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OT3bIB 

Be.Llymei1 oprar-r113au1111 cpe.Llepanbr-roro rocy .LlapcTBer-rr-roro 610)],)KeTr-roro 

06pa30BaTenhr-roro y'-rpe)K)l,er-rmr BhIClllero o6pa3oBam:ur «Ka3aHCKl1H 

rocy .napcTBeHHbIH apx11Ter<Typr-ro-cTpo11TeJibHbIH yr-r11Bepc1neT» r-ra 

.n11ccepTaumo MapK11r-roi1 IOn1111 ,[],M11Tp11eBHbr «PacYeT no.nKpar-roBo-

no.ncTpon11JihHhIX cpepM c yi-1eTOM yrrpyroi1 rro)l,aTJil1BOCTI1 y3JIOB np11Mh1Ka1-nrn 

3JieMeHTOB pellleTKI1 K e3)l0BOMY HmI<HeMy TI05fCy», npe.ncTaBJieHHYJO Ha 

COI1CK3f-II1e Y1--IeHOH CTeneHI1 J<aH)l,I1)l,3Ta TeXHffLJeCKI1X r-rayK TIO r-rayLlHOH 

cneu11aJrbHOCT11 2.1.1 . CTpo11TeJihHhTe KOHCTPYKUI1l1 3)l,aHT15f YI coopy)KeHl15f 

(Texm1qec1rne r-ray1u1) 

AKTyaJihHOCTb TeMhl 11ccJie,LJ,0Ba1-11u1 

Kor-rcTpyKu1111 npoI13BO.LlCTBeHHhIX 3.LlaHMH )l,OmKHhI cooTBeTCTBOBaTh 

coBpeMeHHbIM Tpe6oBaHI15IM no o6ecrreqer-rmo 6e3onacr-roti 3Kcr1JiyaTauvn1 1--ra 

Bcex CTa.n1rnx )J<l13HeHHOro Ul1KJfa. 3TOT ITO)l,XO)l, K npoeicrnpoBaHl110 

KOHCTpyKu11ti .nomKeH 6bITb oTpmKer-r 11 coBeplller-rcTBOBaThC5f B cTpo11TeJihHhrx 

r-ropMax 11 npoqrnnhr-roi1 JIHTepaType. PacLJeT rrom<par-roBo-no)l,cTpon11JrhHOH 

cj)epMbI ,Il,OCTaTOYHO CJIQ)KeH B CB5l311 c r-reo6xO)l,l1MOCTbl-O yLTeTa cpaKTMLTeCI<OH 

)KeCTKOCTH y3noB cpepMhr. I-lmKHMH no5lc cpepMhI, Bhmonr-reHHhIH 113 



TOHKOCTer-rno:ro 3aMKHYTO:ro npoqrnmr, 113-3a 3KCUeI-ITp111-IHO:ro np11nmKeHH5I 

Ha:rpy3K11 OT KpaHa KpOMe 113!!16a Y!CnbITbIBaeT CTeCHeHHOe KprieHHe. 

KpoMe TOf'O, 11MeeTC5I OCTpa5I Heo6XO,U11MOCTb B pa3pa60TKe MeTO,UOB 

yLreTa KoHuer-ITpaUHH Hanp5I)KeHHM B KOHCTpyKU115IX pa3JI11YHo:ro s11.ua, B 

nepByto OYepe.JJ,b BOCnpHHHMaJ-OW,11X 3HaYHTeJTbHbre JIOKaJTbHbie Ha:rpy3K11 . 

l1MeJOW,He e3,UOBb!e I1051Ca B BHJJ,e TOHKOCTeHHbTX CTepnrneti KopofrqaTo:ro 

cet.reH115I rro.uKpaH0Bo- rro.ucTpom111bHbie cpepMbI rrorra.uamT no.u Tpe60BaH115I rr. 8 

CIT 16.13330.20] 7, KOTOpblM npe,UTIHCblBaeT yYeT MeCTHbIX HaI1p5I)KeH11M, HO Ha 

npaKTY!Ke OTCYTCTBYJ-OT .uocTaTOL!Hbie TeopeT11Yec1rne pacYeTHbie MeTO.Ubl 

onpe.ueneHH5I 3TY!X Hanp5I)KeHHM. 

B .uMccepTau110HHOi1 pa6oTe MapK11Hol1 JO.)J,. paccMaTp11satoTc5I 

TeopeT11t.rec1rne H npaKTHYeCKY!e BonpOCbI pacYeTOB, CB5I3aHHbIX c 

onpe.ueneHMeM yc1111Mi1, Harrp5I)KeH11!1 11 nepeMew,em1i1 B cTaJTbHbIX Hecyw,11x 

CYICTeMax c COBMew,eHHeM cpyHI<UHM TY!na IIOJJ,KpaHOBO- TIO,UCTponHJTbHblX cpepM 

11 .upy:rHx aHa11o:r11YHbIX KOHCTPYKUHH . AKTyaJibHOCTb pa6oTbl o6ycnosneHa 

Heo6xo,UI-1MOCTbl-O Ha npaKTY!Ke Yl.MeTb c O,UHOM CTOpOHbT npOCTbie I1 JJ,OCTynHbie, 

a c .upy:roti CTOpOHbl JJ,OCTaTOLJHO TOL!Hbie I1 cpI13HYeCKI1 o6ocHOBaHHbie, MeTO)J,bl 

pacL!eTa npOMblWJleHHblX o6oeKTOB. 

Ouemrn conep1Ka111u1 pa60Tb1 

L(HccepTaIJ,H5I BKJTIOYaeT B cefor BBe.JJ,eHY!e, L£eTbipe :rnaBbI, 3aKJlJ-0Lre1-rne, 

cn11coK mHepaTypbr 113 141 11cTOLIHHKOB YI JJ,Ba np11nmKeH115I c AKTaMH o 

BHe.upem1H pe3yJibTaTOB )J,l1CCepTau110HHOM pa60Tbl H )J,HITJTOMaMH. 06oeM 

.u11ccepTal(HI1 COCTaBJ15leT 172 CTpaHHIJ,bI MalllHHOIIHCHOf'O TeKCTa. 

Bo BBene11nn o6o3HaL£eHa arcryaJibHOCTb TeMbT, nocTaBneHbI uenb 11 

OCHOBHble 3a,UaL£H 11CCJTe.JJ,OBaHY!5I, npe.ucTaBJieHa HayYHa5I HOB113Ha I1 

HCCJTe.JJ,OBaH 115!, onpe.ueneHbI MeTO)J,bI MeTo;:i:ononrn 

11ccne;:i:osaH115I, BbTHOCHMb!e Ha 33Lll,HTY I10JTQ)KeHH5I, CTeneHb ,UOCTOBepHOCTY! 11 

o6ocHOBaHHOCTY! nonyLieH!-lblX pe3yJlbT3TOB. 

B nepBoi-1 nrnse npe.ucTasneHbl pe3yJlbTaTbI aHan113a HayLIHbIX 

HCCJTe)J,OBaHY!M no TeMe )J,I1CCepTal(HI1 11 ouemrn pa3BI1TI15I OTeLJeCTBeHI-IOM 



HOpManrnHOH 6a3bI, perynHpymw,eH KOHCTpyHpoBaHHe l1 paCLieTbI 

n o.nKpaHo BblX KOHCTPYKUH i1 . ,[(HccepTaHTOM .naHa 1rnaccYI cjm rrnumi 

no.nKpaHOBO-DO)],CTpon11nbHblX cpepM 11 BbI)],eneHbl oco6eHHOCT11 l1X pa60TbI, 

OTMeYeHbI ccj)epb1 11crroJib30Ba1-nur .naHHoro THTia KOHCTPYKUYIH. 0T.nenbHO 

HY)KHO OTMeTYITb, YTO B pa6oTe LieTKO OTpa>KeHbl npo6neMbl HOpManrnHoro 

o6ecneYeHl151 patYeTOB l1 npoeKTI1pOBaHl151 no.nr<paHOBO-I10)],CTpOnl1nbHhlX 

cj:lepM Ha OCHOBe aHan113a rronmr<eHHH CTpOHTeJibHbIX CBO)],OB npaBHJI. 

Bo BTopott rnase .nwccepTaHT no.npo6Ho H3naraeT MeTO.lJ.HKY YI 

pe3y JI b Ta Tb! pacLJeTHOro HCCJie)],OBa Hl151 .necj:lopMaTHBHO-)KeCTKOCTHblX 

xapaKTepHCTYIK l1 aHam13a ynpow,eHHbIX paCLieTI-IbIX cxeM 1111<!>. llocpe.ncTBOM 

3HaLJvITem,,Horo LJ11CJia q11cneHHbIX ::mcrrep11MeHTOB ycTaHOBJieHbl oco6eHHOCTH 

pa60Tbl 110Ll,KpaHOB0-110)],CTp011YIJibl-lblX cpepM npl1 KpyLJeHHl1, ropH30HTaJibHOM 

YI sepTm<aJibHOM 113r116e. BbrnBneHbI 3aKoHoMepHOCTl1 H3MeHeHH51 n11 HeHHbIX 11 

yrnoBoH no.naTJIHBOCTei1 e3.nosoro nmrca. llpe.nnmKeH MeTo.n onpe.neneHH51 

no.naTJil1BOCTYI y3noBbIX coe.n11HeH11i1. Onpe.neneHbI norpewHOCTH 

nepeMew:eHHH 11 BI-IyTpeHHHX ycHJIHK, nonyL£eHHbIX )],aJ-IHblM MeTO)],OM B 

cpaBI-IeHHH c pe3yJihTaTaMl1 LfHCJieHHbIX pacLJeTOB. 

B TpeTbett r nase )],JilccepTaHT BbII10JIH5IeT cep11m LIJilCJieHHblX YI 

aHaJll1THLrec1rnx pacLJeTOB c uenbm BbrnBnemrn napaMeTpos, BJIY15!1ow,Y1x Ha 

TOL!HOCTb onpe.neneHJil51 BHyTpeHHHX ycHJIHH Ji! HanpmKeHHM B 3JieMeHTax 

no.nKpaHOBO-l10)],CTp011JilJibHblX cj:lepM. llpoBe)],eHa npoBepKa .nei1cTBy1-ow,eH 

MeTO.lJ.YTKH pacL!eTa no.nKpaHoso-rro.ncTpomrnhHoi1 cpepMe. Pa3pa6oTaHa 

yToL11-1eHHa5! MeTo.nvrKa onpe.neneHYI51 ycY1nvrt'1 B 3JieMewrax Hm1rnero no51ca vr 

peweTKY! 110)],KpaHOBO-ITO)],CTpOnYIJlbI-!bIX cpepM rrpH BepTHKaJih!-IOM YI3rl16e l1 

KpyLieHHYI. Tipe.nnmr<eHa yToLrneHHa51 pacLieTHa51 cxeMa Hmrrnero noHca cj:lepMbI 

npH sepTm<aJibHOM l13rH6e - 6am<a Ha ynpyrYlx onopax. Ha ocHose nonm1<eH11H 

crpOI1TeJihHOH MexaHHKJil pa3pa6oTaHhT aJ-TaJll1THLJecrrne 3aBHCHMOCTYI )],Jl51 

onpe.neneHH51 )KeCTKOCTJil ynpyr11x onop. 

B LieTsepToH r nase .n11ccepTaHT rrp11so.n11T cocTasneHHy10 MeTO.lJ.l1KY 

npe.nsap11TeJibl-lOfO paCLieTa flOLl,KpaHOB0-110)],CTp011HJibHblX cpepM C r-1eTOM 



y11pyroi1 no.uaTJ111BOCTH y3110B npvrMhIKaHH5! 3JleMeHTOB peweTKH K HmKHeMy 

11051cy. ITprrne.ueHo cpaBHem1e pe3y JlbTaTOB pacLJeTa cpepMbI no rrpYIH5!Toi1 

aJ-IaJ1I1TI1LJeCI<OH MeTO)J,HKe c pe3yJlbTaTaMH pacLieTa no pai-iee l1CITOJlb3yeMOH 

aHaJlHTffLJeCI<OH MeTO.lJ:HKe. ,[(01<a3aHO, LITO rrpe.z:i:rrmKeHHa51 aHaJTHTVILJeCJ<a51 

MeTO.lJ:HKa npe.uBapI1TeJTbHOro paCLJeTa TT03BOJT5leT 3HaLrnTeJTbHO yBeJ1I1Ll11Tb 

TOl{HOCTb on pe.uerreI-nrn Hanpmr<emrn. ,[(orronmnenbHO .uvrccepTaHT 

npe.z:i:craBJrneT o6ocHoBaHHbTe peKoMeH.n:aUYIYI rro rrpoBepoLJHoMy pacLieTy 

no.n:1<paHOBo-rro.n:cTpom,rnhHbIX cl)epM 11 .upyr11x aHarrorvF:IHbIX KOHCTPYKUHH. 

Har-111aSI HOBH31rn 

Harlf-Ia5! HOBYr3Ha .u11ccepTau.1111 3aKmoqaeTc5! B peweH1111 Harrnoi1 

11po611eMbl no pa3pa60TKe KOMl1JleKca peKOMeH.n:au11i1 no aHaJlHTYILieCKOMY YI 

LrncrreHHOMY pacLJeTy 110.uKpaH0Bo-rro.n:cTpon11rrbHbIX cpepM Ha cTa.D:YI5!X 

npe.uBaprneJlhHoro npoBepoqHoro pacLJeTa. ITpe.z:i:rrmKeHa HOBa5! 

aHaJ1I1TI1LleCI<a5I MeTO.UI1Ka orrpe.z:i:eneHI15I yc11JTHH B 3JTeMeHTax cpepMbf c yqeTOM 

ynpyroi1 rro.n:aTJ1I1BOCTI1 peweTKH npH BepTHKaJlbHOM I13f'H6e H KprreHHH, 
. 

1103BOJ15ll{)Ul,I1X ITOBbICHTb TOLlHOCTb paCLJeTa cl)epMbI. ,[(o CHX rrop no.uo6HbJe 

KOHCTpy1<UI1I1 He paccMaTpI1BaJ{)TC5! B perrraMeHTHpyI-OW,HX HOpMaTYIBHblX 

.UOKyMeHTax no CTpOHTeJlbCTBY . BrrepBbie 11pe.ucTaBrreHa MeTO.lJ:HKa 

11 pe.u sap rnen b Ho ro 110.UKpaHOBO-TTO.lJ:CTpOllHJlbHhlX 

B r<m o LiaJO w, a 51 no c6opy Harpy3oK, onpe.z:i:e11eHI11D 

reoMeTpYILiec1rnx xapai<TepYICTYIK KOHCTPYKUHI1, cTaT11qecK0My pacLJeTy 11 

HaXO)K)J,eHfHO HanpmKeHI1H. 060CHOBaHa Heo6XO)J,YIMOCTb r1eTa )KeCTKOCHI 

y311os coe.uHHeHI15! peweTKH c HmKHHM no5IcoM YI Hepa3pe3HOCTYI rro51ca Ha 

HaLJaJlbHOH cTa.D:YIH pacLieTa. ,[(mrn3aHo, LJTO rrpYI rrposepKe cpepMbI no 

ropH30HTaJibHbTM npe.z:i:errbHbIM rrepeMew,eHH5IM He.n:ocTaTOLTHO yLIHTbIBaTb s 

pac4eTe TOJlbKO ropI130HTaJlbHble CI1Jlbl OT TOpMmKeHI15! TeJle)KKH KpaHa B 

COOTBeTCTBY!I1 C CTI 20.13330.2016, He06XO)J,HMO TalOKe YYHTbIBaTb 

rrpHJIQ)KeHHbie BepnmarrbHbie Harpy3KH OT ero 

O.UHOCTopoHHero pacnorrm1<eH115!. 



CTenettb o6octtosattttocTH "AOCT0Bep11ocTH ttar-1ttb1x noJlmKettwu, 

BblBOAOB H pe1(0Mell)l,3ll,HH 

CTeneHb o6ocHOBaHHOCTYI YI ,QOCTosepHOCTH HayLIHblX no11m1<eH11i1, 

BbIBO,QOB , peKOMeH,QaU:YIH , ccpopMyn11poBaHI-tbIX B ,QYICCepTaQKYI, 

110,QTBep~,QaeTC5I 11pY1MeHeHHeM a11po6YipOBaHHhlX MeTO,QOB YI MeTO,QYIK 

YICCJ1e,QOBaHH5I Ha11pmKeHHO-,QecpopMHpOB3HHOfO COCT05IHH5I CTpOYITeJlbHbIX 

KOHCTPYKUYIH YI coopy)I<eHHH, Y1cnonb30BaHHeM HopMaTHBHbIX 110,QXO,QOB H 

,QaHHbIX, npoBe,QeHHeM LIHCJleHHOfO MO,QenttpOB3HH5I 11 p a cLieTOB B 

3TTeCTOB3HHbIX rrporpaMMHblX KOMl1J1eKcax, sep11qrnKau:11eH pe3yJihTaTOB 

Lll1CJieHHb1x YI aHarr11THL1ec1rnx pacLieTOB c ,QaHHblMH HaTypHblX H3Mepe1-u1i1. 

JIH'-IHOe y1-1aCTHe aBTOpa B noJly1-1eHHH pe3yJlbT3TOB 

,[(Y1ccepTaHT 11pHHHMarr yqacTHe B 20 HayLIHo-rrpa 1<T11Liec1<11x 

Mep on p YI5I TYI>I X scepo c c Yii1c1<oro vi Me)K,Qy1-iapo,QHoro ypoBH>I. Pe3yn hT3TbI 

,QYJCcepTaQHOHHOH pa60Tbl y,QOCTOeHbl ,QYJDJ10MOB no6e,QYJTeJI5I pa3JI WTHbIX 

KOHKypcos, B TOM LIHCJTe 1 MeCTa B ceKL(HfI «I1mr<eHepHbie Hay1rn» 

Bcepocc11i1c1<oro KOHKypca «Hay1<a 6y,Qymero Hay1<a MOJT O,QblX» , 

11pY1BO,Q5IIQeroc5I 11p11 110,Q,Qep)I<Ke MYJH06pHay1rn Poccm1. ,[(YJ c cepTaHTOM 

orry6rrm<0BaHO ,QOCTaTOLTHOe KOJll1LJeCTBO pa6oT 110 TeMe ,QYICCepTaQYIH, B TOM 

i:rncne MOHOrpacpH5I H ceMb H3YL£Hb1X CTaTeH B )KypHarrax H3 3 T<Ty arrbHOro 

nepe LJH>I BAK, TPH H3 KOTOphrx B Mo1-1oaBTopcTse. OcHOBHble n onm1<e 1-1YJ >I YI 

BbIBO,Q bl ,Q l1CCepT3UYJOI-IHOH pa60TbI npe,QCTaBJTeHbl B orry6nHKOB3HHb1X CT3Tb5IX 

C ,QOCTaTOLIHOH 110JIHOTOH. 

3 m l l-f HMOCTb noJly l-feHI-lblX aBT OpOM AHCCepTaQHH pe3yJlbT3TOB 

AJlSJ pa3BHTHSJ 11ay1(H 

HayLII-135! 3HaLIHMOCTb HCCJTe,QOBaHH>I 33KJ1IOLiaeTC5I B TOM, LITO aBTOpOM 

11pe,QJIQ)KeHbl HOBbTe paCLJeTHble MO,QeJTH l1 a1-1aJTl1THLJec1<11e MeTO,QHKYl 

onpe,QeneHH>I BHyTpeHHHX ycHJTHH B e3,QOBOM HmrrneM 1105!Ce 110,QKpa HOBO­

DO,QCTp011HJTbHOH tj)epMbI rrpYI pa3JIJ.1L!Hb!X BH,Qax 803,QeHCTBHH. ):(oKa3aHa 

npHMeHHMOCTb MeTO,Qa orrpe,QeneHYI>I KOHQeBblX MOMeHTOB OT BHel(e HTpeHHOfO 



npl1MbIKaHl151 3JleMeHTOB peweTKYI K TI05ICY c]:>epMbl, l1CnOJ1b3yeMoro npYI 

pacLJeTe nerirnx tj)epM c )KeCTKl1MI1 Y3JlaMI1, .umr npe.usapI1TeJJbHOro paClJeTa 

TIO,UKpaHOBO- TIO,UCTpOrIY!JlbHbIX cpepM. l13yl-JeHO Harrpmr<eHHO­

.uecpopMttposaHHOe cocT05JHYie e3nosoro rro51ca rrp11 pacueHTposr<YT y3nos, 

pa3JJHlJHblX reoMeTpYit-Iecrrnx YI )KeCTKOCTHbIX xaparnepYICTY!KaX cpepM. 

IlpaKTHl-JeCI<a5r 31-fffLIHMOCTb pa60TbI 3aKmOl-JaeTC51 B fIOBbillleHHH TOLJHOCTYI 

aHaJIYITYILJeCI<Oro pacl-JeTa rronr<paHOBO-fIO,UCTporr11JibHbIX cpepM, a TaK)Ke 

COCTaBJJeHYTH MeTOAHKH npeABapHTeJJbHOfO pacLJeTa 3TYIX KOHCTpyKUHK. 

TipaKT11LJecKa5! 31-faLrnMOCTb pa6oTbT nOATBep)r<AaeTC5J AKTaM11 o np11MeHeH11H 

pe3yJJbTaTOB YTCCJJeAOBaHH51, BblAaHHbIMH B 000 «TipHBOJDKCKYIM IJ,er-np 

AHarHOCTYIKYT cTpmneJJbHblX r<oHcTpyr<uMi1», 3AO «Ilpo113soncTserrHa5! 

KOMrramrn AsTOKOMrrorreHT HH)KHHi1 Hosropon» 11 <Pf.GOY BO 

«Hmr<eropOACKHH rocy .uapCTBeHHbIH apXHTeKTYPHO-CTpOHTeJibHbIM 

ymrnepCYITeT». TionmKeHH51 AHCcepTaUHH TaJOKe l1CTIOJlb30BaHbI rrpH HarrttcaHYTH 

MOHorpacpMH «IlOAKparrono-noAcTporrHnhHbJe cpepMbI. Oco6eHHOCTl1 

r<OHCTPYKUMM, pa6oTbI H pacLieTa>> . 

Pe1rnMeHA3UHH no ucnOJlb30BaHHIO pe3yJlbTaToB H BblBOAOB 

AHCCCpTaUHOllllOfO HCCJle,[J.OB3111HI, HMelOLQero npHKJl3)1.110ll xapa1~Tep 

npe,UJJO>KeJ--IHa51 aBTOpOM MeTOAMKa pacLJeTa I1p11MeHHMa K l1CfIOJib30BaHYI}{) 

s r<a11ecTse peKoMeHnauHi1 no rrpoer<T11posaH11to rronKpaHOBhlX KOHCTPYKUHi1. 

PeKoMeHAyeM Hcnonb30BaTb pe3ynbTaTbI MccneAOBaHH51 rrptt npoeKTMposaHYIH, 

CTp011TeJlbCTBe 11 MO,UepHH3au1-rn npe.unpI15ITHK o6opOHHO- npoMbIWJleHHOfO 

KOMrrner<ca, MeTaJinypr1111ecrrnx uexos, 3asonos as11a- YI cy AOCTpoeHH51 H 

.upyrMX 60JJbWenpoJreTHblX 3AaHl1>IX c rrorrepeLII-fbTM pacnonmKeHYieM KpaHOB B 

ypOBHe rIOKpblTl15f. 

TipencTasneHHhre s pa6oTe peK0MeHnau11H no pacLJeTy, a TaK)r<e 

0606w,eHI--1bre AaJ--IHbie 06 oco6eHHOCT5JX pa6oThI nOAKpaH0Bo-noACTporr11J1bHbIX 

tj)epM MoryT 6b!Tb BKJIJ-OLJeHbl B HOpMbl npoeKTI1pOBaHH51, Hanp11Mep, rrp11 

a1nyam13aum1 err 20.13330 .2016 . 



3aMel.faHHSI no AHCcepTaQHOHHOH pa6oTe 

1) B pa6oTe Ha CTp. 35 npeLJ,cTasneHa TOJihKO np11Hu11nHaJ1bHa5f cxeMa 

803HHKI--IOBeHH5f BHyTpeHHHX yc11n11i1 B e3ll,OBOM no5fce illl<D OT Oll,HOCTOpOHHe 

npHJ1Q)KeHHOH KpaHOBOH Harpy3KI1. 0l.feBl1ll,HO, l{TO B 3aBl1Cl1MOCTH OT cpopMbl 

ceLJeHl15f, KOJ111LJeCTBa 11 pacnono~eI-1115! KpaHOB cxeMa BHyTpeHHl1X YCHJ1HH 

6yLJ,eT HeO)J,HHaI<OB,OH, LJTO B CBOIO oqepell,b MmKeT 0Ka3bIBaTb BJ1115lHl1e Ha 

xapaKTep Hanp5f)KeHHO-L1,ecpopM11poBaHHOro COCT05IHI15f. l13 pa60Tbl He 5ICHO, 

yLrnTbrnaeTC5f n11 3TO np11 J1,aJ1bHei1w11x paCLJeTax, 11 no KaKoMy np11Hu11ny 

BbI6HpaeTC5f cxeMa Harpy>r<eHH5f. DbIJ10 6b1 uenecoo6pa3HO J1,ononH11Tb pa6oTy 

pa3J111LJHblMI1 cxeMaMH Harpy>KeHl15f 11 I1X cpaBHI1TeJ1bHbIM aHaJIH30M. 

2) B paMKax HccneJ1,0BaH115f LJ,OCTaTOLJHO noLJ,po6Ho paccMoTpeH rrop5lll,OK 

onpeL1,eJ1el-!Y15f OCHOBl-lblX (3JieMeHTapHblX) BHyTpeHHHX YCYIJIHH 11 1-1anp5I>Ke1-111ti B 

ceLJe1-nrnx 3aMKHyToro TOHKOCTeHHOro npocpttJI5f, l{TO caMo no ce6e OTHOCHTC5f K 

Kpyry cnmr<HbIX pacYeTHbIX 3aJ1,aL1. Om-raKo B pa6oTe He oTpa>KeHo BJIH5JH11e Ha 

Hanpmr<er-rr-ro-L1,ecpopM11posar-moe cocT05JI-rne KOHCTPYKUHl1 MeCTHblX 

HanpmKeI-rni1, B03HY!Ka1-0m11x BCJ1e)J,CTBl1e JlOKaJibHOfO B03LJ,ei1cTBYI5f Kpa!-IOBbIX 

(HJ1l1 L1,pyn1x nOLJ,06HbIX) Harpy30K, 3KCIJ,eHTpHLfHOCTH B nepeLJ,aLJe Kpar-rosoro 

ll,aBJ1eHH5f Ha CTeHI<y CTep>KI-rn, MeCTHblX nOL1,KpenneI-mi1 Tana ll,HacpparM 11 

pe6ep >KeCTKOCTH. ITpaKTHLiecKH 3Tl1 HanpmKeHH5f csoi1cTsem-1b1 e3LJ,OBbIM 

no5fcaM ITOll,KpaHoBo- noLJ,cTpomrnbI-IbIX cpepM. ITpeLJ,cTasneHHbie s pa6oTe 

pe3yJ1bTaTbI Oll,I-I03HaYHO 6yLJ,yT npl1MeHJ·TMbI ll,Jl5f ITOLJ,6opa ceqer-r11i1 3JieMeHTOB 

noL1,Kpai-roso-noJ1,cTponHnbHbIX c[)epM. OLJ,r-raKo B LJ,aJ1bHei1weM uenecoo6pa3HO 

nposeCTl1 ll,OnOJ1Hl1TeJ1bHble YICCJ1e)J,OBaHYI5f pa60TbI ll,Jl5f pa3pa6onrn 

aHaJ1HTl1Yec1rnx MeTOJl,OB yLJeTa KOHU,eHTpau,11H Hanp5DKeHHH B 3J1eMe HTax 

KOHCTPYKUl1YI, socnp11HHMa1-0m11x 3HaLJHTeJibHbre noKaJ1bHbre Harpy3101. 

3) B pa3LJ,ene 3.2. LJ,HccepTaHT noL1,po6I-10 on11cbrnaeT OLJ,Hy npeL1,naraeMy1-0 YIM 

MeTOJl,l1KY onpeLJ,eneHl15f BHyTpeHHYIX yc1111l1i1 B e3LJ,OBOM no5fce np11 ero 

KpyLieH11l1. )J,n5f onpeLJ,eneHH5f >KeCTKOCTH yr110BbIX ynpyn1x onop no cpopMy11e 

(3. 1 7) HCI10Jlb3yeTC5f Ta6nHua 24 lloco6115f no npoeKTY!pOBaHY!IO CTaJlbHblX 

KOHCTpy1<I.J,Yiti. OJI,HaKo npYI 3TOM s cpopMynax, onpeJJ,eJI5fl-Olll,YIX noLJ,aTJIYIBOCTb 



J3JTOB pacKpenJTeHif5l HlDKHero TI05!Ca TIOJJ,KpaHOBO-fTO)J,C'IpOfTHJTbHblX cpepM, He 

y-c.rHTbIBaeTC5l pa3HHUa pacl.JeTHbIX ,ll,JTHH CTOeK H pacKOCOB, CX0,1J,5IW:HXC5l B y1eJT . 

.EblJTO 6bI pau110HaJlbHO yqeCTb pa3HHUY .11JlllH 3JleMeHTOB peweTKH npH pacqeTe 

)KeCTKOCTH ynpyrHX onop. 

y Ka3aHHbJe 3aMeLtamrn He BJ1H5UOT Ha 06my10 HOJ10)KHTCJThHYI:O oueHKY 

pa60TbJ 11 He CHIDI<al:OT TeopeniqecKyIO H npaKTHLJeCKYlO 3HaLJHMOCTb 

,ll,HCCepTaU,HOHHOH pa6oTbI. 

3aKJJIO'ICHHe 

)J,11ccepTau1ur MapKHHOH IOnHH )J,MHTpHeBHbI «PacLJeT rronKpaH0Bo­

no,ucTponm1hHbIX cpepM c yLJeTOM yrrpyroti rro.rraTJTHBOCTH y3.10B rrpHMbIKaHH5f 

3JleMeHTOB peweTKH K e3,ll,OBOMY Hl11KHeMy Il05ICY» 5IBJU1eTC5l 3aBepweHHOH 

HayLJHO-KBanHCpHKaUHOHHOH pa60TOH, B KOTopoti Ha OCHOBaHHH BbIITOJTHeHHbIX 

HCCJTe)J,OBaHHH H3JlO)KeHbl HOBbte ttayqtto o6ocHOBaHHble peweHml no 

attaJIHTHqecKoMy H -c.rttcneHHOMY pacqeTy rro,ll,KpattoBbtX KOHCTPYKUHH, 

HMeIDW:He cywecTBeHHOe 3HaqeHHe )J,JT5I pa3BHnrn CTpaHbf. 

}],ttccepTaUJrn COOTBeTCTByeT Tpe6oBaHH5fM CT.IT. 9-14 «CToJTmKeHH5l 0 

npHCY)l<)J,eHHH yLJeHbIX CTeneHeH», YTBep)K,[l,eHHOfO nocTaHOBJleHHeM 

f1paBHTeJThCTBa Pct> OT 24 cettnr6p5l 2013 r. N~ 842 (peJJ,. OT 16.10.2024 ), 

rrpeJI.b5fBJI5IeMbIM K )J,l1CCepTaUH5lM Ha COHCKaHHe yLJeHOH CTerreHH KaHJl,HJJ,aTa 

HayK, a ee aBTOp, MapKHHa lOJTHH )J,MHTpHeBHa, 3aCJIY)KHBaeT rrpHCY)K)J,eHJrn 

yqeHOH CTerreHH KaH)J,HJl,3Ta TexH11qecKHX HayK no H3JYHOJ1 crreUI-IaJlbHOCTH 

2.1.1. CTpo11TeJibHbie KOHCTPYKU.HH, 3JJ,aHH5l H coopy)KeHH5l (TeXHHLJeCKHe 

H3YKH). 

)J,11ccepTaUI15l, 3BTOpecpepaT H OT3bJB Ha )J,HCCepTaUHID pacc~101peHbl l1 

o.n:o6peHbI Ha pacm11peHHOM 3ace.n:aHHH Kacpenpb1 «MeTaJrJIHl.JeCKHe 

KOHCTpyKUH11 H HCUbtTaHH5f coopy)KeHHH» q)e.IJ,epanbHOfO rocy ,ll,apCTBCHHOfO 

6I:O,ll,)KeTHOro o6pa3oBaTeJibHoro yqpe)K.IJ,emrn Bhicmero o6pa3oBaHH5l 

«Ka1aHcK11il rocy.n:apcTBeHHbIH apxineKTyptto-cTpmneJTbHbIH ym·rnepcHTeT», 

rrpoTOKOJT N2 7 OT 20 MapTa 2025 r. 



ITp11cyTcTB0BaJio Ha 3ace.uamrn 14 LfeJioBeK, 113 HHX 2 ,UOKTopa 

TexH11lfec1rnx HayK (05 .23 .0 l ); 12 KaH,UH,UaToB TexH11YecK11x HayK. Pe3yJibTaTbI 

ronocosamrn : 3a - 14 qenoseK, rrpoTHB - HeT, B03,Uep)I<aBWvrec51 - HeT. 

ITpence.uaTeJib pacw11per-rnoro 3acenaH115! Kacpe.upbr «MeTaJIJI11YecK11e 

KOHCTpyKLI,1111 11 VfCffbITamrn coopy)KeHHM», 3aBe,UyFOIIJ,l1M Kacpe.upoi1 

«MeTann11qec1nre KOHCTpyKu,1111 11 HCITbITaHvr51 coopy)KeH11i1», 

KaH,U . TeXH. HayK (05.23 .01), ,lJ,OLI,eHT 

I1caeB AneKcei1 BvrKToposw-1 

cDenepanbrJOe rocynapcrne1rnoe 6romr<enroe o6pa3oBarenbHoe yi-1pe>r<ne1111e Bbrcwero 

06pa30Ba1-1115r «KaJar-rcKvil1 rocy napcrne1rHbTH apx1ne1nypHo-CTpovrrenb1-1b1!1 y1-1viBepcwrern 

(Ka3rACY, Ka3a11crrnl1 rocynapcrneru1brl1 apxvrTe1nyprIO-cTpoviTeJTbHbrl1 y1-nrnepcviTeT) 

M11H11crepcrno 1iay1rn vi Bbrcwero 06pa30Ba111151 Poccvrl1c1<0!1 cDenepauvrvr 

llo1 rTOBbIK anpec: 420043, Pec11y6nvi1<a TarnpcrnH, r. Ka3ar-rb, yn. 3ener-ra51 , n. 

Ten.: +7 (843) 510-46-01; +7 (843) 238-79-72 
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