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BIOJIOTTYHI TA MEJWUYHI ITPUJIAJINU 1 CUCTEMH

To validate the suggested dissolution mechanism, the WC-Co (6%) bars were anodically dissolved at the different
values of potential corresponding to the zones 1 and 2 in the polarization curve and the dissolution duration. Table 1
summarizes the results of analyzing the produced solutions. As the potential rises, the dissolution rate of the cobalt and
tungsten and the weight proportion of Co and W in-the total weight fraction of the dissolved metals increase. At poten-
tial more positive than 0.70 V, the evolution of gas at the anode surface is observed. The results of its chromatographic
analysis identified it as carbon dioxide.

According to the data listed in Table 1, the weight fraction of tungsten in the total weight of the dissolved metals is
11.3 to 14.2%, which corresponds to the data on its dissolution in cobalt. It should also be noted that the main part of
the anode current is spent for the cobalt dissolution. That is why the polarization curves for the WC-Co (6%) arid cobalt
electrodes are much alike in shape and close in value (Fig. 1; curves 1, 3).

Table 1 — Dissolution rate of cobalt and tungsten as a function of the potential The simultaneous dissolution of

of the WC-Co (6%) electrode for the 1.25 M H3PO4 solution the cobalt and tungsten is noticeably
at a temperature of 18 °C accelerated as the potential increas-

Electrode Experiment Dissolution rate, g/(m° h) | Tungsten weight es. When the potential N aches a
potential, V duration, h Cobalt Tungsten fraction, wt % Valu§ of -0.02 V, the electric current
033 30 0.095 ) density sharply decreages to a .Value
_0’25 20 3’419 " equal to 15 to 20% of its maximum
2 2 value. According to the data of X-
-0,20 20 10,652 1,391 11,3 ray phase analysis, the passivated
-0,15 20 18,000 2,876 12,6 film consists mainly of tungsten
-0,10 10 25,556 4,571 14,1 oxide W05 and cobalt phosphate.
-0,05 10 28,373 5,319 14,2 When oxygen is absent in the
0,80 5 16,625 48,315 87,9 solution, the cathode current corre-

sponds to the reduction of hydrogen
ions (Fig. 1, curve 4). The extrapolation of the corresponding polarization curve to the potential axis (Ecor) corresponds
to electric currents of the same order as those measured for cobalt dissolution without polarization. It can also be as-
sumed that the rate of dissolution of the Co-W phase from the hard alloys depends on the thickness of the sample, the
cobalt weight fraction in the alloy, and the sizes of cobalt and tungsten carbide grains. Indeed, the replacement of WC-
Co (6%) alloy particles of size 1.0 to 2.0um by WC-Co (5%) particles of size 5 to 1.0um, leads to 1.1 to 1.3 times high-
er dissolution rates.

The selective dissolution of the WC-Co phase can be used for the recycling of hard alloy scrap. In this case, it is de-
sirable that the separation of cobalt from carbide be accomplished at as low power consumption as possible. After the
WC-Co phase is dissolved, the residual tungsten carbide after grinding can be again suitable for the production of hard-
alloy tools.

The potentiostatic mode of anodic dissolution of tungsten carbide-cobalt alloys in phosphoric acid solutions, which
makes it possible to selectively dissolve tungsten and cobalt and separate the solid tungsten carbide phase, is experi-
mentally validated and practically implemented.

The curves of the rate of dissolution of cobalt and tungsten in the WC-Co (6%) alloy versus the electrode potential
and dissolution duration are determined.

MOPIBHSAAHHS AJITOPUTMIB ®AKTOPU3ALII MATPULLb 1JIs1 AETEKTYBAHHS
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JlocaiaKyroThC M’ 430Bi CUHEPTIi Ta MOPIBHIOIOTHCS ABa METOAM (aKkTopu3aLil MaTpHLb: METO TOJIOBHUX KOMIIOHEHT
Ta HeBiJ eMHOT (akTopu3aLil MaTpHLb, IKI BAKOPUCTOBYIOTbCA 1JIA 1X 3HAXOMKEHHA 3 Habopy eJleKTpoMiorpam M's3iB,
OTpPUMaHMX B pe3yJIbTaTi €KCIEpPUMEHTY 3 CUMETPUYHOI akTHBaLil M’s3iB pyk. Pesynbrat po6oTH natoTh o0IpyHTY-
BaHHS Ta MOSICHEHHs NepeBarkd METOLY HeBia’eMHOT (hakTopu3aLil MaTpHLb.
KanrouoBi ciioBa: enextpomiorpadis, cuHepril.

COMPARISON OF MATRIX FACTORIZATION ALGORITHMS FOR DETECTING
MUSCLE SYNERGIES
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National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"
vul. Politekhnichna., 16, Kyiv, 03056, Ukraine. E-mail: dimadgo11@gmail.com, popov.kpi@gmail.com

In the article, muscle synergies are investigated and two matrix factorization methods are compared: principal com-
ponent analysis and non-negative matrix factorization. They were applied to find muscle synergies from the set of elec-
tromyograms of the muscles, obtained as a result of the experiment on symmetric arm muscles activation. The results of
the work provide a rationale and an explanation of the advantages of non-negative matrix factorization method.

Keywords: electromyography, synergy.
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BIOJIOTTYHI TA MEJWUYHI ITPUJIAJINU 1 CUCTEMH

AKTYAJIBHICTb POBOTH. Y3romxkeHe GpyHKI[iOHYBaHHS Ipynu M's3iB, 110 OepyTh Y4acTh B peajizalii pyxy Ha-
3WBAIOTh M’SI30BUMU CHHEPTisSIMU. 3aBISKH M'S30BUM CHHEPTiSIM pyXu HaOyBalOTh CTaHTApTHY (OpMYy, TIEPETBOPIOIO-
YUCHh B PYXOBi cTepeoTHIy, mramMmu [1]. BBaxkaroTs, mo M’s30Ba CHHEPTis SBIIiE COO0K KOHTPOJIFOIOYMIA CUTHAT Bij
MO3KY, L0 TTOJIA€THCSI Ha BXi/l CHCTEMH, KA Pearye Ha HbOTO aKTHBALIEIO IPYITH M’ SI3iB 3aJy4eHHUX 10 BUKOHAHHS PyXY
[2], Tomy mochimkeHHs cuHepTii Ta iX ydacTi y pi3HHX pyXaX € BaXKJIVWBUM Ul BUBUYEHHS YNpaBliHHSA poOOTOIO Omop-
HO-PYXOBOTO amapary 3 00Ky IIeHTpPaJIbHOT HEpBOBOI CHCTeMHU. MeTor poOOTH € TOPIBHAHHS JBOX METOIIB (pakTOpu-
3alil MaTpup AT 3HAXOMKEHHS M S30BUX CHHEPTIiH, a caMe: MeTOIy TOJIOBHUX KOMITOHEHT Ta HeBil’eMHOT (akTopu-
3ail MaTpup Ui BUOOpY Oinbil 3py4HOro (IMiIXonsAIloro) Juisd MoJalbIIoro BUKOPUCTAHHS y PO3Mi3HaBaHHI pyxXiB
IJIsL KepyBaHHs NPOTe3aMH Ha OCHOBI MPOBEAEHOTO eKCIIEPUMEHTY.

MATEPIAJIM TA PE3VYJIbTATHU JOCJIJKEHb. M’s30Bi cuHeprii BU3HauarOTh Ha OCHOBi elleKTpoMiorpam
M’s13iB, 1O 6epyTh yyacTb y pyxax. Buxozasuu 3 1poro, 0yjio npoBeaeHoO eKCIIepUMEHT M0 PeecTpaLil elekTpoMiorpam
MpaBoOro Ta JIiBOro Oillerncy cy0d’ekTa Mpy CUMETPUYHOMY MiHIMaHHI MpaBoi Ta JiBoi pyku. B pesynbTari ekcriepumeH-
Ty OyJIO 3apeecTpOBaHO Ba CUTHAIM, SKi OyJIM 0OpoOJIeHi Ui OTPUMAaHHS TPEHMIIB aKTUBAIii M’s13iB. J[JIs 3HAXOMKEH-
HSI M’SI30BMX CHHEPTili BUKOPHCTOBYIOTh METOAN 3MEHIIEHHS PO3MiPHOCTI JaHWX, OCHOBHUMH 3 SKHX € METOJ TOJO0B-
HUX KOMIIOHEHT, METOJI He3aJIe)KHINX KOMIIOHEHT, METOJI HeBiI'€MHOT (hakTopm3amii MaTpuilh Ta GpakTopHUit aHami3 [2].
VY po6oTi MOPIBHSHO METOJ I'OJIOBHUX KOMIIOHEHT Ta HeBix’eMHOT (akTopusamil MaTpuip, a KpUTEpieM MOPIBHIHHS
OUX ABOX METOMIB 00paHO (i3ioNOTiuHICTh pe3ynbTaTiB, TOOTO HASBHICTh Y PE3yJbTaTi 3aCTOCYBaHHS METOMY iH(OP-

Cnmparouuch Ha Te, IO CYTh METOJIB, AKi BUKOPUCTOBYIOTHCS ISl 3HAXOKEHHA M’A30BMX CHHEpriil, mossirae B
3MeHIIEeHHi po3MipHOCTi JaHMX Oe3 BTpaTH BaxJIMBOI iH(popMallii, a caMme BiIKMAAHHI AAHMX, L0 MAIOTh MaJIUi PO3KUI
3Ha4YeHb, MOXKHA 3pOOMTH BUCHOBOK, 1110 Pe3yJbTaT 3aCTOCYBAaHHS TaKUX METOMIB IO MATPHLi, L0 CKJIAAAEThCA 3 IBOX
MOAIOHUX CUTHAJIB, Oyne MoAiOHMIT 0 pe3ynbTaTy yCepeaHeHHs LMX ABOX CHUTHAJiB. 3aCTOCYBaBLIM ABAa METOAU (ak-
Topu3aLii MaTpuLpb OyJ0 BUABJIEHO, 110 METO HEBil’eMHOT (hakTopu3aLii MaTpHLb BUNPABAAB HALLI OYiKyBaHHS, IOAO0
Horo pe3yJibTaTy, @ METOJ FOJIOBHUX KOMIIOHEHT JaB pe3yJibTar, 110 noTpedyBaB Moaanbluoi o6poOKU Ta iHTepmpeTa-
1T, 10 B CBOIO Uepry MOTEHLIHO yCKJIaJHUTh MOJaJIbIIe PO3Mi3HABAHHS PYXIB.

BUCHOBKMH. Meton HeBin emMHOT (akTopu3anii MaTpuib Aa€ Oinbu ¢izionoriuamnii pe3yabraT, HDK METOA TOJI0B-
HUX KOMIIOHEHT MPH 3aCTOCYBaHHI iX U1 3HAXOUKEHHS M’ A30BUX CHHEpTii. Lle MosSiCHIOETbCS THM, TO €JIeMEHTH BHUXi-
JHOT MaTpHLi, OTPUMAHHOI B PE3yJbTATi 32CTOCYBaHHSI METOLY TOJOBHUX KOMIIOHEHT, MOKYTbh OyTH Bil’€MHHMHU, IO
HE Ma€ MOsICHEHHS 3 00Ky piBHA aKkTHBALIiT M A3iB, OCKIIBKH M 5131 HE MOXKYTh OYTH Bill’€MHO aKTHBOBaHi.
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MNJIAHUPOBAHUE MHAWBUAYJbHOTI' O NAJIJIMATUBHOI'O JIEYUEHUS
KOCTHbIX MECTACTA30B
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PaccmaTpuBaeTcss MHIMBHIYaJbHBIM MOOXOJ K MALMEHTY, Y KOTOPOTO BBISBIEHA KOCTHAsl MeTacTaTHueckas OOJE3Hb.
MeTop BKITtOYaeT B ce0s MCCIe0BaHuUA COCTOSHUSA KOCTHOTO MO3ra M Moy4eHus HHopMaLuu 0 TpabeKyIsApHbIX KOC-
THBIX CTPYKTypax MO pe3yJbTaTaM PeHTI€HOBCKON KOMMbIOTepHOiIl Tomorpadun. Takoit moaxon obecredynBaeT omnpe-
JeJICHNe WHANBUAYAIbHON Harpy3KH A03bl HA KOCTHBIM MO3T NPY INTAHUPOBAHUU PaUOHYKINIHON Tepanuu.
KunroueBble cjioBa: pajuoHyKIUI, 1033, 00IyueHHe, METaCTa3bl.

In work is surveyed individual approach to the patient at whom osteal metastatic illness is taped. This method consists
of a research of a condition of marrow and obtaining information about trabecular osteal structures by results of an x-
ray computer tomography. This approach ensures the determination of the individual dose loading on the bone marrow
when planning radionuclide therapy.

AKTYAJIBHOCTD. 3n0kayecTBeHHas OMyX0JIb Ha ONpPEeAeSIEHHOM 3Tare CBOEro KHU3HEHHOro LKA JaeT OTCeBbl —
€€ 4acTH MOMaJaloT B KPOBEHOCHbBIE U TUM(OCOCY bl U PacpOCTPAHSIOTCA B IpyrUe OpraHbl U TkaHu. [ 'yOuaTbie KOCTH
— MIEaJbHOE MECTO AJISl NPMKMBAHUS METaCTATHYECKOTO CTyCTKA, Beb OHU XOPOIIO KPOBOCHAOKAOTCS U UMEIOT sTde-
UCTYIO CTPYKTYPY, [I€ U OCENAl0T NaTOJNIOrMUeCKue KIeTKH. Yale Bcero MeTacTasbl B KOCTH JIFOOST «CEJIUTHCS» B TO3-
BOHKaX, (hamaHrax manbleB, IPyArHE, KOCTAX Ta3a, pedpax. OAHUM U3 OTHOCHUTEIHHO HOBBIX METO/IOB NAJJIMaTUBHOTO
JIeYeHUST JAHHOTO 3a00JIeBaHuMs SABJIAETCS PAJAMOHYKIIMIHAS Tepanus, TO eCTh HEMHBA3WBHBINM CIIOCO0 JOCTaBUTH TyOu-
TEJILHOE [UIA OIMyXOJIM U3Iy4YeHHe B ee cepaue. i ylrydlleHus: COOTHOIIEHHS «103a-MUEJIOTOKCUYHOCTb) U NPU 3TOM
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