
B AncceprarlnoHHbrf i  coBer tr.002.059.05
Ha 6age Oe4epalbHoro rocyAapcrBeHHoro
6roANerHoro yr{pexA eHvrfl, r{ayKn
klscruryra M arx H He BeA eHnfl, nna . A. A. El aro Hp aBo Ba
Pocctt ficxofi aKaAeMvrv HayK

oT3bIB OOI,TUI{AXbHOTO OIIIIOHEHTA

Ha Al,IcceprarluoHHyro pa6ory Ceprona Hraxoras Arexceesuqa <Toqnocrt
MHoroKoopAr,rHarHbrx Marrrr4H c {IfV: Teopur, gKclepr4MeHT, [paKTr,rKa),
npeAcraBJreuHyro Ha co cKaHr4e yveuofi crefleHr,t AoKTopa rexH qecKr,rx HayK no
cneur4aJrr,Hocru 0.5.02.18 - <Teopur MexaHr43MoB r,r Marrrr4H)) r,r 05.11.15
<Merpororur r,r Merporofr4r{ecroe o6ecneqeuue>.

l. Axryalrnocrb reMbl
Hayunar npo6letra, c$opnaylrapoaaHH€ur B Ar4cceprarluoHHoM riccJreAoBanutr -

pa:pa6otra MeroAoB 14 cpeAcrB aHalwl3a LI crlHTe3a roqHocrr{ npeql43r,Iouubrx
MHoroKoopAt4 HarHLrx MarrruH c YIIY, 6esycloruo, rBJrrercr axrya"nruofi. Pagezrve
Teopvu ToqHocTr,r, MeToAoB aHuwBa Tor{HocTI,I MHOTOKOOpAUHaTHLTX MeXaHI43MOB
rBJrreTct IIpHopI,rTeTHbrM HanpaBJIeHr,reM pa3BI4TI,I' MaIIII4HOCTpOeHr,rr.

Hanpaaleuz.xnnr pazBurvq, TeoperuqecK[x I4 gKclepliMeHTEurbHbrx ocHoB
aHaJru3a, c[HTe3 r4 AuarHocrr{Kr{ ToqHocrlt MHoroKoopAr,tHarHrrx MaIuI4H c 9ITV
'BJI'IOTC':

- noBbrueHLre ToqHocTr4 Bocrlpor43BeAeHrzr TpaeKTopr4l,r B rlpocTpaHcTBe;
- nocrpoeHr4e uo4eleft o6pasonauur orxlouesnfi lrctloJlHllTeJrbHbrx opmHoB
MHoroKoopAI,IHarHbIx MaurzH c 9fIY npr4 pa3Jrr,rqHbrx cnoco6ax noBbrrrreur.rr roqHocrr,t;
- paspa6orxa MeroAHKI4 aHa;rr43a ror{HocrHbrx Bo3MoxHocrei uuororoopAl4HarHblx
Maur4H c 9IIY no nepBrzqHbrM orKJroHeHr,rrM;
- cr.rHre3 €urfopr4TMoB onpeAeJreHr.ts KoppeKTr,rpyrcq[x nolpaBoK, BHocr,rMbrx B
TpaeKToplxo ABr,rxeHr,Ir ucnoJrHr,rTeJr bHblx opraHoB Marrrr.rHbr c {[Y ;
- xlaccuQuraqr4r r4 cr4creM arv3ar\r4fl MeroAoB I4 cpeAcrB r,r3MepeHr,rr flepBltrrHrrx r4
IzHTerpaJrbHbrx orxloueuufi MexaHr,r3MoB MHofoKoopAr,rxarHbrx MarxI,rH c 9fIY;
- paspa6orrca AI,IHaMI4EIecKo[ uo.qelu uecyuleft cr4creMbr MuoroKoopALlsarsofi Marrrr4 Hbr
c 9lIV n MeroAr.rKr.r aHaJrr,r3a e€ noee4euur Ha pa3Jrr4qHbrx pexr,rMax pa6oru.
- [poBeAenxe 3KcrlepuMeHT€urbHbrx ttcurrtanufi Ha xoJrocroM xoAy
MHoroKoopAI,IHarHbIx MHofoIIeJIeBbrx craHKoB c 9ITV c rleJrblo anu 4ga roqHocrHbrx
Bo3MoxHocrefi paccnaarpr,rnaeMblx c[creM r.r3MepeHrar u KoppeKu[It;
- ycraHoBJreHue cBfl3u 4e$errou u3roroBreH[q y3JroB r,r c6opru MarrrlrHbr c
nepBI,lt{HbIM14 oTKJroHeHI,IrMIl MeXaHr.r3MOB n C OTKJIOHeHI,I'M!t r4CnOJrHr,rTeJrbHbrx
opfaHoB MarlrzHbt c llenblo paSBLl"tug ct4cTeMbl Ar,IarHocTt4 Kr,r TorrHocTr,r
MHoroKoopAr4HarHbrx MauHHbr B npoqecce ux c6oprn r.r 3Kc[Jryararrlrr4.



Ha ocHoBaHur,r Bbrrrrea3JroxeHHoro Mo)KHo yrBep)K 4arb, qro reMa Auccepraulrrn
flB serct arryaruHofi AJrr peueHrzr Hayuuofi npo6reruu, nuepqefi BaxHoe
xotsfr ctseHHoe 3HaqeH14e.

2. Honu3na, AocroBepHocrb H crerlenb o6ocnosanHocrn HayqHblx
nonoxenuft , BbrBoAoB u perconen4aqrfi

HowtgHa Ar4cceprarluoHHofo lrccJreAoBaHl4t 3aKJllorlaerat B parpa6orre Horoft
MeroAr4KI4 nocrpoeHr4r MoAeJlIl o6pa:onaHIar uuTefp€ulbHblx orrloseruri
rrcnoJrHr,rreJrbHbrx opraHoB (ZO) rr,ruororoopAuna'rnofi MaITILIHrI c necyruefi cucteuofi
(HC) noc,qe.qosa'reruHofi crpyKTypbl c KI,IHeMarI4rrecKI,IMz [apaMl4, npl4BoAtlquMl'lct K

napaM c oAsoi creneurro ceo6oArr.
Bne4eno noHrrr,re MexaHr,r3Ma (ynpaBJlteMblfi no nporpaurrte nonryr/ruapuup>,

BbrxoAHoe 3BeHo Koroporo ABr,rxercr no HalpaBrqloquv (crofire) c 6 nepnuunrtult
orKJroHeHufl M14, on ucbr BaeMsruu e $yHrqr4u ynpaBJIteMofi xoopAzuarrt.

YcraHos,'rensr npaBr4Jra usuepeHrafi nepBl4qHblx oruoueuufi MexaHI,I3MoB.
Pa:pa6orauu MareMaruqecKl4e MoAeJII4 o6pa:oaanua oruoueuufi I4O

MHoroKoopAr4ga'rnofr MaIrI14HbI.
Paspa6oraua MeroAr.rKa a*auru3a roqHocrr.r MHororoopAl,nrarsofi MaIIII4HrI c VIIY

MeTOAOM r.rMuTarlfi OHHO|O MOAeJrr4pOBaHr4r.
C$opnaynr.rpoBaH arfopr4TM o[peAeJIeHI4t KoppeKTl4pyloq[x [olpaBoK AJII

KoppeKqr4rz nepBr,rqHbrx orxroneHu[.
Paspa6oran MeroA Lr co3AaHo yctpoftcrao 4lr [3MepeHI'It otrlonesufi

nepeceqeHr,rr ocefi nonopota I,IO.
C norrlollrro Ar,rHaMlrqecKofi uo,qenu HC unororoopAuua'rnofi MaITTLIHII c 9flY

pa:pa6o'raHsr MeroAr,IKI4 o[peAeJIeHIzt AI4HaMxqecKoi noAarrtzeoctlr HC, xallt6poaru
u AlrafHocrr.rKr,r roqHocrl4 MHoroKoopAl4Harnoft MaIITI,IHBI npr.r e€ c6opre.

B paivrax reoperr,rqecKoro o6ocHosaHus. rar,bt orBerbl Ha Bce Bonpocbl
nocTaBJIeHHbIX 3aAaq.

.{oc'ronepHocrb noflyqeuHbrx pe3y,'IbraroB Alrccepraql{I4 noATBepxAaerct:
- npltMeHeH14ena Qyn4avenr€urbH[,rx noloxeut.ti MexaHI4KI4;
- [poBeAeHnev usnepenufr nepBr4qHbrx r{ r,rHTerp€urbHrlx orKJIoHeHuft MexaH gtvlos Ha
coBpeMeHHoM r.r3Mepr4TerbHou o6opy4oaaHlau 14 coBpeMeHHoM MHoroKoopAI,IHarHoM
CTAHKE;
- npHMeHeHr,reM coBpeMeHHbrx cpeAcrB r,rMr,lTalltl oHHoro MoAeJII4pOBaHLIt.

CSoprr,rynupoBanHble BLIBoAII Cepxon H.A. coflocraBJlter c I,I3BeoTHEIMI,I

pe3yJrbraraMr4, noryr{eHHbIMI4 oreqecrBeuHblMlr u sapy6exuutrun ytIeHbIMI'I,

noATBepxAaeT cBoli pe3yirbTaTbr BbrqI{cJII,ITeJILHbrMr.r x 9KC[epV MeHTUIJIbHbIMI4
r.rccreAoBaHl4rMr.r, aKToM o6 rlcnoJlb3oBaHuH pe3ynbraroB B [poeKTHo
xoucrpyxropcrofi, texHororu.{ecxoi t,t npol43Bo4ctnenHofi AetreJlbuocrl4
HauuoHzurssono I4Hc'ruryra Ae aIrI4ouHHx TexHolorufi .

O6ocHoeaHHocrb HayqHbrx noroxesnfi noATBepxAaercr ny6lttxaqutMl,I B
perleH3r4pyeMbrx HayqHbrx v3raHVAx. Couacno n. I I <llonoxeHllt o npucyxAeHI,II4
yqeubrx crereueft>, yrBepxAeHHoro ocraHoeJIeHI4eM flpaeurelscrna Poccnficxofi
(De4epaqrar.r or 24 ceurx6px 2013 r. Ne842, r4x KoruqecrBo coorBercrByer
rpe6oaanurv K AoKTopcKraM ,qr4ccepralrutM, ycraHoBJIeHHHv s n. 13.



HayuHtre noJroxeHr4fl,, BbrBoAbr v peKoMeHrarrlzra trporunu anpo6allnro Ha

M exAy H apoAH brx 14 Bcepoc cvtitcrcux HayqH brx KoH Sepen u vrflx, eeM HH apax.

3. 3uaqnruocrb Arq HayKIr n npaKT[KIr pe3yJrbraroB ArrccepraufioHnoro
I|ccfleaoBaHuq

3saqunaocru pe3yJrbraroB Allccepraul,IoHHofo IrccJIeAoBaHLIt AJrs HayKI4

3aKrroqaercr n paspa6orxe uo4Ia$r,rqr,rpoeauHoro cnoco6a KOppeKIII4I'I nepBlzqHblx

orrloueuvt fi Marrr,rHbr c H|IV LI Mero,IIItKI,t aHalru3a I,1 gI,IHTe3a roqHocr]I

MHofoKoopAr.rHarHbrx MaIuI4H. flpamuqecxar 3Har{I,IMocrb cocrollT B noBbIIueHI'tI4
TOTIHOCTH IOCTHPOBKH H YMEHb[ICHI4fl TPYAOCMKOCTH C6OPOUHbIX PA6OT.

llparruvecrafl 3HaqtlMocrb noATBepxAaerct raKxe H€uluqnena ax'ra o6

r.rcnoJrb3oBaHr,rh pe3yJrbraroB ,4l4ccepraunonuoft pa6orrt. B arte yrBepxAaerct, qro

pe3yJrbrarrr nccreAoeaHrzi Hcnorb3oBaJrr.rcb npr4 paspa6otr<e Mero.qI{KI4 AI{arHocrHKLI,
rarn6posre fi ucnbrraHr4rx MHoroKoopAI4HarHbIx MauI4H c 9ITV.

4. fIoArBeplKAeH He o[y6r H KoBa H nr ocHoBH brx pe3yJrbraroB Aucceprallrt H

flo perynbraraM AncceprarlnoHHofi pa6oru ony6nuKoBaHo 3 8 neqarHblx pa6or.

Vlz nux 18 crateft B xypHaJlax, BXoAtIqlIx e <flepevenr peqeH3lipyeMblx Haf{HbIx

usgauuit, B Koropbrx AoJrxHbI 6rrrr ony6nuKoBanbl ocHoBHbIe HayqHLIe pe3yrbrarbl

4uccepraqufi Ha col4cKaHr4e y.renoil cretregl4 KaHAr.rAara HayK, Ha col4cKaHlte yveuofi

creneHr4 AoKTopa nayr>. 3 aBTopcKr4x cBLIAereJIbcrBa, 1 na'reut Ha noJIe3HyIo MoAeJIb,
I ceraAere,qlcrBo o rocyAapcrnenHoft perl,Icrpaqul,r nporpaMMbl ars 3BM 14 AByx
vonorpa$raxx (s oaHofi e coaeropctne).

5. CoorsercrBrre coAepxaHnn anropeQepara AUccepraqrlll
B aerope$epare I43roxeHbr ocHoBHbIe ln4evr v BrTBoALI Axccepral{ul4, creneHb

HOBH3HbT U npaKTr,rqecKarr 3Har{r4Mocrb pe3yJlbraroB, orpol(eH BKJIaA aBTOpa B

npoBeAeHHoe r4ccJreAoBaHr,re. CoAepxauue aeropeQepata coorBercrByer Al4ccepralltan,
ee crpyKType H yAoBJrerBoprer BceM nyHKTaM dloloNenus o npI4cyxAeHI,II4 yqeHblx

crenenefi>>, yrBepxAeHHoro llocranoereHl,IeN4 llpaeurelacrea Poccuficrofi
lDe4epar1zlr o"r24 cen'rt6ps,2013 r. J\b 842.

6. CoornercrBue Aucceprarlllrl nacnopry cuequa.nurocrefi
O6racra HayKI4 I4ccneAosaHlaft Al,IccepralrltoHnofi pa6oru, el'o HayqH€uI HoBI43Ha

14 pe3ynbrarbr coorBercrByror naclopraM crlelll4aJlbHocrefi 05.02.18 - Teopzr
MexaHr,r3MoB r4 Marrrr.rH r.r 05.11.15 - Merponoruf I,I MerpoJloryrqecxoe o6ecneqeHl4e, a
I,IMEHHO:

Zr nacnop'ra cfleqr{EurbHocrrz 05.02.18: <Teopur MexaHLI3MoB I,I MaIrrI,IH - o6lacru
HayKlr, paspa6a'rrteatoulat HoBbIe MeroALI KI4HeMarI{tIecKoro u

.{LrHaMr4qecKofo aHarA3a 14 cr,rHTe3a MexaHI43MoB u MaIIII4H, MerOAbI ynpaBneHl4ff I'I

9KCnepI4MeHTaJrbHOFO r4CCJreAOBaHnt ...)).
O6nacrr't uccreAoeaHIafi :

1. MgroArr Kl4HeMarr4qecxoro LI AI4HaMI4r{ecKofo anarv3a (n roM r{l4cJle

MATEMATI4I{CCKOfO MOACJII4POBAHXS, AHI'MAIIUOHHOTO U SKCNEPI4MCHT€UIbHOIO

uccreAosaHr.Ifi ) vexanr.rgrrog.



2. Cunres ... ... o6o6ueHHblx crpyKTypHblx cxeM MaIuI,IH, o[TI4MI43auI{t
napaMeTpoB>.

I4s nacnopra clequaJllHocrra 05. 1 I . 15: <Merpo rorufl. u Me'rpoJlorl4qecKoe

o6ecneqesue - o6ractr HayqHEIX, TexHFIecKI,Ix I,I HopMarIlBHQ-MeroAI,IqecK X ocHoB,

seo6xoAuuux 4rr o6ecneueHl,It eAl4Hcrna u 'rpe6yerraoft roqnocru uruepeuufi.

HosusHa r.r 3Har{eHr,Ie Hayr{Hblx r4 TexHr4qecK[x npo6nervr Aaugofi crreu]I€ulbHocrn AJIq
14 coBeplxeHcrBoBaHI/krHapoAHoro xo3flficrBa cocronT B pa3pa6orKe HoBbIX

cyulecrByrorrlHx MeroAoB H cpeAcrB H3MepeHHfi . ..)).

O6,racrs uccre4onaunfi: CosAanue HoBLIx HayqHLIx, TexHuqecKl4x u
HopMarr,rBHo-MeroAI,IqecKI4x peruenufi, o6ecne.rusaoIqux noBbIIIIeHue KaqecrBa
upoAyr(rIH14).

7. 3ameqaHus no Auccepraquousofi pabore
| . ltlz MarepnanoB AIzccepraIII4r,I (ruana III) scHo, trro rtpl4 pa-opa6orre

MaTeMaTr4qecKofr u unauraquossofi rr.roAelefi [epBI4qHbIe orKroHeHuq nQABI'IxHbIx
y3JroB Marxr,rHbr paccMarpl,IBalorct B Qynxqr.rr.r oguoi yupannrelaoft roopAunaru. ,{ar
HeKOTOpbTX IOABT4XHbIX y3JrOB, KaK rrOKa3brBarOT sKCrrepI,IMeHT€UIbHbIe I4CCJIeAOBaHI'I'

(pas.qer 6.2.1.5), nepBlzqHble orKroneHl4t 3aBLIctr or 3uaqennfr HecKoJIbKrlx

ynpaBJrreMbrx KoopAI,IHar Iz AoJIxHbI paccMarpllBarbct B BI'IAe Qyuxquu rByx ,r u

rp€x ynpannreMbrx r(oopAr4nar. Vls Marepr,ruroB Al{cceprallulf (rnaea II rz III) ne aoro:

KaK 9To Bo3MoxHo yr{r.rrblBarb a parpa6oranublx MoAeJItx? B pas4ene 6.2.1.5

orMeqaerct ruulb, rrro B gToM cryrrae ueo6xoAtttr,to pa3Br4TI,Ie cucreMbl KoppeKII[n.

2. Ha puc. 7.2, Axccepralrul,I npe,AcraBJleHa c'IpyrTypHat cxeMa cl{creMbl
ynpaBJreHr.rr HC. I4cnolrsyx 3ry cxeMy, MoxHo 3anucarb clcreMy

4r,r$Sepenqra;rbHblx ypaBHeHI4q AuHaMxKtt HC. B gToM cryqae MareMaruqecKat

MoAeJrb npeAcraBJrserct s aHalzruqecrofi $opnIe. [alee, aBrop [poBoAI4T
gKcnepr4MeHTaJrbHble I4ccJIeAoBaHxt napIII4€uIbHbIx ABI,IxeHzfi uecyuleft cr'Icrenalt. .ftr
onpeAeJreHr4r napaMerpoB HC seo6xoAruo npoBecrl,I fiapaMerpuqecKylo

ugeurr.r$uraquro. B cooreercrBllla c aJIropI,IrMoM [apaMerpvqecrofi lrgextu$vKaqlzu,
gKCrIepr.rMeHT€UrbHbIe pe3yJlbrarbl cpaBHllBalorct c pacqerHbIMI'I (I43 yCnOBI4t

Mr,rHr4MyMa cpeAHeKBaAparl,IqecKI,IX orrloueuufi). Ho rraateuatlrqecKl4x gKcrIepI'IMeHToB

trpoBecrtr HeJrb3r, TaK KaK Her ypaBnenlrfi AgLIxeH[s. TorAa He [oHrrHo, KaK

onpeAeJreHbr 3HaqeHI4t naparraetpon HC?
3. B anropeQepate (crp. 15) r.r n Azccepral{Lll4 (crp. 66) s py6pr'rxaqrau 3) uueercr

oneqarKa BMecro u2:0, d2 = @r* clegyer qI4TaTb a.2= @n a2:0,
4. B xaqecrBe roxeraHtfl AnccepraHry B AanbHefiurefi pa6ore, MoxHo yK€Barb Ha

ueo6xoArztrocrb pa3Bnrr4t reopr.rh roqHocrr.t Marrr,rH c no3I4IrI4I,I BbItILtcJIeHI,It (pacudra)

TpaeKToprzu ABnxeHut noABIzxHL,Ix y3JIoB MaIxIzHbI, I,tcxoAt ng guaqeuufi KoopAI4Har

MrHoBeHHofo ueHTpa crcopocrefr 14 reKylqero yrJla noBopora. lnt peatuzalll4l{ TaKofo

noAxoAa B npaKTrzKe o6ecneqesus rot{Hocrlr ABLIxeHI,IS ZO ruaruunu seo6xoAuntrt

Aalrsefinue pa6o'rsr no co3AaHI4Io cpeAcrB I43MepeHI,It gHa'{eHI'Ii KoopAI4Har

noJroxeHlrr MrHoBeHHoro IIeHTpa cxopocrefi I4 TeKyu{ero 3Har{eHI4t yrna floBopora B

Qynrqur.r yupaBnteMLlx KoopA Har.



5. Haruqne cJroB (napa3r,rroB) B TeKcre AI4ccepraIII4I4, Hanpv Mep, <6una>
pa:pa6oraua, He yKparxaror, B rreJroM, rpalroruslfi crItJIb LI3JIoxeHI4t.

OAnaxo crrr4Taro, qro [pI4BeAeHHbIe 3aMeqaHLIt xort LI HecKoJIbKo cul4xalor
KaqecTBo npoBeAeHHofo [ccJreAoBaHr.rr, Ho He cHllxalor HarrHoft u npaKTxqecKofi
rleHHocrrr Ar4cceprarluoHHoi pa6orLr cepxora H.A.

8.  3am;rmqeHHe
Ha ocHoBaHtlu_ o3HaKoMJreHnfl c coAepxaHneM Al{cceprarJvrvr) aBropeQepara v

ony6rrzxonaHusrx aBTopoM pa6o'r MoxHo cAeJlarb cJleAyloqee 3aKrloqeHl4e:
npeAcraBreHHar Alrcceprarlr4r npeAcraBJlter co6ofi 3aKoHqeHHyIo HayqHo
lrccreAoBareJrrcxyro pa6ory. O6naaaer BHyrpeHHI4M eALrHcrBoM, coAepxI,IT HoBbIe
pe3ynbrarbr 14 noJroxeHar, BbrABr.{raeMbIe 4rx ny6ruuHoi saqursl, H cBuAereJlscrByrcT
o JrurlHoM BKJraAe aBropa Ar.rccepraqr4lr B HayKy. B graccepraqr,rouuofi pa6ore Ceprcoea
Huroraq Arexceeenqa perxeHa Hayr{Har npo6,relra, rzMerour€ut BaxHoe xo3gficrgeHHoe
3HaqeH14e.

[r.rccepT aqr.roHuax pa6ora y.{oBnerBopter BceM tpe6oeauzrn <<lloroxenux o
nphcyxAeHr4r{ yqeHbIX crenenefi> (u. 9 - 14), yrnepN4eHHoro llocranoereHl4el4
flpannrerrcrna Poccuficxoft @e4epaqrau or 24 ceurs6pt 2013 r. J\! 842, Koropble
npeAtrBJrrrcTcr K Ar,rccepralllisM Ha colrcKaHfle ,qoKTopa HayK, a ee aBTop, Cepxoa
Huxo,raft Arexceeauu, 3acJIyxI4Baer npxcyx.qeHlrt yveHoft creneHl'I Aoloopa
TexHuqecKux HayK no cnequaJ'ibHocrsu 05.02.18 - Teopr'tr MexaHI,I3MoB I,I MaIUI'IH tt
05.1 1.15 - Mer"oororur 14 MerDoJrofr4qecroe o6ecne.{eHlze.

OS, ur4anbHbr fi orroHeHr'
IlpoSeccop xa$e4pbr (TeoperuqecKat MexaHHKa))
<De4epar bHoro focyAapcrBeH Horo 6rolNerHo ro
o 6 p aso BareJr b H o ro yq p e)KAe H r,u B br ctr e ro o 6p a3oBaHvrfl
<BolrorpaAcKHfi rocyAapcrBeHHbrfi TexHr4rrecKI4fi yHI,IBepcHTer)), AoKTop

Qu:uxo-MareM arvv'ecKnx HayK, AoIIeHT

Xora Bnxrop B r,rxropoBnt{
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