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C l8.1aD COI,l&D8 BC8X aeoOXtADJIX JC.IOBd .UJI 8pOB8.l8D8 

I 1&00pa!Op88 aJep .. x lpOd.l81 MtJJXO•dBO.IOra•ecxax 8CC.Itl0Ba• 

ad llp8lBI.u..r&8!C8 Bll18CD llpO!ORJUrll IIJ"'OK C .B&piQJUOI IBIJ-
1 

rael or IOO xo 600 laa • caell&.liBO oOopJxoaaaaoe axcaepDtR~ 

••-&.aaR•••cKOe ••••••aae, pac•o.ao .. Doe aa .lBJXMttpoJol Geto~~ol\ 
t.reael .aeaoro KJII.I& xopayca caxpoouorpeu.. OdllU cxea •••o- I 

A& a,qxa • pacao.ao••••• ••••••••• aoxaaaua aa pac.I. 
3xcaepauearaA•ao•RJBHB'Iecsoe uo•••eBKe B&aa.aer • ce41 

••rape.xo.aars. KaMB&ra •1• ~~·~•a•e•a Jt.IS ycraaoaxa poraua
•••oro .raraBa aa aporoaao• -.rqEe, a raxze peurreaoacxoro,Dera
poaouore, tt.leJaaoooro a Jtoaonpa'lecxoro ooopyJtoBuas. B 
KOD.IIKC ,l08-IJ81fiCUX llp86ttp01 JXOA.II 808BI&IUIOBD8 DJ18pll 

,ua •oa8tOpllpOI&D8 IIJ'IIC& 8 CJ18rD KpBIIIX i)Jarra, DO)lBBDIII 
CqntU.I8UODIII C1f8RD a.IJIJC ,....,.. .UJI OIIJ8.JtU8U8 pa•ua-

801 aJBCDOC%8 Btr.IIIIIBBOI ,lCISII I UICUC%8, 80pa.liBOI IIJO!OB-o 

BIJQ' Bf'IKJ • aaqp tapqea, anou.uw• ;ua afco.~naol xuad

posa aper-ore Q11D. IHR1'& ·~ apeAU~aa•en J..U .,au 

•eparopa; 1 ad apeAU.aaranca paa;ectat• 1ce apaelepli.ptracr

pap,_.. ae~a~aaa .a••-rp•••c:~d &JIII&p&IJPII. 1teuat1 •r aa-

•••aerca ._. .... ,. A&• .. ~c:~oro oc•otpa BaQJtatea, • KOMI&%& 

• ,.. OJ.aer aepexeaaa ao.a cuatapDI 131.1. 3Kcaepueata.uae-uua••~ 

&08 n•••-· Dill OUU•DI J»XI,l D IJ.&Da JCXOpU8.U 8 •ean,: 
dfti 80.180Cft» 810.1.,0»&80 10 aptu ceaaca OG.IJ'1188D 01 OCD..I.t.-

801 •cu &Op8JC& CD.I.pOJIU,IO'l.POR. 

I•• odecae•e ... paxaa .. e .. DI 61aoaacaocu apa.a-eaepatopa 
J:OJII&R •2• t!'.lt.uerca '' KODt.%11 •x• Cfnouol cruol ro.--ol 

OJtO.IO l .. rpa, a llpOXO.l •W :IUD ABJD UD&t- D lptD ce

uca o6.lf'IUU aepeqa:aaerca 81~JlBDIIOI .PtP•• •• tau,.oro Oetoa 
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ua ae.aea& r••-•• ea.1o 0,5 ••t'p&· lLI• auoepe.actae ... ro •
d.IQeau apa11&-Repaupa sa •••ne• •• .,_ ceuca .-,..,. .... 

a datoual cnae tOBJae• uraarn6pa- ., ... c 1181.1••
aepmlau, t6J&IJIIaD •epacau•ecKJII caetUf • .,. up- ape

to•- •J"'D• ecxo- acrtUIUJI paecenaora ... ,..,_ auae-.rca : 

cau te:re -••ta, r.-e • pell'Bftte qepux Bl8nt.ldctld ape- : 

'foloa ••••an •capne.uoe atltpon • ~ -uuu c anprul ' 
' 

B atCKO.I•&t bB. COOUftftBJiti!St OJI8BD Bt&'UIIaa.M, 11'!0 .,. O.Uo-j 

q&DOI BOr .aa.-ool .1081 300 JU B UIJC&.U QO'fOUOro IIJ'11.1& ,..., 

100 C.,;.· BOtK J&CcenDX Bei%JtOB8B B KIC28 p&CBI.IOZftU apa•a-t 
I .: 

patapa C J'lH.. IC.I&d.leDI I Jt&I(DBOI h'f8BUI B& f&ntp e-;;;.:::. ~'10 i 
CICDBD ID.II 150 Bll!pOBII/C:_.2 t a R OAQ' p&CiOIIJil CMIBJ ROC.It , 

20 ceuco1 ouf.ae ... eu.ae I,~ •• Io' ael~oaoa/ca2, •ro,apuepao, 

1 30 pu •••• .,..~ ...... .l0.8J'C%Dtro JPO.IBI oli.Jf'lau. Ina& 

p&CC .. UilX C: •DU'fOI I n•ue •2• dJAI!f ropu.10 ...... , ftK 

DJ: J'lDitiOBBU ,una t • 1301'08 I deHH JUUHU ~ 10 

• ocaueae aoreu. ~ -uu,~o• aoe.1e apoxoz.t•u• I urpa ___ ,..._ 

COC'f&BB!f 6o.1ee 104 JIU• 

lpotiUJd IJ'IOE C IBtpraul Ot 100 .ll 600 bl IIJIIIIOIU&ft• 

Cl 8UJ1f&fi llp8 . .,...... lllliQ8DOr·e llpftOUero Q'ID I 80 

rue••••• u.u, paaueuaaou aepQ otueu- anuo•· suo 
•••Did .,-.oa aporooa , ... ~ttca a ar.u- •••• a aare• zpu 

atpUJJIHa a p&CC'I-e 8&8.;11 80 Ketpll I &OD&'IJ •1• • lAS. Dl- t 

I 
.IJ'ltD& aeodXO.ID81 U'ldCDBllCft llpOfOBBOrO JIY'ID I MIC!I p&CW., 

.IOUDS auUD llpt,uiO.Ial'&ftt)S U ac• BJft 'f)MUICRGJ!QOBD 11J11~ 
' ., 

D JC1'UO»UJ. Cl& arDDJIX IPoEJC.JJIIUX .IHa C U8Jffl81 12 CMi 
l 

a .us ......... pacc•wu Q~tnnore 11JU1. • ••u:xe BpeJlJC•er- j 
j 

poe caet;JDDt a&JJU•r• 11~ c •o.ael .uuol 26 utpea, O'l~ 

DUI&IDH AO IIUt-... 1 a i-1~ • OfUt p&CJII.1Pe888 apftHBOI'I. 
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paapa6o!UIIIIe • nac!'Pfl£ftPCXO:I..,. Jladop&npa qepax apocs

JtM OUI, apunu&Dt cetol c__,.._ aa.Q,........ wpa.ae

tll c aac-...u• rp&AilOBtoJI •u-aaftoro u.u IV 800 tpcte.t/CII, 
apa a.aeupa•eu•• ~•• .. .,.. odM.ota aoncoa oa.ao 300 ...,. 

Rpabae • ._ JpiiUIH. ue.n ,UD1 20 -. cpe.uu - •o -. a 

pa.ectoa•• •PR c•-- panserca 15 a. OIIRecne CGIIJiftU .. 

at oOIIOft& o.Pore aaro .,_.,. cecaaaan oxuo 0,33 ox • 

•xcaa.tltJIU a.aeapa•ecKU ••••"•• pace..-- ac- au•• 
apotoauoro Kaa&&a coctaa&~er 

w .:: n .J~ R = r·(?>OO)t.. o,o~ ~ ~I 0 I{ ~m 

Btuu uactppnDM .uaa D&APJIIN•••r• tp...,a pauaerca 
1,5 atpa a ace .IDIII pacaouranu u pacc-nnux 2,2 llftp& 

J.Prr ot .QJr& uo ll&llp8U- pacapoc!pU- aaropoaeaoro .,._ 
rouoro IIJU&· 

XOtl DUPJIIU•- QD.IIftl a SB.ISftU -·· IKOBOD'IBIIU 

ao J&CXOJf.J' aae.apotupru, ••• Da.QJIIOa•aMe A)'dnttY c 101 u 
CUOI ,UUOI JINH8:. /1,2/, OJIIU8 mae CBOIC~a& daJlPJIIO.IItDX 

~a.aero1, &&a,....,, KOI4tialeam JHD'It- .u• •epuKU~taol 
a repaen&IWIOI UOCDCHI tCBJCJIPOHKt a run 8tCD.I•U 00.1·-

al atteuuaa -•~ Ollpt.lt.Un u: ••" ..-r•cno ao 
cpu••- c &IUJJIIO&- AJC••--• -- peue erD.1DDie 
)'BURl- I AIJX 881-0 BtplieQaQ.I.,.U aa•cUCY8X. Kle.Ql-

80.1·- tpll&lftll o<biUO B)liDIIIl8HC. apa 1JUCIIOptl&pGH8 IIJUOB 

aapanax 'I&CDJl • do.a••• J&Ccto.IDA • paGoan o~ .,IJLMI& 
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Jt UOdp&Z- / 3/ • iCAa, JCPOKe TOrG 9 •ctD'IBD UCDlt DHt 

EIB811BH8 pauepa, ro I ttO'IU.X, r.te pacn.t&rUtc.t 8pOMIJ:YI011D8 

UOCS,Ueau, JOaBaAUN.ftC& JUIDODRtt•:t.&t .IDIIIt U8ili&OB8 

80.18BHD /If/. 

3n•aueanu ••n•ecaa c:aC'fiJI& llplt&tapyuero apotoaBoro 

a.nJa aaodpuea u. pac .2. BHnexeanl u Baepil yo&opareJ.a apo

roaDII Jll"IIE e aaeprael 660 lan aocJte aue.t.atJIU • 'fOJDIIII(P 

ao.taara.teaeBeM ta.a:.tpe to.aJqUoH oxo.ao 1,5 ••fP& .a;o ••epraa 
I-0 laB ·xap&EitpB:aJetu .,-r .10• 101oroxparaere pacceaau 

V'<et;' • 0,06 • 3,4° /5/ • cptt)UitltB&.Q&n•- pa.pJCOM Boae

peuoro pacaptua ~ ,~> , :it.Oalla xotoporo owptJtt.l8ttca 

Bl BBJUIIU 
R- 1;t 

< -zt;> = _.:!_ f (;(." _ !)'0 (&'> ~ I, %3. «!:' [ ( l<- qt dx "" l, 18 ·10-'] (~-l~/olx :: II.!,~ CH' t'-J ~ tl j )< 1,01 .)( t,ol J 

o R, 1'3 
l 

rJtt cy == 0,92 r/eil - rxe.au:d aee ao.uatueu., :l -"loJJ- I 
uo :rGpKOJIJtel'O .. .n:rpa • r/c;., R, ~ I'/2 r/c~ • It, =13 r;c.2j 
npoder• B IOJlQDJitJe apotuo• c vaeprael 660 lt:J • I-0 las : 
C08fi8TC!BeBBOt /6/ a d<.e'> BII'IBUJitlfCJI 80 cpopKyJle /5/ 

-~ 
d-<.e'-/ = l,%o·lO dJ.. , 

x',o2 

Paa•epa aarop .. zeBBoro RporoBBore ~xa 6JAJT ~paxrepaaoaar•c• 
J8JI1fBBOI ~ R == ~ V < '2.'./ + "Zc?:' :: fl v/ti,~ + 2,1S

7 
:: &, C r.J.I 1 

r .It 2 '~ = 3 ca - pu:ups aepl'IB'IJioro ayua. :Se.r••ua 2 R, =8,3 a 

G•••a. :x .PUeTpJ B&JtYJMoupoBCJ.U. pa•••r II CJt • aoaro111 !J&.U

Topu Bpe!GBGB .. t.IUD'I BC8 C BOtSO.UII 8p8CJpUC!H IUJ1118Bp._ 

BO,l&e .IDU llpO!HBGrG KUU& 1,3,5 • 7 hc.2 88J8BOCI! !UOt 
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•aoopaae••• xcro~aaEa nporoBOI 1 •ecro pacao.1ozeHKa na~eara 

B .acmraoe I:I, a BOJleawe JIB!3H 2u,4n • 6a, noxe~eHHue B roqxax 
apoMezyroqawx aaoo~aal, oOecaeqaaaat coxpaseuae nonHoro uo%o

xa qacrau, saxaarwaae•oro nepeAa».-KB JIBBa&Ma. ~eKTBBHas ~Jia-
aa o~.tacra xaraxraoro BOAS B 1paiHBX ceKuasx KBaApyuon:&uoro !pBD 

.18!8. paBJUletca BpK0JIBIX!8JlltRO f ~!/> = 25 CJI/I{ CB000,U08 OT Do

.aa paccrosaae KtXAY cexuaaKK paBao c = 10 ex, a ~oKycsoe paccroa 
ue f MO~et OHti oueseao 10 ~OPliY.Ie n I 

. - _, = 9, I{ 1. tv; [ ~ e ~~ + c ] 
1 

3.l8Ci ~ = ~~ / fo~ , 
.taaae B ape/ex. pc 

dK 
rp~eBt xarHBtHoro no.aa B 

d2 
•DDJ.Ii C 'laC!aliji B e V • 

~· MaKCKMaA»aoro rp~aeura xaru.raoro DOJIB BOO ape/eM • ~o
xycaoro pac~o•••• f -= 1,8 "erpa .IC»AJ(pyuoJI:&uwe rpaiiJieru o6ec
aeuBaJ>t cpoKycBpOBEJ' uporoaos c aaeprxel ~ ~ 160 M3B • .baaw · 
DpOtOBROrO lt&B&Jf& MOrTl 3&UtHB&t:LCJI DO~,Jie,ltOBateJI:bHIDDl rpyDIIUI. 

OT HeCKOJiiKBX HCtOqBKXOB DXr&KIIt upaqeK )tiS COBKe~eBKS B30dpa

Z8BBI B .iBYX B3&JUIBOJiepueB,PEJ.III:pUX a•ocKOCt•X qJOltYCKpOBKK Kpd<~~~l 
HKe cex~ 'P••~e7a Beocxo~o sauxrHBat• ot~eBaHo ot npouezy
ro.awx cexQJI. Dpa BwGpaaawx ;aapaae%pax 'oxyc•pym.xx JKB3 • 

B&yrpeuue:u: .ltBUHpe Ba&JYMOIIpo:ao,Jla II c• xoacMBUileBt aaxBara 

<& sarop11ozeaox 'I&C'fJlll apoti)UIIJI unallo• pasaaerca 
eo Q t .Ji1 

~ == £ \_g._ e -~"? f) de = f c -e-~&'?) ';;!. E !i? :::. 0, OL( I 

J<et> 
0 

r.ae Q = ..E2. = 1 s -10-1. - :rr.1o:saa aneprypa TpiiDJieta, 
0 ;, bO I 
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ItpaTBOrO Iq~OBOBCltOlO paCCIDII DtpBiliiUiX 'Cf&Cftll & 
rop¥oss:~eM q,l4JI.&rpe, E. = -o, 7 - a~exnBBU ueprypa 

rp1uera. 

IBreHCIBBOC!i fl1t{lt8. 3&!8pMOJCIHIUIX BpO!OBIB C 388pll81 OEO~O 

140 laB R& BWXOAI BpO!OBHOrO KaBaA& MOX8! 6W!'i OU8Btl& 13 BW• 

pazeua 
e-nrr 

n = .J./o . ~ = 3.I<fi .0,065.0,04 = 7,8.108 •petOBOB/Ctlt 
' n.. 8 ? 

I.IB no ;;:: -
3 

:: Z,S~IQ_ =7,8.Io0 llpO!OBOB/CT CeK 
IO ' 

rAe Afo· ~ 3.Ioll .~ IB!8KCKBBOCt• aepB•'CIHOrO nyqxa npotOHOB1 
- h<J' e = 0,065 - ~X!Op y~ea.&meHKJ BB!8BCBBBOC!X nyqxa 

BpO!OHOB B ptiJ~iT&te a~tpHUX B811MOX81CrBxl RpK B&Ke~eKKK 

1 ropuosa•ex ~••rpe. 
TaKaa KHteacaBaocr• upotoasoro uyqxa o6ecueqaBaer cKopocr• 

R&KOB~eBKS AOBW B KaXCIMJMI DK&a Eparra 

n. · ddE 1,6.10-8.60 :;; 7,8.10.6 [0~~'0 ~ 75 paJ/DB 
j I 

r AI d €_ • 10 I8B/c.-2 fl ·• IOD3&UOID8 Uotepa 13 MaKCKa::l. •r-• xpiBOI EParra, 
no = 7,6.106 • UOfBOCf:. RO!)D 11))0!0801 B M8CS'8 Od.IJ'l8DI:1 

I llpl ,lOll 06.1J'f8DS sa O.UX CtaBC, p8BBOI B Cp8.llB8JI 300 p~, 

Bp~ o6~f'•••• e~oro .._.,.~, coc~••~ B •~•• C~J'&• actro 
BICEOB.KO ... 1%• 
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,.c.I. Of ... cxe.a ..,..,,...., apotoa•oro ay•Ka • pacnoRo•esaa 
excaepanTuJ.ao-•••u•eu&oro no•••••u » xopnyce caa
:r.po:u:uoTpoua .I&Oopatopau l.t8JBIIX apeO.te• 01111. 

1:\10' - B&.IJ)'MBU u.aepa JC:Kopate.aa, OII•OtUOUDOI II&CU.Kit . 

P- Blalit.ltRRWI npoToHBd UJ'lO& e aaeprael 660 f4aa. 
IKJI - araatau KIUPJIIOJtJ»II&I •••• .ua to&Jcapoau ntp
••••oro BJ'IU.t 1~ - !UpM081u.fl IOJlllDta.leBOBHI cjJUJ.Q1 

0~ • OtKIOI&».-1 Mbta&!, K - KOAAaM&TOpM, ~T-BaKJYM&MI 
!paie!e Jdt;JDJt • K&l'UKTDI ifo&.JCapJUIU&e .IJUl3L! 1lp0'1'0ltllOrO 

&U&.Ia, 311 - KU'IJtYI BO])Ota, .F.A- l':03aMeTJ)It.teC~tU all110.pa-. 

tJPa, PI - potauoBIUII tr.~&TaB, U4> - tOUan.p ~pa.Aea. 

•r•- &OMI&ta All oO•J•••aa ...-ea~a, 
•2• - xoMaata apaqa-on~lropa, 
13• • &0 .. &!& lAI Me~aq&lCIOtO OCMOtp& D&~IBt~ 

•4• - caaatapKMI yae.a. 

P1c.2. J&»a.a~earH&I oaraqecKaa uxewa woxrcapJD•ero apotoHHoro 
K8.HU&. 

1:ii:.Y - aaxyJIUtu JC&~~epa JC&opaTtAa, ~tttn - II&J"axnu 
x.a~ynoA~aas ~••sa All .. &ytapoaxa uepaa•aoro ayq&& 
apn•oa, !t- HPD•••• ae.aun.aeao1d ta.at.-rp, 
~ - cpeABeKB&Ap&r~aot uouepeqwoe pacm~pewae 

apttoaaoro nJ•sa, 1 - toKJCBot pacctoaaat ot~e~•aol 
JJaRIM, 1,3,5 • 7 uep••-• ••- apouuoro raaa, 
2D14a • 6a - aoa .... ••••• apeJOaaoro &aa&Ja. 
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