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JlaGoparopHa poGora 3
JAOCIIKEHHA CIIEKTPIB HENEPIOTHYHUX CUTHAJIIB

Meta poGOTH: JOCHIAMTH CKCIEPUMEHTAILHO BIACTHBOCTI CNICKTPAIb-
HuX winbHocTel (AYC i PYC) nenepioHyHUX CHrHANIB, 30KpeMa O~
HEYHEX IMITyI6CiB.

Koporki teopernuni BiioMocTi

Ipu rapMoHiiiHoMy ananizi nepioguunux curxanis ocramui 306pa-
SKAKOTBCA Y BHIVISAL CyM# CKiHueHol abo 3nivenci MHOXUHYN rapMoHii-
HUX KONMBaHb 3 KpaTHUMH HacToTamu. [TojtiGHe 306paxenHs B yactor-
Hill obmacti Moke GyTi OTPHMAHO i 717 HerepioqudHuX curnanis. Ane
OCKIIBKM MOXHa BBQXATH, LIO Mepiojl HENepiONUYHOro CHrHamy
T —> 0, 10 1€ IPU3BOAUTE IO TOTO 110, AMIUITYM rapMOKilinuX cKia-
JIOBHX € HECKIHUEHHO MalliMy BEeIMHMHAMM, | BOHM YTBODIOIOTH He3lli-
ueHHy (KOHTHHYANibHY) MHOXKHHY. TOMY, Ho-Teplue, CriexTp Henepionu-
HHEX CHIHANiB XapaKTepusyioTb CIEKTPaibHOIO W{UIBHICTIO aMmniTyR
rapMOHiK. I, mo-pyre, CueKTp HenepioAMYKEYX CHIHANIB, HA BiAMINY Bl
CHEXTPIB NepioAuHIX CHIHATIE, € HerlepepBHoio GYHKILEIO YaCTOTH.

CriexTpabHa WibHICTh S’((u) HeNepioANYHOTO CHIrHALY 0GUHCIIO-

€ThCs Ha OCHOBI IHTerpanbHOro nepersopents dyp’e:

- o .
S{o)= jx(t)e*’w‘a'r.fco<ﬁ)<oo, @3.1)
—

Tlepexii Bil 306paeHHs HeNMepioAMUHOrO CHIHATY s(/) y uaci g0
30Bpakerts Horo y yactorTHiil obaacti S(w) Ha3MBAIOTH MIPAMUM OPTO-

[OHANBLHUM [1EPETBOPEHHAM, @ TOMY TIEPETBOPEHHS (3.1) oTpuMano Hassy
npaMoro riepersopenHs Myp’e.
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Tlepexin BiR 306pakenHs carnany & acToTHil obnact S ((n) 1o
306paxenns foro y uaci s(l) 3AIHCHIONTH 3a 10TIOMOro0 obepretoro

nepersopenns Oyp’e:

1 + . .
s()= 52 1 S@YOlde, ~w<i<n, (2
~ 0

Tlepersopenns (3.1) i (3.2) Hasusators e ABIHKOIO iHTerpanbHmx
niepeTBopens Myp’e.

Jlst 1010, 12106 ickysasio nepetsopens Dyp’e (3.1), abo, inummu
cnosavy, wob icHysana qus curnany ,v(t) #oro crexTpanbha mine-

munS((u) B Kiaci 3sutalinux QyHxuil, neobxiguo i JIOCTATHEO, o
icHyBag inTerpan

o
fls(t)ldt < co. 33)
-0 ’

Lle o3uauae, ujo nepeTsopenus @yp’e (3.1) icuye mis obmexennx

38 3HANCHHSAMU CHPHATIR 31 CKIHYCHOI TpUBANiCTIO, TO6TO s imnysse-

HUX HEMepiofu4nuX cHrHanis (puc. 3.1), abo juis curnanis, ¥ AKUX 1pu

[#}>e0 Ix wuTresl smavenns focuts mBHKO OpAMYXOTS 0 HyJis
(puc.3.2).
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Puc3.1. Imnynscri carrana

Y saransHoMy BHNAJKY CHEXTpaTbHA WiNbHICTS S(o)) € KOMIUIeKc-
010 Qynxiicio. Jiicno, KomnnexcHy EXCTIOHeHUHRY (yHKiilo e ™
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Prc 3.2. Anepionnusi curnaim, mo ichyiots ua seill 4ucaosiit pici Hacy

MOXKHa 3amwucatd y Buraani cymue ™ =cosw/—isinwr. Tomi, Bpaxosy-
104H e cniBRigHOWeRHs B (3.1), oTpUMaemo:

S‘(m): oIo s(t)cos wtdt —i ?s(/)sin otdt = A((»)— iB(w), G4

©
e Alw) [s(¢)cos wtd - piticna wactima CIeKTPalbHOT WiTbHOC-
-

T é(m): B(u)): Ts(t) sin w7df — ysBHA 4aCTHHA CHEKTPANLHOT wriib-
HocTi. )
Bpaxosyioun, wo dywkuis coser € mapnoo dynkuicio, To6-
TOCOS O = cos(— (nt), a sinwf— wenaphow  ¢ynxuicio, To6TO
sinwf = —sin(- (ut), 3a3HAYAMO, IO A(m) — napsa  QyHKuis:
A(m): i(—m) a B(o)- nenapna bynKis: B((u):fB(f c))
Mogyns criekTpanbhol winbHocTi

o) =T F@ =505 @ o9

Ha3UBAOTH aMISITY/IHO YACTOTHUM crexTpom (AYC) HenepioMyHOro
currany. B (3.5) «*» o3nauac KOMIIEKCHE CIIPMKEHHS.
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Aprymenr CHEXTPANBHOT WinbHOCT

rig 28 4>
) A()>0,

. B
arg S(m) & @(m) =qn+arclg 7((&)) B(m) =10, A(u)) <0, 3.6)
)
Blw)
Alw)’
HA3HBAIOTH (Ha30-4aCTOTHUM crnekrpom (GYC) HelepioauyHoro curHany.
pasy wacTuny cnissinmocHus (3.4), 3 ypaxysamuusm (3.5) i (3.6)

- R+ arclg

Blw)< 0,4(w) <0

MOXHA 3aMHcaTH Tak: S((D):[ S(m)[ g'oe),

Disnuna posmipnicrs CIEKTPAILHOT UinbHOCT] S"(w) AopisHioe i-
3udnil posmipuocti curnany s(l), nojinexili ua posmipuicts wactory,
Hanpuknaz, sxmo shavenus s(t) MIOTh posmipuicts nanpyru [B], o
PO3MIPHICT CHIeKTPaIbHOT wibHOCTE Byne [BTu] abo [B~c].

I3 cnissimnomenns (B.1) Bunnusae, mo 3mavenss CHEKTpanBHOT
wiAbHoCTi Ha YacToTi @ = 0 JOPiBHIOE duCcensHO inTerpay Big curaaiy:

§(@)]yo- Zs(z)e*wt - zs(f)d,‘

abo, inummu crosavu, niowi iR KpUBOIO, 1110 rpaivno 306paae cur-
Hail (HANPUKITa, ANA cHrHasy, 306pasenoro na puc. 3.1.a, ne 3aITPH-
XOBaHa fIoIa).

Hexail siesikuii curuan s(t)(puc. 3.3) mae CHCKTPANbHY WiibHiCTS

S((n). Tozi criexrpanbua winsnics S (o) 3aTPHMAHOTO y Haci Ha ge-
JINHHY B curmany s(t —t,,) (puc. 3.3)

§ @)= Hoxn,

JANUUIeTHCs  Tak:
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Puc. 3.3. 3cys curnany y yaci

Ananoriano Maemo gt curnany s{t + to). sKull BUNEpe/vKae BUXill-

st carnan s{f) mavac 1, , S, (@)= S0 ).

Bpaxosyioun Te, O MOZY/b \e“wl" [=1, moxua 3pobutu BHcHO-
BOK, o AYC cursany npu 3cyei #oro y uaci He 3mistoersed, a ®YC
OTpHMye MpUpicT Npu 3artpumui y uaci Ba Bennuuny AG(w) = -ot,, a
[IpY BUNEPEVKEHH] y Haci — Ha BeIAMUHY A@(m): Wl

Bysemo ragani nossauary nepersopenns Gyp’e (3.1) curnany s(1)

CHMBOSIOM F[Y(t)] - Togi, sano Fls(t)]= '§(m)’ o
F %S‘):! = imé‘(m)i F .is(f)dr = ;%S(m)

Takum YKHOM, OnepaTopy AudepeniiioBanns y yaci signosigae 1ipo-
Leypa MHOXEHHS CHEKTpambHOl MiTLHOCTI B waCTOTHIN obmacti Ha
(ia)), a oriepatopy iHTerpyBaHHs y yaci B wacToTHiH 0GnacTi BignoBifac
ZUIEHHS CREKTPatbHOl minsHoCTi Ha (im). Ipu upomy Audepeniiio-

BaHHA CUTHANY MPU3BOANMTE O POLUMPEHHS HOTO CHEKTPY, a iHTerpy-
BaHHs HABIAKH, 3BYXKYC ClIeKTp. DI3HUHO 1€ MOSCHIOCTHCA THM, LIO JIH-

deperuiiosanns curnany s(f) npusBoAMTH N0 TOrO, WO KOMUBAHES

s{t . . . . .
EQ nabysae Ginbin “piskux” 3Mid y uaci. A iHTerpysaHis, HABIAKH,
it

i
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SIIaKye peanisauiio curhamy. IsmuMmu ciosamm, inrerpatop gie ax
dinbrp nHusbKEX wacroT, a nauxa nuepeHuiioBarns noaibHa GinsTpy
BUCOKMX HacToOT.

Bsarani, s Gyap-sikoro curuany, ioro TpUBANicTh y 4aci i wupuna
CIEKTPY B 4acTOTHiH oGnacti oGepHeno iportopuiitai. Yum koporumii y
qaci curnan, tum Ginsia HiipyrHa Horo criexTpy i HaBnaku.

Jlomawine 3apnanns

1. Buxonamy ananitnyuuii onuc 80X HENEPiOANHEX CUIHATIE, BKasa-
HUX BUKIa/a4qem.

2. Banucar aHamITHURI BUPA3H U1K WX CHIHAMIB TiCIHT 3CyBY y Haci.

3. 3uaiitu ananithuni Bupask mis safaHux curnanis micia Avdepenui-
0BaHHs | iHTerpyBanHs.

3aspanns o xaopatopuol peotn

1. Jnsl 3a5aHix CUTHAIiB 32 0TIOMOrOI0 komri’torepa obuucauty AUC i
DYC.

2. Iosroputy obuucienns CHEKTPIB CHTHAiB UpH 3Miki ix napamerpis
(TPUBATOCTI, AMILTITY A4, MILIEHHS BILHOCHO TIOYATKY KOpAMHAT).

3. O0uMCANTH CUSKTPH CHIHATR micis Judepenniropasss | interpy-
BaHHSL.

Tlopsipok BuKoranus poGoru

Jins wuxowanns poSoti HeoGXinHO 32MYCTHTH TIPOTPAMHE CEPEOBULIE
MATCAD Ta 3aBantaxcunTi nabopatopuy poGoty 3. Bukonaty Taxi nyH-
KTH poboru:

L. JlocntinuTy cnexTp npamokyTHOro Bifieoimmynsca.

1.1.OTpumarts sin BuKI1anaua 3HAYCHHS ammnityqu U, uacosoro
ICYBY {, Ta TPUBAIOCTI iMITy.TBCY T .

1.2.3amamosary rpadix curuaty, sanopuuts 1a6a. 3.1 s 10 sHa-

HeHD YacToTH M 3amainoratd rpadika amnaiTyaHoro # ¢asosoro crex-
TpiB.
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1.3. JlocaiuTy 3anexHicTh CHeKTpa Bif TpuBaiocti iMmymscy T,
4acoBOTO 3CYBY lu'. Jins nporo nosroputd nyskTH 1.1 i 1.2 3 HOBAMU
3HAYEHHAMH U1 JOCHIPKYBAHONO NTApaMeTpa, SATUILAI0 Y iHIli napame-
TpH CUTHAITY HE3MIHHUMHU. ) o

2. JlocnimuTy CIIEKTP CKCTIOHEHNIANOTO BifeoiMydbca.

2.1. Otpumary BiA BUK/Ia/aua 3HaueHHs amiLtityam U, koedinienra
* i 10 3ma

2.2. 3amasmioBaru rpadik cursany, sanorHuTH Ta61.3.2 qus a-
4eHb HaCTOTH @ | 3amamoBaty rpadixu aMIVIiTYHHOTO /i (pasOBOro Criex-

TpiB. Tabumus 3.2

[

® [8()

2.3. JlocaimTy 3anexHicTk criexTpa Bin koediuienta o - Jlnst usoro
nosTopyTY MyHKTH 1.1 1 1.2 3 HOBMMH 3HAYCHHAMM NS JOCTI/DKYBAHOTO
napaMeTpa, SATHINAIOH [HI NaPAMETPH CHIHANY HESMIHHHMI.

3. JlocaimuTu CIEKTp raycCisehKoro Bijeoimmysea.

3.1.0tpumaty BiA BHKIAfaua 3HaueHHs ammiirtyau U, 4acosoro

3cyBy f,Ta xoedilienta B.
3.2.3amamosard Tpadik curxaiy, sanosunTd Tabn. 3.3 ana 10 3Ha-

i padixy 2 i 2 "0 ClIEKTPiB.
i 3amamoBaty rpadixu amMiUIiTyHOTO i dasosor
e il Tabnuus 3.3

© e | o)
|

3.3 JlociauTy 3anexHicTh criekTpa 8in koedinienrta B.‘ Jins usoro
nosropuTy niyHkTi 3.1 § 3.2 3 HOBAUMH SHAICHHAMU /TS AOCII/KYBAHOTO
napameTpa, 3AIMINAYH IHIT] TapaMeTpH CHITaY HESMIHHUMHA.

4. JUtst raycciBChKOro iMIysibey TOBTOPUTH rf‘poxfeﬂem AocaimKen-
s JUIs ORHOTO 3 HaBopis mapameTpis s noxiarol i ixrerpana in cur-
Hay.
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5. 3a pesynbTataMu NpOBEACHUX JAOCIIKEHb HEOOXIIHO CKIACTH
3BIT, 10 MiCTHTH TeopeTuni Matepiany, rpadiky i Tabnui, a TAKOX BU-
CHOBKU 32 PE3yNbTaTaAMH NPOBEICHUX JOCAIIKEHD.

Koarpensui nuranus

1. Slk BusHauacTLes CekTpanbHa iiMbHICTS CHrtary?

2. Lo rake AUC Henepiomaasoro curuany?

3 o Take GUYC HenepioauaHoro curtany?

4. SIk smiocthes AUC § OUC crraany npu 1eysi Horo y uaci?

5. Jlits sKux curnania ue icliye criekTpaibha IAbHICTE ¥ Kknaci 3Bugaii-
HEX byHKUiR?

6. Uil MOYCYTH peanbHi CHIHAIM MaTH OGMexenuii 3a HACTOTOIO CTIeKTP?
7. Slx SMiHIOETBCS CIIeKTP cHrHany nicas Horo Jwndepenniopanns?

8. Sk smintoerses cextp curnany micus foro inTerpyBanus?

9. Homy uncensHo sopisnioe CHICKTPaIbHA WiTBHICTS CHIHANY HA HYJBO-
Bi#f wacrori?

10. Jlns sixux curnanis ix cnexrpaisia winbicts e gificHoro bynxuicio?

JlaGoparopha poGora 4
AMILIITY/IHA MOAYJISTINIS

Meta poGoru: 03HaHOMUTHCA 3 0COBIUBOCTIMH 300paXeHHs CHTHANIB 3
aMILTITYJIHOK MOAYASILIENO Y HacOBiY Ta 4acToTHiK 06nacTsX. Hocaipuru
BILTUB HA BHJL MOAY:1LOBAHOIO KONUBAHHS Ta HOIO CEKTP NApaMeTpin
MOAYIIIOIOUNX CHIHATIB,

Koporki reopernuni sinomecri

Ilpouenypa, nos’szara 3 nepenecenmsiM CriekTpa “riepBUHHOr0”
inopmaiiinoro curnany s (1) i3 sussxouactorHol obnacrti Y mianason
AOCTATHEO BHCOKHX MACTOT, OTPHMAIA B PalioTexHili HasBy Moy
Jst cTBOpEHHS MOIY1LOBAHOTO KOMUBAHKS Nepil 3a Bee Tpeba BHOpaTH
AesIKe BUCOKOYACTOTHE KOMABAHHA 1, (l): u(f; 72, N a,,), AKE 3ane-
HNTH Bif M napamet'pis{a,.a

a} Take KOJMBAHHA HOCHTH HA3BY
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