JlonJjiepoBcKasi paguoroJorpagus

Brok CJL| (cenexkumu ABHXYLIMXCH L€JI€H) €CTb Ha
KaXaIoM paauosiokatope. OH paboTaeT Ha OCHOBE addekta
Jlonnepa, korja [ABKeHHE O0O0bEKTa M3MEHAET 4acToTy
OTPaXEHHOW BOJIHBI 10 OTHOIIEHHIO K 4acTOTE MNepe/aTinKa.
[Moutn Bcerga ycrpoiictBa CALL BbINONHSANTCS HAa (pa3oBOM
JETEKTOpe, B KOTOPOM OIIOPHOE HANpsDKEHHE OT Iepejarvvka
TIEPEMHOMXAETCSL C HAMpPSHKEHMEM OT MPUHUMAEMOro CHUrHaia.
[Mpunuun paboThl  AETEKTOpA MOXHO  OOBSICHUTH
TPUTOHOMETPUYECKHM PaBEHCTBOM:

cos((w + Q)t)-cos(wr) = 0.5 (cos((2w + Q)f) + cos(Q21))

31ech w - 4acTOTa paguoBOJIHbI, Q - JOIUIEPOBCKOE CMEHICHHUC.

BricokogacToTHasi KOMIIOHEHTA OT(bHﬂprOBbIBaeTCﬂ, Ha
BBIXOJC (1)&301301“0 JEeTEeKTOpa MOsABHUTCA Harps»KEeHHUe U,
3aBHCALICE OT ﬂOHHCpOBCKOﬁ 4acTOThb!l Kak

U = cos(t)

JI7s1 HENOABMXKHBIX OOBEKTOB  HAMNPSIKEHUE HA BbIXOAC
JEeTeKTopa He  MeHseTcs, Julsd IOABMXKHBIX €ro 3Ha4CHHA
HAYMHAIOT OCLWIIMPOBAaTh C JOMJIEPOBCKOM 4YacTOTOH, YTO
SBJISETCS MPU3HAKOM JBHXKYLIECHCS LIEIH.

Camplii MpOCTOH C€HOcO0 MHAMKALMK LEIH, BBIYECTD
niokasanus (pa3oBOro A€TEKTOpa B COCEAHUE MOMEHTbI BPEMCHH.
Ho 31ech MOXKET BO3HHMKHYTh MpobjieMa, KOTOpas Ha3bIBACTCH
«CNIENBIMU  CKOPOCTsAMH», koraa (asza Mexay COCEHUMHU
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M3MEPEHHSMH HM3MEHMTCS Ha 2r M OCUWUIALUMM He OyayT
(uKCHpOBaTbCA,  YTO  CAENAET  ABHKYIIHHCA 00BEKT
«HeBuIUMBIMY. Jlis GOpbOBI CO CHENBIMH CKOPOCTAMH — Ha
PaAMoNIOKAaTOpax OOLIYHO HCHONB3YIOT «BOOYISALHMIO 4acTOTHI
MIOBTOPEHU» 30HAMPYIOLIMX HMMIIyJIbCOB, KOra BBOJSAT
HEpPaBHOMEPHOE PACCTOSHME I0 BPEMEHH MEXIY COCEAHUMH
U3MEpPEHHIMH.

Cenekuys ABIKYUIMXCA LEJIEH  MOXET O4YEeHb CHJIbHO
NOABJISATh CHUTHAJBI OT HEMOJBHXKHBIX OOBEKTOB, MpPOIMYyCKas
CUTHAJIbI OT ABHXKYLLHXCS.

KOpOTKOBOJIHOBBIM 3arOpU30HTHBIH paaronoKaTop,
pabGoTalomuii  OTPaXKEHHOM oT wuOHOCdepsl BOJIHOH Ha
paccrosnue 3000 kM, crocobeH (HUKCHPOBATH Kopabuu,
camoneTbl, Kpbinatbie pakersl ¢ nomompro  CHAL BHE
3aBHCHMMOCTM OT BBICOTHl IIOJI€Ta [MOCJIEAHHUX, TOCKOIBKY
pajMOBONHA MNajaeT Ha HuMX cBepxy. Cucrema yCTOHYUBO
pa6oTaer, XOTd IUIOWaAb  OTPAKCHHA OT HETIOIBI)KHOM
MOBEPXHOCTH 3€MJM CYLIECTBEHHO BbILIE, YEM OT MOJBHXHOM
LIeJIH.

Ectp eme oaHo wuHTepechoe mnpumeHenue CIIL] hHa
3arOPU30HTHOM  PajaMOJIOKaTope. Takue JIOKaTOphl Jalo0T
BO3MOXHOCTb  HM3MEPATb HAaNpaBlI€HHE W CHIy BETpa Ha
ynanenuu 10 3000 kM OT MecTa €ro pacnoIoKeHus, Habmoas
3a MOPCKO#M MOBEPXHOCTHIO. CBA3aHO 3TO C TEM, YTO MOpCKaid
ponHa jns  cucrembl CJII] mnoasmxHa H  JaeT CUIBHOC
oTpakeHHe 3a c4eT OparroBckoit audpakuuu. CKOPOCTh BETPR,
JUIMHA M BBICOTa MOPCKOH BOJIHBI CBSI3aHBI MEXy 00O, 1
M3MepsAs JOIUIEPOBCKUH CNEKTP OTPAKEHHBIX CHUrHAIoOB B
3aBHCHMOCTH OT YacCTOThI MEepelaTyHKa, MOXKHO PELIMTh 3aaady
M3MEpPEHHs CUJIbl M HalpaBJIeHHs BETpa.
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[Tockonbky B rosnorpaduyeckoM pajgape A (GUKCALUU
roJOrpaMM HCIONB3YeTCs (Pa3OBbIil NETEKTOP - 3TO rOTOBAs K
npuMeHennto cucrema CJI{. Ecnu Bbluecth U3 0OAHOM
rojorpamMmsl JpYry0, CHATYIO 4Y€pe3 HEKOTOPBIl MPOMEXYTOK
BPEMEHH, a MOTOM [0 UX Pa3sHOCTH IOCTPOUTh H300paKeHHUE,
CTaHyT BUIUMBIMM  TOJBKO JBKXKYylUHECS  OOBEKTHI, BCE
HEMOABMXKHbIE  OTpaxkareJd  OyayT  MOJaBleHbl.  JTOT
IpOCTEHIINI crnoco®  alropuTMHUYEcCKoH  00paboTku
obecrneunBaeT  BBICOKYIO YYBCTBUTEJIBHOCTb W  OOJBIION
JUHAMUYECKUH auana3oH Mnpubopa, YTO NEPEBOAMT €ro B
paspsil,  MHTPOCKOIIOB, M  Yero He yJajloch CchAelaTh
ucciaenonarensm B 70-¢ rogel.

Jto nonsiu B Hauane 21 Beka. Ceiuac crneuciyx Obl
CIHA wu MHspauns wumeror ronorpapuyeckue pazapsl,
NO3BOJIAIOIME CIHEAUTh uepe3 CTEHY 3a IepeMELICHUEM
JOJEH.

Mpl Takke mnpoBeaM — HU3MEPEHHS MO0 JAOIUIEPOBCKOM
panuorosiorpaduu, pe3yabTaThl KOTOPOH NPUBOAATCSA HUXKE.

Ha puc. 36 noka3ano mecro npoBejeHust uamepeHuid. Ha
¢ororpadum BUAHBI JBEPHbIE KOCSAKH, 3JIEKTPONPOBOJKA,
METalIMYeCKHEe TMEeTIM W CTYJdbs, Yy4acTByIOLIME B
(hOpMBpPOBAHUM JOIUIEPOBCKOrO  HM300pakKeHMsi  KOCBEHHO,
Yyepes NEPEOTPAKEHUsT PaAMOBONH OT JABHXKYLLIErocs 4YenoBeKa.
IInakoOnoyHas creHa TommuuHOW 20 cM, uepe3 KOTOPYIO
IPOBOAWINCH JOIMJIEPOBCKHE U3MEPEHUs, HAXOMUTCS CJI€Ba U Ha
dororpapuu He BuaHA. Pymnop nepenatuMka W aHTEHHas
pelieTka NpueMHUKa ObUTH IPUJIBUHYTHI BILIOTHYKO K CTEHE Ha
BbicoTe 1.5 M. Mcnions3oBaniach BepTUKallbHas NMOJspHU3aLLUS.
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Ha puc. 37 - 47 noka3aHbl NPHMEPHI n300pakeHus
ABwXKyluerocs 4yenopeka. CpenHee pacCTOsHME OT CTEHBI 10
yenoBeKa COCTaBisio 2.5 MeTpa. 3a BpemMsa MeEXIy
OC/IC0BATE/BHEIME ChEMKaMH 4eJloBEK pocToM 176 cm.
nepememancs npuMepHo Ha 1 -2 cm. Ha TakoM paccTosHHH
panap c aneptypoii 40X40 cM. pH JIMHE BOJIHBI 3 cM UMeeT
yrnosoe paspemienue 0.075 pajg, 4To Ompenenser JIMHEHHOE
paspellieHde MO BHICOTE M IIMPUHE OKOJIO 20 cM, U 4YTO
clelyeT YYMTBIBAaTh IpPH OLIEHKE KaueCTBa H300paKEHHUS.

Ha puc. 37 - 41 MPeACTaBJIEHO NPOJOJILHOE
nepeMelleHHe  YeloBeKa OT CTEHBl, 4epe3 KOTOpYIo
NpOBOAMIACH perucTpauus, Ha puc. 42 — 47 — nonepedyHoe

JBHXKEHHE CIIPaBa HAJIEBO.

U306paXkeHHe HUMEET CHEK] — NSTHUCTOCTD, CBA3aHHYIO C
KOFE€PEHTHOCTBIO  PaJMOBOJIHBI H €€ unTepdepeHIucH.
YacTHYHO CHEK]I MOXHO YCTPaHHTb IyTeM  YCPEIHCHHA
N300paXKeHHH. Ha HEKOTOPbIX HM300paXXEHUAX BHIHBI
HEMOABHXKHBIE  NpEIAMETHl  —  JBEPHBIE  KOCAKH  H
3/EKTPONpPOBOAKA. TO HE NPSMBIC OTPAXKCHUS PANHOBOIH OT
MepefaTduka, a MX MEPEOTPaXeHHs  OT  JBHXKYILIEroca
YeNoBeKa, MOTOMY OHHM TaKXK€ MMEIT IOIUIEPOBCKOE
CMELICHHE.

Ha n306paeHMH JBHXYILErocs 4esoBeka (0COOCHHO MpH
TONepeyHoM TNepeMellieHuH  puc. 42 - 47) HabmogaroTcs
NIEPHOIMYECKHE  «BbIOEraHUs» M «YIIMPEHHs» OTACIBHBIX
yyacTKOB ~€ro Teia B Ty JMOO JApYrylo CTOPOHY. JT0
obbscHsieTcs pedpakuyeil B HEOJHOPOAHON U1 PaJHOBOJIHBI
CTeHe, 4Yepe3 KOTOPYH MPOBOAMJIACH JOILIEPOBCKas ChEMKA.
AHanor 3TOMy B ONTHYECKOM [AHaNasoHe - HaOmioleHHe 32
YEJIOBEKOM Uepe3 OIIbIBLIEE CTEKIIO.
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B noarBepxkaeHue  3TOMY  [pUBeleM  Ha puc. 48
paauorosiorpaguueckoe H300paKEHUE TOro y4acTka CTEHBbI,
yepe3 KOTOPBIH MPOBOJMINCH AOIMJIEPOBCKHE U3MEPEHHS.

CpeMKa CTEHBI NPOM3BOAWIACH C paccTosiHua 47 cM
KPOCCHOJIAPH3ALMOHHBIM METOJ0M, YTO6bI MOJAABUTh
3epKanpHOe oTpaxeHue  (Onux)  oT crenbl. IIpuBeneHa
¢dpoHTa/IbHAs NMPOEKLUHUS W300paKEHHs, MOJYYEHHOrO METOIOM
Kupxropa ¢ okHoM XdmmuHra, rae  HaOmomaercs
HEOJHOPOJIHAs CTPYKTYpa LIIaKOOJIOUHOM CTEHBI.

O6bemHoe ronorpaduuyeckoe H300paXEHUE MOXKHO
MoayuuTh Jis OOBEKTa, €CIH OH HAXOAMTCA (Ui HALIero
ciyuyas) He gamee 2 M OT mnpuemHoi pewerku. Ilpu
YBENMYEHNH PACCTOSIHUS BOJIHA NPHUOIMKAETCA K IUIOCKOH, U
«cokycupoBatey e€¢ IpH 00pabOTKE CTAaHOBHUTCA  YikKe
u3MuecKM HEBO3MOXHBIM. Pajap TepseT  CHOCOOHOCTH
OnpenenaTh ryOUHY U CTAHOBHTCH «ABYMEPHBIMY, CMIOCOOHBIM
bukcupoBaTh H300paXKEHHs TOIBKO B JBYX  YIJIOMECTHBIX
KOOPJMHATAaxX, MO BepTHKam¥ U ropusonranu. OpaHako cama
JANbHOCTh OOHApyKeHUsI OOBEKTOB MOXKET ObITh CYLICCTBEHHO
Oosibilie 2 M.

Ecnu ronorpapuueckuit pagap  paGoTaeT  Ha ONHOH
4acToTe, TO ONPEAEIUTh PACCTOSIHME [0 Y€JOBEKAa MOXKHO
TOJILKO TIO €ro yrJIOBOMY pa3Mepy, ONHMpasch Ha (akT, 4To
POCT YeNloBeKa BapbUPYETCs HE OYECHD CHIIBHO.

Bo03MOXHOCTh pafapa padoTaTh Ha psAj€ 4acTOT MO3BOJISET
U3MEPSATH PACCTOAHUE 10 00BEKTa Ha JHOOBIX PACCTOSHHUSAX.
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H3o0paxeHue oObekTa uMeeT ¢a3y, KoTopas CBs3aHa C
JQJIbHOCTBIO, HO €€ NEPHOJUYHOCTb B BO3JyXE paBHA JJIMHE
BOJIHBI 4, YTO HCKJIIOYAET  BO3MOXXHOCTb HCIOJb30BATh
OJHOYACTOTHOE H3Jy4CHHE [ OIpPENEICHUS  BEJIWYHHBI
nanpHOcTH. Ho 3716ch MOXHO MCHONIB30BATh HU3MEPEHHMA Ha
JBYX OJIM3KMX 4acTOTax.

Otpaxaowmii 06veKT
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FetepoauH » Cmecutens

Puc. 49. Cxema ¢a30oBbIX H3MEPEHUH JaIbHOCTH.
daza y OTpPaKEHHOro OT OObBEKTa CHUTHajla [ocCie
cmecurens (pasoBoro aerexktopa, puc. 49) onpeaensercs Kak:

27f [n(h,+1, =) +nr+n] (6)
¢

'//:

31ech: c- CKOpOCTh CBETa, f- 4acTOTa PAaAMOBOJIHBI, I,h./,
JUIMHA COEQUHAIOUIUX TE€TEPOJHMH, AHTEHHbl M CMECHTEIb
kabenei, » - ko3 puuueHT hazoBoro 3ameaneHus B kabene.
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Pa3nocTh (pa3 curHana Ha ABYX 4acToTa OyNeT MMETh BHIL

i
y/|—4//3:lz(l‘(—.—',i)-[n(l,+/:—/,,)+/;+r:} (7)

B cnyuae, Korma f+/,-f,=0 HIM  k(,+l-l)<<r+r, @
paccTosHus 10 00BEKTa MEXIY MEPeAaTUHKOM M IPHEMHHUKOM
MPUMEPHO OAMHAKOBBI (s =r=r), JANbHOCTL OMNpEACIsCTCS
dhopmynoii:

o, —ys) (8
P
4”(./|_4/:) )

dasa 4 ABIAETCA MEPUONUYECKON (PYHKLMEH PaACCTOAHHUS
C TMEpUOAOM 2z, [OJTOMY 30HAa OJHO3HAYHOCTH OyneT
COCTaBJIATh:

: 9

ERETy
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