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Ha csoro;1ni a o$ra:lsMocKorriqtri i i  npaKrxrli
BHKOpHCTOBV rOTbC-fl pVuui ra craqio u apui lpu-rrajIr{.
l t10 . ' la lor  b 3\ tor \  npoBo-f i l  f  i l  . toc. r i_ l ; ,Kct i l r r  (B AaHo-
r'r)' BHnaAKy - $ororparpl.saHHx) orrHot-o ,4Ha B
6inouy ceir:ri ra ceilr i pirnoro crrexrpaJ'tbHoro
cK,rla4y Br.rlr4Moro ra 6.rrnxHboro iHrfpaucptsoHoro
( l9) .rr ianaror rie.

l:u 4oc:rilxeHlrr oqlrL)ro )\Ha za .rlLlnorrorr)Io
r\rero/1iB $:lroopucrreHrrroi arrriorpa{ri i (@AI-) ra
i s.touuauiuoaoi aHri orpadr i i (IA) B r.t KopncroB)'rcrb-
cll pi:Hi vo4e.ri $vH4yc-natrcp.

OcrauHil,r qacoNr ar(TlrBHofo po3Br{TK.v Ha6},Ba-
rolb Ri,leoanr iclrpatl i iurri : loc.rri i lxenril i : l  3aor'osv-
BalrtrM ctrc'fer\r r1u$p0n0i o6po6rur 3o6pa)r{eilb ra
HOBOTO lroKo.r]ir. i l tf l  npucTpoin, rq0 BlJtr-\,cKatO'fbct
cli i pllal,ur-"rr ilepal\t fi t\,relltlLrr r oi ra,r.v: i (< Topc on >i.
<Nidec>,  <Medi tec AG <<Zeiss>.  (Canon))  ra iH.) .

Y npaqi [1] onncaHlrfi npu:raq. B ,{KoM}- oS*
Ta.rbr \ rocKoniqHi  :oc, r i :xcHHrr  npoBo- l , r r ,cr  )  B i - l -
6nlonv indtpauepnoHor\rv Rlrrrpouinrosaurri (ne uo-
rqpH3oBarroMv ra nojrnpn3oBarrorvr\ ). a nirf iurirarqin
3oSpaxierrb si{iiicHrc!erbcr 3aBIsKu 3ac'focvBarrHro
e,TeKrpoHHo-orrruqHoro [eperBoproBa.ta ( EOII).

3a .4onotnrororo eKcnepI,rMeHT:rrbHHX nprr-rJa,qiB
(IPIC)), OC 1.1 (YxpaiHa) (soxpeua. o$ralrnroclro-
nir). o$ra;rrnocxoni'uri .rtocli i lxeuHrr Molr(rla trpo-
BoAnrn v niA6rnomy nnnpouiuloBalrHi Brrjlnruofo ra
II{ Siana:onis, ax Io 1200 HN{ (ne noJurprr3oBal{oruy
ra noJrrplr3onauoul') 3 BlrKoplrcraHHrM qK TpaAn-
uiiinux Nlerolie ocnitneHlu or{Horo .IIHa. TaK i Ha-

5,,rprv opnliua:rl'rrux lpr.rclpoir:. rqo jJo38oirsrorb
pea,ri:}'naru l\IeTo.I Hcllpflr\toro octsiTncHHt (-)rIHofo

.qHa qepe3 cKnepv ra urnip.rHi noKplrBn, irxi rrpn,rx-
faloTr, Io cKnepH"

Encuepu meHTaJr l,na rracrrrsa

()$ra,rrnr oc Kon r.I lB.rrsrcrr, c o5ox'l ruo.qu$ ilrosaH i
rplrna,qn" ornrcani panirrre n npaqi [], rni lo3no-
-[r{rorb r]poBoA}trr.t ni4eoclocrepe}KeHHfl Ta 3anltcy-
tsaTlr Ha KOUn'Xtrep i lpoucc orm.4,v ona n pcxrlrri
peaJlblloro uae5' [2-61. f lpucrpii l t ra rrpurrrprrr ;1ii
o:lsici : lro,lutfixarli ir cr.tcleu (IPIC) 3 BlJxoplrc-
TaHHINI rpaguqiirHrrx nrcrorie oceir-rre.HHrt orrHoro
.qua (.lepet : iuuqro) rroKa3aHo Ha puc. i.

Onrrt.rtra cxel,{a npr,uta,q}' ceulajrac f bc.rl 3 l.l;{iepe-

"'ra cRir, 'Ia I (:raula MHf 3.5/2.5 B rleHrpyBajlbr{oM1
trarponi qrr LED-eunpovirrnreaua pirtroro cncxr-
panbHofo giana:onv): 6,roxv upu:ra1in 2. rqr-r npo-
eKTyrcTb Ha oqHe Auol .fno,riH3oBofo KoH.lcHcopa J:
cniucr$in;rpa I I ^ o6'ex'nlua 4; ni:tSusuoi rrptr:vrr
-l: xopexuil"rnrrx;rirr: 6: pe$paxqiero -1. *2. -3. -.1.
-5. -6. -8. -12. -20. -25, 0: +1. +1. +3. +5. +tt.  +i 5.
+20: o6'exrnea l2'^ CCD-uarpnqi vu clercrpoHHo-
{.lrrrrrHoro rreperBoploBaqa 1J: oq'nrpa 1-l, rqo rrae
gionrpirlrry )-craHoRKy na pi:ricr:r 1' uexax *zl.

V S,rroui npulagin 2. uto ilpoeKry-rorb Ha oqHe
gHo. po:uiuleui 4ia$paruu liauerpona 3.2 Nlnt s cir-
xolo (r1ina rro;li,rxn cirxa - 0.25 mn. v ueurpi oir-
rul po:uiu,eua :ipoura po:lripolr 0.3 unr), xni ;1ia$-
parltn 4ianaerpolr 2.5'ra 0.5 mn i rqi:rulm rrlrrpnr{o}o
0.1 uu.
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Puc. l. Onrr,r.rrra cxeMa flprrcrporo:
-1 - laltrra .rn LED-eunpoMiHlosaqi: .? - 6lox npll:ra.tin,

uo lpoerTvarb Ha oqHe rnot J -.nroiriHsosnii KoureHcop:
I - o6'exlun: 5 - uprl:raa: 6 - xopenrtiiiui ;rtn.lu:

/ - liaQpat'rta 3.2 ri,rlr : ci'r'xoro: 8 . - ;riadrparr'ra 2"5 r.nr:
9 - lia{rpat'ria 0.5 r'nr: 1/-/ - uli;ruua: 11 - csiuotfti"lr'rp;

.1? - o6'exrras: /J -- e;rexrponno-onrlrqHrlii
ilepcrBopnBarl ra ll3C-narpi.rqn: 1J - oK!'"u{p:

1-5 - n0rqpu:lartifini tlrilllpu

IJnx ilpoBeAeHHfl roxrpr.t:arliiiHoi o$ra,rb-

MOcKOnii .qoAaTKotso Br{KoprrcroByroTbcr noirrpu3a-

qiiiHi $i.nr,rpu 15.
Melo4 rrpfll{oro ocBirneHH.f, ona (qepe3 :iHuqro)

pea,'li:verrcr raKHM qHHor,r. Kougeucop, o6'exTI.Ir
Ta rlpr{3r\,ra Qopnaynrr, 3o6paiKe}rHr cRiTIoBOi Hr{rxH
Jr ar\'tlrH rrn Kpncl ai]a LEI)-B unpou ir rrc Raqa.

llpu:ua eigdHnaer csir,roenfi fioriK y HanprlrKy"
[epneHAr{K-vnrpHoMy Ao onTrrrrHoi oci. rax ulo Bi{-
npoMiHroBaHHs roTpaniuc B oKo Ta ocBiTnro€ oque

AHO qepe3 o[Tr.{rrHy cncTcfiry Aocxil)KyBaHoro oKa.
3o6paxeHHa 3 6noKy rpuna.qiB 2 (4iaSpanr. cir-

K]4 'ra llli.ilnur.r) $opnrycTbc.s l{a r{ecKiHerrHHocri Ta
IlpOeK'rye'rbcf Ha oqHe JlHo oflTfiqHoi cncTeNlrl oKa.
3odpaxeuru oqHoro .qHa rrpoeKr.verr,c-$ y ni46uro-
My cRir"rri orrrrrqHoi clrcreMu oKa o6'eKTHBoM 12 Ha
rloroxarog e.rrc'KTpoHHo-orrrlrqHofo fiepcrBop]oBaqa
ra CCD-rurarprrunr. noriNr si-Trsopro€rbcr Ha cxpaHi
uouiropa ralur,r po:r;rnlaerbc.q qepe3 oK,vJtsp EOII.

Nlelo:t l{eIrprN,rot'o ocRilJrenurt orrHoro :IHa qepe3

cKnep-v ra Ko)KHi noKpoBn, uo npHnrfarorb Ao
cKrepn" peani3oBaHnii :a :lonouororo ua6opy opn-
riuarunux nprtcrpoin: nlnsqeeoro'ra qrurin4pn.ruo-

ro ocnir,rrctsaqiB. xlo npaunrcrb 1' 4iana:oni go

1 200 nn.
Koe$iqieur rrponycKaHrur crc[epr] s o6"qacri

400-1200 Hr\,r claHoBurl siA 0. I ,ro 70 0Z :riano :
pisuuuu eKcrrepHMeHTrurbHuMl{ Ta reoperlrqHl{Mlt
.IIAH}IMII.

Mero4 Ao3BoJrfe po3rur.rpr.{ru rlore orrqAy oqHo-
fo AHa. Oco6.rlrsicrr, o$ra.'rruocKonii n lr{ nmpo-
lrirlronanui rlorflra€i B ToMy. u{o He BI,IHIIKa€ sBy-
)KeHH-fl ciHlaqi Ta ocnirureHrilr oKa ui4 .ncrpanoro

csirJra Br.IALIMoro .4iana:ouy. Kpilr roro, 3o6pDKeH-
Hr, rqo orpllMyloTbc.a B Irl Ta BHAI{rvIoMy cnir,ri.
Molnyrb rigpi:nnrr.rcrr oArrH ei4 o4uol-o (i:-:a pir-

Hr.rui B cneKTpuL'IbHouy crcuagi) Ta raBarv AoAarKo-
ny in$opiuauiro ffr.s o$ranrlrocnoniqsoi qiarHoc-

rlrxr. floe4r{auHrr uerogin flp.f,rvloro ocBiTneHns o.r-

Horo IHa rrepe3 cxrepy ra ruxip.rHi noKpuBu, rrlo

npprnfralorb .qo crcTepH Ao3Bonr€ po3IIrfipLITH N{o;{r-

.rrrr socri odrla,r ultoc xo tt i I r to | -l iarHocrtl xn.
Tyr noJlaHo rexHoJror-ilo pecc'rpaqii :o6paxenrn

or.rHoro IHa B pexr4ui pea:rsHoro qacy. TexHororis

rpyHr)  €rbcr  Ha KoHuef lu i i  ue 'nprmoro npocsi .n -

Banlu (lpaHcinro,lainauii) oqHofo AHa qepe3 cxnepy,
6iorraHrlnlt ra ceperoBr.Iula. ulo flpun-f,rarorb .[o
cKnepu, 3 tsI{Kopl{craHH.n\r excKTpollarHilnoro su-

npouiuronauru. rqo florparl,rr€ a odracrr' uepe-

Kpxlrfl nixHa npo:opocri 6iorxannu (0,6-1.5 uxu)

Ta 3OHH npO3OpOCTl OfrTHrlHItX CepeAOBt{Iq OKa
(0,4-1 ,1 uxl,r). [aua rexno,roris ]lac 3Mor)' BuqB[rrll

paHui :miut,I n urapi nirltenruoro euire;rirc ci'txisrut

ra ruclt6paulr l ipyxa. qxi He BLIflB,irtt l 'JTbcs iuuHrtlt

uerogaura [2-4].
3anponononannii raero4 Aiat'socruru /Io3Bo.rlqe

nirl a-rlHo Br4flB:lATt4 m'LnHHH. uro crptrri ni. l cepor-

uuu ri4urapvBaHHrrM cirxiercu 6e: xourpacryBaHHt

cyAnrr, ra Ntoxe 6yrn enxopucranufi v pauniii ra

KoMrrreKcHiii 4iarHocTrUi rir-uesTHHx n.vxJlllll ra

auona,riit nirueurauii oqHoro tua (pnc.2_4).

Mero.il N{ o)Ke 3acro c o By B arllcf, 4Ju rcolrt 
"-re 

xc l toi

Aiar uocrnxrl pe lnl{orrar:ii. ocxi,rr'x]i ra€ NloiKItti-

sicrl eHrsHrH Aia6eruqHi npo-nntt ra IIpoBCcru .rrl-
HauiqHe cnocrepexcHHt l raroJror iqnt tx  t t t t iH na oq-

lrouy 4lti a rpoqeci lircyrartrut 6es AoAa"rxoeoro
BBeAenul 6,v,1r-aroi KonrpacrFloi peuoentttr (y r.u. i

6cr  racrocy naHHt Me-fuKar\ reHTo3Horo l , r iap iar l  t .

Puc. 2. Oororya$ia oqnoro .[na ualieHlrlr
(,xia6erruua perunonarir) 3 HeB]'coM xopioi.uei

npu rpanccx;Iepanr,HoM)' npocriul'nanni (940 su)
IP IC .  @C I . 1
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Pnc. 3. Qororpa$i-a oqrroro ilna riei canoi nartienrxu
1,,"1i a6eurvua perlruonarin) r 5e:uepuononry cu i u i.

Xopi oiaar urr.rii uer}, c He npou{.[a€rr'cr.
Ovuly-c- xaut epa FF-45 () (Zeiss, Hiueq'rnHa)

Plr c. 4. @.nroopucl lerrrua allri orparila (aprepiorerro3na

$a:a) outtoro ,Tna riei x na[ieHrrn
(,lia6erilquapernnonari,a).Xopioi4a"'rr,ruuiHer-n-c

He rlporlfl Ilaerrcx @yH11'c-KaN{epa FF-,150
(Zeiss. H inre.I.IrtFla)

C:tir .la1'saxmr.{. u-lo HaBetreH}lr"r Nieror Aiarsoc-
TIIKIJ Blnirpiurui.x o6otroHoK oKa - npocrilii, seiu-
Ba3HIII'1 - Mo;{ie 3acrocoB_vBarrrcfl Ao naUieHrie s
B\,3LKoro riguuero. ncfKo nepeHocl{Tbct nauicura-
ntr. ouxilrr,xu rigcyrrrc oc,[i l . 'reHrtl oxa i] it rcKpa-
noro c s i r'.ri a Bl4jlrl \{ o lo,liana:on,r' . Hrriri npo ao4lrlr-
c g ttoAa"r]l, me goc;rigxcHHt -f, i arHo crltrl nux M Lr ;iIr,TIl-
eocret'i MerOjlY 'ra BltpoBal;KeHll-fl itoro n 1i;rilli.-{ttV
npaKTl{Ky.

rlccranoRrca 3aB"IaHHfl

fler:a,uuuii orrrrc re\Ho,rroli.rurlx ra $i:nuunx
actrexrir Me'roily orpuMar'rnr 3o6paiKer.tlrrr ortHoro
tHa npn BI4KopHcraHHi rpauccnrcpaJlbHoro npocei-
qvBaHHr (rpancilroruiuaqii) B qepBorroNry ra Ir{ 4ia-
na3ollax AoBlKlrlr xBr{Jrb 3 ;leTturF,H}1M Br.lKJlaAot\,r
o puri H a,rr Hux Te op eTurtHnx Ta eKc ne p uNI e rrTzurbHr{x

.qocnirlreHb HaBeAeHo _v npauex [1*2].
Ha c r, o t'cl,1Hiuur,o nn-v- erani ;1o c,ri.I{ifi eHH-fl } le o 6-

xi.qno po:r,rflH.vru ra .loc,riXuu4 uapal{erpr.r eHepre-
ruilHoi 5e:nenrr npn po6ori 3 na3epHr{M ycrarr{y-
BaHri.rrM cncreMn IPIC, qKa Br.rKopncroB).c sK I;'I(e-
pe.rra ocnir,rerrnq ceir:ro4io4n rurw LED ra SLEI)
(s rNxigulrruu .qiaMerpaMv 5 ra 10 urra).

OqiHrcsanHs rre6e3neKu N{exarri3MiB rpaBN,ly-
BaHHt (rx Soroxiui.rFroro. rax i repuiunoro) npu
BrrKopucraHui rla:epHux ra llioAnnx )'crarKyBaub B
o$ra;rrnro.rrori.rniii Aiar-rrocrHrlj rrpoBo.qr{,roc{ }{a
ocHoei rar{nx nixuapo;IHoi xor,rici i ICNIRP [7-8].

BaN,'runu"'r IryHKTolr .qoc-ninxcung cra.rra po3-
po6xa crrerl ialrnoro [porpaMrroro KoMnJrexcy Anfl
po3paxvHI(y N{aKcnMiurr,Ho .{orrycTI{Niltx pienie
(M/{P) onponrineHuq oxa^ ulo Mae 3a Mery 3Hr{3rrrrr
pu3r,rx l-paRl{vRarrlrs cirninHn oKa rTru.quHn uprr ruri-
HiuHoul' o6crexeuni ra iloJrerurrrrlr po5ory npa-

ui sHLtKiu o$ra-uluo.rroriqsnx ei.x,Ii.reHr NreAuqHlIX
:axralis.

Po:r;ug Jlauoi remar'lrKl{ Mae l.raA:Brr.rariHo eu-
coxuir cryniHl aKryaJlbHocri, Ocriltxrt rr{TaHHrr
- lonycruuor '  nor \  xHocr i  wnpo;u iHroBaHHt n i . l  qac

po6o'rtr I rexuiqulr HIH npnJla:laMn rtora]:Io B]lBareIIe.

Excnepn meHTairrlHa ltacllrHa

Ili;plirruicr; r,riN :ra:epuln\,r ra 6yrr-xxnrr iu-
mnN,r BrlAo[,r nlrnponinroBaHHr r]oJrrra€ B KorepcHT-
Hoc' l i .  l tor luxporvHocr i  Ta BucoNot\ , r1 cr1 neHi  cnpl -
rtc'rsauocli. sKe jliroqu ua 6io,rclriqu\,' TKaHr{HV, r\ro-
xc n l ) r r3Becl r  - to  roro qrr  iHruoro BrutuB] .

lcHYe .{sa ocHotsHux NrexaHi3N,rr{ florrJKo.{xcHHf.
ulo Bl{rcrruxaHi :ra:epunu clirpouiueuHru - Terulo-
naii ' la $oroxini.rl lr i i  f5I. Terurosi ecfex'lu Nroxylb
BI{HIrKarrr npr.r 6yls-xxiii 4onxl*ri xerlJri i e Hac,ri.l-
KoM Brrlpor\{inronaurrs a6o cnir:roeoro Bnr'urBy rla
o xoJ IoAXv ro u tui l ro'r'e H4ia:r np o n oro K"v rKannf l.

(Doroxitvtiqsi e$exrn ilporrBnrrrorbcq B N{exax
180-400 Hu y:rr,rpa$io,rerosoro ,qiauasony ra e
MerKax 400-600 nM Brl/lr{Molo liana:orJ-y J1oBiKr{H
xBtlJtb. (Dororilr iqui edtexrn i loB'.s3aHi : rprma,ric-
Tlo ra rracroroH-l iu ny,ruc i e u r n pou i HloBaHH.rI.

Ikrreuqiilui r"ricrll ypaxeHFur oKa (puc. 5) Ha-
Irp.rlNrv non'fi3aHi 3 ,loB)Kltnoro xer.uri :ra:epuor-o Br.f-
npoviuroeauHl. lJnnusl.r ra3epHoro nnnpouiHx-l-
BAHH' HA OKO:

. loBxlttn xBn.rrb Mer{ure 300 sn qn 5i;rlrne
l - 1 0 0  r r l r  B u J l H B a r u r u  l l a  p o l i n x l :

o .IoB;{orHrr xBrr[L rvlix 3{}0 ra 400 Hr,r Brr,rrr-
Balorb Ha BorttHuc'ry Bonor,v, paita;-xuy orlrxroHxy
oKa, IiptrrrrraJrirK Ta cKilorro;liSrre ri,ro :

o jloB)rilrHu xBrlJtb )' iliana3oHi 400-1.100 rru
Harrpaa,reui Ha c ilxisxr-.

llpz repniunux onixax oKa nopvul)'€rbc.fl oxo-
JIoJphJ,'BaJrbHa $1,-urqil cyAHH cirninxu oKa. y pe-
:-v"nlra ri urnin,r unot'o replr i u t oro tlu HrruKa M ox\' t'b
ni46.vnarucr KpoBoBllnr.rBrr B cxJrolo.qi6He ri,ro .le-

pe3 yrxKoA;KeHHq KpoBoHocHHX C-V.U.{H.
Xo.ra cirKieKa r\{oxe eiluonrnoaarucq niA rre-

3HaqHr4X norrrKoAx(eHb. ocHoBHi )' rrIKoA)KcHHr N(oB-
roi nrguH cirxiercIr Moxyrb npu3Becrn .qo rLIMrra-
coBoi a6o nocrifrsoi Brparn rocrporu 3opy a6o Ha-
sirL noeuoi crirroru.
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(y.&trtHA
ot(rlQHLi
ou cnEsti.{

Pnc. 5. Cxel,ra'nlsse :o6paxeunn 6yAoen
JIX)JICI,KOfO OKA

(toroxinriqHi vurxolxeuHg porinxl [r.r]rxoN,l
v:rlrpatli io.rr eroBor'o o nporriuer *ur Mo)rr\ rb rrpr.t3Bec -

rlt go (lororepaHin'. I-{i xropo6,rnsi craHfi N,rox-vrr,
TpLIBaru rrpor.m-oM ni;rtnt.rx lHis r 4) j+ie BtrcHaxJrr.J-
Br.JNrrl 6o;rqr,ril. fonrorpuna:re y:nrpa$io,'rerone
ottpouiHeuur Mo)xe [p]t3Becr-H ilo KalapaxTr4.

Bpaxonl,nvi nci ruqeorurcaui $anru. a raKox
trani. uaecAeui N,lixHapo.qHoHl nonricicxr ir taxucry
ei4 neiorri::vIoLrofo rnnpouinloRanHfl (ICNIRP), 5ye
creopeH nfi nepruzii ilpor-paM Hrrr".t KoNr n,reKc Diolas
(Diodes&Lasers). VninaxbHiL'rt . laHoro npoq.Kry
i loJ$fa(  B ToNr)  .  ruo n i r r  Bpax()Bl  c  Be. ' l i l t (_ \  n i . ' i l ,n icr t
napar,re'rpin /tJrl po3paxvHKy Mf{P orrpouinerrru
na3epHHr\r  ra l ioaHul l  uunporuiHrcraHHn\t  npl t  4 iar-
rroc'r'r.rqi ra xiritri.{Hor,ry o6crexeHni n o$rals-
uocrotri i.

I leoSriaHi euxil lr i gaui oneparop rporpaNru N{ac
3\ror)  orprr \ lyBaru n rpa$i . lHos1 srr r . l .n : i .

Oxpint 3srrqariuolo 3B's3Ky MaKcnMa[brto i lo-
nycrrruoi nory;xuocri onpouiHcuHg six nonxrrHu
xeu.lri )" BpaxoBy€T],cr raKox i rprrea,ricr; Bnnr.rB]'
cRir.[oRot'o RlrnpouiurtiRannq. TaxHNr rr]rrroM. o'rprl-
ruarruii rpa$ix uilo6pa;rtacrbcr \ nrrr:tr1i 3il-reil(-
socri l'raxcutrarlHoi excno:ur1ii riq uac-v Brt.qtrtsy
csir:toRolo rrveKa. ffrr :pyulrr;c'ri 6v:ra BnKopl{cla-
Ha iH{opuaqii iHa naue-tt. uo ei.qo6paxae qr{cJoBe

3HarrcHHr 1\ l - {P onpolr iHesHs nnrr  3aaauot \4\  qaci

o6c'lexerrrrs 3a jlorroMororo Jra3eprlolo .ur 71io;1Horo
jpKepeJra ocni'r, 'reusr.

lllnpoxrd.r crreKrpa,rbHl'rr"r liana:oH (eia 180 HNa
:lo I nrrv) nepe:15aqae po3paxyrroK eKcrlo:nrl i i inoi
tiutcxnoc'ri ;1nr ecix nlqin odrraLrtnrocnorriquoi
rexHir*r, nllu ubot\{v r\.toxHa oKpeN{o po3pax}'Baru rK

$oroxiuiuHuli en,rr.re. rax i replriuHrrir. .rH rpisHrrrr
ix .qr-s II i lor{Holo crrocrepexertrrq. TaKHNT qr{r}o1\,r,
qKUIo oncparop He :sae. qxltrYl verani:glr nortlio-
I)KeHHt SiorxanltHH Nrae 5i,'rbilr cyrrcnlri BruruB.
eiu Moxc rro6.v:11'na'r ' 'r ;qna rpaSir' iu ra o6parrr lr irri-
uanul.t i i  pineus excrrorrrl i i  ua o6pauony qacoBoM)'

npouixxl'. faxox nepc.q6aueHa lronc'ursicrb orpr.r-

MaHlIl AafIHx r\rarctrN,la-IbHoi 1oru onpouiuertua n
ABox oIuHuqxx enrripr - g1rs11l .tH Br/Nr2. r{acosi

iurepearu BnrrrB)  \ takrrb ruupoxi  pat \4KH -1oc; t i -
/pffeHHs - sir 100 rrc (..1:lq suAnNroro 4iala:ouy)
71o 8 roA (r'raxcnlranlllo po3paxoBaur.rii .rac BnJtrrB-v
Ant Bor,oro lonycrrrl4 oro c neKTpa,Tr,uoro .qianarouy
Aoc:rijlxrerurs).

'fax, 
uaxcul.ra'rr,Ha cKcrro:ln1ia y Burra.qKy $oro-

xiruriquoro BnxrrBy n y:rsrpa$ioxeroBoMy 4ianaroHi
(i 80-400 ulr) nrae Burirr"I nprlroi 'Ha Bcborvty j lory-
crr.lN,roMy rracoBoN{y npolrixxl, 4ii wrnpoui H}oBaHHr{
( l  Hc-30 nc) .

M /{P o r rponliHerrrr s rellroBo r-o nexaui:l,rv Rr lrn-
BV B r{bor,ry }K crreK'r'piurrltoNr\, giarra:olri N,tac Br.rrJrrrl1
crcnoHesuir iHoi  3arexHocr i  e i r  vac5 .

I loq l lHax-rqn 3 Bu/ : lu I \ loro : ianaroHl  ( )c ts iT,TeHHt
(400-700 nu) rporpaMa rroqrrlrae BpaxoBVBarH
Brtill,lB B!'IHKoro rIHcJra 5io$i:uunux ra $i:ionoriv-
Hllx qprHHr{Kis. sKi eigirpamu ponb [pt4 nocriiiso-
r r5 ra i ' r r rn L,"g;1sHt) \ t )  \apaK'repv nracrr ru- ' l i i  R l r rpt r -
N,iiuroeauHx 3 cepelt)BuutaMu oKa.

llptt i lrouy' ,qJIs r{acoBoro npoNtix}i} '  eil 100 $c
lo l0  c  - \  Bn.- l r r \ ro\ r )  - l ianatorr i  v iNrrapolUroro xoui -
ciero ICNII{P riTqrcunyri Qoroxir,riurrHri 

'ra repuiu-
uuii erlexrH BniIHBv. 

'faxox 
BpaxoBaHa aix noe$iqi-

erna ,'liHiiaHocri (:anexr.rrt sitr K)'ra po3xoAxeHHt
aulporiltiuronanru), lrirriuainHe 3r{aqelIufl flKoro
o,,,o = 1,5 Mpa,q. y pari nepeBuucHHq uiei
BeIHrrHHil. OnepaTop Mae 3Mof-v BBccTIr 3HaqeHHt
KyTa po3xoll}(errHt rrpoMeHfl. rrprr uboNt)' rlltrrltrlK

rinirittocri 61 :te aBroMarnqHo BpaxoB\ BArnct
flporpaMolo. -flxu-lo 4it qr,oro xoe$iuierra He Bpa-
xoByerbcr npr4 po3paxynxy M/{P orrporriueuur rra
:aAaHifi Aosxuui xsrni. Tro nore 61'le an'rovarrurto
3a6,r oxosaHo r:I/'r.rr BtseAenHr Syrs-.rnux raHr r\.

Cnir:ronal"r gialrerp qisnui nptr po3pa\\ HK]
lv'l/lP orrpouiueuHq :a:enqaii 6epyrr, pieurnr 7 rrrr

l7 :81^ a, re ue He 3aBlKrJr{  s i { r roei lae r i i . rcnocr i  (ua-

nplrKna.q, nprr ee:mxii i oceir;reHocri (rpi: io.rori.rna

orliuxa acxpanocri) Sorti - .repe'r cnir.roB\ a.lAr-
ra4iro, B l loxlt i loNt-v eirri - qepe'i 3\reHueHH.a Lr\ f-
,rrrrBocri c sirrosux peqcnropie).

3rraqeutu tlici' arrep-r,vpr4 N{o;xe 6vlr.r :vrrrerre
rinr,xrr ilpu po:lpaxvHKv rraKcIl\rartuoi ercno:ruii e

AaneKoM),' It-l .qianasoui ra sa[exrffr eix qacl' rri
nuuporr'rirrrcnaltnq. 3a 6y.lr,-nr<ur o6vexcent qlr 3a-
crepe)t(erlb i1trfl po3paxyHxy M/{P onpornriueurrt -,ra-
3e-pHLI\'{ qll lio,lHnu ntlnpontiun-TBaHFUINI nporpaua
5y4e anlouarurllro noni4ou,rarn orreparopa )' Blr-
rirs1i crnrrsaK)r-rot-o nixrra.

I{a pnc. 6 :roSpaxeHo po6oue cepcroBrll le npo-

rpar.rHoro npoil)-Kr)' Diol,as. /{:n rrpux-'ra,l) HeBc-

reuuii po3pax)'HoK MIP olponirrenlur oNa --l. 'rf l  . 'ra-
3cp)' 3 lotsxr{Hox) xe}Lri 309 H\l v LracoBorry' :iana-
:oui 1 Hc - 10 xc. Kyr po:xopneHHq npo\{eHr B3s-

ro p ieunu l . l  tupaq.
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Porr;rRnvr"o cyuacrtrlii l"rero;1 orpuMaHrrr 3o6pa-
rieli lrq sq1;1)I.o JlHa flpu rpaccKrcpa-rrbHoM) npclcni-
q)'BaHHi (rpauci:rmuiHarlii) y pexulri peairbHoro
qacy.

Melox iliaruocr nxrr nuy'rpi urHiK npr.rpoArrr{x Ha-
Hoo6oJrorroK oKa llpocruii, neiHna:ufi i i , Mo)Ke 3a-
crocoByBarrrc.rr ,4o narlieHris 3 By3r,Kon cjHrruerc.
- re r  Ko  f l epeHC)c14  rbc r  l a r l i c r r ra r r r r .

f lporolr' l 'ucr rloilaJu,i lre BrrBLrcll{f l .qiartroclr,ru-
HHX Mo)fi,rrrBOCTer"r McTo:I.v (ocoS:rnra vnara npuli-
nrerbcr I iarsocruqi .{ia6eruqsoi perruonarii)"
BrlpoBa/lxe|rrrn i iclro n ruriuiuu1' f lpaxTr.rK)..

Ha 5a'l i  peavrsraria ICNIRP crBopeHo iuHosa-
uiiinilr,:i nporpalruuri Kollr,.rcKc ;^nfl po3paxlHK.v
N,raKCr{r!!@'rbrtoi encrro:uqii :a,rexno ni_l qac\,, . l1ii nrl-
rtpouitrronannn B urnpoKor\{y crrex'lpaJr[,I]oM) . '1ian&-
roHi (180 rinr - I r,ru), ulo 3Nror(e gonotroi-ru orp-
'r@mrblro-loral,r 'r 'a inurnlr {raxinq-ri lr l i1 uac po6oru 3
ila:cpHolo ra gio4Hon lexHirom (l.rry LED ra
sr,ED).
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