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oE IIIAfl XAPAKTE pl4 cTI,t KA pAFOTbl
Arrya'rsuocrs TeMbr Ar{cceprauur. Arrva.rbHOcrb,reN4br,.rcceprauilrJ

o6yc'roe'reHa re^4' LIro B Hacrotqee BpeMr orcyrcrByer Mero.lfiKa pacqer aycunvfl B
ype3e npu eu6opKe 3ar(aAHoro paBHoKpbrnoro HeBoAa. Or ycnnn B ype3e 3aBucrr
lapaMerpbl HeBoAoBu6opouustx MarrJt4H u MexaHV 3MoB.

3Hau ne 3HarJeH LIf, MaKcrj M aJr bH ofo y cn nlln tt 03 Bor trT:

- n:Sextars Heuenecoo6pa:uoro 3aBbIlreHh, MoulHOcrrJ HeBoAoBbr6opo.{Hsrx
MCXAHI,l3MOB:

- coKpaTr.tTb pacxojl -ronrr,tBa:

- cHt43t1Tb cTOH MOCTb MexaHr.t3 a\nu.
creneHs pa:pa6oraHHocr,r TeMbr HccJreAoBaH,ufl. B Hac.[oru]ee BpeM,

orcyrcrByer Meronr4Ka pacqera ycnnufl B ype3e npv ssr60prce 3aKftAHOfO
paBHoKpbrnofo HeBOAa 3arcnAslrv HeBo.qaM nocBruleHbr Tpy.[bI EapaHoea a,4.
(1933, 1935, 1936, r945, r960, 1969. rg70), BapaHoaa to.B. (r985), Berosofi A.M.
til954). Eopracoea H.14. (1961), Beperaua E.II. (1950, l96g). BuHorpa4oea H.H.
(1975)^ Bor'iHn rcauuc-MwpcKoro B.H. ( 1950. l969, 19g2. 19g3, l9g5).
l-Helosa A.A. (2010). fleuncosa Jl.L4. ( l98j ). KapneHrco B.n. ( 1990).
JlyrcaLuoaa B.H. (1972). .ilynuu 8.14. ( l9g0). MensHLrrcosa B,lJ. ( 19g2. l99l ).
llersHHrcoea K'A' (2012). HeAocryna A.A. (2013. 2015. 2016). Herpaura 14J4.
(1952). Hoeoinrlnoea E.fI. (2011. 2012). po:eHurreilua M,M. (1000. 2009. 20ll).
1-op6aHa C.C. (1952, '969),Trcrcrresa Lj.U. (1966), Oprr:uaHa A.I (1969),
llypynoea B.H. ( r 982, 20 r l, 2012). Taxxe hMeerc, r.JHocrpaHHa, HayqHa,
nuTepaTypa, IocBrtueHHa, 3aKr4AHbrM HeBOAaM.

(e'rs u 3anauu pa6orst' I-{ers AtJcceprau Llu - pa3pa6orrca MeroArdKr.{ pacqera
y.urL4r B ype3e npu asl6opKe 3at(uAHofo paBHoKpbrtroro HeBona B KBa3r.{crarr.recrcofr
nrf, CTaHO BKe 3a,{aLI 14.

Anq rocrlllKeHllt nocraB-rreuHot"i ue,rlr He.6xorr.rnlo dsl,ro peuLrrb cnenyrourre
3anaqn"

l) Burno,ru urb aHarn3 xapaKTepficrrlK 3AKr{.qHblx HeBoloB:
2 ) OSocuoBarb xapaKTep14cr'K' nroile,reil 3aKr,tiiHbrx HeBo^toB:

-)



3) [lposecrn 3Kc.'ept4MeHTarbHoe uccrexoBaHr,re c MoAenrMr.j 3aKr4,[Hbrx
HEBOTOB B fI4APOKAHANC;

4) I4zy uurb Brr r.r, H r.{ e ua rco.:$Qu ur.{eHT rr4ApoAr n aM },t qec Kof o
c\ r{rrcra Peiruo,rslca, cnrouJHocrt{ n 4lopn,tsr 3aKr.t_lHoro HeBora
SKCnephMeHTa c MO.4enrMH 3aKrJAHblx HeBOnoB:

5) flo,ry,.rurs rBHyrc 3aBHczMocrb rcorcD0lruuenra lJ.lporhHaM14rjecKofo
conport..lBreHr.ir (,, :.f(Re. Fri. /t. 0):

6) onpeaerr4Tb )/cuilue B ype3e Ipil pyr]Horrr srr6opKe 3aKHlrHoro HeBoAa no
pe3ynbTaTaM 3KCflepr4MeHTa c HaTVpHbtN4 HeBOIOM:

7) ?I'y\url> AuHaMuKy ycunLtt B vpe3e rpil MexaHr43rJpoaaHHon esr6opxe
3aKnAHOfO HeBona no pe3ynbraraM 3KC[ep,MeHTa c HarypHbrM HeBoAoM:

8) Paspa6orarb MeroAr4Ky paceera ycun,,fl B ype3e npu esr.opKe 3aKr4AHofo
l)aB H OKpbrj.Iofo H eBoIa.

HayqHaq HoBH3Ha pa6orsl:

l) flo,ryveua lKcnepilMeHTarbHa, 3aBrcrr\,rocr_b
rHApoAI4 HaM14qecKoro conporH BJ,reH H, cy or Ll4cJta petiuo,r s:tca Re.
orHoueHU s.// L. BepruKanbHoro Bblly BaHufl 0 c,:./(Re . F o. // L, 0).

2) ?rccneplt'r'teHTaJtbHbrN4 nyreN,t toJ,lvrreHa 3aBrJclrvroc.rb v'r,rrtJ, B ype3e
3ilKI4AHofo paBHol(pblJtoro HeBoAa or BpeMeH v npt- MexaHr.r3r4poeaHuol.r srr6oprce;

3) Pa:pa6oraHa MeroAuKa pacqera ycLrnun B ype3e 3aKr.{AHofo paBHoKpbrnoro
H(:BoAa npu au6oprce.

TeoperavecKae vt trpaKTuqecKaq 3HaqHMocrb pa6orsr. pa:pa6oraHuaa
M(lrorlJKa no3BOJll.'lr Ha cranun IlpoeKTr.JpoBaH]rr onpeAenrrb xapaKTepr{crrlK14
3aKhAHblx HeBonoB Ar'q ell6opa onrt4MzulbHbtx 3HaLieHrri cpe,qcrB MexaH r,BaLluI4.

MeroAst l'lccfleAoBaHHq' Anr .locrt{}r(eHtt ueJrt.r ftccepraurl , hcnoJ,rb30BaHbl
cnelyFoulhe Meroirbl:

- lKcttepnveurallHrul

HeBoIoB;

Me'roA cpu:u qecKoro MOfeJtr{poBaHnfl 3aKr.JjlHbtx

coIpoTt4BJ]eHr.,t

no pe3ynbTaTaw

rcor0drraur.reura

cnnouHoctn F11.

er(cflephMeHT C Ha]ypH blM 3AKHAHbJM HCBOIOM B NPOMbICJ'IOBbIX YC,|IOBI,J,RX.



flo,rormeu[q, BbrHoct Mbre Ha 3aullrry:
l) Pe:y'rorarbl 3KcrtepltMeHTa c MoAenrM u 3aKr4ilHbrx paBHor(pbrnbrx HeBoAoB:
2) Pe:yrbrarbr 3r(cnepriMeHTa c 3aKll.qHbrM paBHOr(pbrJ,rbrM HeBOTON,{ BBnclr.JHcKoM 3aruBe npil pyrrHor,j n MexaHh3r.lposaHHc'.i esrdoprce:
3) MeroruKa pacqera ycL1nt4fl B ype3e npl err6opKe 3aKr{.lHofo

HeBOrla.
paBHoKpbtrrofo

creneHs AocroBepHocr, t4 anpo6aunn pe3yJ,rbr.aroB odecne.Jeua
Bocnpoh3BonHMocTbro lKcftepr.tMeHTanbHbtx raHHbrx. nx crarucrr4qecKoryr
o6pa6orrcofi' Pe:y'rsrarbl BHeApeHbr e yvedHurr,-r npouecc florroroercH 6arcanaBDoB
HanpaBneHrr n oAforoexH 3 5. 03.0g fipov br rrreH HOe psr 60,roscrBo.

ocHoeHrte no-[o)I(eHht Al{ccepr aLlt4vt 6sun rrpeAcraBreHbr r.r o6cyN4eHrr Ha
*ou$epeur{r4rx pa3nt4qHoro ypoBHr: r Bcepoc',iicxorz :aoquoir HayLrHo_
,lexHUqecKot"t r..oHdtepeHUnu acflHpaHToB, MoJto_lbtx yqeFfbtx r,J crreUHarhcroB
<<KovIIJ'IeKcHbte hcc'qeroBaHhfl Bo.lHbtx 6rropecypcoB: psrdo,roacr'o. aKBaKynbrypa.
lKo''lorllfl' nepepa6orKa' TKoHOMtJKa u ynpaBneH,e prr6oxo3rr.-{crBeHgol:i orpacnbrc))
(BraaHeocroK' l0l2). Me)l{AyHapo.qHol'i HaylrHo-rexHnqecKoii rcoH$epeHurJh <Hay^.a
t't o6pa:oBaH14e l0l3)) (Mvpn,raucrc. 2013): XI nrezt:lrraporHor.i ual.rHer.i
rcoHQepeH tltttt <<L4nHoBaulJll B HavKe- oSpasoaaHrrr.r rr 6u:rcce - 201.3>> (Kar'rHrlHr pa!
2013); l4-n nrerrcay:oacrcor.i uayur_rofr rcouQepeHqr.rn MarHcrpaHroB, acnfipaHroB,
concrcate'tez u AoKTopaHToB <Hayvuo-TexHrqecKrie pa:pa6orrcr.r s peuleH14r.r
npo6ren'l psr60npoubrcrroBofo $,rora n nonforoBr(r.l Ka-lpoa>> (Ka,r uHuHrpaa 20r3);
nlroil scepoccniicxorTl HayuHo_npaKTHqecxoit rconcpepenuuH <flpupoAssre pecypcbt.
l'JX coBpeMeHHoe cocrotHHe' oxpaHa, npoN4blc,loBoe il TexHIrqecKoe rJcrrorb3oB aHI4e)>
(l-lerponas,roscrc-KavLtarcKr.tr.:i 2014): Xll Me;,n.ly,HapotHoir Hav,lHoii KoHeepeHuLtH
<<LTuHoeatlnu B Ha),Ke. odpa:oeaHfirr lr 6nsHece _ l0 l4)) (Ka,rr.rHilHrpa.f 20ll).
u-tecroil Bcepocc14ircrcor,l HayqHo_npaKTr4LtecKoryr r.ionrlepeHuH u <dlplrpoaHsre
pecypcbl' llX coBpeMeHfJoe cocroflHIe. oxpaHa- |lp()MbrcJroBoe rj rexHhrjecKOe
Hc ftoJ,r b3oBaH rre) ( fl erpona 8.,.1o BC K_ K&M qarc rcn r,i I0 I 5 ): ll I M erx,tyuapo.qHor.r
Ha'yvuoii xoH{epeHqzu <MopcKat rexHuKa u TexHorrorun. Ee:oflacHocrb naopcrcorZ
t4H'\ycrpt4r4>> B paMKax III Mex<AysapoAsoro <Ba,rr'ircrcoro MopcKoro Qopynaa>
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(ceeuoropcrc 2015); l2'r'International worl<shop Methods for the Development andEvaluation of Maritime Technologies (Aberdeen 201 5); V MexnyHapoluori
HayuHoii rcoH$epeHuun <<MopcKat rexH ,l*a rl TexHorofr4lt. Ee:onacHocrb vopcrcor,
LlHAycrpt4t't>> (Ka-'rnHhHrpan 2017),1 Hau,ouzrrsuoir ':ao,rHor'i HayLrHo-rexHnqecrcor.i
rcoHsepenuulr <<[4HHoeau'oHHoe pa3Br4rile psr6Hori orpacn]J B KoHTeKcre
o6ecneqesHl npoAoBonscrseFrHOii 5e:onacHocTrr poccr,il:icrcori oelepaurH>(Bragl'leocror 2017): vl Me>li:tyHapo.irHor.yr HayvHor.i rcoHcpepeHurau <Mopcrcar
TexHrjKa t4 TexHorot_1411. Ee:onacHocrb vr_rpcxrtii t.fH_,lycl-pt.tLt)) R paMF(ax
MexryHapo'qHofo Ba'rruircrofo MopcKoro Qopyrvra (Ka,rrru14H[par, 20 r g).

JIprqusrfi BKraA aBTopa. Coucrarerb nilLrHo ocyuecre tflla:
- oSoc'oeaHI4e crpyKrypbt At4ccepr arr4t4 z aeropesepara t4 HaulrcaHr4e hx

TEKCTA;

_ frJ.raHUpoBaHtle h IlpoBe/leHr.le )KCnep||N4eHTOts:

- ocy'{ecrBreHr{e o5pa50rrcn n 14HTepnperauHLl rroJ,lyqeHHbrx
3KC nepr.lM eHTaJr bH btx AaHHbrx:

- nonroroBt(y rc ny6'rnrc aunn HayqHbrx pe3ynbraroB nHcceprauroHHofo
Lrccre.loBaHt.lr B cl.arbrx. Te3rrcax. MarepHzulax xonrfepc.Hur,rii ,, lp.fleqarHblx
u3JaHnnx;

- npercraBJ'leHl4e HayriHbrx pe3ynbraroB AL{CCepraurloHHOfo t4ccner oBaHr4' Ha
rcoHSepeH \uflx pa3n14 Lt Horo ypoBHr.

f-Iy6'nnrcaunr'r' llo reMe ,qticceprau, vt ony6n,KoBaHo r7 neqarHsrx pa6or, s
TclM q,cJte 2 - a 

'.AaHnnx u3 nepeqHr Poc,,iicrcrx peueH3r{pyeMbrx HayqHbrx
xl/pHanoB BA K MltHo6pHayrcu poccll n. B coaBTopcrBe noAroroBreHa
I n,rouorpa(lrar.

o6rervr u crpyr$ypa Aflcceprarrrf14. Auccepraurr.q coc'or.ir 113 BBeAeHur-
LIe'rblpex fraB' 3aK"IlroLIeHht. cn14cKa ucIloJ'rb3oBaHHbrx 14croLrHrJKoB,Irpr.rJroiKeHrr..-r.
Pa'5ora h3noxeHa Ha l49 crpaHhuax MaurHonrJcHofo TeKcra. co/lepxrJT I0 r

pl'rrlyHoK' 20 ra6luu' l0 npn,rox<eHnfi. cnucorc r.rcror,rb3oBaHHbrx licrortHhKoB
BKJrroqaer 104 uauveHoBaH, r, B TOM rrucre :apy6e>xubrx aBTOpos _ r0.



COAEPXAHITE PAEOTbT
Bo BBeAeHupr o6ocHosaHa aKTyaJlbHocrb .reN4br 

At4ccepraut4n. creneHb
o6ocuosaFlHocrt'l TeMbt 14ccrteAoBaHrr, ccpoprvy,rnpoBaHbr uenb u 3anatlv
rl4ccepraul4t4'' HayLr*ar HoBI'{3Ha, Teoperr,r qecKar h tpa*rr.J LrecKa, 3Haqn Mocrb:MeTOXbt rJccneAOBaHUr: no,TO)KeHhr. BbIHOCl.JMble Ha 3auhTy; cTelleHb
nocroBepHocrt4 l'{ anpo6auHfl pe3ynbraToB; rtqHbrr.i ex.[al aBropa; nyd,rnrcau L4L4 no
TeMe AHcceprauxfi; o6rev H crpyKrypa -qHccepraurlr.r.

B nepeofi rrlaBe ,,puBeleHsl o6utre cBe.qeHr.rrr o 3aKlrdroM HetsoJHoM .roBe.
flpo.qennoHcTp14poBaHo pa3nr.lLtve Melr(Ay perrHbrM (c 14cnoJ,lb3oBaHneM 3aKHAHbrx
HepaBHoKpbrlbJx uesoAog). o3epHbtM 14 MopcKr4M 3aKuAHbrM HeBoAusrwr ,roson,l (ct{clloJrb3oBaHueM 3aKr4AHbtx paBHoKpbtnblx HeBoAoB ). llorca3aHo, qro
0yulecrByror{r4e MeroAbr 

''poeKTr4poBaHU' paspa60raHsr IperiMyuecrBeHHO AilnpeqHblx 3aKI'l'lHblx HeBOAoB' flpoercrr'rpoBatJ14e. MoJennpoBaHne. pacqer yculuf,t
l\4opcK14x 14 03epHblx 3aKhrHblx HeBoroB paccMarpilBaelc.q KaK qac'lHsll.i c,rvqair
npoeKTnpoBaHAn peqHbrx 3aKuAHbrx HeBor:loB.

PaccquraHo yclln,e B ype3e 3aKilAHoro paBHor(pbrJroro HeBo_ra
(ropvy,re tO.B. 6apauosn

Ti=ki.H Lr.u2r, (l)
rte: k - rcor0QzqileHT, 3aBucflufi4ie or rfopnrbr 3aMera HeBona:

i - usutercc. onpeAen nrcuuit Soplry 3aMera HeBora:
H- asrcora creHKr4 HeBoAa. M,

D,/ - cKopocrt. o6ecneLrnBaeMa, HeBoAoBrr6opct.luor.i vaunHo u. vlc.
llo,ryveusr 3HaLreHr.r, nonpaBoqHofo riorQrplurrenr.zr /r,. flocrpoeusl rparpnrcrr

3aBHct4Mocrh pacqerHbrx 3Har{e uuit ycnnun B ype3e. cr.tJtbr nlrpo,TrlHaMr{qecKot_o
corlporl4BrleHHfl Lr rco:cbsnuneura rilnpo,.r4HaM14qecKoro conporr.{B rreHt4fl or.
cr(opocrrl ssr60pru. vcrasoB"reHo. rrro cpopvy;ra 1o.6. Sapau'sa Jxfl pacrre_fa
yc)iAnur B ype3e He yLl4TbtBaer n3N4eHeHHe cfopn,tsr 3aKuAHoro HeBora B npouecce
err6opxa.

120 x 2.8 u no



llpoeeneH pacLler yct4nvr B ype3e 3aKHrHoro HeBoAa rrplr ero cxeMarr43aur.i14
uensot.i luuueh. flora:aHo. rJTo AaHHaf cxeN,{arr43aun, He no3tsorrer yqecrb
H3MeHeHhe Qopnrst 3aKr4xHoro FreBo,[a.

flepevllc'reHbl ycraHoBKrJ Anr nc,'brraH'r op'rr.rr.i psrdo,roBcrtsa: nor,{foHbr.
onblroBble 6accerjHbl' rhnpoKaHarbt t't fhAponorKr.l. a')poJr.rHaMlrqecKhe rpy6sr.

Bo eropofr rJraBe npHBoArrcr pe3yrbrarbr )KcrrepHMeHTa c MoreJ,rrMH
3aKHrHbrx HeBo_(oB B rr4Apor(aHare OAO <MapuHIlO)) llJr, onpeleJleHhn
3aBuc14Mocr, rco:cf0rirlueura rt.,qpo.lt4HaMilqecKOro conporr.JB,eHtlr, c.\ or r{rJcra
Per'iHonslca Re' cnnolrlHoc.ftt Fs, orHoueHUr crpe,rlbr nporil6a K paccroflHHro Mex(Ay
KpbInbtMI4 B rop)13oHralrHofi nnocrcoctu J/L, orHou,eHhr paccro flHt4r MexAy
sepxHeir H Hr.rxHeil noaS0por.i K Bbrcore 3aKillHOfO HeBOAa B nocanKe _
BeprnKan bHoe BbrAVeaH Lre 0

L'r= /(lte./.s. llt.0l (l)
luanaroH xapaKrepucrr4r( B sKcnepr4MeHre crelyrcrunir l2j < Re S lg4:

0'l68 1 F. < 0'102: 0'l-5 1flL <0.7J'- 0.4:e : o.s B 'rrccneprlMer{re rlcno-rb3oBaHbl
l-pH Mofenn 3aKn-lHbrx HeBo^loe (ra6,rrrUa I ).

1-a6nuqa I - Xaparcrepucrr4Kr4 lvroAerefr 3aKrAHbrx HeBonoB

TI M

I

n,loutgoctu Fn

IIVIHA MOAC'IH B )K Te /,,,,, M

,,'lHHa MOneIU B nOCa:frce /, iV

brcora tvlolen11 nocarre /r. H,r

orrr4qecrBo .qqeii no AnnHe n,
T.

orn4qecrBo .sqer.i no Bbrcore
. IUT.

Moaerr J\c I Moaerr J\q 2 Moae,'rs Jr,[r 3
J A.+

0.1 68 0.202 0.18l
45

4.5
0.9j 0.93 0.93

3 -) J
069 069 

_

454

l2 l0-'

188 r80

5839 95



OrcouqaHue ra6,rrusr I

0.67

0.74

rpoB B BbtpairieH14tl

flo nepeoil crpore Marptrubr napHOir roppe,r.nuHLl (j ) rrarr6o,rbue Bj.t14rHhe Ha
Ito:QonqneHr rl,rlpoAt,HaMfiqecKoro conporrBJreHnr .r HMeer orHorr,eHr..r e ./L(rr': : -0'626' Koppenflu,r orpr4uaTensnar); aropoir Io BJ,lr{rH14Fo r)arcrop
BeprfiKanbHoe BblnyBaH14e 0 (rrr : 0.42-5. KoppeJrtt{rdr roiroiKrlTe.qsHas):
Hal4N'leHbUlee Br,tt4flHne OKa3blBaeT qncno peIuo,rslca Re (r.r.r =. _0,151, rcoppellqu.a
orpHuarensHa.a ).

flpoeeleHa annpoKc14Maur4r
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Ha pHcyHrcax (PilcvHox I - p,cyuorc 9) npr.rBefeHbr 3HaLrerlHn xo:Qcf raulJeH.ra
f14ApoAHHaMilLrecKOfo conpoTr..tBJteH14' c,\. floJty.rreHHbte B pe3y'|b,raTe jKCflepilMeHTa
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Pr.rcyHorc 9 - SxcnepuMeHTajbHbre 3HaqeHfi,q r(osQOHuHeHTa flJnp oAuuaMr4qecKoro
coflporr.lBte9nfl r.i an[poKchMHpyr-ou_lafl 3aBVCrlMOCTb (6) npu BeprhKanbHoM

BbIAyBaH14r.j 0 : 0.8 n cn,rou.rFroc.n4 F,, -- 0.202

B rpersel"l rJlaBe npLJ'lorrrcfl cBereHrlf .,6 )KcnepHMeHTarblroM r.r3yLreHhn

I\4eXaHHKH 3aKli,:IHOI-O paBHOKpbtnOrO HeBOAa rrpr.l p),rtHOti tJ MeXaHr.t34pOBaHHOr.l

Bbl6opKe' flpoeeleHa o6pa6orrca nonyqeHHbrx lKcreprrMeH.rairbHbrx rlaHHbrx Iprr
pyt{Hoil srtSopxe 3aK}lnHoro HeBoAa no N4eroAv c r.rcnorb3oBaHHeM Kor4lcllruHeHroa
CrrroleHra I'i no MeroAy KopH$e,ru Aa. Ycnnvte B ype3e npn o6pa6orKe c noMolubro
rcorQ$uqzeHroB CrtrcIeura paBH.nercn T:736,221 + 46,769 H, flonyqeHHoe ro
NreroAy KopuQe,rs!,a ycnnr4e B ype3e T:700.1g2 + lg9.946 H c AoBepnrerruoil
BeporrHocrbrc cr - 0.99.

B vereeproii 
'-aee ',pHBoal'trct Mero.rr.rKa pacrrera vcn,,]r.rr ype3a Bo BpeM,

asr6oprn 3aKhlHoro paBHoKpbtrrofo HeBoAa.

MeroAlrKa pacLrere yctlrh, 
' 

ype3e npr.t esr6.pre 3aKLri,lHoro

HeBOAa npeAHa3Harrelra AJrt pacLteTa MaKCIIMaIbHOI.O \ciljiltff B \ pe3e

3aKl'lIHofo paBHol'(pblilof'o HeBoAa B KBa3LtcTalrr,rccr,,oii Itoe r-rilloBKe.

IZcxo,lgst^'4 .r.aHHbr Mr4 r,nn pacLrera f BJlrror.c, AHaMerp HhrKr.{ Ll ua'qeil

lJ _]

paBHoKpbrnofo

n prr asl6opLe

ceTHbIX 3rleMeHTOB 3aKr4nHofo HeBona d1v Lr1, nocanoLinsre ro;cfrlluUneHrst L/, w (J,.
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[noruaAb HT4TOK CeTHbrx 3JTeMeHTOB 3aKr.{AHOfo HeBoAa F,,;. o6rqa, nJloulaAb HI4TOK
3aKI4IHoro HeBona F,,, cKopocrb Bbr60pr(r4 3aKuIHofo HeBoAa D, Ko3QQ14U14eHT
KI4HeMar'qecKofi B'{3KocrI4 v BoAbt' rtJlorHocrb BoAbr p, orHo[JeHI4e crpenbl 

']pofu6a3aKUnHofo HeBona K paccTorH14IO MexAy KpbtnbflMn 3aKHAHOTO HeBOAa B
fopr43oHTaJtuHoil nlocKocru f L. attgyeaHHe 0.

Pac.rer cpeAHeB3Be[reHHbrx xa paKTepucrtr K 3a KHA Horo HeBoaa.
flpoussonllrcl pacqer cpeAHux 83BeuJeHHbrx xapaKTepr4crh n 3aKr4AHoro

HeBoAa: cpenuuit 83BeueHHstit nuarvterp. cpenHht:r eseegeHusril uar- ,Lleh. cpetHlte
83BeueHHbte rop1430HTalsHsril 14 BeprnraluHslii noca_lortHbte. r.ol(ldlrrqr.reHTht.
cPeAH.Aq B3BeueHHat crroulHocTb 3aKr4AHOfo HeBona
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llporz:ao4hrcr pacqer qt4cj,ta perZso,rslca Re

Re -q""
v

( t0)

r14npoAr4 H aM 14 q ec Kofo
PaccqHrsrBaerct 3HaqeHue rcoa$Snur{eHra

c()nporr4BreHnfl. Ann tuana3oHa zuaqeuvtil 123 l Re > lg4;0.16g < F.< 0.202;
0'15 < //L < 0'77: 0'4 < e < 0.8 rcoeQrlrzqneHr rtrApoArH4MHqecKr4x xapaKrephcrr,rK
p:lccqHTbt Baercr no Qopnayne

cr =2,054-0.5g7..1 _ t,;7g. l0-r . Re+0.591 . 0 _ 5.tg8. Fi,.L

ro rjeBora a 6eperoeoil tunuei.t
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Conporr.leneH ue cersorZ qacru 3aKnAHoro HL.Borla paccq 11 rblBaerc, no

R..=c-.. 
t'r,,,

KoeQQzqlreHr rpeHi4r Hraxuefi no46op' onpeAenserc, no Qopnryne

rpop,r,ty,rc

( l3)

r0-' .Io,u
c

-)

M-

H

H
--
M_

[0.0.,
! + 0.33

- 0.00-s . (qo..pu: - /l)t"'

r*e: q - Bec B BoAe I v snNuei no46opu 3aKnAHoFro HeBoAa;

d - tuaruerp Hr4x(Hefr no46opsr 3aKfiAHoro HeBoAa;

p -yron MexAy BeKTopoM rBV>KeHr4fl nu>rcuelt loa6opsr n ee ocbro.
fpyuroaraHaMr.rqecKoe conporr4BJreHHe 3aKHrHoro HeBoAa or1penenrerc, no

rf opnry,re

(t4)

( t5)

( l6;

R:P"t = lrP

Pac.rer MaKcnMaJ'tbHofo 3HaqeHh, ycl,nvfl

'9 '/H,n.

B )pe3e

R

cos(90'- 0u)
I'u* = 

I

2

Elor-cxeua MeroAnKr{ rrpeAcraBJreHa ua pzcynxe I Q.

Ha nprarraepe MeroAuKu paccvr.rraHo ycunue 3aKr4AFloro paBHor(pbrJrofo HeBoAa
co cneAylouJrrut4 xapar(Tepr4crr.{KaMh: AItvHa B [ocaAKe 302 v, BbrcoTa B nocaAKe
6 M, ropr,r3oHTa,rsusrfr nocaAoquuril xo:rlrprzuueHr 0,661. aeprurcarsHrril
noca4ovHuil xorcp$rzqueat 0.745. cnrouHocrb 0.102. nnouaAb HhroK 366,,.
nllorHocrb BoAbI I 000 rcr/ N't't. rco:SSzqr.reHr K14HeMarhqeprcoil er:rcocrz 1.3.10-6.
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PucyHorc l0 - Bnorc-cxeMa MeroAl4Kr4 pacqera ),,otntl,

3aKilAHOfO HeBOAa

flo [peAroxeHnofr MeroAnKe paccqhraHbr

fr4ApoAr4HaMr4qecKofo cofiporL,rBileHnfl (p'cynox I r) n

ype3e (pzcyHorc 12) npr4 rrr4crax pefiuo,rsAca 123:
rBeprr4KaJrbHoM BbrAyBaHnn 0.4; 0.5: 0,6; 0.7 rz 0.g.

B )',pe3e paBHOKpbrIlof()

3HaqeHur rcoa00uurzeura

MaKCLTMaJIbHOfo ycunvfl B

153: 1170; 180 u 184.

PucyHorc I I - 3uaqeunr xoa$ezuneura

paccquTaHHbte

i,r l
fL

fl4Apo.f ll HaM h '+tec Kofo

TIO MCTOAhKC

conpo-f r{B I|eHnf .
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PucvHorc i2 - .lHaqeHh, MaKCnlvrit-tbHor

]AKH,IHOTO

o )'cl-riltt B vpc3c Rr) 1l1-ygx11, Bsrdo;1511

H eBojlzl

3AKJIIOqEHilE
Ilo pe3ynbraraM rl4ccepraut4oHHoro 14ccJreroBaH r.rr pa3pa6or-aHa Meron14ria

pacqera ycunr4r B ype3e npL4 ssr6oprce 3aKrJilHoro paBHoKpbrJroro HeBona.
Pe:y,rsrarsr npoBeAeHHoro HaylHor-o 14ccreAoBaHH, ng,3Bonrror caerarb
cnelyrcullte Bbl Bo/lbi:

l) Handolee n3vrleHHbrM ,grflerc, pevnori .;axujlnoii HesorHoij ,,loB.
tlyutecreyrourre Merorbr npoer(THpoBaHlJr pa:pa6o'raHrr npehMyLuecrBeHHo )nfl
l)eqHblx 3aKI4l:lHbtx HeBoIloB. flpoercrlrpoBaHr{e- N4o_ler;poBit}11e. piicrrcr r,cr.r;rr.rri
14opcK14x 14 o3epHblx 3aKilrHblx HeBoroB paccMarptiBaeT'cR KaK qac'rHsrit cny..tai.r
Il poeKTl.l po BaHh fl perrH bt x 3aKUAH bj x He Bo,lO B ;

2) lnn paclrera xapaKTepr.rcrr.{K 3aKaAHbrx HeBoAoB r4cnonb3yHJrcr Mero.xbr.
F,a3Pa6oraHHble e[Ie B cepe.{r.{He XX eerca. 3rlr nero,qbt He yr]LrrbrBarcT [{3MeHeHhe
feoMerpHqecKhx t't crlJtoBbrx xapaKlepucrrJr.i 3aKrifHbrx HeBOroB go epeveHn. l_[,rr
pacqe'fa oT-le,rbHbtx 3IeMeHTOB 3aK[_4Hbrx HeBofoB ilciloJtb3vK)].C' MaTeMaThqecKile

$opvy'rsl' He yqI'irblBarcu{ile ptA fr4.rpoAr,HaMrr,recKrJX xapaK-rep11cr.r.rK 3aKnnHor.o
HCBOAA;

3) flo cpopn,,y're Io'6. Eapanosa 6st,ro paccLrrrilHo \.rirre B \pe3e 3aKrllHoro
pitBHoKpblnofo HeBoAa 120 x 2.8 M. I1o.,r.v'LteHbr lHaricHr,r, rrorpatsoLrHor-r)
rt>:s$HqueHra k,. flonpaeovHrl.i rcoeSQuuueHr ki 3aBt1cr4T or cxeMbr o6,roea
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Bo''loeMa 3aKfi'lHblM HeBo'loM' llocrpoeulr rpaQrrrc ti 3aBrc^Nrocrrr ycL1J,4fl B ype3e h
cl'JJ'lbl f,'lAponl'rHaM14LIecKoro coflpot4BJteHHr" paccLr14TaHHbrx c yr{eroM pa3nnqHbrx
ronpaBoqHbrx xo:$$uqraeHroB ki, or cKopocrr4 nrr60prclr. IocrpoeH rpasr,,rc
3aBI'lcl'{Mocr, rco:cf$ltu[1eH'ra ft4ApoA14HaMr.IqecKofo corporr4B,reH* or cKopocrr4
srt6oprt.l. YcraHoeJ,teHO.,rro 

Qtopvy,,ra K).8. [iaparroBa ]r,lt pac(rera vcul14, B vpe3e
He vLutrblBaeT' r.l3N{eHeur,re cpopn,tbr .laKr,r.lHOro 

HeBoJa B npouecce esr6opxr.r:
4) Pacver 3ali'AHoro HeBoAa KaK uenuor:i ;r4Hrr.r He yqlr.rbrBaer BbrryBaHre B

seprrra,rsuoir nrocKocrl4 tlpre pacr{ere 3aKnjlHofo HeBOra KaK rtenuoit itLtHl,ll
ttolQ(lrluneHT rll:tl)ojll'tHutt\'tttrrecNor'o conpoTr.rB.reHrr rro.r,\ rrr.rc,, Iroc-roHHHbr\1 ,p'
143MeHeH14lr cKopocru arr6oprr4, noloMy r{To He yrrur.brBaerc, 143MeHeH14e Sopn,,sr
3aKr4AHOfo HeBOAa;

5) cyulecrByer 6orrruoe KorLiqecrBo yclaHoBor( An, rtccrenoBarJrJ,
feoMerpuuecKr.{x xapaKTepr.Jcrr.rK opyAfiil psr60roBcrBa: non14foHbr;
6acceirsst; rt4ApoKaHaJrbr r.r t4AponorKu: a3por L)tHaMt[]ecK14e rpybsr n .qp,;

6) Cpearr nepevr.rcr€HHbrX vcraHoBOK. ny,,rnJr.rM1 ,BJrrrcTc, r;rpoKaHanbr tl
r-h.qponorKn. I-trtrporcagarr no:lBorrer IpoBOrrn_b trccref oBzul rj, xapaK_reprrcrn K
:raKilAHbrx HeBoroB B CTaruKe. onbrroBsrr.i 6acceilH -'AhHaMilKe:

7) ?rccnephMeHTbl Ha rtor14roHax flolBOJrtror cHrr'lr.r'b BJitrHile MacuJ,raeiHoltr
r$rfercra Ha pe3yJlbrarbt onbtroB. Lrro yBenr.rrrJBaer r.rx..rocroBepHocrb. Tarc>rre
ilocrot'lHcrBOM nortl'lfoHOB tBIItercr Bo3]\1O),nHOCT'b 14ccreloBarb He rcutbKo opyjlr.re
p'H6oroecrBa' Ho I'{ Bclo prt6o,roauyro cHcrevy (exnroqar npoMbrcJroBoe cyAHo r.J

cpencrBa rulexaHn:aqutt) c lpyrofi cropoHbt npoBeAeHue sKcneprlMeHToB Ha
norr'ffoHax 6btsaer 3arpy-xHt4TerbHo 

^3-'\a 
ec'fecrBeHrbrx rpaxropos (BonHeHr{e.

T3LteH14e n np ):

8) [JpoeeaeH fKcnepHMeHr c MoAentMr'r 3aKrirHbrx ]JeBOJ.B .rlrr onperereH'
3 iI B I,{ C I,I M O CTIJ (,\ F,,. // 1,. 0 t. /{6a;a:oH 3Ha.ieH h ii
xilpaKrepilcrr4K: 123 < Re.- lg4:0.16g:j, F0.: o.l0l:0.15 ,, /)L..0.77:0.4 .0.:0.g.

9) I1o pe3yJlbraraM nprMbrx r,r3N4epeuui.i noryLreHbj cpejHr.re 3saLreH nx ycvr:tvrst T
B Kpblne ruloAe'ret)i 3aKlinHblx HeBoAoB. Pacc.rn'aua noJ.lHat a6co,rrorHaq
[orpeuHocrs AT h orHocl.lTerrbHa, rlofpeuHocrb r:

CI,IIOBbIX II

onbtToBbte
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I o) flo pe3ynbTaTal\{ KOCBeHHbTx tl3MepeHItr.*{ onpeleJrreHbt 3HaLIeHL{fl

xoo4)d)lruueHra fnAponr4HaM14qecKoro conporr4BJreHn, c\. Onpenereua
orHocl4reJ'BHafl Lr a6corrcrHat florpeuHocrb KocBeHHb,x t{3MepeHnn r..ortfSuqr4eHTa
rl4rpoAlr HaM |,lvec KoI'o cotl porl'l BneH Ht ' flocrpoe H sr rpacp r.rrcrr 3aBrJcr.r Mocrr4
pacqerHofo 3Ha9et,rfl xo:S$rauileHTil rr.r_lpoifr,r HaN4rLrecKoro cofrpol ,BreHh,, c\ 14

a6colrcruoii noIpeuHoc-n,r rtolrpQriulre]rra r.Lr:tpojlqHilMrr,tecKOro conporlrBreH].r,
Ac'\ or orHoueHnnJ/L npr,r 3HaqeHhh BbtAyBaHVfl 0.1 j,0 : O.S. rl.rcJtut periHo,rulca

123 S Re < 184. cn,rouHocrr..r 0.16g 1 F,r S 0.202.
I I ) flpoeeleH aHarr.r3 B-rnrtFrnt o-r.rJOurenrrn /,1,. ,rscira pc,r,rucl,rr,,lca Re.

cnJf O[lHocTI4 F1; h BepThKaJlbHofo BbrAyBanUn 0. B CoOTBeTCTBHII C noJryqeuuOiz
varpuqefr r<o:00rzuzeHToB napuoti KoppenrqrlIJ Han6o,rrue BJ,rr4rHr.{e Ha
rco:Od]rrqr4esr rHrPollrHaMilqecKofo conpolr.rB teHr4fl c,\ r,rMeeT- orHoueHI, rc -flL
(r' : : -0,626^ Koppen.fluH, orpt4Llarensua.q ): er-opoil 

'o Brrr.lrHr.t,.) Qaxrop
Beprl4KiulbHoe estnyeaHlae 0 (rt I 0.'12,5. Koppentur.rr noJrolKrirersHas):
HaLJN{eHbuee Brl'ltHlle oKa3blBaer LJ14cro PeirHo"rb-lca Re (r'1 r ---0.151, xopperrut,
orpl.jqaTensHar ).

flpoeeleFra perpeccilr pa3rvqHoro nopfltKa c vrreroM

farcropoe (/1. Re. 0. F1;). .rpex 
Qal.ropos(/;L. e . I..r,). .rerr

()!Horo uan6oree 3HaqHMoro {larcropa (f/L):

12) floryuenu 3aBrlcr.tMocnj rcor$$rruueHra
(lorlport4BJIeHfir B Kpbrne voAeleii 3aKrlxHoro HeBona or qucJ.la peiiso,ruca.
cllrotuHocrh' tpopn,tu He Bo/18. AnnporccnrvraurJr npoBeAeHa 3KcnoHeHunarsuoi.r
c|),vHrcutteit tl nptrvolT ,rt'lHLlet"t. Oun6xa annpor(o1r\4AunH He lpeBbruaer l0 0,.6.

llo,ryveuo vpaBHeHrle 3aBr.lct.rMocrr,r cr - /U,,L. Rc..0. F,,);

l3) flposeAeH )Kc''epilMe[JT no onpe-qe,reHrJn, )'cr.trr B ]pere paBHoKpbrJloro

3aKt'lAHoro HeBo-la npLl pytlHoit tt uexaul't'lr,rpoBaFrrror-r asrSopxe. VcrrrJe B ype3e Bo

BpeMt ast6opxr.r H3MeprJOcb c rroMOUibro TeH3tlcr I aHut.rlr MI(._l()0.
l1) Ilpoeeeerra oSpa5orr<a pelyrbla'foB )Kcrrcpr.r,\rc' rer ,() orrpcAcjrcHrR)

ycl'tn|'tfl B ype3e paBHot(pbl,rloro 3aKI4AHofo HeBora npn pvrf Hoii esrdopr<e. Odpa6orrca
npoBoAl4nacb llo NieroAy l"lcflonb3oBaHI4eM rcotssrarrneHra C'rsrcAeH'ra H tro Merotv

B:n1f Htlfl rteTbtpex

rpaxropor; (/ 1,. 0l rt

I'H.f po.iu.l H aM H q ec Ko f o
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Kopurf e"ls4a

Crrrc,leHra

KopHrlenr4a

o qq.

. 3uaqe.Hrre Harr)r(eHnlI ype3a c tJcltojlb.loBarjneNr rro.;cprfnuljeH.fa
T :736'221 + 46.769 H. 3HaqeHrre Ha-rrir(eHLrfl ype3a no Meroly
ype3a T:700.1g2 + rBg,946 FI c 40aepnrersuoll BeporrHocrbro 0:

B cJteAyrcuux

l5) flo'ryveHsr rpacf t4KH 3aBuchMocrr.r v*r"rrJr 
' ,v,pe3e or BpeNleHr ssr6oprcn:

l6) flpoBe:eua o5pa6orrca fKcnepr.rMeHra,rbHbrx 3arrcr.^roc.reii c noMorubro
naKera Win|IOC:

17) onrcaua MeroAr.rKa pacqe.ra ycnnr4fl B ) pe3e ,p, nsrOoprce 3aKHAHor_o
paB H oK-p br,l o fo H e Bo:la :

l8) llpoeereH pacqer ycrtnHt B ype3e 3aKr.]rroro pulBHoKpbrJlor-o Hetsora fro
pa:pa6orau uofi M eroAl4 r.ie ;

l9) flocrpoeuu rpacpr.rrcra 3aBlcLln,rocreil (,\

7,,,n, :.fQfl L, Re. 0. F1).

OcHoeuoe coAeplKaHHe AucceprauHH ony6rHKoBaHo
pa6orax

B u tiuttt.tst.v tt t Ilcpt,rttrt pt)L.(,uictiu-\.pctIL,u ]ul).t,c.vht.\ tts-l,.yp,t-\. )t(.1,1)yg..toB,
h' M u t t tt o1t t t tt.l, x tt prtt.t, u u
pHbtx 3at(H.:lHbtx FtcBo..tou \4e.t o. l()tvt KOHCrltJbt\
r,lrirroc to'tsrricrB(). - l0l(r. _ l\l 2. _ (. 9(r_9g

r.r r"on [] [r--. l o,.rirurrrr r:. r), ')xclrcl.lrrrrcrri.r,r,r()e
I11-lp()tilil[r,rt' ( ),\O ,,\4lrl-rrrl ll lO,, lJce r'1r,t() ,\ IillBcltctl t.cfit (.c;_llul: [)strll()c \()]rtic.t B(.)

t unx u .vutrrcl)L!u..tu.r xrttt tltapett 4u it
exaHHKlt 3aKHilHOf0 HeBOla I A.A. He,16g11'1;.
i.l Bcepocczfrcrcoit :ao,rsofi git)/rjHo_-re\rru"ann;
h cneqqS.rlpcror; <l{ovnJleKc}tble ucc_teAorJaHrj,

_ bt \ lla. )NO_tor14r. rrepcpado.r xa. .)KoHO\4 t4Ka nynpaljjreH14C pr'r5oxo'rri;icreerrrror'i orpac-rbro))/rJ-rir;luLiocrox: 
r..1 r.t-rJrl /1a.,,,p,,,50,rr. l0r 2. _ c. l7_

2 lle:locr_r tt. A.,4. O .ra_,ta,tar 
r"1zr r.L.\4ilr ljLrccK()r() I(),tc.r1l)()B1I1r1 31KH.(1oro tleBo.,l1A.A. He-11tc1'1,11. A.O. pa;rcs. E.B. Corcoil.ea 1., M r

l:il],H:ri 
xoH(re;,euunr <Havra n.6pa:.earrre - 20t ,,"fffiii;;^;;il')lrll;'ili1,;:!;;:

Kr_inoto o3epitoro tteB()_la ,' ,A.,\. llejtrtcr_vrt.
fra,\rt l()ii xolrlrcl.lcl tftln <tl1 ll()rrLt tUl.t rr lit\KC.'r.r-eo lil"l\'. l0l,t. _ Ll. l. _ (. ll_+.1

Ku,lnor o o lellloro ncBo,la ,' A.,A. I Iertttct..!rr.
laToii trtc7riB,\rrtgctior.i la\qHo_Te\Hrqecror,i
're;e r'ir h \lar-ftc tpant oB / Ka:trnnrtrpa,t: l,i3r_Bcr

L)



5 c)oro"toaa, ti'B' lr.rztrrrpoeanlrc Har\pfr0r.o .)ricrcpl\rcrrra c 3aKLr,lrr,rr\J rJcgr).lor llKa'rnHnttl'paIcl(o\l 3eI-lllBe / Fr'B' cotto;rosa. A.A. lleloc r-r il ir Ma r.cprra,rrr V []cepoccillicx.r.i
tbte pec),pcr,t. rJ\ c()Bpe\tcHH()C Coc.T.orilrle. oxpaHa.
Fr HC)) / r1e'rponae.,roBcK-KaMqat cxr.iil: r,r ri_eo

,,iIir:;l,rr 
B )'pe3e paBHOKpr,r.rrofo 3aKr.rilHofo

_r>> Lr I jT;il:l,li?,1r]it,,,,,i,' tr.H(,e;,euqrr

11 \,lct t.t z).1 h I t()t.() H CC_ tc. t()Ba | | llrl
\ic\irrrr.rr).n.rrrr.ii,r,r6.pr.rr, 'illi'T:l:r.li;l'

li:iT:1:;;:".', 
,z\ A ue.u,cr,rrr. A o. r,aixc,.i:.;"i'ill,,,l:,].i')]';:,:::l);il 

Kt 
l;it _...,,,.11 lnu

,o"ru' 
b3oBaHhe t(Ba3u,c.fa'rttqccKor-o t();t\oxal ,iurr pacqer.a ,a.fr{xeHH,varep ,l;;"#^1,3 

t_ 
,1,?f:'";.,]jr,f r?1.]',0.^,,,i 

vopcrcoLr Qopyv
I cuN,rar(Hl .)Kclleot.tltel.Ia-itbfrbrx.laHHt,tx

n I l:,J\.cr.xo.qona // V 
tn)Ke'Vfl B ypclc

opvN4a (2 | - 17 r ar): ;:l l!:,:;:;:1'
4_.15t.
')KClte pt.1 \1e il t.ajtbil()t() l.lcc.tc.J()13aHt.l, r,to.le,rciitrrIIllO>> l].11. ('orio,t()]li) ., l,lllrosart]j()tJl()c
clcrlctIItl Itp().t()g()-tt,ctnctrrtoii rjctolacHoctrt
. uzl\ Lt l._-t.c\r. riotrrlt. (ll .rcx. l0 | 7t: \ta t.cpna.l,l
) <</{a;spsr6B-t\,3)). _ [J;a.lrgoclox: (tl.l;Oy l]o

l] c'oxo'roea'..E'l]' ')t<cller;'lultctri.l-rr,r()c 
rJcc.'1c.'to13ir rrJc \r().lc.rJ l,Kr-rr()ro ,c*().ta rlrl'ljlpoKalla-lc o"\o "Nlilptlllllo'}) ' I-'[]. (',x.-r,ua. r\ r-it..,,.,.rrr. [].11. lr.r.r. I-.1,. l-.,rrrrrrrr ,vl Mc;x-lr'uap lla'rl' xtltltll' <tMtlltcxarr fc\ttF.a r 

'e\r(),rorJlr. Ije.r.rrilctr,crr r.r.pcKtlr.i
Koto \4opcNoro Qop,rvra (--i _ 6 ceHr. 2018):
:;r-eo E[ A pO. 20 | g _ (.. ,l l0 _ ,l l(r.

1'he hydrodl,narn ics of-the lake beach seinc i
theor,v o1' fish ing gears and retatetj rnarilte
. p I e3_202.

f . Ma tcnitr.ilrr., cK()e \rrr.rF. ,.r,a,\D,), , 
Mttttttzllutltuu

l;i; if*ii;l'i';fiT'l'-)li;;;lllH::'i..":'iif,lu,'J ,'l'].';:;:li, llill'i'IirJ:i, li;'ii:'-'ilD"i

llor.f rrrrcano u le,tat ; 20 l c) 
r

llrlar e.,,r,ir eoitl '6Oy ]r]-r.:a1,M . otlsc;r.r I rr..r. b,rrrrrra 60.g_lt t, t(rr, lrrpa;ri 100 rr. IBO rrKl'l'Vrr 2.16012. Kir.rrrrrrrr1tl-,_t. {.,,r,"ruNrj|| rjp_r. I
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