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PaccMatpyasaeTos NOOX0A K NPoeKTHROREHIO SHANUTHYECKOrD NPOrpaMMHoro oBecnaseHms, opu-
EHTUPOBAHHOND HA ARTOMETWIALUMID TOVONCMODMAMIZyeMsx NPWEMOB aHANNTHYRCKWX WCCNenoea-
HIA. 2710 MoxeT GLiTe NoAGOp CTAHAARTHRIX 0SPa3U0E ANA KAaNMBPOBKW, BeIBOP WKWK NocTRDEHKE/
YTOMHEHWUE xanMBPoBOYHOrD ypasHeHus, PAccuarpuBasTes NoAXOA K SETOMATUZALMK NNEHUPOBAHIA
METOOMKN BHANNZAE, HANDEBNEHHON HE DRIWEHWE KOHKPETHOR BHANWTMYECKOR 320841, NporpaMmHoe
ofecnayerna CTPOMTCA C MCNONB3IOEaHWEN COBPeMERHEIX METOO0B HayEW uHdopMaTikn (Computer
Science), MeTOOOBE VCKYCCTBEHHOMD MHTENNETa B KayscTee NDUNOXenvA Buibpad peHTresodnyopec-

UEHTHRIA 8HANKE,

K HacToAuleMy BpeMeHHM HAKOMIeH 0oabloil
OABIT MPHMEHEHIA PEHTTEHOUIVOPECHEHTHOMD AHa-
Muaa (POA) TpH HCCIe 10 BAHNN KaUeCTBEHHOTO M KO-
AUYECTBEHHOTD COCTABA BELIECTEBA. ITOT OMNBIT Bhl-

pamasTCH B pasHooGpasHbIX METOJHKLY Onpeleie-
HHA aemeHToB oT Bao U 1-10] B pasanyHex npH-
POAHBIX MATEPHATAX. AHAAMTHE CTPOHT Nocaeao-
BATE/IBHOCTE MPHEMOB B MPOLIECCE PELIEHHA KOHK-
PETHON AHANHUTHYECKON 3aa4K. [PH 3TOM OH. Kak
MPABHID, MOILAVETCH PA3HO0GPAIHBIMY MeTOHKE -
MH, AJANTHPOBAHHBIMH Ha OTpeJeeHHbIe 3a1a4H,
HCTOMHHEAMM A0NOAHHTELHOMA nHdopMmatmn, Ha-
[IPUMEp MoJCKadKaMy Go/lee OMbITHLIX KO/UIEN HH-
Tyuumeit u cobeTeeHHBIM onbIToM. B nanHoit paGo-
T€ OMUCLIBAETCH MPOTPAMMHAA TEXHOTOTHA ABTOMA -
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THIALNH TIaHHWPOBAHHA METOANMEH aHa1H34 B Pdba

COBPEMEHHBIMI METOJaMH HavEW HHGOpMaTHRN
[Computer Science). a UMEHHO METOLAMM HOKYVCOT-
BEHHOMO HHTEUIEKTA.

AHaTMTHHECKHE TTPHEMBL. € TOYKH 3peiiia dop-
MATHAVEMOCTH, MBIl YCAOBHO pa3ie/ aeM HA JIBe Ka-
TEropun; GopMaIL3yemme 1 mpydHogdiopmoausye
Mt (8 L H, MacmusHo opaaauayemee 1 i) B
KaTeropuio (POpPMaTH3YEMBLIX MONAJA0T MPHEMbI,
1A KOTOPBIX CYIIECTBYET oNUCAHME KOHKpeTHO
nocae 0BaTETLHOCTH AEACTEHI HA HEKOTOPOM dop-
MATBHOM A3bIKe (HAPHUMEep. Ha AIrOPHTMHYECKOM
A3bike nporpasMMiposadms), Hateropuio TpyaHo-
thopMantHayeMbIX MPHEMOB COCTABIAIT MPHEMBI.
IUTH KOTOPBIX TAKOE CTPOMOE OMMCaHHe MoIyHYHTE
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CAIOHHO, K TAKHM MPHEMaM OTHOCATCA PA3THYHEIE
PEROMEHIAINHN, TBOPUECKHE IPHEMB] M T.0. [TpuMep
(hopMATHIYEMOTD TIPHEMA - pacyeT Kb poBoYHEIX
roadpreHToR NO MapecTHOMY HaBopy cTanIapT-
HEIX ofpaanoes (CO) MeTOLOM PErpeccHOHHOrO aHa-
JTM3a [MPH HIBECTHRIX HIMEPEeHHBIX SHAYCHWAX aHa-
JHUTHHECKHMX CHIHAM0B M IAPAMETPOB KATMGpOROY-
HOTo ypapHeH#s. B kauecTse TpyaHogopMatnaye-
MBIX MPHEMOB BRICTYNIAI0T BelGop CO Ha ocHOBE Ha-
pecTHolt a priorl mudopMmaunu of Hecaeayemom
ofberTe, Beifop yeroamit ceemMil., Beifop HyTO4YHE-
HHE KD POBOMHOTO VpaBHeH U (MoaeM). Bulbpa-
KoBEa JaHHBIX Mo CO oA pacdeTa kG poBosHbIxX
Koa3(pUILMEHTOR 1Mo BEIGpaHHOi MoaeTH 1 Habopy
CO. [NocneaoBaTelsHOCT: NPHEMOB (hOPMUPYET cro-
cofananusalll].

Mpumererne cnocofa aHANHA3A K KOHKPeTHORN
aHaMMTHYecKol aajade, MINM KIaccy 3agad, aaja-
eT memoduxy aranuaal 1 1], TTocTpoeHite METOTHEN
AHATH3A AHATHTHEOM NPOM3IBOAMTCH € YUETOM [10-
CTAHOBKH 3a4a41. Meroeroca Habopa CO. TpeGo-
BaHiit K KAYECTBY peaylbTaToB AHATH3A, CBOHCTE
H3BECTHLIX EATHHPOBOYHLIX YpaBHEHHH, ocODeHHO-
CTEH MMEOIIET0CA AHAIN T eCKoro Npuiopa 1 T.4.
PacemarpHBaeMan HaMH 3Q0aua asmoMamu3agLiL
naaHuposasus memoduwxu PMA - ato paapalioTha
nporpaMMHEoro ofecneyeHna. KOTOpoe COCTABIAET
(npoesTHpyeT) HocaeaoBaTEILHOCTL opMannaye-
MBEX M TPVAHOMOPMATHMAYEMBIX MPHEMOB aHATM3A
41A pelleHHA KOHEPeTHOH aHaluTHYecKoH aaja-
1 8 ASMOMIUTIUHECKOM PEXCLLME T.e, TP HE3HAYH-
TEABHOM YHACTHH AHAJIMTHEA 1K sosce Gea ero
VHACTHA.

OaHHMM M3 BAKHBIX I0CTHREHWA asToMaTH3a-
s chopMaTHayeMex npueMos [ 12-14] aArnaeTca 1o.
HTO AHATHTHEY Terepb MOMHO KOHLUEHTPHPOBATL-
cA Ha Bonee KAYECTBEHHOM MCMOTb30BAHHM OCTANb-
HbIX MPHEMOB C UEAL0 TalbHellero vy ieHia
KAMECTBEHHBIX H KOTMHYECTBEHHBIX XAPAKTePHCTHR
peieHta aHATHTHYecKoil sagadn. MMpumepamn
ABTOMATHIALMK (POPMATHIVEMBIX NPHEMOB HBITA-
IoTeA Hitmeweytomme padorel. E.B.MoruanoBoii 1
ap. [12] paapaBoTaH nporpaMMHIH MPOIYKT, 10360~
NAWMWA NoTb30BaTE N TP NOMOUIH CHCTEMBI
MEHIO, HCIoNbava paAl GopMATHIyeMBbLX MPHEMOB,
MPOEETHPOBATE METOLMEKY. PACCHYHTAHHVIO HA OMpe-
AeneHHBI k1ace vecaeayeMsix oGpasuoes. 0.6y -
XOBBIM H Jp. | 13] npeioken 0pHrHHATLEHLIA METO
BIMC/TEHIA KOHLIEHTPalHil a/1eMeHToB B ofpasuax
OyTeM MOCTPOSHHA NOKAILHON rpagyuposoyHoi
BLIGOPKM A8 Kan 10l aHanHanpyemMoii npolbl B oT-
aesbHOCTH. B pabore B.M.Kutosa i ap. [ 14| npeino-
FHeHa MPOrpaMMHan CHCTEMA ABTOMATHIALHK 0f-
paboTkH gaHHBIX neciegogalua B POA. s Ty, npi

MOMOLIIH 3KpaHHBIX QOpM NOTb30BaTENEM MPOH3BO-
AuTed pafparoeka gauHex CO, HacTpoitka kanm6-
POBOMHOTO YPABHEHHA, BBIYHCISHHE KOHLEHTPALIAN
OnpelenAeMblX 31eMeHTOB, BeaeTcen 6a3a JaHHbIX
npoBejeHHBIX HeoaegoBanHil, B nocneanedi pabote
cle/aH AT B HANMpasle HHH ABTOMATHIALMKN TPYI-
HodopManayeMblx npHenob POA (oTGparoBKa JaH-
HbIX o CO ¥ yToYHeHHMe KATUGPOBOYHOTD YPABHE -
HUA), MpelyoLLL, OIHAKD, HENOCPEOCBEHHO20 Ll
CILA AHATHTHEA.

CoppeMeHHbBIE 3apydesiible MPOorpaMMHO-arna-
PATHELE CHCTEMBI MOTYKOIMHECTREHHOIO H KOIMYe-
CTEEHHOID AHATHAA BelLeCTBa B oCHOBHOM BasHpy-
HOTCH HA CASIVIONMX [PeTnoIome HMAK. AHATHTH-
yecKHil npubop — 510 crabiibHoe yeTpoicTBo. Mna-
paMeTpbl KOTOPOrO MEHAIOTCA HEIHAYHTEALHO HA
NPpOTAREHHH BCCTD BpCMEHHA eI'0 HCMDIh30BaHMA.
ATo cnpaBeLTHEO 1A COBpeMeHHbIX MpuGopos Be-
aymux dpupMm-nporasoautencit (ARL, Philips.
Brucker ¥ T4.). HO. KaK MPABWIO, HE CIPABETHBO
[LTH 0Te4ec TBCHHBIX (A Takke yeTapennix) npubo-
poe. B cayuae <yxojas XapakTepHCTHE (BTopoe mpe-
nmosokeHHe) npoussoanTea kambposka npubopa
HEKOTOPBIM 3apaHee 3ajlaHHbIM LA PAAA ONpeIe-
TEHHBLIX AHATHTHYECKHX aagay Haboposm CO, Iro-
ro, BEPOATHO, JoCTaTOYHO J1A OCYLUEC TRISHNA aHa -
AHM3A HA NPOMABOACTEE ¢ (PHKCHPOBAHHBIMHY AHa-
JUTHHecKMME aagadanit. B oo conyuanx, ecu npo-
HaBEAEH BBOL HOBOTO cnocola aHAMAEa HTH NOARK-
JAACE HOBAA 33134, UTO ARTAESTCA 00BIMHEIM J8710M B
HayTHO-HCCISA0BATETECKMX VHPERASHHAX, HEoDX0 -
aumMa, BodieM cayyac. BhipafoTha HOBBIX PEROMEH-
AAIMil. B 4ACTHOCTH, 118 kaanbposss npubopa.

[MocTapnensan HaMM npolaeMa TeHHT HeCKOTh-
KO B MHOMA o6JacTH U Npec/iedyeT Uelb HE TOABKO
o6 BEIMHNTE CYILECTEYIOLHE dhopMamisyeMble MTpid-
eMbl B PAMEAX OJIHOIC OTHPLITOrD MPOrpAMMHOLro
HOMIUIEKCA, HO M CO3[AThH KAK "2JIEKTPOHHBIE" aHa-
JOTH TPYAIHOMOPMATHAVEMBIY DPHEMOB AHATHAA,
Tak 1 paapaboTaTe NPorpaMMHbIe TEXHOIOTHH aB-
TOMATHAALMH MOCTPOSHUA METOAMKN AHANMAEA 11/
HOHKPeTHOH aHATHTHYeCcKoi sagayun. [Januan Tex-
HOJOMHMA NO3BOINT, B HACTHOCTH. ASMOMOMLUMECKL
adanMUPosans HagecTHLE Cnocolst i TPHEeMbI aHa-
JH3a K HOBLIM 3aaa4aM. B ocHope npeanaraemoii
TEXHOJOTHH NeHRaT H3BeCTHLIE B HayvKe HHpopMa-
THUHKE METOILI ABTOMATHIALHH HHTELTeKTYATLHO
JeATEILHOCTH YE0BEKA, HAIBIBARMBIR LICKLCCITIBEH-
Hbtm urimeraemosm{HH) | 15]. PaceMoTpiM BoaMos-
HOCTH, KoTopkie npegocTaenaeT HH ana pewmenna
nocTapteHHoH NpofaeMel aBTOMATHIALIHH,

dagawH ¥ MeToAbl HCKYCCTBEHHOT0 HHTE-
JnexTa, HX cBoiicTBa

B ofiaactin MW MaygamoTea U paspabaThIBaioTes
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METOIBI ABTOMATHIAIMH ¢ MOMOILER IBM peruexn
3afiad, B KOTOPBIX MIPHCYTCTEBYIOT NPUHAMUE peiue-
HuA K/ W obpabornica cuumsoasHoll undbopaauu K
JagaqaM MpHHATHA P-EIIII.‘.H]-!IH OTHOCATCH PECTIGE-HB.-
Banne o6pasos, IKCIEPTHOE OUEHWBAHHE M KOHCYh-
TallMA, ILTAHHpoBaHKE OeiicTeiil, NOHMMAaHHE ecTe-
CTBEHHOIO A3BIKA, KAMECTBCHHBI aHATHA JaHHBIX.
O6paboTka cHMBOTEHOM MHGOPMALIH — 3a1AYM aB-
TOMATHYECHOrD IOKASATE/TLCTEA JTOTHHECHITK TEODEM,
npeofpasoBaHHe CIIOHHBIX CTPYKTYP JAHHbLIX, ecTe-
CTBEHHO-A3BIKOBLIE HET0BEKD-MAIIMHHBIE HHTED-
peiicsl 1 T, (Mo onpegeneHyio K 3agaqgam. pelnae-
MuiM HA IBM Metonavm HH., oTHOCATCA 381a4H. TP
peLeHIH KOTOPLIX YeloBeky TpefyeTeA Henoik3osa-
HHE CBOHX HHTE/IEKTYAMBHBIX criocobfHocTell (Ha-
NpUMep. TOrHYeckHX paccysaeHmii).

Cpead nonesHsix ceoicTe MeTogor HH [15, 16]
AnA apToMaTH3Ianuy POA seiaendioTcA pelueHie
3adaull 8 MepMLUHX *803MONHOCMEL | yuem soetl
docmynHoll ungbopmayuu. [Nepeoe cBoiicTBO NMpes-
CTABRIAET AIMAapaT ABTOMATHIAIIMH TUIaHNpOBaHNA
BEIYHCAUTENLHON MpoUeaypsl Kak roMBuHamn
PARTHYHEI "BOAMOEHOCTEH”, rae HadU1an "poaMon-
HocTe” pewtaeT ogHy Hebonsyio sanaqy. [na wan-
01 “BOaMOMHHOCTH " MaBecTHa HHdopMaLia o 3aaa-
4e, KOTOPYIO OHA PelUIaeT. HAMPUMED CBOHCTBA pe-
SVIETATA. KAUECNSo BXOAHBIX JAHHEIX. Hak npasu-
710, B TAKHX CHCTEMAax CYLISCTBYET HECKO/IBRD “BO3-
MoMHOCTeN” AR pelieHNA 0JHOM 3aj1aui, Te, pe-
waetca npoldnema suifopa "BoaMOHHOCTH, Hanbo-
Jlee COOTBETCTRYIOLILEN peluaeMoi nogsaga e,

B oTmiuMe 0T NpHMEHEHMA ANMapaTa MaTeMa-
THYECKOTD aHAIH3a, H/IH MaTeMaTHYeCcKoro MoIe-
auposanni, HH noasongeT MCNoIbL3OBATE B IPO-
rpamMMe 8K IDCTVITHYVIO HH(pOPMALIMID O peliaesMar
agaye ¥ BXOAHE JaHHeN. [TpuMep Tarodt uudop-
sari B POA - karaa-nubo pekoMeHIALMA [0 ITRH-
MEHCHHI0 KOHKPETHOTO KanuOpoBOMHOro ypasHe-
HHA [“BOAMOMHOCTH). B 3aBHCHMOCTH OT YCI0BHI
CBEMEH M KAYECTBEHHBIX XA PAKTEPHCTHE MPOMEHY -
TOUHBLI JAHHLIX 3KCTIEpHMeHTA. B npouecce diyHu-
LHoOHHpoBaHHA cucTemel MM nenoasayior ghopma-
JAUI0BAHHBIE IHAHLA —- 00LIHe BLICKA3bIBAHMA 006 OT-
HOLIEHHAX 00 BEKTOB ¥ KaccoB 06 BEKTOB MPeIMET-
Hoit o6nacTi pewaemoii aagayuy. B suae aHaHui, B
YACTHOCTH. hOPMATHAVIOTCA TPpYIHOopopManMaye-
Mule TipueMsl. Beigenserca ocolelfl KIace cHeTeM
HH, a uMeHHO CHOTEM, OCHOBAHHAIX HA 3HAHMAX
(CO3) [15]. Aanee GyaeT npueeaeH npumep gopma-
nusanMu mpueMa ebiGopa Habopa CO mo K1accH-
tpuraunus B CO3 CLIPS.

ArToMaTH3annda Ha IBM HedopMaTbHBIX OpH-
emob MeTogamy HH noasoauT npoasHHyTLCA B pe-
LIeHHH PAAA BasKHLIX 3aga4 PODA:
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* hopMamHaaLMa TPYAHOMOPMATHIYEMBIX ITPH-
EMOB B pATHYHBIX JeCKPHITTHBHLIX (OMHCcA TELHLIX)
A3LIHAX)

* ABTOMATHYECKHA KOHTPOIE COCTOAHMA TpHGO-
pa M gefdcTEri aHaTHTHEA. [TpoHCXoIHT JoTmOMHH-
TEJABHAH NOACTPAXOBEA AHATHTHEA OT HENIPABH k-
HBIX gefcTBuil 1 HeolQyMaHHBIX PelIeHI. IK0OHO-
MHTCH pecype aHatuTHueckoro npubopa. Cosfaer-
CH BOIMOMHOCTE OJHOBRpEeMEHHOIO H HACTOIO KOHT-
Pona GokUIOro Y1ca PAATHYHLIX TAapAMETPOB;

* paapaboTka oGy HaLHX MTPOrPAMMHBLX CHETEM
—AKTYATEHAA 331a49a MoAroTORKY HOBBIX KBATHpH-
LHPOBAHHBIX KAAPOB (B 4acTHOCTH, 3KOHOMMA Bpe-
MEHH BEAVIIHX CIEIHATHCTOR)!

* NOBLILIIEHHE MTPOHABOIHTEMRHOCTH TPY/Ia aHa-
NUTHEHA.

Takum ofpasoM, 3agava aBTOMATHIALWH TPVI-
HOQOPMATHIVEMBLX MPHEMOB - AKTVAIBHAN 3471444
B ofnacTy POA.

Cpean HapecTHBIX ABTOpaM paboT aa pyGemom no
CXOAHON TEMATHRE BLIISTASTCA O/THA HA TIEPBLIX B
sMupe skcmepTHLIX cHeTem (3C) DENDRAL [17] ona
aHATH3A NePBUYHBIX JAHHEIX CIIEKTPOMETPHH [MH-
ippakpacHoil, AIEPHOTO MATHUTHOTO PE30HAHCA |
Macc-CNeRTPOMETPHE] M ONpeae/TIeHHA XPMITYeC RO
CTPYKTYDEI BelllecTBa. OCHOBHOE OT/IHYMe paapaba-
TeiBaeMoro npoexta or IC DENDRAL sakmouaeTen
BTOM. HTO paccMaTpHRacMan HPOﬁJ‘IEMR ARTOMATH-
JauMu sRTIoMaeT B cela nocTpoeHe MPoOrpaMMHoA
TEXHOJIOMMH IAHHPOBAHHA MeTOIHMKN AHAIN3a
(cnocofa aHannaa LA pelleHHA KOHKEPeTHol 3a1a-
Y4H INEMEHTHOMD AHANH3A BELIECTBA).

APXHTEKTYPA NPOrpaMMHOr0 KOMILIEKCA
ABTOMATHHECKOrD OJAHHDOBAHHA MeTOOHKH
aHAMH3A BemecTsa B PhA

Ha pucynke naobpameHa apXHUTeEKTYpa npo-
rpaMMHOTO KOMIUIEECA TLIaHHPOBAHUA METOOHEH
aHATHIA BelnecTea B POA, a Takwe ee MeCcTo BO Baa-
HMOZeHCTBHH C 'BHELITHHM MIPOM*,

INporpaMMHBI KOMITEKC TIOCTPOSH [0 MOy 1b-
HOMY MPHHLMITY M BRIIO4aeT B cela Moayie Mawi-
Hil Bbieoda. PYHKLIHOHHPYIOWETO Ha 0CHOBE ABTO-
MaTHUecKoro gokasatenscerea TeopeM [(ALT) [18].u
MoIyas ¥npasneHue npospamMMHot cucme moll, obec-
MeYHBAKLLAN B3aHMOCBAIE MEAULY TIPOrPaMMHBIMI
MOOVAAMM W “BHELIHMM MHpoM~. B mporpaMyHoM
KOMILTEKCE PeallM30BaHo XpaHeHHe pasHopoIHo
uHpopMaM. Basa danMbix cogepEuT HHpopMa-
uHio o011ero XxapakTepa, a MMEHHO: XapaKTepucTH-
KW npubopa, onpeaenseMbie 31eMEHTRI, npeaen of-
HapyKeHHA, ATTECTOBAHHEIE KOHLIEHTPALIMH onpe-
nenaeMerx anementoe B CO. [TpoepammHysie modyau
BrmoYaloT B cefa dopMatHayeMble MpHeME] AHATH-
3a. B Base snanuil s opmannsosanHoM BHIe Xpa-
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HATCA MHOPMALTHA 0 TPYAHODOPMATHIYEMBIX ITPH-
eMAX, a TAKKE ONMUCAHMA BeeX GOpMATHIYEMBIX H
TPYAHOGOPMATHIVEMBIX ITPHEMOB, H3BECTHLIX TPO-
rpaMMHOMY KOMILIEKCY.

¢ PeHTreHoRcHHA Murepdeds & ey
i Crextpomerp npnBopy | | Baza suanwA
i I
E Awanutik | YrpasneHse MawuHa .
i & - MpOrpamMEHoR BLIBOOE
CHETEMORA s
Ssesnon | 1T 1 AOT
| I nwm MMHBIE HOOYH A ;-.-‘ -------- "
| Baza !
i I
| NporpanmHel KEHAnERE L M"""‘_HI

ApEATEHTYDA W CHEMA BISHMOGEACTRMA MOOYNEA
MHTANNBKTHOND NPOrpasMMHOro KOMNNBKCa ABTOMATHIAWMWA
MNAHUPOBAHMA METOOMKM BHANWIA BEWECTEA B POA

[MporpaMMHan CHCTEMA NOVTYYaeT HHOPMALIHID
0f aHATHTHHYECKOM CHIHANES ¢ PEHmaeHO8c K020 crek-
mpomempa sepea Humepgbetic ik npuopy . a Takse
ApYTVIo HHGOPMALIMID MY TEM onpoca AHaiumuKa (B
npouecce Anatora). Hudopmauma noctynaer B Mo-
dyas ynpasnexun OnHa ee HACTb HCTNOTB3YeTCH He-
nocpencTeeHHO B Modyae ynpasneHusn, a Apyrad ne-
pegaeTed B Mauiuny assoda, rae GopMApyeT 0CHOBY
MPHHHMAEMBIX JOFHYECKHX 3armodenuil. [Tamyya-
eMBle JOrHHECKHE 3aKTI0MeHUA MPeACcTaBIHIOT C0-
Gofl, KpoMme NpoYero, [MAHB! PelUeHMA 23184 HIH
nog3agay. COCTOALLIMX M3 KOMOHHALMH HIBECTHEIX
cucTeme npuesop. Takuy ofpasoM. B IAHHOH cXeme
AHEUILITIUK BBITTOTHAST (hVHKLIHH HCTOSHHKA HHbOop-
smaruH ob Heeaeayeson 06 bERTE.

[Mporparmuoe ofecnedeHte npeacTantaeT coboi
ofibegUHeHHe COBpEMEHHBIX HHPOPMALMOHHBLIX
TEXHOIOTHI;

* paapaboTra sedeTcA B 00BEKTHO-OPHEHTHPO-
BAHHOI pacnpeaeIeHHON MHOMOIIOIL30BATE TLCKOI
cpene paspaBorki HuTepHeT-npunoxennii Zope'.
3710, BYACTHOCTH, MO3BOMRET VIIPARNATE NpHSopoM
¢ moboit paboyeit cTaAHUME, NMOIKTIOYEHHON K CETH
HuTepHeT;

* MpOrPAMMA MMEeT BCTPOSHHBLH A3kIK IpOrpamM-
MHPOBAHHA. PEANH30BAHHLIA Ha (a3e A3BIKA MTPO-
rpaMMuHposaHuA obuero HasHaveHus Python?. C
[OMOILLIO 3TOT0 A3kika ofecneunBaETCA BOIMOM-
HOCTE [POTPAMMHPOBAHMA HOBBIX (POPMATHIVEMBIX

[IpPHEMOB:
* JLTA MpeacTasileHud TabAuYHbIX JAHHEIK HC-

nonbaverca SQL-Ceprep MySQL*

* MpeicTaRIeHHe CNaBocTPYRTYPHPOBAHHOM HH-
opMAaIHH OCYIIIECTRNAETCA B Aakine XML

* paspabaTeiBacMan CHCTEMA ABMAETCA OTKPBI-
Toil. Pa3pafoT4ik MMEET AOCTYTI KO BCEMY HCXOIHO-
MY HOIY CHCTEMBI,

* HHTepdedic MoOMLIOBATENA CTPOMTCH C TPpHMeE-
HeHneM coppemMenHoii Flash® -rexsonorus, noaso-
nAwLedt b BRICOKOKAYECTBEHHOI BerTopHoil rpadm-
ke oTofpakaTs mobyio HHbopMaLino, MpeACTARIATS
[TpOLIECe CBEMKH B ECTECTBEHHOM 1A aHATHTHKA
BHIE;

* MEXAHHMIM aBTOMATH3AUMM PACCYHIEHMIT MO~
cTpoeH HA ocHoBe Moy KBAHT/ | [18] mau euc-
TeMul yripasneHna Sasamu ananni CLIPS.

Henonb3yeMslit Moaxo MPaKTHYECKH HE MMeeT
BHIMMALX OrpaHHYeHMil B fansHefiies pasBHTHH
M COBEpILeHCTBOBAaHUY,. BoaMosiHa MHTErpalMA ¢
npvrisu MeTepHeT- # reoMHpopMAaliMoHHBIMK CH-
CTeMamMi 1 LI

ARTOMATHIAMHA NAAHHPOBAHNNA MeTOAMHKH
ananmnsa semectsa s POA

B paszpafarsiBasMelX TEXHOIOTHM H IPOTPAMM-
HoM ofecrneyeH H, B COOTBETCTBHM C MPHHATON Tep-
siHOoMorueii ua |1 1], npedrnofsaraeted, MTo METOIH-
Ha aHAIN3a MOMKET BEAKYaTh B cefi. Kpome npo-
YHX. CleIVIOLIHMe OCHOBHbIE MpHenbl POA;

* aifiop CO:

* BeIGOp YeIOBH CREMKM:

* PETHCTPRALLHA MMITYILCOB AaHAMHMTHYeCKMX 11~
HHH:

* yYET B3aHMHBLIX BAHAHUA S/IeMCHTOR,

* peifpaKoBka AaHHbX no obpasuaM LA NoCTpo-
eHIH KUTHOPOBOYHOID YPABHEHUHA;

* peifiop RAMMGPOBOYHOr0 YPABHEHMA H ero yTou-
HEHME HA KOHKPEeTHYI 3a7aqy,

¢+ pacyeT kaauGpoBoYHBIX KO3 PHULIMEHTOB NO
BEI0 pAHHOMY YPaBHEHHIO, NOAYHEHHBIM HHTEHCHE-
HOCTAM AHATMTHYECKHX JTMHMA, Habopy COM ..

* OLIEHKA METPOMOHYECKHX XapaKTePHCTHK pe-
3YILTATOR aHAMH3A H APYTOil KauecTBeHHEIN aHa-
JTH3 peaynbrara.

ArtanmrTiaeckuii cnocoG || 1| erpouTtes B cooTeeT-
CTBHH C HEKOTOPLIM cleHapHeM, abcTparupoBaH-
HOH MocnefoBaTEILHOCTEIO MpHemos. B Havane
ATl NocIeA0BATEIBHOCTH 3aJ1aeTeA Habop BXoIHBIX
JaHHBIX W €ro XapakTepucTHRM, 4 Ha BBIXOJe yeTa-
HOBAEHB TpefyeMble KAYECTBEHHLIE XAPaAKTEPHCTH-
KH peayiaeTata. Buifop KoHKpeTHOTO NpHeMa LA
KaMIoro Wara cUeHAPHA, 3aJaHie BXOAHBIX H Bbi-

' hlip:iwww. zope.org/

2 hitpefiwww. python .org!

1 hitp:fiwww.mysgl.angd

* hittp/www. wic.org/ XML

* hitp:/iwww. macromedia.com/software/flash/
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XOHBIX TAHHBIX 3TOrO NPHEMA (BLIXOAHBIE TaHHEIE
OOHOTD NpHeMa NepefaioTed Ha BXOI 0JHOTD B3 00c-
NeayIoLMK MPHeMOB), TAKHX, 9T0 O0CTPOSHHAR [T0C-
JefoBaTeNbHOCTE NpeofpasyeT JaHHbIE HA BXOJE B
PE3YILTAT HA BLIXOJIE, YIORIETBOPHIOLMI 3aJaHHbIM
TpefoBaHWAM, ¥ eCTh HCKOMAA METOIMKA AHATIT3A.

FaccMOTPHM OJIHH M3 BO3MOMHLIN CLIEHAPHEB
LA 33184 KOMHYEeCTBEHHOTO OIPeaenetitn Xn-
YeCKOoro COCTABA BEIIECTBA FOpHBIX Nopol. Byasm
CYHMTATH, YTO Ha BXoge nogaercs Habop npob ana
aHAIHAEA, onpefened Halop aNeEMEHTOB, KOMUEHT-
pPaLMH KOTOPLIX TpeliyeTed onpeieInTh, a TAKKE,
BO3MOMHO, JPYTAA A0NOTHHTETBHAR HH(POPMATIHA
(HanpuMep. 1A HEKOTOPLIX P0G MOy T OLITE HABE-
CTHHI MPHMEPHBIE KOHIEHTPAIIHE HEKOTOPLIX 3/1e-
MEHTOB WK THI nopoast). Ha Beixoae mveeTcA Ha-
Gop KOHLUEHTPAIHA ONPeaeHeMbIX AIEMEHTOB L1H
Ea#tgoi npobsl Habopa.

[peanaraeTca cAeIyOWMil cLeHApPHii:

1. [IpoBepUTE COOTBETCTBHE MOCTAHOBKIM 3004~
YH BOAMOMHOCTHM HMEIOILIEroCA AHATHTHYECKOTO
npuiopa:

1. 1.noasonAeT i NpUBop M3MEPATSL HHTEHCHB-
HOCTH AHATHTHHECKHX JTHHMIT olpeiefeMbIX ajte-
MEHTOR:

1.2. kaxos npeaen ofHAPYIKEHHA 10 KaHIOMY
OIpeeTAEMOMY SMeMEHTY!

1.3. gonyeTHMEL /I [IPeanolaraeMele YeADBHA
CREMEH,

2. Toay<HTh HHPOPMALIMIO 0 MPHMEPHOM Colep-
HAHHM MopoaooBpAasVIoLIX IeEMeHTOB B HCCAe Iy -
eMbIX npofax. ITo MOHHO CAefaTh HECKOABKIMHM
crocofani1, B 3aBHCHMOCTH OT HMEemeicH mHpop-
MEALIME:

2.1. ecnu onpeaenelkl KOHIEHTPAITMH HEKOTO-
PBIX 31eMeHTOB B ripofiax. i cpean HUX ecTh Tpebye-
MBEIE 3/IEMEHTEL, TO HCIIOILIOBATE 3TH 3HAYCHHA B
KAYECTBE MPUMEPHBIX COAEPHAHMA

2.2, npuMepHEIe cCONEPAAHNA MOIVT ObITh Ompe-
AefeHb! N0 THITY / HA3BAHWI MPHELX TOpo (M3 Gaakl
JAHHBIX);

2.3. npeAnonoAUTE, 4To Npobbl COOTBETCTEYIOT
cpeaHeMy cojepanuio S0,

2.4, MpoBECTH NOAYKOANHECTHEHHBIA aHalna
HeCKOMBEHX Mpod, venonsaya CO co cpeIHnM colep-
manuem Si0,.

3. Ha ocHoBe MosTyueHHO Ha MpeabUIVIIeM are
HHPOPMALTH BEIGPATE M YCTAHOBATE ONTHMATEHEIE
pesumMel hyHEUIHoHHpoBanuA npufopa 418 Jallk-
Heflinei CbeMKn.

4. HamepuTh HHTEHCHBHOCTH AHAMHTHYECKMX
JuHuit o6pasua cpaenenun (OC). B gavectse OC
MOMET BLICTYTIATE (B 3aBHCHMOCTH OT CHTYAIHMH):

4.1. CO. rotopsiil mpu BeIOpaHHBLIX YCA0OBHAX
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CHEMKH JAET XOPOLIVIO BOCIIPOM3BOAHMOCTS HaMe-
PEHHA MHTEeHCH BHOCTE aHANHTHYCCKHMX THHAI
ONpeaeIAeMbIX JTEMEHTOB!

4.2. CO ¢ KoHUIEHTPALMAMH OMMpe e TAeMbIX 2/1e-
MEHTOB BulLUEe, 4em B KaaubposoyroMm HaGope npof.

5. HamMepHUTh HHTEHCHBHOCTH aHAMHMTHYECKIX
JuHul kamaoi npods. B npouecce naMepeHHnA ue-
NecoobpasHo:

5.1, nepuoaM4ecKit BOIBPALIATECA K cheMue O,

5.2. BCOOTBETCTBIMI ¢ NOTyYeHHON HHdopMmar-
eif, AaHAAM3MPOBATH COCTOAHME MpHbopa 1 Koppek-
THPOBATL VCIIOBHA ChEMKN (HATPUMED, BRIOUDATE
PHUABTPBI HA KAHATLL TPUBOPA. BPEM#A SKCTIOZHIIME).

6. BeibpaTe kaanbpoBodHoe VpaBHEHHE B 3aBH -
CHMOCTH OT TPeEGOBAHMI K KAHECTBY MOIYHASMBIX
PE3YIETATOR:

6. 1. ecmi rpefyeTed Toasko rpy0an oLeHKe KOH-
LieHTpaluil, To MOMHO HCOOIL3OBATE YPaABHCHHE
[TPOTIOPLIMIM;

6.2, ecny TpedyeTcA Gonee BLICOKAA TOMHOCTL
AHANN3A, TO BRISHPAIOTCA YPABHEHHA, BEAIOMAD-
LIHe COCTABAAMILINE C BAAHMHBIM HANOMEHHEM
AHATHTHYECKUX THHUA 2eMeHTOR M KBAIPaTHY-
HBl€ “WICHBL

6.3, BOIMOHO Takime HCTIOIB3OBAHHE APYTHX
npHeMos BeIfopa KaauipoBoYHONo VPaBHeH A (Ha-
MPUMED. [TPH BBICOKHX TPESoBaHHAN K TOMHOCTH OM-
pefeleHHA KOHIEHTPALHK ATEMEHTOR JOMYCTHMO
HCTIIB30BATE Cocod IVIIAMEH TATLHBLIX [TAPAMET-
POB M T.IL).

7. Mo gaxuAsmv rpyGoii oessn BeGpate CO aan
NoCTpoeHHA KATHGPOBOYHOID VPABHEHMA.

7.1. uenecoobpaano pa3lennTs npobel Ha KiIac-
CBI B 3aBHCHMOCTH OT KOHLEHTpaHu mopogoodpa-
IVIOLIHX 3/TeMeHTOB!

7.2, lng kaskaoro KIacca oOHUM M3 HHUEenepe-
YHCAEHHBIX TPHEMOB HAH UX KoMOMHALMed:

a) oTHecTH 0Bpasel 110 CcogePIHaHu opoaoos-
PAIYVIOUIMX MEMEHTOB K 0QHOMY H3 HABECTHBRIX KIac-
COB, A 3aTeM BeIOpaTs Boe OO0 13 aToro kaacca (npa-
BHLTO <TI0 KTaccupMKanm):

b) no npuMepHoi oUeHKe KOHLEHTPALIMK [TOpPo-
1000 pasyIDLIMX ATeMeHTOB OMPe/1e/THTh HEKOTOPbI
HHTEPBA KOHUEHTpaluit, u BuiGpaTs ee CO naato-
ro HHTEpPBANA (MPaBHIo «TI0 HHTEPBATY ")

€] HCIMOAL3VA 3HAHWA 0 BIANMHOM HAIOHEHUH
AHAMMTHYECKHX MHHMI 3aemeHToB, Buifpats CO
TAK, 4To0bl VHECTh HAIOHEHWA ¢ MAKCHMATBHOT
TOMHOCTRID,

d) npH HEZOCTATOYHOM KOMHYECTRE CIYHAHELY
seauaHH (CO) (konnydecTBo CIyHaiHbIX BEAHYHH
AoEHO OBITE Medbile koaudecTsa CO). b sapHcH-
MOCTH OT TOFD, KAKDES KONHYECTBO HE3aBHCHMBIX
KOMMOHEHT COOQSPHNT H&.HHGFIGBQ‘IHN YpanHeHHe,
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octansHble CO BRIGHPaTCH KAaKMM-/1160 J0TI0/THH-
TeTBEHBIM H3BECTHBIM NPOTPaMMe TPHeMOoM.

8. MaMepHTh HHTEHCHBHOCTH aHATMTHYECKHX
auuuit CO nogobHo paceMOTpeHHOMY B 5.

9. ¥YToMHHTE KanbpoBovHoe ypaBHeHre, YToy-
HEHHWE BLINOJIHACTCA HA OCHOBE:

9.1, IaHHEIX O BIAMMHEIX BIHAHMAX 31eMEHTOR!

9.2, Ka4ecTBEHHOTo aHanM3a koaddumeHToD
KOPPETALME MEHIY ATTECTOBAHHBIME U H3MEDEH-
HBIMH IHAYEHHAMH KOHLEHTPaliii onpeIeaeMblx
anemenToR B CO.

10. BeiMmonHHUTe BulGpakoBgy faHHL mo CO,
HANpPHUMEep:

10.1. no olleHKE KOHLIEHTPALIMK ONPeIe/ e Moro
aeMeHTa:

10.2. orfipakoBaTh npeieibHbie cIy4an (3na4qe-
HUA KOHLEHTPAUMI onpeleaseMoro 3eMeHTa,
HMEeRIHe onpeae1eHHBIA NTOPAAOK BelHYHHbI):

10.3. ucnoas30BaThE HHGO PMALIHIO O B3AMMHOM
BIMAHUH 3IEMEHTOB.

1 1. BerapeauTs KanuGpoBoyHble KoshpHLIHeH-
Thl, HAMPHMEP. METOI0M HAHMEHLLUHY KBAAPATOB.

12. BEMHCINTD 3HAYMEHMA KOHIeHTPalui onpe-
AeJAEMBIX JNEMEHTOB B MCCAeIyeMbIX npofax no
HMEOIMMCA JaHHBIM.

13. HagecTBeHHLIA AHATHS PE3VIBTATOR HCC/1E-
JOBAHNA, 3aeCE BOIMOHHO MOBTOPHOE YTOYHEHIE
peayneTaTa aHaIM34a, HaYHHad ¢ n.6.

Cuctema peanmuayerca kax CO3. riue B Gase 3Ha-
HHUIT COJepRaTes cueHapHil, RaYecTBO BXOAHBLX 1
BLIXOAHLIX NApAMeTPoB, TPyanodopMatHayeMbie
MpHeMsl, HX OMHcadiA 1 .o, Beugy CIomHoCTH o
MASI0 MayyYeHHoCTH npeaMeTHo obaacTti (obaac-
TH ABTOMATHIALMH [LIAHHPOBRAHIA METOIMEN aHa-
HM3a), & TAKKE LA OLEeHKH [IPOHIBOIUTETHOCTH
paspabaThBasMoi nporpaMMHOi CHOTEMBI peain-
30BAH MUIOTHLIA MPOEKT ~ [IPOrpaMMHan CHCTEMA
"Hommdec TBeHHOE OTIPeIe e MHE COOe PHaHiA Nopo-
nooGpaszvioniMx ¥ CIeIoBbIX ATeMEHTOB B obpasue
HEeMaBECTHOM COCTAaBA™,

MuraoTHLI OpoeKT. PE3yasTaThl TECTOB

[MTporpaMMHan cHcTeMa paapaboTaHa [UTa peHT-
reHoBcKoro cnexTpomerpa CPM-25, yromrnesro-
BAHHOro NepCoHATBHBIM IBM-coBMECTHMBIM KOMITh-
ioTeposm Ha 6aae nponeccopa Intel Celeron 500. Cui-
cTema paboTaeT Noj VIpasieHHeM OlepalHoHHOl
cuereMis! ALT-Linux Master® 2.0. fasKoM nporpam-
MHMPOBaHHA ABIAETCA 00 BLEKTHO-OPHEHTHPOBAH -
Hbtil A3k Pyton eeponm 2.2, 1. Mexanuam noruyec-
KOT0 BRIBOA MOCTPOeH Ha 6a3e MpoIyKUHoHHOM cH-
cremul CLIPS.

B cueTeMe peati3oBaikl Gasopbie (PYHKIHH [Ipo-

rpaMMHoTo KoMmaexea: uHTepheiic k npufopy, HH-
Tepdeiic kK npoayKuHoHHoE cucTeme CLIPS, Momy-
71 BRMHUCTEHUA KNG poBouHEIX KoaduIHEHTOB
M BRIMHMCIEHHA KOHUeHTpaitii. Basa gaHuHbIX co-
OepHET HHOOPMALINO 0 ABaauaTd AT CO, px kiac-
CHHEALWD, JaHHBIE 0 B3aUMHOM BIHAHWH 371€-
MEHTOB # XapakTepucTirn CPM-25. B Gasy aHaxuit
BBECHO HIeCTE NPaBi, PEATHIYIOIMX HECKOIBKD
HedhopMATBEHEIX AHATHTHYECKHX ITPHEMOB: BRIGOD
CO «no knaccHbHKALIHI: HecTeayeMoil npobsl, BbI-
Sap CO «mo uuTepBaTyy, pacnpeaenerne CO no cio-
Tam CPM-25, yrouHeHHA 3ajayui [HAnpuMep. B aa-
Aaqy BBOAMTCH IMOGLUETEL = HIMEPEHHe aHATHTHYEC-
KMX CHTHANORE 31EMEHTOR, BJIMARIINX Ha AHATHTH-
YECKHUIT CHrHAN ONpele/IAeMBIX 3/1EMEHTOB).

[Mo cpaBHeEHHIO © pACCMOTREHHBIM BRILIE CLIEHA-
PHEM MOCAEI0BATENIBHOCTE TPHEMOB 38JaHa MeCT-
KO, pelaeTcd 3aaava Beifopa napaMeTpoB HEKOTO-
pPBIX NnpHeMos, B 9acTHocTH nogdopa CO no rpyGoii
OLeHKe Nopo100GpasvIoIHX 3TeMEHTOB.

B kauecTtae ofpaiua ¢ «HeHIBECTHBIMY COLE DA -
HueM BriGpan CO yasTpaocHoBHoro coctasa DTS- 1.
OaHAKO B JAHHOM 3KCIIepHMeHTE ApeanoiaraeTcs
orcyTeTEHe Kakoi-n1ubGo nudopmaci of aToil npo-
fe, A Ha4abHOH OeHEH KROHIIeHTpaLyit Heee-
aveMsix anemeHToB Beidpan CO cpegHero coctasa
CT-2. Henoasaoeatack Gopyyna-rpornopiia

Choote = {Ceo I npos Mo

e - HHAeKe onpeaendemoro snementa; C . -

OUEHEeHHAA KOHLEHTPALMA (-1 Ol pejeIAeMoro a/e-
seHTa B npobe: C/, - aTTECTOBAHHOE COgEPHaHne
onpeaeaaeMoro i-ro anementa 8 CO [ - MHTEH-
CHBHOCTL AHAJTHTHYECKON TMHMM {-r0 onpegesiAe-
MOPO 3seMeHTa 8 npobe: [ - MHTEHCHBHOCTH aHa-
TUTHYECKOI THHUM (10 ONPeJeigeMoro aleMeHTa
B CO. B peay/sTare oueHKH MoTydeHsl rpySsie KOH-

HeHTPALNH onpejendeMbiy anesmerton [Tabn. 1).

Tabnuua 1
CpaBHeHUE aTTECTORAHHE KOHLEHTPaUMA
U peayneTaTos P3EA, %

SnemaHT Gt Cippsion ousiss A
Na 0.015 0,888 0,037
Mg 49,590 2,090 42,196
Al 0,190 0,171 0,304
Si 40470 32,331 38,541
P 0,002 0,008 0,003
K 0,001 0,016 0,078
Ca 0,170 0,184 0,132
Ti 0,005 14,040 4723

* mttpefiweww.altlinus. rul
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Jlanee nporpaMMHan CHCTEMA ITPoK3sena BeiGop
CO ona pacyeTa KATHGPOROYHEIX RoapDHITHeHTOR
no npasMaaM ua 6a3kl aHaHKH. KpoMe npoyMx, We-

[IOILI0BANOCK [TpaRTo BeiGopa CO (TpyaHodiopma-
IH3VeMbIH MpHeM) oo KiaccHQHRALHMs:

fdefrule choose-ss-by-standard-dafining-element * ~

fprobe (name Zpname))
({nesd-alement (name
{rock-defining (element Pel))

fprobe-concentra

fvalue Paconc))

?st «- f(standard

feconcéntration (element ?el)
fvalue Pceonc))

frange (eslement
(test

L3
"

ftest
¥
;
-3 ¥
fasser

Henoaeaya aanHele rpyGoil oueHKH, a TaAKHKe
ripues Beifopa CO <o HHTEPBATY:. OCYILECTRISH
noabop chaeyoiero KA poBOYHOTO MACCHBA MPo!
CrXM-4, CrX-3, CA-1, Cr-1A, DTS-1, CIXM-3.
COO-3. CH-3. CH-2 (tabn.2). Si0,. Ca0 B kavecTse
OCHOBHBIX MOpoJoofpasviolMx 31eMeHTOB, GbUTH
HMCoIb30BaHEl AMA nogbopa CO pna kamulpoBKi B

; MocpenyeMas npofa
Pel)) ; HocoenoyeMul IS8MEHT
/ SIEMeEHT =
¢ mopogoofpasyoud

ticn (name Fpname) (element Zel)
; KOHUeHTDAUMM 30-Ta B npobe
fname ?st-name)) ; BufBipare L0

(standard ?st-name)
an-ra 8 CQ
(max Imax))

F KQOHY.

el}l (min Zmin)

KaxoR kraccHpuxaums (MHTEpEATY
KOHUEHTDALMA| NPHHAONSXHT cTaHIapr?
fand (> Paconc ?min)
nopagaarT JM kKoHUeHTDAUMA 3n-T4 B OO0 B
! 3TOT MHTepaan?
fand (> ?conc min}
; monagaeT JIH KOoHUgHTRPAUHMA 30-Ta B n'pﬂﬁe B
ATOT MHTEpREAT?
; ChrenqoBaATanLHO,
t (use=standard (name ?sc=nama))}))

f< Paconc ?maxl)))

(< Feconc ?max)})

peonons=z08aTs aTor CO0.

npasuie «[1o HHTepsaTy, KadecTBeHHO NporpaM-
noi 6b11a Beifpada cMelIAHHAA, B OCHOBHOM Kap-
GoxaTHan, kaarubposka 4NA npolbbl VLT PAOCHOBHO-
rococrasa (CO DTS- 1): coaepsanue 510, 8 kapGo-
HATHBLX H YT PAOCHOBHBLX MOPOJAX IEHHT B OJHOM
HHTEPBATE KOHLIEHTPALIHMA.

Tabnwua 2
ATTecrosaHHLIe KDHUEHTRaUMY ONpefenNABMLIX INEMEHTOR B CTaHaapTHLX ofpalyax, %

Snemeqt | CrO2 Crxn4 Crx3 CA1 Cra CrxM3 cao3 C3 cmz2 DTS
Na 2,72 1,65 1,57 2.31 546 0.63 1,86 1,38 0,46 0,015
Mg 6,81 049 1,62 2,22 0,05 1.7 344 12,89 597 49,59
Al 14,93 11,31 1649 | 1812 13,84 4,98 a6 548 1,89 0,19
Si 46,63 70,54 60,54 60,6 73,36 25,07 119 19,81 1235 | 4047
P 1.03 027 0,19 0,19 0,013 1.82 0,23 0,06 0,03 0,002
8 0,015 0,44 0,03 0,087 0,013 0,05 0,19 0,02 0,02 | 0,0012
Cl 0,0155 0,02 - - = 0,04 1.7 - - 0,0011
K 3,09 2,23 2,44 3,43 4,14 1,13 0,51 2,75 0,49 0,001
Ca 10,68 0,52 041 0,48 0.14 17,76 39,23 21,46 38,48 017
T 1,72 0,61 0,98 0,94 0,072 0,26 0.3 0,28 0,083 | 0,005
v 0,025 0,0058 0018 | 0016 | 00005 | 00075 | 00057 | 0003 | 00023 | 00011
Cr 0,0058 0,0075 0,013 | 00096 | 00012 | 00029 | 00034 | 0003 | 0,001 | 0,399
Mn 0,167 0,105 0,132 0,042 02 0.48 0.218 03 0,28 D12
Fe 11,33 38 513 | 7.2 066 | 1012 | 225 1,15 | 043 | 1,03
Co 0004 | 00009 | 00029 | 0,0021 | 0,0001 | 00012 | 00012 | 00012 | 0,0002 | 0,0137
Ba 0,152 0,038 0.055 0,09 0,0019 0,034 0.01 0,04 0,005 | 0,0002
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B npotiecce HaMepeHHA KAAHGPOBOMHOTO MACTH-
pa B kavecTee o6pasua cpasHeHun (OC) npumMeHat-
ca CO epeguero cocrana CII-2, Henons3osaHHbIF
paHee 118 HA9ATEHOH OLEHEN KOHUEHTpaLMi on-
peaensembix asnemenTos. Ha caeayiouwem atame npo-
BEAEHO BEMMHCIEHHE KATHOpoBoYHBIX KoadhimHeH-
TOoB Mo BeIfpasHbiM CO M3 ypaBHEHHA

; F |
Am-aﬂ‘l %E;fj-.

rae d/- Ko PUUMEHT BIHAHHA Ha HHTEHCHBHOCTL
HaMepAeMoil aHATHTHYecKo TMHMK {-To onpene-
JAEMOr0 A1eMCHTA AHATH THYeCKOH IMHMN j-ro ane-
MeHTa: a) - cRobogHLIR wieH; ki) -dyHruMA, oTO-
OpaalolIAA MHAEKC ATEMEHTA | HA MHOMKECTBO HH-
ASKCOB AMeMEeHTOB, HHTEHCHBHOCTH aHAIHTHYeC-
KHX JHHHI KOTOPBIX BAHAIT HA HHTEHCHBHOCTE
AHATHTHHECKOH MHHEM i-ro aneMeHTa. DYHKIMA
I{i) npeacraepneHa B Gase JaHHbLIX., BeiyucieHne
nposeaero Gea cragun ssifpaxosxn CO. B peayne-
TaTte noaydyeHa Gosnee ToYHAA OUEHKA KOHUEHTpa-
LHH OMpeaeIAeMbix aTeMenTos (Taba. 1). Mexoaa ua
NOIVYEHHELY Pe3yILTaToR, HeciedyeMan nmpoba oT-
HOCHTCA K K1accy VLT paccHOBHEIX nopoa. 1A yvee-
JHHEeHHA TOUMHOCTH aHATHAIA BOIMOMHEH NOBTOPHBI
uiea nogbopa CO H BBIMUCTEHHA KATHOpoBOYHEL
roatpuumenTon. Kpome Toro, gakTopoM. BIHA-
LM HA TOYHOCTE ONpeaeleHHA codepRaHA ane-
MEHTOB B MpoGe. HO HE YYTEHHLIM B MIWIOTHOM Npo-
eKTe, ABAAETCA YTOUHeHHE KaTHBpoBOMHOID ypas-
HEHHH,

OueHEa MpoN3BOAHTENRHOCTH paapaboTanHoil
MporpaMMHOI CHCTEMEI MOKA3AIA, 4TO HAaMboIee
MeITEHHLIE [IPHEMBl AHAIH3A = 3TD H3IMEDEHUE
HHTEHCHMBHOCTE AHANWTHYECKHUX AHHHIL 3aTpa-
YeHHOe HA CHEMEY BpeM#A Ha 1Ba nopaaka Gonsime,
YeM BeIMoIHeHHe Tofoil BeIYHCIHTeIBHOIT npoue-
IYPbl HTH T0THHECKOT0 BhIB0A KaKoro-TH0o0 3ailio-
HEeHHHA.

JaxTOqMeHHe

PaspafaThIBAETCH NMPOZPAMMMHAA MEXHON0ZLA,
HANPABAEHHAA HA AaBTOMAaTHIALHEIO TAHHPOBAHWA
MeTOAUKH aHanK3a pemecTsa B POA i paspaloTry
nporpaMMHore ofecne4eHHA, BRINOIHAKILETO 3TY
thyHrLMIo. ABTOpaMi rocTasneda npolsema coasa-
HHA «3NMEKTPOHHAIX BADHAHTOB: TPYIHOMDOPMATHIY-
eMBIX H Hetho pMATH3YEMBIX MPHEMOB AHATH3A, pa3-
paboTki cleHapHes [KoMGHHAIM MPHEMOB aHATH-
3a) A1A peleHHA KOHKPETHBIX a HAMNTHYeCKHX 3a-
agay, PelueHusA nepeMrcIeHHLIX 3a0a1 OCYLIeCTB/IA-
KOTCA METOIAMH HCKYCCTREHHOrD HHTE/UTEKTA,

Peann3zoBaH MIOTHE TPOEKT = CHCTEMA KO/TH-
YeCTREHHOTO OMPeAeIeHHA PEHTTEHOQUTYOpeCLIEHT-
HBLIM METOA0M COJAEPHAHNA NOPo10o6pasyIoUIHX H
CNeqoBbIX JIeMeHTOB B ofpasie HEH3BECTHOO CO-
craea. HecMOTpA HA CIOPHOCTE MPHHHMAEMBIX pe-
ATH30BaHHOM IMPOTrpaMMoil pelleHHE, MPOeKT Noka-
3A7 MPHHUMITHANBHYI0 PeaM3yeMocTh paipabaTthi-
BaeMoil npospammmol mexHonoauu, JaHHad npo-
ZPILMMMHARA MEeXHON02UA T03BoNAET chOPMHUPOBATE
HaMpapleHle PeIIeHHA PANA BAKHBIX 3a1a Hayd-
HO-NPHEIAAHOro XapakTepa B POA:

* ARTOMATHIAUNH TPYIHOQOPMATHAYEMBIX [TPH-
eMOB aHa M3a;

+ ofpaloTii HEeNONHOI. HeTOYHOR, NPoTHBOPEeYH-
Boii MHGOopMAaTLHM,

* nfecneveHIA BOAMOMHOCTH YHeTa MaKCHMAL-
HOro KOTHYeCTBA JoCTYTIHOR HHGopMai!

* paapaboTEH HHTELIEKTYATLHELX 06y Aoy
CHCTEM;

* ARTOMATHYECHOrD KOHTPOJA MPOLIecea aHATH-
3a 1 AeiicTBHIl aHANMTHKA!

* MOBBIUEHUA TPOHIBOIUTETEHOCTH TPYAA M CHIL-
#eHHA TpeGoBaHHil K KpaMHpHMKALMY aHaTHTHEE,

Pabora nposo4uTcs npM guHadcosod nodgepwxxe
PEOM, rpanTe 01-07-904 11, 02-07-06013, 00-05-64142,
02-05-06413.
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A TECHNOLOGY OF IMPLEMENTATION OF INTELLIGENT SOFTWARE FOR AUTOMATED PLANNING

OF X-RAY FLUDRESCENCE ANALYSIS TECHNIQUE
E A Cherkashin, T.¥u. Cherkashina, E V. Khudonogova

An approach to implementation of analylical software for automating procedures of analytical
investigations, which are hard to formalize. These are, e.q., standard samples selection for the calibration,
selection and/or constructing/specifying the calibration equation. An approach to awfomaling the analysis
techmigue planning aimed to a construction of a concrete analytical lask solution. The software is
implemented using nowadays methods of computer science, namely methods of artificial intelligence.
Field of the X-ray fluorescence analysis is chosen as an application area.
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