17. Peanusaumsa mateMaTU4ecknx onepawum Ha oCHOBe NepeMHoXuTenen
curHanos. N3BneuyeHune KopHA

NMepeMHOXUTENb CUrHANOB — 3TO YCTPOWMCTBO, NpeaHa3Ha4YeHHoe Ans
Nofy4eHNs aHaroroBoro BbIXO4HOro curHasna, nponopLmnoHasibHOro
Npon3BeaeHnto ABYX BXOAHbIX BeNMniYnMH — Ux un Uy :

U, =kU,Uy,. (2.1)
roe kK — koapdnuneHT NnponopumoHansHOCTH.

Ecnu nonsipHOCTbL BLIXOAHOIO HanNpshKeHNsa onpenensieTcs B
COOTBETCTBMUU C BblpaxkeHnem (2.1) n ¢ y4eToM NMoNSApPHOCTU BXOLHbIX
CUrHanoB, KOTOpPble MOTyT ObITb Kak NOMOXNTENbHLIMW, TaK U
oTpuuartenbHbiMK, TO Takon NC Ha3biBaeTCs YeTblpex KBagpPaHTHLIM.

[1ns onncaHmnsa xapaktepucTtmk HenageanbHoro NC HeobxoaMmMo MMeTb
pAL YaCTHbIX KOA(PULMEHTOB YCUITEHUS N CUTHANOB CMELLEHNS:

U, =kUyUy +ky Uy +k Uy +Kg. (2.2

roe ko , kx n Ky — KoOHCTaHTbI, onpegenstowme HavyarnbHoOe CMeLLeHne n
CMeLleHus , 3aBUCUMble OT BennymHbl curHanos UX n UY.

OcHoBHble NapameTpbl YeTblipexkBaapaHTHbIX [1C: norpeLlHocTb
NnepeMHOXeHNsS CUrHanoB, nosioca NponyckaHus, TemnepaTtypHbIv gpend.
U3BneyeHne KOpHSA KBagpaTHOro 13 BXO4HOIMo curHarna ocyuwecTBrisieTcs

nyTem nogayn BbixogHoro HanpsxkeHns OY Uy Ha oba Bxoaa INC.
BbixogHoe HanpsihkeHue NC npun aTom

— 2

a TOK, BbI3bIBAEMbIN 3TUM Haripa>xeHnemm,
kU
B — R2

R
Ecnu BbINONHUTL ycnosne k = R—2 HanpsbkeHne
1

RoxU
Uy = RZ *kz TOYHO COOTBeTCTByeT KOpHI-O KBa,El,paTHOMy n3 BXOAHOIo
1

HanpsxxeHua U,.

[Mpun BkntodeHnn MNC B uens OOC OY Heobxoammo obecrnevnBaTtb
NOMNOXUTENBbHOCTb BbIXOAHOIO HaNpsXXeHusa , nHaye Bo3moxkHa NMOC B
3aMKHYTOM KOHTYpE U, criegoBaTenbHo, BO30yxaeHne yctponctaa. [loatomy
BXOAHOW CUrHan B3SIT CO 3HAKOM MUHYC.



18. BanaHcHble MOAYNATOPbLI U UX peann3aunsa Ha OCHOBe aMNJIUTYAHOro
MmoaynsaTopa
BanaHcHble mogynsaTopsl (BM),

f , npegHa3sHavyeHHble Anga paboThl B LUMPOKOKW Nonoce
4YacToT (AeCATKN-COTHU MerarepL,) npu
OTHOCUTENBHO MarblX YPOBHSIX BXOAHbIX CUrHANoB
(npumepHo o 0,5 B).

Ecnn Ha moaynupyowmn sxog bM 1 nogatb

CUrHan ¢ NoCToAHHOW COCTaBNAOLLEN
Uy(t) =Uy+ Upycos(Q*t) =Uy(l+m=cos(Q*t))

raoe Ug— HanpsikeHne NOCTOAHHOM COCTaBIAKOLEWN;
Uw 1 Q — amnnutyga n 4yactota mogynupyrowero HanpsbkeHust; m=Uy/Ug —
rnybunHa moaynsaunmn, C COXpaHEHMEM CuUrHarna Ha Bxo[e HecyLulen, TO Ha
Bbixoge ®PHY 2 ByaoeT nonyyeH curdan ¢ amnnutygHon mogynsauven (AM).

Upix(t) = Upyo[cos(wyt) + %COS(WO + Q)t + %cos(wo — Q)t]
2
rae Unmo = Tk, UgUg’
MacwTabHbIx KoadpduumeHToB nepegaym bM n ®HY Ha yacToTe nepson
rapMOHUYECKN; Uy — aMnnuTyga HanpsXXeHnsa orpaHUYeHHON HecyLLeN.
[lna nogaeBneHnsa rapMoHM4ecknx coctasnsatowmx 8 bM 1 ncnonb3sytot
®HY 2 ¢ yacToTom cpesa HEMHOrO BbILLE Wo.

k, - KO3(OPUUMEHT, yunTbIBaOLWLNN Npon3BeaeHne



19. BanaHcHble MOaYNATOPbI U UX peanu3aumsa Ha OCHOBE CUHXPOHHO-
aMnnuTygHoro gemoaynsitopa

| 3 Ha ocHoBe BM MOXHO peanusoBaTtb
Ug’m N X o < < CUHXPOHHBbIN aemogynatop (CH) AM
5 Uun(t) CUrHaNoOB C JINHEMHOW aMMNUTY4HOM
v 2 | ua XapakTepucTtmkon. B atom crniyyae Ha
‘jg nnHenHbln Bxod BM 1 nopaetca AM curHan, a

Ha ynpaBnArLWLNUN — TOSMbKO
HeMoOyNnMpoBaHHas HecyLllas, KOTOPY ODbIYHO MOSTy4aloT C MOMOLLLIO
orpaHuuuTens 2 u3 aHanusnpyemoro curHana. Ecnim AM  curHan
npencrasntb B Buae npousdseneHna U, = Uy (t)cos(wyt)

roe Uy(t) = Uy + Uy cos(Q*t) = Uy(1l+ m * cos(Q * t))-curHan c
NOCTOAHHOW COCTaBMAKLLEN, a yNpaBnAnLWNN—egUHNYHON PyHKumMen U,, =

cos(wyt), TO HanpskeHue Ha Bbixoge bM 1
kUy(t
Ugym(t) = k[Uy (t) cos(wyt)] cos(wyt) = % (1 + cos(2wyt))

[Mocne ®HY 3 nonyynm ¢ COOTBETCTBYIOLLMM MacLUTabHbIM
KoadppuumeHToM K MCXOOHbIN HENCKAXEHHbLIN MOLYNMUPYIOLLUA CUrHan
kUp (£)

Uspix (t) = T

B cnyyae HemoaynupoBaHHOro BxogHoro curHana (m=0, Uyn, = Uy) Ha
Bbixoge C[] BolpabaTbiBaeTCsl HanpsiKeHne nocToOAHHOro YpPOBHS,
cooTBeTCcTBYOLWEee Uo.



20. banaHcHble MmoAaynNATOPLI U UX peanusauusa Ha ocHoBe ¢ha3o-
YacTOTHOro gemoaynsaTopa

Unm *’l Ui(t) 2 :
S>— ’j; » X o =~ (—¢ 1-amMnnuTyaHbIN OrpaHNYnUTEND,
¥ Una(t)  yCTpaHSAOLLMI BO3MOXHOE N3MEHEHNE
V() amnnuTyabl
> % 2 2- hasocaBuraroLLmim rnosiocoson puneTp,

HaACTPOEHHbIN Ha YaCcTOTYy HecyLlen

3- BanaHCHbIN MOLYNATOP

4 — PUNbTP HMKHUX YacCcToT
[Mpu ncnonbsosaHun bM B pexume draszosomn
R ‘I: 2 aemMmoaynauum Ha Bxoabl
K BM 1 nogatoT HanpsbkeHWs O4HOWN 1 TOU ke
4acToTbl, HO CO caABMIroM a3 Ha yron ¢. IycTb oguH
n3 curHanos 6ynet U.; = U,,1(t)cos(wyt), a BTOpOn
Usp, = Uy (t)cos(wyt + ), TOraa Ha Bobixoge bM 1 nonydnm:
kUml UmZ

Ugy(t) = — (cos(2wyt + &) + cos(d))

Ecnn ¢ nomowwbio PHY 2 oTpunbTpoBaTh COCTaABNAKLLYIO C YOABOEHHOM
4aCTOTOMW, TO Ha Bbixode P[] nony4ynm NOCTOAHHOE HarpaXXeHue,
NponopLUnOHanbLHOE KOCUHYCY yrna ¢:

N

k.U, U
UBbIX(t) == mzl m2 COS((I))

BoamoxxHoCTb onpeaeneHus ¢ nomowbio bM gpasoBoro casura mexay
HanNpPsHKEHNAMN MOXET ObITb UCNOMb30BaHa A4S NOCTPOEHNA 4eMOAYISATOPOB
CUrHasoB C YyacTtoTHou moaynsaumen (YM).
dasocasurarowmn MNd popmupyet BTopomn curHan Ux(t) , ynpasnatowmin bM.
da3oBbI COBUT Bbl3biBaEMbIV AeBUALMEN YAacTOTbl Aw BONM3N HECYLLEN Wy,

MOXeT ObITb 3anncaH B crieayoLlemM BUaeE:

T Aw
G~ —=+4+20— ,rae 20Aw K wy,
2 Wy

OTdpunbTpoBaHHbI PHY 4 curHan okasbiBaeTca NponopuUmnoHanbHbIM
aeBnaummn YactoTbl BXxogHoro HanpsxxeHns YM curnana Ugy:
Aw
UBbIX(t) = kU‘{M
Wo
roe k — koadhdomumeHT npeobpasoBaHns YaCTOTHOrO AemMoaynsaTopa.



