Nudopmanuonnas cucreMa st
IOxHo0-Pepranckoro MarucTpajabHOro KaHaja

B.K.Trorai

PaboThl MO co3maHMIo W yCOBEpIIEHCTBOBaHUIO MH(oOpManmoHHON cucTeMBbl IJs1 KaHAJIOB
BEIyTCS Ha MPOTsHKEHUHM Bcex (a3 ocymectBienus npoekra «MYBP-®eprana». B mporecce
ocymectieHus 1-3 ¢a3 mpoexra «1YBP-®eprana» pa3paboTaHbl KOHLENIHS YIpPaBICHUS
BOJHBIMM PECYpPCaMHU, KPUTEPHUH JIJIs OLICHKM KAayeCTBa pacCIpeAesIeHHs BOAbI U CTPYKTypa bassl
Hannpix u 1.10. [1,2]. C yuyeToM KOHIENIWHU YHpPaBICHUS BOJHBIMH pecypcaMu ObUla co3gaHa
KoMmmbioTepHast nporpamma «WaterCalcy, npeaHasHaueHHas Ui yrpaBiieHUss 0a30il JaHHBIX,
COCTaBJICHUSl ITUIaHA BOJOPACIPEICIICHUS] HAa MAaruCTpaJbHbIX KaHajlaX W aHaliu3a KayecTBa
pacnpeneneHus BoJbl. B mporiecce onbITHOM 3KCIUTyaTanuu nporpaMmmsl Ha FOxxHO-Depranckom
maructpanbHoM Kanane (KO®MK), ApaBanH-AkOypuHCKOM KaHane W Xajpka-bakupranckom
KaHaje BbIABWIUCh HEIOCTAaTKM  MPOrpaMMBbI, KOTOpble  OOYCIOBUIM  yMEHBIICHUE
3QPEKTUBHOCTH €€ HCIOJIb30BaHMs IpH IUIAHUPOBAHUM  BOJAOpACHpeneNeHus. AHanu3
IPOrpaMMHOTO OO€CleYeHHs] W Pe3yJlbTaTOB €ro OIBITHOM SKCIUTyaTallid IOKa3all, 4YTO
TpeOyeTcs CyIeCTBeHHOE U3MEHEHHE TPOTPaMMHOT0 00ecreueHUs!.

Peanuzanus npoekrta «ABTomMaTu3anus KaHauoB PepraHckoil JOJUHBD) SBISIETCS BaKHBIM
ATArOM Ha MYTH SKOHOMHOTO U 3()(PEeKTHBHOTO MCIIOIB30BAaHUS BOJIHBIX PECYpCOB, a TaKXKe
o0ycClIoBMJIa HOBBIE BO3MOKHOCTH B OIEPATUBHOM YTMPABICHUM paclpeiesieHueM BOJbl Ha
kaHaze. /|1 mpakTH4YecKol peann3aiuy HOBBIX BO3MOXXHOCTEH HEOOXOIMMO CO3AaTh PsiI HOBBIX
KOMITBIOTEPHBIX IIPOrPAMM.

Lenpto HacTosimield pabOThl SBISLIOCH YCOBEPUICHCTBOBAHHWE KOMITBIOTEPHOM IMPOrpaMMbl
JUJIsL pacueTa Ce30HHOIO TUiaHa pacrpeaenaeHust BogHbIX pecypcoB Ha FOOMK u coznanmne HOBBIX
porpamm JJist ONEpaTUBHOTO TJIAHUPOBAHUS U YIIPABICHUS PaCIPeIeICHUEM BOIbI.

WudopmanmonHasi cucremMa s KaHajla COCTOMT U3 0a3bl JaHHBIX, KOMILIEKCA
KOMITBIOTEPHBIX MpOorpamMm st ynpasienus bazoit JlaHHBIX, BBINOJHEHUS MOJACIUPOBAHUSA
BOZIOpACIIpEICNICHUs] N0 KaHAJly M pacyeTra IoKasaTenel BopopacmpezaeneHus. Komieke
KOMIIBIOTEpHBIX ~ mporpamMM  MupopmarmonHoit  cuctemsl st FOxHO-Depranckoro
Marwuctpansraoro kanaia (FO®MK) coznan Ha ocHOBe mporpaMMHBIX cpeacTB MS Access. Jlms
yIpaBlIeHUS IPOTPAMMHBIM KOMIUIEKCOM pa3paboTaHbl MAHEH YIIPaBICHHUS.

Nudopmanmonnas cucrema g IOOMK paspaborana ¢ y4eToM OCHOBHBIX JTarioB B
yIpaBJeHUs pacipeiesIieHUeM BOJIbI Ha KaHaile. JTH 3Tallbl OTJIMYAIOTCS PElIaeMbIMU 3aa4aMH,
MHTEpBaJlaMU BPEMEHHM M XapaKTepOM HCXOAHOW HMH(OpManuu sl BHIMOIHEHHUS PacyeToOB U
HaboOpoM HH(pOPMAIMK, KOTOPBIE UCTIONB3YIOTCS ISl IPUHATHUS PEIICHUS.

[Ipu mpoeKkTHpOBaHUM MPOTPAMMHOrO ObOecreyeHusl 3a HauOONbIINKA HWHTEpBaJl BPEMEHH
MPUHAT BOJOXO3SIMCTBEHHBIA T'0J, KOTOPBIM COCTOMT M3 MEPUOJOB BEreTallid W OCCHHEe-
3MMHET0 M PAHHEBECEHHETO (Janee «MexBereranus»). Kaxaplii u3 aTux nepuoaos pasOuBaercs
Ha UHTEPBAJIbl BPEMEHU PaBHBIE OJHOM Aekane. B npenenax kaxaou AeKaabl BOSHUKAIOT 3a1a4l
ONEPATUBHOIO YIIPABIECHUS BOJOPACIIPEACICHUEM.

B cooTBeTcTBHY C 3TaniaMy B yNPaBIEHUH pacpeesIeHNs BOAbI Ha KaHaJIe OCYIECTBIISAETCS
- TOZ0BOE IIJIAHUPOBAHUE;

- ONEpaTUBHOE MJIaHUPOBAHUE;
- OIIEpaTUBHOE YIPABIICHHE.
['onoBO€ MiIaHUPOBAHUE COOTBETCTBEHHO BBIMOJIHAETCSA HAa CE30HBI BEreTallMu U MEXBEreTalllu.
[Ipu pa3paboTke Mozeneil BOAOpACHpPENENICHUs] IPEANoIaraioch, YTO TEXHHYECKHUE
XapaKTEPUCTUKU 3JIEMEHTOB CUCTEMbI COXPAHSIOT CBOM 3HAUEHHUS HA BCEM MEPHUOJE YIPABIICHHUS.
HNudopmammonnas cucrema st KOOMK coctouT u3
» basbl JlaHHBIX;
» KOMITbIOTEPHBIX TPOTPaMM:



® CE30HHOIO IUIAHMPOBAaHUS U KOPPEKTHUPOBKM CE30HHOTO IIJJaHAa C y4YE€TOM
YCTaHOBJIEHHOI'O JIMMHUTA Ha BOJY;
OTIEPATUBHOTO (JIEKaHOTO) TJIAHUPOBAHUS;
OIIEpaTUBHOTO YIIPABIICHUS;
yudeTa o0bemMa Bo/ibl B yaie KapkuIoHCKOTro BOAOXpaHUIIHUILA,;
CripaBOYHHUKOB, /7151 BBOJIA, KOPPEKTUPOBKU U BBIOOPKU JAHHBIX OPOCUTENBHOMN CETH,
peXuMa OpOILEHUS CEIbXO03KYJIbTYp C YYETOM THIPOMOJYJIBHOTO pailOHHPOBAHUS
3eMenb (OpAMHAT TUAPOMOJYJIBHOTO PalOHUPOBAHUS CEIbXO03KYIBTYD);
e buioka nokazareneil BopopacnpeaeneHus, peaHa3sHaueHHOro sl BbIBOAA JaHHBIX B
TpeOyembIx GopmaTax u3 baser JlaHHBIX;
e bnoka onepaTMBHOro oOMeHa HHGOpPMALMU MEXIY IUCIETYEPCKUMM ITyHKTaMHU
IO®MK.

Pesynbpratel  0oOcnepoBaHusT NpeAMETHOM  00jacTH  MOKa3aldd, 4YTO  OOJIBLIIMHCTBO
HNOTEHIMAJIBHBIX MOJb30BaTENCH KOMIBIOTEPHBIMH IIPOrpaMMaMU HE UMEIOT OMbITa padoThl ¢
KOMIIBIOTEpaMH U TPOTrpaMMHBIMU oOecrieueHusIMU. B cBsi3u Cc 3TUM, 0OpU CO3AaHUU
NHpopManoHHOM cucTeMbl ObLIa IOCTaBJIEHA I MaKCHUMAJIbHOTO YMPOILICHUS IaHeI!
YOpaBJIEHUS KOMIIBIOTEPHBIMU TMporpaMMaMH IpH COXPAaHEHHWH KadyecTBa M TOYHOCTHU
anroputMoB pacdera. Co3JaHHbIE TIaHENIM YMPABIECHUS JAOJDKHBI OBbITh TaKUMH, UYTOOBI
[Tosnb3oBarens Mor pabortaTh C mporpaMMmamu, He 3Has o cTpykrype basel JlaHHBIX U cpene
pa3paboOTKW  MpPOrpaMMbl, a TaKkKe MOdy4ad OT MporpaMMbel  HHPOpPMALHIO O
NOCJIE0BATEIBHOCTH OIEpalMii U MPOLECCE UX BBIMOJIHEHUS.

ITpu 3amycke mporpaMMHOIO KOMIUIEKCA Ha 9KpaHe MOHMTOPA OTKpbIBaeTCs I J1aBHAs aHeNb
yOpaBiieHus: mporpaMmoil (puc.l), U3 KOTOpPOro MOXKHO BBI3BAaTh INPOTrpamMMbl, BXOJSILIUE B
cocrtaB HH(popMarmonHoi cucremsl KOOMK.

B menro ['naBHo# nanenu ynpasneHus: «CrpaBOYHUKN PAcIOIOXKEHbI HA TIOCIEAHEM MECTE.
Mexnay TeM uMeHHO uepe3 CrpaBodyHUKH (GOpMHpYETCsl cocTaB MH(POPMAIMOHHBIX OOBEKTOB,
UX XapaKTePUCTHKU U CTPYKTypa OpOCUTENbHOM ceTu. OT 3TUX JaHHBIX 3aBHUCSAT PE3YJIbTaThl
MOJIEJIMPOBaHus pacnpeaeneHuss Boabl. Pacmnonoxkenune CrpaBOYHMKOB B MEHIO [1aBHOMU
NAHEJIM YIPABJICHUS CBSI3aHO C TEM, 4TO Ha3HaueHue CIpaBOUHUKOB - YIIPABJICHUE JAHHBIMU,
KOTOpbIE U3MEHSIOTCS HE YacTo, U, COOTBETCTBEHHO, Iloib30Barens Oyner oOpamarbes K 3TOMy
0JIOKY peaKo.

[Tanens ynpasnenns CripaBOYHMKaMU COIEPKUT cienytonie pasaeisl: OpocuTenbHast CeTb,
Kontypa opomenus; Cenbxo3kynbTypbl; OpAMHATBI THAPOMOIYJIBHOTO pallOHUPOBaHUS
cenbX0o3KynbTyp (puc.2). Paznen OpocutenbHas ceTb COCTOMT M3 CIEAYIOLIUX IOJpa3iesioB:
Ucrounuku Boawl; Kananer, banancossie yuactku; OtBoabl; ['uaponoctel (puc.3). OcTanbHbie
paszgensl CrHpaBOYHMKOB HE HUMEIOT mnozapasnensl. [lanenu ynpasineHus CrpaBouyHUKaMu
pa3paboraHbl TakuM 00pa3oM, 4ToObI [loap30BaTens MOT JIETKO HE TOJBKO OTKOPPEKTUPOBATH
XapaKTePUCTUKH, HO 3aperucTpupoBaTh HOBbIE MH(POpPMaLMOHHBIE 00BEeKTHI. [Ipu peructparuu
HOBOTO HH(GOPMAIIMOHHOTO O0BEKTa TMporpaMMa Ha OCHOBAaHMHM JaHHBIX, BBEJICHHBIX
[Tonp3oBareneM, cama yCTaHOBUT HEOOXOIUMBIE CBSI3U HOBOI'O O0BEKTA C IPYTMMHU O0BEKTAMHU
UPPUTALIMOHHOW CETH, KOTOpble OyAyT YYTEHbl MPU MOJEIMPOBAHUM BOJOPACHPENCICHUS U
pacuere IoKa3aTelleH.

PesynbraThl TPEHHHTOB ¥ ONBITHOM dKcIutyatanun MHpopmammronnoit cucrembl Ha FODOMK
MOKAa3bIBAIOT, YTO paboTa co CrpaBOUYHMKaMH HE BbI3bIBAeT 3aTpyAHeHull y Ilonb3oBareneit.
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[Ipy moaroToBKE NAaHHBIX U pacdeTa IJIaHOB MIIM JTAHHBIX IS ONEPATUBHOIO YIIPABIICHUS
HEOOXO0IUMO CIIeI0BAaTh OMPEEICHHOM OCIeI0BaTEeIbHOCTH OCHOBHBIX onepanuii. Hapymienue
MIOCJIEIOBATEIFHOCTH OMEPAIii MOXKET 00YCJIOBUTH HEMPABWIIBHBIA pe3ysbTaT pacyera IJIaHa
wim cOoii mporpamMmbel. B cBs3M ¢ a3THM, TpH pa3paboTKe MporpamMMm IUIaHUpyeMas
MOCJIEI0BATEIBHOCTh OCHOBHBIX ONEpaluil «BIINTa» B caMy Iporpammy, T.€. mporpamMma Kak Obl
Bener I[lomb3oBaTenss Mo MyTM NOATOTOBKM JaHHBIX M pacuera IUlaHa. JTO IO3BOJIAT
CYILIECTBEHHO YMEHBIIUTh BEPOSATHOCTH coBepiueHus omudku Ilomp3oBaTesneM npu BBOJIE
UCXOIHBIX JaHHBIX U cO0s mporpammel. B pacnopsokenue Ilomp3oBaTenst mpeaocTaBiseTcss He
IpoCTO HAOOp aBTOMATU3MPOBAHHBIX OMNEPAIii, a IETOCTHASI CHCTEMY JIETCPMHUHUPOBAHHBIX TI0
MOCJIEIOBATEIbHOCTH MPOTPAMMHBIX MOJYJIEH, KOTOpas SBJISIETCS aKMUGHOU W TOJCKA3bIBAET
[Tonmp30Barenio «caenmail Tak» W COOOMIAaeT NMPU HEOOXOIUMOCTH «3a0bUI CHENAaTh TaKyHO-TO
ONEPALMIO» WUJIU «3aBEPIIWII TaKyIO-TO Onepaiuio». B kauecTBe npuMepa paccCMOTPUM IpoLECC
pacyeTa Ce30HHOTO IUIaHA.

[Ipu pacdere CE30HHOTO IUIaHA BCE BBIMOJHAEMBIE OMEPAMA MOXKHO OOBEIUHHUTH B
CJIEAYIOIIHE IPYIIIbL:

- BBOJI THJIPOJIOTHYECKOTO T'0JIa M Ce30Ha (BereTaius, Me>KBereTalus);

- popMHUpOBaHUE CIHMCKA CETbX03KYJIBTYP, INIAHUPYEMBIE K ITOCAJIKE;

- pacripeiesieHle OpOIIaeMbIX IUIOMIAIEH MO CEIbX03KYJIIbTYPbI;

- BBOJI OpJMHAT F'MIPOMOYJILHOTO PalOHUPOBAHUS CEIbX03KYIbTYp (JaHHbIE U3 ba3bi/laHHbBIX);
- BBOJ IaHHBIX M0 IIJIAHOBBIM 3aTpaTaM BOJbl HA IPOMBIIICHHO-TEXHUUYECKUE HYK/IbI;

- BBOJI JJAHHBIX 10 IJIAHOBBIM TPaH3UTaM U cOpocaM (€CiIu ATH JaHHbIE UMEIOTCS);

- pacyeT CEe30HHOTO IUIaHa;

- QaHAJIU3 PE3yJIbTaTOB PaC4ETOB.

I[Ipu pa3paboTke mporpaMMHOrO  OOECHEYEHHS  MOJCIMPOBAHUS  CE30HHOTO  IJIaHa
BOJZIOPACIIPEACIICHNs] CO3/IaHbl DSl MaHeled yrnpasiaeHus Uil BeinojHeHus [lonbs3oBarenem
HEOOXOJUMBIX OMNepaluid, BXOMSAIMIMUX B oONpelaeieHHylo Tpymmy. [Ipu sTomM Ha mnaHenu
yIpaBieHus rpymnmnoi onepauuid [loas3oBarens He HaAWIET HU OAHOU OIEpALMU, KOTOpask BXOAUT
B JIpyryto rpymiy. Ecin mociaenoBaTtelbHOCTh Onepanuil B MpeAesiax IpyIbl BaXkHa, TO 3Ta
[IOCJIEIOBATEIbHOCTh  ACTEPMUHMPOBAHA HAa NpPOrpaMMHOM YypoBHe. Ilpu HapymeHuu
MOCNIEZIOBATEILHOCTH Ha DJKpaHEe MOHHUTOpA TOSBUTCS COOTBETCTBYIOLIEE COOOIICHHUE.
[Iporpamma Tarxxke mnpocieaut, utoOsl Ilonb3oBarenb 005A3aTENBHO COXPAHWI BBEJCHHBIC
JJAHHbIE WJIM BBIIIOJIHEHHBIE KOPPEKTHpPOBKHU. Ilepexon Kk craeayromed rpynmne omnepanuil
[Tonp30BaTesb MOYKET BBIIIOJIHUTH Ha)KaTHeM KHOMKU «/Jlanee». [locnenoBaTenbHOCTh mepexona
MEXIy TpynnamMy ONEpalMil TakkKe «BIIMTa» B MNporpamMmy, mnodtoMmy [lonas3oBarens
00s13aTeNIbHO JI0JDKEH OyIeT MPONTH BCE MAaHENIH YIPABICHHS, YTOOBI JOWTH J0 MaHENIu pacyeTa
CE30HHOro IiaHa. PaccmMoTpuM B KadecTBe IpUMEpAa MNOPSAJOK pacyeTa CE30HHOIO IUIaHa
BOJIOpPACIIPEACIICHHUS 110 KaHAITY.

[Ipu BbIOOpe Ha ['maBHOW maHenu ympaBieHus pasaena «Ce30HHOTO IUIaHA/JTUMUT» Ha
JKpaHe MOHMTOpa BbICBeTUTCS [laHenbs  ynpaBieHMs  KOMIIBIOTEPHOM  IPOrpaMMOM
MOJICJINPOBAHUSI CE30HHOIO IIJJaHA W KOPPEKTHUPOBKH CE30HHOIO IUIAHA HA OCHOBAHUU
ycTaHoBiIeHHOro jumura (puc.4). Ilpm Haxkatum Ha KHonKy «Pacuer ce3oHHOro mniaaHa»
OTKpoeTcs popMa, Ha KOTOPOH HEOOXOAMMO BBECTH THAPOJIOTHYECKUI TO U ce€30H. BBO roa B
OKHO (OpMBI — oOIepanus npocras, HO
BO3MOJKHBI OIMCKH, KOTOpBIE HApyIIaT
1IEJIOCTHOCTh JTaHHBIX ba3bl J[aHHBIX U
0o0yCJIOBAT  HEMpaBWIbHBIA  pacyer
IJ1aHa BoJopacmpenencHus. B ceA3u ¢
3THM, MporpamMma MpoBeput Gopmar
BBEJCHHOTO YHCIa M TpU OIIUOKE
coo6muT Ilonp30BaTento 0 HEOOXOAMMOCTH MPABUIBLHOIO BBOJA TUAPOIOIHYECKOTO TO/1a.

IIpu nHaxatum xHomku «Jlamee» oTkpoercst ¢opma, kotopas momoxer Ilonb3oBaTento
COCTaBUTh WJIM OTKOPPEKTUPOBATh CIHMCOK CEIbXO3KYJIbTYpP, KOTOpBIE IUIAHUPYIOTCS IMOCEATH

PacueT ceaoHHOIO NJaHa Boap pacnpedeJjeHHA

I'H;[puﬂurmeclcm'&run| 2010

Cezon Bereraipia

4



(puc.5). Ecnmu B baze [lanHpix He Oyner TpeOyemoi KyJbTypbl, TO W3 TMaHEIW YHpaBJICHUS
CIIMCKOM CEJlbXO3KYJbTYP MOXHO BbI3BaTh CIPaBOYHHK CEJIbXO3KYJIbTYP M 3aperHCTPHUpPOBATH
HeoOXxonumyro KyabTypy B basze [laHHBIX, a 3aTeM BepHYThcs K pabore co cmuckom. [locie
COCTaBJIEHUS CIIMCKA KYJbTYp U €ro COXpaHEHMs, HakaB Ha KHOMKY «/laneey, Ilonb3oBarens
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 HaKaTHH KHOTKH «/lamee» oTkpoercst ¢popma ¢ opaIuHATaMU THAPOMOJTYJIEHOTO
paiioHnpoBaHus cenbXo3KyJabTyp. Ecaum B CnpaBounuke I'MP umeroTcst ngaHHble 17 Bcex
CENIbXO3KYJIBTYp M HE TpeOyeTcsi BHOCHTh KaKhe-THO0 KOPPEKTHPOBKH, TO HAXKATHEM KHOIKH
«/lanee» nepeiiaeM k popme A5 BBOJIA INIAHOBBIX 3aTPAT BOJIbI HA IIPOMBIIIJICHHO-TEXHUYECKHE
HyX1am (puc.7).

I0%Ho -Me praHckmi ManHCTpaanHbIH KaHan
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Puc.7. BI/II[ (1)OpMI>I AJIs1 BBOJIda JaHHBIX 11O MIPOMBIINIJICHHO-TEXHUYCCKUM HYXKIaM.

Crnenyromasi rpymnma omepanuii — BBoA B ba3y JlaHHBIX HWHpOpPMAIMU 1O TUIAHOBBIM
TpaH3utaM u cobpocam Boasl. Ha IODPMK mnpu cocraBieHHH CE30HHOTO IUIaHA OOBIYHO HET
JAHHBIX 10 TUIAHOBBIM TPAaH3UTaM U cOpocaM BOABI. MeXIy TeM 3TOT ATall MPeryCMOTPEH Ha
cilydaif, KOrja MOXeT BO3HHKHYTh HEOOXOJUMOCTb OCYIIECTBISATH IUIAHOBBIE TPAH3UTHI U
cOpOCHI U3 KaHaJa.



[Tocne BBenenus B ba3zy JlaHHBIX BceX HEOOXOAWMBIX MCXOMHBIX NaHHBIX OTKpoeTcs: Gopma
3aIyCKa KOMIIBIOTEPHOM IpOrpaMMBI pacyeTa Ce30HHOro Iutana. Ilpu pacdyere ce30HHOrO 1uiaHa
porpaMMa UCTONB3YeT MH(POPMAIUIO 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 IOCIENOBAaTEIIBHOCTH BBOJA HWCXOAHBIX JaHHBIX J[UId pacyeTa
CE30HHOI0 IUIaHa BOJOPACIPENENIECHUs MO KaHaldy MPUBOAUTCA JUId TOTO, YTOOBI
IIPOJAEMOHCTPUPOBATh IPOCTOTY HCIOJIB30BAaHUS IPOrpaMMbl IUId COCTaBieHMs IulaHa. OT
[lonb3oBarens He Tpedyercs CHEUUANIBbHOIO 3HAHUSA 110 KOMIBIOTEPHBIM MPOrPaMMHBIM
o0ecreyeHUssM U METOJly COCTaBJIEHHsI C€30HHOTO IUIaHA. AHAJIOTMYHBIM 00pa3oM CO3JaHbl U
JpyrHe nNporpaMmsl, Bxoasiue B coctaB Mupopmanmonnoi cucrems! aias FOOMK.

B 2010r. B pamkax OCYyIIECTBJIEHUS MpPOEKTa «ABTOMAaTH3alMu KaHajloB PepraHckoit
nonuubel»y Ha FODMK ycranoenena Cucrema ABromartmzanmu u Jucneruepuzanuu (CAJ).
Hens mpoekTa - BHEAPEHHE YACTUYHO ABTOMATU3HUPOBAHHOW CHUCTEMBI PETYJIHPOBAHUS H
OTIEpaTUBHOTO KOHTPOJIS 3a BOJOpacIpeneleHHeM A oOecreueHus: moTpeduTeneil BoJaoi B
HEOOXOJMMOM KOJIMYECTBE U HYXKHBIC CPOKH, CO3JaHHE CHCTEMbl MOHHUTOPWHTA MO KaHATy 3a
TOJIOBHBIM  BOJI03a00pOM, OOKOBOW TNPHUTOYHOCTHIO, OAJTAaHCOBBIMH THIAPOIIOCTAMH H
B0/103a00pHBIMH COOPY>KEHUsIMU [3].

B pesynbraTe ocyiiecTBiIeHHs MPOEKTa [0 aBTOMAaTU3allMU KaHala
- YCTaHOBJICHO HEMPEPBIBHOE, aBTOMATHUECKOE HW3MEpPEHUE PACXO0JIOB BOABI HA OANAHCOBBIX U
KOHTPOJBHBIX THApornocTax KOOMK;

- Bce aucneruepckue myHKTsl KOOMK cHabkeHbl KOMITBIOTEPaMU;

- YCTaHOBJIEHA TEIEKOMMYHHKAI[MOHHAS CBSA3b MEXKIY JUCIETYEPCKUMU ITyHKTaMHU.
OnepatvuBHBIE AaHHBIE MO (AKTUYECKOMY PAcXoay BOABI MO OaTaHCOBBIM W KOHTPOJIHHBIM
THAPONIOCTaM TO3BOJIAIOT ~ HAJaJWTh OKCIPECC aHalIW3 paclpeneieHuss BOAbl M TpuU
HEOOXOJIMMOCTH BBIMOJTHUTh KOPPEKTUPOBKY 3a/JaHUs MO BOJOIOAAauYe B KaHAJIBI U OTBOJBI, a
TaKk)ke YCTaHOBUTh 0OMeH HHpOpManuei Mexay aucneTaepckumu nyHkramu KOOMK.

CAJl ocymiecTBIseT HW3MEpPEHUs pacXolOB BOABI Ha OallaHCOBBIX M KOHTPOJIBHBIX
rugponocrtax ¢ nepuojgoM 10 MuH, U pe3yiabTaThl U3MEPEHHI XpaHUT B CBoeM apxuBe. s
3¢ (HEeKTUBHOTO UCTOIB30BAHUS PE3yIbTATOB ABTOM3MEPEHUH B ONEPATUBHOM YIIPABJICHUU
BOJIOpAcIIpeieNIEHUEM 110 KaHaTy HEOOXOAMMbl KOMIIBIOTEPHBIE IPOTPaMMbI, KOTOpbIE OYIyT

- BBIYUTHIBAThH U3 apPXWBa JaHHBIEC aBTOU3MEPEHUM;

- BBINOJHAT O0pabOTKY AaHHBIX, HAPUMEpP, PAacUEThl CPEIHEUACOBBIX, CPEIHECYTOUYHBIX,
CpeIHEACKAAHBIX BEIMYMH (DAKTUUECKOrO pacxoja BOABI IO THAPOMOCTaM, IOKa3aTeyen
BOJIOpAacIpeieTICHUS;

- MIPEeICTaBIATh JaHHBIC B popmaTe, MO3BOJISIONIEM OIEHUTh COOTBETCTBUE (PAKTUUECKOTO
BOJIOpAcIIpeieNICHUs TJIAHOBOMY;

- OCYIIECTBIISITH NIEpeavy IUIaHOB U (PAKTUYECKHUX JaHHBIX M0 KOHTPOJIHHBIM U OaTaHCOBBIM
TUAPOIIOCTaM Ha JUCTIETYEPCKUE MMyHKThI 0aTaHCOBBIX YYaCTKOB;

- IPUHUMATh JaHHBIC (3asIBKU BOAOIOJIb30BaTENCH U (haKTUYECKUE JaHHBIE MO0 THAPOIOCTaM
Ha OTBOJAX) U3 IUCIETYEPCKUX MTYHKTOB OATAHCOBBIX YYaCTKOB.



B pamkax mnpoekra «ABromaTuzamms KaHaioB DepraHckol  JOJWHBD)  CO3JAHBI
KOMITBIOTEPHBIE MPOrpaMmbl jisi aucrerdyepckux MyHKToB HODMK, koTopble BBINOIHSIOT
MEPEUYUCIICHHbIE BBIIE omnepauud. B mnporpaMMHOM KoMmIuiekce i LleHTpambHOrO
JUCIIETYEPCKOTO MMyHKTa MPOTPaMMBbI, BBITIOIHSIOLIME NEPEUNCICHHBIE ONIEPALIMH, U IPOrpaMma
pacdera JaHHBIX IS OINEPATHBHOTO YIPABICHUS BOAOpACIpECIICHUsT OOBCIUHCHBI B
porpaMMHOe oOecTieueHHe.

[Tanens  ympaBieHUs  MOPOrpaMMHBIM ~ OOECIIEUEHHEM  OINEPATUBHOIO  YNPABICHUS
BOJOPACIIPEACIICHUEM COJAEPKUT 4YeThlpe paszaena — KoppeKTUpoBKa [EKaJHOro IUIaHA,
Pe3ynbTaThl KOPPEKTHPOBKH JEKQJHOTO IUIaHa, JkcnopT/Mmmopt manHbix U OrnepaTHBHBIC
nanHele (puc.8). B mporpamme mnpenycMOTpeHa KOPpPEKTUPOBKA JIEKaJHOTO IUIaHA TpuU
W3MEHEHUU OJHOI'0 WJIM HECKOJIbKMX IJAHHBIX — BOJOIOJAa4YM B KaHaJl M3 HUCTOYHUKOB BO/IBI,
IUTAHOBBIX TPAaH3UTOB U COPOCOB BOJbI, MOCTYIUICHHH 3asBOK OT BOJOMOJNB30BaTENe U
Bosonorpedureneil. Ilo 3aBepiieHnI0 pacyeTOB pe3yibTaThl KOPPEKTUPOBKHU JEKATHOTO IIaHa
MOKHO Cpa3y >K€ OTNPaBUTh Ha AMCIETYEPCKHE MYHKTHI OalaHCOBBIX y4yacTKOB. IIporpamma
MIO03BOJISICT BBITIOJHATH BRIYMTHIBAHUE JAHHBIX TI0 (PAKTUIECKOMY PAacXoJly BOJIBI HA OaJIAHCOBBIX
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€CIIeUeHHEM ONEePaTUBHOTO yIPaBICHUS
pactnpeznenenrem Bojibl Ha FOOMK.

3amyck ImporpaMMHOro OJIOKa aBTOBBIYMTHIBAHUS AaHHBIX U3 cepepa CIA  ocymiecTBisercs
Ha)KaTHEM Ha  KHOIIKY, PacIoOJIOKEHHOTO0  BHM3Y IaHenu ympasieHus. IIporpamma
OCYILECTBIIIET BBIYUTHIBAHUE C MHTEPBAIOM | Yac, Mponu3BOAUT 0OPaOOTKY aHHBIX U PACCBHUIKY
pe3yJbTaToB 00pabOTKM Ha AMCIETYEPCKHE IMyHKThl OanaHCOBBIX y4yacTKoB. [Ipu HakaTuu Ha
kHornky «bamancoBeie I'Tl: ITnan-®akt» Ha 3KpaHe MOHUTOpA MOABUTCS (GopMa, HA KOTOPOM
OyayT OTpa)KCHbI IUIAHOBBIE U CPEIHEUACOBbIE (PAKTHMUECKUE PAcXOJbl BOAbI Ha OalaHCOBBIX U
KOHTPOJIBHBIX Tuiaponoctax (puc.9). /lanueie Ha ¢popMe OOHOBIAIOTCS C UHTEPBAJIOM B 1 MHH,
IIOOTOMY B PpEKUME aBTOBBIYMTHIBAHUS JaHHbIX U3 cepepa CJIIA nucneruep wHMeer
BO3MOXHOCTh B PEXKHME pPEaTbHOTO BPEMEHU OLEHHBATh COOTBETCTBHE (DAKTUUECKOTO U
IUIAHOBOT'O BoJopacipeenenus. bosee moiHyo MHPOpPMALUIO MO CPEIHECYTOUYHBIM (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 ¢opmbl ¢ oniepaTHBHBIMH JaHHBIMH BOJIOPACTIPEICITICHHUS.

YECKUM JIaHHBIM U pe3yJIbTaTaMU pacdyeToB BOJOOOECIIEUEHHOCTH U CTaOUIBHOCTU BOJONOAAUU
[Tonp30oBaTens MOXET TONYy4YMTh, HakaB Ha KHonky «llman-CpenHecyTouHblii —(akT».
WNudopmanms Ha OTKPHIBIIEMCS OTYETE TaK)KE OOHOBIISIETCS] C MHTEPBAIOM | MHH.

Takum oOpazom, Wupopmammonnas cucrema it HODMK mpencraBmser coOoi
WHCTPYMEHT, MO3BOJISIOIININ PeIIaTh ONEPaTUBHO MHOXKECTBO 3314, CBSI3aHHBIX C yIPABICHUEM
pacmipeneneHusi BOABl 1O KaHaimy. [lomHoe ocBOeHHE BO3MOXHOCTSIMH HMHpOpMannoHHOM
CHCTEMBI TIO3BOJIUT TIOBBICUTH OIEPATUBHOCTh M KAdeCTBO BOJOPACIPEACTCHHUS, a TaKKe
9KOHOMHO H 53((EKTHBHO HCHOIB30BATh BOIHBIE pPECYpChl.  Pe3ynbTaThl TpOBEIEHHBIX
TPEHHHTOB C pabOTHUKaMM KaHalla M OINBITHOW OJKcruryatanuu VHQOpMalMOHHOW CHCTEMBI
IMMOKAa3bIBAKOT, 4YTO IIpH pa3pa60TKe CUCTECMBbI OOCTHIHyTa HC TOJBKO 1LC€JIb OINCPATHUBHOI'O
MH(pOPMAIIMOHHOTO O00ecreyeHnsT B YNPABICHUW BOJIOPACIPEICICHUEM, HO YIPOLICHUS
CHCTEMBI YTIPABJICHUS MPOTPAMMHBIM KOMIUIEKCOM, YTO CO3[AeT OCHOBY MJIi OTHOCHUTEIHHO
ObIcTporo ocBoeHus [lonp30BaTeNsIMi MPOrPaMMHOTO KOMILIEKCA.
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