
·OT3hIB
na anropetpepar .IJ:HCCepTaU:HHbHPYJIHHOH IOJIHH Teoprneaasr

«POJIb KaJIHeBb1X KaHaJIOB H ra30TpaHCMHTTepOB B peryrnnnm COKpaIu:eHHH

rJIa.IJ:KHXMb1llIU: CocY.IJ:OB-rrpH rHITOKCHH H peOKCHreHaU:HH», rrpe.IJ:CTaBJIeHHOH ua

COHCKaHHe YLJeIiOH crenean KaH!J:H.IJ:aTa6HOJIOrH:y:eCKHX aayx rro crreU:HaJIbHOCT5IM

03.03.01 - CPH3HOJIOrH5I,03.01.02 - 6HocpH3HKa

II3YLJeHHe MOJIeKYJI5IpHb1X MexaHH3MOB perynamm cOKpaTHTeJIbHb1X CBOHCTB

rJIa.IJ:KHX Mb1llIU: rrpn HapYllIeHHH HX OKCHreHaU:WH 3aCJIY)I(HBaeT oco6oro

BHHMaHH5I, rrOCKOJIbKY C.IJ:BHrH napnnansrroro nanpaaceana KHCJIOPO.IJ:a,

B03HHKaIO:W:He rrpn CPH3HOJIOrHLJeCKHX H rraTOJIOrHLJeCKHX B03.IJ:eHCTBH5IX

Pa3JIHLJHOrO renesa, rJIaBHb1M 06Pa30M, BJIH5IIOT na CPYHKU:HOHaJIbHYIO aKTHBHOCTb

rJIa.IJ:KOMb1llIeLJHb1X KJIeTOK. ITpe.IJ:CTaBJIeHHa51 .IJ:HCCepTaU:HoHHa51 pafiora

rrOCB5I:w:eHa Bb15IBJIeHHIO OCHOBHb1X saxouovepnocreii perYJI5IU:HH

cOKpaTHTeJIbHb1X peaKU:HH COCY.IJ:HCTb1X rJIa.IJ:KOMb1llIeLJHb1X npa rHrrOKCHH H

peoxcnrenarmn, B TOM LJHCJIe, B YCJIOBH5IX MO.IJ:YJI5IU:HHBHYTpHKJIeTOLJHOH ra30BOH

KOMMYHHKaU:HH MOHOOKCH.IJ:OM yrnepona H CepOBO.IJ:OPO.IJ:OM.,[(orrOJIHHTeJIbHOe

BKJIIOLJeHHe BHYTpHKJIeTOLJHb1X CHrHaJIbHb1X H 3cpcpeKTopHb1X CHCTeM,

06YCJIOBJIeHHOe oco6eHHOCT5IMH coficraennoro BJIH5IHH5I ra30Me.IJ:HaTOpOB na

COKpaTHTeJIbHYIO aKTHBHOCTb rJIa.IJ:KHX Mb1llIU: COCY.IJ:OB,MO)l(eT H3MeH5ITbC5I rrpa

rHrrOKCHH H peOKCHreHaU:HH H 6b1Tb YKa3aHHeM na MOJIeKYJI5IpHb1e MHIIIeHH,

3a.IJ:eHCTBOBaHHble B H3MeHCHHH <PYHKU:HH rJIa,u:KOMbIIIICqHbIX KJICTOK. Bee

Bb1llIeH3JIO)l(eHHOe onpenenaer

3HaLJHMOCTb pa60TbI.

Pe3YJIbTaTb1 HCCJIe.IJ:OBaHH5I bHpYJIHHOH IOT. y6e.IJ:HTeJIbHO rrOKa3bIBaIOT,

LJTO rHrrOKCH5I H peorcncrerramra Bb13bIBaeT pacCJIa6JIeHHe rJIa.IJ:KHX Mb1IIIU: aopTb1

KPb1CbI. ,[(aHHb1H 3cpcpeKT 06YCJIOBJIeH rrOBb1IIIeHHeM KaJIHeBOH rrpOBO.IJ:HMOCTH

MeM6paHb1 rJIa.IJ:KOMb1llIeLJHb1X KJIeTOK. YCTaHOBJIeHO, LJTO rrpH rHrrOKCHH, TaK)I(e

KaK H rrpH HHrH6HpoBaHHH Na+,K+-ATcDa3bI oyafiannoxr, B H30JIHpOBaHHb1x

rJIa.IJ:KOMbIllIeLJHbIX KJIeTKaX aoprsr KPbICbI rrpOHCxO.IJ:I1T CHH)I(eHHe

aKTYaJIbHOCTb

BHYTpHKJIeTOLJHOrO ypOBH5I MaKpo3proB, KOHu:eHTpaU:HH HOHOB KaJIH5I, HO

YBeJIHLJeHHe cO.IJ:ep)l(aHH5I HOHOB HaTpH5I. IToKa3aHo, LJTO ra30TpaHCMHTTepb1

(MOHOOKCH.IJ: yrnepozta H CepOBO.IJ:0P0.IJ:) rrpHHHMaIOT YLJaCTHe B peryJI5IU:HH

rrpoueccos B036Y)l(.IJ:eHH5I-coKpa:w:eHH5I B rJIa.IJ:KHX MbIIlIu:ax rrpn rHrrOKCHH H

peoxcarenanan.
ITOJIYLJeHHb1e zrannsie BHOC5IT BKJIa.IJ: B rrOHHMaHHe cpYH.IJ:aMeHTaJIbHb1X

OCHOB MexaHH3MOB peryJI5IU:HH 'ronyca xposeaocnsrx cocY.IJ:OB B YCJIOBH5IX

rHrrOKCHH H peoxcarenarran, B TOM LJHCJIe npn B03.IJ:eHCTBHH MOHOOKCH.IJ:a

yrnepozra H CepOBO.IJ:OpO.IJ:a.Pe3YJIbTaTb1 HCCrre.IJ:OBaHH5IMoryT 6b1Tb HCrrOJIb30BaHb1



C IJ;enhIO rrOHCKa H paJpa60TKH HOBhIX TeXHOnOrHH KOppeKIJ;HH COCT05IHHH,

CB5I3aHHhIX C napymemrexr <PyHKIJ;HHrnazncnx MhIWIJ; KpOBeHOCHhIX COCy,n:OB.

OCHOBHhle rrOnO)KeHH5I ,n:HCCepTaIJ;HOHHOH pa60ThI onycnaxosanu B 6
)KypHanax nepe-ms BAK, TaK)Ke B 1 3apy6~)KHQM zcypnane, WHPOKO

zroxnazu-rsanacr, H o6Cy)K,n:~HCh na K~}i<pep~~riw'5IX POCcHHcKoro H
Me)K,[(YHapo,[(Horo ypouaeii.

,lJ,HccepTaIJ;H5I Bapynnaoa IG.r. na TeMY «Porn, KanHeBhIX KaHanOB H

ra30TpaHCMHTTepOB B peryn5IIJ;HH cOKpaIIIeHHH rnanxnx MhIWIJ; COCY,[(OB rrpn

rHrrOKCHH H peoscnrcnauaro npencrannaer C060H 3aKOHQeHHYIO HaYQHO-

KBanH<pHKaIJ;HOHHYIO pafiory, B KOTOPOH co,[(ep)KHTC5I penrenue axryansnoti ,[(n5I

<pH3HonorHH H MoneKyn5IpHOH 6HO<pH3HKH 3a,[(aQH. ,lJ,HccepTaIJ;HOHHa5I pafiora

Bapynnaoii IGnHH Feopraennu rronHOCThIO coorncrcrnyer KpHTepH5IM rr. 9
«I1onO)KeHH5I 0 rrpncyacztenun YQeHhIX crertcneii», yrnepaoicmror-o

I1ocTaHoBneHHeM Hpaanrenscrna P<I> OT 24.09.2013 r. N2842, rrpe,[(b5IBn5IeMhIM K

KaH,[(H,[(aTCKHM ,[(HccepTaIJ;H5IM, a ee asrop 3acnY)KHBaeT rrpHcY)K,[(eHH5I HCKOMOH

YQeHOH crenenn KaH,[(H,[(aTa 6HOnOrHQeCKHX nayx rro CrreIJ;HanhHOCT5IM03.03.01 _
<pH3HonOrH5I, 03.01.02 - 6Ho<pH3HKa.

3aBe'[(YIOIIIHH Ka<pe'[(poH <pH3HonorHH QenOBeKa H )KHBOTHhIX
I1HcTHTYTa <pYH,[(aMeHTanhHoH Me,n:HIJ;HHhIH 6HonorHH
<I>e,[(epanhHoro rocynapcrsenuoro aBTOHOMHoro
ofipasoaarerrsnoro YQpe)K,n:eHH5I
nsrcruero o6paJoBaHH5I «KaJaHcKHH

(I1pHBOn)KCKHH) <pe,[(epanhHhIH YHHBepcHTeT»,

,[(OKTOP6HOnOrHQeCKHX aayx, nporpeccop J(;.Y CHT,n:HKoBa r.o.
Azrpec: 420008 Pecnyfinnxa Tarapcran,
r. Kasans, yn, KpeMneBCKa5I, zt, 18.
Ten. (843)2337844
E-mail: Guzel.Sitdikova@kpfu.ru
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OT3bIB

aa asropediepar ).J;I1CCepTaU:HHDHpynHHoH IOnHH Teoprneauu

«Porn, K,UmeBbIX KaHanOBH ra30TpaHCMHTTepOBRp~rymrrlIlH, COKpalIJ:eHHHrnamcnx
MbIIllU: COCY,I:(OBnpa rnrroxcan II peoxcnreuanna», rrpe,I:(CTaBneHHOHna coacxaaae
ytIeHOH creneaa KaH,I:(H,I:(aTa6HOnOrllqeCKllX nays rro cneuaansuocraa 03.03.01 -

<pll3HonOrH5I,03.01.02 - 6llo<pll3llKa

Ha CerO,I:(H5IIllHllH ,I:(eHb H3BeCTHble noaasre MexaHH3MbI perynsunn
coxpararensasrx peaxunit rnanxoasnne-nrsrx KneTOK (rMK) B ycrrosaax ranoxcmr

II peoxcareaamrn CB5I3bIBaIOTC BHYTpHKneTOqHbIMMeTa6onH3MoM llOHOB xansuna
u .

(Ca ). TeM He xrenee, CYlIJ:eCTBOBaHHellHbIX MO,I:(ynllpYIOlIJ:llX srn npoueccsr
<paKTOPOBrrpO,I:(On~aeT OCTaBn5lTbllCCne,I:(OBaHH5IB ,I:(aHHOMHarrpaBneHllll BeCbMa

axryanr.nsran. Cpe,I:(H nax MO~HO Bbl,I:(enllTb raaosue rrocpeznraxa, B qaCTHOCTll,

MOHOOKCH,I:(yrnepozra (CO) II CepOBO,I:(OPO,I:((HzS), 3alIJ:HTHble3<p<peKTbIKOTOPbIXrrpll
napymenaax OKCllreHaU:HH paarmsnsrx opraaon II TKaHeH erne rrpO,I:(On~aIOT
paCKpbIBaTbC5I.

B CBoeH ,I:(HCCepTaU:llOHHOHpafiore Bnpynana IOT. rrO,I:(p06HOnccnenyer

nnaanae rrponeccos rauoxcna II peoxcarenauaa na coxpararensnsre peaxuan
COCY,I:(HCTbIXrna,I:(KHXMbIIllU:, B TOM qHCne rrpa B03,I:(eHCTBllll ra30TPaHCMllTTepOB.

YCTaHOBneHO,qTO B ycnonnax HapYIlleHH5I oxcarenanan rna,I:(KOMbIIlleqHbIX KneTOK

rrponcxonar ax paccnafinenne. ~aHHbIH 3<pcpeKT onocpenosaa He rorn.xo
ll3MeHeHlleM llOHHOH rrpOBO,I:(HMOCTllMeM6paHbI rMK ,I:(n51llOHOB xansuna, HO II

KanH5I. KaK OKa3anOCb, rrpn rarroxcna H peoxcnrenauaa rrpOHCXO,I:(llTnonsmrenae

BbIXO,I:(5IIIJ:erOxanaesoro TOKa. YCTaHOBneHO,qTO npn runoxcaa, rarose KaK H npn
llHrH6llpOBaHllll Na+,K+-AT<I>a3bI yafiannoj«, B aaonaposannsrx rnamcosu.uue-rar.rx
xnerxax aoprsr KPbICbI rrponcxonnr cmosenne BHYTpllKneTOqHOrO ypOBH5I

MaKpo3proB, KOHu:eHTpaU:llH HOHOB xanna, HO ysena-renae coztepzcaana llOHOB

narpas, TIoKa3aHO, qTO B ycnoBH5IX HOPMOKCllll CO BbI3bIBaeT ,I:(0303aBHCllMoe

paccnafinenae COCY,I:(HCTbIX cerMeHTOB, rrpe,I:(COKpalIJ:eHHbIX rarrepxanaeasni

pacraopov H <peHHn3<PPHHoM,TOr,I:(a KaK HzS OKa3bIBaeT pasnonanpaanemrsre
3<p<peKTbI:B xrarnax KOHu:eHTpaU:ll5lXaKTHBHpyeT rauepxanaesoe COKpalIJ:eHHe,a B

60nbIllllx - yraeraer. Ananorn-mo, npn rnnoxcaa II peOKCllreHaU:llll COXpaH5IeTC5I

penaKcllpYIOlIJ:ee ,I:(eHCTBlleCO Ha rna,I:(Klle MbIIllU:bI, B rrpoTllBorrono~HocTb, HzS
rrpll peOKCHreHaU:llH BbI3bIBaeT KOHCTPllKU:llIO COCY,I:(llCTbIX cerMeHTOB,

rrpe,I:(COKpalIJ:eHHbIX<peHlln3<PPllHoM. Bce 3Tll ,I:(aHHbleO,I:(H03HaqHOYKa3bIBaIOT Ha

Ba~HyIO ponb ra30BbIX rrOCpe,I:(HHKoBB peryn5lU:llll rrpou:eccoB cOrrp5l~eHH5I
B036y~,I:(eHll5l-COKpalIJ:eHll51B rna,I:(KOMbIIlleqHbIXKneTKax.
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BbICOKHH MeTO)J;OJIOrnqeCKHH yposeas rrpOBe)J;eHHOrO COHCKaTeJIeM

HCCJIe)J;OBaHH.H COL[eTaeTC.H C ycneunn.nr rrO)J;XO)J;OM asropa K mrrepnperarnm
rrOJIYL[eHHbIX 3KCrrepHMeHTaJIbHbIX )J;aHHbIX, )J;eJIa.H )J;OXO)J;L[HBbIM )J;OCTaTOL[HO

CJIO)l(HbIH 3KCrrepHMeHTaITbHbIH .MaTepHaJI, KOTOPbIH rrO)J;p06HO H JIOrHL[HO

rrpOHJIJIIOCTpHpOBaH. C)J;eJIaHHbIe "aBTOpOM BbIBO~bi OT~H.q;I6TC.H KOppeKTHOCTbIO H

TOL[HOCTbIO <P0PMYJIHPOBOK.

Pe3YJIbTaTbI HCCJIe)J;OBaHH.H EHPYJIHHOH IO.r. BHOC.HT BKJIa)J; B pa3BHTHe

<PYH)J;aMeHTaJIbHbIX rrpe)J;CTaBJIeHHH 0 xrexaaasaax BIcyTpHKJIeTOL[HOH perYJI.HIIHH

0611Iero H JIOKaJIbHOrO ronyca rJIa)J;KHX MbIIIIII, rr03BOJI.H.H oCYlIIecTBHTb HOBbIH

rro)J;xo)J; K oT60py rrperrapaTOB )J;JI.H~apMaKOJIOrHL[eCKOH KoppeKIIHH )J;HC<pYHKIIHH

rJIa)J;KOMbIIIIeL[HbIX opraaos.
KOJIHL[eCTBO orry6JIHKOBaHHbIX CTaTeH H HX yposens CBH)J;eTeJIbCTByeT 0

BbICOKOM xaxecrac H KOHBepTHpyeMocTH pe3YJIbTaTOB HCCJIe)J;OBaHH.H.

~HccepTaIIH.H EHPYJIHHOH IO.r. na TeMY «POJIb KaJIHeBbIX KaHaJIOB H

ra30TpaHCMHTTepOB B perynauaa coxpameaaa rJIa)J;KHx MbIIIIII COCY)J;OB rrpH

rHrrOKCHH H peoxcarenauna» rrpeztcraanser C060H 3aKOHL[eHHYIO HaYL[HO-

KBaJIH<pHKaIIHoHHYIO pa60TY, B KOTOPOH cO)J;ep)l(HTC.H peIIIeHHe aKTYaJIbHOH )J;JI.H

<pH3HOJIOrHH H MOJIeKYJI.HpHOH 6HO<pH3HKH 3a)J;aL[H. ~HccepTaIIHOHHa.H pafiora
EHPYJIHHOH IOJIHH Feoprneatrsr rrOJIHOCTblO cooraercrnyer KpHTepH.HM rr. 9

«TIOJIO)l(eHH.H 0 rrpHCY)I()J;eHHH YL[eHbIX creneneti», yraepacnennoro
TIocTaHOBJIeHHeM TIpaBHTeJIbCTBa P<D OT 24.09.2013 r . .N2842, rrpe)J;'b.HBJI.HeMbIM K

KaH)J;H)J;aTCKHM )J;HccepTalIH.HM, a ee asrop 3aCJIY)I(HBaeT rrpHCY)I()J;eHH.H HCKOMOH

y-reaoa crenena KaH)J;H)J;aTa 6HOJIOrHL[eCKHX HaYK rro CrreIIHaJIbHOCT.HM 03.03.01 -

<pH3HOJIOrH.H, 03.01.02 - 6Ho~H3HKa.

3aMeCTHTeJIb zrapexropa rro HaYL[HOH pafiore
<DrYTI «CeBepcKHH 6Ho<pH3HL[eCKHH

Hay-qHbIH lIeHTP» <DMEA POCCHH

Y L[eHbIH cexperaps

A.E. Kapnos

E.B. Kypfiarosa

2016 r.

636013, TOMCKa.H 06JI., 3ATO Cesepcx, r. CeBepcK-13, a/.H .N2130
Tenetpou/diasc (3823) 99-40-01, 99-40-02, 99-40-03

E-mail: mail(qJsbrc.ru.kab@sbrc.ru
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·OT3hIB

na asropediepar ,[(HCCepTall,HH bHPYflHHOH IOflHH Teopnresnsr
. ,

«Pom. xamrensrx xaaanos H ra30TpaHCMHTTepOB B perynauan coxpantenmi
':... --" ~ _"

rnamcnx MhIlllll, COCY,[(OBrrpH rHrrOKCHH H peorccnrcnaujm»,' npcncrasnenuoii na

COHCKaHHe YLIeHOH crerremr KaH,[(H,[(aTa 6HOflOrHLIeCKHX HaYK rro cneunansuocrav

03.03.01 - <pI13HOJIOrH5I,03.01.02 - 6Ho<pH3HKa

):(HccepTall,HOHHa51 pafiora bHPYJII1HOH IOJIl1I1 Feopraesuu rrOCB5Iw,eHa

H3YLIeHHIO MexaHH3MOB perynamra coxparnrenr.aoa aKTHBHOCTH rnaznorx MhIlllll,

xpoaenocnsrx COCY,[(OBrrpH rHrrOKCHl1 11 peoxcarenarurn. B YCflOBH5IX ,[(e<pl111,l1Ta

xncrropona B rfla,[(KOMhIllieLIHhIX xnerxax sanycxarorca nponeccsr, xoroptre
OKa3hIBaIOT BflH5IHHe na H3MeHeHHe HOHHOH rrpOHHll,aeMOCTH HX MeM6paHhI,

xooneparrmaoe <PYHKU,HoHHpoBaHHe BHYTpHKfleTOqHbIX caruansusix nyreii, LITOB

HTOre rrpHBO,[(HT K napyrrrenmo COKpaTHMOCTH rrranxax MhIlllll, H H3MeHeHHIO

ronyca KpOBeHOCHhIX COCY,[(OB. O,[(HaKO MeXaHH3MhI pearnponanas I1X na

peOKCHreHall,HIO H3YLIeHhI He,[(OCTaTOLIHO.B peryrrauan COKpaTHTeflhHhIX peaxmni

COCY,[(HCThIX rrranxnx MhIlllll, rrpH rHrrOKCHl1 11 peOKCHreHall,HI1 TaK)Ke MOrYT

yqaCTBOBaTh 3H,[(OreHHO rrpoztyunpyevt.re rasoaue rrOCpe,[(HHKH - MOHOOKCH,[(

yrnepozta (CO) H CepOBO,[(OPO,[( (H2S). BJIl151HHe ra30Me,[(HaTOpOB na

<PYHKll,HOHaflhHYIO aKTHBHOCTh rrraztxorasrure-nn.rx KfleTOK, MO)l(eT H3MeH5IThC5I

rrpn rHrrOKCHH H peoxcnreaanjm H 6hITh ,[(OrrOflHl1TeflhHhIM Ylm3aHHeM na

B03MO)l(HhIe MHllleHH, 3a,[(eHCTBOBaHHhle B napymennu COKpaTHMOCTI1 rJIa,[(KHX

MHOll,HTOB COCY,[(OB. B CB5I3H 3THM, axryam.nocrt, H HOBH3Ha I1CCJIe,[(OBaHH5I,

nposenenaoro bHPYflHHOH IOT., He BhI3hIBaeT COMHeHl1H.

):(HccepTaHTKOH rrOKa3aHO paccnafinmoutce B03,[(eHCTBHe rHrrOKCHH H

peoxcarenaumr COCY,[(l1CThle rnanxowsmre'rasre cernearsr aoprtr KPhIChI.

IToKa3aHO, LITO zmnarauna rnaztxax MhIlllll, 60flee Bblpa)l(eHO na <pOHe,[(eHCTBH5IUI-

a'[(peHOMl1MeTl1Ka <peHl1fl3<PPl1Ha ImK B YCflOBl151XrHrrOKCHH, TaK H peoxcnrenamm.

YCTaHOBfleHO, 'ITO 3<p<peKThI rHl10KCl1H H peoxcnrenaujrn axrnaauaeti paanu-uuax

THrrOB xanneasrx HOHHbIX KaI-IaflOB MeM6paHhI rnazncosrsnrreansrx KfleTOK.

Pa,[(HOHYKflH,[(HhIM MeTO,[(OM B xynsrype rfla,[(KOMhIllieLIHhIX KfleTOK aoprsr KPblCbI

06HapY)KeHO CHIDKeHHe BHYTpHKfleTOqHOrO ypOBH5I AT<D, xonuearpanaa HOHOB

KaflH5I, HO YBeflHLIeHHe coztepxcanna HOHOB HaTpH5I npn rHrrOKCHl1. IToKa3aHO, 'ITO

MOHOOKCl1,[( yrnepozra rrpl1 rHrrOKCl1l1 11 peOKCI1reHal~Hl1 cnocoficrnyer

paccnafinenmo COCY,[(l1CTbIX cerMeHTOB, HO MeHhllleMY, qeM rrpH HOPMOKCHH.

YCTaHOBfleHO, LITO cepOBO,[(OPO,[( npn rHI10KC1111 11 peOKC11reHall,HI1 okaasiaaer

paanonanpannennr.re 3<p<peKThI na COKpalll,eHH5I rnaznorx MhIlllll" Bhl3BaHHhle

<peHHfl3<PPHHOM: yrHeTaeT rrpH rHrrOKCHH H CTHMyflHpyeT rrpH peOKCHreHall,l1H.
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rronyaenmae b11pymmOH: IOT., 5IBJI5IIOTC5l

,[l,OCTOMHhIM BKJIa,[l,OM B nOH11MaH11e MeXaH113MOB pery JI5lII 1111 ofiuiero 11

JIOKaJIhHOrO ronyca xpoaenocmax COCY,[l,OB B YCJIOB115lX 113MeI-IeHI15l 11X

OKC11reHaII1111,a M110reHHhIe 3cpcpeKTbI MOHOOKC11,[l,ayrnepozra 11 cepoaonopona

MO)KHO paCCMaTp11BaTh KaK ,[l,OrrOJIH11TeJIhHOe3BeI-I0' B· . -Qen11 KoOrrepaTI1BI-IbIX

B3a11MO,[l,eMCTB11MBHyTp11KJIeTO~HhIX C11rHaJIhHhlX KaCKa,[l,OB.

C~11TaIO, ~TO ,[l,11CCepTaII110HHa5Ipaoora b11PYJI11HOMIO.f. na TeMY «POJIh

KaJI11eBhIX KaHaJIOB 11 ra30TpaHCMl1TTepOB B peryJI5III!;I11 cOKpameH11M rJIa,[l,K11X

MbIIIIII COCY,[l,OBnpu r11nOKC111111peOKCl1reHaIIHI1» no cneIIl1aJIhHOCT5lM 03.03.01 -

CPI13HOJIOrI15lH 03.01. 02 - 6HocpH311Ka npencrasnaer C060M cpYH,[l,aMeHTaJIbI-IYIO

nay-me- KBaJIHCPI1I<aIIHOHHYIOpa60TY, KOTOpa5l no aKTYaJIhHOCTH, reoperasecxoii
H nparcraaecxoit 3Ha~11MOCTH nOJII-IOCThIO Tpe60BaHH5lM rr. 9 «TIOJIo)KeHH5l 0

npHcY)K,[l,eHH11 y-renr,rx creneneii», YTBep)K,[l,eHHOrO TIocTaHOBJIeHHeM

TIpaBHTeJIbCTBa Pet> OT 24.09.2013 I'. N2842, npe,[l,b5lBJI5leMbIM K KaH,[~11,[l,aTCK11M

,[l,HCCepTaIIH5lM, a ,[l,HCCepTaI-IT 3aCJIY)K11BaeT npncyacnerma HCKOMOM yqeI-IOM

CTeneH11 xanzmnara 6I10JIOrHqeCKI1X nayx ITO CITeIII1aJIbHOCT5lM 03.03.01 -

CPH3HOJIOrH5l,03.01.02 - 6HocpH3HKa.

3aBe,[l,YIOmHM JIa60paTOpl1eM cpapMaKOJIOrHH xponooopautenas

Hl1Het>HPM HM. E.)];. Forn.nfiepra,
,[l,OKTOP6HOJIOrI1QeCKHX I-IayK, nporpeccop

17.10.2016 r.

TIJIOTHHKOB M.b.

Anpec: 634028, r. TOMcK, ITp. neH11I-Ia 3, HHHet>HPM HM. E.)];. fOJIh,[l,6epra
et>e,[l,epaJIbHOe rocynapcrsenaoe 6IO,[l,)KeTHOe HaYQHOe y-rpexoieaae «ToMcKHM
HaII110HaJIhHhIM HCCJIe,[l,OBaTeJIbCKHMMe,[l,HII11HCKHMIIeHTp POCCHMCI<OMaKa,[l,eMHH

HaYK»
TeJI. 8(3822) 418373 E-mail:.mbp2001@mail.ru

TIO,[l,nI1ChM.b.TIJIOTHHKOBa 3aBep5lIO:

YQeHhIM cexperaps HHHet>HPM HM. E.)];.
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