Qiamimuxa re32070

OoT NAEMN A0 NPOU3BOACTBA §
OrbIT CO3AAHNA OTEHECTBEHHOT'O CEPUMHOTO
XPOMATO-MACCCIMEKTPOMETPA "XPOMAT K"

B.KO.Bacunbes, 3A0 CKB "Xpomatak", vvasilyev@chromatec.ru

CKB "XpomaTtak" — Np13HaHHbIN n1aep B pa3paboTke 1 MPpOM3BOACTBE ra3oxpomMaTorpadu-
4yeckoro obopynoBaHusa B Poccumn. KonnekTrne koMmnaHuu ¢ 6onee yem 30-1€THUM OMbITOM
B 06/12CTM ra3oBon xpomaTorpadum ycnewHo pabotaeT 1 pa3BMBAETCS HA PbIHKE aHaN-
Tn4eckoro obopyaoBaHuns. CTpaTermst KOMNaHUM — CO34aBaTh POCCUICKOEe 06OpyAOBaHMe
Ha ypOBHE BeAyLLNX MUPOBbLIX MPON3BOANUTENEN.

KomnaHusa ocHoBaHa B 1991 roy rpynnou cneumanancTos, UMeKLWMX ONbIT B pa3paboTke
ra3oBbIX XxpoMaTorpados. ledTenbHOCTb KOMMAaHWK, HanpasieHHas Ha 6e3ynpeyHoe Kaye-
CTBO NPOAYKLMM 1 CEPBMCA, A TAKXKe MOCTOSIHHOE COBEPLLEHCTBOBAHME NPOAYKLWY BbIBEN
CKB "XpomaTtak" Ha MManpyoLLmMe No3nLMM pOCCUMCKOrO PbIHKA Fa30BOW XpoMaTorpadum.

CerofHsa B CKB "XpomaTak" TpyaaTcs cabiwe 300 COTPYAHUKOB. TO BbICOKOKBANNPULN-
pPOBaHHbIE CAEeLMANNCTbl PA3HOTrO NPpOdUAs, COCTABASAOLWMNE HAYHHO-TEXHMYECKMA NOTEH-
Lmass KOMMnaHum, KoTopas pasMeLlaeTcsi B TpexX COBCTBEHHbIX 34aHNAX NIOLWAAbIO CBbiLle
12200 mZ2. Mpon3BOACTBO OCHALLIEHO CaMbIM COBPEMEHHbIM 060pYI0BaHMEM.

CrpaTternyeckoe napTHepcTBo CKB "XpomaTtak" c komnaHmamm Thermo Fisher Scientific,
SGE Analytical Science, Valco Instruments v gpyrumu paclumpsieT BO3MOXHOCTU XpOMAaTo-
rpadunyeckmx KOMMNAeKcoB cepmm "XpomMaTak-Kpnuctann" n cTaBuT Ux B OANH psig C Npnbo-
pamMu NPU3HAHHbIX 3apyHeXKHbIX MPOM3BOAUTENEN.

C2003 roga KOMNaHusl OTKPbIBAeT HOBOE 4/15 Cebs HanpasJ/ieHNe aHANUTUYeCKOro npu-
60pOoCTpOEeHMS — NPOM3BOACTBO MACC-CNEKTPOMETpMYeckoro o6opyaosaHms. O6 nctopum
CO34aHNa NepBoro B POCCUN CEPUMHOMO KBALPYMNONLHOMO MacCC-CneKTPOMETPUYECKoro
[eTeKTopa C TEXHUYECKMMUM XapaKTepuCcTUKaMu Ha YPOBHE NyYLIMX 3apybedKHbIx 0b6pas-

LLOB YMTamTe B 3TOM CTaTbe.

B Hawewn CcTpaHe Tak MHOrO HanMMCaHO O TEXHONOrMAX
NpoAaX M Tak Maso O peasibHOM MPOM3BOACTBE AHANNTUYE-
CKUX WHCTPYMEHTOB, YTO HEBOJIbHO BO3HWMKAET XenaHue pac
CKas3aTb O TOM, Kak poxaarTcs npubopbl. COBCEM HeAaBHO,
oceHbto 2016 roga, Ha 2-orm MexayHapoaHOW KOHpepeHuumn
"MHHOBAUMM B MACC-CMeKTpOMeTpun: npubopbl U MeToabl"
OAVH M3 W3BECTHbLIX POCCUMMNCKUX MACC-CNeKTpPOMEeTPUCTOB
6bl1 M3PSIAHO YAMBIEH, Y3HAB, YTO B POCCMM, OKasbiBaeTcs,
CyLLecTByeT CepUMHOEe MPOWM3BOACTBO KBAAPYMOJbHbIX MaCC
crnekTpomeTpoB. M 3To Yepes 14 net nocae Toro, Kak Komna-
Husa CKB "Xpomatak" 3aHsa/1ach Mx pa3paboTkom u Npouv3Boa-
CTBOM. Takoe He3HaHWe He BbI3bIBAET YAUBAEHWS, NMOCKObKY
pPOCCUIMNCKME YHeHble paboTaloT MMB0 Ha 3apybeXkHble Kommna-
HUKW, TMBO Ha MMMOPTHbLIX Npnbopax Mo CBOMM y3Kocneuma-
JIN3MPOBAHHbLIM TEMAaM W rpaHTaMm. MiccnepoBatenu He cneast
33 pa3BUTMEM POCCUMCKOTO aHAIMTUHECKOro NpubopoCcTpoe-
HUS, Y AW eANHULbI AbITAKTCS CABUHYTL C MEPTBOM TOUKM
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paboTbl MO CO34AHUIO MACC-CNEKTPOMETPOB B HAallen CTpaHe.
MonpobynTe BbIMOAHUTL MOUCK B IHTEpHETe no 3anpocy "npo-
M3BOACTBO MACC-CNEKTPOMETPOB", M BaM XBAaTUT nNasnbLes
OQHOWM pyKU, YTOBbI MepecHnTaTb poccumckme GUpMbI, B TO
BpeEMS Kak B MWPe MaCC-CNekTpoOMeTpuyeckmMm obopyaoBa-
HMEM 3aHMMAKOTCS COTHU KOMMNAHUN.

Pacckas o co3paHMM U pasBUTUWM HaMNpaBiEHUS Macc
cnekTpomeTpum B CKB "XpomMaTak” MOMOXKET XOTS Bbl YHaCTUYHO
BOCMOMIHUTL 3TOT Npoben B OTeYeCTBEHHOW MCTOPUM MPOU3-
BOJCTBA MaCC-CNeKTPOMETpUYeCKOro 060pyL0oBaHMS B Mepuog,
€ 90-X rofi0B NpOLLIOro Beka. A BO3MOXHO, 1 NPUB/IEYET UHTE-
pec 6onee LWMPOKOro Kpyra cneumanncTos K npobnemam ote-
YeCTBEHHOMO aHa/IMTUYECKOro MpUHGOPOCTPOEHMS B LIESTOM.

MEPBbLIE LLUATU
Bo BTOpom mnonoBuHe 90-x roAoOB MpOLWIOro Beka
CKB "XpomaTt3k" y4acTBoBaa B O4HOM M3 CEMMHAPOB MO raso-
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Qianuuka e300

BOW XpomaTorpadum B MHCTUTYTe ob6Len U HeopraHuye-
ckor xummn um. H.C.KypHakoBa PAH. ViMeHHO Tam Anex-
caHpgp Pasanosmy MyCWH, 3amMecTuTeNb reHepasibHoro
avpekTopa "Xpomartak" BrnepBble NpeasoXun npeactaBu-
Tento Agilent Technologies coTpyaHM4eCTBO MO CO3AAHMIO
TaHAemHoro npubopa — xpomarorpada "Kpucrann" ¢ macc
cenekTMBHbIM AeTekTopoM Agilent Technologies. B To Bpems
ACHOrO NpeacTaB/ieHMs O MNpPakTUYeCKoOW Mofb3e Macc-
CNeKTpOMEeTPUYECKOro AeTeKkTopa, Kak 1 Kakoro-nmbo aHa-
/33 COOTBETCTBYIOLLErO pbiHKA B POCCMN y HAC elle He Bbis1o
M B MOMWUHE. BbIN0 AN UHTYUTUBHOE CTPEMJ/IeHNe nprob-
WMTLCS K MPON3BOACTBY NPUHBOPOB AAHHOrO Kacca. TeM He
MeHee, npejJioXeHue 6bI10 CenaHo.

Mo3xe BapuaHTbl TaKOro COTpyAHMYecTBa 06Cy>XAanuchb
C KoMnaHwen "MHTepnab" — odwuumanbHbIM NpeacTaBuTe-
nem Agilent Technologies B Poccuun. COBMECTHO €O creuu-
annctamu "MiHTepnaba" Mbl OLLEHMBAN BO3MOXHOCTbL COMNpS-
XXEeHUs1 Macc-ceneKTUBHOMO AeTekTopa Agilent Technologies
C rasoBbIM Xxpomatorpadpom "Kpucrann". Ytobbl CHU3NTL BEpO-
ATHOCTb MNONY4YEeHNS OTpULLATENIbHOIO pe3ynbTaTa Takoro TaH-
[emMa, paccMaTpmBasCs TakXKe M BapuaHT YCTAaHOBKM Ha Xpo-
mMatorpad "Kpuctann' cumctembl MOArFOTOBKW ra3oB BMeCTe
C ncnapurtenem komnaHum Agilent Technologies. Ho no MHoO-
rMM NPpUYMHAM COTPYAHNYECTBO B TOT MOMEHT HE COCTOANOCh.
M K 3TOMY BOMPOCY Mbl BEPHYANCH TONLKO B Ha4ane 2000-x.

OT 3AMbICJIA K CEPUMHOMY NMPOU3BOACTBY
Henb3s He yNOMSIHYTb, 4TO C CaMblX NEPBbIX LArOB HEOLeH-
MbI BKNAJA B pa3BUTMeE MACC-CNeKTpasibHoro npubopocTpo-
eHns B CKB "XpomaTak" BHeC reHepasibHbI AUPEKTOP KOM-
naHum BeHnammH ®efopoBuy 3araHoB. HeOpAMHAPHOCTb
1 gap npeasugeHus BeHnammHa ®efoposuya, ero tanaHT
pPYKOBOAUTENS MO3BOJIMAM He MPOCTO CO34aTh M pasBuUTb
[AHHOEe HanpaB/ieHMe, HO U A0BeCTU pa3paboTaHHbIA KBa-
LPYNOJIbHbLINM MAcC-CMEeKTPOMETP A0 YPOBHS CEPUNHOIO KOM-
MepyecKoro NpoayKTa.

2 uioHs 2003 roda Mo 3ajaHWI0  pyKOBOACTBA
CKB "XpomaTak" AnekcaHapom leHHaabeBnyem ClenHeBbIM,
BEAYLLMM MHXXEHEPOM MeToamnyeckom nabopatopum, 66110
COCTaB/IEHO MepBoe "TexHMYyeckoe 3ajaHne Ha pas3paboTky
Macc-cenieKTUBHOIO AeTekTopa Tuna Kkeagpynosb'. Mpu noa-
roToBKe AOKYMEHTa Mbl Y4/ MHEeHWe BeayLmx cneuuanm-
CTOB B 06nacTy mMacc-cnektpomMmeTpun tOpus SkoBnesmya
Edpemosa, Nnbaapa Xammnaosuya PussaHoBa n Anbdpena
MabmaHoBMYa ABynbxaHoBa (r. KasaHb). Ha TOT MOMEHT Ham
y>Xe CTano ACHO, 4YTO Hambonee BOCTPeOOBAHHbLIM HAa POC-
CMNCKOM pblHKe BydeT Macc-aHa/mM3aTtop MMEHHO KBaApy-
NONbLHOrO TUNa.

B cTapbix LOOpbIX TPAANLMSAX NOC/E MOSABIEHNS NEPBOrO
TeXHUYeCKOro 3afaHua cneumannctbl "XpomaTaka"' obpa-
TUANCL K aHaNN3y MUPOBOrO OMbITa MO KBAAPYMOAbHbLIM

B.®.3azaliHos, 2eHepanbHbili dupekmop 3A0 CKE "Xpomamak”
€ 1990 no 2014 2.

MaCC-CMeKTpOMeTPam M MOUCKY NApTHEPOB B 3TOM 06s1acTL.
Mownckn Bennch Kak B Poccmn, Tak 1 3a pybexxom. Mpeano-
XXeHUSA No coTpyaHm4YecTBy B 2003-M 1 B Havane 2004 roga
6blM pasocnaHbl B KoOMnaHumM Thermo Electron, Agilent
Technologies, Varian, Waters 1 nx poccumnckue npeactasu-
TenbCTBa.

Ha neperoBopax Mbl 3a4aCTy0 NOMyYaan Takme OTBETbI:
"KoMnaHus 3aMHTepecoBaHa B yBeJIMYeHUM 06beMa Npoaax
VNCKJTIOYNTENbHO COBCTBEHHOrO 060pyA0OBaHMA. YKaxuTe
HaM Te LOMONHUTENbHbIE PbIHKK CObITa B POCCUM, KOTOpbIE
Mbl CMOXEM OCBOMTDL C Bawen nomoubro".

M TOoNbKO Muxamn KWcaakoBwm4y TokapeB, AUPEKTOP
"MCAHanNTUKN" — pOCCMMCKOro NpeacTaBUTeNbCTBA KOM-
naHum Thermo Electron — noBepwun B MNepcrnekTUBHOCTbL
Hallen COBMECTHOM paboTbl M MPUAOXKUA BCE CUMbI, YTOObI
Halle COTPYAHMYECTBO COCTOS/IOCL. BO BTOpOM NonoBUHE
2003 roga Muxaun McaakoBuy npeanoxuna "CoCcTbikoBaTb"
HalW rasoBbln xpoMaTtorpad "Xpomartsk Kpuctann" ¢ macc
cnektpomeTpoM DSQ komnaHum Thermo Electron. Vpes
nonasna Ha XopoLO NOArOTOBNEHHYIO MOYBY M Aa1a BCXOAbI.
HayaTtble B 2004 roay paboTbl MO COMPSI)KEHMUIO ra3o-
BOro xpomartorpada "Xpomartak Kpuctann 5000" ¢ macc-
crnekTpomMeTpom DSQ yBeHYannCh yCrexom, u yxke B KOHLe
roga 6bi1 npoAaH nepBbI POCCMMCKO-aMepUKAHCKUIN
XpOMaTo-Macc-CneKTpoMeTp.

Ho ecnn 6bl Bbl TOMbKO 3HAAW, CKOMbKO TPYAHOCTEN
npuLWAOCL NpeoaoneTb, YTobbl AOBECTM NapaMeTpbl pPoc-
CUNCKO-aMepukaHckoro MNX/MC go napamMeTpoOB ero amepu-
KaHckoro cobpara. Mepsble TX/MCKOMMNAEGKCHI BbIXOANIN
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Qlinnuruxa ves720m0

BeHnamuH ®epoposuy 3aranHos (1939-2014) -
OOMH W3 NepBblX OPraHW3aTopoB COBPEMEHHOrO
NpoOM3BOACTBA POCCUMCKUX TFa3oBbIX XpomaTorpa-
$d0B M MaCC-CNEeKTPOMETPUYECKUX [eTeKTOPOoB,
OCHOBaTe/lb U HECCMEHHbIN FreHepasibHbI ANPEKTOp
CKB "XpomaTak" BnaoTb 40 2014 roaa.

BeHnamuH ®epoposuy pogwuncs B 1939 rogy
B C. LWynka Mapumnckon ACCP. Ero TpyaoBas 6uorpa-
duns Havanacb ¢ paboTbl TPAKTOPUCTOM Ha Mallu-
HOTPaKTOPHOM CTaHUMK, NOCae CAyxbbl B pspax
CoBeTckoM ApMuUM U y4ebbl B MOBOJIKCKOM /1eCo-
TeXHUYECKOM MHCTUTYTe UM. M.TOpbKOro OH pabo-
Tas Ha 3aBoge MNOJIyNpOBOAHWKOBbLIX NMpuboOpoB
B Mowkap-One.

B 1978 roay BeHnamuH ®epopoBuy 6bia1 Npu-
rnaweH Ha AOMKHOCTb HayaslbHMKA OTAeNa MO pas-
paboTke aHaNUTUYeCKMX NpMbOPOB AN KOHTPOAS
okpyxXatluen cpefbl B OMNbITHO-KOHCTPYKTOpPCKOE
610p0 NpMH6OPOB KOHTPOAS U aBTOMATUKUK [/IaBHOrO
yNpaBAeHNs MUKPOBMONOrMYeCcKon MPOMbILIEHHO=
ctu npu Cosete MuHuctpos CCCP B WMowkap-One.
KonnekTmBoTaenanospykosoacTsom B.d.3aranHosa
B KpaTyanlume cpoku paspaboTan n BHegpwua B Npo-
M3BOACTBO aHa/iM3aTtop COCTaBa ra3oBblX CMeceu
AN MOHWUTOpWMHra atmocdepbl. Mo pe3ynbTatam
3TOM paboTbl OTAEeNy MPefanoXUaAN 3aHATLCS OOHUM
M3 BaXHEMWMX ANA CTpaHbl HampaBAEHWUW aHaNWU-
TWUYeCKoro NpubopoCTPOEHNUS — ra3oBOM XpOMaTo-
rpaduen. Pa3paboTkm kKonnektuea B.d.3aramHoBa
BCeraa OT/INYANUCb HOBU3HOW W omnepexanu CBoe
Bpems. Tak, Hanpumep, B ra3oBoM xpomatorpade
"Kpuctann 2000" BnepBble B PocCcMKM 6bin NpUMEHEH
MWUKPOKOHTPOJ/I/IEP U 3/1eKTPOHHOE yrNpaBJ/ieHMe ra3o-
BbIMW MOTOKAMMU.

M3 NMPOM3BOACTBA C TPYAOM. osyyeHue 3a4aHHON YyB-
CTBUTENBLHOCTM AOCTUTaNoCh 3HAYNTENbHBLIMU YCUAUAMU
no NOUCKY W AOBeAeHU A0 TpebyemMOom YMCTOThbl BCEX
rasoBbiX Y3/10B M MArucTpanen, y4acTBYOLLIMX B aHaIn3e
npoo6obl.

MpyY NepBOM COBMECTHOM BKJ/IKOYEHUU Mbl BOOOLWE He
VBUAENN NONEe3HOro CUrHana Ha Bbixoge. OH "notepsincs”
B CMJ/IOWHOM LWyMe OT Hawen "rpasn”. Ans ee ycTpaHeHUs
Mbl U3MEHUAN KOHCTPYKLUIO CUCTEMbI MOAFOTOBKM ras3os,
nepepaboTanu KanUANApHbLIA UCNAPUTENAb, U3MEHUIN Tex-
HONIOTUI0 OYUCTKW AeTanen. B pesynbrate Mbl BCe-Taku
LOCTUTIN YYyBCTBUTENBLHOCTK, KOTOpPAs bbina HE XyXe, YeM
y I'X/MC Thermo Electron.

OpHako "XpomaTak" He 6bin 6bl "XpoMmaTakoM" ecnin Gbl
OCTAHOBMICA HA AOCTUIHYTOM. MbIC/b O CO34aHUU CO6-
CTBEHHOro Macc-CneKTpOMeTpa Hac He nokuaana, U Mol
NPOAO/IKUIN MONCK CMeLnannCcToB B 3TOM 0b6nacTu.

B 1991 rogy rpynnon eaAMHOMbILWIEHHNKOB NOA PYKO-
BOACTBOM B.®.3aramHoBa 6bi710 co3gaHo CrieymanbHoe
KOHCTPYKTOPCKOe 6tpo "XpomaTak', KoTOpoe BO MHOrOM
61arofaps SHeprK, TasaHTy M OPraHM3aTOpPCKMM CNOCO6-
HoCTAM BeHnammnHa ®efopoBuya 3aHS/10 Begyliee MecTo
B Poccun No NpoOn3BOACTBY ra30BbiX XpOMaTOrpados € pas-
BUTOM nepudepmen, AMP-aHann3aTopoB 1 060pya0BaHNS
AN8 aHanm3a HedTw.

B 2003 rogy noa pykoBoACTBOM B.d.3aranHoBa
B CKB "XpomataKk" 6b110 CO34aH0 HOBOE HAaMpaB/eHne — pas-
paboTka 1 NpOM3BOACTBO XPOMATO-MACC-CNIeKTPOMETPOB.
MepBOHAa4YasIbHO 3TO OblA COBMECTHLIM  C KOMMaHWen
"MCGAHanMTMKa" MpOeKT MO MPOABMIKEHMIO HA PpOC-
CUNCKUA PbIHOK HOBOTO XPOMAaTO-Macc-CnekTpoMeTpa
C rasosbiM xpomartorpadom CKB "Xpomartsk" n macc
CNeKTpoOMEeTpU4ecknMm AetekTopom Thermo  Finnigan.
MpoekT 0Ka3ancs yCnewHbIM, U HA POCCUMCKUIA PbIHOK
6bl1a MoCcTaB/ieHa He O4HA COTHS KOHKYPEHTOCMOCO6HbIX
npnbopoB.

B 2006—2008 rofbl COBMECTHO C KOJIZIEKTUBOM 1abo-
patopumn Jl.H.Raaab B CK6 "Xpomatak" 6bi1 paspaboTtaH
nepBbIn B POCCUM KBAAPYMO/bHbIA MAcC-CMeKTPOMETP ANS
ra3oBoW xpoMatorpapuun.

B.®.3aravHOB — aBTOP HECKONAbKUX M30bpeTeHun n
NPOMbILL/IEHHbIX 06pa3LOB, 3aLMLLEHHbIX NaTeHTamun PO.
C MOMEeHTa OCHOBaHMa 1 Ao 2014 roga BeHnamunH depo-
pOBWY BO3r/1aB/sAI pervoHanbHoe oTaeneHne BMCO
Pecnybankmu Mapu On. MHOroNeTHSS LesTeNbHOCTb
B.®.3aranHoOBa Mo pa3BUTMIO OTE4ECTBEHHOM Fa30BON XPO-
MaTtorpadun 1 Macc-CnekTpoOMeTpUmM 0TMeYeHa MHOMOUNC
JIEHHbLIMW rOCYAAPCTBEHHbLIMW M OTPAC/IeBbIMU HArpagamu
Poccum 1 Pecnybankm Mapwi on.

o mamepuanam

XypHana "Macc-cnexmpomempus” (BMCO. 2014. T. 1. N2 1)

Mo Hawemy npurnaweHunto CKb "XpomaTak" nocetuna
KOMaHAa u3 PsA3aHu BO rnaBe C JpHCTOM [laHTeNnenmMoHO-
BMyem LlepeToBbiM (PA3aHcKas rocyaapcTBeHHas paamo-
TexHuyeckas akagemus — PITA). K Ham npuesxanu Esre-
HUI kosnesuny YepHsk ("LLUn660neT"), Mnams HukonaesHa
ranns n Anekcen leoprvesud Ky3bMuH (MHCTUTYT aHa-
NMTUYeckoro npubopoctpoeHns PAH). Mbl camu nobbi-
BanM B PsizaHu, nocetmnm HOBOCMOUPCK M MO3HAKOMMW-
nmcb ¢ Anekceem JleoHmposmyem Makacem U Muxamnom
JibBOBMYEM TpOLIKOBbLIM - pa3paboTymMkamu nepeoro oTe-
YeCTBEHHOr0 MOHMALHOro XpoOMaTO-MacCC-CneKTpomMeTpa
13 KOHCTPYKTOPCKO-TEXHONOMMYECKOrO UHCTUTYTa reodu-
3MY4eCKOro u 3koaormyeckoro npmbopoctpoenHmss CO PAH.
Mbl 6blnM Yy Macc-cnekTpomeTpucToB CaHKkT-TeTepbypra
B "MetTek", UDPTUN "AHATNTUK", DUINKO-TEXHNYECKOM
MHCTUTYTe M. A.O.Nodbde PAH, Hy 1, KOHe4YHO, B nabopa-
Topuax MAM PAH y lnaun HukonaesHbl fannb, Hukonas
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Bacunbesnya KpacHoBa u AHaTonms Hukonaesm4ya BepeH-
YMKOBA.

Cenyac TpyAHO BCMOMHUTb, HO MOYEMY-TO HE CZIOXMI0Ch
COTPYAHMYECTBO C 3aMevaTe/IbHOM KOMaHAoW pa3paboTymn-
KOB MOB6MILHOrO XpoMaTo-mMacc-cnekTpoMmeTpa M3 HoBo-
cnbupcka, CcymeBLUeN [OBECTU CBOW MAEW [0 KOHEYHOro
npoaykTa. He Moay4Ymnocb COTpPyAHWYECTBa C KOMaHAOM
S.M.WepeTtoBa. E.fHepHsAK — 60AbLWON 3HTYy3MaACT Macc-
CneKTpOMeTPUM, OH CaM yCMeLwHo NpoABuUraeT CBoe Aeno.
CneumanucTbl MO MPOMbIWAEHHLIM BPEMSMNPOJIETHbLIM
cuctemam m3 CaHkT-MeTepbypra Takxe MMenn CBOU KOM-
NaHUM W, MO HaWeMy MHEeHMU, BblIM CaMOLOCTATOYUHDI,
K TOMY e HeM0xo paboTanum Ha CBOEM pbIHKe. Bpemanpo-
JIeTHble Macc-cnekTpomeTpbl BepeHunkoBa — KpacHoBa B TO
BpeMs, Mo HaleMy MHEHUIO, HA POCCUNCKOM pPbliHKE Bbinu
npexaeBpeMeHHbI, a KBaAPYyno/bHble MACC-CMEKTPOMETPbI
WX TOrA,a HE MHTepecoBasu.

MeperoBopbl C pasnuM4YHbLIMM FpynnamMu paspaboTyum-
KOB MPOAOMXANANCb OKOMO ABYX NeT. B KOHLE KOHLOB Mbl
OCTaHOBUNCL HA COTPYAHMYECTBE C KONNEeKTUBOM JInanu
HwnkonaesHbl Mansib 1 B Havane 2006 rofa 3aka0ymam oro-
BOp Ha pa3paboTky MakeTa KBaApPYyMoOJIbHOrO XpomaTo-
Macc-cnekTpomeTpa. Mo ncTevyeHnn AByX neT U3roTOBUAU
M ucnbiTanu y cebs B "XpomaTake" ABa 3K3eMnaspa KBagpy-
NOSIbHOrO Macc-CNeKTPOMETPUYECKOro AeTekTopa: OAUH —
0CTancs y Hac, Apyron — nocsae UcnoiTaHun 6bi1 nepegaH
B nabopatoputo MAM PAH. K MOMEHTY OKOHYaHMs paboT
Nno AOFOBOPY Mbl YK€ HAKOMUAU AOCTATOYHbIM OMbIT MO 3KC-
nayatauum, TeXHUYECKOMY O6C/TYXXMBAHUIO M Npoaakam
IX/MC coBMeCTHO € koMmnaHuen "MCAHannTmMKa", y3Hanm
NOTPe6HOCTM pbIHKA M MOHSIN, YTO M3FOTOBAEHHbIE HAMU
Macc-CneKTpoOMeTpbl nog 37K TpeboBaHWA He NMoaxoasaT
M YTO OT MepBbIX MaKeTHbIX 06pa3LoB A0 NMPOM3BOACTBA
CEPUMNHOM NPOAYKLNM — AUCTAHLMS OFPOMHOr0 pasmepa.

B 370 e BpeMs Mbl He TepsanM HagexAbl NpuBedb
K paboTam Mo CO3JaHMI0 Macc-CMeKTpOMEeTPOB rocyaap-
CcTBO. B2008 rogy B Koonepaumm C KOMNAHUSAMN U3 MOCKBbI
n CaHkT-MNeTepbypra 6blna caenaHa nepsasi NOMbITKA
noaaTthb 3asaBKy Ha dnHaHcMpoBaHue B pamkax OUM "ccne-
[0BaHUA 1 pa3paboTKM MO NPUOPUTETHLIM HaNpPaB/iIEHUAM
pPa3BUTUA HAYYHO-TEXHONOMMYECKOro Komnaekca Poccum
Ha 2007-2012 rogbl" B 4YacTu paboT, npegnaraembix 6ms-
Hec-coobuiecTBOM. Temom npoekTa 6bino "Co3aaHue n pas-
BUTME HAYYHOW, TEXHOJIOFMYECKOW N MPOU3BOACTBEHHOM
6a3bl Ans pa3paboTkM M MPOM3BOACTBA JIMHENMKW COBpe-
MEHHbIX BbICOKOTEXHOJIOTMYHbIX OTEYECTBEHHbLIX XPOMAaTO-
MaCC-CNeKTPOMeTPpUYeCcknx KoMnaekcos". HO Kpu3mc cka-
3a/1 CBOE BeCKOEe C/I0BO, M NOMbITKA 3aKOHYMAACh Heyaaven,
no KpamHen mepe, 415 HAC, MOCKOAbKY KOHEYHble AOKY-
MEHTbI MO 3a9BKe OPOPMASASIN HE Mbl, U O KOHEYHOM peLle-
HMW HaM TaK 1 He coobwmnn. OHO pacTBOPUNOCD.

3KOHOMMWMKA U BU3HEC

[lepeble K8aOpynoAbHbie demMeKmopsbl, U320MOBAEHHbIe
8 3A0 CKb "Xpomamak”

[18a nepabix Macc-cnekmpomempa Ha Ha4aAbHOM 3mane c60pKuU

B 2011 rogy Mbl NpeAnpUHAAN BTOPYIO NOMbITKY 1 06pa-
TMancb K AnbbepTty Tapacosudy Jlebepesy, B TO Bpems npe-
3ngeHTy BMCO, c npegnoxeHnem peanms3oBaTb B pamMkax
Kakom-nm6o OLIM COBMECTHbLIM MPOEKT C yyYacTUeM rocy-
papctea "Pa3paboTka M M3roTOBAEHME OTeYeCTBEHHOro
KBaApYyMnosbLHOrO XpOMaTo-Macc-CnekTpomeTpa Ans obe-
crneyvyeHus NpeanpusTUN U OpraHM3aumim pasiMyHbIX OTpac-
Nert CenbCKoro X03aMCTBa, MPOMbLIWIEHHOCTM U HAyKK
cpeacTBaMm UAEHTUOUKALUUM U KOHTPOAS MaTepuanos
B pa3nuMyHbIX cpepax”. AnbbepT TapacoBUY XWBO OTKIUK-
HYNCS, HO MepeajpecoBan BeAeHMe OpPraHu3auMOHHbLIX
paboT apyromy yenoseky. K coxxaneHuto, BCe COTpyAHUYe-
CTBO Ha 3TOM M 3aKOHYMNNOCh.

OfHaKo HaKOMEHHbIE HAMM 3a NpeablayLume rogbl 3Ha-
HMS M ONbIT 4APOM He Nponann. Hayas Tenepb yxe CaMoCTOo-
aTenbHble paboThl, Mbl pa3paboTanm 1 3aTeM M3roToBUAU
CHayana ABa COHCTBEHHbLIX MaKeTa Macc-CNeKTpoMeTpa,
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KomaHda paspabomuukos xpomamo-macc-cnekmpomempa "Xpomam3ak”. BepxHull psio, caesa Hanpago: B.A.KozapuHos,
A.B.Manbues, H.KO.06vedkos, K.O.Masnos, B.KO.Bacunbes, C.M.KaHatwuH; HUHULU psd: M.B.6e3podHsitl, O.B.Kopomkosa, B.5.Aamazos

3aTeM TPW OMbLITHLIX M MOC/Ie 3TOro NaThL 06pasLoB ycTa-

HOBOYHOW Cepun. Mbl MOAENMPOBaNN, WU3roTaBAMBAIN,

NCMbITbIBAAW, NepefenbiBaiv U BHOBb M3roTaB/IMBAIN

M UCNbITbIBAAW A0 TexX Nop, Noka He y6eananch, 4To Co3-

OAHHbIM XpOMAaTO-MacCc-CNeKTpoOMeTp He ycTynaeT 3apy-

6eXHbIM 06pa3uam. Mbl noCTapanncb BONNOTUTb B CBOEM

npubope BCe nyywee, YTO ObIIO HA TOT MOMEHT AOCTUT-

HYTO B MuUpe. Mbl BHUMATENbHO WM3YyYUIM MOCTPOEHue

3apybexHbIX KBaAPYMOJbHbIX MacC-CNeKTPOMETPOB KOM-

naHun Agilent Technologies, PerkinElmer, Thermo Fisher

Scientific, Shimadzu, DANI Instruments. Mbl NpuHaAn

YCTOSIBLUYIOCS K 3TOMY BPEMEHWN UX KOHLEMUUIO KOHCTPYK-

TMBHOrO WCMOJIHEHUSA MAcCC-CMeKTpoMeTpa M BaKyyMHOM

Kamepbl. JlOAro CNOpuan, KakmMm [AOSXKeH 6biTb MCTOY-

HUK MOHOB, a KakKMMW MacCC-aHanM3aTop U AeTeKTUpyo-

as cmcTema, MoAeIMpoBanM NPOXOXKAEHNE NOHOB Yepes

BeCb TPaKT, aHaNM3MpOBAAN JOCTOMHCTBA U HEJOCTATKM

Pa3fINYHbIX BApPWMAHTOB peanmsaumun. Mbl oTKasaamcb

OT WCKPUBNEHHOro npedwunbTpa KBAAPYMNOAs WU MOLWAN

no KJlaCCM4eCcKon cxeme NOCTpPOeHMs Macc-aHanmsartopa.

Mbl HECKOJIbKO pa3 nepefenbiBaM UCTOYHUK MOHOB

W LeTeKTUPYIOLLY CMcTeMy. MNpr 3TOM NOCTOSIHHO AyManu

0 noTpebuTene — HACKONbKO yAO6HbIM ByaeT ob6CcaykMBa-

HWe BaKyyMHbIX KOMMNOHEHTOB B Mpouecce paboThl.

B mnTore mbl co3ganu npmbop C XapakTepucTUKamm

Ha YpOBHE JIy4LWNX MUPOBbIX CTAHAAPTOB:

e aAnanasoH maccoTt1a01200a.e.m.;

* paspewleHue 0,5-0,6 a.e.M. Ha NOYBbLICOTE NMUKA;

* YyBCTBUTENbLHOCTb MO OTHOLIEHMIO CUrHan/wym 6onee
2000:1 npu BBOAe Inr/Mkn okTadTopHadTanmMHa npu
wupuHe noHorpammol 0,1 a.e.m. Ecnm xe oueHuBaTb
YYBCTBUTEJIbHOCTbL NO METOAWKE, NMPefoXKeHHON KOM-

naHunen Agilent Technologies B aHBape 2013 roga, T0

TUMNOBOE 3HAayYeHMe WHCTPYMEHTANbHOrO npepena

netektuposaHusa (IDL — Instrument Detection Limit)

Hawero XxpomaTo-Macc-cnekTpoMeTpa cocTaBnseT

0T 1,6 A0 9,8 dr Npu BOCbMM MOCNEA0BATENbHbIX NHXKEK-

umax okTapTopHapTanMHa KoHUeHTpaumern 100 dr/min

C MOMOLLbIO HALero e aBTocamnaepa.

3a 3Ty pa3paboTky konnekTuey CKB "XpomaTtak" B 2013
rogy 6bina npucyxaeHa focynapcTeseHHas npemus Pecny-
611K Mapui 31 B 061aCTV NPOMbILLIIEHHOO MPOU3BOA-
CTBa, TpaHcnopTa v cBa3n umeHun C.1.BaBmiosa.

foBOps O pa3paboTke MaCC-CNeKTPOMeTpa Henb3s He
YNOMSHYTb M O CO3A3aHHOM HaMK Cneunanm3vpoBaHHOM
nporpaMMHOM obecneyeHnmn Ha pyCcCKOM [3bike. B To Bpems
Ha POCCUMUCKOM pbIHKE HU OAWH 3apybexHbi NMpOn3BOAN-
Tenb He npegnaran Ans cBoux Npubopos pycndunumMpoBaH-
Hown Bepcum MO. C NOMOLLLIO HAWen NPpOrpaMmbl MOXHO
KOHTPOAMPOBAaTbL Nt060N y3en u Ntobyio BLINOIHAEMYIO One-
pauMio Hawero Macc-cnekTpoMeTpa. Tpu roga Hasaj Mbl
nepesenu Haly NpoOrpamMMy Ha aHMJIMNCKUIA [3bIK U Tenepb
y>Xe camu npojaem 3a pybexx CBOM MaCC-CMeKTpOMeTpbl
C cooTBeTCTBYOWMM MO.

3ABOEBAHUE PbIHKA

BbIMOAHWTL pa3paboTKy 1 M3roTOBUTL NPUBOP — 3TO TONLKO
camoe Hayasno nytu. Cnepytouwen 3agaden 6biIo HaUTKU
CBOEro noTpebuTens Ha POCCMMNCKOM PbiHKe, rae B TO
Bpemsi 6e3pasfenbHO rocnoAcTBoOBanM NpoAaykTbhl Agilent
Technologies, Thermo Fisher Scientific, Shimadzu. Opy-
TMMKU CNOBaMW, CO3A4AHHbLIA NPUBOP HYXHO HbIIO CymeTb
npoaatb. A AN TOoro 4tobbl npofath, Ham 6bINO0 HeobXxo-
AWMO, 4TObbI B HAC noBepman. M Mbl Havanu 6ecnaaTHoO pas-
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fasatb Haww MX/MC gna vcnoitaHui. Mepeonpoxoguamm
Ha 3TOM NyTu 6biIIn 15 opraHmsaunmn n nabopaTopum pasnny-
HbIX BEAOMCTB: LeHTPbl CyAe6HO-MeAMLMHCKON 3KCMepTU3bl
MuHUCTepCTBa 34pPaBOOXPAHEHUS, 3KCMEPTHO-KPUMUHAIU-
CTU4eckme UeHTpbl MUHMUCTEpPCTBA BHYTPEHHMX Aen, nabopa-
Topum ®epepansHom cyXbbl PO Mo KOHTPOO 33 060pOTOM
HapKOTMKOB, LLEHTPbI TMIMEHbl U 3NMAEeMUOI0rnK PocnoTped-
HaA30pa, LeHTpbl cyaebHom skcnepTusbl Npy MuHKUCTepCTBe
CTUUMK PO, B KOTOPbLIX HalW NpMBOPbI YCNewWwHo NpoLwv
[LO/ITOBPEMEHHYI0 (OT Tpex A0 WeCcTU MecaueB) anpobaumio
Ha peasibHbIX aHanu3ax, B TOM 4YuCae N CKpyny/nesHble CpaBs-
HUTENIbHbIE UCMbLITAHUSA C 3apybeXKHbIMW aHanoraMm, Havu-
Hasi OT CTOMMOCTW M 3aKaHYMBas CTabUIbHOCTbIO pe3ynbLTaToB
M3MEPEHNN.

BcnomuHaeTcs Takom caydan. OAMH U3 HalWnxX AABHUX
K/IMEHTOB, aBTOPUTETHENLIWIA B CBOEN 06/1acTV Creunanmcr,
npuexan NocMOTpeTb Ha Hal XpOMATO-MacC-CNeKTPOMEeTp.
OH no3HakoMMACA C NporpamMMHbIM obecrnedeHnemM, MpoBen
aHann3 NpmBeseHHbIX C cobon Npob, 3aTeM Hagen nepyaTkuy,
CHSA UCTOYHMK MOHOB MacC-CNeKTpoMeTpa, pazobpan, cobpan
1 yCTaHOBWJ ero o6paTtHO Ha MecTo. Moce 3Toro ckasan: "s
YAOBNETBOPEH, 6epy npnbop Ha ncnbiTaHma". M ¢ Tex nop yxe
HecKkosibko Hawwwmx MX/MC 6biam npuobpeTeHbl MM 1 Mo ero
pekomeHaaumn. OH NOBEpWUA B HAC M MOC/E UCMbITAHWI OTCTa-
MBaN CBOE MHEHMe BO BCEX MHCTAHLMAX HA MPOTSHKEHUN BCeX
nocseayowmnx neT.

Haz0 OTMETUTb U TaKOW BaXXHbI MOMEHT: OAHO Ae/10 — U3ro-
TOBUTb OAMH, NATb UIN AECATb XPOMATO-MaCC-CNeKTPOMEeTpOB,
1 COBCEM ApYyroe — HaNaauTb CepUIMHOE NPOU3BOACTBO M M3ro-
TaBAMBATbL UX NAPTUSIMM MO HECKOJIbKO AeCATKOB LITYK. Bnocnea-
HeM cny4vae TpebyoTcs yKe MHble TeXHONorn4yeckme npoLecch
1 COBCeM Apyrue pecypcbl. ECam npnbopsl M3 nepBoro Aecstka
cobupanncb U AOBOAMANCL A0 YMa CreuManncTamuy, noHUma-
FOLLMMW KaK MACC-CMeKTPOMETP "yCTPOEH BHYTpU', TO MpubopbI
13 BTOPOM COTHU COBMPAOTCS M HACTPamMBAKOTCS MPOU3BOA-
CTBEHHbIM MEepPCOHA/IOM, KOTOPbIA 3aHUMAETCS BbINMYCKOM XpO-
mMaTtorpaduyeckoro o6opynosaHus. C10BOM, OTNALKA TEXHONO-
rMYyecKMx NMpoLeccoB N3roTOBAEHUS MACC-CNEKTPOMETPOB — 3TO
MOCTOSIHHBIN W TPYLOEMKWUA MpOLLEeCcC, B KOTOPOM y4acTByeT
NMPOW3BOACTBEHHbLIV NEPCOHAs, & KOrAa OH He CnpasiseTcs, To
1 HXKEHEePHO-MCCNeL0BaATENbCKUN.

KayecTBO Ka)goro Bbinyckaemoro npubopa obecneym-
BAaETCA HA BCeX 3Tamax ero MpOM3BOACTBA: OT MPaBWUIbLHOMO
W3rOTOBJIEHMS YUCTbIX AeTanen ¢ TpebyembiMi pasmepamu
W JONYCKaMK 10 KOHTPOJISA 3NEKTPUYECKNX U aHANIMTUYECKMX
XapakTepucTuK Ha BbIXO4e W3 MpOM3BOACTBA, Nepej OTrnpas-
KoM noTpebuTento. ToNbKO AN OLEHKW YyBCTBUTENbHOCTU
XpOMaTO-Macc-CnekTpoMeTpa Mbl UCMOJb3yeM TPWU pasfiny-
HbIX MeToAa. KaXkabl, MOMUMO COBCTBEHHO YyBCTBUTE/IbHO-
CTW, NO3BONSIET OLEHNTL 1 APYrve napameTpbl Npubopa, B TOM
YMC/Ie U Ka4eCTBO €ro N3roToB/IEHUS.

Elle OoAMH OYeHb BaxkHbIM acnekT. MNpu paspaboTke npo-
rpamMMHOro obecrnevyeHmsi Macc-CNeKTPOMETpPOB 0693aTesIbHO
[OMKHO BbITb conpsbkeHne ¢ bBubnmorekamm Macc-CnekTpoB
CTOPOHHMX Npom3BoamTenen. Ewe B ganekom 2006 rogy Mbl
3ayManmcb 0 NOCTaBKax bMbAnMoTeKk Macc-CneKTpoB CO CBOMMM
npubopamu. OHM HeobxoaMMbI NIOH6OMY NONL30BATENHO, A NMPU-
obpeTaTb Mx B Poccum 4epes NocpeaHUKOB — O4YeHb AOpOro.
Kpome Toro, 4yTb NO34Hee BCTaIM TEXHUYECKME BOMPOCHI O NOA-
K/IIOYeHUM 0bLLepacnpoCcTpaHeHHbIX 6nbanoTek cnekTpos
K Hallemy nporpaMMHOMy obecneyeHunto. MNo3TOMy B TeyeHne
HEeCKONbKMX SIeT Mbl MpoBean 60nbLyio paboTy C amepuKaH-
CKUMW KONJIeraMm 1 CTann eAuHCTBEHHbIMW B Poccum odpu-
UMaNbHLIMU ANCTPUBBLIOTOpaMn BMbAMOTEKM MacC-CnekTpoB
HaunoHaNbHOr0 WHCTUTYTA CTAHAAPTOB M TEXHONOrMKn
CLUA (NIST). XoTenoch 6bl OTMETUTb OTKPbITOCTb aMepUKaHLIeB,
NX CTPEeMJIEHME NMOMOYb B PeLleHNN BO3HMKAIOLLMX BONPOCOB.
Bce v BCeraa Wwam Ham HaBCTpeYyy, B TOM YMC/IE M MO LLEHOBbLIM
BOMpPOCaM.

Mbl LOrOBOPUANCL O COTPYAHMYECTBE U C KPYMHEMLWNM
MUPOBbLIM M3aTeNIeM Hay4YHOW WU TEXHUYECKOW NUTepaTypbl
N 6a3 JaHHbIX — eBPOMENCKMM NpeacTaBUTENIbCTBOM aMepu-
KaHCKoW koMnaHnum Wiley v Tenepb MOXemM NocTaBUTb pOCCUM-
CKMM noTpebuTtensam nobyto 13 13 bubnnotek cnektpos Wiley
Mo eBpONEeNCKUM UM aMEPUKAHCKUM LLeHaM.

YcnewHo CoTpyAHMYaeM Mbl U C HawnMK 6enopyccKkumm
napTHepamu mn3 "benxapd rpynn’ no nHterpaumm ¢ nHdopma-
LUMOHHO-NoMcKoBoM cuctemon "AUMCUH AHTUHapKoOTUKK'.
Tenepb 3Ta cuctema becnpensaTcTBEHHO obpabaTbiBaeT Macc-
CNeKTporpamMmbl, Moay4eHHble Ha Hawem MX/MC.

Hawa cTpaHa TecHo MHTerpMpoBaHa B MMPOBOe coobLe-
CTBO M "XpoMataK", eCTeCTBEHHO, TOXe. Hale xpomartorpadpu-
Yyeckoe M Macc-CnekTpoMmeTpuyeckoe obopypoBaHue copep-
XXUT KOMMNeKTyoLWwme co Bcero mupa: ot CLUA, cTpaH KOxHowm
AMeEpVKM 1 ABCTpanun Jo Kutas n ctpaH KOro-BocTtoyHoM
A3unu, OT ANOHUKM A0 rocyaapcTs EBponbl. 115 TOro 4tobbl obe-
30MacuTb CBOE MPOM3BOACTBO OT HenpeaBUAEHHbIX OCTaHO-
BOK, obecrneunTb becrnepebomHyto paboTy NpMOOPOB Yy HaLIMX
KJINEHTOB W HE3aBUCUMOCTb OT Pa3HOro poaa Gopc-MaxKOpHbIX
06CTOATENLCTB Mbl MOCTOSIHHO MOAAEPXKMBAEM ONpefe/IeHHbIN
3anac KOMMIEKTYIOLWMX Ha HaLWMX cknagax. Mbl xopoLo Hana-
AN npouecc NorncTuKN. Bpems Ha nepeceveHme rpaHunLbl
3aHMMAET HUYTOXHYIO YaCTb OT BPEMEHM MU3rOTOBNEHUS KOM-
MIEKTYIOWMX NO HALIKMM 3aKas3am 3a pybexoM. TaMOoXKeHHble
N OUHAHCOBbIE BOMPOCHI MPY MPAMbLIX MOCTABKAX PeLLakTCs
OYeHb BbICTPO.

CerofHa Hawwm MX/MC ycnelHo paboTatoT B cyaebHo-mean-
LUMHCKOM 3KCNepTu3e, KPUMUHANIUCTUKE, TOKCUKOIOTUMK, MpU
NPOM3BOACTBE MU KOHTPOJIE KAYeCTBa Pa3/iMyHbLIX BUAOB MuLLe-
BOW, napdpromepHour, dapmaLeBTUYECKOW, MPOMbILLIEHHON
N CeNbCKOXO3MCTBEHHOM NPOAYKLMN, B HAPKOTUYECKOM U 3KO-
JIOTMYECKOM KOHTPOJIe, @ TakxXe B y4ebHbIX, Hay4yHO-Mccne-
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[0BaTENIbCKUX YUPEXAEHUSAX U yUpexdeHnsX MuH1cTepcTsa
34paBooxpaHeHms PO. Ha cerogHaWHMIA feHb NoTpebuTensm
nocTaB/ieHo yxke nopaaka 180 MNX/MCGKOMMNAeKCOB NPON3BOA-
ctBa CKB "XpomaTak".

K coxaneHuio, cpeay Hawmx 3akas4ymMkoB COBCEM Masio
BbICLUMX Y4YeBHbIX 3aBefeHWI, a BY30B W3 MepBOM AeCsATKM,
Takmx Kak Mry, MoTuv, MMOU, nnn By30B XMMWYECKOro
HanpaeneHns HeT Boobuie. CTOUT NN yOUBAATLCS, YTO CTy-
[JEHTbl, KOTOpble y4aTcs Ha 3apybexcHbix npmbopax, nopown
[aXKe He MOA03peBakdT O CyLLeCTBOBAHNUW POCCUMCKOrO Macc
CNeKTPOMeTpM4ecKkoro 06opyAoBaHus.

LEHb CEFTOAHALWHWNIA N NEPCMNEKTUBDI

Mbl  HauyMHannM MpOU3BOACTBO MaCC-CNEKTPOMETPOB
C HebOoNbWOoM YUCTOWM KOMHaTbl, NepeobopynoOBaHHOM
noa mx cbopky. Cemyac 3TO LENbIM y4acToK C paboymmm
MecTamM, OCHALLEHHbIMW NaMWHAPHbIMU 60OKCaMn MNoA
CH6OpKy BaKyYMHbIX Kamep U MecTaMu 49 obuen cbopku.
CerofHs Mbl 6e3 0coboro HanpsXKeHWUst MOXeM BbiMy-
ckaTb Ao 15 macc-cnekTpoMeTpoB oAHOBpeMeHHOo. B nna-
Hax Ha byayuiee — paclwpeHne NpomM3BOACTBA M OT/IAAKa
TEXHONOTMYeCKMX MPOLLeCCOB M3rOTOBAEHUS AeTanen Macc
CnekTpoMeTpa A0 TaKOW CTeneHu, 4Tobbl nocsie cbopkm OH
cpasy e "Mor exaTb', kKak aBTOMObu/b C KOHBenepa. Moka
Takoe noay4aeTcs, K COXXaneHuto, He BCeraa.

Kpome TOoro, Mbl, Kak M MHOTrue Apyrve poCcCUNCKMe
npeanpuaTUA-NPON3BOANTENN, WCMbITLIBAEM CEPbE3HbLIN
KaApOoBbIN AedULNT: K COXANEHWNIO, B POCCUMCKMX By3ax He
roTOBAT CreuMaancToB-paspaboTymkos B 06nacTu mMacc-
CNeKTPasibHOro NpUMBOPOCTPOEHMS. A HaM OYeHb HYXKHbI
MOMo4ble, MHNLUNATUBHbIE N CAMOCTOATE/IbHbIE WUHXKEHEpbI
CO CBOUMU UAEAMWN N NPeASIOKeHUAMN. I Mbl TOTOBbI Npeao-
CTaBUTb MM Hauy4LLme YCI0BUS.

B 3ak/to4eHme xouyeTcsa OoTMeTuTb: "CnaceHue yTonato-
WMX — Aeno pyK camux yTonawowmx". Mbl HUKOrga He siBns-
NCb MacTepamn B MOAYYEHUW TPAHTOB U HWUKOrAa UX He
nonyyann. OCHOBHOW pacyeT Bcerga Obil TObKO Ha CO6-
CTBEHHbIE CUbl, COBCTBEHHbIE PYKN N COBCTBEHHbIE 3apabo-
TaHHble cpeAcTBa. )KM3Hb 3aCTaBmn/a NpUAEpXMBaTLCA 3TOr0
npaeunna. POCcMa B AAHHbLI MOMEHT TOHET B OKeaHe MMMNopT-
HOW MacCC-CMeKTPOMETPUMU, U eCIN KTO-TO XOYeT BbITaWMUTh
ee BMecCTe C HAMM — MWUIOCTU MPOCUM B Hally JIOAKY. bynem
rpecTtu BMecTe!

Asmop 6adz200apum 3a nomouw,b 8 Nod20mMosKe Mamepuana
pykosodumeneli u cneyuanucmos 3A0 CKB "Xpomamsk" Anek-
caHopa [llasnosuva KHs3esa, AnekcaHopa Passnosuda MycuHa,
Muxauaa Masnosuya YepHosa, Baadumupa Cepzeeguya Ycmrozo8d,
Bukmopa bopucosuya Aamazosa u AnekcaHopa leHHadbesu4d
CnenHesa.

PEKJTAMA






