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PE3IOME

Ha ocHOBe pacdyeToB aHTPONOMETPHYECKUX H3-
MEpPEHHH BEPXHUX M HIDKHUX3Y00B M yuéra (OpMBI
3yOHOH JyrM coO3/1aH TPOTPaMMHBIH HPOIYKT, IIO-
3BOJSIIOIUI  ONpeAenuTh B JKCIPECcC-pexuMe mapa-
MeTpbl 3yOHBIX Jyr TANUEHTOB B 3aBHCHMOCTH OT
AHTPONIOMETPUUECKUX  TIOKa3aTesleld  pa3MepoB  pes-

1noB. [IpomyKT mO3BONISIET  ONpPENEIUTH
n (opMHpOBaTh TIETJEBBIE HJIEMEHTHl Ha OPTOJOH-
TUYECKOH JIyre, HCIOIb3YyeMOH B HECHEMHOH OpTO-
JOHTUYECKON TEXHUKE.

KnroueBble ciaoBa: Mesuoducmanvuviu — pasmep,
MHO2ONemesas Opmooonmuyeckas oyed, mesoQayu-
QNbHBIU MUN TUYA, GEPMUKATbHBIE NEMIU 0YU.
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CONSTRUCTION OF A MATHEMATICAL MODEL
FOR DETERMINING THE PARAMETERS OF THE DENTAL
ARCHES BY THE SIZE OF THE INCISORS

E.E. Nasimov, G.E. Aripova, S.S. Murtazaev, N.B. Dzhumaeva, Sh.R. Rasulova, R. Kh. Kadyrov
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ABSTRACT

Based on the calculations of anthropometric
measurements of the upper and lower teeth and taking
into account the shape of the dental arch, a software
product has been created that makes it possible
to determine in an express mode the parameters
of the dental arches of patients depending on the
anthropometric indicators of the size of the incisors.
The product allows you to determine the position and
shape the loop elements on the orthodontic arch used
in fixed orthodontic equipment.

Key words: Mesiodistal demention, multi - loop
orthodontic wire, mesofacial type of face, vertical
loop of wire.

AKTYAIIbHOCTb

IlnaHupoBaHUe OPTOMOHTUYECKOIO JIEUCHHS Ialu-
€HTOB Ha OCHOBE KOMIIJIEKCHOM IUAarHOCTUKU M IpO-
THO3MPOBAaHMSA KOHEYHOTO pe3yjbTaTa CIOCOOCTBYET
MOBBIIIEHUIO  3(P()EKTUBHOCTH  JICUEHMs, CHHKEHHIO
KOJINYECTBA OCI0KHEHUH U PEIUIUBOB.

Buenpenne B mNpakTHKy Bpauei-OpTOJOHTOB Jua-
THOCTHYECKOM JJIEKTPOHHOM ammapaTypbl, MHO3BOJSET
YCOBEPILEHCTBOBATh (OPMUPOBAHHE OPTOJOHTHYECKOU
TAaKTUKH JICYCHUS, YNPOCTUTH PEATM3AIHIO CIOKHBIX
9TanoB Npu (OPMHUPOBAHUN OPTOJOHTHYECKUX YT, II0-
BBICUTb 3PTOHOMUKY TPyJa Bpada-OpTOJOHTA.

W3MepeHne 3aBUCUMOCTH MEXJIY CYMMOM Me3Ho-
JUCTANbHOM IIUPUHBI KOPOHOK TIOCTOSHHBIX PpE3LOB
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(BepxHEeH ¥ HIDKHEW YeNIOCTeH OTAENBHO) M ME3HO-
JMCTaJbHBIMU pa3MepaMH IIOCTOSIHHOTO KIIBIKa, Hep-
BOTO, BTOPOT0 MPEMOJSAPOB, MEPBOrO U BTOPOTO MO-
JSpOB - HE MOKA3aJI0 JOCTOBEPHOIO pa3IHUUs MEXIy
NOKazaTeJsIMA Yy JIMI ¢ Me30(alfajgbHbIM  THIIOM,
WHTAaKTHOM (U3MOJIOTMYECKOW OKKITIO3MEH W y NI C
JMCTAJILHBIM IIPUKYCOM.

Hamu 11 mocTpoeHMs MaTeMaTHYecKOH Iporpam-
MBI IO OIpEJEICHUIO TapaMeTpoB OOKOBBIX MEX3yO-
HBIX pacCTOSHUH W (OPMUPOBAHUIO OPTOJOHTHYECKUX
Oyr OBUIM TIPOBENCHBI OHWOMETPHYECKHE H3MEpeHHs
ME3UOJUCTAIbHBIX Pa3MEPOB pPE3L0B BEPXHEH M HIXK-
HEeH 4YeNoCTH, CYMMAapHBIX 3HAuY€HHWH HIMPUHBI TpyN-
Bl PE3NOB MO 3YOHBIM JyraM B OTAENBHOCTH: JUIS
BepxHefi(Stzr) u Hwxknelr (Sbzr) uwemoctedd, pasmepos
(mMpHuHA) KIBIKOB, TPEMOJISIPOB W MOJISIpOB (32 HC-
KIIFOUCHHUEM TPETHEro MoJIsipa).

Heab: pa3zpaboTka NporpamMMbl pacuera rnapame-
TPOB 3yOHBIX AYr IO pa3MepaM pe3LOB Ha OCHOBE aH-
TPOTNIOMETPUYECKIX 3aBHCUMOCTEH I1apaMeTpoB 3y0o-
YEIIIOCTHON CUCTEMBI.

MATEPWUAN U METOAbI

JUist pemeHus 3TOM 3amaud OBUIM  MCIIOJIB30BAHbI
naHHble 114 TanMeHTOB C CyMMapHBIMH 3HAYCHUSIMH
LWIMPUHBI TPYNIBl pe3uoB (B MM) HOo 4 rpynmaMm Opu
MHTEpBAIGHOM moJXoAe B 2 MM. Tak Kak B 3a1adu
HAIIETO HCCIEN0BaHMUA BXOJWIO COBEPUICHCTBOBAHUE
(opMHpPOBaHUsI MHOTOIIETIICBOH OPTOAOHTHYECKON
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NMPEAMET OBCY>KAEHWA B MEOVLINHCK

IyTd, TO JUIA OIPEJENCHUS! YYaCTKOB PACIOJIOKCHHUS
BEPTUKAIbHO  OPHEHTHPOBAaHHBIX  INETENb  ObUIATIO-
CTaBJICHA LIEJIbUX MaTEeMaTHYECKOM CTaHAapTU3ALNH.

VIMeHHO mNO3TOMY, TPOBENW PAcU€Thl JUIS TAIUeH-
TOB Kaxjod u3 4 rpynn. Ompenenwiu cpeiHue 3Ha-
YEeHUs] [0 CyMMaM ULIMPHHBI pE3lOB, U CPEAHUE 3Ha-
YEHUsSI PACCTOSHUN MEXAy LEHTPaMu PSAAOM CTOSIINX
3yooB (OokoBoi pesen-kiblk d(12-13), KIBIK-TIEpPBBIHA
npemoisip  6(13-14), mepBblii IpeMOJISIp-BTOPOH Tpe-
Moisip  6(14-15), BTOpOil IpeMONAp-NIEPBBIA  MOJISIP
6(15-16), mnepBblii Momsip-BTOpoli Moisap 6(16-17)) B
KaxJ10i 3yOHOI1 1yre, CipaBa U cieBa.

PesynbraTel paboTHI M MX 00CYXKIICHHE

Maremarnueckass MOJENIb CTpOWIAach B BUAE JIU-
HEHHOW perpeccud NpH IOMOLIM METO/a HauMEHb-
IIMX KBaJpaToB:

Hx)=ax,+a, (1)
IJIe MOJIENIbHOE 3HAUEHHE YacTh 3yOHO! yTH;

a, - BeCOBOH K03 QULICHT PU3HAKA;

Xj - cyMMa HIMpUHBI TTOCTOSHHBIX BEPXHUX (HMX-
HUX) PE3LOB;

a , - CBOOO/IHBIH YIICH.

[TocTpoeHne MareMaTH4ecKOH MOAENH  IPOM3BO-
JUJIOCh C Y4YETOM CIEAYIOIIEr0 KPHUTEpUs MHUHHMH3a-
LUH:

£7[4%4(x)-5]" ! ="min 2)
rze E - onepatop MaTeMaTHYECKOTO OXHIaHUS;

S - peanpHOe 3HaueHHWEe YacTH 3yOHOH Jyrd Ho aH-
TPONIOMETPUYECKUM JaHHBIM.

Beibop MeToma HaMMEHBIIMX KBagpaToB OBbLT 00Y-
CIIOBJIEH TEM, YTO IIPU HCCIEIOBAHUU MEAUIMHCKUX
MIPOLIECCOB, MBI MMEEM JIENO C JIaHHBIMH CTaTHCTHYE-
CKOro xapakrepa. VIMEHHO I03TOMY CTaTUCTHYECKas
00paboTKa JaHHBIX IPOU3BOJIUTCS IOYTH B KAXKIOH
MEIUIMHCKON 3a7a4e M CIYXHT OJHHM M3 3TaroB 00-
paboTku HHpOpMAIHH.

Jlist  BBIABICHUS 3aKOHOMEPHOCTEH, TO €CTh IIO-
CTpOEHHMS MAaTeMaTHYeCKMX MOJENeH  MCIOJIB3yeTCs
perpeccroHHbIil aHanu3. UM 31ech IIMPOKO IPUMEHS-
eTcsi METOJl HaWMEHBIINX KBaJIpaToOB, KOTOPBIH SBIS-
eTcst 0a30BBIM METOJIOM PETPECCHOHHOTO aHaN3a.

Meron ~ HauMEHBIIMX  KBaJgpaToB,  BCECTOPOHHE
M3y4eH W WMEET HECKOIBKO TEOPETHIECKUX 000-
cuoBanuii. Ornenkun MHK, o6nagaror MHHHMAaNIbHO

BO3MOXHOW JUCHiepcHeld B KIacce BCEX JIMHEWHBIX
HECMEIIEHHBIX OICHOK MW SBIAIOTCI COOTBETCTBEHHO

HAaWIy4dlIMMU JIMHEHHBIMH HECMEIIEHHBIMU  OLICHKa-
MU HEM3BECTHBIX MapameTpoB GpyHkunu [1,2].

IIpu mnocTpoeHun Mopenel pacuera MapamMeTpoB
3yOHBIX IyT 1O pa3MepaM pe3lOB METOJOM HauMEHb-
IIMX KBaApaToOB Ha €€ MapaMeTpbl HaKIaAblBaJOCh YC-
noBue uX 3¢ ¢eKTHBHOCTH He HIke ypoBHS p<0,05 mo
t-KpUTEPHUIO.

B pesynbprate pacueToB OBUIM TOJMYYEHBI MOJEIH
CIIEAYIOLIETO BUIA:

Jlist BepxHeii 3yOHOI nyru

v(12-13) =v(22-23) =0.174 * sv + 1,885

v(13-14) = v(23-24) = 0.106 * sv + 4,023

v(14-15) = v(24-25) = 0.065 * sv + 4,934 (3)

v(15-16) = v(25-26) = 0.056 * sv + 6,718

v(16-17) =v(26-27) = 0.062 * sv + 7,867
rae

sv=v(ll) + v(12) + v(21) + v(22) - cymma mupuHbI
BEPXHUX PE3LI0B

Jlist HuokHe 3yOHO# nyru

v(42-43) = v(32-33) = 0.233 * sn + 1,029

v(43-44) =v(33-34)=0.215 * sn + 1,911

v(44-45) = v(34-35) = 0.199 * sn + 2,487 (4)

v(45-46) = v(35-36) = 0.108 * sn + 6,32

v(46-47) = v(36-37) = 0.063 * sn + 8,84
rae

sn - v(41) + v(42) + v(31) + v(32) - cymma mmpuHa
HIKHUX PE3IoB

Pacuersl mnpousBoaMINCh Ha IEPCOHATBHOM KOM-
metotepe THma [BMPentium ¢ wucnonp3oBaHueM Ta-
kera cratuctudeckux nporpamm «STATISTICA-10».

3AKINKOYEHUE

Ha ocHOBe mMOCTPOCHHBIX aJeKBATHBIX MaTEMaTH-
YECKUX MOJIeNIeH, MOoJy4eHa BO3MOXKHOCTH Ppa3paboTKH
QITOPUTMA M aBTOMATHUYECKOTO pacueTa Ha CpEICTBAX
BBIYHMCIIUTENILHOM TEXHUKHU ITapaMeTPOB 3yOHOI AyTru.

[Monyuennsie mopmenu (3-4) mokasany JOCTOBEPHOE
COTJIaCOBaHME C HMCXOAHOW BBIOOPKOH NaHHBIX. Pe3yinb-
TaT TPOJAETAHHOW pabOTBl TOCIYXWI OCHOBaHUECM
JUIT  pa3pabOTKM TMpOTrpaMMHOro cpeacrsa «Ompene-
JICHHWE TapaMeTpoB 3yOHBIX Iyr IO pa3MepaM pe3LOB)
(Opsb6rr.exe), Ha KOTOpOe MOJYy4EeHO aBTOPCKOE CBHUjIE-
TenbeTBO [laTteHTHOro BemomctBa PecmyOmuku Y30e-
kuctan 3a Ne DGU 07082 ot 25.09.2019r.

JIntepartypa/References

1. Jlvauxosa A FO. [Quachocmuka anomanuti 3y606
U 3YOHBIX pAO0E8 C UCNONB308AHUEM KOMNbIOMED-
Huix mexnonozuti // Opmoodenm-ungho. -2001. -Ne2.
-C.29-31.

2. Kpemep H.I. Teopus eeposmuocmeu u mame-
Mamuueckas Cmamucmura: YueoHux 0is 8y308.

M.. FOHUTHU-JIAHA, 2001 2

3. Mypmazaes C. C. Anmponomempuieckue u peHm-
cenoyedanomempuyeckue — NOKA3AMeENU  HenoCc-
HO -1uyegou obaacmu y npedcmasumeneii y30eK-
CKOU NONyIAYuu U UX KIUHUYECKOe NpUMEHEHUe
(Aemopeghepam DSc) // Tawkenm. - 2017 e..

4. Mxumapsn B.C.. Tpowun JILHU., Aoamosa E.B.,
Lleguenko K.K. bambaesa H.A. Teopus eeposm-
Hocmetl u Mamemamuyeckas cmamucmuxa /Mo-

MEDICINE AND INNOVATIONS | Ne2, 2021



CKOBCKUU  MENHCOYHAPOOHBLI  UHCIMUMYM  IKOHOMe-
mpuku, uHgopmamuxu, Quuancos u npasa. - M.,
2002 ..

5. @aodeeg P.A. Coepemennvie memoovl OUASHOCHIU-
Kil, NIAHUPOBAHUS U NPOZHOZUPOBAHUS JeYeHUs
83pOCabIX  DONBHBIX € 3YO0HENOCMHBIMU  AHOMA-
auamu: Aemopeg. Ouc. . 0okm. meo. nayk CIIb.,
2001. - 36 c.

6. Xabunos.HJI, ILlaamyxamedosa.®@.A, Apuno-
6a. 1D, Mypmasaes.C.C, Mupcanuxosa.®.JI, Ha-

ET OBCYXIOEHUA| MEOWLMHCKOWM CMNMELUAJIBHOCTHU

cumo8.2.29

«Opmodonmusi ¢ OemcKum 3YOHbIM
npome3upoganuem».-T-2016 2.-212c.

7. Braun S., W.P. Hnat, Fender W.E., LeganH.L. The
form of the human dental arch //Angle Orthod.
-1998.-Vol. 36.-P. 29-36.

8. Kim K.-Y., BayomeM., Kim KT, Han S.H., Kim Y.
Three-dimensional evaluation o f the relationship
between dental and basal arch forms in normal
occlusion // Korean Journal of Orthodontics. -
2011. - Vol. 41. -Ne 4. -P. 288-296.

YOK: 616.314-089.819.843-77 - 089.17:004.942
onbIT NIPUMEHEHUA MATEMATUYECKOIO MOAEJIMPOBAHUA
B LIENAX MPOrHO3NPOBAHUA AONTOCPOYHOCTU
NMPOTE3INPOBAHUA HA OEHTAJIbHbIX UMIMJTAHTATAX.

M.T. Cadpapos, K.M. TawnynaTtoBa, C. AcemoBa, LLl. BanuaxaHoBa
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PE3IOME

B HacTosmiee BpeMs MaTreMaTHYECKOE MOJCIH-
pOBaHHE B CTOMATOJIOTUH SIBIISICTCS HJIICATGHBIM JIO-
MOJHEHUEM K KIMHHYECKUM METOJaM HCCIIEeI0BaHUs
C IEeNbI0 TOBHIINICHWS KadyecTBa 3YOHBIX IPOTE30B Ha
JEHTAILHEIX ~HMMIUIAHTaTaxX. PasBUTHE MEIUIMHCKON
HAYKH B O00JACTH HCCIICJIOBAaHUS  3YOOYCITIOCTHOM
CHUCTEMBI OpraHW3Ma II03BOJISET OCYIICCTBIATH KOM-
IUIEKCHBIA IMOJAXOJM K MalMEHTaM, 4YTO 3HAYUTEIHHO
YBEIIMYMBACT KOJIMYECTBO HWH(POPMAIUM I aHAIIK3a.

MareMaTu4eckuii METOA  MOJACIUPOBAHUA  TMO3BOJIA-
€T OIICHMBAThb, a TaKKE IIPOTHO3UPOBATL CPOK CIIyK-
OBI 3y6HLIX OpOTE30B Ha JCHTAJBbHBIX HWMIJIAHTATax.
OcobOeHHOCTH MPUMEHCHUA MAaTeMAaTU4€CKOro MoJje-
JIMpOBaHusA IIpU IMPOTEC3UPOBAHUUN HA JACHTAJIbBHBIX HM-
IUIaHTaTax 6yH€T PacCMOTPECHO B CTAThEC.

KioueBble ci10Ba:  OenmanvHas  UMNJIAHMAYUS,
MamemMamuyeckoe — MOOeIuposanue,  OGUOMOOeruposa-
Hue.

EXPERIENCE IN APPLYING MATHEMATICAL MODELING TO
PREDICT THE LONG-TERM EFFECTIVENESS OF PROSTHETICS ON
DENTAL IMPLANTS.

M.T. Safarov, K.M. Tashpulatova, S. Asemova, Sh. Validjanova
Department of hospital orthopedic dentistry qfTSDI, Yashnabad district, Klakhtumkuli Street, 103, 100047, Tashkent.

ABSTRACT

Currently, mathematical modeling in dentistry is an
ideal supplement to clinical research methods in order
to improve the quality of dentures on dental implants.
The development of medical science in the field of
study of the dentition of the body allows an integrated
approach to patients, which significantly increases the
amount of information for analysis. The mathematical
modeling method allows you to evaluate and predict
the service life of dental implants on dental implants.
Features of the use of mathematical modeling in
prosthetics on dental implants will be discussed in the
article.

Key words: dental
modeling, biomodeling.

AKTyaJbHOCTh TeMbl: B Hacrosimiee Bpems B cTO-
MaToJIOTHH aKTUBHO HCIOJIB3YIOTCSI PE3yJbTaThl Mare-
MaTH4eCKOr0 MOJICIUPOBAHUS  IIPOLIECCOB, IPOHCXO-

implantation, mathematical
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JSIIUX B TaKOM CIIOKHOM OMOMEIMIMHCKOH cucTeMe,
KOTOpoH sBisieTcst 3yOHOM psim uenoBeka. OCHOBHBIE
yewiusa  [1,11,14,23,25] HanpaBiieHbl Ha H3y4YeHUE
CBOWCTB pa3NIMUHBIX TKaHEW 3yOOUENIOCTHOW CHCTe-
MBI YeJOBeKa Ha OCHOBE pa3HOMAacHITaOHBIX MaTeMa-
THYECKUX MoOJelleli 3Toi cucrteMbl. Mojens 3yOHOTro
psna TpeACTaBIsieT CO0OM  CIOXKHYIO T'€OMETPUYECKH
n  (Qu3MYecKH CcHUCTEeMy, pacdyeT KOTOpOH BO3MOXEH
TOJIBKO YHCJIEHHBIM MeTofoM. B arom cirydae Haubo-
Jiee TMPEANOUYTUTEIbHBIM SIBISAETCS METOJA KOHEYHBIX
anementoB (MKD), xak HambGosiee ymoOHBIN aist pe-
LIEHWs 33j7a4 MEXaHuKd Jedopmupyemoro Tena, Io-
3BOJISIFOIUI pelaTh 3aJaud, IIOCTABIEHHBIE B CaMOM
obmem Bume [7, 9, 10, 21, 22, 24]. HampaBineHHOCTH
HCIOJNB30BaHUSl CPEACTB KOMIIBIOTEPHOTO MOJENUPO-
BaHUSl BE3[€ OJUHAKOBA - B OCHOBHOM HCIIONB3YIOT-
Ccs1 METOAbl aBTOMATH3allUU U HOCTPOCHHS MOJIEIH
U pacyera JaHHBIX, HA OCHOBAaHUHU KOTOPBIX (opmy-
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