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OBIIIASA XAPAKTEPUCTUKA PABOTDI
AKTYaJIbHOCTH TeMbl. [IpOYHOCTH OONBINMMHCTBA MATEPHAJIOB, PA3IMUHO COIPO-

TUBJISIOIIUXCS PACTKEHHUIO U CKATHIO, OIIEHWBACTCA B paMKax 0O0OOIEHHBIX KPUTEPH-

€B B BHJC TMOJUHOMHAIbHBIX 3aBucuMocTed Illneiixepa-borknna, FO.A. ArHa,

[LI1. bamanauHa u T.4. bonee oOmiee BhIpakeHHE MOAOOHBIX KPUTEPHEB MPEITI0KEHO

M. M. ®unonenko-bopoanuem.

HoBbie MaTepmalibl, Takue Kak TpyAHOAS(HOPMHUPYEMbIEC CILIABbI, OTHOHAMNPABIICH-

HbIE KOMITO3UTHI, H30TPOITHBIE TTOJIUMEPHI, TPEOYIOT pa3pabOTKH KPUTEPHUEB MPOUHOCTH,

YUUTBIBAIOMINX CYIIECTBEHHOCTh ACHCTBUS INAPOBOTO TE€H30paA. DKCIEPUMEHTHI MOKa-

3BIBAIOT, YTO MPOYHOCTh TAKAX MATEPHUAJIOB JyUlle OLICHUBACTCA B CIIy4ae NPUMEHEHUA

JUIS. HAX KPUTEPUEB, MTPOCTPAHCTBEHHAA T€OMETPHUUYECKAsT MHTEPOPETALMSA KOTOPBIX JJIA

3aBUCHUMOCTH MEPBOTO MHBApUAHTA TEH30pa HANPSLKEHUHA U BTOPOrO MHBAPUAHTa JICBUA-

TOpPa HaMpPsLKEHWH TPH OOJIBIIMX BCECTOPOHHUX CKMMAIOIIMX HAMPKCHUAX SABISAETCS

KPYTOBbIM IAJIUHAPOM. Pe3ynbTaThl HEKOTOPBIX SKCHEPUMEHTAIBHBIX HCCICA0BAHUN

TAKXKE TMOKa3ajdd, YTO KPUTEPUHU, OCHOBAHHBIEC HA JIMHEWHOW W KBAAPATUYHOU 3aBUCH-

MOCTH HAIpPsDKEHUH TEKYUYECTH OT TUAPOCTATHYECKOTO JIABJICHHUA, MO3BOJISIOT YIOBJIE-

TBOPHUTENBHO OMUCHIBATH MOBEICHNE TIOJUMEPOB TJIaBHBIM 00Pa3oM MPH HU3KUX JIaBlie-

HUAAX, @ OPU JOCTATOYHO BBICOKOW WHTCHCHUBHOCTH INApPOBOrO TEH30pa JIMHCHHBIC H

KBaJ[PaTUYHBIC 3aBUCUMOCTH JAIOT PE3YJbTATHI, PE3KO OTIIMYAOIIUAECS OT YKCHEPUMEH-

TallbHbIX. Pe3yNbTaThl UCIBITAHUSA HEKOTOPBIX TOPHBIX MOPOJA HAa CKATHE B YCJIOBHIX

BCECTOPOHHETO NABJICHUS MOATBEPKIAOT CYIIECTBEHHOES YBEIMUCHUE TTPEACTBHOTO CO-

MPOTUBJICHUA MAaTEPHAIA C BO3PACTAHUEM IAPOBOTO TEH30PA.

TakuM oOpa3om, akTyajbHa 3aJauva pa3padOTKH JJisI HEKOTOPHIX BHIOB MaTepra-

JIOB KPUTEPHUEB MPOYHOCTH, KOTOPHIE OyAyT JOCTOBEPHBIMHU ITPH BHICOKOM YPOBHE TH/I-

POCTAaTHYECKOTO NABJICHUS.

Ileap auccepTaMioHHOH PadoOTBI COCTOMT B Ppa3pabOTKE KPUTEPHS MPOYHOCTH

JUIS  MaTepualioB, pabOTaIOIIKX B YCIOBHUAX BCECTOPOHHETO THAPOCTATHYECKOTO JIaBlie-

HUSI, K HA OCHOBE 3aMUCH NPEIIOKEHHOTO KPUTEPUS B BUJIC YCIOBHUA MPEACIBHOTO PaB-

HOBECHUSA PEIICHUE BAXKHBIX MPAKTUYECKUX 3a/1a4 TCOPHUH NPEACTBHOIO PABHOBECHS.
Hay4yHnasi HoBu3HA:

1. PaspaboTtaH KpuUTepHii MPOYHOCTH MOJMHOMHAJIBLHOTO THIMA B KyOHueckoi (opme.
['eomeTpudeckas MHTEpNPETALMS TTPEAIOKEHHOTO KPUTEPHS TaKOBA, YTO ITPH BbI-
COKHX BCECTOPOHHMX JIaBJICHUSAX OH aCUMIITOTHUECKH NPHUOJIMKAECTCA K KPYyTOBOMY
MWIMHIPY. JIOCTOBEPHOCTh KPUTEPUA JOKA3aHA IyTEM COMOCTABJICHUS C JAHHBIMU
SKCINEPUMEHTOB, 3aMMCTBOBAHHBIMU W3 JIMTEPATYPhI, a TAKKE CPABHCHUEM C W3-
BECTHBIMHU KPUTEPUAMH MPOYHOCTH.

2. TlpennoxkeHa METOAMKA MOCTPOEHHA MACHOPTA MPOYHOCTA TOPHBIX MOPOA MyTEM
3aMeHbI OrudaroIiei Kpyros Mopa reoMeTpruueCKMM MECTOM BEPIIMH TPEASTbHBIX
KpPYyTOB.

3. TlpencraBnsas pa3pabOTaHHBINA KpUTEPHH MPOYHOCTH B BHJIEC YCIOBHUSA MPEACIHHOTO
PAaBHOBECHS, PEIICHA 3a71a4a IO ONPEACICHAIO MPEACIIBHOTO JABJICHUA HA MOJIY-
IUIOCKOCTh METOAOM JIMHUM CKOJIbKEHUA.

4. Ha ocHoBe pa3paOOTaHHOTO KPUTEpHA OMPEACICHBI MPEACIbHBIC HAIPSHKEHUSA B
MAaCCHBE, BbI3BAHHBIC BHYTPEHHUM JIaBJICHUEM.

ITpakTHUYecKkasi 3HAYMMOCTL padoThl. [10TyUCHHBIC B TUCCEPTALIAA PE3YIbTAThI

MOTYT OBITh TIPUMEHEHBI:



— JUIl OTIPENIECHUsA NPEACIbHBIX HArpy30K, ACHCTBYIOIMIMX HAa OCHOBAHUSA COOPY-
JKECHUH,

— JJISL pacyeTa 3JEMEHTOB COOpPY KEHHM, padOoTaroIuX B yCIOBUSAX BBICOKOTO BCE-
CTOPOHHETO JAABJICHUS;

— JUIsl POCKTUPOBAHUS MHIKCHEPHBIX COOPYKEHUM Ty OOKOro 3aJI0’KECHUS, HaIpU-
Mep He(PTErazoBbIX 0OBEKTOB;

— 1Sl IPOCKTUPOBAHUS TPAHCHOPTHBIX MOA3EMHBIX COOPYKEHUI.

CpaBHEHME C JTAHHBIMU SKCIIEPUMEHTOB IMO3BOJIACT PEKOMEHIOBATh MPEAJIOKEH-
HbI KpUTEPUI MPOYHOCTH JJIsl KOHKPETHOrO Marepuala, a macrnopT MPOYHOCTH — IS
Pa3NNYHBIX BUAOB FOPHBIX MOPOI.

BHeapenue pe3ybTaToB padoThl. TeopeTuueckue pe3yabTaThl padOTHI, TpE-
CTaBJICHHBIC B IUCCEPTALIMU, BHEAPEHBI B yUeOHbIH npoiiecc Ha kKadenpe « TpaHcnopt u
XpaHeHue HepTH U raza» AJbMETHEBCKOTO rOCYyJapCTBEHHOTO HEPTIHOTO UHCTUTYTA U
UCMOJIL3YIOTCA B PSANE JICKIMOHHBIX KyPCOB, UMTAEMbBIX CTYJIEHTaM CHEIUAILHOCTH
130501, B yacTHOCTH, TIO AUCHMILUIMHAM «MeEXaHHKa CIUIOMHON cpenb», «COOpyKEHHE
Y SKCIUTyaTalys ra30He(TenpoBOAOB U ra30HE()TEXPAHUITHLIL.

OO00CHOBAHHOCT, U [I0CTOBEPHOCTb HAYUHBIX PE3YJbTATOB O0CCICUUBAIOTCA
CTPOTMM MAaTeMaTUYECKUM OOOCHOBAHHUEM MPEJIaraéMbIX METOJUK pacyera, UCIOb30-
BaHUEM (PYHIAMEHTAJIbHBIX MPUHIIAIIOB MEXAHUKH JAe(POPMHUPYEMOTO TBEPJOTO TEa,
COIMOCTABJICHUEM TOJIyUCHHBIX PE3YJIbTaTOB C U3BECTHBIMU AHATUTUYCCKUMU U YUCJICH-
HBIMH PACUETHBIMU TAHHBIMH, MTOJTyYCHHBIMU APYTHUMH aBTOPAMHU.

Ha 3ammTy BBIHOCATCSE:

1.  Kpurepuii npoyHOCTH MOJMHOMHAILHOTO THUNA B KyOwueckoit (opme maist u30-

TPOIIHBIX TIOJUMEPOB.

2. OO0oO0uIeHHbIH KyOWYECKU KpUTEPHA MPOYHOCTH JIJIsl aHU30TPOITHBIX MAaTEPHUAJIOB.
MeTtoauka MOCTPOCHHS MAacnopTa MPOYHOCTH TOPHBIX MOPOJ MyTEM 3aMEHbI OTH-
Oaroiel kpyrop Mopa reoMeTpu4eCKiUM MECTOM BEPIINH MPEACTbHBIX KPYTOB.

4.  Pa3pemaronivie ypaBHEHUS 1JIs1 TJIOCKOH AedopMaliid U30TPONHON MIacTUYECKON

CPe/Ibl ¥ MX YUCIICHHOE U AaHAJIMTUUECKOE PEIICHHUE.

5. Pacuer mpeAenbHbIX HANPSKEHUH B MACCHBE, BbI3BAHHBIX BHYTPEHHUM JABJICHU-

EM.

Anpootauusi padoTel. OCHOBHBIE MOJOXKEHUS PA0OThI ObLIK JOJIOKEHBI, 00CYKIe-
HbI ¥ 0/100peHbl Ha HayuHoU ceccun AI'HU no utoram 2003 rona (AnbmerseBck, 2004);
Ha Bcepoccuiickoit HayuHO-nipakTueckoit koHdepenimn «bonbimas HepTh XXI Bekay
(AnbMmeTbeBck, 2006); Ha HayuHol ceccun AI'HU no uroram 2006 roaa (AJbMETHEBCK,
2007); mva XXVIII Poccuiickoli 1ikoJie nmo npodjiemMaM Hayku W TexHojoruit (Mwuacc,
2008); Ha Hayunoit ceccun AI'HU no utoram 2008 rona (Amsmetbenck, 2009); Ha VII
Bcepoccutickoli koH(pepeHIn MonoabX yueHbiX «[IpodaemMbl MEXaHUKH: TEOPUS, SKC-
MEPUMEHT U HOBble TexHonorum» (Hosocubupck, 2009). B nonHoM obbeme auccepTa-
mmsa poknanaeiBanace B 1'OY BIIO «Ka3aHCkuii roCcyAapCTBEHHBIH apXWUTEKTYPHO-
cTtpoutenbHblid yHEBEpCUTETY, B ['OY BIIO «CapartoBckuii rocy1apCTBEHHBIA TEXHUYE-
CKHI YHUBEPCUTETY.

Iyomukammu. Conepskanue padoThl OTpakeHO B 12 medaTHbIX padoTax, B TOM
yuclie 2 cTaThu OMyOJIMKOBAHbI B KypHajax, pekoMeHnoBaHHbix BAK P®.
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CTpykTypa u 00beM paGoThl. PaboTa COCTOMT M3 BBEICHHA, YETHIPEX TJIaB, BbI-
BOJIOB MO KaKJOM riaBe, CIKMCKAa WCMOJb30BAHHON JIMTEpaTyphl, BKIroJaromiero 107 Ha-
uMeHoBaHuM. PaboTa uznoxxena Ha 131 cTpanulle, conepkut 45 pUCyHKOB U 5 TaOJHIL.

OCHOBHOE COJIEP) KXAHUE PABOTbI

Bo BBeaeHun 000CHOBAaHA AKTyaJbHOCTh BHIOPAHHOM TEMBbI JuccepTanuu, cop-
MYJIMPOBaHbI 11eJIb Pa0OThI, HAYYHAas HOBU3HA, TEOPETUYECKAs W MPAKTHUECKas 3HAUU-
MOCTb, @ TAKXKE MPECTABICHO OCHOBHOE COJIEPKaHUE PaOOTHI.

IlepBas rj1aBa NOCBAIIEHA aHAJTUTUYECKOMY 0030py paboT B 00JIACTH KPUTEPUEB
MPOYHOCTH Il U30TPOMHBIX W APMUPOBAHHBIX MATEPHUAJIOB, YUWUTHIBAIONIUX BJIMAHUE
1IApOBOrO TEH30pa. Pa3iuuHble BapUaHThl yueTa BIMSHUS TUAPOCTATUYECKOTO JaBJie-
HUsA Tpennaranvichk B pabdotax M.H. AxsepaoBa, A.H. Bacwibkopa, I'.A. I'eHuena,
M.A. 3aiikoBa, X. Anprenbaxa, K. Tymresa, I1.I1. bananauna, /1. JIpykkepa, B. [1pare-
pa, JLK. Jlykum, FO.U. rna, A. Hapan, U.W. 'oasaenOnata, B.A. Konnosa, K.B. 3a-
xapoBa. BivsiHME TUAPOCTaTUYECKOTO JABJICHUS HAa XaPAKTEPUCTUKKU TEKYUECTH MOJIH-
MEPOB AKCIEPUMEHTaIbHO MoKa3zaHo B padorax O. OmbkxoBuka, [1.b. bayaena, C. Pa-
ounosnua, K /1. I1ae, A.C. Bponckn.

[Tpoueccam neopMupoBaHUs M pa3pyLICHUS TOPHBIX MOPOA MOCBAILIEHBI PAOOThI
M.U. Cnoboaxuna, I".H. Ky3snenosa, M.H. Kanayposa, C.®. Anekceenko, 0. A. Kain-
HUKOBA U psiAa IPyTUX aBTOPOB.

AHanM3 aUTEepaTyphl MOKa3all, YTO Ha AS(POPMATUBHOCTh U IPOUYHOCTh MOJUMEPOB
U JIpyrUX BUJOB MaTEpPUAOB CYLIECTBEHHOE BIIMSTHUE OKAa3bIBAET TUAPOCTATUUECKOE
nasjienue. OgHOMapaMeTpUUECKUEe KpuTepun Tuna Tpecka wim Museca He OTpaKaroT
CBOMCTB TMOJMMEPOB, MOCKOJbKY MM HE YAAE€TCA OINUCaTh 3aBUCHUMOCTh TEKYUECTH W
MPOYHOCTHA OT TMAPOCTATUUECKON COCTABJIAIOLIEH TEH30pa HANPsHKEHUN. JIMHEHBIE 3a-
BUCUMOCTH HANPSKEHUH TEKy4YeCTH OT THAPOCTATUUECKOTO AABJICHUS YOBJIECTBOPU-
TEIbHO OMUCHIBAIOT MOBEACHUE MOJIUMEPOB JIMIIIb MPU HU3KUX JaBiacHUAX. [1oaToMy ak-
TYyaJIbHOU SABJSIETCA pa3padOTKa KPUTEPUEB MPOYHOCTH Ui MOJMMEPOB U TOPHBIX MO-
POJI, YUUTHIBAOIINX BbICOKAN YPOBEHb TMAPOCTATUIECKOTO JABJICHUA.

Bo BTOPpOIi r;1aBe pacCCMOTPEH BapUAHT MOCTPOEHUS KPUTEPHUS MMPOYHOCTH UCXOAA
u3 npemioxkenus B.B. COKOJOBCKOro B BUJIE CHHY COMNATBHON 3aBUCUIMOCTH MEXTY Ma-

pamerpamMu ) u &

. (B-¢&
= Asin
{2, .
rie & =(0, +0, +0;)/+/3 — JUINHA THAPOCTATHYECKOH OCH; (2)
77:\/(01_62)2+(62_G3)2+(G3_01)2 /43 3)

— TOJIIPHAsT KOOpAMHATA B AEBUATOPHOM TUIOCKOCTH; A U B — MOCTOSTHHBIE, 3aBUCALINE
OT XapaKTEPUCTHK MPOYHOCTHA MaTEpHUaa.
3aBUCUMOCTBb MEKIY ITapaMeTpaMu 1] U £ TPEACTaBUM B BUIE

B—_é = arcsinﬂ ,
A

B pesynbrare pa3noxkeHuss JaHHOW 3aBUCUMOCTH 110 psiay Telmopa nojry4eHo
3 5
n 3n
B-¢=n+——+ +... . 4
64>  404* )




Ortcroa, ocTaBJIsisl JIBa WieHa MOJMHOMA, 3alMIIeM BbIpaXX€HHUE KPUTEPHS MPOYHO-
CTH B BUJIE

n*+Cn+&)=D, (5)
e C=64>, D=6A4’B.
JIBa HEM3BECTHBIX MapaMeTpa ONPENENIEHbl U3 IBYX MPOCTHIX UCIBITAHUN: HA OJI-
HOOCHOC PAaCTAKCHHUEC U HAa OAHOOCHOE CIKaTUC

B 2@(0'2?—0'}3,)/3 -
V241, -2 -1, ©)
D_% p \/:/jl pa (7)

rne O p U O .— IIpeAeibl IPOYHOCTH MaTepHualia IIPpU OJHOOCHOM pPAaCTsKECHUU U CXKa-

THUU COOTBETCTBEHHO.
[Ipunumas u3 psiga (4) Tpu WieHa MOJIMHOMA, KPUTEPU MPOUYHOCTH MOJIYyYUM B
BUJIE

n’+n°C + G +&)=D;, ®)
rae C, =(10/9)C; C, =(20/3)C, D, =(20/3)D.
[Ipu cpaBHEHUM 3aBHCHMOCTEH Mexay 1 ¥ & B BUJE TAaHTCHIUAILHON (yHKIUH,

paznoxkeHHoH B psig Ternopa
3 5

n n 277
B- Atg—=n+—= +... 9
§ = Aig A 34 154° ®)
Y B BUJie GyHKIUU TUIEpOOTMUEeCKOro CUHYyCa
n n
B-&=Ash—=n+—— +o 10
A 64 1204° (10)

oOHapy»keHo, uTo BeipaxkeHus (9), (10) oT 3aBucuMOCTH (4) OTIUYAIOTCS TOJBKO MTOCTO-
STHHBIMU YUCJICHHBIMHU KO3 pHUIIMeHTaMH.

Ha ocHOBe CTPYKTYpHOTO CXOJCTBA Pa3jOKEHUH MOJy4YeH KpHUTEepUH MpPOYHOCTH
JUTSl U30TPOITHBIX TTOJIMMEPOB B BUIE

nn’ +mCn’ +C3(n+&)=D;, (11)
rae n,m-— HCKOTOpHe HCJIbIC WU I[pO6HI>Ie quciia, UJIN HOJIb, C3H D3 — IIOCTOSIHHBIC,
3aBUCAIIIHUE OT XapaKTepI/ICTHK HpOIIHOCTI/I MaTepI/IaJ'Ia.

HVccnenoBanue mIOCKOTO HAMPsDKEHHOTO cocTosiHus (05 = 0) mokasaiio, 4To KyOu-

YyecKuil kputepuh (5) uMeeT BU
3 |

%(61—62)2+612+0'22F+% [(O'l—0'2)2+O'|2+0'22F+(61+62) =D. (12)

JI7iss moJTydeHusT YCIIOBUSL TEKYUeCTH IJIAaCTUYHOTO TMOJMMEPHOTO Marepualia, He-
OJIMHAKOBO COIPOTHUBJISAIONIETOCS Ha pacTsHKEHHWE W CKaTHe B YCIOBUSAX IUIOCKOM Ie-
dbopMaluu, oJHa W3 TJIABHBIX OTHOCUTENIbHBIX JehopMaliuii MpupaBHUBAETCS K HYJIIO.
Takum o6pazom, puHSB (5) B BUJIE TIIACTUUECKOTO MOTEHIMaIa

f=n’+Cln+¢)-



o

TUTSL cITydast THTOCKOM nedopmaruu npu €. =€, = A—— =0, MOJIyYeHO
G
Otcroia TOYHO BBIPA3UTh O3 4Yepe3 NPOYHOCTHBIE MApaMETPbl U APYTUE KOMIIO-

HEHTbI HANPSDKEHUN aHATUTUYECKU HE MPEACTABIISIETCS] BO3MOXKHBIM.
TouHO Takas e CJI0KHOCTb BO3HUKJIa B padote I'.A. ['eHueBa npu BhIBOJE YCJIO-
BUS TEKy4ecTd Ui IJIOCKOH AedopMalvu, KOrjia MOBEPXHOCTh TEKYyUeCTH BKIIHOYAeT
TPETUI UHBAPHUAHT J€BUATOpa HanpspKeHu. [[puHrMas muHeHy0 3aBUCUMOCTD B BUJIE
6, =0,5(c, +o,)+ 0,5(06 —Gp), (13)
aBTOPOM IOJIy4Y€eHO npuemiieMoe pemienue. [Ipu 3Tom MakcumManbHOE OTKIIOHEHUE MEXK-
Iy TOYHBIM PELIEHUEM U MPUHATHIM HaXOAWIOCh B mpenenax 4-10%.
Ucxons U3 Takoro noaxoja, B padoTe NpUHATO 05 nofgoOHo (13) B Buze

o, =k(o, +0,)+0.5(0, —Gp), (14)
rrie k — IMOCTOSIHHOE Oe3pa3MepHOe YUCIIO.
B ycnoBusix minockoit nedopmariu Kputepuit (5) npuBeeH K BUILY
6 4 2, .2 _
dit’ + mst” +myt” +s"h +shy, +hy; =0, (15)
rae + =0,5(o, —0,); dl, ms ,m4,h1 ,h2 ,h3 BbIpa)KatoTCs uepe3o.,o,, C, D, k.
KyOuueckuii kputepuii (5) npu 4UCTOM CABUTE: O, = -0, =T, ,0; = 0 IpUMET BUJ
3 —
7. +CyT. =D,, (16)
rae Cy =C/2; D, = D/2+2, C,D- onpenensores no ypasaenusm (6) u (7).
Peraronum sTarnom uccieqoBaHusl SIBUJICS aHAJIA3 COOTBETCTBHSI HOBOTO KpUTEPHUS
OTIBITHBIM JAHHBIM U KPUTEPHUSM MPOUYHOCTH, MOTYUUBIINUM IIUPOKOE pacpoCcTpaHEHHE.
JloctoBepHOCTh KpUTepus (5) OolleHeHa IMyTeM COMOCTaBJIEHUs C Pe3yJIbTaTaMU TPeXoc-
HBbIX HMCHBITAHUN MOJUMEPOB, 3aMMCTBOBAaHHBIMU M3 JIUTepaTyphl (puc.l), a Takxke c
YYETOM JIOCTOBEPHOCTH TEOPHUM MPOYHOCTH basiaHvHa B BUae
n*+CE+D=0 (17)
U KPUTEPUS MPOUYHOCTH ISl U30TPOIHBIX MOJUMepoB AnbTeHOaxa — TyireBa, KOTO-
pbIi IPeCTaBIIAET SIKCIIOHEHIUAIbHYIO 3aBUCUMOCTb Mexy 1] u B BUIIe

f=n+m+kexp(E/&-1)-k=0, (18)

rne C,D, k u &, — KOHCTaHTHI MaTepHaa.

Pe3ynbrarhl McnbITaHUE U TpenenbHble KpuBble, cooTBeTcTBYolme (5), (17) u
(18), nmpencrasyensl Ha puc. 1 B koopauHaTHOM cucteme 1 U & . OueHuBas, BUIUM, YTO
noBepxHOcTh (18) O6Mu3ka K KOHMUECKOH MpPU MaJIbIX THMIPOCTATHUYECKHUX TABICHUSX U
CTPEMUTCSl K MWIMHAPUYECKON TIPU BO3paCTaHUM TUAPOCTATHUECKOro namienus. Kpu-
Basi, IOCTPOEHHAas Mo KputepHto (17), mpu Bo3pacTaHUM TAaKOTO JIABJIEHMSI PEe3KO OTKJIO-
usiercs ot (18). IloBepxHOoCTh KpuTepus (5) uMeeT BUI KyOudyecKod mapadoibl, HaXo-
nsuieiics mexay noepxHoctsamu (17) u (18). Haubombinee oTKIIOHEHHE KPUBBIX MPOUC-
XOJIUT B OOJIACTSX BCECTOPOHHETO pacTshKeHus, Tornaa kak (17) u (5) mouTu coBmagaror,
a kputepuil (18) 3aBbllIaeT BOZBMOKHOCTb CONPOTUBIIEHUs Marepuasa Ha JeHCTBUE Ta-
Koro tumna HarpykeHusi. CoBnajeHre HOBOTro Kpurepus (5) ¢ SKCreprUMeHTaIbHbIMU
TOYKAMU MOYKHO CUYUTATh XOPOLIUM.
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Puc. 2. Ilpedenvhuvie 1uHuU 8 NIOCKOCHU
2NIABHBIX HANPSJICeHUL OJIsL DNOKCUOHO2
CBAZYIOULE20 C NAPAMEMPAMU RPOYHOCHIU
c,=83Mlla, c,=126Mlla

Puc. 1. IIpeoenvrvie kpugvie 6 niockocmu 1) u&

0151 BNOKCUOHO20 CEA3YIOWe20 ¢ NApamempamu HPOYHOCU
c,=83Mlla, o, =126MIla

Jlnis cimydasi MI0CKOro HampsiKEHHOTO COCTOSIHUSL MPOBENIEHO CpaBHEHUE KyOuue-
ckoro kputepus (12) ¢ kpurepuem bamanguna (17), koTopslii B mapamerpax O; u O,
UMeeT BU/T

2, 2
o +0) —6162+(C)'C—GPXO'|+O'2)=GcO'p, (19)

a Takxe ¢ kpurepueM Jpykkepa — [Iparepa

[(0',—0'2)2+0'12+0'2T+\/7 (0'1+0'2) 2«/§£.

o, ,+0 (20)
P c

O,

CpaBHUTEBHBIN aHAIN3 TIPEAENTbHBIX KPUBBIX (pHC.2) MOKazall: MaKCUMaIbHOE OT-
KJIoHeHHe Mexay kpuBbiMU (12) u (20) coctaBnser 14%, a mexay (12) u (19) stu ot-
KJIOHEHHS HEBEJIMKH, nopsaka 5%.

Kax u3BecTHO, Kak[asi T€OpHUsl MPOUYHOCTH MpeAroiaraeT onpeaeIeHHOe COOTHO-
IIEHHEe MEXIy MpenebHbBIMU HAINPsOHKEHUSIMUA TPH PACTSDKEHHH, CKaTUH W YHUCTOM
capure. B manHoi paboTe pacCMOTPEHO COOTHOIIEHHE MPeNebHbIX HANpPsDKeHUA TpU
YUCTOM CJIBUTE K MPeNeSIbHBIM HaNPsDKEHUSIM TPU OTHOOCHOM pacTsiKeHUH. J[71s HoBoro
KPUTEPHS 3TO COOTHOIIIEHHUE OIpeie/IeHO U3 3aBUCUMOCTH (16) B BUjIE

otkyna no ¢popmyie Kapnano momyyeno

Te 3 EJF Dy +Co3 J[Do _ |Dg o (21)
o, |2 4 27 Y2 4 271°
_ V20-4°)3 B oD 1 o2t
rne C,=—2= 2 Dy =—2 = xX=0,/0,.
"ol g [(f +-W2-1) o, 3«/_ 26

Tak kak Ay UAEabHO-IUIACTUYECKOTO COCTOSIHUSA Marepuaia y =1, a s ujie-
aJIbHO-XPYIIKOTO COCTOSIHUS y =0, 10 3TOM TEOPUM s OTHOLIEHUH T, /O, TIpU U3Me-

HeHuu y oT 1 1o 0 momyueH crnemyromMi HHTEpBa 3HaYeHui 0,577<7, /0, <1.

8



JUIA CpaBHUTEIBHOIO aHAIN3a PACCMOTPEHBI CIIEAYOIUE COOTHOLIEHUS
— 110 Kputepuro bananauna
1

T T
SN 0,577< X L0 (22)
Gp 1[3% Gp
— o kputepHro botkuHa-Mupoo6oBa
T 2 T,

K- % - 0,577<<1,155; (23)
o, 3(+y) o,
— 1o kpurepuro Kynona-Mopa
T 1
= 0,5< L <1; (24)
o, l+x o,
— no kputepusm [lucapenko-Jlebenera
T 1
Ko ; 25
Op 1+ 2(W3-1) )
Te = : (26)
Op [l—;ﬁ +\/(1—;(2)2 +12x2}
Te L os77< (27)

)

Gp_'\/2%2+1’ »

— 10 HAaTypaJIbHOMY KpuTepHio L{p10y ko

2
T—K:\EL_Z; 0471 <% <0.816. (28)
o, 3 2+ ;52 o,

Ha pwc.3 npeacTaBieHbl KPUBBIC 3aBUCAMOCTH TPEICIBHBIX HATPSHKCHUH TIPH YHC-
TOM CIBHIE OT KOd(pduimenra X =0,/0,  coOTBETCTByoNmMe ypasHerusM (21)-(28).
31ech ke HaHECEHBI SKCTICPUMEHTAJIbHBIC TOUKH, TTOTyUYEHHBIE PA3TMIHBIMU aBTOPAMH.

M3 cpaBHEHUA PE3yJIbTaTOB OMBITa C TEOPETHUCCKUMHU JAHHBIMHU CJICTYET, UTO B
XOPOIIEM COOTBETCTBHUH C OTBITHBIMH JAHHBIMH TIPHA YHCTOM CIBHTE HAa BCEM JTAATIA30HE
3HaUeHWH ¥ HaxonsTcs kpurepuid (21) u 06001eHHbIe kpuTepuu [ Tucapenko-Jlebenena.

Ha puc.4 B OTHOCHTENBHBIX KOOPAUHATAX O, /0 ,, G,/C,, TI€ O U O, — IIIaBHbIE
HAMPSHKCHUS, TPEICTaBICHBI PE3YJIbTATHl OTBITOB PA3UUHBIX aBTOPOB JJIST Clydas
TUTOCKOTO HAMPSKEHHOTO COCTOSIHHA. 3/1€Ch K€ TOKa3aHbl MPEIEIbHBIC KPUBBIC TPH
Pa3NUUHBIX 3HAYEHUSX Y , COOTBETCTBYIOIME KyOnueckoMy ypaBHeHHtO (12) B Oe3pas-
MEPHBIX BEJTMUMHAX, IMEIOIIEMY BHT

. 1
2 2 2, 5 ) -
e %) ol o +2 O _ G| 0| |02 | |9, 0 5.9
3\/§ Gp Gp Gp Gp \/5 (02 v Gp Gp Gp Gp Gp
e Cp=— = 223 5 _D _22 =2+
o2 plVe+tf-W2-1) T el W3 T B



3 PpHC. 4 BHOHO, YTO 3KCIICPUMCHTAJIbHBIC TOYKH XOPOIIO COIIaCYROTCA C IIpC-
ACJIbHBIMH TTOBEPXHOCTAMMU. @opMaano 3TO OJac€T OCHOBAHHMEC HCIIOJIB30BaThb HOBBIH
KpHTepI/Iﬁ IJIA OIIMCAaHUA ITPEACIIbHOI'O COCTOSHHUA HEKOTOPBIX AOCTATOYHO OOAHOPOJAHBIX
H U30TPOITHBIX MaTCpHUAJIOB.

14
TK
12
1
O-I
(o)
08 7 P
0,8
04 i
0 02 0,4 0,6 0,8 Z 1

— - — [Mrcapa-ns-eb anas | — — = Nucapena-al o e |
—8— B aHan- —A— BT —MrIoratoe

¥ HynowMops —e e NacaneHa-lalees| |

KD et A kzATesnA A Noprooe wenesn
D Yy Moo
CTA b MENDY TZO01ATT 23 ® TR =B
AL CTAERY & gTan: 40X
O cTa by 2 el 4 Y E s el W DT B0 A 34
)
Puc. 3. Conocmasnenue onotmuuvlx OGHHBIX Puc.4 Pesyromamoi IKCHEePUMEHMAIbHO2O
C pe3yibmamamu meopemuiecKux paciemos UCCICO0BAH U npOUYHOCMU MAMEPUATIOB

npu njiiOCKOM HANPANCEHHOM COCMOAHUU

B tpethem naparpade nomydeH KpuTepuil paspylieHus sl aHU30TPOITHOTO MaTe-
puajia B ciiyyae COBNAJIEHUsI O; U O, C IJIaBHBIMU HalpaBiIeHUSIMH aHU3OTPONUH IS

IIJIOCKOI'0 HAIIPSKEHHOI'0 COCTOAHUA B CIICAYIOIIEM BUAC!
3 1

a, [110'12 +1,0,° +130261F +bOB[Z,0'|2 +1,0,° +130261F +¢,(l,0,+150,) =1, (30)
rae d, by,Cy — NOCTOSHHBIE; /; 1 B— XapakTepUCTUKH IPOYHOCTH MaTepHalla.

[IaTp mapameTpoB MpOYHOCTH, BXoAsamux B (30), onpeneneHbl U3 MITH SKCIepU-
MEHTOB: Ha OJJHOOCHO€ PACTSDKEHUE U C)KATHE B IEPBOM HAIPABJIICHUH AHU30TPOIUM, HA
OJIHOOCHOE PacTsDKEHHE U CKATHE B IPYTOM HAlpaBJIEHUH U ITPU YUCTOM C/BUTE.

DKCNEepUMEHTAIbHOE TOATBEPKACHUE TOCTOBEPHOCTU HOBOIO KPUTEpPHUs ISl aHU-
30TPOIHBIX MaTepUaJIOB OCYLIECTBIEHO comocTaBiieHneM ¢ kputepueM B.K. 3axaposa,
KOTOPBIN MpoBesT 0000IIeHne TUIIOTe3bl By)KHHCKOTO 0 (PyHKIMOHATILHOM 3aBUCUMOCTH
MHTEHCUBHOCTH HANpPsDKEHUM OT IIapOBOro TEH30pa HA aHU3OTPOIIHbIE MaTepUajbl U
MIPUMEHUTENBHO K IJIOCKOMY HAINPSHKEHHOMY COCTOSIHUIO TIPUBEIT K BULLY
10



01,01 0
ol +—L <07 +|1+—2L
03,,02¢ 07,,02¢ Teds 02,02 Te4s

Ol n Olc _O-lp _ O-lpo-lc Oy _0-2p

(1)

_M 0.0 +((7 -0 }7 +M<G -0 }7 —0,.0 —O
2 1~2 le Ip M1 2c 2p P2 Ic¥1p — V-
Te4s G2p02¢

O'stUa ,

300 g

Puc. 5. IlpedenvHvie kKpugvie 015
CMEKIOMEeKCMOIUMA HA OCHOBe MKAHU
CamuH08020 nepeniemenus
U INOKCUDEHONBHOLO CEAZVIOUEC2O
¢ napamempamu nPOYHOCMU

0,, =430Mlla, o0, =270 Mlla,
0,, =280Mlla,0,. = 235Mlla,
T.4s =212MIla, 1,,; =184 MIla

&

2000 <100 0 100 200 300
- Sfog : : !

CpaBHUTENBHBIN aHanM3 npeaenbHbix KpuBbixX (30) u (31) B MIIOCKOCTH TJIaBHBIX
HanpspDkeHUit O; u O, (pHUc.S) yIOBIETBOPUTEIBHO MOATBEPKIAAET MPEAJIaraeMyro Teo-
PHIO IPOYHOCTH JIJI1 AHU30TPOIHBIX MATEPUAJIOB TUIIA CTEKJIOTEKCTOJIMTOB.

B TpeTbeii riaBe mpeaioKeHa METOAUKA MOCTPOESHUS MAclopTa MPOYHOCTU st
TOPHBIX MOPOJ, PAa0OTAOIIUX B YCIOBHUSIX BBICOKOTO YPOBHS I'MIIPOCTATHUECKOTO JaBiie-

HUSL.
N 0,-0, 0,+0,
B.B. CokoyOBCKHI NPUHUMAET 3aBUCHUMOCTD y - A >

j B BUJIE CHHY-
coMIabHOM YHKIIUN

. [B-s
t—Asm( . j (32)

rie s=0,5(0,+0,); t=0,5(0,-0,), 4 u B — MOCTOSHHBIE MaTepHana, Ompeness-
II1eCs U3 ONBITOB.

B nuccepranmonHnoil pabote mpuHUMaeTcs, 4To orudaromiasi Kpyro Mopa umeet
TaKyIo € MaTeMaTHYeCKYyO 3amuch Kak (32) ¢ TeMH Ke IMOCTOSSHHBIMA A U B, T.e.

. (B-0O
T—Asm( y j (33)

OO6o0cHOBaHHE TAKOIo MOMYIIEHHS MOYKHO CHENaTh, €CJM HCXOIHWTh W3 TOTO, YTO
IPH BBICOKUX JABJIEHHUSIX OrMOarolias Kpyrop Mopa mepexoaur B 00pasyrolyo Kpyro-
BOTO IWIMHApa U moToMy 7' =tgf8 — 0 (pwuc. 6).

T O

W3 puc.6 BuaHO, uto ipu 7' =tgff — 0
o, +0, ,
12 -0+11'>0; - B

P o
o,-0 "
L2 —g\1+7? T,
2 (¢
[IpeCTaBUB 3aBUCUMOCTD MEXKIY ! M § B BUJIE 0.5(01+03) ]
o/

Puc. 6
11



B-—s=4 arcsini (34)

u paznoxkus (34) no pany Teinopa, nosyuum
£ 30
B-s=t+—5+ o+
64" 404
Otcroaa, ocTaBlisis Ba Yi€HA MOJMHOMA, MOJYYUM BBIPAKEHUE KPUTEPUS paspy-
IIEHUA B BUJIE

3
!
B-s=t+—. (35)
6A4
[ToctrosiHHbIC, BXOASAIMKME B (35), onpeaenacHsl U3 ABYX NPOCTHIX UCIBITAHUMA.
Takum oOpa3oMm, macnopT MPOYHOCTH TOPHBIX MOPO/I, COrJIACHO BBIIBUHYTOW TEO-

pHH, UMCCT BU
T +C,(t+0)=D,, (36)

re Cy=64>=0125(62 —03)/c,, D, =64°B=012557
JI1s aHaJIM3a TOCTOBEPHOCTH Pa3pabOTaHHOM TEOPHH MPOYHOCTH TOPHBIX TOPOJ B
JMCCEPTAIMN PACCMOTPEHBI CIICAYIOIINE KPUTSPHH:
— M.U. CnoboaxrHa
T =c+12Q0; (37)
—I'.H. Ky3nenosa

T=\/(Gp+61—26p—21/6p16p+66i+66]; (38)

— M.M. IIporoapakoHOBa

X
T=T -, 39
max X2 n az ( )
- o,(x-32)
TOE Thax = 0,73a — MaKCUMAJIBHOE CONPOTUBJICHUE TTIOPOABI CABUTY; a = — 7

napameTp (pOpMbI OTHOAOIIEH KPUBOH; X =0, + 0 — abcIycca Ipu NEPEHOCe OCel Ko-

OpJIAHAT;
— HW.H. Kanayposa

T=\/[(G+Gp)ﬁ]2+(0+0p)0p; (40)

— C.®. AnekceeHKO
B 0, 0+0, 1)
a c+0. o,

JIJid COMOCTaBICHUS KPUTEPHUEB (36) — (41) C DKCIIEPUMEHTAIBHBIMA PE3YIbTATAMHU
JUI TJIMHUCTOrO CJIAHLIA B KOOPAWHATHOM cucteMe O uT NOCTPOEHBI NPEACIIbHBIE KPU-
BbI€ (pucC. 7).

U3 cpaBHEHUA CIEAYET, YTO NPU YBEIUUEHUN HOPMAJIbHBIX HAIIPSHKEHUNA 3HAYEHUA
KacaTeIbHbIX HANpsKEHUH 1o ymHelHoH 3aBucumoctd M.U. Cno0oikuHa Cy1eCTBEH-
HO BO3PACTalOT, YTO HE COOTBETCTBYET OIBITHBIM AaHHbIM. B o0nactu GosibIMx HOP-
MaJIbHBIX HAMPSKEHUH HEMPUEMJIEMON CIIEAYET TAaKXKE CuuTaTh MNapabdOJUUYECKyIO
12



dyukmio M.U. KanaypoBa. YaoBneTBopuTeNbHbIE pe3yJibTaThl MOMyUYeHbl i (QyHK-
uuii Anexceenko C.®D., Ky3nenosa ['.H. u o kputeputo (36).

T,Mlla

-10 10 30 50 70 @0 110 150
o, Mlla

—wr— {{aCNO0 T NPONHOCTY LA DODYHME

Puc. 7. I[locmpoenue nacnopmos npoyHocmu 05 2IUHUCHO020 CIAHYA
¢ napamempamu HPOYHOCHuU

6. =378MIlla, c,=4,72Mlla

B 4eTBepTOIi ri1aBe MoydeHbl OCHOBHBIEC pa3pelarolie YpaBHEeHUs MPEAeIbHOTO
COCTOSIHHSI B YCJIOBHSIX ITOCKOH JTepopMaliuu.
B kadecTBe ycCOBHS TEKyYeCTH M3OTPOIHOW IUTACTHUECKOW CpeNbl MPUHSATO BBI-
pakeHue
3
B-s=t'K+t, (42)
2
rneK =1/6A4~.

JI71st BBIp@)KEHUSI KOMITOHEHTOB HANPSUKEHUH O, , 0, T,, B HEKOTOPOM TOUYKE Yepes

xy
IJIaBHBIE HAIpsDKeHUs O, O, U TPUTOHOMETPUYECKYIO (YHKIMIO YyIyia (¢, BBEIEHBI
CJIeIyIOLIME TapaMeTphl :0) =S +1; 0, =85 —1.

Takum oOpa3zoMm, 3aBUCUMOCTH KOMIIOHEHTOB HAIpsOKEHUH B IUIOLIAAKAX, POXO-
ISIIMX Yepe3 OCb Z, OT MMapaMeTpoB ¢ U S, UMEIOT BUJ

o, =s+tcos2a;
o, =s—tcos2a; (43)
T, =tsin2a.

IToncTaHOBKOM KOMITOHEHTOB TeH30pa HampspkeHui (43) ¢ yuerom (42) B mudde-
pEeHIIMAIIbHOE YpaBHEHUE PABHOBECHS B YCIIOBHSX IUIOCKOH AedopMaliiy MogyyeHa CUc-
TeMa KBa3UJIMHEUHBIX YPaBHEHUM.

JlubdepennmanbHbie ypaBHEHUS XapaKTEPUCTUK OIpeIeSIeHbI B BHJIE

13



dc 2L, \\2L,) L’

2
dy M, M, G, )
2 L, \/( 2L, ] L’ (IT cemeticTBO) (45)

2
d M M G
a@__ M + \/ ( 0 j -—0. (I cemeticTBO) (44)

a; — 3aBUCUMOCTH, SIBJISIOIIHAECS QYHKIIUIMU TapaMeTpoB ¢ U .
CoOTHOIIIEHHUS Ha XapaKTepUCTUKAX MEXITY ¢ U O/ ONpelelieHbl B BUIE
dtW, —doP, = ya,dx —ya,dy (I cemeticTBO) (46)
atw, —dolP, = ya,dx — yaydy , (IT cemeiicTBO) (47)
rne W) =(a,a; —azas) + (a0, — aya3)11,
W, = (aya; — asaq) + (aya5 — ayag)Il, s P = P, = azay — ayay,
dx
II} =— onpenensercs no (44); I, =—— onpenensercs mo (45).
dy dy
Ha puc. 8 moctpoeHa ceTka XapaKTepUCTHK — JIMHUMA CKOJIbKEHUS 110 KOOpIMHATaAM
Y3JIOBBIX TOYEK, ITOJYyYCHHBIM Ha OCHOBE UHCJICHHOTO PEICHHS ypaBHEHHMM XapaKTe-
PUCTHK B KOHEUHO-PA3HOCTHOM (popMe, JJIs 3a/1auu O IITamIle B TocTaHoBke [Ipanatis.

0,8

Puc.8. Obracmu npedeivbHo2o HanpsaACeHHO20 COCMOAHUS OJis CAYYAsL
O-Czl, Gp 20,3, P() :1
B nuccepranuu npoBeieHO aHATUTUYECKOE peIlIeHUe TOH ke 3anauu. Pelienue 3a-

Jlaydl CKJIaJbIBAJIOCH M3 PEIICHUM B TPEX XapaKTepHbIX objacTsax. B pesyabTare onpene-
JIEHO Tpe/eNIbHOE JIaBJICHUE Ha M30TPOMHYIO MOIYTIOCKOCTD B CJIEIYIOIIEM BHUIE

Pnp =B-2t,, - Kt?u > (48)

1 T T
rne Iy = W{UWz (0‘1 = Ej _0‘1})2(0‘1 = Ej +oy, P (O‘m = ”)}
2

t = %/%(PO +B)=0,5(c,-0,).

Ha ocHOBe TOJIy4eHHBIX pa3pelaroluX ypaBHEHHH XapaKTEPUCTHK TOCTPOCHBI
rpadMKy M3MEHEeHHs MpeJelnbHOro nasienus F,, oT O, Ha M30TPOIHYIO IOJYyILIOC-
KOCTb (puc. 9).

14



5
P,
q
3
2
1
0
03 04 0,5 0,6 0,7
~—&—Po=1 ~&—Po=1,5 & Po=2 —8—Po0=2,5 —&—Po=3

0,8

Op

Puc. 9. I'pagux 3asucumocmu npedenvroi nazpysku om O, npu G, = 1

B mocneqnem maparpade Ha OCHOBE pa3paOOTaHHOTO KPUTEPHUs ONpeAesieHbI Tpe-
JIeNIbHbIE HAIPsDKEHUs B MAcCHMBE, BBI3BaHHbIE BHYTPEHHUM JIaBJICHUEM ¢, ICHCTBYIO-

MM Ha TIOBEPXHOCTH chepuueckoit mojoctu paauyca 7, (puc. 10).
JluddepeHumanbHoe ypaBHEHHE paBHOBECHUS B

cdepudeckoil cucreMe KoopauHat 760¢ NpUMEHH-

TEJIbHO K paccMaTpuBaeMOU 3aaue UMEET BUJT

do
dr
O-},. = O-] ;

r

”+20-r

0

b

(49)

e o, =0(r);

0, =0,(r) — COOTBETCTBEHHO OOJIbIIEE U MEHB-

Puc. 10

IEC rIaBHbIC HAITPSIPKCHUSI.

PaCCManI/IBaSI HaIpsKEHHOC COCTOSHHE TOJIBKO CXKAThIX 30H MaCCHBa, UCXOJHUM U3

YCJIOBHUSI TNTACTUYHOCTH (S5) ipu O, = O3.

['naBHbIe HanpsDKeHUsT O U O, ONPENEIICHbI COOTHOLIEHUSIMU
1

o, =——|D-k}F’ - Ct(k, —c))|+1;
= 3ce, [Pk = Cilhy = <o)
1 3,3
o, = D —kyt° —Ct(ky, —cy)|—t.
2 = 30g [Pt = Culky = <o)
Bnocs (50) B (49), nomyueHo
(m0t+@jdt+4—dr:0,
t r
3 (ko <o)
k , _ - m :_—0; n :1_0—0'
rae ky, ¢y— MOCTOSHHBIE; M) Ce, 0 3¢,

(50)

(51)

Wurerpupys (51), nomydyeHo ypaBHEHUE, ONKUCHIBAOIIEE 3aKOH U3MEHEHUsI Hampsi-

JKCHHOI'O COCTOsSIHHUA B MaCCHUBC!

15



4
£, )"
G0 NV

Fo
3HaueHue !, OMpenenuTcs Ha oCHOBaHUHM (50) MO BEJIMUMHE ¢, W3 ypPaBHECHUSA

1o+ pty,+d =0

d d2 p3 \/ d J2 p3
ly =3— =+ —+ = +3|———[—+=—=
0 \/ 2> V4 27 > V1 Tor (33)

I p 1 d BEIpaXKaroTCs Uepe3 mapaMeTphl MPOYHOCTH Matepuana C, D.
Takum oOpazom, ypaBHeHue (52) onpenensier ¢ =#(r), a cootHoweHue (50) — rnas-

B BUAC

HbIC HaMNpsOKEHUs 07 U O, B paccMarpuBaeMoi Touke. B pgaHHO# padoTe mosyueHo
BBIPQKEHUE 7 JIJIsl TOUEK MACCHBA C XapaKTEPHBIMU HAMPSHKEHHBIMU COCTOSHUSAMMU.
3HavyeHue #,— paadyca rPaHuLbl yIPYTrod 30Hbl — MONYYEHO M3 ypaBHEeHus (52), B
KOTOPOM BEJIMUMHA ! OMPENEIETCA yCIOBUEM
Gl =-2 62 > (5 4)
CIPaBEJIMBBIM J1JIs1 YIIPYTOH 30HBI.
CootHotenus (50) u (54) onpeaendror

d d* p3 \/ d d? p3
1 :3—_1+ _1+_1 +3__1_ _1+_l 55
’ \/ R Y, 2 V4 27 (35)

r7e P, ¥ d) BBIPaXAOTCS Yepe3 mapaMeTphbl MPOUHOCTH Matepuaa C, D.

[oxcrasisst (55) v (53) B (52), NOMYYEHO COOTHOLICHUE JUTs OTIPENETCHUS 7', .

4 no
r { m
[—yj = | e (i -r), (56)

¥ L,

3HaueHue ¥ =7, , ONPENEIAIOIIEE TPAHULLY MEKTY O0NACTAMU CKUMAIOLIKMX U Pac-
TATUBAOIINX TAHTE€HIMAJIBHBIX HANPSKEHUH, HAHICHO U3 Y CIOBUSA

0,=0,=0,
YTO HA OCHOBAHWH BTOPOr0 COOTHOIICHUs (50) naet

d d:  p; d dl  p
PR 1 s SO i Y <62 —ﬁ/__l_ 12 57
P \/ > V4 T > V4 27 7)

r7e P, ¥ d, BRIpAXKAKOTCS Yepe3 MapaMeTpbl MPOYHOCTH MaTepuaia C, D.
[Moncrasnss (57) u (53) B (52), NOAYYEHO COOTHOIIEHUE JIJISI OMPENCACHHUA UCKO-

MOI'0 3HaUYCHUA " = r P

4 nQ
r I m
[—pj =| L eijo(té—ti). (58)

Taroke MONy4YeHO 3HAUEHUE ' =7F,, OMNpPENENsIoNiee rpaHully odfacTel AeHCTBU-
TEJIbHBIX U1 MHUMBIX XapaKTEPUCTHK.
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OCHOBHBIE BbIBO/IbI 11O IMCCEPTALIMN

1. Pazpabotan kpuTepuii MPOYHOCTH B KyOMUeCKOH (opme AJisi U30TPOMHBIX TO-
JUMEPOB, 00JIAIAIOIINX PA3NTMYHON MPOUYHOCTHIO MPU PACTSHKEHUM U CHKAaTHUU, OCHOBAH-
HbIl HAa CUHYCOUJAbHON 3aBUCUMOCTH MEKIY CPEAHUM JABJICHUEM U UHTCHCUBHOCTHIO
HanpsoKeHui. J[Ba HEM3BECTHBIX MapameTpa MaTepuaja ONMpenessitoTcs W3 JBYX Mpo-
CTBIX HCIBITAHUI — OJTHOOCHOTO PACTSXKEHUS M OJTHOOCHOTO Cxatud. [Ipu Bo3pactaHumn
TUIPOCTATUUECKOTO JABJICHUSI TIOBEPXHOCTh KPUTEPUSI CTPEMUTCA K IWJIMHIPUYECCKON
¢dopme. JIoCTOBEPHOCTh KpUTEPHA MOATBEPAKAACTCSA CONOCTABICHUEM C OINBITHBIMU JaH-
HbIMH, 3aMMCTBOBAHHBIMU W3 JIMTEPATYPbI, & TAKKE CPABHCHUEM C KPUTECPHUAMH, HC-
MOJIb3Y EMBIMHU IS TTOJIMMEPOB.

2. IlpennoxkeH KpUTEepUil MPOYHOCTH Ji aHU3OTPOIHBIX MAaTEPUANIOB, KOTOPBIH
ABJIIETCS PE3YJILTATOM OOOOIICHHUA KyOWUYECKOTO KPUTEPUs IS U3OTPOMHBIX MOJUME-
poB. TloaTBep:kaeHne AOCTOBEPHOCTH HOBOTO KPUTEpHA Uil aHU30TPOIHBIX MaTrepua-
JIOB OCYIIECTBJICHO COTOCTaBJeHHeM ¢ kputepuem B.K. 3axapoga.

3. PazpaboTtaHa MeTOAMKA MOCTPOCHUS MACMOPTa MPOYHOCTH Ui TOPHBIX MOPO/I.
JIOoCTOBEPHOCTh MOATBEPKIAETCA SKCIEPUMEHTAILHBIMU JAHHBIMU U COTIOCTABJICHUEM C
W3BECTHBIMU MACTIOPTAMU MTPOYHOCTH JIJIs1 PA3IMUHBIX BUAOB FOPHBIX Mopo. [lomyueHo,
YTO MpU OOJBIIUX NABJICHUSIX PAcCMaTPUBACMbIH B AUCCEPTALMKA MACTOPT NMPOYHOCTH
XOpOIIIO COTJIaCYeTCsl C JAaHHBIMU SKCIEPUMEHTOB U JJI1 MHOTUX TOPHBIX MOPOJ MOYTH
coBnaaaet ¢ nmacnoptom npounoctu ['.H. Ky3nenosa.

4. Ha oCHOBE yCJIOBHA TEKYUYECTH B BHUJIE KyOMUECKON (PyHKIIMHA MOTyYEHBI OCHOB-
HBIC Pa3peIIAONINe YPABHEHUSA MTPEACIBHOIO COCTOSTHUSI U30TPOIHOM CPE/bl B YCIOBUSIX
miockoit nedopmaimu. OCYIIECTBICHO MX YUCJICHHOE PEHICHUE B HAIPSLKCHUAX TPH
MOMOIY NPUOJIMKEHHOTO MHTETPUPOBAHUS YPABHEHUN METOJIOM KOHEUHBIX Pa3HOCTEH
U MOCTPOEHBI CETKH XaPAKTEPUCTUK MO KOOPJAWHATAM Y3JIOBBIX TOUEK JJIl Pa3JIUUHbIX
CJIy4acB Harpy»>KEHUs ¢ UCMOJb30BAHUEM pa3padoTaHHOM mporpammel. [IpoBeneHo aHa-
JUTHYECKOE pellieHue 3aaauu [IpanaTis (3aaaua o mramMiie) st HEBECOMOM Cpeib.

5. Ha ocHOBe pa3pabOTaHHOTO YCJOBUS MPEICIbHOTO PABHOBECHS B KyOMUYECKOM
dopMme omnpeaesieHbl MPENCIbHbIC HANPAKEHUS B MAaCCUBE, BbI3BAHHBIC BHYTPECHHUM
JABJICHUEM, & TaK)KE BBIUMCIICHBI TPAHUIIBI YITPYTOW U MIACTUYHOM 30HBI.
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