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B COYETaHUM Cc aareansom V NOKONEHMA, U NOIeBOLLNATHAA KepamMmKa, NpU NpenapupoBaHmMun B npegenax eHTUHa
BCe nccnenoBaHHbie maTepuasibl o6nap,ar0T 3KBUBA/IEHTHbIMU 3HAYEHUAMU NPOYHOCTU.
Kntouesble cnoBa: ¢0TOKOMI’IO3VITH bIA maTtepuan, Ccromatonornyeckana Kepamuka, rpaHmua NPpoYHOCTU Ha OTPbIB.

PHYSICAL PROPERTIES OF RESTORATIVE MATERIALS AT DIFFERENT PROFOUNDNESS OF PREPARATION OF
HARD TISSUES OF TEETH

Vodoriz Ya. Yu.

Abstract. Nowadays, there are two different approaches to the treatment of defects of hard tissues of anterior
teeth. There is a direct recovery method with composite materials and an indirect method with the usage of ceramic
restorations. The issue of choice an optimal method of the preparation of hard tissues for appropriate types of
restorations is relevant. Some scientists raised the question of choice between direct composite resin restorative
techniques and indirect ceramic techniques. The choice of many authors leaned towards indirect ceramic restoration
because of their better physical, mechanical and esthetic properties.

Aim. Working on this publication, we wanted to highlight some physical properties of the most commonly used
composite resin restoration materials and dental ceramic materials.

Object and methods. For the experiment intact teeth (premolars, incisors) were selected (extracted according
to orthodontic prescriptions). For the experiment selected teeth were prepared from the vestibular surface to a
corresponding depth, within enamel or dentine. Totally 60 teeth were selected (30 prepared within to dentin, 30
with the depth of preparation within the enamel). The technique of determining of the tensile strength means the
determining of the destructive force value on the sample. The tests were performed on the universal AUTOGRAPH
AGS-J tearing machine, which provides an effort of 0-12 kN. The speed of the clamps of the machine is (5+0,5) mm /
min. The tensile strength was calculated by the formula: A=F /S * 0,0981, where: F — the destructive force at which
the sample is destroyed, kgf; S — the surface area at which the destruction occurs, cm?.

Results and discussion. The results of the studies have shown that the average tensile strength (kgf / cm? in
samples, which have been thermocycled, and prepared within the dentin, for the EsthetX and V generation adhesives
was 35.07 + 6.08; VIl generation adhesive — 16,92 + 1,99; EX3 -32.24 + 2.83; IPS Empress — 25.86 + 3.34. In samples
prepared without dentine exposure: for the EsthetX and V generation adhesives, on average, was 51.9 + 5.53; with
the VIl generation of adhesive —33.08 + 2.27; EX 3 —49.61 + 8.82; IPS Empress — 34.34 + 3.84.

Conclusions. According to our research, the most effective bonding relationship with hard tooth tissues was
present is the composite resin Esthet X in combination with the adhesive of the V generation, and the EX3 field-
spatic ceramics if the preparation was performed within the enamel. The strength of all investigated materials is in
the same range, but taking into account the factor of water absorption and aesthetic stability, field-spatic ceramic
and leucite glass based ceramic should be considered as the material of choice.

Prospects for the further research. This study is promising and requires an augmentation of samples quantity for
studying in order to get a greater reliability. Also a promising tactic seems to be further studies of other physical and
chemical properties of materials (shear strength, abrasion resistance, color stability etc.).

Key words: light curing composite resin, dental ceramic, tensile strength.
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38’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-A0CNIA-
HUMKU pobotramu. [laHa poboTta € dpparmeHTom H/P
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0117U004778, TepMiH BUKOHaHHA 2016-2021 pokwu.

Bctyn. TexHONOriT BUTOTOBNEHHA KapKacy AyroBoro
npoTesy MNOCTIMHO YAOCKOHANOITLCA Ta OHOB/OKOTb-
cA. Ui 3miHM cTOoCytOTbCA, B OCHOBHOMY, 3aCTOCOBYBa-
HUX MeTasieBUX CNNaBiB, AyONt0BaNbHUX Ta KepamMiyHMX
Mac, KOHCTPYKLLT OKpeMunx enemeHTiB 610renbHOro nNpo-
Te3a, a TAKOXX BUKOPUCTAHHA AOCKOHaNiWux npunagais
Ta obnafHaHHA: NapanenomMeTpis, apTUKYNATOPIB, TOLLO
[1,2]. Ta, nonpwu Bci HOBALLi, TEXHONOTiYHWI 3MicT Nabo-
paTOpPHMX eTaniB BUrOTOB/IEHHA AYroBMX NpoTesiB Npo-
TArom 6araTbox AecATUAITL 3aAULWABCA He3MIHHUM [3].

BnpoBaaxeHHs undpoBux TexHonorii, 3okpema CAD/
CAM, B opTOneanyHy CTOMATO/IOriK0 BMBENO Ha AKICHO
HOBMI piBEHb TOYHICTb MAAHYBaHHA, MOAENIOBAHHA Ta
6e3nocepeiHe BUTOTOBNEHHA KapKacy AyroBoro nporte-
3y [4,5,6].

MerToto i 3aBAaHHAM [aHOi po60TK ByB NOPIBHANb-
HUI aHani3 nabopaTopHMxX eTanis BUIOTOB/IEHHA Kap-
Kacy Ayrosoro rnporvesy 3a KaacuyHoto Ta 3a CAD/CAM
TEXHONOTIE.

O6’ekT i meTopau pocnipKeHHA. O6’ektom pocni-
OXEHHA CTanu TEXHONOrii BUrOTOBNEHHA KapKacis Ay-
roBoro NpoTesy MeTo4oM MOPiBHANBHOIO aHanisy. [ina
LOCATHEHHA MEeTW i BUPiWEeHHA MOCTaBAEeHUX 3aBAaHb
Ha MoAenAx oAHOro i TOro ¥ camoro nauieHta M., 42
pokKiB, npoBeaeHi nabopaToOpHi eTann BUrOTOB/IEHHSA
KapKaciB AyroBoro nporesy: NepLioro — 3a KAaCUYHOK
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TEXHOJIOTIEID, @ APYroro — 3 BUKOPUCTAHHAM
CAD/CAM.

KnacuyHa TexHonoria BUroTOBNEHHA KapKacy
blorenbHoro npotesy fobpe onucaHa B NiTepa-
Typi i He NnoTpebye AeTanbHOro BUKNaAeHHA. Bu-
roToBAeHHA Kapkacy 3a CAD/CAM TexHonorieto
3AiNCHIOETHCA HACTYMHUM YUHOM:

1) OTpUMaHHA aHAaTOMIYHOrO BIAOUTKY i BU-
rOTOB/IEHHA IHAMBIAYaNbHOI IOXKKM;

2) oTpMmaHHA OyHKLiOHaNbHOrO BiABWTKa 3
BMKOPUCTAHHAM CheujiafbHUX MaToBuX BiabwuT-
KOBMWX MaTepianis;

3) cKaHyBaHHA QYHKLiOHaNbHOrO BiABGUTKA
nicns Moro obnpucKyBaHHA crnewia/ibHUM CBIiTN0
BigOMBAOUMM CrIpeem;

4) KoHBepTaLis OTPUMaHUX pe3y/bTaTiB CKa-
HYBaHHA y undpoBmin Gopmat, OTPMMAHHA Bip-
TyanbHOI MoAenNi Ta BCTAHOBNEHHA i y BipTyanb-
HOMY apPTUKYNATOPI;

5) BMBYEHHA KOMN'tOTEPHOT Mogeni Lwenenwu
Yy BipTyasibHOMY napasielomeTpi i BU3HAYEHHA
ONTMMANBbHOIO LWAAXY HaKNagaHHA mnpoTesa.
Mporpama aHani3ye HaxuA i po3TallyBaHHA OMoO-
pHUx 3y6iB meTogom BMBOpPY, OAHOYACHO no-
Kasyloun BEAUYMHY peTeHLiMHOI 30HM. Ha puc.
1 npeactaBneHo GoTo AoCNigKYyBaHOI mogeni y
BipTya/lbHOMY MapasieNoMeTpi i3 BKa3aHMM BU-
6paHMM ONTUMAZIbHUM HaxWA0M MoZeni Ta Ha-
ABHUMM PETEHLIMHUMM 30HAMMU;

6) HAaCTYMHMM KPOKOM € MigrotoBka mogeni
8o aybnioBaHHaA. Ha puc. 2 npeacrasneHo ¢oTto
BipTyaNbHOI NiATOTOBKM Mogeni A0 Ayb6atoBaHHSA
(3anoBHeHHs 3arMBUH peTeHLiMHOI 30HK);

7) BipTyanbHe ayba0BaHHA mogeni;

8) MmoaentoBaHHA Kapkaca ManbyTHboro 61o-
renbHOro npoTesa Ha BipTyanbHit mogeni. OgHieo 3
0cobNMBOCTEN LbOro eTany € NepLloYyeprosa BipTyab-
Ha NOCTAHOBKA LUTYYHMX 3y6iB y BipTyasbHOMY apTUKY-
NATOPI, @ NOTIM aBTOMATUYHE MOAEOBAHHA KapKacy 3
YyPaxyBaHHAM LLiIbHOCTiI Mi3K3yBHUX KOHTaKTIB;

9) 3MmoAeNboBaHNI BipTyanbHUI KapKac APYKYHOTb i3
6e3301bHOT N1acTMacu Ha 3D npuHTepi. Ha puc. 3 npes-
cTaBieHo $OTO BUroToB/IeHOro meToaom 3D ApyKy Kap-
Kacy 4yroBoro npotesa i3 6e330/1bHOI NaacTMacy;

10) Kapkac i3 6e330/1bHOI NaacTMacK NaKyeTbca B
KIOBETY i 34iMCHIOETLCA INTBO. Ha puc. 4 npeactaBieHo
¢$oTO BigIMTOrO MeTaneBoro Kapkacy 6toresibHoro npo-
Te3y Ha rincosii mogeni. Kapkac rotoBuin gns nepegadi
oro B KAiHiKy Ans nepesipKu.

Pe3ynbTatM pocnig)KeHHA Ta iX 06roBopeHHs.
MnaHyBaHHA Ta MNPOEKTYBAaHHA KOHCTPYKLIi Ayroso-
ro npoTtesa 3a JAOMNOMOrOI chneljiasbHO po3pobie-
HUX KOMM'IOTEPHMX NpPOrpam AO03BOASE YHUKHYTU
cy6’ekTMBHOrO dakTopy. BUBUEHHA Mogeni y BipTyanb-
HOMY MapanenomeTpi Aornomarae BMObpaTH HaibinbL
ONTUMaNbHUI LWNAX BBEAEHHA AyroBoro npovesy, Aae
MOMAMUBICTb HAOYHO nobaumTn 06’em peTeHuiHOT
30HMU. AKLWO KOPOHKa onopHoro 3yba mae HefOCKOHany
dopMy UM HEAOCTATHBO BUPAXKEHMNI €KBATOP, NPOrpama
cama «niakaxe», B AKOMY HanpAmi cnig, 34iiMcHioBaTH
MNOro KopekLito WAAXOM BUrOTOB/JEHHA BoreNbHOT Ko-
POHKM, WO € CYTTEBOIO MepeBarol nepes KNacuyHow
TexHosnorieto. MpUBIYHUKM 3aranbHOMPUNHATOI TEXHO-
NOTii MOXKYTb CKENTUYHO 3ayBa*KMTM, LLLO TaKyY XK MaHiny-
NALII0 MOXKHA BUKOHATKM i 6e3 3acTocyBaHHA LMbPOBUX

Puc. 1. ®oTo BipTyanbHOi Mmoaeni BepXHbOI LWenenu nig 4ac BUBYEHHA

y napanenomertpi.

Puc. 2. BipTyanbHa nigrotoBka mogeni Ao Ay6ni0BaHHA.

TexXHonorin. Ane X, ue byae nocutb NpmubamnsHo i rpybo,
6e3 3a3HayYeHHA NOTPIOHOT BeNUUYUHM 3iwiniboByBaHHA
TBEPAMX TKaHMH 3yba i Bizyanizauii 6axkaHoi popmu maii-
OYTHbOT KOHCTPYKLT KOPOHKN. 3 METOI MaKCMManbHOrO
BiZLHOB/IEHHA KYBa/IbHOI ePEeKTUBHOCTI Ta AOCATHEHHSA
BMCOKOF0 ecTeTUYHOro edpeKTy CrnoyaTKy 3A4iNCHIETHCA
NMOCTaHOBKA WTYYHWUX 3y6iB y BipTyaNibHOMY apTUKyNA-
TOpi, @ BXKe MOTiM aBTOMAaTUYHE MOZE/NIOBAHHA KapKa-
cy. MNauieHT Mae MOXAMBICTb 3asganerigb nNobaynTn
BUIMAL MalbyTHbOro NPoTe3y Ta OLHUTU eCTETUYHICTb
po3TallyBaHHA efieMeHTiB diKcauil. BUKopucTaHHa ans
NMTBa APYKOBAHOrO Ha 3D npuHTepi KapKacy i3 6e330/b-
HOI M1IACTMACK NiABULLYE TOYHICTb NOCAAKKN KapKacy Ha

i -
| -
r

Puc. 3. doto KapKacy ayrosoro nporesa i3 6e3301bHOI N1acTMacK.
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OMOPHI 3ybK, WO € KPALUM, HiK NMTBO Ha KepaMiyHil
mogeni.

BucHoBKU. [lOpiBHIOKOYM pe3ynbTaTM BUKOHAHHA
KOYHOrO eTany njaaHyBaHHA, NPOEKTYBaHHA Ta BUrOTOB-
JIEHHA KapKacy AyroBoro npoTe3y, MOXHa 3 BNEBHEHiC-
Tio cTBepaxyBaTy, wo CAD/CAM TexHonorii MaloTb pAg
nepesar i € NepcnekTMBHUMMK A8 3aCTOCYBaHHA Yy b6to-
reNbHOMYy NpoTe3yBaHHi.

MepcnekTnBM NoganblUnX gocaiaxeHb. [na gocar-
HEHHSA HalbiNbWw ONTUMANbHUX ECTETUYHUX PE3YNbTaTiB
34ilicHIOBaTM Nigbip Ta MOCTAaHOBKY LWTY4YHUX 3y6iB 3

ypaxyBaHHAM AaHMX ONTUYHOrO BigBbUTKY 06MYua na-

Puc. 4. CyuinbHONAUTHIA KapKac 6lorenbHOro npotesy. LiEHTa.
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NOPIBHANbLHI ACMEKTU TEXHONOTIA BUTOTOB/IEHHA KAPKACY BIOTE/IBHOTO MPOTE3Y

Epuc /1. b., AsopHuk B. M., TecneHko O. I., Ky3b I. M., Tymakosa O. b.

Pesiome. BnposaaxeHHa CAD/CAM TexHonOrill B OpTONeAnyYHy CTOMATO/OFi0 BUBE/IO HA AKICHO HOBUIM piBeHb
TOYHICTb NNIaHYBaHHA, MoAetoBaHHA Ta 6e3nocepeHE BUTOTOBNEHHA KapKacy AyroBoro npotesy. MeToto i 3aBaaH-
HAM [aHoi poboTK 6yB NOpPIBHANBHUIA aHaNi3 NabopaTopHMX eTaniB BUFOTOBAEHHA KAapKacy AyroBoro npotesy 3a
KnacuyHoto Ta 3a CAD/CAM TexHonorieto. MopiBHIOOUYM pe3ynbTaTi NaaHyBaHHA, MPOEKTYBaHHA Ta BUrOTOB/IEHHSA
KapKacy AyroBoro npotesy, MOXHa 3 BNeBHeHICTIo cTBepayeaTtH, wo CAD/CAM TexHonorii MatoTb psag, nepesar i €
nepcnekTMBHUMM A1A 3aCTOCYBaHHA Y BroreslbHOMY NPOTE3YBaHHI.

Kniouosi cnosa: CAD/CAM TexHonorii, AyroBuiA NnpoTes.

CPABHUTENbHBIE ACNEKTbI TEXHONOMMUM U3roTOBJIEHUA KAPKACA BIOTE/IBHOIO MPOTE3A

Epuc /1. b., AiBopHuKk B. H., TecneHko A. WU., Ky3b I. M., Tymakosa E. b.

Pestome. BHegperme CAD/CAM TexHONOTMIA B OPTONEAMNYECKYHO CTOMATO/IONMIO BbIBE/IO Ha KAYECTBEHHO HOBbIN
YPOBEHb TOYHOCTb NJIAHUPOBAHUA, MOAENIMPOBAHMA U HENOCPEACTBEHHOIO M3roTOB/IEHUA KapKaca AyroBoro npoTe-
3a. Llenbto 1 3apayeli gaHHoM paboTbl 6bln cpaBHUTEbHbIM aHAIM3 N1abopaTOPHbIX 3TaNOB U3rOTOBAEHMA KapKaca
[OYroBOro rnpotesa no Knaccmyeckon n no CAD/CAM texHonornn. CpaBHMBanA pesynbTaThl MN1aHMPOBAHNUA, MPOEKTU-
POBaHUA 1 M3rOTOBEHWUA KapKaca AyroBOro npoTtesa, MOXHO C YBEPEHHOCTbIO yTBepKaaTb, 4uto CAD/CAM TexHo-
JIOTUN UMEIOT PAS NPEUMYLLECTB U ABAAIOTCA NEPCNEKTUBHBIMU A8 NPUMEHEHUSA B BIOreIbHOM NPOTE3MPOBAHUM.

Kniouesble cnosa: CAD/CAM TexHONOrMM, Ayrosoi npotes.

COMPARATIVE ASPECTS OF MANUFACTURING TECHNIQUES FOR THE FRAME OF AN ARCH PROSTHESIS

Yerys L. B., Dvornyk V. M., Teslenko O. I., Kuz G. M., Tumakova E. B.

Abstract. The technologies of manufacturing the arch of the arch prosthesis are constantly being refined and
updated. The introduction of digital technologies, in particular CAD/CAM, into orthopedic dentistry has led to a
qualitatively new level of precision in the planning, modeling and direct fabrication of the arch of the arc prosthesis.

The purpose and tasks of this work was a comparative analysis of the laboratory stages of the production of the
arc prosthetic framework on the classical and CAD/CAM technology.

The object and methods of research. The object of the study was the technology of manufacturing arch arches
prosthesis by the method of comparative analysis. To achieve the goal and to solve the tasks on the models of the
same patient M., 42 years old, the laboratory stages of the manufacture of arch arches have been carried out: the
first — on the classical technology, and the second — using CAD/CAM.

Classical construction technology arch prosthesis well described in the literature and does not require detailed
exposition. Making frame for CAD/CAM technology is as follows:

1) receiving an anatomical imprint and making a personal spoon;

2) obtaining a functional imprint using special matte imprint materials;
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3) scanning of a functional imprint after its spraying with a special light reflecting spray;

4) converting the received scanning results into digital format, obtaining a virtual model and installing it in a
virtual articulator;

5) studying the computer model of the jaw in the visual parallelogram and determining the optimal way of ap-
plying the prosthesis. The program analyzes the inclination and location of the supporting teeth by the method of
selection, while showing the size of the retention zone;

6) the next step is to prepare the model for duplication;

7) virtual duplication of the model;

8) simulation of the framework of the future bell-proof prosthesis on the virtual model. One of the peculiarities
of this stage is the primary virtual arrangement of artificial teeth in a virtual articulator, and then the automatic
modeling of the frame, taking into account the density of interdental contacts;

9) the simulated virtual skeleton is printed from ashless plastics on a 3D printer;

10) a frame made of ash-free plastic is packed in a cuvette and casting is carried out.

Results of the research and their discussion. Planning and designing an arc prosthetic design with the help of
specially designed computer programs avoids the subjective factor. The study of the model in a virtual parallelogram
helps to choose the most optimal way of introducing an arc prosthesis, makes it possible to visually see the volume
of the retention zone. If the crown of the reference tooth has an imperfect shape or an insufficiently expressed
equator, the program itself will “prompt” in which direction it should be corrected by making a crochet, which is a
significant advantage over classical technology. Proponents of common technology may be sceptical of the fact that
the same manipulation can be performed without the use of digital technologies. But, this will be pretty rough and
rough, without specifying the required amount of polishing the hard tooth tissues and visualizing the desired shape
of the future crown design. In order to maximize the restoration of chewing efficacy and achieve a high aesthetic
effect, an artificial teeth are first arranged in a virtual articulator, and then the automatic modeling of the frame. The
patient has the opportunity to pre-see the appearance of the future prosthesis and to assess the aesthetic location
of the fixation elements. Using for casting a printed on a 3D printer with a frame made of ashless plastic increases
the accuracy of the boarding of the frame on the support teeth, which is better than casting on the ceramic model.

Conclusions. By comparing the results of each stage of planning, designing and fabricating the arch of the arc
prosthesis, it is safe to assert that the CAD / CAM technologies have a number of advantages and are promising for

use in arc prosthetics.
Key words: CAD/CAM technology, arc prosthesis.
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YKpaiHCbKa MmeAuyHa CTOMaTooriyHa akagemia (m. MonTasa)

3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMKU poboTamu. CTaTTa € GparmMeHTOM iHiLiaTUBHOI
HayKoBO-A0C/iAHOI poboTu Kadbeapu nicnaannIoMHoT
OCBITM NiKapiB cTOMaTosoriB-optonesis «Bnams cTo-
MaTONOTYHUX KOHCTPYKLiM M maTepianiB Ha npoTesHe
nosie Ta aganTauiliHi BNacTMBOCTI opraHiamy. [epkas-
HWI peecTpauiiHmii Homep 116U004188».

Bctyn. 3Ha4yHOro ycnixy opronegmyHa CTOMaToNorisa
pocarna B 40-50-Ti poKM, KoM B NPaKTUKY Byaun Bnpo-
Ba KeHi aKpWioBi NnonimepHi matepianu Ta po3pobne-
Hi TeXHO/OriT BUrOTOB/IEHHA 3 HUX Pi3HUX BUAIB 3yBHMX
npotesiB. Halibinblu WMPOKE BUKOPUCTAHHA Monimepu
OTPUMANWN ANA BUTOTOBAEHHA 3HIMHUX MJIACTUHKOBUX
npotesis [1]. Y 6inblIOCTi KpaiH CBiTy aKpWi0Bi nonime-
pY 3a/MWAl0TbCA OCHOBHMM H6a3ncHUM MaTepianom Ans
Pi3HMX BUAiIB 3HIMHUX KOHCTPYKLil 3y6HUX npoTesis, a
B YKpaiHi, 32 4aHMMM pi3HMX aBTopiB, 95% BCiX 3HIMHUX
3yH6HUX NPoTe3iB BUTOTOBAAKOTLCA i3 aKPUNOBUX MNACT-
mac [2].

baraTopiuHuit KNiHivuHMIA gocsig poboTu 3 nonimep-
HUMMK maTepianamun JO03BOINB BUABUTU HE TiSIbKK iX NO-
3UTUBHI AKOCTi, ane 1 Heponikn. Cepen OCTaHHIX oco-
6AMBe MicLie HaNeXKUTb HeoCTaTHIM Qi3UKO-MexaHiuHil

POS_ortop@umsa.edu.ua

MiLHOCTi 6a3unciB NpoTesis, HAABHOCTI 3a/IMLKOBOrO MO-
HOMepY Ta BN/INBY MOro Ha TKAHWHM NPOTE3HOTO N0XKaA i
BeCb OopraHiam nauieHTa [3].

B OCHOBY BMHMKHEHHA NPOTE3HWX CTOMATUTIB NO-
K/laZeHa KoHUenLis 3ananeHHA ciM3080i 060/10HKM No-
POXKHMHKM poTa. HaBiTb Npu BiACYTHOCTI KNiHIYHUX Npo-
ABiB 3ananbHi npouecu 36epiratoTbea. s NPOTE3HMX
CTOMATUTIB XapaKkTepHUi nonimopdHuin nepebir — Big,
6e3cMMNTOMHOrO B Nnepiog, pemicii 4o BUpaxKeHUx anep-
riYyHux nposnsis [4].

MexaHiYHWUI, anepriyHni, XimiKo-TOKCUYHWUI Ta Bak-
Tepia/fibHUIN BNAIMB aKpunoBux 6Hasumcis, Hagani npo-
ABNAETLCA 3aNa/ibHO-PEAaKTUBHUMM 3MiHAMU TKaHUH
NPOTE3HOr0 JI0}Ka, NPOTE3HOro MoAA i cAn3oBoi 060-
JIOHKM MOPOXKHWUHM poTa B Winomy. Cansosa 060/10HKa
NMOPOXKHUHU pOTa MPUCTOCOBAHA A0 KOPOTKOYACHOro
CTUCHEHHA | HaBiTb A0 MepioAuYHOI Manoi TpaBmaTu-
3auii npun npuiomi ixi. B Toi e Yac 3HIMHWUI NNaCTUH-
KOBMI NPOTE3, AK MaCUBHE CTOPOHHE TiZI0 B NOPOXKHUHI
poTa, € MOCTINHUM NOAPA3HUKOM C/AN30BOI 06ONOHKM
[5]. NnacTMHKOBMI NpOTE3 NepesaE KyBaNbHUI TUCK Ha
npunaerny camsosy 0H60NOHKY, 3aTPUMYE CaMOOYMLLEH-
HA MOPOXXHUHM POTA, WO MPU3BOAUTL A0 MOPYLUEHHA
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