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Last 12 points results and future 12 points forecasts
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0MO0MMIMO  OMOMO  M9oe0boEos 09439563)gds 16 30FH05b0 MsbMoqom @s A9b-
1b353900 56503900l EMbYgdo Fgoqbl 2= 65 536 Lbgzosbbgs 3608369 MdLL.
WAV 335000056 Logbsgrols dsbslosmgdgero 0bgm®mdsgools sdmbszombogs MathCad-do
3990996905 3bd300 GETWAVINFO, Grmdgeros s06bgdl 4 256%m0¢mg00sb 39J@ ™ML

NumCannels
leR
SampleRate := GETWAVINFO("1. wav")
Resolution
AvgBytesPerSecond
1
GETWAVINFO("1. wav") = 4411600
88200

5 NumCannels=1 5ol 56Mbgdol Mogbgzo, SampleRate=44100 - @oL3MgEHODsEOOL
Lbobdo®g, Resolution=16  sbsm35¢wdo  dOGHJdOL  MomEgbmds (b 2 Bds030),
AvgBytesPerSecond=88200 — 2565360l Lodmom LokJsMq (dso@o/(d) [22].

9390mo 65bH.3.1-Bg 93999905 MOPOSEMMO 300MS300L Moo Logbserols MathCad
-do 99@obol s 30BMs0BsEoOL FodoE0mO.

Sienaly Turbine R
G2
200 67 dB
G
Clp200 g
Gl
- 200 72 dB
0.5 0.505 0.51
tl;
RMS1 = 58.636 BEMS = 100.108
CrestFactorl = 4.349 CrestFactor = 6.343

Bob. 3.1. ®ooswrmo 30dMs300l LogbscrobMathCad -do dg@obols s 3obmsobsgools
35000
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1 N-1
= |—— )2
RMS = |=— 12(@)
i=

max(C)
RMS

3b65¢0BIGHMOOL  FomgoBH03MM0  29Mgdm LTS gdsll 0dEY3s  SOZOWISE  AOTMI-

CrestFactor =

035m0 EO0BHMBEH030L5mM30L 530 gdgo  LOWOYJd0, oIS, Logborols
LsdMom  3350M5GHMEo  3600369crmds RMS  MHmdgerog 3000530090 LoddwrsgMob
3OMIMO 3005, 53Mgm3g CrestFactor-o Mmdgwog Ho@dmoygbl Loabserols dsdlodwxdols
RMS-056 3560mdsbs.

39360060, ®md RMS-0 @ CrestFactor-o {o®0moy9gbgb 9608369e00mg56 356589@ 690
30060537130 39M0 ©0536mbEGH030l 36m39Ldo 394603796 900 MIoMmYMBSMS
330090900l J935L930L MM [8].

Logbocrol B3gd@®moMo Fo®mdmoagbs FFT (gmMogl LHOsxgo gocsddbs) MathCad
3°090mdo  bm®EogmEads  B39E0MMO  M3gMOGHMMYdom.  J39dmo  Bob.3.2-PBy
Domdmopgbomos  bgdmom  dmyzsboo  Logbswol  30(HOHMBMEosbo  13gdEHMowmemo
365¢00Bol d990.

Spectium

12 3 4 56 78 910 111213 14 15 16

Bob. 3.2. bogbsgrols 30(OHMBME0s6o b3gdEHMowMEmOo Bosrobo
305830308 Bgs Bofoedo oEbowos 3503603900l bmdMgdo (dGmbzol Lobdoyg
99500996UL f1 = 61.235 33-b). 1000 33 O335BMbBI0 Bss BBL 16 3563Mb03s, MY
dm6ob doglodoeros dg-4 3560HIMbo3s.
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L0650 OIRIMIEO 39MHOMPEMIOL Q5dM3gbs FobJoboms 30dMHM-oogbmliEnzsdo
bmO309wgds  393LEGHMOL  250mygbgdom,  MHmIgog  FoMdmoaabl  Logbsgols
MQM0MIDY obbmM309gdM BMOHOIL F906MHbgdM otIsdabIL:

k (n) =1/2A] j (In(|X (@))e'")deo] .

3654303000  3938GHM0  bAoMs  gobolsDw3z®gds,  MMamO3  30()MMbMwosbo
139dBHM0L  Q90oddbs. J39dmom bsb. 3.3-Bg dm3gdMwos Bgdmmdmyzsbowo Logbswrols

393LGH0, OMIGHBYE BIWsE BBL 3sG:IMboMro dyqbgwgdo 61,235 33 doMomso
LobdoMoom.

Cepstrum

0 100 200 300 400

Bob. 3.3. 300HMbogbsero 393G Mo MathCad-do
003379bIM0, 5MHOHR030, 49000b3930000 MHHY3930 S 53BHMMbY3900 Fobdsbgddo sbgbyb
9069390 Lodbsgdols 39bgM0Mmgdsl, MMIGEMS B3O BOLIMZOL 9930w dIE0s
Lofigobo Logbserol swawliobdo®mewo gow@®mszos (Bsb. 3.4.) dobo Imdzwgdol 3mgbs s
50 8m33¢9d0L B LObIoMmo 139OI 565OBOL BoEoG9ds.

J_ High Pass Filter
I Cutoff Freq - 5 kHz

Signal after Filter

4x10°|
Hout; 0 ‘| Uﬂ | ‘ ‘ ] |1 !
-~ 2x10°} W ALE . R LILL
—4x10°| =

0.2 0202 0204 0206 0.208
tj

Bob. 3.4. Lsfyolo 303OMLORBIOL FoLIELOBIOO™MEO BOWEHGIG30S
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Spectrum of the Envelope signal

65b.3.5. Jomsliobdommeo 3086300l Imdzegdol asdseliobdo®mwwo
L39JG®o MathCad-do

Bob. 3.5-Bg dmEgdmwos Lsfyolbo 300MHMLOYbsol dsmswlbobdo®vimo Bow@®mo, dolo
9md3gdol  3m3bs  30wdgMEOL  oMOJdbols  sdmygbgdom s dgdgy bBob. 3.6-%g
9m399M0s 9mdzwgdol  sdswlobdoMmwo B3gddHMo, o3 BMosE 860d3bgumgsbos

056496505 399603600 8yMBoMgmdoL 3086M(539E03IM0 O0sABMLE030B5m300.
39630bowmm  MathCad-do 300653090 Logbserol  IMEIWOMGOOL  TogsOMO.
GamO3 36Mmd0wos, My 30005300 Logboswol L3gd@®do dmBsBL dwgbgwrgdo 9.§.
»3390©om"“ LobdoMggd by, i Fgodwgds 2sdmfzgMo ogml dsbgobsdo Ho@mdmddbowro
InEMoMgdmwo  Mbg3900Loysb.  Bsb.3.6-Bg  Bgws  bofoewdo  dmiEgdmeos
3o gdgmo  MHY3ol  SBswobWEO  godmlobwargds, Looi 2 sMHoL  49sdEbo
Lbobdodg, f1 — dmEwEszool LobdoMy, n -dmEYEsEool LoMd). Bgws bsfowdo dmbsbL
139dBHMoL Lsdo Ygbgwro, 23900 Lobdomggdbyg (f1-£2) s (f1+£2) @S 49TE6
LobdoMgbg — 2. J3905 BobsBYy 30 Ho®dmAgbowos ImIzegdol adsliobdodmwo
139dBH®0, Losg dmPsbL dbmermo ghmo dgbgro dmEmwsiool f1 Lobdomgby.
3053303900056 Boos Bsbl, v HMYME s0Lsbgds oM gdwo MHY3900 LobEgdol

9oboliosmgdEgddo, s Lo s OMAMO Mbs 39domo FMEYICPOMHJIYWOo 9egdgbBgdo
MM OG5 Lolgdgddo [12].
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x;:=[A1-(1 +n-sin(2uf1-t;)) -sin(2m - f2 - t;)]

(@) Signal

L5

Bob. 3.6. 30303530600 Logbseo,
5b65¢0B M0 25dmLobwyangds (a), bogbswrols gm®ds (b)

Spectrum
a) 100 | |

Sl [t

[l

40

S N

0

b) Spectrum of Envelope Signal
\7 |

0
60

— 40
ZDﬁ
0

-
1
T ¥ i
| GHS —-
3 ! |

20 40 60 80 100
f3

Bob. 3.7. Logbsgrol b3gd@®o (a), 3mdzegdol L3gdEMo ()

3b65E0BIGHMOMO  53MgM3g  BsFMoegdsl  0derg3zs  LsFoMmmgdol  dgdmbgzgzsdo  aodm-
496900 0dbsli Logbowrgdol sdw9dsggdols MsbsdgMmgg dEszM0 535M9G0 (353930
Signal Prosessing) o 565 dbmwmo gb. MathCad Loli@gdol 850935303900 456MH9dm o
©3MMAM5TGOOL  05bsdgoMmgg  Bodowgdgdo  dgodegds  GoMdsGgdom  0gbsl
3990996900 0360308 LEWWRILMZB0 9JudgMEEo LolEgdgdol sggdolsm30U.
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MathCad-o sgMgmgg dmbobgMbgdgeros osgbmliBozol 93EHMds@obgdmwo Lolidgdgdol
05999853990L5 s 894dbols 3mEgLd0, Modgbsoa Ol 5E30ws® 25dmMm3gmal Logbswowsb
35608mbo3gdl, x5990L, doduodmdgdl, Lbgs 0bBgacow® oboliosmgdwgdls. MathCad -do
3900905 503 M30mL{ogwgdso LogdudgmBG™m LolGIgdo s LoLEHYIJdo bgemabmmo
0b@gmgd@om.  MathCad-0 039350005 0bgm  3OMYMTGOMb, MmamMoiss MatLAb
536M9m39 Word, Excel o 5.0.

BoGoM90ME0  33¢093900L Loxrwdzgenbg d90dwgds 35133600, M3 MathCad-o
BOBOMOo  565¢0BsGHMOOL Loboo oM@ gd0m 8g0dwgds godmyggbgdao odbsls s6o
dbmwmE OMAMOE ©sdbdsmg Bodmowrgds, 50539 GMmamGE 39456037900 LobEgdgdol
394603796  IaMIsMgMdsms  LOIEGRILMZ60  OsFbMLE03MNMO  LoliEgdgdol  sggdol
Bo3MMYM 5™ Qo6Mq0M.

3.2.3000600m9bgMm3M9539d0L 3gdbo3y® 3y mdstmgmdscms 58mEsbol HYsmoBsE3os
MathCad - ols bobgdsdo

0536mbEHO30L  53M39BoL  OLTY: BmAss© bgdoLdogHo dgdsbozmMo LobiEgdols

bH93900  500{gM90056  OBIMIB305WME gobEMEgdIMS LoLEI0:
Li(x, %%, ..., x",x",..,r)=F, (3.1)

LOQS3:

X = (X1,X2,X3, .. X)) - 396DMPO@0IIM® 490055 POEGOIMS  39JBHMEO0S  OMIgo;
QOMOLY S LOZME0MO JNMOPODBEJOOL BMbIE0ss.

7= (r,7,13,..,T) - bobGHIdoL 3mbLEBHOMJG0Mo  356589GOJd0L  39dBHMM0s  ©o
HoEbMdM035© SHOLOSMPIL A9MIgEHMOE BMIYOL, obgdl, LobobFHYJOL obs356RgOL o
519 89903

L; - m396053Mm6900 300353956 ©00x8396096:300006) 256@™@gd9dL Lofyobo s Lolsbwgzmm
3060009300m. vy 33990105 3MBLEMVJ30Wo 35601599EHMYO0 T oMY doengdo F ;85906
LoLsBEZOHM 53560l 5TMBsbLBO (39elsbo sHgML gdsbo 3o LobiEgdol Mbg3zgdL.
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0536mbEHO30L 98m356s dMToMmgmdl: 3bmdow x; s F; 39939Mmd00 29b0LsbEgmMUL
33093900 LoLEBHYIsAo  Ar; Lobgms SIMEbMBOL MYMGOOOm 56 2sBMIowo sdmTs35¢0
Loaboerol dobgzom LoFoMmms 25390l ©sL336s gdsbozMMo LolEgdol gosgd@EHome
399460316 daM3smgmdols globnd.

©05bmbo
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v

Iet
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N}

65b.3.8. ©053b6mbEH030L 53m3560L bEBHOYIGHWEmEo bggds

5] Ter @S  Xgr 08949603MmM0  LoLEGHGIOL 390G BHMGIOLS s FIBBMYSEYOE
39093 PO0GOIMS JBOMbMEm0o 3609369 ™dgd0L 39dGHMG00.

9B 560L 0sbMLEBHOIOL 93M3BOL LTS, DMBEHO F50gdoEH03M0 JoEAMIom, TogMsd
QO3 30943035 B39690L  LoFoMmms 356599 BHMGOol  QobloBZMS  Bowowro o
530009090 LOBMBEGH0m. 53MEBOL sTMbLBs slgmo doEYMB0m Jo0sh MEWOs
LolmE®3ger J90goL 56 0deng3s.

5doG™d, MmamO3 Fobo ©0sabmbiE03zoL s9mEsbol sdmblbs bogds LEHOWIGHMOWw -
39092030030 dm9geromgdols 3990ygb9d00m. BsgEH0MM© b ML ,ds30 gmmob®
50m3obs  36mdowos  dgdsgoo  Logbowo @s LoLGHIIoL 3565993 MJd0.  303GI30900L
9mboGHMM0bQ00 30093 0s S 306MBOW0S 50939 2odmdsgswo Loabswrgdo Lbgosasbbgs
D9OGomgddo @5 MmOl Ubgoolbgs  9mbo3zgmgddo. 939,39  3bmdowos
UAGHOLAH03NMIO JHIMEMNOO 350509BHMJO0 s TJusdsdolo Logbswgdo. Egobmaol
05360mbEH030L 59m3Esbs 99Mrbmds 58 dmbsoizqdgodl.
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0bgm®mHdsg, 30300 -

dmdogds ¢ i 0 9(@9

©03350:%0 32ANYZIO BB
doggds | | B0

65b.3.9. 3000M™ 969GMMoM5EJOOLIM30L OFBMBEH0MIBOL 3OMEmLOL
do6M0050dM3Lggds

59 J0MOMOO 35615993 MJ0H :

1.8mbs3900m0 d5%s - ©0sabmbG03MM0 dmgwol Jgygbs s 300MM3MBEH03MOO
9boGMM0baom 800930 8919900l 565¢0bo;

2.30200650m5 05%s - Ggloderm ©YRYIEJOoLS s Tglsdsdolo Lod3EHmIgdol Bsdmysw0dgds

Q5 3500 1153980 LOWOYJOOL IAIH;
329050943930 905m5 3009ds - FMYMmM300 06x3MEOTs300L 3d30BHIMH30 Fgy356s

30330993900 05A6MLEH03MM0 3MIMYMF00 2505(Y39EH0W9d0lL 0Mgdy;

4.000536mbGH03s - LoO0sRbMLEBHO3M  LoLEIIOL doMomoo  3356d900L  Fgdbo3 MM
90M356M9Mdm F9RoLYds s ©19309b(30900L 353995 M39MOEHMMGdOLIMZ0L Jgdymdo
9g999d900Lsm300.

LEAHOMIGHNOME-090gMdM030  FmEgwo  0ddbgds  LyOLABMLGHO3M  BH9dbozmEo
®d0ggHob @wmy037)O0, BbI3ombie O ©s LAHGONIGNOYWwo Tgufisgewrol Lsgdzgew by,
653 09¢935 bosmger Homdmyagboli LiBo s Badslvbolidygderm gargdgb@gdols s dsmo
LEAHOMIGHYONO S OABMUEHOIMMO 39300Mgd0L Fqlobgd. o3 dmEgErol A5dmygbgdom
bgds 9609369 m3569L0 ©OsABMLEH03MM0 BoTbgdOL A9TMYMBIL, BoEAD FH9dbozmeo
©0536mbGHO30L  dOMOMIEO  sBMm3Bs vl 3530069008 ©TYsGgds  Fobgobols
399950005m3gdL, 96 ©9BIJBHIOL, T LOI3BHMIJILS o PoBMIZoL FgYAJOL TmGOU,
500¢™a 35003960 53 353006HBL.
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300OHMgbgMyMoam9a5GH00L  (H9dbo3zmem  daMIsMGMdImS  300MMI3MLEH0IMGO
0536mbGH030L  58m3sbol  Bgseobsgool ™l Mathcad- ol Lol@gdsdo GsGNgE
3990mygbgdmwo ogdbs hgz9bL doghH  dgddbowro Mogbzomo L3gd@mMmoboswoboGmMo s
oMb 4390mom Homdmopqbogros Mathcad-oli ©™399396@E0L bsfogro, Gmdgerois sbobogl
©0536mLGHOMGIOL  gh ghHo 3MMEIOMOL - 35Y39EGH0Wwgdol  JoMgdsl, 39MmIME
OGHMOoL 99496039600 ©gdsbLol ool [24].

©983JOO - 89356030960 ©IBoBLO

Lod3GH™MAo - BYs WS J390s F0dFsOHMZYeo bO30LMYGOIOL 30dMSE0JOOL X 5FYMHO MbOL
BMS, 536090039 30603900 3560HIMbogol BO..

51533900 LOEOYJO0 EYE0dJgddo: A111 < 6 sA112 <6

Ay = [A1(f3a)]f1 1= 533V; := 54.5V, := 56

A111:=V, — V;A112 := 032y, — 0315 ,A111 = 1.5A112 = 9.158

There is defect if A111 > 6
There is defect if A112 > 6
There is no defect  otherwise
D11 := There is a defect

D11 :=

3.3.3006353MUE 03900 Loabsgrgdols 308MHXYO BMEWMMHO BowEMHGOOL
9600 990000l dglisbgd
30005309006 @5  bdo®mol  Loybsergdob  Fswowliobdotmwo  dygbgergdols
399mgmazolsll 969G gBHo3wo  dmfymdowmdgdol  39dbozme  9aMmToMgmdsms
3000537130300  dmboBMEMmobaols s 0sAbMLEGHO30L  dMEsbgddo LoFoMm  sGOb
Logbsegdol (3083OWWO DMWMOHO BowEHME0s. J39dmm bsb.3.10-Bg bsbzqbgdos 3oMH™
9696258609253 0L  BAomMol  Loabseol  BoGHMOEos  9MBLILMMZg  LobdoMgmo



59

72969q00m”. 30043500 335938 Loabsewo. MathCad-do dobo gm®ds Ho®dm®agboros bab.
3.10-%g

10’

1x10®

~ 1x10* L3 IR A IR AR

~ax10®
0.
time

65b.3.10. 30006HM9bgMHAMMg25EOL 3000M3MLE0IMMO Logbsero

93999905 Bo6mg LobJoMmEBMEosbo Fgdmbggzomo bdswmemols Logbswo. dmgzsbobmam
dobo 30(OHMBM0sbo B39gd@ Mmoo sbseoBo T9dgy0 35605993 MJd0m:

m:=16 N:=2™ N:=6,554 x10* SampleRate := 44100

__ SampleRate

- A:=0,673Hzf; :=i- AF, := fft(c)

3b65¢r0Bol doxo MOl 0.673 33 @S 00 8Mo33L  9o30560LYMZ0L doger 1dgbs
039600 ©0535BMBU. B3gJEMIXME OYMSTSL 976905 Tgdgao Lobyg (bsb. 3.11.)

4x10°
3x10°|

|Fxi| 2x10°

x10°k

0
0 42x10° 8.4x10° 1.26x10% 1.68x10% 2 1x10%
fj

Bob. 3.11. LofgolLo Logbsgrols 30HOMBME0sbo b3gdEHMo
39m3ymom 53 B39d@®T0, Bog90moE, LobJomgms 0s35Bmbo 2000 — 5000 33 s

5656Bgbo Lobdomgms MBbgdo A9356mEmm (= 0). Bog3009dm 65b.3.13 - By HoMdmoygbor
OO,
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ForGHHsE0d 3ob@gdom i=0._32768

Flj= |1 if 2000 = fj = 5000

0 otherwise MI (F\—Fl))
2x10*
1.5x10*
M| 1xa0*
sx10°
00 1x10° 2x10° 3x10° 4x10° sx10° 6x10°

f;
Bob. 3.12. Lobwygzgero (2000 — 5000 33) O35HMbOL godmymas bdgdE®do

5g 9050 (2000 33-00g) s Fosero (5000 33 Bgz0m) IAI6IGdO 5®s® 5610l - oLobo
»6OOL beaenls.

M1 := (Fx - Fy)

obs®mo  60dbogl  39dBHMMOB300L  3OMEIEMELL - b FmEgdMEeo  Mm3gMmO300L
9O gdsl 39JBHMOOL yzgws 9gdgbBgdolomgol. sbers dmgsbobmm 53 L3gdE Mol
dobgz000 BWOOgL LHGIRO FoMOgdbol M3m3MMmEglo - 0639MLOMIOOL 3MME39EMOS
(656.3.13.)

inverse FFT In = ifft(ML)

Ing

08

t

Bob.3.13. 0639MLoMgd0L I9gyo® JowgdIEo bogabsero
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LodMWME  J03009000  FOBOIOIE  JOBOGHOM  Logbsel, MMIgedoi 04690
dbmem© Dol bobdomggdo 2000 — 5000 35. 99a30dwos Bsghgdmo gl bogabswo *.wav
5mOIsGHTo s Im30Ld0bMm M) HMYMMO bds 946905 slgo BAomOL. s6Mgm3g F9a30de0s
29353Mdgermon dolo 99dymdo sdwdsggds 0sabmLGn30L M bgs J0BbgdoLsM30L.

50 39mEL 543l 0530L93IMGds, 39MME, MY BowEHMIOL B39MEgdM03 (SBsEwmymeL
0] 3oBOMWL)  9d3m  GHMa393ool  sbolosmgdgwo, o  Fsbslosmgdgo  sGol
dsOmIMmbgo. gl Bodbsgl, GMI QoM 53 EO835HBMboLy bbgs LobdoMggdo Loybserdo
30 5GOL, 0Lobo M FHooo.

3000537130 3IM0 ©05bMLEG030L 93Mm(3569030 BA0MO® LoFOMMS 58 JIBOEEGHOYIEO
Loaboewol dg8amdo  ©sdds390s, 39MIME, 30dIOEOL  49M©sddbs  F9dmIzEgdols
dmbodgdbo, 899y BGOIL  L3gdBHBPWMMO  FoMsddbs s Fomgdmer  L3gdGH®do
505¢LobdoM¥)eno 3Ygbgergdols dmdgdbs.

J399m0 bob.3.14 -Bg FoMdmaqboos slgmo 3Gm390w9Mm9d0 MathCad-ob gotgdmdo.

30dgHBHoL 206 ESJabd = x0mdzegdol 0mlLsdxdbo@

y = hilbert(T) z=I+jy aj = [z Z = fft(a)

30@dHGH0L oG Esgdabs B93m3gzemgdo

10 10 ‘

o ;

Yi 0
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0.5 0.505 0.51 0.s 0.505 0.51

Spectrum of the Envelope signal 373mazegdob L3gjShHo
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0

65b.3.14. Jo0owliobdocmvwo 3006530490 Loabsols 90mdzwgdols

505 lobdoMmeo 139gdE oMo dgbgergdo
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35M30bY 39L-0l 30MMYBYMHYMIYMIRBHJOOL 303M3E30IE0 TsbalinscgdEIgdOls

9639608950 33¢03s
4.1. 35330l 3goMEMEMY0s S 30O 30dME30YE0 Logbseols sbsgrobo

3006OHMYbgMHMIAMREH OO0l &94603796 900 MIoMmYMOSMS 30005(3049¢0
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4.2. 35630bg 39L0L 53M99G0L 300MMIMVEGH03NMO FmboBMMobyol 3GMyMsds

9390m» 93930 3OHMYMmdob LyFsEgd0m BYds AoDMIz0l T99agdol Jobgz0m
30065309900 39¢gOOL 53905.

3356do 1 HmGmMo

A111 := ATPI, — DTPI,

A112 :=A031,, — D031,

9 9
A121:= (Z Ao31m,1> —~ (2 D031m,1>
m=1 m=1

A131 := (ATP2, — DTP2,) + (ATP4, — DTP4,)
A132 := (A032,,; — D032, ) + (A034,, — D0344,)
A112 := 1 o330l 3eromgblol(mghml) BO@s — Mbos 2o0BMIML 06EO35EGHMGOM.
A113 := 1 boyHgbo LozolbMmol Bgmob 53gbol BE ..
A124 := 1 36m3E9LboL 33090,
A113 := 1eroegolb 3¢006m9blob (Mm9RML) BOS.

A141 := 1 39696M5GH™OOL 35960L M9ghml DOS.

31533900 LoEOEYY30 (BBHIEGHOLEH0INMIE ©YT5390MEO0)

MA111:=6 MA121 := 25 MA131:=6 MA141:=0.2
MA112:=6 MA122 :=0.5 MA132:=6
MA123 :=0.1 MA133:=0.5

MA124:=6
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39H™330L 9929005 s ILSTZ3900 LOWOWYJOOL oBHMO3S.

0 1
am wammy | 0| 0469 6
All2 MAIL12 1 -5.783 3)
A121 MAL2L | | D | -34.651 25
Al22 MAI22 3 1 05
D1~ A123 MA123 |
T Al24 Mal24 | | 4 1 0.1
Al31 MAI131 5 1 §]
Al32 MAI22 6 1793 6
Al33 MAI23
: |7 1.808 6
L Al41 MAI141 )
8 1 0.5
9 1 0.2

339600 2 -LBsG™OO
dmboBmmobol gsbmaz0l d9gygdo.

A211 = (ATP30 - DTP30) n (AT|=>40 - DTP40)
A212 = (AOSSO , - D033, 1) + (A0340 , - D034, 1)
A221:=1 39696M5¢™M0L bsfomd®moz0 356GH300Hm3o.

A231:=1 296965@MM0bL bofioemdmogzo 2s6G300m3s.

A232 = (ATP30 - DTP3O) + (AT|=>40 - DTP40)

A241:=1 g96965@MmM0oL 35900l OIHML BO..

A242 = (ATP3O — DTP30) + (ATP4O — DTP4O)
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A241:=1 g96965@MMH0oL 35960l OIHML BO..

A252 = (ATP30 - DTP30) n (ATP40 - DTP40)
A261:=1 g9b9Gs@MmMol 35960l OHIBML BOS.

A262 = (ATP30 - DTP30) + (AT|:>40 - DTP40)

A271:=1 g96965@MMH0oL 35900l OHIHML BO..

A272 = (ATPSO - DTPSO) + (ATF>40 - DTP4O)

A281:=1 296965@™M0bL 3596H0L OHIBML BO..

A282 = (ATP30 - DTP30) + (ATF>40 - DTP4O)
A291 = (ATP30 - DTP30) + (ATF>40 - DTP4O)

A2101:=1 296965@™M0bL 3596MH0L MHIHML BO..

A2102 = (ATF>30 - DTP30) + (ATP4O - DTP40)

$9939M5G MmOl VM 564 308M30Yd0
A2111 = (ATPSO - DTP3O) + (ATF>40 - DTP4O)
A2121 = (ATP3O - DTPBO) + (ATP4O - DTP40)

A2131 = (ATPSO - DTPSO) + (ATP40 - DTP4O)

3533900 LoEOEYYO0 BEAIEBHOLEHOIMMOE EFMT5390IO

MA211:=6 MA221 :=20 MA231 := 20 MA241:=0.5
MA212:=6 MA232:=6 MA2426 :=6
MA251:=0.5 MA261:=0.5 MA271:=0.5 MA281:=0.5

MA252:=6 MA262 :=6 MA272 :=6 MA282 :=6
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MA291:=0.5 MA2101:=0.5 MA2111:=10 MA2211:=10
MA2102:=6
MA2131:=10

3obm330L 8900929005 s L39O LOWOEJJOOL ToBHGMOES

" A211
A212
A221
A231
A232
A241
A242
A251
A252
A261
A262
A271
A272
A281
A282
A291
A2101
A2102
A2111
A2121
L A2131

MA211 )
MA212
MA221
MA231
MA232
MA241
MA242
MA251
MA252
MA261
MA262
MA271
MA272
MA281
MA282
MA291
MA2101
MA2102
MA2111
MA2121
MAZ2131 )

0

0| -5.125 6
1| -5.577 i)
2 1 20
3 1 20
4| -5.125 6
5 1 0.5
6| -5.125 6
7 1 0.5
8 | -35.125 6
9 1 0.5
10 -5.125 6
11 1 0.5
12| -5.125 i)
13 1

339600 3 - Gm™dobs

9mbo G ™Mb - 45BMIz0l G9098900

A311 = (ATPSO - DTPSO) + (ATF>40 - DTP40)

A312 = (A03307 L~ D033, 1) + (A0340’ L~ D034y 1)
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9 9 9 9 '
A321 = Z AO33 |- z D033, |+ Z AO34 |- Z DO34,
m=1 m=1 m=1 m=1 a

A322:=1  36H™m3LoL 33¢5©9d0
A323 := 1 {iyeool Lsgs®ob 3500l dgdsmIMdS

A331:= ATP4, — DTP4,
A341 := 1 Gm@)©o LsdFoOHM39090/BOHMIO0L 396H0RIM0JOOL OYBRM.
A351 := 1 Gam@)©Ho BsdFoMH™M3909w0/BOHMIOOL 396H0RIO0JOOL OYBRM.
A352 := ATP4y — DTP4,A353 := ATP4, — DTP4,
3533900 LoEO0EJYd0 (BBSGHOLGH03MIM® ©sFT5390IE0)
MA311:=6 MA321 := 25 MA331:=6 MA341:=2

MA311:=6 MA322:=6 MA332:=0.5

MA323:=0.5 MA333:=6

MA351:=0.5 MA352:=6 MA353:=6
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35Bm33900L 99a00Ls s 533900 LoEOEYOOL TsBHMOES

0 1
) 0 5.125 6
{A311 MA311Y
A312 MA312 1 2.577 6
A321 MA321 2 -29.977 25
A322 MA322 3 1 6
A323 MA323 2 1 05
03— A331 MA331 |
T A3z Ma || 2 -4.016 6
A333 MA333 6 1 0.5
A341 MA341 7 1 6
A351 MA3S1
8 1 2
A352 MA3S?
\A353 MA3sa,) |9 1 0.5
10| -4.016 6
11 -4.016 6

339600 4 - LayMgbo Lszobado

A411 =ATP1 - DTP1
0 0 &99395GHMOOL BOHH - 5699 30030980l BEOHS.

A412 = ATP1_- DTP1
0 0 Lag®960 LozoLbMol Bymob g9gbols Loldy.

A421 =ATP1, - DTP1
0 0 A993905GIOHOL B - 56¢9 30dMEF0YOOL BOS.

AA22 =ATP1, - DTP1
0 0 By 960 LogzoLEOL Bgool ggbol boldy.

A431 =ATP1 - DTP1
0 0 &99395GHMOOL BGHS - 5697 30dM309d0L BOS.

A432 =ATP1, - DTP1
0 0 L9960 Ls30LMHOL Bgmol ggbol Loldy.

315533900 0E0EJIBdO LEHIGHOLEHO0ZMMI® sFMB539dvIO

MA411:=6 MA421:=6 MA431:=6
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MA412 :=10 MA422:=10 MA432:=10
MA413:=0.6 MA423:=0.6 MA433:=0.6

35Dm330L 909a00Ls ©s 5339080 LoEOEYYIOOL TsGHMOES

(A411 MA411Y [-0.469 6

A412 MA412 ~0.469 10
A413 MA413 1 0.6
A421 MA421 ~0.469 6
D4 = | A422 MA422 | = —0.469 10
A423 MA423 1 0.6
A431 MA431 -0.469 6
A432 MA432 -0.469 10
LA433 MA433) L 1 0.6

3396do 5-0083sMmngz9eo s3oLsG0
9dmboGMmMm0bol-goBM™a30L 99900.
A511:= ATP2y, — DTP2, A512:=ATP2,— DTP2,
MA513 := 1 Bgs by30LOHOL BgMOL B9BOL Lolidy.
A521:= ATP2y — DTP2, A522:=ATP2,— DTP2,
MA523 :=1 9905 by30LMHOL BgmoL B9bob Loldy.
A531:= ATP2, — DTP2, A532:= ATP2, — DTP2,
MA533 :=1 9905 bLy30LMOOL BgmMoL B9boL Loldy.
315533900 LoE0EYgBd0( LGoEOLEH03MM© ©TF5390mE0)
MA511:=6 MA521:=6 MA531:=6
MA512 :=10 MA522:=10 MA532:=10

MA513 :=0.6 MA523:=0.6 MA533:=0.6



84

35b330L d99a900Ls s 83980 LOEWOEYJOOL T5BMOES

(AS11 MASI1Y (5809 6

A512 MAS12 5.809 10
A513 MAS13 1 06
A521 MAS21 5809 6

D5 = | A522 MAS22 |=| 5809 10
A523 MAS23 1 06
A531 MAS31 5809 6
A532 MAS32 5.809 10
\A533 MAs33,) |1 06

339600 6 - 3003:(M39e0 J390s Ls3oLsMO

9mboEMM0bAOL - 5BMIz0l d9ga900.
A611:= ATP2y — DTP2, A612:=ATP2,— DTP2,
A613:=1 39005 LH30LMOL BgmMOL B9bols Loldy.
A621 := ATP3, — DTP3, A612:=ATP3,— DTP3,
A623:=1 39005 LH3oLMOL BgmoL B9bols Lolidy.
A631:= ATP3, — DTP3, A632:=ATP3,— DTP3,
A633:=1  d39005 LH30LMOL BgmOL B9bols Lolidy.

311533900 oE0EYgd0 (UBHGHOLGHO0ZMME ©Es3MTs390vEr0)
MA611 := 6M A621:=6 MA631:=6
MA612:=10 MA622:=10 MA632:=10

MA613:=0.6 MA623:=0.6 MA633:=0.6
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35b330L d99a900Ls s 83980 LOEWOEYJOOL T5BMOES

A611 MAG11Y [ 5809 6

A612 MAG12 5809 10
A613 MAG613 1 06
A621 MAG21 -1.109 6

D6 = A622 MA622 | = -1109 10
A623 MAG23 1 0.6
A631 MAG31 -1.109 6
A632 MAG32 -1.109 10
\AB33 MAS33) | 1 0.6

339600 7-80005600039¢00 Gv&dobols Lsgols®o
b G MMH0b0L-25BMmI30L J9gaq00
A711:= ATP4, — DTP4, A612:=ATP4,— DTP4,
A713:=1  d390>5 by30LMHOL BgmMOL B9boL Loldy.
A721:= ATP4, — DTP4, A712:=ATP4,— DTP4,
A723:=1  d3905 bs30LMHOL BgmoL B9bol Lolidy.
A731:= ATP4, — DTP4, A732:=ATP4,— DTP4,
A733:=1  d3903 L30LMOL Bymol ggbol Loldg.
31533990 LoEOYY30 (BBHIEGHOLEH0INMI© ©YT5390MEO0)
MA711:=6 MA721:=6 MA731:=6
MA712:=10 MA722:=10 MA732:=10

MA713:=0.6 MA723:=0.6 MA733:=0.6
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29BmI3900L d9gagdoLs s L3980 LOOYGIOL sGMOES

(ATI1 MATI1Y [-4.016 6
AT12 MATI2 -4.016 10
AT1Z MATI3 1 06
AT21 MAT21 -4.016 6
D7 =| A722 MA722 |=|-4.016 10
AT23 MAT23 1 06
AT31 MAT31 -4.016 6
AT32 MAT32 -4.016 10
LA733 MAT33) | 1 0.6

4.3.35030bg 39b-0b 53M93530L sBMIZoLs S Osbmi030L 899900

3356do 1 HmGmMo

There is defect if|D10l0| = D1y,

D11 := |There is defect if|D10,0| > D1,

D13 :=

There is no defect  otherwise
D11 := There is no defect

There is defect if|D1¢ | = D164
There is defect if|D17lo| > D1,

There is defect if|D18,0| > Dlg,
There is no defect  otherwise
D13 := There is defect

D12 :=

D14:=

There is defect if| D1, 4| = D1,
There is defect if|D13,0| = D13,
There is defect if|D14,0| = D1y,

There is defect if| D150| = D15,

There is no defect  otherwise
D12 := There is defect

There is defect if|D19,0| = Dlg,
There is no defect  otherwise
D14 := There is defect
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33%6d0 2 -LBs@Gmmo

There is no defectif D2g o < D2 ;

There i fectif D2y < D2
There is no defectif D2; ¢ < D2, 4 ere is no defect if D2, < D20,

D21 := _ _ D22:=| Thereis defect otherwise
There is defect  otherwise D21 := There is no defect
D21 := There is no defect
There is no defectif D23 5 < D23, There is no defectif D25 < D254
D23:= There is no defectif D2, 5 < D2, 4 Do4:= There is no defectif D24y < D244
There is defect  otherwise There is defect  otherwise
D23 := There is no defect D24 := There is no defect
There is no defectif D2, 4 < D2, There is no defect if D29y < D24,
D25:= There is no defect if D257 < D2g D26:= There is no defectif D299 < D244
There is defect  otherwise There is defect  otherwise
D25 := There is no defect D26 := There is no defect
There is no defectif D2;; 0 < D2;7, There is no defectif D2;39 < D23,
D27:= There is no defectif D21, g < D24, D28:= There is no defectif D21, 9 < D2144
There is defect otherwise There is defect otherwise
D27 := There is no defect D28 := There is no defect
Th i defect if D2 < D2
There is no defect if D25y < D243 Th::g iz EZ difzt :f D216,0 ; D216'1
D29:= There is defect  otherwise D210:= _ 17,0 = Z2141
D29 := There is no defect There is defect  otherwise
D210 := There is no defect
There is no defect if D25y < D2;g There is no defect if D219 < D219,
D211:= There is defect  otherwise D212:= There is defect  otherwise
D211 := There is no defect D212 := There is no defect
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There is no defect if D2, 9 < D2501

D213:=

There is defect

otherwise

D213 := There is no defect

339600 3 - BHm®dobs

There is a defect if |D3g,| = D3¢,

D31:= |There is a defect if [D3,4| = D3,

There is a defect if |D32,0| > D3,
There is a defect if |D35,| = D35,

D32:= . . >
There is no defect  otherwise There 1s.adefect if D34, = D_34'1
D31 := There is no defect There isno defect  otherwise
D32 :=Thereis a defect
There is a defect if |D35,| = D35,
There is a defect if |D36,0| = D344 There is a defect if |D38,0| = D3g4
D33:= |There is a defect if |D3,6| = D3, D34 :=| Thereisno defect  otherwise
There is no defect  otherwise D34 := There is no defect
D33 :=Thereis a defect
There is a defect if |D3gy| = D3,
There is a defect if |D310,0| = D3101
D35:= | There is a defect if |D3110| = D341
There isno defect  otherwise
D35 := There is a defect
3356d0 4 - bagMgbo LsgzoLsMo
There is a defect if |D4q,| = D4, There is a defect if |D45,| = D45,
There is a defect if |D41,0| > D4, 4 There is a defect if |D44,0| > D4,
D41:= D42:=

There is a defect if |D4,,| = D45,
There is no defect otherwise

D41 := There is a defect

There is a defect if |D4s,| = D45,
There is no defect otherwise

D41 := There is a defect
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There is a defect if |D40,0| = D44
There is a defect if |D40,0| = D44
There is a defect if |D4go| = D4,

There is no defect otherwise
D43 := There is no defect

D43:=

3356do 5-0083sGmg9ao s30Ls60

There is a defect if |D5q,| = D54,
There is a defect if |D51,0| > D514

There is a defect if |D534| = D53,
There is a defect if |D54,0| = D544

D31:= IThere is a defect if [DS,0| = D5,, P°2= |There is a defect if |D5g| = D55,
There is no defect otherwise There isno defect otherwise
D51 := There is a defect D51 := There is a defect
There is a defect if |D560| = D54,
There is a defect if |D57,0| > D5,
D53:=IThere is a defect if |D5g0| = D54,
There isno defect otherwise
D53 := There is a defect
339600 6 - 3033560390 J390s LagoLsMo
There is a defect if |D60,0| > D6g 4 There is a defect if |D63,0| = D634
There is a defect if |D6, | = D6, 4 There is a defect if |D6,o| > D6,
D61:=

There is a defect if |D6,| = D6, D62:=
There is no defect otherwise
D61 := Thereis a defect

There is a defect if |D65,0| = D654
There is no defect otherwise
D62 := Thereis a defect

There is a defect if |D6g| = D6g 4
There is a defect if |D67,0| = D64

There is a defect if |D68,0| > Db6g,

There is no defect otherwise
D61 := There is a defect

D63:=
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3356do 7-00005G:0739¢0 GMEmdobol LszoloMo

There is a defect if |D70,0| > D74 There is a defect if |D73,0| > D73,
There is a defect if [D7,4| = D7, There is a defect if |D7,,| = D7,,
D71:= | There is a defect if |D7,6| = D754 D72:= IThere is a defect if |D756| = D75,
There isno defect otherwise There isno defect otherwise
D71 :=Thereisa defect D72 :=Thereis a defect

There is a defect if |D76,0| > D7¢4
There is a defect if |D7,,| = D7,,
D73:= | There is a defect if |D7g0| = D73,

There is no defect otherwise
D73 := Thereis a defect

Lodhmboem LgblmMgdol JH-3 Lobdomwo ©0s35Bmbo Fgoagbl 10 - 4000 3. gL
00956 60dbsgl, Mmd 10 33 J399mom (06xEMmdygMomo Mbggzgdo) s 4000 33 Bgdmor 0
L9gbLMM9d00 2oDBMB3900 ML 553 9ds® BYOTJOM, MOE (3PP A5FMOLsbs F9Yagdd0. 56
BBl 30639000 JOMHOMHO S BOOOL 356IM603gd0 s LBB3sMBMb03Yd0, o3 M
09935 J9Lo3Eg0MdL 0SRBMLEH0MYdS 253900 85003690 M356 (339000l ©9RYIBHIOL
5 93Mgm39 9999w gdgE0s LOEWMWOSE 39359650 BM” FoLHELOBAOMMEIO 3006530900

390003 9d0lL  B3gdBH®o MW OMmYdMEo Mbg39d0L, 533HMOHY3900L @S  3930@S300L
Do03mIMdol dgdmnbggzqddo.
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9mboGmMmobaols @  ©oogbmliyozol  sdm3s6g0do  bdsmMol  4eBMIZzgd0  bo3wgdo©
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39Ms  5dols, bdomEmol  3mb3MgEH™MEo  daqbgerol  4odmymaol  sdmEsbs, ®Mmdgeros
396306HMdgdMos  ©IRIIGHOL 49dmbgbom GMIYds BTsOOL  Fow®gdols Tglodenm
96535 xR MO0 965693c0Ly O F9MIGHIH30L  9YPe©. TFM30000607  HBYI30MOL
3obwmdmdsdo  0ddbgds  bdomEol  sberm  ogMHBMdo  ggwo oo mOIoL
13L9Y3MIEYI6ggdom, MHMIGoo3 YoM  FMEF0EGIOLLL  BHEMIBLBMOTOMYO06
OM5M (GOCMM) 3MEOHISF0. 590EH™MTos MM bJsmMOoL A5HMIZ900 MoMJdol ymggewm3zol
Do3mgdlL 565 Bogwgd 1 8 3s6dgenbg 35063 TqLobifogero dmfymdowmdols Bgs30Mm0Eb.
30065:30900L5030L 30 35HMIZ0LL HYoMIMgdOL WM Is0DoE0s 09369 FoMEH03gd5[19].

30006MHM9gdBHOHMLIEYOHdTdo bdsmHol JoM0moo {igodmgdos (50mbboggdwyero
bdom®ol Loddw szl d0dEH3OMOOM) :

1. 2969653™6900;

2. 99dGH®MIM53930 s bbgs gengdGHedmeo dsbdsbgdo dd6rmbogo bsfowgdom;

3. doenmz3560 GHEMBLBMMToEGHMMGd0 Loddwszmoo 100 335 s Bgz300;

4. UbgosLbzs sb0dbmwgdolEddmgdo;

5. 39530690 39630 0sEMMG0;

6. 30336MgLMEOYO0;

7. Gm0d0bgdo;

8. boggdmdoms 4580bstg bsfowado (fgoeboggdgdo, dowfigswbowgbgdo);
9. wommbIFMHgeo Bs®bgdo 333039 BMId0L s3)d3q00L5L, BMIFIGOL BoObgdO;
10. Bs3596H™ 53390 900.

bdsmMol  Hysmmgdo Fgodegds 0yzbab saMgmzg 994960BoGmgdmo  0blEHMMIGbEHJdO
(36939m0bLEHMMII6BHJd0, 9GO WMWo  ¥3MOOIO0, TIOMMIOOL MRS EBHI00, Lobgbo
0bLEMIgbGHJo0 s 5.9.) [45].
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50BgMo 0dbs 49Bma30L F9MEGH0wo Lsdmb@oegm dmgsbbg 1 3 dsbdowbg HMEGHMMOL
030056 GHMO30boL FobWMdW MO0, HMYMO 3 J390mom Le.4.4-Bg 6oL BoBz9bgd0.
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B99dmo  oMmdmygboo B3gdBHMowmo sbsgrobBo s Mon039d0 T IEgdME0s
MathCad-80. 565000600 565e0bo o 3M9x8303900 gl gdmeo 0dbs B3gE0sEMEO,
GOBOWwo  B3gdBHMoM0sbsobos@mmom  SpectraLab-om,  GmIol 9993900
Dommpqbowos 65b.4.16-by.
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Hom0moygbl Logbsrols dsdbodmdol RMS-006 g3om@modsl s 8056036590l  dqLsderm
M 3HYIxdbBg MHbgz0m LoliEgdsdo.

RVS := \/Ni_l : E[(RTSé)i]z RMIS = 23.807

<1>
CrestFactor = mex( 5'\/'1;8 ) CrestFactor =2.257
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