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PaccmMoTperbl pe3ynstatsl paboTel MO CO30aHWI0 HOBOrO YHUBEPCANLHOMo AyroBOrQ-1UCKpoBOro
reHeparopa ¢ KOMNbKTEPHLIM ynpaBnernunem ana aTOMHO-3MWUCCUOHHOID CnekTpaneHoro aHannaa
«Besysun-2». MNpueeaeHsl xapakTepucTuky reHepartopa «Besysuii-2» 1 onvcadve opraHoe ero yn-

pasneHns,

Boposukos Bacunnii Muxainosuy — BegyLumnin
nHxeHep MHCTUTYTa aBTOMaTuKN W 3/TeKTPOMET-
puu CO PAH.

O6nacTs Hay4HbiXx nHTEepecoB — pa3paborka
MCTOYHUKOB NATaHNUS, MUKPOIJIEKTPOHMUKE, Cnek-
TpansHoe npunBopocrTpoeHne.

AsTtop 40 Hay4yHbIx pab6orT.

Metpoyexko Amutpuni Bnagumuposuy — cHUc-
TeMHseil nporpammuct 000 «BMK-Onroanekr-
poHuka».

O6nacre HayYyHbIX UHTEPECOB — yHUBepcasb-
HblE NpOrpaMmmMmubie Mogynv ansa pa6oTsl ¢ MHO-
roaAeMeHTHbLIMU CUCTEeMaMu Perucrpaunn nany-
YeHHA.

AsTop ogHo# onybnukoBaHHod paboTsl.

Muwyeniok Cepresi MuxainoBuy — Hay4HbIi CO-
TPYAHUK MHCTATYTA agepHoi Ppusnkm CO PAH.

O6nacres Hay4YHbIX MHTEPECOB — MUKDOJJIeKT-
POHUKE W 3/TeKTPOHNKA.

ABTOp yeTsipex onybnukosaHHbix pabor.

NMyrtbmakos Anaronuii Hukonaesny — segywni
nuHxerHep UHCTUTYTa aBTOMATHUKN W SJTIEKTPOMET-
puu CO PAH, pykoBoguTens otgena BBoga B 3K~
cCnayaraymio N TeXHNYEeCKOro o6CAyXuBaHun
000 «BMK-OnToanekTpoHnuKa».

AsTrop 20 Hay4yHbix pa6orT.

Cemwonnn enunc OneroBny — MHXeHep UHCTHU-
TyTa asToMaTuku u anekTpomerpun CO PAH.

O6nacTs Hay4yHbIX UHTEPECOB — MHUKPO3J/IeKT-
POHUKA U DNIEKTPOHMKA.

AsTOp 0QHOM ONy6NMKOBaHHONW paboTsl.

I[yrosoﬁ 1 HCKPOROT 0JIEKTPUYECKHE PA3PS/ILI
3aHHMAaoT BEAVILEE ITOJOKEHWE B Kadecrse McTo4-
HUKOB BO30YKIEHWA CIEKTPa /15T ATOMHO-OMHCCH-
OHHOTO CIIEKTPAJILHOIO aHAJIM3a METAVIMYECKHX U
MOPOIIKOBBIX Npo6. TpagHIMOHHbIE FreHEePATOPLI
(YT'3-4, UBC-23, UBC-28 1 ap.) paboTaloT Ha yac-
ToTte ceTH nuranus (50 1) 1 nenoabsyoT GaiacT-
HbIIl Pe3UCTOp AN PeryJIMpoBKH Toka. Kax cieji-
CTBHE, TAKKE reHepaTophb! UMeroT Gonbiive rabapu-
Thl, Hu3kuit KI1/l, BEICOKYIO YYBCTBUTEILHOCTE K
HeeTabUILHOCTH BHELIHETO NUTAIOLIETO Harnpsaxe-
HUS B A3MEHEHHAM MEKIEKTPOAHOr0 PaccTo-
nus. CospeMenHas 6a3a 3J1€KTPOHHBIX KOMITOHEH-
TOB Mo3BoasgeT npeobpasosBaTh HANIPAKEHNAE CETH
220 B 50 It B HanpsxeHue ¢ HyacToToi 20 k1 mc-
NMOJb30BATh AKTHUBHLIC PErYIATOPLI TOKA, YTO 1103BO-
JISIET CO3/IABATh KOMMNAKTHLIE TPUGOPHI, HMEIoLIHe
BBICOKYIO CTaOHIBHOCTE, ITH MPHHLHIEI ObLIH pe-
aIM30BaHbl B JIyTOBOM renepaTope «Beaysuiir [1],
KOTOPBI yIIEIIHO HCMOJBL3YETCA IPHU aHAIU3E T10-
POLIKOBRIX P06 Ha NPEeATTPHUATHAX aTOMHOM ITPo-
MBILIJIEHHOCTH B PeKUME JIyTH ITEPEMEHHOIO TOKA.
Ipu onpeneieHUH IpHUMeEcel! B HHCTBIX MeTajlax
HA MPeANpPUATHAX HBETHOI MeTamtyprun 1 adpu-
HAMHBIX 3aBOAAX IIHPOKO HCIOAL3YETCH PEHUM
MpepbLIBUCTON VHUNOMAPHON AYyTH, co31aBaeMbiil
ATUM IreHepaTopoM. OJJ,HELHU. I[Py aHAJIH3E CTUTaBOB
(ocoBeHHo, BLICOKOMErHPOBAHHLIX) 00eC1euTh X0-
POLLIYIO BOCTTPOH3IBOAMMOCTD PE3Y/ILTATOB C JIYTOBBIM
redeparopoM BeayBuii He yiaeTcs,

OneIT [JE!SUTbI C HECKOIBKMMHM JECATHAMM TAKMX
reHepaTopos 1 Ht‘.OGKOJJ,HMOCTb PacuUiMpeHia ero
BO3MOKHOCTEH ITOCTYKHIM OCHOBOMH JuU1A paspabor-
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KI TEHEPATOPa HOBOI'O ITOKOJIEHHA - «BeayBuit-2»,
On ynacnaejoBaj 0T npeAuecTBeHHUKA CXeMbI [Tpe-
obpasoBaTensa 1 crTabuausanun Toka. CylecTsen-
HbIC H3MEHEHMA npetrepren cxema yrpaBiaeHHA
reHepaTopoM U CXema IoupRura Jyri. Menonsaosa-
HHe BCTPOEHHOT0 MUKPOKOHTpo/UIepa obecrieunsa-
eT aHaJIuTHKam bonbiioit Habop napameTpos pas-
pAAa M ONEePATHBHOE UX H3MeHeHne. [eHepaTop co3-
JaeT JIyTOBOH, HCKPOBOI M KOMGHMHHUPOBAHHBIH «1C-
Kpa + IIpephIBHCTAA AyTas pa3pajb [2]. Bo Becex ay-
rOBBIX perKrMax Beaysuii-2 ofecnedynsaeT cuity cra-
OHIM3HPOBAHHOIO TOKA AYTH 3a/IaHHOM MOJIAPHOC-
TH 1-25 A ¢ quckperHoceTslo 3ajanus Toka 0.1 A.
[TapaMeTpbl HCKPOBOTro paspszia oNnpee/siiocs pas-
psjiom emrocTH 1 Mrd, sapspraemoit 1o 1000 B. Ha
puc. 1 npeacrasiaeno rpaduyeckoe n3obpamenne
TOKA B aHAJIHUTHYECCKOM 3430PE€ B PA3THYHBIX THITAX
paspsajia: NpepeIBUCTAA YHHUITOJISIpHAA ayra (pUc. 1,
a), ayrarepeMeHHoro toka (puc. 1, 6) n KoMGHHUPO-
BaHUBIN paspaj (puc. 1, 8).
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Puc.1. 3niopel BLixoaHBIX TOKOB reHEPaTOpa B PasNUYHbIX
pa3psgax.
a) NpepbIBUCTBIA TOK, B) Nepemenksiit ToK, 8) KOMBUHUpOBAH-
HbIA paspaa, T, — ANUTENLHOCTE UMNyNsca Toka, T, — AnUTens-
HOCTb Nays3bl

126

3Ha4YeHHe U JIUTENbHOCTE UMIIYIbCA TOKA B
KK /10M PEIKUME JTOCTYITHDI /IS PETYIIMPOBKH U YKa -
3aHbl B Tabinie B KoHue ctaThu. [lapamMeTpsl ayri
HJIH MCKPBI MOTYT CMEHUTBCH TPH pasa BO Bpems
OJIHOro aHAMM3a. ITO CBOHCTRO MO3BOJISAET MPOBEC-
TH IPEABAPUTENLHBIN 06KHT 06pazua ¢ OIHIME [Ma-
paMeTpaMi Jyru MM UCKPbI, @ AHAINA3 — C JPYTH-
MU, T.€. Bosiee TOHKO nofobpaTh pessnM paboTh re-
HepaTopa AJIf Kaig1oro BHAA aHATU3HPYEeMOTro Ma-
Tepuasa. [lns npumepa na puc.2 nusobpaskén rpa-
(bHK TOKA, COCTOANMH U3 TPEX CTYNEHEH MOCTOAH-
HOTO TOKA € Pa3HBIMI AMIUTMTYIAMU H JUTHTEILHO-
CTHMI.
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PuC.2. Tpu CTyneHu nocToRHHOM Toka
A1, A2, A3 — amnnutyasl cunet Toxka; T1, T2, T3 — anuTensHocTs
CTYNEHER

KonerpykTusHo renepaTop coctout ua 6noka
npeobpasoBanua M cTabuaM3alMH  TOKA
(430x190x430 mm) M 6Gioka akTHMBM3ATOpPA
(200x100x100 MMm). BCTPaMBAEMOro B CTAHAAPTHBII
YHHUBepCAILHBIA IITaTUB (THa YLLIT-4, UBC-28 1
Ap.). Baok axruBuzaTopa obecrneunBaeT MmomKur
AYTH M HU3KOBOJBTHLIN HCKpoBO# paspsan. Ero pac-
MOJIOYHEHHE HETOCPEICTBEHHO B [IITATHBE T03BOIA -
eT CYLLUECTBEHHO CHU3NTL YPOBEHb 9JI€KTPOMATHHIT-
HBIX [TOMeX, 06bIMHO BOSHUKAIONIUX 1pu pabore re-
HEPATOPOB.

PyuHoe ynipas/ieHHe 0CyIIeCTBIAETCA TPH ITOMO-
LM YETBLIPEX KHOIIOK W JKHAKOKPUCTAIHUECKOTO
(FKK) nucnnest na nanenn ynpasnenus. [epekmo-
HeHHe YIIPaBIeHUA FeHEPATOPOM OCYIIECTB/IHETCSA
KHOMKOH «Komn/Pyus. Kaonka «BoiGop pesmxuman
NO3BONAET BLIGPATL 0JIMH 13 12 peskuMOoB aHaIHN3A,
3aITMCAaHHBIX NPEBAPUTEILHO M3 KOMIIboTepa. Ho-
Mep BbIOpaHHOro pesxmuma otobpamkaerca Ha H{K-
ancmree. Kaormka «CrapT» Mo3BosisieT HA4aTh BBITTOJ-
HeHHe BbIGpaHHOro pemuMa paboTsl, a KHOMKOM
«CTom» 0CTAaHOBUTH €ro BeINOAHeHHE, B nponecce
ananmnsa Ha MK-ucruiee orobpamaeres nugopma-
HHWA O TUIIE M 3HAYeHUH ToKAa. Ha pue. 3 npuBenén
BH/LTAHETH YIIPABACHHSA MPU BRIIOYEHHOMH yTe no-
CTOAHHOIO TOKA.
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Puc.3. Bua navenwu ynpaenequs reHepatopa «Beaysun-2»

MOCT. TOK
14.6 A

 BE3YBWUIA-2

YHuBEpCAIbHBIN [€HEPATOP

KomrisloTepioe yripasleHre [o3Bo/AeT paboTaTh
C TEHEPATOPOM HETIOCPEACTBEHHO H3 TIPOTPAMMHO-
ro NakeTa ATOMHO-IMHCCHOHHOIO aHAIH3a (ATOMY
[3] 11 3amMeBIBATE peskuMbl paboThl reHepaTopa JUIA
PYYHOTO VIIPABJICHMSA B 3HEProHe3aBUCHMYIO Na-
MATh., Ha puc.4 npejcrapieHo OKHO HACTPOHKH pe-
HHUMa paboThl FEHEPATOPA U3 ITPOTPAMMBI «ATOM?»,
YacToTa U CPeJIHHH TOK PACCYHTHIBAIOTCH KOMIThIO-
Tepom 1o napamerpam T . T W aMmiuTyje Toka,
KOTOPBIE 3a/1al0TCH NoaL3oBaTenem. CBA3b reHepa-
TOPa ¢ KOMITBIOTEPOM OCYIECTRIAETCA TOCPEICTROM
HIMPOKO pacrnpocrpanéHHoro HHTepdeiica
Ethernet-100 u cemericTsa 1potokonos TCP/IR 1o
MO3BOJIAET MOAKJIOUHTL K OJIHOM CeTeBOH KapTte
KOMIIbIOTEpa reHepaTop v ananusatop MA3SC [4]|u
OCYIIECTBHTE MX 3aTTYCK 0IHOM KOMaH/1011, uTo obec-
MEYHII0 BO3MOKHOCTD CHHXPOHH3UPOBATD [POLEC-
Chl BO30YH/IEHUA CIIEKTpa M ero peructpatmn. Cuna
TOKa JIYTH BO BpeMs aHIM3a 0TobpamkaeTest Ha 9K-
paHe KoMmnbioTepa. I[TapameTpsl peskuMa paboTbl
rexHepatopa Jo0aBiIAITCH K COXPAHACMBIM B KOM-
MBLIOTEPE COEKTPAM, UTO MO3BONAET UMETh HH(OP-
Maruo o pexxumMe paboTel reHepaTopa, IpH KOTo-
POM MOAYHEH CHEeKTP. [0 HPOLIeCTBUN BpeMeHH. DTO

MOMOTaeT NP BBIACHEHMWH HIPHYMHAH TOJYYUCHHA HE-
VAOBICTBOPHTEIBHBIX PE3VALTATOD aHATHM3a [HHUT"
Ja JIHeTaH LIHOHI'IO}.

Hacrpoima pempma pabors reneparopa Besyauh-2

HassaHne aHanuaa ]ﬂpepmswcruﬁ ona nepolukes Nl
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Puc.4. OkHo «HacTpowka pexwma paBoTel reHepaTtopa Beayeui-2n

B sak/A0O4YeHue OTMETHM, YTO YHHUBEPCAIbHbBII
TeHEePAaTOP JULA BO3BYIKAECHHA ATOMHO-9MHCCHOHBIX
CcHeKTPOoB «Be3yBuit-2» - rtOKUA HHCTPYMEHT, 1pe-
AOCTABSIONMI AHAIUTHEKY IHHPOKHE BO3MOKHOC -
TH JUIA CO3JAHUA HOBLIX METOAUK alali3a ¥ Kop-
PEKTHPOBKW VHE CVILECTBYIOUIHX. MBI HAJlEeMCS,
YTO AHAIHTHKH, 3aHUMAIOIMEeCsT AaHATIM30M META-
JIOB, OLUEHAT BO3MOKHOCTH HOBOTO KOMOHMHUPOBAH-
HOI'0 pazpAaa. BKOTOPOM KPOME COGCTBEHHO MCKPO-
BOTO pa3psajia MpUCYTCTBYET PEryiiHpyeMasn JIyroBas
COCTABJIAIILAA.

Tabnuua
Twunel Toka reHeparopa Beaysui - 2

MapameTpbl perynupoBKn Tun Toka

MocTosiHHBIN TOK | MNepemeHHbIi ToK| MpepeiBUCTRIR TOK | KoMBUHWpOBaHHLIA paspan
MonspHoCTL +/- HET +/- -
AmnnuTyaa cunbl Toka, A 1-25 1-25 1-25 1-25
OnUTensHOCTL CTYNEHM, C 0-1000 0-1000 0-1000 0-1000
OnutensHocTs uMnynesca T, MC HeT 0,5-1000 0,5-1000 0,5-1000
[OnurensHocTs Nayasl T, MC HeT 0,5-1000 0,5-1000 0,5-1000 1

JIUTEPATYPA

1. Boposukos B.M. AHAaNWTUY4ECKNE BO3MOXHOCTM Y-
roBoro redepartopa «<Beaysuin» /B.M. Bopoeukos,
A.H.Mytemakos // Tea. pokn. 15 Ypanbckon koHd. no
cnekTp., r. 3ape4nblia, 2001. C. 279.

2. KaraH J1.M, N3y4yeHne HEKOTOPLIX OCODEHHOCTER KOM-

BUHMpOBaHHbLIX pa3paaos / HoBbie MeTOAb! CNekTpans-
Horo aHanusa //Topg pen. C.B. NoHumx. HoBocubupck:
Hayka, 1983. C. 24-27,

3. MNapaxwnH B.I'. ATom — nporpamHoe obecrnedeHne aHa-
nunaatopa MA3C / B.lN.TapanuH, O.A Hexmoaoe, [.B.MeT-

127




AHANUTUKA U KOHTPONL, 2005 T.9, Ne 2

poyerko, A.B. CmupHos // AHanuTuka u kaHTpons. 2005,
T.9 Ne2 C.116-124.

4, Nabycos B.A. Avanuzatopsl MA3C 1 ux ucnons3o-
BaHWEe B Ka4YeCTBe CUCTeM perncrpaunn n obpabotkmn

* %

aTOMHO-3MWUCCUOHHBIX cnekTpos / B.A Nlabycos, B.U.Mo-
nos, A.H.MNytemaxkos, A.B.Bextepes, [1.0.CenioHuH // AHa-
AUTUKE U KOHTPoNnb. 2005. T.9, Ne 2. C.110-115.

* %

MULTI-PURPOSE SPECTRA ELECTRICAL SOURCE "VESUVIUS-2" FOR ATOMIC-EMISSION

ANALYSIS.

V.M. Borovikov, D.V.Petrochenko, S.M.Pischenuk, A.N.Putmakov, D.0O.Selunin

New multi-purpose spectra electrical arc-spark computer controlled source “Vesuvius-2" for atomic-
emission spectrometry is presented. “Vesuvius-2" analytical possibilities and control parameters are

shown.
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