eopusa U KOHCmpyupoearnue

A.B. lyHaeB, E.A. XepebuoB, [.A. PoratkuH

METOAbl U NPUBOPbl HEMHBA3UBHOW MEOULIMHCKOW
CNEKTPO®POTOMETPUN: NYTU OBOCHOBAHUA
CNELUUNANIM3NPOBAHHbIX MEAUKO-TEXHUYECKUX TPEBOBAHUW

AHHOTALUA

B pauHolt ctaThe NpCaJIOKCHbI JaJyIbHEHIIHE HYTH PaA3BHTHS HdYUHOTI'O MMOJAXO/id K 000CHOBAHITNIO CHCIIHWIN3HPO-
BAHHBIX MCIHKO-TCXHHUYCCKHX T})CGOB&IH{ﬁ K l'IpH60p'dM HCHHBA3HBHON MEIHIMHCKOH CIICKTPO(I)O'[‘OMC'I‘pHll Ha MnpH-
MEPE PCLICHHA 3a/1daUM PpETHCTPALIHH AHHAMHKH U3MCHEHIH HApaMETPOB MUKPOUHUPKYIALIHHE KPOBIT ITPH TTPOBEICHIHIH

NpoLEeAyp HU3KOHHTEHCUBHON JIA3¢PHOI TEPAIIHH.

Kiru4esble cjioBa: HEHHBA3HBHAS MEAHLIMHCKA CHCKTPO(I)OTOMCT})MS{, Jaseptds A0IIEePOBCKAs! (I)JI()yMCTpHSI, HIT3-
KOMHTCHCHBHAA JTA3€PHASA TEpannusd, MEAHKO-TEXHHUCCKHE TDC6OB'dHI/IH.

B nocieaHue rofibl Ha peIHKC MCIMLUMHCKOM TCX-
HUKH CTaJIO MOSIBJISITHCS OOJIBIIOC KOJIMYECTBO TIPH-
OOpPOB ISl ONTHUCCKONH HCHUHBA3UBHOM AUATHOCTH-
KH, B TOM YMCJIC JIA3CPHOM, TJIC HCTOYHUK H3JIyuc-
Hus — nasep [1]-[3]. U3 Bcero MHOroo0Opa3us npubo-
POB JIAHHOTO KJjlacca Haubosec MHOTOUYHCIICHHYIO
rpynny o0OpyA0BAHHS COCTABISIIOT MPHOOPLI, pea-
JIM3YIONIME TAK HA3BIBACMYIO HJICOJIOTHIO /HCHIBUZ UG-
nott Meouyuiickoti cnekmpochomosempuu (HMC) [2],
KOI'/la ONTHYECKUMH MCTOAAMM in Vvivo, OC3 B3SITHS
KaKHX-THOO OMONTATOB W/MUJIM AHAIM30B KPOBH, B
JOCTYIHBIX JUJIs1 OOCJICAOBAHUS YHACTKAX TeJld IALlU-
cHTa (KOoa, TTOJIOCTh pTa U JpP.) OLICHUBAIOTCS YPOB-
HU H JIMHAMHKA HAKOIUJICHUA TCX WJIH UHBIX OHOXH-
MHYECKHUX COCTABIISIIONINX: OKCHUICMOITIO0HHA KPO-
BH, KOJIJTaI€Ha COCAMHUTEIIbHON TKAHU, JTUTTODYCIH-
Ha, NADH u 1. 1. Hau6onee MHOroobenaonmm
HarpasJeHUCM pa3BUTHs mpudbopoB HMC sBmsiior-
Csl CErOJHsI MHOTO(YHKIIMOHAIBHBIC JTA3CPHBIC HC-
WHBA3UBHBIC JUATHOCTUYCCKHC KOMIIJICKCHI
(MJIHAK), coueTaHHO pcaju3yIolHe Ha CAMHOM
obopynoBaHuHU paszHbic McToabl HMC [4]: nasepHyio
norutepoBekyio dnoymerpuro (JIAD), onTuueckyio
TKaHeBYy1o okcumeTpHio (OTO) u np. OT0 1103BOJIA-
€T BpauaM HE IMPOCTO NMoJy4aTh apUPMETHUCCKYIO
CYMMY JHATHOCTHMYCCKOW MHMOPMALHU, KOTOPYIO
MOXHO ObIIO ObI COOPATH KaXXABIM OTACIBHBIM Me-
TOIOM, a ITPOBOJAUTH JOCTATOYHO MHOTOILIAHOBBIC,
byHKUHOHAaNBHBIE 0OCIeIOBAHUS MAllMCHTA, Ha-
MpaBJICHHBIC HA BBISIBJICHUC TOHKUX WHIAHBUOYAllb-

HBIX OCOOCHHOCTCH B KPOBOCHAOKCHHH H McTabho-
JIM3MC TKAHCH ¢ MCIMOJIb30BAHHCM OJIHOBPCMCHHDBIX
1 COBOKYITHBIX JUATHOCTHUYCCKHUX JIaHHBIX 110 pa3-
HBIM JIHATHOCTUUCCKHUM MCTOJIMKAM M KaHanaM [5].

Mexay TeM yKa3aHHbIC JIMATHOCTHUYCCKUC TTPH-
OOPHI 10 MOCIICAHCTO BPCMCHH BO BCCM MHUPE CO3/14-
BAJIUCh OOJILLICH YACTHIO ONBITHBLIM (3MITHPHUYCCKHUM)
NyTeM, B OTCYTCTBHU CKOJIBKO-HHOY/IH CCPBC3HO PO~
pabOTAHHOH U CUCTCMATH3HPOBAHHOI TCOPHH I1PO-
CKTUPOBAHHS U KOHCTPYHPOBAHHS TAKHX CHCTCM.
TeopeTuycckue OCHOBBI MOJICTTHPOBAHHS, MCTPOJIO-
I'MYCCKOM ATTCCTALIMU U TTOBEPKU TAKHX HPHOOPOB
HAXOJSATCS ITOKA B 3a4aTOUHOM cocTosiHUM. [Ipak-
THYECKH TTOJIHOCTHIO OTCYTCTBYIOT HAYYHO OOOCHO-
BaHHBIC MCTOAWKH, MMO3BOJISIIOLIMC I'PAMOTHO (op-
MYJIHUPOBATH CIICUUATIU3UPOBAHHBIC MC/IMKO-TCXHH-
yeckue Tpebosanus (MTT) k nmapamerpam JiHarHo-
CTHYECKOM  anmapaTypbl  Ha  3Talnc  cc
NpocKkTUpoBaHusl. Hanpumep, coBepIICHHO OTCYT-
CTBYIOT B JIUTEpaType peKOMEHIAIIMH H 00OCHOBA-
HUE BBIOOpA HEOOXOAUMOTO KJIacCa TOUHOCTH IIPH-
6opos HMC.

Henasno B pabote [3] 6611 paccMOTPCHBI TCO-
peTHYECKHC BOMPOCHI (GPOPMAIM3ALMH ITPCIAMCTHOI'G:
MpeACTAaBICHUS AUArHOCTHUYeCKOoH 3anaun B HMC,
pa3paboTKu CTPYKTYPHO-(PYHKLIMOHAJIBHOM CXCMBI
U (GU3MKO-MATEMAaTHUCCKOH MOJACIH NpUOOpOB
HMC na npumepe o6o6uieHHoro MJIHIK npume-
HUTEJIBHO K CAMbBIM OOILIMM 3TallaM UACHHO-TEXHU-
YCCKOTO MPOCKTUPOBAHUS U KOMIIJICKCUPOBAHUSA
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TaKHX MPHOOPOB B LCAOM. A B CTaThe [6] aBTOPBI
paccMOTpEIH € IMO3ULMH TaK HA3BIBAEMOTO onepd-
YUONAILII020 HOOX00d HCKOTOPBIC KJIIIOUCBBIC OCOOCH-
HOCTH MCTPOJIOTHH usMepeHuii in vivo B HMC. Lenb
JTAHHOMW CTATBU — MMOKA3aTh JAJIbHEUUIUC NTYTH pPa3-
BUTHUSI HAYYHOTI'O NOJIX0Ja K OOOCHOBAHHIO CIICHHA-
a3upoBaHHbIX MTT k nmpudopaM maHHOTO Kilacca,
B U4CTHOCTH crcuHann3upoBaHHbiXx MTT merpolio-
I'MUCCKOTI0 INIAHA, HA TPUMCPC PCLICHUS [TPAKTHYECC-
KOH JIHaTHOCTHYECKOH 3a/lauu — PCrUCTPALIHH MC-
togaMu HMC nMHAMMKM W3MCHEHHUH ITapaMCcTpOB
MHKpOUHPKYIIUHH KpoBU (MLUK) nipu nposcacHuu
CCAHCOB HH3KOMHTCHCUBHOM JIAa3CPHOUH TCPAITHU
(HUJIT).

MeTtoabl U NpyMep NPaKTU4YECKOMn
peanusauuu u3mMepuTesibHOnU 3aaayuu

B coBpeMCHHOH pOCCHHCKOM MCIHMIIMHC JOCTa-
TOYHO LIHPOKOC PACIIPOCTPAHCHUC MOJTYUHIH (PH3HO-
TCPATICBTHUYECKHE MCTOJBI CBETOJICUCHUSI C ITPHUMC-
HCHHEM HM3KOHWHTCHCHBHOTO JIA3€PHOIO U3J1YYCHUS
(HUJIN). OxHako B HacTos1ce BPEMsl B MCIHLIHHC-
KOH CpcliCc HET CJIMHOTO MHEHHUS O HCOOXOIHMBIX
JO3UPOBKAX HaszHavyacMmbelx npouenyp HUJIT u mc-
XaHH3Max neiicreust HUJIY [7]. O6uieit HepeuicH-
HOH 1pobJsieMont gBisercst oTcyTcTBUe pu HUJIT
MCTO,;10B UHAUBHyaIM3aluu Bo3acHcTeus HUJIN.
[TosTozMy aKTyanbHBIM SIBJISICTCS ITOUCK OOBCKTUB-
HOI'O OTKJIMKa NapaMeTpoB 0Moo6bsekTa Ha HUJTH.
JaBHO BBICKA3bIBAIMCh COOOPAXKCHHUS, YUTO B [ICPBYIO
oucpeab 3pdexkt or HUJIW Hago UCKaTh B U3BMCHC-
Huu napamerpoB MUK, Tak Kak 3aBHCHUMOCTD KU3-
HCCMTOCOOHOCTH TKAHCH OT 3 PeKTUBHOCTH pabOTHI
CC COCYJAMCTBIX KPOBCHOCHOH U IUM(ATHUYCCKOI CH-
CTEM HC BBI3BIBACT COMHEHHUU, a cTuMyisiuus MK
OIHUCBIBACTCS B OOJIBIIMHCTBE MyOIIMKALMI KAK OUH
13 ocHOBHbIX 3¢pdextoB meiicteuss HUJIM [8]. TTo-
JOOHBIC UCCACAOBAHUS HEOIHOKPATHO IMPC/IIPHHII-
MAJIICh U B NpouwioM [9], HO, MO HALICMY MHCHHIO,
OHH HC HMCJIM OJIHO3HAYHOTIO YCICXd, TAK KAK AIllld-
paTypa TOro BpCMCHH He TTO3BOJISIA BBIMOJIHATD 3TH
HCCJICAOBAHUS HA IOCTATOYHOM YPOBHC TOUHOCTH H
BOCHPOU3BOJAHMOCTH Pe3yJibTaToB. B rociaennce
BpeMs B CBSI3H € Pa3BUTHEM Takux MctonoB HMC,
kak OTO u JIAD [7], [10], akTyasbHBIM CTa)l BOII-
POC O BO3MOYKHOCTH UX IIPUMCHEHHS B KAUCCTBC MC-
TOJ0B KOHTPOJISI AMHAMUKH TApaMCTPOB OHOOOBCK-
ta npu HAJIT.

Hanbonee 4yBCTBUTENIBHBIM METOJIOM PCTHCTpA-
uuH JuHaMukH MK B OMOTKAHSX ABISICTCS CCrOM-

Hs Meto JIJIdD, OCHOBAHHBIN Ha H3MCPCHUH JOILIC-
POBCKHX CIBUIOB YACTOT, BOSHUKAIOLLHX IIOCIC OT-
PAXCHUS HU3JIYUCHHSI OT aHCaMOJI DPUTPOLHTOB,
JIBUOKYILIMXCS € PA3HBIMH CKOPOCTSIMH B MCJIKHX CO-
cyjlax. Pe3ynprat M3MCpCHHMH — ITOKa3aTCIIb MUKPO-
LUMPKYJISILHU [, (M7u 11epdy3Hst), H3MCPSCMBII B yc-
JIOBHBIX MEPY3HOHHBIX CAMHHIAX (1. ¢1.), - Co-
JIEP/KAT B CBOCH IICPCMCHHOM COCTABJISAIONICH LICH-
HYI0 HHOOPMALHIO O MOJYJISIIIHH KPOBOTOKA.
[TpUMCHCHHC CIICKTPAJIBHLIX WIFOPHTMOB 00paboT-
KM CUTHAJIOB IO3BOJISICT U3BJICKATL U3 [, HH}OpMa-
1HIO O COCTOSIHUH COCYAHCTOTO TOHYCA B TCPMIHAX
BKJI4J1a B HCTO PA3HBIX MCXAHH3MOB PCryJIsiiiii (MH-
OTCHHBIHI, 3HJIOTCITHAJILHBII H 11P.) MHKPOI'CMO,IHH -
MHKH [10]. MeToa ke OTO ocHOBaH Ha LHPHHITHITAX
a0COpOLMOHHON CIICKTPOCKOIIHH H HTO3BOJIACT HCHH-
BA3MBHO OTCJICKHUBATH HC TOJIBKO HPOLICCCHI MUKPO-
I'CMOJIMHAMHKH, HO U MTPOLCCChl TPAHCIOPTA H YTH-
nH3anuu Kucaopoja B cucreMe MUK, Mcetojiom
OTO onpeacnsioTest CpeAHil ypoBeHb 00BCMHOIO
KpoBcHaronHeHus V), cucremsr MUK nmosepxuoct-
HBIX CJIOCB MSATKHX TKaHCH (KOXKa, CIH3HCTBIC 000-
JIOUKH OPTraHOB) U CPCAHHUI YPOBCHBb TKAHCBOIM Ca-
TYpPALHU OKCHI'CMOTJIOOUHA CMCHIAHHON KPOBH MHK-
POLMPKYIAATOPHOTO pycina S,0,.

Crenyst KOMIUICKCHOMY OUMOTCXHHUYCCKOMY 1101~
xony [3], paccMOTpUM OCOOCHHOCTH HPHUMCHCHHS
JTHX MCTOJ0B B KauccTBC cpc/ICTB KOHTpoJist HUJT'T
Hit IpuMepe 000011IcHHON (DYHKIIMOHAJILHOM CXCMBbI
HU3MCPCHHUI «Ha OoTpaxcHUe» (puc. 1). B nnarnocru-
UCCKOM MTPUOOPE UBITYUCHHUC C JUTMHOH BOJIHBI A MOIII-
HOCTBIO P, (A) OT HCTOUHHKa H3IIyucHHs |, KoToO-
pblii B 3aBUCHMOCTH OT BBIOPAHHOI'O MCTOJIA JIHAl-
HOCTHKH MOXET NPCACTABIATL COO0H KAK OJIMH MO-
HOXPOMATUUYCCKHI HCTOYHHK CBCTA (J1ascp), TaK H
Ha0OP pa3HBIX HCTOUHUKOB C PA3HBIM CIICKTPOM U3-
JIYUCHHUSI, JOCTABJISICTCS MOCPCUCTBOM OITHUYCCKON
CHCTCMBI OCBCILICHHS 2, HAIIPHMCP [TOCPCICTBOM Ol1-
TOBOJIOKHA, K 00CICAYCMOMY OHOJIOIMUCCKOMY
obwekty (BO) 3. Buytpu BO nonajatonice tyja u3-
JIVICHHC TIPCTCPIICBACT MHOTOKPATHBIC PACCCSHITS
(TICpCOTPaKCHUS) HA I'PAHHLIAX HCOJIHOPOJHOCTCIH
AHATOMHYCCKON H KJICTOYHOM CTPYKTYPDbI U HACTHY-
HO TIOTJIOIIACTCS HAMOJHSIOIMMH TKaHb BCHICCTBA-
MH: BOJOH, MCJIAHHHOM, T'CMOTJTOOHHOM KPOBH U
T. 1. HacTb U3i1ydcHUS!, OCTaOJICHHAS 34 CUCT 1TOIJI0-
IICHHS U PACCCSHUS, BCJICACTBUC MHOTIOKPATHBIX
AKTOB PACCCSIHUSI CHOBA BBIXOJUT Hapyxky bO, co-
CTABJISISl TAK HA3BIBACMBIM NOTOK 0OPATHO PacCesit-
HOro usnydeHust. C moMouIbI0 CUCTCMBI cOopa H
TPAHCIIOPTUPOBKHM H3JyUCHHUS 4 3TOT HOTOK H3JIy-
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deHus oT bO mowmocrsio P, (A) < P,;.(A) gocras-
JIACTCS B OJIOK PCrUCTPALMH AUATHOCTHYECKOT O MPU-
bopa H, B 00LICM YIIPOLICHHOM Cllydyae, HaTlpaBiisi-
cTcst Ha (POTONPUEMHHUK S, KOTOPBIH OCYIECTBIISCT
JIMHEHHOE NMpeobpa3oBaHUE ONMTHYECKOTO CHIHAJla
P”p(k) B Hanpsbkenue U(A). danee moJjie3HbIi dJ1eKT-
pudeckuit curHan U(A) MpOXOIUT aHAJIOTOBYIO 00-
paboTKy (ycusicHUE, GUIBTPALIMIO U T. I1.) B 3JICKT-
POHHOM O110KC 6, OLLU(PPOBBIBACTCS U MCPCAACTCS B
KOMIIbIOTEp 7 JUISl MOCTCAYIOMMX MATCMATHUCCKUX
BBIYHCIICHUH. M3nydaTenpb 8 na3epHOro TeparcBTU-
yeckoro anmnapata (JITA) 9 npoussoaut obiyucHuc
bO, npcanonoxuTeIbHO OKa3bIBAst BO3JICHCTBUC HA
€ro MUKpococyaucTtoe pyciio. OTKJIIHK B CHCTCMC
MUK Ha npouenypy HUJIT perucrpupyercs auar-
HOCTHYECKHUM TIPUOOPOM 33 CUCT UBMCHEHHS OINTHU-
yeckux cBoicTB bO Ha ypoBHe cuctembr MIIK.

7 Lindpossie
AAHHLIO
{DATA}

. 7TTTY

—3—/U-/l|\ /?//l
/

TN 11\ /|

Puc. 1. OBobweHHas dyHKUMOHANLHAA CXxemMa

n3MepeHun «Ha oTpaxexune» 8 HMC npu HUNIT
st TpaKTHUYCCKOMH peasIM3alli H3MCPHTCILIOIT
3a1a4dM HAMH ObUT NMPOBCICH Psi/I TCCTOBBIX JKCIIC-
PHMCHTOB ¢ UcnoJsib3oBanueM MJTH/IK «JIAKK-M»
(puc. 2, 3), cOUCTAHHO peasn3yroliero Mctoanl JI M

u OTO. IMpouenypa HWUJIT umutnpoBanace ¢ no-
MOIIBIO aMNMapaToB na3zepHoi Tepanuu (AJIT)
«YJIAH-BJI-20» u «YJID-01». B pezyabtaTe ObUIM
nosryyensl 3anucu /1, Vy 1 SO0, ¢ yuacTkoB KOXH
YCIIOBHO 3JOPOBBIX TOOPOBOJLLCE B CHIOKOHHOM
COCTOSTHUM 6€3 KAKOT0-TM00 BO3ACHCTBHS I aHaI0-
TUYHBIC 3alIUCH TNPHU NIpoBcAcHUH 1policayp HWJIT
C Pa3IMUHBIMHU MAapaMCTPaAMHU 11O INIOTHOCTH MOIIl-
HOCTH U BPEMCHH 3KCIIO3HUHH. BpeMst okclicpumen-
T4 pa3dUBaIOCh HA 3 hparMcHTA: KOHTPOJILHAS 3ad-
ITHCh 10 BO3JACHCTBHS, 3aIlCh BO BPCMsi JCHCTBHS
HWJIN u nociie Hero. Lienpbio akenepuMeHTa, € TOU-
KH 3PCHHUSL 33JIaYH pa3pabOTKU CIICIHAIH3HPOBAH-
HeIX MTT k npubopam gaHHOTO KJlacea, ObIIa OlcH-
Ka CBOMCTB OOBCKTA H3MCPCHHIT, BO3MOKHBIX KOJIH-
UYCCTBCHHBIX MAPAMCTPOB PCIUCTPHPYCMBIX CHI'H-
JIOB M BO3MOXHBIX JIHHAMHUCCKHX JIHATIA30HOB HX

H3MCHCHHH.
VUV ’S:
" o ﬂ
e

i

WG

K onas S TS
*poa)

Puc. 2. BHewHWn BUA MHOMOMYHKUMOHANBHOMO
avarHocTudeckoro komnnekca «J1IAKK-M»

Pe3ynbTtaTbl 3KCNEepUMEHTaNbHbIX
uccnenoBaHun

[TpuMep 3aperiHcTpHpoBaHHOIl HadoIee IBHOI
JUHaMHKH napaMmeTpoB MUK npit HHUJIT (AJIT
«YJID-01», A = 632 uMm, P(A) = 20 MBr, pekiim 00-
JIYUCHHS HCITPCPBIBHBIN) NIPHBCIICH HaA puc. 4.

[Tpu o6paboTKe JAHHBIX BCC PCrHCTPHPYCMBIC
CHTHAQJIBI B KAXKJOM 113 3-X pparmMcHTon oOpadatol-
BaJIMCh OoTAchabHO. Ha repBoii cramin obpadboTku
BBIYHCISUIMChH CPCIAHHC CTATHCTHUCCKHC OICHKH pe-
3YILTATOB H3MCPCHHIT — CPCUHHC apHMCTHUCCKIC
SHAUCHHS MOKA3ATCIICH H HX CPCAHCKBIPATIIICCKHC
oTkIoHCHHS (CKO) COOTBCTCTBCHHO JI0, BO BPCMsI
i rtocste BosJeHeTsust (J1/1D-crrian Bo BpemMs 1po-
teaypel Ha AJIT «YJIAH-BJI-20» e ananmnposasi-
Csl 13-3d CHJIBHOTO BJUHSIHHST HMIIYJILCHOIO PC/KIIM
H3styucHUs Ha Kanal JIJMD «JTAKK-M»). Dr1i pe-
3YALTATBI MTOKA3AJIT OTCYTCTBHC JIOCTOBCPHOL'O 113+
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MCHEHHS CPC/IHUX 3HAUCHME TOKa3aTeled BO BpeMs
u nocne npoucaypsl HUJIT BHe 3aBucuMoOCTH OT
PCKUMOB O0JIyYEHHUS (MMITYJIbCHOE, HEMPEPBIBHOC)
1 Hekotopoe yBenuuenue CKO [/, B repBom IIpH-
OJIMKCHHH MPOMOPUHOHATBHOC IHCPTETHUCCKOI
skcnoznuuu HWUJIW npu umMnynbcHOM BO3ICHCTBHH
[11]. Ha puc. 5 npeactaBieH TUIMTHYHBIA BUI 3ABHCHU-
moctu otHoweHui CKO [, 10 u nocie npoLleayphbl
OT sHepreTHycckor skcriozuuun HUJIM. Oucsun-
HO, YTO PE3YJIBTATBI puc. 5 MOTYT CBHACTEILCTBO-
BaThb O perucrpaluu pcakuuu cucremMbl MK Ha
HUWJIT.

1 onpceiIe/ICHHST YACTOTHOTO JAMATIA30HA 113MC-
neHns purMoB MUK Ob11 TPOBCACH YaCTOTHO-BPC-
MCHHOM AHAJIN3 MTOTYUCHHBIX 3arucei /,, npH1 rnnoMmo-
IIH BCTPOEHHOTrO MoayJs nporpamMmmel MJIH/K
«JIAKK-M». Han6osnce THTHYHBIE TPAMKH UACTOT-
HO-BPEMEHHOT'O CIIEKTPA [UJIsI KOHTPOJILHOTO JKCIIe-
pumcHTa (6e3 Bo3aeHcTBUs) U npoucaypsl HUJIT
(A = 890 HM; UMITYJIBCHAS MOLLIHOCTD — 7 BT; yactoTa
- 30 k' I TEBLHOCTL UMITYJIbCA — 200 HC; TUIOIIAIb
00JIyUCHUS ~ 2 CM?; SHCPICTHUCCKAS DKCIIO3HIIS —
6.3 x/cM?) puBeaCHBI Ha puc. 6.

HaunboJipliice yBCIIMUCHIE aMILIHTY, [ KOJICOAHIT
Ha0JIFOaJIOCh B HCHPOICHHOM JUTATI30HC HaCTOT 11
JHATIA30HC YACTOT KAPJHOPHTMA. YBCIIUCHUC dM-
IJIMTY I HCHPOTCHHBIX KOJICOAHUIT MOKCT SBJISITBCS
UHIHKATOPOM CHUKCHHS COMPOTIHBIICHIIS H BO3ZMOK-
HOT'O YCHJIEHUSI KPOBOTOKA 11O APTCPHOBCHYIISIPHBIA
LIYHTAaM. YBCIHUCHHC aMILIUTY/IbI 1Y/ ILCOBOH BO.I-
Hbl, BEPOSTHO, O3HAYACT YBCIAHUCHIIC HIPUTOKA B
MHKPOLIHPKYISTOPHOC PYCIIO aPTCPHAILHON KPOBIT,
YTO MOXKCT TAKXKC CBUIACTCIBCTBOBATL O CTHMYII-
pytouieM 3ddexte npu HUJIT [11]. Amasus nosy-
UCHHBIX JTAHHBIX TAKXKC JIACT TPCACTABICHHC I O
CPCIHUX YPOBHSIX PCrHCTPHPYCMBIX cit'HasoB. Ha-
MPUMCP, THITOBBIC 3HaucHHs ITapamerpa S0, Jiekar
B auanazoHe 50...80 %o, a nmapamctpa 17, - B JiMara-
30He 8...15 %.

TeopeTudeckaa oueHKa ypOBHeM
perncTpmpyembix CUrHanos

[TonpoGyeM TCOPCTHUCCKH OLCHHTL YPOBHI H3-
MCHCHHS HM3McpsicMbIX cHrHwjion B MJITH/IK
«JIAKK-M» 1o pasHbIM CHCKTPAJIbHBIM KAHWLIAM i

Puc. 3. ®ovorpadum ycnosuin n dparMeHTOB NPOBEAEHUA U3MEPEHWNI
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Puc. 5. TunnyHbl BMA 3aBUCUMOCTU cho oT
3HEpPreTn4eckon akcnosmunnm E: KCKO =0, / C,, rhe o, 1
0, - CKO curnana no n nocne npouenypbl HANT
COOTBETCTBEHHO
«B LIH(PaX» OCMBICIIHTD MCTPOJIOTHUCCKHC dCIICKThI
TAKHX U3MepeHHUi. Kak moKa3pIBaioT pc3ysIbTaThl [6].
tecTupyeMblit BO, ¢ TOUKH 3pcHUS CTPYKTYPHO-(DYHK-
IHOHAJILHOU MOACIIH AHATHOCTHUCCKOI'O TTPOLICCCA,
MOZKCT OBITh HPCICTABJICH B PACCMOTPCHHOH CXCMC
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puc. 1 cneKTpanbHO-HCIHHCHHBLIM ONTHUCCKIM
(pUIABTPOM, KOTOPBIH NPCOOPAZYCT MAJLIOULYIO Hd
HCTO MOIIHOCTL P, (A) B MOUIHOCTE BTOPHUHOIO
H3JIVUCHHSA P,,l,(X), YTO MATCMATHYCCKH PABHO3HA-
HO YMHOMXCHHIO UCXOJHOTO ONTHUYCCKOIO CHI'HAJIA
Ha HCKOTOPYIO 0C3pasMCpHYIO (DYHKIIHIO KOJAHPOBi-
HUst B(A), 3aBUCAIIYIO OT OMTHKO-(PH3HUCCKHX I MC-
JUKO-OHOJIOTHYCCKUX TTapaMcTpoB bO, & Takxke or
YCJIOBUM OCBCLICHUS W ITpUCMa U3JIyUcHIs. B kauc-
CTBC IipuMepa B(A) MOXHO MPUBCCTH H3BCCTHOC BLI-
PAKCHHC, MOJIYYCHHOC Ha OCHOBC JIH(PY3HOHHOIO
IIPUOJIMKCHHS JUIS TTOJTyOCCKOHCHOIT epesin [1]:
2,4 e 1

B\ =2 | 5+ ————
2 |4 zy (rTtzp)

Xexp [—u(,(r2 +z0)'" ]

ez = 1/ ', —addexrusias jumna; A - 1101, b
JCTCKTOPA; I — PACCTOAHUE MCXKJLY HCTOUHITKOM If
NMPUCMHIKOM (TaK HA3BIBACMAS Od3d UZMCPCIUIL);
= B, + W I = (- g, ¢ = g(b) - dax-
TOP aHU30TPONHM; [, = R (A) 1 1, = [, (A) - Tpatic-
NOPTHBIC KOI(D(PULHCHTDBI PACCCAHUS H ITOTJIONICHITS
COOTBCTCTBCHHO.
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Puc. 6. HaCcToTHbIM aHann3 puTMOB NMokKasartens MUKPOUMPKYASLUU I H — HENpOreHHble konebaHuga; M — MUOreHHbIC
konebaHwst; ¢ — kapanopuTtm; a), 6) — ABe NONOBMHbLI OAHOr0 KOHTPOJIbHOrO 3KcnepumMerTa (6e3 Bo3AeNCTBMA);
8) — no npoueaypbl HWJIT; r) — nocne npoueaypbl HANT
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Teopusi u Koncmpyuposanuce

J1st TEOPCTHUCCKOH OLCHKH MAPAMCTPOB PerHc-
TPHPYCMBIX CHIHAIOB MTPOBCACM pacueT PYyHKIIHH
KoanupoBaHust B(A) cornacHo dopmyiie (1) rpu pas-
JHTYHOM YPOBHC KPOBCHAIIOIHCHUS TKaHU (5...20 Vo
OT O0IUCIO OOBCMA TKAHU) JUISI JUTHH BOJIH, HCIIONb-
syembix B MJITH/IK: 577, 630, 800 uM. TpaHcropt-
HBIC KODDMHUIHCHTBI PACCCSIHUS U ITOITIOILCHUS ¢
YUCTOM Pas3IHUHOIO YPOBHS KPOBCHAITOJIHCHHS TKa-
HHU OLICHHM COOTBCTCTBCHHO KdK

W)=V, n,M)+A=V)-u,(A); (2

W)=V, n,M)+1=V)-w, (A),  (3)

riuc ¥V, — ypoBecHb KpOBCHATOJHCHHSA (5...20 Y0);
(M), W,(A) = TpaHCMOPTHBIC KOIP(HULHUEHTHI pac-
CCSHMA W IOTJIOUICHHUS ISt KPOBH; [ (A), K, () —
TPAHCITOPTHBIC KOIDPULUHMEHTBI PACCCSHHS H 110110~
UICHHST 718 0O0CCKPOBIICHHOH AcpMbl. [lpiHiMas
3HAYeHHE 0a3bl U3MCPCHUH 7 = | MM H IUIOLIA/Ib JIC-
TCKTOpa (BOJOKOHHBIH MHOI'OMO/IOBBIIT CBCTOBO,1)
A = 0,003 MM2, BLIOGUPaAst COOTBCTCTBYIOILHC TPAHC-
NOPTHBIC KO3DPuuHeHTs! U3 [1], monyuum 1puodnn-
3UTCIIBHYIO 3aBHCHMOCTh GYHKUMU B(A) OT yponiisi
KPOBCHAITOJHCHUS TKaHH V), (puc. 7).

I I

B(A), oTH. ea.

—L .,

0.05 0.1 0.15 0.2
YpOoBeHb KPOBEHANONHEHNA V , OTH. eA.

0

Puc. 7. 3aBMcrmMoCTb QyHKUNM KOOUPOBaHUA B(A) oT
YPOBHS KDOBEHANONHEHUS TkaHn V,

Taxim o6pa3om, ocnabIICHUC CUTHAIA COCTABIIS-
CT OKOJIO 5-6 MOPSIAKOB, U B CJIYYac, CCIIH 30HAUPY-
101last MOLIHOCTH H3NyucHHUst OyAcT okoJio 3 MBT, a
YYBCTBUTEINBHOCTb (POTOMPUCMHHUKA (HATIpUMCP
KpcMHUCBBINH doTtoauoa) 1 A/BT, mopsiqok perucrt-
pHPYCMBIX (DOTOTOKOB OYACT COCTABNISTH CIAMHULIBI
MHKpOaMIICpa. 3aBUCUMOCTH PETUCTPUPYEMBIX (o-
TOHPUCMHUKOM (HOTOTOKOB Iy M MPHpALUeHHi po-
ToToKOB dl, | dV), (110 CyTH, dugheperyuanviias uys-

CINGUINECABIOCING) OT YPOBHS KPOBCHAIOJHCHII TKA-
HU V), npeacTtaBiicHbl Ha puc. 8. Ecillt yuectn, uto
TCMHOBOH (HOTOTOK [, y POTO 10108, PAOOTAIONLIX
B CXCMC BKJIOUCHHS B (DOTOMHOMHOM PCAHMC, HO
CYTH, SIBJISCTCSI MTOPOI'OBBLIM YPOBHCM HIYMOB (¢~
HHIIbI HAHOAMIICPA), TO OTHOCHTCIILHO HCIO MOKHO
obocHoBate MTT xk MJIH/IK 110 yposHio cootto-
HICHHST CUTHaJ/IIyM, cKakeM, 10. Hanpimep, M-
MAaJTLHOC M3MCHCHHC KpOBCHATIONHCHHS AV, perict-
pHpYEeMOC IIPHOOPOM (HOpoS UVGCIGUINC b1IOCIN), HC
JIOJIZKHO OBITb MCHBUIC TAKOI BCIIHUHHDBI, KOTOPasd
JIaCT H3MCHCHHC (POTOTOKA B (POTONMPHCMHIKC 110
YPOBHIO HHzKC 3TOro 1opora. Ionyucnibic 3asici-
MOCTH JUISl PACCMATPHUBACMBIX JUIHH BOJIH M HIPHPa-
HICHHIT AV, COOTBCTCTBYIOLHX HPHPALLCHIHIO (DOTO-
TOKa B | HA, OT ypOBHS KPOBCHATIOJNIHCHHS TKAHH V),
MPCJACTABJICHBI Ha puc. 9. st 3cicHoro csera
(puc. Ya) MUHHMAJILHOC ITpHpalicHie AV, pasin-
MOC B LIIYMAdX, PACTCT, &, CIC/IOBATCILHO, HHOPOI' UyB-
CTBHTCIIBHOCTH NMaIACT OUCHDB OBICTPO € POCTOM KPO-
BCHAIOJIHCHMS TKaHH. [Tpruesm npu V= 7% jurst Jan-
HOM JUIMHBI BOJIHBI MOJIC3HBIT CHIHAJI CTAHCT HePas-
munuM B wymax. st kpacnoro i1 MK-mianasonos
cuekrpa (puc. 90) usmcHenus AV, or V) snaunrceiin-
HO MCHCC BBIPAKCHDI 110 CPABHCHHIO € 3CJICHBIM CBC-
TOM, OJJHAKO TAK)KC HCIMHCHHLI. AHaJI3 HPHBC/ICH-
HBIX 3aBHCHMOCTCH MOKA3LIBACT, UTO 4cM DOIbIIIC
KPOBCHAIIOJIHCHUC TKAHH, TCM TIPHPALUCHHC KPOBC-
HAITOJIHCHU S, Pa3IHUHMOC IIPUOOPOM, CTAHOBHTCH
rpyoce, NMpHYeM 3dBUCHMOCTL HOCHT SIBHO HCJIMIICIH-
Hblt XapakTep. TakiM o0pa3zoM, HYBCTBUTCILHOCTD
npudopoB HMC takxe, BUIMMO, HCIIMHCIHHA.

3aBHCHMOCTH oTHOWICHHIT V) / AV ot yposust V),
IIPCJACTABIICHBI HA puc. [0 W, 110 CYTH, SIBJISIOTCA pd3-
peuienuest npubopos HMC 110 paccMaTpHBACMOMY
napaMeTpy. Bee 3aBUCHMOCTH B LICJIIOM HOCST TAKKC
HCJIMHCHHBIN XapaKTep, H B CIyUdc KPaCHOIO H
MK-cBcTa MAKCHMYMbI (DYHKLIHH Pa3pCHICHHS HIPH-
6opa HMC npuxoasitest Ha quarason 10...20 % kpo-
BCHATIIOJTHCHUSI TKAHHU.

M3 mony4cHHBIX 3aBUCUMOCTCIT (HalpuMep Ha
puc. 8) TAKKC CIACAYCT, UTO B ciiyuac A = 577 HM He-
00XOJIMMO MOBBIIATE MOUHOCTL 30HIHPYIONICTO
U3JIYUCHHSI BBUY CFO CHJIBHOI'O ITOIJIONICHHS OHO-
Tkanplo. Ilpu P, (577) = 7 MBT peructpupycMbin
(hOTOTOK JIOCTUTHCT YPOBHSI TCMHOBOI'O (POTOTOKA
(ULIyMOB) NPH KPOBCHAIIOJHCHHH TKaHH HOPS/Kd
15 %, 4TO ABASETCS OrPAHMUYCHHUCM 1O JIHAIIA30HY
u3MepeHus napamerpa V, merojgom OTO Juig Jjran-
HOM JUIMHBI BOJIHbBI H ITPUBCACHHBIX YCJIOBHH pacHc-
Ta. Kpome Toro, u3 puc. 9 v 10 ciepyer, uro 1pH
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