
OT3hIB 
oqmu.11aJibHOro onnoHeHTa .D,OKTopa TexH11YecK11x HayK, .D,OU.eHTa Mmu,eHKO 

AH.D,pe51 B11KTopos114a Ha .D,11cceprnu.1110 MapK11Hoi1 lOmrn ,.nM11Tp11eBHbI 

«Pac4eT no.D,KpaHOBO-nO.D,CTpon1111bHbIX cpepM c yYeTOM ynpyroi1 no.D,aTJ111BOCTl1 

y311os npHMbIKatt115! 311eMeHTOB peweTKl1 K e3.D,OBOMY Hl1)!{HeMy no51cy», 

npe.D,CTaBJleHHYIO B .D,11CCepTaU.110HHblH COBeT 24.2.356.01, C03.D,aHHblH Ha 6a3e 

cpe.D,epailbHOfO rocy.D,apcTBeHHOfO 6!0.D,)!{eTHOfO o6pa30BaTeJ1bHOf0 yype)!{.D,eHl151 

Bbicwero 06pa30BaH115! «0eH3eHcK11i1 rocy.D,apcTseHHbIH yH11sepc11TeT apx11TeKTypb1 11 

CTp011TeJ1bCTBa», K_ ny6J1114HOH 3aw,11Te Ha COl1CKatt11e yYeHOH CTeneHl1 KaH.D,11.D,aTa 

Textt11YecK11x ttayK no ttayYHOH cneu.11a11bHOCT11 2.1.1. CTpo11TeJ1bHbie KOHCTPYKU.1111 

3.D,aHl151 11 coopy)l{eHH51 (TeXHH4eCKl1e HayK11) 

AKTyaJibHOCTb TeMbl UCCJie.[J.OBaHUSI 

EoJibllIOe Komi:qecTBO ,LJ,eilcTBYIOIIJ,Hx 11,exos MenurnyprHqecKoil rrpoMbI11I

neHHOCT11 6bIJil1 IIOCTpoeHbI ,LJ,eC51TKH JieT Ha'.3a,ll, 11 3KCIIJiyaTHpyIOTC51 B ycnOBl151X 

HerrpepbIBHOI'O pe:arnMa pa60TbI KpaHOB, KaK rrpaBHJIO, rrpH IIOBbillleHHbIX TeMne

parypax. B Ha1160Jiee T5l)l(eJibIX ycJIOBH51X rrpH 3TOM Haxo,LJ,51TC51 rro,LJ,KpaHOBbie 

KOHCTPYK11,Hl1, B KOTOpbIX B XO,LJ,e 3KCIIJiyaTall,HH HaKaIIJIHBaIOTC51 rrospe)l()J,eHl151 

MaTep11aJia, qTo B 11Tore He pe,ll,KO rrpHBO,ll,HT K rrpe)l(,LJ,eBpeMeHHOMY 11cqeprram1IO 

3KCITJiyaTall,HOHHOI'O pecypca 11 Heo6XO,ll,HMOCTH IIOJIHOH 3aMeHb1 BbI11Ie,LJ,11Iet1: 113 

CTp051 IIO,ll,KpaHOBOH Cl1CTeMbI. B CB51311 c 3Tl1M OCTpO CTOl1T Borrpoc 0 pa3pa60TKe 

KoppeKTHbIX MeTO,ll,HK orrpe,LJ,eJieHH51 Harrp5I)l(eHHO-,LJ,eqlOpM11poBaHHOI'O COCT051-

HH51 rro,LJ,KpaHOBbIX KOHCTpyK11,Hil rrpoMbillIJieHHoro 3,LJ,aHl151 YKa3aHHoro THrra c 

yqeTOM peaJibHbIX ycJIOBl1H pa60TbI Bcex 3JleMeHTOB Cl1CTeMbI. 

.[(HccepTa11,110HHM pa6oTa MapK11Hoil IO . .[(. rrocB51IIJ,eHa sorrpocaM rrpe,LJ,

sap11TeJibHoro 11 IIOBepoqHoro pacqeTa ITO,ll,KpaHOBO-IIO,ll;CTpOIIl1JlbHbIX ¢epM -

KOHCTPYKll,HH BbICOKOI'O ypOBH51 OTBeTCTBeHHOCTH, B KOTOpbIX JlOKaJibHOe pa3py

llleHHe OT,LJ,eJibHbIX HaH6oJiee OTBeTCTBeHHbIX 3J1eMeHTOB (Y3JIOB) crroco6Ho BbI-

3BaTb rrporpeccttpyIOIIJ,ee 06py11IeH11e sceil KOHCTPYKTHBHoil cHcTeMbI, a 3HaqttT, 

- OCTaHOBKY MeTaJIJiyprttqecKoro rrpOH3BO,ll,CTBa c HaHeceHHeM 3HaqttTeJibHOI'O 

3KOHOMHqecKoro yIIJ,ep6a H, B03MO)KHO, CTaTb rrpHqlfHOH TpaBMaTH3Ma H rtt6eJI11 

J1IO,LJ,ett. 

B CB513H c BbillleH3JlO)l(eHHbIM, cqHTaIO BbI6paHHYJO TeMaT11Ky HCCJie,LJ,OBa

HHH B ,LJ,11ccepTa11,110HHOil pa6oTe aKTYaJibHoil. 

Ou,euKa co.LJ.epmauusi pa6oThl 

.[(ttccepTall,H51 COCTOHT H3 BBe,LJ,eHH51, qeTbipex rJiaB, 3aKJIIOlJeHH51 l1 CITHCKa 

JlHTepaTypbI, CO,ll,ep)l(aIIJ,ero 141 HCTOqHHK. 

Bo BBe.[J.eHUU BbIIIOJIHeHO o6ocHOBaHHe aKTYaJibHOCTH TeMbI HCCJie,LJ,OBa

Hl151, IIOKa3aHa ee HayqHa,5{ HOBH3Ha l1 rrpaKTHqecKa51 3HaqlfMOCTb. 06beKTOM HC

CJie,LJ,OBaHH51 51BJl51IOTC51 rrpO,ll,OJlbHbie IIO,ll,KpaHOBO-IIO,ll,CTpOIIHJlbHbJe ¢epMbI c He

pa3pe3HbIM e3,LJ,OBbIM HH)l(HHM II051COM rrp51MoyroJibHOI'O 3aMKHYTOI'O ceqeHH51, 

HaH60Jiee qacTO rrpHMeH51eMbie B rrpOMblllIJleHHOM rrpoeKTHpOBaHHH. Ilpe,LJ,MeT 

HCCJie,LJ,OBaHH51 - BJlll51HHe KOMIIOHeHT )l(eCTKOCTH coe,LJ,HHeHH51 3J1eMeHTOB pe

llleTKH c HH)l(HHM II051COM Ha pa6oTy IIO,ll,KpaHOBO-IIO,ll,CTpOIIHJlbHbIX ¢epM. AB

TOpOM c¢opMyJIHpOBaHa 11,enb pa60Tbl II 11IeCTb OCHOBHblX 3a,LJ,aq, pe11IaeMbIX B 

,ll,aJibHettllleM B ,ll,HCCepTall,HH. 
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B nepBoii r JiaBe Ha ocHoBe mHepaTypHoro o63opa BhmonHeH aHamn 

KOHCTPYKTl1BHhIX perneH11ii 110,ll,KpaHOBhIX KOHCTpyKu,11ii 11 B03H11Ka10rn.ero B H11x 

Ha11p5DKeHHOro COCT05IHl15l 11p11 CJ10)1(HbIX pe)l<11Max B03)1,ellCTBl15I KpaHOBbIX 

Harpy3oK. Hccne,ll,oBaHbI 11p11q11HbI B03Hl1KHOBeHl15I 11 HaK01111eH115I xapaKTepHbIX 

,ll,ecpeKTOB B KOHCTPYKU,115IX, 11p11BO,ll,5IIII.l1X K pa3pyrneH115IM. l13yqeHbI ,ll,aHHbie 110 

cyrn.ecTsy10rn.eii MeTo,ll,11Ke 11poeKT11posamrn 11 pacqeTa IIlI<l>. Oco6oe BH11MaH11e 

y,ll,eJieHO cyrn.ecTB)'IOIII.eii B HaCT05IIII.ee BpeM5I MeTO,ll,11Ke Ha3HaqeHl15I reoMeTp11-

qecKl1X 11apaMeTpoB, ,110,ll,6opy 11011epeqHhIX ceqeH11ii 3J1eMeHTOB 11 pacqeTy 

tta11p5I)l(eHHO-,ll,ecpopM11posaHHoro cocT05IHl15I Hm1rnero e3,ll,OBoro 11051ca cpepM 3a

MKHyToro 11011epeqttoro ceqeH115I. 01111cattb1 xapaKTepHbie oco6eHHocT11 pa6oThI 

IIlI<l>, B pe3yJihTaTe KOTOpbIX C,ll,eJJaHbI BbIBO,ll,bI 0 Heo6XO,ll,11MOCTJf yqeTa 11po

CTpaHCTBeHHOll pa60Tbl cpepM If OTKa3e OT 11pe,ll,l10J10)l(eHlf5! 0 rnapH11pHOM coe,ll,Jf

HeHJflf Hlf)l(Hero e3,ll,OBoro 11051ca c 311eMeHTaM11 perneTKH. 

Bo BTopoii rJiaBe BhmonHeHbI 11cc11e,ll,OBaH115! BJ11151Hl15I )l(eCTKOCTlf y3no

BhIX coe,ll,11HeH11ii B IIlI<l> Ha Ha11p5I)l(eH115! B e3,ll,OBOM 11051ce. B pe3yJihTaTe K3 
pacqeTa BhrnBJieHo 3Haq11TeJibHoe 11epepac11pe,ll,enemie Ha11p51)1(eH11ii 11 ,ll,ecpopMa

u:11ii B 3JieMeHTax Hlf)l(Hero 11051ca cpepMbI. B cpasttett1111 co cxeMoii c rnapm1pHbIM 

COe,ll,J1HeHYieM CTep)l(Heii c 1105ICOM 110Ka3aHO, qTo rrpYIH51TJfe cxeMbI c )l(eCTKHMJf 

y3JiaM11 11p11BO,ll,lfT K cH11)1(eH1110 MaKClfMaJihHoro 11por116a cpepMbI ,ll,O 20%, ctt11-

)l(ett1110 Ha11p5I)l(eHJfH B pa3JIJfqHblX 3J1eMeHTaX Ha yqacTKax 1105ICa ,ll,O 42%. ~51 
ou,eHKl1 110,ll,aTJilfBOCTlf e3,ll,OBoro 11051ca 11po113Be,ll,eHbI ou,eHoqHbie pacqeThI c 

06ocH0BaH11eM Bb16opa y11porn.eHHoii pacqeTHOii cxeMhI, 06ec11eq11sa10rn.eii ,ll,O

cTaToqHyIO ToqHOCTh. IIpe,ll,JIO)l(eH MeTO,ll, 011pe,ll,eJieH115! 110,ll,aTJilfBOCTlf Y3JIOBhIX 

coe)l,11HeH11ii. 

TpeThH r JI a Ba 11ocB5IIII.eHa pa3pa6oTKe MeTO,ll,lfKlf 011pe,ll,eJieH115I yc11n11ii B 

Hlf)l(HeM 1105ICe c yqeTOM y11pyroii 110)1,aTJilfBOCTJf perneTKJf B 11J10CKOCTlf 110,ll,Kpa

HOB0-110,ll,CTp011JfJ1bHOll cpepMbl If BOBJieqeHJf5I perneTKl1B11pocTpaHCTBeHHYIO pa-

6ory rro5Ica Ha KpyqeH11e 11 113r116 B rop1130HTaJihHOii rrnoc1<ocT11. IIposepKa 110-

nyqeHHhIX pe3yJibTaTOB 110,ll,TBep)l(,ll,eHa HaTypHo-q11cneHHblMJf JfCCJie,l],OBaHIUIMJf. 

Hccne,ll,oBaHa pa6oTa Hlf)l(Hero 11051ca rrp11 Kpyqett1111. PaccMoTpeHbI Me

TO,ll,hI yqeTa 3J1eMeHTOB perneTKlf If BepxHero 11051Ca B 11pocTpaHCTBeHHOll pa6oTe 

Hlf)l(Hero 11051ca Ha KpyqeH11e. BhrnBJieHbI 11apaMeTpb1, OKa3hrna10rn.11e BJil151Hlfe 

Ha TOqHOCTb 011pe,ll,eJieHJf5I BHyrpeHHlfX yc11n11ii If Ha11p5I)l(eHJfll B 3JieMeHTax 

cpepMbI 11p11 KpyqeH1111. IIp11Be,ll,eHbI pe3yJihTaTbI cpaBHeH115I tta11p5!)1(ett11H., rrony

qeHHhIX aHaJIJfTJfqecKJfMJf If q11cJieHHbIMl1 Bb1q11cneHJf5!Mlf c pe3yJibTaTaMJf 

HaTypHbIX Jf3MepeHlfll. 

B qeTBepToii rJiaBe lf3JIO)l(eHa MeTO,ll,lfKa 11pe,ll,Bap11TeJihHoro pacqeTa 

rro,ll,KpaH0Bo-110)1,cTpo1111nhHhIX cpepM. IIpoBe,ll,eHa cep1151 cpaBHlfTeJibHhIX pacqe

TOB 36-MeTposoii 11po,ll,OJihHOH IIlI<l> Martt11ToropcKoro MeTannypr11qecKoro 

KOM611HaTa rrpYI pa3JIJfqHbIX BJf,l],aX Harpy30K If B03)1,ellCTBlfll c 11poBepKaMJf no 

rrpe,ll,eJihHhIM cocT051Hlf51M. BhrnOJIHeH aHaJilf3 pe3yJihTaToB, 11onyqeHHhIX 110 

115ITJf MeTO,ll,lfKaM, B q11cne KOTOpbIX: MeTO,ll,JfKa, 11pe,ll,JIO)l(eHHM B ,ll,JfCCepTau,1111, 

MeTO,ll,lfKa PyKOBO,ll,CTBa 110 11poeKT11poBaH1110 CTaJihHhIX 110,ll,KpaHOBhIX KOH

CTpy1<u,11if l..Uil111IlCK MM. MenhHlfKOBa 11 Tp11 q11cneHHhIX MeTo,ll,a. B 



pe3yJihTaTe aHamna pe3ynhTaToB ycTaHOBJieHo, qTo ITpe,nJIO)l(eHHa.5! aHan11T11qe

cKa» MeTo,n11Ka ITpe.nsap11TeJihHoro pacqeTa IT03BOJI»eT 3Ha1mTeJihHO ysen11qJ1Th 

TOqHOCTb OITpe.neneHl1» HaITp»)l(eHl1H B cpaBHeHl111 c cymecTBYIOIIJ,eii MeTO.ll.11KOH 

Ha BeJIJ1lmHy 16-27%, a B p.si:.ne cnyqaeB, ITPl1 113r116e B rop1130HTaJibHOH ITJIOCKO

CTM, Bbl3BaHHOM TOpMO)l(emrnM TeJie)l(Kl1 KpaHa - .ll.0 96%. 
B 33KJllfflJemm ccpopMyn11poBaHhl OCHOBHbie BblBO)l,bl ITO .n11ccepTau:110H

HOMY 11CCJie)l,OBaHl1IO, KOTOpbie COOTBeTCTBYIOT 3a)l,alJaM, ITOCTaBJieHHblM B pa-

6oTe, ITp11se.neHhI pe~oMeH,nau:m1 11 rrepcITeKTHBhI )l.aJibHeiirneii pa3pa6oTKl1 

TeMhI. 

CTeneHh o6ocuosauuocTu uaylJHhIX noJio~euui:i, BhIBO.LJ.OB u peKo
MeH)J.au,ui:i 

06oCHOBaHHOCTb HayqHblX ITOJIO)l(eH11ii, BbIBO.ll.OB 11 peKOMeH.nau:11ii, ccpop

MyJmpoBaHHbIX B .n11ccepTau:1111, CTp011TC.H Ha KoppeKTHbIX ITOCTaHOBKaX 3a.z:i:aq, 

ITOJIO)l(eHl1.HX CTpOHTeJihHOH MexaHJ1Kl1 c rrp11MeHeH11eM o60CHOBaHHbIX MaTeMa

TJ1qeCKl1X MO)l,eneii l1 l1CITOJib3YeMhIX MeTO.ll.OB pacqeTa CTpOHTeJibHbIX KOHCTpyK

ll,l1H. 

)J,OCTOBepHOCTb pe3yJihTaTOB, ITOJiyqeHHbIX B )l,l1CCepTau:1111, IIO.ll.TBep)l()l,a

eTC» ITp11MeHeH11eM cTpororo MaTeMaTMqecKoro arrITapaTa, cospeMeHHhIX rrp11-

KJia)l,HhIX rrporpaMM, OCHOBaHHbIX Ha KOHeqH0-3JieMeHTHOM aHaJil13e, a TaK)l(e co

IIOCTaBJieHHeM rronyqeHHbIX pe3yJibTaTOB c ,naHHbIMl1 HaTypHbIX 113MepeHJ1M 11 

pe3yJibTaTaMJ1 ,n;pyr11x aBTOpOB. 

HoBHJHa uaylJHhIX noJio~euui:i, BhIBO)J,OB u peKoMeH)J,au,ui:i 
AsTopoM rrpe.ncTasneHa aHaJI11T11qecKa.si: MeTo,n11Ka pacqeTa ITO.ll.KpaH0Bo

rro,n;cTporr11nhHhIX cpepM, B KOTopoii yq11TbIBaIOTC.H cne.ny10m11e cpaKTOpbI: 

- BJIJ1}JHJ1e yrrpyroii ITO)l,aTJIJ1BOCTl1 3JieMeHTOB perneTKl1 rrpM .necpopMI1pO

BaHJ1l1 Hm1rnero IIO»Ca B IIJIOCKOCTJ1 cpepMhI; 

- rrpocTpaHCTBeHHa» pa6oTa cpepMbI rrp11 J13r116e B rop1130HTaJibHOH IIJIOC

KOCTl1 11 KpyqeHJ1l1 e3)],0Boro IIO»ca; 

- .ll.OITOJIHHTeJihHhIH 113r116 e3.nosoro rro.si:ca, BhI3BaHHhii1 Y3JIOBhIM 3Kcu,eH

Tp11c11TeToM perneTKJ1 ITO OTHOllleHHIO K OCH e3)],0Boro rro.si:ca; 

- BJil1»Hl1e HeCl1MMeTPl1qHoii BepTMKaJibHOH Harpy3Kl1, B03HJ1KaIOIIJ,ei1 ITp11 

0)1,HOCTOpOHHeM pacrrOJIO)l(eHJ1J1 KpaHa, Ha rop1130HTaJibHbIM rrpor116 rrp11 rrpo

BepKe no BTOpoii rpyrrITe rrpe,neJibHbIX COCTO»Hl1H. 

Ilpe.nno)l(eHHa» MeTO.ll.HKa .naeT 6onee ToqHhie pe3ynhTaThI pacqeTa ITO.ll.

KpaHoBo-ITO.ll.CTporr11nhHhIX cpepM B cpaBHeHJ1l1 c paHee l1CIIOJib3YeMOH aHaJil1Tl1-

qecKOH MeTO)l,l1KOH. 0Ha MO)l(eT 6bITh rrpMMeHeHa KaK )],JI» rrposepoqHoro, TaK 11 

AJI» ITpe.nsap11TeJihHOro pacqeTa c Ha3HaqeHHeM ceqeHHM 3JieMeHTOB KOHCTpyK

ll,I1l1. 

B ,n;11ccepTau,1111 o6octtoaaHa Heo6xo.n11MocTh yqeTa )KecTKOCTM y3noab1x 

coe,n;11HeH11ii 3JieMeHTOB perneTKl1 c e3)],0BbIM ITO»COM Ha CTa)l,l1l1 ITpe,n;sapttTeJih

HOro pacqeTa rro.nKpaHoso-rro.ncTpoIT11JihHOii cpepMhI. BhrnBJieHhI 3aKoHoMepHo

cTM H3MeHeHJ1» JIHHettHbIX l1 yrJIOBOH IIO)l,aTJIHBOCTeii e3)],0BOro ITO»Ca B 3aBl1Cl1-

MOCTl1 OT reoMeTpttqecKHX rrapaMeTpOB cpepMbl. 



Teopen1qecKIDI H rrpaKTHqecKIDI 3HaqHMOCTb BbIIIOJIHeHHbIX HCCJie)J,oBa

HHH IIOJJ.TBep)l()J,aeTC51 cJieJJ.yIO~HMH pe3yJihTaTaMH: 

- pa3pa6oTaHa aHaJIHTHqecKa51 MeTOJJ.HKa rrpe)J,sapttTeJibHoro pacqeTa rro)J,

KpaHoBo-rro)J,CTporrHJihHbIX cpepM c yqeTOM yrrpyroH: rro)J,aTJIHBOCTH Y3JIOBbIX co

emrneHHH H rrpocTpaHCTBeHHOH pa6oThI sceH: KOHCTPYKIJ,HH; 

- rrpe)J,CTaBJieH aHaJIHTHqeCKHH MeTO)J, orrpe)J,eJieHH51 ycHJIHH B HH)l(HeM no-

51Ce c yqeToM yrrpyroH: rro)J,aTJIHBOCTH perneTKH B IIJIOCKOCTH cpepMbI. BhIIIOJIHeHo 

YTOqHeHHe pacqeTHOH cxeMbl HH)l(Hero II051Ca rrpH pacqeTe Ha H3rH6 B BepTH

KaJibHOH rrJiocKocTH. IIpe)J.JIO)l(eHa MeTOJJ.HKa orrpeJJ.eJieHH51 )KecTKOCTH yrrpyrttx 

orrop, MOJJ.eJIHPYJO~Hx pa6ozy perneTKH; 

- o6ocHoBatta rrpttMeHHMOCTb MeTOJJ.HKH orrpeJJ.eJieHH51 y3JIOBbIX MOMeHTOB 

OT BHeIJ,eHTpeHHOro rrpHMbIKaHH51 3JleMeHTOB perneTKH K HH)l(HeMy II051CY )J,J151 

npe)J,BapHTeJibHOro pacqeTa IIO)J,KpaHOBO-IIO)J,CTpOIIHJlbHOH cpepMbl KaK O)J,HO

npoJieTHOH KoHcTpyK11,HH. 

Pe3yJihTaTbl HCCJie)J,OBaHH51 HCIIOJlb30BaHbI rrpH HaIIHCaHHH MOHorpacpHH 

«IlOJJ.Kpattoso-rro)J,cTporrHJibHhie cpepMbI. Oco6eHHOCTH KOHCTPYKIJ,HH, pa6oTbI H 

pacqeTa», BHe)J,peHbl B rrpoeKTHyIO, HayqHO-HCCJie)J,OBaTeJibCKYIO H yqe6HyIO )J,e-

51TeJibHOCTb, llTO IIO)J,TBep)l()J,eHO qeTblpbM51 aKTaMH BHe)J,peHH51. 

OcHOBHbie pe3yJihTaThI orry6JIHKOBaHbI B 21 HayqHoH pa6oTe, H3 KOTOpbIX 

8 - B pe11,eH3ttpyeMbIX H3)J,aHH51X H3 rrepeqH5J BAK, )J,OKJia)J,bIBaJIHCb Ha Penw

HaJibHbIX, BcepoccttlicKHX H Me)l()J,yttapoJJ.HbIX KOHcpepeHIJ,H51X, a TaK)l(e YJJ.OCTO

eHhI JJ.HIIJIOMOB rro6e)J,HTeJI51 BcepoccttlicKHX H Me)l()J,yttapoJJ.HhIX KOHKypcos. 

,z:::i:ttccepTaIJ,H51 COOTBeTCTByeT rracrropTy HayqHoli crreIJ,HaJibHOCTH 2.1 .1. 
CTpOHTeJibHhie KOHCTPYKIJ,HH, 3)J,aHH51 H coopy)l(eHH51 (i::exHHqecKHe HayKtt) rro 

CJie)J,YJO~HM rryHKTaM: 

1. IIocTpoeHHe H pa3BHTHe TeopttH, pa3pa60TKa aHaJIHTHqecKHX H BbillHC

mneJibHbIX MeTO)J,OB pacqeTa MexaHHqecKOH 6e3orraCHOCTH H orHeCTOHKOCTH, 

pa11,HOHaJibHoro rrpoeKTHposaHH51 H orrTHMH3aIJ,HH KOHCTPYKIJ,HH H KOHCTPYKTHB

HhIX CHCTeM 3)],aHHH H coopy)l(eHHH. 

3. Pa3BHTHe TeOpHH H MeTO)J,OB 011,eHKH HaIIp51)1(eHHOro COCT051HH51, )l(HBY

qecTH, pHCKa, Ha)J,e)l(HOCTH, OCTaToqHoro pecypca H cpOKOB cJiy)l(6bI CTpOHTeJib

HbIX KOHCTpyKIJ,HH, 3)],aHHH H coopy)l(eHHH, B TOM qHcJie rrpH qpe3BbillaHHbIX Cl1-

TyaIJ,H5IX, oco6bIX H 3arrpoeKTHbIX B03)J,eHCTBH51X, o6ocHOBaHHe KpHTeptteB rrpH

eMJieMoro ypoBH51 6e3orracttocTH. 

3aMeqaHHSI no )l.HCcepTaIJ,HOHHOH pa6oTe 
1. B TeKcTe )J,11ccepTa11,1111 ( c. 5) 11 asTopecpepaTe ( c. 4) cKa3aHo, llTO « y 3JibI 

coe)J,HHeHl151 perneTKlf c Hlf)l(Hl1M II051COM o6Jia)J,aIOT B IIJIOCKOCTH ClfCTeMbl 66Jib

rnei1: l13rl16HOH )l(eCTKOCTbIO, qeM caMH 3JleMeHTbl perneTKH. Il03TOMy, B OTJI11q11e 

OT KJiaccttqecKoi1 cpepMbI, see cTep)l(HH IIII<l> 11crrbIThIBaIOT tt3rtt6 B ee rrn o cKo

CTH . .. » , « ... Ha6JIIO)J,aeTC51 o6pa30BaHHe IIJiaCTifqecKHX )J,ecpopMaIJ,HH HMeHHO B 

npttcoe)J,HH5leMbIX 3JieMeHTax (s cToliKe 11 pacKocax), a He B caMOM y3Jie . T aKHM 

o6pa30M, KperrneH11e CHCTeMbl perneTKlf K e3)J,OBOMY II051CY HeJib35l CL[l1TaTb rnap

HHpHbIM». 



0TCI0)1,a cne)J,yeT, Y3JihI coe)1,1rnemrn 3JieMeHTOB perneTK11 c m:DKH11M rro51-

coM Ha)J,O rrp11H11MaTb JI1160 )KeCTK11M11, JI1160 ynpyrono)1,aTJI11BbIM11, 1:1TO cyUJ,e

CTBeHHO 113MeH11T Hanp51)KeHHOe COCT051H11e B CTep)KHIDC. 0)1,HaKO B cq>0pMyJI11-

poBaHHbIX 3a)1,a11ax (AP: c. 6, n. 1; )1,11C: c. 7' TI. 1) BbITIOJIH5IeTC51 ou:eHKa BJ11151H1151 

)KeCTKOCTH y3JIOBhIX coe)1,11HeH11i1: JI11IIIh Ha Hanp»)KeH115I B e3)1,0BOM rro»ce. B Ka

qecTBe pacl!eTHOH cxeMhI H11)1(Hero Il051Ca np11H51Ta 6anKa Ha BepT11KaJibHbIX 

ynpyr11x onopax, 11M11T11PYIOUJ,11X pa6oTy 3JieMeHTOB perneTK11 6e3 yrJIOBbIX CB51-

3ei1: (.l1,11c: p11c. 2.32). . 
Tpe6yeTC51 II051CH11Tb OTCYTCTB11e yrJIOBbIX CB513ei1: Ha pac11eTHOH cxeMe B 

y3nax H11)1(Hero rro»ca. 

2. B rnase 3, pa3.l1,. 3.2 CKa3aHo, 11To 3JieMeHThI perneTK11 rrp11 y11eTe npo

CTpaHCTBeHHoi1: pa60TbI CHCTeMbI «OKa3bIBaIOT Il0)1,)1,ep)K11BaIOUJ,ee BJ11151H11e Ha 

e3)1,0BOH II051C, yMeHbIIIaIOT ero CMeUJ,eH11e, yc11JI1151 11 Harrp51)KeH1151», HO He yKa-

3aHO, 1ITO caM11 OHM (3JieMeHTbI perneTK11) rrp11 3TOM - )1,0rpy)l(aJOTC51. 

Tpe6yIOTC51 no5IcHeH11» 06 yqeTe rrpocTpaHCTBeHHoro 113r116a cTep)KtteH: 

<PepMbI. 

3. PeK0MeH.l1,au;1151 )1,JI51 )1,aJibHeH:rnero 11ccne)1,0BaH115I pa6oTbI IIIT<I>. 

B )1,11ccepTau:1111 npe.l1,cTaBJieHbI pacl!eTbI KOHcrpyKu:1111 TOJihKO Ha cTaT111:1e

cK11e Harpy3K11. BMecTe c TeM, pa6oTa no)J,KpaHOBhIX KOHCTpyKu;11i1: cyUJ,eCTBeHHO 

OTJ1111IaeTC51 OT o6bI1IHbIX 113r116aeMbIX - Heo6X0)1,11MOCTblO BOCTip1151T1151 )1,11HaM11-

qecK11X KpaHOBbIX Harpy30K, KOTOpbie xapaKTep113YIOTC51 60JibIII11M11 ycKopeH11-

51M11, He rrep110)1,111IHOCTbIO, y.l1,apHblM xapaKTepoM. .lJ:aHHbie <PaKTOpbI BeCbMa 

HeraT11BHO CKa3bIBaIOTC51 Ha o6UJ,eM COCT051H1111 C11CTeMbI, a TaK)Ke - HanpIDKeH

HOM COCT051H1111 Ha JIOKaJibHbIX yqacTKax 11 B coe)1,11HeHH~X. 

y Ka3aHHbie 3aMel!aH1151 He CH11)KaJOT o6UJ,ei1: IIOJ10)1(11TeJibHOH ou:eHK11 )1,HC

cepTau:110HHOH pa60TbI. 

3aKJnoqeuue 0 COOTBeTCTBHH )J.HCCepTaU,HH KpHTepHSIM, ycTaHOBJleH
HhIM IloJio~euueM o nopSI,11.Ke npucy~euusi yqeuhlx cTeneueu 

.lJ:11ccepTaQ1151 Harr11caHa 1IeTK11M Hay11HbIM 513bIKOM, o6na)1,aeT BHyrpeHHHM 

e)J,HHCTBOM, CO.l1,ep)K11T HOBbie HayqHbie pe3yJibTaThI l1 TIOJIO)KeHH51, Bbl)1,B11raeMbie 

)1,J151 rry6JI111IHOH 3alll,11Tbl, 11 CB11)1,eTeJibCTByeT 0 J1111IHOM BKJia)J,e aBTOpa. f paqm

qecK11e MaTep11aJibI JierKO 1IHTaeMbI l1 11H<l>opMaT11BHbI. ABTOpe<PepaT B TIOJIHOH 

Mepe oTpa)KaeT co.l1,ep)Katt11e )1,11ccepTa11,1111. 

Pe3yJihTaTbI BhIIIOJIHeHHoro 11ccne)1,0Bamrn HaX0)1,51T rrpaKT1111ecKoe rrp11Me

Hett11e B o6JiaCT11 pacl!eTa I1 rrpoeKTI1pOBaH1151 HecyUJ,HX MeTaJIJI111IeCKHX KOH

CTPYKU.HH rrpo113B0)1,CTBeHHhIX 3)1,att11i1:. 

Cl!11Ta10, l!To )1,11ccepTa11,1rn «PaclleT rro.l1,Kpattoso-rro)1,cTpon11JihHhIX <PepM 

c yqeToM yrrpyroH: rro)1,aTJI11BOCTH y3JIOB np11MbIKaHH5I 3JieMeHTOB perneTK11 K e3-

)1,0BOMY H11)1(HeMy II051CY» COOTBeTCTByeT II. 9 IloJIO)KeH1151 0 rrop51)1,Ke rrp11cy)K

)1,eHI15I yqeHbIX cTerreHeH, yTsep)K)J,eHHoro IlocTaHOBJieHtteM IIpaBttTeJihCTBa P<I> 

OT 24 ceHT»6p51 2013 r. N2 842 (pe)J,. OT 16.10.2024 ), 51BJI51eTC51 3aseprneHHOH 

Hay1IHO-KBaJI11(p11Ka11,110HHOH pa60TOH, B KOTOpoH: 113JIO)KeHbI HOBhie HayqHo 

o60CHOBaHHble perneHI151 ITO rrpe.l1,Bap11TeJibHOMY 11 rrposep01IHOMY pac11eTy IIO)J,

KpaHOBO-IIO)J,CTpOII11JlbHbIX <PepM, 11MeIOUJ,11e cyUJ,eCTBeHHOe 3Ha11eH11e pa3B11T1151 



cTpottTeJibHOH oTpacJIH, a ee asTop, MapKHHa I0JIH51 ,ll,MHTptteBHa, 3acJiy)l(ttBaeT 

rrpttcy)l()J.eHH51 yqeHOH CTerreHH KaH.n:tt,n:aTa TeXHWieCKHX HaYK ITO HayqttoH: crre

IJ;HaJibHOCTH 2.1.1. CTpOHTeJibHbie KOHCTPYKU:HH, 3.lJ:aHH51 YI coop~eHH51 (TeXHH

qecKHe HaYKH). 

O<l>uu.uaJibHbIU onnotteHT, 
.n:oKTop TexHHqecKHX HayK (05.23.17 - CTpottTeJibHa51 MexaHHKa), .n:ou;eHT, 

3ase.n:yiorn:tti1 Kacpe.n:poH: o6rn:errpocpeccttoHaJibHbIX )J.HCIJ;HIIJIHH 

MuIIJ,eHKo Att.11.peu BuKToposuq 
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