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CerogHsi: * .JIEKHI/IH 25
Tema: CJZTIOXKEHMe
rapMoOHMYEeCKUX KosiebaHun

25.1. CnocoObl npeacrtaBneHNs rapMoOHUYEeCKUX
KonebaHuum;

25.2. CnoxeHme rapMOHUYECKUX KoriebaHuwu
o4HOro HanpaBrieHus n OOVWHaAKOBOW

yacToTbl. bueHus;

25.3. CnoxeHne B3aMMHO MNeprneHAUKYINAPHbIX
Koneo6aHum.



25.1. CnocoObI npeacTtaBrneHUA rapMOHUYECKNX

Koneb6aHuun

a) aHAJINTUYECKUM: X =asin(a)t+0c)

dx
L= 4 = wA cos(wt + @) =v, cos(wrt+ @)
[
d’x : -
a=—5= —w’asin(ot + @) = —a, sin(wt + @)
t
6) rpaduuecKuil:
o a,= /) Puc. 25.1.
AT 7 o7 v, = /()
0 ’7‘ T 2 3n }
B R Sy e O Ay x = f(t)




B) TEOMETPUYECKHUH - C TOMOIIBIO BEKTOPA aMILTUTY/Ibl. Bo3bMeM 0OCh
KOTOPYI0 0003HaYUM OYKBOM X (puc.25.1). 13 1.0, B3sgTOM Ha OCH, IO
yIJIOM ¢ TIPOBOJUM BEKTOP JJIUHEI @. byieM Bpaliath BEKTOP
aMILTATY/IBI C YACTOTOM » TIPOTHB YaCOBOH CTpeNKu. Ecim cMOTpeTh
CBEPXY, TO BUJHO, YTO ABMKEHHUE IIPOUCXOAUT MO OKPYKHOCTH.

b

Puc. 25.2.

~Y



Ho 4enoBek, KOTOpBIM CMOTPHUT “‘B TOpEI” CTOJIa, HAOIIOIAECT
KOJICOaTEIbHOE ABUKEHUE Tyda U 00OpaTHO, MO CYILECTBY, OH
HaOJIFOAAET MPOEKIMIO KPYTrOBOTO ABUKEHUS HA OCh X. M 3TO
KOJICOaHHWE TMPOCKIMK BEKTOpA aMIUIMTYIbl aHAJOTHYHO
rapMOHHUYECKOMY KojieOaHuI0. Mbl MOXKEM 3alucarb X =
acos(wt + a) njst X-TPOEKIUA BEKTOPA-aMILIATYIbI a.

CnenoBarensio, HPOCKUUA KOHUA BEKmMoOpa HA O0Cb
Oyoem coeepuiamb 2apMOHUYECKOe Koaedanue ¢
AMRAUMYOOU, PABHOU OJIUHE 6EKMOPA, C KPY2080lU
YaACmMomou, pagHou y2ji1060u CKOPOCMU 6PAULCHUA
6eKmopa, u ¢ Ha4aaIbHOU azou, pasHou yuy,
oopazyemomy 6eKmopom ¢ O0Cbl0 €6 HAYAJIbHbLU
MOMEHm 6PEMEHU.



M3 cka3aHHOrO cleayer, YTO TAPMOHMYECKOE KOJICOAHNE MOKET
OBITh 33JJaHO C MOMOIIbIO BEKTOPA, JUIMHA KOTOPOTO paBHA
aMILIMTYAC KOJICOaHMsI, a HalIPaBICHHUE BEKTOpa 00pa3yeT C
OCBIO X yI0JI, PaBHBIM Ha4YaJabHOM (pa3e KojaeOaHus.

IIpoekius KpyroBoro IBUXKEHUA Ha OCh Y TaKXKeE
COBEpIIACT TAPMOHMYECKOE KOJICOaHHE y=asin(ws +

o). 1.0., paBHOMEPHOE NBUKEHUE 10
OKPYKHOCTH MOXXHO pacCMarpuBarh Kak JiBa
KOJI€OATCIILHBIX TAPMOHUYECKUX JBUKCHMS,
COBEPIIIAECMBIX OJJHOBPEMEHHO B JIBYX B3aUMHO
MEPIEHAUKYISAPHBIX HAIIPABICHUSIX.



25.2. CiioxkeHre TApMOHUYECKUX KOJI€0OAaHUM OTHOTO HANIPABJICHUS U
OIMHAKOBOU 4aCcTOTHI. buenus.

Koneomronieecs Ten0 MOXKET y4aCTBOBaTh B HECKOJIBKHX KOJICOATEIIbHBIX
mpoleccax, TOrjJa HEOOXOAMMO HAMTH Pe3yJIbTUPYIOIIEE KoJicOaHMeE,
MHBIMHA  CJIOBaMH, KOJCOaHUS HEOOXOAMMO CHOXHUTh. CH0OXHM
rapMOHHUYECKHE KOJC€OaHUS OJHOTO HalpaBJIEHUS MW OJWHAKOBOM
gacToThl. CMEIIEHHUE X KOJICOJIOMIErocs Teaa OyJIeT CyMMOM CMEICHUI

X, M X, KOTOpbIC 3aIUIIYTCS B CIICTYIOIINM 00pazoM:

x, = a cos(orta,.), x, = a,cos(orta,).
[IpencraBum 00a KoneOaHus ¢ MOMOIIBIO BEKTOPOB a, u a,. [TocTtponm

10 OpaBWJIaM CJI0XKE€HHS BEKTOPOB PE3YyIbTUPYIOIIUM BEKTOp a (pHuc.
25.3).
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[TocTponM BEKTOPHBIC HATPAMMBI 3THX KosicOaHuil. Tak Kak BEKTOPHI a,
M a, BPAIIAIOTCS ¢ OMMHAKOBOM KPYrOBOM CKOPOCTBIO ©, , TO Pa3sHOCTh
(a3 (a, - O,) MEKITYy HHUMH OCTACTCS MOCTOSHHOW. OYEBUIHO, 4TO
ypPaBHEHHUE PE3YJIBTUPYIOMIETO KOJIeOaHus OyaeT

x=x,+tx =acos(of+ad) (@51



B Beipaxkennm (25.1) amminTyna a v HadajibHas (asa

0 COOTBCTCTBCHHO 3a1d0OTCA COOTHOIICHUAMHU

2 _ 24 2 _ 2 2
a- = a-ta’-2aa,cos|n-(P,-0 )] =a ~+a +

2a.a,c08(¢ , - ¢ )
tga = (a;sin ¢ +a,sing,)/ (a,cos ¢ +a,cosoq,)
(25.2)

1.0., T€J10, y4aCTBYS OJJHOBPEMEHHO B JIBYX
rapMOHUYECKHUX  KOJICOAHMAX  OJHOTO
HAlpaBJICHUS MW OAUHAKOBOM YacCTOTHI,
COBEpIIAIOT TapMOHMYECKHE KOJICOQHUS B
TOM K€ HAaIPaABJICHUU U C TOH K€ YaCTOTOM,
YTO U CKJIAJbIBAEMBIE KOJIEOaHM.



AMIINTYIA PEe3yAbTUPYIONIETO KOJI€OaHUs 3aBUCHUT OT
pasHocTH (a3 ¢ = ¢, - ¢, CKIaIBIBACMBIX KOJICOAHUIA.

[Ipoananmu3upyeM BbIpakeHHE (25.2) B 3aBUCHUMOCTH
OT pasHocTH a3 (¢, - ¢, ):

Leo,-9,=%2mn (m=0,1,2,....) Tornaa=a+a,,
T.€. aMIUIATY/IA PE3YJIBTUPYIOLIETO KOJICOAHUs a paBHA
CyMME aMILIATY]l CKJIaIbIBAEMBIX KOJICOAHUM;

KOJI€0aHUs CUHDA3HBI




2.9,-¢ =+Q2m+tl)n (m=0,1,2,....) Torna a
= |a, - a,|, T.e. aMnIMTYyaa PE3yNBTUPYIOMIETO
KoJIe0aHUs ¢ paBHA PA3HOCTH aMILIUTY/L
CKJIAJIbIBAEMBIX KOJICOAHUI.

koneOaHus B npomusogaze -

~ Y




JI1s1 TIpakTHKKU OCOOBIM MHTEPEC NPEACTABIACT
CIy4dal, KOrga ABa CKJIaJbIBa€MbIX KOJICOAHMS
OJJMHAKOBOI'0 HAIIPABIICHUA Maj0 OTIMYaAKOTCA
[0 4Yacrore. B pesyabrare CIOXEHHS OTHX
KOJ€OaHMM  MOJYy4aloTCd  KOJICOaHMsA  C
IIEPUOAUYECKH HU3MEHSAIOIIEHUCS aMILIMTYIOM.
Ilepuonmueckue N3MECHCHUA AMIUIUTYIbI
KOJCOaHNs, BOBHUKAIOIINEC OPHU CI0XKECHUN JIBYX
FADMOHUYCCKUX  KOJICOAHUM ¢ OJM3KUMU
yacTtoramu, Ha3eiBaroTcss bMEHIAMMN.




[IycTh aMIUIMTYIBl CKJIQABIBAEMBIX KOJICOAHUW paBHBI @, a4 YaCTOTHI
paBHBL ® U O + A ® , npuueMm Ao << . Havano orcuera
BBIOMpPAEM TaK, YTOOBI HaYaJIbHBIE (pa3bl 000UX KOJI€OaAHUIN OB PaBHBI
Hymto. Torma ypaBHeHUs KoI€OaHUM OyqyT UMETh CICAYIOIUN BUL;

X, = acosmt, X,= acos(0+tAm)t.

CriianpiBasg 3TH  BBIPAKEHUS MW IIPUMEHSA TPUTOHOMETPHUUECKYIO
(hopMyJTy JIUIsI CYMMBI KOCUHYCOB, TTOJIy4aeM

X = a(cosM+cos(M+Am)t = (2acosA®/2t)cosmt, (25.3)

Bo BTOpoM COMHOKHUTEIIE Mbl IpeHeOperu A®/2, T.K. A®w/2 << ®

PesyneTupytomniee kojaebanue (25.3) MOXHO paccMaTpuBaTh Kak
rapMOHHYECKOE C YaCTOTOM , aMIUIUTYJA @. KOTOPOTO U3MEHSETCS 110
CIEAYIOLIEMY IIEPUOIUYECKOMY 3aKOHY

a. = [2acosAw/2t |, (25.4)

0

x= (2acosA®/2t) cosmt
I'padux ynkumu (25.3) nzodpaxkeH Ha puc. 25.4.
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Puc. 25.4,a

3aKJIIOYECHHBIA B CKOOKH MHOXKUTEIBL B hopmyne (25.3)
U3MEHAETCA TOopa3l0 MEIJIEHHEE, 4YEM BTOPOU
MHOXXHWTENb. BBUY yCiI0BUsS A®/2 << ® 3a TO BpeMs,
3a KOTOPOE€ MHOKHUTEIIb COSM{
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Puc. 25.4.0

COBEPIIACT HECKOJBKO IIOJHBIX KOJICOAHUM, MHOXHTEIb, CTOSIIHN B
CKOOKax, MOYTH HE UBMEHUTCS. ITO Ta€T HAM OCHOBAHHE pacCMaTpUBaTh
koneOanue (25.3) Kak TapMOHHMYECKOE KOJIE€OaHHWE 4YacTOThl (@,

AMILIATYJa KOTOPOTO H3MEHSETCS 10 HEKOTOPOMY MNEPUOAUYECKOMY
3aKOHY. BBIpakeHHEM »HTOro 3aKOHAa HE MOXKET OBITh MHOXHUTEb,
CTOSIIIIMKA B CKOOKaX, T.K. OH U3MEHSETCS B Mpeeiax oT —2a 10 +2a, B TO
BpEMsl KaK aMIUIMTYJa 10 OOPEACICHUIO — MOJ0KUTEIbHAs BEIIMYMHA.
[ paduk amMIuIMTY 1Bl HOKa3aH Ha pUcC 25.4,6. AHAIIMTUYECKOE BEIPAKCHUE
U1 aMILUIATYIbl, OU€BUIHO, UMeET BUJ (25.4).
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Puc. 25 SCDYHKHI/I}I (25.4) — nepuoaudeckas (PyHKUMS C
| '~ 4acTOTOH, B 2 pasa MPEBLINIAIONIEH YacTOTy
BBIPAXKCHHUS, CTOAIIECTO MO 3HAKOMOM MOJIYJIS

\ / \/ (cM. puc. 25.5., Ha KOTOPOM COIOCTaBJICHBI

rpa@uKd KOCHMHyca M €ro MOIynis), T.€. C

I l
cos L, [ !
|cosgld |
|

s ‘ gactoron A®. T.0., dyacrora mnynbcaluu
!\ /\/‘\ /\ AMIUTUTYAbl — €€ Ha3bIBAIOT YaCTOTOM OMEHUH —
paBHa  Pa3sHOCTM  YacTOT  CKJIAJbIBAEMBbIX

KOJICOQHUH.

OTMeTHUM, YTO MHOKUTEIIb 2aCO0SA®/2f  we TOMBKO OnpeaeHacT

aMIUTUTYy, HO M BIMSAET Ha (a3y KojgeOaHus. ITO MPOSBISETCH,
HallpuMCcp, B TOM, YTO OTKIOHCHHA, COOTBCTCTBYIOIIHUC COCCIHHUM
MAaKCUMyYMaM aMILUINTYAbI, UMCIOT IIPOTHUBOIIOJJIOKHBIC 3HAKH (CM. TOUKH
M, u M, ua puc. 25.4,a).

OnpeneieHue 4YacToThl TOHA (3ByKa OIPEJCICHHONW BBICOTHI) OHMECHUNH MEXAY
TAJIOHHBIM W M3MEPSIEMbIM KOJICOAHUSIMM - HauOoJiee MIMPOKO NPUMEHSAEMBIA Ha

MpaKTUKE METOJI CpPaBHECHHUS H3MEpPSAEeMON BEJIMYMHBI C AITAJIOHHOW. MeTton OueHui
HCIIOJIb3YETCS IS HACTPOMKHU MY3BbIKAJIbHBIX UHCTPYMEHTOB, aHAJIM3a CIIyXa U T.1I.



ITloOble cnoxHble nepuognyeckme konedanua S = f(f) MOXHO
npeacTaBuTb B Buae cynepnosuyumn OLHOBPEMEHHO
COBEPLUAKOLWNXCA TapMOHUYECKUX KonebaHunm C pasnnyHbIMU
aMmnnuTygamMmn, HadanbHbiMM  (pasamMn, a TakkKe YacToTamu
KPaTHbIMW LIMKIMYECKON YacToTe o,
S(t)=f(t)=a/2+a,cos(w,t+¢)+a,cos(20,t+d,)+..+a cos(nw t+d )
(25.5)

[lpeoctaBneHne nepuoguyeckon QyHKUMM B Buae (25.9)
ceasbiBatoT ¢ noHatmnem [TAPMOHUYECKOIO AHAJIN3A
CIIOKHOIO  NMeEPNOOANYECKOIO - KOJIEBAHUA, NI
PA3JIO>KEHUA PYPbLE. Cnaraemble psiaa dypbe,
onpefensioLiMe rapMoHuM4eckue korebaHusi ¢ YactotTamm
20, 30, . . . HasbiBaloTcs MEPBOU (UMW OCHOBHOW),

BTopon, Tpetben wn T1.4. [TAPMOHUWKAMU CITOXHOro



25.3. MoaynupoBaHHBIE KOJI€OaHUS

1.Halinem pe3ynbTar CIOXKEHHUS TpEX TapMOHHMYECKUX KOJICOaHMM:
s,=A cos ot, s,= a cos(w + Q)t, s,=a cos(w - Q)t.  (25.3.1)

YuuteiBasg, u4to cos(w + Q)t +cos(w - Q) =2 cos wt cos L2,
MOJIYYHM I10CJIE DJIEMEHTAPHBIX IIPE00pPa30BaAHUIM

s=s, Ts,t5=A(1 + (2a/4)cosdt)coswt. (25.3.2)

Ecin nonoxuth, uto Q << , a k=2a/A<l1, 1O rpaduxk KojeOaHHs
OyZIeT UMETh BUJ, U300paKEHHBIN Ha pHUC. 25.6.

2.Kak BUJIHO u3 PUCYHKA, 17| B 3TOM ciry4dae
KoJe0aHue MOYKHO paccMarpuBaTh KaK «IIOYTH

CHHYCOHJIAIbHOE» KOJIEOAHHUE C «IIEPEMEHHOM aMILIUTYI0M
B=A(1+k cos Q) (25.3.3)

/p E, fem

JUU; 11—




nC ((YCHOBHBIM HepI/IOI[OM))
T, =2n/o. (25.3.4)
Hepnoz[ N3MCHCHUA ((aMHJ'II/ITy,Z[BI»

T'=2m/Q. (25.3.5)
Tak kak o ycnoputo Q2 <<, 10 I >>T,

3. Konebanus, wu3o0pakeHHble Ha puc. 25.6, Ha3bIBaAIOTCS
MoO0ynuposarnbimy. BooOI1e MOAYJIMPOBAaHHBIMH HA3bIBAKOTCS «IIOYTH
CUHYCOMJAJIbHBIC» KOJICOAHHUS, MPOUCXOIAIINE C BHICOKOM YaCTOTOM (,
«aMIUIATYIa» KOTOPBIX MEIJIEHHO MEHsieTcs ¢ nepuojgoMm 1 = 2m/Q.
Bricokast yacToTa (0 Ha3bIBACTCA Hecyuieu yacmomot, Hu3Kas 4yactora £
—uyacmomou Mooyaayuu, KO3PPUIUEHT kK — 21yOuUHOU MOOYIAUU.
MoaynupoBaHHbIE KOJICOAHUSI MOPHUMEHSIOTCS B PAJHMOTEXHHUKE s
nepeaayd 3ByKa WIM H300paK€HHS € ITOMOIIBI0 3JIEKTPOMAarHUTHBIX
BOJIH. 37€Ch MOIYJIALUS HNPOU3BOAUTCI HE CHHYCOWJAJIBbHBIM, a OoJjee
CJIO’KHBIM CUTHAJIOM.



£J.4. UJIOKCHHUEC KOJICOAHUU C KPATHBIMH YaCTOTAMHA
1. IlonbiTaemMcsl BBIACHUTBH XapakTep PE3YJbTUPYIOLIEIO KojJecOaHus,
BO3HUKAIOIIETO NPH CIOKECHUHU JIByX WA HECKOJIBKHX TapMOHUYECKUX
KOJICOAHUW C KpAarHBIMM dYacToTaMu. J[JIs1 mpumMepa paccMOTpUM
CIIOXEHHE, IBYX KOJICOAHHUH C KPYTOBBIMH YaCTOTAMU ® = ® U ©,= 3®
u ammiutynamMu A, =A u A,=A/2: s = Acos ot, s, = (4/2)sin 3 wt.
(25.4.1)
Konebanue ¢ MUHMMAaIbHOM YaCTOTOM HA3BIBACTCS NepPBOU 2APMOHUKOU
(B aKyCTMKE — OCHOBHBIM TOHOM); KOJICOAHHUSI C KpaTHBIMM 4aCTOTaMH
HA3bIBAKOTCS BblCUUMU 2apMOHUKamu (B aKyCTUKE — OOEpTOHAMH, OT

HEMELIKOTO ober — gepxHuil).
2. Cnoxenue KoueOaHWM BBIIOJHMM Ipaduuecku. s dToro ciemyer

OCTPOUTh TpaUKH ClIaraeMbIX KOJe€OaHUM, 3aTeM HW3MEPUTh IS
K2)XJJOT0O MOMEHTa BPEMCHH 3HAYCHUSI CMCIIICHUHU §, U S, M CJIOXKHUTH HX,
MOJIB3YSCh OOIMM MPABUIIOM CJIOKEHHUS IEPEMEIICHUM, T. €. C YUYETOM
3HaKa. Kak BUIHO U3 puc. 25.7, B pE3yJIbTATE CIOKECHUS TAPMOHUYECKUAX
KOJI€OaHWM C KpaTHbIMM 4YacTOTAMH BO3HUKAECT NepuUoOUYecKoe

HecunycouoanvbHoe Koneoarue. Ileprnon CI0XKHOroO KoJIcOaHUsI COBHAIACT

C IIEpUOJ0M OCHOBHOI'O TOHA (II€pBOM FrAPMOHMKH ).



Puc. 25.7

Puc. 25.8.

O 4acToTe CIOKHOIO KOJ€OaHHs BOOOIIE HEIb3S
TOBOPUTh — HECHHYCOUJAILHOMY  KOJICOQHUIO
COOTBETCTBYET HE OJIHA 4YacTOTa, a HAOOp 4YacTOT;
MOHSTHE «YacTOTa» HMEET CMbBICI TOJbKO IS
rapMOHHUYECKOI0 KOJeOaHMs.

3. OCOOEHHOCTM HECHHYCOMOAJIBHOIO KOJICOaHUs
XapaKkTepu3yroTcs (popMoil ero rpaduka, a 3To, B
CBOIO Ouepedb, OMPEACNISIeTCS YUCIOM TapMOHUK U
COOTHONICHMSAMH  MEXIYy  HUX  aMIUINTyJaMHu,
gactoTamMud U ¢azamu. [logoOpaB COOTBETCTBYIOILIME
rapMOHHUKH, MOKHO MOJYYUTh KojJeOaHUs, rpaduku
KOTOPBIX OydyT MUMETh (POPMY IPAKTHUYECKHU JHOOOMU
IIEPUOANIECCKOM KpuBOH. /11 mpuMepa Ha puc. 25.8
M300pakeHbI I'paUKH KoJeOaHU, UMECIOIMX OOUH U
TOT K€ OCHOBHOM TOH, HO pa3HbI€ TApMOHUKHU:

a)s, = 2sin ot + 1,58in2 wt,

0)s, = 2 sinwt + 3sin2m¢ + 1,5sin3wt. (25.4.2).



25.5. Paznoxenue Oypoue. CriekTp

1. B mpeapinymux naparpadax Ha psjie NPUMEPOB ObLIO IMOKa3aHO,
4TO MNPH CIOXKECHUH TapMOHHUYECKHX KOJIE€OaHWM C pa3IMYHbIMHU
4acTOTaMM MOJy4aeTcsd HECUHYCOMJAIbHOE KojicOaHue. Bo3HUKaeT
BOIPOC O BO3MOXKHOCTM OOpaTHOrO IIpOIEcCa: CYIIECTBYET JIH
METO/I, IMO3BOJISIIOIIMN Pa3I0KUTh HEKOTOPOE HECHHYCOHIAIbHOE
KoJIc0aHHE Ha cllaraéMble TapMOHUKHM? METo/ TaKoro pas3jioKeHUs
npemioxkun B Hadane XIX B. JKan dyps€. OH mokazaj, 4To Jrodas
nepuoanyeckas GpyHkuus f(¢) ¢ nepruoaom 7' MOKET ObITh pa3JIoKeHa
Ha cjaraeMple TapMOHUKHU:

f () =a,+acos(ot+¢,)+tacosQot+ @,) +a,cos(ot + ¢,) +...

(25.5.1)

3nech ®=2m/1, a aMmiauTyabl M (a3bl MOXKHO BBIYHCIUTH MO
ONPEJICICHHBIM MpaBUjaM, KOTOPbIE M3JIAaraloTCsl B Kypcax BBICIICH
MareMaTtuku. Beipaxkenue (25.5.1) Ha3piBaeTcsd pas3iioKEHUEM
(yHKLMU f(?) B psi0 Pypbe WU IPOCTO pasznodicerHuem Pypoe.



OOBIYHO aMILIUTYAbI JOBOJILHO OBICTPO YOBIBAIOT C pOCTOM HOMEpaA
rapMOHHUKH, U HAa ITPAKTUKE MOKHO OTPAHUYUTHCS JIMIIb HECKOJIbKUMHU
MIEPBBIMU ClIara€MbIMM pa3aokeHusa Dypbe.

2. Bo mHoOrmx 3amadax (U3UMKH WUIPAOT POJIb TOJBKO AMILIUTYIbI
rapMOHHUK, a MX (pa3bl, XOTSI OHM BJIHSAIOT Ha (OPMY CIOKHOIO KOJICOa-
HUS, OKa3bIBAOTCS HECYUICCTBEHHBIMHU. Tak OOCTOWT, Hampumep, JeJI0
B TOM Cjly4ae, KOIlla HaC HHTEPECYIOT HE CTOJIBKO CaMUd TapMOHUKH,
CKOJIBKO UX DHEPIrUur, KOTOPBIE 3aBUCAT TOJIBKO OT aMILUIUTYAbI U YaCTOTHI
M HE 3aBUCAT OT (pa3bl. B 3TOM cinyyae Hac OynyT OyayT HHTEPECOBATh

JIMIIb YaCTOTHI ClIaraeMbIX KOJICOAHUH M aMILTUTY/Ibl, COOTBETCTBYIOIIHNE
3THM 4YacToTaMm. Pa3iiokeHue HECHMHYCOUJAIBHOTO KOJICOaHus Ha
CHUHYCOWJIAJIbHBIE TrapMOHMKH (0e3 yyera wux (a3) Ha3bIBACTCS
CNEKMPANbHLIM — PATOHCEHUEM. Jluarpamma, n300pakaronias
3aBUCUMOCTh aMIUIATYAbl KaXXJAO0W TapMOHHUKH OT €€ 4YacTOThlI,
Ha3bIBACTCS CHeKmpom HECUHYCOUAAIbHOI0 KOIeOaHus.



Ha puc. 25.9 nu3zo0paxxeHbl CEKTPhl KOJIeOaHUH, pa3I0KEHUE KOTOPHIX B
psaa dypee BeipaxkaeTcs Gopmynamu (25.5.1), a rpaduku n3o0pakeHbl
Ha puc.25.9. bykBamu a u 0 Ha pUCYHKax M B QopMynax 0003HAYCHBI
OJIMHAKOBBIE KojJcOaHUs. PEeKoMEHlyeM 4MTaTEI0 IIOCTPOUTH CIIEKTP
MOJIYJIMPOBAHHOI'O KOJIcOaHUs U OMEeHUM. 3aMeTUM, YTO 3HAaHUE CIICKTPa
HEKOTOPOTrO0 HECHHYCOMJAJIBLHOTO KOJICOAHHs €Ile HE I103BOJISIET
OIpeacanuTh (OpMY ATOr0 KoJICOaHUS U MOCTPOUTH ero rpadpuk. OmHako
4acTO 3TO M HE HYXHO. B omimume or ocuwmiorpada, KOTOPBIM
pearupyeT Ha MIHOBEHHbIE 3HAUE€HUS MCCIEAYEMOro KoJICOaHus,
pETUCTPUPYIOIIas anmnaparypa, 4acTo npuMeHseMas IIpu UCCIIeI0BaHUU

KOHC63TCHBHBIX IIPOLCCCOB. ABJIFICTC BECbMaA HHepHHOHHOﬁ.
A # a} A ' i}

--------- ~— Puc.25.9




[IoaTOMy nmaHHBIE MPUOOPHI PEArupyrOT JHUIIbL HAa U3MEHEHUS CPEIHETO
3HQUEHHUS  DHEPrUM 34  IIPOMEXKYTOK  BPEMEHH,  3HAYUTEIIBHO
PEBOCXOISIINN TIepruoj KojaeOaHui. B 3ToM ciyyae 3HaHME CHEKTpa
OKa3BIBAcTCS BIIOJIHE JOCTATOYHBLIM, MO0 C €ro IMTOMOIIBIO MOKHO
OIPENICTIUTh SHEPTUIO KAKIAOU TAPMOHUKHA U TEM CAMbIM — CPEIHIOIO
SHEPIUI0 CYMMapHOTo KoieOaHus. IMEHHO MO3TOMY CHEKTPaIbHOE
PA3JI0KEHUE UTPACT UCKITIOUYUTEIBHO BAXKXHYIO POJIb B YUEHUH O
KOJIEOaHUIX.



