIUTD aHATIU3 UCTIOTHEHUST TpeOOBaHUI; BRIpA0aThIBATh BAPHUAHTHI
peanu3anuy TpeOOBaHUM; MPOBOAUTH OLIEHKY U 00OCHOBAHNE PEKOMEHIYEMbIX PEIlCHUI;
OCYIIECTBIISATh KOMMYHHUKAIIMH C 3aMHTEPECOBAHHBIMHU CTOPOHAMH.
[1K-1.1.3. Bnagers MeTO1aMH U CPEACTBaMU pa3pabOTKH U pealn3alui aBTOMaTU3HPOBAHHBIX
CHUCTEM.
[IK-2.2.1. YMeTb aHaIM3UpOBaTh U OLIEHUBATh 3()(HEKTUBHOCT M HAZECKHOCTh
ABTOMATHU3UPOBAHHBIX CHCTEM.
[1K-2.2.2. BbITh TOTOBBIMH K CaMOCTOSATENBbHOM paboTe M KOMaHAHOM NesITeILHOCTH B 001aCTH
MPOEKTUPOBAHUS AaBTOMATHU3UPOBAHHBIX CUCTEM.
T1K-2.2.3. O0nazars HaBBIKAMH aalTal[MU K HOBLIM TEXHOJIOTUSAM U U3MEHEHUSAM B
npoeCCHOHAIIBHOU Cpejie.

5. [TIPOTPAMMA JUCHUIIJIMHBI

Haszeanue Tembl Kpartkoe cogepxanue TeMbl
Tema 1. BBenenne ba3oBble NpUHIUIIBI U OCHOBHBIE MOHATHS. B0O3MOXHOCTH
Bsenenue. bazossie CHCTEM MTPOEKTUPOBAHMSI MHPOPMALMOHHBIX CUCTEM M TexHoJorui. CoctaB
MIPUHITATIBI 1 WHCTPYMEHTAJIbHOU cucTeMbl. CTpyKTypa HWHTETPHPOBAHHON CpEIbI
OCHOBHBIE ITOHATHSL. pa3paboTKH.

Tema 2. Texuonorus | [lonstue mnpoekta wuHGOPMAIIMOHHONW CcuUCTeMBI. [Ipumep cucTtemsl
pa3paboTku mpoekta B | MOHUTOpUHTA. Coznmanue y3na. I1labmoHBI 3KpaHOB: dKpaH, rpaduaeckas

HMHTETPUPOBAHHOM naHenb, MHemocxema. [lonsitme kaHama. ABromocTtpoeHue. Mogenu
cpene. VCTOYHUKOB CUTHAJIOB.

Tema 3. Pexxumbl paboTHI peakTopa mpeacTaBieHus JaHHBIX. PaboTa ¢ HECKOJIBKUM
Pazpaborka mucriessMd.  I'pagpudeckue snementsl.  Omepanuu ¢ rpaduyeckuMu
ITOJI30BaTEILCKOT0 skpanamu. Oneparuu ¢ rpapuueckumu ciaosmu. Web-unrepdetic.
uHTepdeiica.

Tema 4. Knaccudukanus o0bEeKTOB  CTPYKTypbl mpoekta. Knaccudukanus
Knaccudukanus komnoHeHToB. Kiaccuduxanus cnoes. Knaccudukanus yznos. Mcrounuku
00BEKTOB MPOEKTA Y IPUEMHUKH.

Tema 5. SA3piku  mporpammupoBanus crapaapta IEC61131-3. Omnepauuu ¢
IIporpammupoBanue | nporpammamMu. IlogkimtoueHue mnporpaMM. DBelnmoigHeHue IporpamMMm B
QJIITOPUTMOB. peasibHOM BpeMeHu. OTiazKa nporpamm.

Tema 6. Kanansl. Yucnossle kaHaibl. OOpabOTKa JaHHBIX B YHUCIOBBIX KaHAJaX.

O6paboTKa TaHHBIX Tpaucmsiius. ['panuier u uaTepBansl. Kananst knacca, CALL, COBBITUE.




Tema 1. Ilepecuer baza xananos. I[lepecuer 6a3bl kaHanoB. [loToku MoHuTOpa. Bpems nukia

6a3bl KAaHAJIOB. MonuTopa. [lepuon nepecuera kanana. OcoOEHHOCTH TepecyeTa u
oTpaboTKM KaHana. ATpruOyThI KaHAJIOB.

Tema 8. Coop TexHonorus u KOHQUTYPUPOBAHUE MEKKOMIIOHEHTHOT'O B3aUMOJICHCTBUSI.

JAHHBIX, MOHUTOPUHT | OOMEH MO IPOTOKOJIaM, BCTPOSHHBIM B MOHUTOPBI.

IIPOLIECCOB.

Tema 9. Co3nanue KoHTYypa yrpasieHus. yHKIMOHATBHBIE OJOKH «YTIpaBICHUEY.

VYmpasnenue, OyHKIIMOHANBHBIE 0JI0KH «PerynupoBaHue.

PETrYJIHPOBAHUE

6. CTPYKTYPA U COJEPXKAHUE TUCLHUITIIMHDBI

6.1. dopma oOydeHust — oyHas, Kypc — 4, cemectp — 7/

HanmeHnoBanms pasaciioB U TEM

KomnuectBo yacos

Jlexn. | JlaGop. | IIpakr. | CPC | Bcero
Tema 1. bazoBble TpUHLIUIIBI 2 2 - 2 6
Tema 2. TexHosorust pa3pabOTKH MPOEKTa 2 2 — 2 6
Tema 3. Pa3paboTka moiabp30BaTENbCKOTO 2 2 - 4 8
uHTepdeiica.
Tema 4. Knaccudukanus 00beKTOB MPOEKTa 2 2 — 2 6
Tema 5. [IporpaMmupoBaHu€e aIrOpuTMOB 4 4 - 4 12
Tema 6. Kanansl. O6paboTka TaHHBIX 2 2 - 2 8
Tema 7. Ilepecuer 6a3bl KaHAJOB. 2 2 - 2 8
Tema 8. CO0p maHHBIX, MOHUTOPUHT 2 2 - 3 8
IIPOIIECCOB.
Tema 9. YnpasneHnue, peryinupoBaHue 4 4 — 4,3 10
NTOTI'O 3A CEMECTP / 3A KYPC /10 22 22 - 25,3 72
KOMITIOHEHTY OITOIT
6.2. ®opma o0y4yeHus — 3a04Hasi, Kypc — 4
HaumeHoBaHus pa3ienoB U TeM Koumiectso dacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero
Paznen 1. bazoBeie mpuHIUEL. TexHOIOTHS 2 2 - 32 36
pa3paboTku mpoekra. PazpaboTka
MOJTb30BATEILCKOTO UHTEpdeiica.
Knaccugukanus o0beKTOB POEKTA.
Pazgen 2. IIporpaMmMmupoBanne aaropuTMOB. 2 2 - 32 36
O6paboTtka naHHBIX B KaHanax. [lepecuer
0a3bl kaHajaoB. COOp JaHHBIX, MOHUTOPHUHT
nporieccoB. PazpaboTka 1moyib30BaTeIbCKOrO
uHTepdeiica. YpaBiaeHue, peryJIupoBaHue.
NTOTI'O 3A CEMECTP / 3A KYPC /1O 4 4 - 64 72

KOMIIOHEHTY OIIOIT




6.3. JTaGoparopHbie pabOTHI

KonuuectBo yacos
No
HazBanune TeMsl Ovynasg | 3aouHas
/1
dopma | dopma
1 Coznmanne nmpocToro npoekra yzna APM 2 0,5
2 Oprann3anust 00padOTKH JaHHBIX B KaHAIaX 2 0,5
3 Cozpnanne 3xkpanoB APM, nporneaypa TpaHCISIMY B KaHaax 2 0,5
4 Opranuzanus 0OMeHa JaHHBIMU C KOHTPOJUIEPaAMH 2 0,5
5 Co3zaHne MpoeKTa CUCTEMbI YIIPABIICHUS HCTIBITATEILHBIM CTCHIOM 4 0,5
6 MOoHUTOPHHT TeX 00BEKTA C CO3JaHUEM apXHBa, OTYETa TPEBOT U 2 05
TeHEepaIy COOOIICHUI '
7 CuHTE3 cHCTEMBI aBTOMAaTHUECKOT O PETYJIMPOBAHUS 4 0,5
8 Co3zanne mpoeKTa yupasiaeHUs pOOOTOM 4 0,5
Bcero 22 4
7. OLHEHOYHBIE MATEPHUAIJIbI (CPEJACTBA) JUJISI TEKVYIIEI'O KOHTPOJIA

YCIIEBAEMOCTH, [TIPOMEXYTOYHOU ATTECTALIUUA

7.1. KOHTpOJIbHBIE BOMPOCHI
[IpuMepsl KOHTPOJIBHBIX BOIIPOCOB:

O 00 N O L &~ W N~
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. CocraB u HazHauenue ¢aitnos IDE TraceMode

. ®ynkuuoHanbHbie XapakTepuctuku SCADA-cucrem.

. DTansl co3manus cucteM ynpasieHus Ha 6aze SCADA-cucrem.
. 'padpuaeckre BOZMOKHOCTH.

. IlonsTe nmpoekTa, y3ia NpoeKTa.

. [lpunnun padotsr monutopa. Kanan TRACE MODE 6.

. MaremaTtnueckast 00paboTKa JaHHBIX.

. I'paduueckuii uatepdeiic oneparopa.

. Texnonorus pa3pabotku npoekra B VC.

. Kimaccudukanust KOMIOHEHTOB.

. [loHsiTre TpaHCHALUU B KaHaie

. Haznauenue u xapakrepuctuku nporokona ModBus

. OyHKIMH 00MeH MEX 1y y31aMu o mpoTokory Moduus

. Hactpoiika napameTpoB ceTeBoro oOMeHa U TMHAMHYECKUX XapaKTepUCTUK y3IIa.
. Xapakrepuctuku apxuBoB SIAD.

. OTueT TpeBor y31a. 3aruchIBaeMbIe B OTUET TPEBOT' COOOILICHHUS.

. CTpyKTypa THUIIOBOI CHCTEMBI aBTOMaTHYECKOIO PETYJIUPOBAHUS.
. Ctpykrypa u cBoiicra [11/[-perynstopa.

. Metonsl Hactporiku [T1][-perynstopos.

. ®ynuxun Web unrepdetica moauropa RTM
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7.2. Ob6pa3zer comepkaHus IK3aMEHAIMOHHOTO OuieTa

®OI'bOY BO «/loHeukunii rocy1apCTBEHHbIA YHUBEPCUTET
O06pa3zoBarenbHO-KBAIN(UKAMOHHBIA YPOBEHB OakanaBp
Hampasnenue noarotosku _09.03.01 «MabopMaTHKa U BEIYUCIUTEIbHAS TEXHUKAY
VYyeOHast qucuuminHa MeToIbl ¥ CPeICTBA MPOSKTHPOBAHUS aBTOMATU3UPOBAHHBIX CHCTEM
Cemectp _7

SK3AMEHAILIMOHHBIN BUJIET Ne 5

1. Ha3nauenwue, apxurekrypa u pynkun cuctem SCADA.
A. Kakue u3 yka3zaHHBIX KaHAJIOB OTHOCSTCS K KJIaCCy KaHAJIOB MOHUTOPHUHTA?
FLOAT

HEX32

TIME
ITonp30Bartens
CoOsITHe

6. CALL

b. Kakoii u3 anroputmMoB npeoOpazoBaHusl JaHHBIX UCTIONb3yeTcs B KaHaie Tuna INPUT
kimacca FLOAT B pazaene “O6paboTtka”

1. A=In*KX+Z

2. Q=(A+2)*KX

a s wnN e

3. 3agaua

Co31aTh MPOEKT CUCTEMBI YIIPABJICHUS UCTIBITATEIbLHOTO BUOpocTenaa. Ilpouecc ucnsitanus
000py/I0BaHUsl BBHIMIOJHSAETCS C MOMOILBIO MPUIOKEHUS TAPMOHUYECKUX (CHHYCOMAAIBHBIX) WIH
CIlydyaiiHBIX KOJle0aHM K TIaTGopMe CTeHJa B TOPU30HTAILHON TUIOCKOCTH. 3aJaHHEeM BEJIMYUHBI U
HAIpaBJIEHUEM JIBIDKEHUS IJIaTQOpPMBbl  3aHMMAETCSl CHEIHATU3UPOBAHHBIA KOHTPOJUIED C
nporokoiom obomena Modbus/TCP. Anpec xontpomiepa —1, ero IP-agpec — 192.168.11.101.
[Tpuemusbrii aByxO6aiiToBbiii peructp kKoHTpoiuiepa — HOLDING REGISTER umeer aapec 0001.
[lomHOMYy aMamna3zoHy mnepeMenieHuid MmIaTGopMbl OT KpaWHEro JEeBOro 0 KpaiHero mpaBoro
MOJIOKEHHUSI COOTBETCTBYET auara3oH komoB (0 ... 2047). [lepuon BeIAauM yIpaBisIIONIAX KOMaHT
creny — 10 mc. Cucrema ynpaBieHus J0JKHA PEaIN30BbIBATh CIEAYIOLIUE IEHCTBUA:
- 3aITyCK/OCTaHOB CTEH/IA;
- BBIOOP OZTHOTO M3 IBYX BO3MOXKHBIX THUIIOB KOJICOaHH (TapMOHHUYECKUE/CITyIaifHbIE),
- I3MEHEHHE aMIUTUTYABI Kosiebanuii B ntuanazone (0 ... 100) %.

8. PACIIPEJIEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYHAIKOT OBYYAIOIIMECA

OO6mias orieHKa 3HaHUN O00YJYaIOIMUXCS 0 TUCIHUIUTMHE poBoAUTCs 1o 100-0amipHOM 1mKane
UCXO/ U3 MaKkCMMyMa, NpHUBEIEHHOro B Tabnmue Huxke. OpraHum3almoHHO-yueOHas pabora B
ayZAUTOPHUHU OLICHUBACTCS HA OCHOBE TAKMX KPUTEPHEB KaK MOCEIIAEMOCTh 3aHITHI, CBOEBPEMEHHOE
U KayeCTBEHHOE BBIMOJIHEHHE JIAOOPAaTOPHBIX 3a/JaHuil, AaKTUBHOCTH BO BpEMs MPOBEACHUS
JEKINOHHBIX W JTa0OpaTOpHBIX 3aHATHH (ydacThe B OOCYKICHHM TEKYIIETO W IIPOHAEHHOTO
MaTepuaia, pelieHue 3a1ad u T.11.).

Howmepa paznenon Bunpr pabot Maxcimaibroe
KOJIMYECTBO 0aJsIoB
Tema 1. JlaGopatopHas pabora 1 B
Tewma 2. JlaGopaTtopHast pabota 2 5
Tema 3. JlaGopatopHas paborta 3 B




Tema 4. JlaGopatopHas pabota 4 B
KoHTpoJsibHBIE BOITPOCHI 10
Tema 5. JlaGopatopHas pabora 5 10
Tema 6. JlabopaTopHas paborta 6 10
Tema 7. JlaGopartopHas pabota 7 10
Tema 8,9. JlabopaTtopHnast pabota 8 10
NTOI'O 70
DK3aMeH Bompocos 3, 10 10 6amioB Kaxaplit 30
OOt UTOT 3a CEMECTP 100

CoOTBETCTBHE OAJUIOB OLIEHKE

KoNM4ecTEO GaLIon O1reHKa 10 NATHOAUILHON IITIKAJIE
s 100 ECTS | Dx3amen, muddepeHIMpoOBaHHBIN 3auer
3ayer

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 = HEYJIOBJICTBOPUTEIBHO e 3a9TOHO

9. OBECIIEYEHUHE OBPA3OBATEJIbBHOI'O IIPOLECCA I JIMIL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbA 1 MTHBAJIN/IOB

B xome peanmusanuu AMCUUIUIMHBI MCIOJB3YIOTCS CIENYIOIIME IOIOJHUTENIBHBIE METObI
0o0y4deHHs, TEeKYIIEro KOHTPOJII YCIEBAEMOCTH M MPOMEXKYTOYHOW arTecTaluu oOydaroluxcs B
3aBHCUMOCTH OT X MHIUBHIYaJIbHBIX OCOOCHHOCTEH:

1) mu1st CrernbIX U CIa0OBUASIINX

— JeKmuu O(OPMIISIIOTCS B BHUJAE D3JCKTPOHHOTO JOKYMEHTA, JOCTYHHOIO C ITOMOUIBIO
KOMIIBIOTEpA CO CTIEUAIN3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUEHUEM;

— JUIS BBITIONHEHUS 3aJlaHusl TPU HEOOXOAMMOCTH TMPEIOCTABISACTCS YBETUYHMBAIOIICE
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

— MUChbMEHHBIE 3aJ]aHus O(OPMIISIOTCS YBETMICHHBIM MIPU(TOM.

2) 1Sl TIyXUX U CIIa0O0CTBIIIAIIHX

— JIEKIUH 0(OPMIISIOTCS B BHJIE SJICKTPOHHOTO IOKYMEHTA;

— MUChbMEHHbIE 3aJaHHsI BBHITTOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM hopme;

— DK3aMEH MPOBOAMTCSA B NMUCHMEHHOH (opMe Ha KOMIIBIOTEpE; BO3MOXHO IMPOBEACHUE B
dbopme TeCcTUpOBaHUS.

3) [uist L ¢ HAPYLIEHUSIMH OIOPHO-JBUTATEIBHOTO anmnapara:

— Jexkuud oQopmIAIOTCS B BHAE DJEKTPOHHOTO JOKYMEHTAa, OCTYHHOTO C IIOMOIIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

— NIMCBbMEHHBIE 3a/IaHHSI BBIIIOJIHAIOTCS HA KOMIIBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (popMe MM BBIMONHAIOTCS B MTUCbMEHHON (hopme Ha
KOMITBIOTEPE.

[Tpu HE06XOAUMOCTH MPEeyCMaTPUBAETCS YBEIIMUCHUE BPEMEHH IS TOJITOTOBKH OTBETA.

[Tpouenypa npoBeAeHUs TPOMEKYTOYHON aTTECTALIMU JIJIsl O0y4aIOIINXCs YCTaHAaBIMBAETCS C
yu€TOM HUX HWHAMBHUIYANbHBIX Ncuxoduznuecknx ocobeHHocTeil. IIpomexxyrounas arrectanus
MO>KET IPOBOJAMNTHCS B HECKOJIBKO ITAIOB.



8

[TpoBeneHue mporeaypbl OIIEHUBAHUS PE3YJIHTATOB 00YUEHUS JOIYCKACTCS C HCIIOJIb30BaHHEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

OGecneunBaercs MOCTyn K WHGOPMAIMOHHBIM M OuOIMOrpaduyecKuM pecypcaM B CETH
NuTepHeT 11 Kaxkaoro odyvaromierocs B hopmax, aIanTHPOBAHHBIX K OTPAHUYCHUSM UX 310POBbS
¥ BOCHIPUATHUS HH()OPMAITIH:

1) U1t CIIETIBIX M CITA0OBHUISIIIMX

— B IIeYaTHOUW (popMe YBEITUUCHHBIM MIPUDTOM;

— B hopMe IIEKTPOHHOTO JIOKYMEHTA;

2) 1S TIyXUX U CIa0O0CTBIIAIIHX

— B re4aTtHo# opwme;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

3) nnst oOyyaromuXcs ¢ HapYIUICHUSIMA ONTOPHO-JIBUTATEIHLHOTO arapara:

— B IIeUaTHOM opme;

— B hopMe IIIEKTPOHHOTO JTOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE YUYEBHOI'O ITPOLIECCA

YuebHbie 3aHsATHA TpoBomsATcs B 4-m kopmyce Jounl'Y (mp. Tearpambnsid, 13). s
MPOBEJCHUS JTA0OPATOPHBIX 3aHIATHA TpeOyeTcs ayauTopusi, OOOpYyIJOBaHHAs MEJIOBOH WIIK
MapKepHOH JOCKOH, MyJIbTUMEAUIUHBIA IPOEKTOP U IKPaH, HOYTOYK, KOMILJIEKT y4eOHON MeOeH 1J1st
CTYJEHTOB, pabodee MECTO MPENOaBaTeNs, BBIX0/ B IHTEpHET — MPOBOIHOM HITH C UCIIOJIb30BAHUEM
Wi-Fi.

JIJist caMOCTOATENbHOM padOThI UCTIOIB3YIOTCS TEKCTOBBIC U JIEKTPOHHBIE pecypchl Hayunoit
OMOJIMOTEKN YHUBEPCUTETA M JPYTrUX OJIEKTPOHHBIX OMOJMOTEYHBIX 0a3 MaHHBIX, Y4eOHO-
METOAMYECKOe OOeCleueHne, NPEACTAaBICHHOE B YueOHO-MeToau4eckoM kabunere [naBHOTO
kopmyca (aym.405).

OOyyJaromnuecss UMEIOT BO3MOXKHOCTh HCITONIb30BaTh y4eOHBIE MaTepUaibl MO NUCHHUIUIHHE,
pasmemenasie Ha TiaTdhopme Moodle Ilentpa mucranmmonHoro ooOpazoBanus PI'BOY BO
«Joul'Y». Ilpn u3ydyeHun AUCHUILUIMHBI IPUMEHSIOTCS SJICKTPOHHOE 00yueHHe U JTMCTaHLMOHHBIC
o0Opa3oBaTeibHble TEXHOJIOTHH.

NudopmannonHsie Marepuaibl, METOIUYSCKUE YKA3aHUS 1O BBHIMOTHEHHUIO JaOOPaTOPHBIX
pabot pasmemienHsie Ha matGopme Moodle IlenTpa aucranmmonsoro oopazoBanus ®I'EOY BO
«doul'Y» o aapecy: http://dl.donnu.ru/course/view.php?id=9

C ucnonb30BaHHEM pecypcoB MIATGHOPMbI TUCTAHIIMOHHOTO OOpa30BaHUS OCYIIECTBISETCS
TEKYIIM KOHTPOJIb 3HAHWW OOYJaroIIMXCsS Ha OCHOBE TECTUPOBAHUS U TMPOBEPKH PE3yIbTATOB
CaMOCTOSITEIIBHOU PaOOTHI.

11. PEKOMEHJAYEMAS JIMTEPATYPA
11.1. OcHoBHas nuTeparypa

1. MeTomonorust CTpyKTypHOTO aHanu3a u npoektupoBanust/ JI.A. Mapka, K. MakI["oysH.- M.:
MeraTexnonorus, 1993.

2. Ilomor W.M. ABromaTusupoBaHHbIE WH(GOPMAIIMOHHBIE CHUCTEMBI (IO OTpACIsAM
npuMeHeHus): Yueb. mocobue.-M.: U31-Bo POA, 1999.-103 c.

3. MogemupoBanue cucteM. YueOHuk mist BY3o0s/b.f. Cosetos, C.A. flkoBnes.- M.: Beicmias
mkomna, 1999.- 319 c.

4. lemenkoB H.I1. SCADA — cuctemsbl kak nHCTpyMeHT nipoekTupoBanus ACY TII. M.: U3n-
Bo MI'TY um. H.3. baymana, 2004. — 328 c.

5. Jlomonoc I''T. «<METO/IbI 1 CPEJICTBA ITPOEKTHUPOBAHUA
MH®OPMAIIMOHHBIX CUCTEM U TEXHOJIOI' Uiy YueGHoe mocobue uls CTYASHTOB
HanpasieHusa noarotosku 09.03.01, lonenk, 'OY BIIO JonHY, 2019. 102c.
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6. «MeTobl ¥ cpelICTBa KOMIIBIOTEPHBIX MH(POPMAIIMOHHBIX TEXHOIOTHIY, «[IpoekTupoBanme
UH(POPMALIMOHHBIX CHCTEM»: ydeOHOe TocoOue JUIst CTYICHTOB THEBHON M 3a04HOM (hopM 00ydeHus
HarnpasieHus noarotosku 6.050101 «Komnerotepusie Hayku» / . T. Jlomonoc, A. JI. Kpacuukos. —
Honenk: JouHY, 2014. — 86 c.

11.1. JlononHuTEnpHAs IUTEPATYPA

4. PYKOBOACTBO ITIOJIb3OBATEJIA. TRACE MODE 7 ®, [IporpaMMHBIN KOMIUIEKC.
Bepcus 7. 7-e uznanue (k penusy 7.1.0.3), TY 58.29.29-001-18957709-2022, Mocksa, 2024. OOO
«AnActpA»

5. Trace Mode 7. Hanmcanue npocrteiimieit mporpamMmsl. [Ipocras 06padboTka MaccuBa

JAHHBIX. [ DNIEKTPOHHBIN pecypc]:
https://dzen.ru/a/ZVzzn2KCb3rUUFDk?share_to=telegram&experiment=919795

12. ”TH®OPMAILIMOHHBIE PECYPCHI

1. HaumonansHast osiekrpoHHas OubOnuoreka (HDOB): denepanbnas rocymapcTBeHHas
nHpopmarnmonHas cucrema / MwunucrepctBo KymnbTypel P®; Poccuiickas rocymapcTBeHHas
oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata ooparienus: 01.09.2023). — Pexxum
JOCTyTa: cCBOOOAHBIN, moanucka. HeoOxonuma yctaHOBKa IPOrpaMMHOTO obecrieueHust. — TeKcCT:

AJIEKTPOHHBIN.
2. eLIBRARY.RU: nayunas snekTpoHHas OubnuoTeka: caiit. — Mocksa, 2000- . — URL:
https://elibrary.ru  (mata o6pamenus: 01.09.2023). — Pexum poctyma: s aBTOPH30B.

MoJIb30BaTeNeh. —TeKCT: IIEKTPOHHBIN.
3. Hayunas snextponHas OuOmmoteka «KubepJlenunkay: caidt / Accorumarusi «OTKpbITas
Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexxum goctyma: cBoboaHbIi. — Tekcr:

JJIEKTPOHHBIN.
4. DnexktpoHHo-6nbmuoTeunas cucrema Jloul'V: caitt / ®I'BOY BO «Jlonl'Y». — Jlonenk,
2016- . — URL: http://library.donnu.ru/ (mata oOpamenusi: 01.09.2023). — Pexum nocryna:

CBOOOTHBIN. — TEKCT: SJEKTPOHHBIMN.

5. Onekrponnsli Katanor Hayunoit 6ubnmorexku JJoul'V: pa3nen caiita / Hb Jlonl'Y. — Tekcer:
anexktporHsid // DBC HoulVY: caiit. — URL: http://library.donnu.ru/catalog/ (mata oOGpatenus:
01.09.2023). — Pexxum ocTyma: MOMCK CBOOOIHBIHN, YIICKTPOHHBIE JJOKYMEHTBI — IS [TOJIb30BaTeIeH
Houl'Y.

6. Dnexrponnsiii apxuB Joul'Y: pasnen caiita / Hb Jlonl'Y. — Tekct: anexkrponnslit // DbC
Houl'VY: caiir. — URL: http://repo.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexxum nocryma:
CBOOOTHBIN.

13. TIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopmiopatuBHas nutien3us JJoul'yY Ne 46484614)
2. Microsoft Office (kopnoparuBnas nuueH3us Joul'Y Ne 46472919)
3. IDE(ba3oBas Bepcus) Trace Mode 77 ®

4. ModSim

5. Aaruupyc Kacnepckoro, Adobe Acrobat Reader
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