E. JI. Acmaxosa

HccaenoBareibcKkasi TEXHOJOTHSA YHCIEHHOTO CPeTHECPOYHOT0 MPOTHO3a MOT0/AbI
B 'mapomeruentpe Poccun

JocTrxeHuss B HAy4YHOM MOHUMAaHUU (PU3UYECKUX MPOLECCOB, OMPENESIONINX TUPKYISIIIHIO
aTMoc(eppl, 3HAYUTENBbHBIN Nporpecc B 00JacTH KOMIBIOTEPHOW TEXHHUKH, CPEACTB CBSI3H,
METOJIOB M CPEICTB HaOIOJIeHUI OOYCIOBUIIM CYIIECTBEHHOE YIy4IIEHHE KaueCTBa YHCICHHOIO
nporHo3a mnoroasl B mnocieanue 10-15 ner, 4yTto BO MHOrMX CTpaHax JaeT 3aMETHBIN
SKOHOMHMYECKUNH U couuanbHbeli 3¢dexr. B Poccunm peanbHble BO3MOXKHOCTH IPOBEICHUS
MHTCHCUBHBIX HAy4YHBIX HCCJIEIOBAaHUI B OOJACTH YMCICHHBIX MPOTHO30B MOTOJbI MOSBUIUCH
nociae  ycraHoBku B 1996 r. B I'BIl Pocruapomera cymep-OBM CRAY Y-MPSE c
osicTpoaciicTBueM Goiee 2 Thic. Meradion (1 Meraduon = 1 MiiH  omepaiuii ¢ miaBaroIei
TOUKOW B ceK). JlaHHas cTaThsl MOCBAIICHA MPOOIeMe YIydlIEHUS KauecTBa YHCICHHBIX METOJI0B
CPEIHECPOYHOI0 IPOrHO3a MOTOAbl Ha 3TOM BRIYUCINUTENBHON TIaT(opme.

ITocTanoBKa 3agaun

TexHoNOrMsl 4YUCIEHHOro cpegHecpoyHoro mnpornosa mnoroasl (CIII) - 310 OGonbLIOH
KOMILJIEKC 3a/1a4, BBIIOJIHAEMBIX [10CIIE10BATEIbHO:
® [PENpPOLECCUHI JaHHBIX OOBEKTMBHOTO aHanu3a  (MOArOTOBKAa MCXOJHBIX JaHHBIX Ha

MO/JICJIBHOM CETKE U B IIEPEMEHHBIX MOJEIIH);

e HeIuHeHHas WHUIMAIU3ALMs 110 HOPMAJIbHBIM MOJAaM MCXOJHBIX METEOPOJIOIMYECKHX MOJIei
(TPOBOAUTCS B LEAX YJIyUIIEHUs] B3AaUMHOI'O COIJIACOBAHUS MCXOJIHBIX JAHHBIX M YCTPAHEHUS
JIOXKHBIX BBICOKOYACTOTHBIX MOJ B CHEKTPAIbHBIX PA3JIOKEHUAX MOJIEH OCHOBHBIX MEPEMEHHBIX
MOJICIIN );

® pacyeThl O CHEKTPAIbHOM MOJIeIN aTMOC(EpHI;

® TIOCTHPOLIECCUHI PE3YJIbTATOB YMCIEHHOTO MPOrHO3a (IpeAcTaBIeHUE BBIXOAHON MH(pOpMaLUu
MO/JIEJIM B CTaHJIAPTHOM BH/IE - HA PETYJISIPHON CeTKe, Ha CTaHJIapTHBIX YPOBHSX, B YJOOHOM JJIst
MOJIb30BATENsI BUJIE - M 3alIUCh B OOILEAOCTYIHbIE 0a3bl JAHHBIX);

® CTAaTUCTHYECKas  KOPPEKUUs  pe3yabTaToB  IMPOTHO30B  (IPOM3BOJIUTCS  KOPPEKIUS
IIPOrHOCTUYECKUX 3HAUYEHUH BBICOT I€ONOTEHIIMAIBHBIX TOBEPXHOCTEN U JIaBJICHUS HA YPOBHE
MOPSI C LEJIbIO YCTPAHEHHs CUCTEMAaTHUECKUX OINOO0K);

® pacueT OLEHOK Ka4eCTBa IPOTrHO30B.

OtmeTnM, 4TO KaKaasl U3 IEPEeUYMCICHHBIX BbIIIE 331a4 BECbMa CII0KHA, @ COOTBETCTBYIOLIEE
nporpaMMHoOe obecriedeHne 00beMHO (Tak, MPOrpaMMHOE OOecriedeHne 3aJjaud MHTETPUPOBAHUS
MoJenu atMocdepsl 3aHuMaeT okosio 30 ThIC. cTpOK TekcTa Ha sizbikax Poptpan 90 u Cu). Psag
npoOieM, CBS3aHHBIX C pPa3pabOTKOM M HACTPOHMKON pa3iMyHBIX 3JEMEHTOB TEXHOJIOTHH
paccMoTpeH B pabotax [2--5, 7, 11]. SAapom Texnonoruu CIIII sBasieTcst cnekTpaibHas MOIEIb
aTMocQepBhl.

Yucnennsiii CIIIT B I'mapomeruentpe Poccun ocymectsisuica ¢ 1985 r. nva 3BM HITACHI
3033 (1985-1996 rr.), a 3atem Ha OBM COMPAREX (c 1996 r.). OtmeTtnm, 4TO Maioe
OBICTpOJICIICTBHE M HEHAJSKHOCTh (YHKIIMOHUPOBAHMS yKa3aHHbIX Bblle OBM He TOibKO He
JIaBaJI0 BO3MOXHOCTH CYLIECTBEHHO YJIYUIIMTh Ka4€CTBO NIPOTHO3a (HAaIpUMEp, IIyTEM yBEIUYECHHUS
pa3pelIeHuss MOJIENN), HO M HEepeAKO NMPHUBOJIWIO K 3ama3/bIBAaHUI0O HEOOXOIUMOW CHHONTHKAM
nporHoctuyeckoil uH@opmauuu. Kpome TOro, BecbMa OIrpaHMYEHbl OBUIM BO3MOKHOCTH
YHUCIEHHOTO 3KCIIEPUMEHTHPOBAHUS.

B 1996 r. B I'BL] Pocrugpomera Obina ycrtaHoBieHna cymnep-OBM CRAY Y-MPSE c
osicTpoaeiicTBueM Oosiee 2 Thic. Meradnon. Ha DBM CRAY onepatuBHas texnosorusi CIIIT
cunepa (B 1998 r.) Obina 3amyiieHa B KOHpUrypauuu, npexiae (yHKIMoHHpoBaBuieii Ha DBM
COMPAREX: mnonychepa, TpeyroiabHoe yceueHue 1o 40 rapMOHHKaM; TOPU30HTAIbHOE
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paspemienue 128 x 32 Touku; BepTUKanbHOE pa3peuieHue - 15 g-yposneit (a0 20 rlla, 4 ypoBHS B
MOTPAHCJIOE); IIar mo BpeMeHu B mMojaenu - 1600 c; ydeT OCHOBHBIX IPOIIECCOB IOJICETOYHOTO
Maciurada - paJualuoOHHO-001auYHOT0 B3aHUMOJCHCTBUS, TypOyJeHTHOro oOMeHa Terjia U BIaru,
BJIQXKHON KOHBEKIIMM, IIPOLIECCOB Ha TOJCTHJIAIONIEH MOBEPXHOCTH, KpYyMHOMACIITaOHON
koHneHcanuu [1]. Haxke mpocroit mepeHoc cuctembl CIIII morpeboBan 3HaYMTENBHBIX PadoOT,
CBSI3aHHBIX CO CIEUU(PUKON HOBOUM BHIYMCIUTEIBHON TEXHUKH: CUCTEMY HaJ0 ObLIO MEpeBECTH M3
cpeast MVS B cpeny UNICOS (Bepcus OC UNIX, peanuzoannas Ha 9BM CRAY Y-MPS8E);
yuecTb 64-O6mtoByto miuHy ciioBa (Ha OBM COMPAREX mnmunHa cimoBa cocrtaBisiia 32 OuTa);
ONTUMU3UPOBATh MporpaMmHoe oOecneuenue cuctembl CIIII ¢ ydeToM BO3MOXKHOCTEH
BEKTOpH3AIlMd W TPUMEHEHHUs CTaHIApTHOTO MareMaruyeckoro obecneuennss OBM CRAY Y-
MP8E. Ve Ha 5Toil cTaguu MOTpeOOBAIOCH BBITOJIHEHHUE OOJBIIOTO KOJIWYECTBA YHCIIEHHBIX
9KCIIEPUMEHTOB U ICHO 0003HaYMIIaCh HEOOXOAUMOCTh CO3JJaHUS UCCIIEIOBATENIbCKON TEXHOJIOTUU
CIIIL, no3BoussOIIEel OPraHU30BbIBATH 3TH HKCIIEPUMEHTHI ONTUMAIIBHBIM 00pa3oM. [lanee, HOBbIE
BBIUMCIUTENbHBIE BO3MOXKHOCTH TO3BOJWJIM TPOBECTH MOJIEPHHU3AIMIO CHUCTEMBI, B TIEPBYIO
ouepellb, YIYULUIUTh MPOCTPAHCTBEHHOE M BPEMEHHOE pa3pelieHHe U paclIUpUTh 00JIacTh
WHTETPUPOBAaHUS Ha BeChb TI00yc, 4To M Obuto BbIMoJHEHO B 1998-2000 rr. PesymbTaThl 3TOM
paboThI onmucansl B ctathe A. B. ®posoBa u 1p. B HacTosieM coopuuke [8]. Jlannas pabora Takke
noTpeboBasa aKTUBHOTO IKCIEPUMEHTHPOBAHHUS.

Urak, nepenoc texHonoruu CIII na O3BM CRAY Y-MPS8E u ee nanbheiimee pa3Butue
noTpebOBa Il BBIMOIHEHHS OOJIBIIOTO KOJMYECTBA YMCICHHBIX SKCIIEPUMEHTOB. B cBOIO ouepenp,
camo mosiBieHue OwicTpozeiicTBytonieit IBM ¢ 6ombIIoi onepaTuBHON MaMSTHIO, TOMYCKAOLIEH
OJIHOBPEMEHHYIO pa0OTy MHOTHX IIOJIb30BAaTEIbCKUX 3a7a4, HO TMpH OTOM oO0iajaroiieit
OTPaHUYEHHBIM O0BEMOM JMCKOBOW MaMSTH, HOBBIE METOAbl TpadUyecKoro MpeacTaBICHUSI
uHpopMalliy, a TaKxke MnosBieHue B ['mapomernentpe Poccuu 3HAUUTENHHOTO KOJIUYECTBA MECT
JUIst paboOThl C yJAJICHHBIM JIOCTYIOM MOCTAaBHJIM 3aJad4y ONTHUMAalbHOM opraHusanuud padoT Imo
YHUCIIEHHOMY OJKCIIepUMEeHTHpoBaHH0. HeoOxomumo ObUIO  co3maTh HCCIIEIOBATENBCKYIO
texHojoruto CIIII, mo3Bomsiolyt0 B MHOTOMOIL30BATEILCKOM PEKUME JIETKO U YI0OHO paboTaTh
KaK CO BCEIl TEXHOJIOTHEH, TaK U C €€ OTJCIIbHBIMHU YacTsIMHU.

OcHOBHBIC IPUHIUIIBI OPTAaHHU3AIUH HCCIeA0BaTeIbCKOM TexHoornu CIIII

3agaya ONTUMM3AIMK IPOBEAECHUS YUCIEHHBIX 3KCIIEPUMEHTOB ¢ 00BEMHBIM MPOTrPAMMHBIM
KOMILJIEKCOM OOJIBIIMM KOJMYECTBOM IMOJb30BaTeled He HoBa. Tak, HCCleaoBaTeIbCcKas
TEXHOJIOTUSI UYUCIIEHHOTO JKCIEPUMEHTUPOBAHMS CyLIeCTBYeT B MeTeoposorndeckoM Oropo
Benuko6puranuu (UKMO), rae ¢ UM-monensto pabotatorT corpyanuku kak UKMO, Ttak u
["ajyeeBckoro LEHTpa KIMMaTHYeCcKuX ucciaenoBanui [9, 10]. Pa3BuTelii mosp30BaTenbCKUi
untepdeiic UM-Mozenu mo3BoJisieT UCCIIe0BaTeN0, MPAaKTHYECKH HE3HAKOMOMY C OpraHM3anuei
TE€XHOJIOTUM IPOTHO3MPOBAHMS, JIETKO BBINOJIHATh YHMCICHHBIE SKCIIEPUMEHTHI B MHTEPECYIOLIEH
ero obsactu. 3HaKOMCTBO aBTOpa CO CHENM(UKON OpraHU3alMM YUCIEHHBIX MCCIEOBaHUI B
UKMO wu npakThueckoe HCIOIb30BaHUE HCCIenoBaTeNbekod Bepcun UM-monenn BoO BpeMs
craxxupoBku B UKMO sBuiock ToaukoM K pa3paboTke wuccienoparenbekoil rexnonorun CIIIT B
I'mapomeruentpe Poccun.

O6c¢cyaum, 9To He0Ox0 MO nob3oBarento TexHonoruu CIII qs yno6HoH paboThI.

3aMeTHM, 4TO MpU paboTe ¢ TaKuM OOJIBIIMM MPOrPaMMHBIM KOMIUIEKCOM, KaK T€XHOJIOTHUS
YHCIICHHOTO MPOTHO3a, MOJIb30BATEI0 YacTO HE HY)KHO 3HaTh 0COOEHHOCTH pabOTHl OTAEIBHBIX €r0
COCTaBJIAIONIMX. Tak, Hampumep, MpH pabdoTax MO pa3BUTHIO MapaMeTpU3allUil MpPOIECcCOB
MOJICETOYHOr0 MacmTaba B MOJENM TOJb30BaTeNb OOBIMHO MOAM(PUIMPYET TONBKO YacCTh
IporpaMM MOJETH U HCHOJb3yeT OCTalbHbIe OJOKM TEXHOJOTHHM KaK «4epHbIH smmk». [losTomy
CJIEZIOBAJIO CO3/IaTh HEKOE HEM3MEHHOE SIIPO TEXHOJOTUH (0a30BYI0 BEpCHIO), K KOTOPOMY MOTJIH
Obl oOpariatecsi Bce Moiyib3oBaTenu. EcTecTBeHHO, 4TO i  OOBIYHBIX (HEMPUBUIETHPOBAHHBIX )
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MOJIb30BaTENeH 3TO SIpPO JOJDKHO OBITh HENOCTYNHO Juisi Monaudukamuu. Cneunduueckue

U3MeHEHUs (MX 0OBIYHO OTHOCHTEIIBHO HEMHOTO), BHOCUMBIE TOJIb30BaTelIeM B 0a30BYIO BEPCHIO,

JIOTUYHO XPaHUTh B IMOJIb30BATEIbCKUX (haiiyax, KOTOpbIE JOKHBI aBTOMATHUYECKU 3aMellaTh

6a3oBbie (haiiibl (K3 spa TEXHOJIOTUH) TPU MPOBEACHUN KOHKPETHBIX YHCIIEHHBIX 9KCIIEPUMEHTOB.

TakuM o00pa3oM MOKHO JIOCTHYh CYIIECTBEHHOM SKOHOMHH JHCKOBOTO MPOCTPAHCTBA U

o0ecneunTh Ui MOJIb30BaTENeH eMUHYI0 SKCIIEPUMEHTANIbHYIO 0a3y.

HeoOxomumbeiM  TpeOoBaHUEM K HCCJIEIOBATENILCKOM  TEXHOJIOTUH JOJDKHA — OBITh
BO3MOXXHOCTh TMOKOW HAacTpOHMKM BCEro KOMIUIEKCA, BKJIIOYas KaK BO3MOXXHOCTH HACTPOMKHU
cuctembl (ailioB BXOJHBIX U BBIXOJHBIX JaHHBIX, TaK U BO3MO>KHOCTH BapbUPOBAHUS OTIEIbHBIX
IporpaMM KOMIUIeKca U KOH(UTYpallUd CUCTEMBI.

Kpome Toro, HeoOXoquMO OBLIO Y4ecTh, YTO BCE yIayHble MOAM(PHUKAIMU TEXHOJOTUU B
KOHEYHOM UTOTe JOJHKHBI BHEJPATHCS B ONEPATUBHYIO MPAKTUKY, & CAMO PO UCCIIE0BATEIbCKOM
TEXHOJIOTUH JIOJKHO MEPUOINYECKH OOHOBIIATHCA B X0¢ pa3BuThs metoaoB CIIII.

[Ipynumas BO BHHMMAaHME BBIIIECKAa3aHHOE, a TaKXKe Y4uThiBas crenupuky padoT B
['unpomeruenTpe, ObUIO pemieHO, uTO HcciedoBarenbckas TexHojoruss CIIIT  pomkHa
YIIOBJIETBOPSTH CIAEAYIOIIMM OCHOBHBIM TPEOOBAHUSIM.

1. ObecneunBaTh BO3MOXHOCTH OJIHOBPEMEHHOI pabOThI pa3IMYHbIX MOJIb30BATENCH.

2. ObecrieunBaTh MAKCUMAJIBHO BO3MOKHYIO SKOHOMHIO JTUCKOBOT'O ITPOCTPAHCTBA.

3. IlpenocTaBnaTh MHUPOKUE BO3MOKHOCTU TMOKOI HACTPOWKHU CHUCTEMBI B IIEJIOM U €€ OTIEIbHBIX
qyacTeu.

4. OGnanate uHTEpGEHcOoM, MO3BOJAIONIUM JIF0OOMY IMOJH30BATEN0, UMEIOIIEMY MHUHHUMAaIbHOE
npencraBienue o texuonoruu CIIII, jerko HacTpaumBaTh CHUCTEMY, IPOBOJUTH UYHCICHHBIE
9KCIIEPUMEHTHI, OCYLIECTBIIATH 00pabOTKY pe3yabTaToOB.

5. ObGecrnieunBaTh MaKCHUMallbHO BO3MOXKHYIO aHAJOrui0 0a30BOM BEpPCHHM HCCIIEN0BATEIbCKOM
TEXHOJIOTUU C OINEpPaTHUBHOW TEXHOJOTHEW (YTOObI OOJErdyuTh MOCIEAYIolIee BHEIPEHUE
pa3paboOTOK B OINEPATUBHYI MPAKTHKY). lIpenocTaBisiTh BO3MOMKHOCTH OCYIIECTBIICHUS
KBa3UOMEPATUBHBIX MPOCUYETOB.

O6HoBneHue 0a30BOM BepCHM HCCIIEAOBATEIbCKOM TEXHOJOTHH CJEAyeT MPOBOJUTH
nepuoanyecku (Ha mepBoMm dTame, | pa3 B momnrona). Ilpy 3ToM HEOOXOaUMO B TeueHUE
MOCTEAYIONINX TONTOAa COXPAaHATH JBE BEPCHM HCCIEAOBATENbCKOM TEXHOJOTHH C LEJbI0
MPEIOCTABIICHUS TI0JIb30BATENSIM BO3MOKHOCTH 3aBEpIINTh CEPUI0 CBOMX JKCIEPUMEHTOB Ha
OZHOM U TOM K€ BEPCUU MOJIEIIH.

«CBenieHre» ONEpPaTUBHON U MCCIEI0BATENbCKOW TEXHOIOTUU B TUIAHOBOM MOPSIKE HY>KHO
IpOBOANTH pa3 B monroga. [Ipu oOHapyXeHHH CYIIECTBEHHBIX MOTPEIIHOCTeH B KaKOH-THOO
BEPCHHM TEXHOJIIOTUM (MM UCCIIEOBATEIbCKON WM OMEpaTUBHON) KOppEeKIHs JIOJDKHA
BBITIOJTHATHCS HEMEJIJICHHO C OMOBEIIEHHNEM BCEX MOJIb30BATENICH CUCTEMBI.

Peammzauusa ucciaenoBareabckoii Texuojgoruu CIIIT

Hccnenosarensckasd texHonorus CIIII peanuzoBana va 9BM CRAY Y-MPS8E Ha ocHoBe
ucnonb3oBanus cpencts OC UNICOS.
OCHOBHBIMU JIEMEHTAMH €€ SABISIOTCS:
1. ba3oBasi Bepcusi HCCJIeJ0BATEIbCKOI TEXHOJIOTHH

Pa3merniena B o011e10CTYTHON AUPEKTOPHM Ha MarHUTHOM JIMCKe. BKitoyaeT B ce0s1  TEKCTHI
Ha s3bikax QPoprpan 90 u Cu; OOBEKTHbIE M HUCHOJHSIEMbIE MOJYJIM JJs CTaHJIAPTHBIX
KoHurypauuit Mmojenu (B nanusiii MomeHT T85L31, T40L15, T40L31, rae Tuucro o3navaet yucio
UCTIOJIBb3YEMBIX C(hepHuecKuX MO MPH TPEYTrOJIbHOM ycedeHuH, Luucio o3HadaeT yucio ypoBHEH
10 BEPTHUKAJIN); 001IMe (ailyipl JTaHHBIX, HE MEHSIOLIUECS B X0JI€ CUeTa; YIPABIIAIOLINE IPOrPaMMbl
Ha si3bIKe KoMaHgHoro npoueccopa OC UNIX.
2. Hoan3oBaTejabckne (paniibl



Jnst paboThl ¢ HCCIIEIOBATENHCKON TEXHOJOTHEH KaKJbIM  IOJIb30BATEIeM B CBOCH
JIOMAIllHEeH JUPEKTOPUM Co3/aeTcsi (UKCUPOBaHHAs CHCTEMa JAUPEKTOPHM CO CTaHAAapTHBIMU
uMeHamu (puc. 2). B 3Tu nupexkropum 3amMchiBarOTCd BC€ TEKCTbl U (ailibl  (BKIIOYas
YIPaBISAIOLUIME IPOrpaMMbl), HEOOXOIUMBIE ISl pEIleHHs CHelUPUUEcKUX 3aJady KOHKPETHOI'O
IOJIb30BATENsl U OTJIMYAIOIIMECS OT MCIOJIb30BaHHBIX B 0a30BOM BepCHUM MCCIIENOBATENIBCKOM
TEXHOJIOTUM, a TakXke HacTpoeuHbll ¢ain (cMm. Huxke). Takas yHupuuupoBaHHas cuUcTeMa
OKa3bIBaeTCsl BeChbMa yJOOHOH mpu paboTe OONBLIOro KOJUIEKTHBA HccieoBaTenell. 3aMeTuM, 4To
CTPYKTypa JTUPEKTOPUH, CoJeprKallluX IporpaMMHOe oOecrieueHHe AJIsl ONepaTUBHOM TEXHOJIOTHUH,
(ailnpl KcCIeNOBAaTENLCKOM TEXHOJIOIMHM W IoJb3oBarenbckue (ailnbl aHanoruyHa. [lpu
IPOBEICHUH I10JIb30BATEIEM YHUCJIEHHOIO OJKCIEpUMEHTa cOOpKa  MporpaMM IPOUCXOAUT
CJIEAYIOIIMM 00pa3oM: BCE€ MOJIYJIM ME€PBOHAYAIbHO MUIYTCS B I0JIb30BATEIbCKOW IUPEKTOPHUH,
3aTeM - B JUPEKTOPUSAX HCCIIEIOBATENIbCKOM TEXHOJIOTUH, 3aT€M - B JAMPEKTOPHSIX ONEpaTUBHOU
TexHosoruu. [lpy Hamuuuu B MOJNB30BATENBCKON IUPEKTOPUM YHPABISAIOIIUX IPOrpaMM ¢
UMEHaMH, aHAJOTMYHbIMU 0a30BOM BEpPCHU, HCHOJIb3YIOTCS IOJIb30BATEIbCKHE YIPABIISIOLINE
POTrPaMMBI.

3. HacTpoeunbiii ¢aiis moab3oBareast

Hactpoeunslii ¢aiin monp3oBaTenss — 3To ¢ail, HM3MEHsAEMBbIH JIOOBIM TEKCTOBBIM
penaktopoM. C ero IOMOLIBIO IIOJb30BaTEIb MOYKET IPOU3BECTH HACTPOMKY CHCTEMBI.
Bo3MokHOCTM A1 HAcTpoOWKM, NpefocTaBisieMble HccienoBarenbckol TexHosorue CIIII,
ype3BbluaiiHO Benuku. Ilepeuncnum 31ech JInIIb HEKOTOphIE, Hauboiee BaXKHbIE C TOUYKH 3pPEHUs
aBTOpA:

e BbIOOp JaHHBIX OOBEKTUBHOIO aHalIM3a M KIMMAaTHYECKUX JaHHBIX Ha MOACTUIAIOLICH

HOBEPXHOCTH;

BbIOOp CTapTOBOrO Habopa /sl MOJIENH;

BbIOOP BXO/IHBIX M BBIXOJHBIX 0a3 JaHHBIX;

BBIOOP MCIIOJIb3YEMBIX ITapaMeTpHU3aliii B MOJEIH;

BO3MOXKHOCTh 3aMEHbl JIIOOOH mporpamMMbl 0a30BOH HCCIIEOBAaTEIbCKOW BEpPCUUM Ha

H0JIb30BATENbCKYIO IPOTPAMMY;

BBIOOp psiZia KOHCTAHT /sl MapaMeTpU3aluii MpoLeccoB MOJICETOUHOr0 MaciuTada;

e  yIpaBJIeHHUE M€YaThI0 U3 MOJIENU U U3 OJI0Ka pacueTa OILIeHOK IPOrHo3a;

® BO3MOXKHOCTh OTKJIIOUEHHUS JH0OOTr0 3JIeMEHTa TEXHOJOIMM (TpernpoLeccuHra, MOJENH,
HOCTIPOIIECCUHTA, pacyeTa OLIEHOK);

® BO3MOXXHOCTh (DYHKIIMOHHPOBAHHS CHUCTEMbl B JIBYX MOJax:  BBIIOJHEHHE BCEX 3ajad
TEXHOJOTUU  IIOCJIEJOBATEIbHO W  MApaJUICIbHOE  BBINOJHEHUE 33134 MOJEIM U
HOCTIPOIIECCUHTA (KaK B ONIEpaTUBHON BEpCHH);

® BO3MOJKHOCTB OIpeJieNIeHUs] KOH(PUTYpalluu cUCTEMBI (TPOCTPAHCTBEHHOI'O pa3pelleHus, 1mara
10 BpEMEHH, 00J1aCTH UHTETPUPOBAHUS );

® BO3MOYKHOCTb KOHKPETH3aI[M1 HE0OXO0AUMOM BBIXOIHOM MPOAYKIIUH TEXHOJIOTUH;

® BO3MOXKHOCTh COXpAaHEHHUS apXUBHBIX (aillloB Mojenu (B ONEpaTMBHOM BapuUaHTE OHU
YHUYTOXKAIOTCS cpa3y ke mocie 00paboTKH UX MOCTIPOLECCUHIOM).

4. OnepaTuBHAsA TEXHOJIOTHA

B mensix sKOHOMHM JMCKOBOTO IMPOCTPAHCTBA PsiJ] HEM3MEHsEMbIX (ailJloB JaHHBIX BCerna
Oepercs U3 AUPEKTOpUI ¢ omepaTuBHOM TexHoiorued. OTcrona xe 6epyTcsi OObEKTHBIE MOAYIH
JUIs COOPKM MPOrpaMMbl IIPU OTCYTCTBUU HX B MOJIb30BATENBCKOW TUPEKTOPUU U B IUPEKTOPUAX C
UCCJIE0BATEIBCKON TEXHOJIOTUEH.

5. BxoaHble U BBIXOJAHbIE 0a3bl JaHHBIX

B I'mapomernientpe Poccun Bes onepaTuBHas TEXHOJIOTHS OCHOBBIBAETCS HA MCIOJIb30BAHUU
06a3 JaHHBIX ONPEIENCHHON CTPYKTYphl M OpraHU3allMd, MaTeMaThdeckoe oOecreueHue s
KOTOPBIX CO37aeTcs B oTAelne cpeacTB nHpopmannonsoro odecnedenus (OCHUO) I'mapomereHTpa
Poccun. Oto, nanpumep, obmenoctynueie 6a3sl nanusix SHOT, ANAL, SELF, MRFS u t1.1.
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Cozmanne u mojanepxkaHue 0a3 Takoro poja ocymiectBisercs corpymaukamu OCHO. Omnako
0Ka3ajoch, YTO JJIS MCCIEAOBATEIbCKOM TEXHOJOTHUU B pANle CIydyaeB HYKHO OBICTPO CO3/1aTh
HeOOJIbIIINE T0JIb30BAaTEIbCKUE 0a3bl, COCTaB KOTOPHIX HE IOCTOSIHEH, U KOTOpbIE, BO3MOXHO,
OyAyT YHMYTOXXEHbI WM HU3MEHEHbl Yepe3 KOPOTKUH MPOMEXKYTOK BpPEMEHH KOHKPETHBIM
nonbp3oBareneM. Jlig 3Toro ObUIM  HMCHOJB30BAaHBl CPEJICTBA CO3/JaHUA U HOJICpKAHUS
UCCIIeI0BaTEeIbCKUX 0a3, OMMUPAIOUIMXCS Ha CHUCTEMY YyIpaBiieHHs Oa3amu naHHbIx — «Record
Manager» (aBtop - Il. . CBupenko) [6]. McciemoBaTenbckass TEXHOJOTHS MOXKET HCIIOIb30BaTh
0a3bl yKa3aHHBIX BBIIIE JIBYX THUIIOB.
6. Bpemennbie daiiabl

Yactp ailsioB, He SBISIOMIMXCS KOHEYHBIM MPOAYKTOM TEXHOJIOTMH, 3aBOJUTCS TOJBKO Ha
NEepUo ] BBHIMOJIHEHUS 3a7aud B JAUPEKTOPUM JJIsi BPEMEHHBIX HAaOOpPOB M YHHUTOXKAETCS MOCIe
3aBEpIICHUS 3a/1a4H.

Jnist paboThI ¢ Hccea0BaTENbCKOM TEXHOJIOTHEH M0Ib30BaTeNb JOKEH:
® 3aBECTH JUPEKTOPUM C YHHUBEPCAIbHBIMH HMEHAaMHU [UISl Pa3MEIICHHUs H3MEHSAEMBbIX UM
TEKCTOB, BHOBb CO3/]aBa€MbIX OOBEKTHBIX M HCIHOJHSEMBIX MOAYyJEH, CHElU(pUUECKUX IS
M0JIb30BaTessl HA0OPOB JAHHBIX;
® Pa3MeCTUTh B ITHX AUPEKTOPUSIX CBOM TEKCTHI U (Pailiibl;
® OTpEeNaKTHPOBATh HACTPOEUHBIN (aill B CBOCH JUPEKTOPHH C MOMOIIBIO JFOOOr0 TEKCTOBOTO
penakTopa;
® 3amyCTUThH 3a7auy.
Pesynbrar Oynmer 3amucaH B MOJb30BATENbCKYIO AUPEKTOPUIO C MMEHEM TOXKICCTBEHHBIM
UMEHHU SKCIIEPUMEHTA U B OMpeE/IelIEHHbIE B HACTPOSUYHOM (aiiie BEIXOAHbBIE 0a3bl JAHHBIX.
[TonpoOHOEe pyKOBOACTBO Ui TMOJIb30BaTeneil wuccnemoBarenbekoir TexHoiorun CIIIT
uMeeTcsi B Jab0opaTopud TUAPOAMHAMUYECKOTO CPEIHECPOYHOr0 IMPOTHO3UPOBAHUSA OT/EINa
CPEIHECPOYHBIX MPOTHO30B Morojs! [ uapomerientpa Poccun.

HexoTopsle pe3y/ibTaThbl HCIOJIb30BAHUSA HCCIeI0BaTeNIbCKOH TexHoorun CIIIT

HccnenoBarenbckas texHosorust CIIIl mnepBoHavanbHO OblIa HCHOJB30BaHA MpHU
IpOBEIEHUN paboT MO ONTUMH3AIMM MPOrPAMMHOI0 KOMILJIEKca ¢ y4eToM ocobeHHocteit DBM
CRAY Y-MP8E. Ontumusarus npoBoauiach Mo CIeAyOIIUM HalpaBIeHUsIM:
® TIPOrpaMMbl BEKTOPU30BaHbI C HCIOJIB30BAHUEM IUPEKTUB KOMIMIATOPA,;
® OCYLIECTBJIEH IMEpPexXoJl OT HCIOJIb30BAaHUS DPsJia MOJIb30BATEIbCKUX NMPOrpaMM U (PyHKIMHA K
UCTIOJIb30BAHUIO BCTPOCHHBIX (GYHKUMH (3TO NPUBENO K JOMOJHUTEIBHOM BEKTOpU3ALUU
porpamMm);

e CcTapble IpOTrpaMMBbl J1JIsl BBINOJIHEHHs ObicTporo mpeodpasosanus Pypee (BIID) u  obpamenus
MaTpHIlbl 3aMEHEHBl Ha MporpamMmbl Hay4dHoll Oubmunoreku CRAY'

® YacTh MPOrPaMM «BCTaBJIEHA» B KOJ MPHU KOMIUJISLMU C MOMOIIBIO AUPEKTHBBI KOMITMIATOPA
INLINE;

e ONTUMH3UPOBAHBI MPOLIECCOB BBOJA/BBIBO/A; paboure HaOOphl pa3MelleHbl B ONEpaTHUBHOMN
naMsITH, a He Ha JMCKAX, YTO CYILIECTBEHHO COKpAIIAeT BPEMS JI0CTYyIa K HUM.

Pe3ynbTaThl oNTUMH3AIMK OTACIBHBIX OIOKOB TexHonoruu B Bepcuu T40L15 mpuBeneHs! B
tabnuue. BugHo, 4To onTUMH3aIMs MPHUBENA MOYTH K JECATUKPATHOMY YMEHBIIIEHUIO BPEMEHU
cyeTa Mo MOJEIH, YTO, B KOHEYHOM UTOTe, MO3BOJIUJIO YBEIMUUTH pazpemieHue texnonaoruu CIIIL.
(ITepexon x cucreme ¢ BbicokuM pazpemeHueM 185131 motpeboBan moutu 30-KpaTHOTO
yBeNnu4eHus] BpeMeHH cdeta. J{ns uHdopmanmu, B TabiuIe MPeICTaBICHBl BPEMEHHBIE 3aTpaThl



JUTISL TIpocYeTa TMPOTHO30B 10 riaobansHOM Bepcuu 185L31. HamomHuM, 4TO B HACTOSAIIEE BPEMs
9Ta Bepcus SABJSETCS ONEPATUBHON).

Crnenyroniym 3TarnoM B paboTax ¢ UCCIIEN0BATENbCKON TEXHOJIOTHEH SIBUIUCH HKCIIEPUMEHTHI
no MoauuUKaluKu MapaMeTpu3aluii Mojaenu (KOHBEKIMH, BEpTUKAIbHOU auddQy3uu, mpoiueccon
0cagkoo0pa3oBaHMs) U Pa3BUTHUIO CXEMbl HMHULMAIM3alUUU. Pe3ynbTaTbl 3THUX 3KCHEPUMEHTOB,
HoJApOOHO ONMHCAHHBIE B HAcTOsIIEeM cOopHHKe B crathe A. B. ®posoBa ¢ coaBtopamu [8],
MO3BOJIUJIM CO3/1aTh ONEPAaTUBHYIO TEXHOJIOTUIO KPaTKO- U CPEIHECPOUYHBIX IPOrHO30B HAa OCHOBE
crieKTpaabHOM Moaenu atMocdepsr T8SL31.

3akarouyenue

B TI'mppomeruentpe Poccun Ha OCHOBE MCHOJIB30BAaHUS CPEACTB ONEPALMOHHOW CHUCTEMBI
UNIX paspaborana u peanu3zoBaHa Ha cynep-OBM  CRAY Y-MPSE wuccnenosarenbckas
texHojorus CIIII, mo3Bomstomias jierko u y100HO MPOBOAUTH YHCIECHHbIE IKCIEPUMEHTHI U, TAKUM
o0pa3oM, SBISIOIIASACA BaXXHbIM HMHCTPYMEHTOM [JIsi Pa3BUTHS METOJOB YHCIEHHOTO MPOTHO3a
noronabl. B pesynbTate pabot ¢ uccienoarensckoi TexHonorueit CIIIT co3gana cucrema kpartko-
U CPEIHECPOYHOT0 MPOTHO3a MOT0/Ibl, OCHOBAHHAS HAa KCIIOJIb30BAHUU TJI00ATBFHON CIEKTPaIbHON
MoJie’l aTMoc(epbl BBHICOKOTO MPOCTPAHCTBEHHOTO pa3pellieHrs M IMO3BOJUBIIAS CYIIECTBEHHO
YIAYUIIATh KAY4ECTBO MPOTHO30B Ha cpoku 10 10 cyr [8].

ABTOD BBIpaxkaet OmarogapHocts B. U. [[BetkoBy, M. JI. LpipynsuukoBy, I'. B. MocToBOMYy,
1O. B. CrenaHoBy 3a IieHHbIE COBETHI IpPHU CO3JaHUU HccienoBaTenbckoil TexHosorun CIIII, a
TaKKe 3a ee anpoodaruio.

Pabora nonnepxana rpantamu POOU 00-05-64803, 01-05-65493, 01-05-65400.
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PesynbraTel ontumMuzanuu texnonoruu CIITT

biiok TexHoNOrNMN Bapuanr Bpems CPU
Mogens  T40L15  Ge3 | uCXOAHBIH 624 ¢
VHHIMAJIU3al1H, BEKTOpHU3alMs IIPOrpamMm 416 c
noxycdepa, + ucnosp30BaHue BCTpoeHHBIX | 145 ¢
UHTETpUpoBaHue Ha 1 | pyHKUUI

CYTKH + BI1® nmo CRAY 56 C
OnTumMu3MpoBaHHAs 0€e3 MHMLIMATIU3alun 336¢
momens  T40L15, moimy- | c MHUIMaTU3aUeH 357 ¢
cdepa, UHTETPUPOBAHUE HA

7 CYyTOK

OnTumMu3MpoBaHHAS 0€e3 MHMLIMATIU3alun 675 ¢
monmens T140L15, rtmobyc, | ¢ MHUIMATH3AICH 836 ¢
UHTErpUpoOBaHue Ha 7/

CYTOK

[ocrmnponieccunr T40L15, | MicxonHslii BapuaHT 268 c
nonychepa, oOpaborka 22 | ONTUMHU3UPOBAHHEIN BapuanT | 191 ¢
apXUBHBIX (haiiaoB

OnTumMu3upoBaHHAs 0e3 MHMLIMATU3aluu 1675 ¢
monmens 185L31, rtmodyc, | ¢ MHUIMATH3AIHCH 1820 ¢
uHTerpupoBaHue Ha 1

CYTKH, BBI30B paJHAIlUOH-

HOro OJ10Ka 2 pasza B CyTKH

OnepatuBHbII BapHaHT | C UHULIMATIU3aluen 17730 c
(ONTUMU3UPOBAHHAA  MO-

nemb  185L31, riodyc,

uHTerpupoBanue Ha 10 cy-

TOK, BBI30B paJHAalMOH-

HOro OJ0Ka 2 pa3a B CyTKH)




