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baraTrokoMnoHeHTHI reTeporeHHi cucreMu: e(eKTHBHA JdieJJeKTPUYHA NPOHUKHICTH Ta
noraunanus / 5. C. KpuBopyuxo, JI. b. Jlepman, H. T'. lllkoxa // Bicuuk HTY «XIII». Cepis: Hogi
piteHHs B cydacHuX TexHojorisx. — X: HTY «XIII», — 2012. Ne 66 (972). -C. 167--173. bi6miorp.: 16
Ha3B.

PaccMoTpensl MaTeMaTHYecKWe MOJIENH, OMUCHIBAaOmMEe APPEKTUBHYIO  AMIIEKTPHUECKYIO
MPOHHUIIAEMOCTh MHOTOKOMIIOHEHTHBIX T€TepOreHHbIX cper. s pacdera HCIonb3yroTcs 0000IIeHHBIE
dopmynel MakcBemn-I'apaerta u JIuxTenekkepa. B mepBom cirtydae 4uciieHHBIE pacueThl MPOBEIEHBI IS
CMECH JIUAJIEKTPUKOB C MalbIMU moTepsimu B auanazoHe CBY uactor. B apyrom ciiydae paccMoTpeHO
BOJIHBIE CYCIIEH3MM CMECH HAHOYACTHI[ 30JI0Ta, cepedpa, a TaKKe YacTHll, KOTOPbIE COCTOST M3 CMECHU
30J10Ta U cepedpa. PaccuntaHo 4acTOTHYIO 3aBHCHUMOCTb JUAJIEKTPUUYECKONW MPOHUIIAEMOCTH CYCICH3UU B
ONTUYECKOM JHAana3oHe. YCTAaHOBJEHO, YTO JJs TaKUX CUCTEM HMEET MECTO MHOTIO’KCTpeMajbHas
3aBHCUMOCTh MHUMOM YaCTH AUAICKTPHUECKON nponumiaemMoctu. M3.: 11. bubnuorp.: 16 Ha3B.

KawuenBble cjoBa: 3ddexkTuBHas TUIIEKTpUUECKass MPOHUIIAEMOCTh, TETEPOTCHHBIE CHCTEMBI,
HaHOYACTHIIBI, hopmysl MakcBerut-I apHeTTa.

The mathematical model describing the effectivéedieic constant of heterogeneous environments.
For calculations, the Generalized Maxwell-Garnettl d.ihtenekkera. In the first case, the numerical
calculations were carried out for a mixture of lm8s dielectrics in the microwave range of frequesidn
another case, the aqueous suspensions examinagesixif nanopatrticles of gold, silver, and theiplmg
that are composed of a mixture of gold and silv@alculated frequency dependence of the dielectric
constant of the suspension in the optical rangené&ahat for such systems there is a Multiple-ddpane
of the imaginary part of permittivity. Im.:11 : Bibgr.: 16.

Keywords. the effective dielectric constant, heterogeneoystemis, nanoparticles, formulas
Maxwell-Garnett.
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A.A. OJIEHIOK, actiipanT, XapbKOBCKUW HAI[MOHAJbHBIM TEXHUYECKUN YHUBEPCUTET
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ONPEJEJEHUE PE3OHAHCHOM YACTOTHI OMII JIJISI BO3JEVICTBUS HA
CEMEHA C®EPUYECKON ®OPMbI

[IpoBeneno Tteopernyeckoe obocHoBaHue yacToThl OMII 1ist mpenmnoceBHONH 0O0pabOTKH ceMsH
chepuueckoil Hopmal.
Karuesble ciioBa: cemena; yactora DMIT; npenmnoceBHas o0paboTka ceMsH.

BBenenue
OCHOBHBIM HAaNpaBJICHUEM IO MOBBIIICHUIO YPOKANHOCTU KYJbTYPHBIX PaCTCHUI
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ABJIAETCA pa3padOTKa HOBBIX TEXHOJIOTMM Ha OCHOBE NMPUMEHEHUS AIIEKTPOMArHUTHOIO
noist (OMII) mnst  mpenamoceBHOM 00pabOTKM WX  ceMsH. [JIaBHBIM  JOCTOMHCTBOM
IEKTPOMAarHUTHOM TEXHOJIOTUN o IIPEIIIOCEBHOM o0paboTke CeMSH
HU3KOZHeprernueckuM usnydennemM KBUY guanazona 3akimrouaeTcss B BO3MOXKHOCTH
YIYYIIEHUs pOCTa M Pa3BUTUS pacTEHUH 3a CYET MOOMIM3AaUUU BHYTPEHHHUX PE3E€pBOB
CaMUX CeMsiH 0e3 XMMHUYECKHX NpernaparoB WM METOIOB F'eHHOW WH)XeHepuu [1].

AHa/IU3 NpeAecTBYIOIIMX UCCIeI0BAHNH

TpaguuuoHHBIE NYTH TOBBILIEHUS YPOKAWHOCTH KYJbTYPHBIX PAcTEHHIl CBSI3aHbBI C
NPUMEHEHUEM  BBICOKOM  arpOTEXHUKH,  HCIIOJIb30BAaHUEM  yJIOOpEHUH, OpOILEHHs,
XMMUYECKUX W OMOJIOIMYECKHMX  CPEJICTB  3allMThl, JOCTHXKEHMH TE€HETUKU U
ouotexHosoruu. PeannzoBaTh B NMOJHON Mepe NepedyHCICHHbIE CPEACTBA JUI IMOBBILICHUS
YPOXKaHOCTH MHOTMX pPACTEHUM B HACTOSIIEE BpPEMSA B YKpauHe HE IPEIACTaBIACTCS
BO3MOXHBIM BCJIEJCTBUE HUX TPYHLOEMKOCTH U DHEPrOEMKOCTH, CIOKHOCTH IPUMEHEHHS,
9KOJIOTHYECKON Oe3omacHocTH [2].

Ogaum M3 mOyTed  pelieHuss  JaHHOM — 3aJaud  SBJIAETCA  UCIIOJIb30BaHME
HU3KOdHepreTuueckoro (nHpopmanumonnoro) OMIT KBY pmanazona. OnpHako KellaeMble
U3MEHEHHUs] CBOMCTB OMOJIOTMYECKMX OOBEKTOB MOTYT OBITH IOJy4€Hbl TOJBKO IpHU
ONTUMAIFHOM COYETaHHMH OHOTPONHBIX MapaMeTpoB Bo3xeiicTByromero OMII (uacrora,
TUIOTHOCTH TIOTOKa MOIITHOCTH, SKCIIO3HIINS, MOTYJISIIIHSI U JIP. ).

Onpenenenue OUOTPONMHBIX IAPAMETPOB CBSI3aHO C CYIIECTBEHHBIMH TPYJHOCTSIMU
u3-32  OTCYTCTBHMSI TEOPETHYECKHMX paboT, MCCIEAYIOUIMX IPOLECC B3aUMOJAEHCTBUS
HU3K0dHepretuueckux OMII ¢ cemMeHamu KyJIbTYpHBIX pacTeHuit [1].

eab cratbu

ITpoBeneHne TEOpPETHUECKUX MCCIENOBaHMI ¢ ompeneneHneM dvactoTtel OMII i
MPEANOCeBHON 00paboTKU ceMsiH chepuueckoil (opMel.

N3i105keHEe OCHOBHOIO MaTepHaJia

Jns  ompeneneHust pe3oHaHCHOM dYacToThl DMII BHYTpH cemsiH chepruueckoin Gopmsl,
paccMOTpuUM HIap paguycom A, 3allOJIHEHHBIA OJHOPOJHOW W3OTPONHOW Cpenou ¢
JMIIEKTPUYECKON POHHUIIAEMOCThI0 € = &, + 1 €e,, &, >1, ¢, 2 0.

Beenem cdepuyeckyo cucreMy koopauHat R,6,¢ ¢ uentpom, coBmagaroummMm ¢
LIEHTPOM LI1apa.

3agaua COCTOUT B OmpeielaeHuH coOCTBeHHBbIX ¢GyHkumii €, ,h, u coOGcTBEeHHBIX
3HAYEHHMH )|, CIIEAYIOLIEH KPaeBOH 3a1a4u
roté = ikh, roté, = ikh,_,

n

R<a; R>a. (1)

roth,=-iky, €&, roth,=-ike,.
W oh

u3nydenus B obmactu R > a.

Oynkmun € n JOJDKHBI yIOBJIETBOPATH YCIOBHMAM CONPSDKEHHS U YCIIOBUIO

Peurenue 3agaun (1) MOKHO MOJTYYHTh METOJIOM pa3ieiieHus nmepeMeHHbIX. C 3TOi 1ebto
BBegeM osektpudeckuii U u marnwtaeiii Vo motenmmansr Jebas [3]. C moMormpo 3THX

noteHnuanoB 3azada (1) ams BEKTOPHBIX COOCTBEHHBIX GYHKIMH € ,ﬁn MOKET OBITh
CBeleHa K CIEAyIoIMM 3amadam it ckamsipueix ynkmumii U w V. Kak wussectHo [3]
KOMIIOHEHTBI 3JIEKTPOMATHUTHOTO IOJIS E.H & OJIHOPOJHOW M30TPOIIHOM cCpele C
JAUAIICKTPHUCSCKOI MPOHUIIAEMOCTRIO & M MATHUTHOU npoHuiaeMocteio U =1 B chepuueckoit
cucreme koopaunat R,6,@ crenyrommM 06pa3zoM BBIpaKAIOTC Yepe3 MoTeHnuans! Jledast
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_1]0%(RU) . -, _ 1 9*(RU) 1 o(RV)
ER"E{ orz RY B TRR TaRoe TRsine og

1 9*(RU) 1 a(RV) )

kRsind 0Rd¢ R 96 '
{1 0°(Rv), 1 6(RU)}

1]a(RV) - -
HR:_{% kZRV]HHZ_' KR 0RO Rsing a¢

H¢:_iﬁ{ 1 9%(RV) _ a(RU)] 3)

Ly

D

1
kRsind 0Rd¢ R 00
e R:k\/;, k=w/c.

IMorennuanst Iebas U u V' H0IDKHBI YIOBIETBOPATH YpaBHEHHMIO I €1bMroibia

AU + k?U =0, 4V +k?V =0. (4)
3necs A - oneparop Jlamaca B chepryeECKOi CHCTEME KOOPAUHAT
0> 2 0 1 0° 1 97 1 0
= + = + + + ctgfd —. (5)
dRZ  ROR  RZsin’0 0¢° RZ 00 RZ -V 06

B repmunax norenmumanos Jlebas 3anada (1) npumer cnenyromuit Bua. [Iycte U [, u V|

—

- moTteHnuansl Jlebasg COOTBETCTByIOImHME HOIAM €, U hn COOCTBEHHBIX (DYHKITHI.
TpeOyercs ompenenuTh COOCTBEHHBIE 3HAYCHUS, Y, TpH KOTOPBIX CYLIECTBYIOT
HETPHUBHAJIbHBIC PEIICHUS ypaBHEeHUH [ erbMroibiia
AU +k?y, U. =0, AV, +k’y,V,=0, R<a, (6)
2 _ 2 _
AU +k“U, =0, AV, +k°V, =0, R>a, (7)

YIOBIETBOPSIONIKE HA TPAaHUIIE IIapa R = & ycioBusM CONpsuKEHMS
- _ + - _ +
U n = Vn U n v n v n?

(8)
o(Ru;)_ 1 a(Ru;) av; _av;
R Jyv. @R AR AR’
aBHe mapa R > a ycnosuro m3nyuenus 3ommepdensaa
lim R aU“—ikun =0, IlmR aV“—ikvn = 0. 9)
R- o oR R o oR

B (8) 3naku miroc ¥ MHHYC 0003HAYAIOT Mpe/eabHbIe 3HAYCHUS (DYHKIIMA Ha TPaHHIE
R = a, coorBercrBenno, w3HyTpu W u3BHe mapa. Kak ciexyer u3z (6) —(9), 3amaga o

COOCTBEHHBIX  (DYHKIMSX  pacmajgaercss  Ha  JBE  HE3aBUCHMbIC  3aja4d
Uu,=0, V,#0; U, #0, V, =0. daree Oynem paccMaTpuBaTh 3a1ady, A1 KOTOPOH
U, = 0. Takoii BEIOOp NPOJUKTOBAaH CIEAYIOIMMHU cooOpaxkeHnsMU. [lone u3mydeHus B
JajbHE# 30HE AHTEHHBI MPEACTABISACT CO0O0W CQEepUUYeCKyrd BOJIHY U, CJIEI0BATEIbHO,
KOMIIOHEHTa E MO M3TydeHHs MpaKTU4ecKu ONu3Ka K HyI0. DTO B COOTBETCTBHU C (2)
oTBedaeT coOCTBeHHBIM QyHKIHAM y kotopeix U =0, V # 0.

[pumensist k 3amaue ( 6 ) — (9)MeTox pasmencHUsl MEPEMEHHBIX W YYUTHIBAs YCIOBHUE
V3Iy4eHUss M orpanmdeHHocts V , BHyrpu mapa (R < @), nomywaem cienyromee

npejcTaBIeHue Ui penieHuit ypasaenus [ ensmronbna (6), (7)
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Ad (k\m R) P"(cosf)e'™, R<a

q+5
V. (R,6,¢)= (10)
BH® (kR) PT(cosg)e™ , R>a
q+§
rme q=20712, .., ‘m‘ <g, m=0,%1 ...,29, A u B - npoussonbubie
KOHCTaHTB, J (), H® ) () - Oynkunn Beccens m XaHKels MOIYLEIOro
q+§ q+E

HWHJICKCA, Pg] ( ) - IPUCOEIMHEHHBIE MMOJIMHOMBI JIexkanapa.

[Moacrasinss (10)B ycmoBust conpspkeHust ( 8 )I/IMeeM

AJ (kaM) (ka) =
E (11)

Jv, AY o (kaM) (ka) =

2
r7e WTpUX 0003HAYaeT ONeparuio nn(b(bepeHquOBaHm 110 apTyMEHTY.
Jnst Toro, 4roObl cucrema ypaBHeHwid ( 11 ) mMena HeTpUBHAIBHBIC PEIICHHUS

(A #0,B# 0) HEOOXOMMO U JOCTATOYHO OOpalieHus B HyJb ee onpenenutens. OTcrona
H0JIy4aeM XapaKTepPUCTUUECKOE yPaBHEHHUE AJIs HAX0XKAEHHs COOCTBEHHBIX 3HAYEHUH )
qu (ka Y, ) H (q1+); (ka) -y, J"**i (ka V. ) Hi); (ka) =0 (12)
3necs uagekc ( = 0,1, 2,
Takxum oGpa3om, onpenenuB coOCTBEHHbIE 3HaueHus ), u3 (12) ,umeem

3, (kR\/7n) (cos8)e™, R<a (13)

V n ( R’ H’ ¢) =
) 1 (ka\/7n)
2
e
qu+ \ (ka)
2
@®opmyner (12) w  (13) m1O3BONIMIM  paccUMTaTh COOCTBCHHBIC 3HAYCHHUS U

COOTBETCTBYOLIHE UM coOCTBeHHbIe hyHKIMK ) 1 K a:

H® (kR) P! (cosd)e™, R>a

+1
32

M:”[m;) L ika |, (14)

ka ) 1)2
Tl n+ =
2
1
V14 n+§ (15)
ka = : , nh=1
E +
\/7 1
Tln+=
2
BeIiBOALI
Bripaxenue (15) nmos3Bomser BbIOpaTh AMANA30H YAaCTOT, IJ€ IPH 3aJaHHOM
JIUADJIEKTPUYECKON  MPOHUIAEMOCTH CeMsH, BO3MOXHO Haumbonee dddexkTuBHOE
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B3aMMOJICHCTBME TIONS M3IY4YEHHs C  CEMEHaMH, HMEIOIIUX HACATbHYIO0 C(HEepHIeCKyIo
I'PAaHUYHYIO [IOBEPXHOCTb.
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IIpoBeneno Tteopetuune oOrpyHTyBaHHS dYactoth EMII ans mepenamnociBHOi oOpoOKM HaciHHS
chepuuHoi hopmu

Kurouogi csioBa : Hacinns, yactora EMII; nepeanociBHa 00poOka HaCiHHS.

The theoretical explanation was made for the EMEdency for presowing spherically shaped seeds.
Key words: seeds, EMF frequency, presowing seeds.
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BUBYEHHS BUKOPUCTAHHA HAHOTEXHOJIOI'TH J1JIs1 3SMIHUA
EMOINIMHOI'O CTAHY

PobGoTa mpucBsiueHa aHami3y METOIB 3MCHIICHHS BIUITMBY €MOIIIMHMX HaBaHTaXeHb Ha (DYHKITIOHATBLHUI
CTaH JIIOJMHH 3 METOIO TiIBUINIEHHS PIBHS 3I0POB'St HACEIICHHS KPaiHH.
Kuarodosi ciioBa: emotiii, 6i0iHXkeHepisi, HAHOTEXHOJIOT1i, CHCTEeMHUI aHaIi3.

Beryn

Hacenenns cydacHoro CBiTy MOTJIMHEHE EMOIlSIMA PI3HOI CKJIQJHOCTI, MPUPOAN U
KoHTpacTiB. EMoI1ii yacom 3aBakaloTh JIOJUHI "KUTH , OCKIJIBKH O3HAYAIOThCS Ha poOOOTI,
0COOMCTOMY XKHUTTI, 1, 3BUYANHO, - 3710pOB'i. EMOIIis - 11e HamIe miacBiIoMe, T€, YUM MH 9acOM
HE MOYKEMO YIpaBsaTH. BOHH MOKXYTh MPUBOJIUTH 10 HEMONMPABHUX HaciiakiB. Panimre [1], Mmu
OMHUCYBaIM TMPOOJIEMU HAKOMMMYCHHS eMOIlid. Y maHiid poOOTI mpeacTaBiseMo "O00poThOy" 3
EMOIliSIMA 32 JOMOMOTOK OIOIH)KEHEPHUX TEXHOJOTIH 3 METOK MIABUIIEHHS 30pPOB’ s
HaCeJIEHHS.

Meta pob6otu

Mertoro poboTu € modya0Ba MOJIeIl BUKOPUCTAHHS CYYaCHUX HAHOTEXHOJIOTIN JJis 3MIHU
emortiiftHoro crany. O0'€KTOM JOCIHIKEHHS JaHOi POOOTH € TPOIEC 3MIHU €MOIIHOTO CTaHy
61000’ €KTa MPH BILTUBI PI3HUX BUAIB HAHOTEXHOJIOTIH.

[Ipeamet pocmimxeHHs € eMoIlii 01000’ €kTa, O101H)KEeHepis, HAHOMEIUIIMHA, HAHOXIMIsl.

MeTtoauka a0cJaigiB

[ToOynoBa mMozeneit BIUIMBY HAHOTEXHOJIOTIA Ha 3MIHY €MOIIIMHOTO CTaHy OyayeThcs Ha
CHUCTEMHOMY ¥ MaTeMaTHYHOMY aHaJIi31.

Po3risgaeTbest MOHATTSA €MOIH JIIOUHM, IXHs MosiBa, (Di3iojIoriuHa CTpYKTypa, BUIAM [2-
5]. Tlpu mpomMy TOH emomiidi MOOYJOBaHUI TIPYHTYIOUHCH HA MOHATTS IIKalL. Y pPoOoTi
PO3TIISATAETHCS TOHSTTSI Cy4aCHUX HAHOTEXHOJOTIH, aje 3 TMOTJSAy MPUPOIHOTO IXHBOTO
MOXO/IXKEHHS, TOOTO 3aCTOCYBaHHs B Ol0iHXKEHEpii I HaHOMEIHWIIMHI, aje 3 BUKOPUCTAHHSIM
HaHOXIMIi, TaK sIK 3MiHa eMOIIIMHOTO CTaHy B10YBAEThCS HA XIMIYHOMY PiBHI.
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