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BBEJAEHUE

Kucnorno-ocaoBHoe cocrosinue (KOC) kpoBH U apyrux OHMOJIOTMYECKHX
KUJAKOCTEH - OJWH W3 BaXHBIX KOMIIOHCHTOB T'OMEOCTa3a OpraHu3Ma,
XapaKTepU3YIOIIUICS KOHIICHTpaIMeld BOIOPOIHBIX HOHOB [H+], KoTOpas 3aBUCAT
OT COOTHOIICHHSI MEXIY BOJOPOJHBIMH M THAPOKCUIBLHBIMH HOHAM, MEXKIY
KACJIOTaMH W OCHOBaHMAMHU. OHO ompeaenseT CTaOWIbHOCTh TPOTCKAHUS
OCHOBHBIX  (PU3MOJIOTMYECKUX  MpoleccoB B opraHusme.  OCHOBHBIC
OMOXMMUYCCKUE PEAKIIMU B KJIIETKaX U B UX OKPYXCHHH JOCTHTalOT MaKCUMyMa
IIPH ONPEJICICHHBIX 3HAYCHUSIX aKTHBHOW peakmuu cpeibl. KoHIeHTpalus noHa
H+ [H+] nognepxuBaercs B oueHb y3koM auamnasone (36-43 HMoib/i1, B cpeiHeM
40 aMounp/n umu 0,00004 mmons H+/m). [lpu BeIXOAE 3a mpeaensl Hke 10 u
Boime 100 HMoJb/1 MPOMCXOAUT HeoOpaTuMas JieHaTypaIus OCIIKOBBIX CTPYKTYP
dbepmenToB. BHyTpukieroyHas koHieHTpauus [H+] B 4 pasa Bbime
BHEKJIETOUHOU. KOHIIEHTpalnio BOAOPOIHBIX MOHOB XapakTepusyer pH kposw,

KOTOPBIH KoJieOaeTcs B mpenenax 7,35-7,45.



1. MEXAHU3MBI ITTOJJEP)KAHHMA KOC

B mporecce merabonuzma oOpa3yroTcsi KUCIbIE MPOAYKTHI: 1) JeTyune —
CO2 okono 15000 mmonw/cyT (0,13 mmounb/kr * Mun-1); 2) Heneryuue - H+ okono
30-80 mmonb (1 mmonb/kr* cyr-1); 3) MojouHas W NUPOBUHOTpagHas (Mpu
OKHCJIEHUU YTJIEBOJIOB), cepHas, gocdopHas, MoueBasi KUCJIOThI, aMUHOKHUCIIOTHI
(mpu OKHUCIICHHH OCJKOB), P-OKCHMMACIsIHas, aleTOYKCYCHasl, XKUPHBIC KHUCJIOTHI,
KETOKHCJIOTHI (TIPHU OKUCIICHUU KUPOB).

JIist cBOeH 3amMThl OT HUX W mojjepkanus nocrosuctea KOC, opranusm
UCIIOJIb3YET CHCTEMBI OBICTPOTO pearupoBaHus — Oy(depHbIC CUCTEMbI U CHCTEMBI
MEJUICHHOTO pearupoBaHus - (HU3UOJIOTMYECKHE CHCTEMBI, CBSI3aHHBIC C
JIC3UHTOKCHUKAIIUEH TIPOMEXYTOYHBIX W BBIICICHUEM KOHCYHBIX IIPOIYKTOB
oOMeHa.

OcHoBHBIMH OyQepHBIMU CUCTEMAMU KPOBH SIBISIFOTCS: 1) TeMorio0uHoBast
— KHb / HHb (35-76% 6ydepHroit emkocTn); 2) kapbonarHas — NaHCO3 / H2CO3
(13-35% OydepHoii emkocTn); 3) 6enkoBas — Boenok / Hoenok (7-10% OydepHoit
emkocTH); 4) hocharnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkoCTH).

Onu mpencraBieHbl B BHIE C€Ia00NW KHUCIOTHI M COJBIO 3TOW KHUCIOTHI.
OcHOBHBIMH OydepHbBIMH CHCTEMaMH SBJISIOTCSA: B KJIETKaX — OenkoBas H
docdarnas, BO BHEKICTOUHOM IPOCTPAHCTBE — KapOoHaTHas. ['eMorioOnHOBas
OydepHass cucreMa aKTHBHAa KaK B KIETOYHOM, TaK U BO BHEKJIETOYHOM
MIPOCTPaHCTRBE.

Bydepubie cuctembl KpoBH, TMpeacTaBiss Toibko 1/5 obmieit Oydepnoit
€MKOCTH OpraHusma, 0Opu auctpecce He MoryT mnoxaaepxuBatb KOC Ha
HOpMalbkHOM ypoBHE. [loaTomMy mipm wuctomenun OydepHBIX CHUCTEM s
noaaepxkanusi KOC HauMHAIOT aKTUBU3UPOBATHCS (DU3UOIOTUYECKHE CUCTEMBI
MEJIJIEHHOTO pearupoBaHus: 1) nerkue (yaanenue win 3aaepxka CO2); 2) nouku
(Beimenenrie H+ wnu HCO3- |, peabcopbuuss HCO3-); 3) neyens (HelTpatuzaius

okuciieHueM); 4) xenynouHo-kumednbiid Tpakt — XKKT (Bergenenune H+, HCO3-)

U JIp.



B wucropnueckom acmnekre oneHky KOC ocymecTBisiM  pa3audHbIMHU
crnoco0aMu B 3aBUCHMOCTH OT NMPUMEHSEMbIX TEXHUYECKUX CPEICTB, TEXHOJIOTHUM
Y KOHLICIILHH.

CHauana ee mpoBOAWIM C MOMOIIbIO ypaBHeHUs ['ennepcona-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 - norapudm KOHCTaHTHI TMCCOLMAIIMU YTOJBHOW KUCIOTHI TIPU
380C.

3atem garckuii  yuenbii O. 3uraapa-Anzepcon (Sigaard-Andersen)
chopmynupoBan oneparuBHbIN MeTo1 KoHTpoJis KOC nupkynupyromieid KpoBu Ha
ocHOBaHUHU ompeneneHusi pH B nmpo0ax KpoBH, HACHIIIEHHBIX IBYMsI KUCIOPOJIHO-
yrAeKUCIbIMU cMecsiMUu (00bdHO ¢ KoHueHTparueit CO2 oxono 4% u 8%) u
akTyasnbHOro 3HaueHust pH nanHoro o0Opasiia KpoBu.

K koHmy 50-x TOZOB mpoIIENNIero CTOJETHS TjaBa IEHTPaTbHON
OoonpHMuHOM Jaboparopuu B Komenrarene I[lon Actpym (Paul Astrup) BBenm B
npakTUKy ObIcTpoaeicTByromue pH-merper ¢pupmber Radiometer, momyduBiime
Ha3zBaHue Astrup MicroEguipment (Muxkpomeron Actpyna). OmnpenenuB TpH
BenuurHBI pH B 0HOM mpobe u MOCTpouB rpaguk Ha CHEIUATBHOW HOMOTpPaMMeE
3uraapaa-AHIEpCEHa, MOXHO TMOJYyYUTh MCTUHHYK) KOHLIEHTPAlMI0 aHUOHA
ruapokapoonarta (AB) B mimasMe KpoBH M TMPOM3BOAHBIC IMOKA3aTEeNd: CYMMY
Oydepubix ocHoBanmii (BB), wu30Obitoxk ocuoBanuit (BE), cranmaptHbIi
oukapoonart (SB).

B 1954 r. amepukanckuii pusuonor Puuapa Cuoy (R. Snow) cooGmmr o
CO3JJaHUM ToJIAporpaguyeckoro 3yekTpoaa mis mnpsimoro wuszMepenus PCO?2,
KOTOpPBIM OBLT yCOBEpIIEHCTBOBaH B 1958 r. amepuKaHCKUM aHECTE3HOJIOTOM U
nmwxkeHepom Jxonom CeepunrxaycoM (J. Severinghause). O. 3uraapa-Aunaepcex

pa3paboTan Jpyryro JIUHEHHYIO HOMOIpPaMMYy, C IMOMOUIbIO KOTOPOM, MPOBEIs



npssmoe onpenenenne pH n PCO2, moxuo omnpenenuts nokasarenun KOC. B
JanbHEHIIEM, MCHOJIb3Yysl KOMIBIOTEPHYIO TEXHHMKY, MOXKHO OBUIO MOJYYHUTb
nokazarenu KOC, uckitouuB HE TOJIBKO SKBUJIMOPHUPOBAHHE KPOBHU 3TAJTOHHBIMHU
ra3oBbIMH CMECSIMU, HO U HOMOTPaMMBI.

B 1956 r. amepukanckuii 6moxumuk u ¢usuonor JI.C. Knapk (L. Clark)
pa3zpabotan noysporpadudeckuii aextpoa mius omnpenenenus PO2. K 1960 r.
NOSIBWIKMCH MepBble NMPHUOOpPHI I KIMHUYECKOIO MOHUTOPWMHIA Ta30B KPOBHU U
KOC.

B 70-e roapl BHenpeHbI B MPAKTHKY ONTOJHBIE TEXHOJIOTHU H3MEPEHUs U
peructpanuu pH, PCO2 u PO2. Bbicokasi TOYHOCTh U3MEpEHHs U HEOONbIION
IUaMeTp JaT4MKa TMO3BOJIsUIa BBOJIUTH €0 B COCYAMCTOE PYCJIO U TMOJyYaTh
HenpepbiBHYI0 nHpopmatuio o KOC.

B nauane 80-x romos Ilutep Crtroapt (P.A. Stewart) ony6iukoBaa HOBYIO
koHeniuio KOC ¢ wu3noxeHueM (U3MKO-XMMHYECKOrO0 IMOAXOAa K €ro
¢uznonoruu. OHa NMpeANOYTUTENbHA B COBPEMEHHON KIMHUYECKON (HU3MOIOTHH,
Tak KaKk HU U30BITOK OCHOBAaHUM, HU KOHIIEHTpalus OukapOoHaTa B Mjia3Me KpOBH,
B TOM YHCII€ U CTAaHIApPTHOTO, HE BCETJa MOTYT OOBSCHUTH MPUPOIY HAPYIICHHM
KOC y 6onbnoro. Konnenuus CtroapTa Mo3BOJSET BBIIBUTh HMPUYUHBI MHOTHUX
pacctpoiicte KOC u 6onee palimoHaJIbHO MOJOWTU K WX ycTpaHeHuto. CoriacHo
ATON KOHILIEMIIMU, BCE BOJHBIE PACTBOPBHl B OPraHM3ME€ YEJIOBEKAa IMPEICTABIISAIOT
coboit Hewcrtomaembrii uctounuk H+. B atux pactBopax [H+] ompenensiercs
mucconuanneit Boasl Ha H+ u OH- wonbl. JlaHHBI Npomecc MPOUCXOAUT B
COOTBETCTBHM C 3aKOHAMHU (PU3NYECKOM XUMUU: 3JIEKTPOHEUTPAIBHOCTHIO (CyMMa
BCEX TIOJOXXHUTEIBHO 3apsOKEHHBIX HOHOB paBHa CyMME€ OTPULIATEIBHO
3apSKEHHBIX HMOHOB) M COXPaHEHUIO MacC (KOJMYECTBO BELIECTBA B JIAHHOM
pacTBOpPE OCTAETCS IOCTOSIHHBIM, €CJIM OHO HE JI00ABIISIETCS] WIIA TPOU3BOAUTCS, HE
YAQISIETCS WU pa3pyliaeTcs).

B nHopme B mia3zMe cyiiecTByeT paBHOBecue MexAy kathnoHamu (Na+, K+,
Cat++, Mgt++) u anmmonamu (Cl -, HCO3-, 6enku, ocratounble aHHWOHBI). OHO

paBHO 153 MMonw/n1 u mpencraBieHo B guarpamme ['am6Ona. [lpu ucronienuun



OukapOOHATHBIX Oy(epHbIX OCHOBAaHMI UX MECTO 3aHMMAIOT OpPraHUYECKHE
KHUCJIOTBI, B pE3yJIbTaTe YEro CO3/Ja€TCS HECOOTBETCTBUE MEXIY KOHIICHTpaluen
Na+ u cymmoit HCO3- u Cl-. [TosBasieTcss Tak Ha3bIBa€MbIii AHMOHHBIN MHTEpBAJI
(AN). B HOpMme oH cocTaBisieT 12.4 MMOJIb/II.

CymHocts oaxona CTroapTa 3ak/II04aeTcsl B TOM, UYTO B IUIA3M€E BEJIMYHUHA
KOHLEHTpaluu HOoHOB Bojopoaa (dopmupoBanue KOC) 3aBucut or 3-X
nepeMeHHbIX BesnuuH: a) PCU -pa3HUIbl KOHIICHTPAIIUU CHJIBHBIX HOHOB (MEXIY
cymmoit konrentparuu Na+, K+, Ca++, Mg++ ¢ ognoit croponsl, u Cl- + makrar,
¢ apyroi); 6) PaCO2; B) Aobm — 0011eil KOHIICHTpAIIUU HEAUCCOIMUPOBAHHBIX
(AH+). u nuccouunpoBaHHbIX (A-) c1aOBIX KUCIIOT.

Conepxanue H+ u HCO3- MeHsieTcs nuillb TpU U3MEHEHUHU OJHOTO U3 ATUX
Tpex nokazateneil. [loaTomy mjist TOro 4ToObl y3HATh, KAaK OPTraHU3M PEryJIUpPyeT
pH, HEoO6X01MMO TIpeACTaBISATh, YeM O0YCJIOBIICH UX CJIBHT.

Hampumep, y 60J1bHOTO CO CTE€HO30M MPUBpPATHHKA BCIEACTBUE MOTEPU C
KENyAOUYHBIM  cofepkuMbiM  comstHo  kucinotel  (HCl)  pasBuBaercs
TUMOXJIOPEMUYECKUNA ~ METaOOIMYEeCKUH  allkalo3 HWHOTJAa C  BBIPAKEHHOM
KJIMHUYECKON cuMmnTomMatuko. YBenuuenue PCU mnpoucxonut BCIEICTBUE
NOTepU TaKOro cuibHOTO aHumoHa kak Cl-; 0e3 3HauYMMOIl TOTEpU CHUIIBHOTO
karnoHa. Korma mon Bomopona tepsiercss kak Boma (HOH), a me xak HCI-,
u3menennii B PCU ne Oyner, u mostoMy He m3MeHuthes [H+]. na koppekiuu
ajKago3a MPEANOYTUTENIbHO BBEJIECHHUE XJIOPUCTO-BOJOPOJHOW KHUCIOTHI B
pactBope. Ha ¢done anmkamo3a 00ibIIOe KOJMMYECTBO KaHs MEPEXOIUT B KIIETKH,
OCTaBlsAs 3HauuTeNbHYIO dacth Cl- B TuiasmMe KpoBH, 4YTO TIPUBOAMUT K
3HaunTenbHoMy cHkennio PCU. PactBop Punrep-nakrara 6omnee dusnonormues,

gem 0,9% NaCl, Tak kak PCU ux cooTBeTcTBeHHO paBHBI 28 1 () MIKB/I.



2. METOIAMKA 3ABOPA KPOBU JUJIA UCCIEAOBAHUA KOC U
XAPAKTEPU3VIOIIMNE EI'O ITOKA3ATEJIN

KpoBb noimkHa 3a0upatbest U3 apTepuu MpH OILEHKE ra3000MeHa B JIETKUX U
JIOTIOJIHUTENIBHO M3 BEHBI - B Cllydae HaJIM4YMsl HApYIICHUS TPaHCIOpPTa Ta30B
KpOBbIO W (WIM) TKaHeBOro razooOmena. Mrma u mmpun aist 3a0opa KpoBU
JIOJDKHBI OBITh TE€MapUHU3UPOBAHBI, HE JOJKHO ObITh KOHTAKTa KPOBH C BO3TYXOM.
KpoBb 10JKHBI HICClieIoBaTh cpasy ke mnocie 3adopa. Eciu 3T0 HeBO3MOXKHO, OHA
JIOJDKHA TIOMENIAThCS B JICASHYIO BOJY M HCCIIE/IOBATh €€ HYXKHO HE IMO3XKe, YeM
yepe3 30 MuH.

s onienku KOC warie Bcero UCnoyib3yIoT CIEIYIONTNE MOKa3aTeNu

pH - 310 00paTHBINA AecATUYHBIN Jiorapu(M KOHIICHTPAIIUU BOJOPOJIHBIX
MOHOB. ODTOT TMOKa3aTellb M3MEHSETCSd NpH HaJIUYUH JECKOMIICHCUPOBAHHBIX
Hapymenuii KOC u MoXeT CBHUIETENbCTBOBATH TOJBKO O CIBUTaXx B CTOPOHY
anuao3a uiau ankano3a. B Hopme pHa Haxomutcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BayTtpukierounsli = 6,8-7,0. I'panunel konebanuit pHa,
COBMECTHUMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK MM nepUIIUT OCHOBAaHWUM, T.€. PACUCTHOE KOJUYECTBO
mMmoirb HCO3-, koTopoe HEoOXOAMMO BBECTH B KaXKJbIH JINTP BHEKJICTOUYHOMU
KUJIKOCTH WJIM BBITECHUTh W3 Hee Kucioton s Hopmanuzanuu KOC. Drtot
koMmnoHeHT KOC cBugerenbcTByeT 0 HeapixaTtenbHbIX HapymeHusx KOC wunu o
KOMIIEHCATOPHBIX M3MEHEHUSIX €ro MpPH AbIXaTEIbHBIX paccTpoicTBax. B HOpMme
BEecf ==+ 2,3 mM/x. IIpenens konebanuii, COBMECTHUMBIC C )KH3HBIO, = 1 5SMM/1.

PaCO2 (PvCO2) - ppixarenbhblii koMrnoHeHT KOC, cBHAETENbCTBYET O
neixarenbHblx HapymeHussx KOC win 0 KOMIEHCAaTOPHBIX M3MEHEHHUSAX 3TOrO
MoKa3aTessl MpU HEeAbIXaTeJIbHBIX paccTpoicTBax. B HOpMe 3TOT mokasareib B
apTepualibHOM KpoBM cocTaBisier 35-45 mm pr. cr. (4,7-6,0 klla), mnpu
COBMECTHUMBIX C KH3HBIO KojebanusimMu ot 10 mo 150 mm prt. cT. (1,3 - 20,3 xIla).
VYmenbmieane PaCO2 menee 35 MM PT. CT. CBUAETEIBCTBYET O THIIOKAITHUU

BCJICACTBHUC THUIICPBCHTUIIALIMK, KOTOpPAd IHIPHUBOAUT K AbIXATCIIbHOMY aJIKaJIO3y.



VBenuuenne PaCO2 Beimie 45 MM pT. CT. HaOMIOJAETCS MPU TUIMOBEHTHIISIIUHY,
TUIEepKanHUs TPUBOJIUT K JIbIXaTEIbHOMY alU103Y.

BB — xoHI1IeHTpanusi oCHOBaHUH BceX Oy(epHbIX CUCTEM KPOBH (B HOpME —
40-60 MM/m).

SB — cranaapTHbIil OMKapOOHAT — KOHUEHTpAIUs aHWOHA THIpokapOoHaTa B
miazmMe kKpoBu npu 100% HacelieHMH TreMOraoOMHAa JaHHOM MpoObl KPOBH
KuciaopoaoM, temrepatype ee 380C u Hanpsbkenun CO2 B Helt 40 MM pT. cT. (5.32
kPa). Otor mnoxkazartens mo3BONSAET JAUPPEpPeHIMPOBATH JAbIXaTENbHbIE U
HeIbIXaTeNbHbIe paccTpoiicTBa. OH B HopMe paBeH 20-27 (cpean. 24) MM/i.

AB — uctunnsie 6ukap6onarsl, conepxanne HCO3- B mazme kposu (19-23
MM/m).

TCO2 — obmas yriaekuciora kposu (10,5-13,0 MM/m).

B nacrosimee Bpemsa, ucxonas u3 konuenuuu KOC Crioapra u umes
COBPEMEHHbBIEC Ta30aHAIM3ATOPHI, I OO0Jiee TOYHOTO OMPENEICHHUS MPUYMHBI U
naToreHe3a HapylIeHUH 1eJeco00pa3Ho Hapsay ¢ KIMHUYECKHUMH JaHHBIMH
onpenenath creneHb n3menenus PCH, PaCO2 u AoOm.

PCU y 3mopoBbeix nmronei coctaBiser 40-42 MMOJIB/T U €€ MOXHO Y3HaTh
npu ympomienHom pacuere: PCHU= [Na+] - [Cl-]. CHmxenue 10 30 MMOJIB/1
CBUJICTENICTBYET O PA3BUTHM HENIBIXATEIBbHOTO alua03a, a yBenauueHue oonee 50
MMOJIB/JT — O HEJBIXaTEIbHOM CABHUTE B CTOPOHY ankanosa. CyliecTByeT crporas
koppessinus Mexxkny PCU u BE B kpoBu nanmentoB OPUT.

Konnentpamus A1ccolMMpoBaHHbIX CIa0bIX KUCIOT (A-), MpeACcTaBIEHHBIX
B TUTa3Me KpoBH ee Oenkamu U pocharamu, mensercs ¢ uamenenunem PCU, PCO2

1 AoOur.

3. HAPYIIEHUSA KOC, UX ITPOPMNIIAKTHUKA 1 KOPPEKIIMA

Paznuuaror nBa Buaa Hapymenuit KOC (tabi.1): HenprxatenbHble (alua03
WIM  ajKajlo3 — MaTOJIOTMYECKOE COCTOSIHUE TpU  KOTOPOM  IEPBUYHO

YBCINYHUBACTCA I[C(I)I/IHI/IT WM H30BITOK OCHOBaHHﬁ, 4TO IMPUBOAUT K M3MCHCHHUIO



nokazatenss BEecf u pH B cTropony auunemMuun win ajakaqieMHUH) U JIbIXaTEIbHBIC
(auMmo3 WM ankano3 ¢ MEepBUYHBIM yBeanuyeHueM win cHmwxkenuem PaCO2). [lpu
nuarHoctuke HapymeHuii KOC HeoO0X0auMoO OILIEHUBaTh CTENEHb TKECTH
pPacCTpOUCTB U KOMIIEHCATOPHBIX U3MEHECHUH.

MoryTt ObITh OoJiee cnoxHble Hapymenus KOC: ogHoHamnpaBiieHHbIE
(npIXaTenbHBIN M HENBIXaTEIBHBIN alu03 WIM allkajio3) U pa3HOHAMPABICHHBIE,
POTUBOTIONIOKHBIE  (IBIXaTeNbHBIM  alUI03 W HEABbIXaTEJIbHBIM  aliKayos,
JbIXaTebHBIA aJIKalo3 U HeAbIXaTeIbHBIA aiuao3). B ux AmarHocthke Ba)KHOE
3HAQYEHUE HMMEIOT 3HAHWE AHAMHE3a W CYIIHOCTH MAaTOJOTMYECKOTo mpoliecca,
KIMHUKA 3a0oneBaHuss B  comoctaBieHun ¢ gaHHeiMu  KOC, BojHO-
ANEKTPOIUTHOTO OOMEHA U TOKa3aTeIs MU ra3000MeHa.

[Ipodpunaktuka Hapymenuit KOC Bo BpeMsi aHeCTe3MM U WHTEHCHBHOMN
TEpanuu OCYHIECTBIACTCS TOAJEpPKAHHEM  aJeKBAaTHOTO KpPOBOOOpAICHUS
(obmiero W MUKPOLMPKYJSIMK) W BEHTWIIIMU  JIETKUX B PEXHUME
HopMoBeHTWIsIMK  (FetCO2 = 4,9 — 6,4 00%), obecriedueHreM JIOCTATOYHOM
okcureHammu  (Sa02 = 94-100 00%), mnpenynpexaeHueM HapYIICHUH
MeTaboau3Ma.

WNurtencuBnas tepamusi 6onbHbIXx ¢ HapymienneM KOC nomkHa, mpexne
BCEro, IMpeAyCMaTpuBaTh YCTpaHEHHE (PYHKIMOHAIBHBIX M METabO0IMYECKUX
pPacCTpOMCTB  KaK  MPOSBJICHUW  OCHOBHOrO  3a00JieBaHUs, yCTpaHEHHUE
KPUTUYECKOTO cocTostHus. [Ipu oTcyTcTBUU 3(derta U TIKENBIX HAPYIICHUSX,

npoBoautcs koppekiusa KOC.



Tabmuua 1

Xapakrep Hapymenuid KOC

Hapymenus KOC IToxazatenn KOC

pH PaCO2 BEecf
HenprxaTenpHblil annaos:
YMEpEHHBIN -25--5.2
BBIpa)KEHHBIN -5.3--7.5
TSDKETIBIN: -7.6m<
JIEKOMTIEHCUP OBAaHHBIN 7.20 40 -76
YaCTUYHO KOMIIEHCUPOBaHHBIN 7.21-7.29 34-28 -7.6
KOMIIEHCUP OBaHHBIN 7.35 20 -7.6
HenprxaTenpHbli ankangos:
yYMeEpeHHBIH +2.5-+6.5
BBIPQ)KEHHBIH +6.6 - +12
TSKEIIbIN: +12.1u>
JICKOMITCHCUPOBAHHBIN 7.59 40 +12.1
YaCTHYHO KOMIIEHCUPOBAHHbIH 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIN 7.45 60 +12.1
HenpixateabHbIN aJIKaa03:
yYMEpEHHBIIH +2.5-+6.5
BBIPQ)KCHHBbIH +6.6 - +12
TSKETIBIN: +12.1 u>
JICKOMIICHCUP OBAHHbIH 7.59 40 +12.1
YaCTHYHO KOMIIEHCHUPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMITEHCUP OBaHHBIH 7.45 60 +12.1
JlprxaTenbHbINA alu103:
yMEpEHHBIH 46-50
BBIpa)KEHHBIN 51-60
TSDKEIBIN: 61 u>
JICKOMIICHCUP OBAHHbIH 7.20 7.20 61
YaCTHYHO KOMIICHCHUPOBAHHbIH 7.29-7.21 7.29-7.21 61
KOMITEHCHUP OBaHHBIH 7.35 7.35 61
JlprxaTenbpHBINA aTKanos:
YMEepeHHbII 34-28
BBIPa)KEHHBIN 27-20
TSDKEIBIN: 19u<
JICKOMIICHCUP OBAHHbIH 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAHHBIM 7.53-7.49 -25--5.2 19
KOMITEHCUPOBaHHBIH 7.45 -7.5 19




AUKI03 HEJBIXaTEIbHBIA MOXKET ObITh META0OJINYECKUM, BBIJICTUTEIBHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHmxkenueM HCO3- u Bo3pactanuem aepuuura
ocHoBaHu#t (Becf > - 2,3 MM/n). JlanHbli BUJ aliio3a MOXKET OBITh BCIIE/CTBHE:
1) BobiTecHeHus  (TuTpanuu) OukapOoHaTa  pPa3NUYHBIMU  DHAOTCHHBIMU
OpraHMYEeCKUMHU  KHUCIOTaMH, HalpuMep, KETOKUCIOTaMH Mpu  Jauadere,
QJKOTOJIU3ME WM TOJIOAAHUH, MOJIOYHOM KHUCJIOTOM TpH THUIOKCUH; 2)
ymenbiienusi HCO3- B opranusme (auapesi, GUCTYIbl KHUIICYHHKA U KEITYHOTO
My3bIpsi, SI3BEHHBIN KOJHUT, XPOHHYECKas TMOYeYHas HEIOCTaTOYHOCTh, IMPUEM
COJISTHOM KHUCJIOTHI M XJIOPUJA aMMOHHUS), UTO MPUBOJUT K YMEHBIIICHUIO KAaTUOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] k ypoBHio merHee 12 MM/n
(8 Hopme = 20); 3) MOCTYIJIECHUS HEJNETYYMX KHUCIBIX BEIIECTB (OTPaBIICHHE
AK30T€HHBIMH KUCIOTAMU: CAIMIIUIATAMHU, METAHOJIOM, STHJICHTJIUKOJIEM).

[Ipu pa3BUTHMM HEOBIXATEIBHOTO AalU03a BKIIOYAIOTCS KOMIIEHCATOPHbIE
MexaHu3Mbl. CuibHAs KHUCJIOTa TMpPH pPEeakuuu ¢ OukKapOOHATOM IEpPEeXOJIUT B
cna0yro YroJbHYIO KUCIOTY. YTOJNbHAs KUCIOTa BO30YKIAET IbIXaTEIbHBINA IIEHTP
U MPOAYKTHI ee auccormanuu BeiBoAsaTcs jderkumu (CO2) u moukamu (H20). [pu
OTCYTCTBHUU MMATOJIOTUU CO CTOPOHBI Mouek obmias sxckperuss H+ u cuate3 HCO3 -
MOTYT yBeIu4uuThes B 10 pas.

[lo MHEHWI0O MHOTHX HCCIEIOBATENCH, MpPU METa0OIMYECKOM allu03e
00s3aTENIbHO UMEETCS AHMOHHOE HECOOTBETCTBHUE, BOHUKAET aHMOHHBIN MHTEPBal
MKy KOHIIeHTpanuei katnona Na+ u cymmoii annonoB Cl-, HCO3-. Ero moxHO

OTIPEJICIUTD 110 hOopMYyIIe:

AU = Na-+m1 — (Cl-rux + HCO3-).

B sHopme AWM (aHumoHHBIM wuHTEpBasn) paBeH 1244 wmM/n. Tlpm
HEJIbIXaTeJIbHOM alli103€ (32 MCKIII0YEHUEM coisiHokuciioro) AW yBenuuuBaeTcs
BCJICJICTBHE UCIOJb30BaHUsI Oy(depHbIX CHCTEM KpOBU Jid HEWUTpanu3aluu

KHUCJIIBIX IIPOAYKTOB.



[Tpu HEJIBIXaTEJIbHOM anu103e pa3BUBAIOTCS CIEYIOIINE
nato(U3MOJIOTMYECKUE PEAKIUK: YBEJIMYEeHUE cojaepkanus H+ B kieTkax u
pa3BUTHE BHYTPUKIETOYHOTO alU03a, KOMIICHCATOPHON TUMIIEPBEHTUISILIUH,
noBellIeHHOe ynaneHue H+ moukamu (mpu pH < 7,25 peakuus MOYM CTaHOBHUTCS
KHCJION), yacTas pBoTta (ynaieHue H+ ¢ KelnyqouHbIM COACPKUMBIM), CMEIICHUE
KPUBOM JHCCOIMAIIMN OKCUTeMOTrJI00MHa BIPABO ¢ OOJIETYCHHEM OTJAa4yu TKaHSIM
KHUCIIOPO/JIa, KaTa0O0JIM3M U pacmaj KIETOK, BbIxoJ K+ U3 KJIETOK U MOBBIIIEHUE €T0
B KPOBH, aKTUBAIIUS CUMIIATO-aIPEHAIOBOM CUCTEMBbI U BBIOPOC KATEXOJIAMHHOB C
MOCJICAYIOIUM HapylieHneM GYHKIIMU CEPACYHO-COCYIUCTON CUCTEMBI.

Knunnueckn HenbIXaTeNbHBIM alU03 MOXET MPOABISATHCS HAPYHIEHUEM
reMOJAMHAMUKN M MUKPOIUPKYISAIMU, YYAIICHUEM JbIXaHUs, THUIEPTEPMHUEH,
OJINTYPUEU WM aHYPUEH, AITUHAMUEH.

JIMarHOCTHKY HEABIXaTEJIbHOTO alu03a OCYIIECTBISIOT Ha OCHOBaHUHU
JAHHBIX aHAMHE3a, KIMHUYECKOW KapTUHBI U JJabopaTopHbix ucciaeaoBanuiit KOC
(BE <-2,5; AB < 19, BB < 40, SB < 20, pH < 7,35). Yame Bcero pasBuBaeTcs
METa0OJUYECKUN ali103 BCIEJICTBUE HAKOIUICHUS B OpraHu3Me MpOAYKTOB
oOMeHa. PaznuyaroT npu 3TOM JIaKTaT anua03 2-X TUIOB: THHa A (KJIacCUYeCKU)
y OOJIBHBIX C TTOHWKEHHOU Tepdy3uei TKaHeH M BhIPa)KCHHOW TMIIOKCUEH W THUIIa
B, y OONBHBIX C BBIpRXXCHHBIMU METAOOIMYECKUMHU HapYyIICHUAMH (CaXxapHBIi
nuaber, MHPEKIIMOHHbIE 0O0JIe3HH, MTOYEYHO-TICYeHOYHAs HEAO0CTATOYHOCTh U TIP.)
U HEKOTOPBIX OTPaBICHUAX (caluiuiIaTaMy, STUJICHIJIMKOJIEM, METAHOJIOM,
aHTUGPU3OM U JIP.).

Jlaktar — CuHIBHBIM HWOH, IIpu HOpMaidbHOM pH OH NOJHOCTBIO
JUCCOIIMMPOBAH, TaK KaK OpPraHu3M OBICTPO €ro MpOAYLIHUPYET W TOTJIOoMIaeT. Y
OONBHBIX, HAXOMSIMINXCA B KPUTHYECKOM COCTOSHUHU, YPOBEHBb THIIEPIATATCMHH
3HAYUTEIIBHO BBIIIE, YEM YPOBEHb allH]1034.

Jlaktat MoxeT ObITH TOBBIINIEH (Oonee 2-4 MM/m), a [H+] HEeT. DTO
OOBSICHSIETCS TEM, YTO MPU HWHTCHCUBHOW Tepanuu K Iula3Me J00aBISIETCS HE
MOJIOYHAsI KHCJIOTA, a COJIb CHJIBHOM KHUCJIOTBHI: CHJIBHBIM KaTMOH Nat BMecTe ¢

CHJIBHBIM JIaKTaTHBIM aHHOHOM. JIakTaT HOTpe6J'I}ICTC$I moa BJIMAHUEM KICTOYHOI'O



MeTabonu3Ma M ocrtawmuiicas uoH HaTpus nosbimiaeT PCU. [lpu HOpManibHOM
CUCTEMHOM MeTa0oJIu3Me CYTOUHBIM 000poT nakTtata paBeH 1500-4500 mMmosb.
Bropoit mexannsm koppeknun PCH u Hopmanuzauuu pH nipu runepnakrateMun —
3TO nepeMenieHue cuibHoro anuona Cl- u3 miaa3Mbl KpoBU B KiIeTKH. OCHOBHBIM
MCTOYHUKOM JIaKTaTa SBIIAIOTCS JIETKHE, OCOOEHHO MpH OCTPOM JIETOYHOM
noBpexaeHuu. [lo muennto N.P. Day u coasr. (1996), runepnakratemusi mpu
CEeICcuce BO3HUKAET CKOPEE BCIEJCTBUE MOBBIIIEHHOTO a’pOOHOro Meraboju3ma,
YeM TKaHEBOUW TMIIOKCUH WJIM YTHETEHHsI aKTUBHOCTH MUPYBATIETUAPOT€HA3BI.
[Ipy amarHocTuke anuao03a BaKHO ONPENEIIUTh PUYKHY, CTENEHb TSKECTH
NEPBUYHBIX HapyIIEHUH MW KOMIEHCATOPHbIX u3MeHeHud. KonuuecTBeHHOE
npeoOnananne  UUMQPOBBIX  3HAYEHUM  TEPBUYHBIX  HApyIIEHUH  HaA
KOMIIEHCATOPHBIMHU U3MEHEHUSIMHU MO3BOJISIET MTpaBUiibHO oleHnTh KOC.
WNuTencuBHast Tepamnusi OOJIBHBIX C HEJBIXATENbHBIM allMJI030M JIOJKHA
npenycMaTpuBaTh MAaTOTEHETHYECKOE JieueHHuEe OOJBHOr0, YCTpaHEHUE MPUYUHBI,
BbI3BaBIIEH pa3BUTHE aluA03a (IIPU YCIEIIHOM JIEYEHUN OPTaHUYECKHE KHUCIOTHI
MOCTETIEHHO METa00IU3UPYIOTCA U (WIIH) SIKCKPETUPYIOTCS, alli103 UCUYE3aET).
Ecim npuumHy He yaaeTcs YCTpaHWTh, TSDKENBIM anuio3 HYKHO
KOppUTHpOBaTh BBeleHHEM ocHoBaHui: 4,2% wumu 8,4 % pactBopa Hatpus
ruapokapOonara (B 1 mi pactBopa 1 MM ocHOBaHUIt), WK JIakTaTa HATpUs (B 1 M
11 % pactBopa 1 MM ocHoBanuit), unu 3,6% pactBopa tpucamuna, THAM (B 1
M 3,6% pactBopa coxepxkurcs 0,3 MM ocHoBanmii). Pacuer m103bl OCHOBaHHUS

MIPOM3BOIAT 110 hopMyIIE:

JBbC =F * macca tena (kr) * ABeecf,

rae: JIBC - nedunur OydepHbIx cucteM, MM OCHOBaHHIA,
F — 00beM BHEKJICTOYHOM JKHJIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mexay UICTUHHBIM U HOpMaJbHbIM 3HaueHueM BE.



He cnenyer pepuuuT OCHOBaHUN KOPPUTHMPOBAaTH MOJHOCTBIO. Eciu
MPUYMHA aluA03a ONpenesieHa U MOXET ObITh KOHTPOJIMpPYEMa, TO BO BBEICHHUU
OCHOBAaHUW HEPEAKO HET HEOOXOAUMOCTH.

Cpok rogHOCTH HaTpusi rujapokapbonara - 1-3 cytok, a mpu g00aBJICHUN
crabunuzaropa (0,3 ma tpusona b Ha 1 mMa ruapokapboHata) OH yBEJIUYMBAETCS
no 30 cyr. Harpuii runpokapOonat neiictByer ObicTpo. Ilpu ero mpumenenuu
ClelyeT yuuThiBaTh YyBenuueHue oOpazoBanuss CO2 u  HEOOXOAMMOCTD
JOCTaTOYHOM  BEHTWJISIIMM  JIETKUX, a TakkKe BO3MOXHOCTb  Pa3BUTHUS
TUIEPOCMOJISIIBHOTO  COCTOSIHUSL € MOCHEAYIOIIMM — PAa3BUTHEM  CEPACYHO-
COCYAMCTON HEJOCTATOYHOCTH.

[Ipu wucrnonb3oBaHMM JakTaTa HATpUs (JaKTacoyia) MPOUCXOAUT €ro
MeTaboau3M B MEUYEeHU C 00pa30BaHHWEM TJUKOreHa, MOATOMY IPH HaPYIICHUAX
(GYHKIIMU TeYeHW OH MpOTHUBOINOKa3aH. Kpome TOro, BO3HHMKAaeT JaKTalUIEeMUs,
YTO OTPAaHUYMBAET €r0 MPUMEHEHHUE NPU TKAaHEBOU TMITOKCHUH.

TpucamMuH oka3bIBaeT BBIPAXKEHHOE IUYPETUUECKOE IEHCTBUE, BBIICISIETCS
noukamu. Vcronap30BaTh €ro MOXKHO TOJIBKO MIPH COXPAHHOU UX (QYHKIIUU.

Ankano3 HeIbIXaTeIbHBI BO3HMKAET TMPU TOBBIIIEHUU COOTHOLICHUS
HCO3-/PaCO2 3a cuer yBenumuyenuss HCO3-. O MoxeT ObITh BeieactBue: 1)
M30BITOYHOTO BBEJICHHUS Oy(PEpHBIX OCHOBAHMM WJIM TEPEIMBAHUS OOJIBIIOTO
KOJIMYECTBA IIUTPATHON KPOBH (LIUTPAT B MEUEHHU MPEBpAIIACTCs B HATPUS JaKTaT);
2) moBbIIeHUsT 00pa3oBaHus OUKApOOHATOB B MOYKAX M JKENYIOYHO-KUIICYHOM
TPAKTE WJIA OTHOCHUTEIBHOTO MOBBIIIEHUS UX COAEPKAHUS MPU OOJIBIIMX MOTEPSAX
H+ u xnopunoB (HeykpoTuMas pBota, nuapes); 3) nedunnra Kaaus npu OONbIIon
[IOTEpU €ro WIA OrPAaHUYEHHOIO0 IIOCTYIUIEHUS €ro; 4) UIMTENBHOIO U
OECKOHTPOJIBHOTO  BBEACHUS JUYPETHKOB, TMPUBOMASIIETO K YCHICHHOMY
BBIBEJICHUIO U3 OPTaHM3Ma KaJlus U XJIOPHJIOB.

[Tpu ajnKano3e HEJbIXaTEIIbHOM BO3HUKAIOT cIelyronme
NaTO(PU3NOIOrHYECKNE U3MEHEHUS: 1) BBIXO/A Kalus U3 KJIETOK M MOCTYIUJIEHUE B
Hux H+ ¢ nocienyromuM —pa3BUTHEM BHYTPHUKIETOYHOIO — anuaosa; 2)

YBCIMYHUBACTCA  BBIACIACHHUA Kalldd IIOYKaMH, PpPa3BUTHUC THUIIOKAIMECMHHU C



MOCJEAYIONIMM HApYIICHUEM pUTMa Cepiua; 3) TUMOBEHTWISIUS; 4) CMelleHue
KPUBOM JHCCOLMAIIMM BJIEBO C 3aTPYJHEHUEM OTIAaud KHUCIOpOJA TKaHSIM; 5)
pa3BUTHE NAPATOKCAIBHOU allUIyPUH.

Knuandeckn ammao3 HEIbIXaTENbHBIM  MPOSIBISETCS  TUIOBOJIEMHUEH,
TUMIOKAJIMEMHEH, TOJUypUEH, MBIIIEYHON CIa00CThIO, WHOT/Aa BO3HUKAIOT
CyJIOpOTH BclieIcTBUE CBsI3bIBaHUsS Ca2+ OelkaMu.

JInarHOCTUKY HEIBIXaTEJIBLHOTO allkajio3a OCYIIECTBISIOT HAa OCHOBaHUU
JTAHHBIX aHAMHE3a, KITMHUYECKOW KapTUHBI U JabopaTopHbIX uccieaoBanuii (BE >
+3,0 mM/n, HCO3- > 25 mM/n. PaCO2 > 46 mm prt. ct. pH > 7.46), BogHO-
AIIEKTPOJIUTHOTO OaslaHca (TUIMOKATUEMUS, TUTIOXJIOPEMUS ).

NutencuBHasi Tepanusi OONBHBIX C HEJBIXaTEIBHBIM aJIKajI030M JIOJKHA
npeaycMaTpuBaTh: 1) IMaToreHeTHUYeckoe JieueHWe OOJBHOTO, YCTPAaHCHHE
OPUYMHBL, BbI3BABLIEH pAa3BUTHE aJKajlo3a; 2) YCTPAHEHUWE HapYLIECHUM
reMOJIMHAMUKH; 3) KOPPEKIUIO TUMOKATUEMHUH, TUIIONOXIOPEMUH; 4) KOPPEKIHUIO
TSKEJOT0 JEKOMIIEHCUPOBAHHOTO aJIKajio3a ¢ MCIOJIb30BAHUEM COJISTHOM KHCIIOTHI
(0,05-0,1 N pacTtBOop BBOIAT B IICHTPaJbHBIC BEHBI C MaKCHMAJIBHON CKOPOCTHIO
BBeaeHus 0,25 MM uiu 2,5 mit - 0,1 N pacTBop / KT Maccel Teja B 4, HO He Oojee
100 MM B cytkun) unm 100-150 mun 0,9% pacTBOopa Xxnopujga aMMOHHS (B CYTKH
BBOJUTH He Ooisee 250-300 MM H+ ). MoxxHO Takxke npuMeHuTh auakapo (0,25-
0,5 r gepe3 poT), KOTOpHIKA criocoOCcTBYeT 3anepxkke CO2 B kpoBu. s pacuera

UCIIOJIB3YIOT CIIEAYIONIYIO (OPMYITyY:

M koppurupyromero pactsopa = F * macca tena (kr) * ABEect.

Anmuao3 AbIXaTelbHbIM BO3HUKAaeT MNpu Bo3pacTtanuu PaCO2 BcneacTBue
HapyIIEHHOW ajbBEOJIIPHOM BEHTWISAIMU. OH BBI3BIBAET KOMIICHCATOPHOE
MOBBLIIIICHUE BBIPAOOTKM HATpus OWKapOOHATa B OJPUTPOIHUTAX M KIETKax
MOYCYHBIX KaHAJIBIECB, YCUJIMBAETCS BbiaeeHne H+ u XJ10puI0B mouykamu, KpuBast

Aucconranuvy CMCIIAacTCA BIIPpAaBO € o0JerueHneM OoTJa4n KHCJIOPOJa TKaHAM.



KnvHnyeckn IbIXaTembHBIN aIua03 TPOSBISAETCS CHIDKCHHEM O0beMa
BeHTWISAIIMY, HAPYIICHHEM pPHUTMA JAbIXaHUS, YBEIWYCHHEM YAapHOTO OOBbema
Cepala, pacuiupeHreM MepuPEepUUecKuX COCYAOB, CHIDKCHHEM  OOIIero
nepueprUIecKoro COMPOTUBIICHHSI COCYAOB, THUIIEPEMHEH KOXXKHBIX ITOKPOBOB U
CIIM3UCTHIX 000JIOUEK, YUAIIEHUEM ITyJIbCa, MOBBIIIIEHHEM WK 0e3 u3MeHeHuit AJl,
MOBBIIICHUEM BHYTPUYEPEITHOTO JTABICHUS.

JIMarHOCTUKY JBIXaTEIBHOTO aIuj03a OCYIICCTBISIIOT Ha OCHOBAaHUHU
JAHHBIX aHaMHE3a, KJIMHWUYECKOW KapTUHBI W JIA0OPATOPHBIX HCCJICIOBAHHM
(PaCO2 > 46 mm prt. cT., pH <7, 35, BE xoMIIeHCAaTOPHO MOKET CHUKATHCST HIKE
-2,3 MM/m).

NuTeHcuBHass  Tepamuss ~ OOJABHBIX € JIBIXaTEIbHBIM  aIlMJI030M
npeIycMaTpUBacT MAaTONCHETHYECKOE JIeYeHHUEe OOJBHOT0, YCTPaHCHUE MPUYHHBI,
BBI3BABIIICH pPa3BUTHE allW103a M PECIUPATOPHYIO MOIACPKKY HEeIDPEKTUBHOTO
COOCTBEHHOT'O JIbIXaHUSI.

ANKano3 JbIXaTeNbHbIN (TUMOKAIMHUYECKH) BO3HHMKAET NPU CHIKEHUU
PaCO2 BcnencTBue TUNEPBEHTHIISIIIUU CIIOHTAaHHOW (TpaBMa, reMopparudyecKuit
IIOK, BO30YXJEHHE, HCTEepHusi, THUIEepTEePMUs, AUIHIIEPATbHO-KATAOOIMUYECKUI
CUHIpPOM, TIpH cTpaxe OosbpHOTO, O00nn) M uckycctBeHHOU (MBJI B pexume
TUTIEPBEHTUISIIUN ).

[Tpu ankano3e ABIXaTEIHBHOM KOMIIEHCATOPHO YMEHBIIIAECTCA JHUCCOIUAIUS
OKCUTEMOTJIOOMHA, BO3PACTAET BBIJACICHHE IMOYKAMU HM30BITOYHOTO KOJIMYECTBA
OoukapboHata, cHukaeTcs peabcopbumst u oopazoBanne HCO3- B sputpornurax u B
KJIETKAaX TTOYEYHBIX KaHAJbIICB.

['mmokamHusT BBI3BIBAET BAa30KOHCTPUKIIUIO TMEPUPEPUIECKUX COCY/IOB,
COCYZIOB MO3Ta W YMEHBIIICHHE MO3TOBOTO KPOBOTOKA, CMEIICHUEM KPHBOU
JUCCOIMAIINA OKCUTEMOTJIOOMHA BIJIEBO C YXYAINICHHEM OTIa4d KHCIOpOJa
TKaHSM, CHIDKaeT BHyTpuuepemHoe paaieHue, ymeHbimaeT MOK u BbI3bIBacT
TUTIOTEH3HIO.

NuTencuBHast  Tepamusi  OONBHBIX  C  JBIXaTENBHBIM  alIKaJIO30M

npeayCcMarpuBacT MaTOrcHETHUYCCKOC JICUCHUC 60J'IBHOFO, YCTPAHCHUC IIPUYNHBI,



BBI3BABIIIECH pa3BUTHE ajKajl03a U PECIUPATOPHYIO KOPPEKIUIO THIIEPBEHTHIIALNU

(nepesoa 6onbHOTO Npu UBJI B peskuiM HOPMOBEHTHUJISLINHN ).
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