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The proposed method allows producing thermoelectric receivers with a flat receiving plane with an accuracy of
not less than 1.5-2%
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Previous studies showed the increase of systolic and diastolic blood pressures in patients when they were
exposed to low-frequency vibrations of the whole body. There were a tew reasons why that might happen. One of the
reasons why that might happen is the increase in the heart stroke volume and the overall cardiac output. Hagen—
Poiseuille equation to model a circulation of blood was used:
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where p — is blood pressure, 0- is cardiac output {CO) , i — is viscosity of blood, and R — is an effective radius of blood
vessels. Cardiac output is a product of stroke volume (SV) and the heart rate.

As one can see the pressure is proportional to the cardiac output and inversely proportional to the fourth power
of the effective radius of blood vessels.In order to verify how well this model works, we tried to study how the blood
pressure changes in case when we expose only a part of a patient’s body to low-frequency vibrations. The most suitable
parts of the body in this case were legs.

We conducted our study in two groups of 15 people, males and females. They had a normal weight and did not
admit taking any heart-related medication on a regular basis. The age of patients ranged from 19 to 65 vears. In our
experiments, patients were sitting on a chair with their feet positioned on the vibrating platform. They all underwent a
vibratory massage session on the Tienes 5780 blood circulative massager (Tianjin, China). The vibration frequency was
1200 oscillations per minute, Duration of the vibrational massage was 10 minutes. The blood pressure and the heart rate
were measured twice, before and immediately after the massage with the personal bleod pressure meter Rossmax MS560
(Taipei, Taiwan).

The preliminary results showed a decrease approximately by L0 percent in both systolic and diastolic blood
pressures in men and women. The heart beat remained almost unchanged in all the experiments.

The suggested model evidenced that the main factor contributing to the reduction of blood pressure is an
effective radius of blood vessels, R. According to the formula (1), if the radius becomes larger during the experiments,
the blood pressure decreases. The other contributing factor, cardiac output, remained unchanged at the same time. We
can make such an assumption since there was no direct exposure of the patients™ hearts to periodic vibrations. The
periodic vibrations might result in an increased elasticity of limbs” muscles during the massage and the ability of blood
vessels to expand. Thus, the greater elasticity leads to an increase in the effective radius of blood vessels.

The further step in this investigation may be the study of dependence of the value in blood pressure reduction
and the duration of low frequency vibrational massage.
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BionoriyHi TKaHHHK € ONTHYHO HEOLHOPIIHI CEPencBULLA 3 OTIHHAHHAM, B AKHX PO3MOBCIOIKEHHA CBITNA
JANICHKHTE Bi PO3CIOBANBHHX T4 NOCHHANBHHX XAPAKTEPHCTHE KOMTOHEHTIE GioTkanwun. Cepea ONTHUHHX METONIB
NOCNiIKeHHs Ta Bi3yanizauii CTPYKTYpH OCTaHHIX ofiHe i3 MpoBIAHMX Micubk 3aHMAOTL NOIAPH3ALIAHI MeToaH
NOCNIIKEHHS, 3aCHOBaHI Ha aHanizi X NonApH3aUifHUX BNAaCTHBOCTEH TIPH OMPOMIHEHH] TazepHHM BHNPOMiHKOBAHHAM.
Jlazepre BUNPOMIHIOBAHHA T4 HENONAPHIOBAHE CBITNO0 MOXKYTh NOCIHHATACA @ PO3CiOBATHCA  OionorivHUMA
TkaHWHaMu. BHacnizok uoro JocniTkeHHs npouecis Aae iHpopMauiro nNpo MiKpo- Ta MakpoCTPYKTYPH CepecBHLLa,
fore cknanoekx.

B onTHYHMX cxemax [And  OTpHMaHHA  MonApu3auifHux  300paweHs  JOCTiIKyBaHHX 00 ¢KTiB
BUKOPHCTOBYETBUS, B OCHOBHOMY, [rCNIA-HCOHOBHA nascp notysuicTiwo SmBr, poskunxow xeuni 632.8 Hm.
[lonapuzauiiiHuii  OCBITAIOBAY  MICTHTE YBEPTEXBHJIORI MIacTHHKM Ta MONAPW3aTOp, [O3BOIAE aHami3yBaTH
300PaKEeHHs, AKI OTPUMYIOTBCA 32 JONOMOTOK) MiKpooﬁ’e'KTMBa TA TIPOSKTVETLCA B MIOLWHHY CBITIOMYTAHEOT
maowaakn CCD-kavepH, WO A03BOISE BHMIPICBATH PO3MIipH CprKTypan eneMeHTie Bia 2 no 2000 Mkw. Bes
IH(.I)OpMﬂLllH BI,']TBUpH)f_TI:Cﬂ SaI'IHC\'f_TbLH i SGLPIFHETI:LH Ha Kommn’ IOT(..pl ] ue ao3Bonac I'IpOBO,JHTH MOACNKIBAHHA
MiKpenonapu3alilHol cTpykTypH Oio3paska ¥y NpocTOpoBO-KOOPAWHATHUX Mepekax. Ha OCHOBI naHoro meTona
BUBHAKITLCH XAPAKTEPHCTHKH JOKANBHHX MONAPH3ALIAHHX T4 AHI3OTPONHUX NAPAMETPIB DIOIPAKIB, WO NPOSBIAKITL
MAKCUMATbHY YYTNHBICTb 10 3MiHM CTPYKTY DU, CNTHYHUX BAACTMROCTEH 30HAYEMOMO CeperoBULLa.
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Pozpodnero excnpec-MeTon nazeprol GnyopecueHTHOT 1iarHOCTHRY 3aXBOPIOBAHL, 3ACHOBAHKIA HA 30aTHOCTI
MIKPOOPraHi3MIB | NPOAYKTIB TX JKHTTENIANBHOCT] HRyopecUioBaTH NPH BAIHBL HA HUX NA3EPHONC BUNPOMIHIOBAHHS i
Ha 3aNeXHOCTI IHTEHCHBHOCTI dimyopecueHuil Bin ocodnueocTed Mikpodnopw, B TOMY YHCHi NpH BIUIHEI Ha Hel
antuGioTnkiB 1 avThcenTukie. JlaHa TexHONOris NO3BOASE: B PEIBHOMY YACL NPOCHOZYBATH MO NOTYKHOCTI
(iyopecueHUli GIOMOriYHHX piaHH opraHisMy e(exkTHBHICTb NiKyBaHHA 1 AMOBIPHICTL YCKMATHEHB, CKOPOTHTH
TepMiHK NepedyBanHa XBOPHX 3 THIHHO-3aNanbHAMH iRdeKkuiaMKu B KTIHILL Bid CTYNEHT THKKOCTI 3AXBOPIOBAHHA, B
LINOMY NPOROINTH OB'€KTHRIY OLINIKY NATOrEIeTHULKX NPOLECID ¥ XBOPUX 3 MHifiHO-3aNanbIHME 3aXBOPIOBAILIAMY B
EKCTIPEC-PERHUMI, BHKOPHCTOBYHOUM IBOPOTHUI 3B'A30K, TOOTO He3nocepenHbo AiarHOCTYIOMH XBOPOrO B MOMEHT Horo
NiKYBaHHA B KAiHIU. MeToaH NasepHol Makpo- | MIKPCAIarHOCTIKM MatOTh BHCOKY YYTIMBICTh, 3HAYHY NMPOCTOPOBY
PO3AINLHY 30aTHICTB | ¥HIBEPCANBHICTD.
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Jromivecuenuin ue ocoOnneni BHA CBITIHHA peuoBHH Oe3 niasuweHHs Temneparypu. Sleawe
NIOMIHECUeHUIT BiToMo 3 rTHGOKOT JaBHHHH, ane NpoHLITO HEe COHE CTONITTA. Mepll Hi MOAHHA 3MOrNa MOBHICTHO
POIKPUTH  IPHPOLY SBULIA T4 UPAKIHUYHE HOI'C BHUKOPUCTOBYBATH. CHPaBMKHIM  LIOWTOBXOM 40 HPAKTHYHOLO
32CTOCYBAHHA JIIOMIHECUSHTHOrO aHamizy B MEIHUMHI i Oiomorii BBaKAIOTh BBENEHHA B METOAHKY JOCHiTAEHHA
CK1AHHX (iNbTPIB, NOABA KBAPLOBWUX NAMM, 4 3rof0M — BHHAXIA 3pyuHol aHanithunoi namnu. [lepwuii narent Ha
PTYTHY NaMMy HH3LKOTO THCKY OTpHMaHHit pocifickku™ npodecopoM Pemepum. Y 1923 p. dipma "Hanay”
BHKOPWUCTOBYBATA HOPHE CKNO B AHAIITHYHIH kBapuoBii namni. BiTun3naHa npoMUCNOBICTE BHNYCTHIA KONLOPOBI
ckenbua Mapkd YOO, npH3HayeHi 108 BHAINEHHA yNbTpadhioNeToBOro BUNPOMIHIOBAHHA. [3 CTBOPEHHAM KOMNAKTHOT
anapaTypH Pizko 30iNeWHAOCAE MHCI0 POGIT 3 MIOMIHECLEHTHOrG ananizy B Gionoril i meanunni, MeToa BuasBea
CCOONUBO KOPUCHHM ¥ THX BUNAAKAX, KOMW XApakTep 3aBlaHb. LU0 BHPILLYIOTHCA, BUMArag BHKOPUCTOBYBATH
creunditHI NepeBaTH NKIMIHECLIEHTHOTO aHANIZY i ¥ Mepluy Yepry HOro BeHKY UYTIHBICTb.

Po3pi3HaloTh MOMiHecUEHTHHIT AkicHHH T2 KinkkicHMA aWanisw. JliomiHecueHTHUI  gKicHWil  aHanis
3ACHOBAHHH Ha PO3XOMKEHHI KONLOPY JIFOMIHECUEHUIT, BHPOGNEHOT PEUOBHHAMH Pi3HOT XIMIUHOT MPHPOAH: KiMBKICHH I
JEOMIHCCUCHTHUH AHANIZ - HA BUMIPI IHTCHCHBHOCTI AOMIHCCUCHWIT 3a gonomerows dnyopometpis abo WNAXOM
peecTpauii CHeKTPiB  TIOMIHECUEHU T cneuwianbHuMKH  cnekTporpadami.  JIFOMIHECUEHTHHIT  aHaniz  WHpoko
3ACTOCOBYETHCS N BU2HAYEHHA BITAMIHIB, FOPMOHIB, AHTHBIOTHKIB, KAHUEPOTEHHUX PEYOBHH, JIKAPCLKHUX PEYOBHH TA
iH. B PizHHX MaTepianax, y TOMY udcni i GionorivHus o5'ekTax (Kpoe, ceva, TKAaHHHH, T.L.).

KinbkicHuii MOMIHECHEHTHHIT 2HANIZ 3ACHOBAHG HA JANEKHOCTI, ICHYKOUOT MIK THTEHCHBHICTIO JIOMIHeCLEHUIT
i KOHUCHTpALi€o NKOMIHECUSHTHOI peuoBHHH. [IpH Manux KOHUSHTPAUINX PEUOBMHH B PO3UHHI iHTEHCHBHICTH
JIOMIHECUEHUIT nponopuiiina ioro aMicry. [Ipn BEIMKUX KOHUEH TPALISX — LA UPOUICPUiliHICTs nopywyerses. Texuika
KIMBEKICHOTG NIOMIHECUEHTHOTC aHamizy MojArae B eMMipPHUHOMY BH3HAUSHHI BIIHOCHHM MiK KOHUSHTpaUick
JOCNiAMYBAHOT PEYOBMHH TA [HTEHCHBHICTIO MOMIHECUSHTHOro ceiTiHHA. [lonmepegHb0 BCTAHOBMIOKIOTL TAKY XK
3ANERHICTh 1A Cepii CTAHTAPTHHX PO3YMHIB i3 3a30ATEri1b BiIOMOIC KiNILKICTH BH3HAUYBAaHOT peHOBHHH. 3a JaHWUMH,
OTPHMAHMMH NPH BUMIPIOBAHHI cepii cTaHmapTHUX po3unHie, OyayloTe kanibpyeanenwii rpafik, 3riaHo 3 AkoM 3a
IHTEHCHBHOCTI  IOMIHECUEHTHOTO BHNPOMIHKIBAHHA AHANI30BAHONO PO3UHHY BH3HAUYAKOTL ¥ HIill KOHUEHTpalio
PEYOBHHA,

JlroMidecueHTHWH aHanis edexTUBRHUA ¥y aAlarHocTuuli. Tak, NpH BApUKO3HOMY PO3LUHPEHHI BEH HUMKHIX
KiHWiBOK 1 TpomOoneditax MOMIHECUSHTHNI METOL BHKOPHCTOBYETBCS IS  AOCTIAKEHHA  KONATEPANbHOIO
KpoBOODIrY i YMOB KpoRoOGIry B 06.13CTI TpOdiYHHX BAPHKO3HHX BUPA30K, BH3HAYEHHS TOUHMUX MPAHHLL aKTHBOBAHUX
HABKOMIMLIHIX TKAHHH MpW noeepxHeBux Tpomboduieditax. MeToa 3 YCMiX0M 3aCTOCOBYETbCA B HEHPOXipypril: v
AIAFHOCTHLUL 3aNaNbHUX NPOLCCIB FONOBHOMOG MO3KY 1 Mo3koBux oOononok. Tlicns oncpawiit wkipHol nnactuka
TICMIHECUEHTHHI METOL AONOMArac BMIHAUWTH MOBHOWIHHICTE KPOBOMOCTAUaHHA HA paHHboMy ertami. Tlokazawa
e)eKTUBHICTE JIIOMIHECLEHTHOrO METOAY NPH PAHHBOMY BHIHAYEHHI HEKPO3Y TKAHHH 1 HOro rmulWHW npu
BIAMOPOKEHHI. ¥ Nop-Xipyprii NIoMiHeCUSHTHUH aHani3 3HallIOB NyKe WUPOKe 3aCTOCYBaHHA B MIACHOCTHLUI Linoro
pAdy NaTONOriyHHX NPOLECIB.

MeToaM JIOMIHECUEHTHOTO AHANI3Y OCTAHHIM 4acoM 72acTOCOBYIOTb MPH  OOCNIMKEHHI COOJYK, WO
BIAHOCATLCA 10 KNACiB MyPHHIB, MOPIPHHIB, BITAMiHIB, CTEPOIIHHX TOPMOHIE, AMIHOKHCIOT, GHNKIB, @ TAKOX Pi3HHX
Nikie. OTse, AoMitlecUENTHUI allani3? Mae [UHPOKHH COeKTP BUKOPHUCTAIILA B MeAHKO-GIONOriuHUX N0CniaxKe HaxX.

Bocuko B.d,
Nro roJib NAPAMETPIB LIBUAKOCTI NPOTIKAHHSA NPOLECY B MEJWYHIH NPAKTHLL
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Buwgutr depoicagHitil HOGHATBRNT 300100 Yipainy
" ByrosuncoRU depacasHUl MeOuiRu VRisepcumen
JKupa cucTeMa € HafCKNamHIWeD, cavoperyoUu0K, CaMOBIIHORTHOKUOK B ACAKIH Mipi, Aka nocTifiHo
B3A€MOAIE i3 30BHILLIHIM cepenosuiieM. KIITHHA, OpraH Ta OpraHiaM NHOUHKE € AMHAMINHOKY CHETeMo. Taka cuctema
IMIHKOE CBOT NApaMeTpH i3 4acoM i ToMY ana I XxapakTepHCTUKH Kpalle Gyno 6 BuGUpaTH AMHAMIYHI, @ HE CTATHCTHYHI
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