Nudopmanuonnas cucreMa 1Jist
IOxHo0-Pepranckoro MarucTpajabHOro KaHaja

B.K.Trorait

PaboThl MO co3maHMio W ycoBepIIEHCTBOBaHUIO MH(opManmoHHON cucTeMBbl sl KaHAJIOB
BEIyTCS Ha MPOTsHKEHUH Bcex (a3 ocymectBienus mnpoekra «MYBP-®eprana». B mporecce
ocymectBieHus 1-3 ¢a3 mpoexra «1YBP-®eprana» pa3paboTaHbl KOHLENIHS YHPaBICHUS
BOJHBIMM PECYpPCaMHU, KPUTEPHUH JIJIsI OLICHKU KAa4eCTBa PACIpeAesIeHHs BOAbI U CTPYKTypa bassl
Hannpix u 1.10. [1,2]. C yuyeToM KOHIENIWHU YHpaBICHUs BOJHBIMH pecypcaMH ObUIa co3JaHa
KoMmmbioTepHast nporpamma «WaterCalcy, npeaHasHaueHHas Ui yrpaBiieHUss 0a30il JaHHBIX,
COCTaBJICHUSl TUIAHA BOJOPACIPEICIICHUS] HAa MAaruCTpaJbHbIX KaHajlaX W aHalu3a KayecTBa
pacnpenesieHus BoJbl. B mporiecce onbITHOM 3KCIUTyaTanuu nporpaMmMsl Ha FOxxHO-Depranckom
maructpanbHoMm Kanane (KOPMK), ApaBan-AkOypuHCKOM KaHane W XaJpka-bakupranckom
KaHaje BbIABUIUCh HEIOCTATKM  MPOrPaMMBbI, KOTOpble  OOYCIOBUIM  YMEHBIICHUE
3Q(PEKTUBHOCTH €€ HCIOJIb30BaHMs TMpH IUIAHUPOBAHUM  BOJAOpACHpeneNeHus. AHauu3
IPOrpaMMHOT0 OO€CleyYeHHs W pe3yJbTaTOB €ro OIBITHOM SKCIUTyaTalldd IOKa3all, 4YTO
TpeOyeTcs CyIeCTBeHHOE U3MEHEHHE TPOTPaMMHOT0 00eCcreueHUsl.

Peanuzanus npoekrta «ABTomMaTu3anus KaHauoB PepraHckoil JOJUHBD) SBISIETCS BAKHBIM
ATANlOM Ha MYTH SKOHOMHOTO U 3()(PEeKTHBHOrO MCIOJIB30BAaHUS BOJIHBIX PECYpCOB, a TaKXkKe
o0yclIoBMJIa HOBBIE BO3MOKHOCTH B OIEPATUBHOM YIMPABICHUH paclpeiesieHueM BOJbl Ha
kaHaze. /|1 mpakTH4ecKol peanu3aiy HOBBIX BO3MOXXHOCTEH HEOOXOIMMO CO3AaTh Psii HOBBIX
KOMITBIOTEPHBIX IIPOrPAMM.

Lenpto HacTosimield pabOThl SBISIOCH YCOBEPUICHCTBOBAHWE KOMITBIOTEPHOM MPOrpaMMbl
JUJIs1 pacueTa Ce30HHOIO TUIaHa pacrpeaenaeHust BogHbIX pecypcoB Ha FOOMK u coznanmne HOBBIX
porpamm JJist ONepaTUBHOTO TIIAHUPOBAHUS U YIIPABICHUS PACIPEICICHUEM BOIbI.

Uudopmanmonnasi cucremMa s KaHajla COCTOMT U3 0a3bl JaHHBIX, KOMILIEKCA
KOMITBIOTEPHBIX MpOorpamMm st ynpasiieHus bazoit JlaHHBIX, BBIMOJHEHUS MOJACIUPOBAHUSA
BOZIOpACIIpEIeNICHUs] 0 KaHally M pacyeTra IoKasaTene BopopacmpeaeneHus. Kowmiuieke
KOMIIBIOTEpHBIX ~ mporpamMM  MudopmammonHoir  cuctemsl st FOxHO-Depranckoro
Marwuctpansraoro kanaia (FO®MK) coznan Ha ocHOBe mporpaMMHBIX cpeacTB MS Access. [l
yIpaBlIeHUS IPOTPAMMHBIM KOMIUIEKCOM pa3paboTaHbl TAHEH YIIPaBICHHUS.

Nudopmanmonnas cucrema g IOOMK paspaborana ¢ y4eToM OCHOBHBIX JTarioB B
yIpaBJIeHUs pacipeiesICHUEM BOJIbl HA KaHase. JTH 3Tallbl OTJIMYAIOTCS PEIIaeMbIMU 3aa4aMH,
MHTEpBaJlaMUd BPEMEHHM M XapaKTEepOM HCXOAHOW HMH(OpManuu sl BHINOJIHEHHUS PAacyeToOB U
HaboOpoM HH(pOPMAIMK, KOTOPBIE UCTIONB3YIOTCS ISl IPUHATHUS PEIICHUS.

[Ipy nmpoexkTHpOBaHUM MPOTPAMMHOrO ObOecreyeHus] 3a HAauOOJNbIIUKA WHTEPBaJl BPEMEHH
MPUHAT BOJOXO3SMCTBEHHBIA T'0J, KOTOPBIM COCTOMT M3 MEPUOJOB BEreTallid W OCEHHEe-
3MMHET0 M PAHHEBECEHHETO (Janee «MexBereranus»). Kaxaplil u3 aTux nepuoaoB pasOuBaercs
Ha UHTEPBAJIbl BPEMEHU PaBHBIE OJHOM Ackazne. B mpenenax kaxaou AeKkaabl BOZHUKAIOT 3a4a4u
ONEPATUBHOIO YIIPABIEHUS BOJOPACIIPEACICHUEM.

B cooTBeTcTBHY C 3TaniaMu B yNPaBICHUH paclpeesIeHNs BOAbI Ha KaHaJle OCYIECTBIISAETCS
- TOZI0BOE IIJIAHUPOBAHUE;

- ONEpaTUBHOE MJIAHUPOBAHUE;
- OIIEpaTUBHOE YIPABIICHHE.
['onoBO€ MiIaHUPOBAHUE COOTBETCTBEHHO BBINOJIHSAETCS HAa CE30HBI BEreTallMU U MEXBEreTalliu.
[Ipu pa3paboTke Mozeneil BOAOpACHpPENENICHUs] IPEANoIaraioch, 9YTO TEXHHYECKHUE
XapaKTEPUCTUKU 3JIEMEHTOB CUCTEMbI COXPAHSIOT CBOM 3HAUEHHUS HA BCEM MEPUOJE YIPABIICHHUS.
HNudopmanmonnas cucrema st KOOMK coctouT u3
» basbl JlaHHBIX;
» KOMITbIOTEPHBIX TPOTPaMM:



® CE30HHOIO IUIAHMPOBAaHUS U KOPPEKTHUPOBKM CE30HHOTO IIJaHAa C y4YE€TOM
YCTaHOBJIEHHOI'O JIMMHTA Ha BOJY;
OTIEPATUBHOTO (JIEKaHOTO) TJIAHUPOBAHUS;
ONEPATUBHOTO YIIPABICHUS;
ydeTa o0bema BOJIbI B yaiie KapkugoHCKOTro BOJOXPAHUIIHINA;
CrpaBOYHUKOB, /Ui BBOJIa, KOPPEKTUPOBKHU M BHIOOPKH JTaHHBIX OPOCUTEIBHOU CEeTH,
peXrMa OpOILEHUS CEIbXO03KYJIbTYp C YYETOM THIPOMOJYJIBHOTO pailOHHPOBAHUS
3eMenb (OpAUHAT TUAPOMOIYIBHOTO PalOHUPOBAHUS CENbXO3KYIbTYP);
e biioka nokazareneil BojpopacnpeaeaeHus, peaHa3sHaueHHOro sl BBIBOAA JaHHBIX B
TpeOyembIx GopmaTax u3 bassl JlaHHBIX;
e bioka oneparuBHOro oOMeHa HH(MOPMALUKA MEXAY TUCHETUYEPCKUMHU IYyHKTaAMH
IO®MK.

Pesynpratel  0oOcnepoBaHus NpeAMETHOM  o0jacTH  MOKa3aldd, 4YTO  OOJIBLIMHCTBO
MOTEHIUATBHBIX TOJIb30BaTENeH KOMIBIOTEPHBIMU MPOTpaMMaMHi HEe UMEIOT OMbITa paboThl C
KOMIIBIOTEpaMH U TPOTrpaMMHBIMU oOecrieueHusIMU. B cBsf3u c 3TUM, 0Opu CO3AaHUU
NudopmannonHoli cucteMbl Oblla TOCTaBI€HA I€Ib MAaKCUMAJIbHOTO YIPOUICHHS MaHEIu
YOpaBJIEHUS KOMIIBIOTEPHBIMU TMporpaMMaMH IpH COXPAaHEHHWH KadyecTBa M TOYHOCTHU
anroputMoB pacueta. Co3aHHbIE TaHENW YOpPaBIEHUS AODKHBI OBITh TaKWMH, YTOOBI
[Tosnb3oBarens Mor pabortaTh ¢ mporpaMMamu, He 3Has o cTpykrype basel JlaHHBIX U cpene
pa3paboTKM  TporpaMMbl, a Takke TMojdy4yal OT mporpammbl  HHOpMaNMIO O
IIOCJIETIOBATEILHOCTH OIEpaLliii U IIPOLIECCE UX BBIIIOJHEHHUS.

[Ipu 3amycke mporpaMMHOr0 KOMILJIEKCA Ha 3KpaHe MOHUTOpA OTKpbIBAaeTCs | 1aBHAs maHelNb
yOpaBiieHus: mporpaMMoil (puc.l), U3 KOTOpPOro MOXKHO BbI3BAaTh INPOTpamMMbl, BXOJSIIUE B
coctaB uHpopmannonHo cuctemsl KOOMK.

B mento ['naBHo# nanenu ynpasneHus: «CpaBOYHUKW PACIOI0KEHbI HA TIOCIEAHEM MECTE.
Mexny TeM uMeHHO uyepe3 CrnpaBOYHHUKH (HOpPMHUPYETCS COCTaB MH(POPMAIIMOHHBIX OOBEKTOB,
UX XapaKTePUCTHKU U CTPYKTypa OpOCUTENbHOM ceTu. OT 3TUX JaHHBIX 3aBHUCSAT PE3YJIbTaThl
MOJICJIUPOBaHUsl pactpeaeneHuss Boabl. Pacnonoxkenne CrnpaBOYHMKOB B MEHIO [ naBHOM
NaHEJIM YIpPaBJIEHUSI CBSI3aHO C TEM, 4YTO Ha3HaueHue CIpaBOUHUKOB - YIIPABJICHUE JAHHBIMU,
KOTOpBIE U3MEHSIOTCS HE YacTo, M, COOTBETCTBEHHO, [lonb30Barens OyaeT oOpamarbes K STOMY
0JIOKY penKo.

[Tanens ynpasnenus CripaBOYHHMKaMU CONEPKUT caeayromue pasaensl: OpocuTenpHas CeTb,
Kontypa opomenus; Cenbxo3kynbTypbl; OpAMHATBI THAPOMOIYJIBHOTO pPallOHUPOBaHUS
cenbxo3KynbTyp (puc.2). Pasmen OpocutenbHas CeTb COCTOMT U3 CIEAYIOIIUX MOIPa3ielioB:
Ucrounuku Boawl; Kananer, banancossie yuactku; OtBOoabl; ['uaponoctel (puc.3). OctanbHbie
paszgensl CrnpaBOYHMKOB HE HUMEOT mnozapasnensl. [lanenu ynpasinenus CrpaBouyHUKaMu
pa3paboraHbl TakuM 00pa3oM, 4ToObI [loap30BaTens MOT JIETKO HE TOJBKO OTKOPPEKTUPOBATH
XapaKTePUCTHKHU, HO 3apETUCTPUPOBATh HOBBIE HH(POPMAIIMOHHBIE 00beKThI. [Ipu peructpanuu
HOBOTO HH(MOPMAIIMOHHOTO O0BEKTa TMporpaMMa Ha OCHOBAaHMHM JaHHBIX, BBEJICHHBIX
[Tonb3oBarenem, cama yCTaHOBUT HEOOXOIMMBIE CBSI3M HOBOTO OOBEKTa C APYTUMU 0OBEKTaMU
UPPUTALIMOHHONW CETH, KOTOpble OyAyT YYTEHbl MPU MOJEIMPOBAHUM BOJOPACHPENCICHUS U
pacyeTe nokazaresiei.

PesynbraThl TPEHHHTOB ¥ ONBITHOM dKcIutyaranun MHpopmanmronuoii cucrembl Ha FODOMK
MOKa3bIBAIOT, UTO paboTa co CripaBOUHMKAMHU HE BBI3bIBAET 3aTpyaHeHull y [lonb3oBareneii.
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IIpu moaroToBKe JaHHBIX [JI pacyeTa IUIAaHOB WM JTaHHBIX JJISI ONIEPATUBHOTO yIIPaBICHUS
HEOOXO0IMMO CIIeI0BAaTh OMPEIEICHHOM OCIeI0BaTEeIbHOCTH OCHOBHBIX onepanuii. Hapymienue
MOCIICI0OBATEIFHOCTH ONEPalUii MOXKET OOYCIIOBUTH HETIPABWIJIBHBIN PE3yJIbTAaT pacdera IUiaHa
wi cOoii mporpamMmbel. B cB3M ¢ 3THM, TpH pa3paboTKe MporpamMMm IUIaHUpyeMas
MOCJIEIOBATEILHOCTh OCHOBHBIX OIEPAIUid «BIIUTa» B caMy IPOrpaMmy, T.€. Iporpamma Kak Obl
Bener Ilomb3oBaTenss Mo MyTH NOATOTOBKM JaHHBIX M pacuera IUlaHa. JTO IO3BOJIAT
CYIIECTBEHHO YMEHBIIUTh BEPOATHOCTh coBepiieHus omuOku [lomp3oBareneM mnpu BBOJE
UCXOAHBIX JaHHBIX U cO0s mporpammel. B pacnopsbkenue Ilomp3oBaTenst mpeaocTaBiseTcss He
POCTO HAOOp aBTOMATU3HPOBAHHBIX OIEPAIIHiA, a IIEJIOCTHASI CUCTEMY JIETCPMHUHUPOBAHHBIX TI0
MOCJIEIOBATEIbHOCTH MPOTPAMMHBIX MOJYJIEH, KOTOpas SBJISIETCS aKMUGHOU W TOJICKA3bIBAET
[Tosp30BaTenio «cmenail Tak» W COOOMIAET TPU HEOOXOIUMOCTH «3a0BUT CHeNaTh TaKylO-TO
ONEPALMIO» WUIU «3aBEPIIMII TaKyIO-TO Oonepaiuio». B kauecTBe npuMepa paccCMOTPUM MIpOLECC
pacudera Ce30HHOIO MIIaHa.

[Ipn pacdere CE30HHOTO IUIaHA BCE BBIMOJHIEMBIE OMEPAUA MOXKHO OOBEIUHHUTH B
CIEYIOLINE TPYTIIbI:

- BBOJI THJIPOJIOTHYECKOTO T'0JIa M Ce30Ha (BereTarus, Me>KBereTallus);

- hopMHpOBAHUE CITUCKA CENbXO3KYIbTYP, ITIAHUPYEMBIE K MTOCATKE;

- pacrmpeiesnieHre OpOoIIaeMbIX IUIOIIAIeH MO CEIbX03KYJIbTYPbI;

- BBOJ OpAMHAT TUIPOMOYJIbHOTO PAaHOHUPOBAHMSI CENIbXO3KYIbTYp (MaHHbIe 3 ba3bi/aHHbIX);
- BBOJ IaHHBIX M0 IIJIJAHOBBIM 3aTpaTaM BOJbl HA IPOMBIIICHHO-TEXHUUYECKUE HYK/IbI;

- BBOJI JIaHHBIX 110 TJIAHOBBIM TPaH3UTaM M cOpocam (eciid 3TH TaHHbIE UMEIOTCS);

- pacyer CEe30HHOTO IUIaHa;

- aHaJU3 pe3yJIbTaTOB PACUETOB.

I[Ipu pa3paboTke mporpaMMHOrO  OOECHEYEHHS  MOJEIMPOBAHUS  CE30HHOTO  IJIaHa
BOJIOpAacIpeaeeHrs CO3JaHbl P TaHeNeW ynpasieHus g BbinosHeHUsa Ilosb3oBarenem
HEOOXOJUMBIX OMNepaluid, BXOASAMIMUX B oOmNpeleieHHylo Tpymmy. [Ipu sToM Ha mnaHenu
yIpaBieHus rpymnmnoi onepauuid [loas3oBarens He HaAWIET HU OAHOU ONEpaLu, KOTOpask BXOAUT
B JIpyryto rpymniy. Ecinu mociaenoBaTtelbHOCTh Onepanuil B MpeAesiax IpyIibl BaXkHa, TO 3Ta
MOCJIEIOBATEIbHOCTh  ACTEPMUHUPOBAHA HAa MpOorpaMMHOM YypoBHe. Ilpu HapymeHuu
MOCNIEIOBATEIbHOCTH Ha DJKpaHe MOHUTOpA TOSBUTCS COOTBETCTBYIOILEE COOOIICHHUE.
[Iporpamma Takke npocienuT, uytoObl  [lomb3oBarens 00s3aTeIbHO COXPAHHI BBEICHHBIC
JJAHHbIE WJIM BBIIIOJIHEHHBIE KOPPEKTHPOBKHU. [lepexon Kk craeayroomed rpynmne omnepanuil
[Tonp30BaTesb MOYKET BBIIIOJIHUTH Ha)KaTHEM KHOMKU «/lanee». [locnenoBaTenbHOCTh nepexona
MEXIy TpynnamMy ONEpalMil TakkKe «BIIMTa» B MmporpamMmy, mnodtomy Ilonas3oBarens
00s13aTeNbHO AOJKEH Oy/IeT MPOWTH BCEe MAHENN YIIPABJICHHUS, YTOOBI JONUTH 10 MAHEIU pacuera
CE30HHOro IiaHa. PaccMoTpuM B KadecTBe IpUMEpAa MNOPAJOK pacyeTa CE30HHOIO IUIaHa
BOJIOPACIIPEAEIIEHNUS 10 KaHaTy.

[Ipu BBIOOpe Ha ['maBHOW maHenu ympaBieHus pasaena «Ce30HHOTO IUIaHA/JTUMUT» Ha
DKpaHe MOHMTOpa BbICBeTUTCS [laHenbs  ynpaBieHMs  KOMIIBIOTEPHOM  IPOrpaMMOM
MOJEIINPOBAHUSI CE30HHOIO IIJJaHA W KOPPEKTHUPOBKH CE30HHOIO IUIAHA HA OCHOBAaHUU
yctaHoBneHHoro jumurta (puc.4). Ilpum Haxkatum Ha KHONKY «Pacuer ce3oHHOro muaHa»
OTKpoeTcs popMa, Ha KOTOPOH HEOOXOAMMO BBECTH THAPOJIOTHYECKUIN TO U ce30H. BBO roa B
OKHO (hopMBI — omepanus mpocras, HO
BO3MOJKHBI OIMUCKH, KOTOpbIE HApyIIaT
LIEJIOCTHOCTh AaHHBIX ba3el JlaHHBIX M
0o0yCJIOBAT  HEMpaBWIbHBIA  pacyer
IJIaHa BojJopacrnpeneneHus. B cBsasu ¢
3TUM, MporpamMma MpoBeput Gopmar
BBEJICHHOTO 4YHCIIa ¥ TpH OIIHUOKe
coo6muT lonp30BaTenio 0 HEOOXOAMMOCTH MPABUIBLHOTO BBOJA THAPOIOIHYECKOTO TO/1a.

I[Ipn naxarum kHOmKHM «Jlamee» oTkpoercs ¢opma, KoTopas momoxer I[loiap3oBaTelnto
COCTaBUTh WJIM OTKOPPEKTUPOBATh CIHUCOK CEIbXO3KYJIbTYpP, KOTOpBIE IUIAHUPYIOTCS IMOCEATH
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(puc.5). Ecnmu B baze [lanHpix He Oyner TpeOyemoil KyJbTypbl, TO W3 TMaHEIW YHpaBJICHUS
CIMCKOM CEJIbXO3KYJbTYP MOXHO BbI3BaTh CIPaBOYHHK CEJIBbXO3KYJIbTYP M 3aperHCTPHUPOBATH
HeoOXxonumyro KyabTypy B basze [laHHBIX, a 3aTeM BepHYThcs K paborte co crmmckom. [locie
COCTaBJICHUS CIIUCKA KYJbTYp U €ro COXpaHEeHMs, HakaB Ha KHOMKY «/lanee», Ilonb3oBatens
OTKpoeT ¢opMy, C TIOMOIIBIO KOTOPOH MOXKHO JIETKO BBECTH JaHHBIE IO CTPYKTYpE
noceBoB (puc.6). Ilocne BBoga MH(pOpMAIMM MO CTPYKTYpe IOCEBOB JUIsI BCEX KOHTYPOB
OpOLICHHS NPY HAXKaTHH KHOTKH «Jlamee» oTkpoercst ¢popma ¢ opaIuHATaMU THAPOMOJTYIEHOTO
paiioHupoBaHus cenbXo3KyJabTyp. Ecam B CnpaBounuke I'MP umerorcst naHHble 1Sl Bcex
CENIbXO3KYJIBTYp M HE TpeOyeTcsi BHOCHTh KaKhe-TH00 KOPPEKTHPOBKH, TO HAXKATHEM KHOIKH
«/lanee» nepeiiaeM k opme A1 BBOJIA INIAHOBBIX 3aTPAT BOJIbI HA POMBIIIJICHHO-TEXHUYECKHE
HyX1am (puc.7).
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Puc.7. BI/II[ (1)OpMI>I AJIs1 BBOJIda TaHHBIX 1O MMTPOMBINIJIICHHO-TEXHUYCCKUM HYXKIAM.

Crnenyromasi rpymnma omepanuii — BBoA B ba3y JlaHHBIX HWH(pOpMAIMU 1O TUIAHOBBIM
TpaH3utaM u cobpocam Boasl. Ha IODPMK mnpu cocraBieHHH CE30HHOTO IUIaHA OOBIYHO HET
JAHHBIX 10 TUIAHOBBIM TPAaH3UTaM U cOpocaM BOABI. MeXIy TeM STOT ATall MPeryCMOTPEH Ha
cilydaif, KOrja MOXeT BO3HMKHYTh HEOOXOJUMOCTb OCYIIECTBJISATH IUIAHOBBIE TPAH3UTHI U
cOpOCHI U3 KaHaa.



[Tocne BBenenus B ba3zy JlaHHBIX BceX HEOOXOAWMBIX MCXOMHBIX NaHHBIX OTKpoeTcs: Gopma
3aIyCKa KOMIIBIOTEPHOM IpOrpaMMBI pacdyeTa Ce30HHOro Iutana. Ilpu pacdyere ce30HHOrO IuiaHa
porpaMMa HMCTONB3YeT MH(POPMAIUIO0 O CTPYKTYpe H

PacueT cezoHHOro niaHa o
I/IH(I)OpMaLII/IOHHLIX 00BeKTax OpPOCHUTCIIbHON CCTU U UX

T HIp 0.T0THYe CKETE TOf ’W xapakrepuctuku u3 bassl [anueix MHpopManmonHoi
cuctembl. llocne 3aBepiieHuss pacueTa Ha SKpaHE

Ce3on Bererarmsa -] MOHUTOpPE TOSABUTCS COOOIIEHHWE O 3aBEPIICHUH
pacuera.

PacyeT ce30HHOT 0 ILIAHA ‘

== Hazax | Hamee == OTrena

JleTanpHOE oOmMCaHHE MOCIENOBAaTEIIBHOCTH BBOJA HWCXOAHBIX JaHHBIX [UIA pacyeTa
CE30HHOI0 IUIaHa BOJOPACIpPENENIECHUs MO KaHalay MPUBOAUTCA JUId TOTO, YTOOBI
IPOJAEMOHCTPUPOBATh IPOCTOTY HCIOJIB30BAaHUS IPOrpPaMMbl IUId COCTaBieHMs IulaHa. Ot
[lonb3oBarens He Tpebyercs CHEUUANBbHOIO 3HAaHUSA [0 KOMIBIOTEPHBIM MPOrPaMMHBIM
o0ecrneyeHUssM 1 METOJly COCTaBJICHHsI C€30HHOTO IUIaHA. AHAJIOTMYHBIM 00pa3oM CO3JaHbl U
JpyrHe nporpaMmsl, Bxoasuue B coctaB MHpopmanmonnoit cucrems! aias FOOMK.

B 2010r. B pamkax OCYyIIECTBJIEHUS MpPOEKTa «ABTOMAaTH3alMu KaHajloB PepraHckoii
nonuubel»y Ha FODMK ycranoBnena Cucrema ABromartmzanmu u Jucneruepuzanuu (CAJ).
Lens mpoekTa - BHEAPEHHWE YACTUUYHO AaBTOMATHU3MPOBAHHON CHUCTEMBI PETYJIHPOBAHUS U
OTIEpaTUBHOTO KOHTPOJIS 3a BOJOpacIpeleleHHueM Al oOecreueHus: moTpeduTeneil Boaoi B
HEOOXOIMMOM KOJIMUECTBE M HY’KHBIE CPOKM, CO3JaHHE CUCTEMbl MOHHUTOPHHTA IO KaHAIy 3a
TOJIOBHBIM  BOJI03a00pOM, OOKOBOW NPHUTOYHOCTHIO, OAJTAaHCOBBIMH THIPOIIOCTAMHU H
B0J103a00pHBIMU COOpYKEHUSMH [3].

B pesynbraTe ocyiiecTBiIeHHs MPOEKTa [0 aBTOMAaTU3allMK KaHaia
- YCTaHOBJICHO HETIPEpPBIBHOE, aBTOMATUYECKOE H3MEPEHUE PACXOJ0B BOJBI HAa OANaHCOBBIX U
KOHTPOJBHBIX THApornocTax KOOMK;

- Bce aucnetuepckue myHKTsl KOOMK cHabkeHbl KOMIIBIOTEPAMU;

- YCTaHOBJIEHA TEJIEKOMMYHHKAI[MOHHAS CBSA3b MEXKIY JUCTIETYEPCKUMU ITyHKTaMHU.
OmnepatvBHBIE AaHHBIE MO (AKTUYECKOMY PAcXOay BOJABI MO OaJaHCOBBIM W KOHTPOJIHHBIM
TUAPONIOCTaM TO3BOJIIIOT ~ HAJaJWTh OKCIPECC aHalIW3 paclpelneieHuss BOAbl M IpHU
HEOOXOJIMMOCTH BBIMOJTHATh KOPPEKTUPOBKY 3a/aHUs MO BOJOIOAAauYe B KaHAJIBI M OTBOJBI, a
TaKk)ke YCTaHOBUTH 00OMEH MH(pOpManueil Mexay aucneTaepckumu nyHkramu KOOMK.

CAJZl ocymecTBIs€T H3MEPEHHs pacXOJOB BOAbI Ha OallaHCOBBIX M KOHTPOJIBHBIX
rujponocrtax ¢ nepuogoM 10 MuH, U pe3yiabTaThl U3MEPEHHI XpaHUT B CBoeM apxuBe. s
3¢ (HEeKTUBHOTO HCTOIB30BAHUS PE3yIbTATOB ABTOU3MEPEHUH B ONEPATUBHOM YIIPABJICHUU
BOJIOpAcIpeieSIEHUEM 110 KaHaIy HE0OXO0AMMbl KOMIIBIOTEPHBIE IPOTPaMMbL, KOTOpbIE OYIyT

- BBIYUTHIBATH U3 ApPXUBa JaHHBIEC aBTOU3MEPEHUN;

- BBINOJHAT 00pabOTKYy AaHHBIX, HAPUMEpP, PACUEThl CPEIHEUACOBBIX, CPEIHECYTOUYHBIX,
CPEIHENCKAAHbIX BEIMYMH (PAKTUUECKOTO pacxoja BOABI IO THAPOIOCTaM, IOKa3areien
BOJIOpAacIpeieTICHUS;

- TIPEICTaBIATh JaHHBIE B (hopMaTe, MO3BOJIAIONIEM OLIGHUTh COOTBETCTBUE (DAaKTUUECKOTO
BOJIOpAcIIpeieNICHUs MJIAHOBOMY;

- OCYIIECTBIISITh TIEpeavy IUIaHOB U (PAKTUYECKHUX JaHHBIX M0 KOHTPOJIHHBIM U 0aTaHCOBBIM
TUIPOTIOCTaM Ha JUCTIETYEPCKUE MMyHKThI 0aTaHCOBBIX YYaCTKOB;

- IPUHUMATh JaHHBIC (3asIBKU BOJOIOJIb30BaTENeH U (PaKTUYECKUE JaHHBIE M0 THAPOIOCTaM
Ha OTBOJAX) U3 AUCIETYEPCKUX MMYHKTOB OATAHCOBBIX YYaCTKOB.



B pamkax mnpoekra «ABromaTuzamms ~KaHaioB DepraHckol  JOJWHBD)  CO3JAHBI
KOMITBIOTEPHBIE MPOrpaMmbl ajisi aucrerdyepckux NyHKToB HODMK, koTopble BBINOIHSIOT
MEPEUYUCIICHHbIE BBIIE omnepauud. B mnporpaMMHOM KoMmIuiekce i LleHTpambHOrO
JUCIIETYEPCKOTO MyHKTa MPOTPaMMBbI, BBIIOIHSIOLIME NEPEUNCICHHBIE ONIEPALIMH, U IPOrpaMma
pacdera JaHHBIX IS OINEPATHBHOTO YIPABICHUS BOAOpACIpECIICHUsT OOBCIUHCHBI B
nporpaMMHOe oOecrieueHHe.

[Tanens  ympaBieHUs  MOpPOrpaMMHBIM ~ OOECIIEUEHHEM  OINEPATUBHOIO  YNPABICHUS
BOZIOPACIIPEACIICHUEM COJACPKUT 4YeThlpe paszaena — KoppeKTUpoBKa [eKaJHOIro IUIaHa,
Pe3ynbTaThl KOPPEKTHPOBKH JCKQJHOTO IUiaHa, JkcnopT/Mmmopt mamHbix U OrnepaTHBHBIC
nanHele (puc.§). B mporpamme mnpenycMOTpeHa KOPpPEKTUPOBKA JIEKaJHOTO IUIaHAa Tpu
W3MEHEHUU OJHOI0 WJIM HECKOJIBKMX IJAHHBIX — BOJOINOJAaYM B KaHaJl M3 HUCTOYHUKOB BOJIBI,
IUTAHOBBIX TPAaH3UTOB U COPOCOB BOJBI, MOCTYIUICHUU 3asBOK OT BOJOMOJB30BaTENe U
Bosonorpedureneil. Ilo 3aBepiieHnI0 pacyeToB pe3yibTaThl KOPPEKTUPOBKHU JEKAJHOrO ITIaHa
MOKHO Cpa3y >K€ OTNPaBUTh Ha AMCIETYEPCKHE MYHKTHI OalaHCOBBIX y4yacTKOB. IIporpamma
MIO3BOJISICT BBITIOJHATH BRIYMTHIBAHUE JAHHBIX TI0 (PAKTUIECKOMY PAacXoJly BOJIBI HA OaJIAaHCOBBIX
Y KOHTPOJIbHBIX Truaponoctax u3 apxuBa C/IA Ha Tekyuuil 1€Hb B aBTOMAaTHYECKOM PEXKUME.

Hoppektnposia aexaanoro naaHalzananMa

KoppeKTHpoBKa JeKaJHOIo IUIaHa/3aaHH:

IO:xH0-®epranckoro MarHeTpambHOI0 KaHaTa

Koppermupoeana denadnaca nidarnda Pegympmame  pacuamaos Orepaniuense dannme
Koppermpoeka Ha ,qa-ly:| 30.06.2010 Bogosabop mo BamaHcoEema J a1 JAHHEIE II0 THAPOII0C TAM
Koppek THPOBKA X potBETan BEog maHHBDD SFTOMEME]EHIET J
= Bogomogada o oTEogam J “p ) - J
Hora yuHOH" EEOF AAHHBLL IO
Sxcnoprvtivnopm danubix . e T J
TparmuTe! Togrotosga gaseen: goa L[IIT J —
Hudopmargis
MporT exHipaae MogroToEka gaemmr mra LT J Bamamicosere Tl Ilman-Paxt J
CyToumpre samexu Hedopmape mo nepegate J Otsoger: Iltak-daxr J
marmmrc 5 ML ILran-Cpcyrosdi hakt J
Pacyer = TIpeera garmen: w3 LTI J s J
ABTOMATHYECKHA BEOA B B EBin,
AETOMEMEPEHMH NO KOHTP.IT] Ermog

W nepeaada e MAN Eiein,

Puc.8. Bun nanenu ynpasieHus IPOrpaMMHBIM 0O€CIIeUeHHUEM ONIEPaTUBHOIO yIPaBICHUS
pactpezaenenrem Bojibl Ha FOOMK.

3amyck ImporpaMMHOro OJOKa aBTOBBIYMTHIBAHUS AaHHBIX U3 cepBepa CIA  ocymiecTBisercs
Ha)KaTHEM Ha  KHOIIKY, PacIoOJIOKEHHOTO  BHM3Y IaHenu ympasieHus. IIporpamma
OCYILECTBIIIET BBIYUTHIBAHUE C MHTEPBAIOM | Yac, Mponu3BOAUT 0OPaOOTKY aHHBIX U PACCBHUIKY
pe3yJbTaToB 00pabOTKM Ha AMCIETYEPCKHE IyHKThl OanaHCOBBIX y4yacTKoB. [Ipu HakaTuu Ha
kHomnky «bamancoBeie I'Tl: ITnman-®akt» Ha 3KpaHe MOHUTOpA MOABUTCS (GopMa, HA KOTOPOM
OyayT OTpa)K€HbI IIAHOBBIE U CPEIHEUACOBbIE (PAKTHMUECKUE PAcXoJbl BOAbI Ha OalaHCOBBIX U
KOHTPOJIBHBIX ruaponoctax (puc.9). /lanusie Ha (opMe OOHOBISIOTCS C MHTEPBAJIOM B | MHH,
IIOOTOMY B PpEKUME aBTOBBIYMTHIBAHUSA JaHHbIX U3 cepepa CJIIA nucnerdep wuMeer
BO3MOXHOCTh B PEXHME pPEaJbHOTO BPEMEHU OLEHHBATh COOTBETCTBHE (DAaKTUUECKOTO U
IUIAHOBOT'O BoJopacipeienenHus. bosee moiHyo MHPOPMALUIO MO CPEIHECYTOYHBIM (aKTH-



fannnie no Gan. rHoponocTam

Hara| 15.04.2010

JTaHHBIe 110 GamaHCOBLIM THApoIocTaM Ha 15 Ampems 2010 r.

Enmem. mile

HaumeHoEaHWE | MnadfzanaHne, M3 0:30 | 1:30 | 230 -
| P | WaxpuxoHcoi Boww T 51.938 102.457 102.493 102.7%
|| AHDME Bowm T a0.899 77337 53,162 70.25
| KA1 T et 47 118 43,148 51.310 a1.31
| |ApaeoH [T1 Ne 2 44 256 0.000 0.00a0 .00
| |Mamza [T] Ne 3 35613 42803 43 555 44 5F
| |MoneosTow M1 K2 4 31.652 37 668 37.931 35.3E
e o P w1 .HHJ

Eklxoa,

Puc.9. Bun ¢opmsl ¢ oniepaTHBHBIMH JaHHBIMH BOJIOPACTIPEICITICHHUS.

YECKUM JIaHHBIM U pe3yJIbTaTaMU pacdyeToB BOJOOOECIIEUEHHOCTH U CTaOUIIBHOCTH BOJONOAAUU
[lonp30oBaTens MOXET TONy4YUTh, HakaB Ha KHonky «llman-CpennHecyTouHblii —(akT».
WNudopmanys Ha OTKPHIBIIEMCS OTYETE TaK)KE OOHOBIISIETCS] C MHTEPBAIOM | MHH.

Takum obOpazom, Wupopmanmonnas cucrema it DMK mpencraBnser coOoi
MHCTPYMEHT, MO3BOJISIOIININ PeIIaTh ONEPaTUBHO MHOXKECTBO 3314, CBSI3aHHBIX C yIPABICHUEM
pacmipeneneHusi BOAbl 1O KaHaimy. [lomHOoe ocBOeHHE BO3MOXHOCTSIMH HMHpOpMannoHHOM
CHCTEMBI TIO3BOJIUT TIOBBICUTH OIEPATUBHOCTh M KA4eCTBO BOJOPACIPEACTICHUS, a TaKKe
9KOHOMHO H 3(QEKTHBHO HCIOIB30BATh BOAHBIE pPECYpChl.  Pe3ynbTaThl TpOBENEHHBIX
TPEHHHTOB C pabOTHUKaMM KaHalla M OMNBITHOW OJKcruryatanuu VHQOpMalMOHHOW CHCTEMBI
IMMOKAa3bIBAK0T, 4YTO IIpH pa3pa60TKe CUCTCMBbI OOCTHUIHyTa HC TOJBKO 1LCJIb OINCPATHUBHOI'O
UH(pOpMAIMOHHOTO O0ecrieyeHns: B YNPABICHUU BOJIOPACIPEICICHUEM, HO YIPOLICHUS
CHCTEMBI YTIPABJICHUS TPOTPAMMHBIM KOMIUIEKCOM, YTO CO3[aeT OCHOBY JIi OTHOCHUTEIHHO
ObIcTporo ocBoeHus [lonp30BaTes M MPOrPaMMHOTO KOMILIEKCA.
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