Koppekuua apurmuu
U BEHO3HbIX HapyWeHU
annaparamu bBUOMEAUC
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Hawe cepaue, Kak HacToALUMK
MOTOPUYUK }KU3HU, paboTaeT 6e3
BbIXOAHbIX U NepepbiBOB Ha 06en




KakosBbl ycnoBus
HOpMaabHOU paboTbl cepaua?

Ecnn sHepreTuka
cepaeyHon MblLLLbl N ero
LIEHTPOB YyrpaBfieHUS
putMom byaer
cbnaHcupoBaHa, Torga
cepaue oygert oynet
BUTbCA POBHO U HAOEXHO
paboTtatb. A Mbl - XXUTb.

BIOMEDI



Haw BepHbI MOTOpP C roaammu
ncToLlaeTca

Cepaue - “ManeHbKun
XO3AMUH” opraHn3ma
yerioBeka. 3a BCHO XU3Hb
9TOT XXMBOW MOTOpP, paboTas
HENpPepbIBHO, NEpeKavYnBaeT
TOHHbI KpoBU. CepaeyvHas
MblLLLA OonbLUe apyrmx
MCMbITbIBAET KOSIOCCasibHbIE
neperpyskn n 4acTo
McToLlaeTcy.




. OAHa U3 rnaBHbIX NPUYKH
@\f MCTOLLEHMA CepaLa - 9TO ronoL,

Knetku cepgua HyXaatTcs B MONMHOLEHHOM
eXxeHEeBHOM MUTaHUN.

OpaHako Mbl eanm 3 pasa B [eHb, a cepaLe
paboTaeT KpyrnocyTo4HO, NO3TOMY €ro
KrneTkam Heobxoaum 3anac aHeprmn. C aTUM-TO
BCerga v BO3HUKAaKT npobnemsbl. [Npnuem
HY>XXHa KneTtkam MHdopMaLloHHaa SHeprus
300pPOBbA.

[ToBpexaeHne memobpaH KneTok Mmokapaa
MPOUCXOAUT B pe3yrnbraTe 3HepreTn4eckoro
ronoga, HapyLeHNs KIeTo4YHoO
9HEepreTUYecKoro NUTaHus.
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- ATaKa cBoboaHbIX paanKanos
- OCHOBHaA NPUUYUHA
" KNeToYyHOoro crapeHua cepaLa

MHorvne dpaktopbl, OT NPOCTOro 3arapa Ao
KYpeHUa, ABNA0TCA MCTOYHUKAMIN NTaBUHbI
CBOOOHbIX pagnKanoB, aTakyoLmMX KIeTKN.
OTO TpebyeT aHTUOKCUAAHTHOMN 3aLLMUTh
KIMETOYHbIX MeMOpaH.

buope3oHaHca Tepanms — MOLLHbIV
MHCTPYMEHT AN14 3alunTbl cepaua oT
paauKarnos.
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Bce 6one3Hu ot HEpBOB
N apUTMUA - HE UCKNTIOYEHME

CTpecchl 4BNATCA OAHON 13 B
caMbIX pacnpocTpaHeHHbIX
MPUYUH HapYLLEHUS

CepaevHon OeAaTenbHOCTH.

OHU unctoLarT
9HepreTuyeckmne pecypcsl
KNEeTKU Mmnokapaa u ero
HEPBHbIX LEHTPOB.
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Kaxabiv otaen cepaua umeer cob6cTtseHHbIN
HEepPBHbIU LLeHTP YNpPaBJeHNA PUTMOM

Electrical System of the Heart

Sinoatrial (SA)
Node

Anterior Left Bundle Branch

Internodal
Tract

Atrioventricular
Middle {AV) Noge . Ll
Internodal o
Tract AN K\ \
Conduction RA = Raght Atrium
Posterior RV = Right Ventricle
!Ir_\rlaeénodal LA = Left Atrium
LV = Left Venircie

< g Right Bundle Branch
Atrioventricular (AV) Node
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PasbanaHcuposaHHaa paboTa HepBHbIX
LLeHTPOB YyNnpaBaAeHUA PUTMOM BegeT K
apuTMumn.

Torpga cepaeyHble COKpalleHuUA
npuobpeTtaloT HeynpaBaAeMbIN U
XaOTUUYHbIN XapaKTep, KaK 3To bbiBaeT B
NJ1I0XOM OpPKecTpe.




Pa3z6anaHCcMpPOBaHHOCTb COKPALLLEHUNI
PA3/INYHbIX OTAE/I0B ceEpPAA - apUTMMUA -
rPO3UT OPraHM3My He NPOCTO He

NPATHBIMM OLWWYLLEHUAMMN B CEPAEYHOMN
obsacTw.

ApPUTMMNA CNOCODHA
NOCTAaBUTb BCHO
KPOBEHOCHYIO CUCTEMY WU

BECb OPraHM3m Ha rpaHb
rmbenu.




bnopesoHaHCHaA
nporpamma
NIMKBMAALUN apUTMUMN
TO/IbKO TOrAa
AEeUCTBUTE/NIbHO
paboTaer, Koraa
cobnlopaerca
npasuno
CUCTEMHOCTH




[lpn Tepannun annapatom bBUMOMEANC
HOPMa/IN3YyeTCA He TO/IbKO PUTM CaMOro
cepAua, BOCCTaHaB/IMBAETCA
COrnacoBaHHOCTb PaboTbl cepaLa co
BCEMU COCYyaAaMU, KPOBOTOKOM U
BOCCTaHaB/INBAIOTCA OTHOLLEHUA C

cepaeyHbim ueHTpom LIHC.




buope3soHaHCHaA nporpamma NnpPoTuB
apuUTMuKM cobnrogaeT NPUHLMM
BOCCTaHOB/1EeHUA cepaeyHo-
COCYAUCTOUN CUCTEMbI KaK LEenoro.
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KapTMHA BOCCTaHOB/1IEHUA
BCEn cepaevyHo - COCYyAUCTOU CUCTEMDI
OCTaeTCA He 3aBeplLueHHOU be3
PAaCCMOTPEHUA BEHO3HOW Npobaembl

Thrombus




BeHO3HaA natonorus
CK/N1aAblBaeTCcA U3 HECKO/IbKMUX COCTaBAAIOLLLUX

3acTon KpOBOTOKA B BEHaX (M HE TONbKO HUXKXHUX
KOHEYHOCTEWN).

BocnaneHne CTeHKM BEH - NeEBUT ¢ OTEKOM
OKPYXatoLMX MANKUX TKaHEN N BorieBbIM
CUHOPOMOM TSXKenbIX HOT.

CKNOHHOCTb K TPOMOOOOpa3oBaHUIO - B YacTu
crnyyaeB TPOMO NPOCTO NepeKkpbiBaeT NPOCBET
cocyaa.
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BeHbl CHabKeHbl KNanaHHbIM annapaTom, B YEM-TO
CPOAHM KNanaHam OpPraHoOB NULLEBAPEHMUS.

OcHOBHaA 33[a4a K/l1anaHoOB - He A0NYCKaTb 06paTHOro
TOKa AA0BUTOM U 3aLLUNAKOBAHHOW BEHO3HOWU KPOBU
BHYTPb OpraHmM3ma.

Mpu TpomboPebuTe KnanaHbl NPOBUCAIOT NMOA
TAXECTbIO N3ObITKA BEHO3HOW KPOBWU 1 BO3HUKAET
CaMOOTpPaB/IEHUE N KUC/IOPOAHbIN rON0A KNETOK.

j MansLHan seHa

BapuxkozHuie
BeHLl Bapwuko3Han BeHa

Kposs —

Knanas —
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J1roAn 4acTo NpUpaBHUBALOT
TpombopnebuTt K BapmKo3HOM bonesHu.
JTO He CoOBCeM NPaBUNbHO - BapMKO3HaA

60n1e3Hb ABNSAETCA TAKUM Ke

OCNOXKHEeHunem TpombodpnebuTa, Kak
TpoPuyecKkmne A3Bbl NN FraHIPeHa.

KaxKablX YesioBEK C NPOCTbIM
Tpombodnebmntom AoNKEH MOMHUTL 0O

3TUX OCJIOXKHEHUAX - MHOTAA CMEPTENbHbIX.
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BapnKoO3HO pacllnpeHHble
BEHbI UMEIOT HENPUTNAAHbIN
BM/A, HO 3TO HE MaBHOE.

[NaBHaA onacHOCTb B OTPbiBe Tpomba un
AanbHenlen 3aKynopKMU Nero4Hom apTepun,

OZHOrO U3 COCYA0B cepaLa UK AaxKe MO3roBoro

cocyaa ¢ nocneayrowmm MHGapKTOM NN
MHCYIbTOM UNN AaXKe

C MTHOBEHHOW CMEpPTbIO.
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Mporpamma NpoTuB apuTMMKU, annapar
BUOMEAWNC M (DELTA)

JTan nepBbIU - 14 aHen

38 Aputmus, cepaue

39 ApTepuu

73 banaHc HaTpusa n kanus

70 Aumpgos

105 BeHeuHble cocyabl cepaua

156 'enaToKCeEMUYECKNN CUHOPOM
95 bpoHxonero4yHasa cumcrema

336 KpoBocHabxeHune, kncrnopopg
363 Jlnmdpa un getokc

421 HapyweHune cepaevyHoro KpoBoToKa
422 HapyweHue cepgeyHoro putma
496 OuuncTKa KpoBU

516 lNepudepuryeckume cocyasbl

537 lNornoweHne kucropoaa
HeJocTaToYHoe

940 Xnamuamna odiasa
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dTan BTOpoU -14 aHewn

615 Perynauns KpoBsHOro gaBreHuns

643 CepaedvHas mblllua

644 CepaoevyHon MbiLlLbl HE4OCTAaTOYHOCTb
645 CepaeyHble BEHDI

646 CepaeyHbin pUTM

647 CepaeyHbin LEHTP

648 Cepaue n KpoBoobpalleHune

687 CTpecc

692 CyxeHne KopoHapHbIX COCyaOB cepaua
698 Taxukapaous

703 AnMMmnHaums TOKCUHOB

760 LleHTp KpoBOCHabXeHn4

808 3kcTpacucrtonus

1016 lNpocTenume

1027 lNapa3nTbl B KpOBU

1030 lNMapa3unTtbl nuMd@sbI

1044 dunapunos

O6wumu Kypc - 1 mecsiy ¢ NOBTOPEHMEM NOCsie MeCAYHOro nepepbiBa.
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[Mporpamma npotus
Tpombodpneburta n sBapukosa, annapatr BUOMEANC M (DELTA)

JdT1an nepBbIn -14 aoHen

70 Aumpos

101 BapukosHoe paclimpeHme BeH,060CTpeHne
102 Bapu1KO3HO-pacLuMpeHHada BeHa

119 BocnaneHue BeH

120 BocnaneHune BeH Ha Horax

156 NenaTokceMUYECKNN CUHOPOM )
95 BpoHxonHrovHas cuctema /
336 KpoBocHabxeHune,knucnopon

363 Jlnmdpa n getokc

448 Horu oTekwune,onyxaHve

496 O4mncTKa KpoBHU

516 NMepudepuryeckue cocyabl

537 lNornowieHne Kucnopoga HegocTaTouHe
592 PasxmxkeHne KpoBu

615 Perynaumsa KpoBsaHOro gasneHus

630 CepTbliBatoLWasa cuctema Kposu

940 Xnamugmsa obLias
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AdT1an BTOpou -14 gHen

615 Perynauusa KpoBAHOro gaBreHusd
630 CBepTbiBalOLWasd cuCTeMa KpoBU
712 Tpombo3

713 Tpombo3 BeH

714 Tpodmnyeckune A3Bbl HUXKHNUX KOHEYHOCTEN
720 TskecTb B HOrax

742 ducTynbl,SA3BbI

743 Onebut

1016 lNpocTeniune

1027 lNapa3nTbl B KPOBU

1030 lNapasntbl NIMMdbI

1044 dunsapunos

703 BnuMunHaums TOKCUHOB
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O6wmn kypc- 1 Mecsal c NOBTOpeHMEM Nnocrie MeCA4YHOro nepepbiBa.



Mporpamma NpoTUB apUTMUKU, annapar
BUOMEAUNUC M (Universal)

dT1an nepBbin -14 gHen

Aputmmna 7,83 36 41 70 72 78 82 696

Taxukapona 1,2

KpoBsiHoe gaBneHue — perynauns 48

CepoeyHbimueHtp1 25 5 75 15 40 78,5 100
CeppeyHbin ueHTp 2 4 10 125 425 45 755 80 99,75
banaHc Hatpua nkanua 5,5 8,1

Cepaue, kopoHapHble cocyabl 43,5 44 95,5

Cepaue, perynaumna 1,2 3,8 8 9,44 41 43 43,55 97
CeppgeyHbin putm 15 37,5 38 38,5

Cepaue, myuokapg - cepaedyHasa mbiwiga 39 39 39,5 39,5 99,75
HapyweHune umpkynaumm 9,39 40 2112 2145 2489 2720
Cepaue kpoBocHabxeHne 40,5 40,5 47,5

Bereto-cocyaucrtasa guctonma 1,7 4 6 9,4

Ounctka kpoBn 2 727 787 800 880 2008 2127 4999,9




Btopou atan 14 agHewn

Hopmanusauua cepgedHon geatensHoctm 1,2 3,9 20 20 73 80 95
125 160 162 465 727 787 880 3000

Cepaue —umpkynauma 1,24 20 73 80 81 95 100 125 160 162 465
727 787 880 2112 2145 2489 2720 9999,5

Cepgue 1,2 396 9,44 10 20 20 73 80 95 125 160 465 727
787 880 3000

Cepaue, perynauma 1,2 3,8 8 9,44 41 43 43,5 97

Cna3mbl cepageyHo-cocyaucton cuctemsl 3,8 3,8 8 8 9,44 9,44
KpoBocHabxeHune n nornowieHne knucrnopoga 50 50,5 55

LleHTp kpoBOoCHabxeHnst 50 50 50 50

Nnmdpa u gpetokc 2,5 6,3 7,83 10 10,36 15,05 15,2 25 63 100
103,6 146 148 150,5 150,5 152 304 440 444 465 522 625 635
676 727 751 787 880 3040 3175 3176 3177 9999,5

O6wumm Kypc 1 mecsiy, ¢ NOBTOPEHUEM MOCe MeCAYHOro nepepbiBa




Mporpamma npotus Tpombodpnebuta n
BapuKo3a, annapat BUOMEAUC M (Universal)

MepBbiK aTan 14 gHen

Tpombodnedbur 685 776 1500

TpombB03 - pasxmkeHne Kposu npu Tpombose 44,5

BeH Bocnanenne 28,5 89

Bapukoz 2,5 2,5 94

OTeK BapnKO3HOIo NPOUCXOXKAEHUS 25 25
CeepTbiBatowasa cuctema kpoen 2,5 25 26 26 38 3,8 4 4
BasoreHHbIn acppexkT 1,2 2,5

Bocnanenne norek 138 142 177 183 210 222 233 436 534 626 723 835 875 981
3176 5226,5 7058,5 9999,5

Perynauns cdoyHkumm renatobunnuapHon cuctemsl 0,7 0,9 25 2,65 3,3

BpoHxoneroyHas cuctema 0,9 4 8 9,4 9,44

KpoBsiHoe faBsneHue - perynaums 48

Kucnopopga nornowienune kposbto 50 50,5

3acTton numdobl BTOpuYHbIn 2,5 6,3 10 146 148 440 444 465 522 727 787 880 9999,5

BapukosHoe pacwunpeHue BeH (oboctpeHne) 33,5 33,5 46,5 46,5 84,5 84,5 85 85 99,5 99
BapukosHas si3Ba (conebut) 10

CoeguHutenbHad TkaHb 9,6 9.6 9,6 17 17 28 28 755 755 76 76 76 85 85 85,5
85,5



Btopou atan 14 gHen

Perynauus kposoobpawenuss 7 9,4 19,5 40,5 46 50

OHeprnsa 1 BuTanusayus 15 35 150 528 645 1342 1725 9998,5
Numdpa n petokc 2,5 6,3 7,83 10 10,36 15,05 15,2 25 63 100 103,6 146
148 150,5 150,5 152 304 440 444 465 522 625 635 676 727 751 787
880 3040 3175 3176 3177 9999,5

Xnamugust obwaa 430 470 555 620 622 624 840 866 942 2213 2218
2223 3768 3773

Mapasntbl numdbl 157 9999,5

MapasnTtbl getokc 20 64 72 96 112 120 125 128 152 240 334 422 442
465 524 651 688 728 732 751 784 800 854 880 1864

Tpombo3 (repnetndeckasn nHdekumns) 20 72 95 125 444 444 685 727 787
880 1500 1550 1800 1865 2170 2489 2720

O6wun Kypc 1 mecsiy, C NOBTOPEHUEM NOCSIe MeCAYHOro nepepbiBa




byabTte 380p08BbLI!
beperure cepaua 6auskux emecre
¢ BMOMEAUC!




