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BeAyliell OpPraHM3alHH  TOCYAapCTBeHHOro OHIKETHOr0  Y4pesIeHHA
3apasooxpanenns Mockosekoii obaacTn «MockoBeknii 00J1aCTHOH HAY4YHO-
HCCE10BATEIBLCKHH KIAHHHYeCKHH HHCTHTYT HM. ML.®@. Baagumupcexoro» o
HAYYHO-IPAKTHYECKOH 3HAYMMOCTH JHCCepTauHOHHOH paborel Mensenesol
Eaenni Ilynogosusl Ha Temy «be3onacHble TeXHOIOTHH  Jla3epHOH
toTonecTpykuHu Ha CTPYKTYpax nepeaHero CermMeHTa riaasa
(IKCnepHMeHTAIbHO-KJIHHHYeCKOE HceJieJoOBaHHe)», MNpeIcTaB/JeHHOH Ha
COHCKAHHEe Y4YeHOl cTeleHH KaHIHAaTa MeJHUHHCKHX HayK 1o

cnennaabnocTH 3.1.5. Odransmonorus

AKTYaJbHOCTH TeMbl BbINOJIHEHHOH THCCEPTALIHH

Jlazepuas  Qoromectpykuus (JIPJ]) B Hacrosmee Bpems  IIHPOKO
mpuMensieTcs B O(TAILMONOrHYECKOH TPAaKTHKE JUIS JIeYeHHs BTOPHYHOH
KatapakTel (MOCPEJICTBOM a3epHOH JIMCLIM3HH) M 3aKPBITOYTOJIBLHONH IIIayKOMb
(nasepuas upudKTOMHs). HecMoTps Ha BbICOKYIO J((eKTHBHOCTH JIAHHBIX
BMEIIATE/ILCTB, OHH COMNPSXKEHbl C PHCKOM pa3BHTHS [10CICONEPAllHOHHBIX
OCJIOWHEHHH, BKIIIOYAIOMINX JAHCTAHTHOE MOBPEK/ICHHE MHTPAOKYJIAPHOH JIMH3EI,
TPaH3UTOPHOE MOBBIICHHE BHYTPHITIA3HOTO JaBIeHHs, BOCNIATHTE/ILHbIE PEaKilii

(MpHUT, BUTPHHT), OTCTIOCHHE CETYATKH H JIPYHe NaTONOrH4eCKHEe NMpOLECChL.



Ocoboe BHMMaHHE YACNACTCHA BO3MOKHLIM [IOBPEXK/IEHHAM POTOBHIBI,
KOTOPBIE MOT'YT BO3HHKATh NMPH W30LITOYHONH 3HEPrHy UMITYJIECA JIa3€PHOTO JIeYa H
HENpaBuIbHOH ero (oKycHpoBke. ITH (hakTOpbl COCOOHBI NMPHBOINTE K OTEKY
POTOBHIIBI, pa3pbiBaM  [eCLIEMETOBOH MeMOpaHbl, CHHXEHHIO [UIOTHOCTH
HAOTENHANBHBIX K1eTOK. [Tpy HalHYHK MenKoH nepeaHel KaMephbl HIIH 3aKPbITOrO
yriia nepejiHedl Kamepsl rja3a ja3epHOe HW3INyHeHWe pacnosnaraercs Ha Oouee
KOPOTKOM pAacCTOAHHHM OT POroBHIlbl, BCJEIACTBHE HYE€r0o PHCK €€ MOBPEKIACHHA
BO3pacTaert.

MeTtoj 3epKanbHOW MHKPOCKOIHMH, MO3BOJISET OLUEHHBATHL NHIIE COCTOAHHE
IHAOTENHANBHBIX KJIETOK POrOBHIlLL, B TO BpeMs Kak KoH(oOKalbHas MHKPOCKOIIHA
POroBHIlbI TMO3BONAET JETalbHO BH3YalHW3HpPOBaTh BCE CJIOM poOrosuuel. B
MUTEPATYpe YAAIOCh BCTPETHTH €JIMHUYHBIE padoThbl, MOCBALLEHHBIC H3Y4YEHHIO
COCTOSIHHS POI'OBHIlbI TOC/E Ma3epHBIX BMELNATE/IbCTB € [PHMEHEHHEM MeToja
KOH(OKaNBHOH MHKPOCKONHH pPOroBHlibl. JlaHHble HCCIEI0BAHHA OrPaHHYHBAIOTCS
Hebonwmoi BeiDOpkoil Habmoaenui (no 14 rinas), moatoMy HX pe3yibTaTbhl He
MO3BONSAIOT CY/IMTh O BO3MOXKHBIX NMpeobpa3oBaHHAX B POrOBHIIE MOCJIE JIa3ePHBIX
onepauMii Ha nepeiHeM OTpe3kKe r[asa. B CBA3H C  BBIMIEH3/IOKEHHBIM,
NpeJICTABIAETCA aKTyalbHbIM [POBEJICHHE HCCNEeNOoBaHUH 1o JlajibHeHIIeMy
H3YYEHHIO MEXaHH3MOB Jia3epHOil (OTOmeCTPYKIIHH IPH BO3JIEACTBHH Ha Karicyy
XpyCTaIHKa, pagykKy W onpejlelieHdio Oe3omacHbIX MapaMeTpoB Ja3epHoro
H3IYYeHHs, CHOCOBCTBYIOMMX CHHXKEHMIO PHCKAa Ppa3sBUTHA  OCJIOKHEHHH.
[MpumenenHe MeTo1a KOH(POKAIEHOH MHKPOCKOIHH POrOBHIBI MO3BOJIHT H3Y4HTh
BO3MOJKHBIE CTPYKTYPHbIE Npeo0pa3oBaHus B POrOBHIIE NOCIIE JIa3ePHbIX Onepalui
H BbipaboTaTh ONTHMANBHBIE ANrOPHTMBI, oOecneunBalole 0Oe30macHoOCTh
Ja3epHOro BMelaTenbCcTBa.

CB#i3b € IJIAHOM HAYYHO-HCCJIE/10BATE/ILCKOH padoTel, B paMKax
KOTOPOii BLINOJIHEHA JHCCEPTALHSA

JlucceprauMs  BBINOJIHEHA B COOTBETCTBMH C  IUIAHAMHM  Hay4uHO-

uccnenosarensckux pabor ®I'BHY «Hay4no-HccnenoBare/bCKOro HHCTHTYTA

rnasHbix Oonesnei umenn M.M. KpacHosa.



Hayunas HOBH3HA M NIPAKTHYECKas 3HAYHMOCTD N0JY4YeHHBIX Pe3yJbTaTOB

[lpoananu3upoBaHbl  MEXaHW3Mbl  Ja3epHOH  (OTONECTPYKLHH  [IPH
BO3/ICHCTBHH MOJIYJIMPOBaHHBIM Ja3ePHBIM H3JIYyYEHHEM H HX BIHAHHE Ha
COCTOSIHHE POTOBHILL. B KIMHMYECKOH 4acTH HCCIeOBaHHs C MOMOIUIBI METoaa
KOH(OKAILHOH MHMKPOCKOIIHH POTOBHIIbI BbISAB/IEHB BO3MOXHBIE H3MCHEHHA
poroBuiisl nociie (GoTONeCTPYKTHBHBIX BMEIIATENbLCTB HA CTPYKTYPAx MepeiHero
cerMenta riasza. [lpemnoxkena WX kiaccuukalua W ompeaencHbl (aKTopsl,
BJIMSAIOIIAE HA COCTOSHUE POrOBHIIBI PH NpoBeeHHH Y AG-na3epHsIX npoueayp.

Pesynbratsl KOH(OKIBHOH MHKPOCKOMHH porosHilkl nocne Y AG-nasepHbix
(GOTONECTPYKTHBHBIX BMEIIATENbCTB [O3BOJHJIH  OXapaKTepH30BaTh  CIEKTP
M3MEHEHHH POTOBHLBI MPH Pa3/HYHOM HMCXOJHOM COCTOAHHH €€ CTPYKTYp, HTO
jenaeT BO3MOXKHBIM  NPOrHO3MPOBAHHE  Pa3sBHTHA  Jla3epPHHAYLHPOBaHHbLIX
M3MEHEHHH. DKCNepHMEHTANbHBIE  MCC/IE/J0BaHHA,  BK/IIOYABIIHE  OLEHKY
MEXaHWYECKHX HanpsyKeHWH, [aBJeHHs Ta30BbIX Ny3bIPbKOB H KHHETHYECKOH
3HEPrUH  MPOAYKTOB  JIECTPyKumH, crnocobcrsosany  Oonee  riayOokoi
HHTEpIpeTallMH MEeXaHH3MOB Ja3epHOH GOTONECTPYKLUHH H, TEM CaMbIM,
(dopMHpOBaHHIO Hay4HOH 0a3bl ANA COBEPLICHCTBOBAHHA METOIHK JIa3epHBIX
BMEIATE/ILCTB.

Brissnennsie ()akTopbl, OKa3bIBalOIIHE BIMAHHE HA MapaMeTpbl POrOBHLIBI
nocne YAG-nazepHelX Npouenyp, NoA4¢pKHBAIOT BakHOCTh HWHAHBHAYaNbHOIO
noabopa NapaMeTpoB JIa3ePHOTO H3NIyYeHHAs B KakK/IOM KOHKPETHOM cily4yae ¢
LeNbI0 MUHMMM3alHH PHCKa OCIOKHEHHH.

JlocTOBEpPHOCTE MOJYYEHHbIX Pe3y JibTATOB, BbIBOA0OB H NPAKTHYECKHX
peKoMeHJalHK

JIOCTOBEPHOCTh PE3YJIbTATOB TMOJTBEPKAACTCH [A0CTaTOYHBIM 00BEMOM
SKCTIEPHMMEHTAIBHOrO (6 W30/MPOBAHHBIX 00pPa3slloB KancCylbl XpyCTIHKa) H
KnMHuyeckoro (56 nauwenToB, 65 rna3) MarepHana ¢  MCMOIB30BaHMEM
COBPEMEHHOr0 CepTH(OHIIMPOBAHHOTO O(TAILMOJIOrHYECKOro 000pyaoBaHHs H
npubopos Ui npoBeleHus dKkcnepuMmenTta. Mccnenosanus nposeleHBl B

CTAHJAPTH3MPOBAHHBEIX  YCNOBMAX. AHAIM3 MarTepHana M CTaTHCTHYECKas




oOpaboTka Moiy4eHHEIX Pe3y/bTaTOB BBINOJHEHBI C MPUMEHEHHEM COBPEMEHHBIX
METO/IOB.

CdopMmynupoBaHHBlE B [JHCCEpPTALlMH HAy4HBIC [0JIOKEHHSA, BBIBOABLI H
NPaKTHYECKHE PEKOMEHJallMH apryMEeHTHpPOBaHbl H JIOTHYECKH BBLITEKAIOT M3
CHCTEMHOI0 aHanW3a pe3ylbTaTOB KIHHHYECKHX MW  HHCTPYMEHTAIbHBIX
HCCJ/IeIOBAHHH.

3HAYHMOCTD MOJIYYEHHBIX Pe3yJabTATOB /8 PA3BHTHI COOTBETCTBYOMIEH
OTpac/iH HAYKH H NPAKTHKH

[lpoBeneHHbie 3KCIEPHMEHTANBHEIE HCCIE0BaHHA MO3BOJHIH H3Y4YHTh
mexarusmbl JIOJ] npy Bo31eHCTBHH MOy THPOBAHHBIM J1a3€PHBIM H3JTYHEHHEM.

H3ydeHHble W npejacTaBleHHble B pabore ¢akTopbl, BIWHAOIME Ha
napaMeTpsl porosuiibl nociae Y AG-nazepHbix GOTOECTPYKTHBHBIX BMEIIATEILCTB,
YKa3blBaOT HAa HeoOXO0JMMOCTE BBIOOpa ONTHMA/ILHBIX NAPAMETPOB JIa3epHOrO
H3TTyHYeHHA B KakJIOM KOHKPETHOM cllydyae, MHHHMM3HPYIOIIHX BEpPOATHOCTD
Pa3BUTHA OCJIOKHEHHH.

Ha ocHoBe mnonyueHHBIX JIaHHBIX paspabotaH anroput™  BeiDOpa
ONTHMANBHBIX  MAPaMETPOB  JIA3€PHOT0  HM3JIY4CHHA, KOTOPBIH  TOBBICHI
s¢dexTHBHOCTE 1 De30MacHOCTh Na3zepHbIX (PJOTOIECTPYKTHBHBIX BMELIATENbCTB.

PesyneTaThl JHCCEPTAIIMOHHONO HMCC/E/I0BAHWUA BHEIPEHBI B KIHHHYECKYIO
NPaKTHKY OT/ejJa COBPEMEHHBIX MeTOA0B nedenus B odpranemonorun OI'BHY
«HHUM rnazueix Goneznedt um. M.M. KpacHosa» 1is JIeYeHHA TAILMEHTOB CO
BTOPHYHOI KATAPakTOil M 3aKPBITOYTONBHOMN MIayKOMe HIIH Y3KHM npoduiem yria
nepeHeld KaMepsl.

O6bem 1 CTPYKTYpa AHCCEPTANHH

Jluccepraumonnas pabora uinoxena va 120 crpanuuax MaillHHOMHCHOTIO
TeKcTa, COCTOMT K3 BBeJleHHs, 0030pa nHTepaTyphl, I71aB MAaTEPHAIOB H METO/10B
WCCIIeIOBAHUSA, PE3y/IbTATOB COOCTBEHHBIX HCCIIEOBaHHH M HX OOCYKIACHMS,
3aK/II0YEHHs, BBEIBOJOB, MPAKTHYECKHMX PEKOMEHJAllHi, CIHCKa JIMTepaTyphbl.

Pabora wunoctpupoBana 13 Tabnuuamu, 35 pHCYHKaMH.




Bo BBejennn aBTOp OOOCHOBBIBAET AaKTYalIbHOCTh BLIOPAHHOW TeMBI,
dbopmynupyer Uenb H 3aja4H HCCeOBaHMA.

B o003ope aurteparypbl NpeACTaBl€HAa HCTOPHA DPasBHTHA Jla3epHBIX
TEXHOJIOTHH, OMHCaHbl Jla3epHble BMELLATENLCTBA [PH BTOPHYHOH KarapakTe M
3aKpLITOYTOJILHOH IJlayKoMe, [pHBeeHbl BO3MOXKHbIE OCJIOKHEHMsA JIa3epHBIX
(OTONECTPKTHBHBIX BMEIIATENBCTB, B HacTHOCTH CO CTOPOHbI POTOBHIIBL
[MonpoOHO onHcaHbl COBPEMEHHBIE METO 1kl OLIEHKH COCTOSHUS POTOBHIIBI.

B rnase pe3ynbTaThl HCC/IEI0BAHUS H3JIOKEHBI MOJIY4YEHHBIE B X0/I€ aHAIH3A
AaHHble, NpejcTaBleHbl B BuAe Tabnuu, pHCyHKOB. OTpakeHbl KIHHHKO-
(YHKIHOHATBHEIE pPe3yNbTaThl JIa3epHOr0 BMENIATENLCTBA TNPH  BTOPHYHOH
KaTapakTe H [oche 1a3epHoil HpHIRKToMUH. OnpejieneHsl 3aBUCHMOCTH H3MEHEHHH
POroBMilbl OT NIAPAMETPOB NasepHoro uiny4enus. Onucana TeopeTHyecKas Mozelb
s pacuyeTta 06e30MacHoOro YpoBHs J1a3epHOH JHEPruH.

B saknro4eHHH, BHIBOAAX W MPAKTHYECKHX PEKOMEHJALHAX MOJABEAEH HTOT
MPOBEAEHHOI0 HCCIEL0BAHHA.

Cnucok nutepatypsl BKIHOYaeT 179 HCTOYHHKOB, HX HHX 73 OTeYeCTBEHHBIX
u 106 3apybexHbIX.

Apropedepat COOTBETCTBYET COJIEPAKaHHMIO aMccepraud. Bee 3anmaum,
MOCTABJIEHHBIE ABTOPOM, PellieHbl B XO/I€ BHITIOIHEHHUS MCCEPTALHOHHOM paboThi.
BbIBO/IbI M TOJOXKEHHH, BHIHOCHMbBIE Ha 3alIMTY, JOrHYecKH ODOCHOBaHBI M
BBITEKAIOT H3 MATEPHAIOB H METOI0B MPOBE/IEHHOTO HCCNIEOBAHHA.

[pUHIMNHANBHBIX 3aMEYaHWil MM BO3PaXKEHHWH MO (opme M CYHIECTBY
JIHCCEPTALIHH HET.

INeuarHbie padboTbl

[To Teme auccepraumn onybnukosano 8 pabor, M3 HMX 6 - B nepeuHe
pelieH3UpyeMbIX Hay4HBIX KypHajax, pekomexnosanHbix BAK Munncrepcrsa
obpa3zoBanus ¥ HaykH Poccuu.

OcHOBHBIE pe3yJIbTaTbl JHCCEPTAllHOHHOIO HCCC/0BaHHA JOCTaTOYHO
MOJIHO OCBELIEHB B HAYy4YHBIX paboTax, onyOJIHKOBAHHBIX aBTOPOM, MPe/ICTaB/ICHbI

u oDCyX/IeHBl Ha POCCHICKHX HAay4HO-NPAKTHYECKUX KOH(EpEeHLUHAX pasHoro



YPOBHs, B TOM 4YHCIe C MeXAYHapoaHblM yuactHem: HayuHo-npaktuueckas
KOH(epeHIHs ¢ MeXIyHapoaHBIM yuacTHeM «JlazepHas menuuuHa B Poccuu:
npoiuioe, Hactosiee, Oyayuee» (Mockea, Hrons 2023 ); MexayHapoiHas Hay4Has
KoH(EPEHIMA CTYAEHTOB, ACMHPAHTOB H MOJOABIX y4eHbIX «JlomoHocoB-2023»
(Mocksa, anpens 2023); Bcepoccuiickas Hay4HO-TIpaKTHYecKas KoHdepeHuus ¢
MeXIyHapoaHeIM yuactuem «®enoposckue ureHHs», (Mocksa, uvions 2023).
3acenanue npodaemuoi komuccun ®I'BHY «HWUM rnasueix bonesnein um M.M.
Kpachosa» ot 09.12.2024r.
JIuyHoe y4acTHe aBTOpa

ABTOp JMCCepTallMH BHEC 3HAYMTE/IbHBIA JTHYHBIH BKIaJ Ha BCEX STamax
paboTel: paspaboTajl HayyHYH KOHLENLHIO, Lelb H 3aJla4H HCCen0BaHus,
COCTaBMJI [JIaH, MpOBeN aHaNMM3 OTeYeCTBEHHOH W 3apyOeKHOH JIMTeparypl,
000CHOBaB aKTYaJlbHOCTE M HOBH3HY. JIMYHO ydacTBOBaI B 3KCIEPHMEHTANBHBIX
WCCeoBaHMAX, NMPOBOJMI Jla3epHBIE ONepallH, KIHHMYecKHe HabmoaeHus W
aHAJIN3 JaHHBIX.

JlnccepTaHT caMocToATe/LHO 00paboTan H WHTEPNPETHPOBAI pe3yibTaThl,
NOJIrOTOBHII ITyOaMKalMH,
Konkperubie peKoMeH/IALHH N0 JajbHel meMy HCN0JIb30BAHHIO Pe3y IbTaTOB

H BLIBOJIOB /IHCCEPTALHOHHO#H paboTsl

PesynbTaThl JUCCEPTALMOHHONH paboTel MOryT OBITH  HCIOJIBL30BAHBI
of)ranbMoIoraMH NepPBHYHOIO MOJIMKJIHHHYECKOTO 3BEHa neuebHO-
npodHIaKTHYECKHX YUpexIeHHI, MEIHLIHHCKHH yupexKIeHHH
o TanLEMOIOrHYecKoro npodus.

3akawouenue

Jluccepraumonnas pabora Mensenesoit Enenst [lynogoBHBEI Ha TEMY
«Be3onacHble TEXHOIOTHH Ja3epHOi (OTONECTPYKIHH HA CTPYKTYpax nepeHero
cerMenTa rnaza (DKCIEPHMEHTAIBHO-KIHHHYECKOE HCC/IeoBanHe)» ABJIACTCH
Hay4HO-KBAIH(HKAIHOHHON paboTol, B KOTOPOH COJICPAKHMTCA HOBOE pelIeHHE

aKTyaIbHON 3ajaun — pa3paloTKa MapamMeTpoB JIasepHbIX (POTONECTPYKTHBHBIX



BMEILIATENILCTB HA CTPYKTYPax MepeiHero cerMeHTa rnasa npu sosaeicteud YAG
- Ta3ePHBIM H3TY4EHHEM, YTO HMEET CYLIECTBEHHOE 3Ha4YeHHe 11 0(TaIbMOIOTHH.

[lo cBoeit axkTyaibHOCTH, HAy4YHOH HOBH3HE, HAay4HO-IPAKTHYECKOH
3HaYUMOCTH JIHCCEpTallisd COOTBETCTBYET TpeDOBaHMAM, MNpPEeNbABIAEMBIM K
JINCCEPTAllMAM Ha COMCKaHHe YYeHOH CTerneHH KaHAMWJara HayK corjacHo m. 9
[Tonoxenus 0 NPUCY#AEHHH Y4EHBIX cTeneHei, yTeepxaéntoro [locranosnenunem
[NpaButenscTBa P® ot 24.09.2013 Ne 842 (B pea. IloctanoBneuuii [IpaBurenscTsa
P® or 21.04.2016r. Ne335, 20.03.2021 Ne426, 11.09.2021 Nel539, 18.03.2023
Ned15, 26.10.2023 Nel1786), a cam asrop Measenesa Enena [lynonosna pocroiina
MPUCYXKIEHHA HCKOMOH Y4€HOH CTelNeHW KaHaujata MeEJMUMHCKHX Hayk Mo
cneuuansiocTy 3.1.5. Odransmonorus.

Otr3eiB 0OCYKIEH HAa COBMECTHOH Hay4HOH KoHGEpeHIHH COTPYIHHKOB
oTenenna oTanbMosIorkK 1 Kadeaps odtansmonornu u ontometpun PYB I'BY3

MO MOHHUKH um. M. . Bragumupckoro, npotokoi Ne Sot «4 » despans 2025 r.

PykoBoauTe/ib OTAeNeHHA 0QTaNbMONOIHH,

3apejIytommi Kadenpoii opTanbMONIOrHH H ONTOMETPHH
®VB I'bY3 MO MOHHUKH um. M.® Bragumupckoro,

JIOKTOp MEAHILIMHCKHX HayK JlockyToB LA,

[Moanucek a.M.H. Jlockytosa M. A. 3asepsro.
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