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TEXHUYECKUE HAYKU U TEXHOJ1IOTUU

YK 519.62:624.131

MUHUMUSALIUA PYHKLUUOHANA B 3AAYE UOEHTU®UKALIUA
KO3®DPULMEHTA NP DY3UN MNOYBDbI

BatimaHkynos A.T. — QOKMOp hU3UKO-MameMamu4yecKkux Hayk, 3asedyrouul kaghedpb! uHGOpMa-
YUOHHbIX cucmem, KocmaHalckuli 2ocydapcmeeHHblll yHusepcumem umeHu A.balimypcbiHosa

XKyacnaes T.A. — cmapwuli npenodasamerib Kaghedpb! UHGOPMaUUOHHbIX cucmeM, KocmaHatckul
eocyGapcmeeHHelld yrHusepcumem umeHu A.balimypcsiHosa

Onpedenerue KOppexmHsiX 8xX00HbIX OaHHbIX 0N pelweHuss obpamHbix KoaghguyueHmHbIX 3aday
bonbiUHCMEE CllyHaes HOCU U meopemudeckull Xapakmep uiu mpyoHO peanu308bi8anuch Ha npakmuke.
lloamomy paspabomka HOebIX Memodog peweHus obpamHol 3adaqyu HenuHelHsIX OuhgepeHyuanbHbIX
ypasHerUl eceeda ocmaemecs Henpocmol npobnemod.

B Hacmosiwel pabome, usyyaemcs 3adaya pacrpoCmpaHeHus enasu 8 cucmeme «8030yX -
HeHAChILWEHHbIL 2PYHIM - 2pyHmoskie 800bl & NPeOornoNoXeHUU, YmOo roYeeHHas enaza 08UXemcs Mod
delicmeuem 06beNMHbIX CUT, TOSEPXHOCMHbIE U epaHuYHbie 3¢hghekmbl 30eCh He Uepakom posiu.

lpednazaemecsi Memod, ¢ NOMOWibIo, Komopod onpedeiisemcsi Koaghguyuernm ougghysuu epyHma,
t0eda 3adaemces 8/1aXXHOCMb U memMrepamypa 2pyHma Ha noeepxHocmu 3eMnu (8 meyeHue onpeodesieH-
H020 MOMEHMa epeMeHU). BHayane cmposmcs npsmas U COnpsikeHHas 3adayu, 3amem C TOMOWbIo ar-
PUOPHBIX OUEHOK oKasbigaemcesi OepaHuyYeHHoCcmb uckomol eenuyquHsl. [pednasaemcs MUHUMUIUPYOWUU
(yHKUUOHa u eblqucnsemcs epadueHm 3moao yHKyuoHana. Ha ocHose Ooka3aHHbIX ymeepxoeHutl 8
gude 1eMM 8b1800UMCST MOHOMOHHOCMb MUHUMUIUPYOWe20 hyHKYUOHana

Knroueesie crosa: koaghguyueHmHas 3adayqa, anpuopHble OUEeHKU, MUHUMU3Upyowul yHKUUOHaT,
MOHOMOHHOCb, MEMOJ, O2PaHUYEHHOCMb PEeUIEHUS.

TOMbIPAKTBIH AN®DY3UA KOSOPDOPULIMEHTIH C}GVIKECTEHD,IPY ECEBIHAE
OYHKUMOHANODbI ASAUTY

BaiimaHkynoe A.T. — c¢busuka Mamemamuka fbiiibiMOapbiHbIH OOKMOPbI, aknapammbik xydenep
KagheOpackiHbIH MeHzepywici, A.GalimypcbiHoe ambiHOarFbl KocmaHal memnekemmik yHusepcumemi

Xyacnaee T.A. — aknapammaiK xylienep kagpedpachkiHbIH afa OKbImMyWwbiChl, A.balimypcbiHO8 ambiH-
Oarbl KocmaHall Memnekemmik yHusepcumemi

Kepi kosgghuiueHminik ecenmepdi uwieiiy Gapbicbiida sdenmi Gacmarkpi Oepeximepdi aHbixmay
macenepiHe kebiHece meopusnbik cunammama 6epinin, maxipubede onapdbl icke aceipy KubiH 6OMFaH.
CoHObIKMaH, CbI3bIKmbl emec OughghepeHyuandbl meHOeynepdid Kepi ecenmepiH wewy yuliH XaHa adic-
mep0i aHbikmay — KapanalbiM Mecenenepae xamnalobl.Kapacmbipbifibiil OMbipFaH XyMbicma, morbipak
biiFanbl kenemoi Kywmep ocepimeH Kosfanbicbl b6ap 6ormkamda «aya — KaHbIKNIaraH mornbipaK — Xep
acmeiHOarbl cynap» xylieciHOe binFandbl mapamy ecebi 3epmmeniHedi. LLlekmik XeHe CbipmKbl ecepriep
peni as.

Xep ycminOeai monbipakmsiH ObIMKbIObIFEI MEeH memrnepamypachki 6epineeH kesde (6enzini 6ip
yakeim apaneifbiHOa), monbsipak Oughgy3usicbiHbiH KO03ghbuyueHmiH aHbikmalimelH 8dic ycbiHbiTadkbI.
AndbiMeH mypa XxeHe Kocarnksl ecenmep Kolblbin, keliH anpuopnsik 6afanap kemezimeH iadenin omsipraH
WwamaHblH wekmeyniniei denendeHedi. MuHUMyMFa XemkidemiH ¢hyHKUUOHaAN YCbIHbIbIN, COMl QYYHKYUO-
HandelH epadueHmi ecenmeniHedi. bekimineeH nikip HezidiHOe nemma mypiHOe MUHUMYMFa >XemkizemiH
yHKUUOHanokIH GipkernkKinizi aHbikmasnaosl.

Heeizei ce3dep: koaghchuyueHmmik ecen, anpuopnbiK baranap, MUHUMYMFa XemKi3emiH goyHKYUOHarl,
bipkenikinik, adic, wWewimMHiH wekmeyrnisniel.

MINIMIZING THE FUNCTIONAL IDENTIFICATION PROBLEM OF THE
DIFFUSION COEFFICIENT SOIL

A.T. Baimankulov— doctor of physical and mathematical sciences, head of the department of infor-
mation systems, Kostanay State University named after A.Baitursynov

T.A. Zhuaspayev — senior lecturer of the department of information systems, Kostanay State Univer-
sity named after A.Baitursynov

Defining correct input data for solving inverse coefficient problems in most cases were of a theoretica)
nature or difficult to implemented in practice. Therefore, the development of new methods for solving the
inverse problem of nonlinear differential equations is always a difficult problem.
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TEXHUKATDbIK FbINTbIMOAP XXOHE TEXHOJIOTUATIAP

In this paper, we study the spread of moisture in the system of "air - unsaturated soil - groundwater
under the assumption that soil moisture is moving under the influence of bulk, surface and boundary effects

play no role here.

A method by which the soil is determined by the diffusion coefficient when the set humidity and
temperature of the ground on the ground surface (for a certain timej. initiaily buiit right and the associated
problem, then use a priori estimates proved the limitations of the unknown quantity. It is proposed (o
minimizing the functional and the calculated gradient of this functional. On the basis of these assertions as

lemmas output minimizes the functional monotony.

Keywords: coefficient problem, a priori estimates of minimizing the functional, the monotony, the

method, the limitations of solutions.

1 MNocTaHoBKa 3apa4u

[BmxkeHne BoAbl B KanWNsgpHO-NOPUCTbIX
cpefax, K KakoBblM OTHOCATCH [O4Bbl, MOXET
NMPOVUCXOAUTb MO4 BO3LEUCTBUAEM CaMbiX pasHoob-
pasHbiX OBWKYLUUX Cufl, MNpencTaBnalmMx rpa-
OVEHT [aBreHus, noTeHuuana rpaBUTaLMOHHOMO
nons, noTeHuuana aNeKkTpu4eckoro nons, Temnepa-
Typbl, KOHLIEHTPaLUMUK pacTBOpPeHHbIX BellecTs [1-4].
Hepnun C.B. [5], uccnegyss mexaHuambl OBUKEHUSA
BOAbl B AMUCMNEpPCHbIX cpedax, npeanonaraeT, 4To
noyBeHHasi Bnara - OBWXETCS noj [AeWCTBUEM
06bEMHbIX CWM, MOBEPXHOCTHbIE U rPaHu4Hble ag-
dekTbl 34ech He urpatoT ponu. MNoatomy, NpuHVMmas
3T0 OOCTOSTENLCTBO BO BHUMaHue W pelas
OTHOCUTENbBHO NPOCTYIO 3ajady, NpeancnararLLyto:

1) oTCyTCTBUE 2NEKTPUYECKOrO NOMs,

2) MOCTOSIHCTBO KOHUEHTpauuu paccMoTpeH-
HbIX BELLECTB.

[BwkeHne Bnarm u Temnepartypbl B obnactu
0 =(0,H)x(0,7) mMoxHO onucatb ypasHeHnem [6]:

00 o (00
T 222, 1
e 62( 62) M
151 —
XEFH +a@-1,0),_, =
0..o=T 6|, =06(2), 2)

e @ =a+a,D (H).

E)W 0 ow 06
K(z)+ D—+D 3
or 62( @)+ D=+ Du 62) 5
o|_, =AM) , o| =0, W|_ =W,(2)., @
apecs 0(z,t)=K(z)+ D(z) 6W +D(/.),u%

Ucnonb3ys U3MEHERME TemnepaTtypbl rpyHTa
n enarn Ha noeepxHocTn semnu T, (f) W, (1),
TpebyeTcss onpefenuTb KoadduumeHT auddysnu
D(z). MeToabl pelueHus obpaTHbIX 3a4a4 U3yueHbl

B pabotax [6-9], a B pabotax [10-14] u3y4eHbl
pas3nuyHble obpaTHble 3afjavu rnepeHoca Tenna u
Bnaru.

3apaeTcs HavanbHoe 3HauyeHue Koadpuuu-

eHTa anddysuu D (z), cooTBeTCTRYyOLEE pELie-
Hue cuctembl (1)-(4) o6o3HauUMM Yepes

B, ,,',’/(_,,,)]_ Crepnylowee npubnuxerue

koathdumumeHTa guddysun  obosHauum  Yepes
D, (z), a cooTBeTcTBylOLIEE PELUEHUE CUCTEMI

(1)-(4) 6ynet (’}}'(:,,)’ Wi, ,)). Toraa ans pasHocTH

S6z,1)=0(z,)~Azit), W=W-W, =D, (2)~D2)

nonyvyaeTcsd 3agava:

000 0o ( ,000
C—=—|A—]. :
Yo ot az( Oz J 4
222 s +aoae("é'—T,j=0, a0 =0, a9 ,©

n+l
ow_of, 0w 0 500 508 @
oz oz oz 8_ oz oz
ool =0, So| =0, W| , (8)
z=H z=0 =0
5 W oW oY
rAé o =D, 5W+D"/la +5Dl + uéD
oz 0z oz 0z

3 cuctembl (5)-(8) BbiBOAWTCA cUCTEMZ
COMpsixeHHb!X 3aga4y [15]:

ou a( D,,(A)ﬂj: o)
0{ 82
D (z)—— =24, (W (H 1)~ W, (1)),
Z z=H
Xl 20, u(z,T)=0, (10
aZ z=0
oy 9 12 Qu)_o, (M)
£ e az('1 az) az(”D"(z)azj g
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[au/ + /1—+,uD (z )—] = 206(H,0)-T1,0))

w(0,0)=0, w(z.T)=0.

(12)

Cnepyolyee 3Ha4deHne koadduumneHTa
BNaronpoBOAHOCTM onpeaenseTcs no opmyne

8D = ,a()j—(% e )dt+,8(4)a(,_[6 T)(//l dr, (13)

A Takxe, UMEeT MeCcTO PaBeHCTBO

e

66’

Dy~ (D,) =~ jﬂ()[ja“ e

"
sD 614 35W Ll

|
!

080 dzdt +
oz

dr. (14)
=l

+ (ao)‘ dt +4 J'(JW)\ dt J’a 5D59V/’

rae

J(D)= TI(H(H ) =T, (t)f dt + 4, T_[(W(H,t)— W, (t)fdt.

0

2. MuHuMu3auua pyHKUMOHanNa
B pabote [15] nokasaHbl cnegyoulee yT-
BEPXKAEHUSA:

Newmma 1. Ecnn 6, (z) e W20, H),

T,(t)e W,(0,T), To ans pewenus sagauu (1)-(2)
UMEET MECTO OLieHKa:
o6Y

)« U =53,

Nemma 2. Ecnn W, (2), 6,(z) e W, (0,H),
T(He W;(O,T ), TO Ansi pellexus sagaum (3)-(4)
1

UMEKT MECTO OLleHKVI'
H )
m:axJ(aTa?) dz+ ”D( ){ ]¢dt<C(l+Dm,x+ ]
VDmin
0,(z) e W2 (0,H),

(aW(H r))d (1+D 1 J

Dmin

Wo(2),

L,(t), W, (1)eW,(0,T), To Ans peweHns 3afaqu
(9)-(10) uMeeT MecTO oueHKa:

H au 2 H TH au 2

J.(-—) dz+ J-uzdz + IJ.D',(Z)(——') dzdt+

s\ ot a5 0z

6,(z)e L,(0,H),
L(1), W (), T,(t)eL,(0,T), To Ans pelieHus
3agaym (11)-(12) MMeeT MEeCTO oueHKa:

dr<Cf Wi+, \n))

1

Nemma 3. Ecnu

max
!

1 1

D .

vy

+”D (z)( } dzdr<C (1+Dm+
Nemma 4. Ecrn W, (z),
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H HH 2 T
max [y7d=+ | jx(éﬁ) dz+ [ay? (H,1)d7 <C.f (D, ()"
{ 0 t 0 a‘: t
Teopema 1. Ecru8,(2) , w,(z)e W} (0,H) z,
W.()eW,0,T), T,(t)eL,(0,T),
AOCTaTO4HO Manyw dyHkumio S, (z) u3 paseHcTBa

(9) Bcerga MOXHO MOMY4YUTb OrpaHUYeHHOCTb

K3 pULmeHTa BNaronpoBogHOCTH, T.€.
02C, £D 2380, < m, 7i=], 2, ..
Teopema 2. lyctb g (z)#0, TO noabupas

AOCTaTO4HO Marnyto OyHKUMIO S, (z) MOXHO MONY4UTb

To nopbupas

MOHOTOHHOCTb  (byHkuuonana  J(D), Te.
J(D,,,)-J(D,)<0.
[LokazarenbcTBo. BBegem o6o3HaueHus
B,(z)= I4(—+;z——\dt+ao I(O T, (r)),/ a’r

1) YmMHOXUM (5) Ha OO w MHTErpUpYEM o
obnactn Q, =(0,H)x(0,t). MpumeHas HepaBeHCTBO

Koww, umeem
B2 " os0Y @ "t o 2
max [(66) d=+ | j(—] d=dr+= ((06) dr<CloD(H)
9 00 & 20 z=H

2) YMHOXuM (7) Ha OW 1 WHTErpupyem no
obnactu Q, =(0,H)x(0,t). N3 nemmbl 1-4 1 Ha oc-

HoBe Teopembl 1 cneayloT OrpaHUuYeHHoCTb Be-

00

MunMH 22 wn QZ.TorAa
oz

%

74

2 H
] dzdr <C, [(6DY dz
0

[okaszaHo.

Nemma 5. Ecnv umeet mecto Teopemsl 1, TO
anst pewenus 3agaym (5)-(6), (7)-(8) umeioT MecTo
OLleHKM'

max j(ao) dz+ f J(aaa) dzdr+3 '[(50)7' dr < Cg|SD(H)| *
tH

maxj ) de+ j —) dzde+ | j (SW) 4G, j]cso(zj dz-

O6pau.|aemc9 K paBeHCTBY (13). OueHMM Be-
nuyudy OD(z) no Mopynio U MonyyYMM HepaeeH-
ct80 |8D(2)] < Cypof3,(2). Ouenusas (14), nepeny-
LeM ee B CrieayoLem Buae:

J(Dy) = I(D)+ [ B () B ()= Cofo(2) Je <0

oynkumsi 3, (z) nombupaercs Tak, uToGHI
“Meno MecTo HepaBeHcTBO BZ(z)-C, f3,(z)>0.
Nostomy J(D,, )-J(D,)<0.
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BHEOPEHME CUCTEMbI ERPHA KPYTHbIX MPOMbIWNEHHbLIX
NPEONPUATUAX

'ybeHko W.H. — mazucmpanm, Kocmawadlickull 2ocydapcmeeHHsbil yHusepcumem umeHu A.Baldmyp-
CcbiHO8a

Medemos H.A. — OekaH chakynbmema uHghopMayuoHHbIX mexHooaull Kocmaraickozo 2ocydap-
CmeeHHo20 yHusepcumema um. A.balmypcsiHoga, 0okmop hu3uKO-MameMamu4ecKux HayK

B daHHOU cmamee ompaxeHa npobnema onmumu3ayuu GU3HeC-npoyeccos, ¢ Komopol cmasku-
8aAKMCS COBPEMEHHbIE KPYITHbIE NMPOMbIWIIEHHbIe npednpusmusi. Oma npobnema ekioyaem 8 cebsi makue
3adayu, kak eedeHue 6oNLWOU HOMEHKTamypbl (nopsidka decsimka mbICSY) MamepuasbHbIX UeHHocmed,
komopble yucnsmes Ha 6anaHcosom cyeme npednpusamus, MiaHUpo8aHuUe MamepuasnbHbIX Pecypcos U
npou3sodcmeeHHo20 rpoyecca, M1aHoe8020 U asapuliHo20 PeMoHma MPOMbIWIEHHO20 060pydosaHus,
ynpaeneHue nepcoHanoM u m.0. Muposas npakmuka nocnedHuX em rokasslieaem, 4mo 3¢hchekmugHoe
peweHue ModobHbIX 3ada4y docmueaemcsi nymem eHeOpeHUs UHGOPMAUUOHHbLIX CUCMEM [1aHUpO8aHuUs
pecypcoe npednpusmusa (ERP-cucmembl), ek/moyaouwux 6 cebs Mpakmuyecku eecb HeobxoduMbil
KomnaHuu Habop thyHKUUOHaIbHbIX MOOyned.

[posedeH aHanu3 cxembl pabomsl U GhyHKULOHaNLHbLIX 803MoxHocmel ERP-cucmem. B kayecmse
npumepa 6bin1 cOenaH eblbOp 8 Monb3y npozpammHoz0 npodykma komnaHuu SAPAG — SAPR/3. [JaHHoe
peweHue s18SEMCs Hausly4Yuwum Ha PbIHKE ERP-CUCMEeM 8 Cully 02pOMHOZ0 MUPO8020 Ofbiitia 6HECPEHUS,
2ubkocmu KoHgu2ypayuu u Hanu4yuio 20moebix 6usHec-peleHu(.

SAPR/3 ucnone3yemcs e Kazaxcmare KpynHelwumu npomMbiuineHHsIMU pednpusmusamu Eepasud-
ckod epynnbl, € OaHHbI MomMeHm udem akmusHoe eHedpeHue amozo npodykma 8 AO «CoKO/I08CKO-
Capbatickoe 2opHo-0602amumensHoe rpou3godcmeeHHoe 06beduHeHue» 8 20pode PydHbid.

Bbiniu paccmMompeHbl OCHO8HbIE (hyHKUUOHaNbHbIe MOOYU OaHHOU cucmeMb! U 3KOHOMUYECKU(l
aghhekm & pesynibmame ee eHeOpPEeHUS.

Knoyessie criosa: cucmema niaHupogaHus pecypcos, 6usHec-ripouecc, ERP, SAP.

IPI ©HEPKSCINMTIK K&CINMOPbLIHAOAPOA KIPICIME ERP EHI3YI

l'ybeHko U.H. — mazucmpanm, A.BalimypcbiHOB ambiHOarsl KocmaHall Memiekemmik yHU8ep-
cumemi

Medemos H.A.-A.BalmypceiHos ambiHOafbl KocmaHai mMemnekemmix yHueepcumemi akmnapam-
MbiK MexHonozusap dakynsmemiHiK 0ekaHbi, husuka-mamemMamuKa fbiiibiMOapbiHbiH OOKMoph!

byn maxkanala Kasipai 3amaHfbl ipi @HEPKaCINMIK KecinopbiHOap keadecemiH 6uaHec-rpouecmepdi
OHMaunaHobIpy MaceneciH kepcemedi. Byn macene KecCinopbIHHbIH 6anaHc wombiHOa Kanadsl ockiHOal
balinibik (OHOafraH MbIH mapmibi myparnsl) ipi aykbiMObl Konday cuskmel mancblipmanapdbl, Mamepuandbik
pecypcmap MeH eHOipic npoyeciH Oe xocnapnay, Xocrnapiibl xeHe eHepkacinmik xab0bikmapdbl anammblK
XeHOey, nepcoHandsl backapy, m.6. kipedi CoHrbl xblndapbl enemiik maxipubeci, ocbl Mecenenepze
muiMdi 1eliM aknapammeik xyiienepdi xy3eze ackipy apKbifbl KON Xemkisinedi, 6yn 6apnbik 0epiik
(PyHKYUOHaNObIK Modynbdep Kaxxemmi XUubIHMbIFbIH Kammulbl KecinopbiH pecypc xocrapnay (ERP-
Xyleci), kepcemeOdi.

ERP-xytienepiH XyMbIC xoHe hyHKUUOHanoblK cxemanapsl manday.SAPR / 3 — Mbeican pemitde,
bardapnamarslk KamMmamacelsa maHoay KomnaHusHbiH SAPAG nalidaceiHa xacandbl. Byn wewim, cebebi
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