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Moaesb BbIOOpa 000pyA0BaHNs POEKTHOTO o(uica B ycJOBUAX HedeTKol uHopmannu / He-
¢énos JI. U., Ilerpenxo 10. A., Kononbixun A. C. // Bicauk HTY «XIII». Cepist: HoBi pimenns B cyyac-
Hux TexHomnorisax. — X: HTY «XTIIl», — 2014. - Ne 7 (1050). — C.71-76 . — bi6miorp.: 9 na3B. ISSN 2079-5459

VY crarTti po3pobiieHa Mojieis BUOOPY 00IaIHaHHS MPOEKTHOTO 0(icy, 1Mo J03BOJISIE HA OCHOBI aHai-
3y BUMOT, IIPOITOHOBAHMX JI0 OCHAIIEHHS 0QiCy, MiIBUIIUTH IPOAYKTUBHICTh, €pTOHOMIUHICTD 1
Oe3rneKy Ipaiii CIiBpOOITHHUKIB 3 YpaxyBaHHSIM KUIBKICHUX 1 SIKICHUX KPUTEPIiB 3aJI€XKHO BiJ
(GYHKII0HAJIBHOTO NPU3HAYEHHS POOOYHX MICIb.

Kiro4oBi cioBa: HewiTKi OIiHKM, (QPyHKIS TPUHAIECKHOCTI, MPOSKTHHUIA odic, odicHe oOiamHaHHS,
METO/T aHAJTI3y iepapXii.

Model of selection of project office equipments in fuzzy information/ L. Nefedov, Yu. Petrenko,
A. Kononykhin //Bulletin of NTU “KhPI”. Series: New desicions of modern technologies. — Kharkov: NTU
“KhPI”, 2014.-Ne 7 (1050).- P.71-76. Bibliogr.:9 . ISSN 2079-5459

In the article developed model of selection of project office equipments in fuzzy information which al-
lows improving performance, ergonomics and safety of employees taking into account the quantitative and
qualitative criteria depends on functional areas.

Keywords: fuzzy evaluation, membership function, project office, office equipments, analytic hierar-
chy process.

V]IK: 517.53

I IT. KHIAHOBCBhKHH, xann. di3.-mar. Hayk, o1, HY "JIpBiBchKa momiTexHika";
I'. B. IBACHK, xaunp. ¢i3.-mat. Hayk, acuc., HY "JIbBiBchbKa momiTexHika"

PO MAYKOPAHTH 3POCTAHHS AHAJIITUYHUX B [IPOKOJIEHII
IJIOLUHI ®@YHKIII

3HalilecH0 HalKpalll B IEBHOMY CEHCI Ma)KOpaHTHU 3pOCTaHHS JBOIAPAMETPUYHOI XapaKTEePUCTHKH
aHAJITUYHOI B IPOKOJIEHIH MIOMMHI (GYHKIIT 3 331aHUM 0OMEXEHHSIM Ha KIJIbKICTb ii HyIiB.

Kuarouosi cjoBa: anamitnaaa QyHKITS, TBO3B sI3HA 001acTh, XapakTepucTiuka HeBarminau, QyHKIisA
3pOCTaHHS

Beryn. B 60-x pokax munysoro ctonitts JI. PyGen ta b. Teitnop po3BuHyIu METO pSAIIB
®dyp’e, sIKUA O3BOJIMB BUBYATH KJIACH LIUTMX Ta MEPOMOPPHUX (PYHKIIHA 3 OOMEKEHHSIMU Ha
3pOCTaHHs, M0 3aJal0ThCSl JOBUIBHUMHU JIOJATHUMH, HENEPEPBHUMHM, 3POCTAIOYHMU,
HeoOMexeHnMu pyHkmismu A(7). Taki Gynkmii A(7) Ha3suBarOTHCS QYHKIIIIMH 3pOCTAHHS.
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dyukmito  3poctanHs  A(r), sgka A JOBUIBHOT MOCTIZOBHOCTI Z 3 MHOKHHHU
S, ={Z:n(r,Z)<v(r)}, ne n(r,Z) — KUIbKICTb 4IEHIB HOCIIIOBHOCTI Z B Kpy3l pazaiyca r,
v(r) — ¢yHKIiS 3pocTaHHs, Maxkopye xapaktepuctuky Hesawminuu 7T'(7, f) mnpuHaiimHi
ofHiel 1ol QyHKUIl f, MHOXXKMHA HYJIB Z(f) sKoOi cmiBnagae 3 Z, Ha3BEMO Ma)KOPaHTOO
3pOCTaHHA JUIs KJIacy IUIMX QyHKIIH E = {f:Z(f)e S, }. BUHUKac NMTaHHSA PO 3HAXO/UKECHHS
HalKpalux y IEBHOMY CEHCl MaxopaHT Juid £F , fKi BifirpaioTb BaXJHMBY pOJIb B

JOCJIIJDKCHHSIX BJIACTUBOCTEM IiIuX Ta MepomopduHux ¢yHkmin. Haiikpani wmaxopaHTH
3pOCTaHHS HEBAHJIHHOBOI XapaKTepUCTUKHU I10i (YHKIIT 3 3aAaHUM OOMEXKEHHSM Ha
KUIBKICTB 11 HyJIiB 3HAWUIEHO B [5].

3HauHa yacTHHa 3aja4 Teopili PO3MOALTY 3Hau4eHb MOTpeOy€e BHUBUEHHS BIIACTUBOCTEHN
MepomMoppHUX (QYHKIIH y IBO3B’SA3HUX 0OJacTsIX. BimoMo, 1mo koxHa JBO3B’s3HA 00JacTh
KOH(OPMHO €KBIBaJICHTHA JCSIKOMY KUIBIIO, TPOKOJIEHOMY KPYTOBl1 YW MPOKOJICHIN IJIOUIMHI.
[Ipu nepenecenni teopii HeBanninuu mepomopdHi GyHKIIT B KIIbI, MPOKOJEHIN MIOMIMHI YU
MPOKOJICHOMY Kpy31 HaiiHoBimmMH € migxoan A. Konapartioka, A. XpucrtisauHa Ta .
Kmanoscebkoro. 3okpema, A. KoHapaTiok BBIB ABONApaMETPUYHY XAPAKTEPUCTUKY T(s,r, f)
st QyHKIIM, MEpOMOP(PHUX Yy BHUILE3TalaHUX O0JIACTAX Ta BUBUUB il BIACTUBOCTI. B maHii
po0OOTI 3HANMIEHO HaMKpalll MaXOpaHTU JBOMAPAMETPUYHOI XapaKTEPUCTHUKU aHATITUYHOI B
MPOKOJIEH ! TUIOMINHI (PYHKIT 3 3a1aHUM OOMEKEHHSM Ha KUIBKICTh 11 HyJIiB.

O3naveHHs1 Ta no3HayeHHs. Hexait f — mepomopdHa (yHKIIiS B MPOKOJEHIN TUIOMHKHI

. . . B = 1, {b;
A={z:0<|z|<+o0}. Hexaii #,>0 — noBimbHe ¢ikcoBaHEe dHCIIO, #le f]) a<%sﬁ b _
J

MHOXKHHA MOJIOCiB QYHKIT f 3 BpaxyBaHHsAM iX KpaTtHocTed. Busnauumo ¢yukiio #(t, f)
HACTYITHUM YHHOM:

n(t, f)=n(ty, f)= u((t,,t]), t>1,,  n(t, f)—n(t, f)=ult.1]), t<t,

ne 3HaueHHs n(Z,, /) BUOpaHO OBLIBHO.

Hexaii

r 1
Nesr fy=—— 21D gy L 12D g << 1< <on,
logry ¢ logss ¢

3ayBakuMo, 1110 3MiHa GyHKuil n(¢, /) Ha cTaidy He 3MiHIO€ 3HaYeHHs QYHKIIT N(s,7, f).
ToMy He 3MEHIIYIOYH 3arajbHOCTi MOXEMO BBaXATH, WO ; =1, n(s,, f)=0- JABOIAPAMETPUYHA

XapaKTEpUCTUKA T'(s,r, f) BU3HAYAETHCS HACTYITHUM YHHOM

T(Sa”af):Lm(r,f)—im(s,f)_ 1 (1. )+ N(s,r, f), 0<s<1,1<r <0,
logr logs logr logs
e
LT i0
m(t, f)=—— [ log" | f(te"")|d.
27,
Ilo3naunmo

T (s,r, f)=log(l/s) m(r, f)+logr m(s, f)—(log(1/s) +1logr)m(1, )+ N (s,r, /) A€
“2f%m 0<s<I, 1<r<-+om,

3ayBaxkuMo, T (s,r, f)=log(1/s)logrT(s,r, f), 0<s<1, r>1.

Hoseneno [1], mo ¢yHKUiA 7'(s,r, /) — HEBLI'€MHA, 3pOCTaro¥a 1 OMyKJIa BIIHOCHO
norapudma 3minaoi 7 >1. Sk ¢yHKUis 3MiHHOT S, BOHA HEBiJ €MHA, 3pOCTaroy4a, KOJIU S
cmanae B intepsani (0,1), omykna Biganocuo log(1/s).

N'(s,r,f)= log(l/s)j‘n(t;f)dt—logrj

3ayBaxxumo [6],
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T(s,r, f)=T(s,r,1/f), 0<s<I, 1<r<+on0,
Osuavenns 1. Qyuxyio 06ox sminnux A(T,t), eusnaueny na muodxcuni [1,400)x[1,40),
oyoemo Hasueamu Qyuxyicto spocmanns, sakwo A(T,t) — Hesid'emna, Heobmedicena,

HenepepeHa, 3p0Cmaroia QyHKYis KOHCHOL 3MIHHOI.
Yepes ¢, (7, f) nosuauarnmemo koediientn Oyp’e pyuxuii log| f(re'?) |,

27
ck(r,f)=21ﬂ jeiik010g|f(re"‘g)|d0, ke, 0<r<+om.
0

Hanami po3rinsgaTumeMo Juie 0JHO3HAYHI aHATITHYHI QYyHKIIIT.
Osuavenns 2. Hexau A(7,t) — ¢pynxyis spocmanns, [(z) — ananimuuna ¢gynkyis ¢ A.

Craoicemo, wo | € pynkyiero ckinuenno2o A -muny, ko

T (s,r, f)< Bﬂ(C,DrJ
s

s nesskux cranux B,C, D Ta mis Beix s,7 Takux, mo 0<s <1, r>1.

[Mosnaunmo A, (A) — kiac ananiTnnux B A (yHKUii CKiHYeHHOTO A -THIY.

Hexait v(7,f) — ¢ynkuis 3pocranus. I[losnaummo dwepes S (A) MHOXUHY
MOCTIAOBHOCTEH Z BIAMIHHMX BiJl HYJISI KOMIUIEKCHMX YHCeN 0€3 TOYOK CKYM4YeHHS B 4 TaKHX,
wo n(s,r,Z)<v(l/s,r), 0<s<1, r>1, ne n(s,r,Z) — KiabKiCTh 4ICHIB MOCIIAOBHOCTI Z B
kil {z:s<|z[<r},0<s<1, r>1, n(1,1,2)=0.

Slkmo f — mepomopdna y mpokoseHii miomuHi A dyHKIs, To Yepes Z(f), W(f),
MO3HAYMMO MOCTIJJOBHOCTI HYyJiB Ta MOMOCIB (QYHKIIT f BIAMOBIHO, ¢ KOXCH HYIb YH
TMIOJTFOC BPaXOBYETHCS CTIIIBKHU Pa3iB, sika HOTO KPATHICTb.

Knac ananitnunnx B A QyHKIil [ Takux, mo Z(f)e S (4) no3Haunumo depes H (A).

O3nauennsa 3. Dyuxyis 3pocmanus A HA3UBAEMBCA  HAUKPAUOIO  MANCOPAHMOIO
spocmanns ona H (A), axwo:

1) ons 0oginvHoi nocniooenocmi Z 3 S (A) icnye ananimuuna 6 A @yuxyia f ckinuennozo
A-muny maxa, wo Z(f)=Z2;

2) icnye nocnioosuicmv Z 3 S ,(A) maxa, wo 01s 006inbHoi ananimuunoi 6 A @ynryii
f maxoi, wo Z(f)=2, euxonyemvca A(1/s,r)< BT (s/C,Dr, ) npu desxux dodammux
B,C,D mascix s,r, 0<s<l1, r>1.

JlonoMizKHi TBepIsKeHHsI Ta pe3yJIbTaTH

Hawm 3nano6nstees pe3ynbratu, chopMyIbOBaHi y BUMIAJKY MPOKOJICHOT TUTOIIHH.
Teopema A.([2, c.60]) Hexaii f — 6iOMminHa 80 MOMONCHO20 HYIS, MEePOMOPPHA 6

{z:0<[z|<+o0} @ynryin, 7(f)={a,}, W(f)=1{b,}. Hexaii {&} eusnauawomocs 3 pisnocmei

ka, =B, ,, keZ\{0}, Oe S(2) _ Bz + I D 1 — DO36UHEHHS J102apUPMIYHHOT
f(Z) keZ ¢ 12—, b FZ— bv

noxionoi pynxyii f 6 oesxomy okoni oounuuroz2o kona. Tooi

k — k k — \k
SV | (R I 7 e g
i (r, f) 2(0£k7” Il )+2k1<|%§r (a#J (FJ 1<;<r((bvj [l’j}

_l -k, k L _ k_ L k — — \k ‘
alinf)=5lar +a‘”)+2km§<l[(m”) (%U T [(”JV) _(%J ] M
o ro,

2k 1/rl, <1
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ne kez\{0y, 1 <r<+4oo0.
Teopema B.([6]) Axwo f — mepomopgna ¢hynryise A=1{z:0<|z|<+ow}, mo
liminf 7'(s,r, f) <+

s—0
r—>+0

TOJI 1 TUTBKH TOI, KoM [ — pallioHaIbHA.
Teopema C.([6]) Hexaii f(z) — ananimuuna ¢pynxyis ¢ A. Hacmynni meepoicens
eK6IB8AIeHMHI:

) feAy(4);
2) |c,(r, f) [log(1/s)+]|c, (s, f)|10gr£B/1(£,Drj mns peskux cramux B,C,D Tta nns
S

BCcix 8,7 Takux, mwo 0<s<1, I<r<+ow, kel
C
)

B/I( Drj
3) |, (r, ) [log(1/s)+ | c, (s, f) |logr < _\S J nna pestxux cranmux B,C, D Tta mis Bcix

|k |+1
s,r Takux, mo 0<s<1,1<r<+w, kel.. )

OcHoBHI pe3yJbTaTH
Teopema. Hexaii v(p,r) — ¢yukyia spocmanns, v(p,l), v(1,r) — ¢ynxyii cxinuennux

nopsokis. Tooi ¢hynxyis spocmanns

Ap.r)=logp- [I Kol der et dtj

1 r t

P
+logr- [p"2"|' V(;;l) dt + p’ I Vt(qtj) dt}

1 p

oe ¢, ma ¢, — HAUMEeHWi HamypantbHi YUCIa MAaxi, Wo

J-V(l t)dl‘< jv( 1)dt<+oo

q;+1 q,+1
1 t 1

€ Hatikpawjoro maxcoparmoro ons H (A4).

Hosenennsi. Hexait Z — nosinbHa nocnigoBHicTs 3 S, (A). PosrisHemMo mociminoBHOCTI
Z=1z,:z2,=2,z,€Z, |z, |>1},
Z,={z,,:z,,=1l/z, z, eZ, |z, [<1}.

Toni
n(r,Z)<n(l,r,Z)<v(l,r),

n(r,Z )<n(112j<v(7/1) r>1,

ne n(t,Z;) — KinbKiCTb WIEHIB NIOCHIiOBHOCTI Z, B Kpy3i |z <7, j=1,2.
cv(1,1)

qp+1
t"

Ockinbku iHTEeTpaNI J' dt 301KHUH, TO 00y TOK Beiiepuirpaca

1

fi(z)= HE (z/z, ,,q, —1) 30iraerbes 10 Linoi GyHKi. 3HaHAEMO il XapaKTePHCTUKY

zl_jeZ]

T(Sf’f)_iT( )= T( )= ( )(lf)

logr logs
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ne T(¢,f,) — xnacuyna xapakrepuctuka Hesamnminnu. Ockineku 7'(f, f,) — HecnamHa, TO
T(s,f)<T(,f,), s<l. 3incu

T(s.r f) S (T f)=T(L L), 7>1
logr
Posrasinemo 100yToK

g(Z) = H E(Z/Zz.,/9Q2 _1) = HE(ZZjqu _1) :

. /EZZ \zj\sl

Hexait f,(z)= g(1/z). Xapakrepucrrka
T(s,r fz)—L —Jlog (le’gJ (e 19)
logr
1 Ilog ‘g "H}de—— Ilog ( j
logr logs 27 log(l/r) 2

1 1 F 1, 1 1 1
. [ 1og'lg| L e |ao— _ [ 1log'|g(e? a0 =
log(l/s) 274 % g(se ) (log(l/s) 10g(1/r)j nl og'[g(e”)

(T(l/S,g)_T(l,g)), S<1a r>1.

do— do—

logs 27 j log

do +

I
=T(1/r,1/s,g)<
( &)= 1oe(1s)

®yukuis f(z)= f,(z)- f,(z) — ananitnyna B 4, MHOXHMHA HYJTiB QyHKI{ [ cmiBmazae
3 Z . Xapakrepuctuka QyHKii f

T(s,r,f)ST(S,r,f1)+T(s,r,f2)+O( ! - ! j
logr logs

Ockinbku (quB.Hamp. [7, ctop.53])

I(r.f)< C(ql)[rql_lfn(i’qlzl)d” r I"(;Z)dzj r>1,

1 r

T(l/s,g)SC(qz)((l/s)qz j mB22) gy 1 (175" j”(t{,f)dzj s<l,

1 /s

n(t,Z

TO 3BiI[CI/I, 3 OIJiay Ha HonepenHi BUKJIIAadKH, a TaKOX, BanOBYIO‘-II/I TC, 10

Alep, e’r) > log(ep)e’ *r"” j VL1 dt >log( /))IV(1 1) (zj 7 dt>

> log(ep)v(l,e) log(er) >v(l, e)(logp +logr),
HeraiiHo oTpuMaemo, 1o GyHkiis f(z) € cKkiHueHHOTO A -THIy.
Hexaii k, — HaliMeHIIe HaTypajJbHE 4YHCJIO Take, IO V_l(l,ko) >1. PosrasiHeMo
nocminosnicte Z,={a,}, ne a, =v (L,k,+k-1), keN. Tomi v(l,a )=k, +k—1.
3ayBaxkuMo, o g, >1,a, T+, n(l,a,,Z,)=k Hexait r>a, Toxui icuye k€N Ttake, mo

a, <r<a,,. OCKiIbKH
k<n(L,r,Z)<k+1, k,+k-1<v(l,r)<k, +k,
TO
v(l,r)—k, <n(l,r,Z,)<v(l,r)-k,+2, r>a,. 3)
Hexait k, — Haiimenme HarypagbHe uucio Take, mo Vv (k,1)>1. PosrasHemo

nocminosnicte  Z,={d.}, d, =1/b,, ne b, =v'(k,+k-1,1),keN. Ouesnano, mo
d <1,d 0, v(b,)=k +k-1, n(d,1,Z,)=k—1. Hexait s <d,. Toni icuye kN,
mwo d,,, <s<d,.Ockinexu k —=1<n(s,1,Z,)<k, k,+k—-1<v(l/s, 1)<k, +k,
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TO
v(1/s,1) =k —1<n(s,1,Z,)<v(l/s,1) =k +1, s<d,.
Hexait f(z) — nmeska anamitiuHa B A (GYHKIIS MHOXHHA HYJIB SKOI CHIBMagae 3
Z, U Z,. Posrasanemo ii koedinientu yp’e ¢, (7, /). 3 (1) maemo

koo Nk
— 1 r a

2¢,(r, f)=a,r' +aar™ +— — | == r>1

(. )=ar +a kZ[aJ [j

H

Ockinbxu @, > 0, T0 1718 keN

k T r
k= o P dn(Le,Z) 1y B
2c,(r,f)=a,r +aur +?! r dt ™ .!.t dn(1,t,Z.)dt =

- en(L,t,Z e
=ar" +aar” +rkj.¥dt+r k.[t" 'n(1,¢,Z,)dt.
t+l !

1

n(l,t,Z .
Skmo k =q, —1>0, To no3naunsmm [ (r):= J. %dt, JIErKO OTPUMATH PiBHICTh

1

_ [ (1,8, 2)de
1

q aqurl
)= L) T+ .
" L(r) r7Lr) P

3a 03HaYCHHSM 4ncia ¢, Ta 3 orsiay Ha (3) interpan /,(r) posbiraerscs. Tomy
aql—l a—q1+1
2q,-2
1,(r) r 1L (r)

—0, r—+owo.

3Biacu
e, (1 YR Br™ (),
a7s gesikoro B, "> ( Ta gOCUTH BenMKHX 7 . Jaii

1(r)= j”(“ )d>jv(1’t+)l_k°d j‘/(”)dz(n o(1)), r—> .

a 1

e g V(L
Ore, e, \(r, )2 Br" j V(T’)dt, &)
1 1 lt 1
IUISL JESAKOTO Bl* >0 Ta qOCHUTH BENWKHX 7. Y BUMAAKy, konmu ¢, =1, 3 ormsany Ha [4, c. 63],
MaEMO
1 ,. rn(1,t,Z
e N)=a 1) = [logl ey a0 = AL g1+ 010gr) =
1
j”(li D dgt-(1+0(1)), r—> +o0,
1
OCK1TbKHU

(logr)’ _ 1 0,

%
Un(l’t’z3)de n(1,r,Z,)
t

r — +00.

1

3Bizacu, Oepyun 10 yBaru (3), MaTuMeMo
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v(l,1)

PXG f)|—j dt-(1+0(1)), r—+o. (5

Posrngaemo

2, (r.f)= (aql J' ”(ltf;s)dt}"l g j n(1,t,Z,)dt.
cn(lL,t,Z )d

3a noOynoBOXO MHOXHMHU Z, Ta O3HAa4E€HHAM 4YMCIA ¢, IHTerpan J e
t

1
301ra€ThCsi, TOMY MOIMEPEIHIO PIBHICTh MOYKHA 3aMMCATH Y HACTYTHOMY BUTJISAII

Zqu(r,f)—r‘“[a J'n(ltZ)d T@dHJUﬂ

q1+l q,+1
1 r

e J(r)=a g "+ j t"n(1,t,2,)dt.
1

OcCK1JIbKH
!

jtql“n(l,t, Z,)dt
1 _n(,rZ,) v({,r)+2

—0, r— 4o,

"y 2qr"  2gr"
TO
J(r)—>0, r > +oo.
cn(1,t,Z,) : . .
IosHaunmo y, =a, + JTdt Axmo  y, # 0, To i3 30DXkHOCTI iHTerpana
t
1
Tn(lt,Z,)
j Tdr BUIUIMBAE, 11O JUIS JOCUTDH BEIUKUX ¥ BUKOHYETHCS
t
1
cn(Lt,Z) . 17, ] |
.[ q,+1 d
" 3
Ockisibkn

J(r)—>0, r— +x,

I
to J(r)<—— 3 Ut Benukux 7. Toml

¢ Tn(l,t,Z ‘ o fn(Lt,Z
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s nocuTh Benwkux  r.  Jlami, BpaxoByrouu (4), (5), (6), (7) Ta HepiBHICTbH

la|+|bI V2 -\Ja* +b* npu nesHomy ¢, >0, maTumemo
log(l/s)(rqll j @dt 7 j V(ql ) dt] <
1 t :

t 1
Cn(t, l/f) j

”

<c log(l/s)(|cq L D) +le, ()] I

n(t, l/f) dar,

<\2¢ log(l/s)(z e, (7, f) |2j +¢ log(1/s) j 8)

keZ
[IOYMHAKOYY 3 AesiKoro 7 > 1.
Llinkom aHayoriyHo, ouiHrooun koedimientu c (s, f)=c, (l/z,f),s=1/r, 0<s<l,
3HAAEMO

logr ((1/ X j VD 4t sy j Vt(fj) dt] <

1 /s

<\2e¢, logr(zwk(s,f) |2j +c, logrjwdt, 9)

keZ sle

IS S , IO HE MEPEBUINYIOTh § < 1.
3ayBaKUMO, M0 BiAIOBIZHO 10 O3HA4YeHHS 2 KOKHA aHamitidHa B A QyHKmis f €

byHKIIERO CKIHYEHHOTO A -Tuny, ae A(z,r) CKBIBaJICHTHA GyHKIii
T"(1/z,r, ), —> 40, r — +0. Tomy 3a Teopemoro C

log(l/s)(zwk(r,f) |2j +10gr(z lc. (s, f) |2) <b,T (slc,,d,r, [).

keZ keZ
Honasiu piBHocTi (8) Ta (9), oTpumaeMo

A(Vs,r)<bT (s/c,,d,r, f)+c N (er,sle,1/f)<b.T (s/c,d.r, f)+0(10g1 +10gr)

st s <3S, r>7 . 3Biacu, 3 OrJsIy Ha TBEPDKEHHS TeopeMu B Ta Ha Te, 10 y BUIAJKY, KOJIH
f(z) — pamionanbHa GyHKIIIs, TO

T (s,r, f)=log(l/s)T(r, f)+(T(s, /)—T(1, f))logr—log(l/s)T(, f)=
=glogrlog(1/s)+ O(logr +1log(1/s)), s >0,r >, (g>0),
MaeMO
A(Vs,r)<b.T (slc,,dr, f), §<S, r>"r.
Aune crani b,c,d MoxHa migiOpaTé TAKAM YMHOM, IO IS HEPIBHICTH Oy/Ie BUKOHYBATHCh
st Beix s <1, 7 > 1. Omxe, BUKOHY€EThCsl yMoBa 2 o3HaueHHs 3. Teopema noBezieHa.
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Haiinens! mydmime B HEKOTOPOM CMBICIIE Ma)KOPAHTBI POCTA JIBONAPAMETPUUYECKON XapaKTepUCTUKU
aHAJIMTUYECKOH B ITPOKOJIOTOM IIIOCKOCTH (PYHKIIMHM C 3a/1aHBIM OIpPaHMYCHHEM Ha KOJIMYECTBO €€ HyJIeH.
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We find the best in a certain sense growth majorant of two-parametric characteristic of analytic
functions with given constraints on the number of its zeros in the punctured plane.

Keywords: analytic function, doubly connected domain, Nevanlinna characteristic, growth
function.
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BbIBOP METOJ0OJIOI'MA PASPABOTKHU INTPOI'PAMMHOTI'O
OBECIIEYEHUA JJI1 CTPAXOBOM KOMITAHUH

PaccmoTpena mpobnema BbiOopa METOJ070THH pa3paboTKU MPOrPaMMHOTO o0ecTiedeHust HH(PpOPMaIIHOHHBIX
cucreM. bpumn mMcciaenoBaHbl U MPOAHANM3UPOBAHBI MPOOIEMbI KIACCHYECKHX METOJOJIOTHIA Pa3paboTKH.
Taroke ObUIa pacCMOTpeHa THOKasi METOIOJIOTHSI Pa3pa0dOTKU KaK albTePHATUBA KIACCHUECKOMY MOJIXOY.

Kurouesble cioBa: metogonorus padpadotku, CnupanbHas Mmojenb, Kackannas moaens, Agile mero-
JI0JIOTHH.

BBenenne. [ToBceMecTHO BO MHOTHX OpraHU3alMsIX CO3/aHbl U 3PGEKTUBHO NEHCTBYIOT

nHdopmanronnsie cucteMbl (MC), o6cmy)uBaromme mporecc mNoAroTOBKA U MPUHITHS YIIPaB-
JICHYECKUX PEIICHUN W pelarouiue cleAyrolue 3aaaui: o0padoTka JaHHbIX, 00paboTKa WH-
dbopmanu, peanu3anysi HHTeJUICKTYalIbHOM 1eITeTbHOCTH.
Nudopmarmonnas cucreMa MpeanpusThs MPEACTaBIseT cO00H COBOKYITHOCTh MH(GOPMAIHOH-
HBIX TPOIIECCOB, BHITIOIHSIOMINXCS IS yIOBICTBOPEHUS MOTPEOHOCTH B MH(GOPMAITUHN Ha pa3-
HBIX YPOBHSIX MPUHATUS perieHuil. MiHpopMalmoHHas cucteMa COCTOUT U3 KOMIIOHEHTOB 00-
paboTku mH(MOpMAIMK, PA3INYHbIX 33a1ad U mojacucteM. MHpopMalmoHHbIE CUCTEMBI pealu-
3YIOT TIPUHITUTIBI €MHCTBA WH(OPMAITMOHHOTOTPOIIecca, MHPOPMAIIMA U OPTaHU3AINU TyTeM
MPUMEHEHHUs] TEXHUUYECKHX CPEACTB MPOIECCOB cOOpa, HAKOIUICHHs, 00pabOTKU U Tepenadyu
uH(bOpMaIUH.

[Tporpammuoe obecnieuenne (I10) — Bakuelmui Bua obecrieueHUsT WHPOPMAITMOHHON
CHUCTEMBI, 00€CTICUNBAIOIINN MPAKTHUECKYIO PEaTH3allfI0 TPOIIECCOB 00PadOTKH MH(pOpMaIIUH.

Ha pa3paboTKy nmporpaMMHOro o0ecrieueHusl 3aTpauynuBaeTcsl OOJIbIIasi 4YaCTh CPEJICTB,
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