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HayuHno-npakTruueckas pa3paboTka U BHEJAPEHUE HOBBIX CIIOCOOOB paHHEW NMAarHOCTUKU
3a007I€eBaHUI, OCHOBAaHHBIX HA COYETAHUU HOBBIX METOJOB MCCJIEAOBAaHUA C
MPAKTUYECKH HEOTPAHUYCHHBIMU BO3MOXKHOCTSIMU MH(POPMAITMOHHO-BBIUUCIUTEIBHBIX
KOMIUUIEKCOB,  OCHAILEHHBIX  JKCIHEPTHBIMU  CUCTEMaMH,  SBJISICTCS  CJIOKHOM
MHOTomIaHoBo 3agadeil. llenmecooOpa3HOCTh UCHONIL30BaHUS ISl JTUX Iejiei
ANEKTPOPUINIECKUX METO/IOB HCCIIEOBAHUS MoKa3aHa MHOT OJIETHUMH
UCCIIeIOBaHUSIMH [2].

Kak u B pa3BuTun 1100BIX APYTUX IKCIIEPUMEHTATBHBIX METO/I0B, HEOOXOIUMBbI:

— Teopust (PU3UYECKOrO SIBIICHUS, JIGKAIIEr0 B OCHOBE (B JaHHOM Cliydace IPOIECCOB
MOJIAPU3AIUH-ICTIOJIIPU3AIIIH )

— COOCTBEHHO IKCIIEpUMEHTAIbHAsi METO/IMKA, T.€. COBOKYITHOCTb PA3JIMYHBIX TECTOB U
crioco00B 00pabOTKH W MHTEPIPETALMU IKCIEPUMEHTAIbHBIX JAHHBIX, YYUTHIBAIOIIAS
CBOWCTBA MCIOJIb3YEMbIX TaTYUKOB,

— TEXHUYECKUE CPEJICTBA, 00ECTICUNBAIOIINE TPOBEACHUE IKCTIEPUMEHTA,;

— KJIMHUYECKUE UCTIBITAHUS .

Mertonuka opurnHanbHa (mateHT PB  Ne3764), Hay4HO-HMCCle0BaTeIbCKUE W
MeToJuYecKre padoThl MpOBOAATCS Tpymnmol uccinenoBareneit B BIMY, 'omenbckom
MEIUHCTUTYTE, belopyCcCKO-TOUIaHACKOM JHArHOCTUYECKOM IEHTpe, [ oMenbckom
ornene benmHUI'PU, MuHCKOM NpOU3BOJACTBEHHOM OOBEIUHEHUHN BBIYUCIUTEIHHOMN
TexHuku. HayuHasi ujess uccienoBaHUsl 3aKJIO4ach B pa3pabOTKE TEOPETHUYECKUX U
AKCIEPUMEHTAIBHBIX AaCHEKTOB HU3YYEHHUSI JJIEKTPETHOTO COCTOSHUSI OMOJOTHMYECKHUX
KUJKOCTEM  YEJOBEKAa, BBISIBJICHWHM B3aUMOCBSI3€M  OCHOBHBIX  XapaKTEPUCTUK
OMOAIICKTPETHBIX CBOWCTB ¢ HanuuueM B kpou BI'C [7].

®dusnueckoe 000CHOBAHUE U MIPUHIUIT METO/1a SJIEKTPUUECKOU JIeTIOSIpU3aIiuu
CornacHo KIIaCCMYECKOMY ONIPEACICHUIO <OAJEKTPET — 3TO YaCTh JUAJIEKTPHKA,
oOnagarouIuit KBa3UIOCTOSIHHBIM AIEKTPUYECKUM 3aps oM. Tepmun
«KBA3UMOCTOSIHHBIN» 03HAYAET, YTO MOCTOSIHHBIE BPEMEHU, XAPAKTEPUIYIOIIUE pa3psia
AJIEKTPETA, CYIIECTBEHHO NPEBOCXOJAT HHTEPBAIBI BPEMEHHM, B TEUYEHUE KOTOPBIX
UCIIOJIB3YeTCs JaHHBIN 37ekTpeT [6]. B Hacrosimee BpemMsi MOXKHO CYHMTATh TBEPIO
YCTAHOBJIECHHBIM, YTO OJJICKTPETHhIH 3P(EKT NpHUCyll BCEM JIUIIEKTPUUECKUM
MaTepuajaM, B TOM YHCIIe ChIBOPOTKE KpoBH [1].

B abcomoTHOM OOJIBIIMHCTBE JUTEPATYPHBIX HCTOYHUKOB pPAcCMaTpPUBAIOT Cllydai
MOJIyYEHHUS CTAOMIBHBIX AJICKTPETOB MYTEM pAacCIIaBJICHUs, a 3aTeM OXJaXJCHUS B
ANEKTPUUYECKOM TM0JI€ BEUIECTBA, «MOJIEKYJbl KOTOpPOro o0JafatoT COOCTBEHHBIM
JUMOIBHBIM MOMeHTOM> [4]. TIpu mociieyromieM BhIKIIOUSHUH T0JIs1 TOBOPOT MOJICKYJT
B UCXOJIHOE COCTOSIHUE 3aTPYAHEH U OHU COXPAHSIOT MPEUMYIIECTBEHHYIO OPUEHTALUIO
B TCUEHUE IUTENBHOIO BpeMeHU. OTHAKO NIPU MOMEIIEHNUH BEIIECTBA B AJIEKTPUUECKOE
M0JIE B HEM HE TOJBKO MOBOPAYMBAIOTCA IO MOJIKO MOJIEKYJbI C KECTKUM JUIOIbHBIM
MOMEHTOM, HO U 00pa3yeTcsi OTPOMHOE KOJIMYECTBO KBAa3UAUIIONCH. DTH KBA3UUIIONH,
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OPUEHTUPOBAHHBIE YK€ CTPOrO MO IMOJI0, COCTOST HE U3 WICaTbHBIX, BOOOpAXKAEMBIX,
MOJIOXKUTENIbHBIX M OTPULATEIBHBIX 3aps/iOB, a MPEJCTaBISAI0T COOOH peajbHbIe
¢uznyeckre OOBEKTHI BIOJIHE ocsizaeMmbix pasmepoB. HMonsl K+, Nat+, Fe3+, NH4-
C3H502-. CH3COO-, pa3nuyHble MOIMHUOHBI UMEIOT MIAPOBYIO, TUCKOOOPAa3HYIO WIIU
HMWIMHAPUYECKYIO0 POPMY U ABUTAIOTCSA HE B OECIUIOTHOM M HEBECOMOI cyOCTaHLMH, a B
Cpeze, OKa3bIBAIOIIEH BIIOJIHE OLIYTUMOE CONPOTUBIICHUE UX MEepeMelIeHUsIM. Pacuersl
MTOKA3bIBAIOT, YTO BKJaJ 3THUX KBA3WIUIIOJIEH B PE3YJIbTUPYIOLIEE AIEKTPUUECKOE MOJIE
Ha TOPSAAKH MOXKET IPEBBICUTH KJIACCHUYECKUU BKJIAJ OT OPUEHTALMH JIHUIOJBHBIX
monekyn [9]. Tloaromy kak co3laHUEe TUHAMHUYECKOTO PABHOBECHUS BO BHEIIHEM
AIEKTPUYECKOM TI0JIE M CBA3aHHOE C JITUM IIEPEMEIICHUE HECYLIUX AJIEKTPUUECKUI
3apsin pusmueckux OOBEKTOB OyneT TpeOoBaTh 3aTpaT dHEpPruu (BHEIIHETO TMOJIs), U
BPEMEHU MOJISIpU3aLUH, TaK U BO3BPAT B PABHOBECHOE COCTOSIHUE OYyJIeT MPOUCXOAUTH B
bopme peakcalMOHHOrO Tmpolecca. MakpomoJeKyiabl NOJMMEpPOB, B YacTHOCTH,
O€JIKOB, B CIHOKOWHOM COCTOSIHUM NPUHUMAIOT IJIOOYJISPHYIO WM CHUPATBHYIO
CTPYKTYpY HOJ BIUSHUEM OJIIEKTPOCTATUYECKUX B3aUMOJECHUCTBUI MEXKAY 4YacCTIMH
CaMOM MAaKpOMOJIEKYJIbl C Y4YE€TOM YIPYIrOCTH CBsA3ed. BrioaHe 04eBUAHO, 4YTO B
ANEKTPUUECKOM T0JIe MOA00HbIE 00pa30BaHUsl MPUMYT UHYIO (POPMY, «PaCTSIHYTCS IO
IIOJIFO», HACKOJIBKO MM MO3BOJIUT 3TO INMpPYKUHA-CBA3b. B mocneaHue roapl MosBUIMCH
nyOJuKalMM, B KOTOPBIX OTMEYAaeTCcsl OOIIHOCTh CTPYTYPHO-MEXaHUYECKOH H
JIEKTPUYECKON peslakCcallii B PACTBOPAX MOJUMEPOB [4]

B TakoMm ciyyae ornagaeT HeOOXOJUMOCTh KaKOro-au0o0 IUIaBICHUS U 3aMOpPaKUBaHMS
o0Opa3lla M3y4yaeMOro BELIECTBA, M Ha INEPBOE€ MECTO BBIXOASAT H3MEPUTEIbHBIC
BO3MOKHOCTH HCIOJIb3YEMOM aIlapaTypbl MO HW3YyYEHUIO OTKIMKA BEIIECTBA Ha
BHEIIHEE  DJIEKTPUYECKOE  BO3JEHCTBHE. OTUM U OOBACHAETCS  TO,  YTO
xugkonucnepcHsie  cucteMbl  (JKJIC) — mgucmepcHble  CHCTEMBI € KHJIKON
JUCIIEPCUOHHON Cpefioil — BIUIOTh /0 MOCIEJHEr0 BPEMEHU HE SBISIIUCH OOBEKTOM
UCCJIEI0BAHUM B (PU3HKE DIIEKTPETOB.

B cBs3u ¢ nepexonom k uzyuennto JKJIC kak crnerupuueckux 00bEKTOB, OTMETUM, UTO
HamOoJiee TMOCIIEIOBATENIBLHO OMpPEIEeHUE JJIEKTPETOB AAETCsl B TEPMHHAX BPEMEHH
penakcaruu [1]: «BEHmIECTBO HA3BIBACTCS DIICKTPETOM, €CIM BPEMs HCUC3HOBCHHS
3aMaCeHHOW TMOJIApU3alMM Topa3fo OoJbllle XapaKTEPHOIO BPEMEHU MPOBEICHHUS
3apsaa». Eciim HEKOTOpBIM KOHKPETHBIM DKCIEPUMEHT 3aHUMAET BpeMs IIOpsAIKa
HEMHOTUX CEKyHJ, TOrJa Kak BpeMs paclaja MOJSApU3aLUN COCTABISIET HECKOIBKO
MUHYT, TO MOXHO TOBOPUTb OO0  DJIEKTPETHOM T[OBEJECHUU  BELIECTBA».
OKCHepUMEHTAIbHOE ~ HaOMIOJEHHWE  TOKa  JENOJIApU3alMM Yy  pa3jIMyHbIX
KUJKOJHUCIIEPCHBIX  CUCTEM  pa3lMyHOM  (U3MYECKON MHPHUPOJIBI,  OINpeeseHHe
O0COOEHHOCTEH MX Jenoyigpu3aluu Aa€T BCE OCHOBAHMUS KilaccUu(PUIMpOBaTh HX, B
COOTBETCTBHUM C TPHUBEACHHBIM BBIIIEC OINPEACIECHUEM, KaK KOPOTKOKHMBYIIUE
KBa3U3JIEKTPETHI [8].

XKungkoaucnepcHble CUCTEMBI, B T.4. MOJHUMEpPHbIE T'elH, pa3IudyHble OMOJOTHYECKHE
KHUJKOCTH, COAEpP)KAT JUCHEPCHbIE KOMIIOHEHTBI, KOTOPBIE MO-Pa3HOMY BEAYT ceOs B
JNEKTpUYeCKOM  mosne.  OpraHMyeckMe€ WM HEOPraHUYECKHE  DIJIEKTPOJIUTHI,
MaKpOMOJIEKYJIbl TOJIMMEPOB-CTAOMIN3ATOPOB, (EPMEHTHI U AMUHOKHUCIIOTHI, aHTUT€HBI
BUPYCOB TMO-Pa3HOMY MEPEABUTAIOTCS IOJA BIUSHHEM TOKA, MOBOPAYMBAIOTCS U
BBITATUBAIOTCS MO Moito. llox BIMSHHEM CHII DJIEKTPUYECKOTO MOJS HPOUCXOAUT
OpPHUEHTAIMS 1O TMOJI0 JMIOJBHBIX MOJIEKYJ, YaCTHLl W MAaKPOMOJIEKYJSIPHBIX
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oOpa3oBaHUi, KBa3WJUIOJEH, MEpeMElIeHue Ha MaKpOpacCTOSIHUS (U3HUYECKUX
HOCUTEJIEH 3apsija.

B BemecTBe co3gaeTcss MPOCTPAHCTBEHHO HEOAHOPOJHOE paCIpeiieieHHe HOCUTENeH
3apsjia U MOTEHIMaNa, OHO MEPEXOJUT U3 PABHOBECHOI'O COCTOSIHUSA B HEPABHOBECHOE,
BO30Y)KJICHHOE U 3amacaeT HEKOTOpOe KOJIMYECTBO 3eKTpuueckoil sHepruu. Ilocie
CHATUS TOJSPU3YIOLIErO0 TOJI BEIIECTBO pEJaKCHUPYyeT K IepBOHAYAIbHOMY
PaBHOBECHOMY COCTOSIHHUIO, OT/IaBasi HAKOIUICHHYIO 3HEepruto. Tak Kak 3TOT Mpouecc He
MOXXET MPOU30HMTH MTHOBEHHO, OH OCYILECTBIIECTCS B TE€UEHHUE HEKOTOPOIO BPEMEHHM
paspsna. Ilpu »TOM coBepmiaercss paboTa MPOTHB CHUJI BHYTPEHHErO TPEHHUS, IO
M3MEHEHUIO MPOCTPAHCTBEHHOTO PACIOJO0XKEHMS 3apsAI0B, UX HeWTpanuzauuud v np. B
T€YeHWE BPEMEHU paspsja IO BHEIIHEW JJIEKTPUYECKOM Menu TedyeT TOK
nenossipuzauuu. KuHeTwka mpoliecca AENONSPU3aLUUA  ONPENENsieTCs] COCTaBOM H
CTPYKTYpOH BemiecTBa, (hU3WYECKOW TpUpoaod HocuTeneu 3apsiaa. s momydeHus
MH(OpPMAIMU O COCTAaBE BEIIECTBA Mbl U3YYAEM €r0 OTKIMK Ha BHEUIHEE AJIEKTPUUECKOE
Bo3jelicTBHE [D].

SIBneHne <«GanmOMUHAHMS» 3apsA/la W TOJIAPU3ALMM, XapaKTEepPHOE ISl SJIEKTPETOB,
HalJIeHO K HACTOSILEMY BPEMEHHU BO MHOTMX BEILIECTBaX U CUCTEMAaX OMOJOTHMYECKOTrO
MPOUCXOXKICHUSA. DIEKTPETHBIH IP(DEKT sABIAETCS OOLIMM CBOMCTBOM OMOMOIUMEPOB-
MOJIUMIENITUIOB, TOJUHYKICOTUIOB U  MOJHMCAXAPHUAOB, SBIAIOMIMXCA BaXXHBIMU
COCTaBJIAIOIIMMH OMOJIOTUYECKUX JKUJIKOCTEH YeI0BeKa.

buonoruyeckue >KUJIKOCTH OpraHU3Ma YeEJIOBEKa, KaK W JIPyrue >KUIKOJUCIIEPCHBIE
CUCTEMBI CO MHOKECTBEHHBIMU TPaHULIAMH pazjiesa, COCTOST M3 BEIIECTB, KOTOPHIE
paznuuHbIM  o0pa3oM BeayT ce0d B 3ekTpuueckoMm rmozne. OpraHudeckue U
HEOPTraHWYECKUE AJIEKTPOJIUTHI, MAKPOMOJEKYINbI, (EPMEHTHI, MPOCTHIE U CIOXKHBIE
O€JIKM, aMUHOKHUCJIOThI, HECTPYKTYPHBIE M CTPYKTYpHbIE O€JIKH BUPYCOB IMO-Pa3HOMY
NepeIBUTAIOTCS O] BIUSHUEM TOKA, OPUEHTUPYIOTCS B AJIEKTPUUYECKOM MOJIE.

VY CTaHOBJIEHO, YTO OMOJOTUYECKHE KUJIKOCTU OpraHM3Ma MOXHO pacCMaTpuBaTh Kak
KOPOTKOKMBYIIUE  KBa3HAJEKTPEThl, CHOCOOHbIE K 3allOMUHAHUIO 3apsga W
nongpuzat. OHUM  JAIOT  MHAMBUAYAJIbHBIE, XOPOILIO BOCHPOU3BOAMMBIE H
KJlaccuuIMpyemMble  «OTKJIMKM» Ha  BHEIIHEE MOJSpHU3yIollee  BO3JAEHCTBUE
DIIEKTPUYECKOTO UMITYJIbCa OTpeieiieHHOoM (hopmbi [3].

JIro6oii OMoNOrMvecKkuii Matepuani, HaXOASIIUICS B pacTBOpE, BHOCUT CBOM BKJAJ B
oOLIyI0 JEenoJiIpU3alMI0 B 3aBUCUMOCTH OT €ro KOH(OpPManUOHHOW OpraHu3aluu
(cTemeHW JAMCIIEPCHOCTH, KOHIIGHTPAIlMM, HAJU4YUsl THIPATHOW O0O0JIOYKH), BHUA
B3aMMOJICUCTBUSI B pPacTBOPE M CTENEHH CaMOCTOSTEIbHOCTH B OpraHU3alMu
CTPYKTYPHBIX 3JIEMEHTOB.

N3meHenne OMOXMMHUYECKOTO COCTaBa OMOJIOrMUECKUX Cpell OpraHu3Ma MoJl BIUSTHUEM
BHEIIHUX W BHYTPEHHUX OTpPULATEIbHBIX BO3JEHUCTBHI, B TOM 4YHUCIE U TpH
3a00eBaHUAX, BEAET K M3MEHEHHIO JJIEKTPETHBIX CBOICTB M pelaKkCallMOHHBIX
MEXaHU3MOB, U, CIIEIOBATEIbHO, PE3yIbTHPYIOIIEH CIIEKTPATbHON XapaKTePUCTUKH [ 8]
Teopust 351eKTpoHU3NUECKUX SABICHUN B CHIBOPOTKE KPOBHU KaK JMCIEPCHON CUCTEMBI
JOCTaTOYHO CJIOXHA.

CorynacHO METOAMKE KOMIUIEKCHBIX 3JIEKTPO(QU3MUYECKUX HCCIEAOBAHUM, KOTOPYIO
peanusyet AJIC-1, 1jig KOHTPOJISE paCTBOPOB UCIIONB3YIOT CIAEAYIOLINE TapaMeTpBhl:
YIENBbHYIO JIEKTPUYECKYIO POBOJMMOCTD C, n3MeHeHHe e€ Bo BpeMeHu C(t), CkopocTh
u3MeHeHHs dnekTpornpoBoaHoctu C/fit, 3aBUCUMOCTL C OT aMIUTUTYAbl NEPEMEHHOTO
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Toka C(A) 1 0T 4acToThI C(W) SKBUBAJICHTHYIO (IIPUBEICHHYIO) DIIEKTPOIPOBOIHOCTD | =
C/c v 3aBUCUMOCTB €€ OT KOHIeHTparuH |(c);

Tok Aenosspusanuu | (t), morapudm toka aenonspuszanuu Inl(t), momHBIA AUMIOIBHBIN
MOMEHT €/IMHUIBI 00beMa

P = JI{t)dt

apdexTrBHOE BpeMs penakcanmu t, Qaktop genomspusanuu  F o (BenuuuHa,
Koppenupytomas ¢ Bs3kocThio cuctembl, 1/F ~ h ), mepBas npousBomHas Toka
nenossipuzanun I (t)/1t;

TAHTCHC yrja IudJIeKTpudeckux moreps tgd, 3aBucumocts tgd (W) ot wacroTsl, I tgd (W)
/1t

Bce mnepeuncneHHble AJIEKTPOGU3NYECKHE TI0KA3aTed HMMEIOT CaMOCTOSITCIbHBIN
(bu3nvecKuil CMBICI U CTPOTrOe TeopeTudeckoe ooocHoBanue [10].

B nccienyemoii CBIBOPOTKE ONMPEACIISIN YACTbHYIO dJICKTPHUSCKYIO MPOoBOAUMOCTD (K),
n3MeHnenne e€ Bo BpemeHu K(t), ckopocTh W3MeHeHUs 3yeKTponpoBoaHocTH AK/it,
3aBHCHUMOCTh K OT aMmiuTyael rnepeMeHHoro Toka K(A) u ot yactotel K(W),
OKBUBAJICHTHYIO (MIPUBEICHHYIO) 3JIEKTpOnpoBoaHOCTh | = K/c m 3aBucUMOCTh ee oT
koHIeHTparui | (c)

KuneTtnka mporecca ACTONSAPU3AIMH JKUIKUX CPEll MO3BOJISIET KOHTPOJIUPOBATH HMX
COCTaB M CTPYKTypy. KpuBas 3aBUCHMOCTH TOKa JCTOISIPU3AIUN OT BPEMEHH HUMEET
XapaKTepHbIE MPHU3HAKH, COBOKYIMHOCTh KOTOPBIX OMPEAEISICTCS TUIIOM HCCIIEITyeMOTO
BEIIIECTBA.

JUist  muiockonapaliieNbHbIX  3JEKTPOJOB JIMIOJbHBIA MOMEHT €IMHHIBI 00bEMa
YHUCJICHHO paBEH TOBEPXHOCTHOW IUIOTHOCTH 3apsijia, BO3HHKIIETO BCJCICTBUC
noJisipu3aru [1].

[Ipu xopoleM KOHTAKTE JJIEKTPOJOB C MOBEPXHOCTHIO (2 MMEHHO 3TO HAOIIO/IaeTCs B
HAllleM Clydae W3y4YeHUs mojsipu3annoHHbix mporeccoB B JKJIC) mnoBepxHocTHas
IUIOTHOCTD TOJISIPU3AIMOHHOTO 3apsijia paBHA IUIOTHOCTH 3apsijia, WHAYIIUPOBAHHOTO Ha
DIIEKTPO/IaX. YMEHBIICHUE BCIEACTBUE PEJIaKCAIlMH JMIOJBHOTO MOMEHTa BEIIeCTBA,
HAXOJSIIETOCS B OJCKTPUYECKON sYeliKe, MPUBOAMT K YMEHBIICHUIO 3apsijia Ha
3JIEKTPOAAX, U IO BHELIHEHN LIENIN TEYET AJIEKTPUYECKUN TOK:

. dP(1)
)= _—>~
it TR

rae j(t)-miotHocTh ToKa, P(t)-moaHbIi AMIOIBHBIH MOMEHT €IUHUIIEI 00bEMa B MOMEHT
BpeMeHHU t OT Havana paspsaa.

N3 dopmynsr (1) wmmeeTcss cClneACTBHE, KOTOPOE IO3BOJSET OOBSICHHUTH MHOTHE
npeumyniectsa Meroga HWMTJl. Cuwnras, 4rto pacnaj MNOJAAPU3ALUU  OINHKCHIBAETCS
skcrionenToi P(t) = PO exp(-t/t), uto BepHO B mojaBJIsionieM OOJNBIIMHCTBE cliydaes [2],
u3 (1) monyyaem:

dP Py - V
Iy=—-=—"" {/r=Iexp(-t/7)
dt T )
['ne PO-monsipusaiust B HavyaabHbI MOMeHT BpemenH, |0 u | (t)-HauanbHOE U Tekyiee
3HAYEHHUs TOKa JenoJisipu3anui, t-BpeMs penakcauuu
OTtcroa MOKHO MOTYYHTh!



t
Inf(f)=Ini,—=—

(3
O10-ypaBHeHHE TpsiMoii. OOpaTHOE 3HAYCHUE TAHTCHCA yIJia HAKJIOHA PaBHO BPEMEHH
penakcaiuu, KOTopoe ABISIETCSA BaKHENHIIEN CTPYKTypHOU XapakTepuctukon KJIC.
Kak crnenyet u3 ¢gopmyinsl (1), mo ToKy ASHONSIPU3ANIE MOXHO ONPEACITUTh MOTHBIN
MOJIAPU3AIMOHHBIN 3apsa B MOMEHT (t1) (qumojbHBIA MOMEHT), €CJIM BOCIIOJIb30BaThCS

bopmyioit (4)

P(t) = TI (1)t
i (4)

Benmuunna nonspuzaliioOHHOTO 3apsna U 3(QPEeKTUBHOE BpeMsl pellaKCailvu, SBISSICh
XapaKTEPUCTUKAMHU TIPOIEcca ASMONISIPU3AINU, ONPESISIOTCS COCTAaBOM U CBOMCTBaMU
PACTBOPEHHBIX OCJIKOB U AJIEKTPOJIUTOB B CHIBOPOTKE KPOBU U X KOHIICHTpAIUEH.
HaGmonaembie 3ddexThl U XOJ KpHUBBIX ACMOJSIpU3AlMM, KaK MOKAa3aHO CHEIUaJIbHO
MPOBEJCHHBIMHU dKCIIEPUMEHTaMU [6], He CBsI3aHBI € MPOIECCAMH, MPOUCXOAIIMMH Ha
ANEKTPOAaX MPHU MPOXOKIESHUH TOKA, a 00YCIOBIECHBI MPUCYTCTBUEM B CUCTEME YaCTHIL
nuctiepcHoit dasbl. [onspuzanus-nenonspuzanus XKJ[C oTHocUTCS K 00beMHBIM, a HE K
MOBEPXHOCTHBIM 3(pPeKTaM 3JIEKTPUUECKOr0 MOJIsl B BEILIECTBE.

Paznuuus B nporeccax Aenoisipu3aiuy pa3aundHbIX JUCIEPCHBIX CUCTEM ONPEIesIOTCS
pa3IMuMsIMHU B CBOMCTBAaX 4acTUIl AUCHEPCHON (a3bl, U pa3IUyUsIMH BO BHYTPEHHUX
B3aUMOJICUCTBUIX MEXAYy HUMH. MIMeHHO 3TO ompenenser 3HaunMoctb merona MT/]
T OMOMETUITUHCKUX MPpHIIoKeHuH [3)].

Beipaxenust (1)-(4) namucaHbl JJI1 WACATBLHOTO Ciydash JCHCTBHS B HCCICIyeMOU
CHUCTEME OJTHOTO MeXaHW3Ma MoJisipu3anuu. Takoil MexaHu3M XapaKTepeH JJis CPEeTHUX
MOJIEKYJ, HaXOISIIMXCSA B COJbBAaTHOM oO0ojouke. B peanbHBIX pacTBOpax Bcerja
JEeUCTBYET OJHOBPEMEHHO HECKOJILKO MOJISIPU3AIIMOHHBIX MEXaHU3MOB.
PesynbTupyromee  2MEKTPUYECKOE  MOJIE  MOJYYEHHOTO  KOPOTKOXKHUBYILETO
KBa3HMAJICKTpPETa IMOJy4aeTcsi CYMMHPOBAHUEM HE3aBUCHUMBIX DJIEKTPUUECKUX TMOjen
BCEX MOJSIPU3ANMOHHBIX MoAcucTeM. KuHeTHka Bo3BpaTa KaxkJ0u U3 MOJISIpU3aIIMOHHBIX
MOJACUCTEM K PAaBHOBECHOMY COCTOSIHUIO OIpEesieTcs JACHCTBUEM TJIaBHBIX CHII
JAHHOM IOJICUCTEMBI:

ke
P = Zl p,,exp(—t/z:)

= , ()
a
[=3 1 eXp(—t/7)

=l (6)
I'me POI, 10i, ti — Bemu4uHbI, ONpe/IeISFOIINE TOBSACHUE CUCTEMBI Ha | — TOM ydJacTKe.
DOKCHepUMEHTAIbHO HAa0II0aeMOil BETUUMHOM SIBISETCS TOK JAEMNOISPU3ALNUU, KOTOPBIM
onuchiBaeTcs BbipakeHneM (6). HemocpencrtBenHno mnpeoOpasoBath (6) k Buay (3)
HEJb3s1, OJTHAKO HAKOIUICHHBIN B XOJI€ JUIUTEIbHBIX MCCICIOBAHNN IKCIIEPUMEHTATIbHBIN
MaTepHall TO3BOJISET CIeIaTh CICIYIONINE BEIBOIBI:
N3meHeHne CBOWCTB OMOJIOTMYECKHX >KUJIKOCTEH OpraHu3Ma 4elioBeKa B Ipollecce
CTaOWIM3alMi WIA TNpU 3a00JIEBaHUAX COMPOBOXKAACTCS (POPMHUPOBAHUEM HOBBIX
CTPYKTYPHBIX 00Opa30BaHWil M TMOJSPH3AIMOHHBIX MEXaHH3MOB. DTO MPOSIBISICTCS B
M3MEHEHHUH YHCiIa XapaKTePUCTUICCKUX 00J1aCTel 1 BPEMEH pPelIaKCallHH.
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Buza xpuBo# nenosspusanuu ABISIETCS UHIAUBUAYAIbHOW XapaKTEPUCTUKON BEILECTBA.
KpuBas 3aBHCUMOCTH TOKA JIENOJSAPU3ALUHA OT BPEMEHH UMEET XapaKTEPHbIE MPU3HAKH,
COBOKYIIHOCTb KOTOPBIX ONPENENAETCS KOMIOHEHTHBIM COCTaBOM M CTPYKTYpOM
HCCIIEyEMOU AUCIIEPCHON CUCTEMBI.

ChIBOpPOTKAa KpOBHM MMEET Ha JIOTapu(PMHYECKOM KPHUBOW AEHOJSPU3ALMNH HECKOJIBKO
OTYETJIMBO BBIPAKEHHBIX JIMHEWHBIX YYaCTKOB. JTO O3HAYaeT, 4TO B OOIIEM Mpolecce
paspsiia CUCTEMBI B OTJI€JIbHbIE MHTEPBaJIbl BPEMEHU MpeolIaatomiee BIUIHUE UMEIOT
T€ WM UHBIE CTPYKTYpPOOOpa3yrolle MEXaHU3Mbl, KOTOPbIE BHOCST, COOTBETCTBEHHO,
OCHOBHOM BKJIaJl B IENOJIApU3ALIMI0 00pa3ia.

OKCIEpUMEHTAJIBHO TOJIydyaeMasi 3aBHCUMOCTb TOKa JENOJSApU3aALUMU OT BpPEMEHHU
ONMHCHIBAET KUHETHKY Ppa3BUTUS COBOKYNHOCTH OBICTPO M MEMJICHHO MEHSIOIIUXCA
nporeccoB. Ha BBIIENEHHBIX MHTEpPBajax BPEMEHHM paspsia OJWH W3 WICHOB
nocneaoBarenbHocTeit (5) u (6), moodyepeIHO, 3HAYUTEIBHO MPEBBIMIACT MO BETUUHHE
OCTAJIBHBIE, U MBI UMEEM

-exp(-t/ti) » Poi exp(-t/ti) as ti <t <ti+1. (7)

COOTBETCTBEHHO:

| » 101 exp(-t/t) ; Inl(t) » InI01 -t/ t1 ma tl <t < t2,

| » 102 exp(-t/t2) ; Inl(t) » INI02 —t/ t2 qs t2 < t < 13, (8).

| » 10k exp(-t/tk) ; Inl(t) » INIOk —t/ tk mms tk <t < tk+1.

[Ipu 3TOM MBI TpeHeOperaemM HENMHEHMHBIMH S(PPeKTaMHu MEePeXOJHBIX MPOLIECCOB.
[Monyyennas cuctema ypaHeHuil (8) rpaduyecku mpencTaBisSeTCs] B BHIC JIOMAHON
quHuK. Ha kaxaom W3 JIMHEWHBIX YYaCTKOB JOCTYIIHBI OIPENEIIEHUIO <JIOKaJIbHOE»
BpeMs pejlaKCcalliy, Hayajao U KOHEL MHTepBaJa.

[lonyyeHHast cucteMa ypaBHEHUU MO3BOJISIET TpaUyecKd aHAIU3UPOBATH JIOMAHYIO
nuHuto. [Ipu 5TOM Ha KaXKA0M U3 JIMHEMHBIX YYaCTKOB IOJIYYEHHON KPUBOM JOCTYIIHBI
ONPEACICHUIO JIOKAJbHOE BpEMs peJlakcalluy, Hayajo M KOHEell MHTepBajia
JETOJIIPU3ALIAY.

Tok nenonspusanuu, KOTOPBIM B TEUYEHHMM BpPEMEHHM paspsga pEerucTpupyercs
MHKPOAMIIEPMETPOM CTAHOBUTCS XaPAKTEPUCTUKONU UCCIIETYEMOM CHIBOPOTKHU.

C maTemMaTH4eCKOW CTOPOHBI, B pe3yibTaTe pelieHnus rpaduyeckuM CriocoOOM CHUCTEMBbI
YPAaBHEHHM TOKa JENOJSpU3ALUU KaKJIOW CBIBOPOTKM KPOBHU, PpPE3YJIbTUPYIOLINE
rpaduky xapakTepusyercs psSaOM MNPU3HAKOB, KOTOpPbIE MOANAIOTCS KIacCH(PUKALMU
(u3ruObl, TPSIMOJNMHEHHBIE  Y4YacTKH, VyIJIBI  HAakiIoHa W.T.g). Kaxkneni u3
PETUCTPUPYEMBIX IMPHU3HAKOB HMMEET CBOKO 4acTOTY M 3HAYMMOCTh. B mporpaMmHo-
annapatHoM komruiekce AJIC-1 Meron Jaenosispu3alii UIpaeT poJib OCHOBHOIO
nHArKaTopa. OH 1aeT Ka4eCTBEHHYIO M KOJIMYECTBEHHYIO OLICHKY CBHIBOPOTKH KPOBU U
oInpeJeNsieT COOTBETCTBHE €€ 00paslly, HEe COJEpKallleMy aHTUT'€HOB BHUpYcCa TenaTuTta
C. Te wnu uHBIE OTKIOHEHUS OT HOPMBI, BCE BHMJIOW3MEHEHMS KPUBOW OTPAKAIOT
MPOUCXOAIINE U3MEHEHUS B CTPYKTYpPE CHIBOPOTKH B COOTHOUIEHUSIX MEXAY COO0Oi
OCHOBHBIX KOMIIOHEHTOB WJIM OEJTKOBBIX KOMIUIEKCOB.

Bun xpuBOi Jenonspu3aluy 3aBUCUAT OT CTEIEHW BBIPA)KEHHOCTH BOCHAIUTEIBHBIX
U3MEHEHU B CBIBOPOTKE KpOBHU. XapaKTEPHbIM IPHU3HAKOM SBJISETCS HaJIU4Yue
HECKOJIBKMX YETKO BBIPAXKEHHBIX JIMHEHHBIX YYacTKOB. OTO CBHUJAETENBCTBYET O
HaJU4YUU B CHCTEME HECKOJIBKMX pEJIAKCAllMOHHBIX IOACUCTEM WM TpYII
reTepOTreHHbIX OETKOBBIX MOJIEKYII.

Paznuunble 3a0o0sieBaHUS BBI3BIBAIOT 3HAUWUTENbHBIE H3MEHEHHUS B OHMOXUMHYECKOM

COCTaBe KPOBU U B COOTHOIICHUSX MEXAY COO0l OCHOBHBIX AJIEMEHTOB, KOTOPBIE B TOU
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WIM MHOW CTENEeHH BXOIAT B CHCTEMOOOPA3yIOIIME MOJISPU3ALUOHHBIE MEXAHU3MBI.
3aKOHOMEpHbIE H3MEHEHUs HaOJMIoNaloTCs TakkKe W I 3apsAJHOM  4acTH
MOJIAPU3ALMOHHON  KpuBOW.  3a0oieBaHusT  BBI3BIBAIOT  M3MEHEHHE  OOILIEro
MOJIAPU3ALMOHHOIO 3apsiia B CpPaBHEHUU €O 3A0pOBbIMM JtoAbMU. Knaccupuuupys
HaOJI01aeMble U3MEHEHMSI, KOJJMYECTBEHHO OLICHMBAsl PErUCTPUPYEMbIE€ OTKIOHEHUS OT
ATAJIOHA, HCIOJIB3YIOT JJIEKTPETHbIE CBOMCTBA JUIsl JAMArHOCTUKHM — Pa3IMYHBIX
[IaTOJIOTMYECKUX COCTOSHUM.

C ToukM 3peHHs 3a7ad YUCTO (PU3MKO-MATEMATHUYECKOrO ONMUCAaHUA U (HOPMYITUPOBKU
KJIACCU(DHUKAIIMOHHBIX TMPU3HAKOB KPOBb M CHIBOPOTKA KPOBU MPEACTABISAIOT COOOM
Oonee ymoOHble 00BeKTh, ueMm TexHosoruueckue KJIC. Xumudeckuil cocras,
JUCIEPCHOCTh, TPAHULIBI pa3fieia Y HUX KOJEeOJIIoTCS B JOCTATOYHO Y3KUX Mpeaenax
OKOJI0O HOPMATHUBHBIX I[IOKa3aTeJIe; UMEIOTCS YK€ OIpeAesIeHHbIe CTaHIapTHBIMU
METOJAaMH JIOMYCTUMbIE HMHTEpPBAJIbl OTKJIOHEHUN MpU pPA3NTMYHBIX 3a007€BaHUAX, a
Takke 1nmo Bo3pacty u mnoay. Ilpumenenme AJIC-1 k wu3yueHHIO OHONOTHYECKUX
KHUJKOCTEM  YEJOBEYECKOT0  OpraHu3Ma  CO3/JaeT  NPUHUMUIIMAIBHO  HOBBIE
JTUArHOCTUYECKUE BOBMOXKHOCTH.

Ba)XHOCTP  MOJYyYEHHBIX MPAKTUYECKUX PpE3yJbTAaTOB  MCIOJB30BAHHMS  HOBOIO
U3MEPUTEIIBHOIO CPEACTBA IOAYEPKUBAeTCA TeM, 4To Mun3apasom Pb BeinaHo
peructparnuontoe ynocropepenue (MMT Ne UM — 7.1501 ot 22.08.2000 r.) Ha HOBOE
U3JIeNue MEJUIUHCKON TEXHUKHU — MpUuOop «AHanu3zaTop aucnepcHbix cuctem» AJIC-1.
C uenplo HccneqoBaHUs pacHpoOCTpaHEHHOCTH BUpyca renaruta C cpely MalueHTOoB ¢
pEBMAaTUYECKUMH 3a00J€BaHUAMM MPOBEJAEHBl TPAJAMIMOHHBIE M TEPCHEKTUBHBIE
Metobl nuarnoctuku HCV-undexuuu.

Hccnenyemas rpynma BkiIovana /6 MalMEeHTOB, UMEIOLIUX CYCTaBHOW cuHApoM. Bce
CBIBOPOTKM KpPOBM TMALMEHTOB OBbUIM MOABEPTrHYTHl 3JIEKTPETHOMY  aHaJuU3Yy,
NpEACTaBIAIOIIEMY  COOOM  MONSpU3ALUIO uccienyeMon CBIBOPOTKH B
MJI0CKOIapaieIbHOM KIOBETE C MOCIAEAYIOIUM U3yYEeHUEM TOKa pa3psiaa odpasua.
JlaHHBIM METOJOM MpEeABapPUTEIBbHO OBLIM HCCIEAOBAHbI CHIBOPOTKH KpoBu HCV-
no3uTHBHBIX (00bHBIX XI'C) 1 HCV-oTpuIlaTeIbHBIX MalMEHTOB (JOHOPOB) C IEbIO
BBISIBJICHUSI MX JICTIOISIPU3AIMOHHBIX pa3iuuuii (puc. 1).
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IPuc. 1. VYcpenHenHsle KpuBble
Toka nenossipusaruu npu HCV -nonoxurenbupix 1 HCV-oTpuiiaTenbHbIX MalIMEHTOB

rane HCV-nonoxurensuble — BepxHsis kpuBasi; HCV-oTpuliatenbHble — HUKHSS KpUBast
[lonyyeHHble JaHHBIE BHECEHbl B CHELHUATU3UPOBAHHYIO JKCIEPTHYIO CHUCTEMY,
peanuzoBanHyio B AJIC-1, mo3BOMSIONIYIO OIICHUTh BHOBb TMOCTYIMAIOIIUE JaHHbBIC
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MyTEM COIOCTAaBJIEHUs ¢ 0a30M JaHHBIX METOJOM OLEHKH OTKJIOHEHUH OT CPEHEr0, YTO
MOXXET HCMOJb30BaThbcsl B AU PEpeHIHATbHON AMarHOoCTUKE 3a00JieBaHUM 1O
PENAKCAalMOHHOMY CIIEKTPY HCCIEAYyEeMbIX ChIBOPOTOK. Mcmonb3ys cnoco® BbIUMTAHMS
curHaia stanona (3goposble /| XI'C) M3 aKTMBHOTIO CHTrHajia, BO3MOXKHO BBIJCIICHUE
TPyNI TO POJCTBEHHBIM TNpHU3HAKaM BHUJA KPUBBIX. VHAMBHIyalbHBIE HapaMeTphl
(k03 pHIMEHTHI) IKCTOHCHIIMATBHOTO PA3JIOKEHUS Ui OOJIBHBIX JIFOJIEH yCTOWYUBO
BBIXOJSIT 3a MpeJesibl MHTEepBajia JOMYCTUMBIX 3HAYEHUMW, 3apEerUCTPUPOBAHHBIX IS
KOHTPOJBHOM TIpynmbl 3J0pPOBBIX JHI, a pa3inyusi B OHOXMMHYECKOM COCTaBe
CBIBOPOTOK KPOBU BEIYT K U3MEHEHUIO PEIaKCAMOHHBIX MEXaHU3MOB, OTOOpaKaeMbIX
KpUBOM TOKa 3apsija-pa3psia B Cpefie dJIeKTpeTa.

[lony4yeHHsle pe3ynabTaThl MOKa3bIBalOT, 4To mnpu npumenHenun AJIC-1 cozparorcs
XOpOIlIKE BO3MOXHOCTU M U PepeHIMalIbHON AUArHOCTUKM M CUCTeMaTU3aluU
3a00seBaHUI MO IEKTPOPUINOIOTMUECKUM CBOMCTBAM CHIBOPOTOK KPOBHU.

JlaHHbIe TOKA AENOJSpU3aLUUd MU3MEHSIOTCS NMPU Pa3IMYHBIX 3a00J€BaHUAX U BCerjaa
OTJIMYAIOTCS OT BHJIA YCPEIHEHHBIX KPUBBIX ACMOJISPU3ALUU KOHTPOJBHON TPYIIHIL.
Paznuuust B NONASpU3aLIMOHHBIX KPUBBIX HAOMIOIAI0TCS B 3apsIHOM U pa3psIHOM dacTsxX
CIEKTpa MpHU Pa3IUYHbIX HO30JO0Trn4YecKux ¢opmax 3aboneBanus. Hamu otmedeHo, 4To
Ha KMHETUKY AENOJSPU3ALUU BIUAIOT, IOMUMO HO30JOTHYECKON (OpMBI 3a00JI€BaHMS,
BO3pacT OOJBHBIX M CTENEHb aKTUBHOCTH 3a0oiieBaHMs. ChIBOPOTKA KPOBHU 30POBBIX
JIOHOPOB MMEET CYIIECTBEHHBIE Pa3iuyMsi OT TOKa JEMOJSIPU3ALUU ChIBOPOTOK KPOBH
IpU Pa3IMYHOM PEBMATOJOTMYECKON MATOJOIMH, MPUYEM JIUIUPYIOIYI0 MO3ULHUIO
3anumaroT [ICII u CKB. Teopus 351eKTpeTHOTO aHalIn3a MO3BOJIMIIa O0BICHUTH MHOTHE
3¢dexTsl  MOBeNEHUA  KpUBOW  H3MEpPEHUs, B TOM  YHCIE  3aBHCUMOCTD
ANEKTPONPOBOJHOCTH OT aAMIUIUTYIIbl TOKa BO3AEHCTBUSA. DTO OOBSACHAETCS TEM, YTO
U3MEPEHUs DIJIEKTPONPOBOJHOCTH MOXHO BBINOJIHUTH C BBICOKOH TOYHOCTHIO,
MO3BOJISIIOLIEH BBIJIETUTh J1a)K€ CaMble Majible OTKJIOHEHHUS IpaduKka perucTpupyeMbIx
KPHUBBIX B 3aBUCUMOCTH OT MpUCYyTcTBUs aHTHUreHoB BI'C.

Ananuzatop paboraer c OaHKOM JaHHBIX, MOJy4YaeMbIM M HaKallJIUBA€MbIM
nosib3oBaTesnieM. baHk JaHHbIX B BuAe (ailoB (GopMHUpPYETCS MyTEM HU3MEpPEHUs
ANEKTPO(YU3NOJIOTHUECKUX CBOMCTB CHIBOPOTOK, MOJACIHUPYIOUIUX TE€ WIM HUHBIE
M3MEHEHUs] KOMIIOHEHTHOro coctaBa. Mogenupyss B J1a0OpaTOpPHBIX — YCIOBHSIX
MOCJIEIOBATENBHO 3Tanbl M3MEHEHUH KOHUEHTPALMH AJIEKTPOJIUTOB WM BEIUYUHY
BUPYCHOW HArpy3Kd CBHIBOPOTKH KPOBH, KOMIUIEKC (POPMUPYIOT HAOOp ATaJOHHBIX
¢aiinoB B BuAe KpuBbIX. llpenenbHble KpUBbIE, COOTBETCTBYIOIIHME OIpPEACICHHON
KOHLEHTpAIH, CO3/1al0T 001aCTh ONTUMAJIbHBIX 3HAYEHHH.

Henocratkom naHHOM mpoueaypbl aHaiW3a SBISETCA OYEBUAHAS CYOBEKTHUBHOCTD
BbIJICTICHHS] HTHPOPMATUBHBIX YYAaCTKOB Ha KPUBBIX, B 3aBUCUMOCTU OT KBalU(UKALIUU
uccienosarenss. B AJIC-1 peanu3zoBaHa cCTaHJapTH30BaHHAs aBTOMATHUYECKas
Kjaccu(ukanuss KpUBBIX JIETIOJSIPU3ALUMUA  METOJAaMU JIMHIBUCTUYECKOIO AaHAJM3a,
MO3BOJISIIONIAsL €JUHOOOPA3HYIO0 OLIEHKY HM3MEPEHHBIX 3KCHEPUMEHTAIbHBIX JIaHHBIX.
Orta npoleaypa Urpaet poib CBOEOOPa3HON « MPOTPaMMHOM CTPEIKK», HaNpaBiIsoLen
JEUCTBUS UCCIIEA0BATENS B IPABUIILHOE PYCIIO.

Tok nenonspuzaumu npu PA y HCV-monoxuTenabHbIX MNAalMEHTOB HMeeT Ooliee
BBICOKME 3HAauY€HHUA, YeM MpH peakTUBHOM aptpure. [Ipm oOoux 3a00J€BaHUSIX TOK
JENOJIIPU3aLMHA 3HAYUTEIBHO MPEBBIIIAET HOPMAJIbHbIE BEIMYUHBI, YTO, 1O-BUIUMOMY,
CBS3aHO C PA3JIMYHBIM OEJIKOBBIM COCTAaBOM CBHIBOPOTOK KPOBHM U MpeoOialaHueM Ipu
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PA  KpymHbIX  MOJEKYyJd  HMMMYHOIVIOOYJIMHOB,  MPENSTCTBYIOLIUX  OBICTPOM
JENOJIIPU3ALNH CBIBOPOTKH Y OOJBHBIX ¢ UMMYHHOM MaTOJIOTHEH.

Pa3znuunbie 3a00€BaHUs BBI3BIBAIOT U3MEHEHUE OOIIETr0o MOJIAPU3ALMOHHOIO 3apsija B
CpaBHEHUHU C KOHTposeM. llpuuem oOmuid mpupoct npu XxpoHuueckoMm renatute C c
BBICOKOM akTuBHOCTBHIO coctaBisger 20%, mpu OA-5 — 7 %, a mpu CC
3apErucTPUPOBAHO YMEHBILIECHHUE 3apsia HUXKe KOHTPOJIA. ChIBOPOTKA KPOBU OOIBHBIX C
CKB wumeer ypoBEeHb MOJSPU3ALMOHHOTO 3apsla 3HAYMUTENIBHO BBIIIE HOPMBI M
CONoCTaBMMa C YpoBHeM mpupocta noreHuuana npu XI'C ¢ BBICOKON CTENEHBIO
akTUBHOCTU. [lo HamMM NaHHBIM, HAJIMYUE B Cpele KPYMHBIX MOJEKY1 B OoJblueil
CTENEHU OTBEYAeT 33 KUHETHKY pa3psiaa. Tak, MpU HCCIEI0BAHWU Ha JJIEKTPETHOM
aHanau3atope ChIBOpOTOK KpoBu OonbHbiXx PA ¢ HCV-nonoxurensuoit u HCV-
OTPULATEIbHBIMH PEAKIUSAMU Mbl OOHAPYXWJIM MUHUMAJIbHBIE OTJIMYMUS KPHUBBIX B
CpelHEe W HWXKHEH dYacTiaxX CcHekrpa Mexay coboi. JlanHbli (akT MOXeT
CBUJICTEJILCTBOBAaTh B TOJIb3y IPUMEHEHHS METOAA DJIEKTPETHOIrO aHAIM3a IS
JUArHOCTUKHU Pa3jIMYHbIX HO30J0rnyeckux ¢opMm 3a0oneBaHui, a Takxke s
Bepuukauu BupycHoro renatuta C.

Takum o00pa3zoMm, B OCHOBE pabOThl aHaIM3aTOpa JIEKUT MPUHLMI HAIOXKEHUS
ANEKTPOMAarHUTHOTO BO3MYIIIEHHS Ha BEIIECTBO B 3aMKHYTOM OOBEME C MOCIEAYIOIIEH
perucrpanueil M M3y4eHUEM OTKIMKA Cpeabl. ANpoOMpPOBaHHBIA METOJ MO3BOJISIET
UAEHTU(PULIMPOBATh PACTBOPUMBIE aHTUTEHBI BUpYca renatuta C B CBIBOPOTKE KPOBH, B
rpynne OOJIbHBIX PEBMAaTUYECKUMHU 3a00JIEBAaHUSIMU U YCTAHABIMBATH JIONOJHUTEIbHBIE
g depeHnrnanbHO-MarHOCTUYECKUE Pa3Inyusl IPU PEBMATUUYECKHUX 3a00JI€BaHUSAX 11O
TOKY JEIOJISIPU3ALINH.
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