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Pesiome

AKTyanbHOCTb. B 0OO/IbLUMHCTBE CJly4aeB [IPUYUHON Pa3BUTUS BEPXYLUEYHOro MepuoaoHTUTA SIBJISIETCS
BHYTPpUKaHasibHass UHGeKUUs, a ee nepBoHaYaIbHOe J1e4eHNe — TPaanLNOHHOE SHAO0LOHTHuYeckoe nedyeHune. Owmnbku
npy  9HAOAOHTUHYECKOM JIEHEHUN OObIYHO CBSI3@Hbl C TEXHUYECKUMU OrpPaHUYeHUsIMU, KOTOPbIE [PEernsTCTBYIOT
aaekBaTHOMY BHYTPUKaHa/IbHOMY MUKPOOHOMY KOHTPOJIIO B CJIOXHOM MUKPOAHATOMUM CUCTEMbI KOPHEBLIX KAHAJI0B.
Jaxe nocne 3SHAOAOHTUYECKOrO JIEYEHUS] K3-3a CJIOXKHOU BHYTPEHHEeV MUKPOaHatoOMuy KOPHEBbLIX KaHasoB
Heyfa4a MOXET COXPaHsSTbCs. B aTuX KJIMHUYECKMX CUTyaumsx Obl10 [0Ka3aHO, YTO anuvkasbHasi MUKPOXUPYPrus
SB/IIETCSI abTePHATUBOW AJ151 K/IMHUYECKOro 1e4YeHUs1 9TUX MHPeKkuni. B nocnegHne roabl npou3OoLLin pasandHble
TEXHOJ/IOrMYECKNE [AOCTUXEHUS B 0071aCTy anukasabHOW Mukpoxupypriv. OYeHb BaxHO [10JIyYUTb arnukasabHylo
repmeTusaumio. C 37O Lesbio MUHepPasibHbIi TPMOKCUAHbIV arperat (MTA) wupoko ncrnosib3yeTcsi B CTOMaTOoJ10M M.
Lensb. Vi3yyeHne naoTHOCTM 0OTypaummy KOPHEBbLIX KAHA/I0B B 3aBUCUMOCTY OT METOAMKN 3aMeLUNBAHUS] U BHECEHUS
maTtepuana B kaHas. Marepuanbl u metoabl. ViccnenoBaHus rnpoBoguancbe Ha 30 cTaHAapTHbLIX akpusioBbIX
TPEHUPOBOYHbIX 6/10kax ¢ 3aaaHHov 30-rpanycHol kpuBu3Ho kaHana (Dentsply). lo npoBeaeHus nccnenoBaHns BCe
610km GblNIV B3BELLIEHbI HA BbICOKOTOYHBIX BECax C TOYHOCTbIO onpeaeneHuns macchl A0 0,1 mr Sartorius CPA225D-0CE
(Gottingen, lepmanus). 3atem o6pasubl obpabatsiannck Ni-Ti-uHcTpymeHTom Wave-OnePrimary 025.08 (Dentsply)
Ha pabo4yro anmHy 16 Mm ¢ mcrniosb3oBaHnem aHaomoTopa Wave One. B ripouecce MHCTPYMeHTaslbHOVM 06paboTku
ocylyectsasnace uppurauvs 0,05% pactBopom rurnoxsaoputa Hatpus. [locne BbiCyluMBaHUS KaHasnoB GYyMaXXHbIMU
nMHamu Bce akpuioBbie 610Ky MOBTOPHO B3BELUNBaINCh. bioku cnydariHbiM 06pa3om Oblaiv pacrnpeneseHsl Ha LUeCTb
rpynn (no nate 6710K0B B KaxXA0V) v 6blav 06TypupoBaHbl pas3HbIMy MeToankaMmu matepuaniom «Pytcun» (benopyccusi)
C UCMN0/Ib30BAHNEM PYYHBIX Y MEXaHUYECKUX MHCTPYMEHTOB: 1 rpyrnna — py4yHoe 3amMeLunBaHue C Py4YHbIM BHECEHNEM
matepuasna C rnoMoLbiO naarrepos, 2 rpynna — py4Hoe 3ameluvBaHne ¢ BHECEHUEM C MOMOLLbIO yibTpa3dByka (10
cek.), 3 rpynna — mexaHn4yeckoe 3aMelunBaHne C PYYHbIM BHECEHNEM MaTepurasa C rnoMoLLbIo rnaarrepos, 4 rpynna —
MexaHn4yeckoe 3aMeLlnBaHne C BHECEHMEM C NMOMOLLbIO YIbTpa3Byka, 5 rpyrnna — pyyHoe 3aMeLunBaHne C BHECEHNEM C
nomMolLLbIO yabTpasByka (2 cek.), 6 rpynmna — py4yHoe 3aMeLLINBaHNe C BHECEHUEM C MOMOLLIbIO HEMNPSIMOU Y/IbTPa3BYyKOBOW
KOHAaeHcaumnu (2 cek.). Pe3ynbrartsel. VIcrnoib30BaHne 3BYKOBOWV U y/IbTPa3BYKOBOV KOHAEHCALMU 3HAOLOHTUYECKUX
r1710MOMPOBOYHbIX MaTepuasioB B TEHEHUE Masioro BpemeHu (2 cek.) no3Bosset 60siee roMoreHHo nioMbupoBaTh
KopHeBovi kaHas 3yba. BeiBogbl. XOTs cTOMaTo/10ry 0ObIYHO UCIOIL3YIOT PYYHOE CMELUBaHNE v 0ObIYHOE BBEAEHNE
MTA, atu meTonbl He Oblay CBSI3aHbl CO 3HAYUTEJSIbHBIM MPEUMYLLECTBOM B OTHOLUEHUU MJI0THOCTY 3arOJHEHUS 10
CPAaBHEHUIO C MEXaHNYECKNM CMELLIEHNEM 1 3BYKOBOW KOHAEHCaLUnei B TeHeHNE KOPOTKOro nepmnosa BpeMeHu (2 cek.).

KnrodyeBbie cnoBa: anvkasibHbIV IEPUOAOHTUT, MUKPOXUPYPIUSs, MOBTOPHOE S3HAOLOHTHUYECKoe edyeHne, MTA.

OCHOBHbI€ MOJIOXEeHNs
1. icnonb3oBaHne aBToMaTnyeCckoro CMecuTesisi No3BOJISIET PABHOMEPHO 3aMeLunBaTh MaTtepunas ¢ MUHUMAaslbHbIM
BKJIDYEHWEM [1Y3bIPbKOB BO34yXa.
2. bonee npogomkutenbHoe BosaevictBue (10 m 6osiee cekyHna) oTpuuaTesibHbiM 006pa3oM CcKa3biBaeTCsl Ha
MJI0THOCTYM MJIOMOMPOBAaHMNSI KAHAJI0B.

Treatment success at the stage of obturation of root canal
system

MANAKT. N.!, DMS, professor, head of the department

KLUIKO K. G2, dentist

MITRONIN V. A2 associate professor

'Belarusian state medical university, Minsk, Belarus

?12-th State department of dentistry, Minsk, Belarus

*Moscow State University of Medicine and Dentistry named after A.l. Evdokimov,
prosthetic dentistry and gnathology department

Indodowmua | Ton 17 01/19 1 kcodepwanuro



UccnepoBanue ‘ 434

Abstract

Relevance. In the most cases periapical pathology is caused by intra-canal infections and its initial treatment is
by conventional endodontic treatment. Endodontic failure is usually associated with technical limitations that prevent
adequate intra — canal microbial control in the complex microanatomy of the root canal system. Even after the endodontic
retreatment, owing to the factors of complex internal microanatomy, the failure may persist. In these clinical situations,
apical microsurgery has been proven to be alternative for the clinical treatment of these infections. Various technological
advances in the area of apical microsurgery have occurred in recent years. It is very important to obtain apical seal.
With this purpose mineral trioxide aggregate (MTA) are widely used in dentistry. Aim. To evaluate and compare the fill
density of mineral trioxide aggregate (MTA) produced by mechanical and manual mixing as well as the effect of sonic and
ultrasonic (indirect activation) agitation during placement. Materials and methods. There were 30 acrylic transparent
blocks with 30 -degree curved canals (Dentsply) used. All blocks were pre-weighted to the nearest 0,1 mg using a
digital electronic balance (Model CPA225D-0CE, Sartorius, Gottingen, Germany) and then instrumented using Wave
-OnePrimary 025.08 (Ni-Ti) rotary file (Dentsply) on the working length 16 mm. During instrumentation each canal was
irrigated with 1 ml of water. Upon completion of instrumentation, the canal was dried with paper point. Each instumented
block was weighted again. All blocks were randomly divided into 6 groups (with 5 specimens in each group) and obturated
with different techniques with MTA which was also prepared by mechanical and manual mixing: 1st group — MTA manual
mixing and insertion into the canal using N-Ti plugger; 2nd — manual mixing and sonic condensation, 3rd — mechanical
mixing and manual insertion with a plugger, 4th — mechanical mixing and sonic condensation (2 s), 5th — manual mixing
and sonic condensation (2 s), 6th — manual mixing and indirect ultrasonic condensation (2 s). In our experiment we
used belarussian MTA (Rootseal, Belarus). After MTA setting all blocks were weighted. We used the weight of the MTA
as an indicator of fill density because the formula for density is: Density = Mass/Volume. Results. Mechanical mixing of
MTA and its sonic condensation during 2 s resulted in a greater fill density than that achieved using manual mixing and
conventional insertion (with Ni-Ti plugger). Conclusions. Although manual mixing and conventional insertion of MTA are
usually used by dentists, these techniques were not associated with a significant advantage in term of fill density over
mechanical mixing and sonic condensation during short period of time (2 s).

Key words: apical periodontitis, microsurgery, endodontic retreatment, MTA.

Highlights
1. Automatic mixing of MTA give more better homogenic results with minimal oxygen bubbles.
2. Longer mixing (more 10 seconds) gives negative results on density in root filling.

Cpeav npuymH, Bbi3biBaOWMX 3aboneBaHnsa anukanb-
HOr0 NEPUOLOHTA, OCHOBHON ABNSETCH Hanuyne nepcu-
CTUPYIOLLEN MHPEKLMN B KOPHEBOM KaHase, YTO CBA3aHO C
HEey[0BETBOPUTESNIbHO NPOBEAEHHbIM 3HA0A0HTUYECKNM
nedenuem [1-3]. BocnaneHne nogaepXxmBaeTcs rnaBHbIM
06pas3omM 3a CcYeT HanMumMs rHUIOCTHOrO pacrnaja B Ka-
Hane 3yba 1 NOBTOPHOE, rPaMOTHO NMPOBEAEHHOE SHAO-
OOHTUYECKOE neyeHre B OONbLUVMHCTBE Clly4YaeB ABNSETCS
yCMNELWHbIM 1M MNO3BONSET KYNMPOBAaTb BOCMANINTENbHbIN
npouecc [4-7].

B HacTosilee Bpems Bpadm-ctomatonorn Pecnyonukm
Benapyck ncnonb3ytoTt knaccudukaumo MKB-10, B kOTO-
pon anukanbHOMY NepuoaoHTUTY npuceoeH kopn K04.5.
OpHako Noaxon K eyeHunto 3yb60B, MMEIOLLLNX OOMHAKOBbI
OMarHo3, He ABNsieTCca 0A4HO06Pa3HbIM 1 BapbMPYET OT MO-
BTOPHOIO 3HA0A0HTMYECKOrO Ie4eHNS A0 SKCTakLmm 3yba
[8-11].

Bbibop MeToaa neyeHus 3y6OB C XPOHUYECKUMU Nepu-
anvkanbHbIMX Oo4YaraMy OOOHTOMEHHOW MHGEKUMN 3aBU-
CUT OT:

+ 00LLero CoCTosHUS OpraHM3ma naumeHTa, ero rotoB-
HOCTW ero K COTPYOHUNYECTBY;

* COXPaHHOCTU KOPOHKOBOW YacTu 3y6a;

* B3aMMOOTHOLUEHUS BEPXYLUEK KOpHen un 6nusne-
Xallyx aHaTOMUYeCcknx o6pas3oBaHnii YeNOCTe;

* COCTOSIHUA TKaHeln anmkasbHOro nepnoaoHTa.

[na oueHkn nocnegHero LenecoodbpasHO UCMNONb30-
BaTb nHaekc CBCT-PAI (Periapical index based on Cone
Beam Computed Tomography), koTopbiii 6bin1 pa3dpaboTaH
Estrela et al. B 2008 rony v siBnsgeTcsa nepsBbiM nepuanu-
KasibHbIM MHOEKCOM, OCHOBAHHbIM HA TEXHOJIOMMMN KOHYC-
HO-JTly4eBOW KoMMbloTepHOW ToMorpadun (KJIKT). Mepwna-
nuvkasbHasa oecTpyKums KocTHom TkaHu Ha KJTKT oueHumBa-
€TCs B TPEX NI0CKOCTAX (LeYHO-HEeOHOM, Me3no-gmctab-
HOM W OmaroHasbHOW) B COOTBETCTBYIOLLEN NporpamMme.
3HadeHne CBCT-PAl onpepgensetca B Hanbosee LWMpoKoi
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obnacTtu nopaxenus. CBCT-PAI cocTonT na natu katero-
puvii 1 ABYX OOMNONHUTENbHbLIX MEPEMEHHbIX (Tabn. 1).

Mcnonb3ysa gaHHbIM MHOEKC, MOXHO COBMECTHO C XU-
PyproM-cToMaTonoroM OnpeaennTb TakKTUKy JieYeHus
ON51 KOHKPETHOro 3yba, a Takxxe oueHUTb 3OPEKTUBHOCTb
OTAANIEHHbIX PE3YNIbTAaTOB BMELLaTeNbCTBA.

CnenyeTt 3aMeTUTb, 4TO, HECMOTPS HA 3HAYUTENbHbIE
ycnexuv AeHTaNbHOM UMMNaHTanorum, He TpebyeT cneuu-
aNbHbIX [0Ka3aTeNlbCTB OFPOMHOE MPEMMYLLECTBO CO-
XpaHeHnss COBCTBEHHbIX 3yOOB Yy MALVEHTOB, MMEIOLLMX
naTonorMyeckme U3MeEHeHUs B OKOJIOKOPHEBbLIX TKAHSX.
CoxpaHeHue Takmx 3y60oB LLenecoobpasHo Kak C 9KOHOMMU-
YEeCKOW TOUYKM 3PEHUs], TaK N C TOYKM 3PEHUS MEPCNEKTUB
dYHKUMOHANbHbLIX pPe3ynbLTaToB NedeHns. B nocnepHue
rogbl BO BCEM Mupe B0NbLIOE BHUMAHWE CTanu yaensatb
LUIMPOKOMY BHeAPEHUI0 3yO0COXPaHSAIOLWNX Onepaumii,
NPON3BOAMMbIX H2 aMOynaToOpPHOM XUPYPruyeckoM npu-
eme [11, 4,5, 12].

Tabsmua 1. Kogbl U kKputepuu,
ncnonb3yemblie B uHpekce CBCT-PAI

Table 1. Codes and criteria used
in the CBCT-PAIl index

KonnyectBeHHble M3MeHeHNs MUHEPaIbHON CTPYKTYPbI
KOCTN

SHaueHue

WNHTaKTHas nepuanukasibHasi KOCTHas CTPYKTypa

[vameTp nepuanukanbHoro npoceetieHns 0,5-1 mm

[vameTp n nepuanukanbHOro NPOCBeTIeHNs 1-2 MM

[luameTp nep1anmkanbHoro NpocBeTNeHUs 2-4 Mm

[lvameTp nepuanukanbHoro NpocBeTAeHNs >8 MM

YBenuyeHne nepuanukanbHoii KOPTUKaIbHO KOCTHOM TKaHM

0
1
2
3
4 [lvameTp nepuanukanbHoro npoceeTeHns 4-8 mm
5
E
D

[lecTpykums nepvanukanbHO KOPTUKABLHOW KOCTHOM TKaHM
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YcnewHoe BbINONHEHWE OAHHbIX BMELLATENIbCTB 3aBU-
CUT OT NPaBUJIbHOM NOArOTOBKM KOPHEBOIO KaHana 3yba.
Llenamun SHOOAOHTUYECKOro JieYeHUs Ha JaHHOM 3JTane
ABNAIOTCH:

* yhanieHne MHPUUMPOBAHHOIO AEHTUHA;

+ CTepuansaums CUCTEMbI KOPHEBbLIX KAHAJIOB aHTUCe -
TUYECKUMU npenapaTamu;

+ paBHOMepHas TpexmepHas o06Typaumsa KOPHEBOro
KaHana Ha BCEM NPOTAXEHUN;

+ TwaTesbHaa repMeTmdaumns anvkasabHOW TPeTU KOop-
HEBOro KaHana.

B HacTosLee BpeMsa oNng LOCTUXEHUA HALEXHOro 3a-
rnevyaTblBaHUS HUXHEN TPETU KOPHEBOrO KaHasfa UCMNoJfib-
3yeTcd maTtepuansl rpynnsl MUHEpan TPUMOKCUA arrpera-
T0B (MTA).

Bce matepuansl rpynnel MTA npepnctaBnset cobom
OBYXKOMIMOHEHTHYIO CUCTEMY MOPOLUOK / XUAOKOCTb, Npu
CMeLlUMBaHUM KOTOPbIX 00palyeTcs LEMEHTHOE TEeCTO.
Behruv op. nokasanu, 4To MexaHM4YeCckue CBOMCTBa CTOMa-
TONOrMYECKUX LLEMEHTOB MOTYT M3MEHATLCS B 3aBUCUMO-
CTuK OT crnocoba nx 3amelunsaHus. Kleverlan n gp. B cBoux
1“ccnefoBaHUaX BbISCHUAM, YTO COOTHOLLEHME MOPOLLOK
/ XMOKOCTb MpU 3aMeLlunBaHNN MaTepuanoB TakXe Oka-
3bIBAOT BJINSHME HA NPOYHOCTHbIE XapakTepPUCTUKU CTO-
MaToJIOrMYECKNX LLEMEHTOB. TakuMm 06pa3om, Ha ero Ko-
HEeYHble CBONCTBA, &, COOTBETCTBEHHO, U HA KIIMHNYECKYIO
3hPEKTUBHOCTb, 3HAYUTENIbLHOE BIIMAHNE OKa3blBaeT Kak
MeTOoAMKa NPUroTOBNEHUS MaTepmnana, Tak u cnocob BHe-
CEHWSA B KOPHEBOW KaHasl.

LLEJIb UCCNTIEAOBAHUSA

N3yyeHre naoTHOCTM 06TypaumMm KOPHEBbLIX KaHanoB
B 3aBMCUMOCTU OT METOAMKN 3aMeLLMBaHUs U BHECEHMS
MaTepuana B KaHas.

MATEPUAJIbl U METOAbI UCCJNTEOOBAHUSA

WccnepoBaHua npoBogunmnck Ha 30 cTaHAApPTHbIX
aKpUIOBbIX TPEHMPOBOYHbLIX Bs10Kkax ¢ 3agaHHon 30-rpa-
noycHom kpmBudHowm kaHana (Dentsply). o npoBeneHus
nccnenoBaHnsa Bce 6/10KN Obin B3BELUEHbl HA BbICOKO-
TOYHbIX BECAX C TOYHOCTbIO onpeneneHns maccol 4o 0,1 mr
Sartorius CPA225D-0CE (Gottingen, lepmanus) n cnyyai-
HbiM 06pa3oM pacrnpenenieHbl Ha WeCTb rpynn (Mo naTb
OG/10KOB B Kax o). Bec 6,10KkOB CTaTUCTUYECKM HE pasnn-
yancsa n coctasmn 3421,00 £ 0,03 mr (p > 0,05).

3aTtem o06pasubl o6pabdaTeiBanmch Ni-Ti-MHCTPYMEHTOM
Wave+OnePrimary 025.08 (Dentsply) Ha paboyyio AnvHy
16 MM ¢ ucnonb3oBaHmemM aHgomoTopa Wave One. B npo-
LLecce MHCTPYMEeHTaNlbHOM 06paboTkmM OCyLLeCcTBsNaCh
mppuraumsa 0,05% pacTBopom runoxaoputa HaTpus. Mo-
Ccne BbICYLUMBAHUS KaHanoB OyMaXHbIMWU MUHaAMU Bce
akpunoBble 6710k NMOBTOPHO B3BelumBanuchb (3409,00 *
0,02 mr; p > 0,05).

[Janee Mbl MpousBOOMIN 3aMelUMBaHWE MaTepua-
na «Pytcun» cornacHo pekomMeHgauMsm npou3BoauTe-
N1 B COOTHOLLUEHUM MOPOLLOK / XUOKOCTb, paBHbIM 3:1.
3amewmBaHue OblI0 Kak Py4YHbIM, Tak U C WUCMOJIb30-
BaAHMEM CMeunasbHOro aBTOMATMYEeCKOro CMecuTens
OrthoMTAAutomixer (BioMTA, Kopes), B KOTOPbI 3arpy-
Xanucb NIacTUKOBbIE Kancysbl C MatepuasioM U CMeLlu-
Bannck B TedeHne 30 cekyHa npu 4500 obopoTax B Mu-
HyTYy. BHeceHune matepuana npon3BoanIoCh C UCNOMb30-
BAHWEM PYYHbIX MarrepoB COOTBETCTBYIOLLENO pasmMepa.
O6Typaumsa cumTanach 3aBepLUeHHOW, koraa nopums MTA
[ocTurana BepxyLKku kaHana nnactukoBoro 6noka. B ka-
4ecTBe KOHTPOJIbHOM FPyNnbl Mbl BbIOpPasv NepByto rpynny
O/10KOB C PY4YHbIM 3aMeLUVBaHMEM MaTepmnana uh BHECEHN-
€M ero B KaHaJs Npy NOMOLLM PYYHOro nnarrepa.

UccnepgoBaHue

JndodoHmusna
— T

Hapsgoy ¢ TpaguuUMOHHOW TEeXHWKOW niaomMbupoBaHUS
HaMu Takxe ObINI0 NPOBEAEHbI YNbTPA3BYKOBAA B Teue-
Hue 2 cekyHp (UDS — A, Woodpaecker, Kutait) n 3sykoBas
(EndoActivator, Dentsply, CLLA) koHoeHCaUMM B TeYEHne
21 10 cekyHA.

PacnpeneneHne ucnbiTyeMblx 06pasyoB Mo rpynmnam
npeacTaBneHo B Tabnumue 2.

CnycTa cyTkm Bce O610KM NMOBTOPHO B3BELUMBANMUCH C
MCMOJIb30BAHNEM BbICOKOTOYHbIX BECOB.

[na oueHKM MAOTHOCTM NNOMOMPOBAHUSA (P) Mbl UC-
nofb30BaNu cneayLLyo Gopmyny: p = m/v,

roe m — macca BHECEHHOro B kaHan matepuana PyT-
CWJ1, MT;

v — 006beM kaHana, KOTOpbIA NOABEPrasicsa 3anosHe-
HUIO, MMS.

Tak Kak Mbl NPON3BOAMAN 0O6PABOTKY BCEX KAHANOB VH-
CTPYMEHTOM OAHOr0 TUnopa3mepa, a Macca yaoalleHHoM’
naacTMaccChbl N3 KaHaNOB CTAaTUCTUYECKM HE pa3nmyanach
(11,50 £ 0,01; p > 0,05), TO 06bLEM BO BCEX OOpa3LLax CyK-
Tancs OAMHAKOBbLIM U MPUHVMAICS 3a €ANHULLY.

Takvm 06pa3oM, Mbl UCMOJIb30BAIN MACCY BHECEHHOTO
B KaHan matepuana «PyTcun» Kak Kputepuini onpeaeneHms
NMAOTHOCTW.

PE3YJIbTATbI

B Tabnuue 3 oTpaxeHbl MacCbl BHECEHHOro B KaHan
Marepuana nocfie ero nosHoro oTeepxaeHus. JaHHble
3HAYEHNSA PACCHUTBIBANIMCh KaK pasHuLLa Mexay maccamm
6nokoB nocne v oo o6Typauun.

MNMpoBeneHHOE HaMK nccnegoBaHMe Nokasano, YTo 1c-
nosb30BaHMEe aBTOMATMYECKOro CMecuUTens naet 6onee
HaZ4EeXHbI U NPOrHo3mpyembln pesynerat (54,0 £ 0,3 mr
B 3-11 rpynne n 58,0 + 0,2 mr B 4-11 rpynne), NO3BOASET

Tabvua 2. PacnpepeneHvue akpunaoBbixX
3HAO0AO0HTUYECKUX GJIOKOB NO rpynnam
B 3aBMCUMOCTM OT cnocoba cMelnBaHus
U MeToZa BHEeCEeHNUsd MmaTtepuana B KaHan

Table 2. Distribution of acrylic endodontic
blocks in groups depending on the method
of mixing and the method of introducing
the material into the channel

Tpynna | Cnoco6 cMelumMBaHus MeToauka BHeCeHus
1 PyuHoi PyyHas ¢ ncnonb3oBaHnem nnarrepos
2 Py4Hoii 3ByKoBas koHpeHcaums, 10 cex.
3 MaLumHHbINA PyyHasi ¢ nCnonbL30BaHMEM niiarrepos
4 MawwmHHbIN 3BykOBasi KOHEHCALMS, 2 CeK.
5 PyyHoit 3BykOBas KOHAEHCAUMS, 2 Cek.
6 Py4Hoii Henpsimas Y3 — koHpeHcaums, 2 cex.

Tabnvua 3. Macca BHECEHHOro matepuana
PyTcun B noarotoBsieHHbIe 6/10KHK

Table 3. The mass of deposited material
Rutsel in prepared blocks

Fpynnbl nc- Macca BHeceHHOro matepuana, mr (p > 0,05)
cnepyeMbix .
06pa3uos Mepuana MeXKBapTU/bHbI/ MHTEpBaN
1 52 46 53
2 47 47 49
3 54 53 55
4 58 56 59
5 54 54 55
6 53 52 55
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VCKJIIOYNTb MOrPELUHOCTN, BOSMOXHbIE MPU PY4YHOM 3a-
MeLUMBAHUUM, a TakXe 3a KOPOTKOE BPEMS MPUrOTOBUTb
rOMOreHHbIN MaTepuasn, ¢ MUHUMAasIbHbIM BKJIIOYEHMEM
MOJIEKYJT KNCNOPOAa, YTO YMEHbLUAET MOPUCTOCTb LLleMEH-
Taun, COOTBETCTBEHHO, MO3BONSET 0O6eCcneynTb HAAEXHbIN
repMeTu3M KOPHEBOW MJOMOBI.

Mcnonb3oBaHne 3BYKOBOW U yNbTPa3BYKOBOW KOHOEH-
Caunii SHOOJOHTUYECKMX MIIOMOMPOBOYHBIX MaTepuanoB
B TEYEHMEe Manoro BpemMeHu (2 ¢) No3BOSISET FOMOreHHO
nnombupoBaTb KOPHEBOW kaHan 3yba (rpynna 4 — 58,0 +
0,2 mr; rpynna 5 — 54,00 = 0,24 mr; rpynna 6 — 53,40 £ 0,15
Mr). JLONOAHUTENBHO K 3TOMY HU3KOYaCTOTHbIE BOJIHbI, MO
OaHHbIM INTepaTypbl, MOTYT OKa3blBaTb MONOXUTENBHOE
B/INSIHNE HA (PU3UKO-XUMUYECKME CBOMNCTBA UCMOJb3ye-
MbIx MaTepuanos [8, 10].

Hawu nccnenoBaHus BbISIBUAWU, 4TO MCMOSb30BaHMe
3BYKOBbIX KONIebaHuii NO3BONSET A,00OUTLCA eLe BonbLuen
NIOTHOCTU MaTepuana, AEMOHCTPUPYS Ny4LlUUA Pe3yb-
TaT NO CPaBHEHUIO C yNbTPa3BYKOM (rpynnbl 5 1 6 cooT-
BETCTBEHHO), OAHAKO, TaK KaK 3Ha4YeHMe TOYHOrO KpuTte-
pusa ®uwepa 6bino Gonblie kKputudeckoro (p > 0,05),
Mbl MPUMEHUAN HYNIEBYIO FMNOTE3Y U cOenanu BbiBOA, 00
OTCYTCTBUU CTATUCTUYECKU 3HAYMMBIX PA3NNYUA MEXAY
[aHHBIMW METO4AMU B HALLIEM NCCIE00BAHUN.
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Takxe pe3ynbTaTbl 4AHHOIMO MCCNEeAOBaHWUA Npoae-
MOHCTPMPOBaANKN, 4To OONEee NPOOONXUTENbHOE BO3-
nencteue (10 n 6onee cekyHa) oTpuLaTesnbHbiM 06pa-
30M CKa3blBAETCH HA NIOTHOCTU MIOMOUPOBAHNS KaHa-
JI0B, 4TO, BEPOSATHO, CBA3AHO C BKJIIOYEHUEM MOJEKYI
KMcnopoga B MacCy M HapacTaHMeM ee MOpUCTOCTU
(rpynna 2).

BbIBOAbl
Ha ocHOBaHMM NPOBEAEHHOrO UCCAEO0BAaHUS MOXHO
caoenartb cneyloume BbiBOAbI:

1. icnonb3oBaHMe aBTOMaTMY4ECKOro CMECUTENS MNO-
3BONSET PaBHOMEPHO 3aMellvBaTb MaTepuan C MWUHU-
ManbHbIM BKJIIOYEHMEM My3blpbKOB BO3ayxa — 54,0 £ 0,3
mr (p > 0,05).

2. Vicnonb3oBaHMe ynbTPas3BykOBOW U 3BYKOBOM KOH-
OeHcaunn B TeYeHMEe KOPOTKOro MpoMeXyTka BpeMeHU
(2 cek.) NO3BONSIET OMOreHHO NMIOMOUPOBaTh KOPHEBOW
kaHan — 54,00 + 0,24 mr (p > 0,05).

3. KomburHaums aTux MeTooB AaeT onTMMalsibHbIn pe-
3ynbrat — 58,0 £ 0,2 mr (p > 0,05).

4. bonee npoponxutenbHasa KoHaeHcauus (10 cek.)
OTpULATENIbHO CKa3blBAETCS HA MJIOTHOCTU NaoMbupoBa-
Hug kaHanoB — 47,2 0,2 mr (p > 0,05).
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