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In the given workpossibilities ofuse ofthe modern softwarefor the decision ofproblems ofbiome-
chanics are considered. Calculation oftwo-folding and three-folding valves ofheartis made. Proceeding

from results, a clear advantage the three-folding valve possesses.

MopaenvpoBaHue - MeTOf MCCNefoBaHUS SBNEHWUIA, NPOLLECCOB W CUCTEM, OCHO-
BaHHbIA Ha NOCTPOEHUM W M3YUYEHUM UX MaTeMaTUYEeCKUX MNn (PU3NYECKMX MOZENe.
MaTemMaTn4eckoe MoaennMpoBaHme 61uonoradecknux 06bLEKTOB NpeacTaBnseT coboi aHa-
NNTNYECKOE OMMUCaHWe NAeannM3MpPOBaHHbIX NPOLIECCOB U CUCTEM, afleKBaTHbIX peasb-
HbIM. Pur3nYecKoe MOAEeNMPOBaHME OCHOBAHO Ha BOCMPOM3BEeAeHNN (HU3NUYECKMMI CrO-
cobamMmn 6MONOrNYECKMX CTPYKTYP, (YHKLUMIA AW NPOLLECCOB.

MopenvpoBaHue OpraHoB M CTPYKTYP Ye/l0BEYECKOro opraHvM3mMa AaeT BO3MOX-
HOCTb MpefcKasaTb KPUTUYECKME CUTYaLMK, BbISCHUTL MeXaHn3Mbl (DOPMUPOBaHMS MNa-
TONOTNI, HaXoAUTb 061aCTU AOMYCTUMbIX U3MEHEHWIA (HOPMbI, MEXaHNYECKUX CBOICTB
1 XapakTepa yHKLUMOHMPOBAHUS 3TUX GMONMOrNYECKMX 0OBEKTOB. ITO B CBOKD OYepe/b
paclimpsieT cepy NPUMEHeHMst AMarHOCTUYECKMX METOAO0B M YCTPOMCTB M SIBNSIETCS
NpeanocbINKOW ANa CO34aHNS aBTOMaTU3UPOBaHHbIX CPEACTB AMarHOCTUKN.

HacocHaa aesTenbHOCTb CepAua HapyLluaeTcsi, Koraa ero KnanaHbl He (yHKLWO-
HUPYIOT AO/MKHbIM 06pa3om. lMaTonornyeckne 3ByKn B cepaue, KOTopble 00bIYHO BO3-
HMKalOT MNPy NOPOKax KnamaHOB CepAua, HasblBalOTCA LWyMaMu. ITU 3BYKM Bbl3BaHbl
aHOManbHbIM XPaAWeHTOM [aB/eHust U TypOyneHTHbIM XapakTepoM KPOBOTOKa BO Bpe-
MS CepAlevyHoro umkna. Pag MeTofoB MCCNefoBaHUSA, HauMHast OT NPOCTONM aycKynbTa-
umm (BblCNyLLIMBaHME 3BYKOB Cep/ua) 0 aXoKapanorpagun 1 kateTepusaLmm nonocTein
cepaua, Ucnonb3yeTcs Ana nonyyveHns MHGopmalmMnm o Npupoae 1 CTeneHy HapyLeHns
(hyHKUMK cepAua. Bcneacteme aToro B KPUTUUECKMX CUTYaLMAX NPOBOAATCA onepawyn
Mo MMNAaHTaLUMM UCKYCCTBEHHbIX KnanaHoB cepAaua.

Ha cerogHsLLIHWA aeHb ABYCTBOPYATble MCKYCCTBEHHbIE KnanaHbl cepala sBns-
HOTCA Hambonee NONyNAPHbLIMU B KapAMOXMPYpPrun. TUNNYHLIA ABYCTBOPYaTbIN NpoTe3
COCTOMT M3 ABYX MONYKPYXXHbIX CTBOPOK, KOTOPble OTKPbLLLAKOTCA U 3aKPbIBAOTCS B
NPOXOAHOM OTBEPCTMM cefna Kopnyca (puc, 1). C Hapy>XHOW CTOPOHbI Kopnyca NMeeT-
CS KaHaBKa AN NPULLMBHON MaHXeTbl. ManeHbKMe «yLIKU» Ha CTBOPKAX MCKYCCTBEH-
HOro KnanaHa cepAlia BCTaBNAKTCA B creuyanbHble Nasbl (YrnyoneHus) ¢ BHYTPEHHEN
CTOPOHbI Kopnyca npoTe3a. dopma 3TMX Ma3oB, HaNOMUHAKOLWMX «6abouKy», onpeae-
NsieT ABWXEHNE CTBOPOK Ha OTKPbITUE 1 3aKpbiTe. CTBOPKM BpaLLarOTCA BOKPYT CBOEN
0CK, N03B0NAA MOTOKY KPOBM OMbTaTbh LLAPHUPbI («YN3KWU» CTBOPOK U «6abOUKI»), YTC
nomoraeT MMHUMN3MPOBaTb HaKoM/AeHWe TPOMOOB B MpeAenax 3TUX obnacTeid. Mare-
pranomM Ans U3roToBAEHNS CTBOPOK CAYXMWT NUPONUTUYECKUIA YTNepos,.

TpexcTBopyaTblii KnanaH NpeacTaBnsieT CO60M TUTAHOBLIA KOPMYC, B KOTOPOM
LLIAPHUPHO 3aKpenneHbl TpK CTBOPKM. pn NONHOM OTKpPbIBaHUM CTBOPOK Ha yron - (87-
89)° obecneymBaeTCs OCEBOV KPOBOTOK Yepe3 KnamaH, Npu 3TOM B NIOCKOCTU NPOXOA-
HOro CeYeHMst OTCYTCTBYHOT KakKne-n1nmbo 3/1eMeHTbl, OKa3bLUAOMLLE COMPOTMB/IEHNE NO-
TOKY, CNeoBaTelbHO, OTCYTCTBYHOT NOTEPM SHEPTUN.

228



Puc. 1. ickyccTBeHHbI townaH cepaua MnaHuke-[ v ero cxeva

3T0 CBOMCTBO OT/IMYAET TPEXCTBOPYATHIV KManaH 0T BCEX MeXaHWUYecKuX Knana-
HOB, NPVUMEHSIEMbIX B MUPOBOVi NPaKTUKE B HACTOsLLEe Bpems (puc. 2).

ﬁ__ Vs

Puc. 2. TpexcTBopuyaThlii kKianaH«TPAKAPANKC»

LIMpKynaums Kposu Yepe3 cepgue. Manblil Kpyr KpoBOOOGpaLLeHUs MPOXOAMT
yepe3 NpaBoe MpeAcepaue, Npasblid XXeNyAoueK, NErOYHYH apTeputo, cocypbl NErKux,
NEroyHble BeHbl. BOMbLIOA Kpyr MPOXOAUT 4epe3 fieBble NPEACEPANE W XKENYAOUeK,
aopTy, COCy[bl OPraHOB, BEPXHIOK W HUDKHIOK NOJble BeHbl. HanpaBneHne ABMKeHMS
KPOBW perynvpyeTcs KnanaHamm cepaua.

B npouecce cxaTusa cepaua TevyeHue KpOBM MMEET C.JIOKHbIA XapakTep, B HEM
BO3HMKAKOT Ty[6yNeHTHbIE MOTOKM, KOTORbIe MOMbITAEMCH CMOJIIMNOBaTb MMIVBE/IEH-
HOW HWXKe pacyeTHOW CXEMOM.

[na pacyeToB M3Ha4asbHO MOAENMPYEM TeYeHMe KPOBWM U3 cepaua, AN 3Toro
CTPOUM MOJAENb XeNyfouKa C y4acTKO.M aopTbl (puc. 3 u 4).
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Puc. 3. MleomeTpuyeckas Mmojens Puc. 4. CmogenvpoBaHHOe Te4YeHMe KPOB.

[na pacyeTa ObINM B3ATbI CieAyHoLLMEe MOLENN, B KOTOPbIX MOJIOXKEHWE IENECTKOB UC-
KYCCTBEHHOr0 K/fianaHa cooTBeTcTBeHHO pasHbl 0,10,30,60,75, 89 rpagycos (puc. 5).
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Puc. 5. F'eomeTpuyeckne mogenn KnanaHos cepgua
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MogenvpoBaHne NOTOKa XUAKOCTM Yepes MCKYCCTBEeHHbIe KnanaHbl cepila B nakeTe
CFX

Tabnmua |
BxofHble napameTpbl pacyeTa.
[JasneHne Ha BbIxofe MnoTHOCTb, r/MM3 BsizkocTb, r/MM ¢
13 KnanaHa, Ila
0 10 0,0046

MakcumMasibHO BO3MOXHOE MOJOXEeHWe KnanaHoB 75 1 89 rpagycoB COOTBETCT-
BEHHO (puc. 6).

I-:1- %
K -
Ot "GN Bvever . ... J
Puc. 6. CKOpoCTb Te4yeHUs KPOBM Yepe3 UCKYCCTBEHHbIe KnanaHbl cepala
Tab6.nvua 2
PesynbTaThl pacyeTa
10° 30° 60° 75° 89°
Vmax2 (m/c) 3.59 2 1 0.98 ,
Vmax3 (m/c) 13 3.36 15 : 0.9
Prax2 ([Ma) 1.2-10" 2.6-10" 596 389
Ptax3 (Ma) 1.48-10" 7.3-10" 979 : 431
"pagmeHT
[laBneHus 2 6.1-10" 9.3-100 14-100 1.32-10n -
(KM C')
I pagueHT
JaeneHus 3 2.3-10' 6-10- 1.6-10- - 3.9-100

(kr/mch)



B naHHO# paboTe OBUT IPOM3BENCH pacdeT UCKYCCTBEHHOIO OBYXCTBOPYATOrO
knanmana cepana «[Inaruke-T» ©Gemopycckoro MpoOHW3BOJACTBA H TPEXCTBOPHATOrO
«TPUKAPUKC», xoTopble HCHOJB3YETCS VIS 3aMEHBI OMOJOrM4ecKoro KiamaHa
cepaua. PemuB MocTaBleHHYIO 3aJjady M IIPOaHAIM3HPOBAB NOJYyYEHHBIE Pe3yJIbTATEH,
JaHHEBIE KJIallaHbl CepAlla MMEIOT XOpOINHe rUApoJuHaMHUYecKhe cBoicTBa. OgHAKo y
«TPUKAPJUKC» ecth cBOM NMpeuMyInecTBa 1o cpaBHenuto ¢ «llmanmkc-T». Ilpn 3a-
MeHe, BCJICACTBHE IATOJIOTHM KilanaHa cepAla, OHOJOrHYECKOro KilanmaHa HCKYyCCTBEH-
HbIM KJIallaHOM IIpH Ha49aJbHOM IIOJIOXKEHHM kianaHa MeHe 30 rpaxycoB (OT momepey-
HOr0 CEYEHHs aOpTHI) IPOHUCXOIUT 0Opa3oBaHME 3aBUXPEHMI KPOBH BO3JI€ CTBOPOK,
YTO MOXXET IIPHBECTH K pa3pyHIEHUIO KOMIOHEHTOB KpOBH. Taxke MPUHIUI KOHCTPYK-
TN TPEXCTBOPYATOro KJIANIaHHO Gonee COREPIIEHEH, B HeM OOJBINUI YTONI OTKPhIBAHHUS
CTBOPOK H NPH 3TOM OTCYTCTBYIOT KOHCTPYKTHBHBIE 3JIEMEHTHI B PYCHE TeUEHHS KPOBH.
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