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2.3.1.
110.A. Bacun, ULE. Crtporonona, 1AL Vi aakuH, T Hoparumos,
1. MameaoBa, ’B.B. bpoBro

1(I)e,uepam,Hoe rocyaapcTBeHHoe O1okeTHOS 00pazoBaTe/IbHOS YUpPSAICHHE BHICIISTO
obpazopanusa «MOCKOBCKHH aBHAITHOHHBIH HHCTHTYT
(HAITHOHATLHBIH HCCISAOBATCILCKHI VHUBEPCHTET )», Mocksa,
2(I)ez[epaﬂLHoe rocyJapcTeeHHoe OrKeTHOE 00pazoBaTe/IbHOS YUPEK/ISHHE BBICIIIETO
oOpazopanus «Poccuiickuii yHUBepcUuTeT MeTHITHHBIY Munziapapa Poccun,
Mockea

OCOBEHHOCTH ITPUMEHEHHA MATEMATHYECKOI'O AHAJIM3A MAJIBIX
TPVIIII B CTOMATOJIOTHYECKOI MMPAKTHKE

Paccemampueaemes  Mmamemamuueckas obpabomra ocpanudennot  ewibopru. Ilpusooumces
APUMEDP: UCCREO06AHUE NPOOIEMbL 2ANLEAHO3A 6 CHIOMAMORO2UYeckoll npaxmuke. Hecredosanus
nposoouicy Ha Kagedpe opmonedudeckoli cmomamonozur u  cHamonosuu PYM  umenu
AH. Eeooxumosa. Iipu guzuonosuyeckom OOOCHOBAHUN GbIOOPKU GOZMOJICHA O0OPADOMKA
DE3VILIMAMOS NPU HOMOUH COUEMAMAHNUS KOPPETAYUOHHOSO U PESPecCUOHHO20 aHANUZO08.

Knrouersle ciioBa: canb6anos, epmenmul, OZPanitdennasn 6utHopxa.

Y ¢muomoroB W PBpaueH pasIUUHBIX CHSIHATHLHOCTEH BO3HHKAIOT MpoOJIeMbl IpH
MaTeMaTHUecKoH o0paboTke pe3yIbTaTOB HCCHeIOBaHHH H JedeHus. Ha mpumepe pealbHBIX
HCCHeOBAaHHH MpoOJIeMbl TaldbBaHO3a PACCMOTPHUM TpoOIeMbl MaTeMaTHUecKo#d oOpaboTkH
JAHHBIX MCCJISTOBAHUH H DKCIIEPUMEHTOB B 001aCTH CTOMATOJIOTHH.

JlnarHocTHka TaibBaHO3a MpejcTaBisieT coOOH JIOBOJBHO CJIOKHYK) 33/1ady:  BO3MOXKHO
BORHMKHOBSHHE 3aTpyIHSHHMH TPH OJHOZHAYHOM HMHTEpIpeTAIlMH KaTo0 M  COCTABJCHHH
KJIMHUYSCKOH KapTHHBI MalMeHTa, a TakKKe I[porHo3a ero  cocTosHUA.  (OCHOBHBIMH
MATOTSHSTHUSCKUMH (PakTOpaMH pasBHTHS TANbBAHO3A CJIVIKAT TalbBAHWYSCKHES TOKH, KOPPO2HS
METAUIOB U MATOJOTHISCKOe U3MEeHEHHe CIFOHBL. Cpeu XapakTepHbIX Kaino0: H3BpalleHrue BKYyca,
JOKSHHE  sI3bIKA,  cyxocTh.  OTMeUaloTess — U3MEHCHHSI  HEBpPOJIOTHYECKOTO  ¢Taryca!
pPazIpaKUTeIBHOCTD, TOJIOBHBIE OoJH, KaHIepodoOum, obmas crmadocTe u ap. HamectHo, 9To
JIaHHbIE TIATOJIOTHH TposARisitores B 13-43% cayuaeB. Y  3/0poBOro 4esioBeKa JICHCTBHE
MaTepHUAJIOB 3yOHBIX MPOTE30B HAXOMUTCS B IMpeeiaxX ero ajanTallMOHHBIX BO3MOYKHOCTeH. Ecau
aJanTaAllMOHHbIE BO3MOIKHOCTH CHHIKSHBI (IMOKIIOH Bo2pacT, oOIecoMaTHUYeCKHe 3a0oJIeBaHHA),
TO MOKET paspuThes psij 3aboneBaHUM (CTOMATHTHI, JUCOAKTEpPHO3, KaHWI03 H JIpYTHE).
buonoruueckue SKWJIKOCTH TOJOCTH pTa, CIOHA W Jp. 00Jaal0T MOBBINIEHHOH BA3KOCTHIO H
MOKPBLIBAIOT TOBEPXHOCTH pTa ¥ 3yOoB. MMeHHO 5TH KUIAKOCTH SABJISIETCS SJIEKTPOIHTaAMHU. Y
3AOPOBBIX JIIOACH ¢IoHA OOBIYHO SBJSCTCS HEHTpasbHOM, OIHAKO TPH BO3HHKHOBCHHH
BOCTIAJIMTSIBHBIX H ApyrHX 3abosepanuil pH clIOHBI U €e COCTAB MOTYT 3HAUHUTSIBLHO H3IMCHSITBCSL,
YTO BIMSST HAa CONPOTHBJICHHE CIIOHBI M, KaK CJIEACTBHE, CHWIY DTHX TOKOB. B cimydae eciu B
MOJIOCTH pTa MMeeTcs MeTalul (INTH(THI, BKIAIKH, NMPOTE3HbIE KOHCTPYKIIHH M T.J.), KOTOPBIH
SIBJISIETCS XOPONIHM TIPOBOTHHKOM, TO TIPH KOHTAKTE C DJISKTPOJUATOM, MPEHKIE BCETO - CO CIIOHON
MOBBINEHHOH BSI3KOCTH, MOKPBIBAKOIIEH CITH3UCTBIE 000JI0UKH U 3YObI, BOZHUKAST AJISKTPUUSCKHH
shdext. [Ipu HATHYIHH B TOJOCTH pTa 2-X H HoJiee pasHOPOJIHBIX METAIIOB MOSBIACTSS Pa3HOCTD
MOTCHI[HATIOB M HAUHHALTCS IBHIKSHHE DIICKTPOHOB. [1]

CormacHo TpH3HAHHOH MeMOpaHHO-HOHHOHW TCOpHH XOKHKHHa, Xakciaum H Karnma nanwawe
AIEKTPHUISCKUX TIOTSHITMAJIOB B JKHBBIX KJIeTKaxX o0YCJIOBJICHO HEpaBeHCTBOM KOHIleHTpariui Nat,
K+, Ca’, Cl BHYTPH W BHE KISTKH H PazjIMUHON TPOHHIATCILHOCTH AN HHX IMOBEPXHOCTHOM
MeMOpanbl. [2] TakuMH pazapakKHTSSIMH B TIOJOCTH PTa MOTYT CIVKHTH MHKpodIeMeHThI Fe, Ni,
Cr, Ti, Cu, Mn u Jp. nocTynarI\e B CMEIAaHHYIO CIIIOHY B Pe3yJbTaTe ICKTPOXHMHUYESCKHX
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MPOLSCCOBR  (DIICKTPOKOPPO3MH) TMpH  rajbBaHoze. [lo  coBpeMeHHBIM  MpeACTaBICHHAM,
OOJIBIMMHCTBO XHMHMYECKHX BEIIECTB PEATM3YIOT TOKCHYECKOe JeHCTBHE TyTeM HapyIIeHHS
(hepMEHTATUBHBIX CHCTEM.

Jina  mocnenyromel  MatemMaTHuecko oOpaboTKM MW aHaIM3a  [pejCTABICHBl JIaHHBIS
HaOIIOICHUS U JICUCHHS MTAITHCHTOB, IIPOBSACHHRIC HAa Kadeape opTONSIHISCKOH CTOMATONIOTHH U
ruatostorud PYM umenn A.M. EBgoxuMoBa.

Obcnenopano 15 mrofe ¢ CHMIITOMAMHU TallbBaHo3a H 15 370poBeIX Jroaci. OOpaiaet Ha ceds
BHHMAaHHE OTPAaHHICHHOCTh BBIOOPKH, KOTOpasi HUBEJIHPYETCH YeTKHM 0TOOPOM HCIIBLITYeMbIX. [3]

Pesynwratel MecieoBaHus npejicrapieHsl B TaGmune Nel. BakHo oTrMeTtHTh, YTO JUIA
KOHTPOJIBHOH TPYIIIbI BEPOATHOCTh HAJIMYHS rajhBaHo3a NpuHHMaiack paeHod 0% (P=0), a juia
TPYIIBI ¢ NOATBEPAICHHEIM ransBano3oM 100% (P=1). /lauHble pe3yabTaThl HCIONB30BAIHCH IS
MOCICIVIONIETO KOPPEIIIHOHHOTO H PETPSCCHOHHOTO AHAIH30B, BBIOPAHHBIX IS HAYAJIbLHOH
OI[CHKH BBHAY YSTKOH KJIACCH(HUKAIIHH BEIOOPKH H MAJIOTO KOJMHYSCTBA MISPeMEHHBIX.

BeUTH MOCTpOeHBI THCTOTPAMMEI paciipe/e/ieHHs 110 ToJyueHHOM BeIOopke. [Iiist gero mo
dopmyie Crepaxecca OLUIO OLIGHSHO ONTUMATBHOS KOJMHUSCTRO HHTSPBAJIOB, HA KOTOPOE ClIeIyeT
pas/ielIuTh BEICOPKY:

v=1+3322+IgN,
IJI¢ ¥ — ONTUMAJILHOS YHCIO HHTSPBATIOB, a N — KONMHYSCTBO HAOMIOICHUH.
Tax xak N = 30:
v=1+3,322+1g30 =5907 =6
Jlanee OpLT BRITHCICHA BRICOTA HHTSpBATIA I KasKIOTO MTOKA3ATEIL:
X

_ Emax Ximin
B v
TaGmuna 1 — CpeHue 3HAUYSHHS] CKOPOCTH CIOHOOT/ICJICHHS(X]), MJI/MHH, MOTSHITHOMETPHH
(X3), MB, pH-metpun(X3), MOJb/JI, H BEpOSTHOCTH HAIIHYHS TajibBaHo3a (Y) B OCHOBHOH H
KOHTPOJIBHOH TpyImax

Ne 1 2 3 4 5 6 7 8 9 10
X1 1 1.5 1.75 1 1.25 1 0.75 0.8 1 1

X2 185 160 120 115 135 190 220 117 145 167
X3 5.4 Bl 5.5 5.7 5.3 6 3.3 5.3 5.2

Y 1 1 1 1 1 Il 1 1 1 1

Ne 11 12 13 14 15 16 17 18 19 20
X1 1.75 1.5 1 0.7 1 3 2.5 3 2.5 3

X 105 155 178 194 135 15 25 34 27 36
X3 6 5.5 5.7 5.9 6 7.2 7 7.6 6.1 6.7
Y 1 1 1 1 1 0 0 0 0 0

Ne 21 H 23 24 25 26 27 28 29 30
X 2.75 4 4 i 3.75 2 4 2.5 3.5 3.7
Xa 42 32 25 16 11 28 41 24 20 24
X3 6.8 7.5 6.3 6.2 7.1 6.5 6.3 6.7 6.5 6.3
Y 0 0 0 0 0 0 0 0 0 0

Brin MOCTPOCHLI THCTOIPAMMEIL PACIIPCACIICHHA OJIA KaXKOoro rnoxKasaTeJIsd:
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Puc. 1 — I'uctorpaMMsbI pacrpe/ieIe HAsI HapaMeTpOR BLIOOPKH
Bhul nipoBe/ieH KOPpesIsiiiMOHHbIN aHau3, OblIM MOCUHMTaHBl KO3(PHIIHEHTH KOPPEJIAIHA JUIs
Kaxk10H napsl napameTpoB. KoaduiueHT Koppelsiiui BeIUUCIIICS 110 hopMyJie:

i (K —K) (% - 7)

T' =
JEIa — R+ (2 - 27

rjie: K; — 3HAueHHE TIePBOTO [IAPAMETPA J-I0 TTAIHEHTA;

Z; — 3HaYeHHE BTOPOTO MAPAMETPA j-TO MAIHEHTA;

N — KoJIH4ecTBO PIIEMEHTOB B BHIOOpKE;

K u Z — cpe/IHHE 3HAUCHHS HApPaMeTPOB U Beell BRIGOPKH.

PezynpTaThl KOppeJIIHOHHOTO aHalIM3a TpejicTalieHbl B Tabmuie No2. Ilpetom ofo3HaueHa
MpsAMas/ TIOJIOKUTENIBHAS  (3e/leHbIM) W oOpaTHas/oTpHIlaTe/ibHasi (KPACHBIM) KOppeaIHOHHAas
CBSI3b.

Tabmuna 2 — PesynbTarhl KOppelaIHOHHOTO aHATH3A

Xi
Xj X1 X X3 Y
X4 1 -0.88463 0.726923 -0.89858
X -0.88463 1 -0.75428 0.938587
X3 0.726923 -0.75428 1 -0.81988
Y -0.89858 0.938587 -0.81988 1

KoppemsiiimoHHBIM aHaMu3 MoKazal OTCYTCTBHS MYJLTHKOJUICHHAPHOCTH TMpPH  CHIBHOHM
B3aUMOCBS3aHHOCTH TlepeMeHHBIX. TakuMm obpazoM OTCYTCTBYeT HEOOXOMHUMOCTh B HUCKITIOUSHHH
KaKHX-JTHOO TICPEMCHHBIX IIPH PETrPECCHOHHOM aHATH3E.

BELT mpoBeACH HEIMHSHHBIH peTrpecCHOHHBIH aHATH3 BRIOOPKH. DYHKITHA OTKIIHKA BHIOHpaiach
¢ YISTOM B3aMMOBJIMSIHHUS MapaMeTPOB APYT Ha Apyra:

V=ag+ a1Xg + QX5 + A3X3 + Qq2X1% F Q3X1%3 + Op3%5X3 + Q123X XX

beL1o  ompenesicHO 3HAUCHHE HOPMHPOBAHHOTO (CKOPPEKTHPOBAHHOTO) Kod(pdHITHSHTA
netepmunanun (R-kBagpat). Ero sHaueHHMe IS MaHHOH BBHIOOpPKHM cocTaBwio okoio (.96, uto
TOBOPUT O TOM, UTO MPEACTABICHHBIS MapaMeTphl (M y4eT MX B3aHMOBIMIHHA) MPEIcKazbIBaloT
HaJIHYHE TAJILBAHO34 C BLICOKOH TOYHOCTRIO.

C moMOIMBIO METOJA HAMMCHBITHX KBAAPaTOB ObLa BRIYHCICHBI KOA(D(HITHSHTHI MATPHUILI A,
COIJIACHO 3aKOHY:

A= [(XEX1xTy,

rje: X — Marpunia 3HaueHH dakropa;

XT — TpancnonmpopaHHas MaTpHIIA 3HAYSHUH (PaKTOPOR;

Y — MaTpuIia OTKIHKOB.

B pezyiapTaTe GpliIa MoJyueHa (PYHKITHS OTKITHKA:

y =76—2434x, —0,0518x, — 1,152x5 + 0,025x;x, + 0,364x,;x; + 0,009x,x,
- 0,004‘3(13(23(3
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CornacHo moJjyueHHON dopmyse, ObLT IMPOBEIASH MOBTOPHBINH pacdeT BEpOATHOCTH HATHUHUS
raabBanosa (B,). Pesynpratel pacuera mpenctasiensl B Tabmune 3. Taxxe ObUH Npe/CTaBiIeHbl
ocraTkH (OIMOKH pacdeTa) B HPOUCHTHOM OTHOHICHHH (£y). 1IpH HCHONLZ0OBAHHH JIAHHOH
GopMmysbI  cTOWT cHenaTh JOMYIIEHHE, TPH KOTOpoM Bee zmavenus P, >1 u B, <0
IPHPABHUBAIHCE K 1 ¥ 0 COOTBETCTBEHHO, TaK KaK BEpPOSITHOCTL COOBITHS He MOXKET ObITH Oosee 1
win MeHee 0. CKOppeKTHpPOBAaHHBIC PeYABTATHI Takke mpeAcTapiensl B Tabmume 3. Takum
ofpazoM, MakcHUMalibHas oOmMHOKA UIS HECKOPPEKTHPOBAHHBIX M JUISI CKOPPEKTHPOBAHHBIX
BEPOSITHOCTEH, BBIUMCIICHHBIX 10 (GopMyle OTKIIMKA, cocTaBisieT 26%, a cpejHee 3HaUYCHHE
omubKkH 6% 1 4% COOTBETCTBEHHO.

Jlauuple mapaMeTpbl MOTYT OBITh OPHHATHL IS MEIHKO-OMOJOTHYSCKOH TpaKTHKH H
nanbHelmed obpaboTku. OgHako M KAKIOTO KOHKPETHOTO ¢aydasi HeoOXOMUMO 3aKTIoucHUE
Bpaua, OCHOBAHHOE HA MATOTCHETHUSCKHUX 0COOSHHOCTIIX MAI[HSHTA.

TabGimna 3 — Pesynbrarhl perpecCHOHHOTO aHaJIu3a

No 1 2 3 4 5 6 7 8 9 10
Y 1 1 1 1 1 1 1 1 1 1
P, | 099 | 11 0.94 0.9 1 1.09 | 095 | 098 | 099 | 1.01
& 1% | 10% | 6% 10% | 0% 9% 5% 2% 1% 1%
o | 0:99 1 0.94 0.9 1 1 095 | 098 | 099 1
By | 1% | 0% 6% 10% | 0% 0% 5% 2% 1% 0%
No 11 12 13 14 15 16 17 18 19 20
Y 1 1 1 1 1 0 0 0 0 0

b, 0.74 1.04 1.02 1.06 0.97 -0.08 -0.05 -0.08 0.2 0.07

£y 26% 4% 2% 6% 3% 8% 5% 8% 20% 7%

e | 0.74 1 1 1 0.97 0 0 0 02 | 007
Eyen | 26% | 0% | 0% 0% | 3% | 0% 0% 0% | 20% | 7%

Ne 21 22 23 24 25 26 27 28 29 30

Y 0 0 0 0 0 0 0 0 0 0

B 0.08 0.08 -0.06 -0.08 0 0.14 0.04 0.02 -0.02 -0.04

£y 8% 8% 6% 6% 0% 14% 4% 2% 2% 4%

Pymp 0.08 0.08 0 0 0 0.14 0.04 0.02 0 0

€Y op 8% 8% 0% 0% 0% 14% 4% 2% 0% 0%

3arxumoueHiie U BLIBOIBI:

Ha mnpumepe, perpecCMOHHOTO M KOPPEJSIITHOHHOTO aHAIW3a Mo BLIOODKH MeEUKO-
OUOJIOTMIESCKUX JAHHBIX MOKA3aHO, YTO TPH TINATEILHOM aHAJIM3e TPYIIbl HAOIIOMCHHA U yUeTe
MATOTCHETHYSCKHX 0COOSHHOCTEH WIGHOB BBHICOPKH, NPOCTHIE MATeMATHUSCKHE METObI MOTYT
HAHTH CBOS MIPHMEHEHHE B MSIUKO-OHOIOTHISCKOH TIPaKTHKE.

1. T'umcTorpaMMel pacmpeneicHus BLIOOPKH (pHc. 1) 060CHOBBIBAIOT BO3ZMOKHOCTE TIPOBEISHHUS
PErpPecCHOHHOTO AHAM3A.

2. KoppesdiHoHHbIH aHATIU3 BBISBWJ OTCYTCTBHE MYJILTHKOJUICHHAPHOCTH, YTO MO/TBEPIK/IaeT
THIIOTE3Y O TOM, 9TO BBIOpAHHBIC MapaMeTphl COOTBETCTBYIOT TOCTABJICHHOH (DH3MOIOTHYECKOH
3ajaue;

3. PerpeccuoHHBIM aHaMH? MOKa3aJl, YTo CpejHee 3HAUCHHS OIMHOKM (DYHKIMH OTKIHKA
coctapimseT 4%. [ns koppeKTHpoBKH (PYHKIHMH OTKIMKA IpeaIaracTcsl MPOBECTH TMOBTOPHOES
HCCIITOBAHHE ¢ YBSIMUSHHOM BRIGOPKOIL.
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