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AHHOmMauyus. Makonada eaudpomexHuka UHWOoOMAIapuUHU MEXHOI02UK pexxumaapuHu macogadaH Hazopam
Kunuw ea 6owkKapuw musumnapuHuHe xonamu byduda mabrymomnap KenmupuneaH. byHOa 3amoHasul
dacmypuli mudumnapHuU KynnazaH xonda cye ombopnapuda to3aza KenadueaH MEXHOMO02UK XapaéHaapHu
Hasopam Kunuw ea bowkapuw mu3uMuHU makomunnawmupuw 6yltiuda maknugiap KenmupuraaH.
Kanum cy3snap: Cys om6opu, musum, dacmyp, bowkapuwi, onmumaniawmupuiu.

AHHOmMauyus. B cmamse npedcmaeneHa umpopmauug 0 cocmosiHUU cucmem AucmaHUUOHHO20 KOHMPOJIA
u yripaesieHUAd mexHosrioecu4ecKumu pexumamu eudpomeXHuquKux CO0,0y)KeHUU. B Hee eKnto4YeHsbl
npedno»(eHu;l 10 coeepuwieHCmeo8aHUO KOHMPOJsIA U yrpasrieHusa mexHOos1Ioeud4ecKkumu ripoueccamu,
I'I,OOLICXOOFILL(UMU 8 eodoxpaHunumax, C UcCrioJ/ib3o8aHueM CO8peMeHHbIX rnpocpaMMHbIX KOMIIeKCO8.
Knroyeenie crnoea: BO@OX,DaHLIﬂUlL{a, cucmewma, ripoepamMmma, yripassieHusd, onmumu3sayus.

Annotation.The article provides information on the state of remote monitoring and control systems for
technological modes of hydraulic structures. It includes proposals to improve the control and management of
technological processes occurring in reservoirs using modern software systems.

Key words: Reservoirs, system, program, management, optimization.

Kvpuw

XKaxoHoa cyHrn BakTnapga cyB pecypcnapura 6ynraH TtanabHuHr owuwmn ywby
Tabunin pecypcoaH okunoHa conganaHnl 3apypranrmHn Kentupnb Ynkapmokaa. byryHru
KyHOa pUBOXIaHraH Mamnakatnapga cys ombopnapuaa CyBHUHI WAFUMULLKM, CakMaHULLN
Ba MCTEBLMOSIMHN aMmarra OLMPULLIHMHI 3aMOHaBU TEXHWUK BOCUTaNapuHn sipaTull xamaga
TakoMunnawTMpuLra anoxuaa abTmbop kapaTunmMmokaa.

CyB pecypcnapy TU3UMMHM pocTnaw ywby TUMMNapHM pexanawTupuLl,
nonnxanaw, wwnatuw Ba MacodagaH Oowkapuw OunaH Gofnuk  OynraH  Typnu
KapopnapHu kKabyn Kunuw TM3MMuHM Mwnad ynkmwga Myxmm Basmdga xmcobnaHagw.

CyB pecyprnapvHu CaknalwHWHI Xap Oup TU3MMM MabiymMoTnapHuM Tynnaw Ba
AHUKNALLHWHI ULWYM XXapaéHnapw, yrnapHu Kypmd Ynkuil, naeHtudmkaumanail, TeEKWNPULL,
camapanu xamga Teskop pexanapHu 6axapuw 6ynnya y3 ycynnapura ara.

Apabunétnap Taxnunum Ba metogm

YMymaH onraHga, CyB pecypnapu Tusumuga CyBHW TakCumnawl Ba MUKOOPUHM
OolwkKapuvw to3acuaaH TEeruwnm KapopnapHu Kabyn Kunuw yyyH nyxta TaxunHu Tanab
KnnaguraH kaTta mabnymoTnap Tynnamu maexyd. Ywby mabnymotnapgaH HadakaT
MakOyn Ba okunoHa conganaHuw 3apyp, 6ankm 6y mabnymoTtnap 6apya maHdaataop
TOMOHNapra, Wy XymnagaH, donganadyBunnapra Kynam tapsga camapany eTkasui yyyH
eTaprimya nwoH4Ynun 6ynmwmn kepak [1].

CyHrrn BakTnapga Tapkmbuga KanbmaH ¢unbTpunu maTemaTuk annapatra ara
OynraH KysaTyBuunapu maexyn OynraH Tynnamnu pocTtnarmyinu aBToMaTtvK pocThau
TM3MMnapu keHr Ttapkangau. Ly GunaH Gupra HopaBLaH MaHTUKUK-Xynoca Tynrapumu
OGunaH co3naHraH pocTnarnynm asToMaTuk GoLLKapuLl TU3MMNapU XaM KeHr TapkanmMokaa.
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[2] vwpa mypakkab guHamuk obbekTnapHu 6Oolwkapuwga Tynnamnam Ba HOpaBsLlUaH
MaHTUKMA-Xynoca  Tynnamnapy  6unaH  coanaHraH  pocTnarMynapHu  uwnaw
camapagopSIMrMHN ConMTUpMa Taxnunm yTKasusraH.

KanbmaH counbTpura ara KysaTyBYMNM poCTRarnysiapHu caHoaT MMKECHa OMMaBUM
nwnab ynkapuw MyLwkyn eynrannurin, mypakkab Tyaunmara ara poctnarndnapHm aca uwira
TYLUMPULL BaKTUAA POCTNALL XXapaéHU KUAVHAWIU, FOKOPWU Manakanu xmsmaTtymnapHu tanab
3TN cababnun HopaBLlaH KOHTpPONepnapHn Kynnaw makbyn caHanagu, YyHKM ynapHUHL
TY3UMULL KOHCTPYKUMSACK coaaa Ba AacTypnall anroputMmnapu yHmsepcanamp [3-11].

TagKMKOT HaTXKanapm

HopaBluiaH MaHTUKAa Mwnanguran poctnarmynap katra KeYmkuw BakTura ara 6ynraH
HOYM3MKIN TU3MMapAa €KM HOYM3MKIN TaLLKWM Tabcup MaBxyn 6ynraH Tuaumnapga daon
KynnaHagu.

HopaBwaH maHTuK acocmaaru poctnarnd (HMP) kynngarn cababnapra kypa TeXHUK
TM3nMnapga myesadaknuaTnn KynnaHunagu:

BowkapyB TM3nmmM “arap”, “y xonga” komganapuHu Kynnaw acocmga Ty3unraH 6ynmo,
MyTaxaCCuUC TOMOHMAAH POCTNArM4yHN CUHTE3 KUIULL XXapa€HUHN EHIMNNALWTUPUIICA, YyHKN
OyHOa KyHOanuk xaétaa KynnaHunaguran “tokopu”, “nact” xamga oolika cy3 Ba nbopanap
KynnaHunagu.

HMP Kyn COHM KMPULL Ba YMKULL Y3rapyBuunapura ara 6ynvwm MyMKuH, ynap y3apo
“‘arap” - “y xonga” koupanapun éppammuga 6ofnaHraH xamga “Ba’, “€kn” MaHTUKUR
oofnuknuknapu 6unad Tynaupunagu. by koupganap, xaTTo MyTaxacCuc TOMOHMAAH
KENUWMOBYMIMK to3ara KenraHga Xam napannen pasvwga uwnanau, gemak, doulka
Konganap to3ara KesiraH KenmwmMoBYUIIMKKa e4nM Tonagunap.

HMP, aHuK HOUM3MKNK Ty3unmara ara Ba y3 Ty3unmacmaa HOUM3UKINKUKKa ara 6ynraH
TM3MMnapaa, Wwy 6unad Gvpra HOYN3UKNIM TalKKM Tabcuprap MaBxys 6ynraH Tusnmnapaa
xam ¢aon kynnaHunagn. Cye pecypcnapu TM3MMKU CyB TabMMHOTM Ba Typnu dourganu
Makcagnap ydyH bawopar KunnHaéTraH cyBsra byrnraH Kenrycu axXTMéxXnapHu KoHaupuL Ba
CyB TabMMHOTNapuga KysaTtunaguraH y3unuwinapHU KUCKapTMpuwHKM Tanab atagu. by
Mypakkab Basuga 6ynub, cyB pecypcnapuv TUSUMITAPUHUHT (UMK Ba TMAPOTEXHMUK
TacHudnapu xakuaa UWoHYIM xaMmaa Xakmkui axbopoTtnapHu Tanab kunagw.

YMyMaH onraHga nponopuunoHan-uHterpan-gupgepeuman (MAL) poctnarnyHm
cosrnall XapaéHu Kkynmgarnda ngpoganaHagu:

u(t) = K e(t)+T, JL'e(t)dt +T, % ()

Oy epda e(t) — xaTonuK, u(t) — poOcTnarvy YMKUWK, k,, T; Ba T, — MOC paBuLLfa
poCTNarMYHWHI NponopunoHan, nHTerpan sa anddepeHunannoBym kKoagpuueHTnapu.

MAO pocTnarnynapuHu cosnawl Ba YHMHI napameTprapuvHu onuul ydyH Kynnab
Meb30oHNap mwnab ymkunraH, Maskyp éHgawysnap katopura 3uernep-Hukonc (Z-N), KoeH-
Kyn (C-C), uHTerpan-kBagpar, BakT-kBagpaT Ba Bas3HMM XaTo (IST?E) kabwu ycynnapuHm
Mucon cudpatnaa KenTMpUWNMmM3 MyMKUH.

HoaHuk MaHnTuK acocugarn [ pocTtnarMyvHMHr napameTprapu Kyuuparmda

ndoganaHagu:
a L bl
Kp :1(j
k\T

po_ T
a,+b,(L/T)

L b3
Td = a3T (T)
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Oy eppa k,, T; Ba T, napameTpnap (L/T) a Ba b HUHr kuinmatnapura 6ofnuk pasuwaa
1- )xagBanga kenTupunraH HopasLwaH MaHTuK acocugaru NN poctnarny y4yH NUHIBUCTUK
y3rapyBuunap acocugarm konganap épgamMmuaa aHvknaHaau.

Kovaanap 6asacu, Typnu knpuwinapra 60ofnvkK paBuLga MUKPOKOHTPOINEP YNKULLNHA
kaHOan aHuknawunHu 6enrvnangn. byHuHr yyyH koupanap 6asacuga Typnv derapasui
knnmatnap 6enrnnaHaan.

1-xapBan.
Taknud aTunaétraH HopaBLUaH Komaanap
AdaTtunk 1 AdaTtunk 2 (meTp) | Oatumk 3 (meTp) Hatwmxka, MoTtop (M)
(meTp)

1. 0<x<10 0<x<10 0<x<10 Xapakatcusnmk
2. 10<x<15 0<x<10 0<x<10 b 2 pak

3. 0<x<10 0<x<10 10<x<15 b 2 pak

4, 0<x<10 10<x<15 0<x<10 b 2 pnak

5. 15<x<20 0<x<10 0<x<10 B 4 pak, M4 6up.
6. 0<x<10 15<x<20 0<x<10 B 4 pak, M46wup.
7. 0<x<10 0<x<10 15<x<20 B 4 pak, M46wup.
8. 20<x<30 0<x<10 0<x<10 B 4 pak, M 66up.
9. 0<x<10 20<x<30 0<x<0 B 4 pak, M 66up.
10. 0O<x<10 0<x<10 20<x<30 B 4 pnak, M 66up.
11. 10<x<15 0<x<10 10<x<20 b 2 nak, M 26up.
12. 15<x<20 10<x<20 0<x<10 b 2 pak, M 46up.
13. 15<x<20 10<x<20 15<x<20 B 4 pak, M 66up.
14. 20<x<25 20<x<30 15<x<30 B 4 pak, M 86up.
15. 10<x<20 10<x<15 0<x<10 b 2 nak, M 26up.
16. 0<x<10 15<x<20 10<x<20 b 2 gak, M 46up.
17. 15<x<20 15<x<20 10<x<20 B 4 pak, M 66up.
18. 15<x<30 20<x<25 20<x<30 B 4 pak, M 86up.
19. 0<x<10 10<x<15 10<x<15 b 2 gak, M 26up.
20. 10<x<15 15<x<20 15<x<20 b 2 nak, M 46up.
21. 10<x<20 20<x<25 15<x<20 B 4 pak, M 66up.
22. 20<x<30 20<x<25 20<x<25 B 4 pak, M 86up.

Poctnarnd y4yyH cosnawl >kapaéHuHu amanra owuvpuwga ouvpnuk Kkagam KApUTuLl
acocmaa TU3UMHUMHE XOnaTW Xakupa HaTuka onuw 3apyp xucobrnaHagu. Bolukapwiw
O0BbEeKTU YYYH TaHnaHraH pPOCTMarMyHU HKopuaa KenTupunraH Meb3OoHnap acocmia
co3nawl apaéHuHu amanra owumpamui. ByHUHr y4yyH CcyB OMOOPWHMHI  y3aTuLL
dyHKUMscugaH onganaHamma:

0,79 713F

W(p)= :
(L08p+1)(0,47p+1)

Poctnarmy y4yH cosnaw napameTprnapvHu aHvKnawga MoaennawTvpuvinapaaH
donganaHamms. 2-xagBanga TM3MM y4yH POCTNarMyHHI napamMeTprapy KenTupunrax.
(K, L Ba T) BOCKMUNK xasobnap opkanu napameTpnapHu (2) udpoga opkanu aHMKNamMmmns: K =
40, L = 0,174, T = 1,826. (L/T) HUHI Anana3oHu (0,174/1,826) = 0,095 ra TEHT.

2- xapnBan.
MO pocTnar4nHUHT NapamMeTpnapu
Meb3oHnap Kp T; Tq
SM0'QM 0,5378 1,92 0,071
FPID 0,2024 | 0,507 0,0633
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HopaBwaH MaHTUK acocupary pocTrarMyHWHr napameTpnapu ontumarn poctnarny
YYYH ONMHraH kMmMmartnap acocuga 6ownaHagun. KOkopuaarm xxagsannapga KentupunraH
MabiymoTnap acocuga TypT Typdarn TU3MM YYyH MOAennaliTMpuL XapaéHuHu amarnra
owwunpammna (1-pacm). Maskyp rpadumkoa Teckapu anokanu yTuwl xapakTepucTukanapu
KypcatunraH. Taxpunba HaTuxanapy acocuga WyHWU MabiyM KUNamMusku, FPID pocThnalu
TM3uMM Goluka TM3MMnapra kaparaHga Co3naHuW BakTW, BakT Oymmuya makbyn ycuium
Oynn4a aH4ya sXLIM SKAHNUTMHU HAMOEH 3TAN. YIwby pocTnarnynap avHukca Kymm Taptnbnu
TM3UMap YY4yH CUTHaNHW Xyaa Te3kopnuk dunaH kantapaan. Cosnaw xapaéuum ydyH Z-N
YCYNN Y30KPOK XMcob-kmtobnapHu Tanab atagn, By aca yHUMHI KaMuunurin xmcobnaHagu.

16]o.pan | 'sMo'QM ' !

X it ity ke sty ks Sy

12—ttt —

iF—F X Pt =
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o — ]
| | | | | L

1-pacm. PocTnarnyHu cosnail XxapaéHuaa TU3UM YMKULLMHUHE XonaTtnapu

KOkopupoaru rpacdmknap acocuaa LWyHU Xyrnoca kunamuaku, mogen Ba “‘magean” MNMiAAQ
OoLuKapyB CTPYKTypacu xonaTtu yyyH, HopaBllaH MaHTUK acocuaaru FPID pocTrarnynapm,
onTuman coanaHraH SMO’QM ra kaparaHga SXWupok HaTuxKanapHu Kypcatagu. HopasLwaH
MaHTUK acocuaa Co3fnaHraH pocTrarMd KeHr guanasoHga L KeYmMkuw Ba BakT AOMMUACK T
HM xpMcobra onraH xonga uwinangu.

Xynoca

Poctnarny napameTprnapuHi Knampuw onTuMannawtmpuyw ycynnapu éunaH amanra
olLuMpuiagmn, Maskyp MacanaHu eyvwaa reHeTuk anroputMnapaaH donganaHuw Makcaara
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