O.4. Kpyenux

Bausinue Mmopgosoruyeckux 0oco0eHHoCTel 3y00B ¢ MOBbILIEHHBIM CTHPAHUEM HA
(popmupoBanue ruOpUAHOIO CJ10s1

bBenopycckuii 2ocyoapcmeennvlii MeOUyUHCKULL yHU8epcumem

[IpoBeneno cpaBHEeHUE MOP(OIOTUK THOPUTHOTO CIIOS B 310POBBIX 3y0ax U 3ydax ¢
MOBBILIEHHBIM CTUpaHHeM. Pa3nuuunii B TONIIMHE THOPUIHOIO CI0S B 3J0POBBIX 3y0ax U
3y0ax ¢ MOBBIIIEHHBIM CTUPAHUEM HE BBISBICHO. OOHApYKEHBI pa3iuyus B IIIyOHHe
MEHEeTPALMK a/Ir€3UBa B ICHTUHHbIE KAHAJIBLIBI, OJTHAKO UX BEJIMYMHA HE CYIIECTBEHHA.

KuroueBble ¢Jj10Ba: MOBBIIIEHHOE CTUPAaHUE 3y0OB, MAaTOJIOTHYECKAsE CTUPAEMOCTh
3y0OOB, CKJI€pO3UPOBAHHBIN IEHTHH, JEHTUHHO-IMAJIEBbII aJre31B, CKAHUPYIOIIAs
ANEKTPOHHAs MUKPOCKOIIHS.

CornacHo JaHHBIM JTUTEPATYPHI, B IOCIEHEE BpEMS UCCIAEA0BATEIN OTMEYAIOT
YBEJIMYEHHE PACIIPOCTPAHEHHOCTH HEKAPHO3HBIX OPAXKEHUN TBEPAbIX TKaHEH 3y0OB cpeln
MOJIOABIX Jitoiei. OnucaHbl coueTaHHbIe (POPMbI HEKAPHUO3HBIX MOPAKEHUN 3yO0B: IPO3UH U
CTUpaHUE, KIMHOBUHBIE 1€(PEKTHI U CTUPAHUE, KOTOPBIE paHbIIE IPAKTUYECKU HE
Berpevanuch [10,11,13,17]. VBenuueHue MpoaoDKUTSIIBHOCTH KU3HU U COXPAHEHUE
€CTECTBEHHBIX 3y0OB y MOXKHIJIOIO HACEJIEHUS TAaK)Ke MPUBEIO K TOMY, UTO KIMHUIUCTHI
Yalle CTajy BCTPEYaThCs C MallMeHTaMHU C MOBBIIIEHHBIM CTUpPaHUeM 3y00B. TpaauliMiOHHBIM
METO/IOM JICUEHHUSI MOBBIIIEHHOTO0 CTUPAHUs 3y0OB SIBISETCS MPUMEHEHUE BKIIAJIOK,
HAKJIaJJ0K, KOPOHOK. M3roToBlIeHHE OpPTONEANYECKUX KOHCTPYKIMI TpeOyeT 0OIUPHOTO
npenapupoBaHus TBEPAbIX TKAHEH 3y00B, 3a4acTyro X AemynbnupoBanus [5]. [locnennue
7IBa JAECATUIIETHSI OTMEUEHBI 3HAYUTEIbHBIM YIYUIIEHUEM MEXaHUYECKUX U 3CTETUUYECKUX
CBOICTB pecTaBpallMOHHBIX MAaTE€PUAJIOB, KOTOPbIE U ONPEAEININA TEHACHIUIO K
PaCIIMPEHHUIO MOKAa3aHUN K MPUMEHEHUIO KOMITO3UTOB. B HacTosmiee BpeMst u3ydaercs
BO3MOXHOCTb UX TPUMEHEHUS MIPH JICUEHU U MOBBIIIEHHOTO CTUPAHUs TBEPAbIX TKaHEH
3y0O0B.

OpnHako ocTaercs HepelIeHHbIM BOIIPOC O BIUSHUU MOP(OJOrHYECKUX U3MEHEHHI B
TBEPABIX TKaHAX 3yOOB M MyJIbIIe HA UX MOATOTOBKY K PECTaBPALIMK U BBIOOP €€ METOAUKHU.

[Ipu oOHakeHuU AEHTHHA B MpoLecce YObUIN TBEPbIX TKaHEHN 3y00B pa3BUBAETCS
3alllMTHAs peaKkliys, HalpaBJIeHHasl HA CHUKEHUE IPOHUIIAEMOCTH JICHTHHA,
MPOSBIIAIONIASICS B BUJIE OTJIOKEHUS COJIEH BHYTPH JIEHTUHHBIX TPYOOUEK U MUHEPAIU3ALUU
MOBEPXHOCTHOTO CJIOSi OOHA’KEHHOTO JE€HTHHA.

BennunHa HOBEpXHOCTHOTO CJIOSI AGHTHHA, PE3UCTEHTHOTO K IEMUHEpaIU3aluy,
COCTaBJISICT IO IAaHHBIM pa3HbiX aBTOpoB oT 5-10 no 15 mkm [12,18,20]. Ot™medeHo, uTo B
HEIMOCPEICTBEHHOM OJIM30CTH K CTEPTOM jKeBaTEIbHON MOBEPXHOCTU B OOJIBITMHCTBE
Clly4aceB OKOJIOKaHAJbIIEBas 30HA ObLIA IIKUPE, YeM B HOpME, U OoJiee MUHEpaIr30BaHa [1].

[Tpu u3ydyeHnn ynbTpacTPyKTyphl I€HTUHA MMATOJIOTMYECKU CTEPThIX 3y00B [latpukees
B.K., 1969 ycraHOBUI CHUKEHUE YETKOCTH MEKIPU3MEHHBIX IPOCTPAHCTB B AMAJH, UTO,
BO3MOXHO, 00YCJIOBJIIEHO CHUKEHUEM MUHEpaIU3alUU. BONbIIMHCTBO JEHTUHHBIX
KaHaJIbLEB ObUIO OOJUTEPUPOBAHO, BOKPYT HUX ONpEeNsiaach 30Ha THIIEPMUHEPATU3aLIUH.
[Ipu 3TOM BBISBISIOCH O0JIE€ IIIOTHOE, YEM B HOPME, PAaCIOIOKEHHE THApoKcHannarura. B
nyJiblie HaOII0AaNNCh U3MEHEHHUS BIUIOTh 10 (pOPO3HOro NEPEepOXKICHUS U 00pa30BaHUs
netpudukaTos [8].



bymanom M.T"., 1979 npu u3yyeHun 3y00B C MOBBIIIEHHBIM CTUPAHUEM, YJIAJICHHBIX Y
’KUBBIX JIFOJIEH U TPYIOB, ONMKCaHBI clienytomue Mmopdonoruueckue nsmenenus. [pu neproit
CTETIeH! MATOJIOTUYEeCKON CTUPAEMOCTH HAOIII01aach YaCTHYHAS WM TIOJIHASL 00TIUTepaIus
OTJENbHBIX JCHTHHHBIX KaHaJbleB. [Ipu BTOPOIl cTENEeHN MaTOIOrHUECKON CTHPAEMOCTH
oTMedanach (PeCTOHYATOCTh KOHTYPOB JICHTHHHBIX KaHATBIEB U OOJIUTEpaIHsI
OoJbIIMHCTBA KaHabIeB. CxoHas Mopdolioruniyeckasi KapTuHa HalJro1a1ach B
HKCMIEPUMEHTE TIPY MOJICTMPOBAHUH MOBHIIIIEHHOTO CTHPaHUs y co0aK MmyTeM yaaleHus
OOKOBBIX 3y0OB, U, TAKMM 00pa3oM, CO3/1aHUH (PYHKIIMOHAIBHOHN MEeperpy3Ku B MepeIHen
rpymre 3yoos [1].

Iapaxa W1.C., 2004 nyist uzydenuss MOpHOIOTHYECKUX 0COOEHHOCTEN 3y00B ¢
MOBBIIIICHHBIM CTHPAaHUEM ObLIa MPeIIoKeHa MOIENb MATOJIOTHYECKONH CTUPAEMOCTH B
akTUBHOM cTaguu. OKKIIO3UOHHYIO MOBEPXHOCTH 3yOOB cONLIU(OBBIBAIN OOPOM C
aJIMa3HON KPOILIKOM MENKOM TUCIIEPCHOCTH 0 CPEIHUX CIOEB JCHTHHA TPU pasa C
WHTEepBajJaMu B JiBe Heaenu. [locie mecTn Heenb SKCIepuMeHTa Y KaXK10i MOAOMBITHON
co0aku cpe3au KOPOHKOBBIE YACTH KIIBIKOB JJIsI TPOBEACHUS
AIIEKTPOHHOMUKPOCKOITMYECKUX UCCIIeI0OBaHUH. bbpisio 00HApYKEHO OTCYTCTBHUE
BBIPAXKEHHBIX CTPYKTYPHBIX KOMIIEHCATOPHO-TIPUCTIOCOOUTENBHBIX N3MEHEHHIA B BHJIE
00pa30BaHMs BTOPUYHOTO JIEHTHHA. 3aTeM MPOBOAMIIN HAJIOKEHHUE MPOKIIAI0K C
YIBTPAMUKPOCKOMUYECKUM THAPOKCHATIATUTOM Ha MOBEPXHOCTH JIEHTHHA 00pa30BaBIINXCSA
daceTok. BeIsSBI€HO TPOHUKHOBEHUE THAPOKCHAIIIATUTA B MPOCBET JEHTHHHBIX TPYOOUEK
Ha r1youny a0 60 MkMm u ux o0Typanus. OJHaKO ClIeTyeT OTMETUTD, YTO B JAHHOM
MCCJICIOBAaHUH N3YYECHHE CTPYKTYPHI TBEPBIX TKaHEH 3yO0B MPOBOIMUIOCH B KOPOTKUN
CpOK, Yepe3 IIeCTh Heelb ocie conuindoBbiBaHus [2].

ITo nanubiM [umbanuctoBa A.B. u coat., 2005 B pe3ynbTare aHajin3a CHUMKOB
MOBEPXHOCTH dMAaJU U ICHTHHA 3y0OOB C MOBBIIEHHBIM CTHPAHUEM, TIOJTYYSHHBIX METOI0M
PacTpOBOi JIEKTPOHHOM MUKPOCKOIIHH, B OOJIBIIIUHCTBE CIy4aeB AECTPYKTUBHBIX
M3MEHEHUH B OMalii HE BBISIBIICHO. B ICHTHHE B pe3ynbTaTe MPOrpecCUpOBaHMs PpoIiecca
CTUpaHUs OOHapyx)eHa o0JuTepallksl ICHTUHHBIX KaHAIbIEB U 00pa30BaHUE
3aMEeCTUTEIILHOTO JIeHTHHA [12].

3apyOeKHBIMU UCCIIEIOBATEISIMU OBUTH MOJIYYEHBI CXOIHBIE JaHHBIC TP N3YYCHUU
Mop(hooruu JeHTHHA B 3y0ax ¢ HEKapHO3HBIMU MOPAKEHUSIMHU PUIIIECUHON JTOKATU3AIIH.
BryTpuTyOynsapHoe OTI0KEHNE CONEH paclieHUBAIOT KaK MaTOJIOTUIECKOE
ckiepo3upoBanue. [Ipu ¢pusznonornueckoM BHYTPHKAaHATBIIEBOE OTIOKEHUE COJEH
HaOJII0/1aeTCsl PEKeE.

Xortsa no nanabiM Jlyikoin UK. oxono 30% TpyOouek B 3penbix 3y0ax ObIBAIOT
3aKpbITHl MUHEPATM30BAaHHBIM BelIeCTBOM. [Ipy n3ydeHnn TEKCTypOTrpaMM BBISIBIICHBI
KaJbIHiicoepKalme aMop(dHbIe U KPUCTAITUIECKHE deMeHThI. OnrcaHa moaHas
oOnuTepanus OTACIbHBIX TPYOOUEK, CTPYKTypa 0OTypHUpOBABLIErO UX CyOCcTpara He
OTJIMYAIach OT OCHOBHOTO BeIIECTBA AeHTHHA. OTMEUEHO, YTO KadbIIM(PUKAIUSI JEHTUHHBIX
KaHaJbIIEB MEPBUYHOTO JEHTHHA MTPOUCXOIUIIA JIUIIb TP YCIIOBUU COXPaHEHUS )KUBBIX
0JIOHTO0J1acTOB [6].

B To e BpeMs B KIIMHUYECKOM HCCIIEI0BAHUU MHTEHCUBHOCTH KPOBOTOKA, METOJIOM
peonieHTorpaduu BbISBIIEHO, YTO UMIIEAAHC PE3L0B YMeHbIeH Ha 1/% mno cpaBHEHUIO cO
3I0pOBBIMH, KJIBIKOB — Ha 13%, a mpeMoJIsipoB U MOJIIPOB yBeJIHUYeH Ha /% u 25%
COOTBETCTBEHHO T10 CPABHEHHIO C MHTAKTHBIMH 3y0amu. Takum 006pazom, yCTaHOBIEHO, YTO
[IPU MOBBIIICHHOM CTUPAaHWU MHTEHCUBHOCTH KPOBOTOKA B TPYINAX PE3LOB U KIBIKOB



CHW)KEHA, a B IpyIIax NpeMOJISIPOB U MOJISIPOB COXPaHEHA Ha YPOBHE UHTAKTHBIX U J1aXKe
yBenndena [9].

B nuteparype Takxe €CTh JaHHbIE, YTO IPU HEKAPUO3HBIX MOPAKEHUAX OKOJIO /5%
TpyOOU€eK OOJIUTEPUPOBAHBI, UEM OOBSICHSIOT OTCYTCTBUE CUMIITOMA
THIIEPYYBCTBUTEIIBHOCTU. B 30HE, COOTBETCTBYIOIICH JIOKATH3AIMH MOPAKEHUs (yd4acTka
yOBLITM TBEPBIX TKAHEH), ONMCAHA YaCTHYHAs aTpO(Us U MHUHEPATH3AIHS OTPOCTKOB
onoHToOMacToB [23]. Kprcramisl BHyTpH TPyOOUEK UMENH PA3IMYHYI0 GOpMY:
KyOH4ecKyro, poMOOBHIHYIO, MAJTOYKOOOpa3HyI0, Karaeoopa3nyto. OTMEUYEHO, UTO B
npenaenax oJHOM TPyOOUKH KPUCTAIBI UMEIN CXOJAHOE CTPOECHHE, HO B PA3IMYHBIX
ydacTKax JE€HTUHA Pa3Indaluch o gopMme u crnocoly oObI3ecTBiICHUs. B pedynbrare
MPOUCXOAIINX MPOLECCOB YBEIMUNBAETCS PE3UCTEHTHOCTh HHTEPTYOYJIIPHOTO JEHTHUHA K
nemuHepaau3amnmu [18], Ho ecTh ¥ MPOTUBOIIOIOKHBIC JaHHBIC, CBUACTEIILCTBYIOIIUE 00
OTCYTCTBHH 3HAYUTEIHLHOTO H3MEHEHUS €r0 TBEPIOCTHU U 3JaCTUIECKOro Moaysst [14].

CoBpeMeHHbIE KOMIIO3UIIMOHHBIE MAaTepUaibl XapaKTEPU3YIOTCSI BEICOKOM aare3unei
BCJIEAICTBUE IPUMEHEHUSI OOHIMHIOBBIX cUCTEM. DOPMUPOBAHUE THOPUIHOTO CIIOS
MIPOUCXOJIUT B PE3YNIbTATE MPONUTHIBAHUS TPOTPABICHHOTO MEXTYOYJIIPHOTO ICHTUHA U
MEHETPALM MOHOMEPOB a/IN€3UBHOM CUCTEMBI B ICHTUHHBIE KaHANbI[bl. Takas CTpyKTypa
rUOpPUIHOTO CJI0si OblIa MOJIyYeHa B JaOOPATOPHBIX YCIOBUSIX MPU MPOBEICHUN
MCCJIeI0BaHMS HA MHTAKTHBIX 3y0ax. [llupokoe npruMeHeHne KOMIO3ULIMOHHBIX MaTEpUAIOB
C aJIr€3UBHBIMM CUCTEMaMHU JJIs pecTaBpalii KapuO3HbIX OPaKEHUN 00YCIOBIEHO
XOPOILLIKMMH pe3ybTaTaMHU KIMHUYECKUX HaOmoieHuid. OJHaKo IpH pecTaBpaluu
HEKApUO3HBIX MOPAXKEHHUH BhILIENIEPEUUCIEHHbIE MOP()OIOrHYeCKne 0COOEHHOCTH IEHTUHA
MOTYT BAMATH HAa (POPMHUPOBAHNE TUOPUIHOTO CJIOS U, COOTBETCTBEHHO, aAT€3UI0 K TKaHIM
3y0a 1 3 PEeKTUBHOCTb PECTABPAIIMOHHOM TEpAITUH.

bruia BeisiBIIeHa Oosiee HU3Kasl aAre3usi K CKIepO3UPOBAHHOMY IEHTUHY 10 CPAaBHEHUIO
co 310poBbiM aeHTrHOM (Ha 20-45%). [lanHbii (hakT 0OBSICHIETCS 00JIMTEepaIei
JEHTUHHBIX KaHAJbLEB, MPENSATCTBYIOIEH (OPMUPOBAHNIO OTPOCTKOB a/Ir€31Ba B
JCHTUHHBIX KaHanblax [15, 22]. IIpu uzyuenun BiavsiHuUsI cyocTpaTa (JCHTHHA) Ha CHITY
aJre3uu, pecCTaBpupOBAIIN OKKIIFO3MOHHBIE IOBEPXHOCTHU 3/I0POBBIX 3yOOB U 3y0OB CO
CKJIEPO3UPOBAaHHBIM AEHTHHOM. bojiee HU3Kas aare3ust Ha CABUT, 10 MHEHUIO
uccieaoBarenei, o0yclioBieHa OTCYTCTBUEM (POPMUPOBAHUSI OTPOCTKOB B JEHTUHHBIX
KaHaJIbLaX ¥ THOpuan3auell TOBEPXHOCTHOTO MUHEPAIU30BAHHOTO CIIOS
UHTEPTYOyIIsIpHOro AeHTHHA [22]. CorimacHO MHEHMIO IPYTMX aBTOPOB, BUJ YCTHCB
TpyOOUEK U CTENEHb MUHEPATU3ALMHY UHTEPTYO YIS PHOTO IEHTHHA BIUSAIOT Ha a/ir€3HI0,
uMu Obl1a OOHapyKeHa MEHbIIAs are3us K THIEepMUHEPAIN30BAaHHOMY JACHTHUHY,
OTCYTCTBHE THOPUIHOTO CJIOSl B HEKOTOPBIX 00pa3uax v 0osiee TOHKHUE TSKU aJre3uBa B
JICHTUHHBIX KaHaibiax [19].

Takum 00pa3oM, MeHbIIasA are3us ONpeaesieTcs OTCYTCTBUEM MEHETPallMU are31uBa
B JICHTUHHBIEC KaHAJIbIIbl M HAJTMYMEM Ha MOBEPXHOCTHU CJI0S TUIIEPMUHEPATIN30BAHHOTO
neHTuHa. C 1enblo YBeJIMYEHUs aire3un ObLI0 MPEJIOAKEHO OOpOM yIasiTh
MOBEPXHOCTHBIN CIIOW MUHEPAIM30BAHHOTO JAEHTUHA. Llenpro Hamero nccneaoBanus
SABUJIOCH CPaBHEHUE MOP(POJIOTrur rHOPUIHOTO CII0SI Ha OKKIIFO3MOHHOW MOBEPXHOCTHU B
3JI0pOBBIX 3y0ax M 3y0ax ¢ MOBBIIIEHHBIM CTUPAHUEM.

Marepuan u METOABI

Bce 00pasipl HanbuIsUIA 30JJ0TOM B BAKYYME M U3y4alld B CKAHUPYIOIIEM
anekTpoHHoM MuKkpockore «LEO 1420» (I'epmanust) npu yckopsitorieM Hanpsikenun 20k B.



B nepBoii yactu nccnegoBaHus U3ydaiy Kak NUIM(bI, TaK U CKOJbL. st moayyeHus
CKOJIOB yAQJICHHbIE 3yObl YEJIOBEKA OXJIAXK]IaJU B )KUIKOM a30Te, 3aTEM pacKalbIBajIu
napajijiebHO MPO0JIbHON ocu 3y0a. /s uzydenus mumndos 3y0 ¢ paceTkol CTUpaHus Ha
pEeXYLIEM Kpae pacHIMBaJId BOJIb MPOAOJIBLHON OcH 3y0a, 3aTeM MPOBOIMIN HITU(GOBKY U
MOJINPOBKY HAXIA4YHON OyMaroil pa3iMyHON CTENEHH 3€PHUCTOCTH.

Bo BTOpO# yacTu McciieqoBaHus yAAISIN TOBEPXHOCTHBIN CIOW JEHTUHA C (aceTKU
cTupaHus, npotpasiauBaiu 37% optodocpopHoii KUCIOTON B TeueHue 15 cex, mpoMbIBaIIH,
BBICYIIIMBAJIA U U3yYalld OKKIIFO3HOHHYIO MOBEPXHOCTH (MEPIICHIUKYIISIPHO MPOIOIBHON OCH
3y0a).

B TpeTheit yacTu uccneoBaHus U3y4alind HEMOCPEICTBEHHO TIYOUHY MEeHeTpauu
aJre3uBa B JIEHTUHHBIE KaHAJIBIIbI U TOJIIMHY THOPUIHOTO Ci10s. YeThIpHAALATh YAAICHHBIX
3yOOB uenoBeKa ObUIN pa3/esieHbl Ha ABe rpynnsl: 1 —310poBbie, 2 — ¢ pU3HaKaMu
MOBBILIEHHOTO CTUpaHUs. B nepBoii rpyre yaausiiv TBepAble TKaHU 3y0a ¢ OKKIIF0O3MOHHOM
MOBEPXHOCTH Ha 2 MM IIy0>Ke MaJIeBO-I€HTUHHOW FPAHMILIbI, BO BTOPOM — TOJIBKO
MOBEPXHOCTHBIN CJIOM JIEHTHHA Ha (paceTke cTupanus. /s uccnenoBanus UCIOIb30BAIU
anre3uB Single Bond u komnosunnonnsiit Matepuan Filtek Z250 “3M ESPE” B
COOTBETCTBHMHM C PEKOMEHJALMAMHU Mpou3BoauTeNs. 13 pectaBpupoBaHHBIX 3y00B
M3roTaBIMBaIM HUTU(BI ToMmHHON 0,3 MM, KOTOpbIE IOJIBEpraJiid JEMUHEPATU3aLUU B
teuenue 120 cex B 6H pactBope consiHOM KUCIIOTHI U Aenporennu3anuu B 1% pactBope
TUIOXJIOPUTA HATPUS B T€UEHUE JBEHAATH 4acoB. st u3MepeHus: TOJUIMHBI THOPUTHOTO
CJIOs TIOCJIE OTBEPKJICHUS a/Ire€3UBa YAAISIIA CJIOW, MHTMOMPOBAHHBIN KUCIOPOAOM, MPU
MOMOIIHY XJIONKOBOTO Bajuka. [locienyromyio pectaBpaiio KOMIIO3UTOM HE TPOBOIUIIH,
ToJIMHA NUIM(OB cocTapisia 1 MM, TeMuHepanu3anus U AeNpOTEUHU3ALMS TPOBOANINCH
COTJIaCHO BBIIIEONMHUCAHHOM cxeme. B kaxaoil rpymmne uydeHo no 15 oo6pasios.

Pe3ynbpTaTel u 00Cy)xaeHNE

B nepBoii yactu nccaegoBaHus ObUIO BBISIBICHO HAJIMYKME CMa3aHHOTO CJIOS Ha
MOBEPXHOCTH (PACETKU CTUPAHUS, YINIOTHEHHUE TOBEPXHOCTHOTO CJIOS ACHTHHA U CYKEHUE
KaHaJbIICB B IOBEPXHOCTHOM cJioe JAeHTuHa (puc. 1,2,3). BennunHna n3aMeHEeHHOTO
MOBEPXHOCTHOTO CJIOSl IGHTUHA COCTaBMIIa 0KOJIO 3 MKM. [losyueHHbIe JaHHBIE CXO/IHBI C
ONMHMCAHHBIMU B JJUTEPATYPE, MOFTOMY IS IOATOTOBKH 3yOOB K pecTaBpaluu ObLIO
MPU3HAHO 11eJ1IeCO00pa3HbIM yAAJIEHHE MOBEPXHOCTHOTO CJIOS IEHTHHA.

[Ipu u3ydyeHnn CKoJ0B 3yOOB B ICHTUHHBIX TPyOOUKaxX ObLIN ONpPEAeIICHbI
HE3HAUMTEIbHBIE BKIIOYEHUS, B OCHOBHOM, KyOM4eCcKOH (hOpMBbI, OLIEHKA COJIEPKUMOTO
TpyOOuek OblIa 3aTpyAHEHA, TOCKOILKY B OOJBITMHCTBE 00OPA3I0OB JIMHUS packoja
poXouia BOJIM3U CTeHKH TpyOoukH (puc.4). [Ipu u3ydenun muindoB ObUIH BISIBICHBI
BKJIFOUEHHSI BHYTPU TPYOOUEK NAIOUKOOOpa3HOM, HUTEBUAHOW WU TJIACTUHYATON (OPMBI
(puc 5,6).

Bo BTOpO# WacTu MccieqoBaHus Nociie yaaleHus 00poM MOBEPXHOCTHOTO CIIOS
JieHTHHA ¢ paceTku U 00paboTku 006pa3ioB 37/% opTodPochopHOM KUCTOTOM C
MOCJIEAYIONIMM IPOMBIBAHUEM ObLIO YCTAHOBJIEHO, YTO BHYTPH OTIEIbHBIX TPYOOUEK
OCTAIOTCS OT/JCJIbHBIC BKIFOUCHHS HUTEBHIHOTO WM TUIACTHHYATOTO Xapakrepa (puc 7).

B TpeTheit yactu uccneqoBaHus U3yvaiu IyOMHY MEHEeTpaluy aAre3uBa B JEHTUHHBIE
KaHAJIbLbI ¥ TOJIIMHY THOPUIHOTO CJIosl B 00pasiax nocie JeMUHepanu3aluy u
nenporennusanuu (puc. 8, 9, 10, 11).

Pacnipenenenne nonyyeHHbIX JaHHBIX O TOJNIIUHE THOPUIHOTO CIIOS U BETMUMHE
NEHEeTpalMK a/ire31Ba B ICHTUHHbIE KaHAJIbLIbI IO kKpuTepuio Konmoroposa-CMupHoBa



OIICHEHO KaK HOpMaJIbHOE, MOATOMY JJisl 0Opa0OTKHU MOTYyUYESHHBIX JAHHBIX UCIOJIH30BaIH t-

Puc.1 Cma3zaHHBIi 0¥l Ha MOBEPXHOCTH JeHTUHA. DaceTka CTUpaHMs Ha
OKKJTIO3MOHOM TToBepxHOCTH. YB. 4700.

Puc.2. OTBepcTrsi ACHTUHHBIX TPYOOUYEK HA TIOBEPXHOCTH JeHTHHA. DaceTka CTUpaHUs
Ha OKKJIIO3MOHHOH moBepxHocTH. YB. 6000.



Puc. 4. JIunus ckona IpoXOoJUT OKOJIO CTEHOK ICHTUHHBIX TPYOOUYEK U OHU BBITJISIAST
noutu nycteiMu. YB. 7000.

Puc. 7. TloBepXHOCTbh J€HTHHA NIOCIIE y1aJe€HUsl IOBEPXHOCTHOTO CJI0si O0pOM U
MOCJICTYIONIETO MPOTPABIMBAHUS 3y0a ¢ MOBBIIEHHBIM cTHpanueM. ¥ B. 3000.

o
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Puc.8 [lenerpanus aare3uBa B JEHTUHHBIE KaHAJBIILI 310poBoro 3yoa. ¥YB.1500.
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Puc. 9. Ilenerpanus anre3nBa B ACHTUHHBIE KAaHABI[BI 3y0a C MOBBIIICHHBIM
ctupanuem. YB.1200

Puc. 10. I'uOpuaHbIii ci10i B 310pOBOM '3y6e. V8. 1400.

Puc. 11. 'uOpuanslii cioii B 3y0e ¢ noBbIlIeHHbIM cTupanueM. Y B. 1000.
CpenHsist ToJIMHA THOpUAHOTO ci10s coctaBuia 4,74+0,33 um (£SE) B 310poBbIx
3y0ax (mepBas rpynmna) u 4,25+0,32|um B 3y0ax ¢ MOBBIIICHHBIM CTUpaHueM (BTOpast
rpymma). CTaTHCTUYECKH JOCTOBEPHBIX PA3JIMYHN MEXy IPYyINIIaMu He 00HApPYKEHO,
p>0,05.

Cpennsis TiryOMHA TICHETPAIIMY aJre3uBa B ICHTUHHBIC KaHAIBIBI cocTaBmia 21,7+1,56
UM (£SE) B 3m0poBeIx 3y0ax (nmepsas rpymnmna) u 34,0+2,6um (£SE) B 3ybax co cTupaHuem
(BTOpas rpymnmna), pa3inuyus cTaTucTU4Yecku goctoBepHbl, p<0,01. Takum 06paszom,
oOHapykeHO (OpMHUPOBAHUE TSXKEN aAre3uBa BHYTPH JIEHTUHHBIX TPYyOOUeK 3y0OB C
MOBBIINIEHHBIM CTHPAHHUEM.

BrisBieHHBIE pa3anyusl B BEJIMUMHE TIEHETPALIUU a/Ire3UBa B ICHTUHHBIC KaHAJbIIbI
MOXHO CUMTATh HECYIIECTBEHHBIMH, ITOCKOJIBKY BO-TIEPBBIX, B 00€HUX Ipynnax riyonHa
MIPOHUKHOBEHUS aJire3uBa cCocTaBmiIa OoJiee MIATHAAAT MUKOMETPOB. Bo-BTOpBIX, TpU
M3MEPEHUU BEJIMYUHBI aJIT€3UHU MOCIIE MPOBEAEHUS IKCIIEPUMEHTA OOBIYHO aHATU3UPYIOT
THUII pa3pbiBa 00pa3ioB. Kak mpaBuiio, BEISIBISIOTCS pa3phIBbl HA TPAHUIIE C TBEPABIMU
TKaHSIMU 3y0a, B IOBEPXHOCTHOM CJIO€ JIEHTUHA MOl THOPUIHBIM CJIOEM WM B THOPUAHOM
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cioe. DKCIePUMEHTAIbHO YCTaHOBJIEHO BIMSIHUE HAIMYUS TPOHUKHOBEHUS aJire3uBa B
JEHTUHHbIE KaHAJIbLIbl HA BEJIMYMHY aJre3uu. B-TpeTbuX, UMEIOTCS TaHHbBIE O CXOJITHON
BEJIMYMHE aIr€3UH, MOTy4aeMOU MPU UCIIOJIb30BAHUU aAT€3UBOB C TEXHUKOW TOTAIBHOTO
MPOTPaBIMBAHUSA U CAMOIPOTPABIMBAIOIIKX a/IT€3UBOB, HECMOTPS HA TO, YTO
CaMONPOTPABIMUBAIOUINE CUCTEMBI XapaKTEPU3YIOTCS MEHbIIEH TNTyOMHON MeHeTpauu
aJire3WBa B ICHTHHHBIC KaHAJBIIBI [ 7].

Takum 00pa3oM, B pe3ysbTaTe JaHHOTO UCCIIEA0BAHMS MOKHO CIEJIaTh CIIEAYIOLINE
BBIBOJIBI:

1. Paznuuuii B TONMMHE THOPUAHOTO CIIOS B 3J0POBBIX 3y0ax v 3y0ax ¢ HOBBIIIEHHBIM
CTUPAHHUEM HE BBISBIICHO.

2. [lenerpauus aare3vBa B ACHTUHHbIE KaHAIbIIbI HAOIIOAA€TCS KaK B 3JOPOBBIX
3y0ax, Tak U B 3y0ax C MOBBIIIEHHBIM CTUPAaHUEM. BbIsBIIEHHbIE pa3inyrs B BEJIMYNHE
MPOHUKHOBEHUS aJr€31MBa B ICHTUHHBIE KaHAJIbIbl MOXKHO CYUTATh HECYIIECTBEHHBIMH.
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