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N300peTeHne OTHOCHUTCS K OONACTH PAMOIOKAI[MM W MOXET OBbITh HCIOJb30BAHO I MOHHUTOPHHrA BOTHOMN
MOBEPXHOCTH aKBATOPHIA C IENbI0 OOHAPYKEHUST HE(TAHBIX IUICHOK. 3amavueil H300peTeHHs SIBISETCS pa3paboTka
criocoba oOHapyKeHHs HEPTAHBIX TNICHOK Ha BOJHOW MOBEPXHOCTH PATUOIIOKATOPOM, 00CCIICYMBAIOIIETO OOJBIIYIO
MPOHM3BOIUTEIBHOCTh MOUCKA HE(PTEIIPOMYKTOB MO CPABHEHHIO C U3BECTHBIMU CIIOCO0aMu. TeXHUUCCKHUI pe3ybTaT
COCTOUT B TOBBINICHUHM JAalbHOCTH OOHAPY)KCHHs TUICHOK HEe()TH Ha BOTHON MOBEPXHOCTH MpPU OOECICUYCHUU
BO3MOXKHOCTH OJTHOBPEMECHHOTO TMEPEMEIIICHHS B IPOCTPAHCTBE PAMOIOKATOPA M MACCUBHOTO PaIMOIOKAIIMOHHOTO
oTpaxarelnsi. YKa3aHHBIA pe3yNbTaT JOCTHTAETCS 3a CYET TOTO, YTO OCYIIECTBISIIOT 0030p BOJHOW MOBEPXHOCTH
TIPH BYKCHUU TIEPBOTO CYJHA C ITOMOIIBIO PaJMOIOKATOpa KPYroBOro 0030pa, BHIOIHSIOT MPUEM OTPaKEHHBIX
9XOCHUTHAJIOB, a TaKXe IMepecueT WX aMIUIUTYI B VACTbHYH 3(P(EeKTHBHYIO IUTOMIAaIh PACCESIHUS IS Ka)XIOrO
MPOCTPAHCTBEHHOTO DJIEMEHTA Pa3pEIICHNUs, CPABHEHHUE C TOPOTOBBIM 3HAYCHUEM YIIEIIbHON S(PPEKTUBHOH TUIOMAIN
paccesHHS UI OOHAPYKCHUS HE(PTSHBIX IUICHOK HA BOIHOW IOBEPXHOCTH, JOIOIHHUTEIHFHO HCHONB3YIOT BTOPOE
CYIHO C YCTAHOBJCHHBIM MACCHBHBIM DPaJUOJOKAI[MOHHBIM OTPaXXaTelieM C BO3MOXKHOCTBIO TEPEOTPaKCHUS,
MOCTYIAIOIIMX HA HErO PaJHOUMITYIHCOB B CTOPOHY PaJMOIIOKATOPa, BBIMOJHAIOT PacueT CYAOBOTO PACCTOSHHS
MEXKIy TEepBbIM KM BTOPHIM CyJaMH, IEPBOE M BTOPOE CyAa IBHKYTCS MapauICIbHBIMH KypCaMH Ha CYIOBOM
PacCTOSIHHUH IPYT OT APYyTa C OMUHAKOBOM CKOPOCTHIO, HA IIEPBOM CY/IHE IPOM3BO/SIT HAKOILICHHE aMILTUTY/T IIPHHSTHIX
PaIHOIOKaTOPOM SXOCHTHAIIOB M HMX MepecueT B 3HAYCHHs YAETbHON 3(P(EKTHBHOW IUIOMATH PACCESIHUS ISt
JNIeMEHTa MPOCTPAHCTBEHHOTO Pa3pelIeH s, COAEPIKAIIETO MACCUBHBIN PaIHOIOKAIMOHHBIN OTPaXKaTelb.

IV L9700170¢
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CIIOCOB OBHAPYXEHVS HE®TSHBIX IVIEHOK HA BOTHOM
I[MOBEPXHOCTH

Hacrosiee u3o0peTeHrue OTHOCUTCS K 06nacTH paguoIOKalMi U MOXET
6LITH UCIIOJIE30BAHO UII MOHHTOPHHIA BOJHOM MOBEPXHOCTH aKBaTOpHU# C

11eJI6I0 OOHAPYXEHHS IVIEHOK HEPTENPOXYKTOB.

OnHo#f W3 TIJIaBHBIX 3afad SKOJOrMYeCKOro MOHMTOPHHIA MOPCKOH
MOBEPXHOCTM  SBISIETCS  3a7ada  OOHAapYXeHHs  pasiHBOB HEQTH.
MUHMMH3aLKs BPEMEHH TOHMCKa PasiMBOB HEQTH Ha BOJHOH MOBEPXHOCTH
(akBaTOpHH TOPTOB W pPaldOHOB HeTen00bIuH, PaliOHBI OTKPHITOTO MOpS)
[103BOJIET YMEHBIIUTH yIepb, HAaHOCHMBIi OKpYy>kalolLei cpesie, MOCKOJBKY
C TeueHWEM BpPEMEHH BCIEACTBHE MpOLECCa PACTEKaHUS YBEIHIMBACTCH
pasMep HeTAHBIX MATEH, @ 3HAYUT U 3arpsA3HEHHON TOBEPXHOCTH.

Uspecren crioco6 (ITatenT PO Ne2529886 ot 22.05.2013) oOHapyXeHHUs
He(TAHBIX IUIEHOK Ha BOAHOH  IOBEPXHOCTH, BKJIIOYAIOIHUI B cebs
YCTaHOBKY B paiioHe 06cieTyeMoi akBaTOpHH IOTIONHUTEIEHOTO ACCHBHOTO
PaavoNIOKalAOHHOTO OTpaXkaTeJs (TTPJIO) c BO3MOXXHOCTBIO
Iepe0TpaXKeHHsl, TOCTYNAIONIMX Ha HErO PaHOMMITYJIECOB OT paJIMOJIoKaTopa
¥ MODCKOW TOBEPXHOCTH B CTOPOHY  pajiHOJIOKaTopa, o0ydeHue
MCCIENyeMOT0  y4acTKa BOJHOH IIOBEPXHOCTH — PaHOHMITyJIbCaMH  C
FOPU30HTAIBHOM MONApH3aUMeH, MPHEM M PErMCTPallMio  OTPAXKEHHBIX
3XOCHIHAJIOB, HAKOIUIEHHE aMILTHTY/ IPUHATHIX 9XOCHIHAJIOB M HX II€peCeT
B 3HaueHWs yAedbHOH JGQEeKTHBHOH IUIOMAAH pacCesHHA (OI1P) nus
3JIeMEHTa MPOCTPAHCTBEHHOTO pa3pelleH s, COACPKAIEro JOTOTHATENBHbIH
IIPJIO, (uUIBTPaUMIO 3HAYCHHMH YyJeIbHOH OIIP s ydyeTra MCKAXEHHI,
CpaBHEHME C IIOPOTOBBIM 3HAYEHHEM  BEIUIHHEI ynenpHoi OIIP  mns
3lleMEHTa HPOCTPAHCTBEHHOTO paspelleHds, COACPKAIILTo IMPJIO pn4

obGHapyXeHHUs HE(QTSHBIX MIIEHOK Ha BOJHO#M MOBEPXHOCTH.
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CyIIeCTBEHHBIM HEJOCTaTKOM IQHHOTO criocoba-aHanora sIBJISETCS
HeGonplIas 30Ha 0OHapyxeHHs HeQTAHBIX MIICHOK Ha BOAHOM TIOBEPXHOCTH,
ompefieNsieMas PacCTOSHUEM OT pafMonoKaTopa .o [TPJIO u COCTOSHHEM
MOpCKO# MOBEPXHOCTH, [PH ITOM MECTO Pa3MCINECHHU pagMoyIoKaTopa —
(ukcupoBaHHOE (KECTKO3aKpEIICHHAA 6ypoBasi IUIaTGopMa WM 3€MHast
nosepxHoct), a IIPJIO ynepxusaerci B 3aJJaHHOM TOYKE BOJIHOH
TIOBEPXHOCTH SIKOPHBIM YCTPOHCTBOM. Vka3aHHBIH CIIOCO0-aHAIOr MO3BOJIAET
0GHApYXMBATH IUICHKH HE(QTH TONBKO B MOPTOBBIX aKBATOPHIX HIH B MecTe
066 He(TENPOAYKTOB B OTKPBITOM MOpE, HCKIIOYas BO3MOXHOCTH
nepememenus paguonokaropa u ITPJIO B mpocTpaHCTBE.

HauGonee OGNM3KHM AHAJNOTOM IO TEXHHYECKOH CYIHOCTH K
mpeyiaraeMoMy Croco0y ABJIAETCA croco6 o6HapyxeHHs HeQTAHBIX ILUICHOK
Ha BONHOH TOBEPXHOCTH C IIOMOIUBIO PaqHOJIOKATOPA (Patent US, Ne
4933678, GO1S 13/00, 1990). B crocoGe-npoTOTHIIE OCYIIECTBIIAIOT 0030p
BOJHOM TMOBEPXHOCTH TNpH MBIDKEHMH [EPBOro CyiHa C IIOMOILIBIO C
TTOMOIIIBIO PAJIMONIOKATopa Kpyroporo 063opa, MpH 3TOM MOC/IEA0BATENEHO
BBIIONHSIOT OONyYeHHe OOCIelyeMOro YydacTKa BOJHOH IIOBEPXHOCTH
paJMOMUMITYJIECAMH C TOPH3OHTAIbHOM TNoJsApHU3aniel, BBIMONHSIIOT PUEM U
PETVCTPAIHMIO OTPAXKEHHBIX IXOCHIHAJIOB, MEPECHET aMILTATYA OTpaKeHHBIX
SXOCHTHANIOB B YACNbHYIO 3(Q(EKTHBHYIO IUIOMAAb PACCESHUA I KaXA0TO
IIPOCTPAHCTBEHHOIO JJIEMEHTa Pa3pelleHus, IPOU3BOMAT (GHIBTPALMIO
spaueHuil yenbHOM 9(deKTHBHON IUIOMamM paccesHud A ydera
MCKA)KeHHi, BHIIONHIIOT CPaBHEHHE C IOPOrOBBIM 3HAYECHHEM BEJIMIHHBL
yaenpHOM 3(QQeKTUBHON IUIOMAAM PacCesHUA JUIA o6HapyXeHUs HEPTAHBIX
IJIEHOK Ha BOJHOU IIOBEPXHOCTH.

CylecTBeHHBIM HEJI0CTaTKOM JaHHOIO cnoco0a-mpoTOTHIIA SABJISETCA
Majias [POM3BOAUTENBHOCTE IIOWCKA HedTAHBIX IUIGHOK Ha BOJHOH
MOBEPXHOCTH, OOYCIOBICHHAs MAIBIMH pasMepamu 30HBI OOHapyXEHHSI.

3oHa OOHApYKEHHs PaJHOoIOKaTopa KpyroBoro 0630pa NpeCcTaBiAeT coboH
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OKDYXHOCTb, PafiyC KOTOPOH OmpeAeNAeTcs NATBHOCTBIO OOHAPYXEHUS

He()TENPOAYKTOB Ha BOJHOH NMOBEPXHOCTH.

3anaueii w300peTeHUs sBiIseTCA paspaborTka crrocoba oOHapyXeHHs
HeQTAHBIX IUICHOK Ha  BOJHOH  MOBEPXHOCTH  PaJHONOKATOPOM,
oGeceynBaIomero GOMBIIyIO MPOM3BOUTENPHOCTD MOKCKA HEQTEIPOTYKTOB
CpaBHEHHIO C U3BECTHBIMH CIIOCOOaMH.

TexHWvecKHi  pe3yNbTaT COCTOMT B  TOBBIICHMH  JAJIBbHOCTH
oGHapy)keHHsi IUICHOK He(TM Ha BOJHOH MOBEPXHOCTH IIpH obecnie4eHUH
BO3MOXKHOCTH  OJHOBPEMEHHOro  I€peMeIleHHs B NPOCTPAHCTBE
paJIHONIOKATOPa M MTACCHBHOTO PA/IHONOKAHOHHOT0 OTPAXKATEIIA.

Jlns obecrieyeHns yKa3aHHOrO TEXHHYECKOIO pe3ysprara B H3BECTHBIN
croco6 oGHapykeHHs HE(TAHBIX IUIEHOK Ha BOJHOH  MOBEPXHOCTH, B
KOTOPOM: OCYIIECTBISIOT 0030p BOJHOH MOBEPXHOCTH IpH JBIXCHIH
TIepBOro Cy[Ha C IIOMOLIBIO PaJHOJIOKaTopa KpyroBoro o630pa, MpH TOM
[TOC/IeIOBATEIBHO BHIIONHSIOT 00IydeHHe obCiIefyeMOoro ydJacTka BOJIHOM
IIOBEPXHOCTH  PaJHOUMITYJIbCAMH  C FOPU3OHTAIGHON  MOJIpHU3alieH,
BBITIOJIHSIOT NPHEM M DPErUCTPAIMIO OTPaXCHHBIX JXOCUTHAJIOB, NEPECHeT
AMILTATYJL OTPKEHHBIX OXOCHTHANOB B YAEIbHYIO 3QQEeKTHBHYIO ILIOMIANb
paccesHMS Ui KaKAOro MPOCTPAHCTBEHHOTO IEMEHTAa  PaspeIlCHHA,
NPOM3BONAT (UIBTPALMIO 3HA4CHHH yaensHo# 3(QQEKTHBHOH TIOMAnH
paccesiHEsL Ul ydeTa HCKaXCHWH, BBINOJHSIOT CPaBHEHUE C ITOPOrOBBIM
3HaYeHMEeM BEJUYHMHBl YAENbHOM 3(h(EeKTUBHON IUIOMIANM paccesHud M
o6HapyxeHHs HeTAHBIX IVICHOK Ha BOJHOH MOBEPXHOCTH, BBEACHLI HOBBIC
NpPH3HAKHA: YCTAHABIUBAIOT Ha BTOPOE CYJHO 0 OCYIIECTBICHHA o630pa
BOJHOM MOBEPXHOCTH IaCCHBHBIA PaIMONIOKALIMOHHBIH ~ OTpaxareiab ¢
BO3MOYHOCTBIO [IEPEOTPAKEHUs MOCTYTAIOIIMX HA HETO PaHOUMITyIIECOB B
CTOpOHY PaIHOJIOKaTopa, pasMelIeHHOro Ha NepBOM CyZHe, MOJy4alT OT
JaTIAKa CKOPOCTH BETpa 3HAYEHHME CKOPOCTH IPUIIOBEPXHOCTHOTO BETPa B

o6cne,uyeM0171 aKBaTOpHH, paCC‘II/ITBIBaIOT CpeI[HeKBaleaTI/I‘ICCKOC
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OTKJIOHEHHE OpJAMHAT BOJHOM MOBEPXHOCTH B obcreyeMoit aKBaTOPHH,
BEIUMCIISIOT  3HaueHWe  KOTEPEHTHOM  KOMIIOHEHTBI  KOMILUICKCHOI'O
Ko3b(DHIMEHTa OTPaXKEHHs, PACCUATHIBAIOT  3HAYCHHC 3¢ $eKTHBHOM
IO pPACCESHHs] ITACCHBHOIO PajHONIOKAIIMOHHOTO OTpaxare/d Il
BOJHOM MOBEPXHOCTH Ge3 He(TSIHOH IUIEHKH, BBINOJHAIOT pacieT CyAOBOro
PACCTOSHHUS MEX/LY IIEPBBIM CY/IHOM M BTOPHIM CYJIHOM, [IEPEMEIIAIOT TICPBOE
CYZHO M BTOpOE CYIHO NapajUleibHBIMH KypcaMd Ha CyOBOM DacCTOSHHMH
Apyr OT Apyra ¢ OIMHAKOBOW CKOPOCTBIO, Ha MEPBOM CyIHE NPOH3BOJAT
HAKOIUIEHHEe AaMIUTUTYJ TPHHATBIX PaJMOJIOKaTOPOM 3XOCUTHAIOB M HX
rmepecyeT B 3HA4YEHMs YIENbHON S(QQEeKTHBHOH IUIOMIAAM PACCEAHUA UL
3MEeMEHTa MNPOCTPAHCTBEHHOIO paspelleHus, CONEPXKaIlero TIaCCUBHBIH
PaHOJIOKALHOHHbIN OTpaXkaTelb.

Takum obpasom, ucronszoBanue ITPJIO, ycTaHOBIECHHOrO Ha BTOPOM
CyAHE, TMO3BOJET  YBENMYUTh  JAIBHOCTH obHapyXXeHHs  IUIEHOK
He)TENpPOAYKTOB Ha BOAHOH TOBEPXHOCTH C MOMOLIBIO PAafMONIOKaTOpa, 2
MCIONB30BaHHE BTOPOTO CyAHA IMO3BOJIACT IEPEMEINATh I[MPJIO B
IPOCTPAHCTBE, @ BMECTe C HHM M 30HYy OOHApyXeHHs, HTO MOBBILIACT
IIPOU3BOUTENBLHOCTD TOKCKA.

Peausanus JaHHOTO crocoGa moscHsercs ¢urypoit. Ha  ¢urype
IOKa3aHa TeOMeTpUs 3aja4d 00630pa BOJHOW MOBEPXHOCTH C MOMOIIBIO
pajHoIoKaTopa 3 Kpyrosoro 0630pa, yCTaHOBIIEHHOrO Ha IEPBOM Cy[iHE 1,
[TPJIO 4 pa3MelleH Ha BTOPOM CyIHe 2.

[TpenoXeHHBIH cr1ocob peanu3yeTcst CleayoIHIM o6pa3oM: Ha NEPBOM
cynHe 1 pasMelIaloT pajmroNoKaTtop 3 KpyroBoro o630pa (cM. durypy), Ha
BTOPOM CyIHE 2 MO OCYIIECTBICHHS o030pa BOJHOH IOBEPXHOCTH
ycranapnusatoT 1IPJIO 4 ¢ BO3MOXHOCTBIO NEPEOTPAKECHHA, TIOCTYAIONIHX
Ha HEro paJHOMMIIYJBCOB B CTOPOHY PajJHOJIOKaTOpa, PasMEIICHHOTO Ha
nepsoM cyase. ITPJIO 4 ycraHaBnMBaiOT Ha LITAHTE, XECTKO 3aKperIeHHOH

Ha nagy6e BTOpPOro Cy/iHa 2, Ha BBICOTE OTHOCHTE/IBHO nanyObl He MeHee 3 M.



HOI[y‘-IaIOT 3HadYeHHEe CKOPOCTH IIle'IOBCpXHOCTHOl"O BCTpa B

06CJIeIIyeM0ﬁ aKBaTOpMM OT AaT4YHKa CKOpPOCTH BE€TpA, YCTaHOBJICHHOI'O Ha

nepBoM cyaHe 1.
IlepecuynTHIBAIOT 3HAYEHHE CKOPOCTH NPHIOBEPXHOCTHOrO BETpa B

CKOpOCTb BeTpa Ha BeicoTe 19.5 M oT BOJHOM MOBEPXHOCTH:

u 19.5

=—lg 3 ;
0.4~ 0.0000684/u +0.00428u~ —0.000443

U (1)

rne u - CKOpoCTtb IMMPUITOBEPXHOCTHOTO BETpa.

PaccuuThIBalOT CpEAHEKBaApPaTHIECKOC OTKJIOHEHHE OpAHUHAT BOJTHOMU

IIOBEPXHOCTH B O6CJIBJIYCMOﬁ aKBaTOpHHU.

5=, /(ocU4/4Bg) : 2)

rie U - ckopocTh BeTpa Ha Boicote 19.5 M, B=0.74, a=0.0081, g= 9.81.
3amaloT AMANa3oH 3HaueHWi paccTosHMA R OT pajguosokaropa 0

ITPJIO, paBHEIi OoT 1.5 kM 10 15 KM C AUCKPETHOCTBIO 1 M. Tako¥ auana3zoH

ompe/ieNnseT TPaHULB! 3HAUYeHHH AIbHOCTH OOHAPYKEHUs HE(DTAHBIX IJICHOK

Ha BOIIHOﬁ IMOBECPXHOCTH. PaccuutsiBarot YTOJI CKOJIb)KCHHA:

0,(R) =arctg (h+H)[R], 3)
rie h — BHICOTa YCTAaHOBKM aHTEHHBI pamuoinoxaropa; H — BbICOTa
ycranoBku IIPJIO Haj BOOHOH IOBEPXHOCTBIO; R - paccrosHue OT
pammonokaropa ao ITPJIO.

BbIUHCIIIOT KOTEPEHTHYIO KOMIIOHEHTY KOMIUIEKCHOTO KO3(dHuIMeHTa

OTpaXXeHHUs VIS TOPM3OHTAIBHON MOJIAPU3ALNH:

[';(R)=exp(ir)-exp [—S(ns sinGl(R)/k)ﬂ , 4)

raec 91 — yroja CKOJIBXXCHUS, A — JUIMHA BOJIHBI U3JTy49a€MBbIX

paIII/IOJIOKaTOPOM 3JIEKTPOMAarHUTHBIX BOJIH, i - MHUMAas €JUHHULIA.

PaccunThiBaroT 3HadeHue DIIP 11 BOAHOW NOBEPXHOCTH 0e3 HedTAHOU

TUICHKH JJIs1 FOpH3OHTaJIBHOﬁ NoJIApu3aluu:
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exp(—zikHsinel(R))+r%(R)exp(zikHsinel(R))+2rk(R)|2,

()

rne H - BoicoTa ycranosku ITPJIO Haj BOZHOW MOBEPXHOCTHIO; k=Q2n/ A) -

Csc(R)=0,

BOJHOBOE 4HUCIO; 0, - 3Hauenue OIIP ITPJIO B ¢BOOOJHOM IIPOCTPAHCTBE.
Ormpenensior CyH0BOE PpacCTOsHHE R, MeXAy MNCpBhIM CYAHOM u

BTOPHIM CyJIHOM, KaK pacCTOSHHE OT paJHOJIOKaTopa 3 nmo ITPJIO 4, mpu

xotopoM JITP ITPJIO 4 6yner MakcHMaJlbHa:

R, =argmax[o,(R)]. (6)
R

O003HaUUM MAaKCHMMaJIbHOE 3HA4YCHHUE JIIP ITPJIO 4 B auamnasoHe

pacCTOSHUH OT pafHONOKaTopa 3 go MPJIO 4 kak Op,, - Cynmosoe
paccTosHEe R, MeXTy TNEpBbIM CyJHOM W BTOPBIM CY[HOM €CTb JATBHOCTD
06HapyKeHHs TUIEHOK He(TH Ha BOJHOH IOBEPXHOCTH NMPH HCIIOIB30OBAHHH

[TPJIO.

PacCUMTHIBAIOT IIOPOTOBOE 3HAYCHHE YHAENBHOM OIIP nns yrioBOro
HampaBienus, cofepxamiero [TPJIO 4:

6, =[Gmax. -c0s81(Ry)]/[co - T+ Ry -18(0-5087)], (7)
rae ¢cog — CKOpPOCTb cBeTa B BaKyymMme; 1 — JUTUTEJIBHOCTD pannonMnynLca B
usnydeHuu; AO, — IIMpMHA JHAarpaMMBl HAaNpaBICHHOCTH aHTCHHBI
paauonokaropa B a3iMyTaIbHOM IUIOCKOCTH; R, — CyHnOBOC DAacCTOAHHE
MeXay nNepBbIM CYAHOM H BTOPBIM CyAHOM.

HepBoe CyaHo A BTOpPOE CyAHO JBHIKYTCA Hapa.IUIeJIBHBIMI/I KypcaMH Ha
CYZIOBOM PAacCTOSHHH ApYr OT JApyra ¢ OIMHAKOBOM CKOpOCThIO. BTOpoe
CY/(HO MOXET JIBUTaThCA Kak C JIEBOro, TaK M ¢ MpaBoro GopTa nepBoro CyaHa.

IpomssonsT  obsydyeHHE PaJMOJIOKATOPOM o0cieryeMoro y4actka
BOJIHOM TOBEPXHOCTH PaJHOMMITYJIECaMU € FOPH30HTANIBHOM MOJsIpH3alye.

BrLINOJHAIOT IPUEM H perucTpanuro OTpaXXCHHBIX 3XOCHTHAJIOB, ITPOU3BOAAT

HaKOIUIEHHE aMIUTUTYJ MPHHATBIX 9XOCHUTHAJIOB M HX TIEPECUYET B 3HaUYCHUA
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yaensHo# DITP 11 K&XIOTO S/EeMEHTa NPOCTPAHCTBEHHOrO paspelieHis o
dopmyne

o° =[(4n)3 P,r4] / [12RG4) ®)
rae r — paCCTOSIHI/Ie oT paIlHOJIOKaTopa J0 y4JacTKa MOpCKOﬁ HOBerHOCTI/I;

G — k03Q(dHIUMEHT YCHIECHUs aHTCHHBI PaJHOJIOKaTOpPa; P, — MOIIHOCTD
PUHATHIX JXOCHTHANIOB; F; — MOIIHOCTh H3IYYCHHOTO CHIHaua, A -

IUIOLLAJb dJIEMEHTa MPOCTPAHCTBCHHOTO paspelicHus.

3nauenue A ompenensor no Gopmyie:
A= [(cotrtg(O.SAez))/ cos(arcsin A/ r)):l 9)

Janee BHIMOJIHAIOT (QUIBTPALUIO 3gaueHui ynensHoi OIIP s ydera
HCKaKeHUH, O6HapyXeHHe He(QTSHBIX IUIEHOK Ha BOJHOH MOBEPXHOCTH
[IPOM3BOJIAT MO MPEBBIIIEHHIO [IOPOrOBOTO 3HAYECHHA BETHHHBI yIAeTBHOM

OIIP. Jina yrjioBOro HampaBiieHHs, COAEpPXKaIero ITIPJIO 4, B KayecTBe
IIOPOrOBOTO 3HAUEHHs MCTONB3YIOT 3HaYCHHE afc, onpezeisieMoe GopMyIIoi
(7). Jna OCTalbHBIX YIJIOBBIX HalpaBlieHHH B Ka4yeCTBE IIOPOroBOro
3Ha4eHMs WMCIoNb3yloT 3Hadenne OINP BOAHOH MOBEPXHOCTH 0e3 IUIEHOK

HedTenpoayKTOB.

TMokakeM BO3MOXHOCTh IOCTIDKCHHS! YKa3aHHOIo TEXHHYICCKOro
pesynbTata. IIpM NpSMONMHEHHOM IBIKEHUH C MTOCTOSIHHON CKOPOCTBIO
nepsoro cyaHa 1 Ha paccrosuue L (cM. ¢urypy) mpu HCIONB30BAHUH TOJIBKO
paJiHoNOKaTOpa KpyroBoro 003opa miomanb obcremyeMoii TTOBEPXHOCTH
COCTaBJISET:

Si=(L+2Ry)-(2R1), (10)
rae R| - RaTBHOCTb OOHAPYKEHHUs ILTCHOK Hed)TH Ha BOJHOW MOBEPXHOCTH.

[Ipy WCHONB30BaHHH BTOPOro CyAHA 2 c¢ IIPJIO 4 momans

06cieTyeMoi BOAHOMH MOBEPXHOCTH COCTABIIACT:

Sz=(L+2R1)'(R1+R2), (11)
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rae R, — DATBbHOCTh OOHApYXKEHHS IUIEHOK HedTH Ha BOJHOH MOBEPXHOCTH

npu ucrnonszosanuy [TPJIO.

[IpoM3BOMMTENBHOCTh ~ TIOMCKAa  Ompejensiercs — Kak  IUIOMIAih
ofciegyemoif  IIOBEDXHOCTH B €IHHHMIy ~ BPEMCHH. OrneHnM
IPOM3BOAMTENLHOCTh ITIOMCKA, HOCTHraeMylo MpeajaracMbiM criocoboM ¢
MIOMOILBIO COOTBETCTBYIOLIETO ko3¢ duMeHTa yBETTMYEHHS
TIPOU3BOUTENHHOCTH TOKCKa Ky

S, _Ri+Ry _Ri+aR, 1+a

, (12)
S, 2R 2R, 2

KV=

rae a = R, /R, - napamerp, BBIp)XaIOINH yBEINIE€HUE NaIbHOCTH

0OHApYKEHHUs IUIeHOK He(TENPOTYKTOB Ha BOAHOH MOBEPXHOCTH 33 CHET

npumerenus [TPJIO.

OlieHHM 3HaYeHHe [apaMeTpa a i npejcTaBuM (8) B CIeyIomeM BUJe:
o0 = Brt /4, T B=[(4n)3p,]/[x26213,]. (13)

JlapHOCTh OGHApyXeHHs HEeQTAHOH IIIEHKH Ha MOPCKO# MOBEPXHOCTH
PaJIHOJIOKaTOPOM KpyroBoro o6sopa 6e3 ucnonssosanusa [IPJIO cocrasisier
Ry =1xm. Ilpu cKOIB3AMKX yriax o6iydenus u mpu A= 3 cm yaensHas OI1P
MOpPCKOH TIOBEPXHOCTH C HedTaHoit mienkoi (Jleoutsee B.B., Bopoaun
M.A., UrnateeBa O.A. BucratHveckue AuarpaMMbl pacCesHHs MOPCKOH
TIOBEPXHOCTH, TOKPBHITOH MOHOMOJIEKYJIADHOH ~He(TSHOH IUICHKOH //
Pamuorexuuka, 2012.Ne7. C.42-43) s rOpM30HTAIBHON MOJISpH3aliH

cocrapiset -78 b npu ckopocTy BeTpa 2 M/C.
[Ipy 3HaYeHMAX MAPaMETPOB T= 500 1077 c, ABy = 1°, h=15 M,
TUIMYHBIX IJIS CYJOBBIX PaJHOJIOKaTOPOB KPyroBOro 0630pa, Ha pacCTOSHHUU

r=R = 103 m nomyum 6; =0.86°, Toraa u3 (13) 3Hauenue B = 2.08-10717
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SOIMP yuacTka MOPCKOH MOBEPXHOCTH CBsi3aHa C yaensaoit  OIP
cooTHomerreM (CIPaBOYHHK [0 PajHONOKalKK o ped. M. Cxonnuka. Tom
1.0cHoBrI paguonokanyu. M.: Cos. paauo, 1976, C.321):

c=0"4. (14)

Vuursias (13) u (14), KanbHOCTs OOHAPYXCHHUS He(TAHOH IUICHKH Ha

BOJHOM MOBEPXHOCTH:
Ry = ,4/0/3 . (15)

Ipu ucnons3osanuu ITPJIO ¢ OIIP =10 M2 ANBHOCTh OGHApPYXEeHUs
He(TAHOM TUIEHKH COCTaBisieT Ry =2.63kM, TOrJa 3HA4YCHHE I[apaMeTpa

a= R, /R =2.63, Ipy 3TOM 3HAYCHHE xo>p¢unuenta Ky =1.82 mo dopmyne
(12).

B pesynbTare MOJYYaeM, YTO MPOM3BOMHTENBHOCTE IOUCKA HEeTAHBIX
ITEHOK Uis Ipeiaraemoro croco6a Gosbie B 1.82 pasa Mo CpaBHEHHIO C
TIPOM3BOMTEIBHOCTHIO COCOGA-NPOTOTHIIA 32 CYET MCIHONB30BAHNS ITPJIO,
YCTaHABIMBAaGMOIrO0 Ha BTOpOM  CYJHHE, KOTOPBI IepeMellaercs B
IPOCTPaHCTBE CHHXPOHHO c riepeMeleHHEM paIHoJIOKaTopa,

YCTaHOBJICHHOI'O Ha IIEpBOM CYZHE.

Wcnons3osanne Ttperbero cymaHa ¢ IIPJIO ¢ mnenbio MOBBIMICHUS
IIPOM3BOIUTEIBHOCTH ITOUCKA SBJIAETCA IKOHOMUIECKH HelenecooOpasHbIM.

TakuM 06pa3oM, TEXHHYECKHH Pe3y/IbTaT H300PETEHHs IOCTHTHYT.
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®OPMVYJIA U30BPETEHHA

Crioco6 oGHapyxeHus He(QTAHBIX IUIEHOK Ha BOJHOH MOBEPXHOCTH, B
KOTOPOM: OCYLIECTBJIIOT 0030p BOJAHOH MNOBEPXHOCTH TIPH JBIKCHHH
TepBOro Cy[Ha C IOMOLIBIO PafHOJIOKAaTOpa KpyroBoro o030pa, IpU ITOM
[OC/Ie0BATENLHO BBILIONHAIOT 06NyYeHHe OOCIELYeMOro y4acTKa BONHOH
[IOBEPXHOCTH  PaJHOUMITyJIbCaMH  C FOPU3OHTAIBHON  MONApU3aLMeH,
BBIMOJNHSAIOT NPHUEM M PETHCTPALMIO OTPaXXEHHBIX 3XOCHTHAJIOB, NEpPEeCHeT
aMILTMTYJ] OTPaXXCHHBIX 3XOCHUTHAIOB B YICIbHYIO 3¢ (GEKTUBHYIO IUIOIAAb
paccesHusL s K&XJOTO MNPOCTPAHCTBEHHOTO 3JIEMEHTa  paspelleHHs,
NPOU3BOAAT (UIBTPALMIO 3HAYEHHH YIeNbHOH 3¢QpexTHBHOH IIOIIAAN
paccesHEsL JUIs ydYeTa HCKaKEHWH, BBIOJHAIOT CPaBHCHHE C MOpOTOBbIM
3HaueHHeM BEIHYMHBI yIeNbHOH SPGEKTUBHON IUIOIAAX paccesHus Ui
oGHapyXeHHUs He(TAHBIX TLIEHOK Ha BOXHOH MOBEPXHOCTH, OMIUNAIOWUICA
mem, Ymo YCTaHABIUBAIOT Ha BTOPOE CYAHO N0 OCYIICCTBIICHHUA o630pa
BOMHON [IOBEPXHOCTH TAacCHBHBIA DAJMONOKALMOHHBIA OTpaxarens ¢
BO3MOXHOCTBIO [IEPEOTPaKEHHs MOCTYMAIOINX Ha HETO paJHOUMITYJIECOB B
CTOpOHY paIHMOJIOKaTOpa, PasMEIIEHHOr0 Ha IEPBOM CY[HE, MOJTyHaloT OT
JaTYUKa CKOPOCTH BETpa 3HAaUeHHWE CKOPOCTH NPHIIOBEPXHOCTHOTO BETpa B
obciegyemon aKBaTOPUH, PacCUHUTHIBAIOT CpeIHEeKBapaTHIECKOe
OTKIIOHEHHE OpPAMHAT BOIHON IOBEPXHOCTH B obcCienyeMoi aKBaTOpHH,
BEMMHCISIFOT  3HAYEHHE  KOrepeHTHOM  KOMITOHEHTHl ~ KOMILJICKCHOIO
Ko3(QdHUIEEHTa OTPAXEHWS, pPAaCCUMTHIBAIOT  3HAYCHHC 3¢ eKTHBHOM
[IOWa# PACCESHHUs NacCHBHOrO pPajHOJIOKAIIHOHHOTO OTpaXaresd i
BOZHOI MOBEPXHOCTH 63 HEQTAHON IUICHKH, BBINOJHSIOT pacieT CyROBOrO
PACCTOSHMS MEXAY IEPBBIM CY/THOM 1 BTOPEIM Cy/THOM, [IEPEMEIIAIOT NIEPBOC
CYZHO M BTOpOE CyIHO MapajlleJbHBIMH KypcaMu Ha Cy[NOBOM PacCTOAHHH
ApYr OT Apyra ¢ OJZHHAKOBOH CKOPOCTBIO, HA IEPBOM CyIHE MPOM3BOAST
HaKOIUIEHHe AaMIUIATYJ TPHWHATBIX PaJroJIOKaTOPOM 3JXOCHUTHAIOB M HX
mepecyeT B 3HAYEHHs yJAeNbHOH >GGeKTHBHOH MIIOM@AH PacCCesHHs I
3JeMeHTa MPOCTPAHCTBEHHOTO pa3pelleHus, COACPHKAIIero [1aCCUBHBIN
PaJIMONIOKALMOHHbIA OTPaXKaTEb.
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