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1. Henu u 32124 TUCHUNIHHBI

Lenbto mpenoaaBanus nuctUIINHbI "TIpoMbliieHHbIe HHTEpQeiich!" SBsercs:

-SIBJIIETCS OBJIQJICHHE CTYJCHTaMH OCHOB IIOCTPOEHHUS M aHalii3a IPOMBILIUICHHBIX CEeTe u
MPUMEHEHHUS TPOMBIIIJICHHBIX HHTEp(eiicoB

OCHOBHBIMH 33JJa9aMU JUCIUILTAHBI SBIISFOTCS:

- U3y4eHHe MOJIeNIel, TUIIOB, CTAHIAPTOB, HHTEP(EICOB 1 MPOTOKOJIOB MPOMBIIIICHHBIX CETEH;

- ¢opMupoBaHUE YMEHHS TPUMEHEHUS MPOMBINIICHHBIX CETEBBIX TEXHOJOTUHN IS TOCTHKEHUS
TpeOyeMoro ceTeBoro cepBuca (0€30TKa3HOCTh, YCTOMUYMBOCTH K BPEIHBIM (DaKTOpaMm Cpelbl,
MPOU3BOIUTENIBHOCTD U T.J.);

- (GopMHpoBaHUE HABBIKOB OOOCHOBAaHHOTO BbIOOpA MPOMBIIIICHHOTO TEIEKOMMYHHKAIIMOHHOTO
o0opymoBaHus

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIM MPOrpaMMsl

JlucuumninHa OTHOCUTCS K BapuUaTUBHOM 4YacTW NPOGECCHOHATIBHOIO IMKJIA IPOrpaMMBbI
OakanmaBpuata ¢ INpHcBOeHHEeM KBanu(pukauuu «bakamaBp» mo HampasieHuio noarotoku 27.03.04
"VnpapneHre B TEXHUYECKUX CUCTEMax '

Jost mzydenust quctuiinabl "TIpombinuieHHbIE HHTEPQEHCH TPEOYIOTCS 3HAHHS IO CICTYIOITUM
quciuruiiHaM:  «Teopuss aBTOMAaTHYECKOTO  YOpPaBIEHUS», «YIPaBISIONIME MUKPOIPOLIECCOPHbBIE
KOMILIEKCBI», «DJIEKTPOTEXHUKa», «BBIUMCIUTENbHBIE CUCTEMBI, CETH U TEJICKOMMYHUKALIUNY,
«Pusuka», «MaremMaTuka».

B cBoro ouepens, nanHas aucrurinHa "TIpoMelieHHbIe HHTEPGENUCH SIBISETCS MPEAIISCTBYIOMICH IS
muctumuinH: «CucTemMbl TeIeMEXaHWKHU U almaparypa Iepeiayd AaHHbIX», «CHCTeMbl YHCIOBOTO U
MPOrPaMMHOTO YIpaBlieHUs», «[[poeKTHpOBaHNE aBTOMATU3UPOBAHHBIX CHCTEM.

3. TpeOoBaHus K pe3yibTaTaM OCBOEHHS TUCHUIIUHBI

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUTUX KOMITETEHITHI:

® CrIIOCOOHOCTBIO K CaMOOpTraHu3aIu u camooopasosanuio (OK-7);

® CIIOCOOHOCTBIO OCYIIECTBIATH IOMCK, XpaHeHHe, o0paboTKy M aHanu3 uHPOpMALUU U3
Pa3IUYHBIX MCTOYHMKOB M 0a3 JaHHBIX, NMPEACTaBIATH €€ B TpebyeMoMm ¢opMaTe C UCHOJIb30BaHHUEM
UHGOPMAIIMOHHBIX, KOMITBIOTEPHBIX M ceTeBbIX TexHomorui (OITK-6);

® CIIOCOOHOCTBIO YYUTHIBATH COBPEMEHHBIE TEHACHIIMM PA3BUTHUS SJIEKTPOHUKH, U3MEPUTEIHLHOU 1
BBIYHCIIUTEIILHON TEXHUKH, MH(GOPMAIIMOHHBIX TEXHOJOTUM B CBOEH MPodeCcCHOHATBHON ACATEIHHOCTH
(OIIK-7);

® CIIOCOOHOCTBIO BBITIOJIHATH AKCIIEPUMEHTHI Ha JEHCTBYIOMNX 00BEKTaX MO 33aHHBIM METOIMKaM
u o0pabareiBaTh pe3ylbTaThl C TPUMEHEHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA H
texandeckux cpencts (IIK-1);

® CIIOCOOHOCTBIO OCYILIECTBIISATH COOp M aHAIN3 UCXOAHBIX JAHHBIX JJIS pacueTa U MPOSKTHPOBAHUS

CHCTEM U CpeCTB aBToMaru3amuu u yrnpasienus (I[1K-5);



® CIIOCOOHOCTBIO MPOM3BOJUTH PACUEThl U IMPOEKTUPOBAHHME OTIENBHBIX OJIOKOB M YCTPOWCTB
CHCTEM aBTOMAaTH3allMM U YIIPaBJIECHUS U BbIOMPATh CTaHAAPTHBIE CPEICTBA aBTOMATHKH, U3MEPUTEIbHOMN
U BBIUMCIUTEIBHOW TEXHUKH JUIsI TPOEKTHUPOBAHUS CHCTEM aBTOMATHU3allMM U YIPaBICHUS B
COOTBETCTBHUH ¢ TexHHueckuM 3amanuem (I1K-6);
B pe3syJsbTare 0cBOCHUS! AUCHHUILIMHBI CTYJCHT J0JKEeH
3HATh:

e Oco0eHHOCTH apXUTEKTYPBI PACIPEACICHHBIX CUCTEM cOOpa JaHHBIX U YIIPABICHHUS.

e Mozenb OTKPBITON NIPOMBIIITICHHOM CETH.

e licnonp3yemble TONOJIOTUH CETEN.

e @usnyeckue cpeapl Nepesadn JaHHbIX B IPOMBIIIEHHBIX CETSIX.

e OCHOBHBIE KOMIIOHEHTBI TPOMBIIIJICHHBIX CETEH.

e [Ipotokosel oOMeHa nHpopmaruei.

e PacnpocTpaHeHHBbIE CTaHAAPTHBIC IPOMBIIITICHHBIE CETH.

e OCHOBHBIE XapaKTEPUCTUKH ITPOMBIIIJIEHHBIX CETEH.

yMeThb:

e OueHuBaTh TPeOOBAHHUS K CETAM Iepeadn WH(OPMAIIHH.

e BriOupaTh TUI MPOMBIIUIEHHON CeTH, (PU3NUECKUI KaHaT U POTOKOJL.

e [IpoexTupoBaTh NPOCTEHIINE CPECTBA CONPSKEHUS C CETHIO.

BJIAJETh:

® HaBBIKAMH HACTPOMKH OCHOBHBIX KOMMYHUKAIIMOHHBIX YCTPOMCTB M MPOMBIIIUIEHHBIX HHTEP(HEHCOB.

® HaBBIKAMH NPOEKTUPOBAHMS U HAJIAJKH CETEBBIX CTPYKTYpP U UHTEpdeicoB

4. O0beM AUCHUILVINHBI U BBl y4eOHOH padoThI
OO01mast Tpy10€MKOCTh TUCITUTIIIMHBI COCTABIsET 4 3a4eTHBIX enuHanIl uiu 144 gaca.

O0bemM TUCUUIJIMHBI M BUAbI y4e0OHOH padoThI

Taoauna 1
Bcero CemecTpsbl
Bup yyeOHoli padoThl 4acoB/3a4.eq. (01010] 390
(01010) 300 6 7
KonTakTHas pa6ora (Bcero) 64/1,78 16/0,44 64/1,78 16/0,44
B Tom uncne:
Jlexuun 32/0,89 8/0,22 32/0,89 8/0,22
Ipakrrueckue 3ansaTus (I13) 32/0,89 8/0,22 32/0,89 8/0,22
CamocrosiTeibHas padora (Bcero) 80/2,22 128/3,56 80/2,22 128/3,56
B Tom uncne:
Pedepar (npesenrars) 20/0,56 58/1,62 20/0,56 58/1,62
IToaroToBKa K MPaKTUYCCKUM 3aHATHIM 30/0,83 40/1,11 30/0,83 40/1,11
IMoaroroBka K 3a4eTy 30/0,83 30/0,83 30/0,83 30/0,83
Bupg npomexyTouHoit aTTecTanuu 3a4eT 3a4eT 3a4eT 3a4eT
O0mas TPy10eMKOCTh TUCHMILIHHBI 144/4 144/4 144/4 144/4
Yac./ 3au. en.




5. Coepskanue QU CHUITHHBI

5.1. Pa3gein! AMCOUILINHLI H BUABI 3aHATHIA

Taoanmna 2
JIek1r. 3aH. [IpakrT. 3aH.
Ne HaumeHoBaHue pa3jaesa Bcero wacos
/n JTACHHUILTHHBI Hachl 1aChl
1 OPO | 300 | OPO | 300 | OPO | 300
Mopnyas 1
1 OCHOBBI HOC”EpoeHI/ISI npoymmneHHHx 10 2 10 2 20 4
cerel M nHTEpdercon
Monayan 2
2. | OcuoBubie npombinmtennpie mpotokonsl | 12 [ 2 | 12 | 2 | 24 | 4
Moayvab 3
3 AnmapaTtHoe o0ecrieueHre 1 3aIuTa OT 10 4 10 4 20 8
MOMEX.
Bcero yacos 32 8 32 8 64 16

5.2. JlekKiMOHHBIE 3aHATHA

Tabauna 3
Ne n/mt HanmenoBanue paszaena Conepxanue pasaena
JUCLUTIIAHBI
Mopnyas 1
OCHOBBI ITOCTPOCHHS OO0mue cBeneHUS O MPOMBIIUICHHBIX ceTsX. Mojenb
1. IPOMBIIIUICHHBIX CETCH OSIl. HWurepdeticer RS-485, RS-422 u RS-232.
uHTepdeiicoB Wurepdeiic "TokoBas metus".
Moayas 2
HART-npoTokoi. CAN. Profibus. Modbus.
OCHOBHBIE IPOMBIIIICHHBIE .
2. [Ipombinennsiit Ethernet. becipoBoiHbIe noKanbHbIE
IIPOTOKOJIBI
ceTu
Monayas 3
CereBoe obopynoBanue. Kabenu st MpOMBIILIEHHBIX
ceTeil. 3ammra OT nomex. 3aszemieHue. [IpoBonHble
ArnmapaTtHoe o0ecriedeHue u
3. KaHaJbl Mepefayd CcurHaiaoB. IlapasuTHble CBS3H.
3aluTa OT IoMeX.
MeTonbpl PKpaHUpPOBAaHUS M 3a3eMJICHHMS. 3aluTa
IIPOMBIIIIEHHBIX CETEN OT MOJIHUHU.

5.3. llpakTnyeckune 3aHATHS

Tab6auuna 4
Ne HaunmenoBanue pasnena N
HaumeHoBaHME IPaKTUYECKOI pabOThHI
/o IUCIAIUINHBI
Hacrpoiika nanenu CI1307 ms cetn Modbus RTU.
OCHOBBI TTOCTPOCHHMSI Hacrpotika cszu CI1307 ¢ TTJIK110 mo mporokoay Modbus
1 MPOMBIIICHHBIX CETCH U RTU (Master/Slave).
nHTEep(elicoB Hacrpoiika cBs3u ITJIK110 ¢ MasterSCADA 4D mio
npotokosry Modbus RTU (Master/Slave).




Hacrpoiika cBsizu CI1307 ¢ [TP114 no nporoxory Modbus
9 OCHOBHBIE TIPOMBIIILJICHHBIE RTU (Master/Slave).
IPOTOKOJIBI Hacrpoiika cBsizu CI1307 ¢ ITUB1 o nmpotokorny Modbus
RTU (Master/Slave).
AnnapatHoe oBecrieueHue 1 Oo6wmen o mpotokoxy Modbus TCP gepes Ethernet.
3 JAIIATA OT IOMEX [Toaxmouenne OPC CoDeSyS V2.3.
' Peanmmzauus WEB-cepsepa.

6. CamocTosiTe1bHasi padoTa CTYAEHTOB MO AUCHHUILINHE

CamocTtosaTenbHass paboTa BKJIIOYAET: IMOBTOPEHUE CTYJCHTOM W3JI0)KEHHOTO Ha JIEKIUSIX WU
MPAKTUYECKUX 3aHATHIX Y4eOHOro MaTepuana, pelieHHe WHAMBHIYalbHBIX JIOMAIHUX —3ajad,
MOJIFOTOBKY K KOHTPOJIbHOMY ONPOCY U K3aMEHY.

CamocTtosTenpbHas paboTa, HampaBlieHHas Ha YrIIyOJieHWE W 3aKpeIuieHHe 3HAaHUM, a Takke
pa3BUTHE MPAKTUUYECKUX YMEHUHN 3aKIIF0UaeTCs B!

- aHAIM3E TEOPETUYECKHUX U (PaKTUUECKUX MATEPUANIOB I10 33IaHHON TeMe, POBEACHUH PacUeTOB,
COCTaBJICHMM CXEM M MOJeJieil Ha OCHOBE CIIEHapUeB pabOThl TEXHOJOTHYECKOro O0OpyAOBaHUSA H
IIPOU3BO/JICTBA,

- U3YYEHUHU TEM, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO TPOPAOOTKY,

- WM3YYEHUHU TEOPETHUECKOT0 MaTepuala K MPaKTUUECKUM 3aHITHSIM,

- BBINIOJTHEHUY 33JaHUI Ha MPAKTUYECKUE 3aHATHS,

- HOJIOTOBKE K 3K3aMEHY.

6.1. IloaroroBKa K NpaKTHYECKUM 3aHATHAM

Ne HaunmenoBanue pasnena .
HaumeHoBaHME IPaKTUYECKOI pabOThHI
/o IUCIAIUINHBI
Hacrpotika nmanenu CI1307 mast cetu Modbus RTU.
OCHOBBI ITOCTPOCHUS Hacrpoiika cBsizu CI1307 ¢ TIJIK110 mo mpotokoixy Modbus
1 MIPOMBIIIICHHBIX CETEH U RTU (Master/Slave).
uHTepdeiicoB Hacrpoiika cBsizu [TJIK110 ¢ MasterSCADA 4D no
npotokosry Modbus RTU (Master/Slave).
Hacrpotika csizu CI1307 ¢ TTPxx mo nmporokoiay Modbus
5 OcCHOBHBIE TIPOMBIIIICHHBIE RTU (Master/Slave).
MIPOTOKOJIBI Hacrpoiika cBs3u CI1307 ¢ I[TUB1 o mpoTtokoiry Modbus
RTU (Master/Slave).
AnnaparHoe obecrieuenne 1 O6men o mpotokosry Modbus TCP uepe3 Ethernet.
3 SAITA OT TIOMEX [Monxmouenne OPC CoDeSyS V2.3.
) Peanuzanuss WEB-cepsepa.

6.2. Tembl pedepaToB

- Tlpomsbimiennas muHa AS-interface

- IIpompiiennas muHa CANopen

- IlpombinuieHHBIE OECTPOBOHBIE CETU
- Ilpompbimiennas muHa Profibus

- IIpomsbimnennas mmaa MODBUS

- IIpompimiennas mmHa HART

- IIpomsimiennas muHa Profinet

- Mogens OSI
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Uensbunck: Uznarensckuii nentp FOYpl'Y, 2012. — 108 c.

2. Kanrun B.B. AnnaparHpie ¥ mporpaMMHBIE CPEICTBA CUCTEM yIpaBiieHHs. [IpOMBITINICHHBIE CeTH
U KOHTpoJuiepsl: yaeOHoe mocodue / B. B. Kanrun, B. H. KoznoB. — M.: bunom. JIaGopaTtopust
3Hanui, 2010.

3. TMapx [Ix., Makkeir C., Paiir O. Ilepenaya maHHBIX B CHCTEMax KOHTPOJII M YIPaBICHUS:

MpaKTUYECKOe PYKOBOACTBO / mepeBoj ¢ aHri. CasenseBa B. B.. — M.: OOO "TI'pynma UTH",
2007. — 480 c.

7. OueHOYHbIE CpeCcTBA.

Texkyumuii KOHTPOJIb
Bomnpocsl K nepBoi arrecTanuu

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

OO61ue cBeIeHHsI O TPOMBILIUIEHHBIX CETSX.

Mopnens OSI. @uznueckuii ypoBeHb.

Mopens OSI. KananbHblil ypOBEHb.

Mopnens OSI. CereBoil ypoBEHb.

Mogens OSI. TpaHCIOPTHBINA YPOBEHb.

Mopnens OSI. CeaHCOBBIN ypOBEHB.

Mogens OSI. YpoBeHb peacTaBlIeHUS.

Mopnens OSI. ITpuknanHoil ypOBEHb.

HNutepdeticet RS-485, RS-422 u RS-232. [IluddepennuanpHas nepegada CUurHaia.

. Uarepdeiicet RS-485, RS-422 u RS-232."TpeTtbe" cOCTOSIHUE BHIXOI0B.

. Uarepdetice RS-485, RS-422 u RS-232. YeThipexmpoBoiHON HHTEPPEIIC.

. Uarepdeiicer RS-485, RS-422 u RS-232. Pexxum nmpuema sxa.

. Uatepdeticer RS-485, RS-422 u RS-232. 3azemiienue, raapBaHrdecKast M30JISAIMS U 3alUTa OT

MOJTHUH.

HNutepdeticet RS-485, RS-422 u RS-232. CrangapTHBIC TapaMETPHI.
CornacoBaHue JTUHUH C TIEPEIATINKOM U TPHEMHUKOM.
Tomomnorust cetn Ha ocHOBe MHTepdeiica RS-485.
YcTpaHeHne COCTOSTHUSI HEOIPEIeTICHHOCTH JIMHUU.
CKBO3HBIE TOKH.

Bri6op xabens.

Pacmmpenue npeaenbHbIX BO3MOKHOCTEH.
Wutepdeiicet RS-232 u RS-422.

Hutepdetic "ToxoBas metTis'.

HART-nporoxkou.

HART-niporoko:. [IpuHIHIBEI TOCTpOCHUS.

Cetb Ha ocHoBe HART-npoTokona

HART-tipoTokon. Anpecarusi.

Komannet HART

HART-niporoko:. S3bik onucanus ycrporicts DDL. PaznoBumnocTH.
CAN. ®usnueckuii ypoBeHb.

Onektpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananpHbIi YPOBEHB.

CAN. [locToBepHOCTb Iepesauu

CAN. Ilepenaya cooOmieHu.

[Ipuknannoit yposenb: CANopen.

Profibus. ®usuueckuii ypoBeHb.

Kananbhsiii ypoens Profibus DP

Profibus. KommynukaruonHsiii mpoduias DP.

Profibus. [Tepenaya cooO1IeHHMIA.



40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51l.
52.
53.
54.

Profibus. PezepBupoBanue.

Profibus. Onucanue ycTpoiicTs.

Modbus. ®usnyeckuit ypoBeHb.

Modbus. KananbHbli ypOBEHb.

Modbus. TIpukiaaHoii ypoBeHb

IIpomeimnennsiiit ETHERNET.

[Tpombinuiernsriit ETHERNET. OtnuunTtensHbie 0COOCHHOCTH.
ITpompinennsiiit ETHERNET. ®usnueckuii ypoBEHb.
[Tpomeiiennsiiin ETHERNET. Kananbnsiii ypoBeHb
[Mpomsinennsiii ETHERNET. Modbus TCP.
[Mpomeimutennsii ETHERNET. Profinet.

becnipoBoHbIE JTOKAIBHBIE CETH.

BecnipoBoHbie oKanbHbIE ceTh. [IpoGieMbl 6ecpOBOIHBIX CETEH.
BecnpoBoarbie mokansHbIe ceTd. Bluetooth.

BecnpoBoaubie nokanbheie cetu. ZigBee u IEEE 802.15.4.

OoOpa3zen 0Ous1eTa K MepBOM pyOeKHOI aTTecTalnuu

T'PO3HEHCKUU FOCYIAPCTBEHHBIH HE®TAHOH TEXHUYECKUHW YHUBEPCUTET

BHUJET Ne 1
PyGe:xxnas arrectaums Nel

Jucuunnuna IpoMblniieHHbIe HHTePdeichbl

Hucturyr DHEPIrEeTUKU CIIEIUAIBHOCTD ATIIII cemectp 6
1. Mogens OSI. YpoBeHb npeacTaBiacHUs.
2. TlpuxnagHoii ypoBenb: CANopen.
3. Hpompimennsiit ETHERNET.
YTBEPXAIO:
« » 20 1. [IpenonaBarensb

Bonpocekl ko BTOpOii aTTecTanuu

oSN~ N E

BbecnpoBoausie mokansubie cetu. Wi-Fi u IEEE 802.11.

CpaBHeHUe 0eCIIpOBOTHBIX CETEH.

CerteBoe obopynoBanue. [loBropurtenu uaTepdeiica.

CereBoe obopynoBanue. KoHIleHTpaTops! (xaobl).

CerteBoe obopynoBanue. [IpeodbpazoBatenu naTepdeiica.

CereBoe o0opynoBanue. Anpecyemsbie mpeodpazoBaTenu HHTepderica.
CerteBoe 00opynoBanue. MexceTeBbie ITUTIO3HI.

CereBoe obopynoBanue. [[pyroe cereBoe 000pyaoBaHue

CeteBoe ob0opymoBanue. Kabenu 171t IpOMBITIUICHHBIX CETEH.

. 3a1mura oT momex.

. UcTOUHMKH TTOMEX.

. XapaKTepUCTUKH IIOMEX.

. I[Tomexu U3 ceTH 37eKTPOCHAOKEHUSI.

. MomHus 1 aTMOC(EPHOE IIEKTPHUIECTBO.
. CTaTnyeckoe 3JIeKTPUYECTBO.

. [lomexu yepe3 KOHTYKTUBHBIE CBSI3U.

. DIIEKTPOMarHUTHBIE IOMEXHU.

18.

Jpyrue Tunel noMex.



19. 3azemuienne. OnpenencHusl.

20. Lenu 3a3emicHus.

21. 3ammTHOE 3a3eMIIEHUE 30aHUIA.

22. ABTOHOMHOE 3a3eMJICHUE.

23. 3a3eMJISIONIMEe TTPOBOTHUKH.

24. Monenb «3eMiIn.

25. Bunsl 3a3eMiieHuii.

26. IIpoBotHBIEC KaHAJIBI TIEPEaud CUTHAJIOB.

27. VICTOYHUKY CUTHAIA.

28. IlpuemMHUKH cUTHANA.

29. [lpuem curHaia 3a3eMIEHHOTO HCTOYHHKA.

30. [Ipuem curnasia He3a3eMJICHHBIX HCTOYHUKOB.
31. Iuddepennmanbable KaHAIbI IEpeiayy CUTHAA.
32. [lapa3uTHble CBS3H.

33. Mojenu KOMIIOHEHTOB CUCTEM aBTOMATHU3ALIHH.
34. [lapa3uTHbIC KOHTYKTUBHBIC CBS3H.

35. IHIyKTUBHBIE U EMKOCTHBIC CBSI3H.

36. MeTopl SKpaHUPOBAHUS U 3a3EMIICHUSI.

37. T'anpbBaHUYECKH CBSI3aHHBIC TIETTH.

38. DxpaHupoBaHNE CUTHALHBIX Kabeen.

39. l'anpBaHWYECKH pa3BsI3aHHBIC EITH.

40. Dxpanbl Kabeel Ha AJEKTPUICCKUX TTOICTAHIIUSIX.
41. Dxpanbl kabemnei 1715 3aUTH OT MOJTHUH.

42. 3azemiienue nipu AuddepeHIInaTbHbIX U3MEPCHUX.
43. laTenneKTyanbHble JaTIUKH.

44, MoHTaxHbIe MKa(HbI.

45. PacnipeieIeHHbIE CUCTEMBI YIIPaBIEHUS.

46. YyBCTBHUTEIbHBIC H3MEPUTEILHBIC TIETTH.

47. HcnonHuTenbHOE 000pYIOBAHUE U TPUBOIBI.
48. 3azemieHHE Ha B3PHIBOOMACHBIX 0OBEKTAX.
49. TanpBaHHMYecKas pa3Bsi3Ka.

50. 3amuTa MpOMBINUICHHBIX CETEH OT MOJTHHUH.
51. Ilytu npoxokaeHUs UMITyJIbCA MOJIHUH.

52. Cpexactsa 3aIuThl OT MOJIHHH.

53. Crannaptsl 1 MeTobI ucnbiTanuii mo SMC.
54. Bepudukaius 3a3eMIeHUS U YKPAaHUPOBAHUS.

Oo0pazen Ousera Ko BTOPOii py0e:KHOM aTTecTAlMU

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecranus Ne2
Jucnunnuna IIpoMblilieHHbIEe HHTepPdelichl

Nuctutyt SHEPreTUKHU CIIELIMATBHOCTh ATIIIT cemectp 6

1. XapakTepucTuku nomex.
2. Tlpuem curnana 3a3eMJIIEHHOTO UCTOYHHUKA.

3. CpencTsa 3amUTH OT MOJTHUH.
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OO01u11e cBeCHUS O TPOMBIIIJICHHBIX CETSX.

Mogens OSI. ®u3nueckuii ypoBEHb.

Mopnens OSI. KananbHbIN ypOBEHB.

Mogens OSI. CeTeBoii ypOBEHbD.

Mopnens OSI. TpaHCHIOPTHBIN YpPOBEHD.

Mogens OSI. CeaHCOBBIN YPOBEHbD.

Mopnens OSI. YpoBeHb npencTaBieHUs.

Mogens OSI. [IpuknagHoi ypoBEHb.

HNutepdeticet RS-485, RS-422 u RS-232. [IluddepennuanpHas nepenada CUurHaia.

. Uarepdeiicet RS-485, RS-422 u RS-232."TpeTrbe" cOCTOSIHUE BHIXOI0B.

. Uarepdetice RS-485, RS-422 u RS-232. YeThipexnpoBo1HON HHTEPPEIIC.

. Uarepdeiicer RS-485, RS-422 u RS-232. Pexxum npuema sxa.

. Uarepdeticer RS-485, RS-422 u RS-232. 3azemiienue, raapBaHrdecKast M30JIAIMS U 3alUTa OT

MOJTHUH.
Nutepdeticet RS-485, RS-422 u RS-232. CrangapTHbIC TapaMETPHI.
CornacoBaHue JTUHUH C TIEPEIATINKOM U TPHEMHUKOM.
Tonomnorust cetn Ha ocHOBe MHTepdeiica RS-485.

YcTpaHeHne COCTOSIHUS HEOTIPEACTICHHOCTH JINHUY.

CKBO3HBIE TOKH.

Bri6op xabens.

Pacmmpenue npeaenbHbIX BO3MOKHOCTEH.

Wntepdeiicet RS-232 u RS-422.

Hutepdetic "ToxoBas meTs'.

HART-nporoxkou.

HART-tiporoko:. [IpuHIuIBEI MOCTpOSHUS.

Cetb Ha ocHoBe HART-nipoTokona

HART-ipoTokoi. Anpecarusi.

Komannet HART

HART-niporoko:. S3bik onucanus ycrporicts DDL. PaznoBugHocTH.
CAN. ®usnveckuil ypoBeHb.

Onektpuueckue coequnenus B cetu CAN.

Tpancusep CAN

CAN. KananbpHbIi YPOBEHB.

CAN. [locToBepHOCTb Iepeauu

CAN. Ilepenaya coobOmieHM.

[Ipuknannoit yposenb: CANopen.

Profibus. ®usunueckuii ypoBeHb.

Kananbhsiii ypoens Profibus DP

Profibus. Kommynukarionssiii mpoduias DP.

Profibus. [Tepenaya cooOteHHMIA.

Profibus. PezepBupoBanue.

Profibus. Onucanue ycTpoiicTs.

Modbus. ®usnueckuii ypoBeHb.

Modbus. KananbHblil ypOBEHb.

Modbus. TTpukiaaHoii ypoBeHb

IIpompimnennsiiit ETHERNET.

[Tpombimuiennsriit ETHERNET. OtnuunTtensHbie 0COOCHHOCTH.
ITpompinennsiiit ETHERNET. @usnueckuii ypoBEHb.
[Tpomeiiennsiiit ETHERNET. Kananbnsiii ypoBeHb
pomemutennsiii ETHERNET. Modbus TCP.
[Mpomsinennsiii ETHERNET. Profinet.

BecnipoBo1HBIE JIOKAIBHBIE CETH.

becnipoBoanbie JoKanbHBIE ceTh. [IpoOaemMbr OeCIpOBOIHBIX CETEH.
BecnipoBoaHbie TokanbHbIe ceTu. Bluetooth.
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becnipoBoansie nokansHbIie cetu. ZigBee u IEEE 802.15.4.
BecnipoBoaubie nokansubie cetu. Wi-Fi u IEEE 802.11.
CpaBHeHHE O€CTIPOBOIHBIX CETEH.

CereBoe obopynosanue. [loBropurenu unrepdeiica.
CeteBoe obopynoBanue. Konmentparopsr (xadbl).
CereBoe obopynosanue. [IpeobpazoBarenu unrepdeiica.
CeteBoe o0opyoBanue. Anpecyembie mpeodpazoBarenu nuTepdeiica.
CereBoe o0opynoBaHue. MexXCeTeBbIe IITIO3bI.
CerteBoe oO0opyaoBanue. [[pyroe cereBoe 000pyaoBaHuE
CerteBoe o0opymoBanue. Kabenu 11t TpOMBITIUICHHBIX CETEH.
3amura oT momex.

Hcrounnky momex.

XapaKkTepUCTUKHU IIOMEX.

[Tomexu U3 ceTH 3IEKTPOCHAOKEHUSI.

Mounnus u atMochepHOe IEKTPUIECTBO.

CraTnyeckoe 3JIeKTPUYECTBO.

[Tomexu yepe3 KOHIYKTHUBHBIE CBSI3H.
DNEeKTPOMarHUTHBIE TTIOMEXH.

Jpyrue Tumnel noMex.

3azemsieHue. OnpeneneHus.

Llenu 3a3eMiieHuUs.

3amuTHOE 3a3eMIIEHUE 3aHUH.

ABTOHOMHOE 3a3€MJICHHE.

3a3eMIISIOIIME TPOBOIHUKH.

Mogenp «3emuam».

Bunr! 3azemiieHui.

[IpoBoHBIC KaHABI IEPEIAYN CUTHAJIOB.

Hcrounnky curxana.

[IpueMHuKHM curnaa.

[Ipuem curnana 3a3eMJIEHHOTO HCTOYHHKA.

[Ipuem curnana He3a3eMICHHBIX UCTOYHHKOB.
Huddepennmanpapie KaHAIBI TIEPEIavu CUTHAIIA.
[TapasuTHbIe CBA3H.

Mojienu KOMIIOHEHTOB CUCTEM aBTOMaTH3aIUU.
[Tapa3uTHbIC KOHIYKTUBHBIE CBSI3H.

NHayKTUBHBIE 1 eMKOCTHBIE CBSI3U.

MeTo1bl SKpaHUPOBAHUS U 3236 MJIICHUSI.
["anpBaHWYECKU CBSI3aHHBIC LIETIH.

DKpaHUPOBAHHUE CUTHAIBHBIX KaOelne.
["anpBaHMYECKU pa3Bsi3aHHBIC LICTIH.

DKkpaHbl Kabemneil Ha AMEKTPUYECKUX MOACTAHITUSAX.
DKpaHbl Kabenen JyIst 3aiUThl OT MOJIHUU.

3azemienue npu auddepeHnnanbHbIX H3MEPEHHSIX.
WuTennexryanbHble JaTYUKH.

MoHTaXHbIE HIKa(BbI.

Pacrnipenenennble cuCTEMBbI YIIPaBIICHUS.
UyBCcTBUTEIHHBIC U3MEPHUTEIBHBIC LIEITH.
HcnonuuTenbHoe 000py10BaHUE U TPUBO/IB.
3a3eMJIeHHE Ha B3PHIBOOIIACHBIX O0BEKTaX.
["anbBaHM4eCcKas pa3Bs3Ka.

3amuTa MPOMBIIUICHHBIX CETEH OT MOJTHHH.

[TyTu mpOXOXKISHUS UMITYJIbCA MOJIHUU.

CpencTsa 3allUThl OT MOJTHUHU.

CrangapThl 1 MeTOAbI UcTbITaHUM 110 DMC.
Bepudukanus 3a3eMiueHus 1 SKpaHUPOBAHUSI.
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1. TanpBaHWYECKH pa3Bs3aHHBIC TN
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Oo0pa3zen nmpakTuyeckoi padoTbl

1. Onncanne npumepa

JIaHHBI TIpUMEp TMOCBAILICH HACTpoiike OOMEHa MaHHBIMH MEXIYy MaHeNIbIo olepaTopa
CII3xx u xkoutpoiepom IIJIK110 [MO2] nmo mporokony Modbus RTU. B stom mpumepe
KOHTpoJUIep BhIMonHsAeT (yHkimio Master, a manens — Slave.

Ilonpa3zymeBaercs, 4To mojib3oBarenb o3HakomieH ¢ P m PII Ha coorBercTBYyrOIIME
npuOOpbl U UMeeT 6a30BbIE HABBIKK PaOOThI C HUMHU.

OCHOBHBIE XapaKTEPUCTUKN UCIIOJIb3YEMbIX YCTPOWCTB MpHUBEIEHBI B Tao0. 1.

Hcnonp3yemple B mpuMepe TepeMeHHble ommcanbl B Tadm. 2. Ilepemennbie I1JIK
noapasaensiorcs Ha ase rpymmnbl — ogHa (Modbus) ucnonesyercs B Kondurypamuu IJIK mpu
HacTpoiike oOMeHa, Bropas (Ilporpamma) — B KOJE MOJIB30BAaTEILCKOW mporpammbl. Hamwmuue
IBYX TPYII TEPEMEHHBIX CBSI3aHO C TEM, YTO B HEKOTOPBIX CHTYyalusX (Hampumep, rnpu padorte ¢
nepemeHHbIMU TUITa REAL) nosyueHHbIe JaHHBIE TPeOyeTCsl MpeoOpa3oBaTh B HYXKHBIH (OpMaT.

Tab6u. 1. XapakTepuCTHKH UCTIOJIb3YEMBIX B IPUMEPE YCTPOUCTB

YcrpoiicTBo MJIK110-32.P-M [M02] CI1307
OyHKIHS Master Slave
Hcrnonb3yeMblit mopT RS-485 PLC
Hactpoiiku oOMeHa 115200, 8 6ur, 1 cTon 6uT, 6€3 KOHTPOJIS YSTHOCTH
Slave ID - 1
Taprer PLC110.32-M v2 (Bepcus 3.08) -
Cpena pazpaboTku )
npoeKTa CoDeSys 2.3.9.41 Kouduryparop CIT300 (V2.D3d-2)
Hasanue gaiina ModbusRTUmaster.pro ModbusRTUslave.txp
MPOEKTa

Tabmn. 2. Ciucok UCTIONB3yEeMBIX B IPUMEPE IEPEMEHHBIX



TJIK110-32.P-M [MO02] CII307
I[lepeMeHHBbIE 111 YTEHUS IlepeMeHHBbIe 1151 321U CH
U3 MaHeJn B MAaHeJIb Tun Permer
I Modbus Master I Modbus Master AaHHBI P
porpamMma (xoHdurypanus porpamMma (xoHdurypanus X
bBoolRead binput bBoolWrite bOutput BOOL PSB300
wWordRead winput wWordWrite wOutput WORD PSW300
rRealRead rinput rRealWrite rOutput REAL PSW310-311
sStringRead sinput sStringWrite sOutput STRING | PSW320-322

Hactpoiiku CI1307 (Modbus RTU Slave)

2.1. Hactpoiiku PLC-nopta

s Toro utoObl ucnoab3oBarh nanens CII307 B pexxume Modbus RTU Slave, meo6xoaumo
B HACTpPOMKax MpPOEKTa Ha BKJIAAKE YCTPOMCTBO HACTPOUTH PEKUMBI PabOTHI TOCIEIOBATEIBHBIX
noproB. B Hamem mpumepe mbl Oynem ucrnoib3oBate PLC-mopt. Hactpoum ero B kauectee Modbus
Slave cormacuo Ttab6a. 1: ckopocth — 115200, Out nanHbIX — 8, crom OUT — 1, KOHTPOJIb YETHOCTH —

Het. Anpec mopra (Slave ID) 6yzner pasen 1.

Obpamume enumanue Ha Hanmnuue ranodyku lIlepemaua namubIix — mpu ee orcyrcrBuu IIJIK He

CMOXKCET CUUTBHIBATH JaHHBIC C ITAHCIIN (HO CMOXKCET UX Sal'II/ICI)IBaTI:).

2

Kotiryparop CT1300 - ModbusRTUslave - [000013kpanl

i| O | Hoseit Cir+N

[ ohp | Mpasra  Mpocwop  Mncrpymermer  Tpawca  Bun  Mowouws

| | Omgers G0 |l 2 @G I TS RE B[l EE@HE &4
i === ol FEE IS 00k @ik 0 - A - [Re]iTS EE X F RSB
& Copaum Cis5 1% [00001]3kpanl
A CoxpariTs Kak.
CoxpaHiTb © SawWwnToi AL Rz i i . = 0 ok 2 e
PR Konrponmep - Modbus RTU Master:
EE h W d 41 NIT-T o4

£ 3arpysim npoekT Q<D
B} | 3arpysums c ucxomHeM kosoM

21| Berpysums npoext

@ Smynas Online

R 3mynauas OffLine

[ Hacrpoiikn npoexta

| [O6wue | Ynpasnerme | Nanens | Yetpoitcteo | Mposicr | Bpems | Wpnar |

¥emoicTeo

“PLC nopT

[=J-COM ycTporicteo

PLC nopr

Fe venonosyeras PLC nopt
Modbus RTU (Tariens - Master)

Coxparats sMynALLG . DowTozd nopr Modbus ASCII (Marens - Master) H
| Mcdbus Slave (Manens - Siave) L
o q CeTesbie HaCTROIKKM P ————— i
TEHHE .

HacTpoiiit npogk T = B

il st it F

Onwwm xorgurypatopa \

1 DAMMKSCI...\ModbusRT Uslave z

2 ModbusRTUslave 0 / 1q

3 DMK \ModbusTCPslave Hacpoiaa | 115200, 8, Her, 1 4

4 DANTK-CI...\ModbusTCPmaster 0 Agpec kl

Buwxon =
il

Napawmerpel nopra

Crapocn

© 4800 ©) 56000
%0 @ 57600
© 19200 @ 115200
© 38400 © 187500
KonTpons setoc
@ Her

3apepaxa

Bapepoca oTpaskw

Mepegasa AaHHB0X

[7] BuptyansHsin appec

) Heseroiit

BT aHHsD:

©76ur @ 86ur

Cron 6ut
@ 16ur  (C)26uma

@) Yemoin

0 mc

Mosropos 3

[ NepecTaswm WORD s FLOAT

Puc. 1. Hactpoiiku PLC-nmopra nanenu (pesxum Modbus RTU Slave)

2.2. JKpaH MpoeKTa

[TpoeKT comepkUT OIUH PKpaH, HA KOTOPOM OCYIIECTBIISIETCS OTOOpPaKEHHUE TaHHBIX, KOTOPHIC
samuceiBaer [1JIK, n BBOn manubix, kotopbie IIJIK cumThiBaeT; mpu 3TOM M OTOOpakeHHE, U BBOJ
JUTSL KQKJOTO THUIA JAHHBIX PeaIn30BaHbl Yepe3 OANH JIEMEHT.



COOTBCTCTBCHHO, 9KpaH COACPKUT YETHIPC aKTUBHBIX 3JICMCHTA!

1. [lepexnwuareib ¢ umHAMKanued ¢ npuss3aHHeiM peructpom PSB300. ITJIK cuuthiBaer
3HaYeHHe ITOro perucrTpa B nepemernyro bBoolRead u mo xomaHe 1moms30BaTels 3alKuCHIBAET
B Hero 3HaueHue rnepemeHHoir bBoolWrite. O6e nepemennsie nmerotr T BOOL.

2. ludporoii BBOA ¢ npuBszanHbiM peructpom PSW300. ITJIK cuuThIBaeT 3HAYE€HHE 3TOTO
peructpa B mepemenHyro WWordRead u mo komaHae IMONb30BATelNlsl 3alMCBIBACT B HETO
3HaueHue nepemenHoit WWordWrite. O6e nepemennsie nmerot tTun WORD.

3. LOudposoii BBOax c mnpuBs3aHnHbiMH peructpamu PSW310-311. IIJIK cuwmteiBaer
3HA4YEHMs1 ITUX PETUCTPOB B mepemeHHylo rRealRead 1 no komanze nmosmb3oBaTesns 3amuchiBacT
B HHMX 3HaueHue mnepemennoit rRealWrite. O6e mepemennsie umeror Tin REAL.

4. TexcroBblii BBOA ¢ mpuBs3aHHbIMH peructpamu  PSW320-322. [IJIK cuuThiBaeT
3HAQUCHUS JTHX PETHCTPOB B TepeMeHHyro SStringRead u mo  komaHze TMOJIb30BaTElNs
3aMUChIBACT B HHUX 3HadeHHe mnepeMeHHon SStringWrite. OGe mepeMeHHbIE WMEIOT THII
STRING.

""" TITIKC:: © 0 CPernerp: || s D DYHKINE
. Yrenue / 3a0HCE | Ll o B C . Modbus |

Puc. 2. Buemnmii Buj s5KkpaHa npoekra

Hactpoiiku 351eMeHTOB IPUBEICHBI HUXKE.

2.2.1. llepexarwuarensb ¢ unaukamnueii (BOOL)

Onement Ilepekirouartesb ¢ HHIMKANUEH WCIONB3YETCS I OTOOpaKCHHS M BBOJA 3HAYCHUH
nepeMenHbix T1JIK tuma BOOL. TlepemeHHBIE 3TOrO THNA B KaXIblii MOMEHT BPEMEHHU HAXOJSATCS B OJHOM
13 IBYX BO3MOXHBIX coctossuuit: TRUE win FALSE (unbiMu cioBamu, BkiiioueHo/BbIKiTi04ueHo).

EaEEm
@

Puc. 3. Buemnuii Bua anemenTa Iepexkiaoyareb ¢ HHAHMKAM

B macrtpoiikax snemMeHTa Ha BKiIaake Perucerp ajementa Boibepem peructp PSB300 (cormacuo 1abm. 2).



Mepexmousrent ¢ nHgualmei (X3
PerncTp anemerTa | Hepaatop | Bua | User | Pacnonaxerwe
Ynpasnesue
Yempodcteo
Mopr BryTperese parucTp
Bupr.ct 0| Aspec
Parvctp
PSB - 300
"o "amp
MosuTopsr
Yempodcmo
Mopr Breype
Bwpr. cr. Ampec
Perwcp
OK ._ | Omena | o | Crpaeca |

Puc. 4. Hactpoiiku snementa [lepexirouaTensb ¢ HHAMKanue, BKiaaka Peructp sjementa

Ha Bxnanke MuaukaTop mis HacTpoiiku IlepexiaoueHue 6uTa B COCTOSIHME BEIOCpEM 3HAUCHUE
HNuBepcusi. 3T0 HY)KHO JUTSI TOTO, YTOOBI CBOOOIHO MEHSAThH 3HAYCHUE DJIEMEHTA C JUCIUICS MTaHEIH.

Mepeknoyatent © MHAMKALKMEL | X |

PervcTp anementa | MHmakaTop |BHJJ. I UgeT | Pacnnnox.et—me|

MNepexnioyeHne BT B COCTOAHME
T BKN ) BRIKN @ Wheepcwa () BKI, noka HaxaTta

YCnoBWA MWraHKA

@ Hukorga () wkorpa BKIMT ) korpa BEIKN

Puc. 5. Hacrpoiiku amemenTa Ilepexiarodyarens ¢ mHAUKaIUEH, BKiragka UHAUKATOP

2.2.2. llndposoii BBox (WORD)

Onement Hudpposoii BBox (WORD) wucmonesyercs Uit OTOOpaKEHHMsS W BBOAA 3HAYEHUI
nepemendbix ITJIK tuma WORD. IlepeMeHHBIE 3TOr0 THIA SBISIOTCS UETOYUCACHHBIMU W MOTYT
npuHUMaTh 3HaYeHue ot 0 10 65535.

00000
Puc. 6. Buemnwuii Buz snementa llndposoii BBoA

B Hactpoiikax snemeHTa Ha Bkiagke Peruerp ssementa Boidepem peructp PSW300 (cormacHo Tadu.
2). Oopamume enumanue, aro nmapamerp Tun qowkeH umets 3Hadenne WORD.



o =

_ Booppawmx | Wpwer | leer | P
PervcTp aneverira |  Ducnnen | Macwratuposame
Ynpasnexne
Yepoiicteo
Mopt BHyTperme perncTpsl v
BupT. cT. 0 Agpec 0
Pervctp

%0

e -
Iraverne
S
] MormTopusr
Yepoiicteo
Mopr BryTperme perucTpsl -
BupT.cT. 0| Agpec 0
Pervctp

e

PSW  ~

[ OK ]’ Omvexa ] ['p'.-.r,‘.-eo-eu'n:,.

Puc. 7. Hactpoiiku sanementa LlugpoBoii BBoA, Bkiaaka Peructp 3jieMenTa

Ha Briaake ducmiieit Beioepem dpopmar Unsigned (6e33nakossiii). J{ins mapamerpa PaspsiaHocTs/Beero
3HAKOB 33JaJ UM 3HauYCHHUE 5, MOCKONbKY nepemenHbie THIa WORD He criocoOHBI pUHUMATH IIECTU3HAYHEIC

3HAYCHUS.
Beon | Wwowor | User | Pacronoxerwe
PerncTp | Lncnnedt | Ma 1POBEHIE
PopmaTt PazpagHocms
) Dec ) Hex Beero sHakos 5
) Poat @ Unsigned OpoBran vacTe 0
[¥] Bua BoipastmBarive
oo o
©) no uexTpy @ no cepepre
NamernTs. .. | © cpasa D crnsy
[] Cxpeigats cimsone: ()

BuT B@MoCTM
[ Burre [] C semywmm Hynem

[ 0K ][ QOmena ] MpvveHTs

Puc. 8. Hacrpotiiku anemenra Ludposoii BBoj, Bknagka JAucnieii




Obpamume eénumanue, 4TO TIPH HEOOXOJUMOCTH pabOTaTh C OTPULATEIBHBIMHU IIEIBIMU
quclIaMu CclieyeT ucnoib3oBath ¢opmar Dec, a B IIJIK mpeoOpa3zoBarh MOJy4eHHOE 3HAUYEHUE
crannaptaoit pynkimeit WORD_TO_INT u 3anuceiBath B mepemennyto tuma INT.

2.2.3.llndpposoii BBOI (real)
Oneventr I{udposoii BBox (REAL) ucmombsyercs s OTOOpa)keHHS W BBOAA 3HAYCHUI

nepemennblx IIJIK tuma REAL. IlepemeHHBIE 3TOTO THIIA HCIONB3YIOTCSA Ul paOOTHI ¢ YHMCIAMU C
IJIaBarOIIEH TOYKOH.

Puc. 9. Buemnwuii Buz snementa Hlndposoii BBog

B Hactpoiikax osnemeHTa Ha BkiIaigke Permerp aaemenrta BeiOepem peructp PSW310 m tun
DWORD (mockonbky nepemennbie Tuna REAL 3anuMaroT apa peructpa). B pesynbrare, HaHHBIC 3JI€eMEHTa
OynyT xpanuthes B peructpax PSW310-311 (cormacho Tab. 2).

e N

Beog aanHHbIX @
[ Boonpowes | Wpwer | Ueer |  Paconoxewe
PerucTp snemeHTa | acninei I MacwratuposaHue

Ynpasnexne
Yetpoilcteo
MopT BHyTpeHHWe perncTpel
Bupr.cT. 0| Appec 0
Perunctp
PSW v 310
™1 D anp
3HayeHue
[T MorwmropmHr
Yetpoitcteo
Mopt BryTpeHHue perucTpbl
Bupr. cT. 0| Appec
Peructp
PSW 310
[ OK ] [ Ommena ] MpureHTe

Puc. 10. Hactpotiku snemenrta L{udporoii BBoa, Bkianka Perucrp 3jieMeHTa
Ha Bkmagke /lucmaei Beioepem ¢opmar Float (C nmaBaromei Toukoit). s mapamerpoB
PazpsignocTh/Beero 3nakoB u PaspsigHocTh//IpoGHasi wacTh 3amaguM 3HadeHus 4 U 2, T.e. DIECMEHT
CMOET 0TOOpaXkaTh 3HaueHus oT -99.99 10 99.99.
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8

( Beog paHHbIx :
!. BBOR A3HHBIX I ﬂ.lh_‘lﬂ)"f : LbeT . [ . I;amonoxm !

| PerucTp anemeHTa [icnnei . MacwTatinp |

Popmat PaspsaHocTs

| Dec | Hex Beero sHakos 4
@ Float *) Unsigned OpotHan yacTs 1
[¥]Bua Boipastusative

| ) cnesa *) ceepxy

) no ueHTpy @ no cepemuHe

[ml @ cnpasa ©) crmsy

["] Crpeisams cumsonsl ()

[ Bur BumMocT™M =
|| C semywmm Hynem

Puc. 11. Hactpoiiku snementa Liudposoii BBoa, Brianka ducniei

2.2.4. Texcroolii BBoa (STRING)

OnemenT TekcToOBBI BBOA HCHONB3YETCS Ui OTOOPaKEHUS M BBOJA 3HAUCHHN NMEPEMEHHBIX
IUIK tuma STRING. [TepeMenHbIe 3TOTO THIIA MPEACTABISAIOT COO0I TEKCTOBBIE CTPOKH.

Puc. 12. Buenrauii Buz sneMenta TekcTOBBIN BBO

B Hactpoiikax snemeHnta Ha Bkiagke Permerp ajiementa BwiOepeM peructp PSW320 u koin-
BO peructpoB 3. B pesymprare, maHHble 3jeMeHTa OyayT XpaHuThes B peructpax PSW320-322
(cormacuo T1abn. 2). Kaxnaplii peructp MOXKeT cojaepaTh JBa CHMBOJIA, IMO3TOMY C IOMOIIBIO
JJIeMEHTa OyIeT OCYIIECTBIATHCS OTOOpPaKEHHE U BBOJ] TEKCTOBBIX CTPOK JTMHOM 710 6 CHMBOJIOB.



Texcroeeii ssog

Perverp anemera | Dcnnen | Wipne | Lser | Pacnonaxerme |

YetpoicTeo
Mopt BHyTpeHHWe perucTpe!
Bupr. c7. 0] Agpec
Peructp

PSW - 320

T Don. agp

Inaverne
Koneo 3

[ ok ][ Omena || mpumenm

[ Crpaexa |

Puc. 13. Hacrtpoiiku snemenTa TekcToBblii BBOA, BKiIagka Peructp anemenTa

Obpamume enumanue, 9TO TIPU HEOOXOAMMOCTH BBOJA C AWCIIES TNAHENIH CHMBOJIOB KHPHILUTHIIBI
crenyet Ha BkiIagke Jucnuieii B napamerpe KnaBuartypa BoiOpats knaBuatypy 60043.

3. Hacrpoiiku TIJIK110 [M02] (Modbus RTU Master)

3.1. Kongpuzypayus IVIK

B xomnonente Kondurypanus IIJIK (Bxiagka Pecypcebl) monbp3oBareinb MPOU3BOIUT
HacTpoiiky kaHanoB Modbus u npuBsi3bIBacT K HUM IIEPEMEHHBIC.

Haxvem IIKM Ha Ha3Banue KoHTpoiuiepa (B Hamem mpumepe - PLCL110 32) u nobGaBum
momaement Modbus (Master):

I =sdn Mpases Npoext Bevasss  Qonoswesind  Ownsiin  Owno  CrRpeees

Sjsla] D@l 0ISIEAR| 55

ooy | BPLCA10 32 -
Emw B Fast dsorete Inputs{SLOT] otz [

@ Gicbs Vivisbies B Discréle inputsfFL] Debedate Nagsneiser E Ruteitic...

@ vaichie_Corigas —Fagt ckecrete oulputs[SLOT] SNENERIETE YA Extended setings...

Bl I dtimcmena ANSLYZA] E—Discrele cutputs[FIY Berascnnts aapeca Universal network module_
B duirmacrena IECSFC.LIE B Spbcial inpulfFI] —_— ModBuas (Master]..

BT ageian B--Specal pulputFl ; OCOH (Marter)..
Femcountt e i | fssemegy
e 2 o CHVEN [laven)

B K erpurgnape o o OWEN (apy)-

M e wep thallnaores Ot (Magber)...
g M et s P14 Mobius (3lave)...

Menegwep npocmoTpa
i HLe gl Wesod e disciizas
B e Epsysen
4N Pt ofindcTe
Juwmﬂmacnm

Puc. 14. Koudurypauus IIJIK. [lo6anenne Modbus (Master)

DTOT 3JIEMEHT HE HYKJIAeTCs B HaCTPOIKax.

Bri6epem mopt IUJIK, koTophiit OyaeTr MCIONb30BaThCSA Ui CBSI3U C maHenbto. [[ns atoro B
anemernte Modbus (Master) maxkmem ITKM na mopr Debug RS-232 u B KOHTEKCTHOM MEHIO




BeIOEpeM KOMaHAy 3aMeHHMTb JjeMeHT. B Hamem mnpumepe Mbl ucnoibdyemM RS-485; mpu
HEO0OX0MMOCTH, MOXHO UCIoNb30BaTh RS-232 wnu Debug RS-232 — 310 moBnmseT TOJNBKO HA MOPT,
K KOTOpOMY HEOOXOIUMO OyAeT MOMKIIOYHTh MaHelb, M Kalenb, C IMOMOIIBIO KOTOPOTro OyayT
coenuHeHsl nanens v [JIK.

Kongurypauma MK
B--PLC110_32
Bl--Fast discrete inputs[SLOT]
[--Discrete inputs[FIx]
Bl--Fast discrete outputs[SLOT]
B1--Discrete outputs{FIx]
E---3pecial input[FIx]
Bl--Special output[FIX]
--ModBus (Master)[VAR]
T %QD6.0: DWORD; (* Last address *) [CHANMNEL (Q)]
- AT % QWG 1: WORD; (* Last error *) [CHANNEL (Q)]

BasoBble napaMeTpel | Mapametpel Moayna

200

’D—
Anpec Bxoaoe: ’W
Agpec BeXon0E: W

Anpec QHATHOCTHEM ’W

Haexr. mogyna

WoeHr. yzna

“--iDebug RS-232[SLOT] : KOMMEHTapHI |
Berasute Universal Modbus device
NobBaenTs MNoganemeHT
3aMEHUTE 3MEMEHT 2 Debug RS-232
Fer RS-485-1
Buipesath Ctri+X Le~eer
Konwposate Ctrl+C Lzt
Bcragute Ctrl+V
YaanuTe Del

I
Puc. 15. Kongurypanus I[TJIK. Beibop mopra

Hactpoliku nopra no yMoaI4aHuI0 COOTBETCTBYIOT TEM HACTPOMKaM, KOTOPbIE MbI 3a1aJTA MaHEIN
(cormacuo Tabu. 1): ckopocth — 115200, 6ur maHHBIX — 8, cTOm OMT — 1, KOHTPOJIb YETHOCTH — HeT.
Jnst mapamerpa Frame Oriented BeiGepem 3nauenne RTU.

Kondurypauas MK =-ll=alf
B--PLC110_32 - :
E1--Fast discrete inputs[SLOT] Basoseie napameTper | [lapameTps monyns |
[H--Discrete inputs[FIX]
- F?Stdlscrete outputs[SLOT] WHaekc ‘ Hra | SHavEHHE | Mo yron. | b uH. | Makc.
E--Discrete outputs[FIX] 1 MName RS-4E51  _ RS-4651
E--Special input(El 2 Communication speed 115200 x| 115200
pecial inpuf[FIX] 3 Paiity NO PARITY... E|ND PARITY C...
H---Special output[FIX] 4 [ ata bits 8 bits x| 8 bits
- 5 Stop length One stop bit =] One stop bit
B--odBus (Master)VAR] B Interface Type RS485  =|RS4ms
AT %QD6.0: DWORD; (* Last address *) [CHANNEL (Q)] 7 Frame oriented RTL =l asc
AT %QWE.1: WORD; (* Last error *) [CHANNEL (Q)] 2 f‘,'i:i“b‘i'lﬂf time s NU . = he o 32000
RS-485-1[SLOT]

Puc. 16. Kondurypanus [TJIK. Hactpotiku mopta

Haxxmem ITKM Ha snement Modbus (Master) u no6asum nBa nomanementa Universal Modbus Device:

E&--iModBus (Master)[VAR]

Beraswute Inement 3
AoBaeute Universal Modbus device
33MEHWUTE 3NEMEHT

Beiuncnate ajpeca

Beipesate Cirl+X
Kenuposate Ctrl+C
BeTasuTe Ctrl+V
YaanuTe Del

Puc. 17. Kongwuryparus [IJIK. Jlo6asnenne Universal Modbus Device
OnuH 13 HUX OyJeT UCIIONIb30BAThLCS IJIS UTSHUS 3HAUCHUI U3 MMaHeIH, BTOPO — IS 3aIHCH.



E--ModBus (Master)[VAR]

......... AT %0D6.0: DWORD; (* Last address *) [CHAMMEL (Q1)]
......... AT %QWE.1: WORD: (* Last error *) [CHANMEL [Q)]

--------- RS-485-1[SLOT]

El--Universal Modbus device (* UTeHie ua nanenn *) [VAR]
E--+Universal Modbus device (* 3annce B naHens *) [VAR]

Puc. 18. Buennnii Bun Kondurypamun IJIK nocie no6asnenus nyx Universal Modbus Device

B macrtpoiikax snementa Urenne u3 mamneau ykaxem tum cs3u (Serial), Slave ID manemu (1) u
pexum ompoca (By poll time, T.e. nukIyecky).

BEasoewie napameTpel MNapameTpel Mogyna |

Mhoers | Mra SHa4EHHE | Mo o, Ll
1 M arne Univerzal Modbus d... Univerzal Modbus d...

2 todulelP 100620 10:0:0:223

3 bdaw imeout 150 150 10
4 TCPport A0z a0z

8 MHethode Sl =l 5erial

3 ModuleSlayve,, 1 1]
7 wiork mode By poll fime =1 By poll time

a Palling time ms 100 100 10
9 Wigihility Ma =l Mo

10 Amount Rep... 0 0 1]
11 Byte Sequen... Trace_mode =] Trace_mode

Puc. 19. Hactpoiiku Universal Modbus Device (UreHue u3 maneJsiu)

B Hacrpoiikax simemenTa 3amumch B maHeab ykakem tun cBssu (Serial), Slave ID mamemm (1) u
peXHM orpoca U pexxum ompoca (By value change, 1.e. ciopaandeckn).

BazoBwie napamMeTokI MNapameTpel MomynA |

MHoek: | Hrta | JHaveHHE | Mo yrony, | Pt
1 M ame Universal Modbus d... Univerzal Modbus d...

2 ModulelP 10:0:6:20 1000223

3 Maw timeout 150 150 110
4 TCPpaort a0z A0z

5 MHettode Sefig =] Serial

E ModuleSlaye 1 1]
7 Wwhork, mode By value change =] By poll time

8 =7 Inig time ms Eﬁ 100 10
9 Wizibility Mo =l Ho

10 Amount Rep... 3 1] 1]
1 Byte Sequen... Trace_mode =] Trace_mode

Puc. 20. Hactpoiiku Universal Modbus Device (3anuch B nmaneJinb)

Haxxmem ITKM na snement Universal Modbus Device (Utenune u3 maHenu) u 100aBUM B HETO
nomnemenTs 8 bit Input Module, Register Input Module, Real Input Module u String Input Module.



B--ModBus (Master)[VAR]

--------- AT %0D6.0: DWORD; (* Last address *) [CHANNEL (Q)]
_________ AT %0QWE.1: WORD; (* Last error *) [CHANNEL (Q))

--------- RS-485-1[SLOT]

E--Universal Modbus device (* YTeHue n3 naHenn *) [VAR]
--------- AT %QB6.1.0: BYTE; (* Command (0xff - Start) *) [CHANNEL (Q)]
-8 bit input module[VAR]
H--Register input module[VAR]

--Real input module[VAR)

H--:String input modul[VAR]

E--Universal Modbus device (* 3anuce B naHens *) [VAR]

£
£
£
E

Puc. 21. Universal Modbus Device (UTenne u3 nanesin) ¢ 1odasineHHbIME INpUt MomysisiMu

[MpuBsikeM K KaxI0OMy W3 KaHAJIOB NEPEeMEHHYIO (IOcie BBOJA €€ MMEHH OHA aBTOMATHYECKH
Oyner no6aBieHa B CIUCOK INIOOATBHBIX MEPEMEHHBIX MpoekTa). s BBOAAa MMEHH IEepeMEHHOH IBa
paza HaxxmuTe Ha AT.

E--ModBus (Master)[VAR]

- AT S Q06,0 DWORD, (* Last address *) [CHAMMNEL (Q1)]

- AT BQWE. 1 WORD: (* Last error *) [CHANNEL (Q)]

- RS-485-1[SLOT]

E--Universal Modbus device (* Yrenne ua nanenn *) [VAR]

b AT 96QB6.1.0: BYTE; (* Command (0xff - Start) *) [CHANNEL (QJ]
B8 bit input module[VAR]

---pInput AT %0XE.1.0.0.0: BOOL; (* Bit 0 *)
e AT %0X6.1.0.0.1: BOOL: (*Bit 1)

- AT %606 1.0.0.2: BOOL: (* Bit 2 %)

- AT %08,1.0.0.2; BOOL; (" Bit 3 %)

- AT %0X6.1.0.0.4: BOOL; (*Bit4*)

- AT 96QI6.1.0.0.5: BOOL: (* Bit 5 %)

- AT %606 1.0.0.6: BOOL: (* Bit 6 *)

- AT %60XB,1.0.0.7: BOOL; (* Bit 7 %)
H--Register input module[VAR]
beeyinput AT 96QW6.1.1.0: WORD; (* Urenme 13 perucTpa PSW300 *) [CHANNEL (Q)]
B--Real manodule[VAR]
beerinput AT %QDB.1.2.0: REAL; (* YteHne na pernctpos PSW310-311 %) [CHANNEL (Q)]
I'_—'I------'Stl'iﬂgm modul[VAR]

beegInput AT %QB6.1.3.0: STRINGIZO[; (* YTeHne na percTpos PSW320-322 *) [CHANNEL (Q)]

B1-Universal Modbus device (* 3anice B naxens *) [VAR]

Puc. 22. TlpuBsizka mepeMeHHBIX K KaHajlaM
Hacrpoiiku Moyseii (Mcroib3yeMble perucTpbl nanenu u pyukipu Modbus) mpusenens! Hike.

Oopamume enumanue, 9ro pabora ¢ nepemeHHsiMu tunma BOOL ocymectBasiercss depes 8
Bit Input Module. ITpu 3ToM HylIeBOMY OUTY COOTBETCTBYET 3aJIlaHHBIN PErUCTp MOIYNS (CM. puc. 22),
nepBomy — 3ananubii peructp+1 (PSB301), Bropomy — PSB302 u 1.1.

Obopamume enumanue, 4TO0 TpU paboTe C TEPEMEHHBIMHU, 3aHUMAIOIIUMH HECKOJBKO
peructpoB naneinu (tunt REAL u STRING), yka3siBaeTcst TOJIBKO MEPBbI U3 TPYIIIBI PETUCTPOB.



MHoe.. | Mma SHa4EHHE | Mo yrony, |

Mame 3 hit input module 3 bit input module
2 Reqister a... 300 0
3 Command  Fead coils statuz [... =] Read inputz statuz [0x02]
a izibility Mo = Mo
Puc. 23. ITapametpsr 8 Bit Input Module
MHae... | Mra | SHEYEHWE | Mo yracum.
1 M ame R egizter input module Reqister input module
2 Fegizt.. 300
3 Comma... | Bead halding Beaizter, il Read halding Reaisters ..
g Yigibilitp Mo =[MHao
Puc. 24. [Tapametpsr Register Input Module
WHae... | Mrwa | IHaveHME | MM yraony,
1 M ame flaat input radule flaat input rmadule
2 Regist.. 310 I}
3 Comma... Read holding Register... =] Read holding Regizters ..
a Yigibilitpy Mo = Mo

Puc. 25. ITapametpsr Real Input Module

BasoBble napameTtpel  [1BDEMETPEI MOLYNA |

MHoexec | Mia JHaveHHE | Mo oy, |
M ame String input module String inpuk ...

2 Command  Fead holding Registers [0... =] Fead bytes [0...

3 Regzter a... 320 1]

4 Arnounth .. B a0

a Wigibility Mo =l Mo

Puc. 26. ITapamerpsr String Input Module

Haxxmem ITKM Ha srmeMeHT 3amuch B NMaHes b M 100aBMM B Hero momdiaeMeHtsl 8 bit Output
Module, Register Output Module, Real Output Module u String Output Module.

E--Universal Modbus device (* 3annce B naHens *) [VAR]

......... AT %0BE.2.0: BYTE; (* Command (0xff - Start) *) [CHANMEL (2]
-8 bit output module[VAR]

H--:Register output module[VAR]

H--Real output module[VAR]

Hl---String Output module[VAR]

| ey (Y ey (R ey N o |

Puc. 27. Universal Modbus Device (3amuch B maHess) ¢ gobasnerasivu Output Momyasmu

[TpuBspkeM K KaXJOMYy U3 KaHAJOB NMEpPEeMEHHYI0 (IIOoclie BBOJIA €€ MMEHHM OHa aBTOMAaTHUECKU
OyzeT co3/IaHa B IPOEKTE Kak Tio0anbHast). J[ist BBOa MMEHU TIEpEeMEHHOM J1Ba pa3a Haxxmute Ha AT.



E-—8 bit output module[VAR]

B~ AT %QB6.2.0.0: BYTE; (* 3anuck & peructp PSB200 *) [CHAMNEL (Q)]

--------- bOutput AT %0X6.2.0.0.0: BOOL; (* Bit0 %)

--------- AT 9%0X6.2.0.0.1: BOOL; (* Bit 1)

--------- AT %0QX6.2.0.0.2: BOOL; (*Bit2*)

--------- AT %0QX6.2.0.0.3: BOOL; (*Bit3 %)

--------- AT 9%0X6.2.0.0.4: BOOL; (* Bit4 %)

--------- AT %0X6.2.0.0.5: BOOL; (*Bit5%)

--------- AT 9%0X6.2.0.0.6: BOOL; (* Bit6 %)

--------- AT %QIX6.2.0.0.7: BOOL; (* Bit 7 %)

E--Register output module[VAR]

FeyQutput AT %60WE.2.1.0: WORD; (* 3anuce 8 pernctp PSW300 *) [CHAMNEL (QJ]
B--Real output module[VAR]

b rQUutput AT %QDE.2.2.0: REAL; (* 3annce 8 perncTpsl PSW310-311 *) [CHANNEL (Q)]
[ StrinngoduleWAR]

[— sOutput AT %0B6.2.3.0: STRING[79]; (* 3annce B perncTpel PSW320-322 *) [CHANMNEL (Q)]

Puc. 28. TIpuBsi3ka nepeMeHHbIX K KaHalaM
Hacrpoiiku Moayneii (Mcronb3yeMbie perucTpbl nanenu u pynkiun Modbus) npusenensr Hike.

Obopamume enumanue, uro pabora ¢ mepemeHHpiMu Tuna BOOL ocymectBusiercss yepes 8
Bit Output Module. Ilpu sToM HyneBOMYy OHUTY COOTBETCTBYET 3aJ@HHBIA PETHCTP MOIYIS (CM.
puc. 28), nepomy — 3amanubiii peructpt1 (PSB301), stopomy — PSB302 u 1.1.

Ob6pamume enumanue, 4YTO TpuU paboTe C TICPEMEHHBIMHU, 3AHUMAIOIIUMHU HECKOJIBKO
peructpoB nanenu (tunt REAL u STRING), yka3siBaeTcst TOJIBKO MEPBbI U3 TPYIIIBI PETUCTPOB.

HHae... | Hra | SHaYEHWE | Mo yracu.

1 E= 3 bit output module 3 bit output o
2 Regigter ... 300 1]

3 Command  Faorce multiply coils [0, =] Force multiply o
a Wizibility Mo = Mo

Puc. 29. [Tapamerpsr 8 Bit Output Module

Basoskie MapameTpel [ 13PaMETDE! MOLYNA |

MHae... | Hra | SHAYEHME | MM yreticum.

1 Hame Feqgister Fegizter

2 Reqister... 300 0

3 Command Preszet zingl register .. = Preset singl regi
g Wizhility Mo x| Mo

Puc. 30. ITapamerpsr Register Output Module

BazoBbie napameTpel MNapameTpsl MogynA |

MHaoe... | Mia SHAYEHWE | Mo Yoy,
1 Mame  float output module float output mod
2 Regist... 310 I}

3 Comm...  Preset multiple Registe... =] Preset multiple F
a Wizibility Mo = Mo

Puc. 31. ITapametpsr Real Output Module



BasoBble NapamMeTpbl  [1BPEMETPE! MOLYIA |

MHoekc | Mma | JHaveHWe | Mo oy,
] Mame String output module String output
2 Comma... Preset multiple Begister... 7] Preset singl re
3 Registe... 320

4 Amnount... B an

8 Visibility  MNo =l Mo

Puc. 32. ITapamerpsr String Output Module

3.2. Iporpamma PLC_PRG

JlaHHbIE,
NIEPEMEHHBIM  [TPOTPaMMBI

cuntanHble 4epe3 Konpurypammro IIJIK, npucsausarorcs

PLC _PRG. B cBowo ouepenp, 3HauU€HUs, 3aJaHHBIE B IIPOrpaMMe,

JJOKaJIbHBIM

nepenatorcs B Kondgurypanuro IIJIK u 3anuceiBatoTcst B MaHeNb. JTOT MOJAXO0 MCIOJIB30BaH TOJBKO
Ha ypOBHE IpuUMEpa — B PEAIbHBIX MPOEKTaX 3a4acTyi0 yAoOHEe II0Ibh30BaThCA B IPOrpaMMe

nepemeHHbIMU 13 Kondurypamum IJIK.

O6bsBuMm B iporpamme PLC_PRG crnenyromue nepeMeHHbIE:

D001|PROGRAM PLC_FRG

D002VAR

0003 pBoolRead BOOL, (*uTeHue BOOL w3 pernctpa naHenw PSB300%)
0004 bBoolWrite :BOOL, (*3anwce BOOL B pervcTp nanenw PSB200%)

[IIE

0006  wWordRead ‘WORD; (*uTeHue WORD 13 pernctpa naHenu PSW300%)
0007 wWordWrite WORD, (*aannce WORD e pernctp nadenw PSW300%)

I

0009 rRealRead -REAL; (*uTeHWe REAL W3 perncTpog nadenn PSW310-311%)
0070 rRealWrite ‘REAL; (*aanuce REAL B permcTpel naHenn PSW310-3117%)
0011

0012 Swap_WORD_panel:Swap_WORD; (*akaemnnAap @& gnA nepeeopota WORD B REAL™)
0013

0014 sStringRead STRING(G); (*uteHne STRING na permctpa naHenn PSW320-322%)
0075 sStringWrite STRING(B); (Faannce STRING B perncTpel naHenn PSW320-3227)
[DDABEND_VAR

Puc. 33. O6bsaBnenue nepemennsix B nporpamme PLC_PRG

Bocems mepemennsix (Read m Write) coorserctByror BochMm mepemenubiM (Input m Output) us
Kondurypauuun IVIK; ¢yaxumonansusiii 6ok SWAP_WORD wucnonssyerca ans nepecraHoBku WORD B
nepemenHoii tuna REAL, mockoneky mopsgok WORD B mepeMeHHBIX C IUIaBarollell TOYKOH B IaHEIH

nHBepTHpoBad 1o cpasHeHuo ¢ IIJIK. Kon ¢pyHknmnonansHoro 6j0Ka mpruBeeH HUKE:
% CoDeSys - ModbusTCPmaster.pro™ - [Swap_WORD (FB-5T]]
% Maiin JononHeHna

BB 5|50 E|S S5 B

| 0001|FUNCTION_BLOCK Swap_WORD
‘3 FoU [0002]vAR_INPUT
: [0003 rin:REAL;
(0004 END VAR
[0008VAR_OUTPUT
|0006] rOutREAL;
[0007/END_\VAR
E
[0009)vAR
1 0010] plnput
1 0011] pOutput

% END_VAR

q [

Mpaeka [poext BerasuTs Onnaitn Owkno  Cnpaska

------ (*ExoOHanA nepeMerHan Tuna REAL®)

(*NepemMeHHan rin ¢ NepecTaeneHHEIMI MecTaM WORD aMu®)

1 POINTER TO ARRAY[0..1] OF WORD;
1 POINTER TO ARRAY[0..1] OF WORD;

(*ECMOMOTaTeNbHEIE NEPEMEHHEIE™)

| 000|pInput :=ADR(rIn};

| 0002|pOutput = ADR( rOut);
0003
| 0004 pOutput*[ 0] = plnput*{ 1];
| 0005|pOutput*[ 1] = plnput*{ 0,

Puc. 34. Conepxxumoe dynknnoHanbHoro 6ioka Swap_WORD

Kox nmporpammel PLC_PRG, nanncannoii Ha si3pike CFC, BRITIIUT cnemyrommm o0pa3om:



YTeHWe O3HHLIX U3 NaHEenN

l1amMeHANTe 3HaYEHWA HA NaHenn W HaBnwoawTe 3a MaMmeHeHnen Read nepemeHHBIx

MOVE 4

1
plnput pBoolRead 4]

MOVE =

3
winput wWordRead 2]

Swap_WORD_pan
Swap WORD

rin rOut rRealRead
MOVE i

Ll

sinput sStringRead

L

3annck OaHHBIX B NaHENk

KameHARTe Write nepemeHHEIe W HAONKOANTE 33 M3MEHEHHEM 3HAYEHWA HA NaHenn

—— 8
MOVE
bBoolWrite bCutput g
——10
MOVE
wiWordWrite wOutput
Swap_WORD_pan
112
Swap_WORD
rRealrite rin rout routput
1
MOVE
15
s 3tringWrite sCOutput L

Puc. 35. Kox nporpammer PLC_PRG
[Tporpamma PLC_PRG kaplii 1K BBITOTHSET CIIEAYIOIINE JeHCTBUS:

1. 3Hauenue nepemenHoit bInput npucsanBaetcs nepemenHoit bBoolRead;
2. 3HauenHune nepeMenHoi Winput npucsansaercs nepemennoit WWWordRead;
3.3HaveHne nepeMeHHou rinput oopabaTeiBaeTcs ¢ MOMOIIBIO (YHKIIMOHATBHOTO OJIOKa

Swap WORD (WORD B REAL wMenstorcs wMectamMu JJIsE  KOPPEKTHOTO
otrobpakenuss B IIJIK; »sTt0o cBszano ¢ Tem, uro mopsmok WORD B manenu
uHBepTHpOBaH 1o cpaBHenuio ¢ [1JIK) u 3anuceiBaercs B nepemennyio rRealRead;

4. 3sHaueHHUe nepeMeHHol SINpUt mpucBanBaetcs nepeMenHoit SStringRead,;

5. snauenue nepemennoii bBoolWrite npucsausaetcs nepemennoii bOutput;

6. snaucnue nepemennoit WWordWrite npucsarnBaetcs nepementoit wOutput;

7. 3nauenue nepemennoit rRealWrite obpabareiBaeTcst ¢ TOMOIIBIO (QYHKIIHOHAIBHOTO

omoka Swap WORD (WORD B REAL MeHsioTcss MecTaMH Uit KOPPEKTHOTO
oToOpaXKeHHsI B TaHENW; 3TO CBsA3aHO C TeM, uro mnopsgok WORD B manemn
uHBepTHpoBaH 1o cpaBHeHuto ¢ [1JIK) u 3anmuceiBaercs B mepemennyto roOutput;

8. 3nauenue nepemennon sStringWrite nprcsauBaercs nepemennoi sOutput.



B mporecce paboThl MpPOEKTa MOJIB30BATEb MOXKET M3MEHATh 3HaucHus Write mepemMeHHBbIX
(menocpencreenHo B CoDeSys), Habmo1ast 32 COOTBETCTBYIOIIMMU U3MEHCHUSIMH HA JUCIIICE MMAaHEIH, a
TaK)Ke M3MCHSATh JaHHbIC HAa TaHeId (C TMOMOIIBI0 CEHCOPHOTO BBOJA) W HAOJIOAATh M3MCHEHUS Y
cooTBeTcTBYIOIMX Read nepeMeHHBIX.

3.3. Konpurypanuus 3agau
Obpamume enumanue, uro 1ia padotsl nporpammel PLC_PRG, ona nomkHa ObITh MpHUBsIi3aHa K OJHOM
u3 3a1a4 (Bkiaaka Pecypesl, komnonent Kongurypanus 3anaq).

i daiin Mpaeka [Mpoexr Betaska Jdonoadenwa  Ownafin Okno Cog

Bz|E| 2|E)]ed B[S

— B (g KoHdurypauma 3agau
‘£ Pecypce ’
- & CUCTEMHEIE cofbITHA

B3 MofanbHole nepeteHt i
i i Global_Varisbles - (1) NewTask

."v"ariable_l:anfigurat o PLC_PRG(),
BT SutnuoTera ANALYZA
B[] utnmorera IECSFC.LI

""" m BopT#ypHan
""" F.aHgurypaa Mk

OHPMMYPALMA 33034

P/;/IECI: 36. Ipusszka nporpammbel PLC_PRG k 3agaue

4. PaGora ¢ npuMepoM

1. Otkpoiite mpoekt ModbusRTUmaster.pro 8 CoDeSys, noaxmtountech k [1IJIK, 3arpy3ute mpoekT u
3aIlyCTHUTE €ro:

Onnaiin | Okne  Cnpaska

MNogknoueHne Alt+F8
OTknroueHne Ctrl+F8
3arpyska

CTaET F5
Cron Shift+F§

Puc. 37. 3arpyska u 3amyck npoekta st IIJIK B CoDeSys

2. Orkpoiite ModbusRTUslave.txp 8 nporpammve Konduryparop CII300 u 3arpy3sute ero B maHess:

: | Paiin I Mpaeka Mpocmotp  MHotpym

2 O Hoseit Cirl+N
_ = OmprITe... Cir=0
=l 3aKkpeiTe

|_' n CoxXpaH1TE Cir+5

CoxpaHnTe KaK...
CoXpaHWTL ¢ 3alLWToM

3KcnopT npoexTa

JarpysuTe NpoSKT Ctr+Dr

Jarpy=uTe © MCXDAHEIM KOOOM

o kD

Brirpyswte npoekT

Puc. 38. 3arpy3ka nmpoekTa B maHesnb

3. Coequnure nanens u [IJIK ¢ moMorkio kabens (cXeMbl COeTUHUTENBHBIX Kabemeit
npuseaeHsl B PO manenu CI13xx):



K nanenn

K TJIK nnmn
5[0~ APYrMM npuGopam
o @2 p >A
3 OBo / . g
2 O?. >
5 OGO Butan napa

/’/
DB-9F

Puc. 39. Coenunurenbublii kabenb s cBs3u nanenu ¢ [IJIK mo uaTepdeiicy RS-485

4. BBeWTE JaHHBIE C TIOMOIIBIO CEHCOPHOTO AMCIUICS MaHeNu W HabiojaiiTe, Kak OHU OyIayT
cuntanbl B Read nepemennsie B mporpamme PLC_PRG:

Konrpommep - Modbus RTU Master
[Magens - Modbus RTU Slave

CrrpaBouHas HHOPMALHL

IUIK: Pernctp Trm TUTK
Urenne / 3ammck TIAHeTH JAHHBIX EPEIETIRE Modbus

PSB300 BOOL bBoolRead / bBoolWrite 0x01 / 0x0F

PSW300 WORD || wWordRead / wWordWrite ||| 0x03 / 0x06

PSW310-311 REAL rRealRead / rR ealWrite 0x03 / 0x10

PSW320-322 ||| STRING || sStringRead / sStringWrite 0x03 / 0x10

m.lil' Manens onepatopa Ccn307

Puc. 40. BBoj 3HaueHHU# ¢ TOMOIIBIO CEHCOPHOTO JUCIIIES aHEIH

UTEHWE O3HHBIX M3 MaHENK
13MEeHANRTE 3HAYEHWA HA NaHENW W HaGNWOAanTe 33 naMeHeHnem Read NepemeHHEIx
=0
MOVE
1
Mool bBooiRead e
—{2
MOVE
winput=77 T mWnrdReadz??*

Swap_WORD_pan

Swap_WORD
[ rinput=-7 485119e-036 ——rin

MOVE =
| sinput=HELLO' ———— | sStringRead="HELLO' Q

Puc. 41. OroOpaxeHue BBeIeHHBIX Ha naHeny 3HaueHuii B CoDeSys

5
[ rRealRead=11.22 Q

5. BBeaure HoBble 3HaucHHus Write mepemennbix B mporpamme PLC PRG, zamummre ux ¢
nomoriplo komOuHamu kiasum Ctrl+F7 un naOmionaiite, kak OHM OyAyT 3amUcaHbl B TaHEIb H

OTOOpaKEHBI Ha €€ JUCIUICE:



MOVE T

I

bOutput £l
E‘H
wOutput=88 21

MOVE

wWordWrite=88

13
rl rOutput=1.268403e+011 Q

[ rRealWrite=4433 |——

n

,—’15
1 Output=Tlpneer 151

Puc. 42. VI3menenue 3HaueHuil nepemennsix B CoDeSys

[ sStingWrite=Tlpueer |—— |

Koutponnep - Modbus RTU Master
[Tamems - Modbus RTU Slave

CripaBouras HHQOPMATH
IITemaIrg}I;;rmcb Pr?aln:[l:.lg z[ﬁ[x - qjl\%:uc?l;u;g
. PSB300 BOOL bBoolRead / bBoolWtite 0x01 / 0x0F
PSW300 WORD (| wWordR.ead / wWordWiite||| 0x03 / 0x06
PSW310-311 REAL rRealR ead / rR eal Write 0x03 / 0x10
PSW320-322 ||| STRING (|| sStringRead / sStringWrite 0x03 / 0x10

UBEH

Manens oneparopa CM307

Puc. 43. OtobOpaxenue BBeieHHBIX B CODeSys 3HaueHwmii Ha maHenu



8. YueOHO-MeTOAMYeCcKOE M HH(POPMALMOHHOE 0O0ecnievYeHUue TUCIUILINHBI

8.1. OcHoBHas quTEpaTypa

1. JlemenxoB H.II. I[IporpamMmmupoBanue u KOHGUTYpUPOBAHUE MPOMBIIUICHHBIX ceTel: yueOHOe
nocobue / JlemenkoB H.Il. — MockBa: MOCKOBCKHI TOCYIapCTBEHHBIM TEXHUYECKHH YHHUBEPCUTET
umenu H.D. baymana, 2010. — 116 c. — ISBN 2227-8397. — Tekct : 31eKTpOHHBIN // DIEKTPOHHO-
oubnmuoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/31176.html

2. Cxuapos O.K. Bonokonno-ontudeckue cetu u cuctemsl cBsizu / CkisipoB O.K. — Mockaa :
COJIOH-TIIpecc, 2016. — 266 c. — ISBN 5-98003-147-2. — TekcT : 3J€KTPOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/90258.html

3. HWBmmH B.II. becipoBoanas cetb cOopa u nepenaun uzmepurensHoi napopmanuu B ACYTII :
yueOHOe mocobue / MBmmu B.II. — Kazanp : Kazanckuii HalMoOHaIbHBIA HCCIEIOBATEIbCKUI
TexHoyiornueckuii yausepcuret, 2016. — 240 ¢. — ISBN 978-5-7882-1848-9. — TekcT : 31meKTpOHHBII
/! DIIeKTPOHHO-ONOIMOTEeUHAS cucTeMa IPR BOOKS : [caitT]. — URL.:
http://www.iprbookshop.ru/61960.html

4. ®epnopos FO.H. CnpaBounuk unxkenepa no ACYTII. [IpoexktupoBanue u papaboTka : yueOHo-
npaktuueckoe mocooue / denopos FO0.H. — Bonoraa : Uadpa-Unmxkenepus, 2016. — 928 c. — ISBN
978-5-9729-0019-0. — Tekct : sneKkTpoHHBIA // DnekTpoHHO-OMOMMoTeuHas cuctema [PR BOOKS :
[caiit]. — URL.: http://www.iprbookshop.ru/5060.html

5. Cumako, I'. M. MukponpoLecCOpHbIE CHUCTEMBbl YIPaBICHUS JJIEKTPOIPUBOAAMU U
TEXHOJIOTHYECKUMHU KOMILIeKcamu : yuebHoe mocoodue / Cumakos I'. M. , bopoaun A. M. , Kotun /1. A. ,
[Tankpam FO. B. - HoBocubupck : MUzn-so HI'TY, 2016. - 116 c. - ISBN 978-5-7782-2989-1. - Tekcr :
AJIIEKTPOHHBIN /! 9bC "KoHcynbTaHT crynenra"” : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785778229891.html

6. XwuBpun, M. B. IlporpammupoBanue IIJIK u mnpomsimmienssie ceru. IIporpammnoe
obecrieueHre YMIpaBJICHHUS TEXHOJOTHYECKUMHM Mporieccamu : Jiab. mpaktukym / M. B. Xuspun, C. B.
Hanunbuenko. - Mocka : MUCuC, 2020. - 139 c. - Tekct : snekrponnsiii / OBC "KoncynbTant

cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/Misis_488.html

7. Tyros, B. B. IlpoektupoBanre aBroMmaTu3upoBaHHbIX cucteM yrpasieHus B TRACE MODE :
yaeOnoe mocobue / Tyro B. B. - Open0Oypr : OI'Y, 2017. - ISBN 978-5-7410-1857-6. - TekcT :
AJIIEKTPOHHBIN /! 9bC "KoHcynbTaHT crynenra"” : [caiiT]. - URL

https://www.studentlibrary.ru/book/ISBN9785741018576.html

8.2. lonosiHMTEILHAS JIUTEPATYPa
1. Tepacumos, A. B. IIpoeKTHpPOBaHME aBTOMATH3MPOBAHHBIX CHCTEM  YIIPABJICHUS

TEXHOJIOTHYECKUMH Tpoleccamu : ydeOHoe mocobue / I'epacumoB A. B. - Kazanp : WzmarenbcTBO
KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - Tekct : snexrponusiii / ObC "KoHcynbTaHT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785788219875.html
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2. XuBpuH, M. B. AmnmapatHoe u mporpamMmMHOe oOecreueHHe YIPABICHUS TEXHOJIOTUYECKUMHU
nporeccamu : yuebHo-meronuueckoe nmocooue / M. B. Xuspun - Mocksa : MUCuC, 2015. - 95 c. - Tekct
AIICKTPOHHBIN /l 9BC "KoncymnbpTant crynenra" : [caiiT]. - URL

https://www.studentlibrary.ru/book/Misis 246.html

3. bemnoyc, A. HN. KubepOe3omacHOCTh OOBEKTOB TOIUTMBHO-YPHEPTETHUUECKOTO KOMILIEKCA.
Konnemnuu, Mmetonsl u cpenctsa obecrneuenus / A. . benoyc. - Mocksa : Uadpa-Uuxenepus, 2020. -
644 c. - ISBN 978-5-9729-0512-6. - Texkct : anextponnslii / IbC "KoncynpTant cryaenra" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785972905126.html

9. MaTepua/ibHO-TeXHHYECKOE 00ecneuyeHue JUCITUNTHHBI
[Ipy  BBIIONIHEHWHM  CTYJCHTAaMH TPAKTUYCCKUX  3aJaHUA  UCIOJB3YIOTCS
TEXHUUYECKUE CPEJCTBA 00ydeHHs. TeXHUYECKnEe Cpe/cTBa OOYUCHHS — COCPEIOTOUYCHBI B
KOMIIBIOTEPHBIX CITeIl. JIabopaTopusx kadenpsr (ayn. 4-29, 4-35, 4-37).
CTyIeHTHI TOJTHOCTBHIO 00eCTIeueHbl Y4eOHBIMU U METOIUICCKIMH MaTepraIaMu s

OpraHu3aluy UX 00y4eHUsI U KOHTPOJIS pe3yJIbTaTOB.

Pa3paboTuuk:

Houent xad. «ATIII» /Mlyxun B.B./
CoraacoBaHo:

W.o. 3aB. kadempoit «ATIII» /Xakumos 3.J1./
Hupextop IYMP /MaromaeBa M.A./
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