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HAKNOHHYIO MPAMYIO JI0 TlepeceyeHis ¢ BepTHKaibHOi TYHKTUpHOI amineit, cootsercayioneit
KpyroBoii wactore ws = 50 pae, B TouKe ¢ OpauHaToii Les) = IL(50) =
= 201gl0 - 2050 - 20g(50:2) + 201g(50:04) = (-40 + 20-lgd) 2B, Coenursis opanmaty
o) = (-201g1,25) 16 crowmmoi TPAMOA JmHuel ¢ opauHATOl L(wg) = (-40 + 20-lg4).
COOTBETCTBYIOLIEH TOUKE MepeceueHus HAKIOHHON NYHKTHPHOM JIMHHK ¢ BCPTUKAIBHON TIYHKTHPHOH
JHMEH), ToNyunm Ha OTpe3ke JorapadmMuIeckoil 0cH HacToT My < o < O3 OYEPEIHYIO ACKHMIITOTY
JIAYX ¢ nakionom -20 nB/nex.

Tpeths conparatomas vactora we npuna

I©XKHT HHTCTPUPYIOLIEMY 3BEHY, T03TOMY MOCie
3To# wyactoTr

acuMmtorimieckas JIAUX Ha otpeske wacioriol och
Bhpaxenmen: L(w) = 204gK - 20-1go - 20g(c
HAKIION BHOBL yBCMuMBACTOS Ha ~20 11

O omHcHBACTEH

2) + 20-lg(eTh) - 20-1g(0-T5) u, crenosatensHo, o

b aHOBUTCA pasHBIM 40 AB/1eK. CoSnuiss CromHoi

AHHHCH opaumaThl (-40 + 20-lg4) B TouKe 0 = 50 pan/c ¢ opaunatoi (-80 + 20-lgd) B Touke
= 10:063 = 500 pa/c nomyuum acunnroty JIAUX ¢ Hak1oHOM -40 1B/1ek

Ha puc. 3aH rpaduk acumnrothdeckoii JIAUX, NocTposHHBIM B COOTBETCTBUMM C

BHILICTIPUBEICHHBIM aTOPHTMOM
L(®).nB

103 ©, pan/eex

ac e 2 HTYAHO-4ACTOTHAS 1
Pucynok 1. JlorapuMuuecKue acumnrornie Y
(asouacroTHast XapaKTepPHCTHKH

Jlnst nocTpOSHHs 10rapuhMuecKoi @YX BOCHOJB3YEMCS BbIPAKCHHEM
(@) = [- 90° + arctg(eTh) - arctg(o-Ty) - arctg(er13)].

3aj1aBasch UK MAMH KP; i pajy/ pu ® 1
wi ot 0,1 g0 100 pay/c (1
MU KpyroBoi
JlaB? qUCIIeHHBIMY 3HAYe! ‘ :
T 000 pag/c (py @ > 1), 3aMOJNHATH COOTBETCTBYIOMLI ronbetr Tabu. 4 3HAUCHUS
WM O 0 pan/
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4acTOTHOM BYHKINH @(w) 1 B T TPOEHHE T (T
BITOJIHUTE €€ MOCTPOSHHE TAK, Kak
. KK I0K:
i A32HO TIPUMEHHTEIIBHO K HAllleMy
Jnst nocrpoenus rogorpada AD T TBETCTI
: TPO! r pada ADUX HeOOXOIMMO TAKKE 3aNONHMTL COOTBETCTBYIOUIME
CTOAGUE! TaGu1L. 4, S YETo HEOGXOMMO NMPOM3BECTH pacteT Moyns H(®) HacTOTHOM repenaTouHoi

dyukunn W(jo) u ero npoel 4 .
o, pockimii Ha mummyio (M(0) = H(w)sin[p(w)]) u neficrantenbuyio

H(w)

a  TaKxe HCTIONB30BATh TAHHBIC I
1 AR BBINOJIHEHHOTO aHee acyeTa ACT( i
. P pacuera  dasouacrorHol
- - =0 TaGnuua 4
, pan/c
pan/c () N(w) M(w) (@), rpan
98,04 -16,40 96,66 99,63

4,816 | -3,270 -4,05 -132,77

0,285 -0,109 -0,263

100 0.0089 [ -0.008 20,0052 -154,57

Tak Kkax sHavenie Moyas H(@) AGUX 0GpaTHO NPONOPUHOAIEHO KPYTOBOH HACTOTE, TO 1S
[I0CTpOGHHS TOROTPaGa CAEIYET GpaTh GOTlee BICOKHE HACTOT! ¢ HanGostce GIMBKINI OTHOCHTEIILIO
MQTEIMH 3HAYCHMAMU MOy, TaK, HATpHNEP, B HAIlIEM TIDHMEPE 3TO HacTOTs! B AWanasore o 1 10
10 pa/c

OrTiianBBacM HA OTPHIATENbHON JCHCTBATENBHO TOJYOCH KOMIVIEKCHOM IHIOCKOCTH
smasterms npocku N(®) Momys H(). a Ha OTPHUATEIbHOH HOTYOCH - SHAHCHIS IpoCKiH M(o)
/roro MOy, RHGPAR MPETBADHTEIBHO HaHGO]Ce YAOGHMI MaciITal. 3aTeM uepes OTIOKCHIHBIE
TOUKM MPOBOJIMM BEPTHKAIBHBIE WM TOPUSOHTAJILHEIC JHHMH NApaIenbHO POTHBOMONIOKHBIM
KoopAMIATHHEM 0caM. COeIMHHE TOMKM Tiepeceeti ITHX Ui ¢ HAYATOM KOODAMHAT, TIONyHHM
BekTopsl AQUX. COOTBETCTBYIONIIHE HACTOTaM, TIPH KOTOpHIX BLIYHCIIAIVCE NPOCKIMH HX MOJLYIIS HA
KoopMHaTHbG Ocu. COCAMIND TOUKW MEpeCesEHii STHX Judii Mesay COGOH M C HAuaioM
KOOpAMHAT, MOJIY4HM (parmMeHT T0; torpapa A®UX, npeAcTaBiIsioNIEro coBoii KpUBYIO, KOTOPYIO
OIHCHIBAET KOHeLL BeKTOpa I(jo) 1iph v sMCHCHHH 1ACTOTEI B BEIODAHHOM JIHATIZ30HE HaCTOT.

Jpyroii criocos moctpoeius roporpada ADUX 0cHOBEH HA MCTIONL30BAHHMH TOMAPHBIX
KOOpJIMHAT, JUIf Hero Ha KOMIUTEKCHOM TIIOCKOCTH Hepes Hauaio e KOOPAMHAT TPOROJIAT PSUIL TIHHUI
102, yr-ans, BIATEMH U3 TaGA. 4 JUA COOTBETCTBYIONIIX 4aCTOT, U HA HTHX JTMHHAX OTKIAZBIBAIOT B
NpOU3BOJIEHO BHIOPAHHOM maciitabe 3HAYCHHMS MOLYIS H(w) A®UX. Cocaunss 3ateM KOHULL
BEKTOPOB MKTy COBOH 1 ¢ HAHATIOM KOOpJMHAT, TIONTyIHM HCKOMBIH (hparMeHT ronorpada AOUX.

®paruent rogorpada A®UX, MOCTPOEHHOTO Ha OCHOBAHHH JaHHBIX TaOl. 4, NOKasaH Ha

puc. 2.
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Pucynok 2. dparment rogorpada AGUX

UIsl 110CTpoe! Y X
5 \VUIIAIE : poetns JIAUX, JIOUX u rogorpada AOUX MOXHO BOCMIONE30BATECH MPOTPAMMOH
: piaMep hparmenTa roorpada AGUX, 0CTPOEHHOTO C IPMMEHERMEM STOH NPOTpaMLl,
TIOKA3aH Ha pyc. 3 Ul 0GacTH HacTor | —

Nyquist Diagram

ry Axis

'

Imagin:

2 ADUX, HOCTPOSHNOTO € HCHOIL30BATMEM NPOrPAMMELI

MATJIAB

Hok. 3 Dparment roforpags
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3ATAHUE HA KOHTPOJIEHYIO PABOTY

3AJTAYA 1. PACYET INHAMUYECKHX XAPAKTEPHCTUK JIMHENHBIX CAY

Onycuenurb BeCOBYIO dyHkumio g(f) u nepexoanyio  dynkumio A1) nuHednoli CAY.
COCTOAMLEH M3 TI0CIIEI0BATELHOTO COEMIAHEHMS ATICPHOMMYECKOTO W HICATBHOTO MHTcrpupymulcrL;
3BEHKEB, 110 3alaHHRMM B Tab. | TIAPAMETPAM  €¢ NEPeAaTouHOM (QYHKIMH B COOTBETCTRMM ¢
TIOCHEAHAMH ABYMSI Lubpamu yueGHoro umdpa:

wip)=—X

D e oinaron i

CocraBurs TaGimily pacueTHEIX 3HauCHHH
X IPadhMKY JUIs BpeMEHHOTO HHTepBa

HCKOMBIX BPEMEHHEIX XaPakTepHeTHK W TIOCTpOMTY
=0~ 57 ¢ warom auckpeTusauuy, paruim 0,57, Macirab
TI0 OCH OPJHHAT CTYJCHTOM BBIGHPACTCA CAMOCTOSTENLHO, HCXOAS W3 TOFO, UTO BEICOTA rpaduka

9 Ne 4z0- t/,S) VLS

7 Ta6nmua |

JOIDKHA GBITh He Menee 8-10 oum.

Homep Bapuanta R AT

10 [ 8 6 e 2 1 7 o)

Hocaenusisi uppa mupa

LT[ 0203 [ 0405060708 (o9 1]

Tpeanocie,

isist nippa mmdppa

Hpuep. B xauectse npuvepa pacemorpim CAY, nepetatounas hyHKIws KoTopoil imeet

cneAyloumi Bu:

10~

W)= —
2 ©O1-p+1)-p

bynkunn L[g(f)] moGoit mmmciinol CAY ccth musato

HI3BCCTHO, HTO H306pakenHe BeCoBol

HHOE, KaK ee TepeiaTouHas GyHKIus

Llg(] =

Jlin oThickanus opurknana necosol dyiunn g(f) = L[W(p)] pasnowum W(p)

yleMeHTapHbIe ApoGH, COOTBETCTBYIOUIME TIEPEIATOMHBIM (HYHKUMSAM OTACIBHBIX 3BEHECB CHCTEMbI
CAY, 1 BOCTIONB3YEMCS METOIOM HEOTIPECICHHBIX KOD(MHLMEHTOB /s OMIPEACIICHMS HEMBECTHBIX
CTATHHECKMX KOO(OUIMCHTOB YCHICHUs dTHX 3BenbeB (koodpuumentsi 4 w B B 3namenareie

2/eMEHTapHbIX JIpoe

10 A B

©lp+)-p p Olptl. o

[locne mpuBeeHUs MNpaBOd YacTH  BBIPAKEHHS (1) x ofueMy 3HAMEHATENIO MOKHO

TIPUPABHATE YUCIHTEHN NIEBOH M MPABOH HACTEH TIOTYHEHHOTO ypaBHEHAS:
10=A40.1p+ 1)+ Bp=p(0.1-A+B)+ 4 2)

[pupaBHuBas Kod(UUMCHTH JeBOM # TIPEBOA HacTeil ypastienms (2) NpH OMHAKOBE
CTENEHAX p, NOJTy4UM CUCTEMY JBYX }leH\ICIIHV M3 JIBYX HEM3BECTHBIX!
=4

54
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i 9 4t B
0=01-4+ B, orkyna

A=10;B=-0,1-4=-1.

‘ 422 B=99-09.5: 5

Honcranias erucsterisie suasenis kospbmuuncirros A w B 5 ypasnerve (1),

nonyunM:

B0t rel g L IO e
©d-pi)-p p Olp+l  \p Olpri) ;7»7”\0}
(95 pty).p pte 25490 \ 7 »QJ_‘V[G)[:L»_/.\
v : “" P mon ) 5P G/ 28 (P P/
Tlepexon or usoSpasennii onementapibix dynkivi A7) s oepar

OpHOIH (pme zanuck K hx
TIPaBIIO, ¢ MCMOMb30BaNMEM
KEHHIA, PHBOIMMBIX B CripaBouHOi atepatype. Tak, Hanpuviep:
opurinan L' [1/p] dynkunm 1p pacen: Tillpl= 1

opuruman L [1/p + 10)] dyriawnn 1/(p + 10) paners: MAp+10)] =
SaMEHME B nparoil uacTW ypaienus (3) M30GPAKCHMS dICMEHTAPHEX GyHKIMA Ha X
OPHTHHAIE, IOy 1M HCKOMOE BHIDIXEHHC U1 BecoBOM (yHKIMU:

OPWTHHANaM, Kak dynkunii Bpemenn A1), OCYUIECTBISETCS, KAk
cranzapTHEX TAGIML H30Gpa:

-0t

104
2(0) = 10:(1 SR8 @
Ay
Frem
3aj1asasich PAIHYHBIMU 3HAUCHUIMM £, 3ATONHUM TaBIHLLY PACHETHEIX 3HAYCHMH M TIOCTPOUM
rpaduk (o).

To u3BectHoif Becoroit (yniumn g(1) Moo naifTi epexonyio dyskimio A(7), TpHHMMAS 8O

jgu) dr

BHHMaHHMe, uto (1)
Hzobpacenme L[h(1)] dynkunn A(l) MONIO NOAyMHTH MyTem yMHOKCHUS MEPEARIOMHON
bysiunn W(p) mexomrolt CAY wa nepesatounyio dynxummo 1/p wieansoro urerpupyiomero

3BEHA, HTO COOTRETCTBYET RITIONEHHIO H10CeA0BATENbHO ¢ CAY HHTCrPUPYIOIETQ SBEHE.

10 5

LIh(t)] = Wp)1ip ©1-p+1)-p-p

Pasfiolmm npasyio uacth ypasweia (5) Ha SIeMEHTADHME APOGH ¢ Te, HTOGHI MONYSHTS
Gosiee MPOCTHIE M30GPaKCHNS (hyHKIMI A5 HAX QAICHISL HX OPATHHAIOR,

©)

Mocsie mpunesenya npanoii sacti bhipachna (G) K oGicMy SHAMCHATEIO TIPUPABHACM
HHCMTENN JICBOI 1 TTPABOI YacTeii oMy eHHOro ypaBHenvs

10 =A-p-(0,1

)= B(0,1p+1) @)

IpupasiyBas KospdHIMEHTE! cBoli W NPaBoii uacteii ypasHenns (7) NpH OAMHAKOBBIX

CTENEHSIX P, TOMYUHM CHCTEMY TPEX yYPAaBHCHHI U3 TPEX HEH3BECTHBIX
10= B,
0=0,1'B+4:
0=0,14 +C, pryna
B=10; A=-0,1-B=-1; C=-0,1 0.}

IoacTanas BLraHCTENTBE 3HAYCHHA KO(

prnncitos A, B C 8 ypanncrme (6), momysnm
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BOcHomb30BaBIIHCh HIBECTHEIMU TaGHIAMH HIOOPaKeNHH, Hai
Pyski:

L'[1/p]
L'ph -
L'[Ap+10)]=e "

M OPUTHHATE IPOCTEHIINX

©HUB B NPABOJ “ACTH ypaBHeHus (8) M30GPMKEHNS SIEMEHTAPHBIX (ByHKUMA Ha UX
OPHIHHAJILY, TIONYTHM HCKOMOE BEIPESHHE LT TIEPEXOANOH (yiTKILiit

h(t)=10:[t=0,1-(1 - "] ©)
3a1apascs pasTHUHBIMA 3HANCHHSIMI £, 3aTOMHIAM TAGAHILY PACHETHHIX 3HAICHHH 1 NIOCTPOUM
rpadwic h(r)

DTOT pesybTaT MOKHO TONYHHTS TyTeM HEMOCPE/CTBEHHOO VHTETPHPOBAHWS BECOBOM
dhyriciuau g(7):

). dx=10-[t—01-(1 ¢

3AJJAYA 2. PACYE

YACTOTHBIX XAPAKTEPUCTUK JIMHEMHBIX CAY

OrnpefenuTs  KpYroBYIO HacToTy ©, C Kotopoli yerpoiicteo CAV, cocrosmiee i
HOCTEOBATENBHO BKIIOUCHHBIX JBYX ANCPHOMAYECKUX M OJHOTO WICATHHOTO WHTETPHpYIOUIEra
3BeHbeB, JaeT FANAHHMIH CABMI N0 (pase MEALY BLIXOZIBIM U BXOMHbIM curianami. [lpi oTow
CC/YeT ONpEACTHTE AMILIHTYY

aMIINTY A8 BXOHOTO curiaa X

BBIXOJIHOTO CHTHA, HHOW 4acToTe, €CIM M3BECTHA

Tepeatoutias Gynkus saantoll CAY umeer ¢

Hcxoantic gannsie

1 pelIeHus 3

Tabauua 2

Tpeanocaeanss wippa mudpa
X

Tocaemsist wipa mmdpa

9, rpan
150

I 160
| 170
- 150
- 160
170
140
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0.025

-150
- 160
- 170,

Hpumep. To niepenatounoii dynxwin W(p), mpefcTanicnioii B onepatopHoii hopve, Haiiem
BEIpaXCHHC JUIA HacTOTHOM mepeaTounoli dynkimm W(jo) myrew savens B swpaxernn (10)
onepatopa Jlanaca p na KOMILIEKSHYIO TIEPeMEHHYIO o, el
AT N DG e an

e % g5 7 >

rae: Hi

npeicTaB IO coBoi ammt

: - MOJIYJIb YACTOTHOM TepeAaTOuHOH (yHKILH,
Ty IHO-uACTOTHYI0 XapakTepuctuky (AUX) cuetembl CAY;

@) = - 90° - arctg(erTy) - arctg(eT) — APryMeHT HACTOTHOH NEPEIATONHOM hyHKINH,
TIpesicTaBMONIIH coBoi (asouacToTyio xapakTepretky (PUX) cuetemb CAY.

3070BASCH MAYCHMAMA KPYTOBO HACTOTH  C maroM |-2 pan/c ompenieimM 3raserys

dynkiI 0(e), 3aHeceM MX B TAGTILY PACHCTHEX 3HAUCHAI U OCTpoNM rpadk UX, Ha KoTOpoM

TIPOBE/IEM FOPH3OHTAIBHYIO MPAMYIO HEPEs TOUKY, COOTBETCTRYIOILYIO 3AIAHHOMY YIITy cBHra (a3 0.
110 Tiepecenermst ¢ kpisoii OUX. Yepes HAICHHYIO TOHKY MePECeeHs NPOBSIM TOPHIOHTATEHYIO
NPSIMYIO 0 Mepeceuehis ¢ 0Chio HaCTOT, Ha KOTOPOH OTMETHM HCKOMYIO KPYFOBYIO HaCTOTY .
KOTOpast AgeT 3ananHbiii TaGit. 2 cABAT (hasi 9(wy) =0

TofcTapias HaWEHHOE 3HAYEHUE KPYTOBOH UacTOTHl @y B BHIpAKeHMe Juls MOIYIs H(®)
4ACTOTHOH TTepeIaTouHOH (hyHKIH BHIHCITHM €ro 3Hatere H(oy)

3aTeM OMpEIEIHeM HCXOMYIO aMILTATY/LY BHIXOTHOTO CHTHATA, KaK

Yo = H(ey) X

3AJIAYA 3. IOCTPOEHHE JOTAPHUOMHYECKUX YACTOTHBIX
XAPA PUCTHUK U TOJJOTPA®A ADUX

I, TlocTpoWTs  ACHMITOTMMSCKYIO  JOFApUOMHUCCKYIO  aMIUTATYAHO-HZCTOTHYIO
xapakreprctiky (JIAUX) v norapudisieckyio dasouacrotyio Xapakrepuetuky JIPUX s
JMHelHOM cHeTembr CAY, COCTOSIICH H3 YCTBIPEX MOCIENIOBATEHO BKIIOHEHHBIX 3BCHBCB:

omHoro  peanbiioro  wbdeperiupyiouero  rena ¢ epeatounoi  gynKueil
Wi(p) = Ki(Typ+ 1):

[BYX  ATISHOAMMCCKHX 35CHDCE TICPBOTO  MOPAKA ©  MIEPENATONHEIMI  (YHKILIMK
Walp) = Kal(To:p + 1) 1w Wa(p) = Ks/(Typ + 1)

OJIHOTO MICATBHOTO MHTErPHPYIOLLIETO 3BeHa ¢ iepeniaToutioi dywkimei Ky/p.

Hcxoanbie lanHbie MpUBE/IeHbI B Tab. 3

Tabnuua 3

Tocaeansist midpa mudpa Tipeanocicansis ippa muppa
K SET Thc T

1 Z_100 25535 0,2 I8 0,02

2 02 0.01

s I 0,5 0,01

Howmep BapHanTa





image5.jpeg
4 20 0,5 1.0 0,05
5 10- 08 5 .05
o 44 05 2.0 0.1
; 19 08 50 02
9
[0
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20

10 0,1

0.5

o y el i
YEIOBHSAM 3aaun Niepenatontan hyHKuMs stannoil Junciinoll CAY umeer creayioui

W(p) = W,(p)-Wy(p)- W, (p) Wy (p) =P ED)
P (T p+1)-

tie K=Ky - K.
2. Moctpous, roxorpad ADUX W(jw) samanmoii CAY.

Hpusep. Haiinew woipaenne i norapudmmscckoii AYX u ®UX, s dero cHauana
onpezienivm ADUX cuerems 1o ee nepeatoutioii ymkunn W(p), savensis B Heil onepatop Jaraca
P HA KOMILICKCHYIO NIEpemeHHyIO /0.

(G RN B e

W)= 00 T)-(+ jo-T,)- jo

K )T,
re: Hio) (@ 1) VIH(@13) 0F o mmurynuo-uactoTian xapaxrepneTmicy (AUX)
cucrensl CAV:

o(@) = [- 90° arctg(o-7) - arctg(wTy) - arctg(w-T3)] 2pTyMEHT YaCTOTHOH

QuHOM (yHKIMM, pesicTaRsIONT cOGOl (hazonacToTHyIO xapakTepHeTHKY (PUX) cHeTeMb!

Io m3sectHoi AUX onpesienim soipaicenne juis JIAUX L(w):
L(w) ~ 20-1gH(w)

= 20-IgK ~201g0+20lg\1 + (0-T,)? ~20lg 1+ (0T =20lg I+ @ K)o 1

AcumnToTHieckylo  JIAUX  CTpOMM  IlyTeM  3aMeHBI  HENIpephiBHOM  KpuBOH  JIAMIX
HECKOMBKMMHU  TIDAMBIMU  OTPC3KaMH,  KOTOHIC  COTIPATAIOTCA  MeALy coGOH B TOMKaX.
COOTBETCTBYIOLMX KPYTOBBIM 4aCTOTAM @ (COTIPSTAlONIMM HacTOTaM), YHCIEHHO PaBHBIM 0GpaTHO#
BETHUMHE OT MOCTOSHHbIX BpeMeHH, BXOMIMX B Bhipaskenne (14). B Hamiem npuvepe uveem Tpi
COTIPATAIONIHE YACTOTHI:

01 = I/T}, pan/c: o = 11Ty, panfc; o = 1/T3, pan/c.

BO3PACTAHHUA TPH CHEYIOUIMX HCXOMHBIX

0,02 ¢

PacTioT0KIM CONPATAIOIINE HACTOTH B MTOPA
JlaHHBIX Hawero npumepa: K=10: 7= 0.4 ¢; 1, =2

VuuThiBag, 4TO YeM GOJBIIC 3HAUCHHE TOCTOAHHON BPEMEHM, TCM MCHBLIC SHAuCHMC
r.'nnpsu‘mmueh YacToThl, MOJKEM HanucaTh HOLIEE HEPABEHCTRO:

02 = 0,5 < oc1 =2,5 < e =50 pan/c.
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Bubupaem macuira6 s onHoi Aekaubl uactor TAK, YTODI B 5TOM MaciITaGe Ha ocu abeimce
(4acTOT) pasmecTuTh TpU Kekan JorapupmMUYecKoil mk:

anbl. Ecin snavenms ne
Hactor Gosbine win pasuo 1 (0, > e

e T’!pau/cL‘ 'i'o B KauecTBE TPaHULL JeKaj BHOHpacm KpyroBbie
e L s OM cllydae, KOr/a sHaueHue Xors bl OHOH M3 COTpATAIONIUX
AMTCS B Jnanasone 0,1 < o, < 1, 1o TPaHUUBI JIekajl HeOGXOIMMO CMECTUTE BIEBO Ha

OAHY fiekany, T.e. BrIGpats 0,1, 1,10 1 100 pay/c.

B npe,uefax K@KI0M J1eKa/ibl MOKHO BbIAEIHTH TIPOMEIKYTOUHBIE 3HAUCHUS HACTOT, HCTIONB3Ys
AU STUX neneii norapudmuueckyio likajty. 3ateM Ha norapudmuueckol ocu wactor ommenaew
TOHKH,  COOTBETCTBYIOWNE  CONPATAIONMM  YACTOTAM W1, O, Om, U TIPOBOJIMM  HYepes  HHX
BEPTHKATBHBIC MYHKTHPHBIE JHHAM. Och OPIMHAT MPOBOIUM HYepes uaCTOTHYIO oTMeTKy | pan/c u
BBIOVPacM cooTreTCTRYIOMMI MaciiTab, MeXons w3 3HaueHus Beuunel 20-1gK, Tak, LIT’OGM MOKHO
G0 OTnIoKUTH 3Hauenus (20-1gK +20) i (20-1gK - 40), 7B, :

B namewm cityuae otkanpisaem Ha ocn OpZHMHAT CJIE/YIOUME TOUKH:

20-1g10 = 20; 20-1g10 + 20 — 40; 20-1g10 — 40 = -20 xb.

C Leiibio YI0GeTBa M0CTPOeHMs acuMIToTHYCCKOH JTAUX BriGHpacu maciirat | ow wa 10 1.
TlpoBosmm wepes Touky 20+1gK Bnpaso ot oeu OPJMHAT TIPIMYIO TUHHMIO ¢ HakioHoM -20 b Ha
JCKany, JUisi HETO CO/IMHSEM 5Ty TOUKy ¢ Toukod (20-1gK - 20), pacrionoxkenHoi Ha 4acTOTHO
ormerke 10 pan/c. Tak Kak B HaLeM NpHMepe NEPBasi 1O TOPS
®c < 1, TO MPOTOIKUM 5Ty NPAMYIO BIEEO OT OCH OPJMHAT JI0 TIepeceueHus ¢ BEPTHKATLHOM

CIIEJIOBARMS CONPATAIONIAs YaCTOTa

TYHKTHPHOM mukmeii, nexonsiedt uz touku 0,1 paz/c na ocH acTor. OHEBHO, HTO OPAMHATA TOKH
niepecetenns pasna (20-1gK + 20) = 40 1B

Ha orpeske sorapudmmticckoit ocn wactor 0,1 < ® < wg acummrormicckas JIAUX
OMNMCHIBACTCS BhIpaxkeHuem: L(w) = 2011gK - 20-lgo u npescrapiser coGoit 0TPe30K MPOBEACHHON
paHee npsmMoi ¢ HakioHOM -20 ab/iek, COCAMHSIOUIMI TOUKM ee MepeceyeHus ¢ BepTHKAIbHbIMU
NMYHKTHPHEIMA  JIMHHAMH, TIpOBeJIeHHBIMU U3 Touek 0,1 ¥ @ WM WMEIOUMMH  OpJMHATHL,
cooTBercTBeHHO: L(0,1) = 20-1g10 - 20-1g0,1 = 40 1b u L(oo) = L(0,5) = 20-1g10 - 20-1g0.5
= (40 - 20-1g5) nb.

IlepBasi conpsirarolmas 4acrtoTa G MPUHAILICKHT HHEPIMOHHOMY 3BEHY, OITOMY TIOCIIE ATOH
wactorh acummrotwieckas JIAUX Ha oTpeske HacTOTHOH OCH ®o < ® S @ ONMCHIBAETCS
BoIpaxkeHneM: L(0) = 20-1gK - 20-1go - 20-1g(@-T2) u, cnes10BaTenbHo, ee HAKJIOH YBEIMUNBACTCS HA
20 ) B TOuYKE

20 ab/nex W craHoBuTes paBHbIM -40 ib/iek. Coenuuss opaunarel (40 -
20°1g5) B Touke @ = 10:w = 5 paj/c MyHKTUPHOH JMHACH

®x = 0,5 pay/c ¢ opaunaroi
HOJIYHHUM OTPE30K NMPSIMOiA ¢ HakIoHOM -40 11b/1ieK, KOTOpbIi TepeceKaeT BePTUKAIILHYIO ITYHKTHPHYIO
an/c, B TOUKE € OpAMHATON

VIOILYF0 KPYTOBOH 4acToTe @ 2.5

JIMHUIO,  COOTRETC
L(oer) = L2,5) = 20-1g10 - 20-1g2,5 - 20°1g(2,5-2) = (20 - 20°1g12.5) = (-20 1g1,25) 1B. Coenunsis
) ab crinoumoii npaMoi ukkei ¢ opannaTol L(wq) = (-20:1g1.25)
BEPTHKATBHOM TYHKTHPHOT

opammaty L(we) = (40 - 201g5
COOTBETCTBYIONIEH TOUKE Tlepecedeus HaKIOHHON MYHKTHPHOH JIMHAM C
JMHMEI), TONYHUM Ha OTpe3Ke JIOrapHpMHHEECKOH OCH HACTOT Oy < O <= Mc| OHEPEAHYIO ACHMITTOTY
JIAYX ¢ nakioHom -40 1b/nex.

Bropasi COnpAralolas 4acToTa O NMPUHALIEKAT JHQepeHIpYIOIEMY 3BEHY,
1 €O < O3 OTHCHIBAETCS

TI0TOMY

HocIe 3Tol YacToTh acumiToTHueckas JIAUX Ha oTpe3ke YaCTOTHOM OCH
Bhipakennem: L(w) = 2071gK - 20°1go - 201g(oTy) + 20-lg(wTy) u, cneoBaTesbHO, LL. nuum}
ymenbiaerces Ha 20 1b/eK 1 CTAHOBUTCS BHOBD PaBHbIM -20 xB/nex. CoetuuAs MyHKTHPHOH JIHHUCH
opamnatel (-20°1g1,25) B Touke ¢ = 2.5 pag/c ¢ opmumaroii (-20 - 20-1g1,25) B TouKe
© = 10:@ = 25 pay/c momyuuM OTPE3OK MPSMOM ¢ HAKIOHOM -20 ab/nex. IpopomKuM o1y
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