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MoandunupoBaHHBIN aJIrOPUTM “MMHUTAUN OTXKUTra”, pealn3oBaHHBIA B mporpamme DAMMINY,
no3BoJisieT nostydatb 10—15 pa3nuuHbIX Mozesiei HAHOYACTUIIbI, TPUOJIMKAIOIIMX JAaHHBIE MAJIOYTJIOBO-
rO PEHTTeHOBCKOTO paccessHuss. OCHOBOI MeToa SIBJISIETCS] PEXUM TTepeMeKalolINXCsl BECOBBIX KOA(h-
bULIMEeHTOB 1ieeBOoi (DYHKIIMU, B KOTOPOM OaJlaHCUPYIOTCS BKJIanbl OT MITpadHBIX KO3(DHUILIMEHTOB,
OTBEYAIOIIMX 32 PEATUCTUYHOCTh MOJEU, U BKJIAJ OT HEBSI3KM MEXIY 3KCIIEPUMEHTANIbHON U MOJIEJb-
HOIi KpuBBIMU paccesiHus. MccienoBaHo BIMsIHYE IITyMa Ha KPUBBIX paccesiHUSI Ha Ka4eCTBO BOCCTAHOB-
JICHUSI TpeXMEepPHOU (OpMBI CIIMpasiv, a TakKe MPOBENEHO CpaBHEHME PEe3yIbTAaTOB C IMOJyYeHHBIMH
CTaHIapTHBIMU ITporpaMMaMu. MeToa TpOTECTUPOBAH Ha MOJICJIbHBIX TAHHBIX, CBOOOAHBIX OT IITyMa U C
HaJIOXXEHHWEM ITyaCCOHOBCKOTO IITyMa Ha MpUMepe CIUPaIbHON YaCTUIIBI C TOJIIIMHOM BUTKOB, COTIOCTa-
BUMOI C XapaKTEepHBIM pa3MepoM ITPOCTpaHCTBA MeXIy HUMU. [IpoBeneH cpaBHUTEIbHBIN aHAJIU3 BOC-
CTaHOBJIEHHBIX Moaeieit ¢ 3D-dopmamMu, MOTy4IeHHBIMHU aJTOPUTMaMU “MUMHUTALUM OTKMUra” B CTaH-
IAapTHOM peXrme paboThI.
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BBEAEHWE

MarnoyrioBoe peHTreHoBcKoe paccesiHue (MYPP)
SIBJISIETCSI MOIITHBIM SKCHEPUMEHTAILHBIM METOIOM,
MO3BOJISIONIMM U3y4aTh CTPYKTYPY U AMHAMUKY MaK-
POMOJIEKYJI, HAHOYACTHII, ITOJMMEPHBIX COEAUHE-
HUIi, ITOPUCTHIX MaTepuaJoB B Maciutabe oT 1 mo
200 am. MYPP nosBossieT n3BiekaTb MTHPOPMaAINIO
0 pa3Mepe, hopMe, OpUEeHTALIMN U B3aUMOECCTBUN
CTPYKTYPHBIX 3JIeMEeHTOB HaHoudacTtul [1]. ITowmck
3D-dopMbI YaCTHUIIBI B CJIydae MOHOIUCIIEPCHOM CH-
CTEMBbI ITPOBOJIUTCS 10 OMHOMEPHBIM JaHHBIM MYPP,
M3MEPEHHBIM B OTPaHUYEHHOM yIJIOBOM IMAaIla30HE.
OTcroa BBRITEKAIOT TaKMe MpoO0IeMbl, KaK HEOTHO-
3HAYHOCTb onpeAesieHUs (popMbl U 1j1oXast 00yCI0B-
JIECHHOCTh 3aJa4M IToucKa pelleHus. B HacTosimii
MOMEHT JIOCTYITHbI pa3jIUuvHbIe ITyTU PEIeHUs JaH-
HBIX TIpo0OsieM. B ciiydae ncnoab30BaHUSI METOIA CITY-
YalfHOTO ITOMCKA MOXHO pellaTh 3a1avy JeCATKU pa3
MIpU OMHMX M TeX K€ HavyaJbHBIX YCIOBUSIX U KJlacTe-
PU3UPOBATH PE3YIBTATHI IO CXOKUM MPU3HAKAM, KaK
9TO Aenaet, HanpumMep, nporpamma DAMCLUST [2].

s nmoucka GopMbl 4acTULIbI PaCIpPOCTPaHEH-
HBIM SIBIISIETCSI METOH, “MMHTALIMM OTKura” [3], KO-
TOpBI peanu3oBaH B nmporpamMme DAMMIN [4], a
TakKe B ee mIyookoit Momudpukauuu DAMMIF [5],
OT/IMYAIOLIEICS TEM, YTO MaKCUMAaJIbHBIM pa3Mep Ya-
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CTULIbI HE OTPAaHUYMBAETCSI MPU TOUCKE U TPEXMep-
Hasl ceTKa MOJIEJIU SIBJISIETCSI IMHAMUYeCKO# BeTN4u-
Hoii. CyluecTBYIOT W ApYyrue MOAXONbI, HarpuMmep
B [6, 7] ucnonb3oBaHa aIlIpoKCHUMalus chepuye-
CKMMU FapMOHUKaMU, KOTOpasi B HEKOTOPbIX CilyYya-
SIX MOXKET 00eCceuynTh OMHO3HAYHOCTh BOCCTAHOBJIE-
HUs1 (popMbl [7], eCau YUCI0 He3aBUCUMBbIX apaMeT-
poB, omnuckiBaloIux GopMy, HeBeauko (8—10) u
OosiblIe YMcIia LIEHHOHOBCKUX KaHaIoOB Ny, (N, =
= SmaxPmax/T> TIE Spyax — MAKCUMAJIBHBIN MOMYJIb BEK-
Topa paccesiHus, D,,,, — MaKCUMaJIbHbII pa3Mep ya-
crutibl [8]). Tlpu 3TOM 4YHCIO YIJIOBBIX OTCUETOB
JIOJIKHO OBITh HE MEHBIIIe Ynciia mapamMeTpoB. OgHa-
KO B peajibHbIX JTaHHBIX U3-3a HAINYUS IIIYMOB MPO-
0JeMa OOJHO3HAYHOCTH BO3HMKaeT cHoBa [7]. B [9]
METOIOM MTEPATUBHOIO MOMCKa CTPYKTYPHbBIX (pak-
TOPOB BbIYMCJIEHA 3JIEKTPOHHASI IUIOTHOCTD Pa3iny-
HBIX OMOJI0TMYeCKMX MakpoMoJiekyi. B [10] ucrnoJib-
30BajJid METONl MAIIMHHOTO OOy4YeHUsI Ha 3KCIIepU-
MEHTaJIbHBIX JaHHBIX MYPP m aBTOKOIMpPOBIINK
3D-mMmoneneit 0eKoB, OOYYEeHHBIN CXHMAaTh WH-
dopmanuio o popme yacTUllbl B BeKTOphI 200-Mep-
HOTO MPOCTPAHCTBA, KOTOPbIe ONTUMUIUPYIOTCS C
HUCMOJb30BAHUEM T€HETUUYECKUX AJITOPUTMOB IS
noctpoeHus 3D-Mopmesneit, mpuOJIMKAOIINX JTaH-
Heie MYPP.
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HecMmoTpst Ha pa3HOOOpa3ue METOI0B BOCCTAHOB-
JneHust 3D-popMbl HaHOYACTULL O JaHHBIM MYPP,
npo0OJjieMy HEOOHO3HAYHOCTU peIIeHU ymaeTcs
OrpaHNYNTh, & B HEKOTOPHIX CIIydasX PELIUTh IIyTeM
MHOT'OKpPaTHOTO 3aIlycKa aJITOPUTMOB CO CIy4yaiiHbI-
MU CTapTOBBIMU MapaMeTpaMu Monaenau. Padora [11]
MOCBSIIIEHA aJITOPUTMY ITIOMCKA ITOCIEA0BATEIHLHOIO
ornpenesieHUsT Habopa moaeneit (PopMbl YACTUIIBI C
OIHOW CTapTOBOW ciy4yaifHO Monenu. B aTom ciy-
Jae MOTU(UIIPOBAHHBINA PeXXUM paOOThI AITOPUTMA
“UMMTALIMU OTXKMIA” TO3BOJISIET IMEPUOAMYECKU Ba-
pbUpPOBaTh ITapaMeTPhI IIPOLECAYPHI ITONCKA TAKUM 00-
pa3oM, 94TOOBI TOCAeHOBATENBLHO MOayInTh 10—15 110-
TeHIMAJIbHO Pa3JIMYHbIX MOJEJIeii, COOTBETCTBYIO-
IIUX Pa3IUYHbIM JIOKAJIbHBIM MUHUMYMaM lieJIeBOit
¢dyHKIIMM, BKJIIOYaIOLIei B ce0s1 HEBSI3KY MEXY DKC-
NEePUMEHTAJbHON U TEOPETUYECKOM KPHUBBIMMU pac-
CesTHUsI U cJlaracMble, 00ecIieurMBaloOIe KOMITaKT-
HOCTb 1 CBSI3HOCTb Moaenu. Haxonumbie (popMbl ya-
CTHUII HEPEIKO CUJIBHO 3aBUCST OT OajlaHca BKJIAIOB
IITpaHBIX YWICHOB M, HECMOTPS Ha OJIM3KUE 3HAUYC-
HUSI KpUTEPHUS KaueCTBa ITOATOHKM K JaHHBIM, MOTYT
B CUJIy MaTeMaTU4eCKOU HEOMHO3HAYHOCTU pelle-
HUSI 3HAYUTEIBHO pa3jinyarhbcs. Takoe 41Ciao Moje-
JIeli HeoOXOmMMO TIOyJaTh IJIsi TOTO, YTOOBI Oblia
BO3MOXHOCTb BEIOMPATh U3 HUX T€, KOTOPble HAu0O0-
Jiee COOTBETCTBYIOT peajibHOiI (popMe YacTULIBI I10
JIPYTrMM KOCBEHHBIM JaHHBIM. OIHAKO 1M3-32 HOBU3-
HbI METOJIa UMEETCS PsiA TPEOYIOIIMX TOMOJIHUTEIb-
HOTIO UCCJICIOBAaHMS BOIIPOCOB, TAKUX KaK MH(MOpMa-
1Sl 00 ONTHUMAJbHOM 3HAYeHUM agallTUPOBAHHBIX
rnapaMeTpoB U O NMPUMEHEHUM MeToia sl IMoucKa
CJIOXXHBIX (pOpM YaCTULI, HAIIpUMEP, UMCIOIINX BbI-
COKYIO CTEIIEHb aHM30METPUU C IIponopUusiMu 1 : 5—
1:10. OrMeTum, yTo B [ 12] yacTMYHO OBLI pellIeH BO-
IIPOC HAXOXICHUS ONTUMAaJbHBIX 3HAYCHUII ITapa-
METPOB MOIU(MUIIMPOBAHHOIO AJITOPUTMA “UMUTALIIN
OTKMra”, TaKMX KakK YMCJIO IIEHHOHOBCKMX KaHaJIOB
U CTEIIEHb BECOBOI (DyHKIIMHU, HAa KOTOPYIO B3BEIIIM-
BaeTcs KpUBas pacCesTHUS, IJISI CIIUPATbHBIX CTPYKTYP.

Hacrosas pabota mocBsiiiieHa CpaBHUTETbHOMY
aHanm3y moaudunupoBanHoro (DAMMINY [11]) u
CTaHIAPTHOTO AJITOPUTMOB “MMUTALIAM OTXKHUTA”
(DAMMIN nu DAMMIF) Ha mpuMmepe TpexBUTKO-
BOM CIIMpPaJIU C TOJIIWHOW BUTKOB, COITOCTABUMOM C
XapaKTepHBIM pa3MepoM IIPOCTPaHCTBA MEXIY HU-
MU, a UMEHHO PacCTOSTHUEM MEXIy BUTKAMU U BHYT-
pPEHHUM OHaMeTpoM. Takasi TeoOMeTpHUsT YCIIOXHSIET
BOCCTaHOBJICHUE TPEXMEPHOM (DOPMBI, UTO JIeJIaeT €€
MpUBJIEKATEeILHON IS MccaeaoBaHus. Takke pac-
CMOTPEHO BIIMSIHUE YPOBHSI CTaTUCTUYECKOIO IITyMa
B maHHbIX MYPP Ha pexkoHcTpykuumo 3D-dopMbl
CTIMpaJIu.

MOJUD®ULIMPOBAHHLIN AJITOPUTM
“UMUTALNN OTKUTA”

®dopma vactuupl B mporpamme DAMMIN u ee
MoIuMUKaLMSIX TPEACTABISETCS B BUMIE TJIOTHO yna-

I'PUTOPLEB u np.

KOBaHHBIX OJTHOPOMHBIX IIAPUKOB, Pa3MEIIeHHBIX B
y37aX TeKcaroHajlbHOM yIlaKOoBKHU. TeopeTuueckasi
KpHUBasli paccesiHUsI PacCUUTHIBACTCS IO (opmyJie
JleOas:
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WHTEHCUBHOCTD pacCesSTHUS OTHUM ITapukoMm [1]:
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CKOro armapata chepuuyecKux rapMOHUK, B PsI 110

KOTOPBIM packKjianbiBaeTcs ammuiutyga (2) mo 20—

50 HOMepa TapMOHUKM [4].

71 cTapTOBOM MOJIEN paCCUYNTHIBAETCS 1IeJIeBast
¢GyHKIIMS OT BEKTOpa IapaMeTpoB X:

@(X) = WRR+WDPD +WLPL +WCPC +...,

e w; — BecoBble kKoaddulmenTsl, Pp, P;, Po —
mTpadsl, OTBEYAIOIIME COOTBETCTBEHHO 3a Pa3phIB-
HOCTb, PBIXJIOCTh YaCTHUILILI M OTKJIOHEHE LIEHTpa TSI~
JKECTH YaCTHUIILI OT LIEHTPA 00JIaCTH ITOMcKa, R — 3Ha-
YEHUE HEBA3KU MEXKIY SKCHepVIMCHTaJ'[bHOﬁ U TECO-
pETUYECKOI KPUBBIMU PaCCETHUSI:
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LeneBas pyHKOINSI MUHUMU3UPYETCS C TTOMOIIIBIO
aJlropuT™Ma “UMUTALIUU OTXKUTa” B peXUMeE TIepemMe-
JKAKOILIMUXCSl BECOBBIX KO(MOUILIMEHTOB, YTO U COCTaB-
JISIET OCHOBY MOAM(UKAIMKM ajaropurMa (ImoapoOHee
B [11]). B aTOM pexume nmocie 1OCTUKEHUSI MUHUMY -
Ma IieJIeBoi (pyHKIIMK BeCOBBIe KO3 MUIIMEHTHI Me-
HSIIOTCS TaK, YTOOBI HA HEYETHBIX UTEPALIMSIX ITPE0O-
Jlagajga MUHUMM3ALUs HEBSI3KU (2), a HA YETHBIX —
MUHUMM3ALMS BKJaga MTpadHbIX YWieHOB. Takum
o0pa3oM, mociae Kaxkaoil TeMIlepaTypHOil nTepalumn
penbed LeneBoil (PYHKLUUM MEHSIETCsS, U TeKyllee
3HaueHue BeKTopa X COOTBETCTBYET HEHYJEBOMY
rpaaiveHTy 1ieaeBoii (DYHKIIMU, YTO IPOBOLIUMPYET
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IMOMCK HOBOro MuHUMyMa. K ¢puHanpHOI ntepamumn
reHepupyeTcst aHcamoOsp u3 10—15 Mmoneneil ¢ Hau-
MCHBIINMU 3HAYCHUSIMU 11eJIEBOI (PyHKIIMY IIPU HE-
KOTOpPOIf KOMOWHAIINM BECOBBIX KO3((PUIIMEHTOB,
KaXIyI0 U3 KOTOPBIX MOXHO pacCMaTpUBaTh KakK MC-
KOMYIO.

B naHHoIi paboTe HayallbHbI€ 3HAYEHUS BECOBBIX
K03 pUIMeHTOB Opaiv clieayIolme: Bec mrpada 3a
paspbIBHOCTb Wy — 7.5 X 10™4—1.5 X 1072, Bec wTpa-
(a 3a peixitoctb w;, — 6.0 X 1073—6.0 X 10~2. CreneHb
BecoBoll pyHKkumu n = 1.5, 2.0. JaHHbIe 3HAYEHUS
JiexaT B IMarna3oHe ONTUMaJIbHbIX 3HAYEHUI, KOTO-
DBl ObLT MOJIyYeH OTIBITHBIM ITyTEM, & TAKXKE SIBJISIET-
cs pe3ynbraToM ucciaemoBanus [12]. OcranbpHbIe Ha-
paMeTpbl IpOLEAYpPbl IIOMCKa YCTAaHOBJICHBI IIO
YMOJTYAHUIO, OTIPE/IeJIEHHbIEC OTIBITHBIM ITyTEM Ha Ha-
yaJlbHOM 3Tane moaudukaluu aaroput™Ma. B kaue-
CTBE YAaCTUIIBI CO CIIOXKHOI (hOopMoOii BEIOpaHa KPyTro-
Basl CIIMpaJib U3 TPEX BUTKOB C 3aKPYTJIEHHBIMU KOH-
namu. [TapameTpsl Mogenu cieayromye: mar — 55 A,
BbICOTA — 165 A, BHEIIHMIT M BHYTPEHHUI INAMETPbI —
100 1 40 A, TommuumHa BuTKa crimpanu — 30 A, paguyc
mapukoB — 2.2 A. MIHTEHCHBHOCTb pPAacCesiHUSI OT
Mojier Oblta paccuuTaHa 1o popmyie (1) 1 B3sTa B
KauyecTBe 3KCIEPUMEHTAJIbHOI Ha YIJIOBOM J1IMarna3o-
HE, COOTBETCTBYIOIIIEM YMCJY IEHHOHOBCKUX KaHa-
JIOB Ny, = 28. IllymM Ha MHTEHCUBHOCTb HaKJIadbIBaIN
B BUJ¢ KOMOMHAIIMK TayCCOBCKOTO U MMyaCCOHOBCKO-
ro IIyMOB coIjIacHO ajroputMawm [13, 14], uro coot-
BETCTBYET CUCTEMAaM PErMCTpalvMy O0JIbIIUHCTBA UC-
MOJIb3YEMbIX PEHTT€HOBCKUX AETEKTOPOB. s rayc-
COBCKOTO IITyMa, MOJEJIIUPYIOIIETO IITyMBI CUCTEMBI
peructpanuu, gucriepcus o6oia 6 = 0.5% (0oTH.), Wi
nmyaccoHoBckoro — 1, 3, 5%. Ilpu sTOM comiacHo
kputepuio dapouHa—Batcona [15, 16] (xoTopsiii
okaszajcs paBHbIM 1.9, 2.0, 1.95 COOTBETCTBEHHO) MO~
CJIeI0BATEIbHOCTh IMOJIyYEHHBIX 3HAYEHUM IIYMOB
SIBJISIETCS Cy4allHOW C BEpOSITHOCTbIO HE MeEHee
98%. KauecTBO PEKOHCTPYKLIMN MOJENIN OLEHUBAIN
¢ nomouibio kputepusi NSD (normalized spatial dis-
crepancy) [17], KoTM4eCTBEHHO OTPaXKaloIIeTro CXO/I-
CTBO JIBYX CTPYKTYPHbBIX MOJIEJIEN, TpeIBAPUTEIBLHO
BbIpABHEHHBIX MeXAy co00ii M0 MUHUMAJIbHOMY
CpelHeKBaApaTUYHOMY PACCTOSIHUIO (B MIeaTIbHOM
ciyqae NSD = 0, mpu NOJIHOM HECOOTBETCTBUM
NSD > 1). B nanHoii paboTe CXOACTBO OLIEHUBAJIU
MEXIy TEOPETUYECKOU U BOCCTAHOBJIEHHOI criMpa-
Jgamu. Cpeay ceMu pellieHU, MOayYeHHBIX C TOMO-
1mblo mporpaMmbel DAMMINY, BeIOMpanioch TO, KO-
TOpoe uMeeT HauJyullee 3HaueHue NSD.

PE3VJIBTATBI 1 UX OBCYXIEHHWE

DranoHHoe 3HaueHre NSD He paBHO HYIIIO, TIO-
CKOJIbKY paJMyChl IIAPUKOB TEOPETUUYECKOI U BOC-
CTaHOBJIEHHOI cniupaieii paznuyatoTcsi. TeopeTuue-
cKast KprBasi ObllTa pacCUMTaHa OT MOJIENIN, COAepKa-
weit 7800 mapukoB pagmycom 2.2 A, Toraa Kak npu

KPUCTAJIJIOTPA®US Ne 6

TOM 68 2023

BOCCTaHOBJIEHUM (hPOPMBI CIMPAIM METOIOM UMUTA-
LIMM OTXHWra paauyc lapyukKa BbIOUpascs paBHbIM
3.5A. DTo CBSI3aHO C TeM, YTO WCIOJIb30BAHUE
CJIUIIKOM OOJIBIIIOTO YKMcia IIapUKOB Majioro paauny-
ca MPUBOJIUT HE TOJBKO K CYIIIECTBEHHOMY YBeIUYe-
HHUIO BPEMEHHU TOMUCKa, HO U K YBEJIMYEHUIO YMUCIa
JIOKQJIbHBIX MUHUMYMOB, T.€. K YBEJIWUYEHUIO Yuciia
BapuaHTOB pelleHuil. B naHHOII paboTe 3TaloHHOE
3HauyeHrue NSD MexXxay TOYHBIMU MOACISIMU CIIUpa-
Jeit (¢ pamrycoM mapukos 2.2 u 3.5 A) cocrassier
0.4504. Ha puc. 1 npencrasieHbl TpadrKu 3aBUCH-
MoOCTU 3HauYeHuit NSD oT ypoBHSI ITyaCCOHOBCKOTO
myma Jjsi Crivpalieii, peKOHCTPYUPOBAHHBIX TPU
pa3IMYHBIX MMapaMeTpax ajJropuTMa: Bece 1Tpadon
3a Pa3pbIBHOCTb U PBIXJIOCTb, & TAKXKE CTETEHSIX Be-
coBoii pyHkumu W(s). BuagHo, yro nobasieHue my-
Ma mpu J1000M U3 3aaHHBIX YPOBHEN MOBBIIIAET
3HaueHue NSD (3a MCKIIOUYEHUEM OTAEJbHBIX TO-
yek), T.e. peleHus yxyauaoTtcs. OIHaKo Mpu oTpe-
JIeJIEeHHbIX 3HadYeHus1X BecoB mTpadoB NSD nocta-
TOYHO OJIMBKO K TeopeThdyeckomy (KpuBasi 3 mpu
ypoBHe 11yma 1% Ha puc. 1a v Kpussble 4, 1 Ipu ypoB-
He myma 1 u 3% cooTBeTCTBEHHO Ha puc. 16). Takoe
HEOMHO3HAYHOE CJIEICTBUE HAJIIOXEHUS IIyMa O00b-
SICHSIETCSl TeM, UTO IIIYM, C OAHOI CTOPOHbI, MOXET
MPUBOAUTh K CMELICHUIO MaTEMaTUUYECKOTO OXUIa-
HUSI pellieHusl, C APYToii — paciupsieT KOpUaop Mpu-
ONMVKEHUSI TEOpETUYECKON KPUBOU paccessHusT K
5KCIIEPUMEHTATBbHOM, YTO, BO3MOXHO, CIJIa)KMBAaeT
npodniIb 11eeBOM (PYyHKIINU 1 00JIETIAET ITONCK TJIO-
OanbHOro 3kcrpemyma. I[lpu aToM nuamna3oH BO3-
MOXHBIX pellIeHUI MOKPbIBAET UCTUHHOE pellieHNe,
K KOTOPOMY aJITOPUTM BCE €1le MOXKET MPUOIU3UTh-
cs. Ha puc. 2 mis cpaBHeHMs TIoKa3aHbl 3HAYEHUSI
NSD mopeneii, MoJydeHHBIX C TIOMOIIbIO TPpOTpaMM
DAMMIN n DAMMIF ¢ mapamerpamMu o ymoaJa-
Huto (wp, = w;, = 0.003, W~ s*uw,=0,w, =0.01,
W ~ s~* coorBeTcTBeHHO). i1 DAMMINY nokasa-
Hbl 3HAYEHWUSI, YCPEAHEHHbIC IO BCEM pPEIIEHUSIM,
MpUBeAeHHBIM Ha puc. 1. OyeBuUAHO, YTO MOAUDU-
LIMPOBAaHHBINM aJTOPUTM CIIPaBJSIETCSI C BOCCTAHOB-
JIeHWeM JAaHHOM cHupaayd HaMHOTO JIydlle, 4eM
CTaHIapTHBIC MporpaMMbl. Ha puc. 3 moka3aHbI Hau-
JIydIllie BOCCTAHOBJIEHHbIE MOJEIN CPEAN MOTYUYEH-
HBbIX MIPU Pa3HbIX YPOBHSX llIyMa C MOMOIIIbIO TTPO-
rpamm DAMMIN u DAMMIF, a Takke HautydInie
BOCCTaHOBJIEHMSI C TIOMOILBIO TporpaMmMbl DAMMINV
JUJISI KaxK10oro ypoBHsI irymMa. COOTBETCTBYIOLIINE KPU-
Bble paccesiHUsI (TeopeTuyeckass U MOMACIbHBIC)
oTtoOpaxeHbI Ha puc. 4. HecMoTpst Ha xopoliiee cooT-
BETCTBUE KPUBBIX PACCESIHUSI, PACCUUTAHHBIX C TO-
Moo iporpaMM DAMMIN (R, = 3.61 X 1073),
DAMMIF (R;=2.2 X 107*) u DAMMINYV (R;= 1.08 x
X 1073, Rp=1.15 x 1073, R, =0.95 x 1073, R= 1.58 X
x 1073 g KpuBbIX 3—6 Ha puc. 4), TOIBKO TOCIE-
HSISI TporpaMMa ¢ JOCTaTOYHOM TOYHOCTBIO TTO3BO-
JISIET oInucaTh TEOPETUYECKYIO MOJIeNib, B TO BpEMS
kak DAMMIN u DAMMIF 1no3BoJisiloT BoccTaHaB-
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Puc. 1. 3nauenus NSD s criupaneii, BOCCTAaHOBJICH-
HBIX ¢ TToMoIIbIo TIporpaMmMbl DAMMINYV: a — BecoBast
bynkuus W = s', Beca o wii 1= 0.005, 0.054, 2 —
0.003,0.02, 3— 7.5 x 107*,0.03, 4— 7.5 x 10~%,0.06, 5—
0.005, 0.015, 6 — 0.003, 0. 06 7—10.0015, 0. 012 0— W—
= s2, Beca wp, wy: 1 —0.005, 0.048, 2—0.003, 0.036, 3—
0.003, 0.042, 4 — 0.0015, 0.03, 5 — 0.015, 0.042, 6 —
0.0015, 0.02, 7— 0.005, 0.036.

JIUBATh He ITOXOXWE Ha CIUpaib CTPYKTYyphl. OTMe-
TUM, 4TO JIJIS JAHHBIX 63 IIyMa U C ITyaCCOHOBCKUM
mymMmoM 1 1 3% crimpaji BOCCTaHABIUBAIOTCS IIPaK-
TUYECKU UICaATbHO, TOTAA KaK JJI TaHHBIX C IITyMOM
5% Ha BOCCTaHOBJIEHHOIT Moeau (Moeb 7 Ha puc. 3)
YTamgbIBaIOTCs TOJIBKO HEKOTOPHIE XapaKTePHBIE TTPH-
3HAKW CITUPAJIA, 2 UMEHHO BEPXHUI1 U LIEHTPaTbHbII
BUTKM, YTO YKa3bIBAET Ha HEIJIOXOM PE3y/IbTaT, Ofl-
HaKoO TPeOYIOIINI MMOBTOPHOTO YTOYHEHUSI MOJIEIIN.
Takum oOpa3om, Hajluyue MYaCCOHOBCKOIroO IymMa
MpU Yucjie Touek Ha KpuBoii paccesiHus ~1000—2000
JIUIIb HE3HAUYUTEILHO BIIMSIET HA XOPOIllee KaueCTBO
BOCCTAHOBIIEHUSI CTPYKTYPhI C TIOMOIIBIO IIPOrpaM-
Mbel DAMMINY, KoTOpyIo He yrnaeTcsl BOCCTAHOBUTD
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Puc. 2. 3Hauenust NSD no pesynbrataM pacyeToB C I10-
moubio niporpamm  DAMMINYV (7), DAMMIN (2),
DAMMIF (3). Jns DAMMINYV noka3aHbl 3Ha4eHMSI,
YCpEAHEHHBIE 110 TaHHbIM Ha puc. 1.

nporpammamu DAMMIN u DAMMIF co 3HaueHn-
SIMU BeCOB IITpadoB, 3a1aBaAEMbIMHU IO YMOJTYAHUIO.
HecMmoTps Ha To 4TO HaMM4YKWe YMEPEHHOTO YPOBHS
IIyMa JOKHO YCIIOKHSITh ITPOLEeCC BOCCTAHOBIICHUS

Puc. 3. Teopernyeckas (/) 1 BOCCTAHOBJICHHBIE CIIUPAIN
¢ nomoupio nporpamm DAMMIN (2), DAMMIF (3),
DAMMINYV (Haunydiiue peiieHus): 4 — 6e3 mIyma,
W=s, wp=0.005, w; =0.036, NSD=0.50; 5— 6 = 1%,

W= SlSWD—75><10_ wy =0.03, NSD = 0.49; 6 —
6=13%, W=5%wp=0.005, w, =0.048, NSD = 0.50; 7 —
6= 5%, W=s"wp=0.005,w, =0.054, NSD = 0.74.
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Puc. 4. Teopernueckue (Kpy>XKu) U MOJIEIbHbIE (JIMHUN)
KpUBBIE DACCESIHUS: MOAENbHBbIE KpuBble [—6 (Rp =
=361 % 1073, 2.2 x 1073, 1.0§ x 1073, L.15 x 1073,
0.95 % 10_3, 1.58 x 10_3) COOTBETCTBYIOT MoneisiM 2—7
Ha pUC. 3 COOTBETCTBEHHO.

MOJIeI, MOAMMUIMPOBAHHBINA AJITOPUTM “UMUTA-
oy oTkura” 3(ppeKTUBHO pabdOTaeT U B TAKMX YCJIO-
BUSIX.

SAKIIIOYEHHME

INpoaHammM3npoBaHO BOCCTAHOBJIICHHE CIHUPATh-
HO# CTPYKTYpPHI C IMTOMOIIbI0 MOAUGUIIMPOBAHHOTO
anroputma “umutauuu orxura” (DAMMINYV), oc-
HOBAHHOTO Ha peXMMe IepeMeXalommxcs mrpad-
HBIX BECOB I1eJIEBOM (DYHKITUM, ¥ IPOBEIEHO CpaBHe-
HUe C pe3yJbTaTaMu, TOJy4eHHbIMU MTporpaMmMaMu
DAMMIN u DAMMIF nipm craHgapTHEIX TTapaMeT -
pax noucka. TpexmepHast popMa cripanau Obljia BOC-
CTaHOBJIEHA MO0 MOJIEJIbHBIM TaHHBIM paccesiHus 6e3
IIIyMa, a TakKXe ¢ HAJTOXKeHNEM ITyaCCOHOBCKOTO TITy-
Ma C OTHOCUTEIBbHBIM YpOBHEM 1, 3 1 5% 1 OIIOIHU-
TEJIBLHOTO TayCCOBCKOTO IryMa ¢ ypoBHeM 0.5%. Ilo-
kazaHo, yto DAMMIN u DAMMIF npu ucnonb3o-
BaHUU MapaMeTPOB MO YMOJTYAHUIO HEAOCTATOYHO
3(GhEeKTUBHO BOCCTAHABIMBAIOT MPOCTPAHCTBEH-
HyI0 hopMmy criupanu, Torma Kak DAMMINYV no3s-
BOJISIET MOJIyYaTh pelleHUsI, OJU3K1Ue K UCTUHHOM
MOZEJIN IS KaXKA0To YPOBHS 1IIyMa, paCCMOTPEH -
HOTO B paboTe. OgHAKO BOIIPOC BHIOOPA ONITUMAJIb-
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HBIX TTapaMeTPOB /Il TOTO UJIW MHOTO YPOBHS 1IIy-
Ma, ONpeae/sIoNIuX eJeBY0 MYHKIINIO, OCTaeTCs
OTKPBITBIM U SIBJISIETCS MPEAMETOM IJis NajbHEM-
LIMX UCCIICAOBaHUIA.

PabGora BeinmojiHeHa npu noaaepkke MUHUCTEP-
CTBa HayKM M BhICIIIeTo oOpa3oBaHus P® B pamkax
BBITIOJIHEHMS paboT 1o ['ocynapcTBeHHOMY 3aaHNIO0
DOHUL “Kpucramiorpadus u ¢poronuka” PAH.
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