CurHanbl reopapapa.
Cuenannt 2eopadapa 8 npogooawUx cpedax.

PafOBOJIHEI OTHOCATCSL K 3J1€KTPOMATHMTHBIM KOJE€GaHUAM, HO HE
BCE 27IeKTPOMAarHMUTHLIE KOJieGaHuUsI OTHOCSATCS K paluoBOIHaM. OTanyu-
TeJIbHBIM NPU3HAKOM DPATUOBOJIHBI SIBJSETCS HATMYME TOKA CMEILIEHHUS.
DTOT TOK BBEIEH B JIEKTPOIMHAMUKY MaKCBEUIOM, €ro ILIOTHOCTh B
BaKyyMe onpenensercs: GopMyJIoii: '

- oE '
Js =& | (1)

3aech JS - TUIOTHOCTh TOKAa CMEIICHMUS, &£, ~ OJUINIEKTPUUICCKAs NIPO-

HULAEMOCTb BakyyMma, FE - BEKTOD HaHpH)KeHHOCTI/[ 3JIEKTPUUYECKOTO
noiuda, f - BpeMms.

IIpumMepoM TOKa CMEUIEHHS MOXKET CIYXKHUTh npoxoxa[eHMe nepeMeH-
HOTO TOKA Yepe3 KOHIEHCATOP, MEXAY 00K/1aaKaMU KOTOPOro HOCHTENIEH
3apsgia HeT.

[TI0THOCTB TOKA MPOBOAUMOCTHU J » BCpele, TIe eCTb HOCUTEJH 3a-
psza, onpeAesseTcs Apyroi Gpopmysoii:

J,=0E, )

rie O - MPOBOIUMOCTH CPEHBL.
B 3aKOHE MOJIHOIO TOKA, SBJSTIOILIETOCS COCTABHOM YacCThiO CH-
CTeMbl ypaBHEeHMIT MakcBe/ia, 06a ToKa y4acTBYIOT HA paBHBIX ITpaBax:

s

rot H =809§+O'E 3)
_ ot
Ho B BOJTHOBOM ypaBHEHMH, TIOJIyYa€EMOM U3 CHCTEMBI 3JICKTPOAUHA-
MMYECKHX YPaBHEHUM, OHH YYaCTBYIOT MO-Pa3HOMY U ONPENEISIIOT pa3-
JIMYHbIE MEXaHH3MBI PACIIPOCTPAHEHUS 3JIEKTPOMATHUTHON SHEPIUH.
BosiHOBOE ypaBHEHME JJ1S1 HANPSDKEHHOCTH  3JIEKTPUYECKOro M0Jd B
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cpenax ¢ MpOBOAMMOCTBIO MMEET BUI:
2
V- o =0 )

3mech & - OTHOCUTEJIbHAA OMIJIEKTpUUYECKast IPOHULIAEMOCTb Cpelibl,

M, ~-MarHMTHasi IPOHULIAEMOCTDb BAKyyMa, C - CKOPOCTb CBETA.

Juddepenunansioe YPapHenue B YActHbIX [IpousBoaHbix (4) (B
CTYIEHYECKOM TEPMUHOJIOTHH «1ypyar») UMEeT Clle/bl ABYX yDABHEHHIA:
ypaBHeHMs1 JlanambGepa, B KOTOPOM OTCYTCTBYET IiepBasi MPOM3BOAHAS
10 BpeMEHH, U ypaBHeHUs1 UG y3UH, B KOTOPOM OTCYTCTBYET BTOpas
MPOM3BOAHAS IO BpEMEHM. DTH YPaBHEHUS ABJISIIOTCS KJIIACCUYECKUMU U
MoaApoOHO U3YYEHBI.

VpasBHeHue Jdanambepa ONMMebIBaeT 3J1E€KTPOMATHUTHBIE BOJTHOBBIC
MpOLIECCH, B KOTOPBIX CYIIECTBYIOT TOJIBKO TOKH CMELIEHMs. DTO MPHU-
onvxkeHue sl 1Moy IToIMOCKOBBSI XOpOLIO paboTaeT Ha 4acTorax
peiie 50 MITi. Ho ¢ moHMXeHUEM 4acTOThl HW/WIM C IMOBBILIEHUEM
NPOBOAMMOCTH HaYMHAIOT MPOSIBJIATHECA IIPOLIECCHI, CBS3aHHBIE C IPO-
BOIMMOCTBIO CPEABl M ONIUCHIBaeMble ypaBHeHHEeM IUddy3uun (WM ypaB-
HEHMEM TEIUIONPOBOAHOCTH, KOTOPOE MMEET Tako# xe Bull). B reodpusu-
Ke npouecc auddy3un 3J1eKTPOMArHUTHOTO TT0JIS B IMPOBOISIIYIO Cpesy
MCMONB3yeTCsl B METONE CTaHOBIeHUs Tonis. DU3nyeckue NpoLecchl,
npoucxonsaume Mnpu auddy3nn, UMEIOT APYIyo PU3NUYECKYIO TIPUPOLY,
Y CYLIECTBEHHO (Ha Mopsiiku!) MelIeHHee, Y4EM paJOBOTHOBbIE.

BiausHue NpPOBOOMMOCTU TIPOSIBISIETCS B OMUYECKOM ITOTJIOLIEHUH
(3aTyxaHMM) pagvOBOJIHBI M B MOSIBJIEHUU HETIOCPEACTBEHHO 32 paiuo-
CUTH/IOM A1 PY3MOHHON KOMIIOHEHTHI B BUIIE «XBOCTOB» (WJIM «TSIHY-
4yeK»), IPOLieCC BO3HMKHOBEHHS KOTOPBIX MOKa3aH Ha pHc. 12-15.
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Puc. 14. ITposodumocms cpedst 0.04 Cum/m.
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Puc. 15. Iposodumocms cpedvt 0.06 Cum/m.
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Andbdy3uoHHbI «XBOCT» CUTHAIa UMEET 3HAaK 3KCTpeMyMa Ipeliie-
CTBYIOLUETO €My PaAMOCUTHaia. ¥ CUMMETPUYHOTO PaANOCUTHAJIA, KOTIa
BEJIMYMHA MAKCUMyMa U MUHMMYMa OJMHAKOBA IT10 BEJIUYHMHE, «XBOCT»
OTCYTCTBYET.

«XBOCT>» MMEET OYEHB OOJIBLIYIO ITUTENTLHOCTD (HAMIPUMED, MIJLUTH-
CEKYHABI), ¥ 3a()UKCUPOBATH €TO BECh LIEJMKOM FeOpagap He MOXET W3-
3a OrpaHMYEHHOrO BPEMEHHU IIpHEMA, €CIU Obl JaxKe BXOAHBIE LIEIH TIPHU-
€MHMKa MPOMYCTUJIM €r0 Ha BXOX perucrparopa. Ho Hamm npueMHUKH
M0 BXOIYy MMEIOT (GUIBTP BEPXHUX YACTOT, KOTOPHI o6pe3aer ero Ha
JUTUTEIBHOCTH OKOJIO MUKPOCEKYHABI. [103TOMY MBI PUKCHUpYEM TOTHKO
HA4ajio «XBOCTa», UMEIOIIErO UCTUHHYIO aMIUTUTYLY, HO (YHKLHUS cra-
JaHus CUTHajla IUIS BCEX «XBOCTOB» OIMHAKOBA U OIPENEIISIETCS] TOJBKO
YaCTOTHBIMH XapaKTEpUCTUKAMU anTiapaTyphl, BKJIIOYasl aHTEHHBI.

Panyo u nuddysuoHHbIE CUTHAIBI OTUCHIBAIOTCS JIMHEAHbIM audde-
PEHLHMANBHBIM YpaBHEHHEM (4), IUISI KOTOPOTO BBIMOIHSAETCS MTPUHIUIT
CyNEPNO3ULIMU: BCE OHU CYMMMPYIOTCSI B COOTBETCTBMM CO CBOUM Bpe-
MEHEM IpuxoJa. OTo AEMOHCTPHUPYIOT puc. 16-19.

x10°

T. sec 2 10°

Puc.16. £ =9 0,=0 & =4 0,=0
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20 T T T T T T T

5 L L 1 1 I )
a 0.5 1 15 2 25 3 35 4

T. sec < 10°
Puc. 19. =9 0,=001 &=16 0,=0.01

Kak BHIHO M3 pUCYHKOB, Ha BPEMEHHOE IOJO0XEHUE U (POpMY pagu-
OCUTHAQJIOB, BO3HMKAIOLIMX MPU OTPAXCHUU OT TPaHMUUBL [ABYX Cpel,
KpOME aMIUTMTYbl, IPOBOJUMOCTD CJIOEB BIMSIHUSI HE OKa3biBaeT. B oT-
JIM4Me OT paguocurHaina, 1u¢Qy3uoHHbINH curHai ¢GopMHUpPYETCS HE Tie-
PEXOIOM MEXIy CJIOSIMM, a BCeli TOJIIEH CIOEB.

B reopanuonokanyyd BO3HMKHOBEHHME «XBOCTOB» CaMoO IO cebe He
SIBAISIETCSl KAKUM-TTUOO TIPUHIUITUATBHBIM TIPETBSITCTBUEM Il PElIeHUs
3aja4, XOTs U TOBOPUT O TOM, 4YTO B Cpele IMOBHIIICHA MPOBOAUMOCTD,
KOTOpasi IPUBOAMT K IMOBLIULIEHHOMY 3aTyXaHHIO PaJMOBOJIH.

Ha ¢done «xBOCTOB$ pagMOCUTHANBI, €CJIU OHU €CTh, JIETKO OOHapy-
KWBAIOTCS.

I[IpuMepoM MOTYT CJYXUTb pe3ylbTaThl OOCHEIOBAHUS MOPCKOTO
IHa TamMaHCKOro 3ajiMBa B HauIMX paboTax 1o KapTupoBaHuio Kumme-
puiickoro Bajia. Mopckasi BoAa ¥ JHO UMEIOT OY€Hb BBICOKYIO MPOBO-
JUMOCTb, TTPUBOMASILIMX K BO3HUKHOBEHUIO MOIIHBIX TU(PDY3HOHHBIX
CUTHAJIOB TIpSIMO B Hayajie pa3BepTKU. Ho moabop mopora OmHapHOR
pETUCTPAllMM HA YPOBHE BEJIMUMHBI OTOTO «XBOCTa», O3BOJIWJI IIOJyYUTh
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pe3yJILTaThl C OYeHDb XOPOIUIUM pa3pellicHUEM 110 BpeMEHHU Npuxoa pa-
AMOCHUTHAJA, U, COOTBETCTBEHHO, I10 INTyOUHE.

B ciyyae Halleil anmaparypbl «XBOCT» OKa3hIBA€T OMPEAEICHHOE He-
raTUBHOE BO3IEICTBHE, IOCKOJIBKY OH «oAOpackiBaeT» CUTHAJ B 001aCTh
GOMBIIMX 3HAYECHUIT HATIPSDKEHHOCTH TIOJIS, TI€ Y HaC YyBCTBUTEIIBHOCTD
HUXE, 9YeM B 00JaCTH MaJbIX TMOJiei: U3-3a HEOOXOAMMOCTH PETUCTPU-
pOBaTh CUIHaj B OOJIBLIOM AMHAMUYECKOM JMAIa30He Mbl IPUMEHSAEM
«KOMITPECCUIO» CUTHAJIA TIPK GOJTBILMX €TO BEIMYMHAX. DTOT HEMOCTATOK
MoXeT 6bITh ckoMIeHcupoBad AIIIl ¢ MaabIiM 1aroM IMCKpeTHU3ALUU
aMIUIMTYIbI.

OmnHakKo caMO HAJIMYHUE «XBOCTOB» TO3BOJISIET PaCLIMPUTh BO3MOXHO-
CTU TpubOpa: BO3HMKAET MPUHUMNUAIbHAA BO3MOXHOCTb ONPEAEIATDH
IIPOBOAMMOCTb T€OJIOTMUYECKUX CJIOCB.

ITpu nouckax KummMepuiickoro Bajia Ha JHe TaMaHCKOTO 3aJIMBa, Mbl
MOJIb30BATMCh MATHUTHOI Tepeaaroiieii ¥ MpUeMHON aHTEHHOM, cxeMa
KOTOpO# MokasaHa Ha puc. 20. Pojb BUTKOB MarHMTHOM aHTEHHBI BbI-
MOJHSIM paciipeieieHHbIe B IPOBOIALIEH MOPCKOM BOJIC JIMHMU TOKA.

JInHuy TOKA B
MOPCKOif BOAE

Kownreiinep
u3
JUBCKPHKa

MeTtannu4eckue
apbi-
3IEKTPOMABI

Mopckoe aHO

SIS

Puc. 20.

47



ITocne kaxmoro pabo4ero AHS MEIHBIC 3JIEKTPOAEI aHTEHHEBI NepeaatT-
YHUKa CTAaHOBWJIMCH 3€JICHBIMMU, a TIpU ero paboTe Ha 1apax MOXHO ObLIO
3aMETUTh My3BIPbKH KHUCJIOPOAA U BOJOPOAA — IIPOUCXOIUI DJIEKTPOJIM3
BOJBI. DJIEKTPOIM3 HE TTIOMeIlajl IIPOBEICHUIO paboT U MOJIYYEHHIO HYX-
HBIX pE3YJIBTaTOB, a NMPOoOJIEeMy OUUCTKU 3JIEKTPOIOB PeHIaIN TIPUBJIEYE-
HHEM CaMOM MOJIOAOM YaCTU apXeoJOrnYeCKOM 3KCITeIULIMH U HaXna4-
HOIi OyMaru.

HeobxonumMo paznuyats enie OJUH BUJ «XBOCTOB», KOTOPbIE CIIEOYIOT
HEMOCPEACTBEHHO 3a 30HIUPYIOIIUM UMIIYJIbCOM, €CJIM IIepeaaloiias u
MpUEMHasl aHTEHHH HaXOASITCd B OJMXKHEI 30HE ApYyr Apyra. DTH «XBO-
CTBI» HE UMEIOT HUYETO OOIIErO C TEMHU, KOTOPBIE MBI pACCMOTPEJIH BHILLIE.

B OmvxHel 30He, KpoMe panruoOBOJTHOBOM KOMIIOHEHTEHI, YXOISIIEH B

MPOCTPAHCTBO M CIajaloleid Mo 3aKOHY 1/7, CyIeCTBYIOT KBa3UCTa-
TUYECKME KOMIIOHEHThI, CKOHIIEHTPMPOBAaHHBIE TOJILKO BO3JIE aHTEHHBI,

¥ criajatomue o 3akouy 1/r% u 1/7°.

TouHoro onpeneneHus: OIMXHE! 30HBI HET, OHA COU3MEPHMA C JIH-
HOM BOJIHBI. B HameM ciiyyae — 3T0 pacCTosiHUE TTOpsSiIKa pa3sMepa CaMoi
aHTEeHHBI. EC/TM KBa3UCTaTUYECKUI «XBOCT» MEIIAeT U3MEPEHUSAM (OOBIY-
HO TaKO€ CJy4YaeTCsd Ha MaJIbIX ITyOMHaXx), TO IIPHEMHYIO U MepeIaloLyIo
aHTEHHb! CJIEQYeT YJaJIUTh APYT OT Apyra. COMMXeHHe aHTEHH BEIET
K YBEJIMYEHMIO IIYOMHBI, HO <«3aMBIBAIOTCSI» CUTHAJIBI C MAJIBIX TJTyOMH.
[1pu cONMXKEHUU aHTEHH CJIeAyeT IIOMHUTD, YTO 3aLMTa BXOAHBIX LETei
NPUEMHUKA MOXET OBbITh COXOKEHa MOIIHBIM MMITYJIBCOM IMepeaaTdyy-
Ka. MBI peKOMeHIyeM He cOMKaTh aHTEHHBI MeHee, 4eM Ha 30 ¢cM. Ml
OOBIYHO PEKOMEH/TyEM TAKXXE COXPAHSATH PACCTOIHUE MeEXIy aHTeHHaMHU
MpU NpoUINPOBAHUN PAaBHBIM pa3Mepy CAMUX aHTEHH.

s IHoaapuzanus

PanuoBonHa uMeeT MOJSIPU3alIO — HaIlpaBJIeHHUE, CBI3aHHOE C [0~
JIOXKEHHEM B MPOCTPAHCTBE BEKTOPA 3JIEKTPUYECKOTrO IoJsi. BekTop Mar-
HUTHOTO MOJisI NMEePIeHANKYISIPEH BEKTOPY 3JIEKTPUYECKOTO IOJIs B IJI0-
CKOCTH, IEPIIEHANKYJISIDHOM K HAIIPaBJICHUIO PACIIPOCTPAHEH WS BOJIHBI.
Jnst 2neKTpUYeCcKOi AUITOJILHOM aHTEHHBI BEKTOP ITOJISIPU3AallMM Ha-
NpaBJieH B IIPOCTPAHCTBE MapaylieIbHO AUTIONIO.
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HanpapieHHUs] OTHOCUTEIBHO BEKTOpA MOJSPU3ALUM IJI1 paIUOBOII-
Hbl HE PAaBHO3HAYHBI, KOTAA peyb MAET 06 OTpaXalollel CITOCOOHOCTH
MPEAMETOB, B Pa3HBIX HAaMpaBJIECHUSAX UMCIOIINX pPa3HYIO TPOTKEH-
HOCTb, T.€. aHU3OTPOITHBIX.

Camplii TPOCTOl MPUMEP — OTPAXKEHUE OT 3JIEKTPUIECKUX MPOBOLOB.
Ecnu BCTaTh C reopajapoM MoJ NpoBOAaMHU M BpalllaThCsl BMECTE C aHTEH-
HO#t CUCTEMOM, TO BUJIEH MOILIHBII OTPaXX€HHbIN CUTHAJI, KOI1a aHTCHHBI
napauleabHbl TIPOBOJAM, U HaGII0OAaeTCs MOJHOE €ro OTCYTCTBME, KOT-
4 aHTEHHBI UM NEPNEHIUKYISPHBI.

DTy 0COGEHHOCTb PAIMOBOJIH CJIEAYET YYMTHIBATh OINEpaTopy IpH
MPOBEJECHUM TeOpANapHOi CheMKH. BBIGOp NMpaBUIbHOM IOJISIPU3ALMH
MOXET CYIIECTBEHHO OCJIa0MTh BJIMSHHUE MOBEPXHOCTHBIX NMPEAMETOB —
JIMHUI 3JIEKTponepenay, XeJIe3HbIX 3a00pOB WIM XKeJIE3HO! A0pOry.

InyOuna 30HaIupoBaHUsA

B oTiMuMe OT pagyoJIOKAllMu BO3AYIIHBIX LIEJE, rie cpefia pacnpo-
cTpaHeHus (BO3IYX) BIUSIET HAa JAJIBHOCTb AEHCTBHS JIOKATOPA TJIaBHBIM
00pa3oM yepe3 pacXOAUMOCTD BOJIHBI, CJIEACTBUEM YE€TO SIBJISIETCS YpaB-
HEHME PafMOoJIOKAUMHU («3aKOH YETBEPTOH CTEMEHM»), B TeOPaINOIOKa-
MM Cpella BHOCUT CBO OCHOBHOM BKJ1aJl 4Ye€pe3 MPOBOAUMOCTD O .

Hanuuye npoBOOUMOCTH NMPUBOIUT K 3KCIMOHEHIHAIBHOMY YMEHb-
IIEHMIO BETMYMHEI TIOJISL B TIPOLIECCE PACMIPOCTPAHEHMSI BOJIHBI - K 3aTy-
XaHHIO.

B paguosoKaluy BO3AYLIHBIX OOBEKTOB YacTO MCIOJIBb3YETCS
MOHSITHE SHEPreTHYECKOro MOTeHLMaNa, KOTOPBIA HaeT npencraBleHue
0 BO3MOXHOCTSIX JIOKAaTOpa 110 JATbHOCTH OOHAPYXEHHUSI U OIIPEACTISIETCSI
KaK

n=2, (5)

r

rie P, - MOLHOCTb NepeaTynKa, b, - 4yBCTBUTENBHOCTD MPUEMHUKA.
YacTo BEJIMYMHY SHEPTETUIECKOrO MOTECHUMANA, ONpPeae/IIeMyI0 KaK
(5), MOXHO BCTPETUTh B TEXHUYECKHX OMMCAHUSAX TeOpafapoB, HO OHa
NPaKTUYECKM HE OTPaXKaeT BO3MOXHOCTU Mpubopa Mo rIyOuHe 30HAU-
pOBaHMs. DTO OBBLACHIETCS MHOXECTBOM TEXHUYECKHMX U panrodusu-
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YECKUX INIPUYMH, KOTOpbIE HE YYUTHIBAIOTCS (hopMmynoii (5): BIMSHUEM
repegaTyrMKa Ha PUEMHUK (HAaBOIKH ), «3BOHOM» aHTEHH, U3MEHEHUEM
50 GOEKTUBHOCTU U3JIYYCHUS Y MMPpHUEMa Ha pa3HbIX MTOYBax M T.1.

ITycTh, HanmpuMep, DUHAMHUYECKMHA AMAMNa30H CTPOOOCKONMYECKOTO
npeo6pazoBarensi 20 1b 1 oH peanusyercs npu 100 BATTHOM nepeaaTyu-
ke. JJasipHelee NOBBILIEHUE MOWIHOCTH MepeaaTivka B OOJBIINHCTBE
CXEM CTPOOOCKOIMMYECKOTO IIpeoOpa3oBaTeisl MIpUeMHHKA HE IIPUBOIUT
K YBEJIMYEHHUIO ITyOMHBI, IIOCKOJIbKY BMECTE C CUTHAJIOM OyAeT pacTd U
BHYTPEHHSIA ITOMexa OT HaBoAoK. IIpumeHeHHe hopMyJIBI (5) MOXET IaTh
JI00y10 UMDPY, TEM HE MEHEE, PeIbHO, ITOTCHLIMA HEe OyEeT MpeBhIIIaTh
20 1b. '

[To HalieMy MHEHUIO, HauboJee OOBEKTUBHBIM MapaMeTPOM reopa-
Jlapa, oINpeaesiolIUM MTyOMHY 30HINPOBAHMSI, SBJISETCS 3KCIIEPUMEH-

TaJIbHO U3MEPEHHBIA peaNbHbIA 3HEPreTMYeCKUi noreHumMan | | r » Be-
JIMYMHA KOTOPOI'0 YMCIEHHO paBHa MAaKCUMAaJIbHOMY 3aTyXaHMIO B Cpele,
MpY KOTOPOM paaap MOXET OOHApYXUTb OOBEKT.

LSt I3MepeHUsT 3TOM BEJIMYMHBI MOXHO HCIIOJIb30BaTh CJIEAYIOLIYIO
METOIUKY.

Ha BomoeMme cHMMaeTcs npodWwib AHA 10 DIYOWHEBI, HA KOTOPOI OT-
PaXEHHBI CUTHAJ MOJHOCTBIO 3aTYXHET U MEpeCTaHeT PUKCHUPOBATHCS.
Hanee mo 3anmucaHHOMY MPOQHUIIO OMpPENEsSIETCS IOrOHHOE 3aTyXaHue
KakK

W =201g(4, / 4,,,)/ 25k 6)

rae Ai - UIBMCPEHHUC aMITVIMTYAbl OTPAXKECHHOI'O OT AHA CUT'Ha/1a B TOY-

Ke o7l HOMepPOM i, Ah paccTosiHHE IO TIyOMHE MEXIY TOYKaMM U3Me-
pEHMS aMIUTATYIbI.
PeanpHblii MOTEHLIMA pacCYMTBIBAETCS 11O hopMyJIe:

In,=2wH,, ()

3necy H ,, - r1ybuHa, Ha KOTOPOM MCUYe3aeT OTPaXEHHBIN OT JHA CUrall.
ITpu BEIOOpPE BOOOEMA B KA4ECTBE MOJUTOHA HEOOXOAUMO YYeCTh He-
CKOJIBKO YCJIOBMIA.
1. IToHMKeHHe AHA JOXKHO OBITh TDIABHBIM, YTOOBI HE YBOOUTH OTpa-
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X€HHYIO BOJIHY B cTOpoHY. OlieHUBaeTCs IO pajJaporpaMMme.

2. 3aTyxaHHeE B BOJE JOJDKHO OBITh OTHOPOIHBIM MO NyouHe. OLeHu-
BaeTCs IO BHIYMCIICHUIO IIOTOHHOTO 3aTyXaHus (6) IUIst pa3HbIX [TTyOMH.

3. BogoeM JOIKEH OBITh JOCTATOYHO [NIyOOKUM, YTOOBI OTPAXEHHBIN
CUTHAJI repecTail GUKCUPOBATHCSI B KOHEYHOM TOYKE Mpoduis.

DTta METOIMKA JAET HECKOJIBKO 3aHUXKEHHOE 3HaUCHUE PEAJIbHOTO I10-
TeHLMaIa, TOCKOJIBKY OT JHA OTPaXaeTcsl He BCsl DHEPIUS, 3aTO He Tpeby-
€T 000pYIOBaHUSI CHELIAAILHBIX ITIOJTUTOHOB.

PeasibHBIA ITOTEHIIMAJ, BRIPAXEHHBIN B geuuOenax, NIpAMO Mpomnop-
LAOHAJIEH MAaKCHMAJTBbHO# ITTyOMHE 30HAUPOBAHUSI.

HanpuMep, pazap ¢ pealbHBIM noTeHIManoM 120 b criocoben obe-
CMIEYUTh MIyOHHY OGHApyXXeHUsT B 6 pa3 OoJblIYIO, YEM pajap C MOTEH-
uasaoM 20 ab.

CylLeCcTBYIOT MHOTOYMCJIEHHBIE TaOJIMYHbBIE JAHHBIE IT0 MIOTOHHOMY
3aTyXaHMIO JUISI MHOTUX NTOPOJ, B 3aBUCUMOCTH OT YaCTOTHI.

MakCUMaIbHYIO TIIyOMHY 30HAMPOBAHUS MOXHO OLIEHWUTH CIIEAYIO-
IIUM 00pa3oM.

1. T1o TabnuuaM, B COOTBETCTBUM C LICHTPAJIILHOM YaCTOTO aHTEHHBI,

OIIpEEIUTh TTIOTOHHOE 3aTyxaHue W [uist naHHOM MOYBBI.
2. OnpenenuTh MAaKCUMaJIbHYIO [TyOUHY 110 (popmyJie

I,

H, =—X
M ow

8)

Paspemenue no BepTHKaIm

PaspemieHue (TOYHOCTE ONPENENEHMS) 110 BEPTUKAIU Ak TpaHULBI
paszena ABYX IUIOCKOCJIOUMCTBIX CPEll COCTaB/ISIET TOJIOBUHY JAIBHOCTH
(TI1yOUHDBL), TPOMIEHHOIO CUTHAJIOM 33 €AVHULLY OTCYETa BpEMCHU

A = A )

e
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rae: At - 1ar no BpeMeHU, GUKCHUPYEMBIii TeopajapoM, &, - JU3JIeK-
TpUYECKasl MMPOHUIIAEMOCTh ITIEPBOM CPeJIbI,

BHe 3aBUCHMOCTHM OT [UIMTEJIbHOCTH 30HIUPYIOIIETO UMIyIbCa T
TOYHOCTD OTIPENEICHUSI TTyOUHBI 3aJIeraHUs] OMWHOYHOM IPaHMIIBI OIIpe-

JEJISIETCS TOBKO TUCKPETHOCTBIO Af (pUKCaLU OTPaXXEHHOTO CUTHAJIA.

Taxast cutyauust oObSICHSIETCS TEM, YTO MAKCUMYM (DYHKIIUM, BHE 3a-
BUCTU OT <«IUJABHOCTH» 30HIAMPYIOLIETO MUMITYJIbCA, ONPEIESIEMOii ee
JUTUTEJIBHOCTBIO, TIpY OOJIBILIOM COOTHOLIEHUM CHUTHAJ/IUyM, BCeraa
dbukcupyercst B OZHOI U TOM Xe TOYKEe BpEMEHHOI OCH.

Paspelrenue o Beptukanud Ad IByX OJM3KUX IPaHUIL, PaCHOJIOXEH -
HBIX OPYT 3a IPYTOM, B OTJUYHME OT HPEIbIIYLIETO CIIydasi, OIpeaeasieTCs
JUTATEJIbHOCTHIO 30HAUPYIOLIETO UMITYJIbCA .

Ad = (10)

ronc &, - AMJICKTPHYCCKAasaA MPOHULIAEMOCTD CJIOA MCXAY I'PaHUIIaAMU.
2

Paapememle 110 TOPHU30OHTAJIN

Pa3peliieHHe MO TOPM3OHTANIM AX OXMHOYHOro o00OBbeKTa (Kabelb,
TOHKas Tpy0a), Npu NeprneHIUKYJIIpHOM IEePECEYCHUH - 3TO TOYHOCTD
JIOKAJIM33a1MHU MPOESKLHMY €TI0 3aJIeTaHNsI Ha MTOBEPXHOCTH. [TycTh 06beKT
HAxXOAUTCS B OOHOPOIHOMU Cpelie C AUBJIEKTPUUYECKON MPOHUIIAEMOCThIO

& HammybuHe h, D - paccTosHUE MEXIY MPUEMHOI U Mepeaaroeit
AHTECHHOM.

B cooTBeTCTBHU C puUC. 21, BpeMsI ITPOXOXICHUS OTpaXXeHHBIM CUTHA -
JIOM PacCTOSIHUS OT NepeaTyYuKa 4O MTPUEMHHUKA ONpeaessieTCss Kak
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D

£

Puc. 21.

2 2
t=£ ()H%j +h* + (x—g) +h? (11)

C

Paccmotpum cnyvait Mmaneix tiyouH A < D . U3 (11) cnenyer, 4ro npu
h— 0 CcOOTHOILIIEHHE MEXAY COCEIHUMHU OTCYETAMU HAJIBHOCTU Ax U
COCEIHUMM OTCUETaMU BpeMeHH Af MMeeT BUI:

28, (12)

C

Orciona caenyer (bOpMyJIa IJIs1 TOYHOCTU OIIPECACJICHUS TIOJIOKCHUSA

Ax OAWHOYHOTO 0OBEKTA IO TOPU30OHTAJIM Ha MaJIbIX FJIY6I/IHaX

Ax = A1 (13)

_4\/21_

®opmyna (13) coBnagaet ¢ popMyioii (9), cieaoBaTesIbHO, TOYHOCTb
OIIpeleIeHUs NPONOIBHON KOOPAWHATHI HA MaJIbIX MIYOMHAX CTPEMUTCS
K TOYHOCTH OINpPEIENCHUSI BEpTUKATBHOW KOOPAMHATLI. TOYHOCTHL OIpe-

JeneHust Ar AByX OTU3KHMX OO'bEKTOB [T0 TOPU3OHTAIBHOM KOOPAXHATE HA
MaJIBIX TIyOHMHAaX , Kak U B ¢hopmysie (10), onpenensieTcss HINTENLHOCTD
30HAUPYIOLIETO UMIYJIbCA T
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(14)
Ha 6onbiux rmyouHax s > D ¢opmyna (11) nprnobpereTt BUL

t=2-\[c_€1—\/x2+h2 (15)

B (15) IMCKpeTHOCTh BPEMEHH M PACCTOSIHHUS B BEPIIMHE TUNEPOOITHI
CBSI3aHbI COOTHOILIEHUEM

(\/(Ax)z +h? - h) (16)

PackianbiBas INOAKOPEHHOC BBIPAXKCHHUEC B pAld, UMCCM

2\¢€,
At =
c

At = i‘z—L(Ax)z (17)
C

Otcrona nmonyyuM HopMyy IJisl TOYHOCTH OMNpeAeIeHUs 110 TOPU30H-
TaJJbHOW KOOpAWHATE ONWHOYHOIro OOBEKTa IO TOPH3OHTAIHLHOM I
Iy0OOKOro OMMHOYHOTO OOBEKTA.

Ax=1 |ALCh (18)

2\ Vo

ToyHOCTb pa3pellieHUs MO I'OPU3OHTAIM JIBYX OIM3KHUX OOBEKTOB Ha
OosibLION INTyOMHE onpenenseTcs: hopMyoit

l ff,}_z. (19)

2\ e

Ar
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IMpuBeneM KOHKPETHBIC YHUCIEHHEBIE 3HAYCHUSI BEPTUKAIBHOIO U TO-
PU3OHTAJIBHOTO pa3pellieHus U reopajapa ¢ napamerpaMu: Ar= 1 Hc;

T = 3 HC. Ui Cpebl C IUAIEKTPUUECKON IPOHULIAEMOCTBIO &, = 9.

PaspeliieHre 1o BEpTUKAIU OJUHOYHOM rpaHullel (6): Ah=2.5cM
Pa3penienue 1o BepTUKaIM ABYX OJmM3Kux rpaHull (7): Ad = 7.5 cm

PaspeiieHue 110 rOpU30HTAIN ONMHOYHOTO
06BbeKTa HAa MAJIOH TITyOHHe Ax=25¢cM

PaspeinieHye 110 ropu30HTAIN ABYX OJIM3KUX
00BEKTOB Ha MaJIoi [JIyOHMHE Ar=7.5cMm

PazpenieHue Mo ropu30HTAIN OTUHOYHOTO
00beKTa Ha riryouHe 2 M. (12) Ax =20cm

PaspeuieHue 110 rOPU3OHTAIN IBYX OJTM3KHUX
00BEKTOB Ha ITyOHUHE 2 M. Ar=35cMm.

Mgl pacCMOTpeEIM TOUHOCTh OOHApYKeHHUSI 0OBEKTOB C MCIOJIb30Ba-
HHEM METOIMKM BHIOOpA OAHOM TOUYKH NPpODUIIS, IJIsI KOTOPOM €ro paiu-
ou3obpakeHHe HMeeT MUHHMAJIbHYIO 3aIepXKY. DTOT, HauboJjiee Mmpo-
cTOM MeToHd OOHapyXeHMs, 00/aacT caMOil HU3KOI TOYHOCTBIO Cpeau
JpYyTUX MeTonoB. Eciy Mcrnonb30BaTh HE OHY TOUKY, a, HAIIpUMED, BECh
pannoo6pa3 00beKTa Ha Npoduie, TOYHOCTh €ro OoIpeaesIeHUs Mo Bpe-
MEHHOH M MPOCTPAHCTBEHHEBEIM KOODIMHATAM MOXET OBITh 3HAYMTEJIb-
HO BbIIIE MOJYYEHHBIX HaMU. TakuM obpaszoM, popmyisl (9), (10), (13),
(14), (18), (19) maroT HIZKHIOIO T'PaHUILY OLEHKA TOYHOCTH M3MEPEHHIt
KOOpPAWHAT MOAIIOBEPXHOCTHBIX OOBEKTOB C IMOMOIIBIO Teopanapa.

OOparHas 3372492 reoJIOKAIUH

IlepBuyHass wH(popManus, ImojydaeMasi ¢ reopajgapa — 3TO 3aIlHCh
BOJTHOBOU (DOPMBI TIPUIIEIINX OT TTOA3EMHBIX O0BEKTOB paIMOCUTHAIOB
B 3aBUCUMOCTH OT BPEMEHHM COBMECTHO C AU PY3MOHHBIMU KOMITOHEH-
TaMHU, €CJIM OHU CYILIECTBYIOT.

B psiae cnydaeB 3Ta 3anMch BOJHOBOH (GOPMBI M SIBIISIETCSI KOHEUHOM
vHpopMaLueil, TOCTATOYHON Ik pelIeHMsT MOCTaBJIEHHOM 3a1a4uM.

55



Ho cymectByet uenblit psin APYrux Ciiy4aeB, KOTIa MOTPEOUTENS UH-
TEPECYIOT HE OTPaXEHHbIE CUTHAIBI, KOTOPbIE HECYyT MH(POpMALMIO O
NMOJA3EMHBIX 0OBEKTaX B CBOEH crienuduyeckoit opMe, a UMEHHO Treo-
Jiornyeckoe ceyeHue. BosHUKaeT oOpaTHast 3a1aya reopaguosoKaluoOH-
HOTO 30HIMPOBAHUS: BOCCTAHOBJIEHUE CTPYKTYDbI ITOA3EMHOM Cpeabl 1O
PanroNOKAIMOHHEBIM OTPaXXEHUSIM.

B o61mem cirydae o6paTHble 3aqauu MaTeMaTHYECKON (DU3UKU TUIOXO
OOYCJIOBJIEHBI U HEOQHO3HAYHBI, M JIJIS1 MX PELlEHUSI HEOOXOAMMO HAJIO-
XWTb OTpENEIEHHbIE OTPAHUYEHUSI HA CBOMCTBA CPEbI.

CyuiectByeT 06t croco6 pelleHus: O6GpaTHBIX 3aay — yepes pe-
LLIEHUSI MPSIMBIX 3a/1a4, KOTOPBIE, Yallle BCEro, CYLIECTBYIOT, XOPOLIO 00y-
CJIOBJICHBI ¥ OJHO3HA4HBI. JIJI1 reosioKalMy mpsiMas 3aJada — 3TO pac-
4eT MPUHUMAEeMBbIX CUTHAJIOB [UISl 3alaHHOMU CTPYKTYpHI cpenbl. IIpumep
TaKux pacuyeToB Bel BunuTe Ha puc. 12-19.

OGparHas 3aa4a peINAeTCsl UTEPAIMOHHBIM MyTeM: 3aJaeTCsl Npo-
M3BOJIbHBI HaYaJIbHBIA MPOMUIb TUATEKTPUIECKON POHULIAEMOCTH U
NPOBOIUMOCTHU Cpefibl, A KOTOPOTO PAaCCUUTHIBAIOTCS OTPAXEHHBIE
CUTHAJIBI U CPaBHUBAIOTCS C 3KCMEPUMEHTAIBHO 3a(hMKCHUPOBAHHBIM,
SIBJITIOLLIEMCS ITAJIOHOM. [IJist 3TOM LEeNU OIpeNeIsieTCs CTENEHb HECO-
OTBETCTBUS MOJYYEHHOTO PELEHMSsI C STAJIOHOM (HEBSA3Ka), U BhIOUpa-
€TCsl CTpaTerusi MOATOHKH CBOWMCTB cpelbl TaK, YTOOHI MPU OYEpEIHOM
peUICHUHU TIPAMOM 3aayd HEBSI3KAa YMeHbIUalach. PellieHue 3anauu 3a-
KaHYMBACTCs TOra (OYEHD 4YaCTO Yepe3 MHOTUE THICSYM LUKIIOB), KOTAa
HEBsI3Ka CTAHET MEHBIIE 3aJaHHOTO YPOBHS, a OTBETOM OYIET IMOCJIEIHSISA
KOppEeKUUS Mpoduid. '

To, 4T0 HEO6XOOMMO HAayYMThCS PelllaTh O6PATHYIO 3a1ayy, CTAJIO OYe-
BUJIHBIM B CaMOM Hayajie Halley paboThl ¢ reopagapoM. s 3Toit Lenu
MBI CTaJIM NPUBJIEKAaTh MATEMAaTUKOB, KOTOPHIE U U3JOXUIU CYTh OIMH-
CaHHOrO BhIlIE ,crtocoba. IlIno Bpemsi, OMHMX MaTeMaTUKOB MBI MEHSUTH
Ha ApYruX, HO HUKTO U3 HUX HE CMOT CIeJIaTh MporpaMMy pacuera, pabo-
TaIOWIYIO 10 peaTbHBIM CUTHAIAM.

BosHuk Bompoc, a moyemy? Jlydinuit Crioco6 MOHATh — 3TO MOIPO-
GoBaTh caMOMy. 3aNIpOrpaMMHUPOBAJI YUCIEHHYIO CXEMY PEILIEHUSI OXHO-
MEPHOTO BOJHOBOTO ypaBHeHHUs (4). Jnst nry6uHb 10 MeTpoB mporpam-
Ma pacCYMTHIBAET OTPAXEHHBIE CUTHAJIBI 33 HECKOJILKO MUHYT. Ho ecnu
NepeiTy K IBYMEPHOM 3aiadye, XOTs 6bl U 110 OYEHb KOPOTKOMY Npodu-
JII0, peyb NMOMIET O MHOTMX 9acaX YMCIEHHOTO cYeTa.
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TpexmepHble NIpsIMbIE 3a7a4M, OJM3KUE K peajIbHOM cpele, YUCIIEH-
HBIMU METOAAMHU MPAKTUUYECKU HE peliacMbl. A €CJIM MPEATIONOXHUTh,
yro notpedyercss 1000 urepanuii, TO CTAHOBUTCS COBEPLIEHHO OYEBUI-
HBIM, YTO MOAOOHBIN MOAXO/ K pelleHHI0 0OGpaTHOM 3a5a4y NpeacTaBIs-
€T CO00M TOJILKO TEOPETUYECKUI MHTEpEC.

Toroa v Bo3HMKIIA Uaes anroputma «Cunyat» i pelieHusi oGpar-
HOM 33/1a4¥ TeopaaroOKallMOHHOTIO 30HIUPOBAHUS. DTO MHXEHEPHBIH,
PafMOTEXHUYECKUI TTOAX0/, KOTOPBIi NMPAKTUKYETCA Ha BCEX HA3EMHBIX,
MODCKHUX W BO3OYLIHBIX paguojioKaTopax: OOHapyXeHHe CUTHaJa OT
LM M0 psily NTPU3HAKOB U €ro JajibHeililee conpoBoxiacHHe. Takoi
MOAXO0J BO3MOXEH, KOTJa OTPaXXCHHBbIE CUTHAJIbI pa3lesIiCHbl BO BpeMe-
HHU ¥ MOTYT OBbITh XOPOLLO WIACHTUGDULMPOBAHBI, KAK, HAIIPUMEDP, B ILIO-
CKOCJIOUCTBIX Cpeiax, Yallle BCEro BCTPEYAIOHIUXCS B T€OJIOKALIUH.

TIpvHSATBII CUTHAI — 3TO CYNMEPIIO3HIMSI OTPAXEHHOro OT pa3HbIX
rpaHUL] U MPUIIEALIETO B pa3HOE BpeMs 30HIAMPYIOLIETOo HMITYJIbCa,
B MIPOBOASIIUX CPeAax AOMOJHEHHOTO IUMPPY3HOHHBIMU «XBOCTAMU».
Ecnu rpanuua cnos peskasi, To hopMa OTPaXKEHHOI'O CUTHAIAa TOYHO M0~
BTOpsieT GOPMY U3TTYYEHHOIO UMITYJIbCA, C YMEHBIUIEHHOH B pe3yaLrare
HETIONIHOTO OTPAXEHUS M 3aTyXaHWsl aMIUTUTYIOM, a Takxke C 0OpaTHOM
MOJSAAPHOCTBIO, €CIM TpaHWLA — 3TO MEPEXOl B Cpely C OoJblIeH AUD-
JIEKTPUYECKON MPOHNLIAEMOCTHIO.

Ecnu riepexon OT €104 K CJI0I0 TUIaBHbBIM, TO OTPaXXEHHBIM CUTHAJ pac-
LIUPAETCH, TIPU 3TOM COXPAHSIETCS OCHOBHOM €ro mpu3HaK - HaJIW4YHe
JIBYX 3KCTPEMYMOB — MakKCUMyMa U MUHUMYMa, €CJIM peUb UJIET O HallIeH
anmnapartype. MorytT BOHMKHYTb U Jpyrue 3KCTPEMYMBI, €CH JeMrdu-
POBaHYE AaHTEHH MO KAKON-TO NPUYMHE CTAHET HEAOCTATOYHBLIM M BO3-
HUKHET OCUWUIUPYIOLUUI 30HANPYIOIIUIT UMITYJIBC.

Bce curHansl reopagapa UMeIOT OOLIYIO YePTy — HAJIMYME MaKCHMyMa
U MUHUMYMa, KOTOPYIO MBI U OyJieM HCITOIb30BaTh B 00paboOTKE IO ajiro-
pUTMY «CUITy3T».

Ha BonHOBO# (YHKIIMM OTMETHM JIOKATbHBIE MUHUMYMBI U MaKCH-
MYMBI, 4, Ha IEPBOM 3Tare, TOJbKO C HUMH OyneM pabortatb. Cam BUL,
BOJIHOBOH (DYHKLIMHU HaM MaJIOMHTEPECEH, TOCKOIBKY OH HECET MaJIO UH-
dopmanum o cpene, a OMUCHIBAET, B OCHOBHOM, aMILUTMTYAHO-YaCTOTHBIE
U ($Ha30-4aCTOTHBIC XapaKTEPUCTUKU TPUGOpa M aHTEHH.
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Ha mpodune, npencraBisiiollieM Teeph TOJBKO COBOKYIHOCTD TOYEK
3KCTPEMYMOB B KOOpAMHATaX PAacCTOSTHUE — BPEMsI, <«3aBSDKEM TPacK-
TOpUM» - OOBETUHUM Ha BCeM Npoduiie OTpaXeHUsS OT OMHUX U TEX XKe
0OBEKTOB, T.€. OYIIEM «COIMPOBOXIATb» Bce Oe3 UCKIIoueHus uenu. s
JIOKAJIU30BAHHBIX OOBEKTOB — 3TO KOHEYHBIE TUIIEPOOJBI, IS INPOTS-
SKEHHBIX T'€0JIOMMYECKHX CJIOEB — JIMHUU, BO3MOXHO, CYLIECTBYIOIIIUE HA
BceM npoduiie OT Havyasla 40 KOHIa.

119 «3aBSI3KM TpaeKTOpHii» OyaeM UCIOIb30BATh AITOPUTM, KOTODbIH
OOBIYHO TIPMMEHSETCA B paauosioKaTopax Il CONPOBOXICHUS CaMo-
JIeTOB WK pakeT. Ha nmepBoil Touke Mpoduiis aHaIUu3UPpyeM TIEPBLII 110
3aliepXKKe IKCTPEMYM, He SIBJIAETCS JIM OH TpaeKTtopuei. Ilist aToro BhI-
CTaBJIAgeM «CTPOO» IJIST BTOPOIt TOUKH NMPOMUJIISL: T.e. HEKOTOPHIN BpEMEH-
HOIl MHTEpBaJl, ONMpPEACASIEMbIA KaK:

AT =T +1
2

3nech AT - MHTepBai aHATM3UPYEMBIX 3aepXeK, 1| - 3anepXKa 3KC-
TpeMyMa Ha MepBoil TouKe npoduisi, £ - IIUTEJIbHOCTL CTPOOa.

Ecnu B uHTepBan A7 Ha BTOpPOU TOYKE NMPOGUIA MOMALET IKCTPEMYM
TOrO X€e 3HaKa, 4TO U Ha MEePBOM, TO OHU CUMTAIOTCSI YK€ TPACKTOPUEN U
TIPOMCXOJUT €€ aHaJIN3 Ha MPOJOJIKEHHUE B TPETheil TOUKe MpoduIIs, Uit
KOTOpPO¥M BpeMEHHOI MHTEPBaJl aHaNu3a OlIpeesaeTcs Kak:

AT=T,+L
2772

rae 7, - 3alepXKa CUTHala TPaeKTOPMH Ha BTOPOii TOUKeE MpOoGuis.

Tpaekropuist 3aKaHUMBAeTCsI, KOTIa B CTpoGe IS O4YEPEOHONW TOUYKM
npoduIs IKCTpeMyM He OyaeT ooHapyxeH. Kaxnasa oGHapyXeHHas Tpé -
€KTOPUS 3aHOCUTCS B ITAMSITh U MCKJIFOUAETCsI U3 001ero npoduisl.

IMocJie 3aBA3KU TPASKTOPUU IJIsI TICPBOTO MO 3al¢PXKKe IKCTPpEMyMa B
[epBOI TOYKe NMpodusi MPOUCXOIUT Ta XKe€ MpoLieaypa Il BTOPOTo 3KC-
TpeMyMa U T. .

Ecnu skcTpeMyM He 3aBs13aJiCsl B TPACKTOPHIO, TO OH CUMTAETCS [OMe-
X0 ¥ TOXe UcKIoJaercst U3 mpoduisi. Bee 3apykcupoBaHHbIE KCTPE-
MYMBI JOJDKHBI OBITD 3aBSI3aHbl B TPACKTOPUU WJIM OTHECEHBI K ITOMEXaM.
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Paccrosanue
Crtpob
l; —

v

TpaexTopus

Puc. 22. 3asa3zka 3xcmpemymos 8 mpaeKkmopuio.

TpackTropusi — 310 (YHKUMSA 3aACPXKKH MUHUMYMA MU MaKCUMyMa
CUTHAJIa OT PacCTOSIHUSA 110 ITpoduinio. Kaxaoii reosoruyeckoii rpaHuie,
BOOOIIIE rOBOpPs, HOJIXHBI COOTBETCTBOBATH IBE TPACKTOPUHU, ITOCKOIBKY
CUTHAJI UMEET KaK MUHUMYM, TaK 1 MAKCUMYM, PACTIOJIOXKEHHbIE OJUH 32
IPYTMM 4epe3 3aepXKy MEHBIIYIO, YeM ITMHA 30HAMPYIOLLIETO UMITYJIb-
ca. Takuie mapnl TpaeKTOpPH OOHAPYXKMBAIOTCSI, 1 3HAK ITEPBOI U3 HUX (C
MEHbIIIEH 3aIePXKKOIT) COOTBETCTBYET 3HAKY ((a3e) OTPaKECHHOIO CUTHA-
Jla U OITpeesasieTcs KaK reoJornIeckasi rpaHuila, a BTopasi, CJeaylolas
3a repBoil, nIeHTUHIUPYETCS KaK BTOpast YaCTb CUTHAJIA C MPOTUBOIIO-
JIOXXHBIM 3HAKOM U UCKJTIOYAETCSl U3 pACCMOTPEHMUS.

JI0BOjILHO YaCTO MapHBIX TPACKTOPHI MBI HE HAOMIOAAEM, TOCKOJIBKY
BTOpAs YaCTh CUTHAJIA IO aMIUIMTYE MEHBbIIE MEPBOM, U HaM He BCETAa
ynaeTcsl 3aMKCHPOBATh 3TOT IKCTPEMYM. B TakoM ciiyyae Mbl CHUTAEM,
YTO 3HAK CUTHAJIa COOTBETCTBYET 3HAKY 3TON HENApHON TPAaeKTOPUH.

IIpuMep pe3ynbratoB, 0OpaOOTAHHBIX MO OMUCAHHOMY AJITOPUTMY,
MMOKa3aH Ha pMC. 24, UCXOMHAas1 3alMCh BOJHOBOK (pOpMBI NpHUBeIcHA
Ha puc. 23. OtoT npodWIb MOydYeH Ha peKe Yrpe, Ha noiaurode MI'Y.
31ech, HAUMHAasl C TPEX METPOB, 3aJIETAET MOIUIHBIN CJIOU TPELIMHOBATOTO
HU3BECTHSIKA.
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B TpeluHOBaThIX cpefiax, KpOMe BHELIHUX TPAHMUL, MPOUCXOIUT OT-
paxXeHue paavocurHajia OT Bcei Tommuu ciosi. [IpuyunHa 3Toro — gud-
pakius (paccessHue ) Bparra Ha MepyMOIUYECKUX CTPYKTYpax.

Bpaeecoscras duppakyus — seaeHue cunbHo20 paccesnus 604H HA nepu-
00uHecKoll peuémke pacceusameneii npu OnpedeseHHbX yenax nadeHus u
Onunax eoan. Iladarowasn 6oana nocaedosamensHo ompadicaemes om Kaxc-
0020 €105 NEPUOOUYECKOl CMPYKMYPbl; 8C€ OMPANCEHHbIE NYHU KO2ePEHMHbL
U u0ym @ 0OHOM HANPABACHUU, YMO NO380Asem um unmepgepuposams. Ecau
8ce OmpaNcéHHble B0NHbL CUHDAZHBL, MO 803HUKAEM OMPANCEHHBLI AYY.

(Y3 Buxuneduu)

0 A% i
s} \// / 1

0 05 1 15 2 25 3 35 4
T. sec « 10'8

o

Puc. 25. £ =9 &, =30+3-sin(2mx/0.3)

Ha puc. 25 mpuBeneH YMCJAEHHbBI MpUMep, MOKA3BIBAIOIIMNA ITOAB-
JIEHMe paccesiHust Bparra Ha MepruoINYecKoil CTpykType ciosi: HeoqHo-
pOIHOCTb MoneaupoBanach 10% OTKIOHEHUEM AMIIEKTPUUECKON MPO-
HULIAEMOCTH B 3aBUCMMOCTH OT TJIYOMHBI IO TAPMOHUYECKOMY 3aKOHY.
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3anuch peaJbHOTO CHrHalIa OT TPELIMHOBATON Cpexbl NMOKA3aHA Ha
puc. 26.

TpeumHel UMEIOT HEKOTOPYIO CPENHIOI MEPUOAUYHOCTD, W KaXaas
NEpensTyyaeT Crabblii CUrHAI Ha3al, KOTOpbie, CKIAAbIBasiCh cHH(Da3-
HO, NAIOT PETUCTPUPYEMBIN OTPaXeHHBI curHai. M3mydeHHbI curHat
TIPY OTPAXEHHH MPUOOPETET BEICOKOYACTOTHYIO MOAYJISILIAIO, OTPEEIIsI-
€MYI0 CPEIHUM MEPUOAOM TPEUIMHOBATOCTU. DTOT IEPHUOMA MEHbILIE, YeM
JUTMTEIBHOCTh 30HAUPYIOLIETO MMMyJibca. EC/IM cpena UMeeT A0CTATOYHO
GOJIbILIYIO TOJILIKMHY, TO OTPaXEHHBIE CUTHAIbl HAKJIAOBIBAIOTCS APYT Ha
Apyra, 00pasysl HEMPEPBIBHYIO «IOPOXKY», [IOYTH MOHOXPOMATHYECKOTO
THUTIA.

Crenyet y4uThIBaTh, YTO 3a)UKCUPOBAHHBIE CUTHAJIBI T1PEACTABIISIOT
cO0O¥ OTpakeHHME OT HEKOTOPOIl yCpeaHEHHON 3(M(MEKTHBHON OTpaxa-
fowieit moBepxHoctu (BOII), bopMupyeMoit GOIBLIMM YHUCIOM TPELLIMH
U SIBJISTIOTCS] CTATUCTUYECKOM XapaKTEPUCTUKOMN TPEIIMHOBATOCTH CPEIbI,
KOTOPBIC MOXHO U3MEPSTD, UCMOJb3YSl CIIEKTPAJIbHBIN aHAIU3.

IMokasanHble Ha pucC. 24 JIMHUM — 3TO TPAHMLbBI TeOJOrMYECKUX
cTpyKTyp. KpacHele 0603Ha4aloT rpaHuMily mepexona B 6ojee MIOTHYIO
cpeny, CHHHE — B MeHee IUIOTHYI0. CTpyKTypa TPELUMH UMEET M TOT U
ApYrou xapakrep. BeposTHO, 4acTh TpelIMH 3arloJHEHa BO3MYXOM, a
4acTb — BOJOW, HO 3TO MOIYT ObITh U TPELIMHBI, 3aIOJHEHHbIE BOIOIA,
HO B Pa3HbIX OOBbEMHBIX COOTHOLIEHHUSIX C U3BECTHSIKOM. 3IeCh HaG/II0-
AACTCS NOBBILIEHHASI IPOBOIUMOCTD, O YEM FOBOPSIT «XBOCThI», KOTOPBIE
BUIHBI Ha BOJIHOBBIX (hopMax puc. 23.

Pesysbrathl 06paboTky Ha puc. 24 moaydeHsl anroputMoM «CHIysT»
aBBOMAaTUYECKH, 06€3 KaKoro-aubo ydacTUsi orepaTopa-obpaboTyuka.
MOXHO BUIETD, YTO «XBOCTBI» HE MELIAIOT OGHAPYXEHUIO PaqUOCUTHA-
JIOB, OTPaXXE€HHBIX OT TPELLUHMH.

Takoe npexncrarneHue pe3ysabTaTOB, B OTJIMYHME OT UCXOOHBIX JAHHBIX,
Y€ IMOHATHO JTI060MY TeoJIory.

Ha puc. 24 ucnonp3oBaHo GMHApHOEe (KpacHO-CHHee) MpescTaBlie-
HUE 3KCTPEMYMOB, KOIla 0TOOpaXaeTcs TOJbKO (haKT PETMCTPALIMU JIO-
KaJIbHOTO MUHUMYMa WJIM MaKCUMyMa BOJTHOBOI (DYHKILIMH.
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Hns reopamapa Jlo3a aMIuiMTyna 3KCTPEMYMOB MOXET OTIMYATHCS
B 1 MyH. pa3 (120 n1B), 4T0 OTOOGPa3UTH HA LIBETHOW TOHOBOM KapTHUHKE
NPEACTABIACTCA CIOXHBIM U HEHYXHBIM.  [lesio B TOM, YTO rpaHuua
MEXIy OIMHAKOBBIMU CIIOSIMH, HO PACIIOJIOXKEHHBIMU Ha Pa3HOM MIyOu-
He, NaeT pa3Hylo aMIUIUTYyAY CUTHada. ITpHYnHa 3TOro — NOMOTHUTEIb-
HO€ 3aTyXaHHUE B BBIILE3AJIETAIOLIUX CIIOSIX.

EcTecTBEeHHO, YTO CaMM 3HAYEHUs aMIUIUTYI JOJDKHBI MCIIOMb30-
BaTbCs B JANIbHEMILEH MaTeMaTHYecKoi 06paboTKe, Tak Xe KaK WM [UTH-
TEJIBHOCTh OTPaXXEHHOIO WUMIIYJIbCA IO PACCTOSTHUIO MEXIY MapHBIMH
TPAaeKTOPHUSIMH, €CJIM UX YAATOCH 3a(PUKCUPOBATD.

KoHeuHas nesb 06paGoTKH — THIepeTH OT IPaHUILL BO BPEMEHHON 00-
JIACTH K I€OJIOTMYECKUM CJIOSIM B MIPOCTPAHCTBEHHOM 06/1acTH.  37€Ch,
B OOlIEM Cilydae, UCITOJb3YSI TOJBKO MPOMIb cpensl, 6€3 IpUBIIeYe-
HUSl IONOJIHUTEIbHOM MHGOPMaLMKU  PELINTh 3aJa4y HEBO3MOXHO: 3a-
PETUCTPUPOBAHHBIC 3a€PXKKU — 3TO IIIyOMHA CJIOSI, YMHOXEHHas Ha
CKOpOCTb paIMOBOJIHBI B CPENle; HU TO, HU APYroe, Kak MpaBUIO, HE U3-
BECTHBI. UTOObI UCKITIOUUTD 3TY HEONHO3HAYHOCTh, HEOOXOMUMO IIpUBJIE-
YCHHE NOIOTHUTEIbHOI HHGOPMaMK, KOTOpPast MOXET GBITh MOJIyueHa
JIn0O 30HAMPOBaHUEM (ITIOCTPOEHHEM rogorpada) B HEKOTOPBIX TOUKAX
npoduiis, MO0 U3MEPEHUST «KOCAMU», KOTIA B KaXIOH TOUKe npogus
CHMMaeTCs roporpacd, 11ubo MpoGUIMPOBAHUE C TOMOIIBIO «HETIPEPHIB-
Horo roporpacda», KOriaa OOuH U TOT Xe IPopUIb CHUMAETCS s pas-
HBIX PACCTOSTHUM MEXIy Iepenaronieii ¥ IpueMHON aHTEeHHAMM.
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