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Mexanixo-mexnonociuni cucmemu ma KOMHJIEKCU

OXOPOHA ITPAIII TA BE3IEKA ) KUTTEAIAJIBHOCTI

V]IK 574.502.7
B. B. BAMBOJTb, A. C. PAIIKEBHY, H. B. PAIIKEBHY

AHAJIN3 OCOBEHHOCTEM 3KOJOT'MYECKOIO MOHUTOPUHTA ATMOC®EPHOI'O BO3/Y-
XA B 30HE YPE3BBIYAMHBIX CUTYALIU TEXHOTEHHOI'O XAPAKTEPA

IpoBenen aHanu3 BO3MOXKHOCTH OPraHH3AIMH JUCTAHIIHOHHOTO SKOJIOTMYECKOr0 MOHHTOPHHIA aTMOC(EPHOTO BO3IyXa B paifOHAX BOSHUKHOBEHHS YPE3BbI-
YaiHbIX cuTyanuil. OnpeneneHs! TpeOOBaHHs, HMEIOIHe BKHEUIIIee 3HAYCHHE UL IPOBEACHHS. MOHHTOPHHIA B 30HE UPE3BBIYANHBIX CHTyaI[Hil TEXHOTEH-
HOT'O XapaKTepa, a MIMEHHO, ObICTPO/IEHCTBHE NOTyYeHHs! JaHHBIX KOHTPOJIS H BO3MOXHOCTB 0TOOpA TPEICTABUTEbHOIM NMPOOKL. Y CTaHOBIICHO, UTO JMCTAH-
LIMOHHBIH J1a3epHbIIl MOHUTOPHHI HaHOOJIEE MOJIHO YIOBIETBOPSET HEOOXOUMBIM TPEOOBAHMAM H IO3BOJISET PELIUTH IIPU HOMOLIN OJHOIO KOMIUIEKTA afl-
TIapaTypsl ABYEIHHYIO 3a/1ady — OIIepaTUBHOIO MOHHTOPHHIA Ta30BbIX IpUMecel U aspo3onei B ycinoBmsix UC.

KuroueBble c10Ba: aTMOC(EpHBIH BO3IyX, IKOJOTHYESCKHI MOHUTOPHHT, Ype3BbIYaiiHas CHTYaIHsl, AUCTAHIIMOHHOE 30HINPOBAHHUE, JIa3ep.

ITpoBeneHo aHaIi3 MOXKINBOCTI OpraHi3amii JUCTAHIIHHOTO €KOJIOTIYHOrO MOHITOPUHTY aTMOC(HEPHOTO IOBITPS B paliloHaX BUHUKHEHHS Ha/[3BUYANHIX CHTY-
aniil. Bu3HaueHO BUMOTH, [0 MArOTh HAMBAXKIIMBIIIE 3HAYCHHS [UTS IPOBE/ICHHS MOHITOPHHTY B 30HI Ha/[3BHYai{HUX CUTYyALiii TEXHOTCHHOTO XapaKkTepy, a
came, LIBHKO/isS OTPUMAHHs JJaHHX KOHTPOJIIO il MOXIIMBICTB BifOOPY MpeCTaBHHUIGKOI MpoOH. BeTaHOBNEHO, 10 AMCTAHIIHHUIA JTa3epHI MOHITOPHHL
HaWOLIBII OBHO 33/J0BOJIBHSIE HEOOXIJHUM BUMOTaM i 03BOJISI€ BUPIIINTH 3a JOIIOMOTO0 OJJHOTO KOMILIEKTY alapaTypy ABOEAMHE 3aBIAHHS — OIICPATHBHO-
IO MOHITOPHHTY Ta30BHX JOMIIIOK i aepo3oiiB B ymoBax HC.

KumiouoBi ciioBa: aTMocdepHe MOBITPsI, €KOJIOTTYHHI MOHITOPHHT, Ha3BUYAiHA CUTYALlisl, AUCTAHIIHE 30HLyBaHHsI, JIa3ep.

The analysis of possibility of organization of ecological RMON of atmospheric air is conducted in the districts of origin of emergencies. Requirements having a
major value for realization of monitoring in the zone of emergencies of technogenic character are certain, namely, fast-acting of receipt of control data and pos-
sibility of selection of representative test. In the zone of origin of emergency sampling can be produced only on a border by indignant and unindignant areas of
atmosphere. Besides sampling to behave a traditional method to the noncommunicative volume round some point in space, that does not provide reliable infor-
mation about current status of atmospheric air. Deciding this problem is possible the controlled from distance noncontact methods. It is set that laser
RMON most full satisfies to the necessary requirements, because during realization of measuring a concentration ycpenustercs: along the route of sounding, and
after the choice of a few directions the representatively "of test" increases repeatedly. Similarly the laser monitoring allows to decide one in two task

through one complete set of apparatus — operative monitoring of gas admixtures and aerosols in the conditions of emergency.

Keywords: the atmosphere, environmental monitoring, emergency, remote sensing, laser.

Beenenne. PaccmarpuBas upe3BblUaiiHble CUTYyaluu
TEXHOT'€HHOTO XapakTepa, BBI3BaHHBIC NPOHM3BOACTBEHHON
JIESTEIILHOCTRIO YEJIOBEKa CIIEAyeT CKas3aTb, YTO OHH, Kak
TIPaBWJIO, TIPUBOJAT K 3arpsi3HEHUIO OKPYIXKAIOIIEH Cperibl.
Cratnctika W WHDOPMAIMOHHBIE DPECYpCHl MO3BOJISIOT
YTBEpXKIaTh, YTO OOJBIIMHCTBO TEXHOTEHHBIX ABAPUH CO-
MIPOBOKAAIOTCS Tponieccamu roperus [1-4]. dns YipanHbt
HanOosee XapaKTepHBIMU SIBISTFOTCST B3pBIBBI Ha CKJIAJax
6oenpumnacoB, Moxapsl Ha MOJUTOHAX 3aXOPOHEHUsI OTXO-
JoB, He(Texpanuwminax, ckiagax ['CM, aBapun Ha XUMH-
YECKHX MPEANPUATUSIX, HA KENE3HOAOPOKHBIX MarUCTPAIIAX
U T.1. B cuiy Toro, 4to Takue 4pe3BblYaliHbIe CHTYallln
MPOMCXOAT Ha TEPPUTOPHSIX, OTPAHUUCHHBIX pa3MepaMu, B
OrpaHHYEHHBIE MPOMEXYTKH BPEMEHH, OHH XapaKTepHu3y-
I0TCSl BBICOKOMHTEHCUBHBIM SHEPTOBBIICIICHIEM U BBICOKOH
HMHTEHCUBHOCTBIO OOpa30BaHMsI MOJIEKYJSIPHBIX COEIMHE-
HHH, OMACHBIX B 9KOJIOTMYECKOM OTHOIIEHHH. BBICOKOTEM-
TIepaTypHBIE Ta3bl, 00JIaJAOIIE OTPOMHON ITOTEEMHOHN CH-
JIOH, TIPY CBOEM JIBFDKCHHH BBI3BIBAIOT 3(D(EKT 3acachIBaHUA
BO3IYIIHBIX MacC W3 HEBO3MYIIEHHBIX oOmacTeil arMocde-
PBI U MOATOTABIIMBAIOT YCIOBHS UL (PM3HKO-XUMHUYECKOTO
B3aMMOJICHCTBHS CIIOXKHBIX pearupyronumx cucrem. Crenyer
YUYMTHIBATh U TOT ()aKT, YTO MPOIIECC TOPEHHS, XapaKTepU3y-
eTCs TIOCTYIUIEHHEM B arMoc(epy B OOJIBIIMX KOJINYECTBAX
Ca)XH, MOHO- M THOKCHIA yIJIEpoa, M TOKCHYHBIX XHUMHYe-
CKHX BEIIECTB, a TAKKEe COCMHEHNH, KOTOpHIE P B3aHMO-
JEHCTBUH C TIapaMH BOIIBI 00pa3yloT KUCIOTEL. VIMEHHO 3TH
(hakTOpBI B CBOEH COBOKYIHOCTH OOYCIIaBIMBAIOT CHIIBHOE
OTKJIOHEHHE SKOJOTHYECKHX I1apaMeTpoB  OKOJIO3EMHON
cpenpl OT POHOBBIX €CTECTBEHHBIX 3HAYCHUH.

OrnucaHHbIE BBIIIE TPOLIECCH! MPEIONPEACISIIOT CHU-
YKEHHE YPOBHSI SKOJIOTUYECKOH OE30IacCHOCTH B paiioHe BO3-
HUKHOBEHMS! M PAacIpOCTPaHEHHs YPE3BbIYAHON CHUTyalun
TEXHOTEHHOTo Xapakrepa. I1ocTosiHHO MeHsromasicsi KOH-
LEHTpalysl BPEAHBIX BEIIECTB B OKPYKAIOIIEH cpere, U
TIPEKIE BCEro, B aTMOC(EepHOM BO3/IyXe, BEI3BIBAET HEOOXO-
JIMIMOCTb B pa3pabOTKe OIEpaTHBHBIX CPENCTB 3KOJOTHYE-
ckoro MoHHWTOpHHTa B odare u 30He UC. B 3ToM ciydae
0OJIBILION MHTEpEC MPECTABIIAIOT TAKHE CPEACTBA M CHCTE-
MBI, KOTOpbIE MO3BOJISIIOT JUCTAHIOHHO, a TaKKe OIepa-
THBHO MOJIy4aTh HEOOXOIUMYIO HH(OPMALIHIO.

Belie M3moxeHHbIMHA COOOpaXKEHNSIMU | OTIpE/IeIsieT-
Csl aKTyaJIbHOCTh JJAHHOTO MCCIIEZIOBAHMS], @ IMEHHO: aHaJIN3
BO3MOXKHOCTH IIPOBEJCHHSI JUCTAHIMOHHOTO 3KOJIOTHYe-
CKOTO MOHHMTOpPHHTa arMoc()epHOro BO3IyXa B paHoHax
BOZHMKHOBEHHSI YpE3BBIYAMHBIX cUTyauuid. basupysce Ha
JITAaHHBIX MOHHTOPHHTA, BO3MO)KHA KaYeCTBEHHAs W KOJIMIe-
CTBEHHAS! OLICHKA HKOJIOTMYECKOTO COCTOSTHHS UCCIIEIyeMO-
TO palioHa ¥ MPOTHO3MPOBAHNE BO3MOKHBIX IKOJIOTHUECKHIX
MOCJIEACTBHIA.

AHa/IN3 JIUTEPATYPHBIX JaHHBIX W MOCTAHOBKA
npodJieMbl. B 5K0IOrHYecKoM MOHUTOPHHIE BEIOOP METO-
Jla U3MEPEHHI U BBIOOp CPENCTB M3MEPEHHH MEXITy COOOM
HEpa3pbIBHO CBs3aHbL. [l1si 00ecrieueHus TOCTOBEPHBIX pe-
3yJbTaTOB KOHTPOJISI JAaHHBIE U3MEPEHHH C TpUMEHEHHEM
CpeICTB M3MEPEHUs] HEOCTaTOYHOM TOYHOCTH WIIM C HC-
TI0JIb30BaHUEM HEZOCTaTOYHO COBEPLICHHON METOIMKH W3-
MEpEHHI1 MaJOIEHHBI, T. K. HEM30€KHO NPHUBOAAT K HETpa-
BHJIBHBIM BBIBOJIAM U OLIEHKE SKOJIOTUYECKOH CUTYaIHH.
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KauecTBO 3KOJIOrHYECKOr0 MOHUTOPHHIa arMmocdep-
HOT'O BO3J1yXa OINpPEeNsieTCsl TPEOOBAHUSIMH K MONHOTE JIaH-
HBIX, JIOCTOBEPHOCTH PE3YJIbTATOB, ONEPAaTUBHOCTH (OBICT-
PONEHUCTBYSA), T. €. CTEMEHBIO COBEPILIEHCTBA CUCTEMbI MET-
postornueckoro obecriedeHuss MoHHUTOpHHra. Ero agdexk-
THBHOCTb 3aBUCHUT OT 3HAUUTEIHHOTO YrCia (JaKTOPOB.

Wnentndukanys 3arpsi3HUTENEH, COAEpXKaIliXcs B
aTMoc(epHOM BO3IyXE, SIBISETCS OCTATOYHO TPYAHOH 3a-
nadell IS aHAJIUTHYECKOM XUMHMH H3-3a HAJIW4YUS COTHH
TOKCHYHBIX COSAWHEHHI Pa3IMIHBIX KJIacCOB. JTO OOBSIC-
HSIETCSI TEM, YTO KOHIICHTPAIINH TOKCHYHBIX BEIIECTB, MOMa-
JIAIOIINX W3 Pa3IMYHBIX UCTOYHUKOB B armocdepy, Haxo-
JUITCSI HA YPOBHE CIISIOBBIX KOJIMYECTB WIIM MUKPOIIPUMeEcei
[5]. Kpome Toro, 1abopaTopHbIe HCCIISIOBAHUS — 3TO J0OCTa-
TOYHO JJIMTENbHBIN npouecc [6]. s BBIABICHUS MUKPO-
npuMecel B aTMOC(EpPHOM BO3/IyX€e, B YaCTHOCTH TOJIUIINK-
JIMYECKUX COCIMHCHUM, B paboTe [7] MpemiokeHO HCIOIThb-
30BaTh IUPPOBYIO 00PadOTKY XpOMaTOrpauecKix CUrHA-
JI0B ¢ puMenenneM ¢mibTpa beccens. OnHako, B ycoBHsIX
TEXHOTEHHBIX KaTacTpod OTOOp MpoOd SBISIETCS TOCTATOUYHO
npobremMaTraHOM 3anadeil. [Ipu otOope mpob mis aHamm3a
CTENEHH 3aTPS3HEHUSI BO3IyXa CYIIECTBEHHOE BIIUSIHUE OKa-
3BIBaET MECTO PACIOJIOKEHHS IIPHUOOPOB, HATIPUMED BBICOTA,
U BO3MOXKHOCTH JOCTyIIa K HEMY HCCIIEIyeMOro IMOTOKa
cBoOO/IHOTO Bo3yxa [8].

Tak ke HeOOXOANMBIM SIBJISIETCS MPABUIIBHBIA BBIOOD
METOJIOB U CPEICTB PETHCTPALMM JIAHHBIX, YTO BIMSET Ha
Ka4eCTBO CaMMX JAHHBIX U UX JalbHEeHmi aHanus [9].

K tpeboBanmsM, IMEIONIM BaKHEHIIIee 3HAUSHHE IIPH
MOHHTOPHHTE B 30HE YpPE3BBIYAMHBIX CHTYal[Mi TEXHOTEH-
HOT'O XapakTepa, ClIe[yeT OTHECTH OBICTpPONEHCTBHE TOIYy-
YEeHHU JaHHBIX KOHTPOJS M OTOOp MPECTaBUTEIBHOM IMpo-
061. K ToMy e B 30HC BO3HHKHOBCHHS UYPE3BBIYAWHON
CUTyali aTMOC(EPHBIN BO3AYX XapaKTepU3yeTcs Hajlu-
YHEeM 3arps3HEHUH B BUJC HECBOWCTBEHHBIX €My MOJEKYIT
ra3oB M a’po30Jied. A, CIIel0BaTeNbHO, TPAJAUIMOHHBIMU
CpeICTBaMH HCCIIEI0BaHUs COCTaBa aTMOC(EPHOro BO3/IyXa
B 30HE TEXHOTE€HHOH KaTacTpo(bl HE MOXKET OBITH BBIIOJI-
HEHO HH OJTHO 3 TIOCTABJICHHBIX BBILIE TPEOOBAHHMIA.

B cBsi3u ¢ 3TMM Ha TIEPBOE MECTO BBIXOST JUCTAHIIH-
OHHBIC METOJIbI 30H/IMPOBAHMS 3arpsi3HEHUH Bo3ayxa. Jlis
JIWMICTAHIIMOHHOTO 30HAMPOBAHMS BO3MOXKHO IPHUMEHCHHE
JATINKOB WM JPYTUX PETHCTPHPYIOMINX MPHOOPOB, yCTa-
HOBJICHHBIX HA HEKOTOPOM PACCTOSHHAHM OT MECTa HCCIIeNO-
BaHMs. Pe3ynbTaToM SIBISIOTCS CHUMKH, KOTOpBIE TpeOyroT
JanpHeieil 00paboTKu M paciM(pOBKU ClENUATEHBIME
MaTeMaTHYeCKUMH METOJaMH II0 ONpPENeIeHHBIM METOIH-
kam. IIpu 3ToM oTMedaeTcst BBICOKasi HAIEKHOCTh TaKOTO
UCCIIEZIOBaHNS OKPYIKAIOIIEH Cpeflbl B Cllydae MCIOJIb30Ba-
HUs KocMuyeckux cHUMKOB Landsat TM [10]. Omnako Ta-
KHE CHHUMKH JIOPOTOCTOSIIME U HE PEIAIOT ITOCTABICHHYIO
3a/1a4y OIepPaTHBHO.

Oco00ro BHUMaHHUS 3aCITy’KHBAIOT JIa3€pHBIE METO/IBI,
KaK METOJBI JUCTAaHIIMOHHOTO 30HIMPOBAHUS aTMOC(HEPHO-
ro Bo3myxa [11].

C 9THX TO3HIMIA CIIEIyeT PACCMOTPETh pealbHBIC BO3-
MOYKHOCTH TIPUMEHEHUS] TPaJULHMOHHBIX U JIa3ePHBIX METO-
JIOB JUIS MIPOBEICHUS SKOJIOTMYECKOT0 MOHUTOPUHIA aTMO-
cepHOro Bo3/yxa B 30HE YPE3BbIUAHON CUTYaIIUH.

Hens u 3agaun ucciaenoBannsi. OCHOBHAS 11€Nb JIaH-
HOM pabOThI 3aKIIFOYAeTCsl B UCCIICI0BAaHNHM OCOOCHHOCTEH 1
peaTbHOM BO3MOXKHOCTU TPHMEHEHHs JIa3epHBIX METOIOB

JUISL IPOBEACHUS SKOJIOTHYECKOr0 MOHUTOPHHTA aTMoc(ep-
HOTO BO3/yXa B 30He upe3BbruaiiHoi curyanuu (UC).

Jns mocTkeHus MaHHOM LIeNM pellieHbl CeRyoIre
3a/[a4u:

— aHaJIM3 0COOEHHOCTEHW M BO3MOXKHOCTH IPOBEICHHS
OIIEpPaTHBHOTO M KAaueCTBEHHOTO SKOJIOTMYECKOTO MOHHTO-
puHra arMocdepHoro Bo3ayxa B 30He UC TpaIuIIOHHEIMU
METO/IaM1 KOHTPOJIS;

— QHAJIN3 pEabHON NMPUMEHNMOCTH JIa3ePHBIX METO-
JoB B ycnoBmsix UC mist KauecTBEHHOW M KOJIMYECTBEHHOU
OLICHKH COCTOSTHHS aTMOC(EPHOTO BO3LyXa.

Marepuanbl M MeETOAbI AHAIM3A O0COOCHHOCTEH
IKOJIOTHYeCKOr0 MOHMTOPHMHIa aTtMocgepHOro Bo3ayXa
B 30He BO3HHKHOBeHHs1 UC. Tpa uiiMoHHbBII MOHUTOPUHT
atMoc(epbl, MOCTPOSHHBI Ha OCHOBE MHOTO3BEHHOH TeX-
HOJIOTHYECKOH IIETIOYKH, BKIIFOYACT OTOOP Mpo0, UX Tpe/Ba-
PHTENBHYIO HOJTOTOBKY W XMMHYECKUI aHAIIN3 C UCTIONB30-
BaHUEM WHIMBHIYAITBHBIX METOJIMK M PEAKTHBOB Ha Ka)KI0€
BemecTBo. Jlake ecim He OpaTh BO BHHMAaHHE CHCTEMAaTHYIe-
CKHE TIOTPEIIHOCTH, OOYyCIIOBJICHHBIM HECOBEPIIEHCTBOM
Ka)K/IOTO M3 3BEHbEB MHOTO3BEHHOM LIETIH, CIECAYET yKa3aTh
Ha TO 0OCTOSTENBCTBO, YTO B 30HE TEXHOTCHHBIX KaTacTPOd
MOHHTOPHUHI Ha OCHOBE IPOOOTOOpa IMOJHOCTBIO TepsieT
CMBICII TI0 CBOEMY HA3HAYCHUIO WH3-32 HEBO3MOXKHOCTU
0TOOpaTh NMPEACTABUTEIBHYIO IPOOY.

B nelicTBUTENBHOCTH B 30HE BOSHHMKHOBEHHMS YPE3BbI-
YaifHOM cuTyalmu OTOOp NMpoO MOXKeT OBITh NMPOW3BENCH
JIMIIb Ha TPaHMIE BO3MYLIEHHON W HEBO3MYIIEHHOW 00JIa-
cTei atMocdepsI.

K Tomy >xe 0T60p mpo06 TpaaMIIMOHHBIM METOJOM OT-
HOCHUTBCS K JIOKJIN30BAHHOMY OOBEMY BOKPYI' HEKOTOPOH
TOYKH B TPOCTPAHCTBE C KOOPAWHATAMH (X, Yo, Zo)---(Xn,
Vu, Zn) COICPKaHME 3arpSI3HSIONINX BEIIECTB OMACHBIX B
9KOJIOTMYECKOM OTHOILIEHUH CYLIECTBEHHO OTJINYAETCS OT
UX COJIEPKAHMS B KOHTPOJIBHOM TOUKE (Xg, Yo, Zo)-

Pemmts 3Ty mpoGiieMy MOKHO JIMIIb AUCTaHIMOH-
HBIMH OECKOHTaKTHBIMH METOJIaMH Ha OCHOBE HCIIOJIB30-
BaHMs JIa3€PHOM TEXHHWKH, KOTJIa KOHIEHTpAIMs yCpel-
HSIeTCSl BIOJIb TPAacChl 30HIUPOBaHMSA, a IOCIE BbIOOpa
HECKOJIBKMX HaIlpaBJIeHUH PEICTaBUTEIHHOCTD IPOOBD)
MHOTOKpPaTHO BO3pacTaer.

OCHOBBI J1a3epHOTO MOHHUTOPWHTA OKpY’Karomen
cpemsl  3almokeHBl B paborax  O. JI. XuHKIWH,
P. Mexepuca, B. E. 3yea, B. B. 3yesa [11]. Ux 006006-
meHne  mpoeeneHo B paborax  II. JI. Meiiepa,
M. B. Curpucra, b. 1. BacunseBa, Y. M. MannyHa.

CyTb METOJMKH KPATKO COCTOUT B CJICAYIOLIEM.

3arpssHeHHas atMocdepa COAEPKUT He NpHCYIIne
el rasel (aByokuch cepsl — SO,, okucasl azora — NO u
NO,, yrneBogopoasl — HC u npyrue), npoayKThl HX pe-
aKIMM THUIa KHUCJIOT M OKHCIMTENEH, a TaKKe TBep/ble
TBLTHHKH ¢ pasmepamu o 10™ 1o 107 m (aspozomn).

Mornekyisl Ta30B — 3arpsi3HATENICH U adspo3osiei mo-
TJIOLIAIOT M PacCcerBaIOT Jla3epHOe M3mydeHue. Ha stom
6a3upyIoTCs METOMBI Ja3€PHOTO MOHUTOPHHIA 3arpsi3He-
HUI B aTMOcdepe.

JlazepHb1it MOHUTOP (OH K€ JHUIAP) COCTOUT U3 TPEX
OCHOBHBIX 4acTe:

— Iepezaroliee yCTpOHCTBO (J1a3ep, ONTHYECKas! CH-
cTema);

— IIPUEMHOE YCTPOMCTBO (Teneckor, (QUIbTPHI, MO-
JISIPU3ALMOHHBII AJIEMEHT, (POTOAETEKTOP);
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— yIpaBisionee yCTpoicTBo (0JI0K KOHTPOJIS Mapa-
METPOB ONTHYECKOr0 TeHeparopa, 010K oOpaboTKH, CH-
CTeMa PETHCTPALMU U OTOOPaKEHHS ).

DddexT yuera ga3zepHBIM JTyIOM COCTaBa ¥ KOHIICH-
Tpaluil 3arps3HAIONIAX BEIIECTB MO OOJBIIOMY MHOXKe-
CTBY TOYEK Ha HECKOJBKHX Tpaccax oOecrieunBacT BBI-
MOJTHEHHE TpeOOBaHUH MOHUTOPHHIA B OTHOIICHWH JO-
CTOBEPHOCTHU PE3YJIbTATOB ITOJHOTHI JAHHBIX.

TodHOCTE OmpeleneHNsi KOHLICHTPAUH HCCIIemye-
MOT0 T'a3a 3aBUCUT OT Pa3HBIX MTapaMeTpPOB:

— MOTPEIIHOCTD PErUCTPALMH JIMAAPHBIX CUTHAJIOB (B
peallbHBIX JIMAAPHBIX cUCTEMax oHa He npesbimaeT 10 %);

— HOTPEIIHOCTh ONPEeNeHNUs CeUeHNUS IOTIOLIeHHS
rasza, KOTOpoe HaXOJUTCs JINOO IKCIIEPUMEHTAIBHO, JT00
C ToMOUIbI0 aTnacoB chekTpanbHbIX AaHHBIX HITRAN
nnu GEISA;

— ONTHMAJILHO BHIOPaHHBIE TTAPhI JUIMH BOJH BHYTPH
JMHMY TIOTJI0IIEHUs ( Ay ) ¥ BHE €€ ( Ay ), JUIL KOTOPBIX

JKeJaresibHbl Ooublnoe andepeHaIbHoe CeYeHHe Mo-
IJIOUICHUE,  MAJCHbKUH  CHEKTpajbHBIH  HMHTEpBAI
AA = Ayy — Agpr - ¥ HaIUUUE MAJIOTO YUCJAa MEIIAIoMINX

ra3os;

— IOTPEIIHOCTh ONpEAeNICHHUs MPOQMIT a3pO30IIb-
HOTO paccestHus;

— XapakTepUCTHKH JAeTeKTopa (IpeXIe BCEro ero
YYBCTBUTEIBHOCTD).

B Hacrosiiee Bpemst IpUMeHSIOTCs Tuaapbl audde-
PEHLMATIBHOTO NOTJIOMIEHHS C HOBBIMH JITOPUTMAaMH, T
UCIIONIb3YEeTCsl HE OJIHA, a HECKOJIBKO Map JUIMH BOJH. Ta-
KOW MOIXOJl CHIBHO yMEHbBIIAeT HETaTUBHOE BIIUSHHE
a’3po30J1s1 Ha TOYHOCTh M3MEPEHHs KOHIIEHTpPaluu METO-
noM  uddepeHnnaNTbHOTO  MOTJIOMIEHHs, OCOOEHHO B
HIDKHEH Tporocdepe.

Meton muhdepeHInaTsHOTO MOTIIOMIEHUS OCHOBAH
Ha TIOTJIONIEHNH CBETOBOW SHEPTHH MOJIEKYJIaMH HCCIIe-
Jye€MOT0 ra3a IpH COBNAJAECHUN YaCTOTHI U3IyUCHUs Jla3e-
pa ¢ dYacTOTOM JJIEKTPOHHOTO WM KojebaTenbHo-
BpaIllaTeJIbHOM I€pexo/ia AaHHBIX MONeKys. Jns TexHu-
YEeCKOHi peaju3ali 3TOr0 MeToJa HeoOXOAMMO ocy-
IIECTBIISITH 30HAMPOBAHNE Ha ABYX 4acTOTaX, OJJHA U3 KO-
TOPBIX TOYHO COBIAJAET C PE30HAHCHOW YacTOTOH Hcclie-
JyeMBIX MOJIEKYJI, a BTOpasi — HECKOJILKO OT Hee OTJINYa-
ercst (0OBIYHO pasHMIA [UIMH BOJIH COCTaBIsIeT OKouo 15
HM), YTO HEOOXOANMO JJISl y4eTa BIMSIHUS Ha PE3yJIbTaThl
M3MEPEHHNS a3PO30JIbHOTO U MOJIEKYJISIPHOTO pPacCcesHUus 1
TIOTJIOLICHUS TOCTOPOHHUMH BEILIECTBAMHU.

Meton oxazeiBaercs 3()()EKTHBHBIM B TOM cCIlydae,
KOrZla MPUMEHSETCS] PEeKUM BPEMEHHOTO HAKOIUIEHHS U
OTIPEICTISIETCS CPEAHSST KOHIIEHTPALUs UCCIIEyeMOro ra-
3a BJOJIb CTAllMIOHAPHOM Tpacchl, HA OJHOM KOHIIE KOTO-
poli pacrionaraercsi 30HIUPYIOMINI Tuaap, a Ha JPyroM —
NpUEMHOE YCTPOHCTBO. Ecny mpHeMHHMK W H37ydarelb
pacroyararoTcsi psiioM, TO Ha JPYroM KOHIIE TPacChl I10-
MEIIAeTCs] OTPAXKATEIb.

Ha npaxtuke 30HaMpOBaHNE aTMOChEPHI C UCTIONb-
30BaHMeM MeToaa Au((HepeHITHaTFHOTO OTIIOMICHUS pe-
anu3yeTcs IBYMS CHOCOOaMH: JIMIApHBIM M TPAaCCOBBIM
[12]. B mepBoM ciy4yae B KaueCTBE pPacHpeAe]ICHHOTO OT-
pakarelisi MPUMEHsIETCs aTMOC(EPHBIA a3po30ib. B aTom
pexnuMe BO3MOXKHO IMCTAHIMOHHOE HM3MepeHHe Npodu-
JIel Ta30BbIX IIPUMECEH C MPOCTPAHCTBEHHBIM pas3pelle-
HHUeM AR, ompenensieMbiM B OCHOBHOM JIJIUTEILHOCTBHIO

Ja3epHOTO UMITyJbca 7 : AR =C€% % . Bo BTOpOM — pe-

THCTPUPYETCSl OTPaXEHHbIH Wi An((Y3MOHHO OTpa-
JKEHHBI OT pas3JIMuHBIX TOMOTpadUUECKUX OOBEKTOB
curtait. IIpm 3TOM BO3MOKHO OIIPENEIEHHE C BBICOKOM
YYBCTBHTEIBHOCTBIO YCPEAHCHHBIX II0 IJIMHE TPacChl
30HAMPOBAHUS KOHIIEHTPALUi ra30BbIX NpUMECEd MO0 OT-
JIETbHBIM HAIpPaBJICHUSAM, COOTBETCTBYIOLIEMY a3UMYTY
TOIIOMHILEHEN.

[anee cnemyer yka3aTb Ha TO, YTO BBINOJHEHHUE
TpeOOBaHWI MOHHTOPHHIA B OTHOIIEHHH OBICTpOnEH-
cTBUs U3Mepenuit (Tpebyercs 15...60 ¢ Ha onpeneneHue
OJTHOTO BELIECTBA) NP HMCIOJIb30BaHUH JIa3EPHBIX METO-
JIOB, TIO3BOJISIET IOJYYWTHh JAHHBIE O KOHIIGHTpAIMsIX
OoubIIoro Konm4ecTsa MHrpeaneHToB (1o 80 mrT.) B KO-
potkue cpoku. Takum 00pa3oM, BBIIONHEHHE TAaHHOTO
TpeOOBaHUS pabOTaeT Ha BEHIIONHEHHUE JPYyroro TpedoBa-
HUSI K TIOJTHOTE JAHHBIX.

Eme onHa BaxHas 0COOEHHOCTH JAa3epHOTO MOHH-
TOPHUHTa B 30HE JKOJOTHYECKUX KaTacTpo() CTAaHOBHTCS
MOHSATHON U3 CIEAYIOIUX JaHHBIX.

JluHamuveckuil [uana3oH M3MEpsSeMbIX KOHIIEHTpa-
LU IPH OCYLIECTBICHUU 3KOJIOIMYECKOI0 MOHUTOPHHIA
TPaIMLUMOHHBIMU CPEJCTBAMH OXBATBHIBAET BEJIMYHHBEI B
npenenax 3HaueHud ot 0,8IIJK mo 10IIAK B cootBet-
CTBMM YCTAaHOBJICHHBIMH TpeOoBaHUSMU. B Toxke Bpems
(hakTHYeCKast BEMUYMHA KOHLIIEHTPALUHA B 30HE BO3HHKHO-
BEHHUS YPE3BBIYANHBIX CUTYallMil HEPEIKO TOCTUraeT 3Ha-
gemmii or 10-10° no 15-10° ITJIK, 9yTO0 Ha HECKOJBKO ITO-
PSIIKOB BBIIIE MAKCUMAJIBHBIX KOHIICHTPAIMI JOCTYITHBIX
OIIPEJENICHUIO TPAIULIMOHHBIMU CPEICTBAMH.

YyBCTBUTENBHOCTD JIA3EPHBIX METOIOB TIPH OIpese-
JICHUM COJIEPKaHHs 3arpsA3HSIONNX BELIECTB TAKXKE CY-
IIECTBEHHO BBHIIIE, Ye€M y TPAJUIIMOHHBIX METOJOB, U CO-
CTaBJISIET OT €IUHUIIBI 10 IECATKOB Ppb, T. €. OT €ANHHIIBI
JIO JIECATKOB 3arpsi3HSIONINX BEIIECTB HA MIJUIMAp/ MO-
JIeKyJI aTMOC(EpPHOro BO3AyXa HPUXOJHUTCS HECKOIBKO
MOJIEKYJI 3arpsi3HSIOMMX BemecTB. Vcnomnb3ys paspabo-
TaHHBIH MaKeT J1a3epHOTO0 MOHHUTOPA, aBTOPBI B HCCIIE/I0-
BaHUM [13] yCTaHOBWIIM, YTO IOTPEUIHOCTh M3MEpPEHUH
KOHLIEHTPALMH Ta30BBIX IpuMecer coctasisa 1...10 %.
ITpu 3TOM OHM CUMTAIOT, YTO CYHIECTBYIOT IyTHU yMEHb-
LIEHUSI 3TOM MOIPELIHOCTH.

OO0cyxneHue pe3yjbTaTOB MCCIEI0BAHUS 0COOEH-
HOCTeil M peajibHOM BO3MOKHOCTH NPHMEHEeHUs Jiasep-
HbIX MeTOAOB /151 MPOBeJAeHUsI IKOJOrHYecKOro MOHM-
TopuHra arMocgepnoro Bo3ayxa B ycjaousax YC. Hc-
TI0JIb30BaHKE TPAJUIIMOHHBIX METOJIOB OLIEHKH 3arpsi3HCHUN
aTMoc(hepHOTO BO3/yXa B 30HAX YPE3BBIYAWHOW CHUTyalllH
TIPUBOJIUT K JIOTIOJHUTEILHOMY PHCKY Uil iepconana MUC,
3a/Iep’KKe B NMPUHATHH PEUICHUH MO JMKBUAAINK TOCTEN-
CTBUI B 30HE UPE3BbIYAMHOW CUTYaLUH, NPUHITUIO HEBEP-
HBIX PELICHUH U T. 1.

st nazepHON TEXHMKM HET NMPUHUMUIMAIBHON pas-
HULBI TIPY ONPENENIEHUH MaJIbIX M BBICOKHUX KOHIIEHTpa-
WA 3arps3HSIOIINX BEHIECTB, 4YTO oOecreuuBaeTrcst 3a
CYeT METOJUYECKOro €AMHCTBA B INPOLIECCe H3MEpPEHHH
KOHLIEHTPALNI, KOTOpBIE OIpPEIEISIIOTCS U30MpaTeIbHO-
CTBIO B3aMMOJICHCTBHS JIA3€PHOTO HM3IIyYCHHUS] C MOJIEKY-
JIaMU 3arpsI3HAIONINX BEUIECTB, MPUXO/SIIEIO Ha OIpeie-
JICHHOM YacToTe, 3aBUCSIICH OT TUHa (XUMUYecKoi (op-
MYJIbI) MOJIEKYJbl. BakHO, 4YTO Ja3epHBIi MOHHUTOPWHT
MPUHONIHATEHO O3BOJISET PEIINTh ABYESIUHYIO 3a1ady —
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NpaKTUYECKH OJHOBPEMEHHYIO M OIEPATHBHYIO IHArHo-
CTUKY 3arpsi3HEHUI 30HbI YPE3BBIYAHHOW CUTyalluu, KaK
ra3aMu, TaK U a3po30JIsIMU.

BeiBoasbl. B pesynbraTte NpoBeeHHOTO HCCIEIOBAHUS
YCTaHOBJIECHO:

1. TpaguuuoHHBIE METOIBI OLEHKH 3arpsa3HEHUi
aTMOC(epHOro BO3AyXa B 30HaX YpE3BBIYAWHOW CHTya-
MU UMEIOT PSJl CYIIECTBEHHBIX HemocTaTkoB. K HHM
OTHOCATCS: 3HAUNTENbHAS 3ajiep)KKa NP aHaJIu3e Mpod
BO3yXa, HHM3Kas UYyBCTBUTEIBHOCTh W BBICOKAs IIO-
IPEIIHOCTh NPHOOPOB, OrPAaHHMYEHHOCTh HPUMEHEHUS
CYLIECTBYIOLIUX IPUOOPOB U Jp.

2. Mcnonp30BaHue TPAIUIMOHHBIX METOJOB OIIEHKH
3arpsi3HEHUI aTMOC(EepHOro BO3AyXa B 30HAaX Ype3BbIYaid-
HOHM CHUTyalluu NpPUBOAUT K JONOJHUTEIBHOMY PHCKY AT
NEPCOHANA, 3aCHCTBOBAHHOIO B TMKBUAALMHU MOCIEACTBHI
B 30HE UYPE3BBIUAIHON CUTyalUd, BO3MOXKHOCTU IPHHATUS
HEBEPHBIX PELLIEHUN U T. II.

3. IWCTaHIIMOHHEIA JTa3epHBII MOHUTOPHHT IT03BO-
JSIET PEMINTH TPH TOMOIIHM OZHOTO KOMIUIEKTa anmapary-
PHI ABYEOMHYIO 3aady — ONIEpaTHBHOTO MOHUTOPHHTA Ta-
30BBIX IpUMeceit 1 a’po3oiei B yeroBusax YC.
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V]IK 543.1; 535.016
JI. . PAJIOB, B. IT. MACJIOB, I. B. JOPOKHHCBKHI

JOCJIIKEHHS MTPOLECY JIOJATKOBOI'O OUHUIIEHHS IMMATHOI BOAW METOJ0OM ITOBEP-
XHEBOI'O IINTASMOHHOTI'O PE3OHAHCY

Brepire mocmizkeHo IpoIec OYHIICHHS] BUMOPOXKEHOI BOJOIPOBIJHOI BOJH METOIOM Ha OCHOBI IIOBEPXHEBOIO INIA3MOHHOTO pe3oHaHCy. OLiHeHO

e(eKTHBHICTh KiJIbKapa30BOr0 3aMOPOXKYBAHHS Ta BBEICHO KOCQILIEHT BUMOPOXKYBAHOCTI — KPUTEPIid, 10 BU3HAYAE CHPHATIMBICTS BOAU MEBHOTO

THUITY /10 OYMILEHHS B JOMILIIOK BUMOPOXXYBAaHHSM. 3alpONOHOBAHO MAapaMeTpH JUIA OLIHKM €(QEeKTHBHOCTI OYMILEHHS BOAM. Pesynbrat nocii-

JDKEHb MOXKYTh OYTH BUKOPHCTAHI JUIsl BJOCKOHAJIEHHS iCHYIOUMX Ta CTBOPSHHS HOBUX METOANK KOHTPOJIIO IIPOLIECY OUUILEHHS BOJOIPOBIJHOI BOJIH.
KutiouoBi ci10Ba: BoIONPOBiHA BO/IA, OYMILECHHS BOH, BUMOPOXKYBAaHHS, TOBEPXHEBH [UIa3MOHHHUI PE30HAHC.

BriepBrie mcciieJoBaH MPOLECC OYUCTKU BBEIMOPOXKEHHOTO BOJIONIPOBOHOI BOJBI METOJOM Ha OCHOBE NOBEPXHOCTHOTO IIA3MOHHOTO PE30HAHCA.
OneHeHa 3 ()eKTHBHOCTh HEOHOKPATHOTO 3aMOPaKUBAHHsA U BBEJIECHO KO3(D(HUIMEHT BUMOPAKyBaEMOCTH — KPUTEPHUH, ONPECIIAIOMUK Giaronpus-
THOCTb BOJIbI THIIA K OYUCTKE OT MpHMeceil BEIMOpakuBaHueM. [Ipenoxe bl mapamMeTpsl A1 OLEHKH 3((EKTUBHOCTH OYUCTKU BOABL PesyibraTs
HCCIIeIOBAHMH MOTYT OBITH MICIIOJIb30BaHbI ISl COBEPIIEHCTBOBAHMS CYIIECTBYIOIUX M CO3/IaHUSI HOBBIX METOIHK KOHTPOJIS IIPOLECCa OYUCTKU BO-
JIONPOBOJTHOM BOIBI.

KuioueBble cJ10Ba: BOAOIPOBO/IHAS BOJIA, OYHUCTKA BOJIBI, BHIMOPaXXHBAHHE, IOBEPXHOCTHBIN IUIA3MOHHOTO PE30HAHCA.

For the first time the control for water purification process by developed method based on the phenomenon of surface plasmon resonance (SPR) was
performed. It is shown that the development of alternative control method of purification of water based on the phenomenon of SPR is advanced
direction which allows rapid analysis and can be less expensive than existing methods, has high sensitivity to low concentrations of analytes and high
accuracy. For the first time a was study the effectiveness of cleaning water samples by rapid method using specialized equipment "Aqua-polaritons".
Was proposed to apply the following parameters for water purification efficiency:

a) the value of the number of cycles freezing — k;

b) saturation point clickthrough water - KEOy;

¢) the maximum derivative KEO - maxKEQO;

d) ratio of freezing — K'V.

The research results can be used to improve existing and create new methods of process quality control of water purification.

Keywords: tap water, water purification, freezing, surface plasmon resonance.
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