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population, quantity of objects and electrodevices, etc.), and secondly, and this-main, to synthesize a set of these methods and
means by their modeling of “virtual introduction” by means of generation of the corresponding distributions of the Erlang.

TEOMETPUYECKHW CUHTE3 MPOCTPAHCTBEHHOI'O KYJIAUKOBOI'O MEXAHU3MA
MEXATPOHHOI'O MOAVJIA JJIsI CUCTEM BCIIOMOTATEJIBHOI'O KPOBOOBPAILIEHUA
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B crarbe npemnoxkeH Moxxoy K CO3MaHUI0 MEXaTPOHHOTO MOJYIISI CHCTEMbI BCIIOMOTaTeIbHOTO KPOBOOOPAIICHHUS
(BK) na 0a3e peBepCHBHOIO MCHOMHUTEIBHOIO MEXaHU3Ma U BBICOKOMOMEHTHOTO THXOXOIHOIO JBHUraTess. B kadectse
HCTIOITHHUTENNHFHOTO MEXaHH3Ma IPe/IaraeTCsl HCIIOIb30BaTh IPOCTPAHCTBEHHBIN Ky/IadoK, KOTOPHIH MPHUBOAUTCS B JBH-
JKEHHE OT POJIMKOB, YCTAHOBJICHHBIX Ha POTOPE MIEKTPOABUIATENs OPUTHHAIBHON KOHCTPYKLMH. [eoMeTpudeckue ma-
paMeTphI KyJIauKOBOTO MEXaHHM3Ma IOIyUeHBI B Pe3y/IbTaTe MPOBECHHOTO CHHTE3a Ha OCHOBE N3BECTHOTO SKCIIOHEHIN-
AJIbHOTO 3aKOHA BHIOPOCA KPOBH M3 JIEBOTO JKeNTy/04Ka cepara. [Tomydensl rpadukn 3aKOHOB NEPEMELIEHUs U CKOPOCTH,
YUHTHIBAIOIINE PAANYC POJIMKA Ha TPEX MHTEPBAJIaX B3aMMOJICHCTBHS POJIMKA M KyJIadKa: IPH IOJIX0/IE POJINKA K ITepeTHer
KPOMKE KyJlauKa, IIpU JABHKEHHHU POJIMKA 110 BEPLINHE Ky/layKa 1, HAKOHELl, IPH CXOJIe 3aHel KPOMKH KyJlauKa ¢ POJIUKA.
Vcrnonp30BaHKe NOMYYCHHBIX 3aKOHOB ITO3BOJIUT H30€KaTh JKECTKHUX YAapOB H YBEINUUTH CPOK CITyKObI MexaHm3ma. [1o
pe3ysbTaTaM IPOBEICHHOTO CHHTE3a M HCXO/IS U3 KOHCTPYKTHBHBIX COOOpakeHHIt, Obl1a pa3paboTaHa KOMIIOHOBKA MeXa-
TpouHoro Moyt BK Ha 6aze mpocTpaHCTBEHHOTO Ky/IadKOBOTO MEXaHW3Ma U BBICOKOMOMEHTHOTO JIBUTaTElIs.

GEOMETRICAL SYNTHESIS OF THE SPACE CAM MECHANISM OF MECHATRONIC
UNITE FOR AUXILIARY BLOOD CIRCULATION SYSTEMS
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In article approach to creation of the mechatronic unite of system of the auxiliary blood circulation (ABC) on
the basis of the reversive executive mechanism and the high-torque, low-speed engine is offered. As the executive
mechanism it is offered to use a spatial cam which is set in motion from rollers established on a rotor of the electric
motor of an original design. Geometrical parameters of the cam mechanism are received in result of the carried-out
synthesis on the basis of the known exponential law of emission of blood from the left ventricle of heart. Schedules of
laws of movement and the speeds considering radius of a role on three intervals of interaction of a roller and a cam are
received: when approaching roller to a forward edge of a cam, at movement of a roller on top of a cam and, at last, at
a descent of a back edge of a cam from a roller. Use received the law will allow to avoid rigid blows and to increase
mechanism service life. By results of the carried-out synthesis, and proceeding from constructive reasons, ABC
mechatronic unite configuration on the basis of the spatial cam mechanism and the high- torque engine was developed.

OCOBEHHOCTHU COBPEMEHHBIX ITIOAX0OA0B K IPOEKTUPOBAHUIO CUCTEM
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B crarse paccMarpuBaroTCs 0COOEHHOCTH MOIXOOB K MPOEKTUPOBAHUIO CHCTeM HcKyccTBeHHOro cepama (MC) u
BCrioMorarensHoro kposoobpaienus (BK). Jlaercst kparkuii 0030p CyIIECTBYIONMX METOIMK U MOIXOIOB K TPOSKTHPOBa-
HHIO TAaHHBIX CHCTEM, YKa3bIBAIOTCS X JOCTOMHCTBA M HEIOCTATKH. [IpHBOSTCS MpUMeEpHI pa3paboTaHHBIX CHCTEM C TIOMO-
IIBIO U3BECTHBIX METOMIMK MPOSKTHPOBaHUsL. B pamkax coBpemeHHOro nozxoza k coznanuto cucrtem MC u BK npenaraercs
METOJIMKA TIPOEKTHPOBAHYIS, YUUTHIBAIONIAS IOCTOMHCTBA CYIIECTBYIOMINX METOMK M OTPaXKAIOMIAsT B3AUMOCBS3H MY
OT/IEJIbHBIMHU 3TallaMu [IPOEKTUPOBAHUS Ha OCHOBE coBpeMeHHbIX MITM-TeXHOonoruii 1 cooTBETCTBYIOIETO OCHOBHBIM 3Ta-
T1aM TIPOEKTUPOBAHKS MPOrpaMMHOro obecriederus. [1ogpoOHO OnMcaHBl OCHOBHEIE ATalbl MPOSKTHPOBAHMS, B Ka9eCTBE
HPUMEPOB IIPUBECHBI PE3Y/IBTAThI HCCIIEIOBAHHI, OTy4eHHbIE B X0z1e paboT 1o co3nanuto cucrem MC u BK.

THE FEATURES OF MODERN APPROACHES TO DESIGN OF PULSATIVE TYPE SYSTEMS
OF ARTIFICTAL HEART AND AUXILIARY BLOOD CIRCULATION
WITH CALS- TECHNOLOGIES APPLICATION
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In article features of approaches to design of systems of the artificial heart (AH) and the auxiliary blood circulation
(ABC) are considered. The short review of existing techniques and approaches to design of data of systems is given,
their merits and demerits are specified. Examples of the developed systems by means of known techniques of design are
given. Within modern approach to creation of systems of AH and ABC the technique of design considering advantages
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of existing techniques and reflecting interrelations between separate stages of design on the basis of modern CALS-
technologies and design corresponding to the main stages of the software is offered. The main design stages are in detail
described, results of researches are given as examples received during works on creation of systems of AH and ABC.
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B crarbe paccMaTpHBarOTCsl TeMOIMHAMITIECKUE aCHeKThI IPOSKTHPOBAHNS HCKYCCTBEHHBIX JKemynouroB cepna (VDKC)
cucTeM BeriomorarenbHoro kpopoooparuenns (BK) n nckyccrsennoro cepaua (MC) na 6a3e MexarpoHHbIx Momyneil. [Ipusonsres
Pe3yIIBTaThl YUCIICHHOTO MOZIETMPOBAHHSI TEMOIMHAMUYECKHIX TIPOLIECCOB, IPOTEKAIOIIIX BO BPEMsI pabOTBI MEXATPOHHBIX MOJTY-
neii cuctem BK u MIC, xotopble faror npezcrasienue o noseneHny kposu B kamepe VDKC. Pacuetnas monens VDKC nynscupyro-
miero tuna paspadorana B CAD-crucreme Pro/ENGINEER WFS5 ¢ y4erom BIUSHUSI TEOMETPHUH KJIallaHOB, BXOIHBIX U BBIXOIHBIX
MarucTpanei 1 IBIKeHNs: MeMOpPaHbL. [j1s1 MOBBILIEHNSI TOUHOCTH PEelIeHNs pa30MeHHe IPOUCXOIUIIO C yHETOM I€OMETPUUIECKOI
CIIO’KHOCTY 00BEMA 1 XapaKTepa MPOTEKAIOIINX IPOLECCOB. DTO BBIPAXKAIOCH B CTYIIEHHH CETKH KOHEUHBIX 2IEMEHTOB B 30HaX C
BBICOKHMH I'PaIMEHTaMH THAPOMHAMUIECKHX ITapaMEeTPOB (CKOPOCTH, JABIEHHS U T.I1.) ¥ CJI0KHON TeOMETPHH, ONPEIEIISrOIei
XapakTep TedeHusI (TOPMOKEHHE, 3aKpyTKa I0ToKa ¥ T.I1.). [TokazaHa BO3MOKHOCTS IPUMEHEHHST CHCTEM KOHEUHO-IEMEHTHOTO
aHaJIM3a JJIst ONPEIETIeHHs] yPOBHS TeMOIIH3a U IPOrHO3HPOBAHMS POLIECCOB TPOMOOOOPa30BaHMS.
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In article hemodynamic aspects of design of the artificial ventricles of heart (AVH) of systems of the auxiliary blood
circulation (ABC) and the artificial heart (AH) on the basis of mechatronic modules are considered. Results of numerical
modeling of hemodynamic processes of mechatronic modules of systems of ABC and AH proceeding in working hours
which give an idea of behavior of blood in the AVH chamber are given. The AVH settlement model of pulsing type is
developed in CAD-system Pro/ENGINEER WFS5 taking into account influence of geometry of valves, entrance and output
highways and membrane movement. For increase of accuracy of the decision splitting happened taking into account
geometrical complexity of volume and nature of proceeding processes. It was expressed in a condensation of a grid of
final elements in zones with high gradients of hydrodynamic parameters (speed, pressure, etc.) and the difficult geometry
defining character of a current (braking, a recirculation of a stream, etc.). Possibility of use of systems of the final and
element analysis for level definition hemolysis and forecasting of processes of a thrombosis is shown.

CUCTEMHBIN MMOAXO/ K PA3PABOTKE CUCTEMBI MOHUTOPUHTA
N OIEHKHN KAYECTBA OBPA30OBAHNS BY3A
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B crarbe paccmotpen ombIT Biil'Y 1o mocTpoeHnto cicTeMbl MOHHTOPHHTA 1 OIIEHKH KadecTBa 00paszoBanus. Omnpe-
JIEJICHBI LeU U (PYHKIMH CHCTEMbl MOHMTOPUHTA 1 OLICHKH KauyeCTBAa 00pa30BaHMs HA CEMH YPOBHSX CTPYKTYPH3ALUH.
OrmpenenieHa mio0abHast eI CHCTEMBI MOHUTOPUHTA M OI[EHKH KauecTBa 00pa30BaHMSI, 3aKIIFOYAIONIAsCSl B HEMPEPhIB-
HOM IOBBIIICHUH KauecTBa 00pa3oBanys By3a. [IpoBesieHa nepBuyHast ICKOMIIO3ULIS CHCTEMbl MOHUTOPHHIA M OLICHKH
KadecTBa 00pa30BaHMS: BBIIENICHB OOBEKT YIPABICHHS, YIIPaBISIONIas KOMIIOHEHTa M BBIXOZ Tpornecca. Paccmorpena
000011IeHHast cXeMa CHCTEMbl MOHUTOPHHIA U OLEHKH KauyeCTBAa 00pa30BaHHUs M 3TAlbl MPOILIECCa YIPABICHHS C TOUKH
3peHnst HHPOPMAMOHHOM Mojien. PaccMoTpena MHOTOypOBHEBasI MOZIENb CUCTEMBI MOHHTOPHHTA M OLICHKH KadecTBa
obpasoBanus Ha npuMepe Bnl'Y, noctpoeHHast Ha OCHOBE MPHHIIUIIOB JEKOMIIO3UIIMU CTPYKTYPbl OPraHU3alluK Ha TPH
YPOBHSI, IIPOLIECCHOTO TTOAX0/1a, MIPUHIIHIIA HETIPEPBIBHOTO COBepIIeHCTBOBaHMS nporieccoB PDCA, Teopun ynpaBieHus.
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The article describes the experience of VLSU on the development of the monitoring and evaluation system of
education quality. The paper defines the purposes and functions of the monitoring and evaluation system of education
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