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o0i4 rlr4arr,Horo oflrroHeHTa

o AriccepTaur4oHHoft pa6ore Aorrux BqqecraBa Bacu,rrenu.ra

<<Fuoxlrrrr.rqecxue r{ crpyKTypHo-0yHKrluoHarr,Hbre flAarrraqurr sHToMouaroreHHbrx

MnKpocnoprfAf.ritt po4a Paranosemfl K BHy'rpLrKJreToqHo[4{y napa3nrr.r3My>, IIpeAcTaBJreHHoI

Ha cor4cKaHr.re yueuoii crenenu AoKTopa 6r.ioJrorr4qecnnx HayK no cfieq]r a:rbnocrrr 03.02.1 1 -

rrapa3uToJrorur.

Pyronucr 4uccepraqun Bsqec,rasa Bacnrrennva !o,rrHX npeAcraBJrrer p*ylrrar r,ruoro,reruefi
pa6orrr no rzcc,reAonauaro ssaHr\aoAeEcrsHfi e napa:nrapHofi cusfeMe, o6:sqquu.nroulefi Mr.rKpocnophA14ii

Il hx xo3{eB qreHucrot{orux. Crour noguepxHyrb, qro c roqKu 3peHu.s rlocraHoBKz 3aAaH, ux
BblnorHeHHr, c roqKr4 3peHr4.s o6rqei u4eo,roruu HccJ'IeAoBaHr.ll - flepeA Har\lr4 t4crr4HHo

(napa3r.{ToJ'rorHqecxa.r> pa6ora. Pa:Hoo6pa:nrre acneKTbt crpoeHr.rl u $yuxulrounpoaanux
BHyrpHKrerorrHbrx cra4ufi H cnop Ml.lKpocnopr.qti nccre4yrorcr, o6cyx4arorcs B KoHTer(cre

a:altvogeficroua c K,TerKaMH, oco6gun xosguua. tr4lresuo c e'roi'roqxu :peHu.t o6peraror 3HaqHMocrh

MHofoqr4oJreHHbre ocodesnocrn nuxpocnopr.t 4r.li, o6uapyxeuHue aBTopoM B xoAe HccJreIoBaHrzr.

l4uenHo aro flprlAaer ueJrocrHocrb, MoxHo cKa3arb fapMoHliqHocrr ncefi pa6ore,

Pa6ora ue ro,rr,xo cyrqecrBeHHo pacuuprer Hatrr14 rrpeAcl?BreHHtr o MexaHH3Max,

o6ecleuuratoulzx Brryrpr4K?reroqHblfi napa:nrn:v, Ho raK)Ke Kacaercr o6qe6uoloruqecKl.tx BonpocoB

crpyKTypHoi opraHH3aUHH syxapaorHofr Merr(r.1, nllacrfi.rHocrn ee vera6olavecxux rq,refi. B srov
cMbIc/re aKTyarTbHocrs a $yllAalreHTaJrbHa{ 3HaqHMocrb HccreAoDaHu.q BLTxoAHT AaJIeKo 3a paMKH

rIapa3lrroronzlrecnofi npo6renrarnnu, 14 3To raru(e BoKHo [oAqepKr.ryrb, nocKoJlbKy peqb r4Aer o

AoKTopcKoR AhccepTallufi, Koropar IIo onpeAeJreHH]o Aon)I(Ha xapaKTepH3oBarr,c{ BbrcoKr.lM ypoBHeM

0606u]eHufi I4 o603Haqarb HoBoe Ha[paBJreHrze uccle4oeaullfi. Cavu nrurcpoclopIIAHH, a rarcr(e MHorr4e

BxAbl HX xo3teB olHoc.qrct K Kareropr.JH 3HaL .rMblx c xoirtcrBeHHo[ a ilrejnquucnox roLtKh 3peHHt
o66eKToB, Ovenu4Ho,.rro r,ry6oxue :HaHu.r o6 srux napa:I4TapHbrx cl4creMax noseon.rror 6* rpyaa
o6ocHogllsarl 14 npaK'r'aqecKyto 3HaqrlMocrb pa6orrr. HaroHeq, eue oAu H acnet<r npaxruuecrofi
3Haql.tMocrH pa6orst eecuua 6JIH3oK MHe JIHqHo I(aK npenonaBarerrc yHHBepcHTera. llpe4craoneHHa-a
pa6ora,qaer 60rarltii tuarepr.ra,r g,rl o6qe6ao,rorr4qecKux rr.rcurirurHH t4 KypcoB napa:urolorauecxofi
HanpaBJIeHHocrrz. Boree roro, qacrnqHo, uarepnalrr pa6orbt yll(e HcnoJrb3yiorcq HaMI.{ B

yHuBepcHreTcKax I(ypcax,

14cc,re4oeaual Mera6orH.IecKI4x r.r crpyrrypHo-$yHKrtr4oHaJrhH6rx a.oneKToB BHyrpHKJreroqHofo
napa3url43Ma craJto Bo3Mo)t(HbrM Jr4rx6 B nocJreAHue roAbr B cBs3H c pa3Br,trHeM uero4uuecrco[ 6a:u.
Ilpelcrae,reHHar pa6ora Mo)Ker cJryxurs o6pa:qou roro nax urzpor<ufi apceHaJr coBpeMeHHbrx

B03Mor(Hocreii n03BoJ'IteT peuarb napa3HToJrofltqecKHe 3aAaqu, OgHo nepeuuc,reuHe ocltoBHLIX
HcrroJr[,soBaHHbrx e pa6ore MeroAoB BtlgqarJr]ler. 3ro opuruHa,rbFrbre MeroAr,r Bbt.4ereHr4q

BHypHrureroqHbrx craAna napa3r4ToB h KoHrIeHTpauH cnop, yJrbqlacrpyKTypHbtfi aHaJrr.t3, 3reKTpoHHat
ToMorpaQHq, nvuyHoQ,rrcopecrIeHTHaJr r.l r-iMMyHo3JreKTpoHHar Mr4KpocKonr,rr, xpouarorpa$lruecnue u
3H3HMoJrorliqecKl4e MeroABI onpeAe,TeHar aKTuBHocrt4 Qeprrreurol, ueroatr pa6oru c reHor.,aHoii ,{HI{,
BKrloqa.q pa3rt4rrHLre BapuaHTbr aul,ruSunaqull, pecrpzxqu ouHrrii aHalrr.t:, KnoH r.lpoBaHrle,

ceKBeHI4poBaHUe, 6raoraHrf opl,raquouustti aualns, aHaJILt3 TpaHcKpl-rfrroMoB, r,rccreAoBaltHe 3KcnpeccrzH

orAeJrbHbrx feHoB npH noMouIH MeroAoB reHerzqecroi uH)r(eHepHr,t c nocle;yrorqeft HAeHTh+hKauaefi
npo^qyKToB I4MMyH06rorrr.rHroM, aHalrr.r3 ferepoJ'roruqecKofi orccnpeccua - Bor aaJreKo He norHui
cnHcoK Tex (o.rHcrpyMeHToB)r Koropbre r{crroJrb3yrorcr B pa6ore.



14 sgecr Heo6xo4r.rMo orMerr,rrb, qro MeroAltqecKrze H3brcKtr o 4aHuofi pa6ore Hr-l B oAHoM
c,'lyqae He tBJlttorct <'rouxofi $onycuposKH). B ([4eroAHqecKlz HafpyxeH]rr,rx) pa6orax uacro ae.r.opav
He y.qaercr u:6exart roro, rrro pe3yrbrarbr, nolryqeHHhre caM6tMr4 coBpeMeHHbrMri MeroAaMV,

.4eMoHcrpHpytorc.g KaK caMoqeJrb; 6uorornqecrafi cMbrcr pe3yrllTaroB orxoAI,IT Ha BTopoii n,rau. B
pa6ore B,B, flo,rrux nrr6op roro lrfln HHoro MeroAa Bo Bcex cryqarx rorrHo [oAqHHeH r]err,
HCCJTeAOBaHHTI TO|O HJIH t4HOrO aCneKTa B3aI4MOAe'CTB { napa3H'r'OB H I4X XO3teB. O6CyXgeHrae :rux
ac[eKToB BO BCeX qaCTtX pa6Orrt, nar lt go,rxHo 6blrb, croHT Ha nepBoM Mecre, a Becb MeroAHqecKl.jfi
apceHan noJlyqeHul 4anusrx o6o:Haqaer roJIbKo oranu $opvr.rpotaHr4r 3To|o Hosoro gFraHr.rs. I4Hrrrau
clonauu - pa6ora - yAaqHbIfi npHMep coqeraHti.n ueroAuqecxoi rlpoABHHyrocrtr c noHuMaHueM
6no,roraqecxoro cltrtcla.

3aKaHqngag pa3foBop o I,reroAuqecrcoii qacrv, orMeqy, qro HeMaroBo(Hyro potrb B ycnexe
pa6orr,r Hiue,r, Bo-rrepBbrx, err6op y4o6uofi ,ra6oparopHofi MoAeJrH, BKrrroqalouefi Aea saaa
MhKpoc[oprAHfi poI:a Paranosema u ux xosten - Gtyllus bimaculatus u Lo(:usta migratoda, Bo-aroprrx
- HaJIHI{Ue feHOMHbIX AaHHbIX, B TOM qr-roJre AaHHbtx noJrHofeHoMHofo ceKBeHHpoBaHXtr OTAe,rbHbrx
BITAOB MHKpocnopuauii, Aaatus MoreKyrqpHbrx acrreKToB 83ar4MoAeficrBtr s napa3r4T-xo:.suH 6es :lrHx
npe4nocrr,ror 6ur 6lr HeeogN,roxeH.

lraccepraqar Lt:,nclneHa Ha294 crpaHr.ruax ret(cra H BK.Jrrueaer BBeAeHr,re, B KoropoM
AocraroqHo JIaKouaqHo o6o:saqeHa llerb L 3aAaqn HccJreAoBaHr4l, a raxxe 4 3auIHUIaeMbrx noro)r(eHHr,
5 r,ran, :ar.:rrcueHHe, BbrBoAbr, cnucoK Jrureparypt; az 291 rry6turcaqum (254 aa naocrpaaHrrx lsrrrax).
Pa6ora sx,'rrcqaer 11 ra6,ruq u 56 pucyHnor, qerKo r.tJ'rJ'rlocrpapyroqr.rx flonyr{eHHbre pe3ynbrarbr.

Crpynrypa nocrpoeHA t oraeJ'bHLIX nraB HanoMHHaer orAeJrbHbre 3zrKoHqeHFIbIe HoBeJIJIbr.
on'cauae co6creeHHbrx pe3yrbraron u lrx o6cyx4eur4e npeABaprercrr B KalMoM cnyqae (parKr.{M
cyMMHpoBaHr4eM I{MeBTXZXC' AO UaVa,ra pa60rrr pe3yrlr,TaroB, noQraHosxofi gacrnofi ganaqu u
KoHKperHbIM otll'IcaHHeM MeroII{lIecKI'IX noaxoAoB K ee peneHH}o. C,re4yer [pr43Harb, gro raKoe, Ha
nepeuii ssrulg <uecraHAaprHoe) rtocrpoeHlle ocHoBH6tx t,ran, Ha vofi 83fJrra. oKa3brBaercs BnoJrHe
onpaBAaHHbIM. Ero ,roruxa onpeger.rercl Heo6xo4nMocrhro onvaaHtt KoHl{llerHbtx MeroA1iqecKrrx
nyrefi pelneHu.s 3a4auH naxgofi uan;r. Meroguuecnafi nozcr cranonurc.r $axruuecxH qacrbro
pe3yjTbTaToB I,ICCJreAOBaH14r.

B ra44ofi fJIaBe Mbt Haxo,qtlM 3Haql.tMbre pe3ynbrarbt, xax4rrii us Ko.ropbtx, eepoltuo, ruor 6u
rrocJryx(r'rrb ocHoBofr co3AaHr4r pa60rsl gocraroqlro BbrcoKoro ypoeHq. ocraHoerrcch JIHrxE, Ha rex
pe3yJ'Ibrarax, Koropbte, r(aK MHe npeAcraBJrtercr, BHocrr Hau6o,ree cyqecrneuuufi rxra4 e uame
rroHUMaHhe VOpQo-QyHx{zoHarrsux oco6eHHocrefi uurcpocnopz4r.t fi eoo6rqe H Hx s:aHMOrefigr.eHs c
XO3'EBAMI.i B qACTHOCTH,

fraaa 2 nocoarqeHa a3yqeHHro oco6eHsocrefi ouepreraqec(ofo o6ueua lranpocnopr4AHr.r npH
BHyrpr,rKreroqHoM pa3Br4- tv. ABTop He rorbKo AoKa3brBaer, qro BlryrpHK,Te,rortHbre cra,{aH
MI'IKpocnopHIIrfr sltrlroqaror co6craeHHtti sHepreruqecrufi o6ves. Ou Qaxruuecra 060cHoBbrBaer
MexaHu3M, 3a cqer rcoroporo ATO KJIerKu xo3tI.IHa rlepeHoauTcr B rIHTorrJra3My x,terrcra napaszra, Oro1-
MexaHu3M ocHOBbrBaercr ua 4eficraau AT(D/A,{O rpaHc,roxa: (nlracrlraHo-6aKTept4 aJrbHofo rh11a>,
3ro'r uexaHlr:l,r HacroJTbKo Heo6srueu 4,u syKapxor, ,.rro ecrecrtseHHo B03HHKaer Borrpoc o
IIpOHCXO)I(A9HfiH 3raX (repilreHron. B guccepraqun ecrs 4auHsre o6 ypoBHe qxorcrBa feHoB TpaHC.rOr{a3
MHKpocnopHAHH c npoKaprzorH;rMu npa6nnzu"rensuo r 35%. Aerop o6cyx.qaer ao:uoNHocrs
npuo6pereHur STHX reHOB rryreM fopri3.HTaJIbHOrO flepeHoca. Bnpovelr, He rleHee BooayrxeBnr]ouerz
6ama 6s Bo3Mo)r(Hocrb He3aBHcr-rMoro gBo,TroquoHHofo r!opuzpoeauzr groro <uera6orzqecrcoro
H3bIcK ). 34ecr, narc u Bo MHorhx Apyfux cJryqarx, [oryqeHHbre aBTopoM p$yJrbrarbr rrpoBounpyror
AHcKyccnH ua o6ule6uolorHqecKt.ro .reMbr,



f.lana 3 npe4craer.ser AaHHbre o6 euepreruuecroM a yr,[eBo.4HoM o6ueue r cnopax
ir'fl'txpocnopra4lzfi' Bo-nepsrtx, xoreJTocL 6rt orverurs BBoAHylo qacrb frTaBLr, nocnnqeHuylo o6:opy
aaHHblx IIo 3HeprerHqecKuM cHcreMaM He ro,r6Ko MI.rKpocnopl'rA!'rii, Ho ri Apyrr4x napa3r4TuqecKr]x
nporHcroB. .{axe ora vacrr o creneHu o6o6rqeuur Moxer paooMarpuBarr,cr B KaqecrBe Ball(Hofo
BruIaAa B AHccepraqurc. Canau rxe pe3yJlbrarbt no3Bolurror aBTopy [peano)KI4TL r,r o6ocuoeats oxevy
3HepferuqecKoro o6ueHa urzr<pocnopultzii, r.rcnolssyrcqax ajlbrepHaraBHyro ArrxareJrr,Hylo uenb l,,rs
nepeHoca 9JreKTpoHoB Ha Kr.rcJropoA. v4urrarerrnrrlr oKa3brBaerc.s, qro cnopbr napa3uroB _ craAHA,
KoTopble, Ha nepBr'IH 83rurs.4 AOJDKHbI XapaltTepl.l3oBaTLc{ noJIHEIM $usuo,rorr.rvecxrzM rroKoeM, aKTaBHo
acno,rrsyror co6creeHnrtfi Mera60,'ruuecxuit annapar B orrliqHg 0T MepoHTOB I,r CnOpOHTOB.

l,'raaa 4 noca.auleHa I{cc,!eAoBaHr.rrc cucreMhr BtryrpHKJreroqHofo rpaHcnopra Ir ce*perl'a
6e,troo uurcpocnopu4ufi BaNHufi ernag n o6uleqnrororuqecKuc rrpeAcraBleHlzr BHocur noKa3aHHa,
anropon oco6euHocrs - ry6y,rrpuocr6 H HerrpepbrBHocr6 KaHaJroB lcounrerca folr4rrz - or
3HAonJra3N4a'rHqecKoro perHKyJrloMa Ao tlJra3MalreMMsr, flo cyru, peqb r.rAer o HoBbtx npeAcraBreHHrx o
naopQo-QyuxqrEoHa,rsuofi oprauzsaqzu nounrexca forl4xll. B KoHTeKcre napa:aro,rorHvecnofi
npo6;relrarnxa sra oco6eHuoc'u crpoeHI,r r!'Ierr(H HcKJrloqr4TeJrbHo BDKHa, B qacrHocrr.r. nm
noHHMaHH.s Qopiurzpoaar.rn.r annapara 3Kcrpy3Hr.t crropbt.

Marepaaa flaast 5 uanpaeleH Ha npotcHeHlre MoreKyJrtpHbIX ocHoB asaI4MoaeficrBl4r llapa3HTa
c IuerKofr xo3tuHa. I4lreuuo e4ect BcKpbIBalorcfl MexaHH3Mbr roHKofo asaulro4eficreur napa3r4T-xo3rHH
Ha ypoBHe feHoMa H nporeoMa. Ha npuuepe paranosema locustae aBTop Aor€3brBaer Ha;l.lqne
cnrua,rrnrrx $epiraeHTFrbrx MoJreKyJr (atssal6era-runpo,ra3br, feKcoKuHa3sr a 4nyx 6errcon, coAep)r(aurHx
o6orau.leHurre ,refiqaHom noaropsr). llpll erou nora3aHo, r{To hMeHHo,Apo KrerKH xo3rr.rHa ,BJrrerc,
MH'ueH'Io AJrr ceKperapyeMofi napa3r,roM fer(coKr.iHa3br. 3ro noggoJ.{er o6cy)KAar6 MexaHr.i3M6r
(ynpaBJreHr,f) napa3nroM TpaHcKpnnqaoHHbrMr4 rrpoqeccaMr.r B 3ap'neHHbrx rnrerKax. cpe4u eu<nux
QYUTqUfi, KOTOPI,IE MO]}T KOHTPOJIHPOBATrC' IIAPA3I4TOM TAI(XC PCTYI,{IIHI HMMYHTIOfO OTBETA XO3,HHAI
KOHTpOJTh pealIu3ar\HIt KIeTOrrHOfo r]HKJra H anonTo3a.

VuecrHo orMerarb, uro nolyveuHrte B.B. ,{olrux pe3yJrhrarbr He roJtbKo coorBercrByror
Mr-lpoBoMy ypoBHro, Ho BO MHOfOM 

'BJ''{}OTC' 
npr4opt4TeTHbrMH, fIOJryqeHHbrMH BnepBbte a paHee

:apy6errHux ror,rer, 3ro ,aggue o cr4creMe nepeuoca ATO rure.l.Kr_r xo3fiHHa, B ToM q'cre o ee
rcHerr4qecKoE ocHoBe y l'larpocnopu4ufi; aaHHr,Ie O BrTKJTIOqeHHH y 3Tr4X napa3r-rroB cBoe1.o anrapara
craHresa ATO; orKpbrrrre B cnopax oco6ux oprauor.rgoB - MI4TOCOM, c 

'reu6paHauu 
xoropLrx cBs3aHa

ailbTepHaTI4BHar I'IXaT.JIbHat qenb; onucaHHe poJII.r n'pyBaTAerH,4porcHa3br B cnopax MHKpOC OpUI,Ufi;
AeMoHcrpauur oco6ofi <ry6y,r.rpHofi) crpyKryp'r annapara fo.rrr4Nu. HanoHeq, ,ro"urr, 

"un"r.,."uAaHHbre o ceKperopHbrx 6e,rxax irrlrnpocnopunuit 
^ 

onucanue ux noreHquaJrLHoi syurqaoHaaruoi
3HaqHMOCTA.

tr4:roxengrtfi B (HoBeJTJIax) MareptlaJr B r{eJIoM ocM;rcJlt Baerc, H o6oyx4aercr e
nonoflHvre'rbHorT r,tasKe (3aKnroqeHrze>>. 34ecr rce cyMMapoBaHbr Aannrte o6 0r,ruqz.gx HccreAoBaHHOr4
cacreMr,r or roro! r.tro H3BecrHo no Apyrr4M BrrAaM Mnxpocnopugafi. Bo:uox<Ho, gBoJlloqra,
MOJTeKyJ'rrpHEIX MexaHr]3MoB esarauogeilcrnux napa:]HT-xo3raH, rarzua 6u coBepueHHbrMH (a, rarcaira
o6pa3oM, npeAnoJrararcrqliMu o6rquil xapaxrep pearaeaqau) oHv He Ka3alrrlcb, nporenaer oco6euHrrira
o6pa:ona e pa3Hbrx rpynnax ADKe raKcoHoMHqectu 6nusr<ux napasHror, O4Haro npelMerHoe
o6cyrq4eHue srux BonpocoB orHocr'rrcr K cJreryroueMy ,'ary B noHr.rMaHrau cryyKTyphr ri QyHKrlara
cHcTeM napa3zT-xo3tHH: cpaBHHTeJrbHbtM I,t 3BO'TOTIHOHHbIM T,ICOJICAOBaHHTM MOJIeKyJTTpHo_
reHerHqecKHX MexaHH3MoB nzaumonekcrzux napa3'ToB It r{x xo3reB, A ro, u'o BpeM, DTofo .uata
npHxo,qrar c oqeBuAHocrbro npoAeMoHcrplrpoBaJra npercraBJreH uan pa6ora.

Buro^sl 4uccepraquz cQopuy,rnpoBaHbr .4ocraroqHo crporo. pa6ora HalrrcaHa J,ror'rrHO,
qcHblM.f,3LlKoM. Aa)Ke noucK one.raToK B pyKonHcli oKa3r,rBaerc.s lerou ne6laroAapH;tna. I{x noq.r.a uer,



B ueroM, no pelxeHHro nocraBJreHHbrx 3Hauzmrtx npo6rem, TurareJrhHocrr. 3KcnepuMeHTarbHoh
pa6oru, 4ocronepHocrr4 AaHHbrx r.'r ypoBHro ux o6cyr44euur - npeAcraBneHHtur Aaccepraqul {o,rrux
Bqqecraea Bacr'lrreenqa (Euox'Muqec*r,e H crpynrypno-$ynrc..hoHaJrbHbre aAanrarrHt4
3HToMonaroreHHbrx Mr4xpocnopuAHit poga paranosemd K BHyrpHKlreroqHot\,ty [apa3aru3My),
npeAcraBJreHHa' Ha COHCKaHI4e yqeHofi creneuu 40xropa 6uororauecr'x HayK no cneqriaJlbHocr,
03 02 1 1 - napasnroJlorHt rloJrHocrllo coorBercrByer rpe6oraHuam, npeAlsBJr.f,eMbrM K Aacceprarl,qM,
npeacraBJleHHr,rM Ha COr4CKaHr.re yqeHofi creneuu 40nropa 6lrororavecrux Hayn. A caM rHccepraHT
noJ'rHocrbro 3acryxr'rBaer npHcBoeHr{rr eMy ucronaofi creneHH AOKTOpa 6AOlornqecxux uayx no
cnerluaJrbHocrn 03.02.1 1 - napasuroJrort4{.

Tencr aarope$epara AocraroqHo norHo orpoKaer ocHoBHoe co,qepr.uH'e AHcceprarra'i. ocuosHsre
pe3yJlbTarbl o6uapogoeaHu B MHoror{ucJreHHr,lx n5r6lzrcaqz.rx anropa (26 craTefi B perleH3upyeMhrx
HayqHbIX v3AaHVfr rB cnracrca BAK P@, a raor(e rpex Me)r(AyHapoAHbrx KoJrJrer(Tr4BHbrx naouorpa$urx)
no TeMe IHCCepTaUr4r4,

llpoQeccop, :aaegyroqufi rca$e4pofi
3oo,roruu 6ecno:BoHorlH6tx
Caurr-fierep6yprcxoro
f ocy,AapcTBeHHOf O yHHBepoaTeTa,
4orrop 6uoloruuecKux HayK
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