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C <bfEOY BO <<Ha11;;10HanbHhIH 11ccne,.0:0BaTeJThcK11l1 M ocT<OBCKHH rocy..a:apcIBeHHbTH CTpo1uenbHbIH YHHBepc11rern 
«HayqHO-HCCne..a:oeaTenbCIO!H HHCrnry-r 3KcrrepHMeHTaJlbHOH MexaHHKH» (HJiIJiI 3M) 

HacTORLI.lHH TexHwieCKHH OTLieT cocrasneH B coorneTCTBHH c T3 K ..a:oroBopy .NQ K.812-2 1 OT 

29 H0516p5I 2021 r. 110 pe3yJibTaTaM rrpose,.a:eHHbJX 3KC11epHMeHTanbHbIX HCCJie,.a:oBaHHH ceHCMOCTOH­

KOCTJil KOHCTP~Ji!Jil HaBeCHbIX cpaca,.a:HhIX CJilCTeM «PEBEH T AJl» c pa3JIJilqHbJMH BH)laMH o6mru;OBOK. 

lje.nb pa6011lbl: OlJ,eHKa ceHCMOCTOHKOCTH cpparMeHTa HaBeCHOH cpaca,n:HOH CHCTeMbI (.n:anee 

-H<l>C) «PEBEHTAn» 11pH JilCIJOnh30BaHJilH B Kaqecrne o6nm~OBOK cpH6pou.eMeHTHblX H Kep aMorpa­

HHTHbIX ITJIHT, KilHHKepHOH ITJIHTKH H3 MeJIK03epHHCTOro 6eroHa H IlJIJilT H3 HaTypanhHOfO KaMH5I -

H3BeCTHHKa MapKH Cassiopea (White) TOJILI.lHHOH 25 MM. 

Heo6xo;nrMoCTh npose,n:emui: 3Kc11epHMeHTaJihHhlX Hccne,n:osaHHH H<l>C CB513aHo c TPe6osamr-

5IMH <l>e.n:epanhHOro 3aKOHa <1>3 384 (rn.3, CT.15, n .6): «PacqeTbI H (mm) HCI1bITaHH51 ,L(OJDKHbl 6bITb 

BblllOJIHeHbl TIO CepTH<pHU.HpOBaHHbIM HJIH anp06HpOBaHHblM CIIOC06aM H MeTO,L(HKaM» H CIT 

14.13330.2018 (c H3MeHeHHeM .NQl, n.16 all) [2] : <<l1pHMeHeHHe cpaca,n:HbIX KOHCTPYKU.HH ,n:omKHO 

COOTBeTCTBOBaTb ycnOBH5IM, ,L(JI.5I KOTOpbIX B OTHOilleHYrn ,n:aHHOfO THl1a H<l> BblfIOJUUIJIHCb HCIIbITaHH5I 

Ha CeHCMOCTOHKOCTb». 

3Kcn epuMeHTanbHbie Hccne,n:osattmi: BKJIIOlJantt B cefor npose)leHue )!1rnaM11lJeCKHX HCl1bITaHHH 

H <l>C, s KOTOphIX 6i,1mr Hc11orri,3osaHhI YKa.JaHHbie BhIIIIe BH,L(hI o6rrHU.OBOK, Ha ,n:ei1cTBHe HarpY30K, 

MO)lemi:pyiomHx ceifcMHqecKHe B03,n:eiicTBH5I HHTeHcHBHOCThIO 7-9 6annos 110 IIIKarre MSK-64. 3rre­

MeHThI IIO)!CHCTeM H o6mfU.OBOK npHH5ITbl B COOTBeTCTBHH c Arrb60MOM [ 1]. 

,l],HHaMHqecKHe HCl1bITaHH.5I npOBO,L(HJIHCb c HCTIOJib30BaHHeM crreU.HanbHOfO HCl1b1TaTeJibHOro 

o6opy.L(oBaHH5I, p a3pa6oraHHoro s HMM 3M HHY MrCY. 

,l],JI.5I npOBe,L(eHH.5I ,n:HHaMHqecKHX HCilbITainrn: H<l>C 3aKa3qJ1KOM 6hIJIH ,L(OCTaBJieHhI B na6opaTO­

pHIO HaTypHhlX Hc111>1TaHHH HMM 3 M HMY MrCY 110 a,n:pecy: r . MbITHLI.lH, OnHMIIHHCKHH 11poc11eKT, 

50- tteo6xo,n:11Mb1e HecymHe 3JieMeHThI 110..a:KoHcTp~HH H<l>C H pa3Ill1qHbie BH,L(hI o6mi:u.oBOK. IIpo­

se,n:eHHhIH aHanH3 Hcrron1>3yeMoro B Esporre 11 CTPaHax CHr 3KcrrepHMeHTaJihHoro o6opy,n:osaHH5I no 

ceifcM11qecKHM HC111>1TaHH5IM HaBeCHbIX cpaca,L(HhIX CHCTeM (cM. Pa3.L(en 3 HaCTORmero oTqera) 1103so­

mer c,L(enaTb BbIBo,n:, qro rrpHMeIUieMbIH B HHH 3M HMY :MI'CY creH,L( ,L(JI5I HCIIhITaHM5I H<l>C 11 

o6opy.L(OBaHHe K HeMy o6ecneqJ1saer rronyqeHI1e Heo6xo,n:11Mow HHcPOpMaU.HH o nose.n:emm 3rreMeH­

TOB H<l>C rrpH )lHHaMWJ:ecKHx B03,n:eikTBH5IX c yqeroM yposH5I coCT0.5IHH5I tta cer O)lH5IIIIHHH ,n:ettb 

HaYKH ITO ceHCMOCTOHKOMY CTPOJUeJibCTBy. 

Tc.\.HH'!<!<. Kill! OT'lcr Te"'le: <<'31<cnep1-tMeHTaJJbHble 11~.;.i1e)luBa.HM~ no ouc::Hl\e cdi­
C"'locroii~oCTH HaB~Hl'IH qia~t1H CH.;TC"'1'f>l <<l'EBEHT AJl» c p.lJJIWI!ff,l>.fli BH­

JJ,aMH OM11.J.tuBOK» 

JlHCT 
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C <l>fEOY BO «Hau1rnHa.1bHbIH Hccrre.noBtn errbCKHH MocKOBCKHH rocy,AapcIBeHHbIH c1poHTenDHblH y1rnsepcHrern 
«Hayirno-Hccne.nosa1eJibCKHH HHC l HTyr 3KCnepHMeHT<IJ1bHOH MexaHHKH» (Hl1H 3 M) 

Bee Hcrri:,1rarem.Hoe 06opy.rr.0Bam1e H mMepHrem.Hhie rrpH6opi:,1 HMeIDT .rr.e:HcTByIDIIUle cepTH­

cPHKaThI 0 IIOBepKe (CM. TipHITO)l{eHHe 4 HaCTom.uero TeXHHqecKoro orqera). 

MoHTa)I{ Hec~Hx 3JieMeHTOB no.rr.I<OHCTPYKUHH H<I>C <<l'EBEHTAJI» c pa3n11qHhIMH BM,D,aMH 

o6nHI(OBOK oc~eCTBllilJIC51 CHJiaMH 3aKa3qHKa npH O,II.HOBpeMeHHOM KOHTpOJie KaqecTBa MOHTa)l{a 

Herrocpe.rr.cTBeHHO llcnorrmuerreM - HIIB 3M HllY MfCY. 

MoHTa)I{ H .rr.11HaMHqecK11e HCllbITaHHjl <Paca.rr.HoH cHcTeMhI npoBO.llMJIHCh B nep110.rr. c 2 7 .12 no 

30.12.2021 r. 

li3M. 

Te'(HJ1Yc::~ KIBI 0T'!er ·1c::Me: «3Kc11ep1-1:1<ett-raJThHb1e 1-i.. .. c;1e1\0Bfill1'fJ1 no ou eHKe ceH­
CM0,,,"1oii r.,x.1H HaRC\.H<' H tfiaal,!.Ul<'lf C"ICTC"lhl <<PEBEHT All>> c pcU.ilH'llTh!MH BH­

,®MH 00illil.l0Bl'K» 

J!HCT 
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<l>fEOY BO <<l-Iau1mHMhHhIH m::cne.n:osan!JihCKHH MocKOBCKifH rocy.n:apcrneHHhIH c-rpoITTeIIhHhlH y1msepc1uern 
<<l-IayqHO-IfCCJle)l;OBaTeJihCIO!H IfHCTHTJ'T :rncrrep11MeHlaJlhHOH MexaHHKH» (HHJll 3M) 

1 KoHCTPYKTHBHOe pemeHHe HaBeCHhIX <J>acaJJ;HhIX cHCTeM 

,l])UI rrpoBe,UeHIDI ,LlHHaMHq eCK11X HCIThITilHMH 3aKa3qm<oM 6bIJIH ,LlOCTaBJieHhl B fla6opaTopmo 

HaTypHhIX HCIIhITaHHH HHH 3M HHY M!CY Hec~11e H orpa)!{,Llaroru;ue 3JieMeHThI rro,UKOHCTpYJ<­

UHH H<DC «PEBEHTAfl». B coornercrnm:i c T3 rrpR MOHTa)!(e 6h11rn 11crronb30BaHhI cpparMeHThI 

HaBeCHbIX cpaca,UHhIX CMCTeM c HCIIOJih30BaHHeM BH,UOB o6nHI.tOBOK, YJ<a3aHHhlX HIDI<e. Ha p11cyttKe 

1.1 rroKa3atta cxeMa p acrroJTO)!(eHIDI BapuaHTOB H<DC c ucrronh30BaHHhIMM B 3KCrrep11MeHTe BH,UaMH 

o6nHUOBOK. 

CropoHa A 

Ha anbHbnii KaMeHb 

KnHHKe Hasi nmmca 

CropoHa C 

* 

() 
-I 
0 

'"'O 
0 :c 
Q) 

01 

P11cyttoK 1.1 IInaH pacrrono)!(eHIDI pa3n11qm,1X H<DC Ha cTeH.ue 

c ~eTOM 811,Ua 06m11.1,0BOK n aHeneJ:i rrptt HCilhITaHIDIX HCI10Jlh30BaJIHCh CJie,UyIOIUHe KOHCTp)'K­

THBHhie sap11aHThI H<DC. 

l13M. JlHcr 

Te'UtH'lc..Klrii OT'ier 1e"'le: «3 Kcnep11Me1-r1aJJbHble 11..;cne.AvBaHJ1.11 no ouem.e cei:i­
C"'IOCl •)m\">crn HaBO.. f lOH cpac.i;nioii CHC1~"'1>1 <<l'EBEHT All)) c p~ BH­

AaMH 0 6mw,0001<» 

Jhtcr 
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<DfEOY BO <<llauwomUibHbIW wcrne,noBaTeJThcI<Hw M ocKOBCKHW rocy,napcrneHHbIW crpowreJibHbIW YHHBepc1n ern 
«HayqHO-HCCJie,noBaTeJl hCKHW HHCnnyr 3KCnepHMeHiaJ1bHOW MexaHHKlf» (HJ.Ili 3 M) 

CTopoHa A. 06JIHU.OBKa HJ HaTypaJihHoro KaMHH (pHcyHKH 1.1, 1.2) 

Ha pHCyttKe 1.2 noKa3aH o6~HH BH.D: CTeH~a B 30He ycTaHOBKH o6JIHUOBKH H3 qrn6poueMeHT­

HbIX rrm-IT H HaTypanbHOfO KaMH5I. ,D:.JUI MOHTa)J(a HCIIOJTh30BaHa H<I>C MapKH <<REVENTAL-RLS­

HIS-V-130», rrpe.n:Ha3HaqeHHa5I )1.JI5I o6JIHUOBKH cpaca.n:oB 3)1.aHrn1 nJIHTaMH H3 HaTypanI>Horo KaMH5I. 

B rrpHH5ITOM H<I>C KpenrreHHe 3JieMeHTOB Hec~ero KapKaca (KpoHrnTeiiHoB) oc~eCTBJI5IJiac1 no 

KJiaCcHqecKOH cxeMe c pacnOJIO)KeHJ-IeM KpOHlllTdiHOB c maroM 515x 600 (1200) MM (pHC)'HOK 1.3). 

KpoHlllTeHHDI (Hec~He H onopm1e) Maprrn RLS-BR-XL-220150 3arrpoeKTHpoBaH1>I H3 aJIIOMHHHe­

Boro cnrraBa Maprrn 6060T66 no fQCT 4784-2019 (ptt:CyttOK 1.4). 

fuM. JlJ.iCT 

PHC)'HOK 1.2 06~HH BHJ:{ CMOHTHpOBaHHOro yqaCTKa CTeH.n:a 
( CTOpOHhI <<A» H: «B » - pHC)'HOK 1.1) 

2.llc>KyM. 110.lln . )1.ara 

TexH11<JecKliii Ol"!er 1.:.'Vle: <13K<.llepi.tMeHTaJTuHhle 11~.:.i1c.itoaaH1U1 no OllcHf\e cdi­
CM0Ciui1h,h,,--m Haso..ttoi:i ¢iaca,;:uio'1: CHCI¢Mbl «PEBEHTAJl» c p.i3Jl1ft!Hhl1'fl.I Bi.t­

)..(<LMH oGmtUOBOK" 7 



fuM. 

<PfEOY BO «H arnromun,HbIH 11cCJle.n;oBaTeJ1bCIG:!H M ocKOBCKJ!H rocy.n;apcrneHHbIH CTpo11r enbHbIH ymrnepc:wrern 

fl11CT 

«l fa)"IH0-11CCJle,LIOBaTe_TfbCKHH HHCTHTyr 3KCrrep:wMeH ranbHOH MexaHHKH» (HHH 3M) 
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PHC)'HOK 1.3 CxeMa paccraHOBKH KpOHIIITeHHOB (CTOp oHa «A» - pHC)'HOK 1.1) 

~.n;o11.yM . ITo.urr. )lam 

TeUU1'l.ecKJ-O:i OT'!er Te"'le: <<3Kc11epw . .ieHla.1bm.1e 11cc.;1c:AuBaH11si no o~eHK~ cd i­
CM0croliKOCTI1 HanecH0li ¢aamtt0K mcre"fbl <<PEBEHTAJl» c p aJ.:lli'iHDTM1'1 BH­

.n;aMH OM 11ltl.)BOK» 8 



<t>rEOY BO «Hau110ttaJihHhrH wccne.D.OBaTeJihclillw MocKOBCKliH rocy.n.apcrnettHhrH CTJJOIHeJThHhIH yttHBepcwrern 
«HayqHO-F!CCJie,ll.OBaTeJihClillH HHCTHTYT 3KCnep11MeHTaJihHOH MexaHHlill» (HHJr.I 3M) 

PHCYHOK 1.4 y 3eJI KperrJieHmI HarrpaBlliilOIIJ;HX K KpOHIIITeHHY H KpOHIIITeiffia - K CTeHl(y. 

BepTHKaJibHDie HarrpasmnoIIJ;He MapKH RLS-GU-T-608218, BbmonHeHHbie H3 rnro )Ke amoMH­

HHesoro crrnasa, KpeIDITC.sI K KpOHIIITdiHaM c IIOMOIIJ;blO BblT.sJ)l(HbIX 3aKJieIIOK MapKH 4,8x12 A2/A2 

113 Kopp03110HHOCTOHKOH CTaJil1ccep,D,et'IH11KOM113 KOpp03110HHOCTOHKOH CTaJil1 (p11cyHOK 1.4). fopH30H­

TaJibHbie HanpaBJI.sIIOIIJ;He H3 amoMHHHesoro crrnasa MapoK EQ-ST-F-10 H EQ-ST-H-10 (p:acyHoK 

1.5) KpeIDITC51 K sep THKaJibHbIM HarrpaBlliilOIIJ;HM. 

J13M. JlHCT 

a) 6) 
1.5 

15 

--
10,5 

10,5 
17.5 

PHCYHOK 1.5 fop H30HTaJibHbie HarrpasmnoIIJ;He: 3as epIIIaIOIIJ;M (a) M p.sil(OBa.sI (6) 

2.!l0KyM. Ilon n. .Uara 

TeXH11Yc1,,K>r~ OT'-ler TeMe: «ClKl:nepHM1;;ITTaJJbHhle 11..:o.;ne.uoB<tHHR no ouettKe cdi­
cMo.:ioi1K0cr11 Hillle.:HC\H cjla..:aU!lOH CH~reMJ,J «PEBEHTAJI» c p d3Jll1'{HblMH BH­

.Ucti"'H o(im1tll'1«.'K" 

JfaCT 
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c <l>fEOY BO <<l-IarurnHam.H&IH !iCCne.l{oBaTeiThCKHH M ocKOBCKHH rocyµ;apcTBeHm1w CTpoIITeiibHDIH y Hlrncpc1ner» 

«H a)"IHO-HCCJie.D;OBaTeiibCKHH HHC111ryr 3KCrrep!iMeHlaJlbHOH Me. aHHKH» (HMM 3M) 

Ha pHC)'HKax 1.6, 1.7 npHBe,D;eHhI cxeMhI pacnoJIO)KeHIDI Ha cTeH,D;e BepTHKaJihHhIX H ropH30H-

TaJihHhIX npoqrnneii nepe,D; MOHTa)l(OM o6mmOBKH H3 HaTypaJihHOro KaMIDI. Ha QlOTO p.HC)'HKa 1.8 

H306pa)l(eH cpparMeHT cpaca,D;a B 30He ycTaHOBKH o6JIHUOBKH .H3 HaTypaJihHOro KaMIDI. 
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PHC)'HOK 1.6 CxeMa paccTaHOBKH npoqmneii (CrnpoHa <<A» - pHC)'HOK 1.1) 

Te HH'l""-l\.loli1 CY!'ler Te"!e: <13KcnepHMelftl!Jlt>Hbie li.'.ulc:t\OB<il!HJ! no ouc:H;.e cdi- JlHCT 

CM(X.-roii~·x.-rn HlIBC\.H<lR ipa.:<l,.'.itto i{ CHCTCM'bl <<PEBEHT AJl» c p3..lllH'lHhl"fl.I BH-
10 

Yf1M. lIHcr NQJIOK}'M. IloJin. )J.arn .llaMH o61!1fil.l.lll<lf<» 



<I>fEOY BO <iliaUHOHaJThHbIH Hccrre,n;OBaTeITbCKHH M ocKOBCKHH rocy.n;apcrneHHhlH cTpoureJibH:bIH ymrnepcurern 
<ilia)"IHO-HCCITe.D;OBareJibCKHH HHCTMTYT 3KCnep11MeHTaJlhHOH MexaHHKH» (HI1J1 3 M) 
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PHC)'HOK 1. 7 CxeMa pacrroJIO)l(eHIDI o6mrn;oBoK ( cTopotta <<A» - pHC)'HOK 1.1) 

JIB er 

T e:\Jil1'1<:<.Kl1H 0T'!er1e1v1e: <13Kcll~HMeH1<lllbHbie 11,,;,11.:.itOBaHHJI no o ueHKe c.:ii­

CMocrol<K,,crn Ha.BC..Hl) i:°I p aca.LO-IOH CHCI<.";"lbl «PEBEHT AJfa c p .i.ISIH'IHbJM"I BH­

,M_:\.lli 06JTl1Ul.)BOK., 

JlHCT 

11 



C Cl>fEOY BO «Hau110Han:1>HhIH 11ccrre.noBaTellbcKHil: M ocKoBcKMil: rocy.napcrneHHhiil: c-rpomeJihHhTH yHHBepc11rern 
«Hay•rno-11cc.11e.noBaTeJ!hcKMi1 11HcnnyT 3KCrrep11MeHTaJ!hHOM Mexamuarn (HHH 3M) 

PHC}'HOK 1.8 Y3err KperrrreHIDI o6rrm~OBKH m Hazyparr1Horo KaMH5I 
K 3JICMCHTaM IIO.Il:Cl:ICTCMbI H<l>C 

CTopOHhI A H B. 06JIHD;OBKa H3 lfm6pou;eMeHTHhIX IIJIHT (pHcyHirn 1.1, 1.2, 1.9). 

Ha pHC}'HKax 1.2, 1.9 IIOKa3aH 06m11:H BH,n: CTCH,n:a co CTOpOH1I «B » B 30He ycTaHOBKH 06.irn­

UOBK!:I l:I3 qrn6poueMCHTHbIX IIJI!:IT. ,ZJ;JISI MOHTa:>Ka o6JIMUOBK!:I l:I3 qrn6poueMCHTHbIX rraHerreH: l:ICIIOJI1-

30BaHa H<l>C MapKH «REVENTAL-RLS-H IS-V-121», rrpe,n:Ha3HaqeHHM ,n:JISI o6nnuoBKM cpacanoB 

3,n:aHI:IH cpH6pou,eMeHTH1ThHf rrrrHTaMH. B rrpHH5ITOH H<l>C KperrrreHMe 3JieMeHTOB Hecymero KapKaca 

(KpOHIIITCHHOB) ocymecTBJISIJiac1 ITO MC:>K3Ta:>KHOH cxeMe c pacrrOJIO:>KCH!:ICM KpOHIIITCHHOB c IIIaroM 

620 (700) x 4200 MM (pMC}'HOK 1.3). KpoHIIITCMH11 MapKH HIS-BR-XL-210150 3arrpoeKTI:IpoBaH11 m 

aJIIOMMHMCBOro crrrraBa MapKI:I 6060T66 no fOCT 4784-2019 (pMCYHOK 1.10) c OBaJI1H&IM!:I ornep­

CTM5IMH 11 x22 MM. B 30HaX TCMrrepaTypHhIX IIIBOB HCIIOJih3YIOTC5I KpOHIIITCMHhl , l:IMeIOmHe OBaJihHhIC 

ornepcTH5I B 30He KperrrreHI:I5I K ttarrpaBJISIIOmHM. ,ZJ;mr KperrneHH5I qrn6poueMeHTHbIX rraHerreH: K rro.n:­

CMCTeMe 3arrpoeKTHpOBaHhI BCIIOMOraTCJihHhIC ropH30HTaJihH1Ie HarrpaBJISIIOmHe (pHCYHKM 1.10, 

lif3M. J111CT rQ,llOKyM. flo.urr. )],am 

TexHw1ecK11i1 OT'!er -re"'1e: «'1Kc11ep111v1e1ITdllhHh1e 11ccile110BdHHl! no oue1-1Ke cei1-
c1v10cTOi1 Kocr11 HUBcCHOH cjlacairn1~ i1 CHC'n~Mbl «PEBEHTAJI» c pa3.l'!WiHhlMl1 BH­

.UaMH 06i!Hl \OBOK» 

J1HCT 

12 



C <I>fEOY BO <<Hau.11ottai1&Hb1i111ccne.uoBaTeJibc1<11i1 MocKosc1<11i1 rocy.uapcTBeHHI:.IH crpomen&Hhli1 ytt11Bepc1nern 
«HayqHo-11ccne.uosaTellbCK11H 11HCTl1TYT 3KCnep11MeHTaJTbHOH MexaHHKJf» (HI1H 3M) 

1.11 ) . .D:JUI Kpermemrn :meMeHTOB IIOJJ:Cl1CTeMbl Me)KJJ:Y co6oli HCIIOJTh30BaJIHCb aJllOMHHHeBbie 3a­

KJieIII<H H3 Hep)KaBeIOrn:eli CTaJIH 4,8x12 A2/A2 . .D:JUI Kperrnemrn o6~0BI<H K BCIIOMOraTeJibHbIM 

ropM30HTaJlbHbIM HarrpaBJUIIOW:HM HCIIOJib30BaJIHCb 3aKJieIIKH H3 Hep)KaBe10rn:eli CTaJIH MapKH 4,8x22 

A2/ A2 Kl 4- pHCyHOK 1.12. 

PHCyHOK 1.9 06rn:Hli BHJJ: CMOHT.11pOBaHHOro yqaCTKa CTe1m a (cTOpOHa «B» - pHCYHOK 1.1) 

JlHCT Q.llOKyM. IToun. JJ.a1a 

Te.>.HH'it'~ K 1-1J:i Ol'lerTeMe: «31<..,nepH>"lt:HTaJJhHbTe 11cw1e.tto&tH11l! no ou.:t<KI! ceii­
CMv(;IOi1 KOCTH Hcwt'..:Mvi1 cjla..:ai.tHOH Cl1CTl!Mf,J «PEBEHTAJI» c PUJJJH'iHhTMH 811-

.UaMH 06rmuosv1v1 

JlHCT 

13 



C <l:>fI>OY BO <<l-Iau110HaITbHbIH 11ccne.n;oBaTeJibCKHH MocKOBCKHH rocy.n;apcrneHHhIH CTPOHTeJibHbIH YffHBepc11rern 
<<l-Ia;nrno-11cc11e,noBare.11bCKHH 1rncnrryr 3KCrrep11MeH taJJbHOH MexaHHKH>> (Hlfl1 3 M) 

6) 

49 

I I 
85 

P HC)"HOK 1.10 3neMeHTbl no~CHCTeMbI : KpOHlllTeMH (a) H BCilOMor aTeJibHb!M IlPOcPHJib (6) 

P HC)"HOK 1.1 1 06ru:11if BH~ )'3JIOBbIX coe~HeHHM B 30Hax r<perrneIDll! o6mn.i;oBI<H K BCilOMOraTeJib­

Hl>IM ropH30HTaJibHbIM HarrpaBlliilOII.{R M H BepTHKaJibHblX HarrpaBIDIIOIIJ;:HX - K KpOHillTeifHaM 

lfaM. JillCT 

Te'1ill'la. K.ui oNer 1eN1e: «3KCflepHMt:1t1am.ttt.1e Hcw1e)l<JBdtlHll no ou.:11i...: cdi­
c"''"',,)i:lt<,"-"TH 1-u1s-."'-H''" <Paca,ltHe>>i cH.;re"fb1 <d'EBEHTAJI» c p'"''IH'l}f(,''-'"' su­

.n.aM·H 000J1U()B<..\K» 14 



c f60Y BO «HanHOHaJJI:.HbJtt nccne.nonaTenhCKHH MocKOBCKHH rocy.napcTBe1-11-11>1if CTpOHTeJ11>H1>1if ymmepCHTeT» 
«Hay•:rno-wccne.nonaTeJlhCKHH HHCTHTyT 3KCnepHMCHTaJlbHOH MCXaHHKH» (HYIYI 3M) 

P11cyHoK 1.12 <DparMeHThI ¢aca,n.a ( cTOpoHa <<A») B 30He ycTaHOBK11 06n111-1.0BK11 

113 qm6pou:eMeHTHhIX IlJIMT 

JtfaM. IJI11cT ~J.\OKyM. I Tio.Qn. l~arn 

Tex.t1W1ecK111! OT'leT TeMe: <<3Kcnep11Memam,Hb1e wccneAOBaHHj( no 01.1e1-1Ke ceii­
CMOCTOHKOCTH HaBeCt·IOH Q>aCMHOH Cl1CTCMbl <<l'EBEHTAJl» c pron11•tHhlMH 811-

JlaMH OfolHllOllOTO> 

JlHCT 

15 



<I>fEOY BO <illfillHOHfulbHbIR Hccne.llOBarenbCKHH M ocKOBCKHH rocy.I1apcrneHHbiii crpoHre.filHbIR YHHBepciu ern 

«Ha)"IHO- HCCile.llOBaTeJibCKHH 1rncnnyT 3Kcrrep11MeHTaJibHOH MexaHHKH» (HHH 3M) 

Ha pHC)'HI<ax 1.13-1.15 rrOKa.:3aHbI, cooTBeTCTBeHHo, cxeMbI pacrrorro)KcHIDI KpomnreH:HoB, 

HanpaBJUIIOII.J;HX H o6mu.J;OBKH. 

.. " 

• • •• 11 : 

17.Af . 
·-

B -KpoHimeH:tt HIS-BR-XL-210150 

PHcy1-10K 1.13 CxeMa paccr aHOBKH KpOHIIITeHHOB (CropoHa <<B» - pHC)'HOI< 1.1) 

I.f3M. JfaCT 2.UOKy M. I1o.!lrr. .[(aTa 

TeXHJ.1Y<>=KJ.1H OT'leT Telv!e: <0 Kc nepttMetrra..TuHble HCu l ei lO&'\HHJI llO Oilt'.HKe CeH­

CMOC'fl1ih<l1CTH Hallee Ho\{ cpaC.l,l.!.H<1i:i: CHC"le'-ffil <<PEBEHT AJl» c p alnH'Uffiil"lli BH­

.na"'IH 06.mmoMK» 16 



C <l>fEOY BO «H aUHOHaJJbHbI H Hccrre.!(oaare.n-bCKHH M ocKOBCKHH rocy.!(ap cTBeHHbIH cTpoHTeJJbHbIH yHHBepc1uern 

<iliay'!HO-HCcrre,noaa·1 eJJbCKHH 1'1HCTl1Tyt 3KCrrep11MeH I aJJbHOH MexaHHKl!)) (Hlifi1 3M) 
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P11cyttoK 1.14 CxeMapaccrattOBKH npo<Pimeti (CTOpotta <<B» -pHC)'HOK 1.1) 

2.!IO!..)IM. Ilo.!(Il. ,[{ara 

Te'l.trn'ic<:K"l.H OT'ler Te~1e: «31<0 1ep1-1Mc::H1allhHMe 111..;;.i1c.u.uBaHM n o 01~<::1H..e cdi­
CMOClo'iK•"'-'Tlf HaBO.;Hnl{ ¢acaJUlol{ CHCTCMI.l <<PEBEHTAJ1» c p aJ.Jm'llfhl"nf BH­

.D,aMH o6mu.\ofl()K » 17 



f EOY BO <<lfauwoHaJihHhlH wccneL{oBarem.cKHH M ocI<OBCKHH rocy.uapcrneHHhIH crpoITTenhHbIH YHHBepcm <!T» 
<<lfay1rno-11ccne.n;oBaTeJlhCKYIW 11HCTMTyr 31\CnepHMeHTaJlbHOH MexaHHKH» (HHM 3M) 
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PHC)'HOK 1.15 CxeMa pacnorroJKeHlUI o6JIBI(OBOK (CTOpoHa <<B» - pHC)'HOK 1.1) 

CTOpOHhl B H C. 0 6mu.1,oBKa HJ KepaMor paHHTHhlX IIJIHT (pHcymrn 1.1, 1.9, 1.16). 

H a p11C)'HKax 1.9, 1.16 IIOKa3alfbI o6II(HM BH.D; CTeH.n;a co CTOpOH <<B» H «C» B 30He ycTaHOBKH 

o6mm,OBKH H3 KepaMorpaHHTHbIX IIJIHT pa3MepOM 600x600 MM. ,Il)ur MOHTa)!(a o6JIHl.J,OBKH H3 Kepa­

MOrpaHHTHbIX IIJIHT HCIIOJib30BaHa H <I>C MapKH <<REVEN TAL-RLS-HIS-V - 130», npe,n;Ha:rnaqeHHCIB 

l13M. JlMCT ~.!lOk)'M. CTO,ilil. .LJ:a111 

T cX!il14C<.KHM O'I"!eT 1c:Me: <'°)KWl<!pHMc:1-11am,Hble 1·k Ci1t.'.il.OsaH1>1ll no ouc:1 1~¢ cdi­
cMcx;roih.,x,-rn Hd&.'\.HOH tPaC3.!tli•'i{ CHCIC>,fl,1 <<PEBEHTAJl» c pa.llll{11HMMH BH­

ll,aMM OMJ.IUl)flUl(I) 

JlHcr 
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C <I>fEOY BO «Hau110HaJ1bHhii111ccne.noaaTeJihCKHH MocKoBcKHi1 rocy.napcrneHHhri1 CTJJOHTeJl.bHhlH ymrnepc1nern 
«Hay<lHO-HCCJie.noaaTeJl.bCKHH HHCntryT 3KCrrepHMeHT3JlbHOH MexaHHKli)) (HMM 3M) 

,n:JUI o6mi:u:oBKH cpaca.n:oB 3.z:i:ami:H: KepaMorpaHHTHbIMH rrnHTaMH. B rrpHH5ITOi1: H<I>C KperrrreHHe 3rre­

MeHTOB Hecyrn:ero KapKaca (Kpom1neliHoB) ocyrn:ecrnJUirracb no Me)K3Ta)!<HOH cxeMe c pacnono)Ke­

mi:eM KpOHIIITei1HOB c lllaroM 620 (700) x 4200 MM (pHC}'HOK 1.3). KpoHIIITeliHhI MapKH HIS-BR-XL-

210150 3arrpoeKTiipOBaHhI H3 aJUOMHHHeBoro crrrraBa MapKH 6060T66 no fOCT 4784-2019 (pHCYHOK 

1.10) c OBMbHbIMli OTBepcnrnMH 11 x22 MM. B 30Hax TeMrrepaTypHbIX IIIBOB HCIIOJ1b3YIOTC5! KpOH­

IIITeHHbI, HMelOIIIHe OBMbHbie OTBepcnur B 30He KperrneHH5! K HarrpaBJ15IIOIIIHM . .IJ:JUI KperrneHH5! qrn6-

pou:eMeHTHbIX IIaHerreli K no,n:CHCTeMe 3anpoeKTHpOBaHhI BCnOMOraTeJibHbie ropH30HTMbHbie 

HanpaBJ15IIOIIIHe (pHCYHKH 1.10, 1.11 ) . .IJ:JUI KpenrreHH5! 3JieMeHTOB IIO.IJ:CMCTeMbl Me)l(.n:y co6oli IiC­

nOJib30BaJIHCb aJllOMliHHeBbie 3aKrrenKH MapKH 4,8x 12 A2/A2 . .IJ:JUI KpenrreHH5! KJUIMMepOB K BCIIO-

MOraTeJibHbIM ropH30HTMbHbIM H BepTHKMbHblM HarrpaBJ15IIOIIIHM npHMeH5IJ1IiCb 3aKrrenKH MapKH 

4,0x 12 A2/ A2. Ha pHC}'HKe 1.17 rroKa3atta cxeMa KpenrreHH5! KJIHHKepHoil: nrrHTKH c rroMOIIIhIO rro.n:­

CHCTeMbI H<I>C K cTeHOBOMY OCHOBaHHIO. B npHH5ITOH H <I>C Kpennemi:e 3JieMeHTOB HeCYIIIero Kap­

Kaca (KpOHIIITeHHOB) ocyrn:ecTBJUIJIOCb no Me:>IOTa)KHOH cxeMe c pacnoJIO)KeHHeM KpOHIIITeHHOB c 

lllaroM 620 (700) x 4200 MM (pHc}'HOK 1.18). KpoHIIITettHbI MapKH HIS-BR-XL-210150 3anpoeKTH­

poBaH11 li3 aJllOMliHlieBoro crrrraBa MapKH 6060T66 no fOCT 4784-2019 (pHC}'HOK 1.10) c OBMb­

HbIMli OTBepCTii5!Mli 11 x22 MM. B 30Hax TeMrrepaTypHbIX IIIBOB HCIIOJib3YIQTC5! KpOHIIITeHHbI, HMeIO­

IIIHe OBMbHbie OTBepCTii5! B 30He Kperrrremnr K HanpaBJ15IIOIIIHM . .IJ:JUI KperrrreHH5! qrn6pou:eMeHTHbIX 

rraHerreli K IIO.D:CliCTeMe 3arrpoeKTHpOBaHhI BCnOMOraTeJibHbie ropH30HTaJibHbie HarrpaBJ15IIOIIllie (pM­

cyHKli 1.10, 1.1 1 ) . .IJ:JUI KperrrreHH5! 3JieMeHTOB IIO.IJ:CHCTeMbl Me)l(.n:y co6oli HCIIOJ1b30BaJiliCb aJllOMH­

HHeBbie 3aKrrenKH MapKH 4,8x 12 Al/Al. .IJ:JUI KpenrreHH5! KJUIMMepoB K BcnoMoraTeJibHbIM ropH30H­

TaJibHbIM H BepTHKaJibHhIM HarrpaBJ15IIOIIIIiM npHMeH5IJIHCh 3aKrrenKM MapKH 4,0x12 A2/A2. Ha pH­

cyHKax 1.19-1.20 npHBe,n:eHbI cxeMbI KperrrreHH5! HarrpaBJUilOIIIHX K KpOHIIITeM:HaM H pacrrorro)KeHHe 

o6JIHU:OBKH H3 KepaMorpaHHTHbIX nJIMT OTHOCHTeJibHO HanpaBJ15IIOIIIHX. Ha pHC}'HKaX 1.21-1.23 no-

Ka3aHbI KOHCTpYKI.l;H5! p5!.IJ:OBOro Ii yrrroBoro KJUIMMepoB H HX Y3JIOBbie coe,n:HHeHH5! . 

I11M. J111CT NQ.U<'K)'M. flo.nn. )],am 

TexH11Y<'CK11l1 oT•HrrTeMe: «3Kc11ep11MeHn1JJT,Hb1e 11,..:J1C:Jll'B<Ui11S1 no oueHKe .::ei1-
cMoc1oi1 Kl'CTH Hi11ll!CH1l i1 cpa,'ilJ\HflH CHCTeMhl «PEBEHTAJI» c P fflJIM4HhlMl1 811-

ll<li\tll o0n111w1;.JKn 

JfaCT 

19 



<DfEOY BO «Hau11ottanbHb1l1 11ccnea0Barenbc101l1 MocKoBCKJ1i1 rocyaapc1BeHHh1i1 crpo11renhttb1i1 ytt11BepcHiern 
«Hay'IH0-11ccne)lOBaTeflbCIOIH 11.HCTHTYT 3KCnepHMeHT3flbHOH MexamrKli» (H11l1 3M) 

.UIDI o6mn.i:osKH ¢aca,n:os 3.UaHHH KepM10rpaHaTHbIMH rnrnTaMH. B npHIDIToli H<l>C KpenneHHe :me­

MeHTOB Hecyrn;ero KapKaca (KpOHIIITeMHOB) ocyrn;eCTBIDIJiaCb no Me)!(3TruKHOH cxeMe c pacnOJIO)!(e­

HHeM KpOHIIITeH:HoB c maroM 620 (700) x 4200 MM (pHcyttoK 1.3). KpoHmTeliHbI MapKH HIS-BR-XL-

210150 3anpoeKTHpOBaHbI H3 aJI10Ml1HHeBoro cnrrasa MapKH 6060T66 no fOCT 4784-2019 (pHCYHOK 

1.10) c OBaJibHbIMH ornepCTH5IMH 11 x22 MM. B 30Hax TeMnepaTypHbIX IIIBOB 11cnOJib3yroTC5I KpOH­

IIITeHHbI, HMeIOm;He OBaJibHbie ornepCTH5I B 30He KpenrreHH5I K HanpaBJI5IIOm;HM . .D:IDI KpenrreHH5I ¢H6-

p01.i:eMeHTHbIX naHerreH: K nO,UCHCTeMe 3anpoeKTHpOBaH.bI BcnoMoraTeJThHbie ropH30HTaJibHbie 

HanpaBJI5IIOIIl;He (pHCYHKH 1.10, 1.11 ) . .D:IDI Kpenrremrn 3JieMeHTOB nO.UCHCTeMbI Me)!(.uy co6oH: HC­

nOJib30BaJIHCb aJI10MHHHeBbie 3aKrrenKH MapKH 4,8x 12 A2/A2 . .D:JI5I KpenrreHH5I KJI5IMMepoB K BCIIO-

MOraTeJibHbIM ropH30HTaJibHbIM H sepTHKaJibHbIM HanpaBJI5IIOIIl;HM npHMeIDIJIHCb 3aKJieIJKH MapKH 

4,0x12 A2/A2. Ha pHcyttKe 1.17 noKa3aHa cxeMa KperrrreHH5I KJIHHKepHoli IIJIHTKH c noMOII(bIO no.n­

CHCTeMbI H<l>C K cTeHoBoMy OCHOBaHHIO. B npMH5ITOH H<l>C KpenneHHe :meMeHTOB ttecymero Kap­

Kaca ( KpOHIIITeHHOB) ocyrn;eCTBJI5IJIOCb no Me)!(3TfilI<HOH cxeMe c pacrroJIO:iKeHH:eM KpOHIIITeHHOB c 

maroM 620 (700) x 4200 MM (pHcyHoK 1.18). KpoHmTeHHbI MapKH HIS-BR-XL-210150 3anpoeKTH­

poBaHbI H3 aJI10MMHHeBoro crrnasa MapKH 6060T66 no fOCT 4784-2019 (pHCyttOK 1.10) c OBaJib­

HbIMH ornepCTH5IMl1 11 x22 MM. B 30HaX TeMrrepaTypHbIX IIIBOB HCnOJib3YIOTC5I KpOHIIITe:illibI, HMeIO­

II(He OBaJibHbie OTBepCTH5I B 30He Kperrnemur K HanpaBJI5IIOIIl;HM . .D:JI5I KperrneHH5I ¢116pou:eMeHTHbIX 

rraHeJieH K no.ncHCTeMe 3arrpoeKTHpOBaHbI BCnOMOraTeJibHbie ropH30HTaJibHbie HanpaBIDIIOII(He (pH­

CyttKH 1.10, 1.11 ) . .n:JI5I KperrneHH5! 3JieMeHTOB nO,UCHCTeMbI MC)K.UY co6oli HCnOJib30BaJIHCb aJI10MH­

m1eBbie 3aKJieTIKH MapKH 4,8x l2 Al/Al. .D:JI5I KpenneHH5I KJI5IMMepoB K BCIIOMOr aTeJibHbIM ropH30H­

TaJihHhIM H sepTHKaJihHbIM HarrpaBJI5IIOII(HM npHMeIDIJIHCb 3aKJienKH MapKH 4,0xl2 A2/A2. Ha pH­

cyHKax 1.19-1.20 rrp11se.ueHbI cxeMbI KpenneH.115! HanpaBJI5IIOIIl;HX K KpOHIIITettHaM H pacnOJIQ)KCHlie 

o6JIHU:OBKH 113 KepaMorpaHMTHbIX IIJIBT OTHOCH:TeJibHO HarrpaBJI5IIOIIl;HX. Ha p11CyttKax 1.21-1.23 no-

Ka3aHbI KOHCTPYKIJ:Irn p5I.n;osoro H yrnosoro KJI5IMMepos 11 l1X y3nos1>1e coe.uirneHH5I. 

Yf3M. JlHCT N2.UOKyM. flonn. )],am 

TeXHHY<'"K~i1 OT'!erTeMe: «".)KcuepHMeHT'dJlhHhTe 11~..,,1e.llPBdHHS1 rro ouc::ttr.e cei:i­

C"IOCTOi1KoCTH HaBL°\.:Hl'H cpa.:a.iIBOH CHCTe"lf.I «PEBEHTAJl» c paJICH'tHblMH BH­

)).<1MH Qil1T11Ut'f<1)K » 

JlHCT 
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<DfEOY BO <<Ha1urott<UihHhri111ccne.n;osaTemcp1i1 M ocKOBCK11i1 rocy.n;apcrneHHhIH CTporrremtthri1 ytmBepc11ren> 
<<HayY.HO-HCCJie.D;OBaTeJibCKHH HHCTHT)'T 3KCrrepHMeHl 1lilbHOH MexaHHKR» (HMM 3M) 

I KepaM~THLI 
IlJIHThl 

PMC)'HOK 1.16 06ll.(MH BM)]; CMOHTHpOBaHHoro yg:acrKa CTeH,n;a ( CTOpOHa «C» - pHCJ'HOK 1.1) 

I13M. J!Hcr 

TexHH'leCl(}tH OT'Ier 1eMe: «3KcnepH"1e1mu1b!IlJe m:cne.AOBllilHSI no ouem(e ceii­
CM,,C1oi11<0CTI1 HaBCCHOM <l_)a.:a,,i;HOM CHC1eMbI <<l'EBEHTAJl» c p tUHWffib!Mti BH­

J:(aMH 0 6mnJ.0 BOK» 20 



<I>f50Y BO <<Haruwmun,H1>1i! 11ccne.noaaTeJI1>CKHH M ocKOBCKHH rocyµ:apcTBeHHl>IH C'rpo11TeJI1>H1>ri! yrmsepc111ern 

Jf'3M. JlHCT 

<<Ha)"iHO-HCCJle1'0RaTeJibCKHH HHC 111 I yr 3KCrrepwMeHTaJibHOH MeXaHHKH» (Hlfli! 3M) 

. 0611#J{O&H 

PHcyttoK 1.17 TipoeKTHOe peUiemi:e pacrrorroiKemrn o6mruoBKH m 
KepaMorpaHHTHblX IIJIHT Ha tj_)aca.ne 

~.!IO"-YM· IlolIIl. ,Uara 

Te.\Hl1'i<.:.;Kl1H OT'ier Tc;;Me: «')KcnepHMc ttranbttbJe H .. .:.i1c;;.1\u8'U!l1.ll no ouc;;11;.0 ceii­
C"'•'C1<)i<•<1"-rn Haf!O.. HOR <t>a~oij CHCTCMhl <<l'EBEHT AJl» C P<iJJIH'!HbTMH BH­

)l,MIH o6mu.luBV• .. 

JIHCT 

21 



fEOY BO <<liauuomuIDHbIH uccne.nosar enocKHH M ocKOBCKHH rocy!lapcrneHHbIH crpourenLHbIH yHusepcm c:rn 
<<lia)"IHO-liCCJie,llOBaTeJibCKHH liHCntryr 3KCITepHMeHiallbHOM MexaHHKH» (HMI1 3 M ) 

B - KpoHmTeHH HIS-BR-XL-210150 

S -KpoHmTeHH RLS-BR-XL-220 150 

PHcy1rnK 1.18 CxeMa pacnono)KemUI KpOHIIITeHHOB (CTOpoHa «C» - pHC)'HOK 1.1) 

2.lIOKyM. IlO.lIIl. )laia 

TexHwiecKlfii OT'ler TeMe: «'3KcnepH'-'1t:trtdJJbHbie 11,w 1G;\l)llUHJ.1ll n o oueHi..e ceii­
C>..10C11)'1K<'.:11'! HaS~HOH <!Jaca,mio<i CHCr eMhI «PEBEHT AJl» c pa.mw!l-lbP-IH BH­

.u,&\fH 06JU!U<'B<' K" 

JlttCT 

22 



.l13M. 

f EOY BO <<lfaI{HOHaJThHhIH HCCJJe,noBaTenbCKYIH MocKOBCKYIH rocy.napcrneHHh!H cTpoITTenhHhIH )"HHBeprnrern 
<<Ha)"iHO-HCCne,r\OBarenhCKHH HHCnnyr 3KCIIepHMeHTfulhHOH MexaHHKH» (lllfl13M) 
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PHCJ'HOK 1.19 CxeMa pacrrono)l(eHJUI rrpo<P11rretl: (CTOpotta «C» - pHCJ'HOK 1.1) 

Te\HWte~ 11.Hii ol"!ern:.'-fe: <<3K1.11epHM<:HraJThHhle Htw1.:1\UB<1.HHJ1 no o~.:Hi..c ceM­
cM,~w'1i..,,CTH HUllC.-HOR <tiaca.l'(H•~R cucreM'bt «PEBEHT AJl» c p.uJTH'ffiMMJ.I BH­

.U.ru\IJ.I o6mru.vll<'.li.. .. 

JlHCT 
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C <DfEOY BO «Hami:ottam,m.ri1 HccneaosaTeJTucKHH' M ocKOBCKHii rocyii:apcrneHHbili crpoHTeJibHhrii ymrnepcHTer» 
«Hay•rno-11ccrreaosaTeJibCKHi1 HHCTHTYT 3KCnepl1MeHTaJlbHOH MexaHHKH» (HMM 3 M ) 
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PHcy1rnK 1.20 CxeMa pacrrono)l(emrn o6mui;oBKH (CTOpoHa «C» - pHC)'HOK 1.1) 

a) 6) 

PHC)'HOK 1.21 06rn:HH: BM)]; p51,l1;0BOro (a) H yrnoBoro (6) KIDIMMepOB 

2LlOKyM. Ilonn. )J.arn 

T eXHHYecKlili OT'ler TeMe: «1KcnepttMe1ITaJibHb1e Hcc.~eAOBaJ.JHll no oueHKe ceii­
C"10CTOi1KOCTH HaBecHol! <l>acaJJ.HOH Cl1CTcMbl «PEBEHTAJ1» c pa3Jlli'!Hb!Ml1 Bl1-

)J.aMH o6mw.OBOK>i 

JlHCT 
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C <1>f.60Y BO «Hau110HaJlbHb1i1Hccne.n:oBaTeJlhcK11i-i MocKoBcKl1ii r ocy.n:apcrneHHbIH CTPOl1TeJibHbrl1' ymrnepc11TeT» 
«HayqHo-11ccrre.ZJ;OBaTeJibCKl1H 11HCTHTYT 3KCrrepHMeHTaJibHOH MexaHHK11» (HHH 3M) 

2.UOKyM. Ilo.nn. }J.aTa 

Tel\llliY.ecKMH: OT'ieT TeMe: «3 Kcnep1™e!ITaJlbHble 11ccneAOBaHHJ1 no oue11Ke ceil:­
CMOCTOHKOCTH Haaectm il: <t>aca.zrnoii CHClc.Mbl «PEBEHT AJl» c p !l3JT11Y.HblMH BH­

llal\1H o6JTl11.(000K» 

JfaCT 

25 



C <l>fEOY BO «Hau110HMbHhIH Hccne.uoaarenbcI<Hii MocKOBCKHH rocy.uapcrneHmrH crpOHTeJlbHhIH ymrnepcHrern 
«HaY'!HO-HCCJie.llOBaTeJibCKHH HHCTl1T)'T 3KCrrepHMeHTaJibHOH MexaHKKH» (HHH 3M) 

l13M. Jh1cr 

PHCyHOK 1.23 <I>parMeHT Kperrrremur o6rrm~oBKH B yrrrosoH: 30He H<I>C 

2.llOKyM. Ilo.lln. J].ara 

Text111'lecK!lli OT'ler TeMe: «3KcnepHMeHTii!ThHbie 11ccite.llOBat1llil no 01.1eHKe ceH­
CMOCIOHKocr11 Hfillc!CHOH <PaCMHoH Cl1CleMbl «PEBEHT AJl» c p a3JIR'lHblMl1 BH­

.UaMH 06JIBUOBOK» 

Jfacr 

26 



C <l>fEOY BO «Hau.110HaJil>HbIH 11ccrre.uoBaTem.cKHH MocKOBCKHH rocy.uapcrneHHb1l1: CTpOHTeJlbHbili: ymmepc1nern 
«Hay,rno-11ccrre.uoBaTerrbcKHii HHCTHTYT 3Kcnep11MeHTaJlbHOH MexaHHKH» (HHM 3M) 

CTopona C. OoJIHI(OBKa KJIHHKepuoii: nJIHTKOii: (pncymrn 1.1, 1.16). 

Ha pHC)'HKe 1.16 IlOKa3aH o6r.a:Hii BHJJ: CTeH,n:a co CTOpOHbl «C)) B 30He ycTaHOBKH o6JIHIJ:OBKH 

113 KJIHHKepHOH IIJIHTKH. ,D;mr MOHTIDI<a o6JIHU:OBKH H3 KJIHHKepHOH IlJIHTKH HCilOJib30BaHa H <PC 

MapKH «REVENTAL-RLS-HIS-V - 130. Ha pHC)'HKax 1.18- 1.20 npHBe,n:eH11 cxeM11 p acnorro:>KeHIDI 

KpOHIIITeHHOB Ha CTeH,n:e, HanpaBJUIJOI.IJ:HX H o6JIHU:OBKH. H a pHC)'HKax 1.24, 1.25 IlOKa3aHbl npoeKT­

Hbie pemeHIDI pacnorro:>KeHIDI ropH30HTaJibHbIX HanpaBllillOI.IJ:HX npH HCilOJib30BaHHH B KaqecTBe 06-

JIHU:OBKH KJIHHKepHoii ITJIHTKH. Ha pHCYHKe 1.26 H3o6pa:>KeH creH,n: B 30He p acnorro:>KeHH51 o6rrm.i:oBKH 

H3 KJIHHKepHOH ITJIHTKH. 

• 
• 

... 

PHC)'HOK 1.24 IlpoeKTHoe pemeHHe KperrneHH51 rop1130HTaJII:.H1IX HanpaBJUIIOI.IJ:HX K BepTHKaJI1HbIM 

rrpH HCTIOJib30BaHHH o6JIHU.OBKH H3 KJIHHKepHOM IlJIHTKH 

113M. JlHCT 2.noKyM. Iloim. .D;arn 

T el\IDIY.ecl<llli OT'leT 'leMe: «~KcnepHMe1u-am.H1>1e ttcei1e1tOBaHlil! n o OUt:HKe cei1-

CMOCTOi1KOcrn ltaBecHOH cj>acaJU!OH CHC1e"1bl «PEBEHT All» c p a3JlliY.Hb!Mli Bli­

,llaMH 06mtUOBOK» 

JlHCT 
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<l>fEOY BO «HaUHOHa.JlhHhIM HCCJie,lloBaTeJlhCKHM MocKOBCKHi1 rocy.uapcrneHHhIM CTPORTeJThHhIH yttHBepCHTeT» 
«H ayqHo-Hccne.llOBareJThcKIDi HHCTHTYT 3KcnepHMeHTaJThHOi1 MexaHHKU» (HMM 3M) 
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PHcyHOK 1.25 ITpoeKTHM cxeMa KperrrreHmI KJIHHKepHoH: rrrrHTKH c rr0Morn:1>10 ropmoHTaJibHbIX 

HarrpaBIDIIOlll;IfX K CTeHOBOMY OCHOBaHHIO (Ha,n:OKOHHM li CIIJIOilIHM 30HbI CTeH) 

l13M. JlHCT 2.noKyM. IT011n. )],ara 

T eXHH'iecKl'rll OT'ier 1eMe: «3KcnepHMetrraJJbHb1e 11ccne.uosaHHJ1 no OU1;HKe ceJ;!­
CMOCTOl11<0crH HaBCCHOK ¢ aca,!ll!OJ:! CHCTeMJ>I «PEBEHTAJI» c P<UJill'lHblMH BH­

.llaMH 0 6JnlJ.J,OMK» 

JlHCT 
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C <DfEOY BO «H au.110Ham.Hb1fi wccneJ{oBaTem.cKHif MocKOBCKHB rocyJlapcTBeHHbIB crpo1nem.Hb1fi YHHBepcmern 
«H a)"IHO-HCCJie,U:OBaTeJlbCKHB HHCTHTYT 3KCIIepHMeHTaJlbHOB MeXaHHIGf)) (HHH 3M) 

Itf3M. 

---- , 

PHC)'HOK 1.23 06mHli BH,n <PparMeHTa CTeH,na B 30He p aCIIOJIO)!(emu1 o6mru;OBKH 

H3 KJIHHKepHOH IJJIHTKH 

JlHCT 2.llOKyM. ITonn. ,Uara 

Tex1·1J1'!ecKllli Ol"IC'neMe: «3Kcuep11MeHTarrbHbre 11001enosrurnsi no Ol.\eH KC ceH:­
CMOCToi:11<0cr11 HaBCCHOJ;! <j>aca.;:{HOH CHClCMbl «PEBEHT A.IT» c p a3JIW!RblMH 811-

)laMJI OfiffilUOOOK» 

JfaCT 

29 



C <t>f50Y BO «HauwoHaJihHhIH MCCJle)loBaTeJThcI<HH MocKOBCKHH rocyJlapcrneHH1>1li crp01ueJ1I>HbIH yHHBepc11TeT» 
«Ha:rrno-11ccne.nosaTeJThCI<HH HHCTHT)'T 3KCnepHMeHTaJlhHOH MexamrKM» (H.llli 3M) 

Onucauue npouecca MOHTa~a uecyll(HX KOHcTpyKuuii c 
paJJiuquhIMH eu.r.aMu o6JiuuoeoK H <l>C 

ITpon:ecc MOHTa)Ka H <I>C Ha 3KCrrep HMeHTaJI:OHbIB CTeH,n; BKJIIO"llaJI B ce65I crre.uyro:r.n;He :narrhl. 

1. B cooTBeTCTBHH c ITporpaMMoli HCITbITaHHH 3aKa3"llHKOM ocymecTBJI5IJIC5I MOHTa)K Hecy­

IIIHX 3JieMeHTOB IlO)J;CHCTeMbl (KpOHmTeHHOB, BepnIKaJibHbIX H ropH30HTaJI:OHbIX Harrpamrmommc 

CTeH,n; ,n;o Haqarra MOHTa)Ka KOHCrpyKU:HH ycrnHaBJIHBaJIC5I Ha crreI.J;IHUU.Hbie KaTI<H. 

2. Ha 6eTOHHoe ocHOBaHHe rra6opaTopHoro Koprryca ycnurnBJIHBaJIHCh MeTarrJIHqecKRe orrop­

Hbie rrrraCTHHbl TOJ!mHHOH 30 MM, Ha KOTOpbie MOHTHpOBaJIHCb 4 rro,n;KaTHbie orropbl MapKH CRA-4 

rpy3orro,n;'beMHOCThIO 60 KH Ka)KJJ:M (p:acyHoK 2.1 ). K orropaM Kperr:arrac1 HH)KHIDI rrpo,n;orr:oHM 

orropHM 6aJIKa cTeH,n;a. Orrop:o1 pacrrorrararr:acb B yrrros11x 30Hax CTeH,n;a. CTeH,n; c ITOMOIII:OIO crre­

n::aarr:oHhIX CTaJI:OH:OIX CTep)KHeii-3aXBaTOB )KeCTKO KperrHJIC5I K IlO)J;KaTHbIM orropaM (pHCYHOK 2.2) . 

3. B cooTBeTCTBHH c rrp oeKTHbIM pem eHHe ocymecTBJI5Irrac1> pa3MeTKa CTeH,n;a c rrocrre.uyro­

mHM KperrrreHH:eM K HeMy KpOHIIITeHHaM. 

4 . ITocrre ycTaHOBKH KpOHIIITeiiHoB ocymecTBJI5IJIC5I MOHTa)K BepTHKaJihHDIX HarrpasrrmoIIIHx. 

Coe,n;:aHeHHe sepTRKaJihHhIX HarrpaBrrmom:ax c KpOHIIITei1HaMH ocy111ecTBJI5Irroc1 c rr0Mom110 Bbl-

TIDKHbIX 3aKrrerroK. 

5. K sepTHKaJihHhIM Harrpasrrmom:aM c rr0Mo111110 1<perre)KHhIX 3JieMeHTOB KperrHrr:ac1 ropH-

30HTaJibH11e HarrpaBJifilOIIIHe H 3JieMeHTbI Kperrrremrn o6JIHIJ;OBKH <Paca,n;HbIX CHCTeM (KJI5IMMepoB). 

6. ,n:arree ocymecTBJI5IJiaCb ycTaHOBKa pa3JIH"lJ:HblX BH)J;OB o6JIHIJ;OBOK, yKa3aHHbIX BbIIIIe. 

Yf3M. 

TexHH'ieCKlffi O'T'ieTTeMe: «3KcnepHMemam.H1>1e 11c..:.i1e11osattW1 no oueMKe cett­
CMOCTOi1KOcm HaB<!eflO~ <i>acaJ.lflOH CHCT<::Mbl «PEBEHT AJ1» c pi:1.lllH'!HblMH BH­

JJ.<1MH o6nHU01<\l K1> 

JIHCT 
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<l>fEOY BO «HaUHOHalThHblH Hccne.noBaTeJibcKHH: MocKoBcKHil: rocy.napcrneHHhIH CTJlOHTenbHbIH ymIBepc1nern 

H JM. J1HCT 

«HayqHO-HCCne.noBaTenbCKJ1H: HHCTHT)'T 3KCnepHMeHTaJibHOH MeXaHHKH» (HMM 3M) 

PHC)'HOK 2.1 06IIIJfH BR,[( orropH1IX IIO,[(BH)l(H1IX KaTKOB. 

PHC)'HOK 2.2 06mHli BHJ( y3rroB Kperrrremrn KaTKOB K orropHoli paMe. 

2llOKyM. ITO.Un. JJ:ata 

T extt11'te<:K11l! OT'lerTeMe: «1Kc11ep11MeJrraiThHbJe 11cc.11e.noaain 1si no O!leH Ke ceH­
CMOCTOHKOCTH mraeCHOH cpacaJIHol! CHCTeMbl «PEBEHTAJI» c P3JJIH4:HblMH BH­

)18MH OOlfHl\OBOK» 

1IHcr 

31 



C <l>fEOY BO «H auHOHaJihHhIH Hccne.n:oBaTeJibcKHH: MocKOBCKHH rocy.n:apcTBeHHhIH crpoHTeJI.hHbIH yHHBepc1nern 
«HaycIHO-HCCJie.n:oBaTeJThCKHH HHCTl1TYT 3KCrrepHMeHTa.1ThHOH MexaHHKH» (HMM 3M) 

3KcnepHMeHT3JlhHhie HCCJieAOB3HHH ceiiCMOCTOHKOCTH 

H<l>C «PEBEHTAJI» c pa3JIHqHhIMH BHAaMH o6JIH~OBOK 

3.1 06beKT HCCJie)J,OBaHHSI 

KaK OTMeqarroc:o B Pa3.n;erre 1 HacT05Im;ero oTqern, .UHHaMHqecKHe Hccrre.n;oBaHH5I H<l>C 

«PEBEHTAJT», rrpoH3BO.UCTBa qmpMI>I 000 «MHTEPHOBA» BKmoqarrH B ce65I HCITbITa.HIDI 4-x 

ipparMeHTOB H<l>C. 

CxeMa paccTa.HOBKH Ha 3KcrrepHMeHTaJII>HOM cTeH.n;e p a3m1qH:bIX CHCTeM H<l>C «PEBEH T Ail», 

rrpOH3BO}lCTBa qrnpMbl 000 «MHTEPHOBA», OIIHCaHHe KOHCTp)'KTHBHOro pemeHH5I CliCTeM li Tlil1 

o6rrH.IJ.OBOqHoro CJI05I K8.)J(}l0H li3 CH.CTeM rrp1rne.n;eHbI B Pa3.n;erre 1 H3CT05Im;ero TeXHHYJeCKOro OTqeTa. 

3.2 IlporpaMMa H MeTO)J,HKa HCilbITauuii. 

H3MepuTeJibHbie npu6opb1 u o6opy)J,oBauue 

.IJ:rr5.1 o:u:eHKH celiCMOCTOHKOCTli HaBeCHbIX <Paca,[{HbIX CliCTeM c liCIIOJib30B3HlieM )'Ka33HHbIX 

BbIIIIe Bli}lOB o6JIH:U:OBOK 6:orna pa3pa60Ta.Ha MeTO}lliKa }lliHaM~eCKHH liCIIbITa.HHH, 1103BOJUilOIIIa5I 

orrpe.n;eJIHTb JlHHaM~ecKHe xapaKTepHCTHKH B03.n;elicTBlrii Ha H<l>C, a TruoKe rrapaMeTpbI Harrp5I­

)l(eHHo-.ue<PopMHpoBaHHoro COCT05IHID:I KOHCTp)'K:U:HH H<l>C rrpH }lliH3MliqecKHx B03}leHCTBH5IX, 3KBli­

BaJieHTHblX celiCMHqecKOMy . .IJ:aHHa5I MeTO}lMKa 6:orna p a3pa6oTaHa H HCIIOJib3yeTC5I B HaCT05Im;ee 

BpeM5I B [{HMM CK HM. B.A. K yqepeHKO. OcHOBH:ore ee rrorro)l(eHID:I H3JIO)l(eHI>I B pa6ornx [ 6-10]. 

3.2.1 Cunosoe o6opy)J,oBauue u H3MepuTeJibHhie npu6opb1 

.IJ:II5I rrpoBe.n;eHID:I .UHHaM~ecKHx HCIIbITaHHH H<l>C B HMM 3M HMY MrCY 6brna 3arrpoeKTHpo­

BaHa li li3rOTOBJieHa ycTaHOBKa }lJI5I KperrrreHIDI cpparMeHTOB cpaca.n;HOH CHCTeMbI, a TaK)l(e liCIIOJib30-

B3Hbl crre:u:Harr:oHoe .UHHaMJiqecKoe o6opy.n;oBaHHe H H3MepHTerr:oH:oie rrpH6opbr. 

Mcrr:oITaTerr:oHbIH cTeH.n; BKJllOqarr B ce65I crre.uyrom:He 3rreMeHT:o1: 

- MeTaJIJIHqecIGIH CTeH}l }lJI5I KperrrreHIDI Hecym:eli IIO}lKOHCTpYKIJ.lili H<l>C li o6ITH:U:OBKH (pH-

CyttOK 3.1); 

- rro.n;KaTHyro orropy MapKH CRA-4 (rpy3orro.n;'beMHocT:oIO 60KH) (pHcyttoK 3.2); 

- .UHHaM~ecKHe rn.upo:o:HJ1HH.Upb1 MapKH MTS (pHCYHKH 3.3 - 3.5), rrpe.n;Ha3HaqeHHI>Ie .UAA co-

3.n;aHIDI }lHHaM~eCKOro B03,UeHCTBID:I c pa3rrliqHbIM ycKopemt:eM Ha K3)1(,UOM 3TaIIe Harpy)l(eHH5I OT 

0.2 M/c2 
}lO 4 M/ c2 C qacTOTOH OT 1 }lO 50 I':o:, aMIIJIHTy}la rrepeMem;eHHH OT ±50 .UO ±250 MM; M3KCH­

MaJibHOe yc1mHe rrpH .UHHaMJiqecKoM B03.n;elicTB1n1 - ±800 KH. K oHTporr:o rrepeMem:emrn IIITOKa ocy­

m:ecTBJI5IJIC5I c rroMom::oio .n;aTqHKa rrepeMem;eHID:I THrra L VDT. Crre.uyeT OTMeTHTI>, qTo B HaCT05III1ee 

T eXHH'l<XKlfH OT'leTTeMe: <0KcrrepHMelIT'clJlbHble HCCI1e,aosaHID1no01.tc::t1Ke cei1-
CMOCTOi1KOCTH HaB<XHOH cpa.:a.tl}{OH CHC1eMLI «PEBEHTAJI» c PaJmf'IHf,IM}! BH­

)la.MH 06JT11UO~)K>) 32 



cl>fEOY BO «Hau110Ham.H1>1i111ccne.nosaTeJThCKHH MocKOBCKHH rocynapcrne~1J;t crpo11TeJihHhIH yH11Bepc11Tern 
«Ha)"IHO-Hccne.n:osaTeJibCKHH HHCTl1T)'T 3KCnepmrnHTaJihHOH MexaHHKH» (HHH 3M) 

BpeMSI B eBporreliCKHX MCCrre.n:oBaTeJibCKHX neHTpax .IJ:MHaMlftieCKHe rM.n:pon1rnMH.IJ:pbI H3XO.IJ:SIT IIIlipO­

KOe rrpHMeHeHHe rrpH rrpoBe.n:eHHH .ZJ:MHaMJflieCKHX MCIIbITaHHH KaK OT.D:eJII:.HbIX cj:>parMeHTOB KOH­

C'rpyKnHH, TaK H Mo.n:erreli 3.D:aHMSI (pHC)'HOK 3.6, 3.7); 

2 CTarrbHbIX yrropa (6:r:.1Ka), He CBSI33HHbIX c CHJIOBOH paMOH H o6ecrretJMBaIOmMx rrepe.n:atiy 

.ZJ:HHaMHtJeCKOH Harpy3KH OT rn.n:ponHrrHH.n:poB Ha MeTaJIJIHtJeCKHH CTeH.n: (pHC)'HOK 3.8); 

H3MepHTeJIDHYJO arrrraparypy: 

• aKcenepoMeTpbI o.n:Ho- H rpexocHoie cj:>HpMbI PCB, II03BomnomHe orrpe.n:errHTb BeJIHtJHHY 

ycKopemfH C tiaCTOTOH C'beMa .IJ:3HHbIX .IJ:O 4000 rn (pHC)'HOK 3.9); 

• KOMrrrreKc o6opy.n:oBaHHSI NI PXIe-1082 c MO.IJ:YJI5IMH N I PXI-4496 (.D:JI5I perncrpanmr 

.IJ:aHHLIX aKcerrepoMeTpoB) HNI PXIE-4330 (.ZJ:JI5I pernCTpanHH H 3arrHcM .n:aHHbIX c TeH3o­

pe3HCTopoB) - CM. pHC)'HOK 3.10; 

• nHcppoBOH KOH'rpOJIJiep MTS Flex Test 60 Digital Controller (pHC)'HOK 3.11 ), rrpe,Z:{Ha-

3HatieHHbIH .D:JI5l yrrpaBJieHHSI .ZJ:HHaMH'CJeCKIIMH rn.n:ponHJIHH.D:paMH c B03MO)l(H0CTblO KOH­

'fPOJI5l H H3MeHeHH5l rrapaMerpoB HX pa60TbI B rrponecce rrpoBe.n:eHH5l HCIIbITaHHH. 

Ha pHCYHKaX 3.9 6 H 3.12 IIOKa3aHbI MeCTa KperrrreHH5l aKcerrepoMerpoB K :.meMeHTaM KapKaca 

H o6JIMnOBKH. 

Cne.n:yeT o6paTHTb BHHMaHHe Ha TO, qTo aHaJIOrHtJHDie CTeH.ZJ:bI .D:JI5I HCIIblTaHHH cj:>aca.n:HoIX CH­

CTeM HcrroJID3YJOTCSI Bo MHOrHX Hccne.n:oBaTeJIDCKHX neHTpax EBporr11 H crpattax CHr. Ha pHC)'HKax 

3 .13' 3 .14 IIOKa33HbI HCIIbITaTeJibHbie CTeH.IJ:bI .D:JI5I Hccrre.n:oBaHHM H <l>C, HCIIOJio3yeMbie B HaytiHO­

HCCJie.n:OBaTeJII:.CKOM nettrpe cpHpMbI «Fischer» H BAO «Ka3HHI1CA». B U:HHI1CK Hi\1. B.A. Kytie­

peHKO HCIIOJib3YeTCSI .D:Ba THIIa BH6porrrraTcj:>opM: O.ZJ:HOKOMIIOHeHTHaSI BH6porrnaTcj:>OpMa BbIIIYCKa 

2007 r . H .IJ:ByxKOMIIOHeHTHaSI BH6porrnaTcj:>OpMa MaSITHHKOBOro THIIa, pa3pa60TaHHaSI rrpocj:>. 

A.M. Kyp3aHOBbTh1 rrpH ytiaCTHH asrnpa ttacToSimero oTqeTa (pHC)'HOK 3.15). 

l13M. JfaCT Q.!l.OK)'M. Do.D.n. .[I.am 

T cXH.H'iecK11i101"1CTTeMe: «'1KcneplfMem11.m,11i,1e H<:~~e1101Jru-t 1ui no ouettKe cdi­
CMOCIOi1KOcm HaBCCHOM cj>aca.D.HOM CH1,,1.CMJ,i «PEBEHTAJI» c PaJJlH'iHJ,IMH BH­

.uaMH 06J111J..10BOK>) 

JIHCT 
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C <DfEOY BO «HaunoHanhlibIH nccne.QoBarenhcKHii MocKOBCKHH rocy.QapcrneHHbIH crpoHTeJlhHbIH YHHBepcnTern 
«HayqHO-HCCJJe.QOBaTeJlhCKHH HHCTHTYT 3KCnepHMeHTaJJhHOH MexaH.HKH» (HJ111 3M) 

l13M. JlHCT 

57.1 
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PHCJ'HOK 3. 1 06~11li BH.U 11crrI>ITaTeJThHOro cTeH.ua .UJUI H<l>C 

2.nOK)'M. Oonn. }lara 

Tex H11YecKJ.ili OT'ler TeMe: «3KcnepKMeHra.IThHb1e 11c.:Jte.noBaHHS1 no ouc111<:e cell:­
cM0croi1KOcrn HitBeCHOH ¢ acammif CHCTeMbl «PEBEHTAJI» c pa3.IIH'llib!MH BH­

ii.a~rn 06JTHUOliOK» 

JlHCT 

34 



C <l>fEOY BO «H auHOHaJibHbIH HCCJieJJ;oBaTeJihCKlifH MocKOBCKlifH r ocyAapcTBeHHhril: CTpOHTeJibHhIH yttli!BepcHTeT» 

«HayqHO-lifCCJieJJ;OBaTeJibCKlifH lifHCTlifTYT 3KCnepHMeHraJibHOH Mexamnm» (HJ1l1 3M) 

3 .2 KoHCTIJ)'KI{IDI IIO.llKaTHbIX orrop 

Q.!(OKyM. f1o.un. JJ:ara 

TeJUU1YccKIIB OT'ierTe11.1e: «3KcuepHMeHTdilbHbJe 11ccne!lOBaHHl! no oueHKe ceH:­
C"'!ocroi1KOcrH HaBCCHOH cpaca.!lHOH CHCreMM «PEBEHTAJI» c PUJJJH'IHl-TM1" BH­

.ua.MH 0 6ffilUOBOK>1 35 



C <l>fEOY BO «Ham1omt1IhHhii111ccne.uoBaTeJibcKIDI: M ocKoBcI<Hii rocy.uapcrneHHhrM: CTJ'OHTeJibHhIH )'HHBepc11rer» 
«Ha)"iHO-HCCJie)lOBaTeJibCKHH HHCTHT)'T 3KCrrepHMeHTaJibHOH MexaHHKH» (HID! 3M) 

Y!3M. JlHCT 

PHC)'HOK 3.3 06m;Hif BH.IJ: rn.n:poIUimrn.n:poB 

TeXHM'!ecKllil OT'leT 1eMe: «3KcnepHMeHTIUTbH1>1e HCCJJeJlOBaillUI no ouettKe ceM­
c.Mocroi1KOCTH HaSC\:HOli <tiaQlJ(HOli CHCTeMbl «PEBEHTAJl» c PWJIH'iHbTMl! BH­

.Q<UVIH 06mtUOBOK>1 

JlHCT 
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<l>fEOY BO <<Hauuom1.ilbHbiil uccne.n:oaaTeJJbCKHH MocKOBCKHH rocy.n:apcrncHHl>lH CTpome.m;Hb1H yirneepCHrern 

11:31\A'. JlHCT 

«Hay•rno-uccne.n:oaarenbCKHH HHCl'l-ITYT 3KCrrep11MeHTanbHOH MexaH11Km> (HHI1 3M) 

PHC)'HOK 3.4 Pacrrono)l(eH11e rH.Apou:Mmrn,ApOB OTHOCMTenbHO cTeH,Aa 

~.llO "-"YM. Do.nn. .IJ:ara 

T <!.XHR'le.::Klfii OT'!er TeMe: <<'3Kc1tep1-1MeH1 aJJMfble 11lulc.l\0BaHHJI no ouc::11~e cett­
CM•x.-rott~•"-"TII HallQ.,Hoi! cl>a.:.1.!U1oi! CHCI<~Mbl «PEBEHT AJI» c pcl.lJilf'Il{J,Jrn s11-

.11a"1H 06Jr11.Uu!l()K» 

JlHCT 
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<l>fEOY BO <<liau1-10Hai1hHhrH 1-1crne.l{OBaTeJThCKHH MocKOBCKHH rocy.l{apcrneHHhIH cTpo1nenhHh1H: y1urnepc1ner» 

H1M'. Jiucr 

<<liayqHO-Hccne.uonarenhCKHH HHCH! ryr 3KCrrepHMeH ranhHOH MexaHHKli» (HHH 3M) 

2.IIO"-YM· I10.1m. L(ara 

T ex HHY.eciolli OT'!er TeMe: <l3Kcn<:pHMc::tt 1a.rlbHb1e 11cC11eAo.Jb<tlif!l! no OlleH1<e cei:i­

CM<•1.-roi1k<-...'TI! HllBO:HO'f <l.><11::.J,,\}lni;! CHCT~"fhl <<l'EBEHTAJl» c p dl!IWnJT,TMH BH­

).(aM}I OOmll.l<l~'I<" 

Jfacr 
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<l>fEOY BO <<HaruroHaJibHbIH 11crne.n:oBaTeJThCKMH MocKOBCKHH rocy.n:apcTBeHHbIH CTJJOHTeJibHbIH yH11seprnrern 
«HayqHO-HCCile.n:osarenbCKMH HHCTHTYT 3KCnep1-1MeHTa.1bHOH MexaHHKH» (Hlll1 3M) 

P HC)'HOK 3.6 IlpHMeHemre rn.upaBJrnqecKHX rn.upOU:HJIHH.UpOB rrpH rrpOBe,UeHHH HCIIbITfilIHM 

B eBpon ei1cKHX HCCJie,UOBaTeJJbCKHX u;eHTPaX 

JIM.CT 2.!IOKYM. Ilo.IUI. .[(aTa 

TexHH4eCKHH OT'leTTeMe: <''3Kcnep«MeHTaiThHhie 11.ccne11os.wHll no oueHKc cdi­
CMO""!ol11>0 CTI1 HaB.XHOH qia.:tt,Il,1-ll'H CHCICMbl <<l'EBEI-IT AJl» c pJ3JIWIHbll\ffi BH­

t1aMH 06.nmtOBOK>) 

JlHCT 
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<I>fEOY BO «H auHOHfulbHbIJ:i 1-1ccrre.n.0BaTeJ1bcIG1ti MocKOBCKHH r ocy.I1apcTBeHHb1H crpoirrem.HbIH ymrnepc1nern 
«flayqHO-HCCne.n.osarenbCKHH HHCTHTYT 3KCrrepHMeHTaJibHOH MexaHHKH» (HHM 3M) 

PHCYJIOK 3.7 IIp11Mettem1e rn).l;paB1rnqecKHx rn).l;pou11111rn).l;poB npH: np0Be).l;ett1111 H:CilhITaHHH 

B eBporreikKHX HCCJie).l;OBaTeJibCKHX uettrpax 

J1'.lM. Jhrcr QJIOt..YM. Do.an. JJ:ara 

T t"Xtlli'leCK>lli OT'!er reMe: <l3KCJl<:pHMeHTaJTbHb1e HCCJlc!luD<1HID! no oueHi-.e cdi­
CM0c1011:K,,crn HaBO:HOH q1aCd,il)ioi1 CHCTCll.{bl «PEBEHT All» c pd3.llli'!Hb!M<I BH­

MMH o6mmoBOt<» 

Jfacr 
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<l>fl>OY BO <<HauHOHaJJbHbIH HCCJie.n;oaar eJibCKHH M ocKOBCKIDi rocyt1apcrneum rH crpoHTenbHbIH ym1sepc1nern 
<<HayqHO-HCCne.llOBarenbCKH:H HHCT11ryr 3KCnepHMeHTanhHOH MeXaHH:KJ!» (HHM 3M) 

PHCYHOK 3.8 YrropbI ,Umr ,llHHaMHqecKMX rn,UpO~HnHH,UpoB 

.Vh M. JlHcr '2.1101>.)'M. DoilII. ,Uara 

Te>..liHLJ.eCKMH OT'!er Te11.1e: <<3Kcnep1-1Mc:trreJJbHble 11cC11e.UvB<U-111~ no ouc:MKe ceii­
c11.1,,cw '1Kocrn Ha ROCHO~ <t>a~1'1 '1: CHCIC"lhl «PEBEHT AJl» c PJ3J1Wn!bTM Tol Blol­

,IJ,a,"IH 06rnmoa..1K» 

Jfacr 
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M3M. 

<Dr.DOY BO <<Hau110Ha.JThH&1i111ccne,11;0BaTeJII>CIU1H M ocKOBCKHH rocy,11;apcrneHHbIH cTpo1ueJ!hHhIH y1rnsep c11rern 

JlHCT 

<<liay"!HO-HCCJle.noBa1enbCKHH HHCHI ryT 3KcrrepHMeH 1aJibHOH MexaHHKH» (HinI 3M) 

PHcyirnK 3.9 AKcenepoMerpbI O.UHO- TpexocHbIH qmpMbI PCB (a) 
H cpparMeHT HX ycTaHOBKH Ha KOHCTpYKI.JJiIO H<l>C (6) 

QJ:lOK)IM. Ilo,un. .[{ara 

TextIB'l«KHH OT'Ier 1e".ie: <0Kcn.:p11Mett1anhHhle HCCJ!®l.llldH.HJI no ouetthe ccii­
CM•"C"!Oi:fl«"-'TH Ha!K,'\:HO!i 1•aC<l,llH<'H CHClc""hl «PEBEHTAJI» c pa;.illNHbTM>! BH­

J:(aJIAll 06Jnl.Ul.lBl.ll<» 

JlHCT 
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<I:>fEOY BO <<l-IaurroHaJihHhIH rrccrre)lOBaTeJibCKHH M ocKOBCKHH rocy.llapcrneHHhIH CTpo11reJihHhIH ymrnepc11rern 
«Ha)"IHO-HCCJie)lOBaTeJihCKHH HHCTMryr 3KcrrepHMeHfaJibHOH MexaHl1!GI» (HHH 3M) 

Pttc)'HOK 3.10 KoMTIJieKc o6opy,n:oBamrn NI PXIe-1082 c Mo,n:yrurMH NI PXI-4496 
(.n:mr perncTpaQHH ,n:aHHbIX aKcenepoMeTpoB) HNI PXIe-4330 

H3M. JlHCT 

(.nmr perncrpaQHH H 3aITHCH ,n:aHH:bIX c TeH3ope3HCTOpOB) 

Pttc)'HOK 3.11 l(mppoBott KOHTpOJrnep MTS FlexTest 60 Digital Controller 

2.llOKyM. I1o)ln. ,[(aTa 

T e-cttH'ICCKHH OT'ler re"'!e: <<:lKcn epl11'1CHTaJlbH&te HCCJJe) \OsaHHll n o o ueHKe cei1-

c>..1C1CTOHkOcrn liaB.XHOH <Paca.rnioi:i CHCTC"'!bl «PEBEHTAJ1» c p a3inf'IHbT"'!H BH­

)l;a>vfH 0 6.rllill.OBOK» 

Jhtcr 
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<I>fEOY BO «l fa11110HanbHbIH 11cc11el\OBaTeJfbcKHH M ocKOBCKHH rocy,uap cTBeHHDIH crpmrrerrbtthlH: yH11Bep cHr ern 

<<l-Iay'IHO-HCCJie)lOBaTeJibCKHH HHCTHTYT 3KCIIepHMeHTaJlbHOH MexaHHKJf» (HHH 3M) 

P11cyttoK 3. 12 YqacTOK KperrneHIDI aKcenepoMerpa K HarrpaBrunoruei:L 

PucyHOK 3 .13 06IUMH BHJ( ucnbITarem,ttoro creHJ(a rorn J(MHaMifqecKHX Mccne.n;oBaHMM KOHCTPYKUMH H <l>C 
(crrnMOK CJ(eJiaH OJ(HMM M3 ain opoB oT'!ern Bo Bpewr nocemeHMS! HHU qmpMbI «Fischer) 

2.!IOK)'M. flo.un. }J;aTa 

Te~HWiO;.KHH OT'!er 1.:Nfe: <l31<ct1ep11M.:H:1am.Hble HCCll<::.IWBiUillil no ou.:H1>¢ ccH­
CMl'l\:I•'~'"'rn HaBc!\.HOlf <Pa~'{Hnif CHCl<::Mhl <<PEBEHT All» c p a.l!!WIHbThUI BH­

,!lal\ffi o6mruuR•JK» 

JIHCT 
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H 3M. 

rEOY BO <<Haruwmulb HbJJ;i HCCilC,U:OBaTCJlbCl<HJ;i M o cKOBCKHR roc y .a:ap c rae HHbIR cr p OIITCJlhHblH ymrnepc1nern 

<iliayqHO- HCCJlC.ll:OBaTCJlbCKHJ;i HHC1HTyT 3 KCIICp HMCHTaJJhHOH Mex aHHKH» (HMM 3M) 

.JlHCT 2.llO"-YM· Ilo.un. ,Uara 

Te:umYcCKMH OTYeT TcMe: <<3Kcnep1-1MelfraJJbHble HCC11e.1lullllii11J1 no ouettk.e cd i­
cM.x-roi:lkuCTH HaJJCCHn if qia.:a.t\H<'H cm:;reMl>I «PEBEHTAJ1» c p a3JTH'!Hhf"tlf BH­

.ll,ru\rn 06mmoao1<» 

JfaCT 

45 



<l>fEOY BO <<liau1mttarrbHbIH 11ccne.0:0BaTeJJbcKHH M ocKOBCKMH rocy.o:apcrneHHbI H crp oHTe!IbHbIH J'HHBeprnrer» 

<<liayqHO-HCCJie,UOBaTeJJbCKHH HHCTH r yr 3KCIIepHMCH1aJlbHOH Mex aHHKH» (Hl1113M) 

l1'3M. .JlHCT 'QJlOK)'M. Ilo.rm. .[(aTa 

Te.'<HWie<..Kl-IM OT'ler 1e..,e: <l3Kcnep1-111.1etnaJTbHble HCCil<=!\OBaHHll no OUc:HKe cd i­
CM<"'CT<)MK"'-'TH Hall<!\,HOH <i>aca,;J.H<'H CHCTC.\4l.I «PEBEHTAJI» c p a...JGl'llllJMH BH­

A<\MH 00111ll0&lk •1 

JlHCT 

46 



<DfEOY BO <<HauwommhHhIH m::cne.n;oBaTeJThCKHH MocKOBCKHH rocy.n:apcrneHHhIH crpoITTenhHhIH YHHBepcwTern 

.lli!CT 

«Hay1-rno-wccne.n:osa1eJihCKHH HHCT11T)'T 3KCrrep11MeiilaTibHOH MexaHl1Kl1» (HMM 3M) 

QJWK)'M. ITo.!In. ,[(am 

TevrnYe<1<11i1 OT'ler1elvfe: <l3Kc11ep11M.:H1aJJbHble 11ccm:.!IO!ldJ-l11si no oucHKe ce.H­
C"locroi11<ocrn lHlBeCHOH ¢aca.IrHOH CHCTeMbl <<PEBEHTAJ1» c paJJlH'ffihJll,£11 BH­

,D,aM11 06mu10BOK» 

JlHCT 

47 



C <llfEOY BO <<Hau110HarrbHhIM 11ccrre.n;oBaTeJibCKHH MocKOBCKHH rocy.n.apcrneHHhIH CTpo11TeJihHhIH ytt11sepCHrern 
<<HayqHO-HCCne.n;osaTeJibCKHH HHCfl1TYT 3KCrrepHMeHT3JlbHOH MexaHHKH» (Hlllif 3M) 

3.2.2. IlporpaMMa u: MeTO)J.U:Ka )1.U:HaMu:qecKU:X U:CllbITaHU:H 

3KBHBaJieHTHOe ceHCMHqeCKOe B03}leHCTBHe MO}lenHpOBaJIOCh ropH30HTaJihHhlMH CHHYCOH­

}laJihHhIMH KOJie6aHIDIMH nrraTCpopMhl c ycTaHOBJieHHhIM cpparMeHTOM cpaca}lHOH CHCTeMbI, KOTOphie 

B036y~anMCh nepeMemeHHeM c 3a}laHHOH qacTOTOH H aMIIJIMTY}lOH IIITOKOB I'H}lpOU:HJIHH}lpOB, 

)KeCTKO 3aKpenrreHHhIX K KOHCTPYKU:HM cTeH}la. YnpaBrreHMe r11.zwou;MITMH}lpOM ocymecTBIDIJIOCh 

npH noMOIUH U:Hcpposoro KOHTporrrrepa MTS Flex T est c B03MO)!{HOCThFO KOHJ'POIDI H H3MeHemur 

rrapaMeTpOB pa6oThl B rrpou:ecce rrpoBe}lemur pa6oT. 

YpoBeHh JlHHaMH<IecKoro B03}leifcTBIDI 3a}lasanc5I B coorneTCTBHH c IlporpaMMOH HCnh1rnm1H: 

H BKJifOqa.J"I B ce651 CJie}lymm11e :narrhI c Be1111q11HaMH ycKopeHHH, rrpHBe}leHHhIMH HIDKe. 

1. YCKopeHHe a1 = 1,0 M/ c 2. 

2. YcKopem:re a2 = 2,0 M/ c
2
. 

3. YcKopeHHe a3 = 4 ,0 Mlc2
. 

Ha Ka)K}lOM 3Tane HCilhITaHHH qacTOTHhIH cneKrp B03}1eHCTBHH M3MeH51JIC51 B HHTepBa.rre OT 1 }10 

20 ru:. KpoMe 3TOro, }1IDI B03M0)KHOCTJ:I OIJ;eHKJ:I IIOBe}1eHIDI KOHCTpYKIJ:HH B 30He pe30HaHCa Ha Ka)K­

.[(OM H3 3-x 3TaIIOB Harp~eHIDI 6brnH npoBe.n;eHhI YKOpo<IeHHhie MCTihITaHIDI B MHTepBane q acTOT OT 

2,5 }10 6 ru: C IllarOM M3MeHeHIDI qaCTOTIIOro CIIeKTpa q ep e3 0 ,5 ru:. ,[(rrHTeJihHOCTh HCTibITaHIDI Ha 

YKOpo<IeHHhIX 3Tanax HCIIbITaHIDI Ha Ka~oM Illare Harp~eHIDI 6brna YBeJIJ:I<IeHa }lO 40- 50 c. 

BerrHqHHa BH6poycKopeHJ:151 Ha OCHOBe HCilOJih30BaHH51 nporpaMMHOro KOMIIJieKCa rrep ecqHThl­

BaJiaCh B BeJIHqJ:IHY BH6ponepeMeru;eHIDI J:I 3a}laBaJiaCb rH}1pOU:J:IJIHH,D;paM B Ka<IeCTBe BX0}1HOro B03-

}leHCTB115.! ( rnrna.rra). KoHTpOJih 3a}laBaeMoro BH6poycKopeHH51 ocymeCTBJ151JIC51 c ITOMOil.J;hlO }1aHH­

KOB nepeMeru;eHMH, 51BIDIIOrn;HXC51 KOHTpOJibHbIMH 3JieMeHTaMH r H,n:pOU:HJIHH,U:pOB. 

I1CilhITaHH51 IIpOB0}1HJIHCh B COOTBeTCTBHH C rpe60BaHIDIMH rOCT 30630.0.0-99 (3 ) H rOCT 

30630.1.2 - 99 [ 4). HcrrhITaHIDI rrp0Bo,u:111111ch B pe11G1Me YBen H<IeHH51 qacTOThI BHelllHero B03,n:eif­

CTBIDI CTyrreH51Ml1 TIO 1 ru:, npH 3TOM Ha Ka)K)l.OH qaCTOTe Orpa6aThIBaJIOCh He MeHee, <IeM ITO 200 

U:HKJIOB KOJie6aHHH. 

Ha 3JieMeHTax cTeH)J.a H H<DC y c rnHaBJIHBaJIHCh aKce11epoMeTph1 )J.JI5I orrpe.JJ.en eHH5I ycKopeHHH 

B opToroHa.rrhHhIX HanpaBJieHIDIX. AKcerrepoMeTphI ycrnHaBJIJ:IBaJIHCh Ha 3JieMeHrnx cTeH}la H o6rrH­

u;oBKH Ha BhICOTaX 800 - 4200 MM. 

KperrrreH1:1e aKcerrepoMeTpoB K 3JieMeHTaM KOHCTPYKU:HH H<DC ocymecTBJI51JIOCh s coorner­

CTBHH c Tpe6osaHH51MH rOCT HCO 5348-2002 [5) c ITOMOil.J;hlO )KeCTKHX yro JIKOBhIX yrropos H Ha 

crreu11anhHbIB BOCK. IlpH 3TOM COe)J.HHHTeJihHhie rrpOBO)J.a (Bo H36 e)KaHHe TpH603JieKTpH<IeCKOro 3 cp­

cpeKTa) KpeIIHJIJ:ICh K CTeH}1y c IIOMOIUh10 KJieeBOH JieHThl c IllarOM 500- 800 MM. 

l13M. 

T exH11'-lecKffil OT'!eT le"le: <<'3Kc11ep11Memw1hllhle 11c01eu0B.lliIDI no ouem.e cdi ­
C"10ClOiiKoCTI£ HaJleCl10H .pacwm0i:i c11crervn.1 <<l'EBEHTAJI» c p alJIJ.f'!Hb!M>! B>!­

)1.a.>.ffi Ofurni \ \lB\lK» 

Jl11CT 
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<I>fEOY BO <iliau110Ha..ThHbIH 11ccne~oBaTe.iThCKHH MocKOBCKHH rocy.QapcrneHHbIH cTpo1nenbHDlH ytt11sep c11rern 

<ilia)"iHO-HCCJIC~OBa reJibCKMH 11HCTl1IYT 3KcnepHMCHTanbHOH MeXaHHKH» (HI1YI 3M) 
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PHCyHOK 3.16 CxeMa pacrrono)KeHIDI aKcenepoMeTpoB Ha cTeH,ne H 3JieMeHTaX H<I:>C 
(BH,D;hI o6mn..i:oBOK no rpaIDIM CTett.na) 

.H3M. llilcr 2.!lO"YM· Ilo.!III. ,D;ara 

T t:.\HHY.ecKH.H OT'!er TeMe: <13J<CJiep"MettuUJhHhTe HCC11t:.U.o.Jllllil1U1 no OUt:HKe c ei1-

CM1><:10J:ihocrn Habe<-H<'H <J?a.;a,;:o-i0i:i CHCieMhl «PEBEHTAJI» c p dl!lHY.1ll-TMH BH­

.!laMH o6mruuooK» 

JlHCT 
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c i<l>rEOY BO <<HauHoHanbHbIH Hcrne.n;oaaTeJibcKHH M ocKoBcKHii rocy;\apcrneHHbIH cTpmneJThHbIH yRHBepcmern 

«l fayqHO-HCCJie.n;oaaTeJibCKHH HHCTHtyT 3KCIIepHMeHHU!bHOH MeXaHHKH» (HHI1 3 M) 
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PHC)'HOK 3. 17 CxeMa paccTaHOBKH aKcenepoMerpoB B rrnocKocTH cTett.n;a 
(CM. pHC)'HOK 3. 16) 

T e.Uill'le1..Kl1H OT'leT 1eMe: <f31<cnepHMt:HTarrLHblC H1...:.ile'IOBill!l{ll no OUt:Hl\e CeH-
flH CT 

CM,x,-roi:iMX.'TII HUS.."'\,H<)i:i q>a\:d,il;lll'<t CHC'Ie'-lbl <<PEBEHT An» c p a.J.j ll{Ljffi,T1'fl! BH-
50 

l13M. JfuCT N~.llOKyM. Ilom. ,L(aTa .11aMH 06m1110001<n 



c <l>I'EOY BO <<HauHOHMbHbIH Hccrre.noBaTeJibcK11H M ocKoBcKHli rocy.11apcrneHHb1H: c1po1neJibHbIH ymrnepcHTeT» 
<<HayqHO-HCCJle.nosarenbCKHH 11HCIJ1T)'T 3KCrrep11MeHTanbHOW MexaHttKH» (HMM 3M) 
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PHC)'HOK 3.18 CxeMa paccTaHOBKH aKcenepoMerpoB B rrnocKoCTH cTeH.na 
(CM pHCyHOK 3 .16) 

Te~Htt'i<XKl-IM OT'!er TeMe: <'3KcnepH"'1eITTaJJ'hlfble H~.::Jle.!IOBili! Hll no OU<:HKe Cett- JlttCT 
~ 

CMCIC!t)i:ih,>CTII Ha B.:l.HOH <!iacai:lHO'f CHCie>.fhI <<PEBEHT AJl» c pd.llTH'IHbJ>.111 BH-
51 

H3M. JfucT IN°QJlOh.')'M. TIOiUJ. ,[lam ,llaMH 06J111ll0BOK>l 



C <DfEOY BO <<HauHOHMbHbIH Hccne.n:oBaTeJibcKf!tl MocKOBCKHH rocy.n:apcrneHHhIH c-rpoHTeJibHhIH ymrnepcHTern 
<<HayqHO-HCCJie.n:osaTeJibCKHH HHCrnryT 3KCrrepHMeH raJibHOH MexaHHKJI» (HI1I13M) 

3.3. Pe3yJihTaThI }J.HHaMttqecKHX HCIIhlTautt:ii H<l>C H HX auaJIH3 

DbIIlO rrpoBe)leHO 5 cepHi1 (3TaIIOB) HCIIbITaHHH cpaca.n:ttoi1 CHCTeMbI c yqeTOM H3MeHeHIDI qacTOT­

Horo crreKTpa B 30He pe3ottaHca H pa3pyrnettrnr o.n:ttoH: H3 rro)lCHCTeM H<DC. Ha KalK,lJ;oH: 3a)laHHOH 

qacTOTe B03)leHCTBlliI B y:Ka3aHHhIX Ha pHC)'HKax 3.16-3.18 TQqKax CTeH.n:a orrpe.n:eIDIJIHCb BeJmqHHbI 

BH6porrepeMeil!eHHH H yCKopeHHH. Pe3yJihTaTbI H3MepeHHH y:Ka3aHHhIX BeJmqHH rrpH BXO)lHhIX ycKO­

peHIDIX, cooTBeTCTB)'IOil!HX 7-9- 6arrnaM, rrpHBe.n:eHbI B IIpttrroiKeHHH 2. 

Crre.n:yer 06par11n BH11MaHHe, qTo or.n:enT:.Hhie pe3yn1>TaThI, rrpHBe.n:eHH1>1e B ra6mru:ax ycKopeH11H: 

11 rrepeMeil!eH11H, 3acpHKC11poBaHbI K3K Ill1KOBhie (B OT)leJibHbIX CJI)"I35IX 3Tl1 pe3yJihTaThI npeBblllialOT 

cpe.n:HHe ra6n11qHI.1e 3HaqeHrnr 6onee, qeM B 10 pa3). YKa33HHOe CB5I3aHo co crre.n:yIOil!HM. IIpH 11C­

IlhITamrnx cpaca,n:HhIX KOHCTpy:KU:HH pern:cTp3U:l15I rrapaMeTpOB ycKopeHHH rrpOH3BO)lHTC5I rrpH qa­

CTOTe )lHCKpeT1133U:Hl1 113MepHTeJibHOH CHCTeMhI paBHOH 1 ru:. TaKHM o6pa30M, y,n:aerC5I 3aqmKCHpO­

BaTb IIHKOBhie 3HaqeHH51 3MIIJIHTY.D: ycKopeH11H KOrre6armi1 :rneMeHTOB cpaca,n:HOH Cl1CTeMbI. IIpH 3TOM 

cne.n:yeT )"IHThIBaTb, qTo IIpH KOJie6aHH5IX <l_)aca.n:a BO BpeM5I HCIIhITaHHH rrpoHCXO)l5IT MHOiKeCTBeH­

Hhi e coy.n:apeHIDI o6JIHU:OBOqHhIX naHerreii B MeCTax 11X KperrrreHIDI (3a cqfa Bbipa6oTKH 3a30pOB, 

HaJI11qlliI no,n:aTJIHBOCTei1 B Mecrax coe,n:HHeHIDI, yrrpyrHx rrporH60B Kperre)l{HbIX CHCTeM 11 T.,n:.). 3a 

cqer BhICOKOH qacTOThI ,n:HcKpeTH3aU:HH H 0 TcyrcTB1rn ycpe,n:HeHIDI (r<aK np11IDITO, ttarrp:11Mep, rrpH r11-

r11eHw:recKoM HOpM11pOB3Hl1H - JI11HeHHOe ycpe,n:HeH11e 33 1000 MC) pern:CTpHp)'IOTC51 ITHKOBbie 3Ha­

qeHH5I aMITJI11Ty.n: KOrre6armi1 B MOMeHThI y:K333HHhIX coy.n:apeHHH, KOTOphle Moryr )lOCTHraTh cyme­

CTBeHHhIX BerrHqHH. IIpH 3TOM CTOHT yq11T1>rnan., qTo Ha H,[(C KOHCTpy:Ku:1111, cKopee Bcero, 6y.n:yr 

OKa3hIBaTh BJIH5IHIDI Te KOMITOHeHThI ,n:HHaM11qecKoro B03)leikTBH51, )lJIHTeJihHOCTb I<OTOpbIX p aBHa 

11JIH KpaTtta· rrepHo,n:y co6cTBeHHhIX Korre6amri1 rro,n:BerneHHoro Ha cTeH.n:e 3rreMeHra cpaca,n:Hoi1 c11-

creMhl. T .e. IT05IBJieHHe y:Ka3aHHhIX senHqlIH o6ycrroBrreHo KaK oco6eHHOCThIO caMOH pa6oTbI B116po­

rrnaT<l_)opMhI, TaK 11 H3MepHTeJibHOH anrrapaTypbI, IIOCKOJibKY B rrpou;ecce ee pa60TbI He KOppeKTHpy­

eTC51 rrpoMe)l(yrOK BpeMeHtt H3MepeHIDI. B CB513H c 3TMM 3aBhIIIIeHHhie ra6n11qHhie 3Haqemrn He yq11-

ThIBaJIHCh rrptt o6pa60TKe p e3yJ1bT3TOB 11CI1bITaHHH. 

3.3.1 Mo)J.eJittponautte ce:iicMttqecKoro B03}1.e:iicTBHSI 

HHTeHCHBHOCThIO 7 OaJIJIOB (no IIOJIHOH - 1-20 ru: H yKopoqeHHOH -2,5-6 ru: 
nporpaMMaM HCIIhITaHHH) 

B ra6Jrnu:ax 3 .1 11 3 .2 rrp1rne.n:etthI pe3yrrhTaThI 3aMepoB Ben 11q11H yc11nn:H Ha c r ett.n: OT ,n:HHaMttqe­

CKHx nr.n:po,n:OMKpaTOB 11 rrepeMeil!eH11H pa6oq11x opraHOB rn.n:po,n:OMKpaTOB, )l(eCTKO CB5133HHbIX c 

3JieMeHTaM11 c TeH,n:a. Ha p11cyttKax 3 .19 - 3 .27 rrp11Be)leHhI ceiicMorpaMMhI MaKc11MarrhHhIX aMrrrr11Ty.n: 

rop1130HTaJibHhIX B116porrepeMeil!eH11i1 11 Btt6poycKopeH11H .D:IDI pa3JIHqH1JX rrporpaMM HarpYiKeHH51 

n11cT IN~.noKyM. ITo,un. )lam 

T e\Jlli'icCK!iH o l"'ler 1el\.le: <0Kcrr.:ptt"1<:HiaJibHbie Mcu1e110B<iliHJ1 no ouetii..e ceii­

C"1•'CrnH~vCTII H<Ulc!CHOH tpaca.i:t!ll'H C-RCic:'"fbl <<l'EBEHTAJl» c pa:1mNHT,T1'!R BR­

.D,aMH 06mm 0BUK» 

flHCT 
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C <l>fEOY BO <<liauH:oHarrhHhIH liCCJie.n;oBaTeJihCiillM MocKOBCKHM rocy.n:apcrneHHhIM cTpo1uenhHhIM ymrnepcHTern 
«Ha}"iHO-HCCiie)\OBaTe.TJhCKHM HHCIJ1TY'f 3KCnepHMeHiaJlhHOM Mell.aHHKH» (HHI1 3M) 

(H3MeHemu.r tJaCTOTHOrO cneKTJ)a B HHTepsane OT 1 ,UO 20 l ll H OT 2,5 ,UO 6 f'u:) B HH:>KHHX TQqKax 

cTett.ua B 30He pacnoJIO)l(eHIDI rn.upo.uoMKpaTOB H B MecTax ycTaHOBKH aKcerrepoMeTJ)OB. B IIp11no­

)l(eHHH 2 HaCTO.llIIJ.ero TexHH'IecKoro oTqeTa rrp11se.ueH:r:.1 .uaHH1>1e no pe3yn1>TaTaM H3MepeHHH s116po­

nepeMememlli H s116poycKopeHHH B BepxHHX, cpe.uHHX 11 HIDKHHX TO'IKax CTeH.ua H 3JieMeHTax Hct>C 

rrpH HHTeHCHBHOCTH B03,UdlcTBlli:l OT rH,D,pOU:IiJIHH,D,pOB Ha CTeH.u 7 6annoB ITO nOJlHOH (tiaCTOTHhlH 

cner<Tp OT 1 .uo 20 ru:) H YKOpoqeHHOH (qaCTOTHbIB cneKTP OT 2,5 .uo 6 fu:) nporpaMMaM HCnbITaHHH. 

HoMepa aKcerrepoMeTJ)OB npHH.llThI B cooTBeTCTBHH c HOMepaMH Ha cxeMax pHCYffKOB 3.1 6-3.18. B 

IlpHJIO)l(eHHH 2 (rn6JII1UhI Il.2.1-II.2.4) np1rne.ueHbI pe3yJibTaTbl o6pa6oTKH .UMHaM11qecKHX HCilbITa­

HHH np11 BXO,UHOM ycKopeHHH 1 Ml c2 no ,ZJ,aHHbIM aKcenepoMeTJ)OB, ycTaHOBJieHHbIX Ha CTeH.ue H 3ne­

MeHTaX Hct>C (ceiicMorpaMMbl BH6poycKopeHHR, B116ponepeMemeHHH H BH6poyCHJIHH). 

AHanm pe3yn1>TaTOB .u11ttaMHqecK11x 11crro1Tamlli Hct>C rrp11 B03.D:eHCTBIDIX, cooTBeTCTB)'lOlll,MX 

7 6annaM no lllKane MSK-64, no3BOJ1.lleT OTMer11r1> cne.uyIOmee. 

1. Ilp11 3a,UaHHOM BXO.UHOM .UMHaMHqecKOM B03,Uei.fcTBHI1, COOTBeTCTB)'lOII{eM ycKopeHHIO OCHOBa­

HlUI - 1 M/C2, yCKopemi:e no .uaHHhIM .uaT1HIKOB, ycraHOBJieHHbIX Ha CTeH.ue B HH)l(HeH M BepxHeH 

30Hax Kpennemrn: aKcenepOMerpoB, H3MeH.llJIOCb OT 0,827 (6 ru.) -1,692 (20 ru.) M/c2 (B ypOBHe 

HH3a CTeH,n:a, aKcerrepoMeTp N2 0) .D:O 0,617 (20 ru.) - 4,144 (4 ru:) M/c2 (B ypOBHe Bepxa CTeH,Ua, 

aKcenepoMeTp N2 2). YpoBHH senwurn ycKopeHHH 3neMeHTOB Hct>C npM pa3n11qHbIX sen11q11Hax 

H3MeHeHH.ll qacTOTHOro crreK'lpa rrp11Be,UeH1>1 B IIp11no)l(eH1111 2 - Ta61111u:a II.2.1. 

2. MaKCMMaJihHhlli K03cpqrnu:11eHT ,UIIBaM11qJ-IocT11, orrpe):(e11.lleM11i:f KaK OTHorueHHe seJIH'IHH ycKo­

peHIDI B ypOBHe Bepxa CTeH.ua (11 3neMeHTOB H<l>C) K BeJIMq1rnaM ycKopeHH.ll B ypOBHe HM3a 

CTeH.ua (11 3JieMeHTOB H ct>C) rrp11 .n:11HaMHtJecI<Hx so3.n:ei1:cTBlli1:x c H3MeI-IerrneM qacTOTI-IOro 

crreKTpa OT 1 ,D,O 20 ru (Ta6n11ua 3.3) B 3aBI1CHMOCTI1 OT BH,Ua o6miI.lOBKH COCTaBHJI (BM.Ubl 06-

JIHUOBOK YKa3aHhI B Pa3.n:ene 1): 

• AJIH THna 06m1u.0BKH H3 <J>H6pou;eMeHTHhIX nJIHT Ha CTopoHe A : 

- 8,39 npH qaCTOTe 5 fJ.l; 

• AJIH THna o6JIHU:OBKH HJ HaTypaJILHoro KaMHSI Ha CTopoHe A: 

- 12,21 IIpH qaCTOTe 7 f'u; 

• AJIH THna OOJIHU:OBKH H3 KepaMorpaHHTHhIX nJIHT Ha CTopone C : 

- 5,67 rrpH qaCTOTe 5 f'u; 

• AJIH THna 06m1u;oBKH H3 KJIHHKepnoU: TIJIHTKH Ha CTopoHe C: 

- 13,82 rrp11 qaCTOTe 8 fu; 

H '3M. lli!CT W2.nOK)'M. n o.rm. )l.ara 

T cxHw1.:cKlill Ol'ier TeMe: <13Kcllc!pJ.1Mctn aJlhHhle " ' u 1c::JtOsattHll no OL.lcHK¢ ce.H­

CM'0C1<'l'iK<''CTl! HaBa.HOH cpaca.n:H•'H Cl!CTCM'bl <<l'EBEHTAJl» c palJ1W.!HhlMT1 BH­

Aa'"" 06.nllil,OBOI<» 53 



C <DfEOY BO <<HauliomulbHhIH liccne.r1oaarem.cKHH MocKOBCKliH rocy.L(apcrseHHbIH cTpO!iieJThHhIH yttHBepcmer» 
«H ayqHO-HCcne11oaareJThCKliH HHC l'HTyr 3KCrrep!iMeHTaJTbHOH MexaHlilGI» (HHH 3M) 

B rn61mue 3.4 rrpHBe.ueHhI .uaHH1>1e o .UHHaMHqecKMX xapaKTepMCTHKax cTeH.ua H 3JieMeHTOB 

H<DC rrpH rrpoBe,UeHMH HCIIblTaHHH B tiaCTOTHOM crreK'rpe OT 2,5 .uo 6 r u, T.e. B crreKrpe, 6nm­

KOM K pe30HaHCHOH 30He. 

3. 3cpcpeKT pe30HaHCa faIJI ycTaHOBJieH IIpH qaCTOTe B03,UeHCTBIDI 5 fu. 

4. Ilo pe3ynbTaTaM H3MepeHHH, rrpHBe,UeHHhIX B Ta6m-1uax 3. 1 H 3.2 ycraHOBJieHo, qTQ MaKCH­

MaJihHOe rrepeMer.u:eHMe B 30He ycTaHOBKH rn.upoUHJIHH,UpOB COCTaBIUJO 13,65 MM (rrpH qacTOTe 

1 fu). IlpH 3TOM MaKCHMaJihHOe ycmme Ha CTeH.U OT rH.UpOll,HJIHH.Up OB COCTaBHJIO 16,32 KH 

(rrpM qaCTOTe 1 fu). IJpH 3TOM pacrrpe,UeJieHHM HarpY3Ka Ha TOpueByro IIOBepXHOCTh CTeH,Ua 

pa3MepoM 2,4 x 4,2 = 10,08 M2 cocrnBHJIO 1,62 KH/M2 (162 KrCI M2). 

5. H3MepeHHJI Benwnrn rrepeKOCOB cTeH.ua B BepTHKaJihHOH rrnocKOCTH rroKa3aJIH cne.uyroIUee: 

- rrpH BhICOTe CTeH.ua 4,2 M MaKCHMaJihHOe BepTHKaJihHOe nepeMer.u:eHHe COCTaBHJIO 8,03 MM 

(npH qacTOTe 3 fu). IlpH 3TOM BeJUl:q.HHa rrepeKoca COCTaBHJia: f/L = 8,03/4200 = 1/523, 

(Bemi:"t!MHa rrepeKoca B BepTHKaJibHOH IIJIOCKOCTH He rrpeBhICHJia HOpMHpyeMoe 3Hal£eH.He 

ITO err 20.13330.2011 Harpy3KM H B03,UeHCTBH51. AI<TYaJI.H:mpOBaHHM pe.uaKuIDI CH.HIT 

2.01.07-85*, paBHoe 1/350 (.UJIJI o.uttoro 3Ta)l(a). IlpH YKa'.:laHHOM BepnrKaJihHOM rrepeKoce 

rroBpe)l(.ueHMH 3JieMeHTOB CHCTeMhI H<DC He ycrnHOBJietto. 

6. IlpH 3a.uattttoH: Benwnrne B03.UeHCTBmI, cooTBeTCTBy10r.u:eH: 7 6annaM no llIKane MSK-64, no­

spe)l(.ueHHH B KOHCTPYKI.lm1x H<DC (o6mu.{OBKH, KpOHlllTeH:ttax, ttanpaBJI5IIOl.I.{HX H Hx y3JIOBhIX co­

e;::i:Httemrnx) He ycTattoBnetto. Ce:HcMOCTOMKOCTb KOHCTPYKllHH npH ycKopeHHM, cooTBeTCTByro­

meM 7 6anrraM, o6ecrreqeHa. 

IhM. Jh1cr NQllOKyM. Ilollrr. .D:ara 

Te .. t{H'iC~Kl'1 H OT'IC'T TeMe: <l3K ... 11epH"1<:H l a.llbHhle HCC.fh!/lU"'1HIDI no Ollcii"¢ cei{­
CM(X"TOW"'' CTH Hall<:..Hc'H ¢aC<l.'l,H<t'i CHCTCMbl <<l'EBEHTAJl» c p d.JJ!W!HhTMH l!H­

J13MH OUnHUOBOK» 

Jhicr 
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c <l>fEOY BO <<HauHoHanbHbrn HCCJ1e.11;0BaTeJJbcI<Hj;j Moc1<0BcKIDI rocyl(apcrnettHbl j;j crpoIITeJJbHb1H: yttHBepc1Hern 
<<Hay1rno-wcc.11e.11;0Ba reJlbCKl'!H 11HC !l1T)'T 3KCnepwMe1na.nbHOi1 MexaHttKID> (HHH 3M) 

,l(aHHhle C ntJJ.pOU.HJUIHJJ.pOB - qaCTOTHbIH CIIeKTp OT 1 JJ.O 20 ru.. 

Ta6mn~a 3. 1 

,l(aHHbie c nlJJ.POU.HJIHHJJ.pOB 

qaCTOTa, 
BxoJJ.noe BOJJJ.eii:cTBHe 

rl( .N'!!l rl(.N'!!2 
ru. 

S,MM F,KH S,MM F, KH 
1 13,65 7,28 13,22 9,04 

2 6,65 7,8 1 6,53 6,51 

3 3,47 3,10 3,45 3,24 

4 1,94 3,42 1,88 3,86 
5 1,24 6,03 1,17 6,34 

6 0,80 9,30 0,78 6,25 

7 0,59 3,80 0,55 3,23 

8 0,45 1,72 0,40 2,52 
9 0,34 1,22 0,30 1.84 
10 0,24 1,13 0,20 1,08 

15 0,06 0,81 0,07 1,69 
20 0,01 0,53 0,02 0,63 

,lJ;aHHbie C rHJJ.pOU.HJIHHJJ.pOB - qacT OTHhIH cneKTp OT 2,5 JJ.O 6 ru.. 
Ta6mrua 3.2 

,l(aHHbie c rHJJ.pOU.HJIHHJJ.pOB 

BxoJJ.HOe BOJJJ.eilcTBHe 

qaCTOTa, ru. rl(.NH rl( .N'!!2 

S,MM F,KH S,MM F,I<H 

2,5 4,98 3,12 4,90 2,92 

3 3,47 3,12 3,42 3,26 

3,5 2,55 3,26 2,49 3,56 

4 1,95 3,52 1,89 3,93 

4,5 1,53 4,24 1,48 4,52 

5 1,25 6,42 1,18 6,72 

5,5 1,00 10,72 0,96 9,16 

6 0,82 8,64 0,80 6,05 

T eXHl14c<.:KHH OT'leT TeMe: <13Kcnep"1MCtfl am.HhTe IK.:JlCJl,IJBlliHUI no OllcHi..e cdi- J1ttCT 

CM•X.10'1h(l\..""'rn HaJle...H('IM q,aw,,-woH CHCT.:Mhl <<l'EBEHT AJI» c p<l.iilH'rnl-11"1.j BH-
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c <l>fEOY BO <<l-Iau110HaJlhHblH 11ccne.nosaTeJII.CKl1H Mocr;oacJ<HH rocy.napcTBeHHhIH CTpOJITeJJI.HbIH ym1Bepc1uern 
<<l-IayqHO-HCCJJe,nosareJJbCKHH HHCTl1 ryr 3KCnepHMeHTaJihHOH MexaHHKH» (HHI13M) 

KoJcl>cl>Hu.ueuThI .uuuaMwrnocTH no .uaHHbIM aKceJiepoMeTpoB, 
ycTaHOBJICHHbIX Ha KpOHIIJTeiiHaX B ypoBHe eepxa H mna CTen.ua 

(.UJUI qaCTOTHOro cneKTpa OT 1 ,llO 20 ru.) 
Ta6rrHua 3.3 

qaCTOTa, CTeH.u CTOpoHa C 

ru. T.2/0 T.5/T.3 T.4/T.3 T.5/T.4 T.7/T.3 T.6/T.3 T.7/T.6 

l 1,77 3,28 1,82 1,80 3,64 1,57 2,33 
2 1, 19 1,57 0,66 2,39 1 70 1,06 1,60 
3 2,35 1,60 1,00 1,59 1,84 0,95 1,93 
4 1,74 2,67 1,74 1,54 2,83 1,52 1,86 
5 9,96 3,44 1,33 2,58 3,89 0,69 5,67 
6 1,38 1,98 0,18 11,29 2,41 0,89 2,69 
7 0,75 4,39 4,18 1,05 1,11 0,87 1,28 
8 0,60 - 13,82 1,41 3,20 2,00 1,60 
9 1,95 1,69 1,37 1,24 3 26 1,48 2.21 
10 0,55 0,27 0,57 0,48 1,99 2,17 0,92 
15 0,44 0,91 0,92 0,99 0,96 1,04 0,92 
20 1,17 0 64 0,64 1,00 0 21 0,27 0,78 

Ta6mu~a 3.3 rrpo.noJDKeJIBe 

qaCTOTa, CTopoHa A 

ru. T.9/T.0 T.8/T.O T.9/T.8 T.11/T.0 T.10/T.O T.11/T.10 
1 2,34 1,92 1,22 1,68 1,16 1,45 
2 1,64 2,51 0,65 0 92 0,75 1,23 
3 3,34 2,37 1,41 2,18 1,78 1,22 
4 4,68 2,89 1,62 1,52 1,03 1,48 
5 8,39 5,60 1,50 6,77 3,99 1,70 
6 2,90 4, 16 0,70 0,8 1 0,1 9 4,21 
7 3,52 2,26 1,56 12,21 10,21 1,20 
8 1,79 1,34 1,34 1,67 1,14 1,47 
9 1,90 0,66 2,87 1,28 1,02 1,25 
10 1,79 0,43 4,20 0,41 0,22 1,89 
15 0,58 0,08 6,90 0,17 0,26 0,66 
20 0,45 0,25 1,8 1 0,13 0,13 1,03 

T t'.VGt'!e<:Kllli OT'ler re>..ie: <<'3KcuepHMeHTaJJMlbte Hcc.i1en<•S<0-u1S1 no ouc:::HKe cew- m-1cr 
~ 

CM,X,""l •l ifh,'CTI! HaB.XH•' i{ <J.ia•.:<V(IW'f GICTe'-ihI «PEBEHTAJJ» c p a>J lli'!HbTM"I Bl-I-
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c ~fEOY BO <<Hau1.roHaJibHbIH Hccne.D.OBaTeJThCKHH MocKOBCKHH rocy~apcrneHHbIH crpome.JibHbIH YffHBepcmern 
<<Hay1rno-11ccne)l.OBaTeJibCKHH HHC111ryr 31'.c.nepHMeH iaJihHOH MeXaHHKH» (HMH 3M) 

KoJct>cl>uu;uenThI JJ.HHaMuquocTH no JJ,aHHhIM aKcenepoMeTpoe, 
ycTaHOBJieHHhIX Ha KpOHlllTeiiuax B ypoBHe Bepxa H Hu3a CTeuJJ,a 

(.UJISI qaCTOTHOrO cneKTpa OT 2,5 )l;O 6 ru;) 
Ta6mi:ua 3.4 

'lacTOTa, CTeH)l; CTOpoua C 

ru; T.2/0 T.5/T.3 T.4/T.3 T.5/T.3 T.4/T.3 T.5/T.3 T.4/T.3 

2,5 1,56 2,07 1,60 1,29 1,80 1,18 1,52 
3 1,99 1,40 0,86 1,63 1,57 0,72 2 16 

3,5 3,90 4,00 3,12 1,28 2,75 2,18 1,26 
4 1,09 2,84 2,49 1,14 1,80 1,58 1,14 

4,5 1,93 1,87 1,03 1,82 2,08 0,73 2 85 
5 8,94 3,47 1,45 2,40 3,96 0,70 5,66 

5,5 1,97 2,87 0,88 3,27 3,41 0,71 4,79 
6 1,26 1,25 0,43 2,87 1,84 1,13 1,64 

Ta6mrua 3.4 rrpo.l(omI<eirne 

'laCTOTa, CTopoua A 

ru; T.9/T.O T.8/T.O T.9/T.8 T.11/T.O T.10/T.O T.11/T.10 

2,5 1,82 1,72 1,06 1,68 1,43 1,17 
3 2,88 2,53 1,14 1,75 1,38 1,26 

3,5 11,10 8,96 1,24 8,09 7,25 1,12 
4 3,59 2,85 1,26 1,54 1,30 1,19 

4,5 1,49 0,93 1,60 1,52 1,12 1 36 
5 7,55 6,02 1,25 6,50 4 06 1,60 

5,5 2,81 3,29 0,86 1,86 1,09 1,71 
6 3,65 2,48 1,47 0,73 0,34 2,14 

Te.X HJ-l'l~Kllli OT'ler Te Me: «31'Cll~H"1<'.Hl aJll-HblC m w 1eJ\\lBatlliR IIO OU<;: Hl\C: ceM- flHCT 
>---

C"l<X1\l'1 i..<•CT1i H3R<XHoj;{ <jull.d,iJ.H•'~ Cl!Clc"lbl <<PEBEHTAJI» c P= 1W!Jn.TM'I BH-
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<DfEOY BO <illa1urnHaJThHbIH 11ccrre.u;oBaTeJJbCKHH MocKOBCKHH r ocy.l:(apcrneHHblH crpo11TeJJbHb1H YHHBepcmern 
«HayqHO-liCCJJej(OBarenbCKHH HHCTHTyr 3KcnepHMeHTaJJhHOH MexaHliKJI» (HMH 3M) 
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PHCYif OK 3 .19 f paqrnK aKcerreporpaMM BH:6ponepeMeru;eHHH H BH6poycHJIHH B 30He KOHTaKTa 
r11.n.pO.D.OMKpaTOB co CTeH,lJ.OM rrpH H3MeHemm tiaCTOThl OT 1 .n.o 20 fl{. 
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PHCYifOK 3.20 fpaqnm aKcerreporpaMM BH:6porrepeMeI.QeHHH H BH6poycHJIHH B 30He KOHTaKTa 
nr;::r;po;::r;oMKpaTOB co CTeH)J;OM rrpH H3MeHemur qacTOTbl OT 2.5 .D.O 6 fl{. 

JlRCT 2l!Ot-)'M. IloJ.lTI. .D:ara 

Textt11'!L~K>ri1OT'!er1~"fe: «31<a1ept-1MctITaJlbHNe 11,,;,ae.aolldJ-ll1ll no OJ.leH1'~ c.:.H­
c"f0crn'1"'' "'"" H<IB~HO<i qiaCd,!.CHoii ClfC!eMbl «PEBEHTAJl» c poUJili'lllhl'm nt-1-

AaMH 06.lllillOBUK» 

JfaCl' 
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<l>fEOY BO <illamrOHaJihHhTH Hccrreµ;oBaTeJibCKliH MocKOBCK!iH r ocy.t1apcrneHHbIH c-rpoHTeJihHhlH yinIBepcHrern 
<illay•rnO-HCCJie,l\OBaTeJibCK!iH HHCll1T)'T 3KCrrepHMeHTCi.JlbHOH MexaHHKH» (HMVI 3M) 
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PMCJ'HOK 3.21 f'paqrnK ceikMorpaMMhI BH6poycKopeHMM B mnKHeii 30He CTeH,n:a rrpM M3MeHeHHM 
t.IaCTOTbI OT 1 ,[{0 20 lU: (KpaCHbIM U:BeTOM 0603Hat.IeHa aKCeJieporpaMMa BM6poycKOpeHHH B T.0). 
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PMCYlfOK 3.22 fpacpMK ceikMorpaMMbI BM6porrepeMe:r.a.eHMH B HM:>KHdi 30He CTeH,n:a rrpM M3MeHeHHH 
l.JaCTOTbI OT l ,[{0 20 fIJ, (KpaCHbIM IJ,BeTOM 0603Hat.IeHa aKceneporpaMMa BH6ponepeMeIJJ;eHHM B T.0). 

J!HCT 2.noKyM. Tio.nn. L{a1a 

Tc\.HM'ic~Kiffi OT'Ier l<!"'le: «'.31<c11epHMc;;trtctilhHhle Hi;.ul<!J\013.UiHJI no oucH-.c cdi­
c>-•«'CT''"h• CTll HaB.:...H1)i{ q,ac;J,i(HOK CUCTCMhl «PEBEHT AJl» c p :l.l.IIW!Hb!MH BU­

.lla•"IH OOJ1HU0BOK» 

JlHCT 
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<l>fEOY BO <<Hau110HaJibHbIH 11ccrrenoaaTerrbcKnH M ocKOBCKl1H rocy.napcrneHHhIH cTporuerrhHbIH ymrnepcnTern 
<<Hay'IHO-HCCJTe)l;OBaTeJibCKHH HHCTHTYT 3KCrrep11MeHTa.TihHOH MexaHHKH» (HMI1 3M) 
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PttC)'HOK 3-23 T'pacpttK cei1:cMorpaMMhl Btt6poycKopeHHH cTeH.n:a B ypoBHe ero Bepxa 
rrpH H3MeHeHHH qacTOThl OT 1 .L(O 20 lU: (KpaCHhIM U:BeTOM 0603HaqeHa aKCeneporpaMMa 

BH6poycKopeHHH sepxHdi TOqKH M:! 2 CTeH.n:a) 
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PHCYHOK 3 .24 T'pacpHK cei1:cMorpaMMhI BH6porrepeMe:rneHHH CTeH.L(a B ypoBHe ero Bepxa 

20 

rrpH H3MeHeHHH qacTOThl OT 1 .L(O 20 lU: (KpaCHhIM U:BeTOM 0603HaqeHa aKCeneporpaMMa BH6po­
rrepeMe:rnemrH BepxHeli rnqKH N2 2 cTeH.n:a) 

JlHCT ~llOK)'M. Ilo.r1n. )lam 

Te. HW-Ie<..Klill 01-qer Ic:"'fe: <<'3Kcnepc.tMcITTaI!bHbie RCCJ1ettuaatt11J1 no ouetto.e cei1-

Cl'v!C1CTOHK,'CTI1 HaB1.. ' HOi! <j>aca;llll0H cucre"'lbl «PEBEHTAJl» c pd3ilW!Hhfl'ITT BH­

J.\<ll'v!H 06m1.uvBVK» 

JlHCT 
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<l>fI>OY BO <<Ham10Ha..ThHbIH m::cne,n;oBarenbCKHH M oc1<0BCKHH rocy~apcTBeHHbIH c-rpOineJibHbIH )'HHBepcurern 
<<HayqHO-HCCJie,n;oBaTeJibCKHH HHClHTyr 3KCrrepHMeHfaJlhHOH MexaHHKH» (HHJil 3M) 
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PHC)'HOK 3 .25 f paqrnK aKcerreporpaMM BH6porrepeMern;eHHH H BH6poycmrnH B 30He KOHTaKTa 
rn:.n;po.n;oMKpaTOB co CTeH,D;OM IIpH H3MeHeHlrn qacTOTbl OT 2,5 ,D;O 6 fu;. 
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PHCYHOK 3.26 fpaqmK aKcerreporpaMM BH6poyCKOpeHHH CTeH,n;a B ypOBHe yCTaHOBKH rn,n;po­
UHJIHH,D;pOB IIpH H3MeHeIUrn qacTOTbl OT 2,5 ,D;O 6 [u; (KpaCHbIM JJ;BeTOM 0603HaqeHa aKcerrepo­

rpaMMa B116poycKoperu1H HH)KHei:I TOqKH .N°Q 0 CTeH.ua) 

JlHCT 2.no"YM· I10J1n. ,[(ara 

TexHJ1'le.:ivill OT'!er Te"'1e: <<3Kc11.:p1-1Me•rram.tt1>1e H,.;m:.!l0B.U!llil no oueHr.e cci:i­
C"-1••<..-I<'H"'"'"TII Hasa,H•'H qlil..:<l.!IHoi:i cm;re"fb1 <<PEBEHT AJI» c p.u;Il!'!HblMH BH­

J1aMH o6mw,u&:•t<» 

JlHCT 
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<t>fEOY BO <<l-Iau1-10Ha.i1bHbIH RCCile.n:oBaTeJThCKHH MocKOBCKHH rocy.uapcrneHHbIH crpoRTenMn.rH: YHRBepc1-1rer11 
«HayqHO-HCCJie.n:osaTeJibCKHH HHCTHTYT 3KCrrepHMeHifu1bHOH MexaHHKH» (HMM 3M) 
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PHC)'HOK 3.27 fpac):>HK aKcerreporpaMM BH6porrepeMeI.UeHHM CTeH,na B ypOBHe YCTaHOBKH rn,n­

pOIJ.HJIHH,D;pOB IIpH H3MeHeHJm qaCTOTbI OT 2,5 ,ll;O 6 ru (KpaCHblM UBeTOM 0603HatieHa aKce11epo­

rpaMMa mi:6porrepeMell{eHHH HmI<HeH TOlfKH N~ 0 CTeH.na) 

3.3.2 Mo,n:eJIHposaHHe ceilcMHqec1wro B03,n:eilcTBHSI 

HHTeHCHBHOCThl-0 8 6aJIJIOB (no TIOJIHOH - 1-20 ru. H y1<:0poqeHHOH -2,5-6 ru. 
nporpaMMaM HCilbITaHHH) 

B Ta6JIHn.ax 3.5 H 3.6 npHBe.n;eHbI pe3yJibTaTbI 3aMepoB BeJIHqHH ycHJIHH Ha CTeH,n OT ,ll;HHaMH'le­

CKHX rH,npo,nOMKpaTOB H nepeMer.ueHHH pa6ot.UIX opraHOB rH,npo,noMKpaTOB, )l{eCTKO CB5.!3aHHhlX c 

3JieMeHTaMH creH,na. Ha pHC)'HKax 3.28- 3.36 npHBe,neHbI ceiicMorpaMMbI MaKCHMa.JJbHbIX aMIIJIMTy,n 

ropH30HTa.JJbHbIX BH6porrepeMemeHMH H BH6poycKopeHHH .nmr pa11111qHr,rx rrporpaMM HarpyJKemur 

(H3MeHeHlUI qaCTOTHOrO cneKTpa B HHTepBa.JJe OT 1 )l.0 20 rn. H OT 2,5 ,ll;O 6 rn.) B HM)l{HHX TOqKaX 

CTeH,na B 30tte pacrrorro)l{emrn: rH.npo,noMKpaTOB 11 B Mecrnx ycTaHOBKH aKce11epoMeTpoB. B IIp11110-

)l{eHHH 2 Hacro.m.1..1,ero TexH11qecKoro OTY:eTa rrpHBe.neHbI .naHHbie rro pe3y11r,TaTaM H3MepeHHM s116po­

rrepeMer.ueHHH H BH6poycKopeHHH B BepXHHX, cpeJJ.HHX H HH)l{HHX TOqKax CTeH,na H 3JieMeHTax H<f>C 

rrpH HHTeHCHBHOCTH 803,[(eHCTBM.SI OT r11.npouHmrn.npoB Ha CTeH)l. 8 6a.JJJIOB TIO IIOJIHOM (qacTOTHbIH 

cneKTp OT 1 ,no 20 rn) H YKOPOtieHHOM (qaCTOTHblH CIIeKTp OT 2,5 ,ll;O 6 rn.) rrporpaMMaM HCilbITaHHH. 

HoMepa aKce11epoMerpoB rrpHH.sITbI B cooTBeTCTBHH c HOMepaMH Ha cxeMax pHC)'HKOB 3.16-3.18. B 

JlHCT ~.!IO!..)'M . Ilo.un. .IJ:ara 

Te.\ill!Y.c:.:Klill 0 1 qer TeMe: <<'3KC1Iep\.lll>!el:f1ai1i-.tthle lkW1e110Ba11HJ1 no ou.:H1<e cdi­
CM<X.Wih-•"-"TII Ha!<C..H<'H <!>al..d,!.1fl"H CHCie"lhl <<PEBEHTAJI» C p <1.l!IH'IHMMl1 Bl!­

J\(11'1l! 06JJ11Ullf«JK» 

JlHCT 
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C <l>fEOY BO <iliaUHOHaJibHbIH Hccrre.nosaTeJThCKHH MocKOBCKHH rocyµ;apcrneHH'bIH CTpOHTenbHDIH ym1BepcHTern 
«HayqHo-wccne.nosaTenbCKHH HHCT.IHYT 3KCrrepHMettranbHOH MexaHHKli» (HMVI 3M) 

I1p1uJO)KeHJrn 2 (Ta6rrH..UhI II.2.5-II.2.8) rrp1rne.n:eHhI pe3yJThTaThI o6pa6onrn: .n:IIBaM11qecKm<. 11crrbrra­

HHM rrpH BXO)lHOM ycKopeHHH 2 M/c2 no .n:aHHhIM aKcenepoMerpoB, ycTaHOBJieHHhIX Ha CTeH.n:e H :rne­

MeHTax H<t>C ( ceikMorpaMMhI BH6poycKopeHHM, BH6porrepeMe:rn;eHHM H BH6poyCMJIHH). 

AHanH3 pe3yJihTaTOB .n:11HaM11Y:eCKHX 11crrh1TaHH:i1: H<l>C np11 B03.n;eiicTBm1x, cooTBeTCTBYJOI.QHX 

8 6annaM no nn<ane MSK-64, n03BOIDieT OTMenrTh cne;:i:yro:w;ee. 

l. IlpH 3a)laHHOM BXO)lHOM )lHHaMHtfeCKOM B03)leMCTB11H, COOTBeTCTBYJOI.QeM ycKopeHHlO OCHOBa­

HIDI - 2 M/c2, ycKopeHHe no .n:aHI-IhlM .n:aTqJiKOB, ycTaHOBJieHHhIX Ha CTeH.n:e B HIUKHeif ll BepxHeif 

30Hax KpenJieHIDI aKCeJiepOMerpOB, H3MeIDIJIOCh OT 1,519 (4 ru) - 3,970 (2 ru) M/C2 (B ypOBHe 

HH3a CTeH)la, aKcenepoMerp M1 0) )lO 0,533 (10 ru) - 8,418 (3 ru) M/c2 (B ypOBl-Ie Bepxa CTett.n;a, 

aKcenepoMeTp N2 2). YpoBHM Berr11qHH ycKopeHHH 3JTeMeHTOB H<t>C np:a pa3IlHtJHhIX Ben.wrnHax 

H3MeHeHHjl qacTOTHOro cneKrpa np:aBe.n:eHhI B IlpHJIO)l(eHJrn 2 - Ta61rnua II.2.5. 

2. MaKCHMaJihHhIH 1<03cpqrnuHeHT )lHttaMHY:HOCTH, onpe.n:em1eMhIH KaK OTHOlllemi:e Benwurn yc1<0-

pemu1 B ypOBHe Bepxa CTeH.n:a (H 3JieMeHTOB H<t>C) K BeJIH'U:!HaM ycKopeHHH B ypOBHe HH3a 

CTeH.n:a (11 3JTeMeHTOB H<t>C) npw .UHHaM11qec1<11x B03.n;eiicTBHHx c H3MeHettHeM lfaCTOTHOro 

cneKTpa OT l .n:o 20 ru (rn6m1ua 3.7) B 3aBHCHMOCTH OT BH,Ua o6JIHUOBKH COCTaBHJl (BH.Ubl 06-

JIHUOBOK YKa3aHhI B Pa3.n:ene 1): 

• )lJIH Tuna 06JU1UOBKH HJ <lm6poueMeHTHhIX mun Ha CTopoHe A: 

- 6,36 np11 qacrnTe 8 fu; 

• nm1 Tuna OOJJHU.OBKH HJ naTypanbnoro KaMHH Ha CTopoue A: 

- 6,37 npH qacToTe 7 f'u; 

• )lJIH Tuna o6JIHUOBKU u3 KepaMorpaHHTHhIX IIJIHT Ha CTopoHe C: 

- 6,89 np11 qacToTe 6 fu; 

• )lJIH Tuna o6JIUUOBKU u3 KJIUHKepnoii nnuTKH ua CTopoHe C: 

- 5,08 np11 LiacTOTe 3 fu; 

B rn61111ue 3.8 np11Be.n:eHhI .n:amu,1e o JJ.HHaMMqecKMX xapaKTep11cT11Kax CTeHJJ.a 11 :rneMeHTOB 

H<t>C npH npoBe.D,emm wcnhITamrif B qacTOTHOM cneKTpe OT 2,5 .n:o 6 fu, T.e. B cneKTpe, 6JTM3-

KOM K pe30HaHCHOH 30He. 

3. 3<P<PeKT pe30HaHca 6blJI ycTaHOBJieH npH qacrnTe B03)leikTB11H 3,5 fl.(. 

4. Ilo pe3yJibTaTaM H3MepeHMH, IIpHBe)leHHbIX B Ta6m1uax 3.5 H 3.6 YCTaHOBJTeHO, lfTO MaKCH­

MaJThHOe rrepeMem;eH:ae B 30He ycTaHOBKH r11.n:p01.vm:aH.n:poB COCTaBMJIO 13,51 MM (rrpH qaCTOTe 

1 fu). IlpH 3TOM MaKCHMaJibHOe ycmrne Ha CTeH.n: OT rn.n:pOUHJlHH)lpOB COCTaBHJIO 29,17 KH 

(npH qaCTOTe 5 fu). Ilp:a 3TOM pacrrpe.n:eneHHM HarpY3Ka Ha TOpueByro IIOBepxHOCTh CTeH.n:a 

pa3MepoM 2,4 x 4,2 = 10,08 M2 COCTaBHJIO 2,89 KH!M2 (289 KrC/M2
). 

11JM. ,!(am 

Te.Vtii'!l.'.~KHH OT"-!er T<:ll.fe: <13t<Cllq>l-lll.fcHHUIMible m ..:.i1<!,r\t.>BaHWI no OUCHk.0: cci1-
CM•X""il)ff1'•"-1H H.lli.xH•'H ipa1 .. J.1(lh~H CHCI<:il.fhl «PEBEHTAJ1» c p.ll!Ill'Illh"-fli sn­
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c <Dfl30Y BO <<HauHOH<UThHbIH 1-1ccrre,noBaTenbcl<llJ:i MocKOBCI<llH r ocy.napcrneHHbIH crpoHrenhHbIH y;maepcHrern 

<<Hay'IHO-HCCne.noBarenbCKlfH HHCTmyr 3KCrrepHMeHT8RbHOH Mex aHHKM» (Hl1113M) 

5. H3MepeHiur seJrnq1rn nepeKocos cTeH,na B sepTHI<a.JlbHOM nrrocKOCTH noKa3aJIH crre.nyroll.(ee: 

- npH BbICOTe CTeH,na 4,2 M MaKCHMaJibHOe sepTHKaJibHOe nepeMell.(em1e COCTaBHJTO 

21,725 MM (rrpH qacToTe 3 ru). IlpH 3TOM serrHqrrna rrepeKoca cocrns.i-rrra: f/L = 

21 ,725/4200 = 1/193, T.e. sem1q1rna rrepeKoca B sepTHKaJibHOM TIJIOCKOCTH npeBbICHJia Hop-

MHpyeMoe 3HaqeHHe ITO err 20.13330.2011 HarpY3KH H B03,ne:HCTBH5L AKryanH3HpoBaHHa.sI 

pe.naKIJ.H.sI CHHII 2.01.07-85*, pasHoe 1/350 (.nrr.si: o.nHoro 3Ta)Ka). IlpH YKa3aHHOM sepTH-

KaJibHOM rrepeKoce rrospe)!(;::i:eHHM 3JieMeHTOB CHCTeMbl H<DC He ycTaHOBJieHO. 

6. IlpH 3a;::i:aHHOH seJIHqnHe so3;::i:e:HcrnIDI, coornercrsyroll.(eii 8 6arrrraM no IIIKarre MSK-64, no-

spe)l{.neHHM B KOHCTPYKUIDIX H<DC ( o6JIHUOBKM, KpOHimeiffiax, Hanpasrr.si:IOIJ.(RX H HX y3.JTOBbIX co-

e.n;HHemrnx) He ycr aHosrretto . Cetl:cMocrotl:KocTb KOHCTPYKUHH npH ycKopeHHH, cooTsercrnyro-

ll.(eM 8 6arrnaM, o6ecrreqeHa. 

,Il;aHHbie c rH.[(POUHJIHH,[(pOB - 'IaCTOTHblH cne1np OT 1 ,[(0 20 ru. 
Ta6rr~a 3.5 

,Il;aHHbie c run pOUHJIHHJ.J.POB 

Bxo).J.ttoe BoJ.nencTBHe 

lJaCTOTa, ru rIJ;.NH rIJ;.N'!!2 
S, MM F,KH S, MM F,KH 

I 13,5 1 7,86 13,22 10,55 

2 6,60 8,72 6,60 7,48 

3 4,41 6,75 4,37 7,78 

4 3,32 7,52 3, 15 8,32 

5 2,44 14,86 2,35 14,3 1 

6 1,66 9,10 1,61 6,84 

7 1,22 2,78 1, 15 6,31 

8 0,92 1,21 0,85 3,04 

9 0,70 1,76 0,64 1,37 

10 0,56 1,43 0,50 1,88 

15 0,16 1,54 0,13 2,13 

20 0,06 1,84 0,06 1,70 

T.: ttH'l<.'\.Kllli 01qer1<!"1e: <<:lKw1ep11McH1e1.1n.Hble H .. .:.i1.:.u,1EIW-fHS1 no oucHKc cd i- JlHCT 
~ 

CMOC!l)Hk,>C'IH HUll<.°'-HOH qld"'1,'(Ht1H c.HCI~l\,fh] <<l'EBEHTAJh> c p<ti!ll·i'!HblM>I BJ.I-
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c <l>f:OOY BO <<Hau1mHanbHbIH 1-1crne.n;oBaTeJ1bCKIIH M ocr-;osc1<J1i1 rocy,L1apcTBeHHbIH crpo1nenhHbIW yHttBepcmcrn 

<<HaylJHO-l-!CCJle.n;oBaTenbCKJ1H HHCTH.TYT 3KCrrep HMeHTanbHOH MexaHHKli» (HMM 3M) 

)l;aHHhle C rJ.1)1.pOI.J;HJIHH)J.pOB - qacTOTHhIH cneKTp OT 2,5 ,l(O 6 ru; 

Ta6Jmua 3.6 

,ll;aHHhle c rHJJ.POI\HJTHH)J.pOB 

Bxo)J.ttoe B03.l(eiicTBHe 

qaCTOTa, ru; rI(.NH rI( .M12 

S,MM F, KH S,MM F,KH 
2,5 8,90 8,62 8,69 9,19 ' 

3 6,94 7,53 6,87 7,00 

3,5 5,09 7,62 5,01 7,65 

4 3,90 8,57 3,81 8,89 

4,5 3,08 11,41 2,98 11,85 

5 2,46 15, 11 2,39 14,58 

5,5 2,00 13,05 1,96 11,59 

6 1,67 8,30 1,63 7,42 

KoJ<l><l>uuueHThI JJ.HHaMH'IHOCTH no )J.aHHhIM aKce.TiepoMeTpos, 
ycTaHOBJleHHhIX Ha KpOHUJTeiiHax B ypOBHe Bepxa H HH3a CTeHJJ,a 

(JJ.JUI qacTOTHOro cneKTpa OT 1 )J.0 20 ru;) 
Ta6m1ua 3.7 

qaCTOTa, CTeH)J. CTopona C 

ru; T.2/0 T.5/T.3 T.4/T.3 T.5/T.4 T.7/T.3 T.6/T.3 T.7/T.6 
1 1,62 2, 16 1,00 2,16 2,34 0,87 2,69 
2 0,84 1,08 0,78 1,38 1,32 1,14 1,15 
3 2,75 2,38 0,92 2,58 2,77 1,09 2,54 
4 3 19 3,69 1,90 1,94 4,09 1,69 2,42 
5 1,87 2,63 0 64 4,13 3,18 0,83 3 84 
6 0,57 0,95 0,49 1,95 2,10 0,30 6,89 
7 0,62 5,30 3,02 1,76 2,91 1,36 2,14 
8 1,33 6,36 5,47 1,16 3,05 1,44 2,12 
9 0,83 0,32 0,85 0,38 1,78 1,79 0,99 
10 0,22 1 45 0,85 1,71 2,48 4,26 0,58 
15 0,28 0,79 1,25 0,64 0,92 1,69 0,55 
20 0,79 0,70 1,12 0,63 0,14 0,35 0,39 

T c.\ffit'lc~1<11.H OT'!er l cl\.ie: <13KcncpHMcttTMbHhle H~w1e•108dHlll! no ouctt"c cdi- JlHCT 

CM,.,;r,)i;~,x,-rn Hdb<.'l..H('ii qi.i..:.1,lt\Hli:i CHCTe"ffiI <<l'EBEHTAJl» c pa.!Jll1'11ThTMH BH-
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c <DfEOY BO <<lfauH:ottain.Hbiii H:cc,1e.nosaTenbcKuii Mocr<OBCKHii rocy.napcrneHHhi ii c1poIITeJibttb1ii y1rnsepcIITern 

«Ha)"-IHO-H:CCJJe,UOBaieJJbCKHH 11HCTJ1 ryr 3KCn epHMeHTaJJbHOH MexaHHKH» (HHl1 3M) 

Ta6mn.1.a 3. 7 rrpo)J.On)KeJrn:e 

llacToTa, CTopotta A 

ru. T.9/T.O T.8/T.O T.9/T.8 T.11/T.O T.10/T.O T.11/T.10 
l 2,38 2,00 1,19 1,37 1,09 1,26 
2 1,54 2,00 0,77 1,70 1,69 1,01 
3 5,17 5,08 1,02 2,43 1,30 1,86 
4 4,42 1,85 2,39 2,71 2,32 1 17 
5 2,87 1,32 2,18 1,76 1,30 1,35 
6 1,64 1,13 1,46 1,12 1,49 0,75 
7 2,54 3,66 0,69 6,37 4,87 1,31 
8 1,58 1,73 0,91 1,75 1,42 1,23 
9 0,83 0,61 1,35 0,43 0,38 1,13 
10 0,18 0,59 0,30 0,37 0,14 2,66 
15 0,44 0,16 2,78 0,21 0,33 0,65 
20 0,67 0,52 1,28 0,30 0,36 0,83 

Ko1<1><1>uu.HeHThI .unttaMHttHOCTu no .uaHHhIM a1eceJJepoMeTpoB, 
ycTaHOBJJeHHblX Ha KpOHlUTeiinax B ypOBHe Bepxa H HH3a CTeu.ua 

(.UJJH ttaCTOTllOro CIIeKTpa OT 2,5 .UO 6 ru.) 
Ta6mn.1.a 3.8 

llacToTa, CTeH.u CTOPOHa C 
r u. T.2/0 T.5/T.3 T.4/T.3 T.5/T.4 T.7/T.3 T.6/T.3 T.7/T.6 
2,5 1,73 1,35 0,86 1,56 1,24 0,83 1,50 
3 3,00 2,99 1,44 2,07 3,64 2,58 1,41 

3,5 3,67 5,54 3,73 1,48 4,81 2 63 1,83 
4 1,94 5,53 3,29 1,68 3,62 1,88 1,93 

4,5 1,86 3,11 1,34 2,32 3,69 1,35 2,74 
5 2,40 3,18 0,79 4,00 3,75 1,18 3,18 

5,5 1,61 1,72 0,76 2,27 2,29 1,16 1,98 
6 0,42 0,71 0,64 1, 11 2,04 0,56 3,66 

Ta6mi:ua 3.8 rrpo)J.oJDKelllie 

llaCTOTa, CTopotta A 
ru T.9/T.0 T.8/T.0 T.9/T.8 T.11/T.O T.10/T.O T.11/T.10 
2,5 1,93 1,84 1,05 1,29 1,07 1,20 
3 6,74 6,01 1,12 2,65 1,68 1,58 

3,5 7,79 4,75 1,64 9,33 7,73 1,21 
4 3,34 1,78 1,88 2,03 1, 71 1 19 

4,5 2,44 1, 17 2,09 2,04 1,74 1, 17 
5 3,59 1,98 1,81 2,39 1,76 1,36 

5,5 2,42 1,89 1,29 1,57 0,94 1,67 
6 1,87 1,24 1,5 1 1,20 1,60 0,75 

TeXHl1'1<!\:00l OT'!e!' TeMe: <<3Kc11ep1-n • .;eHTdllf.Hble HCC/l e,1 l084lil-UI no OUt:H"" cdi- Jl11CT 
f---

CM" Cl•>'ii.."1.-rn Hdlk.'\.;H•'~ q,a~tt<>'f CHCTeMhl «PEBEHTAJI» c pJ.lJIW.IHbi>.rn BH-
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fEOY BO <<Hau1-1omun.HbIH 1-1ccne.nosaTeJThcJ<Hi:i M ocKOBCKHH rocyt1apcTBeHHb1u CTpOHTeilbHhIH y<rnaepcwrern 
«HayqHO-liCCJie,ri,oaa1 eJibCKliH 11HCHll J'T 3KCrrep11Me1naJihHOH MexaHHKH» (HI1I1 3M) 
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PHC}'HOK 3.28 f'pacjrnK aKceneporpaMM BH6ponepeMem;eHHH H BH6poycmrnH: B 30He KOHTaKTa rn.n­
po,nOMKpaTOB co CTeH,l(OM rrpH H3MeHeHHH qacTOTbl OT 1 .no 20 lll. 
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PHCyttOK 3.29 f'pa<PHK aKceneporpaMM BH6ponepeMemeHHH H Bli6poycmrnti: B 30He KOHT3KTa rn.n­
po,nOMKpaTOB co CTeH)J.OM npH 113MeHeHHM qacTOTbl OT 2,5 )J.0 6 ll.( 
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H 1M. JIHCT ~.ll0"-J'M. Ilo;m. ,O:ara 
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PucyHOK 3.30 T'pacpHK ceiicMorpaMMhI BH6poycKopeHHH B HmI<He:H 30He CTeH,na rrpH H3MeHeHHH 
'!aCTOTM OT 1 ):(0 20 fu (KpaCHMM UBeTOM 0603Ha'!eHa aKcerreporpaMMa BH6poyCKOpeHHH B T.0). 
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PHC)'HOK 3 .3 1 T'pacpHK CeMCMOrpaMMM BH6ponepeMeru;eHHM B HMiKHeM 30He CTeH,na npH H3MeHeHHH 
'!aCTOTM OT 1 JJ:O 20 f U (KpaCHhIM UBeTOM 0603HaqeHa aKCerrepor paMMa BH6poycKopeHHH B T.0). 
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C <l>fEOY BO <<HauHOHaJlbHbIH HCcne.nosaTeJibCKUH Moci-oac!G!ii r ocy.napcrneHHbIH CTpOHTeJibHbIH y1rnaepcHTeT» 
<<Hayl.JHO-HCCJie,l\OBaTeJibCKHH HHC11ff)'T 31'.CnepHMetttaJibHOH MexaHHKH» (HHH 3M) 
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PHC)'HOK 3.32 fpaqrnK CeHCMOrpaMMbl BH6poycKopeHHH B ypoBHe Bepxa CTeH.I:r:a rrpH H3MeHeHHH 
qaCTOThl OT 1 JJ:O 20 fu; (Kp3CHblM IJ;BeTOM 06o3HaqeHa 3KCeJieporpaMM3 BH6poycKOpeHHH B T.2). 
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PHC)'HOK 3.33 fpaqmK ceiicMorpaMMbl BI16porrepeMe~eHI1H B BepXHeJ:i 30He CTeH,n.a IIpI1 H3MeHemm 
qaCTOThl OT 1 )J.O 20 fu; (Kp3CHblM IJ;BeTOM 0603HaqeHa 3KCeJieporpaMM3 BH6poycKopemii:i B T.2). 

H 3M. JIHCT 2.!lOb.J'M. Ilo.11n. )lara 

Te HHY.O.KHJ:i OT'!er 'lt:Me: <l3Kcnc!pW•-1clflam,1-n-1e HcCJ1c11uaaHHl! no oucHKc cdi­
C>.i0.;J•>i:i"'"-"nl Ha&.'\.F-1\''f ¢...;.~,,i:i CH.:Ic"11J <d'EBEHTAJ!» c pa;,1wi;n.1M>1 BM­

J\<1'1ll 06Jll•tl..ltJR4.1K» 
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<DfEOY BO <<HaruwHaJibHhIH Hccne,n0Baremc1ni:i:i M ocKOBCIGl'H rocy.napcraeHHhIH crpomenbHhIH ymrnepcinern 
<<Hay'!HO-HCCJie,UOBa i cJibCKHi:i HHCrnryr 3KCrrepHMeHTa.1bHOH MexaHHKH» (Hlifl1 3 M) 
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PHC)'HOK 3.34 r paqrn:K aKcenepor paMM BH6porrepeMeII.J.eHHH H BH6poyc1rnHH B 30He KOHTaKTa 
rn.upO,ll.OMKpaTOB co CTeH,ll.OM IlpM M3MeHeHMM qaCTOThl OT 2,5 .UO 6 ru. 
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P11cyttoK 3.35 fpaqrnK aKceneporpaMM s116poycKopeHHi1 CTett.ua s ypostte ycTaHOBKH rn.upo­
UHJIHH.n;pos IlpH H3MeHeIDIH qacTOThI OT 2,5 )J;O 6 fu (KpaCHhIM UBeTOM 0603HaqeHa aKCeJiepo­

rpaMMa s116poycKopeHMH HH>KHeH TOl{KM _]'(Q 0 CTeH,ll.a) 

lh M. lliiCT Q.IIOK)IM. IlOlll1. ,!J:ara 

Tc\lil1'lC.:KHM OT'leT lt:Me: <<'3K1.m:p1-iMc;Hl aJJbHhle HlCHe)loBaHHJI no OUt:Hkt: cd1-
CM·~crni;f h0\..'TI-I HaBU.H•'i:! cJ.iaed,lfl•'" CWCTCM'f>I <<l'EBEHT AJI» c p !U.iIH'IHbTi'rn Bl-i­

)J,<L\.fli u6JlHU0BOO.» 
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<Dfl>OY BO <<Hau110HanbHhIH 11ccne.noaaTeJibCI<HH MocKOBCKHH rocy,napcIBeHHbIH c1po111errbHbIH YHRBepc1ner» 
<<Ha)"1HO-HCcne.noaaTenbCl<HH HHC1111yr 3KCrrep11MeH1aJibHOH MexaHHI<I!» (HRH 3M) 
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PHCJ'HOK 3.36 f'paqrn:K aKcerreporpaMM BH6porrepeMememr:H cTett.n;a B ypoBHe ycTaHOBKH rn.n;­
po1u:1mrn.n;poB IIpH H3MeHemnr qacTOTbI OT 2,5 AO 6 f'u; (KpaCHbIM U:BeTOM 0603HaqeHa aKcerrepo­

rpaMMa BH6ponepeMemeHHH HH)l(JfeH TOqKJi N2 0 CTeH,n;a) 

3.3.3 Mo)J.e.JIHposaHHe ceiicMHqecKoro B03)1.eiicTBHSI 

HHTeHCHBHOCThlO 9 6aJIJIOB 

""' 

B rn6nm~ax 3.9 11 3. 10 rrp11Be,n;eHbI pe3yrrhTaThI 3aMepoB BeJIHt,IHH ycHrrHi1 Ha CTeH,n; OT AHHaMH­

YeCKHX r HAPOU:HJIHHAPOB H n ep eMew:eHHM pa6oqero opraHa r HAPOAOMKpaTOB, )KeCTKO CB5I3aHHh!X c 

3rreMe1uaMH CTeH.n;a. Ha pHC)'HKax 3 .3 7 - 3 .39 rrpHBe.n;eHhI cei1cMorpaMMbT MaKCHMaJibHbIX aMIIJIHTYA 

ropH30HTaJibH1>1x BH6porrepeMemeHHi1 H BH6poycKopeHHH AJI5I pa3JIHLfHhIX rrporpaMM Harpy)KeHH5I 

(H3MeHeHH5I qacTOTHOro crreKTpa B HHTepBarre OT l AO 6 f'u:. 

IlpH qaCT OTe 3,5 ru; Ha'laJIOCb o6pyrnettHe KOHCTpYK:QHH H<I>C (CTopoHa C, cpaca.n; H3 Kep aMO­

rprurnTHbIX IIJIHT- CM. pHC)'HOK 3.40) B HH)J{HeM H cpe,n;HeM TO'IKaX CTeH.n;a. IlpH tiaCTOTe 6 ru; npo­

H30l.l.IJIO rronttoe o6pYllleHHe 0611H:QOBKH H3 KepaMorpaHHTa co CTopott1>1 C (pHCJ'HOK 3.41). IlpHL[H­

HaMH o6pyrnettllil KepaMorpaHHTHbIX IIJIHT .5IBHJIHCb: 

KaK BHAHO H3 pHC)'HKa 3.41, KOHCTPYKHIBHO Hecyw:a.5I IIOACHCTeMa pel.l.IeHa no Meil<:Ha)K­

HOM cxeMe c pacCT0.5IHHeM Me)K.n;y KpOHl.l.ITeMHaMH no BbICOTe cpaca.n;a 4 200 MM. IlpH 3TOM 

JlHcr 2.llOK)'M. IJo.nn. ,Aaxa 

T eXHMLJ.:1.KJIB OT'leT T<!"'le: (l"3KC!IepH•1.:H'H\JlbHhTe IKWl<!J\\)lldt JHSI no OU.:t-1 1'~ ceif­

CM"'-'1•)Hl«"ICTlf Ha&,'°<;H•'i{ <iiac.mROH CJ.ICTCMIJ «PEBEHTAJI» c p aJJrnqm,f>.,!J.! BH­
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C <llfEOY BO <<llarumuanbHhtH 11ccne.nosaTerrbcKHH MocKoBclU!ii rocy,napcrneHHhIH CTp011TeJihHhIH YH1rnepc1neT» 
<<llayqH0-11CCJle,n;osaTeJibCKl1H HHCTl1Tyr 3KCITep11MeHiaJibHOH MeXaHl1Kll» (HI1H 3M) 

nepBhle .[(Be ttanpaBIDIIOIIVIe (OT yrrra ¢aca.na) CB513aHI>I Me)!(,l];y co6oi1: no BbICOTe npoMe)l(y­

TOqHI>IMH ropH30HTaJII>HbIMH rmaHKaMH- CB51351MH. TpeTh51 HanpaBJI5IIOil{M He HMeer n po­

.[(OJibHbIX CB513eH no BbICOTe. llpH KOJie6amrnx 3JieMeHTOB no.[(CHCTeMbI .[(JIHHa BOJIHhl KpaM:­

HeH HarrpaBIDIIOil{eH COCTaBHJia 4200 MM, a .[(Byx yrrroBbIX HanpaBJUIIOil{HX - 2100 MM. B 

pe3yJihTaTe npM KOJie6aHlliIX BepTMKaJibHhlX HanpaBJUIIOil{HX B p a3Hhle CTOpOHhI npomo­

mna p a3.LJ.BH)l(l(a onop (KJI5IMMepoB) nrrHT H, KaK cne.ucrnHe 3Toro, HX BI>rna.neHMe; 

- npH na.nemrn KepaMorpaHHTHbIX nJIHT npoH30I.I.IeJI p a3rn6 <<HOCMKOB» KlliIMMepoB c .[(aJih­

HeHI.I.IHM o6pymeHHeM coce,[(HHX nJIHT (pHCyttOK 3.42). 

B llpHJIO)KeHMH 2 ttacTO.Hll{ero TexHHqecKoro oTqeTa rrpHBe.uetthl .uaHHI>Ie no p e3ym,TaTaM H3Me­

p eHHH BH6porrepeMell{eHHH H BH6poycKopeHHH B cpe.[(HHX H HIDKHHX ToqKax CTeH.na H H<t>C rrpH 

HHTeHCHBHOCTH B03.UeHCTBlliI OT rH.D.POI.IJ1JIHH.UpOB Ha CTeH.u 9 6anJIOB (qaCTOTHbIH cneKTp OT 1 .[(0 

6 fl(). HoMepa aKcenepOMeTpOB rrpHIDITbl B COOTBeTCTBHH c HOMepaMH Ha cxeMax pHCyttKOB 3.16-

3.18. B llpHJIO)l(eHHH 2 (ra6JIHl(hI 11.2.9, IT.2.10) npHBe.nettbI pe3ynI>TaThI o6pa6oTKH .[(HHaMHqecKHX 

HCnbITaHHH npH BXO.UHOM ycKopeHHH 4 Ml c 2 no .[(aHHbIM aKcerrepoMeTpOB, ycraHOBJieHH1IX Ha CTeH.[(e 

H 3JleMeHTaX H<t>C (ceficMorpaMMbl BH6poy cKopettHH: H BH6ponepeMell{eHHH). 

AHan113 pe3yJibTaTOB .UHHaMHqecKHx HCilhITaHHtt H<t>C npH B03.ueikrnmrx, coorneTCTB)'IOil{HX 

9 6arrnaM no mKane MSK-64, no3BOIDieT OTMeTHTh cne.uyIOm ee. 

1. llpH 3a.[(aHHOM BXO.[(HOM .[(HHaMHt.ieCKOM 803.[(eHCTBHH, COOTBeTCTByIOil{eM ycKopemno OCHOBa­

HH51 - 4 Mlc2' ycKopeHHe no .naHHhIM .naTqHKOB, ycTaHOBJieHHhIX Ha CTeH.[(e B HH:>KHeM H BepxHeH 

30Hax KpenneHH51 aKcerrepoMeTpOB, H3MeH5IJIOCb OT 2,16-4,54 M/ c
2 

(B ypoBHe HH3a CTeH.na, aK­

cenepoM eTp NQ 0) .no 2,40-10,46 M/ c 2 (B ypoBHe Bepxa c TeH.na, aKcerrepoMeTp NQ 2). YpoBHH 

BeJIJ.:IqHH ycKopeHHfi 3rreMeHTOB H<t>C npH pa3rrHqHhIX BeJmqHHax H3MeHeHlliI q acTOTHoro 

cneKTpa npirne.neHhI B llpHJIO)l(eHHH 2 - Ta6rrHl(a IT.2.9. 

2. MaKCHMaJihHhIH K03cp¢Hl(HeHT .nHHaMHqttOCTM, onpe.neIDieMhIH KaK OTHom ettHe BerrHqHH ycKo­

p eHH51 B ypOBHe Bepxa CTeH.[(a (H 3JieMeHTOB H<t>C) K BeJIH'Il!HaM ycKopeHH51 B ypOBHe HH3a 

CTett.na (H 3JieMeHTOB H<t>C) npH .QHHaMHq ecKHx Bo3.nei1cTBIDl.X c H3MeHeHHeM qacTOTHoro 

cn eKTpa OT 1 .[(0 6 fl( (Ta6nHl(a 3.7) B 3aBHCHMOCTH OT BH.[(a o6JIH1(0BKH COCTaBMJI (BH.[(hl o6nH-

1(0BOK y1<a3aH1:>1 B P a3.uene 1): 

ll3M. 

• .u;m1 nma o6n uu;oBJrn H3 cpu6pou;eMeHTHhIX IIJIHT Ha CTopone A: 

- 6,49 I1pH 1:1aCTOTe 3 f11.; 

• .QJrn: THrra o6JIH.QOBKH H3 HaTypaJihHOro KaMHH Ha CTopoHe A: 

- 2,91 npH tiaCTOTe 3 fl(; 

T e:1.HH4t:\.Ki.rii: OT'ler TeMe: <13Kcllep'1'1e!flaJJJ,HhlC IKWIC,'\l.)S<IHHJI no OlleH1'e .. di­
C"11'\:'J1~H1'(X-rn Ha&.'l. H,,H: <t:iaca.~·'i:f CHCTe"!hI <<l'EBEHT AJl» c p<Uilli'IHh!Mli BH­

):la,"IH OMl1U<JB<'K .. 
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C <I>fEOY BO <<liau1mm1.1IDHbrJ.i 11ccne.noBaTeJibCKl{H MocKOBCKHH r ocy.napcTBeHHbIH cTpo11reJibHbIH y1msepcmern 
<<HayqHO-HCCJie.!{OBaTeJibCKHH HHCTl1TY"f 3KCrrepHMelil anbHOH MexaHmrn» (HMM 3M) 

• ,ZJ;JUI THna o6JIHUOBKH HJ KepaMorpaHHTHhlX nJIHT Ha CTopoue C: 

- 2,19 rrpM qaCTOTe 3 fu; 

• .u;nsr nma o6nuuoBKH HJ KJJHHKepuon nJIHTKH Ha CTopotte C: 

- 3, 73 rrpM qaCTOTe 3 fu; 

3. 3qlCpeKT pe30HaHCa farn YCTaHOBJieH rrpH t:IaCTOTe B03,ZJ;eHCTBIUI 3,5 fl(. IlpM 3TOM rrpOM301IIJIO 

o6pyrneHMe H<DC c o6JTHI(OBKOH H3 KepaMorpaHMTHhIX IIJIHT (pHCyHOK 3.4 1). 

4. Ilo pe3yJibTaTaM H3MepeHHH, rrp1rne.neHHhIX B Ta6JIHI(e 3.9 YCTaHOBJieHo, 'ITO MaKCHMaJibHOe 

nepeMeII(eHMe CTeH)J,a B 30He y cTaHOBKH rn.npOI(HJIMH)J.pOB COCTaBHJIO 22,08 MM (rrpH qacTOTe 

1 fu). Ilp11 3TOM MaKCHMaJihHOe ycHmi:e Ha creH.n or rn.n;pOI(HJHIHJJ.pos cocraBHJIO 38,99 KH 

(np11 qacrore 5 fu). Ilp11 3TOM pacnpeJJ.eneHHM HarpyJKa Ha Topuesyro nosepxHocrh creHJJ.a 

pa.3MepoM 2,4 x 4,2 = 10,08 M2 cocTaBHJIO 3,87 KH/ M2 (387 Krc/ M2). 

5. H3Mepeumi: sen11q11H nepeKOCOB CTeHJJ.a B sepTHKaJibHOH nnocKOCTM nOKa.3aJJH cneJJ.yroII(ee: 

- npM BbICOTe CTeH)J,a 4,2 M MaKCMMaJibHOe BepTMKaJibHOe nepeMeII(eHMe COCTaBHJIO 

20,94 MM (npH qaCTOTe 1 fu). IlpM 3TOM sem1q11Ha nepeKOCa COCTaBHJTa: f/L = 20,94/4200 

= 1/201, T .e. BeJmq11Ha nepeKOCa B BepTHKaJibHOH IlJIOCKOCTM rrpeBbICHJia HOpMapyeMoe 

3HaqeHHe no err 20.13330.2011 HarpyJKH H B03)J,eHCTBIUI. AI<TYaJIH3HpOBaHHa5I pe)J,aKQH5I 

CHHII 2.01.07-85*, paBHoe 1/350 (JJ.JI5I OJJ.Horo 3TaJKa). I1p11 yI<aJaHHOM BepTHKaJihHOM rre­

peKoce rrospe)!()J.eHHH 3JieMeHTOB c11creMhr H<DC He ycrattoBneuo . 

6. IlpH qaCTOTe 6 f u, IIpOH30I1IJIO 06pyrneHHe 06JUII(OBQqHQH naHeJIM M3 KepaMOrpaHHTHblX IlJllIT. 

IlpH'IHHbl o6pyrneHmi: OTIHCaHbI BbIIIIe, xapaKTep o6pyrneHmi: noKa3aH Ha pHCyttKaX 3.40 H 3.41. 

Ce:HcMocro:HKocTb ocTaJihHhIX H<DC 6brna o6ecneqeHa, HeC)'Il(lie KOHCTpyKl.lHH IJOJJ.CHCTeMhI 11 06-

JIHU.OBoqHbie MarepHaJJhI rrp11 pe3oHaHCHhIX qacToTax He n onyq1rn11 nospe)!()J.emi::H. 

B Ilp1rno)KeHm1 3 np11BeJJ.eHbI rpaqrn.KH orn6aroll(HX KpHBhI.X K03<P<P11u.11eHTa JJ.HHaMHqHOCTH 

3JieMeHTOB IIO)J,CHCTeMbl (KpOHillTeHHbl ) npH pa3JIH'IHbIX ypOBH5£X )J,HHaMHt.ieCKOro B03)J,eHCTBl15£. 

R l M. JI.Her N~.!IO"-YM. IloJXn. .[(ara 

T c 'd't.11'ic1.Kllli OT'!er Tell.fe: «3Kc11ep H"1cH laJibHble tt1.1.J1CJlo.>B<IHliJI no OJ te•n-e cei1-

C"<"'Cl•'l1"'~rn HaB.XH\)K ¢ a.:..l,!:l'Hoi:f CHCTClvfl.1 <<l'EBEHT All» c p .l...IHH'!HbTIUli BH­

.n;a~rn 06JI1-Uloi:l<.•K" 
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c <DrEOY BO <<Ha1uwmvn,H:i,1ii HCC11eAOBaTeJihCKHii M ocKOBCIG!ii r ocyAapcrneHHhi ii crpoHrerrhHhiii y1rnBepc1ne1n 

<<HayqHO-HCC11e,C\OBa1eJihCKttii HHCTHTYT 3 KCrrepttMeH I anhHOii MexamiKl!» (HHH 3M) 

,Ll;aHHbie c rHAPOU:HJIHHApOB - 1.IaCTOTHblH cneKTp OT 1 AO 20 ru: 

Ta6nH.Ua 3.9 

,Ll;aHHbie c r HJJ.POU:UJIUHJJ.pOB 

BxOAHOe BOJAeitcTBHe 

q aCTOT a , r n: rQ.NH r u: .M!2 
S,MM F,KH S,MM F,KH 

1 22,08 14,79 2 1,92 15,51 

2 10,90 9,95 10,85 15,35 

3 7,3 1 13,69 7,21 16,93 

4 5,48 18,52 5,38 19,63 

5 4,24 19,16 4,1 7 19,83 

6 3,33 12,71 3,21 12,01 

7 2,44 4,49 2,33 6,29 

8 1,83 3,64 1,74 2,64 

9 1,42 2,79 1,33 4,21 

10 1,13 2,81 1,04 3,95 

15 0,43 4,19 0,38 5,44 

20 0,11 3,55 0, 11 3,12 

,Ll;aHHble C f HJJ.pOUUJIUHJJ.pOB - qacTOTHbIH cne1n p OT 2,5 AO 6 ru: 

Ta6mni:a 3.10 

,Ll;aHHble c f HAPOU:IIJIU HJJ.pOB 

BxoJJ.uoe BOJJJ.eiicTBHe 

qaCTOTa, ru: rQ .NH r u; x 22 
S,MM F, KH S,MM F,KH 

2,5 8,82 12,15 8,79 13,47 

3 7,33 13,65 7,23 17,07 

3,5 6,30 16,69 6,21 17,86 

4 5,5 1 18,21 5,42 19,24 

4.5 4,77 14,74 4,77 16,39 

5 4,29 19,07 4,23 21,67 

5,5 3,88 18,24 3,75 18,53 

6 3,28 13,61 3,11 15,94 

TexH11'!ecKllli oT'!er 1e"'!e: «'3Kcaep11MeHTdJJbHhle 11cc.i1e1WBaHHJ1 no ouc::Hr.e ceJ:i-
]JM.CT 

C>vf,'C'!<'i:i~,,CTII HaBe1,,H\'H ipac.l,Uit'if CHCT¢"'ff,l «:PEBEHTAJl» c paliIWIHh">ff.l BH-
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c <llfEOY BO <<liaUHOHaJibHbIH Hcrne,noBaTenbCKHH Moc1<0BCKHH rocy.napcTBeHHbIH cTpOH:TenbHbIH ymrnepc1neT» 

<<liayqHo-wccne,noBaTenbCI<HH HHC1111yr 3KCrrep 11MeHTailbHOH Mex aHHKH» (HI1l1 3M) 

Ko3<1>qmu.ueHThl .lJ.HHaMHlfHOCTH rro )J.aHHhIM aKceJiepoMeTpos, 
ycTaHOBJICHHhIX Ha KpOHUITeifnax B ypOBHe sepxa" HH3a CTeH)J.a 

(.lJ.JIH qacTOTHOro crreKTpa OT 1 )J.O 6 ru;) 
Ta6nuua 3 .11 

qaCTOTa, CTeH)J. CTOpoua C 
ru. T.2/0 T.5/T.3 T.4/T.3 T.5/T.4 T.7/T.3 T.6/T.3 T.7/T.6 

1 1,721 1,43 0,85 1,68 1,82 0,74 2,46 
2 0,7 16 0,74 0,95 0,78 1,24 0,62 2,02 
3 3,385 3,73 1,84 2,03 3,01 2,19 1,38 
4 1,716 2,24 1,47 1,52 2,44 - -
5 2,407 2,76 0,88 3,13 3,99 - -
6 1,747 1,26 0,73 1,73 2,01 - -

Ta6m1ua 3.11 npo)J;OJI:>Kemi:e 

qaCTOTa, CTeH)J. CTopouaA 
ru. T.2/0 T.9/T.O T.8/T.O T.9/T.8 T.11/T.O T.10/T.O T.11/T.10 

1 1,721 2,59 1,53 1,70 1,67 1,44 1,16 
2 0,716 1,51 1,35 1,12 1,24 1,39 0,90 
3 3,385 6,49 2,63 2,47 2,91 2,07 1,41 
4 1,7 16 0,23 1,38 0,16 1,99 1,71 1,16 
5 2,407 0,14 0,95 0,15 2,48 1,72 1,44 
6 1,747 0,67 0,71 0,94 3,17 2 61 1,21 

T <' >..HHYc~ i.. ITT'r OT'!er T~Me: <( h . .:u tpHMelfl.:!JlbHhle 11~w1e,uubatt11J1 n o ouet-ti..e cd i- Jlm::T 
f---

C"'ll'IC'h'lik,,cnt HaBC.::HCIH cpa.::.i,attoif cm::r e""'1 <<l'EBEHT Al l» c p=n«!HhJ>.m BH-
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f:OOY BO <<l-IaUHOHaJIDHbIH 1-1ccne,!10BaTeJThCKHH MocKOBCKHH rocyJiapcrneHHb!H CTpOHTeJThHbIH ytt1-10epc1-1rern 

<<l-IayqHQ-HCCne.n;oBaTeJibCKHH HHCTHryT 3KCrrepHMeH ranhHOH MeXaHHKH)) (HMM 3M) 
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PHC)'HOK 3.37 fpaqrnK aKcerreporpaMM BH6ponepeMell(eHHH H BH6poycHJIHH B 30He KOHTaKTa nm­
pO,D,OMKpaTOB CO CTeH,D,OM npH H3MeHeHHH qaCTOTbl OT 1 ,ll,O 20 fU 
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PHC)'HOK 3.38 fpaqrnK aKcerreporpaMM BH6ponepeMell(eHHH H BII6poycHJIHH B 30He KOHTaKTa rn.n;­
pO,D,OMKpaTOB CO CTeH,D,OM npH H3MeHeHHH qaCTOTbl OT 2,5 ,ll,O 6 fu 

JlHCT 2.!IOK)'M. Ilo.!III. .[(ara 

T e_>,.HJ1'1e,iG1.l':f OT'!er T<:•"le: <GKc11ep11"'1cHTlUJhHb1e «,w 1c•tvBaH1-1l! rro o ui:Hi-e cdi­
Cl\f\\~1<1'1h.,x,'TH Ha&."l;H,,li: <!ia.:.i.aH<>i:i C""CTCMhl <<PEBEHTAJl» c p.uilli'!HbtMll Bll­

J(a,-m 06ITTIJ.l.<.lk0Kn 

JlttCT 
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<llfEOY BO <<Harrno ttam.HbIH Hccne.noaaTeJ!bcKHt:i M o cKOBCKHH rocy;:i;ipcrneHHbIH cTpOHTeJ!bHbI H yttHBepc111ern 

«H a)"{HO-HCCJle.n;oaa1enbCKl1H HHCTl1TYT 3K~rrep11MeHraJ!bHOH MexaHHK11» (IDlli 3M) 

· IS 

so 100 ISO -c 
- -<>- To-1- ........... 

s.s - v - r- o-r-
---

"~ 4.s - ----- --~ .. 
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I.: ---·- . 
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2 
I l.S 2.S 4.S ..• 

PHC}'HOK 3.39 fpaqrnK ceHCMOrpaMMhl BH6poycKopeH.11H B BepxHeH 30He CTeH.ua rrp.11 Fl3MeHeH.11.11 
qacTOTbl OT 1 .UO 20 fu (KpaCHbIM UBeTOM o603HaqeHa 3KCerreporpaMM3 B.116poyCKOpeH.11H B T.0). 

l13M. lli!CT Q.llOhy M. Ilo.nn. ,[(ara 

T ... HH'iC\.IG<H OT'ier Tell.le: <AKcuept-tMcHH\JlbflbJC IKWl<')\\)BdtU!JI no OUCH1't" cdi­
CM1'C'f<)Hhv\."Tll Hatl<XHO>i cpaol,!l;IWH CHCie"'lbl «PEBEHT All» c p d.iilll'IlThTll.fl.t 8 11-

,11,aMH oGmru.ullOK» 

J b1CT 
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C l©fI>OY BO «l-lauH0Hanr,m,1i1 nccne.11.onaTenr,cr<ni1 Mocr<oBcr<wi1 rocy.[(apcTBem-1hli1 c-rpmnenhHhTtt ym-rnepcnTeT» 
«Harmo-wccnep,oBaTeJlbCKHH HHCTHTyT 3T<CnepwMeHTaJlbHOH MeXaHHKH» (Hl1l13M) 

PHC)'HOK 3.40 .lJ:ttHaMHI<a o6pyrneHH5I 061rnu:os1<H H3 1<epaMorpaHHTHbIX IIJIHT 

113M. IJ111CT -QJ_\OKyM. I I1oJ.\n. i.[(arn 

TexHw-1ecK11i1 OT'-leT TeMe: <<3Kcnep11Mei-rraJibHh1e 11cCJieA0BaH11H no ou.eHKe ceii­
CMOCTOHKOCTH nasecnoii cjlaca.u;Hoii c11creMb1 «PEBEHT AJl» c p33Jlwn-n,1M11 s11-

J_\aM11 06.JIHU.OBOK» 
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<I>fEOY BO <<Hau110HaJJbHbIH 11ccne,0:0BaTeJJbcK11H: M ocI<OBCIGfH rocy.o:apcTBeHHbIH CTpmnenbHbrH yH11Bepcttr ern 
<<HayqHO-HCCJie,O:OBaTeJibCKHH HHCTHTYT 3KCnep11MeR1aJibHOH MeXaHHKH» (HHH 3M) 

PHC)'HOK 3 .41 XapaKTep o6pymeHIDI o6rrm::i:osKH Ha MOMeHT 3aseprneHH51 HCTihITaHHH 

JlHcr Q.UOKyM . Ilo.un . .D:arn 

T e\.HH'ICCKHH oTLJer1eN1e: «3Kcllq>'1"1<:HraJJhHble m.u teJll.lRcuu!ll no OUci!Ke cdi­
CM"'-'"10H1<cX."TII Hal!a;H•' H <jlaCJ;UiOH CH.:Ie"'°'I <<l'EBEHT All» C p.l.s.Jil.l'Ilfb Blf­

).\a"'fl! o611>1il.uRUK» 79 



C <!lfEOY BO <<Hau110HaJTbHblH 11ccJie.n:oaaTerr&cKMii M ocKOBCKHH rocy.n:apcrneHHbIH CTPOl1Terr&HbIH y1maepcwr~rn 
«tfa)"IH0-11CCJie~OBaTeJibCKl1H HHCTl1T)'T 3KCrrepHMeHTaJihHOH MexaHHKH» (HlfrI 3M) 

JIB er Q.UOJ..)'M. Ilom. ,[(ara 

Te~YC..KHH OT'ler leMe: <G Kcnep11Metm111Hfh!e 11..:u1e1tOBattlill no Ol\eHJ..e cefi­
cM,,w,)HK<X,"TH HaB1.."\-HOK cpa.:a,,(Hl)H CHCIC:Mbl <<l'EBEHT AJl» c pa3ID!4HhTM1'1 DH­

.D,aMJ.! OOOH.1(08'.lK» 

Jl11CT 
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~ <!JfEOY BO <<HamwHa..lhHhIH Hccne.IJ;OBaTeJibCKHH MocKOBCKHH rocy;:i:apcrneHHhIH crpomenhHhIH ymrnepcHrern 

~ <<Ha)"IHO-HCCne,I(OBarenhCKHH HHCTHT)'T 3KCIIepHMeHTaJibHOH MexaHHKJ!» (HRH 3M) 

AHamn pe3yJihTaTOB 3KCrrepMMeHTaJihHhIX Mccne,n;oBaHMH ITO o.u;eHKe ceifcMOCTOHKOCTM HaBec­

HhIX cpaca,D;HhIX CMCTeM <<PEBEHTAJI», rrpOH3BO,D;CTBa cpHpMhI 000 «HHTEPHOBA» c o6J1M.U:OB­

KaMH B BH,D;e KJIMHKepHOH ITJIHTKM, cptt6pou.eMeHTHhIX M KepaMorpaHHTHhIX ITJIHT H H IIJIHT 113 HaTy­

panhHOro KaMH51-H3BeCTHHKa MapKH eassi opea (White) To11w;wttoif 25 MM IT03BOJI51er c,n;eJ1aTh cne,n;y-

IOrn;He BhIBO,D;hI. 

1. 3KcrrepHMeHTaJihHhie HCCJie,D;OB3HlliI BhITIOJIHeHhI B COOTBeTCTBHH c TexHWieCKHM 3a,D;aHHeM 

Ha OCHOBe ITpOBe,n;ettmr ,D;lrnaMH1IeCKHX HCIThITaHHH cpparMeHTOB HaBeCHhIX cpaca,D;HhIX CHCTeM c 3Jle­

MeHT3MH o6JIHIWBOK, ITpe,D;CTaBJJeHHhIX 000 «HHTEPHOBA». 06pa3.U:bl CMOHTHpoBaHhl Ha crre.u;H­

aJihHOM cTeH,n;e B Jia6oparnpHH HaTypHhIX wcrr11TaHHH HHH 3M HHY MrCY. 

2 . ,[(HHaMH1IeCKHe B03,UeHCTBH5I Ha HCITbITaTeJihHhlH CTeH,n; BhIIlOJIHeHhl c HCIIOJih30BaHHeM ,lJ;H-

HaMH1IeCKHX rn:.n;pou;HJIHH,n;poB MapKH MTS. ,[(1rnaMH1IeCKHe r11,n;pOI(HJIHH.[(p11 o6ecITe1IHJIH MaKcH­

MaJJbHOe ropH30HTaJJ1HOe ycHJIHe Ha HCIIhITaTeJibHI>IH creH,n; c o6pa3u,aMH H<De .[(O 39 KH (Pa3.[(eJI 3, 

ra6n11.u:a 3.9). ,[(HHaMH1IeCKHe HCITblTaHH51 HCCJie,n;yeMhIX o6pa3.U:OB BhIIIOJ1H51JIMCb rrpH C03,[(aHHH c rro­

MOII(hlO rw.n;po,n;OMKpaTOB ycKopemi::ti 1, 2 H 4 MlceK
2 

)J;JI51 MO,n;eJIHpOBaHIUI cei1.CMH1IeCKHX B03,Uei1-

CTBHH HHTeHCHBHOCTbKl, coorneTcTBeHHO . 7, 8 H 9 6annoB rro IIIKane MSK-64. lfacTOTHbIH cITeKrp 

B03,lJ;eHCTBHH H3MeI-UIJIC51 B HHTepBane OT 1 ,D;O 20 fI(. rrpw 3TOM aMITJIHTy.ua KOJie6aHHH B ypOBHe HH3a 

CTeH,n;a B 30He IIpHJIO)KeHH51 YCHJIHH OT rH.[(pO,D;OMKpaTOB l13MeH51JiaCh OT 0,007 MM (20 f.u; - 7 6aJJJIOB) 

,D;O 26,66 MM (1 f.u; - 9 6aJJJIOB). AMITJIMTY.lJ:H0-1IaCTOTHbIB CITeKrp )J,HH3MM1IeCKOf0 B03,UeHCTBH51 3a­

.n:aBaJIC51 ITO fOeT 30546.1-98 (rr. 4.2, Ta6mma 1). 

3. BeJIH1IHH11 MaKCHMaJihHhIX ycKopettwif B ypoBHe HM3a M Bepxa c r eH,n;a B 3aBHCHMOCTH OT 

ycKopeHHH Ha rn.n;pOU,HJIHH,D,pe M3MeH51JUlCh B rrpou,ecce )J;HH3MH1IeCKHX B03,lJ;eHCTBHH cn e.n:yIOW:HM 

o6pa3oM: 

- ITpH BXO,lJ;HOM ycKOpemrn 1 M/C2 (7 6aJIJIOB ITO err [5]) - OT 1,69 M/C2 (HH3 CTeH,Ua) ,UO 

4,14 M/c2 (sepx cTeu.ua); 

- rrpH BXO,D;HOM ycKOpeHMM 2 M/c2 (8 6aJJJIOB ITO err [5]) - OT 3,97 M/C2 (HH3 CTeH,Ua) ,UO 

8,42 M/c2 (sepx CTeu.ua); 

- ITpH BXOJJ:HOM YCKOpeHMH 4 M/C2 (9 6aJJJIOB ITO err [5]) - OT 4,54 M/C2 (HH3 CTeH,Ua) ,UO 

10,46 M/c2 (sepx cTeu.ua). 

lhM. JlHCT [NQlIOKyM. Tio,!ln. .l:{ara 

Te>.HM'-lectolli Ol"'ler 1e"'!e: <'3KcrrepHMelffl\Jlb!fhle m.:CJ1eJ\uBi.IHilll no ouett!l.e cei1-
CMucroi:\1<0"1H HaBCCHOH <jla..:.l,!llwH CliCTCMbl <<l'EBEHT AJI» c p aJ.i!WlHhJMH BH­

.naMH 06ffi!UOB0K>> 

JlHCT 
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C <DfEOY BO <<HauHoHanbHhIH Hccne.uoaaTeJibCKI1H M ocKOBCKttH rocy.uapcreeHHhIH crpomenhHhIH YHHBeprnrer» 
<<Hay'iHO-HCCJie.uoaareJibCKHH 11HCTl11 YT 3KCIIepHMeHtaJibHOM MeXaHHKll» (HHliJ 3M) 

4. 3TIDKHOCTh J,Uaunii c H<l>C «PEBEHTAJI», BOJBO.UHMhIX B ceikMoonacuhIX peruouax, 

,UOJDKHa B JaBHCHMOCTH OT HX KOHCTpyKfHBHOro peweHHSI 3.UaHHH OTBeqaTh TPe60BaHHHM Ta6JIHl(bl 

6.1 CII 14.13330.2018 [2]. 

5. B pe3yJihTare .n:1rnaM11qecKIDC HCIIbITamrn cpparMeHTOB H<l>C ycTaHOBrreHbI xapaKTep.11cTHK11 

.n.11uaMHquocm (Ko3cp¢m.i:i1eHTa .n;HHaMHqHocrn P1oc, ). fpaqrnKH orn6aroru;Hx K03cpcjmuHeHTOB .UHHa­

MIFIHOCTH (fltoc) )J;JUI HCCJie.n;oBaHHbIX cpparMeHTOB H<l>C rrpHBe.n;eHbI B IIpHJIO)KeHHH 3. MaKCMMaJih­

Hbie K03cjJqmutteHTbI .UHHaMHqHoCTH HaH6orree rn6KHX 3rreMeHTOB (KpOHIIITeiffioB) KapKaca H<l>C 

<<PEBEHTAJI» B 38BHCHMOCTM OT BM)J,a 06.lllfIJ;OBK.11 H3MeIDlJIJICb crre.uyroru;HM o6pa30M: 

• ,UJIH nma OOJllll(OBKH H3 <I>n6poueMeHTHhIX nmIT - 8,39 npu 5 ru; 

• ,UJISI Tuna o6JIHl(OBKH HJ uaTypaJJbHOro KaMHH - 12,21 npu 7 ru; 

• ,UJIH THna OOJIHl(OBKH HJ KepaMorpaHHTHbIX IIJIHT - 5,67 npu 5 ru; 

• ,UJISI THDa 06JIHU.OBKH H3 KJIHHKepHOH TIJIHTKH 13,82 DpH 8 fl(. 

IIpw 3TOM, np11 ycrauosrreHHhIX K03cpcp11u11eHTax .n.11HaMwrnocT11 rrospe)J(.neu11H: MITH pa3pyrne­

HH:H KpOHIIITeHHOB He ycraHOBJieHo. 

6. HaseCHbie cpaca)J,Hhie CHCTeMOI rrp0113BO.L(CTBa 000 «PEBEHTAJI», HCCJie.L(OB8HHbie B paMKax 

npoae)J;eHHhIX HCTibITaHHH, MOryr 6bITh peKOMeH.L(OBaHbl )];ID! npHMeHeHmI B ceHCM00118CHbIX perMOHax 

P<l> c 6anrrhHOCT1IO nnoru;a)J;OK CTpOHTeJibCTBa or 7 ;::i:o 9 6arrrros BKJIIO<rnTeJibHO np11 coxpaueuHH KOH­

CTPYKTHBHhIX perneHHH, rrp111UIT1IX s 11ccrre.noBaHH1rx KOHCrpYKIJ;mrx H<l>C, H cooTBeTCTBIDI pacqer­

u11x ycKopeHH:H B ypoBHe 3Ta)l(eH rrpoeKTHpyeMoro 3;::i:amui: 3HaqeHlliIM, rrorryqeHHhIM rrpH HCITDITa­

IDUIX (cM. rr. 3 HaCTo5uuero 3aI<JTIOqeuIDI). H<l>C <<PEBEHTAfl» c o6rrm..(OBKOH H3 KepaMorpaHHTHbIX 

IlJIHT MOryr rrpHMeH51TbC5! TOJibKO B cei1CMOOl18CHbIX perMOHax c 6ann1HOCTblO rrrroru:a.nKH .no 8 6anrroB 

no llIKane MSK-64. ,l(IDI rmoru;a,11,oK c 6arr111uocThJO .n:o 9 6aJIJJOB Heo6xo.nHMa ycTaHOBKa B cpe,11,HeM 

nporreTe no BbICOTe uarrpaBJI5flOIJJ;HX )J,OIJOJIHHTeJibHbIX ropH30HTaJibHbIX CB5I3eH: c rrocne;::i:yroru;eH: 3KC­

rrepHMeHTaJihHOH rrpOBepKOH ycHJieHHOH CHCTeMhI. 

7. II pH MOHT8)Ke HaBeCHhIX cpaca.L(HbIX CHCTeM rrpOH3BO.L(CTBa cjmpMhl 000 «PEBEHT All» B 

ycJIOBllilX, OTJIHqHblX OT pe)KHMOB HCilhIT8HHH (uarrpHMep, B crryqMx rrpeBbIIIIeHH5l 3HaqeHHH pacqer­

HhIX ycKopeHHH, rrorryqeHHhIX npH MCTihITaHIDIX - CM. rr.3 - H, B oco6eHHOCTH, npH npoeKTHpOB8HHH 

3)!,8HHH CJIO)KHOH reoMerpw-IeCKOH CTPYKTYPbI, T.e. HeCOOTBeTCTByIOIJJ;MX Tpe60B8HH5!M n.5.3 err 
14.13330.201 8 [2]), crre;::i:yeT rrpH rrpoeKTHpOBaHHH 3)!,8HHH BhlllOITHHTh pacqernyro rrpoBepKy ceikMO­

CTOHKOCTH H<l>C (nposepKy uecyru:eH: cnoco6ttocTH npH .netiCTBHH MeCTHhIX ce:HcMH':leCKHX HarpYJOK) 

no MeTO)J.HKe, npHse.neuHOH B IIpHJJOiKeHHH 4 K HaCT05!IJJ;eMy 0Tqery. IIpH 3TOM .D.IDI KaiK)J;oro H3 

nposep51eMhIX BHJJ:OB <l>HC CJJe,11,yeT HCTIOJJ130BaTb Be1111qHHbI K03cpcpHUHeHTa JJ:HHaMwrnocTH CPtoc), 

orrpe.n.erreHHhie B paMKax H8CT05!ru;ero HCCJJe)J;OB8HH5!. 

fhM. .IIHcr N~.ll0K)'M. Il0JUJ. ,Uar a 

TexHH'l""'"rn OT'leT Te"'fe: <l3KcllepH1'1emw1bHh1e H<.w1eJwsat111ii no oueH1'e c"J:i­
c>..10cro t1K,)C'll-! HaB<XH•'H <J.la~''" CHClCl'vlb.I «PEBEHTAJI» c j)d.lJill.'!HblWI BH­

.!\a'ffi Ofulliu.OBOKn 
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C <DfEOY BO <<HauHOHaJihHhIH HccneAoBaTenhCKllH M ocKOBCKHH rocyAapcrneHHhIH cTpon:renhHhlH y1mBepcn:rern 
«HayqHO-HCCJleAOBareJJhCKHH HHCTl11YT 3KCrrepHMemaJlhHOH MexaHHKH>> (HJiIJiI 3M) 

8. IlpH rrpHMCHCHHH cpaca,ll;HhlX CHCTeM <<PEBEHTAJI» c 06.rrm.J;OBKaMH H3 HaTypa.JihHOfO KaMH.51, 

I<.JIBHKepHOH IDIHTKH H cpH6poueMeHTifhIX IDIHT, rrporne;:i:nrnx HaCT05lIIJ:He HCIIbITaHlfj{ (CM. P a3;:i:enhI 1 H 

3 HaCT0.5IIIJ:CfO on:ern), B ceifoMHqecKHX pa:ifottax rrpH 6annhHOCTH nnon.i:a;:i:KH CTpOHTeJihCTBa 7-9 6 an­

JIOB rro IIIKane MSK-64 ;:i:oJDKHhI co6mo;:i:aThC5l TPe6oBaHH5l, Kacaron.i:11ec5l ;:i:orrroBeqHoCTH, orHecTo.H­

KocTH H K0pp03HHHOH CTOHKOCTH 3JICMCHTOB cpaca;:i:HOH CHCTeMbI. 

113M. n onrr. ):{am 

Te.x.tt11<Je~1rnii oT'!er TeMe: <0Kcnepl'l""emru11>tthle ttco1eJ(OllaJi1H1 no o ueHKe cei1-
cM0croi1"ocrn: HaS..,'CHOH Qiaca,w-10i:i CHCTeMI>J «PEBEHT AJI» c pnnwrnh!MH BH­

,D,aM1106m1U.OBOK » 
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C <l>fEOY BO <<lfamroHaJihHhIH ucc,1e.D.OBaTenbcKni1 MocKOBCKUH rocy.D.apcrseHHhIH crpourenhHhIH ymrnepc11rern 
<<HayqHo-uccne.nosa1enbCKHH RHCTHTYT 3KCnepHMeHTaJlbHOH MexamtKH» (HH113M) 
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