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icTopua axokapguorpadgpumn

« B 1953r. wBeackomy Bpady
NHre 3anepy yoanocb
BNepBble NONYy4YnTb
N300paKeHns1 ABMXKEHUS
CTEHOK cepaua 1 CTBOPOK MUTP.
Kn. B M- pexxume ¢ NnoMoLLbH
yIbTPa3BYKOBOIO
aoedoekTockona gupmebl Siemens,
KoTopbin nHxXeHep K.X. ['epu
nonbiTancya agantmposaTb Angd
Kapanonorn4yeckmnx
nccriegoBaHMmM ABMXKEHUS
CTEHOK cepAua 1 CTBOPOK MUTP.
KI.




[Tpn SXO-KI" nponsBoagnTbLCA
OLEHKA:

[TonocTten cepaua (dpopma, pasmepsbl, 06bem, ppakuma
BbIOpOCa)

QHOoKapaa (3XOreHHOCTb)

Mwnokapga (TonLmnHa CTEHKN, 9XOCTPYKTYpa, ECTb N
rmnepTpodmns N UICTOHYEHME)

[lepukappa (TonwmHa, eCTb N BbINMOT U KUCTbI)

CocTosaHMe KnanaHoB (Mopdhoniornusa cepaedHblX KianaHoB U
XapakTtep ABMXXEeHUSA CTBOPOK, CTENEHb NOABUXHOCTU U
MOPAONOrns CTBOPOK)

CoKpaTuTenbHon CrnocobHOCTU(NOKanbHas U permoHapHas
COKpPaTUMOCTb)

BbifsBNeHne MHTpa- 1 aKcTpakapanarnbHbIX CTPYKTYP(
TPOMObI, onyxonM un T.4.)



Onpeziesieriue pavepos rpesicepiuit i Xeyaouxos B B-pexitve.




e [lpuctaBmB yNbLTPa3BYKOBOU AAaTUYUK K
rpyaHou Krietke, MOXKHO NMony4uThb
6ecuncneHHoe MHOXeCTBO ABYMEPHbIX
n3oopaxeHnn cepgua (ceyeHun)

* 3 BCeMO3MOXHbIX Ce4eHUU BblaensroT
HeCKOJIbKO, KOTOpble Ha3bIBaloT
«CTaHAAPTHbIMU NO3ULIUAMU»

e B HanmeHoOBaHue cTaHOAPTHbIX NO3ULIUN U
NnoroXxeHune gatymkKka OTHOCUTESTIbHO rPyaAHOMU
KNeTKW, U NPOCTpaHCTBEHHas opueHTauus
NIOCKOCTU CKaHUpPOBaHUA, U Ha3BaHUA
BU3yanunu3npyemMbiX CTPYKTYP.



CraHAapTHBIE

PACIIOAOKEHUS
V3 -Aar9mkoB
npu DXO-KI*
1. I'lapacrepHaAbHBIN
AOCTYII
2. AITMKAABHBIN
AOCTYII
3. CyOKOCTAABHBIN
AOCTYII
4. CyrpacrepHaAbHBII




CkaHmpoBaHue
CkaHupoBaHue BAO/b A/IMHHON
BAONb KOPOTKOM ocH
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CYNPACTEPRANBHMM J0CTYH
® JIyTa 40PTH M €€ BETBH |

® [IOMEPEYHOC CCYCHME AYIM AOPTH W MpaBoM

peten JIA

CybxocTansunit rocTyn
o 4-X xamepHas
® 110 KOPOTKOH OCH

[lapacrepuassusit Joctyn

¢ JUIKHHas OCh
® KOpOTKas OCh

® Ha yposHe KOHIOB cTROPOK AK M Kr1anama
JA

¢ Ha yposHe cropok MK |
® Ha YPOBHC NANMMUISPHBIX MBILIL

¢ npasas 2-x KamepHas

Bepxyweusit noctyn

¢ 4-x xamepnas
® 5-# KamepHas

o JieBas 2-X KaMepHas @ MyShared
® JUIMHHAS OCh



IMO3nI A

OcHOBHBIE AaHATOMUYECKHUE OPUECHTUPHI

) .. ‘ e

-' A.

Aannanas ocp AK

A) Max packpbITHe MHTP.KA, AOPT.KA.

b) Max packpbITie aOpPT.KA., MHTP.KA.

AAMHHAS OCh

ITPHUHOCAIIICTO

TpakTa [ 17K

cepALa

Max PACKPBITHC TPEXCTBOPYATOIO KAAlIaHa,
OTCYTCTBHC CTPYKTYP ACBBIX OTACAOB

Kopotkas ocp
AOPT.KA.

TpexcTBOpYATHIN, AOPTAABHBIN KAAIIAHBHI,
KPYTAO€ CEYEHHE KOPHSA A0PTHI

Kopotkas oce AZK

HA YPOBHE MHT.KA.

IIEPETOPOAKA

MuUTpaABHBIN KAAITAH, MEKKEA TAOYKOBast
)

Koporkas oce AZK
HA YPOBHE MaITHA-

AAPHBIX MBIIIII]

IIEPErOPOAKaA.
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[TartmAAApHBIE MBIILIIBI, MEAKEAYAOUKOBASA
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[lapacTepHanbHasa no3nuuns
AnnHHou ocu J1XK

« OTa no3uums ¢ kotopomn HadnHaetca IXO-KT,
npeaHa3sHavyeHa B OCHOBHOM A1151 U3y4YeHUS
NneBbIX OTAENOB cepaua.

« Kpome Toro nog KOHTPOSEM ABYMEPHOIO
n300pakeHns cepgla B NO3nLnUn
napacrtepHanbHou annHHoum ocu JIHK
npoun3BoanTbcA bonbLias Yyacte M-moganbHOro
nccnegoBaHus.

« OTa no3mumnsa paccekaet JIXK oT BepxyLLKM 0
OCHOBaHU4; aopTa A0fmKHa HaXoAUTLCA B NpaBoU
4yacTun nsobpaxkeHus,a obnactb Bepxywku JIK- B
neBow.



- = . - - -

Creopkn Aok:

NPpasas KoOpoHapuas HEKODOHADHAS

Iipapas xXopoHapHan

craopka AK

MNepeanss
CTmOpKa
xnanana JIA

NMepeanss
creopxa MK

3anuun

CTBOPKA

xananana JIA
Jlcsan xopomapran

Hexoponapuan
creopxa AK

crsopxka AK

MapacrepHANBEHAS MO3MIIMA, JUIMMH -
Hasi OCh.

TlapacrepHanhHas IMTO3IMIIMA,
xoporkast och (Ha yporHe CTBOpPOK AK M
wiianama JIA).

Ilepearnan cTropka MK

ITapacTepHaAbHAA TO3NLNA, KOPTOKAag Och , “™H*H

H2 YPOBHE CTBOPOK MHTP.KA.

St NMepeanunn

MANLISPHAN

7 MyShaTea

- KopoT.0ch Ha YpOBHE NANTHAAPHBIX MBIIIIIT




ITapacrepHasbHaa nmo3urma AAMHHOM oc:: AXK ¢

ONTUMAABHOM BU3YMAM3AILIMEN MHUTpP.KAAIIaHA.

TRy -le L8t M




A

YerplpexkamepH
as IIO3ULUA

r B B A .

Bepxymka AZK, MexKeAyAOuKOBas
IIEPETOPOAKA, TPEXCT., MUTP.KAAITAHBI.

«IIaTukamepHan | Bepxymka AJK, MexskeAyAOuKOBas
IIO3UIIAA» IIEPETOPOAKA, MUTP., A0PT.KAAIIAHBI
AByxkamepHas |Bepxymka AJK, METP KA., OTCYTCTBHE
ITO3UITHA CTPYKTYP IIPABBIX OTAEAOB CEPAILIA

Aannanas oce AK

Bepxymka AZK, mexokeAyaoukoBas
IIEPETOPOAKA, MUTP., AOPT. KAQITaHBL.

[1—1
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AnuKanbHas YeTbipexKkamepHas
no3nuus

« OOHa 13 BaXXHENLLNX NO3ULMNA B ABYMEPHOW
axokapauorpaduu, T.K. OHa NO3BONSAET
OJHOBPEMEHHO YBUOETb Npeacepans,
Xenyago4yku, oba aTpnoBEHTPUKYNSIPHBIX
KfanaHa, MexKesnygo4KoBYIO U1
MeXnpeacepaHyo Neperopoaky.

* llcnonb3yeTca Anga uccnegoBaHUg NOKanbHOU U
rmobanbHoun cokpaTumocTu JIXK.



Jlenas
Jamas [Ipasas
koponapnas /A \  KOPOHapHas

[Tepeanas
creopka TK

' ﬂcpemuui
creopka MK

AniKaibHad 4-X KaMepHas 1o3u- AlIHKaTbHAA SWmed
IHH, MOIMILHA.
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AAMHHAA OCh HUDKHEU
IIOAOH BEHBI

¢ = = A .

npOAOAbHOC CEYEHHE HUKHEU ITOAOU
BEHBI, IIPOXOAAIIIEE YEPE3 €€ AMAMETP.

AAMHHAs OCh CEpALIA

MexnpeacepAHas, MEKKEAYAOUKOBAS
IIEPETOPOAKH, MUTP., TPEXCTB.KA.

KopoTkas ocp Ha
YPOB.OCHOBAHHUSA CEPAIIA

Kaamman Aerounon aprepun,
TPEXCTBOPYATHIN, A0PTAABHBIM KA.

AAnHHAA OCh
OPIOIITHOM AOPTHI

[IpoAoABHOE ceveHne OpPIOITHOM
AOPTHI, IIPOXOAAIIIEE YEPES €€
AUAMETP.
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CyOxocTasbHas NO3UIIUA AAMHHOU OCI: SIU2KHEN
IIOAOM BE€HBI




CyOkocTaAbpHAS ITO3UIIHA , Cy6KOCTaAb}% VOSKLEA,

AANHHAaA OCb KOPOTKasa OCb



CynpacrepHaAbHBIN AOCTYII

AAMHHAA OCh AYTH a0PThI ,z\_\'l‘zl AOPTHI, ITpaBasg ACrovYHas

aprepusi

Jlenas obmas

COHHaA apicpus 'lflﬁlﬂ

[Incye-rososnoil NOAKXAOYUHYHAN

CTBOJ / ApTCpHA
\ Hrmm
/ BCTHS .
Ve

[1panas RETBL ¢
' I ¥ -
‘\\T\‘“’: —
XK
| L
CynpacrepHaibHas TO3HIHS — Cyr lpacrepnmm MyShared

d0PTa | CC BCTEM. KOPOTKast OChb JIYI'H a0OpPTHhl,



9XOKaApPAUOTpaPUA
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OByxmepHasa IXO-KI, nnu B-pexum (ot

aHrNMMUCKOro crioBa brightnes - APKOCTb),

n3oodopaxeHue cepaua no AsIMHHOU UNK
KOPOTKOU OCU B pearibHOM BPpeMeHU

* MeToa NO3BONAET U3MEPATL pa3Mepbl NOSIOCTEN
cepfLa, COCTOSAHWE KnanaHHOro annapara,
noaknanaHHbIX CTPYKTYP, rMobasrbHyo U
NoKarnbHYK COKPaTUMOCTb XXenyao4koB, Hannyme
TpomMmbo3a rnosocTen;

* HepgocTatok — nnoxasa smsyanusaunsa rpaHuubl
9HO0OKapA-KPOBb, YTO MOXET MPUBECTMU K
OLLUMOKaM B OLIEHKE CUCTONUYECKOW DYHKLNN
XKEenyoo4vkoB U HEBEPHbLIM U3MEPEHUAM.



Puc. 1.1. B-pexunm. AnukansHas 4ertbipexka Has No3n-
UMA. SHAYUTENbHbIA Nponanc 3azgHen CTBOPKU paRaas-
ro knanadHa Ha oHe MHPEeKUMOHHOro aHaoKkapanra.




M-pexxum ( OT aHMUUCKOro crnoBa
motion - ABUXXEHNE) — MEPBbLIN PEXNM,
ncnonb3yembint B IXO-KI

« 370 rpadmyeckoe n3obpakeHne OBMKEHUS CTEHOK
cepALa 1 CTBOPOK KIlanaHoB BO BPEMEHM.

« B M-pexunme Ha aKkpaHe axokapauorpada no
BEPTMKaNbHOW OCU OTKIa[dblBAETCHA pacCTOsIHUE OT

CTPYKTYpP cepaua Ao AaTyunka, a No ropu3oHTanbHOM OCU —
BpEMS.

« HepocTtaTku — 0ogHOMEPHOCTb; HEOOXOOMMOCTb

cobntogeHns yrra B 90 mexay kypcopom M- pexxnma v
OLEeHMBAEMOU CTEHKOW.



MmybuHa, cm

Dopma ABXKEHNA CTBOPOK MUTPANLHOIO KNanaKa 1 CTEHOK IeBOro 1 NPasoro Xenynoukos 8 M-pexwume . Cxe-
Ma (a) (Otto C., Peariman A., 1995) n axorpamma (6).
1= 3K, 2 - nepeaHss CTeHKa npasoro Xenyaouka, 3 - MeXKeNyA04KoBas Neperopoaxa, 4 - paccTosHue ot nuka E oTkpi-
TUS MUTPANLHOIO KNanaxa A0 MeXkenyao4koBoi Neperopoaky, 5 - NepeaHsa CTeHka MMTD&@’W@NMH%
CTEHKA MUTPANLHOO KNanaka, 7 - 3aAHAA CTEHKa NEBOro Xenyaoyka, 8 - nepuxkapa. '



—

' CD-xaanan 3akperT

| (cucroaa AZK)

OTKPBIT

o (amacroaa AZK)
D E-nmauanso

AMACTOABI
EF-cepeanna
AMACTOABI

FAC-xonen
l!ﬁ'1 MyBhareg
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. DopMa ABUNXEHUA KOPHS a0PThl, CTBOPOK a0PTaNbHOro KnanaHa u CTeHOK Nesoro npeacepavs 8 M-pexume .
>xema (a) (Otto C., Peariman A., 1995) u axorpamma (6).

| — OKT, 2 - nepeaHns CTeHKa aopThl, 3 — 3aAHAN CTEHKA a0PThl, 4 — AMacTona (aopTanbHLINA xnar@M}ﬁSh& b@6hive
TBOPOK A0PTANLHOIO KNANaH B CUCTONY, 7 — 3aQHAR CTEHKA NEBOro NPeACepANs.



AHaTomMmumn4yeckmnin M-pexumm. [lBa kypcopa M-pe-
XKUMa yCcTaHOBNEeHbl OAHOBPEeMEeHHO nepneHaAmnKYyNsapHoO

CTeHKamM aopThl U NEeBOro Xenyno4ka. l"pacbv!@m Dudfm
CTBOPOK MMNTPASIbHOINO KnanadHa v KOpHs aopT ) &%a

AKpaHe.




Honnep IXO-KI - MeTOA,
NO3BONIAIOLLMU OLLEHUTb NapamMeTpbl
LLleHTpasibHOU reMoAUHaAMUKH

Bapuantbl pexxumoB [Jonnep IXO-
KI:.

e 1.AMNYyNbCHOBOJTHOBLIN

e 2.Pexxnm BbICOKOM 4YaCTOTbI NOBTOPEHMUSA
MMMNYJNbCOB.

 3.HenpepbIBHOBOTHOBOM
e 4. LiIBeTOBOM

e 5.LiBeToBOM M-pexum

* 6.DHEpPreTu4eckKkumn

e 7.TkaHeBOM.



1.AMIIyABCHOE AOIIA€POBCKOE UCCAEAOBAHUE

Pulced Wave Dopler

(OCHOBAHO HA UCIIOAB30BAHUN }Tz\b'l’pa3ByKOBOI“O
CUIHaAd B BUAC OTACABHDBIX CCpI/Iﬁ HNMITYABCOB.

AATUHUK ITOCBIAAET CEPHUIO YABTPA3BYKOBBIX CHTHAAOB 1
GKAET» UX BO3BPAILIEHUS OT SPUTPOLIUTOB B BUAE
OTPAKEHHBIX CUTHAAOB.

MecTto nccaeAOBaHISA KPOBOTOKA IIPUHATO HA3BIBATD
KOHTPOABHBIM, HAH IIPOOHBIM, OOBEMOM.

Toduka yCTAHOBKHA KOHTPOABHOIO OO'bEMA HA3BIBACTCH
HYAE€BOU MAU OA30BOM, AMHUCH.

[lo BepTrkaAm Ha rpadpUKe OTKAAABIBAETCA CKOPOCTD
MIOTOKA, IO TOPU3OHTAAN-BPEMS; BCE IIOTOKH, KOTOPHIE B
KOHKPETHOM AAHHOH TOYKE ABU/KYTCH B HAITPABACHHUU K
AATYHKY, PACITOAATAIOTCA Ha rpaddHUKE BBIIIIE OA30BOM
AWTHHUU, BCE ITOTOKH, KOTOPBIE ABUTAIOTCS B H
OT AaT‘;HKa, - HIDKE ,6a3013r())171 AMHNAN i ﬁygﬁared







. iccneposanue TPaHMUTPANbHOrO AMACTONMYECKOr0 NOTOKA, @ — CXeMbl YCTAHOBKM KOHTPONBHOrO 06bema npu
PerucTpaumnn TPaHCMUTPANbHOO AMACTONMYECKOro NOTOKA B aNUKANbHON YETHIPEXKAMEPHON NO3ULMKM U GOPMBI NOTOKA, 6 -
HOPMANbHbIK TPAHCMUTPANbHLIM AMACTONMYECKMA NOTOK, 3aPeruCTPUPOBAHHLIA B PEXUME UMNYNLCHOrO aonnnepa. Ha
CNEKTPE YeTKO BUAHBI NuKK E, A 1 L, WENYOK - OTKPLITUE MUTPANBHOrO Knanaa. Huxe uaonnnm@rworgwg?%aao-
LKe OT ABUXEHUS CTBOPOK U XOPA. T3 y



2.HennpepbIBHOE AOIIACPOBCKOE UCCACAOBAHUE

(CW)

B /lcmoAb3yercs AAA perucTparuu
BBICOKOCKOPOCTHOI'O KPOBOTOKA.

® B orAngun ot UMITyABCHOTO UCCACAOBAHUSA, TAC
OAUH U TOT 7K€ KPUCTAAANIECKUN IAEMEHT
IIOCBIAAET, U IIPUHUMAET CUTHAABL, IIPU
HEIIPEPHIBHOBOAHOBOM 3TH IIPOIIECCHI
PA30OILEHBI: OAUH KPUCTAAANYICCKUI SAEMEHT
IIOCBIAAET CUTHAABI, ADYTOU HPUHUMAET HX,
IIPAYEM OTPAKEHHBIN YABTPA3BYKOBOM CUTHAA
IIPUHUMAETCA HE3ABUCUMO OT TOTO, KOIAA OH
OBIA IIOCAQH; TAKIM OOPa30M, HCCAEAY
KPOBOTOK BAOAB BCETO YApraBByKOBoﬁmharEd




B | AaBHBII HEAOCTATOK HEIIPEPBIBHOBOAHOBOIO
peKIMa — HEBO3MOKHOCTb TOYHOU
AOKAAMU3AITIHN MCCACAYEMOIO KPOBOTOKA.,

B CACAOBATEABHO, UMITYABCHOC U
HEIIPEPBHOBOAHOBOE MCCACAOBAHUA AOIIOAHAIOT
APYT Apyra: IIPU UMITYAbCHOM MCCACAOBAHUN
BBIABASIOT OOAACTH HATOAOTUYECKOTO,
YCKOPEHHOTO KPOBOTOKA, IIPH
HEIIPEPBIBHOBOAHOBOM — U3MEPSAIOT ETO
CKOPOCTb.
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ECG

Aortic Valve Stenosis

H

o

Velocity (m/s)

H
A

- 4.1 m/s

CW Doppler
Transducer

Time (sec)

Gal MyShRaed




LIBeTOoBOMI AOTIAED

B AHAAOT UMITYABCHOI'O AOIIAEPA, TAC HAIIPABACHHE
1 CKOPOCTb KPOBOTOKA KAPTUPYIOTCH PAa3AMIHBIM
IIBETOM.

m Tak, KPOBOTOK K AATYHKY IPUHATO KAPTUPOBATH
KPACHBIM IIBETOM, OT AATYNKA — CHHUM IIBETOM.

® [ [o3BOAsIET OBICTPO OIIPEACAUTH
IIPOCTPAHCTBEHHYIO OPUEHTAIHIO ITOTOKOB

B HeAocrarkm- HEBO3MOKHOCTD OIIPEACACHUS
BBICOKHUX cxopocref/i

1] MyShared
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[loTok B Bocxoasem(a)
M HUCXOAATIIEM(O)
OTAEAAX AOPTHL B PEKUME
IIBETHOTO AOIIAEPA;
IIOTOK B BOCXOASAIIIEM
OTAEAE A0PTHI HAIIPABACH

K AATHHRY, Kﬂp'l’llp}’C'l'CH

KPAaCHBIM LIBETOM, B
HUCXOASAILIEM OTAEAE A0PTHI
-OT AATYHKA, KAPTHUPYETCA
~-CHHHUM IBETOM;

B OOAACTH AYTH AOPTHI
IIOA MECTOM YCTAHOBKH
AATIUKA, PETUCTPUPYETCH
«MEPTBAS 30HA




UpecnumeBopnas DXO-KI
DXO-KI" u ponaep DXO-KI
CCPALIQ C ITOMOIIIBIO
IHAOCKOITHMYCCKOIO 30HAA CO
BC’I’p()CIIIIbL\"I y/\praf?»B}"K(')BbIM
AATHYHUKOM.

OT4ueTAnBOE N300PAKEHUE
CIPYKTYP CEPALIA M COCYAOB,
PACITOAOKEHHBIX BOAU3H
IIHIIIEBOAA

Ayd4inas pasperiaronias
CIIOCOOHOCTb M300PAKCHIUSA
MEAKHX CTPYKTYP OAaroaaps
TPUMECHEHHUIO
BHICOKOYACTOTHOIO AATYMKA

Puc. 1.16. Lipecnnmeeongw@Mk’1 yShared



Crpecc DXO-KIT', uam

HArpy304YHasA npooda

IIUPOKO IIPUMEHAECTCS
y ooapHBIX V1IBC;
BosmoxuOoCTB
BBIIBACHUSA CKPBITBIX
30H HAPYIIECHUA
AOKAABHOMU
COKPATUMOCTH U
OIIEHKA
KU3HECIIOCOOHOCTH

St . CTpecc-axokapauor ;‘)¢‘1<})Lff,.jﬂ)()! yavina nascob-

A00TKM U OLLEHKN ABWMXEHWUA CTEHOK Cepaud.




Crpecc DXO-KI

»
-

\Ap;u\“l‘cp HAIPY3KH

Bua llpn‘()m

Ansamuyeckas
pusmueckas Harpyska

Tpeamua;

BeAaospromerpus B cuagyueM, AeKaveM
ITOAOKEHHH;

D AEKTPOCTUMYAATIHA YUpecnaimeBoAHas IIpeACcepAHas
CEpAIIa IAEKTPOCTUMYAAITHSA;

[Ipoba c AoOyTaMHHOM;
DapMaKOAOTHYECKHE _

[Ipoba ¢ AnrmmprAamMoAOM;
IIPOOBI

[Ipoba c aaeHO3MHOM
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KonTpactaaa DXO-KI

m CyIecTByeT B ABYX BapHaHTaX-
KOHTPACTUPOBAHUE IIPABBIX OTACAOB CEPALIA U
OLICHKA ITepy3UH MIOKAPAAQ.

m Konrpacraas DXO-KI' npumenserca aas
HMCCACAOBAHUS COCTOSHUSA IIPABBIX KAMEP CEPAILIA
IIPU IIOAO3PEHUN Ha ACPEKT MEKITPEACEPAHOU
IIEPETOPOAKH.

B }IcrIOAB3YIOTCSH KOHTPACTHI, HE IIPOXOASAIIIHE
gepe3 ACTOYHO-KAITMAASPHBIN Oapbep (bus.p-p,

yporpapuH uT.A.)

® HeAocTaTky - MHBA3UBHBIA XaPAKTEP Hp
P P 4] MyShared

BO3MOKHOCTDb AAACPINYCCKHUX PCAKITH.
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Puc. 1.21. KoHTpacTHas axokapavorpadusa. AnmkansHas
YyeTbipexkamMmepHas no3avmuumsa. Tyroe kKoHnTpacruvmpoBaHue
npaebix Kamep cepaua. NpoHunkHoBeHe elMHUYHbIX Ny-

3bIPLKOB KOHTPACTHOIO npenapara B nesble le BW-

J

AeTenbCreyeT O Hannuum pnedekra Mmexnpenc
peropoaxkuw.




ABNAETCHA axokapauorpadus, No3sonsaoLLas
*TOYHO U3MEPUTb KONMUYECTBEHHbIE

napameTpbl
*MOJSTYyYUTb MPOCTPAHCTBEHHYIO KAPTUHY




Cnacubo 3a BHUMaHue!




