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Bcmyn

Psin HaykoBUX 1 TEXHIYHHUX 3a]a4, 30K-
pema 3ajadi MaTeMaTUYHOTO MOJICTIOBAHHS
po3noAuTIeHNX (HI3UYHUX CHUCTEM, 3BOISATHCS
710 BEJMKHUX PO3PIIKEHUX CUCTEM airedpai-
yHUX a00 audepeHIiaTbHIX PiBHIHB. AJITO-
pUTMH OOpOOKHM Ta PO3B’SI3aHHS TAKUX CHC-
TEM piBHSHB CYTTEBO BUKOPHUCTOBYIOThH BJa-
CTHUBICTB PO3PIKEHOCTI BX1HOT CUCTEMH.

lMocmaHoeka npobniemu

[ToTpebu mpeameTHOi 007ACTi, 0 3a-
7la4 sIKOT1 3aCTOCOBYIOTh METO/AM OOUMCITIOBA-
TpHOI  MWUHAMIKM  PiAWH,  BKJIIOYAIOThH
PO3B’s13aHHS 3a7]a4 BEJTUKOI PO3MIPHOCTI IS
IUIOIIMHHUX Ta MPOCTOPOBUX oOmacTeit
CKJIQJIHUX reoMeTpu4Hux ¢opm. Benuka po-
3MIpHICTb 337a4 MPUBOIUTH 1O HEOOXiqHOC-
Ti MaTH 3HAa4YHI OOYMCIIOBAIBHI MOTY>KHOCTI
UId iX po3B’si3aHHA. CyyacHUMM HampsiMKa-
MU PO3B’sI3aHHSA Ii€T TPOOIEMHU € BUKOHAHHS
PO3MOAUICHUX OOYHMCICHb Ha amapaTHiil oc-
HOBI 0araTosIIEPHUX KOMIT FOTEPHUX CHUCTEM,
BHKOPUCTAaHHS TpadiyHUX TpoIecopiB, adbo
HaboOpy KOMIT'I0TepiB, 00’ €THAHUX y PO3IO-
TijeHy OOYHCITIOBAIBHY CHUCTEMY. AKTyallb-
HOIO HAYKOBOIO 3aJaueio € opraHizaiis ede-
KTUBHOTO BHUKOPUCTAHHS LHUX OOYHCIIOBA-
JBHUX pecypciB. Y JHaHiil craTTi po3risaa-
€TbCSI 1 33/a4ya B KOHTEKCTI MPHUKIaAHOT
3a7a4i 00UHCITIOBANIBHOT T'1IPOMHAMIKH.

AHani3 docnidxeHb i nybnikayiu
B sikocTi MOJeNIbHOT BUKOPUCTAHO TiJI-
pOIMHAMIYHY 3a7ady, PO3TJISHYTY y CTaTTi
[1]. 3anexHo Bix cienudiku JOCTiHKyBaHO-

ro TEXHIYHOTO 00’€KTY, PO3MIpPHICTh 3aaadyi
MOXXe OyTH TaKo0, 10 3pOOUTH HEMOXKIIU-
BUM ii pO3B’sI3aHHS 3a NPUWHATHUN Yac Ha
oJIHOTIpotiecopHii cuctemi. Cuctema pi3HU-
[IEBUX PIBHSHB, J0 SKOI 3BOJMUTHCS 3rajiaHa
3amaya, Oe3mepedyHo Mo)ke OyTH BigHEceHa
0 PO3PIIKEHUX, OCKIUIBKH, HE3aJIEeKHO BiJ
3arajbHOT PO3MIPHOCTI 3a/1a4i, KOKHE 3 PiB-
HSHB 1i€1 cUcTeMu Mae (piKCOBaHy KiIbKICTb
noxa”kiB — Big 1 mo 12.

Jns oOpoOKku Ta pO3B’SA3aHHSA TaKUX
CHUCTEM PIBHSHB PO3POOJISIOTHCS CHEIiaabHI
QITOPUTMHU Ta CTPYKTYPH JAHUX, SKi CYTTEBO
BUKOPUCTOBYIOTH BJIACTHBICTb PO3PIIKEHOC-
Ti BXigHOI cucremu. Hanpuknan, nms 30epi-
TaHHS JaHWX PO PO3PIHKEHI MATpHIll Tep-
[IOT0 TOPSIIKY — KOOpAWHATHUK (opmar,
dbopMaT «CTUCHEHHS PO3PIIHKEHOTO PSIIKa
(CSR), popmaru, 110 BUKOPUCTOBYIOTH Ia-
TEPHU PO3PIHKEHOCTI, Ta iHIIi [2].

UYucenbHI METOIM PO3B’sI3aHHS PO3pi-
JOKEHUX CUCTEM PIBHSHD 3arajioM MOAUISIIOTH
Ha mpsaMmi Ta itepamiitHi. [Ipsmi meroam, sk
Hanpukiag meroa ['ayca po3B’si3aHHS cuC-
TeM JHIHHUX piBHAHB, LU-akTopusaris ta
1HIII, OTPUMYIOTh TOYHHI PO3B’SI30K CHUCTE-
MU PiBHSHb Ha OCHOBI OOMEXEHOI KIJTbKOCTI
orepariii, Ky MOXHa BU3HAYHTH HaIepe.
ITepariitHi MeTOAM JO3BOJISIIOTH 32 PaXyHOK
MOBTOPHOT'O BUKOHAHHSI OJHOTHUITHUX O0YH-
CJICHb OTPUMATH TTOCIITOBHI HAOIMKEHHS 10
TOYHOTO PO3B’S3KY CHCTEMHU. Y HECKIIATHUX
MPAKTUYHUX 3aCTOCYBAHHSAX YacTO HAJaIOTh
nepeBary HpssMUM METOJaM dYepe3 iX CTiil-
KICTh Ta MepeadavdyBaHICTh IiX IOBEIIHKH.
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Onmnak mipu 30UTBIIIEHH] PO3MIPY CHUCTEM, SIKi
HEOOXITHO pO3B’SA3yBaTH, NpPSAMI METOIH
CTalOTh Hee()eKTUBHUMH 4YEpe3 SIBUILE, SIKE
JUIST BUNAQJAKY JHIHHUX CHCTEM OTpPUMAJO
Ha3By «3allOBHCHHS PO3PIIKEHOI MaTPHIl»
[3, 4]. Ilpu niHiiiHOMY KOMOIHYBaHHI PsIIKiB
MaTpHIll B XOJi MpsAMOro xoay merona ['ay-
ca, BUKOHaHHI (pakTopu3alii, TOIO, MepeT-
BOPEHHSI MaTpHULll CUCTEMHU MPU3BOJAUTH 10
TOTO, IO MATPHISl TOCTYIIOBO CTa€ BCe
MEHII PO3PIIKEHOI0. AJie CTPYKTYpHU JaHUX,
B SIKUX 30epiranucs Koe(illieHTH CHCTEMH,
MOYAaTKOBO OYJIM MPHCTOCOBaHI J10 OCOOJIH-
BOCTEH BX1JHOI pO3piKEHOI CHCTEMH, 1 TO-
My HOBHUX JaHHUX, OTPUMAHUX MICHs i1 meper-
BOpEHHsI, 30epiraTu He MOXYTb; OTXKe, B XO-
JIl BUKOHAHHS QJITOPUTMY TEPETBOPECHHS ITi
CTPYKTYpH JaHUX JIOBOJIUTHCS TiA/IaBaTh
3MiHaM, 1 00CsAT iX MPU MBOMY CYTTEBO 3pOC-
Tae.

Tomy mis po3B’si3aHHS PO3PLIKEHHUX
CHCTEM DIBHSIHb BEJIIMKOI PO3MIPHOCTI aKTH-
BHO BHUKOPHCTOBYIOTBCS ITE€palliiiHi METO/IH,
30KpeMa, Ipai€eHTHI METOJIU, METOIHU, OCHO-
BaHi Ha mianpocropax Kpwiosa y noeaHanHi
3 METOAaMHU HEMoBHOI (akropuzauii [5], a
TakoX 0araTOCITKOBI METOJIH, IEepPEeBarolo
SIKUX € 100pa MacmTaboBaHicTh [6, 7].

Hemonikom iTepariiHuX MeETOJiB TIO-
IIYKY PO3B’SI3KY € T€, IO JUISl TOBITLHUX CH-
CTEM pIiBHSHb 301KHICTh TIOCIITOBHOCTI
OTPUMYBAHHX HAOMIKEHb JO TOYHOTO
pO3B’SI3Ky CUCTeMH He rapaHToBaHa. OJIHAK,
SIKIIO 3013KHOCT1 TIPOIECY BAAETHCS AOCATTH,
TO JIJIsl BEJIMKUX CHCTEM MOTpedu y pecypcax
JUISL 3aCTOCYBaHHS 1TEpAIlIfHUX METOJIB BH-
SIBJISTFOTHCSI MEHIIIUMU, HIX JJI 3aCTOCYBaH-
Hs TpsaMux MetofiB. Kpim Toro, iTepamiitai
METOAM 1030aBIEHI HEJOJIKIB THUITY 3alOB-
HEHHS PO3pIIKEHUX 1H(QOpMaIIHHUX CTPYK-
TYp, OCKUIBKH iTepaIiiiiHi METOu, Ha BiIMi-
HY BIJl IPSIMUX, HE 3MIHIOIOTh CTPYKTYpY Ta
KOC(IIIEHTH CHUCTEeMH; BOHH BUKOPUCTOBY-
I0Th Il JIaHI TIIBKH B PEXUMI «IJIs1 YUTaH-
HSI», B KOHTEKCTI OOYHCJICHHS HEB’SI30K, Ha-
MPUKIA, 3HAXOJ[)KEHHS BEKTOPHO-
MaTPUYHOTO JOOYTKY.

linb cmammi

L{imp cTaTTi MOJATAE y PO3TISAIl CKIa-
JIOBAX YaCTHH MaTeMaTHUYHOI MOJEN 3ajadi
PO TIPU3HAYEHHS Ha BY3JIM MEpexi o0umc-
JIOBAJIBHUX POOIT 3 YUCETBHOTO PO3B’A3aHHS
CHUCTEMH anreOpaiuHux Ta audepeHIiaTbHuX
PIBHSIHb, TMOPOKEHUX MATEMaTHYHOI MO-
JEeIUTI0 pyXy pinvHu. MeTor BKa3aHOi Ma-
TEMaTUYHOT MOJIEJNI € ONTUMI3allisi BUKOPHUC-
TaHHS PECYPCIB PO3MOJAUICHOT OOYHCITIOBA-
JIbHOI CUCTEMH.

OcHoeHa YacmuHa
PosrimsiHeMO  mpouec  4HCEIBHOTO
pPO3B’sI3aHHSA JBOBUMIPHOI T1APOJAMHAMIYHOL
3agadi [1], BUKOpPUCTOBYIOUM OMHUC PYXY pi-
nuHau piBHaHHsIMU Hap’e-CTokca y HacTyr-
Hill popmi:
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HEHTH BEKTOpa IIBUAKOCTI 32 KOOPAHMHATAMU
x Ta y BignosimHo; P = P(x,y) — THCK; V —
B’SI3KICTh PITUHU; p — UIUIBHICTD P1AMHU.

JIisi KOMITAaKTHOCTI 3aIuCcy BBEIEMO
MIO3HAYCHHS

U (x,p)=f(xy); U,(xy)=g(x,y). 4)

3 ypaxyBaHHSM TO3Ha4yeHb (4) 3amm-
IeMo pi3HuIEeBy cxemy st cucremu (1)—(3)
Ha IPSIMOKYTHIN pO3paxyHKOBIH CITIII:
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g(x,y), P(x,y) B TOUIll pO3PaxyHKOBOI CITKH
3 HOMepoM (i,/) ; A, >0Ta A, >0 — KpOKH

PO3PaxyHKOBOI CITKU 332 KOOpJAMHATAMH X Ta
y BianoBiaHO. Y piBHAHHAIX cuctemMu (5)—(7)
BUKOPUCTAHO TOPSAJOK IHIEKCIB, IO BiAIO-
Bimae andaBiTHOMY pO3TallyBaHHIO 3MIHHHUX
(mepmmii 1HIAEKC BIATOBITAE KOOPIWHATI X,
IPYTU — KOOPAWHATI ).

B pe3ynmbraTi mpocTUX MaTeMaTUYHHX
MIePETBOPEHB 3 PiBHAHD (5)—(7) oTpUMaeMo:
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Jlist BUKOHaHHSI 0a30BUX OIIIHOK PO3T-
JITHEMO HAWMPOCTINTY 3a/1ady Mpo MOTIK pi-
JIUHU Y KaHaJl MPSMOKYTHOTO Tepepizy 0e3
neperko. Hexaif O0KoBi CTIHKM KaHaTy Ma-
panenbHi oci koopauHaT Ox, BXITHUN Ta BH-
X1IHUH Tepepi3u mapanesnbHi 0ci KOOpAWHAT
Oy. BBenemo 00UYHCTIOBAIBHY CITKY, IO Ma€
N, By3niB B310BK oci Ox Ta N, BYy3IiB

B3110BXk oci Oy. (Puc. 1.)
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Puc. 1. Hywmepatis By3mniB ciTku
MPSMOKYTHIHM 00J1acTi.

I'pannyHi yMOBH 3a7ayi MalOTh TaKui
BUTJISIL
1) nns BXigHOTO TIEpepi3y:

B, ;=P =const, i=0,j=0..(Ny—1); (11)
2) [Uist BUX1THOTO TIepepi3y:
B, =P, =const, i=0, j=0..(Ny—1); (12)

3) s BepxHBOI (32 300paKeHHIM
puc. 1) 60KOBOT CTIHKHU:

f, =0, i=0.(N,~1), j=N, -1 (13)
(YMOBa NMpUJIHIIaHHA);
g.,;=0, i=0.(N,-1), j=N,-1 (14)

(yMOBa HEpO3PUBHOCTI PiIUHU 017151 CTIHKH);

4) s HIOKHBOT (32 300paKeHHAM
puc. 1) 60KOBOT CTIHKH:

fi,=0, i=0.(N,~1), j=0 (15)
(YMOBa MpUIIMIIAHHS);
g.,=0, i=0.(N,~1), j=0 (16)

(YyMOBa HEpO3PUBHOCTI PIAMHM O1JIs1 CTIHKH).
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3 MIipKyBaHb MOMJIMBOCTI peastizarrii
HABEJICHNX CKIHYCHHO-PI3HUIIEBUX CITIBBiJI-
HOIIICHB JIJIS1 PEIIITKH, 300pakeHo0i Ha puc. 1,
MO’KHA OTPUMATH TaKi BUCHOBKH:

1. CniBBigHomeHHs (8) Ta (9), mo Mic-
TATH APYTi PI3HUII BEIUYHH 32 KOOPAMHAT-
HUMHU HanpsiMkamu Ox 1a Oy, MOXYTh OyTH
3anucaHi TUIBKU y BHYTPILIHIX BY3J1ax perli-
TKM, 1 TOMY KOXXHE 3 HHUX TOPOIKYE
(Nx —2)(Ny —2) PIBHSIHB IIOJI0 HEBIJOMHX

BEJIMYMH CUCTEMHU.

2. CriBBigHomeHHs (10) micTuth me-
puIi pi3HUI BETUYUH 32 KOOPJAWHATHUMH
HanpsimkamMu Ox Ta Oy, 1 BOHO MOXe OyTH
3amucaHe y BCIX BY3JlaX PEUIITKH, OKPIM BY-
371iB BEPXHBOi OOKOBOI TpaHMIl Ta MPABOTO
nepepizy. Tomy cmiBBigHomeHHs (10) mopo-
TOKY€ (Nx —1)(Ny —1) PIBHSHB IIOJI0 HEBiIO-
MUX BEJIMYHH CUCTEMU;

3. Koxne 3 cmiBBimHomens (11) Ta
(12) nopokye mo N, piBHSHb LIOAO HEBI-

JIOMHX BEJTMYUH CHCTEMU;
4. Koxse 3 crmiBBigHomeHb (13) — (16)
MOPOJIKYe IO N, PIBHSHB IIOAO HEBITOMHX
BEJIMYMH CUCTEMU;
5. 3aranpHa KUIBKICTH PIBHSHbB, MOPO-
JOKeHUX criBBimHOmeHHsIMHU (8) — (16), mo-
piBHIOE

2(N, 2N, —2)+ (N, ~1)\N, —1)+2N, +4N, =
=2N,N, —4N, —4N, +8+N.N,~N, —N, +1+
+4N,+2N,=3N,N,-N,-3N,+9.  (17)

Benuunnaa (17) MeHma 3a KiTbKiCTh
HEBIJOMHUX BEJIWYUH CUCTEMHU (3NxNy). Ile

MOY€E CBIIYUTH MPO MOXKJIMBICTH 1CHYBaHHS
CIMEHMCTB pO3B’SA3KIB, IO 3aJ0BOJBHSAIOTH
3amaHuM ymoBam. JlJisi BUAUIGHHS OJHOTO 3
IIUX PO3B’S3KIB MOYKHA JOTIOBHUTH CUCTEMY
JOJTATKOBUMH  CITIBBIHOLICHHSIMH; HaIpPH-
KJIaJ1, 33JIaTH B PSAIi TOYOK YMOBH

g.,;=0, (i,j)E{(i,j)k} . (18)

PosrnsiHemMo 3amauy po3noniay ooumc-
JIOBIBHUX 3a/la4 MK XOCTaMH TpU yTOY-
HEHHI pO3B’s3Ky CUCTEMU PiBHSHB (8) — (16),
(18). MoxHa BHIUTATH HACTYIHI TMPUYHHH,
10 MOTHBYIOTH JI0 Oprasizamii posmojijie-
HUX OOYHUCIICHb:

- BeJIMKa PO3MIPHICTh 3a/1a4i, 10 MOXKE
OyTH yMOBOIO Ul OTPUMAaHHS PO3B’S3KiB 3
JIOCTaTHBOIO (3 TMOTJISTY 3aMOBHHKA) TOYHIC-
TIO HaOJIKEHHS 0 PeasibHOTO TpoIiecy, abo
HaBiTh HEOOXITHOIO YMOBOIO aJIeKBATHOCTI
MOJIENI;

- HEOOXIHICT MIATpUMYBAaTH 30€pi-
TaHHS YMCEN 13 BEJMKOIO KUIBKICTIO 3HAdy-
mux 1udp (BeNMKa pO3PSAIHICTH 3HAYEHBb
3MIHHUX), 1110 MOK€ OYTH YMOBOIO 301KHOCTI1
ITepaIitHOTO MPOIIECY 3 OIJISITY Ha MOKJIUBI
edeKTH BTpaTH 3Ha4YeHb MpHU POOOTI 3 ciad-
KO BH3HAYCHHMH CHCTEMaMH PiBHSHb;,

- MOXKJIMBICTb po3napaientoBaHHs
omepailiii 00YUCICHHS OKpeMHUX apudMeTh-
YHHUX BUPA3iB Yy CKJIAJ1l CUCTEMH PiBHSIHD MPH
MOTOYHUX 3HAYCHHSX 3MIHHUX;

- MOXKJIMBICTb po3napaientoBaHHs
OKpeMHX ONepamniii YuCeIbHOTO METOAY, L0
3aCTOCOBY€ETBCHL.

OO0csT 00YMCTIOBATILHUX OTIepallii pu
PO3B’s3aHHI 33724l MOXKe OyTH OLIHEHHH Ha
OCHOBI JIaHUX, HaBEICHHUX y Ta0. 1.

Tabnuys 1. KinbKicTh apuPMETHYHHUX OTIEpaLliif,
HEOOXiAHUX Ul PO3PaxyHKY JiBUX YaCTUH PiB-
HsHb (8) — (16), (18)

. KinpkicTh oneparriit
PiBHSHHES S
3 MaM’ATTIO | apuPMETHIHHIX
®) 30 28
9) 30 28
(10) 9 7
A D—(17) 1 0
[Ipunyctumo, 10 YTOYHCHHSI

PO3B’SI3Ky BEIEThCSI YHUCEIBEHUM METOJOM
HAUIIBUIIIIOTO CIYCKY. 3aCTOCYBaHHS LOTO
YHCEIHHOTO METOTy BKIIIOYA€E B cebe mouep-
rOBE MOBTOPEHHS IBOX €TalliB.

Ha mepmomy etami iTepariidiHoro mpo-
[IeCy BU3HAYa€EMO BEKTOp TpajieHTa QyHKIIi
HEeB’s3KH cUcTeMHu piBHAHB (8) — (16), (18),
Ha OCHOBI SKOTO MOYXHa BU3HAYHTH OITH-
MaJIbHUH HampsIMOK PyXy Ui 3aCTOCYBAaHHS
Ha IPyroMy eTarli.

KommoHeHTaMu  BEKTOpa TpajieHTa
HEB’SI3KM € YaCTUHHI TOXITHI HEB’SI3KU 32
KOMITOHCHTaMH BEKTOPA HEBIJOMUX BEITHYHH
cuctemu. KinbKiCTh IUX 3MIHHUX JOPiBHIOE
3N,N,, TOMy L0 HEB’sI3Ky HEOOXinHO 6 Oy-

no pospaxysatu 3N, N, pasis. (Beaxaemo,

10 3HAYEHHS HEB’S3KM y 0a30Bil TOUIII /1a-
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HOT iTepalrii y)Xe BiJJloMe, OCKIJIBKH BOHO OYy-
JI0 3HalJIeHe Ha JPYroMy eTarli MonepeaHboi
iTepartii. CKOpo4eHHsSI KUTBKOCTI 3MIHHUX Ha
MiJcTaBl TPAHUYHUX YMOB IOKH HE Oynemo
Opatu 70 yBarw, BBa)KarO4H, IO KiIBKICTh
IPaHUYHUX TOYOK 3a/1aui 3HAYHO MCEHINA 3a
KUTBKICTh BHYTPIIIHIX TOYOK PO3PaXyHKOBOT
obmacti, a Takok Oepydd 10 yBard, 1o B
IHIMUX 3aJadax TpPaHUYHI YMOBH MOXYTh
MaTH 1 O6inpI ckiagny Gopmy.) OnHak nen
o0car po3paxyHKIB MOXKHa CYTTEBO 3MECH-
IIIUTH, BPaxyBaBIIH, 110 PH 3MiHI 3HAYECHHS
OIHIEI 3 HEBIIOMHUX 3MIHHUX 3MIHIOETHCI
HEB’s3Ka JIMIIE KUTbKOX PIBHSHB CHCTEMH,
710 SIKMX 115l 3MIHHA BXOJUTh.

SIKImo po3MmoAil HABAaHTAXKEHHS MIiXK
OOYHCIIOBAILBHUMU ~ BY3J1aMH  BHUKOHAaHO
[UIXOM TOALUTYy PIBHSHb Ha TPYIU Ta PO3-
MOAUTY TPYI PIBHSHB MK BY3JIaMH, TO JIOITi-
JBHUM MiIX0Z0M OyJe HacTymHHii: abo oj-
HOpPA30BO TMeEpelaTH aJIrOpUTM BH3HAUECHHS
KpOKIB 32 3MIHHUMH Ha KOXCH OOYHCIIOBA-
JBHUI By30J, a00 X Ha IMOYaTKy MEpIIOTo
eTany KOXHOI iTepauii mepeaatu Ha KOXEH
BY30J1 JIaHI MPO MOTOYHUN 0a30BHI BEKTOP
Ta BEKTOP KPOKiB; KOKEH BY30J1 CAMOCTIHHO
00YHCIIOE HEB’A3KH, IO BIiAMOBIAAIOTH BU-
KOHAHHIO KPOKY 3a KOKHOIO 13 3MIHHHX, 1
neperae oTpuMaHi BEKTOPU HEB 30K Ha Ke-
pYyHO4Hil By30IL.

binpm AoUibHUM 3 TIOTJISALY OpTraHi-
3amlii omepamiii mepuioro eramy BHIJIIAE
pO3MOALT PIBHSIHL MiIX OOYHCITIOBAILHUMH
By3JIaMH Ha OCHOBI BM3HAYEHMX TpYIl 3MiH-
Hux. ToOTO, HA KOXXHOMY OOYHCITIOBAIBHO-
My BY3Jl OyayTh 30epiratucs i 00poOIsITUCS
BIJIOMOCTI TPO BCi PIBHSHHS, IO MICTSTh
3MiHHI, Kl BXOIATh N0 «c(epH BiIIMOBiIa-
JBHOCTI» JaHoro By3na. Hemonikom mporo
MIIX0My € Jesika HaAMIPHICTh, IO BHUSBIIA-
€THCS y ABOX aCIMEKTaX.

BBenemo HacTynHi1 HO3HAUEHHS:

V' — MHOXXWHA 3MIHHHUX CHCTeMH (8) —
(16), (18);

V. — mAMHOXHHA 3MIHHUX CHCTEMH

(8) — (16), (18), mo € cheporo BiAMOBITATB-
HOCTI (32 3MIHHUMH) i-TO OOYHUCITIOBAIIBHOTO
By3la, i=1..K;

Uri=v: vij:vnr,=2.

i=1.K

E, — MHOXXMHA PIBHSHB cucTeMu (8) —

1
(16), (18), sixki MICTATHh 3MiHHI, III0 BXOJISThH
J10 MHOXXUHHU V; ;

W. — MHOXHHA 3MIiHHMX, IO BXOIITh

1

710 PIBHSHb MHOXHHU E) .
[epmmii acrekT HaAMIPHOCTI MOJISATAE
B ToMy, o 34,j: E,NE; # ), T06TO Cymap-

Ha KUIBKICTh PIBHSHB, 110 OyAyTh 30epiraTu-
cs 1 00OpOoOIATUCS HA OOYHCITIOBAIBHUX BY3-
Jax, OiIbIIa, HiXK KiTbKICTh PIBHSHB CHCTEMU
(8) — (16), (18), ockinbku AEsIKI PIBHAHHS
OyayTb TOBTOpHO 30epiratucsi Ha pi3HUX
00YHCITIOBAIBHUX BY3JIaX.

Jpyruii acnekT HaIMipHOCTI MOJISTa€e B
TOMY, IO I BUKOHAHHS MEPIIOrO eTamy
ITepaliifHOTO Tporecy KoxeH (i-if) oOumc-
JIOBaJIbHUI BY30J1 IOBUHEH OTpUMATH 1HO-
pMaItito mpo 3HAYCHHSI 3MIHHUX 3 MHOXHHH
w,. 3 cuctemu (8) — (16), (18) BugHO, 110
W, > V,; BHaCIiIOK LBOT0 1HGOpMALIlIO0 MPO
MOTOYHI 3HAYEHHS 3MIHHUX Ta KPOKHU TOIIY-
Ky HeoOximHo Oyne po3cuiaTH 3 KOMaHIHO-
ro IEHTPY Ha OOYMCITIOBAJIbHI BY3JIM 3 YaCT-
KOBUM 11 TyOJIFOBaHHSIM.

MerToro Apyroro eramy € 3HaXOJKEHHS
ONTUMAJIBFHOI BETMYUHU TIEPEMIIIIEHHS Y TI0-
NepeIHO0 BU3HAUYEHOMY ONTHMAaJIbHOMY Ha-
npsaMKy. Llel eram, B CBOIO 4epry, Takox
Mae (popMy MOIIYKOBOTO ITEPaliftHOTO TPO-
[ECy: 32 TEBHUM QJITOPUTMOM OOHMPAETHCS
KPOK TEpeMIIEHHS, TPOBOIUTHCS PO3paxy-
HOK KOOpJMHAT HOBOI TOYKH 1 BU3HAYCHHS
BIJIMOBITHOT HEB’SI3KH, MICJISI YOTO KPOK KO-
puryetbes. [Iporiec mOBTOPIOETHCS, JOKH HE
Oyne 3HaWJEHO JOKAIhHUN ONTUMYM (DYHK-
i HeB’si3ku. OUEeBUIHO, HEMAE CEHCY 3Mi-
HIOBATH PO3MOJILIT PIBHSIHB MK BY3JIaMH TIPH
nepexoAl BiJl MEpIIOro OO0 APYroro eTaiy,
TOMY BCE€ CKa3aHE BHIIE PO HAJAMIPHICTh Ha
[epIIOMY €Tarli 3aJIMIIA€ThCS BIPHUM 1 IS
npyroro. Ilpu npomy obuuncitoBaibHe HaBa-
HTQ)XXEHHS 3 TMONIYKY ONTHUMAIBHOTO KPOKY
MO’KHA PO3MapalieIUTH I[IHOIO JIeAKOi Haj-
MIpHOCTI omnepartiii, BAMpoOOBYIOYH OJHOYA-
CHO J1Ba a00 Ounblie pi3HUX KPOKU 3 OJHI€T
0a30BO1 TOUKH.

TakuM YMHOM, €JIEeMEHTaMU MaTeMa-
TAYHOT MOJIENI TPU3HAYCHHS O0OYHCITIOBAIIb-
HUX poOIT Iy 3amadvi, M0 PO3TISAAETHCA,
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OyIyTh BIJOMOCTI MPO omeparlii Ha By3Jax,
npo omepariii 0OMiHy JaHUMHU MIX BY3JIaMH,
9acoBl XapaKTEPUCTUKH BHKOHAHHS OKpe-
MHUX Omepariii, BKIIOYaloyu IMOBIpHICHI Xa-
PaKTEPHUCTHKH, MOB’53aHI 3 KOHTEKCTOM pO-
00TH OOYMCIIOBAIBHUX BY3JIIB Ta KaHaJiB
3B’SI3Ky, a TaKOX 3TajlaHi BHIIE IapaMmeTpu
00YMCITIOBAJIBHOT 337a4i — PO3MIPHICTb, pO3-
PAIHICTD, HEOOXITHY TOYHICTH PO3B’S3KIB.

BucHoseku

B cTaTTi po3risiHYTO CKIIaIOBI elieMe-
HTHU MaTeMaTU4YHOI MOJEINi 3axadi Mpu3Ha-
YeHHs] 00YMCIIIOBAIBHUX 3aBJIaHb 3 MaTeMa-
TUYHOTO MOJICIIIOBAHHS Te4ii PIIMHU Ha BY3-
T PO3MOJIICHOT 00YNCITIOBAIBHOI CUCTEMH.
BuxopucTtanns 1iei Moem J03BOJISE ONTH-
Mi3yBaTH BHUKOPHUCTAHHS OOYHCITIOBAIILHUX
pecypcis.

MOXXIIMBUM Ta HEOOXIIHUM HaIpsM-
KOM IIONAIBIINX JOCHIDKEHDL € AeTaii3aris
3aMpONMOHOBAHOI MaTEeMaTUYHOI MOJAENl 3
ypaxyBaHHSIM TpPhOX MOKJIMBHX BapiaHTIB
opranizariii oOMiHy JaHUMHU MIXK By3JaMH, a
TaKOX BJIACTUBOCTEH KaHaTiB OOMiHY JHaHU-
MU  «KJIEHT-KIIEHT»,  «KJIIEHT-CEPBEPY,
«cepBep-cepBep» Ta OOYUCITIOBATBHUX TIO-
TYXHOCTEU KO)KHOTO 3 HUX:

1. OnHopaHroBa mepexa KJII€HTIB, BCi
oOmiHIOITRECS 1H(OpMatiero 3 ycima. (He-
00X1HO PO3pOOUTH ONTHUMAIILHUN aNTOPUTM
KOJIEKTUBHOTO TMPUUHATTS PINIEHb KJI€HTa-
MH B YMOBax HEMOBHOTH iH(opMarii Ha Ko-
JKHOMY 3 BY3JIB.)

2.0qMH KOMaHIHUH cepBep, SKUI
30upae maHl 3 yciX KIIE€HTIB, MpUUMaE pi-
IICHHS PO MOJANBII i Ta BHIA€E KII€HTaAM
BIAITOBIAHI KOMaHIH;

3.I'pyna xomaHIHUX CcepBepiB, sKi
PO3B’SI3yIOTh 110 3amauy kosiektuBHO. (He-
00XiJTHO 3HANTH ONTUMAJILHY CTPYKTYPY II0-
€IHAaHHSI KOMaH/IHUX CEpPBEPIB MiX COOOIO Ta
3 KIIEHTaMH, Ta PO3POOUTH ONMTHUMATbHUI
QITOPUTM KOJIGKTMBHOTO MIPUUHSATTS PillIeHb
KOMaHJIHUMH CEPBEpPaAMHU. )
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