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Pestome. ITomepenni qociiKeHHS BCTAHOBIIIH, IO 30epexkeHHs 00’ €My 3aJIMIIKOBUX TBEPINX TKaHHWH 3y0a
(3yb6HOTO (hepyra) BIUIMBAIOTh Ha CTIMKICTh BiTHOBICHOT CTPYKTYPH 0 (i3UKO-MEXaHIYHIX XapaKTePUCTHUK pECTaBpaIlii.
IcHyrO4i MeTOMKH BU3HAUYCHHS 00’ €MiB Ie()eKTiB TBEPANX TKAHHH ITICJIS CHAOJOHTHYHOTO BTPYYAHHS € 3aTPaTHUMH Y
yaci Ta MOTPeOYIOTh HONATKOBUX Ja0OpAaTOPHUX €TAlliB, IO YCKJIAIHIOE BUKOPUCTaHHS IX y KJIiHIYHHX ymoBax. Ha
CHOTOJHIIIHIN IeHh BU3HAYCHHS BEIMYMHH PyHHYBaHHS TBEPIUX TKaHHUH 3y0a € OTHUM i3 BHPIIIAIBHUX TOKA3HUKIB IPH
BHOOPI MPSIMOTO UM HETIPSIMOT'O METOY JIiKyBaHHsL. 1le 00yMOBIICHO THM, 1[0 B HOTO OCHOBI JIGKHUTh AUEpEHITIIOBaHI
MI/IX1]] Y KOMIUIEKCI 3 OpPTONEIUYHIMH 3ac00aMH SIK Mipoto NpodiakTUKK pyHHYBaHHS KOPOHKOBOI yacTHHU 3y0iB. Le
Jla€ TMiJICTaBH BBa)KaTH MpoOJIeMy BH3HAYEHHS BEJIMYMHU 00’€MY 3aJIMIIKOBUX TBEPJAMX TKAHWH 3yOiB ITiCIsl €HIOJOH-
TUYHOTO BTPYYaHHS aKTyalbHOIO. Hamu 3amponoHOBaHO BUKOPHUCTAHHS IPOrPaMHOro 3a0e3NeueHHs, 1100 OIIHUTH Ta
PO3pOOHUTH BUKOPHCTAHHS METOIMKY BU3HAUCHHS 3aJIMIIKOBUX 00’ €MiB TKaHUH 3Yy0iB 1 00’€MiB JeeKTiB TBEpAUX TKa-
HUH 3y0iB MiCJIs eHJOAOHTUYHOTO BTPY4aHHs. Byim npoBeaeHi MaTeMaTH4Hi po3paxyHKH 3 BUKOPUCTaHHSAM 100y I0Ba-
HUX MOJICIIeH Ha OCHOBI X JiHIHHUX po3MipiB. HamMu 0O0TpyHTOBaHO NOIINEHICTS BUKOPUCTAHHS ITPOTPaMHOTO 3a0e3Ie-
YaHHS I PO3paxyHKy 00’€MiB 3aJMIIKOBHX TBEPIUX TKaHHH 3y0a (3yOHOTO (epyna) 3 METOI aJeKBaTHOTO BHOOPY
METOJy pecTaBpaii 1eGeKTiB TBepIUX TKaHWH Micisl eHAO0JOHTUYHOTO Bpy4yaHHs. [lepeBaraMu Takoro miIxomy € MOX-
JIMBICTh OTPHMAaHHS Pe3yJIbTATy B KIIHIYHUX yMOBaX, HE3HAUYHA BAPTICTh MPOTrPAMHOTO 3a0e3eYeHHs Ta MaJla OXUOKa
pe3ynbTary. [IporpaMHmii 3aCTOCYHOK Ma€ iHTYITHBHO 3p03yMiTHil TpadidHuil iHTepdeiic IIs BBEACHHS BXiTHIX MOpP-
(OMETpUYHUX JaHHX, He TOTPeOye CrelialbHUX JOAaTKOBHX HABMYOK Bijl KOPHCTYBa4a i HE Ma€ )KOJHUX OOMEKESHb IS
BUKOPHCTAHHS B KIIHIYHUX yMoBax. [Iporpamue 3a0e3neueHHs] MOXKe CIyTryBaTH JOJATKOBHM KPHUTEpIEM MPUIHATTS
pillieHHs TpH BUOOP1 ONTUMATILHOTO METOy pecTaBpaii qedeKTiB TBepIuX TKaHHH 3y0a Miciisi €HJ00HTHYHOTO BTPY-

YaHHA.

Karwu4oBi ciioBa: nqedextr TBepAUX TKAHUH 3y0a ITiCIIs €HA0A0HTHYHOTO BTPYYaHHsI, 00’ €M, IIarHOCTHKA, KaJIb-

KyJnaTop, 3yOHuit depyi.

Beryn. OpnHiero i3 mpobieM CTOMATOIOTiYHOTO
JiKyBaHHS Ne(eKTiB TBEpAUX TKAHWH 3yOiB MICIA €HIO-
JOHTUYHOTO BTPYYaHHS € 0COOIMBOCTI BUOOPY TaKTHKU
CTOMATOJIOTIYHOTO JIiKyBaHHs. Ha ChOromHINIHINA [ICHb
BU3HAYCHHS BEJIMUMHK PYyHHYBaHHS TBEPANUX TKaHHH 3y0a
€ OJIHUM 13 BUPIIIAIILHUX MOKa3HUKIB IPX BUOOPI MPSIMOTO
YU HEMPSMOTO METOAy JiKyBaHHs. Lle 00yMoBiIeHO THM,
110 B HOro OCHOBI JIEXHUTh AudepeHniHoBaHUN TiIXi] Y
KOMIUIEKCI 3 OpTONEAWYHUMHU 3aco0aMu  SK MipOoio
NpodIIaKTUKN PYHHYBaHHS KOPOHKOBOI YacTHHH 3YOiB.
Bubip MeTony JiKyBaHHS € HaJ3BHYaiHO BasKIMBUM (hax-
TOpOM, a/DKe Ae(PEKTH TBEPANX TKAaHHH 3y0a NMPU3BOIATH
JI0 TIOpYIIEHHs (DYHKIIT )yBaHHS Ta PO3BUTKY BTOPHHHUX
nedopmaiit [1]. Y nonepenix poborax i3 MexaHIYHUMHA
JOCII/DKEHHSIMH [IUIIXOM IMKITIYHUX HaBaHTa)XXEHb Mps-
MHUX Ta HENpsSMUX PECcTaBpaliii MU crocrepiraim, o
AHATITHIHI MEXaHIKO-MaTeMaTHIHI MOIEIi pecTaBparliii €
JICLIO CHPOIIEH] Ta He BPaXOBYIOTh HU3KY BaXK/IUBHX YHH-
HUKIB [2, 3]. Hacammepen HEXTYIOTh BETUYHUHOIO 00’ €My
nedeKTiB TBepaAnX TKaHUH 3y0a. Y moOynoBaHiit Moxeni
JOCIIJKYBAaHUX 3pa3KiB NMPSIMHUX Ta HEMPSIMHUX peCTaB-
pauiii He BpaXOBYBaHO KOHTaKTHOI B3a€MOIIT i3 TBEpAUMHU
TKaHMHaMHM 3y0a Ta HiITBEp/DKEHO rirnoresy, mo 30epe-
XKeHHsT 00’eMy 3yOHOTO depysia (BKOPCTKOro «odiaka» 3
KOPOHKOBOT YacTHHHU 3y0a, SIKMH Joromarae piBHOMIpHO

PO3MOAINATH KyBaJbHE HaBaHTAXCHHS Ta 3amoOdirae
TPIIITHAM YH TIepesioMaM KOpPEHs) 3MEHIIY€E UyTIUBICTH
BiTHOBJICHOT pecTaBpallii 10 (i3nKo-MeXaHIYHUX XapaKTe-
puctuk [4, 5].

AHTPONOMETPUYHI JOCIHIIKEHHS Ta PO3paxyHKH
JNe(eKTiB TBEPIUX TKAHHH MIC/Is CHIOJOHTUYHOTO BTPY-
YaHHSA JO3BOJIAIOTH OIIIHUTH TapaMeTpu 30epeKeHnx
TBEPIUX TKaHWH 3yOHOTO (hepysa, TAKOK BHU3HAYMTHU 3a-
TaTBHUA 00’ €M MPSAMOI Ta HETIPSAMOI pecTaBpariii Ta 00’ em
KOPOHKH. i BHPILICHHS € HEOOXiTHOI YMOBOO JJIS BU-
6opy MeToy pecTaBparlii 1eeKTiB TBEpANX TKAaHHUH 3y0iB
TTiCIISt eHJJOAOHTUYHOTO BTPY4aHHsI [6]. [cHYIOTb pi3Hi mif-
XOJHM JI0 OLIHKKA 00’€My 3aJMIIKOBHX TBEPAMX TKAHWH
3y0iB: 3a JIONIOMOIOI0 CKaHyBaHHS i 30-MOJenoBaHHs,
MIPHU 3HATTI IarHOCTUYHUX BiTOWTKIB Ta BHUKOPHCTAHHS
rincoBux mojenei. KokeH 3 MeTo1iB Ma€e CBOI mepeBart i
HEJIONIKA CTOCOBHO TaKUX KPUTEPIiB K TOYHICTh, IIBUJI-
KICTBh 1 TPYIOMICTKICTh OOYMCIIEHHS, BapTiCTh 3aJisTHOTO
CIEIiaIbHOTO 00JIaTHaHHS Ta/abo mporpaMHoro 3abe3me-
YEHHsI, HASBHICTh CIEMiaJbHUX HAaBHUOK BUMipIOBaHHS
touro [7-10].

Meta nocaimkeHnsi. Po3poOuTi METOIUKY st
BH3HAYCHHS 00 €My 3QJIMIIKOBUX TBEPJUX TKAHWUH 3y0a
MICJISE €HIOIOHTUYHOTO BTPYYAHHS Ta 00’ €MHOTO 1HIEKCY

2 (34) xBiTeHb-uepBeHb, 2025 81



mailto:fedoriukvolodymyr@gmail.com
mailto:mrozhko@ifnmu.edu.ua

ISSN 2521-1455 (Print)

«Art of Medicine»
A f ISSN 2523-4250 (Online)

3yOHOTrO (hepyiia Ha OCHOBI aHaJIi3y a/JleKBaTHUX MaTeMa-
TUYHUX MOJENIEH.

O0’exr i metoau pocaimkenns. IIpu 3acrocy-
BaHHI MaTEeMaTHYHOTO MOJENIOBAHHS JUIS BH3HAYCHHS
00’eMy 3aJIMIIKOBHX TBEPJIUX TKaHWH 3y0a Ta 00 €MHOT0
iHmeKcy 3yOHOTO (epyma, s OLMIHKKA OCTATOYHOI MOXH-
OKH OTPUMAHHX PO3PaXyHKIB BaXKIMBOIO € 00’ €KTUBHICT
i TOYHICTP TPSAMHX BHUMIPIOBaHb TEOMETPHUYHUX IIapa-
MeTpiB 3y0a (um #oro rincoBoi 3D-moxeni) mo i micns eH-
JOJOHTHYHOTO BTPYYaHHA. 3 Ii€I0 METOI0 BHUKOPHUCTO-
BYBAJIM [T BUMIpPIOBaHb HU(POBUI MIKpOMETp Ta mapo-
JOHTAJIEHUH 30H/, @ TAKOXX MOp(OMETPHYHI J1aHi 3yOHOTO
¢depyna. BumiproBaHHS IPOBOJMIIUCE BiJ| Kparo SICEH 10
HANOIKIO0T OKIIFO31HHOT TOUKHM TBEPJOi TKAHWHHU 3y0a B
KJIHIYHUX yMoBax. [ nabopaTopHHUX OOCIHIIKEHb MU
3HIMaJIH TOJIBIifHI CHIIIKOHOBI BIIOUTKH y MAIIEHTIB 1 BiJI-
JMBAJH TINCOBI MOJENi HUIIXOM (I3UYHOTO MOJIEITIO-
BaHHS, fKi BIJCKaHOBYB&JHM 3a JOIOMOIOK CKaHepa
MEDIT ua 3D-mopaeni. 3a qonomororo nporpamu Exocad
BH3HAYaM 00’€M 3aJHIIKOBHX TBEPOUX TKAHWH 3YOiB.

Hocnijpxennst nmpoBoamiocs Ha 6a3i xadenpu cromaro-
Jorii  MCIAAUIUIOMHOT  ocBiTH  «IBaHO-DpaHKiBCHKUN
HalioHaNbHUH MequyHui yHiBepcute™» MO3 Ykpainu Ta
Hentpy crtomaronorii «YHIBEpCUTETCHKOT — KITIHIKK
«IBaHO-®paHKiBCHKUIT HallIOHAJIBHUA METUYHHUN YHIBEp-
CHUTET».

Y SKOCTI THMOBOI T€OMETPUYHOI MO 3aJIHIII-
KOBHX TBEPJIUX TKaHHH 3y0a BUKOPHCTOBYBAJIN ITOPOKHH-
cTii ITiHAp (MMIIIHAPUYHY CTIHKY (epyia) 3araioM He-
MpaBUIBHOI reoMeTpudHOi popmu. HempaBuibHICTE Teo-
MeTpii pepyia BpaxoByBali 3a TOIIOMOTOI0 YMOBHOTO TIe-
pepizy reoMeTpu4yHOi MOjeNi YOTHpMa BEPTHKaJIbHUMHU
mwiomuHamu (D—M — nucranbha — MeniansHa, B-L — Oy-
KanbHa — JiHrBambHa, DB-ML —  mucranbHO-0y-
KalbHa — MeaiaabHO-TiHrBansHa, MB-LD — memiansHO-
OyKalibHa — AUCTAIBHO-JIIHTBAIbHA) Ha BICIM CEKTOpIB. Y
KO>KHOMY 31 3raflaHux IepepiziB BUMipIOBANIH JiHIHHI pO3-
MipH reoMeTpruaHOI Mozeni (puc. 1): miameTp ocHOBH dy,
TOBIIUHY W}, Ta BUCOTY h;, IIMIIIHAPHYHOI CTIHKH (hepya.

Puc. 1. CxemaTuyHe 300pazkeHHs (pepy.ia 3 reoMeTPHYHUMH apaMeTpamMu

Jami nams KOXXKHOTO 3 BOCBMH CEKTOPIiB 00-
YUCITI0EMO 00°eM V j MWITIHAPUYHOT CTIHKH SIK JOOYTOK
IUTOIII CEKTOpa 3 HEHTpalbHUM KyToM @ = 45°, ycepen-
HEHHMH 30BHIIIHIM pajiycom

dy_1+d
Rk = %, k= 12,...,8 dO = ds’
Ta BHYTPILIHIM paiycoM
Wy_1 + Wy
Ne=Re— =, k=12,..8 wo = wg,
Ha ycepeJHEeHY BHCOTY
b1 + hy
K = T k=12,..8, hy = hg.

TaxkuMm dHOM, MaEMO

ma 5 T
Vi = 360° (R — 1) Hy = 3 (Rx — 1) (R + 1) Hy.
OCKUIBKHA
Wi_1+W
Rk_‘rk =M, Rk+rk
_ (dy—y = wi_1) + (dye — wy)
2 )
TO

T
Vi = o4 Wy—1 + Wi )(dy—1 — Wi—q + die — wy) (4
+h), k=12,..8.
OcTaTo4Ho 00’eM V¢ 3anMIIKOBUX TBEPIMX TKa-
HUH 3y0a ((pepyna) po3paxoByeMO 3a GOPMYIIOO
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8
Ve= ) (Wg—1 + wid(dy—q — Wi—1 + dg — wi)(hg—q

k=1
+hi), 1
ac wy = Wg, do = dg, ho = hg.

BimzHaunMmo, mio UmiHIHHI po3Mmipu  dj, Wy,
hy, (k =1,2,...,8) muniHAPHYHOI CTIHKY (epyIia 3araaoM
€ HaOIM)KEHUMH BelTMYUHAME. B TakoMy pasi BasKJIHBOIO
€ oliHKa NoXuOku o6uncneHs 06’ emy Ve, Hexait §dy, Swy
ta §hy, — BiOMI TpaHUYHI BITHOCHI MOXHUOKK BETUYMH d,
wy, Tta hj BigmosigHo. Toxi 3a dopmynamu mnoxubOK
3Ha4YeHb QYyHKUiH [7], Maemo

dy_1 +6d Swy_q + 0w
SRy = ——2 "% 61, =06R, +——— "% §H,
_ Ohy_y + 6y
= 5 .
Ta
RZ 21
(SVk =R,%—'r‘kz (SRk R’% —'rkz 5Tk+5Hk,
BiJITaK rpaHMYHa BiIHOCHA TIOXMOKa 00’ eMy Vf nopiBHIOE
8
Vi
8V, = Z ¥ 8V, )
— Vy

BupaxxeHe y BiJICOTKaX BiTHOIICHHS
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_'r. 0 3aCTOCYHOK 3 1HTYITHBHO 3pO3yMiTMM rpadidyHUM iHTEp
VFI = 7 100%, ©) ¢eiicom (puc. 2). 3acTOCYHOK 3a0e3meuye 3pydHe BBe-
ne V. — 06’em 3yOHOT KOPOHKH 0 €HIOJOHTHYHOTO BTPY- NeHHs. MOP(OMETPUYHUX JaHUX Ta JI03BOJISE€ MPOBECTH

anHs[, 110 MoXe OyTH OOUUCIICHUH OHUM 13 BIJOMHX Me-
Tonis [6, 8-10], a V; — obumncnennit 3a dopmymnoro (1)
00’eMm 3yOHOrO (hepyna MicCis EHIOMOHTUYHOTO BTPY-
YaHHS, Ha3MBaeEMO O00’€MHHM iHAEKCOM  (depyia
(Volumetric Ferrule Index).

Pe3ysbTaTH A0CTiIZKEHHS Ta iX 00rOBOpEHHS.
JJis 3py9HOCTI MaTeMaTHIHOTO MOJIETIOBAHHS 00'eMy 3a-
JUIITKOBUX TBEPAMX TKAHWH 3y0a y KIiHIYHUX 49U ITabopa-
TOPHUX YMOBAxX pO3pOOJICHUH CIieiaIbHUI MporpaMHUi

*% Dental Calculator

Calculate  Help

W WD UE

Volumetric Ferrule Index

® Molar O Premolar
18.0%
O Canine O Incisor
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Ferrule Morphometry

Ferrule Volume

HEeOoOXiHI MaTeMaTH4HI PO3pPaXxyHKH B aBTOMATHYHOMY
pexxumi. [l MOpIBHAHHS ICHYIOTH pI3HI MiAXOAHM JI0
OILIHKA 00’ €My 3aJIUIIKOBUX TBEPINX TKaHUH 3y0iB 3a J10-
MOMOTOI0 CKaHyBaHHs i 3d-Mo/eoBaHHs y cucteMax EXx-
ocad, 3Shape, CEREC, 3ramani MeToau, siIKi BUKOPHUCTO-
BYIOTbCA Ui 00’€KTHBi3amii OTPUMaHHS pe3yNbTaTiB
MOCTIHHO YIOCKOHAIIOIOTBCS, M0 Ma€ 3a0e3ledyBaTH B
KIHIIEBOMY pe3yJbTaTi TOUYHICTh AAHUX, SIKI JOTTOMOXKYTh
y BUOOpi MeTOAy JIIKYBaHHS 3pyHHOBAHOI YaCTHHU 3y0a.

o

B

1l
[l B BN I Bl I i
MR Q) (Qf (@f (v e |-

Action

Clear
51.8

Calculate

Puc. 2. 3acTOCYHOK /IJIsI MATEMATHYHOT'O MO/IeJIIOBAHHS 3yOHOTO (epyia

Y 3acTocyHKy pealli3oBaHa Ta OIMCaHa METOIUKA
o0urciIeHHsT 00’ €MIB KOPOHOK IS KOXKHOT TPYITH 3y0iB, a
TaKOXX 3alpOIOHOBaHA y ik poOOTI METOJuMKa O0YHC-
JICHHA 00’€MIB 3aJMIIKOBUX TBEPAWX TKaHWH 3yda [3].
OOuyncieHa  TpPOrpaMHUM — 3aCTOCYHKOM — BEJIMUMHA
00’eMHOTO iHAEKCY 3yOHOTO (pepyira MOXKe CIIyTyBaTH J0-
JIATKOBMM KPHUTEPIEM MPUAHSTTS PillIeHHs X BUOOPI ON-
TUMAaJBHOT'O METOAY pecTaBpauii I1edeKTiB TBEpIUX TKa-
HUH 3y0a Miciisl €HJI0JOHTUYHOTO BTPYYaHH:.

3acTOCYHOK € MPOCTHM Y BUKOPUCTAHHI 1 HE TO-
TpeOye cremiaJbHUX T0JATKOBUX HABHYOK BiJl KOPUCTY-
Baya. 3a TIOTIOMOTO0 IU(POBOTO MIKPOMETPA Ta MAPOJIOH-
TIFHOTO 30HZA NMPOBOAWIM 3aMipW JIHIHHHUX PO3MIpiB
LWIHJIPUYHOI CTIHKM (epysia y KOXKHOMY 3 IiepepisiB
BiJIIIOBiTHO JIO Bi3yaJIbHUX PEKOMEH/IAIIH, 1110 BiToOpaka-
I0ThCS Ha T€OMETPUYHUX MOJENSX (30KpeMa y B3a€EMHO
MEepHEeHANKYISIPHIX HarpsMax Tam, Jie [e HeoOXiJgHo,
1100 1030y THCs HeTOTPiIOHOTO HAKOIIMYEHHS MOXHOKH 00-
yrcaenb). OtpuMani MOpQOMETpUUHi JaHi 3aHOCUMO y
BIANOBigHI mToNA 3acTocyHKy. Ilicnms HaTuckaHHS Ha
kuornky Calculate orpumyemo pospaxoBanmii 3a Ghopmy-
mo10 (1) 00’em depyna, a B pasi HAIBHOCTI MOPPOMETPHY-
HUX JaHUX 3yOHOI KOPOHKH BUOPAHOTO THITY — TAKOX PO-
3paxoBaHui 3a popmyiioro (3) 00’ emHuit iHEKC depyna.

Jiss OliHKK TMOXWUOKH OOYHCICHb BHKOPHCTO-
ByBaiu ¢opmyny (2). o mpukiamy, SKIIO TI'paHWYHI

BiTHOCHI TOXMOKH yCiX BeMU4HH dy, Wy, Ta hj, CTAHOBIIATH
. T .
1 %, a BiTHOIIICHHS R—k = (.25, To rpaHMYHA BiTHOCHA I10-
k

xubka BenuuuHu Vy NOpiBHIOE
2

2
6V = ———=-0.005 + -0.015 + 0.01

1—-0.252 - 0. 252
=0.023 = 2.3%.

Jlns OIiHKM TOXMOKM METOAMKH PO3pPaxyHKy
MIPOBEACHO MOPIBHUILHIN aHATi3 00’ €MiB TIIICOBHX MOJIe-
neii 3yOHUX (epyIiB, po3paxoBaHUX ABOMA PI3HUMHU ITiJ-
xomamMu — 00’ eMiB |72 00YHCIIEHNX METOIOM MaTeMaTH4-
HOTO MOJIEITIOBAaHHS 3a OTpUMaHOoIo0 BHIIe dhopmyioro (1)
y po3po0JIeHOMY TPOTrPaMHOMY 3aCTOCYHKY, Ta 00’ eMiB V,
pO3paxoBaHUX METOJOM (Hi3MUHOTO MOJEITIOBAHHS SIK
BiTHOIIIEHHS MacH M TircoBoi Mozeni Gepyia 10 TyCTHHH

. m

princy (p=2,3 r/em®) 3a popmynoro V = s 3BayKyBaHHSA

TINICOBUX MOJIENIEH MPOBOUIIOCH Y TaOOPATOPHUX yMOBaxX
3a JIOMOMOTOK0 BHCOKOTOYHMX €JIEKTpOHHKMX Bar Radwag
AS 220/C, saecenux o [depxpeectpy YKpaiHu.

V-V
WVe-vl, 100%
BIIHOCHAa MOXHOKa pe3yNbTaTiB, OTPUMAHUX METOJaMHU
MaTEeMaTHIHOTO Ta (Pi3UTHOTO MOJIEITIOBAHb, 3HAX0IUIIACh
y Mexax 1-2 %, mo cBiguuTh Mpo iX JOCTATHIO
6mu3pKicTh. Lle BUIpaBAOBY€E NOIINBHICTh 3aCTOCYBAHHS

O6uuciena 3a Qopmynoro 6V =
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MaTeMaTUYHOTO MOJICJIIOBAHHS B KIIHIYHUX yMOBAax JUis
LIBHUJIKOTO OTPUMAaHHS 3a/I0BIJIHOTO PE3yJIbTaTy.

BucnoBku. Ha ocHOBI MeTOy MareMaTHYHOTO
MOJICTIFOBAHHS 3alPOIIOHOBAHO METOJHMKY BH3HAUCHHS
00’eMy 3aJIMIIKOBHX TBEPIUX TKaHWH 3y0a Ta 00’€MHOTO
iHmekcy 3yOHOTO (epyna miciasd eHIOIOHTHYHOTO BTPY-
YaHHA, @ TAKOXX pO3poOJIEHO TporpaMHe 3a0e3MeUCHHS
JUIL aBTOMATH3aIlil BigNOBITHMX MaTeMaTHYHUX  PO-
3paxyHkiB. IlepeBaramm TakoTO MiIXOAY € MOXIHUBICTBH
OTPHMaHHS PE3yIbTaTy B KIIHIYHHX yMOBax, HE3HAYHA
BapTiCTh MPOTPAMHOTO 3a0e3MEeUeHHS Ta Maja ITOXHOKa
pe3yJbTary.

[IporpamHuii 3aCTOCYHOK Ma€ IHTYITHBHO 3pO-
3ymMimuid rpagiuHuid iHTepdenc A BBEAEHHS BXIJIHUX
MOpP(QOMETPUYHUX JaHUX, HE MOTpedye CreliaJbHUX 10-
JIaTKOBHX HABMYOK BiJl KOPHUCTYBaua i HE Ma€ >KOJHUX 00-
MEXXEHb /715l BUKOPHCTAaHHS B KIIHIYHUX YMOBaX.

OOuncieHa 3a JOMOMOTOI0 3aCTOCYHKY BEIH-
YrHa 00’ €My 3aJMIIKOBUX TBEPIUX TKaHHUH 3y0a, a B pasi
HasiBHOCTI MOP(OMETPUYHNX AAHUX 3yOHOI KOPDOHKH Ta-
KOX BEJIMYMHA 00’€MHOTO iHICKCY 3yOHOTO (hepyma, Mo-
KyTb CIYI'yBaTH JOJATKOBHM KPHUTEPiEM NPHUHHATTA
pimreHHs py BHOOPI ONTHMAIEHOTO METOy pecTaBpartii
ne(eKTiB TBEPAUX TKAHWH 3y0a MICNs €HIOJIOHTHYHOTO
BTPYyYaHHSI.

IlepcnekTHBU MOAANBIIUX AOCTIAKEHb I10-
JSTaloTh Y BUOOPI METOAIB JiKyBaHHS Je(EKTiB TBEp-
JIUX TKaHWH 3yOiB MicCJIsl €HIOAOHTUYHOTO BTPYYaHHS
103asik BOHU HE BU3HAYCHI B €JMHUI IPOTOKOJI Ta I0-
TpeOyIOTh MOJANBIIOT0 BHBUYEHHS JOJATKOBHX (hak-
TOPiB: CHIBBiTHONICHHS KOPOHKH JIO0 JOBKHUHU KOPEHS
3y0a, mo Oyne BIUIMBATH Ha SAKICTh pecTaBpallii, Ha-
SIBHICTh TapadyHKIiH, THI 3y0iB, MOCIIAIOYUCH Ha
HOBIi €KCIIEpPUMEHTANBbHI PO3POOKH CBITOBUX JiACPIiB Y
CTOMATOJIOTI] Ta BIACHUX JOCII/KEHb.

Konduikr inTepeciB: BijcyTHIM.
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Abstract. Previous studies have established that
the preservation of the volume of residual hard tooth tis-
sues (ferrule effect) affects the resistance of the restored
structure to the physical and mechanical characteristics of
the restoration. Existing methods for determining the vol-
ume of hard tissue defects after endodontic intervention
are time-consuming and require additional laboratory
steps, which complicates their use in clinical settings. To-
day, determining the extent of destruction of hard tooth tis-
sues is one of the decisive indicators when choosing a di-
rect or indirect treatment method. This is due to the fact
that it is based on a differentiated approach in combination
with orthopedic devices as a measure of prevention of de-
struction of the crown part of the teeth. This gives grounds
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to consider the problem of determining the volume of the
ferrule as relevant. To evaluate and develop the use of a
method for determining residual tooth tissue volumes and
hard tooth tissue defect volumes after endodontic interven-
tion. In order to determine the volumes of residual hard
dental tissues and the volumes of hard dental tissue defects
for each group, adequate geometric models were used. Us-
ing the constructed models, mathematical calculations
were performed based on their linear dimensions. The re-
sults we have substantiated the feasibility of using soft-
ware to calculate the volumes of residual hard tissues of
the tooth (dental ferrule) in order to adequately select the
method of restoration of hard tissue defects after endodon-
tic treatment. The application implements the method de-
scribed in for calculating crown volumes for each group of
teeth, as well as the method proposed in this work for cal-
culating the volumes of residual hard tooth tissues. The
value of the volumetric index of the dental ferrule calcu-
lated by the software application can serve as an additional
decision-making criterion when choosing the optimal
method of restoring defects in the hard tissues of the tooth
after endodontic intervention. Using software, we have
proposed a method for calculating the volumes of residual
hard tooth tissues after endodontic intervention in clinical
conditions, which allows us to improve the diagnostic

process in the presence of defects in hard tooth tissues after
endodontic intervention for the selection of restoration
methods. The advantages of this approach over others are
the possibility of obtaining results in clinical conditions,
the low cost of software, and the small error of the result.
The software application has an intuitive graphical inter-
face for entering input morphometric data, does not require
any special additional skills from the user, and has no re-
strictions for use in clinical settings. The volume of resid-
ual hard tooth tissues calculated using the application, and
in the case of morphometric data of the dental crown, also
the volume index of the dental ferrule, can serve as an ad-
ditional decision-making criterion when choosing the op-
timal method for restoring defects in hard tooth tissues af-
ter endodontic intervention. Prospects for further research
the choice of the method of treatment of defects in the hard
tissues of teeth after endodontic intervention is not defined
in a single protocol and requires further careful study with
new experimental developments of world leaders in den-
tistry.

Keywords: defects in the hard tissues of the tooth
after endodontic intervention, volume, diagnostics, calcu-
lator, dental ferrule.
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