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IIA C OZCKAHI{E YI{EHOIZ C TEIIEHI4 KAHAVIMT A HAYK

aTTecTaIIuoHHoe Aeno )'lb

perneHkTe Arrcceprar{LroHHofo coBera or 27 AeKa6pf, 2018 f., rrporoKon }\{b8

o npr4cy)KAonvrv Xalucony Marccurvry MraH4ur€ureeBlrrry, lpaxAaHLIHy P(D, yreHofi

cTeIIeHH KaHAUIAaTa TeXHHTIeCKI4X HayK

,{uccepraqzr <dlpuMeHeHr{e aroiuno-curonofi MlrKpocKonuvr Alrfl. AereKTrIpoBaH}IrI or-

KJrLrKa HarlrBHbrx KJreroK Ha BHerrrHue nosAeficrBllll)) rro crequ€rllbHocrl4 01.04.01 - [pu-

6opu Lr MeroAbr 3KcneplrMeHraJrbHofi Qu:rarcn - rplrHf,ra K 3aIrIHre 22.10.2018, nporoxon

J\s 6-2 Alrcceprarlr4oHHbrM coBeroM [ 002.034.01 Ha 6ase Vlucrvrryra aHarvrru..recKoro

upz6opocrpoeHr.rfl Pocczficrofi araAervrvrvr:rrayK (I4A|I PAH), 190103, PuNcrufi np., A.

26, Canrcr-llerep6ypr, P@, rplrKa3 o co3AaHLrLr AZccepraIILIoHHoro coBera N 714lHr or

02.II.2012 ro.{a.

Coucrarenr, Xalncos Marccurrr MunAr{r€ureeBllrl, rpa}(4aHcrno P@, 1990 roAa

pox{AeHlrt, y 2013 r. orcon.rlrr @eAep€rnbHoe rocyAapcrBeHHoe 6roAxerHoe o6pasona-

reJrbHoe f{pexAeHlre Bbrcruero upoQecclroH€trrbHoro o6paaonaHu.s ((CaHKr-llerep6ypr-

cwtit HarllroHaJrrnrrfi r4ccJreAoBarelrcxzfi yHLrBepcLITer nHQopMaIILIoHHbx texHolorurft, ue-

xaHnKr{ 14 orrrlrKrD), a B 2017 roAy oqHyro acnupaHTypy @e4epalbHoro rocyAapcrBeHHoro

aBToHoMHoro o6pa:oBareJrbHoro f{pe)KAeHkrrr Bblclrlero o6paroaaHns ((CaHKT-lIe-rep-

6yprcxufi HarlrroHansurrfi uccneAoBarenrcxzfi yHrrBepc]Irer nnQopMaIILIoHHbrx rexHoJlo-

rufi, uexaHvrwr vr onrlrKrrD) (Ynunepcurer I4TMO); pa6oraer HalnrHbIM corpyAHtIKoM B

(De4epalrHoM rocyAapcrBeHHorr,r 6roANerHoM yrpexAeHnvrHayKvrl4ncruryre Qusuolo-

Tvrvr Lrl.a. VI.ll. flanr o s a P o c c uft cxo ft ara4 eu un lray K.

[zccepraqLTf, BbrrroJrHeHa Ha r<aQe4pe nanoSoroHLIKLI LI MeraMarepl,I€uloB @eAe-

p€rJrbHoro rocyAapcrBeHHoro aBToHoMHoro o6pasoBareJlbHoro yrpex(AeHl4t Bblcluero

o6pasonaHu.f, (CaHlcr-llerep6yprcrufi HarlLroHuulrHufi LIccJIeAoBareJIbcKllfi ynznepcz-

rer nnQopMarllroHHbrx rexHororurfi, MexaHpIKLI H orIrrrKLI> (VHznepcllrer I4TMO).



HayuHufi pyKoBoAI{reJIb - AoKrop Qusuxo-uareMarvqecKr.rx HayK AHr<y4znon

AnercaH4p Butarlenuu, @eqepamHoe focyAapcrBeHHoe 6ro4Nernoe yirpexAeHr4e

HayKIr Ousuro-rexHrIrlecKuir, unclrryr LrM. A.O. I4oSSe Poccuficrcofi araAeuLrtr HayK,

ta6oparoput Qzsztto-xLIMl{qecKzx cnoficrs rroJrynpoBoAHlrKoB, napruufi nayrHrrfi

corpyAHr{K.

Oduuna;rrnue onnoHeHrrr :

l.Bayep CserraHa MzxafirosHa, AoKrop @uszxo-vareMarzrrecKux HayK, upoQeccop,
(De4epamHoe rocyAapcrBeHnoe 6ropKerHoe o6paronareJrbHoe )rqpe)KAeHue Bbrcruero

o6pasonanzg <<Canxr-Ilerep6yprcruft rocyAapcreeHHrrfi yHLrBe cLrrer), MareMarr.rKo-

MexaHl4rlecxuft Qarcynrrer, upOQeccop rca$e4prr reoperrqecxofi u npr{KJraAnofi uexa-

HI{KI4.

2. JT beBr4rr, KaHAZAaT Qnsnro-uareMarr4rrecKr4x HayK, Haqzo-

na-rrrnrrZ [ccneAoBareJlbcKLIft qeHrp <<Kypvaroscrcufi LrHcrr4Ty.D> @e4epanbHoro rocy-

AapcrBeHHoro 6roAxerHoro frper{AeHlrr dlerep6yprcKoro }rHcrr{ryra .f,AepHoit 6u-
3TIKLI eru. E.lI. KoncraHu4HoBa)), orAeJreH e MoneKylxpnofi u pa1uarluonHofi 6uo(.n-

3LIKLI, v crro JrHrrroqufi o 6sgaHHocrr{ 3 aMec rvrr errr pyKoB oAr.rre Jrt

aa ilv rroJrozK[TeJr bHbr e oT3 brBbr Ha Arr ccepTa rlu rc.

BeAYI{aq opraHugaqrs - (De4eparbHoe rocyAapcrBeHHoe aBroHoMHoe o6parona-

TeJIbHoe frpelKAeHLIe Bbrcruero o6pa^:oBanufl <CaHxr-llerep6yprcxuit rocyAapcrBeH-

Hufi erexrporexHl{.r crzfi yHrrBepcr4rer <JI3TVI>> urvr. 8.I4. YnrsHosa (JIenuHa)>>, n

cBoeM rloJrortrrreJrbHoM 3aKJrloqelnrarr, noArIr4caHHoM MorunuroBhlM B.q.recrasoN,I

AreKceeevrleM, AoKTopoM Qzsurco-rr,rareMarr4rrecKrrx HayK, 3aMecrr.rreJreM 3aBeAyroulero

ra$e4pofi MLIKpo- LI HaHooJIeKrpoHlrKLr ro nayrHofi pa6ore; AlercaH4ponofi Onrrofi
AnarolrenHofi, KaHAuAaroM Qzszxo-rr,rareMarr{rrecKr4x HayK, AorIeHToM raQe4pu

MLIKpo - I4 HaHooJreKTpoHuKkr Lr yrBepxAeHHoM f afi eopoHcKr4M [vnrpzeu BsqeclaBoBlr-
rIeM, KaH.qI4AaTOM TeXHUqeCKrrX HayK, 3aMeCTr{TeJIeM ALIpeKTOpa AerIapTaMeHTa HayKLr

(De4epalrHoro rocyAapcrBeHHoro aBToHoMHoro o6paroBareJrbHoro frpex(AeHLr-n Bhrc-

Ilrero o6pasonauns, <<Caurcr-llerep6yprcrufi rocyAapcrBeHHbrfi enexrporexHLrqecxtrir

yHllBepcurer <JISTLI>> urvr. B.VI. Vmsnosa (IIeHnHa)>, yKa3aJra Ha cJreAyrourre 3aMe-

IIAHIIq:

1. B pasaene <<1.2 Mero4bl LI3) reHlr.rr MexaHr{qecKr{x xapaKTepr4crrrK KJreroo) cneAo-

BaJIo KpoMe MuKporruuero.rnoft acnupa\un u orrrlrrrecKoro rrlrHrlera BKparrle



paccMoTpeTb Lr Apyfue aKTLlBHbre MeToAbr u3]/rreHus. MexaHr{qecKlrx xapaKTepr4cTuK

KJIETOK.

2. Atts o6osHa.re:nul^ AulnaMLrrrecKoro rroJryKoHTarHoro pexuMa pa6otr ACM aBTop Hc-

rroJrb3oB€L[ ManopaclpocrpaHennrrfi B pyccKo.ssrrqHofi nayrHofi Jrr4Teparype repMLIH

(OSUIILIHI)).

3. Crouro 6oree uo4po6no Lr3yrrLrrb, noqeMy r4crroJrb3oBaHrae 3oHAoBbrx AarquKoB pa3-

HbIX npou3BoAIITeJIeLI Anfl LIHAeHTLIpOBaHPIS, ceHCOpHbIX HeI4poHoB B IIIecTolI rJIaBe

rrprrBoAlrr K noJryireHrrro HecxoAHbrx pe3yJrbraroB Lr3Mepe:nus. eQQercrunHoro MoAyJIf,

IOnra v KaKLre xapaKTepvrcrnwr 3oHAoB 3a gro orBercrBeHHbr.

4. He segAe 6un co6lroAeH eAprnufi crnrrb oQoprvurenufl, pr4cpron. Kpoue roro, HeJIuur-

nzu 6rur 6u uepenoA aHrJrof,3brrrHbrx o6osHaqeuuitnaHeKoropbrx plrcyHKax na pyccrzfi

t3bIK.

5. Tercur ALrcceprar\krvr u anrope$epara coAep)Kar oreqarKr,r. Tax, B Ar4cceprawLr Ha

crp.20 Bo BropoNr a6sarle BMecro (eneKTpo->) HarrzcaHo (gJrerpo-U TapKe ourz6rz

AorryqeHbr B cJroBax (rrbe3ocKaHep) (n uo4unclr K plzcynxy 2.2 Ha crp. 32), <<un4eu-

rlrpoBaHr4e>> (no BTopoM a6saqe Ha crp. 39), <<unru6uponanue> (eocsrr,ras crpoKa

cHlr3y Ha crp. 91). B npeArrocrreAHefi crpoKe ra6nuqsr I Ha crp. 24 eguturlbr Lr3Mepe-

Hlrrr MoAyJrs IOHra yKa3aHbr sa anuuficrco , alue Ha pyccKoM r3brKe. B anropeQepare

Ha crp. 15 s nocre4neft crpoKe ortvrcaHus, coAep)KaHus.r,sroit rJraBbr pa6our c olerlar-
rofi HanucaHo cJroBo (HoKon€BoJD).

CoucrcareJrb prMeer 25 (asaaqarr nxrr) ouy6ruxoBaHHbrx pa6or, B ToM qI,IcJIe rro

reMe Ar4cceprauuu 25 (4na4qaru uxrr) pa6or, ony6rruxoBaHHblx B peIIeH3LIpyeMbIX

HayrrHbrx v34anufl6 BxoArrrlr4x B llepeuenr BAK P@ 0 (uecm) pa6or, a raK)ce

1 9 (4enrrHa4qarr) re3prcoB,qoKJraAoB kr Mutepr4€uroB xoHQepeHqufi .

Hau6onee 3Harrr4Mbre Haln{Hbre pa6omr rro reMe Ar{cceprarlkrvr:

1. AnryalrHoB A.B., Xarucoe M.M., llenHvsfiHeH B.A., llo4sopon a C.4., Kpulon

B.B. lIpzMeHeHLre aroMHo-culorofi MuKpocKonntr Anfl. LrccJreAoBalnvrfl. rrpoqeccoB

BHyrprrKJrero.{Hofi czrHuurr{3ar\kru n HefipoHax ll Xypnan rexHurlecxofi Qzsuxlt,

T.85, J\bl0, 2015. C. 126-130.0,625 n.t. I 0,125 u,r. BxnaA Xarzcosa M.M.: rpoBe-

AeHue Lr3MepeHlrfi, u atta'nuz sKc[epr.rMeHT€rrrbHbrx AaHHbrx, o6cyx4eHLTe pe3ynbra-

TOB, yqacTne B IJAIJI"ICaHId]d CTAtbI,i.

2. Khalisov M.M., Ankudinov A.V., Penniyaynen V.A., Dobrota D., Krylov B.V.

Application of atomic force microscopy for investigation of Na*,K*-ATPase



signal-transducing function ll Acta Physiologica Hungarica, V. 102, N. 2,2015.P.
125-130.0,75 n.n. I 0,75 u.n. Bxra4 Xarucosa M.M.: rpoBeAeHr.re LBMepeuuir u

aHaJrvr3 3KcnepLrMeHT€LIrbHbrx AaHHbrx, o 6 cyx4eHr4e pe3ynbraro B, wacrvre B Harru-

caHnn cTutblr.

3. Xa.rrucoe M.M., Tuuoulyx K.2., AnxyArauon A.8., TuuorueHxo T.E. Arouno-
cvrIroBafl MLIKpocKorIlI[ na6y><anus E ynpoqHenvrfl 3aKpenJreHHbrx Ha noAJroxKe

?IHraKrHbIX 3pLITpoIILIroB ll )I{ypnaur rexHuqecrofi Suszrcu, T. 87, J\s2, 2017. C.

282-285. 0,5 u.r. I 0,125 n.n. Bxna4 Xarucosa M.M.; u1e , erarbkr, npoBeAeHlre

LI3MepeHI4fi. u anattll3 3KclrepuMeHT€LnbHbrx AaHHbrx, o6cyx4enr4e pe3ynbraroB,

r{acTLIe B HaIIUCaHkM CTUTb.I|I.

4. Xa.nncoe M.M., flenHurfiHen B.A., EcnKosa H.A., Anry,unHon A.B., Kpunon
B.B. Oco6eHnocrz peqerlrop- LI TpaHcAyKrop-onocpeAoBaunoft aKTuBarlulr Brryr-

pLIKJIeToTIHIIX cLIfHaJIbHbIX KacKaAoB B ceHcopHoira neftpoHe, BbUTBJIeHHbIe c IIoMo-

Irlbro MeroAa aroMHo-culonofi MpllqpocKonuu /l llucrva B )KypH€rJr rexHz.recKofi

Suzurcn,T.43,J\!1,2017.C.89-94.0,375t.t. 10,075 u.n.BrnaAXarlrconaM.M.:
Lr4efl' cTutbvI, [poBeAeHLIe I{3Mepennfi.u aHaIrvr3 3Kcnep}rMeHT€rrrbHbrx 4aHHrrx, o6-

cy)I(A e HLr e p e3yJrbTaT o B, yr acTLre B H.arrvrcalJvrvr cTaTbLl.

5. Xa.nncos M.M., Anr<y4IEuon A.8., llenHprsfiHeH B.A., Flxuuraee VLA., Kuneuro
A.8., Turvrouryr K.I4.,llo4sopona C.A., Kpunon E.B. AroMHo-cllJroB€ur MkrKpo-

cKonI4rI ycrpoficrBa rloBepxHocrHbrx cJroeB LrHraKrHbrx Su6po6JracroB lllfucwa
B )r(ypH€LJr rexHrrqecrcofi Qu:uxz, T. 43, Ilb4, 2017. C. 56-63. 0,5 u.l. I 0,062 nn.
Brua4 Xanncoea M.M.: [poBeAeHLre r43Mepenufi u aHarrus 3KcnepuMeHT€urbHbrx

AaHHbrx, o6cyN4eHrre pe3ynbraroB, rracrr{e B Harrr{caHvru crarbu.

6. Khalisov M.M., Ankudinov A.v., Penniyaynen v.A., Timoshenko T.E., Ti-
moshchuk K.I., Samsonov M.V., Shirinsky V.P. Peculiarities of living cell response

to the external stimuli revealed via quasistatic mode of atomic force micros-copy //
IoP Conf. Series: Materials Science and Engineering, V. 256, N. 1,2017. p.

012010-l-6. 0,5 u.t. I 0,071n.n. Brna4 Xarzcosa M.M.: v1efl erarbv\ rrpoBeAe-

HLI€ u3Mepenzfi u aHaJru3 3Kcrlepr{MeHTarrbHbrx AaHHbrx, o6cyx4eHue pe3ynbra-

TOB, rlaCTr.re B IIaIJ}lcaHuLt cTaTbvI.
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ITI4IIU OT3bIBbI:

l.Eayrp Cner.nanrr MnxafiJroBHbr, AoKTopa Qusuxo-l,rareMarLrrrecK?rx HayK, upoQec-

copa, (DegepansHoro rocyAapcrBenHoro 6roAxerHoro o6pa:oBareJrbHoro frpexAeHrir.rr

Bbrcrrrero o6pa:onanns (CaHr<r-llerep6yprcrnfi rocyAapcrseHHrrfi yHkrBepc?rrer), Mare-

Marr,rKo-MexaHr{rrecrcufi Qarcynbrer, npo$eccopa xa$e4pbr reoperz.recrofi u npuxna4Hofi

MexaHLIKI,I. 3 aNae.IaHLLf, :

. Bo seeAenvrv Avrcceprarlrur orcyrcrByror cBeAeHLrrr o6 aupo6a\uvpe3yJrbraroB pa-

6oru, xor.rr a aerope$epare oHLr coAepxarcr.

o [ncceprarJtrfl. HarrlrcaHa xoporurlM r3brKoM, Ho aBTop r{crroJrb3yer MHoro clequarrb-

Hbrx repMI4HoB, -rro Herag6e)KHo e raxofi pa6ore. OAnaxo rrof,cHeHr{rr repMr4HoB He

BCefAa rrplrBoArTcr.

o B rJraBe 3 npe4craBJreH crarlrcrr.rrrecrzfi arrurvr3 rronfreHHbrx 3HarreHufi eQQercuEn-

Horo MoAynr IOHra ro noBepxHocrlr Qu6po6nacroB. Ilpe4craeJreHbr cpeAHlre 3Ha-

qeHlrrl u coorBercrByrcrque MeApraHrr. Eruo 6u raHrepecHo npuBecrI4 TarcKe AaH-

Hbre paccevrBanur nonfreHHbrx 3Haqeuufi (xar sro cAeJraHo npz [peAcraBJreHZLr

gKcrrepuMeHTaJrbHbrx AaHHbrx e rnane 6).

o Ecrr Bonpocbr no oQopir,rJreHrrK) Aucceprarluu.Hartpl{Mep, Ha pl4cyHxe 5.4 He xBa-

raer o6osHa.reHzfi (a), (6); He Ha Bcex pncyHKax e4zHoo6purHo yK€BaHbr Lrx pin-

Mepbr; rLTcrorpaMvru eSQeKrnBHofo MoAyJrq lOnra B p€l3Hbrx rJraBax oQopunenu

HeoALrHaKono. B reKcre Bcrpeqzuorc.fl oreqarKLr, xors Lrx r{ HeMHoro.

2. Jle6e.qesa nN,rlrrpzr Bzranregv.ra, KaHALrAara Qusuro-MareMarlrqecKnx HayK, Haqn-

oHamHufi LIccJIeAoBareJIbcKLIft qeHrp <Kyp.raroecKlafi LIHcrHTyr> (De4epanbHoro rocy-

AapcrBeHHoro 6roAxerHorc yqpex g;enkrs, dlerep 6yprcKoro Lr Hcrr4ryra x4epuofi S n-szxz

urr,r. E.fI. KoHcraHurHoBa), orAeJreHze MoJr rcyn-apHofi krpaftvra\uonnofi 6uoSu-zuwr,vrc-

noJrHrroulvtit o6sganHocrLr 3aMecrurenr pyKoBoAr4TeJrf, . 3anae.ranu-f, :

o OrcyrcrByer e4zHufi pa3Aen c ollrcaHr{eM ucrronb3yeMbrx MeroAoB craruIcrLIrle-

cKofo aHaJILr3a 14 [peAcTaBJIeHLUr pe3ynbTaToB, xoTf, oHu u yrroMr4HaloTctr B TeKcTe

Lr rroHrrTHbr 113 KoHTeKCTa paooTbr.

o flocronbKy KJrerKu rBJrrrorcr MHoroKoMloHeHTHbrMLr HeoAHopoAHbIMz o6rer-

TaMv\ HerroHrrrHo, HacKoJrbKo r,r3Harr€lJrbHo o6ocHoBaHo rrpr4MeHeHue uo,qereft zn-

AeHTaquv oAHopoAHbrx MarepuarroB, B rracrHocrr4 MoAerz fepua, [r;,. anlnv3a



pe3ynbraroB rr3Mepenvrfi, Ha KJrerKax. PaccvrarpuBaeMbre B pa6ore MoAeJIz Aalor

pa3rlrqHbre 3aBrrclrMocrll cLrJrbr or rny6uHbl LIHAeHTaT\vru (ot maHefiHoft Ao KBaA-

parzuHofi), o4naro aBTop He rrpLtBoAur AaHHbre o roM, KaKal vr3 gaBucutuocrefr

Jrfrtue Bcefo coorBercrByer Ha6moAaeuofi B 3KcrIepuMeHTe.

. flpzseAeHHbre B ALrcceprarJvru pe3ynbrarbr ocHoBaHbI Ha AaHHIIX, lroJrfreHHbrx

ToJrbKo MeroA€Mlr aroMHo-curoeofi n orrrr4rrecxofi MLIKpocKoIruz, rITo 4elaer o6-

cyxAeHr4e 6uororu.recKoro acrreKTa pe3yJrbraroB I,I3Mepeuuit HecKoJIbKo cneKyJUI-

TLIBHbIM.

3.Tepyrcona EnreHus I4naHoB[qa, AoKTopa rexHurIecKITX HayK, upoQeccopa,3aMe-crn-

Telrf, reHepanbHoro Ar4peKTopa rro HayKe FilU roHKolJreHorrHblx rexHoJlorzfi n eHepre-

TLrKe npu @e4epaJrbHoM rocyAapcrBeHHoM 6roAxernoM f{pexcAeHkrvrHayKll @Hszro-rex-

Hr{qecKoM LrHcrLrryre LIM. A.O. ZoQQe.

3aN,re.{aHl,I.f,:

1. He Merrralo 6stu B TeKcre amopeQepara npLrBecru o6ocHoBaHl4e ucrloJlb3oBalrtun

repMrrHa <a$QerrueHsrfi Mo.ryJrb IOHra>.

2. B pngeJre, rocB.rruleHHoM ur3freHlrro ceHcopHblx HefipoHoB, Bo3MoxHo, noJIe3Ha

6ula 6u zH$opMarlr4r o6 zccreAoBaHlrrx Apyrr4x aBropoB, pacKpblBarorryrx BnLIrIHue

TUIIa noAno)KKH Ha MeXaHLIqecKLI e Xap aKTepLIcTvIwI CeHCOpHbIX HeHpOHOB.

3. Ha pncyHKax Bcrperlaerc.l MeJIKnfi rupuQr.

4. To;rcruxunofi Allu JIeoHlrAoBHbr, AoKTopa QusHxo-rr,rareMarLIrlecK[x HayK, LI.o.

3aBeAyroqero CercropoM cKaHupyroulefi soHAosofi Mr4KpocKortuu Vlsclrryra KpLtcr€IrI-

norpaQun nrra. A.B. Illy6Hurosa PAH OHI,III <KpncrannorpaQux z QoroHIaxa>> PAH.

3aN,reqanu.s:

1. llpu QopvrynupoBaHrrlr aKTyzrJrbHocrr4 rrocraBJreHHblx 3aAaq )KeJIareJIbHo 6ulo
orreperbcf, Ha cyqecrByroqlre B AaHHrrfi vrorvrenr 3HaHI4rI s grofi >6rractu, HarIpI{Mep, Ha

KHLrrLr ro rpLrMeHeHLTro ACM e 6uororuu (<Atomic force microscopy in cell biologp Ed.

Bhanu P. Jena, J.K. Heinrich Horber, 2002. Haugstad G. <Atomic force microscopy>>.

2012...).

2. Anrop AonycKaer crl4Jllrcrlrr{ecKr4e oruz6r<n, 3areMH.aroul?Ie cMbIcJI TeKcra.

Haupuuep, H8 crp. 3 HerrorurreH cMhrcJr BToporo a6saIJa. Karue MeroALlKI4 ACM aBTop

CqLITaeT pyTLlHHbIMvI kr uOrIeMy (LIX cTaHoBJIeHLIe TopMo3LIT HeAocTaToIIHoe IIOHLIMa-

nze...>>?



3. 9acro He xBaraer 3arrrrbrx, oco6euHo nepeA cJroBoM (coorBercrBeHHo)).

5. B[ruHqKoBa HuKo.[aq B.naAupurpoBrrqa, KaHAHAara rexHr4qecKrrx HayK, AI4peKTopa

PeruoHalbHoro rIeHTpa gouAosofi Mr4KpocKorrlrll KoJrJIeKTkIBHoro IIoJIb3oBaHuA (DeAe-

paJrbHoro rocyAapcrBeHHoro 6roAxerHoro yrpex4unurfl, Bhrcrrrero o6pasonanz.s ((P.f,3aH-

crcuit rocyAapcrseHHrrfi paAI4orexHz.IecKufi yHllBepcurer)).

3aMe.IaHue:

- rrpz orryrcankrvr coAep)KaHusuraB 4-6 ynop cAenaH Ha oKcrIepuMeHT€uIbHbIe pe3yJlb-

Tarbr LrccJreAoBaHufl.KJrerorrHbrx 6uoo6rerroB, xort 6ruo 6u naxsuM pacKpblt oco6en-

Hocrtr MeroAoB LT MeroArrr ACM Anr H3MepeH:as. xapaKTepLIcrLIK grI4x o6rerros.

6. BosHqKoBcKoro ArerccanApa llerpoBrrqa, AoKTopa xI{MLIrrecKI{x HayK, 3aBeAyIo-

rrlero ceKropoM Ofyll <<OpAeHa Jlenuna ri opAeHa Tpygonoro Kpauroro 3Hauenu

HA)^IHO-ICCJIEAOBATEJIbCKOTO }IHCTLITYTA CUHTETLIqECKO|O KAYIIYKA LIMCHLI AKAAEMI4KA

C.B. JIe6eAeBa)).

3aN4eqaHz.s:

l. Ha crp. 14 u 15 rrpuyKa3aHkrLr KoHqeHTpa\uir,4o6aerxeMbrx K KJrerKaM BeIIIecrB

nyqrue 6ruo co6moAarr e4uHrrfi crr.rJrb - HcrroJrb3oBarb nz6o [pl4craBKu, rrn6o 10 n cre-

ICHLI.

2. [lts rorcHeHu.n AaHHbrx Ha pucyHlce 9 6rrno 6rr rroJre3Ho rlpuBecrl4 xapaKTeprl-

crLrKLr ruoAelefi 3oHAoB, r{crroJrb3oBaHHbrx p.nfl, vrHAeHTr4poBaHI4rI ceHcopHux HefipoHoB.

'7. (Du;laroBa [rvrurpux Oreronuqa, AoKTopa QnruKo-MareMarvrLrecKr4x HayK, Ao-

rIeHTa, TexHrrKa Hayvno-o6pasonareJrbHoro rIeHTpa <<@usLIKa rBepAoreJIbHbIX HaHo-

crpyKryp) OfAOy BO <HaqrEoHilrrbHoro rrccJreAoBareJrbcKoro HuxeropoAcKoro roc-

yAap crBeHHoro yHLI Bepcurera uM. H.VI. Jlo6a.IeecKoro).

3aueqaHze:

Ha crpanuqe 10 npune4eHo rro 2 sHa.renrar eQQer<rnBHoro MoAynt lOnra Q^6-

po6nacroB rrpu Lr3MepeHrrlr ocrpbrMuu cy6tvrl4KpoHHblrraz cQepuqecKuMll 3oHAaMLI,

oAHaKo, He rro.rrcHeHo, KaK rroJrlrqeHbr grrr 3Harlenvs. Asrop no-p€r3HoMy o6osHa-

qaer rlrrbr 3oHAoB B TeKcre aerope$eparavrlr'apvcynxe 9.

8. rly6nucnoro-HaAe?r(ArrHa B.naAncraea l4ropeelr.ra, KaH.qrrAara 6uolorvrlecKllx

HayK, HafrHofo corpyAHr,lrca na6oparopvn HoHHrIX MexaHlI3MoB KJlerorluofr cuntalrlr3a-

qun @fBYH Zucrvrryra IIrIroJIorrIz PAH.

3aN4e.{aHue:

B rexcre lp[cyrcrByror oleqarKLr: HarrprrMep, Ha crpaHI{IIe 15 sMecro (HoKoAa-

3oJr) HallrcaHo (HoKaAo3or>>. Xor.s coKparr{eHue C3M flBlrflerafl. o6ulevrgnecrHblM,
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TeM He MeHee, efo cTor.rJro pacurr4opoBaTb. Tarcxe cneAyeT o6parurr BHHMaHI{e Ha

oQoprr,rneHue uJrJrrocrpaqufi - rupuQr Ha placyHKax He Be3Ae oAZHaKoBuft no pas-

Mepy. Kpovre roro, olrl{caHue pncyHKa 8 neAocraroalHo rIoJIHoe, oHo He Aaer LIH-

Soprvraquro o SparrraeHTax pHcyHKa B rIpaBoM HLTXHeM yrJly ua a,6.

9. IIIypa B.naAuuurpa .fnoeJreBrrqa, AoKropa Qusuro-vrareMarrlrlecKlrx HayK, upoQec-

copa, rJraBHoro HafrHoro corpyAHLrr<a Hay+ro-uccneAoBareJlbcKoro I{Hcrllryra Snsrarcu

unpvrr<Jraqnofi uareMarLTKlr lrlncrwryra EcrecrseHHbrx HayK n Mareuarurz YpanbcKoro

Se4epanrHofo yHuBepcurera (Yp@V), 4npexropa YparbcKoro IIeHrpa KoJrJIeKruBHoro

rroJrb3oBanus <CoepeMeHHbIe HaHorexHoJloruut) Yp@Y.

Bes garue.rattuit.

10. IllnprrHcKoro BlaAuprnpa. IlauoBrrrra, AoKTopa 6[ororz.recKl4x HayK, npoQec-

copa, fJraBHofo HayqHofo corpyAHrrKa, Lr.o. pyKoBoArITen.[ JIaoopaTopI4I4 KIeTOqHOLt I1O-

ABLDKHocTu Wtcruryra gKcleprrMeHTzrrrbHoft rapAlIoJlorr4tl HaqzonalbHoro MeAIIIILIH-

cKoro 14 c cJreAoBareJlbcKoro IIeHTp a KapALI onoruu MzH3ApaBa P occzlt.

Eeg gaN{e.rartuit.

Bce or3bIBbI, KaK coAepr(aurl€r TaK

TIOJIO}KIITEJIbHbI.

14 He coAeplKalrlne 3aMeqaHrrrlt

Bu6op ne4yrqefi opraHrz3ar\vv vr oQuqzanbHbrx orrloHeHTos o6ocHoBblBaerct

6olrrunu orrbrroM pa6oru s o6nacr.{xorrr{qecrofi ra cKaHl4pyroulefi goHAosoft MI{Kpo-

cKorrr4lr, trccJreAoBanufi 6elKosux u [euruAHbrx KoMnJIeKcoB c BbIcoKI4M rlpocrpaH-

crBeHHbrM pa3perueHueM, Teoperr{qecrofi MexaHI{KLI, MoAeJII{poBaHLIq crpyKTypHbrx kI

QynrqzoH€rrrbHblx cnofi crn pa3nuqHblx 6zol ou4q ec Kux o 6re lcro s.

,{nccepraquoHHbrfi coner orMeqaer, rrro Ha ocHoBanvrv BIIIIoJIHeHHbIX coI{cKareJIeM

LrccJre.rloBanufi;

pagpa6oraHa anpo6zpoBaHH€ur sa 6uororl4rlecKrlx KJIerKax MeroALIKa I,I3MepeHLLg no-

K€urbHbrx MexaHlrqecKr4x xapaKTeplrcrkIK HeoAHopoAHbrx cJIoLIcrbIX o6pasqon, 3aKJIIoqa-

Foularcs B corrocraBrreHuu sHa.renuriT. KoHTaKTHofi xecrxocrl{ noBepxHocrLl, I{3MepeH-

Hbrx [upaMr{AtrJrbHbrMvr vr cQepuuecKlrMr{ HaHo3oHAaMI4 npu I4HAeHTLlpoBaHuu o6pasqa

MeroAoM aroMHo - czl on ofi Mr4 Kp ocKo rruvr B KB a3llcrarl4qe cKoM p exLIMe ;

rroKa3aHo, rrro Anf, yBenuYrenvrfl, ToqHocrr{ r{3MepeHl,Ifi trtexanzqecKllx xapaKTepI{crLIK

pacnoJrox{eHHbrx Ha rBepAofi uoAloxKe HarHBHux 6uolorlarlecKllx KJIeroK neo6xoAutvto

frr.rrbrBarb o6HapyxeHHufi rpu ACM uHAeHrLIpoBaHI4I4 opLTTpoIIuIroB Kpblc



cKarrKoo6p€L3Hbrfi pocr sQQercruBHoro MoAyJr.rr ynpyrocrr{ HapyxHbrx cJroeB KJreroK, co-

npoBox(Aarorqzfi c.a pr3M eHeHr4 eM r{x Q oprvru ;

AoKa3aHo, rrro rrpeAno)Kennufi MeroA ACM r{HAeHTr4poBaHvr\ npzMeHeHnufi na [epn-

QeprafiHrrx cJro.rrx HarzBHbrx MllKpococyArrcrbrx 3HAoreJII{€IIIbHbx KJreroK rrarruefi, uo,4-

Beprrryrbrx nos4eftcrBrrro unru6uropoB rroJrlrMepr43arpru 6enxos qrrrocKeJrera, o6ecnevu-

Baer AocroBeprryro perlrcrpaquro Lr3MeneHrafi MexaHurqecKrrx xapaKTepucrLrK ToHKoro

6zonaarepvraJranpu rrry6rzHe 4eQopMar\uv, corocraBzrr,rofi c roJrulLrHoft o6parqa;

[oryrreHbr gKcrrepLrMenTaJlbHbre AoK€BareJrbcrBa qyBcrBHTeJrbHocrH MeroAa ACM npu

BpeMeHax LrHAeHrprpoBaHrrf, - 10-' ceK K yrpoqHeHzro (ynerurreHuro e$QerrznHoro

MoAyJu IOHra) HarLrBHbrx ceHcopHbrx HefipoHon, p€BMerrleHHbrx Ha p€BnlrrrHbrx

rroAnolKKax, rrro rro3BoJrrer AereKTr4poBarb 4eficrnze Qaprvraxolorr4qecKoro BerrlecrBaKa

6uororuqe cKue KJrerKkT.

TeopeuqecKaq gHa.rllrvrocrn [ccreAonannq o6ocHonaHa reM, qro npzMeHureJrbHo K

upo6nerr,raurKe Arrcceprallult pe3yJrbrarlrBHo, c nory.reH[e]r o6raAaroulux Hon[gHofi

MeroA ACM qplr BpeMeHEx LrHAeHrupoBaHkrA - 10-3 cer (n KBa3lTcrar[qe-

cKoM pexuvre) AJUr v3Mepenuir eQQercrunnoro MoAyJUr lOnra 6noo6rercra B BLrAe Harnnnofi

xunorHofi KJrerKLr Lr MoAeJrLr KorrraKTHofi uexarrytwr NrAanaru3ap$yJrbr€rron zsuepenuft;

BbrflBJreHo, qro 3HaqeHr4-f, eQQercrzBHoro MoAynq IOHra 6zoo6rerra, r.r3MepeHHbre Me-

ToAoM ACM ?rHAeHTr{poBaHprr, 3aBlzcflT KaK or Sopvru ucrroJrb3yeMbrx HaHoIaHAeHTopoB,

TaK Lr OT nplrMeHeHHbrx rvro4elefi r{HAeHTr4poBaHr4.rr crrJrorrrHoft yupyrofr cpe4u, B qacT-

HocrLr, B cn1..rae Qu6po6nacroB o6HapyNeHo rrrrlrKparHoe pacxo)KAeHue 3HarleHIafi eQ-

Qerrunnoro MoAyn.a IOnra;

rrpeAcraBJreHbr AoKa3areJlbcrBa BDKHocTH r43MepeHr{fi r<oHrar<rnofi xecrKocrn - 6onee

aAeKBarHoro, rIeM eQQexrunHrrfi MoAynb IOHla, napaMerpa Anr orrvca:ar4fl. MexaHlttle-

cKI{x csoficrs raKr{x 6uoo6rerroB KaK HarrrBHbre Qu6po6racrbl;

AoKa3aHo, rrro rarofi MexaHlrrrecrcufi. napaMerp, KaK cpe4nzfi lQQer<runnrtfi vto4ynr

IOHra, u3MepeHHrrft vrero4orra ACM LrHAeHTupoBalaufl. B KB€l3lrcrarlrrrecKoM pexeIMe, Mo-

xer f,BJlf,Tbc-s Kor[qecrBeHHbrM LrHAr4KaropoM cocro.rrHr{s,6uoo6"seKTa, BKlrroqzlf, HarI{B-

HbIe 3pI{TpOIII{TbI, SHAOTenI{€uIbHbIe KJIeTKT{, CeH COpHbre He ft p OHU.

pe3YJrbraroB:

IICIIOJIb3OBAHbI



3naqenne noJryqerrH brx corrcKaTeJr eM pe3yJrbTaTOB rrccJr eAoBaH uq AJrfl rlpa KTu Krr

rroATBep)KAaeTCf, TeM, qTO:

. rrpeAJro)r(eHHa.fl ACM MeroAr.rKa Lr3MepeHr{fi uexaHur{ecKllx csoficrs HeoAHopoA-

Hbrx MHorocrofinrrx o6paaqon anpo6zpoBaHa Ha HarLIBHux Qz6po6lacrax u [o3-

BoJrrer lrccJreAoBarb HeoAHopoAHocrr{ B ycrpoficrse HapyxHbIX cJIoeB pa3rLlqHbrx

Mareplr€uoB, BKJrroq as,6uoo6reKTbr c [peAnoJlaraeMblM 3HaqeHI4eM MoAynt lOura

B .IILT arl €13 oHe Ao HecKo JIrKLIX Mef alacranefi ;

o Ha rpllMepe ACM u3MepeHufi uexaHurrecKkrx rapaMerpoB 3pI{rpoIII{roB o6ocHo-

BaHa neo6xoAuMocrb rrpoBeAeHug. vccne1oBaHll.a MexaHI{rrecK}IX csoftcrn HarI{B-

nrrx 6uolorr{qecKr{x KJreroK Ao Ltx ttafyxanu.s u o6ecqBerrllBaHu{;

. [poseAeHHbre ACM ?r3MepeHur e0Qer<uiBHofo Mo,4yJI{ IOHra AocroBepHbl Aa}Ke

rrprr ronrqune o6pasqa, 6lusr<ofi r rrry6zHe LIHAeHTLIpoBaHLTA, rITo Iro3BoJlter

orrpeAeJrrrb BKJTaA p€BnurrHbrx 6enros B peryrt.fiqvrvMexaHIaqecKLIX csoficre 6uo'

o6teKros, BKJrroqat 3HAoreJILIoIIurbI.

,,{ocronepHocrb pe3ynbraroB LrccJreAoBanvlfl, o6ecne'ruBaerct BocilpoI'I3BoAI4Mo-

crbro gKcrrepr{MeHToB, rrcrroJrb3oBau}reM coBpeMeHHbrx rrpeAcraBJleHuit' o rsauuo4eft-

crBnvrACM 3OHAa C HarrrBHbrMr{ )Kr{BOTHbrMr{ KJrerKaMLT, COBMeIqeHI{eM B3aUMOAOTIOJIH'-

,o1ql* MeroAoB rlccneAoBanvrr - ACM u olrurrecrofi MlrICpocKorIlIlI, KarIecrBeHHbIM coB-

rraAeHI4eM 3KCrIepLrMeHT€UrbHbrx AaHHbrx c He3aBr{clIMbIMI{ nrlTeparypHblMz }ICTOTIHI4-

KaMu, ra anpo6aquefi ocHoBHbIx pe3ynbTaTon pa6oru na xonQepeHllllflx'

Jluqnufi BrcrraA colrcKaTeJrr cocTolrT B rIOJr)4Ie:HvTVr BCeX OCHOBHbIX pe3yJrbTaTOB

Ar{ccepTaIII{I4: cocT aBlIenvrn JIIITepaTypHoro o6sopa, [poBeAeHLII{ sKcIIepI'IMeHToB, o6pa-

6o*e AaHHbrx r4 HerrocpeAcrBeHHoM rracrvrvr B aH€uIlI3e eKcrlep?IMeHToB. floAroronxa

rry6nuraqufi no reMe Ar4cceprarlllr{ rrpoBoALIJIaCb COBMeCTHO C HarrHbIM pyKoBOApITeJIeM

14 ApyfI{MI4 COaBTOpaMI{.

Ha saceAaHuu27.l2.20l8 f. Ar{Cceprarlr{oHHblfi cOeer rpuruIn pelxeHl4e rlpucyAllrb

Xanucony Maxcuvry Mun4uraleeBlrny rreHylo crerleHb KaHAlIAara rexHLIrIeCKLlX HayK'
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flpu uponeAeHlrr{ rafinoro roJrocoBaHr{f, Al{cceprallllounrrfi coBer B KoJII{qecBe 17

qeJIOBeK, ur3 HtrX 17 AOrcropOB HayK, yTIaCTBOBaBIu[X B 3aCeAaHvwt'vI3 23 'IenOseK' BXOAS-

1IIID( B cocraB coBera, AoloJrHI4TeJrbHo BBeAeHbI Haptt3oByto 3aIr['ITy 0'Ieroeex' flporoJroco-

BEIJIpI: Za- 16,[pOTLIB - H, ne4efiCrrrareJlbl{bry 6rOfgeTeHefi - 1'

flpe4ce4arent

ArrccepraIILIOHHOrO COBera
Kypo.muH B.E.

A.r.H., upoQ.

Y.reHrrfi ceKperapb

AUCCepTaII[oHHOFO COBera,
Eynrnuqa A.JI.
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