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YAK 004.056.5
KOHTPOAb HEAOCTHOCTU NH®OPMAILINN HA OCHOBE
®AKTOPVAABHON CUCTEMBI CUICAEHIS

9.B. ®AVPE, B.B. IIBBIAKU, A.W. IITEPBA
UepKaccKuii roCy4apCTBEHHbII TeXHOAOTMIECKIIT YHUBEPCUTET
UYepxkaccsl / YKPAVIHA

faureemil@gmail .com

PE3IOME

B pa60Te IIpeAA0>KeH METOJ, KOHTPOAS IE€AO0CTHOCTU I/IHCl)OpMaL[I/II/I, O6eCHe‘{I/IBa}()LLU/II7I 3alIUTy OT HaBA3bIBaHVS AO>KHBIX
AAHHBIX, O6Hapy)K€HI/Ie ommbOK B KaHa/Ae CBS3U 1 3amuTy I/IHCl)OpMaL[I/H/I OT HECaHKIIMOHVPOBAHHOIO YTEHVI. B coorBerctBUM C
STUM METOAOM ITPpOBEPOYHAsI 9acTh 0410Ka AaHHBIX IIPeACTaBASIETCS B BUIAE II€PECTaHOBKY, Cl)OpMI/IpyE‘MOI?I 110 CEKPETHOMY KAIO1Y
U3 CUMBO/AOB COO6H.[EHI/I}'I, npeoGpaaosaHHbe B I10CA€A40BaTeAbHOCTDb B3aMMOCBsI3aHHBIX YriCel B (baKTOpMaAbHOI;I crcremMe CHIC-
AEHVIsI. ,Zl/lﬂ IIPpeAA0>KEeHHOTO MeTOAa OJ€HEeH QHGPTETI/[lIeCKI/IIZ BBIMIPBIIN IIPU IIepejade COO6H.[€HI/I}I TI0 KaHaAy CBsI3M, BBIIIOAHEHO
€ro CpaBHEHNE C COOTBeTCTByI()H_[eﬁ OLIEHKO! IIMKAMYECKOIO U30BITOYHOTO Koaa.

KaroueBble caoBa: oOHapy>KeHue MOAMQUKAIY, TOBHIIEHIe A0CTOBePHOCTY, ITOMEXOYCTONMYMBEIX KOJ, M3OBITOYHOCTS,
ITepecTaHoBKa, paKTOpraAbHOE 9ICAO.

INFORMATION INTEGRITY CONTROL BASED ON THE FACTORIAL NUMBER SYSTEM
ABSTRACT

It is proposed a method for information integrity control that provides protection against intentional alteration of data, com-
munication channel error detection, and data protection from unauthorized access. In accordance with this method, a data block
check sum is a permutation formed by a secret key from a sequence of message symbols converted into a sequence of interrelated
numbers in factorial notation. An estimation of coding gain of the proposed method for information integrity control is made and
compared with the corresponding estimation of cyclic redundancy codes.

Keywords: detection of modifications, increasing of reliability, error-detecting code, redundancy, permutation, factorial number.

1. BBeaenmne

Poct 06bemMoB nepesaun KoHPUAEHIIMaAbHOM MHPOpManmu B cpepax 0OOPOHBI, AUCTAHIIN-
OHHOTO yIIpaBAeHNs (PMHAHCOBBIMI OIlepaliAMU U DAeKTPOHHOIO 40KYMEHTOOO0pOTa Hpu-
BOAUT K HEOOXOAVIMOCTY TIOBBIIIEHVS D(PPEKTUBHOCTM KOHTPOAS 11€A0CTHOCTH MHPOpMaLN
(KLIV), xoTopslil mpeAycMaTpUBaeT 3allUTy OT HaBA3BIBAHIIS A0XKHBIX AaHHBIX 1 OOHapy»Ke-
HI1e OIMOOK, BHOCMMBIX KaHAaA0M CBA3M B ITpoliecce Iepejadnt COOOIIeHM.

VsBecTHBI cr1ocoOBI KpunTorpadpudeckoi 3ammuTel MHPOPMaIUM OT HeCaHKIIMIOHIPOBaHHOTO
gyTeHNs U Mogudukanyu [1, 2] u crrocoOb1 0OHapy>KeHNs OIIMOOK B KaHaAe CBs3M [3-5], Kax-
ABII1 U3 KOTOPBIX pelIaeT 04Hy U3 nepeuncaennsix 3agad KLV Bmecre ¢ Tem n3BecTHBI CI10-
coonr KLV, obecnieunsaroiye obHapy>keHre MOoAU(pUKaIM AaHHBIX KaK B pesyabTaTe Aevic-
TBUI 3A0yMBIIILA€HHIKA, TaK M TIOMeX B KaHale cBs3u [6-8]. D1u criocoOb! TpeOyIoT IOBbIIIeH-
HOI1 M30BITOYHOCTH, YTO IPUBOAUT K IIOTEpPsAM IIPOITyCKHOM criocoOHocTu. ITosTomy mpeac-
TaBAseT 3Ha4UTeAbHBIN MHTepec uccaeoBanme HoBbIX MeTogos KLV, B yacTHOCTH, Ha OCHO-
Be ¢akropuaapHOu cucreMsl cancaenyst (PCC) [9, 10].

B coorsercrsum ¢ [10], KOHTpOABHAsI CyMMa MPeACTaBASEeTCS B BUAE IIePeCTaHOBKM (YHOpsAO-
YeHHOTo Habopa) uncea {0;1;..;M-1}, TAe M-nopsiAok nepectaHoBky. IIpu 5TOM KOHTPOAD-

HOII CyMMe COOTBETCTBYeT TOUKa OTpe3Ka [0;M!-1], OIpeAeAsIOLIas HOMep IIePeCTaHOBKI,

M-1
kotopsiit B PCC nmeer BuA: B=>"b
i=0

(M-1-i), Tae 0<b,, , . <M-1-1i.

M-1-i
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dopMupoBaHUe IIePeCTaHOBKU 7T IIPOU3BOAUTCA B COOTBETCTBUM C DA30BON II€peCTaHOBKON
72'(0) U CUHAPOMOM II€pPeCcTaHOBKM S, :{qu by s ;...;bo}, IOAY4YeHHBIM 13 (paKTOpMaAbHOM
3armicu uncaa B . ba3oBast mepecraHOBKa MOXKeT ObITh OTKPBITON, B YaCTHOCTY, TPUBUAABHOIL:

7z(0) = {O; 1., M —1} , LAV CKPBITOJ — HETPMBMAABHON M XPaHSAILIeNICs B TallHe.

Ieap10 paboTHI siBAsIeTCs paspaboTka MeToda KLV Ha ocHOBe paKTOpMaABHONM CYICTEMBI CUNIC-
AeHus 1 oneHKa PPeKTUBHOCTH ero CIIOCOOHOCTM OOHapY>KMBaTh OIIMOKM B KaHaAe CBI3M.

2. Crpykrypa 6a0Ka AaHHBIX
HaCTOfIH.[ee nuccaegosanne ImrnpoKO MCIIOAb3YET OCHOBHBIE ITOAOZKEHIISI TEOPpUN Ilepejgadn

AVICKpeTHBIX cooO1iennii [11] n HampaBaeHO Ha ee JaAbHelilllee pa3BUTHe.

[Ipumem, uyto KLV mncroap3yercs B MpOCTeNIIeN CuCTeMe Ilepedadl AaHHBIX C Pellaiolei
obparnoii ca3bio (POC), rae npsamoit KaHaa — ABOMYHBIN CMMMeTPUYHBIN, OOpaTHBIN KaHaa
— UAeaAbHbIN (OIMOKM B HEM OTCYTCTBYIOT), a8 CMMBOABI, COCTaBASIOIIe COODIIIeHMe, SABAS-

I0TCs DAeMeHTaMy oas F, = {0;1}. ITycTs k m r — 41CA0 ABOMYHBIX CIMBOOB B MH(pOpMaIu-

OHHOJ1 U IIPOBEPOYHOI JacTsAX 010Ka COOTBETCTBEHHO, 1 =k +r — 1oaHas AanHa 640ka. Cr-
pykrypa 0a0ka gannbix cuctembl K1V na ocnose @CC nokasana Ha puc. 1.

Puc. 1. Crpyxrypa 010Ka JaHHBIX

Hudopmarmonnas qactsb (K 6ut) TIpoBepounas 4acTb (I OHT)
Ik Ik LI
e | A Ay |
N ! Bz L N
Vo Vo
ksymb CHMBOJIOB M cuMBOIOB

VudopmarnonHas 4acTb COAEPKNT K, . YKPYITHEHHBIX CIMBOAOB, Ka>KABIN 13 KOTOPBIX 00-

symb
pasyeTcs rpyIron m3 lk our u COOTBETCTBYET DAE€MEHTY I10A51 lek . ‘ZI,AI/IHa I/IHCI)OpMaLH/IOH-
HOIL yacTu k = lk . ksymb onr. HPI/IMGM, 9TO CMMBOABI IIEPECTaHOBKU KOAVPYIOTCSI paBHOMEPHBIM

ABOMYHBIM KOJOM C AAVHO¥ KOAOBOI KOMOMHaImm |, :entier(log2 M) +1 our, rae entier(a)

oIpegeAsieT HauOOAbIIlee IieA0e, MeHblllee, yeM 4. [TosTomy nposepoyHas 4acTb COAEPKAT
r=1_-M Our. 3nauenne M BrIOMpaeTCsA UCXOAS U3 TPeDOBaHMIA IO CTEIIeH! ITOBBIIIeHs A0C-

ToepHOCTH. Ero BAnsHMe Ha DHepreTYecKnil BRIUTPLIII B pe3yAbTaTe IIPUMeHEeHNs CYICTeMBI
KL npusBogutcs HiKe.

3. OmeHka AOCTOBepHOCTH IIepeAadn 4aHHBIX

3.1. Oyenka docmoseprocmu nepedaqu npu ucnorvsosanuu KIIV na ocnose @CC

Jazee ucoAb3yeM MMPOKO OPUHATHI [5, c. 232; 12, c. 601] moaxoa K paccMoTpeHMIO Habo-
POB (BeKTOpOB) Hag 11oaeM F, B BuAe DAeMeHTOB aareOpbl MHOTOUAEHOB C Koo puImeHTaMu

u3 F, . Tak, 010K 4aHHBIX C(x), COCTOSIINII V13 MHPOPMALIVIOHHO A(x) U IPOBEPOYHOI R(x)
yacTrell, BLIBOAUTCS B KaHaa B Buge C (x) = A(x)C R(x) , TAe C -cMBOA KOHKaTeHaluu (Ipu-
coeauHeHus), T.e. C (x) =x" -A(x)+R(x). ITpu nepeaade 110 KaHaay Ha 010K 4aHHBIX BO3A€VICT-
ByeT BeKTOp ook &, (x)=¢,(x)C &,(x) ¢ MOIHOCTBIO MHOXKECTBA BEKTOPOB ,u{gn (x)} =2",
rae g, (x) u g (x)-BeKTopa OIIMOKY, BO3AeNCTBYIONIEe Ha MH(POPMAIIVIOHHYIO U IIPOBEPOYHYIO

gacTy 610Ka. Toraa IPUHSTHIN 113 KaHaAa CBSI3Y BEKTOP D(x)=C(x)®¢, (x)=(A(x) @ (x))C(R(x)®¢, (x)).
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B npuemnuke o nocaeaosaTeAbHOCTI A(x)@gk (x) BBIYIICASIETCSI KOHTPOADbHAsI CyMMa, KO-
TOPYIO MOXKHO IIPeACTaBUTh B BUAE R(x)@gf (x), rae & (x) — ommnbKa, BO3HMKAIOIasl Ha
BhIXOAe D10Ka popMUpOBaHILs IlepecTaHOBKI. Bekrop pasnoctu & (x) rpeoOpasyeT nepec-
TaHOBKY R(x) B II€PECTAHOBKY ¥ CTaTUCTUYECKM He CBjA3aH C &, (x) Cungpom ommoOKu
S(x) = (R(x) @& (x)) @ (R(x) @e, (x)) =g (x) @e, (x) .Ecan ¢, (x =0, To S(x) =0, uyTO sIBASI-
eTcs IIPU3HAKOM HeMOAMQPUIIMPOBAHHEIX AaHHBIX. Ecan gn(x);tO 17 S(x)zO, TO OIIMOKa

&, (x) He OOHapY>KMBaeTCs AeKOAePOM, UTO IIPU. &, (x) z0u ¢ (x) =0 sABAsIeTCA caeACTBUEM

7

KOAAU3BUIL.

BepostHOCTE HeoOHapy>keHHOI OmMOKM B pesyabTaTe npumeHeHns KLV na ocaose ®CC

(paxropmaannoro xoga — FC) P, (FC,pO) = P{gf (x) =g, (x)} 3aBUCUT OT criocoba popMupo-

BaHMsI KOHTPOABHOM cymMMBL. CoraacHo [10], KOHTpOAbHas CyMMa BBIYMCASETCS C TIOMOIIBIO

IporneaAypst S, ( j ) =f (SF ( j— 1))*s( j ), rae S, ( i ) — CHAPOM IIepecTaHOBK! I10cAe 00pabOTKI
J-TO YKPYIHEHHOTO CMMBOJa MH(OPMAaILVIOHHON 4acTy s( j)erlk, j Sksymb ; Se (O) — BEKTOp
HA4a/AbHON 3arpy3Ku; f (SF ( j —1)) — pyHKIMA MOAMQUKAIIUM CMHAPOMA; cMMBOoA X 0003-
HayaeT CAOXKeHUe 4ycea pa3AMYHBIX CUCTeM cuucaeHus 1o [9]. Beibop ¢pynkumm £(8:(j-1))

npeAcTaBAseT cO0OM BakKHBIN dTarl npoekruposanms cucreMbl KLV, oagHako BeIXOAUT 3a
paMKM paccMOTpeHusI ®Tol paboThl. Jasee mpuMeM, 4YTO JaHHbIe Ha BXOJe U BhIXoJe 040Ka
(popmupoBaHMs TIepeCcTaHOBKM CTAaTUCTUMYECKU He3aBMCUMEL, a 3aKOH paclpeleeHNs] OII-

ook &’ (x) npu &, (x) # (0 — paBHOMEepHBIIA.
Ouennum BepOATHOCTh HEOOHAPY>KeHHO ommOku P, d(FC, po) A4sL ABYX caydaes: M!<2" —
oroOpaxkeHue f :{A(x)}—){R(x)} CIOPBEKTMBHO, UTO IIPUBOAUT K Koaam3msiM; M!=2F —

oroOpaxkeHue f : {A(x)} - {R(x)} VMHBEKTUBHO UAYM OMeKTUBHO, YTO MCKAIOYAeT KOAAU3UMN.

3.1.1. Ouerka eeposmuocmu HeoOHaAPYxKeHHOTE OuubKY OASL Paxmopuarbnozo xkoda npu M!< 2

Ilpn ¢, (x) # () BepOATHOCTD MOSBAEHMS Kask40ro u3 M! BeKTopos & (x) , BKAIOYasl HYA€BOVA,
P =(1-q5)/ ML (1)

ITycTh p, — BepOATHOCTH IOSIBACHUSA OIIMOKU &, (x) (BKAIOYasI HyA€BYIO), CITIOCOOHOI ITpeod-

pasoBaTh IepPeCcTaHOBKY R(x) B KaKyI0-A10o0 13 M! nepectaHoBOK (T.e. pa3pelleHHyI0 KOM-

OuHAIMIO IPOBEPOYHOIL YacTy B padpelleHHyIo). Toraa no reopeme yMHOXKeHIs BepOsATHOC-
Tell 445 BepOsATHOCTY HeOOHaPY>KeHHO OIMOKM (paKTOpMaAbHBIM KOJOM MMeeM:

Ijud(FC’pO):p;\.pr. (2)

Ornbka &, (X) paciipeaeaeHa 110 6I/IHOMI/IaAbHOMy 3aKOHY: BEPOATHOCTD IIOJBACHNS BEKTOPA

C BecoM XDMMMHTIA I € [O;r] paBHa

P (i) =Cpoay 3)
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ITycTb caydaitnoe coObTue A={ommoka &, (x) IpeoOpa3yeT IepecTaHOBKY R(x) B IIepeCcTaHOB-
Ky}, P(A):pr ; cayJaitHoe coObTue B, ={nosiBaeHne ommbku &, (x) seca il, P(B)=p,(i); f., (i)
— KOAMYECTBO OIMOOK Beca 1 € [O;r] , mopoxxaromiux coositue A. Torga P(A| B, ) = fm (i ) / Ci

yKa3bplBaeT BEPOATHOCTh IpeoOpa3oBaHMs ITepecTaHOBKM B IepecTaHOBKY IPU IO0sABA€HUN
ommOKu Beca i. 113 popmyas! moaHo BepossTHOCTH U (3),

p=P(4)= 320, ) . ()€ =35 g

Teopema 1. BepositHocTh p, 1OsIBA€HMS OIIMOKU &, (x) , CIIOCODOHOII MpeoOpa3oBaTh paspe-

IIIeHHYI0 KOMOMHAIMIO ITPOBepOYHOI YacTu (paKTOp1aabHOIO KOja B pa3pelieHHyI0 KoMOu-
HalMIO (BKAIOYasi caMy B ce0sI), oIpeJeAsieTcsl BhlpakeHueM

entier(r/2)

p, = ZO o (20) P2y )
entier(r/2)

rae Y. f,(2)=M!n

fu(0)=1; £, (2)<L-M/2; £, (4)<I,-M-(1,-(M+8)-10)/8. (6)

JoKka3aTeabcTBO. BHauase mokakeMm, 4To Bec OIMOOK &, (x) , IePeBOASIINX IIePeCTaHOBKY

B IlepecTaHOBKY, yeTeH. He orpaHmumsas oOIIHOCTY pacCMOTPeHMUs], IIpYMeM I1epeCcTaHOBKY
7;(0):{();1,-”,; M—l} B KayecTse MCXOAHOI. IIpeacTaBM CMBOABI IIepPeCTaHOBKM B ABOMYHOM

KOZe 1 3allnieM MX I10CAe40BaTeAbHO, KaK II0Ka3aHO Ha pucC. 2.

Pwuc. 2. CumBOABI npOBepquoﬂ qacTn

7(0)={0;1;2:;3;..; M1 mod 2
(){¢ 1:2:3 ¢} X( )
ol1|0](1 1 =W,
o|0f1]|1 1 =w,
ojo0fo0]|o0 1 =W,
olofolol .. 11 = Wi

SHavyeHMe w; € {O; 1} , paBHOe cymMMe 110 mod 2 OuT j-0i1 CTpOKH, je[O,lr —1], VHBapUAHTHO

10 OTHOITIEHNIO K TIepecTaHOBKe CUMBOAOB. DTO O3HAYaeT, 4ToO TIoMexa B KaKA0i CTpOKe M,
entier(v/Z) )
CAeAOBATeABHO, &, (x) MMeIOT YeTHbI Bec. [TosToMy f (2i+1)=0,a P, = fro (20)P0'957
i=0
[lpy Mi<2* MONIHOCTh MHOXKeCTBa pa3pelieHHbIX KOMOWHAIIUII ITPOBEPOUHON YacTy
entier(r/2)
u(R(x))=Mt, mostomy D f, (2i)=M!. Omnbra Hya€BOIO Beca IEPEBOAUT MePeCTaHOB-

i=0

Ky camy B ceOst: f,, (0) =1. Ommoka Beca 2 npeoOpa3yeT IepecTaHOBKY B IIepPeCTaHOBKY, ecAl

OHa TOpO’KAaeT TpaHcrosunuio. [Tpy M =2" KOAMYeCTBO TaKMX OIMOOK f) (2) =1 -M/2.

per

[pu 2" ' <M <2" umeem: f

Jor (2) <l -M/2. Omnbka Beca 4 MOXeT IIpeobpa3oBaTh Iepec-
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TaHOBKY B IIe€peCTaHOBKY, ecAl OHa IopakaeT 2, 3 nan 4 yKpynHeHHBIX cuMBoJa. [loouepeano
oIpejeAsis BepOSITHOCTI DTUX COOBITUI, HECAOXKHO BUAETD, UTO frr (4)<1 - M'(lr (M +8)—10) /8.

IMpumep. Aas M =8 frr (2) / C;,~0,043 u fror (4) /C;‘4 ~0,011, ITO IOATBep>KAaeT dPPeKTus-

HOCTb IIpMMeHeHNsI OLIeHOK (6).

3ameuanme 1. ITpu log, M € ¢ cnpaseaauBo paBeHCTBO f

e (1)= fror (r=1).
Brirmoanum oneHKy cBepXy BepOATHOCTU p, . JAs1 DTOTO BBeAeM cAeaylolee opeaeaeHne.

Omnpeaeaenne 1. BeposaTHOCT MOsABAEHNS OIIMOKN &, (x), IpeoOpa3syloleil IepecTaHOBKY
qucea {0; 1,2,K; M —1} B APYTIYIO IIepecTaHOBKY MAM caMy B ce0sl, paBHa CyMMe:

my

=2 fy ()P4 + 8y (1), %)
ent'ier(r/z) I )
A, (ml ) = > Fr ( )po’qg 0<m, < enuer(r/z) -1 @)
i=m, +1 4 :

Teopema 2. a5 BepoATHOCTU Aper (ml) VIMEET MeCTO CAeAyIOliasl OLleHKa:

n,

A, (m)< Y p,(20)+(2/ " )p, (2(m, +1)), )

i=m+1

my m n,+1

rae Z:M!_ifm(Zi)— > C¥, uncao m, ¥ : z c <M‘—pr,(21) . Ca Pr(i) BBI-
i=0

i=m; +1 i=my+1 i=m;+1
qncasieTcs 1o (3).
Aoka3aTeabcTBO. B mpasoii yactu (8) nmposegemM nocaeaoBaTeAbHO TPYHIIVPOBKY CAaraeMbIX
Buaa pyq,”’ 1o C, mryk (i=2(m, +1),2(m, +2),K). Vaurssas, uro Y f (2i)=M!, f,, (i)<c!

i _r—i

u pigl” >plgy’ mpu i< j, noayanm:

( ) H 2(m+1) +|-; " 2(my+1) _r=2(m,;+1) " 2(my +2) +'-; " 2(my+2) r—2(m]+2)+K "

C,(WIH) cAGzaeMLX Crwl+ ) crqeaervx
2m, _r-2m, 2m, _r- 2m2 2(my+1) _r=2(m,+1) 2(my+1) _r=2(m,+1)
" Raifnanddi * Raadnndlnanandiild dikhosondhmasaas: OTYAR caeayer (9).
C2"2 crnzaernvix Z CAQZAEMBIX

my+1 entier(r/Z)

;TO A (m)< Y p(20)< Y p(20)< i p.(2i)-

i=m, +1 i=m, +1 i=m,+1

2 1
3ameuanmne 2. Tak kKaK z < Cr(m2+ )

Caeactsue 1. B yca0BusIX IpMMEHMMOCTH alllIpOKcuMaInnoHHoi ¢popmyasl Ilyaccona aas

OMHOMIAABHOIO pacupejeAeHNs Ipu A =r-p, u m, > (/1 - 3) / 2 uMeeT MeCTO OIleHKa:

A, (m)<e? '(/12('"1”)/(2(1111 + 1))!)-((2m1 +3) / ((2m1 +3)’ —/12)) , (10)
AokasaTeabcTBo. CoraacHo 3amMedaHMIO 2 U alllIpoKcuMarinoHHoi popmyasl ITyaccona

p(i); (A/i)e?, A=1-p,, umeem: A (m, )< Z pr(Zz) e"-(ﬂz(’"‘+])/(2(ml+1))!)><

i= ml
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X(1+/12/(2m1 +3)2 +;L4/(2m1 +3)4 +K). IIpu m, >(/1—3)/2 BBIITOAHSIETCS 12/(21111 +3)2 <1.

Brruncass cymmy 6ecKoHe4YHOI TeOMeTpUIecKol nporpeccun, mpuxoanm K (10).

3amedanue 3. 3HaueHue p, BpIUMcAseTcs 10 (7), TAe A, (ml) ontenusaeTtcs 110 (9) nam (10)

11 He IIpEBbIIIaeT MaKCMaAbHOM abCOAIOTHOM TIOTPEIIHOCTI BBIUMICJAEHUN & .

Caeactsue 2. Hioxe B TaOa. 1 445 KaKA0M TTapbl 3HaY€HUI (ml;po) " 3a4aHHOM TOYHOCTU

& yKazaHO MaKcUMaabHOe 3HayeHue M, aas1 xoroporo A (m1 ) <& npuBcex M<M,.

Ta6amurza 1. Auarazons! 3HavyeHnit M B 3aBUCUMOCTHU OT (ml;po ) , TIpM KOTOPBIX Aner (m1 ) <g=10"

Po 107 10 10
ml
0 M<11 M<65 M <508
1 M<64 | M<487 | M<3652
M<142 | M <1036 | M<8192

Kaxk caeayer u3 taba. 1, aas onenku p, mo (7) npu ¢ =10~ gocratouno m, <2.

3.1.2. Ouerka eeposmuocmu HeoOHAPYxKeHHOT OwubKY OASL Paxmopuarbnozo koda npu M!> 2

HpI/I Ek (X) #0 u OTCYyTCTBUU KOAAU3UI BEPOSJTHOCTD ITOABACHIST Ka>XA0I'O M3 (Zk - 1) HeHye-

BBIX BEKTOPOB onmbok ErA (X) paBHa

p=(1-m)/(2 1)

ITo aHazormm ¢ NoAX040M HpU HOAYYEHUM OLIeHKM (7) MOXKHO IIOKa3aTh, uTO Ipu M!=> 2k

(11)

BePOATHOCTDL p, IOABAEHNS OIINOKU &, (x) (He BKAIOYasl HYA€BYIO), CLIOCOOHOI ITpeoOpaso-

BaTh IIe€peCTaHOBKY R(x) B KaKy10-A100 13 (2" - 1) APYTUX IIepecTaHOBOK, OTpaHI4eHa CBePXY:

m

p, < lef,m (2)p}a; > +A,, (m,) (12)

rae Aper(m1) oueHusaercs 110 (9) mam (10).
Bribop m, B (12) mpu BIYMCACHUA P, OIpeAeAsSeTCs] OTHOCUTEABHOM ITOTPEITHOCTHIO

per per *

m
S (ml) =A,, (m1> 2 fm (21');75"%-21' , KOTOpasi He AOAKHa IIpeBbIIIaTh 3Ha4eHNs O,
i=1

Caeacrsue 3. Hizke B Taba. 2 4451 KaXKA0M Hapbl 3HaAYEHMI (m1 ;po) U 3a4aHHOM TOYHOCTU 5per
yKa3aHO MakcuMaAbHOe 3Hadenue M, 4as kotoporo &, (m)<s, (8, (m)=A,, (m)/(L.-M/2)pig;”)

npu Bcex M <M, .

(m)<s,, =107

Tabamza 2. Ananasonsl 3HadeHni1 M B 3aBYCMMOCTU OT (m1 Po ) , TIPU KOTOPBIX §per

p
° 10 107 10°
ml
1 M<12 M <38 M<132
2 M<54 M <255 M<1174
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3.2. Oyenxa seposmuocmu 1HeoOHAPYXEHHOU OWUOKU OASL UUKAUYECKO0z0 U30b1mounoz0 koda

Ommoka ¢, (x) #(0 He oOHapy>KIBaeTCs KO40M, eCAN ‘ & x)‘ = 0,12€ G, (x) — KOAOBBI I10-

e\ X
AVHOM CTeIleH! 7. DTO yCAOBUe BBIITOAHACTCA, €CAU &, (x) =Q (x)GHl (x), rae Q (x) #0 —

IIPOM3BOABHBIN HEHYA€BOI II0AMHOM cTerieHy, He Ooapmeit k-1. [lostomy uncao He obHapy-

n—r

JKMBaeMBIX IIUKANMIeCKUM M30bITOYHBIM KO40M (CRC) BeKTOpOB OIINMOKM y{Q (x) # 0} =2""-1,a
n

> fere (z) =2""-1,1ae fopc (1) — 41CA0 OIMOOK Beca i € [O; n] , He OOHapy>K11BaeMBIX KOAOM

i=d,

(HaubDoaee TOAHO f - (z) npeAcrasaensl B [13]), d, — MUHMMaAbHOE KOAOBOE PacCTOSHIUE.

BeposarHocts He obHapy>keHHoit CRC-k040M OmmoKm

P, (CRC,pO)z ZfCRC (i)p(i)qgii . (13)

i=d,
Vcrioap3ys TOT Xe II0AXOA, 9TO U IPU BBIBOJE OLleHKu P, (FC, po) , C y4€TOM OLIeHKM

fere (l) < C:t/Cf [11, c. 681], t= entier((d0 - 1)/2) , MOKHO TIOKa3aTh, 4TO

4, ) )
Pud (CRC’pO): ;fCRC (i)p(l)qgﬂ +ACRC (dl)’ (14)
Besc (@)= D, ()/Ch 5

1

B YCAOBILIX IIPUMMEHNMOCTI aHHpOKCI/IMaLU/IOHHOI?I CI)OpMy/H)I HyaCCOHa AASL OMHOMMIAaABHO-

To pacripejeaeHus u d, > l(t + 1) —2, 126 A=n"p,, UMEET MECTO OLIEHKa

Acre ()< (1/c;ﬁ,d1,1)-e** -(ﬁ” (4, +1)!)-((d1 +2)/(d, +2-A(t +1))) _ (16)

Bribop d, B (14) npu Beruncaenun P, (CRC, po) oIpeJeAseTcsl OTHOCUTEABHOI IOTPeITHOC-

d]
TBIO O g (d1 ) =Acge (dl) chzzc (i)péqg"i , KOTOpas He 40AXKHa IPEeBbIAaTh Oy -
i=d,

3.3. Xapaxmepucmuxu cucmemvt nepedauu danuvix ¢ POC npu ucnoarvsosanuu
NOMexXoYycmou4u602z0 K0Oupoeanus

3.3.1. Omnocumeavtas ckopocmo nepedadu

Coraacno [11, c. 676], 104 OTHOCUTEABHON CKOPOCTHIO Iepedaun v, cuctemel ¢ POC nnonnma-

€TCsI OTHOIIIEHNME MaTEMATUYIECKOIo OXKUAAQHIS 911Cla IMTOCTYIIMBIINX K I10AYy49aTeAlO I/IHCl)Op-
MalIMMIOHHBIX CIMBO/AOB K o61.ueMy 911CAY KOAO0BBIX CIMBOAOB, ITOCTYIIVBIINX B Hp}IMOﬁI KaHaA.

ITostomy v, =B/C, rae C — mpomyckHas CIIoCOOHOCTb KaHaAa 4aHHBIX (CKOPOCTD Iepejadn B
KaHaJe Oe3 omMOOK); B — ¢pakTuyeckas cKOpocTh (CKOPOCTh Ilepejadlt B KaHade C OIIMOKa-
mu). [lpeacrasum v, B BUAe v, =vV,, TAe v, =k/n — cKOpocTb KoJa (cTaTnyecKasi COCTaBAs-
IOIIas IIOTepU CKOPOCTH); V, — AMHaMMJecKas COCTaBAAIOIas IIOTepy CKOPOCTU BCAeACTBIE

e pecIIpoCoB.

B cncremax ¢ POC ncrnipaBaenme ommbok gocTuraercs repecrpocom 040kos. [Tpu mpespiie-
HIM 4liCAa IIePecIIpOCOB HEKOTOPOI'o IOpora KaHaaA IepeBOAUTCS B aBapUITHOe COCTOsIHIE.



39.B. ®aype, B.B. Illev1dxuii, A.W. Ilepba

YrBepxaenue 1. Ilycts v, . — IOpOr MeXAy COCTOSHUSAMM HOPMBI U aBapuyu KaHala

CBA3MU. Toma IIpu 3a4aHHBIX pO ny.

2 min

CyIIIecTByeT MaKCMaAbHOe 3HadeHNe AAMHBI 0.10Ka

~_ 17
nmax ~ anZ mjn/pO ’ ( )
Takoe, 4TO AAsl Vn<n__ CIPaBeAAUBO V, 2V, . .

AokasareancTBo. Coraacno [11, c. 676], aas npocrermern cuctemer ¢ POC v, =Q+P, , rae

n
Q= (1 - po) — BePOATHOCTD ITpueMa 0A0Ka JaHHBIX Oe3 ommnboK, P, — BeposATHOCTh HeoOHa-
PY>KeHHOJI OIMOKM. YuTeM, 4TO BHIIIOAHeHNe HepaseHcTBa P, = Q sABAseTcs ycaoBueM liee-
COOOPA3HOCTY TIPUMEHEHNs [TOMEeXOyCTONMmBoro koga. Toraa v, ~Q. Ilockoasky Q(p,n)=(1-p,)

MOHOTOHHO YOBIBaeT I1O 11, P 3a4aHHOM p, Jn__ 1 Vv, > Aas Vn<n__ . Pemas HepaBeHc-

1/2 min

T80 Q>V, ., 1€TKO BUAETH, YTO n__ =Inv, / ln(l—po) . CyuetoM p, = 1, 91O MMeeT MeCTO

min’
B OOABIINHCTBE pealbHbIX KaHA/AOB CBA3M, ln(l —P ) ~—p,, OTKyAa caeayet (17). m
Caeactsue 4. /151 KaHa210B TeAepOHHOI CeTU OOIIIeTro ITOAB30BAHIL C p, =107 pn v, . =0.2+0.3

sHavenue 71 ~1609+1203. das xaHaa0B XyAlIero Kayecrsa (K IIpuMepy, paano-KaHaaos /B,
CB, KB) n

KayecCTBa (MI/IKpOBO/lHOBbIX, CITYTHMKOBBIX, OHTI/I‘IGCKI/IX) n_.. YBEANYINMBAECTCI, a V, —1.

yYMEHbIIAETCsI, a IIpY YMEHbIIEHNN vV, YMEHDBIIAETCI V,, . ‘Zl/l}l KaHa40B Ay4IIero

max

3.3.2. Dnepzemuueckuii eviuzpoliy

SITHOCTH OMTOBOJV OIIMOKM 445 HEKOIePEHTHOIO IIpUeMHIKa OIIPeAeAsIeTCSI BhIpaskeHeM
BeposttHOCTS OMTOBOI OIINO €KOIepPeHTHOIO e a oIIpeaeAseTC Q>KEHIe
2 o
p=05-¢"" [14, c. 45], rae h* -coOTHOIIIEeHIe curHaz/mym. Toraa sHepreTruecKuii BBIUTPBIII

OpU HIPUMEHEHUN ITOMEeXOYCTOMYMBOTO KOAVPOBAHII
AP:101g(ln(2p0gq)/ln(2p0)), (18)

rae p,,, ~ P, / (k(Q +P, )) — DKBUBaJAEHTHAs BEPOATHOCTb OMTOBOM OIMMOKM, OllpejeAeHHas B

[11, c. 677] KaKk BepPOATHOCTb OLIMOKM B IMIIOTETMYECKOM CMMMETPUYHOM IIOCTOSTHHOM ABOMY-
HOM KaHa/e, IIpJ KOTOPOJI BepPOATHOCTh Oe30IIMO0YHOrO IIpueMa 40CTaTOYHO AAMHHOTO CO-
oOmeHus Takas ke, Kak i B paccMaTpupaeMoli cucteMe. /Jasee sHepreTuyecKuii BhIMIPBIII
AP OyaeM olLleHMBaTb CHMU3Y, MCIIOAb3Ys Ipu BeramcaeHuu ¢popmyanl (18) omeHky csepxy
aas P .

3.4. Ouenxa appexmuerocmu KLV na ocnose @CC

1. Hixe B Taba. 3 mpeacTaBAeHbI IpuMephl PaKTOPUAABHBIX KOJ0B 445 1 =1400 u mx xa-

pakrepuctyku ipu p, =107 (rae k=n—-r ur=1 -M= (en’cier(log2 M) + 1) -M).

Ta6amua 3. Ilpumepsr pakropuaabHbIx K040 aas1 1 = 1400

n | k | M| v, | P(FCp,) | AP
1400 | 1392 | 4 | 0,276 0,031 1,478
1400 | 1376 | 8 | 0,242 | 1,811-10° | 4,121
1400 [ 1336 | 16 | 0,235 | 3,305-107* | 7,646

10
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1400 | 1240 | 32 [ 0,218 | 2,302-107% | 11,465
1400 | 1016 | 64 | 0,179 | 3,429-10°* | 15,305
1400 | 504 | 128 (0,089 | 3,641-107° | 17,653

2. PakTOpMaAbHBIN KO4 001a4aeT CBOMICTBOM KPUIITOCTOMKOCTY U PelllaeT KOMIIAeKCHYIO 3a-
Aauy BBLABAEHU MOAUDUKAIIUN JaHHBIX BCAEACTBIUE AeVICTBIUI 3A0YMBIIILI€HHIKA Y OIINOOK
KaHaJa CB:I311. BBIITOAHNM Bce Ke eTo cpaBHeHMe ¢ cucteMarndeckuM AsondabeiM CRC-kogom
110 Kputepuio 3PPeKTUBHOCTU OOHapy>KeHsI ONMOOK KaHala cBssu. I'padpuku saBrcuMocTein

onieHOK AP ot k B peayabTaTe IIpMMeHeHIsI KOAOB IPU p, = 107 IpeAcTaBAeHbI Ha puc. 3.

Puc. 3. rpa(i)I/IKI/I 3aBUCUMOCTEN OILIEHOK DHEPreTMIeCKOIO BhIUIPhINIA OT AAVHBI I/IH(l)OpMaLU/IOHHOI?I

9acTu npu pO=1073 a)r=6;6)r=8; r=15;r r=24

> )
] Af — A O T
i 3
- e CROSCOMA 20000 R S R B
e} | SCLET
6 e o - .
=% o= o= = CRC--COMA 2000-B -2 eseaen CRC-4-DARL
-
- [ LT
3 .- - —C (W) f :-\ - .- c— YT (=)
- - \ toso - -
\ 5 D D -
~. e . T §
- - B ™
— To~--
3 — T~ o . .
-- o - es -~ -~
~mem=a. I teeedasea, au - S ma
y « _J  TUterense,,, —— - ..
e S AL 5 | P e -2t L LT > Y- - §~.
.......... -
| 2 | o 1 T g .
X A [+
| 16 n o4 128 256 51 1024 4 [ 16 3 IR 2 %A < 1024
a) 0)
AP \P — RO P
W - CRCLSCAN 1
19 2 - =Pty
- - CRO-1SMETI I -
94 \ 104 \ N eeeeas CRC-24-FOP
weveny CRC-14FC —— el
et o PO 9 ™~ — OO 24BLE
~——— - - — NS . =X
Teece - -~ — O (M=)
o ' s
besssssnss LTI T cssanadd -
IR HlLL LT TR ~va._

R i (T e | P e -—
< |‘ \ LTI PR Al ot TP assvavessee
. K | <

-
- -—
------~--- '

i

e
2 [ * J - - - &
4 3 6 i 64 128 <. s1 1024 J 8 6 12 & 6 €12 1024

B) r)

Puc. 3 mokassiBaeT, 4TO (paKTOpmaabHbI K04 ycrynaer CRC-koay. Bmecre ¢ TeM pa3HOCTD

OII€HOK X DHepreTm4yecKmx BI)II/Il"prI_Heﬁ APOWH =AP, —APFC YMEHBIIAETCA 110 Mepe yBeande-

CRC
HUs AAVHBI nHpOopMalnoHHoit yactu k. Tak, npu k=1024 un p, = 107 AP~ <1.3360b aas
r=6, AP <1.1210b aaa r=8, AP <1.8890b aas r=15, AP <1.92005 aasa r=24. 3a-
MeTUM, 4TO OLeHKYy AP.. MOXHO BBIIIOAHUTH DOAee TOuHO, ecan Aas k >log, M! onpeaeants
3HaveHus f,, (i ), IPUBOASIINE K KOAAMSUAM, a Aast k <log, M! — sHavennst f, (i ), IIlepeBoA-
sIIMe paspelleHHyI0 KOMOMHAIMIO IIPOBePOYHOI YacT! B pa3pelIeHHYIO (MAM XOTsI Obl M-
HIIMaAbHOE PaCcCTOSAHME XOMMUHIa MeXAY HUMM). Y AydineHue oneHkn AP, ., a TakKe IOBbI-
meHne 9(PpQPeKTNBHOCTY OOHapy>KeHMsI OIIMOOK B KaHale CBsA3M (PpaKTOpPMaAbHBIM KOAOM
SIBASIIOTCS HaIIpaBAeHIeM AaAbHeNIINX MCcCAe A0BaHUIA.

3. PakTOpMaABHBIN KOA CAMOCUHXPOHU3UPYIOIIUIICA 1 He TpeOyeT Haanuus (pAaara AAsI IIUK-

AOBOVI CMHXPOHM3aLMN. DTO CBOIICTBO OOYCAOBAEHO TeM, UTO CUMBOBI {0; 1., M —1} BCTpe-

11
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4aloTcA B IlepecTaHOBKe POBHO IO OAHOMY pas3y, a UX cymMMa pasHa o =0,5M (M —1). ITosTO-
MY AAVHY IPOBEPOYHOI 4acT (paKTOPUaAbHOTO KOAA 7. MOXKHO yBeAMIMBATh Ha AAUHY (aa-

ra, COXpaHss HeM3MEeHHBIMU AAMHY MH(OPMAIIMOHHON YacTy U O0IIyIO AAMHY Kadpa (¢ yue-
ToM (aara). Aast 5TOro caydyast Ha puc. 4 rpejcraBAeHbl IIPYMephl 3aBUCUMOCTeNl OIleHOK AP
ot k B pesyabrare npumMenenust gaxkropuaasHoro koaa u CRC-koga ripu p, =10~ u pasmepe

(paara B 8 Our.

Puc. 4. rpa(l)I/[KI/[ 3aBUCUMOCTEN OITEHOK DHEPTeTUYIECKOTO BRINTPHIINA OT AAVIHEBI I/IH(l)OpMaLU/IOHHOI?I

—1072 = — . — —
vactu ipu p, =107 ma) 1 =7, 1, =15;06) 1, =16, 1, =24

_\"‘ — v CCMNE BT - e CRCO6-DECT
2 - CRC-T - o CRC6-0CITT
- Py - severs CROIB-BINM-ANS

\ — CRC-16-CMDA D0

| AL LTI . J (W4 = (MLl
64 L tttverena, — (W)

Ve
O ——— :
“\7\\ -----.......-.....-:m‘..h.‘\.n
« =& el ot N o Nde s &
b . \ Q”"'-
““.""'-\--.‘\\ \
"""""" e T
rranen - -
" -

2 k 3 -

4 B 16 3 4 1 56 5 1024 4 B 1€ 3 4 1 56 5 1024

a) 0)

Puc. 4 moxaspiBaeT, YTO yBeAnyeHue AAMHBI IIPOBEPOYHOI YacTy (paKTOpMaAbHOTO KOJa 3a
cyeT (paara IMKAOBOM CMHXPOHM3AIUA IT03BOASIET MOBLICUTH D(PPEKTUBHOCTL OOHapy KeHMs
ommbOK M eime Ooaee NpUOAM3UTLCA K dHepreTnmdeckoMy Bomrpeinry CRC-koga (mpnm

k=1024 u p,=10" AP, <0.38405 AASL Tope =7, 1, =15; AP, <0.81105 A4S 1. =16, 1, =24),

a B HEKOTOPBIX CAy4asX U IpeBeIcUTh ero (cM., K npumepy, CRC-16-DECT u FC (M=8), rae
AP ~=-1.08905).

omH

4. Vlcioap3oBaHue CBOJCTBa CaMOCHHXPOHM3AIMM (PaKTOPMaAbHOIO KOAa MCKAIOYaeT BO3MOXK-
HOCTb COBMECTHOI1 pa0OThI aDOHEHTOB, y KOTOPBIX OpraHM3alus Kajpa COOTBETCTBYET 1310-
JKEHHOMY BBIIIIe CIIOCO0Y, ¢ aDOHEeHTaMM, IMEIOIIVIMY CTaHAAPTHYIO CTPYKTYpPY U OpraHmu3sa-
LMIO Kadpa (coAeprKalliero Mapkep Hadala 040Ka). DTO 0OCTOATeALCTBO CO34aeT BO3ZMOKHOCTD
Ha IIpeAA0>KeHHOI OCHOBe OpraHM30BaTh 3aMKHYTYIO IPyIIIy (II0ACeTh) aDOHEHTOB B OTKPBI-
TOI1 CEeTHU.

4. 3axkaouenmue

ITocrpoenne cucremsr KLV Ha ocHOBe (paKTOpMaAbHOM CUCTEMBI CIMCAEHNS U UCII0Ab30Ba-
HIs B Ka4eCTBe KOHTPO/ABHONM CyMMBI IepeCTaHOBKM II03BOAsSeT 00eCreduTh KOMILAEKCHYIO
3anuTy MHGOPMAIUN: 3al[UTy OT HaBA3bIBAHNS AOKHBIX AaHHBIX, OOHapy>KeHMe OIMOOK B
KaHa/e CBA3M U 3alMUTy MHPOpMaIUM OT HeCaHKIIMOHMpPOBaHHOTO yTeHus. [Ipnu sTom noay-
YEeHHBIN KOA CAMOCUMHXPOHM3UPYIOIINIICS, a €T0 AAVMHA Y CKOPOCTh PeryAMpPYIOTCs UCXOAS U3
TpeOOBaHMI1 K CTOMKOCTY CYCTeMBI 1 CTeIIeHN ITOBBIIIIeHNS A0CTOBEPHOCTH Ilepejadln AaHHBIX.
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ABSTRACT

The purpose of the article is to identify key factors impacting the investment climate and investment attracti-
veness in Ukraine as well as the role of Multinational Companies on it in particular and on country’s Economy in
general. Key barriers of creating positive investment climate are classified. Recommendations on overcoming all
these barriers are suggested.

Keywords: investment; investment climate; multinational companies; national economy, direct foreign investment.

VMHBECTULIVIOHHBIN KAUMAT B YKPAVHE U POAb TPAHCHAIIVIOHA IbHBIX
KOMITAHUI B ETO ®OPMUPOBAHUN

PE3IOME

B craTne ompegeaensr kaiouepbie (paKTOPHI, BAMAIOIINE Ha MHBECTUIMOHHBIN KAMMAT ¥ MHBECTUIIVIOHHYIO
IIPUBAEKaTeAbHOCTh B YKpanHe, a TakXXe poab TpaHCHAaMOHAaAbHBIX KOPIIOPALii B 3TOM IIPOLIecce B 4YaCTHOCTU
U BO BAMAHME Ha PKOHOMMKY YKpamHbI B leaoM. KaaccnduimposaHs! KaloueBble Oaphepbl CO3JaHUIO TTO3UTUB-
HOTO MHBECTUIIMOHHOTO KAuMara. ITpeaaoskeHsl peKoMeHAaIuu 110 IIPeo0AeHIIO 9TUX OaphepoB.

KarougeBbie caoBa: MHBeCTMIINY, MHBECTUIIVIOHHBIV KAMMAT, TpaHCHaI[MIOHaAbHble KOpIOpalyy, HallVIOHaAb-
Hasl YKOHOMIKA, INPsIMble MHOCTPaHHbIE MHBeCTUL VL.

Introduction

With in pastdecadeemergingmarketsinnotimehaswonattentionandrespectofglobalinvestors,
multinational companies and western politics. During 1980 — 2000 the aggregated growth of
economies of those countries did not exceed the growth of economy of developed markets.
However, during the past 10 years the speed of economy development has changed rapidly:
aggregated average growth of emerging market has surpassed those of developed by 6pp[6].
Recent number of financial crises and recovery of economies have strengthened the gap of
macro and micro indicators. The reason for that was that the level of output in emerging mar-
kets has grown the pre-crisis one. Given the relatively low level of debtsof household, corpo-
rations and state regulation bodies, in the perspective their economic determinates seems to
have higher potential. There are some forecasts that project in full year of 2017 aggregated
GDP of emerging markets to exceed the aggregated GDP of developed markets ( based on
Purchasing Power Parity) and 700 million people on emerging markets to become middle class
within current decade[6].

In regards to Ukraine, during the last several years we’ve been observing significant decline
of economy as a result of many factors of previous decades. In particular, in late 90s the diffi-
cult financial status has worsened due to crises of 1997 in Asia and of 1998 in Russia[3]. And
even that awful trend has been impacted more by low quality level of economic policy and by
absence of political will to reform economy, tax system liberalization, etc. During 2000 — 2008
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prior to world finance crisis Ukraine had some boost in the development as commodity eco-
nomy. And as a result of that approach the country has faced 2009 collapse and following years
of stagnation due to bad market condition and inability to use non-commodity sectoral as de-
velopment platform[9]. In 2014 — 2015 Crimea annexation and fighting in the Eastern part of
the country has initiated chain reaction misbalancing all macro indicators: loss of 10% of GDP,
Hryvna devaluation and resulting from it inflation shock of +43% in 2015[13].

Today, the modern world was on the verge of rearranging of Multinational Companies, which
compete for new spheres of influence, markets, production and marketing, technology and
maximum possible profits. Globalization and internationalization of production and capital,
privatization, the creation of the world's political and economic organizations, liberalization
of trade in the post-on-site them in the center of modern economic development. That is why
the Ukrainian economy must build the world economic relations and to be open to them, but
so that it is not detrimental to the development of national producers and healthy competition
within the country.

Among key problems while attracting investments in the country, we believe the vital one to
be the absence of clear strategy of the State in regards to attracting foreign investments and
inability of legislative branch to support such strategy. At the same time, Multinationals from
developing countries define this part of the world as a “Future growth engine” and they are
ready to invest in Ukraine if the country ensures appropriate investment climate. Investment
climate directly benefits key socio-economic development of the country[6]. Positive environ-
ment supports resolution of social issues, ensures high level of employment, enables output
renewal, makes possible new technologies implementation. At the same time innovational
path of economy development is not achievable without attracting foreign investments. Con-
cluding the above said we can state that ensuring positive investment climate is of a strategic
topic for the state of Ukraine.

Article’s aim. The article is devoted to analyze attractiveness of Ukraine’s investment clima-
teand the role of Multinational companies in its formation.

Literature review.There are many works and studies that are concerned with problematic of
attracting foreign investments and creation of positive investment climate. Among them are
J.Danning, G. Riter, S.Thomson D. Shider and others. Also Ukrainian authors and scientists
have contributed to researches of the development of investment activities, they are O. Hera-
simchuk, T. Hrinev, B. Kvasnyuk, D. Lukyanenko, A. Omelchenko, A. Yatsenko and others.

Main material.In modern conditions of formation and development of the globalization of
economic systems different countries this concept can be seen as the process of international
economic development, which is characterized by a certain evolution steps and defines the
ways of the inclusion of the countries to the global economic system. At the same time it acts
as one of the requirements of the modern stage of world economy development, because even
the most highly developed countries solve the task of ensuring efficiency by means of inter-
national cooperation as a result the international division of labor. To date, the driving force
of globalization is the growth of competition, and that is why the greatest benefits from it
receive only industrially developed countries, which, of course, reflects the negative conse-
quences for developing countries or countries with a low level of the economy, though, and
take part in international division of labor and production, but by virtue of its capabilities may
not occupy an advantageous position in the world market of goods and services.[7]
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International companies as real actors in the international market its activities reinforce the
process of trans nationalization of the world economy, have a significant effect on the deve-
lopment of international economic relations. Sphere of activity of international companies dis-
tributed in almost all countries and types of economic activity. And expanding the scope of
activity of international companies, the complications of the nature of economic relations,
changing structures, priorities and qualitative content to the needs of consumers to signifi-
cantly influence the development of the world market.

Main types of international companies are: transnational corporations/multinational companies,
i.e. the national monopoly of foreign assets, manufacturing and trade sales activities which
transcended one country; According to the statutory documents of the business activity of such
companies by means of the formation of them affiliates, subsidiary companies, which can take
the form of mixed companies with mainly national participation; multinational corporation —
international corporations, which bring together national companies in a number of countries on
the production and the scientific and technical basis. Transnational corporations are the most
efficient form of organization of international business, because:

- first, are competitive on the markets of individual countries and on the international market;

- secondly, this form of business organization allows to make enormous profits, expanding
markets, as well as to manage production capacities and to respond quickly to changing
market conditions due to the differences in different regions;

- thirdly, there is no global concept of national or regional boundaries: relations speciali-
zation and cooperation are established and developed between enterprises, which are lo-
cated in different countries, but belong to the same corporation.

The most powerful multinationals are located in the United States, the European Union and
China. However, the increasing development of acquire TNK such newly industrializing co-
untries like South Korea, Brazil, Mexico and Hong Kong, due to the introduction of these States
strategy application of competitive advantage[12].

Of the 500 most powerful international (trans-national) companies (TNCS) 85 control-rate 70% of
all foreign investments Multinationalsare not presented in all sectors. The majority of transna
tional corporations accounted for oil, chemical industry, automotive and electronics. This is
due to the fact that in these areas easier, cheaper to build an international industrial association.
These 500 powerful corporations implement 95% pharmaceuticals, 80% of all production of
electronics and chemistry and 76% of production engineering (manufacturing sector). More
than half, namely 60% of international companies employed in the sphere of production, 37%
in services and 3% in the mining industry and Agriculture [12]

The Ukrainian economy is interested for foreign investors primarily by naturalresources and
cheap labor force. As well as the possibility of conquering new and large market of products
and services and participation in privatization, especially the strategic objects. Significant fo-
reign capital came into the country through investment from Multinationals, and first of all from
Food&Beverages producing companies, as seen from table 1.

Table 1. Key Multinational Companies Investing in Ukraine [13]

INVESTING COMPANY | AMOUNT INVESTED, MIO USD INDUSTRY
PepsiCo (USA) 250 Food&BeveragesProduction
Kyivstar GSM 240 Telecommunications
CocaCola (USA) 230 Food&BeveragesProduction

16



Ukraine’s investment climate and the role of multinational companies in its formation

McDonalds (USA) 100 ReadytoServerestaurants
Cargill (USA) 85 Agro

Nestle (Switzerland) 41 Food&BeveragesProduction
Sunlbev 40 Beer&nonalcoholproduction
BAT (UK) 35 Tobacco

TetraLaval (Sweden) 8 Packaging

Multinationals are able to contribute to the modernization of capital-consuming production
and the improvement of the General level of corporate management, provide some economic
guarantees. Ukrainian partners through their channels can gain a foothold in the traditional
markets for product sales and new.

But, as mentioned in the introduction Ukraine has faced a series of crises with apogee impact
of all macroeconomic indicators in 2014-2015. At the same time 2017 showed some recovery
and stabilization of key macroeconomic indicators though far from pre-crisis level. (chart 1)

Chart 1. Key Macroeconomic indicators of Ukraine’s Economy [11]
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The declining trend also is seen in Foreign direct investment in Ukraine, again with some re-
covery in 2016. (chart 2)
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However, it is worth mentioning that during 2014 the level of Foreign Direct Investment has
declined by 10 times[13]. That fact became unprecedented not only in Ukrainian history but
also in comparison with neighbor countries. And despite growth in 2015 ($2,96Bn) and in 2016
($3,8Bn) it is still far from level of 2012 ($8,4Bn)[13]. At the same time, there is no reason to
project significant growth of direct foreign investments (FDI) in Ukraine. First of all, historically
the majority share of direct foreign investments into a country directed towards energy sector
(that is being more attractive in Azerbaijan, Kazakhstan and Russia) in which Ukraine objec-
tively does not have substantial advantages. Second of all, Ukraine is has limited potential of
such a source of direct foreign investment attraction as privatization. The Ministry of economic
development of Ukraine evaluates the need in direct foreign investments for structural reshape
of the country’s economy at the level of 150 — 200 billion US dollars and annual need of 20 billon
US dollars. With estimated level of FDI in 2017 at 3,0 billion US dollars it is not enough even
to revert the trend.Expert from World Bank evaluated that to reach the level of developed co-
untries such as USA the economy of Ukraine should get 4 trillion US dollars[4]. Thus, actual
volumes of direct foreign investments in Ukraine are meager compared to necessity. Therefore,
Ukraine needs new tools and mechanisms for attracting direct foreign investments as well as
enhancement of investment climate. Insufficient investment in the Ukrainian economy spin-
ning in a way of technological gaps in production, the growing deterioration of the fixed assets.
Instead, Ukraine is increasingly given its fuzziness of investment strategies, and the opacity
of the process of discussions and the formation of investment and innovation development
priorities of the national economy hinders the adoption of objective goals and the directions
of the policy weakens the public legitimacy of Government policy in this area. Therefore, at-
tention should be focused on ensuring the reduction of the tax burden, expanding the tax base,
improving tax administration practices and stimulate the innovation of investment activity.
The obstacles for implementation priorities of formation investment climate have structural
nature are spread across many components, such as: legal, economic, scientific, technological
and financial.

The key characteristic features that decelerate improvement of the investment climate, are:

1. Absence in Ukraine of a sustainable strategy and the nationwide action plan, which is ac-
ceptable and followed by all political "teams" and is aimed at ensuring all subjects of eco-
nomic relations of equal economic rights and duties the implementation of financial and
economic activity;

Limited capacity of attracting FDI in Ukraine through the privatization of state enterprises;
Overcomplicated regulatory norms and the complexity of the tax system;

A substantial tax pressure. The rate of income tax (25%) There are higher than in many
countries of Central and Eastern Europe;

5. Inability of mechanisms to ensure rights and freedoms of the market of investors, as well
as the low level of protection for investors;

6. The low level of effectiveness of legislation on corporate governance, which causes conflicts
and confrontations involving law enforcement authorities, blocking the activity of enter-
prises, the creation of social tension. In particular, one of the key concerns is opacity of the
registration system and the possibility of distorting information about the shareholders,
capital dilution as a result of the additional emission of shares, blocking the holding of
meetings of shareholders, etc.;
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7. The negative international image of Ukraine, which was formed as a result of the absence
of a mass of "successful" investment stories, which could serve as a means of advertising
the national investment climate and with uncertain status of Crimea and fighting on the
east.

One of the main components of the formation of the favorable investment climate is ensuring
the availability of loans to borrowers by lowering their value. Socio-political instability is one
of the main factors, which hampers investment activity. The rivalry of various interest groups
and political forces around economic reform (its scale, the pace, the order, etc.) is not conducive
to the creation of the necessary conditions for the functioning of a reliable system of regulation
of this activity for active involvement of foreign the investments necessary to achieve the sta-
bilization of the economic environment and above all is a complex legislative acts regulating
entrepreneurial activity, fatigue with the involvement of foreign capital. Now, most investors
(existing and potential) mainly is a minor investors who are looking for a quick profit. Repu-
table investors that Ukraine needs and could potentially attract, waiting for a significant im-
provement in the investment climate.

Among the main factors that hinder the improvement of investment policy, you can specify
the following;:

¢ the orientation of the Ukrainian Government to attract financial resources mainly from
international financial institutions (IMF, IBRD), which leads to underestimating the need
to stimulate the action of private foreign investors;

* the dominance of Government policy and the impact on her political and economic gro-
upings, to receive not economic profit but rather rental income that stimulates the closure
and cause negative attitude towards "strangers": both national and foreign investors;

* in government agencies and at the regional level of management kept the Division of in-
vestors on "their" (domestic) and "strangers" foreign; od-as if it is clear that today from
bureaucratic arbitrariness suffer as the first and the second.

Conclusion

The participation of Multinationals in developing joint mutually beneficial economic policy

is a more effective means of establishing relations of the country with TNC than protectionist

policy;

— opportunities for Multinationals on attraction of foreign capital to help reduce the unemp-
loyment rate in the host country, the positive impact on moving large production resources;

— the need to carefully approach the directions of Multinationals’ investment activity in the
host country, encouraging the inflow of foreign investment in the priority of the national
economy sector and limiting in the strategically important for the economic-effective country
industry;

- all relations with foreign investors, Multinationals must be clearly spelled out in the inter-
national agreements and legal regulations of the host country: Multinationals primarily
comes from its own benefits, and then adapts to the requirements of the State.

The main directions of improving the investment climate in the country should be:

- to form of favorable investment image through organizing and participating in internatio-
nal exhibitions, fairs, investment projects, publications in international print publications
of the respective profile;
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- to promote investment in infrastructure (investment funds, accounting and insurance com-
panies);

- to improve of information support of foreign investors about potential investment oppor-
tunities;

- to develop and submit of proposals to the higher bodies of State power of Ukraine on im-
proving State regulation of the scope of foreign investment;

- to support for small businesses, since small and medium-sized businesses allow the use of
investment potential of territories, to create a competitive market environment, quickly react
to consumer needs and market situation, net the activities are oriented at the regional and
local specifics;

- to promote the development of the stock market to enhance the participation of foreign
investors in privatization processes, in particular through the implementation of portfolio
investments.

Vital tasks of State policy is a quality audit of the current system of forming and maintaining
the investment climate of Ukraine, a strategic analysis of the development priorities of the
national economy, as well as the identification of the factors that determine ineffectiveness of
legal acts that are accepted in order to maintain a favorable investment climate in Ukraine.
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ABSTRACT

One of the methods for solving mixed problems is the classical method of separation of variables (Fourier
method). When boundary conditions of the mixed problem are irregular, then generally speaking, this method is
not applicable. In the present paper, we use the method of finite integral transformation to the solution of mixed
problems for parabolic equations with a control and with irregular boundary conditions. The analytic representation of
the solution of the considered problem is obtained.

Keywords: Classic solution, finite integral transformation method, control equation, irregular boundary
condition.

INPUMEHEHWSI METOAA KOHEUHOTI'O MHTETPAABHOTI'O ITPEOBPA30OBAHVSI K PEINEHNIO
CMEIIIAHHBIX 3AAAY A5 TIAPABOAVNYECKNX YPABHEHU C YIIPABAEHUEM

PE3IOME

OaHMM 13 METOA0B pellleHns, CMeIaHHbBIX 3a4a4 ABASeTCsA KAaCCUIecKnil MeTo , pa3jeAeHns mepeMeHHBIX
(MeToa Dypne). Korga rpaHmyHbIe YCAOBUSA CMEIaHHOM 3aJa4ll HEPEeTYAbAPHBI, TO, BOODIIe TOBOPsI, BTOT METOJ,
HeIIpuMeHNUMBI. B HacTosmeit paboTe mpuMeHseTCs MeTO/, KOHeYHOTO MHTeTPaAbHOTO MpeoOpa3oBaHms K perlre-
HUIO CMeITaHHBIX 3a4a4 A4 ITapab0AMdecKuX ypaBHeHNI C yIIpaBAeHNeM I C HepeTyAbAPHBIMI TPaHIIHBIMU yC-
aoBusaMu. IToaydeHO aHaAUTIYECKOe ITpeJcTaBAeHIe pellleHs] paccMaTpyUBaeMOli CMelllaHHOI 3ajaull.

Karouesble ca0Ba: Kaacciyeckoe pellleHne, MeTo4 KOHEYHOTO MHTerpaabHOTo IIpeo0pa3oBaHILs, ypaBHeHIs
C yIIpaBA€HIEeM, HepPeryAbspHOe TPaHNYHOEe YCAOBUE.

IDARSETMO DAXIL OLAN PARABOLIK TIP TONLIKLOR UCUN QARISIQ MOSOLONIN
HOLLINO SONLU INTEQRAL CEVIRMO® METODUNUN TOTBIQI

XULASO

Qaris1q masalalarin hall tisullarindan biri klassik dayisenlerine ayirma tisuludur (Furye tisulu). Serhad sertlori
geyri-requlyar olduqda bu tisul, iimumiyystls, tatbiq oluna bilmir.

Bu isde idarsetma operatoru daxil olan parabolik tip tanlikler {iciin qeyri- requlyar sarhad sortli qarisiq me-
salanin hallina sonlu inteqral ¢evirma metodu tatbiq olunur. Baxilan masalanin hallinin analitik ifadasi almnir.

Acar solar: Klassik hall, sonlu inteeqral ¢evirma metodu, idarsetma daxil olan tenlik, geyri-requlyar sarhad
sortlori.

1. Introduction

Find then classic solution of the equation

(thj—z(x,ngu—f(x,t):v(x), O<x<l, O<t<T, (1.1)
RN o? o
Z(x,@():a(x)&(z+b(x)@(+c(x),

satistying the integro-differential "boundary" conditions
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1 1 1 - .
Vi(D,,D =Y {a}'n) D/DJ u(x,t)/ o+ B D{DJ u(x,t)/, 4+
n=0 j=0
1 = -
+I7$(@DJD&KXJXR}=¢KU, O<t<T, i=12 (1.2)
0

the initial condition

u(x,t),_, = fi(x), 0<x<i, (1.3)
and the finite condition

u(x,t)_; = f,(x), 0<x<1, (1.4)

where u=u(x,t) is the sought-for continuous classic solution; V(X) is the sought-for conti-

nuous control, a(x),b(x),c(x), f(x,t),y}? (X), ¢ (1), f,(x), are known functions; T (T > 0), ONy-10)

inrFin

are known numbers.

1°. Let equations (1.1) be parabolic in I.G. Petrovsky sense, i.e. let Rea(x) >6,, x<[0,1], where
O (50 > 0) is some number.

20. Let a(x) e C™2([0,1]), b(x) e C™*([0,1]), c(x) e C™([0,1]) -

3. Let ) eC([01]),i=12; j=0Ln=0.1.

In conditions 20 and 3°, m(m > 0), ¢(q > 0), are some integers (see remark 2.2).
4. Let f,(x) e C([01]), @ (t) eC([0,T]), (i =12), f(x,t) eC([01]x[0,T])

From constraint 1° it follows that

—%+45Sarg a(x)s%—45, xe[0]], (1.5)
where 5(0 <5< nj is some positive number.
8

For solving problem (1.1)-(1.4) at first we a priori assume that the continuous control V(X) is

known and find the explicit expression of the solution of mixed problem (1.1)-(1.3) (see the
below formula (3.10)). Substituting this solution in finite condition (1.4), we find the sought-
for control V(X) .

Definition 1.1.It is said that the function U =U(X,t) is a classic solution of problem (1.1)-(1.4), if
a, : the function U(X,t) is continuous for 0< x<1,0<t<T.

a,: the function U(X,t) for 0<x<1,0<t<T has a continuous derivative of the form

au(x,t) du(xt) .

x o oxt
85: the functionU(X,t) for 0< x<1,0<t<T has continuous derivatives of the form
ou(xt) ;

ot
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a,:if aff) # 0, then auétXt) eC([0,a]x(0,T)) Wherea(0 <a <1) is some number;

if pll) %0, then a“(atx’t) eC([L-a]x(0,T)),

if o) 20, then U _ (10 41, (0.7y), 20D

ot o © C([0,a]x[0,T));

if B0 0, th d%u(x,t) o1l au(x,t) ol ,
if g’ # 0, then ot eC(l-a] (O,T)),iax eC(l-a1x[0,T));

if yl((i)) (X) is not identically equal to zero,then U(Xt) _ c([02]%(0,T)),
ot

if yl(il) (X) is not identically equal to zero, then o%u(x.) eC([011%(0,T)),
oxot
ou(x,t)

o € c([o1x[0,T)),

ds : the function U (X, t) satisfies equalities (1.1)-(1.4) in the ordinary sense.

2. Parametric problem

For solving problem (1.1)-(1.4) as first we solve the following parametric problem

(Z(x,(i(j—/lzjyzy/(x), xe(0,), 2.1)
V. (f,d)y =y, i=12, (2.2)
dx

Where y/(x) € C([0,1]),7; are some numbers, A -is a complex parameter.

Here and is the sequel, unless otherwise stipulated, we assume
JeR, z{z:z >R, [arg/ sZ+5},

where 0 is from (1.5), R is a rather large positive number.

Denote by 8, (x), (i=12) the roots of the characteristical equation [1, 8-10], covresponding to
(2.1), i.e. let

0,() =6,(x) =—Ja()2 exp(_plarg a(x)}

2

According to [1, 8-10], [3], under constraints 2° and a(x) =0, X € [0,1] there exist the functions
9 () €C*[01]). s=0,m, g;o(x) %0, xe[01],

that for the functions

yim<x,z>zexp[ﬁ 0 (f)df][gm(ijgu<x>+...+iﬁ%(x)}
it holds
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(Z( (;jj j'ijlm(x /1) exp(lj@(f)déJElm(X)l XE[O,].],I:]_,Z

A(A #0) is any (complex) number, C([0,1]) > E,,, (X) is some function.

In [3] in domain R s the fundamental solution P(x,&, 1) of equation (2.1) is constructed in the

form

P(GEA) = Py(X,£,2) + [ Py (6, DNC7, &, )b, 23)
0

(h(x, &, A) -is a sought -for kernel), where

Py (x,&,4) = A (\);\'//2?2)@ A1), for 0<E<x<l

Po(x,&,4) = yzm(\jvﬂ()glz)@ A) a’(&), for 0<x<£&<],

Wi (€, 4) = Yin (§ A Y'om (654) = Yo (£ A) Y1 (€, 4),

and using fundamental solution, under constraints 1° and 2° in [3] it is proved that a homoge-
neous equation corresponding to (2.1) has the system of fundamental particular solutions
Vi (X, 1), (1=12) that together with first order derivatives are represented by the asymp-

totic formulas

ds ds .

o NOA) = 5 Y () + B (%, )
X dx

;' SS Y, (X, A) = exp( zj 0. (.§)ng —Vom (X, A) + ES) (X, 4), s =01, (2.4)
X

where Ei(rz) (X, ) are some continuous functions with respect to X €[0,1] and analytic with

respect to A € R5 and the following estimations hold:

ES(x, /1)\ é|2]x),

‘E(S) (x, /1)‘ exp(—e\l\(l X)),

v (x,2)|<C exp(—s\/l\x),
|y, (X, 2)| < Cexp(—¢|4(1—X)). (2.5)

Here and in the sequel, by C and & we denote different positive numbers (concrese values of
which are not important) independent of X €[0,1] and 4 € R;.

Remark 2.1. In the classic papers [1-8], the methods used by them compelled them to know asymptotics of
the system of fundamental particular solutions of a homogeneous equation with respect to A along the
direction of A - plane and because of that, on the roots of characteristical equation they imposed the
constraints:
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(A): the arguments 0, (x) and arguments of their differences ¢, (x) — 0,(x) are independent of X.

For equation (2.1) constraints (A) reduce to the assumption
(B): a(x) = aP(x), where P(x) > 0, « — const for x e[0,]-

Unlike classic papers [1-8],in the present paper (and in [3]) constraints (A) are not imposed on
the roots of the characteristical equation and therefore fulfilment of constraint (B) is not sup-
posed.

Expanding the determinant (determinator of the Green function)

A(A):L\//l(yl) Vl(yZ), 2.6)
2(Y) Va(y2)

we have

A(A)=Q(A) + E(4), (2.7)
where

Q) =gl + asl” +..+ ag ;LKlﬁ

E(1)= o(/lKl_sj, 2.8)

K(K > 0)is some integer.

Note that the number K contained in (2.8), may be taken rather large (i.e. for A(4) one can ob-
tain sufficiently exact asymptotic representations) if the numbers M (from 2°, and g ( from 3°)
are rather large.

Definition 2.2. It is said that boundary conditions (1.2)(or (2.2)) well-defined right if at least one the
numbers O, Og ,...,0g_ , ( from (2.8)) is non-zero.

If boundary conditions of the spectral problem are regular in Brikhoff - Tamarkin - Naimark
- Rasulov’s sense, then they are well-defined in the sense of our definition. But the inverse
statement is not true.

Show this on the following examples

y"_izy = l//(X), Xe (0,1), (29)
y(0)-2y(1) =0,
y(0) +y'(0) +2y'(1) =0 (2.10)

If we take system of fundamental particular solutiouns of a homogeneous equation correspon-
ding to (2.9), in the form y, (X, 1) = exp(—4X), Y, (X, 1) = exp(4x), then the denomination of the
Green functions of problem (2.9)-(2.10) will be

A(1) =2e" —61—2e".

Hence it is seen that boundary conditions (2.10) for equation (2.9) are regular in the sense of
Brikhoff, Tamarkin, Naimak, Rasulov. It we take the system of fundamental particular solutions
of homogeneous equations corresponding to (2.9) in the form (2.4), i.e.,
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Y1 (X, 4) =&xp(=1Ax), ¥, (X, 4) = exp(-A(1- X)),

then the denominator of the Green function of problem (2.9)-(2.10) will be (2.7)( the Green
function itself of the parametric problem is independent on the choice of the system of funda

mental particular solutions), where Q(1)=2,E(1)=-61e™* —9a-24 _ O(lsj’ LeRy( Sis any
A

natural number)that indicates well-poseduess of boundary conditions (2.10) in the sense of

definition 2.1.

Let condition (2.2) contain only the integrals, i.e. for example, let
1

Vi(y) = [Ki () y(x, A)dx=y;, i=12, (2.11)
0

5°. Let K, (x) € C([0]) @ = K, (0)K, (1) — K, (DK, (0) # 0.

Then we have
Vi(3h) = [ Ky () exp(-Ax)dx = 2K, (0) — Le K, () + L [K e =L K,0) + o(l}
i 17— 0 i ﬂ, i ﬂ, i 2 : i 2 i /12 !

1 1 1 _ 1%, 1 1
Vi(y,) = £ Ki () exp(-A0-))dx=~K; () - e 'K, 0) -+ K 09004000 =2 K,0) +o(?j;

therefore from (2.7) we have

Q) = % E(1) = o(jzj.

Consequently under constraints 5°, for parametric problem (2.9),(2.11) "boundary conditions"
(2.11) are defined by our definition.

6°. Let boundary conditions (1.2) (and (2.2)) be well defined.

Further, let among the non-zero numbers g, & ,...,Qg_k (from (2.8)), with the greatest index

there exist Qg_y, -

Remark 2.3. It is approriate to take in condition 2°the number m and in condition 3° the number q so
least at which forQ(/I) (from (2.8)) it holds

Q1) =ﬁa6,m. (2.12)

Using (2.12), for rather large R, from (2.7) we have

A(A)|= ;aG_M \i (2.13)

i

Inequality (2.13) shows that A(1) #0 forA € Rs . Therefore, according to [1,8-10] and [3], it
is hold following

Lemma 2.4. Let constraints1°,2° and6® be fulfilled. Then, for A € Ry and w(x) e C([0,1]) parametric
problem (2.1), (2.2):

i) has a unique solution y(x, A),,
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ii)this solution is an analytic function with respect to A € Ry,

iii) the solution Y(X, 1), is represented by the formula

1
(%, A) = [G(X,& Dy (£)dE +5(X, 4,71, 7,), (2.14)
0
where
G(x,&,4)=P(x,£,4) +G;(x,&, 1),
0 Yi(%:4) Y (%, 4)

G2 =5 S MPOED ) Valya) |
(PS4 Vo(yi)  Va(Ys)
0 yl(X,ﬂ) yZ(X’ﬂ)
——=n Vily)  Vi(y,) | (2.15)
A(A
()_72 Vo(y)  Va(Y,)

Using (2.5) and (2.13) from (2.15) we get the estimations

O(X, A, 71, 72) =

G,(x,&,2)| < C|A|" [exp(~|2]x) + exp(—&|2|L - X)),
606 2,72, 72) <CAI" (] + 72 Mexp(=£l2]x) + exp(-zl2|a - )], x.£ €[04], 4 <R, (2.16)
where N is some (integer) number, C is a constant, independent of X,& €[0,1] 41 € Rsand

Y1:V2-

In [3] the following theorem on inversion formula was proved by the fundamental solution
P(x,&, 1) from (2.3).
Theorem 2.5. Let constraints 1° and 2° be fulfilled. Then for any absolutely continuous functions

w(X) on [0,1] it holds the following inversion formula

o [dA[P(E Ay (x)dE =

(25 + Z]ﬁ 4 0

whereL is an infinite smooth line in R, whose rather distant part coincides with continuation

w(x), forS=10<x<1, (2.17)
0, forS=0,-1-2,..,

of the raysarg A = i(z + 5), moreover in (2.17) the integral along the lines L is understood in

the seuse of prinspal value.

Taking into account estimations (2.16), by the method stated in [3], we easily prove the follo-
wing
Theorem 2.6.Let constraints 1°,2, 3°%and6°be fulfilled. Then for any functionsy (x) e C([0,1]) and

arbitrary numbers 1 and ), it holds the following invertion formula

1
[2°dA[G(x, & A (¥)dE=0, 0<x<1 (2.18)
4 0
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[A°6(x,4,71,7,)dA=0, 0<x<1, (2.19)
Z

where S -is any integer, L -is from theorem 2.1.
From Theorems 2.1 and 2.2 we obtain the following

Theorem 2.7.Let constraints 1°,2° 3%and 6%e fulfilled. Then for any absolutely continuous functions
w (X) on [0,1]it holds the following inversion formula:

[ AdA[G(x, & A () =

) {y/(x), for $=1,0<x<1, (2.20)
(25 + ’;jﬁ 0

0, forS=0,-1-2,...,

where L is from theorem 2.1.
In [3] the following theorem on inversion formula is proved.

Theorem 2.8. If the function ¢(t) is continuous for t > 0, then it holds the following inversion formula

221
: [A@,(t, )dA = (1), (t>0), (2.21)

_(25—’2’)\/14

Where @, (t, 4) is from (3.1), L is from theorem 2.1.

3. Solution of the mixed problem

Let the sought-for continuous control V(X) be a priori known and problem (1.1)-(3.1) have the
classic solution U = U(X,t). Applying to (1.1)-(1.2) the finite integral transformation [3]

gZﬁ(t,/i)Ej'exp(}Lz(t—r))(o (r)dr, (0< B <t <T), (3.1)
B

(A is a complex parameter ), we have

[Z(x,;xj—ﬂzjﬁﬂ(x,t,/l) —u(xt) —exp(A2 (t— B))u(x, B) —

- Fﬂ(x,t,A)Jrjz(l—exp(/lz(t—,B)))v(x), 0<x<1 0<fB<t<T, (32)
Vi(2, D)4 (xt,A) =wis(t, A) -V (t), 0<B<t<T,i=12, (3.3)
where

1 . 1
Vip(tA) =35t 2) +exp(2(t - B)2[@Du(x. B)/ (o + AUDIX B/ s+ [ 100D, )|,
n=0 0

V.0 = e DI/ o + AIDKY/, +}yf;)<x> Dlu(x,t)dx |
n=0 0
According to lemma 2.1, by formula (2.14) from (3.2), (3.3) we have
0, 04t,2) = [0, £ AU(E O ~p(2: (= AU, )T, (6L )+ (-2 (= ADU)0E +

+O(X%, Ay 5 (6 A) = Vi (1), o (t, 2) =V, (1)) (3-4)
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In (3.4), as # — +0, , passing to limit and using initial condition (1.3), we get
1 ~

0y (61, 2) = [G(x,&, (&, 1) —exp(#t) f (&) — fo (&1, 2) +
0

+ ;le - eXp(lzt))V(é)}df + (X, Ao (6, 4) = Vi (), 1720 (8, 4) = V5 (1))

Therefore,

Uo(x,t,4) = }G(X, &, (S, 1)dE +6(x, 4,vy (1), v, (1) =
0

= /1121— exp(/lzt)):[G(x,f, AN(E)AE + F(x,t,4), xe[01],t€[0,T], L€ R;,

where

F (Xt A) = 5(X, A,y (t, ), w0 (t, A)) — ie(x,g, Dlexp(20) 1,(8) + T (&1, 4) e
Multiplying the both parts of (3.6) by 4 and integrating in lines L, we have

[ Al (x,t, A)dA— | /m} G(X, & AU(E,1)AE +[A5(X, A, v, (1), V, (1))dA =
£ L 0 L

_ j{j(1—exp(/lzt))}G(x,é.i)V(é)dé+iF(X,U)}di-

According to formulas (2.19), (2.20), (2.21) for 0 < X <1, t > 0 we have

[26(x, 4, vy (t), v, (t))dA =0,
| M}G(x, EDU(E D)dE = —(g + ZJJ\/—_lu(x,t),
V4 0

[ 20, (x,t, 2)dA = (72[— 25jﬂu(x,t).
L
Taking into account (3.9) from (3.8), we get
1 1 1
u(x,t) = T £ {,1 (1 - exp(/°t)) i G(x,&V(E)dE + AF (xt, z)}dx,

O<x<1l O<t<T.

Thus, we established the following

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)

Theorem 3.1. Let constraints 19,20, 3°,4%and 6° be fulfilled. Then, if problem (1.1)-(1.3) has a unique

solution, this is a unique solution and is represented by formula (3.10).

Substituting (3.10) in finite condition (1.4) for determining the unknown control we get Fred-

holm’s second order integral equation
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f,(x) = m/lfl £ {j (L—exp (2T ))iG(x,f, V(E)DE + AF (X, T, A)}di, 0<x<L1. (3.11)

Because of restriction on the paper’s volume, we don’t give investigation of the solution of
equation (3.11).

Solving equation (3.11), we find the unknown control and according to (2.20) we have

1
[ id&jG(x,f,A)v(é)dgf:O, 0<x<l. (3.12)
0

£

Taking into account (3.12) in (3.10), we get
u(x,t) = f J'{—exp(/lzt)jG(x E,AV(E)AE + AF (xt, A)}

O<x<1l O<t<T. (3.13)

Improsing restraints on rather smooth ness of the functions contained in 3° and 4° and using
the inequality

‘exp(/lzt)‘ <C exp(— A" tsin 25) leld (3.14)

by the method stated in [3], it is easily shown that the function U(X,t),, determined by formula
(3.13), is the solution of problem (1.1)-(1.4).

Remark 3.2. In (3.13) when substituting Z = 22 the obtained image of the £ line from the Laplace
straight line and advantage of the differs £ from the Laplace straight line is that according to inequality
(3.14), in (3.13) the integrand factor (J°t) for t >0, e £ 2| > oo, decreases exponent tially, and

this allows easily to justify convergence of the integral in unbounded lines £ .
4. Model problem
Problem statement. Find the solution of the equation

2
N _OU ., \(x), xe(0),0<t<T, (4.1)
ot ox®

with the unknown control V(X), satisfying the boundary conditions

u(xt), _, =0, uxt _, =0 0<t<T, (4.2)
initial condition

u(x.t),_, = L(x) 0<x<1, (4.3)

and finite condition

u(x b)), = f,(x) 0<x<1l. (4.4)

All constraints of theorem 3.1 are fulfilled for problem (4.1) - (4.4) , and according to formula
(3.10), we have

() =~—— [ ]S, A)[exp(ft) (&) + 5 @00 —1)v(5)}d5,
IN—Lls 0
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O<x<1 O<t<T. (4.5)

As boundary conditions (4.2) are regular, then according to [3] from (4.5), we have
t 1

u(x,t) =—¢,4[G(x,¢, i){exp(ﬁzt) f,.(&)+ ya (exp(1?t) —1)v(§):‘d§,
0

O<x<l O<t<T, (4.6)

where ¢,/(4,...) denotes a total residue, [2], from y(4,...). Calculating these residues, we have

n 1 00
u(x,t) = 2> exp(—k*z’t)sin kzx| f,(&)sin knddé +23" 21 =
k=1 0 k:]_k T
1
x (1—exp(—k 7)) sin kax[v(&)sinkzdd&, 0<x<1, 0<t<T. (4.7)
0

Substituting (4.7) in finite condition (4.4) we have
0 1 1

f,(x) =23 sin k:rx[exp(—kznzT) [ £,(&)sinkrde + I(Z% 1—exp(-A*7°T)) j v(&)sin k;z'é’df:|, (4.8)
k=1 0 T 0

On the other hand, using expansions of functions in. Fourier series in sines ([4], p.445), we get

£, = 23" sinkax] £,(@)sinkradé, 0<x<1, (4.9)
0

k=1

From (4.8) and (4.9) we have

1 2_2 1 1
£V(é)sin krddd = . ex:)( (sznZT) X { ! f,(&)sin kzdd —eXp(—kzﬁzT).([ f,(&)sin krddé |- (4.10)

1
By means of the found coefficients jv(@’) sinkzédé (from (4.10)) the function V(X) is found
0

by the Fourier formula
o0 1

V(X) = 2"sin kax [ v(&) sin krde. (4.11)
k=1 0

Let Cy([0.11)={p(x): o(x) eC'([0.1), ¢® (0) = o™ () = O, for k =0,...,] -T}. From the above men-
tioned we get the following
Theorem 4.1. Let f,(x) e CZ([01]), f,(X) € Cq([0,1]). Then mixed problem(4.1)-(4.4) with a control

has a unique classical solution and this solution is represented by formula (4.7), where the sought-for
control V(X) is found by formula (4.11), its Fourier coefficients by formula (4.10).

The finite integral transformation method used here was suggested by us in [3] and was suc-
cessfuley used in [5-7] and in others.
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ACMMIITOTUKA ®YHKIINN I'PUHA ANDODEPEHIIVIA/IBHOI'O
YPABHEHNSI BBICOKOTI'O ITIOPJAAKA C HOPMA /ABbHBIMU
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PE3IOME

B aannoi1 pabore nccaeayercs ¢ynknus I'punaa auddepeHIinaibHOTO ypaBHeHUs 21-TO TIOpsAAKa ¢ HOpMab-
HBIM OIlepaTOPHBIM KO3 PUIINEHTOM Ha II0AyOCH.

AAas oToit eau criepBa cTpouTcs QyHKIMA I'prHa r1aBHOM 9acTy ypaBHEHUS C "'3aMOPOXKeHHBIMI KOD(Pu-
nyeHTaMu. Vcrioansys meTo/ /leBu moaydaeTcsl MHTeTpaAbHOe ypaBHeHUs AAs GpyHKIuM ['puHa r1aBHOM 9acTy
ypaBHEHM:I C IlepeMeHHbIMU KoddduimeHTaMmu. JoKasbBaeTCs pasperMOCTh DTOIO MHTErPaAbHOTO YpaBHEH
B OaHaXOBBIX IIPOCTPAHCTBaX OllepaTOPHO3HAYHBIX PYHKLMIL, BBedeHHBIX b.M. /leBuranom B padore [6]. dasee cT-
pourcst GyHKIsA I'prHa II0AHOTO ypaBHEHMsI COAEPIKalIero IMpoMesKyTOuHbIe uleHbl. IloaydaeTcs pasBHOMepHast
oneHka ¢pyHKiunu I'prHa, 13 KOTOPOTO CAeayeT AMCKPETHOCTD CIIEKTPa 4aHHOIO Olleparopa.

Karouesbre caoBa: I'map6epTOBO IIPOCTPaHCTBO, OIlepaToOp, oInepaTopHO-AnddepeHnalbHOe YpaBHEHs,
¢ynxmus I'puna, cobcTBeHHbIE 3HaYeHNsI, COOCTBEHHbIe PYHKIINL, CIIEKTP.

YARIMOXDA YUKSOK TORTIBLI NORMAL OPERATOR OMSALLI DIFERENSIAL
TONLIYIN QRIN FUNKSIYASININ ASIMPTOTIKASI
XULASO

Taqdim edilmis maqalode normal operator amsall1 27 tertibli diferensial tanliyin Qrin funksiyas: tedqiq edil-
misdir. Bu magsadls, avvalce tenliyin bas hissasinin emsalinin " 5 " noéqtasinde "donduruldugu" halda Qrin funk-
siyast qurulmusdur. Levi tisulundan istifads edarak tonliyin bas hissasine uygun operatorun Qrin funksiyasi {i¢iin
inteqral tonlik alinmisdir. Bu inteqral tenliyin B.M. Levitran toerafinden daxil edilmis operator giymatli funksiyalar-
dan ibarst Banax fezalarinda yegans hallinin varlig: isbat edilmisdir [6]. Daha sonra araliq hadlsrinds daxil oldugu
halda tanliyin Qrin funksiyasimn varlig isbat edilmis ve onun miintszem giymatlandirmsleri alinmisdir. Qrin
funksiyasinin giymatlamslarindan istifads edarak verilmis operatorun diskret spektra malik olmasi isbat edilmisdir.

Acar sozlar: Hilbert fozasi, operator, operator -diferensial tonlik, Qrin funksiyasi, maxsusi adadlar, maxsusi
funksiyalar, spektr.

ASIMPTOTICS OF THE GREEN FUNCTION OF HIGHER ORDER DIFFERENTIAL
EQUATION WITH NORMAL OPERATOR COEFFICIENTS ON THE SEMI-AXIS

ABSTRACT

In the paper we study the Green function for 2n-th order differential equation with a normal operator coeffi-
cient on the semi-axis. At first we constructed the Green function of the general part of the equation with "frozen"
coefficient. Using the Levi's method we obtained the integral equation for the Green function of the given equation
with variable coefficient. Solvability of this integral equation in Banach spaces of the operator functions that were
studied by B.M. Levitan [6] was constructed in the given paper. Furthermore, Green function for the complete
equation which has intermediate members, is constructed. We obtain a uniform estimate of the Green's function,
from which follows the discreteness of the spectrum of the given operator.

Keywords: Hilbert space, operator , operator-differential equation, Green function, eigenvalues, eigenfunctions,
spectrum.

BBeaenmne. IlocTanoBka 3agaumn.

Ilycts H -cenapabeabHOe TABOEPTOBO IPOCTPAHCTBO. B mpocTpaHcTBO H, = L,[H;[0,0)] pacc-

MOTpPHUM OIlepaTop, HOPOXKAEeHHbIN AP depeHIIaldbHbIM BbIpaskeHreM
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1()=(1y2) + 30, Gy o
j=2

n I'paHI/I‘IHI)IMI/I YC/IOBI/I}IM]/I
yW(0)=yl2)(0)=...=y")(0)=0, 0<l <I,<..<l, <2n-1. @)

S,ZI,eCL y S Hl U IIpOM3BOAHBIE IIOHMMAIOTCA B CIABHOM CMBICAE.

. . p
ITycrs D' -coBokynHocTs Beex ynkumit Buga > o (X)fk , TAe @y (X) -punuthbie 2N -pas
k=1
HerpepsiBHO Auddepenrmpyemsie ckaaspusie Gynkimu u f, e D(Q). (3aech Q(x)=Q,pn(X))-
OGosHaunM vepes L oneparop, moposxuaennsii auddepenrmaasteiv sorpaxenuem (1) n
IPaHIYHBIMY yCAOBYSIMU (2) ¢ 064acThio onpegeaernst D'

Byaem mpearioaarats, 4to orepaTopHbie KO9bPUIMEHTH Q j(x), j =2,2n yAOBAETBOPSIOT
CAAYIOIIVIM YCAOBVSIM:

1. Onepatoprr Q(x) a4st moutn Beex X € [0,00) sBAsteTcss HopMaabHBIM orepatopom B H

npudem aas nouty Beex X = 0 nmeror o6utyo naotnyo o6aacts onpegesenns D(Q) 8 H .

2. Alast mourtn Beex X >0 Q(X) SBASIETCSI OIIEPATOPHBIM K BIIOJHE HEIIPEPHIBHOMY OIIepaTopy,
IIpyyeM ero coOCTBeHHbIe 3HaYeHIsI AeXKaT B KOMILAeKCHOI ILA0CKOCTY BHE CeKTOpa
Q=1{2:|arg A — 7| < &y, 0< &y < 7 -TOCTOAMHOE YMCAO b Tlyers ap(x),az(X)),....an (X),...
COOCTBeHHBIE 3HaYeHIs oIlepaTropa Q(x) U AOIIYCTUM, 9YTO OHM PacIIOA0KEHBI B IOPSIAKe

BO3pACTaHUsI MOAYASI, T.€. ‘al(x] < ‘052 (x) <. < ‘an (x)‘ <... ¥ SIBASIIOTCS U3MEPUMBIMI
1-4n

dynkumsamn. ITpearoaosxxum, 9To psia i‘ aj; (X)‘? CXOAUTCS AAsL HOUTH BeeX X €[0,00) u
j=1
ero cymma F(x)e Ly(0,0).
3. Aas Bcex X e [0,00) U Ipu ‘X - 5‘ <1
2n+1

[Q(©)- QM2 (x| < Ax - £l 742 A>0,0<a<

L1 IR
Q_%(X)Qﬁ(f) <C/|Q (&R (x) <Cp A Cp, Cy

H H

ITOCTOsIHHBIE YlICAa.

4. Aasscex X >0 v nipn ‘X - 5‘ >1 BepHO HepaBeHCTBO

1

Jn;gl x—£Q2(x)|| <B, B=const

Q(&)exp| -

H

rae JMay = min {me, >0, 02" = —1}.

1-j
Q;(x)Q 2" (x)+¢

<Cjz, C2-TIOCTOSTHHOE 41 CAO.
H

5. Aast Bcex x e [o,oo) BBIIIOAHSETCs HEPaBEHCTBO
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OCHOBHOI1 LIEABIO AaHHOIT pabOTHI sABAsIeTCsE u3ydenue ¢pynkium ['pruna oneparopa L.
ITocTpoenne ¢pynkuym ['prHa IpoBogUTCA B TPU DTalla.

B nepsom sTake Mbl moctponM pyHKUMIO I'prHa Gl(x,n; ,u) orlepaTopa Ll, IIOPO>KAEHHOTO

,ZI,I/ICl)epeHI_H/Ia/H)HLIM BbIpa’kKe€HIEeM

b(y)=(1"y®V + Q(E)y + o ©
U T'paHMIHBIMU yCAOBUSIMIUL
y")(0)=y'2)(0)=...=y()(0)=0 (4)

rae 5 -(l)I/IKCI/IpOBaHHa}I TO4YKa MHTepBala [0,00)

Bo BTOopoM sTane crpoutcs pyukius I'puna Gy (X,n; ,u) omeparopa L, [IOPOKAEHHOTO and-

(bepeHLU/Ia/leI)IM BbIpa’kKe€HIIEM

lo(y)=(=2)"y®" + Q(x)y + 18y ()
U TPAaHUYHBIMY YCAOBUSMI (2).
A B TpeTbeM 9Talle MbI U3ydyaeM acuMNOTOTUKM PyHKIUM I'puna G(X,n; y) omeparopa L,

MIOPO>KAeHHOTO Au(PpepeHITIalbHEIM BhIpakeHreM (1) 11 rpaHUIHBIMU YCAOBUAMU (2).

2. Mocrpoenne $pyuxiym F'puaa Gy (X,7; 1) omepatopa L.

Dynxknuio ['puna Gl(X, n, /1) orneparopa Ll Oy/AeM ICKaTh B BUAE
Gy (x,7,& 1) =9(x,77,&, 1) +V (X, 7, &, 1) (6)

rae g(x,7,&, it)-dynxips [puna ypasrenne 1(y)=0 Ha Beeit ocn. Kak ussecrto [2] ona nmeer
BUA;

Kl—2n n i K‘X ‘ 7
o .
TP B %

a=1

3aech yepes @, 0OO3HaYeHbI KOPHU U3 (_ 1) crerienu 2N, aexarmiue B BepXHell MO0AYILA0C-
l

KOCTH M K = [Q(&)+ ,uE] . Oynxums V(x,n,&, u) ABASETCS OTPAaHUYIEHHBIMU PellleHneM Tpu

X —> 00 CAG\ZI,YIOLT_IGI/I 3agaum:

L,(V)=0 (8)
V<Ij)(x,77,§,,u)‘xzo =—g('i)(x,n,§,yxxzo, j=12,.n- ©)
Pemenne 3agaun (7)-(8) mpeacrasasieTcs B BAe:

Kl 2n
V(x,7,& 1) =——— Z gl e s b). (10)

Toraa pynkums I'puna sagaun (3)-(4) OyaeT uMeTh BUA:

K1 2n |a)aK \xfg\ Ki-2n i, Kg(x+&) 11
Gt &)= z A (11)
p=1
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®opmyay (10) MOKHO HamMcaTh B BUAE:

Kl—Zn |a) K éf) ’i

—,Z K0 o) w2y (12)
1-2n

Ks
2ni

G(x,7,&, 41)=

Za)keikaf(nfx){E —eZlex KgX}, X<n
p=1

Tak KaK Q(X) HeOTrpaHMYIeHHbIIT HOPMaAbHBII OIIepaTop 1 Re(Zia)k K §U)< 0, Re(Zia)k K gx)< 0,

II05TOMY

—0,
H

— 0 opu g —»o0.

i K
H

2iw, K £X

Taxum obpaszom n3 (11) caeayert, 9To

Kl 2n i .
Gy(x,77,&, 1) = gm kleke KPIE — r(x,p, &, ) (13)

npudem, AAs [ —» 0O UMeeM Hr(x,n,glﬂNH = 0(1) paBHOMEPHO IO (x,n).

3. Mocrpoenne $pyuxuym I'puna Gy (X,7, 1) oneparopa L.

Tenephb IOCTPOMM U M3y4UM HeKOTOpble cBoiictBa ¢pyHkuuu I'puna G,(x,7,u) oneparopa
L,, mopoxaennoro anddepeHnaabHbIM BeIpaskeHreM (1) ¥ rpaHUIHBIMU YCAOBUSAMU (2).
Vssectno [4], uto ¢ynkuyst Ipuna G, (x,7, 1) 3asaun (5)-(2) sBAsSETCSI pelleHneM CAeAyoLe-

I'O MHTEIpaAbHOTO YpaBHEHVS:
G(x.17; )= G117, 1) = [G1(x.&, 1) Q(£) - QUX)IG(& 7, pe )& - 19
0

JokaspiBaeTcs, 9To ypasHeHue (14) mpu 4octaTouHO 6OABIINX [ paspelIuMO U ero perile-
Hue sBAsietcs Qpynkuuert I'puna oneparopa L. Ypasuenue (14) nccaeayercss B GaHaxOBbIX
IIpoCTpaHCTBaX X, X, Xgp), ng), ng) u X5(p >1,s< 0), DAeMeHTaMM KOTOPBIX SBASIOTCS

orepaTtopHble PYHKINNU A(X,77) B H,0<X, <.
Onpegeaenne 1 40Ka3aTeAbCTBO IIOAHOTHI X AaHbl B.M. /leButanom B pabore [6].

OneHnM HOpMy OIlepaTOpPHON (PYHKIUN Gl(x, n; ,U)- B KoMIL1€KcHOI ra0ckocTH A, Aeskarmx
Bre cextopa {2, CripaBeAAMBO HepaBeHcTso |4 + 4| > sin &g - TTo ycaosuio 1) Q(x) mpu Kaxaom
Xe [O,oo) SIBASIETCSI HOPMaAbHBIM ortepatopom B H , mostomy mMosxHO Hammcats ciekrpaab-

Hoe pazaosxenne aas Gy (X, n,u ) Kak QyHKIIMM OT HOpMaAbHOTO oIlepaTopa Q(x):

—2n T x—
Zn\x 7l

|Gy (x,77; HH < W Zmax\a) el (A+u) dE(A)|
1-2n 1-2n 1 1
<Cu 2n 502n e_pO‘]ma’lﬂzn 502n‘x_77‘ (15)
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arg(A + u)+ 22m

Ta€ 54sin gy, Iy =COS
0 0: To
2n

, m=012,..2n-1:

1
3aech OepeTcst Ty BETBb 2n -10 KOpHst (A + ,U) Ha KOTOpoM Re(A + 1)2n >0,

Imao, = mln{\]mcq< >0,0" =—1, k=12,..
3 (15) moay4aeM, 4To
1-2n 1-2n 11
|Gy (x,7; )7, SCZyTﬁ()Te‘ZJm“’l‘50NZ”5§”\X—n\,
Orcroaa

00 1-2n 1-2n 21n 21n
IHGl(XJ] }\ dp<C?y n S " J'_Z‘]mwlroﬂ 3¢ [x— n‘dﬂ<

1-2n 1-2n

czyTaoT _c? A (16)
1 1 2Imayr, 4t 4n-l
Zmelfo#Z”chZ” y 2n 502n

<

3 »TOI OLIeHKN cAeAyeT, 4TO Gl(x,n; ,u) € X?El).

IIpu BRIMOAHEHMM yCAOBUN 2) Aas HOpMBI I'manbepra-IlIMuara omepaTtopHON (PyHKIIUMI

Gy(X,7; 1) nmeem:

2
1
1-2n ol

2 ©o|n
i < 7 3 e 00+ A ol (0l

1-2n

<SS+

iw@wwunm%

k=1

[x=n]

1-2
o |g2Imenla (pulen Tl

cle 2 ol (x)eaf e
}sm §|ai(x)+/u| ¢ '

i N2y _CPZ 23maa ()
-(‘;HG:L(X’U"UNZCIUSEE‘O‘I( )—i—/j‘ I 1|z (x +,U‘2n\x n‘dn<

0
2 © 1-4n 2
07 ‘al( )+#‘?=C7F X
8”Jm0)1ro. ] 8ndma
Ortcroaa
C2 © (17)
G d =  (F .
e T

TToab3ysick ycaousm 3), 4) A€IKO IOKa3aTh, 4TO oreparopHas GyHKIms Gy(x,&; 1)[Q(&)-Q(x)] -
sABAsIeTCs orpaHndeHHsM orteparopom 8 H mo (x,&), 0<x, &<oo mpu 12> 0. IMosromy
VIMEeT CMBICA PacCMaTpUBATh OLIEPATOP | , HOPOXKAEHHBIIT AAPOM Gy (x,&; 1 )Q(£) - Q(x)]:
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o0

TA(x7)= [Gy(x.& u)Q(£) - QUX)JA(£,7)dé - (18)

0

AOKaSI)IBaeTC}I, qTO oIriepaTtop T JBASIETCSI COKMMAIOIMMM OIlepaTopOM B DaHaxOBBIX IIpoc-

TpaHCTBaxX Xj, X, Xgp) U Apyrux mpocrpaHcrsax. OTCI0Aa BbITEKaeT, YTO MHTerpaabHOe ypaB-

HeHue (14) uMeeT eAMHCTBEHHOE pellleHye, KOTOpoe MOKeT OBITh II0Ay4eHO MeTOA0M UTepa-
I, €CAU TOABKO QYHKIUA Gy(X,77, i) TPUHAAAEKIUT COOTBETCTBYIONIEMY ITPOCTPAHCTBY.

s onenkn (16) caeayer, uto Gl(XJL ﬂ)e X £2). Toraa aas 6oapmmx g >0 MOXHO yTBEp>XKAATh,
4TO Go(X,7, ﬂ) TaKXe IIpMHaAAeXKaT IPOCTPaHCTBY X §2). Ecan npeAoA0KNUTh, UTO BBIIIOA-
HsaeTcsa ycaosust 1)-4), To m3 ouenku (17) BugHO, 4TO Gl(x,n; ,u)e X, U CcaeA0BaTE€ABHO,

Gy (X,77; 1) TIPY AOCTATOYHO GOABIINX LL > 0 Taxke npuHagaesxut npocrpatcty X o .

Haaoxus na QyHKImo Q(X) AOTIOAHUTEAbHbIe yCA0BUA (CM. [4]), MOKHO MOKa3aTh Ipu-

41

HaA/A€KHOCTH olepaTopHoit pyHkuuu Gy(X,7; ) IpocTpaHcTBam xg Zj, a, CAe40BaTeAbHO,

VI IIPUHAAAEKHOCTD G (X,77; 1) DTUM IPOCTPAHCTBAM.

IToap3ysch MHTErpaabHBIM ypaBHeHUeM (14) ycraHaBAMBaeTCs CAbHAsI HEIIPEPBIBHOCTD IIPO-

k
U3BOAHBIX ﬁ' n=012,...2n-2"
ank

Taxke, gokaspiBaercs, uto oneparopHas GyHkuma G (X,n; y) YAOBAETBOPsIET YpaBHEHNIO

(-1 aan;(,’]77;#)600977;u)[Q(f7)+ E]=0
on

1 T'paHNMIHBIM yCAOBIISIM

"Gy a6y ey
o ]

n=0
4. Acmmvnrormka ¢pynkuym I'puaa G(X,?}, ,u) oneparopa L.

Pynxipmo I'puna G(X,7, 1) onepatopa L, mopoxaeHHOTO AnddpepeHInaabHbIM BhIPasKeHN-
eM (1) u rpanmuHBIMU yca0BUAMU (2) OyAeM UCKaTh B BlAe

o0

G(x, 7, 12) = Go(x,7, 1) + [Go(x.&, 11)p(&, A& (19)

3aeck Gy(x,7, ) dyskuus Ipuna oneparopa Lg, moposxaennoro anddepennnaapmpiv ser-

paskeHneMm (5) M TpaHMYHBIMU YCAOBUAMM (2).

Ecan nmoacrasute serpakenue (19) 445 GyHkium G(X,77, y) B ypaBHEHUE
2n .

(2" + 3.Q;(y Y 4y =0 (20)
j=2

VI IICII0AB30BATH CBOVICTBA QYHKLIUM Gg(X,7, ), TO Aast GyHKIMM p(X,7) HOAYIUM CAeAyIO-

ITyIO YpaBHEHIE
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an 9Py & 292Gy (x.g, . 21
pxn)+ 2Qj(x) Zn_f—ZQ,-(x)I%p(m)df;:o 1)
j=2 on j=2 o On
[MoaoxuMm 2n-1 o?"-lg, (X7, 12).

F(x,1)- X Qj(x)
j=2

6’72n*j

Toraa ypasnenne (21) nmpumer Bug

plxm)= Fxm, 1) [F (0 u)plE e @)

0
2
Pemmenne ypasHenne (22) OyaeM 1ccae40BaTh B IIPOCTPaHCTBe X§ ). TTokaxxem, 4TO ypaBHe-
2
Hye (22) paspelmMo B IPOCTPAHCTBE X:(J’ ) u ero peleHye MoXKeT OBITh ITOAY4eHO C IIOMOIIBIO
meToaa nteparyu. Kak Buano u3 ypasrenus (22), ecan gyuxumst F(X,7, 1) IpuHasaexmuT
KaKOMY TO U3 IPOCTPAHCTB X,, X,, X{P), X ), x &), X5, TO permenne ypasrenus Takxe Gyaer
9AE€MEHTOM DTOTO IMPOCTPAHCTBA.

Aas ynxuum Gy(x,7, i) 1 €T0 IPOUSBOAHBIX IIPU £L —> 0O MIMeeT MeCTO aCUMIITOTUYECKOoe

IIpeAacraBaeHne

-
on 1

2n-j g ) ) o
Gl [QO) AL i, e il gt e ] G

rae |r(x,7, )|, =0()-

Vcnoaw3ys (23) u yautsiBas ycaosue 5), OLIeHUM HOPMY HF(X’U, :UX‘H

=

2n-1 n 3 i iw X )+ ix—
[FOom ), <€) ZQINQM)+ 1E] ™" Y (i, 2" I ayei@e QX s lanbeal
j=2

a=1

x[E+r(x,7,4)] HH

<C/'S 0y (0fQ00)+ 4]0 “*[0(x)+ T
j=2

><Zn:(ia)a)Za)aeiw"[Q(X)WE]%‘X*”‘[E+I’(X,77,,u <C J' 7 gl (A+u Zn\x 14E ( # <
a=1 1
1
<C-p 8- 5y% e POImA™ a0 iyl (24)
N3 (24) noayunm, 4To
1 1

HF(X,UW}\ZH <C2 .ﬂ—28.5528.e*2fomely2n '50271 x=1-

ITocae VHTErpMpOBaHN 110 IIepeMEHHOMY 77 Ha MHTepBaae [ ,OO) IIoAy4InM

, S Cou 57 c? 1
[IF (o a)f dn < C? a6, e e o |x—sdn < —=H S = o o Ty )
J ’ 2Jma)1l’0 .Iu2n ,é‘OZH 170 yr 2n ,50 2n
0 2 CZ 1
F(x,77, 1 dn< :
iH ( )HH 2Imayry 264 L 26+t
50 2n 1 2n
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Orcioga

[’} 2 1
sup |||IF(X,m, ), dp<C-—, >0

0<x<o0

T.e. F(X,7, 1) ABASETCS DAEMEHTOM HPOCTPAHCTBa ng) U IIPU f{ —> 00 CTPEMMUTCA (110 HOpMe
IIPOCTPaHCTBa ng)) K Hya10. [TosTOMy ypasHeHne (22) B IIpoCcTpaHCTBe xgz) VIMeeT pelleHue,

11 BTO penieHne eANMHCTBEHHO.

Ortcioga, B 4aCTHOCTH, cAedyeT TOT (aKT, 4YTO IPU JOCTaTOYHO OOABIINX [/ pelleHue p(x, 77)
ypaBHeHIs (22) BeaeT ceOs Tak >kKe Kak I F(x,7,u)- IIpu a0cTratouHo 00ABIINX [/ VHTEIpaAb-
HBIN OIlepaTop, BXOAAIIMIL B ypaBHeHNe (22) ABAsSeTCs CKUMAIOINM (a Ipu 4L —> 00 CTpeM-

SIVIMCS K HYAI0), IOSTOMY IIpU £{ —> OO MBI IMEeM:

G(x,17, 1) =Go (%17, ) E + (X1, )}, x€ e, 77, )] = 0(1). (26)
V3 sTon acumnroTukm u u3s (23) caeayet, 4To Ipu L4 —» 0O

1-2n 1
G(xn, “)ZW $ 0,26l E [ 4 g ) 27)

a=1
rae | B(x,1, )|,y =0(L) TPY 1 —>o0.

V13 acumnroTuky (26) n npuHaaaexxHoctu Gy (X,7, i) IPOCTpaHCcTBY X o CAeAyeT, 9TO MHTer-
PaAbHbIIT OTIEPATOP, MMOPOKAEHHDI IAPOM G(x,7, 1), BASETCS OrepaTtopoM Tura I'manbepra-

MIMmuara, T.€.

J J16(x.7, )y dxy < o-
00

Tax Kak G(X,n, y) SBASIETCS AAPOM olleparopa (L + 4E)' B IPOCTPAHCTBE H,, TO OIIepaTop

L umeer auckpeTHblit criekTp.

OrmeTnym, yto pynkums I'puna ypasaenns Illtypma-/nysnaas ¢ HopMaAbHBIMU OIlepaTop-
HBIMM KO®(duImenTaMu uccaeloBansl B padborax [2], [5], a 444 ypaBHeHMs BLICOKOTO HOPsIA-
Ka C HOpMa/AbHBIMI OIlepaTOPHBIMU KO9(pPpuIreHTaMu nccaeaosassl B padorax [1], [3], [8].

B 3axkaroueHnm Bpipakaio TayO0OKyIO 04arogapHOCTh CBOEMY HaydYHOMY PyKOBOAUTEAIO IIPO-
peccopy I'V1. AcaaHoBy 3a TOCTaHOBKY 3a4ay U 3a IOCTOSHHYIO ITOMOIITb.
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Son illords diinyada yasanan siiratli inkisaflar, dévlatlorin qurulusunda doayisikliklore sebab olmus, dovlatlor
Kklassik biirokratik strukturlarindan ayrilaraq xidmetlarin daha siirstli, daha asan ve daha az xarcls edildiyi yeni bir
sistema dogru yonalmislar. Bu sistem Elektron Dovlat adiyla ifads edilon e-Dévlst strukturudur.

Bu maqalads E-dovlatin ve e-dovlatds sosial sebkalorin miiasir vaziyyati arasdirilmis ve inkisaf prespektiv-
lori Syronilmisdir.

Notico kimi E-dovlat miihitinde sosial sebokalarin agkarlanmasi {i¢lin mévcud metodologiyalar ve alqoritmlar
aragdirilaraq ve analiz edilarak toedqiq olunmusdur.

Acar Sozloar:Elektron Dévlet (E-dovlat), Sosial Saboakalar, E-dévlat veb platofmas, biliklorin agkarlanmai, web
mining.

ANALYZING MODERN CITUATION OF EXTRACTING SOCIAL NETWORKS FROM E-GOVERNMENT
ENVIRONMENT, EXPLORATION OF CURRENT METHODS AND ALGORiTHMS
ABSTRACT

Rapid developments in recent years around the world have altered the structure of states and states have directed
from their classical structure to the new structure which procedures are done more rapidly, easily and less costly.
That structure is e-government structure known as Electronic Government.

In this paper, analyzed current cituation of social networks in e-government and their prespectives. As a result
given exploration of extracting methods and algorithms of social networks from e-government web platform.

Keywords: Electronic Government (E-Government), Social Netwokrs, E-government web platform, knowledge
discovery, web mining.

ELEKTRON DEVLET ORTAMINDA SOSYAL AGLARININ OZUTLOM®O TEKNOLOJILERININ MODERN
DURUMUNUN ANALIiZi, MEVCUT YONTEM VE ALGRITMALARININ GELISTIiRiLMESI

OZET

Son yillarda diinyada yasanan hizli gelismeler, devletlerin yapisindadegisikliklere sebep olmus, devletler
Kklasik biirokratik yapilarindan ayrilarakislemlerin daha hizli, daha kolay ve daha az maliyetle yapildigi yeni bir
yapiyadogru yonelmislerdir. Bu yapi Elektronik Devlet adiyla anilan e-Devlet yapisidir.

Bu makalede E-devletin ve e-devletde sosyal aglaringiinceldurumu arasdirilmis ve inkisaf prespektivleri 6g-
renilmigtir.

Sonug olarak E-devlet ortamanda sosyal aglarin agkarlanmasi i¢in mevcut metodolojiler ve alqoritmler arastirlarak
ve analiz edilerek tetkik edilmistir.

Anahtar Kelimeler:Elektron Devlet (E-devlet), Sosyal Aglar, E-devlet web platformasi, biliklerin agkarlan-
masi, web mining.

1. Giris

Dinamik dayismalerin yasandig1 bir miiddeatds snenavi bir dovlst anlayisi comiyyatin xidmat
toloblarini kifayet qodar garsilaya bilmemakdadir. Ayrica dévlatin vetandaslarina toqdim et-
diyi ictimai xidmatlarin agiq ve aydin olabilacok saviyyalorde olmas: da lazimdr.
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Bu sebabdan; inkisaf edan texnologiya dovleti de giiniin ehtiyaclarina uygun sekilds yeniden
formalagmasina macbur etmakdadir. Qisacasi dovletin zemanenin gatirdiyi miiasir dayisik-
lars uygunlasa bilmasi ticlin yeni struktura ke¢gmosi lazimdir. Bu struktur toskilatlar, sirkatlor
vo votandas amoakdaslig1 sayesindes formalasacaqdir[2].

E-dovletin inkisaf konsepsiyasi tadqiq edildiyi zaman xiisusile 60 va 70 ci illorde malumat tex-
nologiyalarinin yalniz melumat amsliyyatlarinin avtomatlasdirilmasinda istifads edildiyi go-
riilmakdadir [3]. W. Howard Gammon 6z maqalasindas ilk dafs olaraq bu konsepsiyaya mii-
raciot etmisdir [4]. Heeks vo Bailur’s-in “Analyzing e-Government Research”[5] maqalasine
gora W. Howard Gammon “The Automatic Handling of Office Paper Work” magqalasinda e-
dévlatls bagli bir ifadas islotmamisdi. Buna baxmayaraq, Gammon Informasiya Kommunika-
siya Texnologiyari (IKT) resurslarmnin ictimai sektorda istifadesi hagda yazmisdir. Bu da 6z
novbesinda e-dovlat haqqinda yazilmis ilk anlayis demakdir.Malumat comiyyatine kegcis miid-
datinds e-dovlatls alagadar ilk bdyiik addimin fordi kompiiterlorin mashurlasmasi ils birlik-
da 80ci illords formalasdigini deys bilarik.

E-dovlst konsepsiyasi 1990 a1 illerin avvallerindes dovlst internet saytinin yaranmasi ilo ABS
da totbiq edilmaya baslanildi. Informasiya texnologiyalarinin progressiv inkisafi, internet xid-
moatlarinin islomlar vasitesi kimi legitimliyinin artmasi, uygun miihitin formalagmas: dovlet
Internet saytini vo dovlet xidmatlarinin Internet vasitasi ilo tamin edilmasini &n plana gokdi.
Bir neg¢o il arzinds e-dovlet mathumu yerli dovlet qurumlar (statlar) arasinda stiratlo adopta-
siya olunmaga baglanildi. 1995 ci ilde bu yerli dovlst qurumlarinin internetds sadacas 8.7 faizi-
nin doévlat malumati ve kigik xidmatlari shate edacak sokilds internet sohifalori var idi [6]. An-
caq e-dovlate adoptasiya ¢ox boylik stiratlo gedirdi, bels ki, 2000 ci illords artiq bu yerli dovlat
qurumlarmimn 83.7 faizi e-dovlate adoptasiya olunmusdu ve sexsi internet sahifelorini olusdur-
musdular [7].

Termin olaraq elektron doévlat ABS Milli Performans Icmali (U. S. National Performans Review)
hesabatinda ilk dafe olaraq istifade olunmusdur [8].Bazi manbslardas ise bu terminin hayata
ke¢mosi 1997-ci illars tosadiif edir. Burn ve Robins’s gora “e-dovlet vetondas ve sirketlora da-
ha yaxs1 xidmaetleri catdira bilmak tigiin icmalar arasi slaqadir”[9]. Diinya ictimaiyet hesabati
(World public report, 2003) e-dovleti indiki informasiya ve kommunikasiya texnologiyalarmin
(IKT) totbiqi ile daxili ve xarici alagalarin transformasiyasma gedan yol olaraq ifade etmisdir
[10]. Birlosmis Millatlora (The United Nations) gora vetondaslara malumatlarin ve elektron
xidmatlorin ¢ardirilabilmasi {i¢iin informasiya ve kommunikasiya texnologiyalaridan ve onun
resurslarindan kifayat goder genis istifadesinin e-dovlast iiglin 6nemli oldugunu ifades etmisdir.
Bu terife e-dovlstin semorsli idarsetms ve xidmatlarin ¢atdirilma komponentlari daxildir. la-ve
olaraq Birlagsmis Millatlar terminologiyasinda e-istirak (e-participation) daha ¢ox e-daxil edil-
ma (e-inclusion) olaraq ifads edilmekdadir [11]. Diinya Bankinagérs (The World Bank): “E-
dovlast- vetondaslar, sirkatler ve dovlst giic strukturlar: arasinda slagelsrin transformasiya olun-
mast va informasiya texnologiyalarinin (genis zolaqh sabakalar, internet vo mobil kompyuter-
lor) dovlat qurumlar: arasinda genis istifadesidir[12].” Aparici elmi todqiqat sirkati olan Gart-
ner Group’a gora e-dovlat, davamli xidmat optimallasdirilmasi, internet vo yeni media vasi-
tolorinin daxili ve xarici alagalarinin transformasiya va idarsedilmasidir.Elektron ticarat hag-
qinda Global Business’s gore elektron dovlet, inzibati ve mahkeamsa hakimiyyst orqanlarinin
(markazi ve yerli qurumlar daxil edilmakls) daxili ve xarici emsliyyatlarmin ve ictimai xidmat-
larinin daha keyfiyyatli hayata kegirilmasi ugun digitallasdirilmasidir [13].
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E-dovlatls bagh yuxarida geyd olunan anlayislar timumilesdirarsak, deye bilerik ki, e-dovlat,
IKT resurslarini istifade ederak e-xidmatlerin (votondaslar, sirkatlor ve dévlat qurumlari ara-
sinda) istifadesi vo eyni zamanda bu konteksda yaranmis bir sosiallasmadir. Informasiya tex-
nologiyalar1 resurslarin dovlst sektorunda totbiqgi naticesinds daxili administrativ xidmat-
lorinin idars edilmasi va hiiquqi icra faaliyyetlorinds tatbiqi 6namli rola malik olmusdur.

Belalikls, Dovlat e-dovlat vasitasi ile ictimaiyyate daha ¢ox ve daha samarasli malumat ve xid-
matlorle tamin etmoak, bu xidmatlari asanlasdirmaq va vatondaslarin bu xitmatlari seffav vo
maneasiz istifadasini temin etmak {iciin informasiya kommunikasiya texnologiyalarmdan is-
tifade edilmesi zaruriyyetini Oyronmisdir [14].

Natica olaraq, E-dovlste maxsus veb resurslarda dovlst-vatendas qarsiligli miinasibatlari kon-
tekstinda sosiallasmanin mantiqi naticasinde meydana ¢ixan sosial miihitin elmi nazariyyoayo
soykenan analizinin aparilmas: vo movcud metod vo modellarin tosnifati naticasindo toklif
edilmis informasiya modeli asasinda sosial sebokalorin agkarlanaraq intellektual analizinin e-
dovlet quruculugunun e-demokratiya marhalasina yiiksaldilmasinds shamiyyeti aktual me-
seladir.

2. E-dovlet: asas anlayislar, konsepsiyalar, miiasir vaziyyatinin tohlili

Yasadigimiz asrde texnalogiyalrin inkisafi ils fiziki olaraq diinya 6lkalari arasinda sarhadlar
moahdudlasmaqdadir. Bels bir miihitdes 6lkaler do dayismaye uygunlasmaq ve zemananin eh-
tiyaclarma gors 0z strukturlarmi yenilomoak macburiyystindadirlsr. Texnologiyanin shamiy-
yatli 6l¢iids 6ziinii hiss etdirdiyi zamanimizda malumat texnologiyalarinin dovlstlar tarsfin-
dan ham beynslxalq reqabati temin etmads, ham da verilon milli xidmatlerin mahsuldarhg-
nin artirilmasinda ve ictimai xidmatlarin vatandaslarin xidmatine verilmasi zoruri hala golmis-
dir. Bu clir bir miihitde do dovlstlar snenavi dovlet mefhumunu terk edib, e-dovlet mafhumu-
na ke¢mok vaziyyetindadir.

Dinamik dayigsmolerin yasandig1 bir miiddstds snenavi bir dovlst anlayisi comiyyetin xidmat
toloblarini kifayet qodar garsilaya bilmemakdadir. Ayrica dovlstin vetendaslarina toqdim et-
diyi ictimai xidmatlarin agiq ve aydin olabilacok saviyyalorde olmas: da lazimdir [15].

Bu sababdan; inkisaf edan texnologiya dovlasti do gliniin ehtiyaclarina uygun sokilde yeniden
formalasmasina macbur etmoakdadir. Qisacas1 dovletin zemanenin gatirdiyi miiasir deyisikle-
ro uygunlasa bilmasi {i¢iin yeni struktura ke¢gmasi lazimdir. Bu struktur taskilatlar, sirkatlor
vo votandas amoakdaslig1 sayasinds formalasacaqdir [16].

E-dovlatin inkisaf konsepsiyasi todqiq edildiyi zaman xiisusila 60 ve 70 ci illorde malumat tex-
nologiyalarinin yalniz melumat amsliyyatlarinin avtomatlasdirilmasinda istifads edildiyi go-
riilmakdadir [17]. W. Howard Gammon 6z maqalasinda ilk dafa olaraq bu konsepsiyaya mii-
raciot etmisdir [18]. Heeks vo Bailur’s-in “Analyzing e-Government Research” [19]maqalasi-
na gora W. Howard Gammon “The Automatic Handling of Office Paper Work” magqalasinda
e-ddvlatls bagl bir ifads islotmomisdi. Buna baxmayarag, Gammon Informasiya Kommuni-
kasiya Texnologiyari (IKT) resurslarinin ictimai sektorda istifadesi haqda yazmisdir. Bu da
0z novbasinds e-dovlat hagqinda yazilmis ilk anlayis demakdir.Malumat comiyyatine kegis
miiddatinda e-dovlatle alagedar ilk boyiik addimin fordi kompiiterlorin mashurlagmasi ilo
birlikda 80ci illords formalasdiginm deya bilarik.

E-dovlet konsepsiyast 1990 ci illorin avvallorinde ABS da tatbiq edilmaye baslanildi. Bir nego
il arzinds e-dovlat mafthumu yerli dovlst qurumlari (statlar) arasinda siiratle adoptasiya olun-
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maga baglanildi. 1995 ci ilds bu yerli dovlet qurumlarmin internetds sadace 8.7 faizinin dovlat
moalumati va kigik xidmatlori shato edacok sokilde internet sahifelori var idi (Sprecher et al.,
1996) [20]. Ancaq e-dovlate adoptasiya ¢ox boytik stiratls gedirdi, bels ki, 2000 ci illords artiq
bu yerli dovlet qurumlarinin 83.7 faizi e-dovlste adoptasiya olunmusdu va soxsi internet sa-
hifslarini olusdurmusdular [21].

Termin olaraq elektron dévlet ABS Milli Performans Icmali (U. S. National Performans Review)
hesabatinda ilk dofs olaraq istifade olunmusdur.Bazi manbalardae ise bu terminin hoayata keg-
masi 1997-ci illors tosadiif edir. Burn va Robins’a gora “e-dovlat vatondas vo sirkatlore daha
yaxs1 xidmatlari ¢atdira bilmak {i¢iin icmalar aras1 alagadir” [22]. Diinya ictimaiyat hesabati
(World public report, 2003) e-dovlsti indiki informasiya ve kommunikasiya texnologiyalari-
nin (IKT) totbiqi ilo daxili ve xarici alagalarin transformasiyasina gedan yol olaraq ifade etmis-
dir [23]. Birlosmis Millatlore (The United Nations) gors votondaslara malumatlarin ve elekron
xidmatlorin ¢ardirilabilmasi iiglin informasiya ve kommunikasiya texnologiyalarindan vo
onun resurslarindan kifayst qadar genis istifadasinin e-dovlat ti¢iin 6namli oldugunu ifads
etmisdir. Bu terife e-dovlatin samorali idarsetms ve xidmatlarin ¢atdirilma komponentlari
daxildir. ©lave olaraq Birlesmis Millstlar terminologiyasinda e-igtirak (e-participation) daha
¢ox e-daxil edilma (e-inclusion) olaraq ifade edilmakdadir [24]. Diinya Bankina (The World
Bank): “E-dovlet vetondaslar, sirketlor vo dovlst giic strukturlar1 arasinda slagelarin transfor-
masiya olunmasi va informasiya texnologiyalarmin (genis zolaqh sebakaler, internet ve mobil
kompyuterlor) dovlet qurumlar: arasinda genis istifadesidir [25].” Aparict elmi todqgiqat sirketi
olan Gartner Group’a gors e-dovlat, davamli xidmat optimallagdirilmasi, internet ve yeni me-
dia vasitelorinin daxili ve xarici alagealorinin transformasiya ve idarsedilmasidir [26].Elektron
ticarat haqqinda Global Business’s gors elektron dovlst, inzibati ve mehkems hakimiyyat or-
ganlarmnin (markezi va yerli qurumlar daxil edilmakls) daxili ve xarici amaliyyatlarinin va ic-
timai xidmeatlerinin daha keyfiyyetli hayata kegirilmasi ugun digitallasdirilmasidir. [27]

E-dovlatls bagl yuxarida geyd olunan anlayislar1 iimumilegdirarsak, deys bilerik ki, e-dévlet, IKT
resurslarmi istifade edarak e-xidmotlorin (vetandaslar, sirkatlor ve dovlst qurumlari arasinda)
istifadesi va eyni zamanda bu konteksds yaranmis bir sosiallasmadir. Informasiya texnologi-
yalar1 resurslarinin dovlet sektorunda tetbiqi neaticesinds daxili administrativ xidmatlarinin
idara edilmasi va hiiquqi icra faaliyyatlarinda tatbiqi 6namli rola malik olmusdur (Carr, 2004;
Porter, 2001) [28, 29]. Dovlat e-dovlat vasitesi ilo ictimaiyyato daha ¢ox ve daha semarasli malu-
mat va xidmatlarls tamin etmak, bu xidmatlari asanlasdirmaq ve vatandaslarin bu xitmatlari
soffav vo maneasiz istifadasini tomin etmak ii¢lin informasiya kommunikasiya texnologiya-
larindan istifads edilmasi zaruriyyatini 6yrenmisdir [30].

3. E-dovlat veb reurslarinda sosial sabakalar

Sosioloq George Homans tarafinden teqdim olunan Sosial Miibadile metodologiyasi insanla-
rin birbirlari ils slage qurmasinda qarsiligh alds etdiklari qazancin sadace pul deyil, yeni im-
kanlar, yeni miinasibatlarlorin oldugunu da vurgulayir. Miibadile prosesinda basqalarina to-
sir eda bilmak, basqalarmimn hormatini qazanmaq tigiin bir tarafin digar tarafls nayiss paylas-
masi qarsi torofi daha ¢ox sey vermok tozyiqi altina salir va bu sosial sebakalards insanlarin
daha ¢ox informasiya paylagsmasina, dyrendikleri yeni melumatlari, bayendikleri va ya aksi-
na bayenmadikleri mahsul, sirket haqqinda dyrondikleri har hansi yeni malumatlar1 diger
insanlarla boliismasina sebab olur[31]

E-dovlate dogru istigametlonmak - dovletle vetandas ve biznes niimayandalari arasindak: gar-
siligh alags yollarmi deyismakdir. E-dovlatin inkisafinin ilk marhalalerindes dovlet istifadagi-
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larls qarsiligh alagalars ¢ox diqgat yetirmirdi, diistintiliirdii ki, shali ve biznes niimayanada-
lari elektron xidmatlars “ac”-dir. Onlar els diisiiniirdiiler ki, e-dévlstin uguru yalniz stiratli
e-xidmat gostarmakdan ashdir. Bir ¢ox 6lkalarda dovlat qilivvalari bu yolla irsliladi va istifa-
dagilorin memnuniyyeti, gdzlontileri ve comiyyatin telabatini 6demoak haqqda diisiinmadilar.
Buna gorads 60-80% e-dovlet layihaleri ugursuzluga diicar olmusdur([32].

Sosial miihit insanlarin yasadig1 ve ya camiyyatds hadisslerin bas verdiyi ve inkisaf etdiyi
otraf miihite aid edilir. Bura miixtolif fordlor tohsil alarken, yasayarken, bir-birilo tinsiyyot
saxlayarken yaranan miinasibatlor daxildi. Sosial miihit miirekkeb qarsiligli slagaler sistemi-
dir va bu qarsiligh slagslar insanlarin ailasils, dostlar: ils, qongulari, dovlstls va.s. iinsiyyaeti
zamani meydana golir. Aid oldugumuz qruplar bizim sosial miihitini amole gatirir.

Sosial miihit har hansi bir 6lkads camiyyatin adat ve ananalarindan ibaratdir. Bura hamginin
har hansi comiyyatds yasayan insanlarin hayat tarzi, hobbilari, tahsil saviyyasi ve bu kimi di-
gor xiisusiyyatler aid edils bilar. Alimlar asasen iki ciir miinasibatlari forqlondirirlar:

1. Formal miinasibatlar- bu ciir miinasibatlare miisyyan qanunlarla tanzimlenan miinasibat-
lari aid etmak olar. Masalan, har hansi taskilata formal {izvliik, is miiqavilalerinds yara-
nan qarsiligh slagaler va s.

2. Qeyri-formal miinasibatlar- insanlarin dostlari, gohumlari, yaxinlari ils iinsiyyati zaman
yaranan miinasibatlar.

E-dovlat timumiyyatle malumatlarin ve xidmatlarin dovlatin miixtalif qollarindan shaliye ve
biznes niimayeandslarina yonaldilmasi (catdirilmasi) {i¢iin informasiya kommunikasiya tex-
nologiyalarina istinad edir. Belaliklo dovlat, informasiya vasitelori, programlar, internet tizo-
rindan gostorilon xidmatlar vo bu xidmatlarin istifadagilori (mes. vetandaslar) ile birlikds e-
dovlatin sosial miihitini amale gatirir.

Yuxarida geyd etdiyim kimi, e-d6vlatin iki boyiik terafi var. Bir torafds e-dovlati tagkil eden,
yaradan ve xidmeatlar gostoren dovlet terafi, diger terafds ise bu xidmeatlarin istifadagilari (maes.
vatendasglar) yerlasir.

Sakil 1: E-dovlatdo sosial miihit vo onun tolab vo toklif torafleri

e

E-dévlatin taklif tarafi:

Sokil 1-de aydin oldugu kimi e-dévlatin toklif eden terafi kimi Nazirliklorin, Icra hakimiyyeti
orqanlarinin, baladiyye va diger dovlet orqanlarinin vehdastinden amals galir. Dovlat inter-
net iizerindan comiyyetin har bir {izviine- fiziki ve hiiquqi sexslara xidmeatlar teklif edir. Bu
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xidmatlarin istifadagilori bir nov alic1 gisminda ¢ixis edirlar vo dovlat shalinin talablarins uy-
gun xidmaotler taklif etmalidir. Goriindiiyii kimi bu sahanin inkisafinda dévlst boytik rol oy-
nuyur, ¢linki yaradicisi v tagkilatgis: kimi ¢ixis edir.

Dovlatin daxili faaliyyatleri (Dovlstin daxili is prosesi, “Arxa-Ofis”) - buraddvlstin nazirliklari,
dovlet agentliklarinin bir-birile emeakdashg1 daxildir. Burada hayata kegirilon amaliyyatlara
informasiya miibadilasi, regional palanlasdirma, maliyys transferlori vo s. daxildir.

v' Faealiyyat prosesinin e-idarsetmasi: foaliyyoat resurslarimin planlasdirmasi, monitoringi veo
yoxlanmasi (insan, maliyys ve diger resurslar).

v Dovlatds strateji alagenin e-idarsedilmasi: dovlstin fealiyyet strategiyasini vo siyasatini
inkisaf etdirmak, daha yaxs1 hayata kecirmak iigiin miixtalif dovlat agentlari va qollarini,
moalumat sobalorini effektli sokilds birlagdirmak.

v Sonda xiisusi salahiyyatlor vermoklo dovlat proseslorini inkisaf etdirmak: buna avvaelki
yerlarinden giliclarin, resurslarin transfer edilmasi aiddir.

Xarici faaliyyatlor (Dévlat ve vatondaglar arasinda slagaler, “On-Ofis”) - Bu foaliyyetlors Ver-
gilorin 6donmasi, Bilet vo carimalarin 6denmasi, Dogum ve 6liim sehadatlorinin verilmasi, Ica-
zd Lisenziyalarmin verilmasi va s. bu kimi todbirlar daxildir

v" Xarici alagolarin qurulmasi qadar bu ciir tagebbiislor do dovlat vo comiyyat tizvlari arasmn-
da miiayyen qarsiligh alagealori boliisd{iriir

v' Xarici qarsiligh alagalerin qurulmasi, biznes niimayeandolari ilo islomak bizneslo dévlat
arasinda effektli qarsiliql alagalarin qurulmasi menasin verir.

v Bu hamginin birliklarin vo comiyyatlorin: inkisafi demakdir: e-Comiyyatin hamginin ef-
fektli emakdasliglarin qurulmasi demakdir, hansi ki bu amakdashq vasitesils iqtisadi ve
sosial magsadlare nail olmaq olar.

Bu dovlat iglari yolunda yeniden tagkil prosesidir, daxili ve xarici miistorilora moalumatlari, xid-
motlori toklif edir. Bununla E-dovlat korrupsiyam azaldir ve bazi digar xarclari shamiyyoetli
doracads azaldir, soffafligi ise artirir.

Elektron dovlat talab tarafi:

Veb sayt iizerindan elektron dovlatin taklif etdiyi miixtelif xidmatlari ve informasiyan1 alds
eden vetandaslar, 6zal miisssaler ve diger qurumlar elektron dovlstin telsb terafini togkil edir.
Voatondaslari elektron dovlatin nece toskil olundugu, toklif edilon xidmatlarin hansi dévlst or-
gani ve yaxud hansi 6zal qurum terafinden verildiyi maraqlandirmir. Masalon motor naqliy-
yat vasitelorinin geydiyyatimin Vergi Komissiyasinin funksiyasi, siiriicii lisenziyasinin Ictimai
Tohliikesizliyin funksiyasi oldugunun vatandaslar ii¢iin 6nemi yoxdur. Vatondasin istoyi sa-
dace vazifelarini va istediklari tapsiriglart miimkiin oldugu gadar siirstli ve asan gakildas ye-
rina yetirs bilmakdir.

v" Elektron dovlatin taklif etdiyi xidmatlori alde etmak tigiin ilk névbads vetondas kompu-
terls tomin olunmalidir. Dovlat comiyyatin internet resurslarindan istifadasini tomin et-
moak iiciin alverigli sarait vo IKT infrastrukturunu yaradir. Osas masals vetandaslar dov-
lat ilo miixtalif kanallar vasitasila e-pogt, veb, telefon, kiosk ve sexsen slaqe qurur ki, on-
lar bu kanallarin har birinin eyni sistems, eyni prosseslars, eyni verilenlar bazasina malik
olmasini arzulayirlar ki eyni mslumati miixtslif orqanlar tigiin yeniden daxil etmaye eh-
tiyac olmasin.
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v Vatoendasin e-dovletden gozlantisi toklif edilon xidmatin keyfiyyatinas istinad edir. Vaten-
daslarin e-dovlatden istoklorine arzuolunan xidmatin rahat sokilde tapilmas: daha asan,
stiratli sokilds alda edilmosi vo yerino yetirilmasi aid edils biler. Buna toklif edilon xidmat-
larin vetandas noqteyi-nazarindan tagkil edilmasi de daxildir.

v Bu giin texnologiya veb saytlarin miistorilorin telab ve ehtiyaclarini qarsilamagq, e- dov-
latdon memnuniyyetini tomin etmak {i¢iin fordillosdirmays imkan verir. Bu vatondaslar
ti¢lin mithtim shamiyyate malikdir.

Vatandagsin xiisusiyyatlari:

Vatondasin riski ve idaretmani qavrayisi, onun internet tacriibasinin internetin istifadesine
tosiri var vo vatondasin xiisusiyyetlori ve veb saytin dizayini elektron dévlstin gebul edilmasi
ilo birbasa baghdir. Istifadagi xiisusiyyetlori maliyys ve performans, hamginin tohliikesizlik vo
moaxvilik riskinin qavrayisi ile baghdir. Miistarilor 6z sexsi malumatlarimin necs istifads olun-
masindan malumatsiz olduglari {igiin onlarin prossess nazarsts qoabul etmasi ve internet tac-
riibasini genislondirmeosi, istifads tezliyini ve istifade miiddstinin artirmas1 miihtimdyiir. Elek-
tron dovletin toklif etdiyi onlayn malumat ve xidmeatlerin faydaliliginin vatendaslar terafinden
gavranilmasmin da onun gebul edilmasinda boyiik shamiyyati var. Toklif olunan xidmatlarin
faydalilig1 qadar onun asan alds edilmasinin, hamginin xidmatlerin keyfiyyastinin istifadaciler
torafindan darkinin e-d6vlatin gebul edilmasinds birbasa tasiri var.

Dovlat {igiin shamiyyatli olan aspekt - effektiv elektron dovlet strategiyasini inkisaf etdirmoz-
dan avval vaetandag memnuniyystini temin edsn digar amillerls yanasi, vetandagin xiisusiy-
yatlarini diizgiin baga diisiilmasi vacibdir.

Elektron dovlatin tarafdashq novlori:

Elektron dovlst - dovlat va vatoandaslari, dovlat vo amakdaslar1, dovlat ve biznes , hamginin
dovlat vo dovlat orqanlar1 arasinda roqemsal qarsiliqh slagadir. Elektron dovlastin reallasdi-
rilmasi buraya daxil olan bir sira qruplarin-vatandaslar, biznes va digar dovlst qurumlarinin
istirak deracesinden asilidir. Buna gorads, e-dovlet veb reurslari istifadagilerin ehtiyaclarina
vo IKT-nin tutumuna géra tasnif edilir.E-dovlatin miixtslif istifadagilari ve faydalananlari e-
dovlat veb resurslarinin xarakterini formalasdirir.

E-dovlet istirak edan taraflorle asasen asagidaki ii¢ prinsipdae birlasir (Sakil 2)::
a) Birinci sektora dovlst ve dovlst orqanlar1 daxilinds ve arasinda olan ameliyyatlar daxildir.
b) Ikinci sektora dgvlet vo maragh teraflar, &zal sirketler arasmndaki garsiligh slageler daxildir.

c) Uciincii sektora dovlet v veatendaslar arasinda veb iizerinden qurulan biitiin amaliyyat-
lar daxildir.

a) Elektron dovlet va votandaslar arasinda terafdasliq: Dovlet vo vatondaslar arasinda
veb tizerindan qurulan biitiin amaliyyatlar daxildir. Elektron dévlat yaradilmasimnin esas
obyekti dovlet ve veatondaslar arasinda miinasibatlorin daha semarali qurlmasidir.
Elektron dovlastin bu sektoru doévlst ve vaetendaslar arasinda emaliyyatlarin daha asan ve
siiratli sokilde hoyata kegirilmasi iigiindiir.Informasiya asrinds yasayan genclorin
glindslik hayatinin asas hissesini saxsi komputerlar va internet tagkil etdiyi tiglin son 10
il arzinda elektron dovlata tolobatin artacagi gozlonilir.

b) Elektron dovlat va elektron biznes arasinda terafdasliq: Dovlat ve bazarlar, dovlat ve
0zal sirketler arasinda miinasibatlari tenzimlsayan prosses ve strukturlar daxildir.

48



E-dévlat miihitinda sosial sabakalarin askarlanma texnologiyalarimin miiasir vaziyyatinin analizi, movcud metod va algoritmlorin islonilmasi

Sakil 2: E-dovlat, vetendaglar vo biznes arasinda tigtorafli miinasibatlor

Mzlumath camiyyat
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c) Elektron ddvlat va dovlat orqanlar: arasinda tarafdasliq: Bu sektor dovlat ve onun nii-
mayendaliklerinin daxili sistemlarini ve prosseslarini bbir sistemda birlasdirerak e- dov-
latin onurga siitunu funksiyasimi dasiyir.Osas hadafi dovlst daxili tagkilatlarin prossesles-
rini amakdashq va terafdagliq baximindan birlesdirmak va vahid dovlet yaratmaqdir. Bu
sektora dovlet qurumlar: arasinda malumat miibadilesi ve elektron amaliyyatlarin aparil-
mas1 daxildir ve bu sektorun esas harakatverici qiivvesi emaliyyatlarin surastini artirmaq
va xarclarini azaltmaqg, hamginin tapsirig1 yerine yetirmoak tiigiin lazim olan is¢i saymni
azaltmagqla effektivliyi artirmaqdir.

4. E-dovlst veb resurslarda sosial sobakalarin askarlanmasina
dair mévcud metod vo alqoritmlarin tasnifat

E-dovlat veb resuralrinda vatondas mamnuniyyatini artirmagq iiglin vetendasin istoklori gorgi-
vasinds sosial xidmatler verilmslidir. E-dovlst sisteminin daha vacib xiisusiyyerlsrinden biri
vatendasin telablarine uygun yiiksak texnologiyali xidmatlar vasitasilo adekvat informasiyani
tomin etmakdir. E-dovlst veb meakaninda faydali informasiyanin toplanmasi, agkarlanmasi
vo analizi metodlarinin istifadasi vetendaslar ti¢iin xiisusi elektron xidmatlari tomin edor. Be-
laki bu xidmatlar vasitasile vetondas memnuniyyatini, yiiksok keyfiyyatli xidmati, vetondasin
gorar qoabul etma bacarigini ve sonuc olaraq social manfoeatlori artira bilar. Ridels gors e-dov-
Iat informasiya xidmatlarini yeniden formalasdirmaq veya miiasirlesdirmak iigiin web mining
uisulu istifads edilerak vatondasin veb platformada harakati izlonilmali ve analiz edilmalidir
[33]. Web mining termini veb miihitds faydali informasiyanin toplanmasi, biliklarin agkarlan-
masi vo analizi kimi ifads edas bilarik. E-dovlatle alagadar elmi adabiyyatlar incalondiyi za-
man son illor aparilan elmi-tadqiqat islorinde web mining tisullarinin e-dovlst veb resursla-
rinda istifadasi asas agirliq markazine cevrildiyini demok miimkiindiir [34]. Fang vo Sheng
daha yaxs1 e-dovlet vahid pencers sistemini dizayn etmak {i¢iin web mining yanagmasini
toklif etmislar [35].Hong vo Lee [36] iso web usage mining iisuluna asaslanaraq zararli istifa-
dagilerin e-dovlet veb resurlarinda memnunluqglarini artirmaq ve diizgiin qerar vermalarins
komek etmok {i¢iin intellektual veb informasiya sistemini toklif etmislor. Ricardo ve Barbara
istifadagilorin veb sayfalorde maraqglarini analiz etmak ti¢lin web mining iisuluna asaslanan
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model toklif etmislor [37]. Suresh, Abdul Nabi, Anwar Ali vo Raju veb istifadagiler vo onlar
arasinda qarsiligh alageni askarlamagq, analiz elomak vo giymatlondirilmasi maqsodilo web
usage mining tisulundan istifade elomislar [38].

Sado veb amaliyyatlar1 veb Istifadoaci baladgi vasitesile veb servera sorgu géndararak Istifade-
¢i/server niimunasine [39] asaslanir. Bilavasite olaraq sorgu HTTP protokolunu istifade eds-
rok veb servere gondorilir ve gdzlenilen cavab veb Istifadagio qaytarilir.

Veb sayfalorda istifadaci profilinin ve maraq dairasinin avvalcadan tesavviir elamak tigiin is-
tifade¢i mamnunlugunu darin analiz elomak lazimdir [40]. Bunun {iciin veb log fayllarinin
toplanmas, ilkin emal1 vo anlizi prosesi hayata ke¢malidir. Log fayllar saytlarin ve onlara mii-
raciat eden istifadagilerin analizi ve giymatlendirilmasi maqsadils istifade olunurlar. Log
fayylar istifadagilorin miiracist vaxti ve tarixi, istifada¢inin kompiiterinin IP-tinvanu, istifade-
¢inin brauzerinin adi, miiraciat olunan sshifenin URL tinvan1 va istifadagi istinadlarini 6ziin-
da oks etdirir.

Sakil 3: Veb server — veb Istifadaci qarsiligh aks alage sistemi
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Data mining — Web serverdas toplanan geydiyyat fayllarimi (log fayllarimi) verilanlarin intellek-
tual analizi metodlarinin komayi ilo analiz edilmasi kimi tarif olunur. Data mining termini
“verilanlarin intellektual analizi” va ya “verilenlarin qazilib ¢ixarilmas1” kimi terciims edilir.
Tez-tez Data Mining sozii ils yanag:1 “verilanler bazasinda biliklsrin agkarlanmas1” soziines da
rast galinir. Verilonlorin intellektual analizi (VIA) — nisbaten yeni elmi istiqgamat olub tatbiqi
statistika, stini intellekt nazariyyosi, verilenlar bazas1 va bir sira basqa nazeariyyslsrs asasla-
naraq, onlarin bazasinda inkisaf edir.

Log-fayllarin analizi {i¢iin verilonlorin hazirlanmasi ve analizi asagidaki qaydada aparilir:
Maraq doguran yazilarin vaxtiin ve tarixinin yoxlanilmasy;

IP-tinvanin tayin edilmasi iiglin istiqamatin miisyyenlasdirilmasi;

Sorgu olunan faylin adimin ve marsurutunun yoxlanmasi;

Maslumatin kodlarmin 6yrenilmasi;

Istifadacinin islotdiyi brauzerin toyin edilmasi;

AL

Istinadlarin yoxlanmas.

Biliklerin toplanmasi, agskarlanmasi ve analizi asagidaki sekildaki kimi sistemlagdirmek miim-
kiindiir [41].
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Sakil 4: Biliklarin agkarlanmasi ve analizi marhalalari (Fayyad ve b. istinadan)
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Biliklarin segilmasi, toplanilmasi ve ilkin emaili naticesinds yaranan malumat sablonlarinin
askarlanmasi prosesi {i¢iin data mining tisulu istifads olunur [42].

Veb log fayllarinin qazib ¢ixartmaq (mining) ticlin 6namli data mining tisullar istifads olunur
[43]. Bunlar statistik analiz iisulu (statistical analysis), assosiativ qayda iisulu (association
rule mining), klaster analizi iisulu (clustering), kalssifikasiya iisulu (classification) vo ardicil
sablonlar (sequential pattern mining) tisullaridir.

Statistik Analizin asas maqgsadi — peridoik hesabatlara dayanaraq sistemin performansini ar-
tirmaq, sistemin tohliikesizliyini artirmaq ve talablar ¢arcivesinds sistemi miikemmeallagdir-
moak {i¢iin istifade olunur. Statistik analiz tisulu biliklarin veb loglardan agkarlanmasi iigiin
on ¢ox istifads olunan tisuldur.

Cadval 1: Veb loglardan agkarlanmis shamiyyatli statistik malumatlar

Statistis Malumatlar Dolgun Malumatlar

Veb sohifslorin fealiyyat statistikas1 | a) Daxil olmalarin iimumi say1
b) Ortalama zearbalerin (hit) say1
¢) Ugurlu / ugursuz / istiqametlondirilmis / kes zarbalor

Diaqgnostik statistika a) Server xatalar1
b) Sehife tapilmadi xatalar1

Server statistikasi a) ©On yiiksak sahifs ziyarati
b) ©On yiiksak giris/cixis sohifelari
¢) On yiiksak tok (bir dafalik) daxil olunan sahifa

Istifadagi demoqrafik statistikast a) Ust cografi yerlasmo
b) On aktiv olkelor/sohoarlar/togkilatlars
Klinet statistikasi a) Veb sohifelors, amoliyyat sistemlarins ve kesa daxil olmalar

Yuxaridaki codvalda veb loglardan shamiyyetli malumatlarin askarlanmasi gostarilmasdir.

Assosiativ qayda tisulu (association rule mining) botiyiik verilonlar bazasinda slagali hadise-
lor arasindaki miinasibatlori ve qanunauygunluglari tapmaga imkan verir. Assosiativ qayda-
lar, bazarliq zamani alicilarin seqmentlasdirilmasinds, istifadaginin xarakterinin analizinds,
amtoo mallarinin super marketlards yerlasdirilmasinin planlasdirilmasinda, {invanlara gon-
darilmads effektiv istifade olunurlar. Lakin bu alqoritmlerin tatbiq dairasi ancaq ticarat sahs-
si ilo mahdudlagmir. Onlar1 hamginin diger sahslards do ugurla tatbiq edirlar: tibbds, Web-
sohifalords olmalarin analizinde (Web Mining), matnin analizi {i¢iin (Text Mining), shalinin
siyahiya alinmasi verilonlorinin analizi {i¢iin, telekommunikasiya avadanliglarin siradan ¢ix-
ma hallariin analizi ve prognozlasdirilmasinda va s. [44]
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Assosiativ qaydalarin tapilmasinin klassik alqorotmi APriori alqoritmi hesab olunur [45]. As-
sosiativ qaydalarin axtarist zamani assosiativ qaydalarin dastoklonmasine vo dogruluguna
hududlar daxil edilir.

Klaster analizi iisulunun asas maqsadi — tedbiq olunan obyektlar va slamatlar coxlugunu uy-
gun anlamda bircins qruplara ve ya klasterlora bolmokdir. Belslikls, verilonlorin klasterlosdiril-
masi zamani onlara uygun strukturun agkarlanmas1 masalesi hall olunur. Praktik talablar za-
manu sades qruplasdirmadan sohbat getdiyi halda klaster analizi tisulunu tatbiq etmak olar [46].

Klaster analizi tisulunun shamiyyatli torafi onun obyektlorin bir parametrs gora deyil, biitov
alamatloer y1gimina gore de boliinmaesini hayata kecirmaye imkan vermasidir. Bundan basqa,
oksar riyazi-statistik iisullardan forqli olaraq klaster analizi baxilan obyektlarin novii {izerina
he¢ bir mahdudiyyst qoymur ve praktiki olaraq ixtiyari tebistli giris verilonlari ¢coxluguna
baxmaga imkan verir [47]. Boyiik verilanlar massivinds k-orta (k-means) alqoritmi genis yayil-
misdir. Onun mahiyyeti ondadir ki, biitiin giris niimunsalari y1gimi k sinfe els boliiniir ki, si-
niflarin daxilinds obyektlar arasindaki evklid masafesi minimallasir ve siniflor arasinda evk-
lid mosafasi maksimallasir [48].

Klassifikasiya tisulu verilmis obyektlor coxlugunu kateqoriyalara vo siniflors ayirir. Bu amae-
liyyat iki addimda hayata kegir : dyronma va klasifikasiya. Oyronme modunda ixtiyar1 veri-
lanlar niimunsleri bazada olan niimunalarls test edilarek miiqayise edilir. Klassifikasiya ama-
liyyat1 verilmis sarhoda ¢atanda proses son gatir. Klassifikasiya tisulu vasitasilo veb platfor-
mada istifadaci davranigini analiz elomak miimkiindiir [49].

Hbollar agac1 (decision trees) klassifikasiya masalosinin halli ii¢lin nazards tutulmus énemli
qaydalardan biridir. Bazan {isulun bagqa adlarindan istifads edirlar — klassifikasiya agaci,
halledici qaydalar agaci. Onlar agac formasinda olan, “OGOR...ONDA...” (if-then) tipli tosnif-
edici qaydalarin iyerarxiyal strukturunu yaradirlar.

Ardicil sablonlar iisulu zamana gore alaqali hadisaler arasindaki qanunauygunluqlarin mii-
ayyan edilmasini tomsil edirlar. Verilonlor bazasinda oxsar qanunauygunluglarin agskarlanma-
s1 liciin hadisenin 6ziindean slave miisteri ve hadisslerin zamani haqqinda informasiyalar da
saxlanilmalidir.

Internet saboakesindaki informasiyanin hacminin bdyiikliiyii bels bir naticays gatirib gixarir
ki, istifadaginin sorgusu asasinda verilon obyektlarin hacmi haddindan artiq ¢ox olur. Bu, 6z
novbasinds, alinan naticalarin arasdirilmasini, tapilanlar arasinda daha miinasib materialin
(magqals, hesabat va s.) secilmasini ¢atinlagdirir. Verilonlarin (bizim halda, matnlarin) bu ciir
qruplasdirilmasi prosesi klasterlosdirma vo ya matnlorin klassifikasiya olunmasi adlanir [64].

Ardicil sablonlar agkarlanmasi prosesinde Markov moddellari 6namli stoxastik yanasma
olaraq istifade olunur. Bu model vasitasils istifadaginin veb portalda daxil ola bilacok sayfa-
lari avvelcadon tohmin etmak miimkiindiir [50].

Maraqgl ve tekrarlanan sablonlar1 veb loglar daxilinden askarlamaq tigiin elmi tadqgiqat me-
salalarinda bu tisul six-six istifade olunur [51]. Ardicil sablonlar alqoritmlari assosiativ qayda-
lar alqoritmloarine oxsardirlar. AprioriAll ve AprioriSome genis yayilmislar. Ardicil sablonlar
tisulunda esas iki yanasma asaslanir: a) Apriori qazib ¢ixarmasina asaslanan alqoritma (Ap-
riori-based mining algorithm) ve b) Umumilasdirilmis ardicil sablon qazib ¢ixartma (Gene-
ralized sequential pattern mining algorithm) alqoritmas: [52].

Elmi todqgiqgat qaynagqlar: incelondiyi zaman verilonlarin emals, alinmis naticalorin interpreta-
styas1 ve qisacast Data Mining masalasinin halli {iglin elmi tadqiqatgilar terafinden istifade
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olunan diger an maghur alqoritm va iisullar: Siini neyron sabakalarini ve Ozii taskil olunan
kartlardir[53].

Siini neyron sabakalari (Artificial Neural Network), coxlayli perseptron reqresiya vo klassi-
fikasiya masalalarini hall edirlor. Neyron sebeakalari 6ziinii insan beyninds gedan proseslare
analoji olaraq, sada bioloji proseslari modellagdiran hesablama strukturu kimi taqdim edir.

Miisbat vo manfi tesirlars reaksiyasi vasitesi ilo adaptiv 6yranma qgabiliyyatine malik paylan-
mis vo paralel sistemlordir. Onlarin qurulmasinin asasinda siini neyron veo ya sadace dziiniin
bioloji prototipine analoji olaraq neyron adlanan elementar gevirici dayanur.

Sakil 5: Bioloji neyronun tesviri
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Ozii taskil olunan kartlar (Self Organizing Feature Maps - SOFMs) klasterlogsma vo seqment-

lasdirma masalalorinin halli tigiin istifade olunur [54]. Ozii togkil olunan kartlar neyron soba-

kalarin bir variantidir. Ozii tegkil olunan kartlarda 3 topologiya istifads olunur:

a) Acqgq tolopogiya (Open topology) —iki Olgiilii torda (massivde) neyronlar nizamlanir.

b) Lent topologiyasi (Lent tology)-neyronlarin en yaxin qongular1 diiyiinlerin saginda top-
lanir.

c) Thoroidal topologiyas1 — alinmis karta yaxin vektorlar els giris fozasinda da yaxin olurlar.

Soakil 6: Ozii toskil olunan kartlarm topologiyasi
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Web mining termini Web mekanda faydali informasiyanin toplanmasi, askarlanmasi ve ana-
lizi kimi terif oluna biler. Web mining - data mining metodlarimn tetbiq olunmasi ils, Web-se-
hifslarin, Web-sanadler arasinda hiperistinadlarin, istifade olunan Web-sahifalarin istifadagi-
lori hagqinda biliklerin alde olunmasina imkan verir. Elmi todqgigat qaynaqlarinda Web mining
terminini asas {i¢ istiqamoatda incalondiyi aragdirilmisdir [55].

a) Web content mining -Web makanda Web resurslarin kontents gore analiz etmakls fay-
dal1 biliklorin asakarlanmasi kimi izah oluna bilar [56]. Kontent verilanlori kimi — matn,
sokil, audio, video va ya strukturlasdirilmis yazilar (siyah1 va ya cadval) ola biler.
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b) Web structure mining — Web-sahifelarin strukturunu analiz etmokls Web haqqinda struk-
tur biliklerin asakrlanmasi kimi tarif olunur [57]. Verilonlorin strukturuna asason analiz
2 sinifs ayrila biler:

e  Hiperlinklor — bir sehifonin miisayyen hissalori va ya sohifslor arasinda alagealori gostarir.
Ogor hiperlink sohifenin miiayyen hissolorini slagslondirirse bu sehifedaxili (Intra-Do-
cument), sahifslar arasinda alaq isa sohifearasi (Inter-Document) adlandirilir.

e  Senadlarin strukturu - Web-sahifenin kontentlarini agacvari struktur formasinda, miix-
tolif HTML va sahifolarin teq-lori asasinda tesevviir etmok olar. Burada analiz asas etibar1
ilo sanad obyekt model (document object model) strukturunun agkarlanmasindan ibaratdir.

c¢) Web usage mining (WUM) —serverlards toplanan log-fayllar1 (qeydiyyat jurnallarini) ve
digor istifadaci verilonlorini analiz etmokls timumilikde Internetdan istifadenin intellek-
tual analizini, istifadagi profilinin ve maraq dairasinin dyranilmasina dair faydal bilikls-
rin agsakarlanmasi kimi izah olunur [58]. Web usage mining asagidaki kimi siniflera bo-
liins bilar:

e Web server data — Web-serverda toplanan log-fayllar (IP {invanlari, reqistrasiya jurnal-
lary, istifadaginin miiraciat vaxti) aiddir.

e Application server data — kommersiya tipli serverlorde: Weblogic, Broad Vision va s. top-
lanan verilanlar ola biler ve s.

Web makanda faydal1 informasiyanin toplanmasi, agkarlanmasi ve analizi masslesi hal-hazir-
da bu istiqamoatds aparilan elmi-tadqiqat isleri daha ¢ox maraq dogurur. Qisacast Web mining
mosoalosi elmi-todqiqat islorinde aktual masals olaraq arasdirilir [59].

Qeyd edak ki, Web mining prosesinin gostarilon 3 istigamatindon an miirokkebi ve zaif dyre-
niloni WUM istigamati hesab olunur. Bels ki, digar iki istiqamatls miiqayissde WUM prose-
sinda verilanlarin toplanmasi olduqca ¢atin, bazi hallarda iss demoak olar ki, praktiki olaraq
miimkiin deyil. Bu sebsbdan do Web usage mining prosesi Web mining sahasinds an zaif
Oyrenilon ve aragdirmaya ehtiyac duyulan istiqamat hesab olunur. Hal-hazirda bu istiqamat-
doe aparilan elmi-todqiqat islori daha ¢ox maraq dogurur [60].

6. Natico

E-dovlet veb resuralrinda vetondas mamnuniyyetini artirmaq tiglin vetondasin istoklari ¢or-
¢ivasinda sosial xidmatlar verilmalidir.

E-dovlat veb moakaninda faydali informasiyanin toplanmasi, agkarlanmasi ve analizi metod-
larimin istifadasi vetandaglar ti¢tin xiisusi elektron xidmatlari tomin edar. Belaki bu xidmatlar
vasitasilo vetondas memnuniyyatini, yiliksak keyfiyyatli xidmati, vetondasin qorar gabul et-
msa bacarigini ve sonuc olaraq sosial manfastlari artira bilar.

Ridels gors e-dovlet informasiya xidmeatlarini yeniden formalasdirmaq veya miiasirlagdirmeak
ti¢lin web mining tisulu istifads edilorok voatondasin veb platformada harakati izlanilmali ve
analiz edilmalidir.

E-dovlate maxsus veb resurslarda dovlat-vetandas qarsiligh miinasibatlori kontekstinda sosi-
allasmanin mantiqi naticesinde meydana ¢ixan sosial miihitin elmi nazariyyaye sdykenen ana-
lizinin aparilmasi ve mévcud metod ve modellarin tasnifati naticasinda taklif edilmis infor-
masiya modeli asasinda sosial sebakalorin agkarlanaraq intellektual analizinin e-dévlat quru-
culugunun e-demokratiya marhalasins yiiksaldilmasinds shamiyysti aktual masaladir.
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Elmi tadqiqat isinde Web usage mining (WUM) istiqamsti todqiq olunaraq e-dovlat veb re-
surslarinda verilanlarin ilkin emali, sablonlarin agkarlanma va analizi ti¢lin bu sahads olan
movcud aktual problemlar aragdirilmisdir. Asagidak: sokilds e-dévlet veb reurslarmda WUM
tisulunun istifade strukturu 6z aksini tapmisdir ($akil 7).

Sakil 7: E-dovlat veb resurslarinda (platformasinda) Web Usage Mining tisulunun tatbigi

E-dévlat Veb Sahifasi
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Neatice olaraq

a)

b)

E-dovlatin ve e-dovlatds sosial sabkslorin miiasir vaziyyeti arasdirilmis ve inkisaf pres-
pektivlari 6yrenilmisdir.

E-dovlat veb resurslarinda faydali informasiyanin toplanmasi, askarlanmasi vo analizi
metodlar1 tadqiq olunmusdur.
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XULASO

Magqalada fealiyyat zamani subyektlorin real informasiya telabatlarin ddenilmasi maqsadilo CRM sistemi
aragdirilmis, fealiyyatin daha semorsli idarsolunmasi {iciin bu texnologiyanin faydalar1 sadalanmis, diger sistem-
lorden iistiin cohatlari sorh olunmusdur. CRM sisteminin kegdiyi inkisaf yolu nezarden kegirilmis vo sistemin nov-
lari sorh edilmisdir. Maqalade hamgcinin, CRM sisteminin tohsil ve miixtslif sahalerds tetbiqi gostorilmisdir.

Acar sozlar: miistori miinasibatlorin idarsolunmasi, CRM, operativ CRM, kolabrativ CRM, analitik CRM,
ROI (Return on Investment), maksimum funksionallig1 olan informasiya sistemlari, giiclii funksionallig1 olan in-
formasiya sistemlori, Sales Logix informasiya sistemlari.

CRM SYSTEMS AND APPLICATION OF ITS IN EDUCATION
ABSTRACT

In article CRM system is investigated to ensure subjects of real information demands during activity, benefits
of this technology are shown to manage activity more effectively, advantages of other systems are commented.
Evolution of CRM system is reviewed and types of system are explained. Application of CRM system is also shown
in education and other areas in this article.

Key words: customer relationship management, CRM, operational CRM, collaborative CRM, analytical CRM,
ROI (Return on Investment), maximum functionality being information systems, powerful functionality being
information systems, Sales Logix information systems.

CRM CUCTEMBI U EI'O IIPUMEHEHMUE B ObPA30OBAHINN
PE3IOME

B cratre, CRM-cucrema mccaejoBaHa B 114X YAOBAETBOPEHNUS peaabHBIX IIOTpeOHOCTel cyOheKTOB MHPOP-
Manuy, IpeuMyIIIecTsa 9TOM TeXHOAOTMN IIepedrCAeHbl A4s 00aee DPPeKTUBHOTO yIpaBAeHNs. OBLAO0 IPOKOM-
MEHTHPOBaHO IIPeUMYIIeCcTBa APYIuUX cucteM. briaa paccmorpena passurie cricreMbl CRM 11 TUITBI cucTeM OIi-
caHbl. B cTatpe, Takke cricrema CRM 6b1a11 paccMOTpeHbI TpUMeHeH s 00pa30BaHMM U B Pa3ANIHBIX 001aCTAX.

Karouesble caoBa: ynpapaenns otHomleHn i ¢ kaneHtamu, CRM, onepanmonnsiin CRM, koaaabopaTuBHEBIN
CRM, anaantnueckuii CRM, ROI (Return on Investment), mHpOpPMAaIIIOHHON CUCTEMBI SABASIOIIENC MaKCMaAb-
HOJI I MOIIIHO¥ (PYHKITMOHAABHOCTEIO, Sales Logix mH(popmMaImoHHol CicTeMBbI.

Giris

Miiasir dovriimiizds informasiya texnologiyalarinin siiratli inkisafi, onlarin tahsil sisteminda
totbiqi tohsil proqramlarimin miiasir talebler seviyyesinds qurulmasina imkan verir. Mahz ye-
ni, innovativ telim metodlarinin tetbigi tehsilin mezmununun semarsli manimsesnilmasini te-
min edan effektiv tohsilveranin formalasdirilmasi, tohsilveranlarin pesokarliginin yiiksaldil-
mosi, tohsilalanlara ytiksak bilik va tacriibanin verilmasi, onlarin nailiyystlarinin qiymatlen-
dirilmasi tizra yeni sistemlorin qurulmasi, tohsilalanlarin istedadinin askar olunmasi ve inki-
saf etdirilmasi ilo bagh miiasir talim metodologiyalarinin yaradilmasimi ehtiva edir.

Bu baximdan tshsilin informasiyalagdirilmas: halli zeruri olan problemlsrden biri kimi durur.
Tohsil sisteminda miiasir taleblore cavab veran nailiyyatlorin alde olunmasi, onun golacayi
informasiya tominatindan bilavasite saviyyesinden asili olur. Ona gora da tohsilin informasi-
yalagsdirlmasi ve informasiya teminat1 prioritet masslesi kimi daim digqst merkesinds durur.
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Bu maqalads do CRM (Customer Relationship Management) — miistari alagalorinin idars edil-
masi sistemlarine baxilir, onlarin tahsil sisteminda tatbiqi ve tahsilin ssmarsliliyinin yiiksaldil-
masinds bu sistemlarin imkanlar1 tedqiq olunur. Malum oldugu kimi, CRM sistemlarinin tes-
kilatlarda tatbiqi marketinq proseslarinin idars olunmasi tigiin tatbiq edilir. Bu proseslars ye-
ni talobatlarin miisyyenlasdirilmasi, marketingin mazmunu, galirlorin optimallasdirilmas: vo
s. masalalar aid edilir aiddir.

Aydindir ki, tohsil sisteminds informasiya xidmati sistemlari de miistarilors, yani tohsilin is-
tirakcilarini (telabolar, miiallimlar, elmi iscilor vo digar istifadagilar) tiglin qurulmus, onlarin
talebatlarma “koklenmis” informasiya teminati ideologiyasina asaslanan texnologiyadir. Mahz
buna gora do CRM texnologiyasimin tehsilin informasiya teminati sistemlarin reallagdirilma-
s1 liclin nazari ve praktiki baza kimi miivaffaqiyyetls tetbiq edils bilar.

Miistarilarls is siyasati, CRM

Bu giin getdikco ¢otinlogon raqabat miihitinde miistari saymin artmasi sobabinden onlarla ola-
golarinin idars olunmasi daha shamiyyaetli masaloye gevrilir. Islorini elektron miihita keciron
va bu sahads malumat axinina nazarst ederak zaruri olan dogru malumatlarin alds olunmasi
biitlin tagkilatlar tiglin 6namlidir, hemin malumatlarin tahlili daha diizgiin gararlarin gabul
edilmasins ve optimal idarsetmanin qurulmasina komsak edir.

CRM - miistorilorlo qarsliligh alagslarin idars olunmas: texnologiyas: olub miisterilorin qar-
siligh faydali, uzunmiiddstli miinasibatlorin qurulmasi, qorunmas: ve inkisaf etdirilmasi
prosesini 6ziindo ehtiva edir. CRM sistemlar ilk dafe 1993-cii ilde Tom Siebelin bascilig: ilo Sie-
bel Systems Inc. terafinden praktikada reallagdirilmisdir. Tekca 2010-cu ilde diinya tizre CRM
texnologiyalarina xarclonan vasaitin meblagi 11 milyard ABS dollarindan artiq olmusdur.

CRM texnoloji inkisafin komayi ile gliniimiiziin is diinyasinda getdikca daha ¢ox 6nam ver-
moya baslayan is falsefasidir. CRM sistemi dedikds, burada xiisusi proqram paketindan isti-
fads, miistorilors miinasibatde vahid yanagsmanin moévcudlugu nazerds tutulur. Bu sistem
miistarilarle islayen biitiin teskilatlarda bu ve ya diger formada movcud olur. Miisterilorls
miinasibatlorin daha sistemli olmasini, miistari xidmatinin keyfiyystinin yiikselmasini arzula-
yan tagkilatlar 6z fealiyyatlarinde CRM texnologiyasindan istifads edirlar.

CRM sisteminin konseptual sxemi va is prinsipi sokil 1-ds gosterilmisdir.

Sak.1. CRM sisteminin konseptual sxemi
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CRM sistemlari va onun tahsilda tatbiqi

Miistarilarls is siyasati har bir tegkilatin uzunmiiddstli strategiyasinin ayrilmaz hissasidir. Bu-
nu noazars alaraq, biitiin tagkilatlarda hazirda miisterilorle miinasibetlorin idare olunmasina
xiisusi diqqat yetirilir, strateji qoararlarin verilmasinds, resurslarin boliisdiiriilmasinde CRM
texnologiyasindan istifads olunur.

CRM hoamiss diisliniilmiis, avtonom program tominati olmadigindan ona bir ¢ox sirkatlar bu
giin giivenir. Son dord il arzinds, bir sira biznes proqramlar: hayata kegirilmisdir. Bu zaman
gorgivasinde CRM sistemi doyisikliklors maruz qalmis daha da tekmillogmisdir.

1980-ci illards ilk dafs Robert vo Keyt Kestnbaum tarafindan biznes mealumat bazas1 toplanildi
va miistari informasiyasi tohlil edildi. Statistik modellagdirmadan istifads edarak, bu mealumat-
lar daha sonra digar potensial alicilarla rabite qurmaga komak etmak {iciin istifads edildi.

1986-c1 ilds proqram teminatinin idars edilmasi ils alagalarin qurulmasi biznes alomine taqdim
edildi. Osason miistori alage moalumati somorali saxlanmasi ve taskili {i¢iin icazs verilirdi. On-
illiyin sonu proqram teminatinin inkisafinda fordi kompiiterlorin yayilmasi ve server/client
arxitekturanin meydana goalmasi gozlenilmaz zemin yaratdi.

1990-a1 illarin baglangic1 asl CRM proqram teminatina dogru ilk ciddi addim atilmigdir. Brok
Idarsetma Sistemlori kimi ilk yenilikgilor satisin avtomatlagdirilmas: istigamatinds proqram
tominatinin idare edilmasi alagasinin inkisafina komok etdi. Satisin avtomatlasdirilmas: mar-
ketinqg malumat bazasi funksiyalarinin bir coxunu 6ziinds saxlayib, onlar1 avtomatlasdirib va
alaqge idareedilmasi ilo birlesdirilmisdir. Bu daha ¢ox sirkatlora faydali miistori melumatlar:
tiglin nazardos tutulub. Bu da inventar yoxlamaya oxsar biznes masalalorini vo miistori ilo qar-
siligli slaqaya oxsar satis masalalarini avtomatlagdirilmisdir.

1993-ci ilde Tom Siebel “Siebel Sistemlori” yaratmagq tigiin Oracle sirkatini tork etdi. Siebel Oracle
sirkatindo olarken Sirketinin Bas Direktoru Larri Ellison onlarin daxili satisin tatbiqini ayrica
mohsul kimi gostermak ve satmaga inandirmaq cehdi ugursuz oldu. “Siebel Sistemlar”i tez
bir zamanda bazarda satisin avtomatlasdirilmasi tizra aparict provaydera gevrildi.

1995-ci ilde satisin avtomatlasdirilmasi ve alagalarin idarsedilmasinin hartarafli inkisafi mii-
asir CRM-in proqram teminatini xatirladirdi. Lakin bu yeni mahsulun hals ds diizgiin ad1 yox
idi. Miiessise miistarilerinin idars edilmasi ve miisteri informasiya sistemi (MIS) kimi termin-
lorden istifads edilirdi. 1995-ci ilin sonunda, bu termin CRM sistemi kimi formalasdi. Gartner
todqiqat sirketi ve Tom Siebel bu texnologiyanin bir sira atributuna goérs onu miimkiin men-
ba adlandirdi. Har iki halda, CRM sanayesi son bir ad hesab olundu.

Onilliyin 6ten yarisinda CRM senayesine boyiik deyisikliklar bas verdi. Miiassise resurslari-
nin idarsedilmasinda Oracle ve Baan kimi tachizatc¢ilar CRM-in biznes sferasina daxil oldu-
lar. Digar proqram teminati sirkatlori CRM sistemine kecid etmasina baxmayaraq, SAP yeni
sifariglorinde kapitallasmaq maqsadile bu bazara daxil oldu. Biitiin raqabstloar CRM tachizat-
¢ilarina an yaxs1 xidmati miiayyon etmokds tokan verdi. Genis biznes, satis vo gesidli xidmat
imkanlar1 CRM sisteminin torkib hissesine daxil edildi.

1999-cu ilde CRM senayesi ligiin goargin il oldu. Bels ki, avvallar intranet, extranet ve internet
istifads edan e-CRM toachizatcilar1 CRM senayesinde mévcud olamayan daxili tegkilati emak-
dasliq saviyyesine toklif edirdi. CRM siiratli bazara ilk olaraq Siebel Handheld vasitasilo daxil
oldu.

2000-ci ilin ilk illarinds, Paul Greenberg "is1q siirati ilo CRM” (“CRM at the Speed of Light”)
kitabinda daha atrafli biitiin biznes slagalorini idars edon CRM sistemindan bahs etmisdir.
Onilliyin sonuna yaxin bu CRM sanayesi {izra iimumi diisiincs oldu.
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Onilliyin ortalarinda artiq bu proqram teminati daha shamiyyatli oldu. Nehang Microsoft
proqram teminati CRM bazarina Dynamics CRM sistemi kimi daxil olmus, Oracle Siebel vo
bir cox digar miisssisenin proqram tachizatcilarini alda etdi.

2007-ci ilds Salesforce CRM senayesinds novbati boytiik dayisikliyi yaratdi. Force.com CRM-i
biitiin diinyaya taqdim etdi.

CRM sisteminin hal-hazirki dévriimiize geder ke¢diyi inkisaf yolu asagidaki qrafikds 6z ak-
sini tapmisdir ($ok.2).

CRM sistemlarinin ii¢ névii méveuddur: operativ, kolabrativ va analitik.

Umumiyyoetls, operativ CRM sistemlorine 6z miistorilarinin qaygisina qalan sirket mohsulla-
r1 vo xidmeatlari aid edilir. Bu, miixtalif biznes amoliyyatlarinin (satis, marketinq vo xidmat)
yerina yetirilmosini tomin edir. Buna misal olaraq alage moarkazlarini, mslumatlarin timumi-
lagdirma sistemini vo saytlar1 gostormok olar.

Kolabrativ CRM sistemlari - iso miistorilorlo kommunikasiya vasitasi olub ve miistorilor ilo
birbasa qarsiligh faaliyyeti shats edir. Qarsiliqh fealiyyat web sahifs, elektron pogct, avtomat-
lagdirilmis sasli cavab vasitasile reallasdirila bilor. Kolabrativ CRM toklif etdiyi xidmatlari
keyfiyyatli olmagini tomin edir.

Analitik CRM - miixtalif magsadlar toplusunun reallasmas: tiglin miistori malumatlarin toh-
liline yénaldilmisdir. Umumiyyatls, bu, marketinq ssmaraliliyinin optimallagdiran magsad-
yonlii marketing kampaniyalarinin islonib hazirlanmasi ve yerina yetirilmoasi tigiin istifade
olunur. Analitik CRM sistemina mahsul ve xidmatda gorar gabuletms, qiymat ve yeni inki-
saf mohsulu daxil edilir.

Sak. 2. CRM sistemloarin inkisaf dinamikasi
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Migtarilals
qarglihigh
alagalarin
idaraclunmass
Aizssisa
12susslanmn
planlzzdinlmas
Bimes faal-nin
yenidsnquemas)
Malivys
manscmanti
1970 1980 1890 | 2000

CRM sisteminin faydalar

Hazirda CRM sistemi an ¢ox istifads olunan menecment alatlarinden biri hesab olunur. CRM
programu yalniz aletdir. Marketing strategiyasi deyil. CRM proqrami tetbiq etmamisdan 6n-
co sirkatin marketing strategiyasi, miisterilarle is siyaseti olmalidir. Bundan sonra CRM prog-
raminin istifadesi effektli ola bilar.
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CRM sisteminin mahz 6ziinemaxsus asagidaki xiisusiyystlarini sadalamaq olar:

Sirkat miistarilarls isini vahid sistemdan idare edir;
islok miisteri bazas: olur;

Sirkatin biitiin magazalar1 vo bolmolari eyni malumat bazasindan (sebakaden) faydala-
nir. Masalan, sirkatin bir magazas1 onlayn sakilds timumi anbardaki, heatta diger maga-
zadaki mal qaliglarini goriir;

Miistarilar haqqinda biitiin melumatlar onun kartockasinda olur: Ads, telefonu, yasadig:
yer, sifarislari, ona gondarilmis sanadlar, miisteri ila biitiin amaliyyatlar, slagslendirici
soxs, email, faks vo s;.

Cox miixtalif filtr imkanlari. Miistarilorin yasadig1 tinvana gors, sifarisin hacmine gors,
yasina, cinsina va s. gora tasniflasdirmak olur;

Miistorilarle geyri-satis alagalorinin geydiyyati vo idars olunmasi imkani. Masalan, poten-
sial miistarilorle goriislorin naticalori;

“Reminder” (Xatirlama). Tutaq ki, potensial miigteri ile gortisiildii, gerara aldiq ki, 10 giin-
dan sonra zeng edilmalidir. “Reminder” qoymagqla proqram xebardar edacek 10 giindan
sonra. Bundan basqa, her satisdan sonra Reminder qoymagq olar ki, 1 aydan sonra zang
edib maraqlanmaq ve s;

Menecment {igiin ¢evik nazarat va qararverma imkani.

Sikayoetlerin va biitiin nov Feedback-in idars olunmasi. Bels ki, sikayetin sebabi gostari-
lir, dovri (ayhq, illik) statistikalar ¢ixarilir ki, an ¢ox sikayat ne baradadir;

Hoem movcud, heam da potensial miistarilarle miinasibstlorin markezlagdirilmis qaydada
idaro olunmasi;

Magazalar, bélmalar arasindaki informasiya/sanad miibadilasinin avtomatlasdirilmasi;

On miixtalif hesabatlar: hansi mallar daha ¢ox satilir, hans1 qrup miigtariler daha aktivdir,
haftenin giinlarinin miiqayisali tehlili, satis-manfeat hesabatlari ve s.

Reklamlarin effektivliyini miisyyen etmak olar;

Miigterilarin malumatlarinin diger proqramlarla inteqrasiyasi ils toplum smsliyyatlar et-
moak olur: kampaniyalar, toplum-sms ve s;

Miixtslif magazalarin ve satis noqtelarinin naticalarinin (performansimin) miiqayisali tehlili;
Vaxta genast olunur, lazimsiz kagiz dovriyyaesi azalir;

MBohsullarin qruplasdirilmasi imkani (rang, sinif, 6l¢ii, model vo s.) .

CRM sistemini digar sistemlardan farqlandiren iistiin cohahlari asagidakilardir:

Etibarli informasiya bazas1 olur. Yeni, istadiyi informasiyani vaxtinda alds eds bilir. In-
formasiya “sl¢atan” olur;

Insan amilinin minimumlasdirilmasi. Bununla ham sahvlar azalir, ham da isci quivvasine
¢okilan xarcler. Daha az isciye ehtiyac olur;

Xorclarin azaldilmasi;

Menecment {igiin ¢evik nazarat imkan;

Iscilorden malumat asililig1 azalir. Isci isden ¢ixanda melumatla bagli problem yaranmur;
Miistarilorle miinasibatlor yaxsilasir;

Biznes proseslari siiratlonir;
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e Tachizatgilarla miinasibatlor yaxsilasir. Masalon, diinyanin an bdyiik supermarket sobo-
kasi olan Wall Mart sirkati Retail Link sistemi ils tochizat¢ilarla magazalar: slagalendiri-
lib. Har alig-veris olduqca anbar qalig1 barads tachizatcilara birbasa malumat gedir;

e  Vahid malumat bazasi esasinda dayoerli statistik tohlillor aparmagq olur;
e  Qorarvermo prosesini asanlagdirir. Qorarlar daha keyfiyyastli informasiya asasinda verilir;

e Informasiya tehliikesizliyi. Bu, hem da, har bir isciden asilidir. Iscilor informasiya siste-
minin shomiyyetini basa diismalidir.

Bels bir sual meydana ¢ixir. CRM-in asas {istiinliiyiinii no hesab etmak olar? CRM sisteminin
qurulmasi, dastoyi ve zamanla yenilonmaosi ilo alagadar har miistari tizerinde diisen (miistori
artim1 da nazare almaraq) xarclorle miiqayise edilmolidir. Buradan yaranan farqloer daha do-
qiq gerar vermoak ti¢iin shamiyyatli ola biler. Homginin, CRM sistemlarine investisiya qoyu-
larkan son darace diqgatli olmaq lazimdir. Texnologiyalar {izre diinyanin an boyiik todqiqat
sirkati olan Gartner, Inc.-in sorgusunun naticalarins gors, tatbiq olunmus CRM sistemlarinin
yalniz 50%-i ugurlu hesab olunmusdur. Sksariyystindas tatbiq olunan biznesin 6zalliklori tam
noazoars alinmamisdir. Bazisinde praktiki olmamisdir. Yoni ya amaliyyatlarin siirati ilo prog-
ramdaki is uzlasmamis, ya da proqramla isloyanlar iiglin oldugca ¢otin olmusdur. Bunun se-
bablarindan biri odur ki, bazen menecment CRM proqramini alarken onun son mshsuluna —
alinan hesabatlara, proqramla nazarat imkanlarina diqqgat yetirir, proqramla isloyan persona-
lin gabiliyyatini ve is soraitini nazars almur.

CRM sisteminin galacayi barads miitexassislords timumi fikir ondan ibaratdir ki, bu sistem
gec-tez biitiin normal sirkatlords olacaq. Proses ona dogru gedir. Bu fikri qiivvetlondiran asas
amil odur ki, miisteriys yonalik todbirlor arasinda CRM sistemi an yiiksok ROI-ya malikdir.
ROI (Return on Investment) qoyulmus investisiyaya gors gotiiriilmiis qazancdir. ROI agag1-
daki kimi hesablanir:

ROI = (investisiyaya gora gotiiriilmiis gazanc) / (qoyulmus investisiya)

Diizdiir, CRM sisteminin totbiqi ilo slagadar gotiiriilmiis manfasti hesablamagq ¢atin olsa da,
kobud sokilde hesablanmisdir ki, CRM-in tatbiqi ilo miisteri portfelini 20-30% artirmaq olur.
CRM-in faydasini hesablamaqda asas ¢atinlik ondadir ki, hom CRM-in faydas1 uzunmiiddat-
lidir, ham da pulla ifade olunmayan faydas kifayet qodardir.

CRM sisteminin tatbiq sahalari

CRM sistemi sirkatin imici baximindan da shamiyyaetlidir. Bu sistemin biznes sahasinda totbi-
qi zaman1 miistarilar biznes proseslarinin kortebii deyil, sistemli olmasini hiss edirlar ki, bu,
sirket haqqinda birbasa olaraq miisbat fikir formalagdirir.

Biznesin inkisafini tomin edan asas amil movcud va potensial miistarilarls is tizro diizgiin se-
¢ilmis strategiyadir. Sirkat ve miisterilor arasinda slagalerin keyfiyyotli idars olunmasinda
CRM sistemi (Customer Relationship Management — Miistarilerls slagsalerin idare edilmasi)
komak edas bilar. Bu sistemda miistori miiassisenin asas aktivi hesab olunur, buna gora da on-
larla qarsiligh slagalar sirkatin asas faaliyyatini tagkil edir. Yalniz bir ne¢e halda CRM sistemi
biznesdos istifads edilmir:

e Sirket reqabat aparmadiqda ve ya onun saviyyasi kifayet gadar yiiksek olmadiqda;

e  Miistariler tesadiifi oldugda (masalon, agar obyekt insanlarin kiitlovi toplasdig: arazilor-
ds, aeroportlar, vagzallarda yerloesdikda);
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e  Sirket 6zliniin inkisafinda maraql olmadiqda;
e  Sirkeatin kompiiter texnikasi olmadiqda.

Qalan digoar hallarda iso CRM sistemin istifadesi miistori hagqinda informasiya ilo islomok
tiglin birgo isin togkilinds samarali {isul sayilir.

Sistem hamginin, bank faaliyystinds aktualdir. Banklarin miistariler ugrunda miiasir miiba-
rizasinda qalib an yaxsi faiz deracelari toklif edon deyil, vaxtinda miisteriye ona lazim olan
xidmeatlar taklif edon bankdir. Bu isda asasen CRM sistemi komoak olur, ¢iinki orada nainki
miistari vo onun moahsullar1 haqqinda, ham ds onun istekleri barads informasiya saxlanilir.
Sistem miistarinin bankin xidmatlarinden raziliq saviyyasini qaldirmaga ve yeni miistorilori
calb etmaya (kohnalarini qaytarmaga) komak edir.

Beloaliklo, CRM sistemini tatbiq edib etmamak» sual1 deyil, hansi sistemda va nece totbiq etmak
sual1 asasdir. Hazirda bazarda miistari haqqinda informasiya ile birgs islomek va onu tohlil
etmoak iiglin ¢oxlu sayda programlar var. «Funksionalliq - giymat» qarsiliginda proqramlar:
bir ne¢o qrupa bolmak olar:

1. Maksimum funksionalliq va qiymati 1 milyon dollardan baslayan informasiya sistemlori.
Siebel (¢ox genis imkanlara malik olan CRM), Oracle E-Business Suite (CRM funksional bloku
olur), SAR/R3 (CRM funksiyali ERP), Microsoft Axapta (CRM funksiyali ERP*). Bu sistemlor
beynalxalq saviyyoli, miistorilorlo miirokkeb miinasibatlora malik olan boyiik sirkatlorin so-
moaraliliyini artirmagq {igiin an funksional sistemlardir. Onlarin funksiyalari, tohlil etma qabi-
liyyati, goxlu imkanlar1 var. Hom da prestijlidir, sormayadarlarin xosuna golir. Amma prob-
lem ondadir ki, giymatinin baha olmasi ils yanasi, bu proqramlar ¢ox uzun miiddate (2-3 ilo)
va ¢otinlikls (personalin ciddi talimi ve biznes-proseslarin optimallagdirilmasi teleb olunur)
totbiq edilir. Naticods adaton (xarici matbuata gora, 80% hallarda) alicilar istodiklori somare-
ni miisahids etmir vo mayus olurlar.

2. Giiclii funksionalli§1 va qiymati 200 min dollardan baslayan informasiya sistemlari. Mic-
rosoft Axapta (CRM funksiyali ERP), Microsoft Navision (CRM funksiyal1 ERP), Microsoft
CRM, BAAN Invensys CRM. Bu informasiya sistemlari birinci qrupdan giymati ve movzu sha-
tosine gore forqlonir. Birinci vo ikinci qrup arasinda funksionalliq vo giymsati arasinda farq
aydin deyil. Bir godar tez (6 aydan baslayaraq), amma eyni zamanda da ¢atin totbiq olunur.
Totbiq edilmazdan avval biznes proseslarini optimallasdirilmasi tizro maslahatgilarles is lazim
olacaq.

3. Sales Logix (orta qiymati 20.000-50.000 dollar). Yaxs1 qiymata sla proqram teminat1 hesab
olunur. Lazim olduqda birinci ve ikinci qrupdaki bahali sistemlara maxsus funksiyalarin 90
%-ni tokrar eda bilar. Bir-iki aya artiq qurulmus biznes-proseslarda totbiq edilir. Maslahatgi-
lorsiz do keginarak ¢oxlu pula genaat etmak olar.

CRM diskret proqram alstleri ve texnologiyalar1 olub, miisteri gelirlorinin artirilmasi, yeni im-
kanlarm miisyyan edilmasi, miistari deysrini ve memnuniyystinin saxlanmasina xidmst edir.
CRM sirkatlarin maqgsadlarine nail olmagq tiglin an yaxsi praktikalar1 6ziinds birlesdirir ve qa-
baqcil texnikalar1 totbiq edir. CRM o6ziinds miistari alagelorinin idasedilmasi sahoalori olan
komplektlosdirms, biznes, kommunikasiya idasedilmasi, xidmat vo komak magsadils avto-
matik va tokmillagmis proseslori comloagdirir.

CRM sistemlarin tahsilds totbiqi

Diinyada tahsil miiassiselori “miisteri”larinin (talabs, mazun, elmi isci, fakiiltonin kadr heyati
va s) idars olunmasi ve qarsiliqh faaliyyast gostarilmasinds koklii deyisiklikler edilmasine ma-
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ruz qalmigdir. 1995-ci ilde Kotler vo Fox “Strategic marketing for Educational instutions” ki-
tabinda bildirmisdilar ki, an yaxs: sirkat belo digqetini miistarilorden ¢okmis olsa, onda o, tez
bir zamanda 6z keyfiyyetini itiracokdir. Hals 1980-ci ilin ortalari, 1990-c1 ilin sonu universitet
va kolleclards yenidenqurma iglarinin baglamasi onlarin arasinda reqabetin yaranmasina se-
bab oldu. Ik avval tohsil miiassisaleri iigiin “CRM” va ya “miistori” terminlori bir qgedar qari-
ba saslanirdi. Bels ki, tohsil sahasinda bu termini telobs, miiallim, abituriyent, mazun, tohsil-
alan sozlari ilo asanliqla avez etmak olar. Tohsil sahasinde CRM sistemlarinin istifadasinin an
yaxs1l niimunsalarini xarici tocriibaler tesvir edir. CRM sistemlari talobs, miiallim vo elmi isgi-
lorin universitet, todqiqat insititutlar ve diger tohsil miiassisalori arasinda alagsloerin inkisa-
fina sabab olur. Ogar hal-hazirda Amerika vo Avropanin universitet, kollec vo maktablarinin
boytik hissasi 6denisli asaslarla hayeta kegirilirss, amma bizde bu ideya artiq indi amals galir.
Diizdiir, tohsil miiassisalorinin tamamils ddenisli asaslara ke¢masi toassiif ki, bu bizim comiy-
yato manfi tasir gostars biler. Lakin ilk névbads bu maqgsad tehsil xidmatlarinin keyfiyyatinin
vo iimumi tahsil saviyyasinin yaxsilagdirilmasina xidmat edir.

Bugtinki dovriimiizds tehsils qoyulmus investisiya Olgiistinii bizness qoyulmus investisiya
dlciisii ilo miigayise edak. Investisiya qgoymamisdan avval totbiq olunan sistemin biitiin imkan-
larmin giiclii vo zaif cohatlarini bilmak vacidir. Sistemin tatbiqi zamani asagidaki magamlar:
nazars almaq lazimdir: bazarda mévcud miitoxassislorin dastayinden istifads vo qurasdirma
rahatligini miiasir texnologiyanin destayini diger proqramlar va cari sistemlarin uygunlugu-
nun inteqrasiyasi.

Bu talsblarin yalniz kigik bir hissesidir hansi ki, asas diqgeat ayirmaq lazimdir. CRM sisteminin
asas inkisafinda shamiyyatli rolu onun interfeysi oynayir. Masslan, asanligla demak olar ki,
adaton tanis interfeys proqrami olan MS Office, genis istifade olunan Microsoft Dynamics
CRM-i, qlisursuz inteqrasiya imkan1 olan Microsoft Outlook, Office Word, Excel proqramlari
miisllim ve akademik sfera niimayandalarinin bu sistemlarls islayends 6zlarini rahat hiss et-
maye imkan verir.

CRM-in idarsolunmast tiglin sistemin diger miithiim aspekti arxitektura hesab olunur. Diizgiin
se¢ilmis arxitektura golocokds inkisafa, sistemin icrasina ve ya telablarini yeniden icra olun-
masi iiglin tasirsiz biznes dayisikliyine uygunlasmaya miisbat tesir edir. Mobillik, miqyaslas-
dirma, elastiklik, qurasdirma imkanlar1 arxitekturanin funksiyalar1 hesab olunur.

Hal-hazirda CRM sistemi proqram teminati ¢arcivesindan kenara ¢ixib. Realliqgda CRM falsa-
fosi idarsetmanin daha samarsli hayata kegirilmasine komak {iciin program mahsulunun bir
hissasi olan alat kimi 6ziinii taqdim edirdi. Biitiin tahsil miiassisalarinda bu falsefanin tatbi-
ginden danismagq ¢otindir.

CRM sistemlarindon elmi-pedaqoji fealiyyat zamani genis totbiq etmak, intellektual informa-
siya ximeti kimi onun faydalarindan yararlanmagq olar. Bels ki, har bir universitet, elmi tedqi-
qat institutlar: fealiyystlarinds semaraliliyi tomin etmak magqsadils bu sistemdan istifads eds
bilar. Bels ki, bu sistemdan elmi-pedaqoji fealiyyetin subyektlari olan telebs, miisllim, elmi ig-
¢i vo inzibati iscilar 6z talobatlarini tamin etmak {i¢lin istifads eda bilarlor.

Bunun t¢iin ilk névbads, CRM sistemlari “miistori”larinin (talobs, mazun, elmi isci, inzibati
isci va s) maraglarmi miisyyen edir ve bunlara uygun informasiya talebat1 dyrenilir. Bunu tictin
anket sorgular1 aparilir, elmi adebiyyatdan istifads gostericilari tehlil olunur, habels onlardan
daxil olmus sorgular nazare alinir. 9lds edilmis telebatlara uygun olaraq zsruri informasiya
alda olunur. Qeyd etmok lazimdir ki, informasiyanin alds olunmas: yollar1 ve meanbolari miix-
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tolifdir. Bels ki, informasiya ananavi abuna yolu ilo alinmis ¢ap materiallarindan, xarici elmi
comiyyatlarin elektron kitabxanalarindan, elektron nasrlarden ve digar internet resurslardan,
habels elmi amakdaslhq xatti ilo miixtslif elmi-tadqiqat ve tahsil miiassisalerindan alde olunur.

Novbati marhaleds, alde olunmus elmi-texniki informasiya elmi tadqiqatgilarm asan istifadasi
{iglin xiisusi sokildo emal olunur. Informasiya resurslari sistemds geydiyyata alinaraq sistemli
elektron kataloga daxil edilir. Bundan sonra, yeni alde olunmus informasiya ayri-ayri subyekt-
lorin informasiya telobatlarina uygun olaraq sistemlasdirilir.

Hazirlanmig informasiya resurslar1 ve ya onlar haqqinda istiqamatverici malumatlar informa-
siya xidmati sisteminin miivafiq bazalarinda (kontent serverds, konfranslar ve on-line Inter-
net resurslar bazalarinda, elektron katalogda va s.) yerlasdirilarak, habels elektron pogtu vasi-
tosi ilo bilavasits tinvana gonderilarak miivafiq informasiya talsbatinin subyektlarine catdiri-
lir. Bu da elmi-pedaqoji faaliyystin hoyata kecirilmosi zaman itkisini aradan qaldirir.

Bugiin respublikamizda, miixtali sektorlarda CRM sistemina olan maraq bizs yaxin galacok-
da yeni-yeni miistori talebatlarinin 6danilacayini, yeni-yeni bazarlarin formalasmasini isare
edir. Umid edirik ki, Azarbaycanda da yaxin zamanlarda bu faaliyyst sahasi {izrs ixtisaslag-
muis tacriibali sirkastlor bazar1 daha da dinamiklagerak raqabatds yeni seviyys yaradacaqlar.
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XULASO

Sebake funksiyalarmin virtuallagdirilmasi (NFV) seboka xidmatlarinin rahathgmm artirilmasi, yeni xidmeotlorin
bazara ¢ixarilmasi vaxtinin azaldilmasi va xarclarin asag1 salinmast maqsadi ils toklif olunan yeni texnologiyadir.
NFV konsepsiyasin asasen soboke funksiyalarimin fiziki infrastrukturdan ayirilmasidir. Sebeke funksiyalari ilo aparat
tominati arasinda slagenin kasilmasi bir ¢ox {istiinliiklar vad edir. Isde NFV-nin iimumi konsepsiyas, talablori vo
arxitekturasi aragdirilmisdir.NFV-nin imkanlar1 hom texniki, hem da yerins yetirilme néqteyi-nezerden qiymatlon-
dirilmisdir. Bu maqals ETSI NFV (NetworkFunctionVirtualization) arxitekturasini dastoklomak iigiin mévcud olan
virtuallagdirilmis sebake funksiyalari {i¢iin model toqdim edir.

Acar sozlar: virtuallasdirilmis sabaka funksiyalari, orkestrasiya, deskriptor, elementlarin idars olunmasi.

BUPTYAAV3AILIVISI CETEBBIX ®YHKIIV
PE3IOME

Buptyaansammst cetessix pyHknuit (NFV) - 910 HOBasI TexHOAOINS, IIpejaaraeMas AAs yBeAdeHsT y400cTBa
CeTeBBIX CEePBICOB, COKpaIlleH!sI BpeMeH! Ha HOBhIe yCAyTu 1 cokpamenus 3aTpat. Kornermusa NFV - ato mpex-
Ae BCero pasdeleHie ceTeBbIX PYHKUMI OT Ppuanaeckoir MHPPaCTPyKTypbl. OTKAIOUEHNECBI3M MeXAY CeTeBBIMU
$yHKIMAMM U anmapaTHON MOAAEPIKKOV oOelllaeT MHOTO IIperMYyInecTs. B paboTe paccMarpusasach obrrjas
KoHIenus, TpebosaHwst u apxutekrypa NFV. BosmosxaHoctnt NFV orjeHMBaANCh Kak ¢ TEXHUYECKON TOUKU 3pe-
HI, TaK U C TOUYKM 3peHNs IIPOU3BOANTEABHOCTI. B ®TOVI cTaThe IpejcTaBAeHa MOJEAb BUPTYaAbHBIX CETEBBHIX
$ynxmmii, goctynHbix A4 oaaepxku apxutekTypsl ETSI NFV (Network Function Virtualization).

KaroueBble caoBa:BUpTyaAnM3alus ceTeBbIX (YHKIINIL, OpKecTpalus, AeCKpUIITOP, aJAMWHNCTPUPOBaHUE
D1€MEHTOB.

NETWORK FUNCTIONS VIRTUALIZATION
ABSTRACT

Virtualization of network functions (NFV) is a new technology offered to increase the convenience of network
services, reduce the time for new services and reduce costs. The concept of NFV is, first of all, the separation of
network functions from physical infrastructure. Disabling the connection between network functions and hardware
support promises many benefits. The work examined the general concept, requirements and architecture of NFV.
The capabilities of NFV were evaluated from a technical point of view, and in terms of performance. This article
presents a model of virtualized network functions available to support the ETSI NFV (Network Function
Virtualization) architecture.

Keywords: virtualized network functions, orchestration, descriptor, Element Manager.

Giris

Hor bir saboaka bir ¢cox miixtslif toyinath aparat qurgularindan ibarstdir ve onlarin miixtalifli-
yi ilden ils artir.Har hansi bir yeni seboake xidmatinin ige salinmas1 avadanliqlarin, yeni enerji
manbolarinin ve bu texnika ilo islomayi bacaran ixtisaslagmus iscilora ehtiyac yaradir. Bundan
alavs, sabake qurgulari siiratls yenilsnir. Texnologiyanin inkisafi ve innovasiyalarin yaranmasi
siiratlondiyinden avadanliglarin xidmat miiddati qisalir. Bu sebabdan sebakenin inkisaf {i¢iin
olunan xarcler ils bu xarclarin yonaldiyi gelirlarin artimi ters miitenasib olur. Artiq aydindir
ki, bu xarclorin azaldilmas: tigiin standart sebaka texnologilarinin qurulusunda ciddi dsyisik-
liklor etmok vacibdir.
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Texnologiyanin inkisafi ils simsiz sabakalards de miisyyen dayisiklikler gedir, artiq trafikin-
doayismo sxemi, mobilliyin artmasi ve bulud xidmatlorin tasiri nazers alinmalidir. Ovvaller
trafik asason P2P va ya kliyent-server tipli olurdu. Hal-hazirda bir-birini svez eda bilen, qar-
siligh alagads olan serverlorin tomin etdiyi kliyent/xidmat “bulud xidmat” modeline ke¢mi-
sik. Istifadagilorin artmas, cihazlarm deyismesi onlar arasinda qarsilight alageni do doyisir.
Bulud xidmatlar ve “big-data”-nin golisi ilo verilonlar bazasinin vegeboka resurslarinin miq-
yaslagdirilmasi, uygunlugu,tahliikssizliyinin artirilmasi noqteyi-nezerden verilonlorin 6tii-
riilmasi vo idare olunmasinimiirakkablasdirdi. Bu problemlars hall kimiseboke funksiyalari-
nin virtuallagdirilmasitoklif olunur. Sebake funksiyalarinin virtuallasdirimasi(NFV) Avropa
Telekommunikasiya Standartlar1 Institutunun OSI modelinin 4-7 laylarinin virtullagdirilma-
stn1 tadqiq etmoak {iciin yaradilmis qrupudur. Umumiyyatls 3 tip virtuallasdirilma miimiikiin-
diir. Birinci hostunvirtuallagdirilmasi, hansi ki, cihazi istifadagi/proqram teminatindan ayirir.
Ikinci sobokenin virtuallagdirilmasi, yeni sebekada olan biitiin aparat ve proqram tominati
ayrilaraq birlikds bir qurum kimi istifads olunur. Ugiincii tip iss, goboke funksiyalarmmn virtual-
lagdirilmasidir [1]. Bu zamangebokada olan sarhodmarsrutizatorlar vo ya WAN siiratlondi-
rici kimi individual funksiyalar ayrilaraq birlikde kommunikasiya xidmatini tomin edir.

Tadqiqat isinin miizakirasi va naticalari

Sebaka funksiyalarinin virtuallagdirilmasinda asas cehat sorguya asasen virtual resurslarin
xidmataverilmasidir. Bunun naticasinds serverlarin, verilonlor bazasinin vo sabaks resursla-
rinin optimal istifadasi tamin olunur. Bu magsad tigiin NFV-do MANO (Managment and Or-
chestration) komponenti nazards tutulmusdur [2].Orkestrasiya dedikds miirokkebkompiiter
sistemlarinin ve xidmatlarinin avtomatik yerlagdirilmasi, koordinasiyas: ve idare olunmasi
basa diistiliir MANO daxilinds asasen 3 tip menecer var:

e  VIM-virtuallagdirilmisinfrastrukturun meneceri

e VNFM-virtuallasdirilmis olunmus funksiyalarin meneceri

e NFV orkestratoru

e Depolar(melumat bazasi) qrupu

Hamginin MANO-nunxaricinds da 2 blok var: sabake elementlarini idars edan ananvi sistem-

EM vo operatorun snanvi OSS/BSS sistemlari. Onlarin MANO-nun terkibindes olmadiqlarina
baxmayaragq, aralarinda malumat miibadilasi bas verir [3].

VIM-virtuallagdirilmig infrastrukturun meneceri vahid NVFI domeninds resurslarin istifada
olunmasini idars edir. Resurs olaraq ham fiziki (serverler, yaddas qurgulari, sabake cihazla-
r1), hom virtual (virtual masinlar), ham de proqram resurslar1 (hipervizorlar) basa diisiiliir.
Vahid domen o demakdir ki, MANO-nun tarkibinds bir ne¢o VIM ola bilar vo har biri 6z NFVI
infrastrukturunun domeninin idars edir. Umumiyyatle VIM-in asas funksiyalar1 agagidakilardr:

¢ NFVIdomeninds virtual resurslarmn faaliyysti dovriiniin(lifecycle), yoni NFVI domeninin
tiziki resurslarinda virtual maginlarin (VM) yaradilmasi, teminati ve isinin sona gatmasi
proseslarinin idars olunmasi

e Virtual masinlarin ve onlara toyin olunmus fiziki resurslarin geydiyyata alinmas:

e Programlarm ve virtual resurslarin sehvlerinin, quruluslarmin, hesabatlarimin, meshsuldar-
liginin, qisaca-FCAP(fault, configuration, accounting,performance), idara olunmast

e  Fiziki va virtual resurslarin diger idarsetmsa sistemlarine taqdim olunmaq iigiin istifads
olunan tatbiglarinin proqramlasdirila bilon interfeyslarine dastok
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VIM voa NFVI iizorindoe is OpenPlatformfor NFV togkilatinin asas masalalarindendir. Onlarin
asas maqsadi NFV-nin yeni mahsullarinin va xidmeatlarinin tatbiq olunmasini, hemginin diger
NFV sistemlari tigiin aciq tatbiglarin, VIM ve NFVI vaxitaslorinin istifade olunmasini stiratlan-
dirmakdir.

VNFM-virtalgsoboke elementlorinin, masalen, virtual marsrutizator ve ya virtual kommutato-
run,funksiyalarini idars edir. 9sason onun funksiyalar1 asagidakilardan ibaratdir:

e VNF-in faaliyyat dovriinii idare etmoak, yoni, virtual sobaks elementlorini yaranmasina,
islomasina vo silinmasina nazarat

e VNF-in va saboke elementlarinin sehvlarinin, quruluslariin, hesabatlarmin, mahsuldar-
ligmin, qisaca-FCAP(fault, configuration, accounting, performance), idars olunmasi

e VNF-in funksiyalarin miqyaslanmasi, yani VNF islayan, depo resurslar1 olan, sebakenin
kommutasiyasi resurslar1 olan fiziki serverin prosessorunun az ve ya ¢oxistifads olunma-
sina nozarat

Qeyd etmok lazimdir ki, miixtalif VNF idars edon bir ne¢co VNFM meneceri eyni vaxtda isle-
ya bilar, vo yaxud bir VNFM bir ne¢o VNF-i idare eda bilor. NFVI-nindomenlarini idars edon
bir ne¢o VIM ola bilor. Bu zaman asagidaki suallar meydana gixir:

Ogar bir qovsaqda bir ne¢a VIM iglayirss, ve yaxud bir VIM bir ne¢a qovsaqda iglayirss onla-
ra aid resurslarin isini kim kontrol ve koordinasiya edir? VNFM-in miixtalifdomenlarinden
bir ne¢o VNF-in istifadasi iloe kompleks xidmatlarin yaranmasi necs idars ve koordinasiya olu-
nur?

Bu masalalarin halli ilo NFVO-nunorkestratoru maggul olur. NFVO bir ya bir ne¢o qovsagqlar-
da olan NFVI resurslarini, VIM v ya totbiglarin interfeysi vasitosi ilo koordinasiya edir,tani-
yir, isladir va bosaldir[5].

Miixtalif VNEF-lorinkompleks xidmatlerinin yaranmasimi xidmetlerin orkestratoruasagidaki
kimitagkil edir:

O uygun VNFM-larin koordinasiyasi ilo miixtalif VNF-lordon kompleks xidmatlor yaradir,
buna gora de ayri-ayr1 VNF-larls birbagsa qarsiliqhh slageys ehtiyac qalmir.Xidmatlarin
orkest-rasiyasi zamani ehtiyac duyulduqca yeni VNFM-lor iso salina bilar.Seboka xidmatlari
topolo-giyasimin idars olunmasi hayata kegirilir.

Depo MANO-nun NFV-ds miixtalif malumatlar (fayllar, siyahilar) yadda saxlayir. Osasen 4
tip depo vardir:

Sebaka xidmatlarinin kataloqu (NS Catalog)- burada istifads olunan saboke xidmatlarini isti-
fads etms sablonlar yerlasir.

Virtual saboake funksiyalar1 kataloqu (VNF Catalog)- biitiin istifade olunan VNF deskriptor-
lar1 tigiin depodur. VNF deskriptoru onunqurulmasini veiglomasini ssenarisini tosvir edan bir
sablondur. VNF meneceri prosesi iga salan va faaliyyst dovriinii idars eden zaman ondan is-
tifados edir. Bu deskriptorda yerlagson moalumat ham da sebe funksiyalarmin virtuallagdirilmasi
orkestratorunda virtual resurslarin ve saboaksa xidmatlorinin idara olunmasi zamar istifads
olunur.

NFV niimunsalari kataloqu (NFV Instances)-niimunsalarin biitiin hissalerini ve uygun VNF nii-
munolarinin siyahisii 6ziinds saxlayir.
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Elementlarin idars olunmasi sistemi (EM) do VNFM kimi FCAPS idarsetmosini tomin edir.
Lakin ondan farqli olaraq bunu qapali interfeyslar vasitasilo hayata kegirir, lakin buna bax-
mayaraq EM VNFM ilo malumat miibadilasini agiq interfeyslor vasitosilo hayata kegirir. OSS
/BSS sistemi saboke operatorunun bizness dastok vo idars olunma iigiin istifads etdiyi sistem
vo tatbiqi proqramlar sistemini 6ziinda saxlayir.

Sebaka funksiyalarmin virtuallagsdirilmasimni hoyata kegirmok {iciin adaton saboke qovsagi vo
ya fiziki cihaz olan saboaka funksiyasi ve onun elementlorin idars olnmasi sistemi (EM) virtu-
allasdirirlmalidir. NFV gabaka funksiyalarmin yerina yetirilmasini onun istifads etdiyi hesab-
lama va gabaka resurslarindan, depolardan ayirir. O rabits sabakalarina yeni imkanlar slava
edir va resurslarin taqdim olunmasi, xidmat olunmasi ve idars etmasi {iciin yeni amaliyyatlar
talob edir. Hal-hazirda praktikada NFV kimi reallasan ve daxilinds 6z VNF idarsedicisi olan
telekommunikasiya mahsullar1 var.Lakin bu mévcud mohsullar igarisinds artiq 6z NFV or-
kestratoru olan ancaq VNF istayen istehlakei ticiin hall yoxdur. Bu masaloni hall etmak iiglin
2 miimkiin hal nazarden kegirila bilor.

Birincisi, mévcud EM-in inkisafi vo 6z VNF idareedicinin qurulmasi tigiin VNF komandanin
yaradilmasi. Lakin bu zehmat vo maddi cohatdan effektiv hall deyil, ¢iinki hor komanda {igiin
saylarin tekrarlanmasi lazimdir. Bazi sebaka funksiyalarinin zengin idareetms xiisusiyyetlari
var, lakin bunun tetbigi VNF komandalari {iciin ¢atin ola bilar. Cilinki bu xiisusiyyastlarin ha-
mis1 NFV ti¢iin nazards tutulmayib, EM kodun dayisdirilmasi ise ¢atin ola bilar. Digar soba-
ko funksiyalarmin ise idarsetmse avezina amr satri interfeysi kimixiisusiyyati olur. Bu halda
idareetmsa platformasinin yaradilmasina ehtiyac duyulur.

Ikinci halda ise paylanmis NFV-D va onun qurulmus olan VNF idarsedicisindon istifado et-
moak lazim golir. Bu zaman iss infrastrukturda olan orkestratora uygunlasmaq problemlarini
da nazers almaq lazimdir. Umiimiyyatlabir ¢ox arasdirilmalar aparilsa da, Hal-hazirda VNF-
in qurulmasi ve operativ islomasi ndqteyi-nazarden standart vahid VNF deskriptoru mévcud
deyil. ETSI deskriptorlariiciin bazi xiisusiyyatlar toyin etmisdir, lakin VNF-in qurulmas: ve
foaliyyat dovriiniin idars olunmasi {iglin atrafli xiisusiyyatlor toplusu verilmayib.

Eyni zamanda, rabite xidmati provayderlarixerclerin azalmasi va siiretin artmasi timidi ils sii-
ratla saboke funksiyalarmin virtuallasdirilmasina kecid edirlor. Onlar 6z NFV infrastruktu-
runda VNF-in imkanlarini gostormosi tiglin asan hollar gozlayirlar.

MBagqalada taklif olunan hall virtuallasdirilmis sebakenin istenilon funksiyasini istifade edan
idarsedici interfeysin qurulmasidir. Bu interfeys VNF-dan asili olmadan istenilon mévcud
idareedici ilo inteqrasiya eda bilacok. Toklif olunan interfeysdoXML asasl is prinsipi, miihi-
tin konfiqurasiyas1 haqqinda malumat, qurulma ssenarisi va s. olacaqdir.

Proqram teminatinda SSH xiisusiyyeti olan istanilen VNF ils inteqrasiyani temin eden SSH
vo sablonlara asaslanan mexanizmin olmasi nazerds tutulmusdur. Bu yaxinlasma istenilon
amoliyyat sisteminds vardir vs ixtiyari mévcud sebaks funksiyalari ils inteqrasiyaya imkan
veracakdir. Homginin VIM ils Openstack-in inteqrasiyas iiciin program modulu nazards tu-
tulmusdur. VNF deskriptoru miihiim biitiin hesablama, sebaks, yaddas resurslarini, miqyas-
lama va isloma proseslarini tasvir edacekdir, hamginin miixtalif tip qosulmalara dastok vers-
cokdir. Har bir VNF komponentideskriptorda olan miiayyen sayda niimunaya asasen bir ne-
¢od virtual magmniimunasi ti¢lin yaradila bilar.Toklif olunan proqram tominati VNF-in tam fa-
aliyyet dovriinii qosulmasini, sazlanmasini, proseslarin baslanmasini ve bitmasini idars eda
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bilar.Prosesin baslanmasinivirtual sessiyalar naticosinds alinana moalumatlar asasinda masalen,
trafikingabiliyyati, allo proqram teminat1 ve yaxud xarici NFV orkestratoruvasitssile hayata
kecirmok olar.Virtuallasdirilmis sobokonin elementlarinin idarsetmasi VNF vo onun niisxalori
ilo islomak tig¢lin amr komandas: interfeysi tomin edir.VNF emal olunduqdan sonra xiisusi
deskriptora asasen niisxasi yaranir va yeni VNF geydiyyati aparilir. Bu geydiyyatda yaradil-
mis niisxenin doayisdirilmasi vo idars olunmasi iig¢lin malumat (masalan, ip tinvan), mantiqi
va fiziki resurslar yerlasir.

SSH ve sablonlara asaslanan mexanizmin is prosesini VNF-in komponenti hayata kegirir. Qey-
diyyat, deskriptor, niisxalor vo konfiqurasiyalar1 daxil olmaqgla VNEF-in biitiin mazmundan
giris parametrlari kimi istifade etmok miimkiindiir va ¢ixisa natice vero bilir. SSH ve sablonlara
asaslanan mexanizmi goriilacak islor ardicilligindan ibaratdir ve niimunalar-sablon sokilinda
verilir.

Sebaka funksiyalarinin virtuallagdirilmasi yeni texnologiyadir ve onun orkestratoru ils slaqe-
dar bir ¢ox miizakiler ve aragdirmalar hals dsaparilmaqdadir [4]. VNF va elementlarin idare
olunmasinininksafi individual VNF qrupundan asilidir, hal-hazirda VNF proqram tartibatci-
lar1 tiglin gebul olunmus standartlar, xiisusiyyatlor vo mahsullar mévcud deyil. Bu ise 6z nov-
basinde movcud soeboks funksiyalarinin virtuallagdirilmis seboke funksiyalarina ¢evrilmasin-
da ve ETSI-nin NFV MANO qrupundan destek almaga ciddi ¢atinliklar yaradir.

Toklif edilan hall {izerinde tadqiqatlar halo do davam edir vo miimkiin qanunauygunluglar
sxemi yaradilacaqdur.
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ABSTRACT

The software should provide more than a basic functional fit, it should provide a strategic advantage to drive
efficiency and expand business. At the point when a tool is purchased that it is utilized to support the business
functions of its company and give a competitive advantage. Because the technology business environment is cons
tantly changing, evaluation of the software vendor is as crucial as the evaluation of the functionality. ERP software
is a key component of the organization that requires care, maintenance, and upgrading. By focusing on what need
and understanding the total cost of ownership of the software options, should make sure is paid the right amount
for the software. In this article was used the six factors which affected to investment of ERP in SMEs and some
evaluating investment methodologies.

Keywords: Information Technology, ERP,NPV, ROI, investment, small and mid-sized enterprises.

KiCiK VO ORTA OLCULU SIRKOTLORDO ERP PROQRAM TOMINATINA
QOYULAN INVESTISIYALARIN QiYMOTLONDIRILMOSI

XULASO

Program teminat1 sirketin is prosesindaki asas funksiyalarini daha rahat yerine yetirmasini tomin edir, biznes
stratejiyasini sirkat daxili prosesloara totbiq etmakls daha ¢ox golir alds etmoayas komok edir. Har hansi bir proqram
teminati alindig1 zaman sirkstin biznes funksiyalar1 nazars alinmalidir ve bu raqabste davamli olmalidir. Texno-
logiya biznes miihitinde daim dayisir ve proqram teminatin1 teklif eden sirkstlarin qiymetlendirilmasi onun funk-
sionalligiin giymetlandirilmasi kimi ciddi shamiyyat kesb edir. ERP proqram teminati sirketin asas kompanent-
larindan biridir, hans1 ki, xiisusi texniki xidmat va yenilonma talab edir. Sirkat {i¢lin proqram teminat1 alindig za-
man imiimi xarclor hesablanmalidir ve onun diizgiinliiyii yoxlanmalidir. Bu maqalada kicik ve orta 6l¢iilii sirkat-
lards ERP program teminatina kapital qoyulmasina tasir edean alt1 faktor arasdirilmis ve investisiya metodologi-
yalar1 giymatlondirilmisdir.

Acar sozlar: informasiya Texnologiyalari, ERP, NPV, ROI, investisiya, kigik vo orta olgiilii sirkatlar.

OILIEHVBAHUE UHBECTULIVN B IIPOTPAMHOE OBECITEYEHUE
ITPI1 B MAABIX 1 CPEAHUX ITPEAIIPUSITUSAX

PE3IOME

ITporpammuOe oOecniedenue odecriednsaeT 00.1ee KOM(POPTHOE BHIITOAHEHe OCHOBHEIX (PYHKITUI B ITpoIiecce
paboTHI KOMITAaHUY, @ TaKXXe, IIPUMEHsIA OM3HeC-CTpaTernio BO BHYTPEHHNX ITpolieccaX KOMITaHUY, TI03BOASIET yBe-
AyauBaTh A0X04, ITpu IoKyIIKe KaKoro-Anoo MporpaMMHOTO obecriedeHNsT AOAKHEI OBITh YITeHB! OM3HeC-(PYHKITIN I
KOHKYpPEeHTOCIIOCOOHOCTh AaHHOTO IIPOTPaMMHOTIO oOecriedeHns. TeXHOAOIMM ITOCTOSIHHO MeHSIOTCs B Ou3Hec-
CpeJe 1 OlleHMBaHe IIpOrpaMMHBIX OOecIieueHNii KOMIIaHMSIMM KOTOphle UX IIpejJaraloT MMeeT Takoe >Ke 004b-
III0oe 3HaueHNe Kak I OIfeHMBaHue nx QpyHKI[MoHaabHOCTH. [IporpamMmMuoe obecniedenne ERP saBasiercs ognum mn3
OCHOBHBIX KOMIIOHEHTOB KOMIIaHMM KOTOpasi TpeOyeT CIlellMaAbHOIO OOCAYKMBaHMS U MogepHmsauym. IIpu
ITOKYIIKe ITPOrpaMMHOTO oOecIiedeHNs A48 KOMIIaHNM A0/KHa OBITh BEIYNMCAEeHa €€ CTOMMOCTD M ITpOoBepeHa Ha
TOYHOCTB. B 3TOI cTaThe OBLAM pacCMOTpPeHSI HIecTh GaKTOPOB BAUSIOIINX Ha BAOXKEHNE KalliuTala B IIPOrpaMM-
Hoe obecrieuennie ERP B MaAbIX U cpegHIX KOMIIAaHMAX U OBLAV OIJeHEeHbI MeTOA0A0TUM MHBECTULINIA.

Karodgesnre caosa: Vnpopmarionnsie texnoaorun, [TPIT, UTIC, O, uxBecTuriuy, Maasle U CpeaHue IIpe-
IIPVSITISL.

73



Laman Hamidova

Actuality of evaluating ERP investment

In recent past, the business environment in which companies operated has undergone profound
changes. Earlier companies competed in market place on basis of performance objectives like
price or quality. However, market now demands customer satisfaction and service flexibility
along with competitive price and quality. To meet these challenges, organizations are employing
various measures such as improved processes, better supply chain management, automation,
better customer service such as Enterprise Resource Planning (ERP). ERP is a comprehensive
packaged software solution that integrates organizational processes like sales, finance, purchase,
inventorymanagement etc through shared information and data flows. The information/data
flow and its integration results in complexity of an ERP package. It is generic in nature and
need to be configured for specific organization, industry sector, and country [1].

Current industry demand to implement ERP system is fast growing despite the fact that ERP
projects are the largest information technology projects in terms of project investment world-
wide [2].The ERP systems as a whole are meant to support enterprises in various phases of
the business, e.g., logistics, billing, sales and supply chain management. ERP systems include
software applications that are typically integrated via shared data warehouse. The application
software typically includes warehouse management, material management, production plan
ning and management, people management, purchase management, customer relations mana-
gement (CRM), and supply chain management (SCM). This figure is a whole ERP software [3].

Figure 1. ERP system
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The scope of this article is defined as ROI methodology for evaluating ERP on demand for SMEs.

Tangible and Intangibles benefits of ERP

Some of the quantifiable and tangible benefits of ERP system are mentioned below: Imple-
mentation of ERP, however, does not lead to headcount reduction (redundancies of few lower
ended positions of payroll and accounts payable gets counterbalanced by additional higher
paid IT staff) [3].

1. Reduced level of inventory, including raw material, work in progress and finished goods,
through improved planning and control.

2. Reduced materials cost through improved procurement and accounts payable practices,
less obsolescence and wastage.

3. Reduced labor cost through better allocation and reduction of overtime of workmen directly
involved with production such as technicians and skilled workers.

4. Improved production throughput through better scheduling of critical equipment and sub
contracting operations, there by minimizing shortages, interruption and rework.

5. Reduction in the cost of after sales services.

In addition to tangible benefits, following intangible benefits also occur:
Integration of information resulting efficiency, transparency and effective MIS.
Error reduction, accuracy of inventory record.

Improved customer service, on time shipment, shorter order to shipment cycle.
Establishment of standardized procedures.

Improved accounting control and shorter sales to cash cycle.

AN i

Legal and regulatory compliance.

Evaluating ERP software

e Functionality

e Technology

e Software Vendor

e Implementation Vendor
e  Support & Maintenance

e Total Cost of Ownership

Software Functionality: Software functionality is the set of decision criteria that most people
think about when they embark on a software evaluation process. The software must meet your
basic functional requirements in order to be a useful tool for your business. Ideally, the soft-
ware should provide you with more than a basic functional fit, it should provide a strategic
advantage to drive efficiency and expand your business.

Software Technology: The most important thing to remember as you evaluate technology is
that you are not buying technology for its own sake. You are buying a tool that you can use
to support the business functions of your company and give you a competitive advantage.
Therefore, although technology is a strong consideration in the evaluation of ERP software,
the functional needs of your company should drive the selection process.

Software Vendor: The software vendor is the company that develops software product and
functionality and will continue to develop it in the future. Because the technology business
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environment is constantly changing, evaluation of the software vendor is as crucial as the eva-
luation of the functionality. You should not merely look at the vendor’s current strength as a
company, you should look at how the vendor plans to develop its software going forward.
Because you will pay annual maintenance for several years, you want the vendor to create
new functionality and technology that will continue to be useful to your company [4].

Software vendors use four main strategies when they acquire other software vendors or pro-
ducts:

e To add additional functionality to its own product
e To eliminate a competitor

e To gain entry to a vertical market

e To obtain its user base

Implementation Vendor: The most overlooked, yet often the most important, aspect of the
ERP software selection process is selection of the implementation partner. The right imple-
mentation partner can bring experience, industry knowledge, best practices, and technical
capabilities to the table that will have a big impact on the success of your project. It is important
to understand that you have implementation options available to you. You should exercise your
right to select an implementation partner on your own terms.

Maintenance and Support: The main thing to keep in mind with regard to maintenance and
support is that you are not implementing a static system. You should regard your ERP soft-
ware as a key component of your organization just as you would a machine on the shop floor
that requires care, maintenance, and upgrading. As the software vendor improves its techno-
logy and functionality, you should be able to take advantage of those enhancements. You will
then be able to maximize your investment and use the system to gain a strategic advantage [4].

Total Cost of Ownership: In general, companies spend more money on software than they
should because they buy more software than they need. By focusing on what you need and
understanding the total cost of ownership of your software options, you make sure you pay
the right amount for your software. The challenge with evaluating the total cost of ownership
of a software solution is that not all costs can be known before you begin implementation. Also,
there is usually some discounting of the software license during the sales process that may
obscure the total cost. The key is to look at cost from a long term perspective —usually five
years—to help you get past the initial “sweet deal” discounting process and focus on what the
real costs will be. You should consider three main cost areas: software license, implementation,
and maintenance and support [5].

Costs of ERP

Annual ongoing costs related to ERP system can be divided into three different groups:

1. Internal Costs: How much of the company’s own resource are used in the adoption of an
ERP system (training, IT support, financing...)

2. External Costs: Costs from using 3rd party services (consultancy, IT vendors, contractors
used to modify ERP)

3. Maintenance and support: Fees paid to annually to application vendor [2].

Investment Strategy of ERP Project

An enterprise might choose to achieve a complete as opposed to a partial implementation at
the beginning of an ERP implementation project. Two possible investment strategies have
been identified and given as follows:
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Strategy -1 Purchase the complete, integrated ERP system from a leading ERP solution provider.
A comprehensive suite of major modules are available to support business functions (finance,
production, human resource, market and sales). This is followed by the project rollout whose
tasks include process analysis and design, implementation tasks including system configuration,
installation of software components, customization, development of interfaces, training, etc.

Strategy -2A Select the minimum system configuration to provide a software solution for major
function departments in an enterprise;

Strategy -2B Enhance the system capabilities by including other application components for
use by other departments; design and develop interface software (which is used to connect
application programs) and perform overall system integration [8].

Global enterprise resource planning software revenue in 2011 and 2016 (in billion U.S. dollars)

This statistic shows the global revenue for ERP (enterprise resource planning) software from
2011 to 2013, and a forecast for 2016. The source estimates that global revenue for ERP software
will reach 32.6 billion U.S. dollars by 2016.

Figure 2. ERP Implementation Success Rate Report

40

2011 2012 2013 2016

Source: Panorama Consulting 2013

For those of you who are working on or considering ERP implementations, whether in-house
or as SaaS, Panorama consulting has release a survey that delivers some solid statistics as to the
likely success of that.

Their survey was taken over the period from September 2012 to January 2013 from 172 res-
pondents.

Among their key findings:

e Average cost of implementation was $7.3 million dollars

e Average duration 16.6 months

e 59% went over budget

e 53% failed to meet their projected schedule

e 56% realized half or less of hope-for or promised business benefits

Panorama’s conclusion: “An organization is more likely to surpass its costs and timeline ex-
pectations and receive less than half of the benefits it expects than it is not.”
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Respondents

e 61% In-house ERP implementations

o 14% SaaS

o  14% cloud-hosted ERP

o  13% others

e Lots of different vendors with the obvious three out front: SAP, Oracle, and Microsoft.

Financial Methodologies

For the last four decades, researchers and practitioners have been proposing methods to faci-
litate the IT investment decision-making process. Over fifty methods or techniques originating
from the disciplines of accounting, management, and finance have been recommended by re-
searchers. In this article has shown some information of PV, NPV and ROI methodologies for
evaluating ERP investment [6, 7].

Net present value analysis methodology: Net present value (NPV) is another way of carrying
out present value analysis. NPV is the present value of cash flows minus the initial investment
cost and may be calculated as:

C1 C, cm
+ St
1+r (141) a+nrnm™

NPV=C+

Where C, is the initial investment, C ... C are the expected cash flows, r is the discount rate and
n in the number of time periods.

If NPV is greater than zero, then make the investment.
If NPV is less than or equal to zero, then do not make the investment.

Traditional ERP evaluation uses NPV, which must be established at a specific point in time and
results in a huge opportunity cost. A static now-or-never decision is made which neglects the
value of postponing the project. NPV provides a measure that takes into account expected
benefits and costs. A negative NPV suggests that the costs of ERP outweigh the benefits, and
that management should bring to an end their ideas of using ERP. A positive NPV signals to
management that the benefits outweigh the costs, justifying the investment of ERP without a
need for future decision-making, simply based on the NPV result. Simple well-defined IT
applications such as office automation systems (OAS) and transaction processing systems
(TPS), designed to replace workers such as payroll clerks who perform repetitive tasks, work
well with the NPV criteria because application costs and benefits are determined relatively
easily and requirements are clear.

However, applying NPV to ERP evaluation can create problems. Firstly, ERP differs from other
information systems in that substantial costs often emerge unexpectedly. This is often due to
customization, training and consulting. These unpredictable costs alone imply that decisions
regarding ERP must be made with more caution. In addition, ERP is not simply a larger scale
equivalent to other larger scale IT applications. ERP affects the organizational reengineering
process that results in a major organizational change. This change is the source of considerable
benefits and unmanageable costs. Failure to identify the full costs and benefits of ERP invest-
ment can have serious problem for ERP investment. Secondly, given the rapidly changing
world, the long investment process for ERP gives rise to uncertainties. ERP is significantly
more time-consuming to invest than ordinary IT applications, often taking two to five years to
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get into operation. When implementing technology spans years, a revolution in standards can
produce an entirely new paradigm, making a discontinuous gap from the old. Doubling the
investment time can more than double the uncertainties. Another unique characteristic of ERP
projects is the multiple-phase feature.

ERP investments are in three steps: The first is the pre-investment phase, during which the
company selects the ERP system vendor to match their business vision and working process.
The second is the shakedown phase during which the ERP system is starting be adopted into
the business. The third is the onward phase during which the company onward upgrades the
ERP adoption. Companies do not start to invest ERP systems until the pre-investment phase
is ready, during which the management makes their ERP system selection process that can
take 20 employees and for 14 months [6]. Therefore, before the investment of ERP projects,
there is a deferral decision with which the management decides when to invest the ERP project.
Evaluation of ERP investments should take the above unique ERP characteristics as well as
concerning the postponement of ERP into account .The most serious problem in applying the
NPV rule to ERP investment is the implicit static worldview held by NPV. NPV assumes that
ERP investments are reversible, and non-deferrable. However, ERP projects are irreversible,
deferrable and undertaken in conditions of uncertainty. Adopting pinpoint now-or-never
evaluation by the NPV rule leads companies to give up the managerial flexibility to defer a
ERP investment which is critical in successful ERP investment, can results in a huge opportunity
cost for the company [7].

Suggested Investment Methodology

When a proposal is put forward for implementing an ERP system, two questions are invariably
asked

1) How much it is going to cost
2) What is the pay back period.

It is always preferable to have a cost benefit analysis before embarking on ERP project. A pro
perly done ROI analysis builds a business case for the project. The organization is in a better
position to make a decision, set goals and deadlines. This analysis will also create a base that
can be used to measure future performance of the system.

A ROI for ERP project represents metric of completed due diligence and a time phased plan
that define when money will be needed and what for it will be used. ROI calculation is made
by dividing monetary gain by amount spent. While it is easier to calculate the expenditure for
an ERP project, it is difficult to determine the gain, as several gains from the project are intan-
gible and not quantifiable. Typically, ROI involves a pay back period, which is the length of
time taken for the cumulative expenditure equals cumulative cost of investment.

Return on Investment Methodology: Calculation of ROI

There is no standard method of calculation of ROI for an ERP project but a structured method
of analysis is achievable. It may be too cumbersome and subjective to factor in intangible be-
nefits. But these factors are important for creating an overall business case and in many ins-
tances, where ROI is not calculated, form a base line objective for the project.

First step is to determine cost of various components of the project such as consulting fees, li-
cense fee, modification and implementation cost, hardware cost etc. Maintenance fees for a
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pre determined period (say for three or five years) should be added to arrive at Total Cost of
Ownership over the specified period. The estimated expenditure should be time phased over
the period, used to calculate TCO (Total Cost of ownership).

Next step is the more difficult part which is to estimate expected benefits over a period of time.
For estimating these figures, there should be wide consultation and reference to statistics ema-
nating from various survey reports. Benefits will largely occur from the reduction of inventory
level, operation cost, labor cost and improved production. Whereas the last three elements
will have a direct impact on profit and loss account, the reduction in inventory will cause release
of additional cash which can be assigned to a yearly value of saving, based on organization’s
standard internal rate of return.Relationship between time phased cost and benefit will project
a time phased ROI, which will be negative at the outset and will turn positive over the pay
back period.

Return on investment (ROI) methodology is another technique traditionally used in capital
budgeting decisions where the rate of return of an investment is compared to the opportunity
cost of capital. The return on an investment is calculated as the profit of the investment divided
by the cost of the investment. If the return from the investment is greater than the opportunity
cost of capital then the investment is worth more than it costs and should be undertaken. The
opportunity cost of capital may be thought of as the expected return forgone by investing in
the technology rather than in an equally risky investment in the capital market.

The return on investment formula:

(Gain from Investment—Cost of Investment)
Cost of Investment

ROI =

Another way to calculate ROl is to divide the net profit by the amount that was invested:

ROI (%) = Net profit / Investment x 100
1. If return is greater the opportunity cost of capital, then make the investment.

2. If return is less than or equal to the opportunity cost of capital, then do not make the in-
vestment.

Some companies are required to perform an ROI analysis to justify selection and implementation
of a new ERP system. ROI analyses depend on assumptions of intangible benefits. ROI is typi-
cally determined by estimating the cost outlay and comparing that to the long run cost savings
from assumptions of efficiency and time savings that result from use of the new system. In
order to calculate these savings, you either need to reduce headcount or cut hours for emplo-
yees that are using the new system. In reality, people are typically not let go, and the hours
that had been spent in data entry into the old system shift to other new, more productive ac-
tivities. Although there are many different methods of ROI analysis including payback period
and economic value-added, the basic components include:

e Software license cost estimate

e Implementation cost estimate

e Software maintenance cost estimate
e  Cost of capital

e Estimated hours of savings

e Time period
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Because ROI is based on estimates, the validity of the ROI analysis is dependent on the accuracy
of your estimates. It is important to understand that ERP software is typically not purchased
based on an ROI analysis. Rather, it is used to increase efficiencies and make sure that you are
able to take advantage of both the functional and technical capabilities of the system.

The purpose of ROI varies and includes:

1. Providing a rationale for future investments and acquisition decisions:

e  Project prioritization/ justification.

e  Facilitating informed choices about which projects to pursue (which solutions to implement).
2. Evaluating existing systems.

e  Project post-implementation assessment.

e  Facilitating informed decisions within the process of evaluating existing projects/solutions.

3. Performance management of the business unit and evaluation of the individual managers
in decentralized companies.

Objective Reasons for ROI Popularity:

e Easy to understand and straightforward.

e Easy to compute.

e Encourages prudent detailed financial analysis.

e  Encourages cost efficiency and focuses on one of the main corporate metrics — profitability.
e Being based on the accounting records, provides objective outputs.

e Data used is available in the accounting system or official documentation.

e  Permits comparisons of profitability of dissimilar businesses/projects.

e Promotes accountability.

e Encourages project teams and finance/accounting practitioners to collaborate.

e  Feels familiar from personal investment experience.

e Seemingly easy to collect and process data.

e Use of data and math makes creates anticipation of an accurate and definitive result.
e  Single number result — simplifying for the mind.

e Provides quantifiable evidence of value.

e Single measure offers a seemingly global evaluation of performance.

Conclusion

ERP investments are costly, lengthy, and risky, replete with complex organizational factors,
such as initially unknown requirements, unexpected user adoption contingencies, and rapidly
changing IT environments. But the enterprises if used ERP on demand they costs will be lower
they don’t need so much investment for using ERP system and they avoid the upgrading, license
costs, maintenance, testing, monitoring, supporting and other additional costs. It will be so
good choice for small and medium enterprises. In this article has shown some information of
PV, NPV and ROI methodologies for evaluating ERP investment. I think ROI methodology
is the best method for evaluating ERP software. A ROI for ERP project represents metric of
completed due diligence and a time phased plan that define when money will be needed and
what for it will be used. ROI calculation is made by dividing monetary gain by amount spent.
While it is easier to calculate the expenditure for an ERP project, it is difficult to determine the
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gain, as several gains from the project are intangible and not quantifiable. Typically, ROI invol-
ves a pay back period, which is the length of time taken for the cumulative expenditure equals
cumulative cost of investment. ROl is a bit problematic particularly in term of unquantifiable
figures. But it offer a measure of success or otherwise of the project. ROI measurements help
in many circumstances specially buy in from project stakeholders, which enhance chances of
a successful completion of the project.
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ABSTRACT

It is known that many practical and theoretical solution to address the issues brought to the cubic equation.
Sometimes it is needed to solve polynomial and cubic equation for modelling the physical processes. In connection
with applying math in such issues sometimes we need to clarify the borders within which this root are located
while not knowing the polynomial roots. In such cases, the methods to define and distinguish the borders of the
interval which includes real roots and the true polynomial coefficients are of a great importance.Therefore, in this
article determination of the finite intervals of cubic equation which include roots of this equation and analytical
view of this intervals are shown.

Keywords: cube, equation, real, roots, polynomial, finite, intervals, analytical, limits.

OIIPEAEAEHME 'PAHUAILL ITPOMEXXYTKOB B KOTOPBIX HAXOASTCS
AEMCTBUTEABHBIE KOPHI KYEMUYECKNX YPABHEHUI

PE3IOME

VsBecTHO UTO pelleHe HEKOTOPBIX TeOPeTUYeCKMX U IIpaKTUIeCcKNX 3a4ay, a TakKe MojeApoBaHIe HeKO-
TOPBIX PU3MYECKUX ITPOITeccoB TpebyeT olpejeAeHne rpaHuI] OTPe3KOB B KOTOPHIX HAXOAATCS KOPHM KyOudecko-
IO ypaBHEHISI C AVICTBUTEALHBIMY KODPPUIIMEeHTaM.

B mpeaaaraemoii cTaThe IpeaaaraeTcs criocod 1o KOTOPOMY MOXKHO OIIpeeAnTh aHaAUTIIeCKUil BiJ, Bep-
IIMH TaKUX TPaHNII.

Karouesble caoBa: KyOnueckoe ypaBHeHIUe, AeliCTBUTeAbHble KOPHU, MHOTOUAeH, KOHEeUHble ITPOMEKYTKH,
aHaAUTUYECKNI, TPaHNLIbL.

KUB TONLiYIN HOQiQi KOKLORININ YERLOSDIiYi ARALIQLARIN TAPILMASI
XULASO

MBalumdur ki, bir ¢ox praktik ve nazari masalalarin halli kub tenliyinin halline gatirilir. Bezen da bir gox fizi-
ki proseslari modellasdirdikda de polinomlarin hallins o ciimladan kub tenliyinin hallina galib ¢ixir.

Riyaziyyatin tatbiq edildiyi bu ciir masalalar ils alagadar olaraq adadi emsalli ¢oxhadlinin kéklarini bilmadan,
bazan hamin koklarin hanst serhadler daxilinds oldugunu aydinlasdirmaq lazim galir. Belos hallarda haqiqi amsalli
¢oxhadlinin haqiqi koklarininyerlasdiyi araliqlarin sarhadlarini miisyyen etmak ve onlar1 ayirmaq tisullart mii-
hiim shamiyyats malikdir. Ona goéra de maqalada kub tenliyinin koklarinin yerlasdiyi sonlu araliqlarin miisyyen
edilmasi, bu araliglarin analitik sekilda verilmasi tisulu gostarilmisdir.

Acar sozlar: kub, tanlik, haqiqi, kokler, ¢oxhadli, sonlu, araliglar, analitik, sarhadler.

Hagqiqi koklarin ayrilmasi tiglin Sturm tisulunu, ¢oxhadlinin smsallarinda isars deyismasine
nazaran qruplagdirma tisulunu [1] ve s. misal gostarmak olar.

Ona gora da kub tonliyinin koklarinin yerlasdiyi sonlu araliglarin miisyyen edilmasi, bu ara-
liglarin analitik sekilds verilmasi ve koklarin istenilon daqiqlikls tapilmas: boyiik shamiyyst
dasiyir. Bu meaqalanin qoydugu maqsed ¢ox asan va praktik iisulla koklar tekrarlanan oldug-
da onlarin daqiq tayini, forqli {i¢ kokii oldugu halda ise onlarin yerlasdiyi ve analitik sekilds
ifada olunan araliglarini toyin etmakdir. Kub tenliyin hallinin miixtslif tisullar1 vardir. Onlar1
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sorti olaraq analitik (daqiq) vo adadi (teqribi) tisullara ayirirlar. Analitik (daqiq) tisullara Kar-
dano formulunu, Viyetin triqonometrik formulunu, Bezu teoremini, qayitma tanliklarini misal
gostormok olar [2].

Odadi (taqribi) tisullara Nyuton metodunu (toxunanlar, veterlar ve onlarm birgs tetbiqi) [1-4],
Horner tisulunu, Lobarevski, iterasiya, parc¢ani yariya bolmso, siiratlo enmo (qradientls) vo s.
tisullarini niimuns gostermak olar. Adlar1 ¢akilen tisullarin har birinin miisyyen istiin va
moanfi cohatlori vardir.

Taqdim edilsn tisul daqiq iisullarla hesablama iisullar1 arasinda orta movqe tutur. Bels ki, agar
kub tenliyin ikiqat va ya ti¢qat tekrarlanan koklari olarsa, bu iisul onlar1 daqiq analitik yolla
tapmaga imkan verir. Lakin kub tanliyin farqli ii¢ kokii olduqda analitik sekilda verilmis {i¢
araliq ayrilir. Araliglarin analitik sokilda verilmasi miihandislor {i¢iin boyiik shamiyyat dasi-
y1r. Koklarin tapilmasini miixtalif tisullarla hoyata kegirmok olar, lakin fiziki proseslari ifade
edan kub tenliyin koklarinin yerlosdiyi araliglarin analitik sokilds verilmosi tonliys daxil olan
tiziki parametrlarin qiymatlarinin de dayisma araliglarimin tayin edilmasini miimkiin edir.

Indi isa bu diisturlarin teyinine kegok.

Moalumdur ki, [2] ax® +bx? +cx+d = 0soklinds kub tonliyin max ve min ndqtalerini va artma

azalma araliqlarin1 tapmaq ticiin asagidaki amaller yerins yetirilir. Ovvalce kub tenliyindas x2
-in amsalmi1 yox etmak tigin x = y + 4 saklinds avazlams edak. Onda

a(y+ﬂ)3+b(y+/1)2+c(y+/1)+d=0 alariq.
a(y3+3y2/1+3y}tz+13)+b(y2+2yﬂ+ﬂ,2)+c(y+/1)+d=0
ay® +3ay’A+3ayA’ +al’ + by’ + 2bAy +bA% +cy+cA+d =0

ay’+y*(3ad+b)+y(3a2’ + 204 +c)+(al’ +bA* +cA+d)=0

3adi+b=0 olsun. Onda A=— gavazlamasini yerine yazsaq,
a

2 3 2
ay3+y(3a-(—£) +2b(—£j+c]+[a-(—£j +b[—£j +c[—£j+dJ:0
3a 3a 3a 3a 3a
3 b?>  2b? b’ b® cb
ay’+y| ———+C|+| =5 +—-——+d |=0
3a 3a 27a° 9a° 3a

ay’+vy —b—2+c + 2’ _be a0
3a 27a° 3a

s 3ac—b? 2b®  bc
ay” + + >——+d|=0
3a 27a° 3a
p_3ac—b2_ q= 2b° _be 4.
3a ' 278> 3a

ay’+ py+q=0 z’=(ay3+py+q)'=0

3ya’+p=0 y2:—ﬂ y=4%|-—
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Demsali a > 0 olarsa,

Basqa sozle p >0 olduqda funksiya artan, p < 0olduqda isa:

) | oo = /_ﬁ araligin artan;
' 3a

2) {_ _P. _ﬂ} araliginda azalan;

3) { _P. +oo] araliginda artandir.
3a

- b 3ac—b’ b 5
Digor torofdon x=y+1=y-—, p= — Voy = x+— oldugunu nazaro alsaq,
3a 3a

a>0, b*-3ac<0 oldugda z=ax®+bx*+cx+d funksiyasi artan b>—3ac >0 olduqda isa

a) | o b1 /b —3ac } araliginda artan;
3a 3
b) |-—-= b® - 3ac f 3ac araliginda azalan;
3a 3

c) _£+1 b’ 3ac; +oo | araliginda artandn.
3a 3\ a’
Burada aydindir ki, ortada yerlagon kok {____ /bz SaC b* 3ac } araliginda yer-
3a 3 3a 3

lagir. Lakin diger iki kok sonsuz araliglarda yerlasir. Koklarin yerlagdiyi araliglar1 soldan ve
sagdan hiidudlandirmaq iigiin. Forz edok ki, ax® +bx’ +cx+d = 0 tenliyinin koklarinden bi-

ri xo-dir.

Onda a(x-Xx, )(X* +mx+n) =0 olar.
Buradana(x3+mx2+nx—x2 -xo—mx-xo—nxo) =0,
ax’ +x*(m—x, )a+x(n—mx,)a—nax, =0

Sonuncu tenliyi verilmis tonlikle miiqayise etsok:

b b
m-—x, =— m=X,+—
b=a(m-x,) a a
c c
c=a(n-mx,) = <n-mx,=— = <N=mMx,+— =
d =-anx a a
- o d =-anx, d =-anx,
b
ms=x,+—
N a
b c , b c
N=|X +— X, +=— =X +=X, +—
a a a a
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Belaliklo kub tonliyin bir kokii X= X, digor iki kokiiise X° +MX+Nn =0 voya

X%+ (xo + Bj X+ (xj + b X, + Ej = 0 tonliyinden alinir. Sonuncu tenliyin koklorinin olmasi
a a a

2
{icin D> 0 olmalidir. Onda D=[xo+9j _4(X§+EXO+£]20

a a’ a
2
X2 +2X, 9+b—2—4x§ _abx, _4c >0
a a a a
2 —_
—3x§+x0(2—b—4—bj + D 24ac >0
a a a
2 —_ .
3% + 2 Xy — b —4ac < 0.Indi xo—1n yerlasdiyi aralig1 toyin edak:
a a
_(bY . 3(b*-4ac) p243p2-12ac _4p®-12ac 4(b* -3ac)
't la a® a’ - a a
Onda,/D, ==+/b*-3ac
(%) __ b 2yb®-3ac olur
T3 T 3
—b+2+/b* —3ac
(Xo)lzT

_ b+ 24/b% —3ac
3a

A g - — >
{ [ |

Goriindiiyii kimi koklor | _b—2vb® —3ac . b+ b®—3ac | araliginda yerlosmalidir.
a a

Il’ldl ISG b2 —3ac = A’ ao — _b_2\/z b

’ :_b_‘/Z, c :_b+*/Z, d :_b+2‘/Z kimi isara edak. Bu-
3a ° 3a ° 3a ° a

3
radaa < b <c <d,.

Boerabarlik hali A =0olduqda miimkiindiir.

Demali verilmis funksiyanin artma ve azalma araliglarini da nazere alsaq a > 0 olduqda

)

a < 0 olduqgda.
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Defining the interval limits of real cube equation roots

alarig.
Indi forz edoak ki, koklor tokrarlanir, yoni verilmis tonlikde x, > X, = X,. Onda

(x=x,)(x=x)"=0. Burada x =X, = X,.Onda
(X =2 % X7 ) (X=%,)=0, X* = X7+ X, = 2X7 - X +2X- X, - X, + X - X=X - %, =0
x3+x2(—xo—2x[)+x(2xtxo+xf)—xf-x0:O,burada

a=1 b=—(2x+x,); ©=2xX, +X; d==xX,;

b _b-VA 2><I+XO—J(2><I+XO)2—3-1(2XI-xo+><f)
° 3 3

2%+ X, —\/4xf+4xt-x0+x§—6xtx0 —3XE 2% X, =X = 2X X, X

3 3

_2X A%~ (% =%)" _ 2% % (X% =%) _ 8% _ x, alarig.

3 3 3
Xt - X0| = Xo - Xt
Belalikls koklar tokrarlananda X, = X, =X, = bo.

Burada X, > X oldugundan,

:—b+2JZ _ 2% + X%, +2(X, — %)  3X

d, =—2=x, olar.
3a 3 3
Yoni X, = d,.
Uygun qayda ilo gostormak olar ki, x, <x =x, =x_ oldugda x, = _b;—Z\/Z = a,
a
—b+JA
=X,=———=C, olur.
Xl 2 3a 0

Ogor koklarin ticii do barabar olarsa, onda (x-x )’ =0 x*-3x?-x +3x-x*—x’ = 0. Burada
a=1, b=-3x, c=3x’, d=x’ olur.

A=b®-3ac=9x’ -3-1-3x? =0 oldugundan X =X =X, =X,. Bu halda a,=h =c,=d, olur. Go-
riindiiyii kimi ager koklerin iksi ve ya tigii do tekrarlanarsa, onda bu kokler tapilmis a , b, c,, d,

noqtalari ils iist-liste diisiir ve onlar1 deqiq tapmaq olur. Asanliqla gostarmak olar ki, bels
halda funksiyanin qrafiki absis oluna toxunur. Haqigeten da agar f(x)=(x—xt)2(x—x0)

soklinda olarsa f(x)=0 vo
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X—%)(x=%)+(x=x)-1 Vo f'(x)=0 olar. Onda x=x noqtesinds toxunanimn tenliyi

—y
—~
>
~
Il

N
—~

y="f(x)+f(x)(x—x)=0 olar. y =0 iso absis oxunun tonliyidir. Bu halda funksiyanin grafiki
a

£ =X N\ \
7 9 ) c H&'\\ v X \ 0 * v = = X
\
. . 3 ) . . . 2 2b®  bc
Beloliklo, agor bize ax®+bx“+cx+d = 0 soklinda tenlik verilorse, p=c—-—, ¢q=—=—-—+
3a 27a® 3a
Vo D=(g jz . ( 2)3 ifadosinin isarasi toyin edilir. Ogor ifado manfi (< 0) olarsa, kub tenliyin 3
2 3

kokii olur. Diger torofden ager p <0, ¢ >0 olarsa, tonliyin bir kokii menfidir. p<0, q <0

3
bir noqtads kesir digar noqtads toxunur, yani koklar ikiqat tekrarlanir. Koklarin tigii da tok-

rarlanarsa, p = ¢ = 0 olur. ( q jz {BT - o halini nazorden kegirok. Bu halda b? —3ac <0 olur.
2 3

Bels hallarda kub tenliyin bir haqiqi kokii olur ve funksiyanin qrafiki absis oxunu bir noqte-
da kasir. Bu néqtenin absisini tapaq.

Tutaq ki, b? —3ac =0. Onda

3 3 2 3

ax3+bx2+cx+d:a(x+£] ifa-2 = |- b” ~3ac ~x:a[x+£j +(d— b2~3ac):
3a 27a 3a 3a 27a
3
=a(x+£j +(d—Ej=O
3a 9a

Burad x+£——3 9ad —bc x——ﬂ— 9ad —bc
uradan X+~ ,/ 0z voya 2 ,/ 0z -

Burada bc=9ad olduqda x = —33 tigqat kok alinur.
a

olarsa, tonliyin manfi kokii yoxdur.(ﬂj2 +( ij o olarsa, onda funksiyanin qrafiki absis oxunu
2

Qeyd edak ki, donma ndqtssinin kub tanliyin kokii olmas: tigiin o tigqat kok olmalidir. Haqi-
goten do f(x)=ax’+bx*+cx+d =a(x—x)° oldugda f'(x)=3ax?+2bx+c, f"(x)=6ax+2b=0,
b

X1=—£-
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Bunoqtadas f ’[_Ej = f ”(_Ej =0 oldugundan, x = _b doénma noqtesidir.
3a 3a 3a

Digor torafden bu noqtede

3a 3a 3a
da A=b*-3ac=0 oldugu ii¢iin tga =0 vo @ =0 olur. Yoni bu néqteds funksiyamn qrafiki-

2 2 .. .
tga = f'(x) =3a-x2 +2bx, +C=3a.%+2b(_£J+czm=_ﬁ. Uggqat tokrarlanan kok oldug-

na ¢okilon toxunan absis oxu ils tist-tisto diisiir. Bu halda funksiyanin qrafiki kub parabola olur.

Onu da geyd edoak ki, kub tenliyinds baraberlikden sol torefdes olan funksiya f(x)=ax®+cx,
yeni tok funksiya olarsa, kub tenliyinin koklari X, =0 vo x, =— /_E, X, = ’_E olar.
a a

Magqalads b? —3ac < 0 halina baxilmur.

Notico

1. Verilmis tisul {i¢ kokii olan kub tenliyin koklarinin yerlosdiyi araliglar: analitik sokilde
ifade etmoyo imkan verir.

1.Koklar ikiqat tokrarlandiqda
a) X =X =X,, X;>X halinda
Xt:ﬂ, y _h+2VA

3a ° 3a
b) X =X =X, X, <X halinda

. - —b—2\/Z' X[:—be,

° 3a 3a
burada A =b?—3ac.

2. Koklar 3-qat tekrarlandiqda
b
=
3. Koklar farqli oldugda
x €[a;;b, ], % €[b,.c,], X €[c,; d,]

° 3a ° 3a 0 3a 0 3a

X=X =X =

Koklor ikiqat tokrarlandiqda bu koklor X, vo ya Xy, noqtesi ile iist-iiste diisiir (b, ve ya C,
noqtalari). Bu noqteds funksiyanin qrafiki absis oxuna toxunur. Diger torafden funksiyam
grafiki @, ve ya d, ndqtelerinds 3-cii kdkdan kegir.

4. Bu moaqalenin yazilmasinda maqsad tokca koklarin tapilmasi deyil. Bunun {i¢iin miixtalif
basqa tisullar da var. Magsad koklarin yerlssdiyi araliglarin verilmesidir. Ciinki fiziki pro-
seslari ifads edan kub tenliyin koklsrinin yerlasdiyi araliglarin analitik sakilde verilmasi
tonliye daxil olan fiziki parametrlorin giymatlorinin do dayise bilma araliglarmnin tayin
edilmasini miimkiin edir.
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articles and reviews in the research field of the author.

Articles are accepted in English.

File format should be compatible with Microsoft Word and must be sent to the electronic mail
(journal@beu.edu.az) of the Journal. The submitted article should follow the following format:
Article title, author's name and surname

The name of workplace

Mail address

Abstract and key words

The title of the article should be in each of the three languages of the abstract and should be centred on the
page and in bold capitals before each summary.

The abstract should be written in 9 point type size, between 100 and 150 words. The abstract should be written
in the language of the text and in two more languages given above. The abstracts of the article written in each
of the three languages should correspond to one another. The keywords should be written in two more
languages besides the language of the article and should be at least three words.

.UDC and PACS index should be used in the article.
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Introduction

Research method and research

Discussion of research method and its results

In case the reference is in Russian it must be given in the Latin alphabet with the original language shown in
brackets.

Figures, pictures, graphics and tables must be of publishing quality and inside the text. Figures, pictures
and graphics should be captioned underneath, tables should be captioned above.

References should be given in square brackets in the text and listed according to the order inside the text at
the end of the article. In order to cite the same reference twice or more, the appropriate pages should be
given while keeping the numerical order. For example: [7, p.15].

Information about each of the given references should be full, clear and accurate. The bibliographic description
of the reference should be cited according to its type (monograph, textbook, scientific research paper and etc.)
While citing to scientific research articles, materials of symposiums, conferences and other popular scientific
events, the name of the article, lecture or paper should be given.

a)

b)

10.

11.
12.

Samples:

Article: Demukhamedova S.D., Aliyeva 1.N., Godjayev N.M.. Spatial and electronic structure af monomerrik
and dimeric conapeetes of carnosine uith zinc, Journal of structural Chemistry, Vol.51, No.5, p.824-832,
2010

Book: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, p.386-398, 2002

Conference paper: Sadychov F.S., Aydin C., Ahmedov A.1.. Appligation of Information — Commu-nication
Technologies in Science and education. II International Conference.”Higher Twist Effects In Photon- Proton
Collisions”, Baki, 01-03 Noyabr, 2007, ss 384-391

References should be in 9-point type size.

The margins sizes of the page: - Top 2.8 cm. bottom 2.8 cm. left 2.5 cm, right 2.5 cm. The article main text
should be written in Palatino Linotype 11 point type size single-spaced. Paragraph spacing should be 6 point.

The maximum number of pages for an article should not exceed 15 pages

The decision to publish a given article is made through the following procedures:

The article is sent to at least to experts.

The article is sent back to the author to make amendments upon the recommendations of referees.

After author makes amendments upon the recommendations of referees the article can be sent for the
publication by the Editorial Board of the journal.



YAZI VO NO9SR QAYDALARI

“Journal of Baku Engineering University- Riyaziyyat vo kompiiter elmlori” - ovvellor nagr olunmamis
orijinal asarlari vo miiallifin tadqiqat sahasi tizra yazilmis icmal maqalalari qobul edir.

Maqalalor Ingilis dilinds gobul edilir.

Yazilar Microsoft Word yaz1 programinda, (journal@beu.edu.az) iinvanina géndarilmslidir. Gondarilon
mogqalolords asagidakilara nozors alinmalidir:

Mogqalonin bagligi, miisllifin adi, soyadi,

s yeri,

Elektron tinvani,

Xiilaso vo agar sozlor.

Maqalada bashiq har xiilasadan avval ortada, qara vo boyiik horflo xiilasslorin yazildigi hor t¢ dildo
olmalidir.

Xiilasa 100-150 s6z araliginda olmagqla, 9 punto yazi tipi boyiikliiyiindo, moqalonin yazildig1 dildo vo bundan
olavo yuxarida gostorilon iki dildo olmalidir. Moagalonin har ¢ dilde yazilmis xiilasasi bir-birinin eyni olmahdir.
Agar sdzlor uygun xiilasalorin sonunda onun yazildig: dilds verilmokls an azi ii¢ s6zden ibarat olmalidir.

Magqalads UOT va PACS kodlar1 gostorilmalidir.

Mogqalos asagidakilardan ibarat olmalidir:

Giris,

Tadqiqat metodu

Tadgigat isinin miizakirasi vo onun naticalari,

Istinad adebiyyat: rus dilinds oldugu halda orjinal dili m&tarzo icorisinde gdstormoklo yalmz Latin alifbasi
ilo verilmolidir.

Sakil, rasm, grafik vo cadvallar ¢apda diizgiin, aydin ¢ixacaq vaziyyatds va moatn igarisindo olmalidir. Sakil,
rosm va grafiklorin yazilari onlarm altinda yazilmalidir. Cadvallards basliq cadvalin iistiinds yazilmalidir.

Manbalar motn igarisinde kvadrat moéterize daxilindo géstorilmoklo mogqalonin sonunda motn daxilindoki
sira ilo diiziilmolidir. Eyni monbays iki vo daha cox istinad edildikds avvalki sira say1 saxlanmaqla miivafiq
sohifolor gostarilmolidir. Masalon: [7,s0h.15].

BOdobiyyat siyahisinda verilon her bir istinad haqqinda malumat tam vo deqiq olmalidir. Istinad olunan monbanin
bibliografik tesviri onun ndviindon (monoqrafiya, darslik, elmi moqalo va s.) asili olaraq verilmolidir. Elmi mo-
qalslora, simpozium, konfrans, vo diger niifuzlu elmi tadbirlorin materiallarina v ya tezislorine istinad edarkon
magqalonin, maruzanin va ya tezisin ad1 gostarilmalidir.

a)
b)

c)

NUmunalar:

Mbqals: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and electronic structure af monomeric
and dimeric complexes of carnosine with zinc, Journal of structural Chemistry, Vol.51, No.5, p.824-832, 2010

Kitab: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Konfrans: Sadychov F.S., Aydin C., Ahmedov A.1.. Appligation of Information-Communication Technologies in
Science and education. Il International Conference. ”Higher Twist Effects In Photon- Proton Collisions”,
Baki, 01-03 Noyabr, 2007, ss 384-391

Maoanbolar 9 punto yazi tipi boyiiklitylinds olmalidir.

10.

11.
12.

Sahifa olgiilori: iistdon 2.8 sm, altdan 2.8 sm, soldan 2.5 sm vo sagdan 2.5 sm olmalidir. Matn 11 punto yaz: tipi
boyiiklityiinds, Palatino Linotype yazi tipi ilo ve tok simvol araliginda yazilmalidir. Paraqraflar arasinda 6
punto yazi tipi araliginda mosafo olmalidir.

Orijinal tadqiqat asarlorinin tam motni bir qayda olaraq 15 sshifodon artiq olmamalidir.

Mogqalonin nosra toqdimi asagidaki qaydada aparilir:
Hor mogqallo on az1 iki eksperto gondorilir.
Ekspertlorin tovsiyslorini nazors almaq ti¢iin moaqale miiollifo gdndorilir.

Mogqals, ekspertlorin tonqidi qeydlori miisllif torafindon nozere alindiqdan sonra Jurnalin Redaksiya Heyati
torofindon ¢apa toqdim oluna bilor.
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8.

YAZIM KURALLARI

“Journal of Baku Engineering University- Matematik ve Bilgisayar Bilimleri” dnceler yayimlanmamus orijinal
calismalari ve yazarin kendi arastirma alanin-da yazilmis derleme makaleleri kabul etmektedir.

Makaleler ingilizce kabul edilir.

Makaleler Microsoft Word yazi programinda, (journal@beu.edu.az) adresine gonderilmelidir. Génderilen
makalelerde sunlar dikkate alinmalidir:

Makalenin baslig1, yazarin adi, soyadi,

Is yeri,

E-posta adresi,

Ozet ve anahtar kelimeler.

Ozet 100-150 kelime arasinda olup 9 font biiyiikliigiinde, makalenin yazildig1 dilde ve yukarida belirtilen iki
dilde olmalidir. Makalenin her {i¢ dilde yazilmis 6zeti birbirinin ayn1 olmalidir. Anahtar kelimeler uygun 6zetin
sonunda onun yazildigi dilde verilmekle en az {i¢ s6zciikten olugmalidir.

Makalede UOT ve PACS tipli kodlar gosterilmelidir.

Makale sunlardan olugsmalidir:

Giris,

Aragtirma yontemi

Aragtirma

Tartisma ve sonuglar,

Istinat Edebiyati Rusca oldugu halde orjinal dili parantez icerisinde gdstermekle yalniz Latin alfabesi ile ve-
rilmelidir.

Sekil, Resim, Grafik ve Tablolar baskida diizgiin ¢ikacak nitelikte ve metin igerisinde olmalidir. Sekil, Re-
sim ve grafiklerin yazilari onlarin alt kisimda yer almalidir. Tablolarda ise baslik, tablonun st kisminda
bulunmalidir.

Kullanilan kaynaklar, metin dahilinde koseli parantez igerisinde numaralandirilmali, ayn1 sirayla metin so-
nunda gosterilmelidir. Aym kaynaklara tekrar bagvuruldugunda sira muhafaza edilmelidir. Ornegin: [7,seh.15].

Referans verilen her bir kaynagin kiinyesi tam ve kesin olmalidir. Referans gosterilen kaynagin tiirii de eserin tii-
riine (monografi, derslik, ilmi makale vs.) uygun olarak verilmelidir. [lmi makalelere, sempozyum, ve konferanslara
miiracaat ederken makalenin, bildirinin veya bildiri 6zetlerinin ad1 da gosterilmelidir.

a)
b)

c)

Ornekler:

Makale: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and Electronic Structure of Monomerik
and Dimeric Conapeetes of Carnosine Uith Zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832, 2010
Kitap: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition, Prentice
Hall, p.386-398, 2002

Kongre: Sadychov F.S., Aydin C., Ahmedov A 1. Appligation of Information-Communication Technologies

in Science and education. Il International Conference. “Higher Twist Effects In Photon- Proton Collisions”,
Balka, 01-03 Noyabr, 2007, ss 384-391

Kaynaklarin biiytikliigii 9 punto olmalidir.

9.

10.
11.

12.

13.

Sayfa olculeri; tist: 2.8 cm, alt: 2.8 cm, sol: 2.5 cm, sag: 2.5 cm seklinde olmalidir. Metin 11 punto biiyiik-
lukte Palatino Linotype fontu ile ve tek aralikta yazilmalidir. Paragraflar arasinda 6 puntoluk yazi mesa-
fesinde olmalidir.

Orijinal aragtirma eserlerinin tam metni 15 sayfadan fazla olmamalidir.

Makaleler dergi editér kurulunun karari ile yayimlanir. Editorler makaleyi diizeltme i¢in yazara geri génde-
rilebilir.

Makalenin yayina sunusu asagidaki sekilde yapilir:

Her makale en az iki uzmana gonderilir.

Uzmanlar tavsiyelerini dikkate almak i¢in makale yazara gonderilir.

Makale, uzmanlarin elestirel notlar1 yazar tarafindan dikkate alindiktan sonra Derginin Yaym Kurulu tarafindan
yayina sunulabilir.

Azerbaycan disindan gonderilen ve yayimlanacak olan makaleler i¢in,(derginin kendilerine gonderilmesi za-
mani posta karsilig1) 30 ABD Dolar1 veya karsiligi TL, T.C. Ziraat Bankasi/Uskiidar-Istanbul 0403 0050 5917
No’lu hesaba yatirilmali ve makbuzu iiniversitemize fakslanmalidir.
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ITPABUJIA JIA ABTOPOB

«Journal of Baku Engineering University» - MaremaTuku 1 nHQOpPMATHKH MyOIHKYyEeT OpUTHHAIBHEIE,
HayYHBIC CTAThU U3 00JIACTH UCCIICIOBAHKS aBTOPA U PaHee HE OITyOIMKOBAHHBIC.

Cratbu TIPUHUMAIOTCS Ha AHTJINCKOM SI3BIKE.

PykomucH TOMKHBI OBITh HaOpaHs! coryiacHo mporpammbel Microsoft Word u oTripasiieHs! Ha 37IEKTPOHHBIH
anpec (Journal@beu.edu.az). OtmpasisemMble CTaThH AOJKHBI YIUTHIBATH CIICAYIOIIKE TPABHIIA:

HazBanue ctatbu, uMs U paMUIIHs aBTOPOB
Mecto paboThI

DICKTPOHHBIN a/ipec

AHHOTAIMS 1 KJIFOYEBBIC CIIOBA

3ariaBue CTaThH IIHUIIETCS JIJIA KaXKJI0M aHHOTAaIMU 3arjaBHBIMU 6yKBaMI/I, JKUPHBIMU 6yKBaMI/I U pacrioJjiara-
€TCA TI0 LEHTPY. 3arnaBue u AHHOTAIlMH JOJI?KHBI OBITH TMPEACTABJICHBI HA TPEX SA3BIKAX.

AHHOTAIM, HAIICAaHHAS HA S3bIKE MPEACTAaBICHHON CTaThH, NOJKHA coaepkaTh 100-150 cmoB, HaOpaHHBIX
uipudToM 9 punto. Kpome Toro, mpefcTaBisSiOTCs aHHOTAIMK HA BYX JAPYTHX BBINIC YKa3aHHBIX S3bIKAX,
MIePEeBOJT KOTOPBIX COOTBETCTBYET COJIEPKaHUIO0 OpUruHaia. KitoueBble ciioBa JOKHBI ObITh MPEACTaBICHbI
mocyie KaXKI0i aHHOTAIMK Ha ero S3bIKE U COAEPIKaTh He MEHEe 3-X CIIOB.

B crarbe momxub! ObTh yKa3anbl kol UOT u PACS.

IIpencraBneHHble CTaThbU AOJKHBI COAEPKATh:

Beenenue

MeTton ucciaemoBaHus

OO6cyxneHne pe3yIbTaToOB HCCICOBAHUS H BEIBOJOB.

Ecmu ccrmarorcs Ha paboTy Ha PYCCKOM SI3BIKE, TOTJa OPWUTHHANBHBIA S3BIK YKa3bIBacTCsA B CKOOKax, a
CCBUIKA JJACTCS TOJIBKO Ha JTATHHCKOM ai(aBUTE.

PuCyHKH, KapTHHKH, TpaGUKH ¥ TAOIHMIBI JOJDKHBI ObITH YETKO BBIMOJIHEHBI M Pa3MEIeHbI BHYTPH CTATHH.
INoamucu k pUCYHKaM pa3MEIIAIOTCs MO PUCYHKOM, KapTHHKON wid rpadukoM. Haseanue TabmauIp! MUIIETCS
HaJ TaOJIULEH.

CChUIKH Ha HCTOYHHKH JAI0TCA B TEKCTE IU(POH B KBAIPATHBIX CKOOKAX U PACIIONAraloTcs B KOHIIE CTaThH
B TIOPSIIKE IUTHPOBAHUS B TeKCTe. ECITM Ha OJMH M TOT K€ HCTOYHMK CCBUIAIOTCS JIBa U GoJiee pas, Heo0X0-
JIMMO yKa3aTh COOTBETCTBYIOIIYIO CTPAHMILY, COXPaHAs MOPSAKOBHIM HOMep nuTupoBanus. Hanpumep: [7,
crp.15]. bubmuorpaduueckoe OMMUCaHKUE CCHIITAEMOM JTUTEPATYPHI TOJKHO OBITH POBEIEHO C YUETOM THIIA
UCTOYHKKA (MOHOTpadust, yIeOHHK, HAydHas CTaThs U 1p.). [IpH CCBUTKE Ha HAYYHYIO CTAThIO, MaTEPHAIIBI CHM-
No3uyMa, KOH(PEPEHIINH WK IPYTHX 3HAYNMBIX HAYYHBIX MEPOIPHATHH TOJKHBI OBITH YKa3aHbl Ha3BaHUE
CTaThH, JOKJIAJA WK TE3HUCA.

Hanpumep:

Cmampwsa: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M. Spatial and electronic structure of monomeric
and dimeric complexes of carnosine with zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832,
2010

Knueza: Christie on Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Kongpepenuua: Sadychov F.S, Fydin C,Ahmedov A.l. Appligation of Information-Communication Nechnologies

in Science and education. Il International Conference. “Higher Twist Effects In Photon-Proton Collision”,
Bak1,01-03 Noyabr, 2007, s5.384-391

Crcok IMTHPOBaHHOM UTEpaTyphl Habupaercs mpudrom 9 punto.

10.

11.
12.

Pa3mepbl crpaHunbl: cBepxy 2.8 oM, cHu3y 2.8 cM, creBa 2.5 u cripaBa 2.5. Tekcr nedaraercs wpudrom Pala-
tino Linotype, pasmep mwpudra 11 punto, uHTepBan-oanHapHbii. [laparpadsl T0KHBI OBITH pa3leicHbI
paccTosiHuEM, COOTBETCTBYIOIUM MHTEpBaIy 6 punto.

[TonHb1i 00beM OPUTHHAIBLHOM CTaThH, KaK IPaBHIIO, HE JOJDKEH MPEeBHIIIaTh 15 cTpaHuil.

IIpencraBienue cTaThbu K NEYaTH NPOU3BOJUTCS B HUXKE YKA3aHHOM IMOPAJKE:

Kaxnast cTathst mochlIaeTcss HE MEHEe IBYM dKCIIepTaMm.

CraThs OCHUTACTCS aBTOPY IS yUeTa 3aMedaHuil SKCTIEPTOB.

CraTps, TIOCNE TOTO, KaK aBTOP yd4es 3aME4YaHHs KCIEPTOB, PEIAKIIMOHHON KOJJIETHell KypHama MOXET
OBITh PEKOMEH/IOBaHA K MICYATH.
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