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OT3bIB
ne.4yrqefi opraHn3ar\uv o AncceprarlrEu Marurruesofi Harzurru Hr,IronaesHbl Ha

reMy <<O6ocHoBaHHe rrapaMerpoB KoHcrpyKrlun oxpaHHoro coopy)KeHlls B
rroAroroBrrrenbHbrx nupa6orrax), [peAcraBJreHHyro Ha cordcKaHrre yr€Hofi creneHl{
KaHAr{Aara rexHrirrecKlrx HayK no clequzrJrbHocrpr 25.00.22 feorexnoJlorut
(no4seuua.f, , orKpbr ras, u crpol{Tenrnar)

Axrya;rsHocrb AJrfl HayKrr lr [paKTIrKI{.
Kar uoxassrBaer npaKTuKa, rronhrrKrr yJrfrrulrTb cocroflrtue nupa6otor sa c.{€r

noBbrrueHrrf necyulefi cnoco6Hocru oxpaHHoro coopy)KeHlrrr He Auru outyruMbrx
pe3yJrbraron. 3ro cBrBaHo c rroBbrrueHneM 3arpar Ha pe€urr,r3arlnrc cuoco6a oxpaHbr,
yBe[uqeHr{eM TpyAodurocru Bo3BeAeHLrr, cy)KeHr.reM o6nactu upI,IMeHeHvIfl, a raKxe
BKrroqeHLreM oxpaHHoro coopyxeHnx n pa6ory ro noAAepxaHulo nupa6omur He
paHee, qeM qepe3 cyTKrr.

B srofi cB.f,3rr oAHlrM u3 nepc[eKTLtBHbrx HarrpaBJrenuit xr'ilflerc.f, pa3pa6orra n
BHeApeurre oxpaHHbrx coopyxeuufi, coAepxarrlrrrx s cnoefi KoHcrpyKrIHI,I pacnopHble
gJIeMeHTbr, AocrolrHcrBoM Koropbrx rBJr.f,erc.f, 6ucrpoe BKrroqeHue B pa6ory rro
noAAepxaHr{}o nsrpa6orrcu.

Ocnonnue HayrIHbIe pe3yJrbrarbl H Hx sHarl'Mocrb AJIfl HayKrr Ir
rrpoH3BoAcTBa.

Ocsonsue HafrHbre pe3yirbrarbr, rroJr) IeHHbIe aBTopoM:
1. Bnepnue ycraHoBJreHbr oco6ennocrn o6pa:oBanufl, Marr{crp€rJrrnofi TperqrrHbr

rtpu o6pyurenun [opoA KpoBJrI4, rrpr.r oroM noJro)KeHr{e MarucrpaJrrnofi TperrlrdHbr
orHoclrreJlbHo nlrpa6orxn 3aBlrcrrr or cBoeBpeMeHHoro BKrIoqeHr,It B pa6ory
oxpaHnoro coopyxenufl. rro nogep)r€Hnro aupa6omu. fl:pu BKrroqeHwr B pa6ory
oxpaHHoro coopyxeHlrr 3a BpeM.f, 6onee cyroK rrpor{cxoArrr pocr rperqrrHbr co
cropoubr MaccHBa, r{To npr,{BoAr4T x o6pyrueHrro KoHcoJrr{ ocHosHofi KpoBJrr{, Bec nopoA
rrprr oroM Jroxr{Tcr Ha oxpaHnoe coopy)r(eHr{e ra Kpenb oxpaHreMofi nrrpa6orKr{, rrro
BhI3bIBaer ee 4e$opMlrpoBaHlre.

2. Bnepnbre ycraHoBJrena 3aBucr{Momr sQQeKTrrBHocrrr oxpaHHoro coopyx(enufl,
Ha ocHoBe aKTrrBHoro pacnopa or x€cmocrn ouarry6ru u Mecra pacloJroxeHr4s.
pacropHoro 3JreMeHra. Hau6orsurufi e$Serr AocrrrraeTcrrBrf,p.{rrrl,..T_?r*lrrr?r?#,fr"
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x€crrofi onary6r<u s pacrronox(enuu pacropnoro oJreMeHTa cBepxy oxpaHHoro
coopyxeHl4f,. B pe3ynbrare Hecyqar cnoco6uocm oxpaHHoro coopy)r(eHr{t
yBeiu{rll,IBaerc{ B 1,96 paza, I4MnyJIbc coflporr{BJreHr.rr pa3pyureHr.rro - n 1162 pB&,
AaBJIeHLIe, c KoTOporO HaquHAeTCfl, TeqeHLIe oXpaHHOro COOpyIKeHI{rI no.{ HarpySrOfi - r
3l,2paza.

3. Bnepnue Arfl npeAJlaraeMoro cnoco6a oxpaHbr paspa6orana aqtrrytBnafl.
MoAeJIb 3aBIrcIaMocrI4 Hecyrqefi cnoco6noctlE c KBaAparI,IrIHbIM BI,IAoM 3aBlrclirMocrr4 or
Bblcorbl,.qrraMerpa ouary6ru, o6r€ua HeB3pbrBrrarofipacuvrpfiorqefics cMecn (FIPC) r
rrpsMbrM - or QparqlroHHoro cocraBa 3aKraAoqnofi nopogu.

4. flaparraerpbl oxpaHHoro coopyxeHrrr no crerreHr{ r/rx BJrr.urHtts. Ha MoAyJrb
4eooprraarluu pacnoJroxrHJrkrcb B cJreAyroqeM noprAKe: Ar,raMeTp onarry6rrE Don, rra -

49,36yo or RSai = 0,993, Bblcora onarry6rn Hon, M 26,84yo or R'oai = O,gg3,

Ar4aMerp rrarpoHa (o6r€rra HPC) dru,u - 18,73yo or R2oa1- 0,993, Ar,raMerp nopoAbr
dnop,tut - 5,07Yo ot R2oo1 = 0,993.

5. TecHora cBt3r{ Me)KAy Beprr{K€urbHbrMr{ cMerrleHrrrMu B cBoAe Bbrpa6orKr.r tr
KoHTaKTHhIMu AaBIreHuflMI{ Ha ecrecrBeHttoit unu }rcKyccrBennoft onope BbIpa)KeHHa.n

-
KaK AOJIS OOs.trCHeHHOr4 AI,'CIJWCIi''T4 OTpa)KaeT BKJT4A Onopbr B nOAAepXAIdkrkr
nrrpa6orxu. Ysenu.reHl,Ie rrJrorrlaAu rroA rpznofi AoJrrr o6rscn€nnofi Aucnepcutr
o3Harlaer yBen[qeHne eQQexrrBnocrl{ pa6oru no [oAAep)KaHEro nupa6orxn. Tarzvr
o6pasou, rrJrorrtraAb rroA rpnnofi AoJrlr o6rxcH6snofi Aucnepcuu - Kpr{Tepnft npu
au6ope parlr4oHullrbHrrx uapaMerpoe ryla6 c pac[opoM.

6. Paspa6oraHbr Lr 3arrluqeHbr rrareHTaMr{ cnoco6rr oxpaHbr rroAroroBnrelrnoft
nupa6omu, pazpa6oraHa MeroAuKa orrpeAeJreHlrrr vrx paquoHaJrbHbrx napaMerpoB,
rrpeAJroxeHa TexHoJroH4rr Ltx Bo3BeAeHua.

7. PaquonarbHblMl{ napaMerpaMr{ TyM6 c pac[opoM B ycJroBr{flx ruaxrbr
<<Paccser-l) sBJr.flrcTc.fi T€, Koropbre Aaror MaKcrrM€rJrrHrrfr MoAyJrb 4eQoprraaqnu
(Ea6^o, = 405,771e6IIa): Ar,raMerp ouarry6xu Don = 0,5715rra, Bbrcora onaay6rrE
Hon = 0,55tut, ruar ycraHoBKLI onary6ox Lo, = 0,8u, Ar{aMerp narpoHa dn , = O,L4tut,
Ar4aMerp nopoAbr duop = 5 + 10rrrna, KoJrr{rrecrBo p.flAoB onarry6or nSIo = 3rur; a n
ycJroBr4rx rraxrbr <<Il{emoncrar-fry6oraD) Te [apaMerpbr, Koropbre Ailor
MaKcr{M€rJrbHyrc sSQexruBHocrb pa6otu oxpaHHoro coopy}KeH}rr uo [oAAepxaH[ro
nrrpa6orrv v surpar.br Ha peaJrrrcarlr,Irc r(oropbD( MeHbrue, qeM rrpl{ ruaxrHoM BapIaaHTe:

ALIaMerp onany6xx Don:0,5715vt, Bblcora ouarry6rcu Ho, = L,4Lvt, 1IIar ycraHoBKI4
ouany6or Lon = L,Zvt, Ar,raMerp rrarpoHa dn^, = 0,12vt, AEaMerp [opoAbr dnoo = 5 +

10vttut, KoJrrrqecrBo prAoB ouarry6orc nSHo: 1tut.
8. ZcnonrgoBaHr{e ryr'r6 c pac[opoM no3BoJrf,er yBeJrru]rrb eQQerrunHocrb

pa6oru oxpaHHoro coopyxeHvrs no noAAepx(aHr{ro rrrpa6omu pr yMeHbrul4Tb 3arparbl
Ha ero Bo3BeAeHpre B ycJroBr4sx [r€xrbl <<Paccser-1>> s 3,94 paza.

3Ha.IuMocrb AJLrI HayKI{ pe3yJlbraroB }rccJle,qosaHnfi 3aKrnrlaerct B ToM, rITo

TeopeTr{rrecKr4e BbrBoAbr pa3BI{BaIoT npeAcTaBJreHI,Irr o MexaH}r3Me cABI{xeHI4t [opoA
BoKpyr rroAroroBnrenrnofi nupa6omu B 3aBvcr4Mocrlr or BpeMeHV BcryrIJIeHI4t B
pa6ory oxpaHHoro coopylKenvrfl. rro ee roAAepx(anrrro.

llparrnuecKoe 3HarreHr4e pe3yJrbraroB pa6orrr onpeAeJrf,ercr reM, qro oHlr
HaruJIrI npl{MeHeHne B ycJroBl{flx Irraxrbr <<Pacccser-l>>, nosnoJII4B cHlI3rITb 3arparbl Ha



Bo3BeAeHLre oxpaHHoro coopyx{eHr4e B 3,94 pa3a. Kpoue roro, pe3ynbrarbl,

noJryqeHHbre B Ar4cceprarluosuofi pa6ote, 6uru [pI4HtrbI K BHeApeHI4Io B yue6uufi

lpoqecc 14 Lrclonb3yrorcr npu r{TeHrdLI rerquft Lr [poBeAeHnLI [paKTuqecKI4x pr

la6oparopHbrx salrflTtrfi Anfl rroAroroBKla cnequaJlucroB ua ra$egpe <<Paspa6oma
Mecropox4enuit [one3Hbrx ?rcKorraeMbrp) rro ALIcIII4TIJILTHe <<flpoqeccrt oqI4crHbIX
pa6or upu [oA3eMHofi paspa6orKe rrJracroBblx noJIe3HbIX I,IcKoIraeMbIX), a raKxe
<<Cucrenlu paspaOorrcr{ rrJracroBbrx MecropoxAeHufi uoresHbrx r4cKorraeMblp).

PercouenAaur{n [o ncrroJrbgoBaHnro pe3yJrbraroB rr BbrBoAoB Arrcceprauun.
C.rzrae\a qerecoo6pa3HbrM orrpeAeJrr,rru o6racrb rrpuMeHeHlrf, rrpe.{naraeMoro

oxpaHHoro coopyx eHvrfl..
O6rqne 3aMerlaHrlfl:

l. CurEcoK rrcrolrHr{KoB Airr rrepBoro pa3Aera 6es yrqep6a Anr AoKa3arenbcrBa
aKTyanbHocTI{ Bolrpoca xeJIaTeJrbHo coKpaT[Tb, qTo rro3BoJII4T yMeHbIuLITb

HeorrpaBAaHHo AJrI{HHbre ccbrJlKrr cIILrcKa ncrroJrb3oBaHHbrx ucrorrHlrKoB.
2. IIpu pa:pa6orKe rrrrcJreuuofi MoAeJrH, a raKxre MoAenr{ r43 sKBLTBaJIeHTHIIX

MaTepr{€IJIOB, tIOAfOTOBnTeIrbHafl, BbrpaooTKa I{MeJra BepXHIOIO [OApbIBKy, XOT' B

rroApbrBKa. Xe.naremHo 6rtno
pa6ory oxpaHHoro coopyxeHl{t

6u
u

ruaxTHhIX ycJIoBLItx [IpllMeHtercs IJLDKHflI.
paccMorperb BrruflHue BLrAa noApbIBKI{ Ha
ycrofivunocrb rroA3eMHoro coopyxeHl{{.

3. He paccMorpeHbr Bolpocbr parluoHaJrbHoro pacronoxeHur oxpauHoft orropbl
or KoHTypa oxpaHreuofi eupa6orrn c yqeroM ycrofiuunocrll 6ponru.

4. 3asucr4Mocrb (3.1) rro HarrreMy MHeHprro cneAoB€ulo 6u ynpocrl4Tb nyreM
yMHoxeHrar ros S Q 14 rILI eHToB rIpLI He3 aBucldMblx nepeMeHHbIX.

5. B coorBercTBr4u c oAuoft u3 3aAaq Ar4cceprarlrloHHoro r{ccneloBaHurfl.,
rpe6onanocr ycraHoBkrrb parlr{oH€rJrbHbre [apaMerpbr oxpaHHoro coopyxeHl,It. B
3aBr{cuMocrz (3.1) npe4craBneHbr QarropsI, BiILUIrcIqve Ha eQQerrneHocrb pa6oru

oxpaHHoro coopyxe:aurfl', Ho He nprrBoArrcr ero parlnoHanbHbre napaMerprr. Tar, r
npr{Mepy, rarofi AI{aMerp otarry6ru orlT}IM€rnbnufi ?

flpu o6ocHoeaHr4r4 parlr4oH€urbHbrx rapaMerpoB Arrfl KoHKperHbIX ropHo-
feonornqecKHx ycnoBr{H lrraxT peKoMeHAoBarIHcb, KpoMe [puBe.4eHHbIX B 3aBHOIIMOCTLI
(3.1), TaKr4e Sarroprr KaK rrrar ycraHoBKlr oxpaHHbrx sJreMeHToB LI KoruqecrBo p{AoB
ycraHoBKu. Ocraerc.f, He-rrcHbrM KaK oHrl orrpeAeJreHbr r{ HacKoJIbKo paIII4oHauIbHbI.

6. B ra6ru4rlax 5.1, 5.4 rpr{ yKa3anuv sHaqeHrrfi rcoe@Quqr4eHra llyaccoua grr

KocrpoB n XE ryna6 uMeerc.f, cchrJrKa Ha cnpaBorrHyrc IoKyMeHTaIIurc [porpaMMHoro
KoMnJreKca ANSYS (ucrouHlrr<f2l2l), qro Ha HaIIr B3rrI"aA He BepHo.

Tarxe rro HarrreMy MHeHr{ro He coBceM KoppeKTHo 3aAaBarr ceoficrBa ropHbIX
[opo.{, a raKx{e oxpaHHbrx coopyxenufi. c rotrHocrbro Ao 5-6 :uaron (ra6nuqrr 5.1 , 5.4,
5.5 u,Up.), uocKonbKy B rrpeAenax oAHoro 14 Toro x{e BbleMorrHoro TIoJUI oHI,I Moryr
BapbnpoBaTbcfl, Ha lopf,AoK.

7.Ha crpaHr.rqe 197 yxazano, rrro EXET-7 AByx rl4ropa3MepoB. OAnaro BXET-
7 utrcer pa3Mepbl 0,4x0,5x0,I5,aBXET- 6 - 0,4x0,5x0,1 vr.

8. Ha crpaHr{rle 74 ctroso (BJrLrrHr4e) rroBTopflercfl. ABa pa3a rIoAptA.



3arc.nro.reHue.

,.{nccepraqvr rpeAcraBnrer co6ofi 3aBeprxeHHyro HayqHo-LlccreAoBareJlbcKyK)
pa6ory Ha aKTy€rJrbnyro reMy. Honrre HayqHble pe3ynbrarbl, loJryqeHHble

Ar{ccepraHToM, LrMeror cyrqecrBeHHoe 3HaqeHlae Ans HayKH rI rlpaKTuru. BHeoAbI I4

peKoMeHA ar\lavr Ao crarorlno o 6o cno BaHbI.
Pa6ora orBerraer rpe6onanuflM n. 2.2 <<floloxeHlrt o trpucyx4enutr yrIeHbIX

creueHefi), yrBepxAeHHoro rrocraHoBneHlleM Cosera Muuucrpoe IHP J\b 2-13 or 27

Senpalr 2015 roAa, npeAbrBJrf,eMbrM K KaHAuAarcKr{M Al{aceprallvrflM, a ee aBTop
3acJIyXEBaeT IIpHcy)KAeHus. eMy yqeHol{ cTeIIeHI4 KA}lAvIAaTa TeXHurIecKLIx HayK no

clequr€urbHocrr.r 25.00.22 - feorexHoJrofzrr (no4serraH€ur, oTKpbrrafl.vr cTpol{TenrHar).
OrsHs o6cyN4en vr o4o6pen Ha 3ace4annu xa$e4prr <Pa:pa6orra

Mecropox{Aertuit [oJre3Hbrx r4cKorraeMblx) focy4apcrBeHHofo O6pa:onareJlbHoro
Y.rpex4eurar Bucruero O6pasonanza Jlyraucr<ofi Hapo4Hofi Pecny6nar<ra
<<,{on6accrufi focy4apcrnenHrrfi Texnn.{ecrcHfi Llucruryr>> <<29>> flHBapfl. 2021
rrporoKon J\b 5.

Kanl. TexH. HayK rlo creq?IaJlbuocrr.r 05.15.02 -

floAserauar pa:pa6orra uecropoN4euuft rIoJIe3HbIx
r.rcKorraeMbrx, AoIIeHT, sane,4yroqufi ra$e4poft
<Paspa6orxa MecropoxAeuufi lroJle3Hbrx I,IcKoIraeMbIX>
foy BO JIHP <,{onfTl4>: 94204, JIHP, Aruencr, np.
Jleurana, L6, reil. (06442) 2-79-60,
info@dstu.education

f,, Kusuxpos Oner JIeonzAosLItI, Aaro
o6pa6orry Mollx nepcoutulbHblx AaHHbIx.

floAnucr Kzsuapona Orera Jleonu4onu'ra y
flououlnrr peKTopa iro ra4poaofi pa6ore

E-mail: ./-,7\
qA Kusuxpoe orer JIeouuAoBHq
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