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AHHOTAIIHA

Omnucan H’dquO-O6p’d3OBaTCHBHBII7I KOMIIJICKC Ka(be]:[pm 6I/IOM€[II/IL[I/IHCKI/IX CHUCTEM HaI_[I/IOHaHBHOFO HCCIICAOBATEIIBCKOT'O YHUBEPCU-
Teta «<MUDT». l_[pCL[CT’dBHCHbI OCHOBHBIC JOCTHXXCHHUA KaCI)CZ[pI)I B o0OytacTu pa3pa60TKH COBPEMCHHBIX 3JICKTPOHHBIX 6I/IOMGIII/IL[I/IHCKI/IX

CHCTEM.

Kadenpa 6momenunmackux cuctem (BMC) HanmmonampHOTO
nccuenoBaTenbekoro yuusepeutera « MU T» cozmana B 1999 roxy
Ha 6aze kadenppl TEOPETUUECKON U IKCIEPUMEHTANIbHON (pu3nkH,
rae B 1993 roxy nepsble 25 cTyAeHTOB HaYay oOydeHHe IO Crie-
nmanbHocTH «BroTexHnyeckne M MEOWIIMHCKHAE ammapaThl U CHC-
TeMbD». B HacTosee Bpems kadenpa repennia Ha JByXypOBHEBYIO
MMOATOTOBKY CTYAEHTOB: OaxanaBpuart (4 roaa) 1o MHALMATUBHO-
My npodmto «broMennunHCKas 97IEKTPOHNKA» W MarucTparypa
(2 roga) mo nmporpamme «bHOMeIULIMHCKAS 3JIEKTPOHHASI TEXHU-
Kay.
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Puc. 1. MexancumnnuHapHas obpasoBaTefibHasa nporpaMmma
kadenpsl BMC HaumoHanbHOro nccnenoBarenbCckoro
yHusepcuteta «<MUIT»

C camoro Hayana oOpa3oBaTenbHas Iporpamma Kadeapsl Oblia
OpTraHM30BaHa B BHJE MEKANCHUIUITMHAPHON CHCTeMBI (puc. 1) ec-
TECTBEHHBIX U MH)KEHEPHBIX HAYK C TECHBIM B3aNMOJIEHCTBHEM 00-
pa30BaTENIbHOTO U HAYYHOTO Mpoliecca MPU CaMOM aKTHBHOM yya-
CTHU CTYAEHTOB, MPOQECcCOPCKOTO-TIPENOAABATEIHLCKOTO U HAYY-

HO-HUCCTIeNoBaTeNbCKOro nepcoHana [1]-[3]. OcHoBHas 11enb 00pa-

30BaTENIbHOM MpOorpamMMbl KaeIpbl — 3TO Pa3BUTHE U CAMOPA3BU-

THE LEIOCTHOU JIMYHOCTH UCCIIe0BaTelNsI-pa3paboTunKa, FTOTOBO-

ro K y4aCTHIO BO BCEX CTaIHsIX Ipoliecca pa3pabOTKH COBPEMEH-

HBIX JICKTPOHHBIX, KOMITBIOTEPHBIX U MHPOPMALIMOHHBIX OroMe-

IUIMHCKUX CHCTEM — OT KOHIIENIHUHM 4Yepe3 MPOeKTUPOBAHUE,

MPOTOTUIUPOBAHNE, UCIIBITAHUS U CEPTUPHUKAIINIO K TOCTAHOBKE

Ha CEepHitHOE MPOU3BOJACTBO. [IPUHIUITBI TAKOTO MEKIUCIUILIN-

HapHOTO HAay4YHO-00pPa30BaTEIbHOrO KOMIUIEKCA BO MHOTOM CXO-

KU C TIPUHIAIIAMH, 3aKJIaIbIBAEMBIMA B COBPEMEHHOE MHXKEHEP-

Hoe o6pa3oBanue ununuatupoit CDIO (Conceive — Design —

— Implement — Operate) [4], pa3BuBaeMoii MaccauyceTCKUM Tex-

HOJIOTUYECKUM HHCTHTYTOM.

Hayunsie nccnemoBanus kadeapsl HHTETPUPOBAHBI 10 MIECTH

OCHOBHBIM HaIPaBJICHUSIM:

1) anexmpuueckas de@pubpunisyus — MOJIETUPOBAHUE HAPYKHOMN
3NIEKTPUUECKON TepuOpUIIaInm, pa3paboTka HOBBIX aeduod-
PWUIATOPOB, B TOM YHUCIIE ABTOMAaTH4YeCKUX (puc. 2);

2) annapam 8cnOMO2AMenbHO20 KPOBOoOpaUjeHUss — MOJICITNPOBa-
HUE MPOIIECCOB IBIKEHUS KPOBH Yepe3 UCKYCCTBEHHBIN HACOC,
pa3paboTKa MepBOro POCCHICKOTO ammapaTta BCIIOMOTATeNb-
HOTO KpoBoobOparenus (puc. 3);

3) obuomeduyuncKue HaHOMexXHOIOSUU — VUCCIEIOBAHNE ONOCOBMe-
CTUMBIX HAHOMATEPUAIIOB;

4) ouopeaxmopvl u 2eMOOUATU3HbIE ANNAPaMsl — MOACITUPOBAHNE
MPOLIECCOB FEMOIUATN3a 1 TeMOBIIBTPALINHU, Pa3paboTKa HO-
BBIX OMOPEaKTOPOB M CHCTEM HCKYCCTBEHHOU OUMCTKU KPOBH;

5) buomeduyuncxas onmuxa — GOTOMETPUUECKHE U CIIEKTPO-
(boToMeTpHrUecKHEe METOAbl MCCIETOBAHUS OUOIOTHUYECKUX
00BEKTOB (B TOM YHUCJIe TPAHCMUCCHOHHASI ONTHYECKas TO-
MoTpadus pacCCHBAIOIINX CPE);

6) OuoOMeOUYUHCKUE KOMNbIOMEPHDIE MEXHOI02UU — KOMITBIOTEpHAS
006paboTka GMOMEIUIIMHCKUX CUTHAJIOB U NU300paXKeHUl, KOM-
MBIOTEPHOE MOJCIUPOBAHKE (B TOM UHCIIE C HCIOJIb30BAHUEM
MapajulebHBIX BBIYUCICHUI), aBTOMATU3NPOBAHHOE MPOCKTH-
poBaHHE OMOMEIMIIMHCKUX, JJIEKTPOHHBIX U ONTUYECKUX CHC-
TeM.

© Uzpatens: COO «Mexaynapogaoe HTO npubopoctpouteneit 1 METPOIOTOBY.
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Puc. 2. BHewHwit Bug aBToMatuyeckoro aedubpunnaropa
«imPulse PRO»

a) 6)

Puc. 3. BHewHwnin B1A, annaparta BCroMoraTesibHOro kposoobpatue-
HUS, 3aKPEMNIEHHOrO HAa aHaTOMWYEeCKOM MyJisxke (a),
1 ero BHeLWHWX YacTen (6noka ynpaeieHusi, OCHOBHOIo
1 3anacHoro akkymynsitopos) (6)

Pesyneratet HUOKP kadenpsr BMC perynsipHo myOJIUKYIOT-
csl B BENyIIMX HAYUHBIX KYpHaJaX, B Y4CTHOCTH, paboTam kaden-
PBI MTOCBSIIEHBI CIELHATIEHBIC BBITYCKH KYpHAIIOB «bromeauinH-
CKHE TEXHOJIOTUU U paauodnektponuka» (2001, Ne 12) u «Menu-
muHCKas TexHukay (2004, Ne 3; 2007, Ne 1; 2010, Ne 6).

AoctuxeHus kadeppbl B 06/1aCTU 31€KTPUHECKOMN
aedudpunnaumumn

Pa6oThI 10 CO31aHUIO HAPYKHBIX IeHUOPUILIATOPOB ¢ hopMOit
nerOpUIIINPYIOIEro UMITyJIbCa, HE 3aBHUCAIIEH OT CONPOTHUBIIE-
HUS TPYIHOM KJIETKU, ObUTH HayaThl Ha Kadenpe B 1994 rogy. C
caMoTO Hayaa IeIblo paboT OblIa pean3aliis 3apeKOMEHI0BAB-
miero ce0si B KIIMHUYECKOW MPaKTUKE OUITOJIIPHOTO KBa3HCHHYCO-
npanpHOTO MMIynbca ['ypBuua-BennHa B anmapaTe ¢ MajgbIMu
Maccoi U rabapuTamu.

IIpu 3tom, X0Ts BozaelcTBHe NepUOPUIITUPYIOUIErO UMITYJIb-
ca Ha Cep/le NCCIeI0BAHO HEOCTATOYHO, U3 IKCIIEPUMEHTAIIBHBIX
HCCIIEOBAHUI M3BECTHO, UYTO OT (pOpMBI AedubdpIILTHPYIOIIEro
HMITYJIbCa 3aBUCUT IOPOToBasi 3HEprus AepuOPHLUIALUU. Y MEHb-
LIeHre HeoOXOoauMOit T AeHOPHILISILIAN 3HEPTHHA UMITYJIbCa, B
CBOIO OYepedb, IPUBOANUT K YMEHBIICHUIO TIOBPEXACHUS TKaHEH
OpraHM3Ma U YMEHbIICHUIO MaccorabapuTHBIX oka3aTenel neduo-
pwuisitopa. B aToMm HanpaieHun Ha kadeape ObUT IPOBEICH P
TEOPETUYECKHUX M IKCIIEPUMEHTAIBHBIX HccenoBanuid. s mpo-
croii RC-monenn meMOpaHbl KileTku Muokapaa (mogenu biapa)
ObIT pa3paboTaH METOA XapaKTepUCTHUECKUX dHepruit [5], ¢ mo-
MOIIBI0 KOTOPOTO CpaBHUBAJIACH 3HepreTuieckas 3hGeKTUBHOCTD
MOHOMOJISIPHBIX e(GUOPUILTHPYIOLIMX UMITYJIBCOB Pa3IMYHOMN Gop-
MbI. C HICITONIB30BAaHUEM 3TOTO MeTofa Oblila IToKazaHa Ooliee BBI-
cokasi 3p(heKTHBHOCTH TPEYTOJIBHOTO HAPACTAIOIIETO UMITYJIBCA T10
CPaBHEHMIO C TPEYrOJIbHBIM CIIAJalOINM, U3BECTHASI U3 3KCIEPH-
MEHTAJIbHBIX HMcclenoBaHuil. bpura Takke BBIABHHYTA THIIOTE3a

penonsSpu3anuy sl OUIOISPHBIX 1ePUOPIIITNPYIONINX UMITYIIb-
COB, COTJIACHO KOTOPOW JUIMTENIbHAS Iay3a Mexay dasamu ouro-
JIIPHOTO 1ehuOPHUIUTUPYIOIIEro UMITYJIbCa JOJDKHA TPUBOAUTD K
YMEHBIICHUIO BEIMYMHBI TOPOTOBOi SHepruu nepudbpunisaimu [6].
C nmpUMeHEeHHEM METO/1a XapaKTEePUCTUYECKOH SHEPruu ObUIO HC-
CIIEIOBAHO BO3JICHCTBUE MOJYJIMPOBAHHOTO Je(uOpHULIHpYIOLie-
r0 UMITYJIbCa HAa MEeMOpPaHbl MUOIIMTOB. B pe3yibTaTe OBl c/enan
BBIBOJI, YTO XapaKTEPUCTHUECKAs] IHEPIHsl MOAYJIMPOBAHHBIX Jie-
(DUOPUITHPYIOINX UMITYJIbCOB BCEria OOJIBIIE XapaKTEPUCTHYEC-
KO 9HEPIMU UX HEMOJYJIMPOBAHHBIX YKBUBAJIEHTOB.

OpHako cienyeT oTMeTUTh, uTo RC-mozens biapa siBisercs
OUeHb I'pyOBIM MPUOIMKEHUEM UIT MEMOpPAHBI KIIETKH MHOIIUTA.
ITosToMy B HacToOSsIIIIEE BPEMsI ICCITETOBAHNS BO3IEUCTBIS 1eprOprI-
JUPYIOLIUX UMITYJIbCOB MTPOJODKAIOTCS Ha MPUOIMKEHHOH K Jei-
CTBHUTEJIBHOCTH MoOjienu MeMOpaHbl muonuta Luo-Rudy. ITepbie
pe3yIbTaThl MMOKA3aJH, YTO C MOBBIIICHUEM TPAHCMEMOPAHHOTO
MTOTEHIMaJIa OTHOCUTEIbHO 3HAYEHUS ITOTEHLUAA TOKOS yIemb-
HOE COMPOTHUBIICHHE, Y/IeIbHAs EMKOCTh U COOTBETCTBEHHO ITOCTO-
sIHHAsT BpeMEHM MeMOpaHbI KIIETKH MHOKapaa Bo3pactaroT. [Ipu
CPaBHEHHHU C JPYTUMH MOJEISIMU YCTAHOBIICHO, YTO MOAENb Beii-
ca-Jlamka HarboJiee TOYHO OTKCHIBACT PEAKIUIO JAHHONH MOICIH
Ha BO3JCHCTBUE MPSAMOYTOIBHBIX ASHUOPUITUPYIOIINX UMITYITh-
coB Toka [7].

Hapsiny ¢ TeopeTHuecKMMHU UCCIIEIOBAHUSMHU OBUT BBITIOJTHEH
PST SKCTIEPUMEHTAIBHBIX HCCISTOBAHUN HA KMBOTHBIX. BakHBIM
JUTSE OOBSICHEHUS TIPEUMYIIECTB OUITONIIPHOTO KBa3UCHHYCOUAAIb-
HOTO MMITYJIbCA ¥ APYTHX UMITYJIBCOB C MOJIOTUM (PpOHTOM SIBIISI-
€TCSl YCTAHOBJICHHE 3aKOHOMEPHOCTH CHUKEHUSI COMPOTUBIICHUS
TPYAHOU KJIETKH B Hauaje nepudbpuumpyromero paspsaa [8]. Tak-
e B IKCIEPUMEHTAX OBIJIO BBIMOJHEHO CPABHEHHE MOPOTOBOM
SHEPTUH OUIOJISIPHOTO KBa3UCHHYCOUAATBHOTO TehUOpriLIipyro-
mero umnyiabsca ['ypBuua-BeHrnHa ¢ moporoBoii sHeprueit 6urmo-
JIIPHBIX 1eUOPUILTHPYIONINX UMITYTHCOB 3aPYOKHBIX 1eprOpII-
JATOPOB. B pe3ynbrare 3TUX MCCIAEIOBAHUN OBLIO TOATBEPIKIACHO
IIPEenMyIEecTBO umItyibca ['ypBuya-BeHuHa Hax IpyruMu U3BECT-
HBIMHU OUITOJIIPHBIMHE JIepuOpritupyommMu umiyascamu [9], [10].

B 2008 ronmy Ha caiite kadenpsl ObUT OTKPBIT KAPXUB HUCTO-
puu aedpudbpmwuisiuun B CCCP, Poccun u Ykpaunne» (http://
bms.miet.ru/russdefihist/), koTopslii B HacTosIIEe BpeMs COLEP-
KUT O6osiee 950 enmHUIT XpaHECHHUS.

PaspaboTka annapaTta BCromMoraTesibHOro
KpPOBOOOpAaLLEeHUs U YPECKOXHbIX 6ecrnpoBoaHbIX
cuUcTeM nepepaym 3Heprum

AJTbTEpHATUBOM TPAHCIUIAHTAIIMU CEPALa U CYIIECTBEHHBIM
[IarOM B Pa3BUTHUU BBICOKOTEXHOJIOTUYHOU MEIUIIMHCKON MOMO-
I SIBJISIETCS] UCIIOJIB30BaHUE HOCUMOTO arapaTa BCIOMOTraTellb-
HOTO KpOBOOOpAIIEHHS JIEBOTO JKEIyJOUKa Cep/la YeloBeKa Ha
OCHOBE UMILUIAHTHPYEMOT'O0 HACOCA C HOCUMBIM OJIOKOM 3JIEKTPH-
YECKOT'O YIPAaBJICHUS U aBTOHOMHOTO YHEPrONMUTAHUS (AKKyMYJIs-
TopHble GaTapen). Takue anmapaThl MO3BOJSIOT MAIIMEHTY BECTH
AKTHBHBIM 00pa3 )KU3HU BHE KIIMHUKH.

Ha xadenpe 6su1a BeimonHena OKP «Pa3paboTka TeXHOJIOT it
CO3/IaHUS UMIUTAHTUPYEMOT'0 HACOCAa KPOBHU M BBIMYCK OIBITHBIX
00pa3lioB HOCUMOTO aIapaTa BCIOMOTATEILHOTO KpOBOOOpaIle-
HUS JIEBOTO Xelynouka cepaua yeaoseka» (2009-2011 rr.). B xone
OKP 0511 pa3zpaboTaH HOCUMBII almapaT BCIIOMOTaTETbHOTO KPO-
BoOOpaleHus JIEBOTO elyaouka cepaua demoBeka (ABK-H),
MpeTHAa3HAYCHHBIN JJI 3aMEeHbl TPAHCIOPTHOW (DYHKIIUU JIEBOTO
KETyIouKa cepaua y OOJNBHBIX C TSOKETBIMU (DOPMaMHU CepIIeUHOM
HEIOCTATOYHOCTH. AMIAapaT HaiaeT MUPOKoe MPHUMEHEHHE B Me-
JMUIUHCKUX IIEHTPaxX U OTIEJICHUSIX KJIMHUK U OOJIBHMUIIL, CIIeIIUATH-
3UPYIOIINXCS Ha KAaPIUOXUPYPIUH, TPAHCIUIAHTOIOTHU U KAp/NO-
peannmaruu [11], [12].

Pa3paboTaHbl TEXHOJIOTUH CO3IaHUS UMILTAHTHPYEMOTO Hacoca
KpPOBH, ¥ HA UX OCHOBE BBINYIIEHBI OMBITHBIE 00pa3lbl HOCHMOTO
arnmapaTa BCIIOMOTaTeIbHOT'O KPOBOOOPAIIIEHHUS JICBOTO KEITyJ0Y-
Ka cepala 4YeJoBeKa C HOCHMBIM OJIOKOM 3JIEKTPUYECKOrO yIpaB-
nenus u 3Hepronutanus [13]-[17]. IIpoBeneHbI 3KCIIEpUMEHTAITb-
HBIC UCTIBITAHMS Ha OMOJIOTUYECKUX MOJIEISX — KMBOTHBIX CEJIbC-
KOXO3SHCTBEHHOI'0 Ha3HAYEHUS (MOJIOJHSIK MY>KCKOTO 0JIa KpYI-
HOTO POraToOro CKOTa).
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[Tosy4eHO perucTpalmoHHOE CBUIECTEIBCTBO U CEpTUHUKAT
COOTBETCTBHS Ha allapaT BCIIOMOTaTeIbHOTO KPOBOOOpAIIEHUS
JIEBOTO Kelymouka ceparna uenoBeka (ABK-H).

B utone 2012 roga B deaepaibHOM HAYYHOM IIEHTPE TPaHC-
IJIAHTOJIOTUM M MCKYCCTBeHHBIX opraHoB uMm. B.M. lllymakoBa
MPOBEJICHA YCIEIIHAS ONEPALIUS [T0 UMILTAHTAIIMY aTlllapaTta BCIo-
MOTaTEeNbHOT'0 KPOBOOOPAIEHNS TTAIIMEHTY C OCTPOU CepAedHO
HEI0CTATOYHOCTHIO.

B HacTosiiee BpeMsi MUTaHWE UMILUIAHTHUPYEMOMN YacTH arla-
paTta 06ecreYnBaeTCss BHEITHUM HCTOYHUKOM 3HEPTUH C IIOMOIIBIO
YPECKOXKHBIX MPOBOAOB. CyIIeCTBEeHHBIM HEHOCTATKOM TaKOTO
METO/Ia SIBIISIETCSI BOBHUKHOBEHME JIOKAJIbHBIX OUYArOB BOCITAJICHHS
B MECTe MPOXOXKICHUSI ITPOBOIOB Uepe3 KOXKY M IMOSIBJICHUE KaHa-
JIOB MPOHUKHOBEHMSI MHGEKIUN BIIIyOb OpraHu3Ma 4ellOBeKa.

Ba)kHbIM HaAITpaBJICHUEM AEATEIBHOCTH Kadeaphl SIBISETCS HC-
CIIeZIOBaHUE M PA3BUTHE METOJOB YPECKOKHON OECITPOBOIHOM Tie-
penauu 3Hepruu [Uisl UMIDIAHTUPYEMBIX MEIUIIMHCKUX MPUOOPOB,
B ITEPBYIO OYepeb TSI CHCTEM BCIIOMOTATEIBHOT'O KpOBOOOparie-
Hus [18].

Ha xadenpe BemyTcs paboThI IO CO3TAHUIO MOYJIS UPECKOK-
HOM 0GeCIIPOBOIHOM Mepenayn IHEPTHH C IIOMOIIBIO HHIYKTUBHOMN
CBSI3HU. DTH pabOThI BKIIOYAIOT B ce0s CO3IaHNE METOIOB MaTeMa-
THYECKOTO OMMCAHUS IPOLECCOB, CBSI3aHHBIX C OECITPOBOIHOMN Tie-
pemadeii sHepruu [19], METOIOB KOMITHIOTEPHOTO MOJICTHPOBAHUS
TaKUX MMPOIECCOB M pacyeTa IMapaMeTpoB CHCTEMBI OECIIPOBOTHOMN
nepesayd JHEPruy, a TaKXKe IKCIePUMEHTATbHbIC UCCIETOBAHMS
[20].

B HacTosIIee BpeMst CO3/IaHa M UCTIBITAHA SKCIIEPUMEHTAIbHAS
YCTAHOBKA JUTS UCCIIEAOBAHUS MPOIIeCca YPECKOKHON OecripoBOI-
HOU Tepenavr 3HEPTUU. YCTaHOBKA 0OECIeUnBaET BO3MOKHOCTh
repenavn SHepruu cBuime 5 Bt Ha paccrosHue S...10 MM ¢ addek-
TUBHOCTBIO 25 %, UTO COOTBETCTBYET MUPOBOMY ypOBHIO. [Inamna-
30H pabouynx 4acTtoT cucteMbl coctaniseT 60...200 k. B mamb-
HeHIeM IIaHupyeTcsl pa3paboTaTh MOAYNIb OECIIPOBOIHON Iepe-
Jnayu MHQOpMalUd OT UMIUIAHTUPOBAHHOI YacTU CHCTEMBbI, BHE-
IIHUH OJIOK ympaBjeHHUs, a TaKXe peaju30BaTh MEPHI IO
00ecneueHNI0 TePMOOE30TIaCHOCTH PA0OTHI CHCTEMBI.

AocTnxennsa kadeanpbl B 0651acTn 6MoOMegULIMHCKUX
HAHOTEXHOJIOrum

OpmHOM 13 BaXKHBIX 3a/1a4 OMOMEIUIIMHCKOW WHXXEHEPHUHU SB-
JISIeTCST HaIeKHOE BOCCTAHOBIICHHE HEIIOCTHOCTH IMOBPEXIECHHBIX
YEIIOBEUECKUX OPraHoB. [[71s BBITOTHEHNS TaHHOM 3a1a4l MOTYT
MPUMEHSIThCS UMIIJIAHTATHI C BBICOKON MEXaHMYECKON MPOYHOC-
TBIO U OOJBIIUM CPOKOM CITYKOBI C IIEITHIO 3AITOJTHEHUS BPOXKICH-
HBIX WM IPHOOPETEHHBIX Ae(DEKTHBIX MOJIOCTEH YeI0BEUYEeCKOro
Tena.

Ha xadenpe BemyTcs paboTHI IO CO3MAHUIO U UCCIEIOBAHUIO
CBOHCTB KOMITO3UITMOHHBIX HAHOMATEPHAJIOB Ha OCHOBE OEITKOBO-
ro pacrBopa yriepoanbix HaHoTpybok (YHT), moiaydeHHBIX ja-
3epHBIM MeToaoM [21], [22]. [TokazaHa 6GMOCOBMECTUMOCTD Ha-
HOTPYOOK WJIM HUTEBUIHON MOAM(UKAIMU YIIIEpOaa C KUBBIMHU
HEPBHBIMU U KOCTHBIMU KJIETKaMH, & TAaK)KEe MPUHIUINAATIbHAS BO3-
MOYXHOCTH BBIPAIIMBAHMS, PA3MHOXKEHHS U BETBJICHUS TAKUX KJe-
Tok Ha YHT. ITocne BumonsmMeHeHusT (heHOTHUITA KJIETOK OHH T10-
TEHIUAJIBHO CIIOCOOHBI 00ECTIEYNTh PEreHepalnio TKaHel yeaoBe-
YECKOTO OpraHu3Ma.

PesymbTaThl MccIeTOBaHNSI MEXaHUYECKUX CBOWCTB pa3palbo-
TaHHBIX OOBEMHBIX KOMIIO3MLIMOHHBIX HAHOMATEPUAJIOB yKa3aIH
Ha TO, YTO X TBEPOCTH COITOCTaBUMA C TBEPIOCTHIO pacIpocTpa-
HEHHBIX KOHCTPYKIMOHHBIX MaTepranoB (IIMMA, amomuHusS 1
JKere3a), a TAaK)Ke HATUBHOU YeI0BeYeCKOW KOCTHO TkaHu. [1noT-
HOCTh HAHOKOMIIO3UTOB OJIM3Ka K TUIOTHOCTH BOJIBI BBUIY UX BBI-
COKOH TOPHUCTOCTH, YTO BAXKHO MTPH CAMOOPTaHU3AIIUN HA HUX OMO-
norudeckoit TkaHu. I[TpucyTcTBHE Me301op 00ecTieunBaeT MoCIoi-
HOe 00BEMHOE 3aI0JIHEHHE UX MOBEPXHOCTH aiAcopOMpyeMBbIMHU
MOJIEKYJIaMHU TI0 MeXaHMW3MYy KalIISIpHON KOHAeHcannu. Taxune
MaTepHalibl 00JIaAAI0T BEICOKOI yIeTbHOHN 3JIEKTPOIPOBOAHOCTBIO,
HU3KUM TeMIIEPATypPHBIM KOI(PPHUIIEHTOM 3IIEKTPOMPOBOTHOCTH
1 (OTOTYBCTBUTEIHHOCTHIO, UTO JeNIaeT MPOBOASIINNA OWOIOTH-
YeCKUI HAaHOMaTepHall IEPCIEKTUBHBIM JUIsi MHOTMX OMOMEIMLINH-
CKMX TprtoxeHnuit [23]-[25].

IToCKOIBKY KOMITO3UIIMOHHBIE HAHOMATEPHUAJIbI ITpeaHA3HAYE-
HBI TS UCIIOJIb30BAHUS B MEIUIIMHCKUX IEJISAX C IETbI0 3aMellle-
HUsT GHOJIOTMYECKOM TKAHU, OHM JTOJDKHBI 00ECIIEUnBATh OIMIOPHBIE
U pereHepanroHHble (YHKIIUU, CIEI0BATEIIBHO, K HUM J{OJDKHBI
MIPUMEHSTHCS JKECTKUE TPeOOBaHUS 10 OMOCOBMeCTUMOCTH. Takue
MaTepuasbl He TOJDKHBI OTTOPTaThesl KIIETKAMH OpraHu3Mma, J10J1-
JKHBI OBITH GHOPE30POUPYEMBIMH, T. €. IOCTEIIEHHO PACTBOPSATHCS
B Cpe/lax OpraHu3Ma, 3aMelasicb OUOJIOrMYECKOM TKaHbIO, H OBbITh
OMOAKTHBHBIMY, T. €. 00ECIIEUNBATh CAMOOPTIaHU3ALINUIO KIIETOY-
HBIX CTPYKTYD, SIBIISISICh HCTOUHHUKOM CTPOUTEIILHOTO MaTepHalia
IUTSL PACTYIIMX OPraHOB M TKaHe#. BrlleckazaHHOE MMOTBEPXkK/Ia-
eTCsl pe3yJbTaTaMHU HMCCIACIOBAHUNA OMOCOBMECTUMOCTH KOMITO3H-
LIMOHHBIX MATEPUAJIOB, B YACTHOCTH, KCIIEPHUMEHTAMHU IO 3aMe-
[IEHUIO TIOBPEKIEHHOM XPAIIEBON TKAHHU KUBBIX KPOJIMKOB pas-
JIMYHBIX TTOPOJ. ['MCTOMIOTUYECKUE UCCIIEIOBAHUS TOKA3AIH MOJI-
HOE BOCCTAHOBJICHHUE HAAXPSIIHUIBI )KUBOTHBIX, B KOTOPYIO OBLIH
BXKUBJICHBI 00pa3libl HAHOKOMITO3UTOB [26].

KoMITO3UIIMOHHBIE HAHOMATEPHAIIBI MOTYT CITYXKHUTb 3aIOJTHSI-
IOLIMMU MaTepUATAMH XUPYPTUYECKUX MUMILIAHTATOB, MEepecagKa
KOTOPBIX 10 MECTY MPUMEHEHUSI i1 Vivo OCYIIeCTBUMa OECKOHTAKT-
HBIM METOJIOM JIa3epHOIl cBapku. [IpenMyIecTBO J1a3epHOro BO3-
JIEWCTBHSI B 3TOM CITy4ae COCTOUT B YCTPAHEHUH BO3MOYKHOTO BHE-
CCHHUSI TTATOJIOTUYECKOM (DJIOpHI B OPraHM3M IMAaIlMEHTa, a TAKXKe B
3HAYUTENbHOI BapuabenbHoCcTH MeTona. Ha xadenpe 6uomenu-
LIMHCKHUX CHUCTEM BEIYTCs CCIIETOBAHMS METOA JIA3EPHOMN CBapKU
OUOJIOTMYECKUX TKaHel ¢ MPUMEHEHUEM HAHOIIPUIIOS HAa OCHOBE
BOJIHOT'O pacTBOpa ajibOyMHUHA U MHOT'OCIIOHHBIX U OJHOCIONWHBIX
YIJIEPOJHBIX HAHOTPYOOK, KOTOPBI MHTEHCUBHO IOTJIONIACT Ja-
3epHOe u3nydeHue. [IpOYHOCTh MOJyYaEeMBbIX CBAPHBIX IIBOB 3HA-
YHUTEJIBHO BBIIIIE MTPOYHOCTH COSTUHEHHS OMOJIOTHUECKUX TKAHEH C
HCITOIb30BaHUEM TPATUIIMOHHBIX METOIOB [27].

BocTtuxeHunsa kadenpbl B o6nactu paspaboTku
remoamanusHbIX annaparos

JI7sl TaueHToB ¢ OCTPON MIIM XPOHUYECKOH IMOYeuHoil Hemo-
CTATOYHOCTBIO B OTCYTCTBUE BO3MOYKHOCTH TIEPECATKH JOHOPCKOM
MMOYKH €IWHCTBEHHON BO3MOXHOCTBIO MOJAEPKAHUS JKU3HEIEes-
TEJIBHOCTH SIBJISIETCS UCIIOJIb30BAHME allllapaTa «UCKYCCTBEHHAs
noyka». CoBpeMeHHasl reMOIuaIN3Has alnaparypa MmpoajieBaeT
JKU3Hb TAaKMM IMallieHTaM Ha JI0JITHe TOABI, IIPU 3TOM COXPaHSIS MX
paboToCoCOOHOCTb.

PaboTsl o pa3paboTke COBpEMEHHOTO TeMOIUATIN3HOTO all-
mapara Ha kadeape Hauamuch B 2008 roay c¢ BeimosHeHnss OKP
«Pa3paboTka TEXHOJIOTUH yIIpaBIIeHHs IIpolieccaMu OMKapOoHaT-
HOTO reMOuan3a, reMoAna(QIIbTPALUU U BBIIIYCK OMBITHBIX 00-
pa3IoB MHTEIIEKTYaIbHOTO TEMOANAIN3HOTO armaparta sl CHC-
TeM xu3HeoOecneyenus uyennoBeka» (2008-2010 rr.). B xone man-
HOM paboThI OBUTH IPOBEACHBI KaK TEOPETUIeCKre pabOTHI IO MO-
NeIPOBAHUIO ITPOIECCOB MaccollepeHoca MeTaboJIUTOB B
IMaIu3aTope U OMOoTeXHUYecKou cucteme auanusa [28], [29], Tak u
HM3TOTOBJIEHHE ONBITHBIX 00pa3IOB reMOAHAIM3HBIX AIapaToB U
MPOTrPAMMHOTO U alIapaTHOTO OOecreueHus Il KOHTPOIS HX
TexHH4Yeckux xapakrtepuctuk [30]. PaspaboranHslil remoauamus-
HeIi anmapat «Penapt 200» ycrenrHo BbIAepKall KIMHUYECKHE
WCHBITAaHUS U pa3pelneH Poc3npaBHAaI30poOM K CEPHITHOMY ITPOU3-
BOJICTBY U NPUMEHEHUIO B MEAMLMHCKOMN npakTuke. ['emoanammus-
HbI anmapat «Penapt 200» obecrieurBaeT MPOBEICHUE U30JIUPO-
BAaHHOMW yIbTPadIIbTPALINN, TEMOINATN3A, OH-TAHH» TeMOQHIIb-
Tpauuu U reMoauadmIbTPalMU ¢ BO3SMOXHOCTBIO UCIIOIb30BAHUS
KapTpHUIKel ¢ CyXUMH KOHIIEHTPaTaMHU.

B nacrosiiee BpeMs Ha xadenpe BenyTcst pabOTHI IO HCCIIEIO-
BAHHIO IIPUHLIMIIOB ITOCTPOEHUS IKCIEPUMEHTAIBHOr0 00pa3ua
HOCHIMOTO allllapaTa «MUCKYCCTBEHHAs IMOYKa» U (opMupyercst Ha-
YUHO-TEXHUYECKast 60asza ISl MPOBEIEHHUS ONBITHO-KOHCTPYKTOPC-
KOW paboThI 1O CO3IaHUI0 HOCUMOM aInapaTypsl i HU3KOIIO-
TOYHOU JAETOKCHUKAIINA OPTraHMU3Ma.

AoctnmxeHua kadeanpbl B 061acTu 6MOMeaNLIMHCKOMN
onTuKu

HccnemoBaHbl OCHOBHBIE 3aKOHOMEPHOCTH MPOXOKICHHS OII-
TUYECKOTO (J1a3€pHOTO) U3JIYyYEHHS Yepe3 CHIbHOPACCEHBAIOILYIO
cpeny [31]. I1pemtoxeHa HoBast Moienb TU(PPY3HOHHOTO TUIIA IS
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OTIMICAHUS MTPOXOKACHUS OITHUECKOTO (JTa3€PHOT0) U3IYIECHUS de-
pe3 cuibHOpaccenBaoLlyio cpeny [32]. YcraHOBICHBI YCITOBHS BO3-
HUKHOBEHUS 3¢ dekTa OUMOJATBHOCTH BPEMEHHBIX PACIIPEICICHHIH
MPOLIEAIINX Yepe3 PACCEHBAIONINI CIIOH JTa3epHBIX UMITYJIHCOB
yIbTpaKopoTKo (pemTocekyHaHoit) mnmutenbHoctu [33], [34].
[1penoxxeHsl METOABI OTHOBPEMEHHOTO OTPEAETICHUS KO3 DHUIIH-
€HTa TOTJIONEeHNs, koaddunueHnta paccesaus [35]-[37]. O6uHapy-
»KEHa BO3MOJKHOCTH OIpeseieHus: pakTopa aHU30TPOIIMH 110 pa-
IUATFHOMY MPOQIITIO PACCETHHOTO M3IyYEHUSI.

HaiineHo eqnHCTBEHHOE M3BECTHOE B HACTOSIIIEE BPEMS TOY-
HOE pelleHne 00paTHOH TOMOTpadHUecKoi 3a/1a4l B paccerBalo-
el cpeie A CIenUaJIbHOTO THIA IPOITOPIIOHAIIBHON paccen-
Baroreit cpensl [38]. ITomydeHHBIE pe3yTbTaThl OTKPBIBAIOT IEPC-
MEKTHUBBI JUISl CO3AHUSI HOBBIX THIIOB M3MEPHTENIBHBIX MTPHOOPOB
B obmactu (hOTOMETPUH M TPAHCMUCCHOHHOW TOMOTpaduu CHIib-
HOPACCENBAIONINX OMOIOTUYECKUX CPel.

HccnenoBaHbl HeIMHEWHBIE ONITHYECKUE CBOMHCTBA TMPAHOBBIX,
MTOJIMMETUHOBBIX U LIMAHUHOBBIX OPraHMYECKUX KpacuTeseH, Auc-
Mepcuii HAHOYACTHULl METAJUIOB U YIJIEPOJHBIX HAHOTPYOOK, ITOKa-
3aHa UX NPUMEHUMOCTH ISl TUMUTUPOBAHUS JIa3€PHOIO U3IIy4e-
Hust B YO, sumumoit n 6mmxHedt MK-obmactax cnektpa. Omnpene-
JIEHBI HEJIMHEHHBbIE MapaMeTPhl OPTraHNYECKUX KpacHuTelel: ceue-
HHE MOTJOLIEHNs, HEIMHEeHHBIH MoKa3aTelb IMPEIOMIEHHUS,
HeNMHEeHHBIN ko3¢ duiment nornomenus. [Ipemroxkena KoMIakT-
Hasi MOHOOJIOUHASI KOHCTPYKIIHS IMMUTEPa, KOPITyC KOTOPOH CO-
JIEP’KUT BHYTPEHHIOIO MTOJIOCTD, 3aII0JTHEHHYIO HEJIMHEHHON OnTHU-
YecKo! cpenoif, oOmamaromeii HemMHeHHBIM ToriomenneM. [1pen-
JI0’KEHBI HOBBIE ITOAXO/IBI JJIsI OTMCAHUS MMPOIIECCOB OTPAHUICHUS
MOIIIHOTO JIA3€PHOT'O U3JTYUYEHUs B HEJIMHEHHBIX Cpe/laX Ha OCHOBE
ypaBHEHUS TiepeHoca uaimydeHus [39].

C 2011 roma BemyTest pabOTHI B 001aCTH HEMHBA3UBHOTO OTIpe-
JIeNIeHUs] KOHLEHTPAIUK [JII0KO3bl B KpOBU. B Hacrosiee Bpems
HanOoJee pacpoCTPAaHEHHOW BO3MOXHOCTBIO ONPEHETICHNS KOH-
LIEHTPAINH TIIOKO3BI B KPOBU YETIOBEKA SIBIISIETCS] UCIIOIH30BaHNE
WHBa3UBHBIX TNIIOKOMETPOB, KOTOPBIE AHAIUZUPYIOT 3K3EMILISP
KpOBH 00BEMOM HECKOIBKO MUKPOIUTPOB. /{7151 KOppeKTHpoBaHUS
YPOBHS TIIIOKO3BI B KPOBU HEOOXOAMMO MPOU3BOIUTH U3MEPEHUS
He MeHee 2-3 pa3 B JIeHb, YTO CBSI3aHO C OOJIEBBIMU OILIYIICHUSIMH.
Pa3paboTka HEMHBA3UBHOTO TIIIOKOMETpa MO3BOJIIIA OBl 3HAYH-
TEJIPHO MOBBICUTH KAa4YeCTBO JKM3HU MAILMEHTOB, CTPAJAIOINX Ca-
XapHBIM 1Ma0EeTOM, MOCKOJIbKY OHAa OTKPBIBAET BO3MOKHOCTH VIS
0e30071e3HCHHOTO MOHUTOPHUHTA KOHLEHTPAINH TIIIOKO3HI B KPO-
Bu. Ha xadenpe nposenena HMP na temy «Pa3paboTtka onrmuec-
KOTO METOJla HEMHBA3UBHOTO OIpPEJEIIEHUS! YPOBHS TIIIOKO3BI B
KpOBH», B PE3yJIbTaTe KOTOPOH MPOAHATM3UPOBAHBI ONTHIECKHE
METO/Ibl HEMHBA3WBHOT'O OMPEAEICHNS KOHIIEHTPALIUU TIIIOKO3BI B
kpoBH [40], a Taxxe MOATOTOBJIEH U HCIBITAH MaKET ONTHYECKOTO
rimrokometpa [41]. B HacTosiee BpeMst MpoBOaSTCsl pabOTHI 1O U3-
TOTOBIIEHHIO SKCIIEPUMEHTAIBHOTO 00pa3iia ONTHIECKOTO HENHBA-
3UBHOTO TJIIOKOMETpA.

MnaHbl Ha Oyaywee

B pamkax nmanpHeliiero pa3BuTus Kadeapsl IpearoiaraeTcs
Ha 0a3e MMEIOIIMXCS] HATIPABIEHUIH OTKPBITh HOBOE HAIlpaBJICHHE
— 6uodabpukarnms (biofabrication) [42]. B 3ToM HOBOM HarpasJie-
HUM MOXHO OYJET YCIIOBHO BBIJCIHUTH JIBA IMOJHANPABICHUS:
a) METOBI ¥ IIPOIIECCHI TPOU3BOJICTBA OMOMATEPHAIIOB, JKUBBIX KJIe-
TOK U TKaHeil (cbipbe/monydabprukaTel); 6) METOIBI TPEXMEPHOM
NeyaTH UCKYyCCTBEHHBIX TKaHeW U opraHoB (obopynosanue). B ka-
yecTBe 00pa30BaTENbHON MOMAEPKH ISl HOBOTO HAIIPABIECHUS U
JIPYTUX HAINlpaBIeHWH B 0OJIACTH MICCIIETOBAHMS M Pa3pabOTKHU HC-
KYCCTBEHHBIX OPraHOB IUIAHUPYETCSl BO BpeMsl IPUEMHON KamIa-
Hrn 2014 roga OTKPBITH HOBYIO MAarucTepcKyio nporpammy «bro-
MEIUIINHCKAST WHXEHEPHS NCKYCCTBEHHBIX OPTAaHOBY.
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