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O YYBCTBUTEJIbHOCTA MATEMATHYECKHX MOJEJIEA K U3MEHEHUAM
I'MAPOI'EOJIOI'MYECKHUX ITAPAMETPOB

Omnpenenenne MeXxaHMYECKUX U (PU3MUECKUX CBOMCTB TOPHBIX MOPOJ HEOOXOAUMO IS
TEOMEXaHWKH, Teo(PH3UKM M TEOXMMHH B IIeNIIX MPOTHO30B W PACUYECTOB Pa3TUYHBIX
IPOIIECCOB, MPOUCXOAINIMX B 36MHOM KOpEe B €CTECTBEHHBIX YCIOBHSX M OCOOCHHO IpH
MCKYCCTBEHHBIX BO3JICHCTBUSAX YEIOBEKA HA IPUPOY.

I'uaporeonornyeckrue mapameTpbl BOJAOHOCHBIX IUIACTOB, OINpENEsieMble Ha OCHOBE
METOJIOB T'€OTHIPOIMHAMUKH, UCIIONB3YIOTCA B MEIUOpAIMU U THAPOTEXHUKE JJIS pacuera:
1) ¢wibTpanyu BOABI W3 BOJOXPAHWIIMIN, KAHAIOB OPOCHUTEIBHOM CETH M Ha TMOJSX
OpoIIeHHsI; 2) AEHCTBUS TOPU3OHTAIBHOIO BEPTUKAILHOTO JPEHaXa M KOJUICKTOPHO-
JIpeHakHOM cetd; 3) QUIbTpaliK B Telie, OCHOBAHWU W B 30HE OEPETOBBIX IMPUMBIKAHUI
IUIOTUH U IPYTUX THIPOTEXHUYECKUX COOPYKEHUH.

3HaHUE THIPOTEOJIOTUYECKUX MapaMeTpoB HEOOXOIMMO JJIsi BOJHOTO XO3SHCTBa
MPOMBINIJICHHOCTH, TOPOJOB M JIPYTMX HACEICHHBIX ITYHKTOB, TJI€ C MOMOIIbIO METOJIOB
TEOTHIPOIMHAMUKH PACCUUTHIBAIOTCS MMOA3EMHBIC BOJI03a00PbI, ABMKCHHUE MTOJ3EMHBIX BOJ] B
palioHax THIPOY3JO0B M KaHAJIOB JJI BOJOCHAOXKEHHUS, a TakKe (UIbTPALMU U3 XPAHMITUII
KUAKUX U TBEPJIbIX TPOMBIIUIEHHBIX OTXO/I0B.

B pesyapTare OSTHX pacueToB OOBIYHO OMPEACIAIOTCA: 1) HW3MEHEHHE TIIyOHH
MOJI3EMHBIX BOJI, BBI3BAHHBIC ICHCTBHEM T'HIPOMEIMOPATUBHBIX COOPYXKCHUH; 2) MoTepu Ha
GUIBTPALMI0 M3 BOJOXPAHWIMII U KAaHAIOB; 3) YKCJIO, Pa3MEIICHHE M PEXHUM JCHCTBHUS
CKBOKMH Ha TEPPUTOPHUSLX TMOJ3EMHBIX BOJ03a00pOB, BEPTUKAIBHOTO JApeHa)xa U
BOJIOMTOHU3UTENBHBIX YCTaHOBOK.

MeTtonsl onpeneneHust GUIbTPAIMOHHBIX CBOWCTB BOJOHOCHBIX IJIACTOB OCHOBAaHBI Ha
npUMeHeHUH (DyHIAMEHTaJIbHBIX AHAIUTHYECKUX PEIICHUH ypaBHEHUH OOIIeW MOA3eMHOM
TUAPOIMHAMUKHY, a TaK)Ke Ha MCMOJIb30BaHUU Ipad0aHATUTHUYECKUX U YUCIEHHBIX MPHEMOB
UX pEIICHUS, MOJCIMPOBAHUSA U pacueroB Ha ODBM. VYpaBHeHUsA TreoruipoauHaMHUKA
pelaTcsl Mocie CYIIECTBEHHBIX HUX YIPOLIEHUH, CBOASIIMXCS K YCPEAHEHHUIO psaa
BXOJMUIMX B HUX BEJIMYMH W JIMHeapu3aluu ypaBHeHHH. OmpenenseMble TaKUMHU ITYyTSIMHU
napaMeTpsl OTPAKAIOT BIMSIHUE STUX YIPOIICHH, YTO CHUKAET CTAOMIBHOCTD ITApaMETPOB U
00yClaBIMBaeT MX MPUMEHUMOCTh B YCJIOBHSIX, HE CIMIIKOM OTIMYAIOUIUXCS OT TEX, MpH
KOTOPBIX 3TH MapaMeTpbl ObLITN HAMICHBI.

Haunbosee BakHBIMH JJI1 THAPOTEOJOTHYECKUX PACUCTOB SBISIIOTCA KOX(PPHUIIMEHT
bunpTpanuu K, BOZOIIPOBOIUMOCTE T, CBOOOHAS TOPUCTOCTH MOPOJ Ny, THE30MPOBOAHOCTD
IJ1acTOB d.

['unporeosoruueckre mapameTpbl IKCIEPUMEHTAIbHO OMPENESIOTCS ABYMS IMTYTSAMHU.
[TepBblii MyTh OCHOBAH HA CO3JaHUH B MOPOJaX UCKYCCTBEHHOTO (PHIIBTPAIIMOHHOTO MTOTOKA B
YCJIOBHSIX KaKOW-TMOO MPOCTOM CXEMBI, JJIsI KOTOPOH M3BECTHO aHAIMTHYECKOE pelieHue, u
pErucTpaIyy B 3TOM IOTOKE HAropa, CKOPOCTH M pacxoja Bojbl. [1ogo0HbIe cXeMbl 0OBIYHO
BOCIIPOM3BOAAT OJHOMEPHYIO (HIBTPALMUIO JKUAKOCTH. OTH CXEMBl CO3/alOTCS B
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7a00paTOPHBIX  YCIOBHUSAX C TIOMOIIBIO CICIHAIBHBIX TPHOOPOB I  ONpEaeieHUs
napamMeTpoB WJIM B TOJEBBIX YCJIOBHSIX IMOCPEACTBOM OTKA4eK, HarHETaHWH, MOJWBOB U
CJIC)KCHHS 32 MHIUKATOPAMH B OIBITHBIX CKBOXXHHAX M IIypdax. BTopoil myTh OCHOBBIBACTCS
Ha PEruCTpaIuy JaBieHus: (Hamopa) U CKOPOCTH B €CTECTBEHHBIX MOTOKAX MOJ3EMHBIX BO/I.
Peructpaiius 3TuX XapakTEpPHCTUK E€CTECTBEHHBIX IMOTOKOB MPOU3BOIUTCS B CIEIUATBHBIX
CKBOKMHAX N7 HAOMIOACHWIA 3a TUIAPOJAMHAMUYECKUM PEKUMOM TMOA3EMHBIX Box. Jlis
OTpesieNieHUs] MapaMeTpoB JTHM ITyTEM NPHUBICKAIOTCS TaKXKe JaHHbIe HaOMIOOeHW 3a
pacxomamu B pekax. O0a yKa3aHHBIX ITYTH TO3BOJISIOT OMPENESATh THAPOTCOJOTHYECKHE
napameTpbl TOPOJI, TIACTOB U CKBAKUH MPSIMBIMH METOJIaMHU.

BeposiTHpie  OommMOKKM MpU  ONMpENEIeHHUH  THAPOTCOJOTHYECKHX  IapaMeTpoB
9KCICPUMEHTAIBHBIMH ~ METOJaMH  JOBOJIBHO 3HAa4YMTENbHBI [1], dYTOo 0OYCIIOBJIEHO
NpUOIMKEHHBIM XapaKTEPOM UCTIOIb3YEMBIX TPHU 3TOM TEOPETUYECKUX PEHICHUH U OOBIYHO
3HAUUTENBHON HEOMHOPOJHOCTHIO W aHU30TPONMHOCTHIO mopod. Tak, kodpduIueHt
¢GwibTpaiuu TpyHTa K MOXKET OBITh OIEHCH JUIsi XOPOIIO MPOHHUIIAEMBIX TECYAHBIX U
TPaBHIHO-TAJIEUHBIX MOPOA ¢ TOYHOCTHIO 10 10-30%, st ManonmpoOHUIIAEMBIX TIMHHCTHIX
MOpOJT BO3MOXKHBIC OIMMOKK TIPU €ro OMpeAesIeHWH IOXOAAT YXKE N0 JABYX pa3, a It
TPEIMIMHHO-TIOPUCTBIX CKAIBHBIX mopoa — A0 1,5-2 pa3. Eme Gonbmime ommmOKH BO3HUKAIOT
P OIEHKE MbE30MPOBOAHOCTHU @, TJIe OHU K0aeOmoTcst oT 50% s mecyaHpIX U TPaBUMHO-
TaJICUYHBIX TPYHTOB, A0 3-5pa3 JIsl TIMHUCTHIX U CKAJIbHBIX TIOPO/I.

PacripocTpanenne 3HAYCHHWI MapaMeTpoB, OMPEACNICHHBIX JIUIIL B OTPAHUYCHHOM
YHClie MYyHKTOB JAHHOTO IJlacTa WM TMOPOJ HAa BECh MACCHB WJIH THUIPOTECOTOTHYCCKHIA
PETHOH, i KOTOPOTO BBIMONTHIIOTCS PACYEThl, BHOCUT TOTIOJHUTEIBHYIO TOTpemHOCTh. C
[EJbI0 OLIEHKH 3TON TMOTPENIHOCTUA MPUMEHSIOTCS BEPOSTHOCTHO-CTATHCTUYECKUE METOIBI,
MO3BOJISIONINE IS Ka)KIOr0 TEHETUYECKH M JIMTOJIOTHYCCKH OJHOTHIIHOIO ILIacTa WU
KOMILJIEKCa WX YCTAaHOBUTh HEOOXOJMMOE YHCIIO OMBITOB, TpeOyromeecs sl oOecredeHus
3aJIaHHOW TOYHOCTH OIICHKH ITapaMeTPOB.

B Hacrosmiee BpeMs TONydHJIa  PAacHpOCTpaHEHHWE METOJWKAa  ONpeaeleHUs
THUAPOTCOJIOTUUECKUX IMapaMEeTPOB C IMOMOIBIO perieHuss oOpaTHbIX 3amad. CymiHOCTh ee
COCTOMT B TOM, YTO 3HAUEHUS MapaMeTPOB M HX paclpejciieHue B MacCHUBE IUIACTOB
OTIPECIISIOTCS U3 YCIOBUS, YTOOBI MOJISI HATIOPOB M CKOPOCTEH COBMATAIN ¢ HAOIIOAaeMbIMU
B OMBITHBIX WJIH PEKUMHBIX CKBOXKWMHAX. Takas OIICHKA MapaMeTPOB CBS3aHa C PEIICHUEM
MaTEeMAaTHYECKd HEKOPPEKTHBIX 3aJad, TaK Kak JIoO00OMy 3aJaHHOMY MO0 3THX
XapaKTePUCTUK  MOXKET OTBEYaTh HEOTPAHUYCHHO  OOJBIIOE  YHUCIO  BO3MOXHBIX
pacrpenesieHnii ¥ YUCIICHHBIX 3HAYeHUH rmapaMeTpoB. MlHade roBops, TaKOTo pojaa oOpaTHBIC
3a/lauyd HEe UMEIOT €MHCTBEHHOTO PEIICHUS U IMOTOMY NMPUMEHEHHE ITHX CIIOCOOOB OIICHKH
napamMeTpoB TpeOyeT pa3paObOTKH CHEIUATbHOM METOIWKH, TO3BOJISIONICH BHIOPATh W3
MHO>KECTBA pelIeHII Hanbolee BEpOsSTHOE.

B ruaporeosnornueckoil yimreparype TakMe 3aladd  OTHOCATCS K  3ajadam
UACHTU(DHUKAIIMK W WX OTOXISCTBISIIOT ¢ OOpaTHBIMH 3aJadyaMd MaTeMaTUKH. 3JeCh
uACHTU(DHUKAINS TOHUMAETCSI B CMBICJIC YCTAHOBIICHUS COOTBETCTBHSI M3y4aeMOro OOIIEKTa C
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HEKOTOPOi MaTeMaTHYeCcKOi MO/IETIbIO, T.C. MIPOUCXOUT UACHTUDUKAIISL
reopuIbTPAIIMOHHON CXEMbl W TPUPOJHBIX YCIOBHUA C MaTeMaTH4eckol wmojenbio. bes
UACHTU(DUKAIIMY MAaTEMaTHYECKON MOJENU ¢ U3y4aeMbIM IPOIECCOM HEBO3MOXKHO MOJIYYUTh
aJICKBaTHYIO MOJIeNb Tpolecca. B MaTemaTudeckoM IjiaHe OoOpaTHBIE 3aJadd YaIle BCETO
CBOJATCS K OTBICKaHMIO KO3 PHuuKeHTOB auddepeHInalbHbIX YpaBHEHHH WM CBOOOJHBIX
YJICHOB 10 M3BECTHBIM 3HAYCHUSM (PYHKIMA W MPOW3BOJAHON B OTACIHHBIX TOYKAX 00JIACTH
¢unpTparuu. Kak #W3BEeCTHO, TakWe 3aJadyd OTHOCSATCS K KJIacCy HEKOPPEKTHBIX 3a/ad
MaTeMaTU4eCKOl (U3MKH, CYIIHOCTh KOTOPBIX 3aKIJIFOUAeTCsl B OTCYTCTBUU HEMPEPHIBHON
3aBHCHUMOCTH PEIICHHS OT BXOJHBIX JAHHBIX, JIMOO HEXBAaTKU HMHQOpPMAIMH 00 HMCKOMBIX
napaMmerpax. B reoQuiabTpallMOHHBIX 3a/JayaX HCKOMBIMHU MapaMeTpaMu MOTYT ObITh
K03 puImeHTsl GUIBTPANH, BOAOPOBOAUMOCTD WM KOA(P(UIIMEHT TPAaBUTAIIMOHHON WITH
YIIPYTOil eMKOCTH BOJOHOCHOTO TLIACTA.

B pab6orax [2, 3] moka3aHO, 4TO OOOCHOBaHHE OJHO3HAYHOCTH PEIICHUS OOPAaTHBIX
3a/1a4 TUPOTEOIOTHH MPOBOUTCS ITyTEM BBECHUS KpUTEpUs (PU3MIECKOTO MPaBI0No100us,
MPEJICTABIISIFOIIETO OATAHCOBYIO MPOBEPKY COOTBETCTBUS 00beKTa M Mojeinu. OH yMEHbIIAET
HEOIpeAeNIEHHOCTh B MMOAOOpe MapaMeTpoB, OTPaHMYMBAET BO3MOXKHBIM JHANa3oH HX
U3MEHEHHUsA. 3a KpuTepuid OOBIYHO MPUHUMAETCAd BeJIWYMHA aOCONIOTHOTO  WIIK
OTHOCHUTEJIbHOTO PACXOKICHHS HATYPHBIX HAOMIOJACHUN U TEOPETUUYECKUX PEIleHUuH 3a/auH,
MPEJICTABICHHBIX OTMETKaMH YPOBHEH, pacXoJlaMu WM TPaJMeHTaMU MOTOKaA.

B ocHOBHOM CymIeCTBYIOIIME  MaTeMaTUYeCKME METOMbI  pEIIeHHs  3aaad
UJICHTU(DUKAIIMA MOXXHO TOJPA3JeIUTh Ha JBE TPYNIbl: 1) aHATUTHYECKHE METOJBbI,
MO3BOJIIONINE MOTYYaTh PEIIeHHEe OTHOCUTEIHHO HCKOMOTO MapamMeTpa U (pyHKIIUHU MOJIENH,
3TH METOJbl WHOTJA HAa3bIBAIOT MPSMBIMHU, 2) NPUOJMKCHHBIC METOJbI, HCIIOJb3YIOIIHE
CJIOKHBIC UTEPALIMOHHBIC MTPOLIECCHI JIJIS I[EICHANIPABICHHOTO MTOMCKA MapaMeTpoB, T.€. KOTaa
napaMeTphbl OCIeA0BaTEIbHO YUUTHIBAIOTCS OT OJTHOTO MPUOIMKEHUS K APYroMy B Ipoliecce
pelieHus npsmoit 3anaun. B aTy rpynmny BXOAST MHOTHE YHCIIEHHBIE METO/IbI, OTJINYAIOIIHECs
CBOMMH TMOAXO0/aMHU MIPU PEIICHUH 3TON MPOOIEMBI.

B ananuthuyeckux MeTroAax OJHUM M3 MOJAXOJOB pEHICHHUS TaKOW 3aJaud SBISETCS
WHTETPUPOBAHUE YPABHEHUS CTAlIMOHAPHOMN HAMMOPHOHN (QHIIbTpaIiu

0 TaH +a TaH -0
ox\ dx ) oyl 0y )

OTHOCHTENIbHO u3BecTHOM QyHKkimu T7(x,y), KoTopoe mepexoauT B auddepeHnnanbHoe
ypaBHEHHE TIEPBOTO MOPSIIKA

Axy) 2T +B(x,y) T+ C(x,y)T =0
d X oy @

rne  H(x,y), — 3amannHas ¢yHkuus Hanopa, I(x,y), — wuCKoMmas (QyHKIUSA
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BOJIOTIPOBOAMMOCTH,

o0H o0H 0°H 0°%H
X,V)=—— B(X,y)=——C(X,y) = +
A(X,Y) I x (X,Y) oy (X,Y) e 3y

Kak wu3BecTHO, Takas 3ajaya MMEET €IUHCTBEHHOE PEIICHHUE, €CIIU 3aJaHbl 3HAYCHHS

byuakuun  T(x,y), BHONb KakoW — MO0 TPOM3BOJLHOW JIMHUK B 007aCTH (DHIBTPAIUH,
IepeceKarolieil Bce XapaKTEpUCTHKH ypaBHeHus (2). Pemrenue Takoi mpoOiemMbl B
M3JI0’KEHHOM ITOCTaHOBKE 00J1a71aeT 3HAUNTEIIbHBIMUA HETOCTaTKaMHU CIEIYIOIIEro XapakTepa:
1) B ypaBHenuu (2) coaep:Kkarcsi MPOU3BOIAHBIC IEPBOrO IMOPSAKA OTHOCHUTEIHHO
BoJONIpoBOAMMOCTeH 7(X,y) M BTOpBIC IPOM3BOIHBIC OTHOCUTEIbHO QYHKIMU Hamopa H(x,y).
OT10 o3Haudaer, yto (yHKIMS Hamopa H(x,y) sBisercs Oonee TiagKol (QYyHKIHMEW, dYeM
BOJONIpOBOAMMOCTh  T(x,y), T.c. OOJNBIIMM HM3MEHEHUSM BOJOIPOBOAMMOCTH, COTJIACHO
ypaBHenuto (1), OynyT oTBeyarh Maible U3MEHEHHs (YHKIUH Haropa U HA00OpOT, MaJble
OomMOKM B BEIMYMHAX HAMOPOB MOTYT TPHBOAWTH K OONBIIMM OHMIMOKAM B HMCKOMBIX
3HAYCHUSX BOAOIPOBOAMMOCTH; 2) KpPOME IOTPEIIHOCTEH 3aJaBaeMbIX BEIHYHH (YHKIIMU
HaropoB, 00yCIIOBJICHHBIX OMIMOKAaMH 3aMEpOB, MOSBIISIOTCS MOTPEIIHOCTH TPH YUCICHHOU
MHTEPITOJSAINHY TIPOU3BOTHBIX IEPBOTO ¥ BTOPOTO MOPSIKOB OTHOCUTENBHO (PyHKIIMHK HAIOpa,
comepxamuxcs B kodpdummentax A(x,y), 6(x,y), C(r,y). Kak u3BecTHO, YHCICHHOE
Qg depeHIMpoBaHne ABISETCS HEKOPPEKTHON omepalyeld, KpoMe Toro, 3HaueHUs] HallOpHOM
(yHKLINU 33/1al0TCS TOJIBKO B OTPAaHUYECHHBIX TOUKax obnactu ¢uisTpanun. [losTomy Takoi
OyTh pELIeHUs STOW mpoOsieMbl HelelnecooOpa3eH HE TONBKO H3-32  OTCYTCTBHUSA
HeoOXxoaumMoro oobeMa nH(popMaIuu, HO M M3-3a HEU30S)KHOU MOTPEITHOCTH, TTOSBIISTFOIIICHCS
B YHCJICHHOM U] depeHITNPOBAHNH.

[lpy wcnonp30BaHMM  NPHONMKEHHBIX  METOJOB  HMJICHTU(HKAIUS IapaMeTpoB
IIPOU3BOJIMUTCS MHOTOKPAaTHBIM pEIICHHEM KpaeBbIX 3aiad mis ypaBHeHus (1) meromom
KOHEYHBIX JJIEMEHTOB. XOTS MpH O3TOM OIepanus YUCICHHOro auddepeHIupoBaHus
NpUOIMKEHHO 3a1anHol (yHkuuu H(x,y), HE BBINOIHSACTCS, cllabasi 3aBUCHMOCTh (DYHKIHU
HaropoB OT BOJONPOBOJUMOCTH COXPaHSETCs, IMOCKOJIBKY 3Ta 3aBUCUMOCTh 3aJ0KEHA B
camoii mpupoae ypaBHeHus (1). [TosTomy 31ech BO3HHKAaeT BONPOC O YYBCTBUTEIBHOCTH
MaTeMaTHYeCKOM MOJeNr K BXOASIIMM B Hee mapamerpam. B CBSi3U ¢ 3THUM NpPOBEACHBI
YHUCIIEHHBIE SKCHEPHUMEHTHl C IeNbl0 TNPHOIMKEHHON OIIGHKH 3aBHCUMOCTH ypOBHEH
TPYHTOBBIX BOJ M HANIOPOB OT K03 durrienTa GuiIbTpauy 1 BOIOMPOBOIUMOCTH.

B T1abn. 1. npuBeneHs! pe3ynbTaThl BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB. 3HAYCHUS
ko3p¢unmenTa  GWIBTpalMKM  TOABEPraroTCs  BO3MYIICHHAM M BBIYHCIATHCA
COOTBETCTBYIOIIME 3HAYCHHsI YPOBHEH TPyHTOBBIX Boa. To ke mokazaHo u Ha puc. 1.
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Taoauna 1
3aBHCHMOCTH YPOBHSI TPYHTOBBIX BOJ OT KO3()pnumeHTa puiIbTpaun

Howepa ysiios 1 2 3 4 5 6 7 8 9 10 11 12 13[ Tlorp

Tountsie sias. YIB 370,00| 369,86 | 369,45| 368,78| 367,83| 366,60 365,10| 363,31 | 361,24| 358,88| 356,23| 353,27| 350,00

Tousie swat. Koop. QUIRT- | o5 0 | 1499 | 7,67 | 500 | 7,67 | 1500 | 2500 | 35,00 | 42,32 | 4500 | 42,32 | 34,99 | 24,99
Boawye. suat. Koag. @mist. | 5) 56 | 1340 | 6,88 | 450 | 6,91 | 13,50 | 22,50 | 31,50 | 38,09 | 40,50 | 38,09 | 31,50 | 22,50 | 10%
Hpu6a. snars. YTB 366,30| 366,17 365,77 365,10| 364,15| 362,90| 361,45| 359,68| 357,63| 355,31| 352,60| 349,73| 346,48| 1%
Boawye. snat. Koag. @mist. | 47 56 | 1050 | 538 | 355 | 540 | 1051 | 17,50 | 24,55 | 20,65 | 31,56 | 29,50 | 24,53 | 17,51 | 30%
Hpuba. sias. YI'B 351,52| 351,38 350,95| 350,38 349,44 348,27 346,87 345,16 343,19 340,89 338,43| 335,59 332,45 5%
Boswtyp. sitas. Kood. PWIRT. | 4350 | 755 | 379 | 2,50 | 379 | 7,60 | 12,59 | 17,48 | 21,18 | 22,50 | 21,19 | 17,50 | 12,55 | 50%
Hpuba. suas. VIB 331,16/ 331,02 330,67/ 330,04| 327,37 326,25| 324,95| 323,35| 321,56| 319,42 318,82 316,18| 313,28| 11%
Boswye. suas. Koop. Guist. | 500 | 25 | 146 | 1 | 148 | 285 | 475 | 665 | 800 | 856 | 804 | 665 | 7,75 | 80%
Hpuba. suas. VIB 314,52 314,38 314,04| 313,46| 312,50 311,65| 310,37 308,80| 307,07| 305,04| 302,81| 300,28| 297,56| 16%
Boamys. anas. Kood. ®wieT- | 26 | 0,15 | 0,08 | 005 | 0,09 | 015 | 025 | 0,35 | 042 | 045 | 043 | 035 | 025 | 100%
Hpuba. suas. VIB 292,36 292,20 291,88| 291,28| 290,56 289,62 288,43| 287,04| 285,38| 283,55| 281,45| 289,09| 276,48| 19%
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