MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX

HaumeHnoBanune o6pa3oBaTtejbHON nporpaMMbl. CHCTeMBI H TEXHHYECKHe CPEICTBA ABTOMATH3ALMH 1
ynpaBJieHHst

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
INHPOI'PAMMMUWPOBAHUE KOHTPOJIJIEPOB

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.15

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

8 cemecTp - 24 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

8 cemecTp - 24 yaca;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

8 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu aHwWH MN.E.
[IpenomaBaTelib WaeHTaukatop R12576bc6-GaninPY-2ddb3f0e I1.E. I'aaun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu WwunuH [.B.
O6pa3OBaTeHBHOI/I HpOI‘paMMbI Waentudukatop R495daf18-ShilinDV-59db3f0e H_B, HII/IHI/IH

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

bobpsikos A.B.

Waentuduratop

R2c90f415-BobriakovAV-70dec1fd

(pacmudpoBka
MIOJITIHUCH)

A.B. boGpsikoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHUsi AMCHMILIMHBI. (OPMHPOBAHHME 3HAHMM B O0JIACTM NPOrPaMMHPOBAHUS
IPOMBIIIJICHHBIX KOHTPOJUIEPOB MapkKH Siemens, pa3padOTKa JOTMYECKHX aIrOPUTMOB MPU CO3TaHUHU
IpOrpaMM YIpaBJIECHUs, ONpeieleHue KOHPUrypaluy MPpOMBIIIIEHHOIO KOHTPOJUIEPA U MOAKIIOYEHHOTO
K HEMY 000pYIOBaHUS
3aga4u AMCHMIIMHBI
- IpUOOpETEeHNE HABBIKOB PA0OTHI C Pa3TUYHBIMU THITAMHU MPOMBIIUICHHBIX KOHTPOJIJIEPOB U MX
APXUTEKTYPOil;
- IOJTyYECHHUE OIBITA B CO3JaHUU IPOTPaMM YIIPABICHHUS I PA3IMYHBIX OOBbEKTOB YIPABJICHUS HA
JByX OCHOBHBIX SI3bIKax IIPOrpPaMMHUPOBaHUS;
- ocBoeHne ocHOB anroputmuszanyu [TJIK mis pa3nudHbx 00bEKTOB YIPaBICHHUS;
- IIOJIyY€HHUE OIbITA B ONTUMHU3ALUU CO3IaHHBIX IIPOTPaMM YIIPABJICHUS IS TOBBIIICHUS
Ka4ecTBa M OBICTPOJICHCTBHSL.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH JOCTUKEHUs] KOMIIETeHIIUIi

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

3HaThb.

[IK-1 Cnocoben npoBouTh
- CIIOCOOBI BHEJPEHHUS PE3YIbTATOB

N-2nk-1 JemoHCcTpHpYeT

HaTypHbBIC U 3HaHWE OCHOBHBIX IMPUHIIUIIOB
BBIYHCIINTCIIFHBIC OpraHu3aIuy U TOCTPOEHUS pa3paboTOK CPEICTB U CUCTEM
SKCTICPUMEHTHI C ABTOMATH3UPOBAHHBIX cHcTeM | ABTOMATH3AlMK U yIIPABJICHUA B
HWCIOJIb30BAHUEM Ha OCHOBE YHUBEpCAIbHBIX Opou3BOACTBO,

CTaHJAPTHBIX 9BM H IporpaMMHpPyeMBIX - OCHOBBI TIPOCKTUPOBAHUS OTICTHHBIX

IIPOrPaMMHBIX CPEJCTB C

KOHTPOJUICPOB

OJI0KOB U YCTPOﬁCTB CHUCTEM

LEIbI0 ITOJTYYCHHUA ABTOMAaTu3allu U YIIPaBJICHUA.

MaTeMaTUYECKUX MOJAEIEH
MPOIIECCOB U 0OBEKTOB
ABTOMATH3AINH U
yIpaBJICHUS

YMETh:
- BHEIPATH pe3yabTaThl pa3paboTok

CpEACTB U CUCTEM aBTOMAaTU3allu U
YIpaBJICHUSA B IPOU3BOJACTBO.

3HATH:
- OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA
MOJIyYEHUs1, XpaHEHHUs], TepepadoTKH

[TK-2 Cnocoben
pa3pabaThiBaTh CUCTEMBI
TEXHUUYECKHE CPEJICTBA

N-7rk-2 JdemMoHCTpHpPYET
BJIaACHHUC HABbBIKAMU B
00J1aCTH MPOrPaMMHPOBAHHUS

aBTOMAaTH3aIlNU U KOHTPOJIJIEPOB U nH(pOpMAIINH.
YIPaBIICHHS HA OCHOBE MUKPOKOHTPOJUIEPOB
COBPEMEHHBIX YMETh:

- pa3zpalaThIBaTh aJrOPUTMBI YIIPABJICHUS
TEXHOJIOTMYECKUMU ITPOLIECCAMH C
ucnoap3osanueM [TJIK.

IIPOrPaMMHBIX U
anmapaTHbIX CPEJICTB

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS K OCHOBHOM IpodeccHoHanbHOW 00pa3zoBaTesbHOM nporpamme CucteMsl
U TEXHUYECKHE CpeACTBa aBToMaTu3auuu M yrpasieHus (nanee — OIIOII), HampaBneHus: MOATrOTOBKU
27.03.04 VmpaBieHue B TEXHUYECKHX CHCTEMax, ypOBEHb OOpa30BaHHMs: BbICIIee OOpa3oBaHHE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMI:I ITPU BBIITOJTHCHUU
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kongurypupoanune 26 8 12 4 - - - - - - 10 - Iloozomogka k nabopamopnoit padome: Jns
MPOEKTOB 151 BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
KOHTPOJUIEPOB Siemens HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
11 Beenenue B 7 4 - - - - - - - 3 - 3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboTEhI, a
ABTOMATH3aLUIO TaK K€ M3y4YUTh BOIPOCHI BApUAHTOB
TEXHOJIOTHYECKHX 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
IIPOLIECCOB U paznene "KoHpuryprupoBaHue MpoeKTOB AJIs
MIPOU3BOJCTB C KOHTpOJUIEpOB Siemens" MaTepHaiy.
HCTIONIb30BAaHUEM H3yuenue mamepuanog 1umepamypHbix
MIPOTPaMMHUPYEMBIX UCIOYHUKOB:
JIOTHYECKUX [1], 7-118
KOHTPOJUIEPOB [4], 3-60
1.2 3HAKOMCTBO C 9 4 2 - - - - - - 3 -
KOHCTpyKLUEeH
KOHTPOJUIEPOB (PUPMBI
Siemens
13 W3ydeHne 0CHOBHBIX 10 4 2 - - - - - - 4 -
9JIEMEHTOB HHTEperica
nporpammsl Simatic
Step 7
2 Pa3paboTtka mporpamm 16 4 4 - - - - - - 8 - Iloozomoexa k nabopamopnoi pabome: JIns
Ha STL ¢ npuMeHeHneM BEITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
FluidSim HE0OX0AMMO TPeIBApUTEIEHO U3YUHTh TEMY U
2.1 | 3HaKOMCTBO cO cpenoi 4 1 1 - - - - - - 2 - 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
MOJIETTMPOBAHHMS TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
JJIEKTPOITHEBMATHYECK 00paboTKH pe3ysIbTaTOB 110 U3YYEHHOMY B
ux cucteM FluidSim pasnene "Paspaborka nporpamm Ha STL ¢
2.2 | V3ydeHue OCHOB sI3bIKA 4 1 1 - - - - - - 2 - npumenenneM FluidSim" marepuainy.
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MIPOrPaMMHUPOBAHUS
STL nnst Simatic Step 7

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

2.3 | CHHTaKCHC 1 OCHOBHBIC 4 [2], 6-89
KOMaH 1bI s13bika STL [4], 165-233
2.4 | Hanncanue nporpaMmbl 4
YIpaBICHUS VIS
KOHTpoJuIepa Siemens
S7-300 ¢
HCTIONIb30BAaHUEM
BO3MOYKHOCTEH SI3bIKA
STL
3 PaspaboTtka mporpamm 16 Iloozomogka Kk nabopamopuoil pavome: Jnst
Ha GRAPH ¢ BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
NPUMEHEHHUEM HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
FluidSim 3a71a4M BBITIOJIHEHMS J1TaOOpaTOpHOil paboThI, a
3.1 | U3yueHue OCHOB si3bIKa 5 TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
POrpaMMHUPOBaHUS 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
GRAPH mist Simatic paznene "Pa3pabotka nporpamm Ha GRAPH ¢
Step 7 npumeHerneM FluidSim" marepuay.
3.2 | CuHTaKcHC ¥ OCHOBHBIC 4 H3yuenue mamepuanoe 1umepamypHslx
KOMaH/]IbI SI3bIKA UCIOYHUKOB:
GRAPH [2], 90-121
3.3 | Hammmcanme mporpaMMbl 7
YIpaBIeHUS VIS
KOHTpoJuiepa Siemens
S7-300 ¢
UCIIOJIb30BaHHEM
BO3MOXHOCTEH sI3bIKa
GRAPH
4 Pa3paboTtka mporpamMm 16 Iloozomogka k nabopamopnoit padome: JIns
C IPUMEHEHHUEM BBIMOJIHEH U 33 JaHUI 110 JTA00paTOpHO padboTe
0cOOBIX OIIEPaH/I0B HEOOXOANMO TPEIBAPUTEIILHO U3YUHUTh TEMY U
4.1 N3y4yeHne 0CHOBHBIX 7 3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a

3JIEMEHTOB

HCIIOJIb3YEMBIX TPH

MPOrpaMMUPOBAHUH
KOHTPOJUIEPOB
Siemenss cpene
Simatic Step 7

TaK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
pasneine "Pa3paboTka nporpamm c
IIPUMEHEHHEM 0COOBIX OllepaHIOB" MaTepHaly.
H3yuenue mamepuanoe 1umepamypHoix
UCHIOUHUKOB:




4.2

Hamucanue nporpamm
YIPaBICHUS TSI
KOHTpoJuiepa Siemens
S7-300

[3], 60-01
[4], 165-233

Pa3paboTtka mporpamm
JUTS TabOpaTOPHOTO
crerna “CoptupoBka’

16

5.1

W3yuenue npuHnuna
paboThl
JIEKTPOITHEBMATHIECKO
ro 1a00paTopHOTO
creHaa «CopTHpOBKay
koMmnaHuu Festo

5.2

Hanucanue nporpammsl
yIOpaBIeHus Il CTeH 1A
C UCIIOJIb30BaHKE B
KayecTBe
YIPaBIIAIONIETO
yCTpoiicTBa —
MPOTPaMMHUPYEMBIT
JIOTHYECKHH
KOHTpoJuIep Siemens
S7-300

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ N3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTAaTOB 110 H3YICHHOMY B
pazzgene "Pa3paboTka nporpamm Juis
nabopaTopHoro crerna “CopTHpoBKa
Marepuay.

9N

3ayer ¢ OLEHKOH

18.0

0.3

17.7

Bcero 3a cemectp

108.0

24

24

0.3

42

17.7

HToro 3a cemecTp

108.0

24

24

0.3

59.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Konguzypuposanue npoexkmos 0Jisi KOHmpo.iiepos Siemens

1.1. BBeneHue B aBTOMAaTH3aLMI0 TEXHOJIOTUYECKUX ITPOLIECCOB U ITPOU3BOJICTB C
MCII0JIb30BaHUEM IPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB

Omnpenenenne [1JIK. Haznmauenwe IIJIK. O6nactu npumenenus IIJIK. IlpeumymectBa wu
Henocratku [TJIK B cuctemax aBromaruyeckoro ynpasienus. Tunst [TJIK: moxynbHbie, 65109HBIC U
C paCUIMPEHHBIMHA BO3MOXHOCTSIMHU.

1.2. 3HaKOMCTBO C KOHCTPYKIIMEH KOHTPOIUIEPOB pupmbl Siemens

CocraB IIJIK. biiok cxema pa6otsl. [lluna manueix. Moaynb nentrpaiasHoro nporeccopa ITJIK.
[Tocrosunas mamste [IJIK. Yacel peanbHOro BpeMeHH. JIMCKpeTHBIE MOIYJIH BBOJA/BBIBOJA.
AHazorosble MOJyJU BBOa/BbIBOAA. CEHCOpPHBIEC MaHEIH.

1.3. 3y4yeHue OCHOBHBIX 3JIeMEHTOB HHTep(delica mporpammel Simatic Step 7
Kounduryparop Hardware. Pemaktop koma STL. Pemaktop koma GRAPH. Tabmuis
CUMBOJIbHBIX TIEPEMEHHBIX. MOHUTOPUHTOBAS TA0JIUIIA TICPEMEHHBIX.

2. Paspabomka npozpamm na STL ¢ npumenenuem FluidSim

2.1. 3HaKOMCTBO CO CpeIoi MOJICTHPOBAHUS IEKTPOITHEBMaTHIecKuX cucteM FluidSim
[THeBMaTHYeCKHE  WUCIOJIHUTENBHBIC  ycTpoiicTBa. [IHEeBMaTtmyeckue  pacrpenesiuTelu.
[THeBMaTHUeCKHE AATUUKU. DIEKTPOITHEBMAaTUUECKAs anmnaparypa.

2.2. I3yuenue ocHOB si3bika nmporpammupoBanus STL mist Simatic Step 7

Cranpaptabie s3biku nporpammupoBanus (MOK 61131 umu IEC 61131-3). [ukiuueckuit
npuniun  pabotel. Ctpykrypa IIJIK mpu pabGore ¢ JABOMYHBIMHM JIOTUYECKMMHU ONEpalMsIMU.
Jlormueckuii mar. [IpaBuna popmupoBanus ycnoBuil. CoxpaHeHHE TPOMEKYTOUHBIX PE3YJIbTAaTOB C
MOMOIIBI0 cTeKa BioxeHusd. Knaccudukanus Tunos AaHHbIX. [lepeMeHHBbIE M KOHCTAHTBI. BUTHI
COCTOSIHUSL.

2.3. CUHTaKCUC U OCHOBHBIE KOMaH[BI s13bIka STL

DOneMeHTapHble JABOWYHBIE Jlornuyeckue omnepauuu. OyHkuusg snoruueckoro «», «JIN»,
uckmouatomiero «M»/«MJIWy». Crpykrypa STL-Bblpaxkenus. PyHkuuu mnepexona. BerBienus
nporpammel. [uknndeckuit nepexon. Pacnpenenurens nepexonos.

2.4. Hanincanue nporpamMmsl ypasieHus i KoHTposuiepa Siemens S7-300 ¢ ucnonp30BaHUEM
BO3MOXKHOCTEH si3bika STL

Onucanue TEXHOIOrMYECKOro npouecca. OnpezneneHue nepeMeHHsIX. biiok-cxema nporpaMmel
ynpasienus. [Ipumenenue omneparopoB s3bika STL miga  ynpaBieHHST HMCHIOJTHUTEIbHBIMU
YCTPOMCTBAMMU.

3. Pazpabomka npocpamm Ha GRAPH ¢ npumenenuem FluidSim

3.1. U3yuenue ocHoOB s3bika mporpammupoBanust GRAPH s Simatic Step 7

NHkpeMeHTHOE NpOrpaMMUpPOBaHHE KOAOBBIX OJIOKOB. JlomyieHusi, NpUHUMaeMble B
OTHOILIEHUM K THUIIAaM JAaT4YMKOB. OOpaboTKa BIIOKEHHBIX BBIPAKEHHH (BJIOKEHHBIX OIEPATOPOB).
CrnosxHble TBOMYHBIE IOTUYECKUE OTMEPALIUH.

3.2. CuHTakcuc 1 ocCHOBHBIE KOMaHIb! s136Ika GRAPH



OO611re 3amMeyaHus 1o MOBOJY ONEpalMii 3arpy3KU U BBITPY3KU JaHHBIX. OCHOBHBIE ONEPaTOPHI
s3pika GRAPH. TlpuHnmn moctpoeHue mnporpammbl ympasiieHus. [IporpammupoBanne ¢yHKIHMA
TaiiMepoB. YcTraHoBKa U cOpoc cueTunkoB. [lapaienbHble U albTepHATUBHBIE BETKH.

3.3. Hanmucanue mporpamMmsl yIpasiaeHus 411 KoHTposuiepa Siemens S7-300 ¢ ucmoab30BaHHEM
BO3MOXkHOCTeEM s13p1ka GRAPH

Ornucanmne TexHosiorndeckoro nponecca. Onpeaenenue nepeMeHHbix. GopmupoBanue 0JI0KOB
yrnpaeneHus. I[loctpoeHue oOmell OJI0K-CXeMbl TEXHOJOTHYECKOro Tmporecca. Peamuzanus
MOCIIEI0BATEILHOCTH BBI30BOB OT/IEIbHBIX (PYHKIIMOHAIBHBIX OJIOKOB.

4. Pa3pa60ml<a npozpamm ¢ npumMeHerHuem 0Co0bIX onepaydoe

4.1. 3y4eHue OCHOBHBIX 3JIEMEHTOB UCIOJIb3yEMBIX TP MPOTPAMMHUPOBAHUN KOHTPOJIEPOB
Siemenss cpene Simatic Step 7

Pabora ¢ 6moxkamu (Block Handling). Pa3z6mokupoBka mnepudepuilHbIX BBIXOJOB. 3arpyska
TaOIHUIBI COSAMHEHUH.

4.2. Hanircanue mporpamMm yripaBieHus st KoHTposuiepa Siemens S7-300

Crnenuduxamuu st 06paboTku nporpammel. [IporpammupoBanne KoaoBbiIx 0510koB Ha STL,
OpUEHTUPOBAHHOE Ha CO3JaHHe HMCXOMHBIX (ainoB. MHKpeMEeHTHOE IporpaMMupoBaHuEe OJIIOKOB
JAHHBIX.

5. Pazpabomka npoepamm ons rabopamoprozo cmernoa ‘‘Copmuposka’”

5.1. 3yuenne npuHIUIa paboThl HIEKTPOITHEBMATUYECKOTO JIAOOPATOPHOTO CTEHIA
«CoptupoBka» kommnanuu Festo

HcnonHuTenbHbIE 3JEMEHTHl CTeHJA. JlaTuuku creHna. YIpaBisiiollMe yCTPOWCTBAa CTEHAA.
[TpunIMn paboThl U UKJIOTPaMMa TEXHOJIOIMYECKOT0 Ipoliecca.

5.2. Hammucanue nporpamMmsl yrpaBieHHs JUIsl CTEHa C UCIOJIb30BAHNE B KAUECTBE
YIIPaBJIAIOLIET0 YCTPOUCTBA — IPOTrPaAMMUpPYEMBbIii lorndeckuit kouTposep Siemens S7-300

Omnucanue TexHOJIOrHMUYECKOro mpouecca. Onpenenenue nepeMeHHsIX. [IpuHnun onpeneneHus
TUIA JieTajei Ha OCHOBE MH(POPMALIUH ¢ AaTYMKOB. BIOK-cXeMa nmporpaMmsbl yIipaBieHHs..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Kondurypupopanue npoekToB i1t KoHTposuiepoB Festo. Coznanue nporpaMMsl
yIpaBieHUs] UMUTHPYIOILYIO pPa0OTY BBIKIIOYATEJIS;
2. Co3ziaHue nporpamMmmsl yIpaBjeHHs! IBEPbMU rapaka ¢ IPUMEHEHUEM SI3bIKa
nporpammupoBanus STL;
3. Cozanue nporpamMmsl yIpaBJIeHHs JUIsl MAHUITYJIATOPA ¢ BAKYYMHBIM 3aXBaTOM C
IIPUMEHEHNEM A3bIKa IporpammupoBanus STL;
4. Co3manue nIporpaMMBl yIpaBiIeHUs A1 MaHUITYJISITOPAa ¢ BAKYYMHBIM 3aXBaTOM C
IpUMEHEeHHEM si3bIka porpammupoBannus GRAPH;
5. Co3pmanue nporpamMmsl yrpasieHus i ctenaa “CopTupoBka” Ha 6asze s3bIKa
nporpammupoBanus STL.



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOcyxnenue wmarepuangoB 1o keiicam paszzaena "KondurypupoBanue NpOEKTOB st
KOHTpoJIIepoB Siemens".

2. OO6cyxneHne MaTepualloB 1O Keiicam pasnena "Paspaborka mporpamm nHa STL c
npumenenuem FluidSim".

3. OOcyxneHne marepuanoB Mo Keiicam paszzgena "Paszpaborka mporpamm Ha GRAPH c
npumenenuem FluidSim".

4. OOcyxaeHre MaTepualloB MO Keicam paszzaena "PazpaboTka mporpamm ¢ NpHUMEHEHHEM
0COOBIX OTIEpaHI0B".

5. OOcyxkaeHne MaTepralioB 1o Keiicam paszzena "Pa3zpaboTka mporpamm asis 1a00paTopHOTO
crenna “CoptupoBka’™".

Texywuii koumponas (TK)

1. KoxcynpTanuu HamnpapieHbl Ha NMOJY4YEHUE MHIMBUAYAIBHOTO 3aJaHMsl Ul BBITOJIHEHUS
KOHTPOJbHBIX ~ Meponpusatuii 1no pasjneny "KondurypupoBaHue MNpoeKTOB  AJis
KOHTpoJIepoB Siemens'.

2. KoHcynpranuu HampaBieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIOJTHEHHUS
KOHTPOJIbHBIX MEpOINpHUATUH 110 paszzeny "Pa3paborka nporpamm Ha STL ¢ npuMeHeHneM
FluidSim".

3. Koncynpranum HampapieHbl Ha MOJIy4€HHE WHIAMBUYaIbHOI'O 33JaHMs Ul BBIIOJIHEHUS
KOHTPOJBbHBIX MepomnpusaThii 1no pasgeny '"Paspaborka mnporpamm Ha GRAPH c
npumenenueM FluidSim".

4. KoHCynbTaluy HalpaBieHbl Ha MOJyYE€HHE WHIMBHYaTbHOTO 33aHUS JJISl BHITOJHEHHUS
KOHTPOJIbHBIX MEPOIPUITUH 10 pazneny "Pa3paboTka nmporpaMM ¢ NpUMEHEHHEM OCOOBIX
orepaHioB".

5. KoHcynpranuy HampapieHbl Ha MOJIy4€HUE WHIUBHYyaIbHOIO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJBbHBIX MEpONpUATHi Mo pasjeny "Pa3zpaboTka mporpamm uis J1abopaTOPHOTO

”n

crenna “CoprupoBka”™.

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCLUILIUHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pazaeiioM 1) WH/IUKATOPOB cooTBeTcTBUU C 11.3.1)
1] 2]3]4]5

3HaTth:

OCHOBBI POCKTHPOBAHUS OTICIBHBIX OJIOKOB M YCTPOICTB V-2 + + + + JlaGoparopHas pabora/3ammura
CHCTEM aBTOMATH3aIlUH U YIIPABICHUS ] naboparopHoit pabotel Nel
CHIOCOOBI BHEIPEHUS PE3yJIbTATOB Pa3padOTOK CPEJICTB U CHCTEM V-2 + + + + JlaboparopHast pabota/3ammra
aBTOMATH3AIIMH U YIIPaBJICHUSI B IPOU3BOJICTBO ] naboparopHoil paboThl Ne2
OCHOBHBIE€ METO/IbI, CIOCOOBI M CPEJICTBA MOJIYUCHUS, XPaHEHUS, V-T2 + + + + JlaboparopHast pabota/3ammra
nepepaboTku HHPOPMALTUH ' nabopaTopHoi paboTer Nod
Ymern:

BHEJPSTH PE3YJIbTaThl pa3pabOTOK CPEACTB U CUCTEM V-2 + + + + JlaGoparopHas pabora/3ammura
aBTOMATH3AIIMH U YIIPaBJICHUSI B IPOU3BOJICTBO naboparopHoil paboTel Ne3
pa3pabaThiBaTh aNTOPUTMEI YIIPABJICHUS TEXHOJIOTHUECKUMU V-T2 + + + . | Jlaboparopuas pabora/3amuTa

npoieccamu ¢ ucronab3opanuem [1JIK

nabopaTopHoi paboTer No5
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. 3anuta maboparopHoit pabotsl Ned (JlabopaTopHas padbora)
5. 3ammura naboparoproii paboter N5 (Jlaboparopnas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp No§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. A. B. I'epacumos, 1. H. Tepromos, A. C. Turosues- "[Iporpammupyemsle JIOTHUECKHE
koHTpoJepsl”, M3natenbctBo: "Ka3zanckuit HaydHO-UCCIIEI0BATEIBCKHI TEXHOJIOTHYECKUN
yuusepcuret (KHUTYVY)", Kazans, 2008 - (169 c.)
https://biblioclub.ru/index.php?page=book&id=258921;

2. A. 1. Ceprees, A. M. Uepnoycosa, A. C. Pycses- "[IporpaMMupoBanne KOHTPOJJIEPOB CUCTEM
aBromaruzanuu", M3garensctBo: "OpeHOyprckuii rocyjapcTBeHHbIN yHuBepcuret", OpeHOypr,
2017 - (126 c.)

https://biblioclub.ru/index.php?page=book&id=481806;

3. bapuesa, E. I1. [Ipumenenne nporpaMMHUpyeMOTo JIOTHYECKOTO KOHTPOJUIEpa ISl YIIPaBJICHHUS
TPYIIION AJIEKTPONPUBOIOB : Maructepckas nuccepranus / E. I1 bapuesa, Hau. uccnen. yu-t
"MBUN", Kadenpa aBTomatuzupoBaHHoro snekTponpuboga ( ADIT ) . — M., 2014 .- 96 c. - HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=6052;

4. KanruHs, B. B. [IpomblIlieHHBIE KOHTPOJUIEPHI B CHCTEMAX aBTOMAaTU3allUU TEXHOJIOTHYECKHUX
IPOIIECCOB : yueOHOe Mmocodue Al By30B IO HaNpaBlIeHUIO "ABTOMAaTH3AIMSI TEXHOJIOTHUYECKUX
nporieccoB u niponsBoicTB" / B. B. Kanrun . — Craperit Ockon : THT, 2013 . — 408 c. - ISBN 978-
5-94178-343-4 ..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket opUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. SimInTech.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. baza nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. HauuoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. baza nannbix IEL n3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpbITHIX AaHHBbIX Poccuiickoii ®@exepanuu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAJIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. Opunnanbubli caiit MUHHCTEPCTBA HAYKH U Bbiciero odopasosanusi Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

14. O¢puunanbublii caiit @egepanbHOil ci1y:K0bI 10 HAA30pY B cepe 00pa3oBaHUS U HAYKH -

https://obrnadzor

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeneHust

Homep ayauropun,
HAHMEHOBAaHMeE

OcHamenue

VY4eOHble ayautopun
JUTS1 IPOBEJICHUS
JIEKITMOHHBIX 3aHSATHH U
TEKYILETO KOHTPOJIA

C-409, JIeKIIMOHHBIN 3aJT

rapTa co CKaMbeH, CTOJI IPENOaaBaTes,
CTYJI, JOCKa MEJIOBast, KOMIILIOTEpHAas
CeThb ¢ BBIXOJOM B lIHTEpHET,
MYJIbTUMEIUUHBINA IPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHATBHBIN

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

VBI]
VY4eOHble ayautopun C-403, KoMnbroTepHbIii CTOJI MPEMNo/iaBaTesi, CTOJ y4eOHbIH,
JUISl IPOBENIEHUS KJ1acc CTYJ, IKa( Ui XpaHEHUsI HTHBEHTaps,

MPAKTUYECKUX 3aHITUH,
KP u KII

KOMITBIOTEPHAs CETh C BBIXOJOM B
WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
JKpaH, JO0CKa MapKepHasi, KOMIBIOTED
MEPCOHAJIbHBIN

K-120, MammHHBIN 3471

cepBep, KOHIUIHOHED

NBII
YueOHbIC ayAUTOPUHU C-401, YuebOnas CTOJI TIPEMNO/IaBaTeIsA, CTOJI YUeOHBIH,
JUTSI TIPOBEICHUS naboparopus CTYJ, mKad Ui XpaHEeHUs UHBEHTaps,
1ab0paTOPHBIX 3aHITHIA MpOrpaMMHUPYEMBIX KOMIIBIOTEPHAs CETh C BBIXOJIOM B
KOHTPOJIIEPOB U WuTepHeT, MyJIbTUMEIUHHBIN IPOESKTOD,
MHUKPOKOHTPOJIIICPOB 9KpaH, JIOCKa MapKepHas, KOMITbIOTEP

NIEPCOHAJIBHBIN, CTEH]T y4eOHBIN
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K-120, MamuaHBIN 3271
HBI]

cepBep, KOHIUITUOHED

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS
MIPOMEKYTOUYHOM

aTTecTaluu

C-409, JIeKkuOHHBIN 3T

rapTa co CKaMbeH, CTOJI IPENoaBaTes,
CTYJI, JOCKA MEJIOBAasl, KOMIILIOTEPHAs
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIbHBIN

K-120, MamHHEIN 3a71
HBI]

cepBep, KOHIUIUOHED

Ilomemmenust misa
CaMOCTOSITEIbHOHN
paboThI

HTb-303, KomnerorepHslit

YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
NMCbMEHHBIN, BEIIANKA IS OEXKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIbIOTEP NMEPCOHATIbHBIN,
MIPUHTEDP, KOHJAUIIMOHED

Ilomemenus st
KOHCYJIbTUPOBAHUS

C-405, Kabuner
MpEoaBaTese u
HUHKXEHEPOB

CTOJI, CTYJI, IIKa( AJIs JOKYMEHTOB,
JOCKa MEJI0BAast, KOMIIBIOTEPHAs CETh €
BbIX0ZI0M B MIHTEpHET,
MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTED NIEPCOHAIbHBIN, IIPUHTED,
CTEH]] Y4eOHBII

Ilomenienus st
XpaHeHHus 000pyI0BaHUS
U y4eOHOTO MHBEHTAps

M-309, KnagoBas

CTOJI, CTYJI, KA A7 XpaHSHHS
WHBEHTapPs

M-301/1, KnagoBas

CTYIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IporpammupoBaHie KOHTPOJUIEPOB

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

3ammura mabopatopHoit padotel Nel (JIabopaTopnas padoTa)
3ammra taboparopHoii paboTsl Ne2 (JlaGopaTtopHast pabora)
3amura nabopatopHoii padoter Ne3 (JIabopaTopnas padoTa)
3amuta naboparopaoit pabotel Ne4 (JlaboparopHas paboTa)
3ammura mabopatopHoit padoTer Ne5 (JIabopaTopnas padoTa)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pazgen nucuuninuHbl RM: L 2 3 4 >
pasjena Henens 4 8 10 12 13
KM:
1 KongurypupoBanue npoekToB Jisi KOHTPOJUIEPOB
Siemens
BBenenue B aBTOMaTU3ALMIO TEXHOJIOTUYECKHUX
11 IIPOLIECCOB U MMPOU3BOJCTB C UCIIOJIB30BAHUEM +
MIPOrpaMMUPYEMBIX JIOTHYECKUX KOHTPOJIEPOB
12 31_1aK0MCTB0 C KOHCTPYKITUEH KOHTPOJIEPOB (PrpMBbI +
' Siemens
13 N3yuenne oCHOBHBIX JIEMEHTOB HHTepdeiica +
' nporpaMmsl Simatic Step 7
2 Pazpabotka nmporpamm Ha STL ¢ npumeHneHnem
FluidSim
21 3HAKOMCTBO CO cpefon MOJIETTMPOBAHHUS + + + + +
aJeKTponHeBMaTudeckux cuctem FluidSim
29 I/I_3yqe_H1/1e OCHOB s13bIKa nporpamMmmupoBanus STL st + + + + +
Simatic Step 7
2.3 CHHTaKcHuC U OCHOBHBEIE KOMaHIBI s13bIKa STL + + + + +
Hanucanue nporpaMMmsl yripaBieHus st
2.4 KoHTpoJepa Siemens S7-300 ¢ ucnonp30BaHUEM + + + + +
BO3MOXKHOCTEM s13bIKa STL
3 Pa3zpabotka nporpamm Ha GRAPH ¢ mpumenennem
FluidSim
31 I/IBYIIC.HI/IC‘OCHOB si3pIKa nporpammupoBanus GRAPH + + + + +
st Simatic Step 7
3.2 CuHTakcuc ¥ ocCHOBHBIE KoMaHIb! si3pika GRAPH + + + + +
Hanucanue nporpaMMsl ynpaBieHUs 175
3.3 koHTposutepa Siemens S7-300 ¢ uCmoIb30BaHUEM + + + + +

Bo3MoxHocTel s3b61ka GRAPH
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Pa3zpaboTka nmporpamm ¢ mpuMeHEHHEM OCOOBIX
OTIepaH/IOB

4.1

I/IsyquI/Ie OCHOBHBIX 3JICMEHTOB HUCIIOJIB3YEMBIX ITPHU
IpOTPaMMHPOBAaHUH KOHTPOJUIEPOB SiemensB cpesie
Simatic Step 7

4.2

Hanmcanue nporpaMm yrpasiaeHus Uisi KOHTpoJUIepa
Siemens S7-300

PaspaboTka nporpamm [uist 71a00paTOPHOTO CTEH/IA
“CoptupoBka”

5.1

W3yuenne npuHIuna paboTel
3JIEKTPOITHEBMATUYECKOI 0 JIAOOPATOPHOIO CTEH A
«CoptupoBka» komnanuu Festo

5.2

Hamucanue mporpamMMsl YIpaBICHUs ISl CTEH/IA C
VICIIOJIb30BaHUE B KAYECTBE YIIPABIIIOLIETO
YCTPOMCTBA — MPOrPaMMHUPYEMBbIid JIOTHYCSCKHUI
koHTpoJutep Siemens S7-300

Bec KM, %:

10

20

20

25

25
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