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Marvracar,r4ona Myxarr,nr4prana Tarn2.rusBnqra, AoKTopa rexHl,IqecKr4x HayK,

upo$eccopa, oKcrrepra .u{cceprarlr{oHHoro coBera A 05.21.642. npu klncrr.rryre

ManunoBe.qeHl{rl u aBToMarr,rKH HAH KP., Krrprrrscxou rocyAapcrBeHHoM

TexHuqecKoM yHrlBepcurere wt. 14. Pag:ar<ona rro Ar{cceprarlInu Pafirnra6er<onofi

fynvrzpu Myrrap6eKoBrrbl Ha reMy: <<,{uuaunvecKafl MoAenb MaHr4uynf,Topa

oroollHofo arpefara c HaBecHbrM MonoroM)), [peAcraBneHHyrc Ha corrcKaifl..ae

yteuofi creneHl,I KaHAI{.{ara rexHxqecKr/rx HayK rro c[equanbHocrr4 05.02.18 -
TeopHrI MexaHlr3MoB r4 MaruI{H.

Paccrvrorpea npeAcraBileHHylo Ar,rcceprarlr4ro Pafirnr,r6erosofi fymr,ruprr

Myrrap6eKoBHbr, rrpuruen K cneAyrouleMy 3aKJrroqeHr{ro :

1. CooreercrBue pa6orrr c[eqr{aJrbHocrr{, rro rcoropoff AaHo rrpaBo

ArrcceprarlrroH HoMy coBery [pHHr{Marb Arr cceprarlnu K 3arrlrrre :

flpegcrauleHHafl KaHAI4AarcKa-f, AuaceprarJur coorBercrByer npoSranro

AllccepraldrloHHoro coBera. B pa6ote npoBoAprru pazpa6orKa AkrHaMr4qecrofi

MoAen[ MaHl{[ynf,Topa or6oftHoro arperara, co3AaHHoro Ha 6ase oKcKaBaropa 30
- 2621, Ha MaHnrly{rxtop Koroporo BMecro KoBrrra HaBerrrHB aercfl KpLrBoruurrHo -
KopoMblcnosrrfi MoJror, nuratotguftcx or rrrApocucreMbr 3KcKaBaropa, qro B

nolnofi Mepe orBeqaer rlacilopry clequanbHocrr.r 05.02.18 - reoplrrr MexaHr43MoB

I{ MAIIIPIH.

2. Ile.rrrro Ar{cceprarlnonHofi pa":pa6orra

AllHaMLrqecroft MoAenI{ MaHrIrryJI{Topa or6ofinoro arperara c Kpr4BoIxHlHo -
KOpOMbTCJIOBbTM MOJIOTOM, rrO3BOJUIrOrUat Ha OCHOBe ee AHAJrkr3a onpeAenrrb

palll{oHilfibHhre 3oHbI pa6oTrr MoJIora u Bbrf,BJrrrb Bo3Mox(Hocrl{ rroBhrrrreHrrt

AOnfoBeqHocTLt 3BeH6eB ero MaHLrrryJUrTOpa.

2. llocraeneHHat qenb Aocr{n{yra perxeHr{eM B Arrcceprarlrlkr cneAyrorrlnx

3a.4aq:

paoorbr flBIflETCq



1. Vcrauosreurr 3aBucuMocrr4 LrHepqproHHbrx xapaKTepr4crr4K

MaHlrlynf,Topa oT rroJrox{eH.nfl. ero 3BeHbeB.

2" Oupe4eleHrr 3aBucl{Mocrn peaKTLrBHbrx cvffr, 4eficrnyroulnx Ha

Kopnyc MoJrora, or BpeMeHu vr [poBe.{eHa ee alnpoKcLrMaqufl aHaJrkrrla.recxofi

Qyurqnefi.

3. YcraHonrtenrr 3aBr{clrMocrr4

xapaKTeplrcTr{K fr4Apocr4cTeMbr MaHr4rryn.{Topa

yrpyrnx

OT CTO

v geuuQapyroqux

lono)I{eHLIA, AABIIeHkIfl. U

TeMrrep arypu paO ouef xu,4r<ocrLr B rr4Apo cr{creMe.

4. Pa:paSoraHa MareMarzqecKar MoAenb MaHnlynrropa r4 upoBeAeH ee

rlp eABapr4TeJrbHbrlr aHaJUr3.

Coomeemcmrue o6uercma uccnedoeaHu, duccepmaryuu qenu u sadauaw

duccepmat4uu. OSueKm uccJtedoeauua: Or6oftsufi arperar Ha 6ase excKaBaropa

3 o -2 62 | c HaBecHbrM Kpr4BorupruHo - KopoMbrcJroBbrM Mo JroroM.

If p e du em uc cn e d o e aHufl : [uuawuuecKa.f, MoAeJrb MaHrrrrynf,Topa or6ofi soro

afperara c KpLlBorur4nHo - KopoMbrcJloBbrM HaBecHbrM MoJroroM.

ArcmyanaHocmb meMbt duccepmat4uu: B [ocneAHr4e roAbr rxnpoKoe

pacnpocrpaHeHl4e B ropnofi u crpol4renruofi [paKTkrKe nonfrr4nr{ or6ofrHue

alperarbl, co3AaHHbIe Ha 6age 3KcKaBaropoB c HaBecHbIMrr naonoraun. B

Hacrosrrdee BpeMt pa":pa6orrofi rarux arpefaroB Lr nocrasrcofi rx Ha rrruponofi

pbrHoK 3aHXMarOTCr AeC{TKr{ sUprur cruA, @panqnz, AHfnrau, vratvtu,

L[neftqapuH, @uuxnuguu, IOxuofi Kopez u r.A. B KarrecrBe HaBecHofo

o6opygoeanvrfl r{cnoJrb3yIoTct pa3JIr4qHbre MONOTbI: MEXAHLII{CCKI{E.

rlHeBMorl{.qpaBnnqecKple, Tvrl.paBrrztrlecKl4e. Ocnoenrre pa6oru rro krccJreAoBaHnro

HX XapaKTepLICTI{K OTHOC'TC.tr K rrHeBMOfHApaBnLrqecKLrM u ruApaBnHrrecKnM

MOIOTaM.

B orrl4ql4e or 3TI4x MoJIoroB B l4ucwlnyre Marrrr4HoBe1envrs HAH KP

pa^:pa6orauu MEXAHLIqECKI{E Kpr{B o ixr{[Ho-KopoMbrcJroBbre MOJIOTbI,

HaBeIIrI4BaeMbIe Ha gKcKaBarop 30-262I. VIx oKcrrnyararlnfl rroKa3€ura, rrro rrppr

pa6ore MoJIora B gneMeHTax MaHkrnyn{Topa Bo3HLrKaIor 3HaqrrreJrbHbre



ALIHaMLIqecKHe Harpy3KI'I, [pI{BOA.tIqI4e K pa3pyIIIeHIf[O uapHI4pHbIX coeAr4HeHr4fi

3BeHbeB MaHHrIyJItTOpa I{ rrpprnefarorrlnx K HttM }n{acTKoB cTpenbr.

VIz anaJrpr3a nldreparypublx Lrcror{HrrKoB cneAyer, qro paHee Ar4HaMr,rKa

MaHI4UynSTOpOB C HaBeCHbIMT{ KplrBorur4nHo-KopoMbrcJroBbrMlr MoJroraMrr He

I4CCIeAOBaJIACb, vI B nLITepaTypHhIX LIOTOTIHLIKaX OToyTCTByIOT AI4HaMI4qeCKLIe

MOAeJIpI, TIO3BOJIf,TOITIHe rIpOBOALrrb aH€UrH3 BrruflHprfl. pa3nlrrrHblx lapaMerpoB Ha

AUHaMLItIecKLIe Harpy3KI{ B SJIeMeHTaX MaHulyntTopa. 3ro 3aTpyAHrno Bbr6op

paI{pIoH€uIbHbIX [apaMerpoB MoJIora: efo Maccbr, SHepfuLr ,t qacTorbl y,AapoB,

o6ecuequBaloultx cHr.IxteHLIe Ar4HaMrrqecKlrx Harpy3oK B gneMeHTax

MaHr{nynrTopa.

B csssu c orI,IM oAHofi I{3 aKTyaJrbHbrx 3aAaq flBJrrerc.s paspa6orKa v aHaJrvr3

AUHaMI{rIecKofi MoAenI4 or6ofigoro arperara c HaBecHbrM MoJroroM, rro3BoJr.flrorqat

onpeAeJlsrb paIII4oH€trIbHbIe 3oHbI pa6orrr arpefarbl LT oqeHLrBarb AlrHaMr4qecKpre

Hafpy3Kr4, Bo3Hr4 KarOUILre B SneMeHTax M aHrrrryJr.f Topa.

Ha ocHoBaHuI{ BbIIueId3JIoxeHHofo Mo)ItHo 3aKJlloqrrrb, rITo HayLIHoe

HCCIeAOBAHLTe, BbIITOJIHeHHOe COUCKareJreM, npeAcraBJr.rreTc.[ aKTyanbHbrM,

cBoeBpeMeHHbIM H BHoctqI4M 3HarrnTemurrfi BKnaA B pa3Bur[e Teopr4y

MCXAHI43MOB I4 MAIIIKTH.

3. Hayunble pe3yJrbrarbl. B pa6ore [peAcraBJreHbr cJreAyroqr4e HoBbre

HayrrHo - o6ocnoBaHHble reoperl4qecKne pe3ynbrarbr, coBoKyrrHocrb Koropbrx

uMeer 6olHuoe 3HarIeHI4e ArrfrpagBtrrur reopuf, MexaHLr3MoB I{ MaI[LrH

3.1. Hayuuax HoBI{3Ha rlonrleHHbrx pe3ynbraroB 3aKnroqaercq B

pa:pa6orKe H aHanu3e ALIHaM[.recrofi r4 MareMaruqecr<ofi MoAeJrr4 ManrrnyJrrropa

or6ofinoro arpefara c KpI4BoI[LrrrHo - KopoMbrcJroBbrM HaBecHbrM MoJroroM.

3.2. O6ocnosaHLre .qocroBepHocrl4 HayqHbrx pe3ynbraroB: [oryqeHHbre

aBTOpOM pe3ynbraTbl AocToBepHbr, 14 rroATBepx,4aroTc.fl cxoAr{Mocrbro

TeopeTl4qecKl[x I4 rIpaKTnqecKr.IX pe3yJrbraToB, froJr) reHHbrx IIp]r gKcnilyaTarJkrLl

Kpr4BOrXVrrHO-KOpOMbrCJrOBbrX HaBecHbIX MOJTOTOB.



B Hefi pe3ynbTaTbr AaroT Bo3MoxHocTb

r4ccne.4oBaHprro Ar{HaMLrKLr MaHnlynsTopoB

3.3. TeoperuqecKoe 3HaqeHlre pa6oru 3aKrroqaercr B ToM, qro [onyrreHHbre

3.4. CooreercrBr4e reannSnraqproHHoMy rrprrcHaKy. [ncceprarrufl
coorBercrByer rpe6onanurlM rr.r.1 1 llonoNeHtrs. o [opf,AKe rrplrcyxr 1le:rtLrfl. yveHofi

creneHl{ KaHAI4Aara rexHLIqecKr4x HayK rio clerlr4urJrrHocrr{ 05.02.18 - Teoput

MexaHLI3MoB vr MaIrrLIH. Ona flBlrflercfl caMocrortelruofi HayqHo

rnannSuraqnoHnofi pa6orofi, u coAep)Krrr r43Jro)KeHr{e Haf{rro - o6ocuoBaHHbrx

TexHI4qecKI{x n rexHoJlorllqecKrax pa:pa6ororc, r.lMeroulux cyulecrBeHHoe

3HaqeH[e e o6racru reopr4]r MexaHLr3MoB 14 Marur.IH.

4. IlparcrurlecKafl 3HarruMocrb rroJryrreuHbrx pe3yJrbraron. HayrrHbre

pe3ynbTarbl, nolyuenuoft KaHALIAarcrofi AlrcceprarJarv, 6sutu pearrr{3oBaHbr B

cneAyroqux AoKyMeHTax :

Paspa6oraHHar MareMarllqecKa.{ MoAeJrb, rro3BoJurer oupeAerfrTb BJrr{gHr4e

IOJIO)I(EHPI.f, MOJIOTA OTHOCT4TCJIbHO iroBopoTHor4 KoJroHKrI MaHr4rrynflTopa

sKcKaBaropa 30 26-21, Maccbl Monora 14 ero pa6ounx xapaKTepucruK - 3HeprLrkl

14 rracrorbl yAapoB - Ha 4vrHaMr4lsecKLre Harpy3Kt4, Bo3HrrKaroque B 3BeHbrx

MaHrnynrropa.

3ro noseoJltrer o6ecue.rnnarr cofnacoBaHue [apaMerpoB npr{MeH.rreMofo

MOJIOTa c [pOqHOCTHbIMI4 XapaKTepI{cTuKaMI,I 3BeHbeB MaHLIlynqTOpa C qenblo

yBenllqeHxs npouI3BoAI{TeJIbHocrr4 or6ofruoro alperara Lr rroBbrirreHr4t

AonfoBeqHocTtr efo 3BeHbeB.

Pealusaqur Marepu€uloB Alrcceprarlzu Pafirwr6exoeofi fynvruprr

Myxrap6eKoBHbl rIo3BoJIVna paspa6oram HoByro MoAeJrb Kpr{BorxlrrrHo

KOpOMbTCJTOBO|O MOJTOTa MO - 50, u yBenuqr.rrb AonfoBeqHocrb pa6oru

MaHr,rrynrropa or6ofi Horo arperara.

Marepaalu AI{ccepraIIpIIl ony6nzrcoBaHbr B nepuoAr4rrecKr4x Hayr{Hbrx

HafrHo-o6ocHosaHHo rroAxoAr{Tb K

rz B Apyrrrx arperarax 4pyrofi MoAeJrr{.

xypHanax c LIMIIaKT Qamopola He HrIlKe 0,1 ony6nr{KoBaHo 4 cra'rtu, B rIeJroM



oly6nlrKoBaHol5 crarefi. O6rqee KoJruqecrBo 6artrtoe rro uy6luxauu.srvr

cocraBJrser 2I7 6arilos.

5. CoornercrB rre anrope0epara coAeplr(a H r{ro Au ccepra rl[n.
AeropeSepar [oJlHocrbro coorBercrByer coAep](aHlrro Aucceprar\krv4

IIocraBJIeHHoft s Hefi IIenI{ vI 3aAa-tav^ r4ccneAoBanurfl.. Co4epxaHlre aBTope$epara

Ha pyccKoM vr KbIprbI3cKoM r3rrKax coorBercrByror cyrLt Ar{cceprarluosnoft

pa6orrr. Aerope$epar LIMeer LrAeHTr{qHoe pe3rcMe Ha Kbrprbr3cKoM, pyccKoM ra

anrluficrcoM .fl3brKax.

6. 3aMe.ranlafl rro Arrcceprarlur

flwrsscr gKcneproira 4aunoft pa6oru, MHoro 6rrrur cAenaHhr 3aMeqaHnf, rro

oQopunenvro u coAepxaHlllo pa6orrr. llpra o$opvrlenuu AanHofi pa6oru

3aMeqaHr4r aBTopoM rrTeHbr u ncilpaB.rreHbr.

7. Ilpeqror(eHrrq:

3rcnepr AnccepralllroHHoro coBera rrpeAnaraer no KaHAr{Aarcrofi

Ar{ cc epTarlllr4 Ha3HaqI4Tb :

{ s KaqecrBe ne4yIqefi opfaHr43arlr4r,r Oucrufi Texno.noru.recKufi

yHr{Bepcr4TeT

/ uepsrrlra oQuqua-ubHbrM orrrroHeHToM - AoKTop rexHlrrrecKnx HayK,

upo$eccop MeH4exeee PaftHMKyn A64rruanaroBprar.

/ sroprrN,r o0uquarbHbrM orrrroHeHToM- KaHAr4Aar rexguqecKux HayK

AUKaH€Lrrr{eB Kanu6er Myrarueen.r.

8. PercorueHAarluu:

Pa6ora coorBercrByer crlequ€LnbHocrpr 05.02.18 - Teopr4.rr MexaHr{3MoB ri

MaITIHH, B gefi AocrarovHoM o6reue r{3nox{eHbr Mareprrt€rrrbr Aucaeprar\ur4.

PerorueHgyro Ar4ccepraqlroHHyro pa6ory paccMorperb Ha 3ac,e[aHvrkr

Ar4CCepTarIr4OHHOfO COBeTa.

9. 3arc.nroqeHrre:

,{uccepraqnr BbIrIoJrHeHa Ha aKTyanbHyrc TeMy kr coAepxrzT HoBbre

Ha) {Hbre pe3ynbrarbr vr pe3ynbrarbr rroJre3Hbre Anfl uparrurn. K Ha}ru{HbrM



pe3ynbTaTaM oTHocplTct MaTeMaTI{qeCKa{ MOAeJrb, OWICbrBaIOqaf, ,{I HaMLIKy

MaHHrryntropa or6ofinoro arperara c Kpr4BorrrrrrrHo - KopoMbrcJroBbrM HaBecHbrM

MOJTOTOM I{ 3aKOHOMepHOCTL4, yCTaHOBneHHbIe npu ee aH€LrI}I3e.

flparruuecKrlMrl pe3yJrbraraMlr rBJrrrorc.{ ycraHoBneHze parlr4on€rJrrnofi 3oHbr

pa6oru MoJIora, o[peAenesue rtauloJree Harpy)KeHHbrx gJreMeHToB MaHlrrrynf,Topa

I4 ycraHoBJIeHVe 3aBLIcLIMocru nx6polepeMerr{eHkrs, u nz6pocKopocrr{ Kopnyca

Monora rlppl efo pa6ore B p€BnlrtrHbrx 3oHax, orHoctrreJlbHo 6a.sonoro rraccu.

flo [poBepKe nepruunofi AoKyMeHTarrvrv: rpoBepKa repBr4qHoro

Mareprrana noATBep)KAaer, rITo cor4cKareJreM rrpoBeAeHa caMocrorreJrbHas pa6ora

rro reMe Ar4cceprarJun. I4uerorqarcx B Hartrq:rra [epBr{qHar AoKyMeHTar\vl

AocroBepHa, penpe3eHTarllBma 14 BhrrronHeHa rl4qHo cokrcKareleu. ,{oryMeHTbr

HaxoAf,Tct B xopolueM cocrosHr,rr4. ,{aHurre, rrMeroql4ecf, B nepeuuuofi

AOKyMeHTaL\VTVT, TIOJIHOCTbIO COOTBeTCTByTOT IdenrM Lr 3aAarraM uccneAoBaH:rlfl,.

10. Srccuepr AlrcceprarlrloHnoro coBera, paccMorpeB rrpeAcraBJreHHbre

AOKyMeHrbr, peKoMeHAyer Alrcceprar{r{oHHoMy coBery A 05.2L.642. ilpvr

I4Hcruryre MaruuHoBeAeHlur H aBToMarr{Kr{ HAH KP., Ksrprurscr<ou

rccyAapcrBeHHoM TexHI{qecKoM yHr4BepcuTere LrM. 14. Pagsarosa ilpr{Hrrb

ALIccepraIII{ro K 3aIru,ITe Pafiuu6eroeofi fylrvrnpu Myxrap6eKoBHbr Ha reMy
oofiuuav'tttlecKa-f, MoAenb MaHI4rryJrflTopa or6ofinoro arperara", npe4craBneHHyro

Ha col{cKalfl^Lre yteuoft crerleHu KaHAHAara rexHr{rrecKr4x HayK no cnerlr{aJrbHocrt4

05.02.18 - reopull MexaHr43MoB r.r MarrrHH.

Srccnepr:

A.T. H., npoQ Mavacauaoe M.T.

02.10.2023
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Ifodnucu eKcnepma duccepmaquoHHozo colema 3a6epflrc :

Vruiuatil ceKpemapb

luccepmaquoHHozo conema rq 05. 2 I . 642,

K. m. H.
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