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V7 00 A
)

—_—

R f

{ dMezdesS 2. Yteddydf dOdz dOw moj kO HJ 2 M

I Mlskfjdyolsd ftthdjotsd i dtflssdzjSdzdhdf of
Hazd dzO@ M jdzd T o jhdzfRiflEz 20 Is®W stc @® H dzd dz® N
LOL e ®o j zdydo Ojlsfqgw [2, . 46]. vkt {
CdHteOo dzd yj M tsets Mftoslsdodzj degdw M j dzd. [ .
CoBfted Mstedats?2  MJ O ff off tetf d fm AHts HedfilsO s © O ded .
Md Cydd My Oldd d d&OcdilsOdedy Y dHSEBMIS.
HOo dzj dzdW N dHSCBMIs! fjtjlsjCOjls dL doOfmtsid
Hody jdedwvw ftstehdzw fjtcjfOH HOoOdzj dzdv MOy

14



Mo ctzbdedj N Jdzd EZd3jdet " Ojlsmw, ylsts or L’ 90,
Ud ted L kY dztsls dzj dzd 4 .

9

7 BMT

|
e |
|

|
HMT

{ MkzdsS 3. wlkyjdyOkts hjdjos] L

10deBsdzj j yYyombts o JtOClsdyjmédas Mdlizoy
1 €My dzlstedmdls j Is ts ds, 1LIsts BLdOyYO] Issy\lsdass dif
Csdzyd dzlsted ydzts, sjd3 MO &3 jcEts  CMmyj delsted
Ctsdzj dzyOlstsets 9 OdzO. [ O dzedzOW Codemlstez S ydw
slsdzd yoj Ismw slsdesd s j dz' dzts BOdzr & MtetsC s d
Ctsdgyj dzlsted ydzr d3 "N jdzjor &3 kff dztslsdzj dzed j &3 Mmiskzf §

7
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dudzsy w®©OMY sdzsy § dad
sets 9adHO
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I  fsotej dj dzdzr 7 BOh d ZOR < dzOdeBdZjj fte,
sz j dzyOlstsj bk dslsdsg dzfj OC COC o dzgj &
ftew Bsds  ©BEcOdsd dZOftOodjddd NJHS M.

sffsS ddlsj Ok :

l.zjdzjor | d dzOB d tod dzls dz" J i dzts Is dzj dzd W G d
[ Oh d dzts fnIs 1cX19§2dzd | .

2.1 OL1cOBBLCO  dhfdzjHseoOdedj §teh dzgj o 5¢ s
CZOHC 2 hjdzd Mk j dzyOlstsets o9 dHO, HdV
BOh ddzr disseitsj dg j 2 mlseadw / 1. . 24twBO, [.
6. 1. Jwdest! jo, o. 5. stdH tdd, 0.
dzj Wisj cOL s tsj djyRO1G. s ds.tets j dad | .
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Rl [[ 2?2171 d v R PRAUGOS 3m V[ 2 {tdfou
ItV oRrRI?213m JToyurmA tldl1r113m [ BmR[ 7
I 3YRue[ RU[ [ ?1 3m [(BiuwR uh m
[ofMdS ¢dzHicj 2 lsOda
flskz H pgle stOm S OL MS d2 WiHJtOd df

d
i A,ules00 e tsdz

Zojyso 1 dEsdzO2 R

Oz ydz' 2 tkzC®aasH d bsjj de'dz. dzO0kz
Hj o4O COLMEd2 W JHJOd d
i AN, s 5dz

10 MicetsHdW M dzgd?2 HJdet Btseddz! dzg" § -izd Bytsj o3
ySotej d3j dede’ | dBsBddzt dz' § EMtes2Mmlsa O ( MOt
sO¢C Y| dzgj Stslstster j dBjHJOY dzj j ter d HOYyj Wt
Csdzd yd Misoats W kdzS yd2 rfas dyfidifsts fistg jmH M Is ez dzdetss Istf:
v O¢, M fiksh!i & Mlstsoatte Isjdzj W sdzO d3tsy dzt
Rdzlsjtedzj Is, M § sdi3tshiitcOL g8 ©OGYT {{ @te Gletico® y j dzd W
mMilwva d Is. {.

s tots d3j stsc ts, B3tsB d dzt dz" | EMmlstcts?2 Mlse O
tcOL o dofPe h jdctctso 52 f zOW stcdzts 2 . 1 mj 1 Ists
cOLOBBIYdSd ftshmMisswdadzs wOMh qiewels OF § Ote(
HSBOQoadww 9o ddr SRR tsdej dzlst, Hteddzd dzj dedj ¢

JHdddB dL CdzofmMmtse IsOCdr ¢ td&ff Hda) IdalsdsCod W
My demtster , Cwlstster i3 tsMdzOM j dz@ Mtso toj dzj dadz j
HOIsyd®S¢ d dLtsBtcOY j dzd W fsSHHjty do Osls Mmdzj H
ydfmlstse d dzdy, slsmdzd ¥y d o Odzd 4 G dzOL , ftcdt
 OuydS¢d LHBtese s v ¢ tsdelftqsdd ddzjsdsf JCtesQlls, 2z tellzC 4t
1okCtsor § HOIsydS¢d tftLotsdwvels t©0OMmf L dzOs O
ftc] sBtcOL s 9 OIsy dm 9 Isj CMmls.

R JjMmdzd yofmls! dL dedr (OSCdj, C0OC HOIsA
fcsdi3dicc Ot ls EkMmlstes2MmMlsolz or f sdzdagw Is!  Isfijodisydd O dzf
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& Cslstster A ©cOMCter o Of Isfyw ssd ¢t fted
fesctORBdses 8 M j uj dd" .
I sdz hdagllsets 1 [ o dzOMmlstwh g2 dBsdi-dals e

LOoadMmdd § MdMmjdr, Ctbtserj f§sLotdvsls
jhjddy, Mfsfssmlss Zsh@yoye sfjaddi @& tssiho
LO0fteddjts, HOYGSd IjdfjOkier, ddtt©coCt

HO9 dzj dzd W e lzls yj dzde Ols! ted MC d H dzw L
ftsdz LtsoOlsjdzv o s Ofde 7 Efmdtseodwa.

ObudS¢d ftdeddyjddy d MisjcsOHEHY s v dd
gL d3j dzgj dzgdwv Ekmdzsed?2 Stz Osh j2 MmtejHT .

l dzj Htej dzd j dztso ' A oftSL I detsmis § 2 sCOLT 9
ftetsj CIsdtetso Oded J fnd milsd d3" . v sflsdidL Oy
Elstets2flso © Hitsdydz COC Bsydets B Mstejij Mt
HOdzdz" j. Y jd3 BT flstej j MdMmilsj BO tj Ocdtclzj s,
C tjLSBB di3jdwe hddismwy EMmdzse dw .

1 sMCtsdz Sk -C O glsges MdMmisj di3r Hsdydr B
Hazw tslsfydzj ydo Odzd v L dgjdzj dzed?2 o Ctckzy O8 h j
f tslsj dzyd @a@rydpts j dz' dgz¥ ftetsB dzj d3sz | dzj ee tsmB j to,

[dzv tjhjddy 1Iss?2 LOHOYd ofMji BB hjj
Otendlsj SClkzter &tsBddz dz7 7 cGjljtetsgjdzdzr 7 o' y
Gjljtetsd jdzdzr | Otendlsj Slkzter dMyftsd LEsls tOL

] s Bts  d Bfiag iz Lstdsedz! 5 tSHdesets Y dzls tc ©dz
ftesyj MMsed® (HOM&ij A} d 131), o cjlkjtte
ddzls j ¢ tcOdz dzlz 8 o j &k M j yd Odz' dats @ ts dzO L
fesctOBBItelzj Bz fd Lo Oljdjd ojdiddd d
o' f sdzdsjedefOB 5lsC d HEtsMlsObtsydts MY j ydoOdkdL dtcts

[HEZO dL sfdsedyr & ftdydds 5 Sttt
Btse d dz' dz" | Gjlsjtotscd j dadz j o yd mdzj dzd v , L O
oL BBy detsfils! § jtoj dztsy dls! fwmolststews h o j qw o
LW Crlsid e dgj Miztefmr sBtOBBISSd © yjdwva o fd
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1 Of tod d34 te, sHdzdd dL Cdz¢e yjor a tcOL dzd yd 2 (

d3j Is s H sBtcOBtsIsC d H Odzdz" = . K j dzlstc ©Odz' dz' j
fsfdj Hso Olsj dz dets, o' fszdz"Y ©Hdd ©OMYJ s
bagp' W dls! LOHjteyCk Mmdmlsjd , ylste' tj Ocd

jyddj tjOd detsets otej Bj dzd, Ists dzj 5B R BHJ it
d o Mdjunmsadj uwjet bkojdduydl' {§lst]Boc
Sflq®Od dr &§ tejh jdedj . 111 [ wiitL o OdeOdiszj fd

o' ydmodzj ded v, sd &3 MOd3" d, fdzed 3 Ols Lodzj
fseolststews h dnmw - tzig g Gplipd & gztzh dzisOH O YO~ .
I sd s flsdidL Oydd OBl b flstets? fiyk

tcOMf ectsMistcOdzj dzgdd HOIYydSEStso d HdMydzjJo o
ftej HMisOodzw jIs dztseor §J f tetsB dzj 3" fn -alg ®ULHJO . L
Rdzy J daj t6Ff H s dzy dz' ddzlsj ctedtctso Ols HOLyd¢
tcOL detstsBteOL dJj d3 ddzlsj oW j 2 Mise o Cdzg yow d E
MseMmise jdede" | ddzd fsdz L s OIjdz MEdJ tejh j dac
stsls WOAW,l [ykikss Mdr te d M ez’ U tsaf @ dzdLfif:
Btsy des B W fded Is! tcOMYf esMistcOdzj dedz” d3 L OB dz
MudlsOsls 111[ ldsmdlsjd ds Btd hddid Ekfmls
sO¢. 1 Mmewrd M Efmte jth j dzmiso so Odzg s &#3d b § &«
fcdzzf tcscosHdad S sor 7 dLHjdzd?2 d&sékzls ftoj H dzis
1,96 5ddsz CIsd StsBBf OCIsder | EMlstes2 Mlses © sls dz
Cosdzd yj Mlso sz d dzlojr toWsjH2OM s odztso sas HOS dz! h  dzfis o
off sdzdzj HtsMisOls sy das. Is dydfDfdie qiesjctds, dJHifMs dz! L tso C
Bsy des tsBi jHJdz] IsH dzj NS¢ sdz! ¢ts HOLydSEwso o
s jtcOydd " osms@®O | dzgOflstswh jj otcj B t©OL 160
111 f dzsh OH! BB ss. j1L, 95, 4x 1, 4 diZk) H dzw
WikdeC ydRH jo RfFABISE] oW j 2 MO, Cslstster 2 L otsdzY j
Bdes e stej y dddder &3 o BdetsetsH d Off OL ts dadalzweizd B ©diz)s,
dztsy dets G ts f tod d3d dzj dzd W ) sB dzOMisd ¢ ts a3t !
fsSHHjJtydoOIs! fjtejHOYyk oduHjts 4K[ 4].
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111 [ dzdL Ct52 ff cztCesdsts fisygH fHotg maPE f o] d d3iz P
fsCtsdzj dzdd ddalsj dzdzj SlskzOd dzr & MdMlsj k. 15 d
dMfsd L co Ols! 111§ gL Cs2 f desls daSEpsd o
fshistetsj dzdzr j 2O shdegsej 11 1f, Hd&Y OCt]cdt
%O GHdiz " dd &shls &jyHbk dj MSsd Cddd oL
fjtcjfcoctcORBdclr| oksssds, o sHisdgs 11 )1 [ Mmfshss
Btsdz! " 5] tcOL destsBtcOLdj HHCAE yjded?2, BEW ] to
l swodzjdedj d B flstetsj o dzgjHtcj dag j s@S Btcts
CSk2 d DSI, fckscdd ftsfisdls: 1k L OHOYL
[ Odzdz" | MlsOdeso W Isw o fMmj Bsdzj J Y J dzdz" o3
sdMmlsj &g (kOEOEIsMw dz® B' Mistets t6OMh dtow
fsHHjteyCd oMt ddgs ©OMskh jets MIdmMSo Wk
) ted {Istsds HOdzdzCjs ot dejadgle' i ditsud® j ,  j dzd o
fjtejHOd d ftosO0dOddL Jtess Odz" B' Mistets d 4 4
RMYf sdzr L zw f sfmdzd H dzd | Hisisd Y § ded W ) 1
Bse d dz' dg' o' ydfmadzj ded 2 o &34 Mlis g f ftec
fescteORBdlj Bds?2 d&scdsd ddisesdn  disB i
Gdlsjtetse jdzdz" = o' ydmdzj dzd 2, tcOL tcOBBIsYd S d
Motsdr Mdmlsjd MsedeOlk! , §jttjHOs Ol d OdC

sf dmMsS dzdlsj cOlskzter :

l.1stej dzgS s R. V. [Mdzsor OolssBOsdud MEsets
okzLdgo .. -ods HH b ULI3QD11G..

1 s

2 ZvC¢tse ¢. s. cL'Cd VHDL d VERILOG
Of §f OtcObkzter » flftgdj1fMm,T 320310 In..
3.1tekehodyscd?2 t.RrR., [ EtemOj o ¢. X. LG i3S o

BgStetsmMa J BO~ § ois6 tc OZRBLcH, j B PO wkiFad B( .
1 mdl jIsj tg BORGE GO0

4. Brewer E.A., Katz R.H. A Network Architecture for Heterogeneous Mobile
Computing. T [ G dzj ¢ Istetsdzdz” 21 {tg iyl i |H .1 IWRE: O .
studylib.net/doc/14170140fetworkarchitecturegfor-heterogeneousiobile-
computingf Olss®@ tc © " (2d28 2019).

5. Lattice introduces ICE40 UltraPlus higierformance lowpower FPGAS.1
[C dzj € Is tc tstelgd 2@ mf J 4 drigsmils B GRL: www.eetimes.com/
document.asp?doc_id=13310%40 l&s®@ tc Od ¥)2d25.2019).
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f1308v0 1 towltffr)r
RIAJTSTOARSULIS B odwul g

[ zdL Otctse ¢ dzj S fj 2
MlskzH j[dEdsj,dzB EteeMSC d2 efMmMikzHOtemise j
tAn, [t dzBztcG

b desls Oydw HOdAMpsDIs! j ftesdLojH]jdO tsyj dz
ftesctcOBBRscts MiejHMso O ©tejHj djddy il
sBl jClO. & 1kttt Bd@f§JfcsOLBedL it § B¢
dgdeW stcdsOydtsdzdets? B j L s OfMmdats mis dis Is wtdstiz A j Hdadef M-
BsBdd dzr 2 Bl jCIk. 1sdzyjddy j L dzOyj ded W
ftej HiNlsots BtejHjdjddy tfksdBod dscts &Oth
syj&Sd GflksdBOod dsihlsd, sftcjHjdd dz0
SftejHjdzd O Sflkd®BOd d 2 ®&Oth tizls.

s dzs Yjjo Mzt Hj dzj dzdetsj J dg¥ ste B3Oy tsd
BsBdd d 2 ®BI jClk, &Othtkls, WW,jSIlsdo datslk

[YjdeSO 1 W% jClsdodsmlisd focctcOBEdses M.
BOth tckzls©® dzj sBrRtSHJABO HAzW sG55, YlstsB T
{6t OsBdfgasgHMiso O, O OCYj, dzjfsmejHmlss
focctOBBEE] MtejHMmisors 1 %% jClkdodsts ftod 61
Bsedd st ©BI jCkO ] Eyjlstsd wdmSss kot

T{fwing ddls! &BIbsHdSilz Syjdidney inEb s c

Tiftjnjddls' &OLhtkls, 0O Sclsttd BEH] L

Tlyjddls! EyOmlsSd EOwLh kO, 5 (BBt

T{ftcjHjddls’, f f sditsh 1 ftotsG tc O d3gdzdzts 6
BOteh toclzlsr ;

T{dyjddis: M f¢odsh!s &jssHded BYbHIKEOZ
sjd5 MOMG &5 fsHiso jichdoe 1 WW jClkkde desfls! e
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[ dzv Ists¢ s, Ylstse ’ syd ded Is! ted MG d daW tste o3
Hy2Mseake hdj dO Wd&Bseddz dzr 2 Bi j CIs, d zwi
tc] OdzdL Oydqw EctetsL .

RfA tSHW dL 99 JHJ dzdzOBRzdz I, yiHO iz tfls gz H3t
OCIskzOdz dz = HdzvW BsBddz! detse s BJ jJ C SO H Odzdz

A j dz ftoctso SHd BSG 1S OdzOdzd L © tedmC so L
nOtcOCIsjtedmMisds ttdmMitse dBOh kSO d JeB 5,
BkHEI dhfsd L tso Odzd iy ) tc Od3C A € Isizy dcdztf fipls
cOL tcOBBISOdzdzse s d3j IstsH O.

vh jteB sls UpctdfeeCOL( 90jIs Ctsdzdyj mMsets
Cotets] disY jls BT Is! fslsjtewdzss o MmMdzknyoy
mMddz: dets toj OdzdL Oydw EctetsL ™ ddaW sted3Oyd ts dadats:
d de¥¥ s tc 30 P edpdy Iz tc fry .

l jtesW Isdztsmls ¢ tcj Odzd IMBY A G dzzc totlsL 'dZts §f Bzls M is d
FetetsLr o Isjn dqdzd ddz" » bkMmdsesdwa.

tdm¢ ttomMmydlsr e 0jIsmw 5 WsttdRglzdy 1: [ 1]

Y o0z (1)

CHYTtedm¢ §JtwiHOyd ddav steBOYdd;
DiojteswIsdzsmisd sdtOsad O@ H Odzdztsdz Yy Ofmls €
Yikh jteB tsls kZlsjySd dJd¥WsteddoOydd ftod toj Od
iTdes 3 te Mo w L d )izl Mzdztsl2O dfigj Is d .
[ dzw syjdeSd 1 WWjiClkdodeslsd ftcd o' Bfs
(sflsdddL Oydd), uo"hj oeMmMijcsdfisOB Pl Pdeg g3 f
rdzv syjdeSd 1 WWjClsdodesmisd o" BsStcO diOth
edMCO. [jtokz ttdMCO fod@vists wOmMmMydlsr 9 Ols
TatejHdz §j B dHONMGBES] L dOyd ddd
TutcjHds] SO OHIGOISd $etsj sis € dztsdzj dzd §

22



I dzd ud dzO:
® -, (2)

VIiestvVWdydgduBydeod, sftjHjdvil Misjfjd
Bisdz! N j tcOL Btetsf, Isjd3 Btsdz D § ftslsj to! z H
sflsdBOd dsets &BOwh kO ([ j dzj J tdMS 5o O
o0tcdOydd fsCOLr 90 I, CO0Ct2 dL Heokzma ofsL C

{ OMEYEOj s HOdadzr 2 Ctst WWdydjdels fdzj viz
2 dz0Ofm tsMis Odzts ! dL oeMmjr o tALdqBs)Y sk o OtedE
sBdMyJudo O Is s tej Hj zp deflzbds® o 4 tEad Isjaf fidz s o
ftej Hdzj C© OHtOIlsd ydz JYsMel dzts dzj dzd ¥  tc Q9 dzr

1 0 tOdasg | stscts, ftcd MtcOodzjdedd + Isdn
Mzj s " dj 9 0tdOdas' :

j Maed=0 od"Y&E"YQ fipdgj HEZjIs o' BAEOls! o Oted Odz
j Mded>0 od Y'Y fipdgj HEZjIs o' B AR Ols! o Oted Odz
j Mded>0 o YE"Yo figdsj HE jls OtcefddEddBls! o

j Mded>0 od Y'Y It Mdzj Hizjls 8T BdtOls! o 0Of
i Mded<0 o Y& Yusts fdzj Hzjls 9" BdOls: 9 0tcd

[ Ol j BOIdUjMSs] BYJHORIY d&O shdssj td:
WstedBzdzj ( 3)

b B 0@YQ 3)

Jgnit s Csdzd yj Mlsoats Eyomksseo d&GOwh olzls O
dtoj Hdz] Co OHtcOIsd ydets] BIsC dztsdzej dedj o' yd fydzw

'Y B 0®0°YQ0L , (4)
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t Ofmudis@ed d f§tHjdde Bd " jj L dOyjdd
CjLEOmOBd &t ttdMStsoOd sflsdBOd dF 2 &EOts!
v gmidzj Hise Odedw L WW jClkdodesmisd ¢ tjH
BsBdd dzscts B jCISO o ©OMtejHjdzj dedgsds d o
COMmMudlsr 8 Ol! Mw §ilsd BOd datsfls: O d B dzj J
slsdetsh j ded ¢ t&d fMfisOdgtigizdzts 3z, yYlstsBr HBEC OL Ols+
o' Btk GfkdkOd dscts &Owh k0. [fldkOd
LOodmMddsmisd ks tdMSO d LOkkOl dO o' BicOC
HtcOodzdo OV o OtdOlkdo dzsfls: MOBEets flsdd
BOh tklsOor sy tigs Iksls EOwh okkls, 5 Sttt
Mtslse jlsflse j dzdats, ftejHisylsjdedy fjtejHody
BOtch toclzls O. s OC Y J, or wogdls! L OlstcOlsT zO dz
COCB2 dOthtlkzls ddij ils dOdd3j dz' "dj L OltOIsT
[ jd® dzr 2 BOKh tlzls, ©ZO Clststetsd BLHjL
L W% jClsdodesflsd BjssHO ftoj HMisOo dzj dz d&zO@ ted h
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Google
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aprorpadusckue RanHLie © Goo enosn n

{dMkzdse 1. (jO0d dr 2 &Owhtkls, dJhfsd L

LGtesL O ddaW ste 3Oy d ts dzdats 2 BJ LY Omdzsmlis d
BOtwh tckzls Iz .
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l tes0dz0Odzd L et PO odjL. B OdZE © H Odzdz' = kG tot
tejhddedj, Ut H&zYW HOdmkset ®@GOth tklsO d &
BOtch tolzls j OClzOdz! dzts? EkZcetesLts?2 WwWodzW jlsmw:
B StclzH SoLGzddvL dgfjLdzd dzd W G j sdzts§ Oy (B dzdzts 2 d dzW

[ dzv ByjdSd HOdzdzs?2 EcetetsLr BTM dzd Bftcj HJ
BOtch tclzls O, 1 af g Haddsdats iyls ¢ tcj Oz IZO\ o lsdst
tej OdzdL Oyd @i z@sts@Ilsr dqdzO Mmdzd ¥ § dzdwv ted ME O.

s tots d3j stsg s, O shdtseo Odedd f OOMB] IsStetso
BQIsBOIsd yj M s S t6yigte1 jCdedjjC, o OHtcOls d ydetsf 1 tsls €

CL WWdydj dzls o 0tcd Oyd (. sts1 WWdydj dals 9 0
sflsd 30dz! dzf 2 fkls! djdeiJ tdmMSso Odedzr 2 d B
1 J BBraBBHdBE Slsdgj sdis’ |, Ylsts HOdzdzOW EZGtet

sBJCls o9 RBIMOOTLOLeg ydzf e WOCIststctse (f BSGCSH
dzf BEZHOY Isfqw sdzzydls! HOdzdz" § Mt MY kzlsdzd €
EHOjIsMw fjtejHOIs! ddW stedsOyde t &j Mistsy tsd
1 sts¢ 5, M fodshi &  f tctf dig @ Gdpderas s toff L 1 i) Is ot
ftocj HMIsOo dzj dz@ tOBKSISO ftosctcORARREEC B Micj H ML
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PacyeT puckoE
T 8- Puck = 2550 3arpare = 15000
E 8- Puck = 5750 3arpartel = 24000
B B 8- Puck =5000 3arpare = 31000
1 45 8-Puck = 2700 3arparel = 23000
HauGonswwmi puck, MeeT Mapwpyt - 1 3 6B 8=E750
HaureHBLLIMA FUCE WkeeT Mapwpyt - 1 2 7 8= 2560
3aTparkl Ha KpWTHYECKOM Nyt = 24000
J&TpaTel Ha ormumansHor nyry = 15000
PasHuua pyckos = 4200
FPasHuua sarpar = 9000
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tdihkdetse 3. tiLkd IsOIr or ydimdzy dedw tdme t
BOteh tclkzlsO s kzetetsL j UVIR. 206

RISOC , sflsddzOdz! dz" 2 @ BOwh telzls, f 5 HOdzdats?
edms¢. tOMMudlojdd SsivWdydjddsr o0tedOydd
ftod HMIsO9 dzj glzdzts 21 tdsGde dzd y 4§ 1 ftoj HiNIsOo dzj dz
o 0tedOydd HdzW EZcecttsL"™ ULVIR. 206 8 WtedikzdzOC

v OB dzdyo 1
t OmMyd b L WWdydjdzlstse viIRrR. 206
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Abstract. It is argued that the use of neural networks in forecasting problems is
extremely effective when it is not possible to take into account all factors affecting
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neural networks is presented.
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Abstract. The article discusses aspects of the automation of the production of
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fsfdzj Hse Olsj dz desfls? Isjodtsesedyj MSdn &
kjondgfwj? kotsH Mt Mstsd ©oOssydn.

l sz Qo sts 3O Is d Y uO@MHBY drd Edets dzse d yd ME BE s
Coltesegts dzgj IstejBlzt s OQoalstsd3OlsdL Oydd d d dzr

sO¢C fsCOL"o0jls sfrls ojHEZMPdr HtjHftodWw
Hjtcj o stsBicOB Olsdzd®s h d rOo IiNs®OIsd yJ MS d 4 dzd dz
L dzj 3] dels Otedetsets kZde o j temMOdz dzgse s tSBSGRZHEB O
f sdzz yoOs smw ctesBSLHSIRB], daij BJjMfj ydo Ot
tcOB SisT d btejBlkzsls Btdz hts2 ftetsdL otsHMmIse j
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L CMP@ydd. 1 Iss oatcj 3" COC Cod3f OCIsdesfyls!
fsmisswh dj dr EkddejtemMOdz2 d = d MY j ydOdzo
BONM ddz. [ 1]

[ Mdzts o dzOW ftosBdzj BO f tod OolstsBzOIsdL Oy «
BOIsjtedOdztse d Hjtoj o tsts5B tgOBUBSSE j H jL €S adds t9pOtg 5B
MlsOdzC d HEsdydzr o' ftsdzdzw Is! dgdzesy j Mlsoe s oL Od «
ftcj SBtoOL 59 Olsj dzv yYOMmlstsisr d dBJSCtess tsdalstetsd
f sdzdetsyJ dzdz" § Mnd d3 EftcOodzj dedw 1 dzj Clstetst t
ftoslsdo cs0o Otedfl@'dz” | S®D d fdzsy dzr § Is§ n dzts dz
L tcOo dzj dzd v .

RLO jMIsdzO t©OLtOBBISCO [ [ [ 94 dg Clsts
tejnN jdadj HOdgdes?2 L OHOYd: MsOdeCd YOh Ctstej L (
BtcY 9 jdz IbtcjBlzj &322 H dzd dz’ sfdzOh O Hsts da)) aids ts d
o f sdzdzgw Is YydSdz tsBtcOBBISSCd L OC6 milstdsld s€ H dats 2
C dzatstf € d. s tots d3j k¢ ts, Eitse jteh j dzfise Iz j
syddzddHtesos sydesse s MlsOdz¢ © d MtsLHOJ Ismw
ZOSC sy dlsjdzv BKjoajdz d fBHOsNM | A LiOWEEYIOdr
o' BtlcOdz flosctcORBBIJclzj d3r 2 B3d ¢ tsC 5 dzls te 5 dzdzj
sBiMfiyddz o fYtodzdsd Bl jd&B3] EZftcOodzi dd] H,
toj Odz! desds otcj dzj dad. [ dzw btydessets twOMmf d dzO
dzddzy 2S¢k Mts MudbudSsd Hls fBR 8 dzd 5 Hejj tsH[dsf,
HOIsyd¢, fto]j sBtcOL 28 h-g@zd LH o d § fi) dz@ dzts o o) jdic =
gL d3gj dzaj dzedw o' Mslsr tOMf ddzO HEME J, O olstst
gdzHd S Oydj 2 oMJcHO dzZORtsHdIsmwW f4jtejH G dz(
Mtej HMlsoa O Oolstsdg@ld Ydej didj > Is Isj i3 j tcOls [z tc dz"
fsLotsdzvjls dMftsd L s Ols! drn o dgj slsOf dzd 9 O
Csdif OCIsdz" j tOLBjter BiMfjydoeOsls L O dlk
Cslste’ j dd3jsls dzdLI®.d2) € z0OfmqMm L OF dlIlsr (

RIMMRtsHWY dL or "hQSftslz@LdO diglztslsy stg j " j dzad j d3 L OH
ftesyj MiMtse ftosdLotsHMIsoa O MistesdlIlsj dz' dgr = BOI
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L tcOo dzj dad v , sBj MYy jyudo Osh = dzj 5B - tsH d A
fesyj Mmse §t LOHOMI & OdkdstdlskOdk.

s dMsC d&dkj Okt

1.4 Or Otects o [.7r. dHoj ldas) A AHSBLICE RIS T 9 OB h j G s
4O Otseo [ .1 ./ vuvydsdtsy  tsmtsse dsid ~HdaEgy J € Jc
Eyddad2j dLruH., fjocjtcOsl" fh @fd® 3RO ,M.197

2. Jojd [BStokzHtso Odzd jURkLAttpsOawvis.rnag@Us d L Oy d ( .
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Rael [[290flrp I VS fr1Jupi®e@BUBBLE 1] ¢
frzrlrRe semL ) SRy oy o [IRGEAUIOQ RC
l ve[ JIRCM [JAROEPUVRE

1 sCd&ZOH sdteddzdz 1 ©
Mk jdls, skBOdMid?2 ctmizH Ot
tA, G. stOMmd

Sdese w jtej 2 | dzOH

GZRydy 2 kS € Omm@EPdr |, zOkZS,
skeOdEfRH Otcmiso j dzdz’ 2 Lk d
tA, G. stOMmd

I'e jnjdzd

e syd Odzr dzr j mdIsd ftcj HMIsOo dzv 8 Is s tc,
d dzmistcz d&3j dzls Ote d 2 H dzw ftedmizlsmise dw BdL da T
fesHfdmudSse: dzduydzOVY skl d, sy O.d
sBl Wodzjdzgd?2 M Hodishi 8 I[IsOtejlsdteso Odades? to
Is. H.

o556 dzZOMdets Msotej d3j dedze” d3 Istcj dzH O3 © Mtsy(d
or aHdls dzj ftwdodzj yjdedy ¢C0OC sy des B dz! N
ftododz ygdetfng tey OdedJ o ded BOded™ fMotsy 2 yj dzje

R n 1Ists? stsy¢<d L toj dzd v , o Mistets j dzdzets ¢ s
MsydOdz des?2 Mmjlsd dzai oMijeHO "Ro0OlOjIs. 1 tg]
fjteor A Msdsis0 j dris o tlg ts dzj fted o Ydats j qd or
Ctsde§ et s 0 .

( Mls M jydod dzr § 4§ d&zOlsdz" j Mmjteoadmr, ¢t
tej OdzdL Oydd HEslf tsdzdzad s j dz' dzr = o tsL BsARIS MIs § 2
Hg&ZOBdudi MSdy (f tBdseodvwes h j2Mmw ddaW Stcd3ZO Y«
fsHfidmMydSése, MBLHOd] BtSlktse d Is. .

J HdzOE tissB dzj RO 9o Is s 3, Yyksts Hd&zv toj OdzdL O
L OH k&3¢ d, ColstcOW By jls Eftesmisdls! tcOB s
BdL dzj MO ddzd HOYJ ftodo dzj y- f sor hj dadats
ststcG tso tsd3kz ftcJ Hdztsy J dzd ¥ dzj 5B - BH J d3ts tSB |
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s dzOyde Ols dr oeotcj 3 HdAdvw tJj OdzdL Oydd dzse
Clsisls ftesyjmm kijekjls €0OS¢ W ddz0O dehicod® fi ok
ote] BYW-IstE Isistcze 5?2 By jIs kMY jls! tej Odzd L 59 O
ZzOdetsdz "z¥ {teds ' dz' .

JHABOCtS, oBLE@RBpEHMOI MtsBMmise j ddetsy  tod dz
ftiosctcOBBBBdMIsses d HOYj BJL LdzOdegdw wL '™ Ctso

1 OHOYd tejh Oj d3r jBubblf azOlsftj dzticaizfs'® = Mtsyd Odz! d

s fJtwddtelz, dyds nisHHQflsZE §) e §)ls onjdrzdatst)
o jHtsddzj dadzd detfd o fjlskz# Odzj dedd dL ctelkzf §fr f ts¢
LOBOdzj dzg, 5 dL d3jded dzedd deOMistetsy & cwwkzdfr do

[ By des ftsL HOIs'  ffcicedipicoyjjdded j2 HWs Y jJ dzO«
Hdzw Mtesydesets fieddzwIsdw L OCOL ts9 .

R dzd ftod dztsy J dzd J H dzw O9lg g GO IsY s @EdRE d&IS Ot
fedzd S 3Bz f tsmisk. [ sotsdz des yOfMmlsts f sH
fslssfiiz ylsts Btswismw Brils! fjtear di3d d sy dzts
fted fkBddCOydd tldatsyjdddscects MmO sls
Qo lssdiBOIsdyd ME Ptc MO dzip ©®H Odzedzr 2 ¢ sd3d3j dzls OteC
sB M j dad & .

[HdZO dL o O dz' n L OH Oy fnodts jBatste jisdzj dzdzl 2z]
ftslsjdzydOdz dz"@ a3 € k& § Bubhjediytsdg.dzts & dzlp f5 tgts s { Is -
Mstseh j dzd W ftcsHOoa ykz Mts Mg dz€ 2 dzO  dzts ¢
Vsl te®dd jPsH kStso Otsts ds.

vO0Cdd3 tsBtOL 543, ftcOCIsdyi mMé&dy L OHOYCJd,
syd dz tcOL detstsB tcOL dz" . Il COyjMmlsej fFtod d3gj teC
ftoesBdzj Bz oL OddItsH j2Mlsadwy M sHY dMOdedes?2 ¢

ltedd3jtc toih O d&3ds2 L OHOYPAH L Ojydftcts ¢ tc O dzd3c

Ciftswodzjdgd jd@3 Odze steIsBO Edgdets? dzj dalsr ¢
Bjdejj o903ydes, yYjd dn SOyjfMmkets J Gic Odzo
MlsOtcOW OkzHdltedw ClststcOW dzgd ¢ OC dzj oL O(
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ftesmists dzOd3 dzi dzizy dzOdz0O Of taligHGoA s djodddlsi  oddzd t t
MesydoOdz dz@ = MmJlswna.

( Mdzd EHOdzdIs" dL fssHfdmMydSse Isjn, ¢ st
ydiksojls dzom ddzd dJddtsecHO ydiksojls, dzts dzd & O
Gzt Odz! dzts?2 ydmis¢ j fsHfdmMydStse tsnoOlsT
MdedL dIs! v, fJtedyj 3 fted EZHOdzj dedd ¢ sdrisL tso
otej 3w Jjhi BEHEL ftB8COLT 90! Mw (d&.

JHA&OCtS, ftd GtOBEIsdzsdi OB d3Ysdzj Cdafoats df =fds
ftecsHody jdedd, BroOlsr oMmMittc] o jtdizlsmw ¢ I
ftodde3i j 8 udfmdzy YsHfdmuditse. vOECyj Mistsdl
ftedHfsylsj dady dBOdzj dz' S dd3 OCIsdo dz" d3 Mmls tc ©dzd 1

I'fesyd &, fteidHd UIJB EZHOMYIS! fsHydm
ftoijHEftcjHdIsj dzr dzr 2 sl 8 Itsd3, yYybbt€ s@me
OCIsdoedetsmisd BEZHEIS EZHOMvVIS! fw. 4y’ dHj Is
fsmls, O t Issdg, ylstser 1Ij, Clts wWodzvw jlsfyw
HOo Odzd BBKOIsdzz MawL!  Istsd3 yYbsts dd3 datcOe

Cls yj dzj MtstsB tc OLcgAE W  fdigjldidsdgly fUdtOLE 9 O] Is
fsatsy 2 dO bk, ybt Exj tjoOcdtkzjls dzO dzC
sBtcOLtsd3, tjh Oshdd WOCIktstetsdz Wodzw jIlsmw € O
O dzgj Jd SBdZdyj Mo .

 ©, MmMkh jmlsokels dzgj $dd Bl cH Sfg s d MroO|
(EHOdzy dzgdvY fsHYfdmMyudEse). 168 tsdzd, C0O¢ { tec
EPHOdzj 2O MmistceOdzd yO.

1 B8 6 d&zOe dzts j g3 dzOHts ftoj HsMIsOo dzv Is H t
e 5] d3lz 0CCOkdzs kz, fm f sd3tsh 1 Cslststetse ts
ftcd dzOH dzfps®Bd J Mlso OF. v OCd] OO HBMIsEZY
l ssdzlsOC Isj .

R CBSGHO o" ftojHBMIsOadw jIsj HMEzyr ¢ ¢
Hiczeddd MjtodmMOds, 1 Ists dzgifmils dzj SsIstster j toc
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4 §sish s Bulbhlersd gEOK,] Odzd L 5o Odats § teq dztsy §
quWWiChkdodssaets tejh jdedw 2.2 LOHOUd (t dhmk

Cnucok id onA yoaneHua 1D rpynne/natnuka
3anycTuTb
164681318

OwmbrK

I OwnBouHbIx:
0BaBUTb Ha o]
yoaneHuve

tdmzies Y Cdetsyffdaffelr f jtocJH LOTEMSESSA f tot

Cnuncok id ona yaaneHua 1D rpynnol/natnuwxa
3anycTuTb
164681318

OwmnbrK

HOyT yoaneHua
0

n OwmBoUHbIX:
06aBMTL Ha o]
yoaneHue

t dimz2As G jLizdzfigfO)] M dzs o " ff S dzdzj dedats?2 ff tofs
1 OC dz# y g ded J

vOCdd GBELOLBE, N ek dadcikdidgde O Od
fjBw 1WWjiCkdod 8 ddefstelzBj dzlstsds Hdzw BT fl
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ey hjddw BdLdiMmM LOHOY BJL Ytedodzj uded™
My duydoOodzdmistse .

Jtejdikzh jlsets odLEzOd ds?2 MmMejH' o tisd,
ftostcOBBIsOdzdz" &3 BEzHjls HJdL O2dz, W steddzj dzd j
fsflsOodzj dzgdz’ 7 LOHOY (BlzsEcsfsd Lo Olsj d
fsdz L tso Odzd Vv ) .

tOLbkdjjlsfw, Ittjekjlmy folscOldl! dzj S
tcOL sBteOIs! Mw MBulible dzCi(M 5 dz@)dizts dzgOo L IS5, sy dz
ILWWJiCIlsdodaets toj OdzdL s Ols! f sMisOo dzj dadzlz® Isj -

s MsS ddlsj cOker :

1. Bubble User Manual [ € dzj ¢ Istetsdzdz" 2 { jtoyjdiplg tc iy I MUREZ §f O
https//manualbubbleis OlIs©O FEdz®h (07. 03. 2019)

2.RGEZzdi3j dz vfdtcdHtsdz (1 OdzOdzH d dz) . r dL dz )
tcd MEwmM] ddz HisWRE &t Bvww.pravmir.ru/article_3174.html O ls O
tsBteOh jdzdw (05.03.2019)

3.0dzj SMOH@O [ EH@S2 B dzsc [ §idejjSsdeds dadis ) ls bt
URL https://vk.com/prostokosaka@Is © Bt Oh jdedWw (25. 04. 2(
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¢fLdtRrRUIZ 1JC W1HFRUI] Juosisdmfl
sreuvRE L] OLRC
42 IsyOdztse [ OHdWt I
BOcdMistcOdzls, [ jYHEEZOGBSHA 2 vdzdoe jtemdlsj Is

tdMfzedzd SO sOL ORMISO

djteBddz | OmMddzd?2 1 C

Ok ydzr 2 twkzCOadsH d lsjjdde. dzOkz<¢, OmMmtyd
[ Y HEROttsHdzr 2 vdzedoe jtemdIlsjls R dzW tstc

t J MOz s OL Or MIsOdz, ¢

(

ALGORITHMS FOR ANALY ZING ANSWERS TO OPEN TEST
QUESTIONS
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Vasiliy Serbin
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O dzdzs s QU@ WvMj esHdgW h dzgd?2 Hjdz Gyddz (6§
Yylstser tfftejHj dzd s Ztetse j dz L dz20dzd v yJ dztso §
slsCtorossfjctsmr . [ICterlsr 2 eotftesm HOjIs BBz
ddztt stedzOyd e . ] L Issd3 MdzZz g plsisjs®de) dz'™ 2 B tis
sftetsmded € O.

Il 1?2 MlsOk! | ©OMMd3OIstcd o O smw Odze sted
ocftcsmMse . ] sHictsB dzts 51 dnfite’ Cee QlE(Idshij Wz! diz" § tc ®©alds
Oz stedIlsdsse € OC, tcOMMmiIstsw dzd J MmJ o3d3d dz¢ O,

[ Y Oteltsd dz€ dzj 6 O.

Abstract. Today it is very popular to use tests to determine the level of
knowledge of a person. In the test, there are closed and opstiogae An open
guestion provides more detailed and diverse information. In this case, an open

guestion is an integral component of the questionnaire.
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This article discusses the algorithms for analyzing the answers teeoded
guestions. The comparaghanalysis of such algorithms as the Hamming distance, the
Levenshtein distance, the JdrdVinkler similarity are described and carried out in
detail.

sdzs yjor J Bzl Qtctso Odzd Vv ; -| OQdze sicd 3" ; Mic
Oz stedIsdzse Isj Misqetseo OdzdwV; OdzZOdzdL Isj Mmisdtet

Keywords: testing; algorithms; éearning; comparison of testing algorithms;
test analysis

1. 19 jH]dedj

tdLizdz SO By s ey @dzflys@yiddzls o Htetsyj M
[ded ftejHMIsOodzwe s MtsBts?2 dzj ftetsMmists et
Isj Mmls, O toLotsdzwels ftsHicBE ftesOdOddL d
SsHdzddz Eyoh dagsmwy ddzd MOLkz ctkzffts2 Eyoh
tcOL dz" » G ishtsoo. l sftctsmr M BHddd ddzd
slsCter Isr j otfftesmr . ]l BHiesBdZ" 2 @ 0OdzOzdL t6§
ftcj] f sHOo Olsj dz¥ ZodHj s tsfdztso dzr j Isd § d yde
sBtcOIsd s zO dzd -~ 9 dzd dz30dzd J . [ dzv OdzOskzd L O
dmf sdz' L s9 Ols tcOL dzr j Odze stod Isd3" . I mMozs e '
OdzestedIlsdz3r ftsHBBdW MlstetsS dBsy dets € dzOMMd W d

11 0 tshmdzse j tOMMistsw dad W

21 0 fmdese j IstsC j dats o

31 0 smMdeseo ] Y smdzi His9 Olsj dzt desfisd

2. 1l dHr OdkettedIlsdise

10 6hdse Jv dzdeO fidpsests te d Is d3F f s OH O " dJ
frilsOsilsmw or ydmdzdIs: Csdzdyd Msos Y jteOyd?2
tSH dzts 2 MistetsCd o Htckzc lz¥ . YJjd&B BtSdz N j ¢ s
MrtsHMsos BBy HE HoabkdgW MIstesCOR. wdzjHEJIS
Mddgo sz ddgn j € MO MbstesCd ftedHOJ IsMw HJAOS

10 shdzse jolssBpdzsd Olsj 6 stcd-d Isttsy aOBjtsdy s tse
O dzj fYdzdzr | MstesSCd. RHJW MtsmMissdls o I[Istsd3
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dzOB Stc O~ . Y& BB/ M ] tBhdrottt] gk, &z0p &
HlstcesC O disyjls BT IS! ftc] SBtlcOLBoa OdzO 9o d&zOB
tcOL HJ dzdls] dzv . vO0Cdd3 BBtOL 543, dzr By J &3
Mz -d@dizsagsor » MddBotsdzse . [ BteOIsdIlsj o dzd d3
Hdzd d2'  d a3 ¢ Is L HaOd|dz@Rf G o 5§

1 0 shifdsdzi Hse Ols j] zZHdetB)fIsdhn SHMiIsets W o dzw j [k
f sHMstesS &Y HE Hobkdigw MistetsC Odzd . O dzc stcdls
f smdzj Hise Olsj dz' desfyls! ColststcOW ftodmbkzismilse Iz,
ftsfpdzj Hiso Ols j dz' dztstlojr 21 jdz@sHjjdd@t  fifjtsH Mise O.
yss LHiMm! Cd3BddZOydqwy mMddo sdzseo HJdzOS 59t

2.1 (Ommlsswdzadd mJ d3d3d dzg O

t OmMmisswddd o ydidzw jiIsmw f§lkilsjd3 dzOdztsy J c
ZOR Y HjddY ol Mmls, GH] MmistcEB 6 Olsfd Isijj dzw ezl fig!
CzOMmMmd yd mM¢ Ow tcj OdzdL Oydqw ftcj HdzOL dzOyJ dzO
H dzd dz' . 1d SBlstster § tej OdzdL Oydd dsclkzls BT
fwejwvdimy ddd mMevwdSmj. vid daj B dajd,
sBh jj € tdzd wjHijls o4 del)] fiffds,tetsC O tslsdzd yoO 4 sw

[ OddnlstetsCld Ak afrsehi k avelrtdjnHomisOa dds dr f J to
IsOB dzd ydztsdz o dH J :

v OB dzd yo 1

{ OmMmisswddj mj Bdi3ddze O

k a r o [ i n
k a t h r i n
0 0 1 1 1 0 0

sOC odHdd dL kOBddyYr sl1 dlsad ' tlc@digad
Cei WWduydj dzs MaBHMISS 5
Q ofx ™Y
2.2 tOmMmMswdzdd [ JdogddghlIsg 2 dzO
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{ Offmbsswddd o ydfmdzw jlsmw JRlsjd3 dzOntsyH]
ftoj sBtcOL ¥ Is BHd&kEkz MistetsCkz otcOhn sk Oz V- 1 BN
HsBOodzj dadj detsotsets - ip Gezpbde®,) g Gazpdz®j d
LOR] dz0@ BHdets Md@BotsdzO Httkzedd. 1 f tsdzdaw W
dL d3j dzd Is fjtcokze Mttt iz, Ylstser sdz0 Mtsts
f sdzz y0oj i3 wQmipEts'ddedsjp Odzedv . [ 3, M. 7] .

[ Odz mE tcegirdapy 9 suhday . ltcjHMmMsOadds dm
IsOB dzd ydetsdz o dH J :

v OB d&Zd yoO 2
t OmMMmistswdzedy [ 4 o4 dz" s 2 dzO

S a t u r d a y
S 0 1 2 3 4 5 6 7
u 1 1 2 2 3 4 5 6
n 2 2 2 3 3 4 5 6
d 3 3 3 3 4 3 4 5
a 4 3 4 4 4 4 3 4
y 5 4 4 5 5 5 4 3
YIssB ' ftc] SBtcOL 59 Ols! sl ) s 2 dzOd3 |

sfdttOydd:

OvVHOM&dIs: BEGOE a

OuvHdIs+ BEGCOEZ

01 0d3j dzd s BEGOkZ r dzO n

l dktej fdZEyOjlsmMw 3 fjttOydd. vyvistssT

Q ofx ™Y
2. 3 dntSHMslodd§ cgOiEG

] sB &zOMIsd Jdz¥ sted3OIsd ¢ g d MmOl ddHldzd S
ftcj HMISOoadzv jIs Mtse B tcEHl tck dz'r gy 3k gd dzedwv o
Hobkdz3w ftMmdzj HiS9 Olsj dz degsilsw d3d Mmd dzo sdziso . G
ftcjHdEtEyddz vdd vwd3 ¢C. l ddg dzj 6 dzO tsMmdatso §
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OQdzestcdIlsds HOJjIs or MsCdj ByjdeSd Hokdz Mistots
mMd ko sdz’dets dzO0 fftcj HJ dzj dedetsdz  to O ) fipflstestey Woed =[S
Msof OHOs h dr Mddotsdzse sHJdZOC ts9 . v sydad 4,
MgBosdzO dz2O 1 dijde hj (odzseodde Hdzdde MO
d Mdzd Hdzd dz2O MOBES2 Hdzd dzdzets?2 ) lddsECt=f tc Ao dpOs
B' s/ dzO2Hjdz HEL 22 fds@ dqyds/ 20) MlstesCj 2,
Hi2Mlsodlsj dzt dzr d&3 MO 19 olsjdsGiids o@fdgeds te drisdz W o dzw
HOJIs o MsC ke yd Sk, Jjhdad mMtsftshisOo dzj dzd |

I OdzMmis te sl gnarba d s2 marhta.l tc j HMIsOea dd3 d = i j tc,
IsOB dzd ydztsd3 o dH J :

v OB d&Zd yoO 3
g4 ntSHMIso ts- ] [ tdag tc O

m a r t h a
m 1 0 0 0 0 0
a 0 1 0 0 0 0
r 0 0 1 0 0 0
h 0 0 0 0 1 0
t 0 0 0 1 0 0
a 0 0 0 0 0 1

1 Hd M BOS M 3Odz! detsy wOMMstsY d2f.fy sy
WYyd 2¢0n ftedojHJ dedets?2 I1sOBdzd y" ZC OL Odg d F
(dd3d d smw Msef OHjded ), d dzzdzd o Gtetsilsdo dzt

] sdzz yOj Ismw
m=6
s1=6
S2=6
{ Mt dgj Mseaf OHOe h dj Mddeasdzr T/ H d 1/t

Ox¢ Ox¢ O«

O«

{ Offsswddj [ O©S:
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o - -

YIstsB T

p = 0.

|=3

— =0.94

202 Isd topLlodzClaif)ldc O M tytds dgsh + ©

1 &

vsOCdd3 BBtOL 5A3:

Q 18T

of T p

T T

T80 @

ssLWWdydj dzls MAcOwfgdOe ® . 91 d

1 O

sMmdzts o J

3.

(vOBAEZJYO 4) .

4t Oo dzj ded W
ftotso j H | dzdzts G 5

4 cOo dz ded v

ftoesHESdZy Oj &3 dmME Ols 4

s 2
Odze stocd Is B 9
BBL s5tcO,

v OB dZdyo 4

Ode stedls B o

wswsco| wswsso| [ONNEET tomnEer LGLLS
{ 1 ddzS dzj 4
Isj ¢ fyls Is j fls 0.0 0.8 0.63
Odz sted Odze s q te 0.75 0.75 0.86
cOL OB tOL tcOB 0.0 0.72 0.90
Codigf’ sl Isjtef s g 0.3 0.3 0.5
HSC 2 o3y HiSC Is ts 0.0 0.3 0.62
¢ dzd ¢ © COoklkO 0.4 0.4 0.6
HtolzL ' W HstetsG C 0.16 0.16 0.4
Ctetso Ols 9 Olsls 0.0 0.42 0.0
5. 1 OCdzs g dad v
l"Bste OdzetstedlsdzO fssHBBIW Mistets¢
or NjfJtepdmMddE stedlsdzr , OC ddzd ddzOyy,
sehdj uOMlsd MlssS d LOLEsyds! d-r
BJL kfMmdtsydg dzedv ftesyJHEZtr Btsdz h ddgmlsoe ts
Gjhjds M fodsh!s SHdscs dL L Isdn
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¢luflovrIRUSIOBUIY buwvol s Awnat 1]
trJroerds 1ozruga bt vt [

s BOGddz sdted d&zdz ¢ dzj €
BAehlscOdls, [ sdhSs?2 csmkzHOkmiss j dzdz 2
I ALt EdS-d29 s dalz

] Odzmlswdz t OL d&Bd & ¢ tc
BE@dMlsteOdzls, [ tsdzMC 82 cEtMikzHOtemlilse j dzdz
it AG. 1 =ibffistsdelz

Areglkzdzj o 1 dEBd&zZO2 R

ERYdr 2 kS tswsHEEEd , d@kC,
[ BdzMS 52 ckzHOEmise j dedz” 2 s o
tAGE 5T lstE® s dalz

Mmdzj B datf €&z@ p i3y defn Is © dzls d dzts

EZRydz 2 tekC tKoQwiaHd.Is jlain, dz. Ok
[ sdzM S 82 cEtmMikzHOteMmise jdadz 2 Isj =«
t A, G . -dzPstindslss o

b dzdzts Is OY  WH O dzdzts 2 MisOIs! j tcOMmMMdiItsIste j dzr
Oo Issdi3OIsd L d tctsfg Quidddis dsiz d3d @S tetsy j MMiste dats 2 1
stcOdzW St BOI SS9 q otstf totsfyr f ts dzdzts 2 oF:)
Bd ded B3O dz! dg" &3 ZyOMmisdj &3 MY Jj ydodzdmnlso.

Abstract. This article describes an example of a program for the automated
calculation of the microprocessor relay puatiien of transformers and the issues of
the full automation of such a task with minimal expert participation.

sSdzs Y4 or § ldnesdiph stc 3OS tste, toj dzj 2 dzOW L Oh
BOSC M BZOEE d2sOw L O dJlsO, C(telsi] L OB ¢ Odzd

Keywords: trarsformer, relay protection, overcurrent protection, overcurrent

protection, short circuit, arc circuit.

) sdzd ) OF 0 j steOdzmY stc Ol st 6(10)/0,
COMf etsmistcOdzj dzdz’ d5 + dzj dsj dglstsdg o fjlswin 6 (
HEMIS OB ydt tbj ddEdkEs Hiss §sHMlsOdyd?2 of
RO tewy jdzd2, GHJ ®dd ftedkjdvsshv o ¢ OYj
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dzlz y H . Yy Ofmists otsL dzd € O Is osftcsMmr fn tcOMm:
Istc OdzmW stcBOIsBstcts o . b 56 dzO fr) dzts l1uv¢€ dzO Is tc
EMmlsOdetso dzj dzr fdzj Gifizcf 1§ :d | B O &Y dz0 O s O

L Oh dIs O, tcjLijtoadokzjls MmMdzjHEkzshd2 EyOmlstsC)
L Oh dIs O, B mMstes tslsCdzt yojls Btsdz hdj IbtsCd

ykze mlse disj dz detsfls ¢ SHdsYOLd d&§& 5, Ud
(dzOls@®@P Ismw f SH fijtejcetolzL sydziz® nOOC s
OoOted?2dzr § ItsCd) . Il sftesfmr L Oh dIsr s tc © dzfn)

tcOMMd3OIsted o O Isyw .

t OMmMyyls tojdzj 2dets? L ORdIlsr bicOdmi stcd3OIststct
sf"IsO d o dzOH jded W MY J 51 @REA Hzts 2 5 dadftis ) WO IS b
Fftesmisdls: ofmj toOmMyy lsr fJted T oBshd O lstsd3
Zyomlsdy yJjdztsej O o tOMyyIsOs BEZHjIs Mo jH
MO » lsea jlsMmiseajdade" = Mz dzr = 1 IsOff 59
dmMrBHd =, HOdzdEztbRB 53 Mdzz yOJ ftodHY Isfqw or

cotczydzize e .  O0dzj J fted tOmMyYy Isj ZMmisOe ¢
o' Btctd3 IStcOdzmW sStcdzOIststetso SO0, dBOAZOHEC 52
S tcOMyy SO tcd dzj 2 dzts 2 L O dlIsr Is tc O dzfn W

BOC Md 3O dz Isibtsls o t§ Istatzts 94 H! fsmdzj HMlsea dw  dg
dzj 9 jtodets?2 dOdZOHSd LOMNdIsr dzj L OMlsOoawlils
1L dzj Slstest dzgj cedd d LOCOdzydoeOwW orf atsHtsSA dL

l tecctcOBBEZ s Oolssd@BOIsdL qietso Odzdes Bz tc O
Excel 1 smdz fjtcotets L IsOfO s Clsdtotso Odzd W
dgmratsHdzr » HOdzdz' =, MdzjHEZjIs Hftdmiskzyf Ols! dzj
syjtejH! dzgj sSBatsHd®BsS L OHOI! §OMftstlsde j H
CsteslsSdn LOB COdzd? dwAG" fsds@AsHO Q) dOL ez
9 9 BHMEEGE OQoalssdBOISO 0,4 C1. s COYHEB2 ydwt
fjte! v Ldets, o jH! dgjlssydesfmils! or ff sdzdzaj dad v dzs
BOC M B3Odz! dzts dzj ftcdwWisdzr d3 § smdzy HMlseo Jwdlsf ol
slsatsHWwh J2 T EHEmlzL dt” 2 dzdet B Istsots2. I HI(
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2O oMYl St ¥Wdydjdso mMOo®ksLOfEzmco
BOC fd BOWS tzss?2 L Oh dlsr . | Oftsddzs, ylsts ¢
fsLotsdY jls Glfistesdls! L Oh ddsly dzs zts § Iz G20« do'z
Otk € dzgj sBrtsHdHBRs or BtcOIls! dL o f OH O8N

A B C D E F G H
1 NMAPAMETPBI TPAHC®OPMATOPA
2 | Sgoms KBA | Ugy. KB | Uggg. KB | Prs. KBT| Uk, % Cnocob oxnamaenvwa | CoeanHeHne 0OMOTOK
3 630 10 0,4 7,6 5,5 MacnaHbli D/Yo
a
5 Tokwu K3 Ha wuHax 6(10) B Bua oTxoAaULed Harpysku YcraBku asTtomata 0,4 KB [A], [c]
NE) 0606LEHHan I _
7 IR Mmake = e C.3aBT0.4 3750
8 3 _
. 1) s = 7,65 tonro.4 = 0,6

tdMkzdsS 1. JotsH dMAsHAG R H Odad

r dzv dzOec dzvW Hdzgsets f sdzd d©zOdzdw oMy dMa HAZ J

IQMDK@B,S KA
|I?TMUH:7,65 KA

T™MI 630/10
Choe250A
| k=1250 A |
| tr=0,5C npu &xIk (7500 A) |
| lso=3xIx (3750 Al i /55 E@?S*E[DQC*gﬂLTZ
| tso=06c | icrologic 5.
L _

tdmizdes¢ 2. RMatsHde J HOdzdz" § & WwOMysGkz to,

Il smdzy 9©99tHO dMeaBSBHAd ~ HOM -~ tea6 tcOd3c
L dzj d3gj dzlstseo (stcOdzMW stcdBOIsStstce© d MdMmilsj d3F ) H«
ssftoslsdodzj dzedw ftedoeoJHjdzr & MmMsttsdzy 11 .
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stcOdY St dBOssed IssC Ok dezatzintsg?  ff tsfipdzj v 5w

ftcdmlszyf Ols ¢ cOmMyYy sOdz IssCtso S . it Ofm
IStcOdzmMW S RIBSS AT sdz! dats Mdzsy dg" 2 d ISlzH BY o
Hisf EfMmisd Is shde Sk ftcOCIsdyj M<d ) dz¢ B tsd

L OC dzt yOj  Isfyw o IsldctOddzin W isldctsiz OUs@tedDls @& ils © dz0 o dzd o
O fsotejyHjdedY dBelkls d ftesdMaHWIs dzO Mmist
0,4 ¢ fHwjljtfijoOjls MmMkh jMmlse jdedzr § dL d3gj dz
10 o jdzdyddlkz b0 (C(tltstr 2 ¢ iz o d HO]dsjé te
sftse j dzdets s d ¢ O¢ Istc OdzmW stc Oy d W Yd tej L
ktcOdeMY stekOIss® d yYjtejL Moj ik M sddzj dzd
Csi1 WWdydj dzlsOr tcOdMW sted3Oydd) . t OfmMyvy s ot
Hy2Msadw: ©OMYYIls s delzdils tstistS§dd] MO ,kz4y VY Islis,c
5B Bsls 5 ¢ O Mbststetsdzze 6 ( 10) ¢l Istc O dzm W ts
stc OdzW stcdZ3OIsstetseo IssC O d Mrj &3 dMYf sdzdzj dzd
dzj s lsdy j ddpyjdzj cOR Bsckl Hsfkmisdls: h
Mdzj Hs9 Ols j ldzO dztBisy L ©N B Is! slsfMistetsj dz0 tsls Isj -

) dzd ¥ dzJ f sf OHkIs. l tesEteOBBO o My or h
OColtsdiOsdyujMSd d foLotdvYjlk ©OMMydllOols:

dzj { sMtejHilse jdzdzts o LOMNdlk. whtsdl lsdj
BE s ey Minstedzs?2 L O dlsr, ClsLOw o OB
fts bty Atejdzj2dets? Mojdi (HOYJ JjMmdd LOMdls
sts¢ O, s. €. sts ¢ Stcj Is+ j 2 w oL’ s dzO, CoO
Bd sOdzdzd ud MSda L OB § Oded 2 d3"§f Ae@dE'O BUWP t6 jiny d ¢
Msf tetslsd o dzj dzd | HEzc d, Is. § . Hzetsar j L Od3"
Plssydedls', ybt §©0CkduyjmSd ofmj L O § Oded "

YyjteiL HEZGE, Is.j. vykefmlkedlsjd detsfls: L Oh ¢
Hzeso 'mls CYEtc L Odgr € Odzd 2 . stsfteslsdoe dzj dzgdj H
B, GdojHY deder 8 § Tlsstesdsj 0,4 €1. |
CjLbd OO®R] tOMYY s &JddEOd &' 5 d d
fsfOHkls o LOMNJlE.
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58  Tokwu K3 (npueeneHo k ctopoHe BH) c yuétom TpaHchopmaumm yepes D/Yo
59 MeTannnueckue Lyroebie

60 | 13) 13 162) 1 13 1(2) 1D

61 ~KMAKC| 'KMHH | KMHH | KMHH KMWH.J KMAH I K. MAH. T
62 0,59 0,58 0,58 0,358 0,38 0,377 0,224

tdimzdese 3. 1 OfmMyy b bsCtse s)

gdzj HiEZY h JREOflePYls EOR BEY HOWED dzs Oh dIsT . v Ml
skflstcOdo Oj kv Bk &OcCEkzLBYd & t©jyddss
Cl, ftmdzi vyYyjet GittjHjdvjlshmy ykeomlsoadls
o' BtoOdzdzts 2 T s@hjdnif il yudo OJ Is d dzd dzj H dsBEZism Y j
ko fmlse dlsj dz datsfls

A B C D E F G H J K
1 Pacuér MT3
2 Buibop Toka cpabaTtbiBaHuA
3 Otcrpoiika MT3 OT Harpy304YHbIX peXUMOB
A
ky-k
5 I3z — 'Ipaﬁ_MaJ(c
6 B
7 1,1 X 2,3
1 = d ! 48,55 = 129,93 A
8 cs. 0,95 §
9 CornacoeaHue uyBcTBuTenbHocTM MT3 ¢ HMMKecToALLEN 3aLUMTOM
10
Ies 2k, . -1 —k, | 1y
11 C3 =™HcC Tc3ABT.04 — e 7| ‘sd’
12 EH
13 0,4
Iesz = 1,1 3750 . = 157,1 A
14 c3 ’ X § 10,5 ’
15
Veraska MT3 no TOKy 157,1 A
16 no BpemeHmn 0,9 C
17 [poeepka uyecTBUTENBHOCTM MT3
18 M
19 YyecTBUTENbHOCTL K MeTananyeckum K3 Ky= _KSMUH.04 2,28 =>1,5
20 Ies
21| 1
22 YyecTBMTENbHOCTL K Ayroebim K3 Kqﬂ = W— 1,43 =1,2
23 C.3.

24 —
25 YcraHosKa cney.MT3 oT ogHodasHbIX 3amblKaHUii Ha sem/to He TpebyeTca

tdimkzdzsS 4. t Oy tsC &HOE A LD Isizts

1T 9tsH s ykefmladlsjd desfylsd L Oh dlsr
Msslse jlsMlsobksh j2  wyj26¢j flosctcOrd . ] ts
Bj sBRtsHd®BsMsd EMsOdksstd LOhdlkr sk H
(Mfjfuvy). 1JitBosHdEsfhls! EfsOdssCd HOdd
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sBEkzMmdzse dzj dzO@ MR j BBs?2 MtsjHddzj dzgdv tsB Bslss €
sB BsIsts ¢ odzdw j Is dzO Mtsf tctslsd o dzj dzd J Is tG (
fsidzj Hise Ols j dz' daetsfls (. s teslsd e dzj dzd j C
stc OdzeMW st BOIsstc © Mts DAYE | dify 23dzfg 5 5 H diidefzdzd v Mt
ftow dizts 2 fsmdzj Hs9 Olsj dz! desisd . Clts ts B Iz fry dzt
f smdzj Hs9 Ols j dz! detsisd L Odgr € O Ismw ) Istcj z@
fsf OHOw 9o Mmjls! . 4 stslso j Is isCoty citslzts |, O ds =CCO das|
sOCtsets bitOdMy SttdOlststt® BEHjls doj G3detsets ff to
( Mdzd Y J tOmMhdsslstejls! bicOdhi stcB3ONKEG fistds
LHjM! HJjdEZO tBMbWl MteMmMjd ddOyj. uwtftt
HsMIsOls tsydats 3ty jddef € 20 d f stcW HESE ftcjor h Ols:
f sfmdzj Hs9 Olsj dz! detsfisd Istc OdzMW stc BOIs st O. U s
LOB COsIsmw yjtejL BOC ItcOdMW stcdBOIststce®, Bt
o9dHLE L 2Oy dlsj dz¢ dets @ ts Msf tetsilsd o dzj dad W dzlz
SHoREY OL dsects CttesksSsets L O®R € Oded W BLHj
BOC Md BOdz! dzOY IssCtso OV L OO, CO¢ ftcOod
5OCdn kteOdMY stkOsteOr Mts fEYp A B Iy 5 f
EMlsOdeso C O MY j ydodz! dets? [ vy BEYJdZ O @dg™ ¢ Bd
tofmuyy s Myjy. fvy fesdmatsHdls MmdjHlze"dd
¢ OL Ols J mis dzd dO ootsHMR OolstsdiOIlsj
fsfdzj Hise Ols j dz' datsfyls . v O¢, dzOff tod d3d tc, 9
El ect r i dMicrdigic B .OQHjtaf. sOCOw WEdSydw ftjHE
L Oh dIskz dzlz ¥ dzts Mse dzOmMse ™ 9 Ols! ) Is ts d3 Y
vykofmlseadlsj dz2 dztsfls ssCsoats?2 L OMdIsr dzz dzj o ts
or MsCO, d LOMNdIO dtsy jIs Brils! toj Ctsd3j dzH 59 C
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A B C D E F G H J K

1 EcTb v Ha BBOAe 0,4 KB cney.MT3? Ha
2 IC.3 CTIeTLABT 250 A tC.3.crreu.aB’r = 03¢
3 Pacuér cneu. MT3 (Ha 6ase pene PCT40-1B)
4 Boibop ToKa cpabaTbiBaHua MT3
5 IC.B.cneu. 2 Ky X 0,75 Tom X Kt
6
7 10,5
I _ 12 X 0,75 X 34,68 X ’ = 819,36 A
8 C.3.cmen. 0’40
9
IC.3.C1‘[EH. = KH 'Ic.s..\laxc.O.-'l
10
11 lc3emen = 11 X 250 = 275 A
12 Mo TOK 819,36 |A
YcraBka cneu,.MT3 ¥ o
il=) Mo BpEMEHN 0,7 C
14 lpoBepKa YyBCTBUTEIBHOCTH
15 1(1) K
_ ‘rsvum.04 T
16 Ky nen = T 34,1 >1,5
17 C.3.crem
18 I(l) K
19 = _oam 047 7T 21,4 >1,2
Y.crmer. [T I
20 C.3.comerr

L O dlIsr

tdmizdst 5. 1 Qaspy a3 {miHE

1 smdzy ttOMyUyy sO dL or fOHOs N jes MPdmME O
sStcOdzMW stcdzOIstste IssC O, EMlsOdztso dzj dzdzr 2 o dzj 2

23 | TpaHchopmaTop TOKa TWMN-0,66 400/5 |-
24 Tok cpabaTbiBaHma pene 10,24 |A

tdmezdzsC 6. 1" BBt IstcOdzMW Stcd3OIststcO® IS¢ 0O

s kEmMsOdtsoSj o 1 totsctcOdkBls: tojlsCistsdsjodslz jtdsjfp
Hdzw yjets o ddzsjtWj2m ddzsjctedtese Odyr IsOB
fMtcOB Ols™ 9 Odzd" ofjao Isdftse HOdESEs toj dj .

usC o O wlsflj Yys O tlsteOdo Ojlsmw s B
BOCMd BOdz! detsets IssC O CsteslsCsets L O € Oded W
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A B C D E F G
Pac4ér TO
Bbibop Toka cpabaTtbiBaHua TO

3
Ico. = Kore T MaKC.

11 X 0,59 = 646,8 A

Ico zky Igpnam

W o ~N O U B Wl
—
9]
=]
%

Ico.z 1,1 X 242,8 = 2671 A
10 Yetaeka TO no Toky 646,8 A
11
12 lMpoeepKa yyBcTBUTENBHOCTU TO
13
(2) (3)
14 Kyo, = K Mim 10 _ ‘/g'IK.MHH.IO
15 ' Ico. 2-Ico.
16 3 7650 ~ 102 >
17 Kyg. = 2 x 646,8 ) ’
18
19 YcTtaBgku TO
20 leo. A | | teo. ©
21 | 6468 | | 01 |

{ dfkdsS 7. (OMY s bsStoc? s,

1 sfdzj tcOMmMyy s© oMmjn LOMdIls dL 9" f OH O
Wyd?29¢d ddhsydes o' BOISH dzj sBrBHJd B j IstcOdz
EmMls©Oe ¢ d OolstsdidOIsduimMécd ¢4t Mydlsos lsmw , t
EMisOo COMWHIOL & O W dzd o-12BsdftOCl | BsPhidags S tcj H J
Yyo jlssotsdizz sCtcOmMiz.

A B T D E F G H | i K L M N
1
2 MpUHKUMEEM K YCTAHOBKE TpaHchOpMaTOp TOKA
3 TOJI-10 50/5
4
5 MT3 TO 3allMTa OT Neperpysku
6 Ipa, AlTcs:C [T, Alfrq.C T . A [tEp- €
7 157 | 00 64,7 | 01 3,6 | 20
8
9
10 YeTaskM 3aluMT M asTomatuin BMP3-152-KN-01 YeTasKu No BpemMeHn
3aronckas T Koaddug 3aromckas T T
11 | Dyurzma| Veraexa VCTAHOEKA Juanazon AT enT Gyurma| Veraeka YCTAHOBEA FHAES0 | SHERpET
HOCTE H HOCTE
12 Ip.1 Ip.2 BOIBpATA Ilp. 1 Ip. 2
010
TOPTI| 34 | 3A o | 10T | 03c | 03c |07
13 TO Ot 1m0 10¢
200 A =
TOPT2 | 25A 25A 0.01A |0.95-0,98 MISTI lc lc
14 1 Ot 010 0.01
Olec
O11laoo MT3T1- 60 ¢ :
2 2 MT3
o MT3PT1 A A 200 A 2 Oc Oc
Or 0,05 Ot 0o
5 5 : X
5 K 0,05 0,05 2012 0,001 MT3T-2 9c 9¢c 180 ¢
MT3 1 1 Orlaod 1
17 38E.Xap
MT3 O 025
T 0,25
5 5 y 5-
e MT3PT2| 15A 15A 710 200 A 001 A |095-0,98
MT3PH 0120 mo
s Un 70B 70B S0B . 1,03-1,07
MT3PH Ot 5 mo
5 5 5
20 U2 B B 20B 0.95-0.98

t {fkdzsS 8. uMlsOoCd toj dzj2dzs?2 L Oh dlsr
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10 HOdEksdR ttdmzdS,] ftjHsMsOodjd St
EmMlsOQotse BjL fHosdjykzsyds = o ydmdzj dzd 2 .

sO0Cdd3 GBtOLtsdR, (EBCIKOBROOIAON sdzv j s
toj dzj 2 dzze L Oh dlskz fsdzdy O hdrn IStcOdzM?W StcBOIS |
Bsy des MdMisj BOIsdL Jtetso Ols! Mdzj HEzE h dd3 SBteO
cOfmyy s [ v, d mMdzd [ u) dzd H sMIs Ol sydes Yk
My Jy. [ v) desl©OL dg'HRA L O € Oded 2, tcOfmyy Is Is t
stcOdzW stcdZ3OIsstetso IsSsC O d Wtediddtetso Odzedj Is Ok
EfmlsOo ¢ .

gl  fsEls j Ok :

1.1 tcOoaddzO EMtts2 Miseo © 1 dzj € Is tc tSikRM. IH@jdztFra G (
| ZOo e sl dzj tcG s dz@MHIOBO M. smMmdd , 20

2.2 OB OH, [ . ¢. t Ofmqyy Ist toj dzj 2 dzes?2 L Oh dlsr
Myglsyg2: [tdtsctcOWiduwl B/. :f .RIC.R VZEB @HO W 3, { J t
d HB3Y50 Mm.

Azt B Ctsftotsyj Mmtstodzr 2 -152§ fQ R .dztsR 2 L ©F tq Hs
fts 1 CMmYf iz Ols.@BRIEP3D 4 .RAUIZ 11K cf [ mdut [1 RS
2018.1 71 M.

3
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So¢ v MIBRYYRuasu [ [ 3 UL}
U 11 RrRzflIrd o wfur{
lrtrt s v v 1] RrRI
FrCVRES L ITt9RrRRAR

sd3dtocdzso O ¢ dzj dzO [ o
MilskzwH j dzls, t ' B dipishpSiddedz’ c2ts fiftHdCRey d S dzdz" 2 Isj - dzd

qdsj dzd 1. ¢. uts
tn, 6. t7"8B(

A3y deS 5  sdsOdz 1 d ¢

ZOkydzr 2 kCtsoatHdlsj d , {9 Gzl SRR d2.ts izt oo
OQoadOydidzdzr 2 Isjnrdzdud MSd2 kdzdo j teme

t A, . StrBd

ltesj Sl dOftOodzjdz dz0 twOLoadldy Isjttedl
dmf sdz' L s OdzgdWw Mo ted d3j dzdz'ITals | 15 iddtsddafsg i@ ¢ dor
fjtcjtcOBtIsSCd BIddBOjtedOdzse, HBsdzdlststed dzg O
t OfMfmitslstej dzO ftotsB dzj RO @Y fsde@dr’ ddts casj fipi§asy
tcOMY tetsistc Odzj dad j s Ofdztsc ts tcOMmlsj dzd W cC B
Petesy Ojls fkh jMlsobksh j2 1 Csmdmlsj &Bj, NdL dz
fMeh j e zs h d j sjodtsdzsedd fsLotdvels kd,
f sdzdztsfyls+ 8 Iz dzd ylctDfdslg ‘dzd 3 @fipdett jj o ¢ v sMmdztse
Edzd ylstsy j dzdw t©OMiIsjdzd2 dr Bds®kOME &y c
Bdtslssf dzdo ® (Bt sOdagtscz+B j dzL ddz) , ylsts fHJ «
L OlstcOlsdztsets o 1 Ctsdesdzsdyj mMé&d or etsHdz 2, il
Bstch jodC O o fjtedtsH ls Yo jlsjdedw HB BLElstsd
Ysts MtsfsmisOodhs ) MOSOtdets?2 Mo j Sdets2. [ dz
MdzOyodkz0d ftesosHdlsMw Mmetste, dL Bj d yjdedj ¢
Bsteh jodC O. 1 0OIsjds oy isSddedss B fzv § G dz! Hilgt t5)
BOCIkjtedd, SCtlstster j ftojotOhOtls MOTOsL & f

o 1 lsOdesdz d Ekedzj & dMmdzr 2 GOL . [ Odzj j i tots
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¢ dzdzts Is Qly dazOMisfswo to j 3w dzO Isj tstedlsstedd 1 Of
d oo dzj y,j dz 9 tOLtOBBISE thdsedr j tj C
mMemtc] HisIstsyJ dedz" § ) sBl JCIlsOn f ~ttesh s
SHdSsHd 3 s ttOLtejLbkz d §dsh OHd Istsdhd
tof) z tc ) dats 2 BOL T Istcj Bz J Isfmw BOC Md B3O dz!
Mz desf sMmistets j dzdz - LOdzj 44 2 d fjtemtf j ClIsi
OyddisomMCts?2 Istsdzh j2 d lsdztsy j ded W dzdf dzlés psfigzjj fazf
ssySdmiztcfides ¢ vzl P de® Isl® dzy ddgs B8 O

Abstract. At present, in the territory of Western Siberia, the main profitable
hydrocarbon reserves have been identified and are involved in the development,
concentrated in facilities with wefiredicted properties and uniform reservoir

thicknesses in the sectiondharea. To replenish the resource base, the most detailed
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study of complex deposits and prospective objects associated with the Achimov
formation and sediments of the Tyumen suite is required. Of greatest interest in terms
of resource potential is the Tmen suite.

sdzs Yyjor j smadpgfedq: wilsdztsy j dad v, dzj WiIsj € OL ¢
Hisydz J tcOB SIS’ Ctotetej dzv ydw, CsL WWdydJ
f4MmMyodedmistsmisd.

Keywords: Jurassic sediments, oil and gas bearing capacity, geological

exploration, correlation, posity coefficient, sandness ratio.

Ajdzos8 dz2OMmlsswh j2 t©OBBIST WeodzWw jlstqw Hjls
Mistctsj ded W s om¢ dn Slsdztsy § dad 2 d syd dz¢ O
B MsstesYHjdzd?2 1 JL " BYdzdlzsBe s MoSHO dz0 M
GitWdL dud MCteTL OBy CRQ toj Ctsd3j dzH Oyd2 5 ¢
CJjBditsetsteOL 9 jHBYydzr » tOB SIS,

lted dLEyjddd stmMSdr Bldsyjdd?2 o BtO
Ctsdzf dzj € M dMmMmdzj Hise Odzd 2 . l sfistetsj dz tej G
Wddzt sty B tziiplsdz” d3 Mo ts2 Mise O3; tistddsa0jo Hig j ddzd
Mtsmis ©Oo dzj dzdz’ ~ a4 o3, COyd Mise j dzdzOw tsyd dzf
9" HJ dzj dgd | fjtcotstsyjtej Hds R sBi jCIsso H
G BdzsestcOL 9 jHBYd' » t©OBTBIS.

[ dzw toj OdzdL Oydd ¢ tsfmlsOo dzj dzdzts 2 Y4 dzd, :
smdzseodzr § L OHOY(:

THibOde jdepsjetsy L dud ME Y dLizyuyd dedd ® s

I Cstetej dzv ydw s e dnrn tsldztsy jdzed?2 M ddzh j €1

I sftcjHjdzjdedy MlstckzClskzter or wodzj dgdz" = d
ZOdetsdzj j lsddBZzOdz dzr » &OJtcOodzj ded?2 1ttt
“ tef) szt y  dad v R

Toerwegdzjdedy LBdz ) ko jdzdyj dedzr dsd Istsdzh d d
9 jdzgdes Mo wL Odzgdzg' » M  Odzj stckemMdzOZEd § 5 H Odadk
371,
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10 BhdsoOdzdd f§sSHESIskso dzj dzde" = toj ¢ ds5dzO«
ftodo dzj ud dzd § dip O LfasidHNE usdz' 5Oy d 5 dedy'f Lizlz OffsC © O d d
9" Hjdzj dgr , ftesMmdzj ¥ Jddz@ d BElstsydzj dzr MmlstcOls(d
cstcdL sdzlslz (tedfm. 1). JIr"r{ftsdzdej dz OdzOdzdL dL
slsdztsy J dzd 2 .

axfE|ae)e . LS ol |22 B ]2 e
H e - HHH1kH el (45 B [5 §] 4
R SlE|Su|8 I

tdmEzdes¢. 1. sis‘tstscj datzd) 2y WY ts todn'C g 5 O dzdzHaisly | t6 O

J toJ Lizjdz' BOdzZO (tsdzkzyd dzO tj 6 dtsdzOdz! dzOW
FowL OdzdzOW Mts MbtcOldcteOW dyj fSefozp j HotOY de'd
1 My dzZ2OlsOydtsdede @3 MC o O d dzOd3 dz@ f dzsh OH J
Mj2mMidujmMSdn MejLts otejdjdd & Skese
d3j fridastsy H j dzd WV~ 1 JL" d3vdedets G s Mo sH O, fs
ftojH sdzOGOj o3 § f Odzj stezmdzO d ftetso j H | dafs
toj L zdz SOISOdsPLpgdifipiuyslass s d + M zE OlsOyd ts dza

10 timdatso Odzedd ftotso jHjdede" 7 tcOBBSIs f tsdziz
9T asH": 10dBtsdz h dj dzj WiIsj dzOfmr h j dzdz" J Is t
YJ dzelstcOdz! dz" d53 yOfplswds ozj mMiststetsy H jdad2 1 jL T o3
ftejHMIsOodzv jIs MtsBB?2 dzgj MEsdz €6 Ofz®F @pte? dz' &
L Of OH dzts 2 ,-9 Sfiffsioydass? -9 s s ysdis 2 yomkswal 1]
tOMYf sdzOc O Isfiypw  dz20 teOL dzd ydz' = e df mMsd3j Isted yJ

1 OdBtsdz M OW f j inyOdzd s ts frests fn Isfttauridiztstaitry J dazC
f sHdWIsd & , GH] BdO HMideOjls 50%. 1 Od d3y
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B G-5Of OHdzats?2 yomisd. RMatSsHWY dL OdzOpadjLded IsQ C
9" 9 BH, Ylsts  dzOMmls HBotsdz! dgs o' HJ tey Odedz” 2,
Edsj dz' " jdedd St WWdydydesO f j iy upOiayldndsCsdn sdfO
L Of OH . 1 i mMyoOdzd mistsmls CfMmoe jdedats EZCOL T 8 O,
1 Odzj stezMdzO § eisidzj Md o0 MW d L WAOdZQ <izd | o3
f4mMuoddmbssmisd (tdm. 2).

t dMz2zsEFEels O S s WV dydd dasO f J mMyOded Mmis

rdzv tojh jdedvw cdzOodes?2 L OHOYd dimMmdzj Hise O
BOIjtcdOdzse Mji2MBstcOLo jHE] (MtejLr ), f SH
CJtedzO jfizj oz H dzOf tcOo dzj dzgdWw tcOL o dlIlsdw § Odzj 5
Sftcd HY dzJ dz2@ ©0O2 Bdg HdzZ" HBKOLO9 JHGd BBSCEtSHO
sOCy ) PO fpatydy &3 Blztcj dzd j 3.

RMftsdz L soaOdedjy B IssHB fshmMistetsj dedwWw toj G «
4wy jClsdadasdpisils jisdztslz) dem ¢ dn Slsdzsy § ded 2, 16
B3y Mistsf sdztsy j dzd § L Odztsy J dzd W Mm<C o Oy dder 1.
tslsdztsy § dzd W o’ MsC 52 Bsh dzsmls+ ¢ | f sdzlz yJ dz
tcOL 3N jdz CkMmMls MS o Oy d da.

113
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Citbdsedui Mis] teBthdssOdd HEZY HBKOL 9]
1 JL " &3W dzgdztse s Mo tsH O.

s MsS ddlsj cOlker :

l.cStsadzjo 1 .1. 10ftcOQodzj dzd™vw t©cOLOdIsdw GCtsc
1 dzsC O tOLo jHEd d HtsBT yd SCStdif Oddilsaty,OL
2017.62 3 fy.

2.sklskzL B9 [ . AdWtseo OW tcJ o tsdzs ydw: CO¢
ftesd3” h dzj dedetsfls+ / 14 Wl d COfdlsOdz, 2017,
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b dzdzts s QlydasOMmistswh j j otej &Y OolststcOdRd d3datsc
Ylsts IsjClstsded yj MEcPj dztworlz s f deatlzw f Isiyw  ff zlsw d3d
BIcteOydd cdzzeddzdz & Wt dHtse. It dBdetsedn
cdWistsor n LtsdzOR HGBSOLOMRO ejdjlsdyuj msow

sjSltsdduj MSdR tOLds®ss. [ dv tdilsser ¢
©OL dz§ ydz O dats RO dzqf 2 : BOC dzd Is dz' 2, CcOo O
sj B jtcOkztedr 7 [ 1] .

sdzs yjorj s OL sdsidshls! , W iz dzH O d3j
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d d0 o MsstesyHjddd 14 jlsdzOdZO (4 4 dzf 2 v
MistclzC Iskztc ©ds.

Ajdzltesmdzj Hdls! Mo w L Isj dzt dedz'O®s 2 tddz" BO & d
Odes BOdzd 2 HdzvW ®tcjHjdzjdedw § jtemtf jSIlsdedz R
tcOL9 jJHBBYdz » MSC o Oy ( dz, O IOCy ] H dzw OCIstk
Bktcjdedj &3 ez sC 82 MCo Oy ddzr ~ 11.
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orweodzjdzdj mMCoOyddz M OdzsBOdz dzr &3 Isj B § toC
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1 Odzj ¥ d 6 dzj slsdHdiitgits H ¥ B dzHOO d3j dzls O, co¢ i1
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dzj Wisj cOL sdgsmdesmisd M cdzzs ddzdzr di3d Isj € Is tsdzd
fzlswddd Bdetw®yYdd cfdzdsdfoc n L sdzO~R .

t dWistse j dzgdzO¥W stflsPpysH o twOLoadlsdd L J ds
Coltstesets fosdMAtsHds ©OMSOd 90ddj d O
tc O dzd 4 LOBRC dzzoh j 2 mw B sdzj j HicJ o dzj 2 s5C j (
tcd W IstsG j dzdzats 2 MilsOH d dquJ toffj te jzrs ) lf@pddpivdzr BMHOH K
okzdzC OdzsG j dzdz d3d § stetsH Od3d [ 2] .

[ dzv tedWistse j dzdzr » MlstckzCIskte - OO Is | tods
Wdze JHdzr 2 ftslstsCd, Ctlstster j ftesweo dzwe Isifw G
shdeso dzr = COdZOdzseo Hdzv sz dzj BP'O GO RG &g
LId3Odztse, 2009 ¢.)

lted wWOMMdisIstej dzgdd § Jjtemti j Sisdoe dzj Wisj ¢ O
OCIskzOdz! dzets? ftesBdzj B2 Wodzw jlsipw ftetsedesL €

[ dzw dL zyd dzed v mewrL d dzj Wisj ¢ OL tsdats ) dzts iy |
tcOMMmMdisslstej dats tsHdets dL r tetghdas 2 d s jndiaz dij o
MotsHO, It Cthotoodilz fthmistcsj dzO ¢ OtlsO tOM
( todLfy.. 10 ¢CO0Otlsj 9 dH dzts Yls ts ) dzj C slststc
Oz B3O dz! dz" » L t5dz0Or G jBlsjtedddyd MSd2 ctOH]]
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Wdz6 JHtse d cOLBe fts IsjClssdedyj MSddz dzOtclzh
StcOmdetsdzj dzd dzmC se 5 Mo tsH O.
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Yj et kMmlsOdzse dzj dzts, Ylsts L sda fsdztsy dlsj dz
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stcj N ddetseo Ofgls s OL PL O [ 2] . 1 MmMeats tyjtej
BOCcdzf sdztsets ftsdz" EZCOLT 908l dz®@ dOdzdydj &
HJOBOGdzj sdS O3 9 tslsdzduydd Bl oad3jh Os hdn jj

JHddd dL fsdmMiser " Ctodlkjtcdjeo Hted or H
Bsy jIs vinydzw ltse f OH j dzd fts slstcd yOls j dz¢ dzts
CtcQodlsOyddedetsets ftsdzj?2 o Ltsdagj fYtseor h jdade -

) BYf jtcOsktc® o f dzOMlsy ftejHjdzvjlsmw B d
tc OL dzts &3O d3, f dzslsdztsmls s & sjf dzcotsegts  slstsC O,
ctdy & (ki dsifess sHdsmis: s . 1 fMmeaweLd
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ftedlztetsyj dz ¢ BdzsC Od3 WhkdzH Od3j dzls©O tcOL dzd
ltedL dzOCd dzj Wisj e OL sdesmdesMmisd EMilsOdztse dzj dz
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LWWEkLdodr 7 BOCE®ROISdY) MSHE d H & Y HGgnOPaixes &
fstcsH. 1 OQadfimddsMmis! HtosHEzSIsdo datsisd M o O
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Msyj sOdedd 1 tetsL dtsdadz” A, HyWtsted3Oyd tsdadzr = ¢
sB dzOflsw s otsESEy N ERHMYyddtolzs sy  f sdztsy d ks
Odzs BOdzd  , ) -tetfigd HOBTY dzeidz’ | Odzts BOdzd (.

Il " 9aBBHT :
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ZsC Odz! dgf » cteOQoadlsOyddede" = d dBOSdzdIlsdzr = O
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s MsS ddlsj cOlker :

1.1 Oatcddzse 1 .1 ., Jedzjeo 1. ., S OtcdgQlrsrj 5 9
Mstetsjdedj] d dzj Wisj cOL sdetsmdesMmis: fMmj o j todatsc
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¢ .

2.1 Odzd mMtse [ . Zjdzdratse 6.1 ., skdzd € tso
f totsc dats L dzJWls; G OL tisigtish dztdifisigts o OHlEsWic ISt 56 t
J W a3d dzfy € 52 L tsdz' (8 fsdmMStso A d dzd
GtGOSdCBOG’dZCflSer B d Mj2MdBsteOL © j HIsYdze'ids HO
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O dzdzts s OYJwils Ols+ | tcOMMd3OIstced o O Ismw ts fry dat
ftoeddzd dzv j d3" J © ftesd3r hdzj dzgdz" = Mmjlswa.  OME
O sO¢ Yj dr 90ttdOydd, MewrL Odedz j] M f tsfls
&ZzO0 fJtojdhikzh jMmMlseo© ds tejzesmisd® ¢ s i detsasjs d -
Otecrndlsj SIskter d tB&OMIsd f ted d3j dzj ded v .

Abstract. The article discusses the main communication protocols used in
industrial networks.Discloses the features of the application, as well as their
variations associated with the taskhe authors point out the advantages and

disadvantages of the protocols based on their internal architecture and scope
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mMdzsy dzr - ftotsyj Mmtse Qo dzj dzd Vv , H dzO fdeddd3 |
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lteddaw sOW Is HObydStse dJqdaW stedzOydw B s
fsHEtSIsQoadzdo Oj Isfpw € ff jtoj HGswits, dz@y Ol d fn) fdgj I
ZOof ted 3 t6,  jteMsdzOdz! dzr 2 S ¥ Is] ts.
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ddzj Hze P dd3 djeOteandudmMédds  sOftsds fjlsd
ftcJHftedwisdw, ¢ Chlststets 2 IsOC Y J f sHC dzt y
HdMYf Jsyjtetse. [ SC0Odz dgety M ls! HejHftodwisd
cLojLHOe { sEthepet dzsdzse dd

[Mdzso dzr i3 JelstsS sdzO3d B d3j dzO® ( daW tstc dz3O
MBStcO® HOdzdz" = Btsy dzts 9 " Moglhig] ByafibustcCANGpEp d H dz
IndustrialEthernet] H tc.

1 0 todmbk deS | 1 dLtsBtOY § 2O tOMmY tcj R dzj c
ZCOLOddj &3 ftoslstsC sdzsce B A3 dz0O d dgW sted3Oyd J 2

HIsOdzH Otels i totsd3r hCadx dfiiatsrdller #yrgds Hetwork, mJls!
Codzlstesdzdzj teso ) tOL tc@B IR p ¢ Gn j oty dp@rzd 820
BoschGmbH | dzOfMmlstswh jj otcjddWw fHtodd3zj dgv jIsfqw o
¢ z d3dzH & dzé . J Mdsvaes MBBICO HOME ~ My dIs
EmMistes2Mlse M Ctsdzlstetsdzdzj te Od3( . [Yydl MENM,
BdHd 3 ddzd BElsdui MSddyz ftetse tsH dzd € Od3, Is O
slsCter IsT 2 ftoslstsC s dzCANpfRens Bdztycdss  off figcfe(tgyjddd |
stsftsdztsedj?2 c¢chddzGe d €0OBjdzjd3 codlsOw f Ote
COHEB O :

1T COHtc HutEtamdi f(j tcj HOYO H Odzdz' = ;

7T COHte L Orfnte fiy@Me (| L Off tetsf &zO f tso lststcdzlz
ftslsjtowdzgdetsets ddzd dMmMGC Oy j dzgdetsets C OH . O;

T COHte f j taoyeddadframidd ¥ Btedzdteso Odzdj § OEL "™
HOdzdz" » ddzd L Of tetsMO;

1T COHte lerpdr@mdi fHd e dzO0dzdL qtelzjls tsB t5h dB ¢ j

s CtstesMmis! fjteiHOYd dqdW sted3Oydd L Ooadmdls
By dls HsMIsdec O 1 [ B/ M.
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CAN: Industrial Ethernet;

Modbus (ASCII, RTU); Modbus TCP; Htharmet
Profibus (DP, PA, FDL) Profibus FMS
- oot

S - ﬁ
N

KoHTponneps! 1
JIaT9HEH i 06pa30331]'rem1 Kanan Verpoiicrea o6paGorku, JIOKANTBHASA CETh
veER I XpaHeHHd U IlepeJa4dn TIpe MIPHATHA
JAHERIE HHGOPMALIHI
- - — -
CeThb CEHCOPOB TToneeas ceThb JIoKaneHAA CETE
(Sensorbus) (Fieldbus) (LAN)

t dmMkdets€ 1. wls®delf ®tslelzT h fdzgg adaf = M j Isw A

l etslssC sdzr ) iMedpusRSICHz odhssRTU § tc d d3j dzv & Is ipw
mMowLd HOIydS¢tse d dMyisddzdlsj dzv dz@ = d3J = Odz
B34 ) ARCCIJRTUL ©OC dzt yOjIsmw o Mftsmtse CtSHJteso !

lted dMf sdz L tso AIBH § O @B digdydzo sdz MisH j tey O
H Odzdz" - .

1 tod C sH Jd tc RDUO digdfdzo ts dz CsHdlzj Ismw S H
f smdzj Hs9 Olsj dz' desfisd, vyt fser hOjls MEC et

ltoj ddzzh j RECH sCdisH d tetso Odzad W wo dzw jIsfpw Z 4t
HjSBHdJese OdzdwY d EZftcOoe dzj dzdwWw H Odzdzr o3d .

stesdzj] ,scf teslstsC tsdz' Ztcts o dgv Md s te s
oLOJdABsH j 2 Msotse Ols fn  f tcdddis€ TO®R s d3 y l4f tds dzjs D6
MsCtcOh Ojls LOHjty Sk o tBttOBSISC ] d § jtoj HC

[ ddzd d3O0dz! dets?2 JHJdzdyd?2 ¢4t HOo OJodilsR d d
wo dzw j Isfypw  tsBDODUJProtapl@étgUsit) Hdzw ofMmjr WdLdydf
BsH jJOBY MisHjtey Ohd2 CtsH WiEZzdBDYqdeS @Y g oOdiafids I |
9 i OADW IsApplication Data Unit) Cslstster 2 HtsBOodzv j Is
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CodeStojlsdegsets WdLduyuj MEBsets Lkttseo dgv d dagW 56 dz0
tc ts Is ts € NModbbs AGCIl, RTU d dz@CP) . ) Lo dMmMddiismisd tslis
WEdC ydd, §tsdzj PDUGIRIEjAS BOGSjIs@Qjisrtejn Isdf 5

9 Discretelnputsi sHdztsB dIstsar 2 Isdff, Iktd2 St ylsj dz

M CoilsisHdzsBdIstsoar 2 Isdf, vyljdedj d L Of dm

1 InputRegisters 16B dIstso r 2 dzisqtf , yls jsdzd j ;

1 HoldingRegisterd 168 dIlstse ™ 2 Isdf, vybkjddj d L Of(

l1toj ddBzh j Mis o OdzdVodifuts s ts tr'$ s Kz W ftosMistsls O
tcj OdzdL Oydd, dzOH Y dz" 2 d3j stsH Cdalstesdzv M

RL dzJ HBMIsOIStses orHjdzvwels MftsmMmse oL Od d3t
dzd fsLodasiss 3 EMstets2Misa O3  jtoj HOO Ols!
ddzls j tco OdzOR o tcj d&3j dzd .

¢ Is O dzHRDafdsis (ProcessField Bus) B dz tOLtcOBESIsOdz 9
] 4 ed3Odzd d SSiBUEHO dzd 4 2

[fdzso dzr B B ZOMIsW i3 Yted diBgj dzj dzgd v § tetsls ts§
MdMmilsj d3¥ k4§ cOa3tz] dzg tedz’ s SB StclzH 59 Odad § .

AdLdyjmMés?2 MiejHB2 t6OBBIST foslss sdzO0O o
sSO¢ d tflstso sdzsC tsdzdz 2 ¢ OB Prdfibusdits YO &z totds® sz Is
fts Holkzdz { OB BA BrdiBusPA (Profibus ProcessAutomatior) i
ftoslssCBOdZdL 2j di3r 2 btsd ¢t 5 diBjHdS?2 odlst

Jsdzd ydisj dz! dets? tsmtse  dedetsmis: 8 wWo dzw j Isfpw ¢
Emlstets2Mmlse Mmilkd yjteir hddzlz.

[ OCId BOdzr dzOwY MC stetsMls! f j toj HFDofia)is DR O dzdz'
(ProfibusDecentralizedPeripheralsi s ) dzts af datdsds s € s dz, f sdzzydoe
tcOMYf tetsMistc Odzj dad 9 HJYJ dzstcOdzdL s Odzdz" 7 |
HOdzdzr d&3d &34 Y HE bEmMlstes2 Milseo Od3d MmJlilsd .

ltoj ddi3zh j Milse Od3d ftotslssC 5dzO W dzw s Isfpw
CcojHEBBBese EEMstts2Mlso® d&O L Oftsh oads jHE
1 dzj ClstesdzdOcdzdlsdzr » ftsdzj 2. wCtstesMmis! §jtej H
[ BdlIs/ . 1 © ¢ OdBmofibusdPPdy L B tf tRis dzj 2 AndéiluzFDls
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(Profibus Field Data Link) Cslsste’ 2 sBJMfjydoe O] ls i
ftoslssC sdzts d3  tPisfdnjsbMS ProfilpysBigldbusMessagespecification.

l otslssCsdz € OdzO &DLdEctsiBtg o deve | M J yd s o {
cojJHEhddie EkfMmlstets2MmMlsoatsds Moatsj2 LOHOYd o Ist
IsO¢ Y J BOSC Md B3O dz! dzts EmEtstew j Is oLOddEsHj 2
¢ 9 J HtsegPrafusFMStsB j Mt j ydo Oj s tsB d&3j dz H Odadz" d3d
d HdMyibydtemSdBd EMbtes2miso ORd. [ O Md d3c
By jls HEsMIsdec Ol 12 [BdIs/ M.

Industrial Ethernet ( ff te s d&3" h dz Edwizie)? B' dz t©OLtcOBTIS
oLOdBsH ] 2MsadwY € mjdEsysiselms] deis o 2 fyfls tHs@ fipfs o o
M swa. 1 tod d3j dzj dé&gfhprnet 9B ' WG Slzls tc O dzd L 59 O dat
sctcOdzd ydo Odzts wlsmizlsmlsod] cOttOdzlsdd tsB d&3j dz
or Mt ts?2 Istsydesmis ¥ . [ HdzOS STCPIRs]] Sstsladgd dzH Gisd
RFCLOO06, My ®&detg MY j ydlIs: yofmlskze fitejHOykz ¢
s G s, Bf dzd tcOLtcOBBISOd dtseor j t©OLl jd3 d
fesd3” h dzj dzdz’ - Emdzseo dWw A . ltoj ddizh j Milse Od3d
Ethernetr 9 dzw 8 Isfmw :

TorMmsCoOv MEtesMmis! §jtedmPyd HOdzdz = ( HI

TotL sy detsMls - ftedd3d dzj dzdwv MmEkh jMmlsea ks h jc
o O h Ethemet

T dedL COw MmissddisMmis! sBMdzEYy o Odzedw M Isd;

1 dzgj Mdzsy dzOVY Btec OdzgdL Oydw tojL jtcodtese Odzd

TdmSd® wjdzdj ftesedzj B CsdzdzdL d2;

I Midecdsd desdtetso Odedd MiiIsd d Is. H.

[ Mdzso dzr d@3 d 9lOQ lsdndgRriddfthetmély o dzv j sfw L dzOyd
ftejorhjddd Mmdzkzyjs ds2TCHIEY GE&GZ0QdE) P8 HE
fjtedMm &zOj BBs?2 dJdeW sted3Oydj2 (8 BO2IS) .

[JHAdOCt 1 Istsls dzg HEMISOIBE CliRf J dhdtelz] Is
HOdzdzr = . s WmtludgrjalEthanetdsazj jIs o tsL sy desMmiss oL OO0
HieceddBd ftelstsStsdzO3d ftsdzj otsets Mjcdid dels©
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1 tod ftotsj CIsdtetseo Odzd d ftetsd3” h dzj dzdz’ - fn
Wstcdigzdzd tetso Ols! L OHOYd, or ftsdzdzy j A3 jJ EMmilstot

I Mty odzddzOdzed ) dzj 5B~ O HEEOBH ozl ¢ BC
sBtcOBBISCd LOftsMmise d lse jlstse, ftesf 2mM¢
BOMh IsOB Jtetso Odzd W .

leso jJHY OdOdzdL dzgi MEBBdz Cdr floSISBE Sdziso
Mdswa dsydts MHJ zOIs! 9" 9 tSH, Yylss o' Btste
LWOY d wWeodwjlsmw My JydW¥dyude &5 Hndzw Btsdz h dd

s dMsC ddlsjcOlskir :

l.r Jdedfj deS s 1. Cdeyd S dztstf j HT W d &L URLY . [
https:// bookasutp.ru/ (HOBO tsBW©OM j dzd W
2.ANQls" ase [ . 1. ] eslssC tsdzf mMeovwviLgdhwRilaev U

http:// plcsystems. by/articles/ 651 (HO]

3. CAN in Automation. Technical document$. € dzj € stcts dzdz" QRL:tc j Mz
https://mww.carc i a. or g/ groups/ specifications/

4. Modbus Technical Resources. C fizj ¢ Hztc & d4c j Mz tc MYRL:
http://www.modbusorg/techphp( H OlIs©®© B tcOh jdzdw 05. 05. 20

5. Profibus. Technical Description and Bookk.C dzj ¢ Istcts dzdz’ QRL:tc ] Mk
https//www.profibuscom#collapseTechnicalDescriptionsBooks (HOIO
sBteOh jdzdw 05.05.2019) .

6. Industrial Etherne Advisory Group. § dzj € Is tc ts tzgz & tcWiRL:
https//web.archiveorg/wely201203110204064tp://www.industriatethernebrg/
(HOBSO tBWKONMN jddw 05.05.2019) .
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IRr3 R vevt fswflamielf) os ]

mMslwW ¢ [dzj G [ 96G

cskzHjdzls, [ BMEd2 ctmikzH Olldgdsa jj tddgaf 18 §
t A G . [ a3

z2jtwBO JldClststc [ 9 G

dZOkzydzr 2 tkzCtse sH i) dz) -~ dd tc &zt
JBMEd?2 ctMmkzHOtMmlse j dzdzr 2 Isj n dz
tAn, 6. [d¥

[ Mdeso dzOv ftotsBdzj )ZO § steh dzj o' » dzOMsMse
OGtej GOISO  tsmbigw datiztsH Gy dzv g Qo dzj dzdj L O
o toj d3j dzd . { Mis HO O thdsedzyr = MtsmMsBO of
fstehdzj o' n d2OMBSMO~A: fjtcotsy, L Iss Ctdmists
dzj MStsdz? S dr dOMtsmMse o Hddz Octej cOldj ko |
ZOMmMsMtse HokZCtOldsets HJ2Mlsadw. R 9lststets?
sBtstclzH 59 Odzed v, d dz" d3qd Mdzs o O dzd GOL ts9 5G|
CsdzfpB8p)c  OMmdssistedds Hj @YW jter Hdzv cOMJ dzd

stsdzf ©OCd cOLtsor § sftcjH] &2V isEhY HOOL 'Cas
odzdvwdzdj dO GOtedssded yj ME e MsMisOodzw e h Iz
GOLBOT" ] CBdzf ©OCd HBd)d" odzdwlils! dO dL d&3gj dz
sHd?2 d Heokd3w IsT Mwyoddd ddj stese L O Mmj € [z dzt

refiInrgitz Yuf 2840 ARE

] dHtcOo dzdryjjdpfEWdgtc'dzd MitesPdisdtyd dL eBlstso ¢
tej h 4 dzd v LOHOYd s kZdgjdz hj dad® M OYS stsi
dmf sdzdzd Isj dz' dzgtse s d3j ~ OdzdL 3O © G dHiO9 dzd Yd
sHddz dL odHBe f tetsd3’ "Hdgi gy jrte Hij boighf Wiy Qouysp?
fs82H]I t6jy'* o 1Ists?2 MmMlsOl! j .

RL-LO dzj sHdestetsH dzs?2 f sHOYd tOBBYJ2 YdHES
o 5L Bsy dgr f 5w o dzj dzad W fdetsoar a &ZOcthkzL ¢
HOo dzj dgdwvw. ClIsd tlktedyOlsjdz dz" | fHtesyj mimr L C
ZOmMtsm YSHOJIs HOosdzj dzdd oL M@ Iste ekl dztf ts oty i 15 e
fsteh jdd Mo | te"fAsiffds kdf tOUsg D Istatsty Ho ¥ § dzd J .
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or Mskf Ojls © odHj EMbttts2miss O, C(lttets]
Ctsdzj BOdzdY dzOGdzj SO dBs?2 dzOMtsMisdz tcOBSYJ 2

(6t dMntsHdZOW ¢ tsdafHisotddzZ~S Yty dztdrfridshjls2ts d Istc @LLH
BOIsjtedOdzsdz, MyftsmMsBder B ¢ HJWBtedZEOYdd. kb
fzd MOydd Byjde fattyj, M tOBtlsts?2 6 dHI
toW H tslsdzd yd 2 . ] JHtOo dzd yj MS dj Hy B W tor
ftocdd3j dzes ¥ P& Mdzz yoOwas, GH] 900y dz0O dzj 5B R SH (
HsLdtegHEB®Rdzr = Y JHEBMIS] 2.

t dmizdes$ 1. Hd BY W Jjte flzdz MO

1 dHtOo dzd yd Ms d4d Hi B W j ter fzd MOyd?2
smtse j dzdetsmiIs W d3d :

THisMiskzy j dz " d st diROBHsSQUAFROLIs j i3 j et Olskztc B dz
g dzslsdzj dzd 2?2, Y BSHo jtey Jjdeder = Bf Mistetsdzlz L dzs

1McOL H J dzd Is j dz fMtej HT Bsy jls BT Is! o f tsdzd;
N d dzj L dzOW ¢ W t181Qg iz clejjW; dzts dz

THY B W jter Medyd mMisdds™ M Octej Mmde dz' d3q
Mtej HOR] ,lM O HBCHLCjsORBd, o MtsMisOs Ctslsster A

1¢ sdemistez € ydw f sHMts] HJdzj dzd v Hy BYW JtcO
CGdHtOoa dzd yd MSdr EHOtttse d fEkdz MOYyd2 Y dHGETCE

1 s CtsdemMlstczCIsdo desdzse d My sdzdzj dzgds t©OL HJ dz
fjtor 2Md deHdi' sz o-lsFg tfliB W O dzdz’ 2 (- B IOtdziddisdfitiz @ d |
CsdzmistezCydd Mddz Wesdzdetse s Hj B Wdekze M jets |
tcOLHjdzdlsjdv YdqHSSMIsdt?2 d eoetLHEZMNds?2 dnhf
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Hjdf%jter yOMmbsts dhfsd Lkzskshy o  ©dj dz
OctjmMidodey & MiejHOS ftod MOK = Isj &Yfj Okt

[ IPUCOBILHUITIE I HBILT MU/

Ji [asobaa nomoomy

Mericpara

Koo
i GRILMYAATOOT
L o
pacoyed
XUOKOCTT!

{ dMkzdsS 2. 1 Oddsddr 2 HjBfWjte fLk

| B BBtOddsd HjBIWduksh j&k kit Mise j
COLHjd&jd M fedksh! s & BBeOd dL S$O0kykS
By il dMifsd L so0lsisi¥ disilzBs © O d&zO

{ gz8C s ddz Wsde 2 HjBIWJt

4 BEWdelze h jj EmMbbtets? Mise 5 6ipd ds'lsWorg dzdzthditg Hl
sBtcOL t5d3: ftod sSBtOL 59 Oded d GdHBOs dzd yJj M
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ftoslsj C O h j2 i ts stczBtsf tcso SH Iz 2, d dzd
OBLH 2o By Ie3f W Jtelzs h dj 1 dzj dgj dzls 4 d 5, ¢
slsojlsodzj dzgdvw 1 bEkfdiéseatsets o9dHO, o' {f 5dzdzd
L Oc dzlzh j dzdz" (3 IststeyOd3d 6 d 7.

[BsdzsySd My ddBOs Ismw tHddso te] d3j dzdzets ) te
HiwBstBdiezs sMY, oaz@yz] dOY{fdde)@gdddd yd M
H Odzdzr | Zzmddzd w ZzO0 MmjBWw. YistsB ' zd3j dz@ "
L &zOydlsj dz' dg" = CdHOo d&zd yd ME dr ZHOtOR,
FftczetH jWBtedddtclzj &3 § Eftster 8 d 9, C(tlstster
d 7 HBY tsdztlz@ g ) gz ez®¢ Is dzd " dzj 4 HOo dzj dzd J
l sfdzj Hs9 Ols j dz' dz2O%Y EMisOdesea C O 1 Isdr BB
Msjfjde cOM jdedw HEdzz MOYd?2 HOodzj dzgdw OB T

ltoddgj dgv j d&3" 2 o Htotsd3" h dzj dedesfmlsd Hj B W j te
(cdidmMEsdz! LEzjIsmw o dzOGdzi sOs "drn d § B6dztsh (
fsedzsh O h jd3 o Otcd Odzls § , dzj sB - SH J d3ts s ¢ Iz f
HsMIsOIstsydets Hdzddzdz" @3 IstckzB i tcsotsHESd o3 Y HEz
wWeodzw jlsmw CtdemistezC ydj 2 B ddridscss dic @Ldeklstde@]

J dzOh j otej W o fmj Bisdz h j GdHtOo dzd yJ f
oL By dets?2 EMlsOdeso S 52 Cdzf OC B9 ,-6c OO B 15
Modks?2 MmdMmlsj i3* d ko jddudls! dzOHjy desfyls:
fsor dis: L WWJSisdo detalslj MG dlg iz Qe @ 4s j B 4 fls ¢

[ J BIW-PECEZRBZzZEZYIstster .

l1ts Moty 2 ftcdtotsH j LlIsts OCCkBzdv st
fitclrnoOlsr 90ls dqdzd lkMmjtoOsls fkd MOydd
Hy BYWJjtcOdRRBd " Hots2dtsets dzgOL dzOyJ dedw " .

4 B W ter qdzj & ndj Ho fs2 dzfs jdz' dzUs @O dadk
OCCkERzdzv ssteT ftoj HdzZOL dzOyJ dzdz’" | oL HJ2MIs
L OSH dzts, fsLotsdzv J Is ftcdHEZf ] Y HOIs! gL BT
oLHj2MIseadwy WOCILBtO bkMEttejddw (15 L O
o tsL o tefCdsfiglitslz ff OIs § dz! dz' R lsddEAMgMsB NS OdzO 9 dzd 9 Ols !

130



o sdzdztstsB te O L dzfs j cOMf tetsMmistc Odzj dgd § 4t OH
OCkMmisdud MS ddzd o ts5dzdzOd3d) .

sdfdyder o S dzj SlsOydd M 1 dzOMistsdzj tedz «
COEYkS O o MazEyoOws, CwcHO f)d desdjlsidyjdi SoEdR
o0 j2 MmMdMmlsjdky YdHStsMiswdkd. t OBtslsOsIls o H
Hd Of OL sdetse H Qo dzj dzd v .

stsif dzj SIske Ismw i o] @3B e OdzQ dsdj Wisirfsfd® R T R{BEs

Btsdzj Jj Octed MMdoadzr = YJHEBMIS] 2. it OBtslsO8 Is
or MsC O O sdzts o HOo dzj dzd W . 1 OdBtsdzj | tc (
zd3j dz' h § ded W fzdz? MOyd tsdzdz = n OtcOCIsj tod Ml

dmfsdzr LtsoOdzed] oBLHEMNdZ n Ctdzf OCBB9 (GdHTIGE

I sLHEhdz 2 Ctsdzf OC ftojHMisOoadzw jIs MtsB 52
OoBLHEZR A, Si@kd&sdd jf cf di3j tcdzs tcOo dzts H O8 dzj da
Myyls HjWBtedgdOydd otsLHER O, Ctsdztf OC Htsdzy J
HodYJdedy YdHSEBMId d MisS2dkzy wOBSlsk
ftosMistslsO dLGEsIstso dzj ded W , EHtse dzj s&ztiztc fHi® Yy dz?
HOo dzj dad v .

1 HBMISOKS d o 5L Hikd'Ade B1ts R tSdeff JO S ds@B Ote d Is dz" J
¢co¢ mMdzj HMlse d j , o jdzdyde Oj s d G OB OtdIs
CdHtesZMIxODgs P36 ¢

[tekzedd3 9 Oted Odzls 5d3 fpdzd 4 J dzd W fzdz2 MOy
GdHsMd fifsYjjdethhy Wit d d3j dzj dzd 4 ftedy &3O HesMMmy
{ HdOC 5, fted 1 ltsdz tjLCts otLtOMISOjIs {sis
dmMfsdz L s9 Ols H Odzdz" 2 &3 ssH  dzd N ¢ ® GdHTt
~nOtOCIsjtedMmisdS Odzq .

s dMsC ddlsj Okt :
1.] jHjtddStse [ M. Sk&Y dimstedy © d dzOMmt
ndBd Ui MS B2 fsd hdj ddshls@88f. : skl
2.0 BHEZtcOMd Isps &z f d ujddzCid.ej toh d dzd flzu j dzj dzcus df .y
L OMEfsdf o] Hse] jHEDIE 18T 4.

131



devdl1r3r fridVYimjcowrlch el Y1l RO Ju
(

19 refoavdrdtdaouwdfoaw
19 Yt RICtr rrftehndddd rrteoeoar g
clfrf?s{fiRrRV U B 1ot

yeftedSso Rz W 1 (6
sk jdzls [ A Aga ol [
tn, 6. [T

[kEdzj cs0 0 ¢ dzOMls Ofdw

GOk ydz 2 tol,C@ders.H sy ez,

10kj Misdlsj dz'c s CRQWEINETA urf vl [ 11 RD L
tan, . [

rdzv seimMfjujddy BjLBYOMdsMisd dO 3§ d
9 Oy dats otsHdIsj dz¥ sStcOdzf stels dzs G 5 fMtcd HMIso
o dzd &3O Is j dz! dz' o3, dets 1 Ists  dzd h ! sSHdZO dL it
BjL B Ofmdats usgdn€ ts 5 j rsdefdzO M j dzd j IsO¢ N d dcte
sBdMyJuiddd BjLfOmMdshisd. rodyjddj ¢
BOC Md B3O dz! dzts BJLBYf Omdzr o3 i s fMdzj tcOL H J
NddzjL desHStetsy dats @ s f s dzts Is dzO (Mststolzy j dad J
Nd dzj L detsH stetsopdfly .B3ds Yfigtsy Odzj dzed® , 4 ted o34 daj ded §
W dzw s Isfpw mMdzdh Csd3 S OteHddzOdz! dzg" d3d d dzOd ¢
L OlstcOlsdzr § Mysmse " sBJd MY J yud dzdwW s 0Odds0 /)¢
LJjteCOdz d sflsdujmMsédes HOLYydS<Esso.

bolstsBOISdC O dz©  j tojlg'Lfmw, HOSEDHED tot€ jdzs Hy(
st tcd HJ dzj dzdzts 03 tcOmMMmistsw dzd tsls fjtdJLHO.
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