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Abstract

Despite the large number of publications on digital signal processing in systems of different appointment, up
to date, when choosing the sample frequency of recorded oscillations, their authors refer to the Nyquist’s theorem
(sampling theorem). This theorem is connected with the transform of the continuous signal in the sequence of its
discrete values. It is assumed that the signal will be transmitted through the band-limited communication channel.
However, until now the question of the impact of the frequency on the efficiency of the further digital processing
remains open.

The article studies the influence of the sample frequency on the efficiency of the digital signal processing appl-
ying the method of simulation. The research was performed on the example of formation of the quadrature compo-
nent of the analytical signal by means of Hilbert and Hilbert-Huang transforms. For the first time we have assessed
the quality of the formation of the quadrature component, depending on the sample frequency at various signal/
noise ratios. These results can be used in radio, radar, acoustic and seismic systems of different appointment

Keywords: analysis, sample, simulation, processing, transform, signal, requirements, frequency
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1. Beenenue TaK Kak caxap He0OXOUM He TOJBKO JUJIsI y/IOBJIETBOPEH S
norpebHoOCTEl HaceJeHuss YKPaWHbl, HO U JIJISl 9KCIIOPTA.
B cenbckoxo3siicTBEeHHOM IIPOM3BOJACTBE YKpauHbBI Yuurpisas, uro ¢ 1990 roza nocesuble I0Ma 1 yMEHD-

CaXapHasd CBEKJIa 3aHUMAET CTPpAaTETN4Y€ECKOE IMOJOKEHUE, HIMnJINUCh Ha 3040%, a peHTa6e]IbHOCTB BbIpallliBaHU A




no 17%, wa YkpauHe BO3HMKJA NMpoOaeMa MOBBIMICHUS
YPOKAHOCTH M CaXapUCTOCTH KOPHEIJIOIOB CaXapHOW
cBekJnl [1].

OCHOBHBIM HaIpPaBJEHUEM IO TOBBIIIEHUIO YPOsKaii-
HOCTU ¥ CaXapUCTOCTU KOPHEIJONOB CaXapHOW CBEKJIbI
sBJIseTCs pa3paboTKa HOBBIX TEXHOJIOT ML HAa OCHOBE TIPU-
MeHeHUs 3jekTpoMarHutHoro mnoias (IMID). masueim
JMOCTOMHCTBOM 9JIEKTPOMATHUTHON TEXHOJIOTHHU O TIPE/I-
MOCEBHOW 06paboTKe CeMsTH CaXapHOW CBEKJIbI HHU3KOD-
nepreruueckuM usnyudennem KBY gaumamazona saxsiova-
eTCs B BO3MOKHOCTH YJYUIIEHUS UX POCTA U Pa3BUTHS 32
cuéT MOOWJIM3AIMY BHYTPEHHIX PE3EPBOB CAMUX CEMSIH
6e3 XMMUYECKUX [PEIapaToB Ul METO0B TeHHOI HHKe-
Hepun [2].

2. AHa/m3 npeanecTBYIONNX HCCIe/I0BaHHIA

TpaauuuonHble My TH TOBBIIIEHUS YPOXKAWHOCTH Ca-
XapHOH CBEKJIBI CBSI3AHBI C IPUMEHEHUeM BBICOKON arpo-
TEXHUKH, UCTIOIb30BaAHUEM YIOOPEHUH, OPOIIECHU I, X UMHU-
YeCKUX U OGUOJIOTUYECKUX CPENCTB 3alIUThI, JOCTUKEHMIT
FEHETUKHU U OMOTEXHOJIOr K. Pean3oBaTh B I0JIHOI Mepe
MepevyucJAeHHbIC CPEACTBA JIJIS OBBIIIEHUS YPOKANTHOCTH
U CaXapUCTOCTU KOPHEILJION0B CaXapHOil CBEKJIbI B HACTO-
diiee BpeMs B YKpauHe He IIPe/ICTaBIsAeTCs BO3MOXKHBIM
BCJIEICTBUE UX TPYJAOEMKOCTHU U BHEPTOEMKOCTHU, CJIOKHO-
CTU NPUMEHEHM S, 9KOJOrn4ecKoli 6ezonacHoctu [3].

OnHuM M3 1yTeil peleHus JAaHHON 3a/a4u SBJSACTCS
HCHOJb30BAHNE HU3KOSHEPTeTUUECKOTo (MH(MOPMAIIOH-
woro) OMII KBY aunanazona. Onnako xesiaembie N3MeHe-
HUSI CBOUCTB OHOJIOTUYECKUX 0OBEKTOB MOTYT ObITH HOJIY-
YEHBI TOJBKO TIPU ONTHMAJIBHOM COYETAHUH GHOTPOMTHBIX
rnapaMeTpoB BozeiicTByomero IMII (yactora, IJI0THOCTD
IIOTOKA MOIITHOCTH, 9KCIIO3UIIHST, MOAYJISAIINS U JIP.).

Omnpenenenne GUOTPOITHBIX TAPAMETPOB CBSI3aHO C CY-
HMIECTBEHHBIMU TPYAHOCTSMU 13-32 OTCYTCTBUS TEOPETH-
yeckuX paboT, MCCAeYIONNX MPOIECC B3aNMOAEHCTBUS
Hu3KoaHepreTnyeckux IMII ¢ cemenamu cBexsl [3].

3. lleas cratbu

Onpenenntd pesoHaHcHylo vactory IMII, xoropas
MOBBICUT YPOKAWHOCTh M CaXapHCTOCTh KOPHEIJOIOB
caxapHOU CBEKJIbI 4Yepe3 MpelNloceBHYI0 00paboTKy eé
CEMSIH 9JIEKTPOMAaTHUTHBIM U3JIyYEHUEM.

4. NI310xeHre OCHOBHOTO MaTepuasia

[lnsa onpenenenns pesonancHoit yactotsl IMII BHY-
TPU CEMSTH CaXapHOU CBEKJIBI, PACCMOTPHUM HIap PAJANYyCOM
a, 3aII0JTHEHHBIN OJTHOPOTHOI M30TPOIHON CPeIoi ¢ 13-
JIeKTPUUYEeCKOIl IPOHUIaeMOCTbIO €=¢, +i€,,& >1,¢€,2>0.

Bynem mnpearnonaratb, 4To rpaHUYHAs MOBEPXHOCTD
CeMSTH CBEKJIBI OT/ImYaeTcs oT cepudeckoil. Torma B ce-
puueckoii cucreMe koopauHat R,0,¢ ypaBHeHUe IpaHUY-
HOH MOBEPXHOCTH GUO0GBEKTA MMEET BH/L

a

R =T 5t(00) @

e 0<3<<1, ‘f(6,¢)‘ <1 - HEKOTOpPOe J0CTaTOYHOE
gmcso pas auddepentmpyemas GYHKINA CBOUX MePEMEH-

HbIX (110 KpaiiHeil mepe aBakabl quddepennupyemast). Ila-
pamerp O XapaKTepu3yeT OTKJIOHEHWE TPAHMYHON MOBEpPX-
Hoctu O6uooObekra or cdepbl paguyca a. OUEBHIHO, 4TO
ec & = 0, TO rpaHMYHAs TOBEPXHOCTh OGUOOGBEKTA COBIIA-
naet co cepoii pagmnyca a.

JlJist paccMOTpeHU s 3a1a4i 0 COOCTBEHHBIX (DY HKIIUSIX
U cOOCTBEHHBIX 3HAYCHUSX, BBEIEM HOBbIE HE3aBUCHMbIE
nepemennsie R,0,¢ , cBA3aHHbIE CO C(HePHUCCKUMI KOOP-
nnHatamMu R,0,¢ mo crepyiomum popmymam

R=R(1+3f(6,0)).6=60=0. (2)

B sTux HOBBIX nepeMeHHBIX ypaBHeHHE T'DAaHUYHON
HoBepXHOCTH 6HO0OBEKTa TPaHCHOPMUPYETCST B ypaBHe-
Hus U1 chepuuecKoii IOBepXHOCTH R = a.

Jlns onpenesnenust coOOCTBEHHBIX 3HAYEHUN 7Y, — TO-
JyyuM ypaBHeHus: I'esbMrosiblia B HOBBIX cepuueckux
KoopamnHaTax R,0,0 .

Iycts V(R,0,¢) - coGersennast pyHKuust B repe-
MeHHBIX R,0,0. Torna umeem

V(R,6,0)=V( G (R,8,),8,06)=V(R,80)=

) ’ 3)
=V(G(R,6,0),6,0),
R R
re G (R,6,0) = T+81(03)

G (R,6,0)=R(1+3f(0,0)).

Omneparop Jlansaca B nepementbix R,0,¢ nmeer cie-
NYTOTIU I BUT
2 29 1 100 1
TR TR TRia iz T T aar T o
dR® ROJR R%in®ddp~ R 06° R

0
tgd— . (4
cgae (4)

IloxcraBisgss yacTHBIE IIPOM3BOJHLIC B HOBBLIX Iepe-
MeHHBIX R,0,¢ 13 Bpipaxenus (3) B ypasuenue(4), 6b10
MoJIy4eHO BbIpaskenue s orepartopa Jlammaca B caeny-
I0II[eM BHJIE

2 2
A=(1+28f)A+3 %affz+iaffz+@aﬁf 2,
Rsin“ 6 dp~ R 90 R 06 )dR )
Lo o8
R 06 dR06’

[pu moxydennu (5) 4ieHB TOPAAKA O° He YUHTHI-
BaJsuch. Yepes A ob6osnauen oneparop Jlamiaca B epe-
Menubix R,0,0. C yuerom (5), Tpebyercs OIpenenuTh
3HaueHUs [apaMeTrpa 7Y, , IPU KOTOPLIX CYyLIeCTBYIOT He-
TpuBHaJbHbIC petenusa V  ypasHenuit ['esbMmrosbiia

>
<l

n

+k*y, (1-8f)V, +3L(V,)=0, R<a (6)

g

V,+k*(1-8f)V,+8L(V,)=0, R>a, (7

YIOBJIETBOPSIOINHE YCJTOBUSM CONpsiKeHnsA 1pu R = a

ooy, OV 9V (8)
aR _ oR



3necy Li...

) auHel bl quddepeHnnanbHbIi ore-

parop
=y OV, == 0’V S ——
L(V,)= T F1(R,e,¢)+aﬁa“éF2(R,6,¢), 9)
I — 1 9% ctgbof 1 9%
Fl(R’e’q’):Esin?éWJrCtlf 96 Roo’’ 10
F,(R,8,9) = é%. (11)

B ycaoBusax ( 6 ), (7) MaJbiM napaMeTpOM SIBJISETCS
d << 1. B cooTBeTcTBUM € METOJOM Bo3Mymenuii [ 2 |,
pemenue 3agaun (6) — (11) uckanoch B BUIE psi/lOB 110
CTeNeHsM MaJoTo TapaMeTpa o

V.=V, +8V, +8°V, +.., (12)

’Yn:’YOx1+8'Y1n+62’YZn+"" (13)

IMoncrasass (12) u (13) B (16) — (11), moamyvaem cepuio
YPaBHEHUN AJs1 ompejeseHus: KOIPHUIMEHTOB PsIIoOB
(12) u (13). B ganpHeiineM, orpaHUYNBASICh IBY M YJIeHA-
MU PSIZIOB, OblJIa MOJYUYeHA CHCTEMa Y PaBHEHH

A\/011 +k2Y0]1 On :07
R<a, (14)
A Vin + kzY()n Vin = kzvon (fY()n - Ym) -L (V()n )’
AV, +k*V, =0,
R>a, (15)
AV, +k*V k* £V, +L(V,,)
+ - avgn aVOH
vOn _\/On7 5 = ’
oR oR
R=a, (16)
. ~dV] dV,
v1n :V1n’ =5
oR oR

CobcrBennnie pynknuu V,, ¥ coOCTBEHHBIE 3HaUE-
HUS Y, OlpelensaioTcs 1o GopMyiaM:

J . (kR\/Z)P(’I“ (cosB)e™ R<a
Q+T

Yo (R 60)= (kaﬁ ) L(17)
1 " ime
H(1)1 (ka) ij% (kR)P" (cos®)e™ R >a
n(n+1)
2 ik
Yo ™ ka 1- 1 a1 . -
n? (n+,)
2

ITocue psga npeobpazoBanuii OBIIO MOJIYUYEHO BbIPa-
JKeHre COOCTBEHHDBIX 3HAYECHNH Y, MJIsT CEMsIH ¢ Hepery-
JIAPHOU rPAaHUYHON TOBEPXHOCTBIO

21 T
yn=y0n-(1+46 [do [£(8,0)sin® de] (19)
T 0

B xauectBe dynknunm f(é,@), MO eMupyIloTeit
OTKJIOHEHVME TPAHUYHOI MOBEPXHOCTU OUOOODBEKTA
or chepuyeckoii dhopmer, Obla BoIOpana cieayionmas
pyHKIIUSA

(é $)=sin2q1§ sin*q, ¢, (20)
rie q,q, - IeJble Ynca.

C nomomrbto Beipaskeruii (18), (19) u (20) 6bL10 1O-
JIy4eHO ypaBHEHUeE JIJIsI ONpe/leIeHNs] Pe30HAHCHBIX 3Ha-
YeHUii yacTOTHOrO napamerpa ka

)
[1—jd¢jf smede) n(n+1)

rre n=0,1,2,....
W3 (21) 6bLI0 TIOIYUYEHO CJAeAYIONee ypaBHEHMe s
PE30HAHCHOM YaCTOTHI CeMSTH CaXapHOH CBEKJIb

__ 84y
. c1.5\/€l1 2(2qf1—1)}

bes §q? 2 1 ’
2ale|l1- ! + —
2(2q7-1)) =225

rae C - ckopocTb cBeTa B ceMenax; n=1.

C momoribio (22) 6bIaKM TPOU3BEAEHBI PAaCYEThl pe-
30HAHCHOW YaCTOTHl KaK (PYHKIUU AUIJIEKTPUUECKON
HPOHUIAEMOCTH 6UO000BEKTA TIPU PA3TUYHBIX 3HAYCH-
JIX TapaMeTpa o , XapaKTepHU3yIolero OTKJIOHeHUs rpa-
HUYHOW MOBEPXHOCTU 6M006BEKTA OT ChePUUECKOI.

Yucsenuble pacyéThbl MOKA3aJH, YTO TIPU XapaKTep-
HbIX pasmepax 6Moo6beKTa pacTeHueBoACcTBa ( ceMeHa
CBEKJIBl ) a=2 MM M IMAJIEKTPHIECKON TPOHUIIAEMOCTH,
naMenseMoil B o6mactu 2.5< € < 2.6, pesoHaHCHbIE Ya-
cToThl fexat B Auanasone 730t <f <7500, B aTom
cJlydae 3JIeKTPUYECKOE 110Jie BHYTPU OM00ObEKTA PE3KO
BO3PACTAET, & €ro aMIIJIUTY/IA IIPAKTUYECKU PABHOMEPHO
pacipesesera 1mo 06beMy CeMsIH.

ka=

» (2D

(22)

5. BoiBojbl

Boipaskenue (15) mosBosisieT BbIOpaTh AMala3oH ya-
CTOT, T/le IPU 3aJJaHHOU JAU3JIEKTPUUYECKON TpOHUIae-
MOCTHU CeMsiH, BO3MOXKHO Haubosee ahdexTuBHOe B3a-
NMOJICHCTBUE OIS U3JIYYECHUS ¢ CeMEHAMU, UMEIOIINX
HeperyasapHyio GopMy TPAaHUIHON ITOBEPXHOCTH.
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Abstract

In this paper a mathematical model was developed to describe the process ofdiffraction of monochromatic ele-
ctromagnetic radiation on bio sugar beet seeds. Radiation was modelled by dielectric body with a spherical boun-
dary-dimensional surface exposed to small perturbations overload. The analysis of model is based on two methods
- generalized method of oscillations and perturbation method.

By theoretical studies the characteristic equation was obtained for determining the frequency of the exciting
electromagnetic wave in which the amplitude of the electric field within the sugar beet seed takes on the maxim-

um value.

The calculated value of the resonance frequency of EMF for sugar beet seed allows along with other paramet-
ers of the EMF to increase yields of sugar beet through presowing its seeds
Keywords: sugar beet seeds, frequency EMF, seed dressing
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B cmammi npoeedeno ananiz ocHoeHux
CKA006UX HeBU3HAUEHOCMI npu Kaaiopy-
8AaMHI PACMPOBUX eNeKMPOHHUX HAHOCKONIG
8 HaHoMempoeomy 0iana3oni eUMIPIOBAHHS
ma eU3HAMEHO WAAXU NI0BUWLEHHA MOUHOCI
Kaniopyeanns, nodyoosu anbmepHamueHux
cmanoapmnux 3pasKie 3 MeHuLol0 Heeusna-
YeHiCMb HOPMOBAHUX NAPaAMeEMpPis

Kniouoei cnosa: pacmposuii enexmpon-
HWl nHamockon, Kaaidpyeamns, mesusnaue-
Hicmb

= yu

B cmamve nposeden ananuz 0CHOBHbIX
COCMABAAIOUWUX HEOnpedesleHHOCmU Npu
Kaaubpoexe pacmpoevix 3JeKmpOoHHbIX
HAHOCKON08 6 HAHOMemposom ouanazome
uzMepenus u onpeoeetvt NYmu nNOGbIUEHUS.
mounocmu KaaubposKu, nOCMpoeHuUs aio-
MePHAMUBHBIX CMAHOAPMHBIX 00paA3U06 C
Menvulel HeonpeoeseHHoCmblo HopMUupye-
MbLX napamempos

Kmoueevie cnosa: pacmposuiii sexmpon-
Hbll HAHOCKON, KAaubpoeka, neonpeoesiet-
HOCMOb

u] =,

1. Beryn

Ha cporomni coTHi KOMTaHill B pi3HUX KpaiHaX BeAyTh
NOCJIIKEHHS Y TaJly31i HAHOTEXHOJIOT1i, BUKOPUCTOBYIOTb
ab0 CTBOPIOIOTH HAHOIIPOLYKTH.

Cepen uux Intel, IBM, Hewlett-Packard, General-
Electric, Motorola, Sony, Siemens, Xerox;raki xomia-
nii, sax NEC, MitsubishiElectric akTuBHO iHBeCTYIOThH
B HAHOTEXHOJIOTiUHI cTapranu. BakjuBoio 3ajaydeio
HAHOTEXHOJIOTiH, 30KpeMa B rajy3i HaHOEJIEKTPOHi-
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KU, € po3po6Ka iHTErpaJbHUX CXEM 3 HAHOMETPOBUMHU
TeXHOJIOTIYHUMHU pPoO3MipaMu 1 HPOAYKTIB Ha OCHOBI
HaHOEJEKTPOHHOI eseMeHTHOI Gasu. J[ns npukmiany, B
HaiibauKIoMy MalOyTHbOMY JOBKUHA 3aTBOPY TpPaH-
3ucTopa HabMM3UThC 10 14 nm, 10 POOUTH OYEBUIHUM
npobiemMu 1oB’si3aHi 3 3a0e3MeUYeHHSIM [IEBHOTO PiBHSI
ToyHOCTi [1, 2] — AKicTb HAHONPOAYKILIT 3aJ€KUTDH Bif
TOYHOCTI BUMIPIOBAHHA XapPaKTEPUCTUK €JIEMEHTIB PO3-
Mipu SAKHUX BiINIOBIZIal0OTh TPAHUYHUM TEXHOJOTIYHUM
MOKJINBOCTSIM.




