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NHOOPMALMNOHHO-BBIYNC/IMTEJIBHAA CUCTEMA
IO KPUCTA/VIOXUMHUHU U MUHEPAJIOT U WWW-MINCRYST:
18 JET HAYYHOMY UHTEPHET-UHCTPYMEHTAPUIO

JLA. BapﬂaMOBl, T.H. Joxuna', H.A. Ilpommmal, O.JI. CamoxaaJioBa'

I .
Hnemumym sxenepumenmanvrou munepanocuu PAH, 2. Yepnozonoska, PD

Nudpopmanmonno-serauciurensias cuctema (MBC) WWW-MINCRYST
(http://database.iem.ac.ru/mincryst, http://mincryst.iem.ac.ru), npeaHa3HaYCHHAS IS
paboThl C MaKCHMAaJbHO BO3MOKHBIM KOJIMYECTBOM I0JIb30BATEICH U MOITOMY
M3HAYaJIbHO Oa3upyroliascs Ha UCIOJIb30BaHUE WHTEPHET-TEXHOJIOTUN, B KauyeCTBE
0a3bl JaHHBIX, pa3MeIleHHOW B cpefe MHTepHeT, BO3HUKIA AOCTATOYHO JABHO W
cTajga OJHUM W3 MHUOHEPCKUX MHTEPAKTUBHBIX HAay4YHBIX MIHTEpHET-pecypcoB Kak B
Poccun, Tak u B Mupe (B obOmactu Hayk o 3emiie). llepBblii MOJHOCTHIO
paborocniocoOHbii BapuanT WWW wuHtepdeiica Obul cO30aH B paMKax TpaHTa
PODU Ne 96-07-89162 u mpencrasieH moab3oBaTessiM B aekadbpe 1997 roma [1],
TakuM 00pa3oM CHCTEMa YCHEIHO (PYHKIIMOHUPYET M aKTUBHO BOCTpeOOBaHa
MOJIb30BATENISIMU yKe MoUTH 18 Jter.

Huxe onuceiBaeTcst coznanHas B 1997 rogy U akTUBHO pa3BUBaeMas BIUIOTh
0  HACTOSIIIETO BPEMEHU  OpHEHTUpOBaHHass Ha HTepHeT-1oiab30BaTels
uHpopmanmonHo-Berunciutensias cuctema (MBC) WWW-MINCRYST co
cBoOoaHbIM goctynoM. Llens cozmanus UBC WWW-MINCRYST ¢ ee o6mmpHbIM
WHCTPYMEHTAapueM — O0€CIeYUTh MAaKCUMaJIbHO HIUPOKHI KPYT MOJIb30BATEIECH BO
BCEX O00JIACTSAX HAYKH, OMEPUPYIONIMX C KPUCTALIUYECKUM BEIIECTBOM (T€OJIOTHS,
reoxXuMus, Kpuctamwiorpadus, Gusmka TBEpAOro Teia) JOCTOBEPHOM M aKTyaJlbHOU
uHpopmalmeit B 001aCTH KPUCTAUIOXMMHUHM U KPUCTAJUIOrpapUu MUHEPAIOB, HX
CUHTETUYECKUX AHAJIOTOB W DJIEMEHTOB, a TaKXe JaTh JTOMOJHUTEIbHBIA TOIUYOK B
Pa3BUTHHU METOJ0B 00OpaObOTKH U BU3yaJIU3allMU KPUCTAIUIOCTPYKTYPHBIX JaHHBIX.

[lepBonayanbno (B koHue 90-x) pecypc ObT mpu3BaH O00ECIECUUTH
MHTEPAKTUBHBINA NOCTYN MHTEpHET-1101b30BaTENsIM K HaKaruiuBaBmuMes ¢ 1985 roga
B pamkax nokanbHoi UTBC MUHKPUCT gaHHBIM O KPUCTAJUIMYECKUM CTPYKTypam
(Ipexe BCero TUTEPATypPHBIM, a TAK)KEe aBTOPCKUM aHAJTUTHYECKUM — BCETO OKOJIO
3500 oObekTOB Ha MOMEHT cTapTa mpoekta). B xome mpoekra B coctaB MBC
BBOJIMJIUCh TPOrpaMMHBIE pa3padOTKH MO 00padOTKE KPUCTAJUIOCTPYKTYPHBIX U
KPUCTAUIOXUMUYECKUX JAHHBIX, UX aHAIU3y U MYJIbTUMEAUINHON BHU3yalu3alvu.
['1aBHBIM WHUITMATOPOM M OCHOBHBIM HJICOJIOTOM PabOT OBLI 3aBEIYIONTUIN TPYIIION
PEHTIEHOCIEKTPAIbHOTO aHanu3a WMHCTUTYTa SKCHEPUMEHTAIbHOW MUHEPATIOTUU
PAH Boipatomuiics kpucramiorpad A.B. Uuuaros (yBbl, 0€3BpeMEHHO YIIECIIIHHI OT
Hac B 2010 roxy).

3a 18 gmer passutus HMBC WWW-MINCRYST wHapactun cBou
uHdopMaIrmoHHbd Qo moyTH B 2,5 paza (moutu Ha 6000 0OBEKTOB) U MO MpPaBy
BOIIIET B TIE€PBbIE PsAbl PEHTIEHOCTPYKTYPHBIX U KPUCTAIOXMMHUYECKHX 0a3
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JAHHBIX, CBSI3AHHBIX C M3YYEHHEM MHHEPAIBHOTO BELIECTBA, KaK [0 OLICHKaM
MOJIb30BATENEe, TaK W 1O MHEHHUIO COCTABUTENEH OTpacieBbIX KaTaJlOroB
MH(OPMAIIMOHHBIX CCHLIJIOK.

NBC WWW-MINCRYST 3apeructpupoBaHa B rocyAapCTBEHHOM PETUCTPE
06a3  ganueix (HTI[  "Wudopmpeructp") mnoxm  Homepom 0229805169
(peructpannonnoe ceuaeTenbcTtBO Ne 4873 ot 11.02.99).

OcHoBHbiM KOMNOoHeHTOM WBC sBnsietcsi coOCTBEHHO 0asza JaHHBIX WU
Nudopmarmonnsiit houa (Ha uroHb 2015 roga — okoso 9300 mHbOpMAIIMOHHBIX
00bexToB i outu 4000 yHukaneHbIX (a3, Bkirodas 3700 mpupoIHBIX MUHEPAJIOB
u okono 300 cuHTeTnueckux (a3, HE MMEIOIIMX IMOKAa HATYpaJIbHBIX aHAJIOIOB).
NudopmanmonHsiii 00beKT cocTOUT U3 4 0a30BbIX Ta0IUI] ¢ 60 PUKCUPOBAHHBIMU U
10 130 AOMOMHUTENBHBIMU MOISAMU (YUCIIO MOCIEIHUX BAPbUPYET B 3aBUCUMOCTH OT
CIIOHOCTH CTPYKTYpbl) U 4 OuHapHbix (¢aiinoB. I[lonnep:xuBaercs uepapxudeckas
CUCTEMa MHJIEKCOB M Psii BCLIOMOTaTeabHbIX Tabmuu. O0muii o0beM 0a3bl TaHHBIX
cocrtaBisieT okoso 500 Moaiir.

Uudopmammonnsiii.  ¢dong B HMBC  WWW-MINCRYST  comepxur
nHpopMaIuoo o0 OOJILIIMHCTBE MUHEpaIbHBIX BUIOB (0koyio 3700 u3 moutu 5000
opuIIMAIbHO TIPU3HAHHBIX Ha Mail 2015 roga MexayHapoaHo MuHepaiorunyeckon
Accoumanueid — http://www.ima-mineralogy.org/Minlist.htm), kpucrammueckue
CTPYKTYpPBbI KOTOPBIX paciin(poBaHbl K HACTOsIIIEMY BpeMeHHU. [loMUMO mpupoIHbIX
00BEKTOB, B 0a3e MJaHHBIX TNPEJCTABIECHbl CHUHTETUYECKHE MHHEpadbl — WX
CTPYKTYpHBIE aHAJIOTH, OTJIMYAIOUIMECsS IO COCTaBy (HampuMep, ¢ 3aMEHOH OJHOTO
U3 KaTHUOHOB), U HEOPTaHUYECKHE COCTUHEHUS (CHIIMKAThI, ocdaTsl, OOpaTsl U Jap.),
OJIM3KKME TO0 CBOWCTBAM K TMPHUPOJHBIM BemiecTBaM. MHpopmanroHHb (GOH.
COIIEPKUT JIaHHbIE CTPYKTYpHbIX pabor u3 Oonee 130 WHOCTpaHHBIX U
OTEUECTBEHHBIX >KypHaNoOB 3a mepuol oT 1930-x rogoB mo HacTofIlee BpeMs.
Exxeronuplii mpuUpOCT HOBBIX WM 3aHOBO  IE€PEONPEACICHHBIX/yTOYHEHHBIX
KPUCTAUTMYECKUX CTPYKTYP MHUHEPAIIOB M WX aHAJIOrOB JOCTATOYHO 3HAYMUTEJNICH,
4TOOBI TpeOoBanach TMOCTOSIHHAA aKTyanu3amnus uHdopMmarmoHHoro ¢oxHma (B
cpeadeM, 10 350-450 cTtpykTyp B roa). B mocnemHue rojbl OCHOBHOW aKIICHT ObLT
CIeJlaH Ha HOBbIE MUHEPAJIBI, @ TAKXKE HA KPUCTAIUIMYECKHE CTPYKTYPHhI, ONUCAHHBIC
B COBETCKMX U POCCHUHCKHUX XKypHaiax (KOTOpble B HOCIEAHUE ACCATUIETHS ObUIN
MeHee JOCTYITHbI Web-110JIb30BaTeNI0, HEXKENN 3apyOeKHbIE).

WuTepdeiic NBC WWW-MUHKPUCT IIPEACTABIISACT co0oit
MHOTOYPOBHEBYIO HMH(GOPMAIIMOHHYIO JIBYSI3BIYHYIO (PYCCKMM U aHTJIMKACKHIA,
BKJIIOYAsi COJIEp>KaHUE M A3BIKM HMHTepdeiica) cuctemy. B Hee BXOIAT ciemyroniue
KOMIIOHEHTHI: (a) KOMIUIEKCHBIE TOMCKOBbIE MHTEPQEIChl, HCHOIB3YIOIMINE KaK
KPUTEPHUH TOUCKA (B PA3IMYHBIX KOMOWHAIUSAX) Ha3BaHUS MUHEPAIOB, XUMUYCCKUN
COCTaB, KPHUCTAUIOCTPYKTYPHBIE  MapameTpbl, JIMTEPATYpPHbIE  CCBUIKM U
BCIIOMOTATENbHYI0 HMH(OpPMALMIO, MPUYEM BO3MOXKHBI KOMOMHAIIMM MOMCKOBBIX
npu3HakoB; (0) MOAyJIW MyJbTUMEIUWHOIO TMPEACTABICHUS HUHPOpMaLUU
(MHTEpaKTUBHbBIE TMOJM3PUYECKUE W IIAPOBBIE CTPYKTYphl, JIMHEHYaThle U
HEIpephIBHBIE CIEKTPhl — 4epe3 Java-ammietst WWW-CrystPic 1 WWW-MixiPol;
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(B) kmaccu(ukanmoHHbIE CXeMbl; () MOAYJIM OpraHU3aIlMid B3aUMOCBS3EH C
BHEIIHUMU  WH(OPMAIIMOHHBIMM  pecypcaMud  4Yepe3 CHUCTEMY JIMHAMUYECKH
dbopmupyembix  ccpuiok; (1)  WWW-opueHTUpOBaHHBIN ~ MHCTPYMEHTApUiA
pa3zpaboTuuka (BKJIKOYasi CUCTEMY MMIIOPTA, TOBEPKU U PENAKIMH JTAHHBIX, a TAKXKE
apXMBallMK U PE3EPBHOIO KOMMUPOBAHUA).

Texnonornuecku UBC WWW-MINCRYST kak web-cepBuc peann3oBaHa Ha
"knmaccuueckor" cBsizke Linux-Apache-Mysql-PHP (LAMP) ¢ wucnons3oBanuem
JavaScript u (g uHTEpakTHUBHBIX amnmieroB) Java (Ha 6aze Sun/Oracle JDK).
Pasmemena MBC Ha cepBepe 0a3 JgaHHbIX WMHCTUTYT SKCIEpUMEHTAIBHOM
munepasioruu PAH (http://database.iem.ac.ru), qoctyn HenmumuTtupoBaH. Ha crapte
npoekta UBC WWW-MINCRYST crana B 1999 rony (B peanuzauuu Ha OC Digital
Unix) oaHOW M3 MEpBBIX HMHTEPHET-OPUEHTUPOBAHHBIX 0a3 naHHbIX B Poccum,
WCMOJIb30BABIIMM JAaHHYIO TEXHOJOTHIO, MpUYEM 3a 15 JeTr oHa HHUCKOJIBKO HE
noTepsijia CBOI0 TEXHOJIOTUYHOCTh Ha cTOpoHe cepepa. B 2015 mpoBenena murpanus
6a3pl ganHbix ¢ nponpuerapHoii CYBJl MySQL Ha cBOOOJHO pacmpocTpaHsSeMyo
MariaDB (https://mariadb.org/) nns coxpanenust cBobomnoro craryca MBC. B
Hacrosiee Bpemss UBC pasMmeleHa Ha cepBepe CO CIEAYIOIIUMU MMapaMETPAMHU —
CPU Intel Core 15-2400@3.10GHz x 4 sapa, RAM 24 Gb, disk array SSD 128 Gb +
2x2 Tb WD RE 2000, GPU Nvidia Kepler GTX 770, nporpammuo - Apache HTTPD
server 2.4.6, PHP script language 5.4.16, MariaDB database 5.5.40.

B Tteopernueckoit ocHoBe HMBC WWW-MINCRYST gexur psan
NPUHIUIIHAIBHBIX ~ "MACOJOTHUYECKUX" MOMEHTOB, peajau3alus KOTOphIX U
o0ecrieunsia €My  HUMEIOLIeecs]  MpHU3HAHUE  KpUCTaulorpadguueckoil  u
MUHEpAJIOTMYeCKO  HaydyHOW  oOmiecTBeHHOCTH. CuHTe3 HHPOpMAIMH O
KpUCTaNInYecKol Qasze, paccMaTpuBaeMod Kak '"MOHOKpUCTaT" W/WIM Kak
"monukpuctai' ¢ 3aMEHOM 3KCIEPUMEHTAIbHBIX  MOJUKPHUCTAI-CTAHIAPTOB
pacuetHpiMu — OaszoBas wuaes WWW-MINCRYST, kotopas u jgemaer ero
YHUBEPCAITBHON, KOMITJIEKCHON ¥ OPUTHHAIBHON Pa3pabOTKOM, TOCKOIBKY MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh HUHPOPMANMOHHYIO 0a3y CpaBHUTEIBHO C YHUCTO
ananuTtrdeckoil. Ha Gaze BBeneHHON MH(pOpMaUU MPOTPAMMHBINA MaKeT dKCHepTa-
pa3paboTyrKa MO3BOJISIET ABTOMATUYECKU C(HOPMHUPOBATH BTOPYIO, MPOU3BOHYIO OT
nepBOM (aHAIUTUYECKOM), 0a3y pacueTHBIX MOTUKPUCTAILI-CTAaHAAPTOB, MPOBOIS
CUHTE3 JIBYX TUIOB HHpOpMaMKM O KpucTauinueckod ¢aze. Cpazka
"Kpucranmnuueckass cTpyktypa ¢a3pl © ee  pacueTHas  IOJUKPUCTAILI-
pentreHorpamma’ seisiercst mHpopmarronnoit ocHoBoii UBC WWW-MINCRYST u
CIIYKUT BaXHEWIINM WHCTPYMEHTApUEM B pyKaxX MOJIb30BaTeNls (B OCOOCHHOCTH
peHTreHoBckoro kpucrtamiorpada). CrepxneBas wumes WWW-MINCRYST o
CUHTE3€ JIBYX THUIIOB KPUCTAIUIOCTPYKTYPHOU HH(POPMAIINK O KPUCTAIUTMIECKOU (haze
peanu3yeT  NPUHIMIIMAIBLHO  HOBBIM  MOAX0Ja K  (GOPMHpPOBAHUIO  BCEH
KPUCTAJUIOCTPYKTYPHOM HHPOpPMaLIUK O BEIIECTBE U OPraHU3aLMU JOCTYIA K HEW.

OcHoBHBIM ucTOYHUKOM HHpopMauuu s MUBC ciyxaT opuruHaibHbIe
KYpHAJIbHBIE CTaTbU, OIYOJMKOBAHHBIE B OTKPHITOM mieyaTu. W3BneueHHas
KPUCTAIUIOCTPYKTypHass ~ MHpopMamusi  momemaercsi (B~ COOTBETCTBUH  CO

44



cneruaibHbiM (popmaTom 3amucu) B ASCII-daiin ¢ mocnenyromieit mporpaMMHON
sKcepTu3on (mpoBoguMod Ha JokainbHbIX [IK) 1o pesynbratam pacueta
MEXATOMHBIX PACCTOSHUN W JPYTHX KPUCTAIIOCTPYKTYPHBIX XapaKTEPUCTUK H, B
ClIy4yae TMOJIOKHUTEIBbHOIO pemeHns, ummnoprupyercs B HMBC cnennanbsHbIMH
CpEeICTBAMHM TPYNIOBOIO WM OJMHOYHOTO HMMIIOPTA. Bo3moxkeH uMIopT
KPUCTAIIOCTPYKTYPHON HH(pOpMAIUU depe3 OOUICTPUHATHIA B KpUCTauIorpaduu
cnenuanuzupoBannbiil ¢aitn (Crystallographic Information File, CIF), conepxarmuit
KPUCTAJUIOCTPYKTYPHBIE XapaKTEPUCTUKH pacini(poBaHHON KpUCTAITMYECKOH (ha3bl
(bopmart — http://www.sdsc.edu/pb/cif/cif.html).

Nudopmanmonnass 3amuch s MHAMBUAYAJIBHOTO  KPUCTANIMYECKOIO
BEILECTBA COJIEPKUT MH(POPMAIIMIO O Ha3BaHUU (B COOTBETCTBUU C KJIaCCHU(PUKALIMEH
International Mineralogy Association wiM peKOMEHAAMUSMHU 1O HAUMEHOBAHUIO
Heopranndeckux BemecTB [UPAC), xumMruueckom cocTaBe, CHMMETPHUH, MapameTpax
AJIEMEHTApHON  SYEHKHM, KOOPJAMHATAX AaTOMHBIX TO3UIMHA C H30TPOIHBIMU
TeMIIepaTypHbIMU (haKTOPaMH U 3aCEJIEHHOCTSMU, HH()OPMAIUIO O MEKIJIOCKOCTHBIX
paccrosiausix, HKL-umHaexkcax ¥ HHTEHCHBHOCTAX CHJIBHEMIIUX pedieKkcoB
PEHTreHOU(GPAKIIMOHHON KapTUHBI MOJUKpPUCTAI-(Da3pl, a TaKXKe CChUIKM Ha
COOTBETCTBYIOIIME  NyOMUKANMK MO  pacliMppoBKE  WIM  YTOYHEHHIO
KPUCTAJUIMYECKOU CTPYKTYpPHI. 3aMUCh MOXKET ObITh ClIEeUU(PUIIMPOBaHA 10 TOJIE3HBIM
CBOMCTBaM, OCOOEHHOCTSIM XHUMHUYECKOTO cOCTaBa U CTpPYKTypwl, P-T ycioBusm
CUHTE3a, MPUHAJJICKHOCTH K YCIOBHBIM MHUHEPAIbHBIM rpymmaMm. Kaxmas 3amuck
CONEPKUT  "MOHOKpHUCTaIbHBIE" W  "MOJUKpHUCTaNbHBIE"  XapaKTEPUCTUKU
KpucTauimuecko ¢aszpl. MuHepaibl KiacCU(DUIIMPOBAHBI B COOTBETCTBUU C
TaKCOHaMH CTPYKTYpHO-XMMHUYECKOW cucTteMaTtuku MmuHepanoB A.A. ['omoBukosa,
KpUCTaJUIOXUMUYecKol kiaccupuxkanuu M. YupuoTTH, B HAcTOsIEe BpeMs
BBOJIUTCS KJaccU(UKAIUs MO CTPYKTYpPHBIM TuaM MuHepasioB 1o I'.b. bokuto. Jls
2400 a3 caemaHpl 3KCHPECC-OLUEHKH MOTEHLUUAIBHOW IHEPTHH KPUCTAIMYECKOU
pemieTku. B HacTosee BpeMs co3/1aeTcs CUCTEMA pacdyeTa COACPKAHUN DIIEMEHTOB
B COOTBETCTBUU C HJICATILHON U peanbHOl (hopMyIaMu MUHEpasia-o0pasia.

B UBC WWW-MINCRYST peanuzoBan uMHopT 0J00peHHON SKcrepTaMu
uHdopmaruu yepe3 web-uHTepdeiic kak B BUI€ €AMHUYHBIX 3aMMCeH, TaK U MAKETOB
3anuced (IO HECKOJIBKMX COT) C BXOJHBIM KOHTPOJEM JAaHHBIX, YTO MO3BOJIIET
MPOBOJUTH TMOCTOSIHHYIO —akTyanu3anuio uHpopmaimonHoro Qonnpa. Takke
pearM3oBaHa BO3MOXKHOCTh pEJAaKTUPOBaHWs 3amuceid B on-line pexume, ux
ylaJaeHus, 3aMeHbl CIy>KeOHBIX (HalIoB 3amucell, apXHBallMM W BOCCTAHOBJICHHUS
0a3bl TaHHBIX Yyepe3 web-uaTepdeiic.

Kpatko 06 ocHoBHBIX Bo3MOx)HOCTsIX UBC WWW-MINCRYST.

B UBC peamuzoBana nocratouno 3(dexkTuBHas cucTemMa moucka ¢a3 1o
OTIIEJILHBIM HAOOpaM WM KOMIUIEKCY MapaMeTpoB: Ha3BaHWE MUHEpasa (MOJTHOE HIIN
YaCTUYHOE, MO0 chenuduKaluu, B COCTaBe OONIEYNOTPEOUTENbHBIX TPYIN THUIIA
LEOJIUTOB, aI(DaBUTHBIE CHOUCKH), XUMUYECKMA WIM OJJIEMEHTHBIA COCTaB B
pa3IMYHBIX KOMOWHAIMAX (MPUCYTCTBUE/OTCYTCTBUE AIEMEHTOB U MX KOMOWHAIUN),
KPUCTAJUIOCTPYKTYPHBIE XapaKTEPUCTUKUA (CUMMETPUS, POCTPAHCTBEHHBIE TPYIIIbI,
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napameTpbl AJNIEMEHTapHON sueiiku, MeXIiockocTHble pacctostHus d(hkl)), uto B
COUETAHUU C XMMHYECKUM (JIEMEHTHBIM) COCTABOM JA€T BO3MOXKHOCTH MPSIMOTO
MHTEPAKTUBHOIO KAaYeCTBEHHOTO pPEHTreHo(a3oBoro aHamuiza. B cucremy mnoucka
no0aBlieH  MOUCK MO  KJIACCU(PUKALMOHHBIM  [MapaMeTpaM  HECKOJIbKUX
KPUCTAUTIOXUMUYECKUX U CTPYKTypHbIX kiaccupukauuii (I'omoBuxkoB, YupuorTy,
bokwuii). Cucrema mnoucka 1O 3TUM MapaMerpaM oOecleyuBaeT IHOUCK (U
TPYIIHUPOBKY) MHUHEPAIOB MO YKa3aHHBIM HU3IIMM W MPOMEXYTOYHBIM TaKCOHAM
kinaccudukanuid. [lo psay napamerpoB noucka UBC WWW-MINCRYST no cux
MOp HE UMEET aHAJIOTOB CPEIM MUHEPAIOrO-KpUCcTaIIorpapuiyeckux 0a3 TaHHbIX.

[lo pe3ynbraraM MoOMCKa MOJIb30BaTeNlb IMOJY4YaeT CChUIKY HAa CHHUCOK (a3,
OTBEYAIOIIMX TMOUCKOBBIM KpUTEpHsIM ¢ ykazaHueM ID 3amucu, Ha3zBanus (asbl,
(GbopMyJIIbl M TPOCTPAHCTBEHHOM T'PYIIIIBI ¢ BO3MOKHOCTBIO MOCIIEYIOIIETO Mepexoia
[0 TUIEpCChUIKE. B cilyyae €IMHUYHOro yCHEHIHOrO OTBETa IMOJb30BATENb CpPa3y
aBTOMATHUYECKU NEPEBOUTCS HA HaWIEHHBIN OOBEKT.

B «xaprte» HaliileHHOTO OOBEKTa MPEACTaBICHb OCHOBHBIC JaHHBIC (Kak
xpanumble B BJI, Tak W JMHAMUYECKHM paccUMThIBaeMmble MpH (HOPMHUPOBAHUU
«KapThl») —  Ha3BaHue, (¢opMyia, MapaMeTpbl  SYEHKHU,  pazIUyHbIC
KpucTtayuiorpauueckue JaHHble (KOJ-BO pedIIeKCOB, PEHTIEHOBCKUE IUIOTHOCTH,
ko3 uiments! nornomenust); CPDS kapra — 20 makcumaiibHbIX peduiekcoB, ux hkl
MO3ULIUA U UTHTEHCUBHOCTH; 0a30Bbl€ aTOMHbIE MTO3UIIMH U UX 3aCEJICHHOCTH; MOJIHAs
nH(}OpMAIMOHHO-pacueTHas KapTa (PEHTT€HOBCKUE IUIOTHOCTH, BCE pepIEKCH U
T.I.); PpPacCUYMUTAHHBIE DSHEPIHUHM PEIIETKU;, MPUHAUISKHOCTh K  Pa3IUYHBIM
KJIacCU(UKAIMOHHBIM CXeMaM; HCTOYHUKM  JIaHHBIX (CCBUIKM Ha MyOJIMKalluu,
MOMPABKU U T.I1.); aBBTOMAaTUYECKU (DOPMUPYEMBIE CCHIJIKM Ha BHEIIHUE PECYPCHI.

Jliist Beex 3anuceit uepes anrier WWW-Crystpic (Java-3D ¢ ucnosiab3oBanuem
oubmuorexk OpenGL) pocTynmHbl JAMHAMHYECKH CO3[aBa€Mbleé HHTEPAKTUBHbBIC
n300paxeHus MoJeNel KPHUCTAJUIMYECKUX CTPYKTYp B Miapax-cgepax H B
nonaudaApuueckux npoekuusx (1o 138 mozunuii u no 1500(!) aToMOB Ha CTPYKTYpY) B
COOTBETCTBUM C OCHOBHBIMH KaHOHAMH MUHEPAIOTHMH U KpHUCTauiorpaduu.
[Iporpamma TMO3BOJISIET J€JaTh BCEBO3MOXKHBIE MAHUITYJSIIMM C  MOJEJBIO
CTPYKTYpPBI, BKJIIOYas MacHITaOUpOBaHWE, HEMPEPHIBHOE W/WIM aBTOMATHYECKOE
IUCKPETHOE BpallleHue BOKpyr 'skpaHHbIX" oceit X,Y,Z; OpHEHTalUHIO IO
kpuctasorpapuyeckum  ocsiM,  hkl-pparmenramuio  crpyktyper (Ha  hkl-
opueHtupoBaHHbie (pparmentsl TommmHON d(hkl)), HapammBaHMe >7TEMEHTApPHBIX
A4eeK  BIOJIb  JIOOBIX  BBIOpaHHBIX  HampaBiIeHUM a1 (HOPMUPOBAHUS
"CBEpXCTPYKTYp" M MOTHBOB, a TaKXe NpsAMON "py4dHOW" M aBTOMAaTU3MPOBAHHBIN
JUTSE MaJbIX TOJHUAIPOB (TETPa’ApOB M OKTAdIPOB) pacueT JHOOBIX MEKAaTOMHBIX
paccTostHUI U yrioB (IJIOCKUX M TEJNECHBIX) B cTpykType. [Iporpamma mzoOpaxkaer
mo0ble MONMAPHI, BKiIoYas "nedekTHwie" ¢ HEOObYHO ManbiMU (''mmoxuMu')
MEXaTOMHBIMH pacCcTOAHMsIMHU. bonee neranbHOe omucaHWEe BCEX BO3MOKHOCTEU
anrJieTa mpuBelIeHo 3/1ech — http://mincryst.iem.ac.ru/rus/crystpic.php. B Hactosiee
BpeMs CYIIECTBYIOT IPpOo0IeMbl ¢ paboTol ¢ BHemHUMHU Oubanorekamu OpenGL (Ha
KOTOPBIX pealM30BaH aliuleT) W MapaHOMJAIbHBIMH HAcTpOWKamMHu O€30MacHOCTH
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HOBBIX BEpCHI Java, KOTOpbIE PEIIAaOTCs] BMEIIATENBCTBOM MoJib3oBaTess. OmHaKo,
U3-32 OJTOro celyac HEOOXOAMM IEPEHOC amIuleTa Ha HOBBIE IPOrpPaMMHBIE
mwiatropmsel  Tuma  BcTpoeHHBIX  cpeactB  HTMLS.  Ilpumepsr  mopaeneit
KPUCTAJUIMYECKUX CTPYKTYp 11e0uToB (10 600 aTOMOB) IpuBeAeHBI Ha pucC. 1

Monyns B Buae ammiera WWW-Mixipol nmpennasznaded s rpaduyeckoro
NPEJICTAaBICHUS TIOJHBIX PACUYECTHBIX CHEKTPAIbHBIX Mpoduieii MOTUKPUCTAIII-
PEHTIE€HOIPAMM C BO3MOXKHOCTSMH MAHHITYJIMPOBAHMS CHEKTpPaMH I Pa3HbIX
VMCTOYHHUKOB M3JIyYEHUs W PA3HbIX THUIIOB CIEKTPAJIbHBIX IIKald. Taxkxke MOZIYJIb
criocobeH (GopMUpOBaTh peHTreHOrpaMMbl cMecer (a3 (1o 6 a3 0JTHOBPEMEHHO)
IIPY BO3MOKHOCTH BAPBUPOBAHUS OTHOCUTEJIBHBIMHU COJEPKAHUSAMU KOMIIOHEHTOB
cmecH. [Ipumep pacueTHBIX CIIEKTPOB CMECH LIECTH (Da3 MIPUBEACHBI HA PUC.2

ANALCIME, [1], DF, ZL,
NaAlISi2Og * H20

Puc. 1. ITpumepbl HHTEPAKTUBHBIX MOJIENIEN KPUCTAIUNIMYECKON CTPYKTYPbI
(LIeOTUTHI Pa3HBIX TUIIOB, CMEUIAHHOE MPECTABICHUE B IIApax U MOJIUIIpax,
pa3Mepbl aTOMOB YMEHBIIIEHBI BJIBOE)

Kak nis crpykTyp, Tak M JUIsi CHEKTPOB MMHEPAJOB MPEAyCMOTPEHbI U

VIOPOUIEHHBIE BApUAHTHI MPEACTaBICHUS B BHUAE TaK K€ WHTEPAKTUBHBIX
TPAJAUIIMOHHBIX IIAPOBBIX CTPYKTYP U JUHEHYATHIX CIIEKTPOB.
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Puc.2. [Ipumep KOMOUHAIINN paCYETHBIX CIIEKTPAIBHBIX MTpodumeit
MOJIMKPUCTAII-PEHTTeHOrpamMM (cMech 6 (a3)

Pa3zpaboTtannsiii u uHTErpUpOBaHHbIN (Moka yacTudHo) B WWW-MINCRYST
pacuetHblii Moxyns WWW-Xraypol B cBsazke ¢ momyiasimu WWW-Crystpic u
WWW-Mixipol mno3BosisieT KBanupUIMPOBAHHOMY TIOJIb30BATENI0 W3BICKATh U
MoaupUUUpOBaTh "Ha JieTy" CTPYyKTypbl W3 uUH(pOpMalMoHHOTO QoHaa (He
3aTparuBasi €ro HEMOCPEACTBEHHO), a 3aTe€M pAacCUMTHIBATH HOBBIE BapUaHThl U
noyly4arb Tpaduueckue H300pakeHHs] MOJAENed KPUCTAIMYECKUX CTPYKTYp U
KBa3UpealbHbIX MOJHBIX MPOPUIEH paCUETHBIX MOJUKPUCTAIII-PEHTICHOIPAMM, TEM
cambIM pelias 3a7ja4u 0 MOAU(PHUKAIIUN PEaTbHBIX CTPYKTYD.

OaHMMHU U3 IEPBBIX CPEIU HAYUHBIX HHTEPHET-OPUEHTUPOBAHHBIX 0a3 JaHHBIX
misi UBC WWW-MINCRYST Oputa  paspaboTana cucTemMa JWHAMHUYECKH
hopMUPYEMBIX TMEPEKPECTHBIX BEO-CCHIIOK JJISi CBSI3U OOBEKTOB C 3aIUCSIMU IS
KOHKPETHBIX MMHEpAJIOB B BEAYUIMX MHHEpPAJOTMYECKUX 0Oa3ax [JaHHBIX B
Wurepnere. CucremMa reHepanuu JUHAMUYECKUX THUIEPCCHUIOK HA BHEIHUE
MH(OpPMAMOHHBIE pecypchl (HAa MUHEpaJoru4yeckue 0aszbl JaHHBIX U MOUCKOBBIE
CUCTEMBI) TO3BOJISIET 'mpo3payHO" i1 TOJIb30BAaTENsd MOAKIOYATh OOJbIINE
BHEIIIHUE MACCUBBI JIAHHBIX, UCIOJIB3YSl METOJ| "TeHepalibHbIX" 3ampocoB. [Ipu sTom
MOJIb30BATENb Cpa3y IMOJy4daeT JOCTyNl K HH(OpMalUMU MO HHTEPECYIOIEMY €ro
00BEKTY, MUHYsI CTaJIMM MOKCKa WM MPOCMOTpa Bcel BHemiHen 6a3bl. Kpome Toro,
JAHHBI MEXaHU3M pealn3yeT OOpaTHYIO CBsi3b, MO3BOJISII TaKUM e 00pa3oM
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CChUIATHCA 3TUM 0azaM YK€ Ha Hamu HWHQOPMAIMOHHBIE OOBEKTHI, YTO PE3KO
noBkIIaeT BoctpedoBanHOCTh UBC BHEIHMMU MOJIB30BATEISIMHU.

Hammune B UBC WWW-MINCRYST npanneix mo 9300 kpuctaymmyecKkum
CTPYKTypaMm, BCTPOEHHOTO pacyeTHOro KOMIUIEKCa M Pa3BUTBIX CPEJACTB
BU3YaJIM3ALMHU MMO3BOJMIM [TIOMUMO BO3MOKHOCTEH, OPUEHTUPOBAHHBIX HA TMOUCK H
npenocrasieHue nHpopmanmu, ucnoias3oBath UBC B pa3paboTke HETpaaIuIIMOHHBIX
HAay4YHbIX MOJAXOJOB K  HHTEpPIpETalMd W  MPEACTAaBICHUI0  HEKOTOPBIX
Kpuctajuinueckux crpykryp. Hampumep, WWW Xraypol mo3Bonuin BBISIBUTH B
TPAJAUIIMOHHBIX CTPYKTYpaX BO3MOKHOCTh T'MOKOTO HMCIOJIb30BaHUS MOJIUAJPOB U
MOYTH aBTOMATHUYECKH (POPMUPOBATH pa3IUvHbIe BapUAHTBl CTPYKTYPHBIX MOJENEH
MuHepanoB. Kak BeIsICHWIIOCH Onarojapsi TMOKOMY HCIOJb30BAHUIO MOJIUBPOB,
MO3BOJISAIONIEMY (OPMUPOBATh pa3JIMYHBIE BAPUAHTHI CTPYKTYPHBIX MOJENEH
MUHEpAJOB, [UJIi YacTH MHUHEPAJIOB MOXHO HE CTPOrO NPUBA3BIBATHCH K
TPaJAUIIMIOHHOMY KaTHOHHO-aHHMOHHOMY H300pa’kKeHHI0, a (hOPMHPOBATH CTPYKTYPHI
Ha OCHOBE JIIOOBIX aTOMOB, BXOJSIIMX B €€ cOocTaB. Mcnonb3yercs MpUHIUI: B psiie
Clly4aeB KpPUCTAJUIMUECKOE MPOCTPAHCTBO MOXHO OPraHU30BaTh B CMEIIAHHOM
IapOBOM M TOJMRJPUYECKOM H300paKeHMM Ha OCHOBe JoObIX (a He
OOIIETPUHSATHIX) aTOMOB B CTPYKType. MeTos1 0coO0eHHO 3D PEKTUBEH IS CIIOKHBIX
"HenmpaBUJIbHBIX" OECKUCIOPOIHBIX CTPYKTYp ((hochunbl, ClIoXKHbIE CylIbPUIB U
Jp.).

BocrtpeboBanHoCTh WWW-MINCRYST XOPOLLIO MOJATBEPKAAETCA
CTaTUCTHKOM oOpamenuit (3a 2014 rog — 7,3 MIIH. YCIIENTHBIX €IMHUYHBIX 3alPOCOB,
6onee 77 I'6 ckauanno# nnpopmaimu, okosio 48000 yHUKATBHBIX CAHTOB-KIMEHTOB),
a Takke OOJIBIIIUM KOJIMYECTBOM OT3bIBOB, OMMCAHUN M BHENTHUX CChIIIOK HAa WWW-
MINCRYST (cwm. pazaen "Cebuiku" Ha caiite).

O nepcnextuBax pazsutud WWW-MINCRYST crnenyert ckazate otaensHo. B
CBS3M C OYEHb OBICTPHIM pa3BUTHEM Web-TeXHONOTH U (COOTBETCTBEHHO)
Opay3epoB, BO3HUKJIA HEOOXOIMMOCTh KapAWMHAIBHOW TIEpPepadOTKH HBIHEITHETO
KJIIMEHTCKOro HHTepdeiica, yXKe He OTBEYAIOLIEro KaK HOBBIM TEXHOJOTHSIM (U
3a4acTyl0 HE TIOJIHOCTBIO COBMecTUMOro ¢ HOBbIM [I0), Tak u TpebGoBaHUsIM
noJyib3oBaresneil. OHa OyJeT BKJIIOYAaTh U3MEHEHHUE criocoda MpeicTaBiIeHUs 3alucu
nyTeM CBEICHMs pa3oOLIeHHbIX ceivac mojiell (ocHoBHble naHHble, CPDS kapra,
aTOMHBIE MO3UINH, CTPYKTYpPA, CIIEKTPhI, CCBUIKH U JIp.) B €AUHOE HH(DOPMAITMOHHOE
MPOCTPaHCTBO, (popmupyemoe Ha Oaze auHamuueckoro HTML (¢ ucmonp3oBaHueM
texnoznoruii JSON, DHTML, HTMLYS, oBepneitnbix ctpyktyp). [IpenycmarpuBaercs
KaK TMepefeska W PpEeKOMIWIINMs Java anmieTtoB (B CBS3M C yCTapeBaHUEM U
HETIOJTHOM COBMECTUMOCTBIO KOJIa C TIOCJIEIHUMU peanu3anusiMu Java VM), Tak u ux
3aM€Ha Ha MOAYJW, HCIOJIb3YIOIIME MYJIbTUMEIUNHBIE TEXHOJOTUH CTaHIApTOB
HTMLS wunu Adobe Flash (c wucmonp3oBaHneM OpUTMHAIBLHOTO aBTOPCKOTO
pacyeTHOro kojaa). Takke OyAyT U3MEHEHBI B CTOPOHY MOBBILIEHUS IPYKETOOHOCTH
U TMPOCTOTHI) IU3aliH M 3JIEMEHTHI YNPABJIEHUS MPEJOCTABISIEMON IOJIb30BATEIIO
uHpopmanuu. IIpenycmorpeHo nomnonHeHne 6a3bl JAHHBIX JOMOJHUTEIBHOU CyTy0o
MUHEPaJIOrH4eCKOM uHpopMaruein (poto MUHEPAJIOB, PUCYHKH
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KpucTtayiorpadpuueckux ¢GopM, JOMOJHUTEIbHbIE MUHEPATOTHUECKHUE JaHHbBIE U JIP.).
HecMmotps Ha To, uto 110 psigy nmapametrpoB noucka WWW-MINCRYST no cux nop
HE UMEET aHaJIoroB, OyJeT pacllUpeH KPYr NOTEHIMAIbHBIX IMOMCKOBBIX 3aIIPOCOB
(mpex e Bcero B 00J1aCTH MOMCKOB IO COCTAaBY M KPUCTAILTIOTPa(QUUECKUM TAHHBIM).

Pa3paborannas u pa3zBuBaeMas Ha mnporsokeHun 18 ner UBC WWW-
MINCRYST  sBasiercs  OOIIEAOCTYMHBIM,  JAPYKEIIOOHBIM  TOJH30BATEITIO
uHTepdericom K 00JbIIOMY o0BeMy KPUCTAJNIOCTPYKTYPHOM U
KPUCTAJUIOXMMUYECKOM  HMHpOpMalud C  pa3BUTBIMM  CPEACTBAMHU  IIOMCKAa,
MpEACTaBICHUS] U 00paOOTKM U MOXKET CIIYKUTh MOIIHBIM MHCTPYMEHTapHeM MJis
BCEX HCClenoBareiell B MUHEpalIoruu, Kpucramwiorpadguu, Gpusuke TBEpAOro Teina,
MaTepHaNOBEIEHUN U TPOYUX CMEKHBIX 00JIACTSIX HAYKU.

[Tposenenne pador mo UBC WWW-MINCRYST B Teuenue 1997-2014 ronos
obuT0 TOoAAEpkaHO 6-t0 rpaHTamMu PODU (B TOM umcie B HAcTosIIEe BpeMs —
rpantoM POOU Ne 15-07-08399-a, pyk. Bapnamos /[.A.).
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