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MetoA aroMHo-curonofi ACM xopouo rrcBecreH, o B rlocJre4nee BpeMf,

ZII(TIIBHO IIC[OJIb3yeTCfl AJIfl HCCneAOBaHI{f, MeXaHLIqeCKIiX XapaKTep}ICTIIK MTIIKIIIX

o6rercros, BKIrIoqafl l{ccneAoBanve )KrrBbrx KJreroK. Krerrcu - orleHb cnoxHbrfi

o6rercr ans ACM, [peAHa3r{arreHHorc Nrs, tr3)irreHrnr c rroMorqBro aroMapHo

ocrporo 3oH,qa B ocHoBHoM TBepAoreJrbHbD( o6paaqon. B Alrcceprarg{a K.I4.

Tnuouqma mMeqaerct orc)ircrBrre cTaH.qaprr{3arryrn r{ eAr{HcrBa lr3Mepemvfii s

rry6rurxaqran<, nocBruleHHBur rrcrroJrb3oBanrrro ACM rpu r,r31 reHlru KJreroK,

onr4caHbr [pltq]rHbr Bo3Irr{KIroBeHI{t tarofi curya\vn B .racrHocrrr, o6cyx4aercr

DraBHZlfl, KOTOpafl 3aKIIIOqaeTCf, He TOJIbKO B He TOqHOM, HO H B KOpHe

HeIIpaBr{JIbHOM l[3MepeHrrn 3aBrrCrrMOCT}r Crrrrrbr B3a}rMoAetrtcrewr, ot 4eQopMar[rH

o6parqa, cJryx€qefi e nocre4/rorqeM AJrr rrcBJreqeHr{r Aa^rIHBrM tro JroK€lrbHbrM

MexaHLrrIecKI{M xaparcrepr{crr4raM TaKr{M, KaK, IrailpuMep, MoAyJrb lOnra.

Pa6ota Tuuouqnca K.V. peuaer sa4aqr no paspa6orKe 6olee roqHbD(

MeroArrK aroMHo-crutosofi MrrKpocKornrur (ACM), o4noBpeMeHno HzrrrpaBJreHHbD(

Ha rroBbllreHrre aAercBarHocrl{ rr3MepeHr,rfi uexaruqecKr,rx xapaKTepr{crr{K T.H.

(\,IIrKI,DO> o6rerctoe, ra AeJraer norlbrrKy craHAapTlr3lrpoBarb rrcMepeHr,Ifl vr

obecneqnrb r,rx eAnucrBo.

Artop [oKtr]hlBaer r{eKoppeKTHocrr craHAaprnofi uogenra cKonb3rrqero

KoHTarcra 3oHAa c rroBepxHocrbro o6pasqa. O6rrvno, B coBpeMeHHbD( ACM arrr

o6pa6orrur pe3ynbraroB eKcneplrMerrroB rrpr{MeHflercfl reopurr fepr1a,

upene6pemrcqar cABrlroBbrMn H{ulpelrceHwnan n o6pa:qe u, coorBercrBeHHo,

npeAnonaruuolqas ero 3orrl4poBaHrre roJrEKo B HopM€t"JrbHoM HarrpaBJrenuu. B

peaJrbHocrl,r 3oHA AeQopuupyer o6paserl TaroKe rr B rrlrocKocrrr cKaHlrpoBaHrrfl, rrro



Aenaer npr4MeHeHne reopru4 repqa HeKoppeKrrrbrM, a p$yJrETaTbr r(3MepeHr{rl

HeBepHBrMn. Kar cneAcrBr{e, neo6xoArlMlr 6oree aAeKBarHbre MoAenr,I n perneH}rrr

alrtr ACM rrcMepeHlrfi, ;ruutrrBaro[u{e cABlrroBbre 4eQoprrlarlwn o6pasqa }r rpeHne

B KoHraKre. Hanpnrvrep, n 2018 roAy Ha pbrHKe rro{Br/lncr nepnrrfi o6paseq ACM

upu6opa c coBMerqennofi cxeuofi orrrarrecKoro pbr.lara u nnrepQepoMerpa,

nossonfrorqefi E3Mepsrb Tplr [apaMerpa vr, B nprfiilIrlrre, ncqeprlbrBarorqe

orrrrcbrBarb rpexMepHbre orKJroHeHnf, 3oHAa KaHTlrJreBepa. PeureHue, oAHaKo, etrIe

AarreKo or coBep[eHcrBa. Haupnrvrep, n HoBoM npn6ope, 3arrytrIeHHoM B

nporr3BoAcrBo KoMnaHrdefi Asylum Research, clrruarr cMerqeHr{r, AerercTripyenarrfi

unrepQepoMerpoM, Ha noptAoK MeHee tryBcrBrrreJleH K BeJrprErr,Ine 4eQoprvrar\krkr

KaHTr4rreBepa, qeM crflrraJr yffIa usr:fifla EA]r KpyseHvrs,, r,BMepreMrnl ueroAoivr

onTr{lrecKof o pbFrara.

B cBr3lr c BhrruecKa3aHHbrM, rrpoBeAeHHurf, aBTopoM c noMotrIbro

craHAaprHoro ACM npn6opa pa6om ro reMe Ar{cceprarlraonnofi pa6orrr

<<Mero4lrKr.r llccireAoBaHurr MrrKrD( o6rerrros B aroMHo-cunonofi MrfKpocKorrrrn>>,

flezyenoeuor .f,&t f,emcn csoespeweuruoil" eocmpefioeannofi u aKn yutouofr.

Kparrcan xaparffeptrcrtrKa coAepxcanf,fl Atrccepraqnn

.rycceprargaoHHafl pa6ora cocrolrr rr3 rne4enra.r, 5 HraB, 3aKJrroqenlnr,

crrlrcKa Jrrrreparypbr. O6qufi o6reu luicceprarlrrn cocraBJr.f,er 129 crpanrrrl,

BKrlorr€rr 24 pncyuxa, l0 m6nrq E cnr{coK rlrrr}rpyeMofi nr.rreparypbr r{3 158

HarrMeHoBasnfi.

Bo BBeAeHr,rr4 o6ocnosaHa arffyaJrbHocrb 4poBe,qeHHoro uccJreAoBaHut,

rr3noxeHbr rleJrb n 3aAavin pa6otrr, onucaHbl HaJEHarr HoBr43Ha rr lparcrruecKaf,

3HarruMocrb noJrfreHubD( pe3yJrbraron, cQopuynnpoBaHbr BbrHocLtMbre Ha 3arrFTy

noJro)KeHr4fl, a raKx(e o[rrcanlr anpo6arg{t pe3ynbraron pa6orrr, rry6nrn<aqrur

aBTOpa rro TeMe AlrccepTarlnoHHoro rccneAoBaErlrfl, AocToBepHocrb n HaAexffiocrb

pe3yJrbraroB r4ccJreAoBaHraf,, nz.rnbrfi BrcrraA aBTopa pa6orrr, a raK)Ke cTpyKTypa H

o6reu Alrcceprarlm.



B nepBofi rnaBe rrpeAcraBneH nr{reparypHbrfi o6sop no reMe

Al{cceprarlroHHoro r{ccJleAoBaur4s.. B n€rr,r [pr{BoAr4Tcr KparKar nnQopuaqvl o6

o6rerre vsyqennfl4aHnofi pa6orbr, paccMarprrBarorcr pacrpocrpaHeHHbre MeroAbr

n3YIeIJfiA MexaHIIIIecKIID( napaMeTpoB IIHAHBIIAy{IJIbHbIX KJIOTOK, a TaIOKe

p$yJlbrarbr, Aocrurrryrbre npu rIpHMeHeHrru orrlcaHubD( MeroAoB. I4sraraerc-f,

cyrr ACM B KaqecrBe aICTI{BHoro MeroAa }BMepeHr{r MexaHr{rrecKrD( napaMeTpoB

KJIEToK, ocHoBHoro Meroga lrccJreAoBatrng., ucnoJrl3yeMoro B,qannofi pa6ore, H ero

BO3MOXHOCTTI An{ MeTpOJIOnrrlr MeXaHHrreCKr{X napaMeTpOr. Kparro olr{cbrBaroTcf

oclroBHbre MexaHInIecKI,Ie MoAeJIlr NrA arr€IJru3a ACM-aaHHbrx, rD( ocHoBHbre

AocroliHcrBa I,I HeAocrarraa.'OmrclrBarorct KB€r3rrcrarr,rqecK[e pexnMbr ACM aff
E3rreHlrfl MexaHr{tIecKID( [apaMgTpon oopasqa u npe]rrvryrqecTBa rD( npr,rMerreHr{r B

pa6ore c Har[rBHbrMrr KJIeTK€lMu. flepe.rucJrtrorcf, ocnoBHbre AocrorrHcrBa u

HeAocrarru ACM npu rrccJreAoBanur{ HarrrBHbD( KJreroK.

Bo mopofi nlaBe rrpnBorurrct rrprrHllfln 4eftcrrux aroMHo-cr{JroBoro

Mr4rlpocKona, paccMorpen onrl,IMrr3rrposaHHbrfi AJrr 6uonornqecKrD( o6parqoa

soHAosuft MltKpocKon Bruker BioScope Catalyst vr oco6ennocru

KBa3rIcrarr{tlecKoro pe)KHMa PeakForce QNM, Koropbre nrr6panu ocHoBHbrMH

IlHcrpyMerrraMl{ ronfreHl4t p$ynbraroB AaHHofi pa6omr. Onracanrr oco6erurocr}r

nubopa 3oHAoBoro ACM-aar.rvrra Nu lr3MepeHrifi raexarurqecKrD( napaMerpoB

HarlrBHLD( KJreroK u I{x upo6ono4roroBKrr Nrfl, ACM-uccne4oranufi.

,{euoncrp[pylorcfl Bapr{aHrhr oqpeAeneHr{r sQQerrnBrroro MoAyJrfl lOnra B

pexl{Me PeakForce QNM, ycnoBr{r H [apaMerpbr cKanr{porlantrfl KJreroK B AaHHoM

pe)Kr{Me. Kpoue roro, orrncan npoqecc rarrr6ponrcu ACM-ranrr{JreBepoB,

oco6exnocrn gKcneplrMerrroB no rls) reHrlro KJreroK, o6ocrrosbrBaetcfl, nrr6op

rrapaMerpoB cKtlul{poBarrlal, HaTHBHID( KJreroK B pextraMe PeakForce QNM r.r

rlpr4BeAeHa o6rqas unQoprvraqus, o6 o6pa6ome ACM-ganH6D(.

B rperrefi rnane pa6otu rpEBeAeHa parpa6oraHrraf, aBropoM MeroArrKa

o6ecne.renas. eryrncrsa ACM-rBMepeHrrfi uepee yser rrapaMerpa.l., orpaxarorqero

orr{orueHrre AJr}rHEr ACM-gonaa lr K AJr}rHe KoHcoJrrr ACM-ranrrureBepa lc.

Mero4uxa [o3BoJII{JIa ycraHoBrrrb, rrrro, Bo-nepB6D(, }I3Mepfelvrrft n ACM-pexrrMe



PeakForce QNM e{iperunrnrfi lrorynr lOnra E narnnnrx KJreroK 3aBue}rr or

rapaMerpa tr; no-nropbDL y cencopnrur nefiponoB E naaaet c pocroM 7, uro

yKa3brBaer rra 3alrlrnanne 3orrAa na Hefipoue npn rrcMepenlrri cr{JroBbD( KprrBEDq B-

Tperbr/Dl HaJrr{que r{Jrrr oTcyTcTBrre 3aBEclrMoctu E or .l nosnoJrf,eT copTr{poBarb

KrIeTKrr KaK Jlr,rnKrre wtu cKoJIb3KIre no oTlrollreHlrlo K MaTepuarry 3oH,qa

COOTBETCTBEHIIO.

B'rerneptofi rnaee ourrchrBaercr parpa6m annas, aBTopoM pa6orn MeroAnra

KoJrrrqecrBeHHbrx ACM-ugnrepenzfi MexaHr{rrecKrD( rrapaMerpoB MffrKrD( o6rerron

Ha rrplrMepe uccneAoBaHr{r Har}rBr{Erx Qn6po6racroB. flo4po6no onr{cbrBaerct

npoqecc npo6ono4roroBKr,r HarrrBHDD( r[n6po6nacroB rus ACM-rccJleAorcirrnfl. v

paccMarpvrBaerc , BKJTaA pa:lnruHbD( Qarropor B pe3ynbrarlr ACM-zguepenufi ta
MeXaHI,[lIeCKIf tX napaMeTpOB.

B pesynmare HecKoJrlrrrx ceprft grrcnepr{MeHToB ycraHoBJreHo, rrro, Bo-

nepBbDL B cpeAHeM rr3Mepenrrrfi Mo,qynB trOnra HarlrBHbD( $u6po6racroB rre

3aBHcLrr (uru HecyrqecrBeHHo sanucu:r) or BpeMenu ACM-cKaHr,rpo:8ilFMl, r{ He

r43MeHrercx(unmnecyqecrBeHno E3Merrtercr) nprr [oBTopHoM cKanr{poBaHrrr{; Bo-

BmpLD(, B qpeAHeM MepeuHbrfi rvrorynr lOura HarlrBrrbx Qu6po6racroB 3anrrcr{r

m BeJrlrqurrbr nmosofi cr{,Jrbr ACM-nnaeHTr{poBarrrr; B-rperbux, KoHTaKTHEIf,

xecrKocrb crrcreMu ACM-son4<6pa3erl He 3aBvcrrr or ocTporbr r{HAeHTopa u

Sopuu 3oHIa; B-rlerBeprbrx, B cpeAHeM [3MepeHHaf, 4eifopuaqux HaruBHbD(

rpu6po6nacroB He 3aBrrcrrT or rroJlolreHur Qoxyca JIEBepHoro Jrfra Ha KoHcoJrrl

ACM-ranrr4neBepa.

B nmofi rJIaBe Al4cceprarlm npeAcraBJreHhr p$yJlbra.Tbr I{ccneAoBanr{t

Aeircrsils, KoJrxlrqr{H a Ha lnarnBHhre Qu6po6rracrbr. ACM-nccJreAoBaHr,re BeJrocb c

noMorrlbro paspa6omnHbD( aBTopoM Lr orrncanHbD( B flpeAburyrrlrD( rrraBtrx MeroAaK

nHrepnperalqlr;n peyJrlraroB ACM-EsMepeuvh. Tarxe NV AorronHr4rensnofi

nepnQnxaqrur [oJryqeuHlD( peyJrbraroB lrc[onb3yercfl MeroA ronQoxamnofi

MHKpOCKOTTS.}.I.



B saKrroseHr{}r cQoprryn4poBaHbr ocHoBHbre BbrBoAbr }r pe3yJrrTarsr pa6omr.

Ocnoanrre BBrBo4u I{ pe3yJrbrarrr pa6orlr cooTBercrByror cnequoJtbHocmu

01.04.01 - Ilpuflopu u J)temodu excnE uilertmantaofi Qutuxu
CogepNanne antoper$epara [paBl,rnbuo orpaxaer coAep)KaHr{e Ancceprarryrr{.

Hayunan HoBIrBrra tr rrparcrtlrrecnafl 3Haqnuocrb rrcc.rreAoBau[s

Anroporvr BlepBbre [oJryqerrbr HoBbre AaHHbre, Ba]KHhre AJrfl Qzsnru n

MexaHrrKlr ACM I,r3Mepeunfi. Pesynrrarbr pa6orrr h,{oryr 6snr EcnoJrb3oBaHEr B

ACM nccneAoBanvux. ueXanrqecKrD( xaparcrepllcrr,rr MrIrKnx o6rexros, TaKID( Kar(

xr{Bble KJIeTKI{, nIApOr€nU, [oJIUMepbI.

Oco6enno fiIrrepecnofi npegcraBnf,er cx pazpadoraHHar aBTopoM Merol[,rKa

rcnaccn$uKalllrur Kolrrarcra ACM-son4a c lrrrArrBr,r.ryarrbHbrM o6rercrorra.

O6ocnonauHocrb n AosroBepnocrb peynbraron pa6orrr

,{ocroaepHocrb p€BynbraroB pa6orrr He Bbr3brBaer counenr.ui.

I4cctrcgovanun onlrpaJmcb Ha coBpeMenHbre trpeAcraBJremns o MexaHrr3M€x

B3arlMoAeficrnus rBepAoreJlbrroro r{HAeHTopa (son4a ACM) c MrrKrrM o6rercrona

(rratunnuMl4 KJrerKil"), [crroJrb3oBaJrrrcE o6qenprnrrbre MeroArrKr{ o6pa6orrrE

AaHHbrx, npl{MeHflJlr{cb B:tarrMoAoloJrHrrrorqne MeroAbr aroMno-cruosofi tr

ronSoralurofi laaepnofi Ml4r(pocKonnn. Pesynrrarrr raccne4onarufi He

nporrrBopeqar I,IMerorqrlMct B Jrareparype AaHHBTM no HccJreAoBilHLrK, )KlrBbrx

KJIeroK MeroAoM ACM. Peaynrrarrr pa6oru 6ruru orry6rurroBaHbr B

pellemlrpyeMbD( Ha)EIHrD( xcypHaJrax r anpo6npoBaHbr Ha poccnficrr.rx Lr

Mex(S/HapoAHED( ronQepernprx.

3aue.rannn



1. He coBceM yAarIHo B Ha3BaHrrr,r wrcceprarru:a rrpr4cyrcrByer repMr{rr

"rteto4Hrr". "MeroAl{Kofi", conracHo I4IOIIAK, cqr{Taercr cuoco6 npruennurrfi

ToJIEKo K oArrofi cnergaQnuecrofi cr4Tyaqnu, Ha4pr{Mep, ToJrbKo K o6pasrry

orlpeAeneHHorc cocraBa. flpe4noxeHHEilMrr x(e aBTopoM "Mero,qI,IKaMfi" MolKHo

I43frarb qelrrfi KJIacc raK Ha3brBaeMEf,x MflrrclD( o6terros (rrngporeJrrr, noJrrrMepbr,

KJrerKLr. ..). T.o. [paBr{JrbHee 6ruro 6sr ucuonb3oBarb repMHH "Mero4hr".

2. flpaxrr.ruecxylo 3narlrilMocrb Arrcceprarryvr ycr[Jr]rn 6rr art BHeApeHaf, r4JM

aKr r{crroJrh3oButHrrr parpa6oraHHbD( MeroAHK.

3. B rJraBe 4, [yHrcre 4.2.4, nocBrrqeHHoM r,r3) reHr,rrc nlrwtrrufl nrr6opa

rroJIoxeHI,Lt roqKld Qoryda na3epHoro Jrfra Ha KoHconn ACM KaHTrJreBepa Ha

3HarIeHrIe IBMepteMoro crlrHrura, He paccMoTpeH Bonpoc roqHocru

rrogr4rlr{oHrrp oBanufl . na3epHoro Qorcyca.

5. B HIaBe 5 E{ccepralluonnofi pa6orrr, nocnxuleHnofi B ToM qr{cJre

uccneAoBaHl4ro nos4eficrBr{r Berqecrsa "roJrxuquH", He o6ocnosaH nu6op gToro

rperapara.

6. B rercre Aucceprallur{ nplcyrcrByror opQorpaQnqecKr{e }r crr.rJrncrr{rrecKrre

oroa6rn. Ectr 3aMerlanrrf, rI K pucynKaM, HanplrMep, y prrcynKa2.3 na crpanrqe 49

He coBceM yAaqHo nuopana IIBeroBafl rraJrnrpa, 3arpyAr{firorqarr ero Bocnpr{rrHe.

Kporrre roro, crrirrb oQoprvurenr{r pncyr{KoB oKJreKTrlrrreH.

flpzne4eHHEre 3aMeqaHlrfl He Hocrr [prlHru4rmanrnrrfi xapaKTep r,r He BJrr{f,K)T

rra o6rqee noJro)Kr{TenbHoe BneqaTreHr{e or pa6orrr.

3arcflroqeHHe

,{uccepraqnoHHal pa6ma Tmaoqyra K.n. <<Mero4I,Irz r{ccJreAoBannfl

Mf,rKI[x o6leKros B aroMHo-cnnosofi Mr{KpocKonnn>>, flBnrflsrcfl, sanepruennofi,

BbIcoKo rnanuQzquponannoft MeroAoJlorusecrcofi pa6orofi. Marepnalsr

ArrcceprarlHr.t npeAcraBneHbr B 4 cTaTb'ix, ony6rumoBaHHbD( B )KJ{pHaJrax,

BKJIK)rleHrrbtx B [epeqeHb BAK, u 6rurn [peAcraBJreHbl B AoKJraAax Ha 7

Mex(AyrrapoAHbD( u poccuiacKrD( ronQepenqnn<.



.{ucceprargrr coorBercrByer rpe6orauunvr n. 9 floro)r(eHr{.f, o npncy}KAeH}r}r

yrreHbrx crenenefi, yrBepx(AeHHoro flocranoereHrreM flpanurenbcrBaP@ Ns842 or

24.09.2013 r. (pea. or 01.10.2018) la rgrnKr€rM 2u8 flacnopta cnequarrbHocrrr BAK

rexHr{qecKrx HayK no cnerryrarrbHocrrr 01.04.01 <flpu6opu 14 MeroAhr

oKcnepr,rMenra.nrnofi Qusuruo>, a ee aBTop, Trrr,rorqyr Kzpurm Zropenru,

3acJry)KrrBaer upucyxAeHrrt eMy yreHofi crerreHn rlalaAn4ara Qnsrro-

MareMarr{qecKrD( HayK ro cuequarlbHocrrr 01.04.01 - flpu6oprr n MeroAbr

oKcrreplrMeHTarrbHofi Qnsnru

nor6px 20L9 r. Brqecnan Anercceesn.r MourHll oe

Agpec: 197376, r. Can ep6ypr, yr. IlpoQeccopa flonona,4. 5

Pa6. r.: (812) 234-31-64, Qarc: (812) 346-2758

uo6. r. 8-921-987 -4891,
e-mail: vamoshnikov@mail.ru

floAnrcr pyKlr Mounruroea BrsecJraBa

HaqanuruK orAeJra ArrcceprarlrroHHbx
CII6f3ry dI3TlD), K.3.H. T.JI.E
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