
OT3bIB
o$uqnanrHoro orrroHeHTa AoKTopa rexHuqecKr4x HayK

OnrrapeHxo I4ropa Bla4rauupoBr.rqa Ha Ar4cceprarlnoHHyrc pa6ory
3aropyfiro Mnxaula feHua4teBnr{a Ha reMy: <Pecypcoc6epeNeHue n

IIoBbI[IeH14e KaqecrBeHHbIX lloKa3areJlefi noruea MHoroonopHblx

Ao)KAeBanbHbIX MaIrrr{H)), [peAcraBneHHyro Ha coucKaHr4e yqeHofi creneuu

AoKTopa rexHl4rrecKl4x HayK rro cnerluanbHocrn 4.1 .5. Menrzoparlr4r, BoAHoe

xogsficreo u arpoQuszr<a

1. ArcryaJrbHocrb padorsr

MHoroonopHble Aox(AeBaJrbHbre MarrruHbr KpyroBoro geficreun sau6olee uru-

poKo nocrpe6onaHbl B opomaeMoM 3eMJreAeJrr4r4 Harrefi crpaurr, TaK KaK HX orrr4qaer

6olruar [pot{3BoAI4TeJIbHocrb rrpr4 o6cryNrae a:urrar oAHr4M oneparopou 6olrruero
.uucra MaIITHH, BblcoKat HaAexHocrr e pa6ore nplr Kpyrnocyror{HoM noJrr4Be, Bo3-

Mo)KHocrb yAaneHHoro ynpaBneHnfl 14 KoHTponr :a pa6oroir vt gp. B ro>xe BpeMr ar-

porexHl4rlecKl4e IloKa3areJru rroruBa rpe6yror Aaruuefiurefo coBep[reHcrBoBaHVA.

3ro cnrsaHo c reM, qro I4HTeHclrBHocrb Ao)KA.rr B KoHrleBoit sactu Marrrr4Hbr Kpyro-

noro geilc'tBLrr trpv pac[ono]KeHrrv Ao)KAeB€LnbHbrx HacaAoK B JrrrHr4ro BAonb rpy6o-

npoBoAa Aocrl4raer 0,7-1,4 vwlvun ra 6oree, qro He rro3Bonrer BbrAaBarb orrrr4-

ManbHylo [onI4BHy]o HopMy 6eg crorca 14 rrepepacflpeAeJreH vfl ro]Kpfl no nolrc. 3ro

BbI3bIBaer HepaBHoMepHoe yBJraxHeHHe nor{Bbr, necrpory r.r ue4o6op ypo)K€ur. llpu
noJII{Be BblcoKocre6ellHrtx KynbTyp (xyrypysa, copfo, noAconHeqHr4Ka r4 Ap.) Ao}K-

AeBaJIbHbIe HacaAKr4, pacrroJro)KeHHbre Ha Bbrcore 1,5-1,7 M HaxoArrcr B cre6lecroe,

r{To pe3Ko cHI,IXaer paBHoMepHocrb rroJrr4Ba. loNgenanbHbre HacaAKr4 KpyroBoro

Seitctunn, paclono)KeHHble n pafioue reJrexeK, o6ecne.{uBaror rronaAaHue AoxAfl

IIoA KoJIeca, qro BbI3bIBaer cHI4)KeHue necyrqefi cnoco6nocru noqB ) a Ha noJre K

KoHIIy noJII4BHoro ce3oHe oOpasyrorca rny6oxve v mvpoKr4e KoJrer,r, Korophre cHr4-

xtaror IIpoI43BoAI4TeJIbHocrr o6pa6arbrBaroqefi rexsuxut u y6opovnrrx xorra6afiHoe.

.{la uauI4HbI KpyroBoro geitcrnux npo6reuofi ocraercfl Bonpoc yBenr4rreHut

lnouaAl4 noJIHBa yrnonuf'yqacrKoB r,r npr4neraroilrr.rx nnoulaAefi c r4crroJrb3oBaHr4eM

KoHIIeBoro AanbHecrpyfinoro antrapara. llpa ?ToM xeJrareJrbHo r4Merb se6olrurrze

3HarIeHI4t Mo[IHocrI4 floAKaqr.rBaroqero Hacoca. Bu:unaer olaceHl4e y afpapr4eB

yctoft.lznocrb K Koppo3rrr4 or{IltrHKoBaHHbrx rpy6 upu BHeceHr,rn }.4o6purenbHbrx pac-



TBopoB c noJILIBov. llosroMy pa3pa6orxu rexHr4rrecKr4x petrreuufi, nosnon*oulr4x

rlcKJlloqvrb nonaAaHl4e arpeccr4BHblx xr4Mr{qecKr4x BerUecrB B crarrbHbre rpy6onpo-

BoAbI 14 Ha MerannnrecKl4e KoHcrpyKIIr4r4 AoxAesantuoft MarrIr4HbI, BaxHbr.

I4ccreAosaHr4fl,, npoBeAeHHbIe aBTopoM HanpaBJreHHbre Ha noBbrrueHr4e Kar{e-

crBa noJII4BA, a raKlKe cHI4)KeHr4e 3Hepferr4qecKr4x 3arpar r,.r ynyqueHr4e rexHoJrofr4-

r{ecKl4x loKa3areJlefi pa6oru Aox(AeBaJrlHofi Matrrr4Hbr KpyroBoro 1ehcrsus flBltflercfl

aKTy€rJrbHhrMvr v r4Meror 6oltruoe [paKTr4r{ecKoe H HayrrHoe 3HaqeHr4e.

2. HayuHafl H rrpaKTr.rqecKaq 3Haqr.rMocrb AuccepraurlH
Hayuuar HoBI43Ha llpeAcraBnenHofi Ancceprarruosuofi pa6oru iloATBepxAa-

ercq: - Teoperl4'recKofi paspa6orxofi a o6ocHoBaHr4eM MaJror4HTencungofi 14 nor{Bo-

qaAqIJIefi TexHoJIorI4I4 noJII4Ba AoxAeBaJrbHbrMr4 MaIurrHaMLr KpyroBoro 4eficrnur c

rIpI4MeHeHI4eM 6olee eQSerrunHrrx ycrpoficre npr4noBepxHocrHoro oporreHur;

o6ocsonaHl4eM anropl4TMa I4 MareMarnqecxofi MoAeJrr4 nrr6opa onrr4MilJrbHr,rx pa3-

MepoB I'I pe)KI4Mon pa6oTbt AoxAeBanbHbrx HacaAoK; - o6ocuosaHr4eM 14 yroqHeHlreM

pacv€ra nHeBMarl'tqecKl4x KoJIec npr,r pa6ore MHoroonopHbrx Ao)KAeBaJrbHbrx Marrrr4H

Ha yqacrKax oJIo)KHoro penbe$a c yrnoHaMr4, a rarcKe o6ocuosaHr4eM KoHcrpyKrlr4r4

AoxAeBilnbHbrx HacaAoK ceKTopHoro r.r KoHTypHoro rroJrr4Ba AJtg yMeHbrrreHr4, o6pa_

3oBaHI4q roleft onopHbIMV TeJIexKaMv; - o6ocnosaHneM KoHcrpyKTr4BHbrx napaMer-

poB KoHIIeBOfO AOXAeBanbHofo anilapura [rf yBenvrreHr4r rrnouaAr4 noJrr4Ba Marrrr4-

uoft npn HcnoJlb3oBaHvrLt [oAKaqr4Baroqero Hacoca ue6olrurofi naouluocrr.{; - pa3pa-

6orxofi alropurua I4 MilTeMaruqecKoro pacuera AorronHI4TeJIbHofo noJrr43ThJreHoBo-

ro rpy6onpoBoAa AJIt BHeceH:zfl, y[olpeuufi oAHoBpeMeHHo c noJrr,rBoM pacreuuft u

AJIfl rloBbltueHl4t pacxoAa BoAbr Marur4Hhr; - o6ocHoeaHueM po6orusupoBaHHoro opo-

cI4TeJIbHOfO KOMTIJIeKCa Ant ynyqrxeHr4r 3Kcnnyarawu cJro)KHofo KoMnJreKca opo-

IIIaeMOfO yrlacTKa.

llpaxruqecKyro 3Har{.HMocrb Ar4ccepraur4oHHoft pa6orrr o6ecue.{vBalor rexHr4-
qecKl4e paspa6orxl4, Koropble BHeApeHbr Ha AoxAeBanbHbrx Marur4Hax <Kacraa> n

ptAe opouaeMblx xog.flficrsax, 3alrlilrueHbr rrareHTaMr ua u:o6pereHr4e, [oJre3Hbre

MOAOJIH u 6azs AaHHrIX, no3BoJlttou{r4e o6ecne.{[Tb coxpaHeHr.re rz c6epeNeHr4e

3Hepf eTr4qecKr4x, BOAH hrx, 3eM eJrbHbrx r4 TpyAo BbIX pecypcoB.



Pesylrraru pa6oru, [oJDrqeHHbre B xoAe Ar4ccepraur4oHHoro r4ccJreAoBaHkrr,

tlpoilrnl4 anpo6aquto Ha MelxAyHapoAHhrx 14 HayqHo-TexHur{ecxrax ronSepeHrlr4rx,

ouy6ruroBaHbr B HayqHbrx r43AaHr4{x.

3. CreneHn o6ocuoBaHHocrr,r HayqHbrx rroJror(euuit,, BbrBoAoB r,r peKoMeH-

gatluir, cQoprvrynprpoBaHHbrx B Auccepiaquu, rrx AocroBepHocr[, rr Ho-

BI'3HA

llpone4enuste reoperl4r{ecKr4e vccneAoBaHvrfl, noATBep)KAarorcr rroJreBhrMr4

3KCnepI4MeHTaJIbHbrMU npOBepKaMU 14 3aMepaMr4 Ha AoxAeBanbHbrx Manr4Hax c r4c-

IIoJIb3oBaHI4eM craHAaprHbrx MeroAr4K r4ccneAoBawufr u o6pa6orrcofi crarzcrr4rre-

cKI4MI4 MeroAaMr4. ,{ocronepHocrb u o6ocuosaHHocrb Hayr{Hbrx noJro)KeHr{fi u erreo-

AoB, rloATBepxAaercfl coBrraAeHlreM pacverHrrx u $axlaqecKr4x 3aMepoB B noJreBhrx

ycnoBnflx. Buno4u B Al4ccepraqlaouuofi pa6ore, coorBercrByror rrocraBJreHHbrM 3a-

AAIIAM, I4MCIOT KOJII4IIECTBEHHbIE 14 KAqCCTBEHHbIE NOKA3ATENI4 14 OCHOBAHbI HA SKCIIE-

pI4MeHTzLrIbHbIX 3aMepax. Buno4u orJrrlqarorcr HayqHofi uoetagHoit u ssnsrorcr Ao-

cToBepHbIMr4.

4. CreneHb 3aBepueHHocrr.r B ueJroM r,r Kaqecrno oQoprvrreHr,rq

Ar,rccepTarluu

Irlccle4on aHwl, npeAcraBneHHbre aBTopoM B Ar4cceprarlraoHuofi pa6ore, coor-

BercrByror tracrropry cnerlr4€LnbHocrr4 4.1.5. Meruoparlr4q, BoAHoe xo:qficrBo r4 ar-

po$usura.

{nccepraql{oHHa.fl pa6ora BKJrror{ar 315 crpaH:arJ, v cocror4T r43 BBeAeHr4r 14

nqrl4 ocHoBHbIX fJIaB, coAep)Kaurrax 60 ra6ruq u 129 pr4cyHKoB, 3aKJtoqeHr4r, cnuc-

Ka I4c[oJIb3oBaHHbIX I4crotIHHKoB, BKJltoqarcqero 262 savrvteHoBaHl4.fl, B ToM r{r4cre

28 sa r4HocrpaHHbrx r3brKax.

.{uccepralll4oHHaq pa6ora rBJrrercr 3aBeprxeHHofi Hayuuofi pa6orofi, roropa.a

norl4qecKLr o6ocHoe aHa u.nocneAoBarenbHo r{3JroxeHa. Tercr Ar4ccepraquouHofi pa-

6ora crpyKTypl4poBas u trl:roxeH AocraroqHo rpaMorHo. llo co4eplKaHnlo Ar,rccep-

TaIIpIr4, ee crpyrcrype, a raKxe no rny6rane ilpoBeAeHHbrx Hayr{Hbrx r4ccJreAoBasui,t u

crI4JIIo I43JIoxeHI4a pa6ora coorBercrByer ypoBHro AoKTopcrofi Ar4ccepraur4r4.



5. OqeHrca crpyKTypbr rr coAep)r(aHr,rs Aucceprarlurr

Bo eeegeHrrpr r43JroxeHa aKTyanbHocrr pa6oru, o6ocuoBaHhl Ilenb 14 gap.auv

LrccJreAoBaHr4r, npeAcTaBJreHbr HayrrHafl HoBrr3Ha, [oKa3aHa TeopeTHr{ecKaq u [paK-

Tr4qecKar 3Haqr4MocTb, npeAcTaBJreHbr MeToAbr rrccneAoBaHllfl., a TarcKe IIoJIoxeHr.rr,

BbI Ho c 14 M bI e H a 3arrrr4Ty z ailp o 6 a\ug. p e3yn braro B r,r c cJr eA osaHvrir.

B nepeofi rJraBe <CocroqHr,re Bonpoca. Ilenr u 3aAaqr,r nccJreAoBaHuq>

npr4BoArrcr pe3ynbrarhr arporexHur{ecKr4x r.rccJreAoB anuit AoxAeBanbHbrx Marur4H

KpyroBoro 1efi,ctsus v rroKa3aHa ueo6xoAprMocrb ynyqrrreHur orAenbHbrx Kaqe-

crBeHHbrx noKa3areJr eft; auaswt3r4pyrorcr r{3BecrHbre KoHcrpyKrrr4}r ycrpoftcrB npr4-

noBepxHocrHoro nonr4Ba AJrs AoxAeBaJrbHbrx Marrrr4H 14 rroKa3aHa ueo6xoAr{Mocrb [Ix

ycoBeprxeHcrBoBaHr4r. lloxasaHo, r{To rr3BecrHbre coBpeMeHHbre Ao}r(AeBilrrbHhre

HacaAKII TpeoyroT r{3MeHeHr4r KoHcTpyKrIuu pr Bbroopa orrTuMaJrbHbrx TexHorofr4qe-

cKr4x napaMerpos. B Ar4cceprarlnouHofi pa6ore qaercfl. aHaJtur3 pa6or no: - noBbrrrre-

HI4rc npOXOAr4MOCTr4 MHOfOOTOpHbTX AO)r(AeBAnbHbrX MarXLiH; KOHCTpyKT\VIVI 14 nOKa-

3aTeLflM rIOJrr4Ba KOHUeBbTX AOXAeBanbHhrX anilapaT0B AJrr rroBbrlreHr4r nnoilIaAr4

noJrr4Ba Marrrr4H KpyroBoro Aeficrsur; - BHeceHr4ro yAo6peHufi npr noJrr4Be; - TexHo-

JIorI{I4 BbIpaIrII4Bannfl. cou. C yrleroM pe3yJlbraroB aH€LrI[3a aBTopoM o[peAeJIeHbI

HarrpaBnetufl rreerre4onauufi Anf, pecypcoc6epexeHuA 14 rroBbrrrreHLrfl KarrecrBa no-

II4BA, a TapKe [OCTaBJIeHbI Uenb V 3a\aqw HCCneAOBAHl{fl.

Bo nropofi rraee <<TeopernqecKne r,rccJreAoB aur4fl rroBbrrrreHr.rs 3Hepro30-

Sercrueuocrrr Ao)r(AeBaJrbHbrx MaurrrHbr KpyroBoro Aeficrer,rfl>) pa3pa6otaua nra-

JToT4HTeHCVBHAfl V tloqBoulaAflil\afl TeXHOJrOfr4r rroJrr4Ba MHOfOOnOpHbrMr4 AO)Iqe-

BaJrbHbrMrr Maur,rHaMr4 KpyroBoro Aeftcrsur c ilpr4MeHeHr,reM ycoBeprxeHcrBoBaHHbrx

ycrpoiicrn rpr4noBepxHocrHoro Aoxc4eB aHhfl (noroNureJrbHoe petrreHue no 3atBKe

J\b2024100838), Koropbre rro3BoJrrer cHr.r3r4rb r4HreHcr4BHocrb AoxtAt s 1,3-1,8 pa:,

noBbIcI4Tb HOpMy froJrr4Ba Ao cToKa Lr paBHoMepHocrb rroJlr{Ba, B ToM r{t4cre 14 Bbrco-

r<ocre6emHbrx Kynbryp; npeAJrolr(eH aJrropr{TM pacvera onrI4MarbHbIX xapaKTepl4-

crlrK AoxAeBaJrbHbrx HacaAor. VcoeeprueHcrBoBaHa KoHcrpyKur{r Ao}KAeBuLrIrHofi

HacaAKr4 KpyroBoro rroJrr4Ba u paspa6oraHbr HacaAKr4 ceKTopHoro 14 KoHTypHofo no-

r[4BU Koropbre ycraHaBnr4Barorcr;n paftoue reJrexeK Anq yMeHbIrreHI4t rIo[aAaHI4t

Ao)KAr noA KoJreca reJre)Ker ra uy6uHy KoJreh. VcoeeprueHcrBoBaHbr MareMarr4qe-



cKr4e 3aBr4cr,lMocTr4 4n-a pacueTa rrHeBMaTr4qecKux KoJrec MHofoonopHblx Ao)KAeBalIb-

Hbrx MalIrLlIj L\ npeAnox(eHa TexHoJlofl4.f, nonr.rBa opomaeMbrx yqacTKoB cJloxHofo

penre$a c yKnoHaMu. llpone4eso o6ocuoBaHr4e KoHcrpyKqrau o6opy\oBaHnfl v pac-

ver napanaerpoB AorronHrrreJrbHoro noJrr{3Tr{JreHoBoro rpy6onpoBoAa AJII BHeceHI4fl

y.uo6peurzfi nplr rroJrr.rBe MHoroolopnofi Ao)KAeBanrsofi uaurzHofi rcpyronoro 4efi-

crBr4r 6eg raslaeueH afl pacxoAa BoAbr MauruHbr vr npr4 ero yBenvqeHLrl4 c 64 lo75 tlc

u ao 90 n/c. llplrneAeHbr pacueru napaMerpoB KoHrleBbrx AoxAeBzLnbHbIX a[fiaparoB

npr4 cHrDKeHr4a MoulHocrr4 noAKaquBaroruero Hacoca H c yverorr,r ng6rtroqsoro

Hanopa Ha fr4ApaHTax Marur4H, pacnoJro)KeHHbrx B Har{a-ne 14 cepeAl4He 6orrruux

opomaeMbrx yqacrKon. Paspa6oraHa cxeMa 14 ocHoBHr,re 6rorv po6orzsnpoBaHHoro

opocr4TenbHoro KoMrrJreKca Arrr Bbrpaqr4BaHr4r ceJrbcKoxo:qficrseFlHblx Kynbryp Ha

opomaeMoM yr{acrKe, Koropar no3BoJrrrr rroBbrcr4Tb e$$ercrunHocrb opotrreHut.

B rperrefi rJraBe <[porpaMMa rr MeroAuKa [poBeAeHun na6oparopHblx tr

rroJreBbrx r{ccJreAoBauufi>> [peAcraBneHbr Mero 4.Lrlr.kr rrpoBeAeHut ta6oparopHblx 14

rroJreBbrx r4ccneAoBa:auit Anr peueHr,rq nocrasreHHofi rlenr4 vr 3a1aq. Ocuony Mero-

Ar4K r4ccneAoBaHur cocraBJrmor noJrolr(enrar CTO AI4CT ll.1-2010. B pa3Aene Aaer-

cq onr4caHr4e orrbrron, Qoprraynbr Anr pacuera arporexHr,rqecKux napaMerpoB, npl4Be-

AeHo orrr4caHr{e n leper{eHb [pr4MeHreMbrx npn6opoe ra o6opyaoBaHlafl, a orrl4caHbl

MeroAr{Krr o6pa6ome pe3ynbraro B orr brrHbIX AaHHIIX.

B uerneprofi rrtaee <Pesyrrrarbr SKcnepr.rMeHTaJrbHblx tlccJleAoBauuft yco-

BeprrreHcrBoBaHHbrx Ao]r(AeBaJrbHbrx HacaAoK lr ycrpoftcrB npn[oBepxHocrHoro

AOX(AeBa HUfl rrpu rr0Jr UBe M HO f O OfrOpHbrM r{ M a llr r,rHa M lI>> IIpI4BO I.flT Cfl pe3ynbTaTbl

3Kcrrepr4MeHTaJrbHbrx r4ccneAosaHuir Ao)KAeBanruofi HacaAKI4 4e$nexropHoro rvila

[M <KacKaA>. Vro.{HeFrH napaMerpbr r4 MareMarr4qecKve 3aBVeprMocrI,I Anq o[pe-

AeneHr{r pacxoAa BoAbr HacaAKr4 v pa!.nyca rroJrzBa B 3aBHcI4MocTII oT 4r4aMeTpa

crpyr4 14 AaBneHux. llpe4craBJreHbr pe3ynbrarhr 3aMepoB r43MeHeHHt cpeAHefi u nrefi-

crBl{TeJrbHoft usrescvBHocrr4 Ao}KAr BAonb rpy6onpoBoAa {M <KacKaA) npu craH-

4aprnofi 14 rpeAnoxensoftl,cxeMe paccraHoBKr4 HacaAoK Ha ycrpoficrse npunoBepx-

HocrHoro AoxAeBaHus. LTc'cteAoBaHr{rMr4 Aox(AeBaJrbHbrx HacaAoK ceKTopHoro rlo-

Jrr4Ba 14 KOHTypHOfO nOJrr4Ba yCTaHOBJreHbr XapaKTepr4CTr4Kr4 14 MaTeMaTI,IqeCKIre 3aBV-



cr4Mocrlr pacrlera yrna KoHyaa v yrna HaKJroHa orpall(arenbHofi rIJIacrI{Hofr 4lx uo-

nyqeHl4r rpe6yevrux AaHHIIX

B nqrofi rJraBe <<Peylsrarbr r,rccJreAosaHnfi MHorooflopHoft Ao)I(AeBaJrb-

uofi rrlaurunu <<KacKaA>. SrconouuqecKaq eQQen,ruBHocrb pe3yJrbTaroB lrccJle-

AosaHnfi) npeAcraBJreHbr r4ccJreAoBaHr4s, Koropble .noATBepxAaror, r{To pacxoA Bo-

ln AM <KacxaA> coorBercrByer pa3pa6orassrtM KapraM uacrpoftru npv HI43KoM

AaBJreHue 0,35 - 0,46 MlIa, rrro u 1,21-1,57 pa3a MeHbLIIe, qeM y cepIafiHofi [M
<Operar>. I,Iccle4o BaHLrflMrr ycraHoBneHo, qro [M <KacKaA)) Ao]KAeBiuIbHbIX Haca-

AoK, ycraHoBJreHHbrx rro yr{ailIeHHofi cxerue Ha ycrpoftcrsax npllnoBepxHocrHoro

noJrr4Ba o6ecne-{uBaror rrn{pr{Hy paccraHoBKr4 Ao 5- 6 rrr notrepeK x rpy6onpoBoAy,

.rro o6ecner{r4Baer BbrcoKyro paBHoMepHocrr,r noJII{Ba B npeAeJrax 0,75-0,85, npu ue-

6olturux norepf,x BoAbr Ha ucfiapetve u cHoc B npeAenax 3,6-10,2 o 14 fioBbluraercq

HopMy rroJrr4Ba Ao croKa sa 30-35o/o rlo cpaBHeHl4ro c HacaAKaMu i-wob Ha [M Zim-

matic u wa 28oh [o cpaBHeHHrc c Ao)KAeBanbHbrMr{ an[aparaMl4 Ha [M <@perar)).

Ynyvruenue paBHoMepHocrt4 Ir Kar{ecrBa noJrr4Ba cnoco6crByer rIoBbIIIreHI4ro ypo-

Nafiuocru cor4 c 1,58 lo 1,92 rlra vilvr Ha 2I%. HusKouanopHble AM <Kacral>

o6ecnequBaror cHr4)r(eH[e oHeproeMKocrr{ rIoJII4Ba Ha noAarly 1000 rta3 BoAbI lo 253-

262 tBr-,a, fipvr orrrr{M€rrrbHbrx pex{r4naax pa6orbr Ha opouraeMblx yqacrKax M€uIo-

sHeproeuKprx Hacocon 1[500-63 u 300470, qro B 1,81-1,87 pas MeHbrIe rreM npl4

noJrr4Be lM <<@perar>. llpunreHeHr4e Ha .{M <KacKaA)) rIoAKaqLIBaIouIero Hacoca

o6ecne.{uBaer paAr4yc [onr4Ba KoHrleBoro a[flapara Ao 25 wr 14 noBbl[Iaer nnouaAb

noJrr4Ba MarrruHhr wa 5,3 ra. I,Icnorb3oBaHl4e I4s6rtroqHoro Hanopa Ha rI4ApaHTax

Ma[rr4H B Harr€rrrbHoit vt cpe4uefi qacrr4 opomaeMblx yqacrKos 6ortrurux pa3MepoB

rro3Borrrer yBenr4qlrrb nJroqaAb AonoJrHI4TeJIbHoro noJII4Ba Ao 6,5 -12 ra B saBvcv-

Mocrr4 or Anr4Hbr Marrrr{Hbr, ras6HroqHoro Hanopa 14 pacxoAa BoAbI KoHIIeBoro anla-

para. Pacqdru 3KoHoMur{ecxofi eQ$exrunHocru r4cnoJlb3oBanvrfl ycoBepueHcrBo-

eaHHoft f$4 <KacKaA> roArBepxAaercr cHr4)KeHr,reM 3arpar n pacuere ua 100 ra ro-

IfirBa, a noBbIIIreHHe paBHoMepHocTI4 noJrr{Ba 14 cHI,r)KeHHe 3HepfeTI4qecKI',IX XapaKTe-

pr4crl4K Ao)KAr. o6ecnequBarcT rroBbruJeHr4e ypoxafiHocru col4 c roAoBbIM 3KoHoMI4-

qecKr4M e$Qexrou 567 rstc. py6lefi Ha MaIIrI4Hy.



B gar<lrcqelnr4vI, no pe3yJlbraraM npoBeAeHHbrx r4ccJre4oeaHuft npeAcraBneHb1

BbrBoAbr 14 peKoM eH IA\r4r4 npor43BoAcTBy.

B npruoNeHl4.f,x [peAcraBneHbr pe3ynbrarbr MareMarr4r{ecKzx o6pa6oroK 3Kc-

rIepI4MeHTuLnbHbIX AaHHbIX 14 BcnoMofareJlbHbre ra6rraqu, npeAcraBJIeHbI oilvcaHufl
lareHToB Ha rIoJIe3HbIe MoAeJI u u uzo6pereHlle, cBl4AereJrbcrBa perr4 arpar\vrr4 6asrr

AaHHbIX, a TaKXe aKTbI BHeApeHI4fl pe3ynbTaToB I4ccJle4onaHzft B opouaeMHx xossfi-
CTBAX.

6. flo.rrnora ony6.nltKoBaHllfl ocHOBHbrx p$yJrbraroB pa6orrr B rreqarr,r rr

coorBercrBple coAepr(aHVq anropeQepara ocHoBHbrM r1oro)KeHr,rqM

Ar{ccepraquoHuofi pa6oru

Ha ocHoeaH4vr npone4eHublx r4ccJre4onaHufi aBTopoM ony6nuxoBaHbr s 4l
HayqHbIX pa6orax, rAe pacKpblTbl ocHoBHbre [oJroxeHr.rq Ar4ccepr ar\uLr. B uzrap1usx,

peKoMeHAoBaHHbIX BAK P@ ony6ru4KoBaHo 12 pa6or,5 ny6nux aryuia - B v31aHr4flx,

BKrror{eHHrrx n 6asu Web of Science ra scopus Anropola nonyrreHbr g oxpauHux Ao-
KyMeHToB IIareHTa Ha u:o6pereHae, rloJle3Hbre MoAeJrLt u 6azs AaHHbrx. Ony$nrano-

BaHHbIe B HayrIHbIX I'I3AaHI{'X Marepr4€LJrbr rlo pe3ynbraraM npoBeAeHHhrx r4ccJreAo-

vauufi s norHofi Mepe orpa)KarcT ocHoBHOe COAeplKaHLre nucaeprar\uv.

Aarope0epar coAepxl4T KparKoe l43no)KeHr4e Marepr4ana Ar4cceprarr4v) TeKcr

pacnono)KeH B IIocJIeAoBareJIbHocrr4, npeAcraBJreHuofi B Ar4ccepra\uu a coorBer-
crByer rpe6onaHnslra fOCT 7.0.11-2011, Co4epxaHue BbrBoAoB, r43JroxeHHbrx B aB-

ropeSepare 14 B Ar.rcceprarlvrv He r{Meer orxlonesufi.

7. 3arvre.tanufl rro Aricceprau[oHHofi pa6ore

1. floqcuure, KaK o6ecnequBaercq yBennqeHr.re pacxoAa BoAbr lo 7 5 u 90 nlc sa

lM <KacKaA> npn BHeceHr4rr ).uo6peHrafi c nolunnofi eolofi.
2. B 'reNa orJIHqI4e ycraHoBKI4 xoAoBbrx r4 HalpaBJreHHr rpyHTo3arlenoB Konec

o[opHbIX TeJIeXeK npl4 3Kcnnyararp4u Ha poBHbrx yqacrKax v ilpvr oporxgHr4r4 cJro)K-

Hbrx yqacTKoB C yKJrOHaMU..

3. lloqcHlare, nor{eMyl'e pa:Aene 5.5 u ra6rnqe 5.15 npz pacuere rroJrr4BHoro

pexl4Ma cou {M <@perar> 6rrnra B3trbl annaparbr <<Poca> BeAb rrpoqe ucnoJrb3o-

Barb craHAaprHbte alnaparbr <Operar>.



4. llogcgnre, 3a c.I6r Karrax Sar<ropon o6ecne.{I4Baerct cHI'I)KeH}Ie rlorepb BoAbI

Ha r4cnapenne vr cHoc npn noJII,IBe !M <KacKaA)).

5. MorUnocrb noAKaquBaFo[Iero Hacoca nepeA KoHIIeBbIM ailnaparoM KaK yKa-

3aHo Ha 61;p. 146 cocraBJuer 1,1-1,7 rBr, a B 3aKJIroqeHI4e TIyHKT 4 yrcasaHo 1,1 rBr.

Heo6xoAuMo Aarb rloflcHeHnt no sToMy Borlpocy

6. floqcHlare. KaK o6ecne.ruBaercq cHr.IxteHne Al4aMerpa KaneJIb AoxAeBanruofi

HacaAKI4.

l. Ha crp. 93 Alccepra\ilkr) plrcysox 2.9a Ha cxeMe AolKAeBanrHofi HacaliKu

KoHyc 4e$nexropa HarIpaBJIeH BHLI3, novenay?

8. 3arclroqeHue o coorBercrBr.rn AuccepralruoHuofi pa6oru KpI'ITepuqM,

ycraHoBJreHHbrM floloxeur{eM o npHcy}IqeHl4tr yqeH}'Ix creneHefi

luccepraquq ((Pecypcoc6epexeHr4e 14 noBbItrIeHVe KatIecrBeHHbIX [IoKa3are-

lefi nolnBa MHofoonopHbrx Ao)KAeBaJrbHbIX MaIITI,IH)) npeAcraBnqer co6ofi 3aBep-

rrreHHyro HayrrHo-Keann$raraur4oHHyro pa6ory, I,IMeer cyt{ecrBeHHoe 3HarreHl4e Ant

pa3Burv1 ceJrbcKoro xos-flficrsa Poccuficr<ofi @e4epar\r4r4, BbIrIoJIHeHa Ha aKTy€Lnb-

Hyro reMy Ha Aocraror{Ho xoporxeM MeroAI4r{ecKoM ypoBHe. Coornercreyer rpe6o-

BaHr4rM rryHKroB 9-14 llolo)KeHr4r <O nopx4Ke npucyxAeHl{t yqeHbIX cteueueft>,

yrBepxAeHHoro llocraHoureHueM llpanurelbcrBa Poccuftcrofi @e4eparyr4v J\b842

or 24 ceurx6pr 2013 roAa (c rasrvreueuuauu), a ee anrop - 3aropyfixo Muxaul feH-

HaAbeBr4r{, 3acJryxr4Baer npucyxqeur4r yueHofi creneHl4 AoKTopa rexHl4qecKux HayK

no cneIII4aJIbHocTI4 4.1.5 MelzopaUl4fl, BoAHoe xo:qftcTBo l,t arpo$usura.

OSuqualtsuil orIIroHeHT:

AOKTOp TeXH[qeCKI{X HayK, AOIIeHT,

3aBeAylourafi xa$e4pofi <Meluopaul4l4
3eMerlb)) OfEOy BO HI4MI4 ,{oucr<ofi
fAY (06.01.02 - Menraopalrut, Pe-
KynbrhBauvfl v oxpaHa seuelu)

I,Iropr
Bna4IauupoBI4rI
OmrapeHro
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KouraxrHbre aaHHbIe: 
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@IrIO : Omrapenr<o I4ropr Bna4IanrupoBI'IY

Vqenaq creneHb: AoKTop rexHI4rIecKI,IX HayK

CnequalrHocrb, no Koropofi :aqrauleHa AoKTopcKafl (r<anAuAarcraa) AI4ccepraIII4t:

06.0 1.02 <Menraopaql4fl, peKynbruBawrfl H oxpaHa 3eMeJIb))

Vqesoe 3BaHI4e: AoIreHT



flolnoe HiBBaHpre opraHr,r3aUu[: HosoqepKaccKufi llHNesepHo-MeJll4oparllBHsrit wru-

crr{Tyr r4MeHr4 A.K. KopryHona - Sv,nuan $e4eparlbHoro rocyAapcrBeHHoro 6roa-

xerHoro o6pa-:onareJrbHoro yqpelrAeHur Bblcrrrero o6pa:oBalnfl. <,{oHcxofi rocy-

AapcrBeHnnfi arpapnuft yHIanepcl4rer) (OfEOy BO HI4MI4,{oncxofi fAy)
,{onNHocrb : 3aBeAyrouluft xa$ egpo fi <Menu op a\wr 3 eM eJI b))

floqronufi aApec: 346428, Poccltl, Pocroecxas o6lactr, r. HonoqepKaccK,

yn. llyurxnHcxa-a, III
E-mail : danelT 7 7 88 8@mail.ruKosrarrsue rere$oHbl : 8-961 -423 -7 0-59

floAnucr rI JII4qHbIe AaHHbIe
Vl. B. OmrapenKo 3aBeptrc:
Y.reHHft ceKperapb yueHoro

O|EOY BO HI4Mtr{,{oHc B.H. llorsr<ona
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