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oro 6ro4NerHoro o6pa"s oaareJrbHoro yqpexAeHr4-f, BbrcTrrero

yprcxuft rocyAapcreeHnufi apxr{reKrypHo-crpor4relrHrrfi

Hyo paOory Caenno fOpnn Bnrcroponn.ra (OrIeHKa

BHbrx cnafi s Oynaaerenrax cyuecrByrcrrlnx :gaunfi >>,

CTe[eHI,I KAIHALIAaTa TeXHI4qeCKI,IX HayK

- << o cnos anug vr $yu4arvre nrhr, froA3 eMHhIe coopylr(eHr{rr >

Ka pa6orrr. .{raccepraqru caeuro Iopnrs Burropoanua

, 3aKJIIoqeHI49' crII4coK Jllareparypbl Ll oAHo [pI4JIox(eHIre.

brx crpaHrzrl, BKJrroqar :50 pucynroe z 13 m6nnq. Cnncox

MeHOBaHvfi pa60r oreqecrBeHHbrx rz sapy6eNH6rx aBTOpOB.

yJrbrarbr Ar4ccepraqr4u u\3JroxeHsr B 12 0uy6nnroBaHH6rx

rrx - B perlercI,IpyeMbrx HayqHbrx LlaIlAHnfrX, peKoMeHAyeMhrx

o4srrlrx a 6a^:y SCOPUS, roryqeHo rpu rareum pO ua

AOJrO)KeHbr ut o6cyNpleHbr Ha 6 nayuno-nparcr4rrecKr{x

Hfl..

pra\vw [oJrHocrbro coorBercrByer [acnopry cneqr4airbHocrrr

, IroA3eMHbre coopyx eH'vfl.

ofi reurr. B ycronrzrx coBtr)eMeHHoro crpor4TeJrbcrBa 3araqa

e yreuofi



qacro. IIpu erou oAuofi

Hecyrqeft cnoco6uocru csafi

npeAcTaBJr flglQfl, BO3MOXHbIM

rrpeAcTaBJr.rrTb orracHocTb AJrt

cuoco6rr r4crrbrraHr4s, csair s

BJrr{rHr4e coce,{Hr,rx csafi. fI
cocTorHr4f fpyHToB, BM

coopyx{eHnft u nocleAyroqe

,{ucceprarlr{oHuoe

Ha Hecyqyro cnoco6Hocrb

rrr4cJreHHof o MoAenr{p oBaHLrfr ,

TeM caMbrM o6ecne.r[rb Ha.rI

rro peKoHcrpyKqr4rr s4auul7r.

r4ccJreAoBanufi aerop BepHo

Aocrr4xeHr4r. Taxzu

conaneuxfi.

CreneHr o6ocnosa

cSopuy"rrupoBaHHbrx B

TeopeTl4qecKr4x r{ gKCnepI4Me

rrpeAcTaBneHr4e o coBpeM

cnoco6soc'ru salilsnrrx csafi

rroJloxeHll.f, I,I BbIBOAbI, II3JI

6agosrrx noloxeunfi u

Paspa6oraHHBre B

csaftHoro Syu4aueHra,

flpaKTr.rqecrofi qenuocrbro,

csair. u c Mr4ur4MturbHhrMtr

rrpaKTr4qecKr,re peKoMeHAarl[rr

sp.auuir u coopyxenrafi uepe4

RocronepHocrb Hayrl

TEOPETI{qECKI4X I,ICCJICAOBAHI{

guccepraryueft aBTop rprrM ceprra$uqrapon{uuue rraKerbr rrpHKJraAHFrx [porpaMM,

My rrpeAcraBJrrer r4 orIeHKa Ha[p.rDreHuo-ae { opMr4p oBaHHoro

xo4e 4lrarelrrroft ercnnyar{urEra sgawuir Lr

BAHI4C HAIIEJIEHO HA AHAJII43 OCHOBHbIX QAXTQPON, BJIII'IIOIII4X

B cyrqecrByroqrrx Syn4arvrenrax, v pa:pa6or4y uuropr4rMa r4x

qro [o3BoJu4T B6r{B[rrrb pe3epB6r r4x uecyrqefl cnoco6Hocrn z

HOCT6 LI 3 KOHOMr4rrepKyro e Q S ercrznHocrb [poercrHbrx peur euufi

ocHoBe rny6or<orJo a]F'urv3a Marepr4rrJron upe4rugcrByroqr{x

r{r4n rlerb u 3a4a.rv lrccJreAoBaHuft, npt6piu lyrlr ux

aKTyiurbHocrb rrpeAcraBiresHofi pa60ru He Bbr3hrBaer

AgcroBepHocrH HayqHblx BbrBoAoB,

flpofegeHHHft aBropoM noApo6unft o6sop

bHbrx pa6or oreluecreeuHrrx ra sapy6eNHhlx aBTopoB Aaer

M cocrorHptu uccnLlosaHrafi [o

Syn4aueurax cy{ecrByroqr4x

I,wl

AJI

HHbIe B AI'IccepTaI{IW' ocHoBblBaerc.[ Ha I4clloJlb3oBa{vru

MexaHr{KH rpyHToq.

qr4cJreHHoro il4oAeJrkrpoBaEvfr

rroA Harpysryofi, o6la4aror

KaK no3BoJrrror AopToBepHo orleHlrrb Hecyrulro cuoco6nocrr

3aTpaTaMpr.

Moryr 6rrm

bIx

c

IIIl{x cBavl' B

HarpyxeHr4{.

pe3yJrbraroB AoKa3aHa co[ocraBJreHr.relvr pe3yJrbTaroB

AaHHrTMH HarypHrrx gKcnepr4MeHToB. B pa6o:re HaA

npobleue ofeHrn necyruefi

sAaHraft. OcHpnnrre Hafrubre

C$opniyrrapoBaHHbre coprcKareJrpM BBrBoA6r vr

r4cnoJrp3oBanbr rrpn npoBeAeHur.4 o6cneAoBaHra.,r

efi.

eaxHeftrunx 3aAaF flB[rfl,er)fl Heo6xoAuuocfr orpeAeJreHr4lr

Brruomrnu ory s@lauy ilyreM ucrrhrraHr4s cyafi He BcerAa

a B HeKOTOpbTX Cryrra{x ucKJrroqeHwe csaia ug pa6orrr Mo}r(er

yr{pyeMorQ coopyxreHnr. Kp oue roroj, rpaAr4rlr4oHHbre

cyqecrBy$uux QyH4aueHroB He rropBoJr*or frecrb

HOCTH

ccepTarlIII{.



coBpeMeHHbre [OBepeHHbre II

14 [oJreBhrx r4ccJreAoBaHI4

3 Konepr,rMeHTrurbHbre AaHHbre

pe3yJrbTaTbr He [poTrrBoperraT

Hayuuaa HoBr{3Ha pa

csafi B SyH4aueHmx c

HarprxeHuo-4e$ opMr{poBaH

IIoryqeHr.{r4

4eQopuaqur.r JreAHr4KoBbrx r4

or 100.qo 600 xfla or

csafi e IIBK PLAXIS 3D.

9KCnepI,IMeHT€UIbHbIM 3aBr4CI.r

ocHoBaHr4r, pa3MepoB cBa

rrpoAoJDKZTeJrbHOCTb Ae

pa^:pa6orr<e

TIO3BOJI.IrcIII4C MIAHUM

tlp oB eA eHr{ v ucrrr,rT aHuir.

lfpalcrr.r.recKas rr reo

rrpr4MeHeHr4.rr IIpeAn

wcnstranufi cr,ait, [o3BoJrt

pacrleroB rzx Hecyuqefi

HaAexHocTb [poeKTHbrX

Cnoco6u orpeAeJreHut

crarr4qecKrrx tlcrrhrr auwit 6es

or 20.07.2015 r.) r4 c yrreroM

r.) uoryr 6srrs nc[oJrb3oBaH

rpoBeAeHr4u o6cnego vawwir $y
r{rzcleunoe MoAeJrlrpo

Bo BpeMeHLI [peBaJII,IpyrO

rroBepxHocTr{; yBeJrr,rqeHze

pa3paoorKe arr

a6opu ra o6opy

NO3BOJI.'ICT

U

o6qeupuntrTbrM

BJII{'HUE

aJrroprdTMoB

zfi uo peKoucrp

yIqefi cuoco6

KOHTIOM npor4cxoALIT JrUnIb eHerrtHefi Ha e flpeBrrrrraroqefi cott HI49 TIO

Kyro oueHKy AocTOBepH llorw:esurre

HhrM IIp eAcTaBJreHr4.rrM.

COCTOLIT B AeJIeHLIn uecylqeft ocru sa1wBHbrx

rryTeM qHCJTeHHOTO MOAeJrr4poBa}Jvfl

OrO COCTO.IHI/I.f, OC BAHIdfl., a rIMeHHO B CM:

rlrroHHbrx cr4MocTr{ OAOMeTpU MroAyJrt

Kr4X Cyrurr4HKOB ApxaHrelbcKa B 14 uaupr:u<eunfi

IIopIraToCTLI u [oKa3aTeJr.rl TeKYqecTz.

A qIICJICHHO|O MOACJIUPOBAHIA.'I CTATU Iax l4ctrbtral,:.uit

f,rorqelo noJI rpaQurn KA) OJIH:3KPIC K

, IA9 I4CXO I4 AAHHbIMII. KpoMe rpryHToB

v paccTof,Hr4t MexAy IJLTMU, cir 3HaqeH.ae u

Ha Hr4X Harpy3Kr4.

s ucnrttauraft c B COCTaBe

csair u

cyqecrByroule[o $yngaueura,

Qaxropa pasr$ysr<ra cBapr rpr4

rlecKafl 3HaquM crr pa6orbr 3aKrloqaercfl, B Bo3Moxuocrr4

x cyrqecTBeHHO

Ars rro6oro epvog*a BpeMeHr4 n nosrrc[atb reM caMbrM

rw z gauuit r4 coopy)Keuufi .

Hecytr1efi cnoco6

ufl. c Hvrx AeficrB

UflHUfr COCC.IIHI4X C

npoeKTHhrMLr u eAoBareJrbcKprMr4 oprar{iasaqwflMu npvr

MeHTOB nepeA oHcrpyKrluefi. z gauuft u cdopyN enuii.
e ceaft BhrrBr4Jro. B rrpr4pocTe r4x Hecy cnoco6Hocra

tto 6oxoeoft

IIOA HIDKHI4M

3HaqeHr4e u colpoTr4BJreHr4e ry
3a cqeT colpoTr4BJreH



Oor<osofi rroBepxHocrpr crBoJr

25-30 mrefi rocJre sa6usrr4.

JlnqHsrfi BKJra.u 3aKJr

B nl,rTepaTypHhrx r4cTorrH

3KCnepr,rMeHToB JIeAHT4KOBbIX

csaftHrrx SyH4aueuroB B r.

14 c rr hrraHr4r cs a6r cr arv.Ie cKofi

u nepnQnKarlr4rr EUrropr4TMoB

cocTorHr4rr BMelrlarcqero

SyH4arraeurax cyqecrByro

Konnpernrre peKo

Pesylrm:rrr 3KcrreplrM

peKoMeHAyroTc.{ ililfl rrpr4Me

3aH[Maroqr4xc.{ [poeKTr4po

opfaHu3auvrflx, 3aHvt

oTpacJr14.

3apreqanus rro rlr
1. B HraBe 3.1 rrrfl cJr

4e$opuvpoBaHvr o

o.{HoBpeMeHHbIM

rooqepeAHo. llo pe3yJrb

83 arrM o BJrI4 flllptvr c e aft .

4...4,2d, qro He corur

MI4HI{M€IJIbHA{ BCJII4qI4

pocTBepKa B MOAeJrr4po

[plrMeHrzMbr ToJrbKo .qJr

2. B pa6ore 6onruroe sHra

rpyHTa nocJre IIo

uecyruefi cnoco6nocrn

peJraKcauulr AaHHhrx Ha

cBauu He [peBhr

s o6o6uren

pe3ynbTaToB

r,r MopcKtrx cyrJrrrH

ApxaurelbcKe,

rpy:r<ofi a $y
IACJIEHHOTO MO,IIEJI

MACCI,IBA

sp.auuir.

bHbIX

B [poeKTH

M r{ peKoHcTp

CO3.IIAHVCM H

rltrrr H aBTO

c KycToBBrM

safiHoro rpyHra

eHr4eM scex csaft s

MOIeJrLrpoBaH

IOJIOXEHHbIX B

c [paKTr{qec

.uasuofi 3oHbr

r4 He [peAcTa

cJlyqa' c (BbIcoKt4

vey4errfleTc.f, re

csaft c r
qepe3 l0-50ner

IIo

u

5Yo or necyrlefi cuoco6!4ocrt4 cBarr qepe3

BeAeHr4r4 rroJreBbrx pa6ot', BKrroqaj.roqux

eHrax cyqecrByrorqr4x z gaftuir, paspa6orr<e

poBaHr.rr Ha[pnKeHuo-4ef, opMr4poBarHHoro

v crarrrqecKlrx ucurfrauuft clair B

I{CIIOJI BaHnrc pe3yJrbTaToB r{ccJreAoB,aftVfl.

Teo rLrqecKr,rx rEccreAosaHra[ coucr€TeJu

x Lr npoa3BoACTBeHHbIX OpfaHI43tIrII4sX,

ft splanuir n cooppre{ruft, a raor{e B

hrx AoKyMeHToB 4l{ crponrelrsofi

rroJroxeHr,reM cn,ait, orlpe4eleuue 3oH

rtput trx r{3roroBJreHrrr,r rr,fo4elnpoB€urocb

KycTe, Ha [paKTr,rKe xe cnafi uorpyxiiloTcf,

aBTopoM cAeJraH BbrBoA 0 uunul,rzurlHoM

fiuona QyH4auenre Ha pacfroxnraxx 6olee

Ir AaHH6IMr4, B coorBercr{uu c KoropbrMr,r

n KaK 6d. IIp{r erou palora

eua. Bepo.rrrHo, nonyueHrfhre pe:yJrl,rarhr

pocTBepKoM.

paJJJdJ'I HaqaJrbHbrx Hafipf,x(pP^uit e M&r;szsg

rrlutM r4x trcrroJrb3oBauugu AJrr orteHKr4

llpz erou He paccMorpen $axurrft aoupoc

r,r,cncreMaru3ar\krvrwauwluzerlMeroqr4xct

)IreIioBaHLrVr, BhrrroJrHeHr4r! ladoparopHtrx

:oB, I{crIoJrByeMbIX n rauQcrne ocHoBanr4t

aft uo lrcreqe r4r4 croJrb rpoAorxt4relrrloro cpora.



3. K coxaleHlrro, He

uanpax<euuft or

4, llpaxruuecxar

coce,rlHktx ceafi s

[epeAaqr4 pacTsn4

3arclroqeune o coorBercrB

sa6usurrx cnaft n Qyn4a

rna-nuQurcaquonHoft pa6oroft ,

MOAeJrr4poBallr4fl.

rpyHTa, rro3BoJr.r[oqufi nory,r

rrocJre r4x [ofpyxeHr{.rr; pa3

crarr4rlecKr,rx l{crrhlTa}J'nit c

ceoficrs rpyHToB ocHoBaHu.f,,

Hafpy3Kr4 HAQBA|,'| r4 npOAOJDK

B cocraBe cyulecrByroqero S

BpeM.rr oKcrrJryararlru $yHAa

fpyHTa 14 TeM CaMbrM noBbrc

cuocoduocrz. Arropesepar n

!ucceprauproHHiu

(n. 9-la) <<IloloNeuun o npu

rrpaBr4rerrbcrea PO or 24.09.

nayruoft HoBrr3HbI" n

pe3yJrbraroB raccneAonanuft.

anrope$epara, pa6ora

Ar40oepTarlvrfrM) a ee aBTop

CTCIICHU KAHAVITUTA TCXHI4

eSSerrueHocrb rpeAn

sau6olee Bepo.rrrHo c

o

luccepraqur Caeuro

cnoco6a

Ir AUCCepTaTII{n Kp

upI{cy?r(AeHIIu yqe

xoropoftpas

4eSopunpoBaHHo

bHocTbI4X

HAaMeHTa, IIO3

HOCTbTO

13 Ns842 (pea. or

peAaKrIr,rouHoft

rco IOpafi

KI4X HAVK

Synaauenrrl, rlo.q3eMHhre )).

no cIIe ocrrr 05.23.02 HOBAHH' W

CTABJICH AHA[I,I3 q

eHr,r.f, ceafi.

HHO|O METO,IIA

He [peAcTaBJr

CiItI4MAIO

ycunufi qepe3

IOpur Bumopo

cyruecTByroulII

u nepnQraqnpoBaH zur qUCIe:HHOfO

cocTo.rlHr,rt BMeIIIaT CBAIO MTICCI4BA

3ABNCIIMOCTI{ ( alpy3Ka-oca4ra> ceaft 254At.uuefi

n nepnQnqrEpo H aJrroprarM qr4cJreHHoro 
MoAelHpoBaHr4,

n QyugaueHrax c rqecrByroqr4x 3,uanr.rfi, n [<oropoM KpoMe

piuMepoB cr,air u paccTo,rHr4r MexAy wutvttt, rrr4TbrBaroTc,

un; anpo6r{poBaH cnoco6 {cnuraHuit csair

fi coxpaHurr c$oprra poBaBureea 3a

cBaro Ma.ccuBaeHTa HarrprxeHHoe COCTOTHLIe BMeIIIarcqe

e$Qexraanocrb r.r AOCTOBepHOCTb OIIpeAeJre LIA t4X HeC;yrUefi

coAep)KaHvro I.Lr u.

Caeuxo lOpus Bnrroponuua Kpr4T$pr4.rrM

rreHbrx Hefi)), yrBepxAeHHoro OBJIEHUEM

8.08.20 I 7). llo Kpr4repr4rr aKfyiulbHrocTI4,

ny6rrutiaguu

CCepTaIIIztLI vr

3HAqI4M creneHV aupo6aqun

Krr pyKo[r4au

cJreHHoro MoAeirr{po vawu$ 6es reHep arJuru

ro He rro3BoJrrer o6re{'runHo oueHr4Tb

4eJrr{poBaHr4{.

eJreHrr.rr uecyqeft cnocooirocTtr c 5ueronr

. fIpH ucnoJrb3oBanuv 4{Huofi MeroAr.rKtr

( Harrpflxenufi s anrepHrix cBarx sa c.rer

yer rpe6onau KAHAIIAAl'CKAM

Bnrro una yrreHofi

rrx cteuenefi.

npelbrBJrreMbrM K

3acJryxr{BaeT [pr4cy

M,

Inq

a <Oqenrca Hecyu1e+ cnoco6nocru

sAagufi )) flBrfl,e'tcfl saxouEeuHofi uav.{Ho-



,{racceprarlr4r, aBTope

3ace4annu xaQe4prr

o6pa":onareJrbHoro yq

rocyAapcreeHHrrfi apxr4Tercy

llpzcyrcrBoBallo Ha 3a

Pesylrrarbr roJrocoBaH

Her , [poroKotr Ns_.3__ or <l

,{oxrop rexHr4qecKlrx Ha

OcuonaHz.s u $yu4aue
coopyxeurEa), r
raQe4poft <feorexHr4Kr4))

rocyAapcrBeHHOrO

obpasonareJrbHoro

o6pa":onannx

rocyAapcrBeHHrr[

crpor4Tenbuuft yunnepcarer)

ofEoy BO

rocyAapcrseHHrrfi

crpor4TeJrburrfi yHnnepclrrer)

aApec: 190005, Casm-

KpacHoapueftcxa.r yl., 4ou Ns

rereQoH: 8 (812) 575-0534

e-mail: rector@spbgasu.ru

,4" r rrr.,{ c efry'ar**e-75
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HIIBepCr4TeT)).
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Ysar

@e4epanrnoe rocyAapcrr

o6pasonaHnr <Casxr-llerepd
yHr{Bepc[TeT)) AaeT corJracr4e Bl

Caenro lOprax Brarropou4qa E

@yu4anaeHmx cyqecrByroulr4x

Qyu4aueHru, [oI3eMH6re cootr

KaHAr{AaTa TexHr,rqecKr4x HaYK.

Ce

aeMafl Ba.nepua A

lHHoe drolxernoe
prcxuft rocyAap

cTynI,ITb B KarIecTE

. reMy: <Oqeura

zganwit>> rro cr
/XCHI,I'I)), IIPCACTAI

nr o ne4yu1efi

Bo.nrorpaAcrcuft ropygapcrBennbr

TexHnqecrcf fi yuunepcrrre

IlpegcegareJrro gn(cepraqrr0rHHor

con(ra 4999.194.0
B. A. fhueuuqrcunot

erccasAponna!

o6pasonareJrbHoe y.rpex'fienue Bb]crler
rseHHrrfi apxr4TeKrypup-crpoHrelbHlr
I BeAyrrlefi opraHrrcarlnu {ro Ar4ccoprl2qy

ecyuefi cnoco6uocrz sabusnrrx csaft

'qururbHocru 05.23.02 KOcHoeanr4.f,

renHofi Ha cor4cKaHlre yluenoft crerren

pfaHr.r3arIlrH

floluoe HarzMeHoBaHr4e

opfaHI{3aIIr4I{ B COOTBeTCTBIZH

c ycTaBoM

Oe4epanrHoe rocy,

o6pa":onareJrbHoe y

<Canrcr-flerep6ypr

crpor4TeJrBnrrft ynu

apcrBeHHoe 6roAxersoe
pe)KAeHue Bhrc[rero o6pa{onaua_a

xufi rocyAapcrBeHHbrfi apl<zreruypn:o-

epcr,rTeT>)

CorparqeHHoe Har4 MeHoBaHr4 e

Opf aHITBaUI{|4 B CO OTB OTCTBr4I4

c ycTaBoM

CII6fACY, (D|EO / BO (ClI6fACy>
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