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NMPUMEHEHUE METOLA TPEHO-AHANMU3A [NA NOCTPOEHUA MPAHUL
MAPQYHOIC COCTABA YT TNEN

Bamuciiumy  HeothemeMmuinv  snementom PAUMUHATRHOR pa3BeJKH M paspaboTem
MECTOPOKICHHA [ONS3HBIX HCKONACMEIX HBIACTON FCOMETPHIAIMA HeJp, BKTIOMAIOMAN B cehy
COBOKYHNHOCTE MONERLIX HaOMOJCHHH, HIMEPCHME, BLMHCICHHN W rpaudeckuy NocTpoenyii
TPOBOAMMBIX C LEIBH0 IeOMETPHYECKOTO H3obpakeHua hopm 3ajiexehl, yernosui WX saneramms
MPOCTPaHCTBEHHOTO pacHpeAe/ieHHs CBOHCTE NOMEIHOTO HCKOMAEMOro H NpOTEccOB, KOTOphE
NPOHCXO/AT B HeJpax

Hna  rpadmriccxoro MOJC/MpOBAHHA MMOKalaTencit CBOHCTE mofdeiHoro HCKOTaeMoro,
PACTIPEICIICHHE KOTOPEIX He ABAAETCS MOCTONHHBIM 1O MoGoMY HANPABICHHIO, HCTIOMKIYIOTCH Tak
HasbIBaeMBIE HOBEPXHOCTH ToOMOrpadHUCCKOro MopagKa, Mo KOTOPLIMH NOHHMAKOT TOBEPXHOCTH
HCMPABHILHOTO BH Ja, HE HMCHOIIHE ONpeIeIcHHOTO FEOMCTPHYICCKOTO 3aKOHa croero ofpazoBanus,
K HHM ormHOcaTes kak duzmveckwu CYMECTBYIOMIHE MOBEPKHOCTH, TaK H YCIOBHBIE (CKpBITEIR)
NOBSPXHOCTH.

I'eoMeTpHIalMA KavcCTREHHRIX nokasaTenmeit VrieH NO3BONAET B HATTATHOIN opme
OXapakTCpH30BaTk 3aKOHOMCPHOCTH pachpe/eleHHs KilaccHGHKAHOHHEIX MoKazaTeneH Mapku
YIig M CTENCHE HX H3MeHYMHBOCTH. IIpH reoMeTpH3alMK KadeoTREHHLD nokazarenedt yriei oguod
W3 OCHOBHBIX 3aliay ABMACTCA YCTAHOBICHHE OJHOPOJNEIX IMOmMANcH wu NOCTPOCHHE IpaHKi
Mapo4¥HOro COcTaBa YTJICH, :

Jnd nmocTpoenna rpammm MapouHoro cocraea VIICH NPHMEHHM METOJ TPCHI-aHATH3A, B
KOTOpOM SAKOHOMCDHOCTH (TPEH[b) H3MEHCHHA KlaccHPHKAUHONHBIX MOKazaTeied MapkH VI
BRUIBIAIOTCA MYTEM CIIIaXHBAHHA MM aNNpOKCHMAIHHA JAHHLIX ONpOGOBAHHS. Hpu 31oMm cxpriThie
TonorpaHuccKHe MOBEPXHOCTH KIACCHPHKALMONNEY [TOKaaTeeli MAPKH VT4, CpaBHUBANOTCH
MATCMaTHHECKHMH NOBSPXHOCTAMH, (JOPMBI KOTOPHIX 3afal0TCA paziHYHbIMM MaTeMalTHYSCKHMH
YPABHEHHAMH. ANNPORCHMHPYIOIHE MaTcMaTHYSCKHE MOBEPXHOCTH MOKa3arcieHd Mapky VI
OMHCHIBAFOTCA MOMHHOMaMK BHIa [1, 2, 3]
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rae Z — 3nadenne KiaccHpHKaHOHHOrO MoKasaTe s MapKH B TOYke onpoSopaHus,

X, Y — KOOpAMHATH TO4EK ONpoGORAHKY;
am — Ko3pHIHEHTH noIHHOMa:
m — CTENEHb MOTHHOMA.

Metoa nmomumoMmantuoro NOCTPOCHHA  MATCMATHYCCKHX  Mogemeii MOBepyNHOCTeH
CTANIKHEAETCA ¢ NPobiaeMOll onpedc/IcHHs ONTHMATBHOR CTEIICHH ONHCHBAIMHY MOIHHOMOR, Tak
Kak He Beerda Ooflee BHICOKA® CTeMeHbL TNONMHOMa naeT NOJIOKATEILHEIH - pesyabTar. O
YBCTHUCHACM CTEHCHH MOMMHOMA HE TOMLKO YCTOKHAETCH caMa NOBEPXHOCTE, HO H VCHITHBaeTCS
BIHAHHE CIOYYaHHBEIX KoNcOaHHA CBORCTR, 4YTO ModkeT OTPHUATENLHO CKA3ATHCH Ha HAJCHHOCTH
ANMpOKCHMAIIHH.

Ha pHC. 1. B kauecTre MOATBCPAICHHA BHINECKASAHHOTD, MOKATAHE TPaHHIEL Mapoi VIS
H, I u I' no nmacty 13 maxta «l IpHBOILHANCKaR», MOCTPOEHHBIE MO ToOMIMHE INACTHYECKOrD
ClI0d ¥ Ha OCHOBAHHH [JAHHEIX TCodo0THYECKOH PasBeIKH II/1acTa H ¢ HOoMOIEIO MOAHHOMOR
PazyTHYHBIX CTCMCHEN METOAOM TPEH,I~AHATTH A,
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lMpuMeHeHve TpeHA-aHaNU3a ANR NOCTPOSHUR MPaHML, cocTasa Yrnew

TTommoM BTOpOl cTelieHR TTomunom TpeTeit crenens

O T = — —— S —— e T S

o zasnemm reonoriicerol paseeiru

Puc. 1. Peayneratsl os1poeHns rpaBni Mapok yris mo maaety 13 max s« IpasoasHaHckam

Kak pugmo w3 pre. 1, 8 paccMaTpHBaeMoM cilyMac MPH NOCTPOCHHH TPAHHI[ PA2THYHE
MapoK YI7id HaHOOABIIVIO CXOANMOCTE € PE3yILTATAME I'COMOrHYECKoll PUREIKH HMEIOT TPaHHIEE
MapOK VI, NOCTPOSHHLIE ¢ NOMOWILI onHeHEBatomux nomEoMoB 11 # 11 crenenefi. a He Sonee
BHICOKOH V cTencHH.

C  uembio YCTAHOBNCHHS ONTHMANLHON CTCNCHH ONMCHBAIONIHX NOMMHOMOE TPE
NOCTPOSHHH FPAHHIl MApOMHOIO COCTaBa Yriel METOAOM  TpeHj-aHamu3a  ObUT IpOM3BejeH
CPaBHHTCILHBIE = AHANKI  PASIHYHBIY  MaTcMaTHMECKHMN — NOBEpXHOCTEH  ¢o CKDLITEIMA
ToNorpapHYCCKUMI NOBEPXHOCTAMH, NOCTPOCHHLIMH N0 JAHABIM TEOIOTHYCCKON Pa3Be IKH.

e mpoBcicHus aManmza OBIM HCOTOTBIOBAHH  JaHHBE oNpoDOBAHHY KadecTHEHHOTD
cocTaBa YT MO JIeBATH nnactam Jedcreyronmx mwaxr Honbacca. Tlpn nocTpocHHH rpanmig
MapodHOTO COCTARA YITIE HONONK30BATHCE COASOYIOIIHE OCHOBHBIE KiaccHOHKAUHOHHEIME
[apaMeTpaMi Mapku VI

— ope/IHH MoKalaTelk OTpaKEeHHA BUTPpHHKRTA, RO (%0)

— BRIXOA NeTy4Hx semects, Vdaf (%),

— TOJIMHA IUIACTHECCKOTO S0, ¥ (MM):

—ungexc Pora, RI (ex):

= Tennora cropaaug, Qsdaf (M ITs/sr).

CooTBeTCTBHE ANNPOKCHMHPYIONMETO NOIHHOMA CKPHTOR Tonorpadsdeckoll MoBepXHOCTH,

HDET]}UEHHGE 0 JAaHHBIM GHPDEOBEHHH, K MaTeMaTHUcCKOH MOBEPXHOCTH OLCHHBAIOCE METOOOM
HAHMEHBIIEX KRaTDATOR.

- 2
z {Zlurm = z-gnh J == miﬂ:
= (2)

TAe Zjyem — IHAYCHHC KiIacCHPHKALWOHHOTO MOKA3aTeNd MAapKW VI, onpejcicHHoe 0o
AaHHEM ONMpOGOBAAHA B 1= TO TOUKE;

Zigwy— BEMHCICHHOC  3HAMCHME  KIACCHPHKALMOHHOTO  MOKA3aTeld  MapkH VIS
AMMPOKCHMHEPYHONISH TOREPXHOCTH B B 1= TOH Touke onpoboBaHHd.
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MNpuMeHeHWe TPEHA-aHaNK3a ANA NOCTPOEHWA MPaHuL CocTasa yrnei

B 1abn | 2718 pasnriHeX MaxTollacTos NPUBEJeHE Pely/ILTATH CPAaBHHTENRHOTO aNalmaa
MATCMATHHECKHX TOBSPXHOCTEH, ONMCAHHBIX TOIHHOMAMH PaiTHYHEX CTCNEHSH, CO CKPLITLIME
TonorpadHIECKHMHE MOBEPXHOCTAMHA. KOTOphE OLUM MOCTPOSHH Mo JaHHBIM  onpoBomaHus
yromensiX maacToB. IlpH MOCTPOEHWH TpaHHIL MapoOYHOIO COCTABA YINIA N0  OTACTBHEMM
Ka4co TREHHEIM HORE3STSIAM HONMONBIOBATMHCE paimidiite obbeMil BHOOpOK, NpeacTaBlieHAHE B
Tabn. | BenWMHHOR n.

B wadecTBe xpuHTepHCE BRIDOpA CTSNCHM TNOMHHOMA animpokcHMHpyIomelt (GrvHEIMR
HCMOMLI0BATHCE X0 QHIHCHT KOPPENAUHK H IHCISPCHA.

Tabn 1. PeswakTarsl CpapHHTEIEHOTO AHATHIA MATEMATHUSCKHX NOBCPXHOCTEH. ONWCANHARS TOMHHOMAMM
paINEHEY CTENEHCH

CTchcHb NOMMHOME

1T I IV

1 P 3 4 5
kact [y waxra "Hennosckan DiyGoran”

Tlokasares

R, n=16, cpegiee snavenne 1,85%

KoshduuneAT Koppeismas 0,91 0.96 (.99 0,99

Hecnepons 0,08 .06 002 002
I n=130, cpeanes snaycrme 15,1 %

Koo HIHeHT KOppe ImHil 0,58 (.58 .61 61

Muctiepcrs 276 273 167 267

¥ n=T77, cpeanes suaierns T My

KoadebimucaT Eoppe i 0,57 a7 1,71 .71

W 511 4,84 4.58 4.54
: RI, n=19 cpenrce tHaveRHe 6 SAMHHLL

| KoadbmunenT koppeiamm .68 ; 0,71 0,84 0,85

- ncnepcia 6.79 6,48 5.08 6,79

MAacT hr maxta Ne13 "Guc”

T n=72, ¢peftes suaqcunc 20, 7%

Koahd@IIHENT Koppe1ammin 0,61 | 0).63 063 0.63
Hpcnepens 146 i 1,43 1.2 122
¥. n=33, cpenmes aHaueHHe 13,2 Mm
Koaduhrument Eoppetaminn (.55 0,59 0,59 0,39
Jucnepens 3.23 2,98 2,84 2.80
et ke maxrs "Topmax-95"
P n-52 cpeguee anauenme 22.1%
KoapdauneHt Koppeiing 0.61 0,62 0,64 0,65
Hecnepens 1.81 1,92 1.90 1.96
¥, n=18 cpemmes sHavere 141 nout
KoadhHIMCHT ROPPCTIIEK Bl L dl 0,44 AR | D4R 0,48
Jlscnepens | 307 2,95 265 265
WARCT IJ‘! maxra "Raminonckas Bocrouman "
P n 72, cpeauce sHaucnne 22.5%
KoadhuitHeNT KoppeTamin 0. &6 .66 0,67 0.67
Huciepons 1.45 1,42 1.31 1,28
¥, n=35, opeliHee sHadcHKe 174 v
KosbbunneHT KoppeIgnmuy 0,67 0,67 0,68 0,69
Jlmcnepens il6 337 3,00 2,20

nraet d; vaactok "Kpacuoapvelicknil Janagmnii Ne 2-3"

R, o=103; cpeance anaveune 1,40%

EoadbRIIHecHT KoppCINITHN C 0,79 [ 0,79 0,79
Hucnepens 0,12 0,10 0,11 0,10
R-pacs, n=595, cpsayee snagense | 30% _
HoshdBEumenT Koppe : 0,75 D75 0,75 0.75
IImcnepens 0,07 0,06 (.06 01,06
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MpUMEHEHUE TPEHA-aHaNK3a AN NOCTPORHUS MPaHuL cocTasa yrrsa

Brisogn:

1. [TocTpocnue rpaHul MapoyHOTO cocTaBa YTAell ¢ J0CTATOUHON CTCHCHEIO HagcHHoCTE
MOJKHO HMPOH3BOIUTE McTOAOM TPEHI-aHANM3A. B KOTOPOM 33KOHOMCPHOCTH (TpeHak) H3MeHeEsT
KIaCCHPHKAUMONHLIX MOKazaTelNe MapKH  YITS  BBMBASIOTCH WYTeM CIIAKHBAHHA HIH
ANNPOKCHMALHH JANHEX onpofoBaHus.

2. VpenwieHHe CTENEHM NONHHOMA ANHPOKCHMHDPYIOMEH MaTeMaTHMeoKod MOBEPXHOCTE
MOKa3aTelned MAPKH VIlA He IOBBIMACT HAJSKHOCTE ANPOKCHMAIIHH. '

3.1lps nmocTpocHse TrpaHHI  MapoYHOIO cocTaBa yricii MeTOJoM  TpeH[-aHATHIS
eneco00paIno HCMoILI0BATE ONEckBarone nonuHome 11 1 111 crenenei.
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