
3AItJrrOqEHI4E AI4C CEPTATIT4OHHO| O C OB ETA 3 7 .2 .007 .03, C O3AAHFIO| O

HA EA3E OEAEPAJIbHO| O f OCyAAPCTBEHHOf O EIOAXETHOf O

OBPA3OBATEJIbHO| O ]TqPEXAEHVIA BbICI I TFf O OEPA3OBAHI4-q

(KAJII,IHIIH| pAACKVIfi ,f OCyAAPCTBEHISIIZTEXHI4IIECKI4iI
yHI4BEPCI4TET) OEAEPAJIbHOTO ATEHTCTBA IIO PbIEOJIOB CTB v,

rlo AtrccEpTAIII,Ir4 HA COI4CKAHI4E vr{EHOIz CTEIIEHI4 KAHAI4AATA

HAYK

arrearaur4oHHoe aeno J\b

perrreHr4e Ar4ccepralluoHHoro coBera or 24 cenrnlpt.2Q26 roAa J\s 9

o rprcyxAeHur4 Jlesuqesofi Oncaue I4ropenHe, rpaxAaHorBo Pocczficxa.r

@e4epaqnr, yueuoft crerreHlr KaHALIAaTa rexHurrecKl4x HayK.

finccepraqnn <ConepureHcrBoBaHl4e - npoqecca rpyoofipoBoAHofo

TpaHcrroprr4poBaHr{.q nrasreHbrx cblpoB)) [o cnellzarlbHocru 4.3,3. flzrqenue

crrcreMbr (rexHuvecKr4e HayKu) npuutra K 3alqI,Ire 01 lrroIrfl,2026 r., rlporoKon J\l 8

ILraceprarluoHHbrM coBeroM 37.2.007.03, co3AaHHbIM Ha 6ase @e4epanrHoro

rocyAapcrBeHHoro 6ro4xeruoro o6pasoeareJlbHoro yqpe)KAeHI4fl BbIcIuero

o6pasonauu.a <KanzHr,rnrpa.4crcufi rocyAapcrseuHrlft exuuqecxufi yHrrBepcurer)),

@e,4epalruoe areHTcrBo no prr6oJroBcrBy, 236022, r. KanuurzurpaA, Conercrurfi

npocneKr, r. I, npI,IKa3 MIzuo6puayKvr Poccrau Ns 1239lHrc o:r 12.I0.2022 r.

Coracrarelt Jleerqeea Orcana Irlropenua 1976 roAa poxAeHI4{ B 2009 r.

oKoHrrr{Ira OfBOy BO <KaruHr,rurpa4cxrafi roayAapcreeHur,rfi 'rexuzqecxufi

yHl4Bepcr4Ter) rro cnerlr4aJrbHocrl4 <KouureKcHoe I4cnoJlb3oBaHkre rr oxpaHa BoAHbIX

pecypcoB).

Pa6orae:r ilpenoAaBareJreM r<a$e4prr rexHoc$epuofi 6esouacHocrz vr

npr4poAoo6ycrpoficr:na OfBOy BO <Karznranrpa4cxufi roayAapareeuurrfi

T exHr4 rre c t<uit y uuuep c HT er)) .

lucceptaryut BbrrroJrHeHa Ha na$e4pe I,IHXI4HI4pI4HIa rexHoJlorIrllecKoro

o6opy4onanr4fl. e O|BOY BO <Karu4HrrHrpaAcxufr. rocyAapcreeHHrrfi rexuuqecrzfi

yHuBepcr4Ter)), @e,4epanrHoe areHTcrBo no pu6oroecrny Pocczficrcofi @e4epaqnrz.



HayvHufi pyKoBoArrreJrb :

AoKTop rexHr4rrecKrrx HayK, npoSeccop Haynron BIaAHMI,Ip Aprcagr,enuv,

OfEOy BO <Kanr4HvrHrpalcxuit rocyAapcreeHurrfi TexHkIrrecr<ufi yHunepcl,Irer)).

OSlrqua.n[,Hble orrrloHeHTbI :

Apceurena Taruapa flauonua, AoKrop rexHrrqecKulx HayK, rlpo$eccop,

Of AOy B O <HaqlroHarlbHbtfi IzccleAoB areJlbcKufi yuvnepourer I'ITMO> ;

Ycrunoea lOlus B.ua4uc.naBoBHa, KaHArrAar rexHI{rIecKI4x HayK, OfEOy

BO <Poccufi,cxuir, rocyAapcrseuHrrfi arpapnrrft yHzBepcl4rer - MCXA rzvreua K,A.

Tulrnprsena>;

[alrr4 rrolo xI4TeJIbHbIe oT3bIBbI H a AIZC C eprallurc .

BelyIr1aq opraHu3arluq Oe4epamuoe rocyAapcrBeHHoe aBroHoMHoe

o6pa:onareJrbHoe frpexAeHr,re Bbrcrrrero o6pasonauur <Ceaepo-Kanr<agcrzfi

Se4epanrHufi yHr4Bepor{rer) (OfAOy BO <Cenepo-KasxascKlaft Se4epamrrfi
yHlrBepcvrer>), r. CranponoJlb, B cBoeM rroJroxI,ITeJIbHoM or3blBe, noAnI4caHHoM

Mauaeu Inarzrpzeu Cepreenzveu, KaHAI4AaroM TexHuqecKI,IX HayK, AoIIeHToM,

3aBeAyroqero rcaSe4pofi arpor4HxeHepw Sar<ynrrera uurqenoft LIHXeHepI4I4 u

Suorexnotorufi. rzMeHLr aKaAeMr4Ka A.f. Xpauqona, Ea6esuureBblM Cepreena

llerporuueM, AoKTopoM rexHl{qecKl4x HayK, npo$eccopoM, npo$eccopou rcaQe4prr

arpor{Hxe:uep:rrz Sarynrre:ra nzqeeofi IzHx{eHepI{I4 vr 6zorexuolorufi prMuuvr

aKaAeMr,rKa A.f. Xpavrqoea r4 yrBepxAeHHoM 3eu.renr<o CeerraHofi Bs.{ecnanonuofi,

AoKTopoM oKoHoMr{qeeKrzx HayK, npo$eccopoM, npopeKTopoM no HayrlHofi pa6ore,

yKa3arr[, rrro Ar,rcceprarlr{-rr coorBercrByer rpe6onauuru <lloroNeuIz-fl o

npr4cyx{AeHuu yqeHbrx crerreuefi>>, yrBepxAeHHoro [ocraHoBJIeHI4eM flpanzrelbcrBa

PO or 24.09.2013 r. J\b 842, a ee aBrop, Jlesv.resa OxcauaI4ropeeHa,3acJlyxl4Baer

npr4cyx(AeHr4fl yqeHoft crenenzr KaHp;z'Aara rexHI4rIecKI4x HayK no crreqz€ulbHocrl4

4.3.3. lluulenrre crrcreMbl (rexnuvecKl,Ie nayr<ra).

Coprcr<arenr rzMeer 26 ony6nuroBaHHblx pa6ot, B ToM qlzcrre rlo reMe

Arrccepraqr,rz ony6Jrr,rKoBaHo 26 pa6or, r,r3 HI4x B pelleH3rrpyeMblx HayqHbIX lr3aaHurflx,

r43 repeqHfl peKoMeHAoBaHHrrx BAK

11 pa6or, 1 rarenr Ha rrone3Hyro

perr,rcrparlrrr{ nporpaMMbl an.s 3BM.

npv Mtruo6puayxn Poccnrz, ony6lrarcoBaHo

MoAeJrb, 1 cnu4ereJrbcrBo Pocnatesra o
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O6lrvfi oSrena ny6nurcaqprfi cor,rcrurelrfl c coaBTepawtu 11 ue.rarHrrx JII{eroB,

I13 (OTOpbIX COT4CKaTeJIIO [prurHaAJrex{r4T 4,5 ilerraTHbrx IrkrQTa. B AI4ccepTaIII4I4

orcyrcrByror H eAo croB epHble cBeAeHLI.tI o 6 ony6nl4KoB aHHbx pa6 orax,

Handonee 3HaqureJrbHbre HayqHbre pa6orrr rro reMe Al{cceprauuu:

1. Hayuon B,A., Jlenraqeea O.VL Oqesr<a eHeprerurrecxofi eQSerrunHocrl4

qenrpo6exHbrx HacocoB Anf, nLruenofi nponabIIrIJIeHHoqw ll VIzsecrufl. KfTy. 202I.

J\b 63. C. 89-100.

2. Hayuon B.A., AxueAoBa H.P., Jleeuqesa O.U. Kpurepuz no4o6z-n

ycraHoBor( [nfl nepeKaqr4Banufl. M€uroBfl3Krrx [uqeBbIX xu4r<ocrefi BI4xpeBbIMI4

HacooaMr4 l/ Vlzsecuzs K|TV.2022. J\lb 66. C. 78-88.

3. Hayvron B.A., Axue4ona H.P., Ieeuqesa O,V, fugpawm'recKzfi pacrrer

TexHoJrorr{qecKoro rpy5onpoBoAa Anfl nepeKarll4BaHnfl. MororIHbIX npoAyKToB

qenrpo6exHblM HacocoM llBecrrux KpacfAy.2022. J\l 5(182), C.216-225.

4. Hayuou B.A., Axue4ona H.P., Jleeu.rena O.I4. Bru.flHue Bfl3Kocrrr xI4AKI4x

[urrleBbrx npo4yxro'n Ha rrpor{3BoArzTeJlbHocrb KyraqKoBbIX Hacocon (Ha npl4Mepe

lepeKarrr4Balurfl prr6uoro Nrapa) ll Becrsur AcrpaxaucKoro rocyAapcrBeHHoro

TexHuqecKoro yHrrBepcl{rera. Cepvrx: Pu6Hoe xos.f,ficrso.2022. Jrll 3, C.74-81.

5. Hayvron B.A., AxNleAoea H.P., Iesuqeea O.tr{. Btrussue Bfl3Kocru x{I4AKrrx

lvrrleBbrx npoAyKToB Ha oHeprerr4qecKyro e$$ex:runHocrb KynarIKoBbIX Hacocou ll
I4sr,ecrufl. Bbrcrrrr4x yueSurrx 3aBeAeHI4ft. lluIqeea.a rexHorlorl4.a. 2023. JVs 5-6 (394).

c.83-93.

6. Jlesuqesa O"I{. Anarlrs pa6ouux xapaKTepvc'turK KoJloBparHoro Hacoca

npr4 nepeKarrvrBaHuvr ruueBbrx xrrAKocrefi c nucor<ofi n.ssxocrwo llBecrnux :nayKlzvr

odpa:onanuir Cenepo-3auaAaPoccuu. 2024. T. 10. C. 24-32.

7. Hayuon B.A., Axue4ona H.P., Jlenuqesa O,m, Oqeurca pa6ourax

xapaKTepr4crrrK ycTaHoBoK AJr_f, IIoAaqr4 BbrcoKoBf,3KrIX uIIIIIeBbIX Macc c noMolrlbro

KynaqKoBbrx Hacoeon poccuficKoro npolz3BoAcrea llVlsr,ecrufl. KfTy. 2024. J{s72. C,

4I-56,

B. Hayuon B.A., AxMeAoea H.P., Jleeuqeea O.I4. fz4pauuqecxuft pacqer

crrcreMbr noAarru rrJraBJreHoro cbrpa KynaqKoBbIM Hacocow ll Becrnzr KpacfAV.

2024, JS 6 (207), C. 146-1s6.
?



9. Hayrr,ron B.A., Ieeu.reea O.V. Cpaeuurelrnufi aHarrvr3

rIpoI43BOAI{TeJrbHOCTlr rrr4rrleBbrx KOJTOBpaTHbTX HaCOCOB Upr4 noAaqe BbrCOKOBr3Kr4X

cpea ll Vlsnecrun KfTy. 2025. J\b 78, C. 67-80.

10 Jleeu.reea O.n. VconepureHcrBoBaHr{e anaJrr4Tvrqecrofi MoAeirur

Harpy3oqHblx xapaKTeprzcrr{K rrr4uleBblx KoJloBparHbrx Hacocos ll Bectuzr Haynr4 vr

o6pa:onaHra-a Cenepo-3ana4a Poccrzpr. 2025. T.1 1, Ilb 1. C. 18-27 :

11. Hayrraon B.A., Jleeuqeea O.VI.,{onycruua.f, rracrora BpauleHr4fl poropa

KonoBparHoro Hacoca rrpv rpaHcnoprr4poBaHl,ru rrJraBJreHbrx cbrpov /l Cttpo4.erve v

MacJroAerrr{e.2025. J\b 3. C.30-35.

Ha'Arzcceprallurc H anrope$epar rlocryrrl{Jro 11 orsrraoB, Bce noJroxr{TeJrbHbre.

OAuu or3brB 6es sa\4eqasufi. norryqeH or Mar<czrvrosofi C.H., AoKT. TexH. HayK,

npoQeccop, 3aBeAyroqafl rca$e4pofi rexHoJlor:rra trpoqyKroB nrrraHnr, OfEOy BO

<lanrnenocroqHrrfi rocyAapcrnenurrfi rexura.recxtzfi pu6oxo:.rftcrseuurrfi

yHrrBepcr4TeT).

B orsrrse Cxpuuxo O.B., AoKr. TexH, HayK, AorleHra, npoSeccopa rca$e4pu

aBroMarlzsarJrrv npor43BoAerBeHHbIX npoqeccoB u gJreKTporexHr{Kr{ OfEOy BO

<Arraypcxzfi rocy4apcreeHHrrfi yHI4BepcI4Ter)), npeAJraraerc.f, rrorcHr,rrb, KaK 3aBr4cr4T

TeMrleparypa nJIaBJreHoro cbrpa or rracroru o6oporoB Hacoca, 14 KaKono o6parnoe

BnI{.[HI4e reMrleparypbr Ha cKopocrb uoAatrr4. B orsrree Arexceeea f.B., AoKT. TexH.

HayK, upo$eccopa, upoSeccopa xa$e4pu rzu$oprraq?roHHbrx rexuororlrft Lr

I{Hi(eHepHoro o6pasonauu.a fAOyBOJIO <far.ruHcKufi rocyAapcreeHurrft

yHIrBepcrITeT) npeAllafaeTcfl IIo{cHI4Tb, KaK BJrr4fleT nepenaA AaBneHr4f Ha

TexHoJloruqecrrafi trpoqecc rr KaKoe BlrvflHue oKa3brBaer rroJroxzrelrnttfi [epenaA I4

KaKoe - orpr{qarelrnrrfi. B or3brBe llerpona E.@., KaHA. TexH. HayK, AoqeHra,

3aBeAyroqero xaSe4poft rexuororufi nr4qeBbrx nporr3BoAcrB OfAOy BO

<Mypnraucxuit apxru.recrufi yHr{Bepcr4Ter)) npeAJraraerc.fi no{cHr4Tb rrpuqr4Hbr

pacxoxAeHrrfl B TeKere Lr Ha rpaSuxax r43MeHeHr4.fl rtoKa3aren.s yAenbHbrx

gHeprerl4qecKl4x 3arpar or 6eapasmepuofi Ar4HaMurrecr<ofi B.fl3Kocrr4 nepeKaqunaenrofi

cpeAbI npl4 pasrlaqHbrx 3HaqeHprflx 6espasvrepHoro rrepenaAa AaBneHr4fl; 4.utb

rIo-flcHeHI,Ie no o6osHaqeHurro rrJraBJreHbrx cbrpoB rro reKcry anropeSepura; rro{cHurrb,

MOryT IrIj ObITb paclIpocrpaHeHbl floryqeHHbre aHa[I4TvrrrecKlre 3aBKQr4Mocru Ha
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Her4coneAoBaHHbre KonoBparHbre Hacocbr r4 o6pa^:qu nJIaBJIeHbIX cblpoB. B orsrrse

.flruouxosa A.A, KaHA. TexH, HayK, AorleHra, 3aBe4yloqero xaQeapofi MarIrI,tHbI I4

annaparbr nuuleBbrx ilpor43BoAcrB OfEOy BO <Kepveucrzfi rocyAapcrseuHrrfi

ntopcxoft TexHoJrorrr.Iecxzfi yHrrBepcr4Ter)) rrpeAnaraerc-s ro-flcHlzrb Kprrreprll4, rro

KoropbrM 6tutu oro6pauu npor43BoAVTeJIrI KonoBparHbIX HacocoB B KarrecrBe

o 6r exron LrccJreAoB aHwfl; no.f, cHr{Tb o6o cnos anue nrr6op a I4MeHH o crerleHHofi uoAelu

Ocrnalr4a-Ae Baanfl Infl, orrLreanvrfl, peonorl4qecKoro rIoBeAeHI4t TIJIaBJIeHIIX cblpoB

BCoX r4CCJreAyeMbrX MapOK; p€t3b,rcHHTb I'LIAil&3OH OrpaHUrIeHI4.fl I1 TpaHIIIIbI

rrprrMeHrrMocrr4 pa:pa6orauuofi MeToALIKTI Iro reMneparype, Bf,3Kocrl{,

npor43BoArrTeJrbHocrr,r 14 reoMerpzrrecKr4M rrapaMerpaM rpy6onpoBoAa. B or3blBe

fpoxoncroro B.A., AoKr. TexH. HayK, npoSeccopa, npo$eccopa r<a$e4prr rexHoJIorI4I4

rrr4rrleBbrx npor.r3BoAcre @fAOy BO <Mypuaucxufr apKTuqecrcufr. yuunepcl4rer) I4

Bolqenr<o 8,I4., KaHA. rexH. HayK, npo$eccopa ra$e4pbr rexHoJlot:z;z [rqeBbIX

rrpor43BoAcrB @fAOy BO <Mypruaucrcufi, apr<ruvecxrzfi yHllBepcrrrer) orMerreHa

ueo6xo4zMocrb pasr,xcueHr4fl, qeM o6ycronneu nrtSop IrMeHHo 3TI4x KoHKperHbIX

o6pasqon rrJraBJreHbrx cbrpoB Anf, sKcrreprzMeHTa; pa36.{cHurb [pI4rII,IHbI orcyrcrBl4.a

KoHTponbnrx o6pasrloB npoAyKTa; npeArraraerc-f, rro.flcHr4Tb npl{qlrHbl orlpeAeneHl4,a

peoiron4rrecKrrx lapaMerpoM nnaBJreHbrx cbrpoB 6es yr<asauvfl.r4x rIrrcJIoBbIX guaqeHI,tft:

Anr rrnaBJreHoro cbrpa <fopo4cxoro) oHI4 B3trbl rI3 AaHHrIX Apyrl4x HccneAoBawuit,

Ho rrprrBeAeHbr Ha prrcyHKe, a Anr nJraBJreHofo cblpa <Crprno.rHoro> co6crBeHHble

rlccneAoBaHr4fl, 6yayuu 6olee I{eHHbrMrz, Ho [peAcraBJIeHbI lur4 qI4cJIeHHo, HV

rpaSuuecKr{; trpeAnaraerc-fl yrorrHr{Tb 6:';rrra nu npoBepeHa aAeKBarHocrb MoAenefi. B

or3brBe Hyruauona A.B., AoKT. TexH. HayK, upoQeccopa, I{.o. 3aBeAyroulero

ra$e4pofi TexHoJIorI4a xpaHeHl{.g 14

pacreHl{eBo4'recxofi npoAyKql{r'r @|BOV BO

nepepa6orxu IrJloAooBouluofi u

P|Ay-MCXA urMeHr4 K.A. Tuvap.n3eBa

z Kauunofi K.A., KaHA. TexH, HayK, AorIeHTa xaSe4prr rexHoJlorvu xpaHeHnfl. vt

uepepa6orKrr rrpoAyKroB x{r4BorHoBoAcrsa OfEOy BO P|Ay-MCXA zlrenu K.A.

Tr,ruupxseBa, rrpeAJraraerc-f, no.f,cHkrrb [peAycMarpr4Baer wr pa3pa6otauuas. aBTopoM

MaTeMaTr4qecKa.rr MoAeIIb Bo3MolnHocTb yuera I43MeHeHIr[ peonon4qecKl4x

xapaKTep[cTr4K rrJraBJreHbrx cbrpoB npl4 BapbI4poBaHVLI B HI4X COAepx{aHVrfl. AyXr4X

BerrIecTB; no{cHl,lTb, KaK yBelr4qeHue AonI4 cyxzx BeIIIecTB BJII4.fleT Ha $USl,tXO-



XI4MIIIIECKIIE IIOKA3UTETII.I KAIIECTBA IIJIABJIEHOfO CbIPA, A TAKXC I(AKI,IM OOPA3OM 3TI4

lr3MeHeHr4fl peorrorr4r4 orpaxarcTaflHa pexr4Max pa6oru HacocHoro o6opy4oeautas. B

or3brBe Kon6rznofi A.IO., KaH.q. TexH. HayK, AoIIeHTa, AoIIeHTa rca$e4prr rexHoJIorI4L

rrpoAyKroB rrvrra:avrfl. )Kr4BorHoro npoucxoxp.envrfl, @fBOy BO <Kenteponcrcwit

rocyAapcrBeunrrfi yHuBepor4Ter> orMeqeHo, rITo B aerope$epare HeAocrarorrHo

no4po6Ho ocBerrleHbr BonpocH BnvrflH:z.f, AnrrreJrruofi 3KcnnyaraIJuru KonoBparHbIX

HacocoB Ha r43MeHeHue ux pa6ou[x xapaKTeprrcrrlK LI3-3a I43Hoca poropuofi rpy[nbl,

qro Morro 6u noBbrcnTb npaKTr4qecKyro IIeHHocrb peKoMeH,4a\uit; npeAnoxennafl

SenonreHoJrorurreeKa.f, rr{rrore3a o eBflsr4 sS$ercrueHoro rpaAI4eHTa cKopocrl4 c

qacrorofi Bparqeuu.a poropa rpe6yer 6otee crpororo o6ocnonaHlrfl v xelarelruofi

3Kcnepr4MeHT€urbHofi neprzSaKarlr4r4 Ha pearlbHoM rIpoMbIrxJIeHHoM o6opy4onalauu. B

or3brBe Borpzuenoir,VI.B., AoKT. TexH. HayK, AoIIeHTa, npo$eccopa 6a^:onofi xaQe4pu

uzrqenoff r{ KJrerorruofi uHxeHepw $ar<yrrrrera arponurqeBblx 6uorexnorrorufi, u

nuuqenoft r4HxeHepr4rr [epeAosofi HHxeuepuoft IUKoJIrI <<Iluclutyr 6zorexuolorzfi,

6zorznNeuepvvr lr udulenux crrcreM)) OfAOy BO <[anbHeBocro.Iurtfi Qe4epalruufi

yHr4Bepcurer) rrpeAJraraerc.fl pa3lfl,cHurrb KoppeKTHocrb reoperurrscKux nuno4oe 6es

3KcneprrMeHTaJrbHbrx ucrrcnraluuit Ha pearlbHblx [JIaBJIeHbrx cblpax, 14 qeM

rroATBepxAaeTcr r4x AocToBepHocTb; aKTyuulbHocTb I,IccJIeAoBaHr4fl ilnfl

KannuuurpaAcrofi o6nacrz. B orsrrne Po\aaH.Iuxona C.A., AoKT. TexH. HayK, AoIIeHTa,

AorleHra xa$e4prr MarepuarbHoro o6ecreqeHvrs OfKBOI/ BO <BoeHluafl aKaAeMIu

MarepnarrbHo-TexHrrrrecKoro odecre.reHr{fl I,IMeHI4 reHepaJra apMvrv A.B. XpyJIeBa))

rpeSyercx yrorrHrzrb rrpoBoAr4Jracb rru orIeHKa pacxoxAeHr4.tr MexAy reopueft Lr

eKcrrepprMeHToM; noqeMy [oprnHeBofi Hacoc ue 6rtr paccMorpeH B cpaBHI4TeJIbHoM

aHaJrvr3e, r.ri. HeupzroAeH AJr.[ perueHprfl AaHHoh zagauu. B orgrrne Pegnpr.reuro I4.IO.,

AoKr. TexH. HayK, npoQeccopa, npoSeccopa xaSe4prr 6zorexnolorufi 14

npor43BoAcrBa rrpoAyKroB rryrraHvrfl. OfBOy BO <Ky:6accxufi rocyAapcreenHrtfi

arpapurrfi yHr{Bepcr4rer r4M. B.lI. lIorerIKoBD) K aBropy r{Merorc.f, Bonpocbl o roM,

.reNr o6ocHoBaH nrr6op o6pasqoe TIJTaBJIeHrIX ablpoB rr cKoJIbKo MareMarl4rlecKl4x

uo4ereft paspa6orauo.

B or3brBax orMeqeH errcoKrafi uayuurrft ypoBeHb 4rraceprarJr4rr, ee

aKTy€IIrbHOCTb, Ha) {Haf HOBV3Ha 14 AOCTOBepHOCTr pe3ynbTaToB I,ICCJIeAOBaUUfr,,



anpo6al{us pa3pa6oraHHoft TexHoJIorI4rI

uy6ruraqurx, coorBercrBLIe rpe6onanu.au,

B npoMbIIUJIeHHOCTkI U HayqHbIX

npeAbsBnreMbIM K KaHAIdAaTCKIIM

AI{CCepTaIIa.f,M, a TaKx{e yKa3aHo, qTo cOI{CKaTeJIb AOCTOLIH npI4cyXAeUIar yuenofi

cTefreHrr KaHArrAaTa TexHurlecKrrx HayK.

Bu6op oSrzquanrHbrx orroHeHToB r4 BeAyIIIefi oprauu3alJr4vr o6ourosaH Irx

coorBercrBr4eM Kpr{Tepr{{M nyHKTos 22-24 dIoloNeHI4{ o rprrcyx(AeHl4l4 yqeHbIX

creueuefi>>, KoMrrereHTHocrbro, Harlr4rrr,reM rtylttuxaguit, rur,rporofi H3BecrHocrblo

cBoI4Mr4 Aocrr4xeHnflvrn, cnoco6uocrbro onpeAeJII4Tb HayrrHyro v [paKTl4rrecKylo

rI eHH o crb AI4 c c epra rJLrr4, a raKxte nx o Q uqn €LrIbHbrM c orJIacLI eM.

lr,rccepraquouuufi coBer orMerlaer, rITo Ha ocHoBaHLIH BbITIoJIHeHHbIX

cor{cKareJleM 14 ccJleAoeaHufi :

pa3pa6oraua MeroAr{Ka rrrApaBnlrqecKoro pacvera clzcreM rpy6oupoBoAHoro

TpaHclopTr4poBaHrrfl rrJraBJreHbrx cblpoB KoJIoBpaTHbIMII HacOCaMI4, ylII,lTbIBarOIIIatr

peonorurqecKr4e csoficrea npoAyKTa (rcoeSQrzqLIeHT KoHcI,IcreHuI,In K u I4HAeKc

TerreHr{.tr m,3aB]uLcfl[Iue or reMneparypbr r,r cocrana), Harpy3orlHble I4 3Hepl'erzqecKlre

xapaKTepr4crr4Kr4 HacocHoro o5opy4ona:aLrfl., a raKxe ruapaBnvqecKoe

corrpoTr{BJreHr.re rpy6onpoBoAa, rITo rro3Bolger o6ocHoBaHHo nrt6upatr rrrn Hacoca,

rracrory BparrleHr,rf, poropa v rkraMerp rpy6onpoBoAa An.s o6eclerleHrr{ rpe6yelaofi

rrpoLr3BoAI4TeJIbHOCTV npld MIIHI4MaJIbHbIX yAenbHbIX 3HepfO3aTpUT AX;

rrpeAJror(eH oplrrzuanrurrfi Merolonoru.IecKufi troAXoA K MareMarl4rlecKoMy

owrcaHrlro pa6ovrax xapaKTeprurcrlrK KonoBparHbIX HacocoB npu [epeKar{I4BaHnrt

HeHbroroHoBcKr4x rrr4rrleBbrx cpeA, ocHoB urrfi na yuere 3aBl{cl4Mocrz s$SexrueHofi

Ar4HaMnqecrofi esgKociu or rracrorbr BparlleHr{fl poropa, neperlaAa AaBJIeHrlfl

TeMrreparyplr upo4yrra, rrro flo3Bollfer nporHo3l,IpoBarb npol{3BoAl{TeJlbHocrb

oHepronorpe6neHue HacocoB pa3nr4qHbrx MapoK, B JoM qI4cJIe rrpv orcyrcrBl4I4

noJrHbrx .[aHHbrx 3aBoAcKr{x ucrrbrrawuft (c ucnoJlb3oBaHrreM MeroAa auatorufi. Atn

poccuftcxl4x HacocoB cepuu Klft)t
noKa3aHo HaJlrrrrl4e HeMoHoToHHoI4 3aBr{clrMocrr4 noxasarelefi

gHepreruqecxoft e$SerrvnHocrr{ KonoBparHbIX HacocoB or B.x3KocrI4

nepeKar{usaei\aofi cpeAbl, npuqeM Aasutrfi e$$exr ua6lro4aercr y Bcex

r,rccJreAoBaHHbIX HacocoB pirHbrx npol,I3BoAuretefi., Ho 3HaqeHrr.tl gKcrpeMyMoB 14

V

u



cooTBeTcTByroqux I,IM Berr4rrr4H 6e3pa3MepHofi Br3KocTr4 3aMeTHo pa3flr'rqarcTc.fl, rrTo

o6ocnonuBaer ueo6xo.4uMocrb vH krBLr[y€urbHoro uo4Sopa Hacoca noA KoHKperHbre

p eonorzrlecKl,Ie ceofi crn a npoAyKTa 14 p exLr MHbre flapaMerpbr npoqecc a;

BBeAeHbr 6espa:naepHbre xapaKTepvrerrrKr4 KoJroBparHoro Hacoca

(6espasvrepnafl rloAarra, 6espasrrepHrrfi [epenaA AaBrreuurfl, 6espasMepHa,rr

eQQexrznHax AI4HaMrzqecKaf, nxsxocrr), rr03BoJrflrorrlr4e KoppeKTHo cpaBHVBarb

Hacocbl peBHbIX rrpol43BoAureneft [pI4 nepeKarll{BaHr{r4 BbrcoKoB-rr3Kr{x u4rrleBErx cpeA,

a raKxe pe)Kr4MHbre lapaMerpbr flpoqecca rpaHcnoprupoBaHrra, o6ecneqr4Barou]r4e

cHI4x{eHI,Ie sHepro3 arput v coxpaHeHrr e arpyKTypbr npoAyKra.

Teoperu.recKaf, 3HarrrzMocrb rr ccJreA oBaHufl. o 6o cuoe aH a reM, rITo l

AoKa3aHa parlzoH€rJrbHocrb rr e$$ercranHocrb [pr4MeHeHrz.rr xolrrrexurofi

MareMarl4qecrofi MoAeJrr{ [poqecca Me]Koneparlr4oHHoro rpaHcrroprr4poBaHutr

HeHbroroHoBcKr4x xr{AKocrefi xoroeparHbrMr,r HacocaMr4 (ua npzuepe [naBJreHbrx

crtpon), nrnrouaroulefi MoAeJrb creuennofi xr{AKocrr4 Ocrnalr4 Ae Baatx,

pacxoAHble 14 sHepreTr4qecKlre xapaKTepLrc'rlrKLr Hacoca Lr xapaKTeprrcTr4Ky

rpy6onpoBoAa, AJr.f, rrporHo3r4poBaHrr.fl npor,r3BoAprrenbHocrz, oHeprouorpe6leuwa u

o rrp eA en eHr{r orrrr,rM a[bHbrx p e]Kr4Mo B p a6 orrr H ac o cH o ro o 5 opy4 oB aHwfl;

rprrMeHr.rreJrbHo K npo6.ueruarnKe 4dccepraquu eQQercrunHo

rIcnoJIb3oBaH KoMrrneKc cyrrlecrByroqvx LrucrpyMeHT€LrrbHbrx v pacrreTHbrx MeroAoB

I4ccJIeAoBaHr4fl., BKJrroqa.fl peonou4rrecKrre, crarlrcrr4rrecKlre (perpeccnonurrfi aHaJrLr3,

MeTOA HaI'IMoHbIrII4X KBaApaTOB), qUCJIeHHbre V KoMfrbroTepHbre MeTOAbr

MOAenVpOBAHIdfl AJr.fl OnpeAeneHr4-fl KarreCTBeHHbrX r{ SHeprerI4qecKI4X xapaKTepI4CTr4K

np o qe cc a Tp aH cn opTr{p o B aHlr.rr nJr aBJr eHbrx cbrp oB ;

rr3Jroll(eHbl SKcrrepaMeHTillrbHbre AaHHbre, ycTaHaBnlrBaroque 3aBl4cr4MocTb

peonorl4rrecKr{x napaMerpoB rrJraBJreHbrx cbrpoB (xoeS$zqveHT KoHcrrcrewJupt K u
I4HAeKc rerreHr4{ m) or reMneparypbr 14 cocraBa npoAyKTa, a raKx{e

o6ocsonuBaroq[e Bo3Mo]KHocrb r{crIoJIL3oBaHI{r crerreHHofi uo4enu OcrearuAa 
-

4e Baarx AJlfl onrrcanufl. r4x rerreHrztr B IzccneAoBaHHoM Aurarra3oHe reMneparyp (65-

95 "C);

pacKpbITa Bo3MoxHocrb IIoBbIrIreHI,I[ oHeprerrr.recxofi sQSexrnnHocrr.r

npoqecca rpaHcnoprr4poBaHr4r rrJraBneHbrx obrpon uyrerr,r o6ocuonaHHoro nrr6opa



Thrfra KonoBpaTHofo Hacoca, qacTorbr BparrleHrrfl poTopa v aval/IeTpa Tpy6olpoBoAa c

yrreroM Bfl3Kocrr4 npoAyKTa kr reMrreparypHoro pex{I4Ma; noKa3aHo, lITo pocr

rr{ApaBJrtrqecKofo KIIA Hacoca B cr,rcTeMe He BcerAa cBI4AeTeJIbcrByer 06

ynyqrxeHpru o6ulefi eueproeSQexrnnuoerkl, qro noATBepxrAaer IleJlecoo6pa":Hocrr,

r4cuoJrb3oBaHvrfl. noKa3aTeJr.rr yAenbHbrx 3HepreTl4qecKl4x 3aTpaT B KarIecTBe

O CH O BH O rO KpLITepI4fl OIITII MI'I3 aI\VlU;

rr3yqeHo BJrrr{Hr{e Br3KocTH [epeKaql4eae\4ofi cpeAbl Ha npoI,I3BoAI4TeJIbHocTb

u 3aTparIeHHyIo MOIIIHOCTb KOJTOBpaTHbTX HaCOCOB, a TaKlKe yCTaHOBneHO H€UII4!II4e

oKcrpeMyMa uor<asarenefi gHeprerr{qecxoft eQ$erctrznHocrl4 rrpu Iz3MeHeHI{H

6 espasnrepuofi 4uu andu.IecKofi Bfl3Ko arI,I ;

rrpoBeAeHa MoAepHr{3arluq MeToAr{Kr{ fkr4paBrrvrrecKoro pacueta cIzcTeMbI

TpaHcrroprr{poBaHr4-rr rrJraBJreHbrx cbrpoB, 3aKJrloqaroulaflcfl B HayqHoM o6ocHoBaHvrvvr

BBeAeHrrr,l IIocJreAoBaTeirbHoro pac.rera peoJloll{rlecKl,lx napaMeTpoB rlpoAyKTa,

pa6o.refi Tor{Krr uacocuofi ycraHoBKI,I, oHeprerI,IqecKI,IX nor<a:arenefi u

3 K O H O MI4 II E CKI4X XP iZTCP U E B O IITI,I MI43 AII I4I4.

3na.IeHlae nolyqeHHbrx corrcKareJreM pe3yJrbraroB IzccneAoBaHlafl \nfl
[paKTrrKrr noATBep]KAaeTcfl TeM, rrTo :

paspa6oraua u BHeApeHbr B nporz3BoAcrBo cJrrrBorrHoro rrJraBJleHoro cblpa

roproeofi MapKr4 <Br,rraxo>) OOO <llnasrar)> pacvdrHar MeroAI4Ka Lr aJlroprrrM

fr{ApaBnrrqecKoro pacuera cr4cTeMbr TpaHcnopTl{poBaHrrfl rulaBJIeHbIX cblpoB,

yrrr4TbrBarorque peonorr4rrecKr,re cnoffcrea [poAyKTa, xapaKTepucrl4KH KonoBparHofo

Hacooa Lr rpySoupoBoAa, a raKxe B yve6utrfi rpoqecc OfBOy BO

<Kalznuurpa4cr<uft rocyAapcrseHurrfi TexHurrecrnfi yHranepcl4Ter) npl4 noAroroBKe

vr erruorH'euuz na6oparopHbrx pa6or rro AI4cIIITIJITIHaM <Hacocrr u HacocHble

craHrlr4r4) ra <Koivrnr,rorepHoe MoAenkrpoBaHl,Ie n upoSecclroHuulbHofi AesrerbHocrl4);

orrpeAeJreHr,r repcneKTrrBbr r,rcfloJrb3oBanr4fl. paspa6orannofi MeroAI4KI4 [rrfl
nsr6opa uapaMerpoB KonoBparHbrx HacocoB I'r rpy6oupoBoAoB nplz npoeKTl4poBaHrrl4

v 3K0lnyaTar\w cLrcTeM MexoilepaqrroHHofo TpaHcnoprl4poBaHl{f, BbIcoKoBf,3KIrx

nr4rrleBbrx cpeA B MoJrorrHofi ra 4pyr[x orpacJrtx nl4lrleBofi upouuIIrJIeHHocrI4;

co3AaHa cvcreMa npaKrl{qecKlrx peKoMeHAa\uit ro uo46opy rurra

KonoBparHoro Hacoca, Aonycrr4Mofi .racrorbl Bpalqeluufl, poropa u o[TI4MfLrIbHoro



Ar{aMerpa rpy6onpoBoAa AJrfl o6ecne.reHl4s rpe6yentofi rpoI43BoAI4TeJIbHocrI,I Lr

Mr,rHr4MzrrrbHbrx yAenbHbrx 3Hepro3aTpaT;

upeAcraBJreHbr pe3ynbrarbr ycnerxHofi anpo6ar\r4r4 pa:pa6oraHHblx uo4elefi n

€tJrfopr{TMoB, noATBepxAaroulr4e cHI4xeHI4e gHepfo3arpar kr noBbllrreHrle

eQQer<runHocrrr rpaHcfloprupoBanufl nJIaBJIeHbIX cblpoB, B ToM rrl,Icre

KoiruqecrBeHHbre orleHKr,r: cHr.rxeHHe Ar{aMerpa rpy6onpoBoAa c 50 .qo 36 vrnr npn

llpoqux paBHbrx yoJroBr4flx [pr{BoAr4T K pocTy yAeiIbHbIX sHepfo3aTPil, & rrOBbIIrr9HI4e

reMrreparypbr rrpoAyKra c 75 ao 95 oC eHrrx{aer yAeJIbHbIe DHepro3arparbl

Oq eura Ao croB epH o crl{ p e3ynbraroB rr c cJIeAo B aHII.f, B bItB I,IJI a :

Aurti gKcrrepr{MeHTaJrbHbrx pa6or vcnoJlb3oBaHo ceprn$uql4poBaHHoe

coBpeMeHHoe o6opylonaHpre (poraquouHuft BI,IcKo3I,IMerp u Ap.), a raKxe

aTaHAapTr43HpOBaHHbre MeTOApTKH OnpeAeneHI,I{ peofiorl4rlecKl,Ix [apaMeTpOB

rrI4[IeBbIX cpeA, r{To o6ecue.Il4[o BbIcoKyIo rotlHocrb rt Boclpol43BoAr{Mocrb

nonyrreHHbrx AaHHbIX;

Teopus uoc'ipoeHa Ha rr3BecrHbrx, npoBepfleMblx AaHHbIX I,I corJlacyerc-fl c

oty6nuxoBaHHbrMr,r oKonepr4MeHTaJrbHbrMr{ pe3yJlbraraMl4 rlo reMe AI4ccepraIIVr4, a

TaKXe c AaHHbrMpr, nonyrreHHbrMur paHee ApyrI4MI4 I4ccJreAoBarenflMkI B o1tacTjtt

peonofrr[ ruruleBbrx cpeA, fr4ApaBnr4K?r HeHbroroHoBcKl{x xz4xocrefi v Teopl{u

f rIAp aBnr,rqecKux Malrrrr H ;

v5efl, 6asllpyerca na o6o6rqeHvrv nepeAoBoro onblTa rr aHaJIIr3e HayrrHo-

:rexupr.recKofi zu$oplraqurz B o6racrz co3AaHl4fl Lr sKcullyarar\Lrr4 cI4 creM

rpyS o np oB o AH oro rp aH cn oprr4p oB aHr4.rr Bbr c oKoB.rI3KI4x rII4IrI eBbIX np oAyKToB ;

Irc[roJrb3oBaHbr MaTepr4anbl npone.{enurtx aBTopoM I{cclleAoBaguit Lr ux

cpaBHeHHe a AaHHbrMr{, [peAcraBJreHHbrMr4 B I43Becrnofi uayunofi ru,r'reparype I4

TexHrrrre cnofi 4oryr etttutl'"tu rrp or.r3B oAuren eft Kono Bp arHbIX H ac o c oB ;

ycTaHoBJreHo KaqecTBeHHoe vr KoILIqecTBeHHoe cooTBeTOTBI4e aBTOpCKI4X

pe3yJIbTaToB c pe3ynbTaTaMvr, npeAcTaBJIeHHbIMlI B H93aBI4CIZMbIX HayqHbIX

rrcroqHr4Kax rro reMarr,rKe peoJrorr4l,I TIJIaBJIeHrIX cblpoB v pa6oqvx xapaKTepl4crrrK

KonoBparHbIX HacocoB, rrpu gToM rlporl4Bope'rufi He BbI{BJIeHo;

ucfroJrb3oBaHbr ooBpeMeHHEre MeToAbI MaTeMaTI{qeCKOfO MOAenI{pOBAHUfl,

, arururaruqecr<ofi o6pa6omr4 AaHHbrx (nr<ruovax perpeccrlonuufi a:uurvs 14 MeroA



Har4MeHbrrrrrx KBaApaToB), a TaKXe rrHcJreHHbIe MeToAbI pacqeTa fI{ApaBJII4rrecKI4x

cI4CTeM, qTO nO3BOJII{JIO OIITI4MI43LIpOBaTb IIapaMeTpbI npoqeQoa TpaHC[OpTLIpoBaHI4{

IrJraBJreHbIX CbIpOB.

Jluqusrfi BKJTaA cor{cKarerq cocror{T B HelocpeAorBeHHoM yracrl,Il4 Ha Bcex

sTaUaX [CCneAOBareJrbCKOfO rrpoqecca: B Bbr6ope HarrpaBneHI4{, SopMyJII4poBaHI{I4

qenu v sal:a'c^, p€Bpa6orKe npofpaMMbr r4ccJreAoBaH][Lfrj B rIpoBeAeHI4Z

AHNILTTIaTIECKO|O O6SOPA NI,ITEPATYPbI; B BbIIOJIHEH]l/.]/r 3KCNEPLIMEHTAIIbHOuT, \ACTU

pa6orrr, BKrroqa.f, onpeAeneHr4e peoJroFI4qecKI,IX napaMerpoB oSpa:qa rrJIaBJIeHoro

cbrpa <Cnzno.rHrrfi>; QTAt]aCTIdqeCKOfi O6pa6Orrce AaHHbIX ]1l}r:|[,tTa]F.:1li't

KOnOBpaTHbrX HaCOCOB pa3Jrr{qHbrx [por,r3BoArarerefi; B pa3pa6oTKe MaTeMaTI4rIecKofi

MOAeJrrr, aJrfoprrTMa Lr KoMrrbroTepHor{ lpofpaMMbl pacrleTa \apaMeTpoB cI,IcTeMbI

TpaHQrropTr4poBaHr4.rr rrJraBJreHbrx cbrpoB; B o6pa6orxe IolyrIeHHbIX AaHHbIX; B

anpo6arlur{ pe3ynbraroB r4ccneAoBarrufr na xon$epeHlll4.f,x, noAroroBKe ocHoBHbIX

uy6nzr<aqufr. to Bbr[oJrHeHuofi pa6ore, rroJlyqeHkrLr rrareHTa Ha noJle3Hyro MoAeJIb Ir

cBrrAereJrbcrBa o pbrucrparlr4rz npofpaMMbl ans 3BM, a raKxe B HarrvraaHnlr reKcra

Ar{ccepTarlzu.

B xoAe 3alur,rrbr Arzcceprarluu 6sutu BbrcKa3aHbr clreAyroql4e KpI{TurrecKI4e

3aMeqaHr.rf,: HeAocrarorrHo rroJrHo o6ocHosau nrr6op oKcnepLIMeHTaJIbHbrx o6pa":uon

rrrraBneHbrx cbrpoB rr KonoBpaTHbrx HacocoB nnfl, vrx nepeKaq[BaHLlfl.; oTcyTcTByer

orIeHKa gKoHoMr4r{ecxofi eS$ercrznHocrr4 rrpeAJroxeHHbIX rraepoupuarzfi rlo

coBeprxeHcrBoBaHrrro npoqecca rpy6onpoBoAHoro rpaHcnoprrrpoBaHvrfl rtIraBIreHbIX

cbrpoB.

Corzcrarelr Jleeu.rena Oxcaua Llropenna qacrlrqHo corJlacr{Jlacb co

cAeJraHHbIMr4 3aMerraHr4flMLr, qacrr4rrHo orBerI4JIa :oa3aaaBaeMble eft s xoAe saae4alnfl,

Bonpocbr Lr npr4BeJra co6crseHHyro apryMeHTaIII4ro.

Ha saceAalLrvr 24 cesrs6pt 2026 roAa Ar4cceprarlr4ossrtfi coBer 37,2.007.03

rrplrHrn perxeHr{e npncyAr4Tb Jlenvqesofi Or<cane llropenne yqeHyro crelreHb

KaHAr4Aara rexHr4rrecKrrx HayK 3a perneHue HayqHofi. zalarru no paspa6orKe Meronr4Kvr

rr{ApaBnr4r{ecKoro pacuora crrcreM rpySoupoBoAHoro rpaHcnoprlrpoBaHI4tI

rrJraBJreHbrx cbrpoB KonoBparHbrMrr HacocaMI4, yrlplTblnaroureft peoltorl4qecKI4e

cnoficrea npoAyKTa H oKcrrJryararlrroHHbre xapaKTepvrcrkrKvr o6opylonaHprfl,.



llpra npoBeAeHI4rI rafiuoro IOJIocoBaHII.g Al4gcepTaquoHugfi coBeT B

KoJrr4lrearBe 9 qenoBeK, r,r3 H:ax g AoKTopoB HayK no HayqHofi cueqprarlbHocrl4 4'3'3'

flurqeeble cr{cTeMbl, yqacTBoBaBIUI{X B 3aceAaHI4I4' LI3 11 TIeJIOBeK' BXOATIIII4X B

cocTaB coBeTa, nporoJrocoBEulr{: ((3a)) - 9 uel., ((upoTI4B)) 0 Uen., HeAefiC'TSI',ITeJIbHbIX

6rouereHefi - 0.

llpe4ce.4arelr coBera Iro 3aIIIHTe

Ar4ccepra\uit sa coI4oKaHI4e y'reuofi

crefleHlz ]KaH V UtA HayK' HA

corzcKaHl4e yreuofi crerl Hlr AoKTopa

HayK 37 .2.007 .03,,4.t.tt., AoueHr

Y.IeHtIfi ceKperapb coBera rro

3arIII4Te Al{cceprallufi' ua corrcKaHlle

yueuoft creIreHI,I KaHAI4Aara rra1rlr.., Ha

corrcKaHl4e yleuofi cre eHI4 AoKTopa

HayK 37 .2.007 .03, 4.n.tt., AoIIeHr

24 cesrs6pt.2026 r.

Hu:r'a AuatomeeHa

Areee Oler B.fl'reclanoBl4rl
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