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Konuenumusa u uHPOPMANMOHHAA TEXHOJIOTHS MNOBBIIEHUSA 3(PPEeKTUBHOCTH NPHUMEHEHHUS
cucreM ynpasJjeHusi kopnopatuBHoii UT-undpacrpykrypoii/ Tkauyk H. B., Coxoa B. E. / Bicuux
HTY «XIIl». Cepis: HoBi pimenHs B cyqacHux TexHonorisx. — X: HTY «XIl», — 2014. - Ne 17 (1060).—
C.85-94 . — bio6miorp.: Ha3B. ISSN 2079-5459

PaccmoTpens! Bonpockl pa3pabOTKU KOHIETIUH U WHPOPMALMOHHONW TEXHOJOTHH ISl TIOBBIIICHHUS
3 PEKTUBHOCTH BHEAPEHUS W JKCIUTyaTallud COBPEMEHHBIX CHUCTEM YIpaBiieHUs KopropatuBHoW MT-
uHpacTpykrypoit (cucrem ITSM). [lns pemieHust 3TOM 3amadyd TNPeUIOKEH KOMIUIEKCHBINH 3HaHHE-
OpUEHTHUPOBAaHHBIA TMOAXOJl, KOTOpBIA BKJIIOYaeT B ceOs pa3paboTKy METOAMKH 3KCIIEPTHOTO
MHOTOKPHUTEPHAIILHOTO BbIOOpa 3P dexTuBHOM KoHpurypauun ITSM-moayneit, nHbpopMamoHHON MoaeTn
U UHCTPYMEHTANBHBIX CpPEICTB JUid HHTerpauuu ¢yHkuuoHaiabHoctd ITSM B cymecTByromryro
kopriopatuBHyto WT- uHppacTpyKTypy U IpUMEHEHHE WHTEIUIEKTYalIbHBIX METOJ0B 00paObOTKU JaHHBIX
JUTSL yIIPaBIIEHUS MPOIIECCOM pa3pellieHus] MHIIMIEHTOB, BO3HUKAIOMUX B paboTe mosb3oBarenein UT-ycmyr.

KuroueBvble ciioBa: ynpasinenne UT-undpactpykrypoit, 3 peKTHBHOCTD, OHTOJIOTUIECKHUI TTOIXO/I.

PosrissHyTO mMTAaHHS pPO3pOOKM KOHIEMIi Ta iH(GOpMAIifHOT TEXHOJOTIi JUIS ITiIBUICHHS
e(EeKTUBHOCTI BIPOBADKEHHS 1 eKCIUTyaTamii Cy4YacHMX CHCTEM YIpaBiIiHHS KopropaTtuBHOWO [T-
iHppacTpykTyporo ( cucrem ITSM). [lns BupimieHHS IbOTO 3aBJaHHS 3alPONOHOBAHO KOMILIEKCHUMN
3HAHHSA-OPIEHTOBAHWH TiAXiJ , SKWA BKJIOYae B cebe po3poOKy METOMUKH  EKCIIEPTHOTO
OararokputepianbHoro BuOopy edekruBHoi koHpirypauii ITSM-momymiB, indopmariitnoi mozeni Ta
IHCTpYMEHTANIbHUX 3aco0iB it iHTerpauii ¢yHkmioHanbHocTi ITSM B icHyrouy kopropatuBHy IT-
1H(PACTPYKTYPY 1 3aCTOCYBAHHS IHTEJIEKTYaJbHUX METOJIB OOpOOKH NaHUX ISl YNPaBIiHHS MPOLIECOM
BUPILICHHS IHIIMJCHTIB , 1[0 BUHUKAIOTh y po0oTi KopucTyBauiB IT -mociyr.

Kurouosi cioBa: ynpasmninns IT-iHpacTpykTyporo, epeKTUBHICTb, OHTOJIOTIYHUHN MiIX1.

Concept and information technology for efficiency increasing of IT service management systems
usage/ Tkachuk N. Sokol V. // Bicauk HTY «XI1I». Cepis: HoBi pimeHHS B Cy9acHUX TEXHOJIOTIAX. — X:
HTY «XIII», —2014. - Ne 17 (1060).— C.85-94 . — Bi6umiorp.: Ha3B. ISSN 2079-5459

The problems of concept and information technology development to improve the efficiency of the
implementation and operation of modern control systems for the corporate IT infrastructure (ITSM) is
considered. To solve this problem, proposed a comprehensive knowledge -based approach, which includes
the development of a multicriteria expert method for ITSM- effective modules configuration, information
models and tools for the integration of ITSM functionality into the existing enterprise IT infrastructure and
application of intelligent data processing methods for process control resolve incidents occurring among
users of IT services.

Keywords: IT service management, efficiency, ontological approach.
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OIIEPATOP I'AYCCA CTOCOBHO 10 HIACYMOBYBAHHS PO3BIKHUX
CTEIIEHEBUX PAAIB

JocmipkeHo MmACyMOBYBaHHS pPO30DKHUX CTEMEHEBHX PsIiB  MeTojoM Belepmrpacca-I'aycca,
c(hopMyJIHOBAaHOTO 3 BHUKOPHUCTaHHSM OIlepaTopa ycepenHeHHS 3 snepHoro ¢yHkIieo [aycca.
[Tokazano, mo creneHeBuit psg MepoMopdHOi GyHKIIT Moke OyTH TACYMOBAHHN IIMM METOIOM 3a
MEXer0 Kpyra 301KHOCTI.

Kuro4oBi cjioBa: onepatop ycepenHeHHs, MepoMopdHa QyHKITIS.

Beryn. Metoau miacymMoByBaHHS PO30DKHHX UYHCIOBUX Ta TPUTOHOMETPUYHUX
PAIIB pO3TISIHYTO Y poboTtax [2—5] . YV poborax [1-3] chopMynpoBaHO METOIU
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MiJICYMOBYBAaHHS PSAJIB, 110 I'PYHTYIOThCS HAa MAaTeMAaTHMYHOMY amnapari 1HTEeTrpaJbHHX
orepartopiB ycepeaHeHHs. CTOCOBHO 110 TiJACYMOBYBAaHHSI CTEIIEHEBUX DsiB
y3arajibHEH1 METOJIU BUKOPUCTOBYIOTh, X10a-1110, HA MEK1 Kpyra 301>KHOCTI.
VY nmauiii poOOTI AOCHIIKEHO IMiICYMOBYBaHHS PO30DKHUX CTENEHEBHUX PAJIIB METOJI0OM
Beitepmpacca-I"aycca, chopMyap0BaHOTO 3 BUKOPUCTAHHSIM OTIEpaTOpayCepeIHEHHS 3
anepHoio ¢yskiiero [aycca. [lokazano, mo creneneBuil psan mepomopdHOi (QyHKIT
MO’Ke OyTH MiICYMOBaHHUM UM METOJIOM 3a MEXKEI0 Kpyra 301)KHOCTI.

@opMyIIOBaHHS METOY IPYHTYETHCS HAa HACTYTHOMY TBepKeHHi [1, 3].

Teopema 1. Hexaii inTerpoBHa 3a JleOberom QyHKuig f(x) Mae y TOULl x, e |-, oo

2

HENEPEPBHi IOXimHi & -TO MOPSAKY i m(,)zﬁexp(_%J - agpo Taycca omeparopa

yCcepeIHeHHS

)-[r02 Lo ar, (1)

ne {c} - JOoJaTHa 4YHUCIOBA MHOXKMHA 3 TOYKOK 3TylleHHS o=0. Toml y Toumi x,
CIPABKYETHCS PIBHICTD

o k
7)=tim [ 102 Ecof 2 ar 2)

PosrisaHeMO TpUroHOMETpUYHUH P NEPIOJUYHOI PYHKIIT f(x)e L' [-mn],

f(x) ~%+ian cosnx +b, sinnx (3)

n=l1
17 1§
e — d N b = i d .
1€ a, n:[[f(x)cosnx 3 b, n__ff(x)smnx x

3aCTOCOBYIOUM OIEPATOp ycepedHeHHs A0 (yHKUIi f(x) 1 PO3BUBAIOYU HOrO y
TPUTOHOMETPUYHUI Psifl 32 (biKCOBaHoro 3HAYEHHS 6 %0, MATUMEMO
Jf ( ja’t— 5 JrZ:p”2 (a,cosnx+b,sinnx), (4)

n=1

nie p" = [ o(x)cos(onx)dx, p=e~ . Toni [3], y koxHiii Touri HenepepsHOCTI dyHKIii £ (x)

—o0

CIIPaBXKY€EThCS TPaHUYHA PIBHICTH (2), sika 3 ypaxyBaHHsM (4) HaOy1e BUTIISA LY

f(x)= lim {——FZp a cosnx+bnsinnx)}, (5)

p—>1-0
I'pannynHa piBHICTH (5) BU3HAUA€E y3arajlbHEHY CyMy, a IOCIIIOBHICTh {p”z} npu

p—1-0 - Meton Beiepmrpacca-I"aycca nmigcymoByBanHs psaay (3).
BBiBImIM y3araiibHeHy YacTHHHY CyMy psny (4), rpaHuuHy piBHICTH (5) MOXHa
3alyCcaTH Y BUTIIA IOJIBIMHOT TPAaHUYHOT PIBHOCTI

f( )— lim hm{—Jer a,cosnx+b, sinnx)]

p—>1-0 N>
Toni, f(x) - y3arampHeHa cyma psfy (3) y Todml x, AKIIO AN OyAb-KOIO SK
3aBr'OJIHO MAJIOro YMciia £>0 ICHye HOMEp N 1 iCHy€ YHCIIo p,, limp, =1, TaKi, 10 JJId
—>0

BCIX n>N 1 p=p, CHPABIKYIOTHCS HEPIBHICTh

‘f(x)—{a—zhripﬁ (a, coskx+b, sinkx)} <g
k=1

(6)
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IlincymoByBaHHsI cTeneHeBUX psiAiB. Po3risiHeMo NMUTaHHS PO MiJACYMOBYBaHHS
CTETNIEHEBUX psiiiB MeTo/IoM Belepmrpacca-I"aycca. Hexaii
z)= Zan” (7)
n=0

- cTeneHeBud pax QyHKUIl f(z), aHAMITUYHOI B KpYy3l|zZ|<R, 0<R<w. Tomi

limz/ ¢,| =1/R 13B1JICH IJIs BEJIMKUX 3HaYE€Hb HOMEPA n BUIIJIMBAE ACHMITOTHYHA OLIHKA

l-o(r/x), ®
ne |m|<w. IleperBopumMo psax (7) 3 ypaxyBaHHAM IO3HAa4YeHb i, =c,R'/n" 1 z=re",
-i<y<m, 0<r<R,

=S, r"e’"“’—co+Zc* ( j . )

n=0

Tyt limglc’|=1 1 uncmo m BHOpAHO TaKUM, IO Y HESKiM TOUI z,=R-e" TPaHMII

n—>0

KpyTa 301KHOCTI 301)KHUM (Y KIIACHYHOMY p03yM1HH1 CYMH) € psifg

)= 3 e (10)

n=0
CriouaTky pO3IJISIHEMO JONOMIKHE TBEPKEHHS.
Jlema. Jnd aHamTH4YHOI B OJMHMYHOMY Kpy3l [z/<1 GyHKmii f(z)=In(l1-z) 1 ii
MOXITHUX Y TOYKAaX OJMHUYHOTO KOJIa z=e",—n<y,<n, KPIM TOUKH z=1, BUKOHYIOThHCS
I'paHUYHI PIBHOCTI

o o1 _
ln(l—z)z lim _wln(l—e‘”)zx/gcexp{—(wz—(:joj }d\u—— ILIIIIOZP —z )

c—>+0
n=1

_1 . < iy a - ?
—o0 n 1
(k—l)!_, < oy 1 o V-, 3 * n+k 1) .,
(1- Z)k B ‘}gﬂ)m 1n(1 ¢ )2\/;6 oyt P 26 d\y phranZp o

JoBenenns. Ilokakemo, 1m0 ICHye iHTerpajd B3JOBXK OJAMHUYHOTO KoJa
z=€",—n<y<mn, Bl QyHKUI] f(z). I[iﬁCHo

Iln(l z)dz- .[ln 1 e’“’)d i —hm Iln 1 e‘“’)de"” —hm(l e )[l—ln(l—e’“’)]i; =0.

ER szao ozao
Omxe, QyHKWiA f(z) IHTErpoBaHa Ha Koml |z/=1. Toxl BHKOHYIOTBCS YMOBH
BUXIJTHOTO TBEPDKEHHS 1 1 GyHKUIT Ta ii moXigHux crpaBeuBi Gopmynu (11), kpim
TOYKH z=1.

Teopema 2. Hexait f(z) - mepomophHa (yHKIIs, aHAIiTH4YHA B Kpy3l |z|<R,
0<R<oo, 1 aHAJIITUYHA HA MHOXHUHI E, ={z:|z—z|<38} - I€IKOMY OKOIi TOYKHU z,=R-e",
10 JISKUTh Ha TpaHMIl Kpyra 301xkHOCTI psany uiei dyukmii (7). Toxdi, crpaBeniivBa
dbopmyna

f(z)= lim ip”zcnz”, zek,. (12)

p—>1-0 pr

JoBenennsi. OyHKIlII Ha3UBAETHCSI MEPOMOP(HHOIO, SKIO B KOXKHINA OOMEKeHIN
YaCcTHHI IUIOIIMHM BOHA aHaJITH4HA, X10a-1110, 3@ BUKIIOUYEHHSIM CKIHYEHHOI'O 4YHCIIa
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noJitociB. BBaxkaemo, 1m0 Touka z =re" €E,, 1 >R. 3acTocyemMo 10 L€l QyHKIIi 3a
KyTOBOIO KOOPJAMHATOIO OIEPAaTOp yCepeaHEHHs 3 AnpoM ["aycca

If re” \/_Gexp( (e . ) Jdt (13)

®yHKIisA f(z) Ma€ TUIBKM IIOJIOCH, ii BUpa3 Ha KO |z/=r MOKE MAaTH TIIbKH

CHHTYJIIPHOCTI BUTISILY (z-2,) ",

z,|=|z|. Tomy 3a noBeneHoro nemoro y dopmy (13)

MOXJIMBUM TPaHUYHUN NTepexi] Ipu ¢ -0 (z#z, ).
PosunemMo QyHKIiIO S,(re" ) y PN 3a CTENEHAMH 3MiHHOI # i MEPeTBOPHMO ii 3

ypaxyBaHHSAM [03HAY€Hb, TPUHHATUX B (9)

w0, 1, (t-v) & S0) e LT 1
Sc(rle"’)z — 2\/Ecje’exp —Tz' tzzz . ;lewzfje exp 7 =

k=0 ht

Rt
:zpn' f (0) n zn\u1 zp cnrin iny, p n ( j : iny, , (14)

n=0 n n=0 n=0
e pze’“z .
[Toxaxemo, mo psa B (14) 3a yMoBU 0<p<1 30iraerbcs y Oyap-sKid CKIHYCHHIH

tonyHi. JlilicHo, %:HW P n" [%) c =(%jﬂp”(/€ =(ijlimp” =0 1, BiAMOBIOHO, R =w.

n—o0 R o

Tomy cipaBeivBe HOI[aHHH

jf rett \/_ exp( ;ledt co+Zp"n (?jnc*ernwl (15)
no

n=1

[Tepeiinemo no rpanuii y dopmyni (15) nmpu p—1-0. 3a Teopemoro 1 rpaHUdHUN
nepexiz y JiBii yacTuHi hopmyiu (15) MOXKIUBUNA, OCKITBKH KOKHA TOYKA MHOXUHU E,
€ TOYKOIO aHaTITUYHOCTI QyHKIIT f(z). Tomy

T it 1 14 _ iy,
pli?Eoif(ﬁe )mexp(— z'jd’—f(ﬁe“) (16)
JUns  BiOmIykaHHS TpaHMIl mpaBoi dYacTUHM piBHOCTI (15) ckopucraemocs

O3HAYEHHSIM TPaHMII, BIJMOBIHO, HEPIBHICTIO (6) 1 AOCIIIUMO 3aJIMIIOK BIJMIOBIIHOTO
psany. IleperBopumo 3a Abenem [3] psany (15),

¢+ 21" (%p”j cre™ =cy+ 3 n" E%p”j [G.(v)=G,(w)]=
n=1 n=l1

TN Mt O™

Ie G, =3 o™ - 9acTHHHA cyma psify (10). Ockineku psix (10) 36iraeTsest, HOCIIIOBHICTE

k=n

YaCTUHHUX CyM OOMEkKeHa |G,| <M <o . OIIHUMO 3aaumok psaay (17)

z{ [ j”—(n+1>””[gp"“j"”}@<wl)- (18)

n

A
ITocmigoBHICTE { )=n"(np" /R)"}:’:O HE € MOHOTOHHOI. Homep HaWOiNbIIOrO

YJIeHa IMOCIIIOBHOCTI 3HAHeMO 3 HEOOX1HOI yMOBU eKCTpeMyMmy (PYyHKIIIi, 110 3a7ae
3araJIbHAM 9JICH IIi€T MOCIIiJOBHOCTI,
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1n£+2nlnp+ﬁ=0.
n

TyT R, 7, m,p - BENMYUHA, 3HAYCHHS IKUX 3amaHi. OTxke,
1 n ) 1 1 a1
Ny=|=| In—+ [In°—+4min— |In" — (19)
2 R R p p
- HOMEp HalOLIBIIOrO 4WiEHa MOCIIZOBHOCTI (N, <N). 3aJeXKHICTh mapamerpa p 1

HaWOUIBIIIOTO YJeHa MOCIIJOBHOCTI BiJl HOMEpa N, HacTyITHA
1

p=[ﬁj AL b )-(E) e (20)

"
PosrnsHyTa mMOCHIIOBHICTP 32 YMOBH »n>N MOHOTOHHO cmamae. OCKIIbKU
napamMeTpu N 1 N,=N,(p) BHOUPAIOTHCSA HE3AJIEKHO, BBIBIIM 3MIHHMHA KOE(]ILIE€HT 3a

dbopmyIoro N =aN,, 3HaiIeMO 3 ypaxyBaHHIM (20) OomiHKY 11st 3anuuiKy psagy (18)

Sl (o] Jtofest oo -
N2 N 5 (“_Z)N

N w, N ; mo® 2
=AN’”(£pNj =4 E N"e*No = 4e 2 E N™.
R i i

SKmo «>2, TOOTO mMapameTp p 1 HOMep N BHOpaHi TakuMH, MO N>2N,, TO

[4,|=

lim|{4,|=0, TOOTO, y TOYKAax MHOXKHUHU E,, SKi JeXaThb 3a KPYroM 301KHOCTI,

Now
BUKOHYEThCSI IpaHuyHa piBHICTH (12). Omxe, psan (7) 30iraeTbes 1 HOTO y3arajbHEHA
cyma 3 ypaxyBaHHsAM Gopmyiu (16) mopiBHIOE 3HaUeHHIO QYHKIIIT y TaH1N TOYIII.
Hacainox 1. /na nmoxigHoi & - ro mopsaaky Big MepoMopdHOI (QyHKmii f(z)
BUKOHY€ETHCS PIBHICTH
i z(n+k)!cn+k

fY(z)=lim > p"

z",zekE.
p—>1—0n:0 n!

Nosenenns. Dyukuis () (z) 3aI0BONBHAE YMOBH TEOPEMH, OCKIIBKH Ma€
OJJHAKOBI1 3 (PYHKII€IO f(z) HOIIOCU 1 TAKOK € MEPOMOP(HOIO.

Hacainox 2. Psan, ogxepxanmii Ticias TOWIEHHOTO IHTETPYBaHHS — pAILY
MepomMopdHOi GyHKIIII, MiICYMOBY€ETbCsI MeToJIoM BeliepmTpacca-I'aycca Ha MHOXKHHI
E,.

JloBeneHHsi. [HTerpyBaHHS SK TPUTOHOMETPUYHOTO, TaK 1 CTEIIEHEBOTO PsIy HE
NOCJIa0II0€ ACUMIITOTUYHI OLIIHKK KOE(DIIIEHTIB OAEpKAHUX Ps/IiB, TOMY aHAJIOTIyHA 3

(12) piBHICTH CIIPABIXKYETHCS 1 JIs1 IEPBICHOT IAHOTO PSIY.

BucHoBku. YMOBU TeopeMu 2 HE BHUKOHYIOTBCS y TOYKax, IO JieXaTh Ha
MPOMEHSX, MOYATKOBUMHU TOYKAMHU SIKUX € OCOOJMBI TOYKH MepoMOphHOi (yHKIIII.
ToMmy BIAMOBIIHUN CTENEHEBUA psAJ HE MOXKe OYTH MPOCYMOBAaHUNA METOJOM
Benepmtpacca-I'aycca y Toukax, 110 JieKaTh Ha [IUX IPOMEHSIX.

CreneneBuit psj (7) miCyMOBYETHCS 3 BAKOPUCTAHHIM IOCI1TOBHOCTI {p”z } , IKa €

JAaCTHHHUM BHIAJKOM (TIPH v =2) MOCIIIOBHOCTI {p”"}. [TocniTOBHICTB { p""} npu v>1 i

p—>1-0 TAaKOX BU3HA4Ya€ METOA Hi,Z[CYMOBYBaHH}I p036i}KHI/IX CTCIICHCBHUX pSII[iB.
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Po30ixHUl cTeneHeBHi psj HE Moke OyTH mMmijcymMoBaHuiM metonoM Ilyaccona-
AbGens {p"} mpu p—>1-0 30BHi Kpyra 30DKHOCTi |z/>R, OCKiIbKM HEOOXilHA yMOBa

301KHOCTI psAAy BIANOBIIHOIO IHTETPAJIbHOIO NMEPETBOPEHHS, limp’|c,||z|' =0, Bu3Ha4Yae
n—>®0

3HA4YEeHHS p <1, 1 TPAHUYHHNA MIEPEXi] MpU p —1-0 HE MOXKIUBUH.
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Omneparop raycca CTOCOBHO [0 MiICYMOBYBAaHHSI PO30i’KHHX CTeleHeBHX PpsAiB/
Cyxopoabscbkuii M. A., IBacuk I'. B. // Bicauk HTY «XIII». Cepia: HoBi pimeHHst B cy4acHuX
texuoyorisx. — X: HTY «XIIl», — 2014. - Ne 17 (1060).— C.94-99 . — bi6miorp.: Sua3s. ISSN 2079-
5459

JlocmipkeHo TiACyMOBYBaHHSI pO30DKHUX CTEMEHEBHX PsaiB MeTogoMm Beiepmrpacca-I"aycca,
c(hopMyJIbOBAaHOTO 3 BHUKOPHCTaHHSM OIlepaTopa ycepenHEeHHS 3 snepHoro ¢yHkIieo [aycca.
[Tokazano, mo creneHeBuit psg MepoMopdHOi GyHKIIT Moke OyTH TACYMOBAaHHN IIMM METOIOM 3a
MEXeI0 Kpyra 301KHOCTI.

KurouoBi cjioBa: onepatop ycepenHeHHs, MepoMopdHa QyHKITIS.

HccnenoBaHo CyMMHUpOBaHHME pacXOISIIMXCA CTENEHHBIX pAIOB MeTonoM BelepmTpacca-
["aycca, chopMyIMpOBaHHOTO C HCIOJB30BaHUEM OIepaTopa YCPEAHEHHUS C sIepHOM (yHKUuei
["aycca. Iloka3aHo, 4TO CTETIEHHOW Psii MEPOMOP(PHON (HYHKIUH MOXKET OBITh TPOCYMMHUPOBAH STHM
METOJIOM 32 TPaHMIIeH KpyTa CXOAUMOCTH.

KiroueBble cj1oBa: onepatop ycpeaHeHUs, MepoMOp(HOH QYHKITHH.

Gaussian operator in summation by divergent power series/ Sukhorolsky M., Ivasyk G.
//Bulletin of NTU “KhPI”. Series: New desicions of modern technologies. — Kharkov: NTU “KhPI”,
2014.-Ne 17 (1060).- P.94-99. Bibliogr.:5 . ISSN 2079-5459

Summation of divergent power series by Weierstrass-Gauss based on the averaging operator with
Gaussian kernel function is investigated. It is shown that the power series of meromorphic functions
can be summed up by this method outside the circle of convergence.

Keywords: averaging operator, meromorphic functions.
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