
OT3biB 

o<f>II"'U.II"'allbHOro onnoHeHra 

Ha AIIICceprau,llloHHYIO pa6ory PYAHesa VlropH BnaAIIIMIIIpOBIII4a Ha TeMy «Y31lOBble 

COeAIIIHeHIIIH AepeBHHHbiX 3/leMeHTOB Ha BK/leeHHbiX CTa/lbHbiX n/laCTIIIHaX», 

npeACTaB/leHHYIO Ha COIIICKaHIIIe y4eHOVi CTeneHIII KaHAIIIAaTa TeXHIII4eCKIIIX HayK 

no cneu,lllaflbHOCTIII 05.23.01- CTpOIIITe!lbHble KOHCTPYKU,IIIIII, 3AaHIIIH 

111 coopy>t<eHIIIH 

06w.aH xapaKrepii"'CTII"'Ka pa6oTbl 

AlllccepTaU,IIIH Vl.B. PyAHesa nOCBHW,eHa 3KCnep111MeHTall bHbiM Ill 

TeopeTIII4eCKIIIM IIICC!leAOBaHIIIHM Y31lOBbiX coeAIIIHeHIIIVI KOHCTPYKU,IIIVI 1113 ApeseciiiHbl, 

BblnOilHHeMbiX c lllcno!lb3oBaHIIIeM BK!leeHHbiX CTa!lbHbiX nnacTIIIH. UenbiO pa6oTbl 

HB/lHeTCH pa3pa60TKa Ill IIICC!leAOBaHIIIe TaKIIIX COeAIIIHeHIIIV!, pa3BIIITIIIe MeTOAIIIKIII IIIX 

pac4eTa 111 KOHCTpylllposaHIIIH. 

npeACTaB/leHHaH Ha OT3biB AIIICCepTaU,IIIH 06W,IIIM o6beMOM 176 CTpaHIIILI, 

COCTOIIIT 1113 BBeAeHIIIH, nHTIII rllaB, 3aK/ll04eHIIIH, CniiiCKa /liiiTepaTypbl (166 

Haii!MeHOBaHIIIVi) Ill nplllllO>KeHIIIH, B KOTOpOM COAep>t<aTCH 4 aKTa BHeApeHIIIH 

pe3yllbTaTOB IIICC!leAOBaHIIIVi B CTpOIIITe/lbHYIO npaKTIIIKY Ha 6-TIII o6beKTaX Ill B 

y4e6Hblill npou,ecc. 

AKryanbHOCTb reMbl AII"'Cceprau.ll"'ll"' 

CospeMeHHbiVI yposeHb pa3BIIITIIIH CTpOIIITe!lbHOro npo1113BOACTBa BbiABIIIraeT 

Tpe 6oBaHIIIH no C03AaHIIIIO HOBbiX TlllnOB COeAIIIHIIITe/lbHbiX 3/leMeHTOB, C04eTaiOW,IIIX B 

ce6e BbiCOKIIIe nOKa3aTe/llll np04HOCTIII, >KeCTKOCTIII, 3KOHOMIII4HOCTIII, TeXHOilOriii4HOCTIII 

s 1113rorosneHIIIIII 111 MOHTa>t<e. B AepeBHHHbiX KOHCTPYKU,IIIHX raKoe HanpasneHIIIe 

p e a/liii30BbiBaiOT 3a C4eT npiiiMeHeHIIIH B V3110BbiX COeAIIIHeHIIIHX CTa/lbHbiX CBH3ell!, 

BK/leeHHbiX B APeBeCIIIHY (BK!leeHHble waVI6bl, apMaTypHble CTep>KHIII). nplll 3TOM 

1113BeCTHble Tlllnbl COeAIIIHeHIIIV! C npiiiMeHeHIIIeM BK/leeHHbiX CTa/lbHbiX 3/leMeHTOB He 

06XOAHTCH 6e3 IIICnO!lb30BaHIIIH CTa/lbHbiX HaK!laAHbiX nllaCTIIIH B COCTaBe COeAIIIHeHIIIH, 
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LITO CHIII>KaeT TeXHOJlOriiiLJHOCTb CTbiKa Ill He n03BOmleT B nO!lHO~ Mepe YHIIIcPIIILJ,IIIpOBaTb 

ero p,eTa!llll. KpoMe 3TOro YHIIIBepca!lbHbl~ CTbiK CIIICTeMbl LJ,HV1V1CK Ha HaKJlOHHO 

BKJleeHHbiX CTep>KHHX He npep,CTaBJleH B pa3beMHOM BaplllaHTe Ill He Jlii!WeH 

OT,ll,e!lbHbiX TeXHOJlOrii!LJeCKIIIX He,ll,OCTaTKOB, TaKIIIX KaK npiiiMeHeHII!e CBapKIII nOCJle 

BKJleii!BaHIIIH CTep>KHH, OTCYTCTBII!e nOJlHOro KOHTpO!lH TO!lUJ,IIIHbl K!leeso~ npOCJlO~KIII 

Me>t<p,y CTep>t<HeM Ill p,peBeCIIIHO~ B rHe3p,e. 3TIII Hep,OCTaTKIII B onpep,e!leHHO~ Mepe 

cy>t<aiOT 06JlaCTb npii!MeHeHIIIH 1113BeCTHbiX TlllnOB COe,ll,II!HeHIII~ Ha BKJleeHHbiX CTa!lbHbiX 

3/leMeHTax s y3nax p,epeBHHHbiX KOHCTPYKLJ,III~. B cnyLJae npii!MeHeHIIIH s y3nax 

BKJleeHHbiX CTa!lbHbiX nnaCTIIIH C rapaHTIIIpOBaHHO~ npOLJHOCTbiO K!l e esoro COe ,ll,IIIHeHIIIH 

3HaLJII!Te!lbHO paCWIIIpHIOTCH B03MO>KHOCTIII no pa3pa60TKe Ill npOeKTIIIpOBaHIIIIO HOBbiX 

Tlllnos conpH>t<eHIII~ p,epeBHHHbiX KOHCTPYKLJ,III~, s TOM . LJIIIC!le, c6opHo- pa36opHbiX. 

3ap,a4a OCJlO>KHHeTCH OTCVTCTBII!eM B TeXHIIILJeCKO~ Jlii!TepaType KaKII!X-Jlii!60 p,aHHbiX no 

yBeJlii!LJeHIIIIO npOLJHOCTIII K!leesoro COe,ll,II!HeHII!H no KOHTaKTHO~ nosepXHOCTIII nnaCTIIIH 

C p,peseCIIIHO~. 0TCYTCTBYIOT TaK>Ke MeTO,ll,IIIKIII pac4eTa Hecyw,e~ cnoco6HOCTIII Ill 

npii!HLJ,IIInbl KOHCTpylllpOBaHIIIH COe,ll,II!HeHII!~ Ha BKJleeHHbiX CTa!lbHbiX nna CTII!HaX. 

B CBH3111 C 3TIIIM, IIICCJle,ll,OBaHII!e K!leesoro COe,ll,II!HeHIIIH CTa!lbHbiX nnaCTIIIH C 

p,peseciiiHO~, pa3pa6oTKa, KOHCTpylllposaHII!e Ha 6a3e nposep,eHHoro lllccnep,osaHIIIH 

V3llOBbiX conpH>t<eHIII~ p,epeBHHHbiX KOHCTPYKLJ,III~ Hosoro Tlllna, c nocnep,yiOUJ,IIIM 

3KCnep111MeHTa!lbHO-TeOpeTII!LJeCKIIIM 060CHOBaHIIIeM MeTO,ll,OB pacLJeTa Ill pa3pa60TKa 

peKOMeHp,aLJ,III~ no npoeKTIIIpOBaHII!IO Ill npii!MeHeHII!IO npep,!lO>KeHHbiX COe,[l,II!HeHIII~, 

HBJlHeTCH Ba>KHO~ HayLJHO~ Ill npaKTII!LJeCKO~ 3ap,aLJe~. 

TaKIIIM o6pa30M, aKTya!lbHOCTb TeMbl ,ll,IIICCepTaLJ,IIIIII He Bbl3biBa e T COMHeHIII~ Ill 

pewaeMble BOnpOCbl MOryT IIIMeTb 60JlbWO~ HayLJHbl~ Ill npaKTIIILJeCKIII~ IIIHTepec. 

CTeneHb o6ocHoBaHHocn1 Hay4HbiX nono>KeHII1~, BbiBOAOB 111 
peKoMeHAaU,111~, c<J>opMynll1posaHHbiX s A111CcepTaU,II1111 

OcHOBHble HayLJHble nono>t<eHIIIH, BbiBO,ll,bl 111 peKoMeHp,aLJ,IIIIII, npep,CTasne HHbl e 

B p a 6oTe, C!lep,yeT np11!3HaTb P,OCTaTOLJHO 060CHOBaHHbiMIII. 
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UeneHanpasneHHbl~ aHafll.-13 cocTOHHit1H sonpoca no3BO!llt1fl asTopy 

Ccp0pMylllt1pOBaTb OCHOBHble HanpaBJleHit1fl AaflbHe~Wit1X TeopeTit14eCKit1X lt1 

3KCnep1t1MeHTa!lbHbiX lt1CC!leAOBaHit1~, B TOM 41t1Cfle, nporpaMMY MOAeflbHbiX lt1 

HaTypHbiX 3KCnep1t1MeHTOB, a npose,t:J,eHHble npeABap1t1Te!lbHble lt1CnbiTaHit1fl 

nOATBepA1t1fllt1 B03MO>KHOCTb C03AaHit1fl lt1 lt1CnO!lb30BaHit1fl COeA1t1HeHit1fl 3JleMeHTOB 

AepeBHHHbiX KOHCTpyKU,I.-1~ Ha CTa!lbHbiX BKJleeHHbiX nflaCTit1HaX. 

Bo3MO>t<HOCTb np1t1MeHeHit1H BKneeHHbiX B Apeseclt1HY cTa!lbHbiX nnaCTit1H AflH 

coeAit1HeHit1H 3!leMeHTOB AepeBHHHbiX KOHCTPYKU,I.-1~ o6ocHoBaHa 1.-1 TeopeTit14eCKit1Mit1 

MeToAaMI.-1. B pe3yflbTaTe o6o6w,eHit1~ B paMKax aHa!llt1Tit14ecKoro MeTOAa BbiHB!leHo 

Ha!llt141t1e Ha1.-16onee onacHbiX KacaTe!lbHbiX HanpH>t<eHI.-1~ s Apeseclt1He no KOHTaKTY 

«KJle~-ApeBeCit1Ha» lt1 HOpMa!lbHbiX HanpH>t<eHI.-1~, OTpb1BafOW,It1X 3fleMeHTbl 

COeA1t1HeHit1fl B HanpaB!leHit11t1 OCIII, nepneHA1t1KYllHpHO~ npOAOflbHO~ . 

Pe3yflbTaTbl aHa!llt1Tit14ecKoro pac4eTa nOATBepA1t1fllt1 KapT1t1HY HanpH>t<eHHO

Ae¢opM1t1posaHHoro COCTOHHit1fl COep,lt1HeHit1fl, onpep,e!leHHYfO 41t1CJleHHbiMit1 MeTOAaMI.-1 

s ABYX cospeMeHHbiX nporpaMMHbiX KOMn!leKcax. KpoMe 3Toro, 41t1C!leHHoe 

lt1CC!leP,OBaHit1e HanpH>t<eHHO-p,ecpopMit1pOBaHHOrO COCTOHHit1fl Ha napaMeTp1t14eCKO~ 

MOAefllt1 Kneesoro coeA1t1HeHit1H nnacTit1Hbl c ¢pe3eposaHHbiMit1 na3aMit1, 

BblnO!lHeHHbiMI.-1 AflH yse!llt14eHit1H npo4HOCTit1 cu,enneHit1H c Apeseclt1HO~, BbiHBit1flO 1.-1x 

Halt16onee pau,lt1oHa!lbHoe reoMeTplt14ecKoe 1.-1cnonHeH1t1e c yrnoM HaKnoHa na3oB s 

45Q±3Q K npOAOflbHO~ OCI.-1 nnaCTit1H. 

nony4eHHble, xopowo conoCTaBit1Mble Me>KAY co6o~, pe3ynbTaTbl 

aHa!llt1Tit14eCKit1X lt1 41t1CJleHHbiX lt1CC!leAOBaHit1~ n03BOJllt1Jllll aBTOpy Bblf!Bit1Tb Halt160!lee 

onaCHble KOMnOHeHTbl HanpH>t<eHHO-AecpopM!t1pOBaHHOrD COCTOHHit1fl K!leesoro 

COeP,It1HeHit1fl CTa!lbHbiX n!laCTit1H C p,peBeCit1HO~ lt1 yCTaHOBit1Tb 3aKOHOMepHOCTit1 

Bfllt1HHit1H Ha pa6oTY y3flOBbiX coeAit1HeHit1~ reoMeTplt14eCKit1X 1.-1 KOHCTPYKTit1BHbiX 

napaMeTpos. B pe3yflbTaTe BblnO!lHeHHoro s pa6oTe cpaKTOpHoro aHa!llt13a 

pe3yflbTaTOB MHOrD41t1CJleHHbiX lt1TepaU,It1~ paC4eTa COeP,It1HeHit1fl yCTaHOBfleHbl 

Ha lt16one e 3 Ha41t1Mble AflH npo4HOCTit1 1t1 Ae¢opMaTit1BHOCTit1 coe A1t1HeHit1H cpaKTOpbl, 4TO 
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npeAOnpeAe11111110 MeTOA111Ky, nopHAOK npoBeAeHII1H HaTypHbiX 3KCnep111MeHTOB 111 

n03BOJ1111110 M111HII1MII13111pOBaTb KOJ11114eCTBO napaMeTpOB 111CCJleAOBaHII1H. 

3Kcnep111MeHTallbHble 111CClleAOBaHII1H nposeAeHbl c np111MeHeHII1eM xopowo 

3apeKOMeHAOBaBWII1X ce6H B Hay4HbiX 111CCJleAOBaHII1HX MeTOAa HaTypHOVi 

TeH30MeTp111111, n03BOJ1111BWII1M onpeAe11111Tb OCHOBHble KOMnOHeHTbl HanpH>KeHHO

Ae¢opMII1pOBaHHOro COCTOHHII1H COeAII1HeHII1H CTallbHbiX nllaCTII1H C APeBeCII1HOVi. 

B pe3yllbTaTe npoBeAeHII1H MHOrD4111ClleHHbiX 3Kcnep111MeHTOB, nOATBepA111BWII1X 

AaHHble 4111CJleHHbiX 111 aHallii1TII14eCKII1X 111CClleAOBaHII1Vi, B TOM 4111Clle, 0 

>KII13HeCnOC06HOCTII1 COeA111HeHII1H, nolly4eHbl 3aBII1CII1MOCTII1 KOMnOHeHTOB HP,C 

COeA111HeHII1H OT reoMeTp1114eCKII1X napaMeTpOB nJlaCTII1H. 3TO n03BOJ1111110 aBTOpy 

nolly4111Tb anpoKCII1MaLJ,1110HHble ¢opMyllbl AllH yYeTa s npaKTII14eCKII1X pacYeTax 

BJ1111HHII1H A11111Hbl BKJleeHHOVi 4aCTII1 nJlaCTII1H 111 111X TOJ1W,111Hbl Ha HeCyW,yiO CnOC06HOCTb 

coeA111HeHII1H. KpoMe 3Toro, onpeAelleHa MaKCII1MallbHO 3¢¢eKTII1BHaH A11111Ha 

BKJleViKII1, HaXOAHW,aHCH B 111HTepBaJle OT 2-X AO 8 - MII1 Bellii14111H ee Wll1pii1Hbl. 

BbiHBJleHHaH Ae¢opMaTII1BHOCTb coeA111HeHII1H s 4-6 pa3 MeHbWe Ae¢opMaTII1BHOCTII1 

aHaJlOrii14HbiX COeA111HeHII1Vi HareJlbHOro Tll1na . 

ClleAyeT OTMeTII1Tb pa3pa6oTaHHble 111 np111BeAeHHble B A111CcepTaLJ,111111 

KOHCTPYKTII1BHble peweHII1H V3110B AepeBHHHbiX KOHCTPYKU,111Vi c np111MeHeHII1eM 

BKJleeHHbiX CTaJlbHbiX nllaCTII1H. npeACTaBJlHeTCH, 4TO KpOMe V3110BbiX COeA111HeHII1Vi, 

BOCTpe6oBaHHbiX B COOTBeTCTBII1111 C aKTaMII1 0 BHeApeHII1111, 60JlbWaH 4aCTb 

np111BeAeHHbiX pa3pa60TOK, B TOM 4111CJle, 3JleMeHTbl npOCTpaHCTBeHHbiX CII1CTeM, 

TaK>Ke HaViAYT CBOe np111MeHeHII1e B npaKTII14eCKOM CTp0111TellbCTBe. 

3TOT ¢aKT nOATBep>KAaiOT pe3yllbTaTbl 4111ClleHHbiX 111CCJleAOBaHII1Vi 111 

3Kcnep111MeHTallbHbiX KpaTKOBpeMeHHbiX 111CnbiTaHII1Vi HaTypHbiX V3110B - pacTHHYTbiX 

CTbiKOB c YeTblpbMH BKJleeHHbiMII1 n11acT111HaM111 111 onopHbiX V3110B ¢epMbl. 

YcpeAHeHHbli:1 Ko3¢¢111u,111eHT 6e3onacHOCTII1 no paoo~eTHOVi Harpy3Ke np111 npoBeAeHII1111 

HaTypHOro 3KCnep111MeHTa COCTaBII1Jl 2,87 111 3,21, COOTBeTCTBeHHO. 
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K!leesoe coep,~t~HeH~t~e CTa!lbHbiX n!lacr~t~H c p,pesec~t~Hoi-1, npep,!lo>t<eHHoe 

asropoM, Bblp,ep>t<a!lo 111 ycKopeHHoe p,ll~t~Te!lbHoe ~t~cnbiTaH~t~e pacyerHoi-1 Harpy3Koill . 

3KCnep~t~MeHT, nposep,eHHbli/1 Ha pbiYa>t<HOi-1 yCTaHOBKe C KOHTpO!leM YCIII/llllfl 

o6pa3U,OBbiM P,II!HaMOMeTpOM, P,lliiiBWIIIiiiCH 90 CVTOK, noKa3a/l yCTaHOBIIIBWIIIiiiCH 

xapaKrep no!l3yYecr~t~ coep,~t~HeH~t~H s reYeH~t~lll nepBbiX 25 cyroK, 111 orpaH~t~YeHHblill s 

noc!lep,y10w,ee speMH. ,LJ,ecpopMar~t~BHOCTb coep,~t~HeH~t~H He npeBbiC~t~!la p,onycr~t~MbiX 

3HaYeHIIIilllll COOTBeTCTByer noKa3aTe/lHM aHa/lOfiiiYHbiX K/leeBbiX COeP,II!HeH~t~i/1. 

no pe3yflbTaraM 3Kcnep~t~MeHra!lbHbiX IIICC!lep,osaH~t~i-1 coep,~t~HeH~t~i-1 c rpynnoi-1 

CIIIMMeTpiiiYHO BK/leeHHbiX n!laCTIIIH aBTOpOM 6bl/llll nO!lyYeHbl C!lep,yiOW,Itle 

npaKTIIIYeCKitle noKa3aTe/llll. ( yse/lii!YeHitleM KO/lii!YeCTBa n/laCTIIIH, HaY~t~HaH C 4-X, B 

Y31lOBOM conpH>t<eH~t~lll pacYeTHaH Hecyw,aH cnoco6HOCTb Ka>t<p,oi-1 orp,e!lbHO B3HToill 

n/laCTIIIHbl CHIII>t<aeTCH . Bell!IIYII!Ha CHIII>t<eHIIIH COCTaB/lfleT OT 5% np111 YeTblpex n/laCTII!HaX 

P,O 18% nplll BOCbMIII nflaCTIIIHaX, YTO HaW/10 CBOe OTpa>t<eH~t~e B cpOpMy!le, 

npep,!lo>t<eHHoi-1 asropoM P,llH onpeAefleH~t~H Hecyw,ei-1 cnoco6Hocr~t~ coeA~t~HeH~t~H . 

Bee BbiWenepeYIIIC/leHHOe n03BO/lfleT CP,e!laTb BbiBOP, 0 TOM, YTO CTeneHb 

060CHOBaHHOCTIII Ill apryMeHTaU,Itllll Hay4HbiX nO!lO>t<eHIIIi-1, BbiBOAOB Ill peKOMeHAaU,IIIi-1 

P,IIICCepTaU,IIIIII He Bbl3b1Baer COMHeH~t~i/1. 

AocrosepHOCTb 111 HOBH3Ha HayYHbiX nono>KeHHH, BbiBOAOB 

111 peKOMeHAaU,HH, li13110>KeHHbiX B AHCCepraU,HH 

B pa6ore ~t~cno!lb30BaH 3Kcnep~t~MeHTa!lbHo-reoper~t~YecK~t~ill Merop,. B 

TeopeTit14eCKIIIX IIICC/leP,OBaHIIIHX 111CnO!lb30BaHbl 06W,IIIe MeTOP,bl CTpO~t~Te/lbHOi-1 

MexaH~t~KIII, reop111111 ynpyrocr~t~ 111 pacYera p,epeBHHHbiX KOHcrpyKu,~t~i-1. ,lJ,flH 3roro asropy 

yp,a!lOCb snepBble np~t~MeH~t~Tb Merop,~t~Ky peweH~t~H Kpaesoi-1 3ap,a4~t~ reop111111 ynpyrocr~t~ 

B BII!Ae HBHbiX pa3/lO>t<eHIIIill no C06CTBeHHbiM cpyHKLI,IIIHM Kpaesoi/1 3aAaYitl - cpyHKLI,IIIHM 

¢aAflH-nanKOBit14a- np111 BbiAepr~t~BaHIIIIII CTa/lbHOrD pe6pa 1113 AepeBHHHOi-1 n/laCTIIIHKIII. 

Pe3yflbTaTbl aHa!l~t~T~t~4ecKoro peweH~t~H xopowo Koppe!l~t~pyiOTCH c pac4eraM~t~ 

op~t~r~t~Ha!lbHbiX KOHeYH0-3JleMeHTHbiX MOAeller:1, C03AaHHbiX B ABYX !lltiU,eH31110HHbiX 
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nporpaMMHbiX KOMn!leKcax nK ANSYS 111 nK APM CiviiEngineering, 4TO nop,rsep>t<p,aeT 

KOppeKTHOCTb Bbi4111C!leHII1i:1. ¢>11131114eCKII1i:1 3KCnep111MeHT BblnO!lHeH C 111CnO!lb30BaHII1eM 

cospeMeHHoro anecrosaHHoro 1113Mepii1Te!lbHO-Bbi4111Cilii1Te!lbHoro o6opyp,osaHII1H, 4TO 

o6ecne4111/l0 Heo6XOP,II1MYIO P,OCTOBepHOCTb nony4eHHbiX pe3yllbTaTOB, 

nOP,TBepp,111BWII1X aHa!lii1TII14eCKII1e 111 4111C!leHHble Bbi4111C!leHII1H . 

KpoMe 3Toro, p,ocrosepHOCTb nony4eHHbiX pe3yllbTaros nop,rsep>t<p,ae rcH 

ap,eKBaTHOCTbiO paC4eTHbiX nO!lO>t<eHII1i:1 111 3KCnep111MeHTa!lbHbiX p,aHHbiX, 

np111MeHeHII1eM p,y611111py10UJ,II1X MeTOP,OB 111CnbiTaHII1i:1, a TaK>t<e 1113/lO>t<eHII1eM OCHOBHbiX 

Bbi BOP,OB 111 peKOMeHp,aLJ,II1i:1 B ny6!lii1KaLJ,111HX 111 Ha KOHQ.>epeHLJ,111HX. 0CHOBHble 

pe3yllbTaTbl P,II1CCepTaLJ,111111 ony6!lii1KOBaHbl B 12 ne4aTHbiX pa6oTaX, B TOM 4 111 C!le B 

4eTblpex craTbHX s peKoMeHp,osaHHbiX BAK Pet:> 1113p,aHII1HX. OcHOBHble BbiBOAbl no 

P, II1CCepTaU,II1111 Hay4HO 060CHOBaHbl: OHII1 OTpa>t<aiOT CYTb BblnO!lHeHHbiX 

111ccn ep,osaH111i:1. AsropeQ.>epar coorsercrsyer cop,ep>t<aHII110 p, 111 cceprau,111111 . 

Pa3pa6oraHHbli:1 s p,aHHol::l pa6ore npaKTII14eCKII1i:1 Merop, npoeKT111posa HII1H 

COeP, II1 HeHII1i:1 3/leMeHTOB p,epeBHHHbiX KOHCTpyKU,111i:1 Ha CTa!lbHbiX BK!leeHHbiX 

n!laCTII1HaX n03BO!lHeT P,OCTaT04HO npOCTO onpep,e!lii1Tb HeCyW,yiO CnOC06HOCTb 

coep,II1HeHII1H 111 cnpoeKT111posaTb y3e11 np111 1113BeCTHbiX pac4eTHbiX yc11111111HX. 

Ha XOpoweM ypOBHe BblnO!lHeH 0630p COCTOHHII1H 111CC!lep,osaHII1i:1 Y31lOB 

p,epeBHHHbiX KOHCTpyKU,II1i:1 CO CTa!lbHbiMII1 CBH3HMII1, npoaHa!lll13111pOBaHbl 111X 

npe111Myw,ecrsa 111 Hep,ocraTKII1. Cnep,yer raK>t<e OTMeTII1Tb CII1CTeMHbli:1 nop,xop, K 

1113y4eHII110 pea!lii130BaHHoi:1 s p,111cceprau,111111 npo6neMbl, 4TO Hawno orpa>t<eHII1e s 

crpyKrype pa6oTbl, Merop,onor111111 111 nocne p,osa r e nbHOCTII1 BblnOilHeHII1H 

111ccnep,osaH111i:1. B cn111cKe llii1Teparypbl yKa3aHbl Ha1116onee 3Ha4111Mble pa6oTbl 

o re4ecrseHHbiX 111 3apy6e>t<HbiX y4eHbiX. Bee pa3p,enbl p,111ccepr au,111111 3asepwa 10rcH 

Bbi BOP,aMII1, T04HO OTpa>t<aiOW,111MII1 Cop,ep>t<aHII1e COOTBe TCTBYIOUJ,111X pa3p,e!lOB, a 

Ha1116onee sa>t<Hble BbiBOAbl o6o6w,eHbl 111 npep,crasneHbl s pa3p,ene «3aK!ll04eHII1e». 

TeopeTII14eCKYIO, npaKTII14eCKYIO LJ,eHHOCTb 111 HOBII13HY pa60Tbl COCTaB!lHIOT 

n ony4eHHoe a Ha!lii1TII14ecKoe peweHII1e 3ap,a4111 no onpep,e neHII110 HanpH>t<eH HO-
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p,e<f>opM1t1pOBaHHOro COCTOHHit1fl K/leesoro COe,LJ,It1HeHit1e CTa/lbHbiX nflaCTit1H C 

p,peseCit1HO~, C03p,aHHble KOMnbiOTepHble MO,LJ,e/1111 Y31lOBbiX COe,LJ,It1HeHit1~, pe3yflbTaTbl 

paC4eTa KOTOpbiX nO,LJ,TBep>t<p,eHbl BbiCOK01t1H<f>OpMaTit18HbiMit1 HaTypHbiMI-1 

3KCnep1t1MeHTaMit1, pa3pa6oTaHHble lt1 BHep,peHHble B npaKT1t1KY npoeKTit1pOBaHit1fl 

HOBble Tlt1nbl y3flOBbiX coep,lt1HeHit1~ c lt1H>t<eHepHo~ MeTO,LJ,It1KO~ 111x pac4eTa, a TaK>t<e 

B03MO>t<HOCTb lt1CnO/lb30BaHit1fl nofly4eHHbiX pe3yflbTaTOB ,LJ,Ilfl W1t1pOKOro Kpyra 

KOHCTpyKTOpCKit1X 3ap,a4 B 06JlaCTit1 npoeKTit1pOBaHit1fl KOHCTpyK~It1~ Ha OCHOBe 

p,peseclt1Hbl. 

B ~e/loM, pe3yflbTaTbl, nofly4eHHble Pyp,HeBbiM V1.B., HBflHIOTCH HOBbiMI-1 

,LJ,OCTOBepHbiMit1 Hay4Hb1Mit1 3HaHit1fiMit1 0 HanpH>t<eHHO-p,e<f>opM1t1pOBaHHOM COCTOHHit11t1 

y3flOB p,epesHHHbiX KOHCTPYK~It1~ c nplt1MeHeHit1eM BK/leeHHbiX cTaflbHbiX nflaCTit1H, 

no3BOflHIOW,It1Mit1 KOHCTPYKTopy Hay4HO o6ocHosaHHO npoeKT1t1posaTb TaKit1e y3flbl. 

3aMe4aHit1R no A1t1CcepTaU.It11t1 

1. 3Kcneplt1MeHTaflbHble lt1CCilep,osaHit1H p,lt1ccepTa~lt11t1 nposep,eHbl Ha ~e/lbHO~ 

p,peseclt1He. XoTe/lOCb 6bl ys111p,eTb, KaK BK/leeHHble CTa/lbHble nflaCTit1Hbl pa6oTaiOT s 

K/leeHo~ p,pesec111He. 

2. B p,aHHO~ pa6oTe Heo6xop,lt1MO 6o/lee pa3sepHyTo npep,CTaBit1Tb 

conoCTas/leHit1e p,aHHbiX, nofly4eHHbiX np111 nposep,eHit11t1 3Kcneplt1MeHTaflbHbiX 111 

41t1C/leHHbiX lt1CC/le,LJ,OBaHit1~. 

3. B p,allbHe~we~ pa6oTe Hap, cosepweHcTsosaHit1eM MeTop,a pac4eTa Y31lOBbiX 

COe,LJ,It1HeHit1~ Ha BK/leeHHbiX CTa/lbHbiX n/laCTit1HaX Cllep,yeT lt1CC/le,LJ,OBaTb 

3KCnflyaTa~lt10HHble <f>aKTOpbl, B/llt1HIOUJ,It1e Ha np04HOCTb lt1 >t<eCTKOCTb COe,LJ,It1HeHit1~, 

Hanp1t1Mep, TaKit1e, KaK B/la>t<HOCTb lt1 TeMnepaTypa. 

0TMe4eHHble He,LJ,OCTaTKit1 He yMa/lHIOT o6w,y10 nO/lO>t<lt1Te/lbHYIO O~eHKY 

pe~eH31t1pyeMo~ p,lt1ccepTa~lt11t1 . 
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3aK/1t04eHIIIe 

A111cceprau,vo=t V1.B. Pyp,Hesa npep,CTasnHeT co6o!)1 3aKOH4eHHYIO Hay4HYIO 

KBalllllcpiiiKaU,IIIOHHYIO pa6oTy, B KOTOpo!)i 1113/lO>t<eHbl Hay4H0-060CHOBaHHble 

pa3pa60TKIII, o6ecne4111BaiOW,IIIe pea/lbHble YCilOBIIIH BHep,peHIIIH B npaKTIIIKY 

CTpOIIITellbCTBa KOHCTPYKU,III!)i 1113 p,peseciiiHbl c y31lOBbiMIII coep,IIIHeHIIIHMIII Ha 

BKneeHHbiX CTallbHbiX nnacTIIIHax. A111cceprau,111H o6nap,aeT Hay4Ho!)i HOBIII3Ho!)i 111 

npaKTIII4eCKO!)i 3Ha4111MOCTbiO Ill COOTBeTCTByeT n.9 «nO/lO>t<eHIIIH 0 nopHp,Ke 

np111cy>t<p,eH111H yYeHbiX CTeneHe!)i» BAK Pet> . 

C4111Tal0, 4TO asrop p,111cceprau,111111 V1ropb Bnap,IIIM111pOBIII4 Pyp,HeB 3acny>t<IIIBaeT 

npiiiCy>t<p,eHIIIH y4eHo!)i CTeneHIII KaHp,lllp,aTa TeXHIII4eCKIIIX HayK no cneU,IIIallbHOCTIII 

05.23.01 - CrpoiiiTellbHble KOHCTPYKU,IIIIII, 3p,aHIIIH 111 coopy>t<eHIIIH . 

Ocj>1114111a11bHbl~ onnoHeHT, 

P,lllpeKTOp II!H>t<eHepHO-CTpOIIITe/lbHOrO IIIHCTIIITyTa 

C1116111pcKoro cf>ep,e p allbHOro YHIIIBe pciiiTeTa, 

P,OKTOp TeXHIII4eCKIIIX HayK no cneu,llla/lbHOCTIII 

05.23.01- Crpo1!1TellbHble KoHcrpyKU,II1111, 

3p,a HIIIH 111 coopy>t<eHIIIH, npocf>eccop 

@ HaaH CeMeHOBI14 HH>Kyroa 

660041, r . KpacHoHpCK, np. Cso6op,Hbl!)i, 82, Kopnyc 1. 

ct> I AOY Bno «C1116111pcK111!)1 cf>ep,epanbHbl!)i yHIIIBepciiiTeT» . 

V1 H>t<eHepHO-CTpOIIITell bH bl !)1 Ill HCTIIITyT. 

HaYanbHvlK 06lJ.\ero o~_V- :::::.-1, 

(( o93, . !2__ 2oE. 




