Bumorn 40 odpopmaeHHsI HayKOBUX CTaTell Ta IIOBiAOMAEHb
AAs myOaikalii B eAeKTPOHHOMY HayKOBOMY (paXOBOMY BUAAHHI —
KypHaai «IIpobaeMu TeaeKkOMyHiKartivi»
(3acHOBHMK — XapPKiBCbKM I HaIliOHaABHNI YHiBepCUTET paAioeAeKTPOHIKM)

Kyphnaa BkarodeHo 40 nlepeaiky crerjiaaizopaHux suganb BAK Ykpainm 3 TexHiyHIX HayK,
IIOCTaHOBA ITpe3n il Bumoi aTecrariitHol komicii Ykpainu Big 10 6epesnst 2010 poxy Ne2-05/2

B >xypnaai «IIpo6aemu TeaekoMyHiKalliil» myOAiKyIOTbCs HayKOBi cTaTTi 3a paxoM HayKOBUX
crrentiaapHOcTelt 05.12.02 — TeaekoMyHiKaLliniHi cructeMu Ta Mepexi, 05.12.13 — paaioTexHiuHi npu-
CTPOi Ta 3acO0M TeAeKOMYHiKallill 32 TaKMMJ OCHOBHUMU pyOpukamu:

X3

¢

3ara/AbHOCHCTeMHI IIpo0AeM! TeAeKOMYHiKallill;

X3

¢

MaTeMaTU4YHe MOJeAIOBaHH: TeAeKOMYyHIKallilfHMX CUCTeM, MepeXX Ta OKpeMUX 3acoOiB
3B A3KY;

X3

%

IIPOEKTYBaHH: Ta ONTUMIi3allisd Te AeKOMYHIKaIliTHIX CUCTeM Ta MepeX;

X3

¢

yIIpaBAiHHS B Te AeKOMYHIKaIisIX;

X3

%

0e3npoBOA0Bi MepeXXi Ta TeXHOAOTII;

X3

S

e4eKTpOMarHiTHa CyMiCHICTE;

X3

%

BOAOKOHHO-OIITMYH1 TeXHOAOTIi 3B A3KY;

X3

S

TeOpis CUTHAAIB;

X3

A

ingopmaniiina 6esneka TKC;

X/
L %4

o6po61<a CUTHAAIB Ta TEXHOAOITYHI pillIeHH:.

I. Bumorm Ao cTpyKTypM CTaTTi:
Crpykrypa craTTi Ma€ Bianiosigatu sumoraM BAK Ykpainu i ckaagaTucs 3 TaKMX YaCTUH:

v/ IIocTaHOBKa IIp006/AeMH y 3araAbHOMY BUAi 3 OOIPYHTYBaHHAM Ii aKTyaAbHOCT;

v'  aHaAai3 OCTaHHIX A40CAiAXKeHb Ta nyOaikanin (6a>kaHO 3 MOCKAAaHHSAM Ha AiTepaTypHi AxXe-
peaa, sKi ony01iKoBaHi 3a OCTaHHI TPU POKM);

v JopmyaioBaHHs I1izeil Ta 3a4a4 AOCAIAKEHHsI 3 OOIPYHTYBaHHSIM aKTyaAbHOCTI 3ajadi, s1Ka
PO3B’A3yE€THCS B pOOOTi;

v' BHUKJaJ OCHOBHOTO MaTepiaay (40I1yCKa€ThCs CTPYKTYPYBaHH: CTAaTTi Ha MiApo3Aian);

v’ oniHKa eQeKTUBHOCTI (a4eKBaTHOCTi) 3aIIpOIIOHOBAHMUX pillleHb (HaBeCTU KiAbKicHI pe3yas-
TaTU MOPIBHSHHSA 3 BIAOMIMU pe3yAbTaTaMli, OKpecAUT 004acTi HaltbiAbII 40LiAbBHOTO BUKOPIIC-
TaHHS OTPMMaHUX pe3yAbTaTiB);

v BUCHOBKU (cpOpMyAIOBaTH OTPMMaHI HayKOBi Ta IIPaKTU4HI pe3yAbTaTH, IX HOBU3HY, peKO-
MeHJallil 11040 NPaKTUYHOTO BUKOPMCTaHHS, IePCIIeKTUBHI MASXM 040 TT0AAAbIINMX HayKOBUX
AOCAIAKeHb Y IIbOMY HalIPsMKY);

v’ crnmcok aiteparypu (6a’kaHO OXONMTY HaMOIABII 3HAUYIN ITyOAiKaIlil 3a OCTAaHHI POKM SIK
BITUM3HAHNX, TaK i iHO3eMHMX (PaxiBIIiB).

YBATI'A!!l V cratri 060B’513K0BO BIAiAMTY HAYKOBY HOBU3HY pe3yAbTarTiB, sIKi OTpuMaHi 0e3-
rocepeAHbO aBTOpPaMM ITy0OiKallil, akIIeHTyIOul yBary Ha BiAMiHHOCTSIX Big aHaAOTiB.



II. Bumorm moao 00’eMy HayKOBMX cTaTell, IOBigOMa€eHb, BiATYKiB Ta perjeH3in:
v’ orasiaosi Ta npo6aemsi crarti — 40 30 crop.;
v’ 3araAapHi cTaTTi 3a pyOpukamu xypHaay — 40 12 crop.;
v’ HayKOBe IIOBiAOM/A€HH: — 40 4 cTop.;
4 BiAT'yK a00 pelieH3ist — 40 3 cTop.

II1. Bumorn moao ¢popmi mpeacTaBAeHHsI eA1eKTPOHHMX BepCili pyKOMUCiB cTaTern:

CraTTsl MOAAQE€THCS Ha OAHIN 3 TPhOX MOB — YKpaiHCBKiil, aHIAilicbKill abo pociricepkiii. Eaext-
pOHHI Bepcil pykomucis crateit (article.doc) Ta ix anoTauin (abstract.doc) ykpaiHCbKOIO, aHTAilICh-
KOIO Ta POCINICHKOIO MOBaMM I104aI0Th Y PEAKOAETIIO XXy pHaly pa3oM i3 po3apyKiBKOIO Ha CTaHAAp-
THOMY Iarepi ¢popmaty A4 Ta mignmcaMy Ha OCTAaHHBOMY apKYIII yciX CIiBaBTOpPIB CTATTi.

Crpyktypa ¢aitay abstract.doc:

- mpisBuie, iM' s Ta 110 OaTHKOBI aBTOpa (aBTOPIB);

- Ha3Ba CTaTTi;

- OesrnocepeaHbO aHOTalis cratTTi (0amn3bko 30-35 caiB KOKHa, He Oiabiie!);

- KAI0YOBi ca0Ba (0AM3BKO 5-7 caiB).

Hampukaaa:

Crapkosa Oaena Boaoaumupisna

Amnaais cririkocti Ta onrrumisanist TCP-ceancis y myabtucepsicanx TKC

3anponoHoBaHo AnHaMiuHy Mogeab TCP-ceancis, sika mojaHa CHCTeMOIO HeAiHITHUX AudepeHITiaabHUX
PIBHAHD. 3 BUKOPUCTAaHHAM Teopil Oidypkariiit orpuMano ymosu cririkocri TCP-ceancis. 3anpornoHosaHo MeTO,
onTtumisanii TCP-ceaHcis 4451 pospaxyHKy OcHOBHMX HapaMeTpis rporokoay TCP i AQM-aaropurmis.

Karo4osi caoBa: TCP-ceanc, guHamiuHa MoJeAb, CTiVIKicTh, onTuMisartis, AQM-aaropurm.

Starkova Elena Vladimirovna

Stability analysis and optimization of TCP-sessions in multiservice telecommunications networks

The dynamic TCP-sessions model is proposed. The model is represented by a system of nonlinear differen-
tial equations. On the bifurcation theory basis the TCP-sessions stability conditions are obtained. A TCP-sessions
optimization method for calculation of the TCP and RED-algorithm basic parameters is proposed.

Keywords: TCP session, the dynamic model, stability, optimization, AQM-algorithm.

Crapxosa Eaena BaaaumuposHa

Anaans ycrormamsoctu u ontummsaist TCP-cearicos B myabtucepsucubix TKC

IIpeasoxena aunammdeckas Moaeab TCP-ceaHcoB, mpeacTaBAeHHas CUCTEMON HeAMHENMHBIX Auddepen-
nMaAbHEIX ypasHeHnit. C nmpuMeHeHneM Teopun 6udypKaruii moaydeHs! ycaosusa ycroiransocty TCP-ceancos.
[Tpeaaoxen merog ontumusauyyu TCP-ceancos 445 pacdera rnapamerpos nporokoda TCP u AQM-aaropurmos.

Karouessie caoBa: TCP-ceaHc, AuHaMM4eckas MOAeAb, yCTOMUIMBOCTD, onTuMusanusa, AQM-aaropurm.

YBATI'A!!! He nepeBumyiite aimir cais B aHoTauisx! Lle HeraTuBHO BIIAMBAE HA BUTASA
IepIII0l CTOPIHKM CTaTTi IpH il OcTaTOUHOMY (pOpMaTyBaHHI.



Oaununiri BUMipIOBaHHs TUX UM iHIIMX BeAMYMH HNOBUHHI BianiosigaTtu cucremi CI Ta BkasyBa-
TICA Ha MOBi OCHOBHOTIO TeKcTy cTaTTi. Hampukaaa: 64 Koit/c — 445 yKpalHCBKOMOBHOI CTaTTi abo
64 kbps — 4451 aHI10MOBHOI.

Texcrn crateit Ta aHOTallill HaOMpalOTh y TeKCTOBOMY pedakTopi Microsoft Word 2003 abo
2007 (10) Bia11oBigHO A0 TaKUX BUMOT:

1. ®opmart Buganasa A4 (210x297 mm)
BigcTynn: aiBopy4 — 20 MM, mpaBopy4 — 20 MM, 3Bepxy — 20 MM, 3013y — 30 MM.

2. OcHoBHMII TeKCT: rapHiTypa Palatino Linotype, mpudrt — xeras 12. A63an — 1 cm. Bukatouka 3a
¢popmarom. Mixxpsigkosuii inTepsaa oguHapHuii. Ilepenic caiB Bkatouenunii, asro. Iligzaroaoskn y
crartTsx (rapHirypa Palatino Linotype, 12, mponnucaumn aitepamu, 11/3x, 11/11) AOIyCKalOTh HyMepa-
miro (1., 1.1, 1.1.1). CrpykrypHi Ha3Bu tuny «Bcrym», «BucHosku» ta «Crimcok aitepatypu» He Hy-
MePYIOThCS.

YBATI'A!!! TIpu HaGopi TekcTy cTaTTi MXK €A0BaMI1 CTAaBUTH AVIIIE OAVIH 3HAK «I1p0Dia», a KpalIKy,
KOMY, ABOKpaIIKy CTaBUTI Oe3I1ocepeAHbO IT1icAs caoBa (0e3 3HaKy «I1podia»).

3. CTpykTypm3anis cTaTTi
Marepiaa moga€Thcs B TaKiil IIOCAIAOBHOCTI 3a psAKaMI:

K/
A X4
R/
*
R/

YAK XXX XXX — BupiBHIOBaHH:I BAiBO, Oe3 ab3allHOTIO BiACTyIIy;

% HasBa ctarTi — Palatino Linotype, keras 12, saroa0BHUMU AiTepamy, II/3K, I1/13;

% iHiniaamu i mpisBuie aBTopa (CIiBaBTOpPiB), B Ay>KKaX Ha3Ba OpraHisaliil, B sIKill IIpaIiio€ aB-
TOp, BUPIBHIOBaHHS — BAiBO.

4. Pucynkn ta rpa¢gikm. Hammcn Ha prcyHKax BUKOHYIOTBCS HIPU(PTOM OCHOBHOTO TEKCTY Ta PO3-
Mipy. PUcyHKM IiAIIMCYIOTBCS i HyMepyIOThCs (KO iX Oiaplie HiXXK oauH). Hassa pucynky opopm-
AIOETHCS MIPUQPTOM OCHOBHOTO TEKCTY, Kerab 11. JoIyckaioThess KOAbOPOBi prcyHKH Ta goTorpadii.
IIpukaaa opopmaeHHsI pUCYHKY HaBeJeHO Ha puc. 3.

A,,Kéim/c

Puc. 3. 3aaexxHicTs iHTEHCHBHOCTI BiAMOB (A, ) Big CIIiBBiAHOIIIEHH I iHTEHCUBHOCTI TpadikiB

BUCOKOTO ( A, ) Ta HU3bKOTO (4, ) IpiopuTeTy



YBATI'A!!! B tekcri criouaTky ige mocuaaHHs Ha PUCYHOK, a IIOTIM CaM PUCYHOK, d He HAGHAKU.
Pucynkn MaioTs OyTy 0OOB’I3KOBO 32pYyno6ani, IOAOKEHHS PUCYHKY B CTaTTi MiAbku «B TeKCTi». B
3rPyHIOBAaHOMY PUCYHKY IIOBMHHI BUKOHYBaTIUCs IIpaBlida IepeHOCy CAiB, He A0ITyCKal4M iX po3-
puBy. KoaropoBa rama pucyHKy Ma€ oOMpaTics TaKUM 4IMHOM, o0 30epiraaucs ioro popma Ta
3MiCT HaBiTh IPY YOPHO-0i10MY BiATBOpeHHi (HallpuKAaaa, IIPU PO34PYKiBIIi).

5. TaGaumi mogatots sik okpemi 00’extn y popmari Exel for Windows abo y MS Word 3 posmipamy,
NpUBeAeHUMU A0 CTOPiHKM cKAagaHHs. OcHOBHUII Kerab Ta0auiii 10, 3aroa0sok 11. 3aroa0Bok Tab-
AUIIi pO3MINTYIOTH 110 LIEeHTPY CTOPiHKM, TaOAMIIi 0OOB’ A3KOBO MiANMCYIOTh Ta HyMePYIOTb (AKIIO iX
GiabIre 3a O4HY).

IIpuxaag opopMaeHHs TaOAUIII:

Tabauys 4. Ilpukaaa HaaamTyBaHH: apamerpis AQM-aaropurmis

T[Tapamerpu/ liniiina Moaeab 010KyBaHHS ExcrionenniaapHa Mogeab OA0KyBaHHS
Kaacu obcayropysanH: N min JAV m d K
Kaac 0 20 40 1/10 0,09 -20
Kaac 1 26 40 1/10 0,15 -50
Kaac 7 35 40 1/10 0,3 - 67

YBATI'A!!! B tekcri ciouaTky itae mocuaaHss Ha TaBAMUIIO, a TIOTIM cama TaOANIIs, a4 He HAGNAK.
IToaoxeHHst TaDAUIL B CTAaTTi MIABKU «B TEKCTi».

6. Popmyan nmogaiotb y popMmati Equation 3 3 Takmmu HasaIITyBaHHSIMM:
(kaTeropuyHo He BUKOpucTOoByBaT B Equation ctuas «Iummit», «dpyroii», «Other»)

r 3
Crvam @Ii_hj
CTune LT DOPMET CMMBONOB
MonyxupHelii  HarknoHHBR
= = |Palaﬁno Linotype j - v
DYHKLMA ... . |Palaﬁno Linotype j v r OTMeHa
MepemenHasn . . |Palaﬁno Linotype j r v
CTp. rpeyeckue . |Symbo| j - v
| Mp. rpeveckume . . |5ymbo| j - r~ Pasmepnl _I‘@ ]
CHMBON . . . .. .. |Symbo| j r r
OBbIMHBIA oK |
MaTpuua-BeKkTop |Palaﬁno Linotype j - - m o
YMCNE . e v s |Palaﬁno Linotype j r r KpynHeii vHaexc anT (1 +B) k OTMeHa
Menkuid MHAeKE 7T 2 Av P
Azbir: = = L3N
MHBIA CUMBON
Crins "Texcr” |J'I|060171 j Py | 16nT p= 1 [OpHMEHWTE
f Apyrve cTunm |J'I|060171 j e e | 12nr Mo ymonYaHuo
= = L =

YBAT'A!!l B rekcri craTTi criouaTtky HaBOAUTHCS IIPOHYMepoBaHa GOpMyAa, a IIOTIM BUKOPUCTO-
BYIOTBCSI IIOCAaHHS Ha Hel, a He Haénaku. 1o BcboMy TeKcTy cTtaTTi 0006’43k060 BCi MaTeMaTU4Hi
BIpa3U BUKOHYBaTU MiAbku B pedaKTopi pOpMya, HaBiTh SAKIIO 1le OKpeMi 3MiHHI abo iHgekcn. Ka-
TeTOPMYHO He AOIYCKAaE€ThCsI YaCTUHY B pa3y 3allCyBaTU B TEKCTOBOMY BUIAsAL, a YaCTUHY — B pe-
AakTopi popmya. CaMOCTIiIIHO reOMeTpUYHi po3Mipy popmya He 3MiHI06amu (He PO3TATYBaTU Ta
He ctuckatu). He Tpeba 3 MeTolo BupiBHIOBaHH:S (pOpMyA BCTaBAATH iX B TaOauii! HymepysaTu
TiapKM Ti pOpMYAM Ta BUPa3M, Ha SIKi € TOCUAAHH B TEKCTi cTaTTi. SIKIo popMyaa 3aiimae AeKiabKa

PsAAKiB, TO HOMep POPMyAU ITPOCTaBAIETHCS B OCTAHHBLOMY PsAKY popmyan!



7. CImmcok aiTepaTypm: AiTepaTypHi AXkKepela HyMepylOTbCsA B OKpeMmX abszaljaX, rapHiTypa
Palatino Linotype, keran 11.
ITpukaaa:

Crmcok aiteparypu:

1. Bezetiua I11. KauectBo oocayxusanms B ceTsix IP: Ilep. c anra. — M.: MzaaTeancknit gom «Buabsmc»,
2003. - 386 c.

2. Aemeuwixo A.B., Cumoriertko A.B. YipasaeHye ouepeAs MU Ha y3AaX aKTUBHOM ceTn // PagnorexHuxa:
Bceyxp. mexxBe. Hayd.-TexH. cO. — 2007. — Bpim. 151. — C. 92-97.

3. Cmaprosa O.B. Anaais 6idpypkaniitnux aactusocreit Mexanismy RED // CyuacHi TesaekomyHika-
11iIHI Ta iHpopMmaninHi TexHoaorii, 12-14 rpyans 2007 p.: Matepiaan 2-ro HayKOBO-IIPaKTMYHOIO ceMiHapy
MOA0AMX HayKOBIIiB Ta crydeHTcrsa. — Kuis: YHAI3, 2007. — C. 37-41.

4. Bhaskar Reddy, Ali Ahammed, Reshmabanu. Performance Comparison of Active Queue Management
Techniques [Eaexrponnmii pecypc] // IJJCSNS International Journal of Computer Science and Network
Security. - 2009. - Vol9, No2. - DP. 405408. - Pexum gocrymy 40 KypH.
http://paper.ijcsns.org/07 book/200902/20090254.pdf.

IV. CynnpoBoa:XyBaabHi MaTepiaan
1. 3asiBKa Ha iM’sI TO10BHOTO pejaKTopa.

2. ABTOpCBKa AOBigKa, ITiAmicaHa CIriBaBTOpaMU CTaTTi, B sKil MiATBEPAXKYETHCA Te, IO MaTepiaan CTarTi € opuriHa-
ABHUMM, OTpMMaHi 0cOOMCTO aBTOpaMM Ta paHilre He ITyOAiKyBaaMCsI.

3. ExcriepTHIMI BMCHOBOK Ha IIPaBo BigKpUTOI ITyOAiKarrii.

4. PerteHsis-peKkoMeHaariist 30BHINIHS, CKAaJeHa JOKTOPOM Hayk — paxiBrieM 3a 0OpaHMM HayKOBUM HAITPSIMKOM KY-
pHaay. Y pelieH3ii 0606 43K060 TIOBMHHI BUCBITAIOBaTYICh TaKi MUTaHHS:
v/ aHaai3 piBH: aKTyaAbHOCTi 40CAiA>KyBaHOI ITpobaeMM (3a4adi);
XapakTepuCcT/Ka ITOBHOTU aHaAi3y OCTaHHIX 40CAiA>KeHb Ta ITyOaikartii;
BCTaHOB/AEHH: PiBHsI HayKOBOI HOBM3HI OTPUMaHIUX B pODOTi pe3yAbTarTis;
aHa/i3 OOIpyHTYBaHH: JOCTOBiPHOCTi OTpMMaHUX B poOOTi pe3yAbTaTis;
orriHKa e(peKTUBHOCTI (a4eKBaTHOCTI) 3aIpOIIOHOBAaHIX PillleHb IOPIBHAHO 3 BiAOMUMMU pe3yAbTaTaMIi;

N N N NN

mpo6.eMHi abo cyliepedanBi MOMEHTH, Ha SIKi peAKOAerii cAi4 3BepHYTH yBary;
v’ peKoMeHJaIlis 1[040 MOXKAMBOCTI Iy0aikartii B e-xypHaai «[IpobaeMn TeaekoMyHiKarti».

5. EaekTpOHHMIT BapiaHT pyKONINCY
(cTaTTi, aHOTaWiVl, MOBiAOMAEHHs, BiATyKy, perjeHsii).

6. ApyKkoBaHII1 IPUMiPHUK PYKOIIICY
(3 mianmcamm Beix cniBaBTOPiB Ha OCTAHHBOMY apKyIli pyKOICY).

7. BigoMocTi ipo aBTOpiB
(OKpeMO 4451 KOXKHOTO CIIiBaBTOpa Ta TPbOMa MOBaMI — YKPaiHCBKOIO, aHTAifICbKOIO Ta POCifiChbKOIO):
IIpisBullle, iM's1; IO OATHKOBI;
MicIie poboTy (ycTaHOBa, IiAp034ia) Ta 3aiiMaHa ITocala;
HayKOBUII CTYIIiHb Ta BUEHE 3BaHHS;
HayKOBi iHTepecH,
$oTO (B €4eKTPOHHOMY BUTAAAL);
IIOIITOBA aApeca;
e/eKTPOHHa IIoIITOoBa adpeca (e-mail);
TeaedoH (pobounii, JoMalHil, MOOLABHUI — 34 0AXAHHIAM).


http://paper.ijcsns.org/07_book/200902/20090254.pdf

