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PaccmarpuBaetcs 3amaya onpeneieHus] HapaBiICHUs Ha MaJOITYMHBIH OOBEKT
Y OTPEJICTICHUSI €0 YPOBHS TOJIBOJHOTO IIyMa MPU HAJIMYUU [TyMa TOBEPXHOCTH
Mopsa. Pesynbrar moOMy4yaroT, OCHOBBIBAsACh HA YCPEIHEHHBIX BO BpEMEHU
MOJINHOMAaX BTOPON CTENEHW OTHOCHUTEIIBHO aKyCTHYECKOTO MIaBJICHUS W/HIU
KOMITOHEHT KoJie0aTeNlbHOM cKOpocTH. TOYHOCTD MesieHra BhIpacTaeT 0oJiee ueM B
3 pa3a Mo CpaBHEHUIO C MEJIEHIOM MO MOTOKY MOIIHOCTH. [loMexoycToMYnBOCTD
yBenuuuBaeTcs Ha 4—5 nb. CHmwkawTcs TpeOOBaHUS K TOYHOCTH H3TOTOBJICHHS
MPUEMHHKA. AJITOPUTM JaeT HAMOONBIINN BBIUTPHIII B YaCTOTHOM JHMANa30HE
BoInIe 2 Kl 11.

BBEJIEHUE

[Tyctp Ha (hoHe 1IyMa MOBEPXHOCTH MOpPs UMeeTcs cinadblil (Hanpumep, Ha 10 1b meHble
B TOYKE IMPHEMAa) CUTHAJI COCPEAOTOYEHHOI0 MajolIyMHOro oObekra. KomMOMHMpOBaHHBIH
BEKTOPHBIN NPUEMHHMK H3MeEpseT B IOJOCE YacTOT aHalu3a aKyCTUYecKoe jaaBieHue P u

KONe6aTENbHYI0 CKOpocTh V. O6pabaThiBas H3MEPEHHbIE BETMUMHEL, MBI XOTHM OOHAPYKUTh
HaJlnuue OObeKTa W HAaWTH ero MejeHr. DTO MOXXHO CAeaTh, MCIOJb3ys BEKTOp IMOTOKA
MourHocTH. OgHako Huke oOcyxnaerca Oonee 3(PPEKTUBHBIM MOAXOJ K PEIICHUI0 TaKou
3a1auu.

OCHOBHbIE COOTHOIIIEHU A
Beenem o6o3nauenus. IlmoTHOCTH cpeasl o, CKOpPOCTh 3ByKa ¢, KOMIIOHEHTBI

K0JIeOATENbHOM CKOPOCTH B JeKapToBOM cucteme koopauHat V,, V,, Vi, ocu 1 m 2

HaIpaBJieHbl TOPU30HTAIBHO, OCh 3 HampaBieHa BepTHKaNbHO BBepx. Hanpasnenus oceit 1 u
2 CYMTaIOTCS W3BECTHBIMH, HAIpHUMEp, ONPENENAIOTCS C MCIOIb30BAaHHMEM KOMIIaca WU

KOMIIaca COBMECTHO ¢ uHKIMHOMeTpoM. O6o3Hauum V, =P/(pc). B mnomnoce wacror

mmpuHoi F [['1], moyaras myM TMOBEPXHOCTH M IIyM OOBEKTa OJM3KUMH K Oejomy,
HE3aBUCUMBIE H3MEPEHHUS CHUTHAJIOB MpoBoaUM C mepuoaoM 7 =1/(2F)[c] B MOMEHTHI
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BpeMeHHu ¢, i=(1, 2, ... N). YriaoBeIMu cKOOKamMH 0003HAUYMM YCPEAHEHHE BO BPEMEHH,

HaIlrpumcep:
N

<VV;>=| 2 V)V, | /N
k=1

Juis BenmuuH < VO2 >, <V V., > noxpasymeBaercs TO Ke.

Jnarpamma HalpaBJIEHHOCTH H3JIy4YaloLEro IIyM ydacTka noBepxHocTH [l, c1p.659]
g’ (Q)=1,cos’"(Q), tne I, — WHTEHCHUBHOCTh M3Tydenms mpu Q=0, a Q — yron
OTKJIOHEHHSI OT BEPTHKAJIBHOTO HampaBlieHUs. VIHTEHCHBHOCTh MPUHUMAEMOTO CHTHANA OT
y4acTKa IOBEPXHOCTU MPOIMOPIHOHATFHA €ro IUIOMAId M OOpaTHO MPOMOPIIMOHAIBHA
KBaJpaTy paccrosinus. Yucno m nexur [1, ctp.663] B mpenenax ot 0.5 no 1 amag yactoTHOrO
muamazoHa go 300400I'm u m=1,2,3 nnsa agumamaso”a uyacToT Bbime 5001w, c
YBEIMUEHUEM CKOPOCTH BETpa M C YBEIWYCHHEM YacTOThl YHUCIO m YBEITHYHUBACTCA.

CormacHo e pe3yiapTaTtaM padboThl [2], uuciao m MOXKeT ObITh paBHBIM (.5 ma)ke 10 YacCTOTHI
700 I't. O603HaUNM

<V >=T,.

Torz[a, II0CJIC HCCIOXHBIX BBI‘H/ICJ'IGHI/II‘/JI, MMOJIy4YnM:

<VOI/3 >:_TSM’
2m+1
2 m+1
<Vy>=T,——=E,,
m

<ViP>=<V,’ >= LT3 :

CHCHOB&TCHLHO, JJIA ueneﬁ MOZACIIUPOBAHUA CUTHAJIOB MBI MOKCM HCIIOJIb30BATh YCTLIPC

HC3aBUCHUMBIX CﬂyqaﬁHLIX rnpomnecca € HyJICBbIM CPEAHUM U SIMHUYHOMU ,Z[PICHGpCPIGfI &y (tk) n

g (t,),i=(1,2,3). Torna uryM noBepXHOCTH MOKHO CMOJIEIMPOBATh KaK

V.=¢ E., 1

’ Nm+1 D
2m 1

V,=-¢ ‘/—E +& ‘/—E , 2

0 Nom+1° “Vom+1° @

£y, 3)

(4)

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NMPUEMHUKOM
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BBeneMm o0o3HaueHN:

, /2(m+1)
Vi=V ,+V.q,roe g =, ——=, 5
0 0TV3q q m+1 (5)

=<Vh > pe,

N

W, =<V, > pe,
Wi =<V¥\ > pe,

! —
W) =<VV,> pc.
Jis 00beKTa, HM3IIydarollero HIyM B TOPHU30OHTAJIBHOM HANpaBICHUWH, BEKTOP MOTOKA

MOIIHOCTH C KOMIIOHEHTaMu W,, W, u BekTop ¢ KoMIoHeHTamu W, W, npu Gonbuiom

BPEMCHH yCpeIHeHus: coBmaayT. OMHAKO NP KOHEYHOM BPEMCHH YCPETHEHUS (IIyKTyarus
BekTOpa W' Oymer CyIecTBEHHO MEHbIIE, T. €. 3(p()EeKTHBHOE OTHOMICHHWE CHUTHAJ/TTOMEXa
cranet nyume (nmpumepHo Ha 3 n1b mpu m =1.5). Curnan MajaomryMHOTO OOBEKTa BBIPA3UM
dbopmynamMu:

V;=0,

Vo=¢e,\E,,
Vi=—&,4E, cos(),
Vy,=—¢e,\E, sin(g),

IJie @ — yroi nejieHra o0ObekTa B FTOPU30HTAIBHON IIOCKOCTH, &,(f,) CilyuailHbIi mporecc ¢
HYJIEBBIM CPEIHMM M €IUHWYHOM JHUCIEepCUEed, a BeIWYuHa £, XapaKTepusyeT
MHTEHCUBHOCTH M3ITyueHHs IryMa 00bekToM. O603HaUNM:
2 2
U, =<V">-<V, >,
U,=2<NV,>.
Torna, npu 60IbIIOM BPEMEHU YCPEIHEHUS, TIOTYYUM
U,=E, cos(29),
U, =E,sin(2¢).
W3 5TuX ypaBHEHMI 10 IIOJY4YEHHBIM B pe3ysbTaTe U3MepeHui BenmyuHam U, u U, Mbl

MOKEM BbIYUCIUTH BCINYHNHBI E4 u @ (C TOYHOCTBIO 0 CJIaracMoro, KpaTHoro 72') 1 MOXKEM

OCTPOHTH BekKTOp U’ ¢ KOMIIOHEHTaMK
Ul, = E4 Cos((”)pc L
U, = E,sin(p)pc.

Hampasnenue Bekropa U’ omnpeneeHo ¢ TOYHOCTBIO 10 CMEHBI 3HaKa. CMBICII BEKTOPA TaKON
e, KaKk ¥ BEKTopa MMOTOKa MOLIHOCTH W i Bektopa W' ¢ yMeHblIeHHOH (uiyKTyarueii.

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NMPUEMHUKOM
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[lIyM MOBEPXHOCTH MOpPSI HCKa)XaeT HW3MEpCHHbIe 3HaueHus BektopoB W' u U', HO
cormacao Qopmyiam (1-4) mymoBast cocraBisiomias, BHocuMas B Bektopa W' u U’

IPAKTHYECKH HE3aBUCUMA APYT OT Apyra. B Bekrtop W' naror Bkiajx npousBeneHHs < &£,&, >
U < &,E, >, aBBekTop U’ HaroT BKJIaj MPOU3BEACHUS < &£,&, >, < glz >u < 822 >, a IOTOMY
B3BEIIEHHAs CyMMa 3THUX BEKTOPOB OyJeT 3allymieHa MeHbIIe, 1 3G(PEKTUBHOE OTHOILICHHUE
CHUTHaJI/TIoMexa Bo3pacTeT. JpyruMu c1oBaMH, MbI BEIYHCIISIEM /IBAa BEKTOpPA!

M, = (e + U e+ ),

M, = (W} + U3 )+ ),

M = (e~ pU e+ ),

M = () = BUS ) e+ ).

M — c xomnoHeHTamMu M, u M, u M' — ¢ komrnoHeHtamu M| u M), U B KauecTBEe OTBETA

BBIOMpaeM TOT M3 HUX, 4eil Moaynb Oonpiie. TakuM 00pa3oM, BEKTOp MOTOKAa MOIIHOCTH
II03BOJIICT HaM IPaBUIILHO BEIOpaTh 3HaK Bekropa U', a Bektop U’ BMmecrte ¢ Bektopom W'
TI03BOJISIIOT HAM CHHU3UTD (DIIYKTYAIMIO pe3yJIbTara.

JOCTUT'AEMBIE IEJIN

Koaddummentsr @ u f MOTyT OBITH BEIOpAHBI B 3aBUCUMOCTH OT KEJIaeMOMU 1enu. Takux
CYIIIECTBEHHO Pa3HBIX IENICH BUIUTCS JIBE, @ UMCHHO: TOYHO HAWTH HANpaBJICHUE Ha OOBEKT U
TOYHO ONPEACTUTh YPOBEHb €r0 MOJBOTHOIO myMa. Mbl Janiee OyaeM IbITaThCsl Hauboiee
TOYHO ONPECIUTh HANpaBJICHUE HA MAJOMIYMHBIH 00BeKT. IlycTh OOBEKT HAXOAMUTCS MO

HarnpaBieHuto koopauHatel 1 (ceep). Torma B xommoHeHTy U, IIyM MOBEPXHOCTH MOps

. E
JAcT BKJIAJ, TPONOPLMOHANBHBIA BEIHMYMHE 2 " <&é&,>, a B KoMHoHeHTy U,,
m+
E3
COOTBETCTBEHHO, B 2 pa3a MEHbIIE, T. €. k =————<&&, > T. K. MBI B 2 pa3a yMEHbIIAEM
2(m+1)
yToJL. B KOMIIOHEHTY xKe w, BKJIa]( Oyner PaBHBIM

E, 3
V2(m+1)(2m +1)

m+1
m+0.5

£,&, >=k > k. Takum oOpasoM, HampasieHue BekTopa U’

MCKa)KEHO IIIYMOM ITOBEPXHOCTH HECKOJBKO MEHbIIIE, YeM y BeKkTopa W' u yke CyliecTBEeHHO
MEHbIIIE, YeM Yy BekTopa W moToka MomHocTH. BecoBeie kodpdummentst o u [

MIPEJICTABISICTCS pa3yMHBIM BBIOpATh B BHJIC
a=m+0.5,
p=m+1.

B sTom ClIydac nucnepcCus MmejacHra 6yz[eT MUHHMAaJbHOH.

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NMPUEMHUKOM
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B 0o6cyxnaemMoM anroputMe UMeeTcs BCEro OJJHA «HEJIMHEHHas» onepanus, NepeBoasas
Bekrop U, HampaBiCHHBIA TOJA «IBOMHBIMY» YrioM B Bektop U', HampaBlICHHbBIH Ha
HCTOYHMK IIyMa.

Ecnu ke MBI XOTUM ONpPENEIuTh 110 BO3MOKHOCTU TOYHO HE HAIPAaBICHUE HA MCTOYHUK
IIyMa, a ypOBEHb IIIyMa HCTOYHUKA, TOI/1a KOOPPHUIUHUEHT « CleAyeT YBEIUUYUTh B 2 pa3a, HE
MeHsIst Kodduuuenta [ . B pesynbraTe Mbl MOJIydaeM Kak OLIEHKY I€JIE€HIa UCTOUYHUKA, TaK

U OLEHKY YpPOBHS €ro HOJABOJHOrO Iryma. YeM pdamnbllle MCTOUYHHUK IIyMa HaXOAMTCS OT
NpUeMHHKa, TeM ciabee NMPUHUMAEMbli NPUEMHHKOM CUTHAjl, HO TEM MEHbIIE YTjoBas
CKOpOCTh HMCTOYHMKA OTHOCHTEIbHO TPUEMHHUKAa M, COOTBETCTBEHHO, TeM OoJblle
JIOITyCTUMOE BpeMsl OAMHOYHOrO TejieHra. Takum o0pa3oM, yBeIMYEHHE IUCTAHLUHU [0
o0beKTa B 2 paza yxyaumaeT 3ppeKTUBHOE OTHOILEHHE CUTHall/oMexa He Ha 6 1b, a Tonbko
Ha 3 1b. U obpaTHo, ynyulieHue NoMexoycTOMYMBOCTH Ha 3 1B SKBUBAJIEHTHO YBEIUYEHHUIO
JMCTaHIMM TeJIeHTa B 2 pa3a, a IJIOUIa iy MeJeHIyeMO MOBEPXHOCTH B 4 pasa.

B ciayuae eciu oObekT HaXoAUTCS OJIM3KO M KpoMe azuMyTa TpeOyeTcs OnpeAesuTb ero
yrojl MeCTa, MOYKHO, CJEAys BBIIIEU3TIOKEHHOMY IOJIXOAY, HamucaTb COOTBETCTBYIOLIHE
¢dopmynbl. OnHako, BBHJIY IPOMO3JKOCTH Takux (opMmys, B JaHHOH paOoTe OHU He
HPUBOJSATCS.

TECTHUPOBAHUE AJI'OPUTMA HA MO/IEJIN

Huxe, HCKITIOUNUTENBHO € LENBI0 COKpAICHUs U3JI0KEeHHs, OyeM paccMaTpuBaTh CIydaw,
KOrla IIyM OJHOTO COCPEIOTOYEHHOTO HCTOYHMKA TMPUXOJUT HA TPUEMHUK B
TOPU30HTANILHOM HampaBleHUH. TakoW ciay4ail peanu3yercs, HampuMep, €CIU MPUEMHHUK
HaXOAMUTCS HE CIMIIKOM TIIyOOKO TOJI TOBEPXHOCTHIO, a T/Ie-TO BIATEKE JBUXKETCS CYIHO.
[IpreMHHUK TPUHUMAET B MOJIOCE YACTOT aHaIW3a CyMMAapHBIA CUTHAJ IIyMa MOBEPXHOCTU U
nrymMa OT COCPEAOTOYEHHOrO0 00bekTa. MBI HPOWILTIOCTpHpPYEM paboTy anroputMa Ha
MIPOCTOM IMpUMeEpE.

[Tapametrp m mnpumem paBHbIM 1,5. JIJis OTHOIICHHS CHUTHAJI/TIOMeXa (10 aKyCTHYECKOMY
JaBlieHuto B Touke mpuema) ot 0 no —25 a1b moxenupoBanueM 100 rpynm mo 1000, 10000 u
40000 m3mepeHuii CUTHAJIA TIOCTPOUM TpauKU AJisl TMeJIeHra 00beKTa ¢ TOMOIIBIO BEKTOpa
MIOTOKA MOIIHOCTH U € MTOMOIIIBIO 00CyKIaBmierocs Boime anropurma. Ha rpadukax (puc. 1—
3) m300pa3uM OTHOIIECHUE CPETHEro KBAJAPATUYECKOTO OTKJIOHEHHS HM3MEPEHHOTO YyrIJia
HanpaBJieHUs] Ha HCTOYHUK B Tpaaycax. Ycpennenue 1000 wu3mepeHuil curhana
COOTBETCTBYET IEJICHTY, B3ATOMY B TedeHHEe | cexyHbl B ojoce 9actoT S00 I'ry (1/6-oxTaBb
Ha yactoTe 4 k['1). [lenenr 40 cekyH MOXHO, BUTUMO, CYUTATh MAKCUMAJIBHO JOMTYCTUMBIM
N0 JUTMTEIBHOCTH, MPH 3TOM OOBEKT Ha CKOpocTH 40 KM/4 M IUCTAaHIUH 2 KM H3MEHSET

neJiedr Ha 13°.

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NMPUEMHUKOM
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MeneHr 1 cekyHaa B nonoce 500 Ny

C.K.O. yrna neneHra, rpagychbil
N
(3]

N\
2N
T~

15
10 \
5 | —~ \
\\
0 e ——
-16 -14 -12 -10 -8 -6 -4 -2 0

curHan/nomexa, ob

Puc. 1. CpaBHeHHE TOYHOCTH TIeJIEHTa 00CYKIa€MBIM aJITOPUTMOM U TIEJICHTOM IO TTOTOKY
MouTHOCTH. TOHKOM arHMEN U300paXkeHo cpeiHee KBaIpaTHYeCcKoe OTKIOHEHHE yTila
TeJICHTa, ONPEAETICHHOT0 110 MOTOKY MOIIHOCTH, >KUPHOW JINHUEH — COTJIaCHO
BBILIEU3JI0KEHHOMY aITOPUTMY

Menenr 10 cekyHA B nonoce 500 Ny

35

30 \
25 \
20

MR
10 \\

C.K.O. yrna nernexra, rpagychoil

5
— \
0 : ‘ e ——
-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0

curHan/nomexa, ob

Puc. 2. CpaBHeHHE TOYHOCTH TIEJIEHTa 00CYKIa€MBIM aJITOPUTMOM U TIEJICHTOM IO TTOTOKY
MouTHOCTH. TOHKOM TrHMEN U300pakeHo cpelHee KBaIpaTHYeCcKoe OTKIOHEHHE yTila
TeJICHTa, ONPEAETICHHOT0 110 TOTOKY MOIIHOCTH, >KUPHON JINHUEH — COTJIaCHO
BBILIEH3JI0KEHHOMY aITOPUTMY

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NMPUEMHUKOM



DNeKTPOHHbIN XypHan «TexHnyeckas akycTtuka» 2005, 4 7 (10)

Menexr 40 mekyHA B nonoce 500 Ny

40 \
35 \

30 \
]\
s N\ N
AN

-25 -23 -21 -19 -17 -15 -13 -11 -9 -7 -5 -3 -1

curHan/nomexa, ob

C.K.O. yrna neneHra, rpagaychbl

Puc. 3. CpaBHeHHE TOYHOCTH TEJIEHTa 00CYKIaEMBIM aJITOPUTMOM U TIEJICHTOM IO TTOTOKY
MorHocTH. TOHKOH TuHMEH n300paXKeHO CpeaHee KBaIpaTHYECKOe OTKIIOHECHHE yTila
IeJICHTa, ONPEAETICHHOrO 110 MOTOKY MOIIHOCTH, >KUPHON JINHUEH — COTJIaCHO
BBIIICU3JI0)KEHHOMY aJITOPUTMY

OBCYXXJIEHUE PE3VIJIbTATOB

W3 pucynka 4 Mbl BUIUM, YTO MOTPEIIHOCTD OIMpPEIeJICHHsI TIeJIEHTa MO BBIIIEU3JI0)KEHHBIM
dopmynam cocrtaBnsier Toiabko 30-33% OT MOTrPemIHOCTH OIpeAeeHHs] MeleHTa II0
TOPU30HTAILHOMY TOTOKY MOIIHOCTHU. M3 pUCYHKOB ke 1-3 BHIHO, YTO BBIUTPHINI I10
SKBHBAJIEHTHOMY OTHOIICHHMIO CHTHajl/moMexa cocTaBiser Bcero 4-5 nb. OpHako 3TOT
BBIMTPBILI TIO3BOJISIET MEJIEHIOBATh 0o0Jiee yIaleHHbIE OOBEKTHI, & CTAJIO OBITh, IBUXKYIIIUECS C
MEHBIIEH YIIIOBOM CKOPOCTBIO. 3@ CUET 3TOT0 MOKHO YBEJIMUUThH BPEMs MIEJICHIa U TOBBICUTh
€ro TOYHOCTh. YBEJIMYEHHE BPEMEHU IeJieHra B 4 pa3a yJaydllaeT MOMEXOyCTOMYMBOCTh Ha
3 nb.

N3 pucyHka5 ™Mbl BUOUM, YTO 0pu OpakoBKE YACTH TICJICHTOB OCTaBLIMECS
HEe3a0paKOBAHHBIMH TEJIEHTH MO3BOJISIIOT YBEIUYHUTh MMOMEXOYCTOMUMBOCTH emle Ha 3 Ab u
paboTaTh NpU OTHOILLIEHUHU CUTHAJI/TIOMEeXa, JOCTUTarIeM Munyc 2628 nb.

Baxxno oOcyauTh rpaHMIlbl MPUMEHUMOCTU MpeIokKeHHOro aiaroputMa. Ecnu ocu 1, 2
NpUEeMHUKAa He OyIyT JieKaTh TOYHO B TOPU3OHTAIBHON MIIOCKOCTH, TO paboTa airoputma
Hapymutea. llpennonokuMm, Hampumep, 4YTO IJIOCKOCTh ocedd 1 u 2 OTKJIOHEHa OT
TOpPU30HTANM Ha yroi y =2°, BpeMs nenenra 40 cexyH[, a nosoca a"anuza 500 I'm.

[Tpu menenre oObEKTa MO TOPU3OHTAIBHOM COCTABIISAIOUICH BEKTOpa MOTOKA MOIIHOCTU
BEPTUKAJIbHBIN MMOTOK MOUIHOCTH JACT B IJIOCKOCTH Oceil 1 m 2 BKiaj, paBHbIN MOJIE3HOMY

CUTHATTy TIpY OTHOIIECHUM curHai/momexa —16 nb (y =2°). B atom ciydae meneHr BoooOIe

HCBO3MOXKCH.

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NPUEMHUKOM
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MeneHr 40 cekyHa B nonoce 500 Ny

0.35
0.34

S\ ~
A, \

0.29

OTHOLWEeHWe norpewHoCcTen nesieHra HOBbIM U

CTapbiMm MeToAOM

0.28

0.27

0.26

0.25

25 23 219 19 17 15 13 -1 -9 -7 -5 -3 -1

curHan/nomexa, ob

Puc. 4. OTHOLIEHKE TOTPEIIHOCTY YIJIa MEJIeHra, MOIYYSeHHOT0 00CyKIaeMbIM aJrTOPUTMOM K
IIOIPELIHOCTH YIJIA, ITOJy4YEHHOT'O U3 ITOTOKA MOILHOCTH

MeneHrun no 40 cekyHa B nonoce 500 Ny, MmogenupoBaHue Ha 100
peanusauusax

® 100 -
|~
g 90
B
; o 80 KonunuyecTtBo He3abpakoBaHHbIX
8 g 70 neneHroB npu ot6ope, %
3 3 \
p g 60 [ Nenenr no Hosomy anroputmy i
E i \ / /
5x 50 ‘ .-
S 3 MeneHr No HOBOMY anropuTMy ¢ OTGOPOM -  yrorn
< 5 40 mMexgy BekTopamu He bornee 16 rpagycos,
‘; & OTHOLIeHne AnvH BekTopos ot 0.5 0o 1.5
£ 6 30 ‘
g 0
3 20 - MeneHr No NoToky MOLLHOCTM |
2
! 10
< *}
0

28 -26 -24 -22 -20 18 16 -14 12 -10 -8 -6 -4 -2 0

oTolleHue curHan/nomexa, ob

Puc. 5. PaGora anroputma mpu caMoOpaKOBKe YacTH MesieHToB. [leneHr mpuHuMaeTcs
BEPHBIM, €CJIH yroy Mexkay Bektopamu W' u U’ He mpessbimaet 16°, 1 OTHOIIEHHE MOJTYJIS
Bekropa U’ k Moxysto Bekropa W' nexur B npenenax ot 0,5 mo 1,5. Onrumusanms
KpuTepus 0T00pa He MPOBOINIACH

A. ®. KypuyaHoB
MeneHr manowyMHOro o6bekTa KOMOMHNUPOBAHHBLIM NPUEMHUKOM
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J1 M310KEHHOTO K€ BBILIE AJITOPUTMa MOTPEIIHOCTH CYHIECTBEHHO CHMKArOTCs. s
BekTopa U’ TOTPENIHOCTh HE MMEET COCTABIIAIONIEH, MPOMOPIMOHAIBHON IEPBOM CTEIICHU

yIiia y W IpH MalblX y OpoHopuuoHanbHa y°. OpHako s Bektopa W' cocrapisroias,

IIPONOPLMOHANIbHAS TIEPBOM CTENEHU YyIria y MPHUCYTCTBYET, XOTA M HeBenuka. Ho ecnm B

2m  [2(m+1)
dopmyrne (5) 3aMCHUTH BBIpRKEHUE I ¢ Ha ¢ = TO TOTJa TaKas

2m—1\ 2m+1

cocTanJAromas HCYC3HET. MOI[CJ'II/IpOBaHI/IC IMOKAa3bIBACT, YTO B 3TOM CJIy4dac IEPEKOC ocell Ha

2° MPUBOJUT K CMEIICHHIO TeJieHTa He OoJyiee yeM Ha 2.5° Mpu OTHOIICHWH CUTHAJI/TIOMEeXa
paBHoM —25 nb. OnHako 310 BepHO npu m =1.5, 1. e. g yactot 3—4 xl'n u Beime. g

yactoT Huxke 300 I'ny mapamerp m npumepHo paseH 0.5, ¥ Takas 3aMeHa BBIPAKEHUS IS ¢
HEBO3MOXXHA. ONTHUMaJbHBIN BBIOOp MapaMeTpa ¢ 3aBHCUT OT COOTHOILICHHS CIydyailHOW U

CHUCTEMAaTUYECKOM IOTPEUIHOCTH, T.€. OT INMPHUHBI IOJIOCHl AHAJINW3A, BPEMEHM IIEJICHTA,
TOYHOCTH W3TOTOBJICHMSI NPUEMHMKA U €r0 IOJBECKH, YACTOTHOTO AMAana3oHa U CBOMCTB
AKBaTOPUHU.

[Ipu MozpenupoBaHuu mepekoca ocell Ha 2° i CUCTEMAaTUYeCKOW MOTPEIIHOCTH MeIeHra
16° mpenen MoMeXOoyCTOMYMBOCTH 1O OTHOLIEHHMIO CUTHAJI/TIOMEXa JJIs MeJieHra M0 MOTOKY

MOIIHOCTH cocTaBuwil —11 ab, a Mo W3I0KEHHOMY alNrOpUTMy (BBIpAXEHUE I ¢ TI0

dopmyne 5) —19 nb. Ilpu mMomenupoBaHuM Tepekoca ocedl Ha 1° pe3yabTaThl MOJYYHIINCH
cooTBeTcTBEHHO —14 nb n —21 ab. Ilpu MmonenupoBanuu nepexoca oceii Ha 0.25° pe3ynbTaThl
noMy4Yrsuch cooTBeTcTBeHHO —20 1b u —28 ab. [Ipu MoaenupoBanuu nepekoca ocer Ha 0.1°
JUTsE OTHOIIICHUS CUTHaj/moMmexa —28 nb W mpH MCHOJIB30BaHUU OTOOpA TMEJICHTOB BIUSHUE
nepekoca Ha paboOTy alropuTMa CTaHOBHUTCS NpeHeOpexxumo MaibiM. Ilepekoc oceit
BbI3bIBACTCSI KAaK HETOYHOCTBIO HW3TOTOBJEHHS MPHEMHHMKA, TaK M  KoJeOaHUSIMU
BepTUKaJIbHOTO Kabems. Yrom 0.1° cOOTBETCTBYET OTKIOHEHHWIO 1.7 MM Ha METpe UIMHBI U
NpUOIU3UTEIILHO COOTBETCTBYET TEM TOYHOCTSIM, KOTOpPBIE WCIONB3YIOT TpH padoTe
TUTOTHUKY U KaMEHINUKH. Ecnu moBecka mpueMHUKa 3aKIi04eHa B 00TeKaTenb U MPaBUIbHO
CKOHCTPYHMpPOBaHa, TO TOYHOCTb YCTAaHOBKM BepTukanu 0.1° Henb3s CUUTATH CIUIIKOM
00pEeMEHUTEITLHOM.

C npyroil CTOpOHBI, HEUAECHTUYHOCTh KaHAJIOB MPUEMHHUKA MO OCAM | U 2 TakKe I0JKHA
OBITH MAJIOH, YTO MOKHO 00ECIIEYNTh HACTPOUKOM JIEKTPOHUKH MPH KAITUOPOBKE MPUEMHHKA
Ha cCTeHAe. B-TpeTbux, eciu NpPUEMHUK HECOBEPIIEHEH U IUIOXO OTKaIUOpOBaH, HO
YCTaHOBJICH B 00CIIeTyeMbIid palilOH 3apaHee, Korja HaBEepHSKAa M3BECTHO, YTO B pailOHE HET
HUKAaKHX [IyMSIIMX OOBEKTOB — TPUEMHUK MOXKET CaMOHACTPOMUTHCS, OIPEAETUTh
BEpPTHUKaNb (CpeJHee HalpaBiCHHE IIYMOB MOBEPXHOCTH U OTPAKEHHOTO JHOM CHTHaia),
BBIOpAaTh TOPH3OHTAIBHYIO IUIOCKOCTh M BBIPOBHATH KOA(P(GUIMEHTHI NMPeoOpa3oBaHHs IO
TOPU30HTANIBHBIM OCAM. B 3TOM cilydyae mpu momajaHuu B pailoH MaJjoOLIyMHOTO OOBEKTa
MEJICHI BO3MOXEH JaXe MPOCTHIM HE OTKAIMOPOBAHHBIM TOYHO MPHUEMHHKOM. AJTOPUTM
00pabOTKM CHUTHAJIOB HACTOJIBKO TIPOCT, YTO MOXKET OBbITh MOJHOCTBIO BBIIOJHEH
MHUKPOIIPOILIECCOPOM, DPACIIOJIIOKEHHBIM DSIIOM C NPUEMHUKOM W MPH HCHOJIb30BAaHUHM B

A. ®. KypuyaHoB
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paguobye OyneT TmepedaH TMEJICHT, YPOBEHb Iyma, a Mpu 00Jiee CHIBHOM CHUTHaje, KpoMe
TOrO, CHEKTp IIyMOB IIeJieHryemMoro oObekra. Ilpm 3TOM mnpueMHUK [ODKEH paboTaTh
COBMECTHO C KaUE€CTBEHHBIM KOMIIACOM WJIM, YTO MHOTO JIyullle, C JJa3€PHbIM THpocKonoM. B
CEBEPHBIX IIMPOTAX HANpPABIEHUE MArHUTHOW CWJIOBOW JIMHUM Majl0 OTKJIOHSETCS OT
BEPTUKAJIbHOIO HANpaBICHUS M OAMH TOJIBKO Kommac, 0€3 MHKIMHOMETpa, HE MOXKET
JIOCTAaTOYHO TOYHO ONpEAEIUTh HalpaBleHUE Ha ceBep. Pa3zymeercs, eciu Ipu yCTaHOBKE
HEKQIMOPOBAHHOIO MpPHEMHUKAa B TOYKY H3MEpPEHHUH B palloHE YK€ HMEeTCcsl OAMH
MQJIOIIYMHBIH OOBEKT C M3MEHSIOUIMMCSA IEJIEHIoM, TO TOrJa, IpPHU CaMOHAcTpOWKe
MMPpUCMHHUKA 00BEKT BHAYalIE OKaXKETCS «HEBUIUM», a IOTOM IIOSABUTCA, HO C HCBCPHBIM
NIENICHTOM, a IIoclie yXoJa O0beKTa M3 pailoHa BCe HEBEPHBIC IEJICHI'HM MOTYT OBITh
HCITPABJICHBI. Ecmm xe MNPHUEMHUK Ka4CCTBCHHO OTKaJ'II/I6pOBaH 3apaHeC, TO BCPHBIC MCJICHTH
MOSIBATCSI 0€3 3a7ICPIKKH.

Beimie paccMoOTpeH meneHr 00bekTa Ha OCHOBE 00pabOTKH MPUHATOrO KOMOWHHUPOBAHHBIM
BCKTOPHBIM NPUCMHHUKOM CHUTIHaJIA. OILHaKO, €CJIn COBMCCTHO C TaKUM IMTPUEMHUKOM pa60TaeT
AaHTCHHA, BBIIIOJIHCHHAA B BUJC BCpTHKaJILHOfI OECIIOYKH FI/II[pO(i)OHOB, TO BO3MOXXHOCTH IIO

ITOBBIIICHUTIO HOMCXOyCTOﬁ‘IHBOCTH 1 TOYHOCTH IICJICHI'a BO3pAaCTarOT MHOI'OKPATHO.

BbIBO/IbI

[IpeioskeHHBI aNrOpUTM TEJIEHra HMEET BBIUIPHIII IO CPaBHEHHUIO C IIEJIEHIOM
YAQJIEHHOTO B TOPU30HTAJIBHON IUIOCKOCTH MAaJIOUIYMHOTO OOBEKTa IO €ro IMOTOKY
MOIIHOCTH. BBIMIpBIII MO MOMEXOYCTOWYMBOCTH HpPU PAaBHOM CiIy4alHOW MHOTrPEIIHOCTH
cocTaBiseT okoso 5 b, a npu MCnoab30BaHUK COPTUPOBKH MEJIEHIOB MOXKET JOCTUraTh 7 ab.
[Tpy paBHOM OTHOIIIEHUH CUTHAJI/TIOMEXa CilydaifHasi MOTPEIIHOCTb YIJIa MEeJIeHra CHUXKAeTCs
6onee yem B 3 pa3a. BiMsHue HETOYHOCTH PaCIOJIOKEHHUS] OCEeH MPUEMHHKA OTHOCUTEIIBHO
BEPTUKAIM Ha MOJIYYEHHBIH Yroj HejleHra B TOPU30HTAJIBHOM IMJIOCKOCTU CKa3bIBAaeTCs NpHU
OTHOILIEHUU CUTHaJI/TIoMexa Ha 8 1b MeHbIIeM.

AJNropuT™ J1aeT HauOOJBIIUI BBIMIPHILI B YACTOTHOM Auana3oHe Bbiie 2 kl'u. /s Gonee
HU3KHX YaCTOT BBIUTPBIII HECKOJIBKO CHMXKAETCS M BO3HHMKAET HEOOXOAMMOCTH
UCIIOJIb30BAaHUSl IrOPUTMOB [3], YYMTBHIBAIOLIMX BO3MOXKHOCTb HAJIM4YUSA, KpOME IIyma
IIOBEPXHOCTH, COCPEOTOUEHHOTO0 NCTOYHHUKA TOMEXH (HarpuMep, UAYIIETo BIalleKe CyaHa).
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