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3AKJIKOUEHUE

denepalibHOrO TOCYIAPCTBEHHOTO OHOHKETHOTO yupexaeHust Hayku « M HcTuTyT

aHaJIUTH4YecKoTo NpubopocTpoenus Poccuiickoit akanemun Hayk» (MATT PAH)

Jucceprauna KpaBuosa [lenuca Bamumosuua «Pa3paboTka MeTOHOB IIpSIMOTO
BBICOKOUYBCTBUTEJILHOTO aHAJIM3a ra3oBOM (a3kl Ha OCHOBE BPEMSIIPOJIETHOH Macc-
CIIEKTPOMETPUU C UMITYJIHCHBIM TJICIOIIKUM Pa3psaoM», NPEACTaBisieMas Ha COMCKAHUE
YUYEHOH CTEmeHM KaHAuara TEXHHYECKMX HayK @0 crnenualibHoctd BAK 1.3.2
«IITpubopsl 1 METONBI IKCIIEPUMEHTAIBHON busukny», BeinoaHena B ATl PAH u OOO
«JIroMIKCY.

Couckarens KpasuoB /[.B. B 2021 romy oxonumn maructparypy ®I'bY BO
CII6TY no  HampaBieHuro  «ODyHOaMeHTaJIbHBIE M IPHKJIAJHBIE  ACIIEKTHI
HaHOMarepuasoB U HaHotexHomoruity. C 2021 mo 2025 rox npoxoam 00ydeHUe B OUHOMN
acmpantype HWAIl PAH 1o wanpasnenutro mnoaroroBku 03.06.01 «®uszuka u
acCTpOHOMUS» (HAIIPABJIEHHOCTh HA Hadayno oOydyeHus — cnenuansHocts BAK 01.04.01
«IIpuGopsl M METOHABI OJKCIEPUMEHTAIBHOM (U3MKKA», HA HACTOAIMNH MOMEHT —

cnermaibHOCTE BAK 1.3.2 «IIpuGOpsl B METOABI SKCIIEPUMEHTAIIBHON QU3UKIY).



B nepuon noaroroBku auccepranuu Kpasnos /[[.B. mpoxonun oOydeHue B o4HOU
aciupantype @I'bYH HMAII PAH u pa6otan B otaene cnexkrpomerpun OO0 «JIroMaKe».
B nacrosmee Bpems pabotaer B otaene cuekrpomeTpun OOO «JIIOM3KC» B TOMKHOCTH
PYKOBOAMTEIS IPOU3BOJACTBEHHOM IPYIIIIEI.

Hayunsie pyxoBogutenu — bepauukoB Ajnekcanap CepreeBud, AOKTOp (PU3UKO-
MAaTEMaTUUECKUX HAyK, 3aBefylomui jaboparopuent No223 «DKoJOrM4ecKord macc-
cuexkrpoMeTpun» B Otnene macc-cnektpomerpun MAII PAH, 'ybane AnHa PomaHOBHa,

KaHIUJaT XMMUUECKUX HAYK, pyKOBOAUTENE oTaena cuekrpomeTpun OO0 «JIroMaKey.

OIIEHKA COJIEP)KAHUS TUCCEPTAIIMOHHOM PABOTHI:

Crpykrypa AUCCEPTALHH BKIIIOYACT CJICAYIOIHNE pa3aCIibl.

BBEJIEHUE, 0030p JUTepaTypHBIX [JaHHBIX (m1aBa 1), MCHONB3YEMBIE METOMABI
uccreaoBanus u npubopel (miaBa 2), paspaborka Mmetoma aHanuza JIOC (neryumx
OpraHMYeCKUX COEJWHEHMH) B Bo3ayxe ¢ wHcnoids3oBanueM WTP-MC (macc-
éneKTpOMeTpHH MMITYJBCHOTO TIEKLEro paspsaa) (miaBa 3), pa3paboTka Meroja

aHaJIn3a BRICOKOYHMCTHIX ra3oB (I1aBa 4), 3aK/IIOUCHHE.

Ileab U 3a1a4H JHCCEPTAIIHOHHOTO UCCJI€TOBAHHUS.

ge.ﬂbi

Pa3pabotka mnpubopHO#l M Meromudeckod ©0as3pl A OMpeIeSeHUs JIeTyduX

OpraHrn4deCKUX H HEOPraHHUYCCKHUX COCOMHEHUN C MCIIOJb30BAHUEM BpeMHHpOHCTHOﬁ

MaccC-CIIEKTPOMETPUU ¢ HOHU3aLKMEN B UMITYIbCHOM TiietoweM paspsae (M TP-BIT-MC).

3agaqu:

1. HMccnenoBanue ocoOeHHOCTEH NMPOLECCOB MOHM3ALUM B UMIYJIBCHOM TIEIOIIEM
paspage (MTP) u onTuMusaumus nmapaMeTpoB IPOLIECCOB HOHHM3ALMU C yU&TOM

[IOJIYYE€HHBIX JAHHBIX ISl IOCIEAYIOLIENR MOAEPHU3ALUH Pa3PAAHON AYEHKHY;

2. OmpeneneHne  ONTUMAJIBHBIX  YCJIOBHM  TPOBEACHHS  aHAIM3a  JIETy4HX
opraHvyeckux M Heopranudeckux coeaunenuit (JIOC u JIHC), Brmogaromee

yIy4llIEeHHE TapaMeTpOB HOHU3ALMH, METOJ0B Ip0oO00TO0pa U MPOOOMOATOTOBKH;

3. Pa3pa60T1<a HHCTPYMCHTAJIBHBIX W METOAWYCCKUX IIOAXOAOB MJId OIpEACICHUA

JICTYUUX OPTaHHYCCKUX COEIMHEHUHU B BO3QYXE€ W T'a3O0BBIACIICHUAX YCJIOBEKA C
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HCIIOJB30BAHUEM BpEMSIIPOJETHOW Macc-CIIEKTPOMETPUM C HOHHU3auued B

uMIynscHoM TierotneM paspsae (UTP-BIT-MC);

Pa3pa60T1<a HHCTPYMCHTAJIBHBIX W METOAUYECKHUX IIOAXOJ0B [UJIs1 aHaJIM3a
BBICOKOYHUCTBIX HHCPTHBIX TIda30B C HCIOJB30BAHUCM BpeMSIHpOJ'IéTHOﬁ Macc-

CIIEKTPOMETPHUH C HOHM3AIMEN B UMITYJIbCHOM TiieromeM paspsane (U TP-BIT-MC).

ITos10’keHHS, BLIHOCHMbIE HA 3aIIUTY:

OntumaneHeie ycnoBus noHuzanuu JIOC (eTydux opraHiH4eCcKUX COEAUHEHUH) B
BO3/lyXe W JApPYrHX razax, MO3BOJSIOLIME JOCTUYB IMpPEAEIoB OOHapyKEHUSd Ha
YPOBHE €UHUIl ppb, IpH CYLIECTBEHHO 00Jiee HU3KOH CTelneHr (pparMeHTaluy B

CPaBHEHUHU C JJIEKTPOHHON HOHU3aLUEH;

Meron npsmMoro BEICOKOYYBCTBUTENBHOTO OMPE/EIEHUS JIETYYUX OpraHUUECKUX U
HEOPraHWYECKUX COEAMHEHUH B BO3AYXE U Ta30BBIIEICHUAX YEJIOBEKA C
ucnonszoBanueM HMTP-BII-MC  (BpeMANponErHOH  Macc-CIEKTPOMETPUUA €

HOHU3alMel B UMILYJIbCHOM TJICIOIIEM pa3pslie));

Meton npsAMOro BBICOKOWYBCTBHTENBHOIO aHAIM3a BBICOKOYUCTBIX HHEPTHBIX
ra3oB C UCIIOJIB30BAHUEM BPEMSIIPOJETHON MacC-CIEKTPOMETPUM C HOHM3ALMEHN B

UMITYJIbBCHOM TICHOLIEM paspsac.

OcHoBHBIE HAYYHO-T€OpPEeTHYECKHE Pe3YJbTAThl paboThI:

B pesynprare aHanuza CyECTBYIOIIUX MOJXOA0B K IIPOOONOArOTOBKE U OIpEse-
JIEHUIO JIETYYUX OpPraHMYeCKUX M HeopraHudeckux coenuHenuit (JIOC u JIHC)
BBISIBJIEHBI 1 OOOCHOBAHBI HauOOJIEe IIEPCIEKTUBHBIE MOIXO/BI IS PEIIeHUA 3a-

nadu no onpeaenenuro JIOC u JIHC Macc-criekTpoMeTpudecKUMH METOJaMH.

Omnpenenensl onTuManbHble ycrnoBus noHU3auuu JIOC B UMITyJIBCHOM TJIECIOIIEM
paspszae B BO3AyXe, [IO3BOJIAIOIIME AOCTHYh BBICOKOH YyBCTBUTENIBHOCTH, YHH-

BEpCAJBLHOCTH X HU3KOM CTerneHH parMeHTalluy COeAMHEHUH;

ITpoBeneHo uccienoBanue npoueccos nonuzanuy JIOC B Bo3ayxe U Apyrux raso-
BBIX cMecsx. [Tokazansl pasnuuus Mexanu3moB nonusanuu JIOC B Bo3myxe, a30Te

1 aprore. O6HapysxeHsl polecchkl oOpazoBanus acconuaroB ¢ N, u NO. ITokaza-
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HO 3HAQYHUTCJIBHOC CHHMMXCHHUEC CTCIICHU (bpaFMeHTaHI/II/I B HUMIITYJIBCHOM TJICIOIICM

paspsiie 10 CPaBHEHUIO € DJIEKTPOHHON MOHU3AIHUEH;

Paszpaboran meron npsamoro onpenesenus JIOC B BO3IyIIHBIX CMECSAX C OLIEHOY-

HBIMH IIpefiesiaMyi oOHapyxeHus Ha ypoBHe 1-10 ppby;

[TokazaHa BO3MOXXHOCTH IPUMEHEHHs KOMOMHUpOBaHHOM nonuzauuu (ITeHHHH-
rOBCKast MOHM3aLlMs U 3JIEKTpOHHAsE HOHHM3AIMs) [T aHalu3a ra3oBBIX cMecell Ha

OCHOBEC BBICOKOYHCTOI'O KCCHOHA,

Pa3pa60TaH METOA IPAMOTIO BBICOKOYYBCTBHUTC/IBHOI'O aHallvd3a BBICOKOYUCTBIX

6J1aropoJHBIX ra30B C OIEHOYHBIMH IpedeiiaMu OOHapyxeHus npumeceit 1-500

ppty.

OcHOBHBIE NMpPAKTHYECKHE H HAYYHO-TeXHHYEeCKHE PEe3YJIbTAThl Pa00ThI;

[TpoBenena MoaepHu3anus paspsaHoi sueitku wist onpenenenus JIOC B Bo3ayxe,
_TIOKAa3aHO CHIDKEHHE CTEIeHU (PparMeHTAIlMM TSDKEIBIX MOJEKYJ B MUMITYJECHOM

TIICIOLWIEM pa3paae IIpU KOaKCHaJIbHOM BBOJC HpOGBI;

Paspaborannsiii Mmeton npsmoro onpeneneHus JIOC B BO3AYHIHBEIX cMecsX OBLI
NPUMEHEH JUIS aHalh3a pealbHBIX 00pa3loB Ha MPUMEPE BBIIBIXAEMOIO BO3TyXa
U BO3JYIUHOH cMecH, IIOJIYYEHHOH NpH NPOBENECHUH ONlEpalldi 10 PE3EKLUU MO-
4yeBOro my3eIps. OOHapyxeHo nmopsiaka 70 KOMIIOHEHT B BBIJIBIXaEMOM BO3IYXE,
JUIS KOTOPBIX OIpeNeieHsl OpyTro-popMynsl. B onepanroHHoM Bo3ayxe oOHApy-
XKeHO nopsaka 30 coeAMHEHUH, YaCTh U3 KOTOPBIX U3BECTHHI B JTUTEPATyPHBIX UC-

TOYHHKaX KaK BO3MOXKHBIC MapKEPEI pakKa U KaHICPOTCHEI,

Paspaboransl paspsaHas siyeiika ¢ MOBBINICHHOH T€PMETHYHOCTBIO U TEPMOCTa-
OUIBHOCTBIO M MHOTOKaHalIbHas CHCTeMa Hallycka ra3oB Ul IPSMOTO BBICOKO-

JYBCTBHUTCJIBHOT'O aHaJIi3a BEICOKOYHCTHIX 6nar0p0)1me ra3os.

[Tomy4yeHsl METpOIOTHYECKHE XapaKTepUCTUKU pa3padOTaHHOTO METoMa IPSIMOTro
BBICOKOUYYBCTBHTENBLHOIO aHATIM3a BEICOKOYHCTHIX OJIArOPOAHBIX Ta30B Ul OIpe-
JENICHUS IIPUMECEe B BBICOKOYMCTOM TE€IMU C HCIONB30BAaHUEM aTTECTOBAHHBIX

ra30BbIX CMECEH.



HayuyHasi HOBH3HA:

1. Pa3paGoran HOBBIM METON  ONpENENIeHUs  JIETYYUX  OpPraHUYECKUX U
HEOpraHUYECKUX COSNUHEHUN B BO3yXe M APYIMX rasax ¢ ucnojp3oBanuem M TP-

BII-MC

2. BrisiBiieHBI yCIIOBUS ONpEAEIeHUs JETYYHX OPraHUYECKUX COEAMHEHUN B BO3/IyXe
U JpyrMX Tras3ax coO CTENeHbO (parMeHTallMM 3HAYUTEIBHO CHWKEHHOM

OTHOCHUTEIBHO 3JIEKTP OHHOM MOHM3AIUU

3. llokazaHa BO3BMO)KHOCTB IIPUMEHEHUSI KOMOMHUPOBAHHON HOHM3AIIMU (MOHU3AIMA

Ilennunra u JJIEKTpOHHAasA I/IOHI/I3aLII/Iﬂ) JJIA aHaJIn3a BBICOKOYHMCTHIX I'a30B.

IIpakTHYeCcKAs 3HAYHMOCTD:

1. PaspaGorana mnpubopHas u Meroaudeckas Oasza Juis aHalM3a JIETYy4UX
OpPraHMYEeCKUX M HEOPraHWYECKUX COEAMHEHMH B BO3AyXe M APYIUMX rasax ¢

UCIIONIB30BaHUEM Macc-cnekrpomeTpoB JIOMAC-30 u JIIOMAC UTP-301;

2. PaspaboTan MeTO aHAIM3a MHEPTHBIX I'a30B U MOJYYEHBI Mpeaesibl 00HapyKEeHU A
pUMecedl Ha YpOBHE ppb, M HMKE, YTO IO3BOJISIET HCIIONB30BATH METOM VIS

aHaJIn34a BBICOKOYUCTHIX I'a30B,

3. IIpoBenena MoAepHU3aNUs pa3psAOHOM  sUeHKM U aHAIM3a  JIETY4YHX
OpraHMYECKUX COEIMHEHUH B BO3MyXe, pa3paboTaHbl HOBas paspsaHas sueika H

MHOTOKaHa/IbHasd CHUCTEMA HaIlyCKa JJIsd aHaJIM3a BBICOKOYHUCTHIX I'a30B;

4. PaszpaGoraHHbI NpUOOPHBIA KOMIUIEKC M pabouude MEeTOOMKM MOTYT OBITh
UCIIOJNIB30BAHbl  JUIS KOHTPOJIL YHCTOTBI BBICOKOYHUCTBIX HMHEPTHBIX TIa30B.
(ITpuGopuslit komIuieke nocrasiged B MI'TY um. baymana u ucnomnssyercs s

KOHTPOJIA CTECII€HU YUCTOTEI I'€JIMA IIPH €I'0 O‘II/ICTKG).

CooTBEeTCTBHE NACNIOPTY CNENMATHLHOCTH:

ITonygennsle B auccepranuonHHoii pabore JI.B.KpaBnoa ««Pa3paboTka MeTOoOB
IPSMOTO BBICOKOUYBCTBUTEJIFHOTO aHajn3a ra3oBoit ¢a3bl Ha OCHOBE BPEMAIPOJIETHOH

MaccC-ClIEKTPOMETPHHU € HMIIYJIBCHBIM TJICIOIIHUM DPa3psAaOM»» HaydHBIC DPE3YyJIbTAThI
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COOTBETCTBYIOT IIACMOPTY HayyHOH crennanpHocTd BAK  «llpuGopsr u  MeTomb!
9KCTIIEPUMEHTAIBHON GU3UKU» (0Tpacib HAYKH — TEXHUYECKUE) — a UIMEHHO, ITyHKTaM 1
(M3ydeHue (PU3MUECKUX SBJICHUH U MPOIIECCOB, KOTOPBIE MOTYT OBITH UCTIOIB30BAHBI IS
CO37aHU] IPUHIUIIHAIBHO HOBBIX IPUOOPOB U METOAOB 3KCIIEPUMEHTAIBHON GU3HKH), 2
(pazpabOTKa HOBBIX NPUHIUIIOB X METOAOB U3MEPEeHUN (UIMYECKUX BEJIMYUH,
OCHOBAHHBIX Ha COBPEMEHHBIX MJOCTIDKEHUAX B pA3IMUHBIX 001acTaX OGU3UKU U
NO3BOJIAIOIIMX ~ CYIIECTBEHHO  YBEJIHMYUTh  TOYHOCTb,  UYBCTBUTEIBHOCTH U
OBICTPONECHCTBUE U3MepeHHUH), 3 (pa3paboTKa M CO3JaHHME HAYYHOM anmaparypbl U
IpUOOPOB IS IKCIIEPUMEHTAIBHBIX UCCICAOBAHUI B pa3IMUHBIX oONacTax GU3MkK) U 4
(paspaboTKa M CO3JaHMC  OKCIEPUMEHTAIBHBIX  YCTAHOBOK JUIA  IPOBEACHMSA

3KCIIEpUMEHTAIBHBIX UCC/IeIOBaHUH B Pa3IMUHBIX 00NACTIX QU3UKH).

3AKJIIOYEHUE CEMWHAPA

Hucceprauus Kpasuora [enuca Bagumoruua «PazpaboTka MeTOIOB NpsSMOIO
BBICOKOUYBCTBUTEJIBHOIO aHaIN3a a30BOM (a3bl Ha OCHOBE BPEMSIIPOIETHOH Macc-
CIIEKTPOMETPUMA C MMIIYJIbCHBIM TICIOIIUM paspsiioM» IOJHOCTBIO COOTBETCTBYET
KPUTEPUAM, ONpeAciieHHBIM I 9-14 IlonoxeHus O NPUCYKIECHUU YUCHBIX CTEICHEH,
yTrBepakaeHHoro [Toctanosnenuem [IpaBurensctBa PO Ne 842 ot 24.09.2013 1. (¢ yueTom
usMeHeHult u gononHeHud) u llacnopry cmenmansnoct BAK 1.3.2 «IIpubGopsr u
METOJBl HKCIEPUMEHTAIBHON (QU3UKU» (001acTh 3HAHUM — TEXHUYECKUE HAyKd), a
UMeHHO, mnn. «lM3yuenne Quanueckux sABIEHHUH U IIPOLECCOB, KOTOPbIE MOTYT OBIThH
UCIIONB30BaHbl A8 CO3[JaHMsl IPUHLMIIMAILHO HOBBIX IHpUOOPOB U METOAOB
9KCIIEPUMEHTAIBHON (Qu3uku», «PazpaboTka HOBBIX NMPHHIMIIOB U METOAOB H3MEPEHUH
GHU3MUECKUX BEIMYMH, OCHOBAHHBIX HAa COBPEMEHHBIX JOCTIDKCHHMSX B pPAa3IHYHBIX
obnacTax  GU3MKM M T[O3BOJSIONIMX  CYHICCTBEHHO  YBEJIHYHUTH  TOYHOCTB,
4yBCTBUTEIBHOCTh U OBICTPOAEHCTBUE M3MepeHHi», «PazpaboTka U CO3IaHHE HAaydHOU
anmnaparypbl ¥ NpHUOOPOB JJI OSKCIEPUMEHTAIBHBIX HCCICAOBAaHUH B pas3/IMUHBIX
obnmactax ¢uszukuy, «PazpaboTka M CO3MaHUE HSKCIEPUMEHTAIBHBIX YCTAHOBOK [UIf
[IPOBEIEHUS IKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUHN B PA3IHUHBIX O0JIACTAX (QUUKUY.

3aKII0OYEHHUE TOATOTORICHO Ha 3aceqaHud OOBENHHEHHOIO HAyyHOrO CEMMHapa
naboparopuit HMAIl PAH ¢ ywactmeMm HayuHBIX coTpynHuKoB Otrmena Macc-

cnexrpomerpud MAII PAH u3 naboparopunr No221 «ONTHUKM 3apsHKEHHBIX YAaCTULl U



MATeMaTU4eCKOT0 MOJeNUpoBaHusy, jnaboparopun Ne222 «bHOMEIMIIMHCKON Macc-
CIEKTpOMETpUM» U Jiaboparopuu Ne223 «DKOJIOTHMUECKOH Macc-CIEKTPOMETPUNY, a
TAKKE HAydHBIX COTPYAHMKOB OTaena MeETOJ0B U IPpHOOPOB OHOTEXHOJIOTHH H
MeIMuuHEl U3 jaboparopun  Ne232  «MHbopMalmMoHHO-U3MEPUTENBHEIX 0OHO- U
XEMOCEHCOPHBIX MUKpocucTeM» (poTokod Ne9 ot 17 cenrsdps 2025 ).

Hucceprauus Kpasuosa [denuca BamumoBuua «Pa3paborka METOmOB MpPsIMOTIO
BBICOKOUYBCTBUTEJBPHOTO aHajiu3a ra3oBod (a3sl Ha OCHOBE BPEMSIIPONETHOH Macc-
CIIEKTPOMETPUU € UMITYJIBCHBIM TICIOLUM DPa3psaoM» Ha COUCKAHUE YYEHOH CTEleHU
KaHIuaara TEXHUUECKUX HayK Mo crenraisHoctd 1.3.2 «IIpubopsl U MeTOABI
SKCIIEPUMEHTAIBHOU (U3MKU» PEKOMEHIYETCsS K 3aIlUTe B JUCCEPTALIMOHHOM COBETE

24.1.029.01 na 6a3e UAII PAH.

IIpencenarens ceMuHapa

// ) ;v,
I'maBHBINA HAyYHBIA COTPYIHMK, 1.¢0.-M.H. DJ{/ /’—Ee—-— M.U. SBop

// b
Cekperapb (/ ///z/) -
Beaynuit HayqHBIH COTPYIHUK, 1.G.-M.H. /2 </ AJL Bymsauna

ITonmucu SBopa Muxamwna Hropesuua u bynsHuinsl AHTOHa JIeOHMAOBHYA

YAOCTOBEPSIIO.
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