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BBenenune. OqauM u3 HHANKATOPOB MPOIECCA PA3PYIIEHUS SBIISETCS AKyCTIHIECKAST IMUC-
cust (AD) [1], comepxaruas nHGOpPMALNIO 06 N3MEHEHUN CTPYKTYPHBIX XapAKTEPUCTHUK TBEPIOTO
Tesla B MPOIECce pas3pyIleHus. JDTa nHGOPMAIUs MOXKeT ObITh MOIyUYeHa B Pe3y/IbTaTe WHTep-
MpPETAINN SKCTIEPUMEHTATBHBIX JAHHBIX 00 AD ¢ UCIOIB30BAHNEM COOTHOIIEHUN MEXKTY Xapak-
TEPUCTUKAME €€ aMILIUTYTHO-YACTOTHBIX CIIEKTPOB ([ajee — CIEKTPOB) U HMapaMeTpaMu -
TOYHUKOB. Takme COOTHOIIEHNs MOy YeHbl B paboTax (2, 3] Ha 0CHOBe (HDU3UKO-MATEMATHIECKOI
moneru AD. B [3] 3BykoBoe mose, Bo3OyxmaeMoe MexK(Ba3HON MOBEPXHOCTHIO, HAXOMAIIENCS B
€INHUYIHOM OOBbeMe TBepHOr'o Tejla, IIPeACTAaB/IEHO B BUE CYIIEPIIO3UIINHU IIOJIEN aHCAMOJIS 13-
Jygaromux chepuaecknx mojaocTe (MOHOMOEl ), aKyCTUIeCKN SKBUBAJIEHTHOTO TPEIIINHOBATO-
[IOPUCTOMY NIPOCTPAHCTBY. Ha OCHOBe IpemyoxkeHHON Momenu pa3paboTaH aJIrOPUTM KOJIIde-
CTBEHHON MHTEPIPETAInN Pe3yIbTATOB HabmoneHnit AD, MO3BOJISIIOIINN BOCCTAHABINBATE TI0
ee CIEKTPY TaKle XapaKTEPUCTUKN TPENINHOBATO-TIOPUCTOTO TPOCTPAHCTBA, KaK QDYHKIINS Pac-
npeneserns (PP) ero cocTaBsMONMX 0 UX XaPAKTEPHBIM pa3MepaM, a TaKiKe COOTBETCTBY-
IOIIe PACIpeNeeHnsl TIOPUCTOCTU U YAEIbHON IUIOaan BHyTpeHHell noBepxuoctu [3]. Ipu
HAJIMYNU TaHHBIX O crieKTpax AD, 3adUKCHPOBAHHBIX B PA3INUHbIE MOMEHTHI BDEMEHU, UX KO-
JIUYeCTBEHHAs UHTEPIPETAIUs IO3BOJISEeT UCCIeNOBaATh U3MeHEeHNe CTPYKTYPHBIX IapaMeTpOB
TBEPIOro Tejla B IpoIecce paspylerns. B paborax [4, 5| npuBeneHbl pe3ynbTaThl HAOTIONCHIIT
AD mpu paspytenun ob6pasia 6eToHa, a TAKKe TOCTPOEHBI €€ CIIEKTPHI IS PA3TUIHBIX MOMEH-
TOB BpeMeHHU. [1o IByM U3 5THUX CIEKTPOB € UCIOIB30BAHUEM TIPEIJIOREHHOTO B [3] amropurMa
BOCCTAHOBJIEHBI CTPYKTYPHBIE XapaKTEPUCTUKU 0oOpa3iia B MOMEHTHI PErUCTPAIIN CIEKTPOB,
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a TakKzKe [POBEIEH CPABHUTENILHBIN aHAJIN3 MOy YeHHBIX MaHHbIX [6]. Cremyer oTMeTuTh, ITO
IPEIVIOKEHHBIN B [3] U UCHOIB30BaHHBIL B [6] amropuT™ He yuuThIBaeT (HOPMY MOBEPXHOCTH
TPEIUH IPU UHTEPIPETAINN Pe3yIbTaTOB HabmomeHuin AD.

B mamHo# paboTe TpermHa MOOETUPYETCS MOJOCTHIO B BUIE CKATOTO SIIIUIICOUIA BPAIIle-
HUST, KOTOPBII PN CTPEMJIEHIE [IJINHBL €10 MAJION TOIYOCH K HYJIIO MOIEIUPYET TPEIINHY KPY-
TOBOI MUCKOOOpa3Hoit ¢hopMbl. [Ipu mcmonb3oBaHUM TAKOW MOMEN TPEITUHBI IJINHBI TOTYOCe
SILTUTICONA SBISIIOTCS aprymenTamu kKak @P | Tak u pacmpemeneHuil MOPUCTOCTH U yICITHHON
IJIOIIAAN BHYTPEHHEH MOBEPXHOCTU. B HacTosIell paboTe MaHa MHTEPIPETAINs Oy IeHHBIX
B [4, 5] manubIX 0 mByX cmekTpax AD ¢ memnwsio Boccranosienus PP, a Takxke pacmpenese-
HUI TOPUCTOCTY U YIETbHON IJIOMIAAN BHYTPEHHEN moBepxHocTH. Ha OCHOBE cpaBHUTEIHLHOTO
AHAJIN3a Pe3yIbTATOB WHTEPIPETAIINN UCCIEIYeTCs N3MEHEHNEe dTUX XapAKTEPUCTUK TBEPIOTO
Tejla B MHTEpPBaJie BpDEMEH! MEXKIY MOMEHTAMU PEruCTPAIN CIIEKTPOB.

ITocTaHoBKa 3amaum U OCHOBHBIE ypaBHeHUs. OCpenHeHHbIE YPABHEHUS, XapaKTepu-
3YIOIITE MTPOIECC PACIPOCTPAHEHUS YIIPYTUX BOJIH B T€TEPOTEHHOM TBEPIIOM TeJle, PACCMOTPEHBI
B pabote [2]. B aTux cooTHOmMEHUSX QyHKIUA NCTOIHIKA A;, OMICHIBAIOIIAS TEHEPAIINIO CUTHA~
0B AD, ABIsE€TCSI CyMMOI CIAaraeMbIX, 3aBUCSIINX OT BEKTOPA CMEIIEHUs KayK IO MeK(HA3HON
HOBEPXHOCTU U XapaKTEePHOI 4JacToTHl ee Komebanuil [3|. Ilpm mccnenoBanmm mporeccoB AD
B pa3pyIIAIOIIEMCsT TBEPIOM Telle €ro CJIEAyeT PAcCMaTpPUBATh B KauecTBe MBYX(a3HON rere-
POTEHHOI CpPenbl, COCTOsIIe 3 TBepnoil dhasbl (dasel 1) u TpermHOBUAHON dasbl (dassl 2),
IPENCTABIISIONIE cOG0I MPOCTPAHCTBO MO U TpeminH [3]. YkasaHHbie (ha3bl PasHesIeHbl eMH-
CTBEHHOU MexK()a3HOI MOBEPXHOCTBIO 512, KOTOPOl COOTBETCTBYET yIeIbHAs IJIOMIALL BHYT-

penreit noBepxuocTu (12 = S12/V (V. — ob6bem obmactu ocpenuenus) [2]. B srom cimyuae

12
GbYHKIINIO NCTOYHIKA MOXKHO 3allICaTh B Bume A; = 1/122LZ(- ) [3] (BepxHme MHIOEKCHL B CKOOKAX
obo3HauaoT HOMepa (az; via — dacTtora AD, 0OYCIOBIEHHON KOeOaHUSIMU MeK(a3HOM ITo-
(12) I (12)
N

BepxHOocTu S19; L — OCPEMHEHHBIN BEKTOP CMEIIEHUs MOBepXHOCTH S12; L1o —

(12)

;  — EOUHWYHBIN BEKTOD, HAIIPABJIEHNE KO-

(12) (1)

ocpenaerHas (o S12) aMITUTYIA ee KOIeOaHuil; e

TOPOTO COBMA/aeT ¢ HAIPaB/ICHIEeM OCPEHEHHOTO BeKTopa cuibl Aoy, ~'n).~, neficTByrommeil Ha
AL12) () (2)

eIUHUITY TIIOMIAIN HOBePXHOCTH S12; Ao~ = 0, " — 0 1— Pa3HOCTH OCPENHEHHBIX TEH30POB

YOPYTUX HAMPSKEHUN HA MEXK(DAZHON TOBEPXHOCTH S12; nlg - OCpENHEHHBIN BEKTOD HOPMAaJIH,

BHEIIIHEN [0 OTHOIIEHUIO K TBepIon (ase). Belpaxkenue miis 4acTOTHI Vg uMeeT Buf [3]

\/|AO‘§12)TLI(€1)| 912 AO’nglg Ao (1)
V= y12 = = _= s

pLi2 pLi2 pL
rone Ao = Aoy = \Aaﬁmng)]; L = Lig; Q = Qq2; p — mnotHocTs cpensl. Cremyst (3],
napameTp Acis 6yIeM Ha3bIBATH OCPEIHEHHON PA3HOCTHIO YIIPYTUX HAIPSIKEHIH Ha MeXK(ha3HO
MIOBEPXHOCTHU S12.

(12) (1)

Pa6oTa, npomssonmmas cunoit Ao, ~'n, ', PACXOmyeTcs Ha I3MEHEHIE OBEPXHOCTHOM SHep-
rur 1 AD. B npenmnosnoxkennu, 4To OBEPXHOCTE S12 HE3HAUNTEIBLHO OTKIIOHSIETCS OT TOJIOKEHIS
paBHOBECHUS, N3MEHEHNE TIOBEPXHOCTHON SHEprum Majio. B aToM ciaydae pabGoTa, mponsBonnmast
cuIIoN Aaﬁz)ng) , PACXOMYeTCsl TOJILKO Ha aKyCTUIecKoe u3iryuenue (3], a suauenune Aojo mpak-
TUYECKN COBIIAAET ¢ PABHOBECHBIM (MUHMMAJILHBIM) 3HAYEHUEM, KOTOPOE B CIIydae M30TPOI-
HBIX (a3 onpenernsercs dopmynoit Jlamaca [7]. Cremyer ormMeTuTs, uTo cornacuo (1) wacrora v
3aBUCUT HE TOJBKO OT () U p, HO M OT OCpemHeHHBLIX mapaMeTpos Ao u L. [losTomy oHa aBIs-
eTCAa XapaKTepHCTHKOﬁ BCEro IIponecCa M3JAy4dEeHUd YIIPYTUX BOJJH IMOBEPXHOCTSAMUN TPEHIIAH, 1
ee CJIeflyeT OTINYATh OT YaCTOTHI, COOTBETCTBYIOIIEH OTIETHLHOMY BKIIIOUeHUO [3].
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Hsist yaeTa BKIama B AMIUINTYTHO-IaCTOTHBIN CIEKTP AD OTIEIBHBIX COCTABIISIONINX TPe-
IMHOBUAHOM (askl B paboTe [3] BBenena xapakrepusytoias ux OP. [Ipu 5ToM B KauecTBe OCHOB-
HOTO ITapaMeTpa, OMUCHIBAIONIETO CTPYKTYPY TPEIITHOBATO-TIOPUCTOTO TPOCTPAHCTBA, BEIOPaH
XapakTePHBIA pa3Mep KaxKIOl ero COCTABIISIONIEN, NCIOIb3yeMbIlt Kak aprymeHT PP. C yaeTom
9TOro pazpaboTana METONUKA HHTEPIpeTanun pe3yabTaroB Habmonenuit AD. B coorBeTcTBUM
C 5TOIl METOMUKON TPEIUHOBUAHAS (Da3a paccMaTPUBAETCI KAK COBOKYITHOCTH (AHCAMOIIb) M3~
Jy4Jaronmx cepuiecKnx MOoJIOCTeN, THTEPBAILI N3MEHEHNS PAIINYCOB KOTOPBIX OIPENeITIOTCs
cTpyKTypoil cpenst [3]. Torma panuyc Kaxmoi MOJIOCTH MOXKHO TPAKTOBATH KAK XapAKTEePHBII
pa3sMep COOTBETCTBYIOIIEH COCTABIISIONIEN TPEIIMHOBATO-TIOPUCTOTO MPOCTPAHCTBA. B »ToM
canydae PP amcambnsa cheprdeckmx MOOCTEN TO WX paadycaM MOOETUpYyeT pacIpenesieHne
COCTABIIIONINX TPEIIMHOBAIHON (Da3bl MO UX XapaKTepHBIM pasmepam. [lapameTpnr coBokyt-
HOCTU cHEePUIECKIX MOJOCTEN MOJIXKHBEI OBITH BEIOPAHBI TaKM 00Pa30M, UYTOOBI UX OOIas IIJIO-
I1a71b TTIOBEPXHOCTHU, a TaKyKe OOMInil 00BeM CKOJIb YTOIHO MaJlo OTINYAIINCH OT aHAJOTMIHBIX
XapakTepUCTUK eqUHUIbLl o0bema TBepmoro Tena [3]. Kaxmyio chepuueckyio mOmoOCTb MOKHO
paccMaTpUBaTh B KAUECTBE MOHOIOJISL, UMEIOIIEro MaJIbie (110 CPABHEHUIO C IJIMHON W3ITy YaeMoll
UM BOJIHBI), HO KOHeUHBIe pa3Mepsr [8]. [Ipenmonaraercs Takxe, 4To SHEPrUs, U3IIydaeMas JaH-
HOW COBOKYIHOCTBIO CpepUIecKux MOJIOCTEN B €OUHUILYy BPEMEHU, PaBHA SHEPTUU U3JIyUeHUS,
TeHEPUPYEMOTO CPEON.

Taxum o6pasoM, 3ByKOBOE TI0JT€, BO30YKIaeMoe Mexk(ha3HON MOBEPXHOCTHIO S12, MIPENCTaB-
JeTCS B BUOE CYHEPIO3UIINU TOJIE aKyCTUUECKN 3KBUBAJIEHTHOTO TPEIINHOBATO-TIOPUCTOMY
ITPOCTPAHCTBY aHCAMOJII MOHOIOJIEN, TapaMeTPhl KOTOPOTO VIIOBIIETBOPSIOT TMPUBENEHHBIM BhI-
e ycioBusM [3]. s ommcanus ancam6is MoHonoselt 66i1a BBenena PP no ux pammycam, de-
Pe3 KOTOPYIO OMPENETSIOTCS TaKne mapaMeTPhl Cpenbl, KaK MOPUCTOCTD (0 W YIIeTbHAS TIIOIIAlb
BHyTpenHel noepxHocT (2 [3]. Kak npasuiio, curnansr AD perucTpupyoTes Ha PacCTOSHUSX,
3HAYUTEIHLHO TPEBBIIIAIONTIX XapakKTepHble pa3Mepbl TpernH. [losTomy, ecn manable pasMe-
PBI MaJIBL IO CPABHEHUIO C IJIMHOU M3JIy4aeMON BOJIHBI, TO B BOJTHOBOH 30HE BO30yXKIaeMoe Tpe-
IIIMHAMU II0JIe TPAaKTUUIECKHU COBIIANAET C PACXOMmAIencs chepuiecKn-CUMMETPUYIHON BOJTHOM,
CO3IaBaeMOI MOHOIOJIEM Takoll xke morrocTH [8]. CrenoBarensro, curaaiasl AD, 3aperucrpu-
pOBaHHBIE Ha PACCTOSHUAX, CYIIIECTBEHHO ITPEBLIMIAIONINX XapaKTePHbIE Pa3MepPhl TPEIINH, He
comepxkaT wHGOpMaIuio o ¢GopMe UX MOBepXHOCTH. Takas mHDOpPMAIIUS UMEETCsS B OIMpenesis-
foreM gactory AD coornorrenun (1), B koTopoe BxomsT BenmumuuHbl ) u Ao, 3aBucsinme OT
(hOpMBI TOBEPXHOCTH TPEIIIIH.

PasBuTue TpermuH B TBEpAOM Tejie OOBITHO UCCIIEMYETCS B pAMKaX IJIOCKOHM 3a1a91 T€OPUU
YIPYTOCTH, & caMa TPEIHA MOIEIUPYEeTCs S/nnTudeckuM BoipesoM [9]. [IpocTpancTBeHHbIM
AHAJIOTOM TaKOW MOJIEST TPEIINHBI SBIISIETCS MOJIOCTD B BUIE DIIIUTICONIA BPAILIEHUS C PA3INY-
HBIMI COOTHOIIEHUSIMU IIJTMH €ro GOJIBINON ¢ 1 Majoi b nomyoceit. CxkaTorit (a > b) smmuncons
BpAIIIEHUS] TIPU CTPEMJIEHUN [IJIMHBI €70 MaJjIol TMOJIYOCU K HYJTIO MONEINPYET TPEIINHBI KPYTOo-
BOI MucK0ooOpasHoit hopmel. B maruo#m paboTe 3BYKOBOE TIOJIE, BO30Y K IaeMO€e TOBEPXHOCTHIO S12,
3aMEHEHO CYTEPHO3UINEN TOIel aKyCTUIECKN SKBUBAJEHTHOTO TPEIIMHOBATO-TIOPUCTOMY TTPO-
CTPAHCTBY COBOKYITHOCTH M3JTYYAIOIINX TOJIOCTEN B BUIIE CXKATHIX DJIIATICONIOB BpareHus. [la-
paMeTpnl aHCAMOJISI ITUX TOJOCTEN NOMXKHBI BEHIOUPATHCS C YIETOM yCIIOBUH, CHOPMYINPOBAH-
HBIX BBIIIE MIJIS aHCAMOJIS MOHOITOJIEN.

st onmcanust aHCAM6IIs SIUTUIICOMIAIIBHBIX MTOI0CTell BBeneM HopMupoBauuyio PP f(a, b),
ompenenseMyIo KaK X OTHOCUTETFHOE KOJTMYECTBO B €IMHUIIE 00heMa Ha eMUHITIHOM MHTEPBAJIE
M3MEHEHUs IJIMH OOJIBIION 1 MaJsioll ostyoceit. [lomocTsaM ¢ mimmHOM GOIIBINION TOTYOCH, HaXOMsI-
ieiicst B uaTepsase (a,a + Aa), u ¢ nimHOR Mason — B uaTepsBaie (b, b+ Ab), paccmarpuBa-
eMBIM Kak OThelbHas Gasa (BO BCEM TPEIIMHOBATO-IIOPUCTOM IPOCTPAHCTBE), COOTBETCTBYET
xapakTepHas dacroTa AD, ompenensemas corsacto (1). Bxomsirme B (1) Bemuuunner Ao, L, €
COOTBETCTBYIOT HOJIOCTSM C Pa3MepaMiu MOJIyocel, HaXOMSAIIIMUCS B YKa3aHHBIX BBIIIE MHTEP-
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Basiax. Y ciaoBue HOpMupoBku mist f(a,b) mveer Bu

amax bmax
fla,b)dadb =1,
Amin byin

TH€ Gmin, Omin T Gmax, Omax — MUHUMAaJIbHBIE U MaKCHUMaJjIbHbIE IJIMHBI OOJIBIIION U MaJjIon
nostyoceit coorBercTBeHHO. [ToMmumo mopmuposauuoit PP f(a, b) Gymem ucnonb30BaTh HEHOPMIU-
poBannuyio P fi(a,b), ceasannyio ¢ f(a,b) cooTHOIIEHIEM

fi(a,b) = N f(a,b),

rme N — ofI1iee KOJIn4IecTBO MOJIOCTEN B eMUHUIE 00BbeMa C IJIUHAMUI MOIYOCEH, M3MEHSIOIIIN-
MUCSI B MHTEPBATIAX (Gmin, Gmax) X (Dmin, bmax ). [lopucTOCTS U yOenbHAS MIIOMIALL BHY TDEHHE
MOBEPXHOCTH BhIpazkatoTcst uepes f1(a, b) ciaemyrommum o6pasom:

amax bmax amax bmax
4
o= g / / a?bfi(a,b)dadb, Q= / / n(a,b) fi(a, b) da db. 2)
Amin bmin Amin bmin

3neck n(a, b) — mroIanb HOBEPXHOCTHU CKATOTO DIUIATICOUIA BPAIEHNs, (GOPMYIIA [JIs KOTOPOIl
BCJIEACTBUE I'POMO3IKOCTHU B MAHHOW paboTe HE TPUBOOUTCS.

MeTonuka BocCTAHOBIIEHNSI CTPYKTYPHBIX XapaKTePUCTUK MaTeprasa Mo SKCIePUMEHTATb-
HBIM TaHHBIM 06 AD, mpermioxenHas B [3|, BK/IIOYaeT TPU OCHOBHBLIX dTama. Ha mepsom srarme
MIPOBOAUTCS UACHTUDUKAIINS NCTOYHIKOB AD U yCTaHABINBACTCS UX GU3NIecKas IpUpoaa, Ha
BTOPOM OIIpedeseTcsl NHTEPBaJI U3MEHEHUS Pa3dMepoB, XapaKTepu3ylolnnxX (hopMy IOJIOCTeN,
KOTOpBIE B MpOIecce M3MydeHns (GOpMUPYIOT HabIomaeMblil ciiekTp AD, HA TpPeTheM JTare
3a1aeTCsl PACIpeNeeHre OCPeITHEHHON Pa3HOCTH YIIPYTUX HANIPsKeHnn Ao Ha TPAHUIE DI
COMIATBHBIX TIOJIOCTEN B 3aBUCUMOCTY OT IJIMHBI UX moiTyoceit. @opMaibHo BenmumanHa Ag MOXKET
OBITH TIOIyYeHa B PE3yJIbTATe OCPEIHEHNS 110 TIJIOMIAIN MeK()a3HOM TOBEPXHOCTH S12 3HAUEHUN
pasHOCTH YIPYTuX HampsukeHuit Ao’ B IPOM3BOILHON TOUKe 3TOI MOBEPXHOCTH. B paccmar-
puBaeMoM ciydae Ao MOXKHO ONpENeUTh, ocpentss Ao’ Mo mIomaman MOBEpXHOCTH 3IIIATI-
connmaabHON TosIocTH. Torma mpu MOCTOSHHOM KO3(D@UIIMEHTEe TMOBEPXHOCTHOTO HATSKEHUS 7Y
BBIDAXKEHUE 151 BeTUINHBI A0 MOXKeT OBITH 3aIICAHO B BIIIE

Aoc(a,b) = 2vH(a,b) = KoH (a,b), (3)

1
rne Ko = 2v [3]; H(a,b) = g / H'dS — cpennss KpUBU3HA, OCPEIHEHHAS IO IIIOMIAIM TIO-

S
BEPXHOCTH »Juurconna spamenns S = 1(a,b); H' — cpemuss kpuBu3Ha C2KATOrO S/UTATICOUIA
BpAaIlleHUs B TPOM3BOJILHON TOYKE €T0 MOBEPXHOCTH.
Bulpaxkenue mjsa BenuuuHb H', BEIYMCICHHON € UCIOIB30BAHUEM C(HEPUUECKON CHCTEMBI
KOOpOWHAT, UMeeT BUJI

I b(a? + a® cos? 0 + b? sin? 0)
2a(a? cos? 0 + b2 sin? §)3/2”

(4)

rmoe 0 — HOJISIprIfI YTOJI, OTCUNTHIBAEMEIA OT IIOJIOKUTEIHLHOTO HaIIpaBJICHUA OCHU 2 U U3MeE-
HSIOMINNICS B JUAIIA30HE OT 0 oo 7. Torna IIOJIYYEHHAasI C UCIIOJIB30BAHNEM (4) OCpEOHEHHas II0
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IJTOIIAIA TTIOBEPXHOCTHU CKATOTO SIIMIICONAA BPAIIEHUS CPEmHss KpuBu3Ha H paBHA

7r a? vaz —b?
H(a,b)zﬁ(b%—mamtg ; b > (5)

Takum obpazom, Benumunaa Ao Ha MOBEPXHOCTU 3IUIAICOUIATBHOIN MOIOCTA MOXKET OBIThH
BerunciieHa 10 dopmyine (3) ¢ yaerom (5). Kax ormeueno Bbite, npu b — 0 mosocTs B Buze
CKATOTO DIUIUIICOUIA BPALLEHUS IEPEXOMUT B TPELIUHY IUCKOOOpa3Hoil popMbl. B manHOM City-
Jae cornacHo (4) B TOUKAxX MepecevdeHns TOBEPXHOCTH TPEIIUHEL ¢ 0Chbio 2 (mpu § =0 u 6 = 1)
cpemmss xpusmsna H', a Taxxke rayccosa xpusmsra K’ = b?/(a® cos? 0 + b? sin? 0)? crpemsres
K Hy/I0. DTO 03HAYAET, YTO B OKPECTHOCTU HTUX TOUEK IIOBEPXHOCTH SIUIAICOUIA BPAILCHUS
[IPU IEPEXOMe €ro B TPEIINHY ANCKOOOpa3Hoi GopMbl cTaHoBuTcs mwiockoi [10]. B To xe Bpems
npu b — 0 u 6 = m/2 (B TOUKAX, JIEKAIIUX HA JIMHAN IIePECeTICeHNs IOJIOCTHU C IIOCKOCTHI0 20Y)
H' — ocon K" — 0o. B 5ToM ciydae OmuH U3 TIIABHBIX PAIMYCOB KPUBU3HBI CTPEMATCS K HYITIO,
a mpyroil paseH a. YTo Kacaercs 3HAYECHMS OCPEIHEHHOI IO IUIOMIAAN IIOBEPXHOCTHU CXKATOIO
SIIIUIICONIA BpAIlleHNsI cpenseil kpusnsuel H, To cornacuo (5) mpu b — 0 H — 7/(2a).

Pesynbrarsl pacueToB u ux o6cyxaeHune. Ha ocHOBe MOIEIN TPEIUHEL B BUIE CXKATO-
IO DJUIUIICOUIA BPAILEHNs IPOBEAEM KOIMIECTBEHHYI0 NHTEPIPETALNIO Pe3yIbTATOB HAbIIIoe-
it AD npu paspymennn obpasia 6eToHa, npencTasieHHbX B [4, 5], [Ipu sToM Gynem ucmosns-
30BaTh IAHHBIE O ABYX CHEKTpax AD, 3aperucTpupoOBaHHBIX B MOMEHTHI BpeMeHU {1 = 25 MuH
u t2 = 31,6 MuH 1OCTIe IPUIIOKEHNS HAIPY3KH K 06pasiy. Ha mepsom sTamne unTepnperanuu Gy-
IIeM TIPEAIIONIAraTh, YTO UCTOYHUKOM AD sBiseTcs MexdasHas IOBEPXHOCTH S12, BHIBEICHHAS I3
HOJIOZKEHNST PABHOBECHS TIPOIIECCaMEl pa3pyIieHus. [lepexomst Ko BTOpoMy 9TaIry, OTMETHM, UTO
COTJIACHO AHHBIM, IPUBENEHHBIM B [11], B IleMEeHTCOmepKAIIIX MaTeprajlaX CPEIHUI XapaKTep-
HBII pasMep TPELIUH COCTABISIET NeCITKI MUKPOMETPOB. C yUeTOM 5TOr0 MPEIIoiaraioch, 4To
H3JIyYaeT BCsI COBOKYITHOCT SIUINIICONAATIBHBIX HOMIOCTEH, IIINHA GOIIBIINX MOIyOCel 4 KOTOPBIX
m3MensieTcs B nHTepBase oT 10 mo 100 mxm. [lockombKy paccMaTpuBatoTCs MOOETUPYIOIINE TUC-
KOOOPa3HyIO TPEIINHY YIUIOMIEHHbIE S/INICORIb BpateHus (b < @), niumHa Masoi momyocu b
BeIOupanack B uaTepBasie ot 0,1 mo 1,0 mxm. Heobxomumoe Ha TpeTheM dTare pacrpeneieHune
OCPEeIHEHHOI PA3HOCTH yIPYIUX HANPsKeHul Ao Ha TpAHNIe U3ILyIaioX SIUIUICONIATbHBIX
HOJIOCTEH B 3aBUCUMOCTH OT JIMHBL UX HOJIyOCEN ONUCHIBAETCs BhIpaxeHueM (3) ¢ yuerom ().

CremyeT OTMETHTB, UTO 3aBUCHMOCTB (3), BOOOLIE TOBODPS, SIBIISICTCS HPUOIIIKCHHON 1
CIIPABEIINBA TOIBKO B IPEANOIOKEHUN, YTO IOBEPXHOCTD S12 HE3HAUNTENILHO OTKIIOHSIETCS OT
IOJIOKEHWs] PABHOBECHSI 1 MI3MEHEHIe [OBEPXHOCTHON SHEPI U MaJio. BeliecTBIe KOHIEH TPy
YIPYTUX HAIPSKEHNI BOIN3U TOBEPXHOCTH TPEIIIH BOSHUKAIOT 30HBI NHTEHCUBHON IITACTHAYE-
ckoit nedopmaru. [Ipu sToM ymenbHas (paccunTaHHAsS HA €AUHUILY TUIOMIAIN TOBEPXHOCTH) Pa-
6ora, 3aTpadeHHasl Ha IFIACTUIECKYO He(OPMAIINIO, MOXKET 3HAUNTENILHO (Ha MOPSIOK U 6oiee)
[PEBLIIATH KOYPOUIMEHT TOBEPXHOCTHOIO HATSIKEHUS Y [3], ONpEHeNsIonuil, KaKk U3BECTHO,
CBOOOIHYTO [OBEPXHOCTHYO SHEPI IO, IPUXOSIIYIOCI Ha eUHUIY myoann. [losTomy Bemman-
Ha Ko B (3) dakTudyeckn gBsgeTCs yAEIbHON paboToN IacTuueckon nedopmarmu. B namHOm
pabore K paccMaTpuBaeTcs Kak KO3hGUIMEHT MPOMOPIIMOHATIBHOCTH, 3HAUEHIE KOTOPOTO Pac-
CUUTBIBACTCS B IIPOLECCE MHTEPIPETALMN.

Usmensis 3sHaveHnst a u b, MOy IUM IBYMEDHBIA MACCUB (MATPUILY) JIEMEHTOB, XapaKTepu-
3YIOLLIII COBOKYITHOCTD 3JIJIMIICOUIOB BPAILICHUS C PA3INYHBIMI [IIIMHAMY UX ostyoceil. Kaxmoi
mape 3HaUeHWH @ W b COOTBETCTBYIOT TIIOMIAML TIoBepXHOCTH 7)(a,b) w obvem Vo = (4/3)ma’b
SITIUIICONA, & Takxke cpentss KpusnsHa H (a, b). [lockombKy sinunconnaibHble TOIOCTH C TI0-
JIyOCSIMU, IUIMHBL @, b KOTOPBIX N3MEHSIOTCs B nHTepBaiax (a,a+ Aa) u (b, b+ Ab), paccmarpu-
BAIOTCs KaK OTHeNbHas (asa, Kaxaoil nape naTepBasnoB Aa u Ab (sueiike MaTPHIBL HOIIyOCeH)
COOTBETCTBYIOT CBOM 3HAUEHUS IIOPUCTOCTH (©, YIEIBLHON IIIOIALN BHY TDEHHEI IOBEPXHOCTH 2,
Ac, a TakKe 4aCTOTHI ¥ U aMIInTynsl L. PazobbeM MHTepBaIbl N3MEHEHUs IJIUH MOJIyOCel a
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u b, a Tak:ke MHTEPBAJI N3MEHEHUs YaCTOTHI B crieKTpe AD Ha mpoMexyTku. [ ycTanoBmeHus
COOTBETCTBUS MEXIY MapaMeTpaMu CruekTpa v, L m 3HadueHusMu a, b OymeM yIuTHIBATb, UTO
[IKAJIBL 9ACTOT U XaPAKTEPHBIX PA3MEPOB MOJIOCTEN PA3HOHAIIPABIIEHLI [3].

B kaduecTBe XapakTEpHOTO Pa3Mepa SIUIUICOUMATBHON MOJOCTU BBIGEPEM DPAIUYC ') PaB-
HOTO el TI0 00BbeMy Illapa, ONpeNessieMblil CIIeNYIOIIuM 00pa3oM: 1g = Va2b. Torma coorBeT-
CTBUEC MEXIY 3HAYCHUSAMU JaCTOT 1 OJINHAMU HOJIyO(jeffl an b MOXKHO YCTaHOBUTDB, YIIOPAOOYUB
5IeMEHTBI MATPUIEL (a;,bj) MO BO3PACTAHWUIO BeIMIHUHEL 1(aj, bj) TakmM 06pa3oM, ITOOHI ee
MUHIMAJIBEHOMY 3HAYEHUIO COOTBETCTBOBAJIA MAKCUMAaJIbHAs 9acTOTa B crekTpe AD, a Makcn-
MAaJIbHOMY — MUHUMAJIbHAS. ATIIPOKCUMUDPYSI MHTErPAJIbl CyMMaMH, ¢ UCHob3oBanueM (1)—(3)
oIy 9aeM

=27 BBy cibyvi L filai,by) = il . ®
a’u n(aiabj)7 v KOH(alab])n(alabj) Aai Abj7
4
Q(ai, b)) = n(ai, bj) f1(ai, bj) Aa; Abj,  p(ai, bj) = ?a%bjfl(aiabj) Aa; Abj, (7)
rae a; — IAUHA O07BIION momyocu B mHTepBane Aa;; bj — InnmHa MasOH MOIyoCH B MHTEp-

BaJie Ab]'; Vij, Lij, fl(ai,b]‘), Q(ai,b]‘), @(ai,bj), n(ai,bj), H(ai,bj) — YaCTOTa, aMIIINTyOa,
HeHOpMUpoBaHHass PP, ymenbHas MIOMIALL BHYTPEHHEN MOBEPXHOCTH, TOPUCTOCTD, IIONIAIb
MOBEPXHOCTU U OCPEIHEHHAs] CPEIHsIs KPUBU3HA OJIOCTH, COOTBETCTBYIOIINE SIIEMEHTY (a;, bj)
MAaTPUIIBI TIOJIYOCe; ¢ — 00Ilasl MOPUCTOCTE oOpa3sIia.

B nepsom mpubnuxerun kosdduimeHT nponopuuonagboctn Ko [3] cumrancs mocTosH-
HBIM BO BCEM MHTEPBAJIe M3MEHEHUsT PA3MEePOB MOIIyOCeil I Openesisiicss B cooTBeTcTBun ¢ (6).
Barem mo dopmynam (6), (7) Berumciasucs 3uadenus PP, ynenbHON WIoMIALM BHY TPEHHEN
IOBEPXHOCTU U IHOPUCTOCTH MJIs KaKIOTO d7eMeHTa (a;,bj) MATPUIBI MOJIyOCell, MOocie dero
PaCCUNTHIBATINCE 3HaUeHus Hopmuposanuoi PP f(a;, bj).

[Tpu mpoBeneHNN PacyeToOB BO BTOPOM HMPUOIMKEHAN TPEOJIATAIOCh, UTO /) MOXKET Tpu-
HUMATh Pa3InJHbIe 3HAUCHUS B KaXKION suelike MaTpUIlbl moiyoceit. Takoe momylieHne Mome-
IUpyeT CATYaAINIO, KOTIa MOJIOCTH C PA3IMYHBIMY IJINHAMHA UX TIOJIYOCEN MeHepUPYIOT CUTHAJIBI
AD mpn pasnuunbx yemoBusx. s onpenenenus 3HaueHus K, COOTBETCTBYIOIIETO KAXKIOMY
smeMeHTy (aj, bj) MaTPHILI MOIyOCel, TPOBOMMIICS IONCK DKCTPeMyMa (MUHHMYMA) BYHKII-
OHAJIA, XapPaKTEPHU3YIOIIEro MOIHY0 (B TOM YHCJIE MOBEPXHOCTHYIO) CBOGOMHYIO DHEPIHUIO CPe-
net. [Ipu sToM mpenmomarasock, 9To mporece rerepanun AD MPOUCXOMUT B YCIOBUIX, KOTIA
MaTepruall o0pa3ila HaXOMUTCI B COCTOSHUM, OIU3KOM K COCTOSHUIO TEPMOIMHAMUYECKOTO PaB-
HOBECHUs, B KOTOPOM €ro TI0JIHasi CBOOOMHAs SHeprus uMeerT MuHuMyM [3]. B sTom cityuae mpu
TIOCTOSTHHBIX 00BbEMe W TeMIlepaType MaHHOe YCIIOBUE SKBUBAJIEHTHO yCIIOBUIO MUHUMYMa IIO-
BEPXHOCTHOI cBOGomHOI sHeprun Fio = ) [3], KoTOopoe B €BOIO O4Yepemb O3HAYAELT, YTO MPU
MTOCTOSTHHOM KO3GhUIIMEHTE TTOBEPXHOCTHOTO HATSKEeHUI ¥ () — min mpu Hen3MeHHOM 0ObeMe
da3. U3 mocnenuero ycioBus cieqyeT MOCTOSHCTBO MOPUCTOCTU. TakuMm o6pa3zoM, BO BTOPOM
IpUOIINKEHIN PACUETHI BBITOIHIINCH B CIEMYIONIEN MocaenoBaTebocTu [3]. B kaxmon sueii-
Ke MaTPUIILI TOJIYOCEl TPOUCXOONIIO BapbUpOBaHMe KO3(PIUIIMEHTa MTPOMOPIINOHAITEHOCTH (),
IPUHATOTO B MEPBOM Tpubiumxkernn. 3ateM B coOTBeTCTBUN C (6), (7) BBIYUCIAINCH 3HAYCHUS
VIIEITHHON TIJIOIAON BHYTPEHHEN MOBEPXHOCTHU W MOPUCTOCTHU B KaXKIOM WHTEPBAJe M3MEHEHUS
pasMepoB MOJIyoCeil i oCyIecTBIsICs nepecyeT 3Haueruit PP fi(a, b), mocse 1ero BLIUUCISINCD
of1as yaenbHas IJIOMIANL BHYTPEHHEN MoBepXHOCTH () 1 mMOpucTOCTh obpasia ¢. B xadecTse
MCTUHHOTO BBIOMPAJICS BAPUAHT, B KOTOPOM BejnmunHa ) Oblla MUHUMAJIBLHOHN, & 3HAUYEHHE I0-
PUCTOCTH OTINIAJIOCH OT NPUHATOTO 3HavyeHus ¢ = 0,1 me 6osee yem ua 10 %.
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Puc. 1. Hopmuposaunas ¢yukuns pacupenenerus f(a,b) BO BTOPOM IPUOIIMKEHIN
B MOMEHTHI BpeMeHU t1 (IITPUXOBbIe JIMHUM) U to (CIJIOIHbIE JIMHUMY):
a—b=0,1 mxm, 6 — b= 0,5 MM, 8 — b =1 MM
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Buauenus PP fi(a,b) u f(a,b), a Takxke ymeapHOI IUIOMIANN BHYTPEHHEH MOBEPXHOCTH
Q(a,b) u mopucroctu p(a,b) U3MEHSIIOTCS BAOIL COOTBETCTBYIOIIMX MOBEPXHOCTEN B MPIMO-
YTOJIBHON HEKAPTOBOU CHUCTEMe KOOPOWHAT, MEPBBI KBAAPAHT IJIOCKOCTUH X0y KOTOPOM SBIIS-
eTcst 06IACTBIO ONpefieSieHns nepeMeHHbIX a u b. 3uauenus senuuud fi(a,b), f(a,b), Q(a,b)
u p(a,b) u3mensOTCA BOOIL ocu z. It u3ydeHuss GOpMbI MOBEPXHOCTEN, XapaKTePU3yIOIIIX
@®P, moprcTOCTh U yIEIbHYIO TJIONIAIb BHYTPEHHEHN MOBEPXHOCTH, UCIOIb30BAINCH UX CEUCHUS
mwtockocTsaMu b = const. COBOKYITHOCTH TAKUX CEUCHUI C TOW WJIU WHOU CTEMeHbIO TONPOOHOCTH
(B 3aBUCHMOCTH OT IIIara MO BeJMUNHE b) aeT mpencTasieHue o (GopMe MOBEPXHOCTH, XapaKTe-
pusytoreit PP, Q u ¢. Ha puc. 1 npencrasnena BoccranoienHas HopmupoBaasas PP f(a, b)
BO BTOPOM IPUOJIMKEHUN B MOMEHTBI BpeMeHU ¢ u to npu miuae Mason noiyocu b = 0,15 0,5;
1,0 MmxM. OCOOEHHOCTD STUX TPEX CEUEHUN COCTOUT B TOM, UYTO U B MOMEHT BPEMEHU ti, U B
MOMEHT BpeMeHU to 3HadeHus Bcex MakcumyMoB PP ¢ poctom b 6vicTpo yMmenbIaioTcs. [Ipu
TOM YMEHBIIIAETCS IJIMHA OOIBIION MOTYOCH G, COOTBETCTBYIOIIAs TJIaBHBIM MakcuMyMaMm PP
B MaHHOM cedeHnu. Hampumep, B MOMeHT BpeMmenn t1 B ciiydae b = (0,1 MKM I'JTaBHBIN MaKCUMyM
®P mabmonaercs npu a = 47,2 MM, B ciaydae b = 0,5 Mkm — nipu a = 21,4 MKM, B ciIydae
b=1wmkm — mpu a = 15,2 mxm. Takas ke TeHIDeHINS HAOIIOOACTCS B MOMEHT BPEMEHU t9.
Hpyroit ocobenHOCTHIO ceueruit PP, mpencTaBiaeHHbIX Ha PUC. 1, SBISETCS TO, YTO B 00a MOMEH-
Ta BPEMEHU HAPSIY C YMEHBIIIEHIeM BeJIMInHbl MakcuMyMoB GyHkiuun f(a,b) npu yBeauwuenun
TUTMH MaJioir b u OOJIBIIION @ TOTyOCeH YMEHBINAITCS OCTAIIbHbIE 3HAYEHUS ATON (DYHKIIAU.

Takum 06pa3oM, Ha OCHOBe aHa/u3a noBenerus f(a,b) B pacCMaTPUBAEMBIX CEUCHISIX MOXK-
HO CIe/TaTh BBIBON, UTO B MOMEHTHI BpeMeHU t1 U to MO TPEIINH KakK ¢ OOJBIIMMU, TaK U
€ MaJIBIMU JUTMHAMHE TIOJIYOCeH a 1 b, a Takxke ¢ OOJBINNME 3HAUYEHUSIMU b 1 MAJIBIMU 3HAUEHU -
MU @ OTHOCUTEJILHO HEBeJINKa. BMecTe ¢ TeM B MOMEHTHI BpeMeHHU ¢ U to B MaTepualie odpasia
YBEJIMYNBAETCSl KOITMUECTBO TPEIIVH ¢ OOJIBIION OJIMHON MOJIYOCU G U MaJIOll BEJIUYMHON pac-
KpeITHs b. PacueTsr moka3uBaioT, 4To npu ¢ = ¢ DO TPEIINH B HHTEPBaJe n3MeneHus a ot 10
1o 100 mxMm u B naTepBase usmenenns b ot 0,1 mo 0,4 MmxMm cocrasisger 83,5 %, a moyis Tpems
B uaTepBaje msMenenud b ot 0,7 mo 1,0 mxm — 8,3 %. B MoMmenT Bpemenu ty mois TpeIuH B
uaTepsaje mimenenus b ot 0,1 mo 0,4 mxm cocrasiger 76,9 %, a mond TpelmMH B MHTEpBAJe
m3menerns b ot 0,7 mo 1,0 mxm — 11,7 %. MoxKHO TOKa3aTh Takxke, 9TO IpH ¢ = to KOIMIECTBO
3Ty YIAIOINX TPEIINH B aHcaMbJle MEHbIIEe, YeM Tpu ¢ = t1, TpubIN3UTEIbHO B IBa pa3a. Ta-
KM 00pa3oM, IPU YMEHBIIIEHUN OOIIIEr0 KOJINYECTBa U3TYYAIOIINX TPEIIUH B TeUeHe BpEMEHN
to — t1 HE3HAUUTENILHO YBEIMYNBACTCS KOJIMUECTBO TPEIINH C OOJIBITNME IJTMHAME TIOTyocH b.

[Iposenem cpasuenue dyukunit PP f(a,b) B MomenTsl Bpemenu ¢ u to. Ilpu ¢ = ¢ u
b = 0,1 MmxM B 06pasile B OCHOBHOM MPUCYTCTBYIOT TPEIIUHBI C IJINHON OOJIBIION MOIyOCH a,
m3Menstrortetics B maTepBasie oT 40 no 100 Mxm. B MOMeHT BpeMeHU to TPEIWHBI C IJTITHON TIOJTY-
ocu a, m3MeHsoIIelcs B nHTepBasie oT 40 no 70 MKM, TPAKTHYECKN NCUE3aI0T U OOJIBIINHCTBO
TpemuH uMeioT muHy a B uaTepBasie oT 70 mo 100 mxm. Taxum obpa3oM, B HAHHOM CEUECHUN
npu t = to YBEIUIUBAETCS OOJIS TPEIINH, UMEIOIIINX OOIBIITYIO IJINHY MOTYOCU @, YTO ITPUBOIUAT
K cmertennio rpaduka PP B Hanmpasmenunu ocu a. [lomobHaAsT 3aKOHOMEPHOCTH HAOIIOOAETCS IPU
b=0,5Mxm u b =1 mxm. 3akoHoMepHOCTHU TIoBeneHuss PP, BLIIBIEHHBIE B PACCMATPUBAEMBIX
CEeYEHMSX, MO3BOJLSIIOT YTBEPXKIATH, UYTO MOBEPXHOCTb, XapakTepusyiomas f(a,b) B TeueHue
BpeMeHnu to — t1, meOpMUpPYeTCs, IPU STOM €€ MAKCUMYMBI CMEIIAIOTCs (HEOMMHAKOBO IIPH
Pa3IMYHBIX 3HAYECHUSX b) B HAIPABICHUN YBEIMYEHUS IMHBI GOJIBIION TOIYOCH d. DTO O3HA-
JaeT, YTO 10 Mepe Pa3BUTHUS IPOIECCa PA3pYIIeHUs B oOpasiie B TeUeHne MPOMeXKYTKa BpEeMEH!
to —t1 TPOUCXONUT CIUSHUE U YBEINUEHNE pa3Mepa TPEILINH; B MOMEHT BPEMEHN to TOSBIISIOTCS
TPEIINHBI, UMEOIIIe B cpenHeM OOMBIIYIO MIHHY MOIyOCH ¢, YeM B MOMEHT BpPEMEHN 11.

Ha puc. 2 mpencraBieHbl pacupenesieHnss OTHOCUTEIBFHON yAEeTBFHON IJIOIAN BHY TPEHHEN
moBepxHOCTHU () B MOMEHTHI BpEMEHU t| U ty MpU TeX ke IJIMHAX MaJjol Moyocu b, 4To U Ha
puc. 1. Tak ke kak u mi1st HopMmupoBauueix OP, nis pacnpenenenuti () B MOMEHTHI BpeMeHN t1, to
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Puc. 2. Pacnpenenenue OTHOCUTEILHON YIEIBHON IIJIONIANN BHY TPEHHEN ITOBEPXHO-
CTU B MOMEHTHI BpeMeHHU t1 (IITPUXOBble JIMHUM) U to (CIJIOIHbIE JIMHUMY):

a—b=0,1 mxm, 6 —b=0,5 MM, 68 — b=1 MKM
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¢ yBenmueHueM IuHBI noxyocu b B maTepBasie oT 0,1 mo 1,0 MxMm HabmIOmaeTCs yMEHBIIIEHUE
BEJIMYUMH MaKCIMYMOB 1 CMEITIEHTE UX B HAIIPABJIEHNN YMEHBITIEHNS MIIMHBI OOITBITION TIOIYOCH (.
Kpowme Toro, ¢ yBenmuuenneM miumHBI Majion b 1 GOIBIION @ TOIyOCeN MPOUCXOOUT YMEHbIIIeHTe
ocTanbHbix 3HaveHuit (). Takas xe 3akoHOMepHOCTH nMmeeT MecTo mist PP (em. pue. 1). Ilpm
9TOM B MOMEHTHL BpEMEHU {1, {9 HauOOJIbIINI BKJIad B OOIIIYIO YIEIbHYIO IIJIOHIAAb BHY TPEHHEN
TIOBEPXHOCTH 00pa3ma BHOCAT TPEIIUHBI ¢ OOJIBIITUMY TIIMHAMHE TTOJIYOCH @ U MAJION BEJIMIWHON
packpbiTus b. JleficTBUTENBHO, UCTIONB3Ys (2), MOXKHO TMOKa3aTh, UYTO NOJIsI YAEIBHON IO~
I BHYTPEHHEH MOBEPXHOCTU TPEIINH C IJIMHON MOIYOCH b, M3MEHSIOIIENCS B MHTEPBAJE OT
0,1 mo 0,4 mxm (10 mxm < a < 100 mkm), mpu ¢t = ¢; coctasiusger 95,2 %, npu t = tg —
89,8 %. Bmecre ¢ TeMm moss ymesbHON IIOMIANNM BHYTPEHHEN MOBEPXHOCTU TPEIIUH C IJITHON
nosyocu b, m3meHstomencsa B uarepsaie ot 0,7 mo 1,0 MM, npu t = t1 cocrasager 1,9 %, npn
t =ty — 4,3 %. CnenosatenbHo, 3a BpeMs ty — t] IPOUCXOOUT HE3HAUUTEHHOE YBETUICHUE
NOTIN YIIETBHON TIJIOMIANN BHYTPEHHEH MOBEPXHOCTU TPELINH ¢ OOIBIINMI 3HAYeHUsIME b.

[TpoBemem cpaBHeHMe pacmpeneeHnil YIeTbHON IO BHY TPEHHEN MOBEPXHOCTU B MO-
MeHTHI BpeMeHu t1 u to. [lpu ¢ = t; mw b = 0,1 MKM OCHOBHOHU BKJIaZl B U3JIy4YEHUE BHOCST
TPEIINHBI C JIUHON TOJyocu a, m3MeHstoreiics B unTepsaiie oT 40 no 100 mxm. B mMomenT
BpEMEHN t9 TPEIINHBI ¢ IIUHON omyocu a oT 40 mo 70 MKM TpaKTUIecKn OTCYTCTBYIOT, a AD
B OCHOBHOM O0yCJIOBJICHA M3JIyUdeHneM (pparMeHTOB MexK(has3HON MOBEPXHOCTU TPELINH C IJIMHOU
oJIyocu a, m3Mensiorreiics B uaTepsase oT 70 no 100 mxm. Takum o6paszoM, K MOMEHTY BpeMe-
HU {2 YBEIMYIUBAETCS M0/ yOETBHON TJIOIIANN BHY TPEHHEN MMOBEPXHOCTU TPELTNH ¢ OOITBIITIMMI
mmmHaMu nosyocu a. [Ipu stom rpaduk dyaknum €2(a,b) cMemaeTcs B HAIPABIEHUN YBeJIN-
genus: a. [lomoGHas 3akoHOMEpHOCTH HabmomaeTcs B cedeHusx b = 0,5 mxkm u b = 1 MKwm.
[IpoBeneHHBIN aHATN3 TOKA3BIBAET, YTO 3a BpeMs ty — t] TMOBEpXHOCTH (2(a,b), Tak XKe Kak u
noBepxHOCTh f(a,b), medopMupyeTcs, TP STOM €e MaKCHMyMbI CMEIIAIOTCS B HAIDABICHUN
YBEJINUEHNUs TNHBI OOJIBIIION TIOIYOCH . DTO O3HAYAET, UTO B MPOIecce pa3pylireHus oopasia
B TedeHUe BPEMEeHHU t9 — {1 IPOUCXOOUT CAUSHUE U YBeJIUYEHNe pa3Mepa TPEIINH, IPUBOIsIIee
K TIOSIBJICHUIO B MOMEHT BPEMeHU I TPELINH ¢ JOCTATOYHO OOIBIION IJIMHOW moiryocu a. [Ipm
5TOM, KaK MOKa3bIBalOT pacdersl, (2(t2)/Q(t1) = 0,742, T. e. B mpomuecce paspylleHns yaeabHast
IJTOITAIbL BHYTPEHHE TTOBEPXHOCTU 00pa3iia yMEHbIAeTCsI. Pe3yIbTaThl aHAIIN3a pacipenesie-
HUI NOPUCTOCTU IONTBEPXKIAIOT BBISBJICHHBIE 3aKOHOMEPHOCTU PA3BUTUS IIpoIlecca paspylie-
HUS B TE€UEHUE BpeMeHU lo — ¢1.
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