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B. A. /labyney, 0. meo. H.,
E. H. Cemenos, k. meo. n., H. I'. Cypvanunos, 0. mex.H.

['Y «Mucturyr cromatonoruu HAMH Ykpauus»
Onecckuit HaLMOHAILHBIN MONUTEXHUICCKHIA MHCTHTYT

UCCJIIEAOBAHUE HATIPSI)KEHHO-
JE®OPMUPOBAHHOI'O COCTOSIHUSA
B OBJIACTHU WIEUKHU 3YBA HEHTPAJIBHOI'O
PE3LIA BEPXHEUW YEJIIOCTHU IIPU PA3HBIX
BAPUAHTAX CMBIKAHUSI 3YBHBIX PSIOB

B x00e evinonnenus pabomet 6blia nOcmpoeHa mpexmepHas
MOOeNb PPOHMANBbHO20 YHACMIKA 6EPXHETL YeNOCMU U C NHOMO-
uporo npocpammol ANSYS uzyueno nanpsscerno-
OeqhOpMUpo6arHoe COCMOoSHUE 8 0OAACMU WeilKY NepeoHe20
pe3ya eepxHe Yenrocmu npu pastuyHsvlx U0ax CMuIKaHus 3y6-
HbIX PAO0E U Y2nax nepeoavit Ha2py3Ku.

Kniwouesvie cnoea: nanpsaxcenno-dehopmuposantoe cocmos-
Hue, welka 3yba, y2on nepeoavu Hazpy3sxi.

B. A. /labyneup, €. I. Cemenos, M. I'. Cyp’aninoe

Y «lucruryt cromaronorii HAMH Vkpaiau»
O2iechkuil HaLiOHANBHUM MO TEXHIUYHUN YHIBEPCUTET

JOCJHIIKEHHS HATIPY ) KEHO-
JE®OPMOBAHOI'O CTAHY B OBJIACTI
Lulmlqa 3VBA HHEHTPAJIBHOT O PI31{SI BEPX-
HbHOI LWEJIEITHU ITPU PI3HUX BAPIAHTAX
CTYJIEHHS 3YBHUX PSIIB

B x00i euxonanns pobomu 6yno nob6yoosano mpueumipHy mo-
Oenb PPoHMAnbHOI OLNSIHKU 8ePXHLOL WeNenl | 3a OONOMO20I0
npozpamu ANSYS eueuenuil Hanpyxceno-oegpopmosaruii cmam 6
obracmi wuiiku nepedHbo20 Pi3ya 6ePXHbLOI tereny NPU PIHUX

8UOAX cnynenHs 3yOHUxX pAaodie i kymax nepeoaii HaBaHMAN eH-
HA.

Knarwuoei croea: nanpyscero-oegpopmosanuii cman, wuiika 3y-
ba, kym nepeodavi HABAHMANCEHHA.

V.A. Labunets, E. 1. Semionov, N. G. Surjaninov

SE “the Institute of Dentistry of the NAMS of Ukraine”
Odessa National Polytechnic Institute

THE STUDY OF THE DEFLECTED MODE
AT THE AREA OF DENTAL CERVIX
OF THE CENTRAL INCISOR OF UPPER JAW
AT DIFFERENT VARIANTS OF DENTITION
CLOSURE

In the course of execution phase the 3-D model of the frontal

part of upper jaw was built; the deflected mode at the area of
dental cervix of front incisor of upper jaw at different types of

dentition closure and the angle of load transfer were studied
with ANSY'S program.

Key words: deflected mode, dental cervix, the angle of load
transfer.

AKmyanvHocms padomei. J10 HellaBHETO BPEMEHH,
CIIPOTHO3UPOBATh B IOJTOCPOUHOU nepcrnekTrne I Pdek-
TUBHOCTB U LIEJIECO00PA3ZHOCTh UCIIONB30BAHUS pa3jINy-
HBIX OPTOINEANYECKUX KOHCTPYKUMH (PUKCUPOBAHHBIX HA
LUUITUHAPHYECKHUX IBYX3TAMHbIX OCTEOUMHTEIPUPOBAHBIX
UMIUTaHTaTaX MOXXHO ObLJIO JIMILb B 0OJIbIISH CTENEHHU Ha
OCHOBAHHUMU AJIMTENIbHBIX KJIMHUYECKHUX HaOMONEeHUH, a
KpUTepueM BbIOOpa KOHCTPYKLMH CIYKWIT HETTOCPEICT-

-’
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BEHHO OIBbIT Bpavya-opronena. [logo0Hpi¥t cyObeKTHBHBIH
[MOAXO/ 4acTO IPUBOAMI K KIMHUYECKUM OLIMOKaM U,
KaK CIIeJICTBHE, POCTY OCJIOXKHEHUH TIPU NPOTEZUPOBA-
HUHU. PsinoMm aBTOpPOB ObLIM NMPEANPUHATHI NOMBITKYA ONH-
caTh ¢ MOMOLUBIO MaTeMaTUIECKOH MoaeIN PYyHKIIMOHHU-
POBaHHUE HECHEMHOHN OPTONEIHYECKONH KOHCTPYKLMH B
[1OJIOCTH pTa QPUKCUPYEMON HA ABYXITANHBIX LIAJIUHIPH-
YECKUX UMIUIAHTaTax 1pu €€ J0JIrOBPEMEHHOM UCTIOJIb-
30BaHUM HE ObLJIM J10CTATOYHO OOBEKTUBHBI, TTIOCKOJILKY
X pacyeThl OrpaHUYMBAIUCH BOSMOXHOCTAMU BbIYHUCIIU-
TEJIbHOH TEXHHKH, & ITOCTPOECHHBIE MOAE/IH UMEJTH ABYX-
MepHoe n3obpaxenue [1-3, 5].

COBpEMEHHBIE KE KOMIIBKOTEPHBIE NPOrpaMmsl, 00-
najawmpe O00JBIIMMHU  BO3MOXHOCTAMM TPEXMEPHOTO
MOJAECJIMPOBAHUA W pacuyera, T[O3BOJAIOT MOJAKPENHUTD
NPAKTUYECKUH OMNBIT BCEOOBEMIIIOLIMM KOMITBIOTEPHBIM
3KCIIEPUMEHTAM, YTO IIO3BOJISIET ONPEACINTh HaIpsKeH-
Ho-1edopmupoBaHHoe (HJIC) coctosinue 3y004esoCcT-
HOM CUCTEMBI B Pa3HbIX €€ OTHEJIaX, 4TO HEOOXOAUMO s
YCTAHOBJIEHUS CTEINIEHU HArpy3Kd, KOTOPbIE UCIILITHIBAIOT
Pa3IuYHLIE 3JIEMEHThI CUCTEMBI — KOCTHAs1 TKaHb — BHYT-
PUKOCTHBIA LWIMHIAPUYECKUHA MMIUIAHTAT - HEChEMHas
OpPTONEANYECKAs KOHCTPYKLMS.

[IpyHMMass BO BHUMAaHME BBIIIECKA3aHHOE, UCCIIEN0-
Banue HJIC B oOnactu mekku 3y0a LeHTpaJbHOro pesua
BEpPXHEH 4YeMOCTH IIpU pas3HbIX BapUaHTaXx CMbIKaHHS
3yOHBIX pAJOB U yrjax Ilepefayd HarpyskH, gBISETCS
[EepBbIM 1IaroM Ha IYTH M3Y4YEHUs MPOLECCOB, NpoTe-
KalOLIUX B MECTE COeAUHEHUS] UMILIaHTaTa ¢ abaTMEHTOM
Py 3aMEILEHUU LIEHTPAJIbHOrO pe3lia BEPXHEH YEeNOCTH
ABYXATAaMHbIM LUWIMHIPHYECKUM MMIUIAHTATOM C MOCIE-
AYIOIIUM H3rOTOBJICHMEM HECHEMHON OpPTOIEINYECKOH
KOHCTpYKUMH. Pe3ynpTarel HUCCIEIOBHAUN . NTO3BOJIAIOT
pazpaboraTh HaAyYHO-OOOCHOBAHHBIE PEKOMEHJALMH TI0
KOPPEKTHUPOBKE 3aKpPy4YHBAIOIIEr0O MOMEHTA KPEemnexHOro
BUHTA IMPU AJUTEIEHOM QYHKUMOHUPOBAHUH HECHEMHOMH
OPTONECAMYECKONH KOHCTPYKIIMM, TIPH pasHbIX BapHaHTax
CMBIKAHKA 3YOHBIX PALOB U yrjax rnepenaqyu Harpysku.

Mamepuaivt 4 Memoobl UCC1e0068aAHUA. BOJIBLINH-
CTBO COBPEMEHHBIX KOMIILKOTEPHBIX [IPOTpaMM HHXKEHEp-
HOro pacyera 0asupyeTcs Ha METOAE€ KOHEYHBIX 3JIEMCH-
TOB, HO CPEACTBA MOJEJIUPOBAHUA U pacyeTa, CKOPOCTh
BBIYMC/ICHUH, peakus Ha HEKOTOPbIE OCOOEHHOCTH IpH-
NOKEHHUS HArpy3Kd M T.J. Yy 3TUX Mporpamm Oyayr pas-
HBIMH.

Jns mopenupoBanus 3y00YETHOCTHOH CHCTEMBI Ha-
MM BbiOpaH naker ANSYS, koropsiii HE 0€3 OCHOBaHUH
cyuraercd Haubojiee MOIIHBIM HA CErOAHALIHHI JeHb
KOHEUYHO-3JIEMCHTHBIM TakeToM [6].

MonenupoBaHue 3y004EIHOCTHOW CHUCTEMbI BBIINOJ-
HAJIOCh HAa OCHOBE NPO(PECCHOHAIBLHO U3NOTOBJIEHHOTO
MyJIsika. Bee pazMepsl, paauychl 3aKpyrieHus, yriibl Ha-
KJIOHA 3y0OB M T.II. TINATEIEHO W3MEPATUCH MPH MOMOILH
pa3HbIX TMpUCTOCOOIeHUH (IUTAHTEHUUPKYJIb, TPAHCIOP-
TUP, JIMHEWKA U JIP.) U NEPEHOCUIUCH HA KOMTIBIOTEPHYIO
MO/1€J1b, KOTOPYIO, B KaKOH-TO MEpPE€ MOXKHO CHUTATh YHH-
KaJIbHOM B IUIaHE COOTBETCTBMSA peajibHOMY 00BeKTY [4]..

Pesyiomamor uccieooeanui u ux oocyscoenue.
JJis yrpolieHus pacueToB O4YeHb CIIOKHOHW MaTtemaruve-
CKOM MOJENH M COKpalleHMS 3aTpavyuBaCMbIX KOMIIbIO-
TEPHBIX PECYPCOB OBLJIO HUCMOJIB30BAHO TOJBKO 4acTh 3Yy-

© Jlabywey B. A., Cemenos E. H., Cyposanunos H. I'., 2011
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60ouEOCTHON CHCTEMBI, @ UMEHHO, MOJEb (PPOHTATIEHO-
ro y4acTKa BEPXHEH YEIHOCTH.

Omnyckas Bech Ooratbii apceHas CneuuaJin3upoBaH-
HBIX TIPUEMOB, MCTIOJIL30BaHHBIX MPH padoTe ¢ Mporpam-

moit ANSYS, HaBoauM TONBKO BUJI ITOCTPOEHHON MOIEIH
(puc. 1).
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Puc. 1. ®parment moaeinu 3y00UeTOCTHON CHCTEMBI.

BrinosiHeHHBI  3aTéM  pacyeT  HANpsSXKEHHO-
ne(opMUPOBAHHOIO COCTOSAHHUA 3YOOUETIOCTHOW CHUCTE-
MBI TPU NPSAMOM CMbIKAHUKM 3Y0OB TMOJ YTJIOM 125°
(puc. 2), MokKasana, YTO B OAHOM M3 TOYEK KOHTakTa (a
TOYHEe, €CJIM TOBOPUTh Ha S3bIKE METO/Ia KOHEUHBIX 3Jie-
MEHTOB, B OJJHOM H3 Y3JIOB KOHE€YHO-DJIEMEHTHON MOJe-
) HANPSHKEHUWE PE3KO OTJIMYAeTCs OT HanpsKeHUH B
APYruX TOYKax. OTOT 2P@PeKT M3BECTEH W JOCTAaTOYHO
yacTo HabJIoNaeTcs NpH pacyeTax pasiuyHbIX OOBEKTOB
nakere ANSYS. Jleno B ToM, 4TO mporpaMma WHOrma

BOCIIPUHUMAET TOYKY KOHTAKTa KaK KOHLEHTPaTop Ha-
MPsHKEHUH.

Puc. 2. Ipamoe cMmbikanue 3y6oB nox yriom 125°

Bicuux cmomamonroz2iir”, No 4, 2011

71

/

:
Yrobel u3bexaTh ITOro HexenaresibHOro aqgdexra,

MOJedh Oblla COOTBETCTBYIOIIMM 00pa3oM KOHBEPTHPO-
BaHa U nepeHecena B nporpamMmy SolidWorks. 3neck pac-
yer IMOBTOpWIM (B pacyeTHOM MOIYJI€ NPOrpaMMbl
SolidWorks — CosmosWorks), a TaKKe BBINOJTHUWIN CE-
PHIO pacyeToB NPH APYTUX TUNAX CMbIKaHHsA 3yOOB U yr-
Jax nepejayy Harpy3Ku.

PacyeTel MO3BOJWIM OMNpPENCINUTh  HANPAXKEHHO-
neopMHUpPOBaHHOE COCTOSIHKME B obnacTu wieiiku 3y6a (1-i
pesell BepxHel 4eocTH), rae Npeanoiaraéres yCTaHOBKa
MUMIUIaHTATa C HECHEMHOH OpTOMNEANYeCKOW KOHCTPYKLH-
eit. Uccnemosanue sroro HJIC mo3BonuT BeIOpaTh OMNTH-
MaJIbHBIE MapaMeTpbl UMIUIAHTATa ¥ ONMPEAEIUTh 3aKpy4H-
BAIOLIMI MOMEHT KpPEne:KHOro BHHTA NMPH Pa3sHbIX THUIAX
cMbIKaHUs 3y0OB M yriiax mnepeaadyd Harpysku. Bennunna
Harpy3ku npuaMMaziacsk pasHow 200 H.

Pe3ynbTaThl pacyera 1o BCEM ACBATH PaCCMOTPCH-
HBIM BapMaHTaM MpeaCTaBlieHbl B Ta0I.

Tabnuua

MakcuMAaJIbHBbIE HANTPSKEeHUs ¥ 1e(hopMaluy
B 06/1acTH HIeliku 3y0a npy pasHbIX THNAX CMbIKAHHS

3y00B
L . Yron, rpan. FERpRmONE, Jlehopmatms
CMBIK&HHS : 2 I Mlia _
. 83,9 543 10" |
[lpavoe | 135 1188 | 1,383 10
145 169,6 | 4,824-1 0'27":
AR T 5,973 - 10
| Howorsa- 135 126,2 4931107
s ' 11838 | 3,743 10"
['nybokoe 598 3,682- 107 |
[ICPEKPhI- 995 - 1 280G 10
THE 97,6 1,971 -107 |

OTMETHM, YTO TOJIsS HAMpsHKeHWH W aeopmaimy,

MoJlydeHHBIE [0 [EPBOMY BapMaHTy pacuera (mpsAMoe

0
cMbikauue 3y00B moa yriom 1257) B ABYX pasHbIX MNMpPO-
rpaMMax COBMAAaroT.

Ha puc. 3 B kauecTBE MUTIOCTPALIMK IMOKA3aHbI IOJIA

4 0
HAMPSKEHUH TIPH MPSAMOM CMbIKaHKM MOJ yriamu 12571
(35"

125° 135°

Puc. 3. ITong HanpsHKCHUM TIPH IPSAMOM CMBIKAHWH



72 “BicHuk cmomamono2ii”, Ne 4, 2011

Ha ocHoBe HOJIYHYCHHBIX PEC3YJIbTAaTOB TIOCTPOECHBI 0,04 R R
rpaduku 3aBHCHMOCTeH HanpsokeHHH U aedopMmaimit B e
o0nacTi mWeHKn QPOHTATBLHOTO pes3ila BEpXHEH 4emcTH

OT yrjla CMbIKaHWsA 3yO0OB TpM TpeX THUIIaX CMBIKAHUA:

MpsAMOM, HOPMOTHATHYECKOM W TrIyOOKOM TepeKphITHH
(puc. 4, 5).
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e s B b e e VO

AR R ﬁm HHAL,

Pe3synbTaThl aHaiu3a NOCTPOEHHBIX rpaduKoB Moka-
3214, YTO TPH OJMHAKOBOM TMPHUIIOKEHHOW HArpyske u
MWUHUMAaJIbHOM HCCJIeIOBAHHOM yriie nmpuioxenus (125°)
MaKCUMa@IbHOE HarpsHkeHue B 00JacTH WEHKH LEeH-
TPAJILHOIO pe3lla BEpPXHEW 4YearoCcTH HaOMomaeTcs INpu
HoOpMarHoTuyeckoM mnpukyce (133,6 Mlla, a Muaumans-
Hoe 1pu npsMoM 83,9 Ml 1a).

C yBeJMYEHMEM yrIJia NpWIoKeHHsa Harpysku (135°
145°) Benu4uHA HANPSHKEHUN B 00J1aCTH 1LEHKY NEpe/iHe-

ro pesla BEpXHEH YeMOCTH TPU HOPMArHOTUYECKOM U

[Ipsimoe cMmbIkaHne

125 135 145
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bsg s e rTyOOKOM IpUKYyCe IajaeT, npuuyeM HauOoIbLuas Bellu-
el e e ) YMHA mageHWs HaOmopmaercs npu HopmarsHatuu (14,8
125 135 145 MllIa), a npu rnybokom MuHuMaibHas (2,2 MIla).

[Tpy npsMoM mnpukyce HalarOAaeTCs NPOTHBOIIO-
JIOXKHAsA TEHACHLUA C YBEJIMYEHHUEM YIJla Nepejadyu Ha-
Ipy3KH, BEJIUUMHA HanpsbkeHud B obnactv wieiiku 3yda
BO3pACTaeT, IPUYEM C YBEJIHYEHUEM yriia 10 145°, Benn-
YHUHA MpupocTa cocraBuna 85,7 Mlla. _

AHajiu3 rpa)uKoB OTHOCUTENIBHOH JePopMaLuu 110-
Ka3aj 94To M3y4yaemas CHMCTeMa HaXOAUTCS B PAaBHOBECHH,
T. €. IPWIOKEHHBIE HATPY3KHU MOJHOCTHIO AJ€KBATHBI,
i Gl Boi6oowi. 11lpu oaHaKOBON HArpy3ke ¢ yBEJIUYEHMU-
& S s eMmyrua ee nepenaun ot 125° 1o 145° nanpskeHus B 00-

Yron cMuiKanus, rpag NacTy IedKU (POHTAIILHOIO pe3la BEPXHEH YenoCTH
. TIPY HOPMOTHATUYECKOM M TIJIYOOKOM NpUKyCe IMajaer,

PHC. 4. Hanipsokenus npy Tpex THITAX CMbIKAHNS MPUYEM BEJHYMHA ITOTO NaJICHUA HE3HAUYHUTEIbHAS.
[Ipy npsiMOM CMBIKAHUM BEIMYUHBI HAlIPSKEHUs B
T e S e A0 C YBEJIMUEHHME YIUIa MIEpeavy Harpysku OT 125" no 145
L e L L e . PE3K0 Bo3pacTaeT (BeqnyMHa mpupoctka 85,7 Mlla), a
M e | a0CoMOTHBIE BEJIWYMHBI HANpPsHKEHUS MaKCHUMalbHbIe
(169,6 MIla) Torna xakx npym HOpMarHaTU4ECKOM TPHUKYCe
MaKcUMajlbHas BEJIMYMHA HamnpshkeHus coctasuna 133,6

MIIa, a npu rirybokom 99,8 Ml1a.

Sl [TosiyyeHHbI€ pe3yabTaThi HAWAYT NPUMEHEHUE NPH
125 135 145 TUIAHUPOBAHUM JIEYEHHUS aJCHTUM B 00nacTu (ppoHTAIIb-
HOTO pe3la BepxXHeH YeMoCTH ¢ MOMOILIBIO ABYXA3TAITHOTO
LWIMHAPUYECKOr0 MMIUIaHTatTa C MMOCHSAYHOIIUM H3ro-
e ,3, e TOBJICHUEM HECHEMHON OPTONEAMYECKON KOHCTPYKLHH
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