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1. Heau u 3a7a4M IUCHUTLIVHBI

Leab ocBoeHUS IUCHUIUIMHBL (OpPMHUpPOBaHHE 3HAHUM, YMEHUW, HABBIKOB U
KOMITETEHUIUIA B 00JIACTU MOCTPOCHUS CUCTEM Ha 0a3e MPOrpaMMHUPYEMBbIX JJOTUYECKUX
KOHTPOJUIEPOB U UX UCIOJIb30BaHNE B TPO(HECCUOHATBHOM e TEIbHOCTH.

3axaum.

— WU3Y4YEHUE OCHOB IIOCTPOCHMUSI MHUKPOMPOLECCOPHOM TEXHUKU Ha 0ase
IIPOrpaMMHUPYEMBIX KOHTPOJUIEPOB; BHYTPEHHEN apXUTEKTYPhI M OPraHU3aM1 BHEIIIHUX
CBSI3€1 CHCTEM Ha OCHOBE ITPOTPAMMHUPYEMBIX JOTUYECKUX KOHTPOJIEPOB;

— W3yYEHHE METOJOB MpPOrpaMMHpPOBAaHHA B CHCTEMax Ha OCHOBE
nporpaMmupyemsix Joruueckux koHtpoiuiepoB (IIJIK); mporpamMmHbIX peann3zanuii
aIrOPUTMOB YIIpaBJICHUS B aBTOMAaTU3UPOBAHHBIX cucTeMax Ha 6asze [1JIK;

— ¢hopMHpOBaHUE YMEHUN OCYIIECTBISATH BHIOOP MOAysei BX00B/Bbix010B [TJIK
JUIsl KOHKPETHBIX TPUMEHEHUM;

— HCMOJIb30BaTh CTAHAAPTHI CPEACTB CBS3M HUPPOBBIX MHUKPOMPOLECCOPHBIX
cucrtem ynpasienus ¢ [TJIK u ynpasnstouiumu 9BM;

— TPUMEHSTh COBPEMEHHBbIE CHUCTEMBl M  Cpelbl  MPOrPaMMHUPOBAHUS
IIPOMBILIUIEHHBIX KOHTPOJUIEPOB; OCYIIECTBIATh ICKU3HOE MPOEKTUPOBAHUE CUCTEM Ha
6aze IIJIK Ha ypoBHe OJI0K-CXEM;

— OBJIQZICHUE CITIOCOOHOCTHIO K OCBOCHHUIO HOBOW TEXHUKH, HOBBIX METO/IOB M HOBBIX
TEXHOJIOTHH;

— CHocOOHOCThIO (hOPMHUPOBATH MPE3CHTAIMH, HAYYHO-TEXHUUYECKHE OTYETHI IO
pe3ynbTaTaM padboThl, OPOPMIIATH pe3yIbTaThl UCCIEI0BAaHUN B BUJIE CTATEH 1 TOKIIA10B
Ha HAYYHO-TEXHUYECKUX KOH(EepeHIIHIX.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/;ibHOM MPOTrPaMMbl

Jucuumiunaa "IIporpaMMupoBaHu€e TPOMBIIIIEHHBIX KOHTPOJUJIEPOB" OTHOCUTCS K
JUCIUIUIMHAM 10 BbIOOPY, mpodeccroHanbHOro Hukia no cnenuanbHoctu 15.04.04
«ABTOMAaTH3aLMs TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOCTBY.

HMucuuminna «IIporpaMMupoBaHue MPOMBIIUIEHHBIX KOHTPOJUIEPOB» OMUPACTCS

Ha JUCHUITJINHBI «CHucTeMbl YHpaBJICHUA TCXHOJOITMYCCKUMH ITPOICCCaAMM, «JIEMEHTBI



CHUCTCEM ABTOMATHUKH», «HpOCKTHpOBaHI/Ie CUCTCM aBTOMATH34AIlMM W YIIPABJICHUAD,

«MHUKpOIIPOLIECCOPHBIE CUCTEMBD?, <[ [pOMBIIITIEHHAS AIEKTPOHUKA»

I[JI?I OCBOCHMA JUCHHUIIJIMHBI MAaruCTPAHT AOJIKCH 3HATh: IIPUHIUIILI OpTraHu3alun 1
IMOCTPOCHHA MHUKPOIIPOICCCOPHBIX YCTPOﬁCTB U CHCTEM BBIYHUCIUTEIBLHOU TCXHUKU,
IMPUHOUIIBI OpraHru3aliy IIPOMBIIIJICHHBIX ceTen M ITPOTOKOJIOB CBA3H. MaFI/ICTpaHT
AOJIKCH BJIAJICTb OCHOBAMHM TCOPHUHU aBTOMATHYCCKOI'O YIHPABJICHUS, YMCTh BBIIIOJHATH
pacdeT 3aMKHYTBIX CHUCTCM daBTOMATHUYCCKOI'O PCTyJIMPOBAHMHA. MaFI/ICTpaHT JOJDKEH

o0JaaTh HaBbIKAMU aJITOPUTMHU3ALUH U pa3paboTKU MPOrpaMMHOTO 0OecTieueHusl.

2. TpeOoBaHusl K pe3yJbTATaM OCBOEHHS TUCUMUILINHBI
BrImyCKHHUK TTpOorpamMm MarucTpaTypsl ¢ MPUCBOEHUEM KBamuukamuu «Maructpy»
B pe3ylbTaTe OCBOEHUS JUCHUIUIMHBL lIporpaMmupoBaHre MNPOMBIIIIEHHBIX
KOHTPOJUIEPOB" NOJHKEH 001a1aTh CAEAYIOMMMHI KOMIETEHIIUSIMH, COOTBETCTBYIOIUMU
BUJY NPOPECCHOHATBHON JESATENIbHOCTH, Ha KOTOPBIM OpPHEHTHpOBaHa Mporpamma
MarucTparypshl:

-CIOCOOHOCTHIO pa3padaThiBaTh (HYHKIIMOHATBHYIO, IOTHUECKYI0 U TEXHUYECKYIO
OpraHU3alMI0 aBTOMATU3UPOBAHHBIX U ABTOMATHYECKUX MPOU3BOJICTB, UX 3JIEMEHTOB,
TEXHUYECKOT0, aJIrOPUTMHUYECKOTO M MpPOrpaMMHOro oOecriedeHuss Ha 0Oase
COBPEMEHHBIX METOJIOB, CPEJICTB U TexHOJIOTHI TipoekTupoBanus (ITK-5);

- CHOCOOHOCTBIO OCYIIECTBIATH MOJIEPHU3ALINIO U aBTOMATU3AIINIO IEHCTBYIOIIMX
U MIPOEKTUPOBAHUE HOBBIX aBTOMAaTU3UPOBAHHBIX U aBTOMAaTHYECKUX
MPOU3BOACTBEHHBIX M TEXHOJOTMYECKHX  MPOLECCOB €  HUCIOJIb30BAaHUEM
ABTOMATU3UPOBAHHBIX CPEACTB U CUCTEM TEXHOJIOTUYECKOW MOATOTOBKH IPOU3BO/ICTBA,
pa3pabaThIBaTh U MPAKTUYECKU PEATU30BBIBATh CPEACTBA U CUCTEMbI aBTOMATU3ALUHU U
ynpasieHus pa3nuaaoro HazHadenus (I1K-6);

- CIOCOOHOCTBIO BHIOMPATH ONTUMAJIBHBIE PEUICHUS MPU CO3AAHUM MPOTYKIINH,
pa3pabOTKE aBTOMATU3UPOBAHHBIX TEXHOJIOTM M IPOU3BOJACTB, CPEACTB U CUCTEM
aBTOMATHU3allMH, KOHTPOJIS,, JUATHOCTUKU U HUCHBITAHUM, YIPABJIEHUS MTPOU3BOJICTBOM,
KU3HEHHBIM IMKJIOM MPOJYKIHMH U €€ KayeCTBOM, IMPOTPAMMHOIO OOECHEeUYEHUs, HX

BHEIPEHUN U HPPEKTUBHON HSKCIUTyaTallud C y4eToM TpeOOBaHUN HAIEKHOCTH U



CTOMMOCTH, a TaKiKC CPOKOB MCIIOJIHCHMUI, 0e301macHOCTH KU3HCACATCIIbHOCTU H

skosorudeckoit unctotsl (I1K-10);

B pe3yabTarte 0cBOeHMS TUCHUILINHBI CTYIEHT J0JIZKEH:
3HaTh:
- OCHOBBI MOCTPOEHUSI MHUKPOIPOILIECCOPHOM TEXHUKH Ha 0aze MporpaMMHUPYEMbIX
KOHTPOJIEPOB;
- BHYTPCHHIOK apXUTEKTYpPy M OPraHU3AlMI0 BHEIIHMX CBA3EH CUCTEM Ha OCHOBE
MPOTPaMMUPYEMBIX JJOTHUECKUX KOHTPOJUIEPOB;
- METO/IbI MPOrPAMMHUPOBAHHUS B CHCTEMAX Ha OCHOBE TPOTPAMMUPYEMBIX JIOTUYECKHUX
KOHTPOJIJIEPOB.
- [pOTrpaMMHBIE pealn3alli AJITOPUTMOB YIPABICHUS B ABTOMATHU3MPOBAHHBIX
cucTeMax Ha 0asze MporpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJLIEPOB.
Ymern:
- OCYHIECTBJISTH BBIOOp Moayned BXojoB/BbixogoB IIJIK s  KOHKpETHBIX
NIPUMEHEHU;
- UCIOJI30BaTh CTAHIAPTHI CPEACTB CBSI3U MU(PPOBBIX MUKPOTIPOIIECCOPHBIX CHUCTEM
ynpasiieHus ¢ [IJIK u ynpasnstomumu 9BM.
- NPUMEHATh COBPEMEHHBIE CUCTEMBI U CPEIIbl TPOTPAMMHUPOBAHUS IMPOMBIIUIEHHBIX
KOHTPOJIEPOB;
- OCYUIECTBJISTH ACKM3HOE MpoekTupoBanue cucteM Ha 0aze [1IJIK Ha ypoBHe Onok-
CXEM.
Baapers:
- CIOCOOHOCTBIO K OCBOEHHIO HOBOM TEXHUKH, HOBBIX METOJIOB M HOBBIX TEXHOJOTHUH.
- CIOCOOHOCTBIO (hopMHUPOBATH TPE3CHTAIIUU, HAYYHO-TEXHUYECKUE OTYETHI IIO
pe3ynbTaTam padoThl, 0QOPMIISATH PE3YJIBTATHI UCCIIEIOBAHUI B BUJE CTATEN U JOKJIAI0B

Ha HAyYHO-TEXHUYECKUX KOH(PEpEeHLIUSIX.



4. O0beM AUCHUIIMHBI ¥ BBl Y4eOHOH padoThI

Taoauna 1
Bcero yacos/ 3au. Cemectp
Buj yueOHoi1 padoThI el. 3 4 3 4
(010210 0390 (010 ]0) (010210 0390 0390
KonrtakTHas padora (Bcero) | 145/4,03 | 116/3,22 | 85/2,36 60/1,67 68/1,9 48/1,33
B ToMm uucie:
JIeKIIMOHHBIE 3aHATHS 29/0,81 17/0,48 17/0,48 12/0,33 17/0,48
[IpakTHuecKue 3aHsTUs 58/1,61 | 66/1,82 | 34/0,94 | 24/0,67 | 34/0,94 | 32/0,89
JlaGoparopHbie 3aHATHS 58/1,61 33/0,92 34/0,94 24/0,67 17/0,48 16/0,44
&ifl?;; OATeALHAS  PAOOTA | 4 13/0 97 | 179/477 | 85/2,36 | 58/1,61 | 102/2,83 | 70/1,94
B Tom uncrne:
H(unu) opyeue 8UObL
CamocmosmenbHou pa60mbz.'
Temsl 15 cAMOCTOATENIBHOTO | g9 39 | 507133 | 30/0,83 | 20/0,55 | 30/0,83 | 20/0,55
W3y4YCHUS
[onrotosia i 1abopatopubiM | 500 64 | 45/1 25 | 20/0,56 | 10/0,28 | 27/075 | 18/05
3aHATUAM
HoxroroBka K MpakTHHCCKUM | 300 g/ | 37/104 | 20/0,56 | 10/0,28 | 20/056 | 17/0,48
3aHATUAM
Hozroroska ©| 33/0,91 | 40/1,1 | 15/041 | 18/05 | 25/0,69 | 15/0,41
3a4eTy/IK3aMeHy
Brz HpOMEXYTOUHOH | Sauct/ 3auer/ 3auet Ok3ameH | 3auer OK3aMeH
aTTecTaluu OK3aMeH | DK3aMeH
Obmas Yac. 288 288 288 288
TPYAOEMKOCTh
M CIMILINHBI 3au. ex. 8 8 8
5.Conepxanne TUCHUIINHBI:
5.1 Conep:xanue pa3aesoB IUCHUININHBI
Ta0auma 2
HaunMeHoBaHMe Jexu. | Tpak. | JIa6. | Jexn. | Ipax. J1ao. Bcero/ | Bcero/
Ne 3aH. 3aH 3aH. 3aH 3aH 3aH
pasaejaa yachbl qachbl
n/n HCIMILIAHE /dachl | /4achbl | /49achl | /4achl | /4achl | /4ackl
et 0®0 03®0 0®0 | 0390
Cemectp 3
Mopayas 1
[Iporpammupyem
bI€ KOHTPOJUIEPBL.
1 NHCcTpyMeHTBI 7 17 17 7 17 41 31
IIPOrpaMMHUPOBaH
nst TTJIK

Mopayas 2




SA3b1KH
2 | mporpaMMHUpOBaH 10 17 17 10 17 10 44 37
us [1JIK
HToro 17 34 34 17 34 17 85 68
Cemectp 4
Mopayas 1
3 Jannbie u 6 12 12 - 16 8 30 24
IepEMEHHBIE
Moayasb 2
g | Crammaprisic 6 12 | 12 : 16 8 30 24
KOMITOHEHTHI
HTtoro 12 24 24 - 32 16 60 48
5.2. JIeKIMOHHBIE 3aHATHSA
Ne HaunmeHnoBanme
I /;[ pa3zeyioB Conep:xaHue pa3neja
AUCIHUIITHHBI
ODO Cemectp 3
0630p ITJIK cepun S7-1200, S7-1500 Beemenue B TIAPortal —
[Iporpammupyembie | 0030p  KoMrmoHeHTOB u  ¢yHkuuid. Co3gaHue  MPOEKTa,
KOHTPOJIJIEPHI. KoH(purypamus o6opynoBanus u ceteit. O030p mporpaMMUpPOBAHUS:
1. NHcTpymeHTBI OCHOBHBIC (DYHKITUH, afpecalusi, IepeMeHHBIE. OyHKIUH u
nporpaMMupoBaHusi | GpyHKIHOHANbHBIE Onoku. OpraHu3anuoHHBIE OJIOKH, OJIOKH
ITJIK NAHHEIX. HNuterpanus ¢ cucremamu HMI. Junarnoctuka u
OTJIaJIKa POEKTA.
SA3bIkn S3eiku MOK. luarpammer SFC. Peneiinbie quarpammsl LD (LAD).
2. nporpaMMupoBanust | SI3bIk GyHKIIMOHAIBHBIX 070K nuarpamm FBD. SI3bik MuHERHBIX
TJIK uHcrpykuuid IL. CtpykrypupoBannsiii Tekct ST (STL).
OPO Cemectp 4
Tunbel gaHHBIX. DJIEMEHTApHBIE THUIIBI JaHHBIX. LlemodnciieHHbIe
3 JlaHHbIE 1 tunbl. Jlornyeckui tun. JlencrtBurensHble TUnbl. MHTEpBan
' MepEMEHHBIE BpeMmeHu. Bpemst cytok u gata. Ctpoku. Mepapxus sineMeHTapHbIX
TumnoB. [lonp30BaTeNnbCKHUE TUTIBI JAHHBIX. MaCCHBBIL.
OmnepaTopbl ¥ GyHKITUU. ApuPMETUUECKHIE OTIePaTOPHI.
Omnepatops! OuToBOTO cABUTA. JIornuecknue OUTOBBIE OMEPATOPBI.
4, Crannapribie Omneparopsl BeIOOpa 1 orpanndenus. Oneparopbl CpaBHEHUS.
KOMITOHEHTHI
Marematnueckue QyHkuuu. CrpokoBbie ¢pyHkuu. CTaHIapTHBIC
GbyHKIIMOHATBHBIE OJIOKH
03dP0 Cemectp 3
O630p IIK cepun S7-1200, S7-1500 Beenenue B TIAPortal —
[Iporpammupyembie | 0030p  kommoHeHTOB W (yHkrmui. Co3maHue  MPOEKTa,
KOHTPOJLIEPHI. KOH(pUrypauus ooopyaoBanus u cereir. O630p mporpaMMHUpOBaHUS:
1. HNHCcTpymeHTHI OCHOBHbIE (DYHKIIMH, aApecaliysi, IepeMeHHbIE. DyHKIUU u
nporpaMMupoBaHusi | GpyHKIHOHANbHBIE Onoku. OpraHM3anuoHHBIE OJIOKH, OJIOKH
ITJIK NAHHEIX. HNurerpanus ¢ cucremamu HMI. Junarnoctuka u
OTJIaJIKa POEKTA.
SI3bIKH S3eiku MOK. [Inarpammer SFC. Peneiinbie quarpammser LD (LAD).
2. nporpaMMupoBaHus | SI3bIK pyHKIHMOHANBHBIX 010K Auarpamm FBD. SI3bIk muHeRHBIX
ITJIK uncrpykuuii IL. CrpykrypupoBanusiii Teker ST (STL).




03P0 Cemectp 4

Tunsl maHHBIX. DJeMEHTapHbIE TUIMBI AaHHBIX. LlemoduncieHHbie

3 JlaHHbIE 1 tunbl. Jlormyeckuit tun. JlencrtButensHble TUnbl. MHTEpBan
' MepEMEHHBIE BpeMmeHu. Bpemst cytok u gata. Ctpoku. Mepapxus sneMeHTapHbIX
TunoB. [lonp30BaTeNnbCKHUE TUTTBI JAaHHBIX. MaCCHBBIL.
Omnepatopbl 1 GyHKIIUUA. ApUPMETUUECKHIE OTIePaTOPHI.
CranzapTHbIe Omnepatops! OuToBOTO cABUTA. JIornueckne OUTOBBIE OMEPATOPBI.
4, Omneparopsl BeIOOpa 1 orpanndenus. Oneparopbl CpaBHEHUS.
KOMITOHEHTHI

Maremarnueckue GpyHkiuu. CtpokoBbie pyHkimnu. CTaHTapTHHIE
GbyHKIIMOHATBHBIE OJIOKH

5.3. JlabopaTopHbIe 3aHITHSA

Taoauna 3

Ne
n/n

HaumeHoBaHue pa3jesa 1ucuumiimibl | TemaTruka jjadbopaTopHbIX 3aHsTHI (PadoT)

O®PO Cemectp 3

[IporpamMmMupyemble KOHTPOJLIEPHL.
HNuctpymenTsl nporpammupoBanus [1IJIK

Cuctema nporpammupoBanust TIA Portal V 15.

Coznlanue mpoekTa B COOTBETCTBUU C TEMOM
BKP.

OcHOBBI anropuTMuueckoro s3eika Ladder
Diagram. Crpykrypa mnporpammbl. IloHsTHE
NEPEMEHHOI. OcHOBHBIE OTIEPATOPBHI.
PazpaboTka mnporpamMmMHOro obecreueHus ¢

SA3bikn nporpammuposanus [IJIK peanu3anueil cTanaapTHBIX QYHKIMUNA TalimMepa.

Pazpabotka mporpammsl [JIK ¢ peanmmsanueit
CTaHJApTHBIX (YHKUMN cyeTynka. Pa3zpaborka
nporpammbl  [IJIK ¢ peanuzanmeit ¢yHKIui
00pabOTKM JAHHBIX O BPEMEHH U JIaTe.

O®O Cemectp 4

JlaHHbBIE U IEpEMEHHBIE

CpencTBa BU3yaau3aliy 4€I10BEKO-MaIMHHOTO
uHTepdeiica. Oprannzanus IUQPPOBBIX MOJEH
BBO/1a/BBIBOJIA HA AUCILIee aHe . PaspaboTka
IIPOrpaMMBl IUIK c peanu3anuen
IMIMPOTHOUMITYIBCHOM MOJYJISIIMU BBIXOJHOTO
YIPaBJISIONIETO CUTHATIA.

CTaH,Z[apTHBIe KOMITOHCHTHI

Pa3zpabotka mporpammsl [JIK ¢ peanmmusanueit
¢yHkuMu  cueta  OBICTPBIX  HMMITYJIBCOB.
N3yuyeHue cioXHbIX TUIIOB JAHHBIX. MacCHBBI.
Hudposoii BBOI NaHHBIX C MaHEIH YEIOBEKO-
MaIIuHHOTO uHTepderica. Pa3zpabotka
IPOrpaMMbl  YIIPAaBJIEHUSI TEXHOJIOTMUYECKUM
MPOLIECCOM C HCITOJIb30BAaHUEM IPOTPAMMHOM
peanusauuu [T ][-perynsatopa

0O3®0 Cemectp 3

[TporpamMmmupyemMbie KOHTPOJUIEPHI.
WNuctpymenTs! nporpamMmmuposanus [TJIK

Cuctema nporpammupoBanust TIA Portal V 15.

Coznlanue mpoekTa B COOTBETCTBUU C TEMOM
BKP.




S3piku nporpammupoBanus [1JIK

OCHOBBI  aITOPUTMHUECKOTO si3bika  Ladder
Diagram. Crpykrypa mnporpamMmsl. [loHsTue
MIEPEMEHHOM. OCHOBHBIE OIepaTopkl.
PazpaboTka mporpaMMHOro OOECTeUeHHs C
peanm3anmeit craHnapTHRIX QYHKIHUKA TaiiMepa.
Paspabotka mporpammsel [IJIK ¢ peanuzanueit
CTaHJApTHBIX (PyHKIUN cueTynka. PaspaboTka
nporpammbl  [TJIK ¢ peanuzanumeit QyHximii
00pabOTKHM JaHHBIX O BPEMECHH M JIaTe.

03P0 Cemectp 4

JlaHHBIEC U IIEpEMEHHBIE

Cpe,Z[CTBa BU3YyaJIM3allhuU YCIIOBCKO-MAIlIMHHOI'O
untepderica. Opranuzanus TUGPOBBIX TOJEH
BBOJIa/BBIBOJIA HA JUCILIee maHenu. PazpaboTka
MPOTPaMMBI IJIK c peanuzanuen
H.IHpOTHOHMHy.HBCHOﬁ MOAYJALUMHA BBIXOJHOI'O
YIPaBISIONIET0 CUTHAJA.

CTaHI[apTHBIe KOMITIOHCHTHI

Paspabotka nporpammsel [IJIK ¢ peanuzarueit
byHKIIME ~ c4yeTa  OBICTPBIX  MMITYJBCOB.
H3ydeHue CIOKHBIX TUNIOB JaHHBIX. MacCHUBBI.
[{udposoit BBOA JaHHBIX C MAHENIH YEIOBEKO-
MAaIIMHHOTO uHTepdeiica. Pazpabotka
IpOrpamMMbl  YIPABICHUS TEXHOJIOIMYECKUM
MPOLIECCOM C HCIOJIb30BAHUEM IMPOTPAMMHOMN
peanuzauuu [ TN /[-perynaropa

5.4. IlpakTHyecKue 3aHATHS

Tab6auua 4
Ne .
u/n HaumeHoBaHue pa3aesia JTUCUUILIMHBI TemaTnka NpakTHYeCKUX 3aHATHH (padoT)
ODO Cemectp 3
1 [Iporpammupyembie KOHTPOJIIIEPHI. W3yuenne nmporpammuoro komriekca TIA Portal
WNuctpymenTs! nporpammuposanud [IJIK | V 15
2 SA3b1ku nporpammuposanus [1JIK Wzydenue cucrema nporpammupoBanust STEP 7.
O®O Cemectp 4
3 JlaHHBIE 1 TepeMeHHbIE Nzyuenne ynkmuit [IJIK  mma  oOGpaboTku
JTAHHBIX
4 CraHapTHbIE KOMIOHEHTHI Ocob6ennoctu anredpsl byns
0O3®O0 Cemectp 3
1 [IporpamMmMupyemble KOHTPOJUIEPHL. W3zyuenue nporpammuoro komruiekca T 1A Portal
HNuctpymenTs nporpammupoBanus [JIK | V 15
2 SA3b1ku nporpammuposanus [1JIK Wzydenue cucrema nporpammupoBanust STEP 7.
03P0 Cemectp 4
3 JlaHHBIC 1 TepeMeHHbIE Nzyuenne ynkmuit [IJIK mma  oOGpaboTku
TAHHBIX
4 CraHapTHbIE KOMIIOHEHTHI OcobenHoctu anreOps! byss




6. CamocTosiTesibHAasi padoTa CTYAEHTOB N0 JMCHUIIHHE
6.1. TembI 111 CAMOCTOATEILHOI0 U3YY€CHUSA

Taoauna 5
NeNe

TeMblI 1JIs1 CAMOCTOATEJIHLHOI0 H3YICHUA

=]
~~
=]

[Tpumenenne nporokosna CAN B CeTSX MPOMBITIICHHBIX KOHTPOJIJIEPOB
ITpumeneune AS-Interface
IIpumenenue nporokoiia InterBus.
[Tpumenenue nporokona LonWorks
ITpumenenue npotokona Foundation FieldBus
[T I-perynsitop B AUCKPETHOH popme
Br160op konduryparmu I[TJIK
[epudepuniinbie ycrpoiicra [TJIK.
BBoj ananorossix curaaios B ITJIK.
O6men nanabiMu ¢ TJIK.
Peanuzanus anropurmoB perynupoBanus Ha [TJTK.
CpenctBa nporpammupoBanus u oianaku [1IJIK Siemens STEP7.
Mopnens ISO, OSI u ceTeBble IPOTOKOIIBI pa3INYHbIX YPOBHEH.
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YueOHO-MeTOoAMYeCKOe o0ecriedyeHre CaMOCTOATEILHOM PA0OThI CTY/I€HTOB

1. ®enopos, 0. H. CnpaBounuk wunxkeHepa no ACYTIL IlpoextupoBanue u
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/. OnleHOYHBbIE CpeCTBA
Texkymmi KOHTPOJIb

Bonpocsl k 3a4ery 3 cemectp OPO, O3PO:

S3bIKH IPOrpaMMUPOBaHUS

OnTUMU3HPOBAHHBIN MAITMHHBIN KO/

Co3znanue 010K0B

S7-1200: OnTuMu3upoBaHHBIN OJIOK

S7-1500: OnTuMu3upoBaHHBIN OJIOK

Haunmy4dimmii BO3MOXXHBINA BapraHT XpaHeHus: JaHHbIX B S7-1500
[TpeoOpa3zoBaHre MEKTy ONTUMU3UPOBAHHBIMUA HEONITUMU3HPOBAHHBIMHU TETaMH

O N O WNRE

[Tepenada mapamMeTpoB MEXIy OJOKaMU C ONITUMH3WPOBAHHBIM U CTaHIAPTHBIM
TUTIOM JOCTyIIa

9. KommyHHKaIus ¢ ONTUMU3UPOBAHHBIMH JTAHHBIMU

10.Pa3mep 610ka

11.KommuecTBO opranu3auoHHbIX 010k0B (OB)

12.HoBble bl ganubix B S7-1200/1500. DneMeHTapHbIe THITBI JaHHBIX/
13.Tun nanueix Date_Time_Long

14.BcrioMoratenbHbIe TUIIBI JAHHBIX ISl BPEMCHH

15.Tunsl qanHbIX A1 padoThl ¢ FOHUKOIOM

16.Tun manasix VARIANT (S7-1500 u S7-1200 ¢ FW4.1)

17 . Nucrpykiuu CALCULATE

18.Uuctpykiuun MOVE.

19.Unctpykimu ¢ VARIANT (S7-1500 u S7-1200 ¢ FW4.1).
20.RUNTIME.

21.PenakTop mporpaMMBl.

22.KommenTapun B TaOuIle HAOIOICHHM.

23.CucteMHbIe KOHCTAHTHI.

24.TTonp30BaTeNbCKUE KOHCTAHTHI.

25.Buytpennuii cceutounsiii ID maiis TeroB konTposuiepa u reroB HMI.
26.Pexxum STOP B ciryyae BOZHUKHOBEHHS OIIMOOK.

27.BBenenue B mporpaMMHUpOBaHUE.

28.0OnepanroHHas cCucTeMa U M0JIb30BaTeNIbCKas mporpamMmma.
29.ITporpammusbie 010ku. Opranu3amnuonasie 0y1oku (OB).
30.®ynkumu (FC)

31.3®yuknuonanbHbie 0510kH (FB)

32.2K3eMIUISIPbI

33. MybTHIK3EMILISPHI

34.I'mobGanpHbIe 6510KM HaHHBIX (DB)



35.3arpy3ka 6€3 TOBTOPHON WHUIIMATIA3AITUN
36.B03MOKHOCTH TOBTOPHOTO UCTIOJIH30BaHUS OJIOKOB
37.ABTOMaTHUYECKOE HA3HAYCHUE HOMEpPa OJIOKY

38.3a1anne pakTUIECKOro 3HAYEHHUS Ha BXOJIHOM MapaMeTp
39.3ananue pakTUYECKOro 3HaUEHUsI Ha MPOXOAHOMN MapaMeTp
40.BapuaHnTsl iepeayu napameTpoB

41 Konuenuus xpanenus. Untepdeiicsl 6J10K0B /17151 0OMeHa TaHHBIMHU.
42.T'nobanpHast 00JaCTh TAMSATH

43.JlokanpHas 00JaCTh TAMATH

44.CxopocTh JI0oCTyna K 00J1aCTsIM MaMsTh

45.CoxpaHsieMoCThb

O0pasen OuJera K 3a4ery:
T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Hucuumiuna IporpaMMupoBanue NPOMBINLIEHHBIX KOHTPOJLIEPOB

HNucTutyt DHEPrETUKHU CIIELIMATIbHOCTD ATIIIM/BATII M cemectp 3

1. Tlepenaua mapameTpoB Mexy OJ0KaMH ¢ ONTUMHU3UPOBAHHBIM U CTAaHAAPTHBIM TUIIOM
nocTyna

2. Oynkuuu (FC)

VYTBEPXJIAIO:

« » 20 T 3aB. xadenpoit

Bomnpocs! k 3k3ameny 4 cemectp OPO, O3DO:

CumBoOJIBbHAS aJipecalinsi BMECTO aOCOIIOTHOM ajipecaliuu

Tun nanabeix ARRAY 1 KOCBEHHBIN TOCTYII K 3JIEMEHTaM

Tun manaeix STRUCT u PLC data type

Hoctyn k obyiacTsiM BBo1a/BeiBoIa ¢ momotnbio PLC data types
Be160pouHbIit 10CTYII

Twunel OMOJIMOTEK U PJIEMEHTHI OMOIHOTEK

Tumosast KOHIIEIIUSA

OTanmyust MeXy TUU3UpOBaHHBIMU 00BbekTamu 11t CPU u HMI
Coznanue Bepcuii 0j10Ka

©WoN O wWwdDRE

10.IToBbIIIIeHHE TPOU3BOIUTEIBHOCTH MPHU MIOMOIIY allapaTHBIX MPEPhIBAHUN
11. JononHuTENbHBIE PEKOMEHAAIMH 0 YBEIUYEHUIO TPOU3BOAUTENLHOCTH
12.513b1k nporpammupoBanust SCL: CoBeTbl U peKOMeHIaIu
13.Mcnonp3oBanue 111a0JI0HOB BHI30BA



14 Kakue nmapameTpbl HHCTPYKIIUU 00s3aTeIbHBI?
15.TlepeHoc UMeH IEpEMEHHBIX

16.1Ipumenenue nukiaoB FOR, REPEAT u WHILE
17.Ucnonb3oBanue uHCTpykimu CASE

18.TToBenenue cuetunka s 1ukiioB FOR

19.1luxn FOR c o6patHbIM HallpaBieHUEM

20.ITpocToe co3nanue SK3eMIUIIPOB JIJIsl BRI30BOB
21.06paboTka epeMeHHbIX ¢ TUIIOM JaHHBIX Time (Bpemsi)
22. Tunsl gaasbix S7-300/400 u S7-1200/1500

23.Tlepexos OT MEPKEPOB K II100abHBIM OJI0KaM JaHHBIX
24 TlporpamMmMupoBaHUe CUHXpOOaiTa

25.STEP 7 Safety B TIA Portal

26.KommonenTs! mporpammsl 6e3onacaocta STEP 7 Safety
27.F runtime rpynna

28.F nmoanuce

29. Hasznauenne PROFIsafe agpeca na F-1/0

30.Ouenka F-nepudepun

31.Cocrosiaue 3Hauenui (S7-1200F / S7-1500F)

32.Tumel asHBIX

33.111a6monsr PLC data type ansa F-iporpamm

34. TRUE / FALSE

35.0nTUMU3UPOBaHHASI KOMITUJISILUS ¥ PEKUM HUCIIOJIHEHUS
36.07Ka3 OT UCTIOIB30BaHUS OJOKOB, BIUSIONINX HA BPEMsI
37.0TKa3 OT UCTOIH30BAHUS BIOKCHHBIX BHI30BOB
38.Paznenenue craHAapTHOM MPOTPaMMBI M IPOTPAMMBI 0€3011aCHOCTH
39.Ucnonb30Banre MyJTbTUIK3EMILISIPOB

40.0T1xka3 ot ucnoyib3oBanus nHCTpyKIuit JMP/label
41.006MeH TaHHBIMU MEXIY CTaHJaapTHOU U F-miporpammoii
42.TectupoBanue mporpaMmbl 0€3011aCHOCTH

43.STOP pexum B ciydae mosiBnieHus: F-ommbok

44 Murpauus rnporpamm 0€300acHOCTH

45.0CcHOBHBIC pEKOMEHAIMHU 110 OE30MTaCHOCTH



Oo0pa3zen 0Ous1eTa K IK3aMEHY:

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Hucuuminza IporpaMMupoBanye NPOMBINLIEHHBIX KOHTPOJLIEPOB

NHcTuTyT  DHEpreTuKmn CIEIUATILHOCTh ATIITIM/BATTIIIM cemectp 4

1. Twun ganaeix STRUCT u PLC data type

2. Hasnauenue PROFIsafe anpeca na F-1/0

VYTBEPXJIAIO:

« » 20 T 3aB. kadenpoit

Oo0pa3sen JadopaTopHOii padoThI

JABOPATOPHAS PABOTA Ne 3
PA3BPABOTKA TPOT'PAMMHOTI'O OBECHHEYEHUS C PEAJIN3AIIMEN
CTAHJIAPTHBIX ®YHKIIUA TAUMEPA

Leab padoThl: n3ydenrne QyHKINN TaliMepa U MPUHIIAIIOB €T0 UCTIOJIb30BaHUS B
nporpammax s [TJIK.

Nudopmanus 1ji51 BHINOJIHEHUSA JTA00PATOPHOH padoThI

Bpems Bcerma urpaer BaKHYIO pOJIb B CUCTEMAaxX yIpPaBIEHHs. BOT HECKOJBKO
TUMUYHBIX TPUMEPOB:

° IpU BKIIFOUEHUH 3JICKTPOIPHUBO/IA IBIXKEHUSI KOPMOpa3IaTUhKa OT OyHKEpa
C KOPMOM K KOpPMYIIKaM HEOOXOJUMO B T€UEHHE 2 C MOJaBaTh MPEAYIPEKIAIOIYIO
CBETOBYIO M 3BYKOBYIO CUTHAJIN3ALIMIO;

° B IIpoIIecCce 3anapruBaHus KapTodess MU JOCTHKEHUN TEMIIEPaTyphl B YaHe
120 °C neobxoaumo BblAEpKaTh UHTepBan BpemeHu 20 mMuH. M ToNbKO mociie 3Toro
OTKJII0YATh MOJavy Mapa U HAUUHATh BBITPY3KY TOTOBOW MacChl KapTOQes.

[Tosromy IIJIK nomxkeH mMeTb B CBOEM COCTAaBE TaWMEpPBI KaK 4acTh SI3bIKA
nporpaMMupoBaHusi. Kak MOKa3bIBa€T ONBIT, TaWMEPBI SABISIOTCS MPAKTHUYECKU

HC3aMCHUMBIMHM H OJHUMH U3 HaumbojJIee dYacTo HUCIIOJB3YCMEBIX KOMaHd IIpH



nporpammupoBanun [UJIK. C nomMompro TaliMEpHBIX KOMAaHJ MOXHO CO31aBaTh
IIPOTPAMMHBIE 3aI1a3bIBaHNUs.

B IIJIK S7-1200 mpeacTtaBieHbl B PacHOpsKEHUE MPOTPAMMUCTA CIEAYIOLINAEC
porpaMMHbIe OJOKH, peau3yiouine QyHKIINU TaiMepOB.

TP (Generate pulse) — umnysabCHBIA TaliMep — T€HEPUPYET OJHOKPATHBIM
MMIYJIbC 3aJaHHON JnutenbHOCTU. Korma Ha guckpetHoMm Bxoje IN mmeer mecto
MOJIOKUTEIBHBINA PpOoHT uMtyiibca (3HaueHue usmensiercs ¢ FALSE B TRUE), 3nauenue
Ha BeIxone Q ycraHaBnuBaercss paBHbiIM TRUE W HauuHaeTrcss OTCYET HMHTEpBajia
BPEMEHH, YKa3aHHOro Ha Bxoje PT. B TeueHune Bcero ykazaHHOTO MHTEpPBalla BPEMEHHU
3HaueHHe Ha BbIxoje (Q coxpansiercsa paBHbIM TRUE (HE3aBUCMMO OT BO3MOXHBIX
u3MeHeHul curHaia Ha Bxoje IN), a 1o OKOHYaHMM HHTEpBajla BPEMEHU —
ycranaBnuBaerca B FALSE. [lpu 3ToM 3HaueHHe BpEMEHHM, MPOILIECIUIET0 C MOMEHTA
Hauaja oTcuerta, coxpansiercst Ha Beixojie ET (elapsed time — mporesiiee Bpemsi).

TON (Generate on-delay) — 3aneprxka BkiItoueHus Ha 3aanHoe Bpems. Koryia Ha
AUCKpeTHOM Bxoje IN nMeer MecTo MOJOXKHUTENbHBIM (POHT HMMyJbca (3HaAUYCHUE
m3mensiercs ¢ FALSE B TRUE), HaunHaeTcs OTCUET yKa3aHHOTO MHTEpBalla BPEMEHHU,
[0 UCTEYEHUH KOTOporo 3HadeHue Ha Bbixoje Q ycranaeimuBaercs B TRUE. Ilocne
ycranoBiieHHs Beixoga Q = TRUE 310 3HaueHne coXpaHseTcs B TEYEHUE BCETO BPEMEHH,
noka 3HaueHue Ha Bxojae IN = TRUE. Kak Tonsko IN = FALSE, 3nauenue Ha Beixojae Q
cpa3y ke copaceiBaercs B FALSE.

TOF (Generate off-delay) — 3agep»ka BbIkITIIOUEHHUS Ha 3amaHHoe Bpems. Kormna
3HaueHne IN=TRUE, 3HaueHne Ha BbIXoze Takxke cpasy ycraHasiuBaeTcs Q=TRUE.
Korna 3nauenue Ha BXoxe IN m3mensercs ¢ TRUE na FALSE, maunmHaeTrcss oTcuer
YKAa3aHHOTO MHTEpBaja BPEMEHH, IO MPOLIECTBUM KOTOPOrO 3HAYEHHE Ha BbIxonae
copaceiBaercs B FALSE.

TONR (Timer accumulator) — 3anmoMuHarOIMKA TaiiMep ¢ 3ama3IbIBAaHHEM
BKJIIOYEHHs. BBIXOI 3anOMUMHAIONIErO TaliMepa C 3ama3JblBaHUEM BKIKOYEHUS
ycranaBimBaercss B cocrossHue TRUE mo ucreduenum 3apanee 3aJJaHHOTO BPEMEHM.
Ucrtekiiee BpeMst HakariMBaeTcs: B nepeMeHHou Ha Beixoze ET Bce Bpems, noka Bxoxa IN

= TRUE. Eciu na Bxon IN nogate FALSE, HakorieHue npekpaTuTcs, a Ipu mnojayde



TRUE na IN — Bo3oOHOBuTCcs. Korga HakomjieHHOe 3HAaY€HHE BPEMEHH JOCTUTHET
Tpebyemoro untepBana PT, 3Hauenwe Ha Bbixoge Q ycrtanoButcsi paBHbIM TRUE.
ITonaua curnana TRUE nHa Bxoxa R (reset) cOpackiBaeT HaKOIJIEHHOE 3HAYCHUE BPEMEHU
ET B 0, a 3nauenue Ha Beixojie Q — B FALSE He3zaBucuMo oT curHana Ha Bxoze IN.

BaxkHelmM napaMeTpom Jyisl BCEX MEePEeUUCICHHBIX OJIOKOB TaliMEPOB SIBIIAETCS
JUTMTEILHOCTh 3a7aBaeMoro uHTepBaia BpemeHu PT (preset time), KOTOpyrO YacTo
Ha3bIBAIOT yCcTaBKOW. 3HaueHue yctaBku PT, a Takxe 3HadueHue uctekiiero BpeMenu ET
(elapced time) BbIpaxkaroTcsi B MIWUIMCEKyHAaX U Xpansrtcs B mamsatu IIJIK B Bume
JBOWHOTO ILIEJIONO YHWCJIA CO 3HAKOM. TakoW TUn OaHHbIX umeer Ha3zBanue TIME.
3nauenue tuna AanueiX TIME ucnons3yer unentudukarop T# u MoKeT ObITH BBEICHO
Kak MpocTasi eMHUIla BpeMeHu, Harpumep, "T#200ms"”, wiu B BUJIe KOMOMHUPOBAHHBIX
euHULl BpeMeHu, Hanpumep, "T#5s 200ms”.

RESET_TIMER - cOpaceiBaeT ykazaHHBIM TaliMep NPOTPaMMHO B HMCXOJHOE
COCTOSIHHE.

PRESET_TIMER - ycranaBnuBaeT 3ajaHHOE 3HAaYCHIE BPEMEHHON YCTaBKH JIJIs

YKa3aHHOI'O TanMepa.

IHopsinok BbINOIHEHHS J1a00PATOPHOM PadOTHI

B mporniecce BeimomHeHUsT 1Ta00paTOpHON pabOTHI JJIsl 3aKPEIUICHUSI CBEICHUMA O
crangapTHbeix TamepHbix O01okax TP, TON, TOF u TONR, peanuzoBanubix B I1JIK
Simatic S7-1200, HeoOX0UMO €O3/1aTh HOBYIO MPOTPaMMy, B KOTOPOH 3a7eiCTBOBATH
BCE YKa3aHHbIC TaiMepHBIE OJIOKHU, U UCCIIEIOBATh €€ padoTy Ha J1ab0paTOPHOM CTEH/IE.
3amyck uHTEerpupoBaHHOM cpennl pazpadbotku TIA Portal V15, co3nanue B Heil HOBOro
MIPOEKTA U KOH(PUTYpAITUs UCTIOIB3YEMOTO alapaTHOTO 000PY10BaHUSI OTICAHBI HA CTP.
9.

Jl1st ompeieNICHUs] CHMBOJIBHBIX UMEH HCIIOIh3YEMBIX B ITPOTpaMMe IepEeMEHHBIX
BbIOpaTh B nepeBe mpoekta (Project tree) mynkt PLC 1—PLC tags—Default tag table,
OTKPBITH TAOJHUITy CHMBOJIBHBIX HIMECH IIEPEMEHHBIX, B KOTOPOH ONPEICTUTH CHMBOJILHBIE

MMEHA JIsl CIICTYIOIINX MepeMeHHbIX (Tabi. 13).



Tabnuua 13 CuMBOJIbHBIE MMEHA UCIIONIB3YEMBIX B ITPOEKTE MEPEMEHHBIX

Name Data Type Logical Comment
Address
in0 Bool %10.0 Huckpetnsriii Bxoz 0
inl Bool %I10.1 JIckpeTHbI# Bxos 1
in2 Bool %I10.2 JIMCKpeTHBII BXOA 2
in3 Bool %I10.3 JluckpeTHsiil BXo 3
reset_in Bool %I10.4 JIMCKPETHBIH BXOJ copoca
Tamepa
TONR
out0 Bool %Q0.0 JuckpetHslit BbIxo 0
outl Bool %Q0.1 JluckpetHsiil BIxoa 1
out2 Bool %Q0.2 JIMCKpEeTHBIN BBIXO 2
out3 Bool %Q0.3 JIucKkpeTHbIN BBIXO 3
t0 Time %MDO 3HauyeHue BpeMeHu Ha Bbixoqie ET
tl Time %MD4 3HaueHue BpemeHu Ha Bbixoje ET
t2 Time %MD8 3HaueHue BpemeHu Ha Bbixoje ET
t3 Time %MD12 3HauyeHue BpeMeHH Ha Bbixojqie ET

Janee HeoOX01UMO 100aBUTh B MPOEKT HOBBIN KOJIOBBIN 010K Tuma Organization

Block, Program cycle — opranu3aiiuoHHbIN OJIOK [UKIHYECKOTO UCIIOJIHEHUS C BBOJIOM

nporpaMmbl Ha s3bike SCL. HeoOxoaumbie 71t 3TOTO JeWCTBUS ONMCcaHbl Ha cTp. 11.

Tak kak TaﬁMeprIe OJI0KH SBJISIOTCS TOTOBBIMHU K MCIIOJIb30BAHUIO CUCTEMHBIMU

Os0KaMu, peaqu30BaHHBIMU B MakeTe Simatic Step 7, To 171 uX BBOJA B MpOrpamMmy He

cieyeT HabupaTh BPYYHYIO COOTBETCTBYIOIIMI KO, @ HY>KHO BOCIIOJIb30BaTHCS OAHUM

13 IByX BapUAHTOB:

. MIOMECTHUB KypCop B paboueM OKHE BBOJIa MPOrPaMMbl B HY>KHOE MECTO, MEPEUTH

Ha  IIaHCJIb

UHCTpYKIMi  Instructions,

OTKPBITh

BKIaAKy Instructions—Basic




instructions— Timer operations 1 JBaX /bl IIEIKHYTh JIEBOW KJIABUIIICH MBIIIN HAa 3HAUKE
HY>KHOTO OJIOKa;

. CHauaja TNepedTH Ha TaHellb HHCTPYKIUK Instructions, OTKpBITH BKIAAKY
Instructions—Basic instructions—Timer operations U HEpeTAlIUTh MBIIIBIO 3HAYOK
HY>KHOT'O 0JI0Ka B HY>KHOE MECTO MPOTrPaMMBlI.

[Ipu sTom cpena Simatic Step 7 aBTOMaTHYECKH NPEMJIOKHUT CO3/1aTh HOBBIM
CUCTEMHBIN OJIOK JTaHHBIX, CBA3aHHBIA C (DYHKIHMOHAJIBHBIM OJIOKOM Taiimepa, U B
nosiBuBIIeMcs: auaigoroBoM okHe "Call options” mpeaioXUuT BBECTH Ha3BaHHE OJIOKa
JTaHHBIX. B 1aHHOM ciyyae HEOOXOIMMO COTJIACUTHCS C MpeIaraéMbIM M0 YMOJTYaHUIO
BapuaHtoM u mpocto HaxaTh OK. B pesymprate storo B paboueM OKHE BBOJA
MIPOrpaMMBbI MOSIBUTCS KOJOBBIN OJIOK TaliMepa, UMEIOIIUN TPUMEPHO CIEAYIOUN BU/L:
"IEC_Timer_0_DB".TP (IN: =_bool_in_,

PT: =_time_in_, Q=>_bool _out_, ET=> time_out );

B naHHBIN KOMOBBIN OJ0K B CKOOKAaX HY>KHO BBECTU MEPEMEHHBIE, SIBIISFOLTHAECS
BXOJHBIMU M BBIXOJHBIMM MapameTpamu. Tak, cnpaBa ot nmapamerpa "IN” momenieHa
nojackaszka bool in_, 4TO rOBOPUT O TOM, UTO AAHHBIA MapaMmeTp ABISIETCS BXOJHBIM
napamMeTpoM 0J0Ka TaiiMepa U Ha €ro MeCTe JOJDKHA OBITh yKa3aHa MepeMeHHas TUTa
Bool. B xauectBe mapametpa "PT"” (ycTaBka) MOXeT ObITh YKa3aHa Kak IepeMeHHas TUIa
Time, Tak ¥ KOHCTAHTa TOTO K€ THUMa, Hanpumep, T#5s. [l BeIxoaHOro mapametpa Q
HY’KHO yKa3aTh BBIXOJHYIO IlepeMeHHYIo Tumna Bool, a ny1s Beixonnoro napamerpa ET —
nepemMeHHyto tuna Time, B KOTOpoi OyJIeT aBTOMAaTHYECKH COXPaHATHCSI HAKOIJIEHHOE
3HAYCHHUE BPEMEHH, T. €. BpEMs, TIPOIIIEIIee C MOMEHTA TMO/IaYl CHUTHAJIA Ha BXO] OJI0Ka
taiimepa. [Tapamerp ET M0OHO HE yKa3bIBaTh, €CJIM B 3TOM HET HYK/IBL.

Takum o00pa3om, B HporpamMmy HYKHO J0OaBUTh BCE YETHIPE HCCIEAYEMBIX
TaMEpPHBIX OJIOKAa W B KAaueCTBE HMX BXOJHBIX M BBIXOJHBIX IapaMETPOB 3a7aTh
onpeereHHbIe B MPOEKTE MEPEMEHHBIE TaK, KaK 3TO MOKAa3aHO HIDKE.

Kon nmporpammel ucciienoBanust paboTsl TaliMepoB Ha sizbike SCL

//oHOKPATHBIN UMITYJIBC

"IEC_Timer_0_DB".TP(IN:="in0",

PT:=T#3s, Q=>"out0", ET=>"t0");



//BKITIOUEHUE C 3amma3bIBAHUEM

"IEC_Timer_0_DB_1".TON(IN:="in1",

PT:=T#5s, Q=>"outl", ET=>"t1");

//BBIKJTFOYCHHE C 3ama3IbIBaHUEM

"IEC_Timer_0_DB_2".TOF(IN:="in2",

PT:=T#2s, Q=>"out2", ET=>"t2");

//BKITIOUEHUE C 3aIa3/IbIBAHIEM C HAKOTUICHUEM BPEMEHH

"IEC_Timer_0_DB_3".TONR(IN:="in3",

R:="reset_in", PT:=T#10s,

Q=>"out3", ET=>"t3");

3arpy3uts nporpammy B [IJIK 1 nccnenoBats ee paboTy Ha CTEH/E.

Jlia 3akperuieHus: MOMy4YeHHBIX 3HaHUM 0 padote TaiiMepHbIX OsokoB B I1JIK
Simatic S7-1200 mpemnaraercs caMOCTOSITEIBLHO IPOAYMATh PEIICHHE IPHBEICHHOM
HIDKE 3a7a4M YIIPABJICHUS AJICKTPOJABUTATENIEM JICHTOUHOTO TpaHCHOpTEpa, JOMOJHUTD
CO3JaHHYI0 TPOTPaMMy HEOOXOJAMMBIM KOJIOM, PEAIM3YIOIMIUM 3TO pEIIeHue, |
MIPOIEMOHCTPUPOBATH MIPEMOAABATEIIO €€ padoTYy.

3amava ynpaBJieHUS JIEHTOYHBIM TPAHCIIOPTEPOM

HmeeTcst JIGHTOUHBIN TpaHCTIOPTEP IS TPAHCIIOPTUPOBKU CYyXOr0 KOMOMKOpMA U3
OyHKepa B CMECUTENbHBIM 0ak JJisd MOCIEIYIONIEr0 MPUTOTOBICHUS KUAKOTO KOpMa.
TpancnopTep NpUBOAUTCS B JABUKEHHE DJIEKTPOJIBUTATENEM, KOTOPBIA BKIIOYAETCS U
OTKJIFOYAETCSl 4Yepe3 MPOMEKYTOUYHOE pejie M MAarHUTHBIM TyCKaTellb CUTHAJIOM C
nuckpetHoro Beixoga Q0.7 kontpoiuiepa: Q0.7 = TRUE cooTBETCTBYET BKIIOUEHHOMY
coctosiHulo Tpancnoprepa, a Q0.7 = FALSE - BbikiatoueHHOMY. BxiatoueHune u
BBIKJIFOYEHUE  DJICKTPOJIBUTaTeNIsi MPOU3BOAUTCA  KHOINKOM, TMOJKIIOYEHHOH K
nuckpetHomy Bxoxay 10.7 kourpomnepa. [Ipu naxaroit knonke (10.7 = TRUE) nBurarens
JOJDKeH OBITh BKJIIOYEH, npu otmyineHHoi kHomke (Q0.7 = FALSE) — BbIkiIIOueH.
NwmeeTcst Takke npeaynpeauTesibHas 3ByKOBasi CUTHAIM3ALUSI, yIIpaBisieMass CUTHAJIOM
¢ auckpetHoro Beixoaa Q0.6 KoHTpoJLIEpa.

Bxon:

10.7 — xkHOIIKA BKIIFOUEHUS/BBIKITIOYEHUS JICKTPOBUTATEINS.



Beixoasr:

Q0.6 — 3ByKoBas curnanu3zanus; Q0.7 — AMEKTPOBUTATEb.

ITocTanoBKka 3agaun

1. IIpy Ha)kaTWKM KHOIIKM BKJIIOYEHHUS CHAayajla BKIIIOYAETCA M B TEUEHHE 2 C
pabortaer 3BykoBas curHanuszanus. Ilocne oTkiIrOYEHHsS 3BYKOBOM CUTHAIU3alluU
BKJIFOYAETCsI DJIEKTPOABUTATEIb TPAHCIIOPTEPA.

2. Ilpy OTKJIFOYEHUH KHOIIKH 3JIEKTPOJBUTATENb OTKIFOYAETCS C 3a1epkKKoH 15 c,

HEOOXOAMMON /JI1 OYMIIEHUS JIEHTHI TPAHCIIOPTEPA OT OCTATKOB TPAHCIIOPTHUPYEMOTO

KOpMma.

Conep:xanue oryera

1. Ha3zBanue u 11e1p paboTHI.

2. CxeMbl IOAKIIIOYEHHSI TUCKPETHBIX BXOJIOB U BBIXOJIOB K KOHTPOJLIEPY.

3. BpemeHnHble auarpaMMbl W3MEHEHHWS CHUTHAJIOB Ha BXOJaX M BBIXOJaX
HCCIIETyeMbIX TalMEPHBIX OJIOKOB.

4. BBIBOOEL.

KoHTpoJsbHBIE BONIPOCHI

1. JInst kakux 1eseil uCnob3yroTces TaiiMepHbie 0J10ku B mporpammax [TJIK?
2. Kakue Taiimepusbie 010k peanuzobanbl B [TJIK S7-12007?

3. KakoBo Ha3HaueHHne BX0a0B U BEIXoA0B 0j10k0B TP, TON, TOF?

4. KakoBo HazHauenue Bxojaa R 6moka TONR?

5. B yeMm cocrout orinnune 610ka TONR ot 6510ka TON&?
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9. MaTepuaibHO-TeXHUYECKOE o0ecneyeHne TN CIUIINHBI
Jlekiuu MO MUCHUIUIMHE YUTAIOTCS B y4eOHBIX ayauTopusx kopmyca [THTY.
[IpakTUueckue 3aHATHS MPOBOAATCS B CHEUUATU3UPOBAHHBIX YUEOHBIX JIaOOpaTOPUSIX
ACVYTII kadenpst «ATIIID».
CTyAeHTBl MOJHOCThIO 0OecredYeHbl YUeOHBIMU U METOJUYECKUMH MaTepHuallaMu,
pa3paboTaHHBIMM Ha Kadeape g OpraHu3alMu MX OOY4YEHHS MU KOHTPOJIS €ro

pe3ynbTaToB. JlJabopaTopHbIE CTEHABI:

1. «Cucrema apromatuyeckoro ynpasienuss OBEH (CAY-OBEH-HH)»

2. «Ctenn Ha 0a3ze mporpamMmmupyemoro peie Siemens LOGO»

3. Crenn Ha 0aze TexHudeckux cpeacts apromatuszanuu OMRON,;

4. Crenn Ha 6a3e MPOrpaMMHUPyEMOTO JIOTHYECKOT0 KOHTpoJuiepa Siemens S7-
1200;
Paszpaborumk:

Jlonen kad. «ATIID 4//% /Mlyxus B.B./

CorJ1acoBaHo:

H.o. 3aB. kadenpoii «ATIIID» /XakumoB 3.J1./

Hupekrop JYMP /MaromaeBa M.A./




