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1. OEJIN U 3AJJAYY OCBOEHUSA JUCHUITJINHBI

1.1. HeassMu 0CBOEHHUS JUCHMILIMHBI SBISIOTCA - HAYYUTh acllUpaHTa METOJaM, IPaBHIaM U CIIoco0aM KOH-
TPOJISt OCHOBHBIX TEXHOIOTHYECKHIX TAPAMETPOB METAILTYPrHUECKUX MTPOLIECCOB U YIIPABICHHUS HMH, PALIHOHAIBHOTO BbI-
0opa M3MEpPUTENBHBIX, NCIOTHUTEIBHBIX U KOHTPOJIJIEPHBIX CPEJCTB aBTOMAaTH3AIMH, HHTEIPAlUU UX B COUHYIO KOH-
TPOJILHO-YIIPABIISIONIYIO CETh C MOAKIIOUEHHEM K CEPBEPY U aBTOMATH3MPOBAaHHBIM PadO4YMM MeCTaM OIepaTopa, CHH-
Te3a u oTiagku MEemocxeM B SCADA-cucremax, opranuzanuy cOopa U XpaHeHHs JaHHBIX (XHCTOPHHT).

1.2. 3agaum ocBOeHUS AUCUMUILIMHBI:
1. OBnazneHue CTyA€HTaMU Mpoliecca NPOEKTUPOBAaHHS MHTETPUPOBAHHBIX CHCTEM YIPABJICHHS, COCTOSIIIET0 U3 ToCe-
JIOBATEIBHOCTH IIaroB, UCTIOIB3YIOMINX METO/bI, CPEACTBA (YTHIUTHI) U IIPOLETYPHI.
2. HayuuTths 00y4aromuxcs BEIOIHITH pabOTHI CBSI3aHHBIE C MOACINPOBaHUEM MOJAEINPOBaHus B nakete Matlab.
3. HayanTs 00y4aroniixcs npoeKTupoBath cucteMsl Buzyanu3anuu B SCADA cucteme WinCC.
4. HayunTts 00y4aromuxcs poeKTHPOBATh CHCTEMBI aBTOMATH3aIMU B cpezie makeTa Step 7.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

2.1 YyeOHas AMCHUILIMHA BXOIUT B cocTaB broka 1 «/IucImrmIinHabl (MOAYIIN)» U OTHOCHTCS K BAPHATHBHOM
yacTH, aBisgeTcs oos3aTensHoi B OITOIT.

Kypc «/HTErpHpoBaHHBIE CHCTEMBI YIIPABICHUS TEXHOJIOTHIECKAMH TPOIIECCAaMMy» TPeHA3HAYCH IS MTOJIr0-
TOBKH HCCJenoBaTenel (mpernoaaBarenb-uccieoBaresb) U MpeaycMaTpruBaeT N3y4eHue MpOeKTUPOBAHMSI HHTETPUPO-
BaHHBIX CHCTEM YIPABJICHHUS TEXHOJOTMYCCKUMH MPOIleCCaMy Ha 6a3e MPUMEHEHHUS COBPEMEHHBIX MAKETOB JIJIsI MPOCK-
TUPOBaHUS CHCTEM aBTOMaTH3auuu Step 7, cucrem Busyanusanuu WinCC u makera uis MozaeaupoBanust Matlab.

[Tpu nzydenun Kypca HeoOX0AUMa CHCTEMaTU3allvs U alrOPUTMHU3AIINs 3HAaHUN Ha OCHOBE YIIyOJIEHHOTO ca-
MOCTOSITEIBHOTO N3yUeHHs yueOHON 1 HAyYHO-TEXHUYIECKOH nuTeparypsl. HempeMeHHBIM ycI0BHEM TaKoi MpopaboTKH
SIBIISICTCA WCIOJIB30BaHUE TakKe pa3pabOTaHHBIX Ha Kadeape «ABTOMATH3HPOBAHHBIX W MH()OPMAIMOHHBIX CHCTEM
YHOpaBJICHUS» YICOHBIX MOCOOWH, MPOrpaMMHBIX KOMILIEKCOB, UMHUTAIMOHHBIX MOJENCH, 3aJaHui AJIsT IPAKTHICCKUX
3aHaTuil Ha OBM u T.1.

2.2. insa n3y4yeHusl JaHHOH y4eOHOH AUCHMILUIMHBI HE00X0AUMBI CJelyolue 3HAHUS, YMEHUS] U HABBIKH,
(¢opmupyembie npu 00yyeHur B Marucrparype:

3nanus:

- 0cO0EHHOCTHU MPOTEKAHHUS TEXHOJIOTHUECKHUX MPOIECCOB METAILTYPrHUECKOTO U TOPHO-T00BIBAIOIETO TPON3BOJICTBA;

YmMmenus:

- MPOTPAMMHPOBAHUS Ha S3bIKAX BHICOKOTO YPOBHS;

HaBbiku:

- YCTAaHOBKH TPOTpaMMHOTO obecrieueHust Ha DBM.

2.3. IlepeyeHb mocjaeaylOMUX Y4eOHbIX AMCUMILIMH, JJII KOTOPBIX HeOOXOAMMBI 3HAHHUS, YMEHHUSI M
HABBIKH, GopMHIpyeMble JaHHOH Y4eOHOMH AMCHUILINHOM:

- ABTOMaTHu3alys U yIpaBIeHUE TEXHOIOTMYECKUMHU IPOLIECCAaMU U MPOU3BOACTBAMU B METAILTYprHH;

- IIporpamMMmupoBaHEe KOHTPOJIEPOB;

3. KOMIIETEHIIUHU OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIU-
IJINHBI

Iporece n3ydeHus TUCHUIUINHBI HATPaBJicH Ha (POPMHUPOBAHUE SJICMEHTOB CIICAYIOIIMX KOMIIETCHIIUI B COOT-
BerctBur ¢ OC HUTY «MHUCuC» u OITOIT BO no janHOMY HaIlpaBJICHHIO IOATOTOBKH:

VYK-9.2 yMmeHuUe 1eMOHCTPHPOBATH BJajieHHe METO10JI0THEN TEOPEeTHYECKUX U IKCTIEPMMEHTAIBHBIX HCCJIE0-
BaHUIi B NPo()ecCHOHAJILHOI 00J1aCTH, COOTBETCTBYIONIEH HANPABJIEHHOCTH 00pa30BaTebHOI MPOrpaMMbl

YMerh: HCIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUU [JIA IIJIaHUPOBAHUSA U TPOBCACHUA pa60T 10 MPOCKTUPOBaA-
HUIO CUCTEM BU3YyaJIU3alluU U CUCTEM YIPABJICHUA;

OIIK-1.1 B1ageHHe MeTON0JIOTHEll TeOPeTHYEeCKHX U IKCIEePHMEHTANBHBIX HCCJIeJ0BAHUN B 00J1acTH npodec-
CHOHAJILHOM eI TeJbHOCTH

Ymerb cpeay CHocOOOB HMHTETPAIMK ITOJCHCTEM peann3oBaHHBIX B Matlab, Step7, WinCC ompenemuts
HaWJTy9IIAN )11 KOHKPETHBIX YCIOBUH NpoekTa (PYHKIIMOHATBHOCTH almapaTHOro 00eCIIeUeH sl

IIK-1.1 B1ajieHUe TeOpeTHYECKUMH OCHOBAMH U METOJAMH CHCTEMHOI0 aHAIN3a, ONTUMU3AIUH, YIPaBJIeHHS,
NPUHSATHS pellieHuil 1 00padoTku NHpopManHH

3HaTh: TEOpPETHUYECKIE OCHOBHI 00paboTKH HH(pOopMauy Ha Oa3e KOHTPOJUIEPHOI TEXHUKHU B TakeTe Step 7.

IIK-1.3 cnoco0HOCTH pa3padaThbiBaTh METOAbI M AJITOPUTMBbI PELIEHHS 32124 CHCTEMHOI0 AHAJIM3a, ONITUMH-
3alMM, YIPABJIEHHUs, MPUHATHS PelleHHil M 00padoTKu HHPOPMAIINH

3HaTh: OCHOBBI MOJISITUPOBAHHMSI PAOOTHI IMOJICUCTEM BU3YaTH3AIMK TEXHOJIOTHIECKOTO MPOIiecca, YCTaHOB-
JICHHBIX Ha APM




ITK-1.8 roTOBHOCTH HCIOJIB30BATh H3BECTHBIC H Pa3padaThIBaTh OPUTHHAJIbHBIC METObI IPOCKTHPOBAHHUS
TeXHH4eCKOI0, MATeMaTH4eCKOro, THHIBHCTHYECKOI0 M APYTUX BUA0B obecneyeHns ACY

3Harh: METOJIbI M CPEJICTBA, TMArHOCTUPOBAHUS aIllapaTHBIX U MPOTPaMMHBIX OIMUOOK KOHTPOJIEpa.

Ymerh: MOJIKITFOYATh K KOHTPOJUIEPY TEXHHUYCCKUE CPEIICTBA U3MEPCHUS;
OCYIIECTBIISATh HACTPOIKY MOJCHCTEMBI TIepeiaun MHPOPMALIMU MEXTy KOHTpoJuIepoM U Scada cucre-
MOM.

Baajgerh: | HaBBIKOM ITOJATOTOBKH JOKYMEHTAIMH Ha MPUOOPETEHNE HOBOW KOHTPOJUIEPHON TEXHUKH U CUCTEM
BH3YaIIH3AIHH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIUHBI

O0beM JUCHUILIWMHEBI B 3a4CTHBIX CIMHHUIIaAX (3 3a4Y€THBIX elII/IHI/IIILI) C YKa3aHUEM KOJIMYECTBA aKaJICMUYCCKUX
NI aCTPOHOMUYECKNX YaCOB, BbIJICJICHHBIX Ha KOHTAKTHYIO pa60Ty 06yqafom1/1xc;1 C IDpernogaBaTeijicM (HO BUJaM yqe6-

HBIX 3aH${TI/II7[) 1 Ha CaMOCTOSATCJIbHYIO pa60Ty 06y11a}om1/1xc;1 COCTaBJIACT:

Taéauua 1. CTpyKTypa U cofep:kaHue THCHUIIHHBI (MOIYJIs)

KonTaktHas pabora . Kona xomnereHnu DopMBI TEKYIIETO
(B yacax) E KOHTpOJIS ycIieBae-
= g5 MOCTH (110 memam)
Ne Haumenosanue pagena, | g 3'<
n/n TEMBI 2 5 =
S| . 3 JIP = § dopma mpoMeKyToY-
S HOW aTTeCTallu (110
cemecmpam)
1 Tema 1. DaeMeHTHI 1 J31, Tecrl
CHUCTEMBI aBTOMAaTHYe- K-1.1
CKOI'O KOHTpOJI1 U 3 7 ) ) 14 HK-I.S
YIpaBJICHUS METaJLTyp- HK-I: ]
THYCCKUMH TIPO-
eccami.
2 Tema 2. CoBpeMeHHBIC J31, Tecrl
KOHTPOJUIEPHBIE CHC-
temsbl (Simatic, Allen
Bradley, National In- MK-1.1
3 7 - - 14 IK-1.8
struments, Advantech u TK-1.8
np.). LlenrpanuzoBan- ’
HBIH U pacrpeieneHHbIi
BBOJI-BBIBOJT
3 Tema 3. TIpombinuieH- VK-92 J131, Tecrl
Hble ceTd. OOMeH JaH- 3 7 ) i 14 ITK-1.8
HbIMH. OCHOBHBIE TIPO- OIK-1 1
TOKOJIBI
4 Tema 4. Pa3pabotka u VK-9.2 J31, Tecrl
BHenpenue ACYTIL TIK-1.1
SCADA-cucremsl. Cun- | 3 7 - - 14 I1K-1.3
T€3 U OTJIaJKa MHEMO- IIK-1.8
CXeM IK-1.8
5 VK-9.2 J31
IK-1.1
Tema 5. Wnrerpauus 3 3 ) ) 16 TIK-1.3
ypoBHeit ACYTIL IIK-1.8
IK-1.8
OIIK-1.1
HUTOro 36 - - 72 3AYET

[Ipumeuanue: YcnoBHble 0003HaueHus: JI — 3aHsaTHs NeKIMOHHOTO TUna; [13 — mpakTiueckue 3ansarus, JIP — mabopa-
TOpHBIC paboThl; JI3 — momaniHee 3a1aHue.




5. ®OHJ] OHEHOYHBIX CPEACTB JJIs1 IPOBEAEHUA TEKYIIEIO KOHTPOJISA
N IMMPOMEXKYTOYHOU ATTECTAIIMH 11O JUCIUIIVIMHE (MO1YJIIO)

[Ipu mpoBeeHNHN TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOHW aTTeCTalMy Mo aucuuiumHe «HTerpupoBaHHbIC

CHCTEMBI YIPABICHUS TEXHOJIOTHISCKIMH MPOIIecCaMIny IpoBepseTcs cHOPMUPOBAHHOCTD Y 00YJAOIIIXCS KOMITETCH-
U, yKa3aHHBIX B pasjelic 3 HACTOSIICH MPOrpaMMbL. DTAHOCTH (JOPMUPOBAHMS JAHHBIX KOMIICTCHIIUI B mpoIecce
OCBOCHUsI 00pa30BaTEIbHON MPOrpaMMBbl OIPENIEIISIETCS [TOCIEA0BATENEHBIM OCBOCHUEM JIUCIUILINH U IIPOXOXKAEHUEM
MIPAKTHUK, a B IPOLIECCE OCBOCHUS AUCIUIIMHBI — TOCIEA0BATEIbHBIM JOCTH)KCHUEM PE3yTIbTATOB OCBOSHUS COEPKATEIBHO
CBSI3aHHBIX MEX[y COOOH pa3aesioB, TEM.

5.1. KOHTpOJ’IbeIe BOIIPOCHI MJIs CaMOCTOSITEIbHOM MOATOTOBKH K l'[pOMe)KyTO‘IHOﬁ aTTeCTAalluM 110 UTO-

ramM M3y4YeHusl JTUCHMIIJINHBI

Yuebnuwvim nnanom sxsamen ne npedycmompen

5.2. IlepeyeHb pa0doT, BBINOJIHSAEMbIX B NIpoLecce H3yYeHUs] AUCHUIINHBI

5.2.1. Bonpocul 014 mexkyuyezo KOHMpPOia yCneeaemocmu no OucCyuniIune:
(TIK-1.1, TIK-1.8, YK-9.2, TIK-1.3, OIIK-1.1)
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37.
38.

39.
40.
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42.
43.
44.

[MonsiTHe «MHpOPMAIIMOHHAS CUCTEMa» U «MHTETPUPOBaHHAs! NH(POPMAIMOHHAS CUCTEMA.
IonsTHE «cHCTEMa peanbHOTo BpeMeHW». CHCcTeMa «KECTKOT0» U « MSTKOT0» PealbHOIO BPEMEHH.
Oynxuun NC.

Buzet o6ecrieuenns UC.

CocraB u craauu npoexkruposanust MC.

Crpyxrypst UC.

Yposuu ynpasnenus npeanpusitueMm. ERP, MES, ACYTIL

Bsaumocsszu mexxny ERP, MES, ACYTII ypoBHsIMU.

Oramsl pazsutust ACYTIL

[Ipobnemaruka mucnietTdyepckoro yrnpapnenus. Konnemus SCADA.

. KommnonenTs! cucrem KOHTPOJIA U YIPaBJICHUA U UX HA3HAYCHUC.

. Iyt u vHCTpYMEHTApHIA 71 pa3paOOTKH MPUKIIATHOTO TPOrPAMMHOTO 00eCTICUEHHS.
. JIuneiika xoHTpOIIIepoB Simatic S7-200

. JIuneiixa xoHTpOIIepoB Simatic S7-300

. JIuneiika koHTpOIUIEpOB Simatic S7-400

. IIporpammHoe obecrnieuenwue s peanmsarmy UC.

KongurypupoBanue mapameTpoB KOHTpoJuiepa. MHTepeich CBI3M.
CereBsle pemenus GUpMBI Siemens.
Mertons! noctyna B cetsix Industrial Ethernet u Profibus.

. Kpurepuu Boibopa SCADA cucrem.

. Texumueckue xapakrepuctuku SCADA cucrem.

. Otkpeitocth SCADA cucrem.

. CrommocTtable XapaktepucTuku SCADA cuctem.

. OkcmoryaranuoHHble XapakTepuctuka SCADA cuctem.

. Oransl cozganms npoekta B SCADA cucteme (WinCC).

. Ilonsrue tera. Bumb! TeroB u ux QpyHKIIMOHAIBHOE HA3HAYCHHE.

. OxpanHas Gpopma. /ITuHaMHYECKHe U CTATHIECKUE KOMIIOHEHTBI SKPaHHBIX (POpM.

. OcHoBHbI€ 251eMeHTbI 3KpaHHbIX (opM. (KHOIIKH 110711 BBOJA M BBIBOZIA, IIPOCMOTPOBHUK TPEHIOB U JIp.)
. Konuenuus namsitu uis koutposuiepos S7-300.

. Koudurypuposanue padodeii CTaHIUH.

. CTpyKTypHI IpOTpaMm.

. Tvmbl KOOBBIX OJOKOB.

. lukmdeckoe MCTOMHEHNE porpaMMBL. Bpemst mikia. Bpemst peaxmum.

. IpeprIBaHUs IUKITNYECKOM TporpaMMbl. CHCTEMa IPHOPUTETOB.

. CHHXpOHHBIE U aCHHXPOHHBIE OIIMOKH.

. O0paboTKa aHAJIOTOBBIX CUTHAJIOB. [IFaria30HbI KOAUPOBAHKS CUTHAIOB. MacTabupoBaHIe aHAJIOTOBBIX CHTHA-

JIOB.
Kondurypuposanue [T /I-peryastopa B STEP 7.

[onsitre PJIO. ba3oBbie OUTOBBIE JIOrMYECKUE MHCTPYKIUK (KOHTAKThI, KaTyIIKa, COPOC/yCTaHOBKA OWTA, KOHHEK-
Top, uasepcus PJIO).

ButoBsle noruueckue uHetpykituu (Tpurrepsl, onpezeneHue Gpponta PJIO/curnana).

Huctpykuuu cpaBaenus. biok Move.

[punIin paboTs! 1 BpeMeHHbIe Tuarpammsl Taitmepa S PEXT.

[puxumn paboTs! 1 BpeMeHHbIe TuarpaMmel Taiimepa S PULSE.

[puHumn paboTe! ¥ BpeMeHHbIE TuarpaMmel Taiimepa S ODT.

[puHumn paboTs! ¥ BpeMeHHbIE rarpaMmel Taiimepa S ODTS.



45. Tlpuaumm paboTH ¥ BpeMeHHBIe quarpaMmel Taiimepa S CUD.

B mnmpouecce n3ydeHust 1UCHUTUTNHBL «I/IHTel"pI/IPOBaHHLIe CUCTEMBI YIIPABJICHUA TEXHOJOTHUICCKUMU IIpOoILeCCaMm»
o6yqafom1/n‘/ics{ JOJIKCH BBIIIOJIHUTD U 3alllUTUTH:

Tecr 1 (VK-9.2, TIK-1.1, TIK-1.8)
1. Uro Ha3wpIBaeTCA «MHPOPMAITHOHHON CHCTEMOI».

cucteM cbopa JaHHBIX;
cuctemMa o0paboTku HHpOpMaIHH;
CHCTEMa BU3yaJIH3allny;
SCADA - cucrema;
2. Uto0 Takoe «MHTErpUpOBaHHAS UH(POPMAIMOHHASI CUCTEMAY.
a. KOMIUICKC IIPOrPAaMMHO-TEXHUYECKUX MOYJICH HAXOMSAIIMXCS Ha PA3IIHNUHBIX YPOBHIX CHCTEMBI
yIpaBJICHUS;
b. KOMIUICKC MPOrPAMMHBIX MOJYJICH;
c. uH(OpPMAIMOHHAS CUCTEMA;
d. MES - cucrema;
3. Yro Takoe «cucremMa peaabHOr0 BpEMEHN.
a. cucrema - OBICTPOACHCTBHIE KOTOPOH aeKBaTHO TMHAMHUKE YIIPABIIEMOTO IIPOIIEeCcca;
b. cucrema - ObICTpOACHCTBHE KOTOPOU HIKE TUHAMUKH YIIPABISIEMOTO TIPOIIECCa;
C. KOMIDIEKC MPOTPAMMHO-TEXHUYECKAX MOIYJIEH HAXOMANINXCS Ha Pa3IMIHBIX YPOBHIX CHCTEMBI
YIpaBJICHUS;
d. cucrema - ObICTpOACHCTBIE KOTOPOH 3HAYUTEIHHO HIDKE JHHAMUKHU YIIPABISEMOTO IIPOIIEcca;
4. Yto Ha3BIBACTCS CUCTEMOM KECTKOT0» PeaibHOrO BPEMEHH.
a. cHcTeMa J0MyCcKarlas OTCTaBaHHe mpoliecca 00padboTKu HHGOPMAIIMU OT IUHAMHKH 00BEKTa;
b. cucrema, B KOTOPOil HECTIOCOOHOCTH 00ECIICUNTh PEAKIIMIO HA KaKUe-T100 COOBITHS B 3aJaHHOC
BpeMsI SIBJISICTCSL OTKA30M M BEJIeT K HeBO3MOXKHOCTH PEIICHUSI TOCTABICHHOW 3a/auH;
C. cucTema - OBICTPOACHCTBHE KOTOPOH 3HAYUTEIBHO HIKE THHAMHUKHU YIIPABISIEMOI0 MPoIiecca;
d. cucrema - OBICTpOACHCTBIE KOTOPOH aeKBaTHO TUHAMHUKE YIIPABIIEMOTO TIPOIIeCcca;
5. Uro Ha3BIBaeTCS CHCTEMOHN « MATKOT0)» PEabHOTO BPEMCHHU.
a. CHCTeMa, B KOTOPOH HECTIOCOOHOCTh 00ECTIEYNTh PEeaKIrIo Ha KaKHe-IM00 COOBITHS B 3aJaHHOE
BpeMsI SIBISICTCS OTKAa30M H BeJeT K HEBO3MOXKHOCTH PEIICHUS TOCTABICHHOW 3a1a4H;
b. cucrema mormyckaromasi OTCTaBaHHUE Mporecca 00paOdoTKH HH(POPMAIHU OT IUHAMHKH 00BEKTa;
Cc. cHcTeMa - OBICTPOACHCTBHE KOTOPOH 3HAYUTEIBHO HIKE JHHAMUKHU YIIPABISEMOTO IPOLECCa;
d. cucrema - OBICTPOACHCTBHE KOTOPOH aICKBATHO THUHAMUKE YIPABIIIEMOTO IPOIIecca;
6. Yro HaspiBaeTcsi ERP cuctemoti.
a. cucTeMa - OBICTPOACHCTBHE KOTOPOH aICKBAaTHO TUHAMHUKE YIPABIIIEMOT0 IPOIIecca;
b. cucrema opueHTHpOBaHHAs HAa pabOTy ¢ GUHAHCOBON MHPOpPMAITUEH IS pelIeHHs 3a/1a4 YIIPaBICHUS
0OBIINMH KOPIIOPAIMSAMHU C TEPPUTOPHUANBEHO Pa3sHECEHHBIMH pECypcaMu;
C. CHCTeMa OpMEHTHPOBaHHAsA Ha MH(POPMATH3ALMIO 3a7a4 ONEPATHBHOTO ITIAHUPOBAHUS ITPON3BOICT-
BOM W ONITHMH3AIIHIO IPOU3BOJICTBEHHBIX MPOIECCOB U PECYPCOB;
d. SCADA - cucrema;
7. Uro naszwiBaercsa MES cucremoit.
a. cucTema - OBICTPOACHCTBHE KOTOPOH aJIeKBAaTHO TUHAMUKE YIPABIIIEMOT0 POIIECCa;
b. cucrema opueHTHpPOBaHHAs HA pabOTy ¢ PUHAHCOBOW MH(pOpPMAINUEH TS PeICHHS 33724 YIPaBICHUS
0OJBIIMMH KOPITOPAIMSIMU C TEPPUTOPUATBEHO Pa3HECCHHBIMU PECYPCaMu;
C. CHCTeMa OpHMEHTHPOBaHHAsA Ha MH(POPMATH3ALMIO 33734 ONEPATHBHOTO IIAHUPOBAHUS IIPOU3BOICT-
BOM W ONITHMH3ALIHIO TIPOU3BOICTBEHHBIX IIPOIIECCOB M PECYPCOB;
d. SCADA - cucrema;
8.  Yposens nupkyssimun nHpopmarn Ha cioe ERP.
a. BBICOKHI;
b. HH3KHIL;
C. CpEIHHUH.
9. VYpoBeHb HUPKYJIAIHK HHPOpManuu Ha ciioe MES.
a. BBICOKHH;
b. HH3KHIL;
C. CpEIHHUH.
10. Yposens mupkymsiimn nHPopmanuu Ha coe ACYTIL.
a. BBICOKHI,
b. HH3KHI;
C. CpenHuu.

aoe o



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Yro naszeiBaercst SCADA cucTeMOi.

a. cucTeMa - ObICTpOseiicTBHE KOTOPOH aJeKBATHO TNHAMUKE yIIPABISIEMOrO IIPOIIECCa;
b. cucrema opueHTHpOBaHHAs HA PabOTy ¢ PUHAHCOBOM MHpOPMAaNHEH TS pelIeHNs 3a1a4 YIpaBICHUS
60NBIINMY KOPIIOPALUAMHE C TEPPUTOPHAIBHO Pa3HECEHHBIMU PECYPCAMU;
c. cucrema cOopa JaHHBIX M JUCIETYEPCKOTO YIPABICHHUS;
d. cucrema opueHTHpOBaHHas Ha MH(OPMATU3AIMIO 3a/1a4 ONIEPATUBHOTO IUIAHUPOBAHMS TIPOU3BOJICT-
BOM U ONTUMM3ALUIO IPOU3BOJICTBEHHBIX NIPOLIECCOB U PECYPCOB;
Ha cxonbko nogypoBHeit noapasnensercs ciaoit ACYTIL.
a. 3;
b. 4;
c. 2;
d. 5.
K kakomy nogyposHto ciost ACYTII Gombiie OTHOCHTCS KOHTPOJLIEP.
a. BEpXHMI;
b. HWKHUMA;
C. CpenHuid;
K kakomy nonyposaio ciost ACYTII Gosbiie OTHOCHTCS AAaTUHK.
a. BEpPXHMUH;
b. HIWKHUIL;
C. CpeIHuH;
K xaxomy nomyposHio cioss ACYTII GombIiie OTHOCUTCS HHTEIUICKTYaIbHBIH KOHTPOJLIED.
a. BEpXHMIi;
b. HWKHUN;
C. CpenHui;
K xaxomy nogyposHio ciost ACYTII Gosbliie OTHOCHTCS CTaHIMSL AELEHTPAITN30BaHHOM NepedUpHH.
a. BEpXHMIi;
b. HUWKHUI;
C. CpEeIHUuH;
K xaxomy momyposHto cinoss ACYTII Gosbilie OTHOCHUTCS! MHTEIUICKTYaIbHBINA JaTUUK.
a. BEpXHHU;
b. HWKHUMN;
C. CpeIHuH;
K kaxomy nmogyposHio ciost ACYTII Gosbiire OTHOCUTCS UCTIONHUTEIBHBIN MEXaHN3M.
a. BepxHUll;
b. HWKHUN;
C. CpenHui;
K xaxomy nogypossto ciosst ACYTII 6onbiie otHOCcuTCss APM.
a. BEPXHHUIU;
b. HWKHUN,
C. CpenHui;
K kaxomy nmoxyposHio ciost ACYTII 6onsire otHOocuTes SCADA —cucrema.
a. BEpXHHUH;
b. HWKHUM;
C. CpenHui;

Kakue myTu cynecTByIOT 1Uist pa3paboTKH IPUKIIAJHOTO IPOrPaMMHOT0 oOecrieueHusI.

a. paspabotka I10;
b. wucmons3oBanne SCADA,;
c. paspabotka [10 wim ucnons3oBanue SCADA;
K kakoit rpynne kpurepue Boidopa SCADA cucteM OTHOCHTCS — HAIWYHE BCTPOSHHOTO S3bIKa BHICOKOTO YPOBHSI.
a. TEXHUYECKHE;
b. 3KcIuryaTannoHHbIE;
C. (pMHAHCOBEIC;
d. mporpammubIe.
K kaxkoii rpynmne kpurepues Beioopa SCADA crucTeM OTHOCHTCS — anmnapaTHas maTgopma.
a. TEXHHYECKHE;
b. aKcIuryaTannoHHbIE;
C. (UHAHCOBEIE;
d. mporpammHbIe.
K kakoit rpynme kpurepueB Beibopa SCADA cucteM 0THOCUTCS — IpoTrpaMMHas miatdopma.
a. TEXHUYECKHE;
b. dKcIUTyaTalMOHHEIE,
c. (UHAHCOBBIE;
d. mporpammHsIe.

K xaxoii rpynme kpurepues Beibopa SCADA cucteM 0THOCHTCS — OAJEP)KUBaeMble HHTEP(EUCH.

a.

TCXHHUYCCKUC,



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

b. 9KcIUTyaTarMoHHEIE,
c. (uHaHCOBBIE;
d. mporpammHEIe.

K kakoii rpynme kpurepueB Beidopa SCADA cucTeM OTHOCHTCS — CTONMOCTh OCBOCHUS CHCTEMBI.

a. TEXHHYECKHE;
b. 3KCIUTyaTallHOHHBIE;
c. (unaHCcOBBIE;

d. mporpammHsIe.

K xaxoii rpynme kpurepues Beidopa SCADA cucTeM OTHOCHTCS — CTOMMOCTb Pa3pabOTKU CUCTEMBI.

a. TEeXHHYECKHe;
b. 3KcIUTyaTallHOHHBIE;
c. (UHAHCOBEIC;

d. mporpammHBIe.

K kakoii rpynme kpurepue Beibopa SCADA crcTeM OTHOCHTCS — HANWYHE PYCH(PUINPOBAHHON TOKYMEHTAINH.

a. TEXHHYECKHE;
b. 3KcIUTyaTallHOHHBIE;
c. (UHAHCOBEIE;

d. mnporpammHBIe.

K kakoii rpynmne kpurepues Beioopa SCADA cucteM 0THOCHTCS — HAJIMYHE TUIEPCKON CeTH.

a. TEeXHHYECKHe;
b. 3KCIUTyaTal[OHHEIC,
c. (pUHAHCOBEIC;

d. mporpammHBIe.

K kaxoi rpymme kpurepues Beibopa SCADA cucteM oTHOCHTCS — HHTEpdeic pa3paboTKH.

a. TEXHHYECKHE;
b. 9KcIuTyaTanMOHHEIE;
c. (uHaHCOBBIE;

d. mporpammHBIe.

K kako# rpymme kputepues Beioopa SCADA cucTeM OTHOCUTCSI — OTKPBITOCTh CHCTEMBI.

a. TEeXHHYECKHE;
b. 9KcmTyaTannoHHBIE;
c. (uHAHCOBBIE;
d. mporpamMmMHEIe.
Ter ato ?
a. aIpec KOHTPOJLIepa;
b. mnepemennas SCADA cucremsr;
C. aJapec maMsaTH KOHTPOJLIEPa;
d. mepemeHHas KOHTpoOJUIEpA.
Tpenn 310?

a. aapec KOHTPOIIIEpa;
b. mepemeHHas ¢ 00BEMOM ITAMSTH IO TPaQUK;
C. ajpec MaMsATH KOHTPOJUIEPa;
d. mepemeHHas KOHTpoJUIepa.
Profibus at0?
a. POMBINUICHHBIH HHTEp(ENC CBA3Y;
b. rno6anbHBIH TeT;
C. BHJ KOHTPOJIJIEPHOT'O MOJYJIS.
Industrial Ethernet 510 ?
a. TIPOMBINUICHHBIN HHTEp(deEiiC CBS3H;
b. rno6anbHBIH TeT;
C.  BUJ KOHTPOJUIEPHOTO MOJIYJISL.
I'mobanbHEI TET 3TO ?
a. ajapec KOHTPOJUIepa;
b. mepemennass SCADA cuctemsr;
c. mnepemeHHass SCADA cucTemsl A7l CBS3H ¢ KOHTPOJIEPOM;
d. mepemeHHas KOHTpoJUIEpa.
JlokanpHEIH Ter 3T0?
a. mnepemenHas SCADA cucTeMBI 1JIsl BCIIOMOTAaTENbHBIX ONEPALUii;
b. mepemennas SCADA cuctemsr;
c. nepemenHas SCADA cucTeMbl IS CBSI3U C KOHTPOJIJIEPOM;
d. mepemeHHas KOHTpOJUIEpA.
Kuonkn B SCADA HYXHBI TS
a. Iepejadu KOMaH] yIpaBJIeHUs;
b. oToOpakeHUs TpEHIA;
C. OTOOpa)KCHWUs TEra;



d. BBIBOJA 3HAYEHUS TETA.
39. ITone BBoma B SCADA HYXHO JUIS:

a. BBOJA 3HAYEHHUS TETra;

b. oTobOpaxkeHus TpeHna,;

Cc. OToOpa)XCHHUs Tera;

d. BEIBOJA 3HAUEHUS TEra.
40. Tlone BoiBoga B SCADA HyxHO AJist

a. Tepenavyd KOMaH]| YIPaBJICHUS,

b. oroOpakeHUs TPEHIA;

C. OToOpa)keHHUs Tera;

d. BBIBO/A 3HAYEHUS TETA.
41. IIpocmotpoBuk TpeH10B B SCADA HyxeH s

a. TpocMoTpa rpaduka;

b. Bu3yamu3anuu cOOOIICHUH;

C. TPOCMOTpa 3HAYCHHUS TETa;

d. BBIBOJ COOOIIEHNS.
42. CPU - 310 0003HaucHHUE:

a. MOJIyJisA BBOJA,;

b. Momysst BEIBOMA,

C. MOIyJs EHTPAILHOIO MPOIIECCopa;

d. Momynss KOMMYHUKAIIMOHHOTO MPOIeccopa.
43. FM — 310 0003HaYEHHE:

a. MOy BBOJA;

b. GyHKIHOHATBHOTO MOIYIIS;

C. MOy UCHTPAIBHOI'O IPOIECCOopa;

d. MOmyis KOMMYHHKAIIHOHHOTO MPOIECCopa.
44. PS — 310 0003HAUYCHHE:

a. MOIyJsA BBOJA,

b. Omoka muTaHus;

C. MOAYJS HEHTPAILHOTO MPOIIeCccopa;

d. Momyiss KOMMYHUKAITMOHHOTO TpOIeccopa.
45. CP - a10 0003HaUEHHE:

a. MOJyJs BBOJA;

b. Momysst BEIBOJA,

C. MOJIYJISA ICHTPAIBHOTO MPOIIECCopa;

d. MomyNs KOMMYHHKAIIMOHHOTO MPOIECCopa.
46. EM — 510 0003HaUEHHE:

a. MOJYJIA BBOJA,;

b. Momysst GyioKa MUTAHHS,

C. MOy IEHTPAIHHOTO IPOIECCcOopa;

d. Momyns KOMMYHHKAIIMOHHOTO TIPOIeccopa.

5.2.2. lomamnee 3ananue 1 (VK-9.2, ITIK-1.1, TIK-1.3, [IK-1.8, OIIK-1.1)

Tema: PazpaboTka HHTErpHPOBaHHON CHCTEMBI YIIPaBJICHHS TEIUIOBBIM 00BEKTOM (10 BAPHAHTY) C TOMOIIBIO TAKETOB
Matlab, WinCC u Step7.

3aganue:

1) BeiOpatb TexHHUECKOE OOecTieueH e sl pean3alii CUCTEMBbI yIpaBiieHHs (KOHTPOJUIEp, JATYUK TEMIIEPaTyphbl,
UCTIOJIHUTEIBHBIN MexaHu3M Tiuma MOO) U cCXeMaTHYHO U300pa3UTh MOIKIIOUCHUE MTepu()ePUIHBIX YCTPOUCTB K KaHa-
JlaM BBOJ1a/BBIBOJIa KOHTPOJLIEPA.

2) PaccunTath mapamMeTpsl MaTeMaTHIECKUX MOJETIEH COCTaBHBIX 2JIEMEHTOB CUCTEMBI YIIPABJICHHUS COTJIAaCHO BapH-
aHTy.

3) CoOparts B makere Matlab cxeMy cHCTEMBI yIIpaBIICHUS OOBEKTOM.

4) OnTHMU3UPOBATH MTApaMETPhI PETYJIATOPA U HOIYYUTh TPa(UKH MEPEXOTHBIX IPOLECCOB, CUTHANIOB YIIPABICHHS,
BBIXO/1a 00BEKTA, COOTHOIICHNUS Ta3/BO3IYyX.

5) Pa3paboTarh pOEKT CHCTEMBI YIIPAaBICHUS TEIJIOBBIM 00BeKTOM B cpenie nakera STEP7.

6) Pa3paboTaTh poeKT BU3yaIn3alli CHCTEMBI YIIPABICHHS TEIUIOBBIM 00beKTOM B cpeze nakera WinCC.

7) B makere Matlab pa3paboraTs mpoekT Ha 6a3e CHHTE3MpPOBaHHOM B 1. 3 Mozeny, rae B kadectse [IM/] perymstopa
HCIIOJIB30BAaTh PerynsaTop Gpupmsl Siemens, peann3oBaHHbIHA B 11.5. CBs3b MEXAy MMakeTaMH OpraHn3oBath gepe3 OPC
uaTepdeiic OPC-ceprepa npoekra WinCC, co3ganHorO B 11.6.

8) IToxcraBuTh KO3(PPHUIINEHTHI, TOTYICHHBIC B 1.4 B PETYIIATOP, PEaM30BaHHBIN B Step7, MPOMOACIUPOBATH CUCTEMY
U CHATb TpauKH NEPEeX0HBIX MporieccoB. Eciin moHago0uTCss OTKOPPEKTUPOBATH KOAPPUIIMEHTBI ISl YITydIICHHS
ToKa3aTelied KauecTBa MePEeX0AHOTO MpoIiecca.

9) OcopmuTE pe3ynbTaThl PabOTHI B BUJIE OTYETA.

Bomnpocsr st 3ammmrer (YK-9.2, TTIK-1.1, ITK-1.3, TTK-1.8, OITK-1.1)

1. Hns yero ucnonb3yercst naker WinCC?



Jlst wero ucnomnb3yercs maket Step7?

Urto Ha3bIBaeTCs SKpaHHOU HOpMOii?

Kakue asieMeHTbI SKpaHHO# (hOpPMBI SIBISIFOTCS] CTATUYECKHMH, a KaKHe THHAMHYECKUMU?
HazoBuTe oTiinune B IapaMeTpHUPOBaHKUHU III00AIBHOTO U JIOKAJIBHOTO Tera?

Yro Takoe «IMpUBSI3Ka» Tera M JUIA Yero OHA Hy>XHa?

Kakoro Tumna maHHBIX OBIBAIOT ajpeca KOHTPOJUIEpA PU MapaMeTPUPOBAHUY Tera?
[TosICHUTB 1O aNrOPUTMY, TJIC PCATU30BAH KOHTYD yIPaBICHHUS.

9. TosicHUTH MO MpOorpaMMe KOHTPOJUIEPA TIC peai30BaH KOHTYD yIpaBlIeHUs?

NN hA WD

10. [osicHUTB 110 SKpaHHOM (POpPME CUCTEMBbI BU3YyaJIM3allny, TJe Pealn30BaH KOHTYp yIpaBieHUs?

11. [osicHUTB 110 KpaHHOM (POpPME CHCTEMBI BU3YalIU3aluy KaK OCYILIECTBIISITh yIIPaBIeHHEe 00bEKTOM B PYYHOM H
aBTOMAaTHYECKOM PEKMMaXx.

12. HosicanTs nponenypy koHGuUrypuposanus [11/]-perymnsropa i KOHTypa yIIpaBIeHHS.

13. [Noscauts nponenypy u Gpopmar BeIBOJA YNPABILIOLIETO BO3ACHCTBHS B 3aBUCHMOCTH OT CIIoco0a ympasiie-

HUSI NCTIOJTHUTENIBHBIM MEXaHU3MOM?
14. Yro takoe OPC cepsep?

15. KakoBa nponenypa o6MeHa nHpOpMAIHEi MEXIy YacTsIMH KypcOBOI padOThI, peann30BaHHBIMH B TAKETaX
Matlab, Step 7 u WinCC.

16. Kak mpou3BomuTcs pacdeT napaMeTpoB MOJIENU 00bEKTa YIIPAaBICHUSA?

17. Kak npon3BoanTcs pacueT nmapaMeTpoB MOJEIH UCTIOJHUTEIFHOTO MEXaHu3Ma?

18. UTto Takoe TPEeXIMO3UITUOHHBIN perysTop?

19. Yro Takoe 30Ha HEUYBCTBUTEIBHOCTH U M3 KAKUX COOOpaKeHUH OHa BBIOMpaeTcs?

5.3. OueHo4Hble MaTepHaJibl (OLIEHOYHbIE CPeCTBA), HCI0JIb3yeMble JIsl IK3aMeHa
Yuebuwvim nnanom sxsamen ne npedycmompen

5.4. MeTroanka OlleHKH Pe3yJ1bTATOB 00y4eHHs 110 JUCHHILIHHE

B cemectpe 3 no kypcy npeaycMoTpeH 3aueT. Bo3amMoxHa IPOCTaHOBKA 3a4€Ta Ha OCHOBE Pe3yJIbTaTOB TEKYLIEH
aTTeCTaIllX B T€UCHHUE ceMecTpa 3: BeImonHeHns Tecta Nel u momamntHero 3aganus (BapHaTHBHO).

IoxazaTenu 1 KpUTEPUHU OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIMII MpUBeIeHbI B Tabuume 1 u 2.

Ta6auua 1. Iloka3aresin olleHHBaHNUS Pe3yJIbTATOB 00y4eHHsI B BUJ/Ie 3HAHUTT

IIIkama orneHuBa- Kputepun onieHrBanust
HUS

JIEMOHCTPHUPYET TIyOOKOe 3HAHNE TEOPETHIECKOTO MaTeprajia, yMeHne 0O0CHOBAaHHO H3JIaraTh
3agTeHo CBOH MBICJH 10 00CY/TaeMBIM BOIIPOCaM, CIOCOOHOCT TTOJTHO, TPABIIIBHO U apTyMEHTHPO-
BaHHO OTBEYATh HA BOTPOCHI, IPUBOIUTH IPUMEPHI

JACMOHCTPUPYCT 3HAHUEC TCOPETUUCCKOT'O MaTepuaia, €ro nocjaca0BaTeJIbHOC U3JI0KECHUEC, CIIO-
3auTeHo COOHOCTH MNPpUBOJAUTL NPUMCPBI, JOIMYCKACT CAMHUYIHBIC OHII/I6KI/I, HCIPAaBJIACMBIC ITOCJIC 3aME-
YaHUA IperogaBaTeisa

JIEMOHCTPUPYET HEMOJIHOE, (HparMEeHTapHOE 3HAHUE TEOPETHIECKOro MaTepuaia, Tpedyoriee
3auteHo HABOJSLIMX BOIIPOCOB MPEIO/IaBaTeNs, JOMYCKAET CYLIECTBCHHbIE OIIHOKH B €r0 N3JI0KEHHH,
3aTpyIHSETCS B PUBEICHUM IPUMEPOB U (POPMYITHUPOBKE BHIBOJIOB

JIEMOHCTPUPYET CYIICCTBCHHBIC MPOOEIHI B 3HAHUM TEOPETHUCCKOTO MaTepHaia, He ClIoCOOeH
He 3aureno €r0 M3JIOKUTHh W OTBETUTH Ha HABOJAIINE BOTIPOCHI IPENOAaBATENs, HE MOXKET IIPHUBECTH IPH-
MepbI

Tabéuuna 2. [Toka3aTeu oneHUBAHUS Pe3yIbTATOB 00yUeHHs] B BH/le YMEHU U BJIaJeHUI

IIkama orneHuBa- Kputepun onieHuBanust
HUS

JACMOHCTPUPYECT CIIOCOOHOCTH MNPUMCHATH 3HAHUC TCOPCTUYCCKOI0 MaTe€pHrajia IMpu BbIIIOJIHE-
3a4TeHo HHUH SaﬂaHHﬁ, TIOCIEA0BATEIILPHO U IPABUJIbHO BBIIIOJIHACT 3a1aHUA, YMCCT 000CHOBAaHHO M3J1a-
raTb CBOM MBICJIN U OCJIaTh HCO6XOZ(I/IMI)IC BBIBO/JIbI

JIEMOHCTPUPYET CIIOCOOHOCTH MIPIMEHATH 3HAHNE TEOPETHYESCKOTO MaTepHaja MIPH BIITOJIHE-
HUW 3aJJaHUA, TIOCJIC0BATEIIFHO U MPABIIBHO BBIMIOJHACT 3a[aHus, yMeeT 000CHOBAHHO H3Jia-

3auTeHo
raTh CBOU MBICIIH U JICJIaTh HEOOXOAUMBIC BBIBOIBI, IOMYCKAET CIUHIYHBIC OIIMOKHU, UCTIPABIIs-
€Mble 10CJIe 3aMEeUYaHusl IPero aBaTens
JIEMOHCTPUPYET OTACIbHbIC, HECUCTEMATH3UPOBAHHBIC HABBIKH, HE CITOCOOCH MPUMEHHUTH 3HA-
3auTero HHE TEOPETHUECKOTO MaTepraa IPH BBITTOJIHEHUH 3aJaHHH, UCTIBITBIBACT 3aTPyIHEHUS U JI0-

MyCKaeT OMIMOKY NPH BBIMOJHEHUH 33IaHHIA, BBIMOJHSIET 3aIlaHNE MTPU TO/ICKA3Ke MPEero/jaBa-
Telsl, 3aTPyJHACTCS B (POPMYIIMPOBKE BEIBOIOB

He 3auteno HE CII0CO0EH IMMpaBUJIbHO BBINOJHUTL 3a1aHUC




6. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITJINHBI

a) OcHoBHasl JIuTepaTypa:

Oo6o3Haue- | ABTOpBI, CO- 3aryiaBue buoanorexa M3parennc-
HHE CTABUTEJH TBO, T'0J1
J1.1 B.I' XapazoB | Uuarerpupoanusie | HTb CTU HUTY MUCuC CTIG. : Ipo-
CHUCTEMBI yTIpaBJie- tdeccus, 2009
HUS TEXHOJIOTHYE-
CKUMH IIpoLieccaMu
J11.2 C.B. Ilopu- | KomnbsrorepHoe HTb CTU HUTY MUCuC CIIb. : Jlans,
HEB MOJEJINPOBAaHUE 2011
¢usnyeckux npo-
LIECCOB B Ia-
kere MATLAB
J113 B.U.Topba- | BrruncnurensHas HTb CTU HUTY MUCuC - CII6. : BBX-
YEHKO JuHelHas anredpa IerepOypr,
C IpUMepamMu 2011
Ha MATLAB
JI1.4 Ceprees, IIporpammupoBa- OBC «YHuBepcuTeTCKas OMOIMOTEKa OpenOyprckuit
AN. Hue koHTposiepoB | ONLINE» URL: rOCyJ1apCTBEH-
cucreMm apromatu- | //biblioclub.ru/index.php?page=book&id=4 | HbIil yHUBEpCH-
3anuy : yaebHoe 81806 teT. — OpeH-
nocobune Oypr : Openoy-
prekuii rocy-
JIApCTBEHHBIN
YHUBEPCHTET,
2017.
J1.5 TperbsikoB, | CpenctBa aBroma- | DBC «YHHUBepcuTeTCKass OMOIHOTEKA TamOoBCKwHiA
AA. tuzanuu ynpasine- | ONLINE» URL: roCcyAapCTBEH-

HUSL: CHCTEMBI IIpO-
TPaMMHUPOBAHHUS
KOHTPOJUIEPOB

biblioclub.ru/index.php?page=book&id=49
9053

HBIM TEXHUYE-
CKHI yHUBED-
curet. — TaMm-
608 : Tamb0BC-
KM rocynapc-
TBEHHBIH
TEXHUYECKHUH
YHUBEPCHUTET
(TI'TY), 2017

0) lomonHUTE/ILHAS JIATEPATypa:

O6o03Haye- | ABTOpBI, CO- 3ariaBue Budauoreka H3parenne-
HHe CTaBUTEIH TBO, I'0J1
J12.1 H.A. bon- Wnterpuposannsie | HTb CTU HUTY MUCuC Crapsrit Ockon
JIbIPEB. CUCTEMBI IIPOEKTU- : CTU HUTY
pOBaHUs U yIIPaB- MHCuC, 2011
JICHAS
J12.2 T.A. Jla3a- Wnaterpuposannsie | HTB CTU HUTY MUCuC 00O "THT",
peBra, 10.®D. CHUCTEMBI TIPOEKTH- 2008
Maprembsi- pOBaHMs U yIpaB-
HOB, A.T. JIEHHSI B MAIIHHOC-
Cxuprtnamze, | tpoernu. CTpyk-
B.IL. Bopuc- | Typa u coctas

KHUH.




B) IlepeyeHb MeTOIUYECKHMX MATEPHAJIOB, PecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

«HTepHeT», MPOrpaMMHOro obecreyeHusi 1 HHPOPMATMOHHBIX CIPABOYHBIX CHCTEM U NMPodecCHOHATbHBIX 0a3
JAHHBIX, HEOOXOANUMBIH /ISl 0CBOEHUS THCIHMIJIMHBI

0Oo60-
3HaYe-
HHUE

ABTOpBI, COCTABUTEJIH 3arunaBue Bubimoreka H3nareancTBo, roq

IlepeyeHn pecypcoB HHGPOPMAIMOHHO-TEJEKOMMYHHKAMOHHOH ceTn «UHTEepHET»

[Iporpammupyembie KOHTpOJUIEpH : yaeOHoe ocodue / B.B. Urnatees, 1.C. Kobepen, O.b. CriupumoHos,
B.W. ®unaes ; MununctepctBo obpasoBanus u Hayku PD, IOxHbIM QenepanbHblil yHUBEpCHTET, MHXKEHE-
pHO-TeXHOJIOTHUeCKas akajeMusi. — Taranpor : FOxHbIi ¢penepansHblil yausepcuret, 2016. — 138 c. [Dnek-
tponHbIH pecypc]. - URL: biblioclub.ru

IlepeyeHb MPOrpaMMHOro odecneyeHust

Microsoft Windows

Microsoft office

7- Zip (cB0OOJHO pacnpocTpaHseMoe porpaMMHoe o0ecIieueHue)

MATLAB

shislislishis
DN h|WiN|—

Simatic STEP7

Ilepeyenb HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM U MPO¢)eCCHOHATBHBIX 023 JaHHBIX

- LMS Canvas (npuka3z HUTY «MUCuC» Ne 387 0.B. ot 05.06.2018 r. «O npuMeHeHUU B Y4€OHOM TIPO-
necce D0Py) https://Ims.misis.ru/

- Hayunas snexrponnas 6ubiaunorexka eLIBRARY.RU: http:/elibrary.ru/

- ®enepanbHblii TopTan «Poccuiickoe obpazoBanue»: http://edu.ru

- OTkpseITOC 0OpazoBanue: http://openedu.ru

- Poccuiickas rocynapcTBeHHas OubimoTexa: http://www.rsl.ru

AN~ |W|N

- DnekrporHo-6ubMoTeunas cuctema (ObC) «YHuBepcuTeTcKkast OMOINOTEKa OHIAHY:
http://biblioclub.ru

- DnexrponHas oubmotexa HUTY «MUCuC»: http://elibrary.misis.ru

- YauBepcuterckas naopmarmontas cucrema POCCHU A https://uisrussia.msu.ru/

O [0 |3

- Dnextponnas 6ubmmoreka PI'b: muccepranuu: http://diss.rsl.ru/?menu=disscatalog/

- aHasmTIYecKas 0a3a (nHaekcel nutuposanus) Web of Science https://apps.webofknowledge.com

— O

- aHanMTHYecKas 0a3a (MHIEKCH IUTHPOoBaHMs) Scopus https://www.scopus.com/

— | — | —
o

- HaykomeTtpuueckas cucrema InCites https://apps.webotknowledge.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIIMHbI

Ayautopust Ne406 - JlaGopaTopusi NPUKJIATHOT0 MPOrPAMMHUPOBAHMS
1. Monwurop - 9.

2. [TepcoHanbHBIA KOMIIBIOTED - 9mIT.

3. [Ipoextop

4. DKpaH HaCTEHHBIH

5. Ycunurens-pacupeenuTenb

6. Komruiekt yueOHO# Mebenu Ha 25 MocaJoYHbIX MECT.

IMomenienne JIsi CaMOCTOATENBLHOI PaGoTHI 00y4AIOLIUXCS
Aynutopus Ne 306 - KaGuner /151 caMoCTOSITeJIbHOH PadoThI

1. IIpoekrtop

2. Jlocka

3. DKpaH HaCTCHHBIH

4. Kommetorep — 6 it

5. Kommnekt yue6HOH MebOenn Ha 20 deraoBek

B momemenun JUIA CaMOCTOSITeIIEHOM pa6OTI>I 06y‘IaIOH.[I/IXC$[ HMCECTCs MOAKITIOYCHUE K CCTH ((I/IHTCpHeT» " JOCTYII B

AIIEKTPOHHYIO HH)OPMAIIMOHHO-00Pa30BATEIbHYIO CPETy OPTraHH3aIHH.

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCA 11O U3YUYEHUIO JUCIIUTIJINHBI

I[J'ISI ycOneurHoro 0CBOCHUA JUCHUITIIMHBL ((HHTCFpI/IpOBaHHHe CHUCTCMBI YIIPABJICHUA TCXHOJIOT'MYCCKUMMU ITPpOLCC-

caMm» 00yJaromeMycs He0OX0AUMO:
1. Ilocemars Bce BUABI 3aHATHIA.



http://biblioclub.ru/index.php?page=book&id=231590
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/

2. CBOEBpEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEH/I0BAaHHBIE JJIEKTPOHHBIE PECYPCHI.

3. IIpn BO3HMKHOBEHHMH JIIOOBIX BOIPOCOB 110 COAEPIKAHHIO Kypca U OpraHu3aluy paboThl CBOEBPEMEHHO 00pa-
IIaThCS K TPerogaBaTelto (B 4achl OYHBIX KOHCYJIbTaIUi, yepe3 MS Teams wim LMS Canvas (nmpukaz HUTY «MU-
CuC» Ne 3870.B. ot 05.06.2018 1. «O nmpumeHennu B yaedbHom mporecce INOC»).

4. OT4eTHI IO MPAKTUISCKUM paboTaM pEeKOMEHIYETCS BBITIOJNHATH C Mcnolib3oBanueM MS Office, nomyckaeTcs BbI-
TIOJTHATH B PYKOIIMCHOM BHJIE.

5. AKTHBHO paboTaTh ¢ HAyYHBIMHU 0a3aMu B ceTH VIHTEpHET.

6. KauecTBeHHOE OCBOEHHE JUCIUILUIMHBI BO3MOXKHO TOJIBKO IPH CUCTEMATHYECKOW CaMOCTOSTENIbHOM paboTe, 4To
MOIJICP>KUBACTCS CUCTEMOM TEKYIICH aTTeCTaIlHH.

Meroauyeckre yka3aHus IpUBeAEHbI B Kypcee: https://Ims.misis.ru/enrol/GXRY3W



