3awumTa rna3s B cuctemMe MH(PEKLMOHHOro KOHTpPOs

Bobpuik A.B., OTkpbITbIi MHCTUTYT 380pOBbS

OneKTPOHHbIE BEPCUM AAHHOM CTaTby 1 APYIUX MHGOPMALMOHHBIX MaTepranoB, paspaboTaHHbix 1 u3naHHbIx OW3, npeacTaBneHb! Ha caiite OTKpbITOro
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CMNELWATU3UPOBAHHbIE 3ALLUTHBLIE YCTPOUCTBA [ANA IMA3

CylLecTByeT WMpOKoe pasHoobpasne 3aluTHLIX MPUCMOCOBNEHMA Ans TNas, U NpaBumbHbIi
BbIGOP B KaXOOi KOHKPETHON CUTYaLMW 3aBUCUT OT 0BCTOATENbCTB MOTEHLMANLHOTO pucka (T.e.
npvposa 1 pasmep OMacHOCTM), UCTIONb30BaHNS APYTVX MHAVNBUOYaNbHbIX COECTB 3alyThl U 0CO-
BeHHOCTe 3peHNs NoMb3oBaTeNs.

1. OprbImble 3awummHsle O4YKU

ObecneynBatoT HaAEXHYIO 3aLLUTy rna3 oT NPSMOro
nonaganus kanenb 1 GpbIar, YTo ABNSETCSA
A0CTATOYHbIM B GOMBLUNHCTBE KIMHUYECKIX CUTYa-
L. CoBpemeHHble 3alLuTHbIe 04KM (puc. 11 2)
WN3roTaBNMBAOTCS W3 NIETKUX YAAPONPOYHBIX MaTepy-
arnoB, CHabXaloTCsA aHTM3anoTEBAIOLLMM NOKPLITUEM,
a TaKke UMEloT creyyanbHyio dhopmy 1 Hagbpos-
Hble 06TIopaTopbI, yMEHbLLALLME BO3MOXHOCTb
3abpoca TBepAbIX M KUAKUX YaCTUL, Yepes BEPXHUE
1 BokoBble kpast 04KkoB. CyLLeCTBYIOT CreLparnbHble
3aLYNTHBIE 04K, KOTOPbIE MOTYT HafleBaTLCS NOBEPX

00bI4HbIX 04KOB (puc. 3). OfHAKO Npu CyLUeCcTBOBa-
/{\ HUM prcka 06UBHOTO NonagaHNs XUOKOCTH
é;{ Ha NuLo (HanpuMep, POHTaHMPYIOLLEe KPOBOTEYE-
'\

()

VHcbekumoHHbIe 3aboneBaHmns MOryT nepe-
[aBaTbCA Pa3NUYHbIMK MyTAMM, B TOM 4ucre Puc. 1
W Yepes crmaucTyto obonouky rnasa. K takum
BO3OYAUTENAM OTHOCATCS  MUKPOOPraHW3Mbl,
CnocobHble  Bbl3BaTb MECTHbE  MOpaXeHWs
KOHBIOHKTUBbI (HanpuUMep, afeHOBMPYC, BUPYC
NpOCTOro repreca, 30f0TUCTbINA CTAMITOKOKK),
a Takke Te, KOTOPblE Bbl3bIBAOT CUCTEMHbIE
WHGEKUMM (Hampumep, BUpYCbl rematutoB B
n C, BWY, puHoupychl v mip).

HVe Npy NOBPEXAEHNM CoCyaa) 3aLLUThI OTKPbITBIX
0YKOB MOXET OKa3aTbCsl HEAOCTATOYHO.

VHuuMpoBaHue Yepe3 KOHBLIOHKTUBY MO-
KET MPOW3oiTK, ecnin Bo3byauTens nonagaet Puc. 2
Ha KOHDBIOHKTMBY MpSMbIM MyTeM (Hanpumep,
¢ 6pbl3ramMv KpoBM UNKM Kannsmu, obpasyroLm-
MUCS MPW Kalne W YMxaHWu) U HempsiMbIM &K\
nyTeM, OT NPUKOCHOBEHWS K rna3am KOHTaMWUHU- \ .
POBaHHBLIMW pyKaMmu UM MHBIMU NpeaMeTamu. \ e
Gil™
A
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B Tex cutyauusix, korfa MeanuvHckve pa-
BOTHWKY MOTYT MOABEPraThCs PUCKY 3apaXeHus
MH(EKLMOHHBIMI 3a60NEBAHNAMN Yepe3 KoH-
TakT C KOHBIOHKTMBOW, HEOBXOAMMO MCronb- Puc. 3
30BaHWE 3aLUUTHBIX YCTPONCTB Ansi rmas’. BHe
3aBMCMMOCTM OT JMarHo3a nalveHTa TpW Hau-
fonee TUMUYHBIX MOKA3aHWs s MPUMEHEHNS
3alUMTHBIX YCTPOWCTB /NS FN1a3 BKITKYaloT:

2. 3aKpbimble 3auumHble O4YKU (OYKU-KOHCEep8hbl)

1. MeguumHck1e npoLeaypbl, CONpoBOXaa-
foLLmMecs puUCKOM Pa3bpbI3rMBaHUS KpPOBW MMM
UHbIX BUONOTMYECKNX XXMAKOCTEN.

2. MeauumHckvie npoLeaypbl, CONPoBOXaa-
loLmecs 06pasoBaH1eM aspo3onent.

3. Pabota Ha pacCTosHUM MeHee MeTpa
OT MalLWEHTOB C KALLNIEM UM HACMOPKOM.

MOMMMO  MHGEKLMOHHOTO KOHTPONS, AaH-
Hble YCTPOWCTBA HEPeAKo MPUMEHSIOTCH Ans
3aWuTLl rnas oT XMMWUYeckux (bpbI3rn AesuH-
(DEKTAHTOB M [PYriX arpeCCUBHbIX XUAKOCTEN),
(hu13nYecknx (nasepHoe W ynbTpadroneToBoe
U3Ny4YeHNe) 1 MexaHuyeckux (neTsiime TBep-
Able YacTuubl, Hanpumep, npu obpabotke 3y6-
HbIX NPOTE30B) BO3AENCTBUI.

1 0BbluHble 04KM ANS KOPPEKLIMN 3peHmst He obecneumsa-
10T HAZEXHOW, 8 KOHTAKTHbIE NINH3bI — BOODLLE HUKAKON
3aLUNTBI [11a3 OT MH(ULMPOBAHMS

Puc. 4

Puc. 5

BbInyckatoTcs ¢ NpsIMOiA BEHTUNALMEN, HENPSMOA
BEHTUNSALVWEN W repMETUYHbIE. OTOT TUM YCTPONCTBA
MpY NPaBWbHOM NOATOHKE MNOTHO NpuneraeT

K KOXe nuua 1 obecneynaeT MacuMarnbHyio 3amTy
KOHBIOHKTWBbI OT BpbI3r, a3p030Mei 1 KaLLneBbIX Ka-
nenb (puc. 4). CyLecTBYIOT creuuanbHble 3aluUTHbIe
NaHopamHbIe 0YKY C yNyyLieHHbIM 60KoBbIM 0630-
pom (puc. 5). OgHako, Byayum BbICOKO3(dEKTHBHBI-
MM B 3aLLWTE [M1a3, 04KM-KOHCEPBbI He 3aLyLiaT

0T OpbI3r ¥ a3po30rielt Apyrue YacTu nuua.



3. Jluyesble Kpatbl 4. Uzonupyrowue ycmpoticmea Orisi O4UUEeHUsT 8030yxa, CHabXXeH-
RS AN B 0TAM4ME OT 04KOB, 06e- Hble nuyesou 3awumoti (puc. 7)

— CreynBalT 3aluTy He

TOMbKO [11a3, HO W OpyriX
obnacteit nuua. OkpaH
[OMKEH 3aKpbiBaTh NNLO
cHM3y Ao nopbopopka,
a ¢ 60koB — A0 YPOBHA
YLUHBIX PAKOBMH, YTO Mpe-
[OTBpaLLaeT nonagaHue
Puc. 6 kanenb Ha nuUO Yepe3

kpas akpaHa (puc. 6).

[peaHasHayeHsl B NEpByIO ouepenb Ans
3aLNTl OPraHoB [bIXaHWsi, HO Mpy 3TOM
elye 1 obecneymBaloT BbICOKUIA YPOBEHb
3awmTbl  rma3. [logobHble ycTpoicTBa
B BiJe 3aLLMTHOTO KaroLOHa Wiu Macku
3 3MaCTUYHBIX MaTepuanoB WCMomb3y-
10TCS, Hanpumep, B COCTaBE COBPEMEH-
HbIX MPOTUBOYYMHbIX KOCTIOMOB U Mpef-
Puc. 7 HasHayeHb! AN NPUMEHEHUS B YCIIOBUAX
4pe3Bbl4aitHoO BbICOKOTO pucka (Hampumep,
B 04arax HeKoTopbIX 0c0B0 OnacHbIX MHAEKLMIA, NPy NpUMeHeHUn GakTepuonoru-
4ecKoro OpyXxus 1 np.).

BHe 3aBucuMocTV OT TUNa 3aLyTHOrO NPMCNOCOBNEHNs ANs a3 31O YCTPONCTBO JOMKHO ObITb KOMCDOPTHBIM B MPUMEHEHNM, OCTABNATb [JOCTATOuHYI0 CBOGO-
By Nepudepunyeckoro 3peHus 1 obecneunatb NOTHY0 BesonacHyo noaroHky. OBbiuHo B JTMY HeobXxoAnMO Hanmume HECKOMbKIX Pa3nnyHbIX TUMOB U pa3mMepoB
TaKux yCTPONCTB. Bbibop 3aLUuTHBIX NpucrnocobneHni Ans rnas LOMKeH OCYLLECTBNATLCS HA OCHOBE aHann3a KOHKPETHbIX YCMOBMA Kakaoi NpoLeayps!, a Takke
C Y4eTOM MOTeHLManbHO BO3MOXHOTO KoHTakTa. OCOBEHHO MONe3HbIM 1S NpaBUibHOMO BbIGOpa W UCMONB30BaHNS TakuxX YCTPOCTB MOXET OKa3aTbCsl TLiATEeNb-
Hblll aHanW3 aBapuiHbIX cUTyaLuin B JaHHoM JTTY.

Kom6uHupoeaHHasi u cneyuanusupoeaHHasi 3aujuma

3aluTHbIE YCTPOICTBa s Ma3 oBecneunBatoT Gapbep ANs MHAEKLMOHHbIX MaTepuarnoB 1 0BbIMHO UCMOMb3YIOTCS B COMETAHUN C PYTMU CPEACTBAMM
WHOMBUIYanbHOM 3alUuThl, HANPUMeEp, NepyaTkamy, Xanatami v np. 3aluTHbIEe 04K YACTO NPUMEHSIOTCS COBMECTHO C XUPYPrYECKUMI MackaMy U Pecriparo-
pamu, KOTOpbIE 3aLLMLLAIOT YacTb KOXW NILA U [ibiXaTemNbHble NyTy. [Ins 3aluThl BONOCKCTON YaCT TON0BbI UCTIOMb3YHOTCH MEANLIMHCKIE LWanoYkv 1 GepeTsi.

B ycnosuax BO3[ENCTBUS arpecCUBHbIX XMMUYECKMX BELLECTB NULIEBbIE 3KPaHbI MOTYT UCNOJIb30BaTLCA Kak AONOTHEHWE K O4KaM-KOHCEpBaM.

C yyeTom 0cobbix NoTpebHOCTEN B psife MEANLMHCKAX CreLmuanbHOCTe! 3allUTHbIE YCTPOUCTBA AMs FMa3 MOryT CHabXaTbCs AOMONHUTENbHBIMU (YHKLMS-
MM, Hanpumep, OpaHXeBble CTeKMNa B CTOMaTonormM Ans paboTsl ¢ ynbTpaduneToBbIMM NaMnamu 4nsi OTBEpAEHNs NIoM6 1 np.

MoemopHoe ucnonb3oeaHue 3aWuMHbIX ycmpoilicme Onsi 2nas3

Ha pbiHke CyLlecTBYET NULLb OrpaHNYeHHOE YMCTIO OHOPA3O0BbIX MPUCMOCOBNEHNI ANs 3alLUThI a3, Tuna 06-
NerYeHHbIX 9KPaHOB U3 TOHKOIA MIeHKM, KOTOpble MPUKPEMMSITCS K BEPXHEMY Kpato XMpyprudeckon mack (puc. 8).
BOMbLUMHCTBO YCTPOUCTB AN 3alUuThI rN1a3 npegHasHaueHbl Ansk MHOrOKpaTHOMO UCMOMNb30BaH!s U TPEBYIOT [e3iH-
(hekLmn Nocne NpuMeHeHMs.

B cnyyae noTeHumanbHoi KoHTaMUHaLMK Noboe 3alLMTHOE YCTPOWCTBO CeAyeT CHUMATb, A0TParuBasich TOMbKO
[0 TeX YacTell, KoTopble (DUKCUPYIOT €ro K ronoBe (T.e. MIAaCTUKOBbIE AYXKKM, ANacTUYHble NMEHTbI, 3aBA3kW) U COOT-
BETCTBEHHO MOTYT CYMTaTbCsl OTHOCUTENBHO «4MCTbIMMY. He crepyeT AoTparvBatbCs A0 NepenHeit 1 GokoBbIX Ya-
CTEl YCTPOWCTBA (T.€. NIMH3 OYKOB 1 MPO3PAYHOTO 3KPaHa), Tak Kak NPy OKadaHUM MEAULMHCKOM MOMOLLM UMEHHO 3TH
MOBEPXHOCTU Hanbomnee BepOSTHO MOryT ObiTb KOHTAMWUHUPOBAHbI MPY MoNagaHnv as3po3osien, kanmen unm BpbiIar.
! B JIMY onsa kaxgoi npoLeaypbl BBICOKOTO pucka AOImKkeH ObiTb pa3paboTaH NpOTOKON C YETKOW NocrnefoBaTenbHo-
Puc. 8 CTbH0 CHATUSI MHOMBWAYaNbHbIX CPEACTB 3aLMThI, YYWTHIBAIOWEN KOMOWHMPOBAHHOE WCMOMNb30BaHWE PasnnyHbIX
CpeacTs.

YcTponcTBa 3aluThl a3, npeaHasHavyeHHble Ansi MHOTOPa3oBOro MCMOMb30BaHWs:, MOCNE CHATUS NOMELLAoTCs B OTOENbHY0 MapKMPOBaHHYKD €MKOCTb.
OtgencHble TUMbI yCTpOVICTB AN rna3 no3sBosialoT NPoBOAUTL CTEpUnn3aunto TepMn4eckumMm MetTodami, HO B GonbLUMHCTBE Clny4aeB noAroToBka K NOBTOpP-
HOMY WCMNONb30BaHWIO BKMOYaeT yaaneHune 3arp;|3HeHm71, o6p360TKy2 npeHasHa4eHHbIMU Ona 3Toro AeSMH(beKTaHTaMVI, NpOMbIBaHNEe U BbICyLLUUBaAHKE.
HeKOTOpre 3allnTHbIE I'IpVICFIOCOGJ'leHMFI OndA rnas3 MoryT Takxe noasepratbCa AeKOHTaMUHaUMK B cneumanbHbIX KaMepax, OCHaLLeHHbIX 6aKTepVILI|VIﬂ,HbIMVI ynb-
Tpac1oneToBLIMM NTamMnamm.

[Mp MOBTOPHOM MPUMEHEHMM BO BCEX BO3MOXHBIX Crnyyasax HaCToATeNnbHO pPeKoMeHOyeTcA, 4ToObI  KaXAbIiA Meﬂ,pa60THMK nucnonb3oBan TOJbKO
MHOMBMOYanbHbIE CPEACTBA 3aLUWTbI MNas, YT0 NO3BONAET obecneunTb nx NNOTHYIO MOATOHKY, a TaKXe MUHUMU3NPOBATbL PUCK 3KCNO3MLUK ONnd Apyroro nonb3o-
Batens.

2 QuucTky 1 06paBOTKY 3alUUTHBIX YCTPOICTS /S TM1a3 CrieayeT NPOBOAMTS B repyaTkax

TJTIOBYC

PaspabotaHo v nsnaHo YuebHo-KoHcynbTaumorHbM LieHTpom OTkpbiToro MHcTuTyTa 3a0poBbst B pamkax npoekta MMIOBYC B 2009 roay.
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