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ABOUT OSCILLATION PR OPERTIES OF ONE CLASS OFHOMOGENOUS
LINEAR SYSTEM OF ORDINARY DIFFEREN TIAL EQUATIONS
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E Saakyan G.
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Abstract It is proved in thework, that the oscillationof the solutions of the system of linear
differential equations by ordenz 2 depends of initial values. We also consider the oscillation
conditions for a class of such systems.

Sdz¢ uj o jiyf MldzfsegO: H W W jte] dyd Odz! dg' ndzjlz tetOhy izl a2y o
Keywords:systens of differential equationsyscillation, non-oscillation.
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yl(t)=«/§coé+£8
¢ 4=
Y (t) = - V2sind+ 2§
¢ 4=
y3(t)=-«/§co§+£8
¢ 4=
y4(t)=\/§sin;§+£8
¢ 4=
SlsSCEZHO BRHjI Mdzj Hise Ols! , yYlsts H Odadzats i d fiplg 429 fzd J ,
fedosHdlsmMY cteOWdud MCOY ddzisj teff o] Is OYoHM ( LYHSjdiR U J dz

oM HE o HOdM dzgj 2h j 8 dzOyotntsdedsp i Jsdgdzo T j f5.dvE lBdEP @ Rizj dzls
Ty, y31y,) , sty s i) athGad

{ defpzi.C
vy fjte! wWERdgEE tihjdd Mdmbsjk (2) ftd dOyo
¥1(0) =2, y,(0) =1 y5(0) =0, y,(0) =-1.

I tlssd3 Mdzzy0oj MdMisj B3O HET, GG Y B dsj ted® dHisMist
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€C, +C, +C;c08C, =2,
1C.- C,- Cysinc, =1,
|

| C,-C,+C;sinC, =-1,

slsCEHO &O2H B Ykt

stsslse jIsflso lzs " jj yOMmbdetsy " jdedj MmdMmlsjdizr (2)

yl(t)=£(e‘+e")+co%+£8
2 ¢ 4=
yz(t)=%(et et) sm&+
y3(t)=%(e‘+e‘) co 8
y4(t)=%(et et)+5|n%+ 8

RL MistkzClkter fdzujdds & Co&fsdjds hdajHezjls,
COCd BlejLCj. rJ2 betpejss dmaagdmﬁ@maﬁﬁ%:o
¢ 4=

dzj o 5L 3y des  ded G tedt. C QU DEEE) dz2@d HtodotsHdIlsmw
ddzls j teff toj sOyd ‘e jtfhtgddW] @B dstistej L € J

80T
60T
yO
yl 407
_3? - 20T
v3 o
3 4 5

—20—-

t
{ Az ¢

2l tdojHid IifhEmisifdgd i ©COxHEs] twihjddj Bt
Mz Hso Ols j dz' dets, dzj L OadMmdls Bl dz@yOdz' dzr = Efmdzse d
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€Yi=Ya,
iyi =- Y
TYE=VYa

i Yi=-Ys. (4)

1 d stezHdets &OD2 g, wybBAdidmisj 5" BEHjIB JdBjls: o

¥1(t) = C, codt +C, ),
Y>(t)=C, Sin(t + Cz)’
Ys(t) =C; codt +C,),
Ya(t) =Cysinlt +C,),

GHE.C,C; d C,0 ftesdL oatsdz! dz' §j f sfytizfy ez fd B3 g dizO
EfMasE@Y Hs) dfOGE (O dagj BEH IS sy d (zphfoss O3 |
fedosHdlsmY cwOWdyjmMSoOw ddzsjteficjlsOydy ©HEES
[0,5].

{ ddizss
3.t Ofmdssedd sjfje: fdhls) bk

€VYi=Yi,
i)’i =Y
Tyé =y31

i Yi=Ys (5)

itz dets dz02Isd, vyt tjhjddj 1?2 MmdMmisj dr Bk
yi(t) =Cy€,
¥(t) =Cye,
ya(t) =Cse',
Ya(t) =C,e',

GHLLCC, d C0 fesdL otsdz dgf j. Y stdsasd wadgh 4 O oydshitsd d3ts
ROYOd dF 7, CPMdetsg JAsOC 5] tejh jdzdj dzj BEHjI shyd
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mdmisj dgp GH)yd dzdzd e lgf* fiChyzde® j 4, ftedosHdlMw cwOWd
SHdE YOMls dtsc s (ks j HAPEeFEfst. jind fils j o3

200T
yO 100
yl
" s s u % --------- 1 1 |
y2 0 1 2 R 4 5
y3 =1007 S
-200—

t
{ qArpize.C

vsO¢Cddz tBLOL 5, a3" i tc e dsWn Y203t BCs Malzis® ©dddzl d3 Yk s
fpdzj Hizes M jj BYtejH]jdjdd].

{ftedHj dzpdidls] GO r22)dz0f g Of syv  shyddddtekzs " j 2,
tejhjdedd wWodzwjlsmw Myddhedtelzy " d .
[ 2" HOd dzj2h jEts dL dztsy § ded v sz@ g3 fz©GGicss BB

vk EPNE. o bLtOs dzj dzd d
y® +qt)y=0 (6)

Wbz yRff e al sdsy dlsj d &0 d dzj {0 zO, d ks
At

COMAGHIMY . U SEH®Y Htgj] dajjdskizsidy s (8§ § ) G5 dzj 1 dz©
ydmazs t©0OL d3j dgvjls ndeddalz dz) & iz gafp A dztsiasd J s B J ME G
Gzdzj 2 ddd Mt ddsmw ¢ dbkd* g

t OmMmsisted s sjfdte! MmMdMmisidkz (1) o YtejHY sty
Missdze yd &QsBgd 'y dets {wyjdige dzls, ©WOedz" 2 jHJdedyd d
1LO0fteddsjte, kOCEBor &g Wwodwelsfw &Otedy’r, Ml
{ OB tedd MBZOYO®LO Mozzyo?2, CSEHO ECOL Odede
fteosmMdBBB3d 08 dRsENE ] 3,1 ' RO2HJB, yYbt
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ssCkHO BEHJjI Mdzj HiSe Ols Yylsts Hdzw Is0Sdr MdMmilsyj
g-)’i(t)zcet,
i=1

CHG-ftesdL o sdz dzOv f sflstsw dzdzOv . [ W W jtej dzydtelzw 1
MdMmisj &5 §EMiHEEOIs,| dgdt Oy H' 2 ©OL, §afjd HJWW]
LdzOujdzdj §0os2 yOfMisdy dqH jsdilsD dir WD & dzfz dzo dzj dzd 2 ,

yi(2n) -y, =0 )
Hdzv dz] SIS t5 OtcOC Isjted Misdui MSEtsj] bktcOodzj ded j
/=1

slsCEHO: O2Hj B

/o =co® +ian®™ ockean-1
n n

) O3 Isd a3, k=apsdsk=f g §sdzzydd Yo dwe h ddidmw HJ2MIs
Cstedz" s D O©OCIjtedmisduj MSBEE kiOodsj dedv, MisOd
fsfOtedets ©OLHJddls! 20 § Otr Mmeftewy j dadg 2mi IsSotsdst ddg' Cc
Gjhjdd] bLtOodzj dedw (7) By ds LOfdMOI: o odH,

y, (t)=C,e' +C,e " +C,e™ cospt+C,) +...+C,, € cosp, ;t +C,,)

rodzi g, dr Mmdmbsj &, fEistj B sEUY it i degd B § &P dzg Wz
dzgj Lo dMmisde 4. JudodHdets, YlsGst By tedpisd Nsjadsdjv IS figls-
By dzes L Of MOl o MmdzjHEZs N jd sBHjd 0dH

n-1
Ye(t)=Ce' +Ce' + 4 C i/ (t,b,Cjn), k=12,...2n.
i=1 (80)

/i(tb,Cly) =e™ sinbt+C,,,) q did (t,ki,Ci.1) =% cospt+C,) ) (8b)

RL Mitsls dgs8hQ)) pd2mizg Hizjls, ylsts sOSdj tojh jddw dsts
dzj Cslstste’ n B tcjHJjdzj dede’ n d L dz@ugj eleth® OIs §f dzfmdizts ) dzffesh 5|
Bsekzls Brls! tshydhdadteizs h ddd nitse dzOmdzs tc®f g ks stz d
fydzd v & sfpdiAls § d3lz :
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€Yi=Y,,
%W = Ya
IIY§=Y4-
1Yi=Ys,
Iyg*,. :yG!
tyi=v.

Jjdydteseo O, dOftedd3jtc, fJjtco sy

tcOL , ftstsyjtejH dzts f sHMlsOo dzvw L dzOyJ dzad J

ZtcOo dzj dzd

MOtOS Is j tod fipglsdDa Ay Qias(ij Hdzv (10) BlHjls ddgjls!

slsCkHO

) —

Yi ' =Y

/°=1
dzj stelzH dzs dzO2Isd, ylsts
. 1,3 1,43,
=1 0= 5 0 I3

d, MmdzjHsSo Olsj dz' daets, BN jj t6jh jdad g

ya(t)

G HJC (i=12..
HdWWjtej dzydiotse Odad v,

Y2 (t) = yi(t)

ys(t) = yi(t)

Ya(t) = yi(t)

Ys(t) = yi(t)

Ye () = yi(t)

slsCkEHO
f tsdzz yj dadz 7

=Ce‘—Ce“—Ce-%tcoé‘/§t+C 02 t+
1 2 3 ?? 4. %_

1

. - NE Q L NE o}
=Ce +C,e'+Cse 2 co%?t +C, 8+ C.e? co%?t + CGS‘

9)
dL Ekte

ftcOo 52

(10)

FtcOo dzj dzd W  (

p) 0 fttsdL otsdz dz j Rf LS ) sAtevCriaddz j jdzd 2 (9)

ot 843 SN

_ : P8 L
=Ce - C,e'- Cue 2 sm%;HC 68_ C.e? sm%?HCe

¢ ¢
2.3

L pN L é\/é
=Ce' +C,e'+Cse 2 sm%?t+c4 68- C.e? sm%?HCG

Q

L

- Q.OOI

:NE] 4,3

1
i St pQ
=C,e' +C,e’' +C,e 2 smgg?HCA +Eg+ Cse2 smgg?t +C, -

¢ - ¢
Lo a3 Q L a3

_ : p
=Ce' - C,e'- Cue 2 co%?t +C, - €8+ C,e? smgg?HCﬁ +

¢

sbHjls Mol rdE @lsiL-6c1lsts OC
i=1

ols ol
-QOO

- QOO

ol olv
o0 QOO

o d H dzts

fshdzj Hse Ols j dz' dzts dgO2 H j

gL

e M jded 2, Ctisedfl jiscdzj etz y @sjj h deflzd B zekZls 5
L dzOudls,  figigf iy esifdg@f dfdad)tez M OV
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ltejHY By dd sjfjter, ybts MtejHd {1 dzj dzj Halstso s ROE
dzj stczH dzets f 5C OL Ols Yylsts jMmdzd yJlsdetsMmis! nlsO%&Bdsrs ¢
Bsy dets f totsH j dzOIs orh jtsfdmoOdadzs | Hj2Mmsadw, 9 to.
AnOtOCIsjtedMmMisdyj M sk FtcOo dzj dzd & (6). HdZJHISE)GIS
orhjdLdzsy jdzdeg" » MssBtcOyjdd?2, MdMmlsj 3O dzj BEZH IS

s Otelsd dzO MmEkh j Mis off dddxiasO jd3) dEV G dsHN® i IsdetsMmis T11)yd ) dzC
Msof OHOjIs M YitsclasB)ls! sdetso @ , (S tolg t@ Do dzjtsded s d(fyds)j ,d3" ¢
FtcOodzj dzdy o©dHO

y" +y, =0. (100)
( Mdzd B =20 YHtds@o dzj dzedd L Ofdh jlsmw o odH]
y® +y=0. (10b)

stcOodzdo ) EwOodzjdedj ds ( 6), af)=18BOdEYj dlz*t EfEscEs o
q dzls | chtg@tcepdt H v cztite Gsfig st iSO dzts s j Bt g 1, S Ok

e " jddi Et@s dyd@gden(@iw) bjd R jl ddijls! B jMEs5dzd
1 0By Isd 3, ults jMmdd dzj ftejter o dOv WkdSydwy Jdij gl
ftesdLoSHBGOY BEHjls ddijls' RBJj ff Shd&jsdazts z wdis@ez dzk
tej " jddy Mdhisjd sftejHjdvishmy fklsjd syt Hdse
CodRf sdgj dels7 tejh jdedw, Ists o tojLbkd O] f tsdzlzyd ds,
tej " jdedw BEHEI ddjls BJd MC ezfsa s j dzydeth),dzts Is @z @ 2 f
sfmMyddzdzdtekze h j2. 1 0cdvHde B3 fted g esdz sy Jls Mmdzizy
[BsBhOW orhjdLdztsy jdedetsy, ftedmatsHdd3 ¢ oreotsHlz, yls

vittei@Bazd. o COYHB2 MistesCj d AndidsyHis d3 dfigdy g deer
Codss SHAdz | dzj o5j dels, t©Oodegr 2 Jjuddedyy ddzd o&d delz:
ttOo da'ly ,( dej Mo OHMJ s s MgidsdeEFPIs ‘(1) BEH IS tMyd
Mz  @gs iy d dzdzd ez s b j 2

g dfighslE | cOIskzto
1. Lomtatidze A, Partsvania N. Oscillation and nonoscillation criteria itdimmentional
systems of first linear ordinary differential equatidh&eorgian Math. J1999.V. 6. 3. P. 285
298.
stedCtsdsd A. [ dWW JtQszudOdszzf' ZtcOo dzj dzd v . M.
3s0BEC ] ¢. wftcOQoatydedSs 5 HJWWY @ UaHBdz! dzr d3 Iztc
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Rad[ (Ll oyvrRr uwR@mwygfl [L[ [J18] uRRI 01
g JtRItRULUL 3IIRONRC

RESEARCH OF QUEUING SYSTEMS WITH PRIORIT Y REQUESTS

E{Mmdyse .
SPIN € s H7430840
Hite Isjnrdz. dzOEC, #0O0rnOdzddzMSCd?2 ctMmk
G. Spdas Odzd dzin S Osippviediamlofer.ru
E OsipovG.
SPIN code 77490840
Dr. habil., SakhalinStateUniversity
Yuzhnd SakhalinskRussia_Osipov@rambler.ru

O dzdzs ls.Ay qwoOs slsj dhmdj HEs sy Mdhlsj &' EOMMse e

Hd Mydtf dedudetss?] H d . 1 toj HdzSY § dz By ssHBdsecdd ddidlsOr
seMmdzizy do Odedvw 2O tsfMdztso § Of tedstcdgse s t6OL H j dzj dzd "
oL i3y desfls! 8 BAzsC dtetso Odzdw tyjtejHI?2 M LOWe SO

RMMdzy Hize sw + Bffddedftafgling o j §f 51O ¥ M dj § sdzzyd
oty d3j ded Y JHOdY o ByjttjHd Hbv Mdhbsjd M (6
dMmMmdzj Hso Oded™ o'  sdzdzj 20 o Ttej AnyLogio3d Is Oy d ts dzdzts € ts

Abstract In operationqueuing systemswith priority discipline of queueare researched
Methodologies of simulation modeling of systems of service on the basis of prior division of flows
according to ranks of priorities and with a possibility of blocking of queues with the requests which
dond have a high pority are offered.

The empiricaldependencesallowing to receive prior estimates of wait time in queue for
systems with an aftereffect are researched. Practical approbation of a research is executed in the
environment of simulation modeling of AnyLogic.

sdzs yj o' jmdiipdeged® HBOMMtsetsdts tsBdzzy.do Odedw, L OW

Keywords queuingsystemsrequestspriorities

t J Odz! dgs MmEh jMmsekze hdj MdMmlsj 3" BOMMseasets B M
ftcOo  dzts, dzj btsdz S5 2O BOL | 1 dzj Bj delsOtcdets®d H d My
fitcor &3 sBMdzlzYy j dze, des ddgj et ls o MmMotsjd3 Ot dzOdzj
tsfydzts 0 O dedglz *d3sdp@ztsdnlsd ftoj HIsMIsOo dzj dgd™w H todstedIs j Is datsc
fsLotdzv jlis fser" mMdls! G dzsB Odz! dzlz (MdMmlsj dzdzlz s )
WEdS ydtesdzd tetso Odedw wf [ .

s bOSCdds MdMmisj OB KBsy dzs Blsdzj Misd, dOf ted B3J te,
COlbjcttedRcHfoOfiph OO et sStelslz, Bt OdzdL Oyds s’ 7
YyJ dzstcOn, fHtodtstcdlsjlsder 2 fstewHSS ftosfzmC O BstemSd

JujodHundes ftcdstcdlsjlsdesy tBMdzEy do Odzdj L OWotsC
fslstsC 59, Yls sy diej@jSlss ousLta@gddzs misd MisOdzH Otels dzs G s
sjtstedd BOMMtsetsets tBMdzzy do Oded W .
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) 5l ssBl d&OMsswh Ov ©OBskO ddjjls Metj2 vyjd v
BSHj Zdieso Oded™ sf [ M fdstdlsjlsd & LOYeCOdkd. R
Mdmispddy do Oded™ o fMtejHj d d&sdbybogid cdzdzsc s s H | dzd te

[OljtedOdz d BjIstsHdC O
[ dzZv SHdsSO0dOdz! dz2f =7 Mdfmisj 3 BOMMse sets B Mdzizy
fsbsCsdz LOvVersE d otcj digj dej &3 BB MdzEY d 8 Oded v , tc O Mt
ftcj HdfMeMsS H tsdzy d Isj dz' dztsfiyls ¢ sy dH Oded W sB fdzzy d © Oded W
9" Oy Jdd [ 1, 2].
]

Tq :m—’ (1)

GHrjo ftcdo jHJ dedzOw dadzlsj dzifd o desils! ks O L OWotsE
|, rd6 ddgls j dgmdo detsisd fslstsC O LOVearsS d tBfdzzy do O
10 f0ClsdSj yOmbsts dmifsd Lkskmw wf[ @ ffedsid
1 Efls: o MmdMmlsj Bk §amiskzfOsls LOWeaCd HokR (Ot
fjteobks GyjtejH'). 1S SOOYSEdzyOw Bzj (4§ sesj smw
Hdzd Is j dz! dztsfiyls sy dHOddV 5B fi)dzlg xdd seGdis(ie'ts OHEEES 0 L @R, sk
SftejHjddls! s MzjHzshddi { Bfdedud MSdd3 o Oy § dzg

L=kl t KT

crig=k(a )ik %(a).
1HJeir]:J||—1(I16 Jdzls j e o dzsfls! fBlSECO LOWDES fjteo5a

_1-r, 1
|<1_1—ar'k2 1a
[CBdyOlsj dz' dats:
f= froy =L o1 )

1QdMmizdz€y 1 ftedeojHjde" ctOWdSedk diOBE Md gtz)ind dzl |
fted WdCMdse Odzdzs g L dzOyj dzd d dzOcGtelzL € d € OdzO 0.
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{ qdpetq OV dCd + Bfdtedud MEdn €54 dudj dzls ts:
oL i3y desfisj 2 BteeOddL Oydd ddidlsoOoydts
tcdlsjlsdzr » LOVoatsC Hobkn tOdgd gz dz? g dz® )
ss¢C O 2O Hoej ByjtejHd o Mttlse jlsMmise d
l BHdEz dqL tyjtjHJ?2 dOftcOo dzv s Ismw

[ IpHOPHTETHEIE 2a8EKH
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a4
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ObpaboTra

Beixoa

[ qATe@% = j 5O uf [

I 1sd Mozkyoj
BdsS dolzs Isfyw
vOCdd ¥4

His Isj R

fste,

) f Boyogd s j s O Bq
fted dzOR By HJ ddd

9

o BujtejHd ftdt

fsC 0O tsBtcOB@TzadAQjjls @Y . ¢
SBOL s By dets st OdgdL 59 Ols!

ts B fndziz 4

fedseyB,ls@ ot .

Itsdzi i EBddWdydteseo Odzder €3 BBy ssHEsdBE WodzW jIsfpw f SH .,
COYHB2 LOwWeCd Jd ftedtstcdIlsj IsO. UBSGHO dL syJ ted
LOBdtOs sfpw oMmj HtedhjuHhdj € IsjCkhjdigz &Bsdj dsk

i to d s tdsgfls jefis. Is .

1 admizdz¢y 3 ftojHMisOo dzj dz ¥t OG d3j dabnyLdoizd Is1Otlsf s Tzd
L OWe CORBI dzOdo ' Mh jets ftodstedlsjlsO tsBBL &ZOYJ dz ¢ OFC

{Mtselzs fOCIsduj Mz L doydhshls! ddjdls af [ o
9¢C OdzOdzy twWOL dzd ydats dzj B = HH[dg3 (s ) dizdzj 1p GO)ls sflsddkdL Oyd:
FfstcwHByjded® fslstsCO LOWoatse dzO wsBfmdzzy do Odedj H
otcj 3 ded Y JHOddWw o ByjtejHd dd f jtcOlsdoe dats W stcd3d

I Btdzjj ®Bhjd MdEzyoj HdAv KBGEd BdL Coyeljdd™ fi lstsd
f stewHBS tBMizEYdo Odzedw HBdzyJdz EZydlsr 9 Ols! dzJ Is ts ¢
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cMmMistsd di3smis! (CoLfGeofifldiswee j Hd dzed ylz otej d3d ded. [ sy dets
ftodtstedlsjlst o tBfdEzydeo Oddd L Ovbftpds sidsidzy dz@ B ' Is ¢
(qul) >( zmz) (>2C5)1
KpacHelA
il
. Cuepeib KaHanke! Breixog
HENTLM 2 =
F] ) )
35 igﬁ Qﬁmm o1\
JeneHBIA Cxnpanne ObBcnykneaHne
F
45
t dmMiz3gsEH j dz Stcj ntcOdzeso Betls. fslssCO M fftod Bl
tdLrikzdz sOIsr d dr BMEzYH] dd J
td"dd LOHOUE ®BYtejHjdjddY otjdjdd t3dHOdY !
LOWetsC. 1Ekfyls: [3] o HdsC Gdaddjddd?2 fdiplsjsglz L1
sBMdzky do Oddj ©OMYtejHjdjds s §sCO0L Ok 405MsBE L
Csi WWdydjdas L Ocrte®?,8,S dls dfvi@ds j o3F Mtstslse jlsmiseodd fy |
Hdzd Isj dz! detsfls! Y dHOddWY ttBMdzzy des OddwY MmMMmisOe dIs:
r 0,8

T m- 12 16

1qdMmizdz¢ y 4 ftwdojHjdr dqdeW stedzOydw s d3tsH § dz! dg
sS1dHOddY 9o tydtedH(. r dzv  tOfmyjlstse dhf sdz' L 59 OO
AnyLogicl[4].
BO%:
0% CpegHee Z2.064
S, Makcumanenoe 26 434 I |
0% - ; L 1 z 2.9
0 10 21 0 B Epena B ouepean: 2,064
il BpevA B o4epeaH M [peaenEHOe SHAYEHHE | 2

t {Mz4asfL Zdz sOIsT

ddsoydd ftetsmisj2h jets ftsist
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RMMdzj Hizj &3 fslstsS ) Hdswdlsjlsodzd [3]. 1 kfmls!
(a=0,2)L OV e tsS dijtl fteOots dzO® fdstedlsjilsdsi B Mdkzy
=21 =198 s50usq,=_t o338
l-ar 1 6,200 1- r

1adfkdeSj 5 ftejHmsOod 0 cdhMstscOBBO ©OMY to]
Hdzw §slkbsSO ) o' Mhdd fedsedlsjlssd d MieOs dzj ded j

syj deS 2 (2).

al0%s

40%: CpegHee 0.4281
S, MakcumaneHoe 5.03
e, — ; I 0.2 0.4 0.5
0 = 4 & Bl Epena B o4epeau: 0,451
dils EpEmMA B DYEpE AW B SHMOMpHHeckan oleHka: 0.476

{ MESEOEOClsjtdmisdSd otj dj dzd Sy JHOddY Hdv L O
ftejHMisOo dzj dz OdOsEcdude j § 56 0OL Ols

1 QdfmlzdS§ 6
fiLEd sOLT dtsHj &Zdtese Odzgdw MmodHjlsjd Msoks s

J
syjdes¢ (2).

B0%
CpepgHee 2.21
40%
S0, MakcumaneHoe 23 384
0% = . L 1 z 2.9
0 10 2] sg| |- Epema B odvepeamn: 221
il BpemA B o4epeam B SHMOMpHYeckan aueHka: 2,351

{ MkesOLOClsj tdmisdCd otj dj dzd Sy dHOddY HdEY L O

sOC Exj 6ldki yodztsm! EkddejttmMOdz dz@r &3 M sMise 53
w g dats § L OH Odzd j ftoedtstedlsjlsO fftod Wotedisdtetseo Odedd L
asmMstsise jIsMisedd Mt M) peEPlz dzCjtc j3H.MIs O dzj dzdz

1 fls!  ydmdats4,C Gdajdets offh d2 ftodstedilsjls dd3sj s ls ¢ Cte

Rdzls jtco Odz o tcj d3j dzd BBy Y HEz ftceder Isdw d3d L OH Odz
(Mtstslse jilsMilse j dedets Hdzw ¢cCtcOfmder mé, c¢cyjdzlsr né d c¢cL g

A=(252753 A {11251pA (0809
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1 QdMmMizdeS y 7 ftej HMISOo dzj dz WieOGd3j dzls d d3d Is Oy d ts dzdzt
g [ . J HOdzdz" 2 @ d3sdzd dzls otej dsj dz2d o tydtejHd Ho
9 OO dzOr BHAO ¢cCttOMdzOvY e, HEOIJMmEESKIsOYe d HoJ

KaHank!

Ouepeis

{ ddpleE G j C2h j§ Mshistswddi Mmdhisj &

Judodiidzaf tsmotsBBYHjdzdd BGHzsets dL COdzOdztse o
BHEI LOBdtOl: w ¢cCtOfde j& LOwWeaSd, jMdd d5 o
GLidzjdsr je, BBdZOHOsNJd]jlsBB &3 dedL Cd fedstedlsy

t dMEzdes¢ 8 MmMsHjtydls ddWstedsOyds B dL d&3j dzaj dzd d
osyJj toJ HJ.

0.7
== K pacHele

0.8 7 ' ! j WENTEIE
0.5 - L JeneHoie
0.4 - = CNRAHER
|:|I3_ e e e e e e e e e
0.2 1 1 1

B:08:00 B:08:30 B:09:00

{ qUf8d o] Bj dedzs? GO S dL Bjdaj ey MjHdzj 665 ot

] Mmteskejllsadd f ftjHMsOo dzj dede’ &8 CtOW S tsdg T
cCtcOMmder e LOVWeatS MMisOGd O3 G50, @61Bdz0,60dzY | dzj dedzl &

)| H O dzdzts o3 fMdzz y O 4 ftoesHsd dlsj dz' datsfls tsB f¢
B=(1,251822ndvBWwE LOwWetsC odz LOoadMmddsmisd ks dn te

RiMMmdzj Hizj &5 o dzd W dzd § ZmlsOdetso € d ftcdstcdlsj Istso
ftcjB" 90ded™w LOWoOtsS o wyjtejHd ftoed tcOLder 7 otcj d3j dz

1 ZMmls dqdzls jtco Odz otcj di3gj dzd dBjYHE Htoder Isdw B Gt
A=(11,25,19.

ltosHisdzy dIsj dzt detsfyls! tsBidzzy do Odzedw SftejHj dzv j sy
tcOMy tcj HJ dzj dzd W :

B=(L1112 B, £1251625PB, £ 2;2,25; 2,

sj. BrMmlstej j BeMdzEyYJo Ot Ismhw LOwWeCd dL ¢ jtcots?
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[ Mdzd f§odsydl!, Ukt dodes' Mh dd i jetdasts s jclctizdg
(¢cBr Mister J LOwWeCde) , Iss MmMttslsdzsh § dzd § ote d3j dz
osyjteJHd BEHjIs IsOC dd3:

(tit,'t,) (0,223 0,455 1,124

t 0,601

LHjTip Mejrndaij otjdk" fjBr o0ded" LOWeBE o BYJ®

[ Mdzd ©Odzcd izt ls't OO s eslsdo sy sdey d’ j (1 jtoe
LOwWeGCd M) dzOdBd hdds otej d3j dzj &3 sBfMdZEY d o Odzedw ) , Is

(tit,it;) (0,257 0,462 1,57

t 0,764

sj. MtcjHdzgjj otjdkBY ftojBr 90dedV © BYjtejHd ko jd
Htolsdesh jdzd ] otcj BiaesftcpB g Qdzdhv qu dzOyOdz! dzr d3 { t

(1,323 2,077 3,37
2,258

d sMmdj dLdkjdj dd? ftodstedlsjilstsa:

(2,507 2,086 2,67
2,422 '

Il T 9BHT

tdJLizdz s0OIst or f sdzdgj dedetse s dMmMmdzj H s Oded W ftsL o
QdOdzdL d sfldddL Oyds W xRBAMNdss dedstésts o tOmihg driz ¥ figf op iPlsigdd
sB &ZOH O h ddi3d ftedstedlsj Istsdz.

RMMdzj HiZ ) BOW BjssHsdsecdY *BsHj Zdtess Odzd™ W o dz
otsL d3tsy dets s+ tsB BN j dzd W i sdzlz yJ dedzr - f sdztsy § dzd 2
fpdztsy dz' d HdMmydy dzd dzOadind s fiTklz 54 & Oded W j dzdats?  H dzd |
sy¥dHOddw [5, 6].
1tcOCIsdyj M¢oOv OftesBOyYdw SCtsdzyjtfydd fsHAatsHO €
dmydtf dzd dzOd3d Bt OdedL Oydd tyjtej Hd tskzAnjLopsse dzj daC
SltstcOY fsLotdvjls tj Ofdc ®w d ® ®1s' d dggdhls O d d B8 dedigts etas j

sfdms¢ dzdlsj cOlskzter

1.] j dzZlsygjudzr RMMdzj Hs0 Odedy s jteOYyd2: L OHOYd, ¢t
1980. 208 Mm.

2. md fyt=xe. JilsdddL Oydw SH MBS OdzOdz! dz' = fmd Misj c
fdzy 56 e Odzd Y dedetsi?s didzjjldgijdr s s dz@ZSCd d fwOCIsdsd. C dzj ¢
C.63i71. t 4 dd3 haps/igusazbtilieennauki.com/osipey s (HOIsO sB O
15.09.2016). DOI10.5281/zenodo.154304

H
C
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3.1 4w B Jn. CCtds@s L350 Isd ud ME d 4 dB3d sStsHT s lsd dzO
OIS tj ydtsets StcOdhf stelsO. [ .: vttOdhf stls, 1988

4. mdfie. RrRMMdz Hs0 Oded § MdMisj d3 dBBOM Mt Aylsogic tsB f)dz
[ 18 dzdzjIsj dz@ dzOECd d fteOCIsdCd.139A&ILC Istptgopd dy Iatsd
http://www.bulletennauki.com/@sov-g-s (HOO sBtOM j dzd v DAL5. 10.
10.5281¢7en0d0161072

5.O0sipovG., OsipovaE. vshe study of queuing systems witfimpatiend requests//
International Scientific Conferendécience. Research. Practic&hemed collection of papers
from international conferences by HNRNational development October2016. St. Petersburg
HNRI ANationaldevelopmer, 2016.P. 41i 44.

6. M d f|te. s dMmilsj d3" BOMMsesets Mz do Oded W fm
sy dH OdecfwdzdZj/Is | dz@ QOS] .d Cfdxn] € Istetddz. (BRI . 42{0j1268 &3
H ts ) Is z hitt®@/iwww.bulletennauki.com/osipeyl ( H Ols © sBtcOn j dzd WDOI: 1 5. 12
10.5281/zenodo.204623

References:

1. VentzelE S. Operations research: tasks, principtasthodology. Mscow,Nauka 198Q
208 p.

2. OsipovG. Optimization of singliechannel queuing system with the unlimited queue.
Bulletin of Science and Practice. Electrodicurnal, 2016, no. 9 (10), pp3i 71. Availableat:
http://www.bulletennauki.com/osip-gs,  accessed  15.09.2016.(In  Russian).  DOI:
10.5281/zenodo.154304.

3. PyanyhS. M. Economitmathematical methods of optimum scheduling of river transport.
Moscow,Transport, 198853 p

4. Osipov G. The study of queuing systems with waitingmyLogic. Bulletin of Science and
Practice. Electronic Journal, 2016, no. 10 (11)& p139151. Available at:
http://www.bulletennauki.com/osipey-s, accessed 15.10.20180I: 10.5281/zenodo0.161072

5.0sipovG. OsipovaE. uvhe study of queuing systems thi fimpatiend requests.
International Scientific ConferendéScience. Research. Practic&hemed collection of papers
from international conferences by HNRINational development October 2016. §S Peterdurg,
HNRI fiNational development 2016 pp. 41i 44.

6. OsipovG. Queuing systems with limited waiting times. Bulletin of Science and Practice.
Electronic ~ Journal, 2016, no. 12 (13), pp. 28 36. Available at:
http://www.bulletennauki.com/osipeyg-1, accessed 15.12.20180I: 10.5281/zenodo.204623.

{ OmlsPsisky ddo 1 od 29 E BB dzd € O
otc j H O ClH.2016¢ 14.12.2016¢

24


http://www.bulletennauki.com/

15[ frur1®usrRYt 0suRSMBULLETIN OF SCIENCE AND PRACTICE
2Ok ydzr B deeientifidiournal) 1w (e 20T G .

http://www.bulletennauki.com

MRf RY[ #SR[ 1CHBVMIGAL SCIENCES

uvrs 54.062

RYUVY[1R[ U[lfRYrwfwWSMRR[ [1T 11 13m
Pt RrRY S Ly 3wl o, 2

STUDYING OF THERMAL DEGRADATION OF CYCLO PROPANOIC
DERIVANTS 1,2-SPB
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¢ dzdztsIs @y diving sdz L S Oded § d3 d3d ssHtse uw ¢ (s ted3scts
(HdWWjtej dzydOdz dzs?2 MS Odedtelzs h j2 COdested Bj Isted d)
ydS s otstf Odzgtso ' A ftetsdL o sH de = ts dfBliHl@HsERIOdE@)  j (X
{ftjHjdjd LdkzOoyj dioyo &P i3figaae Aitrtgdzd v t5dzd d3j 6 O
HifMfstezSydd dO© 1 d 5% s jteosdzOyOdz detsets o j fr
f tsdzd Bj 6O f tod dz0 ¢ te fCo Otz dIs j fHdssS© T 400 L WU jClisT
YqdC dztstf otstf Odedtetse Odzdzs e s f tsdzd H d § dzO. 1 tels oy jj HC dE
nOtOCIsjtedfisds MddHdtsksOSdyjMStsets ftsdzdB kzISOHdj dz

VMisOdats 0 dzj dzts, Yyls ts yde dzsf totmtf @dztsts Is dzd yiots lsdnw o tsaig
IsjteigsMisOB ddzt detsfylss ¥ 5 MicOo dzj daglss fdz@zgaEoH P Wjid y d
Jiedud &3 o Miefid il B B8O BE®2 ydo siis: fesweo dzv jlsmw
(erhyj MP. 4L d3j dgj dzdj ROMMr dLEZYOJ &3scts Atsdzd d3d
oL tcOMsOjls o steydtsdzOdz dzs flsjf jdzd jcets WikdeS yd

10dBBdzj j ddzlsj dzfpd o dzOW H j Mlstelz C jyif®ts £t CYf tsfolrpf BskrIsiE

sOS d jeéts yqdqSdzsftostf Odetsor 7 ftetsdL o tsH deSWACH totsle th o t
sBEMmMdzse dzj dets tcOMf OHtSdZ Zedzj tetsHdz" = MoawL j2 o d&BOC
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MsjHddsj dzd2. Slkts ROLOSkjdL k]l rffdediydiagd" SEOfE0 S
#ZO 98% sl dMoisHdsEs oj MO,

UilsOdzso dzj dats o dzd W dzd ju ) B3 HGGFYRONEET Odzs 8 &5 ¢
L dzj e BSsMis! fodddj O d o6L dsydshls! §tddjdj
YqdC desf esf Odzgso ' 7 cokff o MshisRe | dgsgdjoSCzjds i) dals
COL dztsy j ded™ fsdkddisjc® (o 4 ©OLO f§t MeOs daj dzad ¥
dmf sdz L 59 Ols! sz yj dede’ § Ytsdzd B oz’ § GtosHESCIsT
GOl j ted Ocztse dzO@ (R Ghdese j .

Abstract. Using of the TGA (thermogravimetric aaysis) and DSC (differential scanning
calorimetry) methods thermal characteristics afyclopropanoic derivants syndiotactic
1,2-polybutadiend1,2-SPB) are studiedlemperature of the polymer decomposition beginning and
temperature of its destruction fbrand 5% of tentative weightere afined.Also, changes of mass
of polymer when heating to 40 Gycldp@panoigpolydiereat e
are considered. Comparative assessment of thermal characteristics of syndiotactic polybatadiene
the environment of air and nitrogen is carried out.

It is established thatyclopropanoicderivants 1,2-SPB differ in smaller heat stability
in comparison with unmodified 1-8PB above2 5 AQGhe environment of nitrogen thermal
stability is showntsr onger , than in the environment of &
studied polymer when heating to #m6diicath€ i ncr ea

The most intensive destruction waifgin syndiotactic polybutadienand itscyclopropanoic
derivantsoccurs in the field of temperatures of #8000 AC t ha't i's caused
carbon bonds imacrochainsand formation of lowmolecular weight compounds. It characterizes
decrease in mass of polymer in some cases pragtioaP8% of initial weight.

Influence of modification by 1;3PB cyclopropanoic groups on power consumption
of polymer and possibility of usg materials on its basis is established: introduction
of cyclopropanoicgroups to molecular composition of SPBnsiderably increases a polymer
decomposition enthalpy (by 4 times in comparison with initial polymer) that allows to use the
received polymeric products as powiatensive compositions and materials on their basis.

s dz¢ yifpdztgio B ted3tsc e Oo  d3d Is e W W j(tasj dhyd, O dz! dzOW fn €
COdsted dBj Istedw (1 us), IsjtcdsmlsO s dsdzddetfisloH,d jiga dzH d

Keywords: thermogravimetric analysi§TGA), differential scanning calorimetryDSC),
thermal stability, syndiotactic 1j@olybutadiene.

lted wWOYtc@asels G Mtsotej d3j dedz’ » § sdzd o3j tedz" 7 OIS § to¢
sded3d Uy MEdd rOLOSKILdMdECd, LGYARY J COSEZisQ BY 26
f OtcOd3j Iste” Isj ted3stsMisOB d dz! detslsd ¢ sdzd dzj etso . | dzv s
Mo tcj d3j dedz’ Jjj B HEME sds s O izd € OC v d Wiy<i Qadgddmyafs G dd W
COodzsted d3j stedw (res) d bjtdscteOoaddjstedyuj MSd2 0Od
vjtedzd yuj MS Ow d sjted3stsS d Mdzd Isj dz! dzOW HjMistolzC
OrHjdzjdedj s dzj skzydr ftesHEzCSIsseo, oddzy imso dinfdz st
sBtOL yo, ybt dsyijl B! CwdzdyjMmlse jdzdzets dL d3j toj d
ftod Ctolststets? dOBA&E HOjIsMWY EkEZdjde hjdedj o j MO  sdzd o
[JltsH uv ¢ dBsyjls BT IS dmf sdz' L 59 Odz dfid y jSdAdad] |
tcOL dztsy j dedwV ff sdzd dzj o509, sO¢ CO¢ HOdgdzr § uv]l ¢ HOSB
sB dgj cddd OCIsdeaOydd, tBhjd fstewHCj tojOCydd d
{ Hdzd O3 gL ddzls j toj dz" n sBi jClstso H dzw A d dzd
MddHdslsOSI2d ud MAdRzd ydd o HOddesd f§ tsdzd i3 e toj OF
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MLHOjI ftojH sMr dzCd HdzYW 99 jHjddw o MMmMisOes d&OC
tc OL dzd ydzts 2 ftodtotsH T . ) Mo ts8 syjtej H! , ©9 j Hj dao
CdL g dzgj ded ¥ Mo 2 fifldet HES dsdOz] todztdseasz ydMmdziy Jets s tod

Ajdz s dgOfmlsswh j2 tOBtslsr wWodzwdztsf! dL Ekyjdedj d3J
sjted3d yi MSdr ROLOCIsjtodmisd S 1 totstffts dzdsni lbds @ Hefididdd d (S1s
MsHjtey O dr o MtsMisOs | dBOEGCHBREdREZzYEd, yPs EOERGT & C
f OtcORj stetso ftotsyj MMO HJjMsteczSCydd Htsdzddjteder = f tets

[OjttdOd  &jlssHdCO

I ¢oyjmisej dmMmdjHEzj @~ oj"jMmss BfrfezzisBa @
ftoesdL o sHMIse O JoJ cr Wit d3tswlC)d.?2  m CldCHE | @sgeitic O L(
ftedojHjd'dyd . v @ENdgdzj Hiso Odzd M)! -w Mfutssd BB H W PN dlj, 20
BOCtesdBsdz] S dz ydqs dzsf totsf Odgtsor j ctobkzf §fr .

v OB dZzdyo 1.

Mot dsurt REURSAR[ILZHION

] OOk Ists ] ZOyj dzd W
HiSH jtoy Odzf jdzl j2, % 85,6
utSHJ toy Odzd § d&b:j 4 ,
Y di ) 12,7
Is tc OidzfM 17
] dztsls dztsfipdsj! , @ 0,91
[Bdzj Cd tdzO" BOMMO 52§ 10|
sdBHdBSOC sdudssmis! , % 53
sted Mmls ©dzdzd Y dzts iy Is 14,0

[dzv o jujddv kjtdsceOnddibedujNCscs OdocC
TGAIDSG1 ¥ o EMgettler Toledd [4] ( H d OF OL tdz  IsiLIBGAjuis O lsdg@S fipd5dz0 dz!

sBi jo&B dMMmdzj H 8 dgfsCists tZB js 08 ® B dz; BOC fiyd BOd dzOw
150 s/ di3dds; M tstsilsd 20sa/ dffds; | dfdtye wf jidddetdsid® o L o3 t6 ]
1 00 jMS O dMmidzj H kijl Bis cifies ¥ B OO|NM® (5 sdcj d  dL
sBi jd&gsds 70 BCdz. RLBjtejdzdw ftotso tsrdidzdh SAub@iffisg to e
COL dz' 7 MC tstetsfidsOv 2¢ tefDE/teggpdD o SO HBEMY Pe®ls. [BtcOB 5|
sfzh j flse v dzOM:! ) § sish st o] te fy dzG d i@y ¢ Sdsfdzys Is
CtcdoOW o odHj WEkdSydd oj dzdyd dz BZOMMr sBtcOL YC

CtodoO% [us, HOLOCK,GdLEShOW Ilsjfdmsor j 1W%jClr,
RL Ctdet?2 vl ¢ 6 ojddyddi GO@EON] dEs cddlsy0 1
Misslso jlsisoke hdj lsj ki jteOskit] @OEO&S ] c@Odtessj dzd
5%, fstlbo jlshie jddzs. 16 BOSHdBBOE &0 Stdse 52 [
HEMlsde0j sfw BOC M BOd OW MCtesmls: HjMsEES ydd.

tdLzdz KGIsrsBdNZ Y H J dzd J

s yd fndziz 90y dai 2 dn f 5COL Olsj dzj 2 i sdzd d3d tedz" -
sj B j 6Ol ztcdz 2 gqdzlsj tco Oz dn fjtejtcOBBISC d L
nOtOCIsjtedmisd ¢ d, sftcjHjdvehdj MisOB d dz' dzts s {
vjtodstetc 0o d &J IOz ¢ df sL otsdzw jIs or weo dlIs! IsJ o3 J teC
MlsOB d dz detsMmisd § sdzd A3 tedz" = BOIsj tcd Odzts 9 W dzw j Isfpv
sCdmdzj dzdd d Hkedrn ftotsyj MMOR, fHslsjcoOshdan o

lejHjddj o §tsdddjtedizs yjif! fted BsHIWJydt

S5COLT90jl Mih jMmise jdzdzsj odzdwdedj dzO Ijtedzsduj MSize
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RLEZYJ dzd § fesyd MMO Isjted3dyd M 52 HiMistezC ydd
fosdLotHddzd o ObkED] tf d s dd @ tdd yj NS ©2
dMisd Lso Odd «d Gig AHffjj Sk c® 20y Qa8 dLdgtftsiig Crladits T
tstlse jIsisokzs h dj fydedy j dzeds BOMM’ fsdzd i) O dz® 1

S fOLO®jlste ZO0wOCIs] tgd L BOMG? 6 dsf dgij wad § tod j ¢
4080, aHd Isjf detsos2 L WWjiCl fesyjmMmMO HimlstkS ydd.

MlsOdeso dzj dets, yYbsts ofMmj dLEzyjdede j f tsdzd d3j todzer j
e kjtdRdyjMSs? MisOBdd dsils! ¢ &0 ofSLHER]
5CQuBls dMrcHdtdz (B & v &fjEcOskt®  dzOug0 &0
q¢ &y ety Odzd telsie B-@apFEss sh jBMlso s h OW  ZOYyOdE dL d
OfMr (odddjcd f§tod &OC©Y o] GERO&SE § 785 s dzf
d

IJRCUR[ w03 [1R AUVYSARJVOIRYTOARR 1 ¢ 10 ¢

ArRs[ LVt d¥ o dflam TRy I r13m R AR OSURY [ &S]
(g=5 s/ dsd dzd o Gls G3tzffY j ©O 5ls)
[ BteOL jy U, 9  Ug U Uy, Ao P00, %0 aH,
Crx/

dddzH dslsOCIHyj M< d2 0 352 398 1,20 2,5

AdC dzsf tostf Odzd tets o Odz 8 325 377 1,50 3,6

1,21 1 14 316 365 2,34 4.6

32 300 332 3,41 5,2

46 295 311 4,79 7,1

47 295 310 4,90 7,4

58 289 299 5,70 7,8
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Cslsttes? B dOLlEY j ds HBOCMd BOd detsj € 5 dzfNipdifs o 5 dz
73,5%,(CNH 5 1 AQ)=R%24,9%,(FOH t5 3 (SHEOLI 0,5%.

vOCdd GBELOLEBE, HEY f§edzyjddy stk disls jsdzs
B SBRSHdBO di &BjROddyujmMcoOY ©GBLOBGSCO hdkdWsse O
bojddujdds kodh dd ftohsddS|jdjoscs §sSie’ sdw.

Abstract.To increase service life of CCM mold on their narrow sides from M1 copper before
the last renovation createa hedtresistant wedrresistant layer plating chromium coating.
Previously investigated the structure of the coating, phase composition, hardness and microhardness
of the surface layers.

As shown by experiments, heat treatment of the walls withliminum gakthermal coating
in a protective environment at a temperature of ®@0and the exposure time 10 h necessary to
create the desired thickness of the diffusion layer, leading to them warping as a result of this
process, which is not eliminated Imnechanical means. Therefore, it was necessary to adjust the
modes of heat treatment or applied to the wall material, not inferior in proper@es Af diffusion
layer and which does not require heat treatment.

The coating of Nickel alloy was deposited the entire working surface of the two narrow
walls. The required cleanliness class of the working surface of the walls was achieved through
machining. ChromiufNickel coating thickness of 0.8.6 mm were deposited on the surface of
the pair of narrow wis of thicki walled mold. The coating on the samples with &aNCrlayer
consists of three phases: dark, contains the largest amount of chromium and (Qggerns3.4%,

(O) to 33.4%,(Ni) 3,21 9,1%; light, within which the detected maximum amount of Ni¢t&e89%
and sulfur phasegNi)=63,9 73,5%,(Cr) to 12.4%,0)=22 24,9%,(Fe) to 3.4%,(S)=0,3 0,5%

Thus, to obtain the desired cleanliness class of the surface of the walls required machining by

grinding and will require work to increase the thickness ofdim®miuni Nickel coating.

S dz¥ Jfipdztgol@ed Mis Odzdzd L Ols ste, n telisids@2Y ¢ difa)) el iOnE s |
f5C e s@Agsmiss2 ¢ d2 dL dzs fifsiddEASLRR0 , P 5o ' 2 Mshis O

Keywords:mold, narrow wall, chromium géthermal coating, heatesistant wedresistant
layer, the structure, phase composition, microhardness.
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Abstract.On the example of traditions of structural production of the mountain region of the
Republic of Tajikistand river Zeravshan upper courses in the report article features of designs
of foundations of buildings ofhte national architecture of XIXf the begining of the 20th
centuries is analyzed. The attention and to the seismic actions developed by national masters within
centuries for the opposition of frame and brick buildings to destructive fluctuations of the soil is
paid. Taking into account design feses of construction of historical buildings measures for
strengthening omonuments of national architecture are proposed.

s dzv Y jfprg S Bdeis ez S ydw, WkdmOdj delst, Cdtf dydzOw
CtdstezSsdodatsy EStejffdzj dzdj j GO Bdef S B&rff tsozj R Y 15

Keywords: design, bases, bricklaying, the national architecture, design strengthening of
monuments, overheads Zeravshan, dome, deformation.
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