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i CHCTEMHAS HHTETPAIMS

HEMTETA30BAA NPOMBIIAEHHOCTD

Yye6HO-naboparopHbIn

KOMMJIEKC MO MPUMEHEHMUIO
GBTOMATU3MPOBAHHbIX CUCTEM
ang uccneposaHus ABleHUM
nepeHoca B NOPUCTbIX cpenax

AnekcaHap laBpunos, Anekcanap Hepkay, Panc Kamanmes, Basecnas Mauerko,
Mapat OumHHmuKkOB

B cratbe onucaH yuebHo-nabopaTopHbii KOMMAEKC N0 NPUMEHEHUIO OBTOMATU3MPOBAHHBIX
CUCTEM NS MCCNEROBAHUS SBJIEHWMM MEPEHOCA B MOPUCTBIX CPeAax, CO3AAHHbIM Ha Kadeape
paamoanektporunku Kasanckoro (Mpueonxckoro) penepansHoro yHmeepcutera.
Komnnekc ncnonsayetcs ans noarotosku cneumanmcros B obnactu ACY Tl gns HedTaHoM
npomsiwneHHoctn. OcHoBy komnnekca coctasunu moaynbHblie [JIK FASTWEL 1/O

m SCADA-naker GENESIS32.

BBEAEHMUE

HcTopust KOHCTpYMpOBaHUS U CO3Ma-
HMST aBTOMAaTU3UPOBAHHBIX CCTEM KOHT-
po:st BeIpaboTku HedTsiHOTO 1acta B Ka-
3aHCKOM T'OCyIapCTBEHHOM YHUBEPCUTETE
(B HacTosiIIIee BpeMst TiepenMeHoBaH B Ka-
3aHckuit (ITpuBosmkckmit) GenepanabHbII
yHuBepcureT — KDY, puc. 1) yxonut Kop-
HSIMU B JAIEKUE TSITUACCSIThIE — IIeCTU-
JIECSITBIE TOMIBI TIPOIILIOTO CTOoNNeTus. Torna
TSI panuonuciieTyepusanny PomMank-
CKOTO MECTOPOXKIEHUS W PEIIeHUST HEKO-
TOPBIX MPOOIEM, BOSHUKAIOIINX TIPU 0~
Obr1e HeTH, TOTPeOOBaIOCh yaacTue hu-
3UKOB, MaTeMaTUKOB U Paano(pU3NKOB
KT'Y. B 1955 romy no unuimatuse o61acT-
Horo komuteta KIICC u obbenuHeHUst
«TaTHedTh» ObLIM 3aKIIOUEHBI TIEPBBIE B
ucropuu KazaHckoro yHuBepcurera Xo-
3SICTBEHHBIE JOTOBOPHI C HehTemoObI-
BarorumMu oprann3auusiMu TACCP.

B Hauase ceMumecsThIX TOIOB MPOIILTO-
ro cToseTus pa3paborka PomamkuHckoro
MECTOPOXIECHMS MTePeluia B CTaAUIO TTO3]I-
Heil BRIpAaOOTKM U TOYTH Ha BCEil Teppu-
TOPUUM MECTOPOXIECHUS BeJIach C IIPUMe-
HEHNEeM BHYTPUKOHTYPHOTO W 3aKOHTYP-
HOro 3aBonHeHUs. Ha aToii cramum mist
yIpaBJIeHUST ONTUMAJIBHONM BBIPAOOTKOM
He(PTSIHOTO TUTacTa HEOOXOAMMO TOCTO-
STHHO CJIETIUTD 32 NBUKEHUEM HEDTIHBIX U
BOJSTHBIX TIOTOKOB Ha pa3pabaTbiBaeMOM
macty. Hanbomnee apekTHBHO 3TO MOX-

HO OBLTIO clenaTh, MTPUMEHSIST HOBBI, aK-
TUBHO Pa3BUBAIOIINICS B TO BPeMsI BUI
TUIPOANHAMUYECKUX NCCIIeI0BaHMI TITa-
CTOB — MeTON (DWIBTPAIIMOHHBIX BOJH
nasineHust (PBJ1). Mnes ucnonb3oBaHus
MeTona (UIBTPAIIMOHHBIX TapMOHMYE-
CKUX BOJIH JABJIECHUS IUISI OTIpeeIeHUs
(GUIBTPAIIMOHHBIX MTAPaMETPOB TIACTOB
TTOJTyYHJIa TEOPETUUECKOE U IKCTIEPUMEH-
TajnbHOe pa3Butue B paborax C.H. By3u-
HoBa, U.J1. YMpuxuna, FO0.M. MonokoBu-
ya, H.H. Hermpumeposa u ap. [1, 2, 3] u 3a-
KJTIOYAeTCsI B CO3aHUM TIEPUOTNIECKUX
W3MEHEeHUI pacxola Ha BO3MYyMIAIOMIei
CKBaXXMHE W PEeTUCTPAIlMU OTKJIWKOB Ha
HUX B BUJIe U3BMEHEHUI NaBIeHMs Ha BO3-
MYyIIAIONIe ¥ pearupyromieil ckBaxkHax.
Ha puc. 2 npusenén npumep rpadukoB
KOoJIeOaHUii, TTOyYeHHBIX TPU TIPOBEJIe-
Huu uccnenosanuii Metonom ®BJI. Kapra
pacmpeneneHus TUAPONPOBOIHOCTH Hed-
TSTHOTO TIJIACTa TI0Ka3aHa Ha

puc. 3.
B mocnennee Bpemst meTon
®BJI wucmonb3yercss He

TOJBbKO 111 UCCIIEN0-
BaHUA TUAPOIIPOBOI-
HOCTHU M IIbE30IIPO-
BOOHOCTHU B OKOJIO-
CKBa>kXMHHBIX n
MECXKCKBAXKMHHBIX =
MHTEpBalax,

CpE€ACTBO IMOBBLIIICHUA HC(I)TCOTH&‘II/I Iia-
CTOB l'[yTéM 3adaHus HUKIIMYCCKUX PEXKU-
MOB HAaro€TaHusd 1 0T60pa.

HO Puc. 1. Kopnyc UHcTutyTa thusuku Kasanckoro (Mpusonkckoro)

dakTryecku 1 KaK theaepanbHoro yHusepcuteTa
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Puc. 2. Nepuopuyeckue konebanua aeéura (g, M3/c), 3aj.aBaemMble ¢ nepuoaamm 24, 12 u 6 yacos Ha

BO3MyLaloueil ckBaxHe (a), M u3MeHeHUs paenenuii (P, MMa) Ha ckBaxuHax-npuémHukax (6) [4]

B 90-e roab mpoIIIIOro CTONeTHS Ha Ka-
dbenpe pagnosnektpoHuku KaszaHckoro
YHUBepcHUTEeTa ObLT pa3paboTaH U HEOIHO-
KPaTHO MOJIEPHU3UPOBAJICS TIPOTPAMMHO-
TEXHUYECKNI KOMIUIEKC — «ABTOMAaTH-
3UPOBAHHAsI CCTEMa KOHTPOJISI U YIIpaB-
JIeHnsI BBIpaboTKO# tutacToB» (ACKY-
BIT), npenHa3HaueHHBI ISl HETIPEPHIB-
HOTO KOHTPOJISI U COBEPLICHCTBOBAHMUSI
npouecca noosrun HepT. ACKY-BIT mos-

BOJIWJT TIPOBOAUTH BECh CIIEKTP MTPOMBIC-
JIOBBIX TUAPOAMHAMUYECKUX UCCIIeq0BA-
HUI Ha JOOBIBAIOIINX W HATHETATEJIbHBIX
CKBaXXMHAX.

B Hacrosiiee Bpemst umest KOMIUieKca
ACKY-BII nonyunia nanpHeiiiee pa3Bu-
THE B paMKax OpraHU3aIuy yIeOHOTo po-
1ecca s CTYAEHTOB CTapIiNX KypCOB
HMucturyra pusuku u MHCcTUTYTA Teos0-
MY U He(PTera30BbIX TEXHOJIOTUH, BXOSI-

mux B cTpykTypy KDY, B xone peanmnza-
M1 TporpaMMbl pa3sutust KaszaHckoro
([MpuBomKCKOTO) henepaaTbHOTO YHUBEP-
cuTeTa COTpyAHUKAMU Kadenpsl paano-
ayieKTpoHUKN K®Y B compyxkecTBe co
CIIeIMAINCTAMU  Ka3aHCKOTo uinana
kommanuu [IPOCO®T 6611 co3maH yueo-
HO-JIAOOPATOPHBIN KOMITJIEKC TIO TIpUMe-
HEHUIO aBTOMATU3UPOBAHHBIX CUCTEM TSI
HCCIIeIOBAHUS SIBICHUH TepeHoca B 1Mo-
PUCTBIX Cpefiax.

KOHUENUMS NOCTPOEHUS
YYEBHO-JIABOPATOPHOIO
KOMMNJMEKCA

CTtpykTypa  y4eOHO-1a00paTOPHOTO
KOMIIJIEKCa 10 TPUMEHEHUI0 aBTOMATH -
3MPOBAHHBIX CUCTEM JIJISI UCCIIEAOBAHUS
SIBJICHUU TIepeHoca B MOPUCTHIX Cpenax B
1IeJIOM, €ro KOMIUIEKC TeXHUIEeCKUX
cpenct (KTC) u 6a3oBoe TiporpaMMHOe
obecrieuerue (I10) mOKHBI O3BOJISTH
CO3IaBaTh B JIAOOPATOPHBIX YCITOBUSIX
TPOTOTUIIBI CUCTEM aBTOMAaTU3aIUN pa3-
JINYHBIX TEXHOJIOTUIECKUX OOBEKTOB
HedTenoowpun. KoMruieke nomxeH cratbh
0a30if He TOJIBKO MJIST TIOATOTOBKY MOJIO-
IIBIX CTIETIMATUCTOB, HO W JJIS BHITIOTHE -
HUST OTIBITHO-KOHCTPYKTOPCKUX W Hayd-
HO-WCCJIEIOBATEILCKUX PAOOT COTPYIHU-
KaM¥ Kadeaphl.

HedrenobriBatomiee  MpoM3BOACTBO
BKJTIOUAeT B cebsi OOJbIIOe KOJIMYECTBO
pa3HOOOpPa3HBIX TEXHOJIOTUIECKUX O0B-
€KTOB: NOOBIBAIOIIIE U HAaTHETATeIbHbIE
CKBaXXWHBI, THAWBUAYATbHbBIE U TPYIITIO-
BbIe 3aMepPHbIe YCTAHOBKH, OJIOKH J03UPO-
BaHUs peareHTa, MOXWMHBIE HAaCOCHbBIE
CTaHIINY, KyCTOBbIe HACOCHBIE CTAHIIUH,
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Puc. 3. MnaH pacnonoxeHusa CKBaXKWH OMbITHOrO y4acTka (a) 1 KapTa pacnpefeneHns ruaponpoBoAHOCTH [MKMZ-M/(MI'Ia-C)]
no AaHHbIM FMAPOANHAMUYECKUX UcCnefoBaHuit MeTopom ®BJ (6) [5]
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AsToMaTH3upoBaHHOe paboyee MECTO npenoaaBaTens

ABTOMaTH3NPOBaHHbIE paboyne MecTa CTYAEHTOB

Ethernet
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YenoBHble 0603Ha4eHNS:

4 ) —cuctemHoe M0; ) — MHeTpymeHTanbHoe M0; ¢ ) — npuknagHoe MNO.

Puc. 4. CTpyKTypHas cxema yue6Ho-n1a6opaTopHOro KoMNNeKca

Puc. 5. BHewHuit BUA 060pyA0BAHMA KOMIIEKCA

cepbe3HbIe TPeOOBAHUS K KOMIUIEKCY TeX-
HUYECKUX CPEICTB CUCTeM aBTOMaTh3a-
muu. O6opynoBanne KTC goikHO OBITH
HaIEXHBIM, PACCUNTAHHBIM Ha KCIUTya-
TalWIO B PACHTMPEHHOM IUAIa30He TeM-
meparyp,
MOXHOCTH JIJIST PeIIeHMsT ITUPOKOTO KPy-
ra 3amad apromaru3anuu. HemamnoBaxkHbI-
MU TaKXe SBIISTIOTCS CIIOCOOHOCTh DyHK-
LIMOHAIBHOTO ¥ MTH(HOOPMAIIMOHHOTO Hapa-
IIUBAHUS BO3MOXHOCTEN CO3MaHHBIX Ha
OCHOBE KOMILJIEKCAa CHCTeM aBTOMaTh3a-
VY, HAJTMYKe cepTU(GUKATOB TUTIA CPelI-
CTBa U3MepeHUs U paspemneHus: Pocrex-
Haa3opa Ha mpuMeHeHue. Bee atu hakTo-
pBbI YIUTBIBAIUCH TIPU TIPOEKTUPOBAHUU
y4eOHO-J1abopaTOPHOTO KOMILIEKCA.

JOJKHO MPEAOCTaBJIATL BO3-

KTC u MO KOMNAEKCA

CTpykTypHas cxema
KTC komnnekca

CTpyKTypHasi cxema ydebOHO-1abopa-
TOPHOTO KOMIUIEKCa TpeacTaBieHa Ha
puc. 4.

YCTaHOBKU TIOATOTOBKY He(MTU, TOBapHBIE
rmapku 1 T.n. Kak rmpaBuio, 3Tu 00beKThI
pacripesieJieHbl 10 OOJBIION TUTOIaau 1
3a4acTyio TpyaHoaocTymHbl. O6opymoBa-
HME HaXOIWUTCS Ha OTKPBITHIX IJIOMIAAKAX

WM B HEOTATUIMBAEMBIX TMOMEIICHUSX.
TexHomoruueckuii poiiecc TOObIYU TTPO-
TeKaeT HeMpephIBHO, 0€3 OCTAaHOBOK Ha
MPa3IHUKU U BBIXOAHBIE. Takue cypoBbie
YCTIOBUSI IKCIUTyaTalluy TIPEIbSIBISIOT

Buewmnuit Bua oOopynoBaHUST KOM-
TJIeKca oKasaH Ha puc. 5.

Ha mmxuem yposue uepapxuu (I) pac-
nonoxeHo obopynoBanue KUIuA. s
WCCIIeIOBaHUS SIBICHUIA TIepeHoca B 1Mo-

www.cta.ru
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T

YcnoBHble 0603HaYeHUA:

a — wkad VARISTAR; 6 — XXK-moHuTOp
FPM-5191G; 8 — npombiwwneHHblit cepsep AdvantiX
IPC-SYS1-3-A5; 2 - UBM VH 1500;

0 — nasepHblil NpUHTEP.

Puc. 6. BHewHuit Bup wkada APM
npenopasarens

PUCTBIX Cpeax MPUMEHSTIOTCS pa3TUIHbIe
TepBUYHBIE M BTOPUYHBIE TIPeoOpa3oBa-
Teu (aHAIM3ATOPBI CPENIbI, TATIUKHI TeM-
repaTypsl, JaBJIeHUsI, PacXoa, TOJI0Xe-
HUS U T.JI.), CUTHAJIBI OT KOTOPBIX TTOCTY-
maioT B mKkadpsl KoHTposuiepoB LK1 u
HIK2.

VYmpaBieHre UCTIOMTHUTETbHBIMU MeXa-
HU3MaMU (KJIalmaHbl, 3ACJIOHKH, TIaPOBbIE
KpaHbl, YaCTOTHBIE TMpeodpa30BaTesN)
OCYIIIECTBIISIETCS] BO3AECTBMEM OT KOHT-
pOJUIEPOB.

Ha cpennem yposue uepapxum (1I) Haxo-
naTcst mkadgbl KoHTposiepoB LK1 u
LIIK?2, xoTopble B 3aBUCUMOCTH OT LeJIeid
HCCNIeIOBaHUSI U JTabOpaTOPHOU 3amauu
peanusyIoT ciemyionie GyHKIINN:

® NpuéM JAUCKPETHOM, aHaJoroBo U
undpoBoit mHGOPMALINKU OT TATYNKOB
00BbeKTa NCCIeNOBaHNS;

® 00paboTka MH(MOPMAIINY OT TATIUKOB U
yIIpaBlieHNE UCTIOTHUTETbHBIMU MeXa-
HU3MaMU 110 3aIIPOrpaMMUPOBAHHOMY
HcCcIenoBaTeieM allTOPUTMY;

©® HaKOTUICHUE apXUBHBIX JTaHHBIX;

@ IMaJIOT C OIepaTopoM IMOCPEICTBOM
rpaduueckoii maHeu;

@ Tiepenaya TaHHBIX Ha BEPXHUI YPOBEHD
uepapxuu (APM npenonaBaTensi u CTy-
nenToB) o cetu Ethernet wiu o cetsim
OIepaToOpOB COTOBON CBSI3W CTaHAApTa
GSM 900/1800;

® TpUEM U UCTIOJTHEHVE KOMaH]I YTIpaBye-
HUS OT BEPXHEro YPOBHSI HMepapxXuu
(APM mipenogaBatesisi ¥ CTyI€HTOB) IO
cetn Ethernet wim 1o ceTsiM omepaTo-
poB coTOBOI cBsI3u cTaHmapTa GSM
900/1800.

Ha Bepxnem yposne uepapxun (III) pac-
MOJIOKEHBI aBTOMATU3UPOBAaHHBIE pabo-
yre MecTa TPeTogaBaTesisl U CTYIEeHTOB.
OHU npeTHa3HAYESHBI TS YIIPABICHUS XO-
IIOM HCCIIEIOBAaHUS, apXUBUPOBAHUS pe-
3yJIBTATOB 9KCIIEPUMEHTOB, TTPOBEICHUS
aHaii3a U WHTEPIIPETAIINY TIOTYIeHHBIX
naHHbiX. [Ipy MOATOTOBKE 2KCTIEpUMEH-
TOB KOMIIbIOTepbl APM  BBINOJHSIOT
DYHKIIMY UHXEHEPHBIX CTAHIIUI TS pa3-
paboTKM TIPOTPaMMHOTO OOecTeueHUs
koHTposutepoB CPM902, maneneit onepa-
Topa WT3010 1 aBTOMaTU3MPOBAaHHBIX pa-
0OYUX MECT.

Ha kaxngom u3z APM cTyneHTOB MOTYT
TIPOBOAUTHCS CIIEAYIONINE BUIBI paboT:
® HacTpoiika U KajiubpoBKa obopynoBa-

Hust KUTTuA;
® pa3paboTKa W OTJanKa TPUKIATHBIX

TporpaMM Jijisi YHUBEPCAIBHBIX TPO-

MBIIIUIEHHBIX KOHTposuiepoB CPM902

(LOK1 u HIK?2);
® co3/aHue 9KpaHHBIX (GOPM U TTPOTpaM-

MUPOBaHUE JIOKATBHBIX TPadUIecKuX

naneneit WT3010 (LK1 u LIK?2);

® co3aHue 9KpaHHBIX (GOPM U TTPOTpaM-
mupoBaHue nmpoekToB B SCADA-nake-
te GENESIS32 xomnanuu ICONICS.
APM nipeniogaBatesisi MOXET BBIIOJI-

HSATB T€ K€ 3a1a4M, YTO U Kax bl 13 APM

cryneHToB. KpoMe Toro, oH mpenHa3HaueH

IUTST CTIEAYIONINX BUIOB PaboT:

©® HaTISITHOM NEMOHCTpAIUy Tiesiell 1 3a-
J1a9 UCCIIEIOBAHMUS;

©® 00pabOTKU JaHHBIX OT OOBEKTA UCCIIE-
MOBAaHUS TIO CJIOXHBIM MaTeMaTude-
CKUM aJITOPUTMaM;

©® XpaHEeHUST apXUBHBIX TAHHBIX;

© IEMOHCTPAIINM Ha MOHUTOPE Pe3yJbTa-
TOB JIaOOPATOPHBIX PAOOT, BHITIOTHEH-
HBIX CTY/IEHTaMU;

@ T1eYaTy Ha TIPUHTEPE Pe3yTBTaTOB 1ab0-
pPaTOPHBIX PabOT, BLITTOJIHEHHBIX CTY-
JIEHTaMU.

LK1, K2, APM mpenongaBatens u
CTYIEHTOB OOBENVMHEHBI B EIUHYIO JIO-
KasbHy1to [P-ceTh, B KOTOpy1o mpu HEOO-
XOIUMOCTH MOXET OBITh UHTETPUPOBAHO
pasIMyHOe ceTeBOe 00OPYIOBaHNE, UMEIO-
mee nHTepdeiic Ethernet n mommepxky
creka TCP/IP (IP-kamepbl, MHTEIIEKTY-
aJTbHbBIE TATYNKU, IPOMBITIJIEHHBIE CEPBE-
pbl, pabo4une CTAaHIINY U T.11.).

Hanuune GSM-tepmunana TC65 B
mkadax KOHTPOJIJIepa MO3BOJISIET OPTaHu-
30BaTh OECMTPOBOMIHON KaHA CBS3U Yepe3
CEeTH OTIePaTOPOB COTOBOU CBSI3U CTAHIAP-
ta GSM 900/1800.

IIkacd APM npenogasaredst
O6opynoBanne APM mnpenonmaBaTenst

CMOHTHPOBAaHO B IIPOMBIIUIEHHOM 19"

mkady cepun VARISTAR mpousBoact-

Ba kommanuu Schroff, kak mokazaHo Ha

puc. 6.

B coctaB APM niperniogaBareist BXOJISIT:

@ NpoMBIIIIeHHBIN cepBep AdvantiX [PC-
SYS1-3-A5 Ha 6a3e mpoueccopa Intel
Core 2 Duo E8400, mpemHazHaueHHBII
I 00pabOTKU OOJIBIINX OOBEMOB JIaH-
HBIX U XpaHEHUST apXUBHOU nHpOpMa-
LY B pexkrnMe 6e30TKa3HOTO KPYyTJIocy-
TOYHOTO UCTIOTh30BAHUS,

@ nanenbHbIl 2KK-Monutop FPM-5191G
npoun3BoncTBa Advantech ¢ ceHCOpPHBIM
SKPaHOM C AMaroHajbio 19";

@ UCTOYHUK OecriepeOoitHOTO AIeKTPOTIH -
tanuss (UBIT) cepun VH 1500 mpo-
usBonctea komnanuu General Electric
Digital Energy ¢ BBIXOTHOIT MOIITHOCTBIO
1500 B+ A;

e npuntep HP LaserJet Professional
P1606DN.

Juns unrerpauyu APM npeniogasaresnist

U Ipyroro ooopynoBaHust yueOHO-1a00pa-

TOPHOTO KOMIUIEKCA B €IMHYIO JIOKATBHYIO

CETbh VCTIONB3YeTCS TPOMBITIIIEHHBIN KOM-

myTaTop Advantech EKI-2528, koTopsrit

pa3meniéH B ToM xe mKadpy VARISTAR.

IIIkad KoHTpOLIEpa

B cocTaB yueOHO-1200paTOPHOTO KOM-
TIeKca BXOIST JIBA MIEHTUYHBIX IIKada
koHTtposutepa 1IK1 u IIK2. BHeurHuit
BUJ OMHOTO M3 3TUX IKachoB MOKa3aH Ha
puc. 7, eTo CTPYKTypHasi cXeMa IpecTaB-
JIeHa Ha puc. 8.

LlIxad kKoHTpOJUIEpa BHITIOHEH Ha 6a3e
kopiryca CONCEPTLINE dupmbt Schroft
U YKOMIUIEKTOBAH CIEAYIOIIUMU OCHOB-
HBIMU U3ICTUSIMU:
©® KOHTPOJIJIEp TPOMBIIUICHHBI YHUBEP-

caimphbit CPM902 cepunt FASTWEL 1/0;

www.cta.ru
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3

YcnoBHble 0603HaueHUs:

a — koHTponnep CPM902; 6 — Habop mopyneit
FASTWEL I/0; 8 — naHens WT3010;

2 — GSM-tepmuHan TC65; @ — GSM-aHTeHHa;
e — TepMocCTaT; X — Harpesatenb 100 BT;

3 — BMN DNR60US24, DNRO5US24;

u — kopnyc CONCEPTLINE.

Puc. 7. BHewHuit BuA wkadga KoHTponnepa

@ Habop momyneit FASTWEL 1/0 (FIO)
JUTSE BBOZIA/BBIBOJA TUCKPETHBIX U aHa-
JIOTOBBIX CUTHAJIOB;

@ jioKajbHasi  rpaduyeckass  IMaHeb
WT3010 ¢ nnaronanbio 7";

® GSM-repmunan TC65;

® UCTOYHUKU BTOPUYHOTO 3JICKTPOTIUTA-
Hus (UBOII) cepun DNR koMmnanuu
XP Power;

@ HarpeBaresib U TEPMOCTAT KOMITAHUM
Schroff.

Bce y3ibl ikada KoHTpoJuiepa rnpeaHa-
3HAYEHBI JUIS1 TPOMBIIILIEHHOI 3KCTLTyaTa-
LIMY ¥ PACCUMTAHBI HA PA0OTY B LITUPOKOM
TeMIIepaTypHOM JMara3oHe.

OnucaHue OCHOBHbIX
cocrasnstowmx KTC

Kontpoanep CPM902 u moxymu FIO

ITpombmieHHbIN KoHTposiep CPM902
(puc. 7, mo3. a), IpOU3BOAUMBI TIOT TOP-
rooit mapkoit FASTWEL (3AO «HIT®
«1OJIOMAHT», Poccus), aBasiercs oc-
HOBHBIM y3JIOM TIKada KoHTpoiepa. DTo
KOMIIAaKTHOE BBIYMCIUTETHLHOE YCTPOU-
CTBO C MHTep(eliCOM CKOPOCTHON IITWHBI
FBUS, 4yepe3 KOTOPBI OCYIIECTBISICTCS
B3aMMOJIEICTBUE C PA3TUIHBIMU MOMIYJISI-
mu FASTWEL 1/0O (puc. 7, 1o3. 6) mis
BBOJIa/BBIBOJIA IMCKPETHBIX 1 aHAJIOTOBBIX
curHanoB. CocTaB KOMIUIEKTa MOIyJeit
ObLI OMpeesi€éH TAKUM 00pa3oM, YTOObI OH
TTO3BOJIIJI OXBATUTh BECh MEePeUeHb TUTIO-

BBIX CUTHAJIOB TIOJIEBOTO 00OpPYIOBAHUS
(KWIInA), mpuMeHseMOro Ha o0beKTax
Jo0bIYM, cOopa ¥ ToAroToBKU HedTu. [Ipn
HEOOXOIMMOCTH TUTT U KOJTMYECTBO MOMY-
JIelt MOKHO MEHSITh B COOTBETCTBUU C PY-
KOBOJICTBOM TIO 9KCIUTyaTalluW CUCTEMBI
FASTWEL 1/0.

CPM902 umeeT miecTh IoOciieqoBa-
teapHbix moproB COM1-COMS6, nBa
M30JIUPOBAHHBIX KaHaja Ethernet
10/100 MowuT/c, nBa kanaixa USB 1.1, un-
TepQeiCh A MONKITIOUeHMS KJIAaBUATYPBI
¥ MBI, a Takke mopT VGA, K KOTOpoMy
MOKHO TOIKJIFOUUTh CTaHAapTHBIN RGB-
MOHHUTOP.

B xommekTanuo KoHnTposuiepa CPM-
902 BXOIMT TBEPOOTEIbHBIN TucK Com-
pactFlash ¢ mpemxycraHoBneHHOIi omepa-
muoHHoi cuctemoit (OC) Windows CE u
Cpenoii UCTIOTHEHUS TPUKJIAIHBIX TIPO-
rpamm CoDeSys ¢ momaep:kKoii BU3yann-
3a11u.

Ipaduueckaa naness WT3010

LlIupokodopmarHasa rpaduyeckas ma-
Heb omnieparopa Weintek WT3010 (puc. 7,
103. 8) UCIOJb3YeTCsI KaK CPENCTBO JIO-
KaJIbHOW BU3yalu3allud W YIpaBJICHUSI,
OCYILIECTBIIsISI OOMEH C KOHTPOJIJIEPOM
CPM902 ugepes cetp Ethernet mo mpoto-
kony Modbus TCP. [TocnenoBateabHbIe
noptel COM1—COM 3 MoryT 1ipul He00X0-
JTUMOCTH ObITh 33/IeICTBOBAHBI JIJISI CBSI3U
C IPYTMMU BHEITHUMU MHTEJUICKTYaIbHbI-
MU YCTPOMCTBAMU TIO PA3IUYHBIM MPOTO-
koJjiaM. TToyyaeMbie JaHHbIE MOXHO CO-
XpaHsSITh BO BHYTPEHHEII MaMsITH TIaHEe !,
Ha USB-nHocurene nimu SD-kapre.

WT3010 umeeT 3KpaH auaroHaibio 7",
KOTOPBIH MOIEPKUBACT 110 65 536 11BEeTOB
U TIO3BOJISIET TMOJYYUTh KauyeCTBEHHYIO
MPOPUCOBKY 3JIEMEHTOB OTOOpaXXKeHMUsI
(MHIMKATOPOB, KHOIOK, TYMOJIEPOB, rpa-
(buKoB, 3KpaHHBIX KJIaBUATYp, (GOHOBBIX
pUCYHKOB U T.1.). CeHCcOpHasi MOIT0XKa
raHe M 06ecreynBaeT BO3MOKHOCTh BBO-
Jla 3HAYeHU I MapamMeTpoB U yIpaBIeHUs
HCTIOJTHUTEIbHBIMU MEXaHU3MaMMU.

GSM/GPRS-tepmunain Cinterion TC65

Cinterion TC65 (puc. 7, 1103. ) — 4eTbI-
péxmrana3zoHHbiit GSM/GPRS-tepmunan
MPOMBIIIJIEHHOTO Ha3HAaYeHWsI, 06iama-
IOLINI BO3MOXHOCTSIMU JIJIST OPTaHU3AIUT
TOJIOCOBOI CBSI3M, BBICOKOCKOPOCTHOM
0OeCTIPOBOIHON Tepenayn TaHHBIX, TIPUE-
Ma ¥ nepegaun SMS u akcoB. OH ocHa-
EH CTAHAAPTHBIMU TIPOMBIIIUIEHHBIMU
nHTepdelicamu u Java-miatdopmoii pas-
pa6otku [1O st co3naHus MPUITOXKEHUIA.

Tepmunan TC65 moak/IouéH K OMHOMY
U3 MOCTeI0BATEIbHBIX TTIOPTOB KOHTPOJI-
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nepa CPM902, CrocobeH
YIIPaBJISITh MPOLIECCOM OECIPOBOLHOTO
oOMeHa JaHHBIMM TMOCPEICTBOM CTaH-
napTHbix AT-KOMaHa U3 CBOei MpuKIIa-
HOW TIpOTpamMMBbl.

JIJ1s1 yBEpEHHO CBSI3U C OJIMXKANWIIIUMU
0a30BbIMU CTAHLIMSIMU ONEPATOPOB HUC-
MOJIb3YEeTCS! BBIHOCHAS 1IThIPEBAsi AaHTEH-

Ha 904 SMA (puc. 7, mo3. 0).

KOTOPBIN

IIpombimiennsie ITK AdvantiX

OcHOBHBIM y3110M APM cTyneHTa siB-
JISIETCSI IPOMBITIUIEHHAST pabovast CTAaHIIUS
AdvantiX IPC-ATX-7220-A5 Ha 6a3e mpo-
neccopa Intel Pentium E5200. Ha pa6oueii
craniumn ycraHosieHbsl OC Windows 7
Professional 1 KOMITIEKT WHCTPyMEHTAIb-
Horo u npukinaaHoro [1O xomriekca.

Pabouas cranums [PC-ATX-7220-A5
MMeeT HacToJbHOe ucronHenne. OHa Mo-
KeT (DYHKIIMOHUPOBATH B TTOMEIIEHUSIX,
rlle He MCKITIOUeHBl BO3IECTBUS BUOpa-
1IVY U TIPUCYTCTBUE TTHUTH.

CucremHoe u 6aszoBoe
nporpammHoe obecneuyeHue
KOMMeKkca
[1O y4e6HO-1a60paTOPHOTO KOMILIEK-
ca MOXHO pa3IeNnuTh Ha TPU KaTeTOPUU:
o cucremnoe I10Q — 310 KOMITIEKC TIPO-
rpamMM, KOTOpPbIE OCYIIECTBIISIIOT YITPaB-

K onepartopy GSM-cBs3u > K kommyTatopy EKI-2528 <+——
27 E E
< ] >
= = = =
= = i
@
G I )
I GSM-tepmuHan | COM FBUS Ha60p mopyneit MaHenb 7* | |
S | TC65 FASTWEL I/0 WT3010 |
| KoHTponnep = = p- |
g CPM902 = £ =
| =] = =~ = |
v e e e
: 5 E g g :
‘ § m m o |
[ E i J I |
I Harpesaress |
‘ | 100 BT H Tepmocrar G2 G4 G3 |
I ~220 B !
[ I
~220B 060pynosatme KAM1A Kopnyc /
CONCEPTLINE
YcnoBHble 0603Ha eHHs: Gl — UCTOYHVK BTOPUYHOTO 3NEKTpONMTaHms PS

—— — CUrHaIbHble NMHK;
=== — Hanpshkenue ~ 220 B;
m— _ HaNPsKeHe NOCTOAHHOrO ToKa (12 B unu 24 B);

G2, 3 — MCTO4HNKM BTOPUYHOIO anekTponuTaHns DNR60US24;
G4, 5 — MCTO4HNKM BTOPUYHOIO anekTponuTaHns DNRO5US24.

ns nutaHns GSM-TepmuHana;

Puc. 8. CTpyKkTypHasa cxema wkadga KoHTponnepa

JICHUE ammapaTHbIMU PEeCcypcaMu Bbi-
YUCJIUTEIBHOW CHUCTeMBI (ITPOLIeccop,
oriepaTUBHAs MAMSITh, YCTPOWCTBA BBO-
Ia/BBIBOJA U T.J.), obecreunBasi Mpu
5TOM BBITTOJIHEHUE TPUKIATHBIX PO-
rpaMM U UX B3aMMOJIEHCTBUE C 000PY-
JIOBaHUEM;

® unctpymentaipnoe I10 — 10 KOM-
IJIEKC MPOTrpamM, MpelHa3HaYeHHbBIX
JUTSI TIPOCKTUPOBAHUS, Pa3paboOTKU U

COTIPOBOXIEHUS TPUKIATHBIX TIPO-

TpaMM;

o npuknaanoe [10 — 310 KOMIUIEKC TIPO-
TpaMM, TIpeIHa3HAYeHHBIX TSI BBITIO-
HEHUs OTPEeNeNEHHBIX MOJTb30BaTETh-
CKUX 3a1ad4.

OcobGeHHOCTH pPa3BEPTHIBAHUS TIPO-
rpaMMHOT0 obecrieueHust yueoHo-1adbopa-
TOPHOTO KOMIUIEKCAa MOXHO BUIETHh Ha
puc. 4.
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Cucremnoe I10 Kommiiekca

Ha pa6ounx cranumsax AdvantiX (APM
CTYIEHTOB) U TPOMBIIIJIEHHOM CepBepe
AdvantiX (APM mnperomaBareisi) yCTaHOB-
snera OC Windows 7 Professional (32-pa3-
psimHasi Bepcusi), KOoTopasi 00ecreynBaeT
BBITIOJTHEHNE MHCTPYMEHTAILHOTO U TIPU-
knagHoro [10.

[TpombinneHHbIe KOHTpOIepsl CPM-
902 paboTaloT 1o yrpaBlieHUEM Orepa-
mroHHoi cuctembl Windows CE Bepcuu
5.0. Windows CE — 3T0 KOMIIOHEHTHasl,
MHOT03a]auHasi, MHOTOTIOTOYHAsI, MHOTO-
r1atchopMeHHast OTlepallMoOHHAasI CCTeMa C
TOIIEPKKOI peaTbHOTO BpeMeHU. B koHT-
porutepe CPM902 o6pa3z OC Windows CE
yctaHoBJieH Ha Hocutenb CompactFlash.
Ipadpuaeckuii uaTepdeiic OC He CKPHIT OT
TOJIb30BATENS: TONKIIOYUB KJIaBUATYDY,
MBI 1 VGA-MOHHUTOP K YCTPOMCTBY,
MOXKHO TTOIydnTh g1octyn K Windows CE,
OITHAKO OCHOBHBIM METOJIOM B3aWMOJIENi-
CTBUSI KOHTPOJIJIEPOB C APYTUMHU y3TaMU
y4eOHO-1a00paTOPHOTO KOMITIeKca SIB-
JISIETCS CETeBOI 0OMEH MaHHBIMU TI0 TIPO-
tokosam Modbus TCP u FTP non yrpas-
JIeHWEeM cepBuca BHelrHel cetu. [Tomumo
cepBuca BHelHei cetu B oopaz OC Wind-
ows CE xontpomnepa CPM902 unTerpu-

APM crynenta/npenogasarens ¢ OC Windows 7 Professional

06MeH faHHbIMK

' |
' |
' |
: Cpepa paspa6otku FASTWEL 1/0 Adaptation :
' |
I IDE CoDeSys |
' |
' 7 I
i Daiinbl .
: oﬂ’v,ac"ﬂ"v'm onucaxmst .I][?eangBeeppabl Bunuotexu !
: nnarchopmbl Ko“’%”rypavu”” Gateway NOAREPXKM |
ayneit |

: BBO0/A/BLIBOAA :
' |
- -——————————_,_,_",,—_————_——_—_— B

MpuknagHas MoHuTOpHHr,

nporpamma oTnagka

W KOHGbUrypauus " 3arpyska

KOHTpoOnepa nporpamMm

OHTpONNEp c indows ]
: K CPM902 ¢ OC Windows CE 5.0 :
' I
: Cpena ucnonHenus FASTWEL 1/0 CoDeSys :
' I ,
CeteBoit 06MeH

i cooga nihomnnn | | Ceneue Cepauc |, nawbi
I p ACoDeS S BBOAA-BbIBOJA BHELLHEl CceTn I (NpOTOKOMbI
| Y | Modbus, FTP)
' I
' I
' I

C MOAynsiMM BBOAa/BbIBOLA

Puc. 9. CTpyKTypHas cxema komnaekca nporpamm FASTWEL I/0 CoDeSys

POBaHbI AN TUPOBAHHAS CPE/ia UCTIONHE-
Hust CoDeSys 1 cepBuC BBOIa/BhIBOIA.

Cpena ucnoianenust [10 FASTWEL 1/0
CoDeSys npenHazHayeHa 1151 UCTIOTHEHUST
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KOZIa IPUJIOXKEHUSI, 3aITyCKaeMOT0 Ha KOHT-
poJuiepe B aBTOMAaTUIECKOM PeXUMe Tpu
crapte cuctembl. CepBUC BBOJIA/BhIBOIA
TpeTHa3HAYeH [UTS yIIPaBIeHUsT, THUIA-
JIN3aly 1 0OMeHa TaHHBIMU C MOIYJISIMU
BBoza/BeiBoga FASTWEL 1/0 [6].
JlokanbHast  rpacduyeckas
WT3010 pabdoraet mtox yrpasineHuem OC
Linux. B manemu WT3010 rpadpuueckumit
uHTtepderic Linux CKpbIT OT IoIb30BaTe st
W JIAIIb TIPEAOCTaBlieHa BO3MOXHOCTD
OTPAaHUYEHHOTO aIMUHUCTPUPOBAHUS.
B nporiecce skcrutyatany maHe u MmoJib-
30BaTeib B OCHOBHOM paboTaet ¢ rpadu-
yecKUM MHTepdeiicoM (3KpaHHBIMU HOp-
MaM¥) TIPUKITIATHON TTPOTPAMMBI, 3aITyc-
kaemoit Ha WT3010 B aBTOMaTHYEeCKOM
pexume TIpU cTapTe CUCTeMbl. B3ammo-
JieficTBrE JIOKAJIbHOUM Tpaduyeckoil ma-
Hest WT3010 ¢ mipyrumu y3iamMu yueOHO-
JTabOpaTOPHOTO KOMILIEKCA OCYIIECTB-
JIIeTcsl TTOCPENCTBOM CETeBOTO OOMeHa
JTAHHBIMU 110 TIpoToKojiaM Modbus TCP n
RFB (rmpotoko cructeMbl yIaaéHHOTO 10-
cTyIa K pabouemy crony Virtual Network
Computing — VNC).

naHCJIb

HNucrpymenranbHoe I10 Kommiekca
KoitoueBBIM 3TAIrioM B MPOBEICHUH Jia-
OOpaTOPHBIX PadOT M HAYYHBIX UCCIIEIO-

BaHUI SBISIETCS TMOATOTOBKA MPUKIIAL-
HBIX IPOTPaMM TSI 000PYIOBaHUS KOM-
TJieKca.

Ha xaxmom aBTOMaTU3MpPOBAHHOM pa-
6ouem Mecte (APM niperiogaBatesist v CTy-
NIEHTOB) JIJIS OTHIX 1IeJIeil yCTAHOBJIEHO Clie-
nyroniee mHCTpyMeHTanbHoe [10: SCA-
DA-maxer GENESIS32, cpena pa3paboT-
ku FASTWEL 1/0 CoDeSys Adaptation
(13 cocraBa [1O FASTWEL 1/0O CoDe-
Sys), cpena paspaborku Weintek Easy-
Builder 8000.

SCADA-naker GENESIS32 V9. [Taker
GENESIS32 saBnsiercst KOMIUIEKCOM KITU -
€HTCKUX U CePBEPHBIX MPUIOXKEHUN, OC-
HoBaHHBIX Ha TexHooruu OPC (OLE for
Process Control — TexHOJIOTHS CBSI3bIBA-
HWS ¥ BHEIPEHUST OOBEKTOB JJIST IPOMBIIII-
JIeHHOU aBToMatu3aium). OH penHa3Ha-
YeH IS CO3MaHusT TPOTPAMMHOTO obec-
revyeHust cbopa JTaHHBIX U OTIEPATUBHOTO
NACTIETYEPCKOTO YIPABIEHUSI BEPXHETO
YPOBHSI CUCTEM TIPOMBIIIUIEHHO aBTOMa-
TU3AIUH.

Ha APM cTyneHTOB yCTaHOBJIEHBI Jie-
moBepcun GENESIS32, koTopsie orpa-
HUYEHBl YUCJIOM aKTUBHBIX TOUYEK BBO-
I1a/BBIBO/IA, PaBHBIM 32, U IByMSI YacaMM
HernpepbiBHOM pabotsl. Ha APM nipeno-
naBareist ycraHoBieHa niieH3uss GENE-

SIS32 Ha 75 TeroB ¢ HeOorpaHMYEHHBIM
BpeMeHeM paboThl.

GENESIS32 MmoxeT (pyHKIIMOHMPOBATh
B IBYX pexumax: «Pazpabdotka» u «cnoJi-
HeHue». B pexxume «Pa3paboTka» CTyneHT
Ha cBoéM APM mosyyaeT BO3MOXHOCTD
BBITIOTHATh KOHGUTYPUPOBAHUE CHUCTE-
MBI, YCTAaHABIMBATh CBSI3U C KAaHAJIAMU arl-
rmapaTypsl BBOJIa/BbIBOMIAa Yepe3 CepBepPbI
OPC, co3naBath rparueckrue MHEMOCXE-
Mbl U T.II. B pexume «McnonHenue» B
TeuyeHue ABYX yacoB Ha APM crynmeHTa
npoekT SCADA MoxXeT B3auMOIeHCTBO-
BaTh C ammaparypoii BBOAa/BbIBOJA Yepe3
JIOKasbHBIE U ynanéHHble cepBepbl OPC,
NUHAMUYECKN OOHOBISTH Trpaduueckue
MHEMOCXEMBI U PEeaIN30BbIBAThH AJITOPUT-
MBI, KOTOpbIe OBUTM CO3JaHbI B pexXume
«Pazpabotka».

J171s OTIanKy MporpaMMBbl U CAAYU TIpe-
MOAaBaTeNI0 MPOEKT pa3MeIaeTcsl CTy-
nentom Ha APM nipenogaBaTensi U BbI-
TIOJTHSIETCSI TTOJT YITPaBJIeHUEM JIULIEH3UPO-
BanHoro nmakera GENESIS32.

Ilaker amanTamum cpeabl pa3padoOTKu
npukiaaabix nporpamm FASTWEL 1/0 Co-
DeSys. CtpykTypa mporpaMMHOro obdec-
neueHuss FASTWEL 1/0 CoDeSys oto-
Opaxxena Ha puc. 9. B cocras [1O
FASTWEL 1/0 CoDeSys BxonsT:
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@ aJanTUpOBaHHAs cpeda pPa3paboTKu
MPUKJIAMHBIX TIPOTpaMM Ha sI3bIKaX
crargapra IEC 61131-3, ycraHoBIeHHAs
Ha KaXI0M aBTOMAaTU3MPOBAHHOM pa-
o6ouem mecte (APM npenonasarenst u
CTYJIEHTOB);

® aanTUpPOBaHHAsI Cpefa WCIOJHEHUS
TIPUKIIATHBIX IPOTPAMM, TIOCTaBJIsIeMast
B KaxxmoM KoHTpoirepe CPM902.
PazpaboTka TpUKIATHBIX TPOTPAMM

KOHTPOJUIEpA BBHITIOMHSIETCS B aAanTUPO-

BaHHOI1 cpene paspaborku FASTWEL 1/0

CoDeSys Adaptation.

OHa o0ecreunBaeT BBHITIOTHEHUE Clie-

IYIOIITUX OCHOBHBIX 3a/1a4: CO3MaHNEe KOH-

duryparuu kourposuiepa CPM902; onu-
canre MHGOPMAIIMOHHBIX CBSI3eil MEXITY
paspabaTbeIBaeMOil TPUKITATHOM TTporpam-
MO11 U COOOIIIEHUSIMHU, TIepeIaBaeMbIMU BO
BHEIIHIOIO CEeTh W TIOJy9aeMbIMU IO
BHEIITHEW CeTH, a TAKXKe MEXJIy MPUKIIAJI-
HOW mporpaMMoi W KaHaJlaMy MOIYJIEH
BBOJa/BBIBOJIA; PEAU3AIUI0 ATOPUTMA
00pabOTKM MAaHHBIX U YTIPABJICHUST Ha SI3bI-
kax ST, IL, LD, FBD, SFC crannapra IEC
61131-3 (MDK 61131-3); ommagky mpo-
rpaMMBl B peXUMe DMYJSIUU; 3aTPy3Ky
MPUKITATHON MTPOTPaMMBbl B KOHTPOJLIED;
VOAIEHHYIO OTJAanKy TPUKIIAZHON Tpo-
rpaMMBbI B KOHTPOJIJIEpE.

B pexume «PazpaboTka» CTyneHT Ha
CBOEM paboueM MeCTe BBITIOTHSIET KOHDU-
TYpUpOBaHWE U TIPOTPaMMHUPOBAHUE
KOHTPOJUIEPA, TIPOBOANT OTIAIKY U TECTH-
pOBaHUE TIPOTPaMM.

B pexume «McnonHeHue» npernoaana-
TeJb UMeEeT BO3MOXHOCTbh KOHTPOJIUPO-
BaTh BBHITIOJHEHWE pabOTHI, MOAKITIOYa-
SICh K KOHTPOJIJIEPY CO CBOETO paboyero
MecTa.

ITaker KoHpurypupoBaHusi omepatop-
ckux nanejeii Weintek EasyBuilder 8000.
Pa3paboTka mpuKIagHbIX IPOTPAMM ISt
nokanbHol manean WT3010 BemonHseT-
cs B cpene Weintek EasyBuilder 8000. DTo
uHcTpyMeHTanbHoe [10 nmpegHasHayeHO
JUIST TIOATOTOBKU, OTJIAIKU M 3arpy3Ku
MPUKJIATHONW TIPOTpaMMBbl B TIAHENIb U
TTO3BOJISIET BHITIOJHSTE CIEAYIONINEe OTe-
pauuu: co3nanne KOHGUTYpaIuy MaHeIu
WT3010, koTopas BKiIIo4aeT B ce0s1 mapa-
METPbl KOMMYHUKAIIMOHHBIX TTOPTOB U
MPOTOKOJIOB BHEIIIHE! CeTH, PeXUM pa-
OOTBI 2KpaHa, yYETHBIE 3aIlKCHU, PO
Monb30BaTeNneil; pa3paboTKy dKpaHHBIX
dopMm BU3yanuzanuMu W yIpaBIeHUS
(mo 1997 okoH ¢ sKpaHHBIMU HOpMaMu);
HACTPOIKY peXXMMOB PETUCTPALIUU COOBI-
Tuii, cOopa NaHHBIX, APXWBUPOBAHUS;
peanu3anuio TMPUKIAAHOTO aJropuTMa
00pabOTKM TaHHBIX U YIPABIEHUS C UC-
MOJIb30BaHNEM MaKpOCOB; OTJIAAKY pa3pa-
0OTaHHOI MPUKJIAIHOW TIPOTPaAaMMBI B pe-
KUMe IMYJISIIINN; 3aTPY3Ky MPUKIaTHON
MPOTrpaMMBbl B TIaHEJb; BBIBOA dKPAHHBIX
¢dopM Ha TIPUHTEP.

3AKNIOYEHME
3a mepBbIii TOM 9KCTUTyaTallny yI4eOHO-

J1ab0paTOPHOTO KOMILIEKCa Ha ero 6ase

ObLT co3AaH y4yeOHBIl Kypc «ABTOMAaTU-

3MpOBaHHAas CUCTeMa KOHTDPOJS pa3pa-

OOTKM HEPTSAHBIX MECTOPOXKIECHUN», KO-

TOPBII YUTAETCS CTyAeHTaM 4-TO U 5-TO

KypCOB pannopu3niecKnx CrennaibHO-

CTEM.

Pa3pabotaH psin 1abopaTopHbIX padoT:
® «OCHOBBI pa3pabOTKU TPUKIATHBIX

TPOTPAMM JIJIST TPOMBIIIITIEHHOTO KOHT-

posutepa FASTWEL CPM902»;

® «[TpuHIIUIT pabOTHI U CITOCOOBI KOH(pM-
rypupoBaHust koHTpoJiiepa FASTWEL
CPM902 B xauecTBe MOMINHEHHOTO y3-
na (cepBepa) cet Modbus»;

o «M3yyeHue siBieHUI TeryiooOMeHa C
WCTIONB30BaHUEM I1aKeTa MpOTpamMMm
GENESIS32»;

@ «OCHOBBI pa3pabOTKU SKPaHHBIX (hopMm
rpaduyeckoii manean WT3010»;

@ «OpraHu3anus B3auMOIeCTBUS MaHe-
1 WT3010 u kouTpoyutepa CPM902 o
rmpoTtokoixy Modbus».
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CUCTEMHAA4 MHTEFPALI,MSI/HECDTEFA3OBA9I MPOMBIWITEHHOCTDb

OGopynoBaHue KOMIUIEKCA CITYKUT
TIPEeKPacHOI 6a301i TS BBITIOTHEHUST Kyp-
COBBIX U IUTUIOMHBIX PabOT CTyIEHTaMM
Kadeapbl pagno3IeKTPOHUKH.

B mepcriexkTrBe 3HAHWS 1 HABBIKHU, T10-
JIy4eHHBbIE CTYIeHTAaMH B JTaOOpaToOpuM,
MOJKHBI CTaTh OCHOBOUM MHXKEHEPHOTO
KpeI0o MOJIOMBIX CIEeIMaaucTOB B 00J1a-
CTU aBTOMATHU3AIlUN U MOTYT OBITH JIETKO
TnmepeHeceHbl MMUW Ha peajlbHOE TIpO-
WU3BOICTBO.

O6opynoBaHue 1 6a30BOE MPOrpaMM-
HOe obecrieueHune, COCTABUBIIINE OCHOBY
KOMIUIEKCa, KaK HeJIb3s JIY4dIlle OTBEYAIOT
TpeOOBaHUSIM, TIPENBSIBISIEMbBIM K CUCTE-
MaM aBTOMAaTU3aluM B HEMTSHOU Tpo-
MBIIUIEHHOCTU. [IpOMBINIIEHHBIN YHU-
BepcanbHbIN KoHTposutep CPM902 cepuu
FI10, asasmommuiics ocHoBoii KTC kom-
TJIeKca, TI0 CBOMM BO3MOXKHOCTSIM CITOCO-
OeH pelaTh MPaKTUYECKU JTI0ObIEe 3a1aun
aBTOMAaTHU3aIU COBPEMEHHOTO He(Teno-
ObIBatolero mponssozacTea. OH mpekpac-
HO TTOCITY>KUT KaK IIJIsI CO3MaHUs KOHTPOJI-
Jiepa «MHTEJUIEKTYaIbHOM CKBaXKUHBI»,
TaK ¥ TSI KOHTPOJISI U YIIPaBIeHUsT 000py-
JIOBAaHUEM KPYITHON YCTAHOBKY TTOJTOTOB-
K1 HeTH.

Cpena mporpaMMupOBaHUsT KOHTPOJUIE-
pa CoDeSys momHOCTBIO TOIIEPKUBAET
MeXIyHapoaHbIiA crangapT MOK 61131-3,
€€ paclIupeHus 1 OUOIMOTEeKU IEaI0T 10~
CTYMTHBIMA TIPOTPAMMUCTY OoraTeiirime
pecypchl KoHTposuiepa CPM902.

3HaHUe S3BIKOB U CPEIIBI TPOTPAMMUPO-
BaHus ctangapra MOK 61131-3 dakruue-
CKU SIBJISIETCS] KBATM(UKAIIMOHHBIM Tpe-
0OoBaHMEM K CIELMalucTy B 00JacTu
ACY TII v TOCITy>KUT IMPOITYCKOM JIJISI MO-
JIOIOTO CIeINaNNCTa B TPOQECCUOHATb-
HYIO Cpey.

He Menee BaxHBIM ISl crieliMaiucTa
SIBJISIETCS BJIafiecHWE WHCTPYMEHTOM TIO-
CTPOEHMST TIPOTPAMMHOTO OOECTIeUeHUs
SCADA-cucrem. [loaTomy CTymeHTH B
XOJ1€ BBITIOJTHEHUST TAOOPATOPHBIX, KypCo-
BBIX 1 AUTUTIOMHBIX pabOT OCBaWBAIOT IPO-
rpammupoBanne B SCADA-makere GE-
NESIS32. ®
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