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Ouenka in Vitr O ruOpUIHOrO CJ10s1 B JeHTHHE NMPH HCMOJb30BAHUHT
CaMONPOTPABJIMBAIIIMX AATe3UBHBIX CUCTEM HIECTOI0 M CeIbMOI0 MOKOJICHHUI

Benopycckuii 2ocyoapcmeennvlii MeOUyUHCKULL yHU8epcumem

N3yuyensl mMopdoiornyeckue OTAWYMS THOPHUIHOTO cios, (popmupyromerocss B
JEHTUHE TOCJe MPUMEHEHHUS JBYX CaMONPOTPAaBIMBAIOIIMX AIT€3UBHBIX CUCTEM M OJHOU
aJAre3MBHOM CHCTEMBI C TOTAJIbHBIM MPOTPABIMBAHHEM. Pe3ynbTaThl JE€MOHCTPHUPYIOT
paznuuus B TOJIIMHE TUOPUAHOrO CJOS B JEHTUHE M TIiIyOMHE HNPOHUKHOBEHHUS
KOMITOHEHTOB aJre3uBHBIX CUCTEM B JIE€HTUHHbBIE TpyOOUKH.
KitoueBble cnoBa: caMONpPOTpaBIMBAOIAs aAre3uBHAs CHCTEMa, TUOPUAHBIA CIIOH,
OTPOCTKHU CMOJIbI, ICHTUHHBIE TPYOOUKH

CoBpeMeHHbIE  aATre€3UMBHbIE CUCTEMBI  O0ECIEUMBAIOT MHUKPOMEXAHHUYECKYIO
(uUKcalMo pa3IMYHbIX CTOMATOJIOIMYECKUX MAaTepUasoB K 3y0y uepe3 rMOpUIHBINA CIIOM.
[lapameTpbl 3TOro ci0s BIUSAIOT HA JIOJITOBEYHOCTb pECTaBpaluid, KOJIUYECTBO
OCIIO)KHEHMH. ['MOpUAHBIA CcJIOM B JEHTUHE MPEACTABISIET CO00Ml  CTPYKTYpY,
dbopmupyronlytocs Mociae yaajleHHus TUICHKH CMa3aHHOro ciios ToamuHon 3-10 Mk,
Bcerga oOpasylolylocs Mocje MpenapupoBaHus, U JAEMHHEpPAIU3alUd MOBEPXHOCTHOIO
COsl JE€HTUHA, T.€. PACTBOPEHUS KpPHUCTAJUIOB THUAPOKCHANaTUTa, M MOCIeAyIolen
MHOUIBTPAIMM MUKPONPOCTPAHCTB MEXAY KOJUIAr€HOBBIMH BOJIOKHAMHM U JE€HTHUHHBIX
KaHAJIbLIEB KOMITIOHEHTAMH aJIr€3UBHOI CUCTEMBbI, KOTOPbIE TOJHOCTBHIO MOJUMEPU3YIOTCS.
AJIre3UBHBIE CHUCTEMbI MATOTO TOKOJICHUS MPUMEHSIOTCS Tociie oOpabotku 3yba 36%
oprodochopHOi KHUCIOTOHM, KOTOpasi 3aTeM CMbIBaeTcs. [Ipu Takol MeTOAMKE TONIIMHA
TUOPUIHOTO CI0SI B IGHTHUHE COCTABIISIET B CpeAHEM 4-5 MKM, a rIyOMHA MPOHUKHOBEHHUS
B JeHTUHHble TpyOouku 5-70 wmkm. CamonpoTpaBiuBaHUEe MOpelycCMaTPUBAET
OJITHOMOMEHTHOE HAHECEHHWE Ha TKaHM 3y0a KHUCIOThI, KOTOpas HE CMbIBaeTCs, U
KOMITIOHEHTOB a/IF€3MBHOM CHCTEMBI, UTO 00€CIEeUnBaeT MPOTPABIMBAHUE U NAPATIEIBHO
uHpuIbTpanuio Tkaneil 3ybda [1]. [Ipu camonpoTpaBiIMBaHUM CMa3aHHBIA CIIOH MOXET
b0  pacTBOpATbCA, JUOO MOAMPUUUPOBATHCSA. YUWUTHIBAsS HEOOJbUINE CPOKH
UCIIOJIb30BaHUSl ~ OOJIBIIMHCTBA  CaMOMNPOTPABIMBAIOLIMX  AATE€3UBHBIX CHUCTEM B
KJIIMHUYECKOM MPaKTUKE, MPEACTABISET UHTEPEC N3yueHHe MOP(OIOrui THOPUIHOTO CIIOs
JUIsl MaTepuaioB JAaHHOW Trpymmbl. AHalIW3 JUTEPATYpPHBIX HMCTOYHUKOB I[OKa3al,
CPABHHUTEJIbHOW XapaKTEPUCTHKE NapaMeTpOB THOPUIHOTO CJOs JJsl CUCTEM pPa3HBIX
MOKOJICHUI TOCBSINIEHO HeOoJbIoe KonudecTBo pador [2,5]. B PB mnomoOHbIie
UCCJIEeI0BAHUS HE MPOBOIUIIUCH.

Llens wuccrenoBaHMs-CPAaBHUTENbHAS XapaKTEpUCTUKA NapamMeTpoB THOPHUIAHOIO
Clos B JEHTHUHE, O00pa3ylollerocs IMocjie MNPUMEHEHUs CaMONpPOTPaBIMBAIOIINX
aJAre3MBHBIX CHUCTEM IIECTOr0 M CEAbMOr0 IOKOJEHUH B CpaBHEHHWU C aJF€3UBHOMU
CHUCTEMOM IIATOr0 MOKOJICHUS.

Marepuan u METOABI

Jlist uccnenoBanus ObUTH B3SIThI IBE CAMOIPOTPABIMBAIOLINE a/IT€3UBHBIE CHCTEMBI
LIECTOr0, CEAbMOIO IOKOJIEHUN U CUCTEMA IIATOrO IOKOJIEHUs, NOCTYIIHbIE Ha phIHKE Pb
(Ta61.1). DKCEpUMEHT MPOBOAMIICS HA YIAJICHHBIX HHTAKTHBIX MOJISIpax, Mo JiBa 3y0a Ha
KaKIpIM  uccnenyembli  oOpaseu. [llapoBuaneiMu  anmMasHeiMH  OOpaMHM € CHUHEH
MapKUPOBKOH MpenapupoBaIuCh KAPUO3HbIE MOJOCTU INTyOUHON 3-4 MM U IJIMHOU 5-7 MM
B 00J1aCTH IIEHKU HAa ME3UaJIbHOM, AUCTAILHON U OKKIFO3MOHHOM MOBEPXHOCTAX KOPOHKHU
3y0a. Coznmannbie nedexTl o0pabaThIBANMCh KOMIIOHEHTAMU aJF€3MBHON CUCTEMBbI
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COTJIaCHO WHCTPYKIIMU TPOU3BOJIUTENSI W BOCCTAHABIUBAIUCH (POTOOTBEPIKIACMBIM
MJIOMOUPOBOYHBIM MaTEPHAIIOM.

Tabauma 1

XapaKkTepuCTUKA UCCIIEAYEMBIX aINe3UBHBIX CUCTEM

HazpaHHe PacTeopHTENE RoxoneHY s, KOMADHEHTH Jraf pH
pafoTL

1. CHnTrma A AIE | ALCTOH T NOAOMEE AT, QTR FVTIAIY KA, HE THSATT R DI RSHAA 1 21
HONEHE R, % Gy hMOHHN, TREEYETEA fd 21IHRAHHE

2. CHCTeMaE b EOAG + SNHaT 5 Mok - M3 €3 hINGH Gye AHHE 1 Q.5

KOMEDIENTOG
5 rRionciwe, 90 SYTLnaU, 3 NpeqIapdTen

3. CHCrema B CNHET ) Al Byt o .!' Pea _p i 2 1.5

npaTpEsnMERETE 36% DOodUPHUR HY CNOTOA 20 DeHyH

[Ipenapatel 3y0a W3roTaBIMBaIMCh MO CTaHAapTHOM wmertoauwke. I[locne
MpeIBapUTEIbHON MOATOTOBKH 3yObl 3aIMBaIM B apapuHOBbIE OJOKH, MOJYyYalld CPe3bl
TOJNIIMHOU 5-6 MKM, KOTOpbie (DUKCHUPOBAJIM HA CTEKJE U OKpAIIMBAIM T'€MaTOKCHJIMH-
so3uHOM. [loxg cBetoBbIM Mukpockonom mnpu yBenuuenun 200x, 400x, 1000x
OLICHMBAJIUCH CIEAYIOIINE apaMeTphl: TOJIIMHA THOPUIHOTO CJIOSl B IGHTUHE U I1yOuHa
MPOHUKHOBEHUSI CMOJIBI B JICHTUHHbBIE KaHAIbIBI B MHUKPOMETpPaX, PaBHOMEPHOCTH
rUOpUIHOrO CJIOS Ha NPOTSHKEHUU Kapuo3HOM mnojiocTd. IlomyudeHHble npu nu@poBoi
boTocheMKe HM300paKEHUST AHATU3WPOBAIMCH C IMOMOIIBI0 HporpamMmbl SCion Image.
Cratuctuyeckas oOpaboTKa pe3yiabTaTOB IMPOBOJAMUIIACH C MOMOILIBIO MAaKeTa MpPOrpaMm
Microsoft Excel 2003, BxirouaBiieli onucareibHy) CTATUCTUKY U JIBYXBBIOOPOYHBIH t-
TECT C Pa3JIMYHBIMU JTUCTICPCUSIMU.

Pe3ynbpTaTel 1 00Cy)xaeHue

[IpoBeneno MopdomMeTpuyeckoe HCCleIOBaHUe OJMHHAALATA HE3aBUCUMBIX
BBIOOPOK JJISl TPEX UCCIEAYEeMbIX aJre3uBHBIX cUcTeM. Beero nmonyueHo 2214 uzmepenus
ruOpuHOro cnosi. JIoCTOBEpHBIX pa3nvuMii mapameTpoB TMOPUAHOrO CJOS Ha PAa3HBIX
MOBEPXHOCTAX 3y0a, 00pabOTaHHBIX KaXKJIbIM M3 MCCIIEIYEeMbIX 00pa3lioB, HE BBISIBICHO,
MOATOMY HE3aBUCHUMBbIE BBIOOPKU OOBEMHSUINCH B TPU TPyMIbl. Pactipeenenue 3HaueHUH
BO BCEX TpEX HCCIEAYyeMbIX rpynmnax Obulo OJM3KMM K HopMainbHOMY. Konebanus
TOJILIMHBI THOPHUIHOTO CJI0S 10 NEPUMETPY KapUO3HOM MOJOCTH COCTABHIIU JUIsl CUCTEM A,
b, B cootBerctBenno 1,08 mxm; 0,19 mkwm; 2,79 mkm (ta6n.2). TommuHa THOPUIHOTO
CJIOSl B ICHTHHE JJI1 CUCTEMbI A CTaTUCTHYECKU JOCTOBEPHO BbIlIE, 4eM y cuctem b u B
(p<0,05). Pa3znuuus, BbIsBICHHBIE MEXay cucteMamMu b m C Takke CTAaTUCTHYCCKH
3HAYHUMBI.

Tabnuia 2

3HAYEHUs TOJIMHbI THOPHJIHOTO CJIOS JUIA PA3HEIX a[re3UBHBIX CHCTEM

AnreadeHan sdorema | CpepHes aHayeHus £50 | MHHMMaNEHTe 3HAYeHHE  MaHCWMAaNEHoS 3HAYEHHe ©
1. CHe-emMa & 8,014+1 .05 MEM 5,57 WHM &,55 MHEM
2. CUCTOMA B 1. 7E+0. 47 mium 1,71 KM 1,820 mim
3. CucTema B A,051. 18 mHm 2,20 KKK 8,15 MHM

['myOuHa TpOHUKHOBEHUS KOMIIOHEHTOB UCCIEIYEMbIX MAaTEPUANIOB B JICHTUHHBIC
KaHaJIbLEI U1 cucteM A, b, B cocraBuna coorBetcTtBeHHO 0,9+0,07 MmxMm; 0,84+0,1 MxM u
9,86+0,49 mkmM. CTaTUCTHYECKH 3HAYUMBIX Pa3IUUUNA MEXJIYy CHUCTEMaMH IIECTOTO U
CEIbMOT'0 MOKOJICHHUH M0 3TOMY IMoKa3aresto He BoisgieHO (p>0,5). [Ipu ucrnonbp3oBaHUM
aJre3uBHOM CHUCTEMBbl TMSITOTO TOKOJEHUSI TJIyOMHAa TPOHUKHOBEHUS B JICHTHHHBIC
KaHaJbI[bl JIOCTOBEPHO OOJIbIIIE, YeM Yy CaMONPOTPABIMUBAIOIIUX aAJF€3UBHBIX CHUCTEM
(p<0,05)

CpaBHUBas TOJIIWHY THOPUIHOTO COSI, Mbl YCTAHOBHWIN CYIIECTBEHHYIO Pa3HUILY
M0 3TOMY IOKa3aTeNio ISl MCCIeAYyeMbIX 00pa3lloB, YTO, Ha HAIl B3TJIS, CBSI3aHO C
pa3M4HbIM BO3JeicTBHeM Ha JeHTHH (puc.l,2,3). Martepuayibl MATOrO TMOKOJICHUS
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XapaKTePU3YIOTCS MOJHBIM YAAJICHHEM CMa3aHHOTO CJIOS, YTO CIOCOOCTBYET JIOCTATOYHO
r1yOOKOMY TNPOHMKHOBCHHIO KOMIIOHGHTOB B TIOBEPXHOCTHBIH CJOW JICHTHHA U
JCHTHHHBIC KaHaNbIbl. JICHCTBHE CaMOMPOTPABIMBAIONIMX aJArC3MBHBIX CHCTEM Ha
CMa3aHHBIA CJIOW 3aBUCHT OT MX PH, XHMHYECKOro cOCTaBa, BPEMEHH U KOJIUYESCTBA
annnukanui [3,4, 55] :

Puc.1. FI/I6pI/mHLH/I ciou an UCIoJIb30BaHUU cucteMbl A. O6o3nauenus: [ —
nentuH, ' — rubpuaneiii cnoit, Il — mnmomOupoBouHbli Matepuan. Okpacka
reMaTOKCHIMHOM H 303uHOoM. YB. 1000.

Puc. 2. FI/I6pI/mHLH/I CJIOM TpHM ucnonb3oBaHuu cucteMbl b. OOo3znauenums: I —
nentuH, ' — ruOpuaneii cnoif, Il — muomOupoBouHbli Matepuan. Oxpacka
IeMaTOKCHIMHOM U 503HHOM YB. 1000

Puc. 3. FI/I6pI/mHLH/I ciou an HCIONB30BaHUH cHCTeMBl B. OGO3HAUeHHS! I -
nentuH, [ — rubpuaneiii cnoi, Il — mnmomOupoBounblii Matepuan. Okpacka
reMaTOKCHIMHOM H 303uHOoM. YB. 1000.

PC3YHBT&TBI HUCCIICAO0BAHUA IMO3BOJIAIOT MPCAIIOJIOXUTDL, YTO IPHW HCIIOJIb30BAHUU

3



cucTeMbl A, nMmeronieit 6osee Beicokoe 3HaueHue pH, cMazanHblil cioilt Moauduuupyercs
1 BKJIFOYACTCA B COCTaB FI/I6pI/IIlHOFO CJIO, UEM M OIIPCALIIACTCA €T0 OoJplIas TOJIIMHA 110
cpaBHEHHIO ¢ Ipyrumu matepuanamu. Cuctema b, umes pH < 1,0, pacTBopsieT cMa3aHHBII
cion MMOJHOCTBbIO, HO HC IIPOHUKACT B HOBGpXHOCTHBIfI clou AJCHTHUHA U JOCHTHUHHBIC
KaHaJbIIbI TaK FJIy6OKO, KaK CUCTCMBI IIATOT'O ITOKOJICHUS.

BruiBoabl:

1. TOJII_HI/IHa FI/I6pI/II[HOFO CJI0s B ACHTHUHEC TI0CJIC IMPUMCHCHUA
CaMOIPOTPABJIMBAIOIICH aJre3UBHON CUCTEMBbI / TIOKOJICHUSI COCTaBWIJIA B CPEJIHEM 6 MKM,
qTO0 AOCTOBCPHO 6OJIBI_HG, 4cM II0CJIC IMPUMCHCHUA CaMOHpOTpaBJII/IBaIOI_Heﬁ aHFG3HBHOﬁ
cucteMbl 6 mokosieHus (1,8 MKM) U CHCTEMBI ISTOTO MOKOJCHUS (4 MKM);

2. FJIy6I/IHa IMPOHHUKHOBCHUA KOMIIOHCHTOB CaMOIIPOTPABIMBAIOIINX aJATrC3WMBHBIX
cucteM 6 U 7 MOKOJIEHWI B ACHTUHHBIC KaHaJIblbl CYINCCTBCHHO HE pa3iM4acTCsa U
COCTaBJILICT B CpCAHCM MCHCC 1 MKM, 4YTO 3HAUUTCJIbHO MCHbIIC, YCM Yy aHFG3HBHOﬁ
CUCTEMBI ITATOI'O MOKOJICHHUA.
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