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JIUOKCH/Ia yTIIEpOaa, BOIBI U CEPOCOACPKAIINX COSNMHEHUH B HE(PTIHON CMECH B PEXHME MMOTOYHOTO
koHTpOA. COCTOUT W3 MCTOYHUKA WH(PPAKPACHOTO U3ITYUICHHUS, HCTOUHUKA MTUTAHUSA, TAPadOITHIECKOTO
pediekTopa, mpoOOOTOOPHUKA M3 CHHTETHUCCKOTO ajiMa3a U KOJLTMMATOPa, COSAMHEHHOTO C IPUEMHBIM
KOHIIOM BOJIOKOHHO-OIITHYECKON COOPKH, COCTOSAIIECH U3 KBAPIIEBBIX U TAIOTEHUI0CEPEOPSHBIX BOJIOKOH,
TIPH TOM BBIXOJHOH KOHEIl BOJIOKOHHO-ONTHYECKOM COOpPKH paslefieH Ha OJUHHAANATh ONTHYCCKUX
KaHAJIOB, UMCIOIIUX PABHOE KOJIMYECTBO BOJIOKOH, COCTMHCHHBIX C ONTHUYCCKUMHU (DUIBTPAMU, KaXK bl
13 KOTOPBIX BBIJCNIAECT MOIIHOCTH TOJBKO OOHOW AMWHBI BONHBL 1,45 Mxm; 1,95 mkm; 3,00 mMiwM;
6,00 MM (mormomenune Bomel); 1,72 miM; 2,31 mrm; 3,41 mMxM (moriomenue HedTn); 8,0 MKM
(mornomenue cepoconepxkamux coexauHennii); 1,10 mxm; 2,55 Mrm; 5,00 MKM (OmMOpHBIC KaHABI),
32 KaXJbIM ONTHYECKHM (UIBTPOM PACIONIOKEH (OTONMPUEMHHK, OTIMYAETCS TEM, YTO BOJIOKOHHO-
onTu4eckas COOpKa COIEPKUT BOJIOKHA U3 XAIBKOTCHUTHOTO CTEKIIA, IIPHYEM COOTHOIICHHE KBAPIICBHIX,
TaJIOTCHUI0CEPEOPSIHBIX U XaIBKOTCHHUTHBIX BOJIOKOH, paBHO 0,5/0,25/0,25 COOTBETCTBEHHO U UX 00IICce
Konmu4ecTBO He MeHee 120, HOMONHUTENBHO COAEPKHUT JIBEHAIIATHI BOJIOKOHHO-ONITHYSCKUN KaHal,
ontuieckuid GuIbTp 4,3 MKM (TIOTIIONMICHHE JUOKCHA YTIIEPoa) U (POTONPHUEMHHK.
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MIIK-2018.01 GOIN 21/3554

MYJbTHCHEKTPAJILHBIN AHAJTU3ATOP HE®TH
06.1a¢TL TEXHHKH, K KOTOPOif 0THOCHTES H300peTreHue

Hzo6peTenne oTHOCHTCS K 0OMacTH (PU3HKO-XUMHYECKHX METOJIOB aHaIu3a, B
JacTHOCTH K WH(paKpacHOH CIEKTPOCKONHH OIpeeliecHus cocTaBa cMeceil Hedrenpo-
TYKTOB.

IIpenmecTByomuii ypopeHb TeXHHKH

B Hacrosiee gpemsi 00BOAHEHHOCTh MPOAYKIHH HePTeROOBIBAIOIMUX CKBAMKHIH
JlocTuraa B cpenneM 75 % (npu mojcdeTe Y4TCHBI CKBAKHHBI B PasHbIX CTPaHaxX MHPA).
Cpenn HempepeIBHBIX CNOCOO0B KOHTpoIA 00BOAHEHHOH HedTH paznuualoT ABa, pasae-
JSE€MBIE 110 TIPUHIMITY U3MEPAEMBIX (PH3UYECKUX BEIUYHH CPEABL: ONTHYECKHE W BIICK-
Tpuyecckue. Henocratkom cnoco0oB, OCHOBaHHBIX Ha M3MEPEHUH IEKTPHUESCKHX BENH-
4HH, SBISETCA HH3KAsA YyBCTBHTEIBHOCTL B CJIy4ac BLICOKOM [0H ra3oBoil ¢asbl B HC-
cieyembix obpasiax. OnTHYECKHE cIocoBH OCHOBAHBI HA PETHCTPALIMH IIHKOB IOITO-
OICHKA NPUCYIMUX HETOCPENCTBEHHO JETEKTHPYEMBIM 3JIEMEHTaM, B HE3aBHCHMOCTH OT
HX arperaTHOTO COCTOSAHMS, H ODECNeYHBAIOT 3HAYMTENBHOE NMPEUMYIISCTBO MO TOYHO-
CTH U CKOPOCTH aHatn3a. Heob6XoauMo OTMETHTS, YTO BTOPBIM IIOCHE BOJEBI CITYTHHKOM
He(yTH ABIIETCH cepa, IIPH 3TOM e€ CoAepKaHue MOXKeT AocTurats 14 06.%(Mareppamos
AM., AxmenoBa P.A., Axmenosa H.®@. “Hedrexumus u Hedrenepepaborka”, baky: ba-
Kbl YuusepcuteTH, 2009, c. 660, c. 340-353). Cepa B HedTH ¥ HeTEnPOMYKTAX IPUCYT-
CTBYET YacThIO B BHIE JIEMEHTHOH CepEl, 2 B OCHOBHOM B BHAE PazIWYHEIX COeTHHEHHIH
— CEPOBOJOPOJA, MEPKAIITAHOB, CYNb()HUIOB, IUCYNb(MUIOB, THOPEeHOB H THOdaHOB. Ko-
JWYECTBEHHOE COICPKAHUE CEPBI ABNACTCH OJIHOH U3 CYHIECTBEHHBIX TEXHOJIOTHYSCKHX
XapaKTEPUCTHK HE(TH, BCICACTBHE BHICOKOH KOPPO3HOHHON AKTHBHOCTH CEPHUCTHIX CO-
equHenuit. Cepocojepikalllue COSIMHEHHS HAHOCAT CYLIIECTBEHHBIH Bpeld, Kak
npu nepepaboTKE He(TH, TaK M OPH HMCIONB30BAHMHM HEQTENpPOJYKTOB, B YACTHOCTH
HaJIMYHE CEPBI B TOILTUBAX OTPUIATEIBHO CKA3bIBAETCS HA UX 3KCIUYaTalMOHHBIX XapaK-
TepucThKax. Kpome 3Toro, mpH cropanvu CepHHCTHIX coeXMHEeHUI BbAenstores SO» u
SO3, KoTOpBIi NpH rHIApaTaurd 00Pa3ylOT CEPHHCTYI0 M CEPHYK KHCIOTHL. KHCIOTH
CnocoOCTBYIO KOPPO3UK CTEHOK HUIMHIPOB M APYTHX 4acTe# obopynosauwus. ITonana-
HHUE CEPHOH KUCIOTHI B Maclla NPHBOIKT K 00pa30BaHUIO CMOJIMCTBIX MPOAYKTOB H, Kak

CIICACTBHE, Harapa, YCKOPARIICIO H3HOC OBHIaTcid. B cBa3u ¢ BBIIIECCKA3aHHEBIM, CO-



JICPXKAHHE CEPBI H €€ COSAMHEHMH ABIACTCH OjiHOH W3 OCHOBHBIX KaYECTBEHHBIX Xapak-
TEPUCTHK, KaK CHIPOH HeTH, Taxk ¥ MOMyHaeMbIX HeQTENIPOAYKTOB.

B roxe BpeMs u3BNcucHHAA He(TH COAESPIKUT MOMYTHHIH HedTAHOH ras, 00pa3oBLI-
BAOLIMICA B TOM YHCic BO Bpemst 1o0bman. M3BecTHBI cnoco0sl yBenHdeHHsl HeTeoTaa-
YH CBA3aHHEBIC ¢ 3aKaukod quokcuna yriepona (H.I'. I'masros, M.I'. JIeIMOuUKHHA, K.T.H.,
E.H. JInteak, M.B. Bepmununa «lloTeHn#an npupoAHBIX B TEXHOTEHHEBIX HCTOYHHKOB
OHOKCHJA YIepoda A pealu3allMd TeXHOIOIMH CMELIWBAIOIIErOCs BBHITECHCHHS Ha
tepputopu PO» PROHE®TD. Ilpodeccuonansro o medru. — 2017 - Ne 2(4). — C. 47-
52). Takum obpaszom comep>kaHue YIICKHUCIIOTO rasa B HeTH MOXKET J0CTHraTth 4%, a
conepxanue B Hedrernposose 1o 50%.

B macrosmee BpeMs HH(paKpacHas CNEKTPOCKONHS SBISETCS OJHHM H3 OCHOB-
HBIX cr1oco0oB aHaim3a HedTH M HepTenpPOyKTOB, TIpH €€ HCIONB30BAHKHH A4 OTIPese-
JIeHHs] KOMHYECTBEHHOTO COCTaBa NPHPOAHBIX CMeceil He NPOHCXOIUT Pa3pyIICHHE Be-
IIECTB, UTO HC 3aTPYAHAET MX JaibHeiillee Hcnonb3osaHue. VM3MeHEHHE CONEHOCTH H
HaJIMYHE Ta30BbIX (PpaKkIui TakKe He OKA3bIBAKOT CYINECTBEHHOTO BIMSHHEA HA TOYHOCTh
HU3MEPEHUH B CBA3M C TEM, YTO CIIOCOD OCHOBAH Ha JIETEKTHPOBAHHH WHTCHCHBHOCTH Xa-
PAKTEPUCTHYCCKUX HHMKOB NOITIOMIEHUS XMMHYECKUX CBA3el Ha onpejeneHHBIX MIHHAX
BOJIH, KOTOPBIC HE MCHAKOT CBOErO MOJOKEHHs. OMHaKo, HEBEPHBIH ydeT cyMMapHOH
JUIUHEI OIITHYECKOTO TIYTH JKHAKOCTH, IIPH HAJIMYKH ra3oBoi ¢paxumu 6onee 10%, mpu-
BOIWT K OIMOKaM HMHTEPAPETAIlHH MONYyYCHHLIX 3HAYCHHUH. [IpuMEHeHHE BOJIOKOHHO-
ONTHYECKUX KaHAJOB JAOCTABKH IMO3BOMISET PacIiMpUTh 00NacTH IMPUMEHEHHs CrIocoba |
PeaNH30BaTh MPOMEIIUIEHHBIE [IOTOYHBIE AATYHKH KOHTPOHS XHMHYECKOrO COCTaBa H
KOHLIEHTpaLUH, BOCTpeOOBaHHBIE HAa He(PTeI0ObIBAIOIIKMX U HedTenepepadaThIBAIONIMX
CTaHLIKAX.
UM3pecTen MHOrOKaHAIbHBIN HH(PaKpacHSIH JaTYHK IS H3MEpeHus (a3oBoro
COCTaBa MHOTOKOMIIOHEHTHOTO MOTOKA, B YACTHOCTH MOTOKA HEQTENPOAYKTOR, COJED-
Xammi HHQpPaKpacHbI H3Ty4aTenb, COSIUHEHHDIH ¢ HCTOYHHKOM NHTAHHSA, Napabosiu-
qecku#l pedexTop, MpobooTGOPHHK, COCTOALMI U3 ABYX IUIOCKOTAPANIENBHBIX Call-
(GupoBBIX MIacTHH, ¢ NMpobdol HedTenpoAYKTOB, KOJUIMMATOP, COEMUHEHHBIN ¢ IIPHUEM-
HBIM KOHIIOM BOJIOKOHHO-OITHYECKOH COOPKU, COCTOAINENR U3 KBAPLEBBIX BOJIOKOH, IIPH
3TOM BBIXOAHOH KOHEIl BOJIOKOHHO-ONTHYECKOH COOPKH pazleneH Ha ONTHYECKHE KaHa-
Jbl, UMEKOUIHE PABHOE KOJUYECTBO BONOKOH, NPHYEM 110 KpaliHe# Mepe OMHH KaHal AB-
JACTCA OMOPHBIM, KOHIIBI ONTHYECKHX KAHANOB Yepe3 ONTHYEeCKHe (PUIbTPhI CBA3AHEI ¢

(bOTOI[HOJIaMH, Ha BBIXOJE KOTOPBIX IIOJY4YarOT BJIeKTpH‘-ICCKHﬁ CHI'HAl, Hepelﬁ[aBaeMBIﬁ



Ha KOMIILIOTEPHYK 00paboTKy ¢ moayueHHem wu3o0paxkeHus Ha auciuiee (mareHt GB
2423817; MITIK GO1IN 21/25, GOIN 33/28; 2006 ron).

Henpocrarkom npubopa ssisercd ero HHU3Kag TOYHOCTh, B YACTHOCTH HEBO3-
MOMXHOCTE OIpeJeleHHs CEPOCOASKAINIMX KOMIOHEHTOR BBU/IY HEROCTATOTHO BBEICOKOH
YYBCTBHTCILHOCTH, & TAIOKe HEBO3MOKHOCTE YI€Ta COACPIKAHHS YITIEKHCIIOro rasa.

N3BecTeH HHppaKpacHEIH ONTHYECKUH HATUHK JUIS ONMPEREIeHHs KOHICHTpa-
UMM HeTH U BOJIBI B MHOTOKOMIIOHEHTHOM JKWIKOM TIOTOKE B IIPHCYTCTBHH HHTHOMTOPA
THIPaToB, paboTa KOTOPOro OCHOBaHA HA PAa3NUYUAX B MOrNMOHICHUH HE(DTHIO, BOAOH W
HHrHOMTOpOM OimkHEro HHQpakpacHoro uzmyueHusd. JaTuuk mpeacTaBisieT coboil uH-
(bpakpacHyI0 ONTHYECKYIO BOJNIOKOHHYHK) CHCTEMY H COJEPIKHT LIMPOKOIOIOCHBIN HH-
(paxpacHbIif HCTOUHMK, B YACTHOCTH BOJIB(PAMOBYIO TaJIOTEHHYIO JIaMILY, COE/JHHEHHBIH
C MHHHEH 3JCKTPONHMTAHHA H PACHONOXKEHHBI HA NPOTHUBONONOXKHOH CTOpOHE 00JlacTH
BEIOOPKH K3 KOIUIUMATOPa, COENHHEHHOTO ¢ KOPNYCHOH YaCThIO ¢ HOMOUILIO ONTHYECKAX
BBIXOZIOB, COSIMHEHHBIX C HUM IOCpecTBOM ofiero coequuutensd. Takum obpazoM, us-
BECTHEIH JATYMK COAEPXHT HCTOYHHK HH(paKpacHOTO H3IydYCHHA, napaboiHMuecKuit
(3nnunTHYeCKuii) OTpaXkaTellb [UIs HAIPABIEHUA CBETA OT HCTOUYHUKA, IIEPBOC H BTOPOE
cangupoBbie OKHA, KOJUIMMATOP M ONTHYECKHE BBIXOIbI, KOTOPHIE COSAUHAIOT KO/LTUMA-
TOp ¢ uHbpakpacHbiMu (unbTpamu (mateHT US 9002650; MITIK GO1F 1/74, GOIN 21/35,
GOIF 1/44, GO1F 1/88, GO1 N 21/359, GOIN 21/3577, 2015 r.).

Hemoctatkom mprOopa siBisieTcs HERBO3MOIKHOCTB ONPEICNIEHUS cepocoep-
KAlIMX KOMIIOHCHTOB BBHJIy HEIOCTATOYHO BBICOKOH YYBCTBHUTENBHOCTH, @ TAKXKE He-
BO3MOXHOCTB YUETa COACPIKaHUS YIIIEKHCIOTO Ta3a.

I1poroTunom gaHroro npubopa ABIAETCA CNEKTPAIBHBIN aHANH3ATOP HEPTH,
CONEPKALINA UCTOYHHK HH(PPaKpacHOrO H3JIyYeHHS, COEIMHEHHBIH ¢ HCTOYHHKOM IIH-
TaHmA, napadonuveckuit pediexktop, mpodOOOTOOPHUK, COCTOSNILME K3 JBYX TUIOCKOIA-
PalICILHBIX TUTACTHH BBIONHEHHBIX M3 CHHTETHYECKOTO aiMasa, ¢ mpobolt Hedreco-
JiEpXamiedl  cMECH, KOJUIMMATOp, COEINUHEHHBIH ¢ NPHEMHBIM KOHIIOM BOJIOKOHHO-
OIITHYECKOH COOPKH, COCTOAMEH N3 KBApUEBBIX BOJIOKOH W BOJIOKOH W3 TAJOTEHHIOB Ce-
pedpa B cooTHomleHHH 1:2 1 uX oflee KONUIECTBO COCTARIACT He MeHee 110, npu 3ToM
BBIXOJHOH KOHELl BOJIOKOHHO-OIITHYECKOW COOpKH paslelieH HA OJHHHAIATL ONTHYE-
CKMX KaHaj0B, HMEKIIKHX PaBHOE KONHUYECTBO BOJIOKOH, COCAMHEHHBIX C OAWHHAILATHIO
ONTHYECKUMH (DHILTPAMM, KKIBIH K3 KOTOPBIX BBUIEISET MOIIHOCTL TONBKO O/HOM
nmuHel BodHBL 1,45MkmM; 1,95MrM; 3,00mxMm; 6,00 MKM (IMKH MOIIOUIEHHS BOMBL);
1,72mxm; 2,3 1MxM; 3,41MxmM (muxu norioiuedns HedTr); 8,0 MkM (UK MOMIOMEHHS ce-

pocopepxkammx coemuHenui); 1,10 mMxMm; 2,55 mxm; 5,00 MxM (omopHEIe KaHauiel), 3a
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KaXIbIM ONTHYECKHM (QHIBTPOM pacrooxeH GOTONPHEMHHMK, Ha BEIXOAE KOTOPOIO 1O~
JIy4aroT 3JACKTPUYECKHI CHIHAM ¢ TTONYYEHHUEM €ro M300paXeHus Ha dKpaHe AHUCIUIes 110-
clie KoMIEBIoTepHON 00pabotku (Espasuiickuit matent Ne 036344; MITK-2018.01 GOIN
21/3554).

Henocratkom npudopa ABIAETCH HEBO3MOXHOCTSL ONpPENENeHHs COACPXKaHu,
YIJIEKHUCTIOro ra3a BBUAY HEAOCTATOYHO BBICOKOH YyBCTBUTEIBHOCTH.

Takum obpazoM, cyliecTByoiue HH(ppaKpacHbie ONTHIESCKHE JATYHKH (aHa-
JH3ATOPEI) TO3BOIAIOT [IPOBECTH OJIHOBPEMEHHBIR aHANU3 COAEPXKAHUSA BOMABI, HEPTH H
CEPOCOJIEPIKAIMX COCAHHEHHH B CMeCH HED)TENPOAYKTOB IIYTEM PETHCTPAlMH ONTHYC-
CKHX CHTHAJIOB, NPOXOAIMX Yepe3 NPoToUHbI npobooTOopHuk. OnHAKO, HE YYHTHIBA-
IOT COJEPIKaHMA ra3opod (paxnyu, B YaCTHOCTH SHOKCHIA YTIIEPOJAa HECMOTpPSA Ha TO,
4TO HeBEpHasd MH(OPMAIHA O CYMMAPHOMN JUIMHE ONTHYECKOIrO MyTH JKHAKOCTH B IIPO-
TOYHO#H KIOBETE HE ITO3BOJIICT O€30LIHMO0YHO ONPeeIHTh KOHIICHTPAIHIO HE)TH, BOILI H
CepocoiepKalllX KOMIIOHEHTOB B HEMPEPEIBHOM PEXHME JBHXEHHA HOTOKA dYepe3 TPy-
6omposo.

Llenpro HACTOAIIETO M300peTeHHs ABIACTCS pa3paboTKa KOHCTPYKIMH MYJIb-
THCIIEKTPAIBHOIO aHaIu3aTopa He(TH, 00ECIIeYHBAIONIETO BOZMOKHOCTh OJHOBPEMEH-
HOTO OIIpeJeNieHHs] KOHIEHTPAuu HedTH, BOIBI, CEPOCOACPIKALIUX COSAUHEHHH ¥ ra30-
BOH (paKIIHK TUOKCHA YIIIEPOJIa B PEXUME TOTOYHOTO KOHTPOIS.

CymHocTb M300perenus

3agaja H300PETEHHU COCTOHT B CO3JAaHUM MYJILTHCTICKTPAILHOIO AHAIHA3ATOPA
He(TH, 00ecIeYNBarOLIETe BO3MOXKHOCTE ONpPEACICHHS KOHIICHTPALHOHHOTO COIEpkKa-
HHA HE(TH, BOJBI, CCPOCOAEPHALIMX COSIMHEHUI W razoBO# (QpakumMu AHOKCHIA YIie-
poJa B peKHME ITOTOYHOTO KOHTPOIA.

TexHuueckuil pe3ynsTar COCTOUT B NMOBBIIEHHH YYBCTBUTENBHOCTH AHAIA3A-
TOpA.

IlocTtaBneHHas 3ajaua pelleHa B TIPeJUIAraeMoi KOHCTPYKIHH MYJIBTHCIIEK-
TPabHOrO aHanu3aTopa HedTH, COAEpALICTO MCTOYHHK HH(PaKpPacHOro H3Iy4YeHHS,
COCHUHEHHBIH ¢ MCTOYHHKOM NHTaHUs, napabomrdeckuil pedriektop, mpodoOTOOPHHK,
COCTOAIIMI M3 ABYX IUIOCKOIAPAIIENbHBIX TUIACTUH BBIIOJHEHHBIX U3 CHHTETHYECKOTO
anmasa, ¢ npoboi HedTecogepKalueii cMecH, KOUIUMATOP, COCHUHEHHBIH C TPHEMHBIM
KOHIIOM BOJIOKOHHO-OIITHYECKOH COOPKH, COCTOMINEH H3 KBAPIEBBIX BOJOKOH H BOJIOKOH
U3 TaJIOTCHHAOB cepebpa, NPH YTOM BBIXOJHOM KOHEI BOJOKOHHO-ONITHYECKOH COOpKH
pasfesieH Ha OJHHHAALATE ONTHYECKHX KaHATIOB, UMEKOIUX PAaBHOE KOJIHYECTBO BOJIO-

KOH, COC€IHMHCHHEBIX C OJHHHAAIATHEIO OIITHYCCKUMHK (l)HJ'IBTpaMﬂ, KB 13 KOTOPBIX
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BBIJENACT MOILIHOCTh TOJBKO OAHOM IUIMHBI BOMHBL 1,45MxM; 1,95MxM; 3,00Mxm; 6,00
MKM (HHMKH #omjiomeHus Boasl); 1,72mkM; 2,31mkM; 3,41MkM (IUMKH MOLJIOLICHWS
HedTH); 8,0 MKM (MHK NIOTIOWICHHS cepocoepKallux coequHenuid); 1,10 Mxm; 2,55
MEM; 5,00 MKM (OTIOpHBIE KaHAJbI), 34 KOKIBIM ONTHYECKUM (QHIBTPOM pacmosnoxkeH ¢o-
TOINPHEMHUK Ha BBIXOZIe KOTOPOTO MOIYYaroT 3JIEKTPHUSCKHH CHTHAN C IIOJIyYCHHEM €ro
¥300paXKeHNs Ha KpaHe FHCIUICS IMOCTe KOMIBIOTEPHOH 0OpabOoTKH, OTIMYAIOUIETOCS
TEM, YTO BOJIOKOHHO-ONITHYECKas cOOpKa MOMOMHUTENBHO CONEPIKUT BOJIOKHA M3 XaJIbKO-
TEHUOHOTO CTEKNIA, IPHYEM COOTHOINEHHE KBApileBBIX BOJIOKOH, BOJIOKOH M3 TaJIOTEHH A
cepeOpa B BOJOKOH M3 XalbKOIeHUIHOTO cTekiia pasHo 0,5/0,25/0,25 cOOTBETCTBEHHO M
ux oOlIee KONHYECTBO COCTaBMACT He MeHee 120, JONOIHUTENBHO COAEPKAMETo IBEHA-
JUATBIH BOJOKOHHO-ONTHYECKHE KaHall, NBEHAALUATHIH ONTHYeCKHH GHILTP 4,3 MKM
(MK OTNOIEHHS AUOKCHAA YIIEPOo/a) H IBCHAAUATEIA (POTOMPHEMHHK, IpPH 3TOM BO-
JIOKHA M3 KBapICBOrO CTCKNA pacnonaraiorcs HanpoTus hunbtpos: 1,10 MM, 1,45MKM,
1,72mrM, 1,95MKM, 2,31MKM, 2,55 MKM; BOJIOKHA M3 XIBKOT€HHIHOIO CTEKJIa paclona-
raiorcsd HampoTHe puibtrpos: 3,00mkm, 3,41MKM, 4,3 MKM; BOJIOKHA K3 FaJIOreHHIOB ce-
pebpa pacnionaraiores HanpoTur duibrpos: 5,00 MxM, 6,00 mxwm, 8,0 MM,
HccnenoBanud, MpOBEJICHHbBIE aBTOPAaMM, BBISBUIH BO3MOXHOCTB OIpese/e-
HHUS KOJHYECTBEHHOTO COJAEPIKaHMs JUOKCHIA YIJIepoaa, IpH OJHOBPEMCHHOM OOHapy-
MKEHHH BOJbl U CEPOCOJAEPKAIUX coeMHEHUH. Mcronp30BaHie IBEHAINATH ONTHYECKUX
KaHaIOB MO3BOJIMJIO YREJIMYHTE HCHOB3yeMBlH juanazoH cursanos ot 2.0 MM g0 10.0
MKM C YYETOM TOTO, YTO B DTOM AHANA30HC ONTHYCCKUEC BOJOKHA, B COCTAB KOTOPBIX
BXOIAT BOJIOKHA H3 rajoreHuaa cepeOpa U XanbKOTreHHIHOTO CTEKIIA, IPO3payHel. ABTO-
paMH YCTAHOBIICHO, YTO Hauﬁonee HHTEHCHBHBIH ITHK HOTJIOIOEHHUA BOAOBI HAXOOUTCS B
obmactu 3.0mMkM m 6.0 MxM, HedTu — 3,4 MKM, cepocofepKallie COCAUHEHHS, Mpe;l-
CTaBJICHHBIC B HE)TH B BHJIE CEPOCOMCPKAIIMX YTNEBOJOPOIOB: THO(EHOB H THO(AHOB,
UACHTHDUIHPYIOTC NO [ostoce mortomeHus B 06nacty 8.0 MKM, COOTBETCTBYIOIIEH KO-
nebaHysIM cepbl B NATHWICHHOM KOJbLE, IHK MOTJOEHHs AUOKCHIA YIIepojia HAXo-
matesa B obnactu 4,3 mxm. Heobxomumo oTMeTHTB, YTO Mepefaya CHTHama O IUKe I10-
IJIOINEHHS CEPOCOACPXKALIMX COCTUHEHMH, M MHOKCHIE YIIEpoNa C HCIOJIL30BAHHCM
KBapHEBBIX BOJIOKOH, Mpo3pa4yHbiX B 00nactu ot 0.4 MkM 10 2.6 MKM, HEBO3MOXKHa. Hc-
CJI€10BaHU, IPOBEICHHBIE aBTOPaMH, BBIABUIH [IEPCHEKTUBHOCTE COBMECTHOIO HCIIONb-
30BaHMS ONITHYECKOTO BOJIOKHA, COACPIKAIIEro BOJIOKHA M3 rajoreHuna cepebpa u xamb-
KOTE€HHAHOTO CTeKIa TaK kak cOOCTBEHHBIEC IIOTEPH /IS XaBbKOTEHH/IHBIX CTEKOJI B AHA-
nasore oT 2,0 7o 5,0 MKM MEHBINE, YeM Y BOJIOKOH W3 raJloTeHUIOB cepedpa B AeciTh

pas, 9To OPpHBOJAHT K IMOBBIIICHHIO UWYBCTBHTCIIEHOCTH npn60pa. HpH ITOM IIpeanaracMoc
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aBTOPaMH COOTHOIUEHME KBAPLIEBBIX BOJOKOH, BOJIOKOH M3 Tajoresuja cepebpa u xaib-
KOTEHHIHBLIX BOJMOKOH, paBroe 0,5/0,25/0,25 coOTBETCTBEHHO, 00ecTIeuBacT HEOOXO/1H-
MBI YPOBEHB IIPO3PaYHOCTH C COXPAHEHHEM CPOKA JUTHTENBHOCTH CIIy)KOBI ONTHIECKHX
BOJIOKOH. Pacmmpenue quana3oHa CUIHANIOB MOTJIOILEHHs: 00YCIIOBIUBAET H3TOTOBIICHHE
ITOCKOIAPAIUIENBHBIX [DTACTHH NMpoOooTOOpHIKA U3 CHHTETHYCCKOTO ajiMasa, mpo3pad-
HOT'O B HCIIONIB3YEMOM JuamnasoHe. JlaHHEBIE, MPOBEAECHHLIX UCCIEJOBAHMM, CBHACTENL-
CTBYIOT O 3HAYHMTEJILHOM YBEIMYEHHH 9yBCTBHTEIBHOCTH IIpubopa, U, KaK CIeCTBUE, O
BO3MOXXHOCTH OTIPEJEJICHHs KOJHUYECTBEHHOro cojiepkaHus HedTH, BOIBI, cepocoiep-
JKalKX COCOUHEHUHN K ra30BOM (Ppakifiy THOKCH/IA YIIIEPO/a B PEXKUME NTOTOYHOTO KOH-
TPOJIL.
Hepeuens dpuryp

Ha ¢ur. 1 usobpakena QyHxkmmoHaNBHAS CXeMa NPEIIAraeMoro Ciek-
TPIbHOTO aHanmusaTopa HedTH, rae 1— HCTOUHHK WHppakpacHoro wzmydenus (A 2.0—
10.0 MKM), cOeAMHEHHBIH C 3MEKTPUISCKHM HCTOYHHKOM MHUTAHMs (HA CXEMe He IMOKa-
3aH); 2 — napabonmaeckuii peuiektop; 3 — npodooTOOPHUK, BRITOTHEHHBINR H3 IBYX ILIO-
CKOMapa/eNbHBIX MJIACTHH M3 CHHTETHYEeCKoro anMasa (3.1, 3.2) ¢ peryiupyeMsiM 3a-
30poM; 4 KOJUIMMATop; 5 — BOJIOKOHHO-ONTHYECKas COOpKa, COCTOSAIIAs U3 KBAPIEBBIX
BOJIOKOH, BOJIOKOH M3 TajJIOreHUa cepedpa B BOJOKOH M3 XallLKOTCHUIHOTO CTEKIIA B3si-
TeIX B cooTHomeHuH 0,5/0,25/0,25; 6 — npueMHslii TOpen BOJOKOHHO-ONTHYECKO# cOop-
KH; 7 — ONTHYECKHE KaHaJbl C PABHBIM KOJHYCCTBOM ONTHYECKHX BOMOKOH; 8 — BBIXOA-
HBIE€ KOHIbI ONTHYECKHX KaHAOB; 9 — onTudeckrie GUNLTPHI (BLlIeneHne HEOOXOAMMBIX
mHH BoiH), 10 — poronuemuuky ((hoToaHom MM MHPOIIEKTpHICCKUE AeTekTop); 11 ~
ofpa3sel BOAOHEe}TIHOH cMeCH.

Ha ¢wur. 2 u3obpaxeHs! COICKTPaIbHEIC XapaKTCPUCTHKH BOjibI, HE(TH, ce-
pocoepKaUX COeAMHEHNH U OMOKCHAA yriepona, rae 1-12 xaHaiel ISl BeUIEIEHUA
XapaKTEPUCTUYCCKUX CHTHAIOB, 13 — cOeKTpanbHblE XapaKTEpHCTHKH TOTJIOUICHHS Ce-
pOCOAepKAINKUX COE/IMHEHNH, 14 —CrIeKTpanbHbIe XapaKTepUCTHKY [OIIOWEHUS HEQTH,
15 — crekTpanbHble XapaKTEPHCTHKH JHOKCHAA YIIepona; 16 — CeKTPalbHbe XapaKTe-
PHCTHKHM MOTTIOMECHHSA BOIBL, IpH 3ToM 3, 5, 8 — xaHans! s BRIAEICHHS ITHKOB IOTIIO-
menust HegTH, 2, 4, 7, 10 — xaHauei A BBIJEJIEHUS TTHKOB IOIVIOIIEHHS BOJBL
11 - kanan Ans BLIIENCHHA MHKOB TNOTIOLIEHHS CEPOCOACPKAIIHNX COCAMHEeHuit; 12 — Ka-
HaJ1 1151 BRIAENCHH NMEKa ITOTTIOMEHH IKOKCHAa yriepoaa; 1, 6, 9 — onopHbIe KaHambl,

Caenenus, NoATBEP KIAIIINE BO3MOKHOCTE OCYHIECTRICHHNA H300peTeHns
Kak ykasano Bbllle, IpemiaracMbli MYJbTHCHEKTPAIBHBIA aHATH3ATOD

HedTH COIepKHT MCTOUHMK un(pakpacHoro wsnydenns (A 2.0-10.0 mxm)(1), coean-
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HEHHBIH ¢ 3JIEKTPHYECKMM HCTOYHHKOM IMTAHHA (HA cXeMme HE IoKaszaH); mapabosmye-
ckuit pedaexrop (2) Juis nonyyeHHs NapaUieNbHO HAIPaBIEHHOTO [IOTOKA CBETA;, IpO-
600TOOpHUK (3), B KOTOpPOM HaxoAuTcs oOpaszel Hedreconep:kalieil cMeCH, BBIIOIHEH-
HBIH M3 ABYX IUIOCKOMAPAICIBHBIX IUIACTHH U3 CHHTETHYecKoro anMasa (3.1, 3.2) ¢ pe-
TYIIEPYEMBIM 3a30pOoM;  KOJUtUMarop (4), pacroyioyKeHHBIH MeX Iy npobooTOOPHUKOM M
BOJIOKOHHO-ONITHYECKOH ¢cOOpPKO# (5) asl noy4yeHUs HapaueNIbHBIX IYYKOB JIyqeH
CBCTA 1I0CJIE €0 MPOXOXKAEHHNS Yepe3 NpobooTOOPHHK M YAaCTUYHOTO MOTJIOMIEHHS KOM-
MOHEHTaMH cMeCH. BolokoHHO-onTHYeCKas cOopka (5) COCTOMT M3 KBAPIEBLIX BOJOKOH,
BOJIOKOH M3 rajioreHuaa cepedpa ¥ BOJNIOKOH M3 XATBKOTCHHAHOTO CTEKJIA, B3ATHIX B CO-
oraomenuH 0,5/0,25/0,25 cooTeercTBeHHO, 00IIEe KOIMYECTBO KOTOPEIX COCTARIAET HE
meHee 120, mpu 3TOM NPHEMHEIH TOpen BOIOKOHHO-ONTHYECKOH cOopkH (6) cBaA3aH ¢
ONTHYECKAMH KaHajiaMH (7) ¢ paBHBIM KOJNMYECTBOM ONMTHYECKHX BOJOKOH, BBIXOJIHBIE
KOHIIBI ONTHYECKHX KaHANoB (8) coenuHEHH ONTHIeCKUMH GUIbTpamMu (9) ¢ 1ENpio Bbl-
AeneHusi HeOOXOMMMBIX JUIMH BOJIH, KOTOPBIE B CBOIO OUepesb COSMIHEHEI ¢ (POTOMpPHEM-
HukamH (10) (GoToauon Wiy NHPOIIEKTPHYCCKHAN JETEKTOD).

[Ipennaracmerii MyJBTHCIIEKTPANbHBI aHaMU3aTop He(TH paboTaeTr CiepyroumHM
obpasom. Herounuk ungpakpacHoro u3nyueHus 1, COENMHEHHBIN ¢ 2MEKTPUUECKHM HC-
TOYHHKOM [UTaHMA, TEHEPUPYET HEIPEPIBHBIN HIIH HMITYJILCHBIM CUIHAI ¢ ONpeIccH~
HO# (cTabuIbHOH) MOLIHOCTEIO B AHaNMa30He MIHH BoNH ot 2,0 Mkm ao 10 MxMm. Ilapa-
Oomuyeckuii pedIexTop 2, pacTOICKEHHEIA 32 HCTOUHHKOM HH(PAKPaCHOrO U3TyHYEHHS
1, HanpaB/ifeT yCIOBHO MapalelbHbli ONTHYECKAH CHTHAI B mpoGooTOOpHMK 3 uepes
IIEPBYIO MIIACTHHY W3 CHHTETHYECKOro anMasa 3.1 Ha obpazen HedTsHOH cMecH. B pe-
3YNBTATE IPOXOKACHHS H3JIyHEHUS YePe3 KUIKOCTh YaCTh MOLTHOCTH OITHYECKOTO CHI-
Hayma nornomaercd. Ha miupax BoJH, COOTBETCTBYIOIIMX XApaKTEPHCTHUECKUM ITHMKAM
BOJIbI, HEQTH, CEPOCOAEPKAIMX COCANHEHUH H IMOKCHIA YIIepoa MOTIOIMEHHE TPOHC-
XOAMT Haubosee HHTEHCHBHO, B 00JaCTH ¢ OKHAMH MPO3PAYHOCTH ONTHYECKHH CHrHAT
noryomaerca Meneine (M. ¢ur.2). Ilocne BzauMozelcTBUS ¢ HecIeayeMoi cpenoit us-
MEHEeHHbIH (0cnalIeHHbIH) ONTHYECKHH CUIHAN Yepe3 BTOPYIO OTBETHYIO IUIACTHHY U3
CHHTECTHYCCKOTO anmasa 3.2 npobootbopHuka 3 nomanaer Ha kommMarop 4. Kommima-
Top 4 coOMpAeT ONTHYECKOE M3NYYEHHE M HANPABISET €ro B BOJOKOHHO-ONITHYECKYIO
cbopxy 5, npueMHBIH KOHeI 6 KOTOPOi cocTouT U3 He MeHee 120 KBapIEeBBIX BOJIOKOH,
BOJIOKOH W3 TAJIONCHHAA cepedpa U BONOKOH U3 XalbKOTCHUAHOIO CTEKId, B3ATHIX B CO-
orHoutenun (,5/0,25/0,25 coorsercteenHo. BBIXOAHOH KOHEI BOJOKOHHO-OMTHYECKOM
cbopku 5 paszeneH Ha ABEHAANATH ONTHYECKHX KAHAIOB 7 C PaBHBIM KOJHYECTBOM OI-

THYECKUX BOJIOKOH B KaXJoM. Takum 06pa30M. MOIIHOCTE ONTHYECKOr'Q H3NMY'ICHHA, 110~
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CTYNMBIIAA B IPHEMHBIN KOHEIl 6 BOJIOKOHHO-ONITHYECKOH cOOpKH 5, paBHOMEpHO pac-
npeaenseTcs M0 BBIXOAHBIM KoHUAaM 8 onTHueckux KaHalnoB 7. Kakabli BRIXOAHOH KO-
Hell 8 KaXI0ro W3 ONTHYECKHMX KaHajloB 7 CMOHTHPOBAaH HAIPOTUB OJHOIO H3 Y3KOMO-
JIOCHBIX ONTHYECKAX (PHILTPOBR 9, KaXIBIH U3 KOTOPHIX BBRIACIACT MOLIHOCTH TONBKO OJ-
HO# myuHE! BONHEL 1,45MrM; 1,95mMrM: 3,00MrM; 6,00 MKM (ITHKH TOTJIONIEHHUS BOJBI);
1,72mxM; 2,3 1mkM; 3,4 1MxM (muku nornomienud Hedtu); 8,0 MkM (MK nmornomenus ce-
pocolepXaliuxX coeAuHeHuH; 4,3 MKM (MK NOTTOLIEHHS AUOKCHia yriepoxna);, 1,10
MKM; 2,55 MKM; 5,00 MM (OITOpHBIE KaHAJEB); IPU DTOM BOJIOKHA W3 KBapIIeBOrO CTEKIIa
pacnonararored HanpoTHe GuabTpoB: 1,10 Mrm, 1,45mkm, 1,72MrM, 1,95MKM, 2,3 1MKM,
2,55 MKM; BOJIOKHA M3 XalbKOT€HH/IHOTO CTEKJa pacllonararoTCsa HAMpOTHB (HILTPOB:
3,00mKM, 3,41MKM, 4,3 MKM; BOJIOKHA H3 TAJOTCHHOB cepedpa pacroNaraxorcs HAnpo-
B GrieTpoB: 3,00 MM, 6,00 MxM, 8,0 MxM. 3a KaxabLM onTHIECKUM QHIBETpOM 9 pac-
nosoxeH doronpueMHUK 10, KaXKIBIH U3 KOTOPEIX CHHXPOHHO PECHCTPHPYET MOLIHOCTD
MIPUXOASLIErO ONTHYECKONO H3IIyYEHHS W Npeodpa3zyeT €¢ B IEKTPHYECKHi cHrHa,
n300paKeHHe KOTOPOTo Mocie KOMIBIOTepHO#H 00pabOTKH MOCTYIIAeT Ha PKPAH JUCIUIES
B BH/IE CIIEKTpPA MOINIOHIEHHS, KOTOPBI IpeactaBisier coboil rpaduk, mo ocu abciuce
KOTOPOr0 OTKJI/IbIBAETCH JUTMHA BOJHEL, & 10 OCH OPAHHAT — TMOTJIOUICHHE, TO €CTh Be-
JTHYUHA, paBHAs OTHOUICHUK) HHTEHCHBHOCTH TMPOIIEAIIETO YePe3 TOrJIOMAIOIIee Belle-
CTBO H Tajalollerc Ha Hero u3mydeHud. llpm mccnenopanvu HedTEeNpOXYKTOB CHEKTP
n300paxaercs paOM MakCHMYMOB H MHHHMYMOB, TP 3TOM 0OJIacTh CIIEKTpa, B KOTO-
POM IOMIOLIEHHUE IPOXOUT YePe3 MAKCHMYM H ABIACTCA MONOCOH NMOIVIOIIEHHA, Xapak-
TepU3yIONIcH KONMYESCTRBO COCTARNSIOWIEH (BOJbI, HEQTH, CEPOCOACPKAIINMX COSTHHCHHH
¥ AMOKCHIA yriepona) cMecd. OTHOBPEMEHHOEC MCIOIL30BAHUC JBCHANATH KaHAIOB B
Ipe/UIaraéMold KOHCTPYKUMHM CHEKTPATBHOTO aHaliu3aTopa He(TH MO3BOJAET H3MEpATH
KOHIEHTPALMIO BOJBI, CEPOCOAEPIKALIMX COSIMHEHUN W JIMOKCHAA yITiepona B HehTH B

muanaszonax ot 0,1 go 100,0%.

TaxuM obpazom, npelaraeMbli MynbTHCIEKTPaJIbHBIE aHanu3zaTop HedTH
[IO3BOJISIET ONPEACIHTE KOMUYECTBEHHOE COJICPKAHNE JJMOKCH/IA YTIEPOJd, BOABI H CEpo-
COAEpKalIX COeNUHEHH!H B He(TAHOH CMECH B pe)XHMe IOTOUHOrO KOHTPOIIA 3a CYer

HOBEILICHUA YYBCTBUTCIBHOCTH Hpuﬁopa.



OOPMVYJIA U30BPETEHHA

MynbTHCIICKTPAIBHBIE AHATM3ATOP HEMTH, COJEPXKALIHi HCTOYHUK HH-
dpaxpacHOro M3Ny4eHHS, COEAHUHEHHbIA C HCTOUHUKOM IHTAHHA, napabonryecKuil pe-
dnexTop, NpobOOTGOPHHUK, COCTOANME H3 ABYX IUIOCKOMAPAINEIBHBIX NIACTHH BEIOIN-
HEHHBIX M3 CHHTETHYECKOTO anMasa, ¢ mpoboll HedTecozepikaiiell CMECH, KOIUIMMATOP,
COeIMHEHHBIH C IPUEMHBIM KOHIIOM BOJIOKOHHO-ONTHYECKOH COOPKH, COCTOALICH H3
KBapLIEBEIX BOJIOKOH M BOJIOKOH M3 TaJIOTEHHUIOB cepelpa, MpH 3TOM BBIXOIHOH KOHEI
BOJIOKOHHO-ONITHYECKOH COOPKH pa3jieieH Ha OJIMHHAINATH OINTHYECKUX KaHANOB, UMe-
IOLIMX PABHOE KOJIMYECTBO BOJIOKOH, COEIMHEHHBIX C OJMHHAMNATLIO ONTHYECCKHMH
$uUIBTpaMu, KaXAbI M3 KOTOPHIX BBIACISET MOIMHOCTE TOJBKO OJHOH JUTMHBI BOJTHBI:
1,45mim; 1,95mim; 3,00mrm; 6,00 MM (uku niormnoniesus Boael); 1,72mrmM; 2,3 1MKrM;
3.41MkM (nuku nornoweHus Hedru); 8,0 MM (UK NOTITOMIEHHS CepocoepKalluX Co-
eauHenutt); 1,10 mrm; 2,55 MrM; 5,00 MM (ONOpHBIC KaHANLI), 38 KaXIbIM ONTHYECKHM
($UIBTPOM PACTIONOXKEH (OTONMPUEMHHK Ha BBIXOJIE KOTOPOTO MOIMYYAIOT MICKTPHYECKU
CHTHAI € IIOMYYEeHHEM €ro u300paxeHus Ha dKpaHe AHUCIUIe Iocjie KOMILIOTepHOI 00-
paboTkH, OTIMYAOIIAHCA TEM, YTO BOJIOKOHHO-ONITHYECKas cOOpKa JOIOIHUTENBHO CO-
JEPXKUT BOJIOKHA M3 XaILKOICHHUIAHOTO CTEKIIa, IIPUYEM COOTHOIIEHHE KBapIEBBIX BOJIO-
KOH, BOJIOKOH M3 TajIoreHu/ia cepedpa W XabKOTeHHAHOro crexia pasuo 0,5/0,25/0,25
COOTBETCTBEHHO H WX 0Dliee KOIMYeCTBO coCTaBIsAeT He MeHee 120, TOMOTHHTENBHO CO-
Jepxalluii apeHanUAaTHIH BOJOKOHHO-ONTHYCCKUM KaHas, ABEHAALUATBHIM ONTHYCCKHMH
¢busTp 4.3 MKM (IIMK TIOTJIOIIECHHS MHOKCHIA YIIepoAa) ¥ ABEHAAUATHIA (oTonpuem-
HHUK, TIPH 3TOM BOJIOKHA M3 KBapIEBOrO CTEKJIA pacloiaralorcs HanpoTHB (GHIIBTPOB:
1,10 mxm, 1,45MKM, 1,72MxM, 1,95MKM, 2,31MKM, 2,55 MKM; BOJIOKHA H3 XalIbBKOTEHH]I-
HOTO CTEKJIA pacmoyaraioTces HanpoTuB GuibTpos: 3,00MkM, 3,41MKkM, 4,3 MKM; BOJIOKHA

U3 TaJIOreHHI0B cepedpa pacmonararotcs Hanpotur GunsTpor: 5,00 MrM, 6,00 MxM, 8,0

MEKM.
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OTYET O IATEHTHOM IIOUCKE  [loMep espasutickolt sassku:

(ctatbs 15(3) EATIK u npaBuno 42 IlaTeHTHON HHCTPYKIMH K

EATIK) 202200154

A. KTACCHOHUKALIMA ITPEJIMETA U30BPETEHUSL:
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G02B 6/04 (2006.01)

CornacHo MexayHapoiHo# nateHTHOM kinaccudukanuu (MIIK)
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B. JOKYMEHTbDI, CHUTAIOIIMECS PEJIEBAHTHBIMH

Kareropusa* CcChUIKH Ha IOKYMEHTBI C YKa3aHHEM, TJIe 3TO BO3MOXHO, PEIeBaHTHBIX YacTei OTHOCHTCA K IyHKTY Ne
A,D [EA 036344 B1 (KOPCAKOB B.C.) 2020.10.29, Bech JOKYMEHT 1
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I:] NOCHCAYIOIUE JOKYMCHTBI YKa3aHb! B IIPOJOIKCHUH

«T» - Gonee nNo3AHMIN JOKYMEHT, OIYGIMKOBAHHbIH NOCIE AATH! [IPUOPHTETA U

NIpHBEICHHBIH T MOHMMAHUA H300peTeHHA

«X» - IOKYMEHT, HMEIOmHit Haubonee GIU3KOE OTHOLLIEHHME K NMPEAMETY MOMCKA,
nopovamuit HOBU3HY MM W306peTaTeNnbCKMit yPOBEHbD, B3ATHIA B OTAE/BHO-
CTH

«Y» - JOKYMEHT, UMEIOLIMI Hanbonee 6IM3KOE OTHOLIEHHE K NPEAMETY MOUCKA,
nopovamu# u306peraTensCKHit yPOBEHb B COYSTAHHM C APYTHMH JOKYMEH-
TaMH TO#H jke KaTeropvu

«&» - IOKYMEHT, ABAAIOIMIACA NATCHTOM-aHaJIoroM

«L» - JOKYMEHT, pHBEACHHBIH B IPYTHX LENAX

* Ocobble KaTeropuM CChLNOYHBIX JOKYMEHTOB:

«A» - IOKYMEHT, ONpeensaioumit 06muii ypoBeHs TEXHHKH

«D» - IOKyMEHT, IPHBEACHHBIH B eBpasuiickol 3aaBKe

[«E» - Gonee paHHMI JOKYMEHT, HO OIMyGIHKOBaHHBIN Ha JaTy NOAaYH
[€BpasHiicKOi 3aABKH MIIK NIOCIIC Hee

«O» - BOKYMEHT, OTHOCAILMICA K YCTHOMY PacKpBITHIO, SKCIOHHPO-
BAHMIO M T.J.

"P" - NOKYMEHT, OIyOnHKOBaHHBIN IO AATHI 101241 eBpasHicKoi
3a4BKH, HO MOCIIe JaThl HCNPAIIMBaEMOro NpHopurera”
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