
OT3bIB
o$nrlraa.nrHoro orrrroHeHTa Aor(Topa ceJrbcKoxo:qficreeHHbrx HayK, npo$eccopa
PrAHoea AreKceq IrIsaHoer{..r a Ha 1t4cceprarluoHuylo pa6ory 6uruoya !:xrulpvrr^

Hzxoraeenqa <<Cnoco6rr ra ycrpoficrBa oqHcrKvt BocKoBoro cblpbq)) Ha coI4cKaHI4e

yueHofi creneHr4 AoKTopa rexHnqecKHX HayK no cnellr4aJrbHocrr4 4.3.I- Texuoro-
fvr4, Ma[ruHbrLr o6opyaoeaHne Anr arponpoMbrtuneHHoro KoMrIJIeKca, npeAcraB-

neHHylo K 3aulnre B Ar,rccepraunoHHbrfi coeer 35.2.031.01 npra Se4epanrHoM roc-
yAapcrBeHHoM 6roAxeruona o6pa:oBareJrbHoM yLrpex AeHVvr Bbrc[Iero o6pasona-
Hus <Pssancxnft rocyAapcreeHuurfi arporexHororHLrecxuit yuueepcl4Ter I4MeHI4

fl.A. KocrbrLreBD)

Arcrya"rrrHocrb reMbr HccJreAoB aHVs

flue,rono4crBo Bo BceM Mrzpe flBJrflerct oAHHM H3 BalKHbrx 3BeHbeB ceJlbcKoxo-

:qficreeuHofo rrpor43BoAcrBa, or ycneuHoro pa3Burvfl Koroporo e 6oruxofi crene-

Hr4 3aB:acwr noBbrrrreHr4e ypoNafinocrn r(opMoBbrx Kynbryp. Itpove rofo, rIpoAyKTbI

)KH3HeAerTeJrbHOCTI4 tIqeJI - MeA, BOCK, npOnOnLrC, UBeTOqHag nblnbqa 14 [epfa, M&-

ToqHoe MoJ'rorrKo z rtr{erHH:.;rit ntr o6raAarcr npoSnnaKTr4qecKlrMV vr re.Ie6HLtNaI4

ceoficreanara. B cBr3r4 c ?Tr,rM noAAep)KaHHe nonynflLrt4v nlreJr B crpaue rlBJrrerct

eaNuofi ?KoHoMHrrecrcofi nporpavvoil.

OAurarr a3 BaxHefiurrzx [poAyr(ToB )KH3HeAerreJrbHocrH nlrer rBJrrerc{ BocK

xoroprrfi r4cnonb3yercr B KaqecrBe cbrpbfl Bo MHorr4x orpacnqx [poMbrrxJreHHocrr4.

Texnorou4q npou3BoAcrBa ilqerzHoro BocKa npeArronaraer o6s3arenbHyro

rernoByro nepepa6orKy BocKoBoro cbrpbr. llpH ocyurecrBJreHr4z 4auuofi rexHoJro-

rzqecxofr onepaulrr4 r4Merorcr cyulecrBeHHbre KaK KoJruqecrBeHHbre, TaK H Kaqe-

crBeHHbre frorepr4 BocKa, rcoropbre cBfl3aHbr co 3HaqHTeJrbHbrM coAepxaHHeM B coTax

nocropoHHI4x BKJrFoueunil, TaKhx r(aK nepra, nponoJurc, 3KcKpeMeHTbI IIqeJI, MexaHI4-

qecKr4e npHMecH ut T. rr.

Pa:pa6orKa rexHr4lrecKHX ycrpoficrn, o6ecneqr.rBarourux yAaneHr4e 3afps3He-

auit uz BocKoBoro cbrpbfl nepeA rennoeofi nepepa6orxofi, [peAcraBJrflercf, Becr,Ma

aKTyanbHofi Hay.rHo-TexHHr{ecrcofi :aAavefi, ranrerclqefi Ba)KHoe 3HaqeHr4e Ant Mexa-

Ht3awv rtqenoBolcrBa B arponpoMbrrurreHHoM KoMnJrercce Pocczficr<ofi (De4epaqvru.

OrnreqesHoe Bbrrrre Aaer ocHoBaHHe yrBepx Aar\ qro [ocraBJreHHbre B Ar4 c-

ceprarlutousofi pa6ore 3a1atla, HarrpaBneHHbre Ha noBbrrueHpre ir]rcrorbr H rroJrHorbr

BbrxoAa BocKa r43 efo BocKoBofo cbrpbfl, flBlqroTcr ar(TyanbHErMpl Ant cenbcKoxo:qfi-

cTBeH HOfO npor43BOACTBa.

lucceprauuoHHoe HccneAoBaHVe Buruioea A.H. BbrnoJrHeHo B coorBercrBr,rr4 c

rrrraHoM HI4P OfEOy BO PIATV ua 2011-2015 rr. (JVl roc. per.01201174434),

HI4OKP @f BOy BO Pf ATy Ha 2016-2020 rr. (JVl roc. per. AAAA-A I 6-
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116060910025-5) rLMP OfBOy BO P|ATV na 2021-2025 rr. <CoeepueHcrBoBa-

Hu e rexHolorufi , cpeAcrB M exaH H3auH H, 3JIe Krpra $ rzxau vvr Lr r exHl4rlecKoro cepBuca

B ceJtbcKoxossficreeHHoM rrpoh3BoAcrBe. flepcnexrt4Bbt pa3BVTVfl ceJIbcKI4x reppl4-

ropufi>, noApa3Aen 1.2.5 <CoBeprueHcrBoBaHHe :Heproc6eperaloulutx croco6oe H

rexHr4qecKnx cpeAcrB nepepa6orxn npoAyr(roB rqeroBoAcrBD) (pe.. J\i: HI4OKTP

122020200038-8).

Crenes u o6ocHoea H Hocrr{ Hayq H brx noJro}KeH u fi , nuI eoAoB H peKoMeH Aa\uit,

cQopnaylupoBaHHbrx B Auccepra\)rvt Hx AocroBepHocrb I4 HOBI,I3Ha

O6ocuosaHHocrb n AocroBepHocrb nonyqeHHblx aBTopoM HayrIHbIX H npaKTI4-

qecKr{x pe3ynbraroB, cAeJraHHbrx rro HHM BbIBoAoB, peKoMeHAa\nfi, u ilepcneKTI'IBaM

Aalruefiureit pazpa6orxz reMF,r o6ecneqeHEl aHa-nI43oM JII4TeparypHbIX Hcror{HHKoB

no ntr6paHsofi TeMe nHcceprauvv, v3yLreHHeM TeoperllqecKl4x rtoJloxeHl4fi uayuurx

pa6or rro oqeHKe cnoco6oB H cpeAcrB or{r4crKn BocKoBoro cblpbt or opraHl4qecKl4x

3arpfl3HeHuit, a raKxe npoBeAeHfleM TeoperuqecKoro o6ocnoBarvrfl I4 3l(cilepl4MeH-

TaJrbHofo yroqHeHnr napaMerpoB ycrpoilcrB oLIt4crKH BocKoBoro cblpbq, BKJIroqaIo-

u_lr{x ruApoeu6paunoHHyr.o BoAHyro olrHcrKy est6paxoeaHHblx [qerHHbIX coroB, lI3-

MeJrbqeHHe coToB 14 AHcllepfHpoBaHhe B BoAe opfaHHqecKHX :arprsHeunfi.

locronepHocrb ocHoBHbrx noJrox(eHHfi a estsoAoB noATBep)I(Aaerct cpaBH.I4-

TeJrbHbrM aHaJrH3OM pe3ynbTaToB TeopeTHLIecKHX H 3KC[epUMeHTa"lIbHbIX I4CCJIeAOBa-

nwfr, ucloJrb3oBaHueM aflpo6npoeaHHbrx MeroAI4I(, pe3ynbraraMl4 MareMaru'IecKofi

o6pa6orxr4 [onyqeHHbrx pe3ynbraroB I4ccJIe[osaHuir. Pe:ylsrarbl, IIoJIyr{eHHbIe B

xoAe Ar4ccepTarluoHHoro zccJreAoBalvrfl, cornacyrcTct c pe3ynbrara[V, oly6nuxo-

BaHHbTMH B He3aBI4CI4MbIX I4CTO[{HHKaX nO TeMaTI4Ke HCCneAOBaHVfl.

OcHosubre pe3ynbrarbt, noJlyqeHHbre aBTopoM ra c$opvrynl4poBaHHble Ha oc-

HOBaHilH AHAIrr43a COAepX(aHHr pa3AenoB AI4CCep'taLII1'H, OTpa)I{eHbI B 3aKJiIOr{eHnv,

coAepx(aueM [flTb o6ulr,rx BbtBoAoB.

Bce ebreoAbr AocroBepHbr, o6ocHoeaHbr H BrlrreKaror H3 coAepxaHnfl Auccep-

TaL\wr, orBe.laror 3atraqaM HccneAoBaHVfl. HoeragHa rexHHLIecKI4x petuelewit rIoA-

TBep)r(AeHa nareHTan,tra PO Ha r.r:o6pereHHt.

Ilepnurfi BbrBoA BbrreKaer H3 pe3ynbraroB anaJru3a MexaHn3I,IpoBaHHbIX cno-

co6oe oqncrKu BocKoBoro cbrpbr or 3arps3nesHfi nepeA renrosofi uepepa6orrofi z

nr4TepaTypHbrx r4cTor{Hr4KoB no aHanv3y MeTOAI4I( olIeHKH Kar{ecTBa BocKoBofo cblpbfl

r,r :$SexrltBHocrlr ortr4crKu BocKoBoro cbrpbr. BrteoA orpa)Kaer peIUeHHe nepeolt

3anaqv r4cclenoBaHVfl H ocHoBbrBaercfl Ha MarepvraJlax nepeofi ra eropofi fnaB AHc-

ceprauHH.



Bropofi BbrBoA c$oprraynlrpoBaH Ha ocHoBe BbrrroJrHeHHbrx zccneAoBanuia $u-
3pIKO-MeXaHI4qeCKI4X CBOHCTB BOCKOBOTO Cblpbt 14 efo OCHOBHOfO OpfaHLIqeCKOfO 3a-

rpr3HzTeng. BrrsoA o6naAaer HoerasHofi, orpa)Kaer pettreHne BTopofi 3ara.uv I4ccne-

AOBaHHT H rrOATBep)r(AaeTCr AaH Hbr MH Tperbefr fJraBbr AHccepraul,rl4.

Tperr.rfi BbrBoA orpaxaer ycraHoBneHHbre aBTopoM Awcceprawu a*an r4Tnqe-

cKHe ypaBHeHr,rr, oril4 cbrBaroilIHe npouecc H3MerbqeHHr BocKoBofo cblpbf , TeopeTI4-

qecKue MoAenr4 oAHoMepHofi anSSy3vtv, onncbrBaloruefi npoqecc pacrBopeHl4t rla-

crHu 3afpr3HeHr4fl BocKocbrpbr B BoAe H orrpeAeJrflroulhe pauHoH€LnbHoe cooTHolue-

HVe AVaMerpoB n3Merblrarou{ero ycrpoilcrBa KaMepbr AucrreprvpoBaH:afl. Brreol o6-

naAaer Hoera:uofi, orpalKaer peueHHe rpersefi 3ana..rv HccneAoBarwfl r,r ocHoBbrBaer-

cr Ha Marepr4aJrax rperbefi rraesr Ar4cceprarlr4H.
rlerneprrrfi srrnoA Anccepra:qww orpa)Kaer pe3ynbrarbr 3Kcnepr4MeHT€LnbHbrx

r4ccneAoBa:nuit ilo orleHr(e BJrr4rHHr pa3Mepa uvilvrHqpr4r{ecKplx pa6ouzx opraHoB,

paccrorHur MexAy pa6ouHnau opraHaMn v L4x ltzrHefiuofi cKopocrr4 Ha Kpr4Tepwit on-

TvtM:a3a:qL,tn - npoueHT KpyrrHbrx BocKoBbrx qacrr4u pa3Mepovr 6onee 3 uv, a raKxe

ocraroqHofi xonueHTparrr4u neprlr B corax or qacrorbr, aMnJrr4TyAbr 14 BpeMeHu su6-

parluoHHoro eosAeftcrBhr. BsreoA BbrrroJrHeH no Marepuarav qerBeproro, rrf,Toro 14

rxecroro pa3AenoB, o6ocHoeaH, nHSopMarr4BeH n coAepxr4T peueHr4e qerBeproft sa-

naqv.

flqrurfi BbrBoA orpax(aer 3HaqHMocrb ucnoJrb3oBaHHr pa:pa6oraHHbrx c yqa-

crr4eM aBTopa AucceprarlnH cnoco6oe r.r ycrpoficrB, Hcnonb3yeMbrx Arfl or{prcrKr.r

H3MeJrbLreHHoro cbrpbr B BoAe H rnApoBra6paqraoHuofi oqzcrKt4 [qeraHbrx coroB, a

TarcKe roAoeofi 3KoHoMr4qecxnfi e$Sexr or BHeApelr^:afl 3rurx cnoco6on n ycrpoficrn

B fipor43BoAcrBo H cpoK r4x or(ynaeMocrr4. BrreoA BbrrroJrHeH no MarepnanaM ceAb-

Moro p€lsAena r4 coAepxuT perrreHue nsrofi 3a1a.uvt.

Tarcnna o6pa:ov, B BbrBoAax orpaxeHbr pe3ynbrarbr pe[IeHHr Bcex 3aAaq Ac-

cneAoBaHzrT. Bce BbrBorbr B Aocraroquofi cre[eHr,r o6ocHosaHbr, AocroBepHbr u o6-

naAaror Hayuuofi noeragHofi. OcHoeHbre floJroxeHufl Ar4ccepraqzouuofi pa6omr 4o-
craror{Ho noJrHo orpa}r(eHbr e ony6ruKoBaHHbrx aBTopoM [eqarHrrx pa6orax, allpo-

6rzpoeaH sr Ha Hayq Ho-npaKruLrec KHX rcoH$epeH uH fl x.

Hayuuar H npaKTr.rtrecKaq 3HaquMocru pa6orur

Ha)trtu))to uoeLguy aamepuanoe duccepmauuu cocmaennrcm [onyrreHHbre aB-

TOpOM TeOpeTI4tIeCKlre V 3I(CileptIMeHTaUbHbre 3aBI4CHMOCTI4, tIO3BOJrfrOIqUe OCy-

ulecrBJlflTu o6ocuoBaHHe rrapaMerpoB ycrpoficrn rra4poen6paquoHHofi oqlrcrKrj

BOCKOBOIO Cblpbt, efo H3MeJIbqeHz fl h paCTBOpeHVfl OpfaHHLTeCKHX Sarpr:HeUttfi.
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Te opemuraec rc))rc s uartLLM o c m u p a6 o m d nped c maannrc m : M areMarr4r{ecKpre 3a-

Br4cr4Mocrr4 napaMerpoB TexHHqecKHX ycrpoficre rra4poeu6paur4oHHofi o.{ncrxu qe-

Jrbrx rqeJrr4Hbrx coroB or opraHnr{ecKr4x 3arpr3HeHuk u r4x pacrBopeHr4s B BoAe, a

TAKXC H3MCJIbIICHI4' BOCKOBOfO CbTPb'.

ITparcmuqecrcon suorauuocma pa6omut sarcnrcqaemcn B Bo3MoxHocrr{ HcrroJrb-

30BaTb nonyqeHHbre TeopeTr4qecKHe H 3Kcfrepr4MeHTaJrbHbre MaTeMaTl4qecKr,re MoAe-

ilv npn o6ocHosaHvt4 napaMerpoB npeAnoxeHHbrx ycrpoficrB, yBeJrr4ru'rBaroqr{x Ko-

I14qCCTBO BbIXONA BOCKA.

TexHuqecKar HoBr43Ha KoHcTpyrflopu(ux peueHnfi no4reepxAeHa rrareHTaMu

PcD Ha u:o6pereHur Ng2634432 , J\s 2656968, Ns2662169, J\l"g 2667734, Ns2672403,

r\1b270891 8.

OcHoeHrre rroJroxeHhfl Aaccepraur,rn AoKnaAbrBalrz4cb Ha l1 HayrrHo-

rpaKTu Lrec Kltx xou Q epeu \r4nx pa3n r.r q H o ro ypo BHr .

Paspa6oraHHbre cnoco6u u ycrpoficrBa or{HcrKr4 BocKoBoro cbrpbfl r,r qenbrx

rqerzHbrx coroB BHeApeHbr B nqeroBoAlrecKr4x xogsficrBax Ha reppvropuw Poccvtfr-

crcofi @e4eparlraz (<DfBHy (OHU rqenoBoAcrBa)), KOX <Foprunxr)) (a. Cunrrco-

eo) Prr6HoBcKoro pafioHa PssaHcrcoh o6tacru), a rarcNe BHeApeHur e yve6nufi npo-

uecc (DfEOy BO PfATy H OI-EOV nno MI4[KA.

OueHrca coAep?r(aHlrfl Ar,rcceprauuu B ueJroM

lracceprarlr4oHHar pa6ora BKrr.oqaer e ce6s rr4TynbHbtit ttuct, aHHoraur4ro, co-

AepxaFrHe, BBeAeHHe, ceMb fJraB, 3aKrroqeHHe, peKoMeHila\uu npor43BoAcrBy, IIep-

cneKrr4Bbr AaJlbHeill;'eh paspa6orrcra reMbr, 6vr6nuorpaSra.recxr,rfi cwrcoK vr3 321

Har4MeHoBaHvrfl. u 17 [pvno)KeHufi. Ocnosnofi TeKcr Ancceprarlr4z rr3Jroxeu ua 247

crpaHr4uax, coAepx{zr 83 pr4cyHKa, 14 ra6rrutl. llpranoNeHvrfl r43nox{eHbr na 50 arpa-

H14IIAX.

Bo eeeAeHnu aBTopov o6ocHoBaHa arflyaJrbHocrb reMbr Ar4cceprarlr4oHHoro

r4ccneAoBaHvrfl, crerreHb ee pa3pa6oraHHocrra, c$opMynr4poBaHbr rleJrb vr 3a1a.u:a vc-

cneAoBaHhfl, npnBeAeHbr HayqHar HoBh3Ha, TeopeTHqecKafl r.r npaKTurrrecKat 3Har{r4-

Mocrb pa6orrr, a raKlKe ocHoBHbre noJro)KeHHf , BbIHocHMbIe Ha 3arqr4Ty.

B nepeofi rJraBe <Cocmoauue eonpoco, Uenb u 3adaqu uccredoqaHun)) pac-

cMorpeHbr Bonpocbl npLlMeHeHVfl nqerruHoro BocKa B HapoAHoNa xogsficrBe, Lalna

rcnacclrQraKaqr{r BocKoBoro cbrpbfl, npoBeAeH aHailv3 14 npeAcraBJreHa rclaccHQHxa-

uHfl cnoco6oe nonyr{eHnr BocKa H3 BocKoBoro cbrpbfl vr npvrMeHqeMoro npu 3ToM

oOopyaoeatnfl, npeAnoxeHa KJraccraSuxaqas cnoco6oB or{r4crKr4 BocKoBoro cbrpbf,

Ao rennoeofi nepepa6orxrz. VcraHoereHo, rrro He peueHHbrM BorrpocoM, Bo3Hr4Ka-
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r-oulHM npv nonyqeHHh BocKa v3 BocKoBofo cbrpbfl HerrocpeAcTBeHHo Ha [IaceKax,

fl BrreTcfl efo 3acopeHHocrb opraHHqecKHMH 3afpr3HeHVflMt4,

Ha ocHoBe rpoBeAeHHoro aHailv3a cocroqHhr Bonpoca cQopuyrnpoBaHbr

ueirb u 3a\aqv nccneAoBaHnf .

Bo nropofi rJraBe <Ilpednazaeaarc aexauusupoeouuarc cnoco1ut oqucmKu

eocrcoaoeo cutpun om sazpqsHeHuitp orrlrcaHbr r43BecrHbre MeroAnKH orIeHKr4 KalrecrBa

BocKoBoro cbrpbq; rrpoBeAeH aHaJrv3 oSQexrr.reHocrt4 orrr4crKn BocKoBofo cblpbfl I43-

BecrHbrMH cnoco6arru; npeAcraBJreHbr npeAnaraeMbre cnoco6rr oqrrcrKrr BocKoBoro

cbrpbfl.

YcraHosreHo, qro Han6oree uerecoo6pa3Ho rrpoBoAHTb H3BJreqenr4e opraHr4-

qecKu x H MexaHr4qecKux 3arpr3HeHuit uz BocKoBoro cbrpbr Ao ileperorrKn. 3ro nos-

BoJrrer He roJrbKo cHH3HTb KoJrr.rqecrBo 3arpszuenuit B nonyqaeMoM npoAyKTe 14

yBenHr'rHTb frporleHT BbrxoAa BocKa H3 Hefo, Ho H npH sToM He HapyuaTb efo ecTe-

crseuusrfi xr4Mr4qecKnfi cocrap

llpe4noxeHbr crroco6u oqncrr(r4 3arpr3HeHHoro BocKoBoro cbrpbr, r(oropbre

nocnyxunu ocHoBoir 4tn pa:pa6orxH auQQepeHrlrrpoBaHHoro noAXoAa K npoqeccy

oqucrKr4 BocKoBoro cbrpbr r,r r(oHcrpyxqufi cneqpraJrr,r3lrpoBaHHbrx cpeAcrB MexaHrr-

3dtfw, o6ecne.{uBarournx BbrrroJrHeHVe ocHoBHbrx rexHororr4qecr(r4x orrepauuit l.alg'-

HOfO npouecca.

B rpersefi rlane < tr lccnedosaHue Au3uKo-AaexaHuqecKux cgoilcmr 6ocKo6o?o

catpun u codeptrcawuxcn a uux sazpnsueuuit> rrpuBeAeHbr rrporpaMMa H MeroAHKlI

na6oparopHbrx r4ccJreAoBallfi no onpeAeJreHHro o6renHofi Maccbr rreprlr pr r43MeJrb-

qeHHofo BocKoBofo cbrpbr pa3nHqHor-o rpaHynoMeTpHqecKofo cocTaBa; pe3ynbTaTbr

?KcfrepHMeHTiLrIbHbrx HccneAoeantuit, Ha ocHoBaHzvl r(oropbrx ycraHoBneHo: Ha rlpo-

ueHT BbrAeneHuq coprHofo BocKa H3 BocKoBofo cbrpbfl, noJryqaeMofo nyTeM nepe-

TOfrKr4, 3Har{r4MOe BJrr4rHHe OKa3brBaeT BOCKOBTZTOCTb Cbrpbf, 14 efo fpaHynoMeTpHqe-

cKvru cocTaB; oobeMHar Macca BocKoBofo cbrpbr H coAepx(aruLtxcr B HeM 3arpr3He-

Hrafi (nepru) a snavHrerrHofi Mepe 3aBVct4T or rpaHynoMerpzqecKoro cocraBa 3THX

npoAylooB; npl4Htrrte $arroprr (npeMfl 3aMaqvBaHVr, TeMneparypa BoAbr, BJralK-

Hocrb H rpaHynoMerpnqecrcnfi cocraB MarepHana) orca:urBarcT 3Haqr4Moe BJrr4f,HHe Ha

n4rpocKollHrlecKr4e ceoficrea opfaHHlrecKr4x 3arpr3HeHHfi eocxoBoro cbrpbf,; upe{-

craBJleHbr pe3ynbrarbr crarr4cruqecKoro aHaJrH3a MareMarr4qecKofi vo4en:a, a[eK-

BarHo oIIHcblBaroulefi rzccne4yeHaufi ilpouecc, Ha ocHoBe r(oropbrx ycraHoBJreHo, r{To

ilpotleHT He pacrBopuBllerocr ocaAKa or nepBoHalrarsHofi Maccbr 3arpfl3HeHuit s

nepecqere Ha cyxoe BeulecrBo Aocruraer MHHr,lMyMa (1,Syo) npu cneAyrouleM parry-

oHaJIbHoM coqeraHl,In SaxropoB: rrpoAoJrlrnreJrbHocrb rrpoqecca26 qacoB; TeMnepa-



Typa BoAbr 42 "C; HaqaJ'rbHafl BJraxHocrb HccJreAyeMoro npoAyKTa l2o/o; cpe4nraff

pa3Mep qacrr4u 2,7 xrv; AoKa3aHo o uenecoo6pa:Hocrr,r ocyuecrBJleHnt orIHcrKI4 B

BoAe BocKoBoro cbrpbr or 3arpfl3Heuufi (neprz) npH orHocr,rreJrbHofi eraxHocrr4 rro-

creAHeil | l-14 o/o vt cpegHeM pa3Mepe qacrHu2-2,5 rvv.

B vereeprofi r.[aee <trlccnedoaauue npoarccca u3]wenbrteHun 6ocKo6oeo cbt-

ppL2 rrpeAcraBJreHo onr4caHr4e pa:pa6oraHuofi c yrracrheM aBropa Al4cceprarrr4r4

ycraHoBKu Anfl orrr4crKr4 BocKoBoro cbrpbfl, r(oropar cocrol4T r43 AByx ycrpoficrn -
r43Merbr{r4Tetrfl 14 ycrpoficrBa g^nfl rrepeMerxvBaHlafr r43Merbr{eHHoro cbrpbfl; ycraHoB-

JreHo, uro ruruQroerlfi H3MeJrblraloulufi ailrrapar o6ecne.{Heaer rpe6yevufi rpaHy-

noMerpurrecxufi cocraB h3MeJrbqaeMoMy npoAyrcry; ilonyqeHa aHaJrvu,rqecKar Mo-

AeJrL,, onhcbrBarcrqar pa6ourafi nporlecc uru$ToBoro r43MerbLrHTeJrr, r(oropar rro3Bo-

nfleT orlpeAenfiTb BpeMr H3MeirbqeHr4fl coToB B 3aBr4cr,rMocTH oT qacToTbr BpaqeHr.rfl

pa6overo Bara w qvrcra ycraHoBneHHbrx Ha HeM urrlrdrron; ycraHoBireHa aAeKBarHat

MaTeMaTr4qecKafl MoAeJIb, cBt3brBaForuar noKa3areilv KpynHocrv qacrwrJ B r43MeJrb-

qeuuofi Macce, nonyqaeMofi e pe:yrbrare H3MeJrbL{eHnr nrr6paKoBaHHoro BocKoBofo

cbrpbfl or Ar4aMerpoB yAapHbrx pa6ovrax opraHoB, paccroflHufi Me)KAy 6tuxairwurtu
roqKaMH pa6ourzx sou 4eficryun pa6ouux opraHoB kr vrx rHHefiHofi cKopocrz.

B nsrofi rJraBe <I.Iccnedoeauue npouecca ducnepzupoeauun opzauuraecKux

sazpnsueuuil eocrcoeozo catpun a eode> rrpoBeAeHo reopernlrecKoe H 3Kc[eprrMeH-

TilrrbHoe HccneAoBaHlae rrl4posrl6parlHoHHoil oqncrrcr4 fiqerr4Hbrx coroB or opraHu-

qecKHX 3arpr3HeHuit, a raKxce rrpoBepKa cxoAnMocrn pe3ynbraroB t4ccneAoBauufi.

flpu arola reoperr4qecKoe r4ccneAoBaHre npoBoAr4nocb B ABa 3rana. lfepeufi :ran
3aKJ'rtoqaJ'rcfl B iIocrpoeHLIH aHailvrvrrlecrcofi MoAenI4 npouecca AlzcnepfnpoBaHut op-

raHHqecKr4x 3arpr3ueHnfi H3 BocKoBoro cbrpbfl B BoAe ilpr4 nepeMe[rr,rBaHrara. Bropoff

)Tan reoperuLrecKoro HccneAoBaHHfl 6ur,r uanpaBreH Ha nocrpoeHrze MoAenH otreHKr4

paur4oHanbHofo cooTHoueHHr feoMeTpHLrecKHX napaMeTpoB r(aMepbt H3MeIbrrr4TeIt

14 KaMepbr rrepeMeuuBarourero ycrpoilcrBa. 3ran 3Kcrrepr4MeHTaJrbHoro r4ccJreAoBa-

n ns 6rtr HanpaBnen s a o6ocHo BaHr.re MaKcH M a^rrruofi r(oHrIeHTp ar\Lrkr norpyxeHHoro

B BoAy H3MerbqeHHofo BocKoBoro cbrpbr, nplr Koropofi ero orrncrKa auxercr e$-

Sercrrznuoir. fltn pelxeHnfl :roil 3atra-un 6rrr npoeeleH o4Ho$axropHrrfi 3Kcnep]r-

MeHT c AByMfl r(pnTepnrMr4 orrrHMV3aulzv. B pe:ynurare onrnMr43awtvr nepeufi xpH-

reprafr - npoueHT yAaneHHbrx 3arpq'rueurfi - Aon)r(eH 6srru MaKcHMaJrbHbrM, a BTo-

poil - MourHocrb, pacxoAyeMafl Ha rrepeMeuHBaHHe, - Mr4HnMzLrrbHbrM.

B urecrofi rJIaBe <trlccnedoaauue npouecca zudpoeu6par4uouuoil oraucmKu

qocKocozo cbtpbn)) [peAcraBneHo orrHcaHr4e ycraHoBrcvr Anfl rrz4poeu6paquonHofi

otlHcrKH nLlerHHbix coroB, npuBeAeHbr Me'roAr4Ka n pe3yJrbrarL,r la6oparopHbrx r4c-
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cn eAo BaH uit. 3agauefi r rcc n ep H M e HTaJr b H oro H ccn eno B aHr4fl r BJr fl Jr oc b ycraHoBneH r4e

3aBncuMocrefi roresuofi Mou1Hocrt4,3arpaqneaeN4ofi Ha xore6aHHe paMKH c coraMr4

or qacrorbl H aMrJIHTyAbr vnlpauuu; ocraroquofi xouqeHTparlr4r4 [eprz B corax 14

creneHu pa3pylxeHnfl eocKoeofi ocHoBbr coroB B npoqecce ru4poen6paqraonnofi

orrhcrKr4 or qacrorbr, aMnJ.rHTyAbr r4 BpeMeHvt eu6paw,roHHoro eosAeficreuq.

B ceAsnaofi rlaee <lTpouseodcmqeHHde uccnedoqaHur. u oKoHolauqecKar. oO-

QexmLteuocmu auedpeuun paspa1omauuux mexuonozutl u ycmpoilcme oqucmrcu eoc-

Koqozo cbtpbfl)) npr4BeAeHbr orrr4caHVe v p*yJrbrarbr r4ccneAoBauuit [o orIeHKe BHeA-

peHwfl B rIpoI43BoAcrBo npeAnaraeMbrx cnoco6oe H o6opyaoBaHufl An{ or{HcrKrr Boc-

KoBoro cblpbfl or 3arpq3seuzfi v rnr rH4ponra6parluoHHofi o.{ucrxn rrrreJrr4Hbrx coroB

or 3arpt3HesIafi. I4ccreAoea+:afl rrpoBoAanHcb B rrpon3BoncrBeHHbrx ycnoBr4rx Ha

6ase KOX <BoprHzrclr> Psr6HoBcKoro paftoua PqsaHcrcofi o6nacru. Ka.{ecrBo orin-

uleHHoro BocKoBoro cbrpbr aHailu3t4poBa-rrn e na6oparopvvr <Ceprz$:anaL\Lru vr

craHAaprv3a\vvr npoAyr{roB nqeroBoAcrBa)) e @|BHV <@e4epalruuft HayuHufi

ueHTp [qeJ'IoBoAcrBa)). OnpeleneHbr roAoBbre )KoHoMHqecKr4e oSSexrrr or BHeApe-

HHt B npoa3BoAcrBo rexuorornfi Lr ycraHoBoK AJrr olrr4crKn BocKoBofo cbrpbt 14

rra4poera6pauhoHHofi oqncrrcH rrrerrHHbrx coroB rrpn pa3Mepe rracer{r4 100 vt 400

nlreroceMeil n cpoxtz oKyflaeMocrn KarrhraJlbHbrx eroxeFrrafi .

B npuno)KeHnu BKrloqeHbr: crarr4crr{qecKr4e raHHbre, xapaKTepr43yrorque rro-

Ka3areJlu cocTaBnflIoxlr4x r43MeJrbqeHHofo BocKoBofo cr,rpbs; nJraH H pe3yJrbTaTbl

SKcnepzMeHTa ilo H3yrreHhro pacrBopreMocrn opraHHqecKHX 3arpq3HeHufi eocxoeo-

ro cbrpbt B BoAe; perpeccr4ouHurfi aHailv3 pe3ynbraroe rpex$ar{ropHoro 3r{crepr4-

MeHTa h Apyrr4e pe3ynbrarbr BbrnoJrHeHHbrx HccneAoBauuit; Konr4u nareHToB PO Ha

H:o6pereHzt, nporoKoJibr HcrrbrraHufi ycrpoficrBa oqacrKr4 BocKoBoro cbrpbs; aKTbr

BHeApeHHr pe3ynbraroB HccJr eiloeaHui4.

flolHora ony6rrarcoBaHuq ocHoBHbrx pe3yJrbraroB pa6orur B neqaru
t{ coorBercrBHe coAep}KaHrdfl aBTopeQepara ocHoBHbrM [oJro]KeHHqM

ArrccepTauru

OcHoeHbte nonoll(eHnfl Arrcceprarrr4oHuofi pa6orbr r43JroxeHr,r B 58 neqarsrrx
pa6orax, B roM qvIcJIe 13 n xypHanax r43 nepeqnr BAK PO, 6 rrareHrax P@ Ha

uso6pereunr.

Aerope$epar B Aocrarorrnofi naepe orpaxaer Marepna-n AZcceprarlrzonHofr pa-

6orst, ee ocHoBHbIe noJIo)KeHHr H HayqHbre pe3ynbrarbr; ero reKcr r{3JroxeH B no-

cJleAoBareJlbHocrr4, npeAcraereHHofi B ocHoBHofi pa6ore; coAep)KaHvre BbrBoAoB He

HMeer orKrroHeHrafi or Lrx H3Jro)KeHvtfl B AHcceprarrvn.
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OueHma q3brKa r.r crr,urq Aucceprauuu

/[acceprar\vfl HanvcaHa rexHr,rqecKr4 rpaMorHbrM v nvreparypHbrM s3brKoM, B

HayqHoM crzJre. Texcr AuccepraurzoHHofi pa6orsr, pucyHr(H, crrHcoK HcrroJrb3oBaH-

sofi lureparypbr coorBercrByror rpe6onanzflM, Koropbre [peAT,qBnflrorcfl K Hayr{-

usrv ny6nLrKarIHrM. Pa6ora HnnFocrpapoBaHa Heo6xo4nMbrMr4 cnpaBorrHrrun ra6-

Jrfi uaMH rz rpaSuxanara.

3anaeqaHufl uo AucceprauuoHHofi pa6ore

1. Ha c. 48 - 49 Ar4ccepraunn aBrop orMeqaer, qro au$Sepeuqr.rponauurrff

noAXoA K ot{HcrKe coroB yBenr4qnBaer aSQeKTr.rBHocrb lrx r4cnoJrb3oBaHr4r. O4naro

He flcHo, KaKuMr4 noKa3are lrflMr4 orreHHBaJracb yKa3aHHaq :S$ercrraeuocrr,?

2. He flcHo, Ha ocHoBe KaKux HccJreAoBannk npeAno)KeHbr pexr4Mu vu6paguit

coropaMor(, coorBercrByrour4e qacrore 45 - 60 fu c aMrrJrnTyAofi 1,5 - 2 MM 14 r4x

rpoAonxurerrbHocrrro 60 - 120 ceKyHA (c. 49 AncceprarJvrv), rpr4 r4x ru4ponrz6pa-

ulrouHofi oqacrrce?

3. Aeropy pa6oru cJreAoB€uro 6sr 6onee roqHo AaBarb orrpeAeneHze HeKoro-

pbrx noHflrzfi. Hanpr.rMep, qro o3Haqaror ttoHrrnfl: ((crapbre)) 14 ((cHJrbHo 3a[epro-

BaHHbre)) corbr, (npoucxoAuT rrpaKTHLiecKr4 noJrHoe yl.aileHre 3arpr3HeHuit uz n\e-
er> (c. 5l).

4. B naeroAlrKe onpeAeneHnq o6renuofi Maccbr KoMrroHeHToB BocKoBoro cbr-

pra (n.3.1.2) ue yKa3aHbr rroKa3arerv, Alfl, r(oropbrx Ha repBoM 3Tarre uccneAoBaruwit

(c. 58) onpeAenflrorcr (cpeAHHe craracrr,rqecKr4e AaHHbre)).

5. He qcHo, qev o6ocHoBaH esr6op yAapHoro H3MeJrbLrr4Tenr ilpr4 rtonyr{eHnu

fpaHynoMeTpHqecKofo cocraea neprra?

6. He flcHo, roqeMy Ha pvc.3.6 (c. 66 lucceprarywu) rroKa3aHbr 3rarbr rrpoBe-

neHvfl 3ncfIepI4MeHTa no onpeAeneHr,fio Bl7r4flHvrfl BpeMeHH, TeMnepaTyp[,I, BJrax{Ho-

crt4 t4 rpaHynoMerpuqecKoro cocraBa Ha rarpocKonr4LrecKr,re ceoficrea reprr4, a He Ha

esr6paHHsrft aeropoM B AaHHoM cnyLtae Kpr4repafi onrunv3a:]:avl - npoueHr He pac-

rBoph BruHXcr 3arprsFr eH ra fi P (zauucuMocrb 3 .6)?

7. He flcHo, floqeMy ABa Kpr.trepvfl onruMh3aunu (srrxoA BocKa r43 [eperorr-

JIeHHoro I4cKyccrBeHHo 3arpr3HeHHoro cbrpbfl, c. 56 H npoueHT He pacrBopkrBrxr4xct

B nepre 3afpr3HeHuit, c.59) o6o:naqeHbr oAHr4M r.r reM xe cr4MBonou P?

8. He yAarIHo c$opvynzpoBaHo Ha3BaHHe n.3.2.1 <Pe:y:rrrarbr r4ccJreAoBaHLrfl

BbtxoAa BocKa H3 BocKoBoro cbrpbr B 3aBucnMocrr4 or KoJrr4r{ecrBa :arprsueunfr>
(c.70), r.K. B AaHHoM nyHKre paccMarpuBaercr BtruflHte cpeAHero pa3Mepa Lracrr4rl

$paxuufi I43MeJIbqeHHoro rrpoAyKTa H KoruqecrBa BocKa, coAeprxaulerocf, B orrbrr-
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HOfi HaBeCKe Ha KOJTHqeCTBO TTUCTO|O BOCKa, Ha3BaHHOfO aBTOpOM KpUTepr4eM Onrr4-

MV3AIqxId.

9. B saeuczMocrr4 (4.1) Ha c. 83 auccepraglu m 3To Macca onstrsoft HaBecKLI,

a He ee Bec.

10. He flcHo, [oLreMy AHaMerp pa6ouefi KaMepbr H3MerL,Lru-rerrfl, npeAcraBneH-

Hsrfi aeropoM 3aBucaMocrblo (4.9) Ha c.85, Ha3BaH otrTI4Ma^rIbHrtN4 6es ero orITI4MI4-

za\uu?

11. IIpz BbrBoAe 3aBHc14Mocrt4 Arn pacqera o6tenaa Bo3Ayxa (4.18) (c.89 arac-

ceprauuu) aerop crenan AocraroqHo ouru6oqHoe AonyureHl4e o roM, rlro Bo3ryx -
Hec)KHMaeMaf cpeAa.

12. llpu paspa6orr(e MeroAr4Kr{ 3KcnepvMeHTaJrbHoro r4ccneAoBaHkrfl r43MeJrb-

qarotqero pa6ouero opraHa aBrop npr4Hrn rpz Qar<ropa, Brrvrflrorrlr4x Ha rcprarepuft

orrrr4Mr43aww - npoueHT KpynHbrx BocKoBbrx qacrpru pa3MepoM 6onee 3 rrrrr,r: <<[r4a-

Merp urruSrou (Xl), <paccrorHr4e Me)KAy 6tuxaknwvu 6utaMw, ycraHoBJreHHbr-

ML{ Ha pa6o.rev BaJry) (X2) u <ruHefiHar cKopocrb KoHua ynapHbrx pa6ouux opra-

HoB)) (X3) (c. 104 - 105 anccepraunn). OAuarco He flcHo, noqeMy e u.4 3axruoqeuHs

Ahcceprauwu (c.207) eru Qaxroprr Ha3BaHbr HHaqe: (pa3Mep UnJrvHqpvrrrecKr4x pa-

6o.rux opraHoB)), ((paccroflHue Me)nAy pa6ovrzvu opraHaMn)), (HX rHHeftHaq cxo-

pocTb)).

13. B 3aBr,rcr4Mocru (4.52) (c.lll Ar4ccepraunr4) Macca HaBecKH o6osHaqeFra

cr4MBoJroM M, a uapwc. 4.12 t'r pvtc. 4.13 - cuusoroNr Mu.

14. XenareJrbHo 6rno 6u nocre npeAcraBneHHoro pwc.4.13 (c. Il2 guccep-

raqua) orMerzTb KoHcrpyKTrrBHbre [oKa3areJrr4 r43MeJrbrrurrerr BocKoBofo cblpbr,

Koropbre oKa3brBaror cyuecrBeHHoe BrvflHVe ua cra6unu3arruro ero [por43BoAr4-

TeJrbHocrv npv yBenr4qeHnH Maccbr HaBecKH 6oree 0,3 rcr?

Cne4yer orMeruTb, rrro yKa3aHHbre 3aMeqaHtfl He cHr4xaror KaqecrBo rrpoBe-

AeHHbrx HccJreAoBawuit u He H3MeHqror o6uefi rroJroxzTerr,uofi orreHKr4 Ar4ccepra-

IJJ4VI.

3arc.nmqeune

Ha ocHoeaHuv r43yqeHnr coAep)r(aHun pa6orbr, ee aeropeSepara u ty6tuxa-
qufi aeropa cr{I4Taro, rrro rr4ccepraur4oHHar pa6ora Esrruoea liwvlnpux Huxoraeezqa

<Cnoco6rt n ycrpoficrBa oqvcrKrr BocKoBoro cr,rpbr)) coorBercrByer nacnopry c[e-
Ilna-[bHoctu 4.3.1 - TexnoJrorprr4, Marr]r,rHbr ra o6opyaoBaHr,re Artr arponpoMbrrxneH-

Horo KoMrIJIeKca (nyuxrsr 1, 2, 4 14 6) u rBirrercr gaxouqesnofi Hayr{Ho-

rceanrzSnrcauuonHofi pa6oroil; BbrnoJrHeHHofi cavocrorreJrbHo, 14 coAepxuT HoBbre
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HaylrHo-o6ocuoeaHHbre rexHHqecKI4e H TexHoJron4LrecKHX peueHl4t, BHeApeHI4e Ko-

Topbrx BHocr4T 3Har{r4Teruuuil BKnaA B pa3Buu4e crpaHbl.

Anrop e$epar orpu(aer ocHoBHoe coAep)r(aHn e AH ccepra \vLr H coorBercrByer

rrpeAbqBn.rreMbrM rpe6onanzxv.

lnccepraur4r orBeuaer rpe6oBaHnrM K HaylrHo-xeanuSzKaur4oHHofi pa6ore,

rrpeAcraBleuuofi Ha covcKaHVe yueuoft creneH14 AoKTopa rexHuqecKux HayI(, coor-

BercrByer Kpnrepnflu n.9, 10, 11,13 u 14 <floro)KeHl4t o nopflAKe npncyxAetlafl,

yueurrx creneuefi> (e peaaKuuH rrocraHoBileHVr flpanrarenbcrBa PoccHficxoft (Dele-

pawru or 24 ceurx6pa 2013 r-oAa, J\l.e 842), a ee aBrop, Bunuoa fiwmrpuir Huxorae-

BHLI 3acnyxaBaer npr4cyxAeqrfl yveHofi creneHH Aor(Topa rexHuqecKr4x HayK no

crreuniurbHocrH 4.3.1 - TexHonorvt4, MauHHbr n o6opyaoBaHr4e Anr arpo[poMbrrx-

ICHHOfO KOMTIJICKCA.

OQnqrzansuufi orrroHeHr:
Aorcop ceJrbcKoxossficreeHHbrx HayK, npoQeccop

PslHoe Anerccefi Irleanoeuq
<<22>> vas 2025 r.

yqpexAeHue Bbrcurero o6pa:oBaHHfl <Borrorpancxuit rocyAapcrseHHHfi arpapurtfi
yHr,rBepcvrer), npoSeccop xaSeaprr <<3xcnr y arawfl H rexHurqecrnfi cepBr,rc MarrIr{H

e AnK).
CneuuarsHocrb, no Koropofi :aulaueHa AoKropqcar Ailcceprarryrfl'. Lvrccepra-

ur4r 3arrlr4uleHa Ha crbrKe cfleunaJrbHocreft 05.20.01 - Mexa+vgar%fl ceJrbcKoxosqfi-
crBeHHoro rrpor43BoAcrBa rz 06.01.09 - PacreHueBorcrBo.

Aapec: 400002, Pocczx, r. BonrorpaA, np-r Vunnepcurercxuir,26.

Mecro pa6orsr: SeaepanrHoe rocy4apcrBeHHoe 6roANerHoe o6pa:onareJrbHoe

Ten e$oH : 8-903 -3 7 2-99-754':;.-;i;s,.

E-mail : al ex.rj adn"'d-$elir# {i}


