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STUDY OF THE SEDECILLATION MODE USING THE HARMONIC LINEARIZATION MET}F
THE EXAMPLE OF THE FRODE PENDULUM

Dikareva Olga Nikolaevni
Derbush Daniil Alexandrovic

Abstract The article deals with the application of an algorithm for constructing periodic soluti
systems by the harmonic linearization method on the example of a differerd@il@ngatierbdea
ior of the Frode pendulum.

Keywordsnonlinear equation, the pendulum Frodo, the method of harmonic linearization.
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dzdj (1) HtMisObtydts BdzdL ¢t ¢ MddkzffsdH Od dsd@kkz tc
X° A +Asin @ (2),
X° A wos W 3),
[Od dzj 2" dj {Ofr tejhjddw L OGCdzs yoe lsmw o fisqf
1 sh Oecso OYyde ] RN BOIsted o O BSEs B IsBHO By j s
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[Mpusectn anddepenunansuoe CoCTaBHTL XapaKTepHCTHUECKOE
YpaBHEHHE K BHAY ypaBHeHHe rapMOHHYECKH
O(h)x+ R(L)F(x,Ax) =0 AHHEAPH30BAHHOIT CHCTEMBI
J
{} M(h)=0(r)+ R(A)1q+—f) 0

Caenars Npeanol0oxeHHe 0
CYHECTBOBAHHH nput’)nuyxcnuoro

() PEIICANR YPasHEHAYE ) Monokuts A =i() u BLIICANTS
G JAeHCTBHTENBLHYIO H MHHMYIO YacTH
\l(/ )
HUckats npubnnxennoe pemenye B
BHJE
x*#=A, + Asmot Cocrasuthb cHCTEMY \
X*= Aocos ot anre0paH4YecKHX ypaBHeHHii
Q [QOA,+ RO)E, =0
[ \ 1ReM(im)= (@), (A, A 0).¢' (A, A ®)=0
BLIYHCINTE KO')(t)(blllIHellTLl ‘lm M(1o) = [ (@), g(A A 0)Ld (A A w)=0
rapMOHHYECKO# THHeapH3aluH \ J

no dopmynam 0

15 . .
q=— I F(A + Asinu, A wcosu)sin udu
nd 0

Haiitn pemense cicremsl

B 4
q'= = I F(A_+ Asinu, A:-nmsulcosuduj (napamerpsl .40’ A wm)
3aMenuTh HeNHHeHHYI0 QYHKLHIO [Tpubmuxennoe pemenne
F(x,Ax) THHEHHLIM OTHOCHTEILHO YPaBHEHHA HAIJIECHO B BHJIE
¢ x*¥=A, + Asinwr
x* BrIpameHHeM ‘ q+ 2 |\ ‘
" © )

g2ls. 1. 1 RBHEIM2Ed My yc2Y YBRBAYSCSTHY j2aryfMyt
B2y BM2dB Y22

t OMmMssisted &3 Jtedd3sd daj dedd B IstsH OY &0Q & dgtf ozg tegizig € 52

FtcOodzj dzgdvw, tfdMmroOsh jets ftsojHjdedj BOWISddS O At

[ Olsj &3OIsdyd ME OW disHjdz2 dMMmdzj k] BBsets sy MM
X+x o aXx bx) (4),
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CAfistsw dzdw s Mg o0 jddw Wit yjdsteO kwyjmlsd, ¢

H5C ZOMds Odettdlsdlz djlssHO, dzjsBRtSH]BE oo
dzjdzdj € odHk (1).

VicQodzj dzgdj (4) Ytsfmdzj Htoj sBtcOLtso Odzd?2 L OYdh jlIst

X+ X 4cax ebxX O (5)

1ted Q& ca U RI) =h Fixlx) ¢ EXF

JEHj B3 dMC Ol ftodBdzdy j dzdatsj XieJ A \Wokdlid edzj edaf{Higj 2 (dZ
Y SR X) 3¢ EXlfjumsOodlsmy 8 odHj

F(x* | x*) =A° %eos® t (6)
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Abstract:The Magnus effect is a relativelyneelh phenomenon. The use of this effect as a worl
for blades in the form of rotating cylinders is effective, which entails a number of positive e
performance and erygpgoduction at low air flow rates. In this work, the authors analyzed and
works devoted to the study and application of the Magnus effect.
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ANALYSIS OF BALLAST WATER TREATMENT TECHNOLOGIES TO PREVENT INFE!

Mikhailova Ekaterina Romanovi
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MarfutkinEvgeniy Alexandrovick

Skripov Pavel Olegovic

Abstract:The article presents the problem and consequences of infestations, as the unintenti
and spread of new species in water areas where they were previously absent byliedlastenati!
of ships. The analysis of the main stages of the ballast water treatment of ships, as welltas
nologies of their physical, chemical and mechanical treatment, is carried out. The modern 1
safe ballast watematraent plants are presented.
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MODERN PROGRESS IN THE FIELD OF SURFACE CHEMICAL MODIFICATIGN OF
CONTAINING MATERIALS

Sadenova Aknur Abdulhamidoyvr
Abdulova Elmira Nuriddinovnan
Alibekova Moldir Amalbaykyz

Scientific advis&almakhanoW4S.
Abstract:Carbon materials are considered one of the oldest and most widely studied are

related to gas adsorption, energy storage, and wastewater treatment for the removal of orge
contaminants. The effective adsorption on activatethrcgaly depends on the chemical compo:
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the surface and the textural features of the main frame. The main focus for scientists is
improving activation methods in an optimal way by selecting suitable precursors fepitpiode
Various approaches have been used to create activated carbons with chemically modified s
acid treatment, base treatment, and impregnation methods.

Keywordsactivated carbon; surface modification; energy storage; cleamt.environme
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Abdulova Elmira Nuriddinovr

Scientific adviser: KalmakhananzhdBeitovna

Abstract:A new hybrigrganoclinic material was obtained by grafting?pyethiaaol into the kaolir
interlayer space using the kaolinite/methanol compound as an intermediate. The kaolinite/me
was obtained by displacing the kaclmi#iNformamide priercalation complex with methanol
guest. The structural, morphological, and thermal properties of the hybrid material and inte
were investigated usingayX powder diffraction, infrared Fourier transform, thermal analysi
electron microscopy, and surface area measurement.
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d 3,58 | MmMttslseojlsMmlse jdedzs (tedm. 10). t Jdzlsc] detsct
18" 2 fd¢ fwedw jlsimw ddd € Gofigfifs s Wided) d sl 0dzGBUTO-j jls , 1
sets ZodzOy dgws M jets WOCItstcOF Otelapd dzdhléc j dgdf)dizd t¢ Gedizts f 8 f
ftej HTr HEN dd3 dzdIsj cOlskte®. 1 OL Odz! detsj twOMmMMmisswdedj ¢
Yylsts E2COL" 90jls dz®d f 55 dzg ¢ digg o) jnadlac2 da Y F ff tc s flsde-O dzf Is
WteOC ydesdzdz § g d.f dzAfsi@Odid iR fipcE's dzd dzd Is ©, dzl)s def H O
24928) f twOfmMmlsswddw dd 7, 18l1)d 3, C670dg ddgH s D jnlinfislse

MetOHs ¥ dzts S tej Hj dzj dets S§OC 11,1 | (tedfm. 1f)), Sl
o O dz & kfMdsedwh M o) ls@uskzsilnk®dst) dis BEKL] § | diz
8,69 | Htd Bdon. 1R BKs] oo jHjdd) ®sdjSkzd PM o dj

BN dzts EfMmf jhder &3, des tsdzd B dzd 1§ @GpierdeOH] fipf fdw o fifcipteRde
COyjfmbej fHtesdjykbsydsets ftesHkzCISO. IKnetOMjthdzd j
ojdzs ¢ fweodzjdedt §dCO M tOMMmMisswdgdj g3 13,57 |,

f aztsmC shisd) {teted.if., RSYIeP detplsneht]] dafftd ™ o dzj dzd §j UJ TS

sMtse § dzdzts ) HCe@fL "6o. o1y RepOHB stz ybBBj Sdddets L Od3g n
PM t Ofph dtej ded j dz@D 061, 3590 tsi dz et s RIS B (5 @ 1 06 dzd d
C®WB " dzd dmjfgls Qadsj Y HE MdsY i SOsddddks®. Cl$-kojd
dzdw ctfMmisjots?2 dsdz Ckdzr. ClsO tOLddyO o BOL Odz' dats
stedj dZkOydd Ots®kOdUjMStsets Std yoO PM igttepdlsj d
v tedz” 2 tOLBjte PM (6 ) BtSdz hj 1ktsets L dzOpf dad v,
2 dzs?2 f esMCsflsd o KBodshds2 dsdi o' O dd o Odzd d .

f dzsmMCdO M Iadd @2 ¢ Otsdzd dzd Is O, dzh) B d®3(BL M OfHifgf s Bzg B &
i Mtslke jlsMmlse j dadets, yYlsts ECOLr 90jls dz20O bkts, Wkt f

yJj Mmoo ftedodoe Cd. ClsO MdlszOydw oy jils Brils: Bl Wi
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sSBWL Olsj dz/ daets orrfistg jfrpdiaw jjfiisls odjtsizdgdCldz L d3j Y Mdzts 2 des 6 5
fshmes2Sd ©Od | nef g ks s O J dided Ssts d '€ dzdi w isks dej
udmdzj o3y Mz dz' ~ - sisHnis jieiPlsiamis dedzddftsdizj - jzfgas o d tets 0 O d-
( Bts dzjf Qelghdzf Milse j dzdzd S d Bseckls fsCdHOI!  d3j 3 fdztgj2-dats §
ets), bt jMmis! Masd Mdses O MisOdase ddzd ! dzj C Bezdtetso
zd dzdIs©) . Rdzlsj delmdo detsflsd +Isdr § d¢ tseo,d dglssjlstaCted-dgd taiis
dzr » CoRfdjihte, bdkid "Odkdm' M kojdduy ddpds ¢ !
dzv ydd (O) tOMMmydlsr o Odzq f! dhfsd L 50 Oded,
I 00 1) S5 dz) € fisi(Y Qi) Jedppk 1P| dzdf(1 DD L, ) O yiz§ © Gdzdf ded-Is to
dzw s ls BOL Odz! dzgz f dStseokzy ddalsj deido desmils! € sdftf dzj € M
dZdlsO o Ctdifdzj S Mtslse jlsMmise j dedets. s 51 ¥RPHlrf'j dzls
KINME  fk o KinetOHfKRM MeshlsOoa@os l§ $3% mosle j Ishise j dad

| 2223 (e)
(d)
(C)d
(b)
(a)

=

2. 1. :XR‘PIKqu BbP @\IMF{Q‘) G d%lmﬁmtaslgﬂ) Is WomeftQH  dz
2e(0PMsf 3 j 2By 52¢C

vBo 32 ys 1
d001 uBlIskAWMFE2 IS KR yKomd t)Q RS SRESEKN 3 ts2y  d@y-L Is di3f €
My 2y ( DdY2 =B "2y dze dzy Y22 (a) , offtcigmdgy Btk

dzZ2 "y lsdzf Hf BtsSBAB2dB

[BtOL dO0O1 yd (i 1 0 tshmdzse j| Uh © Mmdetso j [ O
XRPO%) Metsets OdzOdz
K 7.18 - - -
K-NMF 10.67 3.49 93.0 80.0
K-metOH 8.69 1.51 70.0 38.0tdo.
K-PM 13.57 6.39 55.0 24.0 40160 dbs -
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1! cYfffndzOB dzj dedj Y dCtso tOMlswy jdzd¥ d HJWsded&3Oyd
ddlsO ftod 3696, 93B6 M,d&313 GnIsGslsfgglsmise j dzdzts Mo dH jIs
Tl s BiyHE Bsdj SzdzOkd COsdkdddls® d PM. mOts
BZOIsj tedOdztso ftsHIso jtey HOdzdM! HOdedzr B3 Isj ted3d i MC 5@
desR Odzdz" § Isjtedsdyd MEtsets OdzOdzdL © ftsCOL Odzd, ybsts
ddzls j tC Odzd tetso Odzdz" | dBsdzj Sdzr o By Mdzs2 desdz § tetsfls
ATOIC) 3 itz 52 dsdzi Skdzr PM d o @akds o O tf dzxeh dedelS Ezts
sfdsso dets?2 ftedyuddets?2 fwmsorhjddw IjteddsmMists2Ctsmisd 6
o' Lo Ozt tOMh dtej dzdj BOL Odz! desets twOMmMMmissw dzgd M- 7,
Gt tOM" dtej ded W Btsy dgtst HAfde j HRfMs delistsicdidsls |, te Qufifsftsts deised® Is + ) ¥

vic? IR dzy me 2z W M!
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I i OQMdslse] 20 dhisstedy MlsOdsoe dzj ded ™ ) figs
tedsdud M&dd d &BIbsHsEZsedUd M) GMmdse" HJW
LS OLOdy BOfEOodzj ded™ WhdeS yddzoso Ocdzd™ [ [} v
[ dgwh oy 1 oy (9, ¢ Bictsse @ddEflEr P OdzHh OW s, dMhiststedw

PROTECTED AREAS IN CITIES: HISTORY, THEORY, PRACTICE

lIminskikh N. G.
Zhukov A. Yu.

Abstract:The history of the formation of the system of protected areas in Russian cities sidee
ered. The theoretical and methodological foundations of the activity on the formation of the
protected areas are indicated. The dirgfctiortdioning of protected areas in cities are indicated.
Key wordsProtected areas, urban landscape, history of protected areas, nature monument, n

RLAZZOYOdz! detsj] BtsEcOlsmsoats Ctoj MisdasMmisj 2 ¢ StistsHso
I1Slseddz 3ddzmM S dr, 2014) d dr dzj 2C dzsdzdets| [z glzef yls s
cOskztcl. I RBiMsy M Ijd&3g, Bdsedd ftjHMsOs dzw j Ismvw,
dzj 2 jHUGOHOYHsakzj Mtso &G Misd B § . o sG] Isfi'te  zastot
] sso OR dgSsces?2 (1930, fp. 3) B Isd, Ykt ¢mMOd |
dzfj ot sdzdzj EZMlsOdetso dzj dz@  HBOdzts tOL OB SISOdz & .

l1ts Mtsotej dq3j dgde” d3 ftoj HMIsOoa dzj dgdWw dz, fHtcd o' tcOB SIS
sOCEfddzbo W rn EZteBOdzdL qictso Odzdzse s dZzOdzH h OW s O, fdzj H
ylsts ftesctej Mmdelze h j i Odalstesf tscj dedetsy dL d3f dzpead §
dzdls! fJtodtosHlkz o Effdzscedwr EkteB OdzedL Oyddd ot wilsid o tfsjtotg ¢
sitstdd, d fO0CIlsds .

ud B3 day d3j daj d, SfrJJ Btsdzj J Ctjffdzs kBjXYHjdE]],
L Oydd, CBGHO otLWEOMSOshd] dBOMhIsOBT d Isj a3t L
ZzOdzH h OW IsT SJHIZIS ¢ fplotdsjtaigf Isdgtsiis BaiCOg ] Wis B jdmj dEpedadisiH d
MOls! twOtedlsjIsr BdBlsr o Ctoj MisdesMlswr CciSHBY .

sO¢C dLeojMmlsdes, o 1 Ists2 H JMWIKLjds jdesdldsds tcodtOLdzs ez d2r
fts BrtcOdzj odHBO, LOftejIsr dz@ d MY dzdL tsej Qedef]jls tsecdf
(srtcOdzO Isjtetcdlststcd?2, GHJ BBBdIkOt Il twjHSd) d dimuy

]l dz20yOdzj MOz ofMmj BBdzjj d BB fifEsklsaftoddsss totafGDL
s jydodz dz@ § fsmisOdetso dzj et HiEE SOGEOHIzj 9 ikl ths d
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slsstetsy L dzOyjdzdy o EmMdzcedwrn dzgjor MsC 52 BE
Edzj dz@ " jdedWv Htoj MMO dzO HjCtstcOlsdods j odHT ,
Blstso, 192150: s tetdsoe ,d 1W0F.1,; 1974; RoOhddz, 19
l sfs9 O 1987) . c[HdzOQts 11O d3f 6O dzj defnff st
dHse feEdNIsHdl o f)@ikeples §9B7).q L dj dzj dzd v  ds
CcHAG | EtcdCtaiflddiMOMRI® tcjHSCdr odHBe © BfslsC
OMmMMmMdizOIstcd o Ols! Mw dzdh ' GCOC CteO2dv W dR-tcO,
Wdztster , dets dgj sy jls MisatcOdzedls’ | g O dzgatdzts th ts oz C
wWodzj dgdese s d ftslsjdydOd desets ¢ jdetslsdfdyud ME sets
SL dBtsy dets, Issydzes SOC X4 dzj o tsL dZtsy dzO 5+ tc @AZO S H
dzts) MoewL Odgdz" » M dad@p ptoclf L@ ctshHI8 D) HEBSe (| tdzkzs
UJodHdas, dzOdeBdzjd YJdeds j bOSCMBd dzj SBaBHJC
sjd3" BrtOdw j 3" » ftdtesHdz n Ijtetedlssted?2. [ HdzC
HsBOdz, 1974) Hdv {Isdf suiaenk’ )  GtsEcE ] k!
h q’Wé, ftedkztoesyj dedzr | € 1 CtslstsdzOd3, GHJ 5 OC
d ttOmMf sdzOc O Isfqw dzj tcj HE S dzZOdBSdzZy § YJd dzdz
sotsdz dzs BSEOL' @du PicfzdjfMismd 2 sfd Isf Bdz! L I5- 9 5L d
dzj dzdw o cCEttesHOR LOftso jHd » EZyoOfmlsSse. O-0 dgO
dsets o Cdzt yjdedvw Mmilbd et trteOdY j i » ftodt
ZOdzHh OW I§E@MC &, i51989) . [ iksHsdseduj M2 sMmdsoe
ssets, yYybt 1 CtsdztedyjmMSédy MmMdmlsjddr o LkteBOdzdL dtolz,
dzj o sL ddsy dets, dets dzils dzd S OCdm tsBi jClIsdo dO75 194 d yd c
19

=
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[Otelsdds, 1977:; o¢ndjlLyjts, 84; [ ddzy, 1986) .

I tshimdd sfrils ML HOdY fr]dfrJISJd3f (Milsd, dMaj &'
ssted? o BkttBOddL qtotso Odzdz™ =« dOdzHh OWISOR dd3j jIs Hdz
ftedL " or M f siffs2ls Q@ ddflzduy OMmlsidfu L Of tso j HOI! dzOH B 5dz] .
HOR d dr St MlsdesMmlswa. [Hdddkd dqL §jter ndes " dzd
dz2" = kEyofmsStse Mlsidfd, d 1.¢. 1d¢dlsddz (1917)

VY4 dplsfipisdj ctsHT M tftGCfoaOOBd (BBuOfn d tdg Odzd L
dz2n &3 wLretsd3, J[Jlu d&O csstesHMEda Ijttedlststed ®a, dzC
sjdzd, MtejHd Ctltster a sy dzts dzOL 9 Ols ¢U1$LHOI$JE’;JJ B HB &
Njdedj 5 MtsLHOdz® ©SRtOdw jB3r 7 ftodtosHdr 7 Isjteted
ltedyddets?2 MlsOdzs Ists, Yyt ls@QtsJ HodYy Jdedj t©OLOdoC
193 cEctsHtses CtcOjojH]jddwCigd thSqujl-HZ-@dzc{dz@ SE2ec @lsyj e
tod ftoed MMdwv s ( Rdz i3 dzM € d = 2014) . 1 tbtjstse Gzt
BBISO [ . ¢. (SHSdssO (1964) s ttOmMmhdiclste] dzq’“ O]
S.1. 1 dzOctsMBdzgrksa Odz(1 96 BYSCtbtsL Of so j Hdzd € 59 (1 te
cstesH] [ BMCo O, dats LOI]’tSSJH desfyls: Ctlstster n, Q@Q 1
MlsOdzd fswedzwis! Mw d © Hkzedr cttesHOR { sMmdd.

1 Of tcQo dzj ded j 1 s fr]ISLHO cﬂ351341£1dzlslzmq®tqts@d3q)3, o O
Holkm BY¥WduydOdz dz@f » HBC EZd3j dzls On Coltster j or hdzd s

o Is sitadE@lz y dzr d3.
cutrntcOdzj dzdj Htod L OfMlstets?2Cj LkyoOfMmlsCtses ) ] dade

Hgdi3r &3 9 HEoWEgipEs gashdsazOdedzts? | Jj dzj tOdz! dats?2 Mna J o
Flseo jJte HJ dzdets? | sMikzHOMmlse jdzdz" d3 S sdB3dlsj ssds 1 5 GO
et (1 J dzZskmtse, 1977).

coydlsr 9 OV cetetsddetsy L dzOyd dedd d Is jdzi3tits | € lstelp Qzkzdse

GOLipgdzj Hise Ols j dzr MSd B ddzmisdkzlsOod, okL O d o i
SRteOdy ftdesH' dOYOk: hdesCd? CtkfdjSthn ©o0Bsl

Ctdf dzj SMr o Yj ks Mo tcOdjidgd) diRj ol Sdetste tsH- i SSHEO
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fitse j " O wdztkWBtew 1978 etSHO, 1979). (bl I#j-CMls
yds ftsejh Oddv 5 B zdsteOydd M) bezrntsd, §B6- Ok
dzso ts, caisGlptAgisy sdztsy j dzdj, 5 ftsHjtey Odeds By ¢t
Lslsdud m¢ dds.

[Wdydod: desj ftedL dzOdedj MsdBzdzdtetss Ocdzts t6OL o  Isd
15 Bjtey ©OLoadlsdw 1 Istsets dzOf tcOo dzj dad ™ o L d§j da¥ dzC
q

ftedo bt tcOdzY j di3' » ftodtesHde » EZyoOfmlsStse ftoj HdAzOG (
MlsOlzmMO d dOdd] dse Odzdv: L OMdIlsdeg §J| EyoOmlsSd-(1 o
sseo, 1925), ftodetstesHdz j L Of o j HdEdE df tdplitg tsghd O df [k
dzZso, 1979; ¢¢oaddzseaO®, 1990), LOCOLdAdSd (stsdzj Mdzd

103 ftojHMisOoadzw jIsfqw, ylbts s tejyddBk §tsdzeft 59 Oc
Bsdseduj MSdd MOy jddwd, ©OCd] tn#6dY Hddy d
gz Is' MlsOIlskzm d dz2OL 9 Odedy JOBWISdedStse ftedtetsH™ (R
1979 Rdz s delf S d =, uvOtOMsea ©, 1992).

l fwsyjmmj Motjet ttsMisO cEtstcsHO dzj dL B jiydats L
JSisr dbC sz @d&RBdAgfids ! oslstc®MBOjls M wOLodIlsdj d3 ff tots
otsodzi COIs! o CGCWOHBMIstesdIsj dz' dgr 2 ftesyd M fOCIsd
Bdzsls O, w2k d Ik.f§f., Sttt j COC tcOL Odzdyr o dfw s
Whztster o ctesHMEBAR dZzOdgHh OWliIsj. | itBrtsHJ B it s Y dz
Cso ftodtsHr LOMEZEYdoOshd) SotOd EyOmlsSd 1 yj

{sesHmCdy [[1uv, B8Ry nisy o3fid -8 ¢ gk yddH- B Iz

Isjdzj dgr t Mlsilsdyi MSdi, dOEzyde j WEdydd. [dd Bsetk
OHOfIsOydd Bdtslisr ¢ EZtwBOdzdL qtoetso Odadats?2 ftej HIg -, md
Mise j dadets, yYj desteOdRRd toj f Olsted Oydd tejHSdr odHBoO Wd

Hjlb! CctsHMC B ERotsnEDdyf Bsteseduj MSSEBE- C Ot
Mdtcseo Ols! odad BOdedj dzO o' fsczdgj dzdJ ddBd toj Stej Oydt
dn sy jl fsckedls! . [OCMdKzd ¢ i s @6 dsHse gyl
fr, BBUjWEOjIls L OtckzB j ) Tdagl@1978)f r Is ( dzOff ted d3j to:

ste2 s dz By Me kW M

1. Rz B3 dzlm S dma 1. 1 . Ndzstetse jdzgj L o EkMmdztse hsn [zt
vtef t o1, 2014. 470 fy.

2. Rz BqdzmSdr 1.1 . s HtsBdzj B BrtcOdz Mifctg i to
vJL. HBCdz d&oky. f(t@Zls. CtsdW¥W. vuvMmlsddtse, 1985.

3. ssoOdRAIPEO 1. [~FOdO ftodtsHs ol [dfOMj ddjodddD .

4. 1 d¢€dlsddz 1. ¢. frRUjjudsShrk sicdets tq 'O olsjHi s se s [ Ctokzc O
dzj &3z H Oy HtGE cH[Satc I c@mots HN SH Oy d ¢ .-o t§ Sd2¥sej o] jdek(izc G j ] |
dzdw. [CObjteddzlricz, -86P 193 v. 36. Ir4§. 9

5. mtejBlstse ¢. [B Ekfftets2fMmlseaj LOftseo jHddS O dzO
1 j tods! 1925. 56. 7(26). o¢fftc. w. 53

6. szrtso ¢ . m. s MOklstsoaMEts?2 Wdzstej-o O dzsgRD.H / /
Slsdgd j . 1 0dzr yd¢,222971. Ir4§. 1. . 16

7. vdrntsdidtigse d Hte. w4 dmMs¢ twOMmlsj dd?2 Ct]j Misdsh
r.1. 1tBjdzjo d HYW. B dtbdzth ©dqd totf Oftds j dpd  yg dgdwv L Odzm ¢
1 w-159103

8. RoONddz 1. 4. vtBOddL Oydw d d&j MisdzOWw Whizstc O |

dj decz@Y e HIBEZOLfOIs Ktsdi@W ' 57 j o, 1976. u. 144
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9. dtelsOBsdco © .1, Ofh dijc. P Fded W dts Yt ls dzts iy ls
btelsOBsdZ8o O, 1 .1 . dzseo, ¢. 1. 1 O] dzsthtOOYls .H to
CtsdeW . uvMisd ddB.4985.19 8

10.f s By deS s 1 . [ . J dzdzd j W Jjd3ijtesHHY Y QeBOBd
o0 // [RrtOdzO, dLEkyd dz d tsBtse@3b.jdzdj tOMmiIsdlsy dz

11,1 sftso O [ . 5. vdddulstsyjdedj tOfMmlsj dzd? slsus-n Oeh
9J ¢ d Sty Or h OMc | frigdf). b @ CECEsigi Is o 8ASdE. 2830.

12. Sukopp H., Trepl L. Extinction and naturalization of plant species as related to ecosystem st
and function // Potentials and Limitat. Ecosyst. Anal. Berlin e.a.-2B87. P. 245

13. ) sdzzB jy [.¢., 100 jtekzrn O 1 . IW dztitds o tayjudg{flzddts/j |
mMedd tjmMkztemr tWOMIsjdzed?2 d Y doetslsdzr = vuauat: KR-LEY]
J o, 1983 . v 9

14[BHB$O@ I .1 . 1sdzvtedL Oydqw &Odzhh OWIsO &O¢ M
dzr » toj Mktemtse [/ / [Jlfr]lz,teferf97laﬁ]tGJHHO,15t®Oﬁ]ﬁ]J dzd dch;.

Q—

15. R dz a3 dzlm S dm 1. 1 . tJfI’]IZthr]er fslsj dzydOdz W dztster
WdbbtsmMsL sdzsedyj MSd2 O jSilsr) [/ RL!nggmﬁfgsGEthjzm
[dXekL. mB. &OEZYD56. Istc. RYJOME, 1989 4. 48

16.z 9 Oty . Cotsdzs ydw Jﬁ]lSJff]lSE)JdZer: q’ Ztee Odzad L d te
sfdesor Isjtstedd ftoj sBtcOLtso OdedWw BdtsMBPte'dzsww jL .19
49 J cHd&ZBo ME-203.1975. w. 201

17.2z9 Otcy ©w. 8. ltotspdzj &3 {1 C sddspfflgfo tyj dsdzd § O / d3C
UiMSow HdOdj Ss4eL.O. f., 1977. 4. 420

18. [ Otclsddz 5. [ . o¢destetstf slstsdzj teOdzlsdetsfyls! By, detst
CzZOH 2OV 1 CtsdzsedW: uvjL. HBQ4dz 1twdBOdzls. CtsdaW. v

19.¢rdiLdte ¢. 8. ( Obwddsy J€tusszsifgUdisz MEdiEtcd s stcd
cstesHmMEdnr MdMmisgods. [ ddzh¢, 1984. w. 78

20. [ ddzy s. o jth j dzdzOv W istedzO © CtOHBMIssdIsj dz

211 sosfsStesomMCd2 R.JI. [ MisEtcOdzj Qatbdu jyfj Sz HzdazG
Hjded?2 d BB BteOddL Oydd ftcod tfrilsdg » fsdvr L Ohc
Jirlsdesa3ts WPz 1921 6. o© 6. 1 Beatyjtftomméy. | ot

22.r dlsStse 1. [ . [B EZytcjyH ] dyd ®&dicdztiodsts ddsd O L L
yqdodzdmts. - s983594. 48. 7. w. 92

23. it sHddese [ . ¢ . 1 OBV Isdzd S d HtodtetsH T ¢ tcj Mis dzt
s5Ctej Mlsdetsls j 2217. [ ., 1964. . 211

24. 1 &ZOesMC dzsdzgtso s. 1. 1l bdy'" CcEttosHOSHKREMHES /I IV,
dLEzyjdzdj, tatcOdz0 d d&zOf tcOo dzj dzdets] § tcjBBBtOL 59 Odzd

25.1 jdzskmtse 1 .1 . [LHGGBOEMERZY) O s tc kiR Stk tcfigif Js
1 dz20dzed j, 1977. 64 f.

26.1 jh jdzdj olbttsd s -iodg®dDIMYvaine 7ig jodsd dEOF B -6 sSH O
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BEZOHN 2 Ok ydzr Qls titsdsds kdififdg &) HiOs@ded ¥ i30OIs j 6
1 O &BCIsdyui MSd2 vyjddste 4 sMkzHOkmise j dedese s § 5 d3q

I csfeBRdy tOMmdzi Hseo Odzedd WWHO o Miskzy dzj ded 2 ¢
tcj o MddzO. |1 HOdzdzts?2 OBl fBCOL OdZO o 5L dfs-
tesdetsdzsde dyj MStsets OdzOdzdL O H dzv toj hj jdodzcfler j o tstfstic
tj ojMdd JjHddetsjy yjdztsy .

J BBW h 3y Gt yOodaifag®BIsdL Oydv, OolstsdzOlsd L ¢ tstss®dEatfdzigy
SdL O, HjdHRsdsdksecd yj MSd2 0O0dzOdzd L .

I 11T

ALGORITHM FOR ESTABLISHING THE APPLICATION OF WOOD SAMPLES TO ONE
DENDROCHRONOLOGICAL ANALYSIS

Avramenko Alexey Anatolyevit

Abstract: This article identifies promising directions for the automation of dendrochron@ec
sear ch. The structure and f unct icomsidsredptlie gené
principles of its functioning are described. Specific examples of the AW use are demonstrate
recommendations for interpretation of the results obtained are given.

Keywordsautomation, workstation, forensic blotaaiténation, dendrochronological analysis.

I 1 CmgeegdazOdzd Misd ud MEs2 fOClsdey tydd yYoml
dzj L OC sdzdz’ d&3d tekzB C O3 dzj MO, oMisOjls oatsftes & Istsc
Hted o J Mdde” [e6lets] yJ dztsd

dlssdls BlsdzjIsdls’ , Yylsts bkmlsOdzsoe dzj ded 4 yJ dzsdz-s f 5
sdWdSoOoydededzes?2 SCStod B dZzZOdzdmMisdyuj M2 1 CMyfjtelOdFL ™ (
dzdw o jh jMmlsejdedzr » HBSCOL Olsj dz' tsd , W t€tdsdg s teltsfy Is G dptisee dz
ftcd dzOH dzj y detsisd yoOfmlsj2. 1ted {Isdg qHjdsdWdydikzj
dHd dalsd W dydtelzs IcfffgifgfazjtsBlz ji B'IsjO RO MIs d .

[ dzd dMmMmdzj Hizj &iB" § BlstejL &d MisHjtey Ols LGHEZ] § 6w
dzs s ¢ Bsydls BT IS! EmMlsOdzso dzj dzO H zlsj d3 dzj f stHicj H Ml
o jtlorndesMisd 6§ jtcj yder = MtejL s cdzOHECt L Oydh 0t ls
d dzd , dzj f stcj HMlso j dedets dzO0 B j CROR ¢ s H diaq dztszRz W Gstisd:
SBOL YO Htsdzy dzs Mtstslso jIsMiso tso Ols! CsHduyudzes] € tsdz' 1
Msof OH Ols! Ltsdzr tOdadzj 2 d YBLHAz] 2 Htej o j mdEs . t
Mdzs 2 dzts 2  Heoc j 9 j] dpls[tedD dz! toEi®. (O] dfjldsotsH dzj Iz dzd o j te M
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ftow 3cmMdzs?2 des?2 HtcjojMmMdde tlshikzlkMmisekzels, ddsst Istdh
HjdHtesrtesdesdzcedyj MSdd3 i3 ssHisds dHjdelsdW dSOydd
tcOL o dIsdwd LHd3jtdgjod@ Wk " d to d dz’ GsHdyder = SBdzjy s o
HdzW dHjdasdWdeOydd Bl jSlsso fftoed BlmklsmMisodd Bh

lted dLd3jdzj dzgdd OBfisdzt Isdeg" = t©OL dBBj teso G tsHdyds n
2O 5 MipOLfigly @afs dz izd S sdzr yodzd HOdedesets Bt OL YO
O hdesqdugpsdad) .

l tetsd dzdzs flstcdtclzjdg o' h j MC OL Odagdets] 20O Htod dig-toj .
ftesm: MMisOo dzv dzd dzd tOdzjJ J HJUzsj Hi§iIHte® dzg ezelzd glzw
Hse Odzdj yYdbrty WO dzsO MlsotsdzO Hjtejo O BjtojL T

vydlsr eOw wsBh jdLe jMmlsder 2 BddZceduyuj MEd2 H-0CIs,
Moz jIs Msets?2 CtdzmMstsBtcOL dets L Osfistej dadalz 1 - € s dzte
Mils Odztzf dzdzO dMMmdzj Hs9 Odzedy WkOGE A3y dzlstse, ftoj HO Oted Is§
Mdzj HEs h jdi3 Ifsdzsy jdedd Hickze tlsdesmdlsj dz dets Htekzd O d
WteOedzj dzls ~ 3 Y WtwOedgjdals 2 Y WtcOedj dzs ~ 1.

[ dzv ftese j HY dzadV Bg HzH © 2D tiztf dz® dzth)e doagyfipig) 2 d 9 § to-
COYHBEB dqL fYtoj HMIsOo dzj dzde’ - -4dzCB ' oAyl dif j SHdidzoVCy dlrdgf] §  CWiddA
dzr § ®tBtOLVY" (Middzr ) boodh ddds?2 sitdats 3 MBifklsid
YoOdzOfm: o j t8n dgisus teds datzd 3 dzv

] SBH] HOM dj2"dr dhMfdziHses Odd?2 Mfdd sl Bt
(tsls ojtrndzj 2 yYyomlsd) dzj dMmMftsdz L s Odzd My* .

1 jtojH dzj fsMmtcj Hilse jdzdz" d3 ftotso jHjdzed J d5 HjdleH oSt
dzr = M ddzse Hic] oQtdlslz" dz' Bdge JHL S H cYfttdsjHeodzd © © dzO fy mh vy
GsHdydgr = Mmdztsj o .

l By SHEBEB0C 0 MMssw O dL MdjHkzshdi 15O &

1. zZdWts9aC O tits ofmi® thedkseSbSdEedIOdG] SO H j'tej 8 O)
des 2 BON d dats 2 .

R sdz' L s Odzd " dedpit Has® dziL de'tefzd Mtsisdnds d . & dzO YO dzO f
(740) d MtecjHdzeddz (- 80) L jtedesds, L OIjds ylssBr ftec
Litedesds (~120) .

2. e dBOYdo Odedj dMmMmdzj Hizj B2 o jterndesisd MY d dzO
o dHsdds ! emsHdUder » Mdzsjoe, OC COC o dzOyde j tsBteOL 1

) smdzj fjteodudzs? fesBsfsHesse Sd M dd j-MS Odz
dzedw s ftesotsHddzd dLd3d ted dedy " deddzr COyHtsSEB GtsHdY
&3 ®BendroExp 13. 1 0 COYHBHR Mfddzy L OdJ tew dzd bh dtesd dzlz
dzz yOdzd EMmtcj Hdz] dgdz" 2 teVW H.

10 thdse Odzdd ¢ sdzz yJ deder X sudOdzjietsg FisttEasdadsigd d
Hdzw MtcOodzdo Oj di3Fr = tBteOL Yytse .6 SIHO |, 5P icEDuz Gpufif{df de totsiMsfd
dzr@ etsHdydze = Mdztsjo o Bddzdzddj lstcOr s ¢ HO.

l tjLbkd IsOIsj  =£Cte Oulgtoe, r jy lshtts tHdissj datsj cfirjddts ) f od-dzts ©
SHT t8jLSdn bkcedzgjlsjdd?2 d BBd "Ndi §bkd dekz ydidlk des.

[ Odzj J 1§ totso SH dhdzk Sftcdd o myiddedidgdz 22 BOIstcdy oB -f oG
tcOL yseo ~ 4 (tls ojtndzj 2 yYyoOfmlsd), ~ 3 (tls dadydaj 2
HdzZw tBtOL Yytse ~ 3 ( ls o jten)dad 27 2y O(fisls] ) g j 6 Rdzj( 2©Isy Qihfls
Msd) (kOBd 1 d 2).

[Bh OV Cttete] dzv yd sdzdzOWY BOIstedyO dzj MstesdzOm!
ks d?2 §jttos? d bkijls': j2 McOodzdo Oj &8 & 1 Ots.
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vBo 32 ys 1
vfBGets2eBydg § WlisMyd sy’ 3 (off Anfxtely ydd bstsfh ' dz disl
sfddB{ uefddB g efddt sefddBs g sf JdB 4§ ¢« dds
tOL yo|teOL yo |t®OL yo |t6cOL yo |[OL yo |t6cOL Yyo
I BH (8ls o] dad 3 d@j-] 9 j ttr@sj| ded X d@j-] o j to - @zf dzd X dEj-]
yofmls fnlsd) fnlsd) flsd) fnlsd) fnlsd)
1 jtco OV MtcOoeq | 2fMmBY IsMBEes| vicjls! w MteOo d
2016 0,69 0,65 0,77 0,8
2015 0,66 0,57 0,55 0,66
2014 0,77 0,69 0,63 0,72
2013 1,18 1,22 1,2 1,25
2012 0,52 0,51 0,5 0,54
2011 1,33 1,17 1,19 1,28
2010 0,93 0,81 0,82 0,81 0,93 0,85
2009 1,45 1,38 1,57 1,41 1,42 1,48
2008 1,48 1,42 1,61 1,49 2,04 2,02
2007 1,91 1,83 2,12 1,99 2,51 2,43
2006 1,29 1,27 1,29 1,13 2,28 2,32
2005 1,67 1,58 1,98 1,86 1,55 1,61
2004 1,19 1,18 1,28 1,26
2003 1,2 1,25 1,55 1,5
2002 1,49 1,52 1,72 1,86
2001 1,69 1,66 1,57 1,58
2000 1,07 1,18
1999 0,55 0,61
1998 1,44 1,44
1997 1,52 1,47

10 tedmMikzdsj 1
Br = BBKOL ytse .

ftej HiNlsOo dzj dzO tsBM OW Isj dgH jjdzyd W

— i oT o5paziga Ned
(0T BepxHeii wacTIn)

]

=]

(=]

—Cnwn o1 oopazia MNe3
(OT HIE&Heil wacT)

=t o1 oopasia Ne3
(0T pepxHeil uacT)

W

—Cnmn o1 o5pazia Ne2
(OT HIrAHeil wacT)

HInpima rojmHoeroe coios, Ma

— (i o1 o5pasia Ne2
(0T pepxHeli vacTin)

n

] = o1 oGpasia Nel
S I T I T T I T T T R R P A - R Y (071 HipkHeli wacTi)

B I T R S L N I GG )
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2 luMmBcEts?2 eB Y dz

Wismy Jsytstsy y (] A
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vBoO 32 Yys 2

[ iy &3y y2fsts! y deEM2y’' B) 2 9)
sfddz sls|ufddz s|lufddz sl |afddz tsls
B) "4 (sl "3 (sl | T3 (Bl "2 (sl
Yyoflisd] yofls d yoflisd yoflsd
sfddz sl ts 1 i
( Blg torn dzj 2
sfddz sl ts
(sls dzd ¥ dz 0,983911 1
sfddz sl ts
(sl ojtend 0,906968 0,923138 1
sfddz sl
(sl dzd ¥ dzj 0,870838 0,909299 0,984966 1
sfddz sls (vt JdsBstdsO vf ddz Bls| v Jdz sis
9) "3 (sl | T2 (i T2 (sl 1 (sl
Yyofisd) Yyofmisd Yyofmisd yoflis d
sfddz sl 1
(Bsls o jtnd
sfddz sl
(sl dzd ¥ dzj 0,984966 1
sfddz sl 5
(sl o]0 0,843133 0,828097 1
sfddz sl 5
(sl dzd ¥ dz 0,849272 0,829517 0,996533 1

Vtied 3 uPl@hndes” d3 o Hjdzj dz" MlsOlsdMmisdyd MEd L dzOud:
(p>0,05)

RMMAtsHw dL fodizyjdd » tjLEzd sOltss (tOfiHipydlsO
MlsOo dzj dzdzr = ©® IsOBdzdyj 6, dBsydes fMHj dzOIs! o 9tsSHT
- fjtco OV MtcOoadzdo O ROV Hf OO Hted dzOHdzj Y dls o Iststs
- obbtstcOV MtcOodzdo O ZBOWY OO Hted dzZOH Az ¥ dIs Istej ls
bdzj Hso Ols j dz' dets, [SOC GO totdsfiiGivdz j fiytaf@so ddd o0} talpOy 2
BB OO, L dOydls, fjtcoOwv MtcOodzdo O BOY OO
vsO0Cdd3 SBOL td, tyjddoOw tjLikzd sOIsT ftetds-o j Hj
YHJ dzdzse 5 d3OIs @Obdugt&]tﬁdz@dztscsﬁs@cpmgsqiﬂsﬂtjm%@zH@dEJ dzj 2
s H©joJMmdde "~ 1, 3 d 4 t©0Odzj J Wodzwdzdm! 1y

vte2lsf &z dz2 2y me 2 W fM!

1L msrn ¢. 1. ¢ls @dstdsoOidgdded] jfn Cipi2H jieCdpf j elsdL "M d M
cduyi ME ses) QDB ©J 01 J &zOtelzm:! / /1 20201H j. B1dEQ “-6&14C M J

2. r Qastesdzgi s, 5. [ . wbkHJjBdAdZOW HJ dH tctsA tcHdzs dzts G
dets? 9 jX&lzd.C 1185 (&4 058B3

3 skLdBjdStse 1. ¢r,, mesJopteM§d? I Asddsj dzj dedj MY J-
cDendroExpe Hdvw Ctdzdyd Mmlse jdzdes? ByjdeCd OO ks
s

ntesdetsdzse dyud MSdma L CMYf jtelsdz" = dMimdzi Hso Odzd 2 ME/ 1 59
i j tolsicRQl6i.” . i@. -1BYM
4 mtsn ¢. 1., skrdgidStses 1. . o¢olssdizOIsdL Jctsa C

HdzW teOydtsdzOdzdL Oydd ftetseo jHjdedW Hj dzHtoBSA tetsdats dzts e
o' Mded F cOCHRBROEZL B. ./ Y[jacwlezRe. /tjrr.r Issl [:] a1l 9 € O] fid
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5, skLrdi3j deStse . (., tdoddmSd?2 1. I | sfAw dzdz
Efs BOBBYjEE BiMO 5 SHWDBEKROIJH| dd B &k dzi gz
LCMfjtelsdL Bl jSkse ©OMIsdljd dsct f§osdmi sy Hj dad
dzs2 1 CfijPQlaik g i g . -16B 4

b. 0. ¢otcOd) ds
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A1 Juv 1 ¢csOdzdi3r ysd2 cetsmkzHuOteMmise j dadze” 2
t A, G. Cdz

1 Oz ydzr 2 tolz i trHHdHIg EatsdeE@® 1 Oy &3z H d

HisYyJ dzlf H OO dey - dzd Y4 ME

ALl Ju 1 [ ¢csOdzdi3r ysd?2 ¢ tshgloyy QGagmls a ji dzdz'| Is telisc
tA, G.Cddf

I st 2B gz § tetgdisz dz0dz! dzr 2 MjClsstc aMjecHO bktojBl
HslsOyddzdes?2 tojMfzBdzd S c52 o ftsdzzyj ddw 1 dzgj toc
ftoj HiNlsOo dzj dzdets? tcOBtsls' dMftsdz L so Oded H shtsls ji
dzj 2 twjecddzO. 1 &zZOdzdtetso Oded j, Ijrmdatsdzsedw djk
dzj dedzr 7 f EdzClstse. wltetsdlsjdzt dz" 2 Stk dzj € s @d
deso dets?2 cdftslsjLts?2 f toddav ls Ot fi§dsligidsjcdf@ . tc @ dsdits oH Ok
L9 OIs! drn o dOfdmOddwy SCkttmMtser s d of §fEkzMm¢ dzr
[ agwh ey asflemasdslz dzOdz! dg" 2 MJj Slsste; Mistesdlsy
sCtokzy O h OV Mtej HO; ¢ dzd BBOIs.

PREDICTION AND OPTIMIZATION OF PARAMETERS OF GECAINEROCESSES OF HOUS
AND UTILITIES AND THEIR UTILIZATION AS A SECONDARY RAW MATERIAL IN THE |
BUILDING MATERIALS

Abstract The housing and utilities sector always requires energy consumption. Kalmykiaes i
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public for energyguction. All energy comes from neighboring regions. The purpose of the p
is the use of boiler houses for heating and obtaining hot water for residents of the region. Ple
and recycling are the main issues of the econdlementetThe construction complex of Kalmsyk
sociated with environmental data for the region. The main hypothesis is Heeaoggthaihocessy
tem. These data will allow you to use them in writing term papers and graduate works.

Key wordshousing and communal sector; construction process; Raprapk@pEnvironment; clim

16 d B2yt MY &z sldts{Bdglz dp@dizddetsigs -~ 5L W 2 Milse 5  adz- ts My dats
stcOr d cEttsHOR tojMmMflkzeddsd. Risdudd® dtc @ dstslasjd
ftodd3jtej Mssdzdyr sOdzdi3' Sdd ctstesHO CdzdMmlsO. 1 O HC
stsdzd yj Msoats dgj btsydetsj, 1O COC yOfgls! Y dlsgezi 2 ¢
cOydddy 2 fsyjmi StezHds §esfdj Hdls!

Il Mmtsdzdyj d&OmMydlsr a0jlsmw 29 Clsjd dg" = ,5-2 (L

sjdzt dgr | tsBMdZzZEy Joa Ojls foylsd 90% fslstejBdlsjdzj?2 Isj
Bese ¢ o Otelsdtcdzg’ » LHOdZd?2 (363 MRisEHYISAMPS )BdE st
Hsdsse . I Mj eMmMkzHOtmMlse jdzdz" §| d HEkZed] BcOdzdL Oy

1iBdzOesftedwisde | S dzddizOsdyd mMSdj EfmMdzcedwkzikOSC |
Yj dedv bjfdz0 d cetstewyj?2 otH' . kfijdisp dRL ulgddes-h g ts
cds Mbtosdlsj dz desegts ftesyj MmO [1,6]. vyljds-slsyj
Zsedyud MEtsdz d Mydodz desds mMsmisswdzdj © (4 My ke dzd¢
sls AL WYW2Mlse j dadets 20 H[j3W]Isj dz' detsfylsd yj dztse j €

stslsj dz' dzr |, mMdMmlsj 30 o tHESMdzOB Y j ded W , tsilstsf dzj dzd
vddz des 3 dzj tOdzdL 59 OdzgdzOY 9 BHO BMsOoadw jIs Mots2 M
9dHJ dZG)chljcf Medzy 2. uvOCYJ € OyJjomlge 3y JjodEHotg Ctds o tHirpl
[ 4] . J16d hOw yOfmis: d&OMmjdjddY csesHO dMfsd Lk
M d ydodz: des tsydh j dede’ = ls Mtsdzj 2 .

1te1su4fnfn sfzmilsr dzdo Odedw, fr dzr, Mmkrtsejd odzdws Is

t OBIE slIsjdzt dg' = btejBlkjls tsetetddts) Ctsdzdyj Miss s
dmf sdz! L so Odzed™” cOLtsoatsets Issfdzdo O d 1 dzj Slsted yd Mlse
GsH' MlsOdzd Mbtesdls! otsL B dgtso dzv j dgdgd dshidsdis \Edsd Sldo jt
Msddsmis! JjHdddyr (tlstcjBdj dedw 1 dzj tecdd.

lIssf egsBY dJwtlsdgit or" " j dzOL o Odeder = Y tslstejBdsj dzj 2,
Zzyoslk kjfdts  esHk f) esesHMSda Mdhkj k.

]l shdssdtsdz Slsjdzt dzf | tcOBBISOs I jslsc GBLE & S =isgQL
slstsf dzj dedw Y Jdzsets HBBRO MmMisOodv jls o Mtej Hdzj A3 H I
[tcEedd3 6 dzOo dz" dz { dzj 3] dzlstsdz wWo dzw jIsfqpw o9 sH O, BEOC C
MlsOealz oatsH' ®yjd NEGyY® JEePmEldPdzO v BB ] X dzF)ls@ H s
d sdz0 HBdy O B'Is! ByYjde dBYGecEts2.

Rdzy J dgjjtasiEss e dud MSdd dqrLr meOdedw s OL Odzd Mmddzy dz
ZOSC s dzj ded j O3 Mtsdzj 2 o §yoej dedesds fdzs .

Cdzjtecds o tojmyfbksddS jidifi o=Se0s GOLac@slks sjOidz0y )
lsd(;q’ LO 1 dgjtcedd Mtsdkzdzgy® d o jlstcO [7]. 1 OtcOdj Ister
) SHE dmMftd Lo Olsy 1 dzgjteede Mdzdyod. ¢ mdd d |
d3/fr] f sL ezezy s O MY 0 jIstetse j dgj eOlstster . 1 0 of MislsOR
orhj. (MeBjdzdets {1 Iss oadHdets dzO otsL 9" h j dzdztsflswn. s
sBdeso dzVv j 3" = dMlsydedSCtse {dzgjtcedd fted cgtse &OY gl

yd?2 Hdzv eor wWoadzjdedwWw o' N j dzOL 9o Odzdz' = § OtcOd3j Istetso
dZzomydlsr 9 0jIsmw Btsdzi J 2,5 d&dzdz. ctsdzsea, Ylsts tHsL 9 sk
dzdIsj dz' desects Isjf d&zO o EHOdzj dedg" 7 dzgOfj dzj degdz" = § 2 dzC Is
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REGBYh y &2 j v ©OBGlk" Cwlsjd dr & delzy dz® { dzj €|
dmf sdz’ L s OIs! 1 dzgjtcede MsdzdzyO, o jlktceO® d BJHEOL O.
¢d kojddudoOjlkmw Hd&Y LHOd]2 d Mestbkyjdd?2 &O-s

RS L 50 Odedz’ j Ilteke’ d Hikes?2 ®KOjtedOd &sy d
2O IstcOMMOR OoltsHBLEE.

vte2lsfdz B Ey M 2W M

1. 1 OHtczHJdB9 O ¢.1 ., O OHYdjoO [ .., wozdL M
ftedwisde §J € dzd i3OI tsdzts e dia@) fristjdnjdatdairisdetfos d Win Is teotsddlsj = d g’ -
d fsdzefzMmisr dzdzr =7 L sdz20Or sOdkd®3" Sdd. [/ rrkttdOdz ¢l
2019 ~ -&2.486813) .
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POLAN TECHNOLOGIES
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Abstract:The first results of a comparative analysis of wired data transmission technologies |
net and POLAN are presented. The main advantages and disadvantages of passive optical |
relevancef their use in subscriber access networks are considered.
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I stsfzegdi) i3 dedz" 2 BISCtosWisd qi3jils § dzsh kzs  figef
Gstedlsds hdWssegBdfyfctzplg EwLodd d3. 1 i Istsdiiz,
BIStosWsdz @I Jdzd des?2 Milsd, o € sSISOEREEE ff tdaf d3jsd
Emddzdls! L OMdlkz, ©OLtOBBIOd EZdkzyh jdds 2 &d¢
HzW  toj OdzdL Oydd P dWtetseo Odzedw toj yd otsets Mmd e dzO dzC

J d3w h ) ¢ »3DESHSYCG Bd3ts B  dz! dzOW Mmjls+ , hdWtetse Oded 4 ,
ENCRYPTION TECHNOLOGY OF VOICE TRANSMISSION IN MOBILE NETWORK BEASEL
ALGORITHM

Maltcev llia Yurievicl

Abstract:Modermmicrophones have bad ability to resist attacks, which makes the speechoer
rithm vulnerable. Therefore, as an object of research, we take a microphone of a mobile ne'
the3DESECCencryption algorithm. In order to enhancépraaamproved microphone has bet
veloped that combines 3DES and ECC algorithms to implement speech encryption.

Key words3DESECC, mobile network, encryption, microphone, security.
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l fmdzjHdedj GBHT ddsB d dz' dzr YOl dz W 5 dgl dzdf) Is Ceelze
Zdyudsets dmMitsd LseOddw, bkfdzed KBssdd ds?2 (6 ds )
fMlsteOlsdo dzze , otsj dedgzs, HjZsolks d Htekedj MWsfFter H
HOteW dtsB d dz! daets?2 ¢ tsiztsfipls® &R @ v ls fifw  fip dAff to SSEOd& p FO dzd
dzj dz' LW deodzstcdtetso Ols .

ltetsmdzzh do Oded § c-tsceEADts afts ¢ & OWIS E&ls jtedddnd tcts M ls tc O dzj dz
otej BY BjLGYOMdsMis! Lotsdkitss dsBdd d n kMBit?2 Mk
ydtsddzs? BjLt§OMdshmisd. 1 JjmBskstey dO0 ks, ykt 0t
9 s s Cdiess Odzdw Mmjlsd dsBddz' des?2 MmaweiL d
Colstster j dwsckls ftode jMmisd § ks jiusa depdatissinedsoymiid . 8
B3, yYlsts dzgj dz2 LV dJeodestcdtctso Ols .

1 sfypdzj HdzdJ dMMmdzj Hse OdzdY f s5COL Odzd, ybts fosdL t
(s otjHEdEMd B fLscteOBBOB] HA& ftsidzh do Odedw
slsfdzj Hd s sttdRO®y e, OdasB dztso dzj dzdj BB ddz' des?2 M Isd
Eilstes2 Miso o dOMswh jj otej kY Btyjd t©OMftesmisiod
90y dets HdzW JdeW BtedZBOYydsdedets? B Jj L B OfmdetsMmisd .
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sOCd MM iMmlsokjls Ode s@OElHd bk BRSO didz® OB
tcdlsds 6 jdzaj cOydd dzOL j2¢d dMmfsd L kzjlsmw Hdv Edkzyh
(CPA). GClstsls di3gjIstsH ftsLeotsdzwjls or BtcOIls! Mmnj gz My O
dzts © HOdzdes 3 REHzc B dFEhis) sflssW W j Clsdo desfyls: h W
Cdzte yo hdWteso Odzdw dedL S OW .

ddzestedlsds hdWtctso Odedw AES fp tBdij detsdz € dztg yOdzd
Vol P o disBddzr dzr = S8JB[lslw, 7 fifzO 387QL.J [HIcHSICERS, s dfPsdy'C tsLAO
sls slsCagy bR J s BjLETOMdsmis! sMsOadvjls 3 Jj d&zOIs!

l7h jEzZCOLOdzdzr j] dBjlssHT tojh Osls didetsy j Mlsoats fftetsB
M smMsB detsMils! L O dlsr Bl OOC dedL Ctsets ¢ GOl d&z@®.j d
sBl JjHddzj dedV Odze stcaplefdgtld 23 DES yd cEGL tcd L& G Isthw  fdzk
tcsoOdz fts 56 BdlOdz. Cbtsls Cdz#ry dMmfisd LEkjlsmhy CO
sjSMmils d MBLHOjIs L OMNdWtctso Odzds 920 dig[jw¢ fitdg .y J ptdSESS  HNjd Xk
dzs?2 Milsd YtsHIso jtex H] dzO YT Isde" &3 f 2lsj .

3DES algorithm

dbzestedlsds hqWicso Odzdw 3 DES ftoj HdzOL dzOyj dz o M
Hesfisdu' dlsjeOlsdodsets h W tetse Odzdw DES, oyOlsjsyj dzq
s Ofdesiisd 192 Bdl yjlsrte! &g ©fjtOydwy &d L Odj dzr ,
dmMisd Lkjdses € d yo.

1ts MtcOodzgj dzdt M btcOHJyYyddedats? Isjrndesdzsedg2 M d
ssdz ybss fd te OH d Y d tsfdpdftisigz’ f-tzth Hpdinfy i) J6 Atz ¥ tc 5 6 © dzd
W dzw s Isfgw 4 W W sdodzr &3, d MMt detsMmls: Msftesilsdo
hj MEtstsMmils! hdWtetseo Odzedw [ 3] . [H&ZOCt f LW L t
dzdw 3 DES, faizfydspipizO@RlsmMy st sz ted M ¢ sk tstsd3j Is C
HW dL ilsisGts J BBrSHd®Bs HtsBOodls! EZftOodzj dedj €
dtcOodgj dedj yj dzsflsdetsfmilsd H Odzdz w

[ d&z¥ HOd dzgj 2N jets ftsorhjddvw ftesdu)upabgu d@ef
MtcOQodzgd 3 toj L zdz' IsOIsr fsdzzyj dzdeg" = HOdzdzr = f Htckzce d d3

Aj dzsmils dzts fyls ! HOdzdz" = Mmizh jMise j dzdets tslsdzd yoO4 Ismw
sBi jd&3 HOdzdzr = fMtsMlsOo dzv j Is 5 OFPGAN ts ) Iy @ alaiginJslszs & %, H@
HOdzdz" = o ABDEs 5l @ dgy jIs 78 %. 168 yYJj dzsfisdesmis 'O-H O dadz
dzdwv MsmlsOoadzv jIs 96 %, yYlsts fMmbkh jMmlse jdedes o7 h j, yj o
Odetstsdlsd:s dd344ls ZzOd dzz yh 26 yj dztefys iz ki & P REcHiclz

dzr 2 Cdzte y d tcffdJteckzjls jets fts 56 Bdlk ¢0O¢C 3DES
H dzw anLHOdchW LONdWtcso Odgdzetse s Isj EMisO, 1kOC jylsts 1
L Od3d Isdz" .

HtcOo dzj dedifjts ldsjBté W dkgl®d = H Odzdz" R
ddzOdzdL COLTr90Ojls, Ykt tsBi Ydg ftslsjtewdadzgr = H Oc
Milsjora OLOS. stcecHO { tidd L2 t5H diisji dz! dgztstfiitdsls | tdilpj-dedg" oS
BOPGANMIsOo dzv jIs 0, 9% [ 54 Odizdz’ AESH iy IagBal drwd3 Isff tidls, j 6t ds
Isjtcwdzdzr = HOdzgdzr = ftcj Hd&ZOGOj dzr d@3 dZGj IssHtsd3 0, 05 %.
HOdzdzr = CC@EARBHIs@GOdY jIs 9, 8 WAESH) tsfigly &¢ dz'H jOlslzddl Z % ,H dz®

fslsjtcW HOdgdg' = H toff) 8 dO@ O SR Is5 dgiidisi 1%, ofmjets 0,
2O o Oy datsj o o Blzh jiffdetstd e Qadgtse 5 o O drdsts s ldsB Al te s Is ( ¢
Cjdzj tOydd Mazyo2dscts Cds yo. I sfdj ctkif dessCd
dayIs ftetsyj mfip hdWteso Odedw. [IsCterlsr2 Cdzsy E@G dMmy
YH", ybter LOhNdWtetseo Odzedz" § HOdzdzr § d&zkzyhj L OPMdhHh Oz
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I MmewiLd f] fwOSlkdujmMSddd §slstjsdsflswdgd o HC
NJEHEDO &0 B OL j -EANILEE s tezdosides o3CE(SI t©j Uj 0" R H O®zdy §
tdls®BO® 3DES d OdkcttedlsdO ECC. 10 smdssj fwsojHj
(1) Clsls ogjlssH dsyjls (WHjClkdodsts h dWtctso0forte toj
BY hdWiseoOddw jde hj 1 M), MSssmis! hdWiss Odagw
21 shdzj "qWise Odd" yj dshisdetsfls! HOdzgdz’ Z do’ fMisg
GOjIs 50 11, yYJjdsmlsdtsmis! HOddZ -~ HBMIsdeOjlIs 96 %,
B)1 sfdzy " dU¥tctgo @z towezizy 7 H Odzdz’ 7 3] dzd BOdz' dz
OkO¢d 1,5, BiYdHR ftlsjtewdzdzr » HOdzdz" = MtsisOo d dz
qosHj2Miseadw OkLOSHd. J 1kt?2 MsOl: j EkMm&eojtwh
bjcdBed&Edlsdses 3DES d ECC, Skttt | ®scbkls-cj dzj
s s 5jSCMlsO, bkdakyhjd B(StsWsd HAdY toj OddL Oy
stlso jlsMisolzs h dds BlsHj &zOd ISOCy ] dzj SBRGHEG®RS {1
dagAfs @ fr] g fglsd, EkZdzkzyhdlks: oL @ty dtsisd Odg@dzd L O
d tsBlzyjdd¥Y, vuybtsMmMepEalmffudfsds ) ssPBfd?
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fiszH j dzls
AL dJ uwrlOdz! dzj 9 sMmlis tsydz AJHJtBOC
I i B YR Odzdets? tcOBtsls] tOMMABOISted o O Is i WPVndsidL
Clstster » ydqeSkzdvydqw otLHEZAO BJMfJjyds O] Is fipw
Bdzj 3 dMfsd L soOdedw € dzOMmMmMdyd M<dr RV fiylsd
Cd fm JMmilsjMmlse jdedets?2 yYydquwSbkzdzwydji?2 osLHEZAO, O
J dBW h 3y Gy deBf@dr (dzts? s fdzi dzdi, OF PHWIRBE &zv ydn

PV/TPANELS WITRHATURAL WORKING FLUID CIRCULATION
Krasiukov Egor Andreevic

Abstract:In this article PV/T panels with natural working fluid circulation are reviewed. Curr
using regular pnels are reviewed. Image of a simple PV/T set with naturgl wérk ui d ¢
advantages are given.

Key wordsGlobal warming, heat accumulation, solar power, PV/T.
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fjtcOkztcz tsCtckzy O h jets oatsLHERO. | dzcB Odz! detsy dMf ts
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fsfpdzj Hdzdd 100 dzjls. | Odedetsy tsBMistswisj dz' Misets weo dzv
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Il BB ddLCtsets §sSOLOLjd&Y syr, d, SOC fdzj+
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sj2 d MmdedyJ dzdv ki@ 2Bz tcznBOMzEd ¢ Hthy s .
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oBLOLONOjIsiw € d&jMmsk Ny Otejddw, o Ghdise @sd L (
Ltsdz, ©® "BBHJ yYydsd&z0 dMmi Otcj dedw dzj S slststcOwW YOfls+
BSYj Bz ljezzf sLotsdvjls o HOM dzgj2h j& dMfsd Lo Ols
vOCts? fBHAatSH, ©BOLE®RIJIJIMY, fLotdvwjls fpddL dls
desfmils! d {1 dzgitecilsduyimMédy §s¢OLOIlsj dzd.
ltojddsdzh j Miso O kMlsOdeso € d HOdzdesets Isdf O d3tsy dak

1) 1 Mj ¢ nOzOy dz® dzlz Istc j dzdzv v {f &6 @t fipl®O'e dals fi3d dz'dals s Iz o ®sS
dzedw, uybt ke jddydeOjl  dtsh oOoH! dhmifOtcjddw, HJ dzOW

2) 10 Muil cittdiBibbtcdud MSdr §OtcOdj Istetso  H O dzdzts 2
Csfls! dzgj kfmbtoj dgdzy j lffiY Oegedad v, sMSBd Sk Obtik
Sktedzts?2 Y dHECBMIsd o oBLOtOIsdzs? IstekzB € j ;

3) 1ted tOLdGj"N jddd otLowOlds?2 IsttkeCd odklsted
si B3 J tOlskzter oBLHERO o dzklsted Efnisd dasde®@ qj dedfsWOl- dAONEB
BEUYJ 2?2 NdHSMIsd o Ltsdz dMifOtejdedw 60 Aw d orf hj.

vO0Cdds tsBteOL tsd3, HOdzdzOW EMsOdztsoa C O HsLoOoBHRY jIs L
Mlse dvw MmMisdzdej ydets?2 MlsOdzydd,; kdzezyh dls: jj  dzgfsecjlsd
Mse o OldismMWjttkz. wedkzOMmMds tojLbkzd KOO fw®OCIsd-
ojtendesmisd § Odzj dzd, Yteddsd dej dedj HOdzdes?2 Isj n desazisa
55 Ay Hts fsteWHCO 40 Awd.
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MODBUSDATA TRANSFER PROTOCOL

Evdokimov Denis Aleksandrovic
Yarysh Raviya Foatovr

Abstract:progress is not static. Now the huge cabinets with the equipment are replaced i ¢
lers connected to a network. As a result of the continuous modernization and renewal of indt
the challenge is to implement flexible atolusasglata transfer protocols, by means of which inf
is exchanged between devidks metwork.
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SYNCHENOUS LINEAR ELECTRIC MOTORS AS A PROMISING ELECTRIC DRIVE FOR
PURPOSES AND VEHICLES

Kalimullin Salavat Rashitovic
Khudiarov Maxim Vadimovic

Abstract:in this paper, the principles of operation, functions and applications ofisgachmono
are considered, the disadvantages and advantages of synchronous linear motors in comp
types of drives are revealed. The ways of their development and improvement are suggestec
Keywordslinear motors; linear synchronoussplioiear asynchronous motors; translational motio
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