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DPUSHYECKAS XHUMMS

B. I'. JIEBHY

0 CTABPIJI“SAI.U/IH CYCHEHSHﬁ, IMYJIbCUN U KOJIJIOUI OB
(I1pedcmasaeno axademuros I1. A. Pebundepos 5 111 1¢55)

Kak usBecTno, cTabuansauus KOMOHAHBIX CHCTEM MOXET GHITh 06yc-
JoBjneHa Tpems (daktopamu: 1) kuHeTmyeckuMm (paKTOpPOM, CBA3AHHBLIM C
meanenHod aupdysueil NOBEPXHOCTHO-AKTHBHLIX BEULECTB HJM MOHOB M3
3a30pa MeXAYy COJNM3UBUIMMHCA YaCTHLAMH; 2) oTTa/JKHBaHHEM AHb(Yy3HBIX
. ABOWHBIX 39JIEKTPHYECKHUX CJIOEB; TEOPUA 3TOr0 SBJEHMA HJS YaCTHOrO
cayuyasi MaJblX NOTEHUHAJOB NMOBEPXHOCTH yacTuuy paspaborana B. B. [le-
psaruneim ('), a B nau6osee noanom Buae —JI. [. Jlauaay u B. B. eps-
- runbIM (%); 3) AefiCTBMEM 3aLIMTHBLIX CTPYKTYPHPOBAHHBLIX 06OJOYEK aACOP-
6upyIOIMNXCA BEULECTB. :

CorsacHo npeacTaBJeHMAM, Pa3BUTBHIM B OCOGEHHOCTH B paGoTax
I1. A. Peb6uunepa u ero coTpyasuxoB (cM. (®), rae JnaHa noapobuas
6ubanorpacdua), Takue CTaOHAH3ATOPBI, AACOPOUPYSCh HA YACTHIAX
aucnepcHod  (asbl, 06pasyloT TOHKYIO CTPYKTYPHPOBAHNYIO 06OJOYKY,
IPENsATCTBYOLLYIO HEMOCPEACTBEHHOMY CONPHKOCHOBEHUIO YyacTul. [Toatomy
YaCTHIBI HE KO4ryJHpYIOT NPH CONPHKOCHOBEHHH BHENIHMX IpaHHIl Ta-
Kux oGosovek. Takas oGoJsouka He oGpasyer HOBOH (TpeTbeil) ¢aswl, yTo
' paBHO3HAYHO YCJIOBHIO DaBEHCTBA HYJIO NOBEPXHOCTHOTNO HATSKEHUS Ha
ee Hapy»xHO# rpaiuue. . ‘

BrickasniBa/aoCh TaKKe NPEACTABJAEHHE, YTO CTabuausupyomuM dak-
TOPOM MOMXET CJYXHTb pACKJAMHMBalOUlEe JaBJeHHE, NMpPeACTaBJslLee
HEKYl0 crneunduyeckyio (He3NeKTPOCTATHYECKYIO) CHJY OTTaJKHBaHHs,
AEHCTBYIQULYIO HAa OOJBWIMX PACCTOAHMAX M 3aMETHO MPEBLILIAIOULYIO
CuJly BaHAEPBAaAbCOBOrO NPHUTAXEHUA. Takue CHAb PaCKJIHHHBAIOILErO
nasjaenusi 6btad onucausl B. B. epsiruunim (¢). Oanako A0 Cero BpEMeHH
HE TMOJYYEHH MPAMLIE JaHHbIE, , YKa3blBAIOIIHE HA HX POJb B YCTOHYM-
BOCTH KOJIJIOWAHBIX CHCTEM.

B npaapuefimieM Mbl OyAeM TnpeAnoJsarath, YTO axcopbupyiomeecs
BellecTBO — CTaOUIN3ATOP 06pasyeT BOKPYI Kaxoil YaCTHUB! pasMepoM g
avcnepcHod (aski 060/104KY CTPYKTYPHPOBAHHOH HHAKOCTH TOJIUIMHON f,
- Kak naBectHo, BABKOCTb CTPYKTYPHPOBAHHBIX CHCTEM 38BHCHT OT rpapu-
eHTa ckopocTd Tak, uto mnpu dV/dr <eo, rae g — XapaxkTepHas CKOPOCTH
cIBWra, BABKOCTb HWMEET = HamGoJbliee 3HaueHue y; npu dVidr>¢,
addexTHBIAs BA3KOCTb MajaeT A0 SHAYEHHS Mo <L M. O6_blxlmo (B BOAHBIX
cpexax) 7, cocrasaser ‘ot 10 zo 10° myas, mo —oT 107 10 1072 nyas
s.,oy PasHbIX CTPYKTYDHPOBAHHEIX MKHAKOCTEH 'COCTaBaseT oT 0,01 o

cex™.

Koanouanasi yactuua, ucnerteiBaoulas 6POYHOBCKOE IBHXEHue, 6yner
yBA€KaTh € COGOH CTPYKTYypUPOBaHHYIO OGOJOUKY, €CAH TOMbKO dV/gr
~ vof(a + h) << Bxech w,— cKopoCTh GPOYHOBCKOrO  mBmenmg —
NOHsATHE, KOTOPOE, KaK M3BECTHO, He MMEET HEMOCPEeACTBEHHOro

CMbICa.
EcrecTBenHo, oanaxko, ponycTuts, 4TO, ~0GJaroxaps 60J1bmoMy Bpemers
penakcauud CTPYKTYPHPOBaHHEIX O000JIO4EK, NOCIEAHHE HE ycnegaryr
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paspymlathCsi IpPH TONYKAX, HCIBITBIBAEMBIX ~ OPOYHOBCKOH dacTHUEH.

HOBTOMy Up O3HAYAET NO CYWECTBY YCJOBHYI0O CKOPOCTb MaKDOCKOIHYE~

CKOro CMElEHHsI KOJJIOHAHBIX YacTHL, KOTOpas COCTAaBJAET OOBIYHO
10 cm/cex™. Ilpu pasmepax (a + 4) ot 107 xo 107 cm, v,/(a@ + h)— ot
10 mo 1 cex™, 4YTO JIEXXHT B mpenenax OObIYHBIX 3HAYEHHH e&,.

Hannyne CTpyKTypHpOBaHHOH 06OJIOYKH, JABHraioulefics BMeCTe C
yacTHllel, HECKOJbKO CHHxaeT ee Koadduuuent auddysun. Huxunf

npeses aas koapduunenta IuGQysHM MONKHO MOJYYHTb, CUHTASA, YTO

yacTHUA HMeeT CyMMapHbi#t paauyc (a + h). CHuxenue xo3dduunenta
anbdysnn TPUBOAMT K HEKOTOPOMY, OZHAKO BECbMa HE3HAYMTEJbHOMY,
YMEHBIUIEHHIO CKODOCTH KOAaryJslHH.

Paccmorpum yactunsl, 6aaronaps 6pOYHOBCKOMY ABHMEHHIO COJIH3HB-

mnecs Ha paccrosnue mnopsaka 107° cm, Ha KOTOpOM BO3HMKaeT mpUTH-
XEHHE BCJIEACTBHE JAEHCTBHS BaHAEPBAaJbCOBBIX CuJs. s HacTynJeHus
KOAryJisilud '~ mMOA AEHCTBHEM B3THX CHJI H CJYYAHHOH CHJBI YaCTHIB
JOJKHB BOATH B HEMOCPEACTBEHHOE CONpPHKOCHOBeHue. OleHuM IO mo-
PAIKY BeauyuHB Tpebylouieecs AJs 3TOro Bpems <.

Ha ocuoBanmu nmpuHuMNa CynepnosuLuH MOXHO HANHCATH NO HOPAIKY
BEJIHYHHEL

1~ (Dy) + 7%, | (1)

rxe Dy~ Dq(ni/n0) —20dexTusnnit  xoapduunent auddysnn yactun B
CPeAe C BASKOCTHIO "y H U — CPEAHAA CKOPOCTb, NPHOGpETaeMas 4acTH-
UaMH, COMUKAIOIUNMACA TOA BJHSHHEM BaHZAEPBAATbCOBBIX CHJI.

DJ/eMEHTapHbIE OUEHKH IOKA3bIBAIOT, YTO, BCAEACTBHE MAaJOCTH MacCH
YaCTHL, BpeMs peJaKCalUWH LJA YCTAHOBJEHHS DPABHOMEPHOIO JBHKEHHA
BeCbMa MaJo.,lloaToMy MOXHO HanucaTh -

p=1r.

Cuna ‘BaHzepBaaJbCOBa NPHUTSNKEHHS, OTHECEHHAs K 1 cm? p, 6ulIa
CTPOro paccyuTaHa AJd TDHTAKEHHA JXBYX TeJ B Bakyyme B paGoTe
E. M. Jlupumua (°). Bonpoc o xapakTepe BaHAepBaasbcopa Baammomxei-
CTBHA ‘MEXAy TeJaMH, DaslEeJEHHHIMH IJIEHKOH XKHAKOCTH, ocCTaeTCd
HEH3YYEHHBIM KaKk C TEOPETHYECKOH, TaK M C SKCHEePHMEHTaJbHO CTOPOHH.
Ecan, oanako, monycTHTb, YTO HalHyue OGOJNOYKH He NPHBOAUT K Kaue-
CTBEHHOMY M3MEHEHHIO 3aKOHA .BAHAEPBAATbCOBBHIX CHJ (YTO,0COGEHHO
npaBAoONoOA0GHO B HENOJAPHHIX CpPenax), TO MOXKHO Bocnohbaosﬁmcx 3Ha-
YeHHeM JasJeHHs, BBIYHCJIEHHBIM B pabore (°):

-18 v

~ — AHH-CM 7, ' (2)

~ Jlerko oneHHTb IO TOPAAKY BEJNWYHHE CHJIY CONPOTHBJEHHSA, €CJH
-CYHTaTh, yTO CONMKEHHE HYACTHU TPOHCXOAMT MENJEHHO M KBa3HCTALHO-

. Hapro, Ecain v — cpeAHAs CKOPOCTb COJNMMKEHHS, TO CHJIA CONPOTUBJIEHHS,
OTHecennas k 1 cm? (%):

f’l;l— ‘npu. h~a;

mva ou h<<a.

hB

Cpasuusan (2) u (3), HaxoAuM BEPXHHI IDeXen CKOPOCTH:
| 7~ 102 - cex? | : - (4)
U™~ "k K ' . o
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[Ipn o6bluHBIX 3HAYEHHAX pasmMepa 4acTHUB @, PaCCTOSHHA MEXAY
HaCTHUAMH /W BA3KOCTH 7);, NEPBHIH YJeH cnpasa B (1) cyuwecrsenno
MEHbllIE BTOpOro, TdK 4YTO '

h~ v, (5)

3a BpeMsa <t YaCTHULI IPETEPIEBAIOT 6POYHOBCKOE CMEIeHHE B Hamnpa-
BJAEHUAX, OTBEHAIOUIMX KaK COJMIKEHHIO, TaK M YAANEHHIO YacTHIl. :

B oTsuune oT HanpaBsenus cOauxeHus uaCTHU, ABMKeHHe B ApYTHX
HANpABJEHUAX TNPOMCXOAMT INPH CHJIAX CONPOTHBJEHHS, CBASAHHLIX ©
HOpMaNbHOM (HAUMEHbUIEH) BABKOCTBIO KHMAKOH CPeAbl, YTO COOTBETCTBYET
pasauunio koapduuuentos auddysun Dy u D,. Bo scakom cayqae, sTo
MMECT MECTO NPH pasMepaXx CTPYKTYPHPOBAHHOK 060J0YKH, CPaBHHUMBIX
0 NOPAAKY BEJMYHHB MJM MEHbUIMX, YeM pasMepel yacTay. Ha paccros-
HHE nopsiaka kb 4acTULB CMECTATCS 3a BpeMA |

5, S \
Tp ~ =L ‘ - (6)
07 Doir (6)

DTo BpeMA MOXET O6HTh HECKOJBKO YBENHYEHO H3-32 BJHAHHSA BaH-
AepBaanbcoBbiX  cua.  Tax Kak 9TH  cuibl, oxmaxo, GHICTPO  Y6HIBAIOT
C YBEJUYEHHEM DACCTOAHHS MENAY YacTHLAMH, UX LEHCTBHEM MOXKHO.
npexeépeun,

ITo (5) u (6) HepaBencTso ©>>t, UMeeT MecTo IpH
10%9,42Dy > 1. @y

Ilpu & ~ 107% cM B BOKE DYy ~ 1078 cm?/cex™ auag yacTHy C a or 10°%
A0 107° cM u HepaBeHCTBO (7) 3KBUBAJNEHTHO n; > 1 nyas.

Takum 06pasoM, ecam CTPYKTYypHpOBanHas 060J104Ka, OKpYyKaoulas
yacTuuy, umeer 3(QPEKTHBHYIO BA3KOCThH CYLIECTBEHHO BHie | myasa,
TO 3a BpEMA COYZAapeHHa COJM3MBUIMXCA YaCTHI 5TH YaCTHUB HMEIOT
60JIbIIYI0 BEPOATHOCTb PAa3OHTHCh MoK HEHACTBHEM CJYYaHHBIX CHJI. Ilpu
3TOM CKOPOCTb KOAryJisllik pe3KO NaJaeT, ¥ CHCTEMY MOXHO CYMTATh.
IPaKTHYECKH CTabHAbHOI. ‘

Hepasenctso (7), comepxauee A2, Takke BbpamaeT PesKylo 3aBHCH-
MOCTb CTaOHJBLHOCTH CHCTEMBI OT KOHUEHTpAaLUHH aACopOupyIolerocs:
CTabuau3aToOpa. ITO . NO3BOJIAET IOHNTH IPOUCXOXKAECHHE ¢30JOTBIX.
yuces» — CeUHPUYECKOro A  NaHHOA CHCTEMbl MMHHMAJbHOMO KOJIH--
yecTBa CTAGHJKW3ATOPA — 3aLUUTHOrO KOJIJIOMZa, KOTOPHIH obecneynBaer
CTaGHIBHOCTb CHCTEMBI, 06pasys CTPYKTYpPHPOBaHHYI0 OGOJIOUKY TOJILIH--
HOH h, AOCTATOYHOH AJAS BBLINOJHEHHS Hepaeenctna (7).

Pasnoo6pa3ue couerannit, BO3HHKAIOIMX TPH H3MEHEHHH IPHPOLH .
crabuausaTopa u obuei aacopOupyoLlelt MOBEPXHOCTH YaCTHII, BHIPAXKAOT:
OOBIYHO CJOBAMH O 3aBUCHMOCTH CTaGHANBUPYIOULErO0 AEHCTBHSA OT XUMH-
YEeCKOH NPUPOABI CHCTEMEI.

B saxJaiouenue caenyer 3aMETHTb, YTO INpPH BeCbMa GOJBUIMX 3Ha-
YeHHAX HaunboJbIIed BASKOCTH 7 (nopsaka 10° mo 10° u 6onee) Bpems
COTMIKEHUS YACTHL OKAa3bIBAETCH HACTO/NLKO GOJBUIHM, YTO nsnomex«moe-l
NPEANOJOKEHHE O CTAGHJLHOCTH CcHCTeMB CTAaHOBHTCH SKBHBAJEHTHEIM
NpeACTaBJACHHIO O TBEPAOH 3aLUTHOR 060J0YKE.

Caenyer eule ykasaTh, YTO ecau B pacTBOp BBEJAEHO OYeHb Goablipe.
KOJMYECTBO CTabU/IN3aTOPa, TAaK YTO pasMep CTPYKTYPHPOBAHHHX 060,0-
YeK, OKPYXKAIOUIUX YaCTHUH, BEJHK 1O CPaBHEHHIO C HX CPeIHHM Dagme-
poM, TO ONHCAHHOE Bbillle CcTaGuausupyiollee HACHCTBHE BHOBL cyy-
JKaeTcd. . :

JleACTBHTENBLHO, PR  3TOM aHH3OTPONHsA BASKOCTH, NPUBOAMIMag
CTabHJIbHOCTH CHUCTEMBI, CHHXAeTCH M ABHKEHHE YaCTHI B HanpasJienyy
COMUKEHHS M B ADYTHX HAnpaB/eHHAX NPOUCXOAUT NPH HAMMYHY conpo-
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THBJEHHUS, ~ IPONOPUHOHATBHOTO HauGoOJbIIell BA3KOCTH 7, YTO BJHAET
JMIMIbL HA TOABHKHOCTb uacTHi. PaxTHyECKH, OXHAKO, CKOpOCTb TIpolecca
KoaryJsuuu MOXeT CTark BechbMa MaJjIoff, ecau BCA KHIKag cpela OKa-
KeTes UMMOOUIM30BAHHOR H npuobpeTaeT BA3KOCTb 7. B Ttakoil cpexe
yacTuubl 6yAYT 06/aAaTh BECbMA MAJbIM K03 dHuIHEeHTOM aubbysun Dy,

CyuTalo CBOMM TNPHATHBIM JOJIOM BHIDASHTDH 6aroAapHOCTh aKan.
[1. A. Pebunzepy 3a HeHHYIO APYKECKYIO JHMCKYCCHIO Bomnpoca.
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