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AHOTaHiﬂ. PobGora INpUCBAYCHAa BHBYCHHIO MO>KIUBOCTI BUKOpPUCTAHHS TCparcpuoBOro
BHUIIPOMIHIOBaHHS B MeIUIIMHI. {151 bOro mpoaHanmi3oBaHi BUMOTH, IO MPEA'SIBISIOTHCS I CHCTEMHU
TEparepIoBOro JiarHOCTUKH. Po3po0JICHO CTPYKTYpy aBTOMATH30BAHOI CHCTEMH JIarHOCTHKH.
BusnaueHO METOAMKY 1 aTOPUTM IIPOBEAECHHS J1OCIIIKEHb.

3arponoHOBaHO Ul MiJIBUIIEHHS YYTJIMBOCTI 1 MOOLIBHOCTI CHCTEMH 3aMIHUTH PEECTPATOp
MOKa3HMKIB CHCTEMH 3 BoJbTMeTpa B 7-43 Ha Oinbll 4yTJIMBUHM 1 ONTUMAIBHUM 17151 HU3BKOPIBHEBUX
BuMipioBaHb Agielent -34420 A, a TakoX [UIsi 3pyYHOTO BHMKOPUCTaHHS B IIUISIX J1arHOCTUKU
BUITPOMIHIOBaY (DIKCYETHCS BCEPEIMHI OPOKHUCTOI TPYOKH, IPUKPIMIIEHOT IO IITaTUBA. 3aBJSKU YOMY
el mpucTpiil MOXKHA TOCATTH OLIBIIOT PYyXJIMBOCTI JIJaTUMKA, TapHOI (hikcallii Hajl MOBEPXHEI0 TKAaHUHU
HalieHTa 1 3py4HOCTI B 3aCTOCYBaHHI.

Ku1io4oBi cjioBa: BUIPOMIHIOBAHHS, IIATHOCTHUKA, TaTYHUK.

Abstract. The work is devoted to the study of the possibility of using terahertz radiation in
medicine. For this, the requirements for the terahertz diagnostic system are analyzed. The structure of the
automated diagnostic system has been developed. The methodology and algorithm of research has been
determined.

Conditionally, the basic diseases of the breast are divided into benign and malignant. Malignant is
breast cancer, and benign is everything else. It should be borne in mind that benign illnesses in the unfinished
stages can provoke the development of malignant processes, therefore to undergo a preventive examination
for women should be regularly, and in the event of any symptoms of the disease urgently seek medical

attention.
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There are a number of research methods, each obtaining a more complete picture uses several types

of diagnostics. However, each method has its own contraindications, for example, pregnant women do not
see most types of which have their application, advantages and disadvantages.In order to increase the
sensitivity and mobility of the system, it was proposed to replace the system performance recorder from the
Voltmeter B 7-43 with a more sensitive and optimal Agielent -34420 A for low-level measurements, as well
as for convenient use for diagnostic purposes, the emitter is fixed inside a hollow tube attached to a tripod.
Thanks to what this device can achieve greater mobility of the sensor, good fixation above the surface of
the patient's tissue and ease of use.

The research group under the leadership of a leading scientist of the Physics and Technology
Institute named after. loffe N.T. Bagraeva was proposed the method of early diagnosis of breast diseases
with the aid of a terahertz radiator adapted to receive radiation from the patient's mammary gland. Recording
of the results is presented in the form of a graph of the volt-ampere characteristic, which corresponds to a
certain state of the mammary gland. The analysis of the data is aimed at revealing the frequencies of
vibrations of living tissue cells and the ratio of these frequencies to the state of living tissue. This method is
new and requires experimental testing, evaluation of the effectiveness of its application in mammology.

Keywords: radiation, diagnostics, sensor.

Introduction. AkTyasibHICTh T€MH. 3TiJHO 31 CTATUCTHUKOIO, KiJBbKICTh 3aXBOPIOBAHb MOJIOUHHX
3aJ103 HEYXWJIBHO 3pOCTAa€ B YCbOMY CBITi, B TOMY YHCII 1 B YKpaiHi

IcHye minmii psi METOAIB JOCTIIKEHHS, SKI MalTh CBOI OOJIACTh 3aCTOCYBaHHs, INEpeBaru 1
Henoiku. KokeH MeTo1 Mae CBO1 MPOTHIIOKA3aHHIMHU, TaK, HAITPUKJIA, BariTHUM >KIHKaM MPOTHUIIOKa3aH1
OUTHIIOCTI BHJIIB JIaTHOCTHKU. Y 3B'SI3Ky 3 IIMM BUHUKIJIA HEOOXITHICTb B PO3poO0Illl HOBOTO METOMY
,I[iaFHOCTI/IKI/I 3aXBOPIOBAHb MOJIOYHO1 3471031, MAKCHUMAJIbHO y'HiBepCEU'ILHOFO 3a CBOIMH XapaKTCPUCTHKAMHU
1 MIHIMaJIbHOK KUIBKICTIO TPOTUIOKa3aHb. bBylo 3ampornoHOBaHO MeETOJ| PAaHHBOI J1arHOCTHKHU
3aXBOPIOBAaHb MOJIOYHOI 3aJI03H 3 JOMOMOTOI0 T€parepiioBOro BUMpOMiHIOBava. /aHuii METOJ € HOBUM 1
BHMarae eKCliepuMeHTaIbHO1 anpo0allii, OliHKH e(eKTUBHOCTI HOro 3aCTOCYBAHHSI B MAMOJIOT .

Merta nanoi poOOTH - OIiHKa e€(EeKTUBHOCTI 3aCTOCYBaHHs TepareploBOro BUIPOMIHIOBAuYa JUIs
PaHHBOI JIIaTHOCTUKU OHKOJIOTIYHHMX 3aXBOPIOBAHb MOJOYHOT 3ay103U. [Ipy 11bOMy BHpilIyBaju HACTYIHI
3aBaHHA.

1. TlpoBectu aHai3 BUMOT ISl MOXKJIMBOCTI BUKOPUCTAHHSI TE€PAreplioBOr0 BUIIPOMIHIOBAHHS B
MEIUIINHI.

2. BU3HAYUTH MOXIIMBICTh MiJBUIICHHS YYTJIMBOCTI Ta MOOUTBHOCTI YCTaHOBKH TEpareproBOro
BI/IHpOMiHIOBaHH}I.

3. IlpoananizyBaTtu MapKepH 3aXBOPIOBAHHS MOJIOYHOI 3aJI03H.
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4. IlpoaHanizyBaTu MOXKIJIMBOCTI TepareploBOro BUIIPOMIHIOBaHHS B A1arHOCTYBaHHI.

O06’€eKTOM JOCTIIHKEHHS € XapaKTep 3aJ1eKHOCTI HapaMeTpiB KIITUHHUX CTPYKTYP MOJIOUHOT 3aJ1031
MiJ] JI€F0 TEPArepIioBOro BUMIPOMiIHIOBAHHS.

[TpenMeT mocimiKEHHS - OIliHKa e()eKTHBHOCTI 3aCTOCYBaHHS TEPAreplioBOTO BUIIPOMIHIOBAYA JJIst
PaHHBOI 1IarHOCTUKH OHKOJIOT1YHUX 3aXBOPIOBAaHb MOJIOYHOT 3aJI03H.

Materials and methods. Metoau mociipkeHHS — EKCIEpPUMEHTalbHA PO3POOKa MPHUCTPOIO
TepareploBOro BUIIPOMIHIOBAHHSI Ta TCOPETUUHUHN aHalll3 IIarHOCTUYHUX PE3yNbTaTiB.

B xomi poGotu po3pobieHO MaKeT CHUCTeMH paHHbOi jgiarHocTHKH. [lonmiOHa cucrema
BUKOPUCTOBYETHCS B OJJHOMY 3 MEIUYHUX IIEHTPIB. B sIKOCTI JKepela KUBJICHHS! BUKOPHCTAHO JKEPEIIO
ctpymy Keithley 6221. B niarHoctuyHOMy amapati Juist  (ikcarlii moka3aHb BHKOPHUCTOBYIOTH
mikpoBonbT™MeTp B 7-43. Hamu oOpano nmbposuii HaHOBOIbTMETp Agielent-34420A, sikuit Mae BuIy
TOYHICTb, IPOTPaMHE 3a0€3MeYCHHS Ta IIBUIKO/IIIO.

Buxonsau 3 11b0T0 B SKOCTI JDKEpeTa TepareprioBoro 0ys oOpaHwuii pKepeno Ha OCHOBI KPEMHIEBUX
HAHOCTPYKTYp. OCHOBHOIO HOT0 MepeBarol0 € HEBETUKUN PO3MIp, IO JO3BOJIAE «IIPOCBIUYBATHUY» OLIBII
JOKallbHY 00nacTh. JIJig 3py4HOro BUKOPUCTAHHS B IUISIX 1arHOCTUKY BUIIPOMIHIOBAY MOMIIIAETHCS HE B
METaJIeBHI KOPIYC, a (PiKCY€eThCSl BCEPEAMHI MMOPOKHUCTOI TPYOKH, MPUKPIMIICHOIO JI0 IITATUBA. 3aBISIKU
YoMy IIei MPUCTPi MOKHA JOCSATTH OUTBIIOI PYXJIMBOCTI JaT4MKa, rapHOi (Qikcarmii HaJ MOBEPXHEIO
TKaHUHM MAIIEHTA 1 3pyYHOCT] B 3aCTOCYBaHHI.

[Tomanpin AOCHiMKEHHS BHUKOHAHI CHUIBHO 3 JikapeM. [lns oTpumaHHS HaWOIbII TOYHHUX
pe3ynbTaTiB  HEOOXIHO JOTPUMYBATHUCA  CHELIaJIbHO  PO3POOJIEHOr0  alIrOpUTMY  IPOBEIEHHS
eKCIIEpUMEHTY. Y CTaHOBKa TEpareplioBOro BUIPOMIHIOBaYa MPOBOAUTHCS Ha BiActaHi Bix 0,5 1o 0,7 cm
HaJ JOCTiKyBaHOI TKAaHHMHO. BUMipIoBaHHS 3/11HCHIOIOTHCS micis mpoBeaeHoro ¥Y3/1.

3Hatoun pe3yiabTatd  Y3J[ JoKepeno  TepareploBOr0  BUIIPOMIHIOBAaHHS — BCTaHOBIIIOETHCS
0e3mocepeIHbO HaJl IIEHTPAIBFHOI0 TOYKOIO MyXJIMHU, sIKa BBAKAETHCA IMEPIIO0. B sSKOCTI Apyroi Touku
BUMIPIOBaHHS BUCTYIIA€ CUMETPHYHA MEPIIOi TOYKA.

[Tepen 3amyckoM mporpam# i, BiIMOBIAHO, MOYATKOM JOCTIIKEHHSI HEOOX1JHO BUCTABUTH TEBHI
napameTpH B mporpami cepenonuina LabView: aianazoH 3HayeHb cTpyMy (Bia -3,5 MKA 10 3,5 MKA), Kpok
3MiHU 3HaueHb 110 ToKy (0,01 MxA), 3Hauenns Hanpyru (20 MB).

3armyck mporpamu 3iHCHIOETBCS TMiCIsl HATHCKAHHS KHOIIKM 3aIyCKy 1 CIIOYaTKy MPOMOHYETHCS
30epertu (ailn mia noTpiOHUM iM'M 1 B moTpiOHY nanky. Ilicisa 30epexeHHs] Ha TepareploBUil JaTYUK
MOJAE€THCS CTPYM NE€BHOI BETUYMHU, (PIKCYETHCS 3HAUEHHS MPOBIIHOCTI 1 BUBOJAUTHCS Ha €KpaH y BUIIIAI
BOJIBT-aMIIEPHOI XapaKTEPUCTHKH. MapajelbHO BUMIPIOBaHI 3HaYEHHs 30epiraloTbcsi B CTBOPEHUH (aiii.

BuwmiproBanss ofHiei Touku TpuBae 0113bK0 10 XBUITHH.
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JI>xepesno TeparepioBOro BUMPOMiIHIOBAHHS HA MAJIMX MOTYKHOCTSAX MOYKE MIPALIOBATH 1 HA IPUIloM

TEepareproBOro BUIIPOMIiHIOBaHHS. B mpolieci BUMipIOBaHHS MPWIaJl PEECTPYE BIACHE BUIIPOMIHIOBAHHS
010/10T19HOI TKAHWHH 1 BIIOUTUH Bl HEl CUTHAI.

VY mporieci gociipkeHHs Oylid OTpUMaHi TP OCHOBHHX TapaMeTpH, MO SKAM MOXHA CYAUTH PO
HasIBHICTb UM BiJICYTHICTb 3aXBOPIOBAHb MOJIOYHOT 3aJ103H, OB'A3aHUX 3 AMILTITYIOI0 CUTHAITY, TIOJIIPHOCT]
TepareploBoro BiAryKy Ha aiama3osi 2,6-3,4 TI'i 1 mo6nusy eneprerunanoi nimuau 160 I'T.

Oninka e()eKTHBHOCTI 3aCTOCYBaHHS TEpParepIioBOr0 BHIPOMIHIOBAYA JUIS PaAHHBOI JIarHOCTHKH
3aXBOPIOBAaHb MOJIOYHOI 3aJI03U MPOBOJMIACS 3a JBOMA IMapaMmeTpaMH: Yac MPOBEJACHHS TIarHOCTHKH i
TOYHICTh MTOCTABIICHOTO J[IarHO3Y.

Yac npoBeIcHHsI EKCIpec-/1iarHOCTHKH BapitoeThes Bij 20 XBUIIMH A0 1 IHS B 3aJIC)KHOCTI BiJ| TUITY
JiarHoCTHYHOTO aocmipkeHHs. [Ipu Y3/1-nocaimkeHHs MOJIOYHOT 3a)1031U TpuBa€e He Oiabiine 20 XBHIIMH,
OJIHAK TIPH BUSBIICHHI IMATOJIOTIi Wacy JyIs JIarHOCTHKHU 3HAI0OWThCs Habarato Oimbpmie. Y paszi TI'm
JIAarHOCTHKH JOCTIPKEHHS OJIHI€T TOYKU MOJIOYHOT 3a103H 3aiiMae 10 XBWIIMH 1 i1l BU3HAUCHHS J[IarHO3Y

ObOT0 AJOCHUTD. 3p06JICHO BHCHOBOK, IITO TCparcpuoBa CKCIIpeC ,I[iaFHOCTI/IKa € e(i)eKTI/IBHOIO.

Conclusions.
1.ITpoBeneHo aHasi3 BUMOT [Tl MOXKIIMBOCTI BAKOPUCTAHHS T€ParepioBOro BUMPOMIHIOBAHHS B MEIULIMHI
Ta BIJI3HAYEHO, IO ICHYIOYa JIarHOCTMYHA CHUCTEMa Ha OCHOBI TEpareplOBOr0 BHUIPOMIHIOBAHHS
XapaKTepU3Y€EThCS HU3bKOIO MOOIIBHICTIO.
2. 3anpomoHOBaHO [Js NIABUIIEHHS YYTJIMBOCTI Ta MOOUIBHOCTI CHCTEMH 3aMIHUTU PEECTPATOp
MOKA3HUKIB CUCTEMH 3 BoJIbTMeTpa B 7-43 Ha OuIbIl 4yT/IIMBHUI Ta ONTHMAaJbHUM ISl HU3bKOPIBHEBUX
BuMiptoBanb Agielent -34420 A, a TakoX Uil 3pYyYHOTO BHUKOPUCTAHHS B IJISIX JiarHOCTHUKH
BUIIPOMiHIOBaY (PIKCYETbCS BCEpEeNHI MOPOKHUCTOT TPYOKH, MPUKPIMIICHOIO JI0 ITaTHBA. 3aBJISIKU YOMY
el npucTpiil Mo)KHa JOCATTH OUIBIIOI PYyXJIMBOCTI JaT4uMKa, rapHOi (pikcalii HajJ MOBEPXHEI0 TKaHUHU
MaIi€HTa 1 3py4HOCT] B 3aCTOCYBaHHI.
3. 3a pe3ynpTaTaMu MEAUYHUX OOCTEKUTH 15 KiHOK Oy/M BCTAaHOBJICHI 3 MapKepa, IO sIKUM MOXHa CYIUTH
PO HAasBHICTh YU BIJICYTHICTh 3aXBOPIOBaHb MOJIOYHOI 3aJl03H, MOB'A3aHUX 3 aMIUTITYAOK CHUTHAIY,
MOJISIPHOCTI TE€ParepIioBOro BIATYKy Ha gianasoHi 2,6-3,4 TI'y 1 mo6nusy eneprernynoi mimau 160 I'T.
4. BcraHOBIEHO, IO TeparepoBa EKCIpec IarHOCTHKAa € e(PEeKTUBHOW 1 € J0JAaTKOBOK TICIIs
yIbTPa3BYKOBOI JIIarHOCTUKH.
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