ISBN ??7-7-7??777-77-7 IIPOTPAMMHBIE CUCTEMBI: TEOPUS U ITPUJIOXKEHUS. Ilepecnasab-3anecckuii, 2009

vak 519.68

A. 4. I'ynues

ITepciekTUBBI MEXaHU3MOB UHTErpaIuu
JabopaToOpHBIX MH(POPMAIMOHHBIX CUCTEM U
MEeJIUIIUHCKOTO 000pY/I0BaHMS

AnHoTAnus. HoBble TexHOIOrNN, N3MEHSIOMMECS TPEOOBAHUS M PACTYIIEE O~
HUMaHUEe Ba’KHOCTHU WHTErpamuu obopyI0BaHus U JIabOPATOPHBIX MHMpOpMaIy-
onnbix cucreM (JIVIC) nenator unTerpannonuyio cdepy eue 6ojee BaKHOH s
M3y“I€HUsI U IPAKTHIECKOTO IPUMEHEHHUsl. B craTbe pacCMaTpUBAIOTCA CyIie-
CTBYIOIIME IIPOOJIEMBI M BOIIPOCHI JaHHOU cdepbl. PaccmaTpuBaroTcs: TekyIue
HAIPABJICHUSI, TAIOTCS [IPEIJIOXKEHNUsI 10 PA3BUTHUIO JAHHON 00IacTH.

1. Beegenue. MpoucxoxaeHne 3agavn nHTerpauun
nabopaTopHbiXx UHPOPMALNOHHBIX CUCTEM U MEAULUHCKOr0o
obopyaoBaHus

ABTOMaTH3ANMS MEIUINHCKIX JaOOPATOPUl HAYAJIACH JOCTATOTHO
JIaBHO. Y2Ke JI0 TVIO0AJIbHOM KOMIIBIOTEPU3AINN B KJIMHUKO-THATHOCTH-
vyeckux saboparopusx (KJIJI) mosiBuanch aBroMaTHvyecKue aHAIM3aTO-
pbI, obecrieYnBaIOINIe BHIIOJHEHNE DsJIa OIEPAINil IO 3apaHee OIpese-
JIEHHOMY aJITOPUTMY.

AHaym3aTOphl HOBOT'O MTOKOJIEHHST TO3BOJIHJIN ITOBBICUTH ITPOU3BOJIH-
TEJILHOCTH JIADOPATOPHIT M TOYHOCTH PE3YIHTATOB UCCJIEIOBAHUI 38 CUET
YMEHBIITEHU IO/ PYIHOTO TPY/Aa U 00paboTKu 00pa3IioB OUOJIOTUTIECKO-
ro MaTepHuaJa.

Ho wucrosib3oBanne Takux aHAJIM3aTOPOB MMEJIO U OOPATHYIO CTOPO-
Hy — yBeJHYEHNE KOJUIECTBA 0OPA3IOB, €2KETHEBHO IPOXOISININX Uepe3
KJI, asuioch mputnHOit pocTa HArpy3KHU Ha JIADOPATOPHDIN ITePCOHAT,
U KaK CJIeJICTBAE — POCT YUCJA OIMIUOOK IPU UTOrOBOM (POPMUPOBAHUU
CBEeJIEHUI O PE3y/IbTaTaX M OTYETaX, IOTePsl MOy I€HHBIX JAHHDBIX, OITH0-
KU COOTBETCTBUS, BELYIUE K TOMY, UTO HAIMEHTY BBIIAIOTCS PE3yJIHTATHI
aHaJIM30B JIPYTOTO MAINEHTA.

Takum obpa3om, MOSBUIACH HEOOXOJUMOCTL B CO3JAHUHU PEITCHUS
Ut yupasienus Jlaboparopueil, perieHusi, KOTOpOe IIOMOIJIO ObI B pe-
IIIEHUHN OIMCAHHBIX BBINIE MPOOJIEM, ABTOMATH3UPYs OOJIBITUHCTBO WJIN
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Bce busnec-miporieccol K/IJI. Jlannas 3ama4ya SBMIaCh MIPUIWHON IS CO-
3/1aHUs HOBOT'O TUIA MH(MOPMAIIMOHHON CUCTEMBI yIIpaBeHns — Jiabopa-
TOPHON MHMOPMAIIMOHHOMW CHCTEMBI. 3ajadell TaKOW CHCTEMBI SIBJISIETCSI
nndopmaTuzanus ciemyonmux cdep Jlaboparopun:

® TEXHOJIOTHIECKOiT (MHTErpaIys 1 OpraHu3arus paboThl AaBTOMA-
TH3UPOBAHHBIX AHAJUTUYECKHX IPHOOPOB, POGOTU3MPOBAHHBIX
KOMILITEKCOB);

OPraHN3aIOHHO-YIPABJIEHIECKOI;
buHAHCOBO-3KOHOMUYECKOI;

YYETHO-CTATUCTHIECKOI;

MHTErPAIMOHHO (C BHENTHUMU MHMOPMAIMOHHBIME CHCTEMA-
mu)[1].

B nanHOil craThe craBUTCS 3a/a9a PACCMOTPETh BO3MOXKHBIE IIEP-
CIIEKTUBBI TEXHOJIOIMYIEeCcKoit cdepnl JlabopaTopuu.

2. 3apaum, NepcnekTyBbl U peLeHns

3ajiaun mHTErpanuy JabopaTopHOil MH(MOPMAIIMOHHO! CUCTEMBI U Me-
JIUIIMHCKOTO 0OOPY/IOBAHUS PEIIAIOTCSI MUPOBBIM COODIIECTBOM B TE€UEHUE
mocsieanx 20 jier. 3a 3TO BpeMsi POM3OIIIO 3HAYUTEILHOE M3MEHEHUEe
B M3OIPEHHOCTHA W CJIOXKHOCTHA WHTEIPAIMOHHBIX WHTepdeiicoB obmactu
«obopynosanne — JINCs.

B 10 ke BpeMmsi 10 cuX TIOp CYIIECTBYIOT 3a0JIy2K/I€HUsI, KACAIOIINECS
HMHTErparuu 000pyI0BaHUs U MHMOPMAINOHHON CUCTEMBI B JTAOOPATOPHUH.
[IpuBeiemM mpuMep HECKOJIBKUX M3 HUX U MPEJJIOKUM BO3MOYKHBIE Pellie-
HUSI JIJIsI TPOOJIEM, KOTOPBIE BEJYT K TOSBJIEHUIO TAKOTO POJia MUQOB.

2.1. Mudsbl 0 npouecce nHterpauumn

Mud Nel. ITporiecc nHTErparuum OpocT, Hy>KeH JIUIIb Apati-
Bep JJIsl aHaJIn3aTopa.

DTor Mud UMeeT MPOUCXOXKJIEHUE C CAMBIX MEPBBIX JHEH MHTerpa-
nuu JIVC u obopyroBaHust, KOria pa3spabOTIYNKU HAYAIN HCIIOJIb30BAHNE
npaitBepos’ ji1st cozmanus nnTerpanun. B Teopum STOT MOIX0/1, Ka3aioCh,
umest 60mbIoil cMbicst. Co3paiiTe paiiBep Jisl KarKJI0ro aHAJIH3aTOpa U
B CKOPOM BpeMmeHu y Bac Oy/er nHTerpaoHHoe peleHe st OOJIbIIIH-
CTBa JIADOPATOPHOI'O 0OOPY/IOBaHUSI, HO Ha IIPAKTHKE 3TO HE PAOOTAJIO.

1,Z[pa1‘/‘113ep — KOMIIbIOT€pHasl IIPpOrpaMMa, C IIOMOIIbIO KOTOPOI Apyrad mporpaM-
Ma (B maHHOM ciydae jabopaTopHasi MH(MOPMAIMOHHAST CUCTEMA) MTOJIYYaeT JOCTYII K
anmnapaTHOMy ODECIEeYEeHHIO JPYroro yCTPOMCTBa.
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Opna mpobjiemMa COCTOsIIa B TOM, 9TO JIAHHBIE, KOTOPbHIE BBIIAIOT-
cst IPUOOPOM, YACTO SIBJISTFOTCS HE OKOHYATEIbHBIM PE3YJIbTATOM, IIePe/T
nepejadeii srux panabix B JIMC Ha HUMU JIOJKHO OBITH IIPOU3BEIEHO
6oJibITioe pa3Hoobpasue oneparuit. Hampumep, nepes mepejiadeii B cucre-
MY Pe3yJIbTATHI JIOJIKHBI OBITH OKPYTJIEHBI, CKOMOMHUPOBAHBI UJIH OTKOP-
PEKTUPOBAHBI UCXOMs U3 (GAKTOPOB PaCTBOPUMOCTH BelecTBa. B Takom
cIydae, JIOJ2KEH ObLI OBITh CO3/IaH JpaiiBep, CIOCOOHBIN Ha OMpejeseH-
HbIE BBITUCJIEHUSI.

[Mpuaunoit napyroit mpobJIeMbl SBJISIETCS TO, YTO JADOPATOPHUU WC-
IOJIB3YIOT CBOE 00OPY/IOBAHIE MHOTMMH PA3JINIHBIMU criocobamu. B cBoro
odYepe/ib, pa3judyHble KOH(MUIYpaIlUUd AHAJIU3aTOPa MOIYT IPUBECTH K
JIAaHHBIM, BBIJIaBaeMbIM B pasjmdanoM dopmare. OObIMHBIN JpaiiBep, KO-
TOPBIN HAIUCAH JIJjIsi AHAJM3ATOPA, CKOH(MUIYPUPOBAHHOTO IO yMOJIIa-
HUIO, MOXKET He paboTaTh € AHAJM3ATOPOM, HACTPONKH KOTOPOrO IIyCTh
Jlayke HEMHOI'O OTJIMYAIOTCsI OT ITEPBOTO.

Korga yarensl Bce aTu Bapuanuu, TO CTAHOBUTCSI OYE€BUIHO, ITO Oa-
3UPOBaHNE HA «JIpaiiBep-peleHnsax» BeJeT K OECKOHeTHOMY YHCTy Apaii-
BEPOB, KaXKIbIil N3 KOTOPBIX HAIIUCAH IJIsI ONPEIEIEHHON KOHMUTYpaIun
OIIPEJIeJIEHHOIO aHAJU3ATOPA U OIIPEIEJIEHHBIX 38/1a9. DTO B TOYHOCTH TO,
9TO OOHAPY KU WHIYCTPUS JTAOOPATOPHBIX NHMOPMAITMOHHBIX CUCTEM.

CiefcTBueM 3TOro crajia HeOOXOJIMMOCTBH IIOMCKa HOBBIX PEIeHMU,
pedb O KOTOPHIX IOMJIET jajee B pasjeie 2.2

Mud Ne2. MHTerpamuoHHBIE MeXaHU3Mbl CHHUXKAIOT KOH-
TPOJib Bpada-jiabopaHTa HAaJZ Pe3yJIbTATAMH.

DT1oT MU 0OBLITHO HADJIOIAETCS B CUTYAINSX, e MHTErDAITMOHHBIIA
MexaHu3M ObLI co3/iaH 6e3 n3ydeHus U ydera TpeOOBAaHUIA U IIOIXOIOB.

BoabmuHCTBO TAKUX HHTErPAIMOHHBIX MEXaAHU3MOB IIPOCTO TEepeia-
10T JaHHble n3 anaju3zaropa B JIMC, He obecrieunBasi BOSMOXKHOCTH J1JTsT
B3aMMOJIEIICTBHSI CO ClienuaucToM Jaboparopun. OTCroja IMOSIBJISIETCs
MHEHHE O TOM, YTO HHTETrPAIMOHHbIE UHTEPMEHChl HEe MPEIOCTABIISIIOT
JIOCTATOYHBI KOHTPOJIb HAJT JIAHHBIMU.

OavH U3 BApUAHTOB pellleHus JaHHOW MpobJieMBbl.

Wurerpanmonusiit unrepdeiic mis JIMC momken OLITh paspaboTan
TaK, 9T00bI OH MOI' paboTarTh B JIFOOOM U3 JBYX OCHOBHBIX CIIOCOOOB.
O/MH W3 HUX COCTOMT B TOM, YTOOBI MHTep(eiic paboTas Kak «JepHbIi
SUK», TIPA KOTOPOM Bpad-1ab0paHT HUKOTIA He B3AUMOJIEHCTBYET C IIPO-
rpammubim obecriederneM (I10), koropoe coequusier ananusarop c JIUC.
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D10 xXOporwmit BEIOOD, ecyi nHTEPdEic 00beINHEH ¢ JOCTATOYHO (DYHK-
[IMOHAJIBHBIM [IPOrPAMMHBIM obeciteuenueM npubopa. Creruasmct Jjrabo-
paTopuu MoXKeT paboTaTh ¢ MPOrPAMMHBIM OOECIIeYeHNEM aHAJIN3ATODA,
BBITIOJTHATh HEOOXO/IMMbIE BBIYHCJIEHUSI U 3aTE€M BBIOOPOYHO COODIUTH O
pesyabrarax B JIMC. Eciu nporpamMmMHoe obeciiedenne J0CTaTOIHO (PYHK-
IIMOHAJBHO ¥ TUOKO, TO HET HUKAKOHN MOTPEOHOCTH I Bpada-JIadopaHTa
Jlazke BUzeTh uaTepdeiicuyo nporpammy [2].

B 10 ke BpeMsi ecTh MHOTO JIDYTUX CUTYAIU, KOIJia PeIlieHne ¢ «9ep-
HBIM SIIIIUKOM» He SBJISIeTCs JIydinuM BbiOOpoMm. Hampumep, gaHHBIE 13
OJTHOTO TIPHUOOPA, JTOTKHBI OBITH O0bETUHEHDI C JAHHBIMUA W3 BTOPOTO, WJIH
JIOJIPKHBI OBITH BBIOJHEHBI BBIUUCIEHUS, KOTOPBIE HE IO/I€PKUBAIOTCS
[IPOrPaMMHBIM O0ECIIEYeHUEM AHAJII3aTOPA.

B HekoTOpBIX Cilydasix NMporpaMMHOe ObDecIievueHrne aHam3aTopa He
00eCIIeInBaET CEJIEKTUBHOCTD, KOTOpas TpedyeTcs CIeNUaInCTy Jabopa-
Topuu. B TakoM ciydae MOXKeT ITOIONTH perlenne, Ipu KOTOPOM HHTerpa-
[IUOHHBIN HHTEPGENC TO3BOJISIET COTPYIHUKY JIaOOPATOPUU ITPOCMOTPETH
PE3yJIBTAThI U BHIOPATH MIPABUJIbHBIE UATA30HBI JIJIsI KAXKJIOTO 3JIEMEHTA.

B stux m apyrux ciydasax Bpad-gabOpaHT Kejas Obl MMETh WHTEpP-
deiic, ¢ KOTOPBIM MOXKHO B3aMMOIEICTBOBATD, TOT, KOTOPBII MOXKeT 00-
paboTaTh JaHHBIE AHAJIU3ATOPA M 3aTEM IPEIOCTABUTDH UX CIEIUAJIACTY
Jutst ipocMorpa. Takoit Tumt uarepdeiica TpeICTABISET CIEIUAICTY Jia-
6opaTopun H6OJIBINON KOHTPOJIb HaJl JaHHBIMHA, ocrymatormumu B JIVC.

K cuactbio, yxke ceifuac mmerorcs HapabOOTKH TAKOTO POJia WHTEP-
deiicoB, KoTOpble MOryT paborarb B 00oux pexkumax. C OIHUMH aHa-
JIN3ATOPaMU OHU OY/IyT pabOTATh KaK «JIEepPHBIH AMUK», C JIPYTUMHA KaK
00pabOTYNKY JAHHBIX, ODecIeYnBast CIIEIUAIUCTAM HACTOJIBKO IOJIHBIN
KOHTPOJIb Ha/JT JAHHBIMU, HACKOJIBKO Tpebyercs.

Mud Ne3. JIabopaTopHOoe 000pyaOBaHME ITOCTABJISAETCS C U3-
HaYaJIbHOUW BO3MOXKHOCThIO mHTerpamuu ¢ JIMC.

Mmorre moCTaBIUKN JAEKJIAPUPYIOT B PEKJIAMHBIX MaTepuajax To,
aro «uaTerparus ¢ JINCs sBisieTcss oiHOM U3 BO3MOXKHOCTEN UX 060py-
JIOBAHUSI.

K coxasenuio, 3o 60sbI1as1 peIKOCTD, YTOOBI TpOrpaMMHOe obectie-
JeHne aHaJIn3aToOpa O0eCHedBAJIO WCTUHHBIA WHTErPAIMOHHBI WHTEp-
deiic st JINC. B peiicrBurenbrOCTH, 9T0 YacTo 03HadaeT, 4To 110 aHa-
smsaropa BeigacT ¢ait B ASCII koaupoBke u B dpukcupoBanHOM (GOp-
Mate. B TakoMm citydae Bce paBHO TpeOyeTcss HEKOTOPOE MHTErPAITHOHHOE
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perieare. Vl monCKOM TAKOTO PEIIeHUs TPUXOIUTCS 3aHUMATHCH Jabopa-
topun. Kak ciemncrsue, raboparopun HaYMHAIOT TPEOOBATH, ITOOBI MH-
Tepdeiic cTaga 9acThIO TMOJHOTO ITaKeTa IPOTPAMMHOTO obecredeHust 000~
pPy/JIOBaHUSI.

OauH U3 BapuaHTOB pellleHusl JaHHOMH MpobJIeMBbl.

OTBeroM Ha Takoe TpebOBaHUWE JIOJIZKHO CTATh CO3JAHUE IAPTHEP-
CKOIl IIPOTpaMMBI ISl [IPOM3BOAUTEIEH J1aDOPATOPHOIO O0OOPYIOBAHUS.
[Iporpamma Takoro poja JI0JKHA TPEIOCTABISTh TPOU3BOIUTENSIM BO3-
MOYKHOCTD TIPOCTOTO CIOCODA JJIsT TOCTABKY MHTETPAIIMOHHOTO PEIIeHUsT
KaK 9aCTH UX KOMILJIEKCHOT'O PEIeHusl Jiuist J1abopaTopuii.

Co CcTOpOHBI TPOU3BOAUTE N TAKON (DYHKIIHOHAJT MOXKET OBITH pe-
asmm3oBad 4depe3 API-unrepdeiic, 1103B0JIsis Bpady-1ab0pPaHTy ITOIKJIIO-
yaTh Jito0yio JIMC, BeiOupars n3 Hee paboyune JINCTHI U OTCHLIATH Pe3yJib-
TaThl 0OPATHO B JIAOOPATOPHYIO NH(MOPMAIIMOHHYIO CUCTEMY, HE IOKUIAsT
[IpOrpaMMy.

Yewm 601b111€ TPOU3BOAUTEIEH 000PYIOBAHUS IIPUMET JAHHYIO TEXHO-
JIOTHIO, TeM OJIMKe K UCTHHE OYJIyT UX YTBEPXKIEHUS KACATEJHHO JIETKO
uHTerparuu ux obopyrnosanusi ¢ JIVC.

2.2. Opyrue nepcnekTyBbl U peLeHns

Ve ceifyac mpoucxonuT oObeIMHEHNE HOBBIX TE€XHOJIOTUI W HOBBIX
TpebOBaHUil, 9TOOBI TEPECMOTPETh MHOIHE U3 HAIMUX MOHATUH O TOM,
KakoB nHTEepdeiic «obopymosanue — JIMCy», 9o oH sesiaeT u Kak OH pa-
6oraer. 9TO paszBuTHE B HHTEPGENCHON TEXHOJOTUN TIOMOTAET CO3/IaBATH
HOBBIE DeIleHrs, KOTOpbIe O0ECIIeINBAIOT MPOJIBUHYTHIE (DYHKITHOHAIb-
HbIe BO3MOXKHOCTH, KOTOPBIE TPOIIE BHEJAPSITH U UCHOJb30BATD.

B mepsbie roabr naTerpanum 060pyI0BaHN, KOTIa, OOTBITHHCTBO CBSI-
3ytomux nHTEPGENCcOB TPOrpaMMUPOBAJIOCH TEPCOHATIOM JabopaTOpUH,
CYUTAJIOCH JOCTATOYHBIM UMETh HHTep(deiic, KOTOPDI 00eCceInBas nepe-
Jlady JaHHbIX u3 npubopa B JIMC. B Hacrosiee Bpemst, IpobJieMbl, TaKHe
Kak 6€30I11aCHOCTD JIAHHBIX, COOTBETCTBUE PErYJIUPYIOIINM 3aKOHAM, HEOD-
XOIUMOCTD 3P HEKTUBHO YIIPABJIATH OOJBIIAMUA OObeMaMU JIAHHBIX, YKe-
JIaHUE YMEHBIIUTh HAIPY3KY Ha IIePCOHAJI, J00aBJISIIOT JIOMOJHATEIbHBIE
YPOBHU CJIOXKHOCTH K TIporieccy maTerparuu. Uuarepdeiicer «obopymosa-
uue — JIC» pasBunck 10 ypoBHsI, HA KOTOPOM MOTYT PACCMATPUBATHCS
KaK MHCTPYMEHTHI JJIs YIIPABJIEHUs] JTAHHBIME, & HE MPOCTO MEXAaHU3MBI
nepeiadn JTaHHbIX.

loBopst 0 Mudax mHTErpamyu, Mbl yXKe OIPEIETUIN, YTO WHTErpa-
[IMOHHBbIE UHTEPQENCHl SBIAIOTC Hanbosee 3MMEKTUBHBIM IOIXOIOM,
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Hexken Oa3upoBaHue Ha «IpaiiBep-peleHnsx». bojee Toro, Mbl ompee-
JIMJIM HEKOTOpbIe (DYHKIIMOHAJIbHBIE OCODEHHOCTH, KOTOPBIM JOJIXKEH 00-
JIaTaTh TaKoil mHTEpdeiic.

Tenepsr paccMoTpuUM OCTaJIbHBIE TPEOOBAHUS W ITOTEHITUAJIBHBIE De-
[IeHNsT TAKUX UHTEePQECcoB.

Ha ceromusiuunii 1eHb HHTErPAITMOHHbBIE HHTEPMENCHI JTOTKHBI 0618~
aTh DYHKIIMOHAJIOM, TO3BOJIAIONIAM Oy YATh TUIIOBBIE PA0OYNE CIIMCKA
u3 JINC, cosmaBaTh U3 HUX ITOCJIEI0BATEILHOCTH JIJIsi CUCTEM 00padoT-
KU JIAHHBIX aHAJIM3ATOPA, OIEHUBATD U [IPOBEPATH TUIIOBLIE PE3YJILTATHI
aHAJIN30B U 3aTeM HaJeXKHO repeaBaTh ganuabe B JIVC. Bee 1o 1omKkHO
JIOCTUTATHCA B CPeJie, KOTOPas M03BOJISET J1ab0PaATOPUAM Y/IOBIETBOPATH
HOPMATUBHBIM PEryJINPYIONUM TPEOOBAHUSIM, TrapaHTUPYIONIM Oe301mac-
HOCTb ¥ TOYHOCTBH II€pPeJaBaeMbIX JAHHBIX. DoJiee TOro, JaHHBIE WHTEP-
deiichl TOKHBI HE TOJBKO y/IOBIETBOPATDH BHIIIEIEPEINCIEHHBIM TPebo-
BaHUsIM, HO U OBITH H0JIee JIErKMMU B MCIIOJIb30BAHUN.

OJHMM U3 IPUMEPOB IPO3PAYHOCTH U KOHTPOJIsl IIPH PEIIEHUN BbI-
IIEIIePEINCIEHHBIX 3324, MOKET CTATH HAIIPABJIEHNE PA3BUTHUsI, KOTOPOE
obecrieunT BO3MOYKHOCTH CO3JIAHUS IIYHKTOB B MEHIO CHCTEMBI JTAHHBIX
aHAJIN3aTOPA, KOTOPbIe 00ECIIEYNBAIOT IIPAMOM JOCTYII K B3aUMOJIENCTBY-
oM dyHKiusasM npubdopa. Uarerpanmmonusiii uarepdeiic Teneps Oyier
Ka3aThCsl YaCThIO OOINEro NMpPUJIOXKEHUsI aHAJM3aTopa, U Bpad-jabopaHT
CMOKET aBTOMATHUIECKH CO3/[ABATH TUIIOBBIE ITOC/IEIOBATEILHOCTI U3 Pa-
6ounx crmckos JIVC, 3anyckars ux anaaus u coodbmars JIMC o Tunossix
pe3yibratax 6e3 HeoOXOIUMOCTHU IMOKHIATH HMPUJIOKEHIE AHAJIM3ATOPA.
WM we mpumercs umerh Kakoe-auoo 3uHanwme o JIVMC wam muTerpannon-
HoM mHTepdeiice, TOITOMY JaHHAsT BO3MOXKHOCTDL CJie/IaeT paboTy Gosee
JIerkoit [3].

B 10 ke Bpemsi, 6e3yCAOBHBIM ILTIOCOM UHTEPGEHCHOTO MOIX0a IPH
UHTEerpalun gABJjIdeTcd TO, YTO IIPpU UX UCIIOJIb30BaHNU S3HAYUTEJIbHO YIIPO-
I[AETCs IIPOIECC TPOEKTUPOBAHNS U Pa3pabOTKU JTabOPATOPHBIX MHMOP-
MaI[MOHHBIX CHCTEM, ITOCKOJIbKY IIOSIBJIEHUsI TAKOI'O pojia MHTepdeiicoB
MOT'YT SIBUTHCS KaTAJIM3aTOPOM J[JIs BHIPAOOTKHU €INHOTO CTAHIAPTA B3a-
UMOJIeliCTBUS HHTerpanmoHHbix naTepdeiicoB u JIMC pazmuanbix paspa-
OOTIUKOB.

Hapsizy ¢ moTpebHOCTHIO B MHTETPAIMOHHBIX HHTEpdeiicax, KOTOpbIe
[IPOIIE B HCIIOJIb30BAHUU, CYIIECTBYET HEOOXOAWMOCTb B PEIIEHUsIX, KO-
TOpBbIE TaK 2Ke IIPOIE BHEIPATH. PellleHreM MTaHHON 33Ja4u SABJISLETCH
mepexol OT mHTepPdEeiicoB, TPeOYOMMUX OOITUPHOTO MIPOrPAMMUPOBAHUS



ITEPCNEKTHUBBI MEXAHU3MOB MHTErPALUK JIVIC M MEJZ. OBOPYIOBAHUS 7

K KOH(MUTYPUPYEMBIM DEIIEHUSIM, KOTOPbIE 00eCIeanBaioT uOKOCTh, HE
Tpedysi ITPOrPAMMUPOBAHUSI.

2.3. Mpumepsbl n pewexns

PaccmoTpuM BO3MOXKHYIO apXUTEKTYPy PEIICHUsI, UCIOIb3YIOIIEro
MHTErpaIoHHbIN nHTepdEiic NI peltenns BBIIIEONCAHHBIX 3a,/1a4.
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Puc. 1. Bzanmogeiictsue JINC u naTerpamuontoro narepdeiica

Hannag cxema (Puc.l) nokaspiBaeT BO3MOXKHYIO TOIOJIOTHIO, OJHUM
U3 3JIEMEHTOB KOTOPOIl sIBJISIETCsI HE3ABUCUMBII MHTErPAIIMOHHBIN WHTEP-
deiic.

Kaxk Buamo u3 cxembl, mHTEpEIC, ¢ OTHON CTOPOHBI, B3aUMOIEHCTBY-
er ¢ JIUC mocpencrBom obmmenpunasaToro mporokosta XML, 3HAUNTEHHO
yrpoinast uHTerpanuto ¢ cucremoil. C JIpyroil CrOpOHBI OH IIOJIHOCTBIO
Oeper Ha cebsi ympaBiieHne mapkKoM obopymoBanusi jaboparopuu. [Ipu-
6opbl ¢ mopToM RS-232 MOACOEAMHSIIOTCST ¢ MCIOJIB30BAHUEM ITPOCTOTO
peobpa3oBaTelis CUrHAJIA, He Tpedysl OTIeIbHOI0 KoMIibioTrepa. [Ipubo-
pbl, ocHoBaHHbIe Ha PC, MOAKJIIIOYAIOTCS Yepe3 MPUHT-JpaiiBep u JJaHHbe
OT HEX IPOXOIAT Ipolecc pazbopa cucreMoit [4].

YV umuTerpanmonHoro mHTepdeiica MOryT OBITH U JIOMOJTHUTEIbLHBIE
byHKIIMOHAJIbHBIE OCOOEHHOCTH B 3aBHCHUMOCTH OT TOT'O, KaKOi IapK
060pyIoBaHUsT HEOOXOAUMO IIOJKJIOUYATH(HAIIPUMED, OH MOXKET JIaBATh
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Bpady-1ab0paHTy BO3MOXKHOCTH B3aMMOJIEHCTBOBATH C JAHHBIMU, JHOO,

HAIIPOTHB HKIAOHUPOBATH KaK «YCPHBINA AIMUKY ).
p » PYHKIL P P 1T,

A Bor IpUMEDp pElIeHnd, PEAJIN30BaHHOTO CIIETINaJINCTaMU U3 KOMIIa-

uun Online Lims (puc.2). Kak BEJHO €O CKPUHIIIOTA UX MHTEMPAIOHHOTO

uHTepdeiica, OH IpencTaBIgeT COO0 HAMHOIO OOJIbIIE, YeM CBA3b MEXKIY

bas3oii JaHHBIX 1 HpI/I6OpaMI/I7 npeaoCTaBlidd BOSMOXKHOCTU I YIIpaBJIe-

HHUA JaHHBIMHA C HpI/I60pOBI

e JlanHble u3 MpuOOPOB B KPYMHOMOPMATHON TabJIUIIE;

ABTOMaTHYeCKOE UM PYyYHOE BHECEHUE JAHHBIX U3 MPUOOPOB;
ABTOMATHYECKOE BBHIYUC/ICHUE AHAJUTHICCKUX PE3YIbTATOB;
Ornpenesienne OIB30BATEIEM KOJIMIECTBA UMD Iocie 3aris-
TOM;

BosmoxkHOCTB pocMOTpa HEOOPAOOTAHHBIX JAHHBIX U3 IPUOO-
pa;

OKCIOPT Pe3yJIbTaToB B pasnuuHble dhopmarsl daiinos [5].

d Online Worksheet - Online LIMS RE - Onftepo - [IMSDOZ0-NOVLWSH] E =10] ]
] Fle Ede Formst Data Instrumert iew Window Heb ~1&] x|
[Ha@ssmd gl EsEFss12Eqnf =000 B 2D ¢
A ‘D E F [ ) K |
s le 1D dilution | read@NalCP-NS|Na23 orig]]  Nal3 Na23 read@MolC | Mg2dorig | Ma25erig
ample mg/L ppb | reread | reread2 P-MS
lenof lenaj prk myl
T MARSB04-3 500x 1 0.0280 -4.1233 15744 0.0000
B rinse 7 500 110762 14.5435 185216 54452
0 MARSENL- 500x 1 0.0550 -2.4243 40065
10 rinse § S00 204185 36.7228| 455082
11 MARDE04.5 500x 1 0.0532 D 11474 44105
12 rinse 9 s00 827054 134.45L5° 165.5909 158.3047
13 MARSE04.-6 500x 1 00594 ¥ 0.4447 31032
14 rimse 10 500 713497 142.6994, 147.0161
15 OCTSTT1-7 S00x 1 00324 -1.9261
16 vinse 11 500 5.0033 L. BOSE, 2.
17 OCTS771-8 500 1 0.0
18 tinse 12 500 38074
19 OCTS771-9 500x 1 0.0335
20 tise 13 500 70747
I 21 DCTSTT 1.9 dip 500x 1 0.0372 E:::f; GERm 00064 0DOiAE tiansstoizon B
e —— | i TLE i BRI 000025 00008 10-un-00 1
= “m{_ ’2.‘::- W ::::;— ok naoEr _ur.um.']ln-::-w';::::
. - - —h CEZII | 00DME 000130 10 T
‘:-jiw e e B S AeIbT 0EMT ook sonm :::_'L::t::::
< e SUBN F: gy OEE G 00089 000061 15wwdd 151000
4 DR 000032 030074 10-Am-58 105
T - DEDE]  Q0003E  Do0ned m-«.n.ou-en;::
EL]
3 Leco 300 Cust,
om template
Online LIMg i

Puc. 2. Uurepdeiic pemennst Online Lims
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Jpyroit mpumep — CIenuaaIncTbl aMepUKAHCKON Koproparmu Labtro-
nics Inc. BB&MM KOHIENIUIO <«yCTAHOBOYHBIX IMAOJIOHOB», KOTOPBIE HC-
HOJIB3YIOT HABOPBI (PJIAXKKOB M BBIIAJAIONIAX MEHIO JIJIsl OIPEIe/IEHNsT
unTepdeiica. « YCTaHOBOUYHBIN MIabI0H» MOXKET YCTaHOBUTH IapaMeTpPhbl
[0 YMOJIYAHUIO, TAKHE KaK CepBepHI, METOJbLI aHaJu3aTopa, 0asbl JIaH-
HBIX, METOBI BXOa B cuctemy u T.J1. CHenpuajncTsl KOMIAHUH CIUTAIOT,
9TO MAabJIOHBI HE TOJIHKO YIPOINAIOT BHEAPEHHUE W MCIOJIL30BAaHUe, HO U
cpasy JAoT TPEeJICTABIECHNE O TOM, KaK CKOH(UrypupoBaH uHTepdeiic,
YIIPOIIAsl POIECCHl €r0 M3MEHEHUsT W MOIepKKH [6].

Emie omauM npuMepoM BO3MOXKHON TOIOJIOTMH MOYKET CJIyKUThb CJle-
JLyIoIasi ujutocrparus (puc.3).

rl'lpuﬁop 1 rl'lpuﬁc-p 2 ‘———'I MpuGop N
L

B paBoty
L - - KonTpons
_I—._ KavecTea
Harnenwm — [
e Pabouwnin nncr —
JANNUCE
Ayowt NaGopartopHas
~— . cocTaBnalowan
m= == s mm e e e =N YHTEPDEIC == mm mmm -
OrpensHan [TMC
nnc
MNonsaosa-
Eyxrantepus . Web Ynpaenexve

Puc. 3. Tonosiorus JIMC npu OCHOBHOI MHTErpaIlUOH-
HOIT cOCTaBIAIONIENR

JlaHHas WILTIOCTpaIins MOKa3bIBAET BAPUAHT, KOT /I8 MHTErPAITMOHHbIT
unTepdeiic beper Ha cebsl YaCTh 3aja4, KOTOPbIe Ha CErOIHSIIHUN JIeHb
Jarre BuImoTHsIoTCs ssapom JIC.

Ha camom ke meme, dpakTop B3aMMOIEHCTBUSI C IPUOOpAMU M, CO-
OTBETCTBEHHO, TOJIYYEHUsI PE3yJAbTATOB, MOXKET ABJATHCA JOCTATOTHON
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MIPUYWHON [IJIs1 TOTO, ITOOBI pabovune JINCTHI, KOHTPOJIb KAYEeCTBA U HEKO-
Topble npyrue dysrimn yupasiasiauck He JIVMC, a mHTErpaninoOHHbIM WH-
TepdeiicoM. B Takom cirydae oH OJIHOCTBIO OepeT Ha cebst 3a/1au yIIpaB-
JIeHUST JTADOPATOPHOI COCTABJIAIONIEH.

[TockombKy wuHTErpamumonnblie WHTEP@EHCH CTAHOBATCS Bce Oosee
cioxkubiMu, JlabopaTopun MOHUMAIOT BaXKHOCTh PA3BUTUS IOJHOTO I0-
HUMaHUs WX TpeboBaHWil K mHTepdeiicamM, KaK 9acTh UX MPOEKTa II0
nH(GOpPMaTH3aIIAN.

3. BbiBogbl

B mpomutom 00bI9HON mpakTUKOil JabopaTopuii OBIIO OCTABUTH WH-
rerparuio obopynoBanus u JIC Ha KOHeIl IPOEKTa aBTOMATH3AINHN N
BooO1e He muTerpupoBarh JIMC u memuiuuacKOoe 000pyIOBaHUE, ITOOBI
CHU3UTHb U3Jep:KKU. Ternepb ke J1abOPATOPUU IIOHUMAIOT, YTO XOPOIIO
CILJIAHUPOBAHHBIN OJIX0J] K NHTETPAIUH SIBJISETCSI KJIFOUEBBIM JIJIsI TTOJIY-
YeHUsI MAKCUMAaJIbHON BBITOJIbI OT BHepenust JIVIC.

JlabopaTopuu TOHSIN, ITO B OOJIBIIMHCTBE CJIyIa€B UTHOPUPOBAHUE
TpeboBanuit mo narerparun JIVC u 06opyroBanns BO BpeMs TAIIOB BbI-
060pa W BHEJIPEHUsI PEIeHUs] IPUBOIUT K OIMUOKAM B OCYIIECTBJICHUU U
BHEJIDEHUM KOHKPETHOTO IpoeKTa. Korjga mpoekT MOIXOMUT K UHTErpa-
[IMOHHON YaCTH, TO TU ONIUOKM ITPUXOIUTCS UCIPAB/ISITh WJIH Yepe3 U3-
menenune camoii JIMC myin cozmapast 6oJiee CI0XKHBIE HHTEPQENCHI.

[Tonnmanme TpeboBaHUIT 1 BAPUAHTOB WHTETPAIINN OOOPYIOBAHUST U
nHOOPMAIIMOHHON CHCTEMbBI B HAYAJIE ITPOEKTA ABTOMATU3AIINN YIIPOIIAET
WHTErparuio 060pyI0BaHusl ¢ CUCTEMON U MOBBINIAET BEPOSITHOCTH TOrO,
YTO YUPEXKJIEHUE TOJyIUT MAKCAMAJIbHYIO BBITOLY, 3(MEKTUBHO yIIpaB-
JIstst Tiepeiadeii JTaHHBIX MexK 1y obopymoBanuem u JIVC.

Hosbie TexHOOrMHN, M3MEHSIOMNECsT TPEOOBAHUST M HOBOE HMOHUMA-
Hue uaTerpanun obopyaosanus u JINC menaor uHTErpaninonnyo chepy
OYEeHb MHTEPECHO /I N3ydeHusi U MPAKTUIECKOrO TPUMEHEHUS.
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ABsTRACT. New technologies, changing requirements, and a new awareness of the value of
instrument-to-LIMS interfacing, make this a very important field for research and practical
application. Existing problems and questions are considered in the article. Current trends
are being reviewed, suggestions on development are given.
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