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KOHTPONbHO-H3MEPHTENDHBIE CHCTEMDBI

ABTOMATU3INPOBAHHAS
CUCTEMA KOHTpONS

TEI'I.I'IOI'IPO‘-IHOCTHI:IX
MCNbLITAOHUU npoaoykKkumm

Makcum AHaHckmx, Anekcarap bobpos, AHaperi brikagopos,
Hukonavi BosHecenckmii, AvHa Honrosa

MNpobnema co3paHUs ABTOMATU3UPOBAHHBIX CUCTEM KOHTPOSS TENNONPOYHOCTHBIX
MCNBITAHMI NPOAYKUMM OCOBEHHO OKTYQNIbHA HA NPEANPUATUIX PAKETHO-KOCMUYECKOTO
komnnekca. [MocTosHHO noBbIWAOTCS TPEOOBAHUS K TAKMM CUCTEMAM NO BLICTPOAEHCTBHUIO,
TOYHOCTH, YHMBEPCANBHOCTU U PYHKUMOHANBHOM rMbkocTu. B cratbe onucana
MHOrOKQHQmNbHAS1 KOMMbIOTEPHAS CUCTEMA M3MEPEHMS AUHAMMYECKMU M3MEHSIOLLMXCS
NapameTpoB — TeMMepaTypbl, CUIOBOro HArpy>XeHusl, IMHEMHbIX PA3MEPOB M T.M.

BBEAEHME
M NOCTAHOBKA 3AAAUM
Cy1iecTByeT 6OJIBIIOE KOTUIECT-
BO Pa3JIMYHBIX OTPAHUYEHUI, HOp-
MaTMBOB, CTaHAAPTOB JI MaT€pua-
JIOB, U3 KOTOPLIX U3rOoTaBJIMBaIOT TC
WIA UHBIE KOHCTPYKIIMU, COOPYXKeE-
HUS WU PparMeHThl TEXHUKU. Per-
JJAMEHTUPYIOTCA HE TOJIbKO I'PaHUY -
HbIC BCJIMYMHBI TAKUX IIapaMETPOB,
KakK JOIIYCTUMBIE TEMIIEpATypa 3KC-
IuryaTally 1 MEXaHMYCCKOE HaIIpsa-
AKEHUEC, HO U UX I'PaIUCHTHLIC 3HA-
YCHUS.
l'[pOXOI[S[I_[II/Iﬁ YEPE3 IJIOTHBIC CJION
atMocdepsbl, B3JIETAIOIIUI CaMOJIET
WK JIEOOKOJI, TTpOpyOarolunit Toji-
11y Jibaa, UCIBIThIBAIOT KOJIOCCAlb-
HbIC TEMIIEPATYPHLIE 1 MEXaHNYECC-
KM€ Harpy3ku. U or TOro, HaCKOJIb-
KO TOYHO ObLIa paccunuTaHa p€ak-
11T KOHCTPYKIIUIA TIPU BO3MOXHBIX
IMKOBBIX TEMIIEpATypax U CUIOBBIX
BOSﬂeﬁCTBHﬂX 1 HACKOJIBKO OJIN3KU

KocMuueckuit kopabiib,

PACYE€THBLIE 3HAUYCHUA K peaJILHOﬁ

KapTUHE HUCIBITAHUM, HANpsMmylo Puc.1.HNO Mamuuoctpoeuun BHEC/I0 3aMeTHbIN BKNap B

3aBUCHUT 0€301TaCHOCTb MHOTUX JIIO- OTeyecTBeHHoe paKeTocTpoeHue

neit. OnpenenuTh MOBeleHUE MaTte-

pHAJIOB B TeX WM UHBIX YCJIOBUSX MO3BO-
JIAIOT TEMJIOTMPOYHOCTHBIE WMCIBITAHUS
(TIIH). OHu, Kak TPaBUJIO, SIBISIOTCS
MHOTO(AaKTOPHBIMU MCIIBITAHUSIMU, TIPU
MPOBENEHUN KOTOPBIX K MaTepuany Wiu
KOHCTPYKIIMW TPUKIIAABIBAIOTCS OIHO-
BPEMEHHO HECKOJIbKO THUIIOB BO3IEHCT-
BUIi: HArpeB, CUJIOBOE HArpyKeHHe, 1aB-

sieHne. Takve UCTIBITaHUSI TTIO3BOJISTIOT HE
TOJIBKO OTIPENeNNTh TIOBEeICHNE MaTepra-
JIa B TeX WIM WHBIX YCJIOBUSIX, HO U BBI-
SIBUTh BO3MOXHBIE CKPBIThIE Ne(EKTHI,
TaKkue Kak MyCTOThI, 00pa3ymoinecs mpu
JIAThE, WX NedEeKThl KPUCTAIUTMYECKON
CTPYKTYPBI, BO3HUKIIIVE TIPY HAPYIIEHUN
YCJIOBUIA TEXHOJIOTUIECKOTO TIpOIIecca.

HITO mammHOCTpoeHMSsT B TOA-
MOCKOBHOM I. PeytoBe (puc. 1) sB-
JisseTcsl KPYIMHBIM HayYHO-HCCIie-
JIOBATETbCKAM IIEHTPOM, OJHO M3
HaIpaBJIeHUN IeATeTbHOCTH KOTO-
pOTO TIOCBSIIIIEHO HCCIIEIOBAHUIO
TPOYHOCTHBIX XapaKTEPUCTUK Ma-
TepragoB. DTO MPENNPUsTAE pac-
1oJIaraeT YHUKAJIbHBIM JKCTIepU-
MEHTaJIbHBIM O0OPYIOBAaHUEM [UIST
Ha3eMHO OTPaOOTKM paKeTHO-KO-
CMUYECKOl TEXHUKU, B COCTaB KO-
TOPOTO BXOIAT CTEHBI, 00eCIIe -
BaloIl[ie TPOBENCHUE TETUIOTPOY-
HOCTHBIX UCITBITAHUH KpymTHOTada-
PUTHBIX U3IEUIA.

HaubGonee oTBeTCTBEHHAs1 4acTb
TaKOTO CTeHJa — TTOJCUCTeMa BOC-
MPOU3BENEHUST  TeMIIepaTyPHBIX
ToJIell ¥ TPaaueHTOB, OJIM3KUX TI0
KOHGUTYpalnK K BO3HUKAIOLIUM B
peasbHbBIX ycnoBUsiXx. B cooTBerct-
BUU C OXUAAEMBIMHU YCIOBUSIMU
| 9KCIUIyaTaluy TPOU3BOAUTCS Pac-
A YeT M3MEHEHMs TeMIlepaTyphl I0-

BEPXHOCTM WM3IeNusl BO BPEMEHWU.

[nst Bocmipom3BeneHUst TPoGuIIs

TEMIIEPATyphl HA TTIOBEPXHOCTH W3-
JIeNUsI ¢ 3aIaHHOM TOYHOCTHIO pa30MBalOT
TIOBEPXHOCTh M3MIENST Ha OTpeeieHHbIE
YYacTKU — 30HBI HarpeBa. Ha kaxmyio 30-
Hy HalEJIWBAETCS MATPULA TaJIOTEHOBBIX
JaMn (puc. 2), KOTOpbIE 3alUTHIBAIOTCS
OT YIPaBISIEMbIX MNCTOUHUKOB 3JIEKTPO-
sHepruu. st Kaxkmoit 30HbBI Harpesa 3a-
JaeTcsi BpeMeHHasl 3aBUCUMOCTb U3MeHe-
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Puc. 2. CteHp ana TenN0ONPOYHOCTHBIX

MCNbITaHUIA: MaTpULbl ranoreHoBbIX fnamn

HUST TEMITepaTypbl, MaKCUMaJlbHOE 3Ha-
YeHUe TeMITepaTyphl U CKOPOCTh HAarpeBa.

AHaJIOTUYHBIM O00Pa3oM B 3aBUCUMOC-
T OT PeabHBIX YCIOBUI IKCIUTyaTaIluu
PaCCUUTHIBAIOTCS UCTIONb3yeMbIe B TIPOU-
HOCTHBIX WCIBITAHMSIX 3aKOHBI M3MEHe-
HUST BO BpEMEHU TIPUKIIAIBIBAEMBIX K U3-
NEJTAT0 CUJT U TaBJICHUH.

Crneunamucramu HITO mammHocTpoe-
HUST ObLTM pa3paboTaHBl COOTBETCTBYIO-
1ye METOIVKY 1 TIPEUIOKEHa CTPYKTypa
ABTOMATU3MPOBAHHOW CHCTEMBI KOHTPO-
11 (ACK) TeruionpoYHOCTHBIX HCIIBITa-
Huil. B xauecTBe pazpaboTymka 31Ol crc-
TEMBbI, TOCTABIINKA CIEIUATU3NPOBaH-
HOTO 00OpYHOBaHWSI M TPOTPAMMHOTO
obecrieueHurs BbIcTynuaa pupMa AHTpeE.

HoBas pa3paboTka 3ameHUIa MOpaTb-
HO YCTapeBIIyIO U He YIOBIETBOPSIOIIYIO
COBPEMEHHBIM TPEOOBAHUSM CHUCTEMY.
Panee pesysbraTel UCTIBITAHMIT OIIEHUBA-
JIMCH TI0 TpachuKaM, BIYEPUINBAEMBIM Ca-
MornucuaMu. 1t Toro 4To0bl KOHTPOJIH-
pOBaTh COOTBETCTBUE U3MEPSIEMBIX U pac-
YETHBIX ITapaMeTpoB, Ha Oymary Ui ca-
MOITHCIIEB 3apaHee HAHOCWJINCh KPUBBIE
(yHKIIMOHANBHBIX 3aBUCUMOCTE, CO-
TJIACHO KOTOPBIM [TOJKHBI MU3MEHSITHCS
TeMIIepaTypa Wi HalpsDKeHre MaTtepua-
Jia B OTIPENIEIEeHHOU 30HEe MCIIBITHIBAEMO-
ro o6pasua (omopHbIe TpaduKm).

XapakTepHOlt 0COOEHHOCTBIO TTPOBOIVI-
MBIX Ha CTEHIAX UCTTBITAHUI SIBJISIETCST BBI-
coKasl IMHAMUKA M3MEHEHWS KOHTPOJIU-
pPYEMBIX TIapaMeTpoB, YeM OOYCIIOBIEHBI
JKECTKMe TPeOOBaHMS K ObICTPONENCTBUIO
cucteMbl. Bpems peakiu cucteMsl (Tpo-
MEXyTOK BPEMEHH OT U3MEHEHUST CUTHAIA
Ha BXOIE N0 OTOOpakeHWsT Ha SKpaHax
APM omniepaTtopoB) 10KHO OBITH He Oojiee
100 MummcekyHz ripu 6ostee yeM 100 KoH-
TPOJIMPYEMBIX BXOIHBIX TTApaMeTpax.

O6pa3sipl, ucneiTbiBacmbie B HITO ma-
UIMHOCTPOCHHUSI, OTVIMYAIOTCS pa3MepaMu
Y MaTepuajamMu, U3 KOTOPBIX OHU M3TrO-
TOBJICHBI, CJIeJIOBaTeIbHO, TPEOYIOT WH-
JMUBUIYaIbHBIX METOIUK MCTbITaHU. Ta-
KUM 00pa3oM, Tepen pa3paboTYMKaMu
BCTajla 3ajaya CO3/aTh YHUBEPCAJTbHYIO
CUCTEMY, KOTOpast MOIJIa Obl ObITh JIETKO U
OBICTPO TEepEeKOH(UTypHUpoBaHa B COOT-
BETCTBUM C YCIOBUSIMU KaxXIOTO KOH-
KPETHOTO HUCIBITAaHUSI.

CrrpykrYPA ACK

B cooTBeTCTBUM C TTOCTABIEHHBIMU 3a-
nmayamMu OblTa pa3paboTaHa ABYXypOBHE-
Bass ACK TerionpoyYHOCTHBIX WUCIBITA-
Huil. CTpyKTypHasi cXxemMa 3TO CHUCTEMBI
npencraBieHa Ha puc. 3. Hwkuwmit ypo-
BeHb 00pa3yeT NIBa KOHTpojuiepa cbopa
NAHHBIX. BepXxHWII ypOBEeHb COCTOUT W3
ONVHHANIATH KOMITBIOTEPOB, KOTOPHIE
npenacrabasior coboit APM cucremHoro
orneparopa, APM Benyiero omnepartopa,
BoceMb APM omneparopoB HarpeBa u
APM omneparopa HarpyxeHusi (puc. 4).
[MpreM maHHBIX OT HUKHETO YPOBHS TIPO-
HCXOIIUT C TTIOMOIIIBIO TTOC/IEA0BATEIEHOTO
unTepdeiica RS-485 B 1K cucremHoro
oneparopa. Ha ocranbhbie paboune mec-
Ta JaHHBIE TPAHCIUPYIOTCS Yepe3 JIo-
KanbHyIo ceTh Ethernet.

DYHKUMM,
BbinonHAEMBIE ACK

HwxHui yposeHb

Kontpomnep Ne 1 mpemHasHaueH ist
cbopa JaHHBIX ¢ TepMoTIap, TeH30IaTIU-
KOB, TAaTYMKOB TIEPEMEIIeHUS U JaBie-
HUSI, YCTAHOBIEHHBIX Ha WCIBITYeMOM
00BeKTe, a TakKe Ul YIIPaBIeHUS TIPO-

rpaMMupyeMbIM KanubpatopoM. Poib

TPOIIECCOPHOI TUIATHI BBITIONHIET MUK-

pokoHTpouiep CPUI188-5MX ¢pupmsr

Fastwel. [1;1s1 BBOzla aHAIOTOBBIX CUTHAJIOB

B KOHTPOJUIEPE WCTIOIb30BaHBI CIIEMYyIO-

11e KOMIUIEKTYIOIIINe:

e 32-KaHaJbHBI KOMMYTAaTOp aHaJIOTO-
BeIX curHajgoB AIMUX-32-2 ¢upmsl
Fastwel n1s1 BBona CUrHajioB OT MOTEH-
IIMOMETPUYECKUX JaTINKOB TaBICHUS
W CMeIleHMsl (Ha 2TOW IUiaTe Takxke
paCTOIOXeH MaTIYUK Ui WU3MEpPEeHWUs
TEMIIEPATYPBl XOJIOMHOTO CIasi TepMO-
nap);

e 16 U30MMPOBAaHHBIX MOJYJICH aHAJIOro-
Boro BBoma 5B37 dupmbl Analog
Devices, ycraHoBIeHHBIE Ha TUIaTe
5B02 u nmpegHa3sHaYeHHBIE IJIS ITPE00-
pasoBaHusl 16 rajbBaHUYECKH HE CBSI-
3aHHBIX OOIIMMU TETISIMA aHAJIOTOBBIX
CUTHAJIOB OT XPOMETb-aIOMEIEeBBIX
tepmomnap (tuna K) B Hanpsokerue ot 0
1o 5 B; ¢ Beixoga muiatel 5B02 curnan
MOCTyMaeT Ha OAWH W3 BXOIOB
AIMUX-32-2;

e NBa 16-KaHaJIbHBIX M30JUPOBAHHBIX
MOJYJIST [UTSl BBOAA AHAJOTOBBIX CUTHA-
JIOB OT TepMoOTIap; 3TU afanTepbl ObUTH
crienMaabHO pasdpabortanbl mig HITO
MalIMHOCTpoeHUsT HupMoit AHTpedn,
TIOCKOJIbKY Ha 9TOM TIPEATIPUSITHYN UC-
TONB3YIOTCSI TEPMOIAPhl Pa3TUIHBIX
TUTIOB, B TOM YWCJIE€ OTEYECTBEHHOTO
TIPOU3BOJICTBA (XpOoMeTb-KOTIeb,
BOJIb(PpaM-peHUi1), KOTOpPbIe HE TIOMA-
NEePXUBAIOTCS CTAHIAPTU30BAHHBIMU
3apy0eXHBIMU ananTepaMu; UCTIONb30-
BaHUE JaHHBIX YCTPOWCTB ITO3BOJISIET
TJIAaBHO TIePeCTPanuBaTh KAy U3Mepe-
HUST KaXIOTO TEPMOIIAPHOTO BXOAA OT
10 o 100 MB mHOuBHMIyaabHO B IIPO-

BepxHuuii ypoBenb
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Puc. 3. CrpyktypHas cxema ACK TennonpoyHOCTHbIX UCMbITAHMIA
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ecce KaaTuOPOBKM, YTO MUHUMM3UPY-

€T MOrPEIIHOCTH;

e YETHIPE MOMIYJISI HOPMAIM3ALUN CUTHA-
0B TeHszomocta ADAM-3016, moxn-
KJIIOYEHHbIE K  MYJIBTUILIEKCOPY
AIMUX-32;

KonTtpoiiep uMeeT BO3MOXHOCTD IHC-
TAHLIMOHHOTO YIIPABJIEHUS BHEIIHUM Ka-
TOPATOPOM HM3MEPHUTENBHBIX KAaHAJIOB.
ToYHOCTh M3MEPEHUS TAPAMETPOB U3ME-
st (TemIleparypa, JaBI€HUE, Harpyxe-
Hue) — ne Huxe 0,1%.

Puc. 4. lucnetyepcKuii 3an oTAENEHUA TENNONPOYHOCTHBIX UCMbITAHNIA

4 d el L

L

Puc. 5. Koutponnep Ne 1 B npouecce c6opku; kopnyc Compac,
CNeBa HanpaBo: NNIaHKa C BbIK/IlOYaTeNeM NUTaHUA, MOAYNb

¢ mynbTunnekcopom AIMUX-32, 2 mopynsa ¢ TeH30MeTpUYECKUMU
ycunutenamu ADAM-3016, 16-KaHanbHbI MOAYNb
MacwTabupyembix U3MepuTeNbHbIX Npeobpasosarenent ADS-mV;

3a MOAYNAMMU BUAEH OQHONIATHbIW MMKPOKOHTponsep CPU188-

CoryiacHO TeXHUYECKO-

5MX, ncrounukn nutavua NLP40-7605 u NAL25-7624; ceepxy

MY 3aJaHUI0 KOHTPOJIJIED ocTaBneHO MecTo ANnA yCTaHOBKM naatbl 5B02 ¢ 16 mopynamu 5B37

MOJIKEH OBITh YCTAHOBJIEH

B CTOWiKY, TO3TOMY JJisi COOPKM €ro KOp-
myca OBbUI MCIOJIb30BaH MNPUOOPHBIM
KOHCTPYKTUB cepuu Compac U neTaiu-
poBka EBpomexanuku ¢upmbl Schroff
(puc. 5). BTO, KOHEUHO, IOpPOXKE, YeM
KCTIOJIb30BAaHUE 3JIEKTPOTEXHUUYECKOTO
uikada Toit xe hUpMbI IS pa3MelleHUst
y3JI0B KOHTPOJLJIEPa, OHAKO TTPOMOPIIU-
OHAJIBHO CTOMMOCTU KOpITyca Bo3pocia

¥ TUTOTHOCTH YITAKOBKY 000pYIOBaHUS B
HEM.

st KOHTpoJUTepa CO3MaHO CIIeINAITb-
HOE TIPOTpaMMHOE OOecTieueHne, peann-
3yioriee GYyHKIIMU OMPOCca BCEX BXOMHBIX
CUTHAJIOB C 3aJJaHHBIM TIEPUOIOM, YIIPaB-
JIEHUsI BHEITHUM KaTuOpaTopoM U TOM-
IEPXKKN CHeNUaNIbHO pa3paboTaHHOTO
MMPOTOKOJIa OOMEHa C KOMITbIOTepaMu
BEPXHETO YPOBHSI.

Texnonmornueckuii KoHTposutep No 2
TpenHa3HavYeH IS KOHTPOJISI CUTHAIOB
VIpaBJIeHUsT U MOHWTOPWHTA 3HAYEHUU
TOKOB M HANPSDKEHWH, MOCTYMAOIINUX C
pTYTHO-TIpeoOpa3oBaTeNbHOM TOACTaH-
LIVY, OCYIIECTBIISIONIEN MUTaHNE Harpe-
BaTeJNbHBIX 2JIeMEHTOB. JlaHHBIN KOH-
TPOJUIEP TTOCTPOEH Ha 6ase muanenuit hup-
MBI Advantech. B ero coctas BxoasT mpo-
ueccopHas miara PCA-6135L, OTKpHITHIIA
kpeitr ICP-6006, rurata ALIIT PCL-813B
U MOMyJb TIpeoOpasoBaTensi uHTepdeiica
RS-232/485 ADAM-4520. O6opynosa-
HUE cOOpaHO B DJIEKTPOTEXHUIECKOM
mkady CONCEPTLINE (600 x 400 x
4220) dupmer Schroff (puc. 6).

CrenmaibHO pa3paboTaHHOE TIPO-
rpaMMHOE o0ecTiedeHue TO3BOJISIET BECTU
c60p maHHbIX co BxomoB ALLIT u nx ycpen-
HeHUWe 3a 3aJaHHBIN MepuoJ] BpeMeHH, a
TakXe 0OMEeH JTaHHBIMH C KOMITBIOTepaMu
BEPXHETO YPOBHSI C TTIOMOIIBIO TTPOTOKOJIA
o0MeHa, MOJO0OHOTO WCIIOJIb3yeMOMY B
koHTpoJutepe Ne 1.

Bce mporpamMmMHoe obecrieueHrie HUX-
HEeTo YpOBHSI HamMcaHo Ha si3bike C.

BepxHui ypoBeHb
[IporpammMHoOe obecriedeHUuEe BEPXHEro
YPOBHS OCYIIECTBJISIET YIIPABJICHUE TIPO-
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Puc. 6. TexHonoruyeckuin kontponnep Ne 2

1IECCOM TEIIOTIPOYHOCTHBIX WCIIBITAHUH
W3MIeTNi, KOTOPBII 3aKJII0YaeTCsT B OTHO-
BPEMEHHOM CHWJIOBOM HArpyxkeHWu W Ha-
TpeBe, a Takke cOOp TEXHOJOTUIECKUX
MapaMeTPOB, TTO3BOJISTIOIINX CYIUTh O XO-
Jie UCTIBITaHWii. B 3aBuCMMOCTH OT CIOXK-
HOCTM W XapakTepa WCIBITAHUIA MOXET
WCTIONB30BaThes OT 1 1o 8 30H Harpesa. B
CBOI0O OYEpenb,
BKJII0YaTh OT 1 mo 12 tepmomap. Takum

Kaxnaass 30Ha MOXKET

00pa3oM, Kaxkasi 30Ha HarpeBa XxapakTe-

pusyercs:

e KOJIMYECTBOM M3MEpPSIEeMbIX IMapamer-
poB (1-12 Tepmomnap);

e HOMEpaMU KaHaJOB, K KOTOPBIM TOJI-
KJIIOUYEHBI TePMOTIaphI;

e TUIIAMU TEPMOTIap;

e OMOPHBIMU TpapuKamMu [UIST KaXaou
30HBI.
B mapamMeTpax CHJIOBOTO HarpyxKeHHst

BapbUPYIOTCSI KOJIMYECTBO U TUIIBI JaTYU-

KOB JaBJICHMsI, TIEpEMELICHUSI U CUJIBI, a

TaKXe HOMepa aHaJIOTOBBIX KaHAJOB, K
KOTOPBIM OHM TTOAKJTIOUEHEI.

Tubkass HacTpoiika CHCTEMBI OCYIlEe-
cTisiercst miporienypoit «Kondurypupo-
BaHUE CHUCTEMBI», KOTOpasi 00ecTieunBaeT
CO3/IaHNe PA3IMIHBIX HACTPOEUHBIX (haii-
JIOB ¥ UX BBIOOD 1T KOHKPETHOTO WCITBI-
taHus. HactpoeuHsie dhaiinsl XxpaHATCS B
KOMIIBIOTEPE CHCTEMHOTO oreparopa |
CUMTHIBAIOTCS OTTY/A TI0 JIOKAITBHOU CETH
Ethernet ripu 3amycke apyrux APM.

3a oreparopaMu CUCTEMBI 3aKPETUIEHBI
pasnuaHble QYHKIINH.

1. CucTeMHBII OTepaTop OCYIIECTBIISI-
€T TIOJTHBIN KOHTPOJIb UcTbITanmil. Ha ax-
paHe ero KOMIThIOTEpa B YMCIOBOM U Tpa-
duaeckoMm Bume oTOOpaxKaIOTCS BCE W3-
Mepsiemble mapameTrpbl. C APM cucreMm-
HOTO OIlepaTopa Mo JIOKAJTLHON CeTH TOo-
MaloTcsl KOMaHIbl O Havajie, Tay3e u
OKOHYaHWU WCTIBITAHUM, BBITIOTHSIOTCS
HACTpOWKa CHUCTEMBI M apXWBUPOBAHUE
TAHHBIX.

2. Bemymuit omepaTop OCYIIECTBISIET
HaOmoieHre 3a TpolieccoM Harpesa. Ha
sKkpaHe APM Benyliiero oreparopa B BUie
rpaduKoB OTOOpaxaeTrcsl IMPOTEeKaHUE
rpoiiecca Harpesa 1o BCeM 30HaM U BBI-
TTOJTHSIETCSI KOHTPOJIb COOTBETCTBUST De-
TBHBIX TTAPAMETPOB OMOPHOMY TpaduKy
Harpesa.

3. Omepatop HarpeBa OCYIIECTBIISIET
HaOJIoZIeHe 3a TIPOIIeCCOM HarpeBa, pe-
TyJIUpyeT BPYYHYIO CKOPOCTb Harpena,
YIpPaBIIsisS HATPSDKEHWEM, T0JaBaeMbIM
Ha HarpeBaTeJIbHBbIE IJIEMEHTBI, KOHTPO-
JINPYeT COOTBETCTBUE TIPOIIecca MCITBITa-
HUSI OTIOPHOMY TpaduKy 30HBHI.

4. Onieparop HarpyXeHUsT OCYIIIECTBIISI-
€T KOHTPOJIb CMJIOBBIX TTAPAMETPOB UCTIBI-
TaHWIl W BelIeT HarpyXeHWe CUCTEMBI B

KoHTpONns NapaMeTpon HarpyseHus
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Puc. 7. Pabouwuit 3kpaH APM onepartopa HarpyxeHus

COOTBETCTBUM C OMOPHBIMU TpaduKamu
CUJIBl M JABJICHUSI 10 KaXIOMY KaHay.
Pabounii skpaH omepatopa HarpyXeHUst
TpeNCTaBlIeH Ha puc. 7.

Bce nporpammHoe obecrieueHre pabo-
YUX CTAHIWN CO3JaHO C TTIOMOIIBIO TTaKe-
ta LabVIEW 5.0, u paboTaer mox ynpas-
JIEHWEM OTlepallnoHHBIX cucteM Windows
98/2000. Beibop maHHOTO MTPOTrPaMMHOTO
rmakeTa OOyCJIOBJIEH TeM, UYTO OH, O0Iamast
TMOKOCTBIO MOIITHOTO $SI3bIKA MTPOTPAMMU-
pOBaHUsI, TIO3BOJISIET Pa3pabOTIYMKyY Haii-
TU ONTUMATBHYI0 CUHXPOHU3AIUIO TIPO-
1IeCCOB TpueMa-repenayn, oopaboTku u
oToOpaxeHus1 HGOOPMALINKN B PEaTbHOM
BpEMEHU, TTOyIUTh SPTOHOMUYHYIO Kap-
TUHY TIpoliecca C MUHAMHUKOW W3MeHe-
HUSI, OJM3KOUM K TpenenbHOU CKOPOCTH
BOCTIpUATHSI omeparopa. Hampuwmep,
BIIOJIHE YAaeTcsl TUIaBHAas MPOPUCOBKaA
HECKOJIbKMX TEMIIEPATyPHBIX KPUBBIX OT
TepMoIIap B ToJie rpacduka, Ha KOTOpoe ¢
ornepexxeHneM B 10 ceKyHA HaHOCUTCS
KpUBasi OMIOPHOTO rpaduKa n3 3aJaHHOTO
(aiina; pu 3TOM IaHHBIE OT TEPMOIIAp
repen 0TOOpakKeHUEM MPOXOAST ITOJIMHO-
MUAJIbHYIO JHeapusanuio. O6 yHUBep-
CaNbHOCTH SI3bIKA MPOTPAMMUPOBAHUS
LabVIEW MOXHO cyauTb U 1O TOMY, 4TO
MpoIIeypbl OOMEeHa ¢ KOHTPOJUIEPAMHU T10
RS-485 1 MmexXmy KOMITbIOTEpaMU BEpXHE-
ro ypoBHsa 1o Ethernet (mpoTokon
TCP/IP) 6pumn pa3zpaboTaHbl TIPU TTIOMO-
1Y TOJIbKO 6a30BbIX TpaIecKrX orepa-
TOPOB SI3bIKA.

3AKNIOYEHME

PesynbraToM TmiponesiaHHOW paboOThI
CTajla CUCTEMA, YOOBJIETBOpPAIOIIAA CO-
BpPEMCHHBIM TpC6OBaHI/IﬂM n p€aiaunso-
BaHHAd HAa OCHOBE HOBEWIIEN DJIEMEHT-
HOIl 6a3bl. DTO YHMBepCalbHAs U JIETKO
nepeKoH(uryprupyeMasi CucteMa, Mo3Bo-
Jigomas mpoBOAUTb UCIIbITAHUA pa3inyd-
HOU HarnpaBJI€HHOCTU U CJIOKHOCTHU.

,B,JIS{ TOTO 4TOOBI TTOBBICUTH BOCITpOU3-
BOOINMOCTDH HCHBITaHPIfI, ILTaHUPYETCA B
Xone IIEUII)H€I7[I.[ICI‘O COTpYyAHMNYECTBA OO-
paboTkKa CylIeCcTBYIOIIE! CUCTEMBI C lie-
JIBIO I[06aBJICHI/IH ¢)yHKHI/II/I aBTOMaATHU4YECC-
KOro peryjampoBaHusl MOHIIHOCTHU, I1O4A-
BaeMou Ha Harp€BaTCJIbHLIC SJIEMCHTDBI 1
MCXaHU3MBbI HAarpy>kCHUs. @

ABTtopbl — cotpyaHuku HMO
MaAwmHocTpoeHus u pupmol AHTpen
Tenedonbi: (095) 302-3541,
300-8883 (HMO mawmHoOCcTpOEHMU),
(095) 269-3321, 269-3265 (pupma
AuTpen)

E-mail: antrel@antrel.ru
http://www.antrel.ru
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