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Ha Al,IceprallifiHy po6ory POKI4ISKO|O Iropx BoloAlrMupoBuqa
"EioiHSopMaru.IHi ui.qxoAl{ ra peroprepHa c}rcreMa .qJrr Aocri4xeHru oco6manocrefi

B)KlIBaHHt KoAoHin y reHoMax cTperrronaiqeris", rpegcraBJrerry Ao 3axracry Ha
s4o6yrrr HayKoBoro cryrleHr KaH Iiuftara 6ionoriqHr{x HayK 3a creuia.nnnicrro

03 .00.22 - MoJreKyrr.f,pHa reHeruKa

3'rcynaHHt oco6rusocrefi KoAoHHoro cKJraAy B reHoMD( 3ruruuaerbcfl

BIDKJILIBOIO npo6leMolo MoJreKynxpnoi reHerr,rKr,r. .f,nuqe nepeBorHoro

BI4KopHcraHIrt AetKI{x cnnoHiui.rHr,rx roAoHis y nopinHrHHi 3 iuruunan e 4o6pe

ni4ouIau, aJIe 3aJll,IlxarcTbcf, He3'f,coBaHlIMLI fioro [puqI,IHI,I i roHrperui

3aKoHoMipHocri repeBalrcHoro BrrKoprrcraHHr roAonis y pisnnx opranisrrain

3oKpeMa, y cTpenronaiqeris. Ocrimru crperronaiqeru mlrpoKo BlrKopLrcroByrorbcf, B

6iorexHonori-f,x, iHQopnaaqi,s rpo KoAoHHufi crura.q s ixHix reHoMax Ma€ BDKJrr,rBe

rIpaICrLIqHe 3HaqeHHfl. Aucepraqifina po6ora I. B. PoruqrKoro B ocHoBHoMy

rlptlcBtqeHa .qocriAxeHHro KoAoHHoro cKJraAy y crpenrorraiqeris i pospo6qi nosux

iucrpynaenris Nrfl, TaKoro .qocnilNeHHr. 3narKaro.rn Ha 3a3HaqeHe Blrrqe, TeMy

AllceprallifiHoi po6oru cril Br,r3Harr ar(ryaJrbnoro -.flK y QyHaaMer{raJrbHoMy, rarc i

y rrplrKJraAHoMy aclercTax.

Po6ora [oB'.fl3aHa 3 'reMaruKoro HayKoBr[x .qocri.qxeHr rca@elpu renernKu i

6iorexnonorii JlrnincrKoro HaqioHanbHoro yHinepcrrery inaeni IsaHa (Dpanrca.

,{Hceprarlir, qo uo6y4oBaHa 3a 3araJrbHorrpufiruroro cxeMoro, uictutr I29

cropiHoK ocHoBHoro reKcry i 3 .qolarrn. .{ncepraqi.r inrocrpoBaHa 39 pncyHraun i

6 raflnurl.f,Mlr, crlrcoK BlrKopucraHrrx Ax(epeJr uicrnrr 102 [ocLrJIaHHfl. B qilonay

Alrcepraui.s ao6pe o$opuJleHa.

OcHosHi uayroni roJro)KeHHr i gucHosKI,I Al,IceprallifiHoi po6orn uonuicrro

Br,rKJraAeHo B orry6nircoBaHr,rx npaqrx s4o6ynaua, uo Hariuyrorr 9 rry6nircallifi, B

roMy .rzcri 6 crareft y Sa:<onrx HayKoBIrx BnAaHH.flx. Cepe4 HIrx 4 crarri

HaApyKoBaHo B )KypH arrax, Iqo BXoArrb Ao HayKoMsrpu.IHoi 6asu AaHLrx Scopus ra

Marorb inauarr-Qarrop na pinHi I,5-2. AnropeQepar aAeKBarHo i n uonHifi naipi

repe.qae guicr AllceprallifiHoi po6oru.



flpegcrauenufi y Pogaini 1 nireparypnufi orJrflA rqoAo uogenefi enonroqii

IryKJreorI{AHI{x ra anainoxucJrorHr{x nocliAosHocrefi, oco6lnsocrefi B)KHBaHHf,

roAoHis, 3araJlrnoi xapalcreplrcrlrKr{ crperrrorraiqerin i poli oAHoro 3 pi4riurnx
leftqnHoBl/tx roAonig e crlIcJIr{M, afie sN{icronHl,rM _. TaKLIM, rrlo AeMoHcTpye Br,rcornft

pineHr reopern.rHoi ni.qroroBKr{ aBTopa.

y po6oti BI4KopI,IcraHo ruupoxufi Ha6ip cyqacHnx ueroAin MoJreKynrpuoi

reHerllKlr, 6ioiHQopuaruKl{ i nairpo6ionorii, orrrcaHr{x y Pos4iri 2: MeroALr

KyJrbrI,IByBaHHfl unauin uircpoopraHisruin, reHeruqHoro aHanisy, oTpnMaHrrt

percou6iHanruux MoJlexyl .SIK, eneKTpoQopee, uoliuepa3Ha JraHr+oroBa peaKrlir,

MeroAI,I rpaucQopnaaqii 6arcrepiaJrbHr{x rcnirraH, rx}rpoKLrfi Ha6ip 6ioiHQopMarr,rqHrrx

naero.qin, MeroAr,r KoM['rcTepHoro [poIpaMyBaHHr rorqo.

Po6ora I. B. PoruqrKoro MaJra Ha rraeri s'.rcynaru oco6lnsocri KoAoHHoro

cKJraAy y reHoMax crperlrolriqeris (V ToMy uncli, B eBoJrroqifiHorray acnerri),

pospo6Hru Honnfi rpolpaMnntrt iHcrpyrraeHr Arr nisyarrisarlii KoAoHHlrx sal{irqeHr i

crBoplrrl,I HoBy peroprepHy cncreMy AJr-fl BlrBrreHHr oco6lnsocrefi rpancrlrqil

pi4rcicHoro KoAoHy UUA. OrpnnaaHi pesynbrarr,r rpeAcraBJreHo y pos4ili 3.

flepmufi ni4pos4in rpncBf,qeHo BLr3HaqeHHK) nafi6inrru aAeKBarHax

eBoJlloqifiHnx nao4erefi rryKJreorlrAHax i arraiHoKrrcJrorHlrx sal{i[IeHr y

crperrolriqsrin. Anrop repeKoHJrlrBo rrpoAeMoHcrpyBaB, rqo Nffi reHis 6irrcin

piaHnx QynxqioHarrbHr{x KJracin e aAeKBarHr{Mra pisni uoAeni ganaiH. I{e spo6JleHo Ha

rpr,rKJraAi reHin oAHoro Qepuerrry, oAHoro rueu6paHHoro 6inra i cerrau

TpaHcKpznuifiHrx Qalcropin. Xorirocs 6 uo6axcarn aBTopy rpo.qoB)KI{rLI

.qocli.qxeHHf, B rlboMy Hanprnai s MeroK) g6imurrrn rcinmicrr rpoaHaJligosaHl,Ix

reHis i ixHix $ynqioHaJrbHr{x KJracig ra s'.rcynaTl,I rpruHuu rarcoi pisnHqi.

y ni4posgili 3.2 rpoaHaJrigosaHo oco6rnsocri B)KlIBaHrrfl rap roAoHis

(rulro.qoHin) y reHoMax crpenrorraiqeris. Anropy BAaroc.f, gHafrrz rilrra rap

roAonig, rd Marorb reHAeHrliro a6o .racriure sycrpiuarlrcb pa3oM, a6o yHuKarI,I oAI{H

oAHoro. IIi p$yJrbrarlr e rroreHrlifino BDKJIITBITMI,I AJrt rloAaJrblrroro aHalisy

KorrreKcrHoro BxuBaHHt Ko.{oHin y reHoMax.

fli4pog4il 3.3 BlrKJrlrKae oco6lnsutrr inrepec. y HboMy rIpeAcraBJIeHo

pospo6neuufi aBropoM Hosufi rporpaMnHfi ne6-incrpyMelrr Ans sigyalisaqii garraiH



KoAoHiB, flKnfr Mo)Ke crarll KopLIcHlrM AJLf, aHanisy eBonroqii rcoloHHoro cKJraAy B

pisHnx reHoMax.

y ui4pos4ili 3.4 rpoaHarlisonaHo rilrrocri renis nefiqraHoBr,rx IPHK i rar
3BaHI{x 6lugnro-cuopi4HeHax IPHK (aHuroAoH rKr,rx ni4pisHxerbcr oAHr,rM

I{yKJreorI'I.qoM, rHacligoK tloro MoXJIHBa naicrprrrcnrqir) B reHoMD( rrrecT}r n[Ais

cTperrrorvriqeris. Kpiu roro, orlncaHo reoperrqHy MoAeJrb, fl1;a Ao3BoJrre oqiruoBaru

ruslaAKicrb eJlonraqii Toro qn iHluoro KoAorIy 3a AorroMoroK) cnopi4HeHrrx Ao Hboro

i 6nngbKo-cropiAHeurx IPHK. Mo4em 3acrocoBaHo AJrr oqiHrz urnnqrcocri

eJroHrauii nefi quHoBlrx roAoHis 6lngrro- cnop iAHeHr,rMlr IPHK.

B ocraHHboMy ui4pos4ini ouucaHo po3po6reny aBTopoM perropreprry crdcreMy

Nrfl BLrBqeHHf, BrrJILrBy eQercrnnHocri TpaHcJrf,rlii piaKicHoro Nrfl, crperrrorraiqeris

KoAoIry UUA Ha Mera6oligu qux opraHisMis. Cncrerua 6asyerbcf, Ha BnKoprcranHi

crBopeHoi roHcrpyKllii; ulo uicrr{rb ren p-rararcro3v4a3n, Ae oA}rH g nefiUnHoB}rx

IcoAonin garraiueHo Ha TTA. OrpunaaHi peyJrbrarn cniA.rarr npo HaJre)KHe

$yHKIioIryBaHHfl crnopeHoi clrcreMlr .f,K y rLrKoMy uani oAHoro 3 snAis

crperronaiqetis, rar i n layraHri s Aeneqierc reHa cnopi4Heuoi Ao KoAoHa UUA

IPHK. OrpuuaHo 4aHi, sKi csiA.rau rpo Mo)KJrr.{Bicrr rr,ricrpancnsqil rlboro

piglcicuoro KoAoHa.

y Posairi 4, xrantrt rpncBflqeHo auanisy orpnMaHr.rx peyJrbrarin, aBrop,

o6ronoprcrcqv ix y 3araJrbHoMy roHrerccri AaHr,rx iHrunx AocriAHurcin, rporroHye

rIoflcHeHHf, BcraHoBJreHlrx 3aKoHoMipnocrefi Ta o6roroproe rrepcrrercrvrBu

3acrocyBaHHfl pospo6neHax y po6ori 6ioinQopMarr,rrrHoro i erccnepr{MerrraJrbHoro

rHcTpyMerrrlB.

fli4cyuoByrcqu cKa3aHe Bnrqe, Mo)KHa crBeppKyBarvl, uo HayKoBa i
rrparcrnqHa qinnicrb Auceprauifinoi podorn I. B. PoruqrKoro roJl.flrae B ToMy, Iqo

n Hifi olrrcaHo ourlrManrHi rrroAeni garraiuleHb B reHax, ulo niAHoctrbcfl 4o pisnrrx

QyHKIioHaJrbHr,rx ruracin, [poaHanisosaHo rcoAonHIafi cKJIaA B reHoMax

crperrrouiqerin, po3po6leHo noszfi 6ioinQoprraarlr.rHufi iHcrpynaeHr Arfl

nisyarisarlii Ta aHaJrisy rco4oHHrD( garvriqeHb ra crBopeHo HoBy peroprepHy cllcreMy

AJrf, BLrBqeHH.s rpaHcuqii pi4rcicrnx ro.qoHis. flpeacraBrleHi y po6ori AaHi



s6arauytoD 3HaHIrt IuoAo 3aKoHoMipnomefi B)rorBaHrrf, roAoHin. Pospo6neHrafi y
po6ori 6ioiH$opnaarn.IHufi inctpynaenr Mo)Ke 6Wu BlrKoprcraH1afi npr aHanigi

eBoJrloqifiHnx upoqecin, a peroprepHa cncreMa - rpn .qocliAxeHHflx MexaHis1{is

KoHrpoJIIo eKcrlpecii reHis. Hane.qeHi y Alrcepraqii peyJlbrarui BLrcHoBxz sHafiAyrb

3acrocyBaHlrt IIepIn 3a Bce B HayKoBI,IX AocJriA:rcennsx y raJry3rx MoJreKynrpnoi

6ionorii i renerllKlt, a raKo)K y 6iorexHoJloriqHrrx pospo6rax, uo rpoBo.qsrbcf, B

aKaAeMi'rHux Ta ocsirHix ycraHoBax, xri [pargororr HaI B]rBqeHHrM

3aKoHoMipHocrefi 6ionori.Inoi enomoqii, upr,rHqnnin opraHisarlii reuonain,

naexaHisl{in perynrqii 6ilrconoro cHHTesy i uouryKoM HoB}rx ui,.qxo.qin y

BLIKoplIcranHi crperlTorraiqetin AJr.fl rrpo4yKrlii 6ionori.rHo arcrr.rBHrdx peqoBuH.

BurcopracraHHf, cfracHl{x eKclepuMeHTaJrbHax naero4in, 3acrocyBaHr{f,

Teoperl,IqHllx i erccneplrMelrraJlbHr/rx uiAxoAis, qo Ao[oBHrororb oAr,rH oAHoro,

y3roAxeHrrf, orplIMaHlIX peyJrbrarin s icHyroqr,rMlr eKcrreprMernaJrbHlrMlr AaurauH i
BI,IcHoBKaMn iHmzx anropin Ao3BoJrf,rorb KoHcraryBarr,r 3ararrbHy AocroBipnicrr
TeoperrrrrHrlx i erccneprlMeHTaJrbHrrx peyJrbrarin ra o6fpynToBanicrr HaynoBrrx

BrrcHoBrcin.

flpore, Ao AllcepralliftHoi po6orn I. B. PorzqrKoro BHHlrKJrr,r nacrynHi

3ayBaxeHHfl Ta 3arr[TaHHfl.

1 . Asa 3arIITaHHt BIIHHKJIo Ao ui4pos4iny 3 .1, Ae aHarisyBarrr{cb ruoAeni

I{yKJIeorI,IAHLrx i auinoKl,IcJrorH}rx saldirleHn. flo-nepure, aBTop crBepA}Kye, lqo

"Mo4eili, {pyHroBaui Ha ueroli nupinmoBaHHr IVIAFFT y 6inrruocri suuaAKiB He

y3roDl(yrcTbcf, 3 Tr{M}I MOAeJr.f,Mr.r, .f,Ki Br,IrIJrI,rBaIOTb 3 TpbOX iHUUTX zurrOpnrn{in

nnpinruoBaHH.f,". Hacnpan4i x, .flK Br{IHo 3 ra6l. 3.1, rirtrru Nrfl, oAHoro reHa 3

Tpbox orrrr,rMalrbHa MoAeJrb 3aMirqeHr rrpu nnpinruonaHHi 3a arlrop[TMoM MAFFT ne

cuisna.qae 3 MoAeJrf,Mr,r, qo BlrrBJrrrorbc.f, .f,K Hafirparqi arr.r iHutnx anropurlain

nzpinHroBaHrrfl. flo-4pyre, aBTop 3a3Haqae, tqo oAHo 3 AepeB Ha pl{c. 3. I

lesKi rconrercrni

9 nap roAoHin, ulo

uo6y.uoBaHo Ar,s reHa rpaHcxpnuqifiHoro Sarcropa AdpA "Ha ocHosi orrlrnaalrHoi

uoAeri GTR". A.rre IIf, MoAeJIb gonciu He

TpaHcrgranqifinnx Qarropin y ra6n. 3.1, 3.3.

2. Y niapogaini 3.2 aBrop

3aKoHoMipnocri B)KLIBaHHI KoAonin y

HaBoArrrb .qaHi rpo

Str eptomyces : BIdflBJIeHo

Qirypye flK oIrrI,IMaJIbHa AJII reHin



qacrirue 3HaxoAtrbcf, rloptA, i 2, - B tKI{x KoAoH}I Marorb reHAeHrliro yHn6ar}r oALrH

oAHoro. Ui pe3yJlbrarl,I e qircanuura, aJre Harrpr,rKinrli ni4pos4iny aBTop po6rrn
cupo6y BlIBecrLr KoHceHcycn ("uarepHr{") AJr.[ uocniAosHocrefi gHafi.qeHux

AI'IKoAoHis. /.tts raKl{x Marlrx nn6ipor (sia ABox Ao rror}rpbox guafi.qeHnx

nocliAosHocrefi) qi rconceHcycr BlrurrAarorb Aerqo cyrraniaHr.rMlr.

3. He gosciN{ BAaJIoIo e B}rKopr,rcraHa aBTopoM reprr,riHonori.f, rrloAo pisnrrx (no

ni.qHorueHHro Ao neBHoro KoAona) runis IPHK. 3aranuro B)KlrBaHLrMr,r e rep1ainn

cnopidueua (cognate) IPHK (anrurcoAoH sKoi snigHae prattuit rco4oH), uecnopidHeHct

(non-cognate) IPHK (anrnxoAoH sroi He nuisHae Aanuft rco4oH) i 1nrcurco-

cnopiduena (near-cognate) IPHK (rrca aKrlerrrye HecnopiAHerry arraiHorzcJrory i
aIrrI4KoAoH lrcol, ni4pisHrloqncb ni4 aHTlrKoAorry cnopi4HeHoi IPHK o.qHlrM

rryKJIeorlIAoM, 3AareH 3 rleBHoro iuoripHicno nnisHasarr.r AaHHfi rcoAoH). Cuopirureni

IPHK aBTop rloMycb Ha3nBae "aKrIe[TopHr{M}r". TaKrafi repuin (rrc i "HearuIenropHi"

IPHK) ngarali He Bl,IKopucroByerbcr - qe cJroBo Mae ni4HouleHHf, .qo aKrlerrryBaHHf,

anaiHorucJlorll (rrc, crcaxiuo, isoaKrleuropHi IPHK, Iqo aKuerrryrorb oArry fi ry caMy

auiHorucnory), a He Ao KoAoH-arrrlrKo.qoHoBoi ngaeuoaii.

4. y replnoMy croBrquKy ra6r. 3.3, Ha MoK) AyMKy, 6ylo 6 4oqinrHirue

3arlucarl,I refiqnHosi KoAoHlr, a He aHTr,rKoAoHr,r. Bimur cyrreBe 3ayBDKeHHf,

crocyerbcfl ptrc.3.l1 ,3.13 i 3.14: upeAcraBJreHi Ha Hr,rx KopeJrrqii rr,rix nimrcocrf,Mr

ronifi reHis cnopi4HeHr{x i 6nnsrKo-cropiAHeHrx IPHK BuurrAarcTb cyMHisHuNM.

I{inano 6yno 6 3Harr,r, sKi rcoeQiqieHTr,r Kopeffrlii niluosiAarorb so6pa:rceH}rM

3AJIE}KHOCTf,M.

5. y uiaposairi 3.4 orncaHo MoAeJrb, flKa Ao3BoJrfle olliruosarz tunn4rcicrr

TpaHcJrrrlii. MoAeJrb BlrrJrf,Aae 3aHaAfo crpoueHoro y rimrox acrelcrax. flo-nepure,

MoAeJrb AJrr orliHru ueudrcocmi roBlrHHa 6yna 6 6asynarucr Ha niueruqHl{x

pinHrHHrx. flo-4pyre, rusHArdcrr rpaHcrlrqii Ko.qoHy oqeBI,IAHo 3aJre)Kl4rb sil
KoHrlerrrparlii ycix runin IPHK: HecnopiAHeni IPHK raKo)I( Ha .qesKufi qac

sn'rsyrorbc.f, 3 pra6ocoMoro, KoHKypyroqn gi cnopigneHllMl,I. Tarc caMo, 6lugrrco-

cnopi4HeHi IPHK KoHrrypyrorb gi cnopi4HeHrMu, .flK i nannarn rusu.qrictr

rpaHcJrflrlii rcoloHy 6lngrrco-cnopi4HeHl4Mlr IPHK (pinH. 3.2) Mae 3aJIexarLI TaKo)K



siA roHIIeHTpaIIifi i firraonipHocrefi npneAHaHHr ycix iHrurx 1PHK. Orrnce, BlrcHoBoK,

cQoprrayJlboBaHl{fi Ha ocHosi mrcoi crpoqeuoi naogeli (npo re, rqo pi4rcicurafi Ho4oH

Mo)Ke TpaHcJIIoBarI,Icb He MeHII ToqHo, nix norryJrf,pHi xoAonu) nnrurAae 3aHaATo

Kareropl{rlHl{M. y Bcf,KoMy pa3i, sracHi eKcrlep[ueuratrHi .qaHi aBTopa 11po

MoxsllrBicrr naicrpancrlrqii KoAoHa UUA (nigpos.qir 3.5) leqo cyrepeqarb raKoMy

BI,ICHOBI(y.

6. flpu o6ronopeHni p$yJrbraris aBTop crBepAx(ye, uo "BncoKufi GC-cKrraA

reHorraHoi ruilC crperlroMiqeris qe Hacni.qorc KoAoH1ax ganailqenr ui4 .qiero

eBoJlroqifiHrx cvur, a to.IHirle rIeBHlIfi pyruifinufi,.Uo6ip Ha KoAoHHoMy pirui". 3 qnna

BDKKo rloroAl,ITlrcr. flo-reprle, Iqo BKa3ye Ha Ao6ip i vonay niu pymifiHrafi, y f,KoMy

HarlptMIcy? fry eBoJlloqifitry nepeBary Mox(yrb HaAaBarr,r GC-s6ara.reHi rcoAoHra?

flo-4pyre, notcHeHHf, BI,IcoKoro GC-crnaAy flK rrpnqlrHu 6ilrur szcoKoi qacrorr,r

GC-g6araqeHl{x roAonin e npocrirunu, a orx(e 6imn oqeBnAHr,rM [oKr,r He

AoBeAeHo nporllJlexHe. Anrop HaBoAr.rm rilrrra oALtH apryMerrr Ha Kopncrr csoei

iaei: rpo re, Iqo rpoueclr MyrareHey y 6arcrepift cuprnaonaHi y 6irc uiAsuueHHf,

AT-sMicry, a onl(e, ocrcimru crpeurouiqern e si.qHocHo MoJroAlrM TaKcoHoM, BoHr,r

rIoBlIHHi 6yln 6 Marll He n:rrliluit, a Mo)Ke fi Hzx.rufi, GC-nnaicr nopiuruuo 3

ApenniulLIMH TaKcoHarrau. B rlboMy € ceHc, aJre Mo)Ke 6yrz 6araro pisnrx rpuqr,rH

AJUI BllcoKoro GC-nuicry y crperrrorraiqeris: HarpnKJr&A, 3 Meroro uiAsuqeHHfl

cra6inrHocri uogsifiHoi cuipali [lIC Toai repeBatrHe Br,rKoplrcraHH.f, GC-

s6ara.IeHl{x rcoAouin e aBToMaruqmrnra Hacni.qKoM niAnnuleHoro nrraicry GC-nap.

7. y rercri .qrceprar.Iii sycrpi.raJotrcr roo,qnHori ,upyrcapcrrci, crnnicrn.rHi i

rryHrcryauifi ni rroMlrJrKr{.

HageAeHi 3ayBareHrrfl )KoAHuM qr,rHoM He BruruBalorb Ha 3ararlblry sucony

oqiHrcy po3nrf,rryroi po6oru.

BncnonoK rrloAo nhnoniAnocri gncepraqii BcraHoBJreHrrM BrrMorau, nrci

npegtnnJrflrorbcfl Ao KanArrAarcbKnx Arrceprarlift. ,{ucepraqifina po6ora

PoruqrKoro Iropr BonoAr,rMnpoBr,rqa "EioiHQopnaarnuHi ni[xoAu ra peroprepHa

clrcreMa Mfl AocliAxeHHs oco6nnsocreft B)KLrBaHrrf, roAoHis y reHoMax

crperrronaiueris" e qilicHoro, saKiH.reHoro HayKoBoIo rpallerc. 3a cBoelo



aICTyaJIbHicno, MeroALrqHlIM pinnerra, HayKoBoro HoBlr3HoK) i nparcrnqHoro uiHHicrro

orpLIMaHL{x peyJrbrarin A}rcepraqi.f, uosnicrro siAnoniAae Br,rMoraM n.l 1 <[Iopr4ry

rpllcypKeHHt HayKoBLrx cryueHin>>, 3arBepA)rceHoro llocrauoBorc Ka6iHery

Minicrpin Yrcpainu nia 24 JrlrrrHr 2013 p. Ns567, grci upe4'.nnrrrorbc.f, Ao

KaHAlIAarcbKlIx 4ucepraqifi, a r aBrop 3acJryroBye Ha rrplrcypKeHrrfl HayKoBoro

cryrlerrf, KaHALrAara 6iorori.IHnx HayK 3a cneqianrHicrro 03.00.22 - uorer(yJrf,pHa

rEHET}IKA.
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