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TOdzfL BSse o MiswkClbkiy Ju, HE{EMSOsh dn
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M3 h jdedw BHdes?2 dL Msftewc O d3" = H { gzis @ dzgfp 2
o0dzz) MmMEh jMmlse jdzdets s MdIs BJLEBISCOL dzts
mMesteC d, O IsOCY] LdOydlsjdz des fsdedL s Is
fs kydtsmlsd dr fsLdydsddtetse Odzd v .

] sdzlz y 4 dzdzr § teJ L zdzt sOIsT Bsckzls BT s it
McjaamMlds j ndesdzse dyj ME e s tMHdzONM j ded v i totsdzr
LOr 9o Oldzr » EfMmlstets2Mmilse, Htwd orf f sdzdzj dedd Bt

Idedzd et duj MSd2 M dmnss

1.1 Olsj dzls ~ . u%%425(4srR 125315/ 00. [ descsy sl
b2 Mlsots : L@Ydeeed 1897092198983 : /[ |
1OMddz jora, 5. [. ¢fOktos. : O] dscts:

dqamisdisizls  [sMisemitj o Mmhjj Isj-dedyud
StcH j dz0 vteckzHBoatsegts stcOMmdesets 1 dzOd3j ded d .
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[ BHj dZdtso Odzd] cGcdHtetsHd &ZOBd Yy M da
9 ] OCIstcOr s ydtsets Isdf O
1jdzv & oLeguYdstdmiekio ¢o. ¢.

SOHdHOIs Bjrmrdzdyd MEdres dOEZS, HBYJjdals S OW J HI

d ddzyj dzj edd = fndfrngst
BOcdMistcOdzls, COWjH©GO kjfPidsdsedd EON
MlskHj dals, wOQIZdZJISJIS Msttsdlsj & Mlso O d

IwlsmM¢d?2 emkzunOwkfise jdzde 2 kEdedo j efflsjls, sd
E-mail: belyaev71@list.f rgurdin@mail.r, kisilyov.anton@mail.rt

0 dzdztsls O s ) BOd ) MS 5 idsE s sdzqdejst Oidg ggdzj 5OY
Oy dzj2h dn yOMmkj2 kjnddujmSéds S jtedd) dsOd d
O¢ B&O fsLotbdvjls fodzydls! 1CMitjmm ©jLkd sC
imzemss . 1  §®dgo iRt fdstHs] &zdtese Odzd j Mdztsy d
EEYyj Mse o tjOCksOr f(osksydses sdfO0 ftd ©O
oujMise ] Ghdssdsets MiejHmlss O ¢Hj kdess OddY O
€5 wOMh qhpded jsi multaj dzazn) ®Bjsidizdz SO ddzj HEo
" BloOdzsdz 2 fleScEOdid 2 §0OSjls HOYIS of MsC ke Mmisjdq
Chf jted di3j dels Oz dz' B  H Odzdz’ ds3q . [ ] HdOE O
| BOIdyd M kze BsSH j dz 9 d f ) deighpldste HCEdagddd  dYf toc tsly |
SHddOBdU) MSde bkMmsts2fmlse, O SOCyj] HdA&Y kil
Is

r .

sdzt yjor J kg alz®@Isd yj mM¢ OW dBsH jdzr, Sol i dWor ks

l 9 J Hjudsdojtcaj d3j dzdz" § dMmfMmdzj Hiseo Odzdw o TiIsj n da
BjL (30Isj 5OdyjMSsets &sHjdkdtss Oddw, dh
iz Hse Oded™. [E6 M EMfjoisd dhNfsd LEyls

RfMMdzj Hise Odedj Ytsy Mtse Isj yjded¥ > dHSE
Mlsj dzC Odgd, WodW jlsmw Hds2" dFL LOOOM 2 " /LS
Bl jCkO fwsdLobHddsn! &EOkj EOsdyjMSdd
HOdzdz' &7 { B dduj MC et d3jlsSsHO.

Ajdz  diindzj h tsaz@ded Wed j B3O BOSdyYJ ME B2«
HgdzOdBd Ui MSdE fesyjMihse o t©jOSkseOs
L ZOWjSp sHdr & f OOd) steso .

10HOYd dhfd]boeE@dkdY OHOflsOydY ftsctsO
t6j Odz! dz" 3 L dzOyJ ded W B3 dMmMmdzj Hizj 3" = § Ote O3]

[ dsBHT d mimddj HiseOo@ad . d Mt HiMlse O3d d
BOlj BOdU] MSCcd &BsHj zdtese Odzd d Bt Ol gz p
foscEOREd j §OCjlkr . [ d&v &sH] ddesd @dd v

42



C dzOH dz" | f ctsG tc ©Odzdzdz" | f OC j3B," ApplieH | Rlowd Dr a
Technol ogy Fat hom d Sol i dWor ks fl ow
tslsdzd yoO&¥ Ismw f SHAtSHOM] ¢ s H § dzdyels ad€afdzd ¢
d dzm s tc z d34 dzls O d&3d . ] COyd Mo § mMtej HMMIse O
f totse tc ©dzdzdz’ 2 fOC4ls Sol i dWb rFleve sindilatign,e 5
Colstster 2 BB MfJjydeaOjls tOmyyls Y dHEC tsMmisdz
MdzOtclzy d dsHjdzd Sol i dWor ks d tgO@fmMmfd IsdzjoX
B HEZ dSHJdvB] CsdejSydd?, dLdazyddd]d
s mdzBdzBe d2 o ydmaozdlsy dz dzts?2 SelgflWdeks Blédw s H d
Simulation2012TechnicalReferencec. 25].
tdLikd IsOIsT dmmdzy H 59 Oldzd 8 ) dzts{d=j SBIMdzW H g
dzj ydls dsHj dzdtetse Odzd j fslstsCO YdqHSCtMIs],
1 o psC MO, Clststets] wWodzw jIsfmqw ddzlsj teff toj IsC
BOMMr d difkzd MO H&Y f8B8CO0 YdHSECtMIs].
CGOL, GdsfipsdH o odHE Gl iflgs O dzOdztfgilkfy fr) St
I 7.0y jddw Mshswdd®Y YdHStMIsd, $tlstst’ diq
sftcjHjdvels fdtesHlz YdqHSECMIs, dets o 4 o3
f dzslsdesmisd d Isjtf dzsfteseotsHdtshisd YdHSCBMIs
PtcOo dzj dzd v GBdzd yw@j g d Odz@wOdz! dzr § bkfmdztse dw
4 ftdishi ¥ HBYfdzd]) dddw FIl ow si mul ati o
HdOYf OL sdz Mdzsy dz' ~ w9 dzj dzd 2 d ftetsyg M
sBtstelzH ts9 Odzd d :
1) ftetslsj SO M Yyd ted L ¢ OdzO dz' te OL dzd -
GOMMmser § folssid;
2) ~OttOCIsjtc bjfdtsesrn d RBOMMBse " 7 § Blsts
3) ftesntsHWh yd ted L otcOh O h dj mw 1 dzj
O tedd3d s, © YJd dkZstedWkzc0On, ©J O0CIBLCO
4) IskzteBlzdzj dzlsdz”" § d OB dzOtedz §j (SIss¢d
5 ftesatsHwh dj MCotL! §tedmisrgydpds?] HES IS
JuUsgctsf dzts?2 fJtetsdzd yo4 fssmisd, Is4 §f dztso ™ §
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1 &ZOMmSE sdzr € s ftcOoHdoO T tcj L Ezdz IsOIsT
f tctsG tc ©d3A3’ ) MtcOodzj dzdd M HOdzdzr 3 5zl

fllsj &3?
rdzv  tjhjddy 1kt oftesmMO f§oftssl]d
My smMtsB O3 :

D fgshs s LMY jtedd] dzls O;

2) M s d&3ts hSolidWorks flow simulation.

rdzv fcddsjtc® otsL! By &3 fOlsjdals 2445272
fddzd eejIsdud MSdd3 essLHj2Miseadj Be [ jdz¥joe
MtcOo dzdd3 HOdzdzr j| s 1 ¢t j tod dgjedzls @ Offzdzc j L &z d

ltejyHY YiB ftescttORBO Jtodmiskzfdls € o
Iso j HBIs] dz! dzglz¥ dgtsH j dz dimfMmdzj HE] BBSEets B
MstesdIs mw Iso j toH BIsj dz dzOW sB tsdzsy ¢ O, 9 dzlz
ANdqrEsmis:  (jMmdd Mssdls o dzilw] ] dedgf'dzd L {OS100)Y
sBi j SO, Clststeclz b BlzHjIs Blsj ¢ Ols! N¥dHGCEt
dmfdzi Hse Odzedw ) . |1 OHOddz' §j CGjitdijlsteduj MSd
odzdwilsy d&O cdqHEBHdEZOBdUI MSd) T OtOd] Iste’ .

tdLiEzdz sOsdy § jtco scts DRBH Ptapdg.dzv1j Isfmw

tdmiezdesS 1. 1 J d3sddhdseOjydtd. ML H Oded v G
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sz HEEh i3 4+ SO tsd3 wWodzw jlsfpw MmtsL HOdz] §
i tcts jd§isls) date 2z @34 ts ) ts ESAid¥YYorks Flow Simulation 2012 Technical
Reference, c. 26]:

1) ML HOI! dtsobkt ddzd o' Bfc@OBizIgtg" Mzl Ilg d

MBS d M  § sditsh + 8 Newd Fphy Issionmlaggndetsofece ¢

(1 Rip.) .

2)f f tsdsh s BOMsj O s $IsO &y ds L

ftesi SISO (tdMm. 28B) .

[ Hoswis npoexT @

v X

Wma npoexta Fad

| MpoekT(1] |

Kondmrypauma ~
[F® [Mcnonssosare TERYUYIO ~

= Mo urcauaEmu ] ! (. ans

Lia6AoH Ead

HeEL®E ST

;J internal_water e

O] B

t dmMedesS 2. 1 j BsdhsteOydwy ML HOddWY dso s
Oif sOB diztsdzlp; f BIsh ' 8 BOMIsj O Hfotsj CIlsO.

l " BtcOo d dzfmls tc z d3j dzls cfOMkjtc fJtesj ClsOe
slsCter 9 Ols' Mw CdzO, Clstster j slso j yoesls L O f
1) Project configurationi ff sL o sdzv j Is MtsL HOIs! dzts o L
mMEh Moz h s C b dEOztcQ WEsHfrRg j Mw o
fsdzj ¢cCommentse ftLotdwjls eodz Misd |
[ OdzdzOVY W EkZdeC ydvw tMmtse j dedets  sdzj L dzO,
dzj MC sdz' € s YJ dzse j € d dzd dzj 5B n BH J d3ts
COmMoOs hze mMw ftesj CsO;
2) Unit systemi sfmizh j figldprdzvgr B stc tsSlstsBtcOy j ded W
ftesj ClsO, sts | Mis: dZzO HOdzdzsdz {1 IsOf §
JHdddy dL d&j tej ddW (fs14, [f14, H

cOfMNdOicdo O] Bscdts fesjClsO o' BeOdO f
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3) Analysis type i " BdtcOj Isfmw Isd {f GdHBHJ dzC
o dzlz tetlzy W (internal) d dzGolidWwalks "Fldey W (
Simulation2012TechnicalReferencec. 27];
4) Default Fludi o BdtcOj Isqw o dH YdqHSCtMIs] 2, |
BsH|j zdtcso Ols+ Mw o ftesj Clsyj . StcOls ¢
YdHEBMIEI 2 E2SOLOd ddyd o kOB &Y,
5) Wall conditionsi o " B Jtc O Isfqpw Mo ts2 Mlsoa ©® Isoy tcH
6) Initial conditionsi ® ® SH W IsfpW d&zOYoOdz! dz" § Ekmdztse d°
7) Result and geometry resolutidnL OH O Isfqw  dzOyY O dz! dz" j
tcOMmyd sdes?2 MjlsSd d Hdzw d&j z¢dr {1 dzj
Mydydiwdscoydy ted@L tejt"Qrdafj*" j izl ls ¢ 6OMmy
 mtk®o dzj dzts dzO Bktetseo dzj 5.
10 Istejlst jd3 1 sOfj dgBBrBSHJBS o' BOIS!
L OH Odz G tc O dad ydzts j Emdzse dj . 18 HjtejH
cCterhCs2e onBBHA jJ] d o' atHd J BGlse jtwhmilsdw
ddzd Oolts®BOduimMséd. 10jB3 o COYimbe-y ¥t
BdtOs s § dzshmedj d dzi f dzsmCd g GteOdzd BSHJ
GteOdzd ydzr J Eidzse dw L OH O Isfpyw Mtstslse j sMis s
slseo jtoMmMisdwa IstckzB ' .

ddzj HEzs M dd3 { IsOYf sdgzdvj o dg¥j jdiy PV feteatsjjis ©.
dzj sBrtsHd B ECOLOI! Isjfdtser j d cdHtetsHJdz
K lsfpw yjdzr¥ dBsHj zdteso Odzgdw . 1 rBtecOdzdz § ¢ O
MrBHd®BMIsd edHteSHd dZOBd yd MEs2 L OHOY(d. A
Colalb HizIs BftejHj VIS MW ECOL Odedz” d3d ¢ Otc O d

v OB d&Zd yoO
sdfr yJdzj ?
| OL 9 Odzd | | icBoBHd®BES ECOLOK jCdj degH Iz j OB j
[

[
| dzsB Odz! dzr | T,t w,tcOfmn tSH,
Kjdzd o IktsySutsysCthk U

U

>

AJddzd dzO0 f tso s9 j ton dztsfls!
Kjdzd o GBI Y| BI Y @Bddetsj Isj dzts

) Re ¢,
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I " BtcOdzdz" J yd dzd , sB " Ydzts, mMtse zOMmiz® Isfy
Emdzsodw dsd. 1 Ofteddsj 6, Hd&zW CcEteOded ydzr = EMmc
o COyjMmlsej yYyjdzd E2COLOIs! ®ftej HJdzj dad j d3C

t Omh dtej ded§ By jls dMY sdztelz & P zdzd Hs B g K
MrHdBEMIsd HAZY L O jteh jddY ®OMYY SO 9o Is
f g Is O . 1 sdzkz yJ dzdz" | sOCddz tBKOLBABR tjL lz
fsete hdetsfilsy o MwOodzj dzdd M tjL Ezdzt SOOd3
o tolzydzlz s . 1 sdzj s sz dzdcj Bz H pls L O
ftesdLotHdIs] dzt desfplsd StsBBY ' 6 IsjtcO® d tsls fydzt

( fpdzd ofMmiJ dzj sBrtSHJ A" J Emdztse d w S H dat
ftedmlszy dIs ¢ doOmMbtes2¢] d LOfEMEE L OHC
ftetsj CIsO, B dzts o " 9 jifn Isiyts fipks@s widEdtg O dis j I jzCdiz Nis
ftedsmMlsOdztso d Is ddzd L ©Oe8 jteh dlIs: tcOmMyy Is. 1
9" HOMIs MmMtstsB h j dzd j : Solver is finished.

1 sfMmdzy LOojth jdzdw t©OMyy SO j s § ¢ tdADBAdgE
tce@ficj H J dzj dzd | f OtcOd3j Istcts o fslsBE®R IsPls s ts
f sdish ¥ tOL dzd ydzr = ddzmlstclkz dzj dzlsts o , Hisfis zt
dzzy dzs EGC OL Ols! f OO Iste " tcjLEzdz IsOIs 0O,
odLEZOdzdL Oydd. Rdzmistc z d3j dzls T F ltsolsw  frstfi tsnfiutdl Ba
odLEORZL Ol3d " tcjciOlk dzd Ot Is ( Is OB dz.

v OB d&Zzd yoO °
RdzMistczdgj dzls ftesmddtslstc® d OdzOdzdL O toj L

1 OL 9o OdedJ ddzfistelzd 1 iBBRHd B ¢ 0L
RLBYf 89 jton dztsyisd RMEtsdBRE 9o j dzd yd dzkz
] OtcOdzj Ister 9 Istsy vyt kz
1 OtcOdzj Istcr o tsB [ Bl jJ d3dets Isj dzts
sOtls® tjL lzdz IsOI Rdzsjtog Mz d3" 2 Ot
JteoOWdsed t JBtets, Blstej L ¢,
] sojtomdzsisdzr § O 1 8o jton dztsyls
steOj Clststedw  f tsist RL &z20yOdzt dzOv f tso J
sOtlsddz” s8] ten dz 1 8o jton dztsyls
SOtlsddz0 o MmJj Ud ( dd Ud dzdj ddzd o dztsf
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10 tdMm. 3. ftcdojHJ dz tcjLEdz SOIsT tc O
mMetetsMmisd d HO9 dzj dzd W , ftesrntSHYN jEB yJ te
SsHddZOC e n kmdzsedwr fHtod ttOodzr » dBOMMser -

D&SDLID;-/L‘/&’KS Goie Mpsexa Bwg Bcrames  Wncpper (O-m-@-8-9-0-0E8&-  copm B Nowce gaits

T O )

C oo | B y W m @

e e

Onpesenewsi  Peaxrupyerca Coopra Hacrpodna ®

t dfkdsS 3. tjLbkd kO dLdjtejdd” MCts

e sMlsOoadzj dadj H dzlzyj deder = L dzOyj ded?2 M
BOlj ed OOy BE A ZOj flsjfjd HEMsss j odesfl
tdf. 4 fejHmsOod dz0 WslscwOWdw dL dasiO
6] OCB®BO [J1jdvjs oc 17.], A dajjdy) dzlshos . d3lzidz
Mlsokjls t©OMfsdsy,jdds hNoslks j|{iRdBzs udDdjL
otsLBEZHdIjd&zv COadlsOydd) . l1ted dL d3j dzj dzd d
COROKXO, MSttimisd slsCO d HOsdj dd¥ L d&zO
fsdzzyj dede’ 8 tej L Zdz s Ol Ok.

g

t dMezdes¢ 4. RL A B IsOZEZO L O ostsLBEH(J
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I T oatswOC dd3 t5B Pt dzxidzy j dzdzlz © BBsH j dz Bs Yy d
dimMmdzj Hse Odedd d BYflsdidL Oydd Ctsdhsttz¢yd
Emstets2mlsea, O IsOCY] tjyddhse dr tOBBIST .

1 d B dzd 5 ¢ t O Whyftud] fEESd 2

1. SolidWorks Flow Simulation 2012 Technical Referen2ed 1 2 . -444+ URL:2 5
https//docslideusdocumentsolidworksflow-simulatior2012tutorialhtml ( H O Is O
sBtOM jddw 14.01. 2019)

2.1 Olsj dzls =~ .2E@dBRIPE OWY A jH]JtOyYydw. g smtss
Mddey ey sduimMSdds oetsLHj2Mbadyds / 1 jdzvjoe
07.10.201 ®fkzBd. 20.03. 2013, 18z - 8. 7
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[BLtste Miso tcj d3j dAsZ O nuI@4 tsquriztsy d H € sls j -

lzdzr yjo9 rR. |
BOc d Mis tc O dzlsi nQdea&Gtm’fq’ lsd3®h d detsmistets j dzd W
Iwismed?2 etsmizHOtMmilse jdedz" 2 EZdzedo jtemdlisjls, so
E-mail: ilya.bulychev@mail.ru

¢ dzdzts Is O ydwdz! h d dzfpls o s mMtse toj d3j dzdz’ ~ ftejHftodWlIsc
dimf sdz’ L ¥ ls MisOdSd M ydmzser &3 ftesctcOBBd i3 Z§ tc©
or MsC dyJ Mestetsmisd tojL Odad W, oL sy des s Qo Istsds
M stesMmls toj L Oded v j tc Qflddmte @ Og Is sidzds | @3lf 58 Odlzd f fcsd i 1
Bf Mister 2 dL dztsfy ddeMmistelz d3d dzls O, mMdzd 3 Oj sfiqw  C Oyj Mise
BicOC O ftwsHESYdd. [ dzv  toj " jdedW HOdzdets?2 fftetsB dzj o3
or MsCsets COyJ Mlso O, dzts Az AsLOSmyRptROof H @se dojj d3j dzezC Js ) lf)
Cslstster j Bsclzls LWWJCIlsdo dats f sdzd q Ols Isj i3 j o O
sBtcOB OIS 9 O &3z o jten desMlss , Isjd3 MOB &3 fsor h O

AKjdzt 8 wodzw jlsfqw B L tSto fntsats;d:s;dzdzf" gfr. 1 OHC
fteduddz fdedyjdedw COyjfmbseO wfr. 1 MOl j o]t
g [, dimf sdz! L zj c3OW dz0O ftejHftedwisdd ! cdod
ftesdLotsHdd&zZOM! dzO thdeso Odedd HOdzdz' = tIs ftetsdL o SH

COYHB2 Y ddSts@isdpd fdz' = odHOR S jwOyd?2 d SBEOBOI
sdz yjor j Mmigglds ss@fdid®©y H O h OwW Yy dH S sMis! , MicOo dzj dz

gfr, odzdwdedy uwfr dO GBI lsOzzstsBtcOBBISE Iz.

lojHijdadgzOodz dzf | Ijrdesdzcedd o3 IsOdzdzstsB
tesfmisdz | Mis Odz d dztsy @zl s ¢ sikh j Mise dzvw Is
"sted3ictsBtcOL 859 Odzd W : Wit L J tedz” |4, IstsC Ote-dz’ j
dzdd d Hte. J1tdz hOw &shdsfis! HJWsStedOydd
&ZOcthkzL ¢ O3, Cslstster § ftcjor hoOsls ftojH]jdz f
sBdzHtSo Odedw. [HJd dL d&OdeBdzjj HEMiskzY dzr -
sirndduyd ME¢tsets fscte] MNO dwsCdQh d fizs ) Bic tzj de
[ Cdzls j dzd MO & . 1., 1 Jtedzd dzj O G . [ ., m.
Isd B J Osztelz o Ltsdey 6L Odzedw. T@IMMGlsdis® fif (
v jlIs Istejdedj LOcetslktseaCd dd dJqdmlstckzdzj dzls©O,
L Oeslsse € d d d dzmlstelz d3j dzls O. o r ftsor hOj
ftosdLotHdIsj dzd detsils! SteEHO d MO s, ko]
gfr Yodwt¥ilsmw  dzjdifiEsH QP uBd ¢ dvyd L Md Mis § 3OB],
BsHIW IS Olstster tcOL dgstsB tc OL dats G 5 dzOL dzOy
ftoslsdotsdL detsfde |, ftotslsdotsL OHdtedz | , BdBy
1l jtedzddzj c©®@ ¢. [ ., M. 11]
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RMC dzt ydilsj dz' dzgz¥ o Oy detsfmils: ftotsBdzi d3'- o' B
o Jqutes e s des d3j dzC dzOlsztcdzse s Qo lssd@ZOIs L qteso Odz
COOdlsJtetso Ols o MsC ks 1 WWjClsdoe detsfls )
sSOC Y] GO BBWLOMRO 6cO0ttOdsditss Ols HisMis O
or MsC ke L WWJjClsdoe desfyls! fHdedwy . JtteQ Ldslels B tdzCin def
ftocjHsftcjHjdvils d tOL dssBteOL ] o r .

AJ dz2 dmimdEjjHdB o6 O dgdowdzy j sfpw  tsB L St Mtso toj d3d

1 OH OYyo dmmizPpw ©®aOdggv . w o dzv 8 Isfiyw f SteW H s
orwodzj dedj ftedudds fMdedy j ded¥ COYJjMlso O uafr .

[dIH" dMmdzfsH B @ dgef ¥ iffid siddsdzch?2 du [ r -d2O0 3
tcOBOIsT 90 h jd3 GeBttkzHtSo Odedd Mdzsy dets tOL G
COyjmseaO© wfr, fslssdzz yYlsts tsdzd MY smsB Mise
slsdzd yOs Isfqpw  Isjd3, yYbts MBOLsyde | Mots2Mmlse ©
fsdish 1 8 fmdad ) gedef v Jptfliztc B dzls © d L Oc sistso € «
LO  Mudb fydzd % 4 dad W ftetsydatsls d MmoOd" n Is
sBtcOBOI" 90 ®Bs?2 L OctlsoaCd [zOhdde ¢. 71 .,

JEyh ddsd Brn dzOYHOsNddid Mot Mlseo Odd tsB dzC
dzdr rlkYd MBZOL sydz J JMmous2rinlsdzPts B A tdafd dyts’ Biftstd
odzd BBOdzdy Y dd3z" twJLOddw, IOC COC HA&w ¢
mMeh jmMlsekzjls ®ffilsdBzOd dzOw Isj &3 j cOlsztc O, ts
Mss2CsMmMis! [g8hdd ¢. 1.

t OmMMmdsslstedd SOCdj] wf[r CO¢ [ EGRRIE At
QUAKERCOOLE 7200 BAF.

v OB dzd yo 1
dtcOo dzd Isj dzt dzO% =~ OtOCIsjtedMsdCO wfr [
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SSHT ]l sdzt W e O30 fteJ HMIsOo dzv ¢ s MsB 52
Cdzj ssydzsets QolssBOIO, Ists jMmls! o COy+ Mlse,
MiJHO (ftcOoaOW d dzjeoOw CdzjlsC O) .

v OC delgc 1 s d3, LOHOYO dmMmdzj Hise OdedWw MMl
CsH' I dz WtcORRBO Hdzw Hobkzd3j tcdzsets € dzj Istsydztsec

]l HOdgdesdz Mz yOj HAzW tWOMmyy IsO Isj SkEh jcts
MsMiHddrn wydd$ dO ftjHr Hizh j2 dlsjteOydd.

rdzv tJ OdzdL Oydd HOdmiZBRzI3 OfH@ddf) dz"ldc Opwd

sSBtOL 503.

t dMezdes¢ 2. stsH I tsd WicORO HA&zY Ho kA

(jdzlsOY CzjlsCO fjHmlsOoadvjlk fMses?2 Isj
IsdkBr &5 Yo jltsd Gldjyjd' SdjlsCd, Cobtter
hj2. g ddzd d3 Yo lstsd3 Ctsldsdsitey jjde" d ey dsjoas G dz,® Is iy
MshjrHddt: CdjkssS HdY §jtjfyjlso.

] tjLkd O] LO GHdd kOCk OBl s
Cdzj ssydesds OolssdOlsj, kOSCdd ¥j GBLOLGHE B

[sdzduyd] Gl BHodsdk) cdsct §tg@id @@ & dy s
Hs sdzdedls j 2 dzgs OMMydlr 90j & & S dzj ¢ B E*F
O daj dL fwjH"  HER j2 dlkjwOydd.

78



A§ dz M dfifrdsjorOjdedfdils © o 5L d3tsy desfis! e d d3
maJ o3 tcOMmMyYyy SO wyjjs¢& Cdzjlstsydzsets 0O Bdi30O!
fsmdzi Hs9 Ols§ dz! desfisy 2 ydmd oz

1 OHOYO dmmiddg delsqPldzdw f MJj o HisMdzz yO2 dz" §
udfmj ez fted fsshd 41ay d fesejtedls! dn §

lJjHEhd?2 IWsEe@gHMise ] HtOoddz o' BdtcOs Ismw
SH dzs 3] todzts ¢ 5 ollsdgjdiOds\ClztsVedc dff oz 6 Is M dzkz yO2 dz" |
Clsd ftcOQoddzO ftcj HMIsOoadzj dzr © wvOBdz 2.

v OB d&Zd yoO °
l1tcOQoaddzO o' Bt O

1 Od d3j dets o Odzd | 1 tOo d dzts
l]tcQodzs 22 00010110

1 @ ddzts 30 00011110

1l tcOoa ddzts 54 00110110

1 cOo ddzs 62 00111110

1 Qo d dzts 7 3 01001001
l1tc@oaddzts 110 01101110

l cOo ddzts 118 01110110
ltcOQoaddzis 126 01111110

1 cOo ddzs 137 10001001

1 tc@o ddzts 150 10010110

1l tcOoadadzts 182 10110110
v OS¢y J f sdzj L dzts tcOMmdBssIste j Is 1L 9tsdzé yd

Codt JekteOyd2. [dv {tets Mkh jMseakjls t©OL
dz" § zOfmMmr Cdzjlssyder » Oolss@BOIssO, 998 jH| dadats
1) Cd&OfmMm 1: Br Mistes MAsHdlMY ¢ MW
2) Cd&OMmM 2: B' Mtes MAasHdkMY € yd¢ ddyj
3) Cd&OfMM 3: MotOd jmw o MazyO? dsd f
4) € &OmMm 4 SBEOLEs sfjw ¢ 0O¢ B &OMIsd
Mesmissw ddw &g, kOS d MisekSlkier, St j
fdzsy dz" d3d ] fusEjsiedgd [ Owec sdfig.m 51 ]

79



14 St §j HtoOoddzO dzj dz' LW SHddzisL dzOy dzts
dzO {f tetg]:d3 4

1) ftcOaddzs 6 2: Mz yO2 dzr § MlstczC Iskzter
sSBtcOL sd3, BHAdOSCt MCdsdzdy kzdzd ylstsy Ols Htolz
Ms Mzzyo2dts? CdWdekztceOydd, sts f jtoots] ¢
Mots2MmMlse j dzgdetsy € dzOfmMmkz 4, dashie sC sEfy@y 4ifs fipits
mMetsy ddzd MlsOBddz desjy Msmlsswdzadj, COC Ek O

2) fwOodds 73: CtsdiBddzOydw 0110 Mt
fsCtsdzj dzgdw i, yYybt MsLHOYIs Misjder, BdzsCdtolz
ftcdosHdls ¢ f§ooltstcj dzds € sBRidndE@y R §d3g 9y jHH
¢ dzofmmoO 2; SHdZOCts LOftjls dOyoOdz dz@f = ¢ tSd3E
fsHteWH dHENMJA dzlz dzj 2 d JdJHdddy fHtwdestsHdl
Qo lstsdizOIsses ¢ &zOMMO 3 ;

3) fwOoaddzs 54: Bdtshdlsmw ¢ CdkzOmmEz 4.

ltcQoddzs 118 Wwodzvjlsmw L j telfft©OB diaizlzz 1 1s0
ftcOoaddzs 137 wWodzWjlsfmw HEsftsdzdzj dzgd j 53 € f tcOes

tdLiEd sOIsr diipikgzi ss8®©@dzdfj BEZHjIs L OC dz¥
fsmdzj Hs9 Olsj dz' detsisd Bdls d ftesoe j ol NIST Isd A
StatisticalTest[NIST SP800-2 2 ,15].Mm.

| J dzj fOusjsHe s O dzv jIs Mse 2 Mdzj HEE 28 flst

Knerounsiii asTomar 1 q-:}
reloc —1_ :j:t:::lll opa
Knerounsiii asTomar 2 é
t dmkzdes ¢ 3. dslstezCIsktc® L ul v.

) s jwS O BRHjIS Rkl jhsodvis: v o My
ftoddzsy jdedd, daziesnhjds mdzj ke Pd2 eodu (1t df.
80



LESR
Write to File

Cellular Automaton 2

t dikzdss 4. ) 65C e OBRAZOY toj Odzg L O

J CoOyd mMso j O n BHAMS H ] dAJO teDiziF sl sz ¢ OL ™ 9 C
Cdzj ssydegr = OolssfizOlsso, O IsOCyJ SCwdzdyj Mlse t

J HOdzdzes d3 Mz yO,j t©OL d3j ter BzHkls dd3j s
dlsjtcOyd?2 35. uvOCdd tsBtOLtsd, dO or atsHj
tOL di3j edzgsfls: 8 35840 B(dls.

F dzvy E®cts ftcOQoddzO G jdzgjtedtelkzjIsmfw 100 IO
Yd ets tsded fteso jtows sfipw M fodiish 8 MisOlsdmisc

v Mmisr tcOL tcOB 5ls Odz | OB stcOlststed j 2 d d
1 0ydsdzOdz! detsets ddeflsdlskzls©O MisOdzH Otelstseo d Is,
MsolddpBcdr IsjfMmistse HdAzv ftejH]dgddy MiIsC
fsmdzj Hs9 Olsj dz! detsisj 2?2 ftetsdL o sdz! des?2 Hdzd dz'
sO¢ d fosctORdizd di3d 11 v v.

s j Mmisr mdzz y Ols H dzW sB dzOtclz y J dzd W tc |
f sfmdzj His9 Olsj dz' dzsflisd d Fudls' QOB dzr - t
f smdzj Hs9 Ols j dz! daetsflsj 2 .

| dzO o dz" 2 fteddydfi fstg s xS0 O dagzdzj o ds 2 G
sftejHjdwshj2 Is t5, yls ts Isj Misdtclzj GzOW i

81



ddz' sjtedzOIsdodets? cdftslsjLts?2 weodwjlksmw cdifts
9 Olsj dz detsfls: dzy Mdzz y0O?2? dzO.

1 s jtolzdzy sOIsOd3 dMf sdz L so Oded™Y C O HBGETS
ftodded 3O j Isfqw, d&det ke jtecOjlsmw. | COyd f
f sz Hse Olsj dz desfilsd MMmlsswh dj  sdzdshls: &

] J dg] Ot fMmMj oHtsMdzZE yO2 dzr = f sfdzj HE
COfglso J dzdz" o3 (Ists J Mis* | or tcOB OIlsr 9 O h
Motslse jlsMlsoekzs hdj 5 MsOdmMisduyj MSdd3 Mo ts:
Hdzvw COYHBSEB IsjMisO BHdso tcoj d3j dedes o ' ff s dzdzw

1) tkdtshdlsj d' dtsj Cdzdyj Msots f sMdzj HE
Isd Mils, f ted daQHeHdjlsnjdis destsilz dzls § teo O dzlz ;
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' s
L Oddsg dztso O P-Value | Propotion | P-Value | Propotion | P-Value | Propotion
Frequency 0 0100 |0 921100 | 9%%°%% | 937100
BlockFrequency 0 64/100 0,18 100/100 | O 16/100
CumulativeSums 0 0/100 0 92/100 0 92/100
Runs 0 3/100 0 61/100 0,47 97/100
LongestRun 0 43/100 0,80 99/100 0 81/100
Rank 0,269 99/100 0,02 99/100 0 0/100
FFT 0,10 99/100 0 0/100 0 0/100
slg?f"e”app'”gTem 030 |96/100 |047  |97/100 |046 | 97/100
OverlappingTemplate O 97/100 0,96 100/100 | 0,08 100/100
Universal 0 0/100 0 0/100 0 0/100
ApproximateEntropy | 0 0/100 0 0/100 0 0/100
RandomExcursions | 0 0/1 0 1/1 0 0/1
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Serial 0 0/100 0 0/100 0 0/100
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L Od g dets o P-Value | Propotion | P-Value | Propotion | P-Value | Propotion
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BlockFrequency 0 0/100 0 6/100 0 0/100
CumulativeSums 0 1/100 0 0/100 0 0/100
Runs 0 3/100 0 0/100 0 0/100
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FFT 0 50/100 0 86/100 0,0016 | 99/100
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Universal 0 0/100 0 0/100 0 0/100
ApproximateEntropy | O 0/100 0 0/100 0 0/100
RandomExcursions | 0 0/1 0 0/1 0 0/1
RgndomExcursmnsV 0 0/100 0 /1 0 o/l
ariant
Serial 0 0/100 0 0/100 0 0/100
LinearComplexity 0,35 94/100 0,53 99/100 0,08 99/100
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CumulativeSums 0 1/100 0 0/100 0 0/100
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Frequency 0 0/100 0 0/100
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OverlappingTemplate O 0/100 0 0/100
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RandomExcursions | 0 0/1 0 0/1
R_andomExcursmnsV 0 0/1 0 0/1
riant
Serial 0 0/100 0 0/100
LinearComplexity 0 100/100 | O 1/100
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dimf sdz! L 50 Odzd j 3 d daW St BOBA] Y Jste Ji ff BsciFa
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fORgWIsd dzO toj OdzdL Oyde OdzetstedIls BO.

r dzw MtcOo dzj ded W Odze sted Is i3 ots H flzgzif B8 S ¢5 O dzd3
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O ydhmssd Sokg OB s ©OB&lk] Oddsts
oz stekOdody . 1tdjj VYjdj HMcsetoL ds dnf .

sMhdets o § Ctslssor 7l jicad YL soaOtcd Odzlssdz ff ted tc
f &zOIsW stedgO Matl ab robotics tool box [ 13]
Hdzw ftesctcOdRRdsr Mat |l ab, MmtsL HOdedzr 2 fyifoj yd ©
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fs 12 COttls] 6 kx4 L Odztsy j dzgdz d3 o Mtc,
fsLesdvjl bimbdisse Ols dzdd’ fefsmRHRSBESY d o PiF d
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B3d dzd B3O dz! dzetsdz dzOB Stc sBtstclzH 59 Odad W B' MlsH

sj dzj BOIsdyj MC ks fjls: . ) jtoj HOYG Odzdg] B 5
TGOS jtedLizjlsMw B dzd BOdz dz B L dzj LGBy St
SBd&ZOHOY hdE o' MECEs?2 Ooltdsdkdshls: ¥». vOC

BOMh kOB dielzj BsMls: Mjlsd dz@ Btd hdr Isjttedlk

164



s OC Zx J G ttcd dzts iy tcOdzd 4, ) Y J dzts a3
d dzls | dBxzCdzg'lzr ftodBtstetse EZyy sO fsLotdzvIls o j
cl dzgj ceso stetso e, slsCtoss Is dztso r j ¢ dzg yq 9
MSLHOHEL dses' J otLBsydsmisd s §jtejrBHE
O G dzOe Hzbgz' yr [ s Btsdz! h j dzd BRisf &z fylOsd ¢
fijteiHOYy TCOLOdd2 L O {(slstcjBdzy dedzglz 1 dzj
f slstcj B dzvy dzdz" j ¢ sds3lz dzO dz!' dz" | o] Mztemr BIzH
sBl VY BBOXK. Clsts WwWodw jlsfqpw WOCIktstetsdz kd3j dz' h
toj MztemMtsdzOB Y O8 h drn tcc @ edztz® ) d 2d3j tois ® & d WCIlg
B dzd BJL Jtetso Ols ! dzj H s tsdzlz yj dedz" j Mtcj HMise
MCOL" 908 IsMw dz0 twsfisj IsOtcdW tso .

yiss COMOJjIsmw dL i3 tejcrd 0 82 das@BPIs ¢f a dlzts
ddzlsj dzdzj CSlszOdz! dzr d@3 { dzj tec skzyy Is s d3, d3 telaf] dzts
fszsy dlsj dz@ des ME Oy klsmw ¢ O¢ zO fsilstcj B dLk
Ctsd3tf Oded v = . [ jtesftedwIisdw f s o dzj Htcj dad &
ILWWiCldodesaslz 1 dzj Cstotstf slstej Bdzj dad®¥ , kd3j dg' b
or weo dzw s d dm¢ dzs yOls: fsfr IsC dizts @ tc @pj € Is tsia
f slstcj B dzj ded v . v O¢, odej Hicj ded § ddals j dzdzj € sk
fslstcjBdlsjdzj? Bt oOtolsdtcdzr » Htsdtse ff L
L dzj e tsfmB jtojyj dad v .

IdBddsceOY dujMSd2 Mfdnsc

1A jHjteOdz dgr 2 ) OCtsdz Ms)s: 28 H .1 .QRIO /B3 {1 hpRd
GOL j 0. 20009. ) 5050 (- EBgs. | Bk
cstdemizdz IsOdzlsl dzt Mé .
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{ OLcOBBICO dd stekOYdsdedzts? fdMmlsj dsr ko

sdgwL! 890 uv. 1., 1tsHdA] 9
COdZHdHOI Isjrmrdzduyd MEdr dOEZSC, HBYJ
MiskzH jCdEiCii ter MdMmisj &3 CoalssdizOIsdL Oyd

Iwilsmed?2 ctsmikzHOwmise j dedz" 2 kdzedo j emdlIsg Is,
E-mail: tv_knyazkova@vyatsu.ru, leev@mail.ru

dztslsOqu)dzdeW MOl w L dzOStsdBdls M dJddW stediOyd ts

o] ftotsyjNAdl, o s@sdslistcrt WW j Clsdo dats s Isd d3c
edwisdd.

Isj Ckh d2 dB3ts d3d dzls mMkh jMlse ks Is tcOL dzd ydzr J
Miseo dzj dzdw EkEftcOo dzj dedwVw HJj dzseor i3 f tetsyJ fiyfy O d3d
zjdzdj fHtesyj mMmhokd, O LOSyj SELHMA0 BPM BeOk!
d OdzOdkdL {lsdn fMdMmsjd M ssySd LiejddY ¥ bd
dZzO ¢ s f sz di3ts E§f tcOo dzj dzd W Hj dzse ' di3d ftetsyy
dedIsj dzt dgr 2 WhkdeS ydosdzOdz Hdzvw Htkzedr L PBPHOY
sfls dzts dzj sB - SHJ d@3sfls! © dzdrn © tWH] MM
BislsOls! ddz¥ sted3Oyd sdadzze  MdMlsj Bk, W k¢
tedwisdw, CtltsteOWw fsLotddls ftsor Mdl: + WWjCl

Udo'd MEEas6r | fwsyjmmr, EZfwOodyddj, ddaht

l 9 j HJjulgdgjsHdgv o ddscdr eOddL Oydwna
Hy dztsor j ftetsyj mmr , 9 J H! ts dzd W dzw s Isfpw
ftcjHftedwisdw.

[ §BCOLT90jlk, vybktyy OS WA ¥ EuzdyK 6
stcc OdzdL Oyd j 2 tczCtsotsHMlsets MtecjHdzgjets L oj
fslstejBd j B & ©jMkehmse d &0 mMesct] Mdj:
ftcOo d O d tOMmYstewy j dadw . 1 tetsy g Mmr d
sflsdidL Jeks kv  oGQGs s aytsas@l* fjscsts Sd Od
W dS ydsdzOdz des? MmlstekClktej. o Hitkzes?2 it
toj Mztcmr d EftOe dzj dzd j 9" MistcOdo O Ismw 9
ftesyj Mmodd, FftcOQodzwes hdj Ctsdgyj destedtclze Is
odzzlstc ] dzdz@ ezt BRI d dO seBMAzEYy Jo Odedd o dzkz
LIss?2 Mdlskzoydd §jtemMtsdOdz di3d i Is Mddzr dzzs o3
2ZO COoOyjfmseaj d Hiekedh SOLOSIkjttdmisdSOrn {t

) 81 ktsBz EZftOodzj dzdj Hjdtser &g ftetsyj fi
YOMmis! 4 Hfthetgf w Isd W, KOC CO¢ 1kt L otsdw
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LWWJiCIlsde detsfls d HdWlisj dz' detsmisd dzOd B sdzj | f
Yy smtssB O3 o B' Mistets -fyfte jdgy jdzv & 1N jBemwL B dfg ddg Jind
Hydser i3d sy MMOBRd §tej HMIsOo dzts galf dzfn & ) Gz ©
L OH Oylz, Hdzw  jVYy tjhjdedwvw dgjtsBrtBSHdABO § Oy,
uydlsr 9 O h Ow o Mmj dz¢# Odemr tOBBIST HtejHYtedWl

it OLteOBBISC O dJdaW stedzOyd sdedets? MmMdMmlsj &z k4
fsLotsdzdls dBsHj dzdicse Ols? H Odzdz" J ftesyj mmr
ftcjHftedwisdd, Cdzstcsdzd tets 9 Ols ! dn d My tsdzdz
LWWJCIlsdo detsfyls dr o ff sdzdzj dzd v , MsCtcOIlsd Is
ftedo jHY s § MBESCtOh jdds L OkkOls.

[ Mdzts o dzOW Y4 dz f tcOo dzj dzd W Hjdztsa r ozd
destedsd tetso Oded d Y tedstsfjifilpscp  fip  Unjtsdsisc3d f o H
ftosyjmim Hsdyjd BT IS! ZOMmistetsj dz ISOC, Y ls &
Hisfisdy Jded® BdLdzjm yjdzj 2.

VL te@o dzj dzd J Hjdztse &3 sy MMmMOdkd d&zO
ttj ¢ dZOBJ delsOyde, BfdMOddd d dn- k] e dad J

DNCdf dzj CMdzOY, HBCEZdgj delsdtese OfzdzOw s «
2Q)tcl ckedwtcdetsy bkdzkEyh jddi syl mMmtse
ydMf sdz! L so Odedy ddzWW stedsOydsdzdz’ = Isj - dat

[BIl jJCIltsds dMmMmdzj Hise Odzd W BkHEIs wodzwis! fr
sB &zOMIsd EftcOodzj dzdw d ¢ sdzlstcwdsdwh j defdeoj’HAd3
By ssHT Bflsdd3dL Oydd Hjdzser a fsyj Mhtse .

A j dz dimmddj] Hde'orO dzf O dzdztsc s dMfdzj Hiso Oded W
LWWiClsdodesisd Cdestesdzy d EftcOodzj dzdw HJ
ddeW sted3O0ydtsdadets?2 MdMmisj dzr , tOL OB OlgWe O] B2

1 OHOyYyd dmfiyddpH s ©ftdd ey j dzedw f sMils Oo dzj dzdzt
ftcjyH] oMjcet, e jMmlsd tBLtSte d OdzOdzd L f
d o7 HJd]l! ftoj ddiszh jMlso © tOLtOBSISCd s
Cslstso" d3d ftoesctOdd3ds d3d f tesH ZC IsOd3d .

[ jIssHTdzj cfifipfig OBZd ¥ CIstsdz dMmMmdzj Hise Odzd W H O dz
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d deW¥ stc 30y d ts dzdz" § mdmilsj d3r , fsLotsdzwes hdyj
Hij dztse ™ d&3d ftesyj MMOBd ftejrHftedWisdw. 1t HB
Wizde€ yd sdzOdz! dz § otsL BB detsmIs d ddz stced3Oyd s
ZCG@dzdzr = LOHOY BERZHEIS dMfftsdzr L s Odzr 1 9tcd M

MBH dmMMdzi HB9 OdzdwY sy dzes BEZHJjIs t©OLHJ dzd
1 IsOf LOCdz® yojls o MmjiBj BBLBtWKE d O0dzOdzdL M
olststcts? 1 IsOf LOC dzg yoO  Ismw ) s ol W jsdzj dzd
CodzeCtojlsdes] ftojHitcdwisd) HjtejH ctslssear d&3d

1 O H Odzdz" 2 oz tfryigfj fiplisls] d3'B P MY o dzw & Isfypw SISH J
ddeW stcdzOy d tsdzdz” ~ mMdmilsj d3. { dzd HO® Is o 51
dazd " dd mw f tetmififidd kB BPMUs KB dzj ¢ §toddztsy j
Cd® mi ddl ewar e, Cslstster | ftsHH ]ty do O Is
MCotLder i3d Jtesyj MMOdRd ( BI3sH j dzdtetso Odzed j, o
OH B dzd Mistedtets o Odzd 4 , dzOB dzt H | dzd | d 0OdzOdzqd
Cshtster j BiMfJjuyudeo Ot ls  sHA BEY E XN SpfcvdzOdgit
ddew stcdzOydtsdedz” = MdMmisj d3. [ HdOC 5, OS¢ 10
Ef tcOo dzW-Ists, yYgefecBatsHd dii3s EMlsOdztso d Is sBi j
dqazd s "d2 MW Hjdsets2 sy mim. v Os-MmJd Mgy d3ost
mMizh jMmlsezjls BBz dzdsjn ydfdEise dgilsddssgie [ 1] .

dkzh jMmMlsolze Is tcOL dzd ydz' J§ Clstsor j f tctsH Lz
ftesyj MO . Clkts MdMmlsj 3G DI RECTUM, O Is
Studio.

tdMmilsj 30 DI RECTUM s dzefififcfijdsijwaz $( EShdz@fin fiplx |
Management) d i S HH J topiddLodg) jdisdzr 2 s dzpd ¢ dz |
HisC 2z d3gj dzls O3 , ftod 1 Istsd3 st OH d Yy d s dadzts j
tstc G Odzd ydzts of dMmr e ©j smw 9 1 dzj € Istotsdadz 2
sBjMfjyde Oj Is Stec Odzd L Oyd ¥ d C s dzls te s dz
Isjrdesdzsedd Wor kfl owj dzlsifsse, dzOtiheste @edaslg ¢ G4 151§ dz
fsHeBlss9aC O d fHseojHjdedy Mtseojh Oded?2, fts
ftesyj MiMtse oL OddisH j 2 Misea dw.
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1dbsj et is: 4y tcOo dij dadsdj W JYfedsoy)] elpfGartRg B O N
tcOL OB BIs OdzdzOW dzO0 ff zOIsW tstedsj ¢ 1lua: 1t HY toc

] HOdzgdztsdz toj h jdedd H dzw f sMmilstetsj dad W HJ
ftej HdZOGOJjIsmw L dzOydlsj dz' dz" 2 dzgOBStc Mtej HMIs
tcj HOCIsste, dJdzMistelzd3j dzlst Ctdzalstetsdzy d Mo j
sSOC Y] fdz LtsaOljdz MSdJ J d@dey ddff s© L Glegzz (2
My juydWdsed 1uw (sflstets] dad j COYHBEBE 1 I8OfC
L Odzd Mj dedw o MdMmMlsy Bz Btsdz hses B ¥y BO M

Business Studid fd Mils J BORB K J diaf htseo Odzedw™w ff tesyj Mint
t OL OB BIsyYd S tsd3 H Odatizas v jnle fis J 36 J 1§ OMRigraiy dzdzO v
9JdzHBBe | s cutsotejd3jdeds’ | Isjrmrdesdzsedd EZf§ Os

it OMMdizOIstedo O BOW MdMmMlsj BO Lo dw jls o
Hjdser j sy Mg, ftoesj Clsdtetso Ols! MistcOls j
fsCOLOI] dvd3 KPI MmMylsageagd&d (R .d fSHtOL H

tdLizd sOl" dhtgdzj His? Oz B dzeydOdz § § 6 ud
HOY Is d@Rdescts oL @Iy desMisj 2, BGHAEZOCE dzgj oMy
Cslste’ j ftodHY sfpw  f dzOIsd Is fted HtodtsBtcjls
DI RECTUM ffted StdzdyhnhHe¢sd j iz gizdzL 62 Ofgg tzh j
000 tkBdzi?2 LO Miwejtdkr  Cdzdj dzsmC s
MicOo dzgj dedv Mssdksmisd ofMjn fosHECISss Hdv
Yyd zse j ¢ ftojHMmMlsOodzjdzr o IsOBdzdyd 1.

v OB dzd yo :
stcQo dzj dad j Mls tsd d3ts fiffldedts HAZR s d y dz" -
1 OL9Odzedj ftetsctcOd3d glssd @3smis! ¢ &
DIRECTUM 351 000
1 dlsjtemsW¥ils: vfteOo d 248 400
ELMA BPM Suite 433 800

Business Studio 338 500
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Il s ddesedna fjtej ydmdzj dedz" = f tetsc tc O dzdzdz” w
Cilstster 2 daj dzlzy jdz Hdzw EZftc@odzj degdwWw HJ dziso
dzj 5B sMdats 9 O dzdzts 2 fJtcj f dzOIsj . sOC Y J H dzw B
dzj tOydsdzOdz des ftoedtsBtcj IsOIs! B tsizd hitdgjts Catdzom
WddzOdzmsots dzj 9" G SH dzts.

HzdBdBO L OltcOls dz20 fHtosj Slsdteseo Odedjy fd Ml
SftejHjdvjlmy 5 Y% stdkzdj:

K, = ((’1+Wd)(1+WC)+WH)i3m. +C,+M,,

(1)

t Ofyy s thdsodzs?2 L OtcOB tslsdets?2 f dzOIsT tc O

sOBdzdyy 2 dL w©WOMyYYy O, yYbwjodz i Mvyj o Mt
v OB d&Zzd yoO °
[ Mdzso dzOVY L OtcOB SlsdzOW § dzOIs©O tOL 6O

dtcj HdzZV|) OlstcOIsT ¢
[ Sdzy dats i _ {11,

I tsdzy dzts Hdzj 8 dz2Q dzO ©OL 60O
sC dzOH , _ o tclzB .

Mls©e ¢ O, yJ dzts sHjdgj S
] G tc O 25 000 1190,48 60 71428,8

s O0Cdds tsBtOL tsd3, ¢ Of distOtslzy Cis ¢ tc adBdyd]j jdzd o
tc©@o dz' :

sf = ((1+0,3045)*(1+0, 302760, 6)* 71

s0Cdds tBtOL 53, tcOL tcOBBISCO MtsBMmise j dz
EftcOQodzj dgdWw HJjdzser &3d fHtesyd MMORd MtsmisOs d
ftocjHftedwisdw MmMtsedg Misdets M Isj o3, Yylsts tsilstf C
dzd y4 dzL dWw .

l T 9o HOLtcOB OIS 9 O A3OW d de¥Gs tatfdiOLyod tdsodztisO Wi tn
slseo j yols: LOftesMOd3 oMmMjr JSHECOL HJ dzj dad 2 ,
dzzyh dls oL Odd@sHj2Mlsadj djyxHE dad dzd . S 5 ¢
fsor Mdls dMmf sdzddlsj d MSEt HIMydf dzddkz Mt

sO0Cddz BBLOL B, ) nSHJ BOBEBIS' Odz®'dztiz
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tcOL OB OIs™ 98 O di3ts 2 d dzW tstc 30y d ts dzdats 2 fmd Mls j c
1 dlsj temsWis: LftcOoadzj dedd ftesyj MMOdJ, O Is
Studi o. 1 sfdzj MtcOo dzdIsj dz' detsects OdzOdzd L O
B MyJudddy d ©OLKOB OIS’ pdflskis@" izt dsts 3@
L OC dz¢ yj ded J , Ylsts tcOL tcOBOIsT 9 O] BBOW  fd Mmlsj o
BzHjls 9" cetsHdzjj B tewHE WOCkstttss: Mmistsddl
fts ftwOodzyj dedé Hjdse' &5 ftesyj MOk .

IdedzdsctO¥ dui MSd2 Mydmss

1. 1 OB dzdh jto ¢. Lkd dctOmw dzy dedfzad &l jf figkhy Gndzd : BPM
3.0 = BPM CBOK Version 3.0Guide to the Business Process Management
Common Body Of Knowledgg. . , 2016. 480 M.

2 . 1 uedgjyfy mmr f sdzdetsy jdedz” § dzO + WWjSIlsdod
WikdC ydg 2 z u J Ishitps:/M&bt.com/pbsRA2057%/ H Ols© Bt ON j
13.01.2019).

3. ¢ I-@fdz'dzj dglh e sWdydOdz dzr 2 MOXIgdzi 1 dL ¢
4L HOdM] J d f sSHHJ taJWUs@: d ¢ifip, 2 Is 3 gf, H 1o D
ftesHo dyJ ded § d ¢ 5dzls). ¢ Mis AAOR L http://ke j € dzC

alt.ru/services/application/directum/prices.hfmh Ols © B tcOh j dzd W : 1 ¢
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tOLBdjdedw ctOWtse Btsdz hts2 t©OL di3j cdetsMmisd ¢

sdzv L Ctfo Odmdz P .. ¢
COdZHJHOI Isjrdduy MSda dOEZS, H'[SIIJdZJS COWjHter |
flskH j dzs S OW jHtsT {dZJletstsdfdzf"' o' ydfmdzdls j
JwismCd2 etmiznOteihlse j dedz 2 IzdzdaJtQﬁ]bq’ISJIs s d tot
tv_knyazkova@vyatsuru® Evgeniyyurlov.97 @yandexru®

O ez s Oy dosHWIsMY B E&OMISd EOSkdujMStes
o Cwlster i dmyfsd LkjkMY ©wOLedjddi cLO¥O &O {tH
wodw jlsiw ftod ) dsdzj sy o) W tojh j ded WP-EO&ET j L Od OR
0 tjhjddv dmisd Lkskmy 1otedmisdujmMSdj Odcttsc
mMeh jmMsokzs hdr HBilssHtse twjh jddy LOHOY ttOLBdJ ddw
LOHOY Wwodw jlkw Bd hOw ©OL & tdshls! cwoWo. |
oL EOMBO | M csd L so Odedd ©B' Yd& o Odeisth’lsd3139, f s
o' BSte MistekSlbkie’ HOdE 7 d ©OL©EOBSICO L WW,jClkds d
LOHOYd LO ftodj ddzj B otejdv. | MmisOls! j tGOfr]fnd3OIstc;

O sElsBO OCY ] BecOk]LOYydY CtkfOCkdsct ©OL d&j
BOIstedy H Odzdz = .

sds yjor j: MEzBEmOdzd) d & j] OdestEedld ©OL B  dzo
COL i) edgsMisd, Mddz degs MowL dzr j CGwOWr , G tsdlf sdzj dzls O

l o jHjtda@Ljs.dj dzd | M OWz® DV L dz@ | SHGEGLOW!
feOSbdud MStsd Jtoddj dzj dzedj ot ddesecdn ftedS
LOHOyYyd tB'" ydes dMmfsdz LEzjlsmMw HddzvW 0OdzOdzdL O
d MsMisOea O Mddz dets MewL dgr = € i3 sdzj dzlskzvf to
tcOLBJdJj datif | stc Oz stcIsdZO; Htoj HMIlsOo dzj dzgdWw G-
Jet Mddz des Moewirder | §SHGEtOWr B jHJdzl d
L Isddizd kL d&zOBd; d Wddtsedj Htekzedj L OHOY(Jd.

Il shdsodtsds 9 OdetstedlsdBOr M sdz' D) & jfls fiypw
seBE@scls BEOMR dlsdodzssets L OB COdzdv, o € tsdz
Cslststetsj BEHJI WwWodzwis! v tsHddets?2 dL  fMddz' da
IstcOdzL dIsd o dats | LOd3" € Odzd Ji ¢ defsC tsdsdatioysRmis® jsteh
HsMisdydd3r = dL 1 Iss?2 9 jteh d@d3 ¢ €edigHs|dgjls olds
94 teh d dg, gL Cslstster 7 HsMisdy JdBO dME sBZOW
[ ssW BOdz ¢., f. 166] LO SCOYH'2 {IsOf
Codi3tf sdzj dzls O tsilsdatddif Isg ftc bzt dz' C,0C SABHWH j2 o
(fkzlsy d3 Ctsdal v dz2€ ydd FEsRsEBE0d d st tdaBls d&z
slsdesfydlsj dz’ dets 1 Iss?2 o jteh ddzr ), dzO2H j dadz 2
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dL dmMrtsHdtsets cKOW O, d Odzestedlsds ff tod iz
(dBdzetsy d Mlsolz o jtwhddz d HEG). 1 OteOdzdzj dz' dz §
tcOL Bdo O IsOohlgfRiNW s figlscc O¥  dzO@ dzj f j ted MJ € O h
Cslste’ | d@sy des tsBcOB OIS’ 9 Ols! f OtcOdzdzj dz! dzts.

AdJ A& OmMimdiislstedd3 SHdE dL f HBE3IECB Bwide andi3s H d W
Conquer Strong Components[ ¢ dz¢ s tDGICd3] . [ Odzdz" 2 Odze sted
fsSHAatsHdIls HA&v ¢ tgiads,h jigjwdififdds did dz dzts Mo
Bsdz' st tOL d3j t6O. lted LdzOydlsj dz' desds kzo
Codisf sdzj dals Mazsy desfls! HOddesE s Odzd sted s BO
(s steyd sdz0dz dets wd @) dziz j € s s @ dzgzdzh: ) O dze & to «
Bjdej j {WWJjClIlsdoe dzr os.

ltejHdEZOG O] BB 2 zld'sH D sStedIsdBO L OC dz¥ yO, Is
o' fsdzdgw 8 Isfpw  h O d 0Odze tstcd IsiIdFHRO ~ftdH (ds s’ ts HAlgdzts>
G', Cslstets f sfmdzj o Yydlsodzed v tcOLBdo O
f sSH Bdztsy j Miseo O:

Gy =T () \ T (x),

Gy =T (x) \ T"(xy),

Gs=G\T'(x)\ T (x).

10 1tdm. 1 fsCOLOdts cteOW GuimMEwj tcf @ Hd
Gy, G2 dGs

t dikzdese 1. J©OWdUiMC®] ftjHMsOo dzj ded
v O¢C ¢co¢ dzs B OW Htclzg OW ClBf sday dzls©
MsHjtey dlsmw fasHERdag g Mmebo , ISt da dBsy dts § Ot
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BJtW COYHB] CO¢C dMmmrtHd 2 GcteOW d §todd3d
sBtcOL ts50d3, ZO COYHBAHR 1IsO0fj wWOLBdjdedWw B
ftesyj MMO tBttOBSISS d.

[IsH]dz dets s Mj BI2Mso OcOEMY OOt d ig dzgts
tcOLBdjdzdwVv GctcOWBBe dO Mddz dzs Meow L dzr | f BHC
sBtcOBOIs" 9 Ols' MOLE eofMmj ojthdde , or" ydmdz
Colstster | tdzd o9~GHWIS. I Odedz" 2 d3j ssH tOL B(
Mow L dzr OWY sHndsthlssdls o dhif sdzr L 59 Gdid f SdEB It
HesMisdy d@BsMisd Q [ 1 tsdzyd dzgimf¢ Ow U . ) S dz
tcj OdzdL Oydd HOdzdzsets d3j ssHO ftoj HMIsOo dzj dz o

1.1 8 BBObtedyd Mdzdy desmisd MmistctsdEls T OFOBM
MistesC O § 5 fztsyddzrvdg divtg BBdgvdIsdo dz" d3 L Od3" € O dac

ojJtwhddz , Ctlstste’ | dsy dzs dzO~HdIsS! § OtecOdzdzj
f Otedylz HMBEd)Y @3B bEplsd ZO2Isd (6 dEOSd:
mMdzj Hze h dd3 BtOLEd [HjHYeadSE t ., . 178

Misd §4ded 2 BOwWhyglsil] ydzsilisd

E*=EVE?V...VE" = (€")nxn = (€;; VE>; V... V")

RMYy sdz: L 2w O dzeoustiste/Ns jdszdz@izts AHOIs ster 2 W o dzw §
OdkzetstedIsdzgtsds Hd&zW dZORtsSYyHjddY CtOlsyod2hdn fto
oL jh jdedese s tedj dzZlsdJicso Odzdegse s cteOW O, d
dzO - tSY H j dzd W BZ3OIsted y - HisMmisH N &ts birls dz. dzD M jf afH
dmyf sdz L zJ Wit Od3@leteH g O

for k=1 ton
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1 Jtiej HOYO ddaW stedzgOydd tsls ddzHd S Olststetso !
9 OBLHENds?2 dzddedd 1 dzj Clstesf §j .o H

stedotsh j ddz ROL Y9 ¢&. w.
s

COdHJHOI Isjrddudi MSdr dzOES, HBYJ dzks® COWJjHtsr
omqqmows{&@w5m3h4nmqga d + dzj Slstetsdzd € d
Iwismed?2 esMizuOwhmise jdede” 2 kEdedo jefdlsjls, s dtst
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dzdzslsOydmeow L d M ¢ sMisOo dzj dzdzts M s dePtdze JV Is FES® dsfs
ZHJS Oltstese Sttt LO®R COddw o 13 A ¢Cdzj
i JHB9 Oded W, 2O tcOodzj dzdz" j dzO twjh jdedj L Ist52 L
o BW“JGB S&Jwﬂdﬂﬂduim@sfn‘ dgchdagai flse g Gedmzh d= o
tAn 8adHOR qdHdSC Olsstesoa, O OS] dr of MsC
tSBO fjtejHOYd ddeW stedsOydd ls HOdede' 7 Efglstets? f
HT it HOU] dai Odfdss chdzydf §f s giP@ sls7,  ftej JBgzh
sy dz" J tsB dzOMis d dn f ted d3d dzj dzd W . 1 toj HdzsY J de
CObtstetso tcOB tsls @8 h Ow dzO ts ) dz€IMVlifn o WBL jdin §f tdf tteodt
g dzse jdzdd O©Oo Oted d .
sdzs yjor j tefplraes®:j tcj HOsyYydsS, jtejHOYO ddaW sted3Oy
Ld, MmMlksses OW MmMeowrL .

¢
d dzH d
d mfmdz
dzOMmls
tor dz¢
Yy s
B4 Ists
oL O3
d dzH d
o tsL dz
fpe w

J BOMstswh jj otcjdw o 1dzgjtedjlsdSj dzOBC
CsteslsCdrn LOB COdd?2 (RS, Cslstster d@3 Istcj
B4 Mls g fesotjyHjddw o Hdhfklbujtehed2 ¢ Qi
L dzj SIsteslsj mded € d 9 JHEISMW tcOB SIS fts fn
[ s tc Ofipdsy .r, stedesh jddz R. [ ., 10OLdjoe ¢. H
EmMstcts?2 Miso O, B d&ZOHOE N2 dst Oodz® des?2 ddzgH d ¢ C
10 HOdzdzsdz 1 IsOf j d 1dag as@ IS 'ts H 1 disfigls e dfias dzdzlz 8 f
gdzH d ¢ Olsstets o .

10 fjdHdwh dzd 2 H j dz H dzw fjtej HOYd
dgmfsdzr L ¥ sfqw M sMtsBr, dLBBWLOY jdadze j dzO
HOdzdzr = sLoatsdzV jIs toj" Ols! tOLddyde j L OH O1

- CdElstesdzr yj dztsthds@alzdnis;d tsB tstelz H

- Ctodglstetsdzr L dzj Slsted Uyd)S;dr f OtcOd3j stetso  (
MemMlsswdedj GBBEEZHES OdzdWw (9 € dzs Y dats/ ks
Cdzstesdzr CORROEZO Mo wL d.
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sf smtser § jltcj HOY]
d dzv st d3Oyd d

] ctso tsH dz@W 1 J M tetso sH dzOW
. ly COdzOQdz dtslstso O fi
SOBJ & &2 |\ yickenmjlkd (GSM) SELERS Ch
SMS GPRs || DTMF

(MmMssB h|j| (BsH j|(¢ ( ¢ tsdzs

cu suC O cusuC O (o ORI St6 GG
Ists @S Q@ [Bdztse 5 éfs hdd mw f

t dMzd@s&Oofmdw d¢Ooydy &jbbsuse §jtejHOYd dd

1 jtej HOYO ddeW stcds0ydd dzO tc O @ dztf v dzg j
flJtcJHOBN jes EfMstes?2 Mise O, COOZO f jtod HO"
ftodj Bdzsets EkMlstes?2 Miso O. [ Odzdz" § dsclzls j§
ydWwtetsor d3 MY smtse tsd3. SOYHT"2 dqL COdOiss
ftej diskzh jMise O3, [SOC Ods ¢ @B sis b OMdRARES e d
mMftsmsese §jtejHOYd HOdMzdzr = BBdzj J U SHctsB dat

s ftososHA &3 COOZOd § jtoj HOYd ddaW tstcd3O

- adlkkzs fOtlz;
- C50SMdOd dz" j € OB j dzd;
- SflssosdzsCtsdzdz” § € OB J§ dzd .

l totso tsH dz" dzd dzd d fJjtejHOYd H Odzdz" ~
fsd3j ntskMmlsts2 ydor d3d, sB dzOH O Is o MsC 52
e OdzdL Oydw dzdded?2 MmewrLd fted §dkshd odl
HisMis Ols tsydzts ftosmis O ) dMmy tsdzdzj dzd d . [ OC fi
ddeW stedzO B¢ tcOdzed yj dzs L Olskzrs Odzd § &3 Mmd ¢ dzO0 dzO,
Mcfteslsdodzj dzgdvw C€OBjdzv, O OCYj s yofmstsl
odlsts?2 fOtr, C0O¢ ftOQoddts, MmMtsMmlsOo dzv jils ¢

197



500 as. [ stso sdzts¢ tsdgdz” § dfi @O dz dfiyetf WsLdzf L
Ml j ydOdz! dese s tsBtstclzH B9 Oded W H dzw ftcj 5B cOI
Sfkduimcd?2 (sffdugitaguds gy ise $ seshis!
o MesCPw  BdIls/ M. [Mmdesoe dzr j  dijfrpdshyldeddiflsf 4 disssh
dzdL ¢ OV { to s YyRtChyls 1 ) Isdis Jal3tship Is ¢ . [ Odz! detsfls i
MemMisOQeadzw jIs fB8teWHECO 100 Cd3, Htwd Emdazsedd
By MO MsjHJdzj dedY BYflstse sdzts§ dzO, gdLedsr
fijtejHOYd. [ BN d2 dzj HisMIS Gldcts[C 1 tfj thoty aH DHYLEs & dz0c
tcOmMMstswdzdj dzj sBaBBHdBE dMfsd Lo Ols! toj ff
Colster | ko jddydoeOrtls Mistsdditsmis: oMmj2 MmdMml

Il 7" Mts ¢ sy Ofds Wislagdvw PLC)Powerline communicatioh [1 ¥
Mo w ! fs [ GC1 (PLC) JBLEBSt dMi sdzdzjrdad 2 ¥
feslssl sfz®rotsLHEZM dr @3 dzddedw ds (1] ) + dzj Clstet
ZO 1 dzj CtesMlsOdzydwv s d §fHMisOdydw e HdY 1
H O dzdz" - QolssizOIsdL tctso OdzdzOW mMdMmisj O C B
(¢esvC) d . H. vQYs2 disdifl sigas'adqd) dOH v
stejBlRZJjIsMw fiosCdZOHSO M jydod dzr = € OB j dzj -
tdjSkedud Mcdd Mmibd. COdOEzAKGERYGEEGzP 30O
sSBStczH o O@F jJcOHH B jdzr, CtsdegH J dzMOlstste Mo w L
tcOL H JdzjSd@B[dzOdztso  f jtoj HOY] { fsdzG@eOdztsiid y Hzts figls ty
PLC Ists, Yylsts ¥drduyj mc¢ow Mmyls! yd EMmlsOdzt
CtcO2dzj dzedL Skt fHtsd3jntsL O dh j dzdetsls! | dzj o'
(Hts 10 sBdI/ M), O BOSCYJ ,dzjod ARy dadgialy!
g jHOEMsd 1], O IsO¢YJ LOsdmdl Gls o' Bt
2001000 cly) . S WdLdyud mMeddz dz HsMISOISE O
EmMsOdzso € d toj stcOdzmdzv Iststetso , d mMdzd tOMMiIsts
tcOMf toj HJ dzd KZNzsEEBPIss.O, jMdzd BEZHjIs dzj sB
L Isk cteOdzd ylz.

Il iMmMftesotsHdz | € OdzOdz mMovwLd o d&OMmMlsswh
oM. ¢dOddLdtekzw ofj dd&j¢hdjmy Mfsmtss"
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or oasH, Ybtt dmMftd Lo 0dd) B J P &szode dzts
yoj fjtjHOYd d deW sted3Oyd d dZzO Bfdz' h 5] L
B MftcscosHdz | 90ttdOdelsr f jtojHOYd ddaW¥ stcd3zO
GSM (MmMtslssog OW Mo w L 1) wWeodzw j Isimfv  dzOd B 5z
oW uddede" § dBBselzls §jte)HOLCPRSBHN | HBESISE Hdg
Msseh jSM2, (0 OS] fHtod f cBDOTYF (BuskdaDez' dzts
Multi-Frequency fklsy i3 CBHJteso Odedw LokSCBBOT 7 Mm(d
sOBddyr . 1 jtjHOYO JdBMStsQydd {fctisd] HE-tsegi s
N dedetsas ey ddzd, J fped daj Ity delsd dijjdedjve Gy B O
Msseh jddJ ftedHjls OHtj MOk M dzj Ststots?
BEHjIs EfMlsOdtso dzj dets. wCtstetsMmisy § jteiHOYd H
MlsOdzH Otcls©® MmMewird d MsmMsOoadw jls tsls Hj MW
ftoggfn i Mlso Odg HOddse s M sMsBO  jtcj HOYU]
BBts i ls ! fJjtcjHOshdn EfMmlstes?2 Mise, dzdL €54 L dzj
oL iIsy detsls ! f sdzz yOls HOdzdzr | © dz# B2 Ist
fslstse 52 Milsd. | tshistsdzzmh©y Bdsdzgdgdfy ¢ oyl dz
Bisdz! htsets YydimdzO tHdsoatcj i3 dade” = fMtsj H d daj dzd
[ Odz! dzsls! Mo v LGEM-dRtis HOliziz VO tofly HAtslIs Bo dzv j Is 8§ 5 dzt
MlisOdzeyd d .dzJ HsMIsOIsC OF By das slsdzj Misd dzj o
fidted HOUd HOdMEM J hsWgMmsdi , Milsd tismizlsMmise k&
t OHd Mmoo w L ! ftod d3d dgv § smw ) ts f) dzts o dzts d3,
dMf sdz’ LsoOdzedj &3 IstcOHdyddedets? ftetso SH A2
B' Is! Yytoj L d@3j tcdes HBstesesMmMisswh j2 ddzd dzj o't
smizh j Mgy dz2olsh JiesS sd3 yYyOMmlssisdzesda HJOY OL tsdzj
f tod d3j daj dad v . I tshfmdd LOftjhjds dhftsd
sftcd H] dzj dgdzts?2 Bsh detsMmisd, O OC Y] HJitejHOD
tOLtejnNjdedzr | HAOY OL sdzr yYOMmilstsl Hapy OO § O
otdzdzr (uvsl). 1 jtjHOYO HOdzdzr = fHted f sd3sh c
¢ CcdzsodesdZdz By ils BrIs! tecOdzdL s OdzO dzj f
BjMftccotHdts?2  jtejHOY] HOdzdz -] :
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cC U s s Oe ;
cuoyE i sdz! €5 Istsyd € e;
4 OB st ¢ O dzdfm jizls +h.OwW yw

c Ui Pactsmiss?2 Isdf ©WOHdsYOMIstslsdats?2
dmf sdz L zj Isfmw H dzw L Od3d de' ftoctso SH dz" n dzd d
EmMstes2Mlsoa © § jtejHOE IS ddaW stedsOyde toj Istc Odzm
dzOf tew dzlz ¥ . v OC B2 MY sMmseOdf jdusiHSO y dif J deQ HHYOpuC
Mz yoj BGEOdzd Yj dzO s desmis! &  jtej HOIYd S
HdzZw f stelsOlsdoadzr = fjtjHOIYydEses BOSCMd 3Odz! ¢
Btsdzjh ©Ud3 fted dHJ Odzr dzr » Efmdzsedwnr. t d IstcO
tcOHdBsMmMakkOL Btsdz hdr OMMlsswdzdwr, O IsOCYJ
f tOHdB Isj dz' ¥ .

cuyE ¢ sdzd C BMdtsYge®® Mdmilsj BO  jJtej HOY
md milsj d3J C O) HBXBE L dzlz ) milsd dzOL dzO Yy O
d deW? sted30yd d fJjtedHOE Ismw fighOo OC sadzC tinjj Wsdi', § L
fjtoj HOB N d2 ELjdz oBLotOMOjlsmw fsHIse j toy
dzOH VY X dalz 8 i s fdtedHOYd HOddz" = M dzgj ME
YofmsslsOn .

J Istcj s’ jd3 o Oted Odzls j fijtejHOYd ¢t MO
Estets2Misots § J 8 jjHigl] lsv Ofdssiddpd, H A d3 MO d3  da
HOdd dztsfyls fitedHOYC], dets ftod {1 Istsd3 kd3j dz
9" mtSHJ dL MmMlstetsw HdBes L ©WOHdBY jto]j HOI
dzj o 5L di3sy dz0O.

s ®BIJdzzmMOd3 tOHdtsMow L d sy dets slsdzjdmls d
slsted yoOlIlsj dz' dzts j o dzd v dzd J OlsdiidsmW J tor &zO HO
Yyomilstsisr BJMfjydoOsls Btsdz! "z HOdz detsfls!
dzdL Sdj yomlstsisr Btsdzj J ykoefmlse dlsj dz@ dz ¢
Blsdzd yoJj smw dzdL €52 deQ@ady Yz I s03) § J dzPH Oytsd
C OdzO0 dzj sls EkHOdzy dzdz" = tcOHdMisOdzyd 2 d o
hzdzOd3. 1T mMsCts] §tslstc] B dzjGRBIgtsH Wapjicx.dd o I
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skh imsokjls Btsdzj J Mo toj d3j dzdzOWT LsRan dzts dz
(Long Range) l[oRa&E Transceiverp . 4] Is! LoRa mMsmistsd Is
L dzj d3g delstse: G tsdzj ydz' § EMmMstes?2 mlse ©, hdzs L,
Z &zt wsmizh j misotelzfr jjds H Odzdz’ - sls Ctdey ydz' - Iz f
CcOHdSCOROZO d JijttjHOYIS dr 9o IstcOdzL dIsdzlz
Bsclkzls d& Mnidizjflo Et hernet , Wi Fi ddzd mJlsd
MewirLd. zdz¢#L d Ctsdzj ydz' § Emtes2mlsso O 5B KO
s ftoj dd&3kzh j Miso O3 H Odzdzts? Isj rndzsdzse dd  d3tsy
fdtejHOUd ©OH{SHJWHO B ] ( 1 Gzj toc BBl £ldstalz] Buddg'
Z s tc ts 20 Idipts € [z 8 BOMh sOB Jtelz ] dztsls mdIsd dz
sismizlsmise d j§ dzj sBrBHJ®BsMIsd § sdzlz yJ dzd W yo
tcOHdEsyoOmlsslsdzr 2 M §J € Ists, oMmMdzj HmMlsodj sd M s
dzj H s s DR& ®lsixlzts MW Is : tsls deisdfin dbldzjsdz! flac s 2 MG dzlz ©
(o 0Otc! qekzjlsmMw o L Ooadmddismisd sls dMmf sdz L k2
Wdrduyd MEtsd3 Lktetse dzj , mMsmMisQeadzv jIs sl dzj MC
HiMwisCtse LOBMGEMBZ, jteijHOY] H Odzdz" ~ tsls
ftoddztsy jHad@dzdzlire ) otej 3 dzj i3 § jt6j HOYd 1tOH
sls dzgi MCtsdzr $dm M4 S 2dzH H s HEjtchpids(dy jSdgd~] HA3tsh
md ¢ dzO dzO.

15 jLiEzdz OOd3 dmmdzy Hse Odzd 2 s 6 H J dzd
Rs1, MOB & fwjHfsylsdlsjd d &3 BEzHjl ftdc
or Lo Odets Isj B, Yybsts thdtsedzsr &3 W OCIststesdg o
L dzj ce s slstcjBdzj dedd § 4 tod H OIS UsthSiQ, ddzOtE tisai @ dz
f4dtyHOYd H Odzdz" - . Il T MMt oOw M stetsMmlis i
EmMisOdzOo dzd o O smw  fteddzj edets yYydtejL GCOYHT §
dmf sdz L s Ols! feOSIsdud MSd daj o sL BY dzts.
dimissydzd S ¢ dlsOdzdWw, tc ks Isy Ofntsd@@wWh of A0 dig teldOH st (
gdizjshdramw o0OttdOdzstso, mMsf smMisOo d&zww oM t
fejnfsylsdls] d dz' 3 v eIrmjolsMEMH jotef o3y @Gdg WalfG d o
dzj o " MsS sy  dzjetsy silstey B dzj dzd 4 , 30 dzlz & Mmist
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CshBidPCAs ©OL Bjte d o' MsSky HOd dshls! fowl
fjeinOBUdS By jls dORsHdL! M o ¢hfwh | de
BOOLjd ko jddyds Ojlshw.

1dXd fwdedjHjdd ftedBBit" ©WOHdESYJjteiHOIsY
or &2¢j (tdf. 20 d 28) .

0) B)

{dMkdsS 2. (OHdsEjEjHOYGS
O)oRaRA-0 1 , GSMits H ESHABO0L.

[BO §jttjHOlYydS O ©OBslOsls fsnitsydd I
BsHEAdRaftej Hf 5O Ojls &O&dud) ftedj ddsets
fjtejHOyd fted {ktsd, NP BE@Y kls dzds DA t§ btk
[ 1] yGMS d3ts H SHA800L M siseB j dz2 f jtoj HO9® Olsy H Odzdz |
Cdk, ©OBBKOjlk dO YOkt Mokstsst?2 Mjlsd
Hsf sdddlsj & desets bkflstes2 mise O, dzzy dz® dzgh
sBiMyPEgMY §sCter Isdj Milsd dzO dzlzy dets?2 s tot

] &OBtstOlstedd Iwlkjuv B dzd ftojHytoddgv s
feshissets vsl ©OHdGBY jtejHOLYdSO 5 MmMoj ds.
fteddsj Mdzs 3 j Oj Bsets tojLbd OO, 1 e dzj
Mtsc dzOdn's o OdAs j dzdzr H j dzOs s | Issls o Otcd Odzls dzj
1 ¢ z O Oydd .

10 tdfm. 3 dLsBkOyjdkO MhjkO ©OBGIr !
ts i) dztGSY d3ts H ZSIBO0L MtsL HOdz + S MY j ted B dzls Odz' dz' 2

HOdzdz T o ts GMSYntsdsts ™ § dzd 2 .
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l COYHT2 fHtoslstslsdf RrRs, EMmlsOdztse dzj dz H C
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ftcOoddzO. 1 ted d3j tetsd3 Is s BHYEC 6B ]-As0 1fipdzlz 3 ¢fdz® dzdjL{ ufsts C OL
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2O JjHddsdh { dzj Ceslsjrnddyd MEsd wiLr Cj, M
MdwBoasdzd ¢ . Gkt jJHddMlsets ftedL oOdzr tsBJ MY
SOYHMN?2 detsar 2 MlsOdzH Otels HEsdzy jJdz dMf sdz! L t5¢
ZfMmls Odzets 0 dzj dzdz" | t ipdzts o fislf B drOE@ ®Is ® dz3q d dzj
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99 jHY dgdz" 2 © Hj2Mbeadj M 1 ClswetWw 2016 c

Il sdz LsoOkjd dMasHdl dL S @ iEds e A s
sBsLicjdzdj LOCtsdz B" dz ftsHO jtecdzalzls Ish Olsj dz' ¢
dL sy jJdz L Issls LOSCtsdz, Ish Olsj dz des tslstej HOC Is
HiSC b djladglscanls © k1 s d3v dzlz Is sichifs fotd jhdg Bfids) OidgHd@ g Isd®
$ tbddB QLipsahied dsf

A j dz HOdzdzE F to s Pisj dgL Jietso Ols! L Istsls Mls O
e yd daL d ¥ .
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StSGHO, ydls ow MisOdzH Otcls, oMmMstej yo, jn \
ZOBOcdzdydo O h jes ftsdzve, c¢cketsdz MHeadc O W
fslssC Oe, ¢ G tc OH O HsQledz! o [ digaPE® BADdzd Is dztsc ts
WoLJje, cCOyEhOWwMmw L dzj ecdvwe, ¢ d3H M e,
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BzCots?2 ¢ctdisjcOe oad3j Msts dzOfjzhtsB d 8 iz§ dzef j «
L O dzOo dzts? BEZSCots?2 c¢cCke o3 Mists Mistetsydats?
M5 © L dzOd3d dzOIsj dzi 1 j tco B dzaslisiB O lsoGglzCn 1Bz &8
Hiezetsda fedddtey (M. 69+ dimujimdts] By g@Ho]
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O 86G). | MmMissdsyj ¢ Oddyj dese Oded § o J dzd yd da,
ZORBHdB ffjteots) dzdyt: ¢ dzOftwy jdadetsmls! RO
fteslsde 1 Issegts dzOd d3j dzts o Otdzd f s indspdfds ay d ) Cris oz
1 Ists? fsLdydd ZO~BHJAB ol dzd yts: cCo
(Mddgetsdz 1) e. t OMh dWtcsoa €O 1 Issets Mmdidge tsdzC

207



9jSktste fmddz BOcdzdlsdtse s ff sdzv e . 1 sfrsCO
dzOL 9 Odzd 2 dziz A gj j-de® dzO ¢

[ By des oMMt jIsdlsy BHdZOSBOT | dzOL 9 Odzd W
) IsOB dzd y J 1 ) MstetsC On (fsLdydwnr) i t
cftesded yo,j dztsmis |, OB Misdzs Is dzOW ftesded yoj d3ts
¢c tslsdesmdlsj dz' dzOw ftetsded yoj dzssfyls ' 2dz" h dzip fipz@ o «
Mz yo2des tsfkfisddzd o 1 Isdr dzOL o OdzdwVv i s
(fstdydd 62 d 63) d &OcddlsdzOv (YL dydc
sftcjHjdzjded?2 fHtcdoy dz ¢ c¢codzW Oadldesdze k€ OL
L Hj My stsdz: € 5 tgtORINBQZE dssigd el tsBtoj dzd Mo ts
cftosdzd yoj dssmisde d ctslsdesmdlsj dz’ dz j 1 tesdzd
HSLHOY Isfpw of J yoOlsdzj dzd j , Yls ts MsMmis©o dlsj «
ftesded yoj dzsflsw . v O¢, ) Is OB dzd Yy J 2 ( M.
¢l dzj Cls@my ufj thtS§dzed yoOJj BsMis! o2 0O0CEZEREOe. |1 0OdzW ©
MtecOLE Hoj L4 ydd:{ sme sdzOL20006dzd j d3 ¢ ff to ts dzd
L dzj Clstedyj MS Owse) |, ykayrkls j Md2de7 slslskzH O ¢ B30¢ dza
o OCkEd&0Oe . 1 sfdzj Hagj 21 oL duyjdozd dz€¢f H d280cdBd Cd@dsL ©
fjtej MsOaddzd Mdzseo ©: c¢cHtotsded yoj d3tsmis! o OC kE

1dzowL Cd dsydets 8B 2Oz dils: d o ¢ ftej HM
l shd3tslstcd d3 o dzd B3OIsj dz' des IsOB dzd ykz (B4 L dz!
tcOQo detstf Qo dgr j mMdmilsj o3r ftcd HMis Q. dzj dzds™ dztt
Eisddedls! MY o fteOodd desmisd dMytsd L k) &3 o
¢ ¢ a3y dzj $ MdzOW YO Mif)tsd teW »¢j Sdmiaefvdz] D Hf dixtb v ff 2O e
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