OT3bIB
0pMIUAJIBLHOI0 ONMOHEHTA
Ha aucceprauuio Xanucosa Makcuma Munuraieesuua
ITPUMEHEHHUE ATOMHO-CUJIOBOWM MUKPOCKOITHH JJIA
JETEKTUPOBAHHMA OTKJIMKA HATUBHBIX KJIETOK HA BHEIITHUE
BO3JIEMCTBUS,
IPEACTaBISEMYHO HA COUCKAHHE YYEHOH CTENECHU KaHAUAATa TEXHUYECKUX HAYK
no cneuanbHOCcTH 01.04.01 - TIpubopsl 1 METO/ABI SKCIEPUMEHTANIBHOH PU3NKH

AKTYaJIbHOCTD

Jucceprauus Makcima Munauraieesuya Xanucosa MOCBsILEHA Npodieme
ONPEAENIEHUSE MEXaHWYECKUX CBOHCTB KJIETOK METOJAMHM  ATOMHO-CHUJIOBOH
MHKPOCKONIMH. MEXaHUUYECKUE MapaMeTpbl 3YKAPHOTUYECKHX KIJIETOK SBILTIOTCH
OTHOM M3 MX BAXKHEHIWIMX XAPAKTEPUCTHUK, HANPAMYK CBA3aHHONW C MX
ouonoruyeckoid Qynkmueid. C OTHOH CTOPOHBI, MOMUMO OYEBHAHOW BAXKHOCTH
napaMeTpoOB  KECTKOCTH  COKPATHTENBHBIX  BOJIOKOH  MBIIIEYHOW  TKAaHW,
MEXaHUUYECKHE CBOMCTBA UCKIIOYUTEIBHO BAXKHBI B ONNUCAHUY TPOLIECCA MUTPALUU
KJIETOK, BMXKEHUS KJIETOK KPOBH B KPOBOTOKE, 0OBEMHOTO rOMe0OCTasa, 0apbepHOH
(GYHKIMU STUTENUS M1 MHOXKECTBA APYTUX (PU3HOJOTHUECKUX ITPOUECCOB B HOPME U
narogoruu. C Apyroi CTOPOHBI, U3MEHEHUE MEXAHUYECKUX CBOUCTB KJIETOK MOXET
UCNOJIb30BATECS B KAYECTBE WHAMKATOPA LENOTO psla MPOLECCOB B KIIETKE OT
NEPECTPOUKH LIUTOCKENETA 10 AKTUBALMH TPAHCMEMOPAHHOTO TPAHCIIOPTA.

Pazputne npubopHOi 0a3bl aTOMHO-CHIIOBON MHKPOCKOIMH C pealu3aruei
B COBPEMEHHBIX INpPUOOpax  pa3uYHbIX  KBAa3UCTATHYECKUX  PEKHUMOB
CKaHMPOBAHMs U anantauus ux s paborTel ¢ OuosoOrMyeckuMu oOpasiiaMyd B
(GU3HONOTMYECKA aNEKBATHBIX YCJIOBHAX TMO3BOJSET B MPOLIECCE DKCIEPUMEHTA
noiaydars Bce Oonpmme 00beMbl WHOOPMALMK O MEXAHWYECKHX CBOMCTBAX
hcenexyeMoro o0bekra. B 3TOM OTHOmMEHWH OCOOEHHO BaXKHBIM — SBJISIETCS
pa3paboTka IKCHEPUMEHTANBHBIX METOAUK TAKWX H3MEPEHHH M TEOPETHUYECKHX
NOJXOJ0B JUIS aHaNU3a U KOPPEKTHONW MHTEPIPETALMH UX PE3YIITATOB.

Takum 00pa3oM, akTyanbHOCTH MOCTABJICHHBIX 33Ja4, WX MPaKTHYECKas
3HAYMMOCTh U MCTOAbI PEIICHUS HE BBI3BIBAIOT COMHEHUM U 3aCIy>KUBAKT CaMOM
BBICOKOH OLIEHKH.



O0masn oueHka auccepranun

JuccepranuonHas padota M.M. Xanucora nocesmeHa pa3paboTke HOBBIX U
aJlanTalyy CYHICCTBYIOIMX METOAOB U3MEPEHHUSI MEXAHUYECKUX XAPAKTEPUCTHUK
KJIETOK J)KHBOTHBIX M YEJIOBEKA C UCIOB30BAHUEM ATOMHO-CUIIOBOM MUKPOCKOIIHY.
Jluccepranus BeINOJHEHA Ha 185 cTpaHULAX U COCTOUT U3 BBEACHUS, IUCCTHU IJIAB,
3aKJTIOYCHUS M CIHUCKA LIUTHUPYEMOH JIMTeparypbl U3 246 CCBUIOK. AKTYaJIbHOCTb
MCCIICAOBAHHUA, €ro LeJb M 3a[a4d, Hay4yHas HOBU3HA, 3HAYMMOCTB, a TAKXKE
HOJIOXXEHHS, BHIHOCUMBIE HA 3aUIUTY, IPUBEACHBI BO BBEACHUM.

JuccepranmosHas paboTa B 1LEJIOM NPOU3BOAUT O4YEHBb OJIAronpusitHOE
BICYATICHHE. B HEH COAEPMUTCA NOAPOOHBIA AHAIU3 COBPEMEHHBIX METOIOB
aTOMHO-CHJIOBOH MHKPOCKOIMU, TEOPETUYECKMX OCHOB MCIIONIB30BAHMUA JTHUX
METOJIOB M MHTEPNPETALMH PE3YIBTATOB, a TAKKE 0COOEHHOCTEN UX IIPUMEHEHHS B
Pa3IMYHBIX  THMNAX  OKCIIEPUMEHTOB Ha  OWONOTrMYECKHX  O00Bekrax. B
JMCCEPTAMOHHOW paboTe NPEACTABICHBl HOBBIE DPE3YJIBTAThl HCCIENOBAHMMH
MEXAaHMUYECKHUX CBOMCTB psala KIETOK JKUBOTHBIX M HMX HW3MEHEHUH 10X
BO3JICHCTBUEM (PaPMAKOIIOIHYECKUX areHTOB U YCJIIOBHI OKPYXarolEH cpeapl, Npu
3ToM o0Uasi METOAMKA HM3MEPEHHH yCNENIHO ajanTHpOBaHa JUIA KaxIOTo W3
HCCIIEAYEMBIX OOBEKTOB M MPOBEACHHBIX IKCIIEPUMEHTOB € TIATENILHBIM AHAM30M
YCJIOBHUH U PE3yJIETATOB U3MEPEHHH.

B 10 X€ Bpems, B paboTe €CThb psii MOMEHTOB, KOTOPBIE MOTYT BBI3BaTh
BONPOCH! 'y uuTarenss. Tak, OTCYICTBYET €AMHBIA pa3fen ¢  ONMCAHHEM
UCIOJIB3YyEMBIX METOJOB CTATUCTHYECKOTO aHAIN3A U NPEACTABIICHUS PE3yJIbTATOB,
XOTb OHU U YIIOMMHAIOTCS. B TEKCTE M IIOHATHBI U3 KOHTEKCTA paOboThl. Takxke aBTop
HE Aaer onpenesieHue Monyns IOHra B NpUMEHEHUH K ONMMCAHMIO MEXAHMYECKHX
CBOMCTB KJIETOK, KOTOPBIE SIBJIIFOTCS MHOTOKOMITOHEHTHBIMH, HEOIHOPOJHBIMH
obbekTamMu. B kjmaccH4eckoM MOHMMaHud Moayib HOHra mnpumenserca uis
OINMCaHUsA CBOMCTB OJHOPOAHOr0 Marepuania. [lo-BupumMomy B paboTe peub UACT O
KOKXyIEMCS MM M3MEPAEMOM MOJIYJIC YOPYrOCTH, KOTOpBIH B oOuieMm cityyae,
pasyMmeeTcs, 3aBUCUT OT cniocoba u3MepeHus. B 3Toii CBA3M HENOHATHO, HACKOJIBKO
U3HAYAbHO OOOCHOBAHHO NPUMEHECHME MOJCNCH WHACHTALMM OXHOPOJHBIX
MaTEPUAIOB, B YaCTHOCTH MOAEH [epua, /s aHamu3a pe3ysibTaTOB H3MEPEHUN Ha
kierkax. PaccmarpuBaembie B paboTe MOJENM NalOT Pa3jiMUHBIE 3aBUCHMOCTHU
CHJIBI OT IlyOMHBI MHACHTALMH (OT JIMHEHHOM 10 KBAIPATHYHOM ), OJJHAKO aBTOP HE



NPUBOAUT AAHHBIX O TOM, KAKas M3 3aBUCUMOCTEH JIydlie BCEr0 COOTBETCTBYET
HaOTFOJAEMOM B SKCIIEPUMEHTE,

KpoMe TOro, NpUBEACHHBIE B JUCCEPTALlMM PE3yAbTATHl OCHOBAHBI Ha
JTAHHBIX, [OJYyYEHHBIX TOJBKO METOAAMH AdaTOMHO-CWJIOBOM M OINTHYECKOH
MHKPOCKOMHM, YTO JejaeT 0OCYy)KneHHEe OMONIOTHYECKOro acCIlEeKTa Pe3ysbTaToB
U3MCPEHUH HECKOJLKO CHOCKYISITUBHBIM. Tak, HCHONb30BaHUE ONOKAaTOpPOB
MEXaHOUYYBCTBUTEIBHBIX KAaTMOHHBIX KAHAJOB M JIPyroro TPaHCMEMOPAHHOTO
TPaHCNOpPTa, 33ACHCTBOBAHHOIO B PETyJIAUMU 00beMa, Mo3Boiuao Obl Oosiee
YBEPEHHO TOBOPUTH O (PU3HOJIOTHUECKOM 3HAUCHUM HAOIIONAEMOr0 W3MEHEHUS
MOpP(}OSIOTUM 3aKPEIUICHHBIX HAa MOJIOKKE 3PUTPOUMTOB, @ OUEHKA H3MCHCHUA
COICP)KaHMS COOTBETCTBYIOILMX OCJIKOB — OJHO3HAYHO CBs3aTh HAOMIOJAEMBbIE
u3MeHeHUsT Moy IOHTra KJIETOK 3HIOTENNS HUMEHHO C U3MCHEHUSMHU B
marockeniere. B wactu  oOCyxAeHUs MexaHu3Ma BIMsSHHS yabaMHa Ha
MCXaHHYCCKHE CBOMCTBA HEPBHBIX KJIETOK TAKXXE HEOOXOMMMO YYECTh BKJIAA
MHOXECTBA (PAKTOpOB, Ha KOTOpble BiuseT UHruOuposanue 3Na-2K-ATdaskbl,
HAYMHas OT MEMOPAHHOTO MOTEHIMAJIA KJIETKU U KJIETOUHOrO 00bema.

CreneHnb 000CHOBAHHOCTH HAYYHBIX HOJIOMXKEHHH

Bocnpou3BogMMOCTE  3KCMEPUMEHTOB,  YBEPEHHOE  MCMOJIb30BAHUE
OOMICTIPUHATBIX METOJOB CTATMCTHYECKOrO AaHAIM3a pE3YyJIbTATOB, d TaKXKE
COrJIACHE IMONYYEHHBIX JOKCHEPUMEHTAIbHBIX PE3YNbTATOB C COBPEMEHHBIMH
3HAHUAMHU 00 YCTPOMCTBE HATUBHBIX MHBOTHBIX KJIETOK, HE OCTABJISIET COMHEHHUH B
KAQueCTBE M JOCTOBEPHOCTH MOJYYCHHBIX B PaboTe pe3yabTaToB. Pe3ynmbTarhi
paboThl ObUIM MPEACTABICHBI B BUJE AOKIANOB, MyONMKauii B T€3UCaxX HAYyYHBIX
MEPONPUATHH U PEUECH3UPYEMBIX )KYPHAJIAX, YTO TAK)KE CBUACTEIBLCTBYET B MOJTB3Y
UX Ka4eCTRa.

Hexoropoe coMHEHHE MOXET BbI3BaTh JHMIIb BBIHOCUMOE HA 3aUIHATY
MONIOXCHUE 3, W JMIDb B TOH €r0 4YacTH, 4YTO «CEJIEKTHBHOE pa3pylICHUE
UMTOCKEJIETHBIX CTPYKTYP NPUBOIUT K YMEHBIOICHUKD M3MEPEHHOTO MOy
IOHra...». HECMOTps Ha MCIONB30BAHUE CTaHAAPTHHIX (PAPMAKOIOTHUYECKUX
areHTOB, JUIS TAKOrO YTBCPXKICHMS BCE-Taku TpeOyeTcst MOATBEPAMTH (haxT
paspylieHHss  LMTOCKENETHBIX CTPYKTYP B MPOBOJAUMOM  SKCICPUMEHTE
00LENPU3HAHHBIMU METOJAMH.



Jaiirouenune

HecMoTpss Ha BBIENIPUBEACHHBIC 3aMeuaHus, NpeACTaBieHHas pabora
BBIITOJTHEHA HA BBICOKOM YPOBHE M COJACPXKMT OOJBIIOE KOMUYECTBO 3HAYUMBIX
OPUTMHAJIBHBIX  PE3yNbTaToB. [IpOBENEHHBIE OKCIEPUMEHTBI  COOTBETCTBYIOT
3asBJICHHBIM 33/1auaM HKCCIIEOBATEIbCKOM paboThI, a BBIBOABI — MNOJYYEHHBIM
OKCIICPUMEHTAIIBHBIM U TCOPETUYECKMM pe3y/braTaM. PaboTa MMEET BBICOKYIO
aKTyaJJbHOCTb W HOBU3HY W, HECOMHEHHO, COOTBETCTBYET TpPeOOBaHUsM,
NPCABABISEMBIM K KaHAWAATCKAM JCCEPTAMAM comlacHo 1.9 «lJomoxeHus o
HOPSIAKE TPUCYXKICHUS YYEHBIX CTENEHEH», YTBEPHACHHOIO IMOCTAHOBICHUEM
IIpaBurenscTBa Poccuiickoir @enepauun No 842 or 24.09.2013 r, a ec aBrop -
NPUCYKJICHUA YYCHOH CTENECHU KAHAMIATa TEXHUYECKUX HAyK [0 CNELMAIBHOCTH
01.04.01 - ITpubopsl 1 METOIBI IKCTIEPUMEHTAIBHON (PU3UKH.
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