YK 343.982:343.326:34:537.226

H.’A. TPOMHKO, nipo., XapbKOBCKHH HALl. YH-T BHYTPCHHUX JCT,
C. IO. KHIIBMAERB, cr. ipen., XapbKOBCKHH HALl. YH-T BHYTPCHHUX JCTT

AHAJIN3 ®YHKIIMOHUPOBAHNUSA N3ITYYAKOIIUX CUCTEM
C HCKPOBBIM BO3BY XJEHUEM

VY cTarri posrBIHYTO MHTAHHS ICKPOBOTO 30Y/UKCHHS BUMYHICHUX KOJIMBAHb BUCOKOUACTOTHUX CTPYMIB B
aHTCHHIIl CHCTeMi Teopajiapa i 3ampoNoHOBaMi PeKOMEHIANIT 3 HiABUIICHHS e(DeKTHBHOCTI POOOTH Ieo-
pajzapis.

The questions of spark excitation of forced oscillations of high frequency currents in the antenna system
of GPR are given and recommendations to improve the efficiency of the GPR are offered.

Brenenne. [Ipu pa3paboTke mpuOOPOB, MPCIHAZHAUCHHBIX A1 OOHAPY KCHHA
MIPEAMETOB TIOJ, CIIOEM TPYHTA (IIOYBEI), 0CO00C BHUMAHUCE YACISIETCS BBIOOPY THIIA
mpudOpa, WCIIONB3YIOMIETO B OCHOBE CBOCH KOHCTPYKIMH TOT WJIM MHOH (hu3mde-
ckuil 3 dekT, MO3BOIIIOMMI HA TOCTATOYHO OOJBINOHN IIyOHMHE OOHAPYKHBATh H
JaKE BH3YAIbHO HACHTH()UIIMPOBATH IIPESIMCETHL

HSBGCTHO, UTO HHOYKIUOHHBIC U MATHHTOMCTPHICCKUC HpI/I60pI>I CTAHOBATCS
HE3(D(PEKTHBHBIMH, €CIH O] CITIOEM TOYBBI PACIOJIOKEHBI CTA0OKOHTPACTHBIE 00B-
€KTBI — JUAJICKTPUKH (HAPUMEP, B3PBIBYATHIC BEINECTBA) WM OOBEKTHI, 3ICKTPO-
MPOBOJHOCTH KOTOPBIX COM3MEPHMA C HICKTPONPOBOIUMOCTHIO mouBbL. Ecii B 00-
JACTH MOWCKA TOYBA 3aCOPCHA (DePPOMATHUTHBIM HIIH TOKOIIPOBOIAIIHM MYCOPOM
(OCKONKH OT CHApAMOB, rBO3AM, (DOIBra, AMFOMHHHCBBIC MPOOKH H Ap.), TO JOCTO-
BEPHOCTH BBUIBJICHHSI TAKMMH IPHOOPAMH 3arityOJCHHBIX O0BEKTOB CHIDKACTCS 10
Hy [1].

CranoBHTCS 11€NECOOOPA3HBIM IMPUMCHITh WHAYKIMOHHBIC W MAaTHUTOMCTPH-
YCCKUC MPHOOPHL

HecMmoTps Ha TO, UTO 3TH MPHOOPHI HHOTAA JAXKE HE PACCMATPHBAKOTCA KaK
MOUCKOBBIC [2], yriyOneHHbIE O0OBEKTHI B TAKOH OOCTAHOBKE MOYKHO OOHAPY KUTbH
TOJIBKO KOHTPOJbHBIM 6ypeHHeM TIOYBBI WX MPUMCHCHUCM HA3CMHBIX PAAHOJIOKA-
IAOHHBIX YCTAHOBOK HCTIPCPBIBHOTO HJIM HUMITYJIBCHOTO H3JIyUCHHA — r¢Oopadapos,
re0JIOKATOPOB, TEOPAAUOJIOKATOPOB, FEOBU30POB U T.IL [3].

IIpoGiema B o0ImeM BHJIE U €€ CBS3b € BAXKHBIMH HAYUHBLIMH W MPAKTHYE-
CKuMH 3amavyaMi. Kak mpaBuio, NMPHIIOBEPXHOCTHBIN CTIOH MOYBBI HCOAHOPoACH. OH
BKJIFOYACT YSPHO3CM, MECOK, CYTIMHOK, CKAJBHBIC MOPOABL, H3BeCTHAK. HeoaHopoaHO-
CTH OTJIMYAKOTCA IO Pa3Mepy, MPOLCHTHOMY COICPYKAHHIO Ta30B, XHMUYCCKOMY COCTa-
BY JKHAKOCTCH (BOJA, HS(PTCIPOIAYKTHI), H IO APYTHM MAPAMCTPAM.

B mouBe MOKHO BBIACTHTH MPOTSDKHBIC YYACTKH — CJIOH, KOTOPBIC (DOPMHPO-
BAJINCh THICSAYH JIET. M3MCHCHHS B KIAMATEC M BYJIKAHHYCCKAS ACATCIBHOCTH MO-
BIIHMSUTH HA PA3MEPBI U HACHIICHUS CIOCB €CTCCTBCHHBIMA KOMIIOHCHTAMH, OTPEIc-
JIHJTH MEXaQHAYCCKAC, XUMHAYCCKAE, DIICKTPUUCCKAC H MATHUTHBIC XaPAKTCPHCTHKH H
CBOWCTBA I'PYHTA.
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H3BecTHO, YTO YBENHUCHHUC TOJIIUHBI CIOS MOYBBI, PACHOIOKCHHOTO MEXKIY
TIOUCKOBBIM MPHOOPOM U OOBEKTOM, YMEHBINACT JOCTOBEPHOCTD BBIIBJICHHS 00BEK-
Ta. MarHuTHBIA U 3ICKTPHYCCKUAN «TPYHTOBBICY» 3KPAHBI, CIIIAKHBAKOT HICKTPHYC-
CKHE M MATHHUTHBIC AHOMAJINH, BHI3BAHHBIC PA3MEIICHHEM OOBEKTA MO CIOEM MOY-
BBL

PaccmarpuBas HEKOTOpHIC (H3HHMECKHE OCHOBHI PabOTHI TAKHX HPUOOPOB,
CJIE/IyeT YKa3aTh, YTO PAIMOBOTHOBON METOA BBUIBICHHS MPEAMETOB B MOUBE SBILI-
€TCsl OMHMM M3 BAPHAHTOB METONOB JoKamwu. OH MO3BOJLICT OOHAPYKHBATH HE
TOJILKO METALTHYCCKAC ITPEAMETHI HA TIyOHHAX OT SAMHHUIL 10 JCCATKOB METPOB, HO
W TIOA3EMHBIC Ty P(BI H XOIbI, H3BECTHBIC KAK «I[YCTOTHD» B «CXPOHBDY.

OxmHaKo, paANOBOIHOBOM METO, B KOTOPOM IPHMCHSIFOTCS 30HIUPYFOIIHC BbI-
COKOYACTOTHBIC PAJHOMMITYIIbCHl MM HEHPEPHIBHOE BHICOKOYACTOTHOC H3IIYUCHHC
00J1azacT psAaOM CyLICCTBCHHBIX HEOCTATKOB.

Ilepaviii Hedocmamok COCTOUT B CICAYIOIIEM.

Pe3koe OTIMYHE OTHOCHTEIBHBIX IUAICKTPHUCCKHX IMPOHHLAEMOCTEH pa3HO-
POAHBIX CJIOCB IIOYBBHI M Ta30B, 3aMOJIHAIONIMX ITYCTOTHI, MPHBOJUT K OTPAKCHHIO
PAIMOBOIH MPHMEPHO TAK JKE, KAK IMPOMCXOANUT OTPAKCHHE PAJHOBOJH OT METAll-
JIMYECKUX MpeaMeToB. YacTh 3HEPIHH IPH NAJCHHH PATUOBOIH HA MOBEPXHOCTH
paszaena ABYX AMAICKTPUKOB OTPAXKACTCA B OOpaTHOM HANPABICHUH, a APyras 4acTh
MIPOHUKACT BHYTPb BTOPOTO AWA3JIEKTpHUKA. [Ip 310M KO3 (duumeHT oTpaskeHuUs Oy -

JCT.
K — ‘\/E_ng
omp —_—
Je +e

TAC & — OTHOCHTEJIBHAA AUAICKTPHUYCCKASA MPOHUIAEMOCTh NIEPBOH CPEABI; £, — OT-
HOCHTEIBHAS JHANICKTPHUICCKAA MPOHULIAEMOCTD BTOPOU CPEBIL.

Hanpuvep, xkoapdunmeHT oTpaskeHus Ul pazaena Cpel: «BIKHAS MOYBA —
MIACTMACCA» HMECT 3HaYcHHE K, ~ 0,44

Cnemyer OTMCTHTB, UTO & JICKHT B mpeaenax ot 4 (cyxoit mecok) o 20
(BIOKHBIA CYTJIMHOK), a Y Pa3AMYHBIX 3JICMCHTOB HH)KCHCPHBIX MHH, HAIPHMED,
(TIacTMAcCOBBIM KOPILYC, 3apsAA B3PHIBUATBIX BEINECTB, CBS3BIBAIOIINC HapaduHO-
BBIC JOOABKH M T.[.), KaK MPABHJIO, &, = 2...4 u domee [3].

C oxHOW CTOPOHBI, BBHICOKHC 3HAUCHHS € YTMPOINAIOT MPOLECC BBIIBICHHI
MEJKHX METATHYECKUX U AU3ICKTPUYCCKHUX YACTEH B3PBIBHBIX YCTPOUCTB. MUHH-
MaJbHBIH pa3Mep MPOBOJHUKA — L,,, KOTOPBIH MOKHO OOHAPY’KMTh B MOYBE C MO-
MOIIBIO TEOPaIapa, YMEHBINACTCS 00PATHO MPOIOPIHOHAILHO KOPHIO KBAIPATHOMY
Hu3 éeq:

A
24/&,

C npyro#i CTOPOHBI, BBICOKHC 3HAUCHHS & YXYIHIAIOT 3KCIUIYaTANHOHHbIC
BO3MOXKHOCTH TIPHOOPOB, IIOCKOJBKY JENAI0T KOHTPACTHBIM MHOKECTBO HEOIHO-
pomHOCTEH MPHPOAHOTO (DOHA: PA3THUHBIX CIOCB IIOYBBIL, YBIAKHCHHBIX YUACTKOB
TJIMHBI C OCTAaTKAMU COJICH, KAaMHEH U TIp.

Bmopoii nedocmamok COCTOUT B TOM, YTO YMCHBIICHHUC UTMHbBI BOJHBI 30H/IH-
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PYIOLIETO H3JIy4YCHHS OJHOBPEMCHHO IOBBINIACT M30MPATEIBLHBIC CBOWCTBA MPHOO-
pa, HO YMEHBIIACT TIIyOMHY MPOHUKHOBCHHUS M3y YCHHUS B TPYHT.

W, HaobopoT, ueM OOJIbIIC ATHHA BOIHBI 30HAUPYOLIEIO 3ICKTPOMATHUTHOIO
NOJA, TeM Ha OOJBLIYIO IIyOHHY 3TO NOJE NPOHHMKACT, HO C OJHOBPEMEHHBIM
VXyANICHHEM H30UPATEIbHBIX CBOHCTB MpHOOpa.

Haubounee cymeCTBEHHBIM ABJACTCS BTOPOH HENOCTATOK, 3aCTABJLAIOIIUH HC-
KaTh aNbTCPHATUBHBIC MY TH PEIICHI IPOOICMBIL.

AHATH3 TOCJIENHUX HCCIET0BAHUNA W myOaukaumii, Hanbomee 6mm3ko mo-
JOIUTH K PEHICHHIO IMPOOJIECMBI KOJUICKTHBBI, MCIONB3YIOMUEC B KA4CCTBE 30HIH-
PYIOILETO PATMOU3IYUYCHHS CBEPXIIHPOKOIOIOCHBIE «CHTHAIBD IIIYMOIIOJOOHOTO
THNA, QOPMHUPYEMBbIC MCKPOBBIMEH Pa3psmHuKaMd. OHH BO30YKJAIOT IIIA3MCHHOH
HHU3KOTEMIICPATYPHOH  «3ICKTPHYECKOM Ayroil» MOIYBONHOBBIC PE3UCTHBHO-
HATpy keHHBbIe Aunoau By-Kunra.

CoBpeMEHHBIM PEaHMMATOPOM 3TOH ApeBHEH maew cran XapmyT X.D., ocHa-
IMABIIUI JOKaTopamu B 80-X roJax MPOILIOrO CTOJNETHA BOCHHBIC BEPTONCTHL B
MIEPEAATIMKAX HCIIOJNB30BAIMCh TEHEPATOPHI KOPOTKUX «BUICOUMITYILCOB», HTO
MO3BOJLLIO JIOKAIMOHHBIM NPHEMHHUKAM OOHAPYKHWBATh BO JIbAY W TPYHTE IPOTSI-
JKCHHBIC METAUTMYECKUE KOHCTPYKIMH U MPEeAMETHI [4,5].

EcrecTBeHHO, Takas yCHEIIHAS aNmapaTypHAs peaam3anis MPUBICKIA BHUMA-
HHC BOCHHBIX CIICIMATMCTOB M OCHOBHAS YACTh HCCICAOBAHMI ObLIA 3aKPHITA LA
00MIETro M3yUCHHUS.

[NosiBuBIIIECS B TIOCTCAHEE BPEMSI PACCY KACHHUS O MOBBINICHHH 3(D(EKTHBHO-
CTH TPYHTOBOH HMHTPOCKOIIMH HE BCETJA OKA3BIBAFOTCS BEPHBIMH C TOYKH 3PCHHSA
peanm3aiyu BO3MOKHOCTEH COBPEMECHHOW 3NIEMECHTHOW 0a3bl PamHO3ICKTPOHUKH.
Tak, oprarmsamus-paspadotrank — OAO «BHUHMCMM» u aBTOPCKHI KOJUICKTHB
Ppa3paboTUNKOB CACHANHM JOCTYIIHBIMH PSIOBOMY YHTATEIIO PAJ MATEpHANIOB O
(P)YHKIMOHATBHBIX OCOOCHHOCTAX MX pa3paboTkm — reopazapa «Jloza-1B». B arux
MaTepuaax BCTPEYAIOTCS HETOYHOCTH, 3aTPYIHSIOINC CO3JaHue Oolee COBep-
IMCHHBIX KOHCTPYKIHH [6]. OCOOCHHO 3TO KACACTCS PACCYKICHHH 00 HCKPOBOM
BO30Y’>KICHHH BBIHYKICHHBIX KOJICOAHWH BBICOKOYACTOTHBIX TOKOB B AHTCHHOM
CHCTEME Ieopazapa, Tak KaK B HUX  4YacTO 3aJ0’KCH PEKIAMHBIH, a HE HAy4YHO-
TEXHUYCCKUH CMBICIL

Hems cratbu. Lleabro cTaThu ABIACTCA KOPPEKIHA HEKOTOPBIX PACCYKACHHI
0 TOBBIICHUH 3(P(PEKTHBHOCTH TEOPaTapoOB, HCIOIB3YIOMHUX HCKPOBOH paspsid B
Ka4eCTBE TEHEPATOPOB BO30Y/KACHHSA NMEPESIAOLIMNX AHTECHH.

OcHOBHAas1 YaCTh

1. Pa3pa0oTunku HEKOTOPBIX KOHCTPYKIHI IeOpasapoB CUHTAOT, UTO OITH-
MAaJIbHOM KOHCTPYKIMCH HAMPABICHHOM aHTCHHBI SBIICTCS "0e33x0Bast Kamepa" 0e3
METaUIMUECKuX AcTancit». OHa mpeacTaBisieT cOO0W Pe3UCTUBHO-HATPY KEHBIH TH-
OJIb, HaI(pBITI)II\/II JAICKTPHUICCKUM AMIUKOM, 3aIIOJTHCHHBIM YTJICPOAHBIM PAaaHuOIIO-
TJIOTHTEJIEM, KOTOPBIH IOTJIOINACT BO3AYIIHYIO BOJHY. [Ipm 3TOM OmHOOYHO yT-
BEPKIACTCSI, UTO NMPHMCHCHHE 3KPAHA OTPAXKAFOIIETO «BOZAYIUNHYIO» YacTh H3IY-
YCHHOW SHEPTUH 0OPATHO, HEJOMYCTHMO H3-32 BO3HHKHOBCHHS B OTPAKAIOMIEM K-
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paHe 3aTyXaromX CUTHAIOB (3BOH), JCIAOIIMX HEBO3MOKHBIM OOHAPYKCHHE ClIa-
OBIX CHTHAJIOB OTPA’KCHHBIX OT IIPEIMETOB B TPYHTE.

OmHako B peaabHOM CHTyalMH, KOJICOAHHA BO3HHKAIOT HC B OTPAKAFOIICM 3K-
paHe, a B CUCTEME «OTPAKAKOIIMHA SKPaH — MPOBOJHUK H3JIYYAIOIICH aHTCHHBD. B
JAHHOM CJIy4yae HEOOXOAWMO IPOBEIACHUE CEPHH IKCIICPHMEHTOB, KOTOPHIC MO3BO-
JUIT YCTPaHUTh BBICOKOYACTOTHBIN (BY) «3BOH» CHUCTEMBL. MOKHO NpEIIONKUTH
CO37aTh HEKMHM aHAJOT YCTBEPTHBOMHOBBIX BU 3epkai, yCTpaHsrOmMX ITOJOOHbIC
SIBIICHUSI TAK, KAaK 3TO CACTAHO B KOHCTPYKIISX JIA3¢POB.

2. CornacHO CXEMHOTO PEIICHMSI, HEKOTOPHIMH Pa3pabOTYHKAME TeOpatapoB
VTBEP)KAACTCS, YTO HAKOIUICHHE SHCPTHUH CHTHAJA MPOUCXOIUT HE B IPHEMHUKE, a B
nepegaTunke. Takod METO HAKOIUICHHS 3HEPIHH «IPOINE MO TSXHHYECKOH peamn-
3a0HH, a KOHCTPYKIHA JICTUC MO BECY H 00j1¢e MPHCHOCOOJICHA K HSCTAOHITBHON
O0opToBOI ceTm». Uepe3 MaTOMOIIHEIA BHICOKOBOBTHBIM HCTOYHHK MHTAHUS 3aps-
JKaeTCsl KOHACHCATOP 10 HECKOJBKHX THICSY BOJIBT M 3aMBIKACTCS UESPE3 PA3PSIITHUK
HA QHTCHHY .

B AeHCTBHTEIPHOCTH KE 3TO YTBEP)KACHUE HE COBCEM KOPPEKTHO. Uem 60b-
IIee KOJIMYECTBO JHEPTHH HAKOIUTH B KOHACHCATOPE, TEM JOJbIIC OYJET MPOHCXO-
JUTh Pa3psii KOHACHCATOPA YEpe3 3a30p MCKPOBOTO PA3PATHHKA, YBEIIMIUB [IH-
TEIBHOCTH M3IIYYacMOTO MMITyIbCa. KpyTH3HA MMITy1bCa pa3paaa, Kak HE YBEIMYH-
Ball HANPSDKCHUC HA HAKONHUTCIHHOM KOHICHCATOPE, OMPEACIHICTCS KOHCTPYKIUCH
W Ta30BBbIM HAMOIHCHUEM, HHAUC TOBOPS, -MACTIOPTHBIMHA JAHHBIME HCKPOBOTO Pa3-
PAAHUKA.

[MInprHa criekTpa U3IyYaeMbIX KOJICOAHUH, PH 3TOM, YMCHBIIHUTCS, YXY/IIINUB
H30MPATCIIFHOCTH IPHOOPA.

JlaHHAsT cUTyanmust TOCTAaTOYHO MPOCTO paspemaerca. OmHAKO, TTIABHBIM 3JIe-
MEHTOM, OIPE/ICIBIFOINM ITAPAMETPhI Te0panapa, IBISIECTCS HCKPOBOH Pa3psIIHIK.

BriBoa. Peammsanms 3(PeKTHBHOW KOHCTPYKIHH TEOPaIapa BO3MOYKHA TOJIb-
KO IPH KOMILICKCHOM ITPHMECHEHHH IIECTH ONPEACIHIFONINX MTPEUMY IIECTB HCKPOBO-
T0 BO30YKICHHS BBIHYKICHHBIX KOJCOAHUH BBICOKOYACTOTHBIX TOKOB B QHTCHHOM
CHCTEME reopaapa:

1) CaepXImMPOKOIIOJOCHOCTHI0 H3JIYYAEMBIX CHTHAJIOB, (POPMHPYEMBIX Ma-
JOUHEPIHUOHHBIMH HCKPOBBIMHU PA3PSTHUKAMH.

2) HakommcHHrO 3HCPTHH, KOTOPYIO, 3aTCM, MOKHO ()YHKIHOHABHUM 00pa-
30M H3IYYUTH B CTOPOHY I'PYHTA B BHAC MAUKH KOPOTKHUX (CBEPXIIMPOKO-
TIOJIOCHBIX) HMMILYJIbCOB, OJHOBPEMCHHO CIYKALIMX CHHXPOMMILYIbCAMHU
JUT TIPUEMHOH armapary psl 00pabOTKH OTPA’KCHHBIX CHTHAJIOB.

3) CHHXPOHHOTO JCTEKTHPOBAHMS MIPHUHATHIX CHTHAIOB C IIOMOIIBIO (Ja30BBIX
JETEKTOPOB, YIPABIICMBIX M3y YacMbIMH CHHXPOHMITY TbCAMH.

4) Hcmonb3oBaHHA OJHOTO W3 «DAa30BBIX MOMECHTOB» PAJHOTIOKAINH — HAKO-
IUICHHS SHEPTHH OTPAKCHHBIX MMITYJILCOB Ha (DOHE NIyMOB.

5) IlpumecHEHHS CICHUATIBHBIX AJANTHBHBIX AHTCHHBIX CHUCTEM AaBTOPCKOM
KOHCTPYKIIHH.
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KOPPEKIIUA DJIEMEHTA MOJAEJIA JASEPHOT'O JIYYA

VY cTaTTi pO3MNISHYTHH 1 CKOPEKTOBAHUH MAXiN A0 po3risiay GoToHa, K 6a30BOTO SIEMEHTY MOJICI Jia-
3epHOTO NMPOMEHS, KU GopMyeThest 30y/PKECHUMH aTOMAaMM aKTHBHOTO CEPeIOBHMINA, OOIPYHTOBY€ETHCS
I[yroBa MoJeNb (POTOHA.

The approach to the photon, as a basic element model of the laser beam formed by excited atoms of the
active medium is ljustified trains model photon have been given and adjusted.

Brenenmne. [Ipu pa3paboTke 0a30BBIX 3JICMCHTOB COBPCMCHHBIX ATANTHBHBIX
ONTHYCCKUX CHCTEM, BO3ZHHMKACT HEOOXOIUMOCTh MATEMATHYECKOTO MOZCIHMPOBA-
HUSL U3HICCKUX MPOLECCOB IIEPEPACIPEICIICHIS SHEPTHH B Ja3epHOM ayue. Cy-
MICCTBYIONINE MOJENH OKA3alInuCh HE BCET/A MPUTOJHBIMHA JJISI HCIOIb30BAHUS, IO
MIPUYHMHE W3HAYAIBLHO HEKOPPEKTHBIX CYXKICHHH O Iporeccax B BO30YKICHHOM ak-
THBHOU CPeJie Aa3€pOB.

IIpob.iema B 001eM BH/E U €€ CBA3b € BAXKHBIME HAYYHBIMH H ITPAKTH Ye-
CKUMH 3aJa4aMu. B TCUCHHH ONMPEIeICHHOTO MPOMEKYTKA BPEMCHH HEKOPPEKT-
HBII MOX0A K MOJCJIIM CYIICCTBEHHO HE BIHAI HA MPOLIECC Pa3paldOTOK JA3CPHBIX
cucteM. OZHAKO B 3MOXY COBPEMCHHBIX HAHOTCXHOJOTHH M Pa3paboTOK aJanTHB-
HBIX ONTHYCCKHX CHCTEM OCTABJATH 3TOT BOMPOC OTKPBITHIM CTAJIO HEBO3MOKHBIM,
TaK KaK, B YaCTHOCTH, 3TO MOBJCKJIO 32 COOOI HEBEPHBIC MPSAMOIOKCHUS O BO3-
MOYKHOCTAX JIa3EPHBIX CHCTEM AKYCTHUYCCKOH PAa3BEAKH, MX PCaJbHOM IPUHLHIC
aeuicteug u ap. [1].
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