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BBEAEHUE

A dzv 3 tMmetsjdedw j Rdafud H&zQezr Hd Oc dats

Of f OteOlwmeadzy 8 Is W :
Wstedisdetso Odedj bkjtstejlsdujmMSdns L dzO.
sjrdedyj MSts?2 HJOcGdesMisdSd (vr) d daj cOL
sfmMotsjdedj MlskHj dzZlsORBd Bhdrn otf tofs
Off OtcOlsEBdMEtEd dzj M tcOo dztsMisj 2 OoadOy(dtsc
r dzv HtfMmisdy jddw {§tsMmlsOodzj deder = yj dzd 2
LOHOYd ftsHektseoCd MikzHjdidstses ¢ tojh j d
Msfmisswddy d e’ hjddw COyjflse® + ¢y dzt
rd iz <dzd uy M¢ OV HJOGdetsisd @O W iHdC
SHdts?2 dL HdMmydf d€idds ¢ O¢ld Ois i p gl dzGie Q. dzts

rdmydy dzd dz0 BOLdtlzj Ismw dzO Hd My
[Bh jftesW | MMMd sdzOdzt detsGE 5 yd ¢ dzO: ¢l Olsj
cutsftesilsd o dzj dzd | BOIsj tcd Odzis o €, cl Ok j

CodzmistczC ydsdedzr = BOISJ ted Odziso e .

]l tjLikzd Oy dqLizyjddw HdMuydy dzdde

-fitmMfjSIsdods § § dzOdzr d dzOf ©8®o dzj Hz@ I8
Of f OtcOls tyaf sdlzdDsd @ 9 d 6 Olsj dzj 2 ;

-sjrdtsdzsedd d Wtsttdd BGtecOdzdL Oydd HJ
OodOydidzdzr = HodcOIlsj dzj 2.

Zd3d Is* :

- dMmMmdzj His9® Ols d OdzOdzd L qtetso Ols f tod
OoadOydsdzdzr = HodGOIlsj dzj 2 ;

-dmMMmdzj Htso OIs! Hftodyudder §tslsjted f tetsydetst
ftcd MlOIsduy MS¢dmas d HddOBdyYyd MEdr dzOctclzL

-OdzOdzd L qteso Ols! fteduyuddzr ISEOLBe d da

- B OdzdL s9 " 9 Ols! d sBj M jydoe Ols ¢ t
o BLHENMNdZ = MEkzHto;
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stceOdzd L s 9 Ols d sBd My Jydo Ols! ts
dzj M i@ P etso sL HEZ"N dz" = MEHSO ;
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-qL 3 e dzdY HJOGdsMisdud ME&dna §OLOMG] Is

-OdkzOdzd L sd3 MsMissw dzgdWw dzj SOIs§ dzt dzr = Of ¢
f sz yj dgdz" &5 f Otc OB IstceOBZ d s C Mo j dedze” O3

-Bi ssHOR] Stdlstesdy Isjrnddyj Mitsets M

Iftesyd My drbeydddw HdMydf dzdd <OxH
Csdemtf j S5 dqLEYO] B2 5 HOdzdes?2 HMyd dzc

stesd3y MOBsMistswisj dz desets dL zyj dzdw  d3C
Fdzdo J tcmdIlsjIsj sBL Btedz | dzi S ydd, fts fsfr
fdsdud Mcdy LOdvIsdwv.

Il ftesyjmimj MOmksMmisswWisj d' dese s dL zyj &
Ckztemtsoazs tOBBIE

[ Ol jted Odz Hisdzy jdz2 dLEyOls! mw i tsfdzj
BjbsHdUiMSdd 2COLOddvds. sOyjMmsot dL kza
f sdzdets Slso j @' dz@OBESf sHESIstse € d, f tc
RilssHdUiMSdE ECOLOd?2. [lkojlkr toj€ ts5d,
dLiEzyjdeds HOdzdzs?2 HIdMydi dzd dz" , Q €ls t©tedj Hz0H

glslzH j dzlsT Bsekzls f sdzzyOols! sls ftoj f sH
Csdem@dzef s s ddzlsjtej Meze hdds jes oatsftetsmOd
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MPAKTUYECKOE 3AHATUE Ne°1.

AnarHocrupoBaHue NO U3MEHEeHUI0 pa60l-mx napamMeTposB. [luarHoctupoBaHue
no N3AMEHEeHUo dJMBMKO'MexaHquCKMX napaMeTpos.

[ JOcdzsMisdeso Oded ] s dL d3gj dzgj dzd ¥ fe

O dzsMisdeseo Odzdy Juvr Yt 60OL SHJdzOA]
gL 1 WWjSClkdodzr »n dBilstsHtse tyjdSd Jjet Is
or wodzv j Ismw ¢ dzOie g4l 18 n) tfB@MSG)! Is te] U T sBJ MY
Bsh detsmils: ddzd wek.

sO0¢ diLej Mmisdes, b & dzddz@ M Q@ o jn § dzlin@sO y d
L dzOyd ded v f OtcOd3j Istets o, nOtcOCIsjtedL 28 h d
WEdzC ydosdzdtetso Odzdw . 1 ts4 stsd3lz, L dzOwW 9 j dzd -
setcOded Yyj dedvw, sy dets MEzHdls! B dMif tcOo dzt
Wiz dzC yidtsalzgdzdwv B jJ CISO.

[ Odzdz" 2 3 stsH tsyd de¢ d Mesmisswddw | uy
gL d3j dej ded W tSIsC dztsdzj dedWw dzj toj s dMmistedtelzj 3"
L dzOyJ dzd 2 . Il Mmetss tsyjtej H! dzj o e dMiste( te
tcjLizdz OOz dudsielej dgd ¥ (c§ s lssdzd tclz j d3r -

l COydfmbsej HJdOcdtsMisdyd MEdr tj cdMmists
Isj B j eOlskztclz cOL s YyOBlstslizicp of dz@P j ded M, (o ts
dzd L € tmeHSO 0 dzj dad W , YOMmtse 5@y tcO®a dg H dzdsts f lsiAg
WstehmMizdpOdd i3 j tOlsktckz dBROMzO. dDOctBEISHIGE @K
® HodceOljd twjedmlstedtolzs smw § sdzdzOW Isj
OotSLHERO.

1 O ted . 2.1 {fsCOLOZO ftsmdzj Hiso Ols |
f OtcOd3j stetso .
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tdm. 2. 1. 1 6Mdzj HiS9 Olsj dz' dzsmis! BBKGOB TS
l1dtededmistedtelzj 3" § T § BOdjOOd] Sisf
(CORBjtc MetstcOdzed v, Wisteiz dets € Mtsmis sw dzd
Cel WWdtggdzgzelsdzgsets Hj2Mlsadw d IWEO HoedgC
[ Odgdzr 2 @ d3j ssH LAV jIs or wadls!
9" L' 908 ls dL d3d dzd daed J sls ¢ dzts dzj dzd 2 Is j to d3t
f OcOd3j stetsoa  MdMmlsj d3r mMdsOL € d . MmOt 0§ Is jstsd

o j dzd yraf(@ dzitedzr = L OL Bttt 9
CsB3f e MMt O, Isztes d dz" ,
CGOLtSoOBLHEN dzgsets IstcOC Is O,
skztes d dz" , ftcse Ots,
tcOL tolzh j dzgdj dzOB dted dzlsdz" ~
rdzv sty H]jdzjded ™
Mdmilsj &30  dzd daj 2 dzg" ~
SIsC dzsdzj dedvw tojedmistedtclzj d3" n
ey jddd HJOcdtsmisdud M¢dn
dzj MY cOo dzgtsmlis § 2 )

zsf Olstsydz =
CtstotsB dzj dad j
dL d3j daj dzd J

CstetsB dzj dad j

GHJ )

N3mepeHune YcpegHeHue no MpuneeaeHue K
ANArHOCTUYECKMX rpynne nsmepeHui CTaHAAPTHLIM
napameTpos "l Ha naeHTUYHbIX " aTmocdepHbIM "
pexunmax yCnosumam
\ 4
Bbluncnenune
o CratmucTuyeckoe MocTaHOBKa
OTKNOHEHUMN
> crnaxkmBaHume > AnarHosa
OTHOCUTENbHO

W S te
CORBPEYT Oe
b dztsls dzj dzd 2
tsls ¢ dzts dzj dzd 2
tcOo dzj dzd 2 ,
f Ot O Bt B H t
L OH Oy
dz0y O dz! dzts 2

d

dzj €4 ¢ d

otsL O
MisOH dd
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qL Bj dgv s Isfyw o f16j Hj OT, bHiso dzj Is s
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GH@,Tdzj cjedmMlstcdclzy d3" J Isjted3dse OL sH d dzOd3d
d Sshfte] MO, IsjkfjcOztO L OGBS j
sWEO HodcOlsgd tc e dnlsfad)islz j d&5" j o 1 S MY ¢
a 1St WWdydd daelsr o dzdWw dad v .

l sfdzj His59 Ols j dz' dztsfls sftcj HJ dzj dzd W
dzj cj edMmlstcdtelzj d3" di3 f O ORI st O3 o 1 Issd3 Mmc
- MsMmisOo dzw & Ismw mMdMmisd 3" ztcOo dzj dzd 2 [
Ctslstster n f toj H zdn &30 I§ B)d alz& Pls O d s dzdats 2
HOdgdetsd3 Isdfj HoeodeOlsj dzj ?;
-tejedMmlstedtolze smw  tsls ¢ dits digOdzde'" B the@telLoials o
ftsdzj sO d twOBIs" HedeOlsj dzv ;
-MstesdIsmw 6 tc OV, s Ldeited@isdsdse | d § tots
Isj deH j deyd 2 dL d3j dgj dedwv 1 Isdnm ff OOd3j Iste
FtcOodzj ded?2. stdlsjtedwddd ByjdSd dL d3j
MéssMmis: dL d3j dzj dedV d¥,.OBMtsdzé Isdz" j L
] sdn MdzEzyovEj e UWHdH Ols jdedssH d dzO d3d u
ftcso sHdIlsmw O tjyddion, tsls dzd ydz' = 5 ls
Eydlsr a0 hdj 1Isd lsC dztsdzj dzd W . {t Mdzd o
tcjeclkdzdtiesoCd, oddwshdj dO Ektetse jdz Isj toc
O dzO dzddeHjj disyid 2 BISS dzsdej dzd 2 § O Od3j Istetse [z y
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l C€O0Oyjmksej rOLOSCIjtdMmMisds dMYf tcOo dztsac
1 Is O dzts dzdz" | (BOLBO " J) Cwdor | s o HJ dzd
Codzlstcaz'Odgtis ydz' = dmMyr sOdedw -, ddzck teffdzH dio
COYHBSBEB HOdGOIsj dzv .

rdzv feedd 0 ©LOMMBslstedd ©OMYJ Blsdgidt
Ho G Olsj dzv , IS tcjLlzdz SOIsOd3 tcj cdmisted
dmf sdz! LseOded j s Mdzj HEze M j2 L OoadMmd dizsmlis g

— 2
R_AO+A1N1r+A2N1r- KHSJGH,S.’

CHBy, A, AT SBLNWdYdjdalst . STEjHjdvjdg |
Ho d ¢ OBNJ divfitsd o j H J dzdzOW YOMmlstslsO otcOh j dac

K I f sMmistsw dadz" 2 Q@égwwqm@[m’mH 9 BLHERO

Hs.
Csdzhndydtsdzd tetso Odzd W .

ltcdo jHjdedj YOmMlstls' otOh jddy trltieC
O dBsMY jtoder 8 EMzsodwds o §f sdzdg” j syw &5 4

N1 , :Nl - d2388/Tna,

GHN idL a3 toj dadzts § Ld&zOyd dzdd yOmlstslsr 9t

1rdi
T i OBMtsdzs Is dzOW sj B j Oz i &BLY ¥ dity e
Eydlsr o @sdt@PRdzesmis: oL HERO.

b O dyde &3 M smMtseBtsds ftedotsHWIsw
Plieso dv s d Htkzedj tejedmistedtelzj di3' | f O

CGOLBO LO Isktes ddsts?2, ZHjd dz 2 tcOfMmnBH
F dzw o' Wodzj dgdVv oBL BBy d = dzj MY tc©o dzts
fesyy ] & Zjdet ydsdzdtetse Oded v, dL d3j te dadz'

COMMuUdlsOdzdz | 65 tjLizd sOOdE dL djts]
fMlsOkdmisdyj MS kY ©etOBSISCE. [BEOBEGIKSO
fOLOdB) kO HesfbMCcosaet € ©dalstetsdy .
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[ ilstsHdC O or wodzsdzipy 2dzj Eifizs® ©® dzO0 dzO
Ldz2Oyd dzd?2 fOtOd3j stetso Mts MisOIsdMmMisdyd MS d ¢
H Odzdzts G 15 Ho G Olsj dzw d MsOIsdmisd yj MS dd3
fMdzz yO2 dz" = ftoesyj Mitse dL d3j dzj dzd W f Otc O
Ho dG Olsj dzj 2

dzv COYHEBSEts HoadecOlsjdzvw s COYHGBRE |
MisOlsdmisdud MSd oL BsY d' d MisOlsdmisdud

Of OLsdz MisOIsdMmMisdyd MSd otL @3y dese s
L OHOdzdzts?2 Htso jtedlIsj dz! dzs?  of jcdstswdigsdz %[ fifddz! | sd3 Lz,
tcOLBtotsMO  OtcOd3j stcO® HOdzdzse s HoOo dae Olsj dzw
LOoadMmddismisd tsls ydmdzO dL iBjtej dzd?2 o  tosn

dOf OL sdze MisOdMmMisdud M¢d HflzMisddB" -
~nOtcOCIsjtedLizjls M L OH @iziztsetsisd Y tc dfls fzd@md
tcOLBtetsMO f OcOdj Istc O Ho dG Olsj dzw ts Is dzts ) «
sftcjHjdzwjlsiw RO tmhmdtseo Odzdd HOddz" =~
f OtcOd3j stcO® s f Ol dmMftcOodzr = HoadcEOlsjc

RMf tcOo dzs 3z MisMmisswdzdé H o dw oded jzv d idggs
LdzOyd dzd?2 § OtcOd3j stetseo o dzgzlsted HJOYF OL 5dzO
f OtcOd3j Istc O, O HdOf OL B8dz MIsOIsdMIsduyd ME d
MisOlsdMmisdyj MSd HsfkzMmMisddksets HJOY OL 5dz0.

l s5L i3y dats 3z dzO y O dzlz tcOL odlIlsdw dzd d
dL d&3j tcd Isj dz/ dzts 2 Of f OtcOlskzter ftod HdzOL dzO0
f OtcORj stc©O, Mstslse jlsMisokzjls or asH 9 j dzd y
MisOIsdMmisdyd MSd otL By dses HJOY OL 5d&z0O.

 dzv fteso jtcCd WOCISO d&OYOkzO t©WOL o dIsd
ydmmdzO f sfipgzg Hze h dr L ORGjtetse f OO stcO.
HOdzdzse s YdmdzO L Od3jteseo or ntsH ff OtcOd3j Iste
ftsolststew jlsiqw Istcd 3 H' , Ists HJOGdzsMmisd yd m
OB MBI s orf Wodzj dzd® dzj d M jc Ote Qasamdsis{d WzO
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( Mdzd fteddawisr j 3jter dzi tCOL Odzdfyr 4
SHO OO stc® L O kMisOdatsoe dzj dedz” § {f to
sHy T OLORB]IstcO® LO HsfkMisdd 2 HJOf OL
[ Mdzd dLBjwY i@ 2 fO0LOR, BORUBsmEBIsC
o BL BBy desets koo dav sts ftsor hoOjlsmw )
CGOLBHddBBOBJyYj Mitsects StcOSCISO Hodc Olsj dzv .

1 JBBaBHd®BS dd3j Is! ) odHIz, Yylsts cteC
HdOf OL sdz® d L d3j dzj dad W COYHBEB OdzO ezdzr d
dZsdi3j O L Od3j O, Bsdzr " jes 20, sO¢ ¢CO¢
dimrtsHdz" J] HOdgdzr | Hdzv tOMyjlstsoe . 1 tod 1L
Mg Hdzd 65 L dzOyj dzdv JOORjIstcO® Misslso j s
94 W Isdatsfls! Syd deS d el j tendd@yj Getisls o
L d&Z2Oyd dssmisd MmMtsslse jlsmlselkzjls 0. 005.

11 11

rdOcdsmisdiese Oded J §-d5J < © digd dai) Al ¢ ~ W HO G

{yd dz€ O Isj mnded yj ME sats mMtsmistsw dad W H
sfizh j mMiso dzv jismy (5 doddifttsailBs Bty O b
Cddzj 3OIsdud M< dn f Ots, Colsster j z dzOe dzd o
ykemlse dlsj dz¢ dd HHO I3 g Sdtg odzlsds o d ¢ dzOdzd L Ols s tets
dL dzO" d 9 Oded W L OadMmdls tsls M stesMmisd t
HJOGcdesMisdud MEdd3 JtedL dzO§BEBH S Odad U ME Bt
tcOB SIS detsmdls dzOL 9 Odzdj clstedBtsHJOG dztsyls d ¢

g4 fodish s 8 IstedBtsHJOGcdMIsdSd or weodzws
dzOB d te d dzls dz" ~ z§ dztsIs dzd dzd 2 s stc tetslststots ¢
YJ dzlstcOdz! desets ftcdotsHO, { todo sHydksd)d®dstg px
(1 dzj Sstesg j dzgj cOlsster, cdHtdOMBMT ) .

[ BT ydets dqL dzesfy HjlOdzj 2 dzOyddzOj lsmw M
f SH O9BLH]J2MIsadid3 HJd&OB]dyd MS d - dzOG o Iz
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LOGC dz¢ yoOjlsmw o dgj L dzZOydlsj dz! dz" = BIs§ dzis dz
Mt Iskz te § BOIjtedOdZO HJjlsOdzj 2, O OS¢y J
sBtOL 28 Ismw WLty d, Yylss mfsmtsemlsalzj I
HOdz! dzgj 2h J sz teOL telzh jdzed¥ OIS ted OdzO.

l sy mMmy ©OLadIsdw dzj MY tcOo dzsMmisy 2
slsstco Oddstaf ' yOtfls d3j Mis wWOL telzh jdzedw. [ OMfe
desdlsj dz ddeW stedBOydd © § sWeodzjdzdd daj dmy

1 BBrBHd®BE EZdj Is! tslsdzd yOlIs! ftesHEZCIs
By Mss o Jwusyjmmi eMmiets §JlwdsHO CMfd
feswodwvy hffief) tcOL tokzh jddwva ddzd or w e dzj dzdz

1 Bted3Odzr dzOwW Ctedo O L OSCBdO dL d3j daj dzo
ftcdo jHJ dZO dz2O ted M. 2. 2. [ sy dets o7 HJ dzd s
yomlsdy dqLdzsmO L O fjtdsH 1 SCMf dz20sOydd:

-1 EyofmtecOsteBY (i scWHEO 100 YyoOMmts:

o @OMmdzy dL & dkz¢dma YOMsdy KBy jls bts

-2 E2yofmpssH dstedzOdz dzs?2 + S M zE OISOy

Yyomlsdyr dLdsmMO (tcOL &3] tetsd3 dzj B BSdzj J

BOMMd LIf 52 owLCMIs! ¥ d tB'" Ydats dzgj ¢

tcOBBIskz HoedcOlsj dzv ;

-3 kyOomfuwigsmnm dzOOmilsOj Is, HyJWJGClIsr i tc

mMddz dets ko jdzdyde OjIlsmw (Hts 60 &3¢ d3) .

»>
Konuenrpauus, r/t

Hapabortka, u >
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tdm. 2.2. mOwOSkjt dL dj daj dzdv € sdzy
1 CMf z2OIsOydd:

l sigtsear hjdzadzOW Ctsdgyd dzelsteOydw yoOmlsdy o

Hsf EMS O jlsw 1 Cf zzOlsdietse Ols i § ot w j cits fg;

Hf EMisd 3OY Ctsdzyj des O stetc@d Hio i igIOE Y

slsilstcOdzj dzed ¥ sls 1 CMf zOlOY(

SBdzlstesdz? MBHJ ey Odzd™Y o dBOMdzy yYyOMiIsd y
2O Bttltsoats?2 d dzOBBtOIststcds 2 ( dzOL j d3dz'
ftejHftejyHjddY & HjWiSlj kL gsey ol jsd]
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QdeOdzd L dMmMmdzj vizdls TJtdtsHdud MS dijtc Gptoatyde
fdzts ¥ dats § Ctsdzj B Oded § o yd&dzdud Ms d i3q
hdios cf sdztsmdz digj f)LtEzdkdS 5 daDOtc s dzd ¢ My st
dZO0 Ctlsster n MMt HislstsyYyJ dz BOSMHd Bzd3 1 dzj t

lJted ydWwtkse ts2 sSBtcOBBISC § MmMd e dzOdzts 9 Od
fMtsH j o O d j Ctsdzj ydats j ydmdzts ¢ Otcditsdzd uJ
M j StcOdz dzsc iz OlPEHY OHdMEI B Isdzetsy (o] 51
t OmMmisisted 3 udmdztse 28 f bfdzj HOS-A)Ofsd figk tetgisldnc
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ftcj sBLOL 5o Odzd j o3 Ats! j L Ists2 f s
f sMdzj Hso Oy nz dasOnb) Iy, jéH JNEY | 3Ow W s tc dskz dz
N-1

Y, =UNa x,exp(-i20kn/ N),

n=0
G HNjk=0 , N-1. é
[Mdzso dzr | Mots2fMlsoa O 1 Istsets ftoj sBOL 59 OM
O) 11 A dzddaj 2dets, Is. j. MO ff sfmdzj Hiso C
O fsMmistswdzdzr 2 BHM 2 dBdetsy dlsj dzz ydzj detse 1
L dz2OC ftoj BBcOL 5o Oded Vv .
B) lkfmls' fJtesdjyklstsC HJMS oy @ o ded O fitf I
HdMCtoj IsSff=1ydptcj d3W Htosmn Sy HjdedWw HJTCte]
NDt. UBSGHO HdMSteilsdL Jtotseo Odedz" 2 ¢ Otc d3ts dzq
yd mdzts ff kde@ sHismd3j 3 2)sC g OO dz isPls o MY j
MMmlsOo dzw 6 h ¥ k-sflgls &Y Misy . dzO
vsO0Cdds BBtOL 53, L HJ M g3 J smw OdzOdzts@
WEdS ydd d tjLkzdz Ol 1A d&sydats tOMMmc
tcOL dztsy j dzgdW dMrBHdsEts MdedOdzO s ¢ Otds
CteOlsdz’ d3d 3d dzd BOWN. dztsR Is Oy OB sEH O PIsmMw 6 C
M jSstc® ftod dMisd LseaOdzedd 11 A. 1 0Of todc
100 41y, O ydmdzs dzdodzd?2 My Jj C SO ©BOOWMBO 2
= 0,5 ]1vy.
J dzd dzj 2 dz' ~ mMdMmilsj &3O~- , f Ctlstster dzd o
sL®EM j2 Mdd mMsefOHOjIs M YOMlstslss?2
WOCIs ftLotdwjls dHjdzsdWdydtese Ols! dmls
detetsOCEMlsdyj MEtsets Mdc dzO dzO.
1 OHts dd3j Is+ o odHIE, Yyt cOtditsdzd yd Mm<d
Bd dzd 3O dz' dztsfdN, Y Bfiplsigls) da3d s! o MY JjSlstej B
(BsCtso" j dzjfjMmsSd). vyvyOMmMdydess ftsHOsa dlIs
ZO GCdEzOHCEZE otcj d3j dedzz® W EZzdzC yde , Mistej d3

©

©
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OdzOdzd L O. v OC Ow Wkdtydw ZOL " 9 O Isw
cOfgEMistcOdzj dzgdj © odBtEsSHdOGdsMIsdS ] f tsd
or Oy Jj ded j d3 cOd2p/M). + O, 46

l sdzj H 59 Olsy, delz@lzts frpls@ & Is OB dzd IskzH dzr dz Mt
f sfmdzj Hso Ols.j das GAs MIGFICS U fiTEEE fydzRgw+iimis.ts 1 to
1 Is sRewf(Imy)?>w o dzv j Isfpw € o OH tc O ts dgctgdnugif Ring) 1§ &z H
WOLB2 HOdWs?2 GcOttdtsdzd ¢ d.

[ dzv tsftejHjdzjdzgdvy tSHdsEts 1 dzj d3j Nidsdgdzts 4 jadz
2O CtifdjSMmdr j ydmdzO d MmMbtsd St 3 j M
[lY'n btejBlzj sMuN°OGd bsdizidgdsyj MSdr Hj2Milsad?
Itsdzjj MEstetsMmisdesy d +WWiClkdoedatsy or yd
ftcj sBtcOL 59 Odzd | ANzt (11 nA). J tsfdzts o
tcOLBdjdd"Y (ftestcjydoOded™w) dMrtHAS2 {§f
fsfdzj HsIBIg Pdzy ddsted L Istsdg tsBi j o5 -~o N lpghNy dzj
OdW dd Isdud MSdrN=2Y 2Mmisad2, § dd
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MPAKTUYECKOE 3AHATUE N°3.

MpuHLMNbI NOCTPOEHMUS MeTOAO0B Hepa3spywarouwlero koHTponsa (HK) Ha ocHoBe
MCNoJZ1Ib30BaHUA BOJIHOBbIX npoueccoB. Knaccupukauma sngos HK

1 sdz h Ov yOmls! d3j ssHtse Isjrmadedyj M ts2
OdzOdzd L | WdLrdud MSdn f OtcOd3j stetso ¢ tsdz,
Bdzts e stsB tc OL dzalz ® ddeW stedzOyd ® s Mtshmistsw dzgd
B rOdJdLBsSd d 5 HJWJSECIsOr o H BO@dzfdE 1] §
otsLHj2Misad?2.

ANzdzS ydeosdzdqteso Odzdy BOMN ddz d d3d - Odzd L Bt
OoLOdABBH j2Msadjd3 HJIsOdzj 2 d kL dzse Htclkze
COLORBd d tCtkzyosh j2 MjHts2. 1td 1 Istsd
¢ dHtesHJdQ®BdiuwdythMoydd d OSEkmisdyuyd MSdi o
f smMtcd HMIsosd3 ttOL dzdydz" = HOIsyYyd<sso. 15
dzj dMYJ tcOo dzetsmls§ 2, O OS] f§twodzj dedw Ist
CsdmstezC ydqwa o3 dzv e Isimpw  f Otc O3] st y J fipfigdg
OOdzdL Iz tjLizdz sOktses dL dBj tej dadw d3j dgw s
HiWJClsse d Msjfjdzg dL w©WOLoeadlsdw.

ltoj i3zl jMsoa O dMf sdz! L s Odzdw BT Mistets{
Ud Medre yddzwrn s MtcOodai dzdé ) d3j H dzj dzdzr

-99dHE Btsdz! hds?2 tc i tstectisfijldstc © dzj dzd W 9 5

(tsls 3 Hts 6 Isr M. d3 o M) MdedzOdz O

MsmMlsswdzgdw Bl jCIO ¢ sdzlstetsdzv ;

-f OtcOd3j Ister B Mistest jtoj o3 dedz" = Htetsy  f

ot By ded, ftedud i3 udhp@er] ydDOaas H daad

HsMisOlstsydes Hd&zYW HBfMistse jtode” 7 MMisOlsd fi

cOCIsjtedmMisds, yYlsts ftsor hOjls HsMIstse |

-9 ftesyd M dmyrlsOdd?2 «KO"ddz dzO ¢ jte

Mo OHjdzdj yYOMIstsis otsL dzgd Ofts g fyls o
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Yyomkssls Ctsdnstecz¢ yd?2 d kmMmddzi ddy ¢ tsd
orweodwils: HJgWwjSElsr o HJlsO®Yes BJL (Tt

[Mdzsody j ROw©OCkjtdfisdSd € tdjs

RLOJMmMlsdes, vyt dzgBOY djnrOdedyj msc ow
Ldzj 3 dglst EftwkzesMmisd d Bommr, fkelsjd
dif zdzr mdets?2 Mmd dzr Bsyjls BT s ftedoe jH,jdz
fjtedsHdy MSOW MddzO HJj2Mlso,lzj GisdH Os jMy e
Ctsdzj B Odzd v , Ists tsdzd dzOL ™ 9 O Isfw o dzzy H J
tcOQo dzgso j Mdw, CtdzjBdzj s ftsH Hj2Mlsoadj d
Mo sB BH dz" 3] . Clsd Ctsdzj B Oded W tsB kzMmdzts o dz,
Ctsdzj B OIlsj dz' dats?2 Unjdifislasj2dsj + dgjcfazjdidd o  tsilsj d
sddzi sdyd M OwW L dzgjtecdw dzOCOf dzdo OJ Isfw
Eftezeddsd 1 dzj d&3j delsOd3d. [ Mdzd o Mmdilsj d3j
(dzOf ted 34 te, Hi B Wdtelze M dj 4 dzj dgf dals™ ),
¢ ts ddjlsej dz' dzts § Ho d>X J dzd J§ LOEZROjIs d MmdMml
fcdzsy jdzadj t©Oodzetse j MdW.

10 tdMm. 4.1 C0O0L Ode dH]J OdzdL Jtetseo O
9 SChtstedes] ftoj HMIsOo dzj dzd]d cOtedEtsded yd ME S

Yy

il
75 S eaVaVa

Fy v

P v)
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ol A, \
B T

tdfm. 4.1. stdzjBOIjdz dzgOw MmdMmlsj RO
[ Misd Mise § dedets, ybsts dzfj oM WdLdudmcd
f OtcOd3j ster . 1 Ofted iz 6, dBwOMMtser |  Eftck
tcOMftcjHjdzjdzr 5 JjJ HdAdd). 1 i 4Ok jd
BsHjdzd, o Cbtets?2 Efitwtkzet] Isj dzs { ted B dz
mMemMtej HBIstsyYJ dzdz" = § OtcOd3d stetso .
1 d Mdisslstew  dzO twH tScecteOdzd yJ dzd 2, i tcd
f OOz Istets o L Oyomlskzse fsLosdzv jIs GlsttOL
ftiosdmn cHOL dz yalzr = Ctsdzj BOIsj dzt dz = MmdMmlsy
Il CBdzi BOISj dz' dzts?2 MmdMmilsj d3dd dz© tedm. 2
OBfMsdzé Isdzts Iso jtocH™ 3T ] Opls RS MIO! sf tede ) d dz® s f
Eftckzc OV MddzO Cttbttet?2 o stoydsdzOdz dzO
LIeOo dzj dzd § Md B, origzdsidsfo A figfls § 3" ( § ted
otsL szh O h F@ fpddzr Istejdzedw ), dBsyJls BT Is!
LOCBsdzz HoadyJdzdw 4 ¥ IssdzO:
Myi+Cy=0. (4.1)
1 HY fly!' T 3G dzts o j dzdzts § L dz0yd ded 4 Ctsdzj B Ols j dz
i oz dYiei 36 dzts o | dzdzts § LdzZOyd dzdj S tsdzj B Olsj
olststets? HftotsdL oHMB2 I Ctsdzj BOIS] dz' dztsc s
LicQodzjdedj (4. 1) dzOL "™ 9 OjAs MWis dzjtcBO® dzzr]] 2dz
[Bhjj tjhjdedj {lstsets kZtcOodzj dzdvV dd3j jIs ¢
Y:Aisimrt+Azcosxt,
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GHAJdA  TftesdLotsdz! dg' | fYsMmisswdads | ddzls] Gt
ZO2Isd dL dOyoOdz dz@ = Ekydzytde? , dzQ @@ da’ @
o o] d3i=tgd (
W)= =AY, Y(0)=A,.
{BMhgd tihjddy By dzs Mo j Misd ¢ s
y=y, sin(rt+/), (4.2)

GH o= A2+A2iT OB dzdlskzH O § tsdzj B Ols j sarcughs/é)si f
RZOYOdz d&zOw ¥ OEid/)E sEydz@®dzdROL O € sdzj B O dzd 2

10 tedfm. 4.4, B fsCOLOd tsBtOL tso Odzd
yaWodzW jlkMmY OdiobdslHetHi S 0BdLNf s § Y
o jlsdCOd dk® &M HOjls fd detsheyfiyOul cirs
YOMSEg® dts § sdzdzr & 2Pdzj B Oz 2 L O

AOLO CtdzjBOdzd?2 SOwOCkjdLEjl Ml
SftejHjdjdd 2 &sdjds otjdjdd. [ fdd S
fsolbsieY jlsfy YjtjL SONHT2 §jtedBH.

[HdE2 dL 20y dzj2hdr ROwOCkjtedmisds
fjtedsH SER)EBPHBY2 sHAdEEE skdscs § sdj s
YOMmbstslts? wGldsh j dzd j ds:

T=20/w. (4.3)

] sd ndedud MSdr feddztsydddyas YO ] €
Ctsdzj BOdR2, O B0 kddstsk@rz S5 iZ§GRiRRe0 v
Csdzdyjmsots foddr &° CtdzjBOded2 o fMj S kzde !

1w
f_W_'_Z' (4.4)
RMY sdz L 2w FtcOo dzj dzd | (2. 2), dz3ts ¥ dats

LdzOyj dzd™ S tdzj B Ok jhlmdgs? HEOeshEEgoshls
ftoesdLotHds?2 ls Ctsdzj BOIsj dz deséts fd3j " j dac
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yi= % =y wcosut = yj sin(wt +%) : (4.5)
G H Vg = YaW. (4.6)
RL (4.5) odHdts, ybs ojClktste Ctsdzj BOIs
Ptslsdetsd Is j dz' dets 9 €zts cste Of) & istizj dzPis j dz
sdzj BOISj dz dets] EmMStstej dzdy HBOMMr
2
Yii =% = yaW2 sinut = yjisinut , (4.7)
G Hjj =- Y W~°. (4.8)
OBy ZdsHO CBdzj BOIS] dz' dzsets bkME tste dzd
Ctsdzj BOIsj dz! detse s ig@g) N j deddeOC o d3d dzalz filg s 2 © Qu
ZOf tcOoadzjdzdj o jClstste® Ctsdzj BOIj dz' detsets [z
9 jCtstcO Ctsdzj BOIj dz' desegts fMmdsj .y dedw ( fMH o C
vdtfjter disydzs dzO2Isd yoOmilstslskz Mmtse Mise j
flsijd&3 fsHMsOdztso € d or Oy jded?2 (4. 2)

TENAR
g4 kZyj lstsds mowsfdfeddzgdd?ds o tOy j dzad j YO
Ctsdzj B QizgdMlsj 5" o odH]
1 1
fO:E yM:Z ég’
GHGioajMm Ctsdzj BOIs jglkzdg® Btcgz@ A" md dzr Iswy jf
{ OMmdBsslsted d3 Ctsdzj B Odedw MmdMmlsj dgr (4. 1)
dZOL " 9 O Isfpw MetsBtsHdz di3d. uviwcOoadzj dzadj Mo tSE
My"+Ry+Cy=0, (4.9
GHRICL WW gt j dalf v .
HotBEBH J Ctsdzj B Odzed W BZzOMM" [ 9 SL (

(dRf dz Mdescdk) oLHj2flsodd. s ot dgj daj
stej dzdv, fesfsteydsdOd ds?2 Ctdjs Ol d dat
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] fdkkzy®j etLHj2flsadw dO Stsdje Ol d
oisdkzh Os h j Folgdde S Os s or dzgzy v j dzdM.j € tsdzj &
LicOodsj dzdj, GEHdMro0sh jj 1iIsd Stdzj B Od

My"'+Ry+Cy=F, (4.10)
GHHToatsL d&3gzh O h OW fMmd dzO.
| Otedzsdzd yJj ME O fpdEdz@lz hdghjasv BT Is! L (
1 CMYf tsdzj dgyd Odz! dets?2 Whkdze€ ydd:
F=Fe™, (4.11)

1 HIMITORBY dzd sz HeOs Ipdezy Odzd § dzOIs z tc O dzx 248~ d

j T 3ded B3OW j jrd-ded Y O,
Il T tcOLeadd3 S MY sdzgj dzyd Odz! des?2 Wistcdsy o dBto
YjittjL StdjBOljd dkt mMCsEshs! HdAY kMl

. . jut .
) e ) .
y= J.yV'V:- j yaW oyiziwi=jyee!™ @.12)

1 sHMlsQoaddy 1 Isd or tcOy jdedww o W stocdzlzdzlz

juMyj +Ryj - j(c/w)yj =Fa, (4.13)
SMs HO ORY dzdlskHO CtdzjBOljd dzts? M SiEEsH
Fa

(4.14)

Yo M - c/m) + R
Il 7 Oy j ded J ) L dzO 3 dzOls j dzj (4.14) dz
Msfteslsdodzj dedd &8 M MisZgr ( ddzd dd3sf Jj HOdzmt

Z=j(MM-c/W)+R:%. (4.15)
la

RA3Y J HOdzlm Jj Mis! tSlsdetsh jdedd Ctsdzj B Olsj oz
CtsdzjBOj d dzgs?2 MCstesmisd &OMMr [ d d &y
ddi3f § HOdZMO 1 c/ 3.

[drOdduyd Mit] Mftesisde dj ddj &BoOMmMmr |

Hody jdedt Htotsf steydtsdzOdz! des YyOMmls
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Z=7, =juM,
O @JrOddud M) MizZEBEISHY b dhls d dzd G
z =-j°=°, 'z =R
c wojw U

[ OMMO ®BEkMdzsce dzdoe Ojls MHeade WOL'™ €5
Cdzj BOIsj dz' dzgsWQ o Mt eztlzlz dd@ls 9O s dalzdzO © OzHf tstizas
Mlsstetsdzlz. 1 tcd Hj2Msadd tHd?2 ddh! nmdd

usfteslsdodzj dzgdd Istej dedWw ez@L ' dpjQsiBlAdVISs d @%
tdzjeedd), O MmMosfwslsdedyddw &BOMMr d &9
MHodeO WOL" & qHE figz]dtslisd toffis tdsjtoRgCisaf drdiz

10 tedim. 4.2, 0O dqLtBtKOY j 20 yomistsls dzO
By n Odzd U MSdrn MBftesisde dzj dd? oMM J E
Yofmbtslsy MezBROtedts] Msftetsisdodzj dzdd MmdMls,

ClBZH]jI YOMIsBISO tjLtsdOdhO Mmdmlsj d3" ,
or Oy 4 dzd W :

_C. e _1 |c
WOM_WO’ WO—\/% q’dzq’fo—g\/%.

[ jLd0ddoy yOmsskO kOS2 Mmdmlsj &

+1Z],
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4.2. vOmlstldy j ROLOSIjtdmsdsd
o dBtetsMS tstetsfmls d ZO toj L t5dz0O dzf

10 YOkl tjLBdodN0 ©jOCIlsds dtsj
stsdzj BOlj & dzOv MSsErfl! &OMHr dO ttjL ¢

Fa

R

Yi :‘W} pe

[ Mdzd Iste] dzd J ©sls ) fipdnfiple jzdg s , sts Csdzj B
o] L sdzOdzdzets?2 yOMmistsis j BiMmMftejHjdz dzts ko
feslsjted, Isjd3 MdzOBjJ o7 6Oy jdz toj L 5dzOdzm (

stsdzj BOded W fdMisj di3r M Istejdzdj 3 fted ¢t
(F=0) dzOL "™ 9 O Isfqpw Mo tsB BH dz" 3] .

stz s OW Yyomkstsils © Mo sBBBH Az = Ctsdzj B ©
Ce1 WWdydjdalsj] Msftetslsdoeodzj dzdw sy jIs BT IsH

G= i 2%,

GHJWw, i yYyombslsoO MmteMmise j dzdz" n Ctsdzj B Odzd 2
n _[c. . . Birpr
L@BEH@@W%7%%,bIQBlwwqudeﬁﬂﬁéM bR Oded v,

RL o9 Jj Mlsdzts, Yylsts odetesmMde dzOdz sy § Is
ROl j BOdUjMSdr GfjttOyd?2 ftjsBLOL 5o Odz
odBtetsy jtoj GisUgsdzdjzd telzj Bs2 IssYscd @&j-0d
t OmMmdssisted d3 d dz st d3OIls d o dets s ! tcOL dzd ydz" -
fMstslse jIsflsokzs hdj jHdddy' dL dsjte] dzd? .

10 ddLSdn d MmtejHdedr yYOflstslsOR H
odBtotsd ¢ dzO dzts o dzOd B tsdzj | h disdf g Ctasj o3 J dh fryj tfclis
odBttsMC stetsmis! .

l dBtetsMC stetsfyls fsCOLr 90 Is BOC imd 3O
Codzstesdzdtelz j dss2 IstsySd o fsyj Mg JJ
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ldBtetsM stesmis! jMmls! d&jteO® CddzjIsdyj M 2
COC 1 dgjtwced"y (EPrtcQfBzdbizsdzeMmisd.

] COyd Mlso § d34 to odBtesmM stetsMmis d d m
L dz0yd dzd 4 , O d#§) sls ofmjnr dBedetso j dzdz” -
o t6J 3] dzd

) 1t+T )
Yiw= \/f tﬁylz(t)d'[-

ClsBtcOo desyj dzdzOW s 1 dzgjtecdd o dzd yddzO
CWWJjClsdodatsy L dz0yJ dzd 4 odettsM stetsMmis
1 CodoOdzj delslz COC Hjljtodzkddzdtetso Odadz” j, Is:
Mt Oo dzd ded J . 1 O Od3j ste o d eidists fip§ 3l Haddsd 2ty
fijtejdBihijdedy SCtdelstesdzdqtelzj i3s2 Istsyscd, d +
HJOMRd yd M€ d -~ md dz, orLoeahdn odBtcOyYds
odBloskzMEBtcj dzdwWw R OtOCIsjtedL zjls st Md dzses
odBteOyYdes MChbpteglr ftoddw bts L d3jtewlils! o ¢
10 tedfm. 4. 3 MsftsmMlsOodzj dz@ tOMMdIsls
AMITTOITVIA Y,
/

[ed |
\/

Pasnax 24,

AdLdud M (HJded : r
st f dz CfLCBJthltGJHﬁ]ISOEJ yd md
{ OL BOE C{ RSB { OL BO~R 2y,
T
cog S0 dem es) 2y
4 d dz' d3/2 1 d¢ ¥

tdf. 4.3. 10©0OdKjIste™ Hd&v fddazhsd
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I dHT dzj cOL tekh O h jes € sdasts

s rnddyd MCOY HJOGcdMisdC O ftojHEMBOISted o
Colster j dzj stcj Bzt Ils wOCHYH jEARBOL BB O
ftodd3dj dzvw dzdfm+ ISOC Y] Hd&w Isjrddy M2 HJC
2O otLBEYHJd] o S(tdstttsddtekzj 3" = kL dzO-
oLOdBBH j2MIsaed] WdLdudmMSdr §tsdzj 2 ddzd
sftcjHjagrdH J W SO 85 0dzOdzdL 2 tojL zdz' Is
1 ©Od B tsdzj 4 hqtesC s dmf sdz L 2z Isfmw z dz
1 dzj Clstesd3OG dzd Isdz" J , BOG dzd Is dz" § , sfilsdyuy
siud dmc oddy d OCEMdud MEts2 + BdMmdd.

[flsdoCds 2 Odz! dzr | d3d IstsH T Isffts LhodidedtCedll  tdiftftg ¢
ZOdBtsdzj § dzOGctelzy j dzdzr » EZLdzse d HJlOdzj 2
tcOMmh dqtew j Is otsL d3tsy detsfls d sflsdyj M scts

L dzH s s tso, o9otHdB 7 yYjtejL M jydodz dz
9 tt0OB tyYd JjOdjctezsidstEtc @dzed W ddzd  etslssydzlz ®

ltedoe jJ Hj dedg 2 {4t yj dz dB3j IstsH 59 Is j
ModHjlsjdz Mlsealzjls t Istsds, Yylsts fteOCIsdyg fr
B ssHT Tomistetsjdzr dz0 dMf sz L so Odzedd Mot
[ dzv  dzz Wogdedso dff v s stejIsdud MEdr tMhdtse
cOmMmdsslste Is! Jteds dzOHde § otftesmr Isjtstedc

AdC ydsdzOdz dzF j d Isjflsser j djlssHr |

s ZOMMdW¥ S Oydw o&jlssHses d MejHmlse H
LOo M BsMBEOBISj 6O oL OdksHj2Misody GBI |
sls SO WqdLdujmSdn §sdzj2, oLOddsHj2Mml
odHO tjedmistedqiekj " &7 §O0LO&|scso .
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