denepanbHOe TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs
«TONMBATTUHCKUMN TOCYIaPCTBCHHBIH YHUBEPCUTET

51.0.02.02

(unoexc oucyuniunoy)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

MeToabI M TEXHOJIOTUN TPUKIIATHON HH(OPMATUKU 2

(HaumeHoBanue OUCYUNIUHBL)

10 HAIPaBJICHUIO TOATOTOBKH (CHEIUATIBbHOCTH)
09.04.03 Ilpuknagnas uapopmaruka

(KOO U HAUMEHOBaHUE HANPABIeHUsl N0020MOo8KU, cneyuansviocmu 6 coomeéemcemeuu ¢ PI'OC BO)

I/IH(bOpMaI_[I/IOHHBIG CUCTCMBI 1 TCXHOJIOTHH KOPIIOPATUBHOI'O YIIPABJICHUA

(ranpasrennocmo (npoghuns)/cneyuanuzayus)

®dopma oOydeHuUs . OUHast

['ox Habopa: 2019

PacnpenesieHue 4acoB JMCUMILVIMHBI 10 cCeMeCTPaM M BUAaM 3aHATHH (110
y4yeOHOMY IIaHY)

KounuectBo 3ET 6
Yacos no PYII
Buasl koHTpOJIS B IK3aMeHbI 3adeTsl Kypcosbie Kypcosbie Konrpoasatie
cemMecTpax: NPOEKThI pa6oTsI (s 3‘;?)?::0'}', top-
MbI 00y4eHus1)
2
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 6 6
Jlekuuu 34 34
JlabopaTtopHbie
ITpakTHyecKne 50 50
KonTakTHasi padora 84,35 84,35
Cam. pagora 96 96
Konrpoun 35,65 35,65
Hroro 216 216

ToabsTTH, 2019




Pabouas nporpamma cocrasiiena Ha ocHoBanud GI'OC BO u ydyeOHOTrO 1m1aHa HarpaBIeHUs

noaroroBku (cnenuansHoctr) 09.04.03 Tpuknaanas nuapopmaruka
(KO@ U HaumeHoearnue HanpaejieHus nodeomoeku, cneyuailbHocmu 6 coomeemcemeuu ¢ (DFOC
BO)

PeunensupoBanue padoueii mporpaMMbl JUCUMILIHHbI:

OtcyTcTBYET

VYuebnas (pabouas) mporpamma o100peHa Ha 3aceganuu kadenpsl «lIpukiagnas
MaTeMaTHKa 1 nHpopmatuka» (mpotokon 3acexanuss Ne 6 ot «13» despans 2019 r.).

Penensent
(OondrcHocmb, yuernoe 36anue, cmeneny) (noonucs) (U.0. Pamunus)
« _» 20 1.

Cpok aeiicTBus padoyeil mMporpaMMbl AMCHUILTHHBI 10 « 31 » aBrycra 2021 r.

Nudopmanus 06 akryanusanuu padoyeil nporpaMmMsbl JMCHHUILJIMHbBI:
[TpoTokoun 3acemanus kadenpst Ne 1 ot «09» centsiops 2019 r.
[TpoTokoun 3acemanus kadenpst Ne 1 ot « 28» aBrycra 2020 .

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

[Tpotokon 3acenanust kadeaps Ne OT «__ » 20 T

YTBEPXJIAIO

3aBenyromuii kageapoit [IpuknanHas MaTeMaTuka U UHGOpPMaTHUKA
(paspabomasweri PI1/])

« » 20 r. A.B. Quenosckuit
(noonucs) (HU.0. @amunus)




AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.0.02.02 Metoap! U TEXHOJIOTUN PUKIAAHON HH(DOpMATUKH 2

(MHOEKC M HAUMEHOBAaHKE TUCUMILTHHBI (y4eOHOTO Kypca))

1. Ilean W 3aAa4M U3yYeHUs AUCHUIINHBI (Y4e0HOT0 Kypca)

Lens — popMupoBaHue y CTYJIEHTOB TEOPETHUECKHUX IMPEACTABICHUA 00 Oc-
HOBHBIX METOJAaX M TEXHOJOTUAX BAKHEWIEro HaIpaBieHUs MHOOPMATUKU —
NpUKJIaAHON MHPOPMATUKH, a TakkKe O chepax UCHOJIb30BAHUS MPHUKIIATHOTO
IPOrpaMMHOTO 00eCIIeYeHUSI.

3agayu:

1. ChopmupoBaTh y CTyICHTOB 3HaHHE U TTOHUMaHHE chep MPUMEHECHHS MPH-
KJIQJIHBIX MPOrPaMMHBIX IPOIYKTOB.

2. ChopmupoBaTh y CTYJAEHTOB IPEJCTABICHUE O TEXHOJIOTHSAX HCIIOJIb30Ba-
HUS MPUKJIAJTHOTO IPOrPaMMHOI0 00eCIIeUeHHUs.

2. MecTo mucuMIInHbI (Yue0OHOro Kypcea) B crpykrype OIIOII BO

JlannHas nucuuruinHa (yueOHbIN Kype) OTHOCHUTCA K 00s13aTeNibHOM yacTu bioka 1.

Jucuumuivebl, y4yeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3HpyeTcsl JaHHAs

JUCUUIUIMHA (Y4eOHBbIN

Kpr) — MATCMaTHU4YCCKUC OUCLHHUIIIIMHBI, JUCLHHUIIIIMHBI IIO

nporpaMMupOBaHUIO U I/IH(i)OpMaHI/IOHHBIM TCXHOJIOTHUAM.

JuciumuinHbl, y4eOHbIe KypChl, JIJIi KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS,
HABBIKM, TPHOOpETacMbIe B PE3yJIbTaTe M3YUYCHUS JAHHOW JAUCIUILUIUHBI (Y4eOHOTO
Kypca) — Hay4yHO-HCClieIoBaTeIbCKas padora.

3. [lnanupyemble pe3yJbTaThl 00y4eHHs MO AUCHUNINHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIE C IUIAHNPYEMbIMH Pe3yJbTATAMH OCBOCHHUSI 00pa3oBaTeJIb-

HOM MPOrpamMmbl

dopmupyembie U
KOHTPOJIUPyeMble
KOMIIeTEeH UM

Iliianupyembie pe3yabTaThbl 00y4eHUs

- CIoco0eH aHaIu3upOBaTh
MpoeCCHOHAIBHYIO  HH-
dopManuoo, BBACTIATH B
HEH TIJIaBHOE, CTPYKTYpH-
poBatb, OGOPMISATH U
NpPE/ICTaBIATh B BUJC aHa-
JUTHYECKUX  0030pOB ¢
000CHOBAaHHBIMHU BBIBOJAMHU

3HaTh. MPUKIATHBIE TEXHOJIOTHHU, 00ECNEUUBAIOIINE CTPYKTYpPHUPO-
BaHKME MH(POPMAIIMH C TTOCIETYIONEH BO3MOYKHOCTBIO €€ aHaIn3a

YMeTb: HCMONIb30BaTh MPUKIIAJHOE IMPOrpaMMHOE OOecledeHue ¢
BO3MOXKHOCTBIO aHaJIM3a MpodeccroHallbHON HHpopManuu

Brnaners: mpakTH4eCKMMHU HpueMaMM, OOeCHeyMBAIOIIMMHU aHAIIU3
npodeccuoHanbHOM HHpOpMaLIUU




u pexomenaarusmu (OITK-
3)

- CIIOCOOEH NPUMEHATh Ha
NPaKTUKEe HOBBIC HAy4YHbBIE
NPUHIUOB ¥ METOABI HC-
cienoBanuii (OITK-4)

3HaTh: OCHOBHBIE MPUHIIUIIBI U METObI, TO3BOJISIONINE 00ECTICUUTD
s¢(deKTUBHOE UCIIOIB30BAHUE MPUKIIATHOTO MIPOrpaMMHOro obecrie-
YCHHUSI

YmeTh: 3Q(PEeKTUBHO MPUMEHSTH MPUKIIAJHBIE MPOrPaMMHBIE MPO-
JTYKTBI

BJ'IaI[eTBI HaBbBIKaMMU IIPOBECACHUSA I/ICCJ'IG,Z[OBaHI/Iﬁ C IIOMOLIbKO IIPpH-
MCHCHHS ITPUKIIAJHOI'O IPOTPaAMMHOI'O obecrnieucHUst

- cnocobeH pa3pabaTbIBaTh
U MOJICPHU3HPOBAThH IIPO-
rpaMMHOE W allapaTHoe
obecrieyenne WHGpOpPMAIIH-
OHHBIX M aBTOMAaTH3HPO-
BauHbIX cucteM (OITK-5)

3HaTh: MPUHIUIBI Pa3pabOTKU U MOJEPHU3AIUH MPOTPAMMHOTO U
anmnapaTHoro odecrnedyeHuss HHPOPMALMOHHBIX U aBTOMAaTU3UPOBaH-
HBIX CUCTEM

VYMmeTh: pazpabarhiBaTh U MOJEPHU3UPOBATH MPOrpPAaMMHOE M arlla-
paTHOoe oOecrieueHne HMH(POPMAIMOHHBIX W aBTOMAaTHU3UPOBAHHBIX
CHUCTEM

Bnaners: npuemaMu pa3paboTKH U MOJEPHU3ALMUU IPOTPAMMHOTO U
anmnapaTHoro odecredyeHuss HHPOPMALMOHHBIX U aBTOMAaTH3UPOBaH-
HBIX CUCTEM

- CIOCOOEH HcCieoBaTh
COBpEMEHHBIE MPOOJIEMBI U
METOJbl TPUKIIATHOW HH-
dbopMaTUKU ¥  Pa3BUTHUSA
uH(popMarmoHHOTO  O0IIIe-
crea (OITK-6)

3HaTh: NPoOIEeMbI M METO/IbI MPUKIATHONW HHPOPMATHKU

YMeTh: MPUMEHATh COBPEMEHHBIE METO/IbI TPUKIIATHON UHPOpPMATH-
KU B CBOEH NPpo(ecCHOHANBHOM NesITeIbHOCTH

Brnajers: HaBBIKAMU HCCIICOBAHMS MPOOJIEM M METOJOB MPHUKIAJI-
HOM MH(POPMATHKN

TemaTn4yeckoe coaep:kaHue JUCHUILINHBI (Y4eOHOT0 Kypca)

Pa3gen, Mmoayan

Iloagpasaen, Tema

Mopynb 1. UadopmanmoHHsie
TEXHOJIOTHH B CUCTEMAX MPOEK-
THPOBAHUS ¥ yIPaBICHUS

Tewma 1. O6urue nanaeie 00 HHOOPMAIIMOHHBIX TEXHOJIOTHAX B CHCTEMaX MPOCK-
THPOBAHMS M yIIPABJICHUS

Tema 2. IHTErpupOoBaHHBIC CUCTEMBI TPOSKTUPOBAHUS 1 ynpaBieHus. CTpyKTy-
pa, QYHKIIMY ¥ Ha3HAYEHHE

Tema 3. SI3bIKM IPOrpaMMHPOBAHUS CUCTEM YIPABICHUS

Tewma 4. OCHOBHBIE IPUHIIUIIBI KOHTPOJIS U IPOTHO3UPOBAHUS COCTOSTHHSI CUCTEM
yIpaBJIEHUs

Mopyab 2. UadopmanmoHHbie
TEXHOJIOTHH JANCIIETYEPCKOTO
yIpaBieHus 1 c6opa JaHHBIX

Tema 5. MHTerpupoBaHHble cUCTeMBbI ynpaBiieHus npousBoactsoM (SCADA-
CHCTEMBI)

Tema 6. CoctaB u cpenpl pazpadbotku SCADA-cuctem

Tema 7. Cpena paspaborku CodeSys. Mnrepdeiic cpeapl paspaboTku. TpeH sl

Tema 8. Cpena paspaborku CodeSys. Busyanusanus anmapaTHoil 4acTH U 00bEK-
TOB YIIPABJICHUA CUCTEMBI YIIPABJICHUSA

Tema 9. PazpaGoTka npoekra B cpejie CodeSys

Tema 10. Cpena paspadotku Trace Mode. Unrepdeiic cpenst pazpadotku. TpeH-
JIbI

Tema 11. Cpena paspaborku Trace Mode. Busyanun3sanus anmapaTHoi 4acTd U
O6T)€KTOB YHpaBJICHUA CUCTEMBI YIIPABJICHUA

Tema 12. Paspaborka mpoekra B cpeze Trace Mode

OO6mas Tpy10eMKOCTh TUCHMILIMHBI (Y4eOHOoro kypca) — 6 3ET.




4, CprKTypa H CoJiepKaHuE TUCIHUIIJINHBI (yqe6H0r0 lcypca) MeToabl M TEXHOJIOTHH NMPHUKJIAAHON MHGOPMATHKH 2
(HauMeHOBaHME JUCIUILTHHEI (Y4eOHOTO Kypca))

CemecTtp uzyueHus 2

Paspeu, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo6xoqumbie DopMbI Pexomen-
MOayJIb KonTakTHas padoTa CamocTosiTesibHast paGora MaTepHAJILHO- TeKyllero ayemasi JIM-
(B yacax) TeXHHYECKHe KOHTPOJIs TepaTypa
BCEro . @opMbl NIPOBEIEHUS JIEKLHU, (opMBbI Opranu3zanuu pecypesbl (HammeHo- (Ne)
5 . E. g J1a60paTOPHBIX, MPAKTUYECKHX CaMOCTOSITEJIbHO BaHHe oue-
= i ; £ g 3aHATUH, MeTObI 00y4eHHUsl, 5 padoThI HOYHOI0
E g £ = :E peajiu3yomme NpuMeHseMy o g cpencraa)
5 5 % i 8 06pa3OBaTeJ'll>HyIO TEXHOJOIHI0 2
E B o=
Monyns 1. Un- | Tema 1. OOmme 2 2 Jlexmmst. [IpakTudeckoe 8 Pabora ¢ nmurtepaty- MenoBast 1ocka. cobeceno- [1], [2]
(dopManoHHBIC | JaHHBIE 00 WH- 3aHaTue. CI0BECHBIN METOA. poit [19BM, nporpamm- BaHUE
TEXHOJIOTUH B | (hOPMAIIMOHHBIX HOe obecrieueHue
cUCTeMax Mpo- | TEXHOJIOTHSIX B
eKTUPOBAaHMUA U | CHCTEMax IPOEK-
yTIpaBJICHUS TUPOBAHUSA u
yIpaBIeHUs
Tema 2. Unterpu- | 4 4 IMpo6nemuas nexiust. Juc- 8 Pa6ora ¢ nutepary- MenoBas qocka. cobeceo- [1], [2]
pPOBaHHBIE  CHUCTe- Kyccusl. poit [19BM, nporpamm- BaHUE
MBI TIPOEKTHPOBA- HOe obecredyeHue
HUS ¥ yNIPaBIICHUS.
Crpykrypa, QyHK-
IIMM ¥ Ha3HAYEHHE
Tema 3. S3piku | 4 4 1 Jlexnus. Ilpaktuueckoe 8 Pabora c nmutepary- MenoBast focka. cobeceo- [1], [2]
IIPOrpaMMHUPOBA- 3aHsATHE. CIOBECHBII METON. poit II3BM, nporpamm- BaHUE
HUS CUCTEM YIIPaB- HoOe o0ecriedeHne
JICHHS
Tema 4. OcHoBHbIe | 4 4 Jlexmms. [pakTnueckoe 8 Pa6ora ¢ nutepary- MernoBast qocka. cobeceo- [1], [2]
MIPHUHIAIIBI KOH- 3aHsaTre. CIIOBECHBIH METO/I. poit I[T9BM, nporpamm- BaHHE
TPOJIA U MPOTHO3U- HoOe o0ecrieueHne
pOBaHUS  COCTOS-

HUS CUCTEM YIIpPaB-
JICHUs




Moaynsb 2. Un-
(bopMarnoHHbIE
TEXHOJIOTHH
JTUCTIETYEPCKO-
r'0 yIpaBlIeHUs
u cOopa TaHHBIX

Tema 5. Unrerpu-
pOBaHHBIE  CHCTe-
MBI yIpaBJICHUA
HPOU3BOCTBOM
(SCADA-
CHUCTEMBI)

[Mpobnemuas nexuus. Juc-
Kyccusl.

Pa6ora ¢ nurtepaty-
poii

MenoBas J0cKa.
II9BM, nporpamm-
HOE oOecIeueHue

cobeceno-
BaHUE

(1] [2]

Tema 6. CocraB u
cpenbl pa3paboTKu
SCADA-cucrem

Jlexuus. IpakTuueckoe

3aHaTHe. CIOBECHBIH METOI.

PabGora ¢ mutepaty-
poit

MenoBas gocka.
[19BM, nporpamm-
HOe obecredeHue

cobeceno-
BaHUE

[1]. [2]

Tema 7. Cpena
pa3paboTku

CodeSys. Unrep-
(eiic cpemsl  pas-
pabotku. TpeHp

[pobnemuas nekuwus. Juc-
KYCCHSL.

Paborta c mutepary-
poit

MenosBas mocka.
[19BM, nporpamm-
HOE oOecredeHue

cobeceno-
BaHUE

(1], [2]

Tema 8. Cpena
pa3paboTku
CodeSys. Busya-
JM3alHsl  armapar-
HOW YacTH M 00b-
€KTOB YITpaBJICHUS
CHCTEMBI yIpaBiie-
HUSI

Jlexnus. IlpakTuueckoe

3agsaTue. CI0BECHBIN METO/I.

Pabora ¢ nurepary-
poit

MenoBas JocKa.
II3BM, nporpamm-
HOe oOecreueHue

cobeceno-
BaHUE

(1] [2]

Tema 9. Pazpabot-
Ka MPOeKTa B Cpele

CodeSys

Jlexuus. IpakTuueckoe

3aHsaTHe. CIIOBECHBIA METO/I.

Pabora c nmutepary-
poit

MeinoBas 1ocka.
[19BM, nporpamm-
HOE oOecreueHue

cobeceo-
BaHUE

(1], [2]

Tema 10. Cpena
paszpabotku Trace
Mode. HUntepdetic
cpenbl pa3paboTKH.
Tpenpp

[MpoGnemuas nexuws. Juc-
KYCCHSL.

Pabora ¢ nurepary-
poit

MenoBas J0ocKa.
I[19BM, nporpamm-
HOE oOecIeueHue

cobecenno-
BaHUE

(1] [2]

Tema 11. Cpena
paspaborku Trace
Mode. Buzyanu3a-
uusi  anmnapaTHod
YacTH M OOBEKTOB
YIpaBJICHUsI  CHC-
TEMBI YIIPABICHHUS

Jlekmus. [TpakTuyeckoe

3aHsaTHe. CIOBECHBIA METO/I.

Pabora ¢ murepary-
poit

MenoBas m1ocKa.
II3BM, nporpamm-
HOe oDecIieueHue

cobeceo-
BaHUE

(1] [2]




Tema 12. Paspa- | 4 6 Jlexuws. [IpakTuueckoe 8 Pa6ora ¢ nutepary- MenoBas qocka. cobeceno- [11, [2]
00TKa mpoeKTa B 3aHsATHE. CI0BECHBII METO. poii II9BM, nporpamm- BaHUe
cpene Trace Mode HOe obecrieucHue
TToaroroBka kK 3K- 36
3aMeHy
HUToro: 34 50 96

216




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAIUM

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYCKa

Kpurtepuu 1 HOpMBbI OLIEHKH

TBopueckoe 3ananue

Jlomyckarorcst Bce o0ydaeMbie

TBOp‘IeCKOC 3alaHuC CUUTACTCA MPCACTABJICHHBIM, CCJIW 3aJadu PCIICHEI,

HCJIb JOCTUTHYTA

dopma npoBencHUs
IPOMEKYTOYHOM aTTeCTALIMH

YcnoBus nomycka

Kputepnn 1 HOpMBI OLIEHKH

JK3aMeH, YCTHO

NpeacTaBJACHHOC TBOPYECKOE
3aJlaHue

«OTIIAYIHO) HcuepnbiBaloniuii 0TBET Ha BCe BOMPOCHI IK-
3aMeHANIMOHHOT0 OWJjieTa, pelleHHe 3IK3aMe-
HAIITMOHHOM 3a1a4u

«XOPOIIO» OTBeT HA BONPOCHI IK3aMEHANMOHHOTO OuJie-

Ta, peHICcHue IK3aMEeHAIIMOHHOM 3a1a4n

«YZOBJIETBOPUTEIILHO

OTBeT Ha OMH M3 BONPOCOB 3K3aMEHAUMOH-
HOr0 OMJieTa, YaCTHYHOE pelleHre IK3aMeHa-
IUOHHOM 3aa4M

«HCYOOBJICTBOPUTCIBHO»

OTcyrcTBHE O0TBETOB HAa BONPOCHI IK3aMEHa-
LHMOHHOI0 OMJIeTa, OTCYTCTBHE PelIeHUus K-
3aMEHAIlMOHHOM 3aa9YH




6. Kpurepun u HOPpMbI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)

He npenycMoTpeHo y4eOHBIM IITaHOM

/. IlpuMepHasi TeMaTHKa MUCbMEHHBIX pPadoT (KypcoBbIX, pedeparToB,
KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

He npenycMoTpeHo y4eOHbBIM MIIaHOM



8. Bonpochl K 3K3aMeHy

Ne i/ Bomnpockl

1 Wepapxuyeckuil TPUHIMI TMOCTPOCHUS] HHTETPUPOBAHHBIX CHUCTEM
yIPaBJICHHS MPOU3BOJICTBOM

2 OcHoBHble pyHKIIMH SCADA-cucteM

3 OcnoBHbIe TpeboBanus, npeabsaBiasiemble K SCADA-cuctemam

4 OcHoBHBIE CTpYKTypHBbIE KOMITOHEHTHI SCADA -cuctem

5 OcnosHaeble noacucteMbl SCADA-cuctem

6 MexaHu3Mbl 1JI MOJACOSAMHEHUs JpaiiBepoB BBoAa/BbiBojia kK SCADA -
CUCTEME

7 Hcnons3oBanue npotokosna OPC s peannzanuu MEXaHU3Ma JOCTyNa K
JTAHHBIM

8 Omnepanpionnsie cuctemsl s peanuzanun SCADA-cucTemsr

9 Peanuzanus yenoBeko-mammrHHoro uHrepdeiica B SCADA-cucremax

10 Cpencta pa3paboTku npuiokeHui nonap3oBareneid B SCADA -cuctemax

11 | UactpymenTapuii cpenbl paspadbotku CodeSys

12 | CtanmapTHbIC 2JIEMEHTBI KOHCTPYKTOpa cpejibl pazpadorku CodeSys

13 | Tunsl qaHHBIX cpeabl paspadotku CodeSys

14 | Onpenenenne BXOAHBIX W BBIXOAHBIX JAHHBIX CHCTEM YIPABICHHUS 00H-
eKTa B cpejie paspadborku CodeSys

15 | Pa3zpaboTtka nH(pOpMAIIMOHHBIX OKOH B cpefie pa3padorku CodeSys

16 | Busyanu3saius anmapatHbIX CPEJICTB B cpezie pa3padotku CodeSys

17 | Pa3pabotka uenoBeko-mamuHHOro uHTepderica (HMI) B cpene paspa-
ootku CodeSys

18 | IlporpammupoBaHHEe TPEHIOB KaK CUCTEMBI POTHO3UPOBAHUS COCTOSHUS
CHCTEMBI YIIpaBJIeHUs: 00beKTa B cpejie pa3padborku CodeSys

19 | CranmapTHBIC 3JIEMEHTBI KOHCTPYKTOpa cpebl pazpaborku Trace Mode

20 | OmpeneneHne BXOJIHBIX M BBIXOJHBIX JTaHHBIX CHUCTEM YIPaBICHHUS O0b-
eKTa B cpejie paspabotku Trace Mode

21 | [IporpammupoBaHuE TPEHIOB KaK CUCTEMbI MPOTHO3UPOBAHUS COCTOSTHHSI
CHCTEMBI yIIpaBJICHUs B cpesie paspadboTku Trace Mode

22 | Pa3paboTka nH(OOPMAIIMOHHBIX OKOH B cpejie paspabotku Trace Mode

23 | Tumbl naHHBIX cpebl pazpadoTku Trace Mode

24 | Busyanmzaiius ammapaTHBIX CPEICTB B cpejie pazpadoTku Trace Mode

25 | Pa3pabotka uenoBeko-MamuHHOro uHTepderica (HMI) B cpeme paspa-
ootku Trace Mode

26 | MuctpymenTapuii cpenbl pazpabotku Trace Mode

27 | Ilonstue oobekta B SCADA-cucTemax

28 | KauectBa o0bekTta B SCADA-cHcTeMe ¢ TOYKH 3pEHHS POTPaMMUPOBa-
HUS

29 | llonsatus cBoiicTB 00beKTa U JOKYMEeHTOB 00bekTa B SCADA-cucremax

30 Bo3moxxaoct HacineqoBanug 00bekToB B SCADA-cucTeMax

31 | [lonsarue HacnenoBanus u cBsizu 00bekTOB B SCADA-cucTemax

10




32

[Tonsarus Tunuzanuu u Tupaxupoanus o0bekToB B SCADA-cucremax

33 | Bo3amoxxkHOCTH THNU3aluu W TupaxupoBaHus oObekToB B SCADA-
CUCTEMaX

34 Bo3moxnoctn SCADA-cucrem i CBSA3U ¢ BHENTHUMH CUCTEMaMH (KOH-
TpoJuiepamu, 6a3aMu JaHHBIX U JIp.)

35 | CnemnmanpHbIe CpECTBA MOBHIIICHUS HAAEKHOCTH U )KUBYYECTH pa3pada-
TBIBAEMBIX cucTeM, IpeaycMoTperHble B SCADA-cucremax

36 | Croco6sl co3nanus MEeMocxeM B SCADA-cucremax

37 | OcHOBHBIC KOMIIOHEHTHI cpejibl pazpabotku Trace Mode

38 | [lonsTue, Ha3HAUEHNE U BO3ZMOKHOCTH PEKUMA IMYJISIIANA 00bEKTa

39 | OcuoBubie TepMunbl U omnpeaeneHus: SCADA, unterpupoBaHHas cpeaa

pa3pabOTKU NPOEKTA, UCIIOIHUTENIbHBIA MOYJIb, Y3€JI IPOEKTa, KaHa
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9. ®oHA OLEHOYHBIX CPEeICTB /JIsl MPOBEJAEHUS] MPOMEKYTOUHON aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Ne KonTposmpyembie pa3aeibl KO{I KOHTpO.HpY€- HaumenoBanmue
MOH KOMIIECTCHIIMHU
n/n (TeMbl) TUCHMILTHHBI OLICHOYHOI'0 CPeACTBA
(MJ1M ee 4aCTH)

1 Tema 1. O0mue naHaele 00 MHQpOpMany-
OHHBIX TEXHOJIOTHAX B CHUCTEMAX IIPOEK- OIIK-3,4,5,6 TBOPYECKOE 33/IaHUE
TUPOBAHHSA U YIIPABICHUS

2 Tema 2. IHTerpupOoBaHHbIE CUCTEMBI IIPO- TBOPYECKOE 3aJaHUE
eKTHpOBaHMs ¥ ympabieHus. CTpyKTypa, OIIK-3,4,5,6
(hyHKIMY ¥ HA3HAUYCHHUE

3 Tema 3. SI3pIku NpOrpaMMHPOBAHUS CUC- OIIK-3,4.5,6 TBOPYECKOE 3aJaHUE
TEM YIpaBJICHUS

4 Tema 4. OCHOBHBIE NPUHLHUIIBI KOHTPOJIS TBOPYECKOE 3aJJaHUE
U TIPOTHO3UPOBAHUS COCTOSIHHS CHCTEM OIIK-3,4,5,6
YIIpaBJIeHUs

5 Tema 5. VHTerpupoBaHHbIE CHCTEMBI TBOPYECKOE 3aJaHNE
ynpasienus npoussoiacteoM (SCADA- OIIK-3,4,5,6
CHCTEMBI)

6 Tema 6. CoctaB u cpenbl pa3pabOTKH TBODUYECKOE 3a/1aHUE
SCADA-cuctem OIIK-3,4,5,6 P 8

7 Tema Z Cpena paspaborku CodeSys. Un- OI1K-3,4,5.6 TBOPYECKOE 3aJJaHUE
tepdetic cpensl pa3paboTku. TpeHas!

8 Tema 8. Cpena paspaborku CodeSys. Bu- TBOPYECKOE 3aJJaHUE
3yaln3anus anmapaTHod 9acTH M 0OBeK- OIIK-3,4,5,6
TOB YIPABJICHHUS CHCTEMBI YIIPABICHHUS

9 geMa 9. Pa3zpaboTka mpoekTa B cpene OIIK-3,4.5,6 TBOPYECKOE 3aJaHUE

odeSys
10 I”l/"IeMa IO.VCpe,ua paspabotku Trace Mode. OI1K-3.4,5.6 TBOPYECKOE 3aJaHUE
Hrepdeiic cpenbl pazpaboTku. Tpen b

11 | Tema 11. Cpena pazpaborku Trace Mode. TBOPYECKOE 3a1aHUE
Busyanusanus anmnapaTHON 4acTH M 00b- OIIK-3,4,5,6
CKTOB YIPaBJICHUA CUCTEMbI YITPABJICHUA

12 | Tema 12. Pa3paboTka mpoekTa B cpefe TBOPUYECKOE 3aJIaHUE
Trace Mode OIK-3,4,5,6 P !

9.2. TunoBbIEe KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHAJIbl, HCOOX0AMMbIE
JJIS1 OLleHKH 3HAHMI, yMEHNH, HABBIKOB M (WJIN) ONbITA eATEJIbHOCTH, Xa-

PAKTEPU3YHOIIMX 3Tanbl GOPMHUPOBAHNS KOMIIETEHIIUI B MpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrPaMMBbI

3amaHus MO0 TeMaM JTUCIHILIHHEI (cM. 11.9.1)

- OIICHKA «3a4YTCHO» BBICTABJIICTCA CTYJACHTY, €CJIN 3aJIJaHUEC ITPCACTABIICHO,
- OOCHKA «HE 3a4TCHO» BBICTABJICTCA CTYACHTY, €CJIM 3aJaHUC HC IIPEACTABIICHO.
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10. O0pa3oBaTe/ibHbIE€ TEXHOJOTMUA U METOAMYECKHE YKA3AHUS 10 OCBOECHHIO
TUCHUILINHBI (Y4eOHOr0 Kypca)

TexHon0rus TPaIMIUOHHOTO O0YUYEHHUS — OpraHu3alusl y4eOHoro mnpoiecca
B BYy3€, OCHOBaHHAas Ha JICKIUSAX U CEMUHAPCKUX 3aHSATHUSX.

TexHnosnorus mpo6ieMHOro oO0y4yeHUs: - OpraHuzalusi yueOHOro mnpoiiecca,
KOTOpasi MPE/IoJiaraeT co3gaHue MpoOJIEeMHBIX CUTYallMil U OPTaHU3AIUI0 AKTUB-
HOM CaMOCTOSITEJILHOM JESITEIbHOCTH CTYJICHTOB 10 MX Pa3pelIeHUI0, B pe3yJbTa-
T€ Yero MPOUCXOJUT TBOPUECKOE OBJIAJICHUE 3HAHUSIMU, YMEHUSIMHU, HaBbIKAMU U
Pa3BUTHE MBICITUTEIBHBIX CTIOCOOHOCTEM.
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11. Y4eOHO-MeTOAMYEeCKOe M MHPOPMALMOHHOE O0ecredeHue TUCIUI-
JHUHBI (Y4e0HOT0 Kypca)

11.1. Ob6s13aTesibHARA TUTEPATYpa

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yaeOHOE MOco-
oue, yaeOHO-METOANIECKOE
mocooue, MPaKTUKyM, Jp.)

KonnuectBo B
onbanorexke

TenpnoB HO.®D. UHXUHUPUHT TIPEAIPU-
ATHS u yIpaBJICHHUE OouzHec-
npoueccamu. MeTo0I0Tusl U TEXHOJIO-
rus [DJIEeKTPOHHBIH pecypc]: ydeOHOe
nocobue AJis CTYACHTOB MarucTparyphl,
oOyyarouuxcs 1o HarpasiaeHuto «llpu-
knagHas — uHpopmatukay/  TenbHOB
0.®., ®énopo U.I'.— DnexTpoH. Tek-
cToBple pgaddele.— M.: IOHUTU-
JAHA, 2017.— 207 c.— Pexum noc-
Tyma:

http://www.iprbookshop.ru/81628.html.

YyebHoOe 1mocodue

9BC
«[PRbooks»

AGnynaes, B.M. IlporpammHuas uHxe-
Hepus : yueObHoe mocobue / B.M. A6ny-
naeB. — Momxkap-Ona : III'TY, 2016.
— 168 c. — ISBN 978-5-8158-1767-
8.— Tekct: »snekTpoHHBIN // Dnek-
TPOHHO-OMOIMOTEUHAS cucrema
«JIanby : [caiiT]. — URL:
https://e.lanbook.com/book/92577 (nara
obpamenus: 17.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

YyeOHOEe 1mocodue

e.lanbook.co
m

11.2. /lonoqiHMTEIbLHAS JUTEPATYPa U Y4eOHbIe MaTepUabl (ayauo-,
BH/I€OIIOCO0US U JIP.)

e (oun Hayunoit bubdmmorexu TI'Y:

Ne bubnuorpapuueckoe onucanue Tun (yuebHuK, yueOHoe no- | KonnuecTBo B
n/m cobue, yueOHo- oubnuoreke
METOAUYECKOE Imocodue,
MPaKTUKYM, ayHO0-, BUIEO-
mocoOus u Jp.)
1 | AnekceeBa, M.1I0. ®unocodpckue mpo- | YueOHo-meToamueckoe mo- | e.lanbook.com

O6nemMbl  uH(pOpPMAaTUKH :  y4eOHO-
meroauyeckoe nocodbue / N.IO. Anek-
ceesa, .M. IlypsinbrueBa, N.I'. Cunop-
knHa. — Momkap-Ona : TITTY, 2014,
— 120 c. — ISBN 978-5-8158-1388-

5.— TekcT: 5NeKTPOHHBIHN // Dnek-
TPOHHO-OMOIMOTeUHAs cucrema
«JIauby : [caiiT]. — URL:

cobue
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No bubnuorpaduueckoe onucanue
/11

Tun (yuebHuk, yueOHOE 10-
cobue, yueOHO-
METOMYECKOe TI0co0ue,
MIPAKTUKYM, ayIAHO0-, BUJICO-
mocoOus u Jp.)

KonnuectBo B
ouoInOTEKE

https://e.lanbook.com/book/76530 (mata
obpamenus: 17.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENCH.

2 | benepaunora, O.U. MudopmanmonHbie
TEXHOJIOTMM OO0IIero Ha3HAYCHUS
yueOHnoe nocodue / O.U. beaepnunosa,
I0.A. BonoBo3zoBa. — ApXaHIelbcK :
CADY, 2015. — 84 c. — ISBN 978-5-
261-01077-7.— Tekcr: DIEKTPOH-
HBIH // DNeKTpOHHO-OMOIMOTeYHasT CHC-
tema <«Jlamp»: [caiit]. — URL:
https://e.lanbook.com/book/96546 (nmara
oOpamenus: 17.10.2019). — Pexum
JOCTyMA: JIJIsl aBTOPH3. TMOJIb30BaTelNeH.

YyebHOe 1mocodue

e.lanbook.com

3 | Bakunos, A.H. CynepkommbroTepHbIE
TEXHOJOTUU B OOpa30BaHUM M HAYKE :
yuebnuk / A.H. Bakunos, I1.B. Ilpyn-

HukoB, B.B. IlpyanukoB. — Omck :
oml'Y, 2013. — 360 c. — ISBN 978-5-
7779-1605-1. — Tekcr:  DIIEKTPOH-
HBIN // DNEeKTpOHHO-OMOINOTEYHAS CUC-
tema <«Jlamp» : [caiit]. — URL:
https://e.lanbook.com/book/75380 (mara
obpamenus: 17.10.2019). — Pexum

JOCTyNa: JIsl aBTOPU3. MOJIb30BaTeNeH.

VueOHuk

e.lanbook.com

e 1npyrue GOHIbIL:

No bubnuorpaduueckoe onucanue Tun (yueOHuUK, yueOHOE 110- Mecto
n/n cobue, yueOHO- XpaHEHUs
METOJInYeCKOoe ocodue, (MeTtoanueckuit
IPAaKTUKYM, ayJI10-, BUJIEO- KaOMHET Ka-
rocoOus u J1ip.) dbenpsl, TOpoI-
ckue Oubmumo-
TEKH U Jp.)
COI'JTACOBAHO
JlupexTop Hay4dHOU OMOIMOTEKH A.M.
AcaeBa
(noonucy) (U.0. Pamurus)

« » 20 1.
MII
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11.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

1. WebofScience [DnekTpoHHBIN pecypc] : MyJIbTUIUCIUILUIMHAPHAS pedepaThB-
Has Oa3a manabix. — Philadelphia: ClarivateAnalitics, 2016 — . Pexxum gocryna :
apps.webofknowledge.com. — 3aru. ¢ skpana. — fI3. pyc.,aHri.

2. Scopus[DnekTpoHHbII pecype] : pedepatuBHas 6a3a nanubix. — Netherlands:
Elsevier, 2004— . — Pesxxum noctyma : scopus.com. — 3arir. C skpana. — fI3. pyc.,
anry. Elibrary[DnexTpoHHslii pecypc] : HayuHas 3JeKTpoHHas Oubnnoreka. — Mo-
ckBa : HOb, 2000— . — Pexxum noctyma : elibrary

11.4. IlepeyeHb NPOrpPaMMHOIO 0OecneYeHust

Ne HanmenoBanue I10 KosnvecTBo | PekBU3MUTHI 10roBopa (xara,
n/n JIMLeH3UI HOMep, CPOK JAeHCTBHA)
1 | MATLAB &Simulink 5 Jorosop 652/2014 ot
07.07.2014 6eccpounblit

11.5. Onucanue MaTepuaJbHO-TeXHHYeCKOH 0a3bl, HEOOXOAUMOI IJIA
OCyIleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHUIVIMHE (MOILYJII0)

HaumenoBanue 060pyno- N o M

BAHHBIX Y4eOHbIX Ka0MHe- dakTHYeCKUil aapec 5 2 E
Ne TOB, J1a0opaTopuii, MacTep- Ilepeyenb 0CHOBHOTO y4eOHbIX KAOMHETOB, = 9 Z5
n/m CKHX M JIp. 00beKTOB 115 oGopynoBaHus JrabopaTopwuii, Mmac- g & =g

NMpoBeACHUSA NMPAKTUYECCKUX TEPCKHUX U JIP. = g g

1 J1a00PATOPHBIX 3AHATHI = = =

VYuebHas ayauTopus Cronel yuennueckue | 445667, Camapckas | 34,6 | 30

JUIS IPOBEJICHUS 3aHA- | ABYXMECTHbIE (MOHO- | 00JacTh,

TUUN JEKIIMOHHOTO TUMA. | 0JI0K) cToi mpenona- | r.Tonearrty, yiu. be-

VYyebnas ayautopust BaTEJIbCKUH, CTYII, nopycckas, 1.16B,

JUIA IPOBENICHUS 3aHA- | JOCKA ay[UTOpHAas VJIK-305

TUA CEeMHHAPCKOTO TH- | (MeJoBast)

na. YueOHast ayTuTOpHs
JUIsE KypPCOBOTO MPOEK-
TUPOBaHMS (BBIOJIHE-

1 | hus KYPCOBBIX pa0oT).
VYuebnas naboparopus
IUTSL IPOBEICHUS TPYTI-
MOBBIX U MHIUBUYaJIb-
HBIX KOHCYJIbTallHi.
VYuebnas naboparopus
TUTSL TIPOBEICHHSI 3aHSI-
THH TEKYIIEr0 KOHTPOJIS
Y IPOMEXKYTOYHOM aT-
TeCTaIUH
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX YUeOHBIX KaOuHe-
TOB, 1abopaTopuii, MacTep-
CKHX M JIp. 00beKTOB AJs
NpoBeJeHUs] MPAKTHYECKUX
M JIA0OPATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
00opynoBaHust

dakTu4ecKuii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, mac-
TepCKHUX U JAp.

ILlnomanp, M’

KoJunuecTBO

mocCag04YHbIX

MecCT

VY4eOHas ayauTopus
JUIs TIPOBEJICHUS 3aHsI-
TUW JIEKIIUOHHOTO THIIA.
VYuebHas ayauTopus
JUIS IPOBEJICHUS 3aHs-
TUH CEMUHApPCKOro TH-
na. YueOHas ayAuTOpus
U1 KypCOBOTO IPOEK-
TUPOBaHUs (BBINOJIHE-
HUS KypCOBBIX paboT).
VYyeOHnas nabopaTopust
JUIs1 IPOBEIEHUS TPyII-
MIOBBIX U MHIUBUIYaJIb-
HBIX KOHCYJIbTALUH.
VYyeOHnas nabopaTopust
JUIsl IPOBEJICHUS 3aHsI-
THH TEKYLIEro KOHTPOJIS
U IPOMEXYTOYHOH at-
TECTaI1H.

Crounbl yueHHUeCcKue
JBYyXMECTHBIE (MOHO-
0J10K) cTOJI ITpenoja-
BaTEJILCKUH, CTYII,
JI0CKa ayAUTOpHAs
(menoBas)

445667, Camapckast
00/1acTh,
r.TonbsaTry, yi. be-

Jopycckas, 1.16B,
VIJIK-411

w
~
(6)]

N
~

VYuebHas ayauTopus
JUISL TIPOBEJICHUSI 3aHS-
TUH JIEKIIUOHHOTO THIIA.
VYyeOHast ayauTopust
JUIsl TIPOBEJICHUS 3aHs-
TH CEMHHApPCKOTO TH-
na. YueOHast ayTuTOpHs
JUIsE KYPCOBOTO MPOEK-
TUPOBaHMSI (BBIOJIHE-
HUS KyPCOBBIX pabdoT).
VYuebnas naboparopus
IUTSL TIPOBEICHUS TPYTI-
MOBBIX U MHIUBUAYaJIb-
HBIX KOHCYJIbTAllUH.
VYuebnas naboparopus
JUTSL TIPOBEICHHUSI 3aHS-
TUH TEKYILEro KOHTPOJIS
Y IPOMEXKYTOUYHOM aT-
TeCTalluu

Cronbl ydeHHuecKue
JIBYXMECTHBIEC (MOHO-
0JIOK) CTOJI IIpernoia-
BaTEJIbCKUH, CTYII,
JIOCKa ayAUTOpHAS
(menoBas)

445667, Camapckas
0011aCTh,
r.Tonbsarry, yi. be-
nopycckas, 1.16B,
VJIK-310

89,7

70
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