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(57) MW soOperenne ortHOCHTCS K 0ONAcTH (DU3MKO-XMMHYECKMX METOJIOB aHANM3a, B YaCTHOCTH K

uH(]ppakpacHOW CIIEKTPOCKOIIMKM OINpeNesieHns] cocTaBa cMeceil HedrenpoaykroB. [Ipemnaraercs
CTEKTPAIbHBIN aHAIU3aToOp HE(TH, comepKaNil NCTOYHUK MH(PAKPACHOTO U3ITyUCHUS, COCANHEHHBIH
C HCTOYHUKOM ITUTaHUs, Mapabonudeckuii peduiekTop, NPOOOOTOOPHMK, COCTOSIIMA W3 JIBYX
TUIOCKOTIApAJLIeIbHBIX TUIACTHH, ¢ IpoOol HedTecomepikalieil cMecH, KOJIMMATOp, COEAWHEHHbIH
C TPHEMHBIM KOHIIOM BOJOKOHHO-ONTHYECKOW COOpPKHM, COCTOSIIEH W3 KBapIEBBIX BOJIOKOH, IIPH
9TOM BBIXOIHOH KOHEIl BOJIOKOHHO-ONTHYECKOH COOPKH pa3ieieH Ha ONTHYECKHE KaHaJbl, MMEIOIINe
paBHOE KOIHMYECTBO BOJIOKOH, NMpHUYEM IO KpaiHell Mepe OIMH KaHajl SBISETCS ONOPHBIM, KOHIIBI
ONITHYECKUX KAaHAJOB Yepe3 ONTHUECKHE (QUIBTPHI CBA3aHBI ¢ (POTONPUEMHUKAMH, Ha BBIXOJE KOTOPBIX
MOJTYYAIOT DJICKTPHUYECKHH CHTHAJ C IIOJTYYEHHEM €ro HM300paKeHUs Ha DKpaHe IMCIUIes IOCie
KOMITBIOTEPHOH 00pabOTKH, OTIMYAFOLIUNACS TEM, YTO KOHEIl BOJIOKOHHO-ONTHYECKOH COOpKHU pasnelieH
Ha OAMHHAIUATH ONTHYECKHX KAHAJIOB, COCIMHEHHBIX C OAWHHAIUATHIO (DOTONPHEMHHKAMHU dYepes3
OIIMHHAATh ONTHYECKHUX (IIBTPOB, COOTBETCTBEHHO, NMPUYEM TPU ONTHYECKUX KaHAJIA SBISIOTCS
OTIOPHBIMHU, a BOJIOKOHHO-ONTHYECKas cCOOpKa JOMOJHUTEIBHO COAEPKUT BOJIOKHA, BBHIOJHEHHBIE U3
rajoreHua cepedpa, IpUYEM COOTHONIEHHE KBApIEBBIX BOJOKOH M BOJOKOH M3 TalOTeHHAA cepedpa
paBHO 1:2 M mx oOIee KOJIMYECTBO cocramisier He MeHee 110, mpu 3TOM 1Be IUTOCKOIApaJLIETbHBIC
TUIACTUHBI MPOOOOTOOPHMKA BBHIMOJIHEHBI M3 CHHTETHYECKOro anmasa. [IpeayiaraeMblii CrieKTpasibHbIH
aHaJIM3aTop HE(YTH ITO3BOIISACT OIIPEACINTD KOIIMIECTBEHHOE COIEPKAHUE CEPOCOAEPIKAIINX COSANHEHUH
B HE(DTSIHOM CMECH B PeXXHMME MTOTOYHOTO KOHTPOJIS 32 CUET MOBBIIICHUS YyBCTBUTEILHOCTH TPHOOPA.
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MIIK-2018.01 GOIN 21/3554
CIIEKTPAJIBHBIA AHAJIM3ATOP HE®TH
Oo6sacTh TEXHHKH, K KOTOPO#H OTHOCHTCH H300peTeHHe

N3o6pereHne 0THOCHTCS K 006J1aCTH QU3HKO-XUMHYECKHX METOLOB aHA/IN3a, B
YaCTHOCTH K WH(paKpacHOH CIIEKTPOCKOIHMH OIpEeleNIeHHs cocTaBa cMeced Hedrempo-
ZYKTOB.

IIpexmecTBylomuii ypoBeHbL TeXHHKH

B HacTosmmee BpeMss 0OBOOHEHHOCTh IMPOXYKIHH HE(PTEeHOOBIBAIOMIMX CKBAXKHH
JOCTUIa B cpenHeM 75 % (IpH moAcdeTe YUTEHbl CKBaKHHBI B Pa3HBIX CTpaHaX MHpa).
Cpenu HenpephIBHBIX CMIOCOOOB KOHTPOJIS OOBOIHEHHON HEeGTH pasiHYalOT JBa, pasje-
JseMbl€ IO MPHHIMUIY H3MEPSAeMBbIX (QU3HYECKUX BEIHYHH CPEAbl: ONTHYECKHE H JJIEK-
Tpudeckue. Hemocrarkom cnoco60B, OCHOBaHHBIX Ha H3MEPEHHH 3JICKTPHIECKHX BEJIH-
9MH, IBJIICTCA HU3Kasd IyBCTBUTEIBHOCTh B ClIydae BBICOKOH TOJIM ra3oBoii ¢as3sl B HC-
cneqyeMsix obpasuax. OnTudeckue crocoObl OCHOBaHbI Ha PETHCTPAIMH MHKOB IIOIJIO-
IIEHUS MPHCYINUX HEMOCPEACTBEHHO IECTEKTHPYEMEIM 3JIEMEHTaM, B HE3aBHCHMOCTH OT
MX arperaTHOro0 COCTOSHHSA, U O0ECIIEUYMBAIOT 3HAYUTENIHFHOE MPEUMYIIIECTBO 10 TOYHO-
CTH H CKOPOCTH aHaim3a. HeoOX0AMMO OTMETHTH, YTO BTOPBHIM IIOCJIE BOJBI CIlyTHHKOM
He(TH SBJISETCS Cepa, IPH 3TOM e€ coliepXKaHue MOXeT nocTurath 14 06.%(Mareppamos
AM., Axmenosa P.A.,Axmenosa H.®. “Hedprexumus u nedrenepepaborka”, baky: Ba-
Kbl YHuBepcuTeTH, 2009, c. 660, c. 340-353). Cepa B HedTH H HePTENPOAYKTAaX MPHUCYT-
CTBYET 4acThIO B BHJIE DJIEMEHTHO# CEPhI, a B OCHOBHOM B BHJIE PA3/IHYHEIX COCIAHHEHUH
— CEpOBOZOPOJa, MEPKANTaHOB, CyIbGUIOB, AUCYIbGHIOB, THOGEHOB U THO(aHOoB. Ko-
JHYECTBEHHOE COJIEPXKaHHE CEpHI ABJIETCA OMHON M3 CYNIECTBEHHBIX TEXHOJIOTHYECKHX
XapaKTEePUCTHK HEQTH, BCIIEACTBUE BBICOKOH KOPPO3MOHHOM aKTHBHOCTH CEPHUCTHIX CO-
emuHenni. Cepocojepialllie COeIWHEHHS HAHOCAT CYHIECTBEHHBIM Bpen, Kak
npH nepepaboTke He(TH, TaK W NPH HCIONH30BAaHHH HEQTENPOAYKTOB, B 4aCTHOCTH
HaJIMYKE CEPhI B TOIUTHBAX OTPHLIATENBHO CKa3bIBACTCS Ha MX KCILTyaTallHOHHEBIX XapaK-
TepUCTHKaX. KpoMe 3Toro, mpu cropaHny CEpHHCTHIX COeqWHEHHM Beiensiorcs SO u
SO3, KOTOpBIA NpH THApaTalMU 06pa3yioT CEPHHCTYIO U CEPHYIO KHMCIOTHL. KHCIOTHI
Croco6CTBYIO KOPPO3HH CTEHOK LMJIMHAPOB W APYTHX 4acteit oGopymosanus. Ilomana-
HHE CEPHOM KHCJIOTHI B Maclla IIPUBOAMT K 00pa30BaHUIO CMOJIMCTHIX IPOJAYKTOB M, KaK

CIICACTBUEC, Harapa, yCKOPAIONICro H3HOC IOBHIATEIIA. B cBa3u ¢ BBIICCKAa3aHHBIM, CO-



ACPKaHUE CEPhI U €€ COSAMHEHUH SBISETCS OJHOM M3 OCHOBHBIX Ka9eCTBEHHBIX Xapak-
TEPUCTHK, KaK CHIPOi HeQTH, TaK U NOJyJaeMbIX HeTeIPOIyKTOB.

B Hacrosmee Bpems HHpaKpacHas CHEKTPOCKOMHS SBISETCS OJHHM H3 OCHOB-
HBIX CrI0co00B aHamM3a HepTH U HedTenpoRykToB. IIpy ee MCHOIB30BAHHH IS ONIpENe-
JIEHHS KOJMYECTBEHHOTO COCTaBa IPHUPOMHBIX CMeceii He MPOHCXOOHUT paspylICHHE Be-
IIECTB, YTO HE 3aTPyAHsET UX JajbHElIlee HCHONIb30BaHue. VI3MEHEeHHe CONEHOCTH H
HaJIM9Ke Ta30BbIX Gpakiuii TakxKe He OKa3hIBAIOT CYIIECTBEHHOTO BIMSHHSI HA TOYHOCTD
H3MEPEHHH B CBA3M C TEM, YTO CIIOCO6 OCHOBaH Ha JETEKTHPOBAHMH MHTEHCHBHOCTH Xa-
PaKTEPHCTHIECKUX NMUKOB MOIOMICHAS XHMHYECKHX CBS3€H Ha ONpENEIEHHBIX IIMHAX
BOJIH, KOTOPEIE HE MEHSIOT CBOErO MOJOXeHHA. I[IpuMeHeHHe BOIOKOHHO-ONTHIECKHX
KaHaJloB JOCTaBKH MO3BOJIET PACIIMPUTE 00aCTH IPHMEHEHHS CIO0C00a M pealn30BaTh
IPOMBIIUICHHBIC TIOTOYHEBIE AATYMKH KOHTPOJIS XHMHYECKOTO COCTAaBa H KOHIICHTPAIHH,
BocTpeOOBaHHEIE HA He(TeN0ORBAIOMHUX B HedTenepepabaTHIBAIOMMX CTAHIMAX.

W3BecTen MHOrOKaHaNBHEIH HHPAKPACHBIH NaTYHK /IS H3MEPEHHs (HazoBOro
COCTaBa MHOIOKOMIIOHEHTHOTO MOTOKa, B YaCTHOCTH IOTOKA HE(TENpPOTyKTOB, CONEp-
*Kaumi uHGpaKpacHbIi H3TyJatenb, COSAMHEHHBIH ¢ HCTOUHHKOM IHTAHUS, napaboJm-
4ecKU# pediekTop, mpoGOOTOOPHUK, COCTOAIMHA M3 IBYX IIIOCKONAPAJLIEIBHBIX Call-
(upoBBIX MIACTHH, ¢ MPOGOH HEPTENPOLYKTOB, KOLTHMATOP, COCTMHEHHBINA C IPHEM-
HBIM KOHIIOM BOJIOKOHHO-ONTHYECKOH COOPKH, COCTOSIIEH U3 KBApLEBEIX BOJOKOH, IIPH
3TOM BBIXOJHOM KOHEI BOJIOKOHHO-ONTHYECKOM COOPKM pa3fielicH Ha ONTHYECKHE KaHa-
Jibl, AIMCIOMINE PaBHOE KOJMYECTBO BOJIOKOH, IIPHYEM MO KpalHe#d Mepe OIMH KaHal SB-
JIA€TCA ONOPHBIM, KOHIBI ONTHYECKHX KAHATOB Yepe3 OMTHYECKHE (UILTPEI CBA3aHHI C
oTonronamu, Ha BHIXOJE KOTOPBIX MONYYAIOT JNEKTPHUECKHH CHIHAN, IepeaBaeMbiii
Ha KOMIBIOTEPHYIO 00paGoTKy ¢ IMONydYeHHeM H300paxeHus Ha muciiee (matenr GB
2423817, MIIK GO1N 21/25, GOIN 33/28; 2006 rox).

HenocratkoM mpuGopa sBIsSETCS €ro HU3Kas TOYHOCTb, B YaCTHOCTH HEBO3-
MOXHOCTB ONpEEEHHS CEPOCOEPIKALIAX KOMIIOHEHTOB BBHAY HEAOCTATOYHO BHICOKOH
JyBCTBHUTEIEHOCTH.

1IpOTOTHIIOM IpeIaraeMoro ycTpoiCTBa SBIsieTCs HH(PAKPACHHIH OMTHYE-
CKHM JaT4uK Ui ONpEeNICHAs KOHIEHTPAaUUM HehTH H BOAH B MHOTOKOMIIOHEHTHOM
KAIKOM MOTOKE B MPHCYTCTBHM HHIHOMTOpa IMApPaToB, paboTa KOTOPOro OCHOBaHA Ha
Pa3YMAX B MOIJIOMEHAN HE(THIO, BOJOH M HHTHOHTOPOM GIMXKHEr0 MH(PAKpPacHOro
u3TydeHHs. JlaT4nK NpeicTaBiseT cob6oi HHPPAKPacHYIO ONTHYECKYIO BOJIOKOHHYIO
CHCTEMY H COACPXKHT IIHPOKOIIOJOCHBIH HH(paKpacHEI MCTOYHMK, B YACTHOCTH BOJIb-

$pamoBYIO ralOreHHyIO JamIy, COCJHHEHHBIH C JIHHHEH JIEKTPONHTAHHUS H pacnosno-
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KEHHBI Ha MPOTHBOMOJIOXHOH CTOpOHE 06/1acTH BRIGOPKH M3 KOUIMMATODPA, COEIMHEH-
HOTO C KOPITyCHOH 4acTBIO C IIOMOLIBIO ONTHYECKHX BHIXOOB, COEAMHEHHBIX C HAM IIO-
CpeacTBOM 00mmero coequuuTeNs. TakuM 06pa3oM, H3BECTHEIH JAaTYMK COAEPXKHT HCTOY-
HHUK HHPaKpacCHOro H3NydeHHs, MapaCoiMdyecKuil (/UIMIITHYECKHI) OTpaXaTelb It
HalpaBJIeHUs CBETa OT MCTOYHHMKA, [IEPBOE M BTOpOE candupoBbie OKHA, KOJUIAMATOP H
ONTHYECKHE BBIXObI, KOTOPBIE COEAHHAIOT KOJUIMMATOp ¢ HH(pPaKpaCHEIMH QHILTPaMH
(marent US 9002650; MIIK GOIF 1/74, GOIN 21/35, GO1F 1/44, GO1F 1/88, GO1 N
21/359, GO1IN 21/3577; 2015 r.).

Henoctarkom npuGopa sBiseTCS HEBO3MOXKHOCTD ONPENENEHHS CEPOCOAED-
XalIHX KOMIOHEHTOB BBHJy HEIIOCTATOYHO BEICOKOM YyBCTBHTEILHOCTH.

Takum o6pasom, cymiecTByione HHppaKpacHsle ONTHYECKHE JATINKA (aHa-
JIM3aTOPBI) MO3BOJISIOT MPOBECTH OJHOBPEMEHHEIH aHATH3 COAEPIKAHKS BOIE H HE(GTH B
CMECH He()TENPOAYKTOB IYTeM PETHCTPAIMH ONTHIECKHX CHTHAIOB, IPOXOIANINX depe3
HPOTO4HEIH Npo6ooTOOpHUK. ONHAKO, HE CMOTPS HA TO, 9TO OJHHUM H3 OCHOBHBIX KOM-
IIOHEHTOB, 3arpA3HAIOMHUX He(Th, ABIAIOTCS CEPOCOAEPKAIIME COSTUHEHHS, H3BECTHEIE
B HAaCTOsIIEE BPEMs KOHCTPYKLMHM HH(PAKPaCHBIX CIEKTPAIBHBIX aHAH3aTOPOB HE MO3-
BOJIAIOT ONPCACIHTh X KOHICHTPALKIO B HENPEPHIBHOM PEXXHME JBIKEHHS ITOTOKA de-
pe3 Tpyb6ompoBo.

Lenpto HacTOAMEr0 H300pPETEHMs SBISETCS pa3paboTka KOHCTPYKIHH CIEK-
TPaJILHOrO aHAM3aTOpa HepTH, 06ECTIEIUBAIOIETO BO3MOXHOCTE ONpPEIe/eH s CEPOCO-
ACpXKalHX COCTUHECHHH B PEXHAME IOTOYHOTO KOHTPOJIS.

Cymmuocts H300perTenns

3anava n306pETEHHs COCTOHT B CO3AHHH CHIEKTPATIBHOTO aHATH3aTOPa He(TH,
00eCreYBalOMEro BO3MOXHOCTh  ONpENENCHHs KOHLEHTPAIHOHHOTO CONEPXKAHUS
He(TH, BOJBI M CEPOCOACPXKAIMX COCAMHEHHH B peXAME TIOTOYHOTO KOHTPOJISL.

Texnuueckuit pe3ynbTaT COCTOMT B IOBHIMIEHHH YYBCTBHTEIHHOCTH aHAIH3a-
TOpAa.

Hocrasnennas 3anada peleHa B OPeAIaracMoi KOHCTPYKIME CHEKTPATBHOTO
aHaIM3aTopa He(TH, COAEPKANIEro MCTOYHHK MH(PPAKPACHOTO HM3IYUCHHS, COCHMHEH-
HBIH C HICTOYHUKOM NUTaHHs, Napabonudeckuii pediekTop, mpo6ooTOOPHHUK, COCTOAMIMA
U3 IBYX IJIOCKONApaUIeNbHEIX JIACTHH, ¢ Ipoboli HedTecomepkamell cMecH, KOLIUMa-
TOp, COCAMHEHHBIN C IPHEMHEBIM KOHIIOM BOJIOKOHHO-OIITHYECKOH COOPKH, COCTOSAMIEH 13
KBapUEBbIX BOJIOKOH, IIPH 3TOM BBIXOAHOH KOHEIl BOJOKOHHO-ONITHYECKOH COOpPKH pas-
AeNeH Ha ONTHIECKHE KaHAJbl, HMEIONIHE PAaBHOE KOJHYECTBO BOJIOKOH, NPHYEM IIO

KpaﬁHeﬁ MCPC OJHH KaHall ABJIACTCSA OMOPHBIM, KOHIIbI ONTHYECKHX KAaHAJIOB q€pe3 om-
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TH9eCKHE QUIBTPHI CBA3AHEI C (POTONPHEMHHKAMH, Ha BBHIXOE KOTOPHIX HOIYYAIOT JIeK-
TPHYECKUH CHTHAI C MOMYYEHHEM €ro H300paXkeHHs Ha SKpaHe JUCILIES IOCIe KOMITBIO-
TEpHOH 00pabOTKH, OTIMYAIONIMIACA TEM, YTO KOHEI BOJIOKOHHO-ONTHYECKOH COOpKH
paslesieH Ha ONMHHAIATh ONTHYECKAX KaHAJIOB, COENMHEHHBIX C OMMHHAAUATEIO (POTO-
NPHEMHHAKAMH 4€pe3 OAMHHAMIATH ONTHYECKHX (QHIBTPOB, COOTBETCTBEHHO, PH YeM
TPH ONTHYECKHX KaHaja SBJIAIOTCS ONOPHBIMH, a BOIIOKOHHO-OITHIECKAS cOopka romoJ-
HHTEIBHO COJNCPXKHUT BOJIOKHA, BBHINOJIHEHHEIE M3 IaJIOTeHHIa cepebpa, IPUYEM COOTHO-
IICHUE KBApPLEBBIX BOJIOKOH M BOJIOKOH M3 rajoreHuzaa cepedpa pasHo 1:2 u ux obmiee
KOJIMIECTBO COCTaBIAET He MeHee 110, mpu 3ToM ABe MIOCKOmapalieNbHbIE ILIACTHHB
Ipo60OTOOPHYKA BHIIOIHEHBI M3 CHHTETHYECKOTO alIMa3a.
HccnenoBanus, poBeicHHBIE aBTOPaMH, BBIBHIIH BO3MOXHOCTB OIpEJIerie-
HHS KOJIMYECTBCHHOIO COAEPXKaHHs CEPOCOAEPKAIHNX COSIUHEHMI B HEQTAHOM CMECH.
Hicions30BaHAe OMHHANATH ONTHYECKHX KAHANIOB O3BOJIIIO YBEIUIHTS HCIIONb3Ye-
MBI# 1xana3son curaanoB ot 2.0 MkM 10 10.0 MKM ¢ y4eToM TOTo, 9TO B 3TOM AHAaNa3oHe
ONITHYECKHE BOJIIOKHA, B COCTAB KOTOPHIX BXOJAT BOJIOKHA M3 raJloreHHzaa cepebpa, mpo-
3pa4Hbl. ABTOPaMH YCTaHOBJICHO, 9TO HauGojiee HHTEHCHBHBIN MUK IOIVIONICHHS BOJbI
HaxomuTcs B o6nactd 3.0MxM H 6.0 MxM, HedTH — 3,4 MKM, a cepocoepxKalue CoeaH-
HEHHs, TIPE/ICTABICHHEIC B HE(TH B BHIE CEPOCOIEPXKAIIUX YITIEBOAOPOIOB: THOPEHOB H
THO(AHOB, HACHTH(YHIHPYIOTCS M0 MOJNOCE MOTJOMEHHs B 061acTH 8.0 MKM, COOTBET-
CTBYIOILIeH KOJeOAHUAM CEPHI B IATHWICHHOM Kojble. Heo6X0MMMO OTMETHTS, YTO Tie-
penada CHrHajla O MHKE MOTJIOIIEHHS CEPOCOAEPXKAIINX COEIUHEHHUM ¢ UCIIOIB30BAHHEM
KBaplUeBhIX BOJIOKOH, IPO3paYHEIX B 001acTH oT 0.4 MxM 10 2.2 MKM, HEBO3MOXHA. Hc-
CIIC/IOBaHMs, MPOBEACHHBIC aBTOPAMH, BBIABHIHM NEPCIEKTHBHOCTH MCIONB30BaHMS OIl-
THYECKOrO BOJIOKHA, COAEPXKAIIETO BOJIOKHA M3 TaloreHuza cepebpa. [Ipu stom npemia-
raéMoe aBTOpaMH COOTHOILICHHE KBapLEBBIX BOJIIOKOH H BOJIOKOH M3 raJIOr€HHa cepebpa,
paBHOe 1:2, obecniednBaeT HEOGXOMMMEIH YPOBEHb [PO3PAYHOCTH C COXPAHEHHEM CPOKA
AJATENBHOCTH CIIYXOBI ONTHYECKHX BOJOKOH. PacIMpeHHe Auana3oHa CHIHAIOB IIO-
TJIOMEHHA O0YCIOBIIHBACT U3TOTOBIIEHHE ILIOCKONAPALIENbHBIX IUIACTHH IPoGo0T6Op-
HHKa W3 CHHTETHYECKOTO ajiMasa, MpO3pavHoro B MCHIOJIB3YEMOM auanasoHe. JlaHHEIe,
TIPOBC/ICHHBIX HCCIIENOBAHHH, CBHACTENLCTBYIOT O 3HAYMTEIEHOM YBEIHYEHHH YyBCTBH-
TEIBHOCTH NPHOOPa, U, KaK CIEICTBHE, O BO3MOXHOCTH ONPEICICHHS KOIUYECTBEHHOTO
COZEpXaHUs CEPOCOACPKAIIMX COSUHEHHH B HEe(PTAHOM cMeCH.
Ilepedens ¢puryp
Ha ¢ur. 1 m3o0paxena ¢yHKUHOHaNbHAA CXeMa MPETAracMOro Crek-

TPIBHOTO aHanM3aTopa HepTH, rie 1— HCTOUHMK MH(pakpacHOro H3IydeHus (A 2.0—
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10.0 MKM), COEIMHEHHBIH C HIEKTPHIECKEM HCTOYHHKOM NHTAaHHA (HA CXeMe He MOKa-
3aH); 2 — napabomraeckuit peekTop; 3 — IPOGOOTGOPHIK, BLHIOTHEHHEIH H3 JBYX ILTO-
CKONApaJUICIBHBIX IUIaCTHH M2 CHHTETHYECKOro aimmasa (3.1, 3.2) ¢ peryampyeMeiM 3a-
30pOM; 4 KOJUIUMATOP; 5 — BOIOKOHHO-ONTHYECKAs cGOpKaA, COCTOAIMAA U3 KBAPLEBHIX
BOJIOKOH H BOJIOKOH H3 rajloreHuzia cepedpa, B3ATEIX B COOTHOIIECHHH 1:2; 6 — IpHeMHEIH
TOPEII BOJIOKOHHO-ONTHYECKOH COOPKH; 7 — ONTHYECKHE KAHAIEI C PABHBIM KOJIHYECTBOM
ONTHYECKUX BOJIOKOH; 8 — BBIXOIHBIE KOHIBI ONTHYECKHX KAHAIOB, 9 — ONTHYECKHE
$ribTpE (BELIENEHME HEOOXOMMMBIX THH BOJH); 10 — poTonnemunku (GoTomuon wm
IHPOIIEKTPHIECKHH IeTeKTOp); 11 — o6paser BogoHepTAHOM CMeCH.

Ha ¢ur. 2 w3o6paxeHs! cniekTpalibHble XapaKTEPHCTHKH BOJIBI, HEGTH
CEpOCOACPKAUX COCAUHEHHH, rae 1-11 kaHame! 1j1s BBIACIECHHS XapaKTePHCTHIECKHX
CHTHAJIOB, 12 — clieKTpabHEIE XapaKTEPHCTHKH IOIVIOMIEHHS CEPOCOACPHKAIMX COEH-
HEHUH, 13 — crexTpaibHEIe XapaKTepHCTHKH NOIONICHAs BOAB; 14 —CIieKTpanbHbIe Xa-
PaKTEpUCTUKH TIOTJIOIEHMS HEDTH, NIPH TOM 3, 5, 8 — KaHAIBI VIS BBIICICHHS IHKOB
norjomenus vegr; 2, 4, 7, 10 — KaHanBl A1 BRIACICHUS MHKOB MOTJIOMECHUS BOJBI;
11 - xaHan A9 BEIAEICHUS THKOB MOTJIOMICHHS CepocoIepKalluX COeTUHEH I, 1, 6, 9 —
ONOPHEIE KaHAJIB.

Caenennsi, HoATBepxIal0MHAe BO3MOKHOCTL OCYHIECTBICHHS A306peTenns

Kak yxasano BeInIe, npeuiaraeMsiii ClieKTpaibHBI aHATH3ATOp HeTH CO-
ACPXAT HCTOYHMK HH(GpakpacHOro wm3mydenus (A 2.0-10.0 mMxm)(1), coenMHEHHBIH ¢
ONICKTPUIECKMM HCTOYHHKOM NHTAaHHUs (HA CXeMe He IOKa3aH); mapaGonMYecKuii pe-
¢rexTop (2) Mt MOTyYeHUs Napa/UIeNbHO HANPABICHHOTO IOTOKA CBETA, mpobooTdop-
HHK (3), B KOTOPOM HaxomuTCs 00pasel HeTecomepxKamielf CMeCH, BHITONHEHHEIH U3
ABYX IUIOCKONIApAJUIENBHBIX IVIACTHH U3 CHHTETHYECKOTO anmMasa (3.1, 3.2) ¢ perymupye-
MBIM 3a30pOM; KOJUTHMATOp (4), pacIoIOKEHHBIH Mexay npo6OOTOOPHHKOM H BOJIO-
KOHHO-ONTHIECKOH cOOpKo# (5) mis moTydeHHs NapajuiesbHBIX My4KOB JIy4el cBeTa
IOCTIE €r0 NPOXOXKACHUS Yepe3 MpoOOOTOOPHHK M YaCTHYHOTO MOIIOMIEHHS KOMIIOHEH-
TaMu cMecH. BonokoHHo-onTHYeckas cGopka (5) COCTOMT M3 KBApIEBHIX BOJOKOH H BO-
JIOKOH M3 raJloreHufia cepebpa, B3ATHIX B COOTHOIIEHHH 1:2, o0mmiee KOJHYECTBO KOTO-
PBIX COCTaBIieT He MeHee 110, mpH 3TOM IpHEMHBIHA TOpEl BOJOKOHHO-ONTHYECKOM
cOopku (6) CBA3aH ¢ ONTHYECKUMHU KaHaaaMH (7) ¢ PABHBIM KOJHYECTBOM ONTHYUCCKUX
BOJIOKOH; BBIXOJHEIE KOHUBI ONTHYECKHX KAaHAJIOB (8) COeIMHEHEI ONTHYECKAMH (DHIIb-
TpaMH (9) ¢ LeNbIO BHIENEHHs HEOOXOIMMBIX JUTHH BOJH, KOTOPHIE B CBOIO oYepens co-

eMuHEHs ¢ poronpuemunkamy (10) (boToarox WK HPO3IEKTPHIECKHUIA JIETEKTOP).




IlpeiaraeMplii CIIEKTpaabHBIR aHATH3aTOp HePTH paboTaeT CieLyIOMHEM 06pa3oM.
Hctounuk MHGPAKpacHOro M3NydeHHs 1, COSMHEHHBINH ¢ 3EKTPHYECKHM HCTOYHHKOM
IHUTaHUs, TeHEPUPYET HENPEPHIBHBIA HIH MMITYJIbCHBIH CHTHAI C OHpelceHHOM (CTa-
OHJIBHOH) MOIIHOCTHIO B JMaNa30He JUTHH BOMH oT 2,0 MkM 10 10 mMxm. ITapaGommge-
CKHH pe(ieKTOp 2, pacIONOXKEHHbIH 3a MCTOYHHKOM MH(PAKPACHOTO H3IydeHHT 1,
HaNpaB/IeT YCIOBHO NapaUICIbHBIA ONTHYECKHH CHIHAT B IPOGOOTOOPHHK 3 uepes
TNEPBYIO IIIACTHHY M3 CHHTETHYECKOro anmasa 3.1 Ha obpasen HedTsHOI cMecu. B pe-
3yJIbTaTe NPOXOXKIACHHUS HU3TyICHHS Yepe3 KUAKOCTh YaCTh MOIIHOCTH ONITHYECKOTO CHT-
Hana noriomaercsa. Ha /ulMHaxX BOJNH, COOTBETCTBYIOIIMX XapaKTEPUCTHYECKHM ITMKAM
BOJBI, HEQTH M CEPOCOJEPXKAIIMX COCAHHEHMH, IIOTTIOMEHHE IPOUCXOAMT Hauboee HH-
TEHCHBHO, B 00JIaCTH C OKHaMH MPO3PaYHOCTH ONTHYECKHH CHIHAN MOTJIOMAETCA MEHb-
me (cM. ¢ur.2). Tlocie B3aUMONEHCTBHS C HCCIENyeMOl Cpeioi H3MEHEHHEIH (ocial-
JICHHBIA) ONTHYECKHH CHIHAI depe3 BTOPYIO OTBETHYIO IUIACTHHY M3 CHHTETHYECKOTO
anMasa 3.2 npoGoot6opHuKa 3 nonanaet Ha Koummarop 4. Kommmarop 4 cobupaet or-
THIECKOE M3yYCHHE H HalIPaBJIsSeT €ro B BOJIOKOHHO-ONTHYECKYIO COOPKY 5, mpHeMHEIH
KOHel[ 6 KOTopoi cocTouT U3 He MeHee 110 KBAapleBBIX BOJOKOH M BOJIOKOH M3 Tajore-
HHzia cepebpa, B3ATHIX B COOTHOIICHHHM 1:2. BEIXOIHOM KOHEI BOJIOKOHHO-OITHIECKOM
cOOpkH 5 pa3jiesieH Ha ONMHHAATH ONTHYECKHX KAHANIOB 7 ¢ PaBHBIM KOJHYECTBOM OII-
THYECKHAX BOJIOKOH O0OMX BHIOB B K&KIOM. TakuM 06pa3soM, MOIIHOCTh ONTHYECKOTO
U3JTyYCHNS, IOCTYNHBINAS B IPUEMHBIH KOHEIl 6 BOJTOKOHHO-ONTHYECKOM cOOpKH 5, paB-
HOMEPHO pacHpeleseTcs MO BBIXOAHBIM KOHIAM 8 ONTHYECKHX KaHAIOB 7. Kaxmelii
BBIXOZIHOM KOHEI[ 8 KaXI0ro M3 ONTHYECKAX KAHAIOB 7 CMOHTHPOBaH HANPOTHB OJHOTO
H3 y3KONOJOCHBIX ONTHYECKHX (QHIBTPOB 9, KaXIbIA U3 KOTOPHIX BHIAEIACT MOMIHOCTD
TONBKO ONHOW JUIMHBI BONHBL: 1,45MkM; 1,95MiM; 3,00MkM; 6,00 MM (DIMKH HOTJIOMNIE-
Hus BOABD); 1,72MKkM; 2,31MKM; 3,41MKM (IHKH NOTJIOMIEHHAS HedTH); 8,0 MKM (TIHK IIO-
TTIOMICHUS CEPOCOCpKAIMX coeaunenntt; 1,10 Mxm; 2,55 MxMm; 5,00 MxM (omopHEIe Ka-
Haiibl). 3a K&OKIBIM ONTHYECKHM GHIBTPOM 9 pacrionoxed GoTonpueMHHK 10, Kax bl
U3 KOTOPBIX CHHXPOHHO PETHCTPHPYET MOIIHOCTH IIPHXO/AIIETO ONTHYECKOTO H3/Iyde-
HHS ¥ NIpeoOpasyeT ee B 3MEKTPHYECKUI CHIHAN, H306paKeHHe KOTOPOro MOC/E KOMITh-
IOTepHO# 00paboTky MoCTymaeT Ha 3KpaH JUCIUIES B BHAE CHEKTPa MOITIOMIEHHS, KOTO-
pbiif mpencrasiser coGol rpadHk, Mo ocH abClECC KOTOPOTO OTKIANBIBASTCA [UTHHA
BOJIHEI, & 10 OCH OPIMHAT — HOTJIONIEHHE, TO €CTh BEIHIHHA, PABHAS OTHOIICHHIO UHTECH-
CHBHOCTH MNPOIIEAIIETO Yepe3 MOITIOMAONIEe BEMECTBO U MAJAOMIEro Ha HEro h3iyde-
Hus. IIpa nccnefoBaHnn HEDTENMPOYKTOB CEKTP H306pakaeTCsl PAIOM MAKCHMYMOB H

MHHHMYMOB, IIpH 3TOM 06J1acTh CIICKTpa, B KOTOPOM IIOIIOIICHHE ITPOXOQUT YCpe3 MaKk-
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CHMYM H SIBJII€TCS II0JIOCOM MOIJIOMICHHS, XapaKTEPHU3YIOmeH KOJIHYECTBO COCTABJISIO-
me# (BOAb! WK HEQTH MIIH CEPOCOIEPXKAIUX COeAMHEHUH) cMecH. OHOBPEMEHHOE HC-
NOJIb30BaHHE OJMHHA/IATH KaHAIIOB B IPEIaracMoi KOHCTPYKIHH CHEKTPAIBHOTO aHa-
nH3aTOpa HeTH MO3BOJIAET H3MEPATh KOHLUEHTPALHIO BOIBI H CEPOCOIEPKAIIHX COE/IH-

HeHUH B HedTH B quana3oHax ot 0,1 xo 100,0%.

Takum o6pasoM, mpennaraeMelif CIeKTpaibHBIA aHATM3aTOpP HE(TH MO3BOJIAET
ONPENEIHTE KOJIMIECTBEHHOE COAEPXKAHHE CEPOCONEPKAMMUX COSAUHEHHM B HeTAHOM

CMCCH B PEKHUME ITIOTOYHOI'O KOHTPOJIS 3a CUET IIOBHIILICHUSA YYBCTBHUTECIIBHOCTH npn60pa.




®OPMYVYIJIA U3OBPETEHUA

CroextpansHblil  aHanM3aTop HeTH, CoAEPKANIMN HCTOYHHMK HH(paKpac-
HOTO H3TYYCHHS, COCAMHEHHBIA C HCTOYHMKOM ITHTAHHMS, MapaboNHdecKuii peduekTop,
Npo60OTOOPHHK, COCTOAIME H3 JBYX ILUIOCKONApalIeNbHBIX IUIACTHH, ¢ Mpo6oi HedTe-
colepxamed CMECH, KOLIAMATOP, COCIXMHEHHBIA C MPHEMHBIM KOHIIOM BOJOKOHHO-
ONTHYECKOH COOPKH, COCTOSMIEH H3 KBAapIHEBHIX BOJOKOH, OPH 3TOM BBIXOIHOM KOHEI[
BOJIOKOHHO-ONTHYECKOH COOPKM pasjieieH Ha ONTHYECKHE KaHAalbl, HMEIOMIAE PaBHOE
KOJIMYECTBO BOJIOKOH, NIPHYEM DO KpaiHEH Mepe OMH KaHAI SBJIAETCS OMOPHEIM, KOHIIBI
ONTHYECKMX KAaHAIOB Yepe3 ONTHYECKHE (QHIBTPHI CBA3AHE ¢ (POTONPHEMHHKAMH, Ha
BBIXOJIE KOTOPBIX MOJYYAaIOT 3/IEKTPHIECKHI CHTHAT C MONYYeHHEM €ro U300paKeHns Ha
9KpaHE QHCIUIes NOCIE KOMIBIOTEpHON 00paboTKH, OTIMYAIONIMMCS TEM, 9TO KOHEIL[ BO-
JIOKOHHO-ONITHYECKOH COOpKH pa3ziefieH Ha OAMHHAIATH ONTHYECKHUX KAHAIOB, COEHH-
HEHHBIX C OIMHHAAUATBIO (POTONPHEMHHKAMH 9epe3 ONMHHAANATH ONTHYECKHX (HIIb-
TPOB, COOTBETCTBEHHO, IIPH 9€M TPH ONTHYECKHX KaHAJIA SBIIAIOTCS ONOPHBIMH, a BOJIO-
KOHHO-ONTHYECKasd cOOpKa JONOIHHTENBHO COACPKUT BOJIOKHA, BBITOJIHEHHBIE U3 TANI0-
reHuzia cepeGpa, IpHYeM COOTHOIIEHHE KBAapLEBEIX BOJOKOH M BOJIOKOH K3 TaJlOr€HHIA
cepebpa paBHO 1:2 M mx obmee KOJIHYECTBO cocTaBiseT He Menee 110, mpu sToM aBe
IUTOCKONapaJUIeNbHbIC IUIACTHHBI NPOOOOTOOPHHUKA BEINIONHEHH M3 CHHTETHYECKOTO aj-

Masa.




CriextpansHeIi aHAH3aTOp HeTH

Ourypa 1.

ABTODBIL:
Kopcakos B.C.
Kopcakos A.C.
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CnexTpanbHbli aHammsaTop HeTH

Qurypa 2.

1-11 xaHaNBI NIst BEIOETEHUA XaPAKTEPUCTHYECKIX CUTHAIIOR,
12 — criekTpanbHbie XapaKTePUCTHKY [TOTTIOMIEHHS CEPOCOIEPIKAIIIX YTITe-
BOIOPOJIOB;

13 —criexTpanbHble XapaKTePHCTHKH TIOTIOIEHHUS BOBL;

14 — cnekTpalnbHBIe XapaKTePUCTHKHU MOTTIOMIEH S He(TH
3, 5, 8 — KaHaNBI A5 BRIACIEHHS [TUKOB ITOTTIOMIEHUS HedTH;
2,4,7, 10 — xaHamb! JUIs BEIIETICHHUS IHKOB TIOTTIOMIEHUS BOLEL,
11 — xaHaubl 17151 BEIIEICHHS THKOB MOIVIOLICHHS CEPOCOIEPIKAIIHX YTIe-
BOJIOPOJIOB;
1, 6, 9 — onopHBIe KaHANEL;

ABTODBHI:
Kopcakos B.C.
Kopcaxos A.C.
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EBPA3ZHMUCKOE IATEHTHOE BEJOMCTBO

EAIIB/OII-2

OTYET O TATEHTHOM Homep eBpasniickoif 3a1BKH:

HNOUCKE
(crates 15(3) EAITK u npasuno 42
ITaTenTtHolt HHCTpYKIUH K EATIK)

201800595

Jlata nofayn: 05 nexabps 2018 (05.12.2018) |ara ucnpammsaemoro mpuopntera:

Hassaune usobperenns: CTIEKTPAJIBHBIA AHAJIM3ATOP HE®THU

3assurens: KOPCAKOB Buktop CepreeBuu

|| HexoTropble nyHKTbI GopMy.Ibl He MoaaeKaT Noucky (cM. pasaei I fonoinurensHoro aucra)
D EauncTBo uzo6perenns He cobaroneHo (cm. pasaen I1 AonoJHUTEALHOrO JHCTA)

A. KTACCHOHUKAIIMA ITIPEAMETA U3OBPETEHUA:

MIIK: GOIN 21/3577 (2014.01) CIIK: GOIN 21/3577  (2016-11)
GO2B 6/04 (2006.01) GO02B 6/04 (2013-01)
CornacHo MexayHapoaHoii mareHTHoH kiaccudukanuu (MIIK) win HannoHansHoM kiaccuduxanuu u MITK
B. OBJIACTD ITOUCKA:
MHunEMyM IpOCMOTPEHHOM JOKYMEHTAIMH (CHcTeMa Kitaccuduxaniy u naaexcs! MITK)
G01J 1/00-1/60, 3/00-3/52, GOIN 21/00-21/958, 33/00-33/98, G02B 6/00-6/54
Jlpyras npoBepeHHas JIOKyMEHTAUMs B TOH Mepe, B Kakolf OHa BKJIIOUEHa B 06/1aCTh IOMCKA:
B. JOKYMEHTbBI, CYHTAIOIMMECS PEJIEBAHTHBIMU
Kareropusa* CChUIKH Ha IOKYMEHTHI C YKa3aHHEM, [JIe 3TO BO3MOXKHO, PEJICBAHTHBIX YacTei OTHOCHTCS K ITHKTY Ne
A RU 178357 Ul (OBLLECTBO C OTPAHUYEHHOU OTBETCTBEHHOCTBIO 1
"OMJI ABTOMATHKA") 30.03.2018
A, D GB 2423817 A (WEATHERFORD/LAMB, INC) 06.09.2006 1
A US 6289149 B1 (FOSTER-MILLER, INC) 11.09.2001 1
A US 8541743 B2 (ROCS8SCI CO) 24.09.2013 1

D NOCACAYIOIUE JOKYMEHTBI YKa3aHb!l B MPOAO/DKEHUH rpa(bu B D JaHHBIC O NMATCHTAX-aHAJIOTaX YKa3saHbl B NIPUJIOKCHHH

¥ OcoBElc KaTerophi CCHLIOMHBIX JOKYMCHTOB: "T" Bolce MO3AHMI JOKYMEHT, OIyOAMKOBAHHEIN TIOCHE AATHI
"A" IOKyMEHT, onpeneNaonuii o6 Uil YPOBEHb TEXHHKH NPHOPHUTETA H IPUBEIACHHBIN U1 MOHUMAaHHSA H300pETeHUA
"E" Conee pannuit JOKYMEHT, HO ONYGIHKOBAHHbIM HA AaTY X" nokyMeHT, uMeromuit Haubosee 6IH3K0E OTHOLICHHE K MIPEAMETY
NOZaYuH €BPa3sHiCKOMN 3aABKH WK MOCIIC HEE MIOMCKa, NOPOYAILHIA HOBH3HY WM H306peTaTeIbCKUM YPOBEHB,
"O" HOKYMEHT, OTHOCAINHUHCS K YCTHOMY PACKDBITHIO, DKCITOHM- B3ATHIA B OTACIBHOCTH
POBaHMIO U T.A. "Y" BOKYMEHT, HMEIOIH Haubosiee 6IM3KOe OTHOIICHHE K NPEAMETY
"P" NOKYMEHT, OyGIMKOBaHHEIN 1O AATHI IOAAYH €BPA3UNCKON MOKCKA, MOpoYAIIHH H306peTaTeNbCKU YPOBEHD B COUECTAHHM C
3aABKH, HO MOC/IC JATH HCIPAIIMBACMOro NPHOPUTETa JAPYTHMH JOKYMEHTAMH TOM 5K KaTeropuu
"D" NOKYMEHT, IPHBEACHHEIN B €Bpa3sHiCKON 3as1BKe "&" NOKYMEHT, ABIAIOMUICA NIaT¢HTOM-2HAIOrOM
"L" JOKYMEHT, NPHUBCICHHBIN B APYTHX LIEAX
JlaTa NelCTBUTEILHOIO 3aBEPIIEHHUS TATCHTHOTO MOUCKA: 13 mas 2019 (13.05.2019)
HanmenoBaHue H aapec MexXAyHAPOAHOro NOMCKOBOro oprana: | YnoiaHoMo4eHHOE THIIO :
DenepanbHbIil HHCTHTYT =
NPOMBbINLIEHHOH cOGCTBEHHOCTH e;}'/" 0O.B. Kumxosu4
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