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OT3bIB
otpr'rquallnoro ornoHeHTa ronropa 6nonorurecrux Hayr< o:onlrnofi H.B. Ha
Arlccepraur{oHHyro 93Hb ruH.{xo <Pery.nnqlrn aKTrrBHocrH rrporoHHr,rx HacocoB
pacrure,rrnofi KJrerKrr B xoAe pocra pacrff)KeHrreM>, [peAcraBneHHoii na cozcragze
yueuoii crenenr'i KaHAr.iAara 6uoloruqecrax HayK no clerlr4anbHocr, 03.01.05 -
(f u:r.io:rorr.u u 6rioxuMl.rs pacreunii.

,{accepraqaounax pa6ora nocBsrrleHa r.r3yrreH'ro peryJrrqua aKrr4BHocrr4 nporoHHrrrx
HacocoB pacrrlremnoii KJrerKr.r B xoAe pocra pacr.slKeHr.ieM. llporonnue rroMrrbr r4rpaJor
Ba)xHyIo poJlb B )nH3HeAetrenbHocrr.r x:rernn. onu noHTponHplror pH u uour,rfi roMeocra3
rIr4TO3oJUr, qro o6ecneqlieaer pa60ry cfepuenron qLrrorrJla3Mbr, npIiHI4MaIOT aKTr4BHOe
yrracrlie B npoqeccax rpa'clopra vera6oluron, B orBerHr,IX 3arlltrHr,rx peaKrlrzrx
pacreHriq Ha crpeccoBoe Bo3AeilcrBae r.r r.4. O naNlroii po:rr.r erzx $epueuroB roBopur
ror saxr, qro r43 Bcex lreu6paunrrx 6e:rKos roHonracra H|AT@a:a cocrar:uer 15%0, a
H--nupocf oc$araga 70Yo (Maeshima, 2001). ogua u: Balr{Hbx $yurqaii rporoHHbrx rroMrr
lorpanr'rqubrx veu6pau yqacrr.re B ar{Ayr{rrr4}r pocra pacrurensuoii ueucu
pacrt)I(eHIIeM. 3rO cnoiicrno pacrr-ireJrbHblx KreroK .rrBnsercr yHr4KaJI6r{bIM, rr
CYTICCTBEHHO OT.II4qAET IIX OT )IQiBOTHbX. MHOTOO6PASTTbI MEXAHI43MbI, KOTOPLIE MOIYT
pefynfipoBarb aKTr.rBHOCT6 srUX Qepueuron. locrarouuo xopo]no oHri rByqeHbr rra [ocr-
TpaHcnrquonnoM ypoBHe. O4Haro o perynrrllru Ha rpaHcnprilquoHHoM ypoBHe u3BecrHo
oqerrb Mano. [o cux nop He qcuo KaK MeHsercrr aKTrrBHocrb orux $eplreuroB B xoAe
OI.ITOIEIIE3A, B TOM TIIICJIE B XOTE POCTA PACTS}KEHIIEM. ZCXOgI r,iS Bb]IIIEH3JIOXCHHO| O.

AKTYAJIbHOCTb AIICCEPTAqIIOHHOiI PA6OrrT I{3Hb TZH'II(O HE BLI3I,IBAET COMI{EHI4,.

fluccep,aqux coAepxur nce neo6xo4uu6re pa3lenbr, coorBercrByrorque o6rquna
rpe6onauunm r( crpyr{Type Ar.icceprarrrzoHuofi pa6oru, u cooror4r r.r3 crrrrcKa coxparqeulrn,
BBeAeHr'rf' o6:opa rureparypbr IIo u3yrraeMoii npo6neue, onr4caHaq o6r,erra ri MeroAoB
uccne,{oBaHlig, pe3ynbraroB n o6cyxrgentix, 3aI{JIIoqeHI4.rr, BbIBOAOB, C''VCKa JlzTeparypr,r.



o6rdu pa6oru cocraBJrrer 136 crpa:rrzq, B ToM qr{cJre 51 pucl'nox u 13 ra6nrzq. cnucor<
nrireparypbr Brnroqaer 180 lrcroqur4KoB, B ToM qr.rcJre 169 na uuocrpanHoM s3r,rKe.

Bo BBeaeHIlIr aBTop o6ocnonsBae,r anTyaJlbuool.rr TeMr,r lrccJreAoBaHa{,

$oprrynnpyer qen6 rr 3a,4arru pa6ortr. Xorelocr 6rr, vro6rr Bo BBeAeHr.ru 6trna laxxe
oTpaxeHa HoBr.r3Ha H frpaKTlzqecKarl 3Haqr4MOCT6 npOne4enUOro [cc.]IeAoBaHLIt.

O6:op nrreparyprr xopo o crplxrlplrpoBaH. llo46op nayvuoft Jrrzreparlpbl,
I4c onrsyeMoIJrf, Harf4caHHs, o6sopa n ,qnx o6cylr4enrzr rroJryqeHHbrx p$yrbraroB,
coorBercrByer reMe Arrcceprarluouuoit pa60ru, 14 rro3BoJUrer cy,4t4Tb o coBpeMeHHoM
cocrorHr{rr r{3yqaeMoro Bonpoca. B o6:ope [pr4BeAeH6r t43BeCTHLre Ua HaCrO{rqr.ifi lronaenr
cBeAeuus o $yHxqtioHantuoft ponu, crplr<rype fi peryJnul4]i u3yrraeMbrx rrporouurx
nom. llpegcraureHHlre ,4aHHbre aaror Bo3MoxHocrb B noruoit rrepe oqeHr{Tr, Mecro
I4ccreAoBaHI4[, npore46Hurx aBTopoM, B cr4creMe coBpeMeHHr,rx sHaHr.ift. K coNa,renrzro
II3 180 npr'rBerdHHbrx r{croqHrzKoB Ton6(o 1 1 

'tsJurorc.rr 
pyccKos3brqHbMr.i.

Jlureparypunrft o6sop sar<anvr.rnaerc{ KparK4M aga:rr43oM rz o6o6rqenlreu rrMerouuxct
AAHHI'IX, BI,IAEJIEHbI HEPE IEHHbIE BOIIPOCbI, OIPEACNIIBIIIIIE AKTYAJIbHOCTE, IIENb I4 3AAAqI4

I4CCnenoBaHVq.

B pas.qere <Marepualrr r.r MeroAbr), r<oropr,tfi 3alrr.rMaer 29 crp. AeraJrLHo rr
AocraroqHo nogpo6no An{ Bocnpou3BeAeHr.r{ onr4car{br Bce npr.rMeHreMbre Mero,qbr
r4ccreAoBaH[s z MeroAbr crarr.rcrnqecroii o6pa60rr<rz noJryqeHHbrx 4anulrx. pa60ry
orrllr{aer IlII{poKoe I4cnoJIb3oBaHI{e nau6onee coBpeMeHHbx MeroAoB LIccJIeAOBaHI,It
(rorzuec:rneHHr,rft aHa,rI,ts 3Kcrrpeccr.irr rcHoB c rroMorrlrro rII{p c gerenqueii B pea:rbuoM
BpeMeHri, SDS enercrpoSope3 B nonr4aKpr4JraMr.iAEoM feJre 14 BecrepH-6.nor ananu:, rpauc-
6nor [epegoc, urr'"ryuo6lor arraJrr43, ruo:rer<yrxpxo-r]r.rJroreHerrzqecKr.rfi ananfis
cy6re4rznuq H'-AT(Dasrr rouon tac'ja u gp,), coorBercrByr0qr4x rrocraBJreHH6rM 3aAaqaM.

B pa-:4ele <Pesy:rr,rarrr u o6cyNgeur.re)) no-[yqeHHbre Marepr.TaJrbr xopono
I43.rrOXeHLr n o6cylr4arorc-r c rprzBrerreHr4eM coBpeMeHHbrx nr.rreparypHr,x 4arrnr,x. K
uzcry uall6onee 3uaqrrMbx Mo)r(Ho orrrecrll cnelyrcrlue:

1. ,{or<asana peryrrqus pa6oru rr3yqaeMbrx rrporouHbx rroMfl Ha
TparrcKprrmlrzoHHoM, TpaHcnrqrzoHr{oM, 14 BbrrB-treHa Ar4lraMuKa p{Aa peryJrrTopHbrx
Mexarrr.r3MoB Ha IIocT-TpaHcnsqrioHHoM )?oBHrX.

2. Bnepnsre Br,rsBJreua nprMas Kopperrqru AuHaMrrKu gKcnpeccr4r4 c
rrocJre.qyrcrqrrM r43MeHeHrieM arrussocru H*-ATOa-s z H*-nnpo$oc$arasrr.

3. Bnepnrre rroKa3a'a Bo3Mo)r(Hocrb nepepac peAerleHrls 3HarrrrMocrrz nporo'Hb,*
HacocoB nJIa3ManeMMLI 14 ToHorrnacra B npoTlecce peaJftBa\hr4 ocHoBonoJlaralo Iero
Qu:r.iolorr.rvecroro 

''pouecca - pocra pacrsxe'r4eM. Ha nepnuunou grane pocra
J[1,4r4p]Toqee rroJroxeHrre 3aHrrMaer H*-nrapoSoclpara3a, Ho r xoAe pa3Brrrr.T{ frirroKorrzJrf
c uureHcrz$zrcaquefi pocra pacrrxeHrieM npoucxorrrr cHrDr{eHrrr4 $llslroloruvecroil
3Haqr.rMocrr.r 9Tofi [poroHFroii noir,rnlr. Ilpoucxo4ar ycuneHtre ponrz Ht_ATOaru
TOHOr|raCTa n H*-ATOas6r nnasuarrzqecroii lteu6pauu, [prrHr]MarorFx axrr.rBHoe
yqacrr4e B peanrr3aqr{r4 pocra pacrt)r(eHIreM paarlzrenbHllx KneroK, .rro 6trro [oKa3aHo
rrepe3 yBerfiqeHrze 3r(cllpeccr4'I feHoB, KOAr4plrOrrIUX ux ulu nx cy6re4uHr4rlr,r, a raKxe



HaKOrrneHI4e coorBercrBylotqax 6enKoB B COCTaBe MeM6paH, Ha 3Tane r4HTeHCr4BHOrO

pocTa pacTt)I{eHLIeM fr4IIOKOTr4neii gTuo.lTt{poBajlH6IX npOpOCTr(OB

4. Bnepnr,te npoBe,{eu uo:rexylxpno-Sr-iroreHerr4r{ecKrrit arrairuz
aMr4rroKricnorHbrx nocJreAoBare:EHocreii pa3nr4qHbrx cy6aegr.ruuq earyo:Urpuofi ll -
AToasH floxasano, qro pa3rr4rrHbre cy6regunuqr,r H*-AT@a.u u3MeHrrorcr B xoAe
sBonroqHr'r no-pa3HoMy, xorr 14 rB.[-rrrorcs crpyroypHbrMu qacrrMrj o4noro 6e:rra. Ha
oclroBe npoBeAeI-rHOfO aHaJII43a MO)r(HO OxapaKTepir3oBarb HecKoJIbKo ocHoBHbrx
oco6eHuocrefi 3BoJrrorlr4H, Koropbre no-pa3FroMy cor{erarorcrr y pa3Hbrx cy6re4unr.rq aroro
tpepuenra, TaKrIe I(aK ,4ynJIHKa{riIi, pa3nl'I qaroquecr no iJpeMeHr4 Bo3Hr4xHoBeHLIt, u
KOHCepBaTIiBHOCTb.

I4urepec [peAcraBrrer pa:pa6orannr,rff ArrccepraHToM nonr,rft uerog gKcrrpeoc

o peAeJIeHIiS 3aKl4cr.{rcUleii cnoco6uocru nporoHHblx nOMrI C UonO:rr,:Onarrzelr 100/o
pacrBopa 6pour<peso:ronofo nypnypoBoro, r<oropsrii 6e: 4opororo o6opygonaual
lo3Bon.ser orleHur6 TpaHcnoprr-rlro aKTr4BHocr6 erux seplteHron n cycnen:uolluoit
rrynrType KneroK pacrenrEit. MeroA nrox<et 6sur eocrpe6onau An.{ 9rtcnpecc_
TECTI,IPOBAEITS NPOTOH-TPAHCIIOPTUPITOTqEii AKTI4BHOCTI4 K.]IETOI{ DA3.[I4IIHbrX
cycrreH3rroHHbrx r(ynbTyp.

B rra-ge <<3arcrroqeute> npe.4craBne' KparKuu Iirorosrtfi aHaJILr3 nonyqeH''Ix B

Allccepraql'Il4 AaHI{bx, H npeAno)I{eHa MoAerb LI3MeHeI{Iit aI(TItBHocrLI nporolr-
Tpar{cfioprapyrorqlix seplrenroe pacraremuoii x:rerxr{ B xoAe pocra pacrrx(eHueM.

3aeepruaror pa6ory 6 BbrBoAoB, r{oropbre Bbrre*aTor u3 pe3ynr,raroB npone4dnueix
uccre4oBaHHi, I{ coorBercrByrot noctanleHuoii qeml L 3aAaLraM.

B qerorrrr, a\4cceprallr4rr ocraBrser or{eHr, xoporree Brrellarnelilre! xorq neo6xonzuo
oTMeTI4Tb HeKOTOpbIe BOnpocbr, KoTopLIe Bo3HI.iKaIOT IIOCJIe npoqTeHllr.

I . llovelry He npuBeAeHbr nprireplu qr.rcrorbr r4cnoJr*yeMr,rx B gKcrrep'MeHrax
uelr6panurx QpaKqlift [na3MaJreMMbr t4 roHon:racra?

2. tr4cnolt:yerras B g*cneprrMeHTax KoHrIeHTparInl 6acf lr:rol,rr.iquHa Ars 
',oAa'reH'n,fl4Aporl4TuqecKoit aKtzeHoctfl H'-AT@agn roHotrJracra Io.]Dr(Ha rroJrHocrblo rroAaBJIrrb

ee aKTI.tBHocr6, uro ue na6rno4aercl e npuregeuHrlx SKcrIepuMeHTax
3. Er,rn nu nponeAdH nnru6r.-opur,rii aHaJrri3 rrAponurr.rqecKori axmeHoc:r[ H*-

nuporpoc{la'ra:sr?

4. Xorx pa:gen <Marepua.nrr rr MeroAbr) 3aHxMaer 29 crp. n neu ner o6ocuosa'rirr
nr'I6opa o6rexra IIccJreaoBarrut. 3ro sbucH.f,ercs no xoAy o3HaxoMJIeErr{ c Arrccepraq}ieii
na crp. 85 u 103.

o4uar<o nsrcr<asaHHbIe 3aMeqaHLIt Ee BrLirlor Ha BbrcoKylo oqeury npe4cranaeunoit
Ar.icceprarlr.loHHofi pa6orr,r.

Bcd erIrxeli:rorreHHoe no3BoJrter cAeJIarL 3aKJrroqeutre o roM, qro
!l3Hb Txr-r.rxo npe,{craBJr{er co6oit saeeprueuuyro nayunyro pa6ory,
r<oropofi cyrqecrBeHno Aorlo.lrurrer Hamu 3HaHr.It o poJIIr fipo.roHHbrx noMrl
pocTa pacTr)I{eHueirrt Iz o6 LI3MeHeHVrr $yllquoua,rr,uoii aKr.uenoctl.I erux
oHTOteHe3e.

ArrccepTarlr4t

pe3yJrbTaTbr

B npoqecoax

Sepnaenron e



Tanuu o6pa:ou, Ar{cceprarlrioHHa-a pa6ora 93Hb Tl.lu.rNo <Pery:uqul
aKTr4Br{ocrlr rlporoHH}rx HacocoB pacrl,ITen6Ho[ KJIeTKIT B xoAe pocra pacrfi(eHlzeM,
coorBorcrByer rpe6onaunarr.r n. 9 J\! <lIo:roireHr4e o npucyxAeHrzri y.{gHbrx creneneft>,
yreepN4enuolry [ocranoBJ]eHrreM llpaerne:rrcrna Poccuftcroft @egepaquu or
24.09.2013 r. Jtl! 842, rpeAGrBJTqeMr,rM BAK Muno6pa: oBarlttfl rr nayr<n P@ n
AllcceprarlfirM Ha corrcKauze yudnoii creneuz KaHAr.rlara 6uonornqecxrzx HayK, a rISHb

TlruqNo sacrylr(r4Baer npricyxAeHrrr zcnorrloil crerreHr.r KaHAt4Iara 6raolorrzvecrzx uayr<

o cfleqrza!'rrgocrn 03.01.05 - 6usno:rorr.is u 6uoxr.ivus Dacreuuii.

Osorr.rHa Haranr.{ Bra.qr.ri\lrzpoeHa

3an. ra6oparopueft $nsr.rorornz pacrlrrelruofi r<:rerlo.r

@e4epanrnoro rocyAapcrBeHHoro 6ro4ncernoro
yqperxreHr.l{ Haynu tr4ucrary'ra tf suororuu u 6llo
pacreuuft Crz6upcr<oro orAerreHzr PAH (CI4OI4EP

4or<rop 6uororuqecru4x Halx 03.01.05 - Su:tro:ro
664033,r. tr4pryr:cr<, yn. Jlepnonrona, 132

Ten 98748824647 , e-mail: ozol(@sifibr.irk.ru

flo4nracr, H.B. O:onunoii y4ocroBeprrc
Haqa.nsHlln orAena Ka.qpoB CI4@I{EP CO PAH
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