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Oo6opoTHasi cTopoHa TUTYJLHOTO aucra PITY /]

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

Hupektop nenapramenTa

(moamucse) (1.0. dammnus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

Hupektop nenapramenTa,

(moamucse) (N.0. dammnns)

I11. PaGouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHM KadeIpbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Hupexrop nenaprameHTta

(oamch) (1.0. damumus)

V. PaGouass mporpaMMa mepecMoTpeHa Ha 3acelaHUH Kadeapbl/IenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

Hupexrop nenaprameHTa

(oamch) (1.0. ®amumus)



eau 1 3a1a4u 0CBOEHUS TUCIUNJIMHBI:

1. [enu 1 3a7a4 OCBOEHUS JUCITUTUIMHBIL:

Ilens: dopmupoBaHWe Yy CTYACHTOB 3HAHMA O BHIAAX W YPOBHAX
nucneruepckoro ympasicHus (SCADA) kak OTACIbHBIX IPOIECCOB, TaK M B
1EJIOM TMPOM3BOACTB; CHOCO0aX HACTPOMKM cHCTeM cOopa JaHHBIX U
BU3YyaJIN3aIlMi; METOJOB CONPSDKCHHS C YCTPOMCTBAMH M CHUCTEMaMH HIDKHHX
ypoBHert (cencopsl, [1JIK); mpuemax uHTErpanuu C pa3IUYHBIMU CHUCTEMaMU
BEPXHETO YPOBHS, BKIIFOYAsi CEPBUCHBIE TUHBI JAHHBIX; CIIOCO0aX KOMMYHHUKAIIUN
c cepsepamu OPC UA.

3agauu:

- I3yuenue BHIIOB TUCTIETUYEPCKOTO YIPaBJICHH, CUCTEM cOOpa M XpaHEHUs
JTAHHBIX, BHYTPEHHEN CTPYKTYphI U OPTaHU3AIUU CUCTEMBI, CIIOCOO0B peaan3aluu
U UCTIOJHEHHS OT BEIYIIUX MPOU3BOJIUTENEH, MPUHIMIIOB (GYHKIMOHUPOBAHUS U
UCTIOJTb30BaHUSI.

- UccnenoBanue cmnoco6oB cBsizsu SCADA ¢ ycTpolcTBaMHM HMIKHETO
YPOBHSI, TaKUMH KaK KOHTPOJUICPBI, JaTYUKH, WCTIOJHUTEIBHBIC YCTPONCTBA,
METO/IOB TMPeoOpa3oBaHUSI U HMHTEPIPETAIMU JAaHHBIX C H3MEPUTEIBHBIX
YCTPOMCTB PA3IMYHBIX (PU3NYECKUX BEIWYUH: TEMIIEPATYyphl, TaBJICHUS U APYTHX
apaMeTpoB, MOJIOKEHNE KJIaraHa Wik Bajia UCTIOJTHUTEILHOTO MEXaHU3Ma U JIp.

- UccnenoBanue cmocoboB 00paOOTKM U XpaHEHUs (apXUBHPOBAHUS)
MOJTYYCHHOW HWH(OPMAIIMH, BKIIOYAIONTUX BBIMOJHEHUE (QYHKIHA (QUIBTpAIUH,
HOpMAaJTM3aIMi, MAcCIITaOUPOBAaHUS, JIMHCAPU3AIMK I TIPUBEACHUS JTaHHBIX K
Tpebyemomy popmary.

- U3ydyenne cnoco0oB rpaduueckoro mpeacTaBlieHuss B UU(POBOIA,
CUMBOJIBHOM WJIM UHOU (popMe HHPOPMAIIUU O XOJ€ TEXHOJIOTUIECKOTO MpoIiecca,
MIPE/ICTABJICHUS] 3HAUYCHUN TICPEMEHHBIX B BHUJEC TPaPUKOB B (DYHKIIMH BpPEMEHU
(TpeH0B), TUCTOTPAMM U aHUMAIIUU.

- [lomydenne HaBBHIKOB pabOTHI C TOCTPOCHUEM CBOJIOK, KYPHAJIOB U IPYTUX
OTYETHBIX JOKYMEHTOB O XOJAE TEXHOJOTMYECKOTO TIpollecca Ha OCHOBE

uH(popmanuu, COOpaHHOU B apXUBax.



- O3HaKOMJICHHE C OCHOBHBIMH MeToJaMu (OPMUPOBAHHUS KOMAH]I
oreparopa MO U3MEHEHHIO [apaMeTpOB HACTPOMKHM U pexuMa paboThI
KOHTPOJUIEPOB,  UCHOJHUTENBHBIX  YCTPOHUCTB  (IMyCK-OCTAHOB,  OTKpPBITHE-
3aKPBITHE).

- BeipaboTka  yMeHUsST  OpPHUEHTHpPOBATbCI B CIOCO0Aax  HACTPOMKH
BU3yaJIM3allMi M3MEHEHHMI X0Jla TEXHOJOTMYECKOTO MpOollecca, IMYJIUPOBAHUS U
HACTPOMKHM CHUTHAJM3ALMK MpEeJaBapuilHbIX U aBapUIHBIX CUTYyallMd M crocobax
perucTpanuu AeMcTBU 00CTy>KMBAIOIIETO NIEpCOHAA.

- [TomyyeHue 0a30BbIX HAaBBIKOB AaBTOMATUYECKOE YIPABJICHUE XOJIOM
TEXHOJIOTUYECKOr0 Mpolecca B COOTBEeTCTBUM ¢ wuMewmumucs B SCADA-
CHUCTEeMaxX aJlfOpUTMaMU yIIpaBICHUS.

HpO(I)CCCI/IOHEUIBHBIG KOMIICTCHIIMM BBIIIYCKHUKOB W HHAIHUKATOPBI HX

JOCTHKCHUA:
Kaiigg;;?igggﬁm) Kon u HalMCHOBAHHE Kon 1 HanmeHOBaHMe
1pOGeCCHOATBHBIX npo¢eCCHOHATBLHON KOMITETCHIIUN MH/INKATOpa TOCTHKCHUS
. (pe3ynbTat OCBOEHU) KOMIETEHIIUH
KOMIIETECHIHH
[TpodeccronanbHbIe ITK-3.1 Ananu3 u BeIOOp
HaBBIKH ONITUMAIIFHOTO BapHaHTa

koM1oHOBOK I'TIC
[1K-3.2 Pa3paboTtka
rpadMuecKux KOHCTPYKTOPCKUY
JIOKYMEHTOB Ha Pa3HbIX CTaus]
npoexktupoBanus ['TIC u ux
ITOJICUCTEM
I1K-3.3 TekcToBbIX
ITK-3 CriocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKHX JOKYMEHTOB
ACKU3HBIN, TEXHUYECKUH U pabounii | Ha pa3HBIX CTAIUAX
npoekt ['TIC, a taxke ero noacucremsl| npoektuposanus I TIC u nx
MTOJICICTEM
I1K-3.4 BeinonHeHne pacueToB
U OTPEJIETICHUE TEXHUUECKHUX
xapakTepucThK 3jeMeHToB ['TI(
[T1K-3.5 Onpenenenne
IIOKa3aTese KauecTBa U
YKPYITHEHHOE TEXHHUKO-
HKOHOMHUYECKOE 000CHOBaHUE
npoexToB I'TIC
[TK-4 Criocoben pa3pabaThiBaTh I1K-4.1 Pa3paboTka BapHaHTOB
KOHUEMNINIO aBTOMAaTU3UPOBAHHON | CTPYKTYPHBIX/(PYHKIIMOHAIbHBI]
CUCTEMBI YIIPaBJICHUs], IPOEKTHBIE | CXEM aBTOMAaTU3MPOBaHHOMN
pelIeHus OTIENbHBIX YacTel, CUCTEMBI yIIpaBJIeHUsI, BHIOOD U
00BEKTOB, Y3JI0B M OJIOKOB 000CHOBAaHHE ONTHMAITLHBIX




ABTOMAaTU3MPOBAHHON/aBTOMATHYECKON
CHUCTEMBI U COOTBETCTBYIOLIYIO
TEXHUUYECKYIO JOKYMEHTAIMIO Ha
Pa3HBIX CTAAUAX NPOCKTHUPOBAHUS

peleHuit

[1K-4.2 Pazpabotka
TEXHHYECKOT0 3aJ]aHusl Ha
MPOSKTUPOBAHHE
aBTOMATHU3HPOBAHHOW CUCTEMBbI
yIpaBIeHUS, YACTHBIX
TEXHUYECKUX 3aJaHHi Ha
OTAC/IbHEIC YaCTH, 0OBEKTHI,
Y3761 ¥ OJIOKH

[TK-4.3 Pacuer u BBIOOp
000py0BaHUs I TOCTPOCHHUS
ABTOMATHU3HPOBAHHON CUCTEMBI
yIpaBiIeHUs U €€ yacTen
I1K-4.4 ITpoextupoBanue
aBTOMATUYECKUX CHCTEM
yIpaBIeHUS JIOKATHbHBIMU
MIPOU3BOJICTBEHHBIMU
o0BeKTaMu

KOI[ N HAMMCHOBAHUC MHAUKATOpPA OJOCTHKCHUSA
KOMIICTCHII N

HanMeHnoBanwue mmokasaress OleHUBaHUS
(pe3ynbrara oOydeHus O TUCIUILINHE)

[TK-3.1 Ananu3 u BEIOOP ONTUMAJILHOTO
BapraHTa KOMIOHOBOK [ TIC

3HaeT MpU3HAKU U BUJIBI peau3aliii CUCTEM
cbopa TaHHBIX M 00JIACTH MX MPUMEHEHUs

YMeeT npou3BOAUTH BEIOOP ONTHMAbHBIX
komnoueuToB SCADA-cucrem

Brnageer cnocobamu nmoabopa moicucTemMm
B3aUMOIEHCTBUSA

[1K-3.2 Pa3zpabotka rpadpudeckux
KOHCTPYKTOPCKUX JJOKYMEHTOB Ha Pa3HBIX
cragusax npoektupoBanus I'TIC u ux noacucrem

3HaeT ocHOBBI IpoekTrpoBanus SCADA-
CHUCTEM, CIIOCOOBI TpauYecKOro
npeACcTaBIeHUs HHPOPMALIUH.

YmeeT 060cHOBaTH BBIOOP TOTO THUIM UHOTO
IPOTPaMMHOTO CPEJCTBA JUIs IPOBEACHUS
MIPOEKTUPOBAHUS, HACTPOHKH H
monenupoBanust SCADA-cuctemsl.

Bnaneer uHcTpyMeHTaMu MOJIETUPOBAHUS U
agann3a SCADA-cucteM; MeToamMu
COMPSIKEHUSI C YCTPOUCTBAMHU BEPXHETO
YPOBHSI M cepBepaMu cOOpa TaHHBIX.

ITK-3.3 TeKkcTOBBIX KOHCTPYKTOPCKHUX
JIOKYMEHTOB Ha Pa3HbIX CTaIUAX
npoektupoBanus ['TIC u ux noxcucrem

3HaeT crnocoObl (hopManu3anuu CUCTEM
JIMCTIETYCPH3AIAN U cOOpa TaHHBIX

YMeeT mpou3BOAUTH MOUCK HEOOXOAUMOMN
nHpopManuu HHPOPMAITMOHHO-CIIPABOYHBIX
CHUCTEMAX

Brageer nHCTpYMEHTOM KaTaJIOTH3alluU U
MIOCTPOCHMSI CTIen(UKAIIHIA

I1K-3.4 BeinonaHeHne pacueToB U OIIPEIEICHNE

3HaeT TeXHUYECKHE OCOOCHHOCTH U




TEXHUYECKUX XapakTepucTuk 3neMeHToB ['TIC

xapakrepuctuku SCADA-cucrem

YMeeTr npou3BOIUTE OLIEHKY PECYPCOB s
pacdera GyHKIIMOHATBLHBIX KOMIIOHEHTOB
CHUCTEMBI

Brnaneer crioco6amu mocTpoeHus
(YHKIMOHAIBHBIX CXEM U JHarpaMm

I1K-3.5 OnpeneneHue nokaszareyel KauecTBa v
YKPYIHEHHOE TEXHUKO-3KOHOMUYECKOE
obocHoBanue nmpoektoB I'TIC

3HaeT METOAUKY ONpEIEeICHUs KauecTBa
CHUHTE3UPOBAHHON CUCTEMBI

YMeer HaxoIUTh NPU3HAKKA ONTUMAIBHOTO
peLIeHus

Bnaz[eeT OCHOBAaMH pacucTa roKa3arejiei
CHUCTCMBI

ITK-4.1 Pa3zpaboTka BapuaHTOB
CTPYKTYPHBIX/(DyHKIIMOHAJIBHBIX CXEM
ABTOMATU3UPOBAHHOM CUCTEMBI yIIPABJICHMUS,
BbIOOp ¥ 000CHOBaHHME ONTUMAJIBHBIX PEIICHUH

3Haer BUJIbI U TUIIBI AUCIICTUCPCKUX
TCPMUHAJIOB

YnMmeeT popmMynupoBarh TpeOOBaAHUS K
JIMCTIETYCPCKUM CUCTEMaM YITPABIICHHSI

Bnazgeer criocoOHOCTBIO TPUBOJIUTH
000CHOBaHHUS NPEJIaraeMbIX TEXHUYECKHX
peLIeHHI

I1K-4.2 Pa3zpaboTka TEXHHUECKOTO 3aaHus Ha
MIPOCKTUPOBAHUE AaBTOMATU3UPOBAHHON CUCTEMB,
yIpaBIeHUS, YACTHBIX TEXHUYECKHUX 3aJJaHUI Ha
OT/IENIbHBIC YaCTU, OOBEKTHI, Y3JIbl U OJIOKH

3Haer TepMI/IHOHOFI/I‘leCKI/Iﬁ araapar mjida

MOJITOTOBKU (hOpPMAaTM30BaHHBIX TPEOOBAHUH K
SCADA cucremam

YmMmeer hopmupoBath TpeOOBaHUS K
000pYyI0BaHUIO, YCTPOWCTBAM HUKHETO
YPOBHSI

Brnageer moaxomaMu BEIOOpa OMITHMATBHBIX
pemenuit SCADA-cuctem

[1K-4.3 Pacuet u BbIOOp 000pYyIOBaHUS JIJIS
IIOCTPOEHHUSI aBTOMAaTU3UPOBAHHOMN CHCTEMBI
YIIPABJICHUS U €€ YyacTen

3HaeT ocHoBHEIC BUALI SCADA-cucrem, ux
CTPYKTYPY U KOMIIOHEHTHI

YMmeer MPOU3BOJAUTDH OTJIAZAKY IIPOTpaMM,
BBIABJIATH U UCTIPABJIATH OIIOKU

BnaneeT MeTOHOHOFHeﬁ OIIpCACIICHUA
HaWJIydlIruXx 3JIEMCHTOB TCICMCTPUHN U
CHUT'HaJIn3alluu

[1K-4.4 ITpoexTupoBaHre aBTOMAaTHYECKUX
CUCTEM YIPABIJIECHUS JIOKAJIbHBIMU
IIPOU3BOJICTBEHHBIMU O0BEKTAMU

3HaeT OCHOBHBIE TPUHIIMIIBI
(YHKIIMOHMPOBAHUS U CBA3M C YCTPOCTBaMU
HUKHETO YPOBHSI

YmMeeT paboTaTh CO cpeaMu pa3pabOTKH U
noctpoenust SCADA-cuctem

Bnazgeer coBpeMeHHBIM MPOTpaMMHBIM U
TEXHUUYECKUM UHCTPYMEHTAPUEM
MIPOEKTUPOBAHUS, HACTPOMKH U
nporpamMMmupoBanust SCADA-cucreM

2. Tpyno€MKOCTh TUCIUIUIMHBI ¥ BUIOB YU€OHBIX 3aHSATUH IO TUCITUTIIINHE

OO6m1ast TpyJ0€MKOCTh AUCITUIUTHHBI COCTaBIsieT 4 3auéTHbie equHuIbl 144

aKaJeMHYECKHX Yaca).

(1 3aueTHas enMHMIIA COOTBETCTBYET 36 aKaJEMUUYECKUM YacaMm)




Bugamu yueOHBIX 3aHATUM W pabOThl OOydYaroUIErocs IO JAUCIUILINHE

SABJIIAXOTCA:
Ob6o3HavyenHne Bunb! yaeOHBIX 3aHITHI U pabOTHI 00yJaIOMIeToCs
Jlex Jlekun
IIp [TpakTudeckue paboThI
Cp CamocTosTenpHas padoTa 00yJaronierocs B EPHO TEOPETHIECKOTO 00yIeHuUs
K CamocTrosiTensHast paboTa 00yJaromerocsi 1 KOHTaKTHas paboTa 00y4aromerocs ¢
OHTPOJIb

MMpernogaBaTejicM B IICPHUOJ HpOMeXCYTOQHOﬁ aTTeCTalin




CTpyKTypa TUCIUILINHBL:
dopma 00ydeHust — ouHasl.

KonudecTBo 4acoB 1o BUAaM y4eOHBIX
o 3aHsATHIA ¥ paboTHl 00yYaromerocs
= Dopmbl
HaumenoBanue paszena 3 = .
Ne —— S o © g MPOMEKYTOUHOMI
S| & = = % & E‘ arTecTaluu
2
1 Paznen 1. «Knaccudukanus 2 i 8
CHCTEM JTUCTIETUCPHU3ALIUI
Paznen 2. «®ynkumonansHast
2 | ctpykrypa SCADA n 2 - 10
00J1aCTH IPUMEHEHUS
Paznen 3. «3yuenue
3 SCADA-cucreM Ha mpumepe 6 i 12
InTouch ("Wonderware", 1 - 72 36 YO-1; I1P-6
CIIA)»
Paznen 4. « SCADA-cucrema
4 | Trace Mode ("AdAstra 4 - 12
Research Group", Poccust)»
Paznen 5. «SCADA-cucrema
5 | SIMATIC WinCC 4 - 12
("Siemens", ['epmanus)»
Uroro: 18 - 54 - 72 36

Jlns hopMupoBaHUs BhIIIEYKa3aHHBIX KOMIIETEHIIMM B paMKax JUCHUTUIMHbI
«CucteMbl  OMEPATUBHOTO JUCIETYEPCKOTO yMpaBJICHUS U cOOpa JTaHHBIX
(SCADA)» mnpuMeHSIOTCS CJACAYIONIME METOAbl aKTHBHOTO/MHTEPAKTHBHOTO
o0y4eHUS:

o «Jlexuus-pusyanuzanus». [Ipe3eHTanuss ¢ UCMONB30BAHUEM PaA3IUYHBIX
BCIIOMOTATENIbHBIX CPEACTB: JOCKH, CJaiIoB, BHJIEOPOJIUKOB, pabOYyero croiia
KOMITBIOTEPA,  PA3IUYHBIX  JEMOHCTPAIlMOHHBIX  MaTepuajioB  (MOIyJeH,
MHKPOCXEM, KOHTPOJUIEPOB, JBUIATEJIEH, CETMEHTHBIX WHIUKATOpoB, KK-
JIACILIICER).

o « MUHU-JIEKIIUNY» WIH <JICKIUS-IUAION), 3aKITI0YAIONTHECs B 00CYKICHUN
M3y4yaeMoOM TeMbl WJIM BOIpOca C ayJUTOpUEH Ha JOCTYMHOM si3bike. [IpuHImumn
U3JI0KEHUS «OT OOLIETO K YACTHOMY».

e [I[puniunm  OOpaTHOW CBSI3M B BUAEC TNPEHJIOKEHHUS  CTYJICHTaM

CaMOCTOSITEJILHO BBICKA3aThCs 10 TTOBOIY PACCMAaTPUBAEMOM TEMBI UJIH BOIIPOCY.



3. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH
KYPCA

Jleknmuonnble 3ansaTus (18 yac.)

Pa3nen 1. Knaccudgukamusi cucreM aucrnerdyepusanun (2 yac.).

Tema 1.1 Ompenenenue u obmas ctpykrypa SCADA. OTinuuTenbHbIe
ocooenHoctu SCADA-cucrem. MecTo TUCHIETYEPCKUX CHCTEM B TPEXYPOBHEBOMU
moenun apromatusaiuu (PLC, SCADA, MES).

Tema 1.2 Ctpykrypubie komnoneHTel SCADA. Remote Terminal Unit (RTU)
YAQJICHHBI TEpMUHAJ, OCYIIECTBIISIIOIIUM 00pabOTKy 3amaud (ympaBliCeHHE) B
pEeXUME peaTbHOTO BPEMEHH.

Tema 1.3 CtpykTypabie kommnonenTsl SCADA. Master Terminal Unit (MTU),
Master Station (MS) nucneruepckuid MyHKT yrpaBiieHUus (TJIaBHBIM TEPMHUHAI) KaK
00pabOTYMK JaHHBIX W YIIpaBJICHUS BBICOKOTO ypoBHs. ObecnieueHre nurepderica
MeXIy 4esnoBekom-orepaTopoM u cuctemort (HMI, MMI). CnocoGwl peanuzanuu
OT OJMHOYHOTO KOMITHIOTEPA C JIOMTOJTHUTEILHBIMU YCTPONCTBAMH TTOIKITIOUEHUS K
KaHAJIaM CBSI3M JO OOJIBIIMX BBIYMCIIUTEIBHBIX CHCTEM WM OOBEIUHCHHBIX B
JIOKATBHYIO CETh pa00YMX CTAHITUH U CEPBEPOB.

Tema 1.4 Crpyktypabie komnoneHTel SCADA. Communication System (CS)
KOMMYHUKAIIMOHHASI cUcTeMa (KaHaJbl CBA3M) JIJIsl Iepeiaun JaHHBIX C YJaIeHHBIX
TO4eK (0OBEKTOB, TEPMHHAJIOB) Ha IEHTPAIbHBIA uHTEpdEc omeparopa-
JUCTieTYepa U mepenadu curuainoB yrpasieHus Ha RTU (viu ynaneHHBbIN 00beKT
B 3aBUCUMOCTH OT KOHKPETHOTO HCITOJTHCHUSI CHCTEMBI ).

Pa3znen 2. ®ynknuonaabHas crpykrypa SCADA u ob6sactn npumeHenus (2
yac.).

Tema 2.1 JIBa Tuma ymnpaBineHus ynajieHHIMH oObekTamu B SCADA:
aBTOMATHYECKOE W WHUIMHUPYEMOE ONEepaTopoM CHUCTEMbI. YeThlpe OCHOBHBIX
(GyHKIIMOHATBHBIX KOMIIOHEHTa CHUCTEM AHMCIETYEPCKOrO yIMpaBlieHUs U cbopa
JAHHBIX  YEJIOBEK-OMEepaTop, KOMIIBIOTED B3aUMOJCHCTBUA C  YEJIOBEKOM,
KOMIIBIOTEp  B3aUMOJICUCTBUS C 3adaderl  (0OBbeKkTOM), 3ajada (OOBEKT
ynpasienusi). [1a1e QyHKIu denoBeka-orepaTopa B CUCTEME AUCIETYEPCKOrO
YIIPaBJICHHUS.

Tema 2.2 Ocobennoctn SCADA kak miporiecca ynpasieHus. TpedoBaHus,
npenbsBisiembie kK SCADA-cuctemam (HafeXHOCTh (TEXHOJOTHYECKas U
dbyHKIIMOHATBHAS), O€30MaCHOCTh  yNPABJICHHS, TOYHOCTh O00pabOTKU U
NpeCTaBACHHS JaHHBIX, IIPOCTOTA PACIIUPEHUS CUCTEMBI).

Tema 2.3 O6nactu npumenenus SCADA-cucrem. TenneHuu pa3BuTus B
CTOPOHY TOJTHOCTBIO OTKPBITBIX CHCTEM, CIIOCOOBI pacIIUpeHust (YYHKIIMOHATBHBIX



BO3MOXKHOCTEeH. BnusHue Ha CTOMMOCTH U OCOOEHHOCTH OOCTYKUBaHUSI.
OCHOBHBIE IPOU3BOJUTEIH CUCTEM.

Paznen 3. Uzyuenue SCADA-cucrem na npumepe InTouch (""Wonderware",
CIIA) (6 uac.).

Tema 3.1 Ilporpammuoe o6Gecrieuenne InTouch kak WHCTpyMEHT st
IPOLECCOB cOOpa JAaHHBIX M YNPABICHUS, MO3BOJIAIOIIEE KOHTPOJIUPOBATH U
yIpaBisATh 0OBEKTAMU U CUCTEMAMH, UCIIOJIB3Ys Ipaduueckre 00beKThl. CriocoObl
B3aumozeiicteus InTouch ¢ npyrumu npusnoxeHusIMU.

Tema 3.2 Uzyuenne ¢dynkuuit HMI: otoOpakenue mapameTrpoB oOBEKTa
yIpaBiIeHUs; OTOOpPaKEHNE TEKYIIUX U UCTOPUYECKUX TPEHIOB; OTOOpaKEHUE U
peructpanusi aBapuiHbIX CUTHaJOB. Iloaxoapl OOBEKTHO-OPUEHTUPOBAHHOTO
IPOEKTUPOBAHUSA JJISI CO3JIaHUSl JUHAMHYECKHX M300paKEHUN C HU3Y4YEHHEM
ornepauuii (BpaiieHue, 1y0aupoBaHue, KOMUPOBaHUE, BCTABKY, CTUPAHUE U [Ip.).

Tema 3.3 Co3naHue aHMMALMOHHBIX CBA3€H C MOAAEPXKKOM padoThl €
JUCKPETHBIMH, aHAJIOTOBBIMHU U CTPOKOBBIMH MEPEMEHHBIMH, TOPU30HTATIHHBIMU U
BEPTHKAIBHBIMU JIBIDKKAMH W KHOIKaMH, pPa3MEpOM M IIBETOM TEKCTa, €ro
MECTOIIOJIOKEHUEM, BpalllecHueM U MepuanueMm. Pabora ¢ Oubnamorexoi mactep-
O00BEKTOB, BKJIIOYAIONIYIO IIPEIBAPUTEIILHO CKOH(QUTypUPOBaHHbIE
BCIIOMOTaTeNIbHbIE CPEJICTBA — IEPEKIIIOYaTeNH, IOJI3YHKOBBIE PETrYJISTOPHL,
cueTyrKu. Bo3MOXXHO co37aHNe COOCTBEHHBIX MacTep-00BEKTOB MPUMEHUTEIBHO
K KOHKPETHOU CUCTEME.

Tema 3.4 Usydenne crmocoOOB OOMEHAa CO CTOPOHHUMH MPUIIOKEHUSIMHU:
DDE-o6men (Dynamic Date Exchange — auramuueckuit oomen nanasimu), OLE-
texHosorus (Object Linking and Embedding — BkimroueHwe u BcTpamBaHHE
00bexToB), OPC - mporpammsl (OLE for Process Control — OLE nyst ynpaBieHust
npoleccamMu).

Paznen 4. SCADA-cucrema Trace Mode (“"AdAstra Research Group™,
Poccusn) (4 gac.).

Tema 4.1 Apxurtektypa cuctembl Trace Mode, cTpyKkTypupoBaHue ¢
BBIZICJICHUEM  CIEAYIOIIMX YPOBHEH: KOHTPOJUIEPOB, JAMCHETYEPCKOIO U
aMUHUCTPATUBHOTO. M3ydueHnrne nHTepdeicoB CBSA3M ¢ KIMEHTCKUMU MOAYJISIMHU U
npwioxeHusMu SCADA-cuctem. Buasl noakimouennii k 6azam ganasix (DCOM,
OPC, HTTP, DDE, T-COM, ActiveX, SQL/ODBC). lccrnenoBanre BO3MOKHOCTH
pE3epBUPOBAHUSA JIOKAJIBHBIX CETEH, JATYMKOB, apXMBOB C aBTOMATHYECKUM
BOCCTaHOBJICHHEM MOCTe cOO.

Tema 4.2 N3yueHue oCHOBHBIX (PYHKIIMI U ocoOeHHOCTell cucrtembl Trace
Mode 5, BKIIOYAOMIMX MOJYJIBHOCTH CTPYKTYpPbl, BCTPOEHHYIO MOIIEPKKY
POCCHIICKUX KOHTPOJIJIEPOB, BCTPOCHHBbIE cpeacTBa mnporpammupoBanus [LJIK,



MEKIyHApOIHOTO CTaHJapTa Ha CPEACTBa MPOrpaMMupoBanusi KOHTposuiepoB [EC
61131-3, 6ubnmorexky npaiiBepoB KoHTposuiepoB ¢upm Rockwell Automation,
Siemens, Schneider Electric, Moeller, PEP, Fisher Rosemount u ap.

Tema 4.3 MHccnemoBanme QyHKMoHama cucteMbl Trace Mode 5,
conepxkamieir 6onee 150 anroputrmoB ACYTII, B TOM 4ucie alropuTMbl
bunbrpanun, I[IM- wu [IWJl-perynupoBaHusi, HEYETKOE U TMO3UIMOHHOE
perynupoanue, [IIMM-nipeoOpazoBanue u Jp., a TaKKe aallTUBHYIO HACTPOUKY
PEryJIAaTOpOB.

Tema 4.4 MUccnenoBanue pabOThl cepBepa JTOKYMEHTHUPOBAHUS U
oopmIleHUsI OTYETOB, a TAK)KEe TEXHOJOTHH Teneyrpasienus yepes GSM u SMS.
Paznen 5. SCADA-cucrema SIMATIC WinCC ("Siemens'", I'epmanus) (4
qac.).

Tema 5.1 MWsyuenme 6azoBoii cuctrembl WINCC, moaaep:kuBaroiei
ocuoBHble uHTEpdeiicel SCADA-cucTem, U e€ OCHOBHBIX KommoHeHTos: Control
Center, Graphics Designer, Alarm Logging, Tag Logging, User Archiv, Report
Designer, Global Scripts, User Administration.

Tema 5.2 Wccnenoanue ynpasisiomnieit cuctemsl WIinCC - Control Center,
oOecrnieunBaroONIel  3amycK  Cpeabl, 3aJaHue  TJ00AJbHBIX  YCTAHOBOK,
KOH(UTypalvio CUCTEMBI, CO3/JaHUS MHEMOCXEM M JUHAMUYECKUX TpaduuecKux
AJIIEMEHTOB, YCTAaHOBKA PEXKUMOB PaOOTHI.

Tema 5.3 HccnenoBanwe KOMIIOHEHTOB cOOpa W apXWBAaIlMU COOBITHIA.
Hcnonp3oBanne Alarm Logging s curHanusanmu tpeBoru, Tag Logging s
apXUBUPOBAHUSI HU3MEpsAEMbIX BenuuuH, U Report Designer nmis reHepanuu
OTYETOB B CBOOOJHO-TIporpamMmmupyeMom ¢opmare. Crocodbl (GopMupoBaHUS
JIAHHBIX JJIsl CTATUCTUYECKON OIIEHKH pabOThl CHUCTEMbI, a TaKXE€ HMIIOPT U
HKCIIOPT apXUBOB Ha BHEMIHUN HOcuTenb. [Ipumenenne User Archiv st xpanenus
MOJIb30BATEILCKUX JIAHHBIX B (pOpME 3amuceil co CBOOOTHO—TIapaMeTpupyeMon
CTPYKTypoi. ['eHepanusi MPOTOKOJIOB IOCTYMHAIOIMIMX COOOIIECHUN, H3MEPSIEMbIX
BEJIMYMH WM apXHMBOB, MPOTOKOJOB TMOJb30BATEILCKUX OTUETOB, pacledyaTKH
CITMCKOB TIEPEMEHHBIX U T.J.

Tema 5.4 IlporpamMmmupoBaHue JIEUCTBUM, MPOU3BOJUMBIX ¢ O0OBEKTaMH, a
TaKXe MporpamMM, BHITTOJHSIOMMUXCS B POHOBOM peKHUME C MPUMEHEHUEM MOTYJISI
Global Scripts. Pabora ¢ s3eikom ANSI-C, misi cuuTBIBaHHS W YCTaHOBKH
3HAUCHUS TEPEMEHHBIX, BbI30Ba Ha HKpaH HOBBIX H300paKEHUU, TEHEpaIuu
coo0IIeHHH 00 omuoKax, MOAKIIOUYCHHs TuHaMudeckux onommorek (DLL) u mp.

4, CTPYKTYPA U COJEP)KAHUE NMPAKTUYECKOM YACTH
KYPCA



IIpakTnueckue 3anaTus (54 yaca)

IIpakTuyeckoe 3ansitue 1. 4 wyac. [Ipomexaypa co3gaHus TpoekTa B
WHTETPUPOBAHHOW cpene pa3padoTku. O030p MaHHBIX MPOEKTa W TI00ATBHBIX
YCTaHOBOK CUCTEMBI. BBOMI, pe1akTupoBaHue 1 0TiIajIka MPOCTEHIINX MTPOrpamMM.

IIpakTuyeckoe 3aHsitTue 2. 4 w4ac. 3amyck cpeabl pa3pabOTKA WM
UCIIOJIHEHUS; (hOpPMHUpPOBaHUE 001 0a3bl TaHHBIX TEPEMEHHBIX U COOOIIECHUMN C
KOHTPOJUIEpPOB  Simatic. OCYIIECTBICHHE KOMMYHHUKAIIMH ¢ KOHTPOJUICPAMHU.
Hcnonp3oBanue 6a30BbIX (PYHKIIMOHAIBHBIX OJIOKOB.

IIpakTuyeckoe 3ansaThe 3. 2 4ac. Pabora c¢ Graphics Designer mis
CO37aHMUSI MHEMOCXEM U TUHAMHUYECKHUX TPaPUICCKUX JIEMEHTOB.

IIpakTnueckoe 3ansitue 4. 2 wyac. Pabora c¢ Graphics Designer,
MOCTPOEHUE CTaHJAPTHBIX OOBEKTOB (TEKCTOB, JIMHUMU, MIPSMOYTOJIbHUKOB, KPYTOB,
CTaTUYECKOU rpadmKu U 1p.).

IIpakTnueckoe 3ansitue 5. 2 yac. Pabora ¢ Graphics Designer, co3ganue
TI0JIB30BATEIHCKUX O0OBEKTOB yIIPABIICHHUS.

IIpakTuyeckoe 3anusitue 6. 4 yac. Cozmanue MpoeKTa 1Mo cOOPy MaHHBIX O
napameTpax IMmpoiiecca, MOCTyNarIMX 0T KOHTPOJIJIEPOB HIIA HETIOCPEACTBEHHO OT
JATYMKOB ¥ UCTIOJTHUTEIBHBIX YCTPOMCTB.

IIpakTuyeckoe 3ansatTue 7. 4 wyac. VMcnonp3oBanue makera pa3zpaboOTKH
YeJ0BEKO-MaIIMHHOTO HHTepdeiica M Busyanusanuu mnpoueccoB InTouch ms
3aj1ay aucneryepckoro ynpasienus (yposenb SCADA/HMI).

IpakTnueckoe 3anstHe 8. 4 uyac. MccremoBanue OTKpBHITOM cpena
MPOTPAMMHUPOBAHMS CHCTEM HEIOCPEACTBEHHOTO YIPaBJICHUS B pPealbHOM
Bpemenn Ha 6aze Windows NT InControl.

IIpakTuyeckoe 3ansTue 9. 4 wyac. MccinepoBanwe makera MPOCMOTpa
JAHHBIX W BU3Yyalu3aluu npoiecca yepes Internet/Intranet Scout.

IpakTuueckoe 3anusitue 10. 4 yac. M3yuenue pensinoHHON 0a3bl TaHHBIX

peanbHoro Bpemenu Industrial SQL Server.



IIpakTuyeckoe 3ansitue 11. 4 yac. Co3zganue npoekra ¢ BO3MOKHOCTBIO
(dopMupoBaHusa Tpapuueckoro MpPeACTaBlIeHUs B LU(POBOH, CUMBOJBHON WM
uHOM (hopme nH(POPMALIUU O X0JI€ TEXHOJIOTUYECKOTO MpoIiecca.

IIpakTnyeckoe 3anaTue 12. 4 yac. Co3gaHue NpoekTa ¢ BO3MOXKHOCTBIO
(GopMUpPOBaHUS CBOJAOK, XYpPHAJIOB M JPYI'MX OTYETHBIX JOKYMEHTOB O XOJE
TEXHOJOTHYECKOT0 IpoIecca Ha OCHOBE MH(OpMaliu, COOpaHHOM B apXHUBax.

IIpakTnyeckoe 3anaTue 13. 4 yac. Co3gaHue NpoekTa C BO3ZMOXKHOCTBIO
(dopMHpOBaHHS KOMaH]l OIepaTopa MO M3MEHEHHIO MapaMETPOB HACTPOUKU H
pexuma pabdoThl KOHTPOJUIEPOB, HCIIOIHUTENIBHBIX YCTPOMCTB (IyCK-OCTaHOB,
OTKPBITHE-3aKPBITHE).

IpakTnueckoe 3ansaTue 14. 4 yac. Co3naHue MPOEKTa ¢ BO3MOKHOCTHIO
(GopMUpPOBAaHMS CUTHAIM3ALUU M3MEHEHMI XO0Jla TEXHOJIOTMYECKOro Ipoliecca,
OCOOCHHO B TpeJaBapUMHBIX M aBapUMHBIX CHUTyalUsIX B BHJE CHCTEMBI
«aJapMOBY.

IIpakTnyeckoe 3anatue 15. 4 yac. Co3gaHue NpoekTa ¢ BO3MOXKHOCTBIO
aBTOMATUYECKOTO  YNPAaBICHHUS  XOAOM  TEXHOJOIMYECKOro  Ipolecca B

cooTBeTcTBHM ¢ umeromumucsa B SCADA-cuctemax alropuTMaMy yIpaBJICHHUS.

5. CTPYKTYPA, COAEPKAHUE, YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbHOM PABOTHI
OBYUYAIOIIIUXCA

PexoMeHnaalum 1Mo cCaMOCTOATEIbHOM padoTe CTYACHTOB
lInanuposanue u opeanuzayus 6pemeHu, OMEEOeHHO20 HA GbINOJHEHUE

3A0aHUll CAMOCMOSMENbHOU pabombi.

N3yunB rpadvK BHITOJTHEHHUS CAMOCTOSITEIBHBIX PaboT, ClIeAyeT MPaBUIHBHO
e€¢ opraHu3oBaTh. PEKOMEHIyeTCS W3YYUTh CTPYKTYpy KaXKIOTO 3aJaHus,
oOpaTUTh BHMMaHHE Ha TPa(UK BHITOJIHEHHUS Pa0OT, OTYETHOCTh MO KAXKIOMY
3aJJaHUI0 TIPEIOCTABIIACTCS B MOCIEIHIO HEIe0 coriaacHo rpaduky. OO0paTtuTh
BHAMaHUE, YTO HMTOTH CaMOCTOSITEIIBHONH pa0OThI BIUSIOT HA OKOHYATEIHHYIO
OIICHKY 110 UTOTaM OCBOEHUS y4€OHOM NUCIUILIUHEI.

Paboma c numepamypoii.

[Ipu BbIMONHEHMH psAga 3anaHuil TpeOyercs paboTaTh C JIUTEPATypoOH.



PexoMenayeTcsi MCOIb30BaTh Pa3IUYHbIE BO3MOXKHOCTU PabOTHI C JIMTEPATYPOil:
¢doHapl HayuHoi OubOimoreku JIBDY (http://www.dvfu.ru/library/) u apyrux
BEYIIUX BY30B CTpaHbl, a TaKKe JOCTYMHBIX JJS HCIOJb30BAHUS HAyYHO-
OMOTMOTEUHBIX CUCTEM.

B 1npouecce BBINMONMHEHUS CaMOCTOSITEIbBHOW pabOThl PEKOMEHIYETCS
paboTaTh CO CIEIYIOIIUMU BUIAMU U3JJaHUM:

a) Hayunble wu3nanus, npenHa3HAYeHHbIC JJII HAy4yHOH paboOThl H
coJiepKalllie TEOPETUUECKUE, IKCIIEPUMEHTAIbHbBIE CBEECHUS 00 MCCIEI0BAHUSX.
Onu MoryT nmy0JMKOBaThCs B (popMe: MOHOTpaduii, HAyYHBIX CTAaTEl B KypHaIax
WM B HAYYHBIX COOPHUKAX;

0) YueOHas uteparypa noapa3AeisieTcs Ha:

- yueOHble u3aHusg (Y4eOHMKH, y4eOHbIE MOCOOMS, TEKCThl JIEKIIHi), B
KOTOPBIX COJIEPKUTCS HanboJiee MOJIHOE CUCTEMHOE U3JI0KEHHUE TUCUUIUIMHBI WIN
KAaKOr0-TO €€ pa3zena;

- CIIPAaBOYHUKH, CIIOBAPU Y SHIIUKIIOTICANH — U3JIaHUsI, COACPIKaIINEe KpaTKue
CBEJICHUSI HAyYHOI'O WJIM MNPUKIAJHOIO XapakTepa, HE MpeAHa3HAYEHHBIC IS
CIUTONTHOTO uTeHUs. VX 11e7h — BO3MOKHOCTH OBICTPOTO MOJTYYEHUSI CAMbIX OOIIMX
IIPEJICTABICHUM O IIPEAMETE.

Cy1ecTBYIOT Ba METO/1a pabOTHI HAJl UICTOYHUKAMMU:

— CIUIOIIHOE YTEHHWE O00sA3aTeNIbHO TMpU M3YYCHHH Yy4eOHHKa, TJIaB
MoOHOrpaguu WJIM CTaTbM, TO €CTh TOr0, 4YTO MMeeT ydeOHoe 3HauyeHue. Kax
npaBuio, 37ech TpeOyeTcsl TMOBTOPHOE YTEHHWE, JUIsl TOr0 YTOOBl TOHSTH
HanucanHoe. CrapaiTech MpU CIUIONIHOM YTEHHHM HE MPOIYCKaTh KOMMEHTApHH,
CHOCKH, CIIPaBOYHBIC MaTepHabl, TAK KaK OHU TPEIHA3HAYCHBI JJIs MOSCHEHUHN H
MOMOIIM. AHaTU3UPYUTE PUCYHKH (KapThl, AMArpamMMbl, rpaduKH), cTapaiTech
MOHSTH, KAKUE TCHICHIIUU U 3aKOHOMEPHOCTH OHH OTPAXKAIOT;

— METOJ BBIOOPOYHOTO UTEHHUs JIOTIONHSET CIUIONIHOE YTEHHE, OH
MPUMEHSICTCS IS TIOMCKOB JIOTIOJTHUTENBHBIX, YTOUHSIONIMX HEOOXOIMMBIX
CBEJICHUH B CIIOBAPSX, SHIIUKIIONEANSIX, HHBIX CIPABOYHBIX M3IaHHIX. DTOT METOJ

KpaifHe Ba)K€H JJIsl MIOBTOPEHMUsI, U3YUYEHHOT'O0 U €r0 3aKperuieHusi, 0COOEHHO MpH



MOJIFOTOBKE K 3a4eTy.

JI71s1 Toro 9TO0OBI KaXKABI METOJT MMPUHEC HAauOObIIHNI 3hPEeKT, HEOOX0IUMO
¢ukcupoBaTh Bce BaKHBIE MOMEHTHI, CBSI3aHHBIEC ¢ MHTepecyolel Bac Temoii.

Te3ucbl — 3TO OCHOBHBIE TIOJIOKEHHSI HAYYHOT'O TPYJa, CTaTbU WUJIU JIPYTrOTro
MPOU3BEJCHUS, a BOBMOXKHO, M YCTHOTO BBICTYIUICHHS; OHM HECYT B ce0e OOJIbIINiA
o0beM HHpOpMAIUK, Hexenu IiaH. [IpocTele Te3uchl JTAKOHUYHBI MO (QOpME;
CIIOXHBIE — TIIOMHUMO TJIaBHOW aBTOPCKOM MBICIHM COJIEpKaT KpaTKoe ee
00OCHOBaHME U J0Ka3aTeNbCTBa, MpUAAIOIINE Te3ucaMm Oojiee BECOMBIM |
yOemuTeNnbHbIN XapakTep. Te3uchl MPOYUTAHHOTO MO3BOJIAIOT TIIY0)KE PACKPBITH
ero cojeprkaHue; o0yJasch U3j1araTh CyTh IPOYMTAHHOTO B TE3UCHOU (hopMe, BbI
CyMeeTe BBIIETATh U3 MHOXKECTBA MBICIICH aBTOPOB CaMbl€ TJIABHBIC M IICHHBIC U
nesnatb 0000EHMS.

KoHcnekT — 3710 cnoco® caMOCTOATENbHO U3JI0KUTh COJIEP)KAHNE KHUTH WIIN
CTaTbU B JIOTMYECKOM TOCJIEA0BATENbHOCTH. KOHCHEKTUPYS  Kakoil-1mbo
UCTOYHHUK, HAJ0 CTPEMHUTHCS K TOMY, UYTOObI HEMHOTMMH CJIOBaMU CKa3aTb O
MHOTOM. B TekcTe KOHCIEKTa KeNnaTeIbHO MOMECTHTh HE TOJBKO BBIBOIBI MU
NOJIOKEHUSI, HO M MX apryMEHTHpOBaHHbIE JoKa3arenbcTBa ((akTsl, HUQPHI,
IUTAThI).

[TucaTh KOHCHEKT MOXHO M TIO Mepe M3y4YeHUs MPOU3BEACHUS, HAPUMED,
eclii mpopadaThIBaeTCs MOHOTpadus NN HECKOJIBKO KypHAJIbHBIX CTATEH.

CocTaBisist Te3UCHl MM KOHCIIEKT, BCET/Ia JeNIalfTe CCHUIKM Ha CTPaHUIIBI, C
KOTOPBIX BBl B3SJTM KOHCIIEKTHPYEMOE TOJIOXKEHHE WK (HaKT, — 3TO TTIOMOXKET BaM
COKpAaTUTh BPEMsI Ha IOUCK HY>KHOT'O MECTa B KHUT€, €CJI BO3HUKAET NOTPEOHOCTh
riyoxke pa3o0OpaThCsi C M3JTaraéMbiM BONPOCOM MJIM YTO-TO YTOYHUTH TpHU

HaIlmMCaHWM ITMCbMCHHBIX pa60T.

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHOI PA0OTHI 0 TUCHUILIHHE

n/n

Bun camocrosiTenbHOI padoThI Jara/cpoxn IIpumepnbie | ®opMa KOHTPOJIA

BbITNIOJTHCHUSA HOPMBbI
BPE€MCHM HaA
BbITIOJTHCHH €

IToaroroBka K NpakTUYECKUM B Teuenne 6 yacos PaboTa Ha mpakTH4YEeCKUX
3aHATUSAM, U3YYCHHUE JINTEpaTypbl | CEMECTpa sansTusx (I1P-6)




BrimosiHeHHE caMOCTOSITEIBHOMN 1-3 menens 6 gacoB T1P-6

pabotsr Ne 1 cemecTpa YO-1
(cobecemoBanue/yCTHBIN
0Ipoc)

BrimosiHeHrE caMOCTOSATEIBHOMN 4-6 genens 6 gacoB T1P-6

pabotsl Ne 2 cemecTpa

Brinonnenne caMoCTOSITENBHOM 7-9 Henens 6 gacoB I1P-6

pabotsr Ne 3 cemecTpa

BrInonneHne caMoCTOSATEILHON 10-12 venens | 6 yacos I1P-6

pabotsl Ne 4 ceMecTpa YO-1
(cobecenoBanme/yCTHBIH
OTIpocC)

BrImonneHne caMoCTOSATEILHON 13-15 venens | 6 yacos I1P-6

pabotsl Ne 5 cemecTpa

[ToaroroBka k 3auery 16-17 venena | 36 yacos 3a4er

cemecTpa

3amaHus 11 CaMOCTOSATEIbLHON PadoThI

3aganme Nel
[enb: 3HakoMcTBO ¢ pemaktopoMm 0aszwl KaHaioB SCADA-cuctemsl Trace

Mode.

[TocnenoBaTenbHOCTh BHIMOJHEHUS paOOTHI:
® CO3JIaHHE MPOEKTA;
® CO3JIaHHE y3JIa IPOEKTA;
® aBTOMNOCTPOEHHE 0a3bl KAHAJIOB ISl KOHTPOJIEPa;
® pelaKkTHpOBaHUE 0a3bl KaHAJIOB.

Copnepxanue oT4eTa IO CaMOCTOSITEILHON padboTe:
e [lenb paboThI
e HapucoBars CTpyKTypy CO3JaHHOTO MPOEKTA.
e Vka3zarb HauMeHOBaHMEe U  xapakrepuctukn 1miar  YCO,

UCIIOJIb3YEMBIX B KOHTPOJUIEPE.

e 3anojHUTE CIEAYIONIYIO TaOIUILY:

Nwms xanana npu JanHoe ums

KommenTapnii PasmepHOCTB PexBu3uThI
aBTOIIOCTPOCHUU KaHally

KoHTpoapHBIE BOITPOCHL:



1. Ecnu mpoekT wmmeeT CBs3b C (U3UUYECKUMHU KOHTPOJUIEpAMH KaKOBa
O0COOEHHOCTb 33JaHUsI UMEHU TIPOeKTa?

2. B yem cyTh aBTONOCTPOEHUS?

3. Kakue ObIBaIOT TUIIBI KaHATIOB?

4. Ilns gero ucnosb3yercsa daar "Jloctyn" mpu HacTpoWKe PEKBHU3UTOB
KaHasa?

5. YUem napametrp BI' 1 otnuuaercs ot napametrpa BI' 0 ?

KonTponsnbie 3aganus aist CPC

1. B yem 3akmrouaercst CO3qaHue MPOEKTA;

2. B 4yem 3aki1r04aeTcs CO3/IaHue y3Jia MPOEeKTa;

3. B uem 3akmrouaeTcst aBTonocTpoeHue 0a3bl KaHAJIOB JJIsl KOHTPOJIEPa;

4. B ueM 3akJroyaeTcs PCOAKTUPOBAHNC 0a3bl KaHAJIOB.

3aganue Ne2

[enb: mpoaoKeHNE 3HAKOMCTBA ¢ pabOTOM B pelakTope 0a3bl KaHAJIOB.
[TocnenoBaTenbHOCTH BBIMOJHEHUS paOOTHI:
® THPAXUPOBAHUE Y3JIOB MIPOEKTA;
® aBTOIOCTPOCHUE Oa3bl KAHAJIOB ONEPATOPCKOM CTAHIUHU I OOMeHa
JAHHBIMU C IPYTUMH y3J1aMU MIPOEKTA;
® aBTOINOCTPOEHUE Oa3bl KAHAJIOB OMEPATOPCKOM CTAHIUMU JJiI OOMEHa
JTAHHBIMHU C BHEIITHUMH
® KOHTPOJUIEPAMHU.
Conepxanue oT4eTa 0 CaMOCTOSITEILHON padboTe:
e [lenb paboThI

e 3anoJHUTE CIETYIONIYIO Ta0IUILy:

Kanamnbl o0bekTa [IOJIHEHUE K II
obne Nwms Tun Hononxenue K non HUcrounuk manueix | ATTR
KHT1 TUITY

e Onummwute xapakrepuctuku kaHaima LRAS-2




b I[aﬁTe XapaKTCPHUCTUKHU H&CTpOﬁKaM IMOCJICA0BATCIIbHOTO II0PTa,

HCIIOJIB3YCMBIC B IIPOCKTC.

e (OrtBeTH Ha KOHTPOJIBHBIC BOITPOCHI

KoHTposibHbIE BONPOCHI:
1. Yro Takoe "TupaxupoBanue"? [ yero oHO UCIIOIB3YETCS?
2. Kakue nmuaum i1 oOMeHa TaHHBIMU TIOIJICPYKUBAIOTCS B MPOEKTE?

3. Kakue Bepcuu Trace Mode 1o uncity Touek BBOJ1a/BbIBOIA BbI 3HAETE?

Kontponeneie 3amanus qist CPC
1. B ueMm 3akiroyaeTcss THPAXKUPOBAHUE Y3II0B IPOEKTA;

2. B uem 3akiodaeTcsi aBTONOCTPOCHHE O0a3bl KaHAJIOB OINEPATOPCKOU

CTaHIMN AJIsA obMeHa JaHHBIMU C APYTUMHU Y3JIaMH IIPOCKTA,

3. B uyem 3akimrouaeTcs dBTOIIOCTPOCHHUC 0a3pl KaHaJIOB OHCpaTOpCKOﬁ

CTaHI MU AJIsA oOMeHa JAaHHBIMHU C BHCIIHUMHU KOHTPOJJICpAMMU.

3aganune padoTnl Ne3d

Lens: paccMoTpeHrne 0COOCHHOCTH pa3padOTKU YNPABISAIOMIUX MPOTPaMM B

Trace Mode Ha BCTpOEHHBIX B CUCTEMY SI3bIKaX MPOTrpaMMHUPOBAHUSI.

[TocnenoBaTenbHOCTH BBIMOJHEHUS paOOTHI:

e co3zganue u pazpadorka FBD-niporpammsr;
e noakimoueHre FBD-nporpaMmsl k KaHamaM;
e ornanka FBD-nporpammer;

e co3gaHue, pa3paboTKa U MOJKIIOUYEeHHE K crucTeme [L-porpammel.

ConeprkaHue OTYETA MO0 CAMOCTOSITEIIBHON padoTe:

e [lenb paboThI
e 3apucyiite co3gannyo FBD-nporpammy

e 3aroJIHUTE CIEAYIONIYIO TaOIHUILY:

bnoxk

Bxon, BeIxon Tun KommenTapuit




e Vkaxure KakoW aprymeHToB FBD-mporpammbl CBsi3aH € KakuMm
KaHaJIOM ¥ aTpuOyTOM Kakoro oObeKTa
e Hanmmmre xox nporpammel Ha s3bIke TexHo IL

e (OrtBeTH Ha KOHTPOJIBHBIC BOIIPOCHI

KoHTpoabpHBIE BOITPOCHL:

1. K xakomy KaHaidy, Kakoro oOBeKTa MOAKIIOYaeTcs cosmanHas FBD-
nporpamma?

2. Kakoe unciio cTanaapTHbeIX 0JI0KOB cymiecTByeT B Texno FBD?

3. Kak 3amycTuTh SMYJISLHI0 padOThl CO3/IaHHON MPOrPaMMBbI?

4. Kak BBeCTH 3HAUCHHE KOHCTAHTHI, I/ICHOJ'IL?:yeMOﬁ B nporpaMMe?

Kontponenbie 3amanus qist CPC

1. B uem 3akmrouaetcst co3ganue u pa3padorka FBD-nporpammer;

2. B yem 3akmouaercs noakiaroueHne FBD-niporpaMMel k KaHamaM;

3. B deMm 3akitouaeTcsi co3gaHue, pa3paboTka U MOJKIIOYEHHE K CHUCTEME

|L-mporpaMmel.

3aganue Ned

[{enpb: 3HAKOMCTBO C pEAaKTOPOM TMPEACTABICHHS TaHHBIX.
[TocnenoBaTenbHOCTD BBIMOTHEHUS paOOTHI:
e cosnanue rpaduueckoit 6a3bl y3ia;
® CO3JaHHE CTATHYECKOTO PUCYHKA;
e O0TOOpakeHHE B rpaUIECKOM BUJIE 3HAUCHUI KaHAJIOB,;
® THpaKUPOBaHUE TpaduuecKux (PparMeHTOB;
e HSMyJsUA padoThl rpaduyecKkoi 6a3bl.
ConeprxkaHue O0T4ETa [0 CaMOCTOATENILHOM padoTe:
e [lenb paboThI

e [IpuBenuTte co3AaHHYIO CTPYKTYPY U3 HABUTATOPa MIPOCKTA



e [IpuBenutre KOMUIO CO3JJaHHOW MHEMOCXeMbl i Yuactka 1 ¢
yKa3aHUEM HCIIOJIb3YEMBIX

® TOTOB JAaHHBIX.

e [IpuBenute KONMHUIO MHEMOCXEMBbl JUIsi YdacTka 1 B pabodem
COCTOSIHUH.

e (OrtBeTH Ha KOHTPOJIBHBIC BOITPOCHI

KoHTpoapHBIE BOITPOCHL:

1. IlepeunciuTe OCHOBHBIE KOMIIOHEHTHI PemakTopa mnpeacTaBieHUs
JAHHBIX

2. IlepeuncnuTe CTATHYECKHUE DIIEMEHTBI, UCIIOJIb3yEMBIE B IIPOCKTE.

3. Hepe‘-II/ICJII/ITe AUHAMHUYCCKUC 3JICMCHTEI, UCIIOJIb3YCMBIC B IIPOCKTC.

KonTtponshseie 3ananus aist CPC

1. B yem 3akitouaercs co3ganue rpaduueckoil 0assl y3na;

2. B yeM 3akiro4aeTcs CO34aHNE CTATHYECKOTO PUCYHKA,;

3. B uem 3akmouaercsa oToOpakeHHWe B TpaduueckoM BHUIE 3HAUYCHHM
KAHAJIOB;

4. B yem 3akitouaeTcsi THpaXupoBaHue rpaduaeckux pparMeHToB.

3aganue Neb

Iesnb: opranu3anuyst apXuBUPOBAHUs TAHHBIX.
[TocnenoBaTenbHOCTH BHIMIOTHEHUST PAOOTHI:
® HACTPOMKA KAHAJIOB ISl apXUBUPOBAHUS;
® HACTpoiika mapaMeTpoB JiokanbHOro apxusa CIIA;
® HACTpOMKA MapaMeTPOB OTUETA TPEBOT;

® BHU3yalIM3allyA apXHWBHBIX JAHHBIX.

ConeprxkaHue O0T4ETa [0 CAMOCTOATENLHON padoTe:



e [lenb paboTHI.

e VKaXuTe CO3JaHHbICE HACTPOMKM KaHala YpoBeHb | 1o
apXMBHPOBAaHUS JAHHBIX.

e VYKaxuTe CO3JaHHbIC ITapaMeTpbl apXUBOB B y3iie APM.

e [lpuBeauTe KOMHUIO SKpaHa C AapXUBHBIM TpPEeHIOM H (opmoii

OTOOpaKEHUS JIJIsl IPOCMOTpPa COOOIIEHU B OTUYETE TPEBOT.

KoHTpoapHBIE BOITPOCHL:

1. Kakue Tpu tuma apxuBoB nopauaepxuBaer Trace Mode? Ilepeuncnuts u

JIaTh XapaKTEPUCTUKY KAKIOMY.

2. YUemy paBHa MakcUMajbHasi TOUHOCTh (PUKCALIMM BPEMEHH B apXUBaXx?

Kontponenbie 3amanus qist CPC
1. B yem 3akmrouaeTcst HACTPOMKa KaHAIOB JJII ApXUBUPOBAHUS;
2. B yeM 3akirodaeTcsi HacCTpoiika mapameTpoB JIokabHOro apxusa CITA/L;

3. B 4yem 3akmirouaercs HACTPOWKA ITapaMETPOB OTYETA TPEBOT;



6. KOHTPOJIb TOCTUKEHMS LEJEN KYPCA

Ne KonTpoanpyem Koa naaukaropa Pe3ysbTaThl 00y4eHust OueHo4YHBIE CpeICTBA —
n/n pie MoayJu/ JDOCTHKEHHS HaNMeHOBaHHe
pa3aenst / KOMIeTeHIIuI TeKyWIUii | MPOMeKyTOUHas
TeMbl KOHTPOJIb aTTecTanus
JAUCHHUILTHHBI
1 Pasmen 1. T1IK-3.1 Ananus u 3Haem: TIPU3HAKU U BUABI VO-1
«Kmaccudpukamu | BeIOOp peanuzaruii cucteM cbopa naHHeix | (cobecenon
sL CHCTEM ONITUMAJILHOTO 1 00J1aCTH MX IPUMECHEHHS aHue /
JVCHETYCpPH3al | BapHaHTa YCTHBIA
m» xomnoHoBOK ' TIC 011poc)
YMeem: TIPOU3BOANUTE BEIOOD [1P-6
Tema 1.1 ONTUMAJILHBIX KOMIIOHEHTOB (mpakTuyec
Omnpenenenue u SCADA-cuctem Kast
obmast pabora)
CTpyKTYpa e1adeem. CrocodaMu unou6opa
SCADA. MOJICUCTEM B3auMOACHCTBUS S
BompockH: 1-4
Tema 1.2
CTpyKTypHBIE I1P-6
KOMITOHEHTBI (mpakTuuec
SCADA. Kast
Remote pabota)
Terminal ~ Unit
(RTU)
YAaJIEHHBIH
TEepPMHUHAIL.
2 Paszmen 1. [IK -3.2 Pa3pabotka VO-1
«Knmaccudukanm | rpadpuaeckux 3HACT OCHOBLI IPOCKTUPOBAHI (cobecemon
SCADA-cucteM, crioco0bl
s CHCTEM KOHCTPYKTOPCKHX aHue /
JMCHEeTYEepH3aly | JOKYMEHTOB Ha rPaduECKOro NpeICTaBICHHS YCTHBIHA
HHPOPMALIUH.
m» Pa3HbIX CTaIusIX orpoc)
TIPOEKTUPOBAHUS YMeet 000CHOBATH BBIOOP TOTO I1P-6
Tema 1.3 I'TIC 1 ux MOACUCTEM | THJIM HHOTO IPOrPAMMHOIO
CTpyKTypHBIE CpezcTBa AJIsl TPOBECHHUS gﬂ arTIee
KOMITOHEHTBI MPOEKTUPOBAHHMSI, HACTPOMKH U
SCADA. Master MojaenupoBanusi SCADA-cUCTEMBI. pabota)
Terminal Unit
(MTU), Master
Station (MS)
JUCTIETYEPCKUI sauer
BOIIPOCHI: 5-7
ITYHKT
yIIpaBJICHUs.
Brnaneer nHcTpyMeHTaMU
Tema 1.4 MOJIEIMPOBAHUs U aHAJIA3a T1P-6
CTOVKTVDHBL SCADA-cucrem; MeToiaMu (mpakTHuec
PYKTYpHBIC .
KOMITOREHTEL COMPSDKEHUS C YCTpoiicTBaMU Kast
SCADA. BEPXHETO YPOBHA U CepBEpaMu paborta)
Communication c0opa JaHHBIX.
System (CS)
KOMMYHUKaIMOH
Hasl ccTeMa
(KaHaJIBI CBSI3H).




Pazpnen 2. IIK-3.3 TekcToBBIX 3HaeT crocoObl hopManuzanuu YO-1
«DyHKIMOHAIBH | KOHCTPYKTOPCKUX CHCTEM JHCIeTyepu3aluu u cbopa | (cobecenos
ast CTpYKTypa JIOKyMEHTOB Ha JIAaHHBIX anue /
SCADA u Pa3HBIX CTaIUsIX YCTHBIN
obmactu TIPOEKTHPOBAHUS 011poc)
MIPUMCHEHHS» I'TIC 1 ux noacucTeM | YMeeT pOU3BOIUTS IIOUCK I1P-6
HeoOxoanMoi nHpopMannu (mpakTmuec | 3a4er
Tema 2.1 [IBa HHPOPMAMOHHO-CIIPABOYHBIX Kas BOMpPOCHI:8-9
THTIA cHUCTEMax pabota)
yIIpaBJICHUs Brnaneer nHCTpyMEHTOM [1P-6
yAaJICHHBIMHU KaTajoru3anuu U moCTPOCHU
N (mpakTuyec
oObeKkTamMu B crenuduKanmit Kast
SCADA
pabota)
Paszgen 2. TIK-3.4 BoinosineHue VO-1
«DyHKIIMOHAIBH | pacyeToB U (cobecenon
A5 CTPVKTYDA P — 3HaeT TEXHUYECKHe 0OCOOCHHOCTH U A /
PYKTYP P xapakrepuctuka SCADA-cuctem .
SCADA u TEXHUYECKUX YCTHBIN
obmactu XapaKTePUCTHK 0Tpoc)
TIPUMEHCHUSD anemenTtoB [ TIC YMeeT nmpou3BOIUTH OLICHKY [1P-6
pecypcoB Ui pacdyera (mpakTuuec
Tema 2.2 (YHKIMOHATBHBIX KOMIIOHEHTOB Kas
OcoGenHocTH CHCTEMBI pabora) —
SCADA kak .
Bompocsl: 10-11
mporecca
yIIpaBJICHUsL.
[1P-6
Brnaneer cnocobamu ocTpoeHus
Tema 2.3 (YHKIIMOHANBHBIX CXEM U (npaxTuriee
Obnactu YHII Kas
JarpaMM
TIPUMEHECHUS pabota)
SCADA-
CHCTEM.
Pasznexn 3. [IK-3.5 Onpenenenne VO-1
«M3y4yenne roKazaTesnen 3HaeT METOUKY OIpeIeIICHHS (cobecenor
SCADA-cuctem | KadecTBa u KauecTBa CHHTE3UPOBAaHHOU anwue /
Ha IpumMepe YKpYITHEHHOE CHCTEMBI YCTHBIH
InTouch TEXHHUKO- ompoc)
("Wonderware", | sKOHOMHYECKOE [1P-6
CIOA)» 000CHOBaHNE YMeeT HaxoUTh IPU3HAKU (mpakTHuec
npoextoB I'TIC ONTUMAJILHOTO PEILEHUS Kas
3ayer
Tema 3.1 paboTta) .
Bonpocsl: 12-13
[Iporpammuoe
obecrnieueHme
InTouch I1P-6
Brnaneer ocHoBamu pacueTa (mpakTuuec
Tema 3.2 [oKa3areje CUCTEMBI Kas
Uzyyenue pabora)
¢yakunit HMI.
Paznen 3. ITIK-4.1 PazpaboTtka YO-1
«U3ydenne BapUaHTOB cobecenos
Y P 3HaeT BUIBI ¥ THITBI ( o
SCADA-cucteM | CTpyKTYpHBIX/(YHKIL anwue /
JIICTIETYEPCKUX TEPMHHAIIOB .
Ha IpuMepe HOHAIIbHBIX CXeM YCTHBIH
InTouch aBTOMAaTH3UPOBAHHO 0Ipoc)
("Wonderware", | i cuctemsl I1P-6
YmeeT hopMyTHUpOBaTH 3aver
CIIOA)» yIIpaBJIeHUs, BBIOOD (mpakTuuec .
TpeOOBaHMUS K JUCHIETYEPCKUM Borpocsl: 14-15
u obocroBarme crcTeMaM yIpaBJICHUS rai
Tema 3.3 ONTUMAaJIbHBIX yip pabora)
Coznanue peueHui I1P-6
Brnaneer criocoGHOCTBIO TPUBOIUTH
AHUMAalMOHHBIX (mpakTuuec
o 000CHOBaHUS MpeJIaraeMbIX
cBsi3eit Kast

TEXHUUYECKUX PELICHUI

pabora)




Tema 3.4

Wzyuenue
croco6oB
oOMeHa co
CTOPOHHUMH
NPHI0KSHUSIMU
Pasgen 4. [IK-4.2 Pa3zpaboTka . YO-1
3HaeT TepPMUHOJIOTUYECKUIT
SCADA- TEXHUYECKOTO (cobecemor
anmapar Juis IOATrOTOBKH
cucrema Trace 3aJaHusl HA . aHue /
" (opMann3o0BaHHBIX TPeOOBaHUH K N
Mode ("AdAstra | npoextupoBaHue YCTHBIH
SCADA cucremam
Research aBTOMAaTU3UPOBAHHO 0npoc)
Group", Poccust) | it cuctemsl y 5 [IP-6
MeeT OPMHUPOBATH TPEOOBAHUS K
yUpaBICHuA, (opaup P (mpaxTHYec
Tema 4.1 YACTHBIX 000pyI0BaHUIO, YCTPOHCTBAM as
Apxutektypa TEXHMYECKHX HIDKHETO ypOBHS paboTa) sauer
CHCTEMBI Trace 3alaHMH Ha .
Bompockl: 16-17
Mode OT/IENBHBIE YaCTH,
OOBEKTBI, Y3IIbI U
Tema 4.2 610KHM [IP-6
Usyuenue Brnageer nmoxxonamu BeiOopa —
OCHOBHBIX ontuManbHbIX pemennii SCADA- Kast
i cucTeM
yHKIHii 1 pabora)
ocobeHHocTeH
cucTeMsl Trace
Mode
Paznen 4. [1K-4.3 Pacuer u YO-1
SCADA- BBIOOD 3HaeT ocHOBHBIE BUBI SCADA- (cobecenor
cucteMa Trace 000pyROBaHHS LIS CHCTEM, UX CTPYKTYpY H aHue /
Mode ("AdAstra | noctpoenus KOMITOHEHTBI YCTHBIH
Research ABTOMATH3HPOBAHHO 011Ipoc)
Group”, Poccust) | it cucTeMbl I1P-6
YMeeT Ipou3BOJUTh OTIIAJKY
VIIPaBIICHHUS U e (mpakTHyec
o HpOTrpaMM, BBISBIATH U UCTIPABIIATH
Tema 4.3 qacreif Kas
OIINOKH
HUccnenoBanue pabora)
¢byHKIOHATA
3ayer
cucTeMsl Trace somnocsr: 18-19
Mode 5 POCHL:
Tema 4.4 Bnaneer Metononorueit T1P-6
HUccnenoBanue OTpe/ICTICHUS HAMITYYIIHX (mpakTuuec
paboTHI cepBepa 9NIEMEHTOB TEIIEMETPUH U Kast
JOKYMEHTHPOBa CUTHATTM3AIUH pabora)
HUA U
opopMIICHHS
OTYETOB
Paznen 5. [1K-4.4 YO-1
«SCADA- [IpoekxTnpoBanune 3HaeT OCHOBHBIE TIPHUHIIUIIBI (cobecenor
cucrema ABTOMATHYECKUX (YHKIIMOHUPOBAHUSI U CBSI3H C anue /
SIMATIC CUCTEM YIIPABJICHUS YCTpOICTBaMHU HUKHETO YPOBHS YCTHBIH
WinCC JIOKQJIbHBIMH orpoc)
("Siemens", TIPOMU3BO/ICTBEHHBIMHU I1P-6
YMeeT paboTath co cpeaaMmu
I'epmanus)» 00beKTaMu (mpakTuuec
pa3paboTKH U TIOCTPOCHUS
Kasi
SCADA-cucrem 3aver
Tema 5.1 pabota) )
Bonpocsl: 20-21
Wzyuenue
0a3oBoOit Bnageer coBpeMeHHBIM
CHCTEMBI NIPOTPaMMHBIM U TEXHUYECKUM I1P-6
WinCC HMHCTpyMEHTapueM (nmpaktuuec
MPOEKTUPOBAHHUSI, HACTPOIKH U Kast
Tema 5.2 nporpammupoBanus SCADA- paborta)
Hccnenosanue CUCTEM

ynpasJsitoLien




CHCTEMBI
WinCC

Tema 5.3
Uccnenosanue
KOMITOHEHTOB
cbopa u
apXUBaLuU
COOBITUI

Tema 5.4
IIporpammuposa
HUE JICHCTBUH,
MIPOU3BOIUMBIX
¢ o0BeKTaMu

Tumnossie KOHTPOJIbHBIC 3aJ1aHMs, METOUYECKHUE MaTepualbl,
OTIPEJICIISIIONTNE MPOIEAYPHl OICHUBAHUS 3HAHUM, YMEHUW U HABBIKOB M (WJIN)
OMbITa JACATEIBHOCTH, a TaKXKe KPUTEPUU M T[OKa3aTeld, HEoOXOAUMBIE st
OLICHKM 3HAHWM, YMEHMUI, HaBBIKOB M XapaKTEPU3YIOIIHUE 3Tarbl (HOPMUPOBAHUS
KOMIIETEHIIMM B  MPOLIECCE  OCBOCHHUS  00pa3oBaTEIbHOM  MPOTPaMMBbI,

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I l.

7. CHUCOK YYEBHOH JIMTEPATYPbI U MH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI
OcHoBHas auTEparypa
1. berukoB M.I'. IIpoMBIIIIEHHBIE KOMIBIOTEPHI U IPOTPAMMHUPYEMBIE

Jorudeckue KoHtposiepsl. — M.: U3narensctBo MOU, 2002. — 92 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:358476&theme=FEFU (2 3k3.)

2. Munae U. I'., Camoiinenko B. B. IIporpammupyembie J10rnyeckue
KOHTposuiepbl. [IpakThueckoe pyKOBOACTBO [Jii HAYMWHAIOLIETO WHXKEHEpa. —
ATPYC, 2009. - 100 c. ISBN: 978-5-9596-0609-1

http://lib.dvfu.ru:8080/lib/item?id=chamo:165786&theme=FEFU (5 3k3.)

3. Manapes B.U., CumakoB A.C. MuxponpoueccopHbie CpeiactBa B
TEXHOJOTUYECKUX KOMIUIEKCAaX TOpHOro u Hedrerazooro mpouspojcta. CIIO.,
N3n. CIII'TH, 2006.-54 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:894671&theme=FEFU (1 3k3.)

4, Munaes W.I'. Camoitnenko B.B. Ilporpammupyemsbie jIoruyeckue

KOHTPOJUICPBI: IMPAKTHYCCKOC PYKOBOACTBO JUJII HAYUHAIOHMICTO HHIKCHCPA.

Crasponons, AI'PYC, 2009.-100 c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:358476&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:165786&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:894671&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:736555&theme=FEFU (2 3k3.)

S. [Tapp O. IIporpammupyemble KOHTPOJUIEPBL: PYKOBOJACTBO JJIA
uwxenepa. M., BUHOM, 2007.-516 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:133122&theme=FEFU (8 3k3.)

6. Mutua TI'.JI.,, XazanoBa O.B. Cwucrembl aBTOMaTu3alid C
MCIOJIb30BaHMEM ITPOTPAMMHUPYEMBIX JIOTUYECKUX KOHTpoJuiepoB. M., Uzn. MI'TY
«Crankun», 2005.-136 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:534436&theme=FEFU (3 3k3.)

JlonmoJIHUTEIbHAS JIUTEPaTypa

7. XapazoB  B.I. HNHTerpupoBaHHbIE  CHUCTEMBI  YIPaBJIECHUSA
TeXHOJornyeckumMu  mporeccamu. -  Cankt-lIletepOypr:  M3nmarenbcTBO
"IIpodeccus”, 2009. - 550 c. ISBN: 978-5-93913-176-6

http://lib.dvfu.ru:8080/lib/item?id=chamo:161341&theme=FEFU (1 3k3.)

8. [Mlapp 3. IIporpamMmmupyembie KOHTPOJUIEPHI: PYKOBOJCTBO JIJIs
urxenepa. - BUHOM. JlaGopatopus 3Hanwuit., 2007. - 516¢. ISBN: 978-5-94774-
340-1

http://lib.dvfu.ru:8080/lib/item?id=chamo:966732&theme=FEFU (2 »x3.)

9. HemenkoB H.II. S3pikm  mporpaMmMupoBaHWs NPOMBIIITIEHHBIX
KOHTPOJUIEpOB. YueOHoe mocodue - M3a-so MI'TY um. H.D. baymana, 2004. - 172
c. ISBN: 5-7038-2608-X

http://lib.dvfu.ru:8080/lib/item?id=chamo:678565&theme=FEFU (1 3k3.)

10. I[Hanampos b. B. Texuudeckue cpeacTBa aBTOMaTU3AIMH: YYSOHUK JJIS
CTYJICHTOB BBICIIMX Y4YeOHBIX 3aBeleHHil. MockBa. WM3maTenbckuit  1EHTP
«Axanemus», 2007. — 368 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:124526 &theme=FEFU (3 3x3.)

11. HemenkoB H.II. S3piku  mOporpaMMHpPOBAaHUS — MPOMBILIICHHBIX
KoHTposuiepoB. M., U3n. MI'TY um. H.O. baymana, 2004.-172 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:394643&theme=FEFU (2 3k3.)



http://lib.dvfu.ru:8080/lib/item?id=chamo:736555&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:133122&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:534436&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:161341&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:966732&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:678565&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:124526&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:394643&theme=FEFU

12. TIlerpos U.B. Ilporpammupyemsbie KOHTposuiepbl. CTaHAAPTHBIE S3BIKU
u uactpyMentsl. M, COJIOH-IIpecc, 2003.- 256 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:678963&theme=FEFU (1 3k3.)

13. Emmzapo U.A., MaprembsiHoB FO.®. u ap. Texnuueckue cpeacTtna
apToMarn3anuu. [IporpaMMHO-TEXHUYECKHE KOMIUIEKCHI M KOHTpOJUIEphl. M.,
Mammnoctpoenue, 2004. — 180 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:724576&theme=FEFU (2 3k3.)

14, IHameito A.A. Jlorudeckoe ympaieHue. MeToabl anmapaTHOM u
nporpaMmmHoi peanuzauuu anroputmos. CII6., Hayka, 2000. — 780 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:325644&theme=FEFU (4 3k3.)

8. METOANYECKHUE YKA3AHUA 110 OCBOEHUIO
JANCHUITIJINHBI

IlnannpoBaHue M OPraHu3anusi BPEMEHH, OTBEJICHHOI0 HA HM3y4YeHHe
AUCHUIIMHBI. [IpUCTYNIHTH K OCBOCHHIO JUCUUILUIMHBI CIETyET HE3aMEITUTEIBHO
B CaMOM Hayajle y4yeOHOro cemecTtpa. PexomeHnayeTcss U3yYUThb CTPYKTYpYy U
OCHOBHBIE MojoxeHust Paboueil mporpaMmbl AucUUIUIMHBL. OOpaTUTh BHUMaHUE,
YTO KpOME ayJIMTOPHOU pabOThI (JIEKLHMH, MPAKTUUYECKUE 3aHATHS) IUIAHUPYETCS
camMoCTOsITeNIbHasl paboTa, UTOTH KOTOPOM BIMSAIOT HA OKOHYATEJbHYIO OLEHKY IO
UTOTaM OCBOEHHMS Y4YeOHOW JUCUUIUIMHBL. Bce 3amanusa (ayIuTopHbIE U
CaMOCTOSITENIbHBIE) HEOOXOAMMO BBIMOJHATH W NPEJOCTABISATH Ha OLEHKY B
COOTBETCTBHH C IPaPUKOM.

B npouecce wu3yueHus wmaTepuaioB y4eOHOro Kypca MpeuiaraiTcs
cienyomue (GopMbl paboT: YTEHUE JIEKIUN, TPaKTHUYEeCKHe paboThl, 3aJaHus AJIs
CaMOCTOSATENbHON padOTHI.

Jlexyuonnvie 3amamus OPUEHTHUPOBAHbI HAa OCBEIICHHE BBOJHBIX TEM B
KKIbIM pazzen Kypca W MpU3BaHbl OPUEHTHUPOBATh CTYAEHTOB B IMPEIJIaAracMoOM
MaTtepuae, 3aJ10KUTh HAayYHbIE U METOJIOJIOTMYECKHUE OCHOBBI JIJIsl JasibHEUIen

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.


http://lib.dvfu.ru:8080/lib/item?id=chamo:678963&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:724576&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:325644&theme=FEFU

Ipaxmuueckue 3anamus aKIEHTUPOBAHbI Ha HanOoOJiee MPUHIUIHAIBHBIX U
npoOJeMHBIX BONpPOCAax Kypca U MPU3BaHbl CTUMYJIHMPOBATH BBIPAOOTKY
IIPAKTUYECKUX YMEHUU.

Oco060 3HaUMMOI AJ1s1 TPOo(heCCUOHATBHOM MOJATOTOBKU CTYACHTOB SIBJISIETCS
camocmosimenvHas paboma Mo Kypcey. B xoae 3Toit paboThl CTYJIEHTHI OTOMPAIOT
HEOOXOQUMBIA MaTepual MO H3y4aeMOMY BOMPOCY U aHAIM3UPYIOT €To.
CryzneHTam HEOOXOIMMO 03HAKOMHUTHCS C OCHOBHBIMH UCTOYHUKAMHU, 0€3 KOTOPBIX
HEBO3MOKHO MOJTHOIEHHOE TOHUMAaHNE MPOOIeMaTUKU Kypca.

OcBoeHMe Kypca CHOCOOCTBYET pa3BUTHUIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOATENBHBIX OICHOK (akToB M KoHuenuui. [ToatomMy Bo Bcex (opmax
KOHTpOJISl 3HAaHWM, OCOOEHHO MpH clladye 3adeTa, BHUMaHUE oOOpallaeTcss Ha
MOHUMAaHUE MPOOJIEMATHKU Kypca, Ha YMEHUE MPAKTUYECKU MPUMEHSTh 3HAHUS U
JieaTh BBIBO/IBI.

PaGora ¢ Jureparypoil. PekoMeHIyeTCsS HCHOJIB30BaTh pPa3InyHbIC
BO3MOXKHOCTH palOThl ¢ JuTeparypoil: ¢oHabl Hay4yHoul Oubnmoreku J[BOY

u anektponHble oubmmoteku (http://www.dvfu.ru/library/), a taxxe mocrymabie

JUTSI ICTIONIb30BAHMS IPYTHE HAYYHO-OMOINOTEYHBIE CUCTEMBI.

IoaroroBka k 3avery. K cmade 3adera nomyckarorcst oOydaromiuecs,
BBITIOJIHUBIIINE BCE 3aJaHUS (mpakTUuecKue, CaMOCTOSITEIIbHBIC),
MPEAYyCMOTPEHHbIE YYEOHOW MpPOrpaMMON JUCIHIUIUHBI, MMOCETUBIINE HE MEHEe

85% ayIUTOPHBIX 3aHATHIA.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE
JANCIUIIJINHBI
YueOHble 3aHATHS O AUCIHUIUIMHE MOTYT MPOBOJIUTHCS B CIEIYIOIINUX
MOMEIIEHUSIX, OCHAIIICHHBIX COOTBETCTBYIOIIUM 000PYyI0BaHUEM U MPOrPAMMHBIM
oOecrieueHneM, pacTooKeHHbBIX 1o anapecy [Ipumopckuii kpaii, r. BiaguBocTox,
o. Pycckuii, n. Asxe, 10:
[lepeyerHr MaTepUATbHO-TEXHUYECKOTO M TPOTPAMMHOTO 00OECTICUeHUS

JAUCHOUILIIMHBI IIPUBCIACH B Ta6JII/II_[C.


http://www.dvfu.ru/library/

Hanmenosanue
crenraabHBIX
MHOMEILEHUH U

MOMEIEHUH IS

CaMOCTOSITCIIHbHOHN
paboThI

OCHAIIEHHOCThH CIIEIHAIbHBIX ITOMEIIEHUN 1
TTOMEIICHUH [T IPOBEACHUS YIeOHBIX
3aHATHUH, I CAMOCTOSTEIBHOM paboTh

[epeuens TMIIEH3NOHHOTO
MIPOTPAMMHOTO 00eCTIeUeHHS.
PeKBH3UTEI TOATBEPKIAIOIIETO
JOKyMEHTa

Y4eOHbIE ayTUTOPUH AJIsl IPOBEACHNUS yUeOHBIX 3aHITHIL:

E292

KommnbroTepHsIi K1ace ¢ MyJIbTUMETUITHBIM
obopynoBanuem, E423
IlomeleHue yKOMIIIIEKTOBAHO
CHeLUaIN3UPOBaHHON yueOHO! MeOeblo
(mocamouHbIX MecT — 25). MecTo
npernonaBaTens (cToid, cTyn), O0opyaoBaHue:
kommetotep [HDD 2 TB; SSD 128 GB;
KOMIUIEKTYyeTCS KIIaBUaTypOi, MBIIIbIO,
moHutopoM AOC 28”
L12868POU.30AGCT01WW P300. LENOVO]
(16 wrt); Mono6aox HP ProOmne 400 All-in-One
19,5 (1600x900), Core i3-4150T, 4GB DDR3-
1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro
(64-bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mT.)

Microsoft Office — oducHsrit maker,
BKJIFOYAIOLUH IPOrPaMMHOE
obecriedenne st paboTHI ¢
Pa3IMYHBIMH THIIAMHU TOKYMEHTOB
(TexcTamu, 3JIeKTPOHHBIMU
TabmauIaMu, 6a3aMu JaHHBIX U Jp.)-
muuensus Standard Enrollment Ne
62820593. [lata okonuanwus 2020-
06-30. Pomutennckast mporpaMmma
Campus 3 49231495. Toprossiit
nocpennuk: JSC "Softline Trade"
Howmep 3aka3za Toprosoro
mocpenauka: Tr000270647-18;
AutoCAD Electrical 2015 Language
Pack — English - Tpéxmepras
CHCTeMa aBTOMaTH3UPOBAHHOTO
NPOEKTHPOBaHHUs U yepueHusi- Cpok
nericrBus nunensun 10.09.2020. Ne
norosopa 110002048940 B nuuHOM
kabunere Autodesk;

SprutCAM - Cucremsl yripaBieHHS
MIPOEKTaMH, HCCIIEIOBAHHUAMH,
Ppa3paboTKOi, MPOSKTUPOBAHUEM U
BHezpeHueM (10 yaeGHbIX
nuneH3ui, 1 kommepdeckas)
CyOnuneH3noHHBIN 1oroBop NelS5-
04-59 ot 10.12.2015;
CIIPYT-OKII - Cuctemsl
YIIpaBIEHUsI IPOLIECCAMHU
opraunzaiyu, HpopMannoHHble
CHCTEMBI JJIsI pelIeHHs
crenu(pUIecKuX OTpacieBbIX 3a1a4
(10 yueOHBIX IMTICH3MIH, |
komMmepueckas) CyOnuIieH3nOHHBII
noroBop Nel5-04-59 or 10.12.2015;
CIIPYT-TII - Cuctemsb! yrpaBieHHs
MPOEKTaMH, UCCIIEIOBAHHUSIMH,
pa3paboTKOH, TPOEKTHPOBAHUEM U
BHepenueM (10 yaeOHbIX
JMLEeH3MH, | KoMMepdeckas)
CyOumneH3noHHIH goroBop NelS-
04-59 ot 10.12.2015;
KOMIITAC-3D - INpuknanHoe
MporpaMMHOe obecriedeHne o0mero
HasHavyeHust, THhopMaloHHbIe
CHCTEMBI JJIsI pelIeHHS
crienudruIecKux oTpacieBbIx 3a1ad,
CucteMbl yrpaBiIeHUs IPOCKTAMH,
HCCIIEIOBAaHUSMH, Pa3pabOTKOM,




MIPOCKTUPOBAHNEM U BHEJPECHHEM-
norosop 15-03-53 ot 02.12.2015
ITonnas Bepcus - Komnac 3D v17.
Key 566798581 (Vendor 46707).
Kommuecto numen3uit 250 mTyK.;
Siemens PLM: NX10 (52 y4eOHBIX
THIeH3uH, | KoMMepdeckas),
Teamcenter 10 (52 yqeGHBIX
nuneH3uy, | kommepdeckas),
Tecnomatix (12 yueOHBIX BepcHid)
Konrpakt NeDA-011-14 ot 3
anpens 2014;

SolidWorks Education Edition
Campuus (500 akameMIIeCKIX
nunen3nit) lorosop Nel5-04-101 ot
23.12.2015;

Materialise Mimics Innovation Sute
15 (1 xoMmMepUecKas JTULEH3HU),
Materialise Magics 17 (1
KOMMepuecKast JiuieH3us) Jlorosop
13.G37.31.0010;

DELLCAM PowerINSPECT (1
KOMMepUecKas JIUICH3H),
DELLCAM PowerSHAPE (1
KOMMepYecKas

murensus), DELLCAM PowerMILL
(1 xoMMepueckas JTUICH3UA),
DELLCAM FeatiureCAM (1
KoMMepdeckas ateH3us) Konrpakr
NeDA-246-13 ot 06.02.2014;
Honeywell: UniSim Design, Profit
Design Studio R 430 Jlorosop
SWS14 mexny IBOY u 3A0
"XoHeBemn", MPOTOKOJ Mepeaaun
IO ot 25.11.2014;

ESET NOD32 Secure Enterprise
Kontpakt NeDA-091-18 ot
24.04.2018.

HOMCH.[GHI/IH JIIA CaMOCTOSTEIIbHOMI pa6OTbIZ

A1042 ayauropus s
CaMOCTOSITEIbHOH
paboTHI CTYICHTOB

Yuraneasle 3a61 HayuHoit Oubmuorexu JJ[BOY
C OTKPBITBHIM JJOCTYIIOM K (hOH/TY.
Mowno6iok Lenovo C360G-i34164G500UDK —
115 mt.; UHTErpHUpOBaHHBIA CEHCOPHBIN
mucteit Polymedia FlipBox; Komup-npunTep-
[IBETHOM ckaHep B e-mail ¢ 4 JoTkamMu Xerox
WorkCentre 5330 (WC5330C; IToaHOIBETHBIN
Konup-npuHTep-ckaHep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue ais
WHBAJIHUJIOB U JIUI] C OTPaHNYEHHBIMHU
BO3MOKHOCTSIMM 370pOBbs: Jlucmneit bpaitns
Focus-40 Blue — 3 wr.; Jucnneit bpaitns
Focus-80 Blue; Pabouas ctanums Lenovo
ThinkCentre E73z — 3 wr.; Bugeo yBenuuunTesnb
ONY X Swing-Arm PC edition; Mapxkep-
mukTodor Touch Memo mudposoii;
YeTpoiicTBO MOPTaTUBHOE JIsI YTEHUSA
IUIOCKOIIeYaTHBIX TekcTOB PEarl;

Microsoft Windows 7 Pro MAGic
12.0 Pro, Jaws for Windows 15.0
Pro, Open book 9.0, Duxbury
BrailleTranslator, Dolphin Guide
(kontpakt Ne A238-14/2);
HewnckmounTenpHble TpaBa HA
ucnonezoBanue [10 Microsoft
pabouux CTaHIUI MOTB30BATEICH
(xoHTpakT DA-261-18 ot
02.08.2018): - nureH3us Ha
KJIMEHTCKYIO OTEPaMOHHYIO
CUCTEMY; - IMLEH3US Ha MaKeT
O(HCHBIX IPOIYKTOB JUI PAOOTHI C
JIOKyMEHTaMH BKITIOUast
¢dopmar.docx , .xlsx , .vsd , .ptt.; -
JUIICH3US TIa PaBO MOAKITIOYCHUS
MOJIb30BATENS K CEPBEPHBIM
OTIePAIMOHHBIM CHCTEMAaM ,




CkaHHMpPYIOIIAs ¥ YUTAIOIIAs MAIINHA JIJIs
HE3PSYUX ¥ CIA00BUIINX [10JIb30BaTEIeH
SARA,; IIpurtep Bbpaitng Emprint SpotDot - 2
mit.; [Ipuntep Bpaitnsa Everest - D V4; Buneo
yBemmuntesis ONY X Swing-Arm PC edition;
Buneo yeenmuurens Topaz 24” XL
CTallMOHAPHBIN AIIEKTPOHHEII; O0yJaromas
cHCTeMa JUIA IeTeH TaKTHIbHO-peUeBasi, THO0
JUISL JIFO/IeH ¢ OrpaHUYeHHBIMU BO3MOYKHOCTSIMU
310pOBbs; ¥YBenuuutens pyyHoil Bugeo RUBY
MOPTATUBHBIN — 2 mT.; DKpaH Samsung
S23C200B; Mapkep-aukrodon Touch Memo
UPPOBOH.

ucrons3dyemsM B [IBOY : Microsoft
Windows Server 2008/2012; -
JMIEH3MS Ha IIPaBo IOJKIIIOUCHUS K
cepsepy Microsoft Exchange Server
Enterprise; - nuieHsus na npaso
MOAKIIFOYEHHS K BHYTPEHHEH
WHPOPMALMOHHON CHUCTEME
JOKYMEHTO000pOTa U IOPTAITy C
BO3MOXKHOCTBIO TIOMCKa
uH(bOPMALIHH BO MHOKECTBE
yIAJCHHBIX U JIOKAJIbHBIX
XpaHWINILAX, pecypcax,
6ubmmoTexax uHGopManuy,
BKJIIOYAs! IOPTaJIbHBIC XPaHIIIHILA,
ncnone3yemoit B JIBOY: Microsoft
SharePoint; - numensus Ha paBo
HOAKJIIOYEHHS K CHCTEME
LEHTPaJIM30BaHHOTO YIIPABICHHS
paboYUMU CTaHIUAMHU,
ucnoib3yemoii B JIBOY: Microsoft
System Center.

10.®OH/JIbI OHEHOYHbBIX CPEJACTB

(DOHI[BI OOCHOYHBIX CPCACTB IIPCACTABJICHBI B ITPUIIOKCHHH.




MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAILIN

®DeneparbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHIE BBICIIIETO 00pa30BaHUS
«/{aIbHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HOJUTEXHUYECKHUIA UHCTUTYT (IIIKOJIA)

OOHA ONEHOYHBIX CPEIACTB
1o AucHuIuIinHe «CucremMbl ONIEPAaTUBHOIO TUCIETYEPCKOr0 YIIPABJICHUA U
coopa nanubix (SCADA)»
Hanpasyenue noaroroBku 15.04.04 Apromaru3anus TeXHOJOTHIECKUX
MPOLECCOB U NMPOU3BOJACTB
MarmcTepckas rnporpamMmma « ABTOMaTHU3alKs TEXHOJIOTHYECKUX MPOLIECCOB U
MPOU3BOJICTB (B IPOMBIIIJIEHHOCTH )»
®opmMa NOATOTOBKH OYHAA

BaaauBocToK
2021



Ilepeyennb popm onleHUBaAHMS, IPUMEHsSIEMbIX HA PAa3JIHYHBIX 3TaNAax
(¢popMupoBaHUA KOMIIETEHUNH B X0/1€¢ OCBOEHHS JUCIUILIUNHBI / MOTYJIfA

Ne Konrpoaupyem Konx unaukaropa Pe3yabTaTsl 00yyeHus OueHo4yHble cpeAcTBA —
n/n ble MOYJIu/ JMOCTHIKEHHS HAUMEHOBaHHe
pa3neiisl / KOMIIeTeHI[UH TeKyIIHii | MPOMeXyTO4YHas
TeMblI KOHTPOJIb aTTecTanus
JUCHHITHHBI
1 Pasmen 1. T1IK-3.1 Ananus u 3Haem: TIPU3HAKU U BUABI VO-1
«Knaccudpukamu | BeIOOp peanusaimii cucteM cbopa naHHeix | (cobecenon
sL CHCTEM OINITUMAJILHOTO 1 00J1aCTH UX NPUMEHEHUS anue /
JCTICTUCPU3ALM | BapUaHTa YCTHBIN
nw» kommoHoBok ['TIC 0npoc)
yMeem. TIPOU3BOUTH BBIOOD [1P-6
Tema 1.1 ONTUMAaJIbHBIX KOMIIOHEHTOB (mpakTuuec
OnpenencHue u SCADA-cucrem Kas
obmas pabora)
CTpyKTYpa e1adeem. CrocodaMu Unou6opa
SCADA. MIOJICHICTEM B3aHMO/ICHCTBHSA I
BompockH: 1-4
Tema 1.2
CrtpyKTypHbIE IIP-6
KOMIIOHCHTHI (mpaktuuec
SCADA. Kas
Remote pabota)
Terminal ~ Unit
(RTU)
yAaleHHbINA
TEPMHUHAIL
2 Paszmen 1. [IK -3.2 Pa3pabotka VO-1
«Knaccudukanm | rpadpuaecknx 3HACT OCHOBLI IPOCKTHPOBAHI (cobecenon
SCADA-cucteM, crioco0bl
sL CHCTEM KOHCTPYKTOPCKHX aHue /
JMCIIETYEepU3alH | JTOKYMEHTOB Ha rpaduueckoro npejicTaB e YCTHBIN
nHpOPMAaLUH.
n» Pa3HbIX CTaAUAX 0Tpoc)
MIPOEKTUPOBAHUS YMeet 060CHOBATEH BBIOODP TOTO P-6
Tema 1.3 I'TIC 1 ux MOACUCTEM | THJIM HHOTO IPOrPAMMHOTO
CTpyKTypHBIE CpezcTBa AJIsl TPOBECHNUS f{l;g arTIHee
KOMIIOHCHTHI MIPOSKTUPOBAHUS, HACTPOUKH U
SCADA. Master MonemupoBanus SCADA-cucTemsl. pabora)
Terminal Unit
(MTU), Master
Station (MS)
JUCTIETYEPCKUI sater
BOTIPOCHI: 5-7
MyHKT
YTpaBICHIL. Brageer nactpymeHTaMu
Tema 1.4 MOJICJINPOBAHUS U aHAIU3a I1P-6
CTOVKTVDHBL SCADA-cucreM; MeTogaMu (mpakTHuec
PYKTypHBbIC .
KOMITOREHTEL COMPSDKEHUS C YCTpoiicTBaMU Kast
SCADA. BEPXHETO YPOBHA U CepBEpaMu paborta)
Communication c6opa MaHHEIX.
System (CS)
KOMMYHUKAIOH
Hasl CHCTeMa
(xaHAJBI CBSI3M).
3 Paznen 2. [TK-3.3 TekcToBBIX 3HaeT crocoOs! hopMannzanuu YO-1
«DYHKIIMOHATBEH | KOHCTPYKTOPCKHUX CHCTEM JAMCreTYepu3auu u coopa | (cobecenon ater .
ast CTpYKTypa JIOKyMEHTOB Ha JTAaHHBIX aHue / Bonpoch1:8-9




SCADA n PasHBIX CTaIUAX YCTHBIH
obmnactu MIPOEKTHUPOBAHUS 01poc)
TIPUMEHEHHUSD) I'TIC n ux noxacucreM | YMmeeT NPOU3BOIUTH MOUCK I1P-6
HeoOxouMoi nHpopManu (mpaktuuec
Tema 2.1 [IBa HHPOPMATMOHHO-CIIPABOYHBIX Kast
THTIA cHUCTEMax pabota)
YIpaBICHUS Brnaneer nHCTpyMEHTOM [1P-6
yZIaIeHHBIMU KaTaJOTU3aIliK U OCTPOCHHUS
. (mpaxTmuec
00BEKTaMHU B cnenuuKanuit Kas
SCADA
pabota)
Paszgen 2. TIK-3.4 BoinosineHue VO-1
«DyHKIIMOHAIBH | pacyeToB U (cobecenon
a5 CTOVKTVDA P 3HaeT TeXHUYECKUE OCOOCHHOCTH armce /
PYKTYP P xapakrepuctuku SCADA-cuctem N
SCADA n TEXHUYECKUX YCTHBIN
obmnactu XapaKTepUCTUK o1poc)
MIPUMEHEHUSD) anementoB ['TIC YMeeT Npou3BOAUTE OLICHKY [1P-6
pecypcoB [uIs pacdyeTa (mpakTuuec
Tema 2.2 (YHKIMOHATBHBIX KOMIIOHEHTOB Kas
OcobeHHocTi CHCTEMBI pabora) sa4er
SCADA kaxk .
Bonpocsl: 10-11
nporecca
yIpaBJICHUsL.
[1P-6
Brnaneer cnocobamu ocTpoeHus
Tema 2.3 (YHKIIMOHANBHBIX CXEM U (npaxTuriee
Obnactu y}Ila ILMM Kast
MIPUMECHCHUS marp pabota)
SCADA-
CHCTEM.
Pasznexn 3. [IK-3.5 Onpenenenune VO-1
«M3y4yenne ToKazaTesnen 3HaeT METOUKY OIpEICICHHS (cobecenor
SCADA-cuctem | KadecTBa u KayecTBa CHHTE3UPOBAHHOM anwe /
Ha IpuMepe YKpYITHEHHOE CHCTEMBI YCTHBIH
InTouch TEXHHUKO- orpoc)
("Wonderware", | sxoHOMHYECKOE T1P-6
CIOA)» 000CHOBaHNE YMeeT HaxoUTh IPU3HAKU (mpakTHuec
npoextoB I'TIC ONTUMAJILHOTO PEILEHUS Kas
3ayer
Tema 3.1 pabora) .
Borpockl: 12-13
IIporpammuoe
obecrieueHre
InTouch I1P-6
Brnaneer ocHoBamu pacueTa (mpakTuuec
Tema 3.2 [OoKa3areje CUCTEMBI Kas
Uzydenue pabota)
¢yakunit HMI.
Pazgen 3. [IK-4.1 Pa3paboTka VO-1
«M3y4yenne BapUaHTOB (cobecenon
3HaeT BUBI U THIIBI
SCADA-cucteM | CTpyKTYpHBIX/(YHKIL anwue /
JIICTIETYEPCKUX TEPMHHAIIOB .
Ha IpuMepe HOHAIIbHBIX CXeM YCTHBIH
InTouch ABTOMATH3HPOBAHHO orpoc)
("Wonderware", | it cuctemsr Vaeer ho oBATE I1P-6
Meer MYJIH
CIOA)» yIpaBieHus, BEIOOP PMYJTHP (mpakTHuec
TpeOOBaHMUS K JUCIIETYEPCKUM
u 000CHOBaHME cHeTeMa ABIC Kas 3aver
HCTEMaM YIpaBJIeHHs )
Tema 3.3 ONTHUMANEHBIX ymp pabora) Bonpockl: 14-15
Co3nanune peleHui
AQHUMAaIMOHHBIX [P-6
CBsI3eH Brnaneer criocoGHOCTBIO TPUBOIUTH
(mpakTuuec
000CHOBaHUS MpeJIaraeMbIX <as
Tema 3.4 TEXHUYECKHX pEeIICHUH
pabora)
N3yuenue

croco0oB




oOMeHa co

CTOPOHHUMH
NPUI0KSHUSIMA
Pasgen 4. [IK-4.2 Pa3zpaboTka . YO-1
3HaeT TepPMUHOJIOTUYECKUI
SCADA- TEXHUYECKOTO (cobecemon
anmnapat JJisl TOJIrOTOBKH
cucrema Trace 3aJlaHusl Ha . aHue /
" (hopMann30BaHHBIX TPeOOBaHMH K N
Mode ("AdAstra | npoextupoBaHue YCTHBIH
SCADA cucremam
Research aBTOMAaTU3UPOBAHHO 0npoc)
Group", Poccust) | it cuctemsl y 5 [IP-6
MeeT GOPMHUPOBATH TPEOOBAHUS K
ynpasJeHus, (popmup P (mpakTuyec
Tema 4.1 9ACTHEIX 000pyIOBaHUIO, YyCTPOHCTBAM as
Apxutektypa TEXHMYECKHX HIDKHETO ypOBHS paboTa) sauer
CHCTEMBI Trace 3aJlaHUH Ha .
Bompockl: 16-17
Mode OT/IENBHBIE YaCTH,
OOBEKTBI, y3JIBl U
Tema 4.2 OmoKH [IP-6
Usyuenne Brnaneer nmoaxonamu Beibopa (npaxtutec
OCHOBHBIX ontuManbHbIX pemennii SCADA- Kast
i cucTeM
yHKIHii 1 pabora)
ocobeHHocTeH
cucTeMsl Trace
Mode
Paznen 4. [1K-4.3 Pacuer u YO-1
SCADA- BEIOOD 3Haet ocHOBHBIE BUIEI SCADA- (cobecemor
cucteMa Trace 000pyROBaHHS LIS CHCTEM, UX CTPYKTYpY H aHue /
Mode ("AdAstra | noctpoenus KOMITOHEHTBI YCTHBIH
Research ABTOMATH3HPOBAHHO 011Ipoc)
Group”, Poccust) | it cucTeMbl I1P-6
YMeeT NIpou3BOJUTh OTIIAJKY
yIpaBJICHUs U ee (mpakTHyec
o HpOTrpaMM, BBISBIATH U UCTIPABIIATH
Tema 4.3 yacreit Kas
OIINOKH
HUccnenosanue paboTta)
¢byHKIHOHANA
3ayer
cucTeMsl Trace Bomnocsr: 18-19
Mode 5 POCHL:
Tema 4.4 Biageet metogonoruei T1P-6
HUccnenoBanue OIpe/IeNICHUs] HAWITY YLK (mpakTHyec
paboTHI cepBepa 9NIEMEHTOB TEIIEMETPUH U Kast
JOKYMEHTHPOBa CUTHATTM3AIUH pabora)
HUA U
oopmIIeHHS
OTYETOB
Paznen 5. [1K-4.4 YO-1
«SCADA- IIpoexTrpoBanue 3HaeT OCHOBHBIE TPUHIIUITBI (cobecenor
cucrema ABTOMAaTHYECKUX (YHKIIMOHUPOBAHUS U CBS3H C aHue /
SIMATIC CHCTEM YIpPaBJICHHUS YCTPOUCTBAMH HIKHETO YPOBHS YCTHBIN
WinCC JIOKJIbHBIMH orpoc)
("Siemens", TIPOMU3BO/ICTBEHHBIMHU I1P-6
r YMeeT paboTath co cpeaaMmu
epMaHHs )» 00beKTaMu (mpakTHyec
pa3paboTKH U TIOCTPOCHUS
Kasi
SCADA-cucrem
Tema 5.1 pabora)
N3yuenue 3a4er
6a30Boi Borpocsl: 20-21
CHCTEMBI
. Bnaneer coBpeMeHHbIM
WinCC
NIPOTPaMMHBIM U TEXHUYECKUM I1P-6
HHCT]
Tema 5.2 CTpYMEHTapHeM 3 (mpakTHuec
MPOEKTUPOBAHHMSI, HACTPOMKH U Kast
HUccnenoBanue
. nporpammupoBanus SCADA- pabora)
yTpasJstonien
cucTeM
CHCTEMBbI

WinCC




Tema 5.3
Uccnenosanue
KOMIIOHEHTOB
cbopa u
apXuBalyu
COOBITHH

Tema 5.4
IIporpammuposa
HHUE JICHUCTBUM,
MIPOU3BOTUMBIX
¢ 00beKTaMHU

OueHovHbIE CPeACTBA ISl TEKYLEro KOHTPOJIS

Tekymass arrectansi CTYJIEHTOB 1O JUCUUAIUIMHE TMPOBOJMUTCA B
COOTBETCTBHM C JIOKaJbHBIMM HOpPMATUBHBIMU akTamu J[B®Y wu sBisercs
00s13aTEeILHOM.

Tekymas arrecTanusi TPOBOAMTCS B (OpMe CISAYIONUX KOHTPOJIBHBIX
MEPOIIPUATHN:
1. CobecenoBanue (YO-1)
2. IpakTrueckas padora (ITP-6)

YcTHBI onpoc

VYcTHBIN Oonpoc MO3BOJISET OLICHUTH 3HAHUSI U KPYro30p CTYJIEHTa, YMEHUE
JIOTUYECKHW TIOCTPOUTH OTBET, BJIAJICHUE MOHOJOTHYECKON pPEUbl0 W HHBIC
KOMMYHUKATHUBHBIC HABBIKH.

OOGyuaromas GyHKIMS COCTOUT B BBISBJICHUU JACTajlei, KOTOPbIE MO KAaKUM-
TO MPUYMHAM OKA3aJIMCh HEIOCTATOYHO OCMBICIEHHBIMU B XO/I€ yU€OHBIX 3aHATUN
Y IIPU IIOATOTOBKE K 3a4€TYy.

CobecenoBanne (YO-1) — cpeacTBo KOHTPOJIA, OpPraHH30BaHHOE Kak
crielMalibHasi Oeceqa MpernojaBaresisi ¢ 00ydaronuMcs Ha TEMbl, CBSI3aHHBIE C
M3y4yaeMoOW JUCIUIUIMHOM, M pacCYMTAaHHOE Ha BBISICHEHHE OObEeMa 3HaHMW,
00yyJaroIerocs rno onpeeICHHOMY pa3Jielly, TemMe, IpoOJeMe U T.II.

OObeKkTamMu OIlEHUBAHUS BBHICTYIIAIOT:

— ydeOHas OUCIHUIUIMHA (AaKTUBHOCTh Ha 3aHATHSIX, CBOECBPEMEHHOCTH
BBITIOJIHEHUS PA3JIUYHBIX BUJIOB 3a/IaHUM, MOCEIIAaeMOCTh BCEX BUJIOB 3aHATHU MO
aTTECTyEeMOM JUCIUILINHE);

— CTENEHb YCBOEHUS TEOPETUUECKUX 3HAHMUIA;

Kpurepuu oueHuBanus

Ouenka TpedoBanus




«324TEHO» CryzaeHT nokasai pa3BepHyTbId OTBET HA BOIIPOC, 3HAHUE
JAUTEpaTyphl, OOHAPYKUJ MOHUMAaHUE MaTepUaa,
000CHOBAHHOCTb CY)KJICHUH, HETOYHOCTH B OTBETE HCIIPABISET
CaMOCTOSITENIBHO.

«HE€ 3a4YTECHO» CTy,I[eHT O6H&py>KI/IBaeT HCE3HAaHHEC BOIIPOCAa, HCYBCPECHHO HU3jIaracTt
OTBCT.

I[IucbMeHHBIE PA0OTHI

[TucbMeHHBIN OTBET MpHyYaeT K TOYHOCTH, JAKOHUYHOCTHU, CBSI3HOCTH
U3J0KeHuss MbIcau. [luchMeHHas mpoBepKa WHCIONB3YeTCs BO BCEX BHIAX
KOHTPOJISI U OCYILIECTBIIAETCS KaK B ayJUTOPHOM, TaK U BO BHEAYTUTOPHOM paboTe.

[Mpaktuyeckass padora (ITP-6) — cpemcTBO 1S 3aKkperuieHWs |
IPaKTUYECKOI0 OCBOCHMS MaTepHualia 1o ONpeeJIEHHOMY pa3zeny.

OObeKkTamMu OIICHUBAHMSI BHICTYTIAIOT:

— YpOBEHb OBJAJICHUS MPAKTUYECKHUMH YMEHUSMH W HaBbIKAMU IO BCEM
BUJIaM y4eOHOM paboThI;
— pe3yabTaThl CAMOCTOSITEILHON pabOTHI.

Kpurepnu oieHKH NpakTH4ecKUX pador

Ouenka TpeboBanusi

CTyneHT BBINONHIET Ja0OpaTOpHYI0 paboTy B TOIHOM 00BEME C
coOIOICHMEM  HEOOXOAMMOW  IOCJIENOBATENbHOCTH  MPOBEACHUS
«3aumeno» U3MEpEHUl, NPaBWIBHO CaMOCTOSTEIbHO OINpeaeiseT Lelb padoThl;
CaMOCTOSITENIbHO, PAaLlMOHAJIBHO BHIOMpAET HEoO0XOAUMOe 000pyJoBaHME
JUId TIOJY4eHUs Hambosee TOYHBIX Ppe3yJIbTaTOB MPOBOAMMOI palOTHI.
['paMOTHO W JIOTHYHO ONHCHIBAET XOJ paOdOTHI, IPABWIBHO (HOPMYIHPYET
BBIBO/IbI, TOYHO M aKKYpPaTHO BBIMIOJHSET BCE 3allMCH, TaOIMIIbI, PUCYHKH,
yepTexu, rpaduKu, BHIYUCICHUS U T.I., yMEEeT 0000marh (pakTHUeCKHi
matepuai. Jlomyckaercsl 1Ba/Tpu HeJ04YETa UM O/1HA HerpyOas omunoka u
oauH Henno4€T. PaboTa cooTBETCTBYET TpeOOBAHUSIM U BBIINOJHEHA B CPOK.

«He 3aumeno» | CTyIEHT BBIIOJIHUI paboOTy HE MOJHOCThIO, 00BEM BBIIIOJHEHHOM YacTH He
MO3BOJISIET CJIeNIaTh MPABUIIbHBIC BBIBOJIBI; HE OIMPEEISET CAMOCTOSTETHHO
1eNb paboThl; B X0J1e pabOThl JOMYCKAaeT OJHY U Oosiee TpyOble OMIMOKH,
KOTOPBIE HE MOXET WCIPABUTh, WIM HEBEPHO MPOU3BOAUT HAOIIOJCHHUS,
U3MEpEHUus, BBIYMCICHHUS W T.I.; HE yMeeT 0000marh (QakTHyecKuii
Marepuai. JlabopaTopHasi paboTa HE BBITIOTHEHA.

WTOroBbIii KOHTPOJIb MPEIyCMATPUBAET PEUTUHTOBYIO OLIEHKY MO y4eOHOM
JUCLUUIUIMHE B TEYEHUE 3-TO CEMECTpa, KOTOpas CKJIAABIBAETCS W3 OLEHKU
KOHTPOJIBHBIX MEPOIPUATUM COTJIACHO PEUTHHI-INIAHY AUCLUUIUIMHBL. MTorosas

dbopma KOHTpoJIsS B 3-M ceMecTpe — 3ayer.

OueHovHbIe cpeacrea aJjs leOMe)KYTO‘IHOﬁ aTrecranumu



[IpomexyTouHass arrecTauus CTYAEHTOB 10 JucuuiuinHe «CHCTeMbl
OMEpPAaTUBHOIO JIUCIIETYEPCKOro ympapieHus u cbopa gaHHbIX (SCADA)»
MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOPMATUBHbIMH akTamu IBOY wu

aBigeTcs 00s3arenbHON. DopmMa OTUETHOCTH MO AUCIUIUIMHE — 3a4eT (3 cemectp).



Koa n HauMeHoBanue

PesynbTarhl 00yueHus

IIxana oneHMBaHNSA MPOMEKYTOYHOM aTTeCTAUH

HHAHKATOpa HeynoBiierBopurenbH | YI0BIeTBOPUTENbH | XOPOILIO OTtian4HO
AOCTHKEHHSI o o
KOMIIETeHIIMH
IIK-3.1 Ananus u BeIOOp | 3HAET MPU3HAKU U BUIBI He snaem npusnaxu u 3naem na 3naem na Ha svicoxom yposne
ONTHMAJIBHOTO BAPHAHTA | peanmu3alyii cucTeM cOopa 8UObL peanruzayuii MUHUMATBLHOM 00CMamo4HOM YposHe | 3HAem NPUHAKU U

kommouoBok ['TIC

MAHHBIX U 00JIaCTH UX
MIpUMEHEHUS

cucmem coopa OaHHbIX
u obracmu ux
npuMeHeHust

VPOBHe NPUHAKU U
8UObL peanu3ayuti
cucmem coopa
OanHbIX, donycKaem
2pybbvie ouwubKu

NPUBHAKU U UObL
peanuzayuii cucmem
cbopa oanmuwvix, ¢
HebobUUMU
npobenramu

8UObL peanuzayuil
cucmem coopa
Oannwvlx u obracmu
UX NPUMEHeHUs.

YMmeet npon3BOIUTH BEIOOD
ONITUMAIIBHBIX KOMITOHEHTOB

SCADA-cucrem

He ymeem npouzsooump
8b100p ONMUMATIbHBIX
xomnonernmos SCADA-
cucmem

Ymeem na nuzkom
YVPOBHe Npou3800Umd
8b100p
ONMUMAJIbHBIX
KOMNOHEHMOo8
SCADA-cucmem, ¢
epybvimu owubKramu

Ymeem na cpeonem
VDOBHE NPOU3BOOUmb
8b100D ONMUMATLHBIX
KOMHOHEHMO8
SCADA-cucmewm, ¢
HeOobUUMU
Hedouemamu

Ymeem 6 nonnom
obveme
npoU3800UMb 8b1OOP
ONMUMAIbHBIX
KOMNOHEHMOo8
SCADA-cucmem

Brnaneer cnocobamu mondopa
MOJICUCTEM B3aUMOJIECHCTBUS

He enaoeem cnocobamu
noobopa noocucmem
83aUMOOeUCEUS]

Bnaoeem na
MUHUMATIBHOM
YpogHe cnocobamu
noobopa noocucmem
83aumooecmaeusi,
6bINOIHAEN C

Ha oocmamounom
VposHe e1adeem
cnocobamu noobopa
noocucmem
83aumooecmaeusi,
donyckaem HeboOabULUE

Tlonnoyernnoe
gnaoenue cnocobamu
noobopa noocucmem
83aUMO0elUCEUs

owubKamu owubKU
IIK -3.2 Pa3paboTka 3HaeT OCHOBHI MPOCKTUPOBaHUs | He snaem ocroewl 3naem na 3naem na Ha svicoxom yposne
rpadudeckux SCADA-cucTeM, crioco0s! NPOEeKMUpOBaHUsL MUHUMATLHOM 00CMAMmMo4YHOM YPOGHe | 3HAen OCHOBbI
KOHCTPYKTOPCKHX rpadHUecKOro NpeICTaBICH S SCADA-cucmenm, YPO8He OCHOBbL OCHOBbL nPOeKMuUpo8aHusl
JIOKYMEHTOB Ha pa3HbIX WH(OpPMAITHIL. Cnocobvl epaguueckozo | npoeKmupo8anus NPOEKMUPOBAHUsL SCADA-cucmem,
CTaJusIX POEKTUPOBAHUS npeocmasnenus SCADA-cucmenm, SCADA-cucmenm, cnocoovl




I'TIC u ux nmoxacucrem

uHgopmayuu

Ccnocoov
epaghuuecko2o
npeocmasienust
ungopmayuu,
donyckaem zpybbie
owuoKu

Ccnocoovl
epaghuuecko2o
npeocmasienus
ungpopmayuu., ¢
HeOOoNbUUMU
npoberamu

epaguueckozo
npeocmasieHus
unghopmayuu

Ymeer 060cHOBATH BEIOOP TOTO
THUJIAX UHOTO IPOrpaMMHOIro

He ymeem obocrnosamu
86100p NPOSPAMMHOZ0

Ymeem na nusxom
YposHe 060CHO8aMb

Ymeem na cpeonem
YposHe 0b60CcHo8aMb

Ymeem 6 nonnom
obveme obocHosamb

CPECTBa ISl [IPOBEACHHSL cpedcmea 0 8v100p 8b100p NPOSPAMMHO20 | 6bLOOD
NPOEKTHPOBAHHS, HACTPOHKH H npoeedenus nPOSPAMMHO20 cpedcmea Ons nPOSPAMMHO20
Monenuposanms SCADA- npoeKmepoeanz, cpedcmaa 0 npoeedenus cpedcmea 05
HACMpouKu u npoeedenus NpOeKmupo8anUs npogedenus
CHCTEMBL. MOOenUPOBaAHUsL HACMPOUKU U SCADA-cucmemsi, ¢ NPOEKMUPOBAHUS,
SCADA-cucmembi MOOENUPOBAHUSL HebonLUUMU HACmMpouKu u
SCADA-cucmemoi, ¢ | Hedouemamu MOOenuposanus
epyovimu owubKamu SCADA-cucmemwi
Bnaneer nncrpymentamu He gnaoeem Braoeem na Ha oocmamounom THonnoyennoe
MOJIETMPOBAHKS M aHAIIHM32 UHCMPYMEHMaMU MUHUMATLHOM YposHe e1adeem e1adeHue
SCADA-cHCTEeM; METOIAMH MOOenuposanus u VpogHe uHCcmpymenmamu UHCmMpyMenmamu
ananuza SCADA- UHCMpyMeHmamu MOOERUPOBAHUSL U MOOENUPOBaAHUsL U

COMPSDKEHHMSI C YCTPOMCTBaMU
BEPXHETO YPOBHS U CEpBEPAMU
cbopa TaHHBIX.

cucmem; Memooamu
CONPANCEHUSA C
ycmpoucmeamu
BEpPXHe20 YPOGHSL U
cepsepamu cobopa
OQHHBIX

MOOeNUPOBAHUSL U
ananuza SCADA-
cucmem; Memooamu
CONPANCEHUSL C
ycmpoucmeamu
8EpPXHE20 YPOBHSL U
cepsepamu coopa
OGQHHbIX, 8bINOIHAE
¢ owuoxkamu

ananusa SCADA-
cucmem,; mMemooamu
CONPSIICEHUSL C
ycmpoucmeamu
8epxHe20 YPOsHsL U
cepsepamu coopa
OanHbIX, donyckaem
Heboavuue oumuodKY

ananuza SCADA-
cucmem, mMemooamu
CONPANCEHUS C
ycmpoucmeamu
6epXHe20 YPOGHS U
cepsepamu cobopa
OaHHbIX

T1IK-3.3 TekcTOBBIX
KOHCTPYKTOPCKUX

3HaeT cnocobObl hopManu3aun
CHCTEM AWCIETYECPU3ALUH U

He 3naem cnocotwi
Gopmanuzayuu cucmem

3naem na
MUHUMATILHOM

3naem na
00CMAamo4HOM YPOBHe

Ha svicokom yposre
3Haem cnocobwl




JIOKYMEHTOB Ha Pa3HbBIX
CTaausAX MPOCKTUPOBAHUS
I'TIC u ux moacucrem

cOopa JaHHBIX

oucnemyepuzayuu u
cbopa 0aHHbIX

YpogHe cnocooul
Gopmanuzayuu
cucmem
oucnemyepuzayuu u
cbopa OanmbIX,
donyckaem 2pybvie
owuoKu

cnocobwl
Gopmanuzayuu
cucmem
oucnemuepuzayuu u
cbopa Oanmwvix, ¢
HebombUUMU
npoberamu

dopmanuzayuu
cucmem
oucnemuepuzayuu u
cbopa OaHHbIx

YMmeer npor3BOIUTH MOKCK
HE00XO0AMMOM HH(POPMALTHH

He ymeem npoussooums
NOUCK HeoOX00UMOU

Ymeem na nusxom
YPOBHEe NPOU3800UMD

Ymeem na cpeonem
YPO8He npou3soouUms

Ymeem 6 nonnom
obveme

MH(OPMALHOHHO-CIIPABOYHBIX uHgopmayuu nouck Heobxo0uUMol | NOUCK HeoOX0OUMOT npOU3800UMb NOUCK
CHCTEMAX uHgopmayuonHo- ungopmayuu unghopmayuu Heobxo0umol
CNPABOYHBIX CUCEMAX | UHGOPMAYUOHHO- UHQpopMayuonHo- ungopmayuu
CNPAaBOUHBIX CNPAaBoOUHbIX uHpopMayuoHHo-
cucmemax, ¢ cucmemax, ¢ CHPABOYHBIX
epyowvimu owubkamu | HeboILUUMU cucmemax
Hedouemamu
Bnageer nnCcTpyMEHTOM He enaoeem Bnaoeem na Ha oocmamounom Ionnoyennoe
KaTalOTU3alliK U HOCTPOCHHUS UHCIMPYMEHMOM MUHUMATEHOM ypogue eradeem enaoenue
crienubuKarmit Kamano2usayuu u ypogue UHCIPYMEHMOM UHCIPYMEHNOM
nocmpoenus UHCIMPYMEHMOM Kamano2usayuu u Kamano2usayuu u
cneyugbuxayuti Kamanoausayuu u nocmpoenus nocmpoeHus
nocmpoenus cneyughuxayuii, cheyuguxayuil
cneyugpurayutl, oonyckaem HebonvuiUue
BBINONHAEH C owuoKU
owubxamu
[1K-3.4 Brinosnnenue He 3naem mexnuueckue | 3naem na 3naem na Ha svicoxom ypoene
pacyeToB U OnpeaesicHHe ocobeHHocmu u MUHUMATHEHOM 00CMamo4HoOM yposHe | 3Haem mexHuyecKue
3HaeT TEXHUYECKHE
TEXHUYECKUX Xapaxmepucmuxu VPOGHEe mexXHuuecKue | mexHuvecKue ocobennocmu u
O0COOCHHOCTH M XapaKTEPUCTHKU
XapaKTepUCTHUK SCADA-cucmem ocobeHnocmu u ocobeHnocmu u Xapaxmepucmuxu

snemenToB ['TIC

SCADA-cuctem

xapakmepucmuxu
SCADA-cucmem,

xapakmepucmuxu
SCADA-cucmem, ¢

SCADA-cucmem




donyckaem 2pybvie
owubKU

HebobUUMU
npobenamu

YMeer Npou3BOJUTH OLICHKY
pecypcoB JUIsl pacueTa
(yHKIIMOHAJIbHBIX KOMIIOHEHTOB

He ymeem npousgooumsp
OYeHKY pecypcog 0is
pacuema
DYHKYUOHATLHBIX
KOMHOHEHMO8 CUCHeMbl

Ymeem na nuzkom
VPOBHE NpoU3800UNb
OYEHKY pecypcos 014
pacuema
@DYHKYUOHATLHBIX

Ymeem na cpeonem
VPOBHE Npou3eo0Ums
OYEHKY pecypcog 0is
pacuema
DYHKYUOHATLHBIX

Ymeem 6 nonnom
obveme
npPoOU3E00UMb OYEHKY
pecypcos st
pacyema

KOMNOHEHMO8 KOMNOHEHMO8 DYHKYUOHATLHBIX
CHCTCMBI cucmemul, ¢ cucmemol, ¢ KOMHOHEHMO8
epybwvimu owubkamu | HeboILUUMU cucmemul
Hedowemamu
He snaoeem cnocobamu | Braoeem na Ha oocmamounom THonnoyennoe

Biageer criocobamu
NOCTpOCHHS (DYHKIIMOHATBHBIX
CXEM M TuarpamMm

nocmpoenus
(DYHKYUOHATLHBIX CXeM
u ouazpamm

MUHUMATILHOM
VposHe cnocobamu
nocmpoeHust
@DYHKYUOHATILHBIX
cxem u ouazpamm,
6bINOJIHAEM C

YposHe e1adeem
cnocobamu
nocmpoenus
@DYHKYUOHATILHBIX
cxem u ouazpamm,
donyckaem HebonbULUE

slaoenue cnocobamu
nOCMpOoeHuUs
yHKYUOHATBHBIX
cxem u ouazpamm

owubKamu owuoKU
[1K-3.5 Onpeneneuue He 3uaem memoouxy 3naem na 3naem na Ha svicoxom ypoene
MoKa3aTesell KauecTsa u onpeoeneHusi Kauecmea | MUHUMATLHOM 00CMAmMO4YHOM YPOBHE | 3HAem MemOoOUKy
YKPYITHEHHOE TEXHUKO- CUHME3UPOBAHHOU VPOBHE MEMOOUKY MemoOouKy onpeoeneHus
SKOHOMHUYECKOE 3HAET METOIUKY ONpPEEIEHUS cucmemal onpeoenenus onpeoenenus Kauecmea
000CHOBaHUE MPOSKTOB Ka4yeCTBa CHHTE3UPOBAaHHOM Kauecmesa Kauecmesa CUHME3UPOBAHHOU
I'TIC CUCTEMEI CUHME3UPOBAHHOU CUHMESUPOBAHHOU cucmembl

cucmemul, cucmemul, ¢

oonyckaem zpyovle HeOonbLIUUMU

owuoKu npoberamu

YMeeT HaxO0IUTh MMPpU3HAKH
ONTHUMAJIBHOT'O PCHICHUA

He ymeem naxooumu
npusHaKu
ONMUMATLHO20

Ymeem na nusxom
VPOBHE HaxX00umbo
npuzHaKu

Ymeem na cpeonem
VPOBHE HAxo0umb
NpU3HaKu

Ymeem 6 nonnom
obveme Haxooumo
NPUHAKU




Buianeer ocHoBamu pacuera
IIOKa3aTeJIel CUCTEMBI

peuieHus ONMUMATILHO20 ONMUMATILHO20 ONMUMANBHO20
DYHKYUOHATBHBIX peutenus, ¢ epyovimu | peulenus, ¢ peutenus
KOMHIOHEHMO8 cucmemsl | ouubKamu HebonLUUMU

Hedouemamu
He eradoeem ocnosamu Bnaoeem na Ha oocmamounom Tonnoyennoe

pacduema noxasameineii
cucmemol

MUHUMATIBHOM
VPOBHE OCHOBAMU
pacuema
noxazameietl
cucmembl,
6bINOIHAEM C

VposHe e1adeem
OCHOBAMU pacuema
noxaszameineu
cucmemul, OONYCKaem
Hebonbue OUUOKU

éradeHue 0CHOBaAMU
pacuema
noxaszameietl
cucmembvl

owmoxkamu
[1IK-4.1 Pa3pabotka He 3naem 6uovt u munwvt | 3naem na 3naem na Ha svicoxom ypoene
BapHaHTOB oucnemuepcKux MUHUMATLHOM 00CMamouyHOM yposeHe | 3Haem uobl U Munvl
CTPYKTYpHBIX/(QyHKIIMOHA 3HAeT BHIB! M THIILL MepMUHAN0s Ypo6He 8UObl U MUNbl | 6UObL U MUNDL oucnemuepckux
JILHBIX CXEM oucnemyepcKux oucnemyepcKux MepMUHAN08
aBTOMATHU3UPOBAHHOM JMCTICTACPCKIX TCPMUHATIOB MepMUHANO8, MepMUHAIO08, ¢
CUCTEMBI YIIpaBIIeHUS, donyckaem 2pybvie HebonbLUUMU
BEIOOP U 0OOCHOBaHUE owuobKU npoberamu
OINITUMAJIbHBIX PEIICHUH He ymeem Ymeem na nusxom Ymeem na cpeonem Ymeem 6 nonnom
Gopmynuposamo YposHe YposHe obveme
mpebosanus K popmynuposams popmynuposams Gopmynuposams
VYMeer popMynupoBaTh oucnemuepcKum mpebosaHus K mpebosaHus K mpebosaHus K
TpeOOBaHUS K AUCIIETYCPCKUM cucmemam ynpagnenuss | oucnemuepckum oucnemyepcKum oucnemyepcKum
CHCTEMAaM YIIPaBIICHUS cucmemam cucmemam cucmemam
ynpasnenus, ¢ ynpasnenus, ¢ ynpasnenus
2pyovimMu owubkamy | HeborLUUMU
Hedouemamu
Biageer crtocoOHOCTBIO He 61adeem Braoeem na Ha oocmamounom THonnoyennoe
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npueooUms ypogne CnocobHOCMbIO CnocooHOCmbIO

npeanara€MbiX TEXHUYCCKUX




peleHui 000CHOBaHUSL CHOCOOHOCMBIO npueooums npugooums
npeonazaemvix npugooums 060CHOBAHUS 000CHOBaAHUSA
MeXHUYeCKUx peuleHuti | 000cHO8aHUs npeonazaemvix npeonaeaemvlx
npeonazaemvix MeXHUYeCKUX MEeXHUYeCKUX
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peuenuii Hebonvuue oumuoKuy
[1K-4.2 Pa3pabotka He 3naem 3naem na 3naem na Ha svicoxom ypoene
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4acTH, OOBEKTHI, Y3JIbl U K cuereMaM mpebosaHuil K cucmemam, ¢ SCADA cucmemam
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HUICHE20 YPOBHS, C HeOONLUIUMU HUDICHE20 YPOsHsL
epybvimu owubkamu | Hedowemamu
He 1adeem nooxodamu | Bradeem na Ha oocmamounom Tonnoyennoe
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000pyIOBaHUS IS 6uowvlt SCADA-cucmem, MUHUMATIBHOM 00CMAmMO4YHOM YPOBHe | 3HAem OCHOBHble
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SCADA-cucmem, ux
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HebobUUMU
npoberamu

suovt SCADA-
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8bIA81AMb U
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MeToanueckue yKa3aHus 1o caave 3ayera

3auer npuHUMAaeETC BeAyLUM MpernoaaBaTesnemM. [Ipu 601b1110M KOJIUYECTBE
Tpynn y OAHOTO TMpenojaBaTesisi WiId MpU OOJBIION YHCIEHHOCTH MOTOKA MO
PaCHOpsDKEHUIO TUPEKTOpa JierapTaMeHTa (3aMecTUTeN TUPEKTopa Mo yueOHOU U
BOCIIUTATEIBHOM paboTe) MAOMyCKAaeTcsl MPUBICYEHUE B TIOMOIIL BEIYyIIEMY
NPENoJaBaTelto JIPpyrux npenojasarencii. B mepByro odepenp NPUBIEKAIOTCS
MPENoAAaBaTeNd, KOTOPhIE MPOBOJIMIIN MPAKTUYECKUE 3aHATUA MO JUCLUIUIMHE B
rpynmnax.

B UCKIIOUHTENBHBIX Clly4asX, IO COIJJaCOBAaHUIO C 3aMECTUTENIEM
nupekrtopa  Ilomutexuuueckoro  uHctuTyta  (Illkoybl) 1o  yueOHOM |
BOCIUTATEIBLHON paboTe, TUPEKTOP AenapTaMeHTa UMEET MPaBO MPUHATH 3a4eT B
OTCYTCTBUE BEIYLIErO MPETOIaBaTENS.

dopma npoBeneHus 3adeTta (yCTHasl, TUCbMEHHAS U JIp.) YTBEP)KIAETCS Ha
3ace/laHny JIeTIapTaMEeHTa MO COMIACOBAHMIO C PYKOBOJUTEIEM B COOTBETCTBUU C
paboueit mporpaMMoi JTUCHIUIUIUHEI.

Bo Bpemsi mpoBeaeHusi 3adera CTYJEHTHI MOTYT II0JIb30BaThCsl paboueit
MpPOrpaMMON JUCHHUIUIMHBI, a TAKXKE C pa3pelieHus MpenogaBaress, IPOBOIASIIETO
3a4eT, CIPABOYHOM JIUTEPATypPOI U IPYTUMH MOCOOUSIMU (YIeOHUKAMU, yUeOHBIMU
MOCOOUSIMHU, PEKOMEHI0BAaHHOM JIUTEPATYPOH U T.I1.).

Bpewmsi, npenocraBisieMmoe CTYJE€HTY Ha MOJATOTOBKY K OTBETY Ha 3ayere,
JOJDKHO cocTaBisiTh He Oonee 20 muHyT. [lo McTeyeHMM IaHHOrO BpEMEHH
CTYJICHT JI0JKEH OBITh TOTOB K OTBETY.

[IpucyrcTBue Ha 3a4eTe MOCTOPOHHUX JIUIL (KPOME JIUII, OCYIIECTBIISIFOIITIX
MIPOBEPKY) 0e3 pa3pelieHusi COOTBETCTBYIOIIMX JIHIL (PEKTOpa JUOO0 MpPOpeKTopa
no y4eOHOW W BOCHUTATeNbHOW pabore, aupektopa I[lIkomwl, pykoBoguTEmNs
OIIOIT unu gupekTopa AenapTaMeHTa), He AomyckaeTcs. MHBaiuabpl ¥ Juna c
OTPAHUYECHHBIMH BO3MOXHOCTSIMH  370pPOBbsl, HE HMECIOIIUE BO3MOXKHOCTHU
CaMOCTOSITEIILHOTO MEePE/IBMKEHUS, JOMTYCKAIOTCS 3a4€T C COMPOBOKIAIOIINMHU.

[Tpu mpomexxyTOUHOM aTTeCTalluu 00YUYarOIIUMCS YCTAHABIMBACTCS OICHKA

«BadYTCHO» HUJIHN «HC 3a4TCHO».



B 3aUYCTHYHO KHMKKY CTYACHTA BHOCUTCS TOJIBKO 3allUCh «3a4YTCHO», 3aIINCh
«HC 3a4YTCHO» BHOCHUTCA TOJIBKO B 3K3aMCHAIIMOHHYIO BCIAOMOCTD. HpI/I HCSBKC

CTyACHTA Ha 3a4CT B BEAOMOCTH JACIIACTCA 3alIUCh «HE ABUJICS).

Bonpocsl k 3auery

1. SCADA cuctemsl kak nHCTpyMeHT npoektupoBanust ACY TII.

2. SCADA cucremsl. 3aiauu, pemaembie Ha BepxHeM ypoBHe ACY TIIL
TpeOoBaHUs K CUCTEMaM BEPXHETO YPOBHSI.

3. VYrpaBiieHHEe TEXHOJIOTMYECKUM IpoueccoM ¢ npuMeHenneM SCADA.
Knaccudukanus rexnomornueckux mpoieccoB B ACY TII.

4, Ocobennoctu SCADA kak nporecca yrnpaBiIeHHUs.

5. Oynkuuu ocHOBHBIX 0510koB SCADA cuctemsl. [lonp3oBaTenbckuit
unTepdelic u rpapuueckue cpencrsa. CoObITHS U aTapMBbl.

6. ®yukuu ocHOBHBIX 0510k0B SCADA cuctemsl. [loacucremsl aBapuii

u apxuBoB. XKypHan tpeBor. [loacucrema 3aniuThI.

7. OyHKIMOHAIBHBIE BO3MOXHOCTH SCADA cucrem.

8. Kommepueckue SCADA cuctembl. MeTOIbI OBBIIIEHUS] HAJIEAKHOCTH
SCADA cucrem.

9. SCADA cucrema Trace Mode 6. IlpuHUMNBI W TEXHOJIOTHS

pa3pabOTKK MPOEKTa B UHCTpyMEHTaIbHOU cpene Trace Mode 6.

10. Knaccudukarus 00beKTOB CTPYKTYpHI TIpoekTa B Trace Mode 6.

11. Ipunuun pabdotsl MonutTopa. Kanan TRACE MODE 6. Ilepecuer
0a3bl KaHAJIOB.

12. T'paduueckuii unrepdeiic B Trace Mode 6.

13. ApxuBupoBanue u nokymentupoBanue B SCADA-cucteme TRACE
MODE 6.

14. Tlonstue OPC-cepBepa. OcHoBHBIE pazHOBUAHOCTH OPC-cepBepoB.

15. Cepsep OPC DA. O6men nnpopmaimeir B CuCTeMax aBTOMAaTHU3AIUU

¢ OPC DA cepsepom.



16. Cnemudukauus OPC UA ngns o6meHa uHpopMmanueil B cucremax
aBTOMATH3AIIHH.

17. IIpoextupoBanue pacnpeneneHHbix ACY TII ¢ momompto Trace
Mode 6. neonorust pactpe/IeICHHbIX KOMIUIEKCOB.

18. KoudurypupoBanue  MEKKOMIIOHCHTHOTO  B3aUMOJICHCTBUS U
obecrieuenue padotel pacupeneneHabx ACY TII B Trace Mode 6.

19. O6men no mporokony Modbus B Trace Mode 6. dynkuum u ux
BEITIOJIHEHHE B mpoTokoiie Modbus.

20. Pa3zpaboTka mpoekTa Mo OOMEHY € KOHTPOJUIEPOM TIO TMPOTOKOIY
Modbus RTU no unrepdeiicy RS-232 B Trace Mode 6.

21. PazpaboTka mpoekTa Mo OOMEHY C KOHTPOJUIEPOM IO TPOTOKOIY

Modbus TCP no untepdeticy Etrhernet 8 Trace Mode 6.



