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Safety in working with laser medical devices:

new standard regulations and real situation
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B paGoTe paceMorpens! pasnugnnie BOTIPOCE! O0¢cHmedeHHs
YCTaHOBKaMH. B uactHocTn,

AeHHsX, paboTalmux ¢ JIA3EPHOH MEAHUHICKOH TeXHHKO,

nazepuoii GezonacwoctTu npu padore c
ofpalieno BHEMAHHE HA 0COBEHHOC
AaX, H HeoOX0UHMOCTE MOCTOSHHOID CHETEMATHYECKOL'0 KOHTP

TA3EPHLIMHA METHITHHCKHMH

TH HOBBLIX HOPMATHBHBIX 10KYMEHTOR, IPHHATEIX B 20082012 ro-
018 YC10BHE cobirogenns GezonacnocTy B METHUMHCKHY YYpexK-
HeoGXo1HM0 Beerna HenoaLI0BATE cHenuabHbie 3AUHTHEIE 0MKH

K2K MeAMepCoHaly, Tak ¥ MallHeHTaM, IPHMEeHATE TOILKOD 34PErHCTPHPOBANHbIE B YCTAHOBJICHHOM TOPSIKE B Poc3nparnaasope
P® nazepHble MEIHIMHCKHE ANMAPATEI H TOALKO CHEMNANHCTAME TPOLIEANAMH CHIENHATH3NPOBANHBIE KYPChI 10 TPOrpaMme

«/IazepHas Menuunna»,
RA3EPHWH BEIONACHOCb, HOPMAMUBIbIE doKyMeHmb.

The article touches various questions of laser safety while working
the peculiarities of new documents adopted in 2008-2012 and to the
requirements in medical institutions where medical laser devices are

B HacTHoCTH N2 faze OI'Y «THIL JIM ®MBA PO», r. Mocksa, Kuioveasie cnoea: rasepnas Meduyuna

with medieal lasers. Namely, the authors draw attention to
necessity of providing a systemic control in observing safety
uscd. Both medical personnel and patients must used special

protective goggles; laser medical devices must be registered in Roszdravnadzor and, only specialists who have finished special
courses «Laser Medicine», namely in the State Research and Clinical Center for Laser Medicine in Moscow , have the right to
use these medical devices. Key words: safety in laser medicine, regulations.

Beepenne

Jlazeprr MPaKTHYECKH ¢ CAMOT0 MOMCHTA HX u300peTeHns, oko-
110 50 et ToMy Hazal, IPHMEHAIOTCS B MEIHITHHCKOH IpaKTHKe, 1
BCE 9TH F0/Ib! TCMA J123€PHOH Ge30MaCHOCTH 0CTaeTes AKTYANLHOM,
TOCKOMBEKY NOABIAKTCA HOBEIE JTA3CPHLIC AIIIIAPATEL H MEIMIHH-
CKHE TEXHOIOI'MH Ha HX OCHOBE, MEHSETCH 3aKOHONATEABCTRO,
Kpome Toro, Bce Gonbme Bpaueit cambix Pa3HBIX CHEIHATLHO-
CTCH, HHTEPECYIOUIHXCH Na3ePHEIMH TeXHOTOTHAMH, CTPEMATCS
BHCIPHTE JTa3CPHBIE MCTOIL! B HMCIOIIMICA apceHall sedeGHbix
CpeacTs. YKasanHeli (paxr Tpebyer ofecicyenus MaKCUMAJIbHO
BBICOKOrO KaeCTBa IIOATOTORKH CIICIHANIMCTOB B 3TOH OOTACTH.
Hemapom nporpamma cnermanusanus mo Kypcy «JlazepHas mMenu-
1unay [14] na9uHaeTCA MMCHHO C OCBOCHHA HABKIKOB GC30MACHOTO
IPUMCHEHHS Na3ePHOH MeTUIMHCKOH annaparypsL.

Obmue tpeboBanus k obeciedenuo nazepHoii besonacHocTH
OCHOBAHBL HA JIOCTATOYHO (YHAAMEHTANLHEIX HCCIENOBAHHSX,
TPOBEICHHBIX MHOTO €T Hazaz [22, 23], na HUX e 6a3upyoTes u
BCE HOPMaTHBHEIC NOKYMEHTEL, TpeGOBAHNA KOTOPHIX HEOOXOIUMO
CcOGIIONATE 110 BO3MOKHOCTH MAKCHMAILHO TIENaHTHIHO, ensio
Halled pafoThl SRIAETCH AKLEHTHPORAHHE BHUMAIHA HA 0COGO
BaKHBIX MOMECHTAX, KACAIOIIKXca 5e30MacHOro NpuMCHEHHS Ta-
3ePHOH MEMIIMHCKOH TeXHHKH,

3aTparusas yKasaHHYIO TeMy, MBI XOTE/TH Gbl TakKe paccesTh
HeKoTopkre 3abmysaern. Hampuwmep, P.J. Smalley [24] pexomen-
JIYET HE CTAaBUTL 3ALUMTY Ha OKHA, CCIIH 3eNeHbl Tazep (532 HM)
paboraer B kabuHere ¢ BUaOM Ha MapK, MOCKOMEKY, 10 MHEHHIO
4BTOPA, THCThA OEPEBBEB MMOINOTAT HANYHEHHE, H CRET Jazepa
HHKOMY HE HaHECET Bpela (ecid cIydaitno monamer s oxHo). Ho
H3BECTHO, YTO LBET 0OBEKTA ONPEACIAETCs CIEKTPOM OTpake-
HUS, T. €. 2€1€HbIE THCTRA NEPEBBES HE TOMIOMEAKT CBET 3E1EH020
llazepa, a nouTH MOMTHOCTRID €70 OTpakaroT! Crenorarensiio, s
YKa3aHHOH CHTYaUHH Ha/10 06S34TellbHO CTABHTE 3AUIHTY HA OKHa,
4 TAKOKE HE 0MYCKATH 3€/ICHOTO [{BETA B 0OPMICHHH MOMELIEHH.

Ects opHa Tema, koTopyio CHEAYET M3YYaTh OTIHENLHO.
A.B. Ilpuesxes ¢ coast. [13] cosepmienno CIPABEIHBO OTMe-
HAI0T, 9TO TPeGoBaHHs K HOPMHPOBAHNOCTH H3IIyUeHHS M 1pa-
BHJIA TCXHHKH Ge30MACHOCTH OCTAIOTCS TPHMEPHO TAKHMU Ke,
kaK, Hanpumep, Npu pafore ¢ na3epaMu B IPOMBIILIEHHOCTH,

OnHako nprMeHenne 1a3epoB B MeTHUMHE CTABHT 1 IPYIYIO
npobiemy, a uMento PazpaboTKy NpaBHIl TeXHHKH BE30MACHOCTH
AV NALHCHTOB, KOTIA «IAPA3UTHOMY» OBMYHEHHI0 MOTYT GbITh
HOABCPTHYTEL HC TOMBKO ITa3a H KOXKA YeiOBEKa, HO H M0G0
BHYTPCHHUH OPraH, HEMOCPEICTEEHHO ¢ KOTOPBIM He HIpPOH3BO-
JHUTCA MAHHITYISITHS.

B nacrosmuee mpems xocmeronoris (TepanesTiyeckas u xu-
PYPTHYCCKAS ) ABISETCA OHOM M3 METHLMHCKIX CTICHHANTBHOCTCH
[15], . . 310 BHA nearentHOCTH, HA KOTOPEBIH PacTIpoCTpanaeTCa
ActcTBre TIonoMkeH s 0 IMIeH3HPOBAIM METHLHCKO Jiedrens-
HOCTH (YTBEDKIEHO TOCTAHOBICHHEM IIpasuTenscrea P Ne 30
or 22.01.2007). Hauneii dakt pagyer, MOCKOJIBKY YCHAHBACTCH
KOHTDOIIb, B TOM HHCIIE ¥ € TOUKH 3PEHHs Ta3epHOi Ge30MacHoCT,
Ipusenem Tonbko omun MPHMED COBEpIIENHO Oe30TBETCTBEHHO-
FO MOBENCHNA, KOIJIA HE HMEIONIHE CIIEHHATRHOIO 00pasoBanus
“KOCMETOIIOrH» NIPOBONST JIA3EPHEIN meTaTyask B 0OIACTH Iias
MH(PAKPACHBIM JIA3EPOM COMHENTEABHOTO NPOUCXOKACHUS. B HOp-
MATHBHEIX JIOKYMEHTAX TOBOPUTCA O 3AILHTE OT OTPAKCHHOIO
HA1a3CPHOTO usmydenus MouHoctso 0,01 Br (10 MBT), npumcuse-
MOTO B (PM3HOTEPAIHH, 4 TYT CBETAT KIIHEHTY HCITOCPE/ICTBEHHO B
[la3a Ja3epoM MomHocTsi0 | BT u Gonee! Camoe crpamnoe, gto
9TO M3TYUCHHE HEBHIMMO IIIA30M, M HAHOCHMEIH BPE]| 3aMeTel He
cpasy. [l mpenoTRpaIcHHS MOnOBHbIX CHTYalUHH HeoOXonumo
MPOBSICHHE MOCTOAHHOH 0BpasoBarensHoil paGoTsl kak co cre-
UHATHCTaMH, TaK H C WX HOTEHIHATLHBIMH KIMCHTAMH,

Knaccupuraunn aazepuoii Meanuunckoii annaparypei,
0CcoBeNHOCTH pasTHyHOlM AUNMAPATYPBL M TEPMHHOI0IHS
IonatHo, w10 nMeHHo dHepreTHYECKIE NAPaMETPEL JIA3ePHON
HCTOIHHKA, B ICPBYIO OUEPETh, ONPENENAIOT YPOBEHE CTO OMACHO-
cru. B Poccuu npausta YCNOBHAA KIACCH(DHUKAIIHA METHIIHHCKHX
H1a3EpOB 110 HALPABNEHHAM HX TIPHMCGHEHHA ¢ 0D03HAYEHHEM THA-
1123018 MOIHOCTH:
maarnocrika (107-10 ° Br uan 0,1-1 MB1);
J43€PHAA TCPAIINS, HH3KOHHTEHCHBHOC /TA3CPHOE U3 TYIeHNC,
HWJIM (107°-10 " BT wm 1-100 MBT);
thoTonuHamMmyccras Tepaua, AT (107'-3 Br);
JazepHas Xupyprus (1-100 Br).
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“CpByHJ Pa3HOBHANOCTE JA3C¢POB MBL PACCMATPHBATE HE 6}",-'[,6&'1.
OHH aDCONTHO Ge301aCHE] IPAKTHYECKH TIPU JIFOORIN YCI0BHAX.
Jlazcpel, NpUMEHASMBIE B TEPATH, MOIYT OBITE OTACHBI /A
I7a3 B PCIKHX CIy4asx, IOCKOIBKY Hallc BCCIO:
MOIIITOCTH HE3HaYHTCIBIEL;
— METOAMKH KOHTAKTHLIC (C 3epPKaILHOH HACAAKOH) min 10-
TOCTHEIR, T. 8. BCE H3My'UeHHe ONToNasTed, He 0Tpakach
OT MOREPEHOCTH,
—  HeT HeODXOJHMOCTH CMOTPETh Ha 001acTh BO3IEHCTBHA, TeM
00.1ee CBCTHTH B IMa3a;
—  0BA3aTCIRHOC HATTHYHC 3aIIHTHEIX OUKOR 114 pabowem MecTe.

OCHORHYTO MPOBICMY B Ta3epHOH Tepanuy npeacrasiner obe-
CTICHCHHC FAPANTHRORBAHTO TPAMOTHOIO W OCO3HAHHOTD HCIIONE30-
BAHWA METOIHK, IIOCKOILKY NP HEBEPHOM 3aJaHHI apaMeTPOB
METOIHKH MOJKHO BBI3BAaTh OTBETHYIO PCAKIIMIO OPTAHM3MA, TTPAMO
MPROTHROTMOTOMHY IO (}}KH,"IHSMUI‘/{. PE].Z'}[')EI.GO'L‘K'E[ HAUIAM HHCTHTYTOM
METONOIOIHH Jla.aepﬂoﬁ Tepalny, OCHORAHHOI Ha q]yH,-"[fi.MCHTE_'[I:—
HOM MOHWMAHWH MeXanu3Mor acitetrua HMIH, cospnanue cucre-
MEI 0DyueHua (Crenrannzalni) 1 H3laHHe COOTBeTCTBY IR
yueOHOH THTeparype! (copMecTHO ¢ HayiHO-HCCIeI0BATCIBCKIM
ueHTpoM «MaTpHkey), a Taxske Ipyrad TaHoMcpHad paboTa B 0TOM
HaIPaBRTICHWH TOIROIAIOT MRAKTHICCKH MOAHOCTLI) HCKIIOMHTL
BOAMOWHOCTE HEBEPHOTD HPHMEHEHHA METO.

Jazeprsie anmapars! ana OAT, ocobeHHO O XUPYPIUI, HaH-
0o71ee omacHs! 1 TPeOVIOT IpH padoTe ¢ HUMH 0C000H BIHMATEE-
HOCTH.

licrm B anmapatax g nazepioi tepanun 1 AT nour seerna
HCHONLIYIOT JHOAHELE (IOVIPOBOIHHKOBEIE ) 1a3epEl, THTAIIHC-
¢l HH3KHMH HapsKeHHAMH Nopanka 2-3 B, To Xupyprudcckue
HAa3ephl gaiie seero razoesic (CO,) umu TReproTensinie (YAG:Nd,
KTP u ap.), Hcnoas3yioT HAMPAKEHHE B HECKOIBLEO KHIIoBousT i
IPEACTABIAIOT OIpPeleIeHHYI0 OMaCHOCTR € TOYKH 3PCHHS DICK-
TPHHCCKOH BAIIMTHRIL

McelieoBanus 10Ka3aii, 4T0 TEILIOBOS TIOBPEkIeHHE OHO-
TKavel 1101 Bo3gelicTBHEM XHPYPIHICCKOrO JIa3cpa NPHBOIMT K
BEICBOGOIKICTTMIO YIICPOIITRIX SaCTHIL, BUpycos, Daxrepuit, JHK
u Gomee 40 Tokewunnx razos [24]. Dru onacHble BbLIEIEHHA
croco0HBl HAHECTH CYLECTREHHbI BPel, B NepBYI0 OTepens,
MOCTONHHO PaboTaKLIEMy B NOMEIIeHHH nepcoHany. [lootomy
HCKITKHTCIBEHO BaJKHO HCIOMB30BATL MHOTOCTYIEHUATYH) Ha-
JCHTYIO CHETEMY DBaAKYULUHH 1 (1}!‘1.}[}3’1'1331_[}‘]}1 AbIM&, MAKCHMATRITO
UACTO MEHATE QHIIBTPBL, KOTOPBIE B HACATC TOMKNL ObITE cHab-
KEHBI HHIMKATOPOM 3arpazHeHna, He cylectsyer Macok, crocod-
HEIX 38JICPWATh BCE BPE/IHBIS BEIIECTBA, HO €CTH HX TIIATCILHO
[OATOHATL W MEHATH Kakdble 20 MHH, TO DTO B COBOKYITHOCTH
¢ ApYIHMH MepaMi o0ecIleduT TOCTATOHHO BRICOKUI yPOBEHD
3ALIHTL IEPCOHATA.

TTpu padote ¢ moutnemvu nazepami (OIAT 1 xupyprusa) rcerna
#eo0OX0IHMO TONB30BATECA CICIUHATLILIMH SAIHTHEIMH OUKAME
BCCM, KTO HAXOIIUTCS moMetieHru, (Jco0eHHO 3T BaXKHO B CIYyHac
H H[bpa}{pacmﬂx JE3epos, H3IYYEeHHS KOTOPRIX HCRHAWMO, BCIET-
CTBHE HET0 COTACTCA JOMKHOE ommymenue besonacHocti. Kpome
TOTO, ONCPATOR BCETIA JIOIKEH CMOTPETL HA OIEPANNOHHOE T10T1e,
T. €. NMOCTOSHHO KOHLEHTPHPYET 3Pe8HHe Ha JTa3epHOM NATHE, IO
HE MOsKeT poiiTi DecclieHO, ecli He 3alHILATE [Iasa.

OpHo BakHOE 3aMevaHue no repmMuHonorun. B Pocenn mon
aaseproil Tepanuell HoapasymeraroT mcmonnionanue HHJTH
MouHOCTEI 1-100 MBT Kag coctarnoit uactn duznoTepany.
HenasHo moARMRBIIYIOCH 3a pybeskomM dazepryio Teparno HHTH
CTaIH HA3eIBaTh low-level laser therapy (LLLT), Ho B PoccHH Tak
H OCTANCA COKPAIICHNBIH RapyanT naisadus. B Espone, CIIIA u
APYTHX CTPaNax TCPMHUM laser therap) HCloNL3Y 0T 11 ONIpee-
JEeHHS B HAUIEM TTOHHMAITHH XHPYPIHUSCKUX MAHUITYIIALHH XH-
PYPTHHEECKHMH TA3CPAMU ¢ MONHOCTEIO, HHOTIA JoXondmell 1o
ZCCATKOB BarT (UUMQOBKA NMLUA, ylaleHHe HoBooOpaszomanuii,
TATYHPOBOK H ,U[p,), Hauu KocMeTOIOrHn ITY TCPMHITQTOTHE 1101~

XBATHIIM, W CCITH MOCMOTPCTh KOCMETOUIOIMUECKHE HYPHAILL H
LPOTPAMMEBL MOCICTHUX KOCMCTONOTHYECKUX KOH(pepeHuni,
MBI YBHMM, UTO BCC Na3CPHRIC MAHUIVIMLHH TAM HA3BLB:
Teparnueii. 1o abconoTHo HEeRCPHO, XOTA OB ¢ Toil TOUKH 3peH!
4TO HOA0OHBIE MPOIETYPR MOTYT IPOBOINTE TOIBKO BPATH C
pypruveckod cnenmranusaici, KpoMe ToTo, TepMUH «TCparis
BRBOIHT B 'Stlﬁflyﬁi,ii{imle 1 B OTHOIIEHHH OC30mactoi ]’)Hﬁt’)TI;i C
na3epHoil anmapaTypofi.

Hopmarusnsie 10KyMelThI

B 2009-2011 rogax n ob1acTi odccrneucHNA TazepHoii 0e30-
MacHOCTH Ha4amTn IcHCTROBATE ORLIC HOPMATHEHBIC TOKYMET
COAEPIKAITHE KOTOPRIX TOPOH TPOTHROPEHHT IPVT IPYTY. ITO 05
BAXHBIH MOMETT, Ha KOTOPOM MBI OCTAHOBHMCS TIOIpoOHCE.

Hononnwrensuo x FOCT P-50723-94 (aeiicToyionero B =z-

cToAIIee Bpemst) [3] OblIM BBEISHbl HOBBIE CTAH/E@APTDI, COOTBEI-
CTBYIONINE MeskayHapodHsi — 'OCT PP MK 60601-2-22-2008 [&
u TOCT P M3K 60825-1-20009 [7], B KOTOpBIX YCTAHOBIEHO Cl2-
TYIOIICE PAEKMPORAHIE Ta3ePHOMH arapaTypel [0 CeMH KIacca
(B MOPANKE MOBBIMIEHHA YPOBHA onacHocTH): 1, 1M, 2, 2M, 3R
u 4. B 9THX cTAHIapTaX YCTAHOBIEHE! [ApaMeTPsl (JUIHA BOTEE
¥ MOIIHOCTB) H METOIbl HX KOHTPOJIL, HO3BO/SIOIHE KlaccHd
IIHPOBATE Ta3SPhl, IPEILABIAIOTCA COOTBEICTBY OLIHEe TpedoBasis
K MX KOHCTPYKLHH W MapKHPORKe g obecnedennsd Ge3omacsos
paboTEL ¢ J1azepHLiM 0D0PYILOBAITNEM.

TpehoBaHHA K MOMEILEHHAM H [IEPCOHANY HOBLIE CTAHJIAPTE
HC YCTAHABINBAIOT. JTH BOHPOCH! pernaMeHtupytores Casll
2.1.3.2630 [17], rue B HacTH obecneueHus D3011ACHOCTH [IPH HC
TIOTR30BAHHMHN TazepHoil annaparypel socuponzsogures Canll
5804-91 [16]. B »Tux I0KYMEHTAX JHAa3ePHbIe HCTOUHHKH pazie-
JeHnl TOMLKO Ha 4 Knacca mMa3cpHoil 0e30MacHOCTH ¢ 3aIaHHEEN
QUPEUSIEHHEM.

Knacce nasepnoii
OTACHOCTH ; i
PMOK | CanlluH | MeAHuMHbL i(:auli'mu 2.1.3.2630)
60825-1- | 2.1.3.2630 | )
2009 |
IlonmocTrio GesomacHbie
Ja3epsl, T. &, IIPH OIHOKD
Hnariocti- | oM Bo3AcHcTRHI KO E-
1. IM L Kil, 1a3epHas | pOBaHHLIM® H3TyueHHeM He
repans HPEACTARIHRYT OIHACHOCTH
TPH ODTYHCHIH T4 U
KOMH.
Jlazepr!, KOTTHMHpPOBAHIIOS
HAMYUCITHE KOTOPBIX Npei-
| CTABMIAET OMACHOCTE 1IPH
| 00y UEHHH IV1a3 HITH KOKH,
5 M 3 Jaseprag | a quduyaro oTpaskeioe
’ Tepalsl | H3nyveHHe De30NaCHD Kak
UL KO, TAK 1 01 113
(o [7] 210 Ge30nacHEnil BH-
JIMMETH THATIAROH JajepHoro
W3AYHCIH)
Jlasepel, H3YHCHHC
JTasepHas EQTOPEIX MpejieTaRiser T
Teparms omcnocm MO
| 111873 HE TOURKD KOIITHMH-
3R. 3B 3 ! {MU”'_IHOUI’ POBANHEIM, 110 7 Andhy3HO
5 (}OJL?BT), 01‘1321‘}5\;(:}-1.1.1511\-1 1/13J1)}’L16H316.\I
OOT Ha pacerosHuy 10 oM oT no-
| BCPXHOCTH W (TITH) KOTTH-
| MHPOBAHHLIM H3TYHEHHEM.
T, Masepor, aundidysno ot-
4 4 asenmay | PRRSHHOE HITYUCHUE
XUpYPrus I\Uwpbl.}} [I]Je.'_l\,.ldHJlﬂelﬂ o
| OMACHOCTD J1TA TTTAT M KOKIL

Hpuvenanie, * — NEPANITENLUL HEPACXOIALIMACA Ty4 CBETY.
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Bee opranmsalinoHHO-TeXHIMECKHE MEPOLIPHATHS B MEIILIHH-
CROM YUPERISHHH PErTaMCHTHPYIOTCA B COOTBETCTBHE HMEHHO ©
knaccutnraineit, npuagToif B CanlluH 2.1.3.2630. Ofpamaem
BHIIMAaHHE Ha 00LCTHHEeHHe Klacco, yeradoelennex ['OCT P
M3K 60825-1-2009, 9T0 NpHBOIHT K NPOTHBOPEUHIM B Tpebo-
BaHHAX, MPEIBLARIREMBIM K IMPOH3BOTHTENAM H NOTpeOHTeIAM
JazepHoit MeHUHECKOI annapaTypel.

Quru OJIA 3AIIHTEL 0T JIA3RPHOIO HIJIYUYeHNHH

Hcenenorana 1 yuke HepBbif ONBIT HCMONE30BAHNA TA3EPOB
MOKa3aIl, 470 OCHOBHYI0 ONACHOCTh Ja3epHOE H3MYUCHHE Iped-
CTABIACT HMEHHO 174 OPTAHOB 3PCHIA. B 3aBHCHMOCTH OT MOILI-
TIOCTH M AITHHEBL BOITHE! H3TYUCITHA, 8 TAKMKE BPEMEITH DRCTOZHITHK
l’BE{}KHO HMEHHO COOTHOMIEHHE 3THX ]'Jﬂ}"}tl}‘le'l'pUBJ BO3MOGKHE] Peks-
THMYHEIC BAPHAHTRI TOpaKeHid rnaz [117].

CrielHalbHbBIE OUKH 113 JAMUTEL OT Nd3€pHore W3y Iends
JOJIHBL co0TBeTCcTBOBaTE 1'OCT P 12.4.254-2010 [5], Ho no-
CROALKY 011 BBeieH Bricpniic ¢ 01.01.2012, To cepTH(OHLIHPOBATIEIX
ma COOTBETCTBHE ITOMY HOPMATHBHOMY JOKYMENTY OUKOBR €LIE
HET. E,E[I'IHCTBQHHBIE WHEMANBHLIEY OYUKH, KOTOPBIS HOIYCKASTCH
HCIIONB30BaTh, CCPTH(OHUIHPYIOTCS H NOCTABIATCS C Na3ePHBIMI
MEIOMIMICKMMH annapaTaMH { I0/KHBI OBITh YKa3aHbL B PCTHCTPa-
LHOHHOM CBHICTE/IBCTBE HA 'clﬁl'ltl]]ﬂ"l'}. Takne OHKH, Pad3yMeSTC,
MOJKITO HCTTONTL30BATE HE TONBKO C TEM AIllTapaToM, ¢ KOTOPEIM OHH
LM Cep'l'ki(l}ﬂLall}[!':l[[[:T? Ty M C APYTHMEF, TIPH DTOM BRZKIIO BHH-
MAaTeIBEHO 03HAKOMHTECH C HX TeXHHUYSCKHMH XapakTePHCTHRAMH.

Buumanne! B TOCT P 12.4.230.1-2007 [4] npaMo yka3zaHo,
4TO O 1E PACIPOCTPANACTCA Ha 09KH AN 3aliHTLL 0T Ia3cpHo-
TO HZL"!}"‘I(‘.‘,H]UE! (l[pumcqalmc CEBAZANO C ITOABICHHCM Hi PRINKE
«NPOTHBOIA3EPHBIXY OUKOB C Cepru()HKATOM COOTBETCTBHI JaH-
HOMY CTAHIapTy.}

B I'OCT P 12.4.254-2010 [5] umeercs 1pajauus O4KOB 110
creneHH zamuTel — L1, L2, ... L10, cooTBeTCTBEHHO IOPAIKY
ocaabACHUA U3NyHeHnHd N4 OMpeJeIcHIoH ATHIR Boms: L]
ocnabnenue 8 10 pas, ne menee, L2 — ocnabdnenne 8 100 pas, ne
MeHee, H T. 11, Bcero 10 yposHei.

Jna p160pa 3aIMHTHBIX OUKOB CYIIECTBYIOT CICIYIOIING KPH-
Tepuu [24]:

HATHYHE YRAZAITHA O JIHIC BOOML B HANTOMETPHX, 1718 KO-
TOpOi OHH TIpelHa3HAYEHb], H CTeMeHH 3aIlUTHl (Ko3(hH-
HHCHTA OCnadneHus Ta3epHOTO H3TYUEHUs);

—  HLIHUME DOKOBBIX JALIHTHBIX 3KPAHOB.

— ajexkBaTHad Mepelada BUIHUMOTO CBCTA ( IO/DKHEL OBITE MaK-
CHMANLIO MPO3PATHEIC);

—  CTOHKOCTL K VAdpaM, OTCYTCTRHE HAPAli, CKOJOB, TPeLHH
W nepe/iHel oTpamatoneil 10BepXHOCTH;

— OYKH JOMKHBI OBITH XOPOLUO IOZOTHAHBI II0 PA3MCPaM 1101
HCITOREKA U OBITE YI0OHEIMH.

st srasepHOH Tepannn JOCTATOMHO CTEIeHH 3amuTe L1 B
OONBIIMHCTRC cryvyack, a nHorga L2 (mo |5]), xak, vanpuMep, v
yHHBEpCcaibHbIX 0uKos 3H-22 «Marpuker, UPeIHAZHAYSHHBIX JUIs
HCIIOTIB30BAHNA ¢ QU3HOTEPATIEBIHUeCKHMH JIa3ePHEIMH alnapara-
MH, padoTaIONIHMH B CIICKTPAIBHOM THANIA30HE 0T 365 10 905 nM.

anI paﬁ{)TC C XHPYPrUYCCKHMHY Ja3cpaMu T-TCGEJ.\'O,"IHMO HC-
MONBIOBATE OUKH JUI8 3AIIHTLl OT Ja3CPHOID HATYHCITHA (](EU{ JUTH
orneparopa, Tak H A7l NanHeHTa), NpedHasHaueHHble TONbBKO H
HMMEHHO 1718 ATHHEL BOTHE HCTIOIB3YCMOTO Ja3CPHOTO HOTOHITHEA.
Crenenn samutel He Huawe L4 no [5] (ocxabnenne 8 10 000 pas
n Donee). [lponssonurenn annaparype! 086A3aHEI IOCTABIATE 2a-
UIHTHBIE 0UKH B KOMILTEKTE C JTa3epHBIM anmnapaTtoM.

B 0CHOBIIOM 0UKH ICIAI0T H3 CTCKIA {Gpl'a[[ﬂ‘-{ﬁcifﬂl'ﬂ HIIH KBap-
LCBOTO) ¢ 10DABIEHHEM CISHHAIBHOTO KpackTens. QUK ¢ aAndpak-
ITHOHHBIM HOKPbITHEM [ 1] HE HALLIH LHPOKOTO PaclpoCTPaHeHIA
13-3a YINOBOH 3aBHCHMOCTH K03(QpUIIeHTa TTOMOLICHHA,

Xotenock 011 00paTHTE ocofoe BHUMANHE Take na Tpedo-
BAHNC K TPO3PAUIIOCTH OYKOR B RHIMMOH 00nacTu crexrpa. 3o

Lh

HCOGXUHHML'] JIH TOTO, ‘-]TOGBI Gncpal‘op MO BHIETE. K}",-'Li:l CRE-
THT, H He ,J.OJJ}'C'[‘H_'[ UTTII!GKII B CBOHX l\-IﬁHI’Il'I}-'f]}[]_LH}J.\. Haupm-wp,
abCOMIOTHO LIPO3PEUHLIE ONKH W3 0ORIMHOIO KBAPLEBOIO CTEKIA
JIOCTATOYHO CHIIBHO [OII0Wa0T uanyuenne CO,-7a3epa (I1HHA
sostiel 10 600 HM), B To 3K BpeMsi Yepes HHX BHEN KaK 00LeKT
BOZAEHCTBUS, TAK M I¥Y ICICYKAZATCIA (KaK IIPABIILIO, KPACHOIO
nreta). Koroa nenonssyerces ltasep, padoTtaoniuii o BHINMO 00-
JacTH, B CTCKIO OYKOB ,-'_1063531}11-01' CHIIBHO ]]U[‘.’[()iiLai(}l[LHﬁ CBET
KPACHTE L, UTO B IICA0M CHEDKACT ero IIpo3paudocts. Eers npu-
MEPEL, KOILA OMKH HACTOILKO HYCPHEIE, MTO B HUX IIOUTH HHYErD He
BHIHO BOKPYL, OHM MOTYT, KOIEYII0, Ja0IHIIATE OPraHel 2peHis,
HO TOTIA OIACHOCTE YIKE NPEACTAB/IACT IOBBIIIEHHAA BEPOATHOCTE
BO3AMOMCHOI {)T]IHGT\'H iE} I\-{E:IHH!'I)’."IHTH-IFIX Oncpa“ropa.

IIpoTHBOMOKA3AHMS

Kak Mul yie 0TMEHaTH BEIIE, I Ge301acHOI0 IIPUMEHEHHS
NA3EPHOH TEPAITHH JI0CTATOHNO IPOCTO CKPYIIYIE3HOTO I TPaMOT-
HOTO HCIIOIB30BaHMA METOAHK. B 10 e BpeMa MLl 10 CHX mop He
I[.'i‘(’)’al'!HﬂHCh OT HAC/IE I HEH3IBECTHO KeM NPHAYMAHHOTO JUTHHHOT
lepeuns NPOTHROMOKAZAHHH OMs Ja3epHoil repaunn. Muoro ner
[EPENTHCRIBASTCSA W3 MCTOIHYKH B METOIIMKY, YTO OHU YCTAHOBISHLI
«lIpaprnany pabors co creTORUEBIRIMY HH3HOTCPATEBTHIECKHMH
mpubopani (yTeepiaessl M3 CCCPR, 1970 1) ¢ yuetom pana ocoden-
Hocreil naryuenus reanii-neonororo nazepar [10]. Hukro ve suaen
OTHX «TTPRARIT, HHEOINA HE OBLI1O lJ]l}"G.'[Hi\’OBHIIO HCC.‘!C,-"[OBBHIIﬁ HITH
JEFKE POCTO TCOPCTHHESCKOTD 0D0OCHOBAHIS TAKHX PEKOMSH, 1A H itc
pasbACHEHMsIMK «Psi1a ocobentocTel H3myacHuA Tazepan. MuTepec-
HO TAIOKE, 9T0 171 D0JIee MOLLHBIX, CIe/I0BATEILI0, MOTCHIHAILH
Donee 0macHRIX JT43epos, HO.ﬂOGHle I]'p()'l'[lBU]'IUKEHBI[Hﬁ HCT.

PacemoTpum Ha HecKOTBKHX IPHMepax, 4TO 3TH «IIPOTHBO-
MOKA3aHMA» SIBSIOTCS Tri hanTaszicit HeM3BecTHOTO aBTOpA.

Hanrie moKauecmeernbix i ()fJfj}}‘(}?\’ﬂ%(.’.{'ﬁi({ﬁ?fHhIX HOGOOD-
pasosarui. Y m0boro wenonexka UMCIOTCH J0BpOKAYECTECHHBIE
HQBGOﬁpaSGBE!HHH, [HOABIEHHE PDAKOBLIX KICTOK B 3MOPOROM Op-
FAHHIME TAKMKE TTROHMCKOONT MOCTOAHHO, 3T0 HOPMA. [10]1)"‘! HEeTCH,
UTO HHEOMY HENL3S JTA3ePIyIO TCPanuio HasHadats? Eute B 60-e 1
70-¢ TOOEI IPOLLIOND cToMeTHs ORIO A0KA3AHO0: Ta3CPHBIH CBCT HE
OﬁﬂaﬂaCT HH MYTAICHHBIM, HH OHKOI'€HHBIM ,-'LCﬁCTBI‘IC]\-{, TIE CTHMY -
THPYeT PA3RHTHC PAKORETX OMyX0Ieil, a raobopot, nogasisier. beuin
MNPOBEIEHEl THICHYM MCCIEL0BAHMI B aecaTkax cTpad mupa [9].
Dusnorepannd ROODIIC ABTACTCA OCHOBOH pealHINTALHE OHKO-
JMornaeckux OoibHbIX 8]

ITo JaHHBIM CREeHUAIHCINOE-0RKOT0206, TAHHOE TIPOTHBOTIO-
KA34HHE OTHOCHTCA TOMRKO K MecTHOMY eoznedcrsuwn HUIIH
Ha I1p06]1t‘-Mil[:TG J0OHRI U B 60.‘[111![“}{ o03ax, BO.3,HEFICTBHE S HA
Tpyrue obmacrd (Hanpumep, BJIOK) nonyemmo u domee deM
onpaenaHo [9]. Ml oco3HaHHO He 3aTparnsaeM remy «DobImmx»
M «MATIBIX® JT03, O3 PACCMATPHEACTCA B CHELHAIBHOH IHTeparype,
JOCTATOTHO CKA3aThE, UTO B I[‘d’ij]IU‘H TCPATTHH TAKHC TOIWPROBKHA
MPAKTHYCCKH He IPIMEHSHOT,

Bepemennocms o acex cpoxay. I CIIEUHAIICTOB IPHMeHe-
HIE NA3EPHOM Tepartii NP PA3THUIEIX TaTOMOTHICCKHX COCTOMA-
HHAX OepeMeHHBIx — 0Dbiunan npaxtuia [18; 19; 217, B nannom
acTIcKTe IpencTas/ser uurepec nposenernoc M.B. Momyman [12]
CPABHCHHC ADXHBHO-CTATHCTHUECKHN JaHHLIX POAOBCITOMOIETC IR
Hoil ciyber MTnronckoit 0bractr 3a 10 16T (NPOBONHIOCE B CB3H €
TCM HTIO B PETHOHE B TOT HEPHO OTKPLUIOCE KPYTINOE TPEANTPHATHE
M0 OPOH3BOICTRY Ja3CPOR), KOTOPOE IOKA3AI0, YT0 HHKAKHX TEH-
JeHuuit K pocTy nokasatencit YACTOTEL TIOABIECHUA BPOKICHHBIX
AHOMATTHH HOBOPOMIASHHBIX HE BLISIBISHO. ]_[DHBO,-'LHTCFI JATHLIC
HCCNENORaHHE MEHCTPYanbHOI, JeTOPOIHOH (YHKLMH H THHEKO-
J0rHueckoi sadonesacMocTH ¥ 140 JKCHIIMH, 3aHATHIX B IIPOMBIILI-
JIEHHOM HIPOH3BOJACTRE TA3SPOR B _'—IT)BOBC._ T. ¢. IOIBCPTABIITHXCA
CHETHEBHOMY [HOCTOMHHOMY H HEKOHTPOIHPYEMOMY B()'.S,ZLE‘HCTBHIO
TA3CPHOT0 H3TyHeHHA. BRI DOy ieHbl CNely OIIHE aHAMHEECTH-
yeckue panmnie [12, 207
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HC YCTAHOBICHO BPCIHOTO BIHSHUA HAa MEHCTPYATbHYH
(hyHKUHIO, OTMEYEHA HOPMAJIH3ALH PaHee HAPYILEHHOTO
MEHCTPYaIbHOTO [HKIIA;
DOIIBI H TOCTEPONOBOH MepHOoN y GepeMEHHBIX KEHIITHH IPOX0-
THITH HOPMATBHO, HHKAKHX HETATHBHLIX ARICHHH HE OTMEUEHO,
0OMIHT YPOBEHE THHEKOTOTHHECKOH 3a00/1eBaeMOCTH ¢ 110-
TepeH TPYN0CIOCOOHOCTH Ha Ja3epPHOM IMPOH3BOJCTRC e
OTIIHYAETCSH OT TAKOBOTO Ha TIPEANPHATHH B LEIOM;
3HAYHTENRHO BRIILIE MOKA3ATEIE DepeMEHHOCTEH ¥ KeHIIHH,
paboTaroLX HeoCPeICTBEHHO Ha Ia3CPHOM MPOH3BOACTRE.
TaxuM obpazoM, He CYLIECTBYCT HOPMATHBHBIX JJOKYMEHTOB,
PerIAMEHTHPYIOMMX IPOTHREOIOKA3AHMSA A7 Ta3ePHOH Teparuy,
4 eTHHCTRCHHEIM YCITOBHCM PabOTLI ABIAETCH JOCTATOUHO BBICO-
KHii YpOBeHbL NPo(eccHOHAIN3MA IePCOHATa MEIYIPCHKICHHS.
Hanpumep, B KOCMETOTIOTHH HeT MCTOMK, CIIOCODHRBIX TPHBECTH
K HCKEIATENLHEIM MOCASICTRIAM [2], 0/lHAKO [lepedeHb NPOTHEO-
TOKAa3aHHH IPUCYTCTBYET, H TOJIBKO IV TOTO, STOORI 3HATE: CYILE-
CTBYIOT OTpaHHYeHHd B BapeHporanuyu napamerpamu HWIH, u
IIPH OIPEACNCHHEIX YCIORHAX RO3MOMHBI HEMTPEICKA3YEMEIE 1T
HECTIELMANIMCTA OTBETHBIE DAk opradusMa. Tawxe B cayuyae
COMHEHMs NanueHTa B De30M1acCHOCTH MCTONA HCODXOAUMO OTKA-
3aTbCA OT IPOBEISHHA IPOLEeyp.

BhIBOABLI H peKOMEHIALHH

MHoroneTHie HAONIONEHHA B HEBPOIOTHICCKOM OTIENEHHH
LIKE BJI ®MBA P® nokaszany, 4to ¥ 15% Gonehex ¢ uepedpo-
BACKYILAPHEIMH 3a00/IeBaHUAMH IIOCTC TPOReAeHHA nnanedo-
BO3MelicTBHA, HMHTHPYIOMIETO TPOLEAYPY N43epHOU TepanuH,
MAalHeHThl OTMEYATH HETATHBHBIC MPOARIEHHS B BH;IE NOJIOBOKPY-
JKEeHHsl, BOZHHKHOBEHHUS cal0CTH, CHMKEHHS dPTEPHAIILHOTO 1aB-
sienuA 1 ap. OTHUM CI0BOM, caMa npodneMa Moxer ObITh BbI3BAHA
VKA3AHMEM T2 CAMO CIIOBO «1a3epy, IPAMO aCCOLHHPOBAHHOE ¥
IHAYWTENLHON YACTH HACENEHUS C [TOHATHEM «OMacHOCTRY, BCJ’IC,‘ e
CTBHE CKa3aHHOro 0e3yCNOBHO CIIETYCT PasbACHATE MallMEHTaM,
YTO IAIEPHOE ULTYHEHUE ADCONOMHO DE30NACHO, eCay ¢ HUM pano-
Mamb dKKYPAHO, O cotioderuem Onpeda?euHbixyﬁ'mmmmwmmx
npasut. JKU3HEHHO HEOOXOMHMA 1 YCTORCKA BOJA MOMKET ObITh
M OMACHA, [OCKOILKY B Hell MOKHO YTOHYTE. ABCONOTHO Takas
Ke CHTYalUMs H ¢ 1a3epHOH METHIHHOH.

Taxum oBpazomM, ana obecnedenns OezonacHoi paboTe! ¢ Ta-
3epHOH MCIHIMHCKOM ammaparypoil ciedyer crpore codmoaats
OCHOBHEBIC MIPOCTEHIC NPARKIIA,

1. 3anpeinaeres: HAYMHATL PaboTy C AMIapaToOM, HE O3HAKO-
MHBOIMCH BHHMATENLHO ¢ HHCTPYKIHEH M0 SKCMMy4Talluu; pac-
[IONIATATh Ha MYTH JIA3ePHOI0 H3ITYIeHHA IOCTOPOHIHE NPEAMETHI,
ocoberHo Onectanme, cnocoDHbBIE BBI3BIBATh OTPAKEHHE W3IY-
HYCHHA, CMOTPETE HABCTPEUY JIA3EPHOMY IYHY HIH HANPABIATH
JTA3CPHOE M3IY4YEeHHE B 1U1a3a; paﬁoa‘a'rr, THUIAM, HE CBA3AHHBIM
HEINOCPENCTBEHHO ¢ OBCAYKHRAHNEM Allapara; OCTaBIATE Oe3
TIPHCMOTPA BKIIOYCHHBIH alnapar.

2. Brmogath nasepHoe MinydeHue MoxHo Toabke INOCIIE
VCTAHORKH HMYUATENS MM MAHHIIYISATOPA Ha MECTO BO3ACHCTRHA.

24 ]EOGXOJIHMO BCETA HCNTOIIL30BATE CIIETHATBHEIC 3AIITHTHLIC
OYKH, KaK MEANEPCOHAny, TAK W NallHeHTaM.

4. TIpuMenaTh TOMLKO 3APErHCTPUPOBAHHEIE B YCTAHORICHHOM
nopanxe & Pocsnpaesnanzope P nazepHsle MEOHITHHCKHC ATIapa-
ThI H TOJILEO CHEHHANHCTAMH, PO IIITHME CICIHATHIHPOBAHHEIE
KVpCE! 1o nporpaMme «JlazepHas MeIHIHIAY,

[Mocnensuii 13 [IPUBEACHHBIX ITYHKTOR nanbonee BiKEeH, II0-
CKOJILKY HMEHHO BBICOKHIT Ipo(eccHoanisM, 3HaHHe METOIHE 1
1pasu paboTHI ¢ Ta3epHOH MEIHIIMNCKOH annaparypoi ABIACTCA
JIYHIIHM TapaHToM De30TacHOCTH.
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