
OT3hIB

o Qraqua"rrbHoro orrrroHeHTa

Ha Auccepraqruo @ranrauroBa fne6a Cepreennua Ha reMy <<Hayrnoe o6ocHoBaHlre
n paspa6orKa MexaHI{3MoB rrapalrrrenbHo-rrocJreAoBareJnnofi crpyrff}rphr AJrfl

MHoroKoopAI4HarHbIX MarrurryJrrqrroHnbrx crrcreM), npeAcraBnennoft na
corIcKaHrIe yrenofi creleHl{ AoKTopa rexHr{rrecKax HayK IIo clerlr4aJrbHocTr/r

05.02.18 - Teopurr MexaHH3MoB r4 MarrrrdH

MexaHraguu rapaJuremuoi cTpyKTypbr o6lalaror pflAoM AocTor{HcTB,

OAHIIMI{ Ifrc TaKIIX flBJUIIOTCT BbICOKaTI TOTIHOCTb IO3I{IIHOHI,IpOBaIIHTI H }KOCTKOCTb

KoHcrpyKrllur. O4naxo coBpeMer{nue po6ororexHrrrrecKHe r{ Mar{u[ynfl$,roHHbre

crlcreMbl rpe6yror HaptrAy c rorrHocrbro rr nrrcorofi Harpy3orrnofi cnoco6nocrrro

AonoJIHI{TeJrbHbrx norasare.irefi rro pacmupeur.*o pa6o.refi 3oHbr, yBenr{rrerruro

greueHefi rroABr4]Knocrrr BbrxoAHoro 3BeHa ra Ap. B rarrax cn]ru{arx Bo3HrlKaer

Heo6xoAr,rMocrb pelneHr4rr 3aAaq cnr{Te3a MexaHrr3MoB [apaJurenbHo-

flocneAoBarennnoft crpylffypbl c 3aAaHHbrMH rapaMerpaMrr, Koropbre o6reAnlrgror

rrpeHMytrIecTBa [apaJureJrbHbrx r{ [ocJreAoBaTeJrbHbrx MexaHr.r3MoB.

,{nccepraquoHrraq pa6ora Oranunuosa f.C. nocBrrqeHa $oprrlrapoBarrrrrro

OOIrIOIO IIOAXOAa K CIrtHTe3y, aHaJIH3y LI M€TOAaM I,ICCJIOAOBAWTA MOXaHI{3MOB

rrapaJrrreJrbHo-locJreAoBareJnnofi crpyKTypbr Nrt MHoroKoopArdHarHbrx

MaHurryJrf rlrroHHbrx cHcTeM.

Arcrya"rrnHocrb 4aunofi pa6oru 6asupyercx Ha paspa6orre MeroAoB

trccneAoBamua u cosAaHrlrl HoBbIX nrrcoxosS$errunuux po6ororexHrrrrecKr,rx,

TeXHOJIOIEII€CKIIX, MOAAIIIIHCKIIX, UCCneAOBaTeJIbCKIItX CHCT€M, OTJIIIIGIaIOUU,IMIIC{

[oBbrrrreHHbrMH noKa3areJurMr{ rpy3orroAbeMHocTr/r, TorrHocTI{ a oncrpoAeffcrsHs.

Axryannnocrr pa6orrr 3aKrroqaerc-f, B paspa6orr<e HoBoro ceMeficrea MexaHr{3MoB

[aparrJleJrbHo-rlocJreAoBarenbnofi crpyKTypbr, qpeAHa3HarreHHbrx AJr{ ruupoKoro

Kpym TexHarrecKux 3aAarr.

O6ocHonaHnocrb HayrrHbrx norroxeHHfi, BbrBoAoB v peKoMeH,qaqufi

rloATBepxqaercfl AocraroqHbrM o6reuolur pe3yJrbraroB TeoperrrecKrrx ,r

3KcleplIMeHTzIrrbHbIX AaHHbrx, rroir1r{er{Hblx c [prdMeHeHLreM o6rqenpuH{Tbrx

MeroAoB Teopermecxofi MexaHrIKlI, TeopHr{ MexaHr43MoB H Marrr}IH,



aHaJrrlTrlrrrecKofi reoMeTpr4rr,

BIIHTOBOTO I{CqITCJICHIIf, VI

MOAen4pOBaHr4f,.

TeopHrr aBToMarr4rrecKoro yrrpaBJreHr,rf, Teoprrr{

coBpeMeHHbrMr{ MeToAaMH KoMrrbroTepoHor-o

Aucceprarllrosnofi pa6orrr flBJrrrrorct

Ha KOHrIerrTyaIrbHoM IIoAXoAe K perrreHr4ro

nOJIOX(eHIrtll

6asupyrorc-r

Ocnonnrre

o6ocsonanHbrMrr-

upo6neuu u I,[Meror Hayqnyro HoBr,r3Hy. Hayrnue pe3yJrbrarbr, BbrBoAbr ,r

peKoMeHAaqr,Iu, c$opivrympoBaHHbre B 3aKJrrorreHHr.{ AHccepTarlr4rlr, flBJUrIoTct

JIorFIecKtrM 3aBeplreHl4eM paspa6oraHHbrx reoperuqecKnx uoloxenrafi,

pe3yJIbTaTOB KOMIIJIeKCa TeOpeTHKO-3KCnepuMeHTaIIbHbIX IltCCJIeAOsaHI,Ifi aBTOpa,

"flBJutrorc-tt ocuonofi AJrfl AzlJrbneftrunx [epcrreKTr{BHbrx llccneAoBaHraft B AaHHoM

HarrpaBneHrrrlr, co3Aarrafl peKoMeHAarIHfi HayKe H rrpor{3BoAcTBy.

flpe4cranneHHa{ B pa6ore qenb KoHKperHa u coorBercrByeT TeMe

rpeAcraBJrenHofi AI{ccepraIII{r4. C$oplryrr4poBaHHbre 3aAaqri rrccneAoBaHrrrr

pealrx3yeMbr r{ [o3BoJUrroT,qocTr{rrb 3arrBJIeHHyro qenb.

flonyvenHbre B pa6ore pe3yJrbrarbl r{ BbrBoAbr B rIeJroM AocroBepHhr rr

BbrTeKaroT r/r3 [ocTaBJreHrrbrx 3aAaq. A nuenno, xaxAufi IyHKT llonyrreHHbrx

pe3yJrbraroB cooTBercrByer perrreHr,rro [ocTaBJreruloft 3aAaru.

B saKJffo.reHlrr{ aBTopoM Arrcceprarlr{r4 AocraroqHo xopomo npe.{craBJreHbr

oclroBHhre p$yJrbrarbr pa6orrr r{ BbrBoAbr, KoTopbre orpaKaror npaKTr{qecKyro

3HaqHMOCTb pe3ynbraroB rrccJreAoBaH.ua r4 peKoMeHAarIElr rro HX HcfroJrb3oBaHr4ro.

locronepnocrb rroJr5ruennbrx pe3yJrbraroB Aucceprarrr,ru, BbrBoAoB vt

peKoMeHAaIIHft o6ecuewBaeTcr o6ocnosaHHbrM r{crroJrb3oBaHrreM o6lqenpraHrrrbrx

AOIryIqeHIltII, MaTOMaTI4II€CKI4MI4 BbIKJIaT{KaMI'I, OCHOBaHHbIMIII Ha

SyglareHTaJrbHbrx rroJrox(eHnrrx MexaHr/rKll.

flpexnoxenHbre TexHr{qecKr{e peureHr{fl pezurr,r3yeMbr Ha 4paKTr,rKe, qro

rloATBepxAaroTc.fl 3Kcnepl{MeHTaJrbHbrMrr r{ccJreAoBaHr4flMr4 rr rn4poK}rM clercTpoM

BHe,{penr{l pe3yJrbraToB r{ccneAoBanufl B pa3JrmHbre cSepu AeflTeJrsHocrra

qeroBeKa. flocronepHocrb [onylreHHbrx pe3ynbraroB He Bbr3brBaer coMH e]tsI]sjfl,.

Haymar HoBH3Ha pesynbraroB r{ccneAoBanuft, a TaKXe BbrBoAoB kr

peKoMeHAalufi 3aKmorraercfl B non] reHrrH HoBoro cervreficrna MexaHr{3MoB



lapafineJrbHo-locneAoBareirbHofi crpyKTypbr c rurrbro creleH.f,Mrr cBo6oAbr,

BK[roqarorqnM B ce6fl rracrr.frrnbrfi uexanrasru (rruocrrafi ranra lpocrpancrnenHufi).

HonrasHa cxeMorexr{rlFrecKr,rx pemenrul rroATBepxqaercf rrarenTztMrr PO Ha

nOne3HyIO MOAOJIb, HOBI{3Ha ZilIOpt4TMI/tt{eCKIaX IOAXOAOB K pelueHlffiO KOHKpOTHbIX

TeXHIlttIeCKpIx 3aAarl IIOATBepIKIaeTCfl CBIIA9TOIbCTBaMI{ O ro0yAap0TnennOfi

perrrcrpaqr,rr4 nporpzrMM AJr{ 3BM. Coracxareneu pa3paooraHbr MeroArrKr{

KHHeMaTT{qecKoro H .ry{HaMruecKoro aHzlnr{3a c }rureToM 3aKorroB )mpaBneHufl NII
cprHTe3[IpoBaIrHbIX MexaH]r3MoB rrapaJureJrbHo-nocJreAoBaTenbHofr cTpyrcypbr c

Ilf,TbIO CTOIIOHIIMa IO.IIBIDKHOCTIII.

3na.uruocrb AJrfl Hayxr.r u [parcTrrKrr petyJrbraroB Ar{cceprarlwr.

TeoperrlrlecKafl 3HarrrrMocrr, 3aKJrroqaerc-rr B pa3pa6oraHHofi MeroAr4Ke

cnrrTe3a *r rlccneAoBaHrrrr HoBoro ceMeficTBa MexaHrlt3MoB rrapzurJreJrbHo-

rlocneAoBaTenbHofi cTpyKTypbr c rreToM creqprsr4Kr4 rrx [pr,{MeHeHr.ur B

TeXHOJIOIEIIeCKIIX, Me.4I{qLIHCKHX u I{CCJIeAOBaTeJIbCKHX MaHI{IyJI'IIHOHHbIX

CI{CTEMAX.

flparcrr.ruecxarr 3naqr.rMocTb 3aKJrroqaercfl B pa3pa6orKe rleJroro ceMeficrBa

MexaHrr3MoB MaHHlyn-flrlr4oHHbrx crrcTeM, cnoco6Hbrx penaTb [rnporuff rpyr 3aAaq

AJrf 4por,r3BoAcrBeHHbrx crrcreM, xupyprlrqecKoft MeArrqr,rHbr, LrccJreAoBaHrrH

cBoficrB rula3Mbr, MarunHocrpoeHr4rr u MHoTHX Apyrux 3aAarr. flparrnuecraa

3Harrr{MocT6 [oATBep]r(AaeTcfl rrrapoKr.rM Br{eApeHrreM p$yJrbTaroB rrccJreAoBaHHrr B

pa3Jrrurrbre orpacnH HayKH, npor43BoAcrBa H ApyrEx c&ep Ae-flTeJrbHocrrr rreroBeKa.

llparruuecKzur rrpnMeHr{Mocrb paspa6or:arrHbrx MexaHrr3MoB aBTopoM Ar{cceprarlrrra

AOCTaTOqHO xOpOmO qpeACTaBJreHa r{ O6OCHOBaHa B pasAeJre 6.3 .qUCCepTaqHlr Ha

KOHKpeTHbTX [prrMepax.

O6ocnosaHHocrb rr AocroBepHocrb Ha)rrrHbrx rroJro)KeHlrfi no4rnepx(Aaerct

rry6nraxaqrulMlt B perlercupyeMbrx Ha)^rHhrx H3AaHriurx. Hayunrre rroJro)KeHat

Arlcceprar{ul4, BbIBoAbr r{ peKoMeHAauurd rrpourrrrl anpo6aqr.no Ha Me}KAyHapoAHbrx

u BCepo00uficxrax HalrrIHbIX xOn$epeurlu{x H CIIMIIO3I{yI!{aX pa3nrtHoro )pOBHrI.



Br4Ae.

CogepxaHrre ll crpyKTypa Ar.rcceprarlru.

Har{HbrM .f,3brKoM, aKKypaTHo

rrpeAcraBJreHbr n y4o6ovr{TaeMoM

MeroAororurrecKrr pa6ora BbrcrpoeHa Bepno. Pa6ora Halucana rpaMorHbrM

o$oprrrneHa B eArrHoM crr4rre, $oprraylrr

3agaua, perlaeMbre n pa6ore, [ocneAoBareJrbHo orpan€rorcr B rJraBax:

3aAaqr4 l, 2 u 3 peuarorcrr B uraBe 2, zagaua 4 ws raxAofi pa3HoBr,rAnocrr4

MexaHa3MoB pemaercr coorBeTcrBeHno B rJraBax 3, 4 w 5, u aaroneq sagaua 5

peruaercr n rnaae 6.

Bo BBeAeHr/tH aBTop o6osHa.{aer qeJrb, 3aAaqr4 r{ccneAoBaHrlf,, Hayqnyro

HOBI43Hy, Iltc[OnByeMbre MeTOAbr r{CCJreAOBAnrUfl H frOJrOX(eHrUr, BbrHOCrrMbIe Ha

3arrlrrTy.

B uepnofi uraBe aBTopoM BbIrroJIHeH AocraTorrHo no4po6nrrfi aHaJrrir3

MexaHrlt3MoB [apaJrJreJrruoE pr [apaJrneirbHo-[ocJreAoBaTenrnofi crpyKTypbr,

HA}^IHbIX TPYIOT H 3AACNA, ITA KOTOPbIC OCHOBbIBACTC.fl AAHH€UI AIICCEPTAIIIIOHHAII

pa6ora. Oco6oe BHr{MaHr/re yAeJreHo MexaHr.BMaM rapzuuremnofi crpyKTypbr c

TpeMfl crerreHrlMlr cso6oAbr, paccMarpuBaeMbrM B AanrueftrueM KaK qacrnqHbre

MexaHI{3MbI. Pacclrorpenrr pa3Jrr/FrHbre cSeprr npr{MeHeHr4f, uoAo6nrrx

MeXAHII3MOB AJI{ TeXHOJIOTAIIeCKI{X, MeAI{UI,IHCKI4X, ITCCJIeAOBaTeJIbCKIIX

MHoroKoopAl{HarHbrx MurnrrrryJrrquoHHhrx cucreM. florasaHa norpe6nocrb B TztKr{x

MexaHll3Max, o6na4arorqr{x cHrDr(eHHbrMH rvraccora6apuTHbrMr{ xapaKTeplrcTr{KaMr/t,

nnrcoroft TormocTbro, pacuupennofi soHoft Aeficreu-fl BbrxoAHoro 3BeHa. B qenonr,

rJIaBa rlocB.flIrleHa $opnrupoBaHlrro o6qero rroAxoAa K clrHTe3y, aHaJrlr3y r{ MeroAzrM

HCCne.iIOBaIilUI TaKI/tX MOXZIHII3MOB.

frana 2 rocBflrr{eHa crpyKTypHoMy aHzrJrr{3y vr cHHTesy MexaHrr3MoB

napaJrJreJrrsoft crpyKTypbr c rurrbro crellerurMr,r ceo6o4rr, BKrtroqarou$4M

.racrrlHnrfi uexanr,rgu. B rnaBe npoBeAeHa rcnaccrn$nKarlurr MexaHrr3MoB

lapzlJrJrenbHo-rrocJre4onarenrnoft crpyKTypbr, B cocTaB Kr{rreMarr.rrrecrofi qerrr{

Koropbrx sK[irD.reH rlacrr/rrrHbrfi uexaHrasNd. Paccldo'rpenbr nce 78 6asonrrx cxeM, r43

Koropblx 6rrma oro6panrr nau6onee [epcrreKTr{BHbre c TorrKr4 3peHwr pemeHrrt

KOHKpeTHbTX TeXHOnOrr4rreCKr{X 3aAaq.



B uraBe 3 pemzuucb 3aAaqn o rroJrox(eHrrfx, Kr{HeMarr{rrecKltfi u

AuHaMravecrurfi aHarrlt3 MexaHr43Ma uapzu[reJrbHo-rocneAoBarennnofi crpyKTypbr c

qacTIirtIH6rM rItIocKr4M MexaHr{3MoM.,{arrHUfi MeXaHr{3M paccMaTpy{B?.Jr}fl C TOrrKLr

3peHlll l{cnoJrb3oBarrruI ero Mfl aA,r{}rruBHbrx rexsonorufr H BbrcoKororrHoro

lpocrpaHcrBeHnoro I,I3roroBnenrrr{ u o6pa6orKr{ Aerarrefi. B fJraBe Hcronb3oBarr

M€TO,4IIpeOOpa3OBaIIlUI KOOpAI{HaT, aHaIIIITI4tIeCKIftM peIueHIIeM non)rueHa CIICTOMa

ypaBHeHI/tU, IIOJIHOCTbIO OIII{CbIBZ}IOIIIafl nOnO)I(eHAfl TOTICK BbIXOAHOIO 3BeHa

MexaHI{3Ma. [tn pelreHrlrl 3aAarr Kr{HeMarr{rrecKoro aHarrrrca r{crloJrb3oBaH MeroA

Anxeleca-focneHa, Ha ocuoBe Koroporo BfiocneAcrBrlrrr perneHa u 3aAaqa

Ar{HitMr{Krr qacrruHoro rrJrocKoro MexaHr{3Ma. flolyrenu
3aBr,rcuMocru rd3MeHeHnfl cKopocrefi u ycxopenprfi or BpeMeHH.

rpa$nuecxne

r{erneprar HIaBa rrocBrrrleHa aHaJrrr3y MexaHrBMa rrapa;rJrenbHo-

IIOCJIeAOBaTOJIbHOI/I CTpyKTypbI C IOCTyIIaTOJIbII6IMII [pI{BOAaMIit I{ c KapAaHHbIM

InapHrlpoll. B rJraBe pelneHa 3aAaqa o rroJro)KeHwrx BbrxoAHoro 3BeHa, peureHa

3aAarla o cKopocrrx MeroAoM Anxeneca-focneHa, oqpeAeireHhr o6o6rqennrre

cKopocrll [pLtBoAoB LI cKopocTrlr BbrxoAHoro 3BeHa. 3aAaqa AHHaMT{KH pelrreHa Ha

oclroBe ypannenufi ,.{anarvr6epa-Jlarpanxa. r{ucnennuu perrreHueM rroJr}nreHbr

rpaSurul I{3MeHeHrI-rr KoopAr{Har, cKopocrefi, a raKxe $asonrre rpaeKTopr{n

BbrxoAHofo 3Berra.

B nsrofi rJraBe paccMaTprrBaeTcr MexaHrr3M rrapairJrenbHo-

locireAoBare.nrnofi crpyKTypbr, B cocraB Koroporo BXoAr,rr .racilr.rnnrfi

c$eprauecrurfi MexarrusM c rpeM{ crerreHrrMr.[ cBo6oAbr. ,{auxufi MexaHH3M

no3rrllrroHlrpyercq KaK a[brepHarr,rBa xprpyprmecKoMy po6ory daVinci. B uane

rrpHBeAeH uo4po6nufi cpannurenblrblft crpyKTypnufi ananrr3, ABr/DKeHlre AarrHolo

MexaHlI3Ma paccMarpl{Baerc-fl Br{HToBhrM MeroAoM. Penrenrr 3aAarrr{ KHHeMaTT{Kr{ u

Ar4HZrMr{KH MeXaHrr3Ma, BKrrnqarorqero c$epnvecr[ft MoAynb c rqpyronofi

HarrpaBJutrou1efi.

Illecrar rnaBa AUCCepTaTIHH rrOCB{rrIeHa 3KCrrepLrM eHTaIrb Hbr M

HccneAoBaHrrrrM. B rnaBe olncaHbr SKclepr{MeHTairbHbre o6pasqu HeKoropbrx

pa3paooTaHHbrx MexarrH3MoB, [poBeAeHbr I/tCtIbITaHnf,, OIIpeAeJIeHbI



$arcrnvecrrae qpeAeJlbHbre yrJrbr rroBopora 3BeHbeB, rrpeAeJrbHbre nnHefinrre

lepeMelrleHlrrl npr{BoAHbrx 3BeHbeB vr BbrxoAHoro 3BeHa. 3xcuepurvreHTzlrrbuo

ycraHoBJrerrbr Bo3Mo)KHocTr{ [onaAaHr4l[ MexaHr{3MoB airrr orc)ircTBu{ TaKoBofo B

rpafinae [onox(eHrlrl. AnalnTuqecKr4 o[peAeJreHbr oco6nre [onoxeHr{rr

paccMarprlBaeMbrx MexaHH3MoB, rrocrpoeHu pa6ovrre 3oHbr, rrpoBeAeH ar{aJrr43

TOTTHOCTI{ MEXAHI43MOB.

Ocnornrre p$ynbrarbr u BbrBoAbr rpeAcraBJreHbr B 3aKJrroqeHrru. B

3aKrloqeHuu AocraroqHo uo4po6no orucaHbr rroJryrqer{Hbre pe3ynbrarbr c

peKoMeHAarlrrrMr,r qporr3BoAcrBy.

.{nccepraqnl rlpeAcraBJrfler co6ofi 3aBeprrreHunrfi nayrnnft rpy,q, xoporno

cTpyKTyp4poBaHa, MaTeprltztirbl r43JlolKer{br B JroruqecKoft nocneAoBaTeJlbHocTrlr,

rpaMorHo lI KoMrIereHTHo. flo crpyrrype, coAep)KaHr4ro, rroJrHore Marepr4aJra lr

crl4Jrro rr3Jro)KeHrrfl, rny6Nne Ha) rHbrx rrccneAoBarnafi pa6ora coorBercrByer

ypoBHro AorcropcKor4 AlrccepTarlul,I.

Co4epxanue anrope$epara coorBercrByer coAep)KaHraro Ar.rccepTarluu.

3aue.raHr{fl rro Arrcceprarlr.ru

1. B pas4ene 3.1. [peAcraBneHo aHaJrrlTrrrrecKoe peureHrre 3aAarrra o

Ilono}IteHrlr[X MexaHI43Ma, oAHaKo He roBopr{Tc.fl o reoMerpr4rrecKHx orpaHr4rreHr{trx,

HaKJraAbrBaeMbIX Ha 3BeHb-r{ Lr, cr, b, 3HarreHllrn Koropblx o6ecuequBarro 6rr

aAeKBaruoe u [pueMJreMoe peruenr,re crrcTeMbr (3.8), [pr,rMerureMoe B cBoro oarepeAb

AJUI co3Azlur{r pa6orocuoco6nrrx MexaHrr3MoB.

2. Hanuwe paAHKanoB B peruenurrx cr{creM ypaBHeHr{fi (3.8) n (3.9)

BHocrIT psA HeoAHogna.{Hocreft. B cBr3rr c rreM, He coBceM {cHo, r<ax 6rrna

IIOIJ IeHbI OAHO3HaqHbIe TIIICJIeHHbIe pemeHl,Lfl II KaK[IMI4 MeTOAZIMLI qpICIeHHO

pemarucb rloJrlqeHHbre arraJrr4TrlrrecKrre BbrpaKeHr,rr (3.8) u (3.9). B 4racceprarlurr

He yAaJrocr uafirpr orBera Ha 3Trr Bolpocbr.

3. B pasgene 3.3. paccMarpuBaercfl AlrHzlMr{Ka rracrr.rrrHoro rurocKoro

MexaHrr3Ma, oAHaxo ) IrlTbrBaeTc,r ToJrbKo Macca BbrxoAHoro 3BeHa, Maccbr Apyrux

3BeHbeB He yrl{TbrBztrorct. Ecnu 3To AorryrqeHr.re, To cJreAoBano 6nr ero o6ocnoBarb.



Ecrlr 3To [pI{BeAeHHafl K BbrxoAr{oMy 3Ber{y Macca, To cJreAoBalo 6nr yKa3arb rorrKy

lpr{BeAeHrur.

4. Ha crp. 150 orMerraercfl? rrro 3aKoH ycKopeHar, coorBeTcrByer

xone6arerbHoMy ABrrlKeHrrro. Ecnra gro raK, To rorAa cne,qoBaJro 6u orMeTnrb

rIcrorIHrIK xore6arnafi, reu 6onee .rro o6 yfipyrocrl,r 3BeHbeB Hr.rqero He cKa3aHo,

3HarrHT r/rcrorrHHKoM rone6aHu.f, .nBJr.flerc-fl frplrBoA, Ho Azlrree Ha crp.l52

yKa3brBaercfl, r{To MoAenr{poBaHr{e qpoBoArlrc.s 6es }rrrera rrapaMerpoB ABr{rarenfl.

Ocraercs [peArroJrararb, qro HcrorrHHKoM role6anufi 6yaer BHeurHrrr

3KCrIeprrMeHTaJrbHbrM nyTeM

Bo3M1[qarcIqall cl4Jra, o Koropofi n pa6ore roxe Hr.rrrero He roBopr{Tcfl. Kcrara s

rJraBe 5 yrasunarorcr KoH4pernbre 3HarreHr,rr yrpyrocrefi 3BeHbeB (crp.245,248),

HO TZIM paCCMaTpIBaeTCt ApyIOu MeXaHI/t3M.

5. B pas.{ene 6.1. o4peAeJrflJrrlcb

TexHIlttIecKIlIe flapaMeTpbr paspa6oraHHblx MexaHrr3MoB, TaKr{e KaK nranefinrre

rrepeMerlleHrIrl 3BeHbeB B HarrpaBneHlrrx pa3JrmHbrx oceft, npeAenbHbre yrJrbr

[oBopora 3BeHbeB, npeAeJrbHbre rlrrefinrre r{ yrnoBhre cKopocru, oAHaKo

HacKoJrbKo rorlHocrb H3Mepurenrnofi amraparyprr (npu6opon) a qpaMerureMbrx

MeroAoB sKcrepliMeHTaJrbHbrx rrccJreAoBanuit o6ecne.Msaru neo6xoAaMyro

TOTTHOCTb rrcMepeHr/rft ne scHo.

6. K co)KarleHuro, H€ npeAcTaBJrenbr pe3ynbrarbr cpaBHeHHfl

3KCneplrMeHTaJIbHbrx AarrHbIX c TeopeTruecKHM[r, rrTo cHH]KaeT rIeHHocTb

4poBeAeHHbrx 3KcrrepaMeHToB.

3arcirrcqeHr.re

[nccepraqrroHHalr pa6ora @lrnranuona fne6a Cepreenuua Ha reMy

<<Hayrnoe o6ocnosaHne v paspa6orxa MexaHr{3MoB rrapuufienbHo-

rrocJreAoBarenrHoi crpyKTypbr Nrfl MHoroKoopAr4HaTHbrx Marrr[ryJrflrlHoHHbrx

cucreM) rpeAcraBJurer 3aKor{qeHrryro Ha}rqHo-KBanu$nraqr,roHHya pa6ory, B

roropofi Ha 
'ocHoBalarztu 

BbITIoJTHeHHnIX aBTopoM r/rccJreAoBanufi paspa6oranu

TeopernqecKne rroJroxegrur Lr H3Jrox(enbr HoBbre Halrr{Ho o6ocnonannrre



TexHrlrrrecKHe pemeHr.Ifl, IrMerorlue 3Haqr.rTelbHbrfi BKJTaA AJrfl pa3pa6oTKH

MexaHrr3MoB MHOrOKOOpArrHarHbrX MaHrrfryJurquoHHbrx cvcreM.

{nccepraryroHHalr pa6ora yAoBJrerBop{er KpraTeprurrvr n.9-14 <<flonoxeHr{rr o

lpuCpKAeHIILt )rrIeHbIX Creneneft>>, yTBepxAeHHOIO fIOcranOUIeHI{eM

flpanrarerbcrBa Pocczficrofi (De4epaqm or 24 cerrn6pr 2Al3 roAa Ns842,

Koropbre [peAbrBJurrorcr K ArrcceprarlurrM Ha corrcKaHr{e y.renoft crerreHrr Aorffopa

HayK, a e€ anrop @ranpmnon fre6 Cepreenn r, 3acJry)nnBaer rrpucyx(AeHru yrenofi

crereHu AoKTopa rexHrlrrecKllx HayK rro clerluzrJrbHocTlr 05.02.18 Teopnx

MexaHII3MgS 14 y2mr{}I.

O$uquanrnrrfi orrroHeHT .{CKAII r,rHxeHepHo-TexrroJlorl{rrecKoro

OIIEHT

Hecuusnon HsaH Anexceerrr

,rk rroxrr6px 2019 r.

Cnequamnocrb no roropofi sarrlrlrrlanacb ,urrccepraw4a'.05.02-18 - Teoplra MexaHH3MoB

lr MarrraH (2017 r.)

@e4epamnoe FocyAapsrBeHHoe 6roAxernoe yqpex,qeHr,re Bbrcrlefo o6pasonaxrar

<<Bonrorpa,ucrnfi rocyAapcTBeHHbrfi arpapnrrfi ynunepcrmeo>

Agpec. 400002 r. BonrorpaA, rp-T Vrrunepctrtercxuir, \.26
Tere$on/$arc: (8442) 41 -17-18

E-mail : ivan_nesmiyanov@mail.ru

iril{r:qt;r,;;


