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BBE/JIEHHE

Kucnorno-ocunoBnoe cocrosiuue (KOC) xkpoBU U JIpyrux OHOJOTHYECKHUX
KUIAKOCTEH - OJAMH M3 BaXHBIX KOMIIOHEHTOB TOMEOCTa3a OpraHu3Mma,
XapaKTepU3yUIUNUC KOHIIEHTpalue BOJOpoJHbIX HOHOB [H+], koTOpas 3aBucCsT
OT COOTHOUIEHUS MEXAY BOJOPOJHBIMHU M THAPOKCHIBHBIMHU HOHAM, MEXIY
KUCIIOTaMU W ocHoBaHUsAMH. OHO omnpeaenser CTaOUIbHOCTh MPOTEKAHUS
OCHOBHBIX  (DM3MOJIOTMUECKUX  MporeccoB B opranusme.  OCHOBHBIC
OMOXMMHUYECKHE PEAKLIMU B KJIETKAaX U B MX OKPYXEHUHU JOCTUTAOT MaKCHUMyMa
IIpU OMpPEACIICHHbIX 3HAYEHUSX AKTUBHOM peakuuu cpeabl. KoHIeHTpalus noHa
H+ [H+] mognepxxuBaeTcs B oueHb y3koM auariazoHe (36-43 HMoib/11, B cpeaHeM
40 aMomns/n uan 0,00004 mmone H+/m). Ilpu Beixome 3a mpeaensl Hike 10 u
Bbie 100 HMonb/a1 mpoucxoauT HeoOpaTuMasi JeHaTypalusi OEIKOBBIX CTPYKTYP
depmentoB. Buytpuknerounas koHuentpamus [H+] B 4 pasa Bbime
BHeKJIeTouHOM. KoHIIeHTpalnio BOJIOPOJHBIX MOHOB XapakrepuszyeT pH kposw,

KOTOpBI KosebaeTcs B npexnenax 7,35-7,45.



1. MEXAHM3MBI IIOJAEPXXAHUA KOC

B mporecce metabonm3ma oOpa3yrOTCsi KUCTbIE MPOIYKTHI: 1) JeTydnme —
CO2 oxono 15000 mmomns/cyT (0,13 mmonb/kr * mun-1); 2) Heneryune - H+ okoso
30-80 mMonb (1 mmonw/kr* cyr-1); 3) MonouHas W NHUpPOBUHOTpagHas (Mpu
OKHUCJICHUU YTJIEBOJIOB), cepHasi, ¢ochopHas, MoueBass KHUCIOThI, aMUHOKHUCIIOTHI
(mpu okucIeHHH OENKOB), -OKcHMAacisHas, aleTOYKCYCHasl, >KUPHBbIE KUCIOTHI,
KETOKHUCIIOTHI (TIPU OKUCIICHUH YKHPOB).

JUtst cBoel 3alMThl OT HUX W nojaeps:kanusa nocrossacta KOC, oprannsm
UCIIONIB3YET CUCTEMBI OBICTPOTO pearupoBaHusl — Oy(epHbIe CUCTEMBI U CUCTEMBI
MEJICHHOTO pearupoBaHus - (DU3HOJOTHYECKHE CHCTEMBI, CBS3aHHBIE C
JE3UHTOKCUKAIIMECH TPOMEKYTOUHBIX W BBIJICJICHUEM KOHEYHBIX MPOJYKTOB
oOMeHa.

OcHoBHBIMH Oy(EepHBIMU CHCTEMaMU KPOBHU SBJISIIOTCS: 1) reMorioOnHoOBast
— KHb / HHb (35-76% 6ydepHoii emkocTn); 2) kapobonataas — NaHCO3 / H2CO3
(13-35% Oydepnoii emxoctn); 3) 6enkoBast — Boenok / Hoenok (7-10% 6ydepnoit
emkoctn); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% Oydepnoii emkocTn).

OHu mpencTaBiIeHbl B BHUAE CIA00W KHUCIOTHI W COJBIO 3TOH KHCIIOTHI.
OcHOBHBIMU Oy(epHBIMH CHCTEMaMU SIBISFOTCS: B KJIETKax — OeJKoBas |
docdarHas, BO BHEKIETOYHOM MPOCTPAHCTBE — KapOoHaTHas. I'emornoOmHOBas
OydepHas cucreMa akTMBHA KaK B KJIETOYHOM, TaK M BO BHEKICTOYHOM
IPOCTPAHCTBE.

Bydepnsie cuctembl KpoBH, MpeACTaBisisi Tonbko 1/5 oOmieit OydepHoii
€MKOCTH OpraHu3Ma, Mpu AucTpecce He MoryT mnonaaepxkuBath KOC Ha
HOpMaibHOM ypoBHe. [losTomMy mpu wuctomeHun OydepHbIX CcUcTeM IS
nonnepxkanuss KOC HauMHAIOT aKTUBU3HPOBATHCS (PU3MOJOTUYECKUE CHUCTEMBI
MeJIJIEHHOTO pearupoBaHus: 1) nerkue (yaaineHue unu 3aaepxkka CO2); 2) modyku
(Bermenenue H+ mmm HCO3- | peabcopomms HCO3-); 3) meuens (HeHTpanmm3aus
okuciieHneM); 4) xxenygouno-kuiieunsid TpakT — XKKT (Beimenenue H+, HCO3-)

v Jp.



B wucropuueckom acnekre oneHky KOC ocymecTBiIsuiM pa3IndyHbIMU
crnocobaMu B 3aBUCUMOCTU OT MPUMEHSIEMBIX TEXHUYECKUX CPEJICTB, TEXHOJIOTUN
Y KOHLECTILUH.

CHayana ee IpOBOAWIM C MOMOINBIO ypaBHeHus [ 'enaepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

pH = logKa + log [H2 CO3] / [HCO3-] = 6,1 + log 25,0/1,25= 6,1 + 1,3 =
7.4

rae: logKa - norapudgm KOHCTaHTBHI AUCCOLMALIMKM YTOJIBHOM KHUCIOTHI MPHU
380C.

3atem garckuii  yueHbld O. 3uraapn-Anupepcon (Sigaard-Andersen)
chopmynupoBai onepatuBHbIil MeTo1 KoHTpoJisi KOC nupkynupyromeid KpoBy Ha
ocHOBaHuu ornpenenaeHus pH B npoOax KpoBH, HACHIILIEHHBIX IBYMSI KHUCIOPOIHO-
YIIEKUCIbIMU cMecaMu (00biuHO ¢ KoHIeHTpauuet CO2 okono 4% u 8%) u
aKTyanpbHOTO 3HaueHus: pH manHOTO 0Opasla KpoBH.

K konmy 50-Xx Tr0I0B NpOUIEANIEr0 CTOJIETUS IJIaBa LIEHTPAJIbHOM
oonpHruHOM Jaboparopuu B Komenrarene Ilom Actpyn (Paul Astrup) BBenm B
OpakTUKy ObicTponeicTBytomue pH-metpbl ¢upmbl Radiometer, momyuuBiime
Ha3BaHue Astrup MicroEguipment (mukpomeron Actpyna). OmnpenenuB Tpu
BennuuHbl pH B ogHOM npobe u mocTpouB rpaduk Ha CHEHATBFHON HOMOTPaMMe
3uraapna-AHaepceHa, MOXHO TOJYYUTh HUCTHHHYIO KOHIIGHTpAIMI0 aHHUOHA
ruapokapoonara (AB) B mimasme KpoBH M TMPOU3BOJHBIE IMOKA3aTENH: CYMMY
Ooydbepubix ocHoBanmii (BB), wu30Opitox ocHoBammii (BE), cranmapTHBIT
oukapooHart (SB).

B 1954 r. amepukanckuii gusuonor Puuapa Cuoy (R. Snow) cooGmmin o
CO3aHUU TOJIAPOrpadHUUecKoro ayekTpoaa s npsmoro usmepenus PCO2,
KOTOpBbIM OBbLI yCOBEpIIEHCTBOBaH B 1958 r. amMepuKaHCKUM aHECTE3UOJOTOM U
umxeHepoM Jlxxonom Cesepunrxaycom (J. Severinghause). O. 3uraapa-Anaepcex

paszpaboTan Ipyryr JHUHEHHYIO HOMOTpaMMy, C MOMOUIbIO KOTOpOM, MpOBEAs



npsmoe onpenenenue pH u PCO2, moxHo onpenenuts nokazarenn KOC. B
JaNbHEUIIEM, HCIONb3ys] KOMIIBIOTEPHYIO TEXHHKY, MOXHO OBLJIO TOIYYHUTbH
nokazarenu KOC, uCKIIt0OuMB HE TOJNBKO AKBWIIMOPUPOBAHKE KPOBU 3TAJOHHBIMU
ra3oBbIMU CMECSMH, HO © HOMOTPAMMBI.

B 1956 r. amepukanckuii 6uoxumuk u ¢usuosor JI.C. Kmapk (L. Clark)
pazpaboran mnonsporpaduueckuii smekTpoa s onpeaeneHus PO2. K 1960 r.
NOSIBUJIMCH TIEPBBIE MPUOOPHI ISl KIMHUYECKOTO MOHUTOPHUHIA Ta30B KPOBH U
KOC.

B 70-e ronupl BHEAPEHBI B NPAKTUKY ONTOJAHBIE TEXHOJOTMH W3MEPEHUS U
peructpauuu pH, PCO2 u PO2. Bricokasi TOUHOCTh M3MEpEHUs U HEOONbIION
JTMaMeTp JlaTYuKa IMO03BOJIsJIa BBOAUTH €r0 B COCYJUCTOE PYyClIO M MOJydarhb
HenpepsiBHYIO nH(popmanuio o KOC.

B nauane 80-x romoB Ilurep Crroapt (P.A. Stewart) onyOiauMKkoBal HOBYIO
koHuenuuio KOC ¢ wusnoxeHnem (QPU3MKO-XMMUYECKOTO TOAXO0/Ja K €ro
¢uznonornu. OHa MPeArnoYTUTEIbHA B COBPEMEHHONW KIMHUYECKOW (PU3MOJIOTHUH,
TaK KaK HU M30bITOK OCHOBaHUH, HU KOHILIEHTpaIusi OukapOoHara B mjia3Me KpOBH,
B TOM YHUCJIE€ U CTAaHAAPTHOTO, HE BCEr/a MOTYT OOBSICHUTH MPHUPOAY HapyIICHUN
KOC y 6onpHoro. Konnenmuss CTroapTa M03BOJSET BBISBUTh MPUYMHBI MHOTHX
pacctporictB KOC u 6osiee parmoHaabHO MOAOUTH K UX ycTpaHeHuto. CorjiacHo
ATOW KOHIIEMNIMH, BCE BOJAHBIE PACTBOPbI B OPraHU3ME YEJIOBEKA MPEACTABISIOT
coboil Heuctomaembli ucrounuk H+. B astux pactBopax [H+] ompenensercs
mucconuanueil Boasl Ha H+ u OH- wonsl. JlaHHBIA mpoLiecC NPOUCXOAHUT B
COOTBETCTBUM C 3aKOHAMU (PU3NYECKON XMMHH: IJIEKTPOHEHTPAIBHOCTHIO (CyMMa
BCEX IIOJIOXKUTEIIBHO 3apsSKEHHBIX HOHOB paBHA CyYMME  OTPULATEIBHO
3apSUKEHHBIX MOHOB) M COXPAaHEHHUIO Macc (KOJMYECTBO BeIleCTBa B JAaHHOM
pacTBOpe OCTAETCs MOCTOSIHHBIM, €CITM OHO HE 100aBIIAETCS UM MPOU3BOJIUTCS, HE
YAQISIETCS WK Pa3pylIaeTcs).

B HOopMe B ma3Me cymiecTByeT paBHOBecue Mexay karnoHamu (Nat+, K+,
Cat++, Mg++) u aamonamu (Cl -, HCO3-, Genku, octaTouHble aHWoHbI). OHO

paBHO 153 MMonb/1 U mpencraBieHo B guarpamme [amoOma. [lpu ucromeHuu



OukapOoHAaTHBIX Oy(epHBIX OCHOBAaHWUNW HMX MECTO 3aHUMAIOT OPTaHUYECKUE
KHUCJIOTHI, B pE3yJIbTaTe YEro CO3AAETCS HECOOTBETCTBUE MEXKIY KOHIEHTpalUeu
Na+ u cymmoit HCO3- u Cl-. TlosiBisieTcs Tak Ha3bIBa€MbIM aHMOHHBIN MHTEPBAJ
(AW). B HOpM™ME 0H cocTaBiseT 12.4 MMOJIB/II.

CymHocts nogaxoaa CTroapra 3aki04aeTcss B TOM, UYTO B IJIa3ME BEJIMYMHA
KOHIIEHTpaIuu HWOoHOB Bojopoaa (dopmupoBanue KOC) 3aBucur ot 3-X
nepeMeHHbIX BeauuyuH: a) PCU -pa3Hulibl KOHIEHTPALUKU CUIILHBIX HOHOB (MEXIY
cymmon konnentpauuu Na+, K+, Cat++, Mg++ ¢ oanoit ctoponsl, u Cl- + nakrar,
¢ apyroii); 6) PaCO2; B) AoOir — 001Ieil KOHIEHTPAUK HEIUCCOLIMUPOBAHHBIX
(AH+). u nuccoruupoBaHHbIX (A-) c1abBIX KUCIOT.

Conepxanune H+ nu HCO3- MeHsieTcs nuillb TpU U3MEHEHUHU OJTHOTO U3 ATHUX
Tpex mokazarenei. [loaToMy st TOro 4TOOBI Y3HATH, KaK OPTraHU3M PETyJIUpYyeT
pH, HEoOX01UMO TIpeACTABIATh, YeM 00YCIOBIIEH UX C/IBUT.

Hampumep, y 60JIbHOTO CO CTEHO30M MpPUBpPAaTHUKA BCIEICTBUE MOTEPH C
KEITYJOUYHBIM  coaepkuMbiM  conmssHoM — kumcnoTel  (HCl)  pasBuBaercs
TUIMOXJIOPEMUYECKU ~ META0OJMYECKU  alKalo3 HHOIAa C  BbIpaKEHHOU
KIIMHUYECKOM cuMnToMaTukou. YBemuuenne PCU npoucxoauT BecleACTBHE
NoTepyu TaKoro cuwibHOro aHuoHa kak Cl-, 6e3 3HaUMMOW MOTEPH CHIIBHOTO
katuoHa. Korma won Bomopoaa Ttepsiercs kak Bojma (HOH), a ne xak HCI-,
u3menennt B PCU nHe Oyzaet, u nmosromy He m3MeHuThes [H+]. s koppekiuu
ajKano3a MPEANOYTUTEILHO BBEJICHUE XJIOPUCTO-BOJOPOJHOW KHUCIOTHI B
pactBope. Ha (one amkaioza 607bIIIOE KOJTMYECTBO KaHs MEPEXOIUT B KIIETKH,
ocTaBisisi 3HauuTeabHyr0 dYacTh Cl- B miasme KpoBU, 4YTO MPUBOAUT K
3HaunTenpHoMy cHibkeHuto PCU. PactBop Punrep-nakrara Gonee gusnonornyes,

geMm 0,9% NaCl, tak kak PCU ux cooTBeTCTBEHHO paBHbI 28 1 ) MIKB/JI.



2. METOJUKA 3ABOPA KPOBHU /UUIA UCCIEAOBAHHWA KOC U
XAPAKTEPU3VYIOIIUE EI'O TTOKA3ATEJIN

KpoBb nomkna 3a0upaThCsi U3 apTEepHUH TIPHU OIICHKE Tra3000MeHa B JIETKUX U
JOTIOJTHUTENBHO M3 BEHBI - B Cllydyae HAJMYUs HAPYIICHUS TPaHCIOpTa Tra3oB
KpOBbIO W (WJIM) TKaHEBOTo razoobmeHa. Mrima um mmpuil s 3a60pa KpoBH
JOJDKHBI OBITh TENAPUHU3UPOBAHBI, HE IOJDKHO OBITh KOHTAKTa KPOBU C BO3IYXOM.
KpoBb 10KHBI HCCIIEIOBaTh cpasy ke mnocie 3adbopa. Ecinu 3To HEeBO3MOkKHO, OHA
JIOJKHA TIOMEIIAThCsl B JICASHYIO BOAY U HMCCJENOBAaTh €€ HY>KHO HE MO03XKeE, YeM
yepe3 30 MuH.

st ouenku KOC yarie Bcero UCnosb3yIoT CASAYIONINE MTOKA3aTeNN:

pH - 3T0 OOpaTHBI AeCATUUYHBIN JOrapudM KOHILIEHTPAILMH BOJOPOIAHBIX
MOHOB. JTOT TMOKa3aTeldb M3MEHSETCS NpU HAIWYUU JEKOMIIEHCHUPOBAHHBIX
HapymeHuii KOC u MoxeT CBHAETENbCTBOBATH TOJBKO O CABUTaX B CTOPOHY
anuao3a wiv ankanoza. B Hopme pHa Haxoautcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTpukierouneli = 6,8-7,0. I'panunbl konebanuii pHa,
COBMECTHMBIE C JKU3HBIO - 6,8-8,0.

BEecf — u30bITOK WiM AepUIUT OCHOBAHUM, T.€. PACUETHOE KOJUYECTBO
mMoiib HCO3-, koTopoe HE0OXOIMMO BBECTM B KaXKJbI JUTP BHEKJIETOYHOU
KUJKOCTH WJIM BBITECHUTHh W3 Hee Kuciotod mig Hopmanuzanuu KOC. Dtot
komnoHeHT KOC cBuzeTenbCTByeT 0 HenbixarelbHbiX HapyuieHusx KOC umum o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro IMpHU JbIXaTeNbHBIX paccTpoiicTBax. B Hopme
BEecf =+ 2,3 MM/n. [Ipeaenst konebanuii, COBMECTUMBIE C KU3HBIO, = 1 SMM/71.

PaCO2 (PvCO2) - nwixarenbHblii koMrnoHeHT KOC, cBUAETENBCTBYET O
npixatenbHbiX HapymieHusx KOC uimm 0 KOMIIEHCATOPHBIX H3MEHEHUSX 3TOTrO
noKasaTelis MpU HeIbIXaTeNbHbIX paccTpoicTBax. B HopMe 3TOT mokasaTesb B
apTepuaibHOM KpoBU cocTaBisier 35-45 mm pr. cr. (4,7-6,0 «lla), mnpu
COBMECTUMBIX C KU3HBIO KoJiebanusimu ot 10 o 150 mm pt. cr. (1,3 - 20,3 xIla).
VYwmenbiienue PaCO2 menee 35 MM pT. CT. CBHAETEIBCTBYET O THUIIOKAITHUU

BCJICACTBUC TUIICPBCHTUIIAILUK, KOTOpAsA IPUBOJUT K AbIXATCIIBHOMY aJIKAJIO3Y.



VYBemuuenue PaCO2 Bpimie 45 MM PT. CT. HAOMIOAACTCS TPU THUMOBEHTHIISIITNH,
TUIIEPKAITHUS MPUBOJIUT K JBIXaTEIbHOMY alli103Yy.

BB — xoHueHTpaius ocCHOBaHUM BceX OypepHbIX cuCTeM KpPOBU (B HOpME —
40-60 MM/1).

SB — cTtanaapTHbIN OMKapOOHAT — KOHIIEHTPALIMS aHUOHA TMApoKapOoHaTa B
miazmMe kpoBu npu 100% HachllleHUH TeMOrJIoOMHa JaHHOM NPOObl KPOBU
Kuciopoaom, temneparype ee 380C u Hanpsukerun CO2 B Held 40 mwm pr. crT. (5.32
kPa). Ortor mokazarenb mo3BosigeT AU EepeHIupoBaTh JIbIXAaTENbHbIE U
HeAbIXaTenbHble paccTporicTBa. OH B HOpMe paBeH 20-27 (cpenH. 24) MM/m.

AB — uctunnslie OukapOoHnaTtsl, cogep;xanne HCO3- B mnazme kposu (19-23
MM/n).

TCO2 — o6mas yriekucnora kposu (10,5-13,0 MM/m).

B mnacrosmee Bpemsi, ucxons u3 koHuenuuu KOC Crrooapra U umed
COBpPEMEHHbBIE Ta30aHAIM3ATOPHI, ISl 0OJiee TOYHOTO OMpeAeNieHUs MPUYUHBI U
MaTOTeHe3a HapYIIEHUH IeecO00pa3Ho HapsAy C KIMHUYECKUMH JTaHHBIMU
onpenensaTh crenenb uameHenuss PCU, PaCO2 u AoGmr.

PCHU y 3nmopoBsix moaeit coctaBisieT 40-42 MMOJIB/JT U €€ MOXKHO Y3HaTh
npu ymnpoimeHHoM pacuere: PCHU= [Na+] - [Cl-]. Cuuxenne no 30 mMmomin/n
CBUJICTEIILCTBYET O PA3BUTUHU HEABIXATEIHHOTO aIua03a, a yBenudeHue ooiuee 50
MMOJIB/JT — O HEJIBIXaTeJIbHOM CIBUTE B CTOpPOHY ajikayio3a. CyllecTByeT crporas
koppessinua mexay PCU u BE B kposu nanuentos OPUT.

KoHmeHTpanus JucCOnMUpOBaHHbBIX CIA0BIX KUCTOT (A-), IPEACTaBICHHBIX
B IJ1a3Me KpoBU ee Oenkamu u docdaramu, meHsercs ¢ usmenennem PCU, PCO2

1 AoOr.

3. HAPYIIEHUA KOC, UX ITPOPUNJTAKTHUKA U KOPPEKIIUA

Paznuuaror aBa Buga Hapymenuid KOC (t1abm.1): HeapixaTenbHbIe (allnao3
WM  allKaJio3 — TATOJIOTUYECKOE COCTOSIHHE TPU  KOTOPOM  TEPBUYHO

YBCIINYNBACTCA I[C(I)I/II_II/IT WA U30BITOK OCHOBaHI/II\/'I, 4TO IPUBOJHUT K U3MCHCHHUIO



nokazarens BEecf u pH B cTopoHy anmuaemMun uiau amkaJeMud) W AbIXaTEIbHBIC
(auMmo3 WM aJKajio3 ¢ NEPBUYHBIM yBEIHYEeHHEM uiu cHkeHnnem PaCO2). Ilpu
muarHoctuke Hapymiennii KOC Heo0X0JuMO OILEHHBATh CTENEHb TSHKECTH
pPacCTpPOICTB U KOMIIEHCATOPHBIX U3MEHEHUH.

Moryt ObiTh Ooisiee cioxuble HapymeHuss KOC: opHoHampaBieHHBIE
(IbIXaTeNbHbIA M HEJIbIXaTEIbHBIM allu03 WIM ajJKajo3) U pa3HOHAIPABJICHHbIE,
MPOTUBOMOJIOKHBIE  (IBIXaTEIbHBIA  alMA03 M HEJAbIXaTeNIbHBIM  ajaKayios,
JbIXaTEJIbHBIM aJIKano3 M HEeAbIXaTelIbHBIM aiuao3). B ux AuMarHocTuke Ba)KHOE
3HAYEHHE WMEIOT 3HAaHUE aHAMHE3a M CYIIHOCTH MATOJIOTMYECKOro Ipolecca,
KJIUHUKa 3aboneBanust B comoctaBineHun ¢ gaHHbiMa  KOC,  BogHO-
AJIEKTPOIUTHOTrO OOMEHA U MOKa3aTesIIMU ra3000MeHa.

[Tpodpunaktuka napymenuii KOC Bo BpeMs aHECTe3WH W WHTCHCHUBHOM
TE€panmuu OCYLIECTBISIETCS MOJJEPXKAHUEM aJeKBAaTHOTO  KPOBOOOpAILICHUS
(o0miero ¥ MHUKPOLMPKYJSALMM) W BEHTWISIMU  JIETKUX B pEXUME
HopmoBeHTW I (FetCO2 = 49 — 6,4 00%), obecnedeHreM HOCTATOYHOU
okcureHauu  (Sa02 = 94-100 00%), mnpeaynpexaceHUEM HapylICHUN
MeTabonu3ma.

WNurencuBHas Tepanusi OonbHbIX ¢ HapymiennemM KOC nomkna, mpexie
BCEro, IMpeAycMaTpuBaTh YycCTpaHeHUE (YHKIMOHAIBHBIX W METa0O0JIMYECKHUX
paccTpoiicTB  Kak  NpPOSIBICHUM  OCHOBHOrO  3a00JieBaHUA,  yCTpaHEHHE
KPUTUYECKOTO cocTosiHusA. [Ipu orcyTcTBUM 3PdeKkTa U TIHKEIbIX HAPYIICHUSX,

nposoautcs koppekuuss KOC.



Taomumna 1

Xapakrep Hapyumeauit KOC

Hapymenus KOC Ioxaszarenu KOC

pH PaCO2 BEecf
HenpixaTenpHBIN aliugo3:
YMEpEHHBII -25--52
BBIPKEHHBIN -5.3--7.5
TSDKEJIBIH: -7.6u<
JIEKOMTIEHCUPOBAHHBIN 7.20 40 -7.6
YaCTHYHO KOMITEHCHPOBAaHHBIH 7.21-7.29 34-28 7.6
KOMIIEHCUPOBaHHBIN 7.35 20 -7.6
HenpixaTenpHslii ankanos:
YMEPEHHBIH +2.5-+6.5
BBIPKEHHBIN +6.6 - +12
TSKEIBIN: +12.1u>
JIEKOMTIEHCUPOBAHHBIN 7.59 40 +12.1
YaCTUYHO KOMIIEHCUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIIEHCUPOBAaHHBIN 7.45 60 +12.1
HenpixaTeabHbBIN alIKano3:
YMEPECHHBIH +2.5-+6.5
BBIPKEHHBIN +6.6 - +12
TSKEIbIN: +12.1u>
JIeKOMIIEHCUPOBAHHBIN 7.59 40 +12.1
YaCTUYHO KOMIIEHCUPOBaHHBIH 7.53-7.49 46-50 +12.1
KOMIIEHCUPOBAaHHBIN 7.45 60 +12.1
JIpIXaTebHBIN aIluI03:
YMEpEeHHBII 46-50
BBIPKEHHBIN 51-60
TSKEIBIN: 61 u>
JIEKOMIIEHCUPOBAaHHBIN 7.20 7.20 61
YaCTUYHO KOMIIEHCUPOBAHHBIHN 7.29-7.21 7.29-7.21 61
KOMIIEHCUPOBaHHBIN 7.35 7.35 61
JIpIXaTeIbHBIN aTKaI03:
YMEpEeHHBII 34-28
BBIPAKEHHBII 27-20
TSDKEJIBIN: 19m<
JIEKOMIIEHCUPOBAaHHBIN 7.59 2.3 19
YaCTUYHO KOMIIEHCUPOBaHHBIH 7.53-7.49 -25--52 19
KOMITEHCHUPOBaHHBIN 7.45 -7.5 19




AunI03 HebIXaTeIbHBIA MOKET OBITh META00IMUECKUM, BBIICTUTEIbHBIM U
sKk30reHHbIM. OH xapakTepusyetcs cHmkenneM HCO3- u Bo3pactanueM aepuimra
ocHoBanuit (Becf > - 2,3 MM/n). JlaHHbIi BUA anua03a MOXKET ObITh BCIIC/ICTBUE:
1) BeITecHeHus (TuTpamuu) OukapOoHaTa  pa3jIMYHBIMH  SHIAOTCHHBIMU
OpPraHMYEeCKUMH  KHUCJIOTaMM, HAlpuUMep, KETOKHCIOTaMU TMpu  Jauadere,
JIKOTOJIM3ME WJIM TOJIOAAHWUH, MOJIOYHOW KHUCJIOTOM TMpU TUNOKCUU; 2)
ymenblieHuss HCO3- B opranusme (nuapes, QUCTYNbl KHIIEYHHKA U KEITYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XpPOHMUYECKas MOYEYHas HEIOCTAaTOYHOCTh, IMPUEM
COJIIHOM KHUCJIOTBI U XJIOPHJIa aMMOHMS ), YTO MPUBOJUT K YMEHBLIEHUIO KATHOHO-
annonHoro rpaguenTa [(Na+ + K +)  (CI- + HCO3-)] x ypoBHio meHee 12 MM/n
(8 Hopme = 20); 3) MOCTYIUICHUSI HENETY4YMX KHUCIBIX BEIIECTB (OTpaBICHUE
HK30TE€HHBIMU KUCIOTAMU: CATUIIMIIATAMHU, METAHOJIOM, STHJICHTJIMKOJIEM).

[Ipyn pa3BUTHM HENBIXATEIBHOI'O AlMJ103a BKJIKOYAIOTCSA KOMIIEHCATOPHBIE
MexaHu3Mbl. CuiibHAsi KHUCIOTa MPH peakuuu ¢ OUKapOOHATOM IMEPEXOAUT B
c1a0yI0 YroJibHyI0 KHCIIOTY. YTOJIbHAsI KUCJIOTa BO30YXKIAACT AbIXaTEIbHBINA IIEHTP
U OPOJYKTHI ee aquccouranuu BeiBoasTcs jJerkumu (CO2) u noukamu (H20). Tlpu
OTCYTCTBHUHM MATOJOTHUU CO CTOPOHBI Mouek obmias sxkckpennss H+ u cunte3 HCO3-
MOTryT yBenuuuThes B 10 pas.

[lo MHEHHWIO MHOTHX WUCClenoBaTenell, mpu MeTabOoIMYECKOM aIlua03e
00s13aTeIbHO UMEETCS] aHUOHHOE HECOOTBETCTBUE, BOSHUKAET aHUOHHBIN UHTEpBAJI
MeXy KOHIeHTpaluei katnona Na+ u cymmoii annoHoB Cl-, HCO3-. Ero moxHO

oTpeneuTh 1o (hopmyre:

AW = Na+mi — (Cl-ur + HCO3-).

B Hopme AWM (anmonHbli wuHTEpBan) paBeH 1244 wmM/n. Ilpu
HEJIBIXaTEeJIbHOM allKJ103€ (3a UCKIIOUYEHUEM COJIsTHOKHCIOro) AW yBennuuBaercs
BCJICJICTBHE HCIIOJB30BaHUS Oy(PepHBIX CHCTEM KPOBU Il HEUTpalu3aluu

KHCJIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTeIIbHOM anuao03e pa3BUBAIOTCS CIeAYIOIIe
naTO(U3NOJIOTUYECKAE DPEaKIUU: YBEIMYCHHE cojepkanus H+ B kieTkax u
pa3BUTHE BHYTPHUKIETOYHOTO alU103a, KOMIEHCATOPHOM T'MIEPBEHTUIIALINH,
noBbIlIeHHOE ynanenue H+ nmoukamu (ipu pH < 7,25 peakuust MOYM CTaHOBUTCS
KHCIION), yactas pBoTa (ynaiseHue H+ ¢ skelyouHbIM COEPKUMBIM), CMEIlIEHHE
KpUBOM JIHCCOLMAIMM OKCUT€MOIJIOOMHA BOPABO C OOJIETYEHUEM OTIA4d TKaHSAM
KHCIIOPOJIa, KaTabOoJIM3M M paciaji KJIETOK, BbIX0/l K+ 13 KIETOK ¥ MOBBIIIICHUE €ro
B KPOBH, aKTUBAllMs CUMIIATO-a/IpEHATIOBOM CUCTEMBI U BHIOPOC KATEXOJIAMHUHOB C
MOCJICTYIOITUM HapylieHueM (QYHKIIH CePICTHO-COCYUCTON CHCTEMBI.

KinHuyeckn HenbIXaTeNbHBIM alua03 MOXKET MPOSIBISATHCS HApPYIIEHUEM
reMOJAMHAMUKMA M MHUKPOLUUPKYJSLHUM, YYAIIEHUEM JbIXaHUS, TUIIEPTEPMUEH,
OJINTYPHUEH WJIW aHyPHUEH, aJUHAMUEM.

JIMarHOCTUKY HEIBIXaTEIBbHOTO alKa03a OCYIIECTBISIIOT HAa OCHOBAaHUU
JAHHBIX aHaMHE3a, KJIMHUYECKON KapTUHBI U JlabopaTopHbix uccienoBanuii KOC
(BE <-12,5; AB < 19, BB <40, SB < 20, pH < 7,35). Yaiie Bcero pa3BuBaeTcs
METa0OJMYECKU alu03 BCJIEACTBUE HAKOIUIEHHWS B OpraHU3MeE IMPOAYKTOB
obmena. Paznmuuaror mpu 3TOM JaKTaT anuao3 2-X THMOB: TUTA A (KJIaCCHYECKH)
y OOJIBHBIX C MOHMWKEHHOW mepdy3uei TKaHel W BhIpaKEHHOW TMIOKCUEW W THUIa
B, y OO0JNbHBIX C BBIPAKEHHBIMH META0OJMYECKUMH HapyLIEHUSIMU (CaxapHbIi
nuadeT, nHPEKIMOHHbBIE OO0JIE3HH, TOYEYHO-TIEYCHOUHAS HEIOCTATOYHOCTh U TIp.)
U HEKOTOPbIX OTpaBJICHUSX (CaluUUIaTaMHu, OJTUJICHIJIMKOJIIEM, METAaHOJIOM,
aHTH(PU30M U 1Ip.).

Jlaktar — CHJIBHBIM HOH, IIpU HOpMalbHOM pH OH MOJTHOCTEIO
JUCCOIIMMPOBAH, TaK KaK OpPraHU3M OBICTPO €ro MpoAylUUpYyeT U MOIJIoniaeT. Y
OOJIbHBIX, HAXOJSAIIUXCA B KPUTHYECKOM COCTOSIHUM, YPOBEHb THIEpIaTaTEMUU
3HAYUTEIBHO BBIIIE, YEM YPOBEHb AlIU1034.

Jlaktat Moker ObITh moBbIIIEH (Oonee 2-4 MM/m), a [H+] Her. 3Dto
OOBSACHSIETCS TEM, YTO MPU HMHTEHCUBHOW Tepanuu K IJIa3Me J100aBiseTcss He
MOJIOYHAsl KMCJIOTA, a COJIb CHJIBHOM KHCJIOTBI: CHJIIBHBIM KaTHOH Nat+ BMecTe ¢

CUJIBHBIM JIAKTaTHBIM aHUOHOM. JIakTart HOTpC6J'IHCTCH oA BJIMAHHUEM KIICTOYHOTI'O



MeTabonu3ma u ocTaromumiicas noH Hatpus noBbimaer PCU. Tlpu nopmambHOM
CHUCTEMHOM MeTabonm3Me CYTOYHBIA 000poT jaktara paBeH 1500-4500 mmoib.
Bropoit Mexanusm koppekunu PCU n Hopmanuzanuu pH nipu runepiaakraTreMuu —
3TO mepemMenieHne cuiabHoro annoHa Cl- U3 miua3Mbl KpoBH B KiIeTKH. OCHOBHBIM
MCTOYHUKOM JIAKTaTa SIBJISIIOTCA JIETKUE, OCOOEHHO IMPU OCTPOM JIETOYHOM
noBpexaenuu. [lo muenuto N.P. Day u coaBt. (1996), runepiakrateMusi mpu
CENCHCe BO3HUKAET CKOpPEE BCIIECJCTBUE IMOBBIIIEHHOTO a’3pOOHOr0 MeTadosn3Ma,
YEM TKAaHEBOW TMIIOKCHM WIM YTHETCHHS] aKTUBHOCTH MTUPYBATAETUAPOTE€HA3BI.
[Ipy nMarHoCTUKE auua03a BaXXHO ONPEAEIUTh NPUYHUHY, CTENEHb TSHKECTH
IIEPBUYHBIX HApPYyLIEHUH M KOMIIEHCATOPHBIX MW3MeHeHn. KonmuecTtBeHHoe
npeoOiaganre  UMQPOBBIX  3HAYEHUW  NEPBUYHBIX  HAPYIIEHWH  HaJ
KOMITIEHCATOPHBIMH U3MEHEHUSIMH 103BOJISIET TpaBuiIbHO oleHnTh KOC.
WNuTeHcuBHas Tepanusi OOJIbHBIX C HEJBIXaTEIbHBIM alUA030M JOJDKHA
IpeaycMaTpuBaTh MaTOr€HETUYECKOE JIeUeHHE OOJIbHOr0, YCTPAHEHHE MPUUYMHBI,
BBI3BAaBLICH pa3BUTHE aly03a (IIPU YCIEIIHOM JEYEHUH OPTaHHUYECKUE KHUCIOTHI
MOCTENIEHHO METa00IU3UPYIOTCS U (HUITH) SKCKPETUPYIOTCS, allM103 UCUE3AET).
Ecniu npuuMHy He YyHOaercs YCTpPaHUThb, TSDKENbIA alMuI03 HYXHO
KOppUTHpOBaTh BBeAeHUEM ocHoBaHuil: 4,2% wmm 8,4 % pacrtBopa Harpus
ruapokapoonara (B 1 M pactBopa 1 MM ocHOBaHuiA), Wiu jakTaTta HaTpus (B 1 mi
11 % pactBopa 1 MM ocHoBanuit), wim 3,6% pactBopa TpucamuHa, THAM (B 1
mia 3,6% pactBopa conepxkutcs 0,3 MM ocHoBanuit). Pacuer no3bl ocHOBaHUs

MPOU3BOJIAT 1O (hopMyJIe:

JBbC = F * macca Tena (xr) * ABeecf,

rae: JAbC - negunut 6ydepHbIx cucteM, MM OCHOBaHMA;
F — 06beM BHEKIIETOUHOM KUAKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJIbHBIM 3HaueHueMm BE.



He cnemyer neduumuT oOCHOBaHUN KOPPUTHPOBATH MOJHOCTHIO. Eciu
IpUYMHA alK03a OMpEeIeHa U MOXKET ObITh KOHTPOJHpyeMa, TO BO BBEACHUU
OCHOBaHMIl HEPEJIKO HET HEOOXOIUMOCTH.

Cpok romHOCTH HaTpHsl ruapokapboHata - 1-3 cyTok, a mpu 100aBlIeHUU
crabmmzatopa (0,3 ma tpwiona b Ha 1 mu rugpokapOoHaTa) OH yBETUYMBAETCS
no 30 cyr. Harpuii ruapokapOoHat aeictByeT ObIcTpo. IIpu ero mpumeHeHuu
clemyeT yYHMTHIBaTh YyBenmueHue oOpaszoBanus CO2 wu  HE0oOXO0AUMOCTH
JOCTATOYHOM  BEHTWUJISILMU  JIETKMX, a TakkKe BO3MOXHOCTb  Pa3BUTHUS
TUIEPOCMOJISUIBHOTO  COCTOSIHMSL € IOCJIEAYIOUIUM  Pa3BUTUEM  CEPJIEYHO-
COCYAMCTON HEAOCTATOYHOCTH.

[Ipu wucnonb3o0BaHWM JlAKTaTa HaTpusd (JAKTacoja) NPOUCXOJIUT €ro
MeTaboIM3M B MeYeHU ¢ 00pa3oBaHMEM TIMKOTE€HA, MOATOMY MPU HAPYIIECHHUSIX
(GyHKUIMM TIEYeHH OH MPOTUBOINOKa3aH. Kpome TOro, BO3HUKAET JaKTalUIEMUs,
YTO OIPAaHUYMBAET €ro MPUMEHEHUE MTPU TKAHEBOW TMIIOKCHUHU.

TpucamuH OKa3bIBAET BBIPAKEHHOE TUYPETUUYECKOE JIEUCTBHE, BBIAEIACTCA
noukamu. Mcnosb30BaTh €ro MOKHO TOJIBKO MPU COXPAaHHOM MX (DYHKIIMH.

AJKano3 HeAbIXaTeIbHBIH BO3HUKAET NPHU TOBBIIIEHUH COOTHOIICHUS
HCO3-/PaCO2 3a cuer yBenumuenus HCO3-. OH MoxeT ObITh BcienacTBue: 1)
M30BITOYHOTO BBeACHUS OydepHbIX OCHOBaHUN WM TIEpPEIMBaHMUS OOJIBIIOTO
KOJIMYECTBA IIUTPATHON KpOBU (LIMTPAT B IICUCHHU MIPEBPALIACTCS B HATPUS JIAKTAT);
2) noBbilIeHUsT 00pa3oBaHMsl OMKApOOHATOB B MOYKAX U HKEIYyJAOYHO-KUIIEUHOM
TPAKTE UIM OTHOCUTEIHHOIO MOBBILICHHS UX COACPX aHUS MPHU OOJIBIINX MOTEPSX
H+ u xmopunos (HeykpoTumas pBoTa, auapes); 3) AeQUIuTa Kaiaust mpu O0IbIION
NOTepU €ro WIA OrpaHUYeHHOro TMOCTYIUIEHUs €ro; 4) IJIuUTeNbHOro U
OECKOHTPOJIBHOTO  BBEIEHHUSI JUYPETUKOB, MPUBOJALIETO K  YCHICHHOMY
BBIBEJICHUIO U3 OPraHU3Ma KaJlis U XJIOPHUIOB.

[Tpu ajKanose HEbIXaTEIbHOM BO3HUKAIOT clenyroume
naTou3nogoruyeckrue u3MeHeHus: 1) BbIXOA Kalus U3 KJIETOK U MOCTYIUICHHUE B
Hux H+ ¢ nocienyromum  pa3BUTHEM BHYTPUKIETOYHOIO — auuao3a; 2)

YBCIIMYMBACTCA  BBIACIICHUA  KaJWA IIOYKaMM, Pa3BUTUC THUIIOKAIMCMHUU C



NOCJIEAYIOUIMM HapylIEHHEM pUTMa CEepAua; 3) TMIIOBEHTWIALHUS; 4) CMEIECHHE
KPUBOM JIHCCOLIMAIIMU BJEBO C 3aTPyJAHEHUEM OTAA4YM KHUCJIOpOAa TKaHsIM; S)
pa3BUTHE MapaOKCATBLHON alluaypHH.

Knunnueckn anmao3 HEABIXAaTEAbHBIA  MPOSBISIETCS  TUIIOBOJIEMUEH,
TUMOKAIMEMHUE, TOJWypHUe, MbIIIEYHOM CIa00CThIO, MHOI/IA BO3HUKAIOT
CyJlIOporu BcieAcTBUE cBs3biBaHUs Ca2+ GenkaMu.

JInarHOCTUKY HEABIXaTEJIbHOI0 ajKajio3a OCYUIECTBISIOT HAa OCHOBAaHUU
JAHHBIX aHaMHE3a, KIMHUYECKOW KapTUHBI U JTabopaTopHbIX uccienoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm pt. ct. pH > 7.46), BOmHO-
AIEKTPOIUTHOTO OanaHca (TUITOKAIMEMHUSI, TUTIOXJIOPEMUS ).

WNuTeHcuBHas Tepamnus OOJBHBIX C HENBIXaTENbHBIM aJIKaJIo30M JIOJDKHA
npeaycMaTpuBaTh: 1) TIATOTEHETWYECKOe JiedeHUue OOJIBHOTO, YCTPaHEHUE
OPUYMHBI, BbI3BABIIEH pa3BUTHE ajikano3a; 2) YCTpaHEHUE HapyIIEeHUN
reéMOJIMHAMUKH; 3) KOPPEKIHUIO TUIIOKATMEMUH, TUIIONOXJIOpEMUH; 4) KOPPEKIUIO
TSKEJIOro JEKOMIIEHCUPOBAHHOIO allKaJio3a C UCIOJIb30BAHUEM COJISTHOM KHCIIOTHI
(0,05-0,1 N pacTtBOp BBOJSAT B IIEHTpaJbHBIE BEHbI C MaKCHUMaJIbHON CKOPOCTHIO
BBeneHus 0,25 MM wmm 2,5 mut - 0,1 N pacTBop / KT Maccel Tena B 4, HO He 0oliee
100 MM B cytku) wiu 100-150 ma 0,9% pactBopa xjopuga aMMoHUS (B CYyTKH
BBOIUTH He Oosiee 250-300 MM H+ ). MoxxHOo Takke nmpuMeHuTh auakapo (0,25-
0,5 r uepe3 poT), KoTophIii crocobcTByeT 3aaep:kke CO2 B kpou. Jlyis pacuera

UCIIOJIb3YIOT CIIEYIOUTYI0 (OPMYITY:

M xoppurupyromero pacrsopa = F * macca tena (kr) * ABEecf.

Anmao3 JbIxaTeNbHBI BO3HUKaeT npu Bo3pactanuu PaCO2 Bcnencteue
HapyIIEHHON anbBeOJIApHON BeHTWIAIMU. OH BBI3BIBACT KOMIICHCATOPHOE
MOBBIIIICHUE BBIPAOOTKM HATpUs OWKapOOHAaTa B OJPHUTPOIUTAX U KIETKaX
MOYCYHBIX KaHAJBIIEB, YCUIIMBAETCS BhIJIeIeHNE H+ 1 XJT0puIoB moukamMu, KpuBas

AUcconranuy CMEIAacTCA BIIpaBo C o0JIerYeHuEM OTAa4Yu KUCJIOpOaa TKAHAM.



Knvanueckn ApIXaTeNbHBIA alua03 TMPOSIBISETCS CHIDKEHHEM o00bema
BEHTWISAIIUYA, HAPYIICHHEM pPHUTMa JbIXaHUsS, YBEIWYEHUEM YIapHOro oObeMa
CepAlla, pacliupeHueM MepudepuyecKux COCYJIOB, CHIDKEHHEM  OOIIero
nepuepUIecKOr0 COMPOTHUBIICHUS COCYAOB, TUTIEPEMHUEH KOXXHBIX TIOKPOBOB U
CIIM3UCTBIX 000JI0YEK, YUAllIEeHUEM ITyJIbCa, MOBBIIIIEHUEM WM 0e3 u3MeHeHuit A/Jl,
MOBBIIIEHUEM BHYTPUYEPETTHOTO JTABJICHUS.

JIMarHOCTUKY JBIXaTeTBLHOTO alK103a OCYIIECTBIAIOT HAa OCHOBaHUU
JAHHBIX aHaMHe3a, KIMHUYECKOM KapTHHBI M JAOOPATOPHBIX HCCIIEIOBAHUM
(PaCO2 > 46 mm prt. cT., pH <7, 35, BE KOMIIEHCAaTOPHO MOKET CHUKATHCSI HUKE
-2,3 MM/m).

NuteHcuBHass ~ Tepanmusi ~ OOJNBHBIX € JIBIXaTEJbHBIM  AIU030M
peaycMaTpuBaeT MaTOTEHETUYECKOe JeUeHHe OOJIbHOTO, YCTPAHCHHUE MPUYMHBI,
BBI3BABIICH pa3BUTHE alU103a U PECHUPATOPHYIO MOAJIEPXKKY HEIPHEKTUBHOTO
COOCTBEHHOTO JIbIXaHMUS.

AJKano3 AbIXaTelbHbld (TUMOKAMHUYECKHUI) BO3HUKAET MPU CHUKEHUU
PaCO2 BcnencTtBue TUINEPBEHTUIISIIMKA CIIOHTAHHOW (TpaBMa, TeMOopparuyecKui
IIOK, BO30YXJEHUE, WCTEpUs, THUNEPTEPMHUS, ITUIHIE(DATHLHO-KATAOOINISCKUN
CHUHJIpOM, TIpU cTpaxe OonbHOTO, O0nM) W uckyccTtBeHHoW (MBJI B pexume
TUIEPBEHTUIISILINN ).

[Ipu ankano3e ABIXaTEIHHOM KOMIIEHCATOPHO YMEHBIIACTCS AUCCOIHAIIHS
OKCUTeMOTJIOOMHA, BO3PAcTaeT BbIACIICHHE MOYKAMH H30BITOYHOTO KOJIMYECTBA
oukapboHara, cHUXKaeTcsi peabcopomus u oobpazoBanre HCO3- B sputporurax u B
KJIETKAaX MOYE€YHBIX KAaHAJIBIICB.

['unokanHusi BbI3BIBAET BA30KOHCTPUKIUIO MEPUDEPUUYECKUX COCYIOB,
COCYZIOB MO3ra W YMEHBIIEHHE MO3TOBOTO KPOBOTOKA, CMEIICHHUEM KpPUBOU
JUCCOIMAIIMM  OKCUTEMOTJIOOMHA BJIEBO C YXYIIIEHHUEM OTAAud KHUCIOpOJa
TKaHsIM, CHMI)KAeT BHyTpuuepenHoe napieHue, ymenbinaeT MOK u BbI3bIBaer
TUTIOTEH3UIO.

NureHcuBHass  Tepamusi  OOJIBHBIX € JbIXaTeIbHBIM  AJKajJ030M

npeayCcCMarpmuBacT NATOICHCTUYCCKOC JICUCHHUC 0O0JILHOT 0, YCTPAHCHUC IPUYMHBI,



BBI3BABIIEY PAa3BUTHE AJIKAJI03a U PECIUPATOPHYIO KOPPEKLHUIO THIEPBEHTUIISLIAN

(nepeBox 6onpHOrO Mpu MBJI B pexkuM HOPMOBEHTHIISIIIUN ).
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