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lpeawcnosmue

ApMAHCKUE M BEHTEDCKME YYeHHE W3/aBHA NMOAZSPXMBANT MEXLY
c000#f TecHHE Hay4YHHe CBA3M. B pesyasTaTe MoANMcaKus Cormames#s
uexzny Axazemmeit Hayk Apustcko#l CCP u Benrepcxolf Axazemueil Hayw
0 NpAMOM HAYYHOM COTDYZHUYECYBEe B OCNACTH €CTECTBEHHHX I OCie-
CTBEHHHX Hayx B ampene I968 roza, 9TH CEBA3M NPUHAAU offuuuans-
HyD fopmy. 2ro CormameHue HeOJHOKDaTHO MDOJOHTHPOBANOCE M Aei-
CTByeT N0 HaCTOANlee BpeMA.

Hayueoe cOTpyIEMUECTBO arajewult mo3BoaseT 00BEIEHHTE HAYY~-
HHE ¥ TeXHNUECKHE BOSMOEHOGTHM 00eMX CTOpPOH. COrzamleHue npeiyc—
MaTPHBAET NPOBEZeEMe COBMECTHHX MCCAEZOBAHMA MO BaxHeimuM mpoG-
ZIeMaM coBpeMeHHOH Hayru. B IS7I-I975 rogax nmoxoGHue pasoTH Mpo-
BOAMINCH B OCNACTH TeOMEXaHHKM MO TeMe: "YCTOHuMBOCTS CKIOHOE
W MeAnennan JedopManus rpysTos”,

C mensm Gonee MONHOrO MBYYEHMH BONMpPOCA, TEOPETUUSCHHE M
BKCNEpUMEHTANEHEE HCCNeZ0BAHUA U NONEeBHe HaGIWASHWA BHIONHANNCE
CTOPOHAMM DABJENBHO, HO uonyqeﬂﬁue pe3ynprarTH 0GCYEAANUCE COB-
MecTHO B Byzanemte ® B EpeBade. BuIO NpeAycMOTDEHO uTeHME NeK-
LU ¥ B3aMMHHE NyOAMKAUWM HAYUHWX pador,

C I970 r. npojd. A.He3zm ABIAETCA 4NEHOM KOHCYNIBTATHBHOTO
COBeTa HAYUHHX COOpPHMKOB "[lpoOneMn reouexasuxu®, wazawmuxca Ja-
Goparopuell reoMexaHukd UHCTHTYTa I'e0NOTMISCEMX Hayx AH ApumCCP
Ha DPYCCKOM, 8DMAHCKOM M AHIIUACKOM A3WKAX. -

3a orueTHuIt MepUOZ BEETSDCKUMA yUeHHMH OWNM MpOUTEHH B Epe-
BaHe CHEIyNmue NEKLUH:

I. Ononsens y Oeperos JlyHas B Beurpum (mpod. Apmaz Kesan).
2. OmonsHeBHe ABIeHus B Neccax Ha Gepery Jlysas B BeHrpuu
(npod. Tesa lleTpamosuy).
i



3. [puMeHeHWe METOZa KOHEUYHWX 3/7IEeMEHTOB B pacyeTax OCHOBaHWH u
dysnamMeHToB (HayuH.coTp. Noxed Meuw).
llpod. T'.W.Tep-Crenansad npoven B EyZanemTe cnezyoumue Aexuun:
4, AHanus ONOA3BHWA NPUPOAHHX CKIOHOB,.
5. [lonayuecTs I'AWHH NpU CABUTE # ee peonoravecyan MoOAelb.
6. MexaHwsM KpynmHOro TpexApycHOr'o ononsHs B Bamuuxe, Bonrapus.
7. Peonoruyeckue OCHOBH aHanM3a MexaHu3Ma onoxasHeil. &
B EpeBane Gwna onyOnukoBaHa cTaTsd npod. A.Hesau "Hexoropue
BONPOCH WccleZ0BAHUA YCTONUMBOCTH CKIOHOB npu ﬁhapadﬁrue yraa"
/4/. B BynanemTe Ha asrauiickoM A3nWKe Ouna OonmyCnuKoBaHa padoTa
npod. I'.U.Tep-Crenanasa u cr.uux. A.E.Tep-Crenawas "AHanua omons-
gett /7,22/. 4
Huxecnezyomee COAZEPXMT OTYET O peayabTaTax, MONYYEHHHX CO-
TpyAHUUAOUNAMY cTOpoHamu B I97I[-1975 romax:
I. O nonasyuectw raudu npy czsmre. Ucnonrurenu npod. I'.A.Tep-Crena-—
HAH 4 cT.uHx, [1.0.Teprepad. OcHOBHHE NoJuaBHUf BTON yacTn pa-
GoTH OWNM ONMyGIMKOBAHW HAa aurnuiickoM Asuke 3 I975 r. B JloH-
zoHe /2I/. g
2. Onpezenenue NONASYyYECTH CKIOHOB ¢ NMOMOMBN WHKIMHOMETpOB, MWcmoa-
HuTEen® npod. Apnax Kesaum, Hayud.corp. JpHO Buuor u MHX. AHTAnN
Hazge. OcHOBHHE MONOXeHMA 2Tol yacT pacoTH GuAW OmySHMKOBaHH
Ha BeHrepcKoM Asuke B I975.r. B Byzanemre /I6/.




Elédsszd

Az Srmény és magyar kutatdk régéta szoros kapcsolatot
turtenak fenn. Ezeket a kapcsolatokat az Urmény Tudomdnyos
Akadémia és a Magyar Tudoményos Akadémia kizdtt 1968 dprili-

séban megkStott egyezmény hivatalos formiba ontotte. A meg-

dllopoddst azdta tObbszdr meghosszabbitottik.

Az egylttmikodés lehetdvé tette a felek tudoményos és
technikai lehetdségeinek egyesitését. A megéllapodds a kor-
szerd tudomdny legfontosabb teriiletein elSremutatist adott a
kdz3s munkénak. Ilyen kutatdsokat hajtottak végre a geomecha-
nika teriletén 1971-1975 kdzdtt; a k8z8s munka témdja: "Lej-
t6k &llékonységa és a talajok lassd deformicidja” vols.

A problémdk teljesebb tanulminyozdsa céljébdl az elméle-

i éskisérleti kutavdsokat, valuminc a Gerepi megfigyeléseket

kuldn végeztuk, de a kapott eredményeket kizdsen vivatvuk
meg Budapeaten és Jerevédnban. Ezenkiviil eldudésokban és tudo-
ményos dolgozatokban ismertettiik eredményeinket,

1970-t31 Kézdi Lrpdd professzor tagja volt "A Geomecha~
nika Problémdi” cimmel publikilt konyv tandcsaddinak, melyet
az Urmény Tudomfnyos Akadémia Geoldgiai Tudomdnyok Intézete
Geomechanikai Laboratdriuma ormény, orosz és angol nyelven
Jelentetett meg,

4z elmilt idSszakban a magyar kutatdk a kgvetkezd elda
désokat tartottdk Jerevénban:

1. LejtBmozgés Magyarorszdgon a Duna mentén (Dr. Kézdi
Arpéd az MTA leveleZd tagja);

2. Magyarorszégi csiszds-jelenségek 13szben a Duna men-
tén (Dr. Petrasovits Géza & miiszaki tudoményok doktora);
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3. A véges elemek médszeréneck felhasznéldsa az alapok és
alapozés szémitédsinal

( Mecsi Jozsef tudoményos munkatérs).

Dr. Ter-Stepanian Gyorgy professor, a miszaki tudoményok
doktora, Budapesten a kovetkezd eldaddsokat tartotta:

4, Természetes lejtok csiszésénak 'vi.zsgélata

5. Agyagok kiszésa és azok reoldgiai modelljei _
6. Nagy béromigu csiszés mechanizmusa Balcsikban, Bulgér-
i‘b&n. Y /

7. Csfiszésok reoldgial alapjainak vizsgilata

Jerevénban publikdlt cikket Kézdi Arpid professeor
"Kilszini szénfejtések rézsiiinek Allékomysigi probléméi" /4/

cimmel.

Budapesten angol nyelven publikalt munkédt Ter-Stepanian
Gyorgy professzor és Ter-Stepanian Hasmik mérndk "A csiszésok
analizise" /7, 22/ cimmel.

A KSvetkesd két tamulmfny az 1971~1975-ben végzett munka
e:r.'odmﬁ:o‘ei& mutatja be: 1

. "Agyagok hissésa" Szerzbk: ‘Ter-Stepanian Gyorgy prof-
esszor és Terterian Paitsar merndk. A minka alspjai 1975-ben
I.ond.on‘ben angol nyalven mér :I.aaartetésre kemltok /21/.

. "Lejt8kuszds meghatérozdsa dolhnérowl". Szerzok:
Kézdi Arpéd professzor, Biczék Ern§ tudoményos mnkathrs s
Nagy Antal mernok. A munka alapjai 19?5—ben Budapesten magyar
nymlven mar bemutatésra Keriltek /16/.

»
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PREFACE

Close scientific relations between the Armenian and Hungar-
ian scientists are manitained for a long time. Since April 1968
these relations tbok an official form as a result of signing of
an Agreement on Direct Scientific Cooperation in the Fields of
Natural and Social Sciences. The Agrgement has been prologed
several times and is still in action.

The scientific cooperation of Academies allows to integ-
rate the scientific and technical potentialities of both sides.
The Agreement envisages the carrying out of jont investigations
into the most importent problems of the modern sciense. Such
researches were carried out in 1971-1975 in the field of geo -
mechanics; the theme of joint works was: "Stability of slopes
and slow deformation of soils".

For the purpose of a more complete study of the problem the
theoretical ans experimental investigations and field observa-
tions were carried out separately by corresponding sides, but
the resﬁlts obtained were discussed jointly in Budapest and in
Yerevan. Provisions were made for delivering of lectures and
mutual publication of appers.

Since 1970 Prof. Arpad Kezdl acts as a member of the Ad-
visory Board of Transactions "Problems of Geomechanics" publi-
shed in English, Armenian and Russian by the Laboratory of Geo-
mechanics of the Geological Institute, Armenian Academy of
Sciences.

Following lectures were delivered by the Hungarian scien-
tists in Yerevan during the period under review: .

1. A landslide at the Danube bank in Hungary (Prof. Arpad
Kezdi).



2; Landslide phenomena in lcess at the Danube bank in Hun=
gary (Prof; Geza Petmsovits);

3. Application of the method of finite elemen?s in caloul-
ation of foundations (Research worker Jozef Mecsi).

Prof; George Ter-Stepanian delivered' in Budapest following
lectures:

‘l-; Analisis of sliding of the natural slopes -

5. Creep of a clay at shear and its rheological model.

6. Mechanism of a large three-storeyed lgfdslide in Balcik,
Bulga.ri_.a; :

7. BRheological fundamentals of analysis of landslides.

In Yerewan was published a paper by Plot. Arpad Kezdi
"Some problems of investigation of the slope stability by coal
nining": ﬂl-/; In BudﬂPes‘b was published a paper by Pror: George
Ter-Stepanian and SQn. Eng Hasmik on'; Btepanian "Analysis of
landslides" /7, 22/. "

The following contains a report on rebults, obtained in
197'1-1975= i

1. On creep of a olaw at shear, Luthora- Prof George
Ter-stepa.nian and Sen. Eng. Paitsar ‘J.'orterian. The main prin-
ciples of f:h:l.s work were published in English in London in
1909 /29

2; Deteminatign of creep of slopes by means of mclino;
meters.Authors: Pro:. Arped Kezdi, Research worker Ermo Bicsok
and Eng., Antal Nagy. The ma.;.nupmciples of this work were pub—-
lished in Hungarian in Eudapest in 1975 /16/;

SLT0



0 [OJ3Y4YsCTH TIMHH IIPH CIOBUIE
TeoperTHgeckue HMcCcCHNeAOFPAHUSMA
lIpesnaraemas TeOpEA NONSYYECTE OPHE CJEWre OCHOBHBAETCH HA KOH-

UemmMAX 0 CKauxoodpasHoi nmepecTpofikk CTPYKTYPH I'PYHTA # O fusrgeckoft
npEpose Ke(OpPMAIEH CHERIa.

Tlo CTPYKTYyPOK TPYHTE MOHEMADLTCHA THI W B3ANMHOE DACIOJOXEHEEe
qacTH TPYHTA, CHCTeMZ KOHTAKTOB MERKIY TACTHUAME X feficTByDmEe 3B
9THEX KOHTAKTAX CHIH, B mpomecce CHBHIa NOCAENOBATENBHO BOSHEKAET,
Pa3BHBAETCA ¥ DASPYNAETCS MHOXECTBO CTPYKTYP IDYHTa, NPHYEM mepexon
or omHofi CTPYKTYDH Kk APYrofi copepmaeTcs CEKAYKOOODasHO. Teoprsa CKAYKO~
odpasHoff mepecTPOMKE CTPYKTYpPH I'PYHTa NPE CIBHIe Onaa mMperJoxeHa ap-
ropom Ha I MexIyHADOJHOM KOHTDECCe [0 MEXAHMKe IPYHTOR B Kemdpmnxe ,
Macc., B I936 /5,20/,

llefopmana cxpura JMsEYeCKH NpemcTaBAAeT cOCOR B3ANMHOE nepe-
MeNeHHe TEeKyYMX BJIEMeHTOB, 00pasyDmExcA B TOUKAX KOHTAKTA,CONPOBOXIA-.
eMoe MpeojoNeHASM SHepreéTHUeCKEX 6aphepoB. Ha ooHOBe aTHX NpeRCTARIS-
anft Sfipmarom B 1936 p, Guna OpenJoXeHa TEOPHA KEHETHYECKEX OpONECccos
/13,14/, xoTopas B HotbHefmeMm OHAA2 SKCIEDHMOHTAIBHO NONTECPRICHA HA
pANe OJNHOPONHKYX MATEPHANOB, KAK~-TO TEKCTHIb, Kepamuka, MIACTMACCH,
acfaspT B Ha TAKEX DA3HOPONHHX BEDHHCTHX MATEDHAN:X, KAK GeTOH WIK
MeTaan, B KOTODHX IDOYHOCTH CRASEed Mexny 3epHAME COW3MEDHMA C POt~
HOCTHD CaMEX 3€peH.

[ipEmeHeHEe TEODHM KEHETHYEGCKMX NPOLECCOB K TaKumy IHCIEPCHHM
cpenaM KaK IDYHT, B KOTODHX MNPOYHOCT CBASeH MERNY 9ACTHIAME CYuUECT-
BEHHO MEHbI® NPOYHOCTH CAMHX 9YACTHI BCTPETWIO TPYIHOCTH, KOTOpHE
cJenyeT NPENKCATE HeNOCTATOTHOMY yHueTy BINAHWA HSMEHeHHA CTPYKTYPH
rpyHTa B nponecce RefopmEponaHud. losToMy mpencramyAercd NEPCOEKTHB-
Hofl mansHe@mas PaspacOTKA TeODMH KMHeTHYECKMX OPONeccoB B NECHEPCHHX
cpemex, B KOTODOR OO OH NPZHATO PO BHEMAHEE CKAYKOOCPasHOE HaMer -
HEE CTPYKTYpH IDyHTa IDH CHBETe.

Comy B TOYXAX KOHTAKTS JACTHI

Ha moxepepranmufics CHBEry odpasen rpyara (puc.I,a) melicTeynT
caenyomue cwm /21/: mopmanbuad (BepruraNBHAf) CEI2 N = 6A;
racaTessHAd (ropusomraibHai) cmna T = TA ¥ BHyTpemmaa (Bcecro-
pOHMAA) CRAA cBASHOCTH H = A, rme A - WIOWAmh nomepewHOro ce-
geHus odpasua B G, = c'ctgP’. Torpa pHewnAs cuaa P, neficTEymas
Ha ofpasen Oymer pasra P =N + T, a nomsad cwia § = P+ B, n xoaj-
RUMGHT MOGKIHSOBARHOTO CONPOTHBJCHEN CABHTY tg® cocrammT

t39 = 6.?:“'63 = R—T'ﬁ (I)
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DunenmM HEKOTODYD YacTh IDYHTA MPOE3BONBHHM CeYeHMEM aa, Ipo~
XOJAUEM 4Yepe3 KOHTAKTH YacTHl, T.€. HE DACCEKANUEMYE CAMM JACTHIH.
lleficTEyRuMe B TOYKAX KOHTAKTA SJEMEHTEDHHE CIUI MOTYT UMETH IpoM3~
BOJIbHO® HANparieHUe; PACCMOTDHM COCTABAANNME D BTHX CWI, HeflcTByO-
uEe B IMOCKOCTH 4eprexa, Pasjommm oTH cocramndomme Ha HODMANBHNE T
u xacareibHie f cwm, (pme. I,b) ¥ Hafinem MX. BEeKTODHNE CyMMH
R:r—,‘+'1z+ st F:Ifl'a-fé'-r evsj TOTIA

R+F=Qg. (2)

Ecam npowsofiner nepecTpofika CTPYKTYDH IDYHTA H HSMEHATCA CO-
OTBETCTBEHHO KOJNYECTBO K NOJOXEHWE MeXYACTHUHHX KOHTAKTOB, TO HO-
BHE BEKTODHNE CYMMH HODMAJBHHX M KACATENHHHX CHI GYAYT IpeLCTaBIe-
HH NDYrWMu BekTopamd RY u  TT; mo-mpexmemy T + FT = 3.

Ywmomm wren ypapwemmn (2) Ha t€6/q m odosnawe (F/Q)teh =k,

(F/Q) tgf = K, ¥ tg@ = &,, Sandliem sTO ypaBHEHME Tax

E; + 'E; = 'Ft, ! (3)
rne Koo@pMiMeHTH cHBMIa ka' k g k'r: PaccMaTpEBENTCA KaK BEeKTODH,
noxasaHHye Ha puc. I,c: k, = BEKTOD MOCWIHSOBEHHOTO CONDOTHBJIECHUA
CRBMTY; k -~ BEKTOD OTHOWEHMA AKTHBHHX CHJI, NOKASHBAXIMA Ty 9acTh
KOHTAKTHHX CHJ, KOTOPasd peainsoBasack B nefOPMAUME M XapakTepUsyD-
ik "RecTKOCTHE" CTPYKTYPH I'DYHTA: M k, = BEKTOD OTHOUGHMA  USOH~
TOYHHX CWI, MOKAaSHWBADUKE Ty uAcTh KOHTEKTHHX CHJI, KOTOpad He pea-
JM30BaNach B JiefopMAUME ¥ XapaKTEePUSyKuMi "TEKy4ecTs" CTDYKTYDH
IPYHTA. 9TOT NOIXOL K NOHMMAHMD DASJIMIHHX BUIOB kosdpuumenTa cueu~
ra Oun noxasaH apTopoMm B 1936 /5,20/, -

a) 1~ 6

SAANY

toe 4 )

S

VoR e
e I s it H

-

r
N . r
Puc.l. DexropHHe CYMMH HODMAJNBHHX ¥ KacaTeJbHHX CHI B CeucHHM
I'PyHTA, OPOEEIEHHOM YEDe3 KOHTAKTU YaCTHN; &) CHIH, HeilcTEy-
mye Ha odpasen IPyHTA; b ) CWMH B TOUkaX KOHTAKTA; C) NHOTO —

YD WIBHMK CHJI.
i
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3JIeMEeHTA CAI_Ha TBEpIY® M o _dasu HT8 B TOYKe
EQHTAKTS
Tpepues m xumKas GasH TPYHTA DA3HO DPE4THpPYNT Ha SJeMeHTADHHE
CRIH, JeficTBynuMe B TOUKAX KOHTaKTa dacTHy. lox nelicreuem mexdac—
THYHHX CWI, BOBHEHCTEyID.. HA KOHTAKT B YacTHue I'DYHTA BOSHHEKAET
CJIOXHOE HAUPAXEHHOE cocTOAHHMe, Tax xar mwiomand NONepevHoro - ceveHus
YACTHIH 3HAYMTENHHO NpeBHmaeT IJOMALb YYACTKOB HENOCpejCTEEeHHOIO
KOHTAKTa, MOKHO NDHHATH, YTO0 B camoft yacTmie IedicTBYLT HeOOMhUME
HAIpAXeHUs, COOCOOHHEe BHSBATH JIENbL ynpyrue nefopmaums,  boabume
HaIpAReHEA ¥ CJAeNOBATENBHO OCTATOYHHE NefopMAlMH NPOMCXONAT B 20—
HAX KOHTaKTa dacTHy, CocrammdAmu¥e r ® f BHJIEMEHTADHHX CHI p Opo-—
ESBOJAT pasjMuHoe NeficTBHE Ha KOHTaKkTH dactmi. lom mejicTeueM HOp—
MAIBHHX CWI T, B 38BHCHMOCTM OT MX BeJWYMHH OCDA3YKNTCA MEHEpaIb~
' HHE ¥ HeMMHepaJbHHE THIH KOHTakTo® /I2/, Tun KoHTakra  "MuHepa
K MEHepaJy" odpasyeTcs, KOPJa CHJAa r JOCTATOYHO BeJMKd, YTOOH
NPOTKHYTh IJIEHKY &LCOPOHPOBAHHON BOAH. U 2TOM cjaydyae Majnwe  HOp-
MAJbHHE CWH T, OKA3HBAA TOYEYHOE JeficTBMEe HA KOHTAKT, DASBUBAKT
O0YEeHb BHCOKHE HANDAKEHHMA M [P MECTHOM pAcIanIeHWH BelecTBa CO3—
NAKT TBEpIHe WIK MOJYTREpIHe "MOCcTH conpoTursienui” /6/, Mx mro-
| wamm A, UpencTaRIAmIAA codoii sd@berTuBHyL vacTh odueit nrouany
KOHTAKTa A, ONpemeNAeTcA COOTHOWEHMeM Mexmy IefcTeywuiefft HODMANL-—

HOM CHNO) r M BPEMEHHHM CONPOTMBIGHMEM HA CHUTHE R
=
A, =g (4)
(]
Taxue MOCTH CONPOTHEJIEHHS B TOUKAX MHMHEDAJIBHOIO THUNA KOHTAK—

TOR Ha3WBAWTCH XECTHHMMA SJeMeHTAMH.

HemunepaJbHHR THN KOHTAKTA O4pASYeTCE, KOTZA CWIa T HeNocTa-
TOYHA JUIA OPOTHKAHWMA IUIEHKH AlNCOPOMPOEAHHON BOIH M B S0HEe KOHTAK—~
Ta ocrawrcA nupfysHHe CJ0OM CONPEKACAKUMXCA Y4CTHLl; B KaRIOM M3
HEX CcTeneHb MOLEUXHOCTH MOJIRKYJ YBEJMYHDAeTCHA ¢ YBeaWdeHuem paccTo-
HUfL OT NMOBEPXHOCTH yacTHuH. I[oaToMy 3TR CJOM OGJANEOT HEPEeMEHHOR
BABKOCTEN, HaWOoJbue# y MNOBEPXHOCTH YAacTHUN ¥ yMeHhnamuelcA K ne-
pudepms, B 3aBHCHAMOCTH OT BEJWYMHH CWIH I, 4YacThb Iubdy3HUX CJIOEDB
BHEUMAETCS B CTOPOHH, ¥ B BOHE KOHTEKTE 0cTabrcA Oosee BASKHE CJON
IIOTHO alcopoHpoBaBHOR BomH, OoCpasymume BASKWe sleveHTH, Kak # B
cAyYae KeCTKMX 9JeMeHTOB, MIomanh sGPeKTMBHOIO KOHT&KTa B BABKMUX
DJEMEHTAX 3ABHCHT OT BeswyymHH cwi r (ypasrenme 4), ® NOATOMY
IatpHefimme paccyxXUeHud B MPEHIUOE He WIMEHANTCA.

O4yeRHIHO, YTO MMHEDAJLHHE THIH KOHTHKTOE ¥ KeCTKHE SJeMEHTH
BOSHMKAKT BOJMAM OT KPYNHHX YacTHll, BIIWYEHHHX B ITJIMHY ¥ Opd 0ec—
HOPAIOYHOM PACHNOJOXEHNH 9YacThr, Tak KAk B BTHX CJHyYadX 9HCAO0 KOH-
TAKTOP MEHbIe M HA KeamiHii U3 HMX NMpuXonnTcs COJBLAEA CHIA,Hao0opoT
B TOHKO3EpHACTO{t I'IHe, B OCOGEHHOCTH [MPY OPHMEHTHDOBSHHOM DPACHOJO~
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XeHMM 4acTHI O0pasypTcs HeMHHEepaibHHE THNH KOHTAKTOR H NpeoCasianT
BABKHE 3JIEMEHTH. DAsKEe 5JeMEeHTH o6pasynred M B KOHTAKTAX MAHEDATb-
HOTO TENA B KOJBNEOOpasHOE 30HEe BOKPYT' XeCTKHX BJIEMEHTOSB,

Meome xacaTesbHHe CWH £, meficTBYMUEe B TOYKAX MUHEDAIRHOTO H
HEMMHEDANbHOT'0 THNA KOHTAKTOB, B OJATONDHATHHX CAYYSAX BH3HBAKT OT-—
HOCHTEJBHOE CMeNeHue JacTHy rJjETa, T.e. nefopmammw, [ sToro Be-
JMIHHA 3THX CHJ JOJXHA OHTH JOCTATOUHOR IR HPEeONOJeHEd sHepreTHYe—~
CKEX 6aphepoB, DA3NeJADEHEX [OJOXeHHA pa:aaoae'cna. Ecrecrsenno, 9ro
SHepreTHYecKHe OaphepH, NpenaTcTRynmEe nefopManim GYyAyT pas3lEYHHMA
B EeCTKEX B BASKHMX SJEeMEHTAX, ¥ COOTBETCTEEHHO, norpedyercA padimy—
H3A SHEPTHA AKTHBANWM LA ¥X NDEONOJNeHHA. JHEDPIHA AKTHBANEE,TOCTAB-
nAeMAs TEePMAYECKEMH KONGCAHWAME CMEXHHX YaCTEI, H§ MOXeT BHSBATSH
JedopManar, Tak Kak STH KONeCAHWA HaNpaBleHH B PASEHE CTOPOHH, Jle-
(fopMEpOBaHMe BHSHEBAETCHA BHONHUMY MAJHME CHIAME OPHJIOXECHHHMEA B TOY~
KaX KOHTAKTa, H 00pasylilUMH TeHyYde HIEeMEHTH.

Cpenuss BesmumHA £, KacaTeJbHOH CWH, ugaxomeacn Ha KaxgHif
TEKy9R# DJEMEHT DaBHa P
PR (5)
roe D — YECJO TEeKy4YMX BJEeMEeHTOE B OJHOM KOHTarTe, lIpmHEMag, 4TO
9HUCAO TEKYyYHX SJEMEHTOB NPONOPUHOHANBHO 3(iPeKTHBHOH IIOWANA KOHTAK=-
T2 A, HMEeM

0= q Ao’ & (6)

rie KosPPEIREHT q EMeeT pasMepHocTh L -. Ofsenweas ypasHeHmA (4)

no (6), mOAyUEM LA KOHTEKTOB megmﬂom THOA
: > _
2= -—q-"- ’ v (7)

Ornomenme R,/q MAJA KEXNOTO THIA MATEPHANa MOXHO B epPBOM
' IPECJMXEHEY CYMTATh NOCTOAHHHM, CTpDyKTypa ypasHeHmA 1A cpepmHel cE~
JH, UpEXoiAme#icAd HA ONEH TEKyUHil SJeMEHT B KOHTAKTAX HeMHHePAJBHOTO
rana dyneT Taxoft xe, xax ypaBHeHHe (7), ¢ TeM OT/mYMeM, YTO BMECTO
BPEMEHHOTO CONPOTHBJEHES Ha CXAaTHe R B HeIO JOAXHO EXOJETH CONpO-~
THBJIEHWE BHIABAWBaHED NuPdysHEX cxoeB, lnd nameHe#merc BaxHO  JMb
OTMETHTH, WTO BENWYHHA CPeNHed CWM £ IR OCOMX THIOB KOHTAKRTOB
38BHCHT He OT f u r mnoposHh, a oT HX oTHomeHuA., Orcoma caenyer,
Y70 €CIE B IpOTecce MGHOPMAIME CTPYKTypa IPyETa ocTaeTcAd HeWsMeH -
HO#, TO IDE W3MEHeHMH CLi P COXpaHAeTCA MX HANPABJIEHHE;NO3TOMY OT-
HOWEeHUE f/r OCTaeTCHd HeMSMEHHHM M COIJIacHO ypaBHeHmD (7), cpemmsas
KacaTeJbHas CHJIA £,  NDEXONANAACA He ONWH Texywdil sacmeHT OyxeT mo-
CTOAHHOH BeJMuUHON, Ecau xe mpE mepecTpofike CTPYKTYDH K3MEHAETCHA Ha-
OpapieHEe CHIH P, TO OTHOWeHHe f/r TaKEe H3MeHAETCH,a,CleNoBAaTelNb-
HO, CO HO ypaBreHEs (7) gacareasHed cuaa f, OyIeT TAkxe HSMEHA-
THCH.
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HecTrME W Texyuue 3MeME TH MpPeACTABIAALT CO0O# OCTPOEOOGpadAHE
06pa3CBaHuf ,OKpPYEeHHNEe Ba3koll cpegofi, 00pa3oBaHAOY CONDMKACADNUMACH
ZUQPy3HHME CIOAMM aXCOPOMPOBAHROR BOAN.BcleZcTBMe MOABUEHOCTM MOTE—
Kyn BOZH,B OCOGEHHOCTH B DHXNO-CBASHON 30He,MsyueHue zedopuanuy B
9TOi BOHE BaMeHFeTCA OnpeZeneHWeM paclpesencHUs ckopocreidf. CHOpOCTS
NepeMemeua YaCTUOH OpU €€ nmepeMemesdH B BASKOM cpele MpONopHUOHANE-

Ha TpajinesTy NoJlf MeXaHWYGCKWX CHI,JZelflcTByDmUX B 3T0il cpele.
HecTkWe ¥ TOKyuMe BJEMEHTH MOTYT COCTOATH WS MOHOB,IDYyIN MO

HOB, MOJEKYJ WIH TDy0N MOJEKyd. B B2BECHMOCTE OT JODMH CONpHKACAN-
HPXCA YACTHU, B TOYKE KOHTAKTA MOXET BOSHEKHYTH OJHH WIM HECKOJBKO
XeCTKEX WIH TEKyYMX BJeMEeHTOB. DaammoneficTByomEe yacTHIH IDyHTZ 38~
HAMADT NOJOXEHHEe MUHMMyMA NOTEHUWANLHCH SHEPrEE; OHN yAEDXUBANTCA
OT B3aMMHOI'0 NepeMeleHMA CONPOTHRIEGHMEM XeCTEEX CRAZedl ¥ HalWumem
9HEpreTHYecKNX OaphepoR, PasielADNHX COCEINHWMe MOJOXEeHHA DABHOEBEeCHs
B TeKy4HX SJeMeHTax.

Hopwarnsune cHas HeJalT CTPYKTYypy IpyHTa MeHee medopMEpyemoit,
TOrZa Kak KacaTeJbHHe CIIH feJanT ee Cojee mefopMEpyemoif; noaTomy
BeJIMYMH2 OTHONERMA F/R BHpaEaeT NefopMEpyeMocTh CTDYKTYPH I'pyHTa,
UYem BHIE 3TO OTHOWEHHS, TeM 0OJEe NONATIMRE ¥ BWHOGJHBA CTPYKTYDa
rpyHTa, laa Tore, 4roGH cpenaTh 3Ty CTPYKTYPY HauGosee BHHOCJEEOH,
JOJXHA HMETh MECTO HeKOoTOpasd NedOpMENAd; £e BeJHUHHA YBeJIHYHBAETCH
BMecTe C BO3pacTaHmeM IeilCTEYOmero Ha IPYHT KAacaTeJbHOTO Hanpaxe—
HHAA,

YpaBHEHWS CKOPOCTHE ¥ BeJWYMHH IedopMmariu
OcHOBHBAACE Ha TEODHE KAHETHYECKMX IOpPOUECCOB Jfipunra /I13,I14/
B Ha padorax Mgrwemna /I7,18,I9/, aBTOp BMEEN CJAENyWIIES yDAEHEHHA
CKODOCTH ¥~ [DOJ3ydecT: mpm cgsmre /21/,
" Ecxu B mponecce MoA3y4ecTE CTPYKTYPa TPYHTA YIODALOYMBAETCA U
IIUTEJEHOCTE OCelyioft XM3HA cRA3efft B TOUKAX KOHTaKT: /12/ yeBemmumes
eTcH, TO

g (el S G

ey - (8)
e g — CTPYKTYpHHE xoadfurment, T - meficTBynuee KacaTeNLHOES
HanpAXeHWe, T, ~ NOPOr HOJNSyYecTE (3HAUEHHE KACATENBHOTO HANDAKE-
HUSA, OPH KOTOPOM He NPOMCXOZMT NOASydecT#), y -~ xoafibuument ¢ pas-
MEDHOCTEI FL‘E, BBOJMMH{ M3 YCJOBHM pAa3MEPHOCTH (M3WYECKUMX BeJH-
YEH A Ha3uBaeMod CTPYKTYDHOH BASKOCTEN M t = BO3PACT HaNpSXeHMH
(epem mpoTexmee nmocJe OPWIOXEHEAA KACATENBHHX HANDAXEHMH).

Ecax xe B Iponecce NONSYYECTH CTPYKTYyPa IDYHTA IeNaeTcd MeHee

yl‘!opimoqem{oﬁ B IJIHTEeALHOCTE %Ce,ﬂ,ﬂoﬁ KU3HA CRBA3eH yMeHpmaeTcsa, TO
Tmep 1
0 6 el (9
¥ T o )

]
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rie t, - KoaQpuiEeHT ¢ pasMepHocTsD T, BBOJMMHH S yCIOBHE DA3MeD-

HOCTH (U3MYECKHMX BeJWYMH,

CrpyxTypHH# KoadduumeHT a , BXonsuEE B ypapHemma (8) u (9) mve~
il F kT -E 2.4
a=kK T "-T exp ("'EST—J exp (1&_) (IO)
roe K - paswmepuny koa@PMUMEHT, K ~ NOCTOAHHAA DBoJbmmaHa, h - HOC~
roaHHaA [liaHka, T - aGcoymTHaA TemuepaTtypa, R; ~ YHEBEPCANbHAA Ié~
30Bad OOCTOAHHasg, A - DACCTOAHHNE MERIY NOCAENOBATENBHHME MOJOXEHM—
AME paBHOBecuA m E — cpentee sHavueHHe CBOGONHOK SHEPrHH AKTHBAUMN,
npExoifAue#cA Ha ONMH TeKy9di SJEMEHT,

OmT noxasueaeT, 9TO B -~ HauaJbHOH# dase TOASYUGCTH NPOKCXOIAT
OpHEHTAUMA Yelly#uaTHX HACTHN ¥ NOSTOMYy 8Ta (asa omMcHBAETCA ypAEBHE-
umen (8), oTkyna BesmuuHAa INedopManuH [ON3YYeCTH KAXNOR CTPYKTYPH B

HavaubHO# fase Oyner }
€-Tp __ t+at
§=a 2 1n T + 0w (II)

roe At - MaUm{t MHTepBan BpemeHM, papHMf enumEmune, Hanp. I ceryHaa,
BBOZMMHYN B ypaBueawe (I1I) monsyuyecTH INA ero ayumeid maredatuyeckoit

MHTEpIpeTaluy.

!

Ypasrenue (1I) pnoxasuBaer, 4TO B HaYaEHOR dase mpomecca Ie-
fopMaLIRA NOJ3YYEeCTH, BCASNCTEHME [IABHOTO YBeJWYEHWA 9HCJIA KOHTAK—
TOB B DE3yJLTATE ODMEHTAUWH 9YACTHI, IPOTEKaeT ¢ 3aTyxawuef CKO~
POCTE NO JOTEDAIMIYECKOMY SAKOHY. 1w

JaEHOMy YpOBHO HANDAMEHHA NOJKHA COOTBETCTEBOBATE ONpEJeJeHHAS
BeJMUEHE nedopManME, Kak 3TO XOpOWO HSBECTHO JUIA JIOGOIO MATEDHANIA.
[lockoNbKy OKAsHBaeTCA, YTO IJAHHAA CTDYKTYypa IDYHTA IpH 3aTyXaouel
nedopmauym, ommcusaemoit ypapHermem (II), me momer odecneuuTs Heol—
XOIMMOTO DASBETAA nedopMmamuM, OHA CTAHOBHTCA HemocTaTouHch, lipomc-
XOIMT CKaykooOpasHad nepecTpoiika CTPYKTYPH IOX HeflcTEHeM OTHOULEeHHA
H30HTOYHHX CHJI ke Han TO# YacThl KOHTAKTHHX CHJI, KOTODAS peaH30-
BANach B WMeBIe# mecto nedopmammy (T.e. Haj OTHOmEHMEM AKTHBHHX
ORI kg ). 1A HOBOR CTDYKTYDH ¢ HOBHM DACHONOXESHHEM YACTHU W3MEHA-
eTCA SHAYEHNE OTHOWEHMA F/R M CRA& f  H,CJBJOBATEJbHO,3HAYEHNE
CTDYKTYPHOTO Koaffumenra a (ypammerme I10),

0 cTenend BHHOCKMBOCTH BOSHMKAKUMX CTDYKTYP MOXHO CYAMTH MO
Bemmie“oanﬁ:mnema & B ypapHeHu# (II): uem Goubile BHHOCJIWBOCTE
CTPYKTYPH, TeM Bulle 3HaveHMe a, lloaToMy mis nocnenoBATEJBHHX CTPYE-
TyL COXpaHAeTCH JAOrapudMUYecKH#f XapakTep 3aBUCHMOCTH BDEMeHM ¥ Le—
gopmauzit, Ho xosfUuMEHT a Ha mosyJorapmiMEueckoMm I'pafuie (1nt=-3*)
MSMEHAETCS W rpafuk WvceT BUI JOMAHHOR. Jra JMHMA ONMCHBaET HAYANB—

- 16 -



79027

Hyn ¢asy moasyuecTd, KOIZa MOCTeNeHHO o0pasywrcs, DASBHBANTCA H SA—-
MEHADTCA IDYTEME Bce OoJee BHHOCJIHPHE CTDYKTypH. ora (asa moasydec—
TH HasHBaeTcA (fasok MOCWIMSAUMH,

B Teuenue sTO# §a3H HDPOHCXOAAT BaxHNe U3SMEHEHHA CTPOEHHA I'DyH—
T4; YMeHBUAETCA KOJWYeCTBO M pasMep HOJOCTel W @mop, MecTaMs OHH
CXMMAEITCA ¥ BHTATHBEDTCA B HAODABAEHWH CIBEra; JHePexkTH CTPOGHHA
YacTHYHO 38KDHBALTCA M IPyHT neJaeTcd Opoudee., K KOHIy oTOro mpo-
mecca NO Mepe DASBETHA NEePEOPMEHTAUME H TpemuHoo0pasOBAHHA BOBHEKA—
DT HOBHEe Ne(exTH, OPONOJMXaeTCHA DPAClNAl MEKDOArperaToB, POCT CTaDHX
B NOABNEHHAe HOBMX TPEeMHMH, OTHeJbHHe TDENUHH, DACHMDAACEH, CARBANTCA
B 0o6pasyDT MEKpOTDemEHH X T.X. /I1,2/.

$a3a paspymeHMs

Bce 5TH spneHEA RHAMEHYWT HACTYIJIEHMe 3aBepmapmero srana - fa-—
3H paspymesma, lepexoxn k mpoueccy paspyleHEA H2SHBAETCH NPBLEJOM
moowmmsanwe M, Oz onmpenesigerca BeawdnHO#R nedopmaumm ¥+ SaBHECA—
mel OT YPOBHA RSCATENBHHX HaNDAXeHEE H coorneTcTByDuelt BO3pacTy
HanpAxeH#i t  (:pemd MOCKIMSAUME). B mpouecce paspyNEHEA yBeJrid—
paprcd medexTH CTPYKTYPH B TPEUMEHE, OPHEHTHPOBAHHHE YACTEIM ,HAXOLA-
muecs BOJM3K OT TpemEH, OCHAPYXMBADT MECTHHE CMENEHHA, NP BaJHBalT-—
C# B TPENMHH ¥ TepANT OpHeHTauMK (JeopHeNTAuWA YacTHN), H BpeMd
OCepno} EHM3HE CcEf3ell MeRINY YACTHIAMHE YMEHLLAEeTCH.

lpouecc paspymeHus omAcHpaerca ypasHemmem (9), Tak xak oda
ypasuerus (8) u (9) man mpefiena woomamsaume M, mpE ¢ = & NOMKHH
naBaTh ONMH ¥ TOT Xe pesyJbTar, mMeeM t =t . Orcomna nepemachH~
paeM ypasHesue (9)

¥~ 2 et (12)

WnTerpapys sTO ypapHeHHe, NONY4aeM BeJWYMHy NefopMAIEM B KO-

HegHo# Pase moasyuecrs
C . ?."p 2

F: -2—}-';3—'& + C. (IS)

. YcrOpeHEe moa3ydecTH B (ase paspymeNus, ONHCHBAEMO® YDaBHeHWH-
em (I2) HeamsxBaTHO NAA COSHAHEA COOTBETCTBHA MEXNY NefiCTBYmMIM
HanpAXeHEeM ® pefopmaugedf, B CTPYKTYpa CKaukoodpasHO nepeodpasyer—
cA B HPyTY®. Kpamparwdeckuit XapaxkTep SABUCEMOCTH MEXIy BDEMEHEM U
nedopuaumedt coxpardeTca, Ho koodfEUMEeHT a LIA NOCAENOBATEJBHHX
CTDYRTYD ESMeRfeTcd ¥ TDAJME B KoopmuEaTHOM cmcreme (t° - )Y mMe-

8T BEI JOMAHHON JHHEM, :
o

f'%
(1% 3 s
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