YK 004.65:548.0 : 549.02

WWW-MINCRYST: UHTEPHET-OPUEHTUPOBAHHA d
NHOPOPMAIIMMOHHO-BBIUYNCJIUTEJIBHA Y CUCTEMA
10 KPUCTAJIJIOTPA®UUN N KPUCTAJIJIOXUMUN
MUHEPAJIOB!

. A. Bapaamos, T.H. /Toxkuna, H.A. Ipootcotcuna, O.JI. Camoxsanosa

OmnuchlBaeTCsl HHTEPHET-OPUEHTUPOBaHHAsT HH(DOPMAIMOHHO-BbIYc/IUTesIbHAs cucreMa (MIBC)
WWW-MINCRYST, npennasuadensas 1t paboTsl ¢ KPUCTAJUIMIECKUME CTPYKTyPaMyu MHHEpa-
JIOB, UX CHHTETHYECKUX AaHAJOrOB U 3jeMeHTOB. OcHOoBHBIME KoMHoHeHTamu MBC apidaoTcs cob-
crBeHHO 6a3a nanHbIX (Gostee 8000 3amuceit nist 3000 yHukaabHbIX das), cHaGXKeHHas KOMILIEKCOM
CPEJICTB IOUCKA U BbIOOpa MH(OPMAIHT, CPEACTBAMU MYJIbTUMEUIHOIO IPeICTaBIeHns HHPOPMa-
1uu (HOJIM3APUYECKUe U MAPOBble HHTEPAKTUBHBIE CTPYKTYDHI, CIEKTPHL U T.IL), BO3MOXKHOCTSIME
00pabOTKU CHEKTPaIbHON MH(MOPMANNH, B TOM YHCJIE C UCIOJb30BAHUEM IIO/Ib30BATEIbCKUX JAH-

ueix. UBC pasmemena o agpecy http://mincryst.iem.ac.ru u mocrymnna mosib3oBaTessiM 6e3 orpa-

HUYEHUN.
Karouesvie croga: unmepHem-opuermuposarnvie 6a3v, 0aHHOIT, KPUCTRAALOTUMUSL, KPUCTILAL-
AsUNMECKUE CMPYRMYPbl, Munepaavt, PHP, MySQL.

BBenenue

WWW-MINCRYST (http://mincryst.iem.ac.ru) B kadecrse VIHTEpHET-OpUEHTUPOBAHHOM
0a3bl JAHHBIX BO3HUK JIOCTATOYHO JABHO U CTAJI OJHUM M3 NMUOHEPCKUX Jjisi PO HayIHBIX WH-
TepaKTUBHBIX VIHTEepHET-PecypCoB (MepBblIii MOJHOCTHIO0 paboTocnocobublit BapuanT WWW uH-
Tepdeiica ObUT MpeICTABIEH TOJIb30BaTENIsAM yKe B jekabpe 1997 roma [1]). Pecypce npussan
obecneynTh WHTEPAKTUBHBIA ocTyn VHTEpHET-TI0IH30BATEIAM K HAKAIJIUBABIIUMCH ¢ 1985
rojia JJAHHBIM 10 KPUCTAJTMIECKAM CTPYKTYpaM (IIPeXKJie BCEro JINTEPATYPHBIM, & TAKXKe aB-
TOPCKUM AHAJNTUIECKUM) U MHOTOYNCJIEHHBIM pa3paboTKaM aBTOPOB IPOEKTA 10 00paboTKe
STUX JIAHHBIX U aHaau3y. VHUIMATOPOM U OCHOBHBIM MJIE0JIOTOM PAOOT CTAJI 3aBE/IYIONINI IPYTI-
MOl  PEHTTEeHOCIIEKTPAJILHOIO aHaJjm3a Bblaronmiics kpucramiorpad A.B.Huuaros (yBbl,
ymremmmii ot Hac B 2010 romy). Meromosorus co3manust 1 TEXHUYECKHE TN TEKYIIei pea-
m3arun nHMOPMAIMOHHO-BbrancanTesnbHoi cucremsl (MBC) yike ocseniasnuch panee [2, 3| u
3JIeCh OIKMCAHA KPATKO, TakKe ocBeleHbl Tekyiee cocrosune UBC u nepcrieKTuBbl ee pa3Bu-
THS.

B nacrosiiniee spemss UBC WWW-MINCRYST (110 onieHKam I0J1b30BaTes el U COCTABUTE-
JIeil KaTaJI0roB MHMOPMAIMOHHBIX CCBLIOK) BXOJIUT B IEPBbIE Psi/Ibl PEHTTEHOCTPYKTYPHBIX 0a3
JIAHHDBIX, CBS3AHHBIX C U3yYEHUEM MUHEPAJJIHLHOT'O BEIECTBA.

Coznannas panee u passubaeMas UBC ¢ ee mHCTpyMeHTapUEM BO MHOT'OM PEIIAET BAXKHYO
3a7a9y HHPOPMAIIMOHHOIO OOecleveHns MCCASIOBAHNN BO BCEX O0JIACTAX HAYKU, OIIEPUPYIO-
[UX C KPUCTAJUIMYECKUM BEIIeCTBOM (MUHEPAJIOrus, KpucTajsiorpadus, dusnka TBEPIOro

Tesa U T.I.), 0DecrevdnBas KaK MOMIEPXKKY MHOTOYNCIIEHHBIX HCCIEI0BATENeH MUHEPATLHOTO

1 .
CraTbsi pEKOMEHIOBAHA K IIyOIUKAINK TPOTPAMMHBIM KOMUTETOM MeXK 1yHapOIHON CYyIIepKOMIIBIO-

TepHOil KoHdepennyn «Hayunbiit ceppuc B cetn VIHTEpHET: TOMCK HOBBIX pemtenuit — 2012».
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BEIECTBA U CUHTETHYECKUX AHAJIONOB (BKJIIOYAs CTYJEHTOB U ACIUPAHTOB), TaK WU JIABasl JO-
MTOJTHUTEIBHBIN TOJTYOK B M3YyUYEHNN KPUCTAIOTPAPUIECKUX TAHHBIX.

WWW-MINCRYST saperucrpuposan B I'ocynapcrsernom Perucrpe Bas Jdanubix (HTLL
«Uudopmpeructpy ) oz mHomepom 0229805169 (Perucrparmonnoe CeuerenscrBo Ne 4873 or
11.02.99).

1. Crpoenne u naeosorua UBC WWW-MINCRYST

B ocroe WWW-MINCRYST snexuT psia NPUHITUIINAJIBHBIX «UICOJOTMIECKUX» MOMEH-
TOB, PEATU3AIUT KOTOPBIX Y2Ke 00eCIednsia eMy JOCTATOYHOe TTPU3HAHNE MIUPOBOH KPUCTAJIIO-
rpaduvecKoil 1 MHHEPAJIOTUIECKOI 00IIeCTBEHHOCTH.

Cunre3 nHMOpPMAIMH O KPUCTAJLUIMYIECKO ¢dase, pacCMaTpUBAEMONl KaK “MOHOKPUCTAJLT’
U/UAn KaK “TIOJINKPUCTAIIT’ C 3aMEHON 9KCIIEPUMEHTATHHBIX MOJTUKPUCTAIII-CTAHIAPTOB Pac-
gerHbiMU — crepxkueBas ujgess WWW-MINCRYST, koropast u jejaer €ro yHUBEPCAJBHOIA,
KOMILJIEKCHOM M OPUTMHAJBHON pa3pabOTKOIL.

B nmacrosiiiee Bpemsi nagopmarmonubiit porg WWW-MINCRYST macunthiBaeT 4yTh 00-
see 8000 zarmceii juist 6osiee uem 3000 yHUKAJIBHBIX a3 (MUHEPAJIOB, UX AHAJIOIOB, JIEMEHTOB),
T.e. GosbIMHCTBA MuHEpasioB (13 4800), KpUCTAJIMYIECKIE CTPYKTYPbI KOTOPBIX PacIIidpo-
BaHbI K HACTOAIIEMY BpeMenu. [ToMUMO TIpUPOJIHBIX O0BEKTOB, B 0a3€e JIAHHBIX IPEJICTABJIEHDI
CUHTETUYIECKIE MUHEDAJIBbl — MX CTPYKTYDPHBIE AaHAJIOIH, OTJIMIAIOIINECS 110 COCTaBy (HAIIPHMED,
C 3aMEHOIi OJTHOrO M3 KATUOHOB), U HEOPTaHUYECKHe CoeiMHeHus (cuimmkarhl, pocdarsl, GopaThl
U T.I1.), OJIN3KKE 110 CBOMCTBAM K ITPUPO/IHBIM BerrecTBaM. MadopMaronHblil (hoH T coepKuT
JIAHHBIE CTPYKTYPHBIX PaboT u3 Oosiee 120 MHOCTPAHHBIX U OTEUYECTBEHHBIX KYPHAJIOB 33 Iie-
puom ot 1930-x mo 2012 ropa. Exxeromsblit MpUPOCT HOBBIX WM 3aHOBO IIE€PEOIPEIETEHHBIX
KPUCTAJUTMIECKUX CTPYKTYP MHUHEPAJIOB U MX AHAJIOIOB JOCTATOYHO 3HAYUTEJIEH, YTOOBI Tpe-
6oBasIach MOCTOsTHHAS aKTyaau3aius nadopmarmonnoro dgoua (B cpemaaem, 10 300-400 cTpyk-
TYp B roj). B mocseaHre rogpl OCHOBHOW AaKI[EHT CJIeJIaH Ha HOBBIE MUHEDAJIbI, a TaKKe Ha
KPHUCTAJIJITIECKAE CTPYKTYPbI, OMICAHHBIE B COBETCKUX M POCCHIICKHUX KypHaJax (KOTOpBIE B
HOCJIE/IHIE JIECSTUIIETUsT OBbLI MEHee JOCTYIHBI Web-II0JIb30BATEeN0, HEXKeJINn 3apyOesKHbIE).
CyMmMapHbIii 00beM 0a3bl cocTtasisgeT okoso 500 M6.

Texnomornueckn WWW-MINCRYST kak cepBuc peajn3oBaH Ha «KJIACCHYECKON» CBA3KE
Linux-Apache-Mysql-PHP (LAMP) ¢ ucnionb3oBanuem JavaScript u (Jjisi ”HTEPAKTUBHBIX all-
mtero) Java (ua 6aze Sun/Oracle JDK), peasmsoBanHoii Ha cepBepe 6a3 manabix 19M PAH
(http://database.iem.ac.ru). WWW-MINCRYST 6bu1 (B 1997 romy) oHO#l U3 HEpBbIX HHTEP-
HET-OPUEHTUPOBAHHBIX 6a3 JAHHBIX B Poccuu, UCIIO/IB30BABIINM JAHHYIO TEXHOJIOTUIO, IIPUIEM
3a 14 jieT oHa HUCKOJIBLKO HE IMOTEPsJIa CBOIO TEXHOJOIMYHOCTHL Ha CTOpoHe cepBepa. VIBC as.-
JIZETCA IBYA3BIYHOM, BKJIIOUAs COJIEpIKAaHNEe U A3bIKU WHTepdelica: pycckuit u anrauiickuii. B
CHUCTEMY BXOJIAT CJIEJIYIOIINEe KOMIIOHEHThI: (&) COOCTBEHHO 0a3a JIAHHBIX; (6) KOMIIJIEKCHBIE TI0-
UCKOBBbIe MHTEPMENCHI, (B) MyJIbTHMEIMHbIE HHTEPAKTUBHBIE (DOPMBI IIPEICTABIEHUST CTPYK-
TYPHOIT U crieKTpasbHOli undopmaruu (depes Java-anmierst); (T) KiacCuUKaIUOHHbIE CXEMBI;
() cucrembl IUHAMUYECKH (DOPMUPYEMBIX CCHIJIOK HA BHENTHWE MH(MOPMAIMOHHBIE PECYPCHI;
(e) WWW-0pueHTUPOBaHHBINH MHCTPYMeHTapuil paspaboTunka; (3K) MPUKJIAIHbIE TTPOrPAMMBI
1o obpaborke kpucrasutorpadudeckoit nadopmannn (WWW-XrayPol 1 WWW-MixiPol).

OcHoBHOT UCTOYHUK MHMOPMAIWY )i Ba3bl JAHHBIX 110 KPUCTAJUIMYECKUM CTPYKTYypPaM —
OPUTMHAJIBHBIE YKy PHAJIBHBIE CTATHH, OIYOJTUKOBAHHBIE B OTKPBITOH 1Teuarn. 3Bevuennas Kpu-

CTAJIIIOCTPYKTYpHAas wHOpMaIus momMerniaercs (1o crerpaabaomy dpopmary) B ASCII-daiin ¢
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nocsieytoreii nmporpammuoii (na ITK) skcmepTusoii mo pesysbraraM pacdera MeKaTOMHBIX
PACCTOSTHUI U JIPYTIUX KPUCTAJJIOCTPYKTYPHBIX XaPAKTEPUCTUK U, B CIy4ae MOJOKUTEIHLHOTO
petenns, nmnoprupyercd B8 UBC cnernuasbHbIME IpOrpaMMaMi I'PYTITIOBOTO MJTH OJIMHOYHOTO
UMIIOpTa. BO03MOXKEH UMIIOPT KPUCTAIOCTPYKTYPHON MHMOPMAIUN depe3 OOIIENPUHATHIN B
kpucrasuiorpadun crenuasusuposannbiii daiia (Crystallographic Information File, CIF), co-
JIepKAINil  KPUCTAJUIOCTPYKTYPHBIE XapPaKTEPUCTUKU PACHIM(MPOBAHHON KPUCTAJIUIECKOMN
daswr (dopmar — http: //www.sdsc.edu/pb/cif/cif.html).

BazoBas 3amnuch i UHIUBULYAJHHOTO KPUCTAJIMIECKOTO BEIIECTBA COJIEPKUT UHPOP-
MAITMIO O Ha3BaHUU (B COOTBETCTBUU C Kiaccudukanueil International Mineralogy Association
WJIM PEKOMEHJIAIMSAME 110 HauMeHOBaHuIO Heoprauudeckux semiects IUPAC), xumuaeckom co-
cTaBe, CHMMETPHH, ITApaMeTPax JIEMEHTAPHON d9elKN, KOOPANHATAX ATOMHBIX TTO3UIIUN C U30-
TPOITHBIMU TEMIIEPATYPHBIMU (DAKTOPAMHU M 3aCEJIEHHOCTAMU, UHPOPMAIUIO O MEXKIIJIOCKOCT-
HBIX paccrosgunax, HKL-nnaekcax M WHTEHCUBHOCTAX CUJILHEUNX pedJsIeKCOB PEHTIEHOIN-
dPaKIMOHHON KapPTUHBI TOJUKPUCTAII-Pa3bl, & TAKKE CCHIJIKA Ha COOTBETCTBYIOIINE TTyOJIn-
KaIlUU 110 PacIinpPOBKE MK YTOYHEHUIO KPUCTAJUIMIECKONH CTPYKTYPbI. 3allNCh MOXKET OBbITh
crierudUIMPOBaHa IO TIOJIE3HBIM CBONCTBaM, OCODEHHOCTAM XUMHUYECKOTO COCTABA U CTPYK-
TYpBI, a Takxke 1o PT-yciaoBusm cunTe3a. Kaxkiasi 3almich COIEPKUT «MOHOKPUCTAJIbHBIEY U
«TIOJINKPUCTAJIBHBIEY XapPAKTEPUCTUKU KPUCTAJINYecKoit ¢dasbl. Munepasbl KiracCupuimpo-
BAHBI B COOTBETCTBUU C TAKCOHAME CTPYKTYPHO-XUMHIECKOW CHCTEeMATUKN MEUHepasjaoB A.A.
I'osmoBuKoOBa, KpucTaamoxumMudeckoil Knaccudukarun M. YupruoTrTr, B HACTOsIIIEE BPEMS BBO-
JUTCst KiaccuduKalus 110 CTpyKTypHbIM Tutiam Munepasios (Bokuit I.B.). g 2000 das cue-
JIAHBI IKCITPECC-OIEHKY MMOTEHITUAJBHON SHEPIUN KPUCTAJUIMIECKON PEIIeTKH.

Ha 6a3e BBOMuMOIT mMHMOPMAIMH JIOKAJbHBIA TPOrPAMMHBINA MAKET 9KCIEPTa ITO3BOJISIET
aBTOMATUYECKN C(hOPMUPOBATH BTOPYIO, IPOU3BOJIHYIO OT IEPBOil, 6a3y pacuYeTHBIX MOJTUKPHU-
CTaJJI-CTAHJIAPTOB, IMPOBOJA CHHTE3 JBYX THUIIOB HWH(OPMAIUA O KPHUCTAJJINIECKOH da3e.
Cesazka «Kpucrammudeckas cTpykrypa ¢asbl U ee pacueTHasi IOJUKPUCTAJLI-PEHTTEHO-
rpaMMay sBjsgeTcs He ToiabKo uHdopmanuonnoii ocaosoit WWW-MINCRYST, uo u ciyxut
BAKHEIIIMM HHCTPYMEHTApHEM B PyKax I0Jb30BaTels (B OCOOEHHOCTH PEHTTEHOBCKOTO KPH-
crasutorpada). CrepxkueBas ugess WWW-MINCRYST o cunTe3e IBYyX THUIIOB KPUCTAJIO-
CTPYKTYPHOU MHMOPMAIUN 0 KPUCTAJINIECKON (hase peaju3dyeT MPUHIUITHAJIBLHO HOBBIN MO/I-
x0J1, K (DOPMUPOBAHUIO BCell KPUCTAJIOCTPYKTYPHON MH(MOPMAIUK O BEIECTBE U OPTaHU3AIUN
JOCTyIla K Hel.

Hirr WWW-MINCRYST peasinzoBan uMIiopT 0J100peHHOI SKCIIepTaMu MHMOPMAIUA Ye-
pe3 web-unTepdeiic KaK B BUJIE eINHUTHBIX 3AIIMCEll, TAK U [AKETOB 3aruceil (10 HECKOIbKUX
COT) C BXOJIHBIM KOHTPOJIEM, YTO MO3BOJISIET [IPOBOUTD MTOCTOSHHYIO aKTyaIU3amuio nHpopMa-
IMOHHOTO (hoHIa. Takke pean30BaHa BO3MOXKHOCTH ON-line perakiuu 3amuceil, nx yaJeHus,
3aMEHBI CJIY2KEOHBIX PaIOB 3aInceil, apXUBAIIUN U BOCCTAHOBJICHUsT 0a3bl JTAHHBIX depe3 web-

uHTepdeEiic.

2. OcuHoBHble Bo3sMmozxxkHoctu IBC WWW-MINCRYST

B UBC peanuzoBana sddekTuBHasg cucrema Mmoucka a3 M0 KOMIJIEKCY TapaMeTpOB,
BKJIIOYAs HA3BaHUE MUHEpaJIa (IIOJTHOE MJIM YaCTHIHOE), XUMIIECKUIl, MJIH 9JIEMEHTHBI, COCTaB
B PA3IMYHBIX KOMOMHAIMAX (IPUCYTCTBUE UJIA OTCYTCTBHE SJIEMEHTOB ¥ UX KOMOMHAIAN ), CUM-
METPHUIO, KPUCTAJUIOCTPYKTYPHBIE XaPAKTEPUCTUKUA, a TAKXKE MEXKIIJIOCKOCTHBIE PACCTOSTHUSA

d(hkl), aro B coueTaHMn ¢ XUMHUYIECKAM (IJIEMEHTHBIM) COCTABOM JIAET BO3MOXKHOCTH TIPSIMOTO
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MHTEPAKTUBHOIO KAYECTBEHHOI'O PEHTTeHO(MA30BOr0 aHaIn3a. B cucteMy moucka g00aBjIeH IMO-
HCK T10 KJIaCCU(PUKAITMOHHBIM TTapaMeTPaM HECKOJIbKUX KPUCTAJIIOXUMUIECKUX U CTPYKTYPHBIX
kiaccudukanuii (l'ogosukos, Yupuortu, Bokuit). Cucrema mowcka 1mo 3TuM napamerpam ooec-
[EeYNBAET TONCK (M IPYIITUPOBKY) MUHEPAJIOB 10 YKA3aHHBIM ITapaMeTPaM — HU3IINM TaKCO-
naM. [To paay mapamerpos nmoucka WWW-MINCRYST 110 cux 1op He nMeeT aHAJOrOB CPEIn
MUHEPAJIOTO-KPpUCTAJLUIOrpadpuIecKnX 0a3 TaHHbBIX.

C nmomorrbio naTerpupoBadiblix B WWW-MINCRYST pacdeTHbIX 1 IPe3eHTAIMOHHBIX MO-
JtyJiedi (B Buzie Java ammuieToB) MOCJEeIHWUNA TPEBPATUIICS U3 ePBUIHON HH(MOPMAIMOHHO-CIIPa-
BOYHOH B MH(MOPMAIIMOHHO-BBIYUCIUTEIBHYIO CUCTEMY, CYIIIECTBEHHO PACIITUPUB BO3MOXKHOCTU
II0JIb30BATEJIS TI0 TIOJIYYEHUIO U TIPEJICTABJIEHUIO KPUCTAJIJIOCTPYKTYPHON U KPUCTAIIOXUMUYe-
CKOIi MHMOPMAIH O MUHEPAJILHOM BerecTse. PaspaboTaHHbIil 1 HHTErPUPOBAHHBIH (TACTUYIHO
Ha Kowery, 2012 rona) B WWW-MINCRYST pacuernsbiii mogyias WWW-Xraypol B cBszkax ¢
vomyasivu WWW-Crystpic 1 WWW-Mixipol mozBosisier KBaJIuPUIMPOBAHHOMY TI0JIb30Ba-
TeJTI0 MOJIMMUIIMPOBATL CTPYKTYPBI U3 nHMOpPMAIMOHHOTo (hoHIa (He 3aTparuBas ero), a 3aTeM
PaCCYUTBIBATE U TOJIyYaTh Ipadudeckue n300parkeHusi MOJIeJIell KPUCTAIUIECKUX CTPYKTYP
U KBa3UPEAJIbHBIX IMOJHBIX TPOMUIIEHl PACUETHBIX MOJUKPUCTAJI-PEHTIEHOIDAMM HAa OCHOBE
BPEMEHHO U3BJIEKAEMBIX U MOAUPUITUpyeMbIX 0a30BbIx BDM-daitoB u TeM caMbIM perras 3a-
JIaYun 110 MOJIMDUKAIIN PeATbHBIX CTPYKTYP.

Hanu4aue 607b1110T0 KOMYIECTBa CTPYKTYP U XOPOIITUX CPEJICTB BU3YAJTUIAINHU TTO3BOJIIET C
nomoribio WWW-MINCRYST pazsuBaTh NPUHIUIINAJIBLHO HOBBIE TTOJIXOIBI K IIPEICTABICHUIO
KPHUCTAJUTMIECKAX CTPYKTYp — Ojaromapst THOKOMY WCIOJL30BAHUIO TOJIUIIPOB, ITO3BOJISIO-
meMy (pOpMHUPOBATH PA3JIMYHBIE BADUAHTHI CTPYKTYPHBIX Mojesell munepasios. Vcnombs3yercs
[IPUHITAIL: B P/l CJIYIAEB KPUCTAJIMIECKOE TTPOCTPAHCTBO MOXKHO OPraHU30BaTh B CMEINTaHHOM
IIAPOBOM U TIOJIUIIPUUECKOM M300paKEHUN Ha OCHOBE JIIOOBIX aTOMOB B CTPYKTYPE, HE CTPOrO
[IPUBSI3BIBASICH K TPAJIUIINOHHOMY KATHOHHO-aHUOHHOMY HU300PAXKEHUIO.

st Becex 3amuceii uepes serpoennbrii anmier WWW-Crystpic (Java-3D) mocrynsbl auHa-
MUYECKU CO3aBaeMble NMHTEPAKTUBHBIE U300PaXKEHUs MOJIe/Iell KPUCTAIINIECKUX CTPYKTYP B
mapax-cdepax U B MOJIMIAPUIECKUX poekiusx (mo 138 mosurmii u g0 1500(!) aromos Ha
CTPYKTYDY) B COOTBETCTBUHU C OCHOBHBIMU KAHOHAMH MUHEPAJIOrUU u Kpucrasorpaduu. IIpo-
rpaMMa TO3BOJISET JIEJaTh BCEBO3MOXKHbBIE MAHUIYJISAIUA C MOJEIbIO CTPYKTYDPBI, BKJIIOYas
MACIITAOMPOBAHNE, HEMPEPBIBHOE U /UM aBTOMATHYECKOE UCKPETHOE BpAIEHWE BOKPYT
«KpaHHbIx» oceil X,Y,7Z, OpHeHTaINIO IO KpucTa/uiorpadpudeckum ocaMm, hkl-dpparmenrarmio
crpykrypbl (#a hkl-opuentuposannbie dpparmentsr Tosmmuuoit d(hkl)), napamusanue siemeH-
TApPHBIX STYEEK BJIOJIb JIFOOBIX BHIODAHHBIX HAIIPABJIEHUM /it (POPMUPOBAHUST KCBEPXCTPYKTYPS
U MOTUBOB, a TaK¥Ke MPIMOii «PyUHOI» M aBTOMATU3UPOBAHHBIN JJIsi MAJBIX [IOJUIAPOB (TeT-
Pa’IPOB M OKTA3POB) PACUET JIFOOBIX MEXKATOMHBIX PACCTOSHUI M yIJIOB B CTPYKType. IIpo-
rpamMma M300paskaeT JIIOObIe TOJIIMI/IPHI, BKIIOUast «IeEKTHBIEY C HEOOBITHO MAJBIMU ( IO~
XUME» ) MEKATOMHBIMH PAaCCTOSIHUSIMU. Bostee JeTabHOE OICAHME BCEX BO3MOXKHOCTEl all-
JieTa MpUBeJIEeHO 3/1ech: http: //mincryst.iem.ac.ru/rus/crystpic.php). B nacrosiee spems u3-
3a mpobsteM ¢ paboroit ¢ oGubmorekamu OpenGL (Ha KOTOPBIX PeaM30BaH alllIeT) B COCTaBe
HOBBIX Bepcuil Java paccCMaTpuUBaeTCs BO3MOXKHOCTHL IEPEHOCA AIMJIETA HA HOBBIE ITPOrPAMM-
HbIe IIATHOPMBI TUTIA BCTPOeHHBIX cpeacTB HTMLS

Taxxxe B WWW-MINCRYST wunrerpuposan anmier WWW-Mixipol, npegnasznadeHubrit
JIJIST TPaAUUIECKOrO IPEICTABICHUS MOJHBIX PACUYETHBIX CIEKTPAJbHBIX MPOMuUJIeil MoJuKpu-
CTaJIJI-PEHTIEHOIPAMM C BO3MOXKHOCTAMU MAHUITYJIMPOBAHUS CIIEKTPAMU JIJIsI PA3HBIX UCTOYHU-

KOB U3JIy4YEHUA U PA3HBIX TUIIOB CIIEKTPAJIbHBIX IIKaJI. Taxkxke MOOYJIb crrocoben CbOpMI/IpOBELTb
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peHTreHorpaMmbl cmeceil das (10 6 da3 oIHOBPEMEHHO) IPU BO3MOXKHOCTH BAPHUPOBAHUS OT-
HOCUTEJIbHBIMU COJIEPXKAHUSAMEI KOMIIOHEHTOB CMECH.

Kak st cTpyKTyp, Tak u Jjisi CIIEKTPOB MUHEPAJIOB MPEILyCMOTPEHbBI YIIPOIIIEHHBIE BapH-
AHTBHI TIPEICTABIEHUs (ISl CTApBIX Opay3epOB U MAJIOMOIIHBIX [TEPCOHAJIOK) B BUJIE TPAIIHIIN-
OHHBIX IAPOBBIX CTPYKTYP U JIMHEHIATHIX CIIEKTPOB.

B cocras WWW-MINCRYST Bcrpoen mojryJib Xraypol, KOTOPBI B CBs3KaX C IIPOTrPaM-
mMamMu WWW-Crystpic u WWW-Mixipol, rmo3BoJisier KBaauduImpoBaHHOMY I10JIb30BATEIO Me-
HATH «HA JIETY» PsJI TApaAMETPOB CTPYKTYPBI M PACCYUTHIBATH HOBbIE BAPUAHTHI N300PaKEeHMH
MOJIeJIell KPUCTAJINYECKUX CTPYKTYP M KBa3UPEAJbHBIX TOJIHBIX TPOMUIeil PACIeTHBIX TOJIU-
KPUCTAJJI-DEHTI€HOIPAMM Ha OCHOBE BPEMEHHO WM3BJIEKAEMBIX M MOJIUMUINPYEMBIX 0a30BBIX
BDM-daiisioB, TeM caMbIM pelliasi KOHKPETHBIE 33/1a4n 110 MOIUMUKAIINN PEASIbHBIX CTPYKTYD,
HOo He 3aTparuBag ocHoBHoi dony WWW-MINCRYST.

OHUMU U3 TIEPBBIX CPEJIM HAYYHBIX WHTEPHET-OPUEHTUPOBAHHLIX 0a3 JIAHHLIX ObLIa Pas-
paboTraHa cucTeMa JTUHAMUYECKH (POPMUPYEMBIX TIEPEKPECTHBIX BEO-CCHIJIOK JIJIsi CBA3U 3aITUCeH
C 3AIUCAMU JIJIsT KOHKPETHBIX MUHEDAJIOB B BEIYIIUX MUHEPAJIOTMYECKUX 0a3axX JAHHBIX, Pa3-
MereHHbIX B WHTepHeTe. CHucTeMa reHepaiu JIUHAMUYECKUX TUIEPCCHIJIOK HA BHEIHUE WH-
dopmarmonnabie pecypchbl (B OCHOBHOM, Ha MUHEPAJIOTHIECKUEe 0a3bl JAHHBIX U TOMCKOBBIE CH-
CTEMbI) TI03BOJISIET KIIPO3PAYHOY JIJIsl [I0JH30BATES OJK/IIOYATH GOJIbINE BHEIIIHUE MACCUBBI
JIAHHBIX, UCIIOJIb3Ys METO/I «IeHEPAJIbHBIX» 3a1TpOoCcoB. [Ipu 3TOM 1osb30BaTENb CPa3y MOJIYyHaeT
JIOCTYII K WHGOpPMAIUU 110 WHTEPECYIOIEMY €ro OObEeKTY, MUHYS CTQJIMUA IMOUCKA WJIU TIPO-
cMOTpa Bcell BHerHel 6a3bl. KpoMe Toro, JTaHHbIH MEXaHN3M Peau3yeT 00paTHYIO CBA3b, I03-
BOJIAA TIOJIO0HBIM K€ 00pa30M CChLIATHLCI ITUM 0a3aM y»Ke Ha Halllu UHMOPMAIIMOHHBIE 00b-
€KTbI, 4TO pe3ko nosbiaeT BocTpedboBaHHOCTh WWW-MINCRYST BHemHuMyu 1mosb3oBaTe-
JISIMH.

Hannune B WWW-MINCRYST 60s1ee 8 Thicd4 KPUCTAJLUIMYECKUX CTPYKTYP U BCTPOEHHbBIH
YHUBEPCAJIHBIN PACYETHBI KOMILJIEKC ITO3BOJIUJINA IMTOMHUMO OPHUEHTHPOBAHHBIX HA TOUCK U
IpejiocTaBiienre nHMOPMAIMK BO3MOXKHOCTeH ucrnoib3osaTh VIBC B pa3paboTke HETpaIuIu-
OHHBIX HAYYHBIX ITOJX0JIOB K MHTEPIIPETAIIMHU U IIPEJICTABIEHUI0 HEKOTOPHIX KPUCTAJLIMIECKIX
ctpykTyp. WWW Xraypol 1mo3Bosinj, HAITPUMED, BbISIBUTH B TPAJUITUOHHBIX CTPYKTYypPaX BO3-
MOKHOCTb TMOKOT'O UCIIOJIb30BAHUS TTOJIUIIPOB U MOYTU ABTOMATUYECKU (POPMUPOBATH Pa3INd-
Hble BapUAHTHI CTPYKTYPHBIX Mojiejiell MuHepasoB. Kak BbIsICHWIIOCH, JIJIsT YaCTU MUHEDAJIOB
KPUCTAJUTMYECKOE TTPOCTPAHCTBO MOXKHO HE CTPOI'O NPUBA3BIBATHCA K TPAIUITUOHHOMY KATHU-
OHHO-aHIOHHOMY M300PaXKEeHUI0, a (GOPMUPOBATH CTPYKTYPHI HA OCHOBE JIIOOBIX ATOMOB, BXO-
JAmx B ee cocTtaB. Mero ocobenHo 3 dEKTUBEH [T CJIOKHBIX «HEIPABUIBHBIXY OECKHUCIIO-
POJIHBIX CTPYKTYD (Harpumep, dpocduibl, CI0KHBIE CYIbMOUILI U JIP.).

Boctpebosannocts WWW-MINCRYST xoporrio monrBepK1aeTcs CTaTUCTUKON obpariie-
Huii (7.5 MUIH. yCIIENIHBIX eIUHUYHBIX 3ampocoB 3a 2012 rog, 6osee 60 I'G ckavannoit madOpP-
Maruu, 0kosio 33000 yHUKAJIBHBIX CANTOB), a TaKxKe OOJIBIIMM KOJINIECTBOM OT3bIBOB, OINCA~
uuii n BremHuxX ccbliok Ha WWW-MINCRYST (cMm. pasmesn «Cebuiki» Ha caiiTe).

O mepcriektuBax pasputugs WWW-MINCRYST chenyer ckazarh oT/eibHO. B cBsA3U C
OYeHb OBICTPBIM Pa3BUTHEM Web-TexHOIornii n (COOTBETCTBEHHO) Gpay3epoB, BOBHUKJIA HEOO-
XOUMOCTDb KapJIMHAJIBLHONM TIepepabOTKU HBIHEITHErO0 KJINEHTCKOro mHTepdeiica, y»Ke He OTBe-
YAIOIIEro KaK HOBBIM TEXHOJIOIUsM (¥ 3a49acTyio HecoBMecTuMoro ¢ HoBbiM 110), Tak u Tpebo-
BaHUsIM T10JIb30BaTe el. OHa OyIeT BKJIOYATh U3MEHEHUE CII0C00a, MPEICTABIECHUsT 3AIIUCH ITY-
TEM CBeJIeHUsI Pa300IIeHHbIX ceffuac mosieii (ocuoBHble manuble, CPDS kapTa, aTOMHbIE 03U~
I[M, CTPYKTYPA, CHEKTPHI, CCHUIKA U JP.) B €AnHOe NH(MOPMAIMOHHOE TIPOCTPAHCTBO, (hOPMU-
pyemoe Ha 0Oaze mmuHammdeckoro HTML (¢ wucnosnb3oBanmem texuosormii Jason, DHTML,
HTML-5, oBepuieiinbix cTpykTyp). IIpemycmarpuBaercst Kak Imepejiesika U PeKOMINIIAIMs Java
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AITJIETOB (B CBSI3U C yCTAPEBAHUEM U HETIOJIHONH COBMECTUMOCTBIO KOJIA C TTOCJEIHUME DPeaJIi-
sanusavu Java VM), Tak u nx 3aMeHa Ha MOJLYJIH, UCIIOJIB3YIOIIE MyJIbTUMEINIHbIE TEXHOIIO-
run crangaproB HTML-5 wim Adobe Flash (¢ mcnosnb3oBaHneM OpHUrHHAJIBHOIO aBTOPCKOTO
pacueTHOro Kojia). Takke Oy/IyT M3MEHEHbI B CTODOHY IOBBIIIEHUS JIPYKETIOOHOCTH U IIPO-
CTOTBI) JM3aifH M SJIEMEHTHI YIPABIEHUs IPEIOCTABIISIEMOil MOIb30BaTe 0 nHpopMarmn. B
XO0Jle ITPOEKTa MPELYCMOTPEHO TOMOJHEHNE 0a3bl JAHHLIX JIOMOJHUTEIHLHONU CyTry00 MUHEPAJO-
ruveckoil nudopmarpeil (hoTo MUHEpATIOB U PUCYHKH Kpucrasuiorpadudecknx GopM # Jp.).
Hecmorpsa ma To, uTo 110 pamy mapamerpos roucka WWW-MINCRYST 50 cux nop He nmeer
aHAaJIoroB, Oy JIeT PaCIIUPeH KPYyT [MOTEHIINAIbHBIX TIOMCKOBBIX 3aIIPOCOB (IIPEKJIie BCero B 00Ja-
CTH TIOUCKOB TI0 COCTABY M KPUCTAJIONPADUIECKUM JIAHHBIM ).

3akJroueHue

Paspaborannast n passuBaemasi Ha uporsxkennn 15 ger IBC WWW-MINCRYST sBst-
eTCsI 0OITIEeIOCTYIIHBIM, JIPYKETIOOHBIM OJIE30BATEII0 HHTEPGEHCOM K DOJIBIITOMY 00bEMY KpH-
CTAJIIOCTPYKTYPHON M KPUCTAJTIOXUMUIECKON NH(MOPMAINY C PA3BUTHIMU CPEJICTBAMU MTOMCKA,
IIPEJICTABICHUST U 00pabOTKU U MOXKET CJIYKUTh MOIIHBIM UHCTPYMEHTApUEM JIJI BCEX HMCCJIe-
JoBaTeseil B MUHEPAJIOTHH, KPUCTAJIOTpadun, (PU3NKe TBEPJIOTO Tea, MATEPUATOBEICHUN 1
MPOYMX CMEKHBIX 00JTACTIX HAYKH.

IIposederue pabom no UBC WWW-MINCRYST 6 meuwenue 1997-2012 20006 6vi.40 noo-
depotcaro mecroavrumy epanmamy, PODH (6 mom wucae 6 nacmoswee 6pems — 2paHmom
PO®U 12-07-00742-a, pyx. Bapramos JI.A.).
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WWW-MINCRYST: NurepHeT-OpueHTUPOBAaHHAA MHPOPMAIITMOHHO-. ..

WWW-MINCRYST: THE INTERNET-ORIENTED
INFORMATION AND CALCULATION SYSTEM ON THE
CRYSTALLOGRAPHY AND THE CRYSTAL CHEMISTRY
OF MINERALS

D.A. Varlamow, Institute of Experimental Mineralogy RAS (Chernogolovka, Rus-

sian Federation),

T.N. Dokina, Institute of Experimental Mineralogy RAS (Chernogolovka, Russian
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N.A. Drozhzhina, Institute of Experimental Mineralogy RAS (Chernogolovka,

Russian Federation),
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The Internet-oriented WWW-MINCRYST information-calculation system (ICS) intended for
work with crystal structures of minerals, their synthetic analogs and elements is described. The ICS
main components are actually a database (more than 8000 records for 3000 unique phases), supplied
with a complex of means of search and information choice, means of multimedia submission of
information (polyhedral and spherical interactive crystal structures, spectrum, etc.), opportunities
of processing of spectral information, including using of the loaded user data. ICS is placed to the
address http://mincryst.iem.ac.ru and is available to users without restrictions.

Keywords: Internet-oriented databases, crystal chemistry, crystal structures, minerals, PHP,
MySQL
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