3.3.4 HekoTopblie NpHMepbI

Ha puc. moKa3aHbl 4aCTOTHBIC CIIEKTPBI PA3THUHBIX QopM curHana. Kaxbiii
HECHHYCOMIQIbHBIA CHTHAT COAEPKMT, KPOME CBOCH OCHOBHOH HacTOTBHI, CIIC H
KPAaTHbIE IPOW3BO/IHBIC OCHOBHO YaCTOTHI- FAPMOHMKH. B 001MX YepTax, 4em OblI-
CTpee W3MEHSETCS aMIUIMTY/a CHTHajia, TEM BBIIIC BBICOKOYACTOTHBIC FApMOHHKH
TOr0 CHrHana. D10 0003HAYAET, UYTO, HAMPUMED, MPH KAKIOM MPOLECCE KOMMYTa-
IIMM BO3HHKAIOT BHICOKOYACTOTHBIE CUTHAJIBI, KOTOPHIE MOTYT CTaTh NPUYMHOH IO-
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QOPMBI CHIHA/IA H KOMITOHOHThI CTIEKTPa CHIHAIA, pasje/IcHHbIC HA 0CHOBHYIO rapMoOHHKY A
H BbICIIHE¢ ' APMOHHKH B

MCX.

PaccmoTpuM npeacTaBicHus B pal Pypbe HEKOTOPBIX YaCTO BEFPEHAIOIINXCA
npu uccneaopanuu OMC ummyiabcoB. Ha puc.  moka3aHbl HMOYABCHI NPSIMO-
YrojibHOH (opMbl IBYX NEPUOAUYCCKH HM3MEHAOLIMXCS HAIPSKECHUN BHACOUM-
NyJILCOB OJHOM W TOW JC OCHOBHOM YacTOThl C HM3BECTHBIMH MapamMeTpamMu

_ T //

(U,,»T,7), onnako pasmunoii ckBaxnoctd 4 = /7> W OTHOCAIIMECS K HUM JIH-

Helgarbie CneKTphl. M3 BRINECKa3aHHOIO MOKHO YCTAHOBHUTD CIICAYIOLIES.

HauMeHbImas gacrora fl SABJIETC OCHOBHOM yacToToi. E€ 3HaueHue cBsa3a-
HO CO 3Ha4Y€HUEM nepuoaa 1.

fi=UT a7y |

AMIUTATY/IbI BBICHIMX TAPMOHMK HOABJIAIOTCA C OJMHAKOBBHIM HHTEPBAJIOM




Af = f, =1/T ux qacToThl KpaTHBI OCHOBHOIA uactote: Jfn = nf,

Ps Dypbe I TOCIEN0BATENLHOCTH MPSAMOYTOIBHBIX MMITyJIbCOB, YETHBIX
oTHOCHTEIBHO ToukHd ¢ = 0, UMeeT BHJL
[ (1.8)

‘ T & I . 2nnt
uy=U_ —|1+2 sin cosnm,t

KosdduimeHTsl (CICKTPaIbHbIC aMIuATyIbl) (63 MOCTOSHHOM COCTABIIAKO-
[EH) OMpeACIAOTCA:

| U =2U,
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JTaHelaThie CHEKTPhI ABYX MePHOIIeCKHX NpAMOYT0TbHBIX HMIIY/ILCOB HaNpPsSCRCHHHA ¢ Pas/IrHOH
CKBaEHOCTHIO(1:2). Orufarman CICKTPaTbHbX aMIUHTYA — $yHEIES Si(X), orubaromas $yHKIEH Si(X) —
$ysxims 11

BaxHO OTMETHUTB, 4YTO OCJIEA0BaTCIbHOCTD KOpPOTKHX HUMIIYJIbCOB, CJICAYyIO-

P
n@x APYr 3a APYroM JIOCTarovHO PCAKO (ckBaxHOCTh 4 = ?T >>1), o6nanaer

6OraThiM CIIEKTPATHHBIM COCTABOM, T.C., ABJACTCA GoJice IIMPOKOIOIOCHOM.
Ormbaomas  CICKTPAIbHBIX — aMIUIMTy[d  CICAYyeT (yHKIMHA Si(x)
(1) = sinx/
(Sl(x) =0, ) TpHueM 1pH rpaduyeckoM MPEACTaBjICHHN B OOIBIIMHCTBE

cydaes HM300pakacTcs aMIUIMTYAd yroit Qyskimu. HyneBoe 3HAYCHHE TOR
()yHKIMA COOTBETCTBYET 06pAaTHON BETHIHHE JUTITEILHOCTH UMITyJIbca 7 .
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Fralils ) (1.9 |

si
Ilpyme HYJICBBIC 3HAYCHUS CICAVIOT C HHTCPBAIIOM nf 1-

Ha npakTrKke HyJICBbI€ 3HAUECHHS MPOSBIIAIOTCS HE CTOJIb ABHO BBHIPAKCHHbI-
MH, KaK Ha pUC.4, TaK KaK W3-3a HeM30€KHBIX ACHMMETPHI (HApUMEp, SKCIIOHEH-
IAATbHBIX HAPACTAHMI M CITa/ia IPSIMOYTOJIbHBIX HMITYJIbCOB) OHH CTIIAXKUBAKOTCA.

Ko>¢pdumment 2U, WO/ T pynkmmn Si(X) npu Hew3MeHHOM NEpHOIE NPO-

MOPLMOHAIICH He AMIUTHTYIC HMITYIThca, a miomam umnynsea U, 7 . Takum 06-
pasoM, BBICOKHE H Y3KHE HMITYJTbChI DU HU3KHX YaCTOTAX MOTYT HMETh TaKyHO XKe
OrHGAIOMILYI0, KAK MMITYJIbChl HU3KUE H LIHPOKHE.

Orubaromas ammmryn ¢yakmmn Si(X) ecrs dynkums 1/x . Jina npsmo-
YTOIbHBIX MMITYJIHCOB C GECKOHEUHO GOMBINON /UATENBHOCTEIO meprosa 1 criek-

TPaIbHBIC JIMUHAU U MAKCUMYMBI (DYHKIIMA Si(x) GeckoHEUHO COMMKAIOTCS.

PacecmoTpum TpaneuneuaaabHbi HMnyJabe. Ha puc. .5 mpuBeICHBI Napa-
METpPBI CHMMETPUYHOIO (C OIMHAKOBBIMY BPEMEHAMH BPEMEHH (DpOHTA H CIiajia)
TpaneuuuAaTbHOTO HMITYJIBCA.

YactoTHoE

g Bpemennoe
npencTapJIeHne
- IpeacTaBjieHue &
E - E— T 20nE/nexana |
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U, "
" {maxmon = 40p5/, mexaza |
U, 12 f ;
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TpaneHHIATLHLIH HMITY/ILC H €r0 orHoarmasn IWI0THoCTH pAliiffge ne/reryn AMILTHTYA

[Ipu nomormu npeoOpazoBanuss Dypbe Ul TPANSREUIATLHOTO HMITYIIBCA
IUTOTHOCTD PACTPEACICHHS aMIUTUTY L UMITYJIbCa ONPEACIACTCS Kak:

sin nafr sin naft, iR
naft  naft,

Ipu 7; =0 rpanenennanbupiii uMIynbec npeobpaxaeTcss B IMPAMOYTOIbHBIH,

U(f)=2Ur

npu 7 = T; B TpeyroibHeiii. Takum o0pa3oM, TpaneneuIaabHbli UMITYJIBC BKIIKO-

gaeT OOJBIIYI0 9acTh BCTPEYAOIMIUXCA HA MIPAKTUKE UMITYJIHCOB MOMEX.
OGBIYHO PAaCCMOTPEHUE OCHOBBIBACTCS HA AMNPOKCHMAIMH OrHOAoMICH

IUIOTHOCTH PaCIIpCaACIICHUA aMTUII/ITYI[HOﬁ IUIOTHOCTH TpanCuCuAAIbHOrO HMIYJIb-
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ca TpeMs OTPE3KaMu MPAMOH (PHC. . ). ANMPOKCUMALIUA 3aBUCUMOCTH aMILTHTYABI
= 7
TFapMOHMK OT YaCTOTBI ONPEACIACTCS YIIIOBHIMH TOYKAMHU S, = / g7 HOKHAS |

— 1
Je /,/7”K - - BEPXHSS CONMPATAIONIAsA YaCTOTa.

Husxouacmomnwiii ouanazon | < f, . ITpy HHM3KHX "yacToTax QYHKIMH CHHY-

ca MPUOIM3UTENILHO PAaBHA CBOEMY apryMEHTY, TaK 9TO Oru0arommas OKa3bIBAaeTCs
MapajuIeIbHON ocu abcucc:

U(f)=2U,r =const (1.15)

[I1OTHOCTH pacnpeneneHus aMIUTHTYl FAPMOHMK, B 1B, 3aBHCHT HCKIIOYH-
TCIBHO OT IUIOIIATA UMITYJIbCA, @ HE OT €ro (OPMbI, AMIUTHTY/Ibl WA BHIOPAHHOM
4aCTOTHI:

| U(f),s ~ 201g(2U 7/ 4,) (1.16)

rne Ay =1mxB*c. Hanpsoxernue U, u3MepseTcs B BoipTax, a BpeMs — B MUK-
POCEKyH/Iax.

Cpeoneuacmomuuiii Ouanazon [1 y (7TT)S F=L (ﬂT ! )] [TpeNoNoKIM, |TO
qucaurens Sin 77 =1 (mauxymmmit caywait) u wactaoe Sin 7/7, /(7f7,) =1 ppu-
ny Sinx = x . Toraa nonyumm:

| U(f)~2U,t(afr)=2U, (af) (1.17)

[110THOCTE pacnpeeNeHus aMILTHTY /] TApMOHUK, 1B, IPONOPIHOHATLHA
1/ fu MO3TOMY CHAACT MPAMOJIMHENHO ¢ KpyTu3HOi 20 n1b/nekana:

1.18
u(1)ss =201 20D o

0

3zeck yactora m3Mepsercs B MI g
Buvicokouacmomnwviii ouanazon (f = fe) Ilpeanonoxum, 9o sin ﬂf T=1n

sinzfr, =1 (Hamxymmii cnydait). Toraa momyaum

U(f)=2U1———

1 1 (1.19)
T 7z,
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HUnu

U(f) =20, (7*f,) (120)

2
IT10THOCTD pacTIpeneIcHUs aMIUTUTY /] FTAaPMOHUK, 1b, IPOTIOPIMOHANBHA 1/ fn
I03TOMY CIaJaeT MPSMOITUHEHHO ¢ KpyTu3HOi 40 nb/nexana:

20, (1.21)

U(f)os = 201gm140

B KauecTBe KOHKPETHOIO MPUMEPA PACCMOTPHM TPalELUHIAIbHBIA HMITYJIEC

¢ T, =40uc u 7T, = 2HC TlockombKy mouTH 95% JHEPrUH MEPHOINIECKOrO Tpa-
NELUHIATRHOO CUTHAIA COIEPIKUTCS B MEPBBIX JECATH MAPMOHHKAX, OOJIbIINH-
CTBO CIIEMATUCTOB B oOnactu OMC onpedensem MUHUMAIbHOE 3HAYEHUE NO-
J10CBl yacmom umnyavca kaxk 10-mu kpammnoe 3Ha4enue OCHOGHOU YaACHOmbl

YacroTHOE
Ty = 40xc
npeacTaejIeHHe

1\"\ T = 2HC

Anvrumrynoa

3 L] 1 | ]

25 75 125 175 225 250 325
Yacrora MI'ng

T'apMOHHKH TpaleHHAATEHOT 0 HMITY./ILCa

. B Hamem nmpuMepe, €clii TakToBas yacrora pasHa 25 MI ', To moiioca Jac-
TOT npuHUMaETCs paBHOM 250 MI'n. OqHaKo Takve OLEHKH CHPABEITUBbI TOJIBKO
TOrJa, Koraa BpeMs (poHTa/cmaga He Bbie 2 HaHOCEKYHI. Kak BHIHO W3 pHC.
MaKCHMAJIbHbIC 3HAYCHUS AMIUIUTY/I TAPMOHMK CHTHAJIA NPHUXOAATCS Ha MEPBLIC
10 gactoT cnekrpa.

[ITupuHa MOJIOCHI YAaCTOT CHEKTPAa MMITYJIbCA ONPEAENIETCI CKOPOCThIO €ro
HapacTaHusi WU Clafia U onpedensiemcs KAk OUANd30H YAacmom, 8 KOMOpOM
CKOHYeHmMPUpPOBaHa NPAKMUYECKU BC SHEPUA UMNYNbCA CUSHANA UNU NOMEXU.
[Tonoca 4acToT 0OpaTHO MPOMOPUUOHATFHA BPEMEHH (pOHTAa M BPEMCHHM crHazia
HUMITYJIbCA, @ TAK)KE IMEPHOAY MOBTOPEHHS HMIIYJILCA, T.€. IapaMeTpaM HUMITYJIbCa,
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HUCIOJIb3yCMbIM [IPH BPEMEHHOM IPE/ICTABICHUH CHTHAIA. YBEIMYEHHE BPEMECHH
HapacTaHus UMIYJIbCa (Sro 3aMe/UIEHHE) BEIET K 3HAYUTENLHOMY CHIDKCHHIO aM-
ILTMTY T BBICIIMX TapMOHMK. Toria, eciiv mpHeMHOE yCTPOWCTBO MMEET ONpeEe-
JICHHYIO TI0JIOCY NPOIYCKAHWUs, TO 3aMe/UIEHHE CKOPOCTH HAapacTaHWs WM Criaja
HMITyJIbCa MOMEXHU NPUBO/UT K CHUXKEHHIO YPOBHSI BBICOKOYACTOTHBIX oMex. O
HAKO, SCIM BPEMs ()POHTA HIIH CNIajia OYEHb MaJIO, TO WMPHHA CIIEKTPA HMITYJIbCA
HapacTacT U 10J11 BBICOKOYACTOTHBIX TAPMOHUK YBETHIHBACTCS.

Ecnn Bpemena ¢ponra u criana e paBHBI apyr JPYTry, TO B 4aCTOTHOM CIIEK-
TPC, B COOTBCTCTBUH C NPUBEICHHBIMH BhIIE Dypbe — MPEACTABICHUAMHE, HMEIOT-
Csl TApPMOHUKH € 4aCTOTaMH, 0OpaTHBIMH BpeMeHaM (poHTa U criana. U eciw, Ha-
[IPUMED, TaKTOBas 4acToTa TONBKO 5 MI'm, a Bpems (ponra 1 Hc, TO mosBATCA

/

s F= I
rapMoRHKa ¢ "acroroit J = //7[ * Ty qro coctaBut 318 MI'n. T.e. ¢ Touku 3pe-

HW IIUPHHEI CTICKTPA BAKHBIM OKAXETCS HE MIEPUOJ] HMITYJILCOB, 4 BpEMEHaA CTiafa
Wi QpoHTa.

Ilpy oMo BEINENPHBENEHHBIX YpaBHEHHMI MOKET OBITH IIPEJCTABIICHA
OrubaroIIas IIOTHOCTH PACTIPEAETEH S aAMIUTHTY IS JTHOObIX Tpanenen1aabHbIX

H TPEYTOJILHBIX UMITYIbCOB ¢ napametpamu U, , T u 7, .

f
f=1/nT

RE
f,=1/n Tr

e
semmE

P £,=1/T,
HecHMMeTpHYHBIH TPaNeIHHAALHBL HMITY.IhC

Hu puc. ona npuBeneHa B aBoiHOM norapupmudeckom Maciarabe. Conps-
TAIOUIME HJIX YIJIOBBIC YaCTOTHI MOJY4YalOTCS IyTEM NPUPAaBHUBAHUS 3HAYCHHUIL
(yHKIMM B TOUKAX EPECEYEHHs OTPE3KOB OPAMBIX.

‘ IlepBas conpsraromas yacTora onpenensercs u3 YpaBHEHHSA

| 2U,t=2U, (#f;)

KakK

f; =U(xr) (1.22)

Bropas conpsraromas wacrora onpenensercs u3 ypasuenus
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2U,, (f,) =20, (=* f;7,)

KaK

/., =1/(nt,)

(123)

Al\dﬂ.l'lﬂ'l'ymlble ILTOTHOCTH NPAMOYT 0JIbHOT 0, TPANeHeHTAILHOI 0 H

TPEYT0JIbHOT 0 HMITYJILCOB (JULH IociaeHero ;= /, )




