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Beeoeno nonammsa enepzemuunozo cuznany. Ilokazano,
W0 CUZHAIl, AKUIL MAE 0OMEIHCEHY MPUBATICHb | € NOZUMUBHUM,
He 3aexcou Oyoe enepzemuunum. Takoic noxazano, wio AKuLO
EHEP2eMUYHUM CUCHAIOM € O0elbma-YyHKuin, mo 60Ha Mac
PiBHOMIpHUIL cneKmp HecKiHYeHHO manoi amniaimyou. Beedeno

nOHAmMMA enciioH-QyHKyii

B 3aranpbHOMYy BUINAIKy CHIHal — L€ CKJIaJHE
KoNMBaHHs. TOMYy BUHHMKAa€e HEOOXIIHICTh TPEICTaBUTH
cKiazHy (YHKIIIO, 0 BU3HAYa€e CUTHAJ, Yepe3 MpOCTi
¢yHKIII, sKi € JTHIHHOI KOMOIHAI€l0 MEBHUX
eneMeHTapHux  QyHkmid. o MareMaTHYHOTro
MIPE/ICTABJICHHS! CUTHAJIB IMUPOKO BHKOPHUCTOBYETHCS
JIBA OKPEMHX BUIIQJKH PpO3KIaAy (QYHKIIA B
OPTOTOHANIBHI PS/IU: TI0 TPUTOHOMETPUYHUX (DYHKIIISX —
CHeKTpajJbHE IIPEJCTaBICHHS B BHUIVIAL psgy abo
neperBopeHHst Dyp’e, 1 uacoBe MpEACTaBICHHS Yy
Burmsini psany KorenprukoBa. O6masi ui dopmu €
aJIeKBaTHUMH. Jus JIOCTATHBOL TOYHOCTI
MIPE/ICTaBJICHHS CUTHAIIB CyMOIO PsIIIiB HEOOX1THO, 00
BHKOHYBasacs piBHicTb [TapceBans [1].

OCHOBOIO CHEKTPaJIbHOTO aHajli3y CHTHANIB €
npezacTaBieHHs (QYHKIIT 4acy y BuUIsmi psamy abo
neperBopeHHs @Dyp’e. IlpakTuyHO IMpHHA CHEKTpa
CHTHAJy BU3HAYAETHCS SIK O0JIACTH YacTOT, B TPAHUIISX
SIKOT 30cepe/PKeHa OCHOBHA €HEpTisi CUTHAITY.

Henepionmuunuii  curHajg — po3MNIsAAAeThes  SIK
MepioANYHUI 3 HECKIHUEHHO BEUKUM mepiomoM. [Ipu
LOMY DI3HHUII YacTOT MiX CYCIAHIMH TapMOHIKaMH
npsimye 10 Hyas. CIEeKTp cTae CyUiIbHUM, a aMILTITyIH
— HECKIHYEHHO MaJIMHU.

[pu criocTepexeHHi 3a MPOTIKaHHSAM BHIIAJKOBOTO
MpoLleCy MO)KHa BU3HAYMTH JIMILE ITIOTOYHHH CHEKTp
peamizamii, mo posrsimaerbea. g GyHKIIL €
BUIIaIKOBOIO. TOMY BBOJUTHCSI MOHATTS €HEPTETHYHOTO
CHEKTpa, SIKe IMPHUBOOUTH JO HEBUIAAKOBOI (yHKIT
yacToTd. EHepreTMYHMil  CIEKTp  CTalliOHapHOTrO
BHUIIaJIKOBOTO TPOIIECY BH3HAYAETHCS SIK CIIEKTP HOTO
aBTOKOPEJISILiHHOT GyHKII. DiznuHM 3MiCT
€HEPreTUYHOr0 CIIeKTpa — 1€ CHEeKTpajbHa INIBHICTH
MOTY)XHOCTI ~ mpouecy.  EHeprernunHumii  crnekrtp
XapakTepu3ye MOBEJIHKY MPOLIECY B CEPEAHBOMY.

PeampHi  curHamM  3aBXIM  MAlOTh  KiHIEBY
TpUBANICTh 1 OOMEXKEHy CMyry 4acrtor. Ale
CHEKTpajJbHE IIPEACTAaBICHHS TAaKUX CHUTHANIIB, IO

IIUPOKO  BHKOPUCTOBYETHCS,  YacTo  IOPYLIYE
SHEpreTUYHMH OajaHC MK CHIHAJIOM Ta HOro
CIIEKTPOM, a BHKOPHCTaHHS EHEPTreTHYHOrO CIEKTpa
CHIOTBOPIOE  CHIBBIJIHOMIEHHS MK  CHEKTPaJIbHUMHU
cknagoBuMu. OcoONMMBO 1€ Mae Micle B T'paHHYHHX
BHUIAJIKaX, KOJH IMITYJIbC CHTHANTY PO3IISAAETHCS 5K
Jy’)k€ KOPOTKHMH 1 3aMIiHIOETbCS NebTa-pyHKIIEo, a
TAKOXX TMpPH HECKIHYEHHO BY3BKOMY YaCTOTHOMY
CIEKTpi, SKHA TaKOX MPENCTaBISIETHCS — JIeNbTa-
¢yHkiero. ToMy 11e MTUTaHHS € aKTyaJIbHAM 1 IOTpeOye
JI0IATKOBOI yBarw.

PosrasHemo curnan f(t) 3 oGMekeHow eHeprieio,

HANpHKIaA, OAMHOYHUI IMITyJbC TPSIMOKYTHOI a0o
Oinpm  ckiagHoi ¢dopmu. Sk Bimomo [1], moBHa
MOTY)KHICTh TaKOrO CHUTHAIIy JOPIBHIOE CyMi CepeaHiX
MOTY)KHOCTEH MOCTIHHOI CKJIAZOBOI Ta TapMOHIK, IO
CTBOPIOIOTH CHrHaJl. ToOTO cepenHs MOTYXHICTh He
3aJIeKHUTH BiJ (Da3yBaHHS OKPEMHX TapMOHIK. 3 iHIIOTO
OOKy pO3MOAIA eHeprii B CHEKTPi HENepiognYHOro
CHTHaJTy BU3HAYa€ThCs Takoto piBHicTIO [TapceBass:

E= ifZ(er =ii[S(w)]z do, ()

ne S(o) — cnexrp curnany f(z).
[Tnomia oAMHOYHOTO IMIYNBCY BiANOBia€E HOro
noctiiiHii cxnanosiil. To6To

$(0)= j o

3 iHmoro 0OKy, MOXHa TOBOPUTH IIPO EHEPTiio
LILOT'O IMITYJIBCY, SIKa BU3HAYA€ThCs 3rimHO (1).

B peskux nmpakTHYHMX 3a/ladax IUIoLIa iMIYJIbCY,
a He #oro Qopma, Mae OCHOBHE 3HAYCHHS, TOOTO
mwioma, oOMexxeHa  (YHKIIE  Yacy, IIOBHHHA
MOPIBHIOBATH  IUIONI, OOMEXKEHOI  CIEKTPaJIbHOIO
¢yHKIi€0. B 1poMy BHNaaKy MU Maemo CropaBy 3
€HEepreTUYHNM CIIEKTpoM, a, Buxomsuu 3 (1), muroma
iMIynecy Oyne eneprieto. OTke Takuil iMIyabe OyaemMo
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Ha3UBATH EHEPIeTHYHHUM IMITYJICOM, a BCIO (DYHKIIIFO —
CHEepPreTHYHO  (YHKIiEH  ab0  CHEePreTHYHHM
CHTHAJIOM.

Enepreruuni  curHamu  Oe3mocepeiHbO  HE
MepeHoCATh iHQOpMaIlifo, a € Yy3araJbHIOIUYUMHU
¢yukuisima  iHopmanii. Hampukian, kopensuiliHy
(YHKIIIO, IO y3araJlbHIOE OKpPEeMi BHUITAIKOBI IPOIIECH,
MOXHa BBa)KaTH €HEepreTUIHOI0 ¢dyHKIIEO.
EnepreruuHOl0 (QYHKIIEI0 MOXHa BBaXXaTH TaKOX
¢dyHKIIIO LIUTBHOCTI posmoniny  WMOBipHOCTI
BHITQJKOBOro mpouecy (dyHKIio po3momainy) [2-6].
[NopiBHsieMo eHepreTnuHi (yHKIIT 13 3BHYaliHUMHU Ha
KOHKPETHHX TIPHUKJIaax.

Po3risiHeMO NpSIMOKYTHHH IMITYJIbC, TPHUBENCHUIM
Ha pHC. 1, IUIOIIA SKOTO JOPiBHIOE OUHUII, TOOTO

T
Onput<-—,
P 2
fit)={=npn-Z<r<Z, )
T 2 2
T
Onput>—.
P 2
CrekTp Takoro IiMIOynbCy, SKAA € MapHOIO

¢dyHKIIi€lO, 6yz[e TaKUM:

S/(0)= :_ j e’dt —jcosa)tdt —sm[a); j/[a;r] 3)

T
2

T 0 7 t

2 2

Puc. 1. Ilpamoxymuuii imnynsc

[Tnoma, oOMeXeHa CHEKTPAIBbHOW (DYHKILETO,

Oye Takoro:

o) Jr ol ot

TakuM 4yMHOM TUIONIA, OOMEXKEHa CHEKTPaIBHOO
(GyHKI€I0, BIIPI3HAETHCS BiA IUIONMII IMITYIbCYy Ha

1 .
BenuuHy — . lle o3Hauae, 1m0 criekTpaiabHa (QyHKIIiS
T

(3) He € eHepreTUYHUM CIEKTPOM CHTHATY (2).

3 iHmoro Ooky curHai (2) BiAMOBila€e O3HAKaM
€HEpreTUYHOr0 CUTHally, TOOTO € IO3UTHUBHUM 1 Mae
obmexeny mionry. OTke Mae eHepreTu4Huil crekTp. B
IBOMY BHIQJIKYy curHain (2) OyaemMo po3IisiaTH SIK

KkBajpar nesHoi bynkmii f,(¢), To6to f(1)= f2(¢), ne

T
Onmput<-—;
P 2
1 T T
t)= npu-—<t<—;
fz() x/? p 5 5
T
Onput>—.
P 2

Toni criektp uie'l' byHKIi

ot ) /ot
cos wtdt = z' sin —_—
( 2 ] 2

o

EHepreTHqHI/H/I cnektp (QyHKIil fl(t) MOKHA

pO3TISIIATH AK CIEKTp KBaaparta (QYHKINI fz(t) Tomi,
BUKOPDHCTOBYIOUH TEOpPEMY TMpO CIIEKTp JOOYTKY
¢yHkuii [7, 8], eHepreTnuHuil criekTp (yHKIIT fl(t)
Oyne TakuMm:

i ot

2 T
=—sin—,
0] 2

TOOTO Bi/IPI3HSETHCS BiJl HECHEPTE€THYHOTO CIEKTpa i€l

ymkmii S, (a))
[Tnomra, oOMeXxeHa KPHBOIO  EHEPreTHYHOro
curHaiy, sk BumHo 3 (1), Oyme mopiBHIOBaTH HOro
eHeprii, a He TOCTIHHIA CKIamoBii, sK I
HEEHEPTEeTHYHOTO CUT'HATY.
3Hai/1IeMO eHeprilo [[bOTr0 CUTHAY:
E =

1

gTsin(m/z)dw L.

T [0

0
Enepris Takoro curHamy He 3al€XKHUTh BiJ
TPUBAJIOCTI IMITYJIbCY (€HEPIeTHYHOTO CUTHATY).
[Ipu 3MeHIIEHHI TPHUBAJIOCTI iMImyascy (2) mo 0
(GyHKIST curHainy Moke OyTH BH3Hau€Ha HACTYITHUM
YHHOM:

5(T)={oonpnr=0’
Ompuz =0
abo
5(T)=liml=oo
r~>OT

[Ipu upomy

_]15 (¢)dr =
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o

CHCKTp TaKOI'0O CUTHAJTy

TakK sK II0oIa iMHyJ'H)C

IR

2
J 5 "“‘dt 11 - J cos wtdt =
T 0
= limsin| or ) jer 1,
70 2 2

TOOTO € MOCTIMHUM Ha BCIX 4acTOTax.
Enepris uporo criekrpa

=5 [, (0 do-

© ( wz_j 2_2
sin
A 2 4
SIkOu 1eli criektp OyB €HEpreTW4HUM, TO €HEpris
JOpiBHIOBaIa O HECKIHUEHHOCTI, TOOTO

1 - -
Ebr=2—J.S a))da)z—lrlg)l sm[wrj/da) 0.
T, /9

Jlo 1boro  pe3ynbTaTy MOKHA MPHHTH IUITXOM
BH3HAYCHHS IUIONI, OOMEKEHOI KPHBOIO CIIEKTpa
JenbTa-QyHKIT:

E, = j[sa ()] do =%wa = o0

2z 2,

=llim do = oo,

T 70

Ta E; =%TS5(w)da)=£]idw=oo.
0

Sxmo curnan (2) BBaXaTH eHEPreTUIHUM, TO HOTO
€HEPreTUYHHIA CIIEKTP OIUCYETHCS BUpasoM (4), a mis
JienbTa-QYHKIT

s, (a)) im sm(a)r /2)
70 I0)

Aue eHeprisi cUrHaJly He MOXe OYTH HYJIBOBOIO,
3HAYEHHs CHeprii Ha KOXHIH 4acTOTi B I[bOMY BUIAIKY
€ HeckiHueHHO MayuM. [lmomia, oOMexeHa KpUBOO
crexTpa S, (a)), € CHEPTIEI0 1 TOPIBHIOE OTUHHIII.

=0. (5)

OTKe eHepreTHYHHUN CHEKTp JenbTa-QYHKIIT K i
HEEHEPreTHYHUH € PIBHOMIPHUM, TOOTO 3 OIHAKOBOIO
HECKIHYEHHO MaJIOI0 aMILTITYJOK Ha KOXKHIH 4acToTi i
omucyerscs BupazoM (5). BpaxoByroun cnenudiky
Takoi (yHKIiI, Ha3BeMo ii enciioH-pyHKIiEw i
MO3HAYUMO g(co) Takum ynHOM

2. . ot
g(a)) =—limsin—. (6)
w 70 2
Bigmitumo, 110 eHepreTUUHUN CIIEKTP

MPSIMOKYTHOTO IMIYINIBCY, SIKUH OOMEXYE IUIONLY, IO
JIOPIBHIOE OAMHUIL ( fl(t) 3TiAHO (2)), HE3AISKHO Bix
TPHUBAJIOCTI IMITYJIbCY 3aBXIH OOMEXYE IUIOILY, sIKa
JOpiBHIOE  oauHMLI. [Ipm  HecKiHYEHHO  Maslii
TpuBanocti iMnynascy (7 —>0), IMIOyIbC INparHe o0

nenbTa-QyHKIIi 1 Mae CHEeKTp y BHUIJISIIL  eICiJIOH-
¢byHkii (6), sika MpeacTaBisie co00r, 00pa3HO KaKYUH,
JIeKauy IeNbTa-QyHKILIO.

TakuM YMHOM NPSMOKYTHHH IMITYJIBC fl(t) 3TiHO

(2) MoXxe pPO3MIANATUCH | SK HECHEPreTHYHHM, 1 SK
eHepreTUYHMA. B nepiomy BUNagxy npu HECKIHYEHHO
MaJtiii TpUBaJIOCTI BiH Oy/ie MaTH pIBHOMIPHHH CIIEKTp 3
MOCTIHHOIO ~aMIUTITYI0OI0 Ha BCIX Yacrorax, IIo
JIOPIBHIOE OAMHULI. B Apyromy BUMajkKy BiH TakKoX
Oyne MaTH PIBHOMIPHHMH CIIEKTp, aje 3 HECKIHYCHHO
MaJIOI0 TIOCTIHHOIO aMIUTITYZOI0 Ha BCIX YacTOTax.
Taxwuii CieKTp BUPayKAETHCS EICLIOH-(QYHKIIIET0.

SIKIIO0  BHCOTY  BHUXITHOTO  IMIIYJIBCY fl(t)
JNOMHOXKUTH Ha IIOCTIHHY BEIMYHMHY, TO aMILTITyIH
CHEKTpaJbHUX CKIAJOBUX HOr0 EHEpreTHYHOro i
HEEHEPTeTHYHOT'0 CIIEKTPIB TaKOK JTOMHOXYIOTHCS Ha
LI TOCTIHY BETUUUHY, TOOTO

AS,(w)=4,
a eHepreTUYHHi crekTp wiei GyHKUil BiAmoBigHO Oyre
TaKUM:
AS,; (a)) = As(a)).

3po3yMino, IO JAeNbTa-QYyHKINSA Ta eICijIoH-
(GYHKIIST MOXYTh OYTH BINIOBIIHO €HEPreTHYHUM
CHEKTPOM 1 EHEPreTHYHUM CHI'HAJIOM.

CurHan B BUIUIAI KBajpaTa JeibTa-(QyHKIII,
T00TO O 2(t), 3aBXKIM MOXKHA BBa)KaTH E€HEPTETUYHUM

suxozaun 3 (1). Moro crexrp

£ 2.2
=J5z(t)€_j{”dt=limsinz[mj P o
] 0 2 ) 4

Leit cnekTp € TakoX pIBHOMIPHHM B YCbOMY
YaCTOTHOMY Jliana3oHi, aje Horo eHepris

«© 2.2
llmE —liml sin (wr wr
A 2 4

720 720 T

dw = limL =

70 T 2
€ HECKIHYCHHO BEJTUKO0. ToMy Takuil IiaXia J0 OiHKH
€HEePTreTHYHOI0 CUTHATY MOXHa BBaXKaTH
HepallioHaIbHUM.

[Mipiinemo mo 1i€i mpobIeMH Jemo iHaKIe.
PosrisneMo cursan

fi(e)=sin(we/2)/ mz , (7)

¢dbopma skoro mpuBeneHa Ha puc. 2. Iliormra, ooMexeHa
TaKUM CHTHAJIOM, JIOPIBHIOE OJMHHUIII.

CreKTp TaKoro CUrHaIy

sinl wt /

: :
S, (0)= _[ sinfu /2) e’"dt =2 _[ coswrdt =
0

3 ®)

—lsnz—a) +sgnl = + @
2|12 2

Mae NpsIMOKYTHY (opmy.
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.owit
51—
2

\/\
\]2,,0 2

w

Puc. 2. Imnynvc suensdy sinc (x)

Ilpuy w—>o curHan (8) mEPETBOPIOETHCI B
nenbTa-(pyHKINI0, TOOTO
. sin(wt/2
5(0) = imSn01/2).
it

W0

a Horo CIexTp
S (a))z %!Viirwl[sgn(wu + a))+ sgn(w/z - w)]:l ,

TOOTO pe3yNbTaT CIIBNAAAE 3 TIONEPENHIM, OTPUMAHUM
IHIIUM NUIIXOM, a TaKOX 13 HPHUBEJCHUM B JIITEpaTypi
[1].

ITnoma, 3o0cepemkeHa Mg  CHEKTPAJILHOIO
¢yukmiero (8), mopiBHoe w. OTxke aenbra-QyHKIS
Ma€ HECKIHUEHHY €HEprilo, TOMYy L0 NpH W —> 0
IUIOIIA, [0 30CePEPKEHA IiJl CIIEKTPATIbHOI (YHKIIEIO
wS, (@), nopismioe o .

Omxe curHain (8) He € €HEPreTUYHUM. AJe SIKIIO

amrutityna curHany (7) Oyne mopiBHOBaTH +/2/w , TO
CIICKTp TAKOTO CHTHAJIy Oy[ie MaTH MPSIMOKYTHY (GopMy
3 aMIDNTYyI0K 1/w 1 TpaHHMYHOIO YacTOTOK +w/2.
3ropTka TaKOro CHUTHAJdy NacTh TAaKUH CHEPreTHYHHIMA
CHEKTD:

S4(a))= 1 sgn(w/2+a))+sgn(w/2 a))’ 0
2 w
a caM CHEepreTWYHUi CHrHan OyJe MaTH HACTYIHHM
BUTJISIL
()= Sne2). (10)
wt

Omxe Bupaszu (9) Ta (10) ananoriuni Bupazam (2)
ta (4), OTpUMaHMM paHime, B SKUX Qopma
€HEPreTUYHHMX CUTHAITY Ta CIIEKTpa B3AEMHO 3MiHEHI.

B rpaHu4HOMY BHIAIKY MPH W —> 00 TPHXOJUMO
mo nenbTa-QyHKIil, a mpu w—>0 — OO0 eNCUIOH-
¢byukmii. [Tnoma curnany mpu 3miHi W Big 0 mo o0
3aJIMIIAETHCS TIOCTIHHOI 1 JOpiBHIOE omuHuLi. ToOTo
eNCUIOH-QYHKIIA € €HepreTHYHUM CHEKTPOM

€HEPreTUYHOr0 CHUTHALY Yy BHIVISAL Jenbra-QyHKii i
HaBIaKH.

Ha mizncraBi npoBeneHoro aHaiizy ocoOJIMBOCTEH
€HEPreTUYHOr0 CIEKTPa MOXKHA 3pOOUTH BUCHOBOK, IIIO
SIKIIIO CHIEKTP CUTHAIIY € 3TOPTKOI0 ABOX CIIEKTPIB, TO
BiH € EHEPreTHYHUM 1 HAJISKUTh EHEPreTUYHOMY
CHTHAJy, SIKUH € MOOYTKOM CHTHAJIiB, KM HaJeXaTbh
BHXIiJIHI CHIEKTpH. | HaBMmaku, 3ropTka JBOX CHUTHAIB,
sKa € CHEpreTUYHHM CHIHAJIOM, Ma€ EHEepPreTHYHHM
CHEKTp, L0 CTBOPIOE JOOYTOK CIIEKTPIB BHXITHUX
curHaiiB. Crextp ®Dyp’e kopemsuiiinoi (yHkuii, sika
3aBKIM € 3TOPTKOI JBOX (YHKINHA, 3aBXId €
€HePreTUYHUM.

KBagpar Oyap-sIKOrO CHUTHally € €HEpPreTHYHUM
CHTHAJIOM 1 Ma€ EHepreTHMYHuil crekrp. Buxomsum 3
LBOT0, CIIEKTP (YHKIIIT

2.2
. sin(wr/2
fe)= llm%
W0 7[ Wt
€ CHEeKTpoM KBajpara JenbTa-QyHKOii 1 Mae

SHEPreTUYHHUI CIIEeKTp y BUINIAII KBajpara eIciJioH-
¢yHKIii, TOOTO cama BuUXigHA QYHKLiL ~ Mae
HECKIHYEHHO BEJMKY IUIOILy, a I CIEKTp TeX Mae
HECKIHYEHHO  BEJIMKY IUION[y 3  DPIBHOMipHUM
posnoniioM. [IpuyoMy aMILTITya KOXKHOI CKJIalIOBOI €
HECKIHYEHHO MaJIOI0 JPYroro MOpSIKY.

PosrisiHeMo 11e OHY MOENb IMITyNbCy, ILIONIA
SIKOT'O JIOPIBHIOE OJIMHUII, TIPUBECHY HA PHC. 3:

2
v
e .

fs(r)w;% (11)

CreKTp Takoro iMITyJibCy
(ujaj

Ss(a)) =Vae *,

IUIolIa SIKOTO TaKOX JOpiBHIOE oauHHLI. Tomy uei
curHan € eHeprermyHuM. Ha mincraBi ¢ynkmii (11)
JienbTa-QYHKIiS MOke OyTH BU3HAUEHA BUPA30OM

2

v
e ",

olt)=li
() o 2ma

a 11 CHeKTp — eNnciIOH-QYHKIIIS

w'a’

¢()=limae
a—0

TakuM YMHOM EHEpreTHYHHM CHUTHAJIOM OyJaeMo
Ha3WBaTH TaKuil curHaia, cnektp Pyp’e sSKoro €
€HEepreTUYHNM  CIIEKTpOM. EHepreTMyHui  curHai
MOBUHEH OyTH ITO3UTUBHUM 1 OOMEXEHUM B Yaci.

[Mo3uTHBHUI curHa;m B 3aJIeKHOCTI Bin Qopmu
MOX€E MaTH pi3HI EHEpreTUYHHH 1 HeeHEePreTHYHHM
crekTpu, abo i CHeKTpH MOXKYTh CHiBIagaTH. B
MEepIIOMY BUTAKY e CHIHAJI MOXKE PO3IISIAaTUCh SIK
CHEPreTHYHUN 1 HECHEPreTHMYHHH B 3aJICKHOCTI Bix
HEOoOX1THOCTI, a B IPYTOMY — TUIBKH SIK €HEPreTUYHUH.

Kopensnilina (GyHKIiS 3aBXIA € CHEPreTHYHUM
CHTHAJIOM.
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Puc. 3. [360no6uti (caycosuti) imnyisc

EncinoH-pyHKIliEr0O Ha3BeMO (YHKIO, OO €
PIBHOMIpHOIO B Jliama3oHi 3MiHM 3MiHHOI BiJ MiHYyC
HECKIHYEHHOCTI 10 IUIFOC HECKIHYCHHOCTI, Ma€ ILIONIY,
[0 JOPIBHIOE OMWHMIN, 1 Ma€ HECKIHIYCHHO Maly
BucoTy. lIpuKiamaMd MaTEMAaTUYHOIO BU3HAYCHHS
eMCUTOH-(QYHKIIT MOXYTh OyTH HACTYIIHI:

wa”

€ (7)= liml; S(a))zzlimsinﬂ; g(a)) = lim\/ze 2
=T w 0 2 a—0

Sxmo  pgenbra-QyHKOiE € €HEPreTHYHHUM
CHUTHAJIOM, TO 1i €HEPreTWYHUM CIIEKTPOM € EMCiJIOH-
(YHKIIS 1 HAaBIAKK: SKIIO €HEPTeTHYHUM CUTHAJIOM €
eNCUTOH-(QYHKINSA, TO ii E€HepreTUYHHM CIIEKTPOM €
JenbTa-(pyHKIS.

JloMHOXEHHS JenbTa-QyHKIII, 10 €
€HEepreTUYHNM CHTHajJOM, Ha TIIOCTIHHY BEIUYUHY
O3Ha4yae 3MiHy emncuUloH-QYHKIIi, $SKa € CIEeKTPOM
nenbTa-QyHKI, Ha M0 K MOCTIHHY BEJIUYUHY 1
HaBIIAK{, JOMHOXXEHHS  CICUIOH-QYHKINI, IO €

CICKTPOM JenbTa-(PyHKINI, Ha TMOCTIHHY BEIUYHHY
O3Hauae 3MiHy JenbTa-(QyHKINT Ha 1110 5k BenmuuHy. [ei
3B’S130K 30€pIiraeThcsl, SKIIO CHEPTeTHUYHUM CHUTHAJIOM
Oyne emncinoH-pyHKIsA, a aenbTa-QyHKImiS — il
CHEKTPOM.
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