NMPOEKTUPOBAHWE U PABPABOTKA MNOJIb3OBATEJIbCKOIO
MHTEP®EUCA WEB-PECYPCA AJ1A PELLEHUA TUMNMOBbIX
3A0A4 MO PUUKE

P. B. lemxoBu4
Yupeorcoenue obpazosanus «I omenvckuii 20cyoapcmeeHHblid MeXHUYecKull
yuusepcumem umenu I1. O. Cyxozo», benapyco

Hayunsiif pykoBogutens O. A. KpaBueHko

CCFOI[HH, Koraa TEXHOJIOTUYECKHI nporpece marHyJ JajJeKko, MHOI'MC YUCHBIC HIIYT
CIIOCOOBI ABTOMAaTU3allvuu PA3JIMYHBIX HAYYHBIX ITPOLECCOB. CYHIGCTByeT MHOX>XECTBO BbI-
YUCIIUTEIbHON TEXHUKHU CaMOTO pa3HOTO YPOBHA, KOTOpAad MOKET BBIIIOJIHATH PAa3JIMYHBIC
3ala4i, HA4YMHasA OT CUCTCMATHU3allu JAHHBIX, ITOJTYYCHHBIX B XOAC HCCJ’ICILOB&HI/Iﬁ, " 3a-
KaHYHMBast KOHTPOJICM PA3JIMYHBIX HAYYHBIX IIPOUCCCOB.
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Vike co3maHbl Takue MalnHbI, Kak « Watson 2.0», KoTopasi OcHallleHa MCKYCCTBEH-
HBIM HHTEJUIEKTOM BBICOKOTO YPOBHS, TIO3BOJIAIONIAS AHAJIM3UPOBATH OOJBIINE OOBEMBI
JMaHHBIX 3a cuuTaHHble ceKyH bl Celfuac «Watson 2.0» ucmonb3yercs COTpyIHUKAMU Me-
qunuHbel. OH MoMoraeT AMarHOCTHPOBATh, a 3aT€M BbIJaBaTh BAPHAHTHI JICUCHUS JUIS T1a-
IIMEHTOB CO cJI0KHOU opmoit paka. Ceituac BexyTcsa padoTsl o nepenocy Watson 2.0 Ha
NePCOHAIbHbIE KOMITBIOTEPHl U MOOMIIbHBIE ycTpoiicTBa. Ho Ha ceromHAmIHUI OeHb 3TO
HEBO3MOKHO, TaK KaK 3TO JOCTaTOYHO pecypcoeMKas MporpaMma, KOTopasl pachojoKeHa
Ha 20 cepBepax IBM.

B Hacrosimelt pabote mpezacraBiieHa pa3paboTKa MHTEPHET-pecypca, MOIYyUYHBILETO
Ha3BaHue Fis-assist, 4To 03HauaeT «ACCHCTEHT B (hU3HKE», MPEIHA3HAUCHHOTO sl pellie-
HUSI TUTIOBBIX 33J1a4 1O (PU3UKE, pACCMAaTPUBAEMBIX B Kypce 0011ei (Gu3nuKu 1Jis CTYACHTOB
TEXHUUYECKUX CIELIMATIBbHOCTEN BY30B.

Koneunoii nienpto pecypca saBisieTcs:

1) cHIXeHHE BpEeMEHHU Ha BBINIOJIHEHHE BCEX PAacUEeTOB MPU PEIICHUH 33/1a4 1O (PU3HKE;

2) cuctemaTtu3alusl COOpPAHHBIX TEOPETUUYECKUX CBEIECHUN IO pa3HbIM paszzesiaMm
busuKy;

3) yMeHbIIIEHHE KOJIMYECTBA HETOYHOCTEH MPU pacyeTax 3a CYeT OTCYTCTBUS YeIOBe-
geckoro (akropa.

Ha ocHoBe mocTaBieHHbIX 1iesiel ObLIN BbIAEIEHBI CIEAYIOIUE CBOMCTBA, KOTOPHIMU
JOJKEeH 0051afaTh CO3/JaBaeMblii pecypc:

1. Ilonw306amenvckas oocmynnocms. JIns UCHONB30BaHUS pecypca IMOJIb30BaTellb
JIOJDKEH 00J1a1aTh MUHUMAIBHBIMH 3HAaHUSIMH [IEPCOHATIBHOTO KOMITBHIOTEPA.

2. I'eoepaghuueckas docmynnocms. Kaxkaplii OJI30BaTENIb MOXKET IMOJIB30BATHCS Pe-
CypCOM, HE 3aBUCHMO OT CBOETO MECTOHAXO0KICHUSI.

3. Quuamuuecxoe pazsumue. BxmodaeT B ceOsl peryJsipHbIA cOOp, aHAIN3 M CHCTE-
MaTHU3alMI0 HOBBIX TEOPETHUUYECKUX U MPAKTUYECKUX CBEACHMI, a TaKXkKe PEeryJIIpHYIO pas-
paboOTKy 1 BHEIPEHHE HOBBIX allTOPUTMOB.

Hcxons w3 BhIIEIEPEYUCICHHBIX CBOMCTB, ObLT pazpaboTaH uHTEpdeiic pecypca.
B neBoii yactu cTpaHULIbl TOIB30BATENIO MPEJOCTABISETCS BOZMOXKHOCTh BBIOpaTh pasien
(bu3MKH, 0 KOTOPOMY HY>KHO PEIIUTh MOCTAaBICHHYIO 3a/lady, ¥ BBECTH yCIOBHUE 3a/1a4u.
VYcioBue 3agaun BBOJUTCS MO ONPENEICHHBIM IPAaBUIaM C IMTOMOIIBIO CHEIHAIbHBIX OIle-
patopoB. C mpaBuiaMH BBOJA YCJIOBUS 33Jaud MOXXKHO O3HAKOMMTBHCS IMpPHU Ha)XKaTHUHM Ha
KHONIKY «More». [IpaBast yacTh OKHa CTpaHUI] pecypca MpeaHa3HaueHa JJisi BbIBO/Ia Teope-
TUYEeCKOW H(OPMAIIUU IO BEIOpAaHHOMY pa3eny (pU3NKH.

Hurepdeiic pecypca mocTpoeH B COOTBETCTBHH co cTaHaaprom Web 2.0 (mMetonukoi
npoekThpoBanus Web-cTpaHuil), KOTOPbI MO3BOJISIET MOMTYyYaTh IUIABHOCTh aHUMAIIUH dJie-
MEHTOB HMHTepeiica, a TakKe peaar30BaTh B MPaBOW YaCTHU CTPAHUIL pecypca 00JacTh Mmpo-
KPYTKH, (UKCHPYS NpU 3TOM JIEBYIO YacTh HaBHTralWHu, O3 HCIOJIb30BAHMS YCTaBIIUX
¢pelimoB. Mcnonbp3oBaHue NaHHOIO CTaHJApTa MO3BOJIET YBEIMUYUTH CKOPOCTb 3arpy3KH
Web-cTpaHulipl 1 yMEHBIIUTh pacxo]] Tpaduka Mmois30BaTeNs MPH UCIIOIB30BaHUU pecypca.

JlaHHBIMM IS pelIeHus 3agad SBJSIOTCS (OPMYINIBI U TEOPETUYECKHUE CBEACHUS.
TeopeTnueckue cBeAeHUs MPEICTABISIIOT COO0M CTPOKH JUIMHOM He Oosee 255 cuMBOIIOB,
coJleprKalllie CHelHalbHO pa3MeueHHbIe KitoueBble cioBa. KitoueBble ciioBa OBbIBAIOT
nByx TumnoB. [lepBelii TUI — B3auMO3aMeHsieMble CJIOBa, 3allMCaHHbIC 4Yepe3 TUpe u 0e3
npo6ernoB. Bropoii Tun — cioBa, 3arMcaHHbIe Yepe3 TOUKy U 6e3 mpobenoB. OnHUM U3 TH-
OB TEOPETUYECKUX CBEICHUMN SIBISETCS CpaBOvHas HH(OpMalus, KOTOPYIO MOJIb30Ba-
TeJIb CMOXET MPOYUTATh BMECTE C TOCTPOCHHBIM pelieHueM. J[Jis Kaxaoro pasziena JaH-
HBIC pachpesessioTes no TpeMm TabnuuaMm. B mepBoil Tabnuue 3amucansl (GopMyJbl, B
JPYroil — TEOPETUYECKUE CBEJICHHUS C KIIFOUEBBIMH CIOBAMMU, B TPEThEH — CIIpaBOYHAs UH-
dopmarus. Co3zganue u BefeHue 6a3bl naHHbIX ocymectsisercs B CYBJ] MySQL.
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[TocTpoeHue perieHns KOHKPETHON 3aauyl 3aKJII0YAeTCs B CIIEAYIOLIEM:

1. I[Torydenue ycnoBus 3aaauu B (OpMaIn30BaHHOM BUJIE.

2. Ananu3 ycnoBus 3afauu. [l 3TOro UCHoab3yI0TCs PEryJisipHble BBIPaKEHUS S13bI-
ka PHP. B pe3synbrare ananmsa coznarorcst Tpu MaccuBa. IlepBeie aBa sBIsOTCA acconua-
TUBHBIMU U XPaHAT 3HAYEHUS UCXOAHBIX JaHHBIX M MMEHA MEPEMEHHBIX — pPe3yJIbTaTOB.
B Tperuii MaccuB 3amUCBIBAETCS MOCIEA0BATEIILHOCTD CIIOB YCIIOBHS, ITO3BOJISIONIAs OI-
pelenuTh Mmojapaszien paszena, K KOTOpOMY OTHOCUTCS pellaeMas 3anada. B pesynbrate
BBIOMPAETCS AJITOPUTM PEIICHHS.

3. BelnosnHeHHe aJropuT™Ma MOCTPOEHUS PEIIECHUs], 3aKJII0YAlOIEerocsi B MOJyYeHUN
AQHAIUTUYECKOTO BBIPAKEHUSA-PE3YJIIbTATA.

4. BeinosHeHNe alroputMa MOJCTAHOBKU HCXOAHBIX JaHHBIX B aHAJUTUYECKOE BbI-
pakeHHe, NOJYyUYEHHOE Ha IPEbIIyIIEM 11are.

Cxema oCTpoeHHUs pelIeHus 3a7auu U300paxkeHa Ha puc. 1.

Jnis monmyuyeHus yclioBHs co3gaHa (popMa BBOAA B KIIMEHTCKOW YaCTH MPUIIOKEHUS.
[Ipu BBOAE yCIOBHUS NOJb30BATENb JOJKEH HCIOJB30BATH CIHEIHAIBHO pa3pabOTaHHbIE
Mapkepsl. HeKoTopbie 3 HUX MPeCTaBIeHBI B TAOIHUIIE.

TW? Haiitu 3Hauenrie W (moTeHIMa YSHEPTHN)
(F=) [omyuuTs F (cuma) B aHanuTHYECKOM BUIE
(F=0) 3anaTh 3HaUEHUE CUJIBI, paBHOM ()
(F=12) 3anaTh 3HaUEHUE CUJIBI, paBHOM 12 H
|P=umcio| Monyns uncia

(F=12CONST) | Yucno wucnosnp3yeTcs Kak KOHCTaHTa JJsl pelleHus 3aaadd. B xome
peLIeHNs 3HAaUCHUE HE MOXKET ObITh H3MEHEHO

(e"x) Broruucnenue e

(INT(a+b)) Brrumnciienne HeonpeIeIeHHOTO0 HHTETpaja

(CONV(S=12cm)) | D10 yKazaHHE HA TO, YTO TP IMOCTPOCHUHU PEIICHUS HYKHO HCIIOJIb30BaTh
KOHBEpTEp BEMUUH. BHYyTpH CKOOOK MHIIEM NEPEMEHHYIO CO 3HAYCHUEM H
0e3 mpoOenoB MaleHBKUMH OYKBaMH — CTaHAAPTHYIO 3alMCh €IUHHILBI
H3MEpEHUs

Hamnpumep, ycioBue 3agaun 0 HaXOXKJICHUH TMOTEHIIMANIA SHEPTHH B3aUMOCHCTBUS
JBYX TOUCYHBIX 3aPsIIOB MIPH U3BECTHBIX PACCTOSIHUHM MEXKIY STUMHU TOYCUHBIMH 3apsiiaMu
u cuie Kynona MoxeT UMeTh BU:

Haiitu noTeHuman sHepruu B3auMoICUCTBUS ABYX TOUEUHBIX 3apsaaoB ?W? umes npu
stom cmity Kysnona (F=) u paccrositHue Mexay STUMU TodeuHbIMU 3apsiaamu (R=).

[Tocne BBOAa ycnoBue nepeaaeTcs KJIaccy Mo YCIOBHBIM Ha3BaHUEM «AHAIIU3ATOP.
JlaHHBIN K1acc BKITIOYaeT B ceOs Bce HEoOXoauMble (DYHKIMH 1O Pa30opy YCIOBHUS PETy-
JISIPHBIMU BBIPQXKCHUSMHU U OTIPEACTICHUS TaHHBIX, UCTIOIh3yEeMbIX ISl PEIICHUS 3a/1a4H.

VYcnoBHoe Ha3zBaHue anroput™ma «HIMBUIyanbHbINY. {14 peanu3zanuu JaHHOTO pe-
HIEHUsS TPUILIOCH A0padoTath «AHanmuzatop». HykHO ObUIO HAayuyuTh aHANIM3aTOp HE
TOJIbKO pa3OupaTh YCIOBHE 3aJa4d, HO M OMPEAENATh K KaKOMy pasliely U MoJapa3ieny
¢bu3nKK 3a7ja4a OTHOCUTCSA. 3aTeM TOJyUYeHHbIEe JaHHBIC MEePEAaBAUCH CIeaAyoueil GhyHK-
IIMH, KOTOpasi HA OCHOBE IMOJYYEHHBIX JAaHHBIX BBIOMpaa, KaKol alrOpUTM HCIIOIb30BaTh
IUTsE peteHus 3agaun. Ha ceroansmnuii 1eHs pazpadoTano okoso 20 anropuTMoB IS pe-
IICHUST PA3HOTO THMA 3a/1a4 1o gusuke. Ham ananuzatop BeIOMpaeT OAUH U3 alrOPUTMOB,
KOTOPBIN BIIOCIEACTBUH, OMIEPUPYS 3HAUCHUSIMH, TIOTYUYEHHBIMU U3 YCIIOBHS U HCTIOIb3YS
3apaHee MOATOTOBJICHHBIC (HOPMYJIBI U pa3IuyHbIC MpaBuia (yKa3aTelau ajJroOpuTMy, Kak
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NeCTBOBATh B TOW WJIM MHOW CHUTyallud) perraer 3agady B obmem Buje. [lepemaer ycio-
BHC U PCIICHUE, TIOCTPOSHHOE B OOIIEM BHJIE, BEIYUCIIUTEIHLHOMY aJITOPUTMY. Berauciu-
TEJIbHBIN AITOPUTM NPUHUMAET PEIICHHE, U €CJIM HYKHO BBIIIOJIHSET PAa3JINYHbIC BHIYUC-
JICHUs1, TIOCJIC YeTO OTBET BBIBOJUTCS TMOJIb30BATENI0 HA MOHUTOP. BU3yanbHO 3TO MOXHO
MIPEACTaBUTh HA CXEMeE, NIPEACTaBICHHON Ha puc. 1.

OT1an pasbopa ycnosusi
1 onpepeneHue pasaena Pas6op
¥ nogpasgena 3afayn ycnoBus

3tan onpeaenexus JloKanbHbIiA NoKanbHbIiA
Gl ! fainia) [PEEAE | aHanusatop aHanusartop
2

3afauv BHYTPU pasgena

OTan nocTpoeHus

peLleHusi 1 BbIBOAA AnropuTm ANropuTM ANropuTm
pesynbTaToB NocTpoeHuA nocTpoeHuA NOCTPOEeHUsA
Monb30BaTENto peweHua 1 pelieHua 2 pewweHun 3

3T1an BbINOMHEHUs
pacyeToB U BbiBOAA

roTOBOro peLleHnsa BbluMcAUTENbHbIN dAroOpUTM
Ha MOHUTOP

Puc. 1. Cxema moCTpOCHUS PELICHUS 3aa4n

Jyist TOrO, 94TOOBI MOJIB30BaTEIh 3HAN, KaK PEIaeTCs Ta WM MHas 3aja4a, BCE alro-
PUTMBI OCHAIIICHBI ONPeIeICHHBIM HA0OPOM (YHKIIHI, KOTOPhIE 3aHUMAIOTCS BBIBOJOM Ha
9KpaH pe3yJbTaTOB PabOThI ajrOpUTMa, B PE3yJbTaTe 4Yero IMOJIb30BaTelb JOJDKEH TOy-
YUTH MOJTHOE PEUICHHE 3a/1a4H.

Takum 00pa3oM, MOTHOCTHIO pa3pabOTaHbI: MOJb30BATEILCKUI HHTEP(dEIC Bcero pe-
cypca, aIrTOPUTMBI YHUBEPCAIBHOTO CIIOCO0a peIIeH s 3a/1a4 CO CBOMMH COCTAaBIISIOIIUMH.
Benyrtcs paGoTsl Mo HamoiaHEHUIO 0a3bl KaK TEOPETHYCCKUM MaTepuaioM, Tak U GopMy-
JaMH, KOTOPBIE YIIOPSI0UYCHBI 110 pa3/eliaM.



