
OT3bIB 

OQHUJJiaJibHOro OIIIIOHeHTa KaH,nH,naTa TeXHJiqeCKHX HayK, 

rrpocpeccopa Ey3aJIO HHHbI ArreKcaH,npoBHbI 

Ha ,nHccepTaIJ;HOHHYIO pa6oTy MapKHHOH IOrrHH ,[(MHTpHeBHbI 

«PacqeT IIO):(KpaHOBO-IIO,[(CTpOIIHJibHbIX cpepM c yqeTOM yrrpyroli 

no,naTJIHBOCTH y3rroB rrpHMbIKamrn 3JieMeHTOB perneTKH K e3,nOBOMY HH)l(HeMy 

rrmrcy», rrpe,ncTaBJieHHyIO Ha COHCKaHHe yqeHHOH CTerreHH KaH,[(H,[(aTa 

TeXHHqecKHX HayK ITO crreu;HaJibHOCTH 

2.1.1 - CrpoHTeJibHbie KOHCTPYKIJ;HH, 3):(aHH51 H coopy)l(eHH51 

AKTyaJibHOCTb TeMhI uccJie.JJ:OBauuu. B pa6oTe paccMaTp1rnaeTC5I 

,nocTaToqHo CJIO)l(HbIH KOHCTPYKTHBHbIH 3rreMeHT rrpoH3BO):(CTBeHHoro 3,naHH5I -

IIO):(KpaHOBO-IIO,[(CTpOIIHJibHa51 cpepMa (ITTI<!>). IlpHMeHeHHe TaKHX KOHCTpyKIJ;HH, 

KaK rrpaBHJIO, CB513aHO co 3HaqHTeJibHbIMH ra6apHTaMH 3,[(aHH51 (rrpH mare OCHOBHbIX 

KOJIOHH 18,0 M H Bblllie ), 6oJibllIHMH KpaHOBbIMH Harpy3KaMH H pe)l(HMOM pa60TbI 

KpaHOB 7K H 8K. CoBpeMeHHbie rro,nxo,nbL K pacqeTy H KOHCTpyHpoBaHHIO ITTI<!> 

He,[(OCTaToqHo pa3BHTbI, He H3yqeHO BJIH51HHe 3HaqHTeJibHbIX JIOKaJibHbIX Harpy30K 

OT KOJiec KpaHa Ha KOHIJ;eHTpau;HIO HaIIp51)l(eHHH B e3,[(0BOM II051Ce, He Bcer,na 

yqHThIBaIOTC51 B rrorrHoli Mepe oco6eHHOCTH pa6oThI y3rroB corrp51)l(eHH51 3JieMeHTOB 

perneTKH c e3,[(0BbIM II051COM. 0TCIO,[(a BbITeKaIOT aKTYaJibHOCTb TeMbI HCCJie,noBaHH51. 

HayquaH HOBH3Ha HCCJie)J:OBaHHH COCTOHT B pa3BHTHH aHaJIHTJiqeCKHX H 

qJicrreHHbIX MeTo,noB pau;HoHaJibHoro rrpoeKTHpoBaHH51 KOHCTPYKTHBHbIX 3JieMeHTOB 

rrpOH3BO,[(CTBeHHbIX 3,[(aHHH, pa3pa6oTKe MeTO,[(HKH orrpe,nerreHH51 ycHJIHH B 

3JieMeHTax ITTI<!> c yqeTOM yrrpyroli rro,naTJIHBOCTH peIIIeTKH rrpH BepTHKaJibHOM 

H3rH6e H KpyqeHHH, rro3BOJI51IOru;eli rroBbICHTb ToqHoCTb pacqeTa ITTI<!>. BornBrreHbI 

3aKOHOMepHOCTH H3MeHeHH51 JIHHeHHOH H yrJIOBOH rro,naTJIHBOCTH e3,[(0BOro II051Ca 

OT reoMeTpHqecKHX xapaKTepHCTHK ITTI<!>. 

CTpyKTypa u CO.JJ:ep'1rnuue .JJ:HccepTau,uu. CTpyKTypa paccMaTpHBaeMoli 

,[(HCcepTaIJ;HOHHOH pa60Tbl o6ycrrOBJieHa u;eJibIO, 3a.z:i:aqaMH I1 JIOfHKOH 

HCcrre,noBaHH51. ,[(HccepTaIJ;H51 COCTOHT H3 BBe,neHH51, 4 rrraB, 3aKJIIOqeHH51, CIIHCKa 

HCIIOJib30BaHHbIX HCTOqHJIKOB H3 141 HaHMeHOBaHHH, rrpHJIO)l(eHHH. ~-~~H~~o6neM 
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,Il;IICCepTau;iIM COCTaBJrn:eT 172 CTpaHMI.J;:bI MaillMHOIIMCHOrO TeKCTa, B TOM q11cne 95 

pMCYHKOB M 21 Ta6Jim . .i;a. 

Bo BBe.[l;euuu o6ocHOBbIBaeTC51 aKTYaJihHOCTb Bb16paHHOM TeMhI, 

pacKpbIBaIOTC51 r.i;eJib M 3a.n:aq11 pa60TbI, MeTO.IJ:OJIOr11qecKa5I 6a3a MCCJie.IJ:OBa HM51, 

cpopMyJIMPYIOTC51 OCHOBHbie IIOJIO)l(eHM51, HayqHa51 HOBM3Ha, TeopeTMqecKa51 M 

rrpaKTMqecKa51 3HaqMMOCTb rronyqeHHbIX pe3yJibTaTOB, rrpe.n:cTaBJieHa MHcpopMaI.J;M51 

06 arrpo6ar.i;MM pe3yJibTaTOB MCCJie.IJ:OBaHM51. 

B nepBoii r JiaBe .LJ:HCcepTau.uu aBTopoM paccMoTpeHbI cyruecTBYIOIUMe 

KOHCTPYKTMBHbie perneHM51 IITI<l>, rrpoaHaJIM3MpoBaHhI pa6oThI oTeqecTBeHHbIX 

crrer.i;MaJIMCTOB, rrocB51IUeHHbie pacqeTy M rrpoeKTMpoBaHMIO IITI<l> c yqeTOM 

rrpocTPaHCTBeHHOM pa6oTbI HM)l(Hero rro51ca, )l(eCTKOCTM y3JIOBbIX coe.n:11HeHMM. 

Oco6oe BHMMaHMe y.n:eneHo rrp11q11HaM II051BJieHM51 30H JIOKaJibHbIX rroBpe)l(.n:eHMM B 

3JieMeHTax M y3nax 3KcrrnyaTMpyeMhIX IITI<l>. CcpopMyn11poBaH bI r.i;eJib M 3a.n:aq11 

MCCJie.IJ:OBaHM51. 

BTopaH rJiaBa .LJ:HCcepTau.uu rrocB51IUeHa Bb16opy pacq eTHOM M O.IJ:eJIM IITI<l>, 

II03BOJI51IOIUeM yqecTh BJIM51HMe reoMeTPMqecKMX xapaKTepMCTMK IITI<l> M BM.IJ:a 

perneTKM Ha rro.n:aTJIMBOCTb ee e3.IJ:OBOTO II051Ca. PacCM OTPeHbI BapMaHTbI 

rrpMJIO)l(eHM51 Harpy3KM. Ha OCHOBaHMM cpaBHMTeJibHOro aHaJIM3a IIOJiyqeHHbIX 

pe3yJibTaToB rrpe.n:Jio)l(eHa .IJ:JI51 .IJ:aJibHeM:rnero paccMoTpeHM51 M o.n:en b IITI<l> B BM.IJ:e 

6anKM Ha yrrpyr11x orropax, ycTaHOBJieHHbIX B y3nax KperrneHM51 3JieMeHTOB perneTKM, 

KOTOpbie MMMTMPYJOT ee pa6ozy. 

B TpeTbeii r JiaBe )J;uccepTau.uu aBTOp rrpo.n:eMOH CTpMp o Bana CBOIO 

KBaJIMcpMKaI.J;MIO M pa6oTOCIIOC06HOCTb rrpMMeHMB pa3JIMqHbi e aHaJIMTMqecKMe M 

q11cneHHbie (TIK SCAD) MeTO.IJ:bI .IJ:JI51 orrpe.n:eneHM51 JIMHeMHOM rro.n:aTJIMBOCTM y3noB 

rrpMMhIKaHM51 3JieMeHTOB perneTKM K e3.IJ:OBOMY rro51cy B rrnocKOCTM DTI<l> M 

Bb1q11cneHM5I )l(eCTKOCTM yrrpyr11x orrop, MMMTMPYJOIUMX pa6oTy 3TMX y3JIOB, K 

pacqeTy peanbHbIX KOHCTPYKI.J;MM. BbIIIOJIHeHo cpaBHeHMe Harrp51)1(eHMM, 

rronyqeHHbIX aBTOpOM aHaJIMTMqecKMMM M q11cJieHHbIMM BblqMc JieHM51MM, M 

pe3yJibTaTOB HaTypHbIX 3aMepoB MeTO.IJ:OM TeH30MeTpMM, BbIIIOJIHeHHbIX .n:pyrMMM 

aBTOpaMM. 

B qeTBepToii r JiaBe .LJ:HccepTau.uu rrpe.n:Jio)l(eHa aHaJIMTMqecKa51 MeTO.IJ:MKa 

pacqeTa IITI<l>, .n:aIOTC51 peK0MeH.n:ar.i;1111 no yqeTy pa3JIMqHbIX Har p y 3oK M cpaKTopoB, 



Bmu1IOI11JiX Ha HL(C KOHCTPYKQIUi, qTo no3BOJIHJIO n oBbICHTh ToqHOCTh 

onpe)l.eJieHHH HanpH)l(eHHM B cpaBHeHHH c paHee HCnOJih3yeMOM aHaJIHTllqecKOM 

MeTO)l,HKOM B COOTBeTCTBHH c «PyKOBO)l,CTBOM no npoeKTHpOBaHHIO CTaJibHblX 

no)l.KpaHOBhIX KOHCTPYKQHM», BhmymeHHhIM «1I;HIB1IlpoeKTCTaJihKOHcTpyKQ~» B 

1976 r. 

B 3aKJnoqeuuu ,LJ.nccepTau;uu ccpopMyn11poBaHbI BhIBO)l.hI n HayqHhie 

pe3yJihTaThl, nonyqeHHbie Ha OCHOBe aHaJIHTHqecKHX H q11cn eHHblX MeTO)l,OB 

pellleH~ nocTaBJieHHOM 3a)l,aq11. YKa3aHhI B03MO)l(Hbie nepcneKTHBhI )l.aJibHeMllle M 

pa3pa6oTKH TeMbI )l.HccepTaQHH )l.JIH co3)].aHHH BCTPOeHHhIX API-o6oeKTOB, c 

noMOIIJ:bIO KOTOpbIX MO)l(HO cpopMHpOBaTb nporpaMMHbi e KO)l,bl, o nHCbIBaIOmHe 

aHaJillTHqecKHe anropHTMbl pacqeTa, KoppeKTHpOBaTh HX, aHaJIH31ipOBaTb 

pe3yJihTaTbI pacqeToB. 

Ilpe)l.CTaBJieHHaH pa6oTa xapaKTep113yeTCH 6oJihillHM o6oeM OM BbIIIOJIHeHHblX 

HCCJie)l,OBaHHM, nocrre)l,OBaTeJibHblM H3JIO)l(eHHeM 

apryMeHTHpOBaHHOCTbIO, co6JIIO)l,eHHeM BHyTpeHHeM rrorHKH. 

norrHoQeHHO OTPa)l(aeT CTPYKTYPY )l.HccepTaQHH H nepe)l.aeT 

CO)l,ep)l(aHHe. 

MaTepHaJIOB, 

ABTopecpep aT 

e e OCHOBHOe 

06ocuoeauuocTh u .LJ.OCToeepuocTh uayqnhIX noJio~euuii, BhIBO.LJ.OB u 

peKoMen,LJ.au;uii, c<}>0pMyJiupoeannhIX B ,LJ.nccepTau;uu MapKHHOM IO.,II,. 

nO)l,TBep)l()l,aeTCH KoppeKTHbIM HCnOJib30BaHHeM B pa6oTe o6m enpHHHTbIX ll 

cneQHaJibHbIX MeTO)l,OB HCCJie)l,OBaH~ , npHMeHeHHeM anpo611poBaHHbIX pacqeTHbIX 

naKeToB nporpaMM. 

Pe3yJihTaTbI )l.HCcepTaQHOHHOM pa6oTbI oTpa)l(eHhI B ny6 rrnKaIJ;HHX aBTopa, 

HeO)l,HOKpaTHO )l,OKJia)l,hIBaJillCb ll o6cy)l()l,aJIHCb Ha M e)l()l,yHapO)l.HbIX H 

HaQHOHaJihHhIX HayqHo-npaKTnqecKHX KOHcpepeHQHHX. IO.,II,. MapKHHa HBJIHeTcH 

)l,HnJIOMaHTOM H no6e)l,HTeJieM HeCKOJibKllX KOHKypcoB, npoXO)l,llBillllX B pa3HbIX 

ropo,Il;ax cTpaHbI. Bcero no TeMe )l,HccepTaQHH aBTopoM o ny6 rrHKOBaHo 20 pa6o T. 

OcHOBHhie HayqHhie pe3yrrhTaTbI oTpa)l(eHbI B 7 HayqHhIX cTaTbHX B H3)l,aH~x, 

BXO)l,HIIJ:HX B TiepeqeHh H3)].aHHM, peKoMeH)l.OBaHHhIX BAK. 



3aMe"1Jauu11 no .z:.uccepTau;uouuoii pa6oTe. Ilo co.n;ep:)l<amuo H 

npe.n;cTaBneHHhIM pe3ynhTaTaM .IJ:HCCepTaU:HOHHOro HCCne.n;oBaHmI, BhIIIOnHeHHOrO 

MapKHHOM IO.,[(., MO)l(HO c.n;enaTh cne.n;yiorn;tte 3aMeqaHH5r: 

1. B TeKCTe .n;ttccepTaU:HH Ha cTp. 55 yKa3hrnaeTC51, qTo B HeKoTophIX 30Hax 

e3.n;oBoro no51ca IIII<l> Hanp51)1(eHH51 npeBhIIIIaIOT npe.n;en y npyrocTH H .IJ:ll51 aHanH3a 

H,[(C e3.IJ:OBoro no51ca BhrnonHeH HenHHeMHhIM pacqeT cpe.n;cTBaMH IIBK SCAD. Ilo 

KaKOMY npHHU:Hny 6blna yqTeHa HenHHeMHM xapaKTepHCTHKa () - £ npH 

onpe.n;eneHHH Hanp51)1(eHHM B Ta6nttu:e 2.4? 

2. Ha cTp. 41 TeKcTa pa6oThI yKITTaHo: «IlpH cpe.n;Heli nnoTHOCTH nhrnH :::::::0, 8 

KHIM3 pacnpe.n;eneHHa51 HOpMaTHBHa51 Harpy3Ka MO)l(eT .IJ:OCTHraTh 1,6 Mila, qTo 

3KBHBaneHTHO HOpMaTHBHOM TeXHOnon1qecKOM Harpy3Ke OT Beca nIO.n;eH: H 

peMOHTHhIX MaTepnanoB. Cne.n;oBaTenhHO, Harpy3Ka OT npmI3BO.IJ:CTBeHHoii nhrnH 

MO)l(eT BnH51Th Ha H,[(C IIII<l> H .n;on)l(Ha 6hITh yqTeHa B pacqeTe». Tonrn;HHa cno51 

nhrnH B 3TOM cnyqae .IJ:OCTHraeT 2,0 KM. 

3. B TeKcTe HMeIOTC51 .n;oca.n;HI>Ie ornH6KH H oneqaTKH: 

Ha pHC. 1.1 HeBepHO nOKa3aHhI paCKOCbI CKB03HbIX CTallbHhIX KOllOHH no 

O,Il;HOMY H3 p51,Il;OB. 

Ha pttc. 1.17 YKa3aHo KOnHqecTBO nponeToB HnH pa3Mep rrponeTa ( «IIII<l> 

KOHBepTepHoro u:exa MMK: a - npo.n;onhHa51 24-x nponeTHa51 oT.n;eneHH51 

HenpepbIBHOM pa3llHBKH CTanH; 6 npo.n;onhHa51 36-rrponeTHa51 

KOHBepTepHoro OT.n;eneHH51» )? 

B Ta6n. 2.2 B c6ope Harpy3KH OT Beca noKphITH51 rrpHMeHeH nporoH H3 

.n;ByTaBpa N5d6El nponeTOM 12 M npH pacqeTHOM cHeroBoli Harpy3Ke 236 

Kr/M2' qTo BhI3hIBaeT COMHeHHe. 

Ha pHc. 2.4 noKa3aHa cxeMa npnno)l(eHH51 KpaHoBoli Harpy3KH Ha e3.n;oBoli 

no51c IIII<l>. B TeXHHqecKoii nHTepaType HeBhirO.IJ:HOe . nono)l(eHHe 

no.n;BH)l(HOM Harpy3KH onpe.n;en51eTC51 no npaBttny B HHKnepa, qeMy He 

COOTBeTCTByeT 3Ta cxeMa. 

Ha CTp. 112 CKa3aHo: «B npou:ecce HCnhITaHHM npOH3BO.IJ:llllH 3anHCh 

.[(HarpaMM «ai - Ei» H onpe.n;en51nH: npe.n;en TeKyqeCTH a 8 (KrC/MM2), 



BpeMeHHOe corrponrnnemie CfT (Krc/ MM2). B CTI 16.13330.2017 rrpttH51TO 

o6o3HaqeHtte: CfT - rrpe,L(eJI TeKyqecTM, Cf 8 - BpeMeHHoe corrpoTMBJieHtte. 

Ha cTp. 116 He BepHo yKa3aH HOMep pttcyHKa 2.33 B Ta6n. 3. 10. B Ta6n. 3. 10 

IIOKa3aHbl 3KBMBaJieHTHbie HaIIp51)1{eHM51, HO He 51CHO KaKMM o6pa30M OHM 

orrpe,L(eJieHbI. 

B BbIBO,L(ax K rnaBe 4 MMeeTc51 ):(Ba BTOpbIX rryHKTa. 

0TMeqeHHbie 3aMeqaHM51 He HOC51T rrpHHU:MIIMaJibHOro x apaKTepa 1f He BJIM51IOT 

Ha o6iu:YIO rroJIO)KMTeJibHYIO ou:eHKY ,L(ttccepTaU:MM MapKMHOH IO.)],., Hay1:1HYIO M 

rrpaKTttqecKYIO u:eHHOCTb rronyqeHHhIX cottcKaTeJieM pe3yJibTaTOB . AsTopo M 

rrpo,L(enaHa 6onhIIIa51 pa6oTa, rronyqeHhI pe3yJibTaThI, rrpe,L(CTaBAAIOIIJ:Me MHTepec ,L(JIH 

rrpoeKTHpOBIIJ:MKOB 1f yqeHbIX, 3aHMMaIOIIJ:MXCH rrpoeKTMpOBaHMeM, 3 KCIIJiyaTau:tte:H. 1f 

o6cne,L(oBaHtteM ,L(aHHoro Tttrra KOHCTPYKU:MH. 

3aKJnoqeuue 0 COOTBeTCTBHH )J;HCCepTau.uu KpHTepuHM, ycTaHOBJieHHbIM 

IloJio~euueM o npucy~euuu yqenhIX cTeneueii. )J,ttccepTaU:M51 o6na,L(aeT 

BHyTpeHHMM e,L(MHCTBOM, CO,L(ep)l{MT HOBbie o6ocHOBaHHbie H ayqHbi e IIOJIO)l{eHM51, 

Bbl,L(BMraeMbie ,L(JI51 rry6nttqHoH 3aIIJ:MTbl. 

AHaJIM3 co,L(ep)l{aHM51 ,L(MccepTaU:MM M aBTopecpepaTa rro3BOJI51IOT c,L(enaTb 

BbIBO,L( o TOM, qTo ,L(MccepTaU:MOHHaH pa6oTa MapKHHOH IO.)],. HBJI51eTC51 

3aBeprneHHOH HayqHO-KBaJIMcpHKaU:MOHHOH pa6oTOH, BbIIIOJIHeHHOH H a aKTYaJibHYIO 

TeMy, o6Jia,L(aeT HayqHOH HOBM3HOH, TeopeTMqecKOH M rrpaKTMl:leCKOH 3HaqMMOCTbIO, 

CO,L(ep)l{HT HOBbie HayqHo o6ocHOBaHHbie KOHCTPYKTMBHbie perneHM51 M pa3pa60TKM, 

MMeIOIIJ:Me cyiu:ecTBeHHOe 3HaqeHMe ,L(JI51 pa3BMTM51 CTpOHTeJibHOH OTpa cJIM CTpaHbl. 

Tipe,L(CTaBJieHHOe ,L(MCCepTaU:MOHHOe MCCJie,L(OBaHMe COOTBeTCTByeT IIII. 1 M 3 

rracrropTa HayqHoiI crreu:ManbHOCTM 2.1.1 - CTpOHTeJibHbie KOH CTP YKU:MM, 3,L(aHM51 M 

coopy)l{eHM51. 

)J,MccepTaU:MOHHaH pa6oTa Ha TeMy «Pac1:1eT IIO,L(KpaHOBO-IIO,L(CTpOIIMJibHbIX 

cpepM c yqeTOM yrrpyro:H. rro,L(aTJIMBOCTM y3noB rrpHMbIKaHM51 3JieMeHTOB perneTKM K 

e3,L(OBOMY HM)l{HeMy IIOHCY» IIOJIHOCTbIO COOTBeTCTByeT KpHTepH51M IIII. 9-11, 13' 14 

TioJIO)KeHM51 0 rrpHCY)l{,L(eHMM yqeHbIX CTerreHeH (TiocTaHOBJieHMe TipaBMTeJibCTBa 

PoccMttcKo:H. <l>e,L(epau:MM M~ 842 OT 24.09.2013 r.) ,L(JIH ,L(MccepTau:tt:H., 

rrpe,L(CTaBJieHHbIX Ha COMCKaHMe yqeHOH CTerreHM KaH,L(M,L(aTa HayK, a ee aBTOp 
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MapKirna I0mu1 ,ll,M11Tp1rnBHa 3acny:anrnaeT rrp:acy)l(,neHllil yqeHoif cTerreH:a 

KaH,n:a,naTa TeXH:aqecKHX HayK no crreI.J.liaJibHOCTli 2.1.1 

KOHCTPYKI.J.HH, 3,naHllil :a coopy)l(eHH51. 

CTpo:aTeJibHbie 

HacT051IllJfM ,z:i:aio cornacHe Ha aBTOMaTH3HpoBaHHYIO o6pa6oTKY MOMX rrepcoHaJibHbIX 

,z:i:aHHbIX B ,UOKyMeHTax, CB513aHHbIX c pa60TOH ,UHCCepTa.QMOHHOrO COBeTa. 
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