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J1o HalOLIBII MOUIMPEHOI anapaTypyu MM-Aiana3oHy, 10 BUKOPUCTOBYETHCS
B TEXHOJIOTISIX JIIKYBaHHS B YKpaiHl CHiJ BIJIHECTM MEIWYHI NpHJIAgu cepii
“ITopir” (Ilopir — 1, TTopir — 3, ITopir — BT, Ilopir — HT ) BupoOnuk Kuis, “Pa-
mea — ekcrepr”’ (duinponerpoBchk), “ARIA SC” (Xapki) [1]. PosrmsayTi
MPWIAJINA BIAPIZHAIOTECS KOHCTPYKTUBHUMHU OCOOJMBOCTSIMHU, BUXITHUMHU Iapa-
MeTpaMu, BapTicTiO Toio. Haitbiibin mpocTUMH Ta JOCTYITHUMHU 3a BapTICTIO 1
TEXHOJIOT1€10 0OCTYrOBYBaHHs € Mpuiiajl ickpoBoro po3psay “Tlopir - 17 ta tern-
noBi rereparopu “Ilopir - HT” Ta “Tlopir - BT”.

Sk mokazanu KIHIYHI JOCIIKCHHS PO3TIITHYTI MPUIaau JOCTaTHBO e(deK-
TUBHI IIPU TaKUX 3aXBOPIOBAHHSX K BUPa3Ka LUIYHKY, HEKPO3 F'OJIOBKU CTETHO-
BOi KICTKHM, IOMIYHA MOJi0HA Teparlis Mpu OPOHXO-JIETeHEBUX 3aXBOPIOBAHHSX,
IyKpPOBOMY Jia0eTi Ta iHmmX Ho3ouorisx [2]. Jliana3oH poOoYMX 4acTOT TEIUIo-
BUX TeHepaTopiB Moxe caratu Bijx 37 qo 78 I'T'L, a iHTeHCUBHICTh (IOTYKHICTB)
BHUX1IHOTO CUTHAJTy BU3HAYAETHCS TEMIIEPaTypor0 poOOYOTo Tijia, B IKOCT1 KO-
ro 3a3BWYail BUKOPUCTOBYIOTH 00’ €MHE Y3TrO/K€HE HaBaHTA)KEHHS, BUTOTOBJIE-
He 3 (pepoenokcuay. o HemoMiKIB MOAIOHUX TEMJIOBUX T€HEPATOPIB CJIiJT BiJHE-
CTH MaJly MOTYXHICTh (P,.) BUIIPOMIHIOBaYiB, SIka BU3HAYAETHCSA KOCPI[iEHTOM
BUITPOMIHIOBAJIBHOI 31aTHOCTI (epoenokcuny (B) [3].

3B’5130K Mk MOTYXHICTIO (P.), TeMrepaTypoto (7) Ta BUPOMIHIOBAIHHOIO
3JIaTHICTIO (f) HArpiTOTO TN BU3HAYAEThCs hopmyroro Penes-J[>xuHca:

f 2
Pc = 27;,80—2- KT | (1)
ne f— po0. yacroTa, ¢ — mBUA. CBiTJa, K — cTaja bombiMana( 1.38*102 Jinc/epao)

Harpiti Tina BUNPOMIHIOIOTH IIMPOKUNA CIIEKTP €JIEKTPOMArHITHUX CUTHAIIB,
MMOYMHAIOYH BiJl paJiio 1 10 iH(QpauyepBOHOTO Jliara30Hy BKIOYHO, OXOIUTFOIOYUH 1
MM-/I1aa30H, IKM BUKOPUCTOBYETHCS JJIsl MIKPOXBHUJILOBOI TEpaIii.

3acToCyBaHHS HArpiTUX MIHEpaJiB BiJOME B TAaKOMYy HaIPSMKY HapOIHOI
MEIMIIMHY, SIK JiTOTepamis. BukopucTtaHHs MiHepadiB JOCTaTHbO €(PEKTUBHE
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MIPH JIIKYBaHHI HACJIKIB PI3HOMAHITHUX TPaBM, MPOCTYAaX, OPOHXO-JIETCHEBUX
Ta IHIIUX 3aXBOPIOBaHHAX. BrmBarounmu akrtopamu jiToTeparii € sk iHppa-
YepBOHE TaK 1 MiKPOXBWJIHOBE BUIIPOMIHIOBaHHS, IMOB’sI3aHE 3 OCOOJMBOCTSIMH,
CTPYKTYpOIO TOro abo 1HIIOro MiHepany. /[o HemoMiKiB MOAIOHUX METOIB CIIij
BIJIHECTH CJIa0K1 PiBHI JIIKyBaJIbHUX CUTHAJIB Ta BIJCYTHICTb HOPMOBaHMUX 3Ha-
YeHb MapaMeTpiB BIUIMBAIOUMX (AKTOPIB, IIO0 HE JO3BOJISIE 00’ €KTHUBIZYBaTH
MPOIIEC JIIKYBAaHHS.

3amauero TaHOTO JOCIIHKEHHS € MOIIYK MaTepialiB (MiHEpaliB) sl poOo-
YOoro Tijla TEIUIOBOTO T'eHEepaTopa, BUIPOMIHIOBAJIbHA 3IATHICTH SIKUX B MM-
niana3oHi Oyna 6 3HAYHO BUIIOIO HIXK Y (PepOEnOKCHTY, 10 T03BOJISE 301IBIIN-
TH PiBEHb BHUXIJHOTO CUTHANY 1 MO€AHATH MO3UTHUBHI CTOPOHU KIIACHYHOI MM-
Teparii Ta JiToTepanii.

OcHoBHA yacTHHA

O06’exTamMu JOCHIKEHHS CTaja KOJIeKIlis MiHepaliB 1. MoBuaHioka A.B. B
KUIbKOCT1 23 3pa3kiB. B AKoCTi BUMIPIOBAJIbHOI anapaTypu BUKOpPUCTaHA BUCO-
KOYyTJIUBa pajioMeTpudHa cuctema mm-aianazony (PC) [4]. Cxema BuMipio-
BaHHS MpeJIcTaBeHa Ha puc. 1 :

S 1" e 1A

Puc.1. Cxema nocnikeHHs] BUIIPOMiHIOBAaJIbHOI 31aTHOCTI MiHEpaliB
1 - repmocrart, 2 - 00’ €KT JOCTIKEHHS, 3 - MpUHMaIbHA aHTEHA 3 XBHJIICBOJIOM,
4 - pajioMeTpUyYHA CUCTEMA, 5 - IHIUKATOP

Memoouka eumiprosanna:. TemrnepaTypa B TEPMOCTATI MOCTIHHO MIATPUMY-
Baach Ha piBHi 45° C. 3pa3sok MiHepaTy po3MillyBaBcs B TepMOCTATi i HarpiBa-
Bcs nipotsarom 20 xBwinH. [IpuitmanbHa aHTEeHA YCTaHOBIIIOBAJIACH HAJ 3PA3KOM
JOCITIIKYBAHOTO MiHEpaly 1 MPOBOJMIOCS BUMIPIOBAHHS MIKPOXBHJIBOBOTO CH-
rHairy Ha 9actoTi 52 I'ru. [icns BinnoBiguux neperBopioBanb B PC npuiiHsToro
CUTHAITy 1HAUKATOP (hIKCYBaB MOTYXKHICTh BUIIPOMIHIOBAHHS JTOCIIIKYBaHOTO
o0’exta (P,). Pe3ynpTaT BUMIpIOBaHHS a0COJIOTHOTO 3HAYECHHS 1HTETPAIbHOI

MNOTYXHOCTI IOCHIIDKYBaHUX MIHEpaiB NIpuUBeAeHI B Ta0. 1)
Taomums 1

Ne minepany | 1| 2 3 4 5| 6] 7| 8 9| 10| 11| 12
P(10°sr) [ 0,1/0,2]031]0.37/039[04/07[07[078]09]1,0]13
No minepany | 13| 14| 15| 16| 17| 18] 19| 20| 21| 22| 23| 24
P(10°sr) [ 15|16| 1.8 21| 24[26]28|28[285/29[29]3,0

B T1abn. 1 mnpuiinari no3naudeHHs: 1. Icmanacekuit  mmat, 2. SHTap,
3. Aaaponenit, 4. Hutpun, 5. Kpucrtan kBapiyy (3 BKpaIUICHHSIMU PYTHIY),
6. Typmanin, 7. Kpemniii (kpuctaniuna ¢opma), 8. Kpucran kBapiy, 9. Heppur;
10. ®epoenokcua;  11. Arar  (moxoBwuit);  12. Yapoir; 13. Cepnomnik;
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14. JIabpamop; 15. Kpemuiit (mom), 16. Arat; 17. Arat (Yykortka); 18. Arar
(Ipusyrounit), 19. Amatut; 20. bepui; 21. I'panirt; 22. Xpuzomnpas; 23. I'panar;
24. XaJIbpKOMIpHUT;

3 1abn. 1 BUAHO, 1110 HAWOUIBIIKMK PiBEHb BUIIPOMIHIOBAHHS MarOTh MiHEpa-
au 3 18 mo 24, 1 K1 MOXKYTh OyTH BUKOPUCTaHI B SKOCTI poOOYOTO Tija TEIIo-
BOT'O TeHEpaTopa B MM-Jiara30Hi XBUJIb.

B Toii e gac BijoMo, 1110 HalOULIBIINI KOe(illi€eHT BUPOMIHIOBAIBHOI 3/1a-
THOCTI (711 (DI3UYHOTO TiNa) Mae aOCOJIOTHO YOPHE TINO, MOTYXKHICTH SKOTO
MO>KHa po3paxyBaTu 3a ¢popmyinoro Haiiksicra:

P(altm) = kTAf, (2)
ne Af - cMyra 4acToT aHasizy.

3a TeMIlepaTypy IPHIHITOI IS TOCIIIKEHHs 3paski Minepanis 45° C |, in-
TerpajibHa MOTYXHICTh aOCOJIOTHO YOPHOTO TLIAa PO3paxoBaHa 3 BUKOPUCTAH-
v opmyin (2) cknaznae 4,4%10™° Br.

Bci 1nmmi Tina, B TOMy 4YHCHl 1 TOCHIKYBaHI MiHEpalid, MalOTh MEHIIY BU-
MIPOMIHIOBAJIbHY 3/1aTHICTh. Taki (Ppi3udHi 00’€KTH MiAMAJAIOTH IiJT KaTETopito
CIpUX TUI 1 XapaKTEpU3yIOThCS BIAMOBIAHUM MapaMeTPoM — KOe(illiEHTOM Cipo-
CTI1, SIKUW MO’KHa BU3HAYUTH 32 (POpMYIIOIO:

,B(MiH) = P(MiH) / P(attm) , (3)

3 ypaxyBaHHAIM OTPUMAaHHMX pe3yJjbTariB Tada. 1, 3a dopmyiow (3)
NPOBEJICHO PO3PAaXyYHOK KOE(ILIEHTY CIPOCTI MIHEpaNiB, PE3yJbTaTU SKOTO
MpeJICTaBJICHI Ha TicTorpami puc. 2
0,8
0,7 3
0,6 — - HHHHF
0,5 HAHHHHHT
0,4 SHHHHHBAT
0,3 SHHHHHBAT
0,2 HHHHHHHT
0,1

i

1 3 5 7 9 11 13 15 17 19 21 23

MopsaakoBMM HOMep KaMiHHSA

KoediuieHT cipocri

Puc. 2. T'ictorpama po3noziny koedillieHTy cipoCcTi MiHepaIiB

3 rictorpaMu BUAHO, IO KOE(DIIIEHT BUMPOMIHIOBAIBHOI 3/1aTHOCTI (pepoe-
nokcuny (mosutist 10) cknagae (0.2). Minepanu 3 11 mo 24 (13 minepaniB) ma-
I0Th 3HaYHO OUIBILIY BUIIPOMIHIOBAJIbHY 3/aTHICTh 1 MOXKYTh OyTH BUKOPHCTaH1
01111 €(PEeKTUBHO B SKOCTI poOOYOro Tijia TEIUIOBOTO reHepaTopa, AKe B MIKPO-
XBUJILOBOMY Jliamma3oH1 MPeCTaBisie COO00 y3ro/KeHE HAaBAaHTAXKCHHS B PEXKU-
M1 HarpiBy abo OXOJIOKECHHS.

Jliama3oH 4YacToT, KWW aKTUBHO BUKOPUCTOBYETHCSA JJISI MIKPOXBUIHLOBOI
Tepariii B OCHOBHOMY OOMEXyeThcs yacToTamu 37-78 I'T'1, 1110 mepeKpruBaeThCs
JIBOMA MEPETUHAMU XBUJIEBO/IIB, 1 PO3MIPH SIKMX MPUBEACH] BTa0.2.
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Opnna 3 Gop™m y3roJ’KEHOTO HAaBaHTAXXEHHS, 3 ypaxyBaHHSM JIOCATHEHHS
MIHIMAQJIBHOTO 3Ha4eHHs KoedilieHta crosyoi xBwii 3a Hampyrowo (KCXH),
npuBeIeHa Ha puc 3.

b

Puc. 3. Ecki3 Ta kpeciieHHs1 po604oro Tijia TeIJI0BOr0 reHeparopa

Po3paxyHOK OCHOBHUX pO3MipiB poOOYOro Tijia TEMJIOBOIO IeHepaTopa 3a
dbopmyioro (4), po3rigHyTOI B [S] npeactaBieHuid B Ta0I..2.

() +)
h=e" -1 (4)
Jlist 3a0e3nedyeHHs] MiHIMaIbHOTO 3HAYEHHsI Koe(illleHTa CTOSYOI XBUIIL 3a
Hanpyroro B Mexax 1.1 — 1.2 HeoOXiTHO B3ATH CITiIBBITHOMICHHS I/ 1= 2 .
3 BUKOPHUCTAHHSAM JaHMX TabOiy. | Ta rictorpamu puc 2 aBTOpamMu BUOpaHi
MIHEpaIH, PIBEHb BUIIPOMIHIOBAHHS SIKUX BIAPI3HAETHCS B1J PIBHS BUIPOMIHIO-
BaHHs (pepoenokcuy OuTblIe HIXK B 4 pasu.

Tabmums 2
. [Tepepi3 xBU-

Jliara3oH 4acToT HeBoIy(MM) h(mm) [(Mm) ho(MMm) lo(MMm)
37-571Tn 3.6*1.8 0.9 5.6 2.6 7.6
57-781Tn 5.2*2.6 0.64 7.6 1.8 11.2

35
o 3 H]
W = — [ Puc. 4. IlopiBHsIbHA TicTOTpama MoTY>KHOC-
g Gl - Ti BUOpaHUX MiHEpaiB.
N 1 — Xanskomnipur, 2 — Xpuzonpas,
£ 54— 1 1 ] 3 —I'panir, 4 — I'panar, 5 — Araty,
g N . 6 — PiBeHb BUTIPOMIHIOBAHHS JIFOJICBKOTO Op-
£

raizmy ( 0.9%10-2 Bm); 7 — ®epoenokcun
0,5-——————1H’~
0

CriBcTaBieHHS MOTYKHOCTI MiHEpasiB, 110 MalOThb OOYMOBJIEHY MaKCHMa-
JHHY BUIPOMIHIOBAJIbHY 3/aTHICTh, MPUBOSATHCS Ha TicTOrpami puc. 4

Takum yuHOM, MiHEepanu 1 — 5 € HAMOUTBIIT MEPCTIEKTUBHUMU JJIsl BUTOTOB-
JIeHHsI poOOYOTO Tijla TEIJIOBOTO TeHepaTropa. BpaxoByroun BUCOKY UyTIHMBICTh
KJITUH JIIOACHKOTO OPraHi3My [0 CHUTHATIB MM-J1ana3oHy, sIka MOXE CSAraTH
1*10"2 B [6], aBTopamu 3a dhopMyiIoro (2) po3paxoBaHa 3MiHa BHXiIHOI MOTY-
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. . . . 0

’KHOCT1 TEIJIOBOTO Te€HepaTopa Mpu HarpiBaHHi pobouoro Tina ao 100°C, 3 Bu-
KOPUCTaHHSAM BUOpaHUX MiHEpaliB. Pe3ynbTaTu po3paxyHKy IMpEACTaBJICHI Ha
puc. S:

Puc. 5. 3anexHiCTh TOTYKHOCT1 BUIIPO-
MIHIOBaHHS MiHEpAJIiB Bijl TEMIIepaTypu
: 1 — Xanskomnipur,

P 2 — Xpusonpas, rpaHiT, rpaHar,

‘ 3 — Araru, 4 — ®depoenokcug

P {(eunpomiHioBaHHA) 10E -13
[hS]

0 20 45 80 100
Temnepatypa (rpaa.Uenbcia)

BucnoBku
1. BukopucTtanHusi CKJIaJHUX TEHEPYIOUUX CTPYKTYp MJIsi MOOYT0OBU MEIUY-
HUX anapatiB Ha 0a3i enekTpoHHUX npuctpoiB (JIII, mioxis ["ana, TpaH3ucTo-
piB) HE 3aBXJIM € EKOHOMIYHO BUTITHUM, OTPEOY€ BETUKUX MaTepialbHUX 3a-
TpaT Ta BUCOKOI KBaJTi(ikaIlli mpu iX 00CIyrOByBaHHI 1 PEMOHTI.

2. Po3po0Oka TemioBux reHepaTopiB MEIUYHOTO TMPU3HAYCHHS € OUIBIII MPOC-
TOIO0 MPOLIEAYPOIO K MPU BUTOTOBJIEHHI TaK 1 €KCIUTyaTallii, 3MEHIIIy€e 3aTpaTH
pecypciB MpH iX CTBOPEHHI Ta MPUAOAHHI.

3. OCHOBHUM €JIEMEHTOM TEILJIOBUX T'€HEPATOPIB € BUIPOMIHIOIOUYE TLIO, B
SKOCTI SIKOTO 3a3BUYail BUKOPUCTOBYETHCS (DEPOCTIOKCH], 1110 XapaKTEPU3YEThCS
MaJiuM pPiBHEM BUIIPOMIHIOBAHHS.

4. 3a pe3ynpTaTaMu MPOBEAEHUX AOCTIIKEHb BUKOPUCTAaHHS XaJIbKOMIPUTY,
I'panaty, Xpuszomnpasy, ['panity Ta AraTiB, BUIPOMIHIOBAJIbHA 3/IATHICTh SKUX B
4 pa3u OutbIa HIK B (EepPOCTIOKCHTY, B IKOCTI pOOOYOTro Tijia, Ma€ MepeBaru mpu
CTBOPEHHI TEIJIOBUX T€HEPATOPIB OUTBIIIOT HOPMOBAHOI MOTYKHOCTI. OKpiM TO-
ro, BUKOPUCTAHHS MIHEPATiB € OUIbII CIPUATIUBUM JJIsl OPTaHI3MYy JIFOJUHHU.
Takum yrHOM 00’€qHAIOTHCS TIEpEBard CTAHIAPTHUX JIKYBaJbHUX TEIJIOBUX
TeHEepaTOPiB MM-1ana30Hy 3 MOKIMBOCTSMH JIITOTEpAITii.
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Anenxo O.11., Mosuantok A.B., Binokypoe B.C. /locniosycenna eunpominiosaibnoi 30a-
muocmi minepasnie 011 no0y008u MiKpOXEUIbOBUX 2CHEPAMOPIE MEOUUHO20 NPUSHAYEHHS.
Ilpu euxonanmui izsiomepanesmuunux npoyeoyp, nepesaza HAOAEMbCs NPOCMIL | HAOIUHIU
Meouunitl anapamypi. B noeuiti mipi ye sioHocumucs i 00 anapamypu 0Jisl MIKPOX8UbOBOT
mepanii 6 dianazoni wacmom 37 — 78 I'Ty. B moti sce uac anapamypa mm 0ianazomy 8iopiz-
HAEMbC CKAAOHICMIO N0OYO08U, BUCOKOIO 8apmicmio ma HedoCmamuvorw HaditHicmio. /o
Oinbw npocmux i HAOTUHUX NPUNAOIE8 MEOUUHO20 NPUSHAYEHHS CNIO 8i0HeCmU Meniosi ceHe-
pamopu mm-oianazony. OOHUM 3 OCHOBHUX HEOOIKI8 NOOIOHUX MEeOUUHUX 2eHepamopie € ma-
714 BUXIOHA NOMYAHCHICMb. ABMOpamu npo8edeHo eKCnepUMEeHMAlbHi 00CNI0HCeH s mamepia-
Ji8 NPUPOOHO20 NOXOOICEHHS (MIHEpanis) 0 BUKOPUCMAHHS 8 IKOCMI poboyo2o mina men-
7108020 2eHepamopa, AKi 6 3abe3neyyganu 30i1bUEHHs BUXIOHOT NOMYHCHOCTT YUX MEOUUHUX
npunadie. Pesynemamamu yux 00cniodcens € 8UABIEHHS MAmMepianie 8 AKUX GUNPOMIHIOBALb-
Ha 30amuicmo 6 4 pasu Oinvbua 6i0 3a36Utali BUKOPUCTOBYBAHO20 — (epoanokcuoy.

Knrouoei cnoea: mikpoxsunvbosa mepanis, meniosuii 2enepamop, pooove miio, Miepanu,
BUNPOMIHIOBANbHA 30AMHICTb.

Aunenxo O.11., Moeuaniok A.B., Bunokypoe B.C. Hccnedosanue uznyuamenbHoul chno-
coOHOCIMU MUHEPAN08 0711 NOCMPOEHUA MUKPOBOSIHOBHIX 2EHEPAMOPOE8 MeOUUUHCKOZ0
Ha3nauenua. [lpu evinonnenuu ¢gusuomepaneemuieckux npoyeoyp, npeumyuecmso npeoo-
cmaeisaemcs npocmou U HAOeNCHOU MeOUYUHCKoU annapamype. B nonHotl mepe 3mo omHo-
cumes u K annapamype 0Jis1 MUKPOBOIHOBOU mepanuu 8 ouanazone yacmom 37 — 78 ['Ty. B
Mo Jice 8pems annapamypa mMm-ouana3ona OMmiudaemcs C10HCHOCMbI0 NOCMPOEHUs, 8blCO-
KOU CMOUMOCMbIO U HeOOCMAmoyYHoU HaoedxcHocmbio. K 6onee npocmoim u HadexcHvIM npu-
bopam MeOUYUHCKO20 HA3HAYEeHUs cledyem OMHeCmu Mmenjiosvle 2eHepamopvl MM-
ouanazona. OOHUM U3 OCHOBHBIX HEOOCMAMKO8 NOOOOHBIX MEOUYUHCKUX 2eHEPAMOPO8 eChlb
Manas ucxoOHas MOWHOCMb. Asmopamu nposedeHvl IKCHEPUMEHMANbHbIE UCCIe008aHUSA
Mamepuanog ecmecmeeHHo20 NPOUCXOHCOeHUs. (MUHEPAnoa) OJisl UCNOIb308AHUSL 8 KAYECH e
pabouezo mena menyiogoco 2eHepamopd, CnOCOOHbIX 0becneyusams yeeauyeHue 6biX0OHOL
MOWHOCMU IMUX MeOUYUHCKUX npubopos. Pezynomamamu uccnedosanuii asnsiemcs gvisasie-
HUe Mamepuanog 8 KOMmopwlx U3IyiamenvHas cnocobHocms 6 4 paza 6onvwias om o0bIYHO
UCNONB3YEeMO20 — (hepoanoxkcuoa.

Knroueewte cnosa: mukposoninosas mepanus, meniogoi 2eHepamop, pabovee meno, mMu-
Hepavl, U3Ny4amenbHas CHOCOOHOCHb.

Yanenko o.p., MovchanyuK A.v., Vinokurov V.S. Research of a radiate ability of
minerals is for the construction of microwave generators of the medical setting. At
implementation of physical therapy procedures, advantage gets a simple and reliable medical
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apparatus. In a complete measure it belongs and to the apparatus for microwave therapy in
the range of frequencies 37 — 78 GGc. At the same time the apparatus SHF of range differs
complication of construction, high cost and insufficient reliability. To more simple and
reliable devices of the medical setting it follows to take the thermal generators of SHF-range.
One of basic lacks of similar medical generators there is small initial power. Authors are
conduct experimental researches of materials of natural origin (minerals) for the working
body of thermal generator, what would provide the increase of initial power these medical
devices. The results of these researches is an exposure of materials in which a radiate ability
in 4 times is greater from usually in-use — feroapoksidu.

Keywords: microwave therapy, thermal generator, working body, minerals, radiate
ability.
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