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C llOMOlllblO. nucnepCHOHHOI'O COOTHOll18HIHI ~ITS! paCC851HH51 Bnepen o6cy.>KnaeT-. 

CSI 9HepreTH~8CK851 38BHCHMOCTb ce~eHHSI ynpyroro p8CC851HH51 r -KB8HTOB 51Up8MH 

B6ITH3H nopora ~OTOEnepHhlX peaKUHfio nepBhlfi MBKCHMYM B ce~eHHH paCC851HH51 CBH-

3b!B88TC51 C nHcnepCHOHHbiMH 9~~eKT8MHo 06cy.>KnaiOTC51 9KCnepHM8HTbl 1 Heo6xonu

M bie nnE 6onee neTanbHoro aHanuaa. 

L.I. Lapidus. Chou Kuang-chao 
fiJ' 

r 



1. 

npoBeaeHHOe HeaaBHO C DOMOI..Ub!O ancnepCifOHHbiX COOTHOWeHHH paCCMOTpe

HHe pacceHHHSI 1( -KBaHTOB ..qefiTpOH8MH HH.>Ke nopoi"a po.>KaeHHH DHOHOB DOKa3bi

Ill 
BaeT , "'TO B wHpOKOH o6nacTn aHepi"HH BnnoTb ao ~ 100 M aB Ha npouecc ynpy ... 

I"OI"O paccestHHH 0 -KBaHTOB C8Mb!M cymecTBeHHbiM o6pa30M 

staepHhle npoueccb~ 

BJtHSIIOT 

' B HaCTOSII..UeH pa6oTe o6cy.>KaaeTCSI pacceSIHHe r -KBaHTOB M8Jtb!X 8Hepi"HH 

121 131 
¢ynnep H Xaii:Bapa ' a TaK)!{e neHcpona II: rapBHH npnMeHHJtH y.>Ke 

aHcnepCHOHHhl9 COOTHOWeHHSI anSI aHaJtll:3a ynpyi"OI"O pacceHHHH r -KBaHTOB stnpa

MR. OaHaKo 6biJtO paccMoTpeHo paccest~e TOJtbKO BbiWe nopoi"a {'(-rJ) peaKunii. 

Y"l:eT o6paaoBaHRH qacTn:u B ~ - COCTOHHHII: npHBOaHT K DOHBJteHHIO ll3BecT-

Hb!X HeMOHOTOHHOCTefi B6JtH3H DOpOI"a / "(-h. 1-peaKUHII:o ,UucnepCII:OHHbie COOTHO

WeHII:SI aaiOT B03MO.>KHoc·rb He TOJtbKO paCCMOTpeTb acpcpeKT BII:I"Hepa-Baast, a TaK.>Ke 

yqecTb o6mee BJtHSIHH9 Heynpyi"HX npoUeCCOB Ha 8H9pi"9TH"l:eCKyiO 38BHCHMOCTb aM

DJtHTyabl ynpyi"OI"O p8CC9SIHHSI B lllHpOKOH o6Jt8CTH 8H9pi"HHo 

B Hac'I·ostmefi pa6oTe o6cy.>KaaeTcH aaBHCHMOCTh aMnnnTynbi n ce"l:eHuH pacce

SIHUSI 'f -KB8HTOB Ha stapax B6nnan nopoi"a I '(-hI -peaKunn • 

HaM npeacTaBnsteTcS!, "'TO B paMKax ancnepcnoHHbiX cooTHOJlJ eHnfi nepBblli 

12/ 
M8KCHMYM B C9"'9HII:H 't -KB8HTOB 9CT9CTBeHHO CBH3biBaeTCH C OKO JtOITOpOI"OBbi-

M bl acpcpeKT8MHo 

M bi OI"p8HH"'HBaeMcH paccMoTpeHn:eM pacceHHHH Bnepen. B aHnonbHOM npn-

6JtH)!{eHn:n: , KOTOpoe, no-BHaHMOMy, He npoTHBOpe"l:HT 8KCnepHM9HT81JbHbiM aaHHbiM 

131 
o noi"nomeHn:n '(" -KBaHTOB HapaMH BnnoTb ao ~ 30 M aB , H81lJH peaynbT8Tbi 

cnpaBeanHBhl anH apyi"HX yi"nOB pacceHHHSI n anH nonHOI"O ceqeHHH ynpyi"OI"O pac

e estHHH 6"5 I v I. 

2. 

AMnnnTy aa paccestHHH '(' -KBaHTOB stapaMH HMeeT Bna 
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~1IR 09CCllHHOBOT'O R~pa, 

T = R1 (t!:) -tR.t ([~.e'J{it'e""'J) + i R3 (if [e-~e')) + L. {{'t ( S [fk"~"'l-[12-e.J} + 

(e'[~<""e"'JJ} +; t<, [ (ffk."'J (e[i~-'J)--ti Q) [ ( s""'-k') (e[e'e:j)- ( ik.Jf') 

- (ifk.) (e' [k'e)J_} 
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llJHI paccenaus:~ aa S!Ltpe co cnuaoM 1 12. DnH HL!ep c ~pyrriMH crruuaMH nony'Ia!OTCH 

6onee CJIO)KHhre Bbrpa.>KeHilH. B LIHITOJihHOM npu6mr.>KeHHH oTnH'IHO oT HYllH llHWh f<1 • 

DucnepCHOHHble COOTHOW9HHS. MOT'yT Ob!Th H8ITHC8Hbi ~llR BC9X CK8JISipHbiX cpYHKUHii 

, Ri • MHHMbre 'IaCTH aMnnuTy ~ coOTHoweHHeM YHHTapHocTH CBR3biBa!OTCH c ce"!eHu

SIMH ITOPJIOllleHHSI O -KB8HTOB B p83llH"!HbiX COCTOSIHHSIX. AMllllHTy~a paCCeSIHHSI 

"( -KB8HTOB npH M8JlbiX SHeprH.SIX H3BeCTHa, T8K 'ITO npH H81IH'IHH CBe~eH Bii 0 

ITOP1IOllleHHH Q -KB8HTOB B pa31IH'IHbiX COCTORHHSIX C ITOMOlllhlO ~HcnepcHOHHbiX COOT

HOWeHHii H yCllOBHH YHHT8pHOCTH MOT'YT Ob!Th Bbi"!HCJieHbi ~el!CTBHT91lhHbie II MHHMbi9 

qac·ru- ecex R\ • O~HaKo e HacTOHlllee apeMSI He HMeeTcsr no~po6Horo aHanHaa no

rnomeHHSI O -K88HTOB H~p8MH. noaTOMY Mbi Or'p8HH'IHBaeMCH ~HcnepCHOHHbiM COOT

HOW9HHeM ~liH R. -t R.t. , KoTopoe HMeeT o6bi"!HbJif BH~ 

""' 
Re [R 1 (vo,il=0°) +R.J.(.Jo,&=ooJ] ::- i .tea. + V0 2. .ef 6""-t ( v) .J v 

MA ~Jt~ ~~-v.~ 
II ., 

• t: 

13/ 

xl 
B ~ocTynHoii HaM liHTepaType Mbi He Hamnu nonpo6HbiX ceeaeHHif o6 SHeprC!-

TH"!ecKoR 38BHCUMOCTH ce"!eHHH nornomeHHH~ 'It -KB8HTOB HapaMH. 3a IiCKlllO"!e

HHeM neiiTpOH8 1 Ce"!eHUe cpOTOp8Clllen.TieHHH B WHpOK:)lf 00ll8CTH 9Hepr'HH H3BeCTHO 

H If cs] . " /6/ 
nHWh ~JIH e1 • B HenaeHo noHBHBWeHcH pa6oTe M axalfnoen'Ia H ~p. nony-

'leHbi 9KCIT9pHMeHT8JlhHbie ,U8HHbie 0 6;, (v) ~liS! Ae BIIJIOTb ~0 "\:' 30 M 3B. 

'ABTOphl H8WJIH yK838HHH H8 TOHKY!O CTpyKTypy aaBHCHMOCTH ce~eHHH B o6nacTH 

rnraHTCKOro pe30HaHca. DaHHhlX nnH oKunonoporonolf o6nacTH He HMeeTcH. 

r.rn8.>KHB8Sl 9TH 3KCnepHM9HT81lhHbie !.l8HHbie 1 C IIOMOlllblO /3/ Mbl IT01TY'HI Jill 

3aBHCHMOCTh aMnJIHTY!.lbi paccesrnrur oT :auepruu. CxeMaTH'recKH ona H3o6pamena 

Ha pnc. 1, 'ITO xapaKTepuo, no-BH~HMoMy, ~.rrH uenoii rpyrrnhr nnep, y KoTopbiX 

aenuKo ot (v) 
1 14 I 

x CM. HOBbiil o63op YunKHHcoua • 
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cPOTOpaciUenneHHe aetiTpOHa npHBO.QHT K yMeHbllleHHIO ce"'eHHSI (-d pac-

CeSIHHSI B01IH3H nopora llO CpaBHeHHIO C TOMCOHOBCKHM, 0aHaKO Ll1ISI LlPYt'HX SI.Qep C 

001IblllHM ce"'eHHeM llOt'llOIUeHHSI K apTHHa MeHSie1'CSI 0 

Tax KaK .iuiCnepcnoHHast qacTb aMnnnTyLlLI HH)Ke nopora u HecKOJibKO BLIWE'! 

ero ll01IO)KHTe1IbHa, npH HeKOTOpOil ::meprHM Hll)Ke Vt 1101IH8SI 8MI1JIHTYLla oopamaeT

CSI B HYIIb, a a a TeM CTaHOBHTCSI 11ono )KHTellbHOii I anst aeiiT poua 
1 

aMI1JIHTy a a 

3HaKa He MeHSJnaj.Bbillle 110pora aeiiCTBHTe1IbH8SI "'8CTb aM111IMTYLlbl 6b!CTpo yMeUb

lll8eTCSI1 11pOXOLlHT ttepe3 HY1Ib H 1 CTBHOBS!Cb OTpHUaTeJibHOH 1 pacTeT 110 MOLlY1IIO -C 

pocToM, aHeprHn. Bbillle 11opora K aeiicTBHTeJibHOii- "'aCTH aMnJIHTY.llhi ao6aan5teTcSI, 

KOHe"'H0 1 MHHMaSI "'aCTb. 

,;:; 
Bee aTo 11pHBOLlHT K aaBHCHMoc'i'n ceqeHHSI pacceSIHHSI, H3o6pa)KenHoMy 

121 
Ha p!-tC. 2, '!TO B OOIUHX "'epTaX COOTBeTCTByeT 8KC11epHMeHT81IbHb!M .naHHblM, 

Dnst Siapa fie aeJIH"'HHa ceqeanst paccestHHSI s o6nacTH 11epaoro MaKcHMyMa 

"OCTH"aeT t:::"'STeop (v) ~ 2• 10-28 c'M 2 , "TO 0 - ' o_ - • 1IH3KO K 3KC11epHMeHT81IbHO 011peaeJieH-

5JCH0 1 'ITO eCJIH LlliCnepCHOHHbie acpcpeKTbl He H8CTOJibKO Benm:H 1 'IT06hi H3Me

HHTb 3H8K aMnTIHTYLlbi pacceSJHHSI B OOJiaCTH 110pora 11epaoro MaKCHMyMa ne oy aeT, 

CooTHOllleHHe Me)KLlY ceqeaHSJMH B MaKCHMyMax anSI paanH"'HbiX SI.aep 

CBSI3aHO· C OTHOCHTeJibHOU pOJibiO llOt'JIOIUeHHSI ~ -KBaHTOB B OKOJIOTIOpOt'OBOH oo

JiaCTH H a o6!IaCTH rHraHTCKoro peaoaaaca. To, 'ITO B nepBbiii MaKcHMyM .aaeT 

BKJia.Q He TOJibKO OKOJI0110p0t'OB8SI OOJI8CTb 1 HO II t'Ht'aHTCKHii pe30H8HC 1 npHBOLlHT 

K 38MeTHOMy ywHpeHHIO 8TOt'O llHKa, DnSI Jle lllHpUHa Ha llOJIOBllHe BbiCOTbl npe

BbiUiaeT 2 Mas. 

npu ooc'leTe aaHHhiX 0 llOt'J!OIUeHim ' -KBaHTOB Ha A e M bl He paccMaTpn-

BaJIH acpcpeKTOB, CBSI3aHHb!X c pa3JIH'IHeM noporoB I ¥ p I H I r h. 1-peaxuuii. M bl 

ue npoaoaunn TaiOI<e y'leTa paapelllaiOmeii cnoco6uocTH anrrapaTyphi. HaM rrpe.a

cTaBnSieTcSI, 'ITO OOJiee llOLlpOOHbiH aHaJIH3 M8JIO H3MeHHT OCHOBHOH peay.TibTaT. 
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3. 

171 
TaKHM o6pa3oM, BhlCKa3aaaoe paaee o6~Hcaeaue 3aaHCHMOCTH ceqeaHH 

pacceHHHH. j -KBBHTOB H.!lp8MH, no-BH.!lHMOMy, fiO.!lTBep)K.r:taeTCH • 

0THOCHTenbHO He~hlCOKaH TOqHOCTb 9KCnepHMeHTan~HhlX .!lBHHhlX 0 ceqeHHHX 

nornomeHHH, oTcyTcTaue .r:taHHhlX o ceqeaHHX nornomeHHH ans uenoro pH.aa s.aep 

ae no3aonHIOT ce:Hliac npoaecTH aa.ae)KHoro 

Ha KOTOpbiX 6hinO H3yqeao. 

aaanH3a .ans acex s . .aep, . paccesaue 

nno.r:tOTBOpHOCTb npHMeHeHHH .!lHCnepCHOHHhiX COOTHOll18HHH K aaanH3y pac-

C8HHHH f -xaaaToa H.r:tpaMH 3aCTaanseT npoaecTH ps.n Hccne.aoaaaH:ii c ~-K3aa-

TBMH. 

npe)K.ne acero npe.acTaamreTcH aeo6xo.r:tHMhiM nonyqeaHe cae.neaHii o 3aau

CHMOCTH ceqeHHH nornomeHH~ O -KBBHTOB OT·aaeprHH KBK B OKOnonoporoBOH 

o6nacTH, TaK H a o6nacTH 6onblliHX aiiepruii. H eo6xo.r:tHMOCTh yqeTa a ~ (.v) 

· c eqeauil: cpoTopo)K.neaus nuoaoa MO)KeT OhiTh cymecTaeaaoii a o6nacTH aaepru:ii 

~ 120- 150 M a a H Bhillle. 3aas ceqeaHH nornomeaus a umpoxoii o6nacTH aaepruil:, 

MO)KHO nonyqHTb CBe.lleHHSI 0 nonHpH3yeMOCTH H.r:tep • .Qng H.r:tpa .Jie nonspH3ye-

MOCTb 
"'<> 

~;; (~v2 ae(Qf-tRJ.)J,=o ::- o(3+D{H = 
1\c ps G"t-(.v)pW 
~R~ v~ 

y'f 

"" -39 3 H , OKa3anacb paaaoil: =:' 2" 10 CM /OlliHOKa MO)KeT .!lOCTHN'ITh 50%/ • .QnH C?~ 
-40 3 

(/., =/0,70±_0,05/•10 CM • 
F' 

Bonee .neTanhHhiii cpeaoMeaonoruqecxuii aaanH3 nornomeHHH ';j -KaaaToa 

a lliHpoKoii o6nacTH aaeprH:li npe.acTaanseTcs coaepllleHHo aeo6xo.aHMbiM .nns Toro, 

qTOOhl nonyqHTh cae.aeHHH 0 CRHHOBOil: 38BHCHMOCTH .llHCnepCHOHHhlX qacTe:ii a~nnu

TY.!l paccesaus '!) -xaaaToa. 

C .!lpyro:li CTOpOHhi HCROnh30BBHHe .llHCnepCHOHHbiX COOTHOll18HHH H YHHTap-· 

HOCTH ;; -MaTpHUhi R63BOnHeT H3 8KcnepHMeHTanhHhlX .!lBHHhlX 0 paCC8HHHH 

'{: -xaaaToa aa H.llpax nonyqaTb cae.neHHH o ceqeaHH nornomeHHH. 
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,UnSI STOfi uenn MOI"yT OK838TbCSI y D:06Hi>IMH o6paTH hie .llHCnepCHOHH hie 

COOTHOWeHHSio 

AnTopbi 6naro.llapHhi fl.A.CMopO.llllHCKOMy 38 none3Hbie o6cy>K.ll9HHSI. 

PyKonncb nocTynnna B H3.llaTenhcKnfi OT.llen 

7 MaSI 1960 I"O.ll8. 
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