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Ha A[ccepraLlhro Olera Brrarueeilva Ky6pnxa

<CucrennHute MexaHil3Mbt pefynF 4vtvt cta6nnbHocrll t4

yn pa BnFeMocrH Beprh xal uHo fi no3bt r{ e.no Be Ka ))

Ha coilcKaHre yveHofi creneHn AoKTopa 6uonorntecKhx HayK

no cneuha,nbHocrh 03.03.0L - QvtEnonorna

Axryan unocrb reMbr HccneAoBaH hfl 3a Kn toq a ercfl B pacu h pe Hnn rexHo nor v1t4

hccneAoBannn cta6unbHocrl4 BeprrKanbHofi noesr qenoBeKa c noMoulblo cra6rnomerpvlt|,

nonblrKe cpaBHeHilR a6coltorHutx gHaqenril cta6ttnorpa$rvecxrx noKa3arenefi, a raxxe

ilcno.flb3oBanuu cta6vtnonnarQopM a reqe6Ho-pea6unuraLlroHHbtx qenex il B t-lenflx

AVaf HOCT4KT Cn O pTCMeHOB.

flpaxrrvecKafl 3HaqhMocru pa6orbl cocrot4T B ToM, r{To 3anareHToBaHbt MeroAnKV,

no,ne3Hbte MoAe,nil h nporpaMMHoe o6ecneLreHile, hcnonb3ylor.t1ilecfl B npoMbtrx.neHHo

Bblnyct{aeM;xctaSunoA4erprL{ecK!4x cLrcreMax. B npaxrrqecKoM 3ApaBooxpaHeHrfi

hcnonb3ytorcfl KoMn,neKcHbre pea5unntallhoHHbre MeroAt4Kt4/ BKntoqatou{re paspa6orxr

reMbl, Pa:pa6oraua h yrBepx4eHa npoot4nbHal yve6Han nporpaMMa, Marepranur

AhccepTaqttouaoi,t pa6orut ilcnonb3oB anvcb B ALrcraHLlt4oHHoM o6yvarou4eM Kypce

<Cra6rlonnerphfl vt lnonoruqecKan o6parnan cBfl3b no onopHofi peaxqrn>>, paspa6orano

MeroAhqecxoe noco6re, ilcno.nb3ytoqeecF nph noAroroBKe KaApoe aurcuefi xeann|vxa4nn.

flocroeepnocrb pe3ynbraroB Bbr3brBaer coMHeHre, nocKo,nbKy hMetorcn 3aMeqaHilfl

no pacqeTy noKa3aTe,nff, TaK Ha3brBaeMbtx, (3Hepro3arpar))/ Ha ocHoBaHhil aqana{3a Koroporo

Aenatorcn Bce ocHoBHble BbrBoAbr a pa6ore. flocxonuxy aaropeQeparAhccepraqrh coAeplKl4r

ro,nbKo ccbtnKy Ha nareHT RU2456920, Ho He coAeplKt4T onvcaHnn pacL{era noKa3are.flfl, To

nph AanbHefiulem aHanh3e 6y4enn onilparbcff Ha onilcaHhe K nareHTy t4 At4ccepraL{kto

Ihttp ://n p hvs. rulfi I es/d issertatio n/ovk/ku b rya l< d issertatio n. pdfl. llpoee4eHHuil auanuE

noKa3a.fl, r.]To onhcaHhR B naTeHTe il AhccepTa\r t hAeHThqHbt, a coilcKaTenb nph npoBeAeHilil

3KcnephMeHTa.nbHblx l,lccneAoBanui,t u o6ocHosaHt4r4 c}ovlx BbtBoAoB ilcno,nb3oBan <...cnoco6

cm a 6un owte m p uq ecKoeo u ccnedol'o H u n deu ea m en a u oil cm po m ezu u qenose Ko,

30Knrcqarcu4uilcn e nocnedoaamenbHoM u3MepeHuu coaoKynHocmu xoopduHom o6u4ezo



LleHmpa doenenun (oUA) o6cnedyetuoeo Ho nnamQopwry... u pocqeme npu xamdour

u3MepeHuu MeHoaeHHoil cxopocmu oneMeHmapHoeo cMet4eHun Ol-1fl ua Ha.lolto I KoHeLI

xoxdoeo ducxpemuozo ompaKa cmamoKuH$uoepoMMbr, ... npu xatrdoM LBMepeHuu

xoo pd u u o m o6 u4e zo u,e H m p a d a an e u u n pa ccq u m br eo p m cfr e H e paBo m po m bt H a

nepeMeu.leuue o6t4eeo qeHmpo doaneuun 3a epeMn ucatedoaauun, onpedeltneMbte KoK

cyMMa npupoL4eHuil xunemuqecKux euepzuil me/ta o6cnedyeruoeot ebtqucneHHbx npu

xoytdout oneMeHmapHoM nepeMeuteuuu o6u4eeo LleHmpa daeneuun...>. Ha crp, 63

AhccepraLlttn npvBeqeHo: (...Ko.flLrqecrBo Bbrno.rrHeHHofi pa6orsl (aarpaveHHoil aueprrar,r)

Bblpa)+(aercn a ... lxoynnx (flx), CooraercraeHHo, nph qt4cne n npoBeAeHHbtx AhcKperHbtx

r:nnepenrfi/ 3To Ko,rtilLrecrBo pa6orul MoxHo paccr{ilTarb no Qopnnyne:
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Heo6xo4r,rnno orMerhrb, ttro cyMM14poBaHhe nprpau{eHhfi uexoropofi ae,nh.{t4Hur Ha

ArcKperHbtx BpeMeHHbtx hHrepBa,nax B rrore 4acr o6u1ee nphpaqesre erofi Be,nhqrHbt 3a

BpeMF cta6nnorpaSrvecxoro rec'ra. lloxaxeu no4po6nee, noLteMy 3To raK: BbrHeceM

nocroflHHbte MHoxl4re.nr 3a cxo6xr, pacKpoeM 3HaK cyMMbt h nonapHo crpynnhpyeM

cnaraeMbre c oAfi HaKoBbtMh 14HAeKCaMh :
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rAe m - Macca ilcnbtTyeMoro;
n - KonhqecTBo oTcqeToB cTaTOKhHe3hrpaMMbt;
V; - cxopocru sa i-om yqacTKe.

<Dopnyna (1) no4raepxAaer, qro cyMMa nphpau4eHhfi paaHa pa3Hocl4 KoHeqHoro h

Haqa,nbHoro sHaqeHilfi Be.nhL{14Hbr/ h, c,neAoBare.nbHo, noKa3are.flb E onpe4elflercff To,nbKo

(1)



3HaqeHhFMrl cKopocl4 O44 a xoueqHurfi il Haqa.flbHbril nnoueHru cta6nnorpaQrvecxoro

Tecra. f1 poaHan rail pyeM HeKoropbre caoilcraa noKa3are.nr (3Hepro3arpat> E, Koropbte

HenocpeACTBeHHo BblreKator r,r: (1):

1) floxasare.nu E rnneer cnyvailHurfi xapaKrep. ly'saecrHo, tlro npil cnoxoilHonn croAHt4t4

Benrtett'Ha cKopocrr OL{! r:nnennercff npaKrilqecKJ4 or Hynn Ao HeKoroporo

MaKChMa/tbHoro 3HaqeHrtfit a ee 3aBhcl4Mocrb or BpeMeHh fiMeer BLIA ruyMono4o6uutx

xone6aanil, ocHoBHafl 3Hepriln Koropbrx cocpeAoroqeHa B no.noce or 0 4o 1 fq.

11 ocxol uxy MoMeHTbr H aq a.fl a h/ coorBercrBe H Ho, o KoHq a H hfl nccneqoea+ltfl

a sr 6 r pa rcrcff n po h3 Bo.n bHo, a An rre,n bHocru o6cn e goaannh M Ho ro 6or uru e

xapaKrepHoro nephoAa xole6aHrfi, lo oro o3Haqaer aur6opxy cryvafrnurx HaL{arbHbrx

h KoHeqHbrx aHa.reHilil cKopocl4 OL{!, xoropure 6y4yr hcnonb3oBaHbr nph

Bbtr{ 14c.neH h r noxagarenn F,

2) floxasarenu E4onNeH paBHoBepoflrHo hMerb KaK no.noxhre.nbHbre, TaK h

oTpt4L{arenbHbte 3HaqeHilfi/ qTo n.floxo coorHoct4Tcn c pea/l bHocrbro, nocKonbKy

qenoBeK B npoLlecce cronHl4ff B ocHoBHoM rparhT 3Heprilto H3-34 Bfl3Koynpyrhx

ceoilcra Mbruru.

3) C yverom n,n, l- v 2, tuogynb noKa3arenn E ponxeH uhpoKo BapbrpoBarbcr

(npaxrrvecKil or Hynfl Ao HeKoropofi aerrvruur).

4) BenrqrHa noKa3arenfl ne 6y4er 3aBhcerb or AnhrenbHocrr4 14ccneAoBaHilfl/ trro

cnpaBeAnhBo AnF KoHcepBarhBHbtx MexaHilL{ecKhx cl4cTeM, Ho He yqhTbt Baer

Aucct4narate H ur e ceo fi crBa o p ra H il 3Ma q e,n o BeKa.

PaccnnorprM Ahana3oH Euaqeurfi, Koropbre npr4HilMaer noKa3arenb E, Ha crp.6 onrcaHnn

nareHTa MoxHo o6Hapyxrrb: (...ec.nLr y nepBoro hcnbrryeMoro hroroBbrfi noxaaareru

cocraBVn oKono 85 ,{x, ro y Broporo - 213 flx>.

flanee o6parrnncn K Ahccepraqvn. Hauuuan co crp. 82, noxasarenu F (npeBparil.ncfl) B

noKa3are.nb A. lAzta6n.5, nnoNHo cAenarb BbrBoA, L{To B npollecce cnoKofiHoro cronHnfl

aapra6eruHocrb noKa3are.nff A ccLcraenaer or 0,39 Ax go 4,L6 p.x,Ta6n.1-0 na crp. L07

coAepxhr MeAhaHHbre 3HaqeHHfl noKa3are,nR A a paaHurx Qaaax recra, Koropbre.nelKar B

Ailana3oHe or 0,35 Ax Ao 4,54flx.

flonurraenncfl caMocronTenbHo oqeHfiTb nopnAoK Be,nrqhHbr noKa3are,nfl E, ncnonazyn (1).

V1z onncanvf MeroAr4Kh npoBeAeHhfl 3KcnephMeHra,nbHbrx 14cc,neAoeaanil c,fleAyer, qro:



il3yqeHhe cBofrcrB HoEoro noKa3aTenff BK.flroLrano npoBeAeHhe AByxoa3Hbrx TecToB -
nocneAoBare,flbHo no 30 ceKyHA cnoKofiHoro cToFHhff c oTKpbrTbrMl,r r 3aKpbrTbrMh r,na3aMh,

Corlacso o6u4eraaecrHbrM AaHHbrM [Cxeoprloa ,2000, c. 94, ra6n. 6] gnn cpe4neil nuneilnoi,t

cKopocrh OU,prrnaxcuMsnbHsn BepxHflR fpaHhL{a 95% 4oaephre.nbHofo hHTepBana npr

cnoxoiluonn croAHVV c 3aKpbrrbrMVrna3aMl cocraB.flRer0,019 rulc.llpvt xpafiHrx

npeAnonoxeHilflx, vro: 1-) KoHeL{FraR cKopocrb paBHa nuxoeoil, Koropafl e 3 para npeBbruaer

cpeAHrclo,2) navanunaff cKopocrb paBHa Hy.fllo, r 3) rcnurryennutfi hMeerMaccy 100 xr;

nonyqhM oL{eHKy sepxuefi fpaHhLlbr Be.nhqilHbr noxasarenn E:

100Icr / - \
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2 
\(J^v.wr/ tvuwt 

"JNwrLAtL\.

3annerrnn, qro B npoqecce cnoKofisoro cronHr4ff uan6oree BepoflTHoe 3HaqeHre cKopocrr4

O4A [CxeopqoB,2000,c,94,ta6n.6] cocraennetl,2,6tarrafc, qro npH Macce hcnbrryMoro B

l-00 xr Aaer BepxHroro oLleHKy noKa3are.flfl E paaHyto 0,008 flx. VrrrurBafl, Lrro KoHeqHafl

cKopocrb or.nhqHa or nilxosofr, Haqa.rtbHan cKopocrb OL{,{ ornrvHa or Hynfl h Macca

ilcnblryeMoro peAKo Aocrhraer l-l)O xr, MoxHo npeAnonoxilrb, qro Ha6nrcAaeMbre B xoAe

3Kcnep14MeHroB sHaqeHhfl ncxa3aret:,n E AoniKHbr no McAynn peAxo npeBbrluaru 01005 flx.

ly'g scero Bbrlueh3.flolKeHHoro MoxHo cAenarb raaeHurfi eutao4 o HecoBnaAeHt4vlt B caMoM

HailnyqUeM c,rtyqae/ nonyLleHHoil uattttt oqeHKil He MeHee qeM B 20 pas c AaHHblM14

AfiCCepTaLll4|.i', a B Cnyqae onvcaq4fr naTeHTa 3ro pacxoxAeHile cocraB,nf eT ylKe He MeHee qeM

e 1000 pa:. B uar6onee BepoflrHOM cnyqae ornvqve cocraB/rner or 50 4o 700 pa:, qro craBilr

noA coMHeHhe AocroBepHocrb oft4caHvfr noKa3are,nR (3Hepro3arpar> E h no,ny."reHHbre

pe3ynbrarbr. Ornnerrnn raKlKe Heo6rRcHr,rMoe orcyrcrBhe orphqarenbHbrx:Ha,.reFrhfi

noxasarens E,

Taxunn o6pasovr, nr6o mur Ha6nrc4aenn ou.rra6xy B onhcaHtv K.nrcqeBoro noKa3are,flff, Ha

KoropoM crponTcn Bce BbrBoAbr B Ahccepra\vvt nu6o npnrueHeHile HeonilcaHHoro noAXoAa/

vro n porh BopeLr hr rpe6oaa H r rc o6 o6n:are.n bHoM ny6r rv uom o6cyx4en r h n prMeHsrcu{rxcfl

noAXoAoB h nonyqeHHbrx pe3ynbraroB.

TaxNe hMeercff pffA MeHee cyu4ecrBeHHbrx 3aMeqaunil.

Bo-nepeatx, npeAnafaennuri rroKa3arenb (3Hepfo3arpar> E HanpnMyrc He coorHocrrcn

Hh c h3MeHeHheM nonHofi MexaHL4qecxofi aHeprr14rena qe.noBeKa, Hil c peanbHbrM14



3Hepro3arparaMil Ha noAAepxaHile BeprhKa/lbHofi no3bl, nocKonbKy 06qeMy qeHrpy

AaBneHhff npilnhcbtBaercfl Macca re.na qe.noBeKa. B To BpeMf KaK ol-14 flB,nFercfl BhpryanbHofi

ToqKofi nepeceqeHhF nnocKocrh onopbr vt nvlHneil AeficrBhfl peaKqhh onopbt. flocne4Hnn

HanpaB/leHa BepTHKanbHo BBepx ro.nbKo B CraTilKe; B Cnyqae h3MeHeHilfl no3bl peaKqhR

onopbl ilMeer 6oxoaute cocraB,flflror.r-lLle/ TeM 6oruu.rre, qenn 6onuu.re lrueilHaA v vtnoBa+

cKopocrb cerMeHroB re,na hcnbtryeMoro, llocxoluxy nepeMeqenre Ol-{,,{ HanpnMyrc He

cBF3aHo c nepeMeu4eHileM peanbHbrx Macc, ro t4 npllnncbtBarb Ol-{fl nnaccy re,na/ Ha Haut

B3f nfl A, R a,fl F ercff ouvt6xoi,t.

Bo-emopatx. ocHoBHoe BnAnHtAe Ha no/roxenre Ol-{,Q oKa3brBa}or MoMeHTbt B

cycraBax, sa4eficraoBaHHbrx B npoLlecce noAAepx(aHhR BeprhKanuHofi no3bt. B rrore

no,floxeHile OUA onpege,nflercn MbrueqHbrM ycvnveM n, ecnv roBopl4Tb o coBepuennofi a

npollecce croAHL4A pa6ore, To 3To pa6ora Mbr.rr-1, a He (MexaHilqecKafl pa6ora L{eHTpa

AaB,fleHhf B nnocKocTh onopbl.

B-mpemoux. c yqeroM Bbrlueh3.flo]KeHHbrx caoficra L) - 4), MoxHo cAe,narb BbtBoA, r{ro

noKa3arenb (3Hepro3arpar> E, nptaBeAeHHurfi e nareHre RU2456920 tt hcnonb3yen util e

AHccepraL{ttn, nnoxo xapaKTepr3yer npoqecc noAAepxaHfiF qenoBeKoM Beprrxanusofi nogut

il efo He,flb3ff nphMeHRrb B npaKrrqecxotZ cta6nnorpaSnu.

B-qemeepmatx, h3 TeKcra ArccepraLlh14 ocraercr HeflcHbrM, qeM FB.nflercn (oLleHKa

pacceflHhff nonoxenril qeHTpa AaB.neHhfl no AByM ocflM), hcno.flb3oBaHHas aBTopoM B

KaqecTBe nnou-laAil cTaToKhHe3hr paMMbr: KBapThnRMfi pacnpeAe neHalfl, 14HTepBanannr <3o>

h,nh qeM-ro r,r Hurnn? Bro xe BpeMff cyu-\ecrByer Aklc\Yccl4n o noAxoAax K olleHKe nnou-{aAh

craroKil He3h rpaMMbr [06 on pe4 eneHVJA nnoqaAh craroKh He3il rpaMM bt / Kon ecHr xoa A.A. h

p.p.,20021.

B nnmatx, onhcaHHafl Ha crp. 70-71, Ailccepraqvlt Meroqt/lKa, BbrHeceuxaR a n.5

Butao4oa, no HaueMy MHeHhrc/ 3KBhBa,fleHrHa npo6e <MrureHu>> [Cxaopqoe,2000, c. 138].

11o4o6nan MeroAhKa, cocroflu4afl B orc.nexhBaHVV ABvl>Kyqeficn \eAV,6urra peanh3oBaHa B

nporpaMMHonn o6ecneqeHhh 3AO (OKE (P7lTM)) h onhcaHa B pyKoBoAcrBe no.nb3oBare.nn He

no3AHee 2OOZ r [Cra6r,rnaH-01--2. Cra6vnoaHanh3arop KoMnborepuutil c 6uonorvqecxofi

o6 parHo ri cBR3 bro. Pyxo ao4crBo r on b3o B ar e nfl , 2O0O-2O17 I.

fl oxeaasue. Concxaren b n poBen orpoMHyro 3Kcn ephMeHran bHyto pa6ory, Ho

hcno.nb3oBa.n To.nbKo ABa noKa3aTe.nfl: (3Hepfo3aTpaTbl )) fl (oLI'eHKy nnou4aAh)), npil 3ToM



ocHoBHbte BbrBoAbt 6utrh autno.flHeHbr ro.nbKo Ha ocHoBe noKa3are,nfl (3Hepro3arpar>l E, vro

nocraBh.no AocroBepHocrs ecefi pa6orur B 3aBhchMocrb or efo AocroBepHocrt4. 6utlo 6ut

no,ne3Ho npoBecTh pacqeT HeKoToporo AononHL|TenbHofo MHoxecTBa napaMeTpoB

cTaToKHe3ilrpaMMbl 14 cAenaTb BblBoAbl Ha ocHoBe aHa.flh3a ilx coBoKynHocTl,l.

3axlpqetlre. C yveronn Bbt[ueh3,noxeHHoro cLrilTaeM, qro Heo6xoAhMo np]4Becrrl B

cooTBeTcTBtle pacqer v onvcaH\e npeAnaraeMofo noKa3aTe.nfl (3Hepro3aTpar> E.

Be4yqnfi ilHXeHep 3AO (OKE (PllTM)), K.r.H.,

HayqHaff cneLlhan bHocTb:

05.13.01 - Cncremu afit ananuz, ynpaBneHhe

o6pa6orxa r nQopnnarqra n

f1o4n rcu A.O. KOHOHOBA aaaepnrc:

[eHepan uH ur ri 4r pexrop
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TaraHpor, yr.
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