OINEHOYHBIE MATEPHUAJIbBI
MO AMCHUIIJIMHE
HNHcTpyMeHTaNbHbIE CPEACTBA pa3pabOTKU aBTOMATH3UPOBAHHbIX
UH(OPMALIMOHHBIX CHCTEM

Ko monyuis Mopyab
1163895(1) HHcTpyMeHTaNbHBIE CpeicTBA Pa3pabOTKU
aBTOMATHU3HPOBAHHBIX MH(POPMAIIMOHHBIX CHCTEM

Exarepun0Oypr



O1ieHOYHBIC MaTepUaIbl COCTaBICHBI ABTOPOM(AMH ):

Ne /it damunusa, ums, Yuenasi creneHb, To.kHOCTS IMoapa3nenenue
0TYECTBO yuyeHoe 3BaHue
] ["onbrieB Biagumup KaHauIaT JlomeHT TEMI0(PU3UKHI U
ApucoBuu TEXHUYECKUX HH()OPMATUKH B
HayK, JOLCHT MC'l‘aJllepl*l/ll/l
CoriacoBaHo:

VYmpasienue o0pa3oBaTeIbHBIX MPOTpaMm

E.A. CMupHoBa




ABTOpBI:

* ToabueB Baragumup ApucoBu4, J[oneHT, Temiopu3nku 1 THPOPMATUKH B

MeTaJLJIypruu

1. CTPYKTYPA U OBBEM JUCHUIIIMHBI
Pa3padoTKH AaBTOMATH3HPOBAHHBIX HHPOPMALMOHHBIX CHCTEM

NHCTpyMeHTaIbHBIE CpeacTBa

1. O0bem AUCHUIIMHBI B |4
3a4eTHBIX eANHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHueckue/ceMuHapCKUe 3aHITHS
JlaGopaTopHble 3aHATHs

3. IIpome:xxyToyHast aTTecTalUA 3auer
OK3aMeH

4. Texkymas arrecrauus Koutposnbhas padora 1

[IporpamMMHBIi TPOLYKT 1

paboTtam

Otuer mo mabopaTopHbM | 1

2. IUIAHUPYEMBIE PE3YJIbTATBHI
MOJIY.JISA

TACIATIIAHE

ABTOMATH3UPOBAHHBIX l/lH(l)OpMaU,I/IOHHle CHUCTEM

NHcTpyMeHTAIbHbIE

OBYUYEHMSI (MHIUKATOPBI) TIO

cpeacTsa pa3padoTKu

WnaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOpBIM IMOKa3bIBaeT, Ha KaKOM YPOBHE
00y4aroIuics JOKEH OCBOUTH PE3YIbTaThl 00YUEHUS U HX MIPEAbABICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AUCHUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIIJI.

Taonuma 1

Kox v HanmenoBanue

ILnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OHeHO‘{HLIe
cpeacTBa 1Jisl OCeHUBaHUA

KOMIIeTeHIIMH 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHHs 0 NUCHHUILINHE
1 2 3

ITIK-16 -CrtocoOHOCTB 3-2 - CchopmynupoBaTh 3auer
pa3pabatbIBaTh, INPUHLIMIIBEI IeHcTBUS nepBuYHbIX | KoHTponbHas pabota
COBEPIIEHCTBOBATD, M3MEPUTEIBHBIX JIabopaTopHble 3aHATHS
aJanTupoBaTh U npeobpazoBareneil (1aTYNKOB Jlexuuu
COIIPOBOYXKIATh (bu3NYECKUX BETUYHH), CPEJICTB OTtyeT no 1ab0paTOPHBIM
UH(pOPMAIIMOHHBIE BO3/ICIICTBUS Ha MPOLIECC pabotam
CUCTEMBI B (MCTIONMHUTENBHBIX MeXaHU3MOB U | [IpakTHueckue/ceMuHapckue
METaJTypIruH, PETYJNHPYIOIIUX OPTaHOB) U 3aHATUS
BBITIOJIHATD MPOTPAMMHPYEMBIX TIOTHIECKUX [IporpaMmMHBIN TPOAYKT
MHTET Ao KOHTPOJIJIEPOB B DK3aMeH
MIPOTPaMMHBIX MH(OPMAIIMOHHBIX CUCTEMAaX B
KOMITOHEHT CUCTEMBI M | METaJLTyprHH
[IPOBEPATH [1-2 - BBINOJHATH KOMIUIEKTALIUIO
paboToCcrocoOHOCTh c 000cHOBaHHEM BbIOOpA




BEPCHUI MPOTrPaMMHOI0 | 3JIEMEHTOB MHCTPYMEHTAIbHBIX
MPOJYKTA. MH(GOPMAIIMOHHBIX CHCTEM B
METAJUTyPTUH JATYUKOBOM
anmaparypoi, KOHTpOJUIEpaMH U
BCIIOMOTaTEIbHOMN
PETYJIMPYIOIIEN U 3aITOPHOU
apMaTypou

V-2 - BpiOupath nepBUYHBIE
MU3MEPUTEIIbHbBIE
npeoOpa3oBaTeNy (TaTYNKH),
WCIIOJIHUTEJIbHBIE MEXAHU3MBI,
pEryJIMpYIOIINE OPraHbl U
[IPOTPAMMUPYEMBIE JIOTUYECKUE
KOHTPOJUIEPHI Uil pa3paboTKu

WHCTPYMEHTAIbHBIX
MH(GOPMAIIMOHHBIX CHCTEM B
METAJLTY PTUU

3. HPOLHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOW CHCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKylie 1 NPOMEKYTOYHON ATTECTANMH 0 JUCHHUILIHHE

1. Jlekuuu: K03¢gpuIHEeHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3AaHATHI
-0.5

Texkymas arrecTanus Ha JEeKIMUAX Cpoku — | Makcumaib

ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
Heess

KOHMPOIbHASL pAOOMa 6,10 100

BecoBoii K03()(puHEeHT 3HAYMMOCTH Pe3yJbTATOB TeKYILeil aTTecTauuu no Jekuusam — 0.5

HpOMe)KyTO‘-IHaﬂ aTTeCTAllMd 110 JJEKIHUAM — 3a4eT
Becosoii KOI)(l)q)l/IIII/[eHT SHAYUMOCTH pE3yJIbTaTOB HpOMe)KyTO'lHOﬁ aTTeCTAllMi 10 JEKIUAM
-0.5

2. [IpakTHyecKue/ceMUHAPCKHE 3aHATHS: KOIQPUIHEHT 3HAYUMOCTH COBOKYIHBIX
Pe3yJabTATOB NPAKTHYECKUX/CEMUHAPCKUX 3AHIATHH — He 1IPeIycMOTPeHo

Texymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Has OlleHKA
yuyeOHast B 0aJsiax
HeJeJIs

BecoBoii K03 PUUHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIeH aTTecTaluH 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— HE IIPEeIYCMOTPEeHO

IIpome:xxyTouHasi aTTecTAlUS 0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHUAM—HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPeHo

3. JIaGopaTopHbIe 3aHATHSA: KOIQ(PHIMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJIbTaTOB
J1a0OpPaTOPHBIX 3aHATHH —(.5




Texyuiasi aTrecTanus Ha JJAa0OPATOPHBIX 3AHATHAX Cpoxn — | Makcumaiab

ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJleJIst

omuem no 1ab60pamopHuiM pabomam 6,16 100

BecoBoii k03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAlNH 10 Ja00PATOPHBIM
3aHATUAM -]

IIpomexyTouHAast aTTeCTALMSA MO0 JAOOPATOPHBLIM 3aHATHAM —HeT
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 1O
JIA0OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3auaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIANH-3aHATHI
—He NMPeAyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAH-3aAHATHIX Cpoxun — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAlUH 110 OHJIAWH-
3aHATHAM -He 11PeIyCMOTPEHO

IIpome:xxyTouHasi aTTecTANNs 110 OHJIAMH-3aHATHAM —HET
BecoBoii K03()(puHEHT 3HAYNMOCTH Pe3YJbTATOB POMEKYTOYHOM ATTECTAIUM 10 OHJIAWH-
3aHATHAM — He IIPeyCMOTPEeH0

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThI/MPoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOM padoThl/MpoeKTa— He
HpPeIyCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIMUTHI — He NPeIyCMOTPEHO

3.1. IIpouenypsbl TeKyuie U NPOMEKYTOYHON ATTECTALMH 0 JUCHUILIUHE

2. Jlekunu: KO3 PUUHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTATOB JEKIMOHHBIX 3aHATHI

- 0.5
Texymas arrecranus Ha JEKIHAX Cpoxu — MaxkcumaJjb
cemecTp, Hasl OlleHKa
yueOHast B 0aJj1ax
Heaes

[Ipoepammmnulii npodyxkm 7,8 100

BecoBoii K03()(puHEeHT 3HAYMMOCTH Pe3YJIbTATOB TEKYIei aTTecTaluu 1o Jekuusam — (.5

IIpomeskyTOUHAS aTTEeCTALMSA IO JEKIMAM — IK3aMeH
BecoBoii k03¢ (puHEeHT 3HAYMMOCTH Pe3y/JIbTATOB IPOMEKYTOUYHON ATTECTALUM 110 JIEKIUAM
- 0.5

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIUEHT 3HAYMMOCTH COBOKYIHBIX
pe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKUX 3ausaATHil — (.5

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJ eI

QoMauiHss paboma 7,15 100




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIed aTTecTaluu 110
NMPAKTHYECKHUM/CEMHHAPCKHUM 3aHATHAM—

IIpomMe:xxyTouHasi aTTeCTALUSA 110 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPAaKTHYECKUM/CEMUHAPCKUM 3aHATHSIM—

3. JlabopaTopHble 3aHATHSA: KO3 PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/ibTaTOB
JIaDOPATOPHBIX 3aHATHH —

Texymas arrecranys Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLICHKa
yueOHast B O0aJju1ax

HeJeJIst

Becosoii K03(l)q)ﬂllﬂeHT SHAYUMOCTH pE3yJIbTaTOB TeKleIeﬁ aTrrecranmu 1o J'laﬁOpaTole)IM
3AHATUAM -

IIpomeskyTOUHAS aTTeCTALMS 10 JIAOOPATOPHBIM 3AHATUAM —
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN aTTECTALHHU 110
J1a00PaATOPHBIM 3AHATUSIM —

4. OnjaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHIH

Texymas atrecTanus Ha OHJIAMH-3AHATUAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B 0as1ax

HeJeJIst

BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAllUM 110 OHJIAWH-
3aHATHSM -

I[IpomeskyTOYHAS aTTEeCTALMSA 110 OHIAWH-3aHATUAM —
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIAWH-
3aHATHAM —

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOUHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Tekymasi arrectauusi BbIIOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajibHast
padoThI/IPoeKTa yuyeOHasi HeJleJisl | OIleHKAa B 0ajljiax

BecoBoii ko3¢ puumeHT Tekylel aTTecTallMM BHINIOJHEHUSI KYPCOBOH padoThI/poeKTa—

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH
padoThI/MPOEKTA— 32AIUUTHI —

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUEHUS MO
JUCLMILIMHE MOY.JISI

4.1. B pamkax BPC npumMeHsIOTCsS yTBEpK/IeHHBIE Ha Kadeape/HHCTUTYTe KpUTEPUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHUH CTYAEHTOB MO AUCLUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEPOIpPHUATHI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurepuu oueHuBanus yueOHbIX J0CTHKEHUN 00y4al0IUXCH

Pe3yabTarsl Kpurepun oneHuBaHusi y4eOHbIX JOCTHKEHUH, 00y4YAKOIIMXCH HA
o0yuyeHHs COOTBETCTBHE pe3yJibTaTaM 00y4YeHHUsi/ MHAUKATOpaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COJEP)KAHUE KOHTPOJIbHO-OUEHOYHBIX MEPONPHUSITUI MO
TUCIUATLITAHE MOTYJISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE

MOYJIAA

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. [IpakTHYecKkre/ceMUHAPCKHE 3AHATHSA

[IpuMepHBII ITIepeyeHb TeEM

1. [TocnenoBaTenbHOCTh PA0OTHI B HHTETPUPOBAHHOM MaKETe MPUKIAJAHBIX TPOrPAMM

CoDeSys.

2. Pecypcbl B CoDeSyS. I'nobanbHble IEpeMEHHBIE.

0 N N L W

[TpumepHbie

. Pecypcet B CoDeSyS. Menemxep 6M0IMOTEK.

. Pecypcer B CoDeSyS. bopTkypHai.

. Pecypcel B CoDeSyS. Kondurypauus tpesor.

. Pecypcel B CoDeSyS. Kondurypauus [TJIK.

. Pecypcer B CoDeSyS. Kondurypamus 3amad.

. Pecypcer B CoDeSyS. HacTpoliku 11e51eBoii miaThopMBbl.

3aJaHusd

®) CoDeSys - Ynpaanenve Tennoobmentukom pro - [PLC_PRG (PRG-CFC)
® Goitn Mpassa Mpoexr Bcraska  fononmewws Onnaiin  Omvo  Cnpaexa

Bleia| DisledsSG) Ln@mE o ] =|=|slola|s|n|- 6| Slols| ke

me[EE R

1 [00DYPROGRAM PLC_PRG
[oood

T2

TOF ?
HE N ﬁ Q woda EJ
[ timestop }—PT E
T4
ro:*‘?
e " @ BT
fa

[0003 HE BOOL:
m T1: TON;
[000§ timest TIME = T=10s;
m timestop. TIME = T#Ss,
[0007] timestopt: TIME:= T1s;
m T2 TOF,
[0008 pr_woda REAL
(0010  pr_steam REAL:
m T3.TON;
0012 T4 TOF.
[0013END VR
| <
T1 @
o ¢ — m®
HE # L
[Ctmest | s
E)—EE® ]

>

[OANATH [39 [POCHOTP

LMS-mardopma — He mpexycMOTpeHa

5.1.3. JIaGopaTopHbIe 3aHATHSA

IIpumepHBIii TIepeYeHb TEM

1. O3HaKoMIIeHHE C KOHCTPYKIMEH U MPUHLIUIIAMU pabOThI TEPMOIIAP U TEPMOMETPOB

COIIPOTUBJICHH:, U3YUYCHUC UX CTATHUYCCKUX U JUHAMHUYCCKUX XAPAKTCPUCTHK.



2. M3yueHne KOHCTPYKIIMU ¥ OCHOBHBIX (DYHKIIMI MUKPOIIPOILIECCOPHOTO MHOTOKAHAIBHOTO
n3Mepurens YKT-38.

3. N3ydenue npuHLnIa paboThl OECKOHTAKTHBIX CPEJICTB U3MEPEHUS TEMIIEPATYPBHI.

4. VccnenoBanue pabOThI TaTYNKOB U PETYIISTOPA YPOBHS.

5. Nzyuenune mporpammupyemoro joruueckoro kontposuiepa [1JIK150 u pabora B
uHTerpupoBaHHoM nakere CoDeSys.

6. U3yuenue cpensl nporpaMmmupoBanust kontposuiepos Gpupmbel SIEMENS Simatic Step 7.

7. Uzyuenne SCADA-cuctemsl pupmbl SIEMENS WinCC V6.

LMS-nmnatdopma — He mpeaycMOTpeHa

5.2. Onucanue BHCAYAUTOPHBIX KOHTPOJBbHO-O0ECHOYHBIX MEPOHPPIHTI/Iﬁ H CpPeacTB
TEKYIIEro KOHTPOJIA 1Mo TUCIHUILVIMHE MOAYJIAA

PaznoypoBHeBoe (qudhepeHInpoBaHHOE) 00YUCHHE.

ba3oBbIi

5.2.1. KouTpoJabHas paGora

[IpuMmepHBIil IEpEeUYEeHb TEM

1. TexcroBsii 361K IL (Instruction List - CicOK UHCTPYKILINA).

2. TexcroBsii 361K ST (Structured Text — CTpyKTypHUpOBaHHBIN TEKCT).

3. I'padmueckmii s3pik SFC (Sequential Function Chart — I[TocienoBaTtensHbie
@yHKIMOHANbHbIE CXEMBI).

4. I'papuueckuii 5361k FBD (Function Block Diagram — ®@ynkuuonansHeie biiokosbie
Juarpammsl).

5. I'padmueckuii s13p1k CFC (Continuous Function Chart — HenpepriBable @yHKIIMOHATbHbBIE
Cxewmsl).

6. I'padmueckuii s3pik LD (Ladder Diagram — Peneiino-Konraktabie Cxembl).

[TpumepHbie 3a1anust

[Tpumep mporpaMMupoBaHus Ha rpaduueckoM si3bike LD

1. O0bsBUTE cO3aHKNE HOBOTO NpoekTa. B oTkpsIBIIEMCS OKkHE «HOBBIN IporpaMMHbIN
koMnoHeHT» Ju1s mporpammbl PLC PRG ykaxwute a3bik nporpammupoBanust LD. ITocne 3toro B
30H€ OpranuzaTopa 00beKTOB MOABUTCS cuMBOJI HOBoro POU, a B paGoueit 00;1acTi — OKHO
penaktopa LD - «PLC_PRG (PRG- LD)».

2. B paznene koga POU Ha 3aroToBke 1enu MEIKHUTE MPAaBOM KJIABUIIIEH MBIIIH B 00J1aCTH
IYHKTUPHOTO MPSIMOYTOJIbHUKA U BBI30BUTE KOHTEKCTHOE MEHIO, U3 KOTOPOTo BbIOEpUTE
aneMeHT «O0OMoTKay. Tak OyAeT MpeAcTaBIeHO UCIIOIHUTEIBHOE YCTPOUCTBO POSKTHUPYEMOI
CUCTEMBI yIpaBieHus. Bompockl HaJy 0OMOTKON 3aMEHUTE MMEHEM CBS3aHHOMU C HEl
nepeMeHHoi, Hanpumep, LAMP — mycTb 310 OyzAer snekTpudeckas gammnouka. [locie nabopa
MMEHU LIEJIKHUTE JICBOU Ki1aBuIeil Ha cBoOoAHOM MoJie pasjaena kojga POU. Cpa3zy nosButcs
MaJIoroBoe 0KHO «OObsIBICHHE IEPEMEHHOI € 3aIIpOCOM THUIIa IepeMeHHON. OHaKo
00BABIATH 3Ty nepeMeHHy!o B pamkax PLC PRG He cienyer, ee Hy>KHO clienarh rJ100anbHOM
NEPEMEHHOM, T.K. IPOEKT OyJeT UMETh €llle U BU3yalln3aluio, B KoTopoi nepemenHas LAMP
Takke OyzeT ncnoisib3oBana. [loaToMy, He MPOU3BO/I HUKAKUX ACHCTBUIA, 3aKpOITE OKHO
«O0bsIBIIEHUE NTEPEMEHHONY.



3. B opranuszarope 00bEKTOB OTKpPOHTE BKIAAKY «Pecypcel», oTkpoiite nanky «I mobanbHbie
nepeMeHHbIe» U B Hell BeiOepuTe «Global Variables». B oTkpbiBIIeMcst okHe
«Global Variables» mexny ximoueBsiMu ciioBamu « VAR  GLOBAL» u «kKEND_VAR»
Habepute ums nepemeHHor «LAMP» u uepes «:» ykaxute ee Tun «BOOL» - aTo noruueckas
NepeMeHHas. Y Ka3aHue TUIa MepeMEHHON MOKHO BBITIOJIHUTH IIPU MOMOIIN « ACCUCTEHTa
BBOZIa», KOTOPBIN BBI3BIBAECTCA U3 INIABHOTO MeHIO: «BcTtaBute» - « Tun», n nanee «CrangapTHeie
turbD - «BOOLy. O0bsiBICHUE IEPEMEHHOM HY)KHO 3aBEPIIUThH 3HAKOM «;». OKHO
«Global Variables» He 3akpbIBaiiTe, T.K. CHUCOK INTOOAIBHBIX MIEPEMEHHBIX elle OyaeT
HOMOJHATBCS, HO JJIs yA00CTBa AajbHEUIIEeH paboThl €ro MOXKHO YMEHBIIUTh U IIEPEMECTUTD B
yroiu pabouei 00acT.

4. Axtuupyiite okHo «PLC_PRG (PRG-LD)» myst npooskeHust paboTbl ¢ HUM. ITO MOXKHO
caenath 6o u3 Biagku POU opranuzaTopa 00bEKTOB, OO0 IIETIKOM JICBOU KIIABUIIICH
MBILIY Ha 10JI€ 3TOro OKHA. [lyHKTUPHBIN NPSIMOYTOJIbHUK clieBa 0T 00MoTKH LAMP 3amenure
eMeHTOM «KOHTaKT», KOTOPbIil OyIeT NPeICTaBIIATh IIyCKOBYIO KHOIIKY CHCTEMBI
ynpasieHus. Borpockl HaJl KOHTAKTOM 3aMEHUTE UMEHEM CBSI3aHHOM ¢ HUM IIEPEMEHHOM,
Hanpumep, ON. O0bsiBIIeHHE 3TOM IepeMeHHo BbimonHuTe B okHe «Global Variables» B
cnenyromei 3a «KLAMP:BOOL;» crpoke. Tun atoit nepemennoi takxe «BOOLy. [{ns pemenns
MOCTaBJIEHHOM 33/1a4M OCTAETCsI BKJIIOYUTH B LIEMb Mexk 1y KoHTakToM ON u oomoTkoit LAMP
3JIEMEHT, OCYLIECTBISIIOIINN 3aJIEPKKY BPEMEHU - TAUMeEp.

5. Coznanue taiimepa B PLC PRG (PRG-LD) npousBoautcs ¢ ucnons3oanueM POU u3
cTaHgapTHON Oubmmorekn. OTKpoiiTe MeHemKep OnbmoTek komannamMu «OKHOY - «MeHekep
6ubnnorex». Beidepure «BcTtaBkay» - «J106aBuTh OubIMOTEKY». OTKpPBIBAETCS 1MAT0IOBOE OKHO
BBIOOpa (aiinoB. Beibepuere «Standard.liby» u3 cimcka 6ubIMoOTEK U JaliTe KOMaHTy
«OTKpBITEY». O3HAKOMBTECH C OTKPBIBIIUMCS CIUCKOM CTaHIAPTHBIX QYHKIMHA U
(GyHKIIMOHATBHBIX O710KOB, MpeanaraeMeix Standard.lib. M3 ciricka taiiMepoB BeIOepUTE
TON(FB), paccMoTpuTe ero cxemy u onucanue paboTsl. DTOT TUI TaiiMepa rnepenaeT
cocrosinue TRUE ¢ noruueckoro Bxona IN Ha Beixox Q ¢ 3a1epKKOM BpeMEHH, 3a/1aHHOM Ha
BxoA PT. Beixog ET orcuntsiBaeT BpeMsi ¢ MOMeHTa nojadyu komanael. Bxoa PT u Beixox ET
umeroT Tin TIME — nepeMeHHbIE BpeMEHN.

6. 3akpoiiTe OKHO MeHe Kepa OMOIMOTEK, TyHKTUPHBIN MPSAMOYTOJIbHUK B IEIMH MEKIY
koHTakToM ON 1 06mMoTKO0IT LAMP 3amenute snementom «Taiimep (TON)», BbIOpaB ero u3
KOHTEKCTHOTO MeHIO (cM. 1. 2). Bompockr Hax cxemoit 6;110ka TON 3aMeHUTE UMEHEM €ro
ak3eMIuIsipa, Hanpumep, TIMER. Tlocne Habopa MeHH MIETKHUTE JIEBOM KIaBUIIEH MBI HA
cB0OOIHOM T0J1€ paszena koaa POU. B nosBusmemcs nuanoroBoM okHe «OO0bsBIeHUE
NEPEMEHHOI» Ha 3aIpOC THUIA IEpeMEHHOM KHoNKoW «OK» nmoarBepauTe npeagaraeMblii TUII
«TON». ABTOMaTH4eCKH B pasjiene 00bIBICHUN MEXK Ty KIIFOUEBBIMU clioBaMu « VAR 1
«END_VAR» nosinsieTcsi onucanue HoBou nepeMeHHOH. OOBSBIATH €€ TI00aIbHON He
CJIeI0BAJIO, T.K. OHA UCMOJIb3yeTcs ToJabKO B pamkax PLC PRG. BmecTo BonpocoB okoJio BXoja
PT ny>xHO yKka3aTh enaemMoe BpeMs 3a/lep:Kki curHaia. @opmar 3anucu nepeMeHHbIX TUIa
TIME Beirmsaut crneayronium odpazom: T#10s, uto cooTBeTcTBYET BpemeHu 10 cekynn. 3amaite
3Hauenue Bxoqa PT B mpegenax 5...15 cexkyna. Ha stom nmporpammupoBanue POU PLC PRG
MOYKHO 3aKOHUHUTh: c(hOpMyTUpOBaHHAs B HayaJle JaHHOTO IoJpas/erna 3a1a4ya OyJeT umMm
peurena. Ho npumenenue 6;10ka TON g0NOIHUTENBHO 1a€T BO3MOKHOCTh KOHTPOJIUPOBAThH
BpeMs, IIPOLIE/IIee OT MOMEHTA [101a4 KOMaH Ibl. YTOOBI HCII0IB30BATh 3TY BO3MOXKHOCTb
HY>KHO ITpUCcBOUTH UMs Bbixony ET. IllenkHuUTE JIEBOM KIIABUILIEH MBIIIU OKOJIO KOHLA JIMHUHU
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Beixoga ET 1 Ha MecTe mosiBUBILIErocsi Kypcopa HabepuTe UMsl nepeMeHHoM, Harpumep, T.
Oo6mwsBaenue s1oi nepemennoit tuna TIME cnenaiite B okne «Global Variablesy.

LMS-mmatdopma — He mperycMOTpeHa

5.2.2. IlporpaMMHBIii IPOAYKT

[IpuMepHBIii IepeyeHs TeM

1. Pa3paboTka B pamkax nporpaMmmHoro npoaykra CoDeSys cuctembl BU3yaTH3aIiu
porpaMMsl Ha si3bike mporpaMmMmupoBanust CFC BKIIIOU€HUS! HACOCOB M 3aIIOJTHEHUS] EMKOCTH.

2. Pa3pabotka B pamkax nmporpaMMmHoro npoaykra CoDeSys cucteMbl BU3yanu3amuu
BKJIFOUCHHS TPYTII HarpeBaTesiell AIeKTPUIECKOM KaMepHOM 1eun (Ha sI3bIKe
nporpammupoBanus LD).

3. Pa3zpaboTka B pamkax mnporpaMMmHoOro npojaykra CoDeSys crcTeMbl BU3yalln3aluu
OTKJIIOYEHUS TOPEIOYHOr0 YCTPOUCTBA (Ha si3bIKe porpaMMupoBanust FBD).

4. Pazpabotka B paMkax nporpamMmmHoro npoaykra CoDeSys BU3yann3anuu CUCTEMbI
YIPaBJIEHUS OTKPBITUEM U 3aKPBITUEM 3aCJIOHKH IIEYHOTO OKHA (Ha A3bIKE IPOrPAMMHUPOBAHUS
CFQ).

5. Pa3paboTka B pamkax nporpaMmMmHoro npoaykra CoDeSys Bu3yanuzaim CUCTEMBI
yIpaBiIeHUS BBIIBUKHBIM 10JIOM 3JIEKTPUUECKON KaMEpHOH 1eun (Ha S3bIKe
nporpammupoBanus LD).

6. PazpaboTka B pamkax rnporpaMMmHoro npoaykra CoDeSys Bu3yanu3anuu CUuCTEMbI
ABTOMATHUYECKOIO PETYJIMPOBAHMS TEXHOJIOTMUECKHUM IMApaMETPOM Ha OCHOBE JBYIO3ULIMOHHOTO
perynupoBaHus (Ha si3bIKe porpammupoBanus FBD).

IIpumepHsIe 3ananHus
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LMS-miardopma — He mpeycMOTpeHa

5.2.3. Otyer no J1a6opaTopHBLIM padoTam

IIpuMepHBIii IepeYeHb TEM

1. O3HaKoMIIeHHE C KOHCTPYKIIMEH U MPUHLIUIIAMU pabOTHI TEpMOIIAp U TEPMOMETPOB
COTIPOTUBIICHUS, U3yUEHUE UX CTATUYECKUX U JUHAMHUYECKUX XapaKTEPUCTHUK.

2. V3y4yeHne KOHCTPYKIIUU U OCHOBHBIX (DYHKIIMI MUKPOIPOIIECCOPHOIO MHOTOKAHAIBHOTO
m3meputens YKT-38.

3. V3yuenue npuHIMNa paboThl OECKOHTAKTHBIX CPEACTB U3MEPEHUS TEMIIEPATYPHI.

4. UccnenoBanue pabOThl TATYMKOB U PETYIISTOPA YPOBHS.

5. U3ydenune nporpammupyemoro jorndeckoro kourposuiepa IIJIK150 u pabora B
uHTerpupoBaHHoM nakere CoDeSys.

6. U3yuenue cpenpl nporpaMmmupoBanust Koutposuiepos Gpupmbel SIEMENS Simatic Step 7.
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7. NU3yuenne SCADA-cuctems! pupmsl SIEMENS WinCC V6.

IIpumepHble 3anaHus

[ToaroroBuTk oTUET 1O J1IabopaTOpHO padoTe "O3HaKOMIIEHHE C KOHCTPYKLIUEN 1
IPUHLIKAIIAMU pabOTHI TEPMOIIAP U TEPMOMETPOB CONPOTUBIICHUS, U3YUEHHUE UX CTATUYECKUX U
JUHAMHAYECKHUX XapaKTEPHUCTHK."

CtpykTypa otuera. B otueT no nabopaTopHoii paboTe cieayeT BKIOYUTH CIeayIOIIe
paszensl:

1. llens pabOTHI.

2. 3agaum pabOTHI.

3. Xox nabopaTopHOil paboThI, MOPSAAOK BHIIOJIHEHHS SKCIIEPUMEHTA U TOJTy4YEeHHbIC
pe3yNbTaThl.

4. TexHOJIOTUYECKUE PacUeThl, X aHAJIU3, TOCTpOEHUE TPpaPuKOB (ITPH HEOOXOIUMOCTH).

5. BeiBOABI.

LMS-mnaTdopma — He mperycCMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPUATHII IPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHHUIINHE MOLYJIs

5.3.1. 3auer

Cnrcok npUMepHBIX BOIIPOCOB

1. CtpykTypa n3mepurenbHoro npeodbpazosarens ['CII. Coeannenne 3BeHbEB KaHana
MU3MEPEHMSL.

2. OcHOBBI U3MEpEHUS TeMIlepaTyp. TeMnepaTypHble Kb

3. IlpuHuMn AeMCTBUSL, KOHCTPYKLUS U IPUMEHEHUE Ta30BbIX, KUIKOCTHBIX U
KOH/ICHCALlMOHHBIX MAHOMETPUYECKUX TEPMOMETPOB.

4. TepmonnexTpuueckuit 3¢ HeKT. 3aKOHBI TEPMOIICKTPUIECCTRA.

5. KoHcTpyKinu Tepmonap 1 MaTepualibl Isl UX U3rOTOBJICHUS.

6. OCHOBHBIE MCTOYHHUKH ITOIPEUIHOCTH NPU U3MEPEHUH TEMIIEPATYPHI C IOMOIIBIO
TEepMoIap.

7. Marepuainsl 115 U3TOTOBJIEHUS U YCTPOMCTBO TEPMOMETPOB CONPOTUBIICHUS.

8. 3mepurenbHble TPHOOPHI TEPMOMETPOB CONPOTHBIEHU. [BYX, TpeX U
YETBIPEXIIPOBOAHBIE CXEMBI ITOAKIIOUEHUS TEPMOMETPOB COIPOTHUBIICHUS.

9. TeopeTnueckre OCHOBBI U3MEPEHUS TEMIIEPATYPbl OECKOHTAKTHBIM CIIOCOOOM.

10. ITpuHIMn AecTBUSA, KOHCTPYKIUS U IPUMEHEHNE TIUPOMETPOB CIIEKTPAJILHOTO
OTHOIIICHUSI.

11. MemOpanHble U cuiIb(OHHBIE TPUOOPHI I U3MEPEHUS 1aBICHUS U PA3HOCTH JaBICHUM.

12. KoHCTpyKIMsl, IPUHIMI JEHCTBUSA U IPUMEHEHHE YIEKTPUYECKUX MAHOMETPOB.

13. KoHCTpyKIMs, IPUHIMIT ASUCTBUS U IPUMEHEHHE YIbTPa3ByKOBBIX IIpeoOpa3oBareneit
JUISL U3MEPEHUS PacXxo/a.

14. CymHocTh MeTO/1a IEPEMEHHOT0 Nepenaia aBJIeHUs 11 U3MEPEHUS pacxoja Cpes.

15. V3mepenue pacxoia mpuOopaMu CKOPOCTHOTO Haropa

16. DnekTpoMarHuTHbIE yCTPOMCTBA Ul U3MEPEHUS PACX0/1a U KOJMYECTBA BELIECTBA.

17. KoHCTpyKITusi, TPUHITUT ACHUCTBUS U TPUMEHEHUE TTOTIABKOBBIX U OYMKOBBIX
YpOBHEMEPOB.

18. KoHCTpyKIMsl, IPUHLIMI JEHCTBUSA U IPUMEHEHHUE YIEKTPUUECKUX YPOBHEMEPOB.

19. KoHcTpyKius, NpUHIMI JEHCTBUSA U IPUMEHEHUE THAPOCTATUYECKUX YPOBHEMEDPOB.
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20. KoHCTpyKIMs, IPUHIUI JEHCTBUSA U IPUMEHEHHUE YIIbTPA3BYKOBBIX U aKyCTHUECKUX
YPOBHEMEPOB.

LMS-nnaTdopma — He nperycCMOTpeHa

5.3.2. DK3aMeH

Cnucok npUMepHBIX BOIIPOCOB

1. ApxuTtekTypa nporpamMmmupyemoro jorundeckoro kourposuiepa (I1JIK).

2. Buemnue uaTepdeich 1 IUKI paboThl MPOrPaMMHUPYEMOT0 JIOTHIECKOTO KOHTpOJUIepa

(TUIK).

3. Cpena nporpammupoBanus CoDeSyS.

4. Cranpaprtasle 136k MOK 1111 mporpamMmmMupoBaHusi KOHTPOJUIEPOB

5. O60061eHHas MOJIeb OTKPBITOM MarucTpaibHO-MOYJIBHOM CUCTEMBI
6. Xapakrepuctuka maructpainu ISA

7. Jlunuu nepenauu JaHHBIX U apOuTpaxka maructpaau VME bus

8. JIunuu npepbIBaHus, CiIy>KeOHbIe U cepBUCHBIE TMHUM MarucTpainu VME bus
9. SCADA-cucrema WinCC. Penakrop Graphics Designer
10. SCADA-cucrema WinCC. Penaxtop Tag Logging

11. SCADA-cucrema WinCC. Penaktop Alarm Logging

12. Knaccuduxanyy aBToMaTU3UPOBAHHBIX NHPOPMAITUOHHBIX CUCTEM

13. TlpeanpoexTHsiii aTan pazpadbotku AUC. ObcnenoBanne U cOCTaBICHUE OTYETa

14. Texnuueckoe obecnieuenne ANC. Cpenctsa coopa, peructpauuu u o0paboTKu
NIEPBUYHOI TEXHOJIIOTUYECKOH MH(pOpMAIH

15. KommiekcHasi aBTOMaTU3MpOBAHHAS CHCTEMa yIPABICHHUS IPEATPUATUEM
16. Texnonorus OPC
17. OPC cepsep OBEH. UncTamnsauus u HacTpoiika

18. IMoaxnrouenue u Hactpoiika OPC cepBepa B SCADA-cucreme
19. SCADA-cucrema MASTER SCADA. ITocTpoeHue cucTeMbl TUCIIETYEPU3ALNN U
BU3YyaIM3alMi TEXHOJIOTHYECKOro Imporecca

20. SCADA-cuctema SIMPLE SCADA. I[locTpoeHue cuctemMbl IUCIIETYEPU3ALIUU U
BU3yaIH3aI[MH TEXHOJIOTHYECKOro Mpolecca

LMS-mnaTdopma — HE mperycCMOTpeHa

5.4 Conepxanne KOHTPOJIBHO-OLIEHOYHBIX MEPONIPUATHI 10 HANIPABJIEHUAM
BOCIIUTATEIbHOM 1eATEeTbHOCTH

HaHpaBJ'IeHI/Iev Bun § Texnonorus | Kommerer Pesynbrar KonTposabHo-
BOCIIMTATEIbHOW | BOCIMTATEIbHOW | BOCHMTATEIBHOU st bl OLICHOYHBIE
JESITeNbHOCTU JESITeNbHOCTU JeSITEIbHOCTH o0ydeHust MepOoNnpUsiTHs
[Ipodeccuonansu | yuebHO- TexHonorus [IK-16 I1-2 3auer
0€ BOCIIUTaHUE UCCJIEIOBATENbCK | (OPMUPOBAHUSA KonTponbhas
asi, Hay4Ho- YBEPEHHOCTH U pabora
HCCJIEIOBATENbCK | TOTOBHOCTH K JlaGoparopHble
ast CaMOCTOSITENTbHON 3aHATUS
YCIEIHON Jlekuun
npodecCuOHATIBH Oruer o
OU IeATEITbHOCTH 1a00paTOPHBIM
paboTam
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[IpakTuueckue/cem
MHApPCKHE 3aHSITUS
[IporpammHBbIi
OPOAYKT

OK3aMeH
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