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o{nqnanbdoro lr..eprrudroy}ysMrDrnM,xann0DH6r(Il]ycetrue
p Eoo6pa3trr n rBoirDqnr scalnbmBnpycirbrx,rsroramnlecKrr 6ametrn',
npersaBn€Iry4 yqesot crenentr x$nlara 6ror0ruq€cxrr Hlyr no
cneldanLnodr 1.5,l1 -(Mrq)o6n0rornDtr 1,s.6-<E4orexnonor{r,

A(ryanlnocrL trcd€aotrurn. MarHrroramrcecMc 6a(rcpur (MTB) xapanepnyrorct
cioco6Hocrbro xcrmstMarH qnlx op.aHem! npelcraBn'ourx
co6oii npolyu 6rovrrcpa1sauuu *ere.a. OHr o6psoB.Hlr *p{cruraMu Ma.rerhra HU
rpen.nra, norybrlr r nunontorensonon Mev6paqon. Enaroaapr MarufiocoMaM MTB cnoco6rlJ
opreHr{poBarlcr B npocrlaFcre B/xor6 crros6rx nrHrn MarHrrHoro notr 3enr. aBnxeBxe
no raMM opucnrrlaM npomBolrrr cnoMoubo x.lTr(oB ! Hadmerct
CHHI* Nan'erocoM rcHDonnpyercr NamerocoMHLni .esoMHlM Macftpoii {Mr(), B koropbrn
BxoDrylfikd6nEre.e3.'j yelcrByrcure Do scex sranax 6noMrHepdmalnr.
Ha ceroAlrrnuil ,leHB F rlynny 6ameprt trxoArr nFrcrauhen{
p&rncHbft Olnyiio.. MTE darcrrr noBceMerso BnFecns'xj conoHoBarlrx ! Mopckrr
EoloeMax. lonLuuHcruo 6amcprfi - M*odurL', !o Bcrpcqa'orci I
yleldx rHrepccyer nlakrrce amrlecnnx 6ameprn. Hanprver
r.yceHne cneqrorkn MTB np!6nn3nr yeeHbrx ( npaKrqcc(ofiy ncnonbrosaHlro crpyfrrlp Ha

ocHoBe 6meprd6HB'r va.Hero BLrx cpe!-B rap.erHoil AocraBxtr
reMpcrBj .rncprepMrqecxot repmn{ n rcHTpacmn tueHroB lnr naflurHo-pBoEaHcroii
roMoryadnd, no cpameHrF c Hcnon6stlolrnMrcr u Hacroruree Bpe\lr crFykrytavr Ha ocHoDe

6aheararhHLrt narHcrxr o6nalaer nyluen
x&nlec(on cra6nrLnocrLro, B!rco(oi onHoporHocE6 no 4opMe { paMepar'. a mftxq no !tuxe
6on ee Bax! o, rdco (on 6r ocoBMecrnMocrro.
Hacrld c 196:r.o!a (CdLBarope 6en,{Hr) ! ndra c 1974rc$ (Prlapa BIkMop), kor}r
Mnryo6,onoM BnepBL,e o6Hapyxmr MT6, rx r3ycc!!c npouno
ocruocb elrc \!rro.o 3onpocou /lo crx nop ocrlFM BonpocL

rcHHoro Elacrepa (Mfo, FaHoo6psm MTb, cnococos
nePeMe@eHrr r pamoo6p4nr M*a6o!rrMa, onorexHono.rcecrcfo

Bce s6Me c(saHnoe u onpenenra *rydLHocr6 ,qaHBon pa6orLr, nocuiurennon pspa6oitre
HoBdx MeroloD !!cHrnor(a$r MT6.

AocroBeDnoo6 tranqoBas"fi, IocroBepHo{h perynLmror nonrBepxlaercr nyfirmlriMn
pe u*3nlyeNdx Bbrco{opetrHnmDLx Mer(ltl npoa! 3x nypH d ax. !c n oHrpo Ba! ucM rcH our hr x

u 6&! Aatrbdx NCBI. Ma*prdbr nrccepralqq colepxa'o B

tecarHdx pa6or* I rkcnepwenrdLnd crarlrx r 6 rsncax (oHdepcEquli.

Htyqnlt HoBnrtra B xoae BLrnorHelr, pa6orbr BnlManHe tlenero
nceeloBasrm panroo6pa{r Mx 6axrepnn c rcnorBoBanuev
noftoloB cptunnrcnLHon u +ta(qnoHdLHoi '!HoMnM. tjrorcM pa6orr s6crynrer
3Haq rerLHoc pacuupcHrc 

'2kcoHoMnqeckot 
cltlmypbr Ma.nsror.xrrqeckrx 6rkretrt:

BtrepBde {rcmn4rlllnpoB h' npeac'asurrh Mm B OrlyM.x Eh^iDrio.hnrt,
Htdtogeh.ded.ldhNittlrpinota, HoBdeur,qrixannlnalLr:Cd,l;lallrt



Magetominusculus linsii OunyMa Nittuspno@, Co. Betliniella nagnetica 0,rlMa
Thmodesurobackriota. a?. Obscuribacleiun nagnericum ! C4 tiberimonas masnetic.
quyva D"sihi.robiata. Bi.pBHe ur MTE npoleMoHcrpupoBaHH HoBHn nn er!6onnrM. n
HoBdn rrn /lBrxeHnrj peee Mr Hnx ne xaFaroepHdq a.a Liberinonas nagnedca DUROO2
cnoco6er ( 6ponrnrHoMy uny Mera6o,nNa, ne coaepxrr rclob cnHr$a ,ryrxkoBj Ho nMccr
cnoco6Hocrtr k ocluecrMcHuro aBrxeHrr no rnny cokparueHnr H c(onlxeHnr.
npelnoxeH loBL'n cnoco6 ncrenr{r B orKpbrrLx re.ortrrLrx I
vdareHoMrLrx 6aax laHHdx, rctronb3y, M,mK B mcecrRe H!r6o,ec
iolxolrqe.o FoepeHca !n, rarcKa MrK. EMa 

'oKsaHa 
Bo3Mo{HocrL Mor{bn}Nlroro

.opr3oHrabrcro nepeHoca reHoB u 66f{ o6aapyxeHbr nosLre reroi.
l4ciByrcqre D crlrr 4e Ma.HerocoM.

np.Fa{ecRlq roqrMocrb. npennoxeHHh'n noaxo! &1r noqcM rcroMob MTE B.eroMrLrr I
MdarefloMHrrxjaHEbrxMo,{er6 nr pa3Hao6psn, MTE. Iere(r,
Mexdlrlnnroro rcrJr3oHruLHoro nepenoc! Ma artr ocrouoil llntr
pa6or ro nepeHocy MI K B rcHoMbr HeMarHrroranrceckrx 6akrcFhn.
noHrMaHre crpla1fpLr ! cocraua MfK no3Borm xonycarL
ctrHrdrcecrcn 6roro.rr.

CrDy(rypa n coloDxnrde. Crpykryp! pa6orLr no.rcec(0 DLrcrpoejrd | ,3roxera D locrrison
dopMe. lucceprausonrd pa6ora y3ys Mapnn MrxannoBHbr rn'orcHa H3 t55 crparx,rax.
Buncd 5 ra6n{u. 12 prcya(a n cnncm mreparypLr rj 245 nauMeHoBaErn, B tsrr 9 fla
pycckoM n 236 - na aH.nrnc(oM r$r(e. Irmcpraqrc nocrpocra no rlurunoHHoly trnaHy ,
cocmur m DBenoHm, rpex mlB cokpaqesrt ! npHn.xestril.
Bo (Bs€lestrb .Brop onrcbrBad cyurcmyeuryb HaycHlrc npo6neNyj amldr3ryyer uerb

3@qn, ooocHos6rBaEr Heo6xolrMo L BbDonnelrr 0coreloBaHrr.
dopMynnpyer o.HoBHbre nomxeHxr, BLidocnMbre Ha 3a@xrt.
B (O6jope nrrcparypbD.BropoM rldrnpyFrcr pa6ord 13 nrycaeMot o6naox nccneloBaHs,I
npo3olncr lBum o6rop cocrorr,3 8 ps^enoB. B nepBoM psle,re
*parrc onrcLrBaorcr o6ore npelmBnemr o MTE n NamdocoMax. Bropor psaej nocBrues
pon! MTE I MarHdocoN D6rorexHonomr. B rgerbeM pslele o6o6uetrLr r.FaHum,poBaHhl

lLr rcc,enoBaHrr MT5. B cdBepNM s nrro po]lenax ylencHo
BtsnvaHne raKcoHoNnq€ckovy parHoo6p.rrF ! 3(ono.r4 MTE. l]ecron I cen6Mon pa3lcrLr
nocstlreHbr BonpocaN 610 rHdparmaurr NamerocoN ! otrlH
uacmpa (Mflq. D Boc$roM p4,1ene paccMarpnBam, Donrocd nporcxo)klerr' ' JBonor{r
Ml.K.
B rnrBe (MareptrnjLr n M.ronb' rccrqqosanM, onrcaH! 06
,cnonlsyeMde B p06ore er! Mcro!6r
coBpeMeHrbt Mr$ooroiorncecrue, Mo,eny,rpdo-6{onorsqeckre. tuuru{*re, onr(o
xrMrqmruc r 6lolHQopMarrcecMe Mdolu o6pa6orM ladHdx.
<deynLrarbr r o6cy*\a€nm, rrnor€nLr B T!€x t4lenax 3-et .naB'

B nelBoN pa3aene as&p npBuonrr 
^dEbre 

$lnnovacura6lo.o norcka rcH.R
6xoMtrHepurcalnn or$6rr6rx 6a3d AaHtsbrK. AHtrrr 6slr larHjx
nodeloBarnbnocreil 6er(o! Mf]( no(du, MamK iRn'orct
Hd6onee no&{onruunr pedrepescNn ntr no{cfta MfK B u, (!,



6ad adH6rx r aenacr rc3MoxH6N lcnorl3oMrre MmK . kleecrBc Nap*ep! q, lere(Iluh
MTE B o6pdld o$y)(aotrrer cpeld.
Ero,!4opMarrcecMjl atrdn laHHbx 6ar NCBI I IMG norrcnrn no,r rrrh 38 HoBbrx renoMo!

6ameprt, D ro! ercne BnepBlre 6bu{ o6lapyxeHH Mrk R rclovox
bnty(oB El11lidicrcbiota, Nnnspinota A Irtlrcgere.lentara. B cpaDHeHlu c 60 b reHoMUx
MTE, koropLre 6rnr ronyceH6r 3a npenEqyrqre 60 ,fl: adqoe
cy4ecBenno yBsrtnr6 rcrnqecr9o BBecrln rcnovoD MT5 B nocraroqno kopoBse cporu
Tatrq mepBLie o6HapyxcHo ,'FrcFcrBne ua, rcloB B MI I( btjy{a mth..tedfobadd.kt.
Pdee 3r, EnL' 6bus o6Fapy*cur! ronhrc y MIE 4unyMa Nr/,vjro.a. fenoM6, MT6,
noryccrHre B rron pa6ore, B coBorynHoclu c paHee nDecrE,rv!, !o3Bo,r$ nepsrcso
lcdcaoBarb nponcxori(erre n !ruero.ovj a ra(xe npelcka3arL

MTE, np{Haoer(arux ( HGlri d,udsrerrre*kMrDnne. Ta( npelcraBmenr MTE q)"tr oB Planctomr.ekra, Latcscjbactetuld.
Ht'dtogene.lentotd. Onnitraphota A Eiusinirobiota, ueporrHcc Bceroj cnmrdfyror
Mmlerocoubr .pcntu1oBo.o cocraBs, a Nilrotpinota OcHoslBaic6 (a
8c(oHrpyrHrHoM ronoxeHrr MT6 Ha BraoEoM ' Ma.HerocoMHoM !cpe.hx, aBrcp nprxonm (
3M@ceHno o roM. ero fopr3omdLnHe nepeHocd Ma.lcrocoMH6n renoB nponcxoArr ropsro
salrej ceM ccHrdoc6 paHeej n uMeor 6on6roe 3HaleHre B Haee!oDa!!! { 3uorounn MfI(
Ilocnelyourn andrs Men6onmNa nonyceHHLrx reloiiou MTB Mo*er
DLtleneHuF MfB B cHcrLre kynLrypbr. KpoMe roro, ronpo6lbrr ardlr MfK
percHcrpyrpoBaHsbft naitrn paHec ne uenrrorlrsiollHHbE rcHLr.
yeacruy4lrxe B 6!ov!!epu'3

Bo BropoM paAele rcueloBulcL Mlt n oj. Eeroe Eoply(oBc(oc AqopoM 6Lrro
nonycelo I reHoMa MTB! nprs@exaurx olnyMaM Ni,/,spr'o!a I Then\desutl.b1ctqiota.
ll,r nepron 6!(repHu, ca Masneromonas plexicareia LBBot. 66,na no,yqena konLqeBa,
xpoMocourd c6oprc! craBru nepBot (orbleBot c6ot(or MTI 4r,nyMa 

^?,apr'r./a 
KpoMe

rorc! aBmp orucualDa BHna-kasauara: Co Magetoninusculus linsii LBB02 n C,. Bc jnje a
ma8netica LBB04 B Mfl{ rBB04 raMe 6M, !*mx!o!aHbma, reHLr.

&u trccx rrHoMoB 4nryMoB ,\', rospircta A Theho&stifobact /n 4 colepxauHx s Mf( ,d,
.oHL', r&ee B pa6oe npoDonuac6 pckoHcunrur drnnorcnerhcecox nepeBLeBj B p*yn6ran
cerc BnepDdc 63u leftmHpoDan ncpB6rn cny*t ropr3ocruEHom ncteloca Mfk cpcr!
ceMenoB MTE DHyrpH OunyMa Nitrolphota n Mexly +rryMaMn Njnospnolo h
Thdn..l6ulfabdckt )td. Tsxe, Bo Bropon .naBe ylenrcrc4 BHrMaHrc lsyv reopn,M

.cHoD - .op4oHJd6HoMy x Bepr!(dLHoMy nepeHocy Mn(.
novnMo pBynLraoB pe(oncrrrqrr, a&'op nprBollr lononHurerbHlre apryveHr6r B no,brl

Mr(, colepxlurx btat\ax Nnrcspitota I
thehadcsullbbactcti.ra 6lino .op6oHruLHN. a He Beprr(dlnLrvj raK clnrarocL padcc

npelnonamq, tno nporcxoxlcuue Mf( noxcr 66rrb llrrpoB.Ho 6orcc
n8lHrM BpeMeHeM. qeM nlennon!.leMdn paEee ncpxon cpelHerc aFxetcrcrc roHa t.(H
o6paov, BoiMo)Mocr6 MonfrnyMHbrx nepeHocoB MrK oelyd )qnrlElrb npn lu6Hefiuc
noc]T)oeflnn runorc3 06 !bon6(Hr MT6.

B rperLeM paAene npencrdncs6r pcayn6rard nccreloBalntr psHoo6pasrr MT6 B

6onorrofi trolBe 3rccrcrcMcj me paiee psHoo6psre MTE nDamsecM Hc lccjeloBuocb
Oco6oe BllNdue yldeHo pexoncrpykrrrn renoMoB Ml6 olrtMa Lt6ini.nhi.ta, rx
Q,mrerorrlecKoMy andn3y r ByeeHnb Mer!6o,rqeckofo noreuqram. B rceeloBRHHLrx
MfK 6dno o6napf*ero sec(onbrc }! (urHn rcnoBj (oropbre 6Lrr ssBaHbMa. .cH. x



MameNxporH6re loMedLJ, (oronHe orBecaor 3a noareprianr
bmarca xen4a B Mam4ocoMax. 6bmr o6napy*eHbl

6d(d lonhrc olnorc B qedrpex n)IncMn MTB, B NORPI22, OrclrcrBrc rrxx roMeHoB B

|!ex lpy.rx MfK npenonuacrj cro 3rr MTE Mo.yr scnojb3oBarL lpyroii nexaHri, u,
roHrp.tr cocrorHrr xenesa Bo Dpovr crHr*a na.nerocoM. Ipy.oc losMoxnoe o6!,crerhe

rocoM6l npeacrlBlreret trroro oMyaa codlrr He r nfrerHra
rnn rletrura! a n3 lpyrcro NHHcpda. adGHenuee Bj4Enne fo.o BonFoca ,sn,erc, oceuL
uBepecHdM r repctrexrnBH6rM
Mera6onnlecnlt and4 noKaal' no MT5 DUR002 d nryNa Et4inicrobiata, tlarerc\ &pebtrl
nkc'BlN o6rr.aftBB 6polrnhrrrrcv cpenr MT6. T*ojl rrn Mera6onn 4 Bepo,rHoj
o6ecnecnBa4 cra6ontrqecxre npenMyurecrM B aHopo6ndx yc,oBrrx 6onouh,x noqB D
EHoMd DUR002 I DUR003 mffic 6Lux o6rapyxesb' renLr nrren IV rrna, cnoco6crBloqrx
;1EtxeHr6 no rrny coxplqeH, Lr crHre3! xrtrrkob o6sapy{eHbJ
ne6r!n.3rolenaerDUR002 n DUR0o] tlr(dLrlrMr cpe!! MTE

B 3t*no!enr! aDlop nolBolnr xro. npoadaHHon pa6ord, OnrcbrBarorcr.cfloscbE
AocrnxeHnqHpd3lnbrard nponc,asroilFa6orLr.

Eb'solbr crporo coorBercrBym qenr u rpelcraueHHHN ialacaH OHr rD!rr.1c, no cec(nN
rcxoloN reoFmrcecrcn r npa(ruccc(on pa6o aEropa.

B ranoeewr Mo,rHo tTBeprqarL, cro lrcceprarjnr y3yH M.M. npe,rcraun,er co6on
Bbrco(o(aqecrBeHHyb n opxrrHa$fltlopa6oryr *ak B HaycnoMjrak, BnprMsqrovlcrekrlx.

tlo pa6ore nprHurnrdrbH6rx 3decaHlt Her. Bce B6'Bo!Lr crpo.o o6ocHoBaHd. t]drr(tr
Bonpocbrropd{eec(o.o xapa(repa 06 rBoxbrrru MT6 n porr MarlerocoN

1. Am paBxam MTB seo6xolnvd Nr$oa.po6Hde/armpo6Hbre ycnoBnr c rx3kxM
s6E{ noleuntuov cpenlr r onFleneHHoe coornouelHe

Fe(nyle0ll). OlHaKo B 3rofi napo ns6onee yBBrMm{ k Mcropoly rBnrenr Fc (I).
IMeHHo3'll(po.rpo6lL'x/a1a'po6H6'xycnoBg'xFe(I])ycToncgso
oxncnec{oA@(.
Bo3MoxHo ir, no B alpo6Hla ycnoBrrx Bvecro koHleHrpaqrr Mcn.po!! pojb
nrMnnptrcnrerc 

'Damopa 
MorrufpaG yMcpe pH cpeld, npr

ko@poM Fe (ll) raMe ycronqHuo n xrMnqccxoMy oMcneHnro Ao(?
BGMoxno MlE Mortr rcdonbioBarh 2 crpare.r! - lr3kyE (oHqeHrpdnb ktrcnopora
rnn wepenao f!3kre 3Ha{eHn, pll?

2. B llcccprawu rcDopnrcr, cro o6Fap)r(eHrc MernbnnyMHo.o tJtr mastrr no! Bonpoc

,cpeBHocrb nponcxoxnennr Ma.Hdoco , nocm,bry B 0MyMax.
ccmaoqrxcr lpemxMr Mf( Mom 6!15 noryreHLr 3 6oje
fleprolLri q.M norBrnrcb caM{ ornyvbr. Ho, c lpy.oii croponLl asrop.o.oprrj I'n
a{ur3 EnoMou dpennon!.aer, m npo,cxoxacnqc Mf( Mo,m 6LnL nartrnoBaHo 6onee
no3nnrM DteveHeMj leM npe$ondacMHn paHce oepro! cpelrc.o anxencxo.o roHr. lta
rro ykdL'Baor MrK 6Lun o6Hapyxenn y 6anepnn nr
b{iwa Elusnicrabjotd. 6anwc k nocnclficMt ooqeMy 6aneprdBnoMy flpe!ry. (rMt
xe rieBunpyer ro*a 3pc!!r,nr Eano paccMa&uBaG o6e?



3. ABrop ncnorL3yd repMlqH oepMeErlq{s, O€prenrep, ro Bo!'rMoMy ftax npoBBolHoe
or ef,rtcftom femenlation, fementes. B pyccrcM BapraEe n'.ire ,cnonL3oBarb
ftpM,ELr 6poxeMe, 6ponm6lqrn/6repr!, ocyur€crMrbue 6polu!tslrn rrn

Pataedcr, 3rr Borpocd x Heloqerd He np.sqmrdLHq , !e }aid,ror
lcmqrq6Hon Harrmo-npam,qeckon sHaqrMom no4qelsbx pdynLraNB, npaBoMepHocrr

eHnr n EdBoaoB lalHofi n,ccepraq,oEEor pa6or6r.
TaruM o6!doM, lrc€praqnornd pa6@ y3'a Maprr MnMr,oBHH npelcrd,,er

co6on sdepoessyb HaycHo-,ccn€lona@Lcryb pa6ory, qlercmBnmqy@ co6on peuenne
ryjmofi sayqHot trpo6rflN - BseceH 6orhuon Buaa B Btlenne psHoo6psn, n 3Bo,oqm
MTE. Pa6oE, ero oce6 BuHo, !Me* 6oDroe npan@ec(oe 3Eaqerre. pa6@ comBflmyo
rle6oDa3rrM, y@soBreH{M Mocrcec@M ocyaapcBe*N t?nDepqMoM {MeH, M B,
IoMoqo@Ba ( pa6oraM rolo6Ho.o po!a. Colepxoue ffccepraqnr coor9qcrByd nacnopraM
cnequdEro@n l.5.ll - (M{xpo6korom r 1.5.6 - (Srorexsororr$ (no 6ronorncecnt
Haykd), a rMe (pmprrM, odpeaeneHH6N nn. 2l-2.5 llonox€H{r o npxc}rueHrn ywrHx
creneEet B Moc(oBc(oM rccynapmeruoM yaxBepcrr€t lMeHr M.B. l'loMosocoB4 a raKxe
ooopMr€Ea, corracHo trprroxeurM lrs 5, 6 norox€Hn, o sr@epralnoanoM coBse
Moc{omkorc rocylFp@ernoro yHrlepcxm rMerr M,B. IoMosomM. CaMa aBrcp
3acny{rBd nplcyxqeHrr rcrcMon creneHn xmlr({am 6xoromq€crux ray( tu creud6Hocrx
L5.l I (M,eo6{ono., n 1.5.6 (B{or€x!o,oHrD.

oonurMqdn onno4Hr:
noftp 6tronomdkxx say(,
npooecop no creuudErocr, 03.00.07 - MRpo6rororrr,
npooftcop rcOenpN 6loxrMnr { d,nroron! MaM
M€.4n(o-6noromcec(o.o +eyrLrm ofBOyBO
(Bopos€rckrn .ocyAapmellNn tqrmpcrrfl D
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