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YmMoBa HOpMyBaHHﬂ 3BOAUTECS OO TOr0, 10 HOpMa

T

o] = 3_I°q>f(t)dt=1, i=0,1,2,... (1.4)

Buxonanns ymos (1.3) i (1.4) nas dyskuiii i3 (1.1) i (1.2) nepesip-
€TbCsl 6e3rmocepeAHbO MiJACTaHOBKOL.

Takum yuHoM, nepioanyry GyHkUito $(7)3aBXKIM MOXKHA PO3KIACTH
Ha eNieMeHTapHi ckiafoBi o cucremi gyukuin (1.1), (1.2) i 3anucatu y
BUIJISAI OPTOTOHAIBLHOIO Py, WO Mae Ha3By paay Pyp’e. Po3pi3HAOTE
Jekinbka gopm 3anucy paay Oyp’e.

[lepwa (ocHOBHA) (hopma 3anucy pagy Pyp’e Mae BHIIIAA:

s(t)= =B i [a,,- cos nw,f + b, sin nmlt], (1.5)
- n=l

ae xoediuienTy Pyp’e:

.
0 2
= I (t)at ,
3
L L
2 2 2 2
a, =— Js(t)cos notdt, b, =— Is(t)sin notdr, n=1,2,3, .
I'x £
2 2

- o . 2n
Y npagiii yacTuxi cniBBinHowenHs (1.5) yacrora @, = ) Ma€ Ha3By

.. . . . . . a
OCHOBHOI KPYIroBOI 4aCTOTU MEpLIOi rapMOHIAHOT CKJIa10BOI; —21 — nep-

wuk enemenT cymu (1.5), axuil BimoOpaxae nocTiiHy CKIAaJoOBY nepi-
OAAMYHOro curHanys(t); a, i b, , n=1, 2, ... — BiINOBIAHO KOCHHY-
coifanbHi | cuHycoinanbHi koediuieHTu psagy Dyp’e.
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Puc.1.1. TpukytHHK KkoedilieHtiB Pyp'e

3’eqHaeMo Touky N 3 xOopavHaTaMH (a",b”) 3 TI0YaTKOM KOOPAHHAT i

OTpUMAEMO NpAMOKYTHUIt TpukyTHHK ONa, , v sxoro:

n? v
b

2 2 n

A =4a +b, 6, =arctg —
a

=4, cosH, , b, =A sin®,
(1.6)
[TincraBumo (1.6) B mpaBy yacTuHy cniBBigHOINEHHA (1.5) 1 mepenu-
memo psaa Pyp’e Tax:

a “ . _
5(t)= ~21 + Z[A cos9, cos not + A, sin0, sinno t].
n=|
lIani, BRKOPHUCTOBYIOYH BiJIOMI ’I’prIFOHOMeTpI/I‘{Hl CITiBBIJTHOLIEHHA,
OCTaHHIO GOpMYJTY 3alMLIEMO Y BUTISAL

s(t)zf;i—kZA cos(no) -9 ), (1.7)
n=l
mo i nae apyry gopmy 3anucy pagy ®@yp’ey TprIFOHOMeTpI/I‘IHOMy 6azu-
ci(1.1), (1.2).
~ PisHuus Mix HaBeneHuMH mBoMa dopmamu psagy Dyp’e monsArae y
ToMY, 110 niepiua dopma (1.5) 6inbu 3pyyuHa AJig NPaKTHIHUX OOUHCIEHD
py po3knagi nepioanyHoro curdany y paa ®yp’e, a gpyra dopma (1.7)
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0

; - en e w ay . - - .
BUIMIA1 CYMH HOI'0 IMOCTIMHOI CKJIaOOBOI ? 1 HECKIHYE€HHOI1 MNOoCi11a0B-

HOCTI rapMOHIHHUX CKIIaMOBUX (rapMOHiK), KOXKHa 3 IKMX MA€E CBOK aM-
NNTYRy A,,4acTtoty n®, i royatkoBy ¢asy 0, .

Tpets dopma sanucy pany @yp’e Ounblu 3pyyHa AJsl TEOPETHYHMX
BUKJIafoK. Lls dopMma pany Dyp’e peanizyeThes y 0azuci KOMIUIEKCHHX
EKCIMOHeHUiHHUX QYHKUIH BULY:

1
0, (t)=—==e™", k=011, £2, ... (1.8)
vT
Y upoMy 6asuci psaa @yp’e A1 NepiOAMYHOro CUTHaly 3anHIIeThCs
TaK:

siy= D é,e™", (1.9)

ae ¢, - koediuienT @yp’e nepioguyHoro curuany s(f), Mo BiAmoBigae
n-# OpTOHOPMOBaHIN QyHKUIT P, (t) 0a3Ucy KOMILIEKCHUX €KCIOHEHII!-
Hnx ¢yHkuii (1.8). Lli koediuieHTH, Ha BigMiHy BiA koedilieHTIB pamy
(1.5), € KOMIUIEKCHUMHM YHUC/IaMHU, Ha [0 BKa3ye Kpanka HaJ CUMBOJIOM
koediuieHra. :

Komriekchi koeditienTu yp’e 064UCIOIOTECS 32 POPMYIOK0:
T

T
6, =— js(z)e mOUdl, n=0, £1, £2, ... (1.10)
T 'I‘

2

Y npaBiii gactuli cniBBinHomeHHs (1.10) eKCOHEHTY Mig 3HAKOM
iHTerpany 3anuiuemo, 3rigHo 3 ¢popmynoro Eiinepa, y surnsai cymu miii-
CHOT 1 ySIBHOI 9aCTHHHU, TOOTO e " = cosnm f —isinnw,t .

Toni ans xoedinientis Myp’e (1.10) MmaTumemo:

,

2
¢, = % Is(tlcosnmlt ~isin nco,t]dt =
T

2
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Pan (1.9) MictuTe OOmaHKH SK 3 AOJATHUMM iHAEKCaMH “n”, Tak i
BiZ’eMHUMHU iHaekcaMu “—n”. JInd Bia €MHMX BAeKCIB “~#n” koediuieHTH

®@yp’e (1.10), 3riAHO 3 OCTAHHIM CMiBBIAHOLICHHAM MAKOTh BUTISA:
r

¢ ==

1 ‘
—n T

[S—

s(t)[cos nw, ! +Visin noo,t]a’t = -C-;—:'—+ 1%— = %e"‘” = |c .

~ |-

Omxe, koediuienta Pyp’e ¢,Ta C€_,3 NOJATHUMH i Bill’€MHUMMU iH-
nekcamy B cymi (1.9) € xomnnekcHo-crpsbkeHUMH. Bigomo, o cyma
JIBOX KOMIUTIEKCHO-CIIPSDKEHUX 4YHUCes € HIHCHMM uucinoMm. ToMmy He3Ba-
Karoyu Ha Te, 110 y TpaBiii yacTuHI cniBBigHOWeHHs (1.9) i noaatoThes
KOMIIeKCHI QyHKuil, cyma Oyae aiicHOr yHkuieko s(¢), gka 1 3anucaHa
B J1iBili yactuHi Bupasy (1.9). [ificHo, po3buBawouu B mpaBiil 4acTHHI
(1.9) cymy Ha Bi YaCTHUHM 3 Bi’€MHUMHM 1 JOJATHUMHU IHAEKCAMU, MOX-

Ha 3armucaTu.
a 0 . » ' 0
S(t)z—i"*'Z!c" e zenemw,l +Z
2 n=I n=1
[ i(m0y=8,) | ~(roi1-0,) ] _

a o0
.3
2 n=|

a S
= =2+ >2¢, |cos(nw, - 6,).
2 n=|
3 HBOro CrHiBBiAHOIUEHHS BHAHO, IO MOAYJII {cf koediuieHTiB Qyp’e
psazy (1.9) € ammniTyaamMu rapMoHik, aie ockuibki cyma (1.9) momupro-
€TbCS 1 HA BiX’€MHI IHAEKCH “—n”, TO I aMIUIITYAX B ABIYi MEHIUI aMILTi-
tya A, rapmonik psaay (1.7). Tomy psaa (1.7) moxHa Ha3zBaTh Qi3UUHUM
psnoM ®Pyp’e, OCKiNbKU BiH MICTUTh FapMOHIKK 3 JONATHUMM 4aCTOTaMH
(nu), ), AKi MOXYTh OyTH (i3MyHO BHALIEH] 13 curHany s(f), HanpuKIaj, 3a
JonoMororo JiHidHUX GiteTpiB. A paa (1.9) Ha3sBeMO MaTeMaTH4HUM ps-

—in®,, —

¢, le®e

c,



[image: image6.png]aom Dyp’e, OCKINBKM BiH MICTHTL apMOHIKM 3 BII’€MHUMHU 4acTOTaMH
(—n,), a Lje TOHATTS He Mae ¢i3udaHOT iHTepnpeTauii (abcTpakTHE).

YnopsaakoBaHy 3a 4aCTOTAMHU {nco },,_(, (abo {nm } ) moCJIiA0B-

H=—r

HICTb aMILTITY] {A }’O (abo {é }n__w) rapMOHiK IMepiOJUUYHOrO CHUr-

n
Hany s(f), 3HaiileHy Ha OCHOBI posknany ¥oro B pan ®yp’e 3rigHo 3 ¢o-
pmynoto (1.7) y tpuroHomerpuaHoMy 6aszuci (1.1) (abo 3a dopmynor
(1.9) y Oazuci (1.8)), HasMBalOTh aMILTITYJHO-YAaCTOTHUM CIEKTPOM
(AYC) uporo curHaiy .

Ynops/KoBaHa aHanoTiMHUM YMHOM TNOCHiIOBHICTh MOYaTKOBUX (a3
{ } (abo { i } ) HazuBaeThes dazoyacToTHUM cnekTpom (PUC) ne-
ploguuHOro curHany s(f).

I AUC 1 QUC curHaiiB 3py4Ho 300paxatd rpagiydo. g uporo y
NpAMOKYTHIH CHCTEMI KOOpOUHAT Mo Bici abCUUC BiAKNAJAIOTh YaCTOTH
rapMOHiK n@,, a0 HOMepy rapMOHIK #, AKIIO BiAKIaAaTH HOPMOBaHI

nw .. .

YaCTOTH ——, a IO Bici opauHAT 3HadeHHsa amritya (ans AYC) abo
o, .

3HayeHHs mouyarkoBux a3z (s ®UC). Ha puc.1.2 306paxeno AUC i

OUYC neskoro rirmoTeTHYHOrO NepioAnyHoro curhany B 6asuci (1.1). 31

30epeKeHHAM TOTO XK MactuTaby, mo i Ha puc.1.2, na puc.1.3 306paxkeHo

AYC i ®YC gporo x curdany y kommiekcHoMy basuci (1.8).

= ¢UC
e AYC N
4
4 © 9 O, O,
A
a, A 9, @,
21? fls RO
4, "
I I L(Dl
0 A * 9 -
a 6

Puc.1.2. CriektpanbHi aiarpamu 11epiogHyHOro CUrHany B
TPUrOHOMETPUYHOMY Oazuci




[image: image7.png]c"? ' AHC

t | [t =
-6 -5 4 -3 -2 -1 Hi} 1 2 4 5 %
a
® euC
47 '
6 35 4 3 a ",
‘ 0 t 2 3 4 5 6 TN
6

Puc. 1.3. CriektpanbHi niarpaMu nepioguuyHOro CUrHaity B KOMILUIEKCHOMY €KC-
MOHEHUIHHOMY 6a3nci

3rigHo 3 prc.].2 i puc.1.3 Moxua 3poOuTH Taki BUCHOBKHM. CHeKTpH
MepioJHYHUX CUTHANIB € JUCKPETHUMH (PYHKLIsAMH 4acTOTH . [HKOIM
iX Ha3uBalOTh JiHilluaTHMU criektpamu. KpiM Toro, y KOMILTIEKCHOMY
ekcnoreHuiiftHomy 6asuci (1.8) AUC € cumeTpu4HHUM BIJHOCHO OCi Op-
addar (auB. puc.1.3,a), Tobro AUC € mapHOr (QYHKLIEW 4acTOTH, a
®YC € HenapHow ¢yHkuicro dactoty ©(DPYUYC mMae KpyroBy cUMeTpito
Bi/IHOCHO 10YaTKy KOOpAMHAT (AuB. pHC. 1.3,6)).
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[image: image8.png]Buie M# BiA3HAYMIIM 3aranbHi BIACTHBOCTI CHEKTPIB MepiogHYHUX
curHaiiB. Bibnl yacTUHHI X XapaKTEPUCTUKH, TaKl 9K LUIMPUHA CIIEKTPY
(TobTo wactoTHMH iHTepBan I, sxuit oOMexXyeTbCs 3HAUECHHIMM YacCTOT
THX FApPMOHIK, IO BHOCATH CYTTE€BUH BkNad (y MEBHOMY pO3YMiHHI) B
SHEPTil0 CUTHANY), BIJICTAHbL MDK CYCiJIHIMM rapMOHIKaM# (B OAMHMIAX
4aCTOTH), XapakTep CHafaHHsd aMIUTITy[l rapMOHIK 3 pOCTOM IX HOMepa,
3aeXKHICTE MOYaTKOBOT a3y Biji HOMEpa rapMOHIKH, 3HAYEHHs ITOCTiiH-
HOT CKJIaZOBOI 1 T.M. 3&eXaTh B 3HAYHIN Mipi BiJ KOHKPETHOro BUAY me-
PiOAMYHOTO CUTHaly, HOro mapameTpiB, Takux K nepioa 7, TpuBamicThb
IMILyJIBCIB T, 3MILEHHS CUrHany y uaci i T.n. ExcriepuMmeHTansHOMY
3’CYBAHHIO 0COOJIMBOCTEH TaKUX 3aleXKHOCTEH 1 npUcBAYeHa us nabo-
patopHa podora.

- 3aBraHHA A0 JabopaTopHOi poGoTH

B npoueci 1abopaTtopHoi poGOTH CTYLEHT Ma€ AOCHIAMTH BILNUB Ma-
paMeTpiB (TpUBAIOCTI, MEPIOAY, 3MiLCHHS BiJHOCHO IOYaTKy KOOpAM-
HaT) IMIOYNBCIB NEPIOAWYHUX CHTHANIB, AKi 3aa€ BUKIaja4, Ha BUIIAJ
ta napametpu AHC ta @YC uyux curHanis.

HHopsiaox BuKoHaHHS po6oTH

Jing BUKOHAaHHS POGOTH HEOOXiJHO 3aNmyCTHTH MPOTpaMHE Cepeo-
sue MATCAD ta 3aBantaxuTy JlabopatopHy poboty 1. BukoHaru Ha-
CTYIMHI NYHKTU poBOTHU:

1. JocnixeHHA CNeKTpa nepioguyHol HOCAiAOBHOCTI (IPSIMOKYT-
HUX BiJ€OIMITyJIbCIB.

1.1. OTpuMmaTu Bil BMKJAZauya 3HaueHHs amiiityzu U, 4acoBoro
3CYBY {,, TPUBAJIOCTI iMOyJIbCy T U nepiofy noBTopeHHS 7' iMNyJbCiB
MepioAUYHOT MOCTIJOBHOCTI.

1.2. 3amamoBatu rpadik cursaiy, 3anoBHATH Tabmumo 1.1 gus 10
3HA4YeHb i 3aMamoBaTy rpadikd aMIIiTyJHoro i asoBoro CnexkTpiB. ,

Tabnuus 1.1
" no, le, | Q)

[
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[image: image9.png]1.3. 3amamoBaTty rpadik CUrHaly, OTpUMaHui y pe3ynbTati miacra-
HOBKM po3paxoBaHuX koediuieHTiB y pan Dyp'e. :

1.4. Jocmiauty 3ajIeXHICTE CHEKTpa NOCIIIOBHOCTI IMITYJIBCIB BiA
TPHUBAIOCTI IMIYABCY T, YACOBOTO 3CYBY !, ¥ mepiony moBTopeHHs T .
Ana uporo noBroputH myHKTH 1.1 1 1.2 3 HOBUMU 3HAYSHHAMM IS JO-
CIIAKYBAHOrO MapaMeTpa, 3aUINAIOYM (HIII [apaMeTpy CUrHaily He-
3MIHHWUMH.

1.5. 3amamoBary rpadiku curHaniB, OTpMMaHi B pe3ysbTaTi IijcTa-
HOBKH po3paxoBaHUX koediuieHTIB y psag Oyp'e.

2.  [JlocnimxeHHs CrieKTpa NeploAUYHOT TOCIiZOBHOCTI TpI/IKyTHHX
Bil€0IMMNYJILCIB.

2.1. OTpumarty Bif BUKIaZada 3HA4eHHA aMIulityad U, 4acoBOro
3CYBY ¢,, TPHBAJOCTI iMIyNbCY T # nepiomy nosropenHs T iMIy/BbCHIB
MeploAXYHOT NOCTiZOBHOCTI.

2.2, 3amamoBaTy rpagik curHany, 3amoBHUTH Tabnuumro 1 mns 10
3Ha4YeHb 1 3aMasnoBaTH rpagiku aMIUIiTYIHOTO ¥ (a3oBOro CHEKTpiB.

2.3. 3amanioBatd rpadik cHrHany, OTpUMAaHUH y pe3ynbTaTi miacTa-
HOBKH po3paxoBaHuX KoediuieHTiB y psan Oyp'e.

2.4. JJocmiauTy 3ajieXHicTb CrekTpa MOCHiAOBHOCTI IMITYJBCIB BiA
TPUBAIOCTI imMnIynbey T . Jng uboro nmoBToputH nmyHkTH 2.1 1 2.2 3 HOBH-
MY 3HAYEHHSIMU JUIS TPUBANOCTI IMIYJIBCY T, 3IAINAFOYM 1HMI napaME:—
TPH CUTHAITy HE3MiHHUMHU.

2.5. 3amanmoparu rpadik curHany, OTpUMaHuit y pe3ynbTati miacra-
HOBKH pO3paxoBaHKX koedilieHTiB y pia Oyp'e. '

3. JocnmimkeHHs CnekTpa NepiofndYHOl INOCAiZOBHOCTI BiAE€OIMILy-
NbCiB, YTBOPEHHUX 3 OOMEXKEHOTO rapMOHIMHOI0 CUrHAIY.

3.1 Onepmam BiJ BHWKNamaya 3Ha4yeHHsA amrunityay U, KyTta Biici-
ueHHs ©, i nepiony nmoBTopeHHs T iMIYJNBECHOI DOCTiAOBHOCTI.

3.2. 3amamoBatu rpadik curHanty, 3amoBHUTH Tabmuuro 1 s 10
3Ha4YeHb | 3aMaNkoBaTU rpadikyi aMILTiTYAHOrO i (a3oBOro CneKTpis.

3.3. 3amantoBary rpadik curHany, OTpUMaHUil y pe3ysbTarTi Mijcra-
HOBKH pO3paxoBaHuX xoediuieHTiB y pan Pyp'e.

4. 3a pe3yapTaTaMu TPOBENEHUX AOCHIKeHb HEOOXiZHO CKnacTH
3BIT, WO MICTUTEL TEOpPETHUHi MaTepiany, rpadiky i Tabmuwi, a Takoxk BU-
CHOBKY 3a pe3y/bTaTaMi NpOBeJSHMX JOCHIIKEHb.
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[image: image10.png]KoHTpOoJbLHI NHTAHHSA

1. Jlaitte 03Ha49eHHs NEPIOJUYHOTO CUTHATLY.

2. 3anumiTe GopMyNy As BH3HAYEHHS MOCTifHOI CKIAmoBOi mepiomn-
YHOT'O CUTHAILY. :

3. 3anuwite popmyny paay Dyp’€ ans nepioaudHUX CI{IFHaHiB.

4. 3anuuwite dopmyny psay @yp’e Ans NepiogUuuHOro CUTHANY, IO
OTIHCYETHCS MTAPHOI0 PYHKUIEHO. .

5. YuM BiOpI3HAETBCA aMILTITYJHO-YACTOTHI CMEKTPH NEPIOJUUHUX CH-
FHaJTiB Y TPUIOHOMETPUYHOMY Ta KOMIIEKCHO-EKCNOHEHUiiiHOMY 6a3un-
cax? |

6. Jo sxux 3MiH y CHeKTpi NEepIORUYHOTO CUTHANY MPU3BOMUTH 3Mi-
IEHHS CUTHaJ1a y 4aci?

7. Slku#i 3B°430K ICHY€ MIX IIMPHHOIO CIIEKTPa NEpioAWYHOr0 CHrHana
Ta TPUBAIICTIO HOrO iMITYJIECIB?

8. lllo 3MiBEUTHCA y CNEKTPI NEPIOAUYHOTO CUTHANA, KO Horo neplozx
30iNbIIKMTH BABIY1?

9. SlkuMU CniBBiJHOLIECHHSMU BU3HAYAIOTHCH MiX COO0K0 KOCHMHYCOifa-
JbHI 1 cHHYCOTaNbHi KoeditieHTH pagy Oyp’e Ta aMILTITYAR | MOYaTKOBI
¢a3u rapMOHIK CHIEKTpa NEPIOAUIHOrO CUrHaIy?

10. SAxi curHany Ha3sUBaKOTHCH OPTOrOHANBHEMH ?

11. JlaiiTe 03Ha4YeHHs HOPMH CHIHaja.

JlaGopaTopHa po6GoTa 2
CUHTE3 HEPIOAUYHHUX CATHAJIIB

MeTa po6oTH: 3MIHCHUTY rapMOHIMHUI CMHTE3 NEepiOAMYHUX CUTHANIB i
AOCNiAATH TOUHICTH IX HAOMKEHHA ypisaHuM pagom Dyp’e.

KopoTtki TeopeTH4Hi Bi1oMOCTi

CuHTE30M CHMTHaIiB HAa3UBAaIOTh MPOUERYPY OTPUMAHHS CHIHAJIiB
3a71aHOT cknaaHoT GOpMH Ha OCHOBI MiJCYMOBYBaHHS 3a BHU3HAYEHUMH
paBuiaMu O3HAYEHMX eneMeHTapHuX curdanie 6insim npoctoi popmu.

OnHuM i3 pi3HOBUAIB CHMHTE3Y CUTHANIB € rapMOHifiHMH CHHTE3
MepioAMYHUX CUTHaMIB. JI18 CHHTE3y OCTaHHIX B SKOCTi €JIeMEHTapHHX
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[image: image12.png]JaGopaTopHa poGora 1
JOCJIIXKEHHSA CIIEKTPIB IIEPIOAHYHHUX CUT'HAJIIB

Mera poGoTH: QOCHiAMTY BMIMB NapameTpis (TPUBANOCTI, Niepioay, 3Mi-
jlIEHHS BiJHOCHO MOYAaTKY KOOPAHHAT) IMIIYNbCIiB MEPiOAMYHMX NOCHifO0-
BHOCTEH BineOiMMynbCiB Ha aMIUIITYAHO-4aCTOTHUH Ta (a30-4acTOTHUH
CTIEKTPU UHX CUMTHAIB.

KopoTtki TeopeTu4Hi BinoMocTi

[TepioanyHUM Ha3HBAKOTEL CUTHAI S(t), SIKHH 33JOBOJILHAE YMOBY:

s(t)zs(t-l—'nT), —w<t<o,n=0,+1, £2, ...
YiciioBe 3naveHHs 7 > 0 mae Ha3By nepiofy curyany. IcHye Benuka pis-
HOMaHITHICTb NMePIOAUYHMX cUrHamiB. ToMy Ans CrpolleHHs i yHidikauii
METOZiB iX aHai3dy Ta OIUCY 3aCTOCOBYIOTb NPEACTABJIECHHA 1X y BUIISIAL
CYMH crnieyianpHo miaibpanux (3 MOTpIOHMMU BNACTUBOCTAMM) CTAHAAPT-
HHX NepioguyHuxX curHaniB. TakuMu QYHKLIAMH uacy € BigoMi rapmo-
HifHi yHkuil [1,2]:

- 2 . .
@(2n_1)(t)= ?cosnw,t, 0., (t)z \/gsm no,f, (1.1)

27 ) .
- pe T =~— —mepioj cuUrHany, sKAH po3KJIAACTHCS B PsiA.
1

Jo cucremu dynkuii (1.1) nonaetsed 142 nocTijina y yaci QyHKILisA:

1

)= —o

(Pu( ) \/]_"

Ans BinOoOpaXkeHHs MOCTIAHOI CKJIAXO0BOI NepioAMYHOro curuainy. OyHK-

uig (1.1) pazom 3 pyHkuiero (1.2) yTBOPIOKOTL OPTOroHaNbHHHA HOpMOBa-

HKil 6azuc y NpocTopl NepioAUYHMX CUTHANIB 3 pikcoBaHUM nepiogom 7.

YMOBa OpTOIOHANILHOCTI [10JISrae B TOMY, 1Mo And Oyab-aKol ABikH dy-
HKLIA (p,-(t) oy (t) 13 (1.1) i (1.2) ckansapruii fobyTok

(1.2)
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