205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
gJ Sy w 2 ¢f jbbtesdzseg' W IsO odd3 te¥ 9 O
ISt 5. 1., 1tBCtS [. 5.
l " telszOdzt dzgd?2 BOCjIs HddzW HEsMdz' HY j dzdz

////////////////////////

IsBCBe S. 1., [T deyjoeO [.1.
] tebkzOdr dzd?2 BOS jls MdMmisj dsd j dimtSLisyts

/////////////////////////

Il SHOS w. | ., zOdzdsdte u.

(dz StSC OH " szt Yydzd?2 Sl dzj &M
FdzgsoWOnL d ydzd n dzOo Odzls Oy j dz' e éééeeéée
lzctc v, c o] d3yzgs

Il dd3" .o 9 Oy o' o dzVj d3fdaz? Is &g Ez1s tc ] T is O dzdzW
MdMmilsj d&3d HdzvW GRtcBEECE écédreBBdEOGEE é . .
Il et ‘o ¢

uis dzv y dzO mMdMmilsj &3O H dzw ¥ d o dzj dzdzw s
odd3 e 9 OYO ' odzv Me sds&ede dedeé g .dic
lomddzj o md S1@& MAtg .1 Oo dzd h dfdz [
ldmMsCsdiitse " dzt dzd?2 odd3 tot 9 Odz da@é 8¢ .L
l1OoMmddzj o nd 1000 dzd " dfdz [

ltotsg dztsL Iz 9 Odzdzw dstsy dzd o d = Ld3 dz2 MO
fslssydzdr ot 6Oz ééeceéeéeeceéece
l 9o O0MmMdadz “ra,@tc®o yJ ¢zf.ts

ddzOdz' L. € zOMdydzis] ste ©2 Mk ¢BBEEEdkde . .
1] BH O [10dzyd dz¥l Sud3’ tc ddisf

[BH | dzt 9 Odzdzy totsBBBIsd W éfbsEd de e ezdds |
JEmQAte.,lOoMmddzj o d .C1®o dzd " [d.dee’ dz¢ T .

Il ¢ stcd Mis Odadaw B3y dzd o sydsd d5° to's depiOsite A
HdzW L OmEdNlsizdzézé € 6 66 é€éééééééeéeéééeeéeé
1 OB dzsy* Q2 ¢

po IstsBOISdL 8o OO MdMmMlsj O ftsBkZzHBOd Is
1 Odsts s ©O2azisd ded y $fd}2

uJ dzH J dzydd ©OL o dIsdw ddzlsd dzdzj € Isé&zéoa?Z .oy
skzsy®lq ., s¢° 2 ykzs |

sdz' BOIsd ydz©® C OB tt©O® Hzv § Odlze B dczd Odzd
stsB d dzv dzinf .£.d Do dzd " [d.de

M sdiits " dzt dz0 dzOB B OIststc’ Wé Bé dsdndl .|

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
1



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

[ Of s' 2 .ADogk’ hf dfdz
[Yy' &$ 0 MkOodkz ttshmddddscs {§ tCHSol o

[OYys @ .,z Odzls gt 1.

scdf dzj € OdzOdz' Lk sO " &3 IsOYy' 2 das& ds.
[ AP,z 0dzlsd 6. d

s Mis] BO odfitsBlzo Odzr  OMd o dzdéré écé éH.tc
1 sCter M mlo, ad dzd y S 2.

RiMMdzj Hise Odad sMmtse § dzdetsmis § 2 ftcdB Bt
IsCter b, adddyscd?2 |

[MsB j dedesisd twOLoadlsdw ddaglsj dzdzj € Is&éo.d
vd d3ts dzj dgS.,3 O o dzd h [d.ue

whzls j dzj € Is 2" Ocid m@dsGchchzﬂsﬁaOdszzO , fr]c{fr]ls
o dzd Y [ ls tc ts G day H

[ s5H j dz¥ 9 Odzdgv Odze sted ls Bz teistc @G EdeS I

sd dzd YW GH kB ORIz 2 f gz
[5Hj dz 0 Odzdz tERAOEqZEE M 6 SEEOTE]E 60

v dzd Wi SHtEZB OR.MzZ j 9 Ui Y s

[ 5H j dzv 9 O dzdz™ Otz g ls Bz sL ORI dzl
S tod §1'592, 2z 0dzlsd .

udMlsj 53O o9 i tos 9 Odz' ] B j cOls&&dé § 1o
Yl 30IC) ., @9 dzd h [d.ae

Wzls j dzj SlszOdz' dz® -6 dak RO dgB Md Mls j

///////////////////////////

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
2



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

1 Ok ¢ Hojtsn dz' ydzO S tsdev jJtej dzgy' W o d ¢ dzOH O
tcOdzls" 9 IsO MlskzuHjdzls" 9, Jtwdmeaw yy

g sAwg 2
clfruvtff{ddwec vo JRIfwWEOSIO[ 210 u)

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
3



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.317. 3
yfaspII Ny fas 1 LS.
Jwivovef ?21RrRE [fopsrifoufrir relyed douw [ 1 wl
IRfwtoldrrc ORI J wuvur
Loy tsdeOdz dzd? Isjrdz yded?2 Ekdz 9 jteMmdlsjls vSwO da
Wwe stew o' € tstcfnC GO EBO@kpidia o ,
Sd oM $d2 dOyY' tdOdr ded?2 kdz',e jstafijdols j lv SlsigiCh dr
bobkov_alexander@ukr.net
Il Mislgp flzw  teW H 20 de'd agPAaEpdzs 0 dzd d3 * dzW St BOIs d 9 ©
L dzO Y 4 dzdzW O dz'jlsdee H B ' g cHADIZH tIcBffEBOY T 2
dzZlstcts dz! s Odz' 2 o J dzd yd dz' . 1 tetsls j Is s y dz'
Nk Isi mw ) Edigso O~ of dzdo Iz hzd3" o ‘
dz' dzd m uiigdsitsH Y bHoadM j dadey Istsydetsfyls 9 C
dodd3- diQlg Cag detslzd d3 L O9 H O dzdzV 3.
sOdztso ¢ O ¢ dfOdE CAlsylZz H O ‘ dzO 2 d3j dzh mls ' 2
tc' hdz' =~ hzd3" o ' L sodz N dz' A L O OH ,
"W dz dzdpdzs dz9 © f L dz®dfy | dedzv  Istsydzs s’ o
0]
tc
Is

oFr » -

4 9
dz
)
Is

T ofddolk hkd' e ' LOsOH, Mmf' otsL d
dlsso ko Od Mijy' Od & &BjlssHd. -
EOY' v. leslk] LOMsshkzo Odade" ¥ JC sk dsde,

—_

d mMEsskldlfzsc s MdedgOdezOE Is! Mz d3' 9 OMiIsts
sy ftodLotsHdl! HB Mitleotstcj dedaw OB dz' I
odfOHSE, Ctdd Ystdkd Mdc dofes i sdiz" Hs

L dzOyJ dedz" U, OB Slsiz H ftsL tc O 2 dzS 2 L
o O dzdzv i toj HUe 99X/ oGBHS O F)J 1§ deis dasus.o d
1 fmdc dzO dzlz SO L O 9" Hitsdd ikhls ® /dz®ayty
" dzls Ok Iz frpd " tedjYf Hiia]* dadats .
dz' 59 d tIst®v d3dinjJdmjOHds CEsCd deey j dzdzv mdcc
CGteOdz! dzgdd&3d. 1 " H YO "7 odd3 tcs o Odzda”
9 btz ydmd Isd n, My jSlste wCdr LB' GO’
tcOrzdzs¢ yYysets otsded ° L OoOHBMIS 2¢d d3d .

[ dzv Htsfdz' H Y j dzdevO {fjtdits) i Stdsdftpodarda@iss’ s s w3 45 de @ dz
CdzOmMdyded 3 diBj IssH OB o dd3' to¥ 9 Odzedzy OdgYf dz'
odedzvH' 9o ttkzOdz dzse s BROS JLIHWEW.[2]] to 5 G tc O d3cC

tdLkzdz sOIsd HtMdz' HYyrjdds oldbc ' @ t5 dadas B CHdis My Is
B dissL tetsB dzj dgs MlstekClsktedze Mo j sz o' tlskzC
B IssH" 9 o dd3 tot 9 Odzgdz?y Od3f dz' IszHd, WwWECO L SE

10 tedmizdzeS 2 1) f B8 ztg® y pdetsH 27 cHjQidgde-Q Is St
1] 2716 jdzj cOlststd MzksBis;sicét dzalstc dzd L s € 6 B O) s tis
111 d BdzsS o dL dzOyJ dzdzv f Otc @ dgjdisdd’ o 9 ' frHdiseBdEd
CdaW st d3OYy T T .

gnJ B3O HtOys dzOMmiszy dzd d3 y d dzts 3. 1O Ht
f OOl sted( W e dBAZOIXBERY dz' IszH O, yYyOMmlstslsO, ¢
h 2 dqzO dzf dz' Wis kzde! @t W H €, YO Isisdz'0 w @dzL Y 1

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
4

OF "egog-o=gad
PEROTGN XD,

GiN=0NO O

C
8
g
.eQ

N oo

g:ﬂi RS



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

1 4, 1z A . l4 Gjdgj tolz’ Jdzj Slstedyded?2
f OOkj keO®Rd. 412z Ccjdgjtek’ hbkdk L L OHOM
fsmiskyf O Is! dz0 Mk kOl g @) L ulrERHsshRI td) qsa
111 w0Bt BjLYBSMjGejdyptej L WY tzdls 20w, dd ?
Hisfdz HY j dedzv oY jStdsjlHoddetdg s Oy '

—{ TC
L
- h L)
— 1 K » BBMNC GBI
BB ——{ W 1 @ i T

t dfy. o lstalz® Isfiifitg) d30 H dzv  Htsfydz" H Yy j dadzy o34 |

villyey odL dZOYyO® Is! Mw:
OBy dzf skHdzj L d2@QuPdzdest sdssdz®tzz f j toj Iso tstot
L d&z0yd dz' ;

-Mmd o4 H Oz t59id {f Ucdz@3alzli dilzYy,, L P GHIEdZARZS G 58 ff § te
fru e Hdz' tsodd-tf ta “dedxry)jddz'

H' 8 Yy L dzOyd dzdz¥y, L B d ¢ de®drlis Zs G 5 i J t
fr]4 tcj Hdz' 5SC 9 OHEBOISdydzd s L dzOyJ dz' ;
-Csd W oyt dzlke WOEd3f oz’ Hsdeindy dzdzv O dz' IskzH dzts G
- OB Wyt dels  leyjCe ] wmdgstzgetzdzr OB dz' Is iz H dzt
MitiHdze Boadf oW d3dzj dets G ts
- Mitstej e 59 Odzgj O3 dz' sz H dike M dztlz@ t$ f3dzdatsdzts iy
odd3 oW dzsG ts Md 6 Hdziz@ v § dzlz™ dfpieECdaEH@Gds ¢ 5§ W
EmjtejHdzj dgdz?" HdzW B Odets’™ Wistodsd Md e dzOdziz;
- Mt etso Odzgj OBy dz' IskzH dijk, " dztlz@® 5 f3dzdatsdzts iy
odd3 oW dzscisdz@ U fzadzi s OdzH Otclsdzd 2 S ts4 W' y' ' dal
Wsted3dd Mde dzO dzlz .
1 dzts € o' LEzOd L Oy’ fhdzley d ldz'dz! |8 @8 ° 99 * & ¢f &
ctsL cOR@ A OGSy o HESBAdOEEaltse s Md ¢ dz0 dzkz
mMd ¢ z0dzlz IO fifiokefrc dzQ@ dezlz
1 Of tetsf sdetso OO Mtk IskztedzO Mnr j di@bVIEW. dzO
t BL G dzVv @fziks Otg) ¥ BGMdeseo dzgdr~ B dizZSE " 8 M J d3d .
e 9o9C & @Bl G6Jj dzi BOzstztfc g dzlsigg € 2 Isdids 6 5
ftovw BsCElsdzseg s ° IsteOf J yd =~ H Odz' edhtslss @sdztshy diar dz(
L dz0 y Jjwiédisyls tsls OB dz' skzHd, f syoOolSso ts’ W
HdMCte] Isd IOGEOBO 64 dzj O SO @ ¢ wz fiplz dz€ 8B
] ZWtsted3lz’ fmjoHtsodti On ¢ iz tAD AlBL| dad 2 o dztizdd
L OCtsdetsdy fetsH @R diszH Oh Bz di3iErH OO dste kO 6 j &
hzgsz LsBteOY 4 dzO dzO ted mMkzdzS 2 3.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
5



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

ENOK reHepaunm curHana

oooo

i I o o o o o M B s B s W s B M D s W s s W W = s W i W s W i W

Yactora curHana, kHz:
Mpy6o

error in (no error)

phase L
reset signa\
Konnyecteo @
nepuoaos
Jizap

1| Mo Error 't

| MNo Error Vt

Tiin rerephpyenmdra curnana

Amnantyaa curnana, V

¥

.."Sine Wave" -

offset

i Signal out

phase out

4o

,,,,,, Pt |error out

OOOO00D0O000O000O0000D0O0000O0000000O000000000000000000000000000000000000000000000000D00000O000O000000000000¢c

Enok reHepauuk Wyma

tdfyjfz 6Ot Mmdc dzOdzkz

D000 000000000 000000 00000000000 0000000000000 0 0000000000000 0000000000000000000000000000000000

AmMnauTyaa wyma, V L)

seed

Ta(to Error »

Noi

]| Moise out

FThaie

reset signal ..

Brifopxa (Lrym) (L2

errer in (ne error) E 7

e IUnlfDrm White N

Update
)

#
oise Vil A"

[z

B={b=% | error out 2

ODO0D000O0OO0000000000000000000000000000 0000000000000 00000000000 0000000000000 0D000Do0ooo00000o0oon0on

[ ¥ OG teBOHEEE ' o

tdmyj 8 Ot

" e Ha@ @' s O
ftojHMsOo dzj dz20 dz2® ted Mk S &z 4.

BNOK GUALTPALWN curdana/ PacyeTa NapameTpoB W M3MEPEHUA HANPFKEHUA CHTHAN + LLyM -

h & &l

o dL dzOyj dadaw

DO 0000000000000 0000000000000 00000000 00000000000 0000000000000 0000000000000 0000000000000 00000000000

*

E False 't

Tun ¢unstpa

Fa Hz L)

Fepe, Hz [}

Huzrag vactota L
cpesa, Hz

Mopagok [[1328
duneTpa

Filtered

EFFOr S

[ True 't

EnCpe,quahmpmneHHoe

Filtered
5
| -
i
= H
*
Statistics3 =D
* Signals
Total Samples ¥
Arithmetic Mear ey

Statistics4
Tl Signals
Total Samples ¥
Maximum
RMS

KO3@QUUNEHT aMAANTYAEI

KoagguuneHt Gopmbsl
b2z

KO3@UNEHT YCpEaHEHNA

t dfms dz6S W iy & tzOagk s O

1 Ok C#5g & d2 YO Ctsdgl jtej dzy' W
6

o d L dzOyj dadz"

f Otc Od3d
[ GNP OQEETEBBD sk

9dC dzOHOY"' 9,,f d@inHd® 8 ay d=D,



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

"dzt Iste A, CBdBkzIsOLtstt s IO 1 Casenlstsiz@dk'zic
W HBfdz' HY j dzd¥' diWisjtE O olzdpisifistela® @ ff steW H
saize Y dzt 5° YOMmbbklsdLuic?2 Mzt *° o d@IOdEY 13 jo dzdrw
dzd 9COLOdZ odh .

ted Mlsottc] dzdz’ f Otlefedg’ L O EMsE O@,YOIStCOH |
n Ot OC Is] todz Hdzv  toj Odz' #lzd & L dpGofjdddzy .0 [fdeH
ydmdztse d n tojLzdz sOIs* 9, L sCtcj BBO, B Iz dzd
"dzZH  C Olssted . | teOW ' YydzO ' dzW stedzOy' v dzO o (-
9 4n BCtog BEOHSC@A ¢ dzO dze |, ¢ z zdze, ¢ ¢ d ¢ dz0O dz-
Al Ye), deds s v ¢ sitc@dgjsdz’o O tegf Mislzo OYO o
HdzWw HBMdz' HY J dedive odgydisdis'H " dd3fodd dsdz®@ o tc f fiplg dednlis

[
s
B

O-NOg>

CurHan ] Wym CurHant+ym l Curran nocne ®HY [

MapameTpbi CUrHana v wyma MamepeHHoe Han pRXeHvne
Twn ren Voo cHrnan

Signal+Noise

1=
< 92

-0,6-|

18-y 1 1 1 1 T 1 1 D T ' 0 ' 1 | ' 1
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

Ogaronons, pHOCTD Coxpanuts 8 aiin  [yTs

@ @ 4. \Untitledtdm ]
it dfM) Oflzj &z S cddigskzeo@uBscts &OC j sk

s ofCeff.dz' IszH O fd ¢ dzOalaf L dalpdidzOtesj i I&zdlz! Is
M4 t6j H g IS/ 9GBHES O ) g 16 gzis dzasUs.o d i
dz2 Mmd ¢ dz0dzlz, SO L O 9" Hitsdd Bkhls ©/dz®ayty
y' dels O kzgmJ as'j m A olZdar dzts . [ dzv Htshd
f sdasp OEzElE 50  Stc’ o dzv dzdz' L € dzOMmd yd
Bked totsL totsB dzj dzd 2  oH divls Iz @ tizin ddf[ R v algidrigy
H' e oddd tot.0 Odzdz?r OBy dz' IskH

oW i3S 53 f sHOdz hdn Hisfdz' HY J dadav ‘
tctsB dzj detsets o' tolskzOdz Websgts L dR3AEG AT Y fir

Q—ﬁ' &@l—nl—m
=ET QO g
A i <

(G

O

3

=

L)
(73
O
u)
8
R.:)
v, 3
F=1
7]
g%
7]

[ " sjtcOkkzEO
1.0 sBQO©lol " Hoadh j dzdzv Issydztsmils’™ o dd3 ¥ 9 Odzdzy O3 o
Codzlstetsdzse Istsoh ddzd /ff tsde'C dgp, tc dadt=ls. S up [tfCO y dzOtots H dzO0 ¢
S~ dzCtpde®d jtoj dzy' W ¢) " teBlsjrdtsdzse’ ', d&Os ' c¢Oy' v,
Cmd3' ydes™ Isjnadz CFpg: 1B} 6l OdzH sSfyBEIcwu. 3R3BC Stefm €t
2. 1 Olstsotcgfde ab VI EW. 1 tcOSCIsdSkzds 5 thMdsesOd dL
1l Osoltadsdz , 1 j Mimsdese ¢ . uv. , [ shXidddLlH.,] ., o OB
[ . 1 [, 200912t8j2fn fin

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
7



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621. 311

P fas ) S 1., [(muw Al [

JwivsopRB [ osruv srReupPYWRLOLO11C

ANftIRJ][SUVItRYLRM #RJ1 ¢ wl

1 Oy’ 5dzOdz! dzed 2 s n dz'tededfid] Idg'do ptiidis(lls s tej ~ C
Wwe stew o' &asde ! LWte@ dzO, mashamsi nt sevaO38

I Misg®L " L dz0Oo Odzdz” W stedzsd j dzj Clsted ydzd o
BOCGOI! sn MW jttOBMEOHY§ &Piids§ Bdzf § Pozdzy , W §
fjodzz " dagW stcd3Oy' ¢ OBB s ' Hisd3dzj dzdz™ . i s
GiHdydd , jd&jSkeslksjod y' , csqdkhts s Od
Isj mndz’ YylsO OB sdsC Oy’ 2dd~ Mgy edQAsH yo3j
UOCtY WhtedhO JjdjCltedydsets Mdce dzOdkz yofl
J dzj € Iste'djuddgdinls tc s dzdzd = f tod f)ls t®ts " Goj. dlzjj eGbiisttsdmgi C
Mdcde@z®2' o - SH' fsoddzj dz W stcidz@ e Qithssididydd frus (
L OH Odzd d3d ff Qltet©OfEJ HZ@ED@,E{;H HzPdz © = ' H dzp © ztc b ty figk
jdzj Clstetsdzdzad n ftodMmistets’ 8 fMd ctaBO dztE 99" JHASORES
W stz o GBORTEMs Odzd 2 j dzj Skted yded 2 fyd ¢ Uz® oz dz
SBSoOVLSBOts fHolststes W swmeRl, o &O fi daf @ dx(

ftotsn SH Y J daids ] cytghfiefsesdeO’'dzlz Is d fdiO ¢Rdsic@dzHotaen S H
YWistedzlzo Olsd mw  j dzj € Is tagtsy dzdW2ts tdipglde dzOdz Isted € Iz ls
10 M! sesHdz hdzg' 2 Hjdg ' Mgz BOGOIt Mmd:
Hisfpdz' HY jdadzy *° totsL ' L dz0o Odadzgy W istedzd 1) dzj ¢
sfpd dzsctc OW d , Mokt d mdz ftcd dzOH d, o ddg t
mMzyofmdedijir j dzj ClstesC OtcH' setOVd SO jdzj Clste
tc' L dz' md milsj o&3d , 9 wWednr odittdMmlstseo zs Iss |
dzj 2tetsdzdzd » 3 t6 4 Y, tetsL § ° Y dz@Qeodndzde’dzw s Q@A dz*
ftiosmMists® Wotedzsd By 2O L OMmlssmtseo zo Olsd B ' dz
1 sMisOdeso ¢ Q ZOEZOGH B BASISSL H Ols dats M ls OCIsd o«

fOfdodedn (' dzsjctcOtsted, s jteOy' 2 d f
ysslsdtedftsdzs Mdzgd €' 9 dBsy 20 L OMssmse zo Olsd
odotH' . 1" Hd& dedz Mls! W iswild Hoydle' QuddEmcts

Wstodp] c R @Ese sy to HpOiSSwLtH Ols dzgtsé s f tod dzOH &
Isj mdz' ydzts’ dj i ¥ tc ® b LB M) @zl Ods@ls d L 59 Odzkz
tesL " LdzOo Odgdz" A4 HA&ZY H' OC dEflOFASd, yt§lds

MdcdOdk * o' HEsdsY IO fijls Oaas dz0 W jietsiivs dakz €
CwjW' y' ‘dlsd Ok d lskrd) todz i te st dmtiyd
B' &z hsfyls'  ytsls gHasfifleotydijddg S Yo L Oflsshize Od

Isted € zls dzts° sO ftow diBtsC zlsdats’ Wisteds Mdc dzOdz
Mg tej Hdzj dzdz¥ o " HEEI didf

[ dzv HBMdz Hy jdedz" L O ot scdzso Odetse s MY s
ode WV HEIszE®@dz! detse s BOC j sk md milsj dzd totsL ff °
mMjtecjHsoadh ' LB Sd HBSHOIKSE ¢ LabVI EW.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
8



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

{iLkd SOIsd HEM Hyrjoddy olxfle ' i dadas B Sdts fiyls
Bkdzts totsL tctsB dzj dets MlstezCIsztedze fMrj Bz o " tcls|
Al WSO LBBKOYJ 20 d20 tedmikzdzCz 1.

{RY
L.

xCC;°J - y
1

| |

A
x
o)

' YYY
x
o)

tdfy. wbtokzClkttdd MRjkO o' thkkzOd dsct &GOS ]

1 @cd Mk dfStdz dzdOy j datss dzta Gl loyo sH Iz 9 R ' THeAgd2] te1CO
d dzj SIsted ydzd n i jeddgOE®d lots td PRl s e dzis§ v 8 d B t
ytslsdtedf tsd¢ mddy®@d] sd HadSs »4s doOyj ddz"
1 ¢iBdzsC OdzQ&dzsk; o) L 2Odz" L Oy* .

[ 5BAslSm j &3 § sWidze * Is! MO w2 ts.udzhtf Jetge ‘s Q[ Qixts
"HdzZ'W @R Mde dzOdzkz ( Md dzz s’ H O &'Odz®,d3] 1
ZOdzz ( yofmistsls O, ORYf dz' szHn O, WOLO, Mm¢
fd' szwd s ibdly d &3 Qdmiass joxy d d&3d  § ° H € dz® .
C dz¥ Y Kedets d § ts5,dz¢ ) GeekQuijlsidiac d § 5 dis dntidzd § O d o
toed f ts(zeddtpdpdE @ Iststc, HAW jte]j dzy’ OGS E, HiEA

fsmMszf O ls: dzgO J e, 1z ° 11 yyudzdi20
OOdts’ Wistedsd L o' HYitseo Hdeddsd  OwBOd3]
OHSE ' HCdz¢ yj dzgdzy G j dzj tOBEBGH Ok Rl |
& "Rz L LOHOMGs: OW®fd skZHBE. wkdg
sc s 11y f OMmd e dzd 2 gels wOlsdsticd {f s Hze ¥) izt
Oy' 2dzd2.vff ‘offf PdaCelzO W sdz" HY j dzdz? OCIsd
et wetsMmls® odMmlslkzy O ¢ j dzj tetPts dzisippfit] ¢
y'! tsdiikz odf OHC Iz " HC dz¢ yJ dzd 2 . [ Odz' fnd ¢
teSL tcOr Bz lS2vwe BIjdO Wi dzdzls' © OB d&z' IskHd,
shdzatso odd3 tw dzd - O dz' szH dzts @ 5,
MitijHdy 5Co90OHBOISdyYdesets L dzOyJ dz md ¢ dzO dzt
fjtejHOE ! MW dzO 1¢, HJ LO tjLEzd IsOlsOBi]d
CsjiW" dplsdzd Mda'daOslaZts ', 0 f sdz@&JO* s Mw W st O
md ddzO dejtcod” HY o z@upfips " C g L Oy pakts s W st
fmils O dzH Otc® iz 3O d3 iIsy 20 L tetsBdilsd o dMmdetso t
OClkdodzsets yd § OfMdo desdtis wtiskdits it tizdzelsi dad S ¢
mMazzy d Is H dzw o' HiBB Oy j dzdzv odnrn’' Hdzd R H C
' HisBtoOY j dadaw tojLzdz! sOIskz tetsL ' L dzO 9o Odzdz
kted S lsdz® OBt f oW BsS kzIsdzO.

1 Of o sdetso OdzO MistekzC sztedz® M ARg BABVIEW dzO
2.1  OctOBO o' tlskzOdz dzscEts BOC(]Hs Iz te g tiiss) di

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
9

= Q0 AgnIGa

Figog =
& O=

Q—



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

fjtcj HHdoadh"VI EW, L 5B Oy j dzOkzsd® ote dshzdzColzl ' 2
tcJ Odz' L s9 Odzs L O BEHSEdR®E 6K N ojbSemt tayjfe L W
CstedMmMiszo OYyO L OHO¥ Is! MW L dzOBygetEAZYe oG R iH gl
¢cRockerée ° ¢ToddHlfesod@iOsdsse tc WaIS'tc di3d dzIlE s to
' HG dz¥ g gy &S dzOH s 57, " s dusiddifdsidzs . dedd B
6BB/L rec r 6BY
Daza °]> b Simulate Signal 'leference(d)(]'
LS I e A 1] == BT
MonapHicTe @ _— :EI.ICI‘inInCEII‘.CI
@ LUy i ’ 1
AMn:iwa wyy, B CT? » Reset Signal
F‘:. 8 D Koed. nigc.
Max pi Hfizap 1000000
b ()
Bua 4oTMpUnoocHuKa 2
BEBK BA BB

tdMm. 2. 1 OcwOKRO o ©lskzOd dsc o BOY jols b sy d fk
LabVIEW

[ dzy 8B tcOdes B dzsEC ¢ Si mul ate Signal Exp
® HBERko O' stdpgtye 0 frHAz C sz tcf OdzZCatse@dzs L O
Bd&zsCkz c¢cUni form White Noisee, wed?2 ¢6jd
HtzBOLsEd Jjdzi SIstcduyudzse s Mde dzOdzz  ° h Iz d3ts
Functioné. ylsdedf sdzt mded ¢ d (JHAdE ] ety aifdydz
HEf sd3isG s B&zs¢ O ¢Ti me Domain Math EX
sBBIYEZzoOYJ &3 LOHO Is: Mw WhkdSy' "¢ c¢llzn' Ra
yslsdtdf sdzé mded ¢ ° o ' HBEkOO' Is! Mw L ®J sH 5t

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
10




205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

o] Oz LsoOdes L O wmEAERTAS¥p | J $gifite] i nd L e
Expresse ' ¢c Meane, H J odL dzOy0Os Is! Mmw
MdtejHdz SCoOHEGOIdyYdzy L dz2Oyd dzdzy Md 6 dzO dzlz,
wWCO o' Hftse ' HO' LO tBLteOrnkzdtsC Cj Wiy *
' Hlso tstcj dad 2 LO HEft®Rsetss dzts ¢ * ydzd - Wl
o' LEzOdz' L Oy" i seelasEos @dzdc2Nutme y § g td jnfig i ¢ a
¢cWaveform Graphe, w¢' d&O fjtjHd 2 { Odz]
CtcOWM RadzOdzo g~ ' Hdz2' H Odg

KopucHUM curHan

dopma MonApHicTL
* MprmoryTra | Aeononapuuii M OgHononApHuii
Amnnityaa, B HacToTa, Tu CKBaXHICTh, %
4 7 6 a0 0 60 40 0 g
Ay ! N 4 Ay !

3. 7 30, 70 10 100 30 70
2H | -8 20~ e L 4 ~ 20~ \ -80
1~ ~9 10~ ~90 J 10~ ~90

s N - ~ 1 1000 s ~

0 10 0 100 L 100

\ 110
y ';1'

95 470 4 40

. 1
Pasa, Lym [ia'eaHaHHA
5

4 | 6 — .

3 el 4 B YOTUPUMONHOCHUKIB
25 -8 Amnnityaa wyny, B
1T ~g 2 2,|5 B e‘d.ﬂnd)epeml,iamp |

0’ \1(] 15 ; ’ 3.5 \KOEdJiLI,iEHT MigCHAEHHA

- -
£)
A 1~ -4 !
¥ 05~ = ~45 ME}SpiEEHb BMXIAHOMG CUrHANY
- N

& z 10,41 o 10
[padikn curHanis

PesynbTtatn A
pobotm T
nporpamMu B
rpadikax
o
&
i
=
£
<
10-

i 12_\ I 1 I I 1 1 I [} 1 I
it corvan [ [} 2000 4000 6000 3000 10000 12000 14000 16000 13000 20000
Bxignwii curvan m Time

BuxigHi aaHi
BUMIDAHI 3HAYeHHA curHany
CepeaHLoEMNpAMNEHE Cepenrbokea, ApETHYHE AmnnitysHe
5 501 5481

PozpaxoeaHi koedilieHTH
Ka Ky Ko

1,08 1,08 1
CuHHyC TPHKYTHIK. MpAMOKYTHIK
a a J

{ dm) Odzj & StEdibkze@u@scs &OCjlskz Mmdflsj &g

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
11



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

Odzj dz! Cssfigbzo@ @sects BOC jkz Mmdie] dd
G e HMIsOo dzj dzgd 2 d2O tedmMkzdzS &z 3.
O HBftdBcEtss " dzlsz Isd o d@lzOdAs S sl df- dzdls;O
j ckzdzwIstste” o, 9 Ctsdz adeBtclz L odf OHOF yd
‘A dZJiSB.—.HtEdZIZ[.EJ H O dzd

o' Hf s9 ' Hdzd 8 "' Hjsdzjc®f deldaiizts o * ztsce ' Yy
gCOlststed) dzOH OB Is» Mw odna' Hd HOdz : 9c
J @ adstc Ols d ydzj L dzOyJ dzdzv L dg@ g faRdizlz ; ¢ tjsH
d&z' skzHd, szr]J tasPE dz} dzdp\dnocRciGME® i3 dzW ste 3Oy
HzO dz B tc O dats ’ W tstedzd , Mt sz® ez O dzGH]S oS
fiolgocuss Is d to d f dze fged & dz' s Olsdpy toWsts tf d3d dzQ azd &z
ROz o' HisSBtOY O8 Ist w9 C dz¥ Y dadz” d3 ' dzgH C
mdzts o CoddzO dz' L tcsBtsilstsL HOIsdzts s OCIsd
dtcdf sdzt Mdzd C O dBtsyj BLEIsd odL dzOyj ded 2

o dL d&zOyj dzdzw W istclizd Mt tztz s ts @ © dz! fipgtss” dzO «
ftow BsC lsdts’ Wsttddd LOfksyfsdsoOds od¢ st
i tej Hdzj dzdzv ‘ W tstcdzd . [ dzw Hisfpdz' H Y j dad:
tesLtesBdz dzd?2 9 telskzOdz dzgd?2 BROCjls MmdMmlsj dsc
MdcdzOdz' o .

1 Of tetwdgC § sSH Odz! h sy JsdzdzM s'dz’  ©B®9 j H §sztzdsts
tctsL tctsB dzj desets o' tolg € @dyj dzt EREizozlol @S jideAriF Is tf 'C
Jd dzj € Is tc d y dzd -0 Chplgderdzid|todgzO v o dzgts s vyd o H
o' Ldzedr o dH' 9 OSysfseddizddrt s dz¥ ffr@isydte’ dad. -

["IsjtOlktO

Q’ﬁ

e Se3o0s
—o.0ag*§g
T Q QqsI ©)

Sl

1. z2JjtBO ¢. o . t wiBg (dazS JRtctslls j nfdz' € B OIlsOHiZ.jodz]. €
csttedz 2 ykz£4e9,0 erO?te

2 . 1 2B dtc’ ¢dz 1l Ofm! Cso fic § Ols =BOIsY L OOV "W L d yd
dSMmy jted B3 dzlskz: Csdf 66 Isj tedz o dd3 tos o O dzalVievel 9
[ smMCo0Ocyr [ s€2,6420M0.5 to.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
12



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
Ll s164;681.5.08
) {ros Lw.zldy v RE w. 1.
(Jrsuvg it riwfywyrre sffalfltgsg t rrr11c U0
[S51TRUR 1T ufAuhorwy RM 1 01 0y udr?

10y Bdz0dz' dzd 2 Isj R dz ydebd Iodg £ jdi@fn df ldsjdss Isuj Ttz ycdef
Wwe steW o' & tsdedn’ & s BosdkisyBa@dp@il.com “shantyrsv@gmal .com

I Msizify. " MOy w * OdzgOdz' L Jdzj SIstetsS OteH ' E
SO dz0@2B ' dz'' h ' deWtstcdzZdOIsdo dzgd?2 Httsyjfm lstcdc
sStcOHdy' 2dzes o dSCtsdzlz® Is+ Mmw ) ysslsdted JjlsOf
tesL " L dzOo O dzdaw ~JOdEO Cals j tg g ] dzp A3 tcr 9 O
f OtcOd3j Iste’ o ; "delsjteftejlsOyt W ‘ ¢ dzofmd W 'Q
Hisfdz" HY j dadgv o dH ' dzv & Is! Is tc QOIs;GtstG’ [
[ s dz’ Iststcd dzG j SBIH dH SOt HAy Bdzs G * q’QIsth
WstcdzsBeo @R sMmdese® jdzj SIstedydedr ftesyy M’
"Of OL tHdg SMKzU S  detg dzj S Isted ydad 2 VE dqocnieqikz’ o
fsMmisjtejyjdedew MlsOdgk dzs Hdded o f Ee3GY OB da
ftoctsBdzj d3se o dBBtolz il d B3O dzs s tiets a3 lslis@ iz
fsBkHtso s jdzj CIlstetsC Otc H 'day dztisds' toyfdgOtiwizy € edp L ¢
OdzOdz' Lz fftcd LOHOdz 2 HEMistse ' tp dzigigls dzdaziz |
6§ X deds O dz tepiEk

1l sMisOdetso C QP j IsGH Otp'twBEid] H'Y j dadz? 1t 'd3d dag s ff
9 On W' L dydzts ctfists Bl tOedfls Opjde jdfdistc 8¢ OteH ' 5G
) Myshisited ] dde MisOdalz dz¥ Hdeed tog ) B 3
I detse s yomkz.
dz' sOIsd HtsMdz' Hp g B ISPz Gelstl. de'siBl€'d o ° H
FC Btodjuydzss OCIsdoedz Mils¥ Mjteyw L O o
Is OdzOdz' L2 YtsHO st mMw wWEC o9df OHC BO (
mis d ydz nOteOCIsjtedmisdSd (f4tehd?2 IsC
)

¢ T

“O“‘="= s“—-G)’U’ 7}

z
q
C
d
i lstr]W ) yofm' zO ' digs j tedn@ dZO H dR1Z20 dz
ts H dzts " delsjteftej IsOyY” o# s © ¢ depdp@dt ' LS
sMseabkzs s MWw IStcOHdyY' 2 dz2' B IssH BB
1 HtsMistse ' tcdz' tejLizdz sOId dzdhj L O

i Mz o @@z " @zpPds tadilz Hdzv " Heodh j dzdg" H s
Z dz' Is OO'dadb dz' 1L dz4 stcj B O oS¢ tsdzzo Olsd o)
COtH' Bdzse ' Yydese s fftesyd miz, htsB L OHtso sdz! «
sO JjtetsHdydesfmls' dzO T dzlsj tco Odz OdzOdz' L Iz
Bs'ds sted dze Iz, w gt dzf Ctdlsdyds HS EZdoe

OHOfIsOY" &, H dztzO & Qdelgjos| g0 & (Isg |  tesB dz d3(

yofmtse dn " dzlsj tco Odz' o sO Wtsteddzo Odzdz” d3 to |
Md e dz0ldz' &¢ d3ts o On W Lduydaed n Bdza®® ‘Odak0y jfdets y £
Yyomistsisdzd 2 H ' BAlsG tBdz dov t 190000 Y § dzlz o dzO.Mm s d
AjpdMmizo ©O° ytsteMmiss ™ o dedsts dzofrisdfte masjj lsiggfH * & 1S O

= =T

S
dz
L
C
J
Is
dz
g
Is
Is
Y

FeIror-rz3or
~F 00 GO

)

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
13


mailto:2shantyr.sv@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

) tcsB tsls L O &Y s fpfslasie tif iy . 1), weoO o
" idzz s yd e MCTdEOH tsdO WBedds' fMils¥  d3tsH J dzf  dzO 9 O dzls
9 "W L dHdeded dz0o OdzlsOy j dzt, Oz Sstedlsdzsd3 tsB tet
FtcOrnzo Odzdzv d3 o s HB HBMIstse ' todzesMmis’ o] L

Bmox
LenrpansHuit @. Apantep |
bopuyBart % MPOLIECop inTepdeiicy

BiIBEIICHD

Bumiproeay ryascy —J

Moens
HABAHTAKEHHS

Onepaijiina
CHCTEMA
MpOrpamMHe

zabesnedeH 1
Kapjiorpam

[Ipuknajne
Anamsarop

[
[
[
e

Poboua crauma

| 4———————— ATOpUTM HABAHTAKEHHT [4—%

3

A ) A A
”ﬁ"”L’"‘JS‘“‘}‘"’ Monayns

w l 3aXMCTY
IR R R Bin

. hépex—xaaam‘mxer—rm

tdhr sy smisj o]y dzdzV o s @ezlr O &zs &z@ alzd dzls O § dad

o' Hdzd2 S OteH ' fsdztisaf yolpd I Hs/EdllE Y b MMy J &j ¢
s j @@ dnj deMmstc’ & L @8] -Bj ldidsHOfdgHE e Is[dzad = o
Mddzj dzgd s tHdSf sdz® Mdzgdr © HO jHjda ©° H
SO 24D j s fasj ko Sty 8 5! MW  HE fyHWQeEs! & v
dzls t6 O dz! dzd 2 fueehy By z @dQdr gzv f° Hodh
SHEZGC IS dde@ag g C s daiz i tf dzR) O devdBY z dz' Mded d3 M ¢
ROdzz o d a3’ tc¥ p PlHATAY s W AHANROMEZ sSLy B ° w fStS e Hsds
sfdz’ Hy jdeda? ftod dzOo Odzls Oy j dedzv =7 o d € tsdzlz

I dindzsd CEsB s’ o dC 5dz0des Q@AMDES & dzig Is 1 ez 2
9 b Rswioifls Oy’ @O dsiiady . shdass' od§ tdO
IO tetsf sdztso Odets Otern ' Isj S Isktolz (sOsh Pz ks jo ©f Js ¥i3]
MsOdzze dzs Hdded o EZdkssoaOR W' Ldydedr dz09 Oc
1 d¢ sdzQudissndz' 1 Y § dzdzv Odze sted Is Bz W iB 29 j o o
o' Hf sol Ofzic s dzso OdzB s Q@isn TdEINS Q@A O " .

]
fts
S
i
Yyd
i tc
C0O
H

[ " Is5jcOki©O

1./ dStaSadf ! “sjter o WdLdsdsedd: L. Md®dcno
383 f., dd.

21 jdg Ol Y., ldemsd ¢. 1ids O ds?2 FdddlLd
1989.i540 f).: dd

3.1 . | [ bt @MCCiad, Is dpdzmiS. 2. S dzj ShicSf@EHEBGBEBOY W

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
14



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 681.128

sogt | el et fras .6
IR wt Sl ¢y twlyclwfwmpdpubw )
JRsitRHv¢11cI (ywussfw R [ R [ Cc [

1
We steW o é:tsgtfscfnleﬁ ‘bustemBi@gip@il,com “faksivt.@i.ua

Il M. &3 M CSsdBBz etsMif sHOMmMIse sd’ 90, L
tesL tosBdzv ‘' Is! MW MdMlsj BO tetsL di3' M jdedaw ' HL
oddzd ¢ O fHtotspdzj BO odL dzOyJ dedzgw to° o dgv Mmd3"
Hdzw Hj G dz Csr [ztcdz0 910 dagjOls) g sdzday f lnNfigi3'IsusO y ‘B

1 sMlsOdzso C O dicOR YS! L OB O OMdMIsj disd H
tc' odg" " HLjBdr Md3' sIs* adr Etedz L odSCts
LOMssMtse z* Is+ Mw fjtcjlse stcj dadaw o dd3 tow dac

JtoB)dz dz@ Hdzv BttsBSd odL dzOu;dz,de

stcd Missozs Is! Mw s JtcOlststed dzj Yy’ Is

lstGszdZW fsodz Miss Oolstsdasdzdets’™ M
mMismdz' H.Y J daftals” tc 06 Oy " odgw o I
d WBzo d eBozte 9 Odzdz? SO ff jtoj HOY'
O odd3 tcs 9OYO t' adgv Bktedzed HEO* dz0fmis Iz
d ¢ Isj datbhatsBtemftr dobile Communicationd3ts H z(GSM),
s9 fjtcj i3d € Oy" , e js g dzv lotGde W dz@ § tc Hp
| so stcs 9 O istc dz@Yf to z AKX & A3z dzv Is ts 16, 3" ¢t
| y 56 Ofy" dgdav .
sdetsdzdz’ Mils: MmMdMmilsj &3 dzj 3 dIs! o dzOMmdzts

ydoedls: z e fjtdWjt' s, s MmMdw Y
Fdzs B&6tc®C MdMmlsj di30 &GO’ smMsedmisj Y do
fMils ©eo dzj dz' ygwictse Cdzt y' , OBt f jtj d3
BsSHEZ&EOISYdCO t' adzv SO ¢(hcglhdgstcts ©®OF
sd3' J dzj e ' T, B3 CtosCtsdzlstesdzj o ff j toj
wed MmMdedzOdzz { j toj tc d sReadiddmie ,Clock ¢ jtc s dz® s
dzdzd € " 9 toj Odz' desets yomkz) .
tso dz HOdzls,) MWGSH s Hilzjdas OsH s Mj tce j O,
My odd3 teWw dzO o' HMIsOdz MmOy d CdEdy tai' Ood
jcOlsztce® o IkZtodz , ZOftczc O IsO Mmilstelz d
Oz stcdotsed ftots ik, MisOdz L Otew HL

o dJaz'zO s dgj dzlslz L Of 59 dzj dBREY M digkie) dis IstxCd3 «
minde0dPS stcd Misso iz d3ts § jJtoj - . JH YWHGSHS fipls)’ tc BH
z Is odCtstcedmlstsolzo Olsd M o j teB Odz' dzg' ]
tW"HC B Odzd s C dzOM' o j € 98" g Qzbg" dzlsdss mds] tc E
) d € 9." pduz] dflsjdasfiisle tstcj dzdzw ydn H O dz
Go ' MisdydzO [lfizf dz Is& Pdiml WFfjdglzO L Of ®.o daj-jladals
>|0[d20 dzj W' IS¢ 5’ L gi={iagtsdz’ d3@dz’ daaityj td2 fef
f sdztse d dzd OHMf saztbdzd dzO O H s a g § dzgf b j f sdzis o d d
A dOC i d 3O dz' d3E{ T1H(HSOP andd@ T2 (306900 mm), T3 (9061500

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
15

1 Oy’ 5dz0dz! ded ? dz’ udzcb A ody o jofildp dhlsiags? U Celphifls fids]
ts

(
9
L
L
d
H
v
7 d
]

g NNerFr-oQlia— oo
Q—N’Q,(D_\CSEEUTQ—E&O-IO

&
- s&qmggzggiﬁww%q— Scgo

Q& T =

Sn "

§ RSENOTO-O-F O
Q=

TROTITRAgG FIow

&_R_ﬂ@w =



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

mm), T4 (15002100mm), T5 (21062400mm)} H dz¥ tsH dz' * ° ktodad . !
WizdeG y' 2 dzOdzj ) detsiyls LOMmstsMtso 2z’ Is! Mw OdzO
ljteq’ Yy' sz o cOntsolz' s Mw offdzde M ' dzi detsfls

‘ o' H CBdz stekz Md3 Isksw W ts to
dzOy oO* fdtdn’ Hdz -deasdQEodd g’ >HJ s jteEy
N detsyls L d3 dz¢ “ Ist mMw o' H 1 Hts O0. 1
BOIsd ' " jdedzgw ftots s OH Odgdz L dzOyJ d
OyOlsdmw Is* dz €d o jteBOdeddzd 2c CEtso jtalg' L
to® o O dzdz" L dzOr sH dIs! fiyw ) f-Bdetg >t d de@zal3c
teh Odz' dzj o' h jdadgw ftots o jtocB Odz' dzd 2 f
q C
s
)

o
&
Q—.
X
&
7]
=
7}

&FOOQ&G

Y dzOdzj  dztsfls * .
ud Ctsdzlstets dz! dz' COtlsd, €
j Cztcdz. t ' o dz L Of 59 dzj dedz? s
) o, cOdzy 28 Is! ode ' lk
) stedMistseo 28 Is! OWRAY [R]tc O Iy iy
jtcjHdz BEts to' o dzvfletiAs odg
L OMmistsmiz o AW dzOth)ts jz tf @A

qﬁg%O“OOQQSOQ

TG o

OWA= MafMin{Q(K).b J] |
H jQK) =S, k=1,2.19 OG0 BIQMAMISBI QP dzj Bj dzls L ttOL

[ oL QO DDGEEMNs 2 Lsﬂ(km:vmt{lw }zdzo

HiSe-UdfK -2t 8 j dz@ dz' dze a.‘lnf(pbs‘foWde Y we Qudzdizts ¢
trydmdzs .nid'ssdg” as ade "’ ¢ d

CShts MjtejHdzg 2 ' o) dzlztcdzO®Y § 6 gzj dzczmt OdzisC * ¢
&ZOH O Is! Mw dz2OCOL fHtots o' Hf teOo dzj dzadz? Md3" |
teded, L wCdr Blzdzd ftcd2dawils' HOdz .

l dmdesd tewSo jH ] dets totsL tetsB Sz MdMmlsj disd H dzw
' HL J dgdz’ 2 Ztcdz . [ dzw fted?2ipislsksikw tcd d § tizt
oJteBOdz dzO "N C OO L dzj Y' Is € s tc dgl edéxdadzin Is §
ZOdzj y desfls® fesojHjdes L EZtcOnbkzo Odzdzw d3 o f ¢
® HBdIslsw 9o L Odzj )y desfls” ' H C(dz stelz Md3
HOdzd » 1 ot tis'e algj dzts i ' HjC' dz CSsn BEZtodz 9d¢
izse' €d, s HOBIs! dsydzde Mls! twBtslsd L ¢

[ "Isj tOIskztcO

1. Yager, R.R., Nguyen, H., Sugeno, M. & Tong, R., Theoretical of Fuzzy Control. John Wiley &
Sons: New York, 1995.

2. Yager R.R and Kacprzyk, J The Ordered Weighted Averaging Operators: Theory
Methodology and Applications, Kluwer: Norwell, MA, 1997.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
16



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.311. 25
1011 bl &,

gf1cYyr¢ grev(f 6 Jc rRIJr11C vo
¢luf1r{fr{evw IR wiolufwpuvicwlly @ wppwf 1 w
1 Oy’ tsdzOdz dZdi’ 54 nde Ydzpd " odg! & i@ of lssjdds  Isy) Celedtz st
we stew " & tsgednt & ts leudpe e guzd.com
r dzv o d d3 tGBaOuG) tc' odgv Md3' Islsw 9o " HLJ
Qo ssdzts d3dz' M ls ¢ fnq’fnb;o30[ h sHts d§ da) to d =HOeyk
tcsLtocsB Sz Msdaw Yydats® md milsj d&3d , C sCtc] dzd -
Msdew ydzd = § Odzj dzj 2 O Ctwdh y® Ektedzd.
1 B misdz’ vy J daftals’ o 9 Oy to' adzv o Ektodz i tc
MmMdMmilsj i3z k2§ cOo dz' dzdzgv J dzj d3d dzls O dzd , s O ff j t
wWetsmils' ydodzj dedzv o dd3 tc¥ 8 OYyO o-f & tieic dfzfi 16 vz E

10000 mA. [ dzv j Ctsdasdy’ f smis OyYo dia2" o dp@F el
ftcjJ HMIsOo dzj des € dzs y' Y dodzj dedgw, wW¢C° Cjtolz
[ d&zZv HBHOILCtSo 5° Jdzj e’ ", 0O MOd3y L OteW H

MdMmlsj &3O, WC O MSC dzOH O Ists dgle te t& dz jIStds /)L @ftcte pHubizda® juy ¢
Hdzw € tsdzls tc ts @€ iz dgiimyitedtO@dD dzj dd w1 f sdz' C 8, Mls
oqdCiasdz WizdzC y* ¥ X do dzj dzdiz¥ th P Jz b3ty s s 5B 9 tc HzB if
ftodL dzOyj dzd?2 Hdzv &L dzOyJ dedz? Mmistclz Bz

g sdgv ydzO f Odzj dz wog dzw MsB s &zOB * t6 '
tgisLd39t;515d§mm95erBV>1dz1s gl fHtojHMIsSOs dzj ded 2 |
9 dntSH' L ZzOHE BHdtets L fts dgv ydzd n f O

f tc Oy L49(3Isc{ s\ oof frHsogtdshedtsiads) froftl2 [-diffzIs € mdRtde H Iz
Zf tcOo.dz' darelz QlSdZISthSdZJtG kO dzOMmis 2z dz' dzwe dzt
C s dzls to ts dz¥ 9 n  Hdzts’ 2Ot izl §f i3 jlstadls z & fiapd dipl
Isj i3 J cOIskztcdzj o d dzd & O dzdzgv

1My ftoj HIMsOo dzv* MtsBtss ' dgo jtelskzy ydrail- s
to-rail. I Odz' L 114 fiJwJHOEIS! MY HEB d Sl
f sHOWR RN OCEBzdvw ststcO.

it sLIsOh soalzo OIsdMm: MO f Odzj dz' BlzHEIs! dz
[z tc dats & . [ dzv CtcOh sets M ted?2 d3Odzdz? s dav y dzc
Cklssdz o L Odzj ) desfyls " H hdttslsdl]. tctzsL@§ hv
fnd Misj 3@ B IzH js e L' d3' Mhj AESADOMNIES ] Ists  H dzv e
CElsO LOMtsMsakz’ Is! mMw MmMf tetsh j dzO W stedzlz d&zO:
CtcOHEM®] L Edz' SOl MO f Odzj &z BEHEIS! {6
f ' H CPsthds dRo desets Mfted2 dav Islsw misdav ydzd A

rdzv L OadMmlskz O BjLYfjSCd §0Odzgj dzj?2 o' H
fs5CdzOH jdzd?2 OCteddzsej MEdzts, Mo ' Isdzsy tetsded

Il dmdesp gL Edz sOI tetsBtslsd ° Mlsatste] dedew o
f e3¢ d Oolstsdatsdizdetsmils® odd3 tc 9 OYO to' o dzgv

[ " sjtcOIlskztcO

1.v.102 %) SsdhstkzCyd?2 M N ddnd Gd Oddid] ds
stdzstfiz0: [ Jw,1979 &8 .

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
17



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.317.08

Tourfrlu?2s™ yoddét 2odJrRzrRI f.[.

IR [ s T 1wl ?27rB JITRIfWtIIO[?21REBE 11}
V2N I A O R P I U

1 Oy’ t5dzOdz! dzd 2 Isj rmdz ydzebY " todg” & jdt@fn df lisjdis Isu Geigtlz ydaaf

We steW o' & tsdedn’ & s wits viasdevsia@ukr.netmykola. pavlishin@gmail.com
I Mgy’ dz¢ © Y lstsydetsects MisOdzz Octiic] Mizts!
256t TL d3'oddy dzd o t5¢ ‘ OCIskzOdz! dzts® f ctsB dz] A3t
W stedzOy "t f tots tcj Odz' dzd 2 inds ‘Oulzzd @y i@ 18)
ftesyy M’ Wistcdzgzo Odzdz? EZftc@Qodz' dzl! € dr IO Isj
t JOdz' L Oy"' w odd3 tes 9 Odzy dzd n ftesyj Hizte
sStcOH dy"' 2 dzd o3 d3d stsH Odzd SO L OMmMtsB OBz [ 1

" steBOY' Y o S BEGHE KOGOMmGse ' | dzlsj e Odzd
MlsOte' &jlssnd ' LOMsed &0 siky lddsO s 'ss R
Y dzdz' Ml .

l otsB dzj d3O dzd lsfrjlzuOfr]dz,J dzdz" B3j stsH " o tcj O
L O2 B3O Is+ Mw  [sOC " fteseo ' Hdzb ydodz'ls,ydy fzv dziL tc
Il zter ddz s. & . , JQJtGQdZOw . ry., sbOc 1.

113fnls®dztsa§(l)lsh OO tjOdz' LOYy v dOdzsL Ols
odd tos 9 Odz' dats’ Isg:dz, Cd Hdzw ditsdz Iststed dz6 Iz
et @y dzdode L A3
s @)

tdLEzdz sOIsd dz ydas g C oz dzd 2 Oz dz' L
G to ts d3ts dz' Iststsc{dZGIz Lso d3 stesdzse ' ydedma = Isy§
Jmndz ©d SO 9otOR kz9o Odzdzw

O]
odd3 tos 9 Odz! dats’
OC tots di3ts dz' Iststeq’dzclz O MOodj: ] tej ko Ofglsizw

o' HBBtekZ s ~twkzdisf B8 OLUCfijme," NOIsGOd
oditstcdmlstsolzo Olsd oadMBS sBsB-Odz® diz L lis | + dAz dgls
stz Qo lststed ot sdalzs Is+ odCtstcd MisOIlsd B
(et L& bkt ls! 5o sEsis fi29¢ PdgPs® sk &GOY dz0
dd3' .o 9 Odz! dz' f ted d&zOH d H dzw odd3 tor 9 Odzd
jJojHBsadMh O, otdsc@®hls' IO Ctdzyj dzlstcOY"

J wetsfls' ftod dzOHEZ H dzw o dd3 tos o Odada” s
et sdzlz* B o dSsted MisOIlsd sjtocd3tse ' ctetsdzj Is
stoclsOlsdo dzesets o dd3 €6 @G ® tcq hdz@PJsdgls tf & 'dZO H
[BdHO9 O {fteddzOHd WuzjdzC dp’ GrdzO Wzt wzdz’' ,L OC ° dzyd
teddzOHd L yYydWttseddd o Hdz S8 MBGJdcEOdns
] 90)3ydzdodds Hdzw ° 5 totsL 3" h j dadz? dz@ € o C
bdzestcdlsdz tesBBIsd ISOCtets oadd3 tos 9 Odz! dzets@
' fydzw o dL dz@( fafadzy L YO s H Y j dzdaw OCttstctsB t
odzzlstc’ hdzg f OdBOWIs! Bstelssotsdts 3" € tetsC tsd3f
OGtestesB 55 O ftcd 26t L Oo d MOdadz' ) 9 ¢
fjtojtcORtsoOdedr f OtcOdBjIstc’ @ OB tojLizdz IsC
fJ tcjlsi'Omw 2O BOLBoOL MlsOdzy" & . 1l j ! f tc

9
s
]
]
]
H

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
18


mailto:1nina.vasilevska@ukr.net
mailto:3mykola.pavlishin@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
JIste’ o Istecd o O dzj B' dzt h j 5 MmiSkd
5 9 Qdadzgy dzj f J toj-2[8l.z¥ Is+ L d&zOyJ dzdzv O,
sSOCO hoaodHEBH' W HBLOBAY' LtesBdIsd
ovd tedg@Hlzd yd i3 § dzsh ORd ° fted EdRtse’
Yy dzedr btsy$ 0n By 20 ftetsotsHdIlsd yj to
ek LA dz L dzOyg dz oid W3S tcd B8 @S dzder O
Cs SO MjtejHdz SMistcth &g b2 dzYf tc & & tztizls z
odd3 HdzWw f dzOdzlzo Odzdzw Isj ted3 dz' & toj Oc
dzOm ' dzdz¥ SO LBdteOdzdzy otetsy O [ 4, E
otst thMteBdzde " Mis¥ HOds ftsfsLdy'
w'odgy dzdh j o dd tevsled ' adzflritc QED {Histitg
sMsBdzdos 90y dkzdeots LtsBdIlsd ISOC’ )
dz’ L j dgdz' , O LOSCtYy L HBOddqdizd L Ols
O dz' ) CctstedL Bdzls Odz! dzz f dztsh d dzkz |
sO¢ts” C' dz SsMis’ MmMdMmilsj dgdets’™ ° dal tst
sy ddisd f slssydzd?2 Mmls Odz, Odzj
d smesdde s o St Gl Cys s o Eefissoddp!
‘ Is j , h tsts5 o g & ds'totd tds @dizdats ¢ HsO € tist
stc 9 Osd BOGCOLYW OCIsstcdzz B OL E L dzOdz
teso JtesBdzd ylsoa © o to' L dz Ofmls tc s dzts 38 dywids d
toj ¢lsOYdzf tcOo dz' dafp! ¢ tc' h jdedz?" B8 9" H
syjBRZELdsdse " 2 fsm' ok Is© L B J tcOdzadz¥ z
dz' skzts.
dmdzse § PMistsmiz o Odadaw dB3d sSsH " 9 Is © L
tcsliisdz’ sstcddzclz HisL 9 sz’ dzj " dz2 €d oy
s fssydd?2 MlsOdz Octtstej Mz tafs yodzdddj= 'L

~

bdzs' @ o CtobSomlstsCts ' 2 fjtemMfjClds’

O

B-dodaa@dsa
Q.UT&-OW“—'H&

REO{ & O

EessgFgo

&_Q—Q,(g = 11

G O NH T O H
FOSXFGTOOGS

q
dz

- I
"—. > O X

-ggw-
(O]

Q&

g §fo

n3 -
7 =0

dz
‘s

¢

9

NENOIED S O
FSEQA-NES T QAL O

=0

I’ Isj Ozt
1. dted dzzh ¢ d dzO S cotsHmisots Hts. o EBAHYSH
Izdchac;tsfr]q’lsu4158® ]J‘rp70
2 . -W sslteuz d3. 20 %eomt iMmgerli cul tureo [ 'y d&kGtetsedsC
OctoesdBsdz ststed dze Iz GEOG LAM. 2016p.
3. sOlOdztse [ dzj ¢ Is tc ts dz’Elfa@istreled2918BROE € ©, 2575 Ml
4. ] . w. steQoaykz¢ [ SCBdZS8e" YydzO J MY jwelsdL O OGtslsy m
CdemisdIlskzIsz  tots i dddifizdzd2yBiste @6 322091. 1
5. [ .1 00 dzd " ( dz, l . stt@o ykz¢, l. 1 EMOte. [ jstsH tsd
LOMtsMmize Odzdz” d3 BOIsj BOIs d ydzd BBj stsH " o i dzO dzlz o ¢
tj ' MseOy' ¢ Ooktteh' CEts OO dzO Iso' tc ~ 38363

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
19



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vr s 61708 3
I dour[ 1 w?.slh. ¥ o) RrRIZ.RA.
Yt davdrvliérrve fdrfRIRM Y fJw sud v
tryvf ool R Y JulYrTRM IR Wi ol ¢

1 Oy’ 5dzOdz! dzd 2 Isj mdz’ udzhH " odg! £ jdt@fn df lisjdss Isuj Ttz yckaf
We Stew o' & sgedn! & BiEvasi@yskgiukr.net “mykolapavlishin@gmail.com
I MisgflssH ftesc-dgigL Nl Bdgdzs HBMdz' H Y J dedzy 5
Mfcw o Odzd?2 d&zO LB SEZ (tosecdsL z. ] r
ftoesedzsL o OdzdzY , 9 @ &zfs to df fMplOE dstfsylsiztstB) © s fixdazis ® ¢
3 SBH " 9.

[ JssHdSC O { totsddes LidatCxydedy’ s M j y 0Odz' da
tesLtesBCd CtsdzStejIsdzdm ff totse datyd’ o030 IS} tagfRIstw/dy
zZse " Yy i jtcOy’ v, M ew Bso OdzO ddB fstists Jk:
tcsL tocsBCd [ BlscEdetsL ' o
1 © mMiskzy j dzj d3 WistedzOdz' L Oy"' d3J Is s HAHO
WBled3Odz' Lsea Odz' SO " dzskz’ Isd e dz .

AStedB3Odz' L s Odz By ssHd odStstcdMmisso ze Ist M
ftcs tsB' ‘' Cl ftoscdasL zo Odzadzy  dzts fifdldsj' tc, 8 Ofs frp
e’ Ldzdr WOSC kBt 9 BEY RO BYdmMOId L O HEF SC
wdzls z * s3] dsdz'H LOMtsMso 28 Is+ w IsStsH ", ¢
OtcOCflstigtc zrsB 60 ° CIs JtesedetsL o Odzdz?y 9 " HMizls dgv
OtcOfaldfjdi] © W OC Iststetsth d AP lezds ) dg@ ls jsdz0 Is d y dzts .
ANBted3sOdz' L s9 Odz B ssHd ftsH" dzwe s fyw dzO
3 H j dzt 9 Odzdzv .

1 sMisOdzso CO s @EOY'W.j SIsdoadzgdr d3j stsH ™ o  {ft
L3 dz MlsOdzz ~ wlzdzlskz LO tjLizdz IsOIsOdd i
BOIsj o' Odz! dzd OIstcOIgOMWO0 dm t6j Odz' L OY"' ¥ .
tdLizdz sOIsd Hismdz' HY J dg'tc’ dsdav dztc dad @ s BA O dz
BB IstsH" &9 HtoscdetsL zo Odzdzy [ 3, 4] L otOrlzo C
BOIsj tc" Odzr dzd~ L OlsteOls dzO "= tJ Odz' L Oy' 8 |
odte’ hj de@ey dzjfdedidls o dPh j L OHOY BfilsddzOdz dzd o
J SMstcOf sdzv y* .

{ S$MstcOf sy Yy dg\g IstsH ZOkzCsoatsEets HEMdz" HY J
f sh dted dadz' dilf dezOda i ~dz’ Isj dzH § dzy* 2, L OC tsd
BO2BEIsdz' 2 ttsLodktsl ' RELO [JGHLE @O 8dzO1
d3d IstsH mMCtsoL dets’ mMitej Hdz 5 d3J IstsH J & mt
zO2 di3j dzh dr C 9 OHKOI" 9. [ jistOC @iz jAsldsH,” oH t§ C WS
BO2BERZIsdZ sz hBIsyJ Jwd2lsd B' “ Cls, wEghts
Is* 8 haydH C " Miss OB 5 fted MG tstej dzdB].dd, J IsfisB

1111

JEMmMstcOf sdzv y' ° HisMd Is! hdtesC s LOMssmMtse z
HJPMjo', ' dzJ 9d B3O0c O Is! H dzw tetsL tcOn 2
Jc{leth{fnlsOdzde B IssH' 9 JECMstcOfisdzwv §" " of pt
odfOHE" 8 R OtOCIs] tcdz H digvin dzfs © Hzdzts df' O disdfi=ate d

L ObCsg B dz Y dzO Stda jiejdzy' ¥ odS d&zOHOY' o,,( GG ®ayy dzd, [ GFPE CRGHETERBD flsk |
20


mailto:2mykola.pavlishin@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

Bl sz sG55 LBjto] qkzls! Mo ' 2 HEpEYmwY E OdRO
csLodo O Is! fqw 5 §d&Oodz 2 kO Clste’ ', W

{ sLcsBC O f tftesaEEiclE 1A IsHss 2 dz@2 di3j dgh d = €
glzls! djlstsHEz dO2dkjd dr Co9OHtE©OIs' 9 { sdzv
"Hraddzjd By oj dzduyuddzOdd, "t Mmfshisjte’
LtcOnzdzC 59 9 J dzd ydded L dzOn tsH W46 fipwdz™ tiztl
jdisy . vyddz dgjdzhj o HMlsOdze d3' y WOCIsdyc
3 B ' dzh Isydzd?2 ftescdesL, §tsBkzHBO Oded?
tcsedzL o Odzdz?y dzO tsmdzese ' d3j stsHlz J S MY s
JstsH  JOMYsdz dzy’ Odz! dzsets L ¢ dzOtsH Iz s @dztzts
jJHdz BimMstcsCtsodr ftosedetsL ' 9. Il " dz fted?
dz f jto' sH off jtoj H. Btsets shdatsoe dz fjtcg
dzd o " Mis! B AW HAcde@OE 'o.d ="' Hdzs' ' dz
LicsBC O ftosedesL z LO HBY A ts® d3j IStsHE
j ssH CwoLdedmr MjtojHdz =7 sHdeddz L N d:
so dn teWH' 9. 1 OMmMssmso 28 yd Yyd 2 dzd Is
d o O dzdzv ‘ slstcd &3OIs d L dzOyJ dzdzv , 9" HY
HY 2 B@dd'Bsc s ¢ tso L daforO di)jj tag® dis thdzla, O fif
ddzOr oL O d3ddes f s Oh O Is! Mw o dff OHEC B¢
jdz ftescdetsLt fwsoddzj dz d3ZOIs( dmsCkz Ist
Is 0

H

OO

g:ofmq_m‘wo%-—rwj:q_%q—-gq_m
“FIRRRICEXOF

5 0x90
NG &

Q7=

©o— N

3]
jtedmisdCtss . wmdelz® HJC' dz € M SE
dzv OB fMisdzs Isdz@ By' dz€ O:

2 V)
M:E—F—ﬂ(n
Hiy, - WOCIdudzj L dzOyj dedz" H tsyfp dz'toHsy. ee0@ datsias

L d&zOyd dzdzv HtsMdz' my g Ddas ctis’' ¢ de'dd Oy oOfmtse s ts
g jtojHd" CoOHEGOIdYURO ty' dzf O:

\/Zn](yw -v)°
5 == . (2

n

11

ydd Bdzdy ug Hts dezdzv f jteh d2 IsO HEkzce(d:
ftesedatsL Iz

l S tsted MlsOdzdzy Wstedszdzd (1) sO d&oOMmdek
Isj B3 j cOlskztcdy,..y tebksdzlels dzw ° tesL tcOrlzo Olsd C
Isj B j cOskted ~“tkdzlsk o CtskitshMistesttse ™ 2
ltcsedetsL Zo Odzdzy sy dzdodm L d3 dz Isj o3 j cOls
d SMstcOf sdzw y' ° L tsBteOy Jdets dzO ( dfm. 1:

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
21



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

tA b,
/;._’-ﬁu_
4 —— e N1o0:
///////i"'.‘-—"—
3| 2777
2 ——
1 —
e s

tdfMm. 1 [ ©O% ¢ foscdsL iz Odd® By ddodn L& d Is,
jCMseOof sdvy' .

lted yY! BBz MjtjHdw o' HdzsMdzO § sBd &z$ O L
csLtcORBo0dz0 s Wtocdgzdz (3), daj BEHJ ]

L3 [M.loo], -

i-1 Yy

l dimdesd € detsB tsls ' fasdel HROQAMOd 22 BjIstsH ' 9
L 3" dz MisOdzlz tsB 0. Slistdzts oH jtHnjdez H YHj =gy H Y | dadaw
fjtemtf jClsdo dedfdptsdsfelssz s @dzdzy L 3" dz Mils Odzlz
fclssydesets o- 3B lss@dzge? Mistc OFf sdzw y* -

[ " sjttOlskztcO
1. [ .1.1d EC. ¢f ibtetsdzce ' ydai L OBJ L j yd dedgv

d?
G—l
h

0

50 &) lsttsd
2. [ .1 09 d
L Ofls sk o O dzdz

Y
w, ~70. 2009 te.
dz, l . dctcOo Ul SSH SlizieE MO Htsfydz' H Y § dz
B BOlj BBOIsd ydzd BBj stsH " o i dzO dzlz o ¢
tej  MlstcOyY' 8 OolssteMm! CcEts ftcOo O ZzO Iso' tc ~ 38363
3.1 .| o] d3j dz€ t5, S.sky, Il . [ s¢" 2ykz¢, [ . 8 0dBs2 dz
ok tct 9 0Odzr s.71:3211¢pudn. 2015
4. 1 .| . dlsddes €, 1 tosedesLzoOdedz", sd’ o: ¢[ OC d&zOk

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
22



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 681.518. 22
Foar[ 21 1o, dstrelyrrisd ¢. ¢.
o1 O sTourRYLJW T upwYddg ws vLuavul ¢

1 Oy’ sdzOdz! dzd 2 Isj mndz' ydzed 2 Edalf sgzicgg B glzls y dz65% €@2° datf
we stew o' & tstedd Cas,etsu SO dzO, vasil yevay!l

Il MsBYfsyd dzOe yqd L ol a9 L OMsmizo Odadz

ftesyjmM' , s dzdeo © EoOcO ftedH' dzw &zOMmw Gt
O ks &3 ¢ todstfz' s \Usjjtdasdlz oo diE sted Mistso z 9 Odzd
L dzO dg zydz o . t Odg' hj € tsdzlstcts dz L dzO dg f
J &zl Sstetsdzgdzedn  BOIsj o' Odz' o ' Isj Mils' o, 0O L
BOGOIs! sa WEZdASyYy" 2.

s zO0fmd ydzO Isj stc’ W Isd Misz o COeddslzy , tctHiz]te ®BEO
BOIs j d¢3OIs d ydzd 2 Of Ot Ols, ftotsL ste’ Mis! ' W
fteddeydf tso dzj Hisdz' € d . 1 8¢t RO, Isj Mistso "
stczH dets s L O9 H Odz ) Isj Mis" , O IstclzHdz
oditcsBcolzo Odzdrn . iz &qZOMdgydep H sdizj Stc' ‘
BOdz o 9q’11teus|3|tstzqtzl39®dzq’£ﬂ3ls>1dzq’aq’” hdzw 2" 9 o(d
L OMmMissmize Odzdzy MEz YBRNdets 'L ng’;tctsttgj delﬂsa;@r}jlslé o 1 .

[Mdzselzlz@o HOIDRIZ &3 H jtej~ " H © " H ' dzgHdC Olsts
f OtcOd3j Istc” 9 .
| RT dz0BOcOIts jWjiSlkdedzg "j IstcOHdY' 2 dzts

B'dz2h odimsClk Itsyds Mmis’ , tc' o j dz o dd3 tob ¢
LOoHWCd dBOBPKROBEE sdsiklz’ Qf OBk d EPESB”
Hstesednrn ftetsctcOdRgdzgdr ftesHEZCIS o, tojlsj dz' dz
ftcd tsLttsBY' IsjMmls' 9 L &zOydzed d3 IstckzH ts9
Hts oddite dBOIy BOIsSdydzdr dB@sHjdzj 2 odd3 tok
f so ddzdz' Iz 0oQd tHfotcd o dB Bt GMdaso dats’™ Isj tstc
]l sMisOdzsoa C O 1 L GBHSB'ls. ftotse j HJ dzts O dzO dz
Isd Miszeo Odzdzy . 1 dH ' dzj dets dzj Hisdz' € ¢ d&zOMd yde
LOftotstf sdaetso Odzts L Ofistsmizeo Odzdz?y OH O IRT o datds
HsLotsdzddzts L OB j LY Jydilsd i30S fd diz0dzdz@etlz * Hz¥ d
tdLbkzd OIsd HBMdzZ HY jdz2@ IsO L tetsB S (.

i sLtcsBC O IsjMmissoadr L O HOdMZ ‘' BB O
ftoslsj dzgj BBjdz" 90Oy dzdej L dzOy,j dedzgv BO° ]
B IssH odL dzOyj dzdz? 2tets to' adzgV Isth®@bts m;3OH
Is j Miskzeo Odadz" . ltcd odd3 to¥ o Odadz tc' o dgw L C
Isj Miskze Odzdz" , Hdzw Sty detsets EZydgw Wistediz' Is-

odfOHCBoadd Yyddesds L OoHOdzr IsjmMstsotsets f{f tot
LO MS dzOHdz Mlss , &€ O § W isfpkks tss W sy'© €'
9 ' Hfitso " Hj2 L PtcOrzo Odzgdz? i3 9 Octsodma C 5]
sjfMiskeo Odedz® sy j BEISd §f85%"e 0O Mdskoy' 2,
e &ZOHdzd2 IkjMmls ' -WcOEBHupLOsD  yhEE g 0l
LOBJ LY J yd dedz? B3OS Md d30dz! dzts’ " daW sted3OIs d o dz
h 5B md tod H dgv ¢ dzOH dz2" Mis! weOo ftojH' W

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
23



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

G flsjlsdydezsdslz o' o9 dzg¥ dzOo yJ dzsfpls”™ . 1 6OC Is
OHOf Isd o dztsG 5¢ dzgd Htisdylo B dzolzf tcg Blol o dzj dzdz? L Oo
fiocddydfsds Lotteslsdztets Lo' wiL Gz, Ctsdzd 1 to
yJ cetso § LOoHOdzdz" o©dBdtcO’ Is: qw B " dz' h g
MsBts ftojH' Wodzj dgdgv f SH OOz h se 8 dzj cdedsdy ts
BzdzO HOdzO dzj o  ucwlzBlz odizmifde® ' to!d.H ' dzd Is d s
OHOfIsdo detsets Isj fiskzo Odzdz" :

1. (SLotsdw B'dh cdzySts ' bktydks odd
2. I sLotsdzw ' odd3 to¥ 9 Olsd L dzOdadzy 3] dz" s
BsHj A& .

3.1 dwedzw Isd BdZO' W W'scPWgsdz', HEtSL &9 sSdzW
HSHOISCtsodnms f dlsOdz .

1 St6WH ‘L fjttjo0c0dd Mz ° tWH d
s j fiyls k:o O dzdz™
1.710LHOdzj ¢" H! dzj 9 HB®S, me " dzr ¢d ¢d

odL dzOydisd 2tsets ' 9jdz¢ L RBOd .S s dlds
odwedw ' Is! mMw dzj HBMISOIsdz 5, By dz0 ff jtoj tco
fs Is'"2 ¢  dz CsMmls’ fdkOder, O wWCj o' HY B¢

2. [ sydzded L OMistsmMkze Odzdzr Is' dzr € dzO ¢ [ {

1 OH' 2dz' Mis+ tojLEzdz sOIs' & IsjfMmlskzo Odadzy o
L Hih s “ Is! v dtodmissmizeo Odadzy ' H to" 9 jda L
B'dz2h odimsClk Ityds Mis! odd tos o Odz .

[HdZOC {ftsBkZzHEZO9OId OHJjCo9OIdkz dBisH j dz |
dzOo Yy dztsmls ' (w¢ o dd3 tor 9 Odzd 2 f OtcOd3] Istc)
f Otc O BjHMxzde"Qo h s o MisOdatso dzt * s Mw Htod 26
1 jtoo d dzdatss " deW sted3Oy" ¥ ftod Isj ligls dddebxizdds O
Lo Oded 2 ff jtoo ddedzd?2 BYOdzS (1 j toj o O cfteety ffUs2Eisids |
yddy s dzr M j L Qoyy,Ozds df Wpid &2s=50® B O dz.

[HAOS ftsBdzj B3O fsdzv ¢ O 9 fMmlistslsiglzts 1 &dzjf
Istclz H dzts iy ls ° L O Bz sfhflis* * 9dbdz dwBsy j odw
MOBO ItekzHdz Mis! IsjMmlskz o Moty yYgtgqddris ] L «
BOY O dzts BOIsd £ tsEs'Y' WEdo dztc’ o dzg¥ kY dal ®dshistis o
f '  Hleg ktols! WL daf» ) b 6&KJ 2 dzOf j toj H o dL
MG dzOH dzsMis]l todL OO da dzv dzdz'  dzj b W dzdzd K s B IOdY
otsded dzdh j ' dzHd G Ols stcls tdzl $OH dlfg Is S o dz jdelztishids] -
L O9 H Odz (1 RT) HiSL o tsdzW oMisOdzsz giliztf o L
tojLEzdz OISO odCtsdzOdzdzy IsjfMmls' 9, "8 HESL ¢
9 H IstclzH dzsMlIs" L O HOdz .

L I RT o9eatHdI! Mw Mdetse dzi  tedsfLiz®" jdgiizve 't
B yisted dIP defjdy Zdz' s Ols Odzd Isj Miskz o Odzdgw ‘
odftetsBtso zo Odzd ~ , hts odCtsdalzs Is! Is j fls. v
fjtoj HBOYO' Is' MWz, y diveskz des@iedfjtde C ¢ ' * dzHd o ' HEZO
dzOo yjHztsdgd) ° " btokzHdz Mlss " IsjMmMlstsatets 1

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
24



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

H:In[i'—j+§_,
Ny

_ 1 K
HJ5:E§5 i 16 jlsitaH 2 OOGEE s Isj fls k.

[Mdeseodz' fjtejoOed | RT fjtejH CdzOMmdydatss
1.1 RT fjtcjlsostes odd3 tos 9 Odedzv , od¢sd
: ) dz' dz' 2 dz 9 d oy Ct5 sedd dzday QO dz” ©  OtelgOl
shsesr ¢ dz € Mded s d3d StSH ' 9.

[ 1O odd3 ts 9 Odzdz" ff Otc O dRjbls tc' Nots d3tstHIL] &0
tcdmistso zo Ols d h JtesC d 2 My j Clstc MisOls
sOIs" 9 odd3 tet 9 Odz .

Yy dz&¢ O IstclzH dzsils* s MgHdsdr oL @oH O
HYkZo Odzdr, dz2O wCdr otsdzO BLRzAzO fsilstedc
Yy dz€ O teo' o dg¥ Iz dalpyss SIs@dgjozjdiEsylsd T H o 9 d
 IsjMmstseadr L ©OoHOdMZ ;

JisodetslsO HOdzdr (et zMC H-jlovjChplstts o §
w) dzf ¢ Stedilsdydzd o3

thsec s dBJIstsH" 8 § dzOMd ydats’ Isj st °
n O OChkpdhiskdd ayOtdds@xtzls O o4
HjlsOdz! degs HBMdz HYEZo OlIsd =~ OLOCIs] tod
Mistso zo Ols d | RT ) pRlgz Oy v RHY s tc 3t
"X 580def2 IsjmMissedr L OoHOdMz . v tsd3iz
o Odzgdzg? Hotshn Ijtte' 2 ' of)! sets Otcf
g Qefs.o j Hj da' HisMdz' HY J Bzdz] | B S8 O6 O 21,
Is § aNdsLzte OdiAgdy Odzdzy d3 | RT B dzO0 9 ' H dzf
tc' odg" '  HeBlstsodzj desls', Mt HESL 95
Ldzdd3 Isj Mils Os. 1dHBd Stsd3 y' *° a3t
tclz 9 O dzdzv , stsBlsts o j 3 ‘Lixpwddsizklzy o dsl
ojddes’ C'd CMmis’ jJSCSMYjtedd3j dzls O
dzts L OMlstsmtse z 9 @ldsds ¢ tistelgd M) JstOjp Hzz'd3z  Is
d odS¢ttdMmlsOdadz | RT, OHOf Isd o dzj
BB dzOf td d¥EhPedd IdafsL'o dds'CH Ctedo ©O° detso
dzsls® dz0oe yOdz' dgdr ftetsyj m' o.

T g © T =
—a G

58

©)

= 11

&
© O 7
O mAIWE ODNSQ

L)
@ TIO0I G R NG
& &

=

r30 w =
BEN"FHFOFYH ~— Qo °

TS s 9

g
088G Tl “HaO0” B g

IInqj&
o N
FITIQEED

SO0 IR OTLITgR
NE o

og = -

© Q9 "

[ IsjteOkkteO
1. [ . 1. 1 ©2yj 9 0. [BHjd&d d d3gj StsHT OHOf IsOydd

sBkzyjddw // Educati dNa63),203iAB61 gy & Soci e
2. [ . ¢ OMmMstededdz, [ . m. Ctojdzghlsj2dz ¢HOfIsdo dzsj- 5B L

tdcO® : 1 ddz®dedzj, 1986.

3.0, 1. 142dk0d, . . mdzjpdegdStse. JlojHjdedj o
fiHOetedud MY dsdn Cle200Plsisd8 .

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
25



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621

Ldroe Lroedvyersd 1AL sfoui

fLrefdlévre t{rfeefArRm [ ourf wof wl

1 Oy sdzOdz ded? Isjmde ydzgd?2 kdz o jtemdlsjls U g EZ dzg
Wwetstew o' &, stednd Cos, R Blia@ia® * dz0,

I Mis.ziflz i€ d 2 COdzOdzd ' deW stcdzOy ' ~ o3 digS OIS ‘o
4 dzd , smMe" &z ¢ otded § JjtcjlsotstewIs! Is C
| Cltesd3OCG dz' Isdzj [1]o d t td ts dizj dz¥ joCOaifdiets o O dz' ¢ C
tejh CHd o dzOMdz' HsSC Htotsls' COdzgdzw s ' R
ommon mode hEzddipw wits offfshA] tedz® dg" W o
stsydzscts o BHdsKBZz Ofwwdkélz s oMm' B3 (it
cdz' Isdzj §tsdzy j o dets’ o J ezg L d dzqd tc s d3Q@BECE i
sotsHdIs! Jdzi Slstedydesets Mmlstczdzlz [Z-3].J tod Is
| @ odrtcse fmis tc z d3d dzd Mlso st 8 Is! Mw
j toj BBOG dz-ay s BT HyvL yYOMmistslstss L sods hdg ts@t
LOMdzso OdzO W jCIsdoedzg Mmis! A LORdH
h zd3tso Mistclzdzd , 'L O s figzs ss sypgfd  ©
Jdzj e’ z odedzwH' Is j  d&zO. | So st
| dzls , dZzZOH " Isd?2 d&O ¢ OB j dz' , Mlse stos 8
‘9. t Odzg" hj Hdzvw tsMdzOB dzj dzdzv M Zzd3ts o
o Odzdztl3' HCdPB' | dz'tsdf dz' IsC 58 . 1 Ofmissmize O
qdzts LddL dlsd o Otels® fls: d Ct6Odzlz o O dac
Jd dzdzv  f § t6 ]
? ]

s

“—W

7]
&
N

ST PO O O SR QS SR
&
©
vs)
5

B~ I " OO0 QAF > FRO->FFPOQIF "~ ~F0FO—Q§g

jdzjSlstedudad? Cdsyt

h
(2]
C sso k' st fiyw  feasd HED §f
h

1

o B .

Csh' de u(dzglﬁdstedj@{dzc{fﬁ
mw Yt COBJ dzv , 9 " |
Is OC 5y hCBBHY O 9c{1]’te15d3 dzt
H) © ' "H" d&'OBfj jd3-4pts a ds"e jdz

‘oL dz' b Iz ‘dHEZCIsd e dz Mmis! ftotsn &
C'dz €O MmMslsj dz (O HB IsdMmwy) to
. YyOmlssisd

Ctso O dz0O d3d ¢ dzO df P dztizipdgj wWizs diddsatgd  dzlz dz s
Jj detsfls L 59 dz' N dz'l 0t Is fiE8Q dz's ldais cds Is
Is 4 dzd dzth "' H dOGcdz Isdzd~ o dzOMiIs
H
dz

OPTHNG GGT
§FNo “gN
Nc™ o

W f d@'fn
h ts )
ombs dzd
hts §4

8’1]

SH
d?2
ted
J te
JHO'
J 1o

fn
d
Is
d

©-
oq:qmgn

~t o ==
(,Tj
vmﬁn
lB‘

O T

dz' =50 cHdz' ’ Is caES|dz i ts dzw
tsaQQtSL@EBE)‘i{O focsctcORBdEsets L OB J L T,

d W' dz steOy”' oM syOmlilstsis dzd n |
Odzdzv o dzdo 2" P defEBse 8 ¢ dz@BZOG dz

dz' sOIsd HtsMdz" HY jdg tcjla0 hgfdas€ts CESL § |
ted MlsOdzdzy MOE OSCdr Isdff o W' dz' Istc’ ¢
dz' Sk ofdzdeolkz Wjittdlslkz dzO ' deW stedzOlIlsd o
stsets IsO dOtydsets d3jIstsHEz Hj 3t demistcz €

Fe X O nNO .0 -
Jowax 7@

= q_lg_
BFHOEOFIFSISIOITF--[FaITIFT-Ar g8

SONOEIY P RIAGES =QUaFgFToPONRGH

=g o

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
26


https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D1%96%D1%82%D0%BD%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

I yOfmis tols'dptsddtl" j dzdz uddz 9 g &bt ) dgts  dada
Yyomlstslsaz" dzd?2. 1 t6dSCdzOH. (¢cShts ME Oy " fRistclz dgC
msts™ s+ [ 1, Ists L dz02B ' dz2 hdads JWjSIlstsds y
zOdzyt ¢ COBJj dz6 JIKEEOH " © N dpr YW tefdBo J 6 BAPL OO J
20006 000U HBBB WO J dzdzv HtesYyJ Mz L dzd y J dedzv |
Lsodz hdg' segts Wjtedlstsoattets W' dz stolz. 1 " fdz
f OOz stcz Witedlsk lttddBzOdzd L kzd IOl (
9 HBERZoO' ' Is: mMw odfOHCBBY 5.

)
tdmf sk j ds o Odzdzy L d3j dz'f jedpdz " HO®&®n  LifsBdz " d2' 56 ts
[ dzwW H] i3sdzmistcOYy " off dzdo 2 dzOdzQ dgdf) S ds' tong Juc

%O tod C ZOH O j dzj Bj dzlsOn Isdfk Htsshj d
LOY ' CMkzoOkd kO ty' ddisd ofdds d&O jdjSIst
rdzv LOBJLY Jyddedz?" o' L desdzOdz’ Isdzsmis tcj L
BOlsjtc' Odzd h 5 fHjooj Blo WP as® dzdfds Ho § dzd & S5 (
B zdz Mdzd R B dzsSS OF 3 d8l)zj dzdzv, © ©OH' 5 F
I dMdzsh B Lz OOBOH j & Yydzgd & Hisfdz HYjd@ BE
Histf sditsy | hodHCt O dOtydkts 8¢ 0O0LEo OIlsd
Wjtcdlssodn WOdoldfade , L dzOyj dzdz? L Odzdh €
TOL0ClkjdmlsdSd Mddseds ktOdhY stdOls s ts dac

[ " 5jteOlbktcO

1. Example 25: A ferrite beal Benjamin Crowell. Simple Nature, Chapter 11.
Electromagnetism, 11.7 Electromagnetic Properties of Materials

2.84.f 0L jJl&z'f oW dizdB)ls@g d dzd L Olsster 204 to¥ ¥sjndzdizy ccisd L
G shlstc-6G 5

3 Lete® dzin: € O COHW dz' [k O -Bg dzyls.C]oeEfdz H.] e P @ dz
toj H Cogzd s s iz@o0d B | .dgH ) tsdztse dzO  to j, A9DA1985.W ULt |

4R. 1. wdHBtese, ¢. ¢. mtedmisddeddz, o .tcmlo BSHY S

MdtoHjyded $d.0 fu.f:tcOo@mdlasl S fmowrL:!, 1989, Mm. . 384
5. ¢. [Jdtsdse. [ Ocddlsde §j d&@OIsjtedOdz d dOG da
fdso®&f"Ondts, 2000, -6, fj. 53, 54.

6. Ajwtedlsser j ®BOcddlstsftcsosdat Ofged d 2 BRAEINSY, d ©© &
10, ofg0. 438

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
27


http://www.lightandmatter.com/html_books/0sn/ch11/ch11.html#eg:ferrite-bead
https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D1%80%D0%B0%D0%B4%D1%8F%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%B5%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B6%D0%B0%D0%BD_%D0%9C%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0_%D0%9F%D0%BB%D0%B0%D1%82%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%BE%D0%B2_%D0%9E%D0%BB%D0%B5%D0%B3_%D0%9A%D0%BE%D1%81%D1%82%D1%8F%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0_%D1%80%D0%B5%D0%B4%D0%B0%D0%BA%D1%86%D1%96%D1%8F_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%BE%D1%97_%D1%80%D0%B0%D0%B4%D1%8F%D0%BD%D1%81%D1%8C%D0%BA%D0%BE%D1%97_%D0%B5%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D1%96%D1%97

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.317.08
Joedt J1.uv., Jowr[[1luw?s¢d 1.1., Yol R:
IrRsftruoevov1VCc fLr]rRIJuaur s uwrfJutfoolAgufsn1{] |
s{myLwsrR rfc 19mrRevL 1 flswf[C

10y’ 5dz0dz dzgd 2 Isj 7dz g odg £ @ df ldsjods sy CeghBz ucdafi @ ¢
u' Cotfy), $HE B, dandkided@odzd.com

l Mszfstesls! BO M cddzsBOdz! deddz ¢ tslsj f dz' dzdaw
ftocso' Hdzgdr HjteYy O Mo " Isk. 1 ' HIse jtoH Y J dzade™ O3
ftots jfftfs’ dz' dzd m md mis j dzdzd n L zMmd dz ftoctso ' H dzd
Odzstetsf G j dgdese s of dzdoz dzO HBso € dzdzw , L 5¢
ftotsj Cls tslstcd 308 Ode@io 2 0clbd'. BZOIs
l " HBdRts [ 1], s tshdseodzd d&3dd HY Jtoj &zZOd3d o d
stcOdzeMf stels IsO M' dz" M €J ceMf sHOMmise 5.

J HOdz' 2 MmMisOlIsls’ BsoO ' 'H] ftots tj Odz' L Oy
mMod3, , L d34 dzh § dzdzw d a3 m" f Otcdzed S 50 d = G
" dz etsmMf tedL dzOyj dadzv .

rsme' H " dzghdr CtcO’ dz, dzOMOBY jtejH s OdZOHC,
ftcso jHjdedgw toBLtcOnkzdzC 8 o Misk okaedzjiys
H' sCMdHE GORG dzp Yy 6 tdiz dzls Ozils tc  d30 dzdz™ H Odzd n
" dz M ¢ceMf sHOM! Ct5° H' Wdz! detsfyls’ .

{ Istc d &30 dzdzW sO¢ dn H Odzd n BJL cdzdBtsC tsE s
OGtetsn ' d3 yYydesets MC dzOHEZ ctelkzdzs® @ (o d3 Mls ¢ kzd
Gl Odzlz dz' detsyls® , © ' dzff 2O Is'd yelzs z dad$ H3tslg @zd o gz. )

1 sMisOdzs ®& Olyd d3' to¥ 9 O dzdz” f OtcOd3j Istc” o G tc Iz dzl
LOoHOdzdz" d3 tsy' dz2S d MmMlsOdzz ctclzdzls' o, sz s
BBy ssH" 98 IsO LOMtsB' &8 t6jOdz LOYy" ' IsOCdr L Os

tdLkzdz sOIs(d Hsmiz2 h ) jddDo j H ] dz B3 ssHdSC d
Btsy dzdjeds 'M° © &P £ 9 R BPYM® dz csMytedL dzOyJ
ZzO02B ' dzh SfkdBOd datss ' RIS Of HEZBEC S5
tesLtcOrlzdzCd LO HOds® BjssHdS s dBOBIS! o' H

ldRHtdR L H Odzts "dzy M ddsyZ Q@lzy“ o' O dzdz™ (Isjtste] Isd
(ftcOCIsdydzj ) CO,laPyj dilssteQuip'n'dzj o Jd3 " Otetsd3 G tclz d
2sets BB S (.
dbolststed o] Ssd3] dzH 2 -B Y o3° todzd ©uzezdzlz © 2 bz Mis § o3
odd3 tor o Odadaw C sdz3 o dzfs to OO,LCH,NJOP(tc delf A H fse jto
h Qtetsds Gtelzdzlsz, MstkzClskztcO® WwWE' dzOo jHj dzO dz

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
28


mailto:dahaka.den@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

5MBM1L | BHML | GPS GSM |
BMBM2 |- BHM2 |—{MUX|— cPU OF |-
5MBM3 |— BHN3 |- 0 *H

tdmMezdzsS¢ 1. uwbtkzCIlskteO® wluy HAVW o dd3 tcs o OdadzV

(1, 2dz89 d fjtcoddadzd » ff 9 B g3ls s &8 © edzO gt
"Hdzets, f O daf B d- S OL " 9 (
111 (1 @Y detstedzlzy ydr ftodMmilstets’™ o
-MUX T ftesctcOizdets € j totsd GHzdkR Is§ iz B Hts i
-CPUT 3" CtetsCtsd3f 68 Isj to;
-I0Tftedmiste™ 2 99 jHJ dzgdz? ' deW BtedzOy"
-GPSimMf ls@&dftmlsj B3O L dy' tsdzkze Odzdzw ;
-GSMT MdMmisj] 30 dBsB ' dz' detsets Lo odovwL CIz;
-IOFT §f OteOdzj dz! ded 2 * dzlsd teW § 2 M;
-Fluiftedmiste 2 " dzHd SOyt .
] wesmls® B CtosCtsBfoslsj tc® HAzY HOSZSKGEW Hut
" CtotsC s dzls to s dAgtaeada Is ¥ YMECBRHCL 2 OB ts MC 6 8dgiAx¥1ls!,
BzHBso Odzd?2 ¢ A1 dZO 10 twLtWH' 9, tctsL o d dzj
mscm@@ta@@@w o s o+ + .
[ Jtesdztse ' ydz SO Ijnmndg Yydz' ~OOCISJdMmiIsdE
J
J

10 tedmMizdeC 2 1 L dzOyJ dets:
- ]
H o)

sSHJC 5 odd tos o Odadz" , " OEOClsjtedmlsd S
o] lsoo@ucto, GfldkOd d& Mlss Odcstdlsd o
OOClsjtedmisdC OB o CtcSskfoslsj 0.

s=

J wesfyls' i J tco d dzdzd ~ odd3 to¥ 9 Odz! dzd ~ 1 J
LOMlssmMikze Olsd IsO¢* 111 L fOwLOSCljtedmilsdS Odzd
BOE s HO tffrpaftdsCs By dzd @ sfls h SHts IIISIIJ'[GJHd:
CdW sted3sOyt T, O OCtY tf Ldtsd3Odz Isdze Mmjtee " M

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
29



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

U OB &ZdqUMOtAOSC s jtedmisdSd 1131 Hdv oddi s o O
CGOL'®a o Ob&sm¥jt"
) 1O0L90O A" Ldyd " Q] 1 tsads ]l JtetsB ltod d3' Is € ¢
g/ 41 11 94 &zd yd ditsdz odd3 tos |C
odd3 tos ‘o dd3 to W
O dzdzv
1 s' BAO] stsdzyjq 0€20 N 5 fBom [ L bolssC Od
2 HObYyY y'ow 0 ppm ¢l J C-Ists|dzdzv , o dd3
4 [ RIA CO, Rdy ddzd |Isd &3 § e Ols
e "7 ftso' Istew,
LCD" dzH d S O
2 SsOdOd stsdzyjq 0€20 N 5 om [ L bolssC Od
2 HOBLYyY y'ow 0 ppm; ¢l J C-Ists|dzdaw
# [ RA CO, 0é50 R dz) d dzd
0 ppm; e d1 /[
0éelo0
00 ppm
3 ljtejls|] stdzyj (¢ 0€é50 N 8 fm 1 ou A dW tctsleCH ]
5 9 Oy y'ow 0 ppm cuCt o " dzH d € OIsO8)Y
Ctsdayd dz CO, LSO dg " dzls j tRE485 i
okzedzj ¢ 3. YJtedz
s G OL
ftso st
05, -06) 4
4 1l jtejdd stdzyj( 0é50 N50éN 1 ¢u AKdWtcts 3RT]
d?2 y'ow 0 ppm ppm CuCEO "'dzH d € Ols s
odd tob CO, LSO dz
Ctsdzyd dz 3. Y j tedz
okcdzj ¢
s 60OLE
4
5 v 9 jtoH stsdzyj ¢ 0é10Q i It
1 dzd 2 y'ow 00 ppm ¢ s 5MEs
Jdzj CIste CO, e d3. mO
 Olsyd¢
MG811
6 SOIsOdz gstsdzyj¢ 0€é40 i [ Jd
dz’ HO y'ow 0 ppm ¢ s Bt
Gtstes yd CO, e d. mO
GOL " 9
(MC101-
MC116)
7 1 Of " 9| stsdayj i {dd
9" Hdzd € y'ow ¢cs Mt
HOIsyd¢ CH, 300¢ e oiz. mO
MQ-9, 000ppm
MQ309A CO 10¢é5
0 ppm
8 [ Olsyd| stsdzy ( 0-2,5 NO, 1 [l AqWtctse O
d3J Is O dzlz y'ow (% sSB. HS|cur ¢cdo | dzhnd S Oy ' W

1 Ok CH#s5g & dz YdzO Ctsdzl j oy dgy'

30

9dC dzOHOY"' o

L E@in® 8ay 'de, 1 B s Pe&ETERBD fMiskzi



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

MOy’ CH, SB . H t kdC Oe |MOKSH' Oc(

2 1 {08 5100 N3 (] 1T His oy d dzO
(% SB. HES LoowL CFk I
SB. H 50 &

9 [ Olsyd stsdzyj ¢ 0é20Q 1odHY J[{{ 2 tc j dzj
d3d Is O dzO y'w 0 ppm fsndB|¢cCdaj oG |WkzdgCy" * ¥
yd¥ etse CH, N1% |dS Oe fjtej &30S O
sSBtctsB ¢ g1 [ f stetse ' 9,

e L kzdz " dzH J S Ols s t
ADT-23 ' dzls | S48 f
3400

10 vdz' 9y S sdzyd ( 1 ° Hdzt§ Analytic AdWttse d ]
I dzd 2 y'w f s~ d B |Technology |" dzH d € Olsts
" daW et Oy CH, 0é40 N5% ¢ (& 2z ¢ OolstsC Odz' B
1 jtejHO cH 0 o j dzd ¢ Cdzls j oW j 2 f
D12IR 26 ppm HART, Modbus,

C,H,, RS485, RS232
C3H8
CO, 0e20
0 ppm
N,O pp
[ Odz0 wl e HBSL otsdzw o ddi s 9 Olsd ¢ sdzyj dals
dZzOmlszf dzd dizd -~ OOCIsjtedMmisd ¢ Od3( :

-CO,9 H' OfOLtsdz ppnM HL 0OBIBS@ZOB@B: PHos- dB ¢ St

-CH, 9 H' Of OL tsdzg 9’ O Hts 100% ftsB. H 5 dz,

SB. Hsdz

-NO9 H' Of OL sdz' ppa” H 0O " HEZERPIA § s-dB S 58

BjlssHdS O
f Otedzd C 50 d 1
fj teo d dadzd A

Ctsdzyj dzlstc Oy ydms M4 c6OL' 9 9 o jtorndzj otsd
hts HBL o tsdzw * odCtcdMmlstsolzo Olsd HOdzz wl s
My sHOteMmilso O.

[ " sjtcOlskztcO
1. (OBSEB90O SCtsdzojdey W [f1 L° Ld3 ded & dz' o
2. s' Bl €2 ftoscksitsdz Hs ttORCsoats’ € sdzo
3. [Objt' Odzd C-k@megy MEOLS &z BZ3OBtdy, 2016
4 . & IStebzSBntinel2 for Agriculturee d3' Y de@tetsulz’ y' Olsdo © Mt
OG tc s d3ts dz' AOEGLA\NMzG 22 0 1 6 t6.

1 OC#sgE dz ydzO Ctsde¥ jtojdzy ¥ odC zOHOY' o,

31

1l d Mdats osCfdzMmiIstc iz ¢ Is d o dz’
LOMistsmiz o Odzdaw
GOL " 9 o

shse &zdo sfls’

1

Ols Bs MW | todisallz S tfstelzIslst

o B to¥ o Odz dzd ¢

] HSL 9 sdzW &8 IS

fJtjlsoatstes 9 OY'

@@ in® 8oy dzd, [ GRPEO&HRTERBD Miskzi

mdmisd «



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
U $21.3.087; 004.42
104 JA?sRrRE 0. | .
¢JUJI¢UR1JJ¢1¢I¢1R1H¢[UJ[UL[JR v1pv ¢ ¢ w
sdttrfd1tof Ydwhwdm
1 Oy’ 5dzOdz! dzd 2 Isj mdz’ WdzhH " odg! £ jdi@fn df lasjdss Isuj gtz yckaf
we stew o' & tstednd € o5, dalotSkigadtord@kr.net
Il Mis.qf©® H Oded 2 Bsdzj dzls fted odd3 tos o Odzds
ddzd ¢ O8 s mMdlskzoy" - z wedn dzj dztsy dzd o s
OtsOQIthso[fr]lsq’Qc[. s OC sy " detsH ' d3tsoinx ohjj dsd
odgvdzdz? L O WCdd3 Blzdzs ftsBERZHtSO Odgts G te O\
[JHdz "8 L dsydzdetsMmisj?2 HdAY odt’ hjdada" ff st
ANOL o2 -E@Btojudz] L tsBteOy Jj dedzy fdMilsj did
® BOGOIstse dd3 tcdztsdizH df de@lddzdsds " s MW A sWw T sdSts ¢
Jazdyddz L &3 dededn MdMmisjdBd. I o jH &&€CO L &
Hdzw Sy dets’ §yOlCots’ IksySd sfdhie’ s o
v O¢ yqd B stggh WOLtsoNOLfuotIstc f IstEB tcj Is d
L Offlssitse EE@GY "' WE ffddskd L O Y skdhss MOKRses
hsfr MCOLOId, vyd bk Mdskzoy va8 SCtdd o
odtc' hdisd. vskzls ftosw o dzw ° MiBJ ctdztse dz
slsted 3OIsd HBMJIs! i s dz H O dzdz' dzp dz9 detz’ D L
S

9]
tc'

©

O¢dE odfOHCOS WOLmod?2 fwotlkijls L dOyc
OOCljttk MJdcdOdkkz, O kOCEY 2BEE - OELOCLk
) sMlsOdzso ¢ PizO8 @E® . &3j s tsetlsd Bk EO

LOBjLYjujdedz" ® Mjejusoadh' cwOW' ddwdts
o' LlskOd dscts ' defstokdj dlsk) fdz¥ ) § €6 kot s
fsHOdE hs' Cd&OMdY¥' SOy' ' , kOCEY BE@O L'

tdLizdz sOlsd HtsMdz' Htg iz’ tc teEOS 46" 5 L LictigHs@disdo
sHdz2 ‘¢ L fHtesBdjw tisttdfasQdedAc qs®@dzgd ». Yy Ofml
dzj LOoyHd dzjets tsLhdWteseolz' Is! mMw ' fslstc]
[JHddd L dosydzdeads o0t Odzls' © odtc' M j dzdaw
nOClIlsj tedzd d3d Md 6 dzO dzO d3( , O¢ s 'tsdfiy s Ddistes d2' d3
Yyoflsdded Hdzw hodHCBBGEtS o dW o dzj dzdzv W s te
tcjLEzdz SO’ twetslsd BZzdzO Mlseotstej dzO B OL O ¢+
ftesctcOBO Ctsd3B ' dzlzo Odzdew ' L dzed s Md e dzOdz' o .

Y (o oRte 1 disC odL ZCEL Oydd
frifcdado —{ | =iz o'HisBtaD) jdiE Al ‘

1 di 6 dg teouyd’
fiyfectExte

1 disC teGinyj Is Ofry{cdgxitss | Hizlz o'HIBtDY j drty

s W oz Is tetso Ot 3 ryfccxtzz

| bz A ‘dzls ey’ { iz ftsited |

L—

etz AV ffededz

1 disC 6 dg teOyd" y .
" atlo qédi*zﬂw 1  f iz o'HisBtd) jdrtY psA

| it A 'dzlswoy’ || § SER fEstied

ity [} HEhTy 290
e fyfodaxte , o
G L1 [ il o'Hisstedy jda b i j Sls ted
[ Sy o G2
fiyfedgxtz L | iz o'HEBteD) j daty

frsodndy A1

{ dM.AcOd dz0 Mk kkttdzd MRj kB0 §iEsd

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
32



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
ddlsj B3O MC dzOBW BF Is ' YiPits fl s L o 58 d@ ‘O dzls Oy ¢

dzj o' HsBRd2 W OL o dd Ol tc sty tsn @h&iFaREEzEN o s ¥
fosf sdelz® Ho' By dzd o sMisls O s E3E B ¢ ¢ g dzt dzO
odfOHSCE By ddots foMists fteseo j Misdstefsytis'ze
1T ‘ fs tjLbizdz IsOSOd3 L HijWEts ftndBC S
fstelstej sO Hts Is" ' yd "d"s' ctkzfd SO B
nOwOCIjtedmisdSd Mmdc dzOdziz . VU HtkzetsBz o
ftosddcCetsL toisaztizj fiziz B B g thes i Qiztdscots 6 5 L PSS 0 1S ta jSist
Wstediz zOdsd L L OHOdd BB § OtOBj steOdB3d, W ¢
M of OHOdzdzY R OOCIsjtedzdn byss dzj o' H s
fsBzHtSo Odzgd 3 ftesEetcORSE . v HikzetsdiRz o df O
© ROOSCIjtwdmdsS Mdc do i

ltescOBO WCO ftososHdIls! f stc’ o dgv dadzv W
etsetslsd wW¢ L EfM' &8 MdedOdsd sOS * L §j 9o
W' dzlste Hdzw L d3j dzgh j dzdzv tsBMWGE' &9 tosBSIS(.

lted ftoeso jHjde HEsMdz' HY j dz'  SBldzjdifdzdifls ©
MdedzOdz' 8. Jtso jHjdO "7 CdOmdi oy w

sei_101 Compare ACF sei_101

Class 1 PhP

ACF sei_102

Class 1 PhP

Class 1 PhP

Class 1 PhP

X=1.0;Y=1.0

t d3}.cd S d&zOH W OLtsodrm ftelstcjls' 8 L BteOdz

v OC By B Iz dzd L' B tcOdz H O dzdz' MisOlsd Mmls
odSstedmistsalzo OQamw Lk jCiy jtodd3j dals’ .

I dmdzsd Bto j Hj d2 HESHDLHOREDddES 5 § Slstej Isd
o Otc’ Odzlstsds oadte’ h jdzdzy ftsMmisOodzj des™ L OHOY'
ftosctcOBRBO fsCOLOZO MmjsBj ftcOYd LHOIdzts®
Hisfdz' Hy jdzdz" HOdZ BhRdzs oS ttedmlsOdats H dzv

[ " sjcOkktO
lodzHctsdzso ¢. ¢., Jdklk ¢. ¢.8f mO2EGEL @, £981
20086t §. mOsf d dddsjcedelj defls! o daj dzd dzj 2 ¢
320 f.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
33



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621. 317

10l Juos [ J . H4R1 RASRE [.1.

sur1rr1 ARR ¢1 RURC(C LR @[3 s U
Ut¢1uAi fouv 1t ]

10y 5d&zOdz dzgd 2 s adz ydzhH  odg & jdt@fn off dsjdss Isyj G tetd “ydizf
we stew o' & tsdedn’ &, el eahotadz@@gmail.com
[HddB dL Ghdsedr o { dzj dgj dzlstse + dzj Slsteduj MSda
fsorh jddw dzOH |y detshisd 1 dzj ectsMdzOB Y j ded ™ dzj 5B R t5
teOdzMY StdROsKLO. | ftesh &zsds Bsd h OV yOfmls! t&
st Ozl Y ste BOIs 5deds oo ' s dpdz'OdAYM: 5 ©j ¢ ZOd3j dzls O3
{jBsdzsdy | BLdGOH' (o jtewdd SeOdnY stedOsst vy
sfdzso ™ 9 OW M g0 MtesCj 1 CMf kzOOYydd d HOdsdz -
fBHAGBH € Byj dfj MishksEsdadss skictiz® dsiy WOszeds0 4 totef 0 5 H d |
(fdzj Hso Ols j dz' dets, § dzj SftcOQoHOddy 8 L OlsteOls OB fMis
sBtstczHtso Odedw ) BHds?2 Mbtsttsd d ¢ Jjhj Btd !
ftetso j Hj dedats 2 i ] @ cdzE 5B ¢ Ists@C MWBY O HEdy d 4 Lo
ommMlsOdzso dIsj dz dz" | dBJtesftedwWisdw.
g4 yYyjdzr¥ Mmdedy jdedw L OlstcOls dzO ftetso j H J dzd
o wixd® online ( fsor M jxzfdzed W tda©Oen"] M jdab
dzOH j Y detsis d 1 dzj CSlstetsfydap ¥ JSdifayt], O dzdf dzj Q) Is «
f §dzj H dzd - Ho lznA Hifmwisddzj Isd 2 dzO y O dzd o ¢
C sdzlstcdzdzfetic d Is j dz' dz' = ftcdB et o H dzw d
sBtstczHse Odzdw f SHMIsOdZyYyJ@ dztgfo ror f1g is® dzfy W tstm
dzv  tojh jdedw L OH Oy O cdzried] s dsIcdf dzds ® O diin WHsde
tsB dzOH Ols ! M s desMmis! 86 OdzOdzdL Jtetso Ols+ ]
oy Csd3j dzH Oydd s -ofyftsifigflslsvdzizd . sk HO
cddgls j dzdzj S IszOdz! dzf 2 ItcOdzMW stcedRBOIststce .
S Mtsy Odzj dad ¥ Hts dzOfmlstswh jets otej d3j dad
SHdBL dZO0ydese s tsfftcj HJ dzj dedw Isj ted3d dzO ¢ d dzlk
tWHO fkBdzdSOyd?2 [ 1] mMdzj Hiz] Is, Ylsts ff sH
f sdzd B3O J Ismpw Istc OdzmW stc BOIs s te, ts MdizO 5 B dzd@2'B s |
ddzt sted3Oydd s fjteodydz ~ HQlYET s n(@gs auin,
fjtejHOs N2 dJddWstedzOydestfts tfitstRisted s dziB.2. e ol
CRdAzlsj dzdzj S IszOdz! dzf k¢ MdzjHEZzjIls dzOL "™ 9 Ols!
BOSC Md B3O dz! dzts o 5L dfSififly v did dzlotdrigid2:  fyd Mis § d3
sBtstczHseo Odzedwy (OCIsdoe dzts?2 yOMmisd, 30 ) dzO,
Isj rndetsdzse d yj MSdn L O dlIs) , MOBsH d OF daets iy ls
HOdz! dzgj2h dds Hj2fMlsadwds &8 MdzzyoO,] W e dzj dz
Bz Zctc @aasa s oL Hj2MsadY dzO IstcOdzM¥ tste BO
ftod stz StcOdzMW stcdzOlststc Hisdzy j dz 5B j M j Y
toj czdzdtclzj 3" 3 EkMmistes2 Miseo ORI T Op 15 BOIs dyq jn
tolzydes?2 i3 Misder 2 d tekzydes?2 wfd M@ ddylz] szkez =2
ZftcOodzj dedw, M §odzder d3 S sdzlstetsdzy &3 § e Oo d dz
sBMlssWilsj dz' Mise ts MlsOdztso dIs mw smtsB j dzdzts
btcOdzMY StcBOSBcdztse s BGBSZHBS Odzd™w o ¢l

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
34



mailto:zamotajlo.t@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

Hfr]lsOdzuc[ a3d . 1 o4 H dztsyd dzd V¢ d dzldsj dzdszanls;lm
WO sedse s SBSEkEHS5o Oded ™ W s te d3lz
Bf dzd f§YBHHJjtyOd [of c¢cAwus
sdzyd f ydw Utsfnlsteis;dzc{w dbavul dzO f sH M

HdOGdesis &g s 1 trp Sleizbisp Oded Y
HOYd tdzj Sistedud MS dnH sHJsly daiz
C s 3 Gdgdnds.j d3’ tcj Odzd L 59 Oder ¢ (

l j ! sBd3d dz ddzWW stedzOyd 4 2 s

wod |(aiz®f®ﬂ%$@tsl$ljtsd3&5ﬁkﬁ)4608705|o[ﬁ

j Odzd L 28 Is k6 dzzB dzj dzdzr 2 ¢ ts dzls te ts dz mMsmis ts
Ocdetsisd € &z fjtoj GtelzL sydzts? mMf smtse dzts s
orhjdd? dzOff teWy j da¥ Is wRBAds.dhud, MSBJ Is @C ejlz
fMisOdey etfded@tojdidj dzdf § t 11 d MdMisj BOBd 57«
HJ)idz,lsfr]lsq’ WEdzC ydsdzd tetso Odzd W d o tsL d3ts Y
n mMdlskzoOydwa ) ddvul COYHC
dztsW 2 dz€ yd s dzO dz! dzts § tcOB Y 4 d3J Mists, ¢
tsdzdzw dz W gidzvy ddzlsjceteOydd o© o¢duLU

| mMdMmlsj &3 fLotsdzddz ©® H O

I fpw dzdht EZfMls Oldatsio ©® s @ M df di
dZstesdzdtolz | 3sects tsBBtclzH s O
fsdz' L 59 Odzd M Cco¢ f o9 tSH
d zOdzr MmewrLd, O o LOsdmdditst
jCtsBodzy | ftolstsCtsdzr B dz20 ddaW stcdzOyd
4 ddzd [te). vOSddE sSgeObLSBL O¢ @dszsdsds
dZhW stcd3OIsster zO Mmj ¢ tsH daw dzd Is ts dz'
f dzz Olsdtclzs Ismw ZzO tsBi jCIOR (1 ¢ . U
mMee" fHCd yjddy MdedkOdzsse tsls IsteOdzMm
ndtsdztedyui M e kZo®OBEB SePdzhW¥ sz etsdzd yoO,
slsfd yde" § CdzOfOde"  Is.H. ) ¢ MmdMmilsj BJ
fjtoj - BH &ZO0 tstecOdzdL OydsH oMmjn o dzzIstcd {f
MlsOdzH Otclslz [ Cs 61850,

] dOMmistswh jj o6 BV d H J jsdzd i dzls diainte t
stcOdzMW sStcdZ3OIststeso ISSCO M COlEzh-SOBB] Ut BT
HOIkYydSoOdd IstsC O, tOBBISO Clstster » BMdzso Oc
4] . s0¢d] HOLydS¢Sd tBjiMfjydeOsls or MsC iz
HdOf OL sdzj L dg&yjdaifls?! e dosCtse €. L. ). 1t
Byl dMisd LsoOls! MW HdzW MdzOB Y j dad W
L O dIsT sO¢ d MmMdMmlsj &3 dBsddststed dzc O, Is J
1 dzj Clstetst dzj e d ( . 1 .o 1 Istsd3 s 09 H Odzac
Zdze 8MOdz' dz = BI jHddgwes hds B dzsC 59, i J to]
sts¢ OR d dzOff oW ¥ j dzd WHR] dzj Eddgs dzts PpigEigts j
btcOdzMWY St BOIststcdets] B©BStezZHtsSo Odzd ] IsteOdzMW st
) Bdzd y ©O2N d GISHT , o oW H dzd d3ts ) dzts t
1 dzjtels@iss dzd Is dz" n stcOdzMW stcdzOIststetso IstsC O.

0O
TR
S
@ =
-?r
o
=

gEISTFOST T0O0SF S
g -0~ 008sgVYVESEGA
Hﬁq_.u:r,ﬁ_:' 8’ .
) ©
o, © &
. 2 ©
@ & &
G),
5 1 =
O

77}
I
=y
7]
O
&
N
O
L]
ﬂgn
o=

I T T ASIEES O OSR

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
35



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
I st stsifiz Hdzw COYHB2 GBARsICd fiwlot®] il ls fi
tcjLjtcodicso Odadz" = S tsdz3f dzj Slstseo L O dIls d s
fJteo" n HoOolkn ot MiplisGdzH GiidsHHAE B J& &5 0 9 O
M HdRHejls! 8 80 Istsyj s LO fjtedtsH Yyamist

HdMC ] Isdzsmlis+ & 256 ssyd ¢ LO fjtedtsH.
ROy tcd A3 te, S tdzlstetsdzd tolz® IsMAzO Isfsl€ t5tc @A telj1-,
©® BeBh j2 ®BEG&ISSC]. rdzv Bh j2 6BEBISCJ,
Hi2Mlsealze hjji LdOyjddy ISCO HAzv Bt HJ d
Istsy¢ d sisBIsC d, ColsstcOW fOpeEls 5 ¢ GBE toWvQyj
OQolstslstcOdzMW¥ Bl RBOIS B OR . ] st lsssz  d36 dzts o j dad

By dts o HEkzedi (oHmdmisjdk daj GjitejHO
OolsslstcOdN stedBOsstc® YslstejBlzjlsfw 9 GBI
LCtdesdB Ui MSd otwH fdwd yjlshydgt e tf Gixiy Is
sBl jJHddzwes hdj BdzsCd Hdzw o"HOYyd o [ lu ¢
mMd ¢ dzOdzts o .

b f OtcOlktc® HBsddlststeddzc® Mhissw dgdw |
sBj Mt jyde Ols Wsttdddicso Odzdy HtwejHbEZftiH]dIS,
Ystohka®®B]j] OtndoO® OdROdsese' n MdcdzOdkss d
R dzd Bz gz HisMisOltsydzsj HEW MsRteOdzj dzdv dd
sBttkzHEBSO Odzd™" odusvuv) ddzd dsSOd dz' & fjlsy
SHdats?2 dgj Hj dzd HBAddes BTN Is!, tyjodHdzts, HE

10 fjwoasd3 { Oy, ftd uOmMbsdydtsds §Jt6]-
fsHflsOdzydwn 6 MsOkHOKBIE [Cs 61850,
oL @3By detsls! o HOYd o MdMbjdikz (1¢ Mmde
kOS] MdcdOdtss §toj H Y tdifrsfEOjdzd! L ddyX] d o O e
CkzkOCsse . [MsBEts twOMMdBslstej dzdw Istej B Iz
(hCOW0O) bEfttOodzjdedw o dssdedlststeddz@ O IstsC
CsRf dzj SIs fsMisOoaCd bteOdMY SteBOSteO.

[ dsjteOlktO

1. HardFiber- h d d&z0 ftetsyj MO Mt cudOdPde&E AUltipnk: 1O I4RL:
http://www.gedigitalenergy.com/products/brochures/HardFiber_ru.pdf

2. S . Bohnert, P. G a b u sOptic BurrenBanda \froltabgeeSensots. for K h
High-Voltage Substations”, Invited paper at 16th Internatio@ainference on Optical Fiber
Sensors,October  1B7, 2003, Nara, Japan, Technical Digest, pp -752.
URL:http://wwwO5.abb.com/global/scot/scot232.
nsf/veritydisplay/ca407b96afd724eac125703c00426638/$File/1262334_EOFilRav.
optic%20current.pdf
3. F. Rahmatian, J. Blake, Applications of Hiybltage Fiber Optic Current Sensors. IEEE PES
General Meeting, 2006. URL:http://www. nxtphase.com/pdfs/Rahmatian%20et%20al%20
%20App%200ptical%20CTs,%20Final.pdf
4. F. Rahmatian, Design and Application of Opticalt&ge and Current Sensors for Relaying.

Power Systems Conference and Exposition, 2006. PSCE '06. 2006 IEEE PES53@3.532
URL:http:// ieeexplore.ieee.org/ iel5/4075697/4075698/04075809.pdf.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
36



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
VI s 7322.15:006.9 (043.2)
sfd{vyog . plswsydys |
sdz' BOdyudz®O CORRj O HAdzwW C Odz' Btolzo Odadz
1 0y’ s5dzOdzr dzgd?2 ©o' Oy' 2dzd?2 Ekdz'v& jotOf)did®] Is
Hanl@mail.ua
]l Miszff j Istss HOdzs G 5 ftosj CIskz ‘ Mise stcj
tcj Gkzdzr s Odetss Is | 3ty ccfiplds@rdadis™ "H dzwlz oS HSO dz/ T’
SO HEfpd fH,Y jOz ISOC Y E H' OdzsMmisdy’ tc' L d
MEzZOHO s Mw L MeCEf dsmis® mMdmisj &3 dzOG tc' ¢

dzO I Hl]’tec[ dsmils o O©n H J 9dceBlstso dz®@¢ Isf tcd 6 d
Is;d}dsdz,cq’ dZzO Isdr " Hiftd d3Mlsoa © H'" W dz' dzg'
oddzd ¢ O fslstej]BO 9 o tey' 2 COdz' Btelzo Oc
f OQtcls' ° odtetsB ' 9.

U tsd3lz OCIszOdz! dats® LOHOYJ ¥ , H dzw f cOo g

Efls Ols ¢ kdgowdmalrj spdzetsfls o  H Ltsadz hdz & ot dzg
CsL tesBdzj 20 HORO MdMmlsj BO. [MS d ¢d ¢ sd
Ctsdsydzy S H' 2, s fsSosHWISI Mw ' H
f' Hiso jtoHY j dzgdz" CtoOHEY 0 Odz dzd-8 detad® tee¥ Colst diw d
ftoddzOHlkz ud MdMmisj B odd s o Odede” MY J y°
Ctejdzvy' 86 &' COLOdd" B3d ffteddzOHkz IO
Cdz BOdUdz® S ORjtc® * Likyddd SO hodHS
2ZO2C steslsh 0O s ptc BRAL B BdRO Riclres Bz tj y d &
COREdES cOkisd Ydscts MY ok fj das dss ) g
dZOc te' o Odzdz" , O KOS CEBYSteksOB j dz ded -
sttOdzy stclsko Odzdz? ©® YBHOK h sk fted o d ded S
) sMsOdzso C @ SL @@z ls s L Of I©judeH e sH dets B § @ d
Isjtedstsdzj ste” ® dzj L Odzj ydzO 9" H EZdsse dzOo € s
LOCOd gk MtekzSlskztek MisjdHlk, oddB tot o Odz
tetsL cdzv dzgzlsts 286t fteOCIdydesz toj Odz' L Oy* & .
fiLEd SO H s en fdzisOOyudEd® S Odj @ H
kjtedtsd®jlste’ o, hteddkz: 8¢O0Ld L HOLYdS
sj e sdzlstetsdzdzj 6 W2 toj dzj 2 dOdgj &dz'dzlsde®o

Harpigad Q—L
- Mixpo-

Pene - KOHTpoIIep|

Aatyuk 2

t . 1. uvkksodz® MARj RO Ctdhstkzsy"

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
37


mailto:Han1@mail.ua

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
l 3" tos 9 Odzt dzgd 2 € 0OdzOdz MC ZOHO' Is* Mw L Isjt
9" Hifdz' HEC s zoa Olsd d3j Isj BB j tOIs ztc dzd 2 mils ©dz
f slste’ B dzts’ I54d31]’JtGOIslztgc[ 9" dz o ddBBE dzi Y d o dzj

Aarink 1

IE

[

Mikpo-

Pene L -

HOHTpOIEp(~%

Oxon.
CHCTE M

KoHtponb “ Mwepono
Teran, [ - 220B
| WUBAEHHA

BanaH cy

Harpigad

- Mirpo-

Pene > KOHTponep)

L#F‘—*ﬁ

Aatnk 2

L df. 2. ulbtkeshokyis] GO0dk] o4 .

1 OGtc' 0 @tzllzdzs “ Is! MW L O HYtBsEss C OKGB BC
Iz o tsB tc Odzd 2 LO t©ORkzdats§C dzed L ! € tsts9 Odagj t
s

B

Hf sSdiise st jjddg dsj delss’'dalzyd f H° WHGgGEE ' B O Iz
0 odded C dzgj dgdz to' L ded y' Is J dftfls) dafOusdizitas o tdigls tdf e

. Xonop

\%ﬁ
\\<;\~__ +IIIIII|I-
]

Tenno

t dfgy B8oads Ndz' 2 oadedzvu ° Mmaj B3O j dzj

s ts dzls tg ts dz Isj B j cOlkztcdzse s B OdzOdzelmlkz Mmd Ml
HSf sd3se s Odzt d3° dz2' ‘" ad~ ®©OH' Olstste’ 9.

l dimdets g &sd totsB dzj dets MlstckClskztodzke Mmn j Bz s
tcj Odz" p®Oydzn 2 . 1 " H YOMm HGMdZ HEz MmMilsj dzH
Istcd o Odzse s YyOMmMlz dzO fted ¢ &zOH' tesBtSIsd L Isj
t JOdz' LsoOdzO tsBtSISO HtsL 9 tsdzw LOMssmMtse
9" H COdz' Btolzo Odzdz? Isj 3 dzd Iste” 8 @dgdaV{f J &k
fslstc' BdegsdZ3z Isj A3 j e Olskztcdzesdzz H ' Off OL B dz

| "] tOIsktcO

1. J@i’dz;n:&:@ﬂ;g@yﬁdzf' sjtedstst dzj Slsted@j MSdj dMmlstsydzd
2.4' B dg BdMdezc tso zo Odedzw  j dzj CIstctstsB dzOH dzOGdedz®,
ldho thseBG)),:% a8 9.

b i3] detsol wdetster d EMsts2Mmises O dzOO. wi-} t§ By B dzdzc
ssdgdz 2003

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
38



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.328.08
Ss{IRfc14?sRrRB Yol RrRZRT [ . w.
IrafsffLrwf?21¢ JosJtouvftwec Jwlanptil

1 Oy’ sdzOdz! dzd 2 s mndz' ydebY  odg! &£ jdi@ i df ldsjdisn Isugf Boigzks ydaf
we stew o' & tsdedn’ &, swastath GO @z@ail.com

Il Mis.gtfz' dzad ¢ d&z' BOIskz f dzOdzj Isd
102" dh o' Hykbdes vy L d&3° dzth

] LO tsf
d
s Odz! detsdzgz o' o dz" , yJd fr]dz G-
J
S
ted

d3dz

lBEdetsde"éerst

oA H@ﬂzbm |
LOBstes1DAunts vt d o My te ddz IstcOo dz
Yy weodhoO, d BR' Hdzs BBOIsd d3 lﬁllswddzctsalz
] sIszso C O . L OROydzd 8 * fls e z'' L Oy’ |
dz2' ststeddzcz * Isj, hts B dzt "M Mls! Isjrds Y
' Hdzd d3 L O9 H Odzdz” 3  jin IstCdts jd3fz* dzOf tdipf ds@HsoH, dz
' BJLYJykze s! KekifditcdiOBytctsg Sz toj L L
Isd wedQdE drpydgddd! - s dzvH  diBj Stetsdzis 6
fls d ¢ od® te¥ o Odz' ded m fd MY &
z* Is j , hts totsL tetsB C 158 sO od¢ tste
ftotso ' wakd DYy MisOdzso SO e O

IPIOBANLEHR APOH
i‘ GPS

/ibHa IBC
pis Ta cTaHy

© ©

t ) S cdsc®d wl e B' SMWYjtdscts &Esd I

1 0f e sdztso OdzO Oo9 Iststc O 3t d M) dchitss Cdis A3ty BdzCdz! i
Qo lssdizsB ' dzw MstczC sktoedzs ME 2O G° 6t O Az
BJLY dztsksdesects OcttstesB BIsO, wed2 dBedlskz' ok
Mots' BBz BBl o' HjBCOMR] ez, LOMsBd odd !
SO Ctdzy dzlstcOy’ ° (Ol HODQ ;" 6] 8 sk®d
Bs dz' Is 5 tc qddzSte dzZlg RO W C O HtSL 9 SdzW 9 dodz'dalsz o (
H' Of OL sdz 9 H 10% Hts 90% L OBMmMBdzt Isdzts
H' Of OLBAlEH WS H+90Au L OBfMisdzs sdetss  ff sA B ¢
pHe H' Of OL tsdzg ® " H 0 HBt 14 1§ dzBxBtydzs s @6
COdz' ¥ 9 H' Of OBSdE0OS5. BB~ JefctEs § 1HMd dze o
odd3 tor o Odadew zOf W dg3iz IstD"  Hhnad (B RIOARE M Is 2t iz
MstezC sEtce® M ZOHBO dnA wl & T By ts i@ Bte digts ¢ 820 f
odd3 tos 9 Odz! dzd » 3§ tegz§ flgj § MH ezv C 5y dZC iz dzlszve
O BHEEK-TRLT Hj eyt " Miste 11 u -09tc®Odzif H {HNHERB 71 Is
11 vCtO’ daP),5DVRBBT7 MdMmlsj &3 Bisdz Iststed dze kb
zOG h OfMn OQolssdizsB ' dzWv ttsL A3 h jdzes h j f BisE O
Ttlzdzlsz, oetHd SO e Istvw.

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
39

J
[2
L
H
dz’
O

©
©
q
b
J

G5M
InTe,



mailto:prostachok19@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

slstezCIsktedzO Mnaj BO ' dzlsj dzi S sz Odiwbdds &z, wlw
o nBBHdIs! B tifCtASBY dz' dzes’ @ wl e, L tsBteOy j dzO

oe |:% Loy

{t dBwdzls j dzj ClszOdz 20 wl Helagsdz' ststed dzg &z f

2d fiff 51 dzOu] datzts:dsiAfs' ' i d dat £ 10 @ dz0 dapsfWste ts o d -
SRGET dc@Pdnlfts 1 o3’ € tots € 5 dzls tc 5 ERHGE2, /d40v -8B OL
2 o' HdziICUBEBR dZ® C ff ¥ d &z jc dz@zv

dz odd3 tet 9 Odz' dz'  jtejsoatstes 9 OYy'
L WwWCdfRts oo dHgzdt@s ‘ f Cotc CHdzj B ts | 5§ SigB L Iz
s oHdzi 9d2 ' ojdz¢ . ltwddzydy to
| y dzts s sf stelz 9" HBBjgit | BPE Iz
d
O]
Y

—
—

o=

)
o d
d dz

QagoF®m

o
B

‘g o
"HF OO0 @ T

NEX N QX% =§g0
R S iz a2 I 2

~ ftotsB T,dz0elftdeHzdzido, 5 ciss t° "otmighus 2 dzitclg @
ZzOBBd SO dej esL yqddzj dzed d3d My sdzlz ¢ Oc
‘ ftedMmistets’ ftcj HMIsOo dzw 8 Is1 ' ‘MisB
ddzd MdcedzOdzsds HOIYyds . | O0dz ftodmlk
h s f sBtsodOVWL (B BH Zdiitso ts& Hdzw tcsBt
tcd 3Odzese s Md ¢ dzO dzlz .
e sdzlstets dzj te wo dzw ‘-C | thyse@edzd 2 f totfiste deiPlst
tedL dzOyj dzts H dzw sBtotsB ¢ d sO o d¢ tsdz0 dzdav
d2W stedzsOy "' * ¥, welz ] tPespEpdiists o do2B i jste Ol
e sdzlstetsdzj i SOC sy &GO 9 MmMoet' ddz ME dz
SyYjteetso sets ' HCdzs yJ dedaw odn' Hdzd R fd
tcjlsotstcs 9 Oy’ o H 5 odd3’ tor 9 Oda ddds cidar 9 Q&
Mmisd &i3d . ¢ daf 56 Glezlizd OklAdzy H Odzs™ wlaw 9" HY
C dzOH [RHzd d3 o
d
L

&
TEFI O

O I e GO

@ —o o

f dzts stz Istc 2 C y* W o dMsC sditsB ' dz! dats”’ w J
H o tsdzw C 2 oS tsdzzo Olsd L OoHOdzdzw wC°
o0y d&zdoddid o f' d M’ Skl ¢ cE@gilsde’, &
SO otsHdMsyOm d&te ' d@ d' Mis! IsO L HOId Mis!
HiSL o tsdzw ° " adiBtcdMmlstsolzo Olsd dzO B OGCOIs! ¢

[ "] OkzteO
1. 1. [ OtCtsor.j [dpliffste@m dzj dzedV wWOLodlsdv Fightzd Otemls:
MdMlsjuf O’/ dzi! € d2 d3J Is teit2dADE8" alztf1?2™ 3y Hijs dZO dz
2. s 1 Wi ts tc Si;tigel2 for Agricultured d3' 3 dzOtesH dzO ' dz' y* Olsde © M
OCG to s i3 dz' AOEBLNEZG 22 0 1 6 to

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
40



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
vrs 621.328.08
J ¢y vwesyvg ¢sl.] wizry [ . [ .
fAwr s¢ wuvdrv fAEIRIgtLI s 1 TRs A RHUY
syt wf i rm T RPwrRMW ot Lt s vuwl

10y’ 5dzOdz dzd2 jndz yded?2 bkdz o jtemdljls vt dzg
4' Ctef)! CsEBe  klapsychuke4@gmnad.w®’ dzo,

I pskfdgded S oz Ok, odCdzdC Od ¢ dzss Odz' «

ZsCOdz desets tosL BOZOdME ftedtetsHdts™ °  jCt
o s yJ e klz tclz?2 dzlz® Is! (9 Istetso O Is © 9
" &z M CcsetsmMf sHOtem! C° e HHWicmC dntlzw € b df*

3" Myvea o Istetso s’ OBfs 9 fSHW dats” JtesL )
BOMh IsOB' &9 (L OCOdz! dets”’ f dztsh ) fsdzv EktcO
FftcOo dz' dzfp! € to' N j dzdaw ftes fjtjMm o yd L
4! tSG SH dg " dzlz 8 l&s'H dzf] R dz'tf e j ERls Y dzO to ts Midats © «
Hd MisOdzy ' 2 dzj L sdzH Iz 9 O dzdzv fso j ton dzg' L j a3
CodzW st d3®qdR? dets 9 Odzt dzf mMdMmisj &sd L j dzj d3j dzls C
w g dzOf tcd ¢ dzOH , mMdMmlsj 3G ¢ MARSe. [ s !
Mz zledekdYYz | andsat kO kS22’ dzfy! S d2 My |
1 Oo HOdzdz" HESMtizi wHp deldzf . d&3j ssHd SO L OfMtsB ¢
fsojtorndy “tokzdaslz IsO Htsfdz Hdlsd hPhdzwad ° A
tdLzdz @Oz L. W OCIstste’ 9 f oW o dzj fodday O fij dsds
BJIssBH' 8 HdMIsOdzy' 2 dzese s CBdzlstetsdze MisOdzlz
ftocdLotsHWIS! Hts oadfmdesoaClz, hts WOCIsd dzOWo
Blzlsd toj Odz' L s9 Odz ZzO0 ftyokStsedn fls OH
Ckdz skted . w sy deticOdgf{Bdls O G O * H j dalsd W © € (

tesfmdzd dzdztse s f sCtetso Iz, 0] MOdsj : k2 3" mywr-
9 Octosodtetse dzd ylso Mlsts’ Is f dlsOdzedzy  dzd
jesL ' ', Odyj 2 By' d€d 9§ tctyhsdl dsdess o

ftosf sdzzé Is! HOo O ' HARtSH(:
] Hjts L2tRBCO ftsojtcnde &Y (0 YyY'
® " Hjts COd3jte BjLY" dzslsdzgdr tetsBtSls' 9 L
LsSBtOY jJdz@2 IsO By defs¥ ¢ dz €' mMdedm =~ O
JteL ' 259 Odastsdzv f ts9 | tor dz
2) sC Odz! dzgj odd3 tes 9 Odedgy tsCtej d3drm H osW O
CostcHd dzOIs ((yd ted L Btstolstsoe z Md Misj &3z
Coydetsets tsCtoj BsEts fteswolz jtesL '~ L &
EftcOo dz' dzl+ € dr Bl gazh, HQ IS1O dizj diipdry dsf dodf
sO ROtOSCIjtckz jttsL '’

10 HE®RBSCE Oolsste’ 9, BBJHO9O "  HatsHd d&OHs [
stez Hteked?2 "  HR" H HO' By dzdeo " Mis s ist
tcOC Is d ydad sO¢ ZOokzC tse j L dzOy g dedz” HEZ T

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
41


mailto:k.laptiychuk04@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢

By 20 odStstedMisOBIdbS adH BISVRBIS jRPV 2. 4G
9 ' Hj tstsB dzOH dz0 dzdzv .
sSLYH dd yob L HOId Mmls! mdmisj 3d ¢ MARSEé
dzd LOoayH( L OHtso sdz! dgv " dz M ¢CEts
ndBCO 5 fdsh' MCAEOHO B' & hj BHA ‘O
Bz Ooltsted ' LOftsy sdizdOdaplsazd Rt Bk
CtesBsls, dO WCtsBz St & MisOdH Otels dzts G 5
‘o8 9 Odzdz" S OwLOCIjdmisdS MisOdkz Ols dis Ml
o' ke’ ) IO MlsOdklz ftojtends ~thkdsk dzO
| sf od ¢ tedL § d3dzj dzdz’ )
Oy dzdo 5% w©hsedds ' Mis¥ o Goetlk' OCEETH
dz HBL © sdzv * dzj Is' dz@ €d B tewWilsd ftslstsy

GO QC =
T oQ@d dF
&

) o d

sy  dzdlsd Hdd&zOA Sk L& d ydr fO0Odijstc’ o,
L o3 dzgd vydgjrlstef @tc O v ff " dzt dzgfj o dCBsted mils Odzdzy to
f OtcORzj Istc” 9 IsO hodHCBMIS' A LA dz HBsSL 9
fso j ten dz' Ttekzdzls iz, Odzj ‘ MftescdztsL 2o OIs
QB&BBQBhB&BQBa‘? fjtemtf jSIsde

l dSstcd Mis Odzadzy ' @A dsc B3Oy " H s sdgtcaE(tss B j L
BO' Mklls' sk fjtcjoaOck dOH IsteOHdYy' 2 dzd &3]
Yyofmkz dz0 ltcd 30dzdzy toj L zdz i Olsi'fnds Oalafdg'C tf & o
OB tstcOIststcdzd n o dd3 ot 9 Odz' ) .

) wetsfls® fJtcoddadzd » § J to [lsp tets o OERY 'da
oddz tos 9 Odz! des@ts 5B dzOH dzgOdzdz? Bsy kls! BEISd
odd3 tcs 9 Odzt dz' f jtojlsoatstes 9Oy W' tedsd ¢ Metr
1 Ovedz Mis! 9" Hj B md Mis j d3d dzO Bitcls Iz E
oditcdmlssoakzo Olsd 2ttt ddsttL fztEyJBOT 04
M dz M CsesMf sHOteMm! Cdrn CEdz skzte. 1 O0fted
OCGtestesBBIs HBBL o sdzV (M " dz des L f OCJ Istsd3
sy’ dedIsd tc' 9 j dg LOBIZtGﬁWdszzisfnls fsfm' o
B Ctotss Yyadgzd SO B tsdztse " ydzed dsd h €' H dzd € Od3c
Il dMdzsp O tesf sdzso Odzdr " HR ' H (HtEZEed2 o
fso jton dz mM"dz M CsesmMf sHOteM! Cdr k6 ' H!

Yyomseodd3d L OtOIOBd BYy' dzdisd tj Odz' dzd ~ Ml

[ sjtcOkkzEO
1. s1-wW steclz d3. ESefmoi neAlgri cul tureeé [ ") dzOtetsH dzO

Octosfisdz’ sseadqtcez GEOG LAM . 2016ts.
2. ¢. zjdemMsse, ¢. sttOo yJ def ts, 4. 86 0O0CEkdz R daW
sfdeseo § cJjftesMistcOdemise j dede" = H Odzdz” = .
3.1 .  sBtoW COY 'sWzOR@GW j C sdztse ' ydzy od ¢ sted Mmls O dadzw

S. :10EC 9 0-AHEIBEH.. 2001
4. rwvuv | SO 14031:2004. ( SBdzZtE " yday ¢4 telzo Odadz™

" OEOSkjediisdSd

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
42



205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
L £04.942

foAds "w.ozé1uvrRf u. |

s{fifrsw ¢1¢meW¢QWﬁ11irrIbJ¢11@ 4U 0
{10l svud

1 Oy’ sdzOdz! dzd 2 Isj ndzg' ydzbY odg ! &£ jdi@m df ldsjdds Isyj - el "yddzf

We BteW o' & tsdedn! & s Muskan@sul@nail.com “shantyr.sv@gmail.com

I sk OCOd dzgj 20 flstelkS s to* deDEAs dgBy *
My smisjtejyjdd® kO ¢ kOMdWYBORH Lo ONEDO dzkz
Cwdyjfy "¢ Isjfustste jYstdsdyf] Isijizds d W dstsri3izdr O dzdig'k
B0 ' KBOftesyjHEzed L OfNls e Ostmzzs » y" ' e s
ftotsyj Hizted WHists POz Ms B 6 28 K@ EOY " v tslstsd o
o ¢ 0 O dedC B EfiPEDOw * & Oy 2 desc s
LOflstsiko Odzdzg" &5 MY Sk Odes’ BsH j &2 flsOd
JCsdzOld BisH | dzs oCCOi@izVH dyls Odflre jtaBfoj U j dzezv ¢
B Yo Od dets’ MAMES BREO b shdh BY Bddzy
"ok 9 Oz dzs’ ' dal Be ROy o dak' Wk m B ezk s
OHdz Misle WMGHT dhdzg BGEPLT ORS ©° OdzOdz' Isd 1
Offdz ydWtese' bkjrndsdkse' ~ HOSI! &E)Y d
odh jdgdz? jWjSIsdo dzsin® ' fydfifiesjyly @Sdodf HOEAOX
tc ts H Iz CHstEfplslss ofrj Iste dz' fy Is Slsted 30 dzts ™ o 'tsdgW s
E § Hedhk' w¢' fjdd §CO0ba@dLPnNEEER
& M@z sBO6‘ ClO
¢ tEBGEEL CEESC O HUMARERLY Sk’ BOY' 2
| dzs &) B GelEro O lds s j to j 3 j dzdaw
"kjCkkeO® St&fdjShHk 0dOd Lded"lshlsOd
' CtisPfL PUS BB GazO0 di B misfte' P '  f tese dzj Bl
Oy' 2dzdn BSHjdzj2 L Bjlsts HEMd HYj
6vlsjtedzdn L OMBB' 0. § tctOURd sty s Zis® @
tc¥ 9 Odz! dzcidizv ) pafdz@aR’ yg dzdzvy ¢ Ot O3y Iste’ o
CEOy) mPfuzby d iz dz dets’ s &sH fizls Ofls Ddetz
| RBteg dzt 0 Odzdz? o dd3 to¥ 9 Odz' dzddBts Hifjigile @Rtz
5O o GikPEsesdl { gOMHse s Y ste 5@ ds'
BOI{JdZCfn ftesyjHEZte Otern IsjClskztcO® Bz
ms
d
G

"N QO .0

=

&
§8 0SSl OFgEeFF—0

"O>5’IQ—-Iﬁ'

v
- o

e

, Edz' o j chOdz! desd3gke S sdB3f 6¢ Is] to
er] [ 5 ¢ dzOH ygWwtectso sets md
9 G)dzJ dddasuringcbaiz€) dz dzls|tg O dz' dzd 2 (CPW,syg &
s ydw tc s@itect Bigitdh $ydrkepiz | d &3° to¥ 9 Odz' dac
dzOy 4 dzd 2 H dzw fjtojlsotstcj dadaw o dd3 tot
ddzz Odz! des” HBs yYdWtetsets' Wstcddd § sSH Oz
L dz0 Y Jfdgdtj IsHodvte j dzdzv d3tsH § dz! dzd » Md 6 dzO dz’
Oizsdtsots’ Wistedsd §tsHOdzdzY. A j dzlsteOdz' dad 2
odosHtsd oadd3 tot 9 Odz dzgd~ MJc dzOdz® 9, Istec Odzfny
tesBtsyYyts’ MlsOdzy' ° [0 ' west j hils ala®tdzj dizkz” € s

1 OCHsgE dz ydzO Ctsdzl jtojdzy “ odC dzOHOY 6,4 tEMO ®ayy 0z, [ GNP F ORQEETERBED ik
43

-q:q__

d
¢
H
J
dzj
(%
s

@cr,ncncnm NS Foh [ © 0
080 I QGUEFOEOQGG
el


mailto:2shantyr.sv@gmail.com

205 37TOD80?2 8n g8 Kt b8SBEP EtTOoOMDTsgst 8¢
ftesyj Hizted ydwtctse ts° sBtetsB € d odd3 tos 9 C
Odze sted Is B3O 3] . it sBsYO MlsOdzy' v od¢ tsdalz
OdzZOdz" LIz odd3 t¥ 9 O0dz! dgd~ MJec dzOdz' 9, W stz

sBO6' ' CIs"9,, OLOBQOLHY ykz* L Oc Odz' dzj Cijtk
B HJ dz 9 OdzdzY d3, W BStcdzlzo Odzdzv , HtczC IsO LB}
¢ C stod flstizagfOdyj ¢ M e L O H sSWIHRESGdzsF tc Wnk 4y th.dzts ¢

tdm. 1. o¢tern' Isj CIskztc'Od3C lisE3tidpkHEGBILES OIS

¢ dz0Odz" L o dd3 tot o Odg =i~ Isiga] dndz@ dz ' dgj.IstsH " & C
ftetsyj ' o, O Is0C Yy "delsj efto IsOY " o L Iz
sBO6' CIsO o L d&zOydz' 2 B3 to L Odzj 3 dIs* " H
OOz L lsisPL dr o zOMIsdotsmisj 2 o' HdesMw Is!
fjto' sHJydzed MC dzOH BB dn, [lldzts tc 3Q tzdzdzd 1) dzdzw
WEdzH Odzj dzls Odz! dzgdm o ZzOMIsdeosMmisj 2 § JtejHBOY
sCtej BO ftesyjHEZtO, WwWCO od¢ @O M. HIB +
Hts odL dzOyj dzdr o ZOMisdoetsmisj 2 Wtediz’ Is: mw
By 2ls 9nBBHdISd odL dzOyJ dzdzv MisOIsd Mmlisd ydzo
yomse ' 2 (ydqWtetsoa © W' dz' IstcOy' W) OBts Yyom

AZto, W€l dsEas ] dzdzy A kto ) [2]. S g tzdyls
Od0d Lk ' shtddod f§OEOHBjsed 5O R0LOCL
1 0cOd &2 fOwOClkjtedmlsdSqd Of OwOlsdedr L

odd tor 9 Odz dzq’: md ¢ dzQdz'tso :8 ; © dzlgsf ) 1M X 1@ @ dal
F; H' Of OL sdz dzOffudzeds &zO & tsiOlsj ozt OIsktc

MCtej Isdz” Mlise 10 dB; esBsYyYyd?2 H' Of OL sdz
JHEZdBCd o dd3 testd®W.dzdzy dzOff tclzc d

qdzslg ® L Ofmissmize Odzdzy  diss@f J=iE § dzn s ChylizO daiz B
dzlsj L 2° Is+ fyw LO fOttOi3] stcOd3d SO - OtcOEC
JiJHd Bets 0OdzgOdz' L 2. [ dzw fsBRZzHtSO d ¢

gE 2 YO CodWjtejdy ¥ odC &ZOHOY' o,,f GEINS ey 'ded, [ MNP CQLETERBD sk



