I'OCYIJAPCTBEHHOE YYPEKJAEHUE
«JIABHASI TEO®HU3UYECKASI OGCEPBATOPHS A.1. BOEMKOBA»

Ha IIpaBax pyKOIIHUCH
YK 551.521

AP

Jlyxun Auapeit bopucosuu

YCOBEPHIEHCTBOBAHHASA TEXHOJIOI'A BEAEHUSA PEXKUMHO-
CITPABOYHOI'O BAHKA JAHHBIX «<xAKTUHOMETPUS» U EE IPUMEHEHUE
JJIA UCCIEJOBAHUS ITPO3PAYHOCTU ATMOC®EPBI HA TEPPUTOPUHN
POCCHUHA

CnenuanbHocTh 25.00.30 — MeTEOpOTOTHS, KIUMATOJIOTUSI, arPOMETEOPOIIOTHS

ABTOPE®EPAT

ouccepmayu Ha COUCKAHUue y4eHol cmeneHu
KaHouoama 2eocpaghuyeckux HayK

CAHKT-IIETEPBYPT
2006



Jluccepramnyisi BBINIOJHEHA B TOCYNApCTBEHHOM yupexneHnn «lnmaBHas reodusmyueckas
obcepBatopus uMm. A.W. BoelikoBa»

HayuHsblil pykoBoauTens: KaHAWIAT reorpapuueckux Hayk
Esnena JIbBoBHA MaxoTkuHa

OdunuanbHBIe OMMTOHSHTHI: JOKTOP reorpaduieckux Hayk, mpodeccop
Koo6simeBa Huna BnagumuposHa

KaHJIMJAT reorpapuuecKux HayK
[[IunoBueBa Onbra AjekcanIpoBHa

Benymas opranmsamusa:  Poccuiickuil ToCy1apCTBEHHBIN THAPOMETEOPOTIOTHYECKAN

YHUBEPCUTET.

3amuTa cocrontes « 18 » okradpst 2006 r.B 11 yacoB Ha 3aCeTaHUU TUCCEPTAITMOHHOTO
coeta JI 327.005.01 mpu rocygapcTBEHHOM yupexaeHun «l7aBHas reodusndeckas
oOcepBatopust uM. A.M.BoeilikoBa» no aapecy:194021, Caukr-IlerepOypr, yi. KapOsresa, 7.

C nuccepramueil MOXXHO O3HAaKOMUTBhCS B OHOJIMOTEKE TOCYNAPCTBEHHOTO YUPEKIACHUS
«I'naBHas reodusnueckas oocepBaropuss uM. A.M. Boeiikosa.

ABTopedepat pazocnan «_16 » cenrsadps_2006 r.

VYuenslii cexkpetapsb nuccepraimonHoro Cosera,

JOKTOp reorpaM4ecKux HayK # W ‘C"‘Ff¢7¢ A.B.Memepckas

1. OBIIIAA XAPAKTEPUCTHUKA PABOTDI



AKTYaJIbHOCTH padoThI U COCTOSTHME BOIIPOCA.

Kak yka3plBal OOMH W3 OCHOBOIIOJIOKHMKOB POCCHHMCKONM AaKTHHOMETPUU
H.H.KanutruH, OCHOBHas 3ajada aKTUHOMETPHM 3aKIOYaeTcsi B TOM, YTOOBI
MCCIIEN0BATh CKOJBKO U KOTJA JIYYUCTOM SHEPIrUH Ka4ECTBEHHO M KOJIMYECTBEHHO
JOXOAMT JIO 3€MHOM IMOBEPXHOCTH, Kak aTtMocdepa BIMSIET Ha 3Ty SHEPrUi0 U
KaKo€ KOJIMYECTBO JIYYMCTOM PHEpruu Ha 3emiie U B arMocdepe MnpeBpaiiaercs B
Apyrue BUbl S3HEpruu. VICTOUHUKOM aKTHHOMETPUYECKOW MH(OPMALIUU SIBIISIETCS
CETh ITyHKTOB, BBIIOJHSIOUIMX HAOMIOJCHUS 32 paJAMallMOHHBIM OalaHCOM U €ro
cocTaBJIsOIMMHU. 171 MOBBILIEHUST NTHPOPMATUBHOCTH AaKTUHOMETPUUYECKONW CETH
Ha BCEX JTallax €€ pPa3BUTHUS TPeOOBAJIOCH pacIIMpPEHHE POrpaMMbl HaOIIOACHUN
U COBEpILIEHCTBOBaHHE (OPM TPEJACTABICHUS M JOBEJIEHUS [0 MOTpeOUTENs
TPaJIMIMOHHO TIOJy4YaeMbIX JaHHbIX. B Hacrosmee BpeMs paboThl IO
oOecreyeHuIo0 MoTpeduTeneld  aKTUHOMETPUUECKOW HHGOpMAIMEe CBsA3aHBI C
nepepadboTKO 3HAUYUTEBHOTO 00bEeMa MEPBUYHBIX TAHHBIX.

AkTuHOMeTpUYecKass HH(OpMAIHsl OTHOCUTCS K KAaTerOpUU PEKUMHOM.
[Tonublli KOMIUIEKC pabOT MO cOOpYy, KOHTPOIIO, APXUBALUUA U XPAHEHUIO
AKTUHOMETPUYECKOW MH(POPMALINH, 3aKITIOUYUTEIbHBIM 3TallOM KOTOPOTO SIBISIETCS
nepenaya apxXMBOB, YCTAHOBJIEHHOIO oOpasua, Ha ¢eaepalbHOE XpaHEHUE B
[l'ocdonna ocymectBiser ['nmaBHas reopusuyeckas odcepBaropust (ITO). C 80-x
rogoB XX B. B ITO QyHKIMOHUpYET PEKUMHO-CIIPABOYHBIM OaHK JTaHHBIX
(PCBH) «AxTtuHomeTpus», HHOOPMAIMOHHYIO OCHOBY KOTOPOT'O COCTABJISIOT TPH
0a30BbIX apxuBa: «CpouHble HAOJIIOICHUS, «Perucrtpanus» U
«nTerpupoBanue». baHk mnpeaHa3HaueH [JIs XPAHEHUS W PaCHpOCTPAHEHUS
uHpOpMalM O paJualliOHHOM OajaHce M €ro COCTaBISIOIUMX B HLEJSIX
oOecrieueHus noTpeduteneit  mo00ro  ypoBHA — PEKHUMHO-CIIPABOYHOMN
uHdopmarmei, TpeOyeMoil JuUisi BBINIOJHEHUS PA3IUYHBIX  PAKTUYECKHUX,
OPOEKTHBIX M Hay4dHO-HccienoBaTenbCckux pador. Bba3oBble apxuBsl PCB/]
“AKTHHOMETPUSA MPEACTABIISAIOT coboit apXUBBHI, chopMHUpPOBAHHBIC
aBTOMATHU3UPOBAaHHOW CHUCTEMOW TMEpBUYHOM 00paboTku wuHpOpManuu, u
NOJJIeXKAT JOJITOCPOYHOMY XPaHEHUIO Ha LU(PPOBBIX HOCUTENIX. J[aHHBIE apXUBbI
HYKJIAIOTCS B CBOEBPEMEHHOW NpPOBEpKE M HOopMain3auuu. HopmanauzoBaHHbIE
apXvBbl TNOJIYYAarOTCA W3 0a30BbIX MYTEM YHOPSAJOYMBAHUS XpaHALIECHCS B HHUX
uHpopMaIu, ee BepupUKaIlMid U YCTPAHEHUS CTPYKTYPHBIX J1e(DeKTOB U TyOsei.
[Ipy >TOM HOPMaJIM30BAHHBIE APXUBHI IOJHOCTBIO COXPAHSIOT COJEpKaHUE
0a30BbIX apxuBOB. [lis pelieHuss KOHKPETHBIX MCCIENOBATEIbCKUX 3a/ad W3
HOPMAJIM30BAaHHBIX  (POPMHUPYIOTCS  CHeNUAJU3MPOBaHHbIe  apxuBbl. MX
CTPYKTYpa, KaK MPaBUiIO, OTIIMYAETCS OT UCXOJIHBIX HOPMAIM30BaHHBIX aPXHUBOB.

[IpakTrka mokasasna, 4To MePBOHAYAIBHO MOATOTOBICHHBIA MaKeT MPOTrpaMMm
st pabotel ¢ uHpopmarmonHoi 6a3oit PCBJl «AxTtuHOMETpHs» HyXIaeTcs B
paclHIMpeHWd W pa3BUTUU. B dacTHOCTH, TpeOyeTcs CO3JaHUE TPOTPaMM,
obecreunBaOmux Bepudukanuo (UcTpaBieHne) 0a30BBIX AKTHHOMETPUYCCKUX



apxXMBOB W  HMX MpeoOpa3oBaHHE B CHeUHAJM3MPOBAHHBbIE O0a3bl aHHBIX,
IpeHa3HAYCHHbIE JJIs1 MPOBEACHUS MPUKIAIHBIX U UCCIEA0BATENbCKUX paboT. B
CBOIO OYepenb CHEUUAIU3UPOBAHHBIE AapXMBBI JIOJDKHBI  CONPOBOXKAATHCS
KOMIUJIEKCOM TPOrpaMM Il BCECTOPOHHErO0 aHaju3a XpaHsilenlcs B HHUX
uH(popMaIuu.

Kpome Toro, B cBsi3n C MPOMU3OLIEALIEH B MOCIEAHUE TOAbl IIOBCEMECTHOM
KOMITbIOTEpU3aIlMell U TMEepeBOJIOM XpaHEeHHUs HWHGOpPMAIMUM Ha DJICKTPOHHbBIC
HOCHUTENIM 0co00e 3HaueHue NpuoOperaeT mpoliemMa aKTyalu3allud MPUHSATHIX
paHee TeXHOJIOTHi 00pabOTKH, XpaHEHUsS U MpeoOpa30BaHUs apXUBHBIX JaHHBIX.
B Hacrosimiee BpeMs BechbMa aKTHBHO pPa3BUBAIOTCS pPalbOTHI IO CO3/aHHUIO
UH(GOPMAIIMOHHO-BBIUYNCIUTEIbHBIX, HTHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM U 0a3
JAHHBIX O COCTOSIHUM OKpYXKaroIIed MNPUPOIHOW cpeabl. Llenpit psax Takumx
pa3pabOTOK MOCBSAIIECH O0OOIIEHUIO SKCIIEPUMEHTANIBHBIX JAHHBIX O COCTOSIHUU
atMocgepnl. [loBcemecTHOE pa3BUTHE KOMIIBIOTEPHBIX CETEW, a Takke ceTe
nepeaadyu JaHHBIX, TAKMX Kak VIHTepHET, OTKPBIBAET BO3MOXKHOCTH ISl IIUPOKOIO
oOMeHa uH(opMmanueid. Bce 3TO JOMKHO YUYUTHIBATHCS W NpPU NPOBEICHUU
akryanuzanuu PCBJl « AKTHHOMETpUSD), HAIIPABJIICHHOW Ha CO3JaHUE TEXHOJIOTUI
U TPOrpPaMMHBIX CPEICTB [JIsi NPUMEHEHUS aKTUHOMETPUYECKOW HH(pOpMalNH,
KaK B UCCIICIOBAHUAX TEKYILUX U3MEHEHUMN KIIMMATa, TaK U B IPUKIIAJHBIX LIEIAX.

eab paGoThl M 3a1a4M UCCJIEI0BAHMSA.

OcHoBHas 11e7b Pa0bOThI 3aKJIIOYACTCS B COBEPIICHCTBOBAHUU W Pa3BUTUU
texHonorun BeaeHus: PCBJl « AktuHOMeTpHus» ISl 00ECIICUCHHUS BO3MOXKHOCTH
BKJTFOUEHHUSI aKTUHOMETPUUYECKOM MH(DOpMALUK B KIIMMATUYECKUE HCCIICIOBAHMUS.

JIns nocTrKEeHUS ATOM 11eIM OBLIN ITOCTABIICHBI CIACAYIOITUE 3a/1aUH:

® BBINOJHUTHh AHAIU3 COCTOSIHUS MH(POPMAIIMOHHON 0a3bl U MPOTPAMMHOTO
obecrieuenusi PCBJ] «AKTUHOMETpHUS» W ONPEICIUTh HAMPABICHUS €T0
COBEPIIICHCTBOBAHUS HA OJIMKaNIINE TOJIbL;

e pa3paboTaTh U peaqu30BaTh TEXHOJOTHIO (DOPMHUPOBAHUS U MOMOIHEHHUS
BepupunpoBanHoil uHpopmarmonHoi 6a3el PCB/] u moAroToBUTh Ha ee
OCHOBE CHELUAIN3UPOBAHHBIE  apXMBBI, IpEJHA3HAYEHHbIE A
MOHUTOPHUHIA pauallMOHHBIX (PaKTOPOB KIMMATa;

® CO37aTh MPOTPAMMHBIE CPEACTBA JIOCTYIA, KOHTPOJIS U MpeoOpa3oBaHUs
0a30BbIX AKTUHOMETPUUECKUX aPXUBOB;

® [IPOJEMOHCTPUPOBATH Ha [puUMepe CO3/1aHUsA KOHKPETHOU
CHENUAIM3UPOBAHHON  MH(POPMAIMOHHO-CITPABOYHOM CHUCTEMBI
«IIpo3paunocts aTMochepbD» BO3MOXKHOCTH HcnoJib30Banusi PCB/]
«AKTUHOMETPUS» JUIsl OUCHKU TEKYIIUX KIMMATHYECKUX U3MEHECHUH;

® CCIIEIOBATh  MNPOCTPAHCTBEHHO-BPEMEHHbIE  HM3MEHEHHS  MYTHOCTH
atMocdepsl Ha TeppuTopun Poccuu 3a nociennee TpuALaTUIETHE.

Hay4ynasi HoBu3Ha padoThI.



Paspabotana w  peann3oBaHa  yCOBEPIICHCTBOBAaHHAS  TEXHOJOTHS
dbopmupoBaHuUs HOPMAaJIM30BAHHBIX (CKOPPEKTUPOBAHHBIX ) u
cneuuanusupoBaHubix  apxuBoB  PCBJl  «AxtuHomerpus»» UM co3JaHa
uH(pOpMaIMOHHO-cIIpaBouHas cuctema «IIpo3paunocts atMochepsl», Ha IpUMepe
KOTOpPOH IPOJIEMOHCTPUPOBAHBI BO3MOKHOCTH UCIIOJIb30BaHUs
AKTUHOMETPUYECKOW MH(POPMALIMM Il UCCIEAOBAHUM TEKYIIMX KIMMATHYECKHX
n3MeHeHuil. [lomydeHbl HOBBIE pe3yJbTAaThl O PEKMME MYTHOCTH arMoc(hepsl Ha
tepputopun Poccuu B nepuog 1976 — 2003 rr.

ABTOpPOM pelieHbl CJeyoLne 3aJa4u:

e pa3paboTaH KOMIUIEKC MPOrpamM Jjis KOHTpos 0a3oBbIX apxuBoB PCBH/]
«AKTUHOMETpHS», HUX TMOCIEIyIonell 00paboTku W mpeoOpa3oBaHUS B
CHEIUATM3UPOBAHHBIC APXHUBBI PA3IMYHOTO HA3HAYCHUS;

e chopMupoBaHbl  BEpPUPUIIMPOBAHHBIE  HOPMAJIM30BAHHBIE  APXHUBBI
«Cpounble HaOmoAeHU» U «Peructparusy;

e pa3paboTaH MNPOrpaMMHBIA KOMILJIEKC, OOECIeYUBAIOUIMi JOCTyn K
0a30BbIM AaKTMHOMETPUYECKUM apXuBaM U HX IHpeoOpa3oBaHUE B
CHeLMATU3UPOBAHHbIE 0a3bl JaHHBIX, MPEIHA3HAYCHHbIE JJISl MPOBEACHUS
NPUKJIAJAHBIX U UCCIIE0BATEIbCKUX padoT;

® CO3/1aHa YCOBEPIICHCTBOBaHHAs WH(POPMAIMOHHO-CIIPABOYHAS CHCTEMa
«[Ipo3pauHocTh aTMOCHEPHI»;

e C UCITI0JIb30BAaHUEM UH(POPMaIIMOHHO-CIPABOYHOMN CUCTEMBI
«IIpo3paunocTtsb aTMoc(epb» u BIIEPBBIC c(hOpMHUPOBAHHBIX
CHELUAIU3UPOBAHHBIX apXMBOB  BBINOJHEHbl OLEHKH W3MEHEHUS

MyTHOCTU atMocdepsl Ha Tepputopun Poccun 3a nocnegnue 30 ser.

IIpakTnyeckas 3Ha4UMOCTH PadOTHI.

Hayynas u mnpakTudeckas I[€HHOCTh pabOThl  COCTOMT B CO3JaHUU
BepU(UIIUPOBAHHBIX 0a30BBIX W CIEHUATU3UPOBAHHBIX AKTHHOMETPHUUYECKHUX
apXMBOB, a TAKXKE CPEJICTB IOCTyNa K HUM, YTO 0OECIIEYUBAECT BO3MOXKHOCTH JIJIs
IIUPOKOTO HCIOJIb30BaHUS HMHPOPMAIMK O paguallMOHHOM OajlaHCe W €ro
COCTABJSIOIIMX B Pa3IMYHOrO poja WCCIICIOBAHUSIX, B TOM 4YHCIE B
UCCIIEOBAHUSX TEKYIINX U3MEHEHUH KIIMMaTa.

[Tonyuyennsie pe3yisibraThl peanin3oBanbl B ['Y «I'T'O» U ucnosb3yroTcs npu
MPOBEJICHUH BCETO KOMIUIEKCAa paboT Mo (pOPMUPOBAHUIO U COBEPIICHCTBOBAHUIO
uHopmanmonHot 6a3sel PChJ] « AxktuHoMetpus». CdhopMupoBaHHBIE B MPOIECCE
paboThl CHENUaTN3UPOBAHHBIE APXUBHI CYIIECTBEHHO PACHIUPSIIOT BO3MOXKHOCTH
UCIIOJIb30BaHUsl AKTMHOMETPUYECKON WH(MOpPMAlMM B HAYYHBIX W MPUKIATHBIX
MCCIIEIOBAHUSIX.



Y coBepliieHCTBOBaHHAS MH(pOPMAITMOHHO-CIIPABOYHAS cucreMa
«IIpo3payHocTb aTMOC(EpPb» MO3BOJMIA BBIMOJIHUTH UCCIEIOBAHUS M3MEHEHUN
pexuMa MpO3pavyHOCTH aTtMmocdepbl Ha Tepputopuu Poccuu, mnoaaep:kaHHbIC
rpanToM POOU Ne03-05-64441.

Ha 3ammuTy BhIHOCATCSA:

® TEXHOJIOTUA W KOMIUIEKC MporpamMm BepU(UKAIMM, TIOMNOJHEHUS HU
00paboTKK 0a30BbIX AKTUHOMETPUUECKUX apXHUBOB;

® KOMIUIEKC CIEHHAIU3UPOBAHHBIX AKTUHOMETPUYECKUX apXUBOB Ul
MOHUTOPHUHIA paJuallMOHHBIX ()aKTOPOB KIMMAaTa;

® YCOBEPIICHCTBOBAHHAS uH()OPMAITMOHHO-CITPABOYHAS cucrema
«IIpo3paunocts atMochepbd»;

® pEe3yJbTaThl MCCICAOBAHUNA HW3MEHEHHMH IPO3pavyHOCTH aTMocdephl 3a
nocieqaue 30 Jer.

JIMYHBIA BKJIAJ aBTOpPA:

e pa3paboTaHbl AITOPUTMBI U TMPOrPAMMHBIA KOMIUIEKC AJis BepupUKanuu
BXOJAIIMX B COCTaB PCBJ] «AxtuHomeTrpusi» 0a30BBIX apXHWBOB
«Cpounsle HaOMIOAEHUY», «Peructpanusy;

e pazpaboraH MIPOTrPaMMHBII KOMILIEKC u chopMHUPOBAHbI
CHEIUATM3UPOBAaHHBIC AKTHHOMETPUYECCKHUE AapXWBBI, IMpEIHA3HAYCHHBIC
TSI UCCJIeIOBaHUS IPOCTPAHCTBEHHO-BPEMEHHBIX U3MEHEHU I

COCTaBJIIOMIUX paaruallMOHHOI'O 6ancha;

e pa3paboTaHbl CpeJICTBa JOCTyna K 0a30BBIM M CHCIUATU3UPOBAHHBIM
apXuBaM JaHHBIX O COJTHEYHOW paJhaluy;

e Co3/aHa CleNMATM3UpOBaHHAas WH(popmalmoHHas 0aza JUIsi MOHUTOPUHTA
MPO3paYHOCTH aTMocepbl M KOMIUIEKC TMPOrpamMM [Jis aHaiu3a W
rpaduuecKkoro mpeaCcTaBICHUS MaTEPUAIOB;

® [pOAHAIU3UPOBAHBI U OOOOIIEHBI M3MEHEHUsS MYTHOCTH aTMoc(depbl Ha
tepputopuu Poccuu 3a nocnennue 30 Jer;

® [IOArOTOBJIEHBI NpemokeHus no pa3pututo PCBJl «AxkTuHOMETpHs» Ha
OJIvHKaMIIMe Tobl.

AnpoOauus padoThbl U MyOJTUKALMH.



[TosryuyeHHble B XOJ€ BBINOJHEHUS PAaOOTHI Pe3yibTaThl JOKIAJbIBAINCH U
oOcyxnanuce Ha MexayHapogHom cumnosuyme ctpan CHIT «AtmocdepHnas
paguarus» (Cankrt-IlerepOypr, 2004 r., Cankrt-IlerepOypr, 2006 r.), Illectom
CubupcKOM COBEIIAHUUA MO KIMMATO-3KOJOTMYECKOMY MOHUTOPHUHTY (ToMmck,
2005 r.), yuenom cosete I'Y «I'T'O» (2004 1.).

CrpykTypa u 00beM padoThl.

Juccepranys COCTOMT W3 BBEICHMs, YETBIPEX IJIaB, 3AKJIIOYEHMs, CIIMCKA
auTepaTypbl U3 112 HanMEHOBaHWI M TPWIOKEHHUs, CONEpKUT 144 crpaHuIlbl
OCHOBHOT'O TE€KCTa, BKJIt04asi 17 pucyHkoB u 21 Tabmuiry.

PabGora BbimonHeHa mpu noxanepxkke Pocrunpomera (tema 1.2.5.16 nnana
HUOKP na 2003 -2005 rr.) u rpantoB PODPU Ne 03-05-64441 u Ne 02-05-
64757.

2. COJIEP)KAHUE JUCCEPTAIIMOHHOM PABOThHI

Bo BBeaeHMu gaeTcsi 0OOCHOBaHHE AaKTyaJIbHOCTH BBIOPAHHOW TEMBI U
NPOBEJCHHOTO HcchenaoBanus. OnpeneneHsl e U 3a7aud TUCCEPTAlMOHHON
paboThI, U3JIOKEHBI OCHOBHBIC PE3YJIbTATHI, MOJYyUYECHHBIE aBTOPOM, U 0003HAUEH
€ro JUYHBIA BKJIaJ B HCCIEAOBAHUS 10 JAHHOW TeMe, OTpaKeHa HaydHas
HOBHU3HA Pa0OTHI M MPAKTHYECKasi 3HAYUMOCTh TIOJTyYEHHBIX PE3yJIbTaTOB.

B nepBoii riiaBe 1aHa OLEHKA COBPEMEHHOIO COCTOSIHUSI IOJICHCTEMBI
HA3eMHBIX HAOJIIOJACHUMN 3a COCTABISAIOMMMEU paauanmonHoro 6ananca u PCbh/I
«AKTUHOMETPHUSI. O0600611eHBI HaIpPaBJICHUS HCIOJIB30BaHUs
AKTUHOMETpPUYECKOM wuHGOpMAllMU B TMNPUKIAAHBIX MEIIX M B 3ajadax
MOHHUTOPHHTIA KJIMMAaTa HA OCHOBE UCCIIEAOBAHUMN PA3JIMYHBIX ABTOPOB.

Bo BToOpoii riaBe CcUCTEMAaTU3UPOBAHBI PE3yJbTaThl  paboOT MO
COBEPILEHCTBOBAHUIO u Pa3BUTHIO PCB/ «AKTUHOMETPHUS».
[Tpoananu3upoBaHO COCTOSHHE 0A30BBIX aPXMBOB U BBISBJICHBI UMEIOIIMECS B
apXMBHBIX 3aMUCSAX HECOOTBETCTBUS, BO3HHMKIIME B MpOrpaMMax oOpabOTKH U
apXUBalMd  aKTUHOMETPUYECKOU uHbopMalMu TpU CMEHE Kiacca
BBIYUCIUTENBHBIX cpenctB (ot OBM M-222 no I[19BM). Omnpenenena
MeTononorusi Bepubukanuun u yHubukanuun uHopmanuonHoi 6azel PCBJI
«AKTHUHOMETPHSD, BKIFOUAIOIIAS:

® coxpaHeHHe 0a30BbIX APXUBOB, KaK UCTOYHUKA WH(OpMaIUH,



e coOmomeHne  TpeOOBaHUN  JCHCTBYIOIIETO HacraBienus 1o
BBITTOJTHEHHUIO aKTHHOMETPHYCCKUX HAOIIOICHUM Ha CTAHITUAX,

® WCIIONIb30BaHWE COBPEMEHHBIX Cpell pa3pabOTKH TPOrPaMMHOTO
oOecrieueHust i1 00pabOTKM 0a3 JaHHBIX.

CrneunanbHO pa3paOOTaHHBIA AJITOPUTM BEpUPUKALMM U YHUPUKALUH
0a30BBIX apXUBOB ((pailsIoOB ¢ TAaHHBIMU PE3YJIBTATOB CPOYHBIX HAOMIOJICHUN U
PETUCTPALIMK COCTABISIONIMX PAANAIMOHHOTO OaiaHca) BKIFOYAJl ONEpaliH 1o:

® [IPOBEPKE M HCIPABICHUIO TMPU3HAYHOW WHGOpPMAIMK (B YAaCTHOCTH
KOOPJAMHATHBIX HOMEPOB CTaHIUMN);

® T[IPOBEPKE M KOPPEKTUPOBKE popMaTa apXHUBHBIX 3AIMUCEH;

® TIEPEKOIUPOBKE OTJICITBHBIX BUJIOB COIMYTCTBYIOIIEH
METEOPOIOTHIECKON nHPOpMAIIHH;

® [IEPEKOJMPOBKE PE3YJIbTATOB, MOJYYEHHBIX B HOUHOE BPEMS CYTOK, UYTO
MTO3BOJIMJIO Pa3AC/INTh 3a0paKOBaHHBIE U OOBEKTUBHO OTCYTCTBYIOIIHE
JIaHHBIE;

® BBEACHUIO €IUHOIO aJrOPUTMA pacuera CyMM paJHalvy 3a Pa3Iu4yHbIE
WHTEPBAJIbl BPEMEHU.

[Ipu pa3paboTke aaropuT™Ma BepupUKaAIUU YUUTHIBAJICS OIMBIT MIPOBEICHUS
KOHTPOJISI ~ aKTHUHOMETpUueckod  uHbopmarmu B MUPOBOM  IIEHTpE
panuanuoHHbIx gaHHbIX (MIIP) u AAHUU.

B pesynbrare npoBepku u mpeoOpa3zoBaHus 0a30BbIX apXUBOB «CpoyHbIE
HaOmoaenus» (¢dainel ¢ umeHamu srok. MGG) u «Peructpamusy (daimasr ¢
umeHaMu RegmMMGG u RegMMGG) no pa3paboTaHHOMY aJlrOPUTMY OBLITH
chopMHpPOBaHbI HOPMAIM30BaHHbIE (WCIIPABICHHBIC) AapXuUBHBbIC (aWIBl C
nmeHaMu SRNNNNNNN, RegmMMGGNew u RegMMGGNew, crTpykrypa
KOTOPBIX TOJTHOCTBIO COOTBETCTBYET CTPYKType HCXOAHBIX (aiimoB. AHanu3
MoKa3al, 9TO B pe3yJbTaTe MPOBEACHHOTO MPEoOPa30BaHUS UCTIPABICHUS ObLITN
BHeceHbl B 30% oOmero konnyecTBa 3anuceil. Kimaccudukanus BpISIBICHHBIX B
HCXOAHBIX (hailyiax ommOOK mpeacTaBicHa Ha puc.l.



owubku -

AHaJIu3aTop apXuBoOB

Puc. 1. Pacnpenesienne (%) ommmO0YHbIX TAHHBIX B
HCXOHbIX aPXUBHBIX (aijiax

Bl Oumbku B KOOPAWHATHBIX HOMEpax
OmmOKH B 9aCOBBIX CyMMax
OmubKH B CYyTOYHBIX CyMMax

B Ommbxu B MeCSYHBIX CyMMaXx

B8 Omn6xu B KomupoBKe

Janpheiiee npeoOpa3zoBaHre HOpMaTn30BaHHBIX (aiiiioB RegmMMGGNew
u RegMMGGNew (apxuB «Perucrpanus») mo3Boiauiao0  chopMUPOBATH
noctadnonabie  Gaitel NNNNNNN u mNNNNNNNN, koTopbie Hapsgy ¢
daiimamu SRNNNNNNN (apxuB «CpouHble HaOIIOACHUS), 00pa30BaId CUCTEMY
NOCTAHIIMOHHBIX APXUBOB KJIMMATOJIOTMYECKOr0 THUIIA.

Bepuduxauus u mnpeobpaszoBaHue 0a30BbIX apXWBOB OCYIIECTBISLIACH C
IOMOIIbIO CHELMANBHO co3/aHHOro mnakera nporpamm PCBJ] «AxTuHOMETpHSI».
[Taker mnporpamm PCBJl  «AKTUHOMETpPHS» UCIOJIB3YeT  OOBEKTHO-
OpPUEHTUPOBAHHBIN sI3bIK IporpamMmmupoBanus Delphi 6.0. BeixogHble u BXOgHbIE
JAHHBIE MPEACTABIISIIOTCA B BUJAE TEKCTOBBIX (hailjioB, MHPOpMaUUsa U3 KOTOPBIX
MOKET OBITh CYMTAHa IIOCPEJICTBOM IPOCTEHUIIET0 TEKCTOBOIO peaaKkTopa
WordPad nin aHanorugsoro emy.

[Taker nmporpamm PCBJl «AKTHHOMETpHUS», CTPYKTypHash cxema KOTOpPOIO
OpuUBEJIEHAa Ha pHUC. 2, COCTOMT U3 Tpex OsokoB. B mnepBom Onoke c
HCII0JIb30BAaHUEM ITpOrpaMMHBIX Moayieil «IIpoBepka u KOppeKTHUpOBKa (ailiioB»
OCYILIECTBISETCSl BEpUPUKALMSA HCXOAHBIX apXMUBHBIX (ailyioB U QOpMHUPYIOTCS
Hopmanin3oBaHHble apxuBbl SRNNNNNNN, NNNNNNN 1 mNNNNNNNN.
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Bo Bropom 610ke HOpmanuzoBaHHble apxuBbl SRNNNNNNN, NNNNNNN

n  mNNNNNNNN
ATMSRNNNNNN,

nmpeoOpa3yroTcss B CHCHUATW3UPOBAHHBIE  ApPXUBBI
mSumNNNNNNN, NNNNNNNCodeRegMaxMin,

NNNNNNNRegMaxMin, NNNNNNN.alb, albGG.txt, npenHazHaueHHbBIC IS
WH(POPMAIIMOHHOTO  O0ECMEUEeHHUS] KOHKPETHBIX uccienopanuii. Kparkas
XapaKTEepPUCTUKAa CPOPMUPOBAHHBIX CHEIUANH3UPOBaHHBIX apxuBoB PCBJI
«AKTUHOMETpHUS» NpUBeJeHa B Ta0. 1.

Taoaunua 1

OO0masi xapaKTepHCTHKA CllenMaJIn3npoBaHHbIX apxuBoB PCB/[ «<AKTHHOMeTpHA»

Nwms apxuBa

Conepxanue apxuBa

ATMSRNNNNNN

ApxuB ATMSRNNNNNN conepxkuT uHHOpMaIUIO O
MTHOBEHHBIX 3HAYEHHSIX KOPOTKOBOJHOBOW COJIHEYHOM
paaranuy (IpsIMOi, MPSIMOM HA TOPU30HTAIILHOM NIOBEPXHOCTH,
paccestHHOM, CyMMapHOI) mpu sicHOM Hebe, ab0eo,
COMYTCTBYIOIIEH HAOIIOCHUIO METECOPOTIOTHYECKON
uH(GOPMALIMKM U XapaKTEPUCTUKAX MPO3PAYHOCTH aTMOChephI
(ko3 duruente npospaunoctu P,, hakrope mytHocTH T),
MHJIEKCE MYTHOCTH N, a3p030JIbHOM ONTHYECKOU TOJIIINHE
atMocdepsl T, ) s ctaniuii osiBiiero CCCP 3a mepuon 1976
- 1993 rr., st cranumid Poccuu 3a nepuog 1976 — 2004 rr.

MmSUumNNNNNNN

ApxuB mSumNNNNNNN coaepxut uHdopmauio o
MECSYHBIX CYyMMax paJlallioHHOro 0ajaHca U ero
COCTABIISIOIINX, MECSIIHON TIPOJOKUTEIILHOCTH COJTHEYHOTO
CHUSTHUS, @ TAK)KE HEKOTOPHIX PACYETHBIX XapaKTEPHUCTHUKAX.

NNNNNNNCodeRegMaxMin

Apxusl NNNNNNNCodeRegMaxMin conepxat
nH(popMaInio 00 SKCTPEMaTbHBIX YaCOBBIX CyMMax paJHariiu
Y paJalliOHHOr0 OajlaHca, OTCOPTUPOBAHHYIO O BUAAM
paguanuy, A KOHKPETHOTO Mecsiia ¥ Tojia 0 CTaHIUsAM
osiBirero CCCP 3a mepuog ¢ 1976 mo 1993 r. u o craHmusm
Poccuu 3a nepuon 1976 — 2004 r.

NNNNNNNRegMaxMin

ApxuBsl NNNNNNNCodeRegMaxMin conepxat
uHpOpMaIHIO 00 SKCTPEMaJIbHBIX YaCOBBIX CyMMax pagualuy u
pasMamoHHOro OanaHnca JUIsi KOHKPETHOTO MecsIia U ToAa 1o
cranuusam ObiBiiero CCCP 3a nepuoa ¢ 1976 mo 1993 r. u o
cranimsiM Poccun 3a nepuon 1976 — 2004 r.

albGQG.txt

Apxussl albGG.txt cogepxaTt HHGOPMAIIHIO O CPETHUX 32
MECSII YaCOBBIX 3HAYCHHSIX aTb0e10 (CPETHEM CYTOUYHOM XOJIC
anpoeno) aiis crannuii opiBiero CCCP 3a mepuoa ¢ 1976 o
1993 r. u gys ctanumii Poccun 3a nepuoa 1976 — 2004 r.

NNNNNNN.alb

ApxuBet NNNNNNN.alb conepxkar nuadopmaruio o cyTouHOM
X0J1e anp0e0 (CpeaHeYacoBbIX 3HAUCHHIX allb0e10) st
KOHKPETHOTO JIHA, Mecsilia U roja 1o ctaniusam osieiiero CCCP

3a nepuoj ¢ 1976 no 1993 r. u no cranusm Poccun 3a nepuon
1976 — 2004 .
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Tpernii O6mox mporpamMmm  pa3paboTaH sl TPapUUIECKOTO MPEACTABICHUS
uH(opMalmm, coepxaiiencs B CrieualIu3upOBaHHbIX apXUBaXx.

B nenom maxker nporpamm PCBJ] «AxTuHOMETpHS» BKIIOYAET B c€0s1 BOCEMb
MPOTPAMMHBIX MOJYJIE€H, W3 KOTOPBHIX JBa OOCCIEYMBAIOT TIPOBEPKY U

KOPPEKTUPOBKY 0a30BbIX (paiijioB, Mmectb - (HOpMUpPOBAHHE BBHIOOPOK U
BBIIIOJTHEHUE pACUETOB IO 3aJaHHBIM alrOpUTMaM, 4YEThIpe — IOCTPOEHUE
rpauKoB.

Brimonnennast akryanusanus 60a30Beix apxuBoB PCBJl «AxkTuHOMETpHSD
CYILLIECTBEHHO pacCIlIUpHUiIa BO3MOKHOCTH VIS UCIIOJIb30BaHUs aKTHHOMETPUUECKON
uH(hOpMAIIM B HAYYHBIX M TPUKIAJHBIX HCCIEIOBAHUAX, 3aMETHO COKpaTHia
3aTpaTbl BPEMEHH Ha TOWUCK HHTepecymomeid uHpopmannu u ¢GopMUpPOBaHUE
BBIOOpPOK B yAOOHOM mnsi paboTel Buae. PaspaboraHHble Ha JaHHOM 3Tare
coBepuieHCTBOBaHUsI PCDBJl «AKTMHOMETpHUS» CHENMAIM3UPOBAHHBIE APXUBBI
OpelHa3Ha4YeHbl I MPOBEACHUS KIMMATOJOTMYECKUX OOOOUIEHUH U BEACHUS
MOHHUTOPHUHTA paJuallMOHHBIX (PaKTOPOB KJIMMAaTa.

HNanwuetimee pazsutue PCBJl « AKTUHOMETpUS» TOJKHO 00eCreurnBaTh
® CO3/1aHUE apXMBOB PA3JUYHOTO HA3HAYEHUS C YJIYUYUIEHHBIM KauyeCTBOM
JTAHHBIX;
® CO3JaHME KaTajiora O COCTaB€ M  COJNEPKUMOM 0a30BBIX U
CIEHUAIN3UPOBAHHBIX APXNBOB;
® CO3[]aHME CHUCTEM II0 MOJArOTOBKE CIPAaBOK M 0030pOB C aHAIM30M
TEKYLIEro COCTOSHMSI pauallMOHHBIX (PaKTOPOB KIMMAaTa;

® pa3pabOTKy TEXHOJOTHI MOIMOJIHEHUs 0a30BBIX apXHMBOB HMCTOPUUECKOU

uHdopmarmen, Xxpansiieiics Ha OyMa)KHbIX HOCUTEISIX.

Tperbsi T11aBa  MOCBAIIEHa  pa3pabOTKE  CHCTEMbl  MOHHUTOpPUHTA
IPO3PavyHOCTH  aTMoc(epbl, MpPEeACTaBIsAOIMEed  co0oil  MHPOPMALKUOHHO-
OPOrpaMMHBIM  KOMIUIEKC JJIsi  BBIABIEHUS  [POCTPAHCTBEHHO-BPEMEHHBIX
U3MEHEHUN MYTHOCTH aTMOC(EpHI.

CrpykrypHas cxema (GopMUPOBaHUS UHPOPMALMOHHON 0a3bl MOHUTOPHHIA
IPO3pavHOCTH aTMOC(EPHI MPECTABIEHA Ha puUC. 3.

NHpopMallMOHHYI0O OCHOBY CHUCTEMBI COCTaBISIOT apxuBbl «CpouHbIe
HaOmoneHus» u  «Peructpauus», Ha OCHOBE KOTOPBIX CPOPMHUPOBAH
«UCTOPUYECKUI» OJIOK CHCTEMbl MOHMTOPHMHIA IMPO3padyHOCTH atMocdepsl. s
MOTIOJIHEHUS ~ CHCTEMbl  TEKYIIMMH JaHHBIMH  HCHOJb3YIOTCS apXUBBI,
dbopMupyembie B poIiecce perysipHOil 00pabOTKHM JaHHBIX CETEBbIX HAOIOIEHUI
(P2_SRO.ARH u ARHIV.P2).

OCHOBHOM 4YacThl0O CHCTEMbl MOHUTOPWHTA MPO3PAYHOCTU aATMOCHEPHI
ABIISIETCS ClIeMaIbHO pa3paboTaHHas, nepsas B cocrae PCB/] « AktuHoMeTpus»,
uHpopmanmonHo-cnpaouHas cucteMa (MCC) «IIpo3zpaunocts aTMochepbi».

NCC «IIpo3paunocTs aTMOchepsl» peanu3yeT YHUPUIUPOBAHHBIA MOAXO0I K
pacueTy  OCHOBHBIX  XapaKTEpUCTUK  IPO3padyHOCTH  aTMochepsl,  Kak
UHTETPAJIbHBIX, TaK U a3po30ibHbIX. CHucTeMa (pyHKIMOHUPYET B cpene Access—
2003, wumeer IpyKeCTBeHHBbIM wuHTEepdeiic u obecrneynBaeT  MaKCUMaJIbHO
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yI0OHBIC yCIIOBHS PalOOTHI MOJIb30BaTeNNe. Bxoasimuii B cucteMy 070K « AHAIU3
JaHHBIX»  OPEIyCMaTPUBACT  BBIOJHEHUE 8-M  paA3IUYHBIX  OPOLEAYD,
oOecrieynBalOMUX O00pabOTKY M aHAIKW3 BPEMEHHBIX pAJIOB XapaKTEPUCTHK
IIPO3PAYHOCTH aTMOC(EpPHI.

ApxuB “CpoyHble SRMMGG
RE T P2_SRO.ARH
ApxuB “Peructpauunsa” ARHIV.P2
p p MocTaHUMOHHbIE apxvBbl SRNNNNNNN
CPO4HbIX HaboaeHUN
” MocTaHLMOHHbIE apXuBbI.
NCC “lNMpospayHocTb
ATMOCKEpLI” XapaKkTepucTmku Npo3payvHoOCTm ATMSRNNNNNNN
aTmocdepsbl (MO cpokam
HabnogeHnn)
XapakTepucTuk1 Npo3payvyHoOCTn XapakTepuctuku
Nno CTaHUUSAM U pErMOHaM NPO3paYHOCTN MO CTAHLUSAM
(MecsyHoe paspelueHue) (cyTouHOE paspelueHue)
| | L

Fpachukut C CyTOUHBLIM Panbl cyTOuHbIX
FEIELD WS L SR paspeLLeHreM 1 ornbatoLmumm XapaKTepucTUK
LS ] ek pk = oo KPUBLIMU MO 33@HHbLIM npo3paYHoCTH
(TaGJ'IVILI,bI 7 rpad)MKM) MaTpuuamM ocpefHEeHUs! (TaGnMlel n rpaCbVIKVI)

Puc. 3. UndpopmanuoHHasi 6a3a MOHUTOPHUHIA NIPO3PAYHOCTH aTMOC(pepbI

CucTtema BBIMOJIHIET PacyeT CPEIHEMECSYHBIX 3HAYCHUN XapaKTEPUCTHUK
IPO3PaYHOCTH M UX AaHOMAJIUW, OCYLIECTBJISET BBIOOPKY HSKCTPEMAaJIbHBIX
3HQUEHUM 3a 3aJaHHBIA [EepUOJ], BPEMEHU, OLICHUBAET IOBTOPSEMOCTD
Pa3IUYHBIX Tpajalliii MPO3PAUYHOCTH B PA3IUYHBIX IMYHKTaX 3a BBIOPAaHHBIN
NepuoJ BPEMEHU M MOBTOPSIEMOCTh PA3JIMYHBIX Tpajalliii NpO3padyHOCTH Ha
OJHOM CTaHLMHM 32 Pa3IMYHbIE NEPUOABLI BpEMEHU. Pe3ynbTaTbl CTATUCTUYECKOU
00pabOTKH UCXOMAHBIX PSJIOB MIPEACTABISIOTCS B BUJIe TaOIUIl U TpaduKoB.

B nononnenne k UCC «Ilpo3paunocts atMocheps» Al OTIEIbHBIX CTaHIUN
U pernoHoB Poccun copMHUpOBaHBI PAIbIl MECSYHBIX M TOAOBBIX 3HAUCHUMN
OTJENIbHBIX XapaKTePUCTHK MPO3padHOCTH ((pakTropa MyTHOCTH JIMHKe, MHIEKCa
MYTHOCTH, a3pO30JIbHON ONTUYECKOM TONIIMHBI atMoc(epsl) B Buae Xls-¢aiinos,
coJiepkaiux Tabnuubl ¥ rpadpuku. Ha rpadukax mpencraBiieHbl:

XOJI XapaKTEPUCTUK MPO3PAYHOCTH BO BPEMEHH JIJISl OTICIBHBIX MECSIICB
3a TOJ] B IIEJIOM, JJUHHH TPCHJIOB U X YPaBHCHHUS;

THCTOTPAMMBI  TIOBTOPSIEMOCTH MECSIYHBIX aHOMAJIMHA XapaKTEPHCTUK
NPO3PAaYHOCTH  TIO0  TpajalusM  JUIS  aHAJTU3UPYEMBIX  IEPHOJIOB
HAOIIOICHUII;
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e CpEAHMH 3a QHAIM3UPYEMBIM MEPUOJ TOMOBOM XOJ XapaKTECPUCTUK
IIPO3PAYHOCTH C YKA3aHUEM U3MEHYMBOCTU MECSYHBIX BEJIMYMH.
IToronHeHne apXxuBOB MECAYHOIO pPaA3pPELICHUS MOMKET OCYIIECTBIATHCSA C
OTCTaBaHUEM B IIpelesax IOJIyrojJa OT peanbHOro BpeMeHH. OHM IO3BOJISIOT
OLICHUBATh AHOMAJIMM XapPaKTEPUCTUK IIPO3PAYHOCTH OTHOCUTEIIBHO CPEIHHUX 34

JT00BIE  MEPUOJIBI. CoBMecTHOE ucnons3oBanue MCC «IIpo3paynoctb
aTMOC(epbl» U CHEIUATH3UPOBAHHBIX IOCTAHIIMOHHBIX APXUBOB, IO3BOJISET
MPOBOJUTH  JCTAIBHBIN aHaJIU3 JIOJTONEPUOJHBIX M KOPOTKONEPUOIHBIX

U3MEHEHUN MYTHOCTH aTtMocdepbl Ha Tteppuropun Poccum B 1emom u B ee
OTIEIBHBIX PErHOHAaX M COCTaBJIATh HA PEryJsIpHOM OCHOBE 0O030pBHl €
XapaKTEPUCTUKON peXUMa MYTHOCTH aTMOC(EPHI 32 OTAEIbHBIE TObI.

JInst  OLEHKM  BHYTPUMECAYHBIX M3MEHEHH MYTHOCTH  aTMoc(hepsl
pa3paboTaHHasl CUCTEMa MOHUTOPHHIA COAEPKUT APXUBBI XApaKTEPUCTHUK
IPO3PAaYHOCTH MO CpOKaM HaOMoAeHUH, CHOPMHUPOBAHHBIX B pE3yJibTare
npeoOpa3zoBaHus HOPMAaJIN30BAHHBIX apXUBOB SRNNNNNN B
crnenuanu3upoBanHbie  apxuBbl ATMSRNNNNNN, a Ttakxke apXuBbl C
uHpopManMel CyTOYHOIO pa3pelieHUus] O METEOPOJIOrMYecKUX MapaMmerpax
(TeMIieparype M BJIQXHOCTH BO3JyXa) M TaKMX XapaKTEPUCTUKaX IPO3PavyHOCTU
aTMocQephl, KaKk NpsMasi pajnalus, IpuBeaeHHas K Beicote conrna h=30° (S,,),

K03 dumenT mnposzpaynoctu P,, dakrop mytHoctu T,, mHaexkc myTHOCTH N,
ocinabieHue paauanuu a’pososieM (AS,).  ApXMBBI CYTOYHOTO pa3perieHus

IO3BOJISIIOT  AHAIM3UPOBATh BHYTPUMECAYHYIO HM3MEHYMBOCTH I1apaMETPOB
MYTHOCTH W  BBIABJIATH II€PUOABI AHOMAJIBHOW MYTHOCTH, BBI3BaHHBIC
BO3JICHCTBUSMM JIOKAJIbHBIX (MECTHBIX) MCTOYHHMKOB M JIECHBIX IOXkapoB. [l
rpau4yecKoro aHajln3a JaHHBIX YKa3aHHBIX apXMBOB B COCTaB IaKeTa MPOrpaMMm
PCB/l « AKTHUHOMETpPHSD BKJIIOYEH CIIENUAIBHBIN IPOrPAaMMHBIA MO JIb.

YeTBepTas rjaBa MOCBAIICHA WCCICIOBAHUIO OCOOEHHOCTEH M3MEHEHUS
UHTETpaJIbHOM MyTHOCTH atMocdepbl Ha Tepputopun Poccuu 3a nocnegnue 30
net. [1yist KomMn4ecTBeHHON OIICHKH MYTHOCTH aTMOC(ephl UCIOJIb30Ballach TaKas
MIMPOKO pacIpoCTpaHEHHAs! XapaKTEPUCTHKA, Kak (hakTop myTHOCTH Jlnnke (T,),
XapaKkTepU3yIoMMiA  HAOMI0AaeMyl0  MPO3PadyHOCTh MO  OTHONIEHUIO K
MPO3PavyHOCTH HUAcIbHOW arMmochepsl, T.e. armocdepbl, HE cojepKamei
BOJISTHOTO TIapa M a’3po30JbHBIX yacTull. Pacuer T, mpousBoamics mo Gpopmyre:

7, =185 71850 1 g5 (1,
lgS, —1gs, S0

B KOTOpPOH S3p — MpsAMas COJIHEYHAsl paJuanus, MPUBEACHHAS K CpPeIHEMY
paccrosumio Mexny 3emieit u Connrem u Boicote Commia 30%; S, - comneunas
nocTosiHHas, paBHas 1.367 kBT/M”; S, - mpsMast COJTHEUHAs paMaLHs B HACATbHOM
atMocdepe, papHas 1.130 kB1/M” ipu Macce arMochepsl m =2

AHanu3 MPOCTPAaHCTBEHHO-BPEMEHHBIX W3MEHEHUN MYTHOCTH aTMocdepbl
BBIMIOJTHEH MO JaHHBIM 70 CTaHIUN, PACIONOXKEHHBIX B Pa3IMYHBIX PETHOHaX
Poccun, C HCHOJB30BAHMEM  pa3pabOTaHHOW CHUCTEMbl MOHHMTOPHHTA
MPO3PAYHOCTH aTMocQepsl: UH(OPMAIIMOHHO-CITPABOYHOMN CUCTEMBI
«IIpo3paynocTb aTMOc(hephl» U CHEIUATU3NPOBAHHBIX aPXHUBOB.

14



B pe3ynabTaTe NpOBENEHHOIO HCCIEAOBAHMS OBUIO YCTAaHOBJIIEHO, 4YTO B
nocnenHen yerBeptu XX BEKa XapakTep MPOCTPAHCTBEHHOI'O PACIpPEEICHUs U
roloBoro xoaa T, CyIIECTBEHHO HE HW3MEHWICSA IO CPABHEHUIO C MPEABLIYLIUM
25-netuem. Kak cnenyet u3 Tabia. 2 Haubosee BbICOKas NPO3pavyHOCTh aTMOC(epbl
XapakTepHa Il CEBEPHBIX PErHOHOB Kak Ha asuarckoit (ATP), Tak u Ha
eBponerickoit (ETP) tepputopum Poccun. Ha Tteppuropun Poccum MyTHOCTH
aTMoc(epbl BO3pacTaeT C CeBepa Ha IOI U C CEBEPO-BOCTOKA Ha IOro-3amall.
[upotueit xon T, 6onee BeipaxkeH Ha EBpomneiickoii Tepputopun Poccun. Ha
Asmarckoit Tepputopun Poccuu pocT MYTHOCTH C IIMPOTOM BBIpaKeH criadee,
OJIHAKO JIOIIOJIHUTEIBHO IPOCIIEKUBACTCA TECHACHIUA K YBEINYCHUIO MYTHOCTH B
HaIIpaBJICHUH C CEBEPO-BOCTOKA HA FOr0-3ama.

N3meHunBOCTH CPEIHETr010BbIX 3HAYCHUI T, XapaKTepu3yercs
ko3 dureHTaM BapHalMM ¢, KoneOmomumuca B npenenax 11 — 13 %. Ilpu
3TOM 3aMeTHas 4acTh Konebanuii T,, oTMeyaeMbIXx B OOJBIIMHCTBE PETMOHOB B
nepuoa ¢ 1976 mo 2003 rr., He BBIXOAUT 3a mpenensl + o (mus rora ETP
noBropsieMocTh T, B mpenenax =c cocrasnseT okoio 60 %, s ceBepo-BOCTOKA
ATP - 86 %).

Tabaununa 2
CpenHue MHOroJieTHHE rojoBble 3HaYeHHs T, M UX cTaTHCTHYECKHE XAPAKTEPUCTUKHU
[Tepuon ocpennenus
1976 — 2003 rr.
C UCKJIFOUEHHEM
s 30 GE9emEEE H(?BTOp?IeMOCTI) NEPHOJIOB MPOSBICHHA
Peruon 1976 — 2003 rr. (P%) romoBeix T, [MOCJIEACTBUNA
B IIpeJieriax: BYJIKAHUYECKHUX
U3BEPIKEHUN
T, (o} Cy,%0 +o +0.50 T, o
cesep ETP 2.73 036 | 13 72 39 2.67 0.16
uentp ETP 3.17 034 | 11 75 32 3.09 0.22
for ETP 3.68 0.34 9 57 32 3.45 0.27
Ypan 2.87 032 | 11 61 32 2.77 0.21
3anagnas Cubupb 2.72 0.31 11 86 54 2.63 0.17
ceBepo-BocTok ATP 2.54 0.31 12 86 28 2.45 0.13
Bocrounas Cubupb 2.72 0.31 11 82 32 2.63 0.17
ior ATP 2.75 029 | 11 61 28 2.68 0.18
Janbuuii Boctok 2.92 0.30 | 10 75 42 2.85 0.17

MakcuMasnbHbIe TOJOKUTEIbHBIE aHOMAJUU CPEIHETOJOBBIX 3HadeHuu T,
O0OYCJIOBJICHBI ~TPOSIBJICHUSIMH ~ TIOCJIEJCTBUM  BYJIKAHUYECKUX U3BEPKCHUU U
orMmeuarorcs B 1983 uw B 1992 r. HCKIIOYMTENHLHO BBICOKME aHOMaIuM T,,
nocturatomiye B 1983 r. 1.5-2.6 6,aB 1992 1. - 2.3 -3.4 6, He npuBenu, 0OJHAKO, K
CYIIECTBEHHOMY HM3MEHEHUI0 cpeaHux 3a noutu 30-nmetHuil nepuox. Cpennwue
MHOT0JIETHHE 3HaUeHus T, 3a «HEBO3MYIIECHHBIIN MEepUOJ] OKa3biBatoTCa Ha 2 - 4 %
HUKE CPEHUX 32 BECh PACCMATPUBACMBIN NIEPUO/I, HO HECKOJIBKO YCTOMYMBEE UX.

15



a)| 45 T2 Cesep ETP
4 - y =0,01x + 2,88
35 - R?=0,31
3
2,5 -
>
1976 1979 1982 1985 1988 1991 1994 1997 2000 Troan
0) , Tz IOr ETP
4 - y =-0,02x + 2,98 ;
3,5 - R*=0,47
3,
2,5 -
2,
1976 1979 1982 1985 1988 1991 1994 1997 2000 .-2&9.,3

B memom Ha (¢oHE CYIMIECTBEHHOW MEXKIOJOBOH W3MEHYMBOCTH T,
MPOSIBIISIFOTCSL  BIOJIHE OMNPEJCICHHbIE TEHJCHIUHU JOJATOBPEMEHHBIX U3MEHEHUU
MyTHOCTH. B mocnennee Tpuanatuierue B OOJBIIMHCTBE pPEruoHoB Poccuu
BBISIBJISIETCSl TCHJICHIIUSL K yMeHbIlIeHnio T, TUMUYHBIA npuMep Xoda CpeaHuX 3a
rog T, B AByx peruoHax Poccum mnpencraBieH Ha puc. 4, Ha KOTOPOM HapsiAy C
KPUBBIMM XOJIa CpPEIHUX TOAOBbIX T, M JMHUN JTUHEWHOrO TPEHAA MPUBEIICHBI
mapaMeTpbl JIMHUM TpeHna (ypaBHenns n  R7). HaGmomaemoe ymensmenue T,
COCTaBJIsIeT B pa3nuuHbIiX peruonax ot 0.1 1o 0.6% B rog.

Puc. 4. Muoroneruuit xon T, nist peruonos: cesep ETP (a) u ror ETP (0).

Anammm3 noBtopsieMmoctu (P,%) mecsaunbix anomanuii T,, BBIpaKEHHBIX B
noisax ¢ (c marom 0.5 ¢ ), 3a nepuon 1976 — 2003 rr., pe3yabTaThl KOTOPOIO
npeacTaBlieHbl B Tabs.3, TMOKa3al, 4TO aHOMalIHH T, C BEpOSITHOCTHIO HE MEHEe
60% He BBIXOJAT 3a NMpeeiibl + C.

OTtpuiiatenbHble aHOMAJIUU, MPEBBIIIAIONINE 0 a0COIIOTHOW BEJIMYMHE 26 B
paccMaTpuBaeMblii  mepuox BpeMeHH He HaOmoganuch. [lonoxutenbHbIe
AHOMAQJIMM NPEBBIIAOIIKAE 2, a WHOTAa M 3G CBS3aHbl C BO3MYLICHHUSIMU,
0OyCIJIOBJIICHHBIMH TIOCJICJCTBUSIMU  MPOSBICHUI BYJIKAaHUYECKHX H3BEP)KCHUU.
BeposTHOCTB MOSIBIEHUS TAKUX BBICOKUX aHOMAJIMM B PaCCMATPUBAEMBIN MEPUOL
He npesbimana 5%.

B paccmaTpuBaeMblil neproj BpEMEHH Ha PEXHUM MPO3PAYHOCTH aTMOC(EpPHI
OKa3ajy BIUSHUE J1Ba MOIIHBIX BYJIKAaHUYECKUX U3BEPKEHUA: Db YNYOH (anpenb
1982 r.) u Ilunary6o (uroHb 1991 r1.). Dddextsr >TUX U3BEpKEHUN
IIPOCJIEKMBAIOTCSA BO BpEMEHHBIX psifax T, Ha Bceul Teppuropuu Poccuu.
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Taoauna 3

Cratuctuyeckasi cTpykrypa nosropsieMoctu (P,%) mecsiunbIxX

anomasuii T, mo rpagauusim ¢

P, %
1976 — 2003 rr. 1994 — 2003 rr.
Perunon MeEHEE +o OoTc | Ooiee | MeHee +o oTc | Oomee

-o no2o 20 -C no2o 20

cesep ETP 19 71 5 5 35 60 6 5
uentp ETP 26 65 5 4 58 41 1 0

tor ETP 32 57 8 3 69 29 2 0
VYpan 26 61 10 3 49 49 2 0
3anagnas Cubupb 16 74 7 3 29 67 4 1
ceBepo-BocTok ATP 10 80 5 5 20 77 3 0
Bocrounas Cubups 23 67 5 5 54 45 0 1
tor ATP 26 64 6 4 62 38 0 0
Janpauii BocTok 16 72 5 5 37 61 2 0

Xon mecsunbix anomanuii T, (AT,=(Ti-Tcp)/C) B pa3auuHBIX pEruoHax

Poccun 3a derslpexyieTHMM NEPUOA, BKIIOYAIOMIMM TIOJ, KOTAAa IMPOU30LLIO0
U3BEpPIKEHME, U TPU MOCIEAYIOIUX roja (Bcero 3a 48 MecsleB) NMPEeACTaBICH Ha

puc.5. Ilo stum rpadukam OBUTM OMpeAeNeHbl MEPHOJbI AaHOMAIBHO BBICOKOU
MYTHOCTH aTMocdepsbl, 00yCJIOBJICHHBIE IIPOSIBIICHUEM IIOCJICACTBUN
BYJIKAHUYECKHUX U3BEPKEHUM.
4 - ~ -1991 - 1994
| /
3 N~ ~ ~ Curma
2 7 \ C A
/ AN
1 . — Vi \ Vi \
! \ ! e * A A
0 N J'\ \ T = /\r\-l f T T T \_\I T \4\.1// ‘v:v ‘V*\ / './
11 3"’5 M9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 4T 743 4547
2 Mecsu
5 o IOr ETP 1982 - 1985
4 - -1991 - 1994
3 a\ Curma
2 /"/ * // N\
\ . \
1 1 , LA N n '/\\_ \
£y % » 3 S~ vy ]
0 AL ar 7/ SO X S
\‘\ /\-". T y T T T T T T T T L 1 \\ T T
11 ¥ 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43/4347
2 Mecs

Puc. 5. Anomanuu mecsuHbIX 3HaueHUi T, (B AOJIAX cUTMa) MOCIE U3BEPKEHUS
ByskaHa DnpYudon (1982-1985 rr.) u [Tunary6o (1991-1994 rr.)
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[lockonbKy  BCIIEACTBUE  BYJIKAHUYECKUX  M3BEPKEHUH  €CTECTBEHHOE
COCTOSIHUE MYTHOCTHU aTMoOcC(epbl Pe3KO HapyllaeTcs, MpeICTaBIseT HHTEpEC
OLICHUTh TEHJCHIIMM U3MEHEHUsS MYTHOCTH B «HEBO3MYILEHHbIE» nepuoabl. Jlis
3TOro OBUIM PAacCMOTPEHBI Psibl CPEAHMX TOAOBBIX 3HaueHUil T, B KOTOpBIX
nanHeie 3a 1983 - 1984 rr. u 1992 — 1993 rr. ObUIM HCKIIOYEHBL. Pe3ynbTaThl
TAaKOr'0 aHaJIN3a «HEBO3MYIIECHHBIX» (YCIIOBHBIX) PSIOB JUISl OTACIIBHBIX PETMOHOB
IIPEICTaBIICHbI HA PUC.6, U3 KOTOPOTO CIEAYET, YTO TPEH bl TOAOBBIX 3HaUeHUU T,
CTaTUCTUYECKU 3HAYMMBI U OTPULIATEIIbHBI.

4T2
CeBep ETP y=0,01x + 2,81
3,5 - R*=0,62
3 ]
2,5
2 _
1,5 T T T T T T T T T T T T T T T T T T
1976 1979 1982 1985 1988 1991 1994 1997 2000rop‘
T2
4 A IOr ETP
3,5 1 y =-0,02x + 2,90
’ R?=0,67
3 _
2,5
2 _
1,5 T T T T T T T T T T T T T T T T T
1976 1979 1982 1985 1988 1991 1994 1997 2000

roa

Puc. 6. MHoronetHue U3MEHEHUsS CpEOHEroJloBbix 3HaueHud T, B
«HEBO3MYUICHHBIN» NEPUOJ HA ceBepe U rore ETP.

TpeHapl «HEBO3MYILIEHHBIX» PSAJOB T'OJOBBIX 3HA4eHUW T, COCTAaBIAIOT Ha
cesepe ETC — -0.4%, B nientpe — -0.45 % u nHa rore — okoso -0.5%. dnsa naetHux
3HaueHui T, BEJIMUYMHBI TPEHJIOB HECKOJIBKO OTJIMYAIOTCA OT TOJOBBIX: HA CEBEpe
ETP onu cocraBmsitot -0.3%, a B Ha ocTanbHOM Tepputopun Oym3ku Kk -0.6%. [{ns
OCTAJIbHBIX PErMOHOB TPEH[bl T'OJIOBBIX W JIETHUX 3HaueHWil T, MeHsATCS OT
-02% no  -0.6%.  IloBbllleHME MYTHOCTH, BBI3BAHHOE BYJKAHUYECKUMU
U3BEPKEHUSAMHM, NPUBEJIO K IOBBIIIEHUIO CpeIHUX rofoBeix T, Ha 3-4 % mnpu
YBEIIMYEHUH CPETHUX MECSIUHBIX 3HAUeHUH B npeaenax 1-6 %.

OcoOp1ii  WHTEpEC [UIsI HM3Y4YEHHUS pEXKUMa  MYTHOCTH aTtMocdepbl Ha
tepputopun Poccun npencrasisier nepuon ¢ 1994 nmo 2003 rr. Bo Bcex pernonax
Poccun B 3T TOABI NPO3pavyHOCTH aTMochepbl Oblla camMoil BBICOKOM 3a
NOCJIETHIOI0 4eTBepTh Beka. CpelHue rojoBble 3HaueHus T, IS yKa3aHHOTO
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nepuoga  okazanuch Ha 8 — 15% Hmxke  cpeaHerogoBeIX 3HaueHud T,
paccuuTaHHbIX 1A nepuoga 1976 -1995 rr.

AHomMasmn MecsuHbiXx T, B mepuox 1994 -2003 rr. Tak ke Kak U B
OpeabIAyleM Nepuoje B OONBIIMHCTBE CIy4YaeB YKJIaJbIBAIOTCS B MHTEpPBAN +G,
HO CTPYKTypa pPAclpeleNIcHUs] aHOMAJIMKM IO BEJIMYMHE MEHSETCS B YKa3aHHOE
IOCJIEIHEE JIECATUIIETUE 110 CPABHEHHIO C MPEIBIAYLIUM MEPUOJOM: IPOUCXOIUT
C/IBUT THCTOTPaMMbl B CTOPOHY OTPHULATENbHBIX BEIUUYUH (puUC. 7).

+0%6 T2CeBep ETP
35%
30% mp 1976-1993
25% A = Op 1994-2003
20%
15% -
10% -
5% - :I
0% ‘
9 9 9 9 9 9 9 9 9 9 9 ¢
553 gsogEaElgn
B 3 B 3 3 B B B 9 8 8 B B
¥ L5 9 £ 2 2 BN oo oA
8888888888888
406" T2 IOr ETP
35% |
30:% _— mp 1976-1993
25% O p 1994-2003
20%
15% |
10% -
5% -
O% 1 ‘I‘-‘ ‘ ‘
9 9 9 9 9 9 9 9 9 9 9 9 79
LN N5 5 90 90 2 2 NN oW oW
S 8 3882222 @agagq
B R B B B BB 98 8 8B B
ML L5 O 9 22NN s
8"8"8"8888888888

Puc.7. 'uctorpammsel moBTopsieMocTH (%) MECSIUHBIX
anomanuit T, Mo rpaganusM curma.
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YcraHOBIIEHHAs UIsl BCEeW TeppuTOpuM Poccum TEHAEHIMS K OYMIIEHHIO
atMoc(epsl MOXKET OBITh CBSI3aHA KaK C OTCYTCTBUEM KPYIHBIX BYJIKAHUYECKHX
U3BEPKEHUM, TaK U C AHTPOIIOIEHHBIM «3aTHIIbeM» nociieaHux 10 Jer.

3akjueHne u BbBIBOAbI

B pe3ynbrare TOpOBENEHHBIX HCCICAOBAHMM  MMOJYYEHBI  CIEIYIOLIUE
pe3yIbTaThI:

1. Ilo pesynpraTaM aHajgm3a COCTOSIHUS HWHGOPMAIMOHHONW 0a3bl
nporpammHoro obecnedeHusi PCBJl « AKTUHOMETpHS» IMOKa3aHO, YTO PEKUMHO-
CHpaBOYHbBIN OaHK JAHHBIX «AKTUHOMETPHs» COJAEPKUT UH(OpMaLHIO, KOTOpas ¢
YCIIEXOM MOJKET MWCIOJIB30BaThCA ISl  BEICHUSA Ha PEryJSIPHOM OCHOBE
MOHHUTOPUHIA PAAHALIMOHHBIX (PAKTOPOB KIUMATA.

2. PazpaGotana u peanu3oBaHa YCOBEPIICHCTBOBAHHAS TEXHOJOTHUS
dbopMupoBaHUsS HOPMAIM30BAHHBIX U CHEIUATU3UPOBAHHBIX apxuBoB PCB/]
«AKTUHOMETPUS».

3. Pa3paboran u peaqu3oBaH KOMILIEKC MPOrpaMM AOCTyIa, KOHTPOJS H
npeoOpazoBanus uHGpopMannoHHO 6a3el PCBJ] « AKTHHOMETpHS», C TIOMOIIBLIO
KOTOPOro c(opMUpoOBaHbl BEpPUPUIMPOBAHHBIE M HOPMAJIU30BAHHBIE APXUBBI
«Cpounble HaOmoneHUs» U «Peructparus».

4. CdopmupoBan Habop  crnenuaau3upoBaHHbiXx  apxuBoB  PCBJI
«AKTUHOMETpPUS», MPEJHAZHAYEHHBIX ISl aHAIM3a TEKYIIUX U JI0JITOBPEMEHHBIX
U3MEHEHHUI KJiuMmaTa, MpPOBEIEHUs MPUKIATHBIX W HCCIEA0BATENHCKUX padoT.
Cpenn  copMHUpPOBAHHBIX  CHEIUATU3UPOBAHHBIX  ApPXWBOB  HamOoJee
BOCTPEOOBAaHHBIMU SIBIIIIOTCS apXMBBI XapaKTEPUCTUK MPO3PAYHOCTU (JaHHBIX
cpounblx HabmoaeHud npu sicHom Hebe, ATMSRNNNNNN), mecsuHbIX CyMM
pamuanuu (MSUMNNNNNNN), 3KcTpeMalbHBIX YaCOBBIX CYMM PadallMOHHOTO
OayaHca 17} ero COCTaBJISAIOIIMNX (NNNNNNNRegMaxMin,
NNNNNNNCodeRegMaxMin), apxuBbl  €XKEYaCHBIX 3HAYeHUU  ambOeo
(cyrounsix, cpenqueMecsiunbix: albGG.txt, NNNNNNN.alb).

5. Cozpmana crnenuaJu3upoBaHHas HMHPOpMalMOHHAs ©0a3a MOHUTOPHUHIA
IPO3PAYHOCTH aTMOCHEphl M KOMITIEKC MPOrpaMM IS aHaIW3a U TpadudecKoro
npe/cTaBlieHus MarepuanoB. Pa3paboTaHa TEXHOJIOTHS BEJACHHUS U TOMOJHEHUS
uH(pOopMaIMOHHOM 0a3b MOHUTOPUHTA TPO3PAYHOCTH aTMOC(hEPHI.

6. B cocraBe PCB/l «AKTHHOMETpHS CO3[aHa MepBasi ClelUaIn3upOBaAHHAS
uHpopMmarmonHo-cnpaBouHas cucrema (MCC) «IIpo3pauHocts atMocdepbl», ¢
UCIIOJIb30BAaHUEM KOTOPOM BBINOJIHEH aHAJIU3 IPOCTPAHCTBEHHO-BPEMEHHBIX
U3MEHEHUN MYTHOCTH aTMOC(epbl Ha TEPPUTOPUHU OTAEIBHBIX pernoHoB Poccun
3a nocnennue 30 ner.

7. B pesynbrare ucciaeAOBaHHS ~MYTHOCTH aTtMochepsl Ha TEPPUTOPUHU
Poccum 3a mepuon 1976 — 2003 rr. ycTaHOBIIEHO:
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e Kak s CpelmHErofoBbIX, TaK W JUIsl CpeAHEMECSYHbIX T, XapakTepHa
CYIIIECTBEHHAs] MEXT0/I0Basi U3MEHYUBOCTh. [Ipu 3TOM moBTOpsiemocth T,
B mpeaenax +c cocrapisieT nopsaaka 70%. IlonoxxurenbHble aHOMaIUU
MECSYHBIX M TOJOBBIX T, TIPEBBHIIIAIOIINE 206, 00YCIIOBJICHBI
MPOSIBJICHUSMH TTOCJICICTBUN MOITHBIX BYJIKAHWUYECKUX U3BEPKCHUM.

o TlocneactBusi u3BepkeHust ByJkaHoB Oib Yuvon u [lunatybo B psgax
MECSYHBIX U FOJOBBIX 3HAYEHUH MYTHOCTH ITOBCEMECTHO U BBIPA3WINCH B
PE3KOM M yCTOMYMBOM IOBBIIIEHUHA MYTHOCTH, HACTyNaromeM ciycts 5-10
MECSLEB ITOCIE U3BEPKEHUSA, U B HAPYLIEHWH I'OJOBOI0 XOJa MYTHOCTH,
IIpoaoJpKaromemMcs B teueHne 7—20 mecsues.

e  Tpenasbl B panax rogoBbIX U MecA4HbIX 3HaueHul T, 3a 1976 — 2003 rr. B
MOIABJISAIONIEM OOJBITMHCTBE CIIy4aeB YKa3bIBalOT Ha POCT MPO3PAYHOCTH
atMoc(ephl, HO He BCerJa CTaATUCTUYECKH 3HAYUMBI.

e B uepuoa c 1994 r. no 2003 rr. yMeHbIIEHUE MYTHOCTH (CPEIHETOJOBBIX
3HaueHu T, oOTHOCUTENbHO cpeaHux 3a nepuonx 1976-1995 rr.) B
pasnuuHbix peruoHax Poccum cocraBumo ot 8 mo 15 %. Drtor mepuon
XapaKTepHU3yeTcsl  camMOl  BBICOKOM  IPO3PAYHOCTBIO  aTMoc(hepsl,
oTMedaBLIencs Ha Tepputopun Poccnn B mociiennent uetBepty XX BeKa.

[Tonyuennsle pesynbraThl peann3oBansl B ['Y «I'T'O» n B Hacrosmee Bpems
UCIOJIb3YIOTCS TIPU IPOBEAEHUM IOJHOTO KOMIUIEKCa padoT MO BepUPUKALUU U
coBepiieHCTBOBaHUIO  WHGpopMmarmonHo  0a3el  PCBJl «AKTHHOMETpHUSY.
CdopmupoBaHHble B  Ipoluecce pabOThl  CIEUUATM3UPOBAHHBIE  APXMBBI
CYLIECTBEHHO PAaCLIMPSIOT BO3MOXHOCTH HCIIOJIb30BAHUSA AKTUHOMETPUYECKOU
uHpopMalMu B NPUKIATHBIX HCcleAoBaHUAX. PaboTsl 1o JanbHeWemy
coepmienctBoBanuio PCBJl  nmomkuel  OBITH  HAmpaBlieHBl Ha  CO3JAaHHE
IIPOTPAMMHBIX ~ CPEACTB, IO3BOJISIOLIUX pacIIMpUTh  BO3MOYKHOCTH  JUIS
WCIIOJIb30BAaHUSI AKTUHOMETPHUUYECKOW WH(OpPMAIlMM B HAyYHbIX W MPUKIAIHBIX
UCCJIEIOBAHHUSIX.
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