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ABTOMaTH30BaHy cUcTeMy celicMiuHux cnocTtepeskeHb (ACCC) cTBOPIOIOTE AAST 300PYy, Ha-
KOIIMUYEeHHs Ta 3a0e3leueHHs ONePaTUBHOTO AOCTYITY A0 CECMOAOTIUHUX AaHUX. B iepapxii ACCC
BU3HAUYAIOTh TPU PiBHSA: aBTOMATUUHI ITyHKTH CeHMCMOAOTIUYHUX crnocTepesxeHb (AITCC), perio-
HaAbHI ceticmonoriuHi 1teHTpu (PCLI) Ta HarioHaabHMM 11eHTP cericMoaoTiunmx paHux (HLICA).
Posragnyro dyskuionaasHe npusHadeHHs ATICC, PCL] i HLICA. OcobAuBy yBary IpHAireHO
xoHcTpyKIii ATICC, kaHaram 3B'a3Ky MixK AITCC Ta nieHTpaMu 300py AaHux. HaBepeHO KOHCT-
PYKIifo allapaTHUX i IpPOTpaMHUX 3aco0iB siApa po3rarysKeHol iHdopMallifiHO-paxyHKOBOI Me-
pexi.

Automated system of seismic observations (ASSO) is being produced for collecting,
accumulation and making immediate access to seismologic data. There are 3 system levels in
ASSO hierarchy: automatic points of seismologic observations (APSO), regional seismologic
centers (RSC) and a National seismologic data center (NCDA). Functional designation of ADAP,
RSC and NCDA is being considered. Special attention has been paid to APSO design, to connection
channels between APSO and centers of collecting the data. Design of logistics and software

means of the core of ramified information-calculation system has been given.

OOmue moaokeHUsI. AHaAU3 3apyOe’KHBIX
AUTEPATYPHBIX MCTOYHUKOB IIOKA3bIBAET, UTO
OpraHu3aIii CUCTEMBI CEMCMOAOTUYECKUX Ha-
OATOA€HUU B OOABIIMHCTBE CTPAH MHpa YAEAd-
eTcs 3HaunTeAbHOe BHUMaHue. Ha mx co3panme
1 PYHKITMOHUPOBAHWE BHIAEASTIOTCS 3HAUUTEAD-
Hble (PMHAHCOBLIE PECYPCHI. YCTaHOBAEHE! Gec-
CIIOpHBIE TEHAEHIINU CO3AaHUS ITU(MPPOBBIX CUC-
TEeM C aBTOMaTu3aIluel mporeccoB cbopa, Xpa-
HEeHUS U OollepaTUBHOM 0OpabOTKU AAHHBIX, a
TaK)Ke MCIIOAB30BaHUSI COBPEMEHHBIX CPEACTB
n3MepeHust, OIM(MPPOBKY, PETUCTPAITUN KoAeba-
HUM TPYHTa B MyHKTaxX cOopa M Iepepayu pAaH-
HeIX B LlenTp c6opa, T.e. co3paHue aBTOMATH-
YeCKUX CUCTEM CEeMCMOAOTUYECKUX HaOATOAeHUN
(ACCH) [Asatopa u Ap., 2000a].

IMpu co3panuu ACCH B Ato60M pervonHe
MUpa CTaBITCSI CAEAYIOIIME TPU OCHOBHBIE 3a-
pauu [Agatopa u ap., 20000]:

® OIlepaTHUBHBIN KOHTPOAL CECMOAKTUBHOCTHU
pervoHa U CONMPEAEABHBIX TEPPUTOPUH, IIEABIO
KOTOPOT'O SIBASIETCSI OIllepaTUBHAs PeakIus Ha
3apPEeTUCTPUPOBAHHLIE 3€MAETPSICEHUS U, CAEAO-
BaTeAbHO, YMEHBIIIEHWEe TIOTePh NPU AUKBUAA-
WY UX TTOCAEACTBUH;

e U3yYeHUe CernuMUKN reOAOTNIEeCKOro pe-
TMOHA, IEABI0 KOTOPOTO SIBASETCS YTOYHEHUEe
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MOAEAM ero TAYOMHHOTO CTPOEHUSI W IOBHIIIe-
HHEe AOCTOBEPHOCTH KapT CEUCMUYECKOTO paro-
HUPOBaHWS;

e U3ydyeHUe CeMCMIUEeCKOM OOCTaHOBKU B paiio-
HaX PACHOAOKEHUSI MOTEHIIMAAbHO OTaCHBIX C
9KOAOTMYECKOM TOYKM 3PEHMST ITPOMBIIIAEHHBIX
OOBEKTOB (@TOMHBIE ¥ TUAPOIAEKTPUYECKUE CTaH-
MY, KPYITHbIE XUMUYECKUE TTPEATTPUSTHUS U T.11.).

[Mpu pemeHnM Ka*kpAOW M3 3apa4y, B 4acTU
BBIIIOAHEHUS CeMCMOAOTUYECKUX HabAIOAEHUN B
IIeAOM, TIPEABSIBASIIOTCST O01IMe U creruduyec-
Kue TpeboBaHUs.

OcHOBHEIe 0011TUe TpeOOBaHUSI:

® BLITIOAHEHVE HelTpePLIBHLIX HAOAIOASHUH U
perucTpanuyu AaHHBIX B COOTBETCTBUU C MEJK-
AYHapOAHBIMUM CTaHAAPTaAMMU;

® BeAeHUE MTOAHBIX 6a3 AQHHBIX U apXUBOB C
HeOorpaHWYEeHHBIM BpeMeHeM XpaHeHust THQOP-
Malum.

Crnenuduieckue TpeboBaHUS ITPU pPellleHun
33Aa9M OMEPATUBHOTO KOHTPOASI CEMCMOAKTHUB-
HOCTH:

® BO3MOJKHOCTE OIIpeAeAeHus (paKTa CeucMu-
YeCcKOTO COOBITHSI B KBa3MpeaAbHOM MaciiTabe
BpeMeHH;

e CTyllleHUe IIYHKTOB HaOAIOAE€HUM B Haubo-
Aee CeMCMOOTIaCHBIX TEPPUTOPUSIX PETUOHA.
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CrnenuUuHBIM AN pellleHUs 3aAaUU paclin-
peHusl 3HaHUN O TeOAOTUYECKOM CTPOEeHUU pe-
THOHA SBASETCS:

® PaBHOMEPHOe pasMellleHNe ITyHKTOB HaOAO-
AEHUM Ha BCel TepPPUTOPUM PEeruoHa;

® AOITyCKAEeTCs pa3pblB BO BpeMeHU MOMEH-
TOB PerucTpalluu AQHHBIX, UX 3arPy3KHU B 0a3y
U BBITIOAHEHHEeM 00pabOoTKU.

CrnenuduuHBIM AT pellleHnd 3aAauM usyue-
HUS CeUCMUYECKOM OOCTaHOBKM B OKPECTHOC-
TSAX pa3MeleHns 3KOAOTHUYeCKU ONaCHBIX IIPO-
MBIIIA€HHBIX OOBEKTOB SABASAIOTCA [MHCTPYK-
uug ..., 1981]:

® DACIOAOJKeHUe INYHKTOB HAOAIOA€HUU B
OKPEeCTHOCTH pa3MellleHHs OOBEKTOB, T.e. CO3Aa-
HUe TaK Ha3bIBaeMOM «MAaAOM CeMCMHYeCKOM
TPYIIILI», KOTOPBLIE B HACTOSIee BpeMsl HaIlIAU
pacipocTpaHeHUe B CHCTEMaX KOHTPOAS HCIIHI-
TaHUM IAEPHOTO OPY KU,

® AOIyCKaeTCsl BPEeMEeHHON pa3phbiB MEXAY
perucTtpaluei 1 o0paboTKOM AQHHBIX.

Cos3panre ACCH ang YKpamHBI — aKTyaAb-
Had 3aAadva, OAHAKO ee pellleHne, K COKaAeHUIo,
HaXOAUWTCS B HAUaAbHOM CTaAMU, OCOOEHHO NIpU
BBIIIOAHEHUM OCHOBHBIX TPeOOBaHUM U OpraHu-
3allM ONePaTUBHOTO KOHTPOAS CEMCMUUYECKOU
obcTaHOBKM [Asatopa, Muxainiauk, 2000].

BreimmoAHEeHHBIN 00630p TOKa3hkIBaeT, YTO OOAee
40 cTpaH Mupa (TAaBHBIM 00pa3oM, TEXHUYECKU
OTCTaAble) pellleHne IPOOAeMbl HAllIAW B 3aKyTI-
Ke U yCTaHOBKe «IIOA KAlou» cucTeMbl LIBRA
KaHapaCKoM pupMbl Nonometrix. OaHako Heob-
XOAMMOCTD BEICOKUX KallMTaAbLHBIX 3aTpaT U CO-
BpeMeHHas 3KOHOMHUUYeCKas CUTyalus B YKpau-
He AeAaloT TaKoe pellleHNne TpaKTUUYeCKU Hellpu-
€MAEMBIM.

BMmecTe ¢ TeM Hay4dHBle 1 KOHCTPYKTOPCKUE
paboTHl, BEITOAHEHHBIE B MIHCTUTYTe Teodu3u-
k1 HAH YRpauHbl, TO3BOASIOT CAEAATh 3aKAIO-
JeHUe 0 BO3MOKHOCTU co3panms ACCH Ykpau-
HBI, COOTBETCTBYIOIIUX MEeXAYHapPOAHBIM CTaH-
AapTaM, CBOUMU CUAAMHU. TaKOU MOAXOA IIO3BO-
AUT B AQABHENIIIeM COBePIIeHCTBOBATh CUCTEMY
HaOAIOAEHUM HEe3aBUCHUMO OT BHEIIHEero IIpous-
BopuTeAd [[aHueB, Muxariauk, 2004].

B panbHelIIeM TeKCTe B OCHOBHOM OyAeT pac-
cMmaTtpuBaThbcsd ACCH, BeIToAHSOIIAS PYHKIINU
OIIepPaTUBHOT'O KOHTPOAS CeICMUUEeCKOU aKTUB-
"Hoctu (ACCH omnepaTuBHOTO KOHTPOAS).

Crpykrypa ACCH onepaTUBHOTO KOHTPOASI.
B nepapxuu ACCH 1o pyHKITMOHAABHOM MIPEA-
Ha3HaYeHHOCTU CYIeCcTByeT Tpu ypoBHA [Boii-
Ko, CaBuHKOB, 1989; 'anneB, Muxaiiauk, 2004]:

® aBTOMATHUUYeCKHe MYHKTHI CeMCMOAOTHYEeC-
Kux HabAtopeHun (ATICH);
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® perruoHaAbHBIE CeHCMOAOTUYECKUE IIeHTPHI
(PCLI);

® HAITMOHAALHBIN IIEHTP CEHCMOAOTHUYECKUX
paHHBIX (HLICA).

1. ABmomamuueckuill nyHKm celicMoAOruyec-
kux Habaogenuti. OyuknuonarbHo ATICH npea-
Ha3HaueH AAL:

® HeIIpepBIBHOI'O CheMa A@HHBIX C KOMIIAEK-
Ca AATYMKOB, (PUKCUPYIOIINX KOAeOAHUSI IPYHTA
II0 TPEM B3aMMOIIEPIEHAUKYASIPHBIM HallpaBAe-
HUusAM (X, Y, Z) B mecTe pacnoroxkenuss AIICH u
OpPMUPOBAHUA AUCKPETHO-HEIIPEPHIBHOTO IIO-
TOKa KOAOB, COOTBETCTBYIOIINX U3MEeHEHUIO aM-
MIAUTYA 3aPEeTUCTPUPOBAHHBIX KOAeDAHUM (aMII-
AUTYA CECMUYECKUX CUTHAAOB);

e 00pabOTKU (C)KaTHUM) KOAOB B PEaAbHOM Mac-
mrabe BpeMEHU U UX HAaKOIAEHUU B Oy(PepHOU U
BHEIITHEU TIaMATU PETUCTPATOPa;

e IIepepaur UH(MOPMAIMU B IIeHTP cOopa AaH-
HeIX (LJCA) B 3apaHHBIX pe>kuMax paboTh! [bepT-
cekac, ['aanarep, 1989; I'anues, 2004; 2005].

OcnoBHaga ocobenHocTb AITCH 3akatouaeTcs
B TOM, 4YTO OH paboTaeT B aBTOMaTU4YECKOM pe-
JKUMe, a YIIPaBA€HUE ero paboTOU OCYIIECTBAS-
ercs pauctannuonuo u3 HLICA nan PCL]. B co-
ctaB AITCH BxopaT:

® AQTYUK TOUHOTO BpeMeHU (ATB);

® AATUMKU CEMCMUYECKUX CUTHAAOB (CeMcC-
MOIIPUEMHUKWU);

® aBTOMATHYECKUN HUPPOBON CEUCMUYECKUN
peructpaTtop (ALICP);

e cpeACTBa Iepepauu AaHHBIX oT ALICP B
LCA,

e crucTeMa dHeproobecieueHus.

Aatumk Tounoro Bpemenu (ATB). ATB obec-
ImeyrBaeT CHUHXpoHHM3anuio padorer ATICH B
IIeAOM U IIPUBA3KY K TOUHOMY BpeMeHHU PerucT-
PUPYEMBIX aMIAUTYA CUT'HAAOB. B KauecTtBe ATB
Ha ATICH ucnoan3yioTcss IpUeMHUKU CITYTHU-
KOBOU HaBuUTralimoHHol cucteMbl GPS Kak Hau-
Oonee TOUYHBIE M AOCTYIIHBIE U3 AIOOOU TOYKU
pacnonroxenus ATICH.

AaTuvKy cericMUYeCKUX curHanroB. CenicMo-
MIPUEeMHUKU BEIPAOaTHIBAIOT SAEKTPUUECKUE CHUT-
HaABI, IPOIIOPLIMIOHAABHBIE aMIIAUTYAE KOAeDaHUM
TPyHTa B 3aA@HHBIX HAIlpaBAEHUAX. TpPapUIIUOH-
HO AQTYMKU (DPUKCUPYIOT BEPTUKAABHEBIE (KOMIIO-
HeHTa Z) U TOPU30HTAABbHBIE KOAeOaHMS IIO Ha-
TIPaBAEHUSIM CeBep—IOr U 3allaA—BOCTOK (KOM-
noHeHTH X U Y). PacmoaaratoTrcsa oHU Ha OeTOH-
HOM IIOCTaMeHTe B 3arayOAeHHOM IIOMeIleHHUU
(maxra, IITOABHA UAM ITYPd), YTO YMEHBIIAET BAU-
sSIHMe TeXHOTeHHBIX IIIYMOB U Pe3KUX U3MeHeHUN
KAVMMATHYEeCKHUX YCAOBUM OKPY KAIOIIEH CPEABL.
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Ans ocHamenust AIICH B MHcTUTyTE Teodu-
3k HAH YKpauHbI OBIA CKOHCTPYUPOBAH TPeEX-
KOMIIOHEHTHBIM HINPOKOIIOAOCHBIM CercMOonpu-
eMHUK KoMneHcarumonHoro tuna (TLHCKT).

KOHCTPYKTHBHO CeMICMOIPUEMHUK IIPEACTaB-
AsieT cOOOM OOpaTHBIM MasATHUK C €MKOCTHBIM
AATUYNKOM TIOAOJKEHMS U SIAeKTPOMarHUTHOM 00-
paTHOM CBA3BI0. AN M3MepeHUs BeAUYNHEI IIPU-
AOKEHHOT'O YCKOPEHUS MCIOAB3yeTCsd KOMIIeH-
CAIIMOHHBIN METOA,

ODyHKIMOHUPOBaHUE JAEKTPUYECKON CXEeMBI
celicMolprueMHUKa MOAeArpoBarock Ha PC ¢ mo-
MOIIIBIO TTporpaMMbl «Micro Cap». OTO TTO3BOAU-
AO YTOUHUTBH 3A€KTpPUYeCKHe IIapaMeTphl 6e3 pe-
aABHOTO MaKeTHpoBaHUs [BobbireB, BoAaTaHCKMI,
1986]. B pe3yabTaTe OBIAU IIOAYYEHBI IPUBEAEH-
Hble HIDKe pacdyeTHble aMIIAUTYAHO-4YaCTOTHBIE U
(hazoBBIe XapaKTEPUCTHUKU CEUCMOIIPUEMHUKA.

Ha puc. 1 npuBepeHBI pacueTHBIE aMIIAUTYA-
HO-4acTOTHad M (pa30BO-4aCTOHAs XapaKTepucC-
TUKU ONBITHOTO oOpaslja CeMCMONPHUEMHHUKA,
AOCTATOUYHO AMHeMNHBIe B paboueM Auana3oHe U
COOTBETCTBYIOIINE TEXHUUECKUM TPeOOBAHUSIM.

AAS CHATHS pPearbHOM aMIAUTYAHO-4acTOT-
HOM XapaKTepHUCTUKU CHUHYCOWAAAbHEIE CUTHA-
ABI B AranasoHe ot 0,03 poo 32111 mopaBaAKCh OT
reHepaTopa Ha BXOA CEeHUCMOIpPUEMHHKa U U3-
MepsIAaCh BEIXOAHAS aMIIAUTYAQ (PHC. 2).

ABTOMaTUYECKUY ITMAPOBON CEeUCMUIECKUN
peructpatop (ALICP). ALICP sBAsieTcsSI OCHOB-

HBIM pab04YUM BAeMEeHTOM U 00ecleuynBaeT:

® CheM aHAAOTOBBIX CUTHAAOB C AQTUYMKOB U
UX IPeABAPUTEABHYIO OOPAabOTKy (IpeAycHUAe-
HUe U PUALTPAIINS);

e Tpeo6Gpa3oBaHUe TOTOKOB aHAAOTOBBIX CUT-
HaAAOB B TOCAEAOBATEABHOCTH UG POBBLIX KOAOB,
XapaKTepU3YIOUIUX U3MeHEeHUsI aMIIAUTYA, Celc-
MWYECKUX CUTHAAOB C 3aAAHHBIM IITaroM AWCK-
peTu3anum 1o BpeMeHH;

® pepAaKTUPOBaHUE U YIAOTHEHUE IIOCAEAO-
BaTEABHOCTH ITM(PPOBBIX KOAOB;

¢ HaKONAEHHE OTPEeAAKTUPOBAHHOM U YIIAOT-
HeHHOU MH{OpMaIlK B OIlepaTUBHOU U BHEIII-
Hett mamsatu ALICP;

e Iepepauy YIAOTHEHHOM HMH(MOpMaluu B
LCA, B 3apaHHOM peskuMe paboThI.
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Puc.3. Baok-cxema ALICP.

CocraB ALICP (puc.3):

® TPU OAHOTHUIIHLIX IIpeoOpa3oBaTeAst aHa-
AOT — KOA, BKAIOUAIOIIUX YIIPABASIONIAN MUK-
POKOHTPOAAED, @HAAOTOBBINM HU3KOYACTOTHBIA
PUABTD, TMPPOBOY KOHBOAIOITUOHHBIU (DUABTD U
UHTETPaAbHbIM 24-pa3psapHBI CUTMa-AeAbTa
nnpeobpa3oBaTeAb aHAAOT — KOA;
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® YCTPOMCTBO YIIPABAEHUS, BKAIOUAIOIIIee MUK-
POKOHTPOAAED U OAOK OTIEPAaTUBHOM MaMSITH;

e OAOK BHeIlTHeU ImaMATU (pAeli-maMsTh);

® apamnTep CBSI3W C BHEIIHUM IOTpebuTereM
(uuTepdetic RS-232);

e OAOK CBsI3UM IIpeoOpa3oBaTeAed aHaAOT —
KOA C YCTPOMCTBOM YIIPABAEHUS;

TI'eogpusuueckuti xypuar Ne 1, T. 32, 2010
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® aAanTep CBSI3U C AQTYMKOM TOYHOTO Bpe-
MeHU, B COCTaB KOTOPOTO BXOAUT MUKPOKOHT-
poAnrep;

® CHUCTeMa 3HeproodecreveHus;

® MHCTPYMEHTaAbHOe IIporpaMMHOe obecIie-
YyeHre MUKPOKOHTPOAAEPORB.

OmnepaTuBHadg nMamMaTh 128 MOT, BHeITHAA Ta-
MSTh UMeeT 00beM 512 MOT.

CpeAcTBa 1nepepaun AaHHBIX. Ciocob mepe-
pauu AaHHBIX oT ATTCH B LICA 6yaeT paccMoT-
PeH B OTAEABHOM pPasAene.

CucreMa sHeprootecneuerusi. OCHOBHOe 3HeEP-
roobecneuenue AIICH ocyiecTBAsieTcsa OT KOM-
MepuecKOt 3AeKTpoceTu. B cocraBe o6opyaoBa-
Husg ATTCH — GAOK TUTaHUs, BHITOAHSIOIINHT TIpe-
oOpa3oBaHue ITepeMeHHOr0 TOKa B TIOCTOSHHBIH.

AAs ycTpaHeHUsI MOTepb MH(OPMAIUM BO
BPEMSI OTKAIOUEHUST SAEKTPOCETHU B COCTaB OGAO-
Ka BKAIOYAETCS aKKYMYASITOpP U 3apsAHOe YCT-
POMCTBO, T.€e. SAEKTPOIUTAHME OCYIIECTBASIETCS
IO CXeMe IAEKTPOCETb — 3apsiAHOE YCTPOUCTBO-
aKKYMYASITOP — OAOK ITUTaHUS.

HucTpymMeHTaALHOE TpOrpaMMHOe obecreye-
Hue. B cocraBe ALICP (pyHKIIMOHUPYIOT IIECTh
MUKPOIIPOIECCOPOB:

® MHKPOITPOIIECCOP YIPaBASIONIEro OAOKa;

® MUKPOIIPOIIECCOP ajalTepa CBSI3U C AAT-
YUKOM TOUYHOT'O BpEeMeHH;

® TPU OAHOTHIITHBIX MHUKPOIIPOIleccopa Ipe-
obOpa3oBaTeAel aHaAOT — KOA,;

® MUKPOITPOIIECCOP AAAITepPa CBSI3U C IOTpe-
ouTeAeM.

AAST Ka’KAOTO MUKPOTIpoIieccopa pa3pabora-
HO ITporpamMMHOe o0ecrieueHue, BHITOAHSOIee
oInpepeAeHHBIe (DYHKIIMY, KOTOpPBIe OYAyT pac-
CMOTpEHBI HUXKE.

2. PeruonaabHblll celicMoAoruueckuill uyenmp.
PCLI co3paeTcs AAS OIIepaTUBHOTO KOHTPOAS
ceicMUYeCcKOM OOCTaHOBKU Ha OIpPeAeAeHHOU
TEPPUTOPUM (PETHOH) U OCyIecTBAdeT [BoHKo,
CaBuHKOB, 1982]:

e yrpaBAeHUe paboTtoit cetu AIICH, pa3Bep-
HYTOUW B IPaHUIAX PEruoHa;

e IIpueM, PepaKTUPOBaHNE U aHaAM3 AQHHBIX
B ONEPAaTUBHOM pe’)KUMe C IIeABIO BBISBAEHUS
CeUCMUYeCKUX COOLITUH;

e BepeHMe OaHKA M apXWBa AQHHBIX 10 peru-
OHY;

® YTAyOA€HHYIO OOpabOTKy ¥ MHTEPIPETAINO
AQHHBIX W MX 00O0OIeHMe C IEeAbI0 CO3AAHUS
0a3bl 3HAaHUU O CeMCcMHUYecKOoM OoOCTaHOBKe B
peruoHe;

® Pa3BUTHE W TEXHUUYECKOe OOCAy’KUBaHUE
pasBepHyTOM B peruoHe cetu AITCH.

Oco6GeHHOCTH TEOAOTUYECKOTO CTPOEHUST Tep-
puTOpPUU YKPaWHBI U CEHCMUYECKON aKTUBHOC-
TH OTAEABHBIX €€ PEeTMOHOB OOBSICHSIIOT COCpe-
AOTOUYEHHOCTh (DYHKITMOHUPYIOMINX B HACTOSIIEE
BpeMsd ITyHKTOB CEICMOAOTMYECKUX HaOATOAECHUN
B KpbiMckoMm n KapnaTckoMm perronax u HeoO-
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Puc.4. Cxema opraHu3aliiu CIYTHUKOBOrO KaHara cBsa3u MexAy ATICH u HIICA.
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XOAUMOCTE co3paHusa KpsiMckoro u KapnaTcko-
IO PerMOHaAABHBIX 1I€HTPOB.

AAS BBITIOAHEHUS OIIPEAEAEHHEIX BhIIIEe (PYHK-
umui A ATICH, pasMellleHHBIX B ADYTUX Peru-
OHax TeppuTopumM YKpauHbl, poab PCL] BBITOA-
asget HLICA.

3. HauuoHaabHKlll celicMoAoruveckull yenmp.
HLICA, siBAsieTcsI TAGBHBIM DA€MEeHTOM B mepap-
xudecko cTpykType ACCH. OcHOBHasa IjeAb
dyukinoHuposanus HIICA, 3akatouaeTcs B obec-
NeYyeHUU YHU(DUIIUPOBAHHBIX PEKUMOB HaOAO-
AEHUM 3a ceicMrMYecKoM 0O0CTaHOBKOM Ha YKpau-
He U OIlepaTHUBHOI'O OIIOBEIlleHUS 3auHTepeco-
BaHHBIX OPraHOB O (haKTaX PerucTpanuil CHUAb-
HBIX 3eMAETPICeHUN Ha TEPPUTOPUMU YKpPAUHBI
U COIIPEAEABHBIX CTpaH, (bOpMUPOBaHME Ollepa-
TUBHOTO OaHKa U apXUBOB CECMOAOTUUECKUX AQH-
HBIX, HEOOXOAVUMBIX AASI OIIEPATUBHOM M YTAYO-
AEHHOM 06pabOTOK 3aperuCTPUPOBAHHBIX CEUCMU-
YeCKHUX COOBITHH, U N3AQHNE e5KeTOAHBIX COOPHU-
KOB «CelCMOAOTUYECKUM OIOAAETEHD YKPAuHbBI».

Cospanne HIICA TpebOyeT pelleHUss MHOTUX
TEOPEeTUUYeCKUX U METOAOAOTHUUYECKUX IIPOOAeM,
HauboAee Ba>KHBIMHU M3 KOTOPHIX aBAdiOTCA [Ko-
raaroBckut, 1982; CaBUHKOB U Ap., 1982]:

e pa3paboTKa IpaBUA CO3AAHUSA U (PYHKIINO-
HUPOBaHUS pacIpeAeAeHHON HWH(OPMaIoOHHO-
BeIuMcAuTeAbHOM cetu (PMUBC) ACCH;

e 000OCHOBaHMeE U BEIOOP CPEACTB CBSI3U MeK-
Ay aaemeHTamu ACCH;

® ONTUMU3AINS B3aUMOAEUCTBUSI MEXKAY dAe-
meutamMu ACCH;

e 000OCHOBaHMeE, a TaK)XKe BBEIOOP TeXHUYEeC-
KUX CpeAcTB siapa PUBC;

e pa3paboTKa METOAUK CO3AAHUSA U (PYHKIIU-
OHMPOBaHMNSI OAHKOB U apXUBOB CEMCMOAOTUYEC-
KUX AQHHBIX.

IToAXOABI K pelleHNIo 3THUX IPoOAeM OyAyT
paccMOTpeHbl HUJKe.

CpeacTBa cBsI34. BLIOOD CPEACTB CBI3U MeK-
Ay aremeHTaMu ACCA U onpepeAeHusd IPaBUA
UX (PyHKUIMOHUPOBAHUS NMEIOT OOABIIIOe 3Haue-
Hue ang KoHeTpykumu ACCA B nieaoM [Beprce-
Kac, I'aanarep, 1989].

PaccmoTpuM BO3MO>KHBIE BApUAHTHL OpPTaHuU-
3allUM CBA3M U IIPOBEAEM OIeHKY Ka’kKAOI'O M3
HUX 110 KPUTEPUIM (PU3UYECKON BO3MOKHOCTU
peaamnsaluy, HaAe>)KHOCTU paboTh], OIlePaTUBHO-
CTHU AOCTaBKU AQHHBIX, CTOMUMOCTHU OOOpPYyAOBa-
HUS U 3KCIAyaTalluu.

[TpepBapUTEABHO IIPOBEAEM OII€HKY KOAWYEe-
CTBa UH(OPMAaIMU B IOTOKE AQHHBIX 110 OAHOMY
KaHanay ATICH — LICA.

ITpu ompoce paTaukoB ¢ yacTtoTou 20111 OA-
HUM AQTUMKOM PETUCTPUPYEeTCS ABapllaTh 24-
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OUTHEBIX OTCUETOB B CEKYHAY, T.e. 480 6ut/c; Tpe-
Md paTumkamu (X, Y, Z-KOMIIOHEHTHI) PEerucTpu-
pytorca 14406ut/c. I'lpu nepexoae OT UCTUHHBIX
3HQUEHUM aMIAUTYA K 3HaUeHUsM IIpUpalleHuN
98 % wmH@OpPMaIU MMPEACTaBASIETCS OAHUM Oati-
TOM, UTO COKpalllaeT WH(POPMAIIMOHHBIX IOTOK B
2,9 pa3za, T.e. pAeraet ero He 6oaee 500 6ut/c.

I[Tpu Haauumm CcAyXeOHOU HMHPOpPMALUU
160 6uT/c (popmar ALICP) oGiuit moToK cocTa-
BUT He Goaee 660 6muT/C.

[Tpu pearbHOUM CKOPOCTH Iepepauy AQHHBIX
6,6 KOUT/Cc (HOMUHaABHASA CKOPOCTH 9,6 KOGUT/C)
AAQHHEBIE, 3aPETUCTPUPOBAHHELE 3a 1 ¢, OyAyT Ile-
peaansl 3a 0,1c.

Taxum o6pa3oM, OTHOIIIeHUe BpeMeHU PerucT-
paluy K BpeMeHU nepepaun (KoaUITueHT ore-
pe>xeHus) OyaeT He MeHee 10, T.e. pAaHHEBIE, 3ape-
TUCTPUPOBAHHBIE 3@ CYTKU, OYAYT IIepeAaHbl 3a
2,44,

ITpu opraHmsanuu cBsa3u MexAy ATICH u
LICA MOTYT OBITH UCIOAB30BAHHI:

® CITyTHHUKOBBIE KAQHAABI;

® BEIAEAEHHBIE AW KOMMYTUPYyeMble KaHaAbI
KOMMepUYeCKOU TeAe(pOHHOM CeTH;

® KaHAABI OIIEPATOPOB MOOUABHBIX TeAe(OH-
HBIX CeTel;

e ceTb MHTepHET.

Bricokast onnepaTUBHOCTE CBSI3U O0ecIieyrBa-
€TCS AUCKPETHO-HEINIPEPEIBHOU Nlepepaveld AaH-
HBIX, IPY KOTOPOM BCe AQHHBIE, pETUCTPUPYyeMbIe
ATICH, nepepatotcst B LICA, ¢ 3apaHHOM (OTHOCH-
TEeABHO KOPOTKOM) BPEMEHHOM 3aAe P KKOU.

3apyOe’KHBIM OIBIT, & TaK’Xe OIBIT padoT,
BBIIOAHEHHBIX B MHcTuryTe reopusuku HAH
YKpauHhbl, ToKazar 3(pEPeKTUBHOCTb UCIIOAB30-
BaHM4g CHOYTHUKOBBIX KaHaAOB cBa3u [[laHueB,
2004]. B nacrosuiee Bpems B UHcTutyTe reo-
dpU3UKU OIIPOOOBAHO TPU CITyTHUKOBBIX KaHAAd
Kues — Cumdeponons, KueB — ABBOB, KOTOPHIE
paboTaioT ¢ obopypoBaHueM dpupmbl GURALP, u
KueB — BopcoBka, KOTOPEIM paboTaeT ¢ 060py-
AoOBaHMeM MexxAyHapopHou cetu IRIS. 3amnanu-
POBAHO cO3paHUe KaHara KuesB — 0-B3MenHBIN.

OTHU KaHaABl OPTaHM30BaHBI C HCIIOAB30Ba-
HUEM CITyTHUKOBOM CUCTEMEI CBS3H, CXeMa opra-
HU3aIuU KOTOPOM NMpeACTaBAeHa Ha PUC. .

KoMIIOHEHTHI AAS OpTaHM3aIy KaHAAOB IIPEA-
craBreHBl 3AO «Aaral’ pynmn» kopnopanuu VH-
KOM U BKAIOYAQIOT:

e 11eHTp ymnpaBaeHud cucteMolr NOC (Net-
work Operation Center);

e IIpueMO-TepeAarolIie Ha3eMHble CTaHITUN
(VSAT);

® TPAHCASIIIMOHHOE 0OOPYAOBaHUE, pa3MellleH-
HOe Ha OopTy cIryTHHKA cBA3U Eutel Sat 36 East
(KOCMHUYECKUU CEIMEHT CETH).
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Puc.5. AnnapatHoe gapo PUBC.

B cocTaB KaHana Tak>Ke BXOAST:

e cericmocTauIus (ATICH);

¢ cepBep Oy(epHOro HAaKOIAEHUS U KOHTPO-
Asl AQHHBIX;

e utepHer-cepBep HLICA.

LlernTp ynpaBaeHuss NOC KOOpAUHUDPYET U
HAIlpaBAsieT IOTOKM MH(MOPMaIUu COOTBETCTBY-
IOIIIUM TTOAB30BATEASM CETH TaKUM 06pa3oM, 4TO
MEeJKAY 3TUMU IIOAB30BaTEASIMU OPraHU30BHIBA-
eTcs ITUPPOBOM KaHAA CBA3U C BLICOKUMU IKCII-
AyaTallMOHHBIMY XapaKTepUCTHUKaMU. Tak, Ha-
mpuMep, UHTEHCUBHOCTE OMIUOKU IIPU MTepeAa-
ye 16uTa UH(POPMALIUU AAS CIIYTHUKOBOTO Ka-
HaAa cBsi3u paBHa 107, a mpu npueMe 16uTa
nHpopmanyu — 107",

TI'eopusuueckuti xypnar Ne 1, T. 32, 2010

Cnyrtruk cBsa3u EutelSat SeSat 36 East 3anu-
MaeT TeoCTallMOHapHOe BLICOKOOPOUTAABHOE
noroxenme (35800 M) B IAOCKOCTU 3KBaTOpa.
OTOT CIYTHUK CBSI3U MOJKeT OOCAY’>KHUBaTh Ha-
3eMHble cTaHIuM VSAT Ha Bcell TeppUTOPUU
YKpauHbl, eBponeuckou Tepputopuu Poccuu u
Ha Bcel TeppuTopuu 3amnapHoM EBpoInbl B Ana-
na3oHe 4acToT oT 950 po 2150 MTI,.

OcHOBHOM 3apauelt 0OOPYyAOBAHUS CBA3H, Pa3-
MEeIIIeHHOT'O Ha CITyTHUKE, SIBASIETCSI IPUOPUTET-
Has IlakeTHas llepepada AQHHBIX MeXXAy LleHT-
pom yupasaeHuss NOC u BceMu, oOCAy>KHBae-
MBIMHU 3THUM CIIYTHUKOM, CTaHIUAMHU VSAT.

Hazemnas crannusi (HC) VSAT obecrieuriBa-
eT MHTepdelC AAI Pa3AMYHOrO OOOPYAOBAHUSA
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CO CIIyTHUKOBBIM KaHanroM cBa3u. HC VSAT no-
3BOASIET IIOAKAIOUUTH OOOPYAOBaHUE C TaKUMU
IIPOTOKOAAMMU CBsi3H, Kak RS-232, Ethernet, Token-
Ring, RJ-11 (aHanoroswiti) u Bupeo (950—
1450 MTI'1y).

ATICH coepunen co crannueit VSAT uepes
Ethernet-mopT, 4To MO3BOAgET 06ECIEUUTH AOC-
TYII K MAaCCUBY NIaMATU CEMCMOCTAHIIUM 10 IIPO-
TokOAYy FTP 1 K KOMaHAAM OIleparMOHHON CUC-
TeMBI CTaHIIMHU 110 MPOTOKOAY TELNET.

Cepsep OydepHOro HAKOIIAEHUT ¥ KOHTPOAS
pAaaHbIX (CBHK) pasMeliieH B AOKaAbHOM ceTu
LlenTp yupasaeHus cuctemor NOC Takum o06-
pasoM, YTO OH UMeeT AOCTYII K IM(PPOBOMY CITyT-
HUKOBOMY KaHaAy CBI3H U, B TO ke BpeMsz, CEHK
aBasieTca VIHTepHeT-cepBepoOM.

IMTporpamMa, 3anyIreHHas Ha cepepe Oydep-
HOT'O HAaKOIAEHUS U KOHTPOAS A@HHBIX, CUUTHI-
BaeT cchopMUPOBaHHBIE Ha cCeicMOCTaHIIUuU 512-
OaviTHBIe miniSeed 6A0OKU-(paMiAbl B CBOM Oydep
AAHHBIX U OCYIIECTBASIET UX IIePBUYHYIO oOpa-
OOTKY, KOTOpPas 3aKAIOUYAETCS B CAEAYIOIEM:

e IpOBepKa IEAOCTHOCTU MYABTHUIIAEKCUPO-
BaHHBIX OAOKOB CEICMOAOTMYECKUX AQHHBIX;

e TeperMeHOBaHUe (Pa¥AOB CEMCMOAOTHYEC-
KMX AQHHBIX B CTAHAQPTHBIN AAS 0a3bl AQHHBIX
HLUCA, dpopmar.

AaHHble Oydepa XpaHATCSA B TeUueHUe TpexX
AHel, 3TOro BpeMeHH AOCTAaTOUHO AASL ollepa-
THUBHOTO @HAAW3a CeHMCMOAOTHYECKON MHpOpMa-
umu. AaHHBIE AOCTYIIHEI B PEJKHUMe «TOABKO 4Te-
Hue» 110 IpOTOKOAYy FTP B MHTepHeTe arg 3a-
PerucTpUpPOBaHHBIX ITIOAB30BATEAEH.

OAHUM U3 3aperdCTPUPOBAHHBIX ITOAB30Ba-
TeArer aBasierca WutepHer-cepBep HLICA. B
aBTOMAaTHMUYECKOM peXXuMe AaHHBIe u3 Oydepa
CBHK 3zarpyskatorcsa B 6ydep panHbIx HIICA,
TA€ OCYIIeCTBASETCS UX IpeoOpa3oBanue B 4096-
OavTHBIe MiniSeed OAOKU-PaVirbl. ITU HaMABI
IOCTYTIAIOT Ha cepBep, 0OecneunBaroIni AOC-
TYII K CEICMOCTaHIINAM, pabOTalOIIUM B IIepUO-
AWYEeCKOM pe>kuMe CBSI3U, MHUIUUPYS BeepHBIN
AOCTYII ¥ BLIDOPKY BPeMeHHOI'0 UHTepBaha Celc-
MOAOTMYECKUX AQHHBIX 3TUX CTaHIINU.

OneIT pabOTHI ITOKa3an, YTO MCIIOAB30BaHUE
CIIyTHUKOBOT'O KaHaAa CBI3M oOeclieunBaeT BhI-
COKYIO HaAE€KHOCTD llepepayy AQHHBIX M3 ITyHK-
Ta HaOAIOAEHUM B IIeHTP cOopa B He3aBUCUMOC-
TH OT X pPacloAosKeHud. Tak, HalpuMmep, nepe-
AATUYUK, YCTAHOBAEHHBIN B c. BopcoBka (JKwuro-
MuUpckas 0o0A., MaAuHCKUM palioH), obecreuyn-
BaeT IIpueM AQHHBIX B IleHTpe cOopa cetu IRIS
(AABOYKepK, CIIIA).

OCHOBHOE AOCTOMHCTBO CITyTHUKOBOTO KaHa-
Aa 3aKAIOYaeTCsd B BO3MOJXKHOCTU eTO paboTHl B
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KBa3upeaAbHOM Maclirrabe BpeMeHu. CeaHChI CBA3U
OCYIIIECTBASIOTCS IIOCAE 3aIIOAHEeHUs 512-6aiTHO-
ro 6ydepa, T.e. C 4aCTOTOM OKOAO 6¢/ceaHc. [1pu
CKOPOCTHU TIepepaun AaHHBIX 9600 6UT/C AAUTEAD-
HOCTB Ilepepaut OpHoro Oydepa 6yaeT okoao 0,5¢.

K AocTOMHCTBAM CIIYTHUKOBOTO KaHaAa He-
00XOAMMO OTHECTU BO3MOJKHOCTB €TO OpTraHmu3a-
MY B ATOOOM TOUKe YKpauHbl, HallpuMep Ha 0-Be
3MeUnHEBIN, Ha KOTOPOM (PYHKIIMOHUPYEeT HabOAO-
AATEeABHBIM CEICMOAOTUYECKUY IIYHKT, TA€e Cel-
Jac HeT OIlepaTUBHOM CBA3U. B To >XKe BpeMd
YCTAHOBKA TAaKOU CBA3U SIBASETCSH aKTyaAbHOU
npoOAeMOl, KoTopas OOyCAOBA€HA OAU3O0CTBIO
PacHoAOKEeHUSI OCTPOBA K CeHCMOaKTUBHOU 30He
Bpanua (Pymbeiaus).

HepocTaToK CITyTHUKOBOTO KaHaAa 3aKAOUa-
€eTCsI B OTHOCUTEABHO BBICOKOUM CTOUMOCTH 000-
pyaAoBaHUs (OKOAO 20 TBIC. TPH) M 3KCIIAyaTallu-
OHHBIX pacxopoB (800TpH/MecsIr). DTOT HeAO-
CTaTOK OIIPEeAEAUA HeOOXOAUMOCTE IIONCKA APY-
TUX BapUaHTOB OpPraHU3aIluU CBI3MU.

BTOpBIM IO HaAEKHOCTH M OIepPaTUBHOCTH
cnocobom cBa3u Mexpay ATICH u HLCA aBas-
€TCS UCIOAB30BaHE BhIAGAEHHBIX KAHAAOB KOM-
Mepueckou TereOHHOM ceTu. B maeane Takas
CBs3b MOJKeT OBITh CO3AaHa OpraHu3aliel Mexx-
2y HLICA n xaxapiM ATTCH BBIAEA€HHOTO Te-
Ae(POHHOTO KaHaAa, MOAKAIOUYaeMOTro K 000pYAO-
BaQHMIO MOCPEACTBOM MOAEMOB. B 3ToM caydae
CHuCTeMa llepepaun—IIpueMa AQHHBIX (paKkTHdec-
KM 5KBUBaAEHTHAa CIIyTHUKOBOU.

AeTarbHOe M3ydeHUe BOIPOCa CO3AaHUA Ta-
KOHM CBSI3U BBIIBUAO PgA Ipobaem. [lepBas u
OCHOBHasl — 3TO TaK Ha3blBaeMas IpobaeMa
«TTOCAEAHETO KMAOMETPa», CyTh KOTOPOM 3aKAO-
4JaeTcsl B TOM, UTO OpTraHU3alusl BBIAEAEHHOTO
KaHanra Mexpay ATC, oamxkanmumu Kk ATICH u
HLCA, npakTuuecku pearbHa. Ho ecTh cAOXK-
HOCTB B AocTaBKe AaHHBEIX 0T ATICH x ATC u ot
ATC x HLCA,. 3aTpyAHeHUs CBSI3aHBL C Ilepe-
IPY>KeHHOCTBHIO TeAe(POHHBIX KOMMYHUKAIIUMN B
YKpanHe, 0COOEHHO B KPYIIHBIX HaCeAeHHBIX
IIYHKTaX, ¥ HU3KOM HAaAEKHOCTHIO TeAe(DOHHBIX
AUHUM B CeAbCKOM MecTHOCTU Mexpy ATC u
HernocpeacTBeHHO ATTCH.

B AroboM cayuae TpebyeTcda opraHmu3alug
KeCTKOI'0 KOHTPOAS IIpueMa—Iiepepadr UHPOP-
MalyH, KOTOPHIM CTAHAAPTHO BBIIIOAHIETCS CPaB-
HeHUeM KOHTPOABHBIX CYMM IIepeAAHHBIX U IIpU-
HATHIX IIaKeTOB AQHHBIX M IIOBTOPHBIM 3allpo-
COM 3TUX AQHHBIX B CAyYae MX HeCOBIIaAEHUS.

Huskas cTabuABHOCTH pabOTHI KAHAAOB IIPU-
BOAUT K CHUJKEHHMIO CKOPOCTM oOMeHa M, Kak
CAEACTBUE, K YBEAWUEHHNIO 3KCIAyaTalJMOHHBIX
PacxoA0B.
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CkasaHHOe BHIIIE B ellle OOABIIEN CTeleHU
OTHOCHUTCS K KOMMYTHUPYeMBIM TeAe(DOHHBIM Ka-
HaAaM.

KpomMe TorO0, CIIOAB30BaHME TPOBOAHBIX Te-
Ae(POHHBIX KaHAAOB TpeOyeT, 4TOOBI B MecTe
pactnioroxkenust ATTCH 6biA obecrieueH BhIAEAEH-
HBIM TeAe(OHHBIN KaHaA, YTO B HEKOTOPHIX CAY-
YasgxX TPYAHO OCYIIIeCTBUT.

HaunbGoaee mpueMAeMBIM SIBASIETCSI BapUaHT
UCIIOAB30BaHUsI COTOBOM (MOOUABLHOM) CBS3H,
BXOA B KOTOPYIO 00eCIIeunBaOT OIlepaTOPBI MO-
OUABHOU CBfI3U, KOTOPbIe NIPEAOCTABASIIOT BCe
HeOOXOAMMEIE CepPBUCHBIe (DYHKIIUH, AeAdrollne
5TOT BHUA CBSI3M @HAAOTUYHOM IIPOBOAHOM TeAe-
donun [Manmes, 2005 ].

B HacTosmlee BpeMs BeAyliude OIepPaTOpPEHI
cBsi3u «KueBcTtap» u MTC obecmeuyuBaioT «I10-
KPBITHE», T.€. BO3MOKHOCTb UCIIOAB30BaHUS CBO-
el CBS3W, MPaAKTUYEeCKM Ha BCEeU TeppUTOPUU
YKpauHBHI.

Mo6uabHBIN KaHaa cBaA3u (MKC) mexay
ATICH u HLICA cocTouT m3 ABYX KOMIIAEKTOB
IIPHEMOIIEPEAAIOIero 000OPYAOBaHUS, B KOTOPEIE
BXOAAT:

e UHTepP(PEeNCHBIN KOMMYHUKAIIMOHHBIM MO-
AyAb-TepMuHaA MC35T (Ipon3BOAUTEAD PHUPMa
Simens);

e anTenna 900/1800 MTI1i, 7aB;

e HTep@elcHbIN Kabeab RS232;

e OAOK ImuTaHwud, 1A.

OAMH KOMIIAEKT 3TOTO O00OpyAOBAHUS Ha
ATICH moaxatodaeTcs K IHU(MPOBOMY perucrpa-
Topy, BTopoi — B HIICA K KOMIObIOTEPY HpPU-
eMa, Ipu4YeM 3TOT KOMIAEKT MOKeT paboTaTh C
HeckoabkuMu ATTCH. Ilpu ckopocTu npueMa—
nepepaun 96006UT/C OAMH NPUEMHUK MOJKET
obecrieuuTs paboty ¢ TpeMsa ATTCH.

CTOUMOCTBH OAHOTO KOMIIAEKTa O0OPYAOBaHUSI
COCTaBASIET OKOAO 2THIC. I'PH, T.€. 3HAUYUTEABHO
MeHbIlle CTOMMOCTH CITyTHUKOBOM CTaHIIUM.

Aannbie ¢ ATICH mnepepatoTcs Mo 3ampocaMm
u3 HILICA, nmosToMy abOHeHTCKas IAaTa B3UMa-
eTCsl TOABKO 3a paboTy IpHeMHOTO 000pyAOBa-
HU.

IMpu maamuum cBa3u Mexpy AIICH c mpo-
BalipepoM cetu VHTepHeT AN IpueMa—Iiepe-
Aa4l AQHHBIX MOJKeT OBITh UCIIOAB30BaH VHTep-
HeT-KaHaA.

Bo3MOXXHBI ABa BapuaHTa IIOAKAIOUYEHUS
ATICH K kaHanay MHTepHeT:

e MOAKAIOYeHHe B VIHTepHeT ceThb C IIOMO-
1IHI0 KOMITBIOTEPA, pa3MellleHHOrO B ITyHKTe cOO0-
pa celiCMOAOTMYECKUX AQHHBIX;

® IOAKAIOUEHMe HeIIOCPEeACTBEeHHO B VHTep-
HeT-CeTh, KOTOPOe BO3MOJKHO OCYIIeCTBUTH IPU
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HAAUUYWUM B COCTaBe 00OPYAOBaHUS CECMOCTaH-
nuu Ethernet-untepdetica.

B nepBoM cayuae noaydaem:

® AOIIOAHUTEABHBIN Oydep AQHHBIX;

e ruOKoe ypareHHoOe yupaBaeHue AIICH u3
1eHTpa cobopa.

Bo BTOpOM CAydae:

® ManOe JHepronoTpebAeHUe B NyHKTe Ha-
OAIOAEHUS,;

¢ IIOBBINIAETCS HAAEKHOCTh PAOOTHI U yIIPO-
1jaeTcs SKCIAyaTanuss 0OOPYyAOBAHUS ITYHKTA
HaOAIOAEHUS.

[Tepepaua—IpueM AQHHBIX B 3TOM CAydae
ocytlecTBAsieTcs o TpoToKoAy TCP/IP, Kak u B
CAyYae CIIyTHUKOBOTO KaHaAa CBA3U.

ITporpamMmHoe oOecnieuenue AIICC. [.[Ipo-
rpamMma ynpaBAsOwWero Mukponpoueccopa (Kpart-
KOe OIIMCaHMe aATOpuUTMa U (pyHKIUM Oporpam-
MBbI). MUKpOIIpOIlecCcop MOAKAIOUEH K CAEAYIO-
UM OAOKaM:

e OAOKY Oy(hepHOM (DAIII-TTaMATY;

e nocrepoBaTeAbHOMY TOpTy Nel (RS-232) ana
CBSI3U C MOAEMOM;

e nocrepoBaTeAbHOMY TOpTy Ne2 (RS-232) ana
cBsa3u ¢ GPS;

e nocrepoBaTeAbHOMY TOpTy Ne3 (RS-232) ana
CBSI3U C IIpeobpa3oBaTEAIMU aHAAOT—KOA,;

e nocaepoBaTeAbHOMY mopTy Ned (SPI) ana
CBSI3U C BHeIIHEeU NMaMAThIO;

® BBEIXOAY CEKyHAHOrO uminyabsca GPS.

B cooTBeTCcTBUM C 3THUM IIporpaMMa COAep-
KUT MOATIPOTPAMMBI, YIIPABASIOIINE OTAEABHBI-
MU OAOKaMU:

e CHHXpOHM3aNusa IpeoOpa3oBaTeAel aHa-
AOT—KOQ,;
npueM U CKaTue AQHHBIX;
obcay>xuBaHUue O0ydepHOU TaMATy;
OOCAY>KVBaHMe BHEIIHeN IaMATy;

CcBs3b c apanTepom GPS;

BblpAada AQHHBIX B KaHaA CBA3H;
00paboTKa BXOAHBIX YIIPABASIOIINX KOMaHA;
AVCTQHITMOHHOE IIepelporpaMMUpPOBaHUE
Bcex MukpoImpoueccopoB ATICH, Bkatouad yu-
PaBASIOIINH;

® BepeHHe CTOPOJKeBOTO TaliMepa;

® TECTOBBIN PEXKUM.

OOcAy>KUBaHNEe 3TUX OAOKOB BBIIIOAHSIETCS
IIOCAEAOBATEABHO B TeueHUe BpeMeHU IIpeoo-
pa3oBaHUs OAHOTO OTCcUeTa NMHPOPMAIUH, KOTO-
poe cocTtaBageT 50MC IpuU 4acToTe OLU(PPOBKU
20T11. Pabounti matepBar S50 mMc ormepsieTcsa Taii-
MepoM-2 MHUKpPOIIpolleccopa M CUHXPOHU3UPY-
€TCsI CEKYHAHBIM UMIIyAbcoM OT GPS.

[Tpy BKAIOYEHUM NUTAHUS IpOTpaMMa BHI-
IIOAHSIET HadyaAbHBIEe YCTAQHOBKH IIpOIleccopa,
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OAOKa IpeoOpa30BaHmud, MOAEMa, BOCCTaHABAU-
BaeT TeKyllue aapeca PA3MII-IaMATH U BBIXOAUT
Ha OXXHMAAHHE IIepBOTO CHHXPOHU3UPYIOIIEro
umnyabca oT GPS. C IpHXOAOM CEKYHAHOTO HM-
IIyAbCa 3allycKaeTcs TalMep-2 M CTAQHIIUSA HadM-
HaeT paboTaTh. TaliMep-2 aBTOMaTUYECKM Iiepe-
3amyckaeTcs Kakpple S0Mmc. Hepes 20 mepropoB
NIPUXOAUT HOBBIM CMHXPOHU3UPYIOIIUN UMITYABC
Y, B 3@BUCUMOCTM OT BPeMeHU IIpUxXoAa (A0 UAU
TIOCAe TIepe3allycKa), IporpaMMa YBeAUUNBaeT AU
YMeHBbIIIaeT CueTurK TaiiMepa-2, HIOACTpauBas ero
TI0A acTpoHOMUUYecKoe BpeMs. Bo BpeMs cuHxpo-
HHU3aIUuU DporpaMMa Takke onpamusBaeT GPS u
IIOAYYaeT TeKYyIIyIo AQTy U BpeMs.

B Hauane pabouero MHTepBara IIporpamMma
3alryckaeT OAOK IpeoOpa3oBaTeAell Ha HOBOE
mpeobpa3oBaHue M CUUTHIBaeT 9 6GauTOB TOTO-
BoY MHGpOPMAIUU IPU TpeX KaHaraX. BEITOAHS-
eTCs1 OKPYTA€HMEe OTCUEeTOB A0 21 pa3pspa c mo-
CAEAYIOIIUM CKaTHUEM.

WudopMmanusa xpaHUTCS U ITepepaeTcss OAo-
KaMmu, copepxRamnumu 20 CTPOK.

[NepBas cTpoKa COAEP>KUT ABa CUHXPOOAMNTa,
BC — uncao 6auTOB AQHHEBIX, 9 6aMTOB AQHHEIX,
7 6aUTOB — AaTa M BpeMsd, HOMep CTaHIUU:

«55», «AA», BC, 1a, 1b, 1c, 2a, 2b, 2¢, 3a, 3b,
3c, msec, day, month, year, hour, min, sec, Ne.

Chepytomue 19 cTpok copep>kaT nHpopMa-
IMIO O IpHpallleHUusaX B MyABTUIIA€KCHOM (hop-
MaTe. [TpuueM Ka>XABIM OalT COAEpP’KUT 7 3Ha-
Jalnux paspgAOB U IPU3HAK KOHIA OTCUeTa B
MAQAIIIEM pa3psAe.

IMocae popMupoBaHUusa Ka>XAOU CTPOKU AQH-
HBIe 3alMCHIBAIOTCS B Oy(hepHyIo NaMITh U IIpo-
rpaMMa IIpoBepsieT Haanuuue oOpallleHul K CTaH-
nun. Ecan Takux oOpallleHuil HeT, TO AQHHBIE
3aNMCHIBAIOTCSI BO BHYTPEHHIOIO IIaMATh U Ile-
PeAQIOTCsI B IIOCAEAOBATEALHBIN IOPT Nel ang
BBIAQUM B AUHMIO CBS3U. TakKUM oOpa3zoM, Ipu
OTCYTCTBUU OOpaIlleHUM K CTQHIIUU B IIOCAEAO-
BaTeABHBIN IIOPT HEIPePLIBHO BBIAQAETCS TEKY-
1ag uH@opManus, KoTopas IIpU yCTaHOBAEHUU
MOAEMHOM CBSI3U Cpa3y IIOCTyNaeT Ha BhI3LIBA-
IOLIMYM KOMIIBIOTEP. DTO IBASIETCSI UHAUKATOPOM
paboTHI CTAHITUN.

B 6ydepHOM naMATH AaHHBIE XPAHATCS B BUAE
512-baviTHBIX cTpaHull. [1pu Bhipaue CTPaHUIILI
B AMHUIO CB43M K AQHHBIM IIpUOaBASIOTCS ABa
OamTa, copeprkaliye KOHTPOAbHBLIM CRC-KOA.
ITpu HaAMunu o6pallleHNN U3 AMHUU CBI3U IIPO-
rpaMMa BBIIIOAHSIET IPUHATYIO KOMaHAY.

AVCTaHIITUOHHO MOJ>XKHO BBIIIOAHUTH CAEAYIO-
e (pyHKIUU:

® HAYaAbHBIM COPOC CTaHIINY;

® 3ampeT BBIAQUU TEKYIIUX AQHHBIX;

54

e BHIAQYA CTPAHUIILI AQHHEIX U3 Oydepa;

e [IOBTOpPHAas BhIA@Ua CTPAHUILI AQHHBIX U3
Oydepa;

® KaAMOpPOBKa CEMCMONIPUEMHUKOB;

e IIepenporpaMMHUPOBaHNe MUKPOIIPOIIECCOPa;

® TECTOBBIY PEeKUM (BBIAQUA IIUABIY», YTEHUE
BHYTPeHHeU ITaMgTH IIpolleccopa U 1p.).

2.Ilporpamma aganmepa GPS. GPS BwlpaeT
CEeKYHAHBIN UMIIYABC, KOTOPBIN COIIPOBOJKAQET-
Cs1 AOTIOAHUTEeAbHOM nHgopmaliueti. CoctaB 3TOMU
uH(MOpMaIUM MOKeT IporpaMMupoBaThes. [Tpo-
rpaMMa aAaITepa olpepeAseT CKOPOCTh IIOCAe-
AOBaTEABHOI'O TIOPTa, yCTaHaBAMBAeT CKOPOCTH
9600 6op 1 nporpammupyeT GPS. 3aTem u3 1mo-
CTylawllel WHGOPMalUM BBIOMpPAETCS AAQTa,
BpeMsl, KOOPAUHATHI CTaHIUM U (PAAr COCTOS-
Husg GPS. OTu paHHBIE IIepecHIAAIOTCS YIIPaB-
AGIOLIeMYy MUKPONPOIeCCOpPYy CTaHIMU. B cay-
Jae YXYyAIIeHHS YCAOBHUM IpueMa AQHHBIX CO
cnyTHUKOB GPS Mo>keT BbIpaBaTh COOMHYIO UH-
dopmarnuio. B aToM caydyae apanTep nepexopuT
Ha BHYTpeHHUMN TaliMep M obecreuuBaeT pabo-
Ty CTaHIINU.

3. I[Iporpamma mukpokonmpoarepa (MK) 6ao-
Ka npeobpasoBanus (bI1). TTporpamma MK npu
DYHKITMOHUPOBAHNUY AOAKHA 00ECIIeUUTh BBITIOA-
HeHMe BceX (PYHKIMM OAOKa IpeoOpa3oBaHUg
110 yIIPaBAE€HNIO, KAAMOPOBKe CelCMONpUueMHU-
Ka, IpUeMy aHaAOTOBOTO CHUTHAaAQd, ero onud-
POBKe U Ilepepade B OAOK cOopa U XpaHeHUd
uadopmaiuu (BCXN).

AATOPUTM (PYHKIITMOHMPOBAHUS HNPOTPAMMBI
TI03BOASIET BBIIIOAHSATEH CAEAYIOINEe OIlepallin:

® HAYaAbHYIO YCTAHOBKY MUKPOKOHTPOAAEDAQ;

® HAYaABHYIO YCTA@HOBKY aHaAOTO-ITUPPOBO-
ro nmpeobpa3oBaTeas (ALITT);

® 3arPy3Ky YIPaBASIONINX peructpos ALITT;

e OXUAaHMe KOMaHABI oT BCXU;

® 3aIyCK IIpeoOpa3oBaTeAd;

e OXXKMA@HUe 3aBepllleHnd IIMKAa Ipeodpas3o-
BaHus (curHaa DRDY);

e pueM 24 GUTOB MOCAEAOBATEALHOM MHAOP-
marum ALITT u 3anucu B RAM MK (3 6atita);

® BEHIIIOAHEHNE OAHOTO TaKTa (DUABTPAINY;

e OKMAQHMe CUTHaAA 3aIllpoca Ha Iepepavy
undopmanuu B BCXU;

e Tepepadyy Tpex O0aWTOB HMHPOpPMAaNUU B
BCXW nipu ee MOSIBA€HUU Ha BHIXOAE PUABTPA.

YrnpaBAsgroliyie CUTHAABL AT (PYHKITMOHUPO-
BaHUS IpOorpaMMbl MUKpPOKOHTpoAAepa (BIT) no-
crynatoT oT MK BCXU. B 3aBUCUMOCTH OT KOAQ,
npuauMaemoro ¢ BCXV, BEITOAHSIETCS OAHA U3
KOMaHA;

e CTAPT — cunHxpoHUM3alus U Iepepava
Tpex 6aUuTOB UHPOPMAIINY;
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e [TEPEKAAMBPOBKA ALITT;

e KAAUBPOBKA CEMCMOAATYMKA.

OcobGoe BHUMaHHEe YAEAIAOCH BBIOOPY CIIO-
coba nMu@pPoOBOU (PUABTpPAIIUM U IlapaMeTpOB
dpurbTpa. Heobxoaumo mopo6paTh PUABTP, obec-
[IeYNBAIOIINY BBICOKYIO KPyTHU3HY Ccpe3a U OcC-
rabaenue 120aB. PaccmoTpuM pekypcusHELe (IIR)
u KoHBoAtormnoHHbIe (FIR) puAbTpHI.

PexypcuBHEBIe (PUABTPEL TPEOYIOT CPAaBHUTEAD-
HO HeOOABIIOTO 0OBbeMa BBIUYUCAEHUM U MO3TO-
MY SBASIFOTCSI HauOOAee OBICTPOAENUCTBYIOIINMU.
W3 pekypcuBHBIX HartOoaee 3(h(PeKTUBHLIMU IIPU-
3HaroTCsA pUALTPEl YebbimeBa. KoHBOAIOIIMOH-
Hble (PUABTPHI TPEOYIOT TOpa3A0 OOABIIIEro oOobe-
Ma BBIYMCAEHUY, OAHAKO 00AQAQIOT HAUAYYIIH-
MM XapaKTEPUCTHUKAMMU.

CpaBHeHHe KayecTBa PUABTPOB YCAOKHSIET-
cst TeM (DaKTOM, YTO aMIIAUTYAHO-4aCTOTHAS Xa-
pakTepucTtuka (puAbTpa YebnIeBa 3aBUCUT OT
OTHOIIIEHUS «9aCTOTa cpe3a»/«4acToTa KBaHTO-
BaHUSI».

AAsT cpaBHeHUsI KayecTBa BhIOepeM (DUABTP
YeOrbIIeBa I11€CTOTO MOPSAKQE, YacTOTy cpe3a 0,2
U1 KOHBOAIOIIMOHHBIN 51-TOUEUHBIN PUALTP, UMe-
I0Ie TPUOAM3UTEABHO OAWMHAKOBYIO IITUPUHY
cpesa.

KpyrusHa cpe3a KOHBOAIOITMOHHOTO (DUABT-
pa 3HAYUTEABHO BBIIIE KPYTU3HBI (puAbTpa He-
OsimieBa. O0a PUABTPA 3HAUYUTEABHO YXYAIIAIOT
dopMy CUTHaAA BBICHINX 4acTOT. OAHAKO (PUABTD
YeobrnIlieBa UCKa’kaeT CUTHAA HECKOABKO OOABL-
e ¥, KpoMe TOTO, BHOCUT (pa30BEIE HCKa’ke-
HUs. PeKypcuBHBIE (PUABTPBEI UMEIOT KECTKUe
OrpaHUYeHUs], 00YCAaBAUBAIOIINE OTPAHUYEHHOE
ocrabreHMe OT(PUABTPOBAHHOTO CHUTHAAd. B To
>Ke BpeMsi KOHBOAIOIIMOHHBIE (DUABTPHI ITO3BO-
ASIIOT IPAKTUYECKU OeCITPeAeAbHO YAYYINATh UX
XapaKTEPUCTUKYU IIPU YBEAUUYEHUU YMCAA TOYEK
durbTpa. OrpaHUYMBaeT KavyeCTBO TOABKO Bpe-
MST BEIYUCACHUS.

Anst uppoBol PUABTPAIY B OAOKE aHaAO-
ro-udpoBoro peobpa3oBaHus TPpUMeHEeH KOH-
BOAIOIIMOHHBIY (PUABTP AAuHOU 401 TOouKa, KO-
TOPHBIM PACCUMTAaH II0 CAeAyIollel (popMyAe:

1. sin(2nf, (i - M/Z))><
i)=& i-M)2

w| 0.42-05c08 2 |+0,08cogd
M M

(okHO Blackman), rae f. — uacToTa cpesa; M=
=4/BW (BW — mmupuHa cpe3sa); K — KOHCTaH-
Ta AAS OOecIleuyeHUsT eAUVHUYHOI'O YCUAEHUS Ha
HYAEBOM YacToTe.
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[lpy BBIYMCAEHUSX B MUKPOIIPOIleccope
(PUABTP IIPEACTABAEH ABYXOAMTOBBIMM OTCUETa-
MU, @ CUTHaA — TpeX0anuTOBBIMMU.

4. IIporpamma obcayxuBanus ALJCP u3 L]er-
mpa c6opa gaHHbLIX SABASIETCS WHCTPYMEHTaAb-
HOU U IpepHa3HaueHa AAs paboThl Ha PC B cpeae
DOS nau WINDOWS. OHa m03BOASET BBIIOA-
HSTb CA€AYIOIINEe KOHTPOABHEIE U YIIPABASIOIIHE
(bYHKITUU:

® OCyIIIeCTBAEHHUE AO3BOHA II0 KOMMYTUPYe-
MoOM TeAe(DOHHOU AMHUY;

e BU3YyaAH3alHIO TeKyIeld nHpOopMaIuy;

e Ilepepauy appeca CTPaHUIIBl AQHHBIX;

e IpyeM UM 3aluchb B (paliA CTPAHUIILI AQH-
HBIX U3 Oydepa (512 6alT) ¢ aBTOMaTUIECKUM
IpeABapUTEABLHBIM HapalluBaHUEM aApeca;

e TIpHeM U 3amuch B (ha¥in nHGOPMAITUU AQH-
HBIX u3 Oydepa (512 GalnT) Oe3 HapallUBaHUA
appeca;

® AEeMYABTUIIAEKCAIINIO M Pa3yIAOTHEHUEe
AQHHBIX;

e HavaAbHBIM cOpoc ALICP;

e BU3yaAM3aluio uHpopManuu u3 ganiag;

® WHAWKAIIWIO TEKYIIleld AAQTHI, BDEMEHU, aA-
PEeCOB CTPAHUI] 3aMUCH U YyTeHus Oydepa U 1o-
TPEITHOCTHU TauMepa;

e iepeBop, ALICP B TeCTOBBIN pexkuM;

e [IepernporpaMMHUPOBaHNE MUKPOITPOIIECCO-
pos ALICP;

I[MporpamMmMa mMeeT OKOHHBIM uUHTepdeic u
TIpeAAaraeT MOAB30BATEAIO MEHIO.

5. IIporpamma umenusa gannwix ALJCP. Tlpo-
rpaMMa TpeApHa3HayeHa AASI HEINOCPeACTBEeH-
HoY cBa3u ¢ ALICP mo KoOMMyTUpPyeMOU HAU
BBIAGAEHHOU AWHUU, paboTaeT B cpepae DOS,
WINDOWS, LINUX u 1mo3BOASIET B pearbHOM
BpeMeHM MOAYyYaThb MH(OPMAIUIO U3 BHYTPEH-
Hero O0ydepa ALICP.

[Mocae ycTaHOBAEHUST CBSI3U IIpOoTpaMMa 3a-
IIpalMBaeT NapaMeTphbl CTAHIIMY U IPUCTYyIIaeT
K IIpUeMy AAHHBIX, KOTOPHIE IIepepaloTcs TIOo-
cTpaHudHO. KOHTpOABHAS CyMMa Ka’kKAOHM CTpa-
HUIILI TPOBEPSIETCS U, B CAydYae OIIUOKY, Iepe-
Adda CTPAHUIIBI TOBTOPSIETCS.

[MoayuenHast ”HPOPMAIINSA AEMYABTUTIAEKCH-
pyeTcsl, paclakKOBBLIBAETCS U HAKAIIAMBAETCS B
IIPOMEe>KyTOYHOM (hatire.

[MTocre TIOAYyYEHUST OTIPEAEAEHHOTO KOAMYe-
CTBa MHQPOPMAIUN IPOMEXKYTOUHBIN (paliA Ipe-
obpasyetcsa B popmaT SEED u mochelraeTca Ha
AaAbHelIIlee XpaHeHue B 6a3y AQHHBIX.

6. Pazpumue AILJCP. TTosBAeHTE BO3MOYKHOC-
T MOOMABHOTO AOCTyINa B MHTEpHeT, a Takke
AOCTYITHOCTB AEIIEBBIX IPOMBIIIIAEHHBIX KOMITHIO-
TEpPOB, TTO3BOASIIOT yCOBEPIIEHCTBOBATH KOHCT-
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pyknuto ALICP ¢ neabro pacuupeHus (pyHKIIH-
OHAABHBIX BO3MOJKHOCTEN U YAYUIIIeHUS TeXHU-
YeCKUX XapaKTepPUCTHUK.

B Hacroguiee BpeMs B MHcTUTyTe reopusu-
KM CO3AAaH ONBITHBIU oOpa3zen; ALICP-2, B KoTo-
POM OCHOBHBIe (DYHKIIMU IO HAKOIIAEHUIO U ITe-
peaaue pAaHHBIX B LICA BO3AOKEHBI HA TPOMBIIII-
AE€HHBIN KOMITBIOTED.

OTO NIO3BOASET:

e popmupoBath SEED-(atlinkl Hemocpea-
ctBeHHO B ALICP-2, uTo cokpailijaeT oobeM Ie-
peraBaeMoM nHMOpPMAaITUY;

® NICIIOAB30BATh IIPHU Ilepepade AQHHBIX Pa3Ad-
Hble IHTepHeT-TIpoTOKOARI (FTP, TELNET u Ap.);

® OTKa3aThbCs OT IPUMeHeHUs BHelIHeU Ia-
MSTH;

® 3HAUUTEABHO YIIPOCTUTH KOHCTPYKIINIO OAO-
Ka yIpaBAeHHd, YaCTUYHO IlepepaB ero (PyHK-
IIMY KOMIIBIOTEPY.

Pa3paboTaHbl COOTBETCTBYIOIINE IIPOTPAMMBbI
1 ommpoboBaHa WX paboTa B HamboAee CTaOUABL-
HBIX OllepaliuoHHLIX cucTteMax DOS u LINUX.

Hcnoab3oBanue MOOMABHOTO AOCTyHa B MH-
TepHeT MO03BOASIET YCTAaHOBUTH CTAHIUIO ITPaK-
THUUYECKHU B ATOOOM MecTe YKpauHHL. [IpepycMoT-
peno noprAatoueHue K ALICP-2 A0lTOAHUTEABHBIX
UCTOYHUKOB MH(pOpMaIuu (HanpuMep, 3AeKTpo-
MarHUTHYIO CTQHITUIO).

SIApO paciipepeAeHHOV MH(OPMaluOHHO-BbI-
yncauteabHou cetu (PUBC). 1. Obwas xapak-
mepucmuka agpa PUBC. B cucteMHOM IIAaHe
ACCH ob6pa3syeT pacnpepeAreHHYIO HHPOpMaIii-
OHHO-BBIYHUCAUTEABHYIO ceTh (PVIBC), B KoTopoit
perucTpaus IoAeBoN NHPOPMAIUU OCYIIeCTB-
aderca B nyHktax AIICH, a mpueM, HaKoIAe-
HHe U 00paboTKa BBEIIOAHSAETCSI O0DOPYAOBAHU-
€M, COCPeAOTOUEHHEIM B IleHTpe cOopa AQHHBIX
[Tpabep, 1998; Korarosckuti, 1982; 1992]. OTo
obopyaoBaHue obpasyetT sipapo PUBC, koTopoe
AOASKHO OCYIIIECTBASITD:

e IIpuUeM U peAaKIIUIo AaHHBIX OT Bcex ATICH
ceTH (cucTeMa KOMMYHUKAIUN);

® AOCTYII IIOAB30BaTeAeN K AQHHBIM AAST 00ec-
IeyeHNs oIlepaTuBHOU 0OpabOTKU (CucTeMa IIyo-
AMKAIIWHU);

® HAKOIIA€HUE U apXUBUPOBaHUE AQHHBIX (CHU-
CcTeMa HaKOIIAeHUSI);

® IPOBEPKY PabOTOCIIOCOOHOCTU OTAEABHBIX
Y3A0B CETHU (CUCTeMa KOHTPOAS);

Kaxxpas u3 cucreM pAOAKHA OBITH obecliede-
Ha annapaTHO-IPOTPaMMHBIMU CPEACTBaMU, He-
OOXOAUMBIMU AAS PellleHNd BO3AOKEHHBIX Ha Hee
3apau. B cucreMy KOMMyHUKAIIMYU AOAKHEBI BXO-
AWTH alllapaTHO-IPOTpaMMHbIe CPEACTBA, BHI-
MIOAHSIOIYE IIPUEeM A@HHBIX OT Pa3AWYHOTO TUIIa
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IU(POBEIX PErucTpaToOpoOB U KaHAAOB CBS3H.
CucreMa myOAMKAIIMM AOAJKHA COAEP’KaThb CPeA-
CTB@, KOTOPble 00eCIeunBatOT YAOOHBIN AOCTYII K
AAQHHBIM, OPTaHM30BaHHBIM CUCTEMOM HaKOIIAEHMUS.
B cucreMe HaKoOIAeHUs AOAKHO OBITH 100% AyO-
AVpOBaHMUE 000PYAOBAHUSA BO U30eKaHMe NOTePhb
uH@POPMAIIUN B aBapUUHbBIX cuTyanuax. CucreMa
KOHTPOASI AOASKHA BBITIOAHSATH TECTOBEIE IIPOBEP-
KU Bcex y3ar0B PVMIBC B pabouux pekumax.
2.0Obopygosanue agpa PUBC. Ha puc.5 npea-
CTaBAeH cocTaB obopyaoBaHud sippa PUBC ACCA.

e 3epKarbHLINU cepBep CepBep AaHHBIX (SUN
Enterprise 220R), rae HaKallAWBaIOTCS CEUCMU-
JyecKue AaHHBIE CO BCeX CeMCMOCTAHIIVM B BHUAE
datiroB B popmaTte miniSEED. Mudpopmaiiusa
3aroAOBKOB Ka>kAoro 4K miniSEED 6aokoB m
HOMep TepBoOTo OatTa KaykKAOTO OAOKA XPaHSITCS
B SQL-6a3e. Takag opraHusalusa XpaHeHUs AQH-
HBIX ITI03BOASIET UMETh IIPOU3BOABHBIN AOCTYI KO
BCEM CeMCMOAOTUYECKUM AQHHBIM Oa3hl.

e CepBep panHbIX (SUN Enterprise 220R).
YHUKaABHOCTH A@HHBIX TpeOyeT 100% pe3epBu-
poBaHUsA 060PYAOBaHMS, XPAHSAIEro CeUCMOAO-
rUYecKyio 0a3y. OToT cepBep obecrneumnBaeT 00-
paboTKy 3allpOCOB 3aKa3uMKOB B IIEPUOA TEXHU-
YeCKHUX OCTaHOBOK OCHOBHOT'O CepBepa AaHHBIX.

e Pabouee MecTO apAMUHUCTPATOPa 0a3bl AaH-
Hbix (Intel P4). B 06s13aHHOCTH aAMUHUCTPATOPa
0a3bl AQHHBIX BXOAUT IIOATOTOBKA M AOCTaBKa
CEMCMOAOTUYECKUX AQHHBIX 3aKa3UMKY C UCIIOAB-
3oBanueM FTP, mouthl (HocuteAb CDROM) B
CeICMOAOTHYECKOM (popMaTe, YKa3aHHOM 3aKas-
YUKOM, KOHTPOAB AVICKOBOI'O IIPOCTPAHCTBA Cep-
BepOB AAHHBIX. [Ipu nmepenoAHeHUU ANCKOBOI'O
IIPOCTPAHCTBE, OTBEAEHHOT'O AN AQHHBIX, — 3a-
OUCH cercMoAormuYeckux AAHHBIX Ha CDROM.
ApMmuHUCTPUpPOBaHUe 0a3bl AQHHBIX.

e utepHer-cepBep (Intel P4), Ha KoTopom
YCTAHOBAEHBIL:

1)SQL-ba3a, B KOTOPOI HAaKaAIAWBAIOTCS AQH-
HBIE, IIpeAOCTaBAsIeMble 3aKa3ylKaM B IIpoliec-
Ce perucTpanuy M 3aKa3a CeHCMOAOTHMYECKUX
AAHHBEIX. DTOT cepBep obeclieuuBaeT CBS3b CO
CTQHIIUAMU 110 IPOTOKOAY FTP, pocTym K KOTO-
PBIM BO3MOYKeH uepe3 VIHTepHeT;

2)AinTepHeT-ca¥T, oO0ecHneduBaIONIUNi KakK
o(opMAeHHEe 3alIPOCOB Ha IIOAYUYEHUEe CeMCMOo-
AOTMYECKUX AQHHBIX, TaK ¥ MH(OPMAIUIO O cec-
MocTaHnuax, HalmoHaAbHOM 1eHTpe cOopa AaH-
HBIX U PernoHanAbHBIX IleHTpax cbopa celcMo-
AOTHYECKUX AQHHBIX.

e CepBep KoMMyTUpPYyeMbIX AMHUH (Intel P3)
obeclieunBaeT CBI3b CO CTAHIUSAMHU, AOCTYIl K
KOTOPBIM BO3MO>KEH TOABKO C IIOMOIIBI0 KOMMY-
THUPYeMOH TeAe(pOHHOM CBA3M.
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e CepBep, BhipeAeHHBIX AmHUMN (Intel P3),
obecIieyrBaeT CBA3b CO CTAHIUSAMU, AOCTYI K
KOTOPBIM BO3MOJYKEH Uyepe3 MOAEMHOe COeplrHe-
HUe B pe)XuMe BHIAEA€HHOM AMHUM CBA3MU.

e Cepsep Beiuucaenutt (SunBlade 1000), BBI-
COKOIIPOM3BOAUTEABHBIN KOMITBIOTED IIpeAHa3Ha-
YeH AAS 00pabOTKM CeMCMOAOTHUUYECKUX AQHHBIX
B AOKaABHOM CETH UHCTUTYTA.

e CepBep epCOHAABHBIX BEIUMCAEHUHN U Xpa-
HeHUs ITepCoOHaABHBIX AaHHBIX (Intel 2xP3) mipe-
AOCTaBASIeT COTPYAHHKAM HMHCTHUTyTa BO3MOXK-
HOCTBb OTAQAKU U BBHITTIOAHEHMS CBOUX IIPOTpaMM
1 HaAe’KHOe XpaHeHUe CBOUX apXUBOB.

e Pabouee MeCTO IPOrpaMMUCTa-pPa3padOTIn-
Ka (Intel P4), B 0693aHHOCTH KOTOPOT'O BXOAUT
pa3paboTKa, COIPOBOKAEHNE BCETO IIpOorpaMM-
HO-aNIlapaTHOTO KOMIIAEKCA IJeHTPa AQHHBIX.

e Pabouee MeCTO omlepaTopa MOATOTOBKM AQH-
HBIX (SUN SparcClassic), rae yCTaHOBAEH KOMII-
AEeKC OOOPYAOBaHMI M NIPOTPAMM CUMTHIBAHUS
AAHHBIX C Pa3AMYHBIX TUIIOB HAKOIWUTEAeN WH-
dopMaluu TakKux, Kak MarHuTHbIe AeHThl, HDD,
DVDROM, FLUSH kaptsi. [IpeobGpa3oBaHue
CeMCMOAOTUYECKUX AQHHBIX U3 Pa3ANYHBIX (hop-
MaToB B (popmaT SEED aAAd pAaAbHeMIIero xpa-
HeHUsI Ha cepBepe AaHHBIX.

3.Ilporpammuoe obecneuenue sigpa PUBC. M
dyukrImoHupoBaHud gapa PUBC ucnoas3yercsa
KaK CBOOOAHO pacIpoCTpaHseMble IIporpaMM-

HbIe KOMIIAEKCHI, TaK U IPOrPaMMHBIM KOMIAEKC
MASI pellleHusT cieluduruieckrux 3apad o6padboT-
KU CEICMOAOTUYECKUX AQHHBIX.

K cB06OAHO pacnpocTpaHsgeMOMY IPOrPaMM-
HOMY oOOecIleueHHIO OTHOCSTCS OllepaljuoHHas
cucrema Solaris 10, ycranoBreHHad Ha SUN-
CTaAHIUAX, @ TaK’XKe Ha cepBepe IIepCOHAABHBIX
BBIUUCAEHUM M XpaHeHUs IIepPCOHAABHBIX AAH-
HbIX Solaris 10 aag Intel-kommbioTepoB. Ha oc-
TaAbHBIX cepBepax U pabounx mectax HLICA B
HacTodllee BpeMs YCTaHOBAEHA ollepaljuoHHas
cucteMa Fedora9.

KpomMme 3TOTO NCIOAB3yeTCS:

e SQL 6aza — MySQL-5;

e kxoMnuAaTop A3belka C++ — GCC-4;

e pHTepnperaTop A3elka PHP — PHP-4.3;

e ODBC-ppariBep MySQL 6a3sr — MyODBC-

3.50.

Bce nepeuncaeHHBIe TPOTrPaMMHBIE ITPOAYK-
TBI, KpOMe OIlepallMOHHOM cucTeMbl Solaris 10,
pacrapocTtpaHstoTcsa cornacHo GNU-AunieH3um u
B CAy4ae HEKOMMEPYECKOI'O UCIIOAB30BaHUSA HE
TpeOyIOT onAaThL. UTO KacaeTcs oneparioHHOMN
cucreMsl Solaris 10, To OHa ycTaHOBA€HA Ha CTaH-
nusax tuna SPARC u HaxopAuUTCsT B CBOOOAHOM
pocTyne Ha MuTepHeT-caiite pupmbel SUN Kak
AAs Intel-cucrtem, Tak u aast SPARC-cucrem.

ITporpamMMHBIN KOMIIAEKC OOPAabOTKUA CEMCMO-
AOTUYECKUX AQHHBIX IIPEACTaBASIEeT COOOM ceMb
B3aMMOCBSI3aHHBIX OAOKOB IIPOrPaMM (pHC. 6).

«
£
= BHA BAB BII3 g
¥ /TpHeM AGHHEIX C PA3AHYHBIX .
£ THIIOB HOCHTEARH SAMUHNCTDHpOBAHIE ofeclieunBaeT cHCTEMY B
o CeHCMOAOTHYECKOH Bassl 4
3 JaKaza AaHHBIX x
& “\OT HAKOMHTEABHBIX CTaHIM =,
£ &
= ™
= =
o
o)
=2
= BAW
2 AOCTABKA AGHHBIX
<1 B OTIepaTHBHOM peXHMe .
3epKasbBHBI Ceprep
cepeep AAHHBIX
ABHHBIX
BAC _
AO3BEOH HA HAKONHTEALHBIE
CTAHILHK
B3A, BKP
KOMI\‘I TH EeMBbIE AMHHH
¥ If;npa 3anpoc AAHHBIX C KOHTPOAER H pezepBpoBaHie
HAKOIMHUTEABHBIX CTAHLIHH CEHCMOAOTHMYECKHX AaHHBIX
Puc.6. TlporpammubIli KoMIAeKc siapa PYIBC.
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e BAI1 — OAOK mporpamMM, obecrnedrnBarONIui
AOCTaBKy MH(MOpPMAIIUU B ON€PATUBHOM DPe’KU-
Me. B OAOK BXOAAT IpOrpaMMBbl, OOCAY’KUBAO-
I[Me TPAHCIOPTHUPOBKY M IIpeoOpa3oBaHUE B
dopmaT miniSEED A@HHEIX, TIOAY4YEHHBIX OT CeMc-
MOCTaHIIMY, (POPMUPYIONIUX AAHHBIE B MHOM
dopmare.

e bBAO mHuUNUUpPyeT pabOTy AQHHOIO OAOKa
IporpaMmM, B 3aAa49y KOTOPBIX BXOAUT BeepPHBIN
AOCTYII Ha CEMCMOCTAHIIUY, pabOTaOIIUN B pe-
KUMe KOMMYTHPYEMOM AWHUY, C I[EABIO IIOAY-
yeHUs uHGopManum 00 3TOM COOBITUHN, AO3BOH
Ha KOHKPETHYIO CEeMCMOCTAHIINIO, PaOOTAOIILYIO B
pe>kuMe KOMMYTHUPYEMOU AUHHY, C IIEABIO ITOAY-
YeHUs KaK CeMCMOAOTUYECKOH, TaK NH(POPMAITUN
O TEXHUYECKOM COCTOSHUM 000PYAOBaHHUA.

O6a 6aoka nporpamm (BAWM u BAO) npeayc-
MaTpUBaIOT paboTy KaK C HeIPEePLIBHLIMU AAQH-
HBIMU, TaK U C UH(OpMaIe cOObITHUM.

e BHA — OAOK mporpamMM, obecnedrnBaroOnIui
IpueM B CHUCTeMy, BepUduKaluio, ipeobpaso-
BaHUe, a B CAydyae HeOOXOAUMOCTU — B hopMaT
miniSEED pAaHHBIX CeICMOCTaHIINM, paboTaIoIIX
KakK B pe)KuMe KOMMYTHUPYeMOUM AUHUHU, TaK U B
HAKOIMUTEABHOM pPe’KUMe C Pa3AWYHBIX THUIIOB
HocuTeAel nH@opMaluu, Takux kak DVDROM,
HDD, FLUSH-kapT#hI.

e EAB — OAOK IIporpaMm, B 3apa4y KOTOPBIX
BXOAAT:

1) AoGaBAeHUEe A@HHEBIX B 6a3y u3 BAU u BHA,

2) apmunncTpupoBanue SQL-6a3bl u darino-
BOT'O apXxuBa,

3) uHpOopMUpPOBaHUE apAMUHUCTPaTOpa Oa3bl
A@HHBIX O BO3MOKHOM nepenoaHeHuu HDD cep-
Bepa AQHHBIX U IIOATOTOBKM 3allUCHU AQHHBIX Ha
BHeIIHNEe HOCUTEAM B CAyYae IIepelOAHeHUS
cepBepHoro HDD u mopudukarus SQL 6aswr,
CBsI3aHHOM C TIepeHOCOM YacCTu AaHHBIX ¢ HDD-
cepBepa Ha BHEITHNE HOCUTEAMN.

e BI13 — OAOK mporpaMM, o0ecrieunBaronIui
AAS 3aKa3YMKOB HABUTAIIMIO B AQHHBIX CeNCMO-
cTaHui. BkAatodaeT B cebs cUCTeEMY 3aKasa OT-
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pe3Ka AQHHBIX AASL KOHKPETHBIX cTaHIuy. MH-
dopmupyeT 3aKa3zunKa U aAMUHHUCTPATOpa 6a3kl
O TIIOAYYeHMHU 3aKasza. OCyllecTBAsIeT HaKOIIAe-
HUe perucTpalnuoHHOW HH(OpMaluu O 3aKas-
ynke. EcAM 3aka3zaHHBIe A@HHBIE HaXOAATCS Ha
HDD-cepBepe AQHHBIX, OCYIIIeCTBASIET BBIPE3KY
U pasMellleHre A@HHBIX Ha FTP. B caydae, ecan
MAHHBIE XPaHATCS Ha BHEIITHUX HOCUTEASIX Oa3Hl,
aAMMHUCTPATOP UCIIOAB3YeT 3TOT OAOK IIPOrpaMM
MAST BEIOOpa HeoOXoAMMOM MHGOPMAIIUM U pas-
MelleHus: ee Au6o Ha FTP, Anbo AAST TIOATOTOB-
xu DVDROM 3aka3unka.

e EKP — 6AOK KOHTPOASI U pe3epBUPOBaHUS
MAHHEBIX. Bce omeparnuu, cBg3aHHbIe ¢ 00paboT-
KON M TPAHCIOPTHUPOBKOU AAHHBIX, PETUCTPU-
pytorca B LOG-daiirax. OmubKu UAM HEKOP-
PEeKTHBIE AeWCTBUS AIOOOTO M3 BAOKOB CHCTEMBI
uHUnuMpyioT E-mail coobmieHne apMUHUCTpPa-
TOpy. B cucreMe pyHKIIMOHUPYET 3€PKAABHBIN
cepBep AaHHBIX. BKP oTcaexxuBaeT Bce usme-
HeHMd Ha OCHOBHOM cCepBepe M COOTBETCTBYIO-
UM 00pa3oM u3MeHsieT (A0OaBAsSIET) AaHHBIE Ha
3epKaAbHOM cepBepe. B cayuae ocTaHOBOK OC-
HoBHOTO cepBepa BKP nepekatouaer b3 1 O3
Ha [P-appec 3epKanbHOTO cepBepa AQHHBIX.

e B3\ — OGAOK 3ampoca A@HHBIX CO CTaHITUH,
paboTaronii B pe>krMe KOMMYTUPYeMOU AMHUH.
3aperucTpUpPOBaHHBIN TOAB30BATEAb, UCIIOAB3YS
5TOT OAOK IIPOrpaMM, UMeeT BO3MOKHOCTh NHU-
nunposaTh paboTy BAO 1 noay4yaTh TpeOyeMbIi
UHTepPBaA AQHHBIX C KOHKPETHOU CeNMCMOCTaH-
nun. B3/, B cBoell paboTe PyKOBOACTBYETCS CU-
CTeMOY IIPaB ¥ MIPUOPUTETOB 3aPeruCTPUPOBAH-
HBIX TTOAB30BaTeAel. Hanpumep, cam BAO mipu
UHUNHUAUY BEepHOTro AOCTyIa K CTaHIIMIM, pa-
OOTaIOUIUM B pe’KUMe KOMMYTUPYeMON AUHUY,
uMeeT BBICHIMY HYA€BOU NPHUOPUTET. BeICIINMH
npuopurteT npucBoeH [TOCA, HUKe (ITOCAEAO0-
BaTeAbHO) — pervoHaAbHBIE I[eHTPHI U Ipoune
3aperuCcTpUpPOBaHHBIE ITIOAB30BAaTEAN. 3aKa3aH-
HYIO NHPOPMAIUIO IOAB30BATEAU ITIOAYUYAIOT Ha
ftp.ndc.org.ua.
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