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1 AHHOTanuM.

B nannoit pabore ucc/e1oBaca CleKTpaabHbII cOCTaB MEPUOITICCKUX JTEKTPUICCKUX CUTHAJIOB,
CO3/IaBaeMbIX T€HEePaTOPOM IPSIMOYTOJBHBIX CUTHAJIOB, ¢ HCIOJIH30BAHIEM OCILIorpada.

2 Bsenenne

OtHOM U3 OCHOBHBIX IPOOJIEM XPaHEHUs, IePead U UCC/ICIOBAHUS AHAJIOTOBBIX CUTHAJIOB sIBJIsi-
eTcs HaXozK ieHne (POPMYyJILHOTO OIMUCAHUS STUX CUTHAJIOB.

Jl1st MaHHbIX TesIeil UCIIOIb3YyeTCs METO/I pa3JjIoKenus Kojebanuii B psii Pypbe, cocTosdmuii u3
9JIEMEHTAPHBIX (PYHKIUH, JJId JaJIbHERIIEr0 aHaJM30 OJYIeHHOT'O BhIPAXKEHU.

Jlannast paboTa MOCBAIIEHA MCCJICIOBAHAIO YACTOT, TJIYOMH MOJLYJISIIUN U OTHOIIEHHUIO aMILIU-
Ty[, JUId PA3IUYHBIX JICKTPAYCCKUX CATHAJIOB, CO3JaBaeMMBbIX M'€HEPATOPOM IPAMOYTOJIBHBIX CHUT-
HAJIOB.

3 OcHoBHaAg 4acCTh

3.1 PazsioxkeHue c/I02KHBIX CUTHAJIOB HA MepuognvyecKue KoJyiebaHums

B nannoit paboTe MCIOIb3yeTCd PA3JIOKEHUE CUTHAJa B (DYHKIIMOHAJIBHBINA P, COCTOSIINN U3
GYHKIHMI cuHyCca U KOCHHYCA, B3ATHIX C pa3JIndHbIMU Koddduimentamu. Takoil psiji Ha3bIBaeTCs

psibom Dypbe.

2
[Iycrb 3amana dyukuus f(t), Koropast HOBTOPSIETCs] MEPUOJNIECKH € 9acTOTON {1 = l rie

T - nepuoj, moBTOpeHust UMITY/IbcOB. Eé pazsoxkenue B pan Pypbe umeer BUJL:

f(t) = 30 +i [ay, cos (n€t) + by, sin (n€t)] (1)
ft) = % + Z A, cos (nqt — y,) . (2)

Ecim paszsioraembril curaa 9éTeH OTHOCHTENBHO ¢ = (), TO B TPUTOHOMETPHYECKO 3aIICH OCTa-
I0TCS TOJIBKO “JIEHBI, COOTBETCBYIONIE (DYHKIMAM KOCUHYCOB. J[JIsl HEYEeTHOTO CUTrHAJA B TPUTO-
HOMETPUYECKON 3allUCh OCTAIOTCH TOJBKO YJIEHBI, COOTBECTBYIOIINE CUHYCY.

Kosdbdunmentor psaga Oypbe ompeessiores mo ciaeayrorei dpopmyiie:

92 t1+T
an == [ [f(t)cos(nht)dt,
T 3
; (3)
2 t1+T
bn: f f(t)sin (n§t) dt.

rje t; - BpeMs Hadajia oTcdera.
CpasuuBas dopmyiiet (1) u (2) Haxoaurcs Beipaykenue it A, u ¥,:

A, = /a2 + b2,
b

n
Y, = arctan —.
an



3.2 HepI/IO,Z[I/I‘—IeCKaH Imocjie 10BaTeJIbHOCTDb IIPAMOYT'OJIbBHBIX MMITYJIBCOB
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Beenem Bemuunny: €2y = rl nie T’ - mepuo 1 MOBTOPEHUST UMITYJThCOB.

Torna kKo DUIUEHTHI IPU COCTABJISIONINX, COOTBETCBYIONIUX KOCUHYCAaM, Oy/IyT PABHBIL:

/2
2 7 sin (nf7/2)  sinzx
= = Q 2 ~
a, T/Vocos(n 1t) dt = VOT W2 pat (5)
—7/2

rae Vo - aMIUIATY 18 CUTHAJIA.
Tak Kak B3sgTag HaMu (PYHKIU YeTHA, caegoBaTeIbHO b, = 0.

[Ipeanonoxum, aro T kparHo 7. BBejmeMm mupuHy criekTpa, paBayio Aw, g.e. paccTosgHue oT
s

O

IJIaBHOT'O MaKCHUMYMa JIO II€PBOI'O HYJIA 0rn6afomef/’1, BOBHUKaIOMICI'O IIpU T =

BaMeTI/IM, Y9TO IIPU 3TOM BBIIIOJIHAETCH CJIe/IyIoliee paBeCTBO:

Awt ~ 21 = AvAL ~ 1, (6)

IIPOBEPSIEMOE B IIPOIIECCE UCCIIEJIOBAHUS.

3.3 HepI/IO,Z[I/I‘—IeCKaH IIocJie 10BaTeJIbHOCTb IIyI'oB
Vi(t) a(w) Sew

s =+

I.

UJ” A
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Pacemorpum 1yru kostebanmst Vg cos(wot) ¢ JUIMTENTBHOCTBIO TyTa T ¥ [IEPUOJIOM TOBTOPEHMIT
T.

Oynkuus f(t) asagercs derHoit orHocureabHo ¢ = 0, a K03hdUIMEHT TpU N-0if TADMOHUKE CO-
riacuo dopmyste (3) paBen
T/2
-
ap = — Vo cos (wopt) - cos (nf2it) dt = Vy—
w=7 [ Vacos (wnt) -cos(nfht)dt = Vo

—7/2

g] Lo [0+ )Z% e
>

(wo + nsly)

HpeILHOIIO)KI/IM, qro T’ KpaTHO T. Tor;:pa CIIEKTPBbI IIOCJIEJOBATE/IbHOCTU IIPAMOYTUJIbHBIX CHUI-
HaJIOB U IYT'OB aHAJIOTMYHbBI C TOYHOCTbBIO JJO CABHMHa MaKCUMYMa Ha Wgy
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3.4 AMDanTyIHO-MOAYJINPOBAHHBbIE KOJIEOAHMS
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Paccmorpum rapmonnveckue KojebaHus BHICOKOU YaCTOTHI Wy, AMILIATY/1a KOTOPBIX MeJIJICHHO
MEHSIETCS [T0 TAPMOHUYIECKOMY 3aKOHY ¢ dacToToi () < wy:

f(t) = A [1 4+ m cos Qt] cos wot, (8)

rae kodddunuent m - raybuna Momyasannn. [pm m < 1 aMmuTyaa MeHsSeTCs B IUalla30He OT
Amin = Ao(l - m) A0 Amax = AO(l + m)
[TapameTp riryOnHa MOIYJIAIUN MOYXKET OBITH IIpeJICTaB/IeHa B BUJIE:
o Amax - Amzn
Amaw + Amm ’

OTKY/la TPUT'OHOMETPUIECCKUM Hp606pa3OBaHI/IeM HaXO/JUTCA CIIEKTP CUI'HaJla:

A A
f(t) = Agcoswpt + (;m cos (wo + )t + (;m cos (wp — Q) t. (10)

4 Xoxm paboTbl

4.1 UccaepoBaHme crneKTpa IMEePUOMYIECcKOil mocjesoBaTejbHocTu [Ipsi-
MOYTOJIbBHBIX NMIIYJIBCOB.
B namnoM pasmene paboThl MCC/IEI0BAIACH 3aBUCUMOCTD IMUPHUHBI CIIEKTpa AV IepUoInIecKOoi

Imocjie 10BaTEJIbHOCTHU IIPAMOYTOJIBHBIX UMITYJIBCOB OT JJIMTEJIbHOCTU OTAC/JIbHOI'O UMIIYJIbCa T.
HOHy‘IGHHbIG CIIEKTPbI AJId Pa3/JIM9YHBbIX 3HAYEHU V U T [IpeacTaBJIEHbI Ha (bOTOI‘paCbI/IHX HH2Ke:

030aHKE YoanuTs

Vnoem = 1.9 ®ly, 7 = 50 Mmxc.
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Vnosm = 1.5 ®l'y, 7 = 50 Mmxc.

Vnosm = 2 ®lu, 7 = 50 mxc.

Vnoem = 2.9 ®ly, T = 50 mxc.



Yoanurs

Vnoem = 1 ®ly, 7 = 60 Mmxc.

,HJIH IIOJTy9YE€HHBIX CIEKTPOB OBLIIN I[IOJIy4Y€HbI 3Ha4Y€HUA HMIMPUHBI CIIEKTPaA Av un T, SHa4YeHUA

KOTOPBLIX IIpeJACTaBJICHLI B Ta6JII/IH€ 1:

Av, ' | T, MKC
50200 20
25200 40
17200 60
13000 80
10200 100

8600 120
7400 140
6600 160
5800 180
5000 200

Ha ocHOBe 1Oy 9€HHBIX JAHHBIX OBLIO 9KCIEPUMEHTAIBHO [IPOBEPEHO paBeHCTBO (6), KoTOpoe

OKa3aJIOCh BEPHO C JOCTATOYIHO BBICOKOII TOYHOCTBIO:

Avr 2 1,00 £ 0,02

4.2 I/ICCJ'Ie,ZI;OBaHI/Ie CIIEKTpPa HepI/IO,ZLI/I‘{eCKOﬁ Imocjie 10BaTE€JIbHOCTHA L1YI'OB

B nannoit wactu paboThl MCCJIEIOBAIACH 3aBUCUMOCTD PACCTOSHUS MEXKTY OJIMZKANIIIMU CIIeK-

TpaJIbHBIMA KOMITOHEHTAMU OT YaCTOTHI CHHYCOWJIAJILHOI'O IIyTa.
[Ipumep criekTpa cUHYCOMIAILHOIO IyTa MpejicTaBieH Ha (goTorpadun HuZxKe:



Arrn b 20.0msf

Yoanurs

Cnexmp cunycoudarvbHozo yyaa

s 9TOrO TIpM Pa3/IMIHBIX HapaMeTpax CHHYCOUJIAJIbHOIO I[yra OBbLIU IMOJIyYeHbl YCTOYNUBBIE
KapTHHBI CUTHAJIOB Ha 9KpaHe ociuiaorpada. [lomyuennnie suadenus Av, T' u N ObLIN 3aHECEHDBI

B TA0/IHUILY 2:

Av T N
50000 | 0,001 | 5
50000 | 0,001 | 3
50000 | 0,003 | 5
30000 | 0,001 | 5
70000 | 0,001 | 5

Ha ocHoBe 1mosryedHHBIX JTAHHBIX ObLIO HailJIEeHO OTHOIIEHUE: % ~ 1,5.

4.3 I/ICCJ'IG,ZI;OBaHI/Ie CIICKTpa aMIIJINTYAHO - MOAYJ/INPYEMOI'O CUTHaJIa

B ,Z[aHHOI';I qacTu pa60TbI uccjie/josajiaCb 3aBUCUMOCTDb OTHOIICHUA aMIIJIMTY/ CIICKTPaJIbHbIX JIN-
HU CHUHYCOM/IaJIbHOI'O CHUT'HaJIa, MOAYJIUPYEMOTI'O HU3KOYaCTOTHBIMU I'aADMOHUYCCKUMU KO.He6aHI/I—
AaMu, oT KOS(b(bI/IH,I/IeHTa MOIAYJIANNN, NU3MEPACMOro ¢ IIOMOIIBIO ocummorpa(ba.

,HJIH 9TOI'0 U3MeHAA Fﬂy6I/IHy MOAYJIAIIMKA IIPU IIOCTOAHHBIX ITapaMeTpaX UV — 5OKPH 1 Viod =
2KFH U3MepoChb OTHOIICHUE aﬁox/aotm AMILJIATY /] OOKOBOII I OCHOBHOI JIMHIH CIICKTPpa B 3aBUCUMOTHU
ot m. [loytyuennbie pe3ysibTaThl IpeCTaBIeHbl B TabmIe 3:

m, % Qgox | Qocu a6OK/a0CH
o0 | 186 | 738 0,25
10 38 | 738 0,05
20 74 | 738 0,10
30 110 | 738 0,15
40 150 | 738 0,20
60 | 222 | 738 0,30
70 | 258 | 738 0,35
80 | 298 | 738 0,40
90 | 334 | 738 0,45
100 | 370 | 738 0,50

ik} IIOJTYyY€HHBIX OTHOINIEHUA C JIOCTATOYHOU TOYHOCTBHIO BUIHO, 9TO CL6OK/CLOCH C2 & m, 49TO
COOTBETBYIOCT TEOPETHUYICCKUX BbIBOAaM, IIpEeIACTaBHCHHBLIM BBIIIIC.




5 BruiBox

B nannoit paboTe nccaenoBaanuch pa3andHble CIIEKTPHI 9JIEKTPUIECKUX CUTHAJIOB. V3Mmenss napa-
METPBbI YaCTOTHI, IEPUO/IA U BUA CUTHAJIOB OBLIN MOJITBEPXKIEHBI TEOPETHIECKIE BBIBO/IbI, CJIEITY-
fore 13 (hopMyJibl pasyioxkenus curaaja B psajg Pypoe. Takum obpazom, ObLia SKCIIEPUMEHTATIO
MIOJITBEP2K/IeHA TTPOABUIBHOCTE Pa3yioKeHusd B psaj Pypbe B paMKax TOYHOCTU JAHHOW MOJIEIH.



