
OT3hIB 

Ha aBTopecpepa~ .u11ccepTa11,11M AHTOHOBa Mttxmma ,ll,MHTp11emPrn 

Ha TeMy: «Cm1osoe conponrnnett11e MOHOITHTHhIX 3,ll.amrii c 6e36a.noLrnhtMH 

nepe KpbITH51MH npn rrospe)K,L1.emrnx y3nos conp51)KeHH51 nm1ThI 11 KOITOHHhI OT 

n p o .uaBJIHBattmrn ' npe.ucTasneHHOH Ha COHCKaHHe yqeHOH CTeneHH KaH,L1.l1,L1.aTa 

Tex ttw:iecKnx ttayK no crreunanhHOCTH 2.1.1 . «CTpoiuenhHhie KOHCTpy1<11,1111 , 3.uamu1 H 

coopy)KeHirn» 

)J,HccepTau.11ottHa5I pa6oTa M .)J, . AttTottosa nocs51IIJ,eHa aKTyanhHOH npo6 neM e 

11CCJ1e)J,OBaHH51 CHJIOBOrO conpOTHBJieHmr MOHOJlHTHbIX )f(e.rre3o6eTOHHbIX KapKaCOB 

3)],aH HM np11 Han11q1111 JlOKaJlbHbIX nospe)f<,ll.eHIIH OT npo.ll,aBJIHBaHII5111 H3rl16a. 

A KTYaJihHOCTb TeMhl o6ycnosnetta He06XO,ll.IIMOCTblO o6ecrreYeH H5l 

6 e3o rraCHOCTM 3KCnnyaTaIJ,HH 3)],aHHH c MOHOJllITHbIMH KapKacaMH, oco6eHHO B 

y c n omrn x B03MmKHhIX asapHHHhIX c1nya11,11i1 . AsTopoM BhITIOJIHeH KOMnneKCHbI 11 

aHaJi l13 rrpo6neMbl, 3KCnepHMeHT3JlbHbi e 

l1CCJle)J,OBaHM51. 

Hayl:.JHYJO HOBI13HY pa60Tbl COCTaBJ151lOT: 

- 3aKottoMepHocTH H3MeHeHM» Hecymew cnoco6ttocT11 y3noB conp»)1<e1:-rn5l 

KOJl OHHbl 11 llJIHTbl B pe)lnJMax npo,ll.aBmrnaHI151 l1 113r116a np11 3Ha 4 eHH5I X 

OTHOCHTenhHOro 3KcuettTpHCHTeTa e I h > 0,75; 

- MeTO,ll.HKa pacq eTa y 3na conpmKeHH5I KOJIOHHbl H IlJIHTbl np11 H3Jll14H H 

JlOKaJibHbIX Il0Bpe)f<,L1.eHHM B CJJyqae ueHTpaJihHOfO H BlfeIJ,ettrpeHHOfO Harpy)KeHl15l ~ 

- MO,L1.eJlH ,ll.e¢opMaIJ,HH Y3Jl0BbIX coemrneHHM KOJlOHHbI H TIJIHTbl c HaJIY1q11eM 

JlOKaJlbHbIX Il0Bpe)K,L1.eHltH pa3JlH4HOrO ypOBH51 B ycJIOBH5IX mrnaMwleCKOro 

nepex o,ll.ttoro npouecca, npH IIHHu11au1:·m pe)KHMOB rrpo.uasmrnamrn H H3r116a; 

- MeTO,ll.HKa yLieTa ttaL£anhHhIX JIOKaJihHbIX nospe)K)J,emrli y3nos conpmKeHYI5l 

KOJlOHHbI l1 IlJHiTbJ npH conpOTHBJleHH51 nporpecc11py101IJ,eMy pa3pyrneHHJO BCJle)J,CTBHe 

asap1:1:i1ttoro BbIKJ1J04eHJ15[ KOJIOHHbl 113 pac4eTHOH cxeMhI; 

IlO,ll.XO,ll. K l.£HCJieHHOMY MO,ll.eJIHpOBaHHJO MOHOJIHTHblX KapKaCOB c 

I1CflOJlb30BaHHeM pa3Jil14HbIX ypOBHeH ,ll.eTaJIH3aIJ,IIH pacI.JeTHOH MO,ll.eJIH, B TOM 4l1CJle 



o6beMHbIX cPparMeHTOB )1,Jrn attamna )1,e¢opMHposattttoro cocT051Hl151 y3nos 

conp5J)Kemrn KOJlOHHbl l1 rIJlHTbl rrepeKpblTJUL 

Pa6oTa Bbmonttetta Ha BbICOKOM ttay1-1tto-MeTomrc1ec1<0M ypostte H OTJll14aeTC51 

)1,0CTaT04HhIM o6neMOM TeopeTH4eCKHX, 3KCnepHMeHTaJlhHhlX M 1-fliCJieHHbfX 

1:1ccne)1.0BaHHH. AsTopoM rrpose)],eHhI yHHKaJihHhie HCTibITaHH51 y3JIOB conp5J)KeH1:15I 

KOJlOHHhl H nJIHTbl npH pa3JrnqHOM ttarpy)KeHHM. 

Do TeMe liCCJle)1,0BaHl151 Ony6JIMKOBaHO 7 HayqtthlX pa60T, B TOM qucne 2 CTaThH 

B )KypHanax 113 nepe4H5I BAK 11 2 cTaThH B 113.LJ:aHirnx, ttH.LJ:eKcnpyeMhtX B 

Me)l<.LJ:yttapo.LJ:HhIX 6a3ax Scopus. 

11MeJOTC51 CJle)1,yIOW,He BOHpOCbl K aBTOpy : 

1 . KaKoii xapaKTep pa3pywemrn HMenvi o6pa3U,hI rrepBo.i1 1:1 BTopo(;I cep1:1t1 

3KCrrepHMeHTaJibHhIX l1CCJie)1,0BaH11H? 

2. B03MO)l<HO nu np11MetteH11e pa3pa6oTatttto:H MeTO)],HKH K ou,ettKe Hecyw.e(;I 

cnoco6HocTH y3na conp5DKemrn nMJIOttalTopu:a cTeHhI H TIJJHTbI? 

3. KaK 00,eHHBaeTC5I BJlU51HHe .LJ:mnenhHOCTH .LJ:eHCTBH51 Harpy3KM Ha pa3BHTtte 

nospen<)1,ett1:1ti? 

8btCKa3aHHbie BOnpOCbl He CHmI<aIOT o6w:yIO TIOJIQ)I<HTe.'lbHYJO ou,eHKY pa60Tbl. 

ITpoBe)],eHttoe Hccne.LJ:oBaHHe OTBeLiaeT Tpe6oBaHH51M BAK, npe.LJ:b51BJ151eMhtM K 

.u1:1ccepTaU,J10HHhIM pa6oTaM. AHTOHOB M11xaHJl ,[(MHTpMeBHLI 3acny)KHBaeT 

np11cy)K)1,eHH5l yl.JeHOH CTenemI KaH)],1:1)1,aTa TeXHHl.JeCKHX HayK no cneU,HaJlbHOCTH 2.1.1 . 

«CTpOI1TeJibHbie KOHCTpYKU:HH, 3)1,aHHH H coopy)I<eHH51». 

WapacPYT)].HHOB JinHap Arrbcppe)],OBHq, 

Katt)],. TexH. ttayK, )1,0U,eHT KacPe)].pbI «3tteproo6ecnetteH1:1e 

npe.LJ:rrpmITHM, CTpOHTeJibCTBO 3)1,aHHM H coopy)KeHHH» <l>f'EOY 

BO «Kr3Y», 420066, Pecny6mnrn TaTapcTaH, r. Ka3aHh, yn. 

KpacttocenhcKa51, 51 , Ten.: 8(843) 519-43-21, e-mail: 

sh.Jinar@ mail.ru 



 

ɈТЗЫВ 

ɧɚ ɚɜɬɨɪɟɮɟɪɚɬ ɞɢɫɫɟɪɬɚɰɢɢ Ⱥɧɬɨɧɨɜɚ Ɇɢɯɚɢɥɚ Ⱦɦɢɬɪɢɟɜɢɱɚ ɧɚ ɬɟɦɭ: 
«ɋɢɥɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɧɨɥɢɬɧɵɯ ɡɞɚɧɢɣ ɫ ɛɟɡɛɚɥɨɱɧɵɦɢ ɩɟɪɟɤɪɵɬɢɹɦɢ ɩɪɢ 

ɩɨɜɪɟɠɞɟɧɢɹɯ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɩɥɢɬɵ ɢ ɤɨɥɨɧɧɵ ɨɬ ɩɪɨɞɚɜɥɢɜɚɧɢɹ», 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ ɩɨ 

ɫɩɟɰɢɚɥɶɧɨɫɬɢ 2.1.1. ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɱɧɨɫɬɢ 
ɭɡɥɨɜ ɫɨɟɞɢɧɟɧɢɹ ɤɨɥɨɧɧɵ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɫ ɭɱɟɬɨɦ ɧɚɥɢɱɢɹ ɧɚɱɚɥɶɧɵɯ 
ɥɨɤɚɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɦɟɬɨɞɵ 
ɪɚɫɱɟɬɚ ɩɨɤɚ ɱɬɨ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɟ, ɨɩɵɬ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɦɨɧɨɥɢɬɧɵɯ ɤɚɪɤɚɫɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢɨɩɨɪɧɵɟ ɡɨɧɵ ɩɨɥɭɱɚɸɬ ɩɨɜɪɟɠɞɟɧɢɹ ɜɨ 
ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɜ 
ɭɡɥɟ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧɵ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɪɚɛɨɬɭ ɤɚɪɤɚɫɚ ɨɩɪɟɞɟɥɟɧɧɨ 
ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɪɚɫɫɦɨɬɪɟɧɧɚɹ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɨɛɥɟɦɚɬɢɤɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. 

ɉɪɨɜɟɞɟɧ ɤɪɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɫɜɹɳɟɧɧɵɯ ɪɚɛɨɬɟ ɦɨɧɨɥɢɬɧɵɯ 
ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧɵ ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ, ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ 
ɦɟɬɨɞɢɤɢ ɤ ɨɰɟɧɤɟ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɫɢɫɬɟɦɵ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɦɭ ɪɚɡɪɭɲɟɧɢɸ. 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧɵ 
ɢ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ ɜ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɣ ɩɨɫɬɚɧɨɜɤɟ. ɉɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ 
ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɯɚɧɢɡɦɚ ɩɪɨɞɚɜɥɢɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɫ ɭɱɟɬɨɦ ɧɚɥɢɱɢɹ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɞɟɥɟɧɢɢ ɭɪɨɜɧɟɣ ɧɚɱɚɥɶɧɵɯ 
ɥɨɤɚɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɨɣ ɭɱɟɬɚ ɷɬɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɚ ɬɚɤɠɟ, ɩɨɥɭɱɟɧɢɢ, 
ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɢɫɩɵɬɚɧɢɣ, ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɨɧɨɥɢɬɧɵɯ 
ɤɚɪɤɚɫɨɜ ɫ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ. Кɪɨɦɟ ɬɨɝɨ, ɧɨɜɢɡɧɭ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɹɟɬ 
ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɢɡɦɟɧɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɢɧɚɦɢɱɧɨɫɬɢ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɞɨɝɪɭɠɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɩɨɜɪɟɠɞɟɧɢɣ. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ 
ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɟ, ɚ ɩɪɚɤɬɢɱɟɫɤɚɹ – ɜ ɩɨɥɭɱɟɧɧɵɯ 
ɫɨɢɫɤɚɬɟɥɟɦ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɤɨɦɛɢɧɚɰɢɹɦ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɪɚɛɨɬɟ ɦɟɬɨɞɨɜ ɞɢɧɚɦɢɤɢ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɷɮɮɟɤɬɢɜɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

 

 

 

 



Ilo aBTOpecf>epary HMelOTCH laMe'laHHH: 

l . He yKa.3aHo KaKHM o6pa.30M yqHThIBarrach aHKepoBKa apMaTypnI B 30He 

o6oeMHoro MO,l:(eJIHpOBaHIDI, yciHTbJBa.JiaCb JIH B006rn;e KOHeqHa.sI BeJIHqHHa cu;enrreHIDI 

6eTOHa H apMaryphl? 

2. B TeKcTe aaTope<l>epaTa He.lIOCTaToqHo no,l:(po6Ho ,l:(aHo MaTeManrqecKoe 

o6oCHOBaHHe H OilHCaHHe MaTeMaTJflieCKOH MO.n;eJIH pacqeTa. IlpH npHfUITHH HeHBHOH 

cxeM1>1 HHTerpHpoaaHIDI cne.n;oaarro 6hl 6on1>mee BHHMaHHe y.n;enHTh yqezy 

,l:(HCCHilaTKBHbIX CBOHCTB CHCTeMhI rrpH Ha.JIWiliH KaK HaqaJihHbIX, TaK H pe3yJihTHp)'IOIQHX 

noape)f(,l:(eHHH. 

Ilo rrpe.n;cTaB.JTeHHOMY aBTOpe<i>epaTy MO)f(HO c.n;enaTb BbIBO,ll. 0 TOM, qTO 

HCCJie)l.OBaHHe AHTOHOBa MlixaHJia .l(MHTpHeBHl!a Ha TeMY «CHJIOBOe conpOTHBJieHHe 

MOHOJIHTHhlX 3.ll.aHHH c 6e36arroqHhIMH nepeKphlTIDIMH rrpH noBpe~eHIDlx y3JioB 

conp.SI)f(eHIDI ITJIHTbI H KOnOHHbl OT apo.n.a.BJIMBaHIDD> SIBJUleTC.SI caMOCTOSITenbHO 

BI>rnonHeHHoH pa6oToH no aKTya.JihHOH TeManfKe. Pa6oTa co.n.ep)f(HT pe3yn1>TaThI, 

BbIBO,l:(bJ H peKOMeH.n;au;KH, HeCOMHeHHO rrpe.n;cTaB.runomHe Hayq:HhIB H rrpaKTHlieCKHH 

KHTepec. 

Pa6oTa OTBeqaeT Tpe6oBaHHj:!M n. 9 .n;oKYMeHTa: «Ilono)f(eHHe o npHCY)f(.D.eHHH 

yqeHbfX cTerreHeH», yTBep)f(,lleHHoro rrocTaHOBJieHHeM IlpamnenbCTBa P<I> OT 24.09.2013 

r., N~842 ,l:(Jlj:I )l.HCCepTau;IDi, npe.n;cTaBJieHHhlX Ha COHCKaHHe yqeHOH CTerreHH KaH,l:(H,l:(aTa 

TeXHH'tfeCKHX Hayi<, a ee aBTOp 3aCJIY)f(HBaeT IlpHcy~eHHj:i yqeHOH CTerreHH KaH,l:(:H,l:(aTa 

TeXHHlieCKHX ttayx no crreQHa.JThHOCTH 2.1.1. CTpmneJThHI>Ie KOHCTPYKQHH, 3.ZJ:aHHj:i H 

coopy)f(eHIDI. 

KaroMoB PalllHT A6.n;ynxaKOBWI, 

HayqmU1 cnen;HaJihHOCTh, no KoTopoli 3annmi:etta .ZJ:HCcepTaIUU1: 01.02.04 - MexattHKa 

.n;ecpopMHpyeMoro TBep.n;oro Tena. 
flonttoe HaHMettoBaHHe opraHH3aQH.H: <I>e.n;eparr1>Hoe rocy ,l(apcTBettHoe 610,l()KeTHOe 

o6pa.30BaTeJJbHOe yqpe)f(,l(eHHe BbJClllero o6pa.30BaHIDI «Ka.3aHCKHH rocy,l(apCTBeHHblM 

apXHTeKrypHo-cTpmnenI>HhIH YHHBepc1neT» 
flo"tfTOBbIH a.n;pec: 420043, Pecrry6m1Ka TaTapcTaH, r. Ka.3aHb, yn. 3eneHa.s1, 1 
KoHTaKTH1>1e Tene<PoH: +7 (917) 260-55-31 
A.l(pec 3JieKTpOHHOH no"tfT1>1: kayumovra@yandex.ru 

CaH:T opraHH3aQHH: https://www.kgasu.ru 

,l(oIDKHocT.b, yqetty10 cTeneH.b, yqeHoe 3BaHHe H no.n;rrHcb Pannna A6.n;ynxaKOBHqa 

Ka10Moaa 3aBep.sno: 

-



OT31IB 

Ha asTopecpepaT ,JJJ1ccepTau;i-111 AHTOHOBa Mrnrnttna )J:MHrpHeBwm 

Ha TeM)': «C1u10noe conpOTllBJICllHC MOllOJIHTilhIX 3.n;annii c 6e36aJIO'lllhIMH 

ncpeKphITIHIMH npu nospeJK,ne11m1x Y3JIOB conpnJKeH~n DJIHThI u KOJIOHHhl OT 

npo.n;aBJIHBaIIH.H», npe,n:cTaBneHHOH Ha COHCKaHHe yqeHOH CTeneHH KaH)J:H,[(aTa 

TexHwiec1rnx Hayi< no cner~HanbHOCTH 2.1.1. CTpoHTeJihHhie KOHcrpy~mI, 3L(amu1 H 

coopy)Kemu1 

Pe1(eH3HpyeMa5I ,n11ccepTa1um1-rna.H pa6oTa AHTOHOBa M11xa11na ,[I:MHTpHeBucrn 

noCB5Ill~eHa Ba)KHOM rrpo6neMe yLJ:eTa JlOKaJlbIIbIX ITOBpe)J<,[(eHHM Y3J10B corrpmKeHHM 

KOJlOHH l1 llflHT rrepeKpblTI15[ l1 HX Bnmrnmr Ha MeXaH11qecKy10 6e3orraCHOCTb 

MOHOJlHTHblX KapKaCOB c 6e36anoqHbIMI1 rrepeKpbITI15IMI1 B TeqeHHe BCero cpoKa 

cny)K6b1 3,nairnti. B HaCT05IIL(ee BpeM5I B03BO)l)1TC5I ,n:ocTaToqHo 6onbllIOe Kon11qecTBO 

MOHOJlHTHbIX KapKaCHhIX 3,[(aHHM, KOTOpbie c BhICOKOM ,none:H Bepo5ITHOCTH MoryT 

3KcnnyaTHpOBaTbC5I rrocne ,D:OCTH)l<eHH5I HX cpoKa CJ1Y)K6bI. I1p11 3TOM B 30Hax 

np11orrop1-rbrx y3nos conp5DKe1-mi1 MoryT np11cyT~TBOBaTb ,n:ecpeKThI, a TaK)l(e 

HaKannHBaTbC51 c Teqe1-rneM BpeMeHH noBpe)K,[(eHmI, KOTOpbie Heo6xo,[(HMO npHHHMaTb 

BO BHHMaHHe npH BblTIOJIHem-m IIOBepoqHhIX pacqeTOB 3,[(aHHH If coopy)l<eHHH. 

B ,n;11ccepTa1(HOHHOM pa6oTe AHTOHOBa M.)J:. npttBe,n:eH o63op pa3n11qHbIX 

HCCJle,[(OBaHHH pa60ThI Y3J10B conp5I)I(eHHH KOJlOHH l1 I1Jll1T rrepeKpbITHH B CTa,[(HH 

3KCrrnyaTa1(Hl1 I1 npH xapaKTepHOH asapHHHOH CHTya1(Hl1. y CTaHOBJleHO, LJ:TO HaHMeHee 

113yqeHHbIM OCTaeTC5I Bonpoc pa60Tbl )Kene306eTOI-II-IbIX 6e36anoqHhIX nJIHT npM 

HeCHMMeTpWrnbIX rrponeTax. Cc]?opMyn11poBaH Bbmo,n; o Heo6xo,n;MMOCTH 11ccJle,n:onaHH5l 

CHJlOBOfO conponrnner-m5l MOHOJlHTHbIX KapKaCOB rrpH B03HHKHOBeHHI1 asapHHHhIX 

CHTyaL(HH c yqeTOM HaKonneHI-IbIX BO BpeM5I 3KCITJlyaTa1(Hl1 ,necpeKTOB l1 nonpe)l(,[(eHHH. 

B rrocJle,n;y1ou~11x rnaBax npe,ncTaBneHbI pe3yJlbTaTbI 11crrb1TaHHH, Ha ocHoBaHHH 

KOTOpbIX BhrnomreHa Bep11qrnKa1(l15I rrpHH51ThIX B KOHeqH0-3JleMeHTHhIX pacqeTaX 

npe,n;rrocbrnoK. 

)J:ocTOBepHOCTh H 1-rn,ne)KHOCTh rroJlyqeHHhIX pe3yJibTaTOB no,n:KperrJleHbI 

npHMeHeHHeM COBpeMeHHhIX MeTO,[(OB pacqeTa, nocTpOeI-IHhIX c HCil0Jlh30BaHHeM 

OCHOBHhIX rronmKeHHH CTpOHTeJihHOH MexaHMKH H TeOpHH )l(eJ1e3o6eToHa, l1 6JUI3KHM 

c~oTBeTCTBHCM pe3ynbTaToB pacqeTa 3KcnepttMeHTanbHhIM ,naHHhIM. TeopeTMqecKa51 

3Ha"lJHMOCTb pa60Tbl onpe,n;em1eTC5l npe,nnmKeHHOll MeTO,[(HKOH no yqeTy HaqanhHbIX 

JlOKaJibHbIX HOBpe)K,ne1m:H B 30!-IaX y3na corrp5DKeHH5I KOJlOHH 11 nmIT rrepeKpbITH5l, 

npaKTJ1qecKa5I - B Bhl5IBJl'eHHI1 HaH60Jlee. orraCHhIX KOM6HHal~HM rronpe)K,[(eHHM, KOTOpbre 

MoryT 3HaqHTeJlbHO 'tiOBJII151Th Ha corrpOTHBmieMOCTh MOHOJlHTHhIX KapKaCOB 

rrporpecc11pyrolI(eMy pa3pyrneHmo .. I1oJlyqem-Ihie pe3yJlI>TaTbI MoryT np11MeH5IThC5I rrp11 

OL(eHKe Tex1mqecKoro COCT051Hl15IM MOHOJlHTHbIX KapKaCOB l1 rrpH orrpe,n;eJleHHH 

B03MO)KHOCTH HX ,n;aJlhHe:Hrne:H 3KCITJlyaTa1(Hl1. 



J1o TeKCTY aBTOpecpepaTa ,IJ;I1CCepTaD;l1I1 HMeIOTC5l CJie,IJ:yIOI..lI;He 3aMeqaHH5.C: 

1. He rrp1rne,[(eHO o6ocHOBamur Bb16opa BeJUFU1Hbl OTHOCHTeJibHOro 

3KC:U:eHTpHCHTeTa, rrpHmIToro B 3KCrrepHMeI-ITaJibHbIX MCCJie,[(OBaHH.5IX paBHbIM 

e/ho==O, 75. 
2. Ha pHCYHKe 4 aBTopecpepaTa rrpe,ncTaBJreHbI ,nBe B03MO)KHhie cxeMbI 

pa3pyIIIeHH5l y3na COIIp5DKeIU15I KOJIOHHbl c IIJIHTOH rrepeKpblTH5l, xapaKTepn3y10r:u:nec51 

pa3HbIMH yrnaMH al H a1 HaKJIOHa rrnpaMH,[(bI npo,naBmmamrn I1 pa3HbIMH ypoBH5IMM 

llOBpe)J<,[(eHHlf 6eToHa d1 I1 d2. I1ocne,ny10r:u;Hi1 TeKCT aBTOpecpepaTa H3JIO)J(eH 6e3 

npHB5I3KH K B03MO)KHbIM cxeMaM pa3pyIIIeHH5l 1 H 2. 

0TMe1-IeI-IB bTe 3aMeqamrn I-re CHlDKaIOT Teopen11-iec1<0H M npaKTWl.eCKOH 31-Ial-JMMOCTM 

OCHOBHbIX pe3yJibTaTOB ,[(MCCepTaI.JYIOHHOH pa60Tbl AHTOHOBa M)J;., KOTOpa5.C rrpe,UCTaBmieTC5.C 

3aKOHl-:IeHI-IOH 1-rnyqHO-KBaJmcpm<aIJJ10HHOH pa60TOH, BbITIOJIHeHHOH Ha aKTyaJibHYIO TeMy, 

co.uep;mff pe3yJlbT3TbI, BblBO,[(bl 11 peKOMeH,[(3I.U1Il1, OTBeqa1omtte Kp11TepH5.CM HayqHoi1 HOBl13Hbl 

l1 rrpaKTYil-JeCKOH 3Haq11MOCTH. ,[I;HccepTaD;IUI Ha TeMy: «CHJJOBOe conpOTHBJJeHue 

MOHOJl HT HblX 3,ll,aHHH c 6e36aJJo~rnhlMM nepe1-cphITHS1MU npu nospe~m:)l,eH1rnx Y3JJOB 

conpm1\:e1urn OJIMThl M IWJIOHHbl OT npoL(aBJIMBaHIUI» OTBeqaeT Tpe6onaHl15.CM, 

ycTaHOBJieHI-IbI M llonmKer-meM 0 npHCY)K,Ll,eHHH y-c-reHbIX CTeneHei1 (nocTaI-IOBJieHHe 

I1pamne11bCTBa PcD N2 842 OT 24.09.2013 r.) ,nm1 ,L1,11ccepTau11i1, npe,ncTan11ettn11x Ha 

concKamie y-c-1eHoti CTerre1rn KaI-I,LI,H,LI,aTa TeXHI1LieCKHX HayK, a ee aBTop, AHTOHOB MuxanJJ 

~MHTpHeBUt.J , 3aCJIY)l<HBaeT npHCY)K,[(eI-nrn yqeHOH CTeneirn KaH,LI,M,LI,aTa TeXH.HqeCKl1X 1-rnyK no 

cneu;1rnn1Hocn1 2.1.1 . - CTponTeJibHbie KOHCTpyKu;11n, 3,LI,amrn 11 coopy)KeHH51. 

HacT051ll(HM .ua10 cornacHe Ha aBTOMaTH3HpoBaHHYIO o6pa6oTKY MOHX nepcoHaJibHbIX 

,UaHI-fbJX B ,Ll,OKyMe1-nax, CB5.C3aHHbIX c pa60TOH ,Il}1CCepTaD;HOHHOro COBeTa. 

,l.J;oKTOp Tex1-m LieCI<HX HayK 

Teneclw1-1 Mo6.: + 7-921-757- 82-60 
e-mail: korsun vi@mail.ru 

KopcyH Bna,UHMHp 

Ifoatt o BI11-1 



OT3hlB 

Ha ae1nopec/Jepam ouccepma4uu AHm07-t06a Mu,--cawza /{MumpueeuLta 7-IQ meMy: 
«Cwzoeoe conpomueJLeHue MOHOJLUml-lblX 30aHuu c 6e36aJLOLtHblMU 

nepeKpbzmu5lMu npu noepeJ1COeHuJlx y3JLoe conp5lJ1CeHUJl nJLumbz u KOJLOT-tl-tbl 
om npooaeJLueaHUJl», npeocmaeJLel-tHou 7-ta coucKal-tue yLteHou cmeneHu 

KaHouoama mexHuitecKux HayK no cneiJUaJLbHocmu 2.1.1. CmpoumeJZ bHbze 
KOl-tCmpyKiJUU, 30QHUJl u coopy.J1cel-tUJl 

c Ka)K)lbll\1 fO)lOM B Pocc1111 H 3a py6eMOM Bee 60JihUiee BHHMaHHe y )lem1eTC5l p eUieHHIO 

3a)laLJ, CB5I3aHHbIX c o6ecrrei:.reHHeM corrpOTHBJI5leMOCTI1 MOHOJIHTHbIX KapKaCOB. 3TO 

o6yCJIOBJieHO pocTOM q11cna aBapHHHbIX CHTyam1i1 l1 He06XO;'.J:HMOCTblO Ml1HHl'vIH3a.U,HI1 3aTpaT 

rrp11 B03HHKHOBeHHH 3arrpoeKTHhIX B03)lei1cTBHH. B TaKHX c nyi:.r a51x B :rneMeHTax Kapr<aca 

B03HHKaeT CJIO)l(HOe Harrp5DKeHHOe COCT051HI1e, KOTOpoe Tpe6yeT neTaJibHbIX nccrremrnaHHH. 

K J1IOi.1eBhIM JJieMeHTOM, 06ecrreq1rna1-0ru11M ycTOHLIHBOCTh MOHOJIHTHhIX KapKacoB K 

rrporpecc11py1-0rueMy o6pyUieHHI-O, 5IBJI5leTC51 y3eJI corrp5DKCHI15I KOJ10HHbl I1 11Jll1Tbl nepeKpbITIUI. 

3To IlO)lTBep)K)laeT p51n aBapHH, KOTOpbie rrpOI1301IIJIH B pe3yJibTaTe peanmau,HH Mexaill13M a 

nponannnBaH115I 11 Heco6n1-0neH1111 KOHCTPYKTHBHhIX Tpe6oBaHHH no YCTPOHCTBY apM11ponaHH5I n 

naHHhIX 30Hax. 

B HaCT0511Uee BpeM5I OCHOBHa5I qacTh HCCJie)lOBaHHH B 3TOH o6naCTl1 rrpenrronaraeT, YTO 

naHHblH y3eJI coxpaH5IeT MexaHH1IeCKHe xapaKTepHCTl1Kl1 MaTepI1aJIOB, a UIHpHHa TpeIUHH H 

cxeMa HX pa3BI1Tl15I He npeBbIUiaI-OT npenerrbHbIX 3HaLJeHHH, ycTaHOBJJeHHbIX HOpMfffYl13HblJ\IH 

JlOKyMernaMH. 0,UI-IaKO, npH np0Bene1m11 CTpOHTeJihHbIX pa6oT, a TaIOKe npH naJihI-IeHUieH 

JKcnrryaTaUHH , y3en MmKeT npeTepneBaTh pa3JIH1IHhie He6rraronp115ITHbie cpaKTOpbl , CB513aHHhie 

c Hapyrne1:-111eM TeXHOJIOfHH seneHl151 pa6oT, JIOKaJibHLIM rrpeBbillICI-IHeM Harpy30K B 3TOH 30He, 

KOpp03110HHbIMH B03)leHCTBI15IMl1. TaKHM o6pa30M, yqeT IlOBpC)K)lCHHH B n aHHOM y3rre 11 OUCHKa 

HX BJ!l151HH5I Ha pa6oTy I<apKaca, oco6eHHO npH B03HI1KHOBCHHH anapHHHOH Cffryau,1111, nemtI-OT 

pa6oTy COHCKaTeJI51 a1nyaJihHOH. 

CTpyKTYPHO-JIOfHLJeCI<Oe I10CTpoei-me n11ccepTau1111 COOTBeTCTByeT TeMe pa60Tbl I1 B 

LI.OCTaToYHOH cTeneHH pacKphrnaeT conep)I<aHHe Bcex ee pa3)leJioB: BBeneH115l, LJeTLip ex man, 

3aKJIIOYeHH51 H rrpHJIO)KeHHH. 

ITorryYeHHhle B HCCJieJlOBaHHH pe3yJibT3Tbl, B BHne pa3pa6oTaHHOH MeTO,llHKH pacYeTa 

y3Jrn corrp5i)KeHH51 KOJIOHHLl 11 rrrr11ThI rrepeKphITmr c yi.reToM HaYanhHhIX rroKaJihHhIX 

ITOBpe)K,lleHHH, a TaJOice KOHeLJH0-3JieMeHTHOfO ITOJlXO)la K MO)l.CJIHpOBaHHI-0 MOHOJTHTHOfO 

KapKaca )lJI51 ou,eHKH BJil151HI151 llOBpe)K)lCHHH Ha ero pa6oTy, o6JiaL(aIOT narrnott HOBH3HOH " 

TeopeTHqecKOH 3H3'-IHMOCTbl-O . 

IlpaKTH'-ICCKaSI 31-1aqHMOCTb 3(lKJII04aeTC51 B BbI,llerremm Ha116orree onaCHblX Bap11aHTOB. 

noBpe)K)leHH51 np11orropHbIX 30H rrp11 oueHKe ycTOHYHBOCTH rrnp1rnca K nporpeccHpy1-0rueMy 

pa3pyrne1rn1-0. 

JJ:ocTOBepHOCTb HayLJHbIX IlOJIO)l(eHHH 11 BbIBO)lOB, llOJiyLJeHI-IhIX B )lHCCepTau,1111 

I10)J.TBeJ))KJlaeTC51 JIOfH1ICCKOH nocJie)lOBaTeJibHOCThfO nocTaHOBKH 3a)laLJ, rrpHMeuemrcM 

arrpo611poBaHHhJX MeTO)lOB HCIThlTaHHH )KeJie3o6eTOHHbIX KOHCTpyKUHH, l1Cf10Jlb30BaHHCM 

aHaJIHTHLJecrrnx MeTOJlOB CTpOI1TeJihHOH MexaHHKH 11 MexaHHKH )KeJie3o6eTOHa, a TaIOI<e 

conocraBJieHHeM 3KCnep11MeHTaJ1hHO noJiyLJeHHhIX )laHHbIX c pe3yJibTaTaMH TeopeT11LJeCKI1X 

HCCJie.UOBaHHH aBTopa. 



flo aBTOpecpepaTy HMeIOTC5I 3aMeqaHH5I: 

I. 113 aemopecjJepama He 5lCHO, KGKUM o6pa30M Mo;;;cem ucnoJtb30eombC5L 

npeoJtozaeMa5l coucKameJteM Memooww pac 11emo Ha npooaenueaHue c yliemoM noepe.J1coe1-mil 

Ofl5l KOflOHH npu Hanuliuu KanumeJteu. KaKUM o6pa3oM HG1LaJtbHbze JtOKGflbHbze noepe;;;coeHu5l 

6yoym pG3eueambC5l e y3ne mwwzo muno? 

2. OcmamoliH05l Hecyi4a5l cnoco6Hocmb eo3HUKoem e pe3ynbmame po6ombz 

opMomypbz, KOK cuc1neMbZ eaHm, OOHOKO, oemopoM He no5lcH5lemc5l, KOK o6ecneliumb 

HOOe:J1cHy10 peaJtU3a11u10 moKozo MexaHU3Nta. 

y Ka3aHHbie 3aMeqaHJ15I He 5IBJI5IIOTC5I KpHTHqeCKHMH H He CHmI<aIOT HayqHoH 

3HaqHMOCTH pe3yJibTaTOB, rrpe.ucTaBJieHHhIX B ,UHccepTaUHOHHOH pa6oTe. ITpose.ueHHoe 

HCCJieLJ,0Bam1e BHOCHT 3HaqHTeJibHbIH BKJia,U B HayqHyIO H rrpaI<THqecI<yIO ccpepy 

CTpOHTeJibCTBa MOHOJIHTHbIX 3,UaHHH, crrpaBe,UJIHBO aI<UeHTHPY5I BHHMaHHe Ha B3)ICHOCT!1 

H3yqeHH5I BJIH5IHH5I 110KaJJbHbIX rrospe)I<LJ,eHHH B 30He y3JIOB corrpmI<eHH5I KOJJOHHbI l1 rrJJHTbl 

nepeI<pbITH5I. 

Ha OCHOBaHHH rrpoBeLJ,eHHOfO aHMI13a aBTOpecpepaTa MmKHO CLl,eJJaTb BbIBOLI,, LJTO 

LJ,HccepTaUH5I AHTOHOBa MHxaH11a Li.MHTpHeBHqa «CH11osoe conpoTHBJJem1e MOHOJJHTHbIX 

3.lWHHH c 6e36MOLJHhIMH nepeKpbITH5IMH npvr nospe)l<LJ,eHH5IX y3110B corrpmI<emrn ITJ1l1ThI H 

KOJlOHHbl OT rrpoLJ,aBJ1HBaHH51 », BbII10J1HeHa Ha aKTyaJJhHYIO TeMy, COLl,ep)KHT HayqHyIO HOB113HY 

H npaI<THqecKyIO 3HaLJHMOCTb. Li.HccepTaUHOHHa5I pa6oTa COOTBeTCTByeT HayqHoH 

crreuHMhHOCTH 2.1.1 «CTpo11TeJihHbie KOHCTPYKUHH, 3LJ,aHH5I 11 coopy)1<eHH5I» , a Taror<e 

no11HocThIO cooTBeTCTByeT TPe6osaHH5IM n.rr.9.14 f1011o)Kemrn o rrop5IL1,1<e rrpHCY)KLJ,eHH11 

yqeHbIX cTerreHei1, a ee aBTop, AHTOHOB MHxaHJI Li.MHTp11es11q, 3ac11y)lrnBaeT rrpHCY)I<,Uemrn 

yqeHOH CTerreH11 I<aHLl,11,UaTa TexH11qeCKHX HayK no crreUHMbHOCTH 2.1.1. «CTpOHTeJlbHbie 

KOHCTpyI<UHH, 3LJ,aHH51 11 coopy)KeHH5I». 

OpnoBa Map1rna AHaTonbeBHa, 
KaHLl,H.UaT TeXHHqecKHX Hayr< 
no cneunanhHOCTH 05.23.01- CTpo11TeJibHbre 
KOHCTPYKUHH, 3Ll,aHtt5I n coopy)Kemrn, 
.uoueHT, .uoueHT Ka¢en:pbr 
«CTpOHTeJlbCTBO H HmKeHepHbie CHCTeMbI», 
cI) f EOY BO «I1BaHOBCKHH rocy.uapcrneHHbIH 
nonttTextt11LJeCKHH yHttBepcHTeT», 
153000, UeHTpaJibHbIH clJen:epaJibHbIH oKpyr, 
lilBaHOBCKa5! 0611aCTb, r. I1BaHOBO, 
WepeMeTbeBCKHH rrp-KT, n:.21. 
Ten.: + 7 (4932) 32-85-45, 

e-mail: rector@ivgpu.ru 
(nonnHcb) 

IT0.um1cb OpnoBoi1 MapHHbI Ar-iaTOJibeBHbI 3aBepmo: 

M. A. Op110Ba 

09.04.2025 



OT3hIB 

Ha aBTopecpepaT .n;nccepTa11:inr AHTOHOBa Mnxamm )J;MHTpHeBw-rn Ha TeMy: 

«CHJIOBOe corrpOTHBJieHHe MOHOJIHTHbIX 3.IJ;aHHH c 6e36aJioqHbIMH rrepeKpbITH5IMH 

rrpH IIOBpe)l(.IJ;eHH5IX Y3JIOB corrp5I)l(eHH5l IIJIHTbI II KOJIOHHbI OT rrpo,n;aBJIHBaJIH,H», 

rrpe,n;cTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH KaH.IJ;H.IJ;aTa TeXHHqecKHX HayK ITO 

crreJJ,narrhHOCTM 2.1.1. CTpottTenhHhie KOHCTPYKJJ,MM, 3,n;aHH5l M coopy)KeHM51 

l1ccrre,n;oBaHH5l, IIOCB5lll(eHHbie H3yqeHHIO pa60Tbl MOHOJIHTHOro y3rra corrp5I)l(e­

HH51 KOJ10HHbl H IlJIHTbl rrepeKpbITH5l, aKTMBHO pa3BHBaIOTC5f B Harnett " CTpaHe M 3a py-

6e)KOM y)l(e OKOJ10 ceMM.IJ;eC5ITH JieT H He rrepecTaIOT 6hITb aKTyanbHhIMH. l1x OCHOBHa5f 

qacTb I10CB5fll(eHa pa6oTe y3rra B ycrrOBMHX HOpMaJJbHOH 3KCrrnyaTaJJ,MH, a HaJIHqHe rro­

Bpe)l(.IJ;eHMH, rrorryqeHHbIX BO BpeMH 3KCITJiyaTaJJ,MM KOCBeHHO Y"CJMTbIBaeTCH rryTeM 

CHmI<eHH5l rrpoqHOCTHbIX xapai<TepMCTHK 6eTOHa. 

B rrpe,n;cTaBrreHHOH pa6oTe paccMaTpttBanacb rrpo6rreMa yqeTa rroBpe)l(,n;eHHH B 

rrpMorropHblX 30Hax H HX BJIM5IHMe Ha pa6oTy MOHOJIHTHbIX KapKaCOB rrpM 3KcrrrryaTa­

JJ,MOHHhIX 1-rnrpy3Kax, a TaK)l(e ITPH B03HHKHOBel'mH aBapHHHOH CHTyaJJ,HH. 

ITocTaBrreHHbie B .n;ttccepTaJJ,HH 3a,n;aLm, 6e3ycrroBHO, 5IBJ15IIOTC5l aKTYaJibHhIMH, a 

HaiI.n;eHHbie perueHM51 6y,n;yT CITOC06CTBOBaTh IlOBhIIlleHHIO 6e30I1aCHOCTM )Kerre306e­

TOHHbIX KOHCTpyKTMBHhIX CMCTeM. 

CoMcKaTerrh rro.n;roTOBHJI .n;ocTaToqHo rro.n;po6HbIH rruTepaTypHhIH o63op, B KOTO­

poM BbI,n;eJIHJ1 OCHOBHhie rrapaMeTpbI II CBOHCTBa MOHOJIHTHbIX ITJIHT, crroco6cTBYIOil(He 

o6ecrreqeHMIO HX Hecymeli crroco6HOCTH ITPM HOpMaJJbHOH 3KCITrryaTaJJ,HU H B cnyqae 

B03HHKHOBeHHH aBapHHHOH CHTyaJJ,HM. 06o3Hal.JeHbI OCHOBHbie KpHTeprm, ITO KOTOpbIM 

rrpoBO.IJ:HTC5f oJJ,eHKa ycToliqnBoCTH KapKacoB K nporpeccMpyIOil(eMy o6pyrueHHIO. BbI­

.n;erreHhI CMCTeMbI, HaM6onee Y5I3BHMhie K aBapHHHhIM B03.IJ;eHCTBM5IM. 

ITpe,n;cTaBJieHo rro.n;po6Hoe orrMcaHMe BhmorrHeHHhIX HCilhITaHMH c KpHTMl.JeCKMM 

aHaJ1H30M rrorryl.JeHHhIX pe3yrroTaTOB, IIO.IJ;KperrrreHHhIX IlOCTpOeHHhIMM rpaqmKaMM 

pa3BMTH5l nporM60B o6pa3ll,OB .n;o M rrocne HaCTYTIJieHHH npo,n;aBJIHBaHH5f, a TaK)Ke 

OilbITHbIMH .n;aHHhlMM ITO TeH30MeTpnqecKHM .n;aTqMKaM. Ha OCHOBaHMM rronyqeHHblX M3 

3KCITepHMeHTOB pe3yJihTaTOB COHCKaTeJieM rrpoBO.IJ;MTC5l BepM<l_mKaJJ,H51 npe,n;JJO)l<eHHOH 

aHaJJMTMqecKOH MO.IJ;eJIH M rrpMH51TblX rro.n;xo,n;oB ,l],J15l 1.JHCJieHHblX pacl.JeTOB. 

B 3aKJIIOLIMTenhHOH qacTM pa6oThI BhrnonHeHa OJJ,eHKa corrpoTMBJieHM51 cpparMeH­

Ta KapKaca .n;emITM3Ta)l(HOro MOHOJIMTHoro 3,IJ,aHM5l 6e3 yLieTa rroBpe)l(,IJ,eHMH H c HaJIH­

-cmeM IIOBpe)l(,IJ,eHMH B 30He y3na corrp51)l(eHH5f KOJIOHHhl H IIJIHThl rrepeKpbITM5l. y CTa­

HOBJieHO 3Hal.JMTeJihHOe BJIH5lHHe TaKHX IlOBpe)l(.IJ;eHHH Ha HaIIp5I)l(eHHO­

.n;ecpopMHpoBaHHOe COCT05IHMe pa3JIM1IHhIX Hecyll(MX 3JieMeHTOB KapKaca rrpM B03HHK­

HOBeHHM aBapMHHOM CMTyaJJ,HH. B BhIBO,IJ,ax ,n;aHhI npaKTHqecKMe peKoMeH,n;aJJ,HM no 

yqeTy B pacqeTax Hatt6onee He6naronpH5ITHhIX KOM6HHaJJ,HH ,IJ,aHHhIX TIOBpe)K,n;eHHH. 



Do aBTopecpepaTy HMeIOTC51 3aMeI.J:amrn: 

1. B .ll:HHaMHI.J:eCKHX pacI.J:eTax KOHCTPYKU:HM, ITOBpe)l(,n:aeMhIX 3aITpoeKTHhIM B03-

.z:i;e:H:cTBHeM, He ITpliBO.Il:51TC51 ,n:aHHhie ITO OITpe.z:i;eneHHIO BeJili1IliHhl K03cpcplil(lfeHTa KOH­

CTPYKU:liOHHOro .z:i;eMITcpHpoBaHH51 11 ocHOBHhIX I.J:acTOT Kone6aHHM, r.z:i;e 3TO .z:i;eMITcpttpo­

BaHHe cym;ecTBeHHO. KpoMe Toro .z:i;eMITcpttpoBaHHe MeH51eTC51 c HaKOITJieHHeM ITOBpe­

)1(.ll:eHHM. 

2. He 51CHO, ITO KaKoMy ITpHHU:HITY 11 B KaKoM o6oeMe HY)l(HO HCITOJih30BaTh 

ITpHHI(HIT ypoBHeso:H: ,n:eTaJIH3al(HH B pacI.J:eTax KapKacos? KaK CThIKYIOTC51 o6oeMHhie 

3JieMeHThI c ITJIOCKHMH? 

YKa3aHHhie 3aMeI.J:aHH51 He CHH)l(aIOT HayI.J:HOM 3HaI.J:HMOCTH pe3yJihTaToB, ITpe.z:i;­

CTasneHHhIX B .z:i;HccepTau;110HHo:H: pa6oTe . .1J:11ccepTal(H5I ITpe,n:cTaBJrneT co6o:H: 3Hal.JH­

TeJihHhIM BKJia.z:i; B Hayl.JHYIO H ITpaKTHI.J:eCKYIO ccpepy CTpOHTeJihCTBa MOHOJIHTHhIX 3.z:i:a­

HHM c 6e36aJIOl.JHhIMH ITepeKphITH51MH, CITpase.z:i;JIHBO aKI(eHTHPY51 BHHMaHHe Ha Ba)l(­

HOCTH H3yl.JeHH51 BJIH51HH51 JIOKaJihHhIX ITOBpe)l(.z:i;eHHM B 30He Y3JIOB COITp51)1(eHH51 KO­

JIOHHhI H ITJIHThl ITepeKphITH51. 

ITpoBe,n:eHHoe 11ccne.z:i;osaH11e OTBeI.J:aeT Tpe6oBaHH51M BAK, ITpe.z:i;o51BJI51eMhIM K 

.z:i;11ccepTal(H5IM Ha COliCKaHHe yI.J:eHOM CTeITeHH KaH.z:i;H,n:aTa HayK. AHTOHOB 1\.111xaHJI 

.lJ:MHTpHeBHl.J 3aCJIY)l(HBaeT ITpHCY)l(.ll:eHH51 yl.JeHOM CTeITeHH KaH,n:H.z:i;aTa TeXHlil.JeCKHX 

HayK ITO cITel(HaJihHOCTH 2.1.1. CTpOHTeJihHhie KOHCTPYKU:HH, 3.z:i;aHH5I M coopy)l(eHH51 

.lJ:ou:eHT Kacpe.z:i;phl CTpOHTeJihCTBa H ropo.z:i;­

CKoro X0351MCTBa, KaH.z:i;. TeXH. HayK 

(05.23.01 - cTpoHTeJihHhie KOHCTPYKU:HH, 

3.z:i;aHH5I 11 coopy)l(eHH51), .z:i;ou:eHT, 

<I>f'EOY BO «Eenropo.z:i;cKHM rocy.z:i;apcT 

BeHHhIM TexHonor11I.J:ecKHM yH11Bepc11TeT 

HM. B.r. lllyxoBa» 

308012,r.Eenropo,n:,yn.KocTIOKOBa,.z:i;.46 

Ten. 8-920-581-28-36; e-mail nikulin.ai@bstu.ru &- Hm<ymrn AlieKcaHl\P HBaJIOBWI 

11 aITpen~ 



0T3b1H 

Ha aBTopecl)epaT n 11ccepTaum1 A1111101-1oaa ft1m:au11a)hw11mpueau4(1 1w me.11ty: 

«Cw10aoe conpom11ane11 ue ,110110.'t11mHbtX JOaH 11 ti c 6e1oru101mbtol1 ll nepe1<pblnum.H u 11p11 

110<1peJ1coemmxy3noa co11p11J1ce111m 11n 11mb111 J.:ono1111b1om11pooaanuaa11uJ1», npc11cTan;1cH11olr Ha 

COHCK3HHe yc1eHot'r CTene1rn KaII.[{HJlaTa Tex1mqecKHX ttayK 110 cnen11aJlbl!OCTH 2.1 .1. C'TpOHTCJlbllblC 

KOllCTp)'KLlHH. 3}13HM51 H coopy)KC111151 

Tc1'1aTI1Ka ;:r,HccepTaUHH J\1rroaona M11xaHJ1a Jl.,anp11cB11Lia noCB}ltUei-rn o.:worr 1n aKrvaj11>11b1x 

11po611e;-.1 CTpOt!Te.'lbllOro KOl\m neKca PoccHlrCKOH cJ)e.Ltepau1rn M i tpyrnx CTpa11 - ooecncc1c11M10 

MC.XaH tt t1ecKOH 6e3onac11ocT11 3.LW11 11ti. B 11acTomuec npcl\1s1 w11poi;:o pa3BHI3a10Tcs1 l\tc rni tbt pac ' tCTa, 

KO ropbt t ycrHThlBHIOT CJIC))[<HOe Ha11psnKer111oc COCT051B ll e ).1C.'v!Cl lTOB c )'L!CTOM cro ,rrciic rnwre:11>11oii 

paOOTbl, B TOM ' IHC.lC npH 3anpoeKTllbl X B03,QeHCT13H51X. 

B pa6oTc concKaTe1151 nr,mom re ll o63op 11cc.1c.10BaH11i1 no panwmbtl\r \1cxai111 :\ral\1 

cor1ponrnne1m5r rrn11T rrepc1<ph1T11H: l!X 11porpccc11py1ornc\1y 06py111cm 110. l lpo:J11n.m1npoBa H1>1 

!!,eiiCT13)'10llll 1e MCTOLlM KM paC'TCTa ) .. lJla CO! 1pmKetI115! KOJ!Oll l l [.,J I I 11:111Tbl nepeKpblTI ISL I la oc 11013:1111111 

o6-30pa 11ayt.ll!OH M TeXIfMlJeCI<Ofi Jll1TepaTypb1, :'11<rrepmnol3 H3)' ... Il! b!X CTaTefi C.Ite;wJI Bb!BO,l 0 

HC06XO;:t,HMOCTY1 11'3)'LIC!II1Sl 110 ..!lcllCT 1311TeJi b !!Olr pa60TC )"UIOB con pSDKeH l!Sl KO.'IOH H bl I I 11.11111,1 

nepc1<pb1T11 s1 c Y'I ClOl\1 pa3BMTH51 '3011 : 101G.1. 11>1-1b1X nonpe1KJ~c111iii 13 y 1«na111101I 06m1c111 . 

B pa6oTc ecTh 11ay•111as:t Honn ma: 'lKcnepM\tC1r ra_11,110 11 c111c.1cH110 11cc;1e.10B<H-10 11<111 p5TiKl.'.11Ho­

.n.ccj)OpMuponaHHOe cocT0 51 HHC pmrn conpmKcllHH r<o.1011b1 11 11.111Tbt 11p1-1 uc11TpM1>Ho 11 BllCllCH 1 P~'rrno 

np11J10)KCIII IOH Ha rpy31<c 1<aK llO naCTynJTCIIH5I npo.LiaBmmamrn. TaK 11 rrocnc Hern. Pa3pa60T81ra 11 

rrpc:t.101KcIIa C11cTo.111Kn pac ... reTa nccy1uell crroco6HocTH y·ua c ytrcTo:--1 pa1BMTIU1 B llei\I na ... 1aJ11>11hrx 

,101<aJ1btlbIX n onpe11oc11m1:. Opc.:.rcTae:1e 11 nonxo;:t, K 1rn,tpo61101\1y 11cc:1e.uosa1mro 11a11pmKc11110-

.uccjJOpMMJJOBai111oro cocT05IHM51 OTBCTCTBerrnLIX rrncTI<O B 1rnprrnca. Oco6b1il 1111Tc pcc upt' f(CTan:o110T 

BhlBOA bl , llO,l)'lJCilllble amopo;..1 rtO pc·3)'.'lbHlTH:'ll npone;tCfllfblX llMC.lCJ-IHbJX Jl3C' ICT013 KapKClCOB c 

H<.1.! IHl.fHC\1 :JOKHJTbllblX l l 013pC)l(..QC ll llli 13 )'"3.113X co 11 pmKe1111S1 KO:IOilllbl II ll JHITbI ncpcKpb!Tl!SI. 

)JI1cccprn1u1m111a51 pa6oTa crn1c1rnTc.1s1 n .rtocTaTOL11 1ofi crenc1rn a11po611posa11n, :to1<11a:u.rnn. inch 

Ha :-.1c1K.1y11apo,111b1x 11ay'rno-npah:Tt1t1ccK11x 1<0H<!iepe111tH5!X. MaTcp1rnn r,1 pa6m i,1 ony6:111K0Ha11i,1 B 7 

CTaThSIX. B TOJ\l l llfC.lC 2 CTHTb51X, RX0,151lUTIX 8 ncpCL!Cllb pcuc1rmpye:-.n,1x !Ia)'ll!fbl'\ ll1.1<111f.1H, 

peKOMeH;1yc;-,rbrx f3 A K Pel). 2 pa60TJ.1 13 1rma1rn srx. 1m: 1c 1<c11 pyc\.1 hl.X 11 6a ·rnx .rrn 11111>1x Seo pus. 

00 al3TOpec!JepaTy 11l\1CeTC51 01(110 3~1:\IC'-IHllllC: CO l l CKCITC.'lel\t IIC,'lOCTal01 ll lO OOOCllOB<lHO 

OTC)'TCTBHe n orrepe'I HOli apl\ I ffl")'JJhI n y3.1e conpsi)Kemrn nJTHTbt If KOJIOH H bl. 11 pni;:r11 KO ii 

npCJl)'CM3TJJHB3CTCSI HC\JlHl.JHe I<OHCTpyKTM13HOM rr o rrepc 1rno i1 apl\!aT)']Jbl , Jl3)I<e eCJIH 110 pacc·rCTy OH[) !IC 

Tpe6yeTCSI. 



B uenoM, paccMaTpttBae.\1a51 pa6orn 11 powrnO.Jl!T xopowec sneliaTJTCH 11e. Cnc.1a11 H bre 

3aMetra11 H5l 1-1e ClllDKa!OT 061ny10 nonm1rnTenb11 y10 oueHKY .n:v1cceprnu11tt . Pa6orn ar,mon11e1Ia Ha 

BbTCOKOM }JaYLJTIO-TeXHHl!eCKOM ypomre H OTBCLJaeT Tpe60l33H¥HIM n. 9 .llOKyMeHrn: «floJJO)KCllllC 0 

11p11Cy)1<,UeH HH y •1e11 blX CTeneHeK»' YTBep)K.l].eIJnoro nOCTU!IOBJleHHel\r n paBJHeJl hCTBa PCJ) OT 

24.09.20 13 r., N2842. C•mrn10. YTO aBTOp .a11ccepTauH01-11-1ofi pa60Tb1 A11To110B M11xa~1:1 JJ.,\111Tp11e1111'1 

nocTOHll 11 p1-1cy)IClC !ll!5l yyeJIOM CTCllel-llJ K311.UH.Ll.UTa TCXllll'leCKHX IIaYK no cne1t11a:1r,r1ocr11 2.1.1. 

CrpottTCJrb11b1e KOIICTPYKUHH, 3.n:a111151 H coopr1<eHH5l. 

nap(l)eHOl3 Ceprcif fpl-1TOpl>CBl1'1, 

KaH.:t11naT Texm1L1ec1<11x 11ayi;: no cneuHa1bHOCT11 05.23 .01 

- CTpoirreJtbllhIC Ko11cTp)'I<UI111, 1namrn 11 coopy)Ke1111n 

«Cl pOHTeJll>llblC KOHCTp)1KI ll 111 » 

11mi;:cnep110-Tex11ononFICCKml y111-rnepc1neT» 

Cnc1tHaJ1bllOCTb 05.23.01- CTpm1Te.1b11b1c KOHCTpy1<u1111. 

·3lwn1151 11 coopy)tce111rn24 l 037. 1·. EpmrcK, 

np-KT CTa11Ke L(HMwrposa, n. 3 

e-mai l: parfenovsk@ mail.ru 

C. r. l lapdlc!IOB 

THxo.\rnpon n. LL 



OT3hIB 

Ha asrnpecpepaT .mrccepTaI.JJrn: AHToHoBa MHxffi'.IJia ,[(MinpHemiqa Ha TeMy: 

«CMJIOBOe conpOTMBJieHMe MOHOJIMTHbIX 3L(amri1 c 6e36aJIOqttbIMM nepeKpbITM5IMM npH 

noBpe)KL(emrnx Y3JIOB conp5DKeHM5l nJIMTbl M KOJIOHHbl OT npO.UaBJIMBaHH5I», npe.n:cTaBJieHHOH Ha 

COMCKaHMe yqeHOH CTeneHM KaHL(ML(aTa TeXHH:qeCKliX HaYK no cne11MaJibHOCTM 2.1.1 . CrpOHTeJibHbie 

KOHCTpyi<I(MM, 3L(aHM5! M coopy)KeHM5! 

C Haqana 2000-bIX ro.n:oB Ha TeppHTOpHH PoccMiicKoli <l>e.n:epau;MM HaqaJIM B03BO.UMTb nepBbie 

MHOrocpyHKU:MOHaJibHbie TOproBbie u:eHTpbl M3 MOHOJIMTHOro )KeJie3o6eTOHa c 6e36aJIOqHbIMM nJIMTaMM 

nepeKpbITMH. B HaCT05!11Iee BpeM5l .n:aHHM TeXHOJIOfM5l noBceMeCTHO MCnOJib3yeTC5l B )!(lfJIOM 

.UOMOCTpOHTeJibCTBe M 3aHMMaeT npoqHoe MeCTO Ha CTpOHTeJibHOM pbIHKe. TaKMM o6pa3oM c Ka)!(L(bIM 

ro.n:oM yBeJIMq1rnaeTC5l o6beM npOBO)J,MMbIX o6crre.n:oBaHMH 3)],aHMH M coopy)!(eHMH c 6e36aJioqHbIMM 

nepeKpbITM5IMM. Bo BpeM5l HaTypHbIX o6cne.n:oBaHMli cne11MaJIMCTaMM cocTaBrrfilOTC5l oTqeTbI c YKa3aHMeM 

30H .n:ecpeKTOB M noBpe)!(L(eHMH KOHCTPYKU:MH qacTb M3 KOTOpbIX HaXO)J,5ITC5l B npHonopHOH 30He, qTo 

CBM)J,eTeJibCTBYIOT 06 orpaHMqeHMM MX Hecy111eli cnoco6HOCTM KOHCTPYKU:MH, HO npH 3TOM OTCYTCTByeT . 

onaCHOCTb o6pyrneHM5l M yrp03a 3)],0pOBbIO M MMYIIIeCTBY JIIO)J,eli . 0.n:HaKo, eCJIM 3)],aHMe OTHOCMTC5l K 

oco6o OTBeTCTBeHHbIM, ero o6pyrneHMe MmKeT noBJieqb 3HaqMTeJibHbie 3KOHOMifqeCKMe M COU:MaJibHbie 

nocrre.n:cTBM5l, TO Heo6xo.n:MMO ou:eHMTb ycrnliqMBOCTb .n:aHHoro KapKaca K nporpeccHpyI0111eMy 

o6pyrneHMIO. 

Pa6oTa COMCKaTeJ15I noCB>IIIIeHa MCCJie)J,OBaHMIO conpOTMBJieHM5l MOHOJIMTHbIX KapKaCOB c 

yqeTOM TaKMX noBpe)l<)J,eHMH, a TaK)!(e Bbl5IBJieHMIO npe.n:eJibHOH CTeneHM noBpe)!()J,eHMH, KOTOpa5I 

cy111ecTBeHHO ITOBJIM5leT Ha ero pa6oTy npH aBapHHHOH CMTya1IMM. ABTOP cnpaBe)J,JIMBO OTMeqaeT, qTo 

3HaqMTeJibHa5l qacTb B03Be.n:eHHbIX 3.UaHMH c 6e36anoqHbIMM nepeKpbITM5IMM B PoccMM M 3a py6e)!(OM He 

npe.n:ycMaTpHBaJia HMKaKMX Mep ITO 3aIIIMTe OT ITporpeccHpyIOIIIero o6pyrneHM5l, ITpH 3TOM 3a BpeM5l 

3KCITJiyaTaU:MM y3eJI conp5I)!(eHM5l KOJIOHHbl M ITJIMTbI nepeKpbITM5l MO)!(eT npeTepneBaTb 3HaqMTeJibHbie 

ITeperpy3KH B CB5!3M c HaKonrreHMeM .n:ecpeKTOB BBM)J,Y pa3JIMqHblX cpaKTOpOB. PerneHMe paccMaTpHBaeMOH 

3a.n:aqlf ITpe.n:cTaBJ15IeT HayqHbIH M npaKTifqecKMH MHTepec nOCKOJibKY Bee npe.n:rneCTBYIOIIIMe 

MCCJie)J,OBaHM5l no 3TOH npo6rreMe 3aqaCTyIO npOBO)J,MJIMCb )J,J15l KOHCTPYKU:MH 6e3 yqern HaKonJieHM5l 

.n:ecpeKTOB. 

K 3HaqMTeJibHbIM L(OCTOMHCTBaM )J,MCCepTaU:MOHHOH pa60Tbl, COCTaBJI5IIOIIIMX ee HayqHyIO 

HOBM3Hy, crre.n:yeT OTHeCTM ITpe.n:rrmKeHHyIO aHaJIMTMqecKyIO MeTO)J,MKY pacqeTa, a TaK)!(e npe)J,JIO)!(eHHbIB 

no.n:xo.n: no ou:eHKe conpOTMBJI5leMOCTM KapKaCOB B qlfCJieHHOH nocTaHOBKe ITPM 3anpoeKTHbIX 

B03)J,elicTBM5IX c yqeTOM KOM6MHHpOBaHHOro Mo.n:errHpOBaHM5l KapKaCOB 06beMHbIMM M nJiaCTifHqaTbIMM 

3JieMeHTaMM. TipaKTifqecKa5l 3HaqlfMOCTb pa60Tbl 3aKJIIOqaeTC5l B norryqeHHbIX peKOMeH.n:aU:M5IX no 

HaM60Jiee onaCHbIM KOM6MHaU:M5IM noBpe)K)J,eHMH. 

~OCTOBepHOCTb pe3yJibTaTOB pa60Tbl ITO)J,TBep)K)J,aeTC5l npHMeHeHMeM 6a30BbIX noH5ITMH 

conpOTMBJieHM5l MaTepHaJIOB, CTpOHTeJibHOH MexaHMKM, TeopHH )KeJie3o6eTOHa, a TaK)!(e pe3yJibTaTaMM 

3KCnepHMeHTaJibHbIX .n:aHHbIX. 

Ony6rrMKOBaHHbie HayqHbie CTa.TbM no TeMe .n:MccepTau;MoHHoli pa6oTbI B peu:eH3HpyeMbIX 

m.n:aHmrx (B TOM qlfcne m TiepeqH5l BAK) B .n:ocTaToqHoli cTeneHM oTpa)l<aIOT MaTepHaJibI .n:Mcceprnu:1rn. 

Tio aBTOpecpepaTy MMeIOTC5l 3aMeqaHM5l: 

1. B TeKCTe aBTopecpeparn OTCYTCTBYIOT rpacpHKH Hanp>I)KeHHli M .n:ecpopMaU:HH no .n:aHHbIM 

pe3yJibTaTOB TeH30MeTpHH, qyo He .n:aeT BCeCTOpOHHeli KapTHHbl 3KCnepHMeHTaJibHbIX HCnbITaHMH. 

2. CoHcKaTerrb YKa3brnaeT, qTo pacqeT KapKaca Ha nporpeccHpyI0111ee pa3pyrneHMe 

npoBO)J,HJIC5l c yqeTOM .n:aHHbIX nonyqeHHbIX ITO pe3yJibTaTaM MCnbITaHMH, O)J,HaKO HeT yToqHeHMH KaKMe 

MMeHHO 3TO .n:aHHbie H KaKHM o6pa30M 6bIJIH MCnOJib30BaHbl 3TM .n:aHHbie. 



3aMeqamrn He CHii)J:<aIOT 3HaqliMOCTii pe3yJihTaTOB, ITpe.n.cTaBJieHHhIX B ,l],IiCCepTauHOHHOH 

pa6oTe. .D:HccepTaUHOHH35! pa6ora COHCKaTemr ITpe.n.cTaBmreTC5I 3aKoHqeHHOH HayqHo­

KBarrmpHKaUHOHHOH pa6ornli, BhIIIOJIHeHHOH Ha aKTyaJihHYIO TeMy, co.n.ep:>Karn:eH: HayqHbie pe3yJihTaThI, 

BhIBO,lJ, H peKOMeH.n.aUHH, orneqa10rn:He KpHTepli5IM HayqHoli HOBH3Hhl H ITpaKTHqecKOH 3HaqHMOCTH . 

.D:HccepTaUH5I Ha TeMy: «CHJIOBOe COITpOTHBJieHH:e MOHOJIHTHhIX 3,l],aHHH c 6e36aJIOqttblMH ITepeKpbITH5IMH 

ITPH ITOBpe)KJJ:eHH5IX Y3JIOB COITp5I:>KeHH5I ITJIHThI Ii KOJIOHHhI OT ITpo.n.aBJIHBaHH5I» COOTBeTCTByeT 

Tpe6oBaHii5IM, ITpe,l],b5IBJI5IeMbIM K KaH,l],H,lJ,aTCKHM ,l],HCCepTaUH5IM ITO .n.eliCTByIOrn:eMy «I10JIO:>KeHHIO 0 

ITOP5I.D.Ke ITpHcy:>I<.D.eHH5I yqeHhIX cTeITeHeli», a ee aBTop AHTOHOB MHxaHrr .D:MHTpHeBHq 3acrry:>I<HBaeT 

rrpHCBOeHH5I yqeHoli cTeITeHH KaH.n.H.n.ara TeXHHqecKHX HayK no cITeUHaJihHOCTH 2.1.1. CTpoHTeJihHhie 

KOHCTPYKUHH, 3,l],aHH5I Ii coopy:>I<eHH5I 

.D:oKTOp TeXHHqecKH:X HayK ITO 

crreuH:aJihHOCTH 2.1.9. (05.23 .17) 
CTpoHTeJihH35! MexaHHKa, .n.oueHT, 

ITpo¢eccop Ka¢e.n.pn1 
11
CTpOHTerrhH35! 

MexaHH:Ka H Teopirn coopy:>I<eHHli", 

<DfEOY BO «.D:oHcKoli rocy.n.apcrneHHhili 

TeXHifqecKHli yHHBepcHTeT» 

2025 r. -------

ITo.n.ITHCh A.C. qerrypHeHKO 3aBep5IIO 

HaqarrhHHK yrrpaBrreHH5I Ka.n.poB ,n:rTY 

~eITypHeHKO 
-~ L-epreeBHq 

AHTOH 


