CBEJIEHHS O PE3YJIbTATAX ITYBJIMYHOM 3AILMTHI JIMCCEPTALIMA

Muccepraunonubiii coer: J[ 212.125.08
Couckarens: Kazennos MBan Cepreesuy

Tema AHCCEPTALMH: «HpOFHOBHpOBaHHe H YIIpaBJICHHE KaBUTALlTHOHHBIMH
XapaKTepHCTHKaMH GYCTeprIX OCeJIMaroHaJIbHbIX HACOCOB KUCJIOPOOHO-

KEPOCHHOBBIX }KP)_-[ C UCITOJIL30BAHHEM YHUCJIEHHOTO MOACIIMPOBaHHU A

Cnenunaabnoctb: 05.07.05 «TemnnoBele, 3NeKTpopaKeTHBIE JIBUTaTENIH U

IHEProyCTaHOBKH JIETATEIBHBIX arlrapaToB»
Pemienne AHCCEPTANMOHHOTO COBETA 1O pe3yJibTaTaM 3alIHTBI JHCCEPTALIHM:

Ha 3acenanuu 11 centsabps 2017 rosa auccepTallMOHHBINH COBET MPHUIIET K BHIBOAY O
TOM, 4YTO JMCCepTalMsa MpeJcTaBiseT co0oi Hay4yHO-KBaIM(UKAIMOHHYIO paborty,
KOTOpasi COOTBETCTBYET KPUTEPHM, YCTAaHOBICHHBIM [losiokeHHeM O NpUCyKaeHHH
YUYEHBIX CTelneHeH, yTBepXKIeHHbIM rnoctaHoBieHuem [lpaButensctBa Poccuiickoi
®enepanuu ot 24 ceHTssOps 2013 r. Ne 842 u npunsit pereHne npucyauth KazeHHOBY

MBany CepreeBuuy y4eHyro cTeNeHb KaHIUAaTa TEXHUUYECKHUX HAYK.

IlpucyrerBoBanu: npedcedamens ouccepmayuornozo cosema Pasuxoeuu FO.A.,
yuenwili  cekpemape  ouccepmayuonnozo  coeema  3yee  FO.B.,  unenvl

duccepmauuonnoeo coeema.

Arynenuk A.B., Jlemunos A.C., /I3t06enxo b.B., Koznos A.A., Koportees A.A.,
Kouerkos KO.M., Kpaes B.M., Kynemos H.B., Mskouun A.C., Hagupanze A.B.,
Hasapenko M.I1., Henapokomos A.B., Hukurun I1.B., Tazernuuos P.I'., Tumyies
C.®., Xapros C.A., Usanos B.K.

YyeHblii cexpeTapb AUCCEPTALlHOHHOTO 3yes IOpuit Bragumuposuy

cosera /1 212.125.08, a.1.H. npodeccop (jé’%



3AKJIIOUEHUE JIMCCEPTALIMOHHOI'O COBETA J1212.125.08 HA BA3E
®EJIEPAJIHOI'O T'OCY JIAPCTBEHHOI'O BIOJDKETHOI'O

OBPA30OBATEJILHOI'O YUPEXJIEHWS BLICIIETO OBPA3OBAHMSI

"MOCKOBCKUM ABUALIMOHHBIA UHCTUTYT (HALIMOHAJIbHBIN
MCCJIEJOBATEJIBLCKUMA YHUBEPCUTET)" MUHUCTEPCTBA
OBPA30OBAHUS U HAYKU POCCUUCKON ®EJEPALIMU 10

JINCCEPTALIMU HA COMCKAHUE YUEHOW CTEINEHW KAHJIMIATA

HAVYK

arrecTtalMoHHoe aeno Ne

peleHue auccepralionHoro coeta ot 11 centadbpa 2017r. Ne 15

O npucyxnenun Kasennosy Msany CepreeBuuy, rpaxiannny Poccuiickoi
denepaliiu, y4eHOI CTENEHN KaHAWAaTa TEXHUYECKUX HayK.

Jlucceprammst  «[IporHo3upoBanue M ynpaBieHHE  KaBUTALMOHHBIMM
XapakTepucTHKaMH  OYCTEpHBIX — OCEJHAroHajbHBIX  HACOCOB  KHCIOPOAHO-
kepocuHoBbix JKPJl ¢ ucronbzoBaHWeM YHCICHHOTO MOJCIMPOBaHHUSD) MO
crieumanbHoct  05.07.05  «TemnnoBble, 2NeKTpOpaKeTHbIE  ABMIaTeidi W
9HEproyCTaHOBKM JIeTAaTelbHBIX anmnaparoB» npuHsTa kK saummre 05 wrons 2017
roja, mporokon Ne 10 auccepraumonnsiM coserom JI 212.125.08 na Oase
MeepasibHOTO roCcy1apcTBEHHONo OI01KEeTHOTO 00pa30BaTENbHOrO YyUPEKACHHUS
BbIcIIero obpazoBanus "MOCKOBCKMI aBHALMOHHBIH HMHCTHUTYT (HALMOHAIbHbBIH
MCCleloBaTeNlbCKHI  yHMBepeuTeT)"  MuHucTepcTBa 00pa3oBaHus M HAayKH
Poccuiickoii Menepaunu, 125993, r.Mocksa, A-80, I'CII-3, Bonokonamckoe
mocce, jgom 4, npukazsl MuHoOpHayku P®d: o co3jgaHuuM auccepTaldoOHHOrO
coeta - No2249-1460 ot 02.11.2007 r., 00 M3MEHEHMH COCTaBa
nuccepraurontoro cosera - Ne 1986-540/1460 or 21.11.2008 r., o mpoieHHH
cpoKa JIeHCTBHsl JMCCEPTALlMOHHOro cosera - No 1925-601 ot 08.08.2009 r., o
COOTBETCTBMH JMccepTailioHHoro cosera «llonoxxenuio o coBeTe Mno 3amuTe

):mccepTaunﬁ Ha COMCKaHHE y‘l&‘HOFI CTEINEHHW KaHaujgaTa HayK, Ha COHCKaHHE
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yueHOH cTenenn jlokTopa Hayk» - Ne 105/uk ot 11.04.2012 r., 00 u3meHeHuu
cocraBa auccepraunoHHoro cosera Ne 508/ux or 22.08.2012 r., o0 u3mMeHeHHH
cocTaBa JuccepraunoHHoro cosera - Ne 548/uk ot 06.10.2014 r.

Couckarenr KaszennoB MBan Cepreesuu 1988 roma posxaenus, padoraer
uHkeHepoMm-riporpaMmmuctom 1 kareropuu B AO «OKbB «Kpucranm.

B 2012 romy couckarens okoHuusn DenepanbHOe rocyaapcTBEHHOE
OropKkeTHOE  00pa3oBaTe/IbHOE — YUpeXk/IeHHWe BBICLIEro  MpoecCHOHAIBLHOTO
obpaszoBanusi  «MOCKOBCKMI  aBMAllMOHHBIA ~ WHCTUTYT  (HAUMOHAJbHBIH
MCCIIeI0BaTeNIbCKUM YHUBEPCHUTET)» MO CrelranbHOCTH «PakeTHble ABUraTeiny, B
2016 romy okonumn acnupantypy PI'BOY BO «MockoBCcKHi aBHAllMOHHBIN
MHCTUTYT (HAalMOHATBHBIA HMCCNEe0BaTENbCKUI YHUBEPCHTET)» M0 IPpOrpaMMam
MOJATOTOBKH HAy4YHO-TMEJArorHyeckux KaJpoB B CHUCTEME [OCJEBY30BCKOIO
npoeccuoHanbHoro  obpaszoBaHusi 1o HaydyHol  cneunanbHoctH  05.07.05
«TernoBble, 3MEKTPOPAKETHbIE MABUraTelld W DHEProyCTAHOBKM JIETATEJIbHBIX
arnaparoBy.

Jluccepraumss  BbimojHeHa Ha Kadenpe «PakerHble ABUraTtenn» B
denepaibHOM TOCYJIAPCTBEHHOM OIOJUKETHOM 00pa30oBaTeIbHOM  YUPEeKAEHHH
BbicLIero obpa3oBaHus «MOCKOBCKHH aBHALMOHHBIH MHCTUTYT (HALMOHAJILHBIN
MecenoBaTe/IbCKMi yHUBepCHTET)» MuHUcTepeTBa oOpa3zoBanus U Hayku PO.

HayuHnplii pyKoBOAWTENIb — JAOKTOp TexHW4eckux Hayk Tumyiues Cepreii
Oeoposuy, @enepanbHoe rocyaapcrBeHHoe OopkeTHoe 0Opa3zoBaTellbHOE
yupexxJieHHe Bbicllero oOpa3oBaHus «MOCKOBCKMH aBHALIMOHHBIM HHCTHTYT
(HaLMOHAIILHBIM  WCClIe/IOBAaTEILCKHH  YHUBepcuTeT)», Kadeapa «PakerHbie
JIBUTATENIN», 3aBeYIOIMH Kadeapoi.

Oc¢duumanbHbie ONMOHEHTHI :

I. IlerpoB Bnagumup MBaHOBHY, NOKTOP TeXHMYECKHX HaykK, mpodeccop,
¢enepaibHOe rocyapcTBeHHOE YHUTapHoe npeanpustue «lLlenTpanbHelii Hay4HO-
MCCIIEIOBATENLCKUI MHCTHTYT MAalIMHOCTPOEHHS», OTAEN HAyYHO-TEXHHYECKOro
COIMPOBOKAEHHUS HA3EMHON IKCTIEPUMEHTANIBHON 0TPabOTKH M JIETHBIX MCIIBITAHHH

JIBUTaTEJIbHBIX YCTAHOBOK, IIaBHbIA HAyUHbIH COTPYHUK,



2. AHKYJMHOB AHATONMH AJIeKCaHAPOBUY — KaHJHJAT TEXHUYECKUX HayK,
denepanbHOe rocy/apcTBeHHOe Olo/UKeTHOe  00pa3oBaTelibHOe  yUpekK/IeHHEe
Bbiciiero  obpasoBaHus ~ «MOCKOBCKMH  rocylapCTBEHHBIH — TEXHMYECKHH
yauBepcuter umenu  H.D.baymana  (HauMOHANBHBIH  MCCIIEI0BATENCKHM
YHUBEPCHTET)», kadenpa «I'mpaBiiyueckue MallHbl H
I'MIPONTHEBMOABTOMATHKA», JIOLEHT

JIAJIK TI0JIOKUTEJIbHBIe OT3bIBbI HA JIMCCEPTALIMIO.

Benymas opranuzauus  ¢enepanbHoe  rocyJapCTBEHHOE — YHHTapHOe
npeanpustie «HayuHo npousBojcTBeHHOEe 00bearHenne «TexHomarny ropoa
MocKBa B CBOEM TOJIOKUTEIBHOM 3aKIIOueHHH, rojnucaiibiM bemexosbim B.I7.,
JIOKTOPOM TeXHMYECKMX HayK, JOLEHTOM, TIJIAaBHBIM HAy4YHBIM COTPYTHUKOM,
Veoseim [.JL., kaHauaToM TEXHMYECKHMX HAyK, AOLIEHTOM, BEIYILIHM Hay4HbIM
COTPYIHMKOM W yTBepkaeHHoOM bapaeBbiM A. B. 3amecTuTesieM reHepanbHOTO
nupekropa OI'VYIT «HITO «Texnomamy» 1o HayyHoW padoTte, ykasalia 4To
auccepraius orBedaeT BceM TpeGoBaHusM [lonoxkeHus: 0 NpUCYKICHHH YUEHBIX
crerneHed, NpeabsBIsSeMbIM K KaHAWAATCKUM aucceprauusm, a Kasennos M.C.
3aCJy)KUBAeT TMPUCYIXKIAEHUS eMy YYEeHOH CTeleHW KaHauaata TeXHHYECKHX Hayk
no cneuuanbioctn 05.07.05 — «TennoBble, 3JeKTpPOpPaKeTHbIE JIBUIaTesid M
IHEProyCTAHOBKH JIETATENIbHBIX arnnapaToBy.

Couckarenb uMeeT 3 onyOJMKOBaHHbIE paboThl, BCE MO TEME JIMCCEPTALIMK
W B pelLieH3MPyeMbIX HAYUHbBIX M3aHHsX, 001MM 00bemMoM 3,43 .., Bce paboThl
ony0OJIMKOBaHb! B COABTOPCTBE.

OcnoBHbIM aBTOpckuM BkianoMm Kazennosa M.C. B omybiukoBaHHBIX
paboTax sIBJIS€TCsS MPOBEJEHME pACcYETHBIX MCCIENOBAHWN M aHaAJIW3 pe3y/IbTaToB
YUCJIEHHOT0  MOJIEJIMPOBAHMSI  KaBUTAUMOHHBIX  XapaKTEPUCTHK, OIMHCAHUE
METOJMKH YMCIIEHHOTO MOJEJIMPOBAHMS, AHAIIU3 [0JIEH TEYEeHHs U Pa3JIMYHbIX
rPaHUYHBIX YCIOBHH.

B aMccepraumMM  OTCYTCTBYIOT — HEJOCTOBEpHbIE  CBeJleHHs 00
onyOJIMKOBAHHBIX COMCKATENIEM YUEHOH cTeneHu paborax.

Haubosnee 3Hauumbie paboThbi:



| Kazentnos W.C.. Kanmamun HO.M., Iloneraes H.IL, Yepubimesa N.A.
MojieJIMpoBaHKe CPbIBHOH KaBUTALMOHHON KpHBOii B OyCTepHOM TypOOHACOCHOM
arperare JKPJ// Tpyast HIIO Dnepromair uM. akajemMuka B.I1. ['nymwko. 2014.
Ne 31.C. 110-131.

2 Kazennos W.C., Kananun 1O.W., Iloneraes H.I1., YepnbimeBa M.A.
MojenupoBaHue  CpbIBHOM KABUTALMOHHON  XapaKTEepUCTUKH  OycTepHOro
TypGOHACOCHOTO arperata W CpPaBHEHHE OKCMEPHMCHTANLHBIX K YUCJIEHHBIX
pesynbratos// BectHuk Camapckoro  rocyAapcTBeHHOTO A’POKOCMHIECKOTO
ynusepcurera. 2014, Ne5(47). C. 188-198.

Ha aucceprauuio 1 apropedepar nocTynuin OT3bIBbL:

Or3bIB  Ha JIACCEPTANMIO BeJylled OpraHu3aluH, denepanbHOTO

rOCY/IApCTBEHHOTO  YHHTApHOTO  MPENpPHATHS «HayuHo NpPOM3BOICTBEHHOE
obbenunenue « Texnomaiiy». B kadecTse 3aMe4yaHui oTMeYaeTcs:

|. Tlons pacrpeieneHus KaBHTalLMH pPacCMOTPEHbl B CTallMOHAPHOM
MOCTAHOBKE.

2. B pabore He MpoBe/EHO MOJEINPOBAHME HA HATYPHbIX KOMIIOHEHTax M
He yuTeHa TepMOJIMHaMUYecKas rornpaska.

OT13bIB HA JAHCCEPTALIHIO OCbHU,HELﬂbHOFO OIIMOHEHTAa JOKTOpa TEXHUYCCKHUX

HayK, npodeccopa, TIABHOTO HAYy4HOro COTPYAHHKA [TlerpoBa Bnaaumupa
MBaHOBHMUA COAEPIKUT CllelytOllHe 3aMeUaHHst:

1. BbiBoa O MajaoM BJIHSHUM TOJILIMHBI JIOMIATKK KOJIeCa Ha nepudepun Ha
KABUTALMOHHbIE KAYECTBAa HAcoca 1Mo BTOPOMY KPUTHYECKOMY PekHUMY ABJIACTCA
OLIMGOYHBIM M HE COOTBETCTBYET TEOPHH M DKCIEPUMEHTY W CBSi3aH C TEM, {TO
cOMCKaTeNb NpH OlEHKe KaBMTALUMOHHBIX Ka4yeCTB HE y4HTHIBAJ CKOPOCTHOM
Hanop MnoToKa.

2. Tlpy BepuuKalMK KOMNBIOTEPHOH MOJEIH COHCKATElbL HE oOpaTui
BHUMAHHUE U He 12T 00OBSICHEHNsS] OCOOEHHOCTSM:

- Ha KPYTOH NpH MOJIEJIMPOBAHUM XapaKTep CPBIBHOI BETBH KaBHTALMOHHOH
XapaKTePUCTHKW, C  MPakTUYeCKMM  COBMAJACHHEM  BTOPOTO U TPeThero

KPUTHYECKOTIO pexHuMa,



- OTCYTCTBHME TMPOMEKYTOUHBIX TOUEK HAa CPBIBHOM BETBH KaBUTALMOHHOM
XapaKTePUCTHKH MEXK/y BTOPbIM U TPETHUM KPUTHYECKHM PEKMUMAaMH.

C TOYKM 3peHMs pelleH3eHTa YKa3aHHas OCODEHHOCTh MOXKeT ObITh
HeJI0CTaTKOM BbIOPAHHOIO MPOrPaMMHOI0 KOMIIEKCA.

3. BbiBog 0 pacnpocTpaHeHWH KaBUTHUPYIOILIErO IMOTOKA W3  LIeJIH
oce/IMaroHajibHOro paboyero Kosieca BO BXOAHOH TpyOONpOBOA HE COOTBETCTBYET
onyOJIMKOBaHHBIM ~ OTEYECTBEHHbIM HcTOYHMKaM (naHHbiM LlansneBa KUK,
Kapenuna B.S1., bornanosckoro B.W., Ilanupo A.C., Ilerposa B.U., Pxkebaepoii
HK. wu Pxebaesa D.E. W 1ap.) no UeHTPOOEKHbIM, ILIHEKOBBIM H
ITHEKOLIEHTPOOEKHBIM HAcOcaM, COrJIACHO KOTOPBIM LIEJIEBOH [OTOK 3aMbIKAeTCs
BHYTpH kojeca n o0bémubIA KITJ| npunumaercs pasubiM 1. K coxanenuto, ananms
3THX pabOT B AMCCEPTALIMK OTCYTCTBYET.

4. B puccepTalMy OTCYTCTBYIOT CBEJICHHUS O MPAKTHYECKOM MCII0Jb30BaHHH
MoJIydeHHBIX pe3ysibTaroB. [lo MHEHMIO peleH3eHTa, MOXKHO MPEeANOJ0KHTh, YTO
MPakTHYECKOe MCII0JIb30BaHUE MMEeTCs, IO0CKOJbKY 3 CTaTbH BbIMOJTHEHBI
coBmecTHO co crnenranuctaMmy HITO Dnepromami W nocBslleHbl aHAIM3Y
JIOCTOBEPHOCTH MCIIOJIb30BAHHUS METOA0B KOMIBIOTEPHOIO MOJEIHPOBAHUS U1
OLIEHKH KaBHUTAlIMOHHBIX KauecTB OyCTepHbIX OCEAHAroHaJbHbIX HACOCOB
nsurarens PJ] 191 pazpaborku HITO Duepromar.

5. B jauccepraumn u aBTOpedepare MMEIOTCS HETOYHOCTH M ONMCKH,
HanpuMmep:

- Ha ¢Tp. 4 aHa HenpaBuibHas GOPMYJIUPOBKA OTIHYKSA OCEAHArOHAIBHOIO
KoJieca OT IIHEKa; COrJIacHO JaHHbIM TabnMupl | paccMaTpuBaeMblid COMCKaTelleM
BCACBIBAOIIMIT y4aCTOK KoJsieca crpo(UIMPOBaH 10 IIIHEKOBOMY 3aKOHY;

- B IOJNMCH K PUCYHKY | HenpaBUIIbHO JaHa cchliika Ha paboty [1];

- Ha cTp. 87 HEKOPPeKTHO HAMMCAHO, YTO LUHEK CIYKUT Ui «CO3/aHus
3aKpPYTKH Ha BXOJI€ B LIECHTPOOEIKHOE KOJIECO»,

- Ha cTp. 23 aBTopedepara B 1. 4 cjie/1aHa ONUCKA 10 BIIUSHUIO PaIHAILHOIO
3a30pa Mexay pabouyuM kosecoM W kopriycom Ha I-biii u IlI-ui KpHTHYECKHMH

pPeXHM Hacoca 1 Ap.



O13biB Ha AHCCEPTALHIO O(i)l/IIJ,Ha.HbHOI"O OIINMOHEHTA KaHaujgaTta

TeXHHYECKHX HayK, JoleHTa AHKY/IHMHOBa AHaToius AJleKcaHaposuya. B or3bise
OTMEYEHBI CIIe/IYIOIIME 3aMeYaHus:

|. Ilpu onucaHuW KapTHH KaBUTAalMM Ha pucyHkax 4.2.6-4.2.8, 4.2.11 B
MEJKJIONATOYHbIX KaHajgaX He [oKa3aHbl BEKTOpa CKOPOCTEH, 4YTO 3aTpy/IHseT
BOCIIPUSITHE ONMCAHUS KAPTUH KaBUTALIMH.

2. Wzydyenue BJMSHHUS MEPEMEHHOrO PaJHAIILHOTO 3a30pa MPOBOIMIIOCH
TOJNBKO MPH OHON BeaMuMHe 3a3opa. He paccMaTpuBaloTCsi H3BECTHBIE CHIOCOOBI
[OBBILLIEHUs] HAropa MpeABKIIOYEHHONW CTYNEHH NPH YBEIHYCHHH pPaJAHanbHOIO
3a30pa, HarlpuMep OCeBHXPEBOH CTYIIEHH.

3. B paGore Bcrpeuaiorcsi OnMckH M onedyatku. Hanpumep, B BbIBOJAX
CKa3aHO, 4YTO TEPBbIH KPUTHUYECKUI KAaBUTALMOHHBIA pPEXUM HacTynaer I1pH
MEHbIIMX BXOJHbIX JIABJIEHHUAX, @ TPeTUH npu OONbIIMX, TOr/la KaK B OCHOBHOM
TeKcTe HanucaHo HaobopoT, uro sBisercs BepHbiM. Ho B nenom pabora
odopmiieHa 10CTaTOYHO XOPOLLIO.

Ot3biB __Ha __ aBropedepar  auccepraumn  [IAO  Typaesckoe

MAallHHOCTPOUTENIbHOE KOHCTPYKTOpeKoe Gtopo «Coro3», noanucanubii [lerpenko
Bnangucnasom MuxaiiaoBuueMm, K.T.H., BeIYLIMM Hay4HbIM COTPYJAHHWKOM
3KCIIEPUMEHTABHO-HCCIIEI0BATEILCKOTO OT/eNa U yTBepiKAeHHbIH 11lyibruHbM
Anexcanapom ®enoposuuem, reHepanbibiM aupektopoM [TAO TMKB «Coto3»,
COZIEPXKHUT 3aMEYaHUsL:

1. He ykazano, ciefyeT JId BHOCHTb KOPPEKTHBBI B METOJMKY, YUHTbIBas
crnenuduyeckne GU3NKO-XMMUYECKHE CBOMCTBA KOMTIOHEHTOB TOTIMBA.

2. CrnopHbIM sIBIsieTCS YTBEpXKAEHWE, YTO JJIs IIHEKOBbIX HACOCOB, B
ornuune or BTHA, BenuuuHa Hamopa [IHEKOBBIX KOJEC He WMeeT O0JbLIOro
3HAUEHHUs, T.K. B OOJBIIMHCTBE CIy4aeB OHW HEOOXOAMMBI [l CO3/IaHusl 3aKPYTKH
Ha BXOJI€ B LieHTpoOexHoe koneco (cTp. 19).

3. Ha puc. 13 B 4épHO-0€10M MCIOJIHEHHUH HE BO3MOXKHO MPOCIEIUTh K

KaKHM BeJIHYHMHaM 3a30pa OTHOCATCHA HAHECEHHbIEC TOUYKH.



O13biB Ha aBTopedepar aucceprauuu AxionepHoe obuecrtso «HIIO

Ouepromami uM. B.I1. Tiymko», noamucannbiii MaprupocoBeiv  JlaBuiom
CypeHoBHYeM, /I.T.H., 3aMECTHTE]IeM HayajbHUKA HAY4YHO-WUCCIIEI0BATENILCKOTO
tenrpa u YepupieBoit MpuHol AjekceeBHOH, HAYallbLHUKOM CEKTOpa arperaroB
nopaun W yreepxkaeHHbld JleBoukuubiM [letpom CepreeBuveM, K.T.H., TIEPBbIM
3aMecTUTeNeM reHepajibHoro aupektopa-InaBHoro koncrpykropa AO «HITO
DHepromaii», COAepKUT 3aMedaHus:

I. He paccmoTpeHo BiIMSIHME Yyrla CTPEJOBHIHOCTH  JIONACTH B
OCe/IMaroHajJbHBIX HAcOCax.

2. B pacuerax He y4yHMTBIBAaeTCs BIMSHHE BXOJAHOTO (MIILTPA M BXOJHBIX
MUJIOHOB.

O13biB_Ha aBropedepar jaucceprannn (DejepanbHoe rocyaapcTBEHHOE

YHUTapHOE npearnpusiTHe «HayuHo-uccnenoBaTenbCKuii MHCTHTYT
MalllMHOCTpOeH s, Toanucannblii Canuyem Bacunmem JleonujaoBuueM, K.T.H.,
BEIYUIMM HAy4YHbIM COTPYJHMKOM HAy4HO  HWCCIIe/IOBATEIILCKOrO  OTaena
nepcnektuBHbIX pazpadorox PI'YIT «HUMMain» u yrBepkaeHHbIH bynnaiiesbiM
Cepreem AunekceeBudeM, 3amectuTenem jaupektopa no HWUP - I'naBHbIM
koHctpyktopom ®OI'VII «HHMMMaiy, conepxuT 3ameyaHus:

1. B aBTopedepare orcyTcTByeT 000CHOBaHME BbIOOpa AManazoHa 3HaueHHH
15<y"<50.

O13biB Ha aBTopedepaT aAuccepranuu [aneeBa Ailienro [‘aabieBuua,

A.T.H., npodeccopa, riaBHOro Hay4dHoro corpyaHuka u Opsosa Braanmupa
ApKanbeBHYa, K.T.H., CTAapIIero Hay4yHoOro cOTpyAHMKa (e/lepaibHOro KazeHHOro
NpeanpUsITHS «HayuHo-ucnbITaTenbHbIN LeHTP paKeTHO-KOCMHUYECKOH
POMBILILIEHHOCTHY, HE COAEPIKHT 3aMeYaHHH.

O13biB_Ha aBTopedepar auccepraunn MaproieHko Cepres Msanosuua,

A.(b-M.H., Hay4yHOrO COTpYJHHKA LEHTPAIbHOIO HHCTUTYTa aBMALMOHHOIO
motopocTpoeHus uM. [1.M. bapanoBa, cOnepKUT 3aMeUaHus:
18 B aBropedepare He npuBeJe€Ha  MaTeMaTHYecKas — MOJENb

MCCIIElyEMOTO TIpoLiecca U He 00CYKAalTcs rpaHndHble yCioBus. B yacTHOCTH, B
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peajbHBIX KOHCTPYKLMSX Ha paboTy HACOCOB MOMKET OKa3blBaTh BIIUSHHE
MPeAbICTOPUS TeUeHMsl, T.e. BO3MOKHAs HEPABHOMEPHOCTH CKOPOCTH TOMJIMBA Ha
BXOJl€ B HACOC, BbI3BaHHAs KOHCTPYKTHMBHBIMH OCOOEHHOCTAMH MOJBOAAILIMX
maructpaseii. B paGorte He wHcclieoBaHO BIIMSHUE TPAHWYHBIX YCIOBMH Ha
KaBUTALIMOHHbIE XapaKTePUCTHKH.

2. B aBTopedepare aBTop HMCIo/b3yeT psil TEPMUHOB 0€3 Hajuiexallero
MX  ONpeJesIeHusl, Hampumep, «MeTOJAMKa YHCIEHHOro MOJETMPOBaHUSY,
«ceTo4Hass Mojesb» W Ap. DBcerpeudaroTess CTHAMCTHYECKHM HE  MPaBHIIBHO
noctpoerusie (Gpaswbi THNA «llorpanuunelii crioit ctpouncs us ycnopus 15<y+<50»
(c. 9), xors peub MAET O MOCTPOCHWH HEPABHOMEPHOM CETKH JUIsl pa3pelieHus
BHYTPEeHHEH CTPYKTYpPbl NOTPAHHYHOTO CIIO4.

3. Ha c¢. 10 npuBeaeHO cpaBHEHHE Pe3yJbTATOB PACUETOB, MOTYYEHHBIX
Ha pa3IMYHbIX BbIYUCIAUTENbHBIX ceTkaX. CpaBHeHHe BeIETCsS [0 BeJIMYMHE
MOrPEeIIHOCTH KaBUTALIMOHHBIX XapaKTepUCTHK, KOTOpas HUIJE He orpejelieHa.
Kpome Toro B aBropegepare OTCYTCTBYET aHAM3 MOrpelHocTeil (pusnueckoro
IKCIEPUMEHTA.

4. He BrosHe MoHATHO 4TO nojpaszymeBaercs noja ¢paszoit «Mzonons
pacripe/ie/ieH|sl KaBepHbI» Ha pHC. 5.

Or13biB_HA aBTOpedepaT AHCCePTALHH HoBukoBa AH,E[peH EBrenbeBuua,

K.T.H., 3aMecTuTessi HadanbHuka LIKBM u Pema I'puropus ®punpuxosuya, K.T.H.,
MePBOrO 3aMECTUTEJIs HauyalbHUKA OT/eNeH!s aKliMoHepHoro obuecTsa «BoenHo-
npombliiieHHas  kopriopauus  «HayuHo-npousBojacTBeHHOE — 00beAMHEHHE

MﬂHJHHOCTpOGHP[H)), COHACPKHT 3aMeYvaHHsL:

1. He noctaroyHO 4eTKO M3JI0KeHa CYIHOCTh NpeaaaraeMoi MeTOHKH

MOJZICTTHPOBAHHA KaBUTAIIHOHHBIX [TPOLECCOB H aJITOPHUTMBbI €€ TIPUMEHEHHUH.

2. He mnpencraBneHa maTemaTHyeckas IOCTAaHOBKAa pelIaeMOMN 3ajayu
MO/JICJTHPOBAHHSI.
3 Ha rpadmukax BBe/ieHbl 0003HAaY€HUsA, KOTOPbIE OTCYTCTBYIOT B TEKCTE

asropedepara (pucynku 6-8, 13, 14), ToueuHblii BapuaHT TIpadUKOB,



MpecTaBieHHblii Ha pUcyHKax 6, 8, 13, BbIOpaH He COBCEM YJa4yHO, MOCKOJbKY
JIaHHbBIE 3aBUCHUMOCTH TEPSIOT HH(GOPMATHBHOCTH NPH OTOOPAKEHHUH B IPpaiaLiusiX
ceporo LBera.

Ot3biB_Ha _asropedepar auccepraumn KapkoBckoro AjexcaHapa

ApkajaueBuya, JI.T.H., Mpodeccopa kadeapbl «TypOuHbl, TUAPOMAIIMHBI M
aBHALIMOHHBIE JIBUraTenau» ¢eepalibHOro rocylapcTBEHHOr0  aBTOHOMHOIO
06pazoBaTenbHOro yupekaeHus Boiciero obpaszopanus «Caukr-llerepOyprekuii

nonuTexHuueckuii ynusepcurter Iletpa Beankoro», CoAepKUT 3aMevanus:

/[N PacueTsbl POBOIUIKCH JUIsl BObI MK Ul paboyei JKUAKOCTH?

2 B uyem riaBHOe OTJIMYME METOAMKM aBTOpa OT METOMAMK,
MPUMEHSABILMXCS [Ulsl pacyeTa IIHEKOIEHTPOOSKHBIX CTYTIEHEH?

3. [IpoBepsiioch JIM pacyeTHOe BIMSHUE LIEPOXOBATOCTH HA KAKUX-THOO
MMEIOLMXCSl YKCTIEPUMEHTANIbHbBIX JaHHbIX?

Ot3biB Ha aBTopedepar aucceprauun /lembsnenko KOpus Bacunbesnua,

JI.T.H., TIaBHOTO CrielMalkcTa rno arperaram nojauu romnusa JKP/1 akunoHepHoro

obmectsa «KoHcTpykTopekoe 010p0 XMMaBTOMATHKH, COAEPIKUT 3aMeyaHHs:

1. B aBropedepare He YKa3zaHO IOJY4YEHHE OKCIEPHUMEHTAIbHBIX
KABUTALIMOHHBIX XApaKTePUCTHK HACOCOB Ha T'HAPABIMYECKOM CTEHAE IIpH
MOCTOSIHHON YacToTe BpallleHus potopa Hacoca, WK B coctase BTHA (¢ y3nom
TypOHHBI), IJi¢ B peKUMe KaBUTALlMK 4acTOTa BPALIEHHs POTOpa IMOBBILIAETCA 10
OTHOILEHHIO K OEeCKaBUTALLMOHHOMY PEXHMY.

2. Hapsimy ¢  [pOrHO3MpOBaHWEM  TPH  KAaBUTALMM  CHWKEHMUS
NPUBEIEHHOTO HAMopa Hacoca BaXXHO [0JIyYWTb CHHXEHHE DKOHOMHYHOCTH
Hacoca, /I YMCJAEHHOTO MOJETHPOBaHHs MOBEEeHHs NapaMeTpoB Hacoca (B TOM
yucje M3MEHEHMs uacToThl BpalleHus poropa) B cocraBe bTHA u3 yciosus
fasanca MOMEHTOB CHITbl HACOCA M TYPOWHBI C YYETOM MHEPLIMOHHOCTH poTopa (M3
YCIIOBUS JMHAMUKH TTOBBIIIEHHS YaCTOThI BPALIEHHS ).

Or3biB Ha aBTopedepar auccepraunu [lerpynnna Cepres BanepbeBuua,

K.T.H., HauanbHuka cexktopa ['HLL ®I'VIT «llentp Kenabiia» rocyaapcTBeHHOro
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HayuyHoro ueHtpa Poccuiickoii ®Pexpepaunn — ¢eneparbHOro YHHTaApHOIO
npeanpusitis «Mccenenoarensekuii nentp umenn M.B. Kenabima», coaepxur

3aMEYvYaHHA:

8 PacueTbl, Kak Jis WIHEKa, TaKk W JUIS CIpAMIISAIOLIEro amnnapara
BBITOJIHEHBI TOJILKO JIJI OJIHOTO MEKJIONAaTOYHOIO KaHalla, YTO He B [OJIHOH Mepe
OTpakaeT pexuM paboTbl MPOTOYHON YacTH.

2. HeT npsiMoro skcrepuMeHTallbHOro NOATBEPKACHHUS pe3yabTaToOB JUls
0CE/IMaroHallbHbIX HACOCOB.

3. B aBropedepare He npeacrtaBieHO 000OLIEHHS  PeE3yJbTATOB
YWCJEHHBIX HKCMEPUMEHTOB HA OCHOBAHMM ODILENPUHATOrO KPHTEPHS —
K03 pHIIMeHTa KABUTALIMOHHOM OBICTPOXOHOCTH.

Beibop oduimanbHbIX ONMOHEHTOB 0OOCHOBBIBAECTCA UX KOMIIETEHTHOCTHIO

B OTpacjii HayKH, K KOTOpOil OTHOCHTCS JMccepTallMoHHas pabora KasenHosa
M.C., uro moaTBepKAaeTcs MX Hay4YHbIMHM INyOnMKalMsIMH B JaHHOH 00JacTH.
[Tpoeccop Ilerpor B.M. sBasiercs oaHMM M3 BEAYLIMX YUYEHBIX B 00jacTH
HACOCOCTPOECHMSI W OJIHUM U3  OCHOBOIIOJIO)KHMKOB TEOPHM M  pacyeTa
iHekoueHTpobexkupix HacocoB JKPJ/I. Illupoko wu3BecTHel ero padoThl 110
M3Y4YeHHIO KaBUTALIMH B BbICOKOOOOPOTHBIX Hacocax JKP /1.
Jlouent AHKyauMHOB A.A. XOpOLIO HM3BeCTeH CBOMMHM padoTamu B 00JjacTH
MOBBIILIEHHS KABHTALLMOHHBIX KA4YeCTB LIHEKOBBIX M LIHEKOLEHTPOOEKHbIX
HACOCOB, MM pa3paboTaHa MeTOAMKa MPOEKTHPOBAHUS OCE-BUXPEBOH CTYIEHH,
CYLIECTBEHHO TMOBBIILIAIONICH KaBUTALMOHHOE KavyeCcTBO Hacoca [0 BTOPOMY
KPUTHUYECKOMY PEKHMY.

Benymas opranusaumsi - (¢eaepajbHOE TOCyAapCTBEHHOE YHHUTapHOe
npeanpustie «HayuHo npousBojcTBeHHOe 00bennHeHne « Texnomain» - BbIOpaHa
B COOTBETCTBHH C €€ KJIIOYEBbIM MOJIOKEHHEM B OTPACIIU M0 pa3paboTKe paKeTHO-
KOCMHUYECKOH  TeXHHMKH, O00ecrneyMBarOllMM  BO3MOXHOCTH  OIpeJesIeHus
JIOCTOBEPHOCTH MOJIYYEHHbIX Pe3ybTaTOB U HAYYHOM M MPAKTHYECKOH LEHHOCTH

JUCCepTaLIMH.
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JIMccepTauHOHHBIN COBET 0TMEYaeT, 4TO HA OCHOBAHHH BbINOJTHEHHBIX
COHMCKATEJIeM HUCC/IeJOBAHMM:

paspabGoTaHa METOJMKA YHMCIEHHOIO MOJEIUPOBAHMS KaBUTalLlMOHHBIX
XapaKTEPUCTHK  OYyCTEpHBIX  OCEJMaroHalbHLIX  HACOCOB  KHCJIOPOJIHO-
kepocuHOBbIX XKPJI, Mo3BONMBILAS H3YUUTh BIMAHME PA3IMYHBIX FEOMETPHUECKHX
napaMeTpoB Ha KaBHTALMOHHBIE XapaKTEPUCTHKHM W OIMKCATh KAapTHHY TEYEHHs
BHYTPH MEKJIOTIATOYHOTO KaHalla OCeMaroHaJbHOro Kojieca ¢ y4eToM KaBUTalKH
TPU Pa3IMUHbIX BXO/HBIX JAABIEHUAX Ha pexxumMe 6e3 00paTHBIX TOKOB;

NpeaNoKeHbl KOHCTPYKTHBHBIE M3MEHEHHMSI KOHCTPYKLHH, MO3BOJISIOLINE
YIYYIIUThL ~ KABUTALMOHHBIC —XapaKTEPUCTHKH 0e3  3aMEeTHOro  yXy.uleHHs
IHEPreTHYeCKUX XapaKTEPHCTUK HACOCa;

noKazaHo, uto  (GopMyJibl,  MONy4YeHHbIE  JUls  IIHCKOBBIX M
LIHEKOLIEHTPOOEIKHBIX HACOCOB, [UISi OLEHKH BJIMSHHUS KOJMYECTBA JIONMATOK H
TONIMHBI BXOJHOM KPOMKH Ha KOY(QUIHMEHT KaBUTALMK MOXHO HCTONb30BaTh
MpH pacyeTax oceuaroHajlbHbIX HACOCOB;

Teoperuueckasi 3HAYHMOCTb HCC/IEI0BAHUSA 000CHOBAHA TeM, MTO:

0KA3aHA BO3MOKHOCTb ~ TPHMEHEHHs METOJMKH YUCIIEHHOTO
MOJIE/TAPOBAHMS KaBUTALIMOHHBIX XapaKTEPUCTHK B MOJIENISX OCEAHAroHajlbHbIX
KOJIEC ¢ MaJIBIMHU YTTIaMH aTaku Ha BXOJE;

NPHMEHHTEILHO K mnpodjeMaTHKe [HCCePTAUHH  Pe3yJbTATHBHO
MCIO0JIb30BAH METO/1 KOHEUHbIX IJIEMEHTOB BbIYUCIIUTEIIbHOM
FHAPOra30AMHAMHUKH C YYETOM KaBHUTALIMH;

PACKPBITHI TPHYKMHBI, OrPAaHWYMBAIOLINE MPUMEHEHHE CYILIECTBYIOLIHX
METOJIOB pacueTa KaBUTALIMOHHBIX XapaKTePHCTHK OCEJIHaroHalibHbIX HACOCOB CO
CJIOKHOM TPOCTPAHCTBEHHOI reoMeTprei pOTOYHOrO KaHana,

H3y4eHa CTPYKTYpa KaBHTALMOHHOTO TeUYeHUs Ha pekxuMe rojadu Oes
0OpaTHBIX TOKOB B OCE/IMATOHAILHOM KOJIece JUIsl pa3IMuHbIX BXOHBIX AaBICHHH;

3navenue NMOJNYYEHHBIX COHCKATE/JEM pe3y/ibTaTOB HCCJe0BaAHHS I

NMPAKTHKH NMOATBEPKIAAETCH TEM, ITO:
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paspaGorana MeTOIMKA YMCIEHHOrO MOJIETHPOBAHUS KAaBUTALIMOHHBIX
XapakTepUCTHK ~ KOTOpask  [O3BOJISET  CIIPOrHO3MPOBaTh  KABUTALMOHHYIO
xapaktepuctuky bTHA co cioxkHON npocTpaHCTBEHHON reOMeTpUel NPOTOYHOH
YacTHM MEXKJIONMACTHOrO KaHaja Ha 3Tarne MpoeKTHPOBaHHs, YCKOPHTH OTpaboTKy
KOHCTPYKIIMH W CHU3UTb KOJIMYECTBO (U3NYECKUX OKCIIEPHMEHTOB, TaKHM
00pa3oM MOBBICUB KAYECTBO MPOEKTHPOBAHUS M CHHU3HWB YKOHOMHYECKHE 3aTPATh
Ha cO3aHMe Hacoca.

NpeAcTABAeHbl PE3yJIbTaThl YMUCIEHHOTO MOJEIUPOBAaHHS KaBUTALIHOHHBIX
xapaktepuctik BTHA JKPJl npu pasznuuHbiX BapuaHTax pajuHaibHOrO 3a30pa,
TOJILMHAX BXOJIHBIX KPOMOK IO BBICOTE JIONACTH, YHCIIE JIONATOK, BETHMYHHAX
LLIEPOXOBATOCTH W THMAX CETOYHBIX MOJIENIEH.

npeacraBjieH aHali3 MW OnucaHue 1polecca pa3sBUTHA KaBUTALMHU B
oceHaroHajlbHOM KOJIECE.

npe/JiosKeHa opadoTka OceIMaroHaJbLHOIO Hacoca 3a CYeT TMPUMEHEHHs B
KOHCTPYKLMH TI€PEMEHHOI0 PajMalbHOTO 3a30pa W OCTPOH BXOJHOH KPOMKH
Kosieca, YTO MO3BOJISET YIYYIINTh KaBUTAlMOHHbIE XapakTepucTuku Ha 14% no
BTOPOMY KPHTHUYECKOMY KaBUTALLHOHHOMY PEXKHMY.

OueHKa 10CTOBEPHOCTH Pe3y.JIbTATOB HCC/1EI0BAHHH BbISIBHJIA:

HCIO0JIb30BAHbI  JaHHBbIE  JKCIEPUMEHTAIbHBIX  paboT,  MONy4YE€HHbIX
JAPYTMMM  MCCIEIOBATENsIMH Ha CEPTH(PHMLMPOBAHHBIX MOJEIbHbIX M OTHEBBIX
crenaax AO «HITO Duepromani;

YHMCJIEHHOE MOJIeJIMPOBaHUE pealv30BaHO Ha 0Oasze NpHUMEHEHMs TMakKera
nporpammuoro obecneuenuss ANSYS CFX, kortopeiii cepruduuupoBaH s
pacyeToB HACOCOB W TMpOBEpeH Ha ONyOJMKOBaHHBIX HKCIIEPHMEHTANIbHbIX
JIAaHHBIX;

YCTAHOBJIEHO KAuyeCTBEHHOE COBMAJEHHE KapTHHBI TEYCHHS BHYTPH
MEKJIONaTOYHOro KaHaya ¢ pe3yJibTaTaMU U JJaHHBIMH JIPYyTHX aBTOPOB.
JInunbiii BKJIAJ CONCKATEIS COCTOUT B:

- pa3paboTKe METOJMKH YHCIIEHHOTO MOJICIMPOBAHHS KaBUTALIHOHHBIX
xapakteprctuk BTHA PJ1 co cno)HOH npocTpaHCTBEHHON reOMeTpHen KoJieca
¥ Bepu(PUKALMK €€ CO CTeHIOBBIMH HCTIBITAHUAMHM NpoBeieHHbIMU B HITO
«DHepromari».
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- IPOBEJICHUH MOJIETTHPOBAHUS KABUTALMOHHBIX XapaKTEPUCTUK OyCTepHOro
oceauaroHansHoro Hacoca JKP/I ¢ paznuuHbIMU paguanbHBIMU 3a30paMH,
TOJIIMHAMH BXOJ/IHBIX KPOMOK, BEJIMYHHAMM 1LIEPOXOBATOCTEH H aHaIu3e
pe3yabTaTOB C ONMCAHUEM KapTHHbBI Pa3BUTHS KaBUTAllMOHHOH KaBEepHBI.

Ha 3acenanuu 11 centsiops 2017 roaa nuccepTallMOHHBIH COBET NMPUHSI
pewenre npucyautsh KazennoBy M.C. yueHylo cTeneHb KaHauaaTa TEXHUYECKUX
HayK.

[Ipu npoBeneHun TaAHHOrO TrOJAOCOBAHUS JUCCEPTALMOHHBIH COBET B
konuuecTse 19 denosek, W3 HUX 6 JOKTOPOB HAyK 110 CIHELMUAIBHOCTH
paccMaTpuBaeMol JaMccepTanuu, W3 28 4yesnoBeK, BXO/SLIMX B COCTaB COBETAa,
nporojocoBanu: 3a 19 , NpoTUB HeT, HeleHCTBUTENIbHbIX OlOJITIETeHEH HeT .

[Ipencenarens PaBukoBHu

JIUCCEPTALIMOHHOIO COBeTa Opuii AnexcanapoBuu

Yuyenslit cexperapb 3yeB

JIUCCEPTalHOHHOTO COBETA IOpuii Bnagumuposuy

11 centsibps 2017 rona

MII
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