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1 HICXO/THBIE TAHHBIE 1 KOHEUHBIN PE3YJILTAT U3YUEHHUS
JUCHUILIAHBI

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

OcHoOBHOI OCJIBIO H3YUCHUA AJUCHUINIMHBI  ABJEICTCA HU3YUYCHHUC MCTOIOB
p33pa6OTKI/I N BHCAPCHHA aIlllapaTHBIX W IIPOIrpPpaMMHBIX CPCIACTB CO3JaHUSA CUCTCM
pPCAJIbHOI'O BpEMCHH.

1.2 3agaun IMCHHUILITHHBI

OCHOBHBIMU 3a7ja4aMH U3yYEHHSI TUCLUILIAHBI SIBISIOTCS:

1. ®opmMupoBaHUE y CTYJEHTOB IIPEACTABICHHS O COBPEMEHHBIX METOHaX
MIPOEKTUPOBAHMS U Pa3padOTKU CUCTEM PEATTbHOIO BPEMEHU;

2. QopMUpOBaHHE  OMbITa  MHCTAULIIMM  NPOTPaMM,  HACTPOUKH |
AKCIUTyaTallMOHHOT'O 00CITY>KMBaHHUS alapaTHO-MPOTPAMMHBIX CPEJCTB.

3. U3yyenne MeETOMOB COMPSHKEHUS YCTPOMCTB W Y3JOB BBIYUCIUTEIHHOTO
000py10BaHus NpeJHaA3HAYEHHBIX JUISl CO3[aHMsI CUCTEM cOOpa JaHHBIX U YIIPABICHHUS.

4. Knaccugukanus 3agad, peliaeMblX C MCIOJIb30BAHHUEM CHUCTEMbBI PEalbHOIO
BPEMEHH .

1.3 Mecto aucuumjiunbl B crpykrype OIl BO

HMucunmummaa «Pacnpenenennsle  MHOOPMAIIMOHHBIC CHUCTEMBI» OTHOCHUTCS K
gacTd, (popMHUpyeMol ydacCTHHKaMU 00pa30oBaTelIbHBIX OTHOIICHHH bioka 1.

1.4 O0beM IMCHUNJIMHBI M BUIbI Y4eOHOI padoThl

O0BbeM TUCHMIUIMHBI (MOYJs1) B 3aYETHBIX €IMHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJIeMUYECKUX YacoOB, BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy OOyYarommxcs ¢
npenojaBaresieM (M0 BUJaM YYEOHBIX 3aHSATUNA) M HA CaMOCTOSITEIBHYIO pPadoTy
oOyyaromuxcs npeacTaBieHsl B Taomnuie 1.1
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1.5 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB O0yYeHHsI M0 JUCHHUILIIMHE

[Iporecc mM3ydeHHs AUCIUILIMHBI HalpaBjieH Ha (OpPMHPOBAHHE KOMIICTCHITUMH,
peACTaBISHHBIX B Ta0uIe 1.2.

Tabnuua 1.2 — dopmupyemMbie KOMIETEHIIUN

Kon | HaumMeHoBaHME KOMIIETEHIINU
WNHankaTopsl JOCTHKEHUS
KOMIIET . CpencTBa OLIEHKH
KOMIIETEHIHH
SHIINU
IIK -2 |CrocobeH ocyniecTBIATh NJI-1nk-2 3Haer TectupoBaHnue, yCTHBIN

KOHILIENTYyalbHOE,
(byHKIIMOHATBHOE U
JIOTUYECKOE TIPOSKTUPOBAHUE
CUCTEM CPEIHET0 U KPYIMHOTO
MaciTaba U CJI0KHOCTH

KOHHGHTyaJ'[BHBIG OCHOBBHI,
(GYHKIIMOHUPOBAHHUE U METOIBI
JIOTUYECKOTO MTPOCKTHPOBAHHS
CUCTEM CPEIHETO0 U KPYIMHOTO
Macirada v CJI0KHOCTH

OTPOC Ha 3aHATHH

NJI-2nk-2 YMeeT oCyIecTBIsTh
KOHLENTYaJIbHOE,
(GYHKIIMOHAJIBHOE U JIOTUYECKOE
IIPOEKTUPOBAHHUE CUCTEM
CpeIHEero M KpymHoro mMacirada
Y CII0)KHOCTH

OTYEeT 10 J1abopaTOPHOM
paboTe, OTUeT 1Mo
[IPAKTUYECKOMY 3aHATHUIO

W ]I-3nk-2 Boageer meTomamu u
MOIXO0aMH K
KOHIIENITYaJIbHOMY,
(GYHKIIMOHATILHOMY U
JIOTUYECKOMY IPOCKTUPOBAHUIO
CUCTEM CPEIHETO0 U KPYIMHOTO
Macirada U CJI0KHOCTH

3alMUTa KypcoBOM pabOoTHI,
3K3aMEH




2 COIEP XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa Q¥ CIUILTHHbI

Conepkanue JUCIUIUIMHBI, CTPYKTYpPUPOBaHHOE I10 TemaM (paszienam), ¢
yKa3aHUEM OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJEeMUYECKHX YaCOB U BHUJIOB YUCOHBIX
3aHSATUN NMpUBEACHBI B Tabsmie 2.1.

Taomuma 2.1 — Pa3nensl JUCHUIUIMHEBI ¥ BUIBI 3aHIATUN
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Paznen 1. MadopmanmoHHO-yIpaBIistonme 58 12 4 2 40
CHCTEMBI PEaJIbHOTO BPEMECHH
Pasnen 2. SCADA — cucrteMsbl 122 20 28 14 60
Hroro 3a cemecTp 180 32 32 16 100
Hroro no nucuuniute (0e3 npoMe:KyTOUHOI 180 32 32 16 100
aTTeCTAlMH)

2.2 Conep:kaHue pa3iejioB IMCHUIIMHBI

2.2 Conep:kaHnue JUCHUIIUHBI

1 UndopManinoHHO-YIIPaBISIONINE CUCTEMBI PEaTbHOTO BPEMEHH.

Yro Takoe cucTeMbl peanbHOro BpeMeHH. Cdepbl HCHOJB30BaHUS CHCTEM
peanbHOro BpemeHH. OmnpeaeneHrue U OCHOBHBIE XapaKTEPUCTHUKU WH(DOpMAMOHHO-
VOPABJISIIOUIMX CHCTEM pealbHOro BpeMeHH. OnepalnroHHbIE CHCTEMbI PEATBHOIO
BpemeHu. OO030p cucteM peanbHOro BpemeHu. [locTtpoeHue uHGMOPMAIIMOHHO-
YIOPaBISAIONIUX CUCTEM peaJbHOr0 BpEMEHHM Ha 0a3e omeparimoHHOW cuctembl QNX.
Apxutektypa saapa cuctembl QNX. SAnpo cucrtembr QNX. OnepanmoHHasi cucrema c
nepenader coobmiennii. CHCTEMHBIE TIPOIIECCH U MPOIIECCHI ToIb3oBaTels. [paitBepsl
ycTporicTtB. OmHOKOMITbIOTEpHAsT Mojenb. ['mbkas cereBasi oOpaboTka. CBs3b MEXKIY
nporeccamu. Co3nmanue cuctem peanbHoro BpeMenu Ha 6aze [JIK. Tlpuanun paboTs
IUIK. Iukn xonTposuiepa. OO030p S3BIKOB TPOTrPAMMHUPOBAHUS KOHTPOJIIIEPOB.
Cucremsl pa3paboTKH MOJIH30BATEIHLCKON MTPOTPAMMBbI KOHTPOJIIEPA.

2 SCADA — CUCTEMBI

SCADA - cucrema TRACE MODE. O630p cucremst TRACE MODE.
OyHKIMOHANIBHAS CTpyKTypa makera. O030p BHenapenus cucteMbl TRACE MODE.
[Tporpammuo-Texunueckuii komruieke DeltaV. O030p cucremsr DeltaV. Konunemniuun
cuctembl DeltaV. Ilporpammubsie npusnoxenus DeltaV. IlporpaMMHO-TeXHUYECKUI
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komriekc KBuHT. Omnucanue. CTpyKTypa NpOrpaMMHO-TEXHUYECKOTO KOMIUIEKCA
Ksunr. Apxutekrypa. Koutpomnepel. PabGoume cranmuu. Cern. Cucrema
apromatuszupoBanHoro mnpoektupoBanus ACY TII. Tlpumepsr BHeapenus. Cuctembl
apromatuzanmu (GupMbel Siemens. CocTaB TPOrpaMMHO-TEXHUYECKOTO KOMIUIEKCA
Totally Integrated Automation. Ilpumepbl aBTOMAaTH3allMd TEXHOJOTHMUYECKUX
npoueccoB. SCADA — cucteMaWinCC. Crpykrypa u HazHaueHue SCADA-cucteMbl
WinCC. TpeboBanus k ycrtaHoBke. Co3gaHue MNPOEKTa U €r0 HACTpOHKa. YIpaBlieHUE
teramu (Tag Management). Pemaktop m3obpaxenuii (Graphics Designer). OObeKThI
MOJIb30BATENS U CTPYKTYpHBIe THIbI JaHHBIX. Cuenapuun u ¢ynkiuu (Global Script).
Pasrpannuenue mpaB moctyna (User Administrator). ApxuBupoBanue TeroB (Tag

Logging). ApxuBupoBanme coobmennii (Alarm Logging). Ilpoune BO3MOXKHOCTH
WinCC.

2.3 KypcoBasi padora (KypcoBOii IPOEKT)

KypcoBass pabGota mo pacmpeneneHHbIM HWHGOPMAIMOHHBIM  CHUCTEMaM
CIIOCOOCTBYET Pa3BUTHIO HABBIKOB IMPOCKTUPOBAHHS CHUCTEM pEaJbHOTO BPEMEHHU U
IPUYYaAET CTYJEHTOB K ITPaMOTHOMY O(OPMIICHHIO OTYETOB TI0 BBHITTOJIHEHHOM padoTe.

B pesynbrare BBINOJHEHUS KypcoBOM  pabOThl  (KypCcOBOTO  IPOEKTa)
dbopmupytorcs komnerenuu [1K-2.

[IpumepHas TemaTHKa KypCOBBIX PalboT.

Pa3zpabotka ACY st mpoliecca NpUroToBICHUS TECTA.

Pazpabotka ACY mJist 3JIeKTpUYECKOM MeUH MO BhINIEKaHUIO XJjieoa.
Pazpabotka ACY miist kodeBapKku-aBTOMaTa.

Pazpabotrka ACY mjist mpoliecca nojiy4eHus TEXHUUECKOTO CIUpPTA.
Pazpabotka ACY a5t KUPIIUYHOTO 3aBO/IA.

Pazpabotka ACY aJist nujiopamsl.

Pazpabotka ACY mist mpoliecca NpUroTOBIEHUS TUTICOKApPTOHA.

Pazpabotka ACY st ycTaHOBKH IO PUTOTOBIIEHUIO MTEHOIIACTOBBIX TUIUT.
. Pazpabotka ACY nist KOHIUITMOHEPA 3/1aHUS.

10 Pazpabotka ACY nns nudra.

CoNaRLNE

KypcoBas paboTa BKIIt0OUaET CIEAYIONINE ATAITBI:
1. Pa3paboTath mporpaMmy yrpaBlieHUs JIJ1s1 HUKHETo ypoBHs CVY;
2. Pazpaborats mporpammy 1si BepxHero yposHs CVY.

PacyeTHO-TI0sICHUTEIbHAS 3AIIUCKA.

3amucka odopmisiercs Ha popmare A4 (mpudt Times New Roman, pasmep
mpudra — 14), oobemom 30-40 cTpaHMil UM JOJDKHA BKIIIOYATh: TUTYJIBHBIN JIUCT,
OrjaBJ€HHUE, 3aJaHue, BBEJCHUE, POrpaMMy YMpPaBICHUS IJisi HUXKHEro ypoBHa CVY,
nporpamMmy yrpasieHust s BepxHero ypoBHsS CVY pacuer ¢ HEOOXOIUMBIMU
dopMmynamu, TabIMIAMHU, XapaKTEPUCTHKAMHU YCTPOMCTBa, CHHCOK HCIOJIb30BAaHHON
JUTEPATYPHI.

Texcr, TaOmuipl, pucyHkd, Qopmynbl, OubmMorpadusi, CXembl, JHUCTHI
cnernupuxauit opopmisitores cornacao ['OCT.



3ananmne Nel Ha KypcoBoe IPOEKTHPOBAHME
no «PacnpeneneHHbIM HHPOPMAIIMOHHBIM CUCTEMaM» ISl CTYICHTOB 4-TO Kypca
nanpasnenus 09.03.01 (7-b1it cemectp)

«Pa3paboTka aBTOMaTU3UPOBAHHON CUCTEMBI YIIPABJICHUS JUIsl KUPIIUYHOIO 3aBOJIA HA
0a3e koutposuiepa S7-300 u SCADA-cuctembr WinCCy»

1 Ucxonnble naHHbIE
- O6opynoBaHme MeYM A7 MPOU3BOACTBA KHUPITUYA:
- Mecra pacnoJioKeHHs JTaTYUKOB U UCIIOJIHUTENIbHBIX YCTPOUCTB;
- Onucanye TEXHOJIOTMYECKOro MpPOoLECca.

2 [lepeyens nomnexammx pa3padboTKe BOIIPOCOB
Pa3paboTaThs nporpamMmy ynpaiieHHs JJ1s1 HUOKHETO ypoBHs CY;
Pa3pabotaTs nporpammy miist BepxHero ypoBHs CV.

3ananne Ne2 Ha KypcoBoe IPOEKTHPOBAHME
no «PacnpenenenHsiM HHOOPMAITMOHHBIM CUCTEMaM» ISl CTYIEHTOB 4-T0 Kypca
Hanpasienus 09.03.01 (7-b1it cemecTp)

«Pazpabotka ACY TII niist kopeBapku Ha 6a3ze koHTposuiepa S7-300»
1 UcxoiHbIe TaHHbBIE
- O0opynoBaHue A KOPeBapKy;
- MecTa pacnoio;keHus: JaTYNKOB U UCTIOTHUTEIbHBIX YCTPONCTB;
- Onurcanue TEXHOJIOTUYECKOTO MpoItiecca 1t Ko(heBapKu.

2 [lepedens noaexamux pa3paboTKe BOITPOCOB
Pa3zpaboTaTh mporpamMmy ympaBiieHHs 11 HUKHETO ypoBHSI CVY;
Pa3zpaboTats nporpammy asis BepxHero ypoBas CVY.



3  OLEHOYHBIE MATEPHAJILI W  METOJIMYECKHE
PEKOMEH/IALIMU IO OCBOEHUIO TN CHUTIINHBI

3.1 Conepxanue OLICHOYHBIX CpeacTs ) 110.¢ COOTBETCTBHE
3alJIAHUPOBAHHBIM Pe3yJIbTaTaM 00y4eHusl

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
mucuuiuinHbl (Moayiisi). CoaepikaHue OLICHOYHBIX MaTepuajioB TEKYIIEro KOHTPOJIS
npejacTaBieHo B Tabuie 3.1.

Tabnuna 3.1 — OueHo4HbIE MaTepHAIIbI TEKYIIIETO KOHTPOJIS

Kon u unaukarop
Bie! yueOHbIX sansTuii HanMeHoBaH#e OIIEHOYHOTO CPENICTBA TEKYILETO JOCTHIKCHUS
KOHTPOJIA KOMIIETEHIIUT
Jlexun TecroBble 3aaHUs TEKYLIETO KOHTPOJIS IO TPEM WUJI-1nk-2
pazenaM JUCIUILIMHBI, BOIIPOCHI Ha 3aHSATHSIX
JlaGopaTopHbie paboThl |Bompockl k 1abopaTopHbIM paboTam W/I-2nx-2
[IpakTuueckue 3ansatust |MHAUBHIyanbHBIE 3a/IlaHUE, BOIIPOCOB AJist moAroToBku (MI-2mk-2
K IPAKTUYECKUM 3aHSATHIM WJI-3nk-2
KypcoBas pabota OreHka 3TarnoB BHIMOJIHEHUS KypCOBOI paboThI, N-3nk-2
(KypcoBOM IPOEKT) COIJIaCHO 3aJaHUI0
CamocTosTenbHas Bompocs 115t caMOnoArOTOBKU, TECTUPOBAHHE NA-1nk-2
pabota N/I-2nx-2
WJ-3nk-2

TurnoBble KOHTPOJIbHBIC 3aJaHWs WJIM WHBIE MaTepualibl, HEOOXOIUMBbIC IS
OIICHKHM 3HAHWW, YMEHUMN, HABBIKOB U (WJIM) OMbITA NEATEIBHOCTH, XapaKTEePU3YIOIIUe
npouecc (GOpPMHpPOBAHUS KOMIIETEHIIMM B XOJ€ OCBOCHUS 00pa3oBaTelbHOMN
IPOTPAMMEBEI.

[Ipumepsl TECTOBBIX 3aJaHUN TEKYILETO KOHTPOJIA:

1) OcHoBuble TpeboBanus k CPB
- TpeOOBaHMs IO BPEMEHH,
- BO3MOXXHOCTB TIapaJUICIILHOTO BBITIOJHEHUST HECKOJIBKHX 3a7ad;
- ocoObIe TpeOOBaHUs B BOIIPOcax O€30MacHOCTH;

2) OnepalliOHHBIC CHCTEMBI peaIbHOIO BPEMEHH SIBJISIFOTCS ...
- MHOr03a/1a4YHBLIMU CHUCTEMaMHU
- OgHO3a1aUYHBIMU CUCTEMAMHU
- MynbTH3a1a4HbIMU CUCTEMaMU

3) CnernmanusupoBannoii CPB Ha3biBaeTcs ...
- CHCTeMa, I7Ie¢ KOHKPETHBIE BPEMEHHBIC TPEOOBAHUS allPUOPU OTIPEICTICHBI
- CUCTE€MA, KOTOpasi YMETh BBINIOJIHATH MPOU3BOJIbHBIE, 3apaHEe HE ONPE/ICIICHHbIC
BpPEMEHHBIE 3a7a4u 0€3 MPUMEHEHHUS CTICIIMAIbHON TEXHUKHU

4) YuusepcanbHoii CPB Ha3biBaeTes ...




- CUCTEMA, KOTOpas YMCTb BBIIIOJHATH ITPOU3BOJIBHBIC, 3aPaHCC HEC OIIPCACIICHHBIC
BPEMCHHLIC 3a1a491 oe3 IIPUMCHCHUA CHCHI/IEUIBHOﬁ TCXHUKH
- CUCTCMA, I'IC KOHKPCTHBIC BDECMCHHLBIC Tpe6OBaHI/I}I aripuopu onpecacCiICHbI

5) ITporpaMMupyeMbIi JOTHYECKHI KOHTPOJLIEP — 3TO ...

- MHEKPOTIPOIIECCOPHOE YCTPOMCTBO, npeaHa3HAYCHHOE IS coopa,
npeoOpa3oBaHus, 00pabOTKH, XpaHEHUsT WH(POpPMAIMU U BBHIPAOOTKH KOMaH]
YIPaBJICHUS

- YCTPOMCTBO YIIPABJIEHUS B SJIEKTPOHUKE U BBIYUCIUTEITLHON TEXHUKE

[Ipumepsl TEM YCTHBIX OMPOCOB HA 3aHATHUSAX:
1. OnepanuoHHbIE CUCTEMBI PEATILHOTO BPEMEHU

2. OcobenHocTH HHPOPMAITMOHHO-YIIPABIISIONINX CHCTEM PEaJTbHOTO BPEMEHHU

3. OCHOBHBIE XapaKTEPUCTUKU NHGOPMAIIMOHHO-YTIPABIIIONINX CUCTEM
pPEAIIbHOTO BPEMEHHU

4. Knaccudukanus nHGOPMAIIMOHHO-YTPABIISIONIMX CUCTEM PEAIbHOTO BPEMEHU
5. UndpopManinoHHO-YIIPaBISIONIUX CUCTEM PeallbHOTO BpeMEHHU Ha 6a3ze
onepauroHHoOM cucteMbl QNX

[Tpumeps! BOITPOCOB TSl CAMOTIOATOTOBKH:
1. SCADA — cucreMsl

2. SCADA — cuctema TRACE MODE

3. [IporpammHo-TexHnueckuit komruieke DeltaV

4. TIporpaMMHO-TEeXHHUYECKUI KoMIUIeKC KBUHT

5. OOBsicHUTE YNPOIICHHBIA TPUHITUI pa0OTHl TPOTPAMMHUPYEMBIX JIOTUYECKHUX
KOHTPOJIIEPOB.

[TonmHBIA  KOMIUIEKT KOHTPOJIBHBIX  3aJaHUM WA HWHBIX  MaTepHAJIOB,
HEOOXOJIUMBIX JUIsl OILICHUBAHUSI PE3YJIbTATOB OOYUEHHS MO AUCIUILIMHE (MOAYJIIO),
MIpaKTHUKe XpaHUTCS Ha Kadenpe-pazpaboTyrke B OyMaKHOM WM 3JIEKTPOHHOM BHJIE.

3.2 Coaep:xaHue OLCHOYHBIX MATEPHUAJIOB IIPOMEKYTOYHOM aTTeCTALUN

[TpomexyTrouHass aTrectauuss OOeCHEeYMBAeT OICHUBAHHE MPOMEKYTOUHBIX/
OKOHYATEeJIbHBIX PE3yJIbTAaTOB 00YUECHHUS MO TUCIUIUIMHE.

Jlis  OLEHKM CTeneHH CHOPMHUPOBAHHOCTH KOMIIETEHIIMH HCIOJIBb3YIOTCS
OLICHOYHBIE MaTepuaibl, BKIIOYAIOIIUE TECTOBBIE 3aJaHUsI U  KOHTPOJIbHBIE
(3K3aMEHAIIMOHHBIE) BOMPOCHI.

TectoBble 3amaHusi MPEACTABISAIOT COOOM COBOKYITHOCTh TECTOBBIX BOMPOCOB
TEKYIIEro KOHTPOJIA 10 YNCIIY TEKYIIUX aTTECTALUM.

[Ipumepsl TECTOBBIX 3aJaHUN IPOMEKYTOYHOM aTTECTALIUU:

1) ns gero npeanaznadena SCADA-cuctemsbl?
- JInst cOopa naHHBIX U yIpaBICHUS TEXHOJIOTUYECKUM MPOIIECCOM



- Tonbko A cOOpa TaHHBIX U APXUBUPOBAHUS
- TonpKo i1 yAaJIeHHOTO YyIPABICHUS TEXHOJIOTMYECKUM IIPOLECCOM

2) C moMonipio Kakoro mpuiioxenus coznaercs npoekt WinCC?
- WInCC Explorer;
- Graphics Designer;
- Tag Logging u Alarm Logging.

3) Kakue Teru moxuo omnpeaenuts B WinCC?
- Teru nporecca,
- reru HTML-cTpanuiisi,
- TeTH BbI30Ba MIPOIIECCOB.

4) Kak ncnonb3yroTcs CTpYKTypHBIE Teru?
- Ha OCHOBE CTPYKTYPHBIX TETOB CO3JAI0TCS TE€TH JJI1 OAHOTUIIHBIX OOBEKTOB;
- CTPYKTYpHBIE TETH UCHOIb3YIOTCS NpuU pabote ¢ 6azamu 1aHHBIX WinCC.

5) Kak MoxHO opranuzoBatb 0OMeH naHHbIMUA Mexay SCADA-cucremoii u
IPOrpaMMHBIM 00€CIIEYEHHEM HUKHETO YPOBHSI

- Ha BepxHeM ypoBHE c0O3[aI0TCSl CTPYKTYpPHBIE TE€T'H, COOTBETCTBYIOILINE
MOJIb30BATEIHCKUM THIIAM JTAHHBIX,

- [Inst opranmzanuu ooMeHa oTkpbiBaeTcs okHO HacTpoiku WinCC u B 3ToM
OKHE YKa3bIBa€TCsl COOTBETCTBUE MEPEMEHHBIM HUKHETO U BEPXHETO YPOBHSI.

[IprMepbl KOHTPOIBHBIX BOIPOCOB:
1. B yeM 0COOEHHOCTh TEKCTOBOIO SI3bIKA MPOTPAMMHUPOBAHUS KOHTPOJIEPOB

SFC?

2. Ilepeuncnure COBpEMEHHBIX CUCTEM MIPOrPaMMHUPOBAHHUS TPOMBIIIIIEHHBIX
KOHTPOJUIEPOB.

3. SCADA-cuctema WinCC

4. Crpykrypa u HazHaueHue SCADA-cuctembr WinCC

3.3 OueHka ycneBaeMOCTH 00y4aromuxcst

Tekymuii KOHTPOJIb YCIEBAEMOCTH W IMPOMEXKYTOUHAsi aTTecTalus 1o
JTUCHUIUIMHE (MOJYJII0) OCYIIECTBIAECTCS B COOTBETCTBUM C OaUIbHO-PEUTHHTOBOM
cuctemoit mo 100-GambHOM 1iKanme. bayuibHBIE OIEHKH JJIE  KOHTPOJIBHBIX
MEpOTIPUATHIA TPEJCTaBlIeHbl B Tabmuie 3.2, OalIbHBIE OLEHKH JUIsl KOHTPOJIBHBIX
MEpPOTIPUATHIA TIPH  BBITIOJIHEHWH  KypCOBOM  pabOThl  (KypCOBOTO  MPOEKTA)
npeacraBiensl B Tabmuie 3.3. Ilepecder cymmbl 0ayuioB B TPaJAMIIMOHHYIO OIEHKY
IpecTaBIeH B Tabymiie 3.4
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Tabnuna 3.2 — bannpHble OIIEHKH 17151 KOHTPOJIBHBIX MEPONPUITUIA

HaumenoBanue MaxkcumanbHbIA MaxkcumanbHbIA MaxkcumalibHbIN Beero 34
KOHTPOJIBHOTO 0aJu1 Ha IEPBYIO 0ast 3a BTOPYIO 0aJut 3a TPEThIO cemectp
MEPOTIPHUSITHS ATTECTAIIUIO aTTECTAIUIO aTTeCTaIHIO

8 cemectp
TectupoBanue 5 10 15
Otyet mo nabopaTopHOit 15 15
pabote
Brimonaenue 5 5 10 20
WHIUBUIYAIBHBIX 3a/1a4
T10 TPAKTUKE
Uroro (Makcumym 3a 10 15 25 50
Tepuoa)
DK3aMeH 50
Hroro 100

Tabnuna 3.3 — bayuibHbIE OIICHKH JJ1sI KOHTPOJIBHBIX MEPOIPUSATUHN TIPU BBHITOTHEHUH
KypCOBOI1 pabOTHI (KypCOBOTO IIPOEKTA)

HaumenoBanue MaxkcumanbHbIA MakcuMalibHbIN MakcumalibHbII
Bcero 3a
KOHTPOJIBHOTO Oayt Ha 1 Oai 3a 2 Oay 3a 3
cemMecTp
MEpONPHUSTHS ATTecranuio ATTecTanuio ATTecTanuo
[TpoBepka mocTpoeHus 10 10
CTPYKTYPHOM CXEM
[TpoBepka mporpamMmsI 20 20
YIIpaBJICHUS IS
HIKHETo ypoBHs CY
[IpoBepka mporpaMMbl 40 40
U1l BEPXHETO YPOBHS
Ccy
Hroro (Makcumym 3a 10 20 40 70
epHo.)
3amuTa KypcoBou 30
paboThI (KypCcOBOTO
IIPOEKTA)
Hroro: 100

Ta6mumna 3.4. [llkana oreHKy Ha MPOMEKYTOYHOM aTTecTaluu

Beipaskenue B Oannax

CrnoBecHOe BbIpaXKeHUE
pu GopMe MPOMEKYTOTHOM
aTTECTAllUU - 3a4eT

CrnoBecHOE BBIpaKEHUE

pu Gpopme MPOMEKyTOUHON

aTTCCTalluu - SK3aMCH

ot 86 o 100 3auTeHo OtnnaHO

or 71 o 85 3auTeHo Xopomo

ot 51 o 70 3auTeHo Y 10BIETBOPUTENBHO
1o 51 He 3a4yreno He ynosnerBopurenbHO

11




4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YuebHO-MeTOAMYECKOE " uH(pOpMaALIMOHHOE o0ecrieuyeHmne
AUCHUTLTHHBI

4.1.1 OcHoBHas JIUTEpPaTYypa

1. Opmxuec, K. PacnpeneneHnbie cucTeMbl peaibHOTO BPEMEHH : PYKOBOJCTBO /
K. Opmxuec ; nepeBon ¢ anrnuiickoro B. A. SApouknii. — Mocksa : JIMK Ilpecc, 2020.
— 382 ¢. — ISBN 978-5-97060-852-4. — TexkcT : aneKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmuoteunast cucrema. — URL:  https://e.lanbook.com/book/179479  (nmata
oopamenust: 08.11.2021). — Pexum qocTymna: i aBTOpU3. MOJIb30BATEIICH.

2. I'punienko, FO. b. Cuctemsl peanbHoro Bpemenu : yue6Hoe nmocodue / 0. b.
I'punienko. — Mocksa : TYCVYP, 2017. — 253 c. — TekcT : anekrponnsiii // Jlanp :
AJIeKTpOHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/110216
(mata oopamenus: 08.11.2021). — Pexxum goctyna: ajis aBTOpU3. MOJIb30BaTEIEH.

3. Koowuisackuii, B. I'. Cucremsl peaibHOro BpeMeHH : yueOHoe nocodue / B. T'.
KoGwsutauckuit. — HoBocubupck : HI'TY, 2015. — 88 ¢. — ISBN 978-5-7782-2613-
5. — Texcr : snexTpoHHbil // Jlanb : anekTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/118251 (mara oOpamenus: 08.11.2021). — Pexum
JI0CTyTA: JUIsl aBTOPU3. MOJIb30BATENCH.

4.1.2 lonojHUTeIbHAS JIUTEPATypPa

1. KaBanepoB, M. B. CucreMHoe mporpaMMHOE OOECIEUCHHE YIPaBIISIIOIINX

CHUCTEM peaJlbHOTr0 BpeMeHHu : ydyeOHoe mocobue / M. B. KamanepoB. — Ilepmb :
I[MTHUITY, 2013. — 156 ¢. — ISBN 978-5-398-01141-8. — TekcT : 2yeKTpOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/160791 (mata oOpamenus: 08.11.2021). — Pexum

J0CTyNa: JUIsl aBTOPU3. MOJIb30BATENEH.

2. [Ipoxonenko, A. B. CuHTe3 cucteM peasbHOr0 BPEMEHU C rapaHTHPOBAHHOMN
JOCTYITHOCTBIO TPOTPaMMHO-UH(DOPMAIIMOHHBIX PECYpcoB [DIEKTPOHHBIA pecypc] :
moHorpadus / A. B. IIpokonenko, M. A. Pycakos, P. 1O. Iapes. - Kpacnosipck: Cu0.
dbenep. VH-T, 2013. - 92 C.— Pexum JIOCTYyTIA:
http://znanium.com/bookread2.php?book=492781

4.1.3 MeTtoauyeckast JUTeparypa K BbINOJTHCHU IO
NPAKTHYECKUX U/UJIH JIa00PaTOPHBIX padoT

1. Meroanveckue yka3zaHHsl MO TMPAKTUUYECKUM U JAOOpaTOPHBIM padoTaM IO
nucuuiuinHe «PacripesieneHHble MHPOPMAIIMOHHBIE CHUCTEMbD» B JJICKTPOHHOM BHJEC
(Mecto xpaHenue — ouonmoreka YO KHUTY-KAN).

4.1.4 IlepeyeHb HH(MPOPMALMOHHBIX TEXHOJIOTHIl, HCHIOJb3yeMbIX MPH
OCYLECTBJICHMH 00PAa30BaTeJIbHOIO0 MPOLECcCca M0 AUCHHUIINHE (MOTYJII0)
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OpraHu3zoBaHO  B3aUMOJICHCTBHE  OOYyYaloIIerocs W  MpenojaBaTess ¢
UCIIOJIb30BaHUEM JJICKTPOHHON HH(MOpPMaMOHHO-00pa3oBarenbHoi cpeapt KHUTY -
KAN.

1. 'aBpunoB  A.T. «PacnipeneneHupie  MH(OpPMAIMOHHBIE  CUCTEMBI»
[DneKTpoHHBIM  pecypc]: Kypc JHUCTAaHIMOHHOTO OOy4YeHHs] 10 HaIpaBICHHUIO
noarotoBku OaxanaspoB 09.03.01 «Mudopmatuka u BT» / KHUTY-KAW, Ka3zaus,
2018 — Hoctyn no norunHy u mapoito. URL:

https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view
&content_id=_290548 1&course_id=_14127 1

Wnentudukarop kypca 18 Chistopol_KiTS_AGGavrilov_RIS

4.1.5 TlepeueHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIMOHHON CeTH
«HTepHeT», MpPoecCHOHANBHBIX 0a3 JAaHHBLIX, MHPOPMAIHOHHO-CIPABOYHBIX
CHCTEM, WCNOJIb3YEMbBIX MNPH OCYIIECTBJIEHUHM O00pPa30BaTeJIbLHOr0 Mpollecca o
AMCHUIIAHE (MOIYJII0)

1. DnexTpoHHO-O0MOIMOTEYHAsT cUcTeMa yueOHOM u Hay4yHoU nutepaTtypsl. URL:
https://e.lanbook.com/.

2. DIEeKTpOHHO-OMOIMOTEeYHasl cucTeMa ydeOHol 1 HayuyHO# sutepaTypsl. URL:

http://znanium.com/.

3. DIeKTpOHHO-0MOIMOTeYHasi cucTeMa yuyeOHoM U HayuHo# sutepaTypsl. URL:

https://urait.ru/.

4. Hayuno-texamueckas ouomuoreka KHUTY-KAUW. URL: http://library.kai.ru/.

5. Eaunoe

http://window.edu.ru.

OKHO

J0CTyna K

MH(}OPMAIMOHHBIM

pecypcam. URL:

4.2 MarepuajJibHO-TEXHHUYECKOe ol0ecrneyeHre AUCHUILIMHBI (MOAYJIS]) H
Tpedyemoe nNporpaMMHoOe o0ecrnevyeHue

Onucanue MaTepUaTbHO-TEXHUUYECKOW 0a3bl W MPOTPAMMHOTO OOECIeUCHUS,
HEOOXOJUMOT0 JUIsl OCYIIECTBICHUS 00pa30BaTEIbHOrO IIpoIlecca MO AUCITUIIINHE
(MOyJTI0) TIPUBEACHO COOTBETCTBEHHO B Tabnumax 4.1 u 4.2.

Tabnuna 4.1 — MarepuanbHO-TEXHUYECKOE 00ECTIeYeHUE TUCIIUIUIUHBI (MOJTYJIs)

HanmenoBanune Buna
yueOHBIX 3aHATUI

HaumenoBanue yueOHOM
ayJUTOPHH,
CTIeaTM3UPOBAHHOM
naboparopuu

[Tepeuens HEOOXOMMOTO
000pyI0BaHUS U TEXHUYECKUX CPEJICTB
oOyueHus

JIeKIIMOHHBIE 3aHATHUS

VYyeOHast ayTuTOpHs IS
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O THUIIA,
CEMUHAPCKOro THUIIA,
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJISA, TPOMEKYTOUHON
aTTecTanuuu

VYuebHas meOenb: CTOJbI, CTYNbS AT
00YyJaIOIIMXCS; CTOJ, CTYJ IS
npernojiaBaTess, 10cka. Ayauropus,
OCHAIIEHHas! KOMIUIEKCOM TEXHUYECKHX
cpeacTB o0yueHHs (IPOSKTOp WU
HHTCPAKTUBHAA NOCKAa, KOMIIBIOTED,
cucTeMa 3ByKOBOTO COMPOBOXKICHHS
0TOOpakaeMbIX BHI€OMATEPUAIIOB).

JIaGopaTopHble 3aHATUS

KomnbroTepHslii Kacc.

YueOHast MeOenb: CTOMBI, CTYJbS s
oOydJaromuxcsi;  CTOJ,  CTyl  JJIA
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https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_290548_1&course_id=_14127_1
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_290548_1&course_id=_14127_1
https://e.lanbook.com/
http://library.kai.ru/

MpenojaBaress, JI0CKa. AyauTopus,
ocHamenHaa [I1DBM 00beIMHEHHBIX B
JIBC ¢ Beixogom B IHTEpHET

[IpakTrueckue 3aHATHS

KomnbrorepHslii Kinacc.

YyeOHast MeOenb: CTOJNBI, CTYNbA IS
oOydJaromuxcsi;  CToj,  CTyl s
MpenojaBarelisi, J0cKa. Ayauropus,
ocHamegHasg [I9BM 00beIMHEHHEBIX B
JIBC c Beixogom B MHTEpHET

Kypcoas pabora Kabuner KypcoBoro|YueOHass MeOesb: CTOJBI, CTYJbS s
MIPOEKTUPOBAHUS oOyyaromuxcs;  CToJN,  CTyd  JJs
npernojaBaTens, Jocka — Ayamropwus,
ocHameHHass IIOBM c¢ Beixomom B
WHTECPHET
CamocrositenbHast pabota |AyIUTOpHS s bubnuoreunsrit donm: reyaTHbIC

CaMOCTOSITEIbHOM pa6OTLI

n3ganus u ObC

pabouue mecra, odopynoBanusie [[I9BM
¢ BeixozioM B uHTepHET (Wi-Fi), MDY,
MIPUHTEP

Ta6numa 4.2 — JIneH3noHHOe U CBOOOIHO pacIpPOCTPaHIEMOe IPOrpaMMHOE
obecrieueHue, B TOM YUCJIE OTEUECTBEHHOTO IMMPOU3BOJICTBA, UCIIOIb3YEeMOE IIPH
OCYIIECTBJICHUU 00pa30BaTEIBLHOIO MPOIEeCCca M0 JUCIUTIINHE

[IpousBoaurensb Crnioco0 pacripocTpaHeHUs
No HaumeHnoBanue nmporpaMmmMHOro (JIU1IEH3MOHHOE UITH
/a o0ecrieueHus cBOOOIHO
pacrpocTpaHseMoe)
1 |Microsoft Windows JluneH3nonHoe
2 |Microsoft Office JInneH3snoHHoe
3 |Simatic WinCC, (BoGozHo
pacipocTpaHseMoe
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5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JULL C OIrPAHMYEHHBIMHU BO3MOXKHOCTSIMM 3JOPOBbSI WM
WHBAJIMIOB

OOyyeHue 10 MAUCIHUIUIMHE (MOJYJI0) OOYydYaloluXcsi ¢ OrpaHuYeHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI M WHBAIHMIOB OCYIICCTBIISIETCS C y4E€TOM OCOOCHHOCTEH
NICUXO(U3UYECKOTO Pa3BUTHSI, MHINBUIYATBHBIX BO3MOXHOCTEH M COCTOSTHUS 3I0POBbS
TaKUX 00YJaroIIIXCsl.

OOyueHue JUI] C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 370POBbS W WHBAJIHJIOB
OpPraHU3YEeTCs KaK COBMECTHO C IPYTUMHU OOYJAIOITUMUCS, TaK U B OTACIBHBIX TPYIIaX.

JInst . ¢ OTpaHWYCHHBIMH — BO3MOXKHOCTSIMH ~ 37IOPOBbSI M WHBAJUIOB
MIPETYCMOTPEHBI JIOMIOJTHATEILHBIE OICHOYHBIC MaTEPHUAIIbI, TIEPEYCHh KOTOPHIX YKa3aH
B TaOmure 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3J10POBbsI U HHBAJIWJIOB

Bubl 1ONOIHUTEIBHBIX OLEHOYHBIX @DopMBI KOHTPOJISI U OLICHKU
Kareropuu o6yuatomuxcs
MaTEepUajIoB pe3yJIbTaTOB 00YUYEHUS
C HapyuieHMsIMH ciiyXa TecTbl, KOHTPOJIBbHBIE PadOTHI, [IpenmymecTBeHHO
MUCHMEHHBIE CAMOCTOSITENIbHBIE PaOOTHI, HNUCbMEHHAs! IPOBEpPKa
BOIPOCHI K 3a4eTy (IK3aMEHY)
C HapylUIeHUSIMU 3pEHUS VYCTHBIN ONPOC IO TEPMUHAM, [Ipeumy1iecTBEHHO yCTHas
cobecezi0BaHuUE 110 BOIIPOCAM K 3a4eTy | MpoBepKa (MHAMBHUIYAIBHO)
(7x3ameny)
C HapylIeHHsIMH OIIOPHO- Pemenne nucTaHIIMOHHBIX TECTOB, [IpenmymecTBeHHO
JBUTATEJILHOTO armapara KOHTpPOJIbHBIE pa0OThI, MMCbMEHHBIE | JUCTAHLIMOHHBIMU METOJaMHU
CaMOCTOsITeNIbHBIE PaOOTHI, BOIIPOCHI K
3a4ueTy (3K3aMeHy)

Jis 7urn ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI M MHBAJIUIOB
npexrycMaTpuBaeTcsl JocTymHas (hopMa MpeAoCTaBICHH 3aJaHIil OIIEHOYHBIX CPEJICTB,
HampuMep:

— B Ie4aTHOU (popme;

— B IIe4aTHOU (hopMe C YBETMYEHHBIM HIPUPTOM;

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA;

— METOJIOM YTCHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IPEeOCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYpI0TIEPEBOIA.

Jlumam Cc  OrpaHMYEHHBIMH BO3MOXKHOCTSAMM  370pPOBbSI W  HHBAJIUAAM
YBEJIMYUBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BONPOCHL. [l Takux
oOyuaromuxcsi mpeaycMaTpuBaeTcs JocTynHas ¢opMa IMperoCTaBIEHUsT OTBETOB Ha
3aJlaHusl, @ UMEHHO:

— MUCHMEHHO Ha OymMmare;

— HAa0Op OTBETOB HAa KOMIIbIOTEPE;

— Ha0Op OTBETOB C UCMOJIH30BAHUEM YCIYT aCCUCTEHTA,

— TIPEJICTaBJICHHNE OTBETOB YCTHO.
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[Tpyn HEOOXOTUMOCTH ISl JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSI U
WMHBAJIUMIOB NpOLEAypa OLEHUBAHUS PE3YJbTATOB OOYUYEHMS] MOKET MPOBOAUTHCS B
HECKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOydJarommxcsi M3 4YHCIa JUI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3J0POBBS U
UHBAIMOB TNPENOCTaBIAIOTCS B (opmax, aJanTUpPOBAHHBIX K OrPaHUYECHHUSIM HUX
3JI0POBbS U BOCIIPUATHSI HHPOPMAIIUH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0pOBbSl U MHBaJUAAMH OCYIIECTBISIETCSA C HCIOJIb30BAHUEM CPEACTB OO0y4YEHUs
0OILLIEro u crnenuaibHOrO Ha3HAYEHUsl.

[lpu 3aHATHSX € OOyYarOMIMMHUCS € HAPYLIEHMAMH CJIyXa MPEIyCMOTPEHO
MCIIOJIb30BAaHNE 3BYKOYCHUJIMBAIOLIEH armapaTypbl, MyJbTUMEIUWHBIX CPEJICTB U JPYIHX
TEXHUYECKUX CPENICTB Mpuema/mepenaun yueOHol nH(opManuu B JOCTYIHBIX (opMax,
MOOUJILHOW  CHUCTEMBI TpENoJiaBaHus JUIsi OOYy4alolMxcs C  HHBAJTUAHOCTBIO,
NOPTATUBHOW HMHIYKIIMOHHON CHUCTEMbl. YueOHas ayJuTOpusi, B KOTOPOU 3aHMMAIOTCS
oOyyaromuecss ¢ HapylIeHHMEM cliyxa, OOOpyJOBaHa KOMIIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOU, BUJICOTEXHUKOM, JIEKTPOHHOU TOCKOM, MYJIbTUMEUNHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JIGKIIMOHHBIX M YYEOHBIX ayJUTOPHUAX BO3MOKHOCTU MPOCMOTpaA
ylIaJleHHbIX OOBEKTOB (HAampuMep, TEKCTa Ha JIOCKE WJIM Cllaiijla Ha JKpaHe) Ipu
MTOMOIIIY BHJIEOYBEIMUUTENEH 111 KOM(POPTHOTO MPOCMOTPA.

[Ipn 3aHATHSAX C OOyYarOIMMHUCS € HAPYUIEHUMSIMU OIOPHO-IABHUIaTeJIbHOIO
anmapara MCIOJIb3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOJA MH(GOPMALIMU U ApYyrue
TEXHUYECKUE CpEeICTBAa Npuema/mepenayn ydyeOHOW HHMOpManmuu B JIOCTYMHBIX
dbopmax, MOOMJIBHOM CUCTEMBI OOYUYEHUS JJIs JTFOJIeH ¢ MHBATUAHOCTBIO.
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