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XeMope3MCTMBHbIe CeHCOpbI AnsA onpeaeneHus TpOMGVIHa Ha OCHOBEe HaHOpa3MepPHbIX
NNeHOK yrnepoaHbIX HaHOpr60K Ha rMOKMX nNoanoXkax

AHHOTAIIHA

[TpencraBieHbl pe3yabTaThl MO pa3paboTKe KOHCTPYKIIUU CEIEKTUBHOTO OMOJIOTHYECKOTO CEHCOpa Ha OCHOBE YTJIEPOIHBIX Ha-
HOTPYOOK, XMMHYECKH MOIUMDUIIMPOBAHHBIX CHEUPUIHBIME anTamepamMu. CEHCOPHBINA CI0¥ M3 TJICHKU YIIICPOIHBIX HAHOTPYOOK Ha
TUOKOM TOJIMMEPHON TMOI0KKE OOECTIEUNBAET BBHICOKYIO YYBCTBUTEIIBHOCTh K OMPEICIICHUIO TAPTeTHBIX OCIKOB. BBUI MccnenoBaH oOT-
KJINK CEHCOPHBIX CTPYKTYp Ha TAPTeTHBIA OEIOK — TPOMOWH M 3TAJIOHHBIN Oelok — anp0ymuH. [TokazaHa BO3MOXHOCTh CEIIEKTHBHOTO

OnpeacICHUA TpOM6I/IH’d TIOCJIC SKCITOHUPOBAHUS CEHCOPOB aHB6yMI/IHOM.

BBeneHue

Ornpenenenrie 60Ie3HETBOPHBIX OMOIOTUIECKUX aT€HTOB B KPO-
BU MM (PU3UOJIOTUUECKHX KUIKOCTSIX SIBIISETCS OJHUM M3 BaXKHBIX
HaIlpaBJICHUH B COBPEMEHHOM KIIMHNUYeCKOM quarHoctuke. TennaeH-
LIMs, HATIPaBJICHHAS HAa CO3[aHNE YCTPONCTB MEPCOHAIBHOIO MO-
HUTOPUHIA COCTOSIHUS 3[JOPOBBS, NMPENIOoaraeT He0OX0IUMOCTh
UCIIOIB30BAHMS [UIsl YyBCTBUTEIbHBIX 3JIEMEHTOB THOKOTO HOCH-
tens. C Apyroi CTOPOHBI, MIPUMEHEHHE TMOKOr0 HOCUTENS Mpe/i-
roJiaraeT HeoOXOIUMOCTb UCIIOJIb30BAHUS I'MOKUX IMPOBOISIINX
MaTepUaNIOB [l CO3aHUs YyBCTBUTEIIbHOI 001acTH U paboOThI B
KadecTBe TpaHcapiocepa. B coyuae ruOkux Hocutenelr Hanboee
MEPCIEKTUBHO HCIOJIb30BAHUE PA3IUYHBIX HAHOMATEepUaJIOB, B
YaCTHOCTHM TaKMX, KaK yrieponHbie [1] wiM HeyriaepoaHble Ha-
HOTpYOKH [2] m HaHOTpoBona [3], rpaden [4] u oxcun rpadena n
€ro KOMIIO3UTHI [5], HaHOYACTHULIHI [6)].

OpHuM U3 OYpHO Pa3BHBAIOIIMXCS HANPABICHUI B CO3MaHUU
OGHOJIOTUYECKUX CEHCOPOB SIBIISICTCS MOAUDUKALIUS MOBEPXHOCTU
YIJIEPOAHBIX HAHOMATEPUAJIOB /Il UMMOOWIN3ALMN Ha HUX Ouo-
YyBCTBUTEIIBHBIX 31eMeHTOB. CeNleKTUBHOE OIpe/ieIeHUE 3a/1aHHO-
ro OMOJOTHYECKOT0 areHTa MOXKHO PEaJIM30BaTh Pa3TMIHBIMHU
METOJaMH, HO Ha CEerOfHSIIHUI JeHb Hauboliee NepCreKTUBHON
SBIIICTCA MOIMGUKALIUS TOBEPXHOCTH HAHOMATEPHUATIOB aHTHTE-
namu [7], [8], antamepamu [9], sr3umamu [10], JHK [11]u 1. 1. C
TOYKH 3PEHUS ITOBBILIEHHS CEIEKTUBHOCTU OMOJIOTHMYECKUX CEHCO-
poB, HanboJlee NHTEPECHBIM KJIACCOM YYBCTBUTEJIbHBIX Ar€HTOB
aBIsTIOTCs anrramepsl [12], [13], Tak Kak OCHOBHBIM UX CBOWCTBOM,
B 3aBUCHMOCTHU OT CTPYKTYPBI, SIBJISIETCS CIIOCOOHOCTh B3aMMO/IEH-
CTBOBATh C €MHCTBEHHBIM OMOJIOTMYECKUM aT€HTOM, 4TO B IIepc-
MEKTUBE ITO3BOJIUTh JOCTUTHYTH mouTH 100%-11 CeneKTUBHOCTH.

B paccmaTpuBaemoii paboTe mpeanokeHa MeTouKa Moandu-
Kalluu yIJIEPOAHBIX HAHOTPYOOK anTamepamu JUlsl co3aaHus Ouo-
JIOTMYECKUX CEHCOPOB, OOJIAJAIONINX CEJIEKTUBHON TyBCTBUTEIb-
HOCTBIO K TpOMOMHY. IMMOOMIM3a1Ms arTaMepoB MPOU3BOIUTCS
4yepe3 KOBAJICHTHBIH MexaHu3M. [IpoieMOHCTpUPOBaH MpenMylie-

CTBEHHBIN OTKJIUK CEHCOPOB ITPU IKCIIOHUPOBAHIY TPOMOUHOM IO
OTHOIICHUIO K aJTbOYMUHY (ITAJIOHHBINH OEJIOK).

MaTtepumanbsl n metoabl
Co3naHune OGUOCEHCOPHbIX CTPYKTYP

B xauecTBe MOATIOKKM HCHOJB30BAIN MOJUITHIEHHADTAIAT
(ITOH) Tommmuoi 125 MM («DuPont Teijiny). st co3nanus 3a-
JTAHHOTO TAaTTEePHA MPOBOISIIINX JTOPOXKEK OBUT MCIONB30BaH pa-
CTBOP YIJIEPOJHBIX HAHOTPYOOK, HAHOCUMBIH METOZOM LIEHTpUdY-
rupoBaHus (spin-coating) uepe3 macky. s mpoBeneHus orepa-
LIMH spin-coating yepe3 MacKy ObUIH pa3paboTaHbl OPUTHHAIBHAS
METOAMKA 1 JabopaTOpHAas yCTAaHOBKA COOCTBEHHON KOHCTPYKIMH.
J1s1 orpaHnyeHust 06JaCTH HAHECEHUSI HAHOTPYOOK HMCIOJIb30Ba-
JIACh MaCKa U3 MaCKUPOBOUHOTO ckoTua («Tamiyay). B Macke 6butn
npozenansl [1-o0pa3uble oTBepeTus mmpuHoit 1,5 mm. Ipoueny-
pa HaHeceHHs HaHOTPYOOK BKIIoYasia B ceOsl OCa)kJIeHUE PacTBO-
pa ¢ TOMONIBI0O MUKpPOJ03aTOpa (00BEM B KaXkJ10€ OTBEPCTHE —
6 MKJI) UTEPATUBHO, 6 LIUKIIOB C OT)KUT'OM MEXly HAHECCHUSMH,
npu temrneparype 110 °C B Teuenue 10 MuH.

s cozmanus mpoBoasiux obnacreit ncronpzosanu 0,5 Mr/mit
pacTBOp KapOOKCHJIMPOBAHHBIX yIJIEPOJHBIX HAHOTPYOOK
(«Sigma-Aldrich») B tumernnaneramune (IMA). cioiap3oBanuch
KapOOKCHIIMPOBAaHHBIEC yIIIepOoIHble HAHOTPYOKH 1...3 % at. kap-
OGOKCHJIBHBIX TPYII ¢ AuaMeTpoM Tpyook 0,5...1,5 Hwm.

IMocne coznanus npoBosIIeit 001acTH Ha MOIOKKY ITOMeNIa-
I BTOPYIO MacKy, 00eCIeqnBaroIyo (popMupoBaHUE 30JI0THIX
KOHTakTOB. KoHTakThl TonmuHoi 150 HM HaHOCWIM METOAOM
MAarHeTpOHHOTO HATIBUICHHUS.

[Tocte HaHeceHUs 30I0THIX KOHTAKTOB MACKH YAAJISITN U MIPO-
M3BOAMIIM MTOKPBITUE JIMIIEBOH CTOPOHBI 3arOTOBKH 3ALIUTHOM I10-
JIUMEPHOH IJIEHKO# cOo chOPMUPOBAHHBIM B HEH OTBEPCTHEM IS
9KCIIOHUPOBAHUS AUAMETPOM 2 MM.

TpexMepHas MOJeNb MOJYYEHHOro ceHcopa u dororpadus
peabHOro MPOTOTUIIA NTOKA3aHbl Ha puc. 1.

© Uzpatens: COO «Mexnynapoagnoe HTO npubopoctpoutelieit 1 METPOIOTOBY.
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Puc. 1. TpexmepHasa Mmogenb 6GuoceHcopa (a) u ¢otorpadus
peasibHO BMOCEHCOPHON CTPYKTYPLI (6)

OCHOBHOH omepainueil co3gaHus OUOIOTUYECKOTO CeHCopa,
onpeeNsIoeil ero GyHKIMOHAIBHOCTD, SIBIISETCS UMMOOUIN3a-
M anTamMepa Ha MOBEPXHOCTh TPAHCIAbIOCEpPA; B KAueCTBE
MTOCIIC/THETO B paCCMaTpUBaeMOil paboTe HCIOIb30BAH YIIIEPO/I-
Hble HAHOTPYOKU (puc. 26). UmmoOunIn3anus antamMepoB Ha
CTPYKTYPbI IPOU3BOIMIACH 110 MOAU(PHUIINPOBAHHON METOIMKE C
npumenenneM EDC u NHS. /Ins1 o6ecnieueHunst BO3SMOKHOCTH MHO-
ropazoBOr0 HCIOJIb30BAHMS CEHCOpa TPeOOBAaNIOCh NMPUMEHUTH
KOBAJIGHTHYI0 UMMOOMIu3anuo. 1 IMMOOUIM3ALIMN anTaMe-
poB 6b11 Bcrtonk3oBaH pactBop antamepa (TBA 5°) ¢ EDC [14],
[15] 6e3 ncnonw3oBanus NHS. Konuenrtpamus EDC cocraBuia
5 MMmouh, TpoMOUHOBOTO anramepa — 0,5 Mmons. OO0beM Karm
pacTBOpa, HAHOCUMOTO B OKHO 3KCIIOHUPOBAHUS, COCTABIISLI
2 mki. ITocrie HaHeceHHs] pacTBOpa C anTaMepaMu CEHCOPHBIE
CTPYKTYPbI OCTABIISLTH BO BJIAXHOMH KaMepe Ha 24 4. OleHKa KOH-
LeHTpauuu GyHKIHOHAIBHBIX TPYIIT HA TOBEPXHOCTH HAHOTPYO-
KM IOKa3aja, YTO IpU KOHUEHTPALUU allTaMepa B pacTBOpE
0,5 mMoxp oH Oyzmer B n30bITKe B 10 pa3 mo cpaBHenuto ¢ EDC-
AKTUBUPOBAHHBIMU TpynmnaMu. Tomnorpadus molyyeHHOH IUIeH-
KM YIJIEPOAHBIX HAHOTPYOOK ¢ UMMOOMIM30BaHHBIMU aIlTaMepa-
MU TIpeACTaBJIeHa Ha puc. 2a.

HecMoTpst Ha TO YTO B OONBIIMHCTBE PabOT 11 UMMOOWIIN3a-
LMK anTaMepoB ucnolib3yercs Gochatusiii 6ydep [16], [17], B pac-
cMaTpHBaeMoil paboTe MCIOIB30BANIACh JCMOHU30BAHHAS BOJIA,
TaK KaK MEepBbIe IKCIIEPUMEHTBI TOKa3aIl HepaboTOoCIOCOOHOCTh
CEHCOPHBIX CTPYKTYp MpU UMMoOmu3anuu u3 ¢pocdatHoro oyde-
pa, MPEANONIOKUTEFHO U3-32 00pA30BaHUS COJICH.

ITocne 3aBepieHUs COOPKU CEHCOPHBIX CTPYKTYp X coOMpa-
JIM B CHELUHMAIBHYIO EMKOCTb JUIsl TPAHCIIOPTUPOBKU.

UN3mepeHne OTKIMKA CEHCOPHbIX CTPYKTYP

W3mMepeHus mpoBOIMIKCH CIIEAYIONIMM 0Opa3oM: MPOU3BOIHU-
JIOCh TIOAKITIOUECHUE CEHCOPOB K KaHAIaM U3MEPUTEJIS, BKITIOUCHHE
usMmepurenbHoro npubopa UIIC-16 (BAO «3KCUC»), 3amyck
MPOrpaMMbl YIPABJICHUS, BBOJ WJIM KOHTPOJb HAIPSOKEHUS HA
pabouem cioe. MIsMepeHus COMMPOTUBIIEHUS CTPYKTYP ITPOBOIUITUCH
JIO U TIOCJIe HAHECCHMS anTaMepa C IEeNbI0 KOHTPOJIS MPOXOKIe-
HUS peaKIu.

IMepen HayamOM U3MEpPEHUI C CEHCOPOB CHMMAJIM CHTHAII I10-
KOSl B T€UeHHWE MUHUMYM 10 MUH C IeNIbIO TTOHATD, CTAOUIU3UPO-
BaJIKCH JIU XaPaKTEPUCTUKH CEHCOPOB. [lajiee Ha MOMITIOKKY B OKHO
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9KCIIOHUPOBAHUS HAHOCUIIM Karutio GocdatHoro Oydepa nnm auc-
TWUTUPOBAHHOM BoAbl 0O0beMOM 5 MKII. [locne HaHeceHMsI Karuiu
6ydepa/DI-Boabl CEHCOPHI BBIICPKUBAINCH B TEUCHHE HE MEHEe
5 MUH Taxke 15 CTaOMIM3aIuy CONpoTHBIeHNs. Jlanee Ha CTPYK-
Typbl HaHOCWIM Karwtio 0,5 MK pacTBopa TpoMOUHa/anb0yMuHa
B DI-Bome. Bcero mpoBoanin 4 HaHECEHHUS C MOBBIIICHUEM KOH-
neHTpauu Tpombuna/ansbymuna (1, 5, 10, 20 Mxmois). B Heko-
TOPBIX CITy4asix MPOBOIUIIMCH JIOMOJIHUTEIIbHBIC HAaHECEHUs OOJTb-
moit kamtu 6ydepa/DI-Boabl ¢ 1enpio HabOpa CTATUCTHKH.

Ha puc. 3 n 4 nmpencraBieH OTHOCHUTENBHBIN OTKINK CEHCOP-
HBIX CTPYKTYpP Ha TPOMOUH U aJIbOYMUH IIPHU Pa3TUYHBIX KOHICHT-
parusax 3TuX OETKOB B IEMOHW30BAHHOU BOJE.

W3 puc. 3 MOXHO YBUJIETh, YTO OTKJIMK HA TPOMOWH CHIIbHEE,
4yeM Ha aab0yMuH, mpuMepHo B 1,6 pa3a. [Ipu 3TOM BaKHO OTMe-
TUTh, YTO MIPU IKCIIOHUPOBAHUU TPOMOMHOM HaOJIIOIACTCS CyIlie-
CTBEHHO 00JIee pe3KUil POCT, UTO MO3BOJISIET MPEANOJIOKUTH B 3TOM
3¢ ekt paboThl anTaMepoB, TaK KaK COIIACHO TEOPUU UMEHHO
OHH JOJDKHBI CEJIEKTUBHO BCTYIIATh BO B3aMMOJIEWCTBUE C TPOM-
6uHoM. C Ipyroii CTOpOHBI, HAJIMYKME CHTHANIA OT albOyMHHA I'O-
BOPUT O HAIMYUH B CHCTEME HeCHelU(pUIECKUX B3aUMOCHCTBUH.
MOKHO MPEnoIOKUTh, UTO HecTelrdruIeckoe B3aNMOICHCTBHE
MPOUCXOAUT 3a CUET AOCTATOYHO IUIOTHON CETKU HAHOTPYOOK
(puc. 1), B mopax MexJy KOTOPBIMHU BIIOJIHE MOTYT MOMEINAThCS
OJIMHOYHBIC MOJIEKYJIbI anbOymMuHa. Taxke B MONb3y Hecrenudu-
YEeCKOTO XapaKTepa B3aMMOAEHCTBUS TOBOPHUT CKOPOCTh PEAKIIHH,
KOTOpas B clIy4ae ¢ aIbOYMHUHOM MPUMEPHO B 2 pa3a MeHbIIe. XOTs
MOJIEKYJIsIpHas Macca TpoMOuHa (36 x/la) mouTtu B 2 pa3a oTianya-
eTCs OT MOJIEKYJISIpHOM Macchl anpbOymuHa (65...70 x/a), pazmep
HX MOJIEKYJI COTIOCTABHM U, COTJIACHO OIIEHKaM, COCTaBJIsIeT OT 1,7
[18] mo 3.5 am mns aneOymuHa [19] m no 4 uM st TpomOuHa [20],
MMO3BOJISISI YTBEP)KAATh, YTO OHU C TIOYTH PABHOU BEPOSITHOCTHIO
MOTJIM OBI IPOSIBIATHh Heclenn(pUUecKuii XxapakTep B3anMOIei-
CTBHSI C CEHCOPOM, OJIHAKO JAHHBIE OTKIIHKA FOBOPST 00 obOpat-
HOM.

IIpu sToM crienmupUIHOCTh B3aMMOJCHCTBUS MOXHO OIICHUTH
KaK MHTErPaJIbHBIN ITapaMeTp BEIUIMHBI OTKINKA CEHCOpaA U CKO-
POCTH peaxiuy Mocje BBeleHHus aHainuTa. [1o 3TuM mapaMeTrpam
CEHCOP JEMOHCTPUPYET BBHICOKYIO UyBCTBUTEIHHOCTh K TPOMOUHY
10 CPABHEHHUIO C aJIbOYMUHOM.

U3 puc. 4 MOKHO OLICHUTH BEJTMUUHY M CKOPOCTh M3MEHCHUS
OTKJIMKA Ha pa3IMYHble KOHIIEHTpauu TpoMOuHa. Tak, MOXKHO
OTMETHUTD, YTO YK€ MPHU KOHIICHTPAIIUX TpoMOUHA B 5...10 MKMOITH
CCHCOP B II€JIOM BXOJWT B HACBIIIEHHE, TOTA KaK MMPU MEHbBIIEH
koHIeHTpauu (1 MKMOJIb) pa3HHUIla B OTKJIMKE XOPOIIO 3aMeT-
Ha. Ilpu MOBBINIEHUH KOHIIEHTPAIMA TPOMOUWHA B pacTBOpPE 10
20 MKMOJIb MPOUCXOIUT CHIDKEHNE OTKIJIMKA, YTO, 10 BCEH BUIM-
MOCTH, CBSI3aHO C HACBIIIIEHUEM CTPYKTYPBI K OTCYTCTBUEM CBOOOI-
HBIX alTaMepoB JIJIs B3aUMOACHCTBUS ¢ TpoMOUHOM. KocBeHHO 00
3TOM MOJXKET TaK)e FTOBOPUTh YMEHBIIIEHHE CKOPOCTH OTKIIHKA (60-
JIee MOJIOTHH TrpaduK): MoJeKyIaM TpoMOuHa Tpebyercs Oolibliiee
BpeMsl, 4TOOBI TPOB3aMMOIeHCTBOBATh ¢ antamepamu. C npy-
ol CTOPOHBI, MOYKHO OTMETHUTD, YTO CKOPOCTh OTKJIMKA Ha KOH-
LIEHTpaluuio | MKMOJIb IPUMEPHO COOTBETCTBYET TaKOBOU st

Puc. 2. CTpykTypa CEHCOPHOro C/IOSi Ha OCHOBE YrNepOAHbIX HAHOTPYOOK:
a) ACM-un3obpaxeHne nosepxHocTy M3H, NokpbITol cnoem yrnepofHbix HaHOTPY6oK TonwmHoi 10 HM;
6) cxema umMmMobMAM3aLMn anTaMmepoB Ha MOBEPXHOCTU GYHKUMOHANIM3MPOBAHHbIX YrNepoaHbIX HAHOTPYOOK
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20 MKMOJIb, OJIHAKO B JTAHHOM Clly4ae, BEPOSITHO, KOHIIEHTPALIHS
6esKa HACTOJIBKO Malia, uTo TpebyeTcst OnpeaesieHHOe BpeMsl, UTo-
OBI OEJIOK TOCTUT anTaMepoB.

3akJiloyeHue

Pa3paborana MeTonMKa KOBaJCHTHONH MMMOOWIM3AINK arTa-
MEpPOB Ha MOBEPXHOCTH YIIIEPOTHBIX HAHOTPYOOK, obecreunBaio-
asi OTCYTCTBHE BIIUSHUS HA pabOTOCIIOCOOHOCTh CEHCOpa COJIeH,
obpa3syromuxcsl MpU UCMOIb30BaHUN OydepHbIX pacTBopoB. Ha
OCHOBE JAHHON METOIUKH pa3paboTaHa KOHCTPYKLIHS OWoIoTru-
YEeCKOTr'0 CEHCOpa Ha THOKOM MOJTOKKE 1 CPOPMUPOBAHBI UyBCTBU-
TETbHBIE K TPOMOHMHY CEHCOpPHBIE CTPYKTYphI. [lomydeHsl nanHbIe
T10 YyBCTBUTEIHHOCTH CEHCOPA: BEPXHUH ITpeiell 0OHAPYKNBAEMBIX
KOHIIEHTpAIUi MPU MHOTOKPATHBIX U3MEPEHUSIX COCTABISCT
15 MKMOJIB, OH OOYCIIOBIIEH HACHIIIEHNEM aNTaMEPOB TapPTETHBI-
Mu Oenkamu. [IpomeMoHCTpUpOBaHa CETEKTHBHOCTh CEHCOpPA K
TPOMOHHY, CUTHAJI OT KOTOPOTO OTJINYAETCS] OT CHUTHAJIA OT aJlb-
oymmuHa B 1,6 pa3a, a CKOpOCTh peakinu — B 2 pa3a. Bpems oTkiu-
Ka COCTaBIIsIeT MeHee 1 MUH.

Takxum o6pa3oM, pa3paboTaHbI MOAXOIbI K CO3MAHUI0 HOBOTO
MTOKOJIEHNST OMOJIOTMYECKUX CEHCOPOB, KOTOPBIE 3a CUET THOKOCTH
BO3MOXHO MHTETPUPOBATH B PA3INIHBIE HOCHUMBIE CHCTEMBI MO-
HUTOPHHTA, B YACTHOCTH B «YMHYIO» OJEKIY.

Hccneoosanue evinonneno 3a cuem zpanma Poccuiickozo nayu-
Hozo ¢honoa (npoexm Ne 14-19-01308) u zpanma Ilpezudenma Poc-
cuiickoii Dedepauuu Ne MK-9471.2016.8.
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C.B. ®ponos, A.1O. lNotnos, C.B. CuHaees

Bbl60p Modernn noToKkoHanpasndwLwero CteHTa Ha oOCHoBe UCnoJfib3oBaHuA KorepeHTHoﬁ
ONTUYECKOW Tomorpa(bvm n MmatematTnyeckoro mogenuvpoBaHmnda remoamHamMmukun

AHHOTAUHA

IIpeacraBnen MeToxa MOBbBIIEHUS 3GGEKTUBHOCTH ONEpALIMi [0 YCTAHOBKE MOTOKOHAIIPABIISIIOIIUX CTEHTOB B LiepeOpalibHbIe ap-
TEPUU C aHEBPU3MOW Ha OCHOBE COBMECTHOTI'O HMCIOJIb30BAHUS MATEMAaTHUECKOTO MOJECIUPOBAHUS T'€MOJUHAMUKM U KOMIIPECCHOH-
HOH snactorpaduu. PazpaboTaHbl 1 IPOTECTUPOBAHBI MOJAXOAb! K onpeaeneHuio Monyins FOura u xosdounuenra Ilyaccona mis
(aHTOMA CTEHKM LiepeOpanbHON apTepUX HA OCHOBE JAHHBIX 9HIOCKOIMYECKOM ONTHYECKOI KorepeHTHOl ToMorpaduu. Paborocno-
COOHOCTbD NPEITIOKEHHOI'0 METO/la NMPOBEpeHa Ha MOJIENIM AHEBPU3Mbl BHYTPEHHEH COHHOM apTepuy C UCIIOJIb30BAHUEM MATEeMaTH-
YEeCKOW MOJENU reMOJUHAMHUKH, YUUTBhIBAIOLIEH MEXaHMYEeCKHe CBOWCTBA CTEHKHU liepeOpajbHOM apTepuu.

BeepgeHune

Bp16op Mozaenn MOTOKOHAIMPABIISIONIETO CTEHTA IPHU JICIEHUN
aHEBPU3M T'OJIOBHOTO MO3r'a IIPEACTaBIsAeT cOO0I HETPUBHAIIBHYIO
3a/1a9y U3-3a CII0KHOCTH IMIPOTHO3UPOBAHUS N3MEHEHHH KPOBOTO-
Ka B OpaKeHHOU LepeOpaTbHONW apTepuy, BEI3BAHHBIX KOHQHTY-
pauueii crenra [1]. st pemeHust 3Toit mpoOIeMbl MePCIIeK TUBHBIM
ABJISIETCS] MCIOJIb30BAHUE METOJ0B MAaTEMAaTUYECKOTO MOIEIHPO-
BaHMUS TEMOAMHAMUKY, MO3BOJISIONINX PEIBAPUTEIHHO OLEHUTH
B XOZle TUTAHUPOBAHMS SHIOBACKYJISPHON ONepaliii BO3MOXKHBIC

reMOIMHAMHMYECKUE U3MEHEHMS JJISl IOCTYITHOTO Habopa CTEHTOB
U OTPEIETUTh MOAXOMSIIY0 Moaemb [2]. OgHako B OOJBITHHCTBE
pabot no oieHke 3P PEeKTUBHOCTH MOTOKOHATIPABIISIONNX CTCH-
TOB MEXaHUYECKHE CBOMCTBA CTEHKU LiepeOpasbHOro cocyaa He
yuuThiBatorcs [3] (T. €. CTeHKa MOJENUPYETCS KECTKON), YTO MO-
JKET CYIIECTBEHHO MOBIIUATH HA PACUET TeMOAMHAMITUECKHUX Iapa-
MeTpOB B aHeBpu3Me [4]. JI71s1 MOBBILIEHUS] TOYHOCTH MOZAEIHPOBa-
HUS TeMOJUHAMUKHA HEOOXOINMBI aKTyaIbHBIE CBEACHUS O BEIIH-
yuHe Moxyns FOura m xoadduumenta Ilyaccona mis creHku 1ie-
peOpalibHOI apTepur, KOTOPbIE MOT'YT OBITh OIPEAENEHBI i Vivo C
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