
OT3bIB 
oqrnu:1rnJibHOro OITITOHeHTa Ha ,ZJ;IlCCepTau:mo 

CBMPMAOBa AIIeKcaH.n;pa ITeTpOBilqa Ha TeMy "Jia3epHO-IlHAYU:HpyeMbie 

TepMonpou:eccbI B coe,ZJ;IlHilTeJibHbIX TKaH5IX Il IlX OIITilqecKa51 ,ZJ;IlarHOCTilKa" ITO 

CITeU:IlaJibHOCTil 05.27.03 - KBaHTOBa51 3JieKTpOHilKa, npe,n;cTaBJieHHOH Ha COilCKaHile 

yqeHOH CTeIIeHil ,ZJ;OKTOpa cpil3IlKO-MaTeMaTilqecKilX HayK 

AKmyaJtbHocmb u16pa1111ou meMbl. 11ccJie,n;oBaHM51 TepMHqecKMX ITpou:eccoB, mmu;HHpyeMbIX 

B 6MOTKaH5IX Jia3epHbIM Il3JiyqeHileM, Il OITpe,n;eJieHile Il3Mep51eMbIX cpil3IlqecKilX ITapaMeTpOB, 

OTpa)I(aIOIIJ;IlX COCT051Hile 6MOTKaHII B xo.n;e Jieqe6Horo Jia3epHoro B03,ZJ;ell:CTBII51, 5IBJI5IIOTC51 

Ba)I(HbIM 3TaITOM Ha nyTII C03,ZJ;aHII51 COBpeMeHHbIX Jia3epHbIX Me,ZJ;IIU:IIHCKIIX CIICTeM c o6paTHOH 

CB513bIO. TaKIIe CIICTeMbI Heo6xo,n;IIMbI, ITpe)I(,n;e Bcero, c ToqKII 3peHII51 6e3oITacHOCTII II 

3cpcpeKTIIBHOCTII Jia3epHbIX Me,ZJ;IIU:IIHCKIIX ITpou:e.z:i;yp. B .n;IIcceprnu;IIII CBIIpII.n;oBa A.IT. 

CTaB5ITC51 3a.z:i;aqII, HaITpaBJieHHbie Ha BbI5IBJieHIIe yITpaBJI5IIOIIJ;IIX napaMeTpOB, 3HaqeHII51 

KOTOpbIX yKa3hIBaIOT Ha .n;ocTM)I(eHIIe ycJIOBIIH, o6ecITeqIIBaIOru;IIx Jieqe6HbIH 3cpcpeKT. B TaKoM 

CJiyqae Ha yITpaBJI5IIOIIJ;IIe 3JieMeHTbI Jia3epHOH CIICTeMbI ITOCbIJiaeTC51 KOMaH.n;a 06 II3MeHeHIIII 

MOIIJ;HOCTII II3JiyqeHII51. CoBpeMeHHbie IIHcpopMaU:IIOHHbie TexHononrn IT03BOJI5IIOT B KaqecTBe 

yITpaBJI5IIOIIJ;IIX ITapaMeTpOB IICITOJib30BaTb CJIO)I(Hbie cpyHKU:IIOHaJibI II3Mep5IeMI>IX cpII3IIqecKIIX 

BeJrnqIIH. B KaqecTBe II3Mep51eMbIX cpII3IIqecKIIX BeJIIIqIIH y.n;o6Ho MCITOJib30BaTb ITOKa3aHII51 

onTIIqecKMX .n;aTqIIKOB, II3Mep5IIOIIJ;IIX IIHTeHCMBHOCTb cBeTa B BIIAIIMOM II HK .n;IIaITa3oHe, 

IIOCKOJibKY OIITIIqecKIIe MeTO,ZJ;bI, KaK ITpaBIIJIO, 5IBJI5IIOTC51 Hepa3pyrnaIOIIJ;IIMII II COBMeCTIIMbIMII 

c CIICTeMaMII ,ZJ;OCTaBKII Jia3epHoro II3JiyqeHII51 K OITepau;IIOHHOMY ITOJIIO. I1o3TOMY aKTyanbHOH 

3a.z:i;aqell: 5IBJI5IeTC51 pa3BIITIIe OITTifqecKIIX MeTO,ZJ;OB KOHTpOJI51 xapaKTepHCTIIK 611onorIIqeCKIIX 

TKaHell: ITPII Jia3epHOM HarpeBe II IICCJie,ZJ;OBaHHe c ITOMOiu;bIO 3TIIX MeTO,ZJ;OB cpII3IIKO­

XIIMIIqecKIIX ITpou:eccoB, IIHAYU:IIpyeMbIX B 6IIOTKaH5IX Ha MIIKpo- II MaKpoypoBHe. TaKIIe 

IICCJie,ZJ;OBaHI151 Heo6xo,n;IIMO ITPOBO,ZJ;I1Tb CHaqaJia Ha BbI,ZJ;eJieHHbIX 6IIOJIOrIIqecKIIX TKairnx 

)I(IIBOTIIbIX (in vitro), 3aTeM Ha TKaH5IX )I(IIBbIX )I(IIBOTHbIX (in vivo). B cnyqae nono)I(IITeJibHoro 

pe3yJibTaTa 3TIIX 3KcnepIIMeHTOB MO)I(HO ITepexo.n;IITb K KJIIIHIIqecKIIM IICITbITaHII51M. B xo.n;e 

IICCJie,n;oBaHIIH OITpe,n;eJrnIOTC51 OCHOBHbie ITapaMeTpbI Jia3epHoro II3JiyqeHII51, o6ecITeqIIBaIOIIrne 

HaIIJiyqrnIIe pe3yJibTaTbI c TOqKII 3peHII51 3cpcpeKTIIBHOCTII neqe6Horo pe3yJibTaTa II rro601mbIX 

.n;ell:cTBIIH. K TaKIIM ITapaMeTpaM OTHOC5ITC51 ,n;JIIIHa BOJIHbI, AJIIITeJibIIOCTb II CKBa)I(HOCTh 

IIMITynr,coB, ITJIOTHOCTh MOIIJ;HOCTH Jia3epHoro II3nyqeHII51, ITpo.n;OJI)I(IITeJibHOCTh ITpou:e.z:i;ypr,I. 

KnIIHIIqecKIIe IICITbITaHII51 AOJI)I(HbI ITpOBO,ZJ;IITbC51 Ha Jia3epHbIX cIIcTeMax, coorneTCTBYIOiu:IIX 

BhICOKIIM COBpeMeHHbIM Tpe6oBaHII5IM K Me,ZJ;IIU:IIHCKOH TeXHIIKe. I10H5ITHO, qTo perne1rne 

ITO,I(06HhIX 3a,I(aq B03MO)I(H0 JIIIIIIb ITPII COBMeCTHOH pa6oTe KOJIJieKTIIBa CITeIJ;IIaJIIICTOB ITO 

Jia3epHOH TeXHIIKe, Jia3epHOH Me,I(IIU:IIHe, 6IIOcpOTOHIIKe, 6IIocpII3IIKe, Me,ZJ;IIU:IIHe, MOpcponornII 

TKaHeiI, IIH)I(eHepoB I1 TeXHHKOB. 0..u:HaKo OCHOBOH TaKOH pa60TbI 5IBJI5IIOTC51 IICCJie,ZJ;OBaIUI5I 

cpII3IIKO-XIIMIIqecKIIX ITpou:eccoB B IIHTepecyIOru;IIx 6IIonorIIqecKIIx TKaH5IX. B .n;IIccepTau;1rn 

rnaBHOe BHIIMaHIIe cocpe..u:oToqeHO Ha IICCJie,ZJ;OBaHII5IX TepMIIqecKIIX rrpou:eccoB B 

coe,I(IIHIHeJihHbIX TKaH5IX, TaKilX KaK, Xp51Iu;II, KOCTII, KO)I(a, poroBIIU:a rJia3a, MbIIIIeqno­

cpacu;IIaJihHa51 CIICTeMa, )I(IIpOBa51 TKaHb. )J,JI5I HIIX xapaKTepHO HaJIIIqIIe cpII6pIIJIJI KOJIJiareHa 

(KpOMe )l(IlpOBOH TKaHII) II nee OHII BhIIIOJIH5IIOT Ba)I(Hbie ( OITOpHbie, 3aIIJ;IITHbie II .n;p.) cpyHKU:IIII 

B opraHII3Me qeJioBeKa. Jia3epnoe II3JiyqeHIIe cIToco6Ho HarpeTb 3TII TKaHII B 3a.z:i;amrn:H 
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o6rraenI ITO 3a,UaHHOMY euenapmo II oeymeeTBIITh MO,UIIcpIIKaumo IIX eBOHeTB, TaKIIX KaK 

ITrraeTIIqHoeTh II cpopMa, eoxpaHIIB IIX )l(II3HeeIToeo6HoeTh. IToeKOJihKY ,n:IIeeepTaum1 

CBIIpII,llOBa A.IT., ITOeB.si:mena pa3pa60TKaM IIHTerrrreKTYaJihHhIX rra3epHhIX MeJJ:IIUIIHeKIIX 

eIIeTeM e o6paTHOH eB.H3hIO, ITpeJJ:Ha3HaqeHHhIX .n:rr.si: TepMOITJiaeTIIKII eoe,l]IIHIITeJihHhIX TKaHei1, 

TO B eIIrry eKa3an11oro, ona »Brr.si:eTe» aKTyarrhHOH. ITpe,n:eTaBrreHHM ,llIIeeepTaUIIOHHa.si: pa6orn 

eoorneTernyeT eITeIJ;IIaJihHOeTII 05.27.03 - KBaHTOBa.H 3JieKTpOHIIKa. 

06ocHo6aHHocmb nay11HbtX 6bt6oOo6 u nonoJ1Cenuu. Ka)l(.n:a.si: rrraBa .n:IIeeeprnu1m 

3aKaHqIIBaeTe.si: eoOTBeTeTBYIOI11;IIMII IITOfOBhIMII BhIBOJJ:aMII. ITo OKonqaHIIIO ITOerre,l]HeH rrraBbI 

ITPIIBe.n:eHhI TaK)l(e o6rn;IIe BhIBO,llhI ,llIIeeeprnUIIII II3 11 ITYHKTOB. KpoMe rnro, BO BBe,lleHIIII 

,llIIeeepTaUIIII ecpopMyrrIIpoBaHhI 3arn;IIrn;aeM11e ITOJIO)l(eHII» II3 5 ITYHKTOB. Bee BhIBO,llhI f rraB, 

o6rn;IIe BhIBOJJ:hl ,[(IIeeepTaIJ;IIII II 3arn;IIrn;aeMbie ITOJIO)l(eHII.H o6oeHOBaHhI II .HBJI.HIOTe.si: 

JIOfIIqeeKIIM erre.neTBIIeM 3KeITepIIMeHTaJihHhIX II TeopeTIIqeeKIIX IIeerre.n:oBaHIIH, ITpIIBe,[(eHHhIX 

B ,[(IIeeepTaUIIII. 

J(ocmo6epHocmb u H06U3Ha. ITorryqenn11e B L(IIeeepTaUIIII pe3yrrr,TaT11 MO)l(HO eqIITaTh 

,[(OeTOBepHbIMII, ITOeKOJihKY OHII ITOL(TBep)l(,[(aIOTe.H MHO)l(eeTBOM ITOBTOpHbIX 

3KeITepIIMeHTaJihHhIX ITPOBepoK aBTopa L(IIeeepTaUIIII II BOeITpOII3BO,ll.HTe.H B pa6oTax .npyrIIx 

aBTopoB, eoITpOBO)l(L(aIOTe.si: anarrII30M onrn6oK II o6rraeTeil: .noeToBepnoeTII. Bee OHII ITpoIIIrrII 

aITpo6aUIIIO B nayqnoM eoo6meerne ITPII ITy6rrIIKaUII»X B peueH3IIpyeMhIX )l(ypHarrax II 

BbieTyirneHII.HX Ha Me)l(L(yHapOL(HhIX II poeeIIHeKIIX KOHcpepeHIJ;IIJIX. B aBTOpecpepaTe ITPIIBeL(eH 

eITIIeOK II3 63 ITy6rrIIKaUIIH ITO TeMe JJ:IIeeepTaIJ;IIII, epe.n:II KOTOpbIX 61 eTaTb.H B HayqHhIX 

)l(ypnarrax IIJIII MOHOrpacpII.HX, 0,[(IIH ITaTeHT II OJJ:HO eBII,UeTeJiheTBO roey.naperneHHOH erry)K6hI 

ernn.napTHhIX eITpaBoqHhIX .n:aHHhIX (f CCC,.[() 0 MeTO,[(IIKe II3MepeHIIH cpII3IIqeeKIIX 

xapaKTepIIeTIIK MaTepIIarrOB. 

Cpe.nII oeHOBHhIX pe3yJihTaTOB .n:IIeeepTaIJ;IIII, 06rra.na10rn;IIX HOBII3HOH II 

rrpIIOpIITeTHOeTbIO, erre.nyeT OTMeTIITh erre.nYIOmIIe pe3yJihTaTbI. 

Pa3pa6oTaH HOBhIH ITOJJ:XOL( K rrrraeTIIKe xp.si:meil:, oeHOBaHHhIH Ha rra3epHOM HarpeBe, 

ITpOBe.n:eHhI ITIIOHepeKIIe IIeerre.n:oBaHII.H ITOBeL(eHIIJI IIHTeHeIIBHOeTII 30HL(IIpy1omero ITyqKa 

eBeTa II MexaHIIqeeKIIX HaITp.H)l(eHIIH B xp.si:me B 3aBIIeIIMOeTII OT TeMITepaTyp11 B xo.ne 

Jia3epHoro narpeBa, ,[(0Ka3aHo, qTO B MOMeHT perraKeaIJ;IIII Harrp.si:)l(eHIIH IIHTeHeIIBHOeTb 

30H.nIIpy10mero eBeTa .noeTIIraeT 3KeTpeMarrhHOro 3Ha'leHII». AHarrorIIqHoe rr0Bene1rne 

Ha6mo.narroeb .n:rr.si: KOHTpaeTa eITeKJI-KapTIIH. 3TII IIeerre.noBaHmI rrerrrII B oeHoBy KOHTpOJihHOH 

eIIeTeMhl rrpII pa3pa60TKe Jia3epHOH Me,llIIUIIHeKOH arrrrapaTyphI ITO II3MeHeHIIIO cpopMbl Xp5Irn;eH: 

ITeperopo,llKII Hoea. Pa3pa6ornHHhIH rrpII yqaeTIIII aBTopa L(IIeeeprnUIIII rra3epHhIH 

Me,l]IIIJ;IIHeKIIH arrITapaT II Me,[(IIIJ;IIHeKa5I MeTOL(IIKa B HaeT05Irn;ee BpeM5I eepTIIcpIIUIIpOBaH II 

IIeITorrr,3y10Te5I B KJIIIHIIKax PoeeIIII II f peuIIII. 

Pa3pa6oTaHa MeTCJJ:IIKa 6eeKOHTaKTHOro II3MepeHII5I OITTIIqeeKIIX II TerrrrocpII3IIqeeKIIX 

xapaKTepIIeTIIK 6IIOTKaHeH, e ITOMOI11;hl0 KOTopoH: e03,[(aH OIITIIqeeKIIH II TeITrrocpII3IIqeeKIIH 

3KBIIBaJieHT xp5Irn;a Ha OeHOBe ITOJIIIaKpIIrraMIIL(HOfO fIIL(porerr5I ,l]J15I MO,[(errIIpOBaHII5I 

TeMITepaTypHbIX ITorreH: ITPII Jia3epHOM HarpeBe Xp5Irn;eBhIX TKaHeH: II KaJIII6poBKII Jia3epHOH 

MeJJ:IIUIIHeKOH arrITapaTyphI. 

Pa3pa6ornn MeTo.n: yITpaBrr5IeMoro rra3epnoro HarpeBa epe.n11 no 3a.naHH0My eueHapmo. 

ITpeL(JIO)l(eHO IIeITOJ1h30BaHIIe eIIeTeMhI, BKJIIOqa10meH: yITpaBJI5IeMbIH Jia3epHbIH HarpeB e 
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pa)JJIOMeTpH"l!eCKHM KOHTpoJieM TeMnepaTyphI, .IJ:JI5I 6ttoMe.IJ:HI.J;HHCKHX npttMeHeHHH H ,'],JI.II 

KarropttMeTpHH 3HeproeMKHX TepMHqecKHX npOI!eCCOB B OTKphIThIX CHCTeMax. 

3KcnepttMeHTaJihHO noKa3aHo, qTo KOHTYPhI paBHoif HHTeHCHBHOCTH o6paTHO 

OTpa)l(eHHOro CBeTa npH 30H.IJ:HpOBaHHH aHH30TponHOH cpenhl HMeIOT cpopMy 3JIJIHnCOB, 

COOTHOIIIeHHe oceif KOTOpbIX YKa3bIBaIOT Ha CTeneHh aHH30TpOnHH. 

Pa3pa6ornHa MeTO.IJ:HKa BH3YaJIH3a!IHH CKphITOH TeKCTYPhI TKaHeH c nOMOII!hIO 

npeo6pa30BaHH5I Kpocc-norr.s:rptt3a!IHOHHhIX I!HcppOBhIX mo6pa)l(eHHH B MaTpHI!Y 

K03cpcpHI!HeHTOB KOppeJI.III!HH BCeB03MO)l(HhIX no.n:MaTpHI! HCXO.IJ:HOro mo6pa)l(eHH5I no 

OTHOIIIeHHIO K IIIa6JIOHHOH MaTpHI!e. 

IIonyqeHhI aHanHTttqecKtte Bhipa)l(eHH.s:r .n:n.s:r cpa3oBOH cpyHKI!HH pacce.s:rHtt.s:r cBern H 

MaTpHI!hI pacce5IHH5I 6ttOTKaHeH, OCHOBaHHbie Ha .IJ:Byxcpa3HOH MO.IJ:eJIH co cnyqaH:Ho 

optteHTHpOBaHHhIMH rpaHHI!aMH pa.3.n:ena cpa.3. 

3Ha'lUMocmb no!ly'leHHbtX pe1yJ1bmamoa O!lR Hay«u u npaKmuKu. IIonyqeHHhie B 

llHCCepTa!IHH pe3yJihTaThI 6bIJIH HCnOJih30BaHbI llJl.II BhI5IBJieHH5I cptt3HqecKHX BeJIHqHH, c 

nOMOII!hIO KOTOpbIX MO)l(HO ynpaBJI.IITh MOIIIHOCThIO Jia3epHoro H3JiyqeHH5I npH KOppeKI!HH 

cpopMhI xp.s:rmeH:. Mernn 6ecKOHTaKTHoro mMepeHH.s:r Ko3cpcpHI!HeHrn nornomeHtt.s:r, 

TeMnepaTyponpOBOllHOCTH H TennoeMKOCTH 6ttOTKaHeH: H 6ttOMaTepttarroB 6bIJI HCnOJih30BaH 

npH pa3pa60TKe onTttqecKoro H TennocpH3HqecKoro 3KBHBaJieHTa xp.s:rma, n03BOJI5IIOIIIero 

MonenttponaTh TeMnepaTypHhie non.s:r nptt Jia3epHOM HarpeBe. TaKoH: 3KBHBarreHT 

HCnOJih30BaJIC5I llJl.II Kantt6pOBKH Jia3epHOH Me.IJ:HI!HHCKOH annapaTyphI. 

IIpe.n:no)l(eHhI cttcTeMhI, no3BOJI5IIOIIIHe c noMOIIIhIO Jia3epa HarpeBaTh 6ttoMaTepttarrhI no 

3anaHHOMY CI!eHapHIO H KOHTpOJIHpoBaTb TenJIOBbie npouecCbI. 3To OTKpbrnaeT B03MO)l(HOCTH 

llJl.II KarropHMeTpHH 3HeproeMKHX npOI!eCCOB B OTKpbITOH CHCTeMe. 

Pa3pa6oTaHHhIH MeTO.IJ: BH3YaJIH3a!IHH CKphITOH TeKCTYPhI 6ttOTKaHeH MO)l(eT 

npHMeH5IThC5I, qT06bI KOHTpOJIHpOBaTb HX MO.IJ:HcpHKa!IHIO npH neH:CTBHH pa3JIHqHbIX 

cpH3HqecKHX cpaKTOpOB. bhIJia C03.IJ:aHa non.s:rptt3a!IHOHHa5I KaMepa, KOTOpa.s:r HCnOJih30Barracb 

.IJ:JI.II Bmyarrma!IHH paHHero cptt6p03a KO)l(H nptt peHTreHOBCKOM o6nyqeHHH. 3TO Ba)l(HO npH 

onpeneneHHH .IJ:03hI nptt ny"lleBOM ne"CJ:eHHH paKa. Mernn H3MepeHtt.s:r KOHTypon paBHoH: 

HHTeHCHBHOCTH npH .IJ:Hcpcpy3HOM OTpa)l(eHHH TOHKOro non.s:rpH30BaHHOro nyqa n03BOJI5IeT 

BhI5IBHTh H3MeHeHH5I onTHqecKOH aHH30TponHH TKaHeH:, qTo Ba)l<HO npH nnaHHpOBaHHH 

Jia3epHhIX onepauttH:. 

IIonyqeHHhie Bhipa)l(eHtt.s:r .n:n.s:r nnoTHOCTH nepo.s:rTHOCTH yrna pacce.s:rHH.s:r H MaTpHI!hI 

pacce.s:rHH.II n03BOJI5IIOT paccqHTaTb 6Jiy)K.IJ:aHHe nyqKa non.s:rpH30BaHHOro CBeTa B .IJ:Byxcpa3HOH 

Heo.n:Hopo.n:HoH: cpene H npeononeTh HenocrnTKH cymecrnyIOIIIHX MoneneH:. 

IIpoBeneHo 6onee 1100 onepa!IHH no KoppeKI!HH cpopMhI neperopo.IJ:KH Roca qeJioBeKa c 

nOMOII!hIO Jia3epHOH annapaTyphI, pa3pa6oTaHHOH Ha OCHOBaHHH HCCJienoBaHHH, npoBeneHHhIX 

aBTOpOM llHCcepTa!IHH HJIH nptt ero Henocpe.IJ:CTBeHHOM yqaCTHH. 

KaK BH.IJ:HO, nonyqeHHhie B nttccepTa!IHH pe3yJihTaThI y)l(e ttcnoJih3YJOTC5I Ha npaKTHKe, 

OHH HMeIOT TaK)l(e cpyH.IJ:aMeHTaJihHhIH HayqHhIH acneKT H COI!HaJihHYIO 3HaqHMOCTh. I1x MO)l<HO 

peKOMeH.IJ:OBaTb .IJ:JI.II npttMeHeHHH B p.s:rne HayqHo-HCCJienoBaTeJihCKHX HHCTHTYTOB H 

o6pa3oBaTeJihHhIX yqpe)l(.IJ:eHHH, TaKHX KaK <DI1AH, I10<DAH, I1HCTHTYT cneKTpocKonHH PAH, 

<Dtt3ttqecKHH cpaKyJihTeT MfY, MocKOBCKHH Me.IJ:HI!HHCKHH yHttBepcttTeT, CapaTOBCKHH 

focynapcrneHHhIH YHttBepcttTeT, MI1<DI1, M<DTI1, MBTY, I1P3 "IIon10c", fOI1 H np. 
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CTpy1nypa H CO)J.ep~auHe )J,HCCepTa.QHH. )J,IIcceprnumr COCTOIIT II3 BBe.neHII5!, 5 rnaB 

II CIIIICKa JIIITepaTypoI H3 460 HaIIMeHOBaHIIH, BKmoqaeT 13 Ta6JIIIU II 133 pIICYHKa. 06IIIIIH 

ofo,eM )lIICCepTaUIIII - 280 CTpaHIIU MaIIIIIHOIIIICHOfO TeKCTa c IIHTepBaJIOM 1.5 II IIIpmpTOM 12 

KaJIII6pa. 

Bo BBe)J,eHHH 06ocHOB1>rnaeTC5! aKTYaJII>HOCTb TeMI>I, ccpopMynIIpOBaH1>1 uerrII 

)lIICceprnuIIOHHOH pa60Tbl, II KOHKpeTHbie 3a;::i;aqII, KOTOpbie Heo6XO)lIIMO peIIIIITb )lJ15! 

)lOCTmKeHII5! nocTaBJieHHbIX ueneH:. 

11,eJI5!MII pa60Tbl 5!BJI5!IOTC5!: a) IICCJie)lOBaHIIe TepMIIqecKIIX nporreccoB B 

COe)lIIHIITeJibHbIX TKaH5!X, IIHJlYUIIpyeMbIX Jia3epHbIM B03)leHCTBIIeM II pa3pa6oTKa MeTO)lOB IIX 

)lIIarHOCTIIKII II 6) onpe;::i;erreHIIe II3Mep5!eMbIX napaMeTpOB, xapaKTepH3yIOIIIIIX COCT05!HIIe 

TKaHeH, c nOMOIIIbIO KOTOpbIX MO)KHO ynpaBJI5!Tb MOIIIHOCTbIO Jia3epHoro II3JiyqeHII5! 

Me)J;IIIIIIHCKIIX CIICTeM. 0T)leJibHbIMII rryHKTaMII o60CHOBaHbl CTeneHb pa3pa6oTaHHOCTII TeMbl, 

HayqHa5! HOBII3Ha, TeopeTIIqecKa5! II rrpaKTIIqecKa5! 3HaqIIMOCTb pa60TbI, )lOCTOBepHOCTb 

norryqeHHbIX pe3yrr1>TaTOB II anpo6aUII5! pa6oTI>I. B KOHUe BBe.neHII5! ccpopMyrrIIpoBaHbI 

noJIO)KeHII5!, BbIHOCIIMbie Ha 3aIIIIITY II3 5 nyHKTOB. 

r JiaBa 1 HaqIIHaeTC5! C peTpocneKTIIBHOro ofoopa pa60T no Jia3epHOH IIH)KeHepIIII 

Xp5!IIIeH, cpe.nII KOTOpbIX II pa60TbI c yqacTIIeM aBTopa )lIICcepTaUIIII. 3aTeM npIIBe)leHbI 

OCHOBHbie pe3yrr1>TaTbI 3KCnepIIMeHTaJibHbIX IICCJie)J;OBaHIIH no Jia3epHOMY II3MeHeHIIIO cpopMbI 

xp51meH: neperopo;::i;KII Hoca II YIIIHOH paKOBIIHbI Ha Bbl)lerreHHbIX o6pa3uax, no;::i;on1>ITHI>IX 

)KIIBOTHbIX (KpOJIIIKax, CBIIHb5!X), II KJIIIHIIqeCKIIM IICnhITaHII5!M. 0HII nOKa3aJIII 

rrpIIHUIInIIaJibHyIO B03MO)KHOCTb Jia3epHOH TepMorrrracTIIKII Xp5!IIIeH II Bbl5!BIIJIII onTIIMaJibHbie 

napaMeTp1>1 rra3epHoro II3rryqeHII5! c ToqKII 3peHII5! rreqe6Horo .ueH:cTBII5!. 3ToT pa3.nerr 

3aKaHqIIBaeTC5! onIICaHIIeM MeTO)J;IIKII IICnpaBJieHII5! cpopMbI neperopO)lKII HOCa II 

pa3pa60TaHHOro npII yqacTIIII aBTOpa )lIICcepTaUIIII Me)lIIUIIHCKOro IIHCTpyMeHTapII5! II 

rra3epHoro annaparn c o6paTHOH CB5!3bIO. B ;::i;pyroM pa3.nerre nepBoH rnaBI>I onIIcaHI>I 

3KCnepIIMeHTaJibHbie IICCJie)lOBaHIIH KOppeKUIIII cpopMbI pe6epHo-xp5!IIIeBoro KOMIIJieKca )leTeil 

B crryqa51x ;::i;ecpopMaUIIH rpy.nHoil KJieTKII. OnpenerreHbI ycrroBII5!, npII KOTop1>1x 

o6ecneqIIBaeTC5! yCToHqIIBbIH 3cpcpeKT H3MeHeHII5! cpopMbl uerrhHOro pe6epHoro Xp5!IIIa 

TOJIIIIIIHOH no 10-12 MM. B xo.ue 3TIIX IICCJie)J;OBaHIIH npoBO)lIIJIIICb II3MepeHII5! TeMnepaTypHbIX 

norreH:, IIHJlYUIIpyeMbIX B pe6epHbIX Xp5!IIIaX rra3epHbIM mrryqeHIIeM, II perraKCaUIIII 

MexaHIIqecKIIX Hanp5!)KeHIIH. I1oKa3aHa B03MO)KHOCTb II3fOTOBJieHII5! rra3epHOH MO)leJIII 

rpy)lHOH KJieTKII c Xp5!IIIeBbIMII 3JieMeHTaMII )lJ15! npe.uonepaUIIOHHOro nJiaHIIpOBaHII5! 

Jia3epHbIX onepaUIIH MeTO)J;OM Jia3epHOH CTepeorrIITOrpacpIIII. 

3aTeM B )lIICcepTaIIIIII IICCJie)J;yIOTC5! cpII3IIKO-XIIMIIqecKIIe acneKTbI Jia3epHOH no,D:T5!)KKII 

noBepXHOCTHOH MbIIIIeqHo-cpacuIIaJibHOH CIICTeMbI qerroBeKa, KOTopa5! BXO)J;IIT B MIIMIIqecKyIO 

CIICTeMy JIIIUa. MeTO,D: OCHOBaH Ha COKpameHIIII pa3MepoB KOJIJiareHOBbIX BOJIOKOH npII 

Jia3epHOM HarpeBe. I1ccrre,n:oBaHII5! npOBO,D:IIJIIICb CHaqana Ha Bbl)leJieHHbIX TKaH5!X, 3aTeM Ha 

)KIIBOTHbIX in vivo ( co6aKax) II, 3aBepIIIIIJIIICb KJIIIHIIqecKIIMII IICnbITaHII5!MII, ,n:aBIIIIIMII 

nOJIO)KIITeJibHbIH pe3yrr1>TaT. ITocrre,n:HIIH pa3;::i;eJI nepBOH rrraBbI nOCB5!IIIeH o6pa60TKe KOCTHbIX 

TKaHeH: Y<l> mrryqeHIIeM 3KCIIMepH1>1x Jia3epoB II MK mrryqeHIIeM C02 rra3epoB. 0,n:HIIM m 

HanpaBJieHIIH 3TOH pa60TbI 5!BJ15!JIC5! IIOIICK onTIIMaJibHbIX ycJIOBIIH ,D:J15! cpopMIIpOBaHII5! 

ornepCTIIH B OKOCTeHeBIIIeM OBaJibHOM OKHe cpe,n:Hero yxa ( OTOCKrrep03) npII rreqeHIIII noTepII 

cnyxa. I1ccrre,n:oBaHbl MexaHII3MbI Jia3epHOH a6JI5!UIIII KOCTHOH TKaHII II3rryqeHIIeM 3KCIIMepHbIX 
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Jia3epoB c ToqKII 3peHII5l CKOpOCTII a6JI5IUIIII, aMITJIIITYJlhl aKyCTIIqecKIIX BOJIH II HepOBHOCTeH 

.ri:Ha KpaTepa. )ln5I C02-Jia3epa orrpe.ri:eneHhI ycnoBII5l Kap6oHmauIIII KOJIJiareHa KOCTII II 

rrpe.ri:JIO)KeHa .IJ:lHIHPY3Ha5l MO.IJ:eJih o6pa30BaHII5l qacTIIU Ca)KII, BJIII5IIOIIIa5I Ha JlIIHaMIIKY 

rrornomeHII5I Jia3epHoro II3JiyqeHII5I. Mccne.ri:oBaHa JlIIHaMIIKa o6pa3oBaHII5I II peKoM6IIHaUIIII 

CB06o.ri:HhIX pa.ri:IIKaJIOB B KOJIJiareHco.ri:ep)KaIIIIIX TKaH5IX rrpII .ri:ell:cTBIIII y <!> II3JiyqeHII5I 

3KCIIMepHhIX Jia3epoB II BJIII5IHIIe rrpo.ri:yKTOB XIIMIIqecKIIX peaKUIIH Ha K03cpcpIIUIIeHT 

rrornomeHII5I. l13yqeHo BJIII5IHIIe aTMoccpepHoro KIIcnopo.ri:a Ha 3TII rrpouecchI. I1oKa3aHa 

B03MO)KHOCTh ITOHII)KeHII5l rropora Jia3epHOH a6JI5IUIIII KOCTHOH TKaHII 3a cqeT Hapa60TKII 

rrornomaIOIIIIIX BemecTB. 

r JiaBa 2 ITOCB5IIIIeHa IICCJie.IJ:OBaHII5IM cpII3IIKO-XIIMIIqecKIIX rrpoueCCOB B Xp5IIIIeBhIX 

TKaH5IX rrpII Jia3epHOM HarpeBe. ITocne KpaTKOro ofoopa TepMIIqecKIIX rrpoueccoB B pa3JIIIqHhIX 

Te~mepaTypHhIX JlIIaITa30HaX B JlIICcepTaI!IIII pacCMOTpeHhI p5IJl JlIIcpcpy3IIOHHO­

JIIIMIITIIpOBaHHhIX rrpoueccoB. K HIIM OTHOC5ITC5I JlIIcpcpy3II5I Terrna II MaccorrepeHoc. 

ITpIIBe.ri:eHhI pacrrpe.ri:eJieHII5I TeMrrepaTyphI II IIX JlIIHaMIIKa, II3MepeHHhle c ITOMOIIIhIO 

TeITJIOBII30pa. 3aTeM pacCMOTpeHa OJlHOMepHa5I 3a.ri:aqa TerrnorrpOBO}lHOCTII c Jia3epHhIMII 

IICToqHIIKaMII Terrna, c rpaHIIqHhIMII ycnoBII5IMII, yqIIThIBaIOIIIIIMII IIcrrapeHIIe BHYTPIITKaHeBoll: 

BOJlhl, rrepexo.ri: BOJlhl CB5I3aHHOro B CB06o.ri:Hoe COCT05IHIIe. )laHhl oueHKII pacCT05IHII5I, Ha 

KOTopoe CMeCTIITC5I 3JieMeHT MaTpIIKCa Xp5Ima B 3aBIICIIMOCTII OT ycJIOBIIH Jia3epHoro 

o6nyqeHII5I II paccT05IHII5I OT rroBepxHOCTII xp5Ima. AHaJIII3 pe3yJihTaToB Mo.ri:enIIpoBaHII5I c 

yqeTOM rroporoB .ri:eHaTypaUIIII II CTa6IIJihHOCTII HOBOH cpopMhl rrpe.IJ:CKa3hIBaeT cymecTBOBaHIIe 

o6JiaCTII .ri:orrycTIIMhlX pe)KIIMOB Jia3epHoro HarpeBa Xp5Imei1: B KOOp.Ii:IIHaTaX ITJIOTHOCTh 

3HeprnII - BpeM5I o6nyqeHII5I. 3KcrrepIIMeHTaJihHOe IICCJie.IJ:OBaHIIe .ri:ern.ri:parnuIIII Xp5IIIIeH rrpII 

HarpeBe B BaKyyMe II IIOCJie.ri:y10meH: rII.ri:paTaUIIII Bhl5IBIIJIO pa3JIIIqHhie CTa.IJ:IIII BhICYIIIIIBaHII5I 

xp5IIIIeBoi1 TKaHII B 3aBIICIIMOCTII OT BpeMeHII. Ha rrepBoll: cTa.IJ:IIII JIIIMIITIIPYIOIIIIIM 5IBJI5IeTc5I 

JlIIcpcpy3II5I CBo6o.ri:HOH BOJlhl K ITOBepxHOCTII o6pa3ua, a Ha BTOpoH: CTaJlIIII rrepexo.ri: CB5I3aHHOH 

BOJlhl B CBo6o.ri:Hoe COCT05IHIIe. Mccne.ri:oBaHII5I JlIIHaMIIKII CBeTopacce5IHII5I Ha pa3JIIIqHblX 

JlJIIIHax BOJIH II3JiyqeHII5I Jia3epa Ha CB06o.ri:HhIX 3JieKTpOHax B .ri:IIaITa30He 2.2-8.5 MKM TaK)Ke 

Bbl5IBIIJIO 3a.ri:ep)KKY BpeMeHII .ri:eHaTypauIIII, CB5I3aHHyIO c JlIIcpcpy3IIei1: 3JieMeHTOB MaTpIIKCa 

xp5Imei1:. 

,Uanee I10Ka3aHo, qTO xapaKTep ITOBe.ri:eHII5I IIHTeHCIIBHOCTII 30H.IJ:IIpy10mero nyqa CBeTa, 

rrpoxo.ri:5IIIIero qepe3 o6nacTh Jia3epHoro HarpeBa xp5Ima, II MexaHIIqecKIIe Harrp5I)KeHII5I KaK 

cpyHKUIIII TeMrrepaTyphI II3MeH5IeTC5l rrpII JlOCTII)KeHIIII 70°C. 3TO I103BOJI5leT pa3pa6oTaTh 

OITTIIqecKyIO CIICTeMy KOHTPOJI5l Haqana II3MeHeHII5I cpopMhl Xp5Imei1: Jia3epHhIM II3JiyqeHIIeM. B 

pa6oTe rrpIIBOJlIITC5I cxeMa CTeH.ri:a JlJ15I IICCJie.ri:oBaHII5I cpII3IIqecKIIX CBOHCTB Xp5IIIIeBOH TKaHII, 

BKJIIOqa10mero OITTIIqecKyIO KorepeHTHyIO TOMOrpacpIIIO, TeH30MeTpIIIO, pa.ri:IIoMeTpIIIO, 

TepMorrapHhie .ri:aTqIIKII, CBeTopacce5IHIIe. )laHhI pe3yJihTaThI IICCJie.IJ:OBaHIIH JlIIHaMIIKII 

CBeTOpacce5IHII5I II II3MeHeHII5I rrpocpIIJI5l ITOBepXHOCTII Xp5Imei1:. OT.ri:eJihHhlM rraparpaqwM 

rrpIIBOJl5ITC5I pe3yJihTaThl II3MepeHIIH BhIXOJla rrpoTeOrJIIIKaHOB II3 Xp5Ima ITO IIHTeHCIIBHOCTII 

pacce5IHII5I CBeTa, KOTOphie JlOKa3hIBaIOT, qTo rrpoTeorJIIIKaHOBa5I CIICTeMa Xp5IIIIeH Mo:>KeT 

rrepecTpaIIBaThC5I rrpII Jia3epHoM HarpeBe. 

3aTeM B JlIICCepTaIIIIII OITIICaHhI II3MepeHII5I OITTIIqecKIIX rrapaMeTpOB Xp5Imei1: 

(K03cpcpIIUIIeHThl rrornomeHII5I, pacce5IHII5l, cpaKTOpa aHII30TporrIIII) II IIX II3MeHeHII5l rrpII 

Jia3epHOM HarpeBe .no 80 °C c IIOMOIIIhIO CJlBOeHHOH IIHTerpIIpy10meH: ccpephl II o6paTHOro 
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pacqern MoHTe-Kapno. y CTaHOBJieHO, 'ITO KO::Hpqrnu;IIeHT rrornomeamI Ha .[{JIIIHe BOJIHbl 1.56 

MKM yMeH1IIrneTC5I Ha 24% 'ITO Heo6xo.[{IIMO YlIIITbIBaT1 rrpII rrnaHIIpoBaHIIII Jia3epH11x 

Me.[{IIIJ;IIHCKIIX rrpou;e.i:cyp. 

B KOHIJ;e rnaBbI rrpe.[{CTaBJieHbI pe3yJI1TaTbI lI3MepeHIIM K03cpqrnu;IIeHTOB IIOI'JIOII(eHII5I 

xp5Imell: II poroBIID;bI rna3a MeTO.[{OM IIMrryn1cHoll: HK pa.i:cIIoMeTpIIII, .[{JI5I nap .[{JIIIH BOJIH, 

pacrroJimKeHHbIX ITO pa3Hbie CTOpOHbI IIOJIOC IIOfJIOII(eHII5I BO.[{bl 2.9 II 6.1 MKM c 0.[{IIHaKOBbIMII 

3Hal!eHII5IMII 3KCTIIHIJ;IIII. 3KcrrepIIMeHTbI rrpOBO.[{IIJIIICb c IIOMOII(bIO Jia3epa Ha CB060.[{HbIX 

3JieKTpOHax II IIOKa3aJIII, 'ITO .[{JI5I IIOJIOCbI 2.9 MKM c pocTOM TeMrrepaTyp11 rrpoIICXO.[{IIT 

CMell(eHIIe MaKCIIMyMa B .[{JIIIHOBOJIHOBYJO CTOpoay. 

r Jl3B3 3 IIOCB5Ill(eHa pa3pa60TKaM, II CCJI eno BaHII5IM II rrpIIMeHeHII5IM 

rrporpaMMIIpyeMoro Jia3epHoro HarpeBa 6IIOTKaHell: c IIOMOII(bIO IIHTeJIJieKTYaJibHOM CIICTeMbI, 

BKJIIO'IaIOII(ell: rrporropu;IIOHaJibHO-IIHTerpaJibHO-.[{IIcpcpepeHu;IIaJibHbIM (ITH.ZJ) KOHTponep, 

yrrpaBJI5IIOII(IIM MOII(HOCTbIO Jia3epa, II II3MepIITeJib TeMrrepaTypI>I (TeIIJIOBII30p, TepMorrapa). 

I1pIIBO.[{IITC5I OIIIICaHIIe rrpIIHIJ;IIIIIIaJibHbIX MOMeHTOB aBTOpCKOM rrporpaMMbI 'IIICJieHHOro 

pacqern Hecrnu;IIoHapHoro TpexMepHoro TeMrrepaTypHoro rroJI5I, IIHLCYU:IIpyeMoro B 06pa3ue 

Jia3epHbIM II3JiyqeHIIeM rrpII rpaHII'!HbIX ycJIOBII5IX 3-ro po.i:ca. 3Ta rrporpaMMa BKJIIO'IeHa B 

MeTO.[{IIKY II3MepeHII5I K03cpcpIIu;IIeHTOB 3cpcpeKTIIBHOro rrornomeHII5I, 

TeMrrepaTyporrpOBO.[{HOCTII II y.i:ceJibHOM TeIIJIOeMKOCTII .[{JI5I 'IIICJieHHoro perneHII5I o6paTHOM 

TerrnoBoll: 3a,na'III. Pa3pa6oTaHHa5I MeTO.[{IIKa IICIIOJih30Banac1> .[{JI5I pa3pa6oTKII orrTII'!ecKoro II 

TerrnocpII3II'IeCKOro 3KBIIBaJieHTa Xp5Ill(ell: Ha OCHOBe IIOJIIIaKpIIJiaMII.[{HOro rII.i:cporeJI5I, 

rrpe.[{Ha3Hal!eHHOrO .[{JI5I KaJIII6poBKII Jia3epHOM Me.[{IIIJ;IIHCKOH arrrrapaTypbI. 

L{anee Mo.i:cenIIpyeTc5I TeMrrepaTypHoe none B o6pa3u;e rrpII .i:ceH:crnIIII rra3epa, y 

Kornporo MOII(HOCTI> II3Jiy'IeHII5I yrrpaBJI5IeTC5I aBTOMaTII'!eCKII ITH.[{ KOHTponnepoM. qIICJiemro 

perna5I o6paTHYIO TerrnoByIO 3a.i:caqy, orrpe.i:cenea1>1 rrapaMeTp1>1 KOHTponepa, o6ecrrel!IIBaIOII(IIe 

MIIHIIMaJibHOe OTKJIOHeHIIe TeMrrepaTypI>I JIOKaJibHOM o6JiaCTII OT 3a.[{aI:II-IOro cueHapII5I .[{JU! 

HarpeBa c IIOCT05IHHOH CKOpOCTbIO IIJIII y.i:cep)l(aHII5I TeMrrepaTypoI Ha IIOCT05IHHOM ypoBHe. 

I1oKa3aHo, 'ITO IIOBe.[{eHIIe MOII(HOCTII rrpII HarpeBe c IIOCT05IHHOH CKOpOCTbIO 

rrpaKTII'!eCKII JIIIHeHHO II3MeH5IeTC5I co BpeMeHeM, 'ITO rrpe.i:cnaraeTC5I IICIIOJlb30BaTb .[{Jl5I 

II3MepeHII5I 3HTaJibIIIIM 3HeproeMKIIX TepMII'IeCKIIX rrpou;eccoB B OTKpbITOH CIICTeMe. L{aHbI 

ou;eHKII lIYBCTBIITeJibHOCTII TaKoro MeTO.[{a. 

rJiaBa 4 IIOCB5Ill(eHa .[{IIarHOCTIIKe 6IIOTKaHeH ITO xapaKTepIICTIIKaM OTpa)l(eHfIOfO 

cBeTa. CHa'Iana rrpIIB0.[{5ITC5I pe3yn1>TaT1>I II3MepeHIIH .[{IIHaMIIKII KOHTpacTa crreKrr-KapTIIH, 

rrorry'IeHHbIX c IIOMOII(bIO D;IIcppOBOH KaMepbI rrpII OTpa)l(eHIIII OT o6pa3u;a xp5IIIIeBOH TKaHII 

30HLCIIPYJOmero KorepenTHoro CBeTa B xo.i:ce Jia3epHoro HarpeBa. I1oKa3aHo, 'ITO 3TOT rrapaMeTp 

.[{OCTIIraeT MIIHIIMaJibHOfO 3Ha'IeHII5I B MOMeHT penaKcau;IIII MexaHill!eCKIIX Hanp5I)KeHIIH, 'ITO 

II03BOJl5IeT IICIIOJib30BaTb ero .[{JI5I yrrpaBrreHII5I MOII(HOCTbIO B Jia3epHbIX Me.[{lIIJ;IIHCKIIX 

ClICTeMax. 3aTeM IICCJie.[{yIOTC5I KOI-ITYPI>I paBHOH IIHTeHCIIBHOCTII ccpoKycIIpOBaIIHOro rryqKa 

CBeTa, .[{I1cpcpy3HO OTpa)l(eHHOro OT cpII6pIIJIJI5IpHOH cpe.[{I>I, TaKOH KaK KO)l(a, 

.[{eMI1HepaJIII30BaHHa5I KOCTb. I10Ka3aHo, 'ITO OHII IIMeIOT cpopMy 3JlJIIIIICOB, OCII KOTOpbIX 

HarrpaBrreHbI B.[{OJib cpII6pIIJIJI, rrpII'IeM OTHOIIIeHIIe rronyoceil 3JIJIIIIICOB xapaKTepII3YIOT 

CTerreHb OIITII'!eCKOH aHII30TpOIIIIII cpe.[{bl. L{anee rrpIIBO.[{IITC5I OIIIICaHIIe MeTO.[{a 

BII3YaJIII3au;IIII cKpI>ITI>IX CTPYKTYP 6IIOTKaneH: rryTeM rrpeo6pa30BaHII5I Kpocc-rron5IpII3oBamrnro 

u;IIcppoBoro I1306pa)l(eHII5I B o6JiaCTII CTaTIICTII'IeCKOro II0.[{06II5I ITO OTHOIIIeHIIIO K TeKcType, 
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3a,UaHHOM B BII,Ue MaTp1IUbI-Illa6noHa. MeTO.U IICITOJib30BaJIC51 .zxm1 BII3yaJIII3aUIIII paHHero 

qm6po3a BbI3BaHHoro B KO)l{e Mhirne:ti peHTreHOBCKIIM II3nyqeHIIeM. ABTopoM ,U1IccepTaU1III 

pa3pa6oTaHbI aBTOMaTII31IpOBaHHbie umppoBbie KaMepbI ,UJ151 aKTIIBHOM rrom1p1I3au1IOHHOH 

B1I,UeopeqrneKTOMeTp1I1I, rro3BOJI51IOill,IIe ocymecTBJI51Th aHaJIII3 cKpbIThIX CTPYKTYP KO)l{II II 

rneHKII MaTKII. 

B r JiaBe 5 ,UIICCepTaUIIII TeopeTWieCKII pa3pa60TaHa OITTH1-IeCKa51 MO,UeJib 61IOTKaHeH B 

BII,Ue cpe,Ubl, COCT051Ill,ell: II3 .UByx cpa3 c pa3HbIMII ITOKa3aTeJI51MII rrpeJIOMJieHII51, co cnyqall:HO 

op1IeHT1IpoBaHHbIMII rpaH1IuaM1I pa3.uena. ITonyqeHbI aHan1IT1IqecK1Ie Bbrpa)l{eHII51 .UJI51 

IIJIOTHOCTII Bep051THOCTII yrna OTKJIOHeHII51 IIOJI51p1I30BaHHOro CBeTa II COOTBeTcrny10mell: 

MaTplIUhI M10nnepa. I1p1I 3TOM yqTeHbI Bepo51THOCTII rrpe6brnaHII51 6ny)l{.ua10mero cpornna 

(rryqKa CBeTa) B pa3JIIIqHbIX cpa3aX cpe,UbI. B OTJ11Iq1Ie OT cpeHOMeHOJIOfliqecKoll: cpa30BOH 

cpyHKUIIII Xe:ti111I-fp1IHI1lTeMHa, IlllipOKO IICIIOJib3YeMOH B 61IoMe,UIIUlIHCKOH OIITIIKe. 

rrpe,UJIO)l{eHHa51 ¢YHKUII51 IIMeeT cp1I31IqecKyIO OCHOBy, II03BOJI51eT OTCJie)I<HBaTb COCT051Irne 

IIOJI51plI3aUIIII rryqKa qaCTIIqHo IIOJI51p1I30BaHHOro CBeTa rrplI 6Jiy)l{,UaHIIII B 61IOTKaH1I II 6onee 

peaJIIICTIIqHo OIIIICbIBaeT ManoyrJIOBOe pacce51HIIe CBeTa. 

TaKIIM o6pa30M, rrocTaBneHHbie 3a.naq1I .u1IccepTau1I1I MO)l{HO cq1ITaTb BhIIIOJIHeHHbIMII, 

a uen1I .uocTIIrHyThIMII. ITpe.ucTaBneHHa51 K 3alll,IITe ,U1IccepTau1I5I 51BJI51eTc51 HayqHo­

KBan1Icp1IKa1I1IOHHOll: pa6oTOH, B KOTopoll: na OCHOBaHIIII BbIIIOJIHeHHbIX lICCJie,UOBaHIIH 

pa3pa6oTaHbI TeopeT1IqecK1Ie IIOJIO)l{eHII51, COBOKYITHOCTb KOTOpbIX MO)l{HO KBaJIIIcpIIUIIpoBaTb 

KaK nayqHoe .uocT1I)l{eHIIe. B Hell: II3JIO)l{eHbI TaK)l{e HOBbie HayqHo o6ocHoBaHHhIC 

TeXHIIqecKIIe perneHII51, Bne.upeHIIe KOTOpbIX BHOCIIT 3HaqlITeJibHbIH BKJia,U B pa3BlITIIe CTpaHbI. 

3aMeqauHH 

Do co.uep)KaHHIO .UIICcepTaUIIII IIMeIOTC51 3aMeqaHII51. 

1. B .UIIccepTauIIH rrpIIBO.UIITC51 cxeMa Me.UIIUIIHCKoro IIHCTpYMenTa, IIcrron13yeMoro .UJI51 

KoppeKUIIII cpopMbl rreperopO,UKlI HOCa. B HeM IIMeeTC51 carrcpIIpOBOe OKHO, Ha rrepIIcpepIIII 

KOTOporo ,UIIaMeTpaJibHO BMOHTIIpOBaHbl ,UBe TepMorrapbl ,UJI51 KOHTpOJI51 TervmepaTypbl o6pa3ua. 

0.unaKo TeMrrepaTypa TKaHII B ueHTpe na3epHoro IT51THa II TeMrrepaTypa TepMorrap 6y.ueT 

3HaqIITeJihHO OTJI1IqaTbC5I. B .UIIccepTaUIIII HeT qeTKoro o6ocHoBamrn TaKoro rro.uxo.ua. 

2. ITplI Jia3epnoM HarpeBe xp51ma IICKp1IBJI51eTC51 rroBepxnocTh o6pa3ua B o6nacTII 

TepM1IqecKoro .uell:cTBII51 Jia3epnoro nyqa. Cne.zxoBano 6br ouenIITh BKrra.u 3Toro rrpouecca Ha 

rnqHOCTb lI3MepeHII51 OITTIIqecKIIX rrapaMeTpOB II BJilI51HIIe ero Ha rrone.uenIIe 3011,UIIpyIOill,IIX 

rryqKoB, narrplIMep, rrpII KOHTpone KOHTpacTa crreKJI-KapTIIH. 

I1p1Ine.uennhle 3aMeLJaHII51 He yMaJI51IOT o6mell: rroJIO)l{IITeJibHOll: oueHKII rrpe.ucrnBneHnoll: 

,UIICceprnuIIOHHOH pa60TbI. 

ABTope¢epaT ,UIIcceprnuIIII rroJIHOCTbIO coorneTcrnyeT co.uep)l{aHIIIO .UIIcceprnuIIII. 

3aKJIIOqe1rne. 

ITpe.ucrnBneHHa51 K 3alll,IITe ,UIIcceprnuII51 II aBrnpecpepaT .UIIcceprnulIII CnIIpII.UOBa 

"J1a3epHO-lIH.UYU1IpyeMhie TepMorrpouecchr B 

coe,UIIHIITeJibHbIX TKaH51X II lIX OITTIIqecKa51 ,UIIarHOCTIIKa" COOTBeTCTByeT Tpe6oBaHII51M rrrr. 9' 

10 «I1ono)l{eHII51 o rrop51.UKe rrpIICY)l{.UeHII51 yqeHbIX cTerreHell:», yrnep)l{.zxennoro 

rrocTaHOBJieH1IeM ITpaBIITenbcrna Pocc1Ill:cKoll: <De.uepau1I1I OT 24.09.2013 r. N~ 842, 

rrpe,Ub51BJI51eMbIM K ,UIICCepTaUII51M Ha COIICKaHIIe yqeHOH CTerreHII ,UOKTOpa nayK, a ee aBTOp 
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3acny:anrnaeT rrpncy)K.z:i;emrn HCKOMOR yqeHoli cTerreHn no crre:unanI>HOCTll 05 .27 .03 

KBaHTOBruI 3ITeKrpOHHKa. 

,ZJ;oKTOp xnMnqecKHX HayK, rrpocpeccop, 

3aBe.z:i;yiorn;nli na6oparnpneli cpoTO)J;llHaMllKll HaHOCTPYKTYP 

HHCTHTyra rrpo6neM XH:MnqecKoli cpm 

27 oKrn6p51 2015 r. /; 
fio)(Ilucn Hawo~euKo. B.A. 38Jlep~ 
)J;OIT)KHOCTb 

<l>aMH:ITll51 l1. 0 . 
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