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Hanpukinui «Orjsay JitepaTypu» aBTOpPOM 3poOJIeHO KOPOTKHH TiACYMOK i
OGIPYHTOBAHO  HEOOXIZHICTH  IMPOBENEHHSI  HOCHIJKEHb, SKUM  MPUCBAUEHA
nucepraniitna po6ota. Lle, 3 HaIol TOUKK 30pYy, BAKIUBO, OCKITBKH H03BOJISE Kpalle
3pO3yMITH IIpecTaBleHri y poOoTi excriepuMeHTaIbHIH MaTepiall.

YV apyroMy po3dili aBTOp XapakTepu3ye IPYHTOBO-KIIMATHYHI 1 MOroAHi
YMOBH PETioHy, B SKOMY [IPOBOIMINCE M0JIBOBI JOCITIJUKEHHS, HABOJMTh YaCOBI MEXKi
BUKOHAHHS JIMCepTalliiHOT poOOTH, CXeMH BereTalifHuX (7-MH METOLOM I'PYHTOBHX
Ta 6-TM — BOJHUX KyJbTYp), 2-0X ApIOHOAIMSHKOBUX Ta 3-0X IOJBOBMX JOCHIIB I
METOJMKH [POBEJIEHHS JIOCHIKeHb. HeoOXiIHO 3a3Ha4YuMTH, WO HaBeleHa cxema
[pOrpaMu [OCIIJUKEHHST CIPUsie KPAIoMy PO3YMIHHIO TMpoLecy peanizalil 3aBIaHb
JIACEPTAaLlifHOTO JOCTiUKEHHS.

ExcriepuMeHTanbHEN 10poOoK auceprauii po3risgaeTbes B 4-0X po3jiiax.
3asHadyeHi po3jiin Hacu4eH TabJMISIMHU | PUCYHKAMH, SIKI J1al0Th Oaraty (pakTHIHy
iH(OpMAILiIo 3 JIOCIIIHKYBAHUX ITUTAHb.

Posnin 3 «®I3IOJIONTYHI 3MIHM B POCJIMHAX TTEHMI M’SIKOT
O3MOI 3A JJII KOMITIEKCHMX JIOBPMBy» BKouac micTh nigpozmimis. Y
MeXax HaBeIEHOro aBropom migposainy 3.1 «DepuiianiaBiIHOBIIOBAIbHA
AKTHBHICTH | KIHETHKA BUXOJIY TPOTOHIB 13 KJITHH KOpPEHIB» MMOKa3aHo, 10 3a Aif
[03aKOPEHEBOTO MIJLKUBJICHHS PI3HUMHU BHIAMH KOMIUIEKCHHX n00puB H -momma i
peOoKC-TaHIlor €  JBOMa  B3a€MOINOB’S3aHUMU  KOMIIOHEHTAMH  CHCTEMHU
MeMOPaHHOTO ~ TPAHCIIOPTY, 1O 3HAXOMIThCs y OesnocepeiHid  B3aemonil,
PETYJIOIYH IIyJl MPOTOHIB y KIITHHAX KOPEHEBMX BOJIOCKIB, BCTAHOBJEHO 3MiHU
CIIBBIHOIIEHHST aKTHBHOCTI JIBOX €JIeKTPOreHHUX CHCTEM KIITHH KOPEeHiB: peloKc-
3aJIe)KHOI eNIeKTPOreHHol cucreMu i npotonHoi H -ATda3u. ABTop cTBepaKye, 110
nosakopeHeBa 06pobKa pOCIMH IHICHUII KOMITJIEKCHUMK JI0OpUBAMHM BIUIMBAE Ha
(QYHKI[{OHANBHY aKTHBHICTh TKaHMH KOPEHIB, MOMNOBHIOIOUM I1yJl I[POTOHIB Ta
BITHOBIIIOIOUH THM camMUM MeMmOpaHHuI moTeHuian. [locTynmanHs TOXHUBHUX
pPEYOBMH 3 JIMCTKIB JO KJIITHH KOPEHIB CIpHs€e TOHOBICHHIO BiJHOBIIOBAIBLHOL

3MATHOCTI  KIITHH KOPEHIB 1 MITPUMaHHIO BHYTpIlIHbOKIITHHHOrO pH Ta




image8.tiff
[OTEHLINHOI MOMJIMHANBRHOT 3[aTHOCTI, 10 Yy IJCYMKY MIATPUMY€E BHCOKHUIA
eHepreTUYHMH HaaHc POCIMHHOrO OpraHi3My.

Y migposaini 3.2 «®epMmeHTAaTHBHA  AKTHUBHICTH  KOMIIOHEHTIB
AQHTHOKCHIAHTHOT ~ CHCTEMH»  pElpe3eHTOBAHO  Pe3ysbTaTH  JOCIIKEHHs
103aKopeHeBoi 00POOKM POCIIMH KOMIUIEKCHUMH 100pHBaMM Ha aKTUBHICTh KaTanasu
i nepokcuaasu B nuctkax, AT®a3n B TKaHWHAX JUCTKIB I KOPEHIB IMIIEHUL 03MMOI.
JlucepTaHT IMoKa3aB, IO 3aCTOCYBAHHS XeJNaTHUX KOMIUIEKCHHX JOOpHB cIpuse
3pOCTaHHIO MeMOpaHHOro pelokc-rnoreHuiany Ta niasuiieHHio ATdasznoi Ta
MEePOKCU/a3HOI aKTUBHOCTI TKAHWH KOPEHIB POCIMH IMIIEHULI O3UMOI pa3oM i3
30inbiieHHsiM  1X  itomacu. ITligposain 3.3 npuCBSYeHMI  aHali3y BMICTY
iToropmoHiB, 30Kpema IHIOIIIOUTOBOT KHCIOTH, 3€aTHHY, 3eaTHHPHOO3MIy Ta
abCcuM30BOT KMCJIOTH Y POCIAMHAX PI3HUX COPTIB TMILEHULI 03UMOI 3a 00poOKM
KOMIIeKCHUMH fo0puBamu. bornan M.M. BcTaHOBUB, 110 PICTCTUMYJIIOIOUHH eexT
3a  ngil  KomruiekcHoro  Jobpusa  (DiziokuBIiH,  OOYMOBICHHI — 3MiHAMH
(iToropMoHaNBHOTO cTaTycy y OlK picTaKTHBYIOUHX TOPMOHIB Ta (DepMEHTaTHBHOI
AKTHBHOCTI, 1O CTUMYIIIOE IIPOLECH POCTY | MOP(OreHe3y POCIHMH IILEHHUL M K0T
03MMOI.

VY mippo3minax 3.4 1 3.5 mpeacTaBieHO JaHi, 1I0JI0 KOpeHe3ade3rnevyeHoCTi
POCJIMH TIIEHWIT 03MMOT 3a Jil KOMIUIEKCHUX TOO0PUB, IHTEHCUBHOCTI TpaHCIiparil
Ta mormuHanHs | BMicty ionis K i Ca’’ B KIITHHHMX KOMITAPTMEHTAX POCIHH
MIIeHUI 03uMOi. 3a3HadeHi [OKA3HMKM JIOCHIJDKYBANIMCSl Yy  BereTauiifHuX,
1abopaToOpHUX Ta TMOJBOBMX yMoBax. JlucepraHT rokaszas, o 3a 00poOKH
KOMIUIEKCHUME  100puBaMi, 30kpema (Di3i0kKMBIIHOM 3pOCTae IHTEHCHBHICTD
MOMIMHAHHS KalblLilo I MepeBa)kaHHs HOro y aroriacTi Ha MpoTHBary Kaiito, BMICT
SKOTO KOHLEHTPYETLCS Y BaKyoJIsiX TKAHUH KOPEHIB, 1110 CIIPUSIO 3pOCTAHHIO iX
BCHCHOI 3JaTHOCTI. 30UIbLIEHHA IHTEHCHBHOCTI TpaHchipaiil 3a ymoB o00poOku
dizioxkusainom 1 komruiekcHuM jgobpuBom (K1) Enepmken ¢yixym rmioc Ha
BiaMminy Big CutB i Zn+B, ta dyuriumuis, okpemo, ta y cymimi 3 KJI ninsuuryBaio

IHTEHCHBHICTb TpaHCIipaLlii, Sika crpusiia akTHBYBaHHIO PYXY BOJH i3 HOITIMHEHUMU
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eJleMeHTaM¥ JKUBJICHHS BiJl KOPEHEBOT CUCTeMH — B OiK (POTOCHHTETHYHOIO arapary,
MATPUMYIOUH HOTO aCUMIIALIHHY 31aTHICTD.

YV migposmini 3.6. mnpeicraBieHO pe3yldbTaTH JOCIHIIKEHHs UYUCEIbHOCTI
nporotpodis, AiazoTpodis Ta omiroHiTpodiis y puzochepi mmenuui ozumoi 3a Iii
[103aKOPEHEBOTO M/PKUBICHHS KOMIUIGKCHUMH TOOPHBAMH.

Posnin 4 «CTAH I AKTHMBHICTb ®OTOCHUHTETMYHOI'O AITAPATY
POCJIVH IMHEHMII M’SIKOI O3MMOT 3A JIII KOMITJIEKCHUX JIOBPUB»
BKJIIOYAE TpU MiAposnainu. Y migpoznimax 4.1. Ta 4.2, mpeacTaBleHo pe3ysbTaTd
JOCHIKEHHsST  IHTEHCHUBHOCTI  (pOTOCHHTE3y, (OTO- 1 TEMHOBOrO JMXaHH,
Me30(iNBHOTO OMopy B JIMCTKAX Ta BMICTY IUIACTHJIHMX MIrMEHTIB Yy ITMCTKax
MIIeHNUII PI3HUX COPTIB 3a il nepeanociBHoi 00poOKH HACIHHS Ta M03aKOPEHEBOrO
MJOKABJIEHHST POCJIMH TMIIEHUI KOMIUIEKCHUMH JIOOpHUBaMU. ABTOp BHCJIOBIIOE
IyMKY, 100 Pe3yJbTaTH [JOCIiJUKeHb MOXYTb OYTH BHMKOPMCTaHI Uil PO3POOKH
CHMOCOGIB  3HIKGHHs HEraTWBHONO BILUIMBY BHCOKOi go3u iomis Ca’ Ha
(GOTOCHHTETHYHY AKTHBHICTH POCIMH [MIIEHWII 03MMOI NpH ii BHPOLIYBAaHHI B
MiBAEHHUX paifoHax YKpaiHu, Je IPYHTH BLIAPI3HSIOTHCS BUCOKHM BMICTOM IOHIB
Ca’" 1 3HHIKEHOIO JIOCTYIHICTIO MIKPOENEeMEHTIB JUIsl POCIMH. 3acToCyBaHHs cyMili
MiHEpaIBHUX KOMILIEKCHUX J0OpUB pasom i3 QyHriuumaMu Kiacy cTpoOlTypHHIB i
TPUA30JiB Ma€e aHTaroHICTHYHWHA e(eKkT, a KOMIUICKCHI 100pHBa MPUPOIHOIO
MOXOJKEHHsT — cHHepridnuit. Tomy pocmi/uKyBaHi MiHepallbHi KOMIIIEKCHI Jlo6prBa
Kpale 3acTOCOBYBATH OKPEMO, a IPHUPOIHI — MOXHa y OJHIM Oakosiit cymiui i3
(dyHTInHIaMH.

VY migposnini 4.3. penpe3eHTOBAHO pe3yJbTaTH JOCHIKeHHs (OTOXIMIYHOT
AKTUBHOCTI JIMCTKIB MILIEHUI M’KOT 3a il KOMIUIEKCHUX JIOOpUB. ABTOp I10Ka3aB,
o 06pobKka pOCIMH MIUCHULI M’sIKOT y a3y BHXOLY B TPYOKy KOMILIEKCHMMH
nobpusamu  cripuse 36aradenHto DPC I GOTOXIMIYHO-aKTUBHUMM  LIEHTPaMH,
3HWKeHHIO Qp-HEBIHOBIIOBAIBHUX KOMIUICKCIB, sIKi He OepyTh yuacTi y JiHIHHOMY
TPAHCIOPTI eNeKTPOHIB Ta 3pOCTaHHi IHTEHCHUBHOCTI aCUMIIALIT ByIVIEIO, a TaKOXK

e(eKTUBHICTh I[HOr0 AKTHBYBAHHS 3AJIEKUTH Bijl 30aMaHCOBAHOCTI MIKpOIOOpHB 13

9




image10.tiff
BKJIIOUEHHSAM B iX CKJIaJl OCHOBHHX MAaKpOeJeMEHTIB — a30Ty, ¢ochopy i Kafito i3
MepeBakaHHsIM a30Ty.

Posnin 5. «3EPHOBA ITPOJIYKTMBHICTL THUEHUIII O3UMOI TA
E®EKTHBHICTb BUKOPHMCTAHHSA OCHOBHMX EJIEMEHTIB JKMBJIEHHSI
3A JII KOMITJIEKCHMX JIOBPMB» Bkouae TakoxK TpH IIAPO3AIIM, B SKHX
peICTABIEHO Pe3yIbTaTH JOCIIKEHHS YpOKalHOCTI mieHut coptis SArpans 60 i
CMyrIsHKa, BMICTY B IX 3epHi Olika Ta KIEHKOBMHM, XapakTePHUCTHKY eJIeMeHTIB
HPONYKTUBHOCTI Ta e(EKTHBHICTH BHKOPHCTAHHS POCAMHAMH ILEHMLI 03MMOi
MaKpoeJeMeHTiB.

BaBepuiyeThesl  JucepTaiifiHa  poboTa  eKCHEepUMEHTAIbHUM  PO3JIJIOM 6
«EKOHOMIYHA I EHEPIETMYHA  EOEKTMBHICTb 3ACTOCYBAHHI
KOMITJIEKCHUX JIOBPUB», sikuit BKmtouae asa migposuiym. Y migposainax 6.1 i
6.2 HaBeleHO pO3paxyHKH €KOHOMIYHOI ~Ta EHEepreTUYHol  e(eKTHBHOCTI
3aCTOCYBaHHS KOMILIEKCHUX 10OPUB 1P BUPOLLYyBaHHI NieHnl M’ kol o3umoi. Ha
OCHOBI pO3paxyHKiB aBTOp POOWUTb BHCHOBOK, 11O 3aCTOCYBAHHS KOMIUIEKCHUX
H00pUB € e(EeKTHBHKIM, €KOHOMIYHO BHTIHHM Ta pecypco3depiraiodum 3aco0om
I IBUILEHHSI [TPOJLYKTUBHOCTI MOCIBIB MIIEHULI 03HMOI.

[To3uTHBHMM, HA HALI OIS, € Te, IO Micisl Mojladi pe3yIbTaTiB D0CIiKEHHs
y KOJKHOMY [11P0O3/1is1i aBTOP TIPOBOJIUTE IXHE y3arajbHEHHs.

BucHoskw, siki 3po6iieHi 3100yBadem, y HiNOMY BIINOBIAAIOTE METI i 3aBAaHHAM
JcepTalii Ta O0rpyHTOBaHI eKcriepUMeHTalLHUM MaTepiajioM. Matepiaiiy, BMilleHi
B JI0JaTKaX, MiATBEP/PKYIOTH IPAKTHUHE 3HAUEHHS OJIepIKaHNX Pe3yJIbTaTiB.

ABTOpedepat y IOCTaTHIl Mipi pelpe3eHTye pyKoIne AncepraLlii.

IMoBHOTA BHKJIAAY OCHOBHOIO 3MicTy AucepTauii B ony6ikoBaHHX npansx
y HaykoBHX Bijanusx, 3arsepakednx JAK MOH VYkpaiun. OcHoBHI
MIOJIOKEHHST IMcepTaliiiHol podoTu BigoOpaxeHi y 28 HayKOBHX IpallsiX, 3 HUX CiM
cratell y (paxoBUX BHIAHHSX i3 CUILCHKOIOCIOAAPCHKUX HAYK, TP — 3 O10JOrYHMX
HAYK, HeB’siTb — BXOMATb 0 HAYKOMETPUUHMX 0a3; OJHI — HAyKOBO-METOAMYHI

pexoMeHalil, oJHa CTaTTs — Yy MDKHapOAHOMY JKypHanui Ta 13 — y marepianax i
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Te3ax KoHpepeHmiid. Jlucepramiio ocTaTHRO TOBHO arnpodoBaHO Ha 3’i37aX Ta
KOH(EepEeHIIisIX.

€ Bci miACTaBH IJI BMCOKOI OLIHKH JMCEPTaLlifHOrO JOCiiDKeHHs bormaHa
Muxaiina MuxaiinoBuya sik caMOCTIHHOT Ta 3aBeplieHol Mpailli, IpoTe BBAXKAEMO 3a
JOLbHE BHUCIOBHTH OKpeMi TMoOakaHHs, BKa3aTH Ha JHCKYCIifHI MOMEHTH,
HETOYHOCTI YH MOTPIIIHOCTI.

1. Haspy posminy 2. «YMOBU TA METOJMKA TIPOBEJEHHSI
JOCJIJUKEHDy» nouinsHo Oyno 6 chopmymosatn «YMOBU, MATEPIAJIM TA
METOJIMKA TTPOBEJIEHHSA JOCJIJDKEHDY, ockinbky y minposaini 2.2. «Cxemu
JOCTIIB 1 METOJMKA MPOBEJICHHS JOCTI/UKEHb» OMUCYIOTBCS CKJIal KOMIUICKCHUX
AOOpHUB, COPTH IMILIEHALI M’KOI 03MMOL. Y 3a3HAYEHOMY IIJPO3/INI ONKCaHI CXeMH
[10JIbOBUX, BereTaliMHuxX Ta J1adopaTopHUX J0CHiIIB, Bchoro 18 cxem. ITosCHITH, 1M
00YMOBJIEHO BHMKOPHUCTAHHSI Yy JIOCJIJDKEHHSIX Takol BETMKOI KiNBbKOCTI pi3HUX
KOMIUIEKCHUX JOOPHUB i PI3HUX COPTIB MIICHULI M’ SIKOT 03UMOT.

2. JluckyciiHMUM Ha Hally JyMKY € BiJHECEHHs 0 /1ab0paTOpHUX METOMIB
JOCIIDKEHHST BUPOLLYBAHHS POC/IMH TIIEHALI METOIOM BOJIHHX KYJILTYP Ha
MOXKMBHOMY PO34rHi XOrneHna-ApHoHa.

3. ¥V excriepuMeHTalLHUX PO3JIIAX JIOIIIBHO BKA3aTH, JIMUCTKH SKOTO pycy
BUKOPHUCTOBYBA/IM JUISl BHU3HAUEHHs aKTUBHOCTI aHTHOKCUJIAHTHUX (EepMEeHTIB
(migpo3ain 3.2) Ta miaacTHIHMX HirMenTis (nigposinn 4.1 ta 4.2), ockiibky IX BiK
BIUIMBAE Ha 3a3HAuCHI TOKa3HUKH.

4. Jlst KpaIoro CIpUUHITTS IIPOLECiB CBITIOBOT | TeMHOBOI (ha3 POTOCUHTE3Y
y posaini 4 «CTAH I AKTHMBHICTb ®OTOCHUHTETHUYHOI'O AITAPATY
POCJIMH IMUEHMLI M’SIKOT O3UMOT 3A 1T KOMITJIEKCHUX JIOBPHB»
JOLINBHO CIIOYATKY PO3IIISTHYTH (POTOXIMIUHY aKTHBHICTH JMCTKIB MILEHHUIN M SKOT
3a Jif KOMIUIEKCHMX JOOPHB, OCKUIBKM 3a3HAa4yeHi [OKA3HUKH XapakTepH3yHOTh
CBITIOBY a3y (OTOCHHTE3Y, MOTIM BMICT IJIACTHIHMUX [IIMEHTIB Y JIMCTKAX, a
BiJTaK IHTE@HCUBHICTb (OTOCHHTE3y, (HOTO- I TeMHOBOro auxanus. OBrpyHTyiiTe

BIUIMB BHYTPIIIHIX (PaKTOPIB Ha IHTEHCUBHICTH (pOTOCHHTE3Y, (POTO- I TEMHOBOIO

JUXaHH.
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5. OgHuM i3 TphOX HAMPSMKIB CKCIEPUMEHTAILHUX JOCILKeHb 0OyJ10
MikpoGiooriune OGIpYHTYBaHHs il KOMIUIEKCHHX JOOPHB Yy TIOCIBAaX [ILEHHL
osumoi. Ha mamy aymky Bapro Oyjo O MpoBecTH JOCTIIKEHHs YHCeIBHOCTI
pu30chEepHUX MIKPOOPraHi3MiB 110 M03aKOPEHEBOro IMiJUKUBICHHS MIISHHL 1 Iics
00pOOKH POCIIHH.

Ilpu  xapaxkrepucTuii  MIiKpoGiomoriuHOl — akTUBHOCTI  IpyHTY 3a il
M03aKOPEHEBOIO MiKUBIEHHS KOMIUIEKCHUME JToOprBaMu (Migpo3/in 3.6) JouinbHO
BKa3aTH, y sKill (eHomoriuniin ¢asi pocty 1 po3BUTKY MILEHMLI JOCIILKYBaIK
YHCeNbHICTh PU30C(EPHUX MIKPOOPIaHi3MiB, OCKIJIBKH X KiNBKICTb 3alIeAHTh Bill
BUJIUIBHOT aKTUBHOCT] KOPEHIB POCIIMH, SIKa 3MIHIOETbCS IIPOTSATOM OHTOIEHE3Y.

6. Y cTpyKTYpi poboTH MONKINBO 1OLIILHO 00’ enaTh miaposaiam 5.1 1 5.2, wo
CTOCYIOTBCSI  yPOIKAWHOCTI  [MIIEHHLI O3MMOI Ta XapaKTepPUCTHKU eJeMEeHTIB
HACIHHEBOI MPOJYKTHBHOCTI IIPH 3aCTOCYBAHHI KOMIUIEKCHUX HOOPHUB, OCKIJBKH 3a
00CSArOM BOHM € HEeBeJMKMMM | TicHO mnos’si3ani. Y Tabmmui 5.9 migposniny 5.2
«EneMeHTH MpPOIYKTHBHOCT» HABEIEHO pe3yJbraTH JOCHIUKEHHS 1 eleMeHTIB
MPOAYKTHBHOCTI 1 yporKkaitHOCTI MILeHHUL 03UMOI cOpTy XyTOpsIHKA.

7. Y tabnuusix 5.1, 5.6, 5.7, S.11 Ta na pucynky 5.1, 10 CTOCYIOThCS
XAPAKTEPUCTUKK  €JIEMEHTIB  [IPOJYKTUBHOCTI POCIHH MIICHHI 03nMMoi 3a i
[03aKOPEHEBOTO T [DKUBICHHS! KOMIUIEKCHUMKM 100OpUBAMH | JABOKOMIIOHEHTHMMH
MiKposoOpHBaMi He BKa3aHO Ha3BY COPTIB.

8. @parMeHT BOCHMOrO BHCHOBKY moTpedye yTOUHEHHsS 1 [OSICHEHHS
«ro3akopeHesa 00poOKa pPOCIUH .....CHpHsi€e 30IJbLICHHIO BMICTY B JIHCTKaX
AKTHBHOTO XJOpOo(iay, [0 TMOJiniye epeKTUBHICTh 3alyueHHs eHeprii KBaHTIB
CBITIa Y TeMHOBMX (DOTOXIMIYHMX [polLlecax AacHMINSIIT BYIVIELIO», OCKIIbKH
TeMHOBa (paza He noTpebye CBITIa, a (POTOXIMIUHI IpoLiecH Bi/I0YBaOTHCS Ha CBITII.

9. JlucepramiifHe ROCHIIKEHHsI MEePeoOTSIKCHE BETHKOIO  KIIBKICTIO CXeM
BereTaliiHUX i J1abopaTOpHUX JIOCTI/IIB 1 BUIMOBIIHO 3HAYHOIO  KIJIBKICTIO
rdpoBoro Matepiary. Y podoTi 3yCTpiualoThesl HeB/lalll BUCIIOBH, OMUCKH.

Opnax, 3a3HaveHi 3ayBakeHHs 1 roOaxaHHS He BIUIMBAIOTL Ha 3arajbHy

MO3UTHBHY OLIIHKY poOOTH.

12




image13.tiff
BucnoBok. AHaniz qucepralliiiHol po6oTH, aBTopedepary Ta OIyOJIiKOBaHUX
HAyKOBMX TIpallb [a€ IiJCTaBU 3POOUTH HACTYNHMH 3arajbHUH BHCHOBOK:
nucepraniiina po6ora Bormana Muxaiina MuxailsioBuua € 3aBepLICHUM, LiTiCHUM,
CaMOCTIfHUM HAyKOBUM JOCII [DKEHHSIM, sIKe BIAPI3HSIETHCS HOBU3HOIO 1 TPAKTUUHUM
3HAYEHHAM LOJO BHPILIEHHS 3aBHaHHA — siKe MoJjsrae y QisionorigHomy
obrpyHTyBanni 3acrocyBaHHs KomiutekcHux go0pus (Bpekcin Mike, Mactep,
[Mnantodon, Cut+B, ZntB, Hyrpisant mmoc 3epHoBuit, dizioxusnin, Exnepmxen
QyaxyM IUIOC) Yy TOCIBaX IMILUEHHI[I O03MMOI 1 BCTAHOBJIEHHI EKOHOMIYHOI Ta
eHepreTHYHO! e(eKTUBHOCTI X BHUKOpUCTAHHs. /[ljisi BHpIlIEHHS LUX 3aBaHb
aBTOPOM BUKOPHCTAHO KOMIUIEKCHMIT IMJXiX i3 3aCTOCYBaHHSAM pi3HOMJIAHOBMX
CY4YacHHX METOJIiB.

Bpaxcalo, 1m0 jawuceptaiiiina poGora  «®izionoriuHe  0OIpyHTYBaHHsI
3aCTOCYBaHHS KOMIUIEKCHUX A00pHMB Yy TOCIBax [MIIEHHII O03MMOI», 3a CBOEIO
aKTYaIIBHICTIO, 00CATOM BUKOHAHMX JTOCJI/DKeHb, IXHIM TEOPETHUHMM i MPaKTUUHUM
sHadeHHsM Bigmosizae 1. 11 «[Topstmky TpHCY/KEHHs HayKOBHX CTYIEHIB |
[PUCBOEHHS  HAYyKOBOTO  3BAHHS  CTApIIOro HAyKOBOroO  CHiBpoOiTHHKa»
saTBeppKeroro [Tocranosoto Kadinery MinictpiB Ykpaiuu Big 24 sumns 2013 poky
NoS67, a 11 aBrop — borman Muxaiiino MuxaiioBu4, 3aciyroBy€ IPHUCYIXKEHHS
HAayKOBOTO CTYIIEHSI KaHAWIaTa CinbChbKOTOCTIOAAPCHKUX HayK 3a CIIellialbHICTIO

03.00.12 — ¢isionorist pocuH.

OQiuifHui ONOHEHT:
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BIAT'YK
odiuiiinoro ononenta Muan Ceitnann BacuaiBau npo aucepratifiny podoTy

Bboraana Muxaiisa MuxaiinoBuua «®iziosioriune o0rpyHTyBaHHS 3aCTOCYBAHHS
KOMIIJIEKCHUX JO0PHB Y MOCIBaX NINeHHII 03MMOD», NpecTaBieHol Ha 3100yTTs
HAayKOBOI'O CTYIEHs KaHIuIaTa CLIbCHKOIOCIOAAPChKUX HayK 3a CIIellialbHICTIO
03.00.12 — (iziosiorist pociuH.

AxTyaabHicTh Temu. Huni y cigbchkoMy rocriomapcTBi YKpaiHW Ta IHIIHX
KpalHaX I[IHPOKO 3aCTOCOBYIOTHCSI HOBI e(eKTHBHI KOMILIeKCHI ao0puBa, IO
30araueHi MikpoeseMeHTaMu y (OpMi KOMILJICKCOHATIB (Xesari) mertanis. Bouu e
HEBiJ'EMHOIO CKIIQJIOBOIO 3aXOiB 30epeKeHHs pOIIOUOCTI IPYHTIB Ta Mi/IBUILEHHS
YPOXKaHHOCTI KYJIbTYPHHUX POCITHH.

Jis 3’sicyBaHHS MeXaHI3MIB [T KOMIUIEKCHUX JOOPHUB BAXKIIMBUM € BHBUCHHSI
IXHBOTO BIUTUBY Ha (i310JI0T0-010XIMIUHI 3MIHH B pOCIMHAX [IIEHHI O03MMOI,
30KpeMa OKPeMi KOMIIOHEHTH CHCTeM MeMOPaHHOIro TPAaHCHOPTY  POCIIMH:
(epuLiaHiABIAHOBIIOBAIBHY aKTHBHICTh KJIITHH 1 BHXiJ NpoToHiB H+ 3 wiitun
KOpeHiB;  aKTHBHICTb  (epMeHTIB  Karamasu, nepoxkcumaszd 1 ATdasu;
(iToropMoHanbHUI CTATYC; IHTEHCHBHICTb TpaHCcripamii Ta B3aeMO3B’SI30K MiX
normuHanHsM i BmictoM jomis K i Ca® B KIITMHHMX KOMIAPTMEHTAax; CTaH i
aKTHBHICTh (DOTOCHHTETHHYHOIO arapary pociiui; (pOpMYBaHHs BEreTaTUBHOI MacH,
3arajbHOi 1 aKTMBHOI IUIOLL KOPEHEBOI CHCTEMH, 3C€PHOBY TIPOJYKTHBHICTH Ta
edextusnicTs Bukopuctanus N, P, K, Ca y mociBax, a Takox Mikpobiosoriumy
aKTHBHICTB IPYHTY.

MinepaibHi  pevyoOBMHM BHUKOHYIOTb TaKOXK CTPYKTYpHY, KaTaliTHUHY Ta
eJIeKTPOXIMIUHY poiib. Y 3B'3KY 3 UM, BaK/IHBEC MiCLE HAJICKHUTh OOIPYHTYBAHHIO
JOLIIBHOCTI 3aCTOCYBaHHS KOMIUIEKCHHX JOOpHB st akTuBizauii ¢iziosoridnux
mpoueciB y pociuHax. Posrisi camMe [bOro MUTaHHs | Hajae Hal3BHYalHOl
3HAYMMOCTI POOOTI, OCKIILKH JIOCTIIHUK MMiJHIMAae HARDIIBIIT aKTyalbii npobiemu,
AKI TOCTPO CTOSTH SIK Iepell CydacHoro (i3io/orielo poCium, Tak | Tepej
CIIBCHKOTOCIIOIAPCHKOIO MPAaKTHKOIO0. ornan M.M. mpornoHye po3s’s3aTu mpobiemy
MIJIBULLICHHS 3€pHOBOT TIPOJAYKTHUBHOCTI MINEHMI[ O3MMOI, IOJIMLIEHHs SKOCTI

YPOIKaIO 3epHa LIISIXOM 3aCTOCYBAHHS KOMILIEKCHUX JOOPHB, SIKi MICTSITh y CBOEMY
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YPOIKAIO 3epHaA IUIIXOM 3aCTOCYBAHHs KOMIUIEKCHUX J100PHB, SIKi MICTATH Yy CBOEMY
ckIaai MikpoeneMeHTH B xeaTHill Gpopmi. B6auaemo Takox 0coOMBY aKTyalbHICTh
JIMCEPTALIHOrO JIOCTIDKEHHS Yy TOMY, IO BOHO CIIPAMOBaHE Ha 3’sCyBaHHSI
AKTHBHOCTI OKpPEMMX KOMIIOHEHTIB CHCTEMH MeMOpPaHHOrO TPAHCIOPTY KIITHH
KOPEHIB, 10 CIIYTYE OCHOBOIO MOMTHHAHHS [OKHBHAX PEYOBUH POCIIMHON0. Yce e B
KOMIUIEKCI | BU3HAYA€E aKTyalbHICTh pelleH30BaHol pOOOTH.

Hagesieni B poGOTI pe3ysbTaTé HOCIIKeHb TICHO MOB’s3aHi 3 BUKOHAHHAM
HAYKOBO-IOCJIIHUX TeM BIAJITy (i3ionoril sK1BjIeHHs pocauH [HCTUTYTY (isionorii
pociud i rereriuku HAH Vipainu “JlocniokeHHst MeXaHi3MiB 1 po3podka crnocobiB
iABUILEHHS e)EKTUBHOCTI BHKOPHCTAHHs eJIEMEHTIB JKUBJICHHS POCJIMH 3 PI3HUM
THTIOM MeTaboni3my” (HoMep AeprkaBHoi peectpauii 0198U008215, 1999-2003 pp.);
“@Di310/10TIYHI OCHOBH YJOCKOHAJICHHS CHCTEMM JKMBJICHHS IIIEHUII Makpo- i
MixpoeneMenTamu’” (Homep aepuxasHol peectpauii 01050001919, 2004-2008 pp.);
“BUBYEHHST pOJIi [03AKOPEHEBOrO IKMBICHHS 3 METOIO ONTMMi3alil iOHHOrO
roMeocTasy pociuH 03umol mineHui” (Homep neprkaBHoi peectpauii 0108U009828,
2009-2013 pp.) ta Incruryry mikpobionorii i Bipycosorii imeni . K. 3abomoTHoro
HAH Vipaiap “MOHITOPHHT 1 reHeTHYHA pPI3HOMAHITHICTH (ITONATOreHHUX
GakTepiit B cucTeMmi opraHiuHOro 3semsepobcrtBa” (HOMep Jep:KaBHOI peecTpauil
01120002751, 20122016 pp.).

JocToBipHicTh I 0GrpyHTOBAHICTL Pe3yabTaTiB HAYKOBHX IOJIOKEHb i
BHCHOBKIB. HayKoBI MOJOKEeHHs Ta BUCHOBKH JIOTTYHO BUIUIMBAIOTE 13 (PaKTUHHOIO
MaTepiany i HOCATh 00 €KTHBHHUI XapakTep, OCKIIbKH OOIPYHTOBaHI pesylibraraMu
MOJIbOBUX, BereTallifHUX Ta 1abopaTOPHUX 0CIIKEHb.

VY nucepraniiiniii podoti bornana M.M. BUKOPUCTAHO IMIIEHUIIO MKy O3UMY
dopmy copris: Srpans 60 (20012004 pp.), Xyropsuka (2006-2008 pp.), [lepnuna
Jlicocreny i ITanna (2006 p.), ITogomnsaka (2006, 2010 p.), Cmyrnsuka (2009-2013
pp.), ®asoputka (2012 p.), 3Bumospka (2013-2015 pp.). ns gocmimpkeHHS
3a3HAYEHOr0 MaTepiajqy aBTOPOM 3aCTOCOBAaHO cydacHi (hi3ioJIOTIYHI  METOJH.
Excriepumenrtanbui  naHi  o0pobiieHi CcTaTHCTMYHO, MAaloTh BHCOKMH CTYIIHb

BIPOTIHOCTI Ta BIATBOPeHHsI (PI3HUILT 3 KOHTpoIIeM JocToBipHa ripu P<0,05).

[§]




image3.tiff
HoBu3zua orpumanux pesyabTaTiB. EKcriepuMeHTanbHa HOBH3HA POOOTH
BHCBITJIEHa ~ JHCEPTAHTOM Yy  KOMIUIGKCHOMY  JIOCHIIJKeHHI  ocoGiauBocTel
[POXODKEHHST (Pi31070r0-610I0TIMHUX TIPOLECIB Y POCIUHAX i MiKpOOiomOriuHNX — y
rpyHTi Ta OOIpYHTYBaHHI iX BIUTMBY Ha (OPMYBaHHS 3epHOBOI MPOJYKTHBHOCTI
MOCIBIB MIIEHUILI 03MMOT 3a JIiT KOMITIIEKCHUX 100pHB.

Bormanom M.M. Briepiiie BCTaHOBJIEHO, 10 00po0Ka POCIMH MIIEHULI M SKOT
031UMoT KOMIUIEKCHUMHU J00puBamMu crpusie 3pPOCTaHHIO
depunmaHiaBiHOBMOBANLHOT  akTuBHOCTI  (PBA), 1mo  cynmpoBOUKYEThCS
nijgsuiiersiM ATda3Hol Ta repokcuIa3Hol akTHBHOCTI TKaHWH KOpeHiB K 14-
N000BUX POCIMH, TaK i POCHMH Yy (a3 KYLIIHHS 1 KOJOCIHHS-IBITIHHS, 110 TICHO
KOPEJIOE i3 3epHOBOIO TPOAYKTHBHICTIO MILEHULI 1 € IOKa3HMKOM PO3BUTKY il
CTIMKOCTI 10 HECTIPUSTIIMBUX UMHHUKIB JOBKIJIS.

Muxaiino MuxaiyioBuu J0BiB, 110 T03akopeHeBa 00podKa MIIEHUI 03UMOT
KOMIUIEKCHUMH JI0OpMBaMM BIUIMBAE Ha aKTUBHICTb TKAHMH KOPEHIB, 3MiHIOIOHUH
MeMOpaHHUN peJIOKC-MOTeHIIaN 3a (epullraHi/BIAHOBIIOBAILHOT aKTHBHOCTI B 0K
foro 3pocranHs 3a 30UIbuIeHHS iHTeHcuBHOCTI nornuHanus K 1 Ca, mo
CYTPOBO/DKYETBCSI 3POCTAHHSIM MAacH Ta aKTHBHOI [UIOLLI MOBEPXHI KOPEHIB POCIIHH;
CIIpHUsiE MIABUIICHHIO (POTOCHHTETHYHOI aKTHBHOCTI JHCTKIB, (POTO- i TEMHOBOIO
IVIXQHHS POCIIHH, IO KOpemioe 3i 30IMbLICHHSM aKTUBHOI IMOBEPXHI KOPEHIB Ta
noJinurye epeKTUBHICTh BUKOPUCTAHHSI OCHOBHUX €JIEMEHTIB JKHUBIICHHS POCIUHAMU
MILEHUII — a30Ty, Gpocdopy, Kajiio i Kalblilo.

BcTaHoBieHO Takok, 10 IT03akopeHeBa oOpoOKa pPOCIMH IIIEHHII 03UMOT
KOMIIEKCHUMHU J00puBaMu y (pazy BUXOLY B TPYOKY crpusie 301ILIICHHIO KiJIbKOCTI
aKTHBHOTO XJIOPO(iTy, 110 Iepeiae eHeprito 30y/UKCHHS Ha peakuiiiHi [eHTPH,
30araueHHio QoroximiuHo aktuBHMMH Komruekcamun DC II Ta axTUBYBaHHIO
MIEPEHOCY  EJIEKTPOHIB Y  €JIEeKTPOH-TPAHCHOPTHOMY JIAHIIO3i, L0 MOJIIIIIY€
e(eKTUBHICTb 3aJIydeHHs] eHepril KBaHTIB CBiTIA y TEMHOBHX (OTOXIMIMHMX
npouecax acUMisiiii Byrjieuto. EQeKTHBHICTh LBOr0 aKTMBYBAHHS 3al€XKHUTh BiJ
CKJIaly KOMIUIEKCHHUX 100puB i 30a/laHCOBAHOCTI 3a MakKpo- Ta MiKpOeJeMEHTaMH,

30KpeMa 3a BMICTOM a30Ty, (pocdopy i Kaito.

|98}
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Brepie nosesneHo, mo 06podka KOMIIEKCHUMH J0OPUBAMH CIpHUsS€ 3MiHI
(iTOrOpMOHAIBHOTO CTATYCY POCIHMH MMIUEeHHL M’skoi o3umoi y Oik 30iibIIeHHS
BMICTY [HIOJILIONTOBOT KHUCIOTH 3a 3MEHIUEHOI KINBbKOCTI aOCLM30BOI KUCIOTH Y
KOPEHSIX POCITHH.

BcraHoBieHo, 10 T103aKOpEHeBe TiJDKUBJICHHS POCIWH  KOMIIJIEKCHMMH
N0GpHUBAME O3I0POBJIIOE IPYHT, MTOKPAILYIOYH HOro MiKpoOioMOTiuHy aKTHBHICTE 3a
BMICTOM TTPOTOTPO(GHUX MIKpOOPraHi3mMiB, Aia30Tpo@is it oJIroHITPOPIIiB.

JloBesieHo, 10 3aCTOCYBaHHS KOMILIEKCHUX AOOpHUB IOJIIMILIye CTPYKTYpHI
MOKA3HUKM ypoKalo TLIEHUII O3MMOI, CHpUsOYM MiABUIIEHHIO 11 3epHOBOL
MPOJYKTUBHOCTI | MOKPAILIEHHIO SIKOCTI 3epHa.

IIpakTH4He 3HAYeHHsI OTPHMAHHX pe3yabTaTiB. bornanom M.M. Ha ocHOBI
OJIep)KAHUX ~ PEe3yJIbTaTiB  HAYKOBO OOIPYHTOBAHO JOHUIBHICTH  3aCTOCYBaHHs
komriekcHux jobpus (Bpekcin Mike, Mactep i1 Ilnantadon) y mociBax MIIeHUI
M’AKOT 03UMOI 3 METOIO TJBHINEHHS TPOJYKTUBHOCTI 3a3HAuyeHOl KyJIbTYpH i
MOKpAIleHHsT  SIKOCTi  3epHa. Po3pobiieHi  pekoMeHpalil 100 BUKOPHUCTAHHS
KOMITJIEKCHUX JOOPUB y MOCiBax MUICHHULI M K0T 03uMoI B ymoBax I IpaBobepexHoro '
Jlicocreny Ykpainu Ha HOHI OCHOBHOI'O BHECEHHSI IOOPHUB.

PesynpraTu HayKOBHMX JIOCIIJUKEHb NPOHILIM BHPOOHHMUY TMepeBipKy Ta
snposasukeni y TICIT «Jlrogmunna» Octpospkoro paiiony PiBHencekoi obGmacti y
2014-2015 pp. ©Ha 3arampHiit mmomi 100 ra 3 BHCOKMMH eKOHOMIYHMMH
MTOKa3HUKAMHU.

Pexomenpanii momo moaaabuioro BUKOPHCTAHHS pe3yabTaTiB poboTH Ta
AOUIIbHICTH  TMPOJOBKEHHS 1 PO3BHUTKY BIANOBIAHHX  Jocidifxenb. s
TMiJIBUILEHHST BPOXKAWHOCTI 3epHa MIIEHUI M’SKOl 03MMOI 1 TIOJIIMIIEHHST HOoro
SKICHUX ITOKa3HWMKIB aBTOp 3arporonyBaB B ymoBax IlpaBoOepesxnoro Jlicocremy
VkpaiHu Ha cipux JcOBUX IpyHTaX Ha (oHi BHeceHHS NgPyKgy mpoBomuTn
JIBOKpaTHE M03aKOpeHeBe IMiJDKUBIEHHsT pociuH bpekcimom Mike y Hopwmi 0,5 kr/ra,
Mactepom y HopwMi 4,0 kr/ra, [Tnanradonom y Hopmi 4,0 kr/ra.

OckisbKM aBTOPOM BCTAHOBIEHO, 1[0 T03aKopeHeBa 00pobKa pOCIIUH IIIEHHULI

M’sIKOT 03MMOI KOMIUIEKCHUMHU JloOpuBamut bpexcin Mike, Mactep 1 [liantodos
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CIIpHsE 3pOCTAHHIO MeMOpPaHHOrO peloKc-noTeHuianry B 2,3 — 2,5 pasu Ta
CymnpoBOJUKYeThCst  mimBuieHHsM  ATdasnol, mepoxcuuasHol 1 KaTajasHol
aKTUBHOCTEM TKAHWH KOPEHIB, [0 CIPHSE PO3BUTKY CTIMKOCTI pOCIMH Ta
MiATPMMAHHIO ~ BHCOKOIO — pIBHSA  IMOTEHIIWHOI  MOrTMHANIBHOT — 37aTHOCTI i
EHEepreTUYHOro GanaHcy pPOCIMHHOIO OpraHi3My, TO MPOJOBXEHHS 10C/IIKEHb Y
LEOMY HANpsIMKY € aKTyalbHHUM CTOCOBHO IHIIMX 37TaKOBHX CiJTbCHKOrOCMOAAPCHKUX
KYJBTYD.

MosuoTa BUKOpHCTAHHS B poOOTI HayKOBOT JliTepaTypu y AaHii ramysi.
CriMcox BUKOpUCTaHMX JITepaTypHHUX JuKepell Biitouae 292 HaliMeHyBaHHS, i3 HMX
77 — NaTHHHLEIO, IO J03BOJIs€ TOBHICTIO OXapaKTepu3yBaTH CydacHHH CTaH
po3podkH rpobiemu Ha YKpaiHi i B CBITI.

Ouinka HaykoBOi Ta JiTepaTypHOi SIKOCTI ckJaay MaTepiajay i CTHIIIO
auceprauii Tta asropedepaty. ucepraniss bormana Muxaiina Muxaitnosuya
HamcaHa y TpaauuiiHii Qopmi, odpopmiieHa BiamosigHo Jg0 Bumor JAK
MOH Vkpainu i BukiageHa Ha 191 cTopiHii KOMIT IOTEpPHOTO APYKY, 3 HUX 150 —
OCHOBHOI'O TEKCTY, SIKHM CKJIaJacThCs 31 BCTYIy, HIECTH PpO3JiIiB, BHUCHOBKIB, '
peKkoMeHIamil BUPOOHMULTBY, CIHMCKY BHKOPMCTaHWX JiTEpaTypHUX JUKEpesn Ta
JIOIATKIB, 10 00YMOBJIEHO XapakTepom MPOBEICHOT0 JOCTIHKEHHs | TTOBHOIO MipOIO
I AMOpsIKOBaHO Horo meti. Pobora no6pe imoctpoBana 38 sKICHUMH PHUCYHKaAMU |
47 rtabmuusMu, sIKi JIOTIOMAratoTh KpamoMy CIPUHHATTIO OTPUMaHHUX aBTOPOM
pesynbraTiB. CTpyKTypa Ta 3MICT AuceprauiifHoro mociimkerHs M.M. bornana
3aCBiJIUy€, 110 BOHO OXOIUIIOE LINICHUH IMpolec HayKOBO-AOCHIAHOI poOOTH, SKHUIH
BKJItOUAE Bei ii cramii: Bix imei, po3poOkM cXeMH Ta MeTOJOJIOTiT JOCHiAKEeHHs,
[IPOBEJICHHS eKCIIEPUMEHTY JIO HIMPOKOro BIPOBAKEHHS Pe3yJIbTaTiB JOCITI[DKECHHS
y IIPAKTHKY POOOTH ClILCHKOrOCTIONAPCHKOT YCTAHOBH,

VY BCTyIi JIMCEPTAHT BKa3ye, 1[0 CydacHe BHCOKOE(EKTUBHE IOCTO/IAPIOBAHHS
MOBMHHO 0a3yBaTHCs Ha €KOJIOTIYHO Oe3ledHnX pecypco30epiralounx TeXHOJOTIsX,
[0 MaroTb BHUCOKY peﬁTa6enLHiCTb. 3 oMy Ha 1€, aKTyalbHOIO MpoOiIeMoro
¢izionorii pociiiH € OOIpyHTYBaHHs BHKOPUCTAHHS KOMIUIEKCHUX HOOpHB, LIO

MICTSITH Yy CBOEMY CKJali B XelarHiit (opmi MiKpOeTeMEeHTH, Ul PeryJiOBaHHs
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(izionoriyHuX MpoueciB y pocivHax Ta MiIBUIIEHHS TPOJXYKTHBHOCTI MIIEHHLI
M’SIKOT 03FIMOT, sIKa € IPOBIJHOIO CIIBCHKOr0CMOAAPCHKOI0 KYJILTYPOIO.

Pazom 3 TWM, Ha JIyMKYy aBTopa, Maibke BiacyTHI poboTu, B skux Oy1o O
PO3KPUTO  KOMIUIEKCHHH  BIUTMB  XEJATOBAHUX PIIKUX Ta  BOJOPO3YMHHHUX
KOMIUIEKCHUX JOOPUB i3 BMICTOM Makpo- i MiKpoeJeMeHTIB Ha (yHKIIOHAIbHY
AKTUBHICTE 1 piCT KOPEHEBOI CHCTEMH B 3B’S3KY 13 aKTMBHICTIO aHTHOKCHIAHTHHX
(pepmeHTiB i razoodminom CO, IUCTKIB Ta AKICHUMM | KIIBKICHHMM NOKa3HHKaMH
POy KTUBHOCTI.

Oruisizt niTepaTyp MPHCBSYEHNI PO3KPUTTIO OCHOBHMX HAIPSIMKIiB PO3BUTKY
JOCHI/DKEHb 3 NpOOJIEMHM  JKMBIICHHSI  CITBCBKOTOCMOAAPCHKUX — KYJNBTYP — Ta
3aCTOCYBAaHHs KOMIUIEKCHUX J0OpHB, BHKIAAeHHH Ha 29 CTOpIHKax IpyKOBaHOIro
TEKCTY | BKIIIOYAE HOTHUPHU MiAPO3Mian, y siknx bormanom M.M. oxapakTepu30BaHO
CyYacHHH CTaH poJOvOCTi IPYHTIB YKpalHM, KOMIUIEKCHI IOOpHBa, Crocodm ix
BHECEHHs Ta  e(EeKTHUBHICTH  BHKOPHCTaHHs  POCIMHAMH,  I[IPOAHaji30BaHO
(i3ionoriyHy posb Makpo- i MiKpOeJIeMEeHTIB Y POC/IMHAX, eNEKTPOreHHUH TPAHCIIOPT
Ha OpraHi3MeHHOMY piBHI Ta MEeXaHi3MHU Horo peryusiuii. Juceprant cucremMaTH3yBaB
i y3arajpH¥B BiZOMOCTI JITEpaTypH CTOCOBHO MEXaHI3MiB MPOHMKHEHHS pevyoBKH
gepe3 mMeMOpaHu, pajiajibHOMY iX TPaHCMOPTY BiJl KOPEHEBHX BOJOCKIB JIO CYIWUH
KCHJIEMH Ta BHUCXITHOMY pyXYy BiJl KOPEHIB 10 Ha/(3eMHHUX OpraHiB, aKLUEHTYIOUH
yBary Ha Te, 10 B JiTepaTypi oOmexxeHa iH(opMmalis CTOCOBHO BIUIMBY Makpo- i
MiKpOEJNEMEHTIB Ha aKTHBHICTH MeTabOoJIUHUX NpoLeciB, sKi IMPOTIKalOTh Y
KOpeHeBi# cucTeMi Ta Maibke 30BCiM BIACYTHI JaHi npo iX 1110 Ha elleKTporeHes i
IPOTOH-PYILiHY chity (AL, ) KIITHH KOPEHIB.

Ornsin miTepaTypd HallMCaHWH [PYHTOBHO i3 3alydeHHSIM 3HAYHOI KiJbLKOCTI
Cy4acHHUX BITUM3HSHUX Ta IHO3EMHMX HAyKOBHX JUKEpes 3 A0CII1KYBaHOI TEMaTHKH.
Koxen i3 miApo3AiaiB  OMJIsly € CBOECPIJHOIO TEOPETHYHOIO OCHOBOIO  JUIsI
eKCIEePUMEHTATIBHUX [11APO3/IIIB, 1110 HABOJSITLCSI aBTOPOM Y IMCEepTaLliiiHiil poOOTI.
VY uinomy, rnuOOKMil | KpUTHYHHUEI aHani3 cydacHOl JiTepaTypu JI03BOJINB

aBTOpy JIOrigHO OOrpyHTYBaTH BHOIp TemMu Ta METOMAIB JHUcepTaniiiHoro

JIOCII JUKEHHS.




