
[image: image12.png]JlaGopaTtopna poGorta 7

AOCTIKEHHA 305PAXKEHDL CATHAJIB HA A3l TEOPEMH
KOTEJBHMKOBA

MeTta po6oTH: eKCNIEPUMEHTANEHO JOCTINATH METOAH ONACY CHr-
HaJliB 3 06MEKEHHM CEeKTPOM 3a TeopemMor KoTenbHHKOBA Ta TOuHiCTE
NPSACTABNCHHA PeanbHiX CHTHANIB paAoM KoTenbrukosa,

KopoTki TeopeTuuni Bizomocti

CHTHATOM 3 0GMeKEeHHM CNIeKTPOM Ha3HBaloTh Taku¥i CHTHan, y
AKOro crekTpansua uiimbiicts S(0) 30cepeikena B Mexax ckindenoro
4acTOTHOFO iHTepBany D, TobTo:

S(@)#0 npn o € D,
S(@)=0 npr w ¢ D.
OTie, 32 03HAYESHEAM, CIEKTPH TAKMX CHTHAMNB OMHCYIOTECA (ini-

THUMH QYHKLIAMY dacToTh o . Ha puc.7.1 sobpakeHo, sk NpHKIAZ,
OAMH 13 MONCHHBHX (IHITHIX aMTTITYIHO-YaCTOTHHX CTIEKTpIB.
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[image: image1][image: image7.jpg]OTpunManitii HU3LKOUACTOTHHI CHIHAN 3 OGMEXKERMM ClIEKTPaM
306paxeHo Ha puc.7.2.

MakcnMaibHOTO 3HaYeH s Lieil CHTHA Jocarae B 1oyl [ =1, a
_2kn
BTOUKaX t =——+{,, ne k=t1, =2...., curnan naGyBae Hy.1b0BHX 3Ha-
Oy
4eHb. Y HACTHHHOMY BHTIAKY, KoM t= 0, curvan $(f) AocaraTime Ma-
KCUMyMY y MOMeHT 4acy t = 0 i 6ye soGpaxatucs nepuioro dyHkuicio
sinx

2
4acy BUrIALY (—] .
x

S0

Puc.7.2. Curnai 3 oGMeKeRHM CISKTPOM i3 TPHKYTHOIO (hopmoro AUYC

[HIAM TPUKNAZOM CHIHATY 3 0GMEREHHM CHEKTPOM, AKHIT WHPO-
KO 33CTOCOBYIOTh Y TeOpiil CHrHANIB, € iZearbHIi HH3LKOUACTOTHHI CHI-
Han. Horo amnnity/io-uactorHuii criekTp mae Burasz (pue.7.3.):

o S, s —0, <0<
s ool =] So s IS
(@) |.S(m)[ { 0, (-e<o<-w,)U(0, <o<x). a2
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Pic.7.3 AYC ineanbHOro HH3BKOYACTOTHOTO CHIHALY

V Ha3Bi 1LOTO CUTHAIY COBO “ifeanbHui” 0GyMOBIEHE THM, WO
ANA peaibHUX HM3BKOYACTOTHMX CHIHANIB aMNUTYAHAH cnektp, mo-
neplue. He € PiBHOMIPHHM Ha CKIHGEHOMY BiIpi3Ky 4acTOT, SK Le Mae
micue Ha puc.7.3  mua  inTepsami [7 @y, Wy ], NO-UpYTE. fpH
o] = o0 CEKTP ACHMTOTHUHO NPAMYE JI0 HYAS, & He SMIHIOETHCS CTPHG-
KOM Bin 3uauenus S, 10 3nadenus 0 (IuB puc. 7.3).

Hexaii ju1st i€allbHOr0 HU3BKO4ACTOTHOTO CUrHAly (hasouacToTHa
xapakteprerika @(w)=0. Tosti. 3actocysasmn obepHere nepersoper-

Hst Dyp'e 10 aMITIITYAHO-4aCTOTHOTO criekTpy (7.2) ineansHoro Hu3bko-
HRCTOTHOIO CHIHANY, 3HAXOAMMO!

s(r)=i_!5(m)e'“'dtn'—'%jsn coswido=

T e TR IOt 73)
wt T Oyt
3o0paxenna i1eabHOr0 HU3LKOYACTOTHOO curHaiy (7.3) y uaci
HaBe/IeHO Ha puc.7.4
Binbiu 3araibHOro BHAY ifeanbiuii HU3BKOYACTOTHMI CHIHAT MO-
JKHA OTPHMATH, SKINO BBXKATH, MO HOro (asouacToTHuil crekTp
(-D(u)):ﬂnt.,, Wy SOS O, . Toai 3rigHO 3 BIACTHBOCTAMH nepe-
TBOpeHHs @yp’c i 3 ypaxysanuswm (7.3), nicranemo (puc.7.5):
s, (1)=—5;‘£i'-sinﬂ]&'(li‘°)
' x oyl -1,)

, ~w<t<oo, (7.4)
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Pic.7.4 306pakeHHs i1€QbHOTO HH3LKOYACTOTHOTO CHIHANTY Y Jaci

3nalizemMo ckaIpHAH JOOYTOK iNeATbHIX HU3BKOYACTOTHHX CHI-
Hatis s(t) i s, (1):

(805,)= [s(0s,, (yar. (7.5)

3rigso 3 pibnicTio Napeesans ckansphuit 106YTOK ABOX CATHATIB

i . 1
3 TOYHICTIO 4O MOCTIHHOrO MHOXHHKA (7—

2n

)36iramcﬂ 31 CKanApRUM

J00YTKOM TX cneKTpansHux minsHocTel. Omie, (7.5) MoXkHa nepenuca-
TH TaK :

L TR
(s;s,,) E[—JS(&) ,_(m)dm. (7.6)

e 3HaK ,,*” 03HauAE KOMIUTeKcHe crpsmkenns, a S(w) i S‘,’(a))— creKT-
paibHi WITBHOCTI {1€ATBHMX HU3LKOYACTOTHHX CHIHANIB, 30GpakeHnx
BiAnoBinHO Ha puc.7.4 i puc. 7.5.

TMincrasmsiy & (7.6) 3nauenns CTEKTpalbHUX MIiNBHOCTEH, MaTH-
MeMo:

(8,8,)=— ISD Sae""‘"dm—— j(cosmtﬂ +isin wt, do =
2z 2 g,

Siw, sinw,t,

joswt du=——smu) ty= (1.7)
H ,

o 2] Qply
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5,0

Puc.7.5. 3cynyTnit y qaci izeamsHuit HH3KOTACTOTHHIL CHrHAT

13 OTPHMaHOro pesyTbTaTy MOXKHA 3POGHTH Takuil BHCHOBOK. SIK-

3
1110 3CYBY to HANATH HANPHKNAN 3HAYCHHS ti=—, TO CKANAPHMiA 106yTOK
g

(s, s, ) Oyze nopisHiOBaTH HyNEBi | 3HAYMTL CHTHANH OY/IyTh OPTOrOHa-

" i s ke
Abti. 3a3Haunmo, wo Tex came Gyxe Binbysartucs i npu scysax ty=—,
Wy
e k= +1, +2,... TakuM YMHOM, OTPHMYEMO HECKiHYEHHY MOC/II0BHICTh
B32EMHO OPTOTOHANBHHX (yHKI

=S @ )

nek=0,tl, £2,...

113 1OCHiNOBHICTE YTBOPIOE B MPOCTOPi CHIHAINB, CHEKTPH AKHX
oOMexeH] 4acTOTOI0 O, OPTOroHANBHNH Ba3uc. Lleil 6asuc HasuBaeThes
Gasncom dyrkuiii Kotensuuxosa. 3uaiinemo wopMy® dyHKuii Se(timy)

? @ynkuii (7.8) npu pisHux 3HaveHHsX iHaekca k MAIOTE OIMH i TOM CaMHH BH-
s, BoHu e 3CYHYTI Y 4aci oaHa BIAHOCHO 0HOL, i ToMy iX eHepril, a 3na-
WHTb, | HOPMH, OAHAKOBI.
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[image: image9.jpg]i3 nocninosrocti (7.8). Jlns uporo BUKOPHCTAEMO TOM HakT, mo B TEOpil
CHTHANIB KBAJPAT HOPMH CHIHAY JOPIBHIOE CKATAPHOMY A06yTKOBi CH-
rHany 3 camuM co60to, To6TO juts curHamy sq (15M;) 3 ypaxyBaHHSM piB-
Hocri ITapcesans Maemo:

: 1% s2
[lsolf = s Xn):Eﬂ{Sn - Sdo = ilmf 0

3Bizcu HopMa Byab-skoro curnany i3 (7.8) Gyse nopisHioBaTH

1=

5 (7.9)

nek=0,+1,+2,...
Taxum 9MHOM, AKIIO PO3AUNTH KOKEH 3 €NEMEHTIB MOCHiL0R-
Hocti (7.8) Ha HopMy (7.9), TO OTPHMYEMO OPTOHOPMOBAHY TIOCIHIJOB-

HicTh dynkii:
sin m,,(/ - kg\l

)

k)
gl t——
]
AKa [03BONAE 3TiAHO 3 3AranbHOI0 TEOPIEK) OPTOrOHANLHHX PO3KIAAIB
ejleMeHTIB TimiliHOro mpoctopy mpejacraButu Gyab-axky dynkuios(l),

CreKTp skl BIAMIHHMH Bil HYIA NHIIE B CMY3i HacToT ~ o, SO <0, |,
e BEPXHsl HACTOTA g < o0, B y3aranbuenuii pag dyp’e:

5= 3 Coothon) @

Qu(t;0,)= k=0,£1,42,.. , (7.10)

Vaaransteni koediticutn Dyp’e Cy 069HCTIOIOTECS AK CKATAPHHI
nobyrok cursamy s(f)i Bixnosinso k-i opronopmosanoi dymkmnii Kore-
TBHHKOBA @, (;05). 3HOBY, 3acTocoByiouu pisHicTe TlapceBans, s
TAKOrO CKAPHOTO J00YTKY MOXEMO 3amicaTh:

Ck=(s.¢k)=2ix [S@ e ™do (7.12)

ze §(®). —o, S©O<®, — CNeKTPaNbHa LiTbHICTE curHany s(t),a
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—e “ ,—0, <0<, - CNeKTPaIbHA MiTLHICTE k —T OpTOHOP-
5 3

mosauoi dynkuii Kotenbhukosa ¢, (£:©,) (7.10).

Bpaxosylouy Te, 110 Qyskuil sacToTn S‘(m) R i Big-

g
MIHHI BiJ HYIA JHIIE B MekaX 4acTOTHOroO iHTepsamy [—mﬂ,m,,] . TO
Mexki inTerpyBanns B npasiit yacTuni (7.12) MOXHA POMIMPHTH 4O Beiel
YUCI0BOT 0ci (— % , =), To6TO:
1 e -
oAy ST J‘S(m)e 9 dy.
Vo, 2z

= i o
Iurerpan ZL jS’(u))e " on do e obeprennm nepetsopents Oyp’e
23

JutsA cuTHany s(f) obuHcneHnit 0is MOMEHTY wacy
k
S - (113)
®y  2nfy 2/

TOBGTO MOKEMO 3amucaTi

s(ty), k=0,%1,£2, .. (7.14)

IMigcrasastoan (7.10) i (7.14) B npasy gactuny (7.11), octatouro
OTPAMYEMO:

: ke
5 sinwg (1 ——)
()= Zs(z,)—k:”. (7.15)
N ()
mB

Crisianoutenns (7.15) HocuTh Hassy paay Korenbuukosa ans
curHatis 3 obmeskenum cnextpom. I3 (7.15) Bagmo, mo curnan s(f)3
OOMENEHUM CTIEKTPOM MOske OyTH MpejCTAaBNCHUH ¥ BHrIAAl CyMH 40-
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[image: image10.jpg]Gyrky Binmikis s(t,). k=0, +1, +2,  curnany ra ianosimumx OpPTOHOP-
MoBanux dyukuilt Gasucy Korensaukosa ¢, (1;0,) (7.10). ITpu LBOMY,
AK BHAHO i3 (7.13), sincTans y waci mix cycimuivm innixavm ( a6o in-

TepBaN AUCKPeTH3aiT) A= L. ne f=
2/s

©p

o HailBuLIa YacToTa B Crie-
T

KTpi curnany S(r).
Brkiazene B niteparypi GopMymoOTE y BHraAi Teopemu Kore-
JibHAKoBa (200 TeOpeMH BiAMIKIB): cHrHan S(r), — o < t< w0 3 ofMeKe-

HHM CIIEKTPOM, TOOTO CUrHal, y AKOMY BIiACYTHi rapMoHiiisi ckiafoBi 3
vactoTamu f > f,, Moxke GyTH NOBHICTIO BiAHORMCHHMI HA OCHOBI CTiB-

Bizowerns (7.15) 3a coivu auckpeTnuMM Bintikamu s(1,). k=0, £1,

2

- %Ki GepyThCs uepes piBHi npoMizkku uacy A < _H

2/a
Jlomamne 3aBIanus

1. Jlns sananoro BUKIazayeM iMImyTLCHOrO CUrHany po3paxyBaTtn
CUCKTPAIbHY IinbHicTL Ta mobyiysatn AYC. Buinaywré uacrortu
@, 0,, 0;, AKi 06MexkyIoTh JacToTHi iHTepBATH [— ®,;,0, ], i=1,2,3,8
Mekax AKHX CIEKTpalibHi KOMIOHEHTH cknaiaiors 80, 90 i 95% mnoeuoi
€eHeprii curnay.

2. BHKOHATH TaKi K PO3PaxyHKH, WO i B MONEPEAHEOMY MyHKTi,
ANA 33/IaHOTO BUKNA/IaYeM aHATOrOBOr0 CHIHAIY.

3aBanust 10 naGoparopuoi poboTn

1. BBaxalou 3uaii/ieni Ipu po3paxyHKax JOMAUIHLOTO 3ABAAHHA
HACTOTH O, ®,, ®; MPAHUYHUMH YaCTOTAMH 18 3aJaHHX CHIHANIB, BH-
kOHATH MpeAcTaBlIeHns X pijavu Korensuukosa i 306pasutv orpumani
peanizauii curanis rpadivso y wacosiii o6macti.

2. BHKOHATH MOPIBHAHHS TOGHOCTI aNmpOKCHMAUIT PeabHHX CHI-
Hanis pajoM Kotenbuukosa. s HBOro Mix OTpUMaHHME MpeCcTaBIeH-
HAMH CHIHAMIB Ha OCHOBI Teopemn KoTennuukosa Ta ix opuriatamu. 3a
Pe3yIBTATAMH MOPIBHAHHS 3pOGHTH BUCHOBKH.
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KonTposnbHi nuranus

1. SIKi CHTHAIM HA3MBAIOTH CHIHANAMY 3 OGMEKEHUM CTIeKTpOM?

2. Slkuil CHrHAJ HA3WBAIOTH i/IGANLHUM HH3BKOYACTOTHHM CHTHA-
nom?

3. Sk onucyeThes CnekTpanbHuii 106yTOK ABOX CHIHAiB Ha OC-
HOBI 1X CMIEKTPATLHHX IiALHOCTEH?

4. HasejiiTs NPUKJAN IBOX CHIHAIB 3 OGMEKEHHM CNIEKTPOM, SKi
€ OPTOTOHANLHAMH.

5. 300pasuTi OCLHIOrPaMy iJCANBHOIO HH3LKOYACTOTHOTO CHT-
Hay y uaci.

6. SAxkum nosuHeH OyTH 3CYB Y Yaci MiX ABOMA iN€ANbHAME HU3b-
KOYACTOTHHMH CHIHATTAMH 3 OAHAKOBHMH AMILTITYAHO-4ACTOTHUMH CIle-
KTPamy, 106 BoHH Gynn OPTOroHanbHuMu?

7. 1o ssnse coboio Hasuc Korensukora?

8. Yomy jopieHioe ammutityaa k -i 6asucroi GyHKUii npH poskna-
nanui curnana S(r) 3 o6mekenum criekTpom y psn Kotenstnkosa?

9. Skoio nosuHHa GYTH BiACTaHL MK CYCIHIMH BiiTiKaMu CHr-
Hana 3 oGMeXeHIM CNEKTPOM NP NPEACTaBIeH i Horo pajtom Kotenn-
HHKOBA?

3. Yum ofyMoBnena moxubka mpH anpoKCHMalli peasbHuX cur-
Hain psiom Korensuukosa?

4. TloscHiTh, A0 AKMX HACTIIKIB MPU3BOANTEL BHGIP 3HAYEHHS iH-
TepBally JIMCKPETH3ALIT AHANOrOBOTO CHIHANY 3 OOMEKCHHM CIIEKTPOM,
npu HOro npejcTaBieHHi AUCKPETHUMM Biatikamu, GinbluuM, Hik Toro
BiMarae Teopema Kotemsuikosa?

JlabopaTopua pobora 8
KOPEJISIIVHE IEPETBOPEHHS CHT'HAJIIB

Meta poGoTH: 10CNTUTY BAACTHBOCTI ABTOKOPEMALIHHOIO Ta B3aEMHO-
KOpeALilfiHOro NepeTsopeH s CUrHATIB.
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Puc.7.1 AMnsiityao-wactormii CTICKTP CHIHATY 3 OGMEXKEHHM CIeKTpOM

Mos wworo curnany D = [-wg, 0], Beaxatumemo, wo thazouacro-
THUI COEKTP UbOTo cHrHany € iniifia Gywkuis vactorn o, 10670; Ba(w)
=0, —0, <0S0, .
Toti eNeKTp TAKOro CHrHATY 3aNMLIEMO TaK:
Sp@)"°", —0, co<o,,
0, ‘m| >0,

Su (o

ne

5,0+, —0,<0<0,
“’n

Splo)=

So(l——m’*). O<o<o,.

3acTocoyiodn ofephere nepenaopenﬂﬂ Dyp’e, 3ualinemo 306pa-
HKEHHS CHTHAIY y 4aci, CIeKTp AKOro Nnokasano ka puc.7. 1. Maemo:

Sy(0= E;[j‘ (m)"‘”dw= = f&‘,,(m)e"’“""e""’dm:

-y

=TI” :fSD(m)[cosm(l ~to)+isinot —t, )|do= (7.1)
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P —

= j (1——)cosm(t ty)do=
T @y

=Si|‘.’jz‘,osm(l—!u)ﬂ"""L Im°°5“’(’“'°)dm:1'
| @y p

3HAXOAMMO 3HAYEHHS IHTErpaTiB y KBAIPATHUX IyKKaX:

“ ) o |

jcosm(/ ~ty)do= smm(t—t\,)ln‘7 = sin@, (1),
H =ty —t

o=x , dwo=dx

) sina(r—t,)=y
—t

Jocosa(t ~t;)do = cosltt,)do= b, -
H
|

© 1

N_’[s‘m ot —t,)do=

o o

o
sinw(f —1, 0”

[}

©p .
Eosinm, (1 —1,)+
t=t, (O
:

1
sinw, (t —1,)+ mcosm,(x—tn)—mA

1 op _
5 coso(t —l.,)n

1

TlincTaBuMo Tenep 3HaiiIeHi 3HaWEHHs iHTerpaniB y npasy 4acTu-
wy (7.1):

1
sinw, (t —1,)— sinw, (t—1,)—
t—t, t—t,

sﬂ<z)=s—“[
n

1
coswy( -to)i-—z‘l=

w10 Oy(t—1,)

=5 icosa, 1))
T, (t—1,)*
f
o 2 i, fofe 5e®s | cEtew,
70, (1 —1,)? ) 2
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