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JakaweHne OPrARIANHE, B KOTOpoH BRNOIHeHA padoTa

eaEpATLEDTD TOCYIAPCTEEHHONO BIOUHETHON YUpPeRAeHNs saicinere o0paioBaHHR i HIy KH
aCankt-TTerepbypreknil HANMOHAARHLEI HCCNEIOBATEILCEHNN AKATEMHYECKHA YHIRSPCHTET
usenn A M Andepors Poconiicroil aeanemun uaykn o Jnccepranuonnod pabore

Jefegena Jennca Baaagnmupopnya «Metoqu ynpapienns simHueckns My M EHBes |

MOHHEIM TH2HCHOPTOM B HAHOCHCTEMAX: HEYUPYIOE TY HACIHDOBANNHE WIEKTPOHOE H
TRENIOTENLILIE RANONOPOBLIC MeMBpans, NPEICTRANCHRON Ha CORCKANHE YieHOH
CTENCHH AoRTops (PHIHEG-MATEMATHYECKIY BavE no cremmaisiocTy | 3.2, «Tlpubopl W
METOILL YECHCPUMEHTANBHOR grankun (panee 01.04.01)

Meceeprankoniay paGora « MeTomn yIpasncais Wiy SeHnesM | HOHHEM TRANCTIOPTOM B
(PYHEIHOHAIBRRY AOAOCHCTEMAN. JOKANLHEIC WCTOMHMKH CRETE HA OCHOBE HEYIIPYTOrC
WIEKTPOHHOTO TYHHCIHPOBAHMA ¥ TREPAOTETLHLIE HANONOPOLLIE MCMOpAHLM BRIIOIHCHD B
maboparapui Bosobnonisemux nerounnxos sneprin CTIGAY um, HCH Andeposa. B nepron
nojrorongy pabiorst concearens Jlefienen Jlenne BaomuMupons' SRIRACK CTAPIIHM HIy THEM
COTPYAHMKDNM  QENEepATRROTe  MCYAAPCTECHHOND  GIIAMETHOTD  YYPEXIEHHA  BLICIICTD
pbpasosapns ® paykd  oCaner-Merepbyproxnit  aonuodaInALA - HCCHCAOBATENBCKHA
Axanemuaeckril yHupepeiTe? nvend ALH. Andweposa Poccriioxofi axaaeseinn gayks.



B 2012 ¢ Mlebenes 1B, samuaTra JRCCCPTEIHIO HAE COHCKBHHE YHEHOM CTEMEHH KH AT
RO -MaTEMaTHYCCKHY HayK Ho cneamkiocTy (104,17 sduanveckas XMy, TOPEARE ¥
BIPLIA, (PHINKA IKCTPEMATLALIX COCTOMHMA BOILECTBAY B KAIAHCKOM (HIMKO-TENHHYECKOM
uucTaTyTe MM E.K. Sasoiickoro KasHIL PAH.

ARTYSARHOUTE inccepTannounoil paboT..

Pazsitie TexHoA0NT 12 NOCHERAE HECKDILRD JECHTROR AT UPHBCI0 K CTPEMHTEABHOMY
VBE[W9EHHH) HHCHA METONOR CORIARHAE M HCCOCHDHAHHR REHOCTRYSTYD. COBPEMENHRIC
HANOTCXHONOTHERE HBALLIN NPEMCHCHAC BO. MHOTHX OGAACTAX TAKMX KBK BLIMHCAHTETLHAS
TEXHHEL METHIRHCKHE TPRICKEHEE, FHEPIeTHES, KBANTOBRIC TEXHOMOMH # MHOUHE Apyrie,
Tlepexoa K HCCATAOBAHITKD H NPHMEHERHK HAHOMACHTTAONL O0LERTOR 14 NPAKTHRS CRIIAH ©
NPOSATEHHEM PALIHMHEX  PAIMEPHMX  MMPCETOB, HECYmMX HOBwE  OYHKUBOHAILHRE
npubopiwe ceoficrea. B paGore Jlebeaesa 1B, paccuarpusaioTes  HOBBIC  MOJXOIL!

HUCTEADREHAE JEETPOHHONT 1 HWOHHDTS TPAHCITOPTE HA HAROMaCUTTahe.

Ha ceropwsooarfi  fess  CVIIECTEYET  3aZ@Ma  COSOZEHMA  HAHODEIMEpHOM
FEKTPOY IPARISEMOT0 WCTOMHHKEA OMTHYECKOID WITySeHRE 18 hOTOHNKXY AITerPakix
cxes. Tagum UIEMERTOM MOTYT CTETE UCTOMHHKH HA OCHOBC >PPekTa WUIVHEHHA CRETA NpH
REYIPYTIOM TYHReanpobanay mexTporos (HT2), Nenepamis gotoros wa ofaacTi TYHEEILHOD
KOWTAKTE BOIMOWHE ONAMDOaps OTEpRTHI0 HEYOPYIORo Kanind TYHHENNPOBIHEE MeRTPOHoBR
geped noTeHiHaIbHEE Gapeep, Cas 1o cefie 3107 nponece ofagnaet kpaitie HUIKOR KpanToROH
spperrupmoctin (1 doron na 10° — 10" Tymsenwpyiommx  anextponos).  HanGonee
PACTIPOCTPEHEHHEIE PELIEHHN, TPHMEHREMBE TR ITHEPHINH CBCTY B TYHHENLHOM KOHTIKTE,
CONEPHAT NOCHETOBATENRROCTE DAASMOHHREIX W JIHATEKTPHYECKIX CI0EE "MEIEUUI-JJ.H?MEFPHK-
setana” (MIM). koTopse ofbeAHHERE C ONTHYECKHMA HEHORHTCHHAMH, YREINHBIOTITHMH
EREHTOBYIC HHPekTHRROCTE. [akHe CTPYRTYPLL, B NCPCHSKTHRE, MOTYT NOKIIETE BHYTPEHHIOR
KEAHTOBYIO SfubeicTunnocte Ha yporve A0 10 % waan asconodl soxanwnol nAoTHOCTH
onTMEckRX cocTosnail (npessmaomedt JTTOC & sasvyme s Gonee, ges 10° pas) Gnaromaps
BRICOKOA  NOKATMIAUHN nexTpoMarduTHore nous. Ha npaxmike nmauboqbiiEs KBAHTOBM
HphERTHRROCTS HITyaCHES Obhiia A0CTHIHYTA B paboTe i cocTaniun nopsika 2%. banee Toro,
HoTouHMK Ha ocHose HT3, Grariaaps Manol dHEPUROHHOCTH KEAHTOBOTO IPOLCCCA. MOMCT
paborars MMAYARCHO Ha2 wactorax [ [Tu W penne. lpuMencune TYHHEIHOID (EPEX0AD B

KA9eCTRE BCTOHHED QTiHeciorm CHMLm noieinET © A CTOpUHEl — CHHEIHTL ofuee



WEPronoTPefNeHRE, YMEHBIIME FUIHYCCTEO KOMIIOHEHTOR K CHCTEME M CHEN HeodNOIHMOCTE B
OLACABHOM MOOYIRTOpE, & © Apyrodl CTOPOHLI — YEEAHMHT HANCKAOCTL W CTRbHIBHOCTE
ANEKTPOONTHMECKHX CXCM, YIPOCTHE TEAHONOTHIECKI Npolece WX HITOTOBOCHAR. TaKm
o0patoM  HCCIENOBARNE  SUROHOMEPHOCTER  TPAHCIOPTE  WISKTPOHON  Yepey TYHHelLiLI

HAHOKOHTART HETYILIEAG U8 COANAAHE AGBOND KN8CCa 0N TOWeET POHHEN HHTCTPEThALIY CXEM.

B oToEMEE 0T MHBEPOEICKTPOHHEH, (1€ B KEYSCTRS HOCHTENN SAPNIA  RLICTY IR
ANERTPOREL, B #HUBLX CHCTEMAN JICKTPHUSCKMIA 3apail DePeHOCHTCR AHMOHAMMN M KETHOHAMMN.
hnaronaps patBHTHIO COBPEMEHHBX TEXHROMOTHA B NOCTENRHE MOJE CYIECTEEHEG BOIPOCID
KOMHYECTED  HCCAe1oBanf, CRAIAHALIX € WIYYeHHEM HOHHOTD TPAHCIOPTE B MHEPO- @
HARGMOpax. [aKKe HeCneNnRANNS HMEKTT BAAHWE [y HABMCHTAZIRHAE W OPHELIHRE SHA%EAHA
H PALIMMHEX OOAACTAN HMAYKH B TexHMER. K HiM MOXHO OTHECTH PaliencHHE cMeCel M
MANIVHEHHE SACTEY BEOIECTH, MEKTPOXHMHEReCKDE npeobpasbeadme SReprum, paipaborky
GHOXHMEYCCKHY ceHeapon W ap. Ha ceroymamunil Jens Donbimoil FHTEPeC BRILIBACT HIY HEHHE
MOJEKYARPHOIO H HOHROID TPAHCOOPTE B OHOMMMETHHECKUX MIKPOGAIORINEX CHCTEMAX,
COAEPMAIINY HEHOMOPE W HaqoKanaih, (HIHEM H3 Hasbonee NeponesTHBHLIX HanpasacHui
NPHMCHCHHE MHEPO- H HAHOQUDOIIHWY CRCTEM RWARIOTCH DHONHECHCPHBIC TEXHOIOIHN,
BHniH9eckde HAHOTOpE MOTYT HubexTHEHO PEryINpOBaTh TPARCIOPT BOAGR MONEKYT Hepe
Knetounyio MeMBpany fnarogaps croefl reomeTpuueckoil GopMc B OcnKOBOMY COCTARY
nopeprnocTd. Colgapas HCRYCCTHEHHRE SHEAOTH DHOAWYECKHN MEKPO- R HAHOMOP MOKHD
WhPEKTHRRD HCCICADBATE MEXAANTM bl TPARCTIOPTA B TAKHX CHCTEMAX. Ae Tpuberas k paboTte ¢
FHBEIMH  RIcTOMERIME KYIRTYpan. Kmouesofi ocoleqBocts 1PN TAKHX  HCCHEJORIHARX
AHAREICH BOIMOMHOCTE YIPABICHHA TPAHCUOPTOM HOHOD HEpel UAHOTOPY. YTIPARAACMLIR
TPEHCIIOPT MOHOH SEPET HENOPEL MOKET (RITh PCATHIOREH B PeivILTEe BpHAUNE CTPYKTY Pl
OGP (HX TEOMETPHHE i PHIMKD-XHMHYCCKHY CBORCTE MOBEPXHOCTH ) WAH BUCIIHETO BOAICRCTEMNA
{'rpm}:}.muﬁpﬂjiuum OOTEHIRIOM, BHEIIHHM  ANCKTPHSMCTKIM  fduiesM, BRI
MORASATEAEM PRCTROPE, TeMpepaty poi. WamyueHies ap.). Takke 8 HACTORNIES BPEMSA AKTHRHO
HAYHAETCH RARGIHE VISKTPOMATHHTHOUO (I0A # 3apijia Ha CeNEeETHRAbI CBOCTER MesMOpaH H
RAHONOP. PAICHAIUNY PRCTROPE WIEKTPOMHTOR C PAMIHMHBIME KOHLUCHTPRIHAME, BREILTY
HAAHYHE  MAOTOMHCTIEHHRIX  MPREETHHECKHX  (IpHIoMeHnl.  ARTYAnRHOCTE  COLIAHHA
CHHTETHYECKHX SHAIOITOHE HOHHLEN KEHAIOR W HACOCOR KICTOMHEY MeMbGpa © tenki HydeHns
TPHHIIHIOE HX PafoThl H RCNOLIOBAHKA B DALMY [TPAIGREHHAX MOTTHCPKIAOT HEIABHHE
weeaelosanng & paborax. Ha ceroguamnnil fems MUEpo- o HaHOQUIRHTHBIE TEXHOMOUMN BMEIT
HE TOOLKD BAHOEY AHOYEHHE C TOMEM IPEHHR yMIaMeHTWIRHOH HOYKW, 110 W BIOOTHE

KORKPETHAIE MPAKTIMECKAE TPHIMKEHAS B 001acTH GHOMEAHUANE B TeHROR HHACHEPHY.



Henonriosanse MeTosos OHTOTpadiii NYYEEMH BEDRKCHHLIX SACTHL {ANSKTPROHON H
Hl:l-[im!l] (TRPLIBEET IJJII]'HHH-{-E‘ ROAMEHOCTH N0 COINEHHKD MHEPO- H HAaHOIOop (i TAKHS
HAHOMKAHATOR ], 8 TAHHT PACINICHCHHBEX B HHX HAHMWTPYETP CROEADH lIJ“.'FI'.IHH I 3EEHHOTD
gyurigronana.  OOLeIRBTHAE  MCTOAOE  COBPEMEHHOR  HanohabpUKalnn  ©  MHEpO- #
HAROHMONIHOR  TexHONOIHel  JeNaeT  BOIMOMHBM  COMIalHe  YOTPORCTE, A  KOTOPBIX
PCANHBOBAKO YIPARICHHE TPARCOOPTHLIMH CROACTBAMH MOJICKY] B HOHOB, T0 MPeIBhHMaito
AKTYATLIO MPR cosaanny cyoTes lab-on-o-chip ¢ puciiupeHssiv iy BRITHONATON # ODNECTEME

IPHMCHEHH

Taxum DEP-BEFEIH,TCHH- AHCCepTaliH, HENTPaRTeEmHaE Hd CORIaNHE METOS0E H HCCIEIUBRIHHLE
YOHNCHHE ITHEDAIHH CRETA H TIOEATEHEIX TYHHEIEHLIX RORTAETUE 0 YIPAEACHHE TREHCITOPTOM
HOHDD 9E€PEeE TREPIOTCIRREBIC HERGHORGR [N llJ!r'H KUHORLTEALL HAOTHCTEM (ITONCKT POHHEH,

HaHOPUTOHHKEN # GROCEHCOPHER RRARETCA AKTYRALNOH,
[To wroras paccMOTPeN THCCEPTAUHE TPHEATO CACIYIOUES JaKM0NEHHE:

Jannoe yaacrie COMCKATEAN YIEHDH CTENeNE B NOAYHeHHN PEIVILTATOR, HUIBKCHIRIX B

Auccepratinm.

Nuceepranws  [lebenens JILB.  samwercs  caMOCTONTENRHONR B OpPHTHHAILHOH
HCCHSIOBHTEBLCKDH paboTol, BKIAN BRTOPE IHCCEPTAHMM B KOTOPYIO ObLT ONPEACINHMIINM.
Haxuan paboTi ARIMETCH PETYIRTATOM MHOTTHIETHHX HeCaeA0BAHRH ABTORE L Q00T HIVYSHIH
WIEETPOHHOID TPRACIOPTE “CPed TYHHEIRHLIR KOATIKY, & TAKKE B HOCACQOBAHNH HOHHGT
TPAHCTIOPTE MEPed THEPAOTENLHYI0 HAHOOOPY. FRCOCPHMCHTANLHBIE PEIYILTATH, HINOWEHHbIE
B JIACCEPTAIHNA, § TREHT HX HHETEPIPCTOINS M offAcnenye TIPCrBGRITHIHCE BRTOPOM JTH*HD, imbo

OPH €10 HeNOCPEACTHEHHOM VUACTHI.
Creneiit 10CTOBEPHOCTI PEIVILTETIL

JlocTORBEPHOCTL  MOTVMCHHLIN DEIYARTATOR ODECTICUHBACTCS S1CKBITHBIM BhifopoM
METOIHK EEMCPCHEA § ITPOUSIyp SHANHIA IKCOCPHMCHTILIRHBIA AHHEIX, COBPEMEHILIMH
METOAAMH  AHATHOCTHER M COAZaHHA O0BEKTOR HCCHeNORANNA (BIIHOUAR CREHHPYHILLYIO
YOHJOBYIO H UTCKTPORAY K MHKPOCKOITHIY, OOTHYECKYI0 H 3NEETPOHHYRY JIHTOTPAQHIO, METOIR
ONTHMCCKOR COSKTPOCKOIHA, WIEKTPOXUMIHCOKHE METO/B SHATHIA W 1), KOPPERTHRIM
aRIGOpOM  Modetell M NPUMEHEHHEM  YHCISHHOTD MOJETHPOBIHKE, BOCHPORTROIHMOCTEI
IKCOEPHMEITANBHLX  peayiibraTon.  PelyikTarsl REXomuTcl 8 COOGTRCTCTEHH C A8HHLIME,

DOMYHEHHEIMA H NPHINAHALIME MEPOBLIM HEYMHBM COODMECTROM. DCHOBHLIC NONORCHNA i



BhiBOlL JHCCEPTAIHMN JOKEMEHE 3ECHCPHMEHTANLEHG W DOOTBEMEICHLL TEOPCTHRCCRRMNA

PacuCTAMM

Hosmwma  weeneionamii, HETYYEHHLIX  PENVILTETOR H BRIDEIE MEEIEMEETCE |

CASTYIOIEM:

~ Bnepesle ¢ noMombi NPAMOR PEMMCTRAURN HITYYMCNHA W AHANKIA BONLT-AMOCPHBX
EAPUKTEPHCTHE  TYVHHENLUON0 EDHTAKTE IKCHCPHMEHTANGHO VCTARORIEHO OIHOIHAUHOE
COOTBETCTERE meperufa na KPHBoi JaRAHEHMOCTIE TOKA OT HANPOKSHHER I H3NY HCHMN CBETE PR
HEYTIPYTOM TYHHEAWPOBAHNN MEKTPONOE NPH JAHHUM HHIPRESHHH,

—  Bnepehie Nofyuens rHOpHANME UEIMONHBE Si/AU MaRoanTennn Metomos CTM
AasoaETorpadiy . TToRATHO, 9T0 TaKHE CTPYETYPbl ofMaaior 0BLHUEHAGH MIOTHOCTEIO
OITPHYECKHX COCTOAHHHA, WTO JCHHCT HX NepCOEKTHBHRIMH N8 HCNOILIOBEHHA B KSUCCTBA
HEHOPAIMCPHB . AEKTPOY NPARTAEMEIR HCTOTHHEDS OITTHSECKITT W1y Yennd.

-~ Buln NpOBEIENT OPHIHEUTEHOC HOCACNOBAHKE IIPOLECCH HEYIPY TCMD TYHHCTRPOBIHHS
IMCKTROHOE SepPei WTAIMOHNRE HAHOCTPYKTY DM HANOMAIHESH B YIOPAAOGHERHRIY MICCHBAX,
NOJIYHEHHELY, METOIOM PeMToCekyHAHON Aasepuoil neyari. Brepaue nafimonanock Wiy cHue
HHYTIMPOBAHHOE HOVITPY UM TY HHEINPORINEEM WIEKTPOHOE I IBYX ONTHYECKAN IHANAOHAX
pimaoi W Gneweell MK obnacrn onmmeckoro coekrpa. [Tpd 9106 padHLM  IHAnAI0HAM
COOTRETCTROBATH ONTHHSCKME MOIW PEYTHTHOH MPHpOISl (CODCTREHITHIE W RONNSKTHHENRE
PEIOHARCHL |

~  Bnepeeie, 33 CYET YOPEATCHHN KpMCTALTHYecKoid cTpyiTypoit A3IBS marepuanos,
CcOAaH FAHODAIMCPHBIA  WICKTPOYNPARIACMEBI  HCTOMHHE  ONTHY9ECKOTO  H3IYHCHHA,
uHTErpHpoBaRiGii 8 padosonHoson, SlaMHedl  nofXol NOIBONSCT  pelnnTh  ApODUEMY
puPEKTHRHOTD ABOLA I8 BOUTHOROS HUTYSENIE 0T REHUMGIMEDHKIX HCTOSHNKOR CRETA

—  PaapaBoTanibe B X00e HOCHCIOBAHNA METOIHIKH HAVICHHA HOHHOID TPAHCTIOPTE Seped
HARONOPE NOIBONKAN BOCPEBE RAOMONATE ODPATHMOE HIMEHCHHE WOHAOW TPOBOINMOCTH
MEMOPAR HI BONOKOH OKCHIA ATIOMHHHY, NOKPBITHIN UPOBOIAIGHM CIDEM YITIEPOIA. 00
AeficTeHEM BHETHEND AEKTPHYMCCRDND NN,

-~ DBoeppuwe Guno NOREIAHO, YT0 ONTHEECKOS H3YHCHHA IMHPOKOTO CHCKTPATLHOM
ARANEIONE € PEKOPIIIG HH3KOA HITEHCHEHOCTHED (35 MB/em’ ) cnocofiio yBSHNMEATE ROURYIO
NPOBOAHMOCTE  TBCPAOTENBHOR  CANHHHNON  HAHODOPL 38 CYET JANRATE  HOCHTERCH

NOBEPEXHOCTHRIME JHEPIETTHHECHHMY COCTOMHHERAME,

Haywnan maunmocts pabore Jlebencaa JLB.



—  PewiM3IORAND  METOOMKA  HEOPAMOID  HAGUIVIEWHS  ONTHYECKOID  HITYUCHMA
HHIYIPORAHHAT) HEYNIPYTHM TYHRETHPOBAHACM NICKTPOHOR © NOMOIMEK PETHCTPEIER H
aHaniia BAX TYHHEIRHOMD KOHTARTA.

=  Memapauw CTM-JT w0 CTC sHIVATHIRPOBAHE JOKATHAEN NHOTHOCTH GHTHHMCCKHX
cocToaunil 3onoToll RanpanTedHE o dopue ek, [lokmang, 9o MenepuMedTa bRRIE J8HHRiE
HEXOANTCR B COTNICHN ¢ PETVIBETATAME MHCICHHOID MOUENHPOBRHHA COOCTREMIEIX ONTHYECKHX
MOJT AANHOR CTPYKTY P,

—  Paspaborama metoguka CTM  mamoummorpades,. € (oMOLIG  KOTOPOR  coazgan)
rHOPIIHE. S AU rasoasTenEm, [lokasano, €10 oIyuelibe CTPYETYPE MOryT SderTHRHO
PeREpHPOBATE ONTHHCCKOE HarySenHe npi kontakre ¢ CTM songom 8 apyx peswmax. Hpn
HHIKHX HANPAREHESY cMeenna (medee 3 B) wanyyeuie nposcxognt 38 cuet upexra HT3. a
np BLcoknx (Gogee 3 B) HadoyaeTcs AERTPONOMUHECHCHINA HAROUTRY KTY PHPOREHHO D
KPeMENS.

—  HconenopsHsl  YHOPAIOYEHMEE MACCHEL 30N0THX  HEHOCTPYWTYp (nanobamnoos),
NOMYHEHHEX METOZ0M fesToceryiaoi aasepiofl nedari. TTokaano, 1o gaHEkie CTPYRTYE
MOIYT DuITh OeHoBOR UM COATANNS DepecTpausaemors (8 mimemosm W Gomoores MK
CHEKTPAILHEIN AHANAMHAK FIEKTPOY IPABARCMOID HETOUHHKE HATYYEHHA 1A OCROBE MppokTa
HT3.

—  Peanmsossl  HEHOPMBAMEPHLIE  AWCETPOYIPABNSEMEl  MCTOMHHE — ONTHYCCKUID
WUl ReHTA. HiTerpaposansidl B GaP sonnoson. benm sccnenosans HHE GaP ¢ nepemennoi
KPHCTRAAHMCCROR CTPYRTYPOA, IARHCAIEH OT THIM JCTHPORAHHE aToMaMu Si wmw Be, v
NOTBOMNAD  YHPERINTE  IMHECCHOHHEIME  CBORCTBAME W CBRIMBATL  POMIACMBIN  CHET
HenncpencTenne ¢ poonoponwol  monolk HHE. wmd pepenexTHsRe Q08 COREAHHA
HHTCTpatbHE (OTORIEX yeTpoiicTs Ha ocHost HHE

= PeanMioBaRa MCTOINKE  VIPAANCHHE HOHPBM  TPAHCUOPTOM B HAHONOPHTTRIN
meMGpanax © IPOBOIAIENN NOKPLITHEM, € NOMOLEK TPAICEEHNE BIEIIHCTD NIERTRRYCCKOT
TeuTs, IKCHEPHMENTAILHO YOTEHORNCHD, HT0 HIMEREHHE BHCITACTT NUTCHURLTA B IRANAI0HE 0T
—500 a0 +3500 uB opHBOAMT K MIMEHEHHIO cenexmiBHbix csoficTe U-Mafen membpans ot
KETHOHD K HHOHY.

- Paspafotana MeTOMMKA CONARNE EIHEEYRED TRCPAOTEIRHAY HAHOTIOP A3 OCHOBE
KpeMEHERED “H10R o caobomnonomscncaHoil Membpanod SINS x¥ romunnof or 23 Bu,

—  Peanpiosama  MCETOANKA  YNPARTEHHS TPAHCOOPTOM HOHOB  9&pel  ElMHNMHYHD

TREPAOTETRUYI0 HAHONOPY € MOMOIIBI0 OOTHYCCRON HAYHEHRE MHPORDIT CHCKTRILIRHOND



AHARNGHA W OTHOCHTENLED Manod smompocTi. [ToxkassHo, S0 KARMERYHY TR B EHHOM

OPOUCCos MTTRHTT i,I_K]Ti'}HH_.II,}' UHPOBANHBIE 3aDHIEl Ha CTEHEEXK 0Pk,

Npaxkrrrecikan sHAMUMOCTE PAloT CONCKATENE YUenol cTemenn.

[parriaeckas HATAMOCTS PatOTH ONPEJEINETCH BCER CORDEYTIHOCTRID HORRIX W
BEMHBIX PEIVIRTATOR, CONSMEAIMNCE B Miccepraunn. Pesynsrars padoThl NONONRRIOT #
PACIIHPREIT CYHMECTREYMHNC MCTINTHEN YUPRBIEHAR JCETPOHERRN 0 HOHHRM TRAACTIOPTOM HE
HaRoMAacII T

- Co3nanHas § paMedx paborh MEeToinks RENpEMOrg AETeXTHPORAHEE OOTRYECKOrD
H'.‘.‘.Il:r"d‘vI:HHFI HA -r‘yHchhHum KOHTARTE MOMCT '55.111: HEMOTEIOBRARA SR AHSN LN Itl:li'.lpl:'li"mﬂﬂ'H
pﬂﬁ[rn.l Hﬂ_l-]l.‘_l':mmdl:pm-ujx GITTHYECKHR X HCTOWEM DR FI'lII}-'H:EHIL'I Ha DIITD&IIEE.'TFGHHLIH

HHTErPATLHEN CNEMAX.

- Penwnutars HCCREJOBAHHA NOKANBHOA NACTHOCTH  ONTHHECKHX  COCTOAHHA
NAAIMORALIY HANOBHTCHH PAUINTHOID THIE, & TAKHE WX seelmed aamoooft sddexTasrocTs
HMEIOT BEGKHOC IHEMCHEE UIN BRIGOPE TEeoMETPHM B COCTARA RANDCTPYVETYD OPH COLAAHHN

HEHOPEIMEDHLIX OTITHHECKHY HCTOMHNKOB HATVucHER Ha ocrose HTO.

- Hurerpagns ganopaMepiLix BCTABOK ¢ kpucTaumseckodl daiod mopunta 8 GaP
AOIYTPOBMTHHKOERA HAHORMIHOBNL B RHJIE AHTEEHIHOMD HAHOKPHCTANUE NO3BMINCT CORAETL
INCKTPOY TPARANEMBIN HARGPAIMEPHLA HCTOUHHE IITHYSCROTD HIY YCHRA, paboTaoinmii #a
ocrope ety HT, gro obceneunsaeT sdupesmrsthil BuON WLTYYSHHRE B BOTHOBO © MATRIMH

OITTHYRZCHEH M [YTET M H.

- Bomomaocrs O0paTHMOre  WIMEHeUNS  HOHHOR CeleKTHRHOCTH  HAROTIDPCTRR

MeMBpan ¢ poBsaIeH TOBEPXHOCTEIG MOKCT NOIBOIWTE MTOHRRCHTE HHPEKTHREOCTE MHKPO-

M HﬂHﬂltll_UH:Tpﬂ.iIHlJH]ILLK OPOHIE LT,

- Pajpaforama w  anpoBpoBaHa METOIHEA WIMEHEHHR HWOHHOH NPOBOIHMOCTH
EAHINYION TBEPAOTETRHON HARONIOPE C NOMOMEID BHCIIHETD OITTHMECKON) HETY eI Manoi

arrekonpiocTH, Jlammudl Domoon REMRETCH ACPCIEKTHRMLIM NN COUEHRN HAHONOPUHELIY

BHOCSHCOPOR HOBDIT NOENITHAN,

Pexoseiiamnin no npHMenenin pesviakTaron paborl.



BosMoskibaR NOTPeBHTENIMHE DOTYYCHHEY B THCCCPTAUNH PEIyILTATOR MOTYT DRITE
OPTANICIANIH, 3aHHMRIOUHECH paspaboTRoil viesenTHOR Okl S0 hOTORHLY AHTCIPATLHBIX
CHEM, DITTHYSCKMX AAHOROIHOROION, ODHOCENCOPON, AHAIMIOM M HCCHEAOBAANEM JMHEMHKH
KORpAPMAIHOHHON AKTHRACCTH eNHHHYHBIX Gromonckyil. MeMOpPaHHBIMA TEXHOMOIHAMH,
Pewwmurarsl MOTYT GlITE HHTEPECHE! TAKHM OPTSHHIAMHAM Kk DefepankHoe nocyIapeTRennoe
GHYTRETHOE YHpeRacHne may ko dhesuko-Texnidecknli mucrnryy v, A Q. Hodde Poconiionoil
axadesii Hayk, Delepaibioe MOCYIAPCTEEHHOE BRTOHOMACE OOPAIOBATEARHOE YUpekIeue
BRiCero  obpazopasnA  "Hauwowaskssdl  wecnenosateneckmfl  yumsepcwrer HIMO,
deagpatbhioe  rocyiapeTeennos  Dmmemoe  mayumoe  yapesienne  "Haywso-
WecHeqoparelhekwil  mucTRTYT  Guomeamumncxoi xasan wmend BH, Opexossua®,
denepatLHOIT  TOCYIEPCTECHHONG  OHUDKETHOD  yupexciennd  nayks  [ocynaperseHHbiR
way ikl nenTp Poccritckoll denepann Hucmimyt Huooprayuyeckol XHMAR HM, AEANSMAKOD
MM, [Hesernna w KA Opaammakosa Pocorfckofl ARRICMHEY HEYV.

O0man (IenmKn ANCCepTRIINN.

[uccepraing COCTOMT W3 BREIENN, YETRIPEX ITAR. JAKTHOICHHR W CHHCKE ARTEPATY Ph.
Bo speaens ohopay IMPORRELN LENH 1 JA0F0H #CCenoBdaas. [ToCTaBICHHE JA0050 Pelieti
B uonHoM ofséye, 3 nems paborm aocrwray e, JiHecepranus xopoma odopMICHL, ARINCTCR

NOTHYMECER CER3aHHOR W HAMACAHE FILEOM . I0CTYITHBIM WIHPORRMY KDYTY CTENHATHCTO.

Munnas padora orsedaer poem tpebopammam BAKL Temoruka paborw, Geiycnosmo,
RENRCTEA BRTYWIRAONR B socTpebomanuch. OCHOBHEE NOICKENHA, BLITOCHMBIC Hil JALINTY,
ARARIOTCE OBOCHOBAHNLIMK, JOCTOREPHAIMH W MTPOGHPOBAHHBIMK. ABTOD paspaboTL) HORkie
METOUEKH [N VOPARNEHHS OOTHYCCEHX WRTYUCHHEM (IPH HEYIPYIOM TYHHEAHPOBAHIH

ANEKTPOHON H AOHHLIM TPAHCTIOPTOM & HAHOOPE.

MoayyeHHKe peTyIETATH  Oeule  ANpoODAPORANL]  HA  BCAYUINX  POCCHICKHX  H
MERYHAPOTILIN KOH(UPCHUNAX, # TAKiKe 00CYHIATHCE HA MHOKECTEE HAYHHEIX CEMHNAPOR B
AY3ax i uscruryTas PAH. [To matepranam anccepraumn onybamkonano 25 newarnas padota,
B HamaHkax m pepears BAK PP, OcnosHRE NONOWCHAE W PoiyIbTaThl MCCHel0RaRHA

NOUEHOCTER) GTPAMEHR B 0Ty OTHKOBRHARDS PalOTIN CONCKATENA.

[TOmHOTE WINOREHIN MATEPHILIOH JHCCcepTauny 8 pafiorax, 0Ny HIHKOBAHHEX COHCKETENCM.
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B uenos awccepraumomian pabora Jlebegesa J1H. na temy aMeromn ynpasicnng
MLTYUCHHEM W HOIHBIM  TPEHCDOPTOM B QYRKUHOHATEHEIN HIEHOCHCTEMAN. OKAILHLIC
NETOYHHKER CReTa M OO HORE llt}rnp;.fmm WIEKTPOHHOTD TY HECINPOBAHHA | 'I'BEPII;DTEJIT:BH:
HaoTopoBLe MeMBPINDY, TPEACTARICHHEN HY CORCKIHNE YHEHOH CTENCHN 1OKTOPE (HrIHKD-
MATCMETHYECHKHX IayvE, WRIHETCH LaEMOCTOETETBH I HEY HHEIM HCOCIENOBAHHTM.
UPEACTARNSIONICM Hayuisll W NPAKTHUeCKHH HHTEpec. ARTopedepar UONHOCTBIO OTPRKAET

CONCPRAHNE IHCCEPTRITHIL

Ilicceprains NOMHOCTEE OTREHAET nactiopry coenmansocrw 132 «llpabopu w
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Mpassrensctia Pocowiickofl ®eaepawm or 24092003 r Ne 842, npegbssisembiM K
JIMCCEPTAIMAN Ha CORCKAMHAE YHeHOH CTEneHH A0KTOP: (HIARU-MUTEMITHHECKHY HayK, 3@ of

aeTop - Jefeaen Jdenne BAanMuposny 1acIyRHRIET IPHCYRACHIA #CKOMOIE YIEN0H cTeneHY

Jpcceprannoiiag paboTs i HECTORNIAN OTIME pactMUTPeHE # yToepraennl || mous
2025 1, @ wayuskiM ceMiHape Nel LeRTpa HAHOTEXRONOIHH PENepANEHOI FOCYHAPCTRENHOND
BHUTRETHOTD  yapewienss  awcmere  obpasosamns  u Haywxw  wCaswr-TevepOyprexkh
HANHOHAILHEN  wecnegosaTenbonull Arwnesmteckidt visepowrer asenn JLH. Andeposa
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