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3akiIouyenue

B pesynbpraTe mMpoBEIEHHBIX HCCIEAOBAHUI BBISIBICHBI HEKOTOPHIE OTIUYUS CIEKTPaIbHBIX
XapaKTepUCTUK HOPMANBHBIX M OMYyXOJeBBIX TKaHed. OOHapykeH HEOOJNBIION COBUT MO YacTOTE
AMIUTUTYTHO-YACTOTHOM XapaKTEPUCTUKU MPHU UCCICTOBAHUU 3J0POBOM M OIyXOJEBOM TKaHEH.
OrnpeneneHsbl 4acTOThI ISl HEKOTOPBIX KJIETOUHBIX KYJIbTYP, HA KOTOPBIX BBISBICHBI CYIICCTBEHHBIC
OTIIMYMS TTOBEICHUS YaCTOTHBIX XapaKTEPUCTHK U ypoBHEH kodddunmenTa npoxoxaerns KBY-somx
B TKaHSX C KapIIMHOMOW 1 0e3 Hee. Bce 9To mMo3BOIISeT BRISBUTH OIyXOJIM HA paHHEH CTaIHH.

STUDY OF SPECTRAL CHARACTERISTICS OF NORMAL
AND TUMOR TISSUES IN MILLIMETR RANGES FREQUENCY

V.V. MURAV'EV, A.A. TAMELOQ, Yu.P. ISTOMIN, E.L. PROTOPOVICH,
D.A. TZERKOVSKY, M.O. DOSINA, D.I. MATVEEV, A.A. POPOV, D.F. MOLODKIN

Abstract

The regularities of differences are identified and the prospects marked for the use of extremely
high frequency to detail representations about the features of the spectral characteristics of the
tumor and non-tumor tissues.

Keywords: extremely high frequency, spectroscopy, carcinoma, carcinosarcoma Walker 256,
lymphosarcoma Plissa.
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[MpuBeneHbl  pe3yabTaThl WCCICAOBAHMS  KOMIIO3UIIMOHHBIX  MATEPHATOB ISl DKPAHOB
ANIEKTPOMArHUTHOTO  W3IYYCHHS HAa OCHOBE BCIyYCHHOTO  BEPMHKYNHTAa. [loydeHBI
SKPaHUPYIOIINE XapaKTEPUCTUKH CPOPMHUPOBAHHBIX KOHCTPYKIIMH HA OCHOBE KOMITO3HUITMOHHBIX
MarepuanoB B quamna3zoHe yactot 0,7...17 I'T.

Kniouegvle  cnosa:  KOMIO3WIMOHHBIH — SKpaHWPYIONMH  Marepuali,  3(PQPEeKTHBHOCTDH
9KPaHUPOBAHUS, BCIIYICHHBIH BEPMUKYIIUT, 3aIIATa O0CITYKUBAIOIIETO IIepCOHAaIa.
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BBeagenne

W3ydeHre ypoBHS IEKTPOMArHUTHBIX «3arps3HEHUN» W WX Onomorndeckor ponn (Ha ¢oHe
ectecTBeHHBIX OMMU) akTyanpHO Ha (OHE OKCIEPUMEHTAIbHBIX HCCIENOBaHHA, KOTOPHIC
CBHUJIIETEIILCTBYIOT O BBICOKOW UYyBCTBUTEIHHOCTH JKUBBIX CHCTEM, B TOM 4YHCJIE M YEIOBEKa, K
3IIEKTPOMAarHUTHBIM BO3JCHCTBHSIM, CPABHUMBIM 110 HANPSHKEHHOCTH C €CTECTBEHHBIMH MOIAMH. B
MIOMEIIEHNSIX WMEIOT MecTO BHyTpeHHHe OMU, BO3HWKamIue OT CTPOrO JIOKATW30BAaHHBIX
HMCTOYHUKOB, TOTIOJTHEHHBIX MHOTOKPAaTHBIMU OTPAKEHUSMH OT MIOBEPXHOCTEH CTEH, I10JIa, TOTOJIKA H
Pa3NUYHBIX TpeAMETOB. BHyTpeHHHE Moy MOTYT (OpPMUPOBATHCS BCIEACTBUE NMPOHHKAHUS depes
OKHAa, CTEHbl WM KpBIIy OJJIEKTPOMAarHUTHBIX W3Iy4YeHHH — NPSIMBIX HIH [E€PEOTPAKCHHBIX
METAINTMYECKUMY BKJIFOYEHUSMHU, UMEIOIIIMHICS B MaTepHalie OKOH, CTeH M KpbIl. OcO0EHHOCTHIO
BHYTPEHHHX TOJIEH SBJISIETCS TO, YTO B PE3YJIbTaTe HAJIOKECHUSI MHOTOKPATHO OTPAa)KEHHBIX MOJIEH U,
BO3MOXHO, UX WHTEPPEPEHLIMU MOTYT BO3HHKATH 30HBI C BBICOKMM ypoBHeM DMII, HHTEHCHBHOCTh
KOTOPBIX MOXET BO MHOTO pa3 MPEBBIIIATh NHTEHCUBHOCTH MAJAIOIIETO H3ITyUYeHHUS, YTO YBEININBAECT
ouonoruueckyto onacHocts OMU. Hckmouas BO3MOXKHOCTh MEPEOTPAKEHUH, MOKHO 3HAYUTEIHLHO
CHHU3UTh PUCK BO3HUKHOBECHHUS MOMOOHBIX 30H. Llenbro TaHHBIX MCCIICIOBaHMIA SBISIIACH Pa3paboTKa
KOMITO3UIIMOHHBIX JKPaHUPYIOMINX MaTepHAIOB Ha OCHOBE BEPMHUKYIUTA C PaJAAONOTIIOMAIOIIIMHA
CBOWCTBaMHU I BHYTPEHHEW OTAENKM MOMENIEHWA W 3allUThl OOCIYKMBAIOIIEro MepcoHajia OT
BpeAHbIX Bo3zeiicTBuit OMU paznuuHoi MpUpOIbL.

MeToaunka IKCIIepUMEHTA

Bepmuxymur ((Mg*?, Fe'?, Fe™); [(AlSi)sO1] (OH), 4H,0) sBnsercss BBICOKOMOPHCTHIM
OKOJIOTMYECKH YHCTBIM MAaTepHalioM YelIyW4aToil CTPYKTYpbl, KOTOpHIA oOJiajaeT Temio- |
3BYKOM30JISILIMOHHBIMU CBOMCTBAMH, BBICOKOH TEPMOCTOMKOCTBEO, OTHECTOMKOCTBIO U OTPa)KaTeJIbHOU
CMOCOOHOCTEIO, Onarofmapsi 3TOMY BEPMUKYIWUTOBBIE IDIATHI HCIONB3YIOTCS TIPH PEIICHUH 33jad,
CBSI3aHHBIX C IPOTHBOIIOKAPHOW M OTHEBOM 3aIUTOM. 1IOMMMO 3TOrO OH HE INOJAAETCS THUECHUIO U
pas3NoKEHUIO, a TaKke HE CO3/aeT YCIIOBUS JUIS PAa3MHOKEHMs MaTOT€HHBIX MHKPOOPraHW3MOB U
HACEKOMBIX, HEITpaJieH K BO3ACHCTBUIO KUCIIOT U IEIOYEH, HE OKA3bIBAET TOKCUYHOT'O BO3JCHCTBUE U HE
comepXuT TsoKenblX MetauioB [1, 2]. IlepedncnenHble BbIle CBOIMCTBAa IO3BOJLSIIOT HPEIOKUTDH
BEPMHKYJIUT B KAYECTBE OCHOBBI JJIsl ()OPMHUPOBAHHST KOMITO3UIIMOHHBIX MaTepPHUAIIOB ISl SKpaHoB DOMU.

Tak xak BCIYYCHHBI BEPMHKYIUT SBISETCS CBITyYUM BEIIECTBOM, TO (opmMoBaHUE
BEPMHUKYJIUTa BO3MOXXHO TOJIBKO ~ C  HCIIOJIb30BAaHHEM OPTaHHYECKOTO CBS3YIONIETO, KOTOpOe
o0ecrieyrBaeT arjioMepanuio —YacTHll BepMHUKYIHTa. JKHIKOE CTEKJIO SBISETCS OJHHM U3
MEPCTIEKTUBHBIX U TOCTYMHBIX BSHKYIINX I U3TOTOBJICHUS IJTUT BBICOKOM MPOYHOCTH, TOITOMY JJIS
TTOBBIIICHHS SKCILTYyaTAIMOHHBIX CBOMCTB B MX COCTAB BBOJIST IIOPUCTHIE 3alTOTHUTEIN, BOJIOKHUCTHIE
MaTepHaibl, OTBEPIUTENH 1 J00ABKH. B CTpyKType TBepABIX MaTepUaIoB, TOIEKAIINX CKICHBAHHIO,
Ha TIOBEPXHOCTH MOJICKYJIBI CBsI3aHBI MEXIYy COOOH HE TaK NMPOYHO, KaK BHYTpH. BHenpsisich B
CTPYKTYpY Matepuasa, *XHIKOe CTEKIO OTAaeT €My Biary ¥ yBEeIIMYMBAaeT 3a CYET aJre3WBHOCTH
COOCTBEHHYIO IIOTHOCTh ¥ BA3KOCTH [3]. BbUIN H3rOoTOBJIEHBI TPH IPYIIIBI 00pa3ioB s5kpaHoB DMU B
BHJIE IUTUT METOIOM IPECCOBaHUs BsI3Kol cMecu B hopmax pazmepom 300x400 mm. [TponsBoauiioch
CMEIIMBAaHUE 3€PCH BEPMHUKYJIUTA C KHUJAKHUM CTekJoM (oOpaser; Nel) 70 moyydeHUs OJIHOPOJIHOM
BSI3KOM Macchl, KOTOpas 3aTeM IoMelanack B pa30opHyr ¢opMmy mopa mpecc. B kaudecTBe
HAIIOJHUTEJICH MCIIOJIb30BAINCh YTIIIEPOJHOE BOJIOKHO (0Opaszermr Ne2) W rpaHylibl CHJIMKAress
(o6pazer Ne 3) B cootHomreruu 1:1 (puc. 1).

s e

Puc. 1 ®parmenTsl 00pa3oB KOMIO3UIIMOHHBIX MaTepralioB st 9KkpaHoB OMU: a — BepMHKYIHT C
J00aBIeHUEM TpaHyJl CHIIMKAressl; 6 — BEPMUKYJIHUT C JOOABIEHHEM YIJIEpPOJIHOTO BOJIOKHA
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Hcnonp3oBaHre KOMMO3UIMOHHBIX MaTepHaloB C  Pa3IUYHBIMH  XapaKTEePUCTUKaMHU
MO3BOJIIET cO3/aBaTh OHKpaHbl OMU C BBICOKMM YpOBHEM OCHaOIeHUS DJIEKTPOMArHUTHOTO
M3ITy4YeHHs] B IIMPOKOM JHAaIa3oHe 4acToT. ToimuHa cOopMUpPOBAHHBIX 00pa3noB coctaBmia 20 MM
npu macce 1200 rp. na 1 Mm% DddexTuBHOCTL KpaHupoBanus DMM oLeHHBanach COOTHOLIEHHEM
MEXy HaNpsHKCHHOCTSIMH 3JIEKTPHUYECKOTO IMOJISl B TOUKE MPOCTPAHCTBA MPU OTCYTCTBHU U HANUYHN
B HEl 3TOTO MaTepHajia M XapaKTepru30Bajiach K03 duImeHTaMu oTpakeHus u nepemnadn OMU. s
WCCIIEIOBAHNASA  DKPAHHUPYIOIIUX  XapaKTEPUCTHUK  HCIIONB30BAJICS  IMAHOPAMHBIH  M3MEPHUTENb
ko3¢ puimentoB nepenaun u orpaxenus SNA 0,01-18 B muanazone 0,7...17 [T, paGoratommii mo
MIPUHIINITY Pa3leIbHOTO BBIJEIEHUS W HETOCPEACTBEHHOTO JIETeKTHPOBAHHUA YPOBHEH Majaromieil u
OTpakeHHOW BOJH. V3MepeHws BBHIMOIHSUINCH C yCpeIHEHHEeM pe3yibTara B 3 pa3za M BKIIOYAIN B
ce0s1 KaIMOPOBKY, U3MEpeHUs KOAQPHUIHUEHTOB Nepeaadl U OTPaKEHHUS.

Pe3yabTaThl M X 00cy:KIeHHE

Ha puc.2 wm 3 mpencraBieHbl YacTOTHBIE 3aBUCHMOCTH KOI(PGHUIIMEHTOB OTPAXKCHUS B
muanazonax 0,7..3 [Ty u 2...17 I'Tu, Ha puc. 4 U 5 — 4acTOTHBIC 3aBHCUMOCTH KO3(D(PUIIMESHTOB
nepenaun B auanazonax 0,7..3Tuwu 2...17 I'T.
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Puc. 2. YactoTHbIe 3aBUCHMMOCTH K03 dulmeHTa otpakenus B quanasone 0,7...3 I'Tu: 1 — obpaszen Ha
OCHOBE BEPMHUKYJIUTA; 2 — 00pa3ell Ha OCHOBE BEPMHUKYIINTA C I0OABJICHUEM YIJIEBOJAOPOJHOTO BOJIOKHA;
3 — IUIUTa Ha OCHOBE BEPMUKYJINUTA C TOOABJICHUEM CHIIMKAreIs
Yacrora, [T
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Puc. 3. YactoTHBIe 3aBHCHMOCTH KO3 QHUIIIEHTa OTpakeHUs B quanaszone 2...17 [T 1 — oOpaser Ha ocHOBe
BEPMHEKYJIHTA H KHIKOTO CTEKIIa; 2 — 00pa3el] Ha OCHOBE BEPMUKYIUTA C T00ABICHUEM YTICBOJAOPOIHOTO
BOJIOKHA; 3 — IUTHTa Ha OCHOBE BEPMUKYJIHTA C JOOABICHHEM CHITUKATEIIs
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Puc. 4. HacroTHble 3aBucuMocTH Kodddunuenta nepenaun B auanazone 0,7...3 I'T: 1 — obpaser; Ha ocHOBe
BEPMHUKYJIUTA U JKHJIKOTO CTEKIIa; 2 — 00pa3el Ha OCHOBE BEPMUKYJIUTA C I00aBJICHUEM YTIIEBOAOPOHOTO
BOJIOKHA; 3 — ININTa HA OCHOBE BEPMUKYJINTA C 100ABICHUEM CHIIMKATEIIs
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Puc. 5. HactoTHbIE 3aBHCHMOCTH K03 durrenTa nepenaun B auanaszone 2...17 I'T'n: 1 — obpaserr Ha ocHOBe

BEPMUKYIHTA ¥ KUAKOTO CTEKIIa; 2 — 00pa3ell Ha OCHOBE BEPMHUKYIHTA C J0OABICHHEM YTJICBOIOPOIHOTO
BOJIOKHA; 3 — IIITNTA HA OCHOBE BEPMUKYIHTA C JOOABICHUEM CHIIMKAreyIs

Koypdpuuuenr nepesauan, b

OO6pasupl Ha ocHOBe BepMmuKynHTa (0Opazerm Ne 1) xapakrepusyrorcss Kod(QQHUIHeHTaMU
nepenaun 1o —4 n1b B amanazone 0,7...17 I'Tu. Ilpu noGaBieHWn TpaHyIUPOBAHHOTO CHIIMKAress
(obpazerr Ne2) chopmupoBaHHble 00pa3siibl 0OeceYrBarOT KO3(DHUIMEHT mepeaaund B Ipeaeiax
—1...—6 1b B mwmamazone wacror 0,7...3 I'Tu. B nmamazone wactor 2...17 I'Tu koadduuument
nepenayn npuHuMaer 3HadeHue —3...—10 ab. OOpasibl Ha OCHOBE BEPMUKYJIHTAa C J00aBICHUEM
yriepoaHoro BosiokHa (Ne 3) oGmamaror koddduimenrom nepemaun —25...—37 nb B amamazone
gactoT 0,7...3 ['Tu. B nuamazone gactor 2...17 I'T'm ko3 ummeHT nmepenayn mpuHUMAET 3HAYCHHE
ot —37 no —10 nb. Benmuuna xoaddurmentor nepegadn oopasnoB Ne 2 u Ne 3 onpeensieTcsi TUTIOM
HATIOJIHUTENS, pa3MepoM ero (Qpakiuuii W HEOTHOPOAHOCTHIO CTPYKTYPHl COPMHUPOBAHHOTO
Mmarepuana. [IpuBeneHnsle Ha puc. 2 U 3 XapaKTEPUCTUKU OTPAKEHHS, OIYyYCHBI C HCIIOJIb30BaHHEM
MeTauinyeckoro orpaxarens. B mmanazone 0,7...17 I'Tu koadduuument orpaxenus obpasua Ne 1
nocruraet —3ab. Koagduiment orpaxenus oopasma Ne2 B quanazone yactot 0,7...3 I'T'n npunumaet
3Hauenue —3 n1b B cpeaneMm. B mmamazone wactot 2...17 I'Tn koadduumenT nepegadu npuHUMAET
saauenne —10...—2 nb. Koaddumment orpaxenust odpasna Ne3 B amamazone gactor 0,7...17 I'T
npuHuMaer 3HadeHue ot —1 go —9 nb. B pmanasone uactot 2...17 I'Tn xosddunmeHt nepenaun
npuHumaer 3HadeHue or —37... —10 ngb. YacToTHble 3aBHCHMOCTH KOA(PQPHUIMEHTOB OTpaKEHUS,
MOJyYeHHBIE 0€3 HCIOJIb30BAaHMS METALIMYECKOr0 OTpaXKaTelsl, HE3HAYHTENbHO OTJIMYAIOTCS IO
(dopme orudaromeii, 0IHaKO YHCICHHBIE PE3yIbTAaThl HAXOISTCS B TEX Ke Ipe/esax.

3akiaouyenue

[Monmy4eHHble pe3yibTAaThl TO3BOISIOT MPEUIOKUTH CHOPMHUPOBAHHBIE KOHCTPYKIMH Ha
OCHOBE BEPMHKYJHUTA Ui OKPAaHHPOBAHUS HPOU3BOJCTBEHHBIX M JKWIBIX TOMENICHHH C IENbI0
o0ecriedeHus IKOJIOTUIECKO 0€30MacHOCTH U CO3/IaHMs OJIaroNpUsSTHOTO 3JIEKTPOMArHUTHOTO (oHa.
HpeanoxceH METOA q)OpMI/IpOBaHI/ISI N3 KOMIIO3UIIMOHHBIX MATCPUAJIOB IUIUT METOAOM IIJIACTUYHOI'O
(dopMoBaHHS B OTIEIBbHBIX (OpMax HIM Ha KOHBeHepe, mporryckas (OpMOBOYHYIO Maccy depes
HacaJIKy OmpeleNeHHoH (GopMbl M pa3Mepa, B BUJIE HENPEPHIBHOTO ITOJIOTHA WM MPOQHILHOTO
U3IENUS € MOCIEAYIONIEH pe3KOr 1o pa3Mepam.

COMPOSITE MATERIALS BASED ON EXFOLIATED VERMICULITE
FOR ELECTROMAGNETIC RADIATION SHIELDS

M.A. DMITRIEV, S.N. PETROV, T.A. PULKO

Abstract
The results of the study composite materials for electromagnetic radiation shields based on
exfoliated vermiculite are described. Shielding characteristics of formed designs based on

composite materials in the frequency range 0,7...17 HHz are obtained.

Keywords: composite shielding material, shielding effectiveness, expanded vermiculite, protection of staff.
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MeToI0M 3KCTPY3UH TOMy4YCHBI CTAOWIBHBIC (hOCOIUIIOHBIC HAHOYACTHUIIB ¢ BKJIFOUCHHBIMHM B HHUX
(hoTOCEHCHOWM3aTOpaMH JIOPHHOBOTO psina. [IpoBeneHa OlleHKa CTPYKTYPHBIX U (DM3MKO-XMMHYECKHX
XapPaKTEPUCTHK KOMIUIEKCOB JIMIIOCOMATIBHBIX (DOPM XJIOPUHOB. VI3ydeHbI BO3MOKHOCTH HCIIOJB30BAHMUS
HAHOPa3MEPHBIX JIMIOCOM B Ka4ecTBe HOCHTENeH rHapohOOHBIX (OTOCCHCHOMTH3ATOPOB.

Kniouesvie cnosa: OKCTPY3UOHHBIC JIUIIOCOMBEI, (bOTOCCHCI/IGI/IHI/I?)aTopI)I, IMponu3BOJHAA XJIOpHHA,
pacnpeacicHuc B OHOJIOTHYECKUX CUCTEMAX.

BBeaenune

Hanopa3mepHbIe CHCTEMBI, CO3JaHHBIC Ha OCHOBE aMQHU(MIBHBIX MOJEKYJ, B HACTOAIICE
BpeMs BBI3BIBAIOT OOJBIIONW WHTEpeC B (hapMakoJOTHWH, TaK KaK OHH SIBISIOTCS OJHHM W3 BHJIOB
TEPaleBTUYECKUX CHUCTEM M Jal0T BO3MOXKHOCTH HPOBOIMTH LEJIEBYIO JOCTaBKY JIEKaPCTBEHHBIX
IpenapaToB B Opranu3Me 0e3 MOTEpU aKTMBHOCTH, OCYLIECTBISITh UX MPOJIOHTMPOBAaHHOE JIEiiCTBUE,
pEeryaupoBaTh HAKOIUICHWE - BKIIOUCHHBIX COCJAMHEHHMH B pa3IMYHBIX OpraHax M TkaHsax [1].
Hcnonb3oBaHue Takux cUCTEM Kak (POCHOTUIHIHBIE BE3UKYIIbI, TIOJTUMEPHI, TUKIOEKCTPHUHBI U Ap. —
OJMH W3 HanboJyiee pacHpOCTPaHEHHBIX CIIOCOOOB BBEIEHHS HEPACTBOPUMBIX B BOAE MOP(HUPHHOBBIX
¢dorocencubmnmzaropoB . (®C) mnpu nposexeHnn (oTogMHAMHYECKOW —Tepamnuu. IIporiecch
OuopacnpeenieH s PH 3TOM CYIECTBEHHO 3aBUCST KaK OT CBOWCTB CAMOTO aKTUBHOT'O COCMHEHHUS,
TaK U OT CTPYKTYPHBIX XapaKTEPHCTHK YaCTHI-HOCUTEIIEH.

Llenpro 1aHHOHN PabOTHI SIBISUIOCH HCCIEeNOBaHME (PU3NUECKUX XAPAKTEPUCTHK, MapamMeTpoB
CBSI3bIBAHUS C OMOJIOTHUECKIMU 00BEKTAMH U OIIEHKa BO3MOKHOCTHU MCITOIB30BAHUS JTUITIOCOMAITLHBIX
dopm (JID) B kauecTBe HOCHTENEH THAPOGOOHBIX HEMONISPHBIX MPOM3BOIHBIX XJIopHHa es (ITX1 e6) —
aumetuiioBoro 3¢upa Xi es (M) u Tpumernnosoro 3¢upa Xi es (TMD).

BKCHepI/IMeHTaJIbHaﬂ 4acTb

Domocencubunuzamopel u ux aunocomanvhvie opmel. CHHTE3 XIOPUHOB MPOBOIMIM IO
moaupunmpoBanHoi Metonuke @Pumepa u Opra [2]. [lpu cuHTe3e HENONSPHBIX XJIOPHHOB,
TUMETHIIOBOTO 3(pupa X es u TpuMeTHIoBoro 3¢upa XiI €, B Ka4eCTBE HCXOTHBIX CyOCTaHITHIA
ncronp3oBam  peoputuH wim Xies. Unctory Xiies W €ro MPOU3BOAHBIX KOHTPOIHPOBAIH
xpomatorpaduuecku. ConepkaHne OCHOBHOTO BELIECTBA B IIperapaTax cocTasisuio oomnee 95 %.

s momydyeHMsT MHOTOCIOWHBIX JIMIIOCOM C MHKAICYyJWPOBAaHHBIMU IMPOHU3BOJHBIMU
XJIOpYHA €5 WCTOJB30Baid MeToj benrema. J[si mpUTOTOBIEHHS KOMITIEKCOB XJIOPHH-THIIOCOMBI
3TaHOIBHBIE pacTBOPhI JAuMupucTomidocharuamnxonmuna (IAMDX), npoussoactea Sigma (CILA),
CMEIIMBAJIM C MTUTMEHTOM M BBICYILIMBAJIM Ha POTOPHOM HCIIApUTENIE TO/I BAKyyMOM Ha BOJSHOM OaHe
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