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B craTbe uanoxeHa OCHOBHas KOHUENuMa paapaboTku WM CO3[aHUA CMEeuMannampoBaHHOro Macc-
cnekTpoMeTpuyeckoro o6opynoBaHns Ha ocHose Ga30BOro aHaNUTUYECKOro Macc-CrnekTpoMeTpuyec-
Koro annapaTtypHoro komnnekca. Onucana paspaboTka NepBOro POCCUIACKOro Macc-cnekTrpomeTrpa
MTW-350I, aBnaiowWerocs cneuvanM3vupoBaHHbIM KOMMNEKCOM ANS U3MEePEeHUA W3OTOMHOro cocTasa
ypaHa B rasoBbiX TEXHONOrU4eckux npobax U nNpepHasHavyeHHoro SNS NPEeANPUATUIA pPasaenuUTensHo-
ro nNpou3BoAcTBa C UCMONL30BaHWEM B coctase obopygoBaHua ACYTC.

Konnerms Pa3BHTHA 3HEPrETUKH B HOBOM CTO-
JIETHM IIPeArojaraeT AHHAMHUYHOE HapacTaHUe
SHEPreTHYeCcKUX MollHOocTel Ha 6aze ADC. OueBuj-
HO, YTO 3JIEMEHTHBII ¥ H30TOITHEIM COCTAB A/IEPHO-
ro ToruiMBa GyZIeT yeJIOHATLCSA, A TPeGOBAHMSA K TOY-
HOCTH OIpeJie/IEHHA M30TOMHOTO COCTABA TOIUINBA
BospacTarth. Bcé akTyanbHee cTaHOBHTCA npobite-
Ma KOHTPOJIS COCTOAHUA OKPYKaIOIIEH Cpeibl Ha
o0'beKTax AAePHOI 9HEPreTHKM M Ha ITPHJIEraloNIuX
K HUM TeppUTOpHAX. OCHOBHBIM METO/IOM KOHTPO-
JIST A30TOITHOrO COCTABA AAEPHOrO TOIVIMBA ABJIAET-
Cfl MacC-CIIEKTPOMETPUYECKUH MeTod. Maciurabbl
rocylapCTBEHHOM ITporpaMMbl PA3BUTHA ANEPHON
9HEPreTHKH M APYyrux obsacrer Hay4YHOHN U X03sii-
CTBEHHOMH IEATENLHOCTH Ha G1mKaiuine rofibl IMK-
TYIOT INOBbILIEHHbIE TPe6OBaHUA K MACC-CIIEKTPO-
MeTpHYecKuM npubopam. ITUM TpeboBaHUAM yI0B-
JIETBOPAET CleMAIM3NPOBAHHLII MacC-CIIEKTPO-
meTp MTU-350I", npeaHazHaYe HHEIN JUIS H30TOMHO-
ro aHaM3a ypasa B rexkcagropuse ypana (UF,).

Paspa6oTka NpoeKTa NpoBOIACk B PAMKAX ITPH-
HATON KOHLIEIIIIMH ITI0CTPOeHUA TPUBOPOB HAa OCHO-
Be 6a30BOro aHAJIMTUYECKOr0 Mace-ClIeKTPOMETPH-
YECKOro anrnapaTypHOro KOMIUIEKCA. ITOT KOMILIEKC
HCIIOIb3YeT COBPEMEHHBIN HAay4YHO-TeXHUYeCKUH
MOTEHIHAL:

- NPOEKTUPOBAHUE CJIOMKHBIX CUCTEM, OCHOBAHHOE
Ha nNpo6/1eMHO-0PHEHTUPOBAHHON KOMIIOHOBKE
Macc-CIIEKTPOMETpa ¢ aHATMTHYECKON YacTkIO, AB-
JAIOMENcA OIHOTUITHOI (6a30B0iA) VLS TPYIIILI [TPH-

6opoB pasHOrO HA3HAYEHUA U PA3IUYHOTO [TPUMe-
HEHMA,

- UCTIOIL30BaHME EPEIOBBIX NPOrpaMM PacyéToB H
[TPOEKTHPOBAHUA HOHHO-OIITHYECKHUX CXEM, AJIEKT-
POHHBIX 6JI0KOB, COBPEMEHHLIX cHcTeM 06paboTKu
JaHHBIX;

- IPUMEHEHHE BBICOKOTEXHOIOMYHON KOMITbIOTEp-
HOHM KOHCTPYKTOPCKOM peajiM3aliiy BCeX CHCTEM
Macc-CIIeKTPOMETPa, I03BO/IMBILIAA NOIYYUTh BLICO-
KHe aHAIMTUYECKHEe, METPOJIOIrHYEeCKHe U DKCILIY-
aTalMOHHbIE XaPAKTEPHCTHKH;

- MPOBE/JIEHHE OLIEHKH KOHKYPEHTOCIIOCOGHOCTH
Macc-CreKTpOMeTpa Ha BHYTPEHHEM U BHEIHEM
PBIHKAX.

B yucno tunos, paspabaThiBaeMbIX Ha I1EPBOM
aTarne peaJH3alliH [IPOrpaMMsl, BXOAAT NpUGoph! HA
enHOoM 6a30B0OI1 0OCHOBE MArHUTHOIO AaHANMU3ATOPA
Macc:

- Macc-CrneKTPOMETP /I H30TOITHOTO AHAJIM3A I'eK-
cacpropuagaypana MTHU-3500

- Macc-CreXTPOMETP JUIA H30TOITHOTO aHa/IM3a ypa-
Ha, IUTyTOHHA ¥ CMEILIAHHOTO TOIUIMBA B TBEPAOM
haze MTU-350T:;

- Macc-CreKTPOMET] JUIS aHAIN3a TPUMECEi B reK-
cadrropuae ypana MTH-3501T;

- Macc-CreKTPOMETP /I XMMHYECKOr0 aHa/In3a uc-
XOHBIX ¥ KOHEYHLIX ITPO/IYKTOB Cy6,1MMaTHOrO NPo-
uasojcTea UF, MTX-350IC.

Ha puc. 1 npeacrasieHa CTPyKTypHas cxeMa 3Toi
cepuH rrpubopoB.
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Bcs cepus cTpouTCH Ha ocHOBe 6230B0# aHAIM-
TUYECKOH YacTH, KOTOPAas JAOTIOJIHAETCA B 3aBHUCH-
MOCTH OT HasHaueHus npubopa HeOOXOAUMBIM TH-
[IOM HCTOYHMKA ¥ TPUEMHHKA HOHOB, HAG0POM JIeK-
TPOHHLIX 610K0B U151 YOPMHPOBAHUA COOTBETCTBY -
OILIMX TOKOB M HATIPAKEHUH Ha 2JIEKTPOax HCTOY-
HUKA MOHOB, a TAaK K€ BO3MOMHO HCIOJIL30BaHHE
pa3IMYHbIX OTKAYHBIX CPE/ICTB. [UIA MOJrOTOBKH H
BBOJIa NPOOLI TPUMEHAIOTCHA COOTBETCTBYIOIIHE CH-
CTEMBI M JIONIOJIHUTE/IbHbIE YCTPOMCTBA.

[MepBbIii 13 psjia MacC-CIIEKTPOMETPOB, paspaboT-
Ka KOTOPOro 3aBeplileHa 1 Ha4aTo CepHITHO® IIPOM3-
BOJICTBO - 9T0 MACC-CIIEKTPOMET] /15 HI30TOITHOr0 aHa-
nMa3a ypaHa B ra3oBoi (hase. oy MBI YCTIOBHOE
HaumeHosanue MTH-350T (Macc-CrieKTpoMeTp TeX-
HOJIOTMUECKHIA U30TOMHLIN ¢ MAKCUMAIBLHEIM PErn-
CTPUPYEMbIM MACCOBLIM YMCIOM He Meree 350 a.e.M.,
IpeHa3HAYeH /IS aHaM3a Mpo6 B rasoBoi popme).

WUcxosst u3 npuUHATOMH 623080 MOJY/IEHOM KOH-
HEeNLMH IOCTPOEHHA MAaCC-CIEKTPOMETPA, BECH ITPHU-
60p COCTOUT M3 YETHIPEX OCHOBHBIX 4ACTeH:!

- CHCTeMBI TIOITOTOBKH M BBOj1a ITPOOKI B HCTOYHHK
HMOHOB;

- AHAJMTHMYECKOH YaCTH, BRIOYAOUIEel 6a3oByio
AHAIMTUYECKYIO HaCTh M BCE 3JIEMEHTbI IOy HEHU,
(popMHMpOBaHHMA NyYKA, PasAeNeHUs 110 Maccam
MOHOB, KOJUIEKTOPHOM CUCTEMbI M1 YCTPOHCTB U3Me-
PEeHHSA TOKA MOHOB;

- BNEKTPOHHOM CUCTEMbI CTAGMILHOTO MU TAHMS, YTI-
paBJIeHHSA UCTIOIHATEILHEIMU yCTPOHCTBAMH U pe-
rUCTPALHHN TOKA MOHOB;

- MIPOrpaMMHO-BbIYHCIUTENIBHOTO KOMIUIEKCA HA
fase MPOMLIIIUIEHHOrO KOMITLIOTEPA C Iporpamm-
HbIM ofecrieueHueM, YIIpaBIsoIero BCeMH MojicH-
cTemamu npubopa, KaKk B peIKUMe HACTPOIKH, Tak
U B pesKUME aBTOMATUYECKUX U3MEPEHUIL.

B 2002 roxy sakoHumiIachk paspaboTka coBpe-
MEHHOTO CHELHAIM3POBAHHOIO MaCC-CIIEKTPOMET-
pa U1 M30TOITHOTO AHA/IN3A ypaHa B ra3oBoi dase
(UF,). mpesiHasHAYEeHHOro V1A Pas/ieMTeIbHBIX
IIPOM3BOJICTB OTPACJIH. [{Ba onbITHLIX 06pasia MTH-
350" 66U HACTPOEHKI H ITPOLIUIM FOCY/IAPCTBEHHBIC
npuéMovHEIe HCITBITAHUA. [10 psijly OCHOBHBIX aHa-
JIMTHYECKUX NMapaMeTpoB M CTOMMOCTH OY€BHIIHO
IPEUMYLLECTBO coBpeMeHHoro mpubopa MTU-3500
nepeji 3apybesKHbBIMH aHAJIOTaMH.

Cucrema BBOAa npo6

Cucrema BBOia 11pob npegHasHaveHa JUIA 1noj-
rOTOBKM K aHAJIM3Y U BBOJIy B MCTOYHHK MOHOB rasa
rexcagropna ypana (UF,) ¢ M3BECTHON KOHIIEHT-
panueit H30TONOB ypaHa (cTaHfapTHEIE 06pa3LbI
rexcadropuzaa ypaHa), a Takxe rnpob ¢ Heu3pecT-
HBIM COZIEPIKAHMEM M30TONOB ypaHa U3 npo6ooT6op-

HUKOB U TEXHOJIOTHYECKHX JIMHHIA.

Cucrema BBoa Ipob MoKeT OBITE HCITO/IB30BAHA
Kax s paGoTsl B 1a60paTOpHOM BapuaHTe (aHa-
/3 11po6 u3 npoGooTOOPHUKOB), TAK M B TEXHOJIOTH-
4YeCKOM (AHAJN3 U3 TEXHOJTOrMYECKUX JUHUH) U
HMeEeT C/IEIYIONHAEe TEXHHYeCKUE XapaKTe PHCTHKHU:
- ceMb HE3aBHCHUMBIX KaHaloB Hamycka rasa UF;
IBA KaHAJIA - /IS HaIycKa Ipo6kl M NATH KAHAJIOB -
VIS HAITyCKa cTaH/iapTHBIX 06pasioes (CO) UF;

- B KA4eCTBe yCTPOMCTBA BBOJIA rasa B MCTOYHHK
HMOHOB NMPUMEHEH BOCbMMKJIAIIAHHBIA HaTEKATE/lb
OPHIHHAIBHOM KOHCTPYKITHM]

- ynpaBlleHHEe BJIEKTPOMArHUTHBIMU KJIaraHamMmu
OCYIIECTBIIAETCA KaK B PyYHOM, TaK ¥ B aBTOMaTH-
YECKOM PEKHUMAax;

- yIIpaB/ieHUe BAKYYMHBIMH KOMMYHHKAIMAMHA OCY -
LIECTBJIAETCH TIPY ITOMOIIH 3JIEKTPOMAarHUTHBIX
KJIAMaHOB ! PYyYHbIX KIANaHOB!

- CHCTEMa OTKAYKH HMeeT /IBe HE3aBHCHMAIE JIH-
HUM, OJIHA M3 KOTOPLIX ABIAETCH IMHUEH /UL 9Ba-
Kyaluu rasa u3 marucrpam seosa UF | B HCTOYHHK
MOHOB, Ipyraf - JIMHAA OTKAYKH BO3/yXa U3 yCT-
POCTB NOZCOeANHEH A 0TGOPHUKOB ¢ IIpoGamMu U
CO x cucTeme 1 sBaxyanuu nopuuit UF, u3 mHui
BBO/A [1po0kl Nociie aHAIH3A,;

- COCY/L, B KOTOPBIN NOTpy:KeHb] (GOPBAKYyMHBbIE JIO-
BYILIKH, OXJIA}/[aeMble JKH/IKUM a30TOM, HMEET KOH-
CTPYKLHIO, TPeGYIONIYIO O/IHOKPATHOrO IMOMOMHEHUA
MUIKHM a30T0M 3a paboyyio CMEHY.

Ba3oBad aHaJIATHYECKasA YacTh

BazoBas aHAJIUTHYECKAs YACTh MAarHMTHLIX CIle-
[MATM3UPOBAHHBIX MacC-CIIEKTPOMETPOB (pHuc.2)
paccumuTana Ha obecreyeH1e BHICOKHX aHATMTHYEC-
KHX XapaKTepPUCTHK Beex paspabaThiBaeMbIX HA ee
ocHoBe Mojiesieit. BasoBas yacTh BrIIOUaeT B ceba:
CEKTOPHBIN AIEKTPOMArHuT ¢ GIOKaMH MUTAHUA!
KaMepy Macc-aHanMu3aTopa; cuctemy obecreueHus
BaKyyMa ¢ BEICOKOBAKYYMHBIMH 1 (POPBAKYYMHbLIMH
HacocaMH; CTOHKY 6a30BOM YacTH.

HonHo-onTuyecKas cxema (puc. 3) paspaborana
HA OCHOBE CEKTOPHOr0 MarHUTHOTO aHaIM3aTopa ¢
pajItycoM LIeHTPaNbHOi TpaexkTopuu 250 MM 1 yT-
nom oTknoHenus 90 rpaiycos.

CocTas 3JIeKTPOHHOM 4aCTH

Macc-cnekTpomerp MTH-350T BLITIONHEH ¢ MC-
oAB30BaHUEM MPO6JIeMHO-OPUEHTHPOBAHHOTO MO~
JIYTLHOTO MPHHIMIIA, YTO OTPAXKAETCSH B KOHCTPYK-
TUBHOM peLIEHNH 3JIEKTPOHHOMN YaCTH KaK COBOKYTI-
HOCTH CTAaHJAPTU30BAHHBIX 6JIOKOB. B KayIoM THIIE
npubopa U3 paspabaTeIBAEMOii CEPUH IUIAHUPYET-
C MCIOJIL30BaHKe cBoero Habopa U3 THUIMOBBIX
6/I0KOB, UMEIOLIMX OJAMHAKOBOE HCIIOTHEHWNE 115
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Pa3HBIX THMOB NPUGOPOB, U MHAUBUAYATBHBIX
610K0B, XapaKTepHBIX TOJABKO /UIA OJHOT0 THIIA

€BPOMEXaHMKH, YCTAHABAHBAKOIIEM CTAHAAPT-
Hble ra6apHUThI KOHCTPYKTUBOB 6JI0KOB, KPATHBIE

npubopa. Bee 6/10k1 BBINIOTHEHEI B KOHCTPYKTHBE

o BeicoTe U =44,45 mm 1 uupune HP = 5,08 M.

MpuBog anekTpomarHuTa

Kopnyc

&

o LU
I3

T

Puc.2. basosan aHanuTu4eckas vacTe Macc-cnekTpomerpa

B cocTas aneKTPOHHO# YacTH Mace-CrieKTpoMeT-
pPa BXOJAT:
=~ KaHaJI IMTaHHA JIEKTPOMArH|MTa aHaIM3aTopa;
- KaHaJ/I MATAHHUSA Fa30BOr0 HCTOYHHUKA MOHOB;
- KaHaJI PErMCTPALMM MOHHBIX TOKOB;
- KaHal MHAWMKALMY BaKyyma;
- KaHaJ yripaBJIeHUA KIanaHaMH;
- CHCTeMAa BaKyyMHOH OTKAYKH;
- CHCTEMa CHWJIOBOTO MM TAHUA.

IIporpaMMHO-TEXHRYECKHH KOMILIEKC Mace-

CIIeKTpoMeTpa

[IporpaMMHO-TEXHHYECKUI KOMILIEKC COCTOUT
H3 TPEX OCHOBHAIX YaCTeH;
- CllelMaJIM3HPOBAHHOTO ITPOMBILIUIEHHOI'0 KOMIIh-
iorepa (CIIK), oTmmyaiomerocs ot 6bITOBOro KOMIIb-
I0Tepa NOBLILIEHHO! HA/IE}HOCTBIO M YCTONYHBOC-
ThIO K BHELIHUM BO3ACHCTBUAM, C IIPOrpaMMHBIM
obecrieyeHneM;
- TEXHHYECKHX cpeacTB /s cBa3u CIIK c noacucre-
MaMH Macc-CIieKTpoMeTpa;
- AporpaMMHOro ofecreqeHus (T.e. coGCTBEHHO IpU-
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KJIa/IHOTO [TPOrPAMMHOT0 06eCIIeYeH ).

CrnenssrauciaaTens

Cniensbrauciurens crasgapra IBM PC co6pan
Ha IacCcH IMPOMBIIUIEHHOI0 KOMIbIoTepa, 06/1aaa-
IOIIET0 [NOBLILIEHHBIMM XapaKTe PUCTUKAMH HAJIEH -
HOCTH H OTKA30yCTOHYMBOCTH. B KadyecTse 6azoBoro
KOHCTPYKTHBA yCTPOHCTBA HAKOILIEHUs U 06paboT-
Kd MHpOopManmuu BbIGpaHo Haubosiee MOIIHOE L1ac-
cu tuna IPC-623, npeanasHayeHHOe V1S yCTaHOB-
KU B 19-110/MOBBI€ CTOMKH.

Harepdeiic

HMurepdeiic CAN - nocsie1oBaTeIbHbLA TPOTOKOJ
CBA3H, 061aJaI01IMI BEICOKUM YPOBHEM HAAEHKHO-
cTH MHGOPMALIMOHHOr0 06MEHA, HCIIOIL3YeTCH I
MH(POPMALMOHHOM CBA3H YCTPOICTB MACC-CIIeKTPO-
MeTpa u komIibiorepa. OCHOBHBIE XapaKTe pPUCTUKH
H IIPHHLMATIBI IOCTPOEHUA 3aKPEIUICHbI B CTAHAADTE
ISO 11898. MakcuMabHAasA CKOPOCTh NEPEJAYH B CO-
OTBETCTBUHM CO CTAHAAPTOM cocTasisier 1 M6ur/c.
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[wacpparma aneprypuas (6x10)

{Pmn Anacbpan paskix paiMepos)
Puc.3. MorHo-onTUYecKan cxema Macc-CriekTpomeTpa

IIporpamMmHoe oGecneqenue

[Tporpammuoe obecrieyenve MTH-350I" Hepas-
PBIBHO CBA3AHO C TEXHUYECKUMH CPEACTBAMH MACC-
CIIEXTPOMETPA M MOMKET PACCMATPHBATHCHA TO/IBKO
Kak COCTABHAA YaCThb ITPOrPaMMHO-TEXHUYECKOro
KOMIUIEKCA

O6muii noaxoa Kk paspaboTke NporpaMMHOro
ofecriedeHUsA ONPeeIsICA CIeAYIOILHUMM I10107Ke-
HHAMMH!
- pa3pab0oTKa MCXO/JHOTO KOJIa BCEX ITPOrPAMM IaKe-
Ta N4 eUHOM 1eneBoii m1aTdopMbl U B paMKax
e/IMHO¥ cpe/ibl paspaboTKH;
- coafianme yio6HOr 0 NOIb30BATEIBCKOr0 MHTePheH-
ca, He TpefyIOLIero OT onepaTopa CrielHabHbIX 3Ha-
HMIT;
- peajiM3anus IPorpaMMHON MHOT03aaYHOCTH,
NO3BOJISAIOEH OHOBPEMEHHO C BBIMIOJTHEHHEM 0C-
HOBHOI 3a1a4M - aBTOMATHYECKMMH H3MEPEHU-
AMM - BBITIOJHATH [pyrue AeHCTBUA: U3MEHATH
HACTPONKM MpOrpamMmsl, MpocMaTpuBaTh 6a3bl
AAHHBIX, YIIPABJIATH YCTPOHCTBAMM MACC- CIIEKT-
poMeTpamM T A..
- HCIIOJIb30BAHME BCTPOEHHbIX B ITporpamMmy ahdex-
TUBHBIX CPEACTB 3aIMThI HHGOPMAaLUK OT HECAHK-
IIMOHMPOBAHHOIO AOCTYTIA;
- 3alUTA CTPYKTYPhI IAHHBIX IPOrPaMMBbI OT CJIy-
yaiHEIX IIOBPEHIAEHUI, YTO IOCTUTAETCH CIey1o-
IUMH criocobaMu:

a) 110714 peIaKTHPOBAHUSA NePEMEHHBIX He N103BO-
JIAIOT [O/Ib30BATEIIO BBECTH HEJOITYCTUMEBIE 3HAYE-
HUA,

6) mepHoIMYECKA KOHTPOIMPYETCA LeIOCTHOCTD
CTPYKTYPHI JAHHBIX TPOrPaMMBbl;

B) NEpE/] BLIIOTHEHHEM aHAIN3A OCYLIeCTB/IACT-
CA IONOJIHUTEILHASA IIPOBEPKA MPaBHJIBHOCTH MC-
0JIL3YeMbIX JAHHBIX,

- HCTIOMb30BAHME BCTPOEHHLIX B IPOrpamMmy Cpe/ICTB
ynpasjieHusa 6asaMi JAHHBIX, KOTOPbIE [TO3BOJIAIOT
paboTarh C IPaKTHYECKH HEOI PAHUYEHHBIM KOJIN-
yecTBOM HA60POB JAHHBIX, TAKMX KaK XapaKTepuc-
THKHA CTAHJAPTHLIX 06pa3L0B, NapaMeTpPhl METOMK
WU3MEepeHHU I, BpeMEHHbIE XapaKTePUCTUKH KPYTIO-
CYyTOYHOTO rpadpuKa M3MEPEHMHI U IP. |

- BO3MOMKHOCTB II€peia4yyl Pe3y/ILTaToB H3MEPEHHH
Ha ¢aiin-cepsep AByMA criocofaMM: Mo CeTH
Ethernet u/niu yepes nocne0BaTe/ IbHbIi UHTEP-
(peiic RS-232/RS-485;

- IPUMEHEHNE TeXHOJIOruM 00 BEKTHO-OPHEHTHPO-
BaHHOIO MPOrpPAMMHMPOBAHHA, YTO TO3BOJAET MC-
NOIL30BATh NpaKTHYecky 6e3 uaMeHeHUH 00 beKThHI
IPOrpamMMm B JIPYTMX MAcc- CIEKTPOMETPUHYECKHX
ITPHIOIKEHMSAX.

TeKCT MPOrPaMMb! BLITNTOTHEH TakuM 06pasom (¢
NOMOILIBIO OUPEKIMUB YCAOBHOL KOMNUAAYULY), YTO
BO3MOYKHA PeaIN3alisA KOMIUIEKCA B BU/IE HECKOIb-
KHX UCTIO/THAEMBIX (DaiIoB (OT/eIbHBIX Iporpamm).
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Tiﬂuqacpmauuﬂ O Tekylweil onepauum

AnutensHocTs Tekywiei onepauud (xon npouecca)
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Puc.4. Tunoroi eua akpara Npu BLINONHEHUM aHanUaa

DYyHKUMOHAJIBHOE HA3HAYEHHE OCHOBHBIX PEHH-
MOB paboThbl;

“TecTnl” - npoBepka PYHKIMOHHUPOBAHUA U 1HATr-
HOCTHKa HEMCIIPABHOCTEH TEXHUYECKHX CPEJICTB
MTH-350T;

“IOcTHpoBouHan cpeaa” - HacTPoiKa Macc-CIIeKT-
pomeTpa, rpaZlyMpoBKa TEXHHYECKHX CPE/CTB, OIl-
pe/ieNieHre paja aHaIMTHYECKUX XapaKTePUCTHK;
“HamepeHus” - MOATOTOBKA M [MPOBE/IEHUE aBTOMA-
THYECKMX M3MEpPeHUIi N30TOITHOro CocTaBa ypaHa
(o Tpe6oBanMIO ONIEPaTOpA MM 110 TPAdQUKY KpyT-
JiocyTouHoii pa6oTtei), paborac B

“O6ume HACTPOIKY" — HACTPOFKHK 061LIMe 1A Tpex
[peAbIAYIIHX PEKHUMOB, CEPBUCHBIE (DYHKLIUH, He
cBfi3aHHbIE ¢ paboTOM TEXHUYECKHUX CPEJACTB
Macc-CleKTpoMeTpa (repeonpeeneHue napoies,
AAThkl M BpEMEHH, 11POCMOTP rpaudecKkux H3ob-
paxeHuH u ap.).

[TporpammMHoOe o6ecrieyeHHe, peaIU3yIoIee 9TH
nepevuciIeHHbIe 3aJa4H, COCTABIACT ABTOMATH3H-
poBanHoe pabo4yee MeCTo orepaTopa - Macc-CIieKT-
pomerpucra (APM MC). 3to 6a30B0€ mporpaMMHoe
ofecrieyeHue, NOCTABIAEMOE BMECTE C MACC-CIIEKT-

pOMETpOM.
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CpaBHHTENBHEIE XapaKTEPHCTHKH Macc-

CIIEKTPOMETPOB

ITpn cocTaBieHUMH TEXHUYECKOTO 3aaHMs Ha
paspaboTky Mace-criekTpomerpa MTHU-350I" nporo-
TInoM 6sul BeIGpaH Macc-cnexkrpomerp MAT-281
repmasckoit pupmel “Finnigan MAT", ssasommii-
CA B HACTOAILEE BPEMSA JIy YIIIMM 3apyGeHHbIM IPH-
GopoMm JuiA M30TOITHOrO aHAIM3a YpaHa B ra3oBoii
(hase. TaxiKe yUUTHIBAIUCH XaPAKTEPUCTHKH MaCC-
criekTpomeTpoB cepun MH-1201 npouasoacrsa AQ
"Selmi” (YkpauHa), IIMPOKO HCII0Ib3YEMbIX HA paa-
ACTUTENBHBIX NpeAnpUATHAX Munatoma P®. 1o pe-
3y/IETATAM MCHBITAHUI C/leN1aH BBIBOJ, YTO Macc-
cniektpoMeTp MTHU-350T He yerynaer. a o pajy xa-
PAKTEPHUCTHK MPEBOCXOAMT BhillIeHA3BAHHbIE aHA-
Jioru (cm.tabnuiy).

Mace-criekrpomerp MTU-3501 Beieprkan cepru-
$uraiproHHble ucnbITaHusa [decTaHaapTa U BHECEH
B PEECTP paspelueHHbIX H3MEPHTE/IbHbIX CPEJCTB
Poccun. Cepruduxar loccrangapra Poceun
RU.C.31.005A. Ne 13014 ynocroBepsieT yTBepiKie-
HHE TUIA CPeCTBA M3MepeHuii Macc-CrIeKTPOMeT-
pa MTH-350T" Ha cpoxk 1o 01 oxTabpa 2007 r. [1pu-
Gop sapeructpupoBaH B [bcylapCTBEHHOM peecTpe
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CpaBHWTEnNbHbIE XapakTepucTuky macc-cnektpometrpos MWU1201AlIN MAT-281, MTIA-350

AHanuTYeckan xapakrepuctuka, MW-1201ArM-01 Selmi, | MAT-281 Finnigan MTW- 3501
nokasarens HasHaueHUs YipauHa (na TY) MAT, lepmanus (13 TY)| (peaynsrars! UCTILITAHMUIA)

1. Paspewaouwas nocobHoCTb 750 500 960

He MeHee

2. ucnepcus, MM 46 46 7,26

3. HectabunbHOCTb Ha CKNOHE NUKa 5-10° 2:10-% 1,65:10-%

4. BepxHsaf rpanvua agnanasoHa 350 350 600

Macc, a.e.m

5. M3oTonu4eckan YyBCTBUTENEHOCTL <1-10-% <1-10-° 0,75-10-%

6. HennockocTHOCTL BEPLUMHBI <2010+ <20-10+# 1,85 10+

7. Pacxon npobbl npyu MONeKynsapHoM <1 0,49

Hanycke, mr/Mac

8. KoadbbuumeHT namaru 1,01 1,003 1,003

9. Bpemsn oTkauku Ao ypoeHs 0,1%,c. <20 <30 (no 0,01%) 19

10. Mopor 4yBCTBUTENLHOCTH <1-10°% — 0,4-10-%

MacCcoBOW 0NK ypaHa

11. OTHOCUTENbHOE CTaHAAPTHOE
OTKIMOHEHWE 8ONHUYHOIO U3MEepeHus
MaccoBoW Aonu ypaHa He 6onee, %:

ans 25U ot 0,05 go 0.5% —- — 0,055
ans U ot 0.5 0o 1.0% — — 0,028
ans U ot 1.0 80 5.0% — 0,020 0,013
ana #4236 ot 0.005 oo 0.05% — —_ 0,24
Ansa #4235 o1 0.001200,005% — —_ 28
ans 24.2%) <0.001% — — 9,1
12. MNpepen AonyckaemMoro aHa4yeHns 0,02 0,02 0,013

CKO cny4yaiHou cocTaensaowen
NOrpeLlHOCTA NPY M3MEPeHUsX
M30TONHbLIX OTHOWeEHWI 235/238 B
npupoaHoM ypaxe, %

cpeacTB uaMmepeHuit nog Nv23457-2 i ponylueH k- Ha B rasopoit (pase MTH-350I" obnagaer naTeHTHOMH
npuMmeHeHuio B Poceniickoii degepaimn. yucToToM B oTHoeHHu PA, CILIA, Besxko6pyutaHuu,
Macc-cniekTpoMeTp /I U30TONHOro aHamuaaypa-  [epmannu, ®panumn, Ykpauss: 4 AnoHAN.

LI N

DEVELOPMENT OF THE FIRST RUSSIAN MTI-350G MASS- SPECTROMETER FOR UF; ISOTOPE
ANALYSIS

A.V.Saprygin, V.A.Kalashnikov, Yu.N.Zalesov, V.A.Artemyev, V.P.Gusev, A.B.Maleyev, D.V.Novikov,
A.Yu Kovalev, N.I.Utev, A.M.Kostrukov, V.S.Kisel', S.I.Shvetsov, A.S.Shtan’, G.!.Kiryanov

The paper outlines basic design principles of special-purpose MS equipment based on standard
analytical MS system. The first Russian MTI-350G Mass-Spectrometer development is described as a
specialized system for uranium isotope measurements in gas samples, designed for separation production
and applied as integral part of process Automated Control System.
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