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BeAyIled OpraHM3alMy Ha JUcCepTalMoHHYyr0 paborty MyxuHon VIpuHbI
MakcuMOBHEI Ha TeMy «Biusane xapOOHU3UPOBAaHHOU OMOMACCHI Ha IapaMeTphbl
[UIOJIOPOJIMST  IEPHOBO-TIOJI30JIMCTBIX I[10YB M OMHCCHIO IapHUKOBBIX [a30By,
[IpEeCTaBIEHHYIO Ha COMCKaHUE YUSeHOH CTeleHn KaHAuaaTa OMOJOTMYEeCKUX HayK
rmo cunenuansHocTH 06.01.03 — arpousuka.

AKTYaJIbHOCTH  TE€MBbI uccejaeaoBanus. B HaACTOSIIEE  BpeEMs
KapOOHM3HUPOBAHHBIE MaTEepUANIbl PACCMATPUBAIOTCSI B KA4eCTBE MEPCIEKTUBHBIX
MEJIMOPAHTOB IPUPOIHOIO MPOUCXOXKIACHHUS, C MOMOIIBIO KOTOPLIX MOTYT OBITH
pelleHbl Takhe TI100allbHbIe JKOJIOTMYeCKHe Ipo0JIeMbl, Kak JelOHUPOBAHHUE
(cekBecTpallls) yIJiepojJa B MOYBE, CHWKEHHE OMHCCHH ITApHUMKOBBIX Ia30B,
yIy4lleHHe KauecTBa IT0YB U MOBBILIEHUE MTPOLYKTUBHOCTH CEJIBCKOI0 X035MUCTBA.
Kpome TOro, mpoM3BOACTBO OHOYTJIsS sBISETCS A(PQPEKTUBHBIM  CIIOCOOOM
YyTWIM3ALMA 3HAYUTEBHBIX O0BEMOB CaMbIX Pa3sHOOOPA3HBIX OpPraHUYEeCKUX
OTXOIOB (OBITOBBIE OTXOABI, OTXOJIbI JepeBOOOpadaThIBAIOLIEH, ITHUILIEBOM U
CEIbCKOXO03SIMCTBEHHON MNPOMBIIIIEHHOCTH). B CBSA3M ¢ 3THM JHUCCEpTALMOHHAsA
padora MI.M. Myxunoii Ha Temy «BiusHue kapOOHM3MPOBAaHHON OHOMACChl Ha
mapaMeTphl IUIOJOPOAUS JEPHOBO-IIOA30JUCTEIX ITOYB U OMHUCCHUIO ITAPHHUKOBBIX
ra3oB», HECCOMHEHHO, aKTyaJIbHa.

Hecmotpst Ha To, 4To NpoOJieMe BIUSHUS Pa3jIU4YHBIX KapOOHH3WPOBAHHBIX
MaTepHaIoB Ha CBOMCTBA IOYB ITOCBSIIEHO OOJBINOE KOJIMYECTBO MCCICAOBAHNMY,
UX pe3ylbTaThl BecbMa IpoTuBopeurBbl. [loaToMy paspaboTka aBTOPOM OCHOB
paIlMOHAILHOTO IPUMEHEHUsT OMOYTIIel KaK MEJIMOPAaHTOB B CEIBCKOM XO35HUCTBE C
[IEJIBIO ITOBBIMIEHUS ITOYBEHHOI'O IUIOJOPOIAUS IMOATBEPKAAECT aKTyaJlbHOCTH, a
TAK)Ke HAYYHYIO U NPAKTHYECKYI0 3HAYHMMOCTH JUCCEPTAlIMOHHOM padOThI.

HoBu3ua ucciaenoBanuii. 11.M. MyxuHa mocTaBuiia mepes coOOH IeNbIn
KOMIUIEKC CJIOKHBIX M TpyJoeMKuX 3amad. OHH 3aKII0YaIMCh B CICAYIOIIEM:
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MCCIIeIOBaTh BIMSHUAE OMOYIVIS Ha BaXHEHIIME (QU3NIECKHUE, XUMHUICCKHE H
6HOJOrMYECKUEe CBOMCTBA IMOYB, HM3YUMUTh BIIUSHHE TEMIIEPaTypbl WM BJIAKHOCIM
[OUBBI, 4 TAK)KE OHOYINIS HA WHTEHCHBHOCTH MUKPOOHOJOTHMYECKHUX IPOLECCOB,
OTBETCTBEHHBIX  3a  OMHUCCHUIO  3aKUCH  a30Ta; U3YYUTh  BIIMSHHE
KapOOHU3UPOBAHHBIX MaTepUalIOB Ha YypPOKAMHOCTh ~ CEJILCKOXO35UCTBEHHBIX
pacTeHUN 1 OMUCCHIO MAPHUKOBBIX I'a30B U3 I10YB.

Jlnsg pelleHusl MOCTaBJIEHHBIX 3aJa4 aBTOPOM ObL1 IMPOBeJeH OOJIBIION
06heM KCCIIEIOBAHMI ¢ MCIIOJb30BAaHMEM MIMPOKOro Habopa 1adopaTOpHLIX U
mojieBeIX MetonoB. B pesynpraTe M.M. MyXuHOW BIIEPBBIE ISl OKYJILTYPEHHBIX
epHOBO-TIO30JUCTBIX TI0YB JIEFKOI'O I'PaHyJIOMETPUIECKOro cocTaBa, MMEIOLIKA
IUPOKOE pacIpoCTpaHeHue Ha TEePPUTOPHU Poccuiickoii Penepauuu, ObLIN
M3ydeHbl XapakTep M CTEleHb BO3/JEUCTBHMS APEBECHOIO Ouoyrjsi Ha TaKHue
BAKHElMIIe IIoOKa3aTeJad KavecTBa IIO4YBBI, KakK €€ BOAOYACPKHBarOLld
CIIOCOOHOCTD, BIAKHOCTD, INIOTHOCTH CJIOXKEHMs, HabyXaHue, ycaaKa, COACPIKaHnE
AMMOHMMHBIX Y HUTpaTHBIX (opMm aszora. JuccepTaHTOM BIICPBBIC ObLIIa
ycTaHOBJIeHa 3((EKTUBHOCTH INPUMEHCHHS OUOYTJIS Ui yJIydILIEHHUs] CBOHCTB
MCCJIEIOBAHHBIX IT0YB, YMEHBIIEHMs] OMHUCCHM M3 HUX 3aKHCH a30Ta, a4 TakKC
MOBBIIIIEHUS] YPOYKAHHOCTH CEJIbCKOX035MCTBEHHBIX pacTECHUM.

Mpuna MakcumoBHa MyxuHa crajia IepBEIM B MUPC UCCICI0BATCIIEM, KIO
u3ydas BO3JEHCTBHE T'MAPOYIJeH W3 PUCOBOM LIETyXH Ha POCT pacTeHUN U Ha
svuccrto CO, u N,O U3 [epHOBO-CIa0O0MO30IMCTON CyNecuaHoU IOUBbI
(oroOpannoii B ['epmanmm). Ero BHepBble OBLJIO YCTAHOBJIEHO, YTO OYMCTKA
FUAPOYTJIEH — aleTOHOM  3HAYMTEJIBHO  CHIDKAJIA >pPeKT CTUMYJIHMPOBAHUA
BBIJICIEHUS] TTAPHUKOBBIX a30B, & TAK)Ke UX TOKCUIHOCTH UL INIECHEBBIX rpuOOB
[10 CPAaBHEHMIO ¢ HEOOpaOOTAaHHBIMU BapHaHTaAMU.

HayuHas ¥ HpaKkTH4YecKas 3HAYMMOCTbL pPe3yJIbTaTOB HCCIEA0BAHMI.
[TonyueHHBIE AUCCEPTAHTOM PE3YJIBTAThI yrIyOJIsiIOT  3HAHHS O  XapakTepe
BO3IEMCTBUS OMOyriaeid H TUApPOYyIJed Ha KadecTBO M INIOAOPOAHMC IIOHB,
PACIIUPSAIOT IIPECTaBICHUS 00 UX CIIOCOOHOCTH BIMATH Ha BBEIOPOCHI ITAPHUKOBBIX
ra3oB, TEM CaMbIM, IIpUOJIMKas MHPOBOE HAydHOC coO0MIeCTBO K PEIIEHUIO
BKHEHIIEro BOIIPOCA O TMEpPCHEeKTHBaX ¢ OKOJOIMYCCKUX  IOCICACTBMAR
[IIAPOKOTO HCIT0JIb30BAHUS] KapOOHU3UPOBAHHBIX MaTepHajioB B
CeJIbCKOXO03IUCTBEHHOM IIPOU3BOACTBE.

Teoperudeckas 3HaYUMOCTb JUCCEPTALOHHOM padorel Myxunon H.M.
00yCIIOBJIEHA TaKKe TeM, 4YTO €€ pe3yJbTaThl MOrYT CJIyKUTh HayHHbIM
COTIPOBOKIEHUEM «JOKTPUHBI IIPOJI0BOIBCTBEHHOMU oezomacHOCcTU U llporpaMmel
Hay4HO-TeXxHHueckoro pasputus AlIK Ha 2017-2025 tr.» u crparerun PO
«OCHOBBI TOCYIAPCTBEHHON TMOJIUTUKM B OOJIACTH SKOJOIMICCKOTO pPasBUTIS
Poccuiickoii ®@enepanuu Ha mepuon no 2030 roma». Kpome Toro, pesyibTarThbl
HCcClIel0OBaHU 0GecIIeunBaloT ~ HAYYHYIO  IOJAZEPXKKY  HAIHOHAIBHOH
TexHoyiornyeckoi nHuIaTuBbl «FoodNety.

[TpakTHUecKas 3HAaYUMOCTh Pe3yJIbTaTOB HCCIIEAOBAHMA 3AKII0YaCT I B TOM,
4YTO OHU MOT'YT OBITH MCIIOJIb30BaHbl KAK OCHOBA IPK pa3paboTKe MHHOBAIIMOHHBIX
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pecypcocOeperaronyx TEeXHOJOIHA 110 YJIY4IICHHIO SKOTOTHIECKOro COCTOAHMA
OKpY KaloIell cpeapl B arpapHoOM CEKTOpe SKOHOMMKH CTPaHBI. Kpome TOTO,
[OJTyYeHHBIE JUCCEPTAHTOM Pe3yJIbTaThl YK€ BKIIOYEHBI B COCTAB METOAMHCCKIX
pexkoMenpaimii  «lIpumenenne OUOYIIA B CEIBCKOM xo3siicTBe Poccuiickou
Denepamun», AOH, 2014r.

PaGoTa mpencTaBiseT HECOMHEHHBIH Hay4YHbBIM H IPAKTUYECKUN HMHTEpeC
JUII HAy4YHBIX COTPYAHHKOB, CTYJCHTOB M AacCIHUpaHTOB BBLICHIMX yYeOHBIX
3aBeIeHMN [0 HATIPABICHUSIM OUOJIOTHS, 9KOJIOTHS M CETbCKOe X03MCTBO, a TAKKE
s paboTHUKOB AlIK.

O0OCHOBAHHOCTb H JOCTOBEPHOCTH HAYYHBIX NOJIOYKEeHUH, BLIBOAOB H
3aKkI0YeHuii, chopMyIHPOBAHHBLIX B AUccepTauuy. JlucceprannoHHas paboTta
M.M. MyxuHOM ImpelcTaBiIseT Cco0OM Cepbe3Hoe HaydHOe HCCICNOBAHMC,
BLITIOJITHEHHOE C HMCIIOJB30BAHHMEM IIUPOKOro  CIEKTpa KJIaCCHYCCKUX M
COBPEMEHHBIX METOJOB B 00JIaCTH MOYBOBEIACHUS U [TOYBEHHOU MUKPOOUOIOTHH.
BBICOKHI METOIMUECKHI YPOBEHb, TIIATENLHOCTD B IIPOBEAECHUN OOJIBIIOro Ync/Ia
1a60PaTOPHBIX U MOJEBBIX SKCIIEPHUMEHTOB, TIOJPOOHBIN aHAIN3 Pe3yJIbTATOB 1 HX
cTaTHCTHUecKass 00paboTKa MO3BOJIAIOT CUUTATh OCHOBHBIC ITOJIOKECHHUA M BHIBOJIb]
UCCepTallii  JOCTOBEPHBIMH M HAay4HO OOOCHOBaHHBIMH. Kpome TOTO,
000CHOBAHHOCTh IIOJIOJKEHHH U  BBIBOJOB  JOKa3bIBACTCS 00CTOSATEIBHBIM
AHAT30M GOJIBIIOrO KOJMYeCcTBa HAayuHOM uTepaTypsl (314 HCTOUHUKOB, U3 HUX
246 WHOCTPaHHBIX). JIOCTOBEPHOCTH IIOJYYCHHBIX PE3YJIbTATOB MOAKPCILIICTCA
Tax)Ke TeM, 4YTO OHU ObLIM OIyOJMKOBAaHBI B BEAyLIUX Hay4HBIX XypHalax H

Ouenka cojeps:anus aucceprauuu. JluccepranuonHas padora 00BEMOM
187 craHUL, COLEPKUT 15 Tabmuu 1 27 PpUCYHKOB M COCTOUT M3 BBECACHHI, 3-X
[JIaB, 3aKJTIOYEHUs], PEKOMEHAUi IIPOU3BOJICTBY, BBIBOIOB, CIIMCKaA JIMTEPATYPLI
(314 HauMeHOBaHWii), CIHCKA COKpalleHWH, O-TH [IPWIOKEHUNA C  22-Ms
TaOJIULIaMHU.

Bo BBeJeHHH aBTOp OOOCHOBBIBAET AKTYaJbHOCTH PadOThI, €€ HOBH3HY,
cTerneHb pa3pabOTaHHOCTU TeMBbl, (POPMYIUpPYeT NeNlb W 3a7adu HCCICAOBAHMA,
OTMEUaeT 3HAYMMOCTb IIOJYYEHHBIX MaTepuajioB U HX JOCTOBEPHOCTD,
epeynciseT MeTOABl  UCCIENOBaHWs, INPHBOJUT  OCHOBHBIC  IOJOIKCHMA,
BBIHOCHMBIE HA 3aIUTy, COOOIIaeT JaHHble O IyOIMKaluusaX, a TakiKe O CTPYKTYPE
1 00beMe JUcCepTalluu.

B mnepBoii rjaBe IMpeJacTaBieH 0030p OOJBILOrO o0beMa JIUTEpPaTyphl,
06000 MUPOBOM OIBIT KCIIOIB30BaHMS KapOOHM3MPOBAHHBIX MATCPUAJIOB
B CelIbCKOXO3SICTBEHHOM  Ipom3BojacTBe. HeoOxogumo — OTMETHTh,  HTO
[MONABJISIIONIEEe  KOJMYECTBO MCTOYHMKOB U3  CIIMCKa  JIMTEpPaTyphl OBLIIO
omyOnuKoBaHo B TedeHue nocnenrnx 10-15 er. OTO CBHUACTEJIIBCTBYET O
4pe3BLIYAHO BHICOKOM MHTEPECE YUCHBIX BO BCEM MUPE K NAaHHOM TEeME U ellle pa3
MOATBEPXKIAeT AKTYAJbHOCTb IHCCEPTAHOHHON padotel MI.M. Myxunou. B
rIaBe IPUBOIUTCS MOAPOOHBIM aHaIi3 MHOTOYHCICHHBIX MCCJIEIOBAHWM BIUSHUSI
KapOOHU3UPOBAHHBIX BEIIECTB Ha duznueckue, XUMUYECKUE 5!
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MUKPOOUOJIOrMYECKHE CBOWCTBA MOYBBI, HA POCT PAaCTCHUH, a TAKIKE Ha SMUCCHUIO
[aPHUKOBLIX I'a30B. ABTOP IIpH 9TOM HE OrpaHUYMUBACTCS MPOCTHIM MIECPECKA3OM MX
pe3yabTaToOB, a JaeT K HHUM IPaMOTHbIE KOMMEHTapuu, OTMedad HX
IPOTUBOPEYMBOCTh ¥  IMOAYEPKMBas, YTO U1  BBLICHCHHS  MEXaHW3MOB
B3aMMOIEMCTBIS KapOOHU3UPOBAHHONW OMOMAcChl C IOYBOM, 00YCIOBIMBAIOLIMX
YKOJIOTHYECKYI0 0e30MacHOCTh (MM HAaoOOpOT OIIaCHOCTh) 3TOro MaTepuaa,
He0OXOIUMO TIPOBOIKUTH AANbHEHIIKE H0JITOCPOUHbIE HCCaenoBanus. OTASIbHbIN
pasziesl MepPBOM IIaBbl MOCBAILEH [T0JAPOOHOMY OIIMCAHHMIO MUKPOOHUOJIOTUIECKUX
MpoLeccoB 00Opa3oBaHWs 3aKHCH a30Ta M IOYBEHHBIM (DAaKTOpaM, KOTOPBIC
OKa3bIBAIOT HA UX MHTEHCHUBHOCTH U HAIIPABJIEHHOCTh HAUOOJIBIIIEE BIIUSHUE.

Bo Bropoii raaBe, «OO0BEKTHl W METOIBI HCCIECNOBAHUI», NACTCA
XapaKTepUCTHKA II0YB - OOBEKTOB W3YYEHHsS BIUSHUA Ouoy2ia. JICPHOBO-
[MOI30JIMCTas CyllecyaHas Mo4yBa CpefHel CTEIEeHM OKYJIbTYPEHHOCTH W JEPHOBO-
MOJ30JIUCTAsl  CyIecyaHass I0YyBa  BBICOKOM  CTCIEHU  OKYJIbTYPCHHOCTH,
PACIIONIOKEHHBIX Ha TeppuTopurl ArpodH3uuecKoro crarnuoHapa MeHBKOBCKOro
bunmrana Arpodusmueckoro HUM (I'aTumHckuid p-H, JIeHMHIpazckas 00J1aCTh).
[TpuBOJATCS ONMCAHWs WX IOYBEHHOIO TMpOoGQuis, a TakKe pe3ylbTaThl
OTIpEe/IeJICHUs] OCHOBHBIX CBOMCTB I1aXOTHBIX FOPU30HTOB. UCHOBHBIM 00BEKTOM
ACCIIEOBAHUSI B OKCIIEPUMEHTAX II0 WM3YYCHUIO BIIMSHHS 2UOpPOY2a CIyXKWJa
epPHOBO-CJIA00MO30/IMCTasl  Cyliecuanas I[04Ba, OTOOpaHHAs Ha FOTO-3alaze
epmannu  (Jancoopd). B rmaBe npuBoasATcs (QU3HYECKHE W XUMHIECKHE
XapaKTePUCTUKU €€ ITaXOTHOI'0 TOPHU30HTA.

Jlnst  ompeneleHuss BIUSHAA ~ KapOOHHM3WPOBAHHBIX — MarepuajoB  Ha
mapaMeTphl ILIOJOPOIUS AE€PHOBO-IIOA30JIUCTBIX CYIECYaHBIX IMOYB M SMHCCHIO
CO, u N,O 6buto mpoBeneHo 4 maGoparopHbix (axcmepumentst I, 11, 'V, VI),
METKOTE/ISIHOUHBIM  mojieBolt  (skcrepument I1II) ©®  BereTauMoOHHO-TIOJICBOH
(3xciepument [V) ombIThl. B 9KkcrepuMEHTaX HCIOJB30BAIHMCh PasIHIHbBIC
KyJIbTypHBIE pACTEHHs: sUMEHb, TUMO(eeBKa JIyrosas, KieBep JTyTOBOW,
KapTodesb, Kpecc-cajar.

JInist w3ydeHus] pU3MYECKUX, XUMUIECKUX U OHOJOrHYeCKUX CBOMCTB IOYB
MCITOJIB30BAIMCH TPAJMIMOHHBIE (CTaHIApTHBIE) METOMbI, COOTBETCTBYIOLIMEC
TOCTABJICHHBIM 3a7a4aM. DJIEMEHTHbIM COCTaB U APYrHe XapaKTepPUCTUKU OnO- 1
CUAPOYIVIEeH OLLUIN IIPEIOCTaBIeHbl IUCCEPTAHTY (PUPMAMU - IIPOU3BOAUTEIIAMM.

B Tperne riase, «Pe3ynbTaTel», COCTOSMICH U3 YETHIPEX PasieiioB, aBTOP
W3jiaraeT CyTh HMCCIIeNoBaHUS. B 1epBoM pasjenie aHalIu3upyroTCd JNaHHBIC
u3ydeHusl BIMSHHS OHOYIJISl Ha BaKHEHIIME THIPOMH3MIECKHE, (hu3UKO-
MeXaHudyeckre U XMMHUYECKHE CBOMCTBaA OKYJIBTYPEHHBIX IEPHOBO-IIOA30JMCTHIX
CyIleCuaHBIX IO4YB. B pe3ynbrare NpoBeIeHHUs 1ad0paTOPHOTO (sxcriepuMeHT 1),
MeJIKOIEJISSHOYHOTO II0JIEBOT0 M BEreTallMOHHO-IIOJIEBOTO OIIBITOB .M. MyxuHa
BIIEPBbIE YCTAHOBUJIA, UTO BHECEHHME JPEBECHOIO yIJIA B MCCIICNOBAHHBIC TIOTBbI
yIy4IlaJo HX KauecTBO. Tak BIaXHOCTb, BOIOYIEPNKHBAIOLLAS CIIOCOOHOCTD,
cosiepykaHie AOCTYIHBIX [UISl pACTCHHH HUTPATHBIX U aMMOHMHMHBIX dopm azora
yBEIMUUBAIKCH, 4 [10KAa3aTeld TaKMX HEraTWBHBIX CBOMCTB, Kak CyMMapHas
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ycagka M IUIOTHOCTb CJIOKEHMsA, Hao0OpOT CHUXKAJIMCE. HecoMHEHHBIN
IPaKTUYECKUH MHTEpeC IMPeNCTaBIIAeT yCTaHOBJICHHBIM aBTOPOM (PaKT yCUIECHUS
[MOJIOKUTEIFHOr0 d((heKTa Ha CoAepKaHue B ITOYBAX NH," u NO; kak GuoyrJs,
TaK U CeHa KJIeBepa IIPH UX COBMECTHOM BHECCHUHU.

Bo BTOpoM pazjaesie riiaBbl 3 pacCMaTpUBAIOTCs PE3yIbTAThI 1a00PaTOPHOTO
onbiTa (oKcrmepuMeHT II) Mo M3ydeHHIO BIIMSHHUS TEMIEpaTyphbl, BJIGKHOCTH H
BHECEHHMSI  MHUHEpPAJIbHBIX  yIOOpeHMH  Ha  HHTCHCUBHOCTL  TIPOLECCOB
HUTPUGDUKALMN U ISHUTPUPUKALKUYA, OTBETCTBEHHBIX 34 OMUCCHIO 3aKUCH a30Ta, B
nmpoduiie CPEIHEOKYJIbTYPEHHOU IEPHOBO-MIOI30JIUCTOU TOYBHI. B
MEJIKOJE/ITHOYHOM IIOJIEBOM OIIBITE C TOM K€ IIOYBOM KpOME IEepEUUCIICHHBIX
mapaMeTpoB  M3ydyajoCch  BJIMsSHME  BHECEHHMs OHOYIVII Ha  YKa3aHHBIC
MHUKPOOUOJIOrHUEeCKHe IPOIIECCHl B TAXOTHOM IOPU30HTE. bbiio 00HApYKEHO, YTO
TOCTOBEPHOE CHIDKEHHE MHTEHCUBHOCTH HUTPUGHUKALMU U IEHUTPHPHUKALNH TIOJ
BIMSHMEM BHECEHHs OWOYyIIi II0 CpPaBHEHHIO C KOHTPOJBHOH IOYBOU
HAOJIFOIAJI0Ch JIUIIb IIPU TeMIIepaType MOYBEl Bbille 16 C M BIAXHOCTU IIOYBBI
oonbiie 17%. B pesynprare KOJWYECTBEHHOM OLECHKM BKJIana KaXAoro us
[IPOLIECCOB B CYMMApHYI0 OMHCCHIO 3aKMCH a30Ta OBLIO yCTaHOBIECHO, HYTO
MHTEHCUBHOCTh JEHUTPU(PUKALMK 3HAYUTEIBHO IIpeBbIIIaAIa HHTCHCHMBHOCTD
HUTPU(DHUKALIMH, KaK B JJA0OPATOPHOM OIIBITe, TAK U B HATYPHBIX yCIOBUIX.

B TperheM pasjesie riaBbl 3 IPUBOAATCS Pe3yJIbTaThl M3Yy4CHUS BIMAHNS
KapOOHM3UPOBAHHBIX MaTEPHAJIOB Ha OMHUCCHIO IIApHUKOBBIX I'a30B M3 II0YB. B
pesyibTare mpoBeneHuss 00-IHEBHOIO J1adDOpaTOpHOrO OIbITA (oxcrepuMeHT 1)
ABTOP YCTAHOBMJI, YTO BHECEHHE APEBECHOTO OMOYTIIs MPAKTHYECKH HE BIMSJIO Ha
MHTEHCUBHOCTH BBIJIEJICHHUS YIJIGKMCJIONO Trasza M3 HCCICHOBaHHBIX JICPHOBO-
[OI30JIMCTEIX IMOYB, a TAaK)Ke 3aKMCH a30Ta U3 BBICOKOOKYJBTYPEHHOH IIOYBBI.
OgHako OMOYrojp TIOYTH Ha TPeTh CHIKAJI OMHUCCHIO 3aKhCHh a3oTa M3
CPeIHEOKYIBTYPEHHON JePHOBO-TION30MCTON TMOYBBL. IpexeTHee H3yHeHUEC
OMOYIJIS B YCIOBHSX BEreTallMOHHO-IIOJIEBOTO KCIICPUMEHTa I10Ka3alo, 49TO €TI0
BHECEHUE [JOCTOBEPHO CHIKAJIO KyMYJISTHUBHYIO OMHUCCHIO 3aKHCH a30Ta W3
ncenenoBaHubix mouB. CTerneHb ATOr0 CHIKEHHs BapbupoOBaja IO roAam, 4TO
OBLIO 00YCIIOBIEHO AMHAMUKOM MOTOJHBIX YCIIOBUH (TeMIIEPaTyphl U BJIAYKHOCTH ).

B stom xe paszgene M.M. MyxuHa HDpHUBOAUT pPe3yJIBTAThl NPOBEACHHDBIX
BIIEpBbIE B MHUpE MCCIEIOBAHUM 110 W3yYEHHIO BJIMSHUS THAPOYITIEH W3 PHUCOBOU
IeJyXd Ha OMUCCUIO IIApHMKOBBIX TIa30B U3 JIEPHOBO-CJ1a000A30IMCTOH
cyImecdaHoi MOoYBbI (9KCIepuMeHT V). ABTOPOM OBLIO BBIBICHO, YTO BHECCHHEC
rUApOyIell 3HaYMTeNbHO (B JIECATKM M COTHH pa3) IMOBBILIAIO WHTEHCHBHOCTDH
[IOTOKOB YIJIEKMCIOr0 Ta3a M 3aKUCH a30Ta Mu3 IO0YBbI II0 CPaBHCHHUIO C
KOHTPOJIBHBIM yposHeM. Omnako M.M. MyxuHod OblT HaWJeH () (HEKTUBHBIU
CIIOCOO CHIDKEHHSI CTUMYJIUPYIOIIETO BO3JIEHCTBUS OHOYIJIeW Ha OSMHUCCHIO
MapHUKOBBIX TIa30B. BriepBble g pelIeHHs BTOM 3aJa4d oOHa C YyCIEXOM
MCIIONB30BANTA  METOJ  IPOMBIBKM  THAPOYIJeH  aleTOHOM,  OOBIYHO
IPUMEHSIIOIIMUCS Ul YOQJIEHUST U3 HUX TOKCHYHBIX JUIS pacTeHW# BellecTs. B
pe3yJbTare MPUMEHEHHUs 3TOro crocoda MOTOK Ia3’oB M3 IMOYBBI B BapMaHTaXx C
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CUAPOYIISIMH, 00paOOTaHHBIMU ALETOHOM, I10 CPAaBHEHHIO C HeoOpabOTaHHBIMHU
3HAUUTEJIbHO CHU3UIICS.

[Tocnmeauuii, 4eTBEPTHINA, pa3fes INIaBbl 3 IMOCBSIICH H3YyYCHUIO BIIHAHITA
GUOYrJISl HAa YPOXKAWHOCTb SYMEHs M MHOIOJETHHX TpaB B TPEXJICTHCM
BereTallMOHHO-II0JIEBOM OIBITE. ABTOPOM OBbLIO YCTAHOBJIEHO, HYTO BHECCHME
GUOYTJNIl B MCCJIEIOBAHHBIE OKYJIBLTYPEHHbIE IEPHOBO-IOA3O0JMCTLIC MOTBbL HE
BIIMSIJIO HA ypOXKail COJIOMBI SUMEHsI, HO B IIOJITOPA pasa IIOBBIIAIO ypo)Kau ero
3epHa 110 CPaBHEHWIO C M0YBOH-KOHTpO/eM. COBMECTHOE BHECEHHE OMOyIJIsd |
MOUYEBHHBI 0Ka3a10Ch 3((HEeKTUBHBIM U MOBBIIAIO0 YPOXKal 3epHa MO CPaBHEHMIO C
BApUAHTOM C OJHUM YyJOOpeHHEeM TOJIBKO B BBICOKOOKYJIBTYPEHHON JI€PHOBO-
OI30JIMCTOM mouBe. BHecenne OUOYTIIsl ClI0COOCTBOBAJIO MOBBIMICHUIO OMOMacCChI
MHOIOJIETHMX TpaB B cpeiHeM B 1,3 pasa 3a 2 BEreTalMOHHBIX CE30HA IO
CPABHEHMIO C KOHTPOJIBHOM II0YBOM. HeCOMHEHHOE MPaKTHHCCKOE 3HAUCHHME
UMEIOT JaHHble, IIOJIydeHHbIe aBTOPOM O HEraTUBHOM BIIMAHHUH HCII0JIb3YEMOMU
O35l MOYEBHMHBI, HA pPOCT M passutHe Kiesepa. llocimenencrsre MOTCBHHDIL
[IPUBENIO KaK K CHIKEHHIO YPOKAWHOCTU KYJIBTYPBI, TAK ¥ K €€ HEPAaBHOMCPHOMY
POCTY, IIOJETAHUIO M H3PEKEHHOCTH. B 5TOM JKe pasjence aprop H31didct
pe3yiabTaThl  J1aOOpPaTOPHBIX  OKCIIEPUMEHTOB IO H3YYCHHMIO  TOKCHTHOCTH
FUApOYIJIed Il Kpecc-cajlata W IUIECHEBBIX rpr0OOB. YCTAaHOBJIEHO, HYTO
[UAPOYIJIM HE TOJBKO HE OKa3bIBajli TOKCHUYHbIM >pdekT Ha pacTEeHUs, HO
CTUMYJIAPOBAJIM SHEPrUI0 IPOpacTaHus CEMSH W POCT KOpHel. bpuIO TaKke
BLISIBJIEHO, YTO OYHMCTKA AaUeTOHOM CHHMalla TOKCHYHOCTD TUAPOYIIIEN IS
[JIECHEBBIX I'PUOOB.

B sak/loueHHe ucCEpTAllMM aBTOpP M3JlaraeT TIJIaBHBIC TCHACHIMH M
3aKOHOMEPHOCTH, YCTAHOBJIEHHBIC B XOJ€ IIPOBCICHHBIX HUCCIIeJOBAaHUN, U
PE3IOMUPYET, YTO BHEApeHHe Ouoyris MU TIHIpOYIJl B CeJILCKOX03511CTBEHHOE
HCIIONB30BaHMe JUIS CHHJKEHHsS OMHUCCHUA IIAPHMKOBBIX Ta30B M yJIyHdIICHHA
[JOYBEHHOTO IUIOAOPOAHS TMO3BOJIUT IPEAOTBPATUThL HEraTUBHOC BO3JICUCTBUE
HEUCIIOIb3yEMBIX PACTUTEIBHBIX OCTATKOB Ha OKPYIKAIOIILYIO CPEY.

PaGora 3aKaHuuBaeTcs &-I0 BbIBOAAMH, KOTOpbI€  COOTBETCTBYIOT
HOCTABJIeHHBIM 331aUaM | OTPaKAIOT CyTh ITPOBEAEHHBIX HCCIIEIOBAHUH.

3ameuanus. [10 cymiecTBy pabOThl MOXKHO CIIEJIATh CIEAYIOIINE 3aMETaHml.

1. Kak B mo0oii Ooiblol pabore, B JAHCCEpTallMH BCTPEHAIOTCA
OIEeYaTKH, OMUCKU U PSiZl CTHIMCTHYECKUX OIIHOOK.

2. U3BecTHO, 4YTO IIaXOTHbIE  AE€PHOBO-NOA3OJIMCTBIC  I[IOYBBI B
3aBUCUMOCTH OT CTEIEHH OKYJbTYPEHHOCTH MOAPa3nC/ISIOTCA Ha.
cJ1a000KYJIbTYpPEHHEIE, CPEeIHEOKYJIBTYPEHHBIC 7
CHIBbHOOKYJIBTYypeHHbIe. [louBbI pasHOM CTEIEHH OKYJIbTYPEHHOCTH
SHAYMTENPHO PA3IMYalOTCs MEeXAy COo00M Kak 10 CTPOCHHMIO
[MOYBEHHOTr0 MpOo(Hs, TaK U 110 OCHOBHBIM IapamMeTpam IaXOTHOTO
ropuzoHTa. IlogoOHBIM 00pa3oM OTJIMYAIOTCS Apyr OT Jpyra H
HCCIIeOBaHHbIE aBTOPOM [IBa BHJA MOUYB 13 JIEeHHHIpaJCKON 00J1aCTH:
cpefHell U BBICOKOW CTENEHH OKYJIBTYPCHHOCTH (tabmunbr 2.1, 2.2,
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2.3). OmgHako, HecMOTps Ha 310, MI.M. MyxuHa MOCTOsIHHO U B TEKCTE,
M B MOMINUCSX K TaOMMUIaM U PHUCYHKaM 00O3HayaeT MX KaK OJHY
[IOYBY, YTO, BO-IIEPBBIX, HE COBCEM IIPaBUJIBHO, & BO-BTOPBIX, BHOCHUT
HeMaJyl0 IIyTaHMIy TIpd YTeHWM Marepuajna. Hampumep, Mpu
PACCMOTPEHHMH PHCYHKOB He BCEr/a cpasy IOHATHO, O KaKOH MMEHHO
pa3HOBMHOCTH I0YB UAeT peus (puc. 3.5, 3.11 - 3.15).
JlepHOBO-MIO/130JIUCTHIE [1OYBBI, SIBJISTFOILIM ECS 00BbEeKTaMMU
HUCCeNOBaHusl,  KIAacCU(PUIUPYIOTCS ~ aBTOPOM MO  pPasHbIM
TMAarHOCTHYEeCKUM IIpU3HakaMm. Tak JBe IOYBbI W3 JIeHMHIpaJCcKou
00JIaCTH HA3BAaHBI B COOTBETCTBHU C YPOBHEM HUX OKYJIbTYPEHHOCTH:
[IEPHOBO-IIOA30JIMCTAsl CPE/IHEN CTENeHH OKYJIbTYPEHHOCTH U AEPHOBO-
MO30JIMCTAs] BBICOKOM CTEINEHH OKYJIbTYPEHHOCTH. lpeThs mouBa W3
['epMaHuy Ha3BaHa I10 CTEIEHHM PAa3BUTHUSL IOA30JUCTOrO IMporecca:
nepHOBO-clabonoazonucTas. XOTsI OY4eBUIHO, YTO IIpU O00BbeAUHEHUH
[I0YB B psiJi, B JAHHOM CJly4ae KaKk OObEKTOB OJTHOI'0 MCCJICNOBaHHUs, NX
Ha3BaHUS JOJ/DKHBI  OTpakaTb  KOJIMYECTBEHHBIC  pa3jinyvus B
[IPOSIBIIEHUH KAKOT0-TO OJJHOI0 IT0YBOOOPA30BaTEILHOIO IIpOLEcca.

He coBceM KOPpPEKTHO B pabOTe HCIIOJIb3YETCsl TEPMUH «MUHEPATbHbBIN
a30T», II0J KOTOPBIM aBTOp IMOJpa3yMeBaeT CyMMYy [JIOCTYIHBIX s
pacTeHU MOHHBIX (POPM a30Ta (NH, 1 NO3"). B mouBe MHHEpaJIbHbIE
COENMHEHHUs] a30Ta HaxXOMATCs HE TOJBKO B KaTHOHHO-aHHOHHOU
bopme, HO 1 B ra3oBoit (N, N,O, NO, NO,, NH3). Tak jxe Hey1a4HBIM
M JaXe HECKOJIBKO JKAprOHHBIM IIPEACTaBIISIETCS MCIOJIb30BaAHUE
aBTOPOM CJIOBOCOUETAaHUsl «MUHEPAIBHBIN a30T» B Ka4e€CTBE CHHOHUMA
«a30THBIM YA00OPECHUSIM.

Bo Bcex Tabnumax, B KOTOPHIX yKa3aHbl OIIMOKHM CpPEeIHHUX
apU(PMETHIECKUX, CIEeJ0BaI0 OBl INPHUBECTH pE3yJIbTAThl PacyYCTOB
JTOCTOBEPHOCTH pa3InyUi MeX1y BapuaHTaMU OIIbITaA.

B  koHume  pasmenoB  riaBbl  «Pe3ynbTarhl»  OTCYTCTBYIOT
MPOMEKYTOYHBIE BHIBOJIBI.

HecoMHeHHO, BHECEHHE OHMOYIJISI B MCCJIENOBAaHHBIE OKYJIBTYPEHHBIC
ePHOBO-IIO30JUCTEIE  IMOYBBI  CIIOCOOCTBOBAJO  IOBBIIIECHHUIO
yPOXKaMHOCTH 3epHA SUYMEHs IO CPaBHEHHIO ¢ KOHTpojeM. OIHAaKO
ABTOPY CJIe0BaI0 Obl 00paTUTh BHUMAaHHE Ha TOT (DAKT, YTO BHECEHHUE
MOUYEBHHBI B ITOUBLI, OCOOEHHO B CpeJIHE OKYJIBbTYPEHHYIO, OKa3aJIOCh
cosee 3G PEKTUBHBIM CITOCOOOM MOBBIIIEHUS TPOAYKTUBHOCTH STIMEHS,
KaKk 3epHa, TaKk M COJIOMBI, 4YeM BHeceHHe Ouoyris. OO0 3TOM
CBUIETENICTBYIOT JaHHble Tabmumel 3.3 (CTp. 120). Tonpko B
e IMHCTBEHHOM CJlydae, B BApUAHTE C BBICOKO OKYJIbTYPEHHOU TOYBOM,
COBMECTHOE BHeceHue OMOYIJISI U MOYEBUHBI, JOCTOBEPHO IIOBBIIIATIO
ypPOXKAMHOCTH 3epHA sTUMEHs B OOJIBIIEH CTCTICHH, YeM OZlHA MOYICBHHA.
UpesmepHo OOJbIION  00beM  OKCIEPUMEHTAJIBHOIO  MaTepuallad
3aTpyIHAET IEIOCTHOE BOCIpUATHE pabOThl. BO3MOXKHO, CIENOBAIIO
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OBl COKPATUTh IaBy «Pe3ynpTaThl», Hamucas ee 0ojiee JTaKOHUIHBIM
SI3BIKOM HMJIM Ja)Ke MCKJIIOYMB W3 Hee KaKue-TO pasaesibl. Hampumep,
3.2.1. u 3.2.2., coxmepxamme pe3yiabraTel Il-oro abopaTopHOIO
DKCIIEPHMEHTA I10 M3YUYEHUIO BIIUAHHUS TEMIEPATyphbl, BIAXXHOCTH H
MUHEpPAIbHBIX ~ yOOOpeHWH Ha  MpPOLECChl  HUTPU(PHUKALUK U
NeHUTpU(DUKALMA B CPEJIHEOKYJIBTYPEHHOM JEPHOBO-TIO30HCTON
rmouBe. TeM GoJiee YTO B 3TOM OIIBITE HE OBLIO BAPUAHTOB C OHUOYTJIEM,
a HEKOTOpbIE BBIBOJBI, CIIeJaHHbIE aBTOPOM, OBLIM OYEBHJHBI €Ille A0
[IPOBEIEHUs JKCIlepuMeHTa. Hampumep, 0 TOM, YTO HMHTEHCHUBHOCTD
JJAHHBIX MHKPOOMOJOIHYEeCKUX I[POLIECCOB «YBEIMYMBAIACh IIPU
[IOBLIIIIEHUHN TEMIIEPATyphl» M «3aBUCEIA OT COOTHOIICHHUS MEXKIY
a’3pOOHBIMH M aHa’pOOHBIMU YCIIOBUSMU B II0YBE», a TAaKKe, 4YTO
CIAMUTHPYIONMM  (akTopoM HUTpUPUKALMKU OBUI  HEJIOCTaTOK
KHCJIOPOAA».

0. JlaHHOe 3aMedvaHHe HEeIOCPEACTBEHHO CBsI3aHO C IPEABIAYLIUM U
TaK)Ke KacaeTrcsl 4pe3MepHOro oObema IPOBEACHHBIX HMCCIIEIOBaHHUU.
O00COOJIEHHBIMH ¥ HECKOJIBKO HE BITMCBHIBAIOIIUMUCS B OOIIYIO KAHBY
JIUCCEPTALIMU IIPEJICTABIISIIOTCA T€ €€ YacTH, KOTOpPhIC IMOCBAIICHDI
W3yUEHUIO BIUAHUS THIPOYTJed Ha [IepHOBO-CIIA00MOA30JUCTYIO
mouBy. Ilo 9Toif TeMe aBTOPOM OBLUIM IIOJIYYeHbI, O€3yCIIOBHO,
WHTEPECHBIE, XapaKTepH3yIoIuecss HOBU3HOM M IMPAKTHYECKOU
3HAUUMOCTBIO pe3yibTaThl. OJQHAKO 3TU HCCIIeIOBaHMs, MPEACTABIIAI
co00l B II€JIOM CAMOCTOSITEIbHYIO padoTy, HE SBIISIIOTCS JIOTHYECKUM
IPOJODKEHHEeM H3y4YeHHs] OUOYIJId, a JIMIIb YTSKEJSIOIIUM OOIIYIO
KOHCTPYKLIMIO JHccepTaluy momnojHeHueM. JuccepranuonHas padota
.M. MyxuHOM, HECOMHEHHO, BhIUTpaia Obl, €CiIu OBl aBTOP COKPATHUII
ee 00bEM U CKOHILEHTPUPOBAJICSI, HaIpUMEpP, TOJBKO Ha aHalIu3e
pE3yJILTATOB H3YUYCHHS] BO3JAEHUCTBUSA OHOYIJIL Ha OKYJBTYPEHHBIE
IEPHOBO-IIOA30JIMCThIE CylleCUaHble IIOYBBI.

OnHako BBICKA3aHHBIE 3aMeYaHHMs HOCAT JUCKYCCHOHHBIM XapakTep W
[T03TOMY HE CHU)KAIOT OOIIYIO MTOJIOKUTEIBHYIO OLIEHKY paOOThI.

ABTopedepaT COOTBETCTBYET OCHOBHBIM IIOJIOKCHHSIM JUCCEPTAlK U
oTpakaeT ee cojepikanue. VckirodeHre COCTABWIM JHMLIb JaHHbIE 110 CyOCTpar-
WHIYIIMPOBAHHOMY ABIXAHUIO I10YB, KOTOPBIE OTCYTCTBYIOT B TEKCTE NUCCEPTALINH,
XOTSI METOJI OIIpeIeNIeH sl DTOro IoKasaTes yka3aH B apropedepare (CTp. 7).

uccepraums V.M. MyxuHodl  sBseTCs  3aBEPIICHHOM  HAY4YHO-
HCCIIeIOBATENILCKOM Pa0O0TOM, HMEIOIIEW HAay4YHO-IIPAKTHYECKOe 3HA4YCHHE B
0051acTU arpo(GU3MKH, SKOJOTHH IIOYB U CEJIBCKOIO XO03sKCTBa. VI3/I0XKEHHbIC B
NcCcepTaliyd OPUTHHAIbHbBIE PE3YJIbTAThI II0IYYE€Hbl aBTOPOM JIMYHO HIIH IIPH €TO
HEIoCpeACTBEHHOM yvactud. llenbs #  3amadd, TIOCTaBIEHHBIE aBTOPOM,
BLIOJMHEHbI. OOMMPHBIM  AKCIIEpUMEHTANbHBIA — MaTepuan  o0paboTaH ¢
MCIIONIF30BAHMEM METOJ0OB MaTeMaTH4yecKod cTaTucTUKUA. Pabora CoOmepxuT
AOCTATOYHOE KOJIMUECTBO PHUCYHKOB M TaOJIUL, HIUIFOCTPHUPYIOLIUX [TOCTAHOBKY
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pemaeMbIX 3a4a4d U IMOJIy4aeMbIX pe3yJibTaToB. Jluccepralus HanmucaHa CTPOrUM
HaydHBIM S3BIKOM. Pe3yibrarbl MCCICOOBAHHS IMPOIUIM anpoOamuio Ha
MHOI'OYHCJIEHHBIX OTEYECTBEHHBIX U MEXIYHAPOIHBIX KOH(MDEPEHUMSIX, U3J10KEHBI
B OOJIBIIOM KOJIMYECTBE IMyOJMKALIMM, B TOM YMCJIe B PEleH3UPYEMBIX KypHaax
13 crincka BAK u 0a3bl JaHHBIX Scopus.

Jluccepraumonnast padora Mpunbl MakcumMoBHEI MyXHWHONH COOTBETCTBYET
TpeOOBaHUIM, MPEABSIBISIEMBIM K IUCCEPTALMSIM Ha COMCKAaHHE YYEHOM CTeIeHH
KaHauaaTa Hayk (1. 9 «llonoxeHus o mpUCyXIAeHUU yueHbIX cTeneHei» BAK PO,
yTBepkaAeHHOM lloctanosienuem IIpaBurensctBa PO Ne842 ot 24.09.2013), a ee
aBTOP 3aCIY)XUBAeT IIPUCBOCHUS YYEHOMW CTEIEeHU KaHaugara OHOJOTHYECKUX
Hayk 1o cneuranbHocty 06.01.03 — arpodusuxa.

OT3BIB Ha AUCCepTallMOHHYIO padoty .M. MyXuHOH ITOATOTOBUIA CTAPIIINH
Hay4YHbIM COTPYAHUK J1a0OpaTOpUM METOJO0B peadMJIMTAIllMd TeXHOT'€HHBIX
nmanamadroB  CaHkr-IleTepOyprckoro  Hay4HO-HCCIIENOBATEILCKOTO  IIEHTpPA
SKoJIoruuyeckor OezomacHoctd PAH, xanmgummat OHMOJOTHYECKHX HayK II0
crenraibHOCTHA 03.00.07 — Mukpoouosorus M.B. UyryHoBa

OT13bIB OOCYXXJIEH Ha COBMECTHOM 3acelaHuM Jj1adopaTOpUH METOOB
peadWIMTAllM TEXHOI€HHBIX JaHAIAPTOB M Ja00OpaTOPUH OHOJIOTHYECKHUX
MeTonOB 3Kkojorudyeckour Oe3zomacHoctH OBI'YH Cankr-lIletepOyprckoro
Hay4YHO-HUCCJIEAOBATEIbCKOIO I[EHTPa JKOJIOTHYeCKoM Oe3omacHocTy PAH 27
HOs10pst 2017 rona, mporokos Ne 251,

CTapiivi Hay4YHbIU COTPYIHUK

1a00paTOPUU METOJIOB

peaduInTalMM TeXHOIeHHBIX

nagamadros HULIOb PAH, ~

KaH1u/1aT OMOJIOTHYECKUX HayK UyryHoBa MapuHa BajeHTUHOBHA

Yuenbi cekperaps HMLIOb PAH,
KaHIUIAT FOPUIUUYECKUX HAYK KonosioBa Anena BnagumupoBHa
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