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PE3IOME: PeBackynspusanus MUOKap/a METOAOM KOPOHApPHOTO IIYHTHPOBAHUS — 3P (PEKTUB-
HOE BMELIATeNIbCTBO, o0ecneunBaromee ceodbony ot cumnromoB MBC u yBennunparoee mpoaos-
JKUTEIBHOCTD )KM3HU MALUEHTOB, TpeJoTBpalias GparaibHble KapAHalbHbIe OCIOKHEHHS. YIydIle-
HHE€ paHHUX M OTAAJEHHBIX PE3yJbTaTOB KOPOHAPHOIO IIYHTHUPOBAHUS SIBJISETCS NMPUOPUTETHON
3amaueit xupyprudeckoro nedenuss UBC. Pe3ynbraTel peBackynspu3anui MHUOKapJa 3aBHCAT OT
MHOTUX (akTopoB. OgHUM H3 (aKTOPOB, 00ECICUNBAIONINX XOPOIIHE PE3YIBTATHl KOPOHAPHOTO
LIYHTHUPOBAHUS, SBJISETCS KAYECTBO U MPOJOJKUTEIBHOCTh (JYHKIIMOHUPOBAHMS KOHIYUTOB. MH-
TpaomnepauoHHbII KOHTPOJIb Ka4eCTBa MO3BOJISICT CBOCBPEMEHHO BBISIBUTH M YCTPAHUTh JEPEKTHI
B myHTax. KOHTpob ocymiecTBasIeTCS HECKOJbKUMH METOAaMU: TTaIbIaIvsl, UHTpaolepalioHHas
KOpOHapoumyHToaHruorpagus, GpoyMeTpuss KOHIAYUTOB C YJIbTPAa3BYKOBOH BH3yaln3allMeld aHa-
cToMo30B. [lanpnanus u cuekMBaHHUE IIYHTOB YaCTO UCHOIB3YETCs XUPYpraMy Kak CKPUHUHTOBBIN
METOJ] MO3BOJISISI ONPEAeNUTh (DAaKT HATUYUs KPOBOTOKA 0€3 KOJIMYECTBEHHBIX M KaueCTBEHHBIX
XapaKTepucTHK. TOTBKO MPH HAJWYKUM OOJBIIOrO OINBITA XUPYPr MOXKET OBITH Oojee MM MEHee
yBepeH B MeToze nanbnanuu. CaMbIM HaJEKHBIM U MHGOPMATHUBHBIM METOIOM OCTAEeTCs MpsiMas
aHTUorpadus LIyHTOB, KOTOpas CIps’KeHa CO CIIOKHOCTSIMU OpraHU3alluy Ipoliecca, yBeJInUYeHUEM
MPOJIOJIKUTENBHOCTH ONEpallMK U pecypCcHBIMU 3aTpaTaMu. He ycTymaromum no 4yBCTBUTEIBHO-
CTH M MHPOPMATHBHOCTH aHTHOTpadUu METOIOM, TPEOYIOIIMM MEHBIIUX PECypCOB M BPEMCHH,
apisieTcst GpruoymeTpust. BeinmonHus nocie GopMupoBaHUsS aHACTOMO30B U 3aIlyCKa KPOBOTOKA M3-
MepeHHne (IOyMETPUUYECKUM JaTYMKOM 00beMa IMOTOKa KPOBU IO IIYHTaM 3a €IMHMILY BPEMEHH,
COCYAMCTOE CONPOTUBICHUE U TUACTOINYECKUN MTOTOK, MOKHO C/ETaTh BBIBOJ O KauecTBE (QYyHK-
[IHOHUPOBAHUsS KOHAYHUTA. B ciiyuae oTKIOHEHUs ToKa3aresieid KpOBOTOKA OT JIOMMYCTUMOW HOPMBI
MOYKHO IPEIIOI0XKHUTh, YTO UMEJIUCh TeXHUYECKHe Ne(eKThl Ha Tane GopMUpPOBaHUS aHACTOMO-
30B M CBOEBPEMEHHO MX CKOPPEKTHUPOBATh J0 yIIUBaHUs paHbl. CKaHUPOBAaHME BBICOKOYACTOTHBIM
YIBTPa3BYKOBBIM JaTUUKOM Ja€T BO3MOKHOCTb C BBHICOKHMM pa3pelIeHUEM BU3yaJNU3UpPOBATH aHA-
CTOMO3BI, OLICHUTh UX T€OMETPUIO, HAJIMUHNE CTEHO30B U MEPETSIKEK 10 JNHUH 111BA, a IIBETHOE KOH-
TPacTUPOBAHME II0TOKA KPOBH U JomIieporpadus MOI'yT JOCTOBEPHO IOATBEPAUTH HAJIUUIUE UIH
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OTCYTCTBHE CTEHO30B. VIHTpaonepamoHHbIi KOHTPOJIb ()yHKITMOHUPOBAHUS KOHJIYHUTOB METOIOM
(GJI0yMeTpUN B COYETAHUHU C YJIbTPa3BYKOBOW BU3yaliM3aliell aHACTOMO30B MO3BOJISIIOT CHU3UTH
MPOIEHT TUCHYHKITNHY IIYHTOB, YAyUIIasi, TAKUM 00pa3oM, OIrmKaiiie U OTAaJIeHHBIC Pe3yIbTaThI
xupypruueckoro ygeuenus UbC.

KJIFOUEBBIE CJIOBA: xkopoHapHO€ IIyHTHpPOBaHHWE, WHTpaoleparuoHHas ¢IoyMeTpus,
00BEMHasl CKOPOCTb IIOTOKA, COCYIHCTOE CONPOTHUBIEHHUE, YJIbTPa3BYKOBas BHU3yalU3allMs
AHACTOMO30B.
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ABSTRACT: Myocardial revascularization by coronary bypass surgery is an effective intervention
that provides relief from the symptoms of coronary artery disease and increases the lifetime of patients
by preventing fatal cardiac complications. Improving the early and long-term results of coronary
bypass surgery is a priority task for surgical treatment of coronary artery disease. The results of
myocardial revascularization depend on many factors. One of the factors ensuring good results of
coronary bypass surgery is the quality and duration of functioning of the conduits. Intraoperative
quality control allows timely detection and elimination of defects in shunts. The control is carried
out by several methods: palpation, intraoperative coronary angiography, conduit flowmetry with
ultrasound imaging of anastomoses. Palpation and pumping of shunts are often used by surgeons
as a screening method, allowing to determine the presence of blood flow, without quantitative and
qualitative characteristics. Only with a lot of experience, the surgeon can be more or less confident in
the method of palpation. The most reliable and informative method is a direct angiography of shunts,
but it's coupled with the difficulties of organizing the process, increasing the duration of the operation
and resource costs. Flowmetry is not worse in sensitivity and informativeness then angiography and
requires less resources and time. After the formation of anastomoses and the start of blood flow,
the flowmetric sensor measures the volume of blood flow through shunts in a measured period,
vascular resistance and diastolic flow, it can be concluded about the quality of the functioning of
the conduit. In case of deviation of blood flow indicators from the permissible norm, it can be
assumed that there were technical defects at the stage of formation of anastomoses and correct them
before suturing the wound. Scanning with a high-frequency ultrasound sensor makes it possible
to visualize anastomoses with high resolution, assess their geometry, the presence of stenoses and
constrictions along the suture line, and color contrasting of blood flow and Dopplerography can
reliably confirm the presence or absence of stenoses. Intraoperative monitoring of the conduits by
flowmetry in combination with ultrasound imaging of anastomoses can reduce the percentage of
bypass dysfunction, thus improving the immediate and long-term results of surgical treatment of
coronary artery disease.

KEY WORDS: coronary artery bypass grafting, intraoperative flowmetry, volumetric flow rate,
vascular resistance, ultrasound visualization of anastomoses.
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PeBackynsipuzanusi MUOKapa — caMmoe 4acTo
BBITIOTHSIEMOE BMEIIATEeNIbCTBO B KapIMOXUPYPIHH.
[IponieHT KOpPOHApHOTO IIYHTUPOBAHUS, IO IAH-
HBIM Pa3HBIX aBTOPOB, cocTasisgeT oT 50 mo 70%
BCEX OTKPBITHIX omeparuii Ha cepame [1]. Csazan
JaHHBId QakT c pacnpocTpanenHocteio MBC B
mupe. 3aboneBaeMocTh U cMepTHOCTH 0T MBC siB-
JISIIOTCS CaMbIMU BBICOKHMH B CTPYKTYype Oone3Heil
cucteMbl kpoBoooOpaienusi. CmeprHocTs 0T UBC B
Poccun cocrasnser 347 yenosex Ha 100 ThIC. Ha-
cenenus B rof [1, 2]. 3a mocnenHue aBa roga pac-
TeT 3aboneBaeMocTh U cMepTHOCTH OT MBC cpenn
HaceJIeHHsI TPYAOCIOCOOHOr0 BO3pacTa, Toraa Kak
y manueHToB ctapiuie 70 et HabaroaaeTcsl TeHACH-
o K CHIDKeHWIo mokazarens [1]. IlpuBemeHHbIC
JTaHHbBIE IEMOHCTPUPYIOT 3HAYMMOCTb CBOEBPEMEH-
HOM PO UITAKTUKH, TUArHOCTUKH 1 jieuenus MBC.

OnHumu 13 >QQPEKTUBHBIX METOIOB JCUCHHS
UBC npu HeapPeKTHBHOCTH ONTUMATBHON Meu-
KaMEHTO3HOH Tepamnuu SIBJISIETCS peBacKylspHU3a-
LM MUOKapja, KOTopasi BBINOJIHSETCS METOJaMU
YPECKOKHOI'O KOPOHAPHOT'O BMEIIATENbCTBA U KO-
ponapHoro myHtupoBanus [3]. I[Ipu mHOrococy-
JUCTOM TIOpaX€HUH KOPOHApPHOTO pycia, CTEHO3e
CTBOJIa JICBOW KOPOHAPHOH apTepuu, NPOKCUMAab-
HOM CTE€HO3€ MEpEJHEH HUCXOMSIIEH apTepuu
BMEIIATEJILCTBOM BbIOOpA SIBJISIETCSI OTKPBITAs pe-
BacKyJsipu3anus Mmuoxkapaa [3—5].

Koponaproe mryHTHpOBaHUE BBITIOIHISTCS KaK
B YCIOBHMSX MCKYCCTBEHHOIO KpOBOOOpalleHus,

8 7mllmln

Tak ¥ Ha pabotaroriem cepame. Beibop merona
OTKPBITOW PEBACKYISIPU3AINH 3aBUCUT OT COITYT-
CTBYIOLICH IaTOJOTMH, aHATOMHH KOPOHAPHOTO
pycia, pa3MepoB cepiia M OIbITa XHPypPrudecKon
Opuranel [6]. Pe3ynbraTtel KOpOHApPHOTO LIYHTH-
pOBaHUs Kak B OJIMKaWIeM, Tak U B OTAAJICHHOM
Mepuojax 3aBHUCAT MPEUMYIIECTBEHHO OT (PyHK-
LIUOHUPOBAHUS KOHJYUTOB, COIPOTUBJICHUS JIHC-
TanpHOTO pycna, TedeHust UbC, npuBepkeHHOCTH
MalMeHTa K MEIUKaMEHTO3HOHW Tepamuu Toclie
Omepaldd W CHUXXCHHS HETaTUBHOIO BIIHMSIHUS
¢akrTopos pucka [1, 8, 13].

TexHuyeckue acrekTsl HOPMUPOBAHMS AHACTO-
MO30B SIBIISIIOTCS OHAMH U3 BeAYIINX (PaKTOPOB
MPOXOAMMOCTH KOHIYUTOB B PaHHHE M OTJaJICH-
HbIE CPOKH IIOCJTI€ pPEeBaCKyIsIpU3alnd MHOKapaa
[9, 10]. Haubonee 4acTo B Ka4ecTBE KOHIYUTOB
WCIOJB3YIOTCS OOJbIlasi MOJKOXKHAS BEHA, BHY-
TPEHHUE TPyIAHBIC apTepUH W JIy4eBas apTepus
[4]. TTocne 3aBeplieHUST OCHOBHOTO 3Tama BMeE-
IaTeNbCTBa KOHTPOJIb MPOXOAUMOCTH KOHYHTOB
Y KaueCTBO aHACTOMO30B OIICHUBACTCS IyTEM HH-
TpaonepannoHHoi myHTorpaduu [7, 8, 13].

B cBs3m ¢ OpraHM3alMOHHOW CJIOXHOCTHIO
nporecca, HeoOXOJUMOCTBIO HAIWYHS aHTHOTpa-
(ha B omeparoHHON MIMPOKOE paclpoCcTpaHEHUE
JaHHAsg METOAMKA HE TOIYy4HJia, XOTs U SBISETCS
«30JI0TBIM CTaHJAPTOM» OILEHKH MPOXOTUMOCTH
KOHJIyUTa M KauyecTBa aHACTOMO30B B IEpHOIIe-
paumoHHoM mepuoxae [7, 8]. B mocmemnue rombl
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Puc. 1. MaTpaonepannonHas ynsTpa3ByKoBas (IOyMETpHS

Fig. 1. Intraoperative ultrasound flowmetry
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MIMPOKOE PACIpOCTpPaHEHHE MOJIy4YHsiIa HWHTpa-
orepalnMoHHasi yJabTpa3ByKoBas (uoymeTpust ¢
BU3yaJIH3alUeii aHACTOMO30B, KOTOPask TIO3BOJISET
OLICHUBATh CKOPOCTHBIE M OOBEMHBIE IOKa3aTe-
JI1 KPOBOTOKA TI0 KOHJYUTaM, a TakKe KauecTBO
chopMupoBaHHBIX aHAcCTOMO30B (puc. 1). UHTpa-

Puc. 2. ®yHKUNOHUPYIOIIUN ayTOBEHO3HBIH LIYHT B BETBU
TYIOTO Kpast

Fig. 2. Functioning autovenous shunt in the branch of the
blunt edge

ornepanvoHHass (IOyMETpusi PEKOMEHIOBaHa K
PYTMHHOMY HCIOJB30BAHMIO IOCJIE 3aBEpIICHUS
OCHOBHOTO 3Tala BMEIIATEIbCTBA LIYHTUPOBAHMUS
OTEYECTBEHHBIMHU H 3apYOEKHBIMU KIIMHUYECKUMH
pexomennanusmu [3, 4, 9, 10].

OCHOBHBIMM ~ OLICHMBA€MBIMH I1apaMeTpaMu
SIBIISIIOTCS: CKOPOCTh U 00BbEM KPOBOTOKA, COCYIHU-
CTO€ CONPOTHUBIICHHE, NPOLEHTHOE COOTHOLICHHE
KpOBOTOKa B cUCTONly U auactony [9—11]. O6bem
KpOBOTOKa OoJiee 25 MIJI/MUH U COTIPOTUBIICHHUE Me-
Hee 5 SIBISIOTCS MUHUMAJIBHO TOMYCTUMBIMH 3HA-
YEHHUSIMHU, TIPU KOTOPBIX MPOXOAMMOCTh KOHAYUTA
OLICHMBACTCsl KaK Npuemiemasl IUisi HOPMaJbHO-
ro ¢ynkuuonuposanus [14-16]. [lpu cHwkeHUH
JaHHBIX IIOKa3aTeled HI)KE PEKOMEHIOBaHHBIX
BEJMYMH MOKa3aHa >MHKapAHabHAas YIbTPa3By-
KOBasi BU3yaJlM3alllsl aHacTOMO30B (puc. 2) win
npsimasi mryHtorpadus (puc. 3), YTO IMO3BOJSET
00HapyKUTh BO3MOXHBIE Ne(EKTh B aHACTOMO-
3aX, CBOEBPEMEHHO BBIIIOJHUTH HMX PEBU3UI0 U
ycTpanuth nedekr [7, 8, 14, 15].

VibTpa3ByKoBasi BU3yalW3alis B HACTOSIIEE
BpeMsl SIBISIETCA MHTETPUPOBAHHON (yHKUIMEH 10-
CTYIIHOH B COBPEMEHHBIX (uioymMeTpax. DTO JaeT
BO3MOXHOCTb HapsAy C OTOKaMH OLIEHUTH LIUPU-
HY aHacTOMO3a, HaJU4Yue MEPEeTsIKEK MM KHCEeT-
HBIX CTE€HO30B, IIOAXBAaTbIBAHME HUTHIO IIPOTHUBO-
MTOJIOKHOM CTEHKHU cocyaa | T.1. (puc. 3).

XOoTsI B KJIMHUYECKUX PEKOMEHJIAIMSIX PyTHH-
HOE IpHUMEHeHHe (IOYMETpUHU ISl OLICHKH Ipo-
XOAUMOCTH KOHIyUTOB uMeeT Ila kmacc nokasa-
TeNbCTBA [4], MHOTHE KIMHUKUA U KPYIHbBIC LIEHT-
pPBl PYTHHHO TOJB3YIOTCS HHTPAOINEPalMOHHON

Puc. 3. 3oHa qucTaIbHOTO aHACTOMO3a

Fig. 3. Distal anastomosis zone
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(itoymeTpueil npu BBIIOJHEHUH OTKPBITON peBa-
CKyJISIpH3alliid MMOKap/a, YTO TIO03BOJISIET CHU3UTh
PHUCKHU NEpHONEPALMOHHOTO MH(papKTa MHOKapra
U yAy4IIUTh PaHHUE U OTAAJICHHBIC PE3YJIbTAThI
BMemrarenbeTBa [12, 14]. B ormenenuun kapmano-
xupypruun CII6 I'BY3 «lopoxnckas Mapumnnckas
OONBHUIIA» HMHTpAOIEpPallMOHHAS  (QIOYMETpHS
npumensiercs ¢ 2010 roma. Ilepswiii dmoymerp,
KOTOPBIN MBI MCTIOJB30BaJIH, ObLI OTEUECTBEHHOIO
IIPOM3BOZICTBA U OLIEHUBAJ TOJIbKO JIMHEHHYIO CKO-
POCTBH KPOBOTOKA, YTO HE MO3BOJISIIO MOJHOLIEHHO
OTIPENICINTh aJCKBATHOCTh (DYHKIIMOHUPOBAHHS
KOHJIYHTOB.

C mosiBIIEHUEM COBPEMEHHOTO (ioymerpa py-
TUHHOE IPUMEHEHHs] METOIUKHU B IEepBbIe 6 Me-
CSIEB JJaI0 BO3MOXKHOCTH BBISIBUTH M yCTPAHUTD
1o 12% nedhexTHBIX aHACTOMO30B, UTO ITO3BOJIHIIO
MEPECMOTPETh MPEIONEPALNOHHYIO OLICHKY €MKO-
CTH JUCTAILHOTO pyciia, KauecTBa 3a00pa KOHAyH-
TOB M T€XHUKY (JOPMHUPOBaHMS aHACTOMO30B CHU-
3UB TaKUM 00pa3oM JaHHBIN NoKa3arensb 10 2%.
[Ipu HamU4KUK BBICOKOTO CONPOTUBICHUS IO LIyH-
Ty BO BpeMsI U3MEPEHHsI, 0COOECHHO MOoCIie BMeIla-

mifmin
a0~
80
70
60
50
40
30
20
10

41 mi/min PI

TCJIBCTB C MCKYCCTBECHHBIM KpOBOO6paHIeHI/IeM,
B KOHJYHUT BBOJSATCS CITA3MOJUTHUKU JJISl CHATHUS
BO3MOXKHOTO KOpOHapocmasMma (puc. 4).

Ecau nociie MegukaMeHTO3HOHM IuiaTalllu CO-
MIPOTUBIICHUE CHIIKACTCS, TO PEBU3USI aHACTOMO-
30B HE BBITIOTHACTCS (pHC. 5).

[Ipu coxpanstomeMcs BHICOKOM COTIPOTHBIIE-
HWHW 110 IIYHTaM B COUC€TAaHHUHN C NIIEMUYCCKUMU
n3MmeHenusmu Ha OKI' u Hapymenuem cokpa-
TUMOCTHU [IJId BBIABJIICHHUSA IPHUYUHBI BbBIIIOJIHSA-
eTcsl BU3YaJIHM3aIus yAbTPa3ByKOBBIM JAaTYUKOM
WA KOPOHAPOUIYHTOTPAaQUs C MOCIESAYIOIIUM
ycrpanenueM nedexra (puc. 2, 3). B Hactosmee
BpeMs IIpU OIeparusiax KOPOHAPHOTO MIYHTHPO-
BaHUs Mbl OTOIIJIM OT PYTHUHHOTO MCIIOJIB30Ba-
Hus Quoymerpun. OneHKa MPOXOAUMOCTH KOH-
JIYUTOB NIPUMEHSIETCSI M30MPATEIIbHO B CIydasx
uieMudeckux msMmenenunit Ha DKI', HecTtabuib-
HOCTHU T€MOJMHAMHKHU, HAPYIICHUSIX JIOKATbHOU
COKpaTUMOCTH MHUOKapJa 1O pe3ynbraraM HH-
TpaoIepanuoHHONW YpEeCTUIIIEBOIHON IXOKapIn-
orpadun. YcpelHeHHbIEe 00bEeMHBIE MTOKa3aTEeIH
KPOBOTOKA M COCYAMCTOE CONPOTHBICHHE B 3a-

Tabumua 1
ITokazarenu KpOBOTOKA 110 KOHAYHTaM

Table 1
Indicators of blood flow by conduit
IIHA OA IIKA
\% ACI PI V |ACI| Pl | V|ACI| PI
493 | 757 [ 2,19 |48 | 72 |24 |51 73 | 1,8

0
10
Q1 20

L — L |

L AC51% 5 SVGPDA

Puc. 4. 3yOuatsiii XapakTep KpHBOH, XapaKTepH3YIOMNN KO-

Fig. 4.

poHapocma3M WM KOHKYPEHTHBIH KPOBOTOK

The jagged nature of the curve characterizing
coronarospasm or competitive blood flow
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Ilpumeuanue: 1THA — mnepennssi HUCXOASIAS apTe-
pusi; OA — orubaromast aprepusi; V — 00beM KpOBO-
Toka Mi/mMuH; Pl — conporusnenue nun/c/cm; ALC —
KOHTAaKT JIaT4HKa, %

Note: PNA — the anterior descending artery; OA — the
circumflex artery; V — the volume of blood flow ml/
min; PI — the resistance din/s/cm; ALC — the sensor
contact, %

ml/min
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Puc. 5. KpoBOoTOK B ayTOBEHO3HOM KOHJIYUTE K IIPAaBOH KOPOHAPHOU apTepUy NPU NEPBUYHOM U3MepeHuH (00beM — 46 MiI/MUH,
comporusnenue — 2,1), mociae Beenenus 0,2% pacTBopa nanaBeprHa B PaByl0 KOPOHAPHYIO apTepuio (06bem — 123

Mu1/MUH, conpoTtusienne — 0,9)

Fig. 5. Blood flow in the autovenous conduit to the right coronary artery at the initial measurement (volume — 46 ml/min,
resistance — 2.1), after injection of 0.2% papaverine solution into the right coronary artery (volume — 123 ml/min,

resistance — 0.9)
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ORIGINAL PAPERS

BUCHMOCTH OT HIYHTHPYEMOTO OacceiiHa mokxa-
3aHbl B Ta0Onune 1.

TakuMm oOpa3oM, HHTpaAOTEPAITMOHHBIA KOH-
TPOJIb KauecTBa KOPOHAPHOTO IIYHTHPOBAHUS
MIPU TIOMOINHX yJABTPA3BYKOBOM OIEHKH OOBEMHBIX
U CKOPOCTHBIX TOKa3aTellell 1Mo KOHAYUTaM C Jie-
TaJIbHOW BHU3yajdu3alluell aHacTOMO30B TO3BOJIS-
IOT CBOEBPEMEHHO BBISIBUTH U YCTPaHUTh MX JIHC-
(dyHKIUIO, yiydias OJvbKallliue W OTHAaJICHHBIS
pe3yabTaThl peBacKyIIpU3aluyd MUOKap/Ia.

[OMOAHUTE/IbHAA UHPOPMALIUA

Bkaan aBtopoB. Bce aBTOpRI BHECnH cyie-
CTBEHHBIN BKJIaJ]] B pa3pabOTKy KOHIIENIINH, TPO-
BEJICHHE MCCIEAOBaHUS U TMOJATOTOBKY CTaThH,
npow U ofo0pwinn (pUHAIBHYIO BEPCHUIO TIEpen
nyOnuKanuen.

HUctounuk d¢uHaHCHPOBAHUS. ABTOpPHI 3a-
SIBJISIFOT 00 OTCYTCTBUHU BHEIIHETro (hMHAHCHUPOBA-
HUS TIPH TIPOBEJCHUH MCCIIEJOBAHMUS.

KonduukT nHTEpecoB. ABTOPHI 1€KIaPUPYIOT
OTCYTCTBHE SIBHBIX W MOTEHIUAIbHBIX KOH(]IHK-
TOB HHTEPECOB, CBA3AHHBIX C MyOIMKaIMe HaCcTO-
SINEN CTAThbH.
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