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B 1ACTOAWCE BPEAS B gartiveckuit naGoparophofi

JNArNOCTHEE NINPOKD HCHOOLIYROTER CoBpEMENME oHo-

XHMUHCCKHC | IIMM)'IIOXMMM‘ICCKHC seronss. C uensio COBCPLUDIICI!&OBBH"” W yCrOpelna NPOBLICINA sccneno-
BaHii HP"MOIWKH'CM NOAYANTO- ¥ AETOAHWINZRTOPN, & Tak Ke GONEIIOE KONUHECTRO :1aﬁopmnpmn-.wuruocm-
HECKIX tlaﬁopoa M TeCT-CHCTEM. BHOXHMIMCCKIA aRaTnarop = o HPI(GOP 10 GHOXHMHMCCKHY picciie oA
p'.mu-mmx RCLLECTR: ACKTPAINTOR, dncpmcumn. FOPMOHOB I fposiee. OH cnocoicH ONPeaCanTh KOHUEHTPALHIO
3 MATHYHE 2THX BCINCCTR NPAKTHYECKH A molux BnaRX OUOIOMMHECKOrD Marephaia. F’MOKIIMM‘!CCKMn A=

TOP ofecneunBrer BENOINENHT PATTHHHLIX TECTOB W au

ANNI0R. OT CPOMILIN 10 ‘rpammuouuux KIHHHKO-GHO-

xsimuscexus. Jlasube annaparsl ACNAT 1A ARTOMATHHCCKIE 3 NONYLBTOMATHHECKHE ABTOMATHYCCKNE DLITONHA
(0T Goautiof CHCKTP onepauwii: oT00p MaTCPHAICE § PCRrCHTOR, X CMCUIMBAHNE I HATPCE, anaiua, ofpaboTka
1 NedaTh NONYSCHHON NIGOPMBIIIL, BETOMETHHCCROE npoMpiBaie nprGopa. Hecne1onasis ¢ HCnonbIosuien
FHONHMHHECKIN AHIATOPOR ABIHHITCR Gojee GLCTPHIMH W TOMHLINIE L0 CRABIEINNG C PYHuBIMIE MCTOIAMH.
K 11eH151M JOCTOMHCTELM COBPEMEIEIX AHATHIITOPOR OTHOCHTCA BRICOKHTT YpOBEHE CTAIIRPTIIALNN MpouCCC,
NOCTORHCTRO KOJMECTBA H XUMILYECROID COCTAnd PACXOHBIX MATCPHAIOS. LipnseHesne WICHTIMIRX pearciion
i PEAKTHBOB CTIOCOOCTEYCT CONOCTABIMOCTH PEINTILTATOR, NOAYHCHIEIN 8 pajiloe BPEMS 8 PRI TAGOPATOPIAN
1B AaAHOMN CTATEE PACKPHIBICTCA AKTYRIBHOCTL NCTONRIOBAINEA COBPEMEHHLIX GHOXHMIHECKHY RHANNIATOPOR noc-

HORHBIC TIPHHIAILI HX p:x(m‘u

KoM eBsIC CA0BAL HnoxuMmuIccRue ARANNIATOPBY, KN CKAR JIRATHOCTHER, (IB’I'DMI""‘IC(K““ Brroxumagecknii

ARIIIBATOD, CHERTPHPaTOMETPbI

MODERN APPROACHES IN CLINICAL AND BIOCHEMICAL RESEARCH

Magamedov D.M., Kan A.E., Pavlov V.M., Ososkov V.S.
Volgograd State Medical University of the Ministry of Healtheare of the Russian Federation, Volgograd,
e-mail: post@volgmed.ru

At present, madern biochemical and immunoch

emical methods are widely used in clinical laboratory

diagnostics. In order to improve and aceelerate research, semi-auto and auto-analyzers are used, s well as a large
number of laboratory diagnostic kits and test systems A biochemical analyzer is a device for biochemical studies
of various substances: electrolyles, enzymes, hormones, and so on, He is able to determine the concentration
and presence of these substances in virteally any kind of biological material, The biochemical analyzer provides

performance of various fests and analyzes: [rom urgent t
divided into automatic and semi-automatic. Automatic per

o traditional clinical end biochemical. These devices are
form & wide range of operations: the selection of materials

and reagents, their mixing and heating, analysis, processing and printing of the received information, automatic
washing of the device. Studies using biochemical analyzers are faster and more accurale than manual methods,
The valuable adventages of modern analyzers include a high level of process standardization, consistency in the
quantity and chemical composition of consumables. The use of identical reagents and reagents contribules to the
comparebility of the results obtained at different times in different laboratories, This article reveals the relevance of
the use of modern biochemical analyzers and the basic principles of their work

Keywards: biochemical analyzers, clinical diagnostics, automatic biochemical analyzer, spectraphotometers

BHOXMMHYECKHE AHATN3aTOPbl ABAOTCA
AKHEIM ¥ HEODXOAMMBIM LIATOM B PAsBHTHH
COBPEMEHHBIX KITMHHKO-GHOXHMITECKHX HC
cnenosaHnii.  JluarHocTHHECKHE  HMCCICA0-
BaHyisl, TPOBOAVMBIE C HEMOCPEACTBCHHBIM
yuacTueM fabopaHTa, MOryT 3HAUUTENBHO
OTKIOHATHCH OT JICHCTBUTENLHOCTH H3-3a HC-
naGeskHbIX ommbok npy pafore ¢ GOABIIHM
yuenom ofpasios. Mecnegosanus ¢ NCMoab-
30BAHMCM AHATU3ATOPOB OTIMHAIOTCA OT CTaH-
AApTHERIX PYYHBIX METO/I08 BbICOKOH HaagNHO-
CThIO, BONBLIEH TOYHOCTEI0, IKOHOMHUHOCTBIO
1 3ddexTHBHOCTBIO, HTO obecneinBaeT BO3-
MOKHOCTE OBICTPOI MOCTAHOBKH NPABUALHOTO
nuarsosa [1].

TTepBBIM TONHKOM K PasBHTHIO BHOXMMHYE-
CKMX 8HAIN3ATOPOB MOCTYKIIO CO3/AHNE tho-

TOMETPOB M CTEKTPO(POTOMETPOB C KOHTPOJIH-
pYeMOii TeMIepary poii KioBeTbl. D710 MO3BONI0
OCYIECTBUTH HA MPAKTHKE NPHHLHI KHHETHYEC-
CKOTO MCCTIeI0BaHIA CYOCTPATOB 1 hEePMEHTOB.
B nanbueiitnem B ycrpoiicTsa Oblia 3an0KeHa
3IeKTpOHHAA (hYHKIHA aBTOMATHYECKOTO MEpe-
BOZA PErHCTPHPYEMBIX 3HaueHHH B MOKasaTe.IH
KOHUEHTPALMH WIH aKTHBHOCTH. HekmoueHne
W3 IipoLEcca ONepaTopa Mo3BONI0 NPOBOAHTE
MCCE0BAHNA B PEKIMAX:

* (pMKCHPOBAHHOTO BPEMEHH (1n3mepeHHe
pesyneTata 4epes onpejeseHHbIl  HHTEPBAT
BpEMeHH mocJie Haqana peakLm);

» KiHETHKH (pAA H3mepennit ¢ onpeaeneH-
HBIM HHTEPBAJIOM BPEMEHN H PactCTOM AKTHE-
oCTH (hepMenTa Mo cpeaueli BEANHIHE HIME
Henns abcopBuny 3a HTOT HHTEPBAA BPEMCHN):

B HAVUYHOE OBO3PEHME Ne5, 2019 |
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* andupepenunantiom (pacuer KosuenTpa-
L 110 pazHOCTH abcopOuin QMBITHOTO 11 KOH-
TPOJILHOIO 0OPa3LOB);

* OUXpOMATHYECKOM (pacteT KOHUEHTpa-
UHH 1o pasHoct abeopbumn, namepentoii
Ha [1BYX [/IHHAX BOIH).

BaxHyo poiib urpaer kauecTBo HenoaHe-
HI#A CAMOI0 @HANN3ATOPA, HEPA3PLIBHO CBABAH-
HOE KaKk CO CTOHMOCTLIO NpHBopa, Tak u ero
O0CAYKHBARNA. AHANN3ATOPBI «3aKPLITOrON
THIA UMEIOT HanDO/IeE BLICOKYIO TOMHOCTH H3-
MEPEHNS, HO TONLKO NPH HCHOAL30BAHHH B HUX
NPEANHCAHHBIX NPOH3BOAMTENCM pPEAreHTOB.
AHAIN3ATOPLI «OTKPBITOIH» CHCTEMBI [peso-
CTABIIAIOT BOIMOAKHOCTL HCMONL3OBAHUA pea-
FeHTOB JHOOBIX NPON3BOHTENEI, HO [1PH TOM,
HH H3MOTOBHTE!b aHAJIN3aTOPa, HH H3TOTOBH-
TEb PEAreHTOB HE JAeT rapaHTHii nomyyeHs
KOPPEKTHbIX Pe3yNLTATOB A4S KaWKIOI0 KOH-
KPETHOrO BapHanTa COBMEeLICH s aHanu3aTopa
H pearenTos,

Buoxumuyecknii ananuzatop mower obe-
CICYHBATE  BBINOJIHEHNE Pa3iNYHBIX TECTOB
I AHAAH30B! OT CPOYHBIX J0 TPAAHLMOHHBIX
KIMHHKO-OHOXHMUYECKHX. JlaHHble atnapar
AENAT HA ABTOMATHUECKHE, [01YaBTOMATHYe-
CKHE H CneKTpodoTomMeTpsl. ABTOMATHYECKHE
BbINOINHAT DONLIWION CneKkTp onepauuii: oT-
GOp MarepHasoB M pEareHTOB. MX CMELINBA-
HHe W Harpes, adanus, oOpaboTky W neuars
nojly4eHHoil  nndopmatiny, asToMaTtHyeckoe
npombisanne npubopa. Ha nonyasromarne-
CKHX aHAIN3RTOPAX MPOLECC NOJATOTORKH aHa-
JIM3HPYEMBIX BELUECTB ONEPATOP IPOM3BOAUT
BPYUHYIO, 4TO Kpaiine Heya00H0 Aid KpynHbIX
nadoparopuii. ina Gonee GuicTpoii i ynoGHoi
PadoThl CHCTEMbI DHOXUMHUYECKHE AHATH3ATO-
Pbi MOTYT OBITE OCHALLEHbI: ABTOMATHYECKIM
MavHOyAAToOpamu, UeHTpudyramu 11 npobu-
POK, CHELUNaNbHLIM MPOrpaMMiibiM obecreue-
nieM ans o6paboTki pesynsTaToR HauHeHTOB.

[osyaproMaTHueckue  BHOXMMMYCCKHE
aHAIM3aTOPbl  OCYLIECTRBAKIOT — aBTOMAaTHYE-
CKYI0 KalHOPOBKY, BBIIAKOT 3aMpoc 0 Heobxo-
AMMOCTH A0BasneHus nocneayrolleit npodsl.
Beiyucenie pesyibraroB Hec/eA0Ba A npo-
HCXOAMT N0 BLIOpaHHOMY OlleparopoM anro-
PHTMY I OTODpasaeTca Ha Auciviee npudopa.
B HekoTopbIX MOAH(HKALHAX TPHEOPOB NMpe-
VEMOTPEHb! AONOJTHHTEIBHLIE OMLHH, N03BO-
JIA0LLHE MPOH3BOAHTE CPABHEHNS PE3YI6TATOR
W OnpeieanTh MX COOTBETCTBHE MO OnaHKy,
H3MCHEHNIO ONTHUECKOMH IJIOTHOCTH MM 3Ha-
4eHII0. BO3MOMKHO HECKOIbKO BAPHAHTOB Npe-
AOCTABNCHHA HHGOPMALMI: B IEKTPOHHOM
BH1¢ (BbIBOJ PE3YILTATOR HA IKPAHe MOHHTOPA
1100 COXpAHEHHE HA 3aMHCHIBAIOLLEM YCTPOii-
cTBe), nevars na Oymare. Ilpu nenons3osanmuu
101y ABTOMATHYECKOIO aHaIn3aropa aabopas-
Ty HE0OXOAHMO CAMOCTORTENBHO NIPUIOTOBHTE
npody 1 NOAroToBHTS pearent. [Toayasromaru-

HECKNTT DHOXHMUYECKHI 2HANM3ATOP HCMOMb-
3YETCA B «MANBIX» J1abOpaTopHAX ¢ MpoN3BO-
AurensnocThio 10 200 TecTop/yac.

ABTOMaTHueckne OGHOXMMHuECKHE ana-
Jnsatopel TpebyloT Kpaiiie Manoro yuactms
oneparopa. Oneparop noaGupaer npoduis
paboTbl Npubopa N0 aHATOrHH € MOPAIKOM
YCTAHOBICHHA MapaMeTPOB ¥ KOAHYECTBOM
araansupyemeix npod. Kontpons oneparopa
HYIKeH TOJIbKO Ha (hase NporpaMMHpoBaHNg Te-
CTOB W Npu onpejenenny «npoduasny» (pera-
MEHTa NOC/IeA0BATEALHOCTH ONPEe/eHna Tex
HJIN HHbIX NAPAMETPOB) H YMCAA aHANINIUPYe-
MbIX 11poG. Bee ocraasubie aeifersna no nog-
FOTOBKE IPOOBI OCY LUECTBARIOTCS B aBTOMATH-
ueckoM pesxknMe, OCHOBHBIMK KauecTBaMM BeeX
aBTOMATHYECKNX ONOXIMMYECKHX aHaan3aro-
POB ABNgIOTCA: GObLIAY [PONYCKHAA CNOCO0-
HOCTB, MaNblil (B CPABHEHHH C MAHYaIbHLIMI
METO/IMKAMH 1 OMpe/ieienHeM Ha M0iyarToMa-
THUYECKHX aHA/IM3ATOPAX) PACXO/L peareHTa, ap-
TOMATHYECKAA Nojlaya W CMElNBalHe peareH-
TOB (B Hanbo:1ee COBPEMEHHBIX CHCTEMAaX 010K
17151 XpaHeHus peareHToB oxnaxlaerces). boas-
liee KOMHYECTRO ABTOMATHMECKHX CHCTEMbl
000py/10BaHbl NPOrpaMMubIM oGecneveHHe,
[O3BOAAIOLMM OLEHHBATH TOMHOCTL PE3yib-
TATOB, KPOME TOIO, [PH NONYUEHHH HETOUHOIO
pesyasTaTa OHH NO3BOAMIOT NOBTOPNTL @HANN3
¢ Apyrum passezeHuem npoOul. [paxTnuecku
BO BCeX NpuOopax aToro knacca ynpasieHue
OCYUIECTBIACTCA MPH OMOLLH BHELHEIO KOM-
NLIOTEPA MM AHAAOMHYHOIO COBPEMEHHBIM
KOMIbIOTEPHBIM CHCTEMAM BCTPOEHIOID Npo-
ueccopa [1, 2].

[lo padore ¢ peareHTaMy NONHOCTLIO aB-
TOMATH3NPOBAHHbIE AHANM3ATOPL! PHHATO Ae-
JHTL HA TaK Ha3bIBAaEMble KOTKPBITBICH M «3a-
KPBITBIE» CHCTEMBI.

3aKphITHIA THI aHAH3ATOPOR Mpejnoia-
raer MpHMEHeHHE OrpaHueHHoOro uucaa pe-
AreHTOB, MpPeiyCMOTPEHHBIX Pa3pabOTUHKOM.
B cuctemy n3nauaibHo qoGaBieHsl KOHTPOIb-
Hble M KaauOpoBouHBIE Janubie, a HH(OpMa-
1M O NPHMEHACMBIX PEAreHTaxX B JaHHOM KOH-
KPETHOM MCC/IE0BAHHI 3aHOCHTCS B npHOOp
[IOCPEACTBOM CUMTBIBAHHA IUTPHX-KOAA ¢ MX
ynakosku. OrpaHuueHHOCTh BbiGOpa pearen-
TOB ABJIACTCA MHHYCOM JIAHHOI'C aHATN3ATOpA.
Kak npapuno, saspnenHsie npoH3sojuTeneM
pearenThbl J0CTATOYHO JOPOrOCTOSUINE, 3aMe-
HUTB WX DoJlee JeIEeBbIMH aHAl0raMi Helb3s,
TaK KaK 5T0 MOMKET NPHBECTH K HEKOPPEKTHOI
pabote camoro anannsaropa. K nmocam aua-
JIM3ATOPA JAHHOIO THIIA MOJKHO OTHECTH CTa-
OHIBHOCT PE3YNLTATOR KANHOPOBAHHA.

OTKpeiTelif THI aHaNW3aTOPOB npeano-
JIaraeT BOIMOKHOCTH NPUMEHCHHA PearcHToB
npakTuyecky nwdoro npouspoautens Gaaro-
Aaps  BCTPOSHHOMY HAOOpPY CBETO(UABTPOB
A BeINOAHEHU nanbonee pacnpocrpaHeH-
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HBIX METOAMK aHanusa. B nenom pabora cu-
CTEM OTKPBITOI'O N 3aKPHITOTO THIA OANHAKOBA.
CTONT OTMETHTB, HTO HE BCE CHCTEMbI OTKPbI-
TOro THIA NOMHOCTRIO Moxoxu. Kaxslii npo-
13B0AMTENb paspadarsiBaeT CBOM YHHUKANbHbIE
MexaHu3Mbl — GNoKH peareHTos, OI0KH aHani-
anpyeMblx 00pasLos 1 T. A

B ocHoBy paGorsl naboparopHoro ananmi-
3aTOpa MOJNOKEH CNEeKTPo(oTOMETPHUSCKHI
METOJ1 — H3YUCHHE DHONOrNUEeCKHX KUAKOCTEH
¢ MOMOLBI0 XHMHYECKHX peakuuii u cnek-
TpanbHeIX H3mepeHnil. TouHOCTh, OOBEKTHB-
HOCTh QHAIM30B B COMETAaNHN ¢ BBICOKOI Npo-
M3BOANTENBHOCTLIO — OCHOBHBIE JOCTOMHCTRA
3TON0 METO/1A.

AproMariyeckne OHOXHMHUYCCKHE aHaln-
3aTOPhl MPOBOAST Bech npouece pabors He3
BMEIIaTeNbCTB NalopanTa: AC3HpOBKY npod
1 peareHToB; (JOTOMETPHIO, BhIBSJCHHE aH-
HBIX HA MOHHTOP KOMIbIOTEPA U HX MepeHece-
HHe Ha Gymary; NpOMBLIB CHCTEMbI TOXKE NPOHC-
XOANT agToMarHyeckn [2].

M3 3TOro crieiyer, 4T0 aBTOMAaTHYECKHE
OHOXMMHYECKHE aHAMN3aTOPb! BbINOAHO OT/IH-
4aloTCs OT OCTANBHBIX THNOB: CBOEH NPOU3BO-
auTensHoCTho A0 800 TecToB/Mac; CKOPOCTBIO
3amepa # 00paboTKH pe3yNbLTaToB: Bpems Ol
HOro 3aMepa cocrapnser ot 3 10 30 cek; mMu-
HUMANBHLIM PACXOAOM PEAreHTOB; TOHHOCTLIO
PEe3YNbLTATOB.

[T1ock! HENONB30BaHHA ABTOMATHYECKOTO
GHOXHMHUECKOTO aHAIN3ATOpA!

l. Tpedyi0T MHHHMANBHOTO YHacTHs one-
paropa. Onepartop Beibupaet npoduas padoTs!
npubopa B COOTBETCTBMM C [IOPAAKOM Omnpe-
7eNeHHs NApaMeTpoB i KOIMUECTBOM aHalu-
supyembix rpob. Bee octanbhble ACHCTBUA
10 TOArOTOBKE MPOdLI OCYINECTRIAIOTCS B aB-
TOMATHYECKOM PerKHME.

2. Boicokas TpOH3BOAMTENLHOCTH, Obl-
cTpoTta B 0bpaboTke npod W pes3ynsTaTos aHa-
TH30B.

3. DKOHOMHYECKas BBITOAHOCTDL U OBICTpas
OKYMaeMoCTh 3a CHeT MHHHMAJBHOIO MoTpe-
OreHHA peareHTOB, HCC/IEIYeMBIX MAaTepHAIOB,
MIEKTPOIHEPrHH 32 CHET aBTOMATHYECKOro
CMCLIHBAHHA, MOJAYH PEareHTOs U NPOMBIBKH
CHCTEMDI.

4. Ynpasnenue aBTOMaTHHECKUM OHOXM-
MHMECKHM  QHAIU3ATOPOM  OCYNIECTBIACTCA
NOCPEACTBOM CAMON0 COBPEMEHHOIO KOMITLIO-
TEPHOTO 0DOPYAOBAaHHA, KOTOPOE B 3aBHCHMO-
CTH OT MOZEIH MOMKET ABNATHCH HEOTHEMIIEMO
4acTbiO Npudopa, THG0 aHanH3aTop NMEET BO3-
MOMHOCTb NOAKTIOYEHHA K BHELIHEMY MOULHO-
My KoMIbloTepy. [Tporpammuoe obecrieyenne
QAN THPOBAHO Mo padoTy ¢ onepauHOHHbIMH
cucremamy Windows n DOS [3].

Mertoabl CrekTpohOTOMETPHH OCHOBAHB
Ha TOM, YTO CBOHMM, XapaKTEPHLIMH TOJLKO
M1 HEro, CTeKTPanbHBIMM CBOMCTBaMu, 00-

fanaet kaxaoe seuectso. CnekrpodoroMerp-
npuéop. npeaHazHayCHHsIl 0% HIMEpeHus
OTHOHICIIHﬁ ,’IB_\’X [TOTOKOB ONTHYECCROIO H3.Ty-
YCHHA, OJHH H3 KOTOPBIX — NNOTOK. nﬂ.’lEﬂOUlHﬁ
Ha neenaeaveMslil odpasel, apyroil — noTok,
HCNLITABIWINIT TO WM HHOC B3anMoaeiicTsne
¢ obpasuom. [lo3poNReT NPoM3BOAHTL H3Me-
peHus JUIS PasAHYHbIX JUTHH BOJH ONTHUECKO-
ro M3AYUCHHSA, COOTBETCTBEHHO B pe3ynbTare
M3MEPEHHIT NONYuaeTCst CNEKTP OTHOLIEHNI]
notokos. OOLIYHO HCNONb3YETCA 1A H3Me-
PEHHA CIEKTPOB MPONYCKAHHA WM CIICKTPOB
oTpamenus ninyuenus. CnexrpodoTomeTpsl,
MPeAyCMOTPEHDLl HA PErHCTPALMIO BeaNUHHbI
ONTHYECKOH NJOTHOCTH H NPOH3BOAALLME e~
MEHTapHBIC MaTeMaTH4eCcKne ONnepauHu ¢ no-
AYMEHHBIMH BE/IHYHHAMH, KOTOpPBIE, B CBOIO
ovepeab, MoApasAefioTed Ha OHO- H MHOI0-
KaHadbHble cucTeMbl. Mexay coboit onu oT-
IMUAalTeA M0 Haanydnio (WIH OTCYTCTBHIO)
pAa BCIOMOrare/bHBIX BO3MOXHOCTEN, Ta-
KMX KaK TepMocTaTHpoBatine npodkl, aBTOMa-
THYECKHIT BhIueT O/larKa, BbIBOJ Pe3y/NbTaToB
Ha AUCIUICH MM Ha [MEUaTHYIO JEHTY M TaK ja-
nee. IIpuroToBnerye peareHToB, CMElIHBaHHe
M BHeceHHe o6pazloB, NOPAIAOK OUEPEAHOCTH
TECTOB 75 BCEX 3TUX aHalH3aTOpOB [POBO-
AUTCH BpaYoM-1a00pPaHTOM BPYHHYIO, NO3TO-
MY MCNONb3yeMbIE B 3TOM Cy4ae METOAHKI
HA3BIBAIOT «PYHHBLIMUY WIH «MAHYATLHBIMHY.
C noMousto cnexrpodoromerpa onpeaesor
COCTAB M HalMuMe NpHMecel B pa3iuyuHbIX
MHAKOCTAX, TAKMX KAK MEIHUMHCKHE PacTBo-
Pbl, BOAR, NPOAYKTH HE(TAHOIH H XHMHUECKOI
[IPOMBILUNEHHOCTH, NPOAYKLHA 1aKOKpacoU-
HOro npoussoacTsa [1, 4.

Bee MeTojsl OMOXMMMUECKOro aHanausa
MMEIOT METKHE MpaBHIia, BBINOIHEHHE KOTO-
PBIX TIO3BONIAET OMPENNINTD MPaBUIBHBIH J1a-
FHOZ B YBEJAHYHTL NPOM3BOAHTENBHOCTD, HTO
HeMaoBakHo, K HIM OTHOCHTCA NPABIIIO M-
HUMaJIBHOTO 06Bema npob, KoTopoe Ne3ROJALT
MOBBICHTh 3KOHOMHYHOCTH OHOXHMHYECKOTD
ananuzaropa B uefoM. Kpome Toro, cyliecTsy-
eT Taxoil HiaHc paboThl paccMaTpHBAEMBIX
npuOOPOB, KAk MHUHUMAJABLHBI tuar j03upo-
BaHuA, KOTOPBIl Tak#e crocoleH OKasblBaTh
Cepbe3HOE BIMAHHWE HA pacxol peareHTos,
a 3HAYUT U IKOHOMHHECKYI0 ((eKTHBHOCTD
ananusaropa, bosnee Tounas (¢ MEHBLIMM la-
roM) JO3MPOBKA pearcHTOB H 00pa3uLoB [10-
3BOJISET BBUIEPIKATh 3ajlaHHblil  perfiameHT
QHaNM3a, MCMOJbL3YA MeHbIUEe KOMHUECTBO
npenaparos. B asroMarH3HpoOBaHHBIX aHalIH-
3aTopax MNPUCYTCTBYeT MPOTOMHAs KIOBETa,
HCKArOUMBLIAA owubKN, CBA3aHHbe ¢ MocTa-
HOBKOIt KIOBETBI B H3MEPHTENIbHBIH MOAYIh
W ee TepMOCTATHPOBAHHEM, H NO3BONAOLLILH
JKOHOMHEE PacXo/0BaTh PEaKTHBbI, MOCKOJIL-
KY [pH TOJKHHE norowaionero cios 1 cM
00BeM KIOBeTHI cocTasiseT He Doxee 100 My,
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C yueToM 08beMOB MOJBOAANLIX TPYOOK # He-
00XOAMMOCTH HECKOABKO pa3 MeHATH peaxiu-
OHHYIO CMECh B KIOBETE 10 Hauana HiMepeHns
o0vem pacTsopa, Tpebyembiii 15 npoBeacHns
H3mepenuit, cocrasaser 0.5-1,0 mn [4].

lpunumn aeiicreus Guoxnmuueckoro ara-
I3aTOPA — C ABYX CTOPOH OTBEPCTHA HAXOIAT-
€4 Ba HE3ABUCHMbIX JPYT OT APYra 2AeKTpoIa,
KOI/\a KACTKA NPOXOANT 4epes aneprypy, nose-
JACTCA DNEKTPHYECKHIT UMIVIILE, PertcTpupy-
MBI CneunansHbiM garyukoM. [as yeranos-
JCHHA CTENEHN KOHUEHTPALMH TECTHPYeMbIX
KJICTOK 4epes aneprypy nporoHsior wepes
Kaan HyXHblit 00beM npodbl # HpoM3BOAAT
NOACHET OGPA3OBAHHBIX NIPH ITOM HMIYALCOB,
B HekoTopeIX cayuasx npu nojcuere UMY b=
CoB ocylectaasercs c6oil u yCTpoHcTBO Bbl-
AgeT OWHGOUHBII pesy/bTaT. DT0 NPOHCXOaNT,
HalpHMep, KOI1a B OAHO M TO JKe BPeMs B anep-
TYPE HaXOiUTCA Cpaszy jBe KieTku. B stom
Cayvae aHanusatop (UKCHPYET MX Kak oauu
MNEKTPUMECKHI uMmyabe. YToObl He comep-
KT NOA0GHOI OWnGKH, Aenalor passeacHne
TECTHPYEMOI Npo0L! NPH NOMOLUM M3OTOHM-
HECKOro pacTBopa onpeaesesHo KOHLeHTpa-
WHH. DTO M03BOACT IOCTUIHYTH NPHCYTCTRUA
B KaHalle YCTPONCTBA B HYIKHLII MOMEHT TON b=
k0 oanoil kaertku. Tem He menee, npu weno-
CTaTOMHOM NepeMelunBaHui 10361 KPOBH ne-
pea TecTHpoBaHHeM oWHbKa He HeKiouaeTen
AQKE NPH BEPHOM passeieHH npodel. [laHHbie
AHA7M3a, BLIJAKOTCA B BUIE LU(POBbLIX 3Haue-
HUIE 1 0M0NHITRIBHOMO rpadMyeckoro n3o-
OpakKeHus.

IlpakTiuecku Bece COBpeMeHHble ama-
JM3ATOPBI MOI'YT NPOBOAKMTL HCCASA0BAHMS
(10 KOHEUHOIi TOUKe, A TAKKE PerHcTPHpOBaTh
AHHAMUKY  (epMEHT-cYOCTPAaTHOrO  B3aHMO-
ASHCTBHA, TOYHO OMPENe/ATh ApYrHe napa-
METPBL, HCIOIB3YA H3HAYalILHO 3aN0IKeHHbIE
H/IH COCTARIIEHHBIC B XOJAE MCC/eA0BaNNA Ka-
aubposouHbie KpussIe [3).

TTomumo 31010, HEKOTOpbIE MOjIEAN aHAH-
3HPYIOLMX YCTPOHCTB OTKPLITOrO THITA TAKKe
000pYA0BaHBI CKRHEPOM LITPHX-KOAA, YTO N0~
3BOJACT TaKUM jke 00pasoM CulTLIBaTH HH(Op-
MALHIO 00 HCNOJIb3YeMBIX pearexTax.

Takum oBpazom, Guoxumiuecknii anami-
3arop  ocTaeres Hanbonee BocTpebopanHoil
# HCOTBEMEMO# HACTLIO HE TO/ILKO COBpeMeH-
HOH KITHHHKH, HO 3KCHEPHMEHTaNBHOI OHOIO-
riteckoii saboparopun.

BbiBoA:  GHOXMMHuECKHE AHANH3ATOPBI
abeomoTHo  HeoGXoANMBL  NpH poBeIeHNI
KANHHYCCKOI MArHOCTHKH, MOCKOABKY ath-
(exTHBHOCTL HX paBoThl B paskl npesblliaer
IPPHEKTUBHOCTL  AMATHOCTHKMY, IIPOBOANMOI
BPYuHYI0. CTOMT OTMETHTE TAKHE MOMEHTS,
KaK KaueCTBO CAMMX AHAAM3ATOPOB, KOTOpOE
MOKET 3HAYHTCALHO BAPLHPOBATH, CBA3AHHYIO
C Ka4yecTBOM 00OPY/0BaHHA CTOMMOCTb M He-
00X0AMMOCTE  NpaBHILHOIO obcayanbanus
annapatypel. OTH KpPHTEPUH BHICTYNAIOT Kak
OTPaHHYHTEAN. MPENATCTBYIONIME  pacnpo-
CTPAHCHHIO KaK BBICOKOKAUECTBEHHBIX aka-
/M3aTOPOB, TAK M annapatypsl Takoro poja
B npunumne. OnbIT NPUMEHCHHA THIIOBBIX
AHAN3ATOPOB s AabopaTopuii nokaszan, uTo
HX BBEACHHME HMEET [OIOKHTETLHOC 3Haue-
HHE, HO 3auacTyio 3((EeKTHBHOCTL OKA3bIBA-
eTed Hike Heobxomumoro. CreposatenbHo,
BLIDOP AHAAM3ATOPA [OMKEH NPOHIBOAMTHCA
C YU€TOM CHEUMDUKN CaMOro MeAHLMHCKOrO
HAH HCCIEI0BATeNILCKONO YUPEXKACHHA, a Tak-
K€ YCAOBHIA, BAHAIOWMX Ha ero paboTy.
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