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NMPNIVIEHEHVIE NMPOIrPAMNHBIX CPEOCTB

000 «HMy nPNOPMNTET>» OJ1A MOOENMMPOBAHIIA
rMAOPOTEXHUNYECKWVIX COOPY>KEHWVIA,
rMOPO3NEKTPOCTAHUA N FTAOPONOrNMYECKINX
NMPOLUECCOB B NnPMPOLOE

A.M. IN®LIUL, O0.10. KABYH, M.fl. KYHO, B.I. ®ENVIAH
(000 “HIL Npwoputer”)

[aHo kpaTkoe onucanme nporpammuoro cpegctea “TPP” (Thermal power plant).
[peqcTaBeHsl pacyeTHas Mofesb NPOrpamMMbl 1 MHTEPMENC C BHELUHMMM Mporpam-
mamn. PaccmoTped Bonpoc npumerenus nporpamm 000 “HML [Mpuwoputet” ons
MOENMNPOBaHAS QUHAMIKI MMOPOSIIEKTPOCTaHUMA 1 NaBofkoB. [lpeanoxeH mMeToq
6opbObl C NaBOAKaMN, KOTOPbIN MOXET 6biTb PEKOMEH[OBAH K PACCMOTPEHIO B Ka-
YeCTBE OJHOr0 3 BaPWUAHTOB MPKU COOTBETCTBYIOLLEA NOArOTOBKE NCXOAHbIX [JaHHbIX.

Hay4HO-
C ' NpouU3BOgCMBEHHbIU

LeHmp

KPATKOE ONnviCAHME
MPOrPAMINMHOINO CPEOCTBA (MNC)
“TPP” (THERMAL POWER PLANT)

IIC “TPP” [1] m3Ha9anpHO pa3pabOTaHO III
MOIETUPOBAHUSI JTHHAMWYECKHUX, MEPEeXOMHBIX
W YCTAHOBHUBIINXCSI PEXKUMOB B 00OPYIOBaHUHI
CTIOKHBIX TEIJIOTHAPABINYESCKUX ceTell, B YacT-
HOCTH TeIUTOTEXHUIECKOTO 000pYAOBaHHMS 3/eK-
TPUIECKUX CTAHIIHM,

IIporpamma Mo3BoIsIeT MOOETUPOBATh TEILIO-
BBIE CeTH TMTPOM3BOJBHON KOHMUTYPAIIUH, UCTIONb-
3YIOIIHe B KaUyecTBe TeTUIOHOCUTENS BOY, BOMSHOM
ap, MapoBOASHYIO CMeCh, a TaKke U APYrie Te-
TJIOHOCUTENH, He CMETTUBAIOIITHECS MEXITY COOOM.
Termodwusnyeckue cBONCTBA BOIBI U BOASHOTO Mapa
BerpoeHs! B 1/k TPP. Termnodusmueckue cBoticTa
TOTIOMHUTENBHBIX  TeINIOHOCHTEe e, HaIrpuMep,
TOITOYHEBIX ra30B MapoBoro kotna TOC, mMacna B cu-
cTeMaxX CMa3K{ TIOANIUITHUKOB, a30Ta B Ta30BBIX
CUCTeMax, BO3MyXa B CHCTeMe ITacCHBHOTO pacxoJa-
JKWUBaHUS, XUIAKAX METAILTOB U T.1I., 33JaI0TCSI B BUIE
TabNII B UCXOMHBIX MaHHBIX. [Ipu 3TOM mIpemycmo-
TPEeHO MOIEeJUPOBAaHHE TeIIoGHU3NIEeCKUX TIpo-
IIECCOB B TPyGOIpPOBOIaX, TPSIMOTOYHEIX TeILIo-
0OMeHHWKAaX, KOHIeHCAITUOHHBIX TeTT006MeHHN-
Kax, MaporeHepaTopax W GapabaHax-cemapaTopax
ADC, KOHIeHcaTopax, JeaspaTopax, a Takxke B Ka-
HaJaX aKTUBHOM 30HBI peakTopa, TOMIOYHOTO Tasa
B mapoBbix Koriax TOC, IlpemycmorpeHO TakKe
MOJIeTMPOBAHKE TIPOLIECCOB pacIIUpeHUs] Iapa
(raza) W BBIPAGOTKU MeXaHWJIeCKOM MOITHOCTU
B CTYIIeHSIX Typ6OycTaHOBKH, ITPOIIECCOB B HACOCAX,
cerrapaTropax-TaporeperpeBarTesisx v T..0.

ITporpamMma MozkeT GBITH MOOKIIOUEHA K MO-
mem ACY TII, mocrpoeHHoI Ha 6a3e, HAIpUMep,
koMIutekca MBTYVY [4]. B atoM caydae BOSMOXKHO
MpUMeHEeHHe TIPOrpaMMBbI T 00yUIeHUs mepco-
Hasla 1 OoTpaboTKU peXUMHBIX yetaBoK ACY TII,
a TaKke BBIPAOOTKH aITOPUTMOB ONTHMAIBHOTO
VIpaBIICHAS TPOLIECCAMU.

I1C HeogHOKpATHO MCHOIB30BAIOCH IJISI MO-
e TAPOBAHNST TPUBOAHBIX THIPOTYPOHUH BCIIOMO-
raTeJIbHBIX HACOCOB Ha 3HEpreTHYecKoM 06opy-
JOBAHUH TEILIOBBIX cTaHINHA U ADC.

PacueTHas mogenb nporpavivbli

IIC TPP, HanmcaHHass Ha aJlrOpUTMHAYSCKHUX
sa3bikax FORTRAN-77 u C, paccuntaHa Ha 9Kc-
IUTyaTalliio Ha KoMmbloTepax tHna IBM PC.
HNmerorcs Bepcun IIC mia omepallMOHHBIX CH-
cteM WINDOWS n Linux.

HcxomHbple JaHHBIE OIS IPOrpaMMBI TOTOBSIT-
¢S B IUATTOTOBOM peXIMe.

Hmeerca rtpadbmdeckuii  mporpaMMHBIN
uHTepdelic g 3amaHugd HUCXOOHBIX HaHHBIX
Line-2000, mo3BoasIfonInii yIIpoCTUTh MOATOTOB-
KY HCXOTHBIX JAaHHEIX, B TOM YHCJIE Ha 3Tarne oby-
YeHUSI TOJIb30BATEN.

Pesynprarel pacdera IMpOrpaMMBbI BEIBOASITCS
B BHe (haiina-IuCcTHHTA U B BuAe daliia MpsIMoro
moctyma (mporpamma GRAF#FF). Jlannas mpo-
rpaMMa IO3BOJISIET B THATOTOBOM PEXIME BBIBO-
IATHh Ha TUCIUIeH rpadWKu W3MEeHEeHHS HapaMe-
TpoB MozmennpyeMoro oorbekra. Kpome toro, mo
3aIIpOCy MOAb30BaTe 1, OPMHUPYETCs] JTUCTHHT-
daiin ¢ Tabaunamu.
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PacyerHas Momenp M0G0l 3HEproyCTaAHOBKHI
HabupaeTcsl U3 CIeqyIONINX 3JeMeHTapHBIX 6J10-
KOB (paCUYETHBIX 3JIEMEHTOB):

+ Kanan.

* Vzen.

+  KommeHncanmoHHbBI 00BEM.
*  Perymsrop.

* Porop (TypOuH 1 HacOCOB).

KaHan

Kanan sgBisgercs oCHOBHOM pacdeTHON emu-
HULEH MpOrpaMMBblL.

Ilox pacyeTHBIM KaHAJIOM IMOHHAMAETCS 9acTh
TpyOOmpoBOAa, MPSIMOTOYHOTO TEeMIOOOMEHHM -
Ka, IpOTOYHAas YacTh TYPOUHBI, Hacoca U T.1.

Kanan xapakrepusyercsl OINWHAKOBBIM IIO
BCel IJIMHE MaCCOBBIM PacXo0M TEIIOHOCUTES
Ha KaXIO0M BpEeMEHHOM IIare.

Kanan o6s13aTeIbHO HauMHAETCSI M 3aKaHYH -
BAaEeTCS V3II0M.

Kanan cocTonT U3 pacyeTHBIX 371eMEHTOB, KO-
JIMYECTBO 3JIEMEHTOB B KaHaJe MOXeT ObITh IIPO-
HM3BOJBHBIM U ONpeAeisieTcs] TOMbKO 0COOeHHO-
CTSIMU PaCYETHOU CXEMBI.

Kpome Toro, B KaXkagoM KaHaJIe B IIPOHU3BOIb-
HOM 3JIEMEHTE KaHajla, B TOM YHCJI€ U B OJHOM
U TOM Xe, MOXET HaXOOUTHLCS OJHO peryaupye-
MOe CONPOTHUBJIcHNE (3aIBUXKKA) M OMWH HACOC.

BDJieMeHT KaHaJia (3J1eMeHT)

Kaxaprit smeMeHT KaHalda (KOHTPOJBHBIN
00BeM) XapaKTepu3yeTcsl CIenyIONTUMU TpH3HA-
KaMU: TUTOMATBIO TIPOXOTHOTO CEUSHHST; ITTNHOIT;
THIPABINIESCKIM ANAMETPOM; MECTHBIM THIpPaB-
JUYECKUM COMPOTHBICHUEM; COMPOTHBICHUEM
TPEeHUSI; TOBEPXHOCTBIO, OTPAXITAIONICH TemIo-
HOCHTEIh OT BHEITHEN CPEIbI.

B mporpaMme mpenycMOTpeHO MOIeIUpOBa-
HHe TaK Ha3bIBa€MbIX aKTUBHEIX 3J1EeMEHTOB, UTO
VKa3blBaeTCs COOTBETCTBYIOIMUM MPU3HAKOM,
KOIIa TeUyeHre B TIpefenax 3JeMeHTa He SIBIsIeTCs
HM303HTATBITUAHBIM,

IloBepxHOCTD TEILIO0OMEHA YYACTKA

IToBepxHOCTE TeII000OMeHa (TeILIOBAsI CTPYK-
Typa) 3JIeMeHTa KaHaIa (yJacTKa ) Bcerma mpruHa -
JISKUT KOHKPETHOMY 3JIeMeHTY KaHamla (YIacTKY).
Kaxapiii yqacToK MoXeT OTHOBPEMEeHHO COmep-
XKaTh 0 7 TEIIOBBIX CTPYKTYp, MpHYEeM KaxKmas
W3 TEIIOBBIX CTPYKTYpP MOXKeT 00J1aJaTh HHAUBU -
AyadbHBIMU XapaKTepUCTUKAMU.

IloBepxHOCTE  TemiooOMeHa  (TeIUTOBas
CTPYKTYpa) SIBISIETCSI IIOCKOH TeIIoIepenaro-
el CTEeHKOH ¢ VKa3aHHOU B MCXOMHBIX JaHHBIX
mwromanpio. IIpexycMoTpeHO 3agaHWe TpaHIMd-

ABTOvVAaTV3aUVA 1 T B sHepreTrvike

NroPNTMbl CNICTEM ABTOMATU3AL (CA) B SBHEPTETUIKE

HBIX VCIOBHH TeILIOOOMEeHAa ¢ ITOBEPXHOCTHIO
TeI1ooOMeHa MPUHIIAITHAILHO IBYMS pPa3sHBIMHA
crmocobaMu.

rpaHI/I‘[['IOB yciaoBue — TeILIOBOM MOTOK U3BHE

B atom cJ1y4dae pacder TerooOMeHa CO CTeH-
Koil He BbhImOaHsIeTcI. KomnyecTBo nepeaaBac-
MOTO TCILJIA K 3JCMCHTY ONpCAC/ICTCA B COOT-
BeTCTBHHM ¢ 3aJaBaeéMOM B HMCXOMHBEIX JaHHBIX
INIOTHOCTBIO TCIIJIOBOI'O ITOTOKA, YMHO)KCHHOﬁ
Ha MOBCPXHOCTH TeruioobMeHa sneMeHTta. Pac-
HEeT TEeMIICpaTyphbl Termonepeﬂalomeﬁ CTCHKH
HE BBIIIOJHACTCA, OHa IIOJI1aractcsa paBHOfI TCM-
neparype TCIJIOHOCHUTCTIA B COOTBCTCTBYIOIICM
SJICMCHTE.

I'pannyHOe yciioBUe — Tenn000MeH Yepe3 MIOCKYHO

CTeHKY
TennooOMeH ¢ TEMIOOOMEHHON MOBEPXHO-

CTBIO BCETA PACCUNUTHIBAETCS C ABYX CTOPOH.

B sToM cygae BHIOTHSIETCSI pacdeT Temoot6-
MeHa KaK ¢ BHYTpeHHeH (CO CTOPOHEHI 3JIEMEHTA),
TaK M ¢ HApY>KHOU CTOPOHBI TEIIOOGMEHHOI TTO-
BepxHocTu (creHku). KoaddunmeHnt remmoor-
JIaY¥ ¢ TEIUIOHOCUTENEM 3IEMEHTA BBIMUCISIETCST
B 3aBHCHMOCTH OT IMApaMeTPOB TEILIOHOCUTES
" peXrMa TeISHUSI.

ITpegycmorpeHo  3aganme  TemiooOMeHa
C BHEITHEW CTOPOHBI CTEHKH CJIEAYIOIINMUI TPEMST
cnocodamu:

* TemI000MeH ¢ BHEIIHel cpenoi;

* TEIIOoOOMEH C TEeIIOOOMEHHOW MOBEPXHO-
CTBIO APYIOTO 3JeMeHTa (IpuHamIeXKAmeMy
MMPOM3BOJBHOMY KaHANy, B TOM YHUCJe U JaH-
HOMY, HO He “caM ¢ co0oii”);

* TEeIIooOMeH ¢ OOHWM M3 O0BEMOB KaKOro-
100 N3 KOMITeHCAIIMOHHBIX ycTpoiict (KO).

rpaHI/I‘IHOB YciaoBue — TeILTOBBIAETAIOIUIA 3JIEMEeHT

(TB3.1)
IIpenycMoTpeHO MoAequpoBaHHWe ITHIWH-
OPUYECKUX  TEIUIOBBIOSIAIONMAX  3JEeMEHTOB,

OMBIBa€MBIX CHApyXH, H3HYTPU M C IBYX CTOPOH
(xonwreBoit ™831). [lpn MomeampoBaHUY TeTLIO-
BBIIEISIIONMUX 3JIeMEHTOB YpaBHEHHe TeIIOMpo-
BOITHOCTH ISl TEIJIOBOM CTPYKTYPBI pelmaeTcs
B MOJIETH TEILTOBBIISIISIIONIETO 3JIEMEHTA.

Y3aen

Iloxg y3aoM NOHHMMAETCS COETMHHUTETBLHEBIN
00BeM (TpOHHUK, ITYIEp U T.1.), Yepe3 KOTOPHIN
OCYILIECTBIISIETCS TMTOACOCTNHEHNE pa3TNIHbIX Ka-
HAJIOB MexXay co0oil, moAcoeAnHEeHHe KaHAJOB
K KO, a Takxke moacoeqnHeHHe KaHAIa K BHEIII-
HEWU cpene.
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Cunraercsi, 9T0 TEIUIOHOCHUTEND, ITOCTYIIAKO-
MW B y3e71, HAcaTbHO IepeMeIInBacTCs.

K y31y MOXeT MOACOeAUHATBCS IPOU3BOIb-
HOe YNCI0 KaHAJIOB, HO HE MEHBIIE OHOTO.

V3enr MOXeT MOICOSTUHSITHEC K OXHOMY M3
ob6beMoB ogHoro u3 KO.

V3en xapaktepusyercsi 00beMOM U TUAPABIIU -
YeCKUM THAMETPOM.

TemnooGMeHHasI ITOBEPXHOCTh XapaKTEPU3Y-
ercsl TOJIIMHON CTEHKH, TEILIONMPOBOIHOCTHIO
H 0OBEMHOM TEMI0EMKOCTBIO.

B oramune or sseMeHTa, TEIUIOOOMEH B V37€
JOIYCKAETCsI TOABKO ¢ BHEIHEH cpemoil dyepes
33JaBa€MO€ B HCXOOHBIX JAaHHBIX TPAHUIHOE
ycIoBHe TeltoodMeHa. Ecau rpaHmaHOe yeoBHe
TemooOMeHa He 3aJaHo, TO IT0JIaraercs, YTo Ko-
3G IUIHEHT TEIUIOOTAAYH K BHELITHEH Cpeae TOX-
JTecTBeHHO paBeH 0.

KomMrneHcaumoHHbIM oBbem (KO)

JaHHbIN pacdeTHBIN GIOK peTHA3HAYSH ISt
pacdera o0OpyIOBaHMUSI, B KOTOPOM UMEETCST pas-
neneHne Gaz TEIUIOHOCUTENS (sl BONBI) WU
pasneneHue TEIIOHOCHTENeH (U151 TOTIOTHUTE b~
HBIX TEIUIOHOCUTENCH).

Pacuernas cxema KO comepxut Tpum oobeMa
(puc. 1) BomsHOU 00BeM B HUXHel yactu KO
(V)); BomsiHON 0OBEM, KOHTaKTUPYIOIIHIA ¢ ma-
poBbiM o6beMoM KO (V)); maposoii o6beM (V).
7151 MOTTOTHUTETBHBIX TEIUIOHOCHUTENSH CpeTHU i
obveMm KO V2 He Momenupyercs. B Ttexyimeit Bep-
CHH IIPOTPaMMBI He TPEAYCMOTPEHO MOASTIAPOBAa -
are KO, B oqHOM 13 066eMOB KOTOPOTO BOASTHOMN
TEILTIOHOCUTEb, a4 B IPYTOM — JOTOTHUTETBHBIN
TETLIOHOCUTEb.

Mogensio He TpemycMOTpeH 3abop Terio-
HocuTens U3 obbema V,. Ilpu samanuum 3abopa
TEIUIOHOCUTENS U3 o6beMa V,, mporpaMma aBTo-
MaTHYeCKN TPOM3BOAMT IEPEIONCOSANHEHNE
K 00bemy V,.

PerynaTtop

Monens peryisitopa HO3BOASIET BMECTO 3a-
JaBa€MbIX B MCXOJHBIX HAHHBIX MNEPEMEHHBIX
BO BpeMeHH (Hamop Hacoca, COMNpPOTUBJICHUE
3aIBWKKW, AABICHUE B Y37, pacXxold B Vy3er,
K03 PUIIUEHT TEeMIo0TIaYu M TeMIleparypy
BHEIIHENW Ccpeapl; TEIUIOBOM MOTOK K BHEITHEU
cpeme) 3aXaBaTh 3aBUCHUMOCTD TaHHBIX ITapaMe-
TPOB OT CYMMBI, pa3HOCTH, TIPOU3BEACHUS WU
YacTHOTO OT JeJIeHUsI ABYX TIOOBIX BBIYMCIISIC-
MBIX B IpOrpaMMe XapaKTepUCTHUK OOBEKTa MO
TabIUYHO 3aJaHHOMY 3aKOHY ¢ TPaHCHOPTHBIM
3ana3gblBAHUEM U TUCTEPE3UCOM MO BXOTHOMY
napameTpy.

(lelalSialFfelel=EERIE B cHepreTuike

KonmuectBo perymsitopoB (unm peryaupye-
MBIX MMapaMeTpoB) 3aJaeTCs MOJB30BATEISM IS
KaXIOTO MOIEXKAIIETO PETYINPOBAHAIO TTapaMe -
Tpa MHANBUAYAIBHO IO CBOEMY 3aKOHY.

PoTtop

BosMoxHO MoJeqmpoBaHWE AMHAMHYECKUX
MIPOLIECCOB BO BpAIIAIOIIUXCI MEXaHUYECKIX
YCTPOUCTBAX, ¢ YYETOM HMHEPLUOHHBIX XapaKTe-
PHUCTUK UX POTOPOB.

K rakum ycTpoiicTBaM OTHOCATCS:

* TypOWHBI C HATPY3KOl Ha 3JeKTPOTeHEPATOPHI;
* HACOCHI C 3JIEKTPOIIPUBOIOM,;

* HACOCHI ¢ TYpOOIIPUBOIOM;

*  KOMOWHAaIWS BCEX MEePSUNCACHHBIX YCTPOUCTB

Ha OOHOM Bafy.

J71s1 ompenesieHns 4YacTOTHI BpalleHusI poTopa
pelaeTcd HecTallMOHAPHOE YpaBHEHUE COXpaHe-
HUST KOTMIECTBA BpalaTeIbHOTO ABYKeHUS. [l
OMUCcaHUs OOIIUX XapaKTEPUCTUK MEXaHUIESCKIX
YCTPOUCTB, HaXOISIIUXCS Ha Baly pOoTOpa, BBEAC-
HO OHATHE MeXaHNYeCKOoro aKTHBHOTO JJIEMEHTa,
KOTOPBI XapaKTEPU3YeTCsl MEXaHUYECKUM MO-
MEHTOM, ICUCTBYIOIIMM Ha BaJI POTOpa U Mexa-
HUYEeCKON MOMIHOCTHIO. Komm4uecTBO aKTHBHBIX
IEMEHTOB HAa OJHOM POTOpE HE OTpaHUYEHO,
TaKKe KaK He OrpaHUYeHO KOJUYECTBO Pa3iny-
HBIX YCTPOHCTB, ONMUCBIBAEMBIX OJHUM U TEM XK€
AKTUBHBIM 3JIEMEHTOM.

Porop xapakrepmsyercd MOMEHTOM WHEp-
WU (3arpeniaercs 3a1aBaTh HYJIeBOe 3HAUCHUE
MOMEHTa HHEPINHA), MOMEHTOM TpeHus (B 3a-
BHUCHUMOCTH OT O0OpPOTOB pOTOpPA) W YacTOTOM
BpallleHUA.

B Momenu He mpemycMOTpeH pa3roH U Bpa-
meHne poropa B oOpaTHylo cropoHy. Ecmn
OJIb30BATENb 3a4aCT OTPULIATEAbHOE 3HAUYCHIE
JOBUXYIIUX MOMEHTOB, IIOCJIE OCTAHOBKU POTO-
pa OHU OyAyT BOCHPUHUMATBHCS IPOrpaMMOI
KakK cUJia TpEHUS.

4
Puc. 1.
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Mopens ACY TN Mapenb nynkra
(«MBTY») onepatopa
MporpaMmbl 0TOGPaXEHMA _, Mporpammbl oToBpaxeis
PErVCTPUPYEMbIX NapaMETROB Tporpamus! nepaanpecaliiu <INTEGRs PEruCTPUPYEMbIX NapaMETpoB
ARG e Bcnomigﬁgj:bﬂblx
PY «Papyra»  TypbuHbl «TTP»

A
Puc. 2. Cxema pabotsi 16 TPP l l
8 coctase 1K PALIVIA-3Y

cneTem «TTP»

!

[pachyeckme nporpaMmbl 0TOGPEXEHIA

IIpenycMoTpeHO MomeIMpoBaHUE POTOpa BO
BHEITHUX MporpaMMax (Halpumep, B IporpaMme
T'EHEPATOP [5]). B atom ciiyaae ITK TPP nepe-
JaeT CYMMY MOMEHTOB CHJT, CO30ABAeMbIX Ha BaTy
poTOpa MOACOSAMHEHHBIMI K HEMY YCTpOMCTBa-
MH, 332 UCKIIOUeHHeM He MoaenupyeMbix B 1K
TPP. 3 BHemHe# mporpaMMbl B 3TOM CIydae
BO3BpAIlaeTCsI 9aCTOTA BpalleHUsI poTopa.

NHTepdeinc c BHeLLHVMW
rnporpamMmvamMm

B IIC TPP mpemycmorpena pabora B co-
cTaBe MOJENUPYIOIEro KOMIUIEKCa, COCTOSIIIIe-
r0 M3 HECKOJBKUX MpOrpamMM, MOASTUPYIONINX
pasIMYHOTO poma OGOpymoBaHHe, HAIpPUMED,
ACY TII (IIK MBTY), peakTopHyIO YCTAaHOBKY
(ITK PAOVYTA-7 [2]), ameKTpoceTh W 3IEKTPO-
reHeparopel  (nporpamMma [ EHEPATOP),
OJHOM WJIM HeCKOJBKUX (KOJIUYECTBO He orpa-
HudeHo) IIK TPP, momemmpyromieit mpyroe

obopynoBaHue.
BogoxpaHunmie 9nexTporexepatop TpaHchopMaTopHas
‘ lgpotypbuna  MOACTAHLMA
C pacrpefenuTenbHbIM

YCTPOCTBOM

a
Puc. 3. Cxema 130

ABTOvVAaTV3aUVA 1 T B sHepreTrvike

Ilpr wmcmonb30BaHUM MHOTOIPOIIECCOPHBIX
peruncuTenbHbx cucteM [IK TPP mosBomsier
pacnapalie/IABaTh BBIYMCIUTEIbHBIN Tpolecc
MyTeM MOIeIUpOBaHUs parMeHTOB 060pyIoBa-
HUST Ha OTACTBHBIX MPOIECCOPaX.

IIpuamun padorsl IIC TPP B cocTtaBe MHOTO-
3aJa9HOTO MOJETUPYIOMEro KOMITIEKCa OCTpO-
eH Ha oOMeHe TaHHBIMU Yepe3 BHelllHue daiiibl
obMeHa ¢ Tiepenajveii JaHHBIX Yepe3 CAHHXPOHU3HU -
pyromyio mporpaMmmy INTEGR [2], mu6o gepes
IIK MBTY, KoTOpBIif TaKKe MOXKeT BHIIIOIHSITE
(pyHKIMYT CHHXpOHUZUPYIOIICH MMPOTPaMMEI.

Bbonee mogpobHOe onncanme padotel IIC TPP
MPUBEISHO B WHCTPYKIUU Moab3oBarensi. Cxe-
Ma pabotsl IIC TPP B cocrase I1K PAIYIA-DY
TpeAcTaBIeHa Ha puc. 2.

NMPVIMEHEHVIE KOMIMINEKCA MNMPO-
rPAMM OOO “HMY NMPNOPUNTET”
anda MoaerniPoBAHNA OVIHAMPIKA
rMgPO3NEKTPOCTAHLUMIA

N NABOOKOB

MopenposaHue guHamMunKmn
rmgpoarieKTpocTaHLii

OTIMIUTEIBHOM 0COOEHHOCTRIO THAPO3IeKTPO-
CTaHIIMI OT mapocuaoBoro obopymopanusa TOC
n ADC gBigercd HaaWdde CBOOOTHOTO YpPOB-
HS TEIUTOHOCHTEST IO, BHYTpH M Iocie TypOo-
arperara.

IIC “TPP” mo3sBoasger MomeImpoBaTh AHHA-
MIYecKhe XapaKTepUCTUKH THAPOYCTAHOBOK 0e3
KaKHuX-T100 JONYIIeHUI B pesKMaxX MaHEBPHPO-
BaHHSI MOITHOCTBIO ¢ YISTOM HAIMIHS IepeMeH-
HOTO YpOBHSA B BOTOXpaHWIHINE Ieped TypOo-
YCTAHOBKOM.

Ha puc. 3 mokasaHa rumgpaBiandecKkas cxe-
MaI'OC.



COBPEMEHHbIE METOAObI N1 AFTTOPUTMbI CVYICTEM ABTOMAT TR IZ [N (=F NN =c | o= S =g g Vg (4=

Ha puc. 4 mpemcrapieHa pacdyeTHasl cxema
I'BC mna I1C “TPP”. B pacueTHy0 cXeMy BXOAST
V3JIbI HOAKTIOUSHHST pACUSTHRIX KaHAIOB ¢ 1 mo 7
(VKa3aHBI BHYTPH PAaCUSTHBIX V3JI0B), IPH 3TOM
y3en 1 siBasieTcs TpaHUIHBIM YCIOBHEM, OIMCHI-
BaIOIIAM IIapaMeTphl CTOKA MUTAONINX BOTOXpa-
HUIAIE peK. ¥Y3en 7 — rpaHuIHOe YCIOBHUS IS
BogmocOpoca. Ha puc. 3 mpencrapieHBI mapamMe-
TPHI BOAOIPHEMHOTO BOZOEeMa, B KOTOPOM MOXKET
MOIETUPOBATLCSI YPOBEHB, HO B pACUCTHYIO CXeMY
OH He BKITIOUEH.

IloscHeHne K pacueTHO# cxeMe.

Kanan 1 MmogenmmpyeT yeThsl MATAIOMTAX BOIO-
XpaHWIHAIe peK. Kawas 2 — 3TO KaHal, CcO-
JepKaIlldii CTOIMOPHO-PETYINPYIOMAUIl KIamaH
TypGoycTaHOBKHN (Ha puc. 3 — 3arBop). Kawnaa
3 — BOZOMOIBOOHBIM KaHal K reHeparopy. Ilpm
HEOOXOIMMOCTH MOXKET MOISTHUPOBATHCS CYIIE-
CTBEHHO 0o0Jiee CIOXKHON MOAENBIO ¢ YIETOM Ha-
JIMYAS B HeM Bosayxa. Kaxaa 4 — KaHam, comepxka-
MWl THApaBIMIECKYIO TYpOouHy. Kanas 5 — oTBOI
BOIBI OT TYPOHUHBI B COPOCHOM BOTOEM.

KO-1 MomenupyeT BOTOXpaHWIWILE Mepexd
I'SC. Tlpu wu3BecTHOU 3aBUCUMOCTH YPOBHSI
BOOBI B BOAOXPAHIUINIIE OT COASPKAIMIETrocs
BHeM o6peMma Boanl [1C “TPP” nmossonger c Tou-
HOCTBHIO A0 HMEIONINXCS V TOTb30BaTeNIs JaH-
HEBIX YIeCTh 3aBUCUMOCTh YPOBHS BOIBI B BOJO-
XpaHIWINIIE OT CTOKa peK U pacxoda BOALI Ha
TUAPOTYpOUHBI.

IIC “TPP” mo3sBoaser MOASIMPOBATh OXHO-
BPeMeHHO IIPaKTUYeCKU MPOU3BOJBHOE YHC-
JI0o ruapoarperaToB Ha omHoit 'DC, pu sToMm
BCe THUOpoarperaTbl MOIyT UMeTb pa3IuIHBIC
MOIITHOCTHBIC W THUOpaBINYeCKIe XapaKTepi-
CTUKHU.

IIpn xenaHWM BO3MOXHO MOISTHUPOBaHHE
ImapaMeTpoB B BOZOEMe, B KOTOPBIN OCYITECTRIIS -
ercsa cOpoc BOIHI.

Kax npapmio, IIC “TPP” npuMmeHsiercs B co-
cTaBe mporpaMMHoro Komiriekca “PAIYIA-DY ™,
B KOTOpHIi Bxomst apyrue I1C.

B sToM ciydae mMeeTcsi BO3MOXKHOCTH MO-
JeTNpoBaTh crelnudmieckme GU3NISCKUe IPo-
Iecchl Ha CHENHATN3UPOBAHHOM IPOrPAMMHOM
obecIledeHNN MW WCIOIb30BaTh COBpPEMEHHEBIS
MHoTroIpoIleccopable DBM, Tak Kak KaxKmast IO -
3a/Ia4a 3aycKaeTcs Ha OTOeIbHOM IIpolieccope.
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Puc. 4.

Pacyetrag cxema F3C gna 1€ “TPP

”

B a1oM ciayuae rumpogmHamMuKka cnabo 3aBHU-
CAMAX MEXIy coboil MpOIeccOB MOXeT Moje-
JUPOBAThCS ¢ MCMOIb30BaHUEM HecKoabkux I1C
“TPP” (HampuMep, KaXIObIil THApOArperaT — OT-
JETHHO, BOJOXPAHWININA — OTASIBHO U T.A.).

ACY TII mogenupyercs o I1C “MBTY”, mpu
3TOM YpPOBEHb CJIOXKHOCTH aBTOMATHKH MOXKET
OBITH POU3BOJIBHBIM,

DreKTporeHepaTopbl M 3JEKTpoobOpyIOBa-
Hue I'DC mogemupyercs o I1C “I'EHEPATOP”.

B cpege IIC “MBTY” moryr O6HITH HaOpaHBI
WHTEPAaKTUBHEIE MYJIBTH YIIPABJIeHUS TEXHOIOTH -
YeCKHUM MPOIIeCCOM, TIPH 3TOM HMEeTCsI BO3MOXK-
HOCTh HCIIOJIB30BaTh Mogeab I DC 1 B KadecTBe
TpeHaxepa.

Bopb6a c naBogkamMmm
1 BO3MOJXKHbIE MyTW peLueHs
rnpo6rnembi

Kaxapiii rog B psige paifloHOB CTpaHbI IIPO-
XOOIT HAaBOXHEeHHS W TaBoaku. CTaHITapTHBIC
METOIBI IIPOTUBOCTOSIHUS 3TUM SIBJICHUSIM: ITO-
cTpoeHHe AaM0; BOOOXPAHIIHMIN, CIIOCOOGHBIX
NPUHITh OOJBIMIKNE OOBEMBI BOIBI, IMOATOTO-
BUTEIbHBIE pabOThI ¢ IMOYBAMU, IIOCaAKa Je-
comonoc U T.aA. CymecTBYIOT MaTeMaTHYeCKHue
MOJENH, IIO3BOJSIOIINE IMIPEeAcKa3aTh BBICOTY
HaBOAKOBBIX BOA [1], KoTophle TpeOYIOT OOJIb-
IIOro KOJHMYECTBA HE BCErma MOCTYIIHBIX AaH-
HBIX, YTO B JYYIIEM cIy4yae MPUBOIUT K 3aBbI-
IMeHHBIM oIleHKaM. IIpuMeHeHMe pe3yabTaToB
MOA0GHOr0 MOJAEINPOBAHMS OMPaBIAHO, KOIIa
peub uaet o GyHIAMEHTATbHBIX (M OYE€Hb JOPO-
rUx) MeTOJAaX AUKBUAAILIMY [MaBOAKOB (HAIpH-
Mep, TOCTpoeHHe BomoxpaHuaum). B caygae,
KOIJa HEBO3MOXHO TOYHO IIPeACKa3aTh BBICOTY
MaBOAKA, CYIIECTBYET OMACHOCTDH 3aTOILIEHMHSI
3aCeICHHBIX pailoHOB WM IIPOMBINIICHHBIX 30H.
W, B KOHEYHOM UTOTE, HUYErO He OCTAeTC s, KaK
HCIIOAB30BATh OOBIYHBIE CIIOCOOBI — IIOCTpOE-
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