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PA3MbIBA OFPA3IIOB IIOTIBbI.

BeeAeHue
B MoHorpa|vv H.I4. MaxKaseeBa [1955] "Pycro peKr4 rr 3po3r4fl B ee

6accefiue" ogHort uz aKTyarbsefiruux 14 B To )Ke BpeM,fl HeAocraror{Ho ocBerrleH-
Hbrx npo6neM rr4ApoJrorr4r4 Ha3brBaerc.fl orIeHKa SaxropoB r4 MexaHr43MoB pa3Mbr-
Ba cBt3HbIX Lr HecB,fl3HbIX rpyHron. B qacrHocrtl, orMer{aerc,fl ueo6xoAl,IMocrb
I4ccreAoBaHnfl, rlpl4rpyx(arouero eQQexra rrrrpaBnr4r{ecKoro raBileH:nfl Ha Ha-
rlanbHyro cKopocrb orpblBa r{acrr4u. llpu 3ToM Aenaercr ccbrJrKa Ha pa6ory
I4.@. Bypnax U9461, B Koropoft eu4Braraerc r r4refl o HerrpaBoMorrHocrr4 HcrroJrb-
3OBaHI4.fl rI4IrOTe3bI B3BerUI4BaHI/.'. rrpr{MeHr4TeJrbHo K r{acrr4uaM fpyHTa, corrpr4Ka-
caroul4Ml4c,q c HI4)KeJIexa[rr,IMI4 r{acrr4rlaMl4. Anrop vlcv ttorlafaer, r{To Aa)Ke
llpH Tor{er{HoM KoHTaKTe BCJreACTBr4e 6O,rrUlrx yAeJrbHbrx Hanpfl)K eHUi,t [por4c-
xoAI4T cM.flTI4e r{acrl4u IIo KoHTaKTy, "SlaroAapr r{eMy rorlequufr KoHTaKr o6pa-
IrlaeTc,fl B KoHTaKT IIo nnotuaAKe", B rrpeAeJrax Koropofi He rrepeAaercfl rr4ApaB-
rr4r{ecKoe laBxeHr4e. KoHe.rHo, rp}AHo [peAcraBr4Tb2 rrro KBapIIeBbIe 3epHa Mo-

BrtnolueHo no nnaH)' HI4P (f3) uayuHo-HCCre.toBare-rbcxofi ra6oparopr.ru 3po3r4rr rroqB H pycno-
Bblx npoueccoB ulr. H.14. MarcKaeeeea (pa:paSorxa \reroAHKH vr annaparyprr) r.r npr4 no.qAepxKe
POOI{ (npoercr J.|l 16-05-00474, BbrrrorHeHrre orrbrroB H aHaJrr43 pe3ynbraron).
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n r :eQoprInpoBarbc,fl B Tor{Kax KoHTaKTa. Bolee peanbHbrM rrpeAcraBJrflerc.fi
rpr rori \lexaHu3M Bo3HI4KHoBeHrrr, rpr4rpy)Karoqero aSSeKTa rr4ApaBnr,rqecKoro

aBJeHrr.q Ha qacTnubr fpyHTa.
Kax II3BecrHo, fJII,IHHcrbre Mr4Hepa[br aAcop6npyror noAy Ha cBoefi no-

Bep\HocTII |I\'Te\LqBIeHlj'fl SIIILTaKQVILI, 3aKnloqarcUlefoctr B ToM, rITO MOIIeKynbI
Bo-tbi a-tartrllpvrorct K reoMerpvrvr a4cop6qr4oHHbrx rIeHTpoB rroBepxHocrr4 rr
o6pasr ior 3a cr{er :eQopnr auwv BoAopoAHbrx cs.flsefi crpyKrypr4poBasurrfi .r41-

parHblri noxpoe [Ocrrnoe. 2013]. Bo na B aacop6quounofi rrrreHKe rro cBor4rur 0n-
3llr{ecKIl\l ceoitcrsart cvruecrBeHHo orJlr4qaercr or cso6oAnoff noponofi BoAbr.
OHa He nepeJaer f Il-rpocrarllr{ecKofo AaB lreHkrl^, He o6lailaeT B3BeIrrI,IBaro[II,IM
oSQexro\r. a ee B,q3Kocrb e 3-5 pa: Bbrrre, r{eM cso6oAHofr BoAbr.

Cr elyro uat r-:Ie H Ka B o.f br o5 p a:ye rcfl 3a cr{er r4oHHo-sneKTp o crarr4r{ec-
Koro orr€LTKlrBa:r;afl rrrQ0r':Hbrx c jroeB cMe)KHbrx rroBepxuocrefi rnr4Hl4crblx
rlacrl4u. Ee rolulr4ra Aocrllraer Jo 300-500 HM Anfl pas6anneHHbrx pacrBopoB r,r

yMeHbmaercfl c yBerl4r{eHr{e\,{ KoHueHTpaur{r4 pacrBopoB. 3Ha.{eHze ronulr4Hbr
II,|IeHKLI 3aBI4Cr4T B OCHOBHOM OT BeIIIqUHbI 3ApflIA nOBepXHOCTr4 MLrHepZLna V B

ueurruefr creIIeHH oT TeM[eparypbl. Bneruuee IaBneHLre Mo)Ker yMeHbrxr,rrb
roxlquHy eroil ITJIeHKI4 lo 40-7 0 uu, KorAa oHa npopblB aerefl r4 ocraercr roJrbKo
a4cop6ql4oHHafl rneHKa. BcneAcrBr4e 3rr,rx,asreuufi uprarpyNarorqufi eSQerr
fI4ApOCTaTI4r{eCKOfO AaBneHI4t BIOIIHe BO3MO)KeH Anfl fJII4HI4CTbIX r{aCTI4U IIOr{B I4

fpyHroB.

fauruax pa6ora rlocB.flIrreHa [poBepKe orofi rr4rrore3br Ha rpr4Mepe orleH-
KI4 BIMfl}lldfl fHApOCTaTI4r{eCKOfO lABnelg.'Wfl Ha CKOpOCTb pa3MbrBa nefKorIIIIHrr-
croro r{epHo3eMa. Vcc,reloBatvrfl rlpoBoAr4Jrr4cb B runpoKoM AprailuroHe rr4Apo-
CTATI4II EC KOf O XABIIEHI4fl .

O6renrbl I,I MeroAbI Hcc.,TenonaHufr
3rccnepl4MeHrbl ilpoBo rkrnvcb Ha [pocroM o6opyeoBaHr4n, flApoM Koro-

poro 6:';rta rI{ApoAI4HaMI4r{ecKafl rpy6a rprMoyronbHoro ceqeH:afl e BHyrpeHHr4-
MI4 pasMepaMl4 19,5 pt 29,9 MM I4 o6urefi Alranofi L:I020 MM, rl3roroBJreHHa,f, r43

rrreKcr4rnaca ronrrlr4Hofi 1 2 l.r'rv (pnc. 1).

Pprc. 1. Cxevra rr{Apo ptr4HaMu-
.{ecKofi rpy6u: I - perynrapo-
eoqHrrfr KpaH, 2 - vanoMerp,
3 - o6pa3eu rrorrBbr, 4 - racce-

ra, 5 - nnyH)r(ep, 6 - pe3nHoBa.fl

yrrnoTHZTeJrbHa,fl rrpoKnaAK&,

7 - notarourufi BHHT.
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Ha KoHIIax rpy6a 3aBepluiuracb KoporKuMr4 crrurbHbrMr{ narpy6KaMr4.
BxoAsofi narpy6ox coeAI4H fl.Ircfl, HaropHbIM lrrJraHroM qepe3 perynr4pyeurrfi BeH-
THrlb c HacocoM, Bblxoluofr - qepe3 BeHTI4rIb I4 IIIJIaHT co c6pocHbrM pe3epBya-
poM Arfl BoAbI, I43 Koroporo oHa Bo3Bpauaracb K Hacocy. Ha oAnofi rr3 rx6poKr4x
cropoH rpy6rr Ha paccroflHr4rr 150 nrnl or ee KoHUa HaxoAr4ncr [poeM p€r3MepoM
20x20 MM rrfl Kaccerbl c I4cIrbITyeMbIM o6pasqoM rorrBu. 3a npeAenaMr4 creHKr,r
rpySrr flpoeM IIpoAon]Kancfl B npI4KneeHHoM rlJracrMaccoBoM Bbrcryne erue p,a46
MM c raKI{M pacr{erou, vto6bl KacceTa Anl4Hnofi 60 nanr Bbrcryn aJra H3 rrpoeMa Ha
6-8 iran'1. Ha cso6otnufi KoHeII Kaccerbl HaAeBaracb ynnorHr4TerrbH afl peskrHoBafl
IIpOKnaAKa C KBanpaTHbIM BbIpe3OM 14 MeTa^[Jrr4r{ecKafl KBaIpaTHafl nJracTr4Ha c
3aKpe[neHHbIM ua uefi IIoAaroIUI4M BI4HToM. llnacrkrHa r{erbrpbM,rl Br,rHTaMr,r Kpe-
ll{nacb K Bblcryrly, n, o6NIaua,q pe3l4HoByro ynnoTHI4TeJIbHyro ilpoKJralKy, o6ec-
[er{I4Bara repMerl43allHro rpy6rt. Or oceBoro nepeMelrleHrl.f, KacceTa yAep)KrrBa-
nacb 3aKpeIII4TerbHbIM BLIHToM. Ha [poTr4Borroroxnofr cTopoHe rpy6rr, Ha ee
Soxoeofi creuxe 6rrlr ycraHoBJreH MaHoMerp.

MarepnaxoM Arfl I43roroBJIeHI4fl MoAeJIbHbrx o6pasqoB cnyx(r4Jr rraxor-
srtfr ropl43oHr (0-20 cna) rerKorJrl{Hl4croro Bbuuenor{eHHoro rrepHose14a (Bonon-
cxt'tfi pafiou, Tynrcxas oSnacrr), I43 Koropofo nyreM cyxoro rrpocer4BaHr4fl or6n-
pann [orIBeHHbIe arperarbl Spaxqrara l-2 MM. fpanynoMeTpr{.recxqft cocraB w
HeKoropble Apyrlre xapaKTepl4crr4Krt uorrBbr rrpr4BeleHbr n ra6l. l. HaeecKr4 Bo3-
AyruHo-cyxofr ilorIBbI (Opa*tlwn I-2 naru) uaccoft 7,43 r noMerrlarrrcb B MeraJrnr4-
qecKl4e 6rorcu vr 3a 12-16 qacoB Ao Harlara 3Kcnepr4MeHTa cMar{zB€urg noAofi.
BlaxHocrb HaBecoK IoBoAIrnI4 Ao 24% (or nlaccbr Bo3AyruHo-cyxofi uovnrr), rrro
coorBercrByer 55% or Ka[I4rurrpuofi BnaroeMKocrl4, SKcnepHMeHT€urbHo o11pe-
AexeHHofi An,fl Spaxquw 1-2 MM AaHnofi ror{Bbr.

Tadnuu a 1 . QwI4r{ecKI,Ie n SnsI4Ko-xHMI4r{ecKr4e ceoficrBa rraxorHoro ropr43oHTa
rI ep Ho3 e n'l a (An aJrrl3br S ns u r<o -xI4MI4rIe c KI4x ce o fi crn H rp aHynoM erp r4rrec Koro

cocraBa noqBbl BbIrIoJlHeHbI s Auanl4Tl4r{ecrcofr HHcTpyMeHTanrHofr na6opar opr4vr
OIIBCHHOfO I4HCTI{ uu. B.B. ,IlorcyqaeBa

CogepNaHne
oB*,

%
PHH:c, PHxcr

vvo,rn(orcn)/l 00 r ro.{ebr,**
o/o ot cyMMbr ooueHusrx ocHosaHr4fi

luacruq
<0,01 vtr,

%
579 6,53 5.s 8

Cat- Mg'* Na* K-
30.4
87,0

3"s8
r0,2

cneAbr
0.97
2,8

50,9

OB* - MaccoBefl ,fo,rs opraHr4qecKoro BeulecrBa, no -aprny;
no LLIolleu6eprepy.

x* - o6naeHHbre ocHoBaHHt.

HenocpeAcTBeHHo nepeA 3Kcnepr4MeHToM yBna)KHeHHyro HaBecKy rroq-
BbI nepeMeIIrI4BaJlH Ha rll4cre [epfaMWHa v 1envnvr Ha rprr npu6tw3r4TenbHo paB-
HbIe qacrl4. He6onuuI4MH tIopuI4,{MI4 [epBylo v BTopyro qacru nepeHo evrrrv B
Kaccery c BrIoxeHHbI\,I B Hee AepeB.flHHbrM BKnaAbrrrreM llraHofr s 30 MM, pa3paB-
HI4BULIII4 14 KAX.{YrO qACTb OTAEIIbHO YINOTH LTIKI ICPCB,flHHbIM CTCPXHCM KBAAPAT-
Hofo ceqeHl'I.fl' rIJorHo 5eg 3a3opoB BXoAI4BITII{M B Kaccery. lIocJIe saKJr aIKr4 BTo-
poil qacrl4 o6pasua Ha Kaccery craBwrrw HaAcraBKy raKofo )Ke cer{eHr,Lfl, rrro vr
KacceTa' 14 [epeHocII-lII B Hee OcTaBluyroct qacTb IOTIBrI. Karc 14 B IIepBbrX AByX
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cnyr{aflx, Marepwar B HaAcraBKe pa3paBHr4BaJIC,fl rro AHy r4 3areM B Hee BcraBJrrJr-
cfl, KBaAparHbIfi AepeBtHHbIfi crep)r(eHb, rro Bbrcore paBHbrfr HaAcraBKe. 3arena
Kaccery c HaAcraBxofi w crepxHeM noMerrlultrr4 B sraHrosoft npecc kr Bparqanr4
BI4Hr Ao ynopa. Tarcull o6pasoM, floBepxHocrr o6pa3ua noqBbr rrpr4BoAr4nr4 Bpo-
BeHb c o6pesoM Kaccerbl, a ero cpeAHrcro rrJrorHocrb AoBolr4nrr Ao 1,3 r/cna3.

Kaccera c o6pa:uonr ror{Bbr uoMeulaJracb B rrpoeM B cTeHKe rpy6u vr

TaM SIar<cupoBaJracb 3aKpe[nreJrbHbrM Br4HToM, rrro r4cKrroq€uo ee [poAonbHoe
IIepeMeIrIeHI4e B npoqecce 3Kcrpy3ttw o6pa3rla r43 Kaccerbr rroAarour4M Br4HToM
BO BpeM.rr orrbrTa.

llp e4n apl4 TerIbH o n oA 6vtp arut crerre Hb orKp brr r4fl Brry eKHo ro r4 Bbr rryc K-
Horo BeHTuJIefi c reM, .{ro6rt o6ecne.{r4Barb cpeAHrcro cKopocrb rroToKa n rpy6e
paBHyro 0,98-1,10 lr^lc w rocro.flHHyro Arrfl Kalr(Aofi cepvzr orrbrroB Berr4r{r4Hy rr4A-
pocTarl4r{ecKofo AaBJIeHr.{.fl B [vana3oHe AaBneHr4,fl or 0 Ao 1,5 6ap c [raroM B

0,25 6ap.

PacxoA BoAbI I43Mep-flJIc-[ c noMorubro BoroMepHoro c.{errrr4Ka r4 BI{Aeo-
KaMepbI. Tarc KaK cKopocrb pa3MbrBa [or{Bbr 3aBr{cr4T or reMrreparypbr BoAbr [Ia-
pI4oHoB, EyruyeBa 14 Ap., 20141, ro B npoAoJr)KeHr4e orrbrra ee uoAAeplr(r{Banr4 B

y3KoM Ar4arra3oHe ( I9-23"C).
lloc:re rycKa BoAbI no Mepe pa3MbrBa roqBy nocrerreHHo BbrAaBnvBaJrLr

u3 Kaccerbl, c reM pacqerona, uro6bl rloBepxHocrb [or{Bbl HaxoAI4JIacb Ha ypoBHe
rHa rpy6rr s rerreHr{e Bcefo orrbrra.

Onstr nPoAolx(axc.fl B Ter{eHVe .q'aea rn6o Ao llonHoro pasMbrBa o6pas-
ua. B ilepBoM cnyqae ocrarKl4 o6pasqa I43BneKaJrvr kr3 Kaccerbr 14 Bbrcyur,rBturr,r Ao
Bo3AylUHo-cyxoro cocroflHu-fi I{ B3BeIuvBaJrLt. Irlnreucl4BHocrb pa3MbrBa BbIr{Hc-
J.fl:rv KaK rracrHoe or Aeneut4fl Maccbl cntltrofi [orrBbr Ha BpeMf, pa3MbIBa 14 11pH-
Borl{ru K IrJlotuarl'{! pannofi 1 u'. B KaxAoM Ar,rarra3oHe rrrApocTarr4r{ecKoro
raBr e H r4fl orrbrrbr rrp o B oA r4rrltcb n 4 - 8 - xp aru o fr noBTopHocrr4.

O6cyxAeHHe pe3yJr braroB
Pesylrrarbl orIbIToB, iloABeprHyrbrx crartrcrlr.{ecroft o6pa6orKe, 11po-

AeMoHcTpI4poBarIl locToBepHyro 3aKoHoMepHyFo cBfl3b Melr(.qy Benr4.rraHOfr rr,rA-
pocTaTr4rlecKofo JaBJeHU,q. OKa3brBaeMofo BOAHbIM TIOTOKOM Ha JIe|KOfJIWHU_
crrril qepHo3eM, tr rrHreHcirBHocrbro pa3MbrBa rror{Bbr $a6n.2).

Ta6nnua HureucrrBHocrb pa3MbrBa r{epHo3eMa npu pa3nr4r{HoM
J a'rHqecK lM AaBneHI','rl BOIHO|O nOTOKa

ffn..,
6ap

n,

IIIT.

\{-r1.

[\1-C
s,

rlu2'c
Cv,
%

m)

rlrrr2'c
Mn-Mn*1,

rhu?'c
0

0.25

0,50
0,7 5

1,00

1,25
1,50

/l
'-i

5

5

8

5

5

4

tt\T t.-'

10.1

10.1
2.96
i.73
1.3 5

1.16

6,54
6,59
1,09
1.85

0"73

0.33
0.54

15,8
1- -1

10,5

62,6
42,0
24,3
46,7

a -iFl

2,95
0,49
0,65
0,32
0,1 5

0,27

21,4
9,7 4
7,45
r,23
0,37
0,20

H_ru7poCTaTIIqeCKoe,]aB.leHI{eBoIHofono'oxa;
cTH pa3MbIBa noqBbl: s - cpe-lHee KBa-lpaTlrL{ecKoe oTKr'roHeHUe; Cv - xoesQurIHeHT Bap1Ar\kru; m -orun6xn cpeAHHX gHa'teuttfi .\[,\[,,-.\'{,, 7 - rr3MeHeHHr guaqeHufi Mnpnyuinr"annr4 3Haqerrufi Hua
0,25 6ap; n - KorrHqecrBo ii3\tepeHr.il"i.
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Marcct{naarbHafl I'IHTeHcLIBHocrb pasMbr sa 41,5 rlw(.c oTMerreHa rrprr oT-c\-TcrBlIII rllJpocrarl{qecKoro xaBneHl4.fl. llpu ero yBe lrr4.ueHvr1r rrHTeHcr4BHocTb
pa3\IbIBa rlor{Bbl \'\IeHblllaerc.[, IIpr4qeM cKopocrb yMeHbrrIeHr,I fl na;1aer IIO Mepepocra rll'lpocrarllrlecKoro xaBreHn.fl. Tarc, npu Bo3pacraHr4u rr4rpocrarl4r{ecKoro
JaB-reHIrr (I{) or 0 :o 0,25 6ap wnreHcl4BHocrb pa3MbrBa rror{Bbr (4 yrureHbrrrr4-Jacb rta 1r'1 r t"'c. a npv,.fo n-o-: pacraHr4r4 or 1,25 lo 1,5 6ap oHa yMeHbrur4-racb Bcero JUIUb ua 0'20 r'iv''c. Heluuefruan 3aBrrcrrnocrb MelKAy I u H orrr4cbr-BaeTct 3MtII{pL{rIecKIIU \-paBHeHueM :

I : 4I,5 s-2'tst 11

(1)
cle4onarerbHo. MelKAy,HTeHcI4BHocrbro p€t3MbIBa [orrBbl I,I fl4Apocra-

TI4qecKZM IaBneHI4eNl, oKa3bIBaeMbIM BOAHbIM rIoToKoM Ha lroqBy, cyqecTByeT
o6parua'a 3KcrIoHeHuuaJ bHafl 3aBr4cr4MocTb. o AocroBepHocTr4 arofr 3aBZcr4Mo-crl4 cBl4AererbcrByer ror Sarr' r{To rcooSSzIII4eHr rerepMLrHarrr4r4 Mexry I vt HpaBeH 0,93' B rpa0nvecrcou u:o6paxeHl4n (puc. 2) eta 3aBr4cr,rMocrb npercraB-
rleHa rcpnnofi nuuuefi. HeconaHeHHo, r{To Bce Tor{KI4 Ha pr4cyHKe rrprIHaAJre)KaT
oAuofr 3KcIroHeHIII4anrHofi 3aBuctrMocrrr, TaK KaK 5 ro.rerc oTKJroH.flIorc.fl or JIr4-HLrv He 6olrure, r{eM Ha Benl4r{zHy cpeAHero KBa4paTr,IqecKofo .TKJI.H eHprfl(taffi.2).
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Puc ' 2' 3aeucl'{\IocTb IIHT.HcI4BHocrl4 pa3MbrBa Iror{Bbr or fr4ApocraTr4r{ecKoro
IaBJTeHI4T BOAHOfO IIOTOKa.

CyqecrBoBaHlle :rofi 3aBI4cI4MocTr4 MoxHo o6r,qcHzm nos4efrcrBr4eM
Ha [or{By rpex pa3JIIqHbIX cllr: B3aI4MHoro npI4T.[)KeHr4 fl vacTkrq nor{Brr (n oc-
HOBHOM 3TO CI{mr Bas-JeP-Baarbca), pacr<rrr4lkrBaforrlefo AaBneHr4fl roqneuuofr
BJTa|I'I 14 fl4ApocrarllqecKofo traBneHl4.q. Cnlrt B3aI,IMHofo rIprITt)I(eHkrl_ rracrl4u
[oqBbr o6,ssaurr cBorr\r [porrcxoxreHr4eM 3Heprr4r.r B3aI4MHoro rrpr4T.f,)KeHr4fl Mo-rleKyx' 3ra 3HeprIIt c\'\IlIIIp'eTct B pe3yxbraTe crroxeH vn cvrr oppreHTarlr4oHHo-ro' I4HAyKuIroHHoro II JllcllepcHoHHoro B3allMoAeficreu.f, MoJreKyn (o6rrvno r4xo6'se[wH'f,roT IIor Ha3BaHIIe\I "cr.rrbr Bau-Aep-Banrca"). Beru.{uHa 3THX cr4lr Ha-
XOTI4TCfl N O6PATHOI"I 3ABIICII\{OCTI{ OT PACCTO'dHKIfl ME)I(AY MONCKY IIAMLI. B UO'I-Bax oHo ollpereirterct paccTo,[Hl4eM Mexry Kpr4critJr rraMu rJrr4Hr4 crbrx Mr4Hepa-rIoB, r4Mero[rr4MLr rtJac rir Hrrarvro Sopiry.
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ftlpoaraTl4rrecKoe AaBneHI4e BoAHoro IIoroKa Mo)KeT BrrkrflTb Ha pac-
croflHl4e MexAy KpI4CTaTIJIaMIT |JII4HTTCTbIX MI{HepruoB, TaK KaK OHO, XOT.[ 14 Ire-
penaerc,fl qepe3 BoAHbIe ITJIeHKI4, HO 3TO rrpor4cxoAtrT oqeHb MeAneHHO [OCrafroB,
20131. B pesyrlbrare 3roro r{acrl4ubl BHeIIIHeTo crro-fl pa3MbrBaenaofi roqBbr np'-
xl4MaroTc.fl K r{acrl4uaM cneAYrouero cJlofl, BbI3bIBa.[ y[norHeHl4e fIOrIBbI, BCneA-
crBl4e r{ero Kprrcrarrbl rrI4HI4crbIX Mr4HepaJroB c6lnNarorcr vr paclonafarorc.fl
[apaxneJlbHo Apyr Apyry. 3ro [pI4BorI{r K yBennqeHr4ro qr4cJra ror{eK KoHTaKTa
MeXAy HLII{I4 11, cIe.fOBaTeJIbHO, K yCI4neHI4IO vIX B3ALIMHOTO IIpI,ITfl)K eHVfl (nrr-
3BaHHoro cI4JIaMn B an-.lep-B aanrca), [pe[,flTcrByrorrlero BbrHocy qacrr4u flor{Bhr
BOAHbIM TTOTOKOM.

Bo erax(Hblx [or{Bax cHJIaM B3aI4MHoro rrpr4Tr)KeHr4,fl Kpr4cranJroB fJrr4-
HI4CTbIX MI4HepanoB [pOrI4BOCTOI4T pacKnr{Hr4Baroqee AaBneHr,re BoAHbrx rrJreHoK,
floKpblBaroulux I4x IIoBepxHocTb. Ono Bo3HI4Kaer 6nafoAapr roMy, qro B 3Tr4x
[reHKax HaxoA,flTct HoHbI (n florlBax o6rt.{Ho [pe4craBrreHHbre KarI4oH aw),
Sopnanpyroql4e allQQy:urtfr cnoir.3rn Karr4oHbr rkrrparvrpyrorcr, ro ecrb c
oonrruofr cnrofi [pnTflrllBaror rc ce6e [on.flpHbre MoJreKynbr BoAbr (rax, Hanpr4-
MeP, KaTI4oHbI KaJIvIfl tIpI4Tf^rWBaroT MoIIeKynbI BoAbI c eHepruefi, pannOfi 314
x[N/n'rolr, Harpvrn - 398, BoAopo [a - 1060, Ka-rbUr1fl - 1580, MarHu,fl - 1910,
xerle3a - 4355 w axloMl4Hwn 4640 x[Ninronr) [Poge, 1965]. B ro )r(e BpeM n srvr
KarnoHbl caMI{ c 6o:rrurofi culo fi nputxrl4BaForc.fl K orpr4rlareJrbHo 3aprxeuuofi
rloBepxHocrl4 KpI4CTanJIoB |TII4HI4CTbIX MrrHepaJroB cr4JraMr{ 3rreKTpocrarr4rrecKofo
B3al4MoAeficrsl4 fl 3apnl.oB tlporlrBolloro)KHoro 3HaKa (saxon Kynoua). CornacHo
reopr4r4, p?:nurofr I.A. Ilautay v B.B. [epnwHbrM U9451, MexAy pacKnr,rHr4-
BaroUI4M AaBneHI4eM BOAHbIX TIJIOHOK (PD, trpl4neraroql4x K noBepxHocrrr 3JreK-
Tpl4r{ecKvr 3apfl}KeHHbIX KOTIJIOI4IHbIX r{acrr4u 14 coAep}Karrlr4x r4oHbr ("nporuBor4o-
HbI"), 14 ronlqzHofi 3rl{x BoAHrIX TIJIeHoK (h) cyw.ri"y., o6parna,fl 3KcrroHeHrlr4-
AJIbHA,fl 3ABI4CI4M O CTb :

Pt,: P, e-'l' (2)
B norapra$narauecxoil Sopnre 3Ta 3aBzcr4Mocrb r4MeeT Br4A:

ln P1.,: ln Ps - xh, (3)
rge Ps paBHo P1, npv h : 0; x - Berl4rruua, o6p arHar 4e6aencxofi ronrrlr4He r4oH-
nofr arnaoc$epbl, Koropa fl flBrrflercx Qyuxuuefr BeJrr4rrzHbr oJreKTpzqecKr4x 3apfl_
xoB KaK [oBepxHocrl'I KOJITOI4AHbIX rlacrllq, TaK n nporI4BolIOHOB. 3ra 3aBvrcvt-
MOCTb Ha3brBaerc.[ 3aKOHOM raulay-{epxrnna.

HHrenclrBHocTb pa3MbIBa noqB u rpyHToB 3aBr4cr4T oT coorHorrreHr4.fl
3TIrx [poTI4BoIroJIoxHo HanpaBJleHHbIX cr4Jr (cun B3ar4MHofo rrpurrxeHr4.fl r{acrr4u
flor{Bbl, pacKnl4Hl4BarotUero AaBJIeHIr.f, llorlBeHnofi BJIafI4 u fl4lpocTaTl4r{ecKoro
4aueuu'a). Tarc, IIpu ualofi BerII4qHHe rr4Apocrarr4r{ecKoro AaBJreHr4.[, gefrcr-
Byroqero Ha noBepxHocrb pa3MblBaeMoro o6pasqa rIoqBbI, BeJrr{rrr4Ha pacKJr wHpr-
Balotuero AaBne[ufl BorHbIX rIJTeHoK, coAepx?Iuttx enssysurrfi clofi rr4nparv-
poBaHHbIX KaTI4OHOB. ilpeBblluaeT cHrbl B3ar4MHOfO npzr,f,x eHr4fl rracrHll rOr{BbI.
B pesynbraTe 3Toro r{acTnubl c Sorruofi cxopocrbro oTpbrBaroTc,fl BorHbrM no-
ToKoM or IloBepxHocrll pa3MblBaeMoro o6pasua [orrBbr. O4uaro rpu Bo3pacra-
Hvrr4 rny6nubl BotrHoro rloroKa oH Har{I4Haer oKa3brBarb sce 6onbruee fr4Apocra-
TI4TIeCKOe AaBrleHlle Ha [oBepxHocrb tlor{Bbl, Ha[paBneHHOe TIpOTHBOTIOJIOXHO
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pacKnl4HuBaroqeMy AaBxeHZro. ElaroAap,fl ToMy, rrro rr4ApocTaTr4rrecKoe AaBne_
Hue, xor'q H [epexaerc,fl rrny6r [or{Bbl rrepe3 ToHKyro [neHKy BoAbr, a4cop6npo-
nauuoil Ha KpI4craJIrIax rJII{HI4crbIX Mr4Hep€uoB, Ho or{eHb MeAneHHo. Vserkr.{e-
HI4e fllApocrarl4qecKofo AaBneHI4.f, rroroKa BCe recHee nprr)KzMaer fJrHHr4CTbreqacruubl. pac[oro)KeHHble Ha [oBepxHocrr{ o6pasua rror{Bbr, K Hr4xenexaqeMy
cJroro [orrBbr. B pe:yrbrare 3Toro paccrofHr4e MexAy Hr4MrI yMeHbIu aercq, crlJrhr
Lrx B3ar4MHoro npl4T-fl)KeHufl. (cunrr BaH-Aep-Baanrca) Bo3pacraror, rrro 14 npr{Bo-
ArlT K CHI4XeHIrlo cKopocTl4 pa3MbrBa]Hkrfl rorrBbl BoAHbrM noToKOM.

3acnyxl4BaeT AaxbHefrurero r4ccneAo BaHufl ror SarcT, qro 3aBr4cr4MocTb
MC)KAY |I4APOCTATUqCCKI{M AABIIEHI4EM" OKA3bIBAEMbIM BONHbIM IIOTOKOM HA IIO.
BepxHocrb pasMblBaeMoro o6pasqa nor{Bbl, w I4HTeHcr4BHocrbro ero pa3MbrBa
olll4cblBaerc'fl Qynrcuuefi roro xe rl4rla (ro ecrb o6paruofi grccnoHeHukranrnofi),
tITo w 3aKoH [epxrr'rHa-Ias traY, Koropblfi ycranaBJrr4Baer 3aBr4cuMocTb MexAy
pacKnIrHI{BarouI4M raBrIeHI4eM BorHbrx rrJreHoK (npunera}oulr4x K rroBepxHocrr4
3lreKTpr4r{ecKr4 3ap,flxeHHbrx Koxrror4lHbrx r{acTr4U 14 CoAepxaqr4x npoTr{BonoHrr)
14 Tonruuruoit 3Tr4x BorHbrx rrrreHoK.

3an"nrcqeHI,Ie
Pas^'{rre o6pasqoB JIerKorJrI4HI4cToro r{epHo3eMa BoAHbrM noroKoM rrp'

Bo3pacra[\rlt fl4ApocTarl4rrecKofo AaBneHr{fl or 0 lo 0,75 6ap pe3Ko naAaer c
47,5 [o 2,96 rltt2'c, cocraBrl.f,-r, B cperHeM, 51,4 ,)*t ; u^;--ito" Aa*HefirrreM
yBenl4r{eHrdll fI4ApOCTarI4r{ecKofo AaBneHr4.[ (nnloTb 4O 1,5 6up) cKopocrb pa3-
MbrBa TaKXe 3aMenJTfleTc,fl, HO B 3TOM AI4a[a3OHe fI4ApOCTaTI,IqecKofo AaBneHI4'
fpaArIeHT yMeHbIUeHI4.[ CKOpOCTI4 pa3MbrBa cocraBrrrer, B CpeAHeM, Bcefo rrr4rrrb
2,4 rlrrt2.c.6ap.

vuegrureHl4e cKopocrl4 pa3MbIBa flBrrfleTcfl cneAcrBr4eM ynnoTH e'r4fl,
IIOr{BbI' BbI3BaHHOfO TeM, r{TO fI4ApoCTaTI4qeCKOe AaBneHI4e OqeHb MeIneHHO IIe-
peAaerct qepes au00ysHblfr clofr BoAbI, pacnonoxenurrfr MexAy qacrr4rl aMvr
|JII{HI4CrbIX MI4HepaJToB, I4Merour4x rrracrrrHqaryro $op,ry. B pe3ynbrare 3Tofo
yIInoTHeHLt'., r{acTI4IIaMII |III4HI4CTbIX MI4HepaxOB, pac[OIOXeHHbIe Ha IOBSpXHO-
cTI4 o6pasqa pa3MblBaen'rofi ror{Bbl, c6ruNarorct c qacrr4ll aMtr Hr4xeJlexauefo
crlo-fl Lr rrpkrrflfr4Balorc,fl K Hr4M C:Z^naMr4 BaH-rep-BaanbQa) rrro B r4Tofe (necnaorpx
Ha HaJII4r{He pacKxl4Hl4Baroqefo IaBneHI4.f, rOr{BeHHOfi Uaru) cHr4)r(aer I4HTeH-
CI4BHOCTb PA3MbI BAHI4fl. IIOI{BbI BOTHbIM IOTO KOM.

MeN4y I4HTeHcI4BHocrbro pa3MbIBa [orrBbr (D v rr4ApocraTr,rqecKr4M AaB-
JTeHI'{eM (n, oKa3bIBaeMbIM BOAHbIM IIoToKoM Ha [OrIBy, cyqecTByeT O6palrar
3KcfIoHeHIII4uLlIbHatr 3aBl4cr4Mocrb (I : 4I,5 e-2'7s7 

H), 
aHanorr4 lIHafl 3aKoHy JIan-

aay-{ep nrkrHa.
llonyveHHble pe3ynbrarbl LIMeloT 6o*uroe ilpr4KnaAHoe 3Har{eHr.re, TaK

KaK AoKa3bIBatoT, rITO 3aBI4CI4MOCTb I4HTOHCIIBHoCTI4 pa3MbIBa CB.[3HbrX fpyHTOBor rllApocrarl4qecKoro traBreHl{fl HeoSxo,u4Mo yr{I4TblBarb rrpvr oilpeAe rrelur4
Hepa3MblBarotuefr nop}rarllBHori cnopocrll [prr 3Har{HTeJrbHbrx rny6raHax BoAHo-
fO IIOTOKA B KAHAIAX II P\'CJAX CCTCCTBEHHbIX BONOTOKOB.

82



JIUTEPAT]/PA
Bypnau H.A. O Ha'{axruofr cKopocrl4 roHHoro BJrer{eHra,r llMercopono-

rvn u rrl4polorr1n. 1946. Jtls 6. C. 51-57 .

fepneuu E.B.' rauday r f. Teoprax ycrofiur4Bocrr{ cr,rJrbHo sap,f,xeHHbrx
sorefr 14 clrvnaHr4fl cI'IrbHo 3ap,{x(eHHbIX qacrl4q B pacrBopax orreKTpoJII4ToB ll
xypnan 3Kcnepl4MeHra-lruofi 14 reoperr4r{ecKo rt $uswrcu. 1945. T. 15. BHu. 11.
c.660-672.

fapttouoe I-.A., Eywyeea O.f., fo1pononbcKefl H.f., KuprcxltHe g.IT.,
Kpacuoe C.Q., "rltnnluu r.Q. Btu,flHl4e TeMneparypbr BoAbr 14 BJra)KHocrr{ flor{Bbr
Ha 3poAl4pyeMocrb odpasuoB r{epHo3eMa (nno4e,ururrfi ourrr) ll lIo\soBeneHr4e.
2014. i\lb 7. C. 890-896.

Mat;xaeeee H.trI. Pyclo peKI4 14 3po3r4,f, B ee 6accefiue. M.: klzn-so AH
CCCP, 1955. 353 c.

Ocunoe B. I'1. Oltgnxo-xr{Mr4r{ecKa.f, reoplr.fl e$Sexu{BHbrx
B rpyHra;x ', fpvirroBe.feHrre.20l3. j\. 2. C.3_34.

Pode A.A. Ocuonbl yr{eH:afl o rrorrBeHnofi erare. T. l. f.: fz4poMeTeo-
r43Aar, 1965 . 663 c.

M.M. LfeaHoe, B.H. fo.[ocog
Mocrcoecrcuil l-oct'dapcmleHHutti Vuulepcumem uM. M.B. fouuocoea

OIIbIT' C OB PE MEHHbIE IIPOETEMbI PI IIEPCIIEKTLIBbI
ucflorb3oB AHvrfl 137cS B TICCTEAoB Alnv;flx Spo3rroHHo-

AKKI/MI/Tfl TI,IBHbIX IIPOUE C C OB 
-

Paruon3ororl t"c. 
.flBJlf,erc r orHrrM r43 ocHoBHbrx paAr4oaKTr4BHbrx 3a-

fpt3Hl4Telefi, rocTyIIaBIuI4X Ha 3eMHyro noBepxHocTb B pe3ynbTaTe Hcrr rtrauwit
'flAepHoro opylKvrfl B arnaoc$epe I4 rIoI geldrefr Bo Bropofi noloBr4He XX BeKa, a
TaKXe avapvi'r na o6leKrax aroMHofi uponabrrrrreHHocrrl fl'Ispasnr v rp., 1994;
Davis, 1963; Longmore 1982; Ritchie, McHenry,Igg0; Develf et al. , 1OSS1,r4Mer
I4CKJIFOT{I4TeIbHo TexHofeHHoe [por4cxo)r(AeHr4e, OH OAHOBpeMeHHO r4clronb3yerc,fi
B Kar{ecTBe Tpaccepa [prl I43yrIeHI4I4 TeMrroB spo3r4oHHO-aKKyMyx.[THBHbrx IIpo-
IIeccoB Lr rrcyr9aerct KaK 3arp,fl3Hl.ITeJrb, Koropbrfi nepepacnpeAeJrrercfl B npeAe-
nax cyu pr, frpevMyrrlecrB e HHo, 6raro4ap.{ np oueccaM eoAHo fi 3po3r4r4.

flpnnreHeHr{e t"C, 
B KarrecrBe rpaccepa

cnoco6HocTb K arcop6 uvrr Lr 3aMerr{eH'Fo rTleJror{Hbrx MeriurrroB renaror
l']tt or{eHb yao6nll\'I rrt ncrorb3oBaHr4.f, B KarrecrBe "pagttoar(rr4BHofr MerKr4,,
[Ooxr'rn u AP. 20II: Tamurg,-1964; Cremers et al., l98g; He, Walling, 1996].
fraeHrrMl4 ocodeugocrtMll t"cr, 

o6ycnaBrrr4Barour4Mr4 ero [pr4MeHeHr,re B Kaqe-
crBe rpaccepa 'rB'r-qForc.fl: 6rrcrpat rocre BbIrIaIeHur r43 arMoc6eprr u yctoituu-
Bafl copSqux \rrrHepalbHbrMr{ qacTr4ualrlr (n oco6euHocrr,r rJrr{Hr4crrrnrz); orHo-

* 
Bltno.,tueHo IIo rl-laH\ HllP tf3) ua1'uHo-rrcc.rreroBareJ,rbcKoft na6opaTopr.{r4 3po3r4n noqB 14 pycnoBbrx

ilpoqeccoB HM' H'l L \ laxxaeeeea \ffV uI'IeHu M.B. ,rlonaouocoBa H rpoeKra POOZ J\b l g-55-50002

Harrp.fl)Keuuir
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