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[IpencraBnennass 6a3a JaHHBIX NpU3BaHAa OOJETYUTh YCBOGHHE OOJBIIOTO
KOJIMYECTBA THJPOAKYCTHYECKOH, a TaK >K€ COMYTCTBYIOIIEH HWH(pOpMAIHy.
Wudopmanys HakoIIeHa B XOJ€ MHOTOYHCICHHBIX SKCHEPHUMEHTOB Ha Inenbge
SIMOHCKOTO MOpS M BKJIIOYAET T'€0JIOTHYECKHE M METEOPOJIOTHUECKHE MapaMeTphl.
OcobeHHocThIO  0a3bl  SBIAETCS  BO3MOXKHOCTh  XpaHEHUs  HHGOpMAIHH,
MOJYYCHHOW C TIOMOINBI0 BEKTOPHBIX TNPHEMHHMKOB. ba3a mpeanazHauena mis
UCIIOJIb30BAHUS HCCIICAOBATEISIMU U HAYYHBIMHA PAaOOTHUKAMH.

BBEJIEHUE

3anumasicb 00pabOTKON M aHAJIM30M HKCIEPUMEHTAIBHBIX JaHHBIX, CIIEIUAIUCTAM YacTO
NPUXOJUTCA CTAJKUBATBCS C MPOOJEMOW HUX pPa3poO3HEHHOCTH, HEYMOPSAOYEHHOCTH, C
HEBO3MOXXHOCTBIO OBICTPO 0TOOpaTh WHTEpECYIOIME B JAaHHBIA MOMEHT (parMeHTHI
uHpopmanuu. s peuieHus ykazaHHOM mpoOiembl U Obuta pa3paboTaHa 3Ta 6a3a JaHHBIX.
[Ipu paszpaboTke CTPYKTYphl 0a3bl, OBLIM YYTEHBl OCOOCHHOCTH THIPOAKYCTHUYECKHX
HKCIIEPUMEHTOB C HCIIOJIb30BaHNEM IMPHUEMHHUKOB PA3IMYHOTO THIA (CKAISPHBIX, BEKTOPHBIX

U JIPYTHX).

1. JIOTUYECKAA MO/IEJIb

Jnst ynpomieHuss paboThl C KCIMEPUMEHTAIBHBIMU JaHHBIMH MHOTHE HCCIICOBATEIH
MPEIMOYUTAIOT CO37aBaTh HEOONbIINE, PeIHA3HAYCHHBIE IS CIeIUPUISCKUX 3a/1ad, 0a3bl
nauHbIX [1]. Co3ganue m000i M3 HUX HAYMHACTCS C MPOCKTUPOBAHUS JIOTHUECKON MOJIEIH.
Jloruveckuii ypoBeHb MPEICTABICHUS MOJEIH — 3TO abCTpPaKTHBIA B3IUIAN Ha NaHHbIe. Ha
TOM YpOBHE JIaHHBIE MPEJICTABIISAIOTCS TaK, KAK OHU BBIMJISIAST B PEAIbHOM MUPE, HallpUMED
«Damunus coTpyaHukay, «Otaen». Jlornueckas MoJIeNb JaHHBIX ABJISETCS YHUBEPCATBbHOU U
HUKaK HE CBs3aHa ¢ KOHKpeTHoW peanuzanueid CYBJ] [2]. B manHoM cnydae Jiormyeckas
MOJIeNIb PENIAIMOHHON 0a3bl Obuta paspaborana ¢ momombio CASE cpeacrBa Erwin, uto
MO3BOJIMJIO 3HAYHMTEIIBHO COKPATUTh BpEeMs, MOTPAauye€HHOE Ha MPOEKTHUPOBAHUE, a TaK XKe
UCKITIOYUTh MHOKECTBO MOTEHIIUAIBHBIX OIIMOOK, HEM30EKHBIX HA ATAIe MPOCKTHPOBAHUSI.
Jlorudeckyto MoJienb 0a3bl JaHHBIX MOXKHO MPEICTaBUTH B BUJE ONMUCAHUS TAOJIHIl U CBS3EH
Mexny HUMH. [Ipu omucaHuu TaOJIHIl ONMPEISISIFOT UMST TaOIUIBI, UMEHA, THITBl U Pa3Mephl
TOJIEH, KJIFOUeBEIC MOJIS.

Crnucok Tabnui nanHbix paspadoranHoit CYB/] mpeacrasien B Tabmute 1.
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JleTanbHOE omucaHUe OCHOBHBIX TAaOIHIl 0a3bl NaHHBIX MPHUBEACHO HIDKE (TaONHIBI 2—6).

O6OBH&‘ICHI/I5{, HCIOJIb30BAHHBIC IPHU OIMMCAHUU:
Integer — nenoe uucno;

Char() — cTpoka (B ckoOkax yKa3aHO KOJUYECTBO CUMBOJIOB);

DATE — ¢opmar natsr,

BLOB — noTok IBOWYHBIX TaHHBIX (UCTIOIB3YETCS IS XPAHEHUS U300paKeHUH );

PK — nepBuyHbIi K1110Y;
FK — BHemHui Kirou.

Ta6nuua 1. Croucox tadaui B/

HasBanue Ta0auisl Coneprxanue

Experiment JlanHbIe 00 3KCTIEPUMEHTE

Record Wndopmanus o sk3eMInsipe 3anucu GU3NIeCKUX JaHHBIX,
HOCHUTENE, JUINTEIIbHOCTH

Coordinates KoopaunaTsl Mecta npoBeieHHsI SKCIIEPUMEHTA

Profile CZ Tun npo¢uis CKOpocTH 3ByKa, U €ro n300pakeHue

Meteorology WNudopmanus 0 METEOpPOIOTHYECKUX YCIOBHIX

Hidrology Wnudopmanus o ruipoIoruyecKux yCIoBUsIX

Source Nudopmanus 06 HICTOUYHUKAX 3BYKa, TPUCYTCTBOBABIIINX

B pailOHE TIPOBEICHUS SKCIIEPUMEHTA

Source Properties

XapakTepUCTUKH UCTOYHHUKOB 3BYKa

Reciever

HNudopmanivs o npueMHUKAX, UCTIONIb30BaHHBIX B
JKCIIEPUMEHTE

Reciever Cannel

Hudopmaiivsg 0 KoIu4ecTBe KaHAJIOB PUEMHUKA

Channel Properties

CBGI[CHI/IH 0 KaHaJIC MPUEMHHUKA

Legend JononuurensHas nHGpOpMaIus 0 TPOBEICHUH
9KCHEPUMEHTA, XPOHOJOTUYECKUE CBEICHUS

Bottom Wudopmanus o TOHHBIX OcaJKax

Choice_ GRP ['pynimel BeIOOpa nepeyrcasieMbIX TUIIOB (CE30H,

yrBepxaenue, Thnsl 113K)

Choice Variant

Bapuantsl nepeunciieHus

Tabmuua 2. Onucanue Tadbauisl Experiment, coaepxaiiieil CBeZIeHNs 0 TPOBOIUMBIX

AKCIIEPUMEHTAxX
Nwms nons Tun nosns Kmtou | KommenTapuii

ID Experiment Integer PK Nnentuduxarop
Datel Date Jata npoBeneHus
Ship Name Char(25) Ha3Banue cynna
Advisor Name Char(25) Nwmst pykoBoauTens
Trip_ Number Integer Howmep petica
Region Char(25) Pernon nposenenust
Season Char(25) Ce3oH npoBeeHUs

M. 0. MapTbiHOB, U. A. BareHuk
Basa rmgpoakycTtuyeckux AaHHbIX
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Tabmuma 3. Onucanue Tabmmibl Record, cogeprkarieit mHbopMaIuio 00 3K3eMIUIIpax

3amuced (PU3NIeCKUX JaHHBIX

Nwms monst Tun nonst Kntou | KommenTtapuii
ID_Experiment Integer FK Wnentudukarop

ID Record Integer PK Wnentudukarop

Source Name Char(25) Nwms ucrounuka

Time Lenght Integer JIMUTEeNbHOCTD 3aMucu
Record Legend Char(1000) KomMmenTapuu k 3amucu
SRS Char(25) [TpucyTcTBHE NIyMOB Cy/iHA
Record Map BLOB Kapra 3anucu

Storage Type Char(25) Tun Hocutens napopmanuu

Tabnuua 4. Onucanue Tabaumbl Source, coepKalieil onMcaHue HICTOYHUKOB 3BYKa,
IPUCYTCTBOBABUIMX B pallOHE 3KCIIEPUMEHTA BO BPEMS €ro MPOBEACHUS

Nwms nons Tun o Kmtou | KommenTapuii

ID Experiment Integer FK Nnentuduxarop

ID Record Integer FK Nnentudukarop

Source Number Integer PK Nnentudukarop

Source Type Char(25) Tun ucrounuka (mepeunci.)

Tabmuma 5. Onrcanue Tabmuiel Source Properties, conepixkarieit uadopmaruio oo
UCTOYHHKE 3BYyKa

Nwms nons Tun o Kmtou | KommenTapuit

ID Experiment Integer FK Nnentuduxarop

ID Record Integer FK Nnentuduxarop

Source Number Integer FK Nnentuduxarop

Change Time Integer PK Bpemst u3smMeHeHus CoCTOSTHUS
Activity Char(25) AKTUBHOCTH

Distance Integer Paccrosinue no npuemMHuKa

Ta6muma 6. Onucanue Tabnuisl Hydrology, coneprkarieit cBeeHus o
TUIPOJIOTUYIECKOM 00CTaHOBKE B pailoHEe MPOBEACHHS SKCIIEPUMEHTA

Nwms monst Tun nosns Kntou | KommenTtapuii
ID_Experiment Integer FK Wnentudukarop
ID Record Integer FK Wnentudukarop
Place Depth Integer I'my6buna mecra
Temperature Integer Temneparypa Boabl
Density Integer IImoTHOCTE BOAKI
Solinity Integer Conenoctb

M. 0. MapTbiHOB, U. A. BareHuk
Basa rmgpoakycTtuyeckux AaHHbIX
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Jlormveckast Mojienb 0a3bl JaHHBIX, CO3JaHHAs C MOMOIILI0 Erwin, moka3aHa Ha ypoBHE
Tabnuiy Ha puc. 1.

Chaoicetrp
Experiment ;

Record Choiceariant

— |

Coordinates  Source  profile CF  Reciewver  Legend  Bottom Gydrology  Meteoralogy

Source_Properies Reciewer_Channel

[ b )
:

Channel_Froperies

Puc. 1. Jlornueckas Monesns 0a3pl JaHHBIX

B cBoe Bpewms, korma 0a3bpl MaHHBIX JIMIIh HAYMHAIM MOJY4YaTh IIUPOKOE NMPUMEHEHHE,
PETSAIMOHHBIN TOAXO0 ] MPOU3BEN CBOCOOPA3HBIM MPOPHIB B TEXHOJOTHUAX MPOCKTUPOBAHUS
6a3 nmanHbIX [3]. OmHAKO MPU KCIONIB30BAHUH PEJISIMOHHOTO TOJIXO0/Ja HE BCETJa YAAeTCs
peann3oBaTh MOJENb, JOCTATOYHO MPHUOIIKEHHYIO K PEaIbHBIM YCIOBHUSM. B 3TOM citydae
UICHTU(DUIMPYIONTUE CBSI3M C HEKOTOPHIMH  BTOPOCTENEHHBIMU  TaOJHMIIAMH  MOXHO
obpazoBarh He OT Tabmuiel Record, a or Tabmuubl Experiment, uro Oymer Oosee
MpaBaONO00HO OTOOpakaTh BCE CTOPOHBI TEXHOJIOTMYECKOTO mporiecca. OmgHako mpu
BBIOOpE BapHaHTa OCYIIECTBIICHHS JIOTHUYECKUX CBSI3CH YUUTHIBAIOCH, YTO TEXHOJOTHUUECKHUI
nporecc OyneT paccMaTpHUBATBCS TOJIBKO IOJIb30BATEIEM-HCCIEOBATEIEM, TO €CTh TEM
YEJIOBEKOM, KOTOPBIM 3aHUMAETCsi 00paOOTKOM XpaHUMBIX JaHHBIX W H3BJICUCHHUEM U3 HUX
MOJIE3HOM JyIsi ce0s1 nHpOopMauK. ITO MO3BOJUIO M30aBUTHCS OT W3JIMIIHETO YCIOKHEHHS
CTPYKTYpBI 0a3bl W mporeayp 3ampocoB. Cienyer OTMETUTh, YTO OOJee CIIONKHBIE MOJEITH
ObLTO OBI 11eJIECO00pa3HO pa3padaThIBaTh, HCTIOIb3Yys 00BEKTHO-OPUEHTUPOBAHHBIN MOIXO/I.

M. 0. MapTbiHOB, U. A. BareHuk
Basa rmgpoakycTtuyeckux AaHHbIX
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2. PEAJIM3ALIA UHTEP®ENCA

[Iporpamma ympaBieHust 6a30i JaHHBIX CO3[aHA C UCIOJIH30BAHUEM CPE/Ibl BU3YaTIbHOTO
nporpammupoBanus C++ Builder 5 [4]. B kadecTBe cepBepa 0a3bl JaHHBIX HCIIOIH30BaH
InterBase Server 5.6. CtpykTypa 0a3bl 03BOJISIET XPaHUTh HH(POPMAIUIO 00 SKCIIEPUMEHTE,
0 METEOPOJIOTUYECKOM, THAPOIOTUIECKOM, T€OTOTHUYEeCKONH 0OCTAaHOBKE B MECTE TIPOBEICHHUS
IKCIEPUMEHTa, €ro KOOpAMHATaX, O HOCUTENIe, Ha KOTOPOM COXpaHeHa WH(opMalus.
Peann3oBaHa BO3MOKHOCTD IMOMCKA 3aIIMCH 110 KAKOMY-THOO0 U3 HHTEPECYIOLINX MapaMeTpPOB.
I'papuueckuit uHTEepdeiic peanu3oBaH CIEAYIOIUM obpazom: yIIpaBICHHUE
BCIIOMOTaTEeJIbHBIMM ~ OKHAaMH  OCYIIECTBISIETCS. W3  TIJIABHOTO OKHA  MPOrpaMMbl,

MPEACTABICHHOTO HA pUC. 2.

=1 basa ruapoakycTHIBCEME AaHHEK

Puc. 2. 'maBHOE OKHO MpOrpaMMbl yIIpaBiIeHUs 0a301 JaHHBIX

C nomompio koMmaHael MeHIO «IIpocMOTp/OKcm.3am» OCYyLIECTBISIETCS BBI30OB OKHA,
otoOpakatomiero MHGopManuoo 00 3KCIEPUMEHTE M 3aIlUCIX, KOTOpble ObUIM MOJYYEHBI B
XOJIe ATOTO AKCIepUMeHTa. By okHa B pexume mpocMoTpa HHpopManuu 00 3KCIIEPUMEHTE,
npezcTaBieH Ha puc. 3. [lepexo B pexHUM MIPOCMOTpa HHPOPMAILIUHU O 3aMUCAX, CACTaHHBIX B
X0JIe IKCIIEPUMEHTA, OCYIIECTBISETCS BBIOOPOM 3aKIaAKH «3amuch». Bua okHa B 3TOM
peXXHUMe MpPEeCTaBJIeH Ha puc. 4.

[Monpobuyro nHGOpMALHIO 0 KAKIOW 3aIMHCH MOKHO IPOCMOTpeTh B okHE «MH(popmarus
0 3amucu». JTO OKHO TNpEeaycMaTpUBACT HECKOJIBKO PEXUMOB IMpocMoTpa. B ux uucrne:
IPOCMOTp JIETEHBI 3alMCH, KOOPAMHAT MECTa, MPO(QMIi CKOPOCTH 3BYyKa B BOJHOM CIIOE,
METEOPOJIOTUYECKUX YCIOBHH, THAPOJIOTUYECKUX YCIOBHH, HHPOpPMAMU 00 MCHOIB3YeMbIX
NPUEMHUKAX, WHPOPMAIMM O NPUCYTCTBOBABIIMX B MOMEHT HPOBEJCHUS HKCIIEPUMEHTA
HCTOYHHMKAX 3ByKa, a TaK ke MHGpOpPMaruu O NOHHBIX ocaakax. OkHo «MHbopmanus o
3aIKCcK» B PEKUME IIPOCMOTpa HH(POPMAITUH O IPUEMHHKAX MIPECTaBICHA Ha PHC. 5.

Tun npuemMHHKa yka3plBaeTcs IS KKIOTO NMPHEMHHUKA B OTIEIBHOCTH, a KOJIMYECTBO
BapUAHTOB MOXXHO PENAKTHPOBATh C IMOMOIIBIO PEAAKTOpa MapamMeTpoB. AHAJIOTMYHO, IS
a000T0 M3 KaHAIOB NPUEMHHKAa MOXHO YKa3aThb THII NPUHHMaeMoil HH(OpManuu, 4YTO
nenaet 0a3y JaHHBIX YZOOHOH JJIsl XpaHEHHS JaHHBIX, TPUHUMAEMBIX TPAKTUYECKH C JIFOOBIX
THUIIOB IPUEMHHUKOB, B TOM YHCJIe 1 KOMOMHUPOBAHHBIX, YTO U SBISIETCS] OCOOCHHOCTBIO 3TOU
0a3nl JaHHBIX.

M. 0. MapTbiHOB, U. A. BareHuk
Basa rmgpoakycTtuyeckux AaHHbIX
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Ikcn. fIams

JKCNEPHMEHT | Banucbl

x|

MH akcneputieHTa : 2 |

PukoEo-
AMTENE

HIMLC - II'Ipu:urpeu:u:

IHBaHDB AE.

M pelica :I 12

Nara: |12.12.99

Permon : IHnu:uHu:Ku:ue rOpE

CesoH I

kA3 j

Puc. 3.

Bun okHa «9KCm./3amuchy B peKUME
IPOCMOTpa HHPOPMALIUU 00 SKCIIEPUMEHTE

FEAEEE

JkcnepureHT  SankcE

MH akcnepureHTa : 2

MH =zamuci: 9

TN HocKTENA

FArH-dTH3A NEHTa

Mria HocHTEnA :|45h

Wyrabl cygHa: |.|:|.a

O nurensHocTE :I E00
F.orArEHT apiiM
K.apTa sanucH
MogpogHo
<> |[=|~] | |e

Puc. 4.

Bun okHa «9KCI1./3a1UChY B PEKUME

IPOCMOTpa HHPOPMALIUU

= Mndoprauua o sanMcH

— TNpHErAHHEK

2 ITHI‘I MPHEMHHES
ﬂ 1 | ckanapHeIR

=

Mmeoponoruﬂl Mg ponorda M PMErAHLK I MCTD‘-IHHKHI HHo I

i =] ES
A I L4
—Kananer
ApHErdHWES M T Mz kanana Iﬂ
L 1
T e S T 2 =
— CeolcTEa
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Bpera IrngﬁuHa ITHI‘I HHPODRAaLLMAIA I_‘l
|| 1 342 p =l
| Ld g0 346 Ve i
M TN NpHErHKES © Bperg : [ nydunHa : Tun :
I 1 Ic:KarmpruTi ;I I a0 I 346 IM vI

ElEEIEE =

ol <ls [ =]=] | [e]

Puc. 5. IIpocmoTp nHpopMamu 0 MPUEMHUKAX

M. 0. MapTbiHOB, U. A. BareHuk

Basa rmapoakyCTUYeCcKnx AaHHbIX
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3. ®YHKIUU ITOMCKA U PEJAKTHUPOBAHWA ITAPAMETPOB

Jist OBICTPOTO MOKCKA HYKHOMU 3alTUCH B 0a3e aHHBIX MPEIyCMOTPEHa Mpolieypa MoucKa
[0 OJHOMY W3 HHTEPECYIOIIMX I[apaMeTpoB. YIIpaBI€HHE MapaMeTpaMu 3ampoca
OCYILECTBIISIETCS U3 OKHA «POpMUpPOBAaHUE 3aIIpOCay, IPEICTaBICHHOIO Ha puc. 6.

= P opMUpOEaHME 3anpoca =] E3
— MapameTp BRIGOpa
& HazearmeHHE £ BonHeHie
) EezaHinpeEEgEHA 50 Timi et
) Futoeaginens o) [Erutie i St
) Feran ) IR e Rae
) GtHe MesT A ) e e Lk i
& HEnie CeankGE £ neTHE G A
) ErapoeTe BeTEs ) ErepneTe seute B
— 3HaveHWE NapardeTpa
or |-|5|:| (7] DTME.'HEll
o |200 + Ok |

Puc. 6. ®opmupoBanue 3anpoca

Homepa 3amuceif, oTOOpaHHBIX B pe3ysbTaTe BBIMOJIHEHMs 3ampoca, OToOpakaloTcs B
[JIaBHOM OKHe nporpammbl. [lyrem nepebopa BIOpaHHBIX 3aMuceil OCYIIECTBISETCS EPEX0
K HMCKOMOHW 3amucu. 3Has WASHTU()DUKAIMOHHBIA HOMEpP HYKHOH 3allMCH  MOXHO
HEIOCPEICTBEHHO MEePEHTH K HEW, UCTIONB3Ys (PYHKIHIO T1aBHOTO OKHa «[lepeiiTu k 3amucu
Ne :».

Jlnsg ydera BO3MOXHOCTHM H3MEHEHMsI Habopa BapHaHTOB HEKOTOPBIX HCIOJIb3YEeMBIX
napaMeTpoB, IPeyCMOTPEH peaakTop. Bua penakropa napaMeTpoB MpeICTaBIeH Ha pUc. 7.

5t Penakrop Hatpa =TpO == |
['pynna napareTpoE Hatop BostdotHER E:apHal-erE:—'
HazsaHue rpynnk I = M2 IBapHaHT I ﬂ
INFTPE Bl 1 zuma
PRFTYFE 2 BECHa
RCVTYPE 3| neTo
B SEASOM | 4 nceHs
SRCTYPE
STRTYPE
WaWESTH
=l =
<\~ ol L . el e R K

Puc. 7. PegakTop Habopa mapameTpoB

M. 0. MapTbiHOB, U. A. BareHuk
Basa rmgpoakycTtuyeckux AaHHbIX
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3AKJIIOYEHUE

Co3nanHas 6a3a JaHHBIX MO3BOJISIET UCCIIEA0BATENIO BHIOPATh M3 HAKOIJICHHBIX MAaCCHBOB
JAHHBIX UMEHHO T€, KOTOPbIE YIOBIETBOPSIOT ero tpeboanusM. [Ipu oOpaboTke 3amuceit
JUIS. HAYYHBIX U MPAKTUYECKUX IIeiel, 3a4acTyro TpedyeTcst oTOOp 1Mo yKa3aHHBIM B 3TOHU 6a3e
naHHbIM. OIHAKO TPU PacCMOTPEHUH OoJiee MIMPOKOTO Kpyra mpobdieM, HEXENH NMepBUYHAS
0o0paboTKa JaHHBIX, HAaNpUMep TaKUX, KakK CO3JaHUE JETAJIbHOW 0a3pl IJaHHBIX IO
UCTIOJIB3YEMOMY  OOOpYZOBaHHMIO (CEpUHHOIO M  E€AMHUYHOTO IPOM3BOJACTBA), JHOO
pa3IMYHOTO pojJa SKCHEPTHBIX CHCTEM, JIOTWYECKas MOZENTb JaHHOH 0a3bl MOXKET OBITH
UCIIOJIb30BaHA YACTUYHO, B KAYECTBE TaK HA3bIBAEMOTO «CJIOBaps» TEPMHHOB UIH OOBEKTOB.
B cnydae Gosee CIIOKHOW CTPYKTYphl NAHHBIX M HMX B3aUMOCBA3EH CielyeT NPUMEHSTb
00BEKTHO-OPUEHTHUPOBAHHBIM TOAX0J, a COOTBETCTBEHHO, M JIPyrM€ HHCTPYMEHTAJIbHBIC
CpeAcTBa NPOCKTHPOBAHMS W CO3JMaHHMs Mojeied W 0a3 naHHBIX. B HacTosimee Bpems
aBTOpaMH BeleTcs pa3paboTKa JOTMYeCKOH MOJEIH THAPOAKYCTUYECKOTO SKCIIEPUMEHTA KaK
YaCTHOTO CIIy4asi I0JIEBOTO SKCIIEPUMEHTA.
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