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KOMMYHARbHOE XO34UCTRO

Cucrema c6opa v 06paboTkn _
ACOHHbIX Y3JI0B YYETA TENJIOBOM
sHeprum B JKKX «CKAYT-tenno»

Poza Tenskosa

B cratbe paércs onncanme cuctemsl c6opa M aHanM3a aaHHeIX ¢ npubopos yuérta Tenna.
MokasaHa apxuTekTypa cucTeMBI, NPEeACTaBAEHbI UCNONb3yemoe obopyanoBaHue

U pa3paboTaHHbIM NPOrPAMMHbIM KOMNNEKC. AHANU3MPYETCs ONbIT BHEAPEHUS

M 3KCNYaTaLMM TOKOM CUCTEMBI B HECKONbKMX ynpasnsiowmx komnanuax Kanyxckoi obnacru.

VnopoxaHnue Tapu@oB Ha TEIIOBYIO
SHEPIUIO, TOPSUYYIO U XOJOIHYIO BOAY MPU-
BOAUT K TOMY, UYTO MOTPEOUTETN BCE OOJIb-
e 3aayMbIBalOTCSI O TOYHOW U CBOE-
BPEMEHHOI OIleHKe KOJuYyecTBa Mo-
TpeOAEHHBIX pecypcoB. [ToBcemecTHas yc-
TaHOBKA TIPUOOPOB YUETA SIBJSIETCS CETrO/I-
HSI OTHUM U3 MTPUOPUTETHBIX HAIIPaBJACHU I
pedopmupoBanust KKX. OgHako, Kpome
MOHTaxa TeIIOCYETYMKA, HEOOXOAUMO
00ecrneyruTh BO3MOXKHOCTb OINEPaTUBHOIO
U PETYJISIPHOIO CHSITUS MOKa3aHUI ¢ HEro.
IMoka TennoCcYETUMKOB Majo, 3Ty orepa-
LIMI0 MOXHO IPOBOAWTH M BPYYHYIO, HO
KaK TOJIbKO KOJIMYECTBO Y3JI0B YU€Ta HauM-
HaeT UCUYMCIISITLCS JECITKAMU W COTHSIMMU,
BO3HUKAET 3a7avya CO3MaHUsI CUCTEMBI aB-
TOMaTM4YeCcKOoro cbopa moka3aHuii. Takast
JIUCTIeTYePU3aIUsT TTO3BOJISIET HE TOJBKO
OIepaTUBHO COOMPATh TaHHBIE, HO U MPO-
BOIUTb BCECTOPOHHMI aHalIu3 paboThI
TerutoceTeil (Harmpumep, BBISIBISITD HEUCTI-
PaBHOCTHU).

B 2004 rony B OO0 «O6HuHCcK-Tene-
KOM» OBUI pa3paboTaH armapaTHO-IPO-
rpaMMHBbIi KoMIieke «CKAYT», pemato-
U cpa3y HeCKOJIBKO 3amad 1Mo 3KCILTya-
TallMM KWJIBIX MHOTOKBAapTUPHBIX [0-
MOB, — 3TO OXpaHa HEXWJIBIX ITOMEIICHUIA,
KOHTPOJIb TOCTYIIA XKWUTeJel W TiepcoHaa
CEPBUMCHBIX MPEINPUITHII, KBAPTUPHBINA U
IOMOBBII YUET pecypcoB, BUICOHAOIIONE-
HKe. B paMKax JaHHOI CTaTbW MBI OTPaHK-
YUMCsl TIpENCTaBIeHUEM TOW YacTh CO3-
JMAHHOTO KOMIUIEKCa, KOTOpasi CBsi3aHa ¢
YYETOM TIOTPEOJICHUS KUIBIMA TOMaMU
TETUIOBOI SHEPTUM U TOPSTUEH BOMIBI.

B mpakTryeckoMm Buje 3amava BbIIIsIIe-
Jla cieaylolyM oopa3oM. B HeckolbKux

ropogax Kanyxkckoil 001acTé B KUJIbIX

MHOTOKBapTUPHBIX I0Max B pa3HOE BpeMsi

ObUIM YCTAHOBJICHbI Y3JIbl YYETa TETUIOBOM

SHEPruu pasHbIX MPOU3BOIUTENEH U Ma-

pok. IlepBoe BpeMsl mocjie X YCTaHOBKU

cOOp MaHHBIX YIPaBISIOIMMU KOMITAHU-

SIMU OCYLLIECTBJISUICS Bpy4HYylo. B mocie-

NIYIOILEM BCTal BOMPOC O CO3JAaHUM €IH-

HOI aBTOMAaTU3MPOBAHHON CUCTEMbI COO-

pa M perucTpaluu AaHHbIX. B KadyecTBe

pa3paboTyrKa TaKOi CUCTEMbI BBICTYITUAIO

000 «OoHuHCcK-Tenekom».

Pemienue o pa3paboTke COOCTBEHHOM
cucteMbl cbopa U 00pabOTKM JaHHbBIX
BMECTO UCIIOIb30BaHUS yKe YCTapeBIINX 1
JIOKQJIBHBIX TI0 CBOMM BO3MOKHOCTSIM CY-
IIECTBYIOIIUX CUCTEM OOBSICHSIIOCH TBYMSI
OCHOBHBIMM TTPUYMHAMM:

1) HaIreM BO MHOTHX KWJIBIX JIOMax yc-
TAHOBJIEHHBIX TEIJIOCUYETIMKOB CTaphbIX
MapoK ¥ OTCYTCTBHEM (DMHAHCOBBIX BO3-
MOXHOCTE y YITPABJISIONIMX KOMITaHUI
YCTAaHOBUTDH O0Jie€ HOBbIE MOJIEIU CUET-
YUKOB;

2) HEOOXOIMMOCTBIO MUMEThb B PacIopsiKe-
HUM CepbE3HBIN aHATUTUISCKUWI arma-
par OIepaTMBHOTO BBISIBJICHUST HEIITAT-
HBIX CUTYaLIUH.

Ilo cpaBHeHMIO C aHAJIOTUYHBIMU CHC-
TeMaMy (Hampumep, pelieHue GUPMBI
«HOPBUKC-TEXHOJOAXWN» nns
r. Tpounka MockoBckoil obnactu [1],
«KPYT-2000» [2] n mp. [3]) co3maBacmast
cucTeMa HOCUIIA JIOKAJTbHBIN XapaKTep: 3TO
cUCTeMa YPOBHSI HE TOPONa, a OTIEIbHBIX
YIPaBISIONINX KOMITAHWI, Y KOTOPBIX B
00CTY>KUBAaHUM HAXOIWUTCS OTHOCHUTEIBHO
HEOOJIbIIIOE KOJTMIECTBO JJOMOB.

Pa3zpaboTanHast cucTeMa pelaeT 3amaqn
repegayr, HaKOIJIEHUS ¥ 00paboOTKU ap-
XMBHBIX JAHHBIX TEIUIOBBIMUCINUTENCH, a

CaMU TEIJIOBbIYUCTUTEIU, KOHCTPYKTUBHO
SIBJISISICh YACThIO TEIJIOCYETYMKOB, BBICTY-
TMAIOT KaK CPE/ICTBA U3MEPEHUSI.

[lepBblit 3Tan pa®oThl 3aKiwoyajics B
BOCCTaHOBJIEHUY 000PYIOBaHUSI, TIPOBEE-
HUU HEOOXOIMMBIX TTIOBEPOK U MOIEPHM3a-
umii. Ha BTOpoM 3Tame MBI ompeneim
Croco0Obl TOJTyYeHrsI, 00pabOTKN JTaHHBIX,
dbopmupoBaHUs TpeOyeMBbIX 3aKa3IMKOM
OTYETOB.

bruto mpuHATO pelieHUWE O CO3MaHUM
TPEXYPOBHEBOM
nHbOpPMaIIMOHHO cucTeMbl. Ha HikHeM

aBTOMaTHSMpOBaHHOfI

YPOBHE HaXOIATCS Y3JIbl Y4€Ta (TETIOBBI-

YHCIUTENIN) U YCTpOICTBa cOopa u mepe-

JlauM TaHHBIX. Ha BTOpOM YpOBHE — LIEHTP

cOopa, MepBUYHOI 0OpabOTKM U XpaHe-

HUs naHHBIX. Ha BepxHeM ypoBHE — aBTO-

MaTHU3UPOBaHHBIC paboune MecTa orepa-

TOPOB.

Ornpenenuanch caeayroIe BO3MOXHbBIE
CIoco0bl  aBTOMAaTM3MPOBAHHOTO cOOpa
MOKa3aHUI TeTIOCYETIMKOB (puc. 1):
® 110 KomIbloTepHoii ceTu Ethernet uepe3

BcTpauBaeMbiii  kommbioTep (UNO-

2053E u ARK-1310 ¢upmbl Advantech

WJIY aHaJIOTUYHbIE) — IOMOBbII CepBep;
® ¢ nomouiplo GSM-monemoB (Siemens

MC35i Terminal), coeqIMHEHHBIX C TeM-

JIOBBIUMCIUTENSIMUA 110 TopTy RS-232

(puc. 2).

Takum o6pa3om, HaMK ObLT CHOPMUPO-
BaH COCTaB arlmapaTHO-IPOrpaMMHO-
ro komruiekca «CKAYT-teruio», BKitoua-
o

annaparHoe o0ecredyeHue:

1) nepucepuiiHoe 00OpymoOBaHUE (TEIIO-
BBIYMCIUTENU, YCTPOWCTBA Mepenayu
JIAHHBIX),

2)cepBep aBTOMATU3MPOBAHHOIO cbopa u
XpaHEHUs JaHHBIX,
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Puc. 1. CTpyKTypa TpéxypoBHEBOIA CUCTEMBI, MCNOJb3YIOLEN pa3Hble cnoco6bl c6opa nokasaHui

TennoCYETYMKOB

3)aBTOMaTM3UMpOBaHHbIE pabouyne MecTa
(APM) omneparopoB 1o o6paboTKe, aHa-
JIM3Y TAHHBIX U MTOJTOTOBKE OTYETOB;
NPOrpamMMHoe o0ecreyeHune:

1) KOMIUIEKC MPOrpaMM IpeaBapUTeIbHOMI
MTOJITOTOBKM TaHHBIX (IUTST BCTpaBaeMbIX
KOMITBIOTEPOB, IIEHTpa cOopa JaHHBIX),

2)nporpamma «MeHemkep naHHbIX CKA-
VYT-rerno» (nass APM onepaTtopos).

ANNAPATHOE OBECNEMEHME

MoHTaxX CHUCTEM YIIPOIIAJCsS TeM, YTO
caMM TeIUIOCYETYMKH, PACXOAOMEpPhl U
TepMOInpeoOpa3oBaTe/iM yxXe ObLIM ycTa-
HOBJIEHbI BO BCeX nomax. IpeGoBajnoch
TOJIbKO YCTaHOBUTbH OOOpYIOBaHUE IS
cOopa JaHHBIX.

[IpuMeHeHMEe TOTOBOrO 00OPYIOBAaHMS
M3BECTHBIX 3apyOeXHBIX (UPM B KayecTBe
YCTPOICTB Mepenayy TaHHbIX CYLIECTBEHHO
YIIPOCTUIIO TIOACHCTEMY cOopa uHbopma-
LMY ¥ TTO3BOJIAJIO TTOBBICUTH HATEXHOCTh 1
3(h(HEeKTUBHOCTD (PYHKIIMOHUPOBAHUSI CUC-
Tembl B LiesioM. Mcnonb3oBanue GSM-cBs-
3u (MogeM MC35i Terminal) nmo3BoJisieT on-
palIMBaTh TEIUIOBBIUMCIUTENIN JaXe TaM,
I1e 10 KaKUM-JMOO TpUYMHAM HET BO3-
MOXHOCTHU TofikitoueHus kK cetu Ethernet.
BximroyeHue B moncucteMy cOopa JTaHHBIX
BCTPaMBaEeMbIX KOMITBIOTEPOB  (bUPMBI

Advantech 1o3BoJIMIO BBITTONHSTH TIEPBUY-
Hy10 00pabOTKY JaHHBIX yKe B y3j1e cOopa 1
rnepegauyyd JaHHBIX (Ha HUXKHEM YpOBHE).
BapuaHTBI cXeMbI TIOAKITIOUSHUST YCTPOICTB
B Teruioysie (¢ GSM-moneMoM U BcTpauBa-
€MBbIM KOMITBIOTEPOM) MPUBEICHBI HA PUC.
3. DTOT pUCYHOK MJLTIOCTPUPYET CUTYAIIHIO,
KOTZa B TEIUIOy3Jie MPUMEHSIOTCS TeTUIo-
CYETUYMKHI, MMECIOIINE BCTPOCHHBIN

60K TuTaHus (Harpumep, TOM-106); B
MPOTUBHOM Cllydae UM TOXe TpeOyeTrcs
cBoI1 OJioK muTaHus. B kauecTBe Gy10Ka Mu-
tanust BI11 ycranosnen C-24 (PACKO-
Pecypc). GSM-MomeM M BCTpamBaeMBbIit
KOMITBIOTEP WCIOJIB3YIOT OJIOKM MUTAHUS
Merapon 12 B/500 MA (BI12) u AC to DC
Adapter DC19 (BI13) cooTBeTCTBEHHO.

Hcnonb3oBaHue OOJBIIOTO KOJTMUYECTBA
TTOMKITIOUSHUH K y3/1aM yJI€Ta C TTIOMOIIBIO
GSM-MoneMOB OTpaHMUYEHO TaKUM Tapa-
METPOM, KaK BpeMs OIpoca KaxJIoro W3
y37510B. JI71s1 OTIepaTUBHOTO TIOTYYeHUS WH-
dopmaruu ¢ TerurocyEéTINKa ero Hajao Orl-
pammBaTh KaxXIblii 4ac (3TOT WHTepBa
00YCJIOBTIEH BpeMeHeM OOHOBJIEHUsS WH-
dopmanuu B TerioBbIYMCINTENE). s
YCTAHOBJIEHUSI COEIMHEHUSI C Y3JIOM U c00-
pa uHbOpMaIK ¢ HeTO TpeOyeTcst TOopsII-
ka 2—3 muHyT. Kak crnencteue, mist TOTO
YTOOBI OCYIIECTBIISITH OMPOC Y37I0B C TIepH-
OMUYHOCTBIO pa3 B 4ac, Ha omuH GSM-
MOZIEM IIeHTpa cOOpa JaHHBIX HE MOJIK-
HO TipuxoauThcs Oosnee 20 TETIOCUETIm-
koB (y3noB). Ecnmu Ha y3rme wucmomb3yeT-
Csl BCTPaMBAEMbIl KOMIIBIOTEDP, TO TaKOE
OrpaHMYEHUE MPAKTUIECKU CHUMACTCSI.

s obecrieuenuss GSM-cBsi3u K Mojie-
MYy TIOJIKJTFOYaeTcsl aHTeHHa. B OoJIbLIMH-
CTBE JIOMOB MCIOJIb30BATNCH aHTeHHBI 906
GSM. B psne ciaydaeB okasajoch JOCTa-
TOYHBIM HCTIOTb30BaHUE aHTeHHBI 905
GSM Mini-super.

B kauecTBe BCTpanBaeMbIX KOMITBIOTEPOB
HCToJb30BaINCh  KoMmbioTepsl  UNO-

2053E u ARK-1310 ¢upmbr Advantech.
OCHOBHbIE TPeOOBaHUSI K KOMIIbIOTEPY —
Hamuure moptoB RS-232, RS-485, Ether-
net. YcTaHOBJIEHA OIEPALMOHHAS CHUCTEMA

Puc. 2. ¢parmeHT CUCTEMBI:

NOAKNI0YEHNe TeNnNoCcHETYMKA
1 WKad ¢ TeNNIOCYETYUKOM
1 MofieMoM
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RS-232 RS-232
: 248 : : 24B :
TennocyéT4mk B [lat4nkm TennocHET4mMK b [lat4nku
AHTEHHA RS-232 —l —l 220 B —l —l 220 B
CeTb NuTaHNs J CeTb nuTaHUA
GSM-Mogem 12B B2 3haHns/o6bekTa 248 M3 3/1aHus/00beKTa

a

6

Puc. 3. Cxema nopgcucrembl c6opa AdHHbIX C Tennoy3na: a — Nnpu UCNoJib30BaHUU GSM-mopema; 6 - npu UCnosib30BaHMM BCTpanBaemMoro Komnbrotrepa

GNU/Linux (sapo 2.6.14), CYBJ MySQL
5.0.19. KowmmbloTepbl yCTaHOBJECHbI B
3JIEKTPOLLIMTOBBIX MTOMEILIEHHUSX TOMOB.

CepBep cOopa ¥ XpaHEHUSI JaHHBIX pac-
MOJIOXEH B OpraHu3aluu, 3aHUMaloLIeCs
HEIOCPEACTBEHHBIM O0CTy>KMBAaHUEM TeM-
Joy3noB. CepBep paboTaeT MoJ yrnpasie-
Huem OC MS Windows. Ha HéM (pyHK1IMO-
HUPYIOT IIporpamMmbl cOopa U TpeaBapu-
TEJIbHOI MOAroTOBKM JaHHBIX. K cepeepy
nonkmoyéH GSM-Monem ¢ aHteHHo# 905
GSM Mini-super, mocpeacTBOM KOTOPOTo
MTPOM3BOIUTCST aBTOMATUIECKHMIA OITPOC J10-
MOBbIX GSM-MOIEeMOB 1 3aHECeHUE MOoKa-
3aHUit B 0a3y NaHHbIX. Te TernI0CUYETUNKY,
KOTOpBbIe TTOIKJIIOUEHBI 4Yepe3 TOMOBBIE
cepBepbl (BCTpauBaeMble KOMITbIOTEPHI),
onpaiuBatotcs no cetu Ethernet.

K cepBepy cbopa v XpaHEeHUS JaHHBIX,
MoJIepXKUBaloIIeMy 0a3y HaHHBIX, TTOJ-
kioyaoress APM oneparopoB. OcHOB-
HbIM U3 HUX sBiasietcs APM nucrieruepa
00CTy>kKUBalOIell OpraHu3aIuiu, UMEHHO
C HEeTo MPOU3BOAMUTCS OTCIIEKMBAHUE CHU-
Tyalluy ¢ OTIePaTUBHBIM pearupoBaHUEM B
clyyae HeoOXOoAuMOCTH. [lOMOJHUTENb-
Hble APM ycTaHOBJIEHBI B YIPaBIISIIOIINX
komnaHusix. APM mnpencrasisier coboit
IBM PC coBMecCTUMBIIi KOMIMBIOTEP TTOI
ynpasiaeHueM MS Windows, Ha KOTOpoM
YCTaHOBJIEHO TIPOTPaMMHOE obecrieueHre
«Menenxep naHHbix CKAYT-Tenno».
Bce APM o cetu Ethernet coenunsioTcst
C cepBepHOi1 0a3011 JaHHbIX.

st pemieHust 3agayd yuéra ObUIO pa3pa-
00TaHO MporpaMMHoe obecreyeHue, Mo3-
BoJIsIiolliee 0oOpabaTbiBaTh COOMpaeMyio
Pa3HOPOAHYIO0 MH(POPMALIUIO U BHOCUTD €€
B €IMHYI0 0a3y TaHHbIX.

Komnnekc nporpamm
npeaBapUTesibHOM
NOAroTOBKU AAHHbIX

Komruteke mporpamMm IpeaBapuTelib-
HOI IOATOTOBKM IAHHBIX IpeIHa3HayeH
JIJ1s1 cOopa apXUBHOI MH(MOPMALIMU TEIJIO-
BBIYMCIIUTENIC U KOHBEPTUPOBAHUS pa3-
HOPOIHBIX IAHHBIX B €IMHYI0 MH(OpMa-
LMOHHYIO 06a3y. PasHble Mapku Terio-
CYETYMKOB TPEIYCMATPUBAIOT HE TOJBKO

pa3Hble MPOTOKOJIBI OOMEHA TaHHBIMU, HO
" pasHble opmatel BeaeHus apxuBa. [lo-
STOMY [UISI KaXAOTro TUIA CYETYMKA ObLI
pa3paboTaH CBOIf MOIYJb OMpOca U KOH-
BEPTUMPOBaHUSI apxuBa B 6a3y naHHbIX. He-
3aBHCHMO OT MPOTOKOJIOB OoOMeHa, dop-
MaToOB apXMBOB M crocoba cbopa rnokasa-
Huit (uepe3 GSM-cetb unu ceth Ethernet)
pe3yJbTaTOM SIBJISIETCS 3ar0oJHEHUE MOKa-
3aHUSIMM €IMHON 0a3bl TaHHBIX.

Ha nanHblit MOMEHT pa3paboTaHbI POr-
paMMbl JUISI OmNpoca TerIOCYETUUKOB
TOM-106, BKT-7, T-21 «Kombuk», KCT-
22 «[1puma» 1 aHAJIOTUYHBIX.

baza nmaHHBIX MO3BOJISIET BECTU CYTOY-
HbIIl M 4acOBOI apXMBbI MOKa3aHUi. 3Ha-
YeHUs TaKUX MOKaszartesieit, Kak Macca, 00b-
€M, 9Heprust U HapaboTKa, 3eCh XPaHSTCS
B BUJIE UHTErPAIbHBIX XapaKTEPUCTUK, TO
€CTb 3HAUCHU I, HAKOTIJICHHBIX C Havasa pa-
OOTbI TETUTOBBIYUCTUTEIS IO TEKYLIETO Ya-
ca (W11 CyTOK), U YTOOBI BBIYMCIUTD 3HAUE-
HUME OMNpeAesEHHOro IMokKasaTessi 3a yac
(cyTKM), OepETCsl pa3HOCTb MEXIY €ro MH-
TErpajbHbIMUA 3HAYEHUSMU TEKYLIEro U
MPebIIYLIEro yaca (CyToK), XpaHSLIIUMUCS
B 0a3e naHHbIX. [lokasaHusi Temneparypsbl,
NABJIEHUS U PacXoia MpeNCTaBIeHbl CPeji-
HUMU CYyTOYHBIMU (MJIM YACOBBIMU) 3HAUE-
HusiMU. OOBEM 0a3bl TaHHBIX — YYTh OoJiee
10 MOaiiT 32 OTOMUTEIbHBIN CE30H HA OJIUH
TerJIocu€Tynk. Hekoropble TeruiocuéTyn-
KU TIO3BOJISTIOT BECTU OJTHOBPEMEHHBIH YUET
10 HECKOJIbKUM THIaM pacxona (oToruie-
HUe, ropsiuee BoJocHabXeHue), B 6a3e JaH-
HBIX COXPAHSIOTCS 3HAYSHUsI TOKa3aTeseit
IUTST KaXJI0TO M3 9TUX TUIIOB PacXofia.

Iy omipoca MmoKa3aHWi TeTUIOCUETINKA
13 BCEro KOMIUIEKCa MpOorpaMM TpeiBa-
PUTENHHON TMOATOTOBKY JaHHBIX aBTOMa-
TUYECKU BHIOMPAETCS Ta, KOTOPAst COOTBET-
CTBYeT MapKe TeIUIOCUETIYNKA W BHIOpaH-
HoMy croco0Oy cbopa mokazaHuit. Kak
TOJIbKO HOBBIU TETUIOCYETUMK PETHUCTPU-
pyetcst B 6ase, cepBep cOopa M XpaHEHUS
NAHHBIX Cpa3y e BhIOMpaeT U3 He€ WH-
dopmammio o mapamerpax CB3U C 3TUM
TEIJIOCYETYUKOM, LIMKIMYECKU OIpalliu-
BaeT ero U 3aHOCUT ITOKAa3aHUs B 6a3y AaH-
HbIX. Ecnu cBSI3b ¢ KaKUM-T100 Terioy3-
JIOM TIpepBIBAETCs, a CaM TEIIOCUETIYNK
MPY 3TOM UCTIPaBeH U MpPOIoIKaeT pabdo-

TaTh, TO TIOCJIE BOCCTAHOBJIEHUSI ceaHca
CBSI3M TIporpaMMa CoOMpaeT BCE TMPOITy-
LIEHHBIC paHee JaHHbIe U 3aHOCUT B 0azy
NaHHBIX. TeM caMbIM UCKITIOYAIOTCS TIPO0e-
JIbl B UHGOpMAaIUH.

Mporpamma «MeHepyxep
AaaHHbiX CKAYT-Ttenno»

Jlnst aHaIUTUYECKON 00pabOTKU TOJTy-
YEHHBIX U MPeIBAPUTELHO MTOATOTOBICH-
HBIX apXMBHBIX JaHHBIX OblJIa pa3paboTaHa
nporpamma «Menemkep naHHbix CKAYT-
Teruio». i onepaTMBHOIO pearpoBaHusT
Ha BO3MOXHBIE KPUTUUYECKHE CUTYalluu
aHaJIM3 B IIpOrpaMMe BEIETCS B OCHOBHOM
10 YaCOBBIM JTaHHBIM.

HasnaveHue mporpamMMbl:

@ BBOJ JJaHHBIX 00 00OpyIOBaHUM B 0a3zy

JAHHBIX;
©® MHAMKAIUS HAJTMYKsI TPeoOpa3oBaHHBIX

JAHHBIX (KaK CYTOYHBIX, TaK U YaCOBBIX);
® TabnuyHoe M Tpaduueckoe oTodpaxe-

HME TOKA3aHUM TEeIUIOBBIYMCINUTENS,

TeMIIepaTypbl aTMOCHEPHOTo BO31yXa;
® pacyéT nortpebseHrss BOAbI U SHEPTUH,

(dopmupoBaHue OTYETOB JISI TEILIO-

CHaOXKaloUIMX OpraHu3aluii;
©® aHaJIM3 MMOKA3aHMIA C LIEJIbIO BhISIBICHUS

BO3MOXKHbBIX KPUTUUYESCKUX CUTYALIUIA.

«Meneaxep gaHHbix CKAYT-ternno»
COCTOMT U3 TPEX GYHKIIMOHATBHBIX OJIOKOB:
® OJIOK aIMMHUCTPUPOBAHUSI;
® 0JI0OK OTOOpaKEHMS U OTYETOB;
©® 0JIOK aHaIM3a.

B0k aaMHHHCTPUPOBAHHA I103BOJISIET
BBECTH B 0a3y TaHHBIX U OTPEIaKTUPOBATh
MH(pOpMaLIMIO O TEIUIOCYETYMKAX, UX Map-
Kax 1 napametpax. Ilocjie Toro kax 3agaHbl
MapKa U TapamMeTpbl KOHKPETHOTO TEILIO-
CYETYMKA, MOKHO BBOIUTH €r0 MHINBUIY-
aJIbHbIC TaHHBIE.

B0k oTo0paxkeHus v OTYETOB BHITTOTHSI-
eT crienytolye GyHKINN:
® TabnuyHoe M Tpaduyeckoe oTodpaxe-

HUE MOKa3aHUIi TeIUIOBBIYMCIUTEIS;
©® pacy€T MoTpedIeHMs BOIbI U SHEPIUH;
® opMUpOBaHUE OTYETOB [IJIs TEIIO-

CHaOXKaloUIMX OpraHu3aluii;
® yuéT Temreparypbl aTMOC(HEpPHOro BO3-

nyxa (OMIMOHAJIBHO).

OrobpaxeHue uHpopmaluu U GopMu-
poBaHUEe OTYETOB IPOM3BOMSATCS B IPO-
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Puc. 4. OpHoBpemeHHoe oTo6paxkeHne MH(OPMaLUM O TeMNepaType TeNJOHOCUTENS Ha BbIXOAE

M3 KOTENbHOM M Ha BXOAe B 3aHue

rpaMMe OTAEJbHO JJISI KaXIO0ro TeIJIOBbI-
yucauTes. JJaHHble MOXHO MPOCMOTPETh
Kak B TaOJUYHOM, TaK W B rpapuuecKom
Buze. Ilpu nocrpoeHun rpacukoB BbIOM-
paroTCsl TUIT CUCTEMbI pacxoja (OTOIIEHKE
WY Topsiuee BOJOCHA0XEHNE) U MapaMeT-
pbI, JUISI KOTOPBIX CTPOSITCA Tpaduku.
TIporpamma naét BO3MOXKHOCTb CTPOUTH U
rpaduKy 3HaYEHU I mapaMeTpoB, U rpadu-
KM TOTpeOJieHuit (1 Macchl, oObéMa U
SHEPrUM) WIKM pa3HOCTEH MapameTpoB (1J1s1
TEMIepaTypbl, pacxoga U JaBJICHMS).
TIporpamma mo3BoJIsSIET Ha OJHOM rpadrke
OTpaXkaTh MaHHBIE Cpa3y JBYX TEIJIOCYET-
YUKOB, HAXOASIIMXCS HA OMHOM TPyOOIpo-
BOJZIC. DTO MO3BOJISIET OLIEHUTD, HATIPUMED,
IOTepH TeIlIa Ha TeIIoTpacce, COSAMHSIIO-
1LIei KOTeJbHYIO U 31aHue (puc. 4).

B nanbHeiimeM mpu 0OCYXICHUU pe-
3YJITaTOB UCITOJb30BaHMS TTPOrPaMMbI MbI
0oJiee MOIPOOHO OCTAHOBUMCSI Ha BO3-
MOXHOCTSIX aHajKM3a, KOTOpble HaéT WC-
MOJIb30BaHKMEe TpadUIecKoro IMpeacTaBlie-
HUS TAHHBIX.

B mporpamme Takxke NpeaycMOTpeHa
BO3MOXKHOCTb TIOCTPOCHUS M aHan3a rpa-
(bukoB TeMIrepaTypbl aTMOC(HEPHOTO BO3-
nyxa. DTO TIO3BOJISIET OLIEHUTH TIOTEPH TeTl-
Jla Ha TeTIoTpacce U HeITOCPEICTBEHHO ca-
MMM 30aHUEM.

Biaok anamm3a mipegHa3Ha4YeH ISl aBTO-
MAaTHUYECKOTrO TOWCKA U PETUCTPALUKA He-
IITATHBIX PEXWMOB W HEUCIIPaBHOCTEM
obopynoBaHus. [Touck poBoauTCs 110 3a-
paHee YCTaHOBJICHHBIM OTNIepaTOPOM YCJIO-
BUSM. J1JIsT OTOIJICHUSI B KAYeCTBE OCHOB-
HBIX YCIOBUIA BBICTYITAIOT:

® Pa3HOCTh TemIepaTyp mpsMoro (Imo-
JIAIOIIEr0) W 00paTHOro TPyOOMpPOBOIOB
HIKe MMHMMAJIBHOM (B 3MMHMIA TIEpUO.);

©® pe3Koe U3MEHEHUE B JIETHUI Mepuo Mo-

Ka3aHMIl OJHOrO U3 TEPMOAATUYMKOB

(Hampumep, B 00OpaTHOM TpyOOMpoBoae

10 OTHOLIEHHUIO K MPSMOMY TpyOOonpo-

BOJy), CBUAETEJIbCTBYIOIIEE O BO3MOX-

HOW HEUCIPaBHOCTU TepMOIpeodpa3o-

BaTeJIei;

@ pa3HMIIA JaBJICHUI MPSIMOTo U 0OpaTHO-
ro TpyOONPOBOAOB BbILIE MPEAEIbHOIO
3HAYEHUSI;

@ oTpulaTebHasl pa3HUIA MEXIY Maccoi
TEIMJIOHOCUTENSI TIPSIMOTO U OOPaTHOTO
TpyOONPOBOJIOB;

@ MpeBbILIEHUE MpeaeabHbIX 3HaYeHUI
JII000T0 U3 IMapaMeTpoB.

JI1s1 cucTeMbl TOpsiuero BogOCHa0XeHU s
KaK OCHOBHbIE YCJIOBUSI pacCMaTpUBAIOTCS:
©® HEUCMPABHOCTh PacXoaoMepoB (Mo-

TpebJieHue MacChl TEIUIOHOCUTENST 00-

paTHOro TpyOOIMpoBOAa TMpEBbILIAET

MnoTpedieHre Macchl TEMJIOHOCUTENS

MpsIMOTo TPpyOOIPOBOJIA);
® yTCUKU B HOYHOE BpeMs (00JIblast pa3HU-

11a MacC TeTJIOHOCUTEJIS OOPaTHOTO U Mpsi-

MOTO TPYOOMPOBOIOB B HOUHOE BPeMsl);

@ MpeBbILIEHUE MpPeaebHbIX 3HaYEHUI
JII000r0 U3 IMapaMeTpoB.

B Hacrosiiee BpeMst pa3paboTaHHbIIM ar-
MapaTHO-MPOrPpaMMHBI KOMILIEKC BHEJ-
péH B roponax Kanyre, Oouuncke u bana-
0aHOBO.
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MeHekep JaHHbIX TennosbluucnuTens Kanyra, gom 1. Cuctema: 0TonneHne; napameTp: TeMneparypa (3HaueHus)

rpag. C
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Puc. 5. lpadmku Temneparyp npsamoro u o6paTHoro Tpy6onpoBoAOB CUCTEMbI OTOMIEHUA

(nokasaHbl nepuoAbl HOPMaNbHOro (hYHKUNOHUPOBAHUA Y3N1a Y4ETa U HEUCTIPABHOCTU

TepM0npeo6pa3osaTenﬂ B NIeTHee BpeMmsA, a TaKXe Ha4yano OTONUTesIbHOro ce3oHa

C COOTBETCTBYHOLWUM U3MEHEHUEM TemMnepatyp 1 ux paBHOCTM)

B Kanyre cobupaercst u aHaJIM3UpyeTcst
uHpopmanusa ¢ 21 TenJOBBIYUCIUTEIS.
Heckonbko TenaoBbIUMCINUTENEH OnpaIin-
BaIOTCSI C TOMOIIIbIO BCTPAMBAEMBbIX KOMITh-
I0TEPOB, OCTaJIbHbIE — C MCMOJIb30BAHUEM
GSM-monemoB. B . banabanoBo cooupa-
10TCS 1aHHbIe OT 70 TEIrIOCUETYMKOB XKM-
JIBIX TOMOB U 5 TErJIOBBIYMCIUTENEH KO-
TeJbHBIX, MOCTYIJIEHUEe MHGOpMaluu ¢
9TUX MPUOOPOB OCYIIECTBISIETCSI 000MMU
rnepeuncieHHbIMU criocodamu. B OOHuMHC-
ke wuHbopMalMsl coOUpaeTcsl TOJbKO
BCTPaMBacMbIMU KOMIThIOTEPAMMU.

CoznaHue enrHoi 6a3bl JaHHBIX MTO3BO-
JIVJIO TIPOBOJUTH aHAIM3 Bceil MHpopMa-
MM, TIOCTYNMBIIEH C TEIJIOCUYETUNKOB
pa3HBIX MapOK U TIOJTyIeHHOM He3aBUCUMO
oT criocoba cbopa nokazaHuii. CtaTucTu-
yecku oOpaboTaHHasi MHGOpPMaLMs TOMO-
raeT B pa3paboTKe HOBBIX aJITOPUTMOB T10-
MCKa HEMCIIpaBHOCTE 00OpYyIOBaHMS M
HEIITaTHBIX PeXUMOB paboTel. Hammuue B
0a3ze TabaUI KIMMATUYECKUX TAHHbBIX M03-
BOJIUT B JAJIbHEUIIIEM MTPOBECTU KOPPEJIsi-
LIMOHHBIN aHAJTN3 TETUTOTIOTPEOICHUSI, TI0-
TOIHBIX YCJIOBUI M XapaKTEPUCTHUK 3MaHUSI.

HNudbopmaiivss o HATMYMKU JAHHBIX MO3-
BOJISIET OTIEPATUBHO KOHTPOJMPOBAThH pa-
00Ty arnmapaTHO-ITPOrPaMMHOTO KOMIUIEK-
ca cbopa M TIpeBapuTeTbHON MTOATOTOBKI
“HGbOPMALIUU.

Ipaduyeckoe npencrapieHue, ocobeH-
HO 3a JUIUTENIbHbIE CPOKU, NA€T HaTJIsII-
HYI0 KapTUHY pabOThI TETUTOBBIX CUCTEM 1
obopynoBaHus. [1puBeném oauH nmpumep.

B cucteme oToruieHUsS B ISTHUI TIEPUOT
OXUIAeMBIM SIBJISIETCS HE3HAYUTETbHOE

pacxoxXieHue TeMITepaTyp B TIPSIMOM 1 00-
paTHOM TpyOompoBOmE, YTO W Ha-
OJTI0AIOCh TTOYTH BO BeexX 3manusx. OmHa-
KO OBLT BBISIBJIEH TETUIOCYETIYUK, B KOTO-
pOM, HaUMHasI C HEKOTOPOW JIaThI, PACXOXK-
NeHWe TeMIlepaTyp OBbLJIO CYIIECTBEHHO
0OoJIbIIle YCTAHOBJIEHHOTO TIpernesa. Takoit
aHaju3 TIO3BOJIMJ BOBpEMs, 0 Havaia
OTONUTETHLHOTO CEe30Ha 3aMEHUTh Hewc-
MpaBHEIN TepMorpeobpa3oBarenb. Ecau
OBI 9Ta HEUCTIPABHOCTH BO3HUKIIA BO BPEMSI
OTOTIUTENILHOTO CE30Ha, BHISIBUTH €€ OBbLIO
Obl OYEHB CJIOKHO.

Ha puc. 5 BugHo, uto 1o 22 aBrycra oba
TepMoripeobpa3oBaTesiss paboTaniu HOpP-
MasbHO. Pa3HOCTh M3MEPEHHBIX UMU TEM-
neparyp coctapisiia 0,25 rpamyca. 3ateM
NATYNK TEMTIePaTyphbl TIOAaYM TeTIOHOCH -
TeNs BBIIIET M3 CTPOST U ObUT 3aMeHEH
20 centsa6ps1. Tak kak cuaamu yrpasJisio-
el KOMITaHWM ObLTM 3aMEeHEHBI He 00a
MapHbBIX (MAKCUMAILHO OIM3KUX TIO 3HAYe-
HUSIM COOCTBEHHOI MOTPEIIHOCTI) TaTYU-
Ka TeMIeparypbl, a TOJbKO OAWH U3 HUX,
pa3HOCTh MOKa3aHUIl COCTaBUIA YXKe MOY-
1 2 rpamyca. Cucremarnyeckasi Imorperi-
HOCTB B 2 rpayca Mpu pa3HOCTHU TeMIepa-
TYyp TIPSIMOTO ¥ 0OpAaTHOTO TPYOOTPOBO/IA B
20 rpamycoB (OTONMUTEIbHBIN CE30H) HAET
10-TIpOLIEHTHYIO OLIUOKY, YTO HEIOIYCTH-
MO U YKa3bIBaeT Ha OIIMOOYHbIE NeCTBUS
YTIPaBJISIOIIEi KOMIIAaHUY TIPY 3aMeHe aT-
yrka. TakuM 06pa3oM mporpaMMa CBOMMU
rpaduuecKMMU CPENCTBAMU HE TOJIBKO BbI-
SIBJISIET HEMCIPABHOCTU B 00OpYIOBaHUU
CHCTEMBI, HO M YKa3bIBaeT HAa TEXHUYECKUE
OILIMOKM B €€ 00CTYKMBAaHUMU.

Heckonbko cioxHee 00HapyK1UBaTh yTeu-
KU B CHCTEME TOpSIYero BOJOCHAOXKEHUS.
HenpepbiBHBINE 1 HepaBHOMEPHbIN pazoop
ropsyeil BOAbI 3aTPYAHSET UX ONPEIEICHUE.
Hcnonb3oBaHre CTaTUCTUKU TOTPEOICHUS
Topstyeit BOMIbI XKMJIbIM JIOMOM B HOYHbIC Ya-
¢bl (3 yaca HOUM) TIO3BOJISIET YIABIMBATh (PO-
HOBbIE MTOTEPU TSI KaKIoro 1oMa. B ocHoB-
HOM 3TO TiepelaBIvMBaHie ropsiyeil BOIbl B
TpyOOIIPOBOJ XOJOJHOIO BOAOCHAOXKEHMUS
yepe3 HeUCIIpaBHbIE KBAPTUPHBIE CMECUTE-
JIM. YCTaHOBUB JUTSI KaXKI0T0 IoMa (DOHOBBIN
YPOBEHb TOTEPb, MOXHO KOHTPOJIUPOBATh
nosiBlieHue mpotevek. 1o HacTosIero Bpe-
MEHM HaMM He ObLIO OOHApy:KEeHO TaKuX
MpOTeyeK, OIHAKO JaHHBIM MeTooM B O6-
HUHCKe ObLIM BhIsiBIeHbI 1Ba 100-kBapTup-
HbIX IoMa, Tjie (HhOHOBOE MOTPeOIECHUE XO-
JIOIHOI BOIBI Ha IoM pocTuraiio 600 1uTpoB
B Yac 1 6osiee. B KBapTupax ogHOroO MX HUX
OblIM  OOHapyXeHbl JBa HEHUCMPaBHBIX
CJIMBHBIX 0ayka, B JIPyrOM JOME IPOTeKal
BEHTWJIb B TOJBAJIe, U BOJIA YXOIMJIA B JIUB-
HeByl0 KaHaym3amuio. I[locie peMOHTOB
(oHOBOE MOTpeOJICHNE B 3TUX JOMaX ycTa-
HOBWJIOCH Ha ypoBHE 250—300 IMTpoB B yac.

OnucaHHasi B cTaTbe CHUCTeMa MO-
KT MPEACTaB/ISITh MHTepeC ISl MOCTaBILIM-
KOB U MOTpeOuTeNel Teria, SKCIUTyaTupyro-
LIMX OPTraHU3alMid, YNPaB/SIONIMX KOMIIa-
Huit KKX. Dddekr or BHeapeHUs] Takoi
CUCTEMbI TIPOSIBIISIETCSI B CHWDKEHUM 3aTpar
Ha IoJlydeHre U 00pabOTKy JAaHHBIX TEILI0-
CUETYMKOB, a TAKXKE B paHHEM OOHapy:KeHU
U NIPEIOTBPALLIEHUM aBapUMHbBIX CUTYaLIMIA.

JanbHeiilliee pa3BUTUE MTPOrPaMMHOTO
obecriedyeHMsI CUCTeMbl OyleT HarpaBlieHO
Ha TMOUCK HOBBIX aJrOPUTMOB PaHHEro
oOHapyKeHUsT HEUCIpaBHOCTEH 000pyI0-
BaHUSI U HEILTaTHBIX COCTOSIHUI TEIJIOBBIX
ceTeil.
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