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llporparuy peKoMeHIoBaHo Ao 3arBepAxeHHrr B.reHorc pa.Aoro iHcrzryry

18 xosrHs 2018 pory, npororcon J\bl0

PO3POBHZKZ IIPO|PAMZ:
Aapaveuro A.M., r.r.n., c.H.c., B.o. saBigynava niglilry no4nenoi errcprerzKz

(rrca":aru arropin, ixlri nayroai cryneui, nveni snaHur :ra nocaaz)

flporparr,ry cxBrureHo ua saci4anHi nia4iny <onrznaigaqir npoqecin i r<oncrpyrqifi
ryp6ouanun>

Ilpororol sia 10 Bepecrur 2018 porcy, J\b 2

3ani4yrau ni44i-rry <ontunaisaqir npoqecin i roncrpyrqift ryp6orraarrrr4H))

llporpanry noroAlr(eHo HayKoBo-TexuiqHoro lpo6leunorc paAoro
(.bHeproMauzno6y4yaanns. Tenrosa ra si bHa eHepreTLIKa.
flporoxol si4 13 BepecHs 2018 porcy, Ilb

forosa HTIIP
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BCTYfI

HecTarlioHapHzx B,r3Krrx npocTopoBr.rx
Ha Bi.qnoBiAHo Ao ocBiTHbo_HayKoBoT
i oceira cryreHq AoKropa Qiloco$ii sa

| 42 - eueprerzrrHe rvraurzno6y4yBaHHr.

1. Onuc HaBrraJrbHoi qucqnn.ninu

np HaPHI'rx B'q3K[x
3HaHb n rarrysi

OqHNX qACTPIHAX
a a4alraqii po3paxyHKosoi cirKz. oru4cv

u
linz <MoAeJrroBaHH, necraqionapunx r,lsrurx

oMarrlzH) e onaHyBaHH.f, MeToAT4KLI rrr4cenEHOIO
ocropoBzx reqifi y [poroqHrrx qacrr4Hax

1.3. Kirurcicrr rpe4zria 3

1.4. 3araarna rilrxicru ro.qzn 90

1 .5. XaparrepracrzKa HasqanrHol .qzcqzruiuz
Bn6iprcoea

E r4L m4cyMKoBofo KoHTpoJIro _ sanirc
PiK niAroroexz r-pl
Ceuecrp l-ir
JIer<uii 45 ro4.
Ilpaxrz.{ Hi, ceui Hipcirci :a*r"rr"
Jla6oparopsi saHrrrr
CauocrifiHa po6ora 45 roa.
I Haraei.qyanrHi saeAanHr

1.6. 3annasonani pesylbraruHaBqaHHq
3HAmu:

- siszvHy cyrb {Brrrq, trci nuuul(alorb [prr re[nouacoovrinHrrx nporJecax y fipororrHlrxqacrtrx ryp6onaaruzH;
- -#XT:vui uo4eri Anr orutcy ranaiHapHoi ra ryp6yreHrHoi re.riT pisuuu rara3y.

3 BI4KopacraHH'f,M ql{ceilbHt4x uerogin MoAeJIrcBarv npoqecv HecraqioHaprux n,x:rnxrrpocropoBLrx reqifi y npororrHrrx qacrvHax ryp6onaauzn.
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2. TeMar[.rnuft n.nan nanqa;rsnoi Ar.rcqnn.irinu
Posdin 1. Mameuamuqui uodeni o6'exmie mypdoycmaHoanu
Teua l. Mameuamuqua uodena oduouipuot meuii po6ouozo minay daaamocmyneueeiil

npomovniil uacrnuui
OcHosHi pinuruu.r
Tena 2. Mameuamuvua nodena eicicmtempu,tuot meuii peurcuozo podovozo minay
np omouu iti'a ac muu i 6 az amo c myne ue e o i my p 6 iuu
Ourosui pieruuux
Posdin 2. Memod cxiHqeaHux pisuutqo
Teua 1. Crciuueuno-pisuur4eea anpoKcutvat4in piernuu y qacmuHHux noxiduttx
3aramni rvrrar'Hs r4 BIBHaqeHH.fl.

Teua 2. Pisni uemodu no6ydoeu cxiuveuuo-pisuuqeeux cxe*t

3acrocynanlrJl Heperyntpurx ciror
Team 3. Cmiilxicmu crciuueuuo- pizuu4eeux cxeu
3alaqi
Posdin 3. 3acmocynaHHfl uemody cxiuqeuHux pbnu4t dnn pose'nsaHH.fl uodentaux
piennut
Tena l. Xeutaoee pieunuun
fsHi ra HessHi MeroAI{ Efilepa
Tena 2. P ieunuua menJtonpo*iduocmi
flpocruft sstruir MeroA
Teua 3. Pieunuun Jlannaca
Crinqesno-pisnzqen i aHaJloru pinruuru Jlattaca
Teua 4. Pieunuun Enpzepca (uee'nzrca meuin)
Mero.u JIaxca
Teua 5. Pieunuun Ercpzepca (e'nsrca meuin)
Mero.q pisHr.rqr yrepeA rlo qacy ra IleHrpanruux pi:Huqb tro rpocropy
Posdirr 4. Ocnoeni pieannnn piduau ma menJroodniny
Teua L Pieunuun Peiluonudca dnn myp6yneumuoi meqit
PieH-{rrHr pyxy, eneprii
Teua 2. Pieunuun noepaHultHoeo Mapy
PieHsHHq Hepo3pl4BHocri, py<y, enepriT
Te.ua 3. Pieunuun Eitnepa
PieHsHHr Hepo3pltBHocri, rilrrcocri pyxy
Posdin 5. Vucenaai uemodu posr'fl3aHH.fl pieunuo Hae'e-Cmoxca
Tena l. Pieunuun Hae'e-Cmoxca dnn cmucnueot piduuu
flsHuir r a rte sr,rtuia M eroA Mar-Kopnrara
Teua 2. Pieunuun Hae'e-Crnoxca dnn Hecmucttuaot piduuu
Ilinxrl 3 Br,rKopr,rcraHHtM 3aBl4xpeHocri ra tpyurqifi rolcy

3. Crpynrypa HaBrrarbnoi gLrcqnuiHll

Hagsu
pos4inin

i rena

Kimricrr ro.uuH

ycboro y ToMy ql4cJll

neKIIil IIDAKT. ta6. ceM. IHA. c.p.

I 2 3

Pogair l. Mamenamuqui uodeil o6'exmie mypfloycmaHoanu
Terua 1. MareNrarra.IHa Mo,IIeJIb

o4rorraipuoi revii po6ouoro rila y
6ararocrynenesifi nporoqnifi .IacruHi

4 2 2



T er,n 2. MarenrarraqHa Mo,rleJrb

nicicuuerpuqnoT reqiT peanbHof o
po6ouoro rina y nporounifi qacrrani

6ararocryrenesoi ryp6inu

4 2 2

Pagovr sa posAirora 1 8 4 4

Posdin 2. Memod cxiuqeuHux pisuuua
Tenra 1. Cxisqesno-pisnuqena
arrporcr4Mauir pinnrHr y qacrnHHVX

roxiauzx

8 4 4

T er.r'a 2. PisHi N,rerolu no6y aozu
crin.{eHHo-pisHltllegzx cxer,r

4 2 2

Tervra 3. Criftricrr crinqenno-
pisuuqesux cxeM

4 2 2

PasoN,r sa posAiror,r 2 t6 8 8

Poslir 3.SacmocynaHH.n uemody cxiuueuHux pbuutqo dnn posa'nsanun uodenuuwc
oieunuo

Tenra 1. Xszruose pinururu 4 2 2

T erv'a 2. PieH.f, HH.fl reuonposiAsocri 4 2 2

Tenra 3. PieHqHH.r Jlanraca 10 5 5

Terraa 4. PisHqHHq Broprepca (Hen'.rsrca

reqis)
l0 ) 5

Teua 5. PieHqHHs Broprepca (e'rsxa
re.{iq)

10 5 5

Pa:ou sa oos.[iroM 3 8 4 4
Poelin 4. Ocaoeai pisanuun piduuu ma meniloo6uinv

Teua 1. PisHsHHs PeftuomAca Ars
ryo6vlenrnoi reqii

4 2 2

Tenra 2. P BHflHHfl UOTDAHI{qHOIO IIADV 8 4 4
Terraa 3. P BHTHHT Eftnepa 4 2 2

PasoN,r sa pos,{iroN{ 4 16 8 8

Poslifl 5. Vucentui ivemodu pose'nsanun piennuo Hae'e-Cmoxca
Tenra l. PieHsHHq Has'e-Crorca ilrrfl
crzcrusoT pigunu

8 4 4

Teua2. PisHsHHs Has'e-CroKca ilrfl
Hecrr4cJrr{Boi piguuu

4 2 2

PasoN,r ga pogAirolr 5 t2 6 6

Vcoozo zodutt 90 45 45

4.3auaunq.trrfl cauocriBAAHHq AJIfl IIHOI

Irb

s/n
Hassa rerdlr Kimricrr

ro.ur.rH

Hosi i\,{eroAlr Br{3HaqeHuq reIIrOd i3r4qHr{x BJracTv BOcTeft po6oqux rin
2 Honi nrarepialn, rqo BrrKopr4croByrorbcr a6o lroxym 6yru nzropzcrani e

eHeproMarrruHo6y,uysaHH i
J Hosi MeroAV eKcnepr,rMeHTaJrbHoro 4ocli4xeHHr Aeranefi ra nyslin

eneproo6naAHaHH.fl
9



4 OcnosHi cy.racui HanprMKr,r po3Bt4rKy HayKr,r npo qlrceJrui uero4ra y
rilpolunaruiqi

2

5 Br,rrcoHann.f, pospaxyuxie reqii pi4unr,r y nporoqHt4x qacrlrHax
eneproo6na,qHaHHq

2

6 BzKonanns pospaxynris reqii ra3y y npororrHr4x qacrlrHax
eueproo6ra4laaHr^fl.

2

7 B[sHaqeHHs reuodigzqHlrx xaDaKTepr,rcrt4K po6oqux rin 2
8 HessHa crinqenno-o6'€una anDoKcvMauis N{oludiKoBaHnx oieHsHr a

L

9 r{zceruHa pearigaqis npaft osux ylaoa 4
10 Mero.q po3B'r3aHHr pinurur rc-e uo4eli ryp6ylenrsocri 2
ll 9ncemna peaaisaqis MeroAy npucrinoqnzx dynxuift 4
l2 Typ6ynentra re.rig y nnocKoMy rasa-ni 2

Pagou 45

5. Meroln KoHTpoJrK)
Ha saHqrrqx - orII4ryBaHH.n. llo garisqenni susqeHur posgily - ycuuit KoHrponb.

@opua nigcyuronoro KoHTponro 3HaHb - sanirc.

6. Cxeua HapaxyBaHHs 6anie

flotovne recrynaHHr 3alix
Cyrrra

Posair I Posah 2 Posrir 3 Poslir 4 Posr T) Pasol{
T1 T2 IJ T4 T5 T6 T7 T8 T9 Tl0 T1l T12 T13 T14 Tl5
5 5 5 5 ) 5 5 5 5 5 5 ) 5 t0 80 20 100

T1,T2... - reMr.r po3AiniB.

lllnara ouiHroBaHHq

Cynaa 6aain aa aci nugu nas.{anrHoi
4iurHocri nporrfoM ceMecrpy

Oqinra

1nr sanir<y

50 - 100 3apaxosauo

049 He sapaxonaHo

7. PenouenAoBarra .nireparypa

1. AspogrnaMuqecKl,Ifi pac.rer rr orrrr4MarrbHoe [poeKfl4poBaHve nporoqHofi vacrz ryp6oMarrrrrH:
MoHorpaQru / A. B. Eoft<o [u Ap.]. - Xaprron : Hry()(|II4>>,2002 -356 c
2. Mnororcplnepvubmafl.MHoronapaMerpvqecKarr orrrr4un3a\urlporoqHoft qacr4 oceBbrxrypOnn c

)qeroM pelKuMoB oKcrrJryararryil,r: MoHorpa$ur / A. B. Eoicco, A. II. Vcarrrfi, A. C. PyaeHKo. -
Xaprroe : I43A-Bo <<[igp)"{HIaKHTy "Xfll")), 2014. - 220 c.

3. Eofiro A.B. AepoAlrHaMr{Ka uporounoft qacrra rrapoBr,rx 14 rur3oBlrx ryp6lrH: pacv€rur,
ltccneAoBaHus., olrtvrMn3ar\vfl., rrpoeKTr4poBanne / A. B. Bofiro, A. B. fapryrra.- X.: XflIV,
1999. - 360 c.

4. BrrqracnpffeIrbnafl. rlrApoMexaHvtna u reruoo6rraen, Tolr l, 2, Augepcon ,{., Tannexra.nn

,{x., fheruep P., 1990.
5. Pycanon A.B. Marelaarz.{ecKoe MoAeJrprpoBaHr4e HecrarlrroHapHbrx ra3oAr4HaMzqecKr,rx

npoqeccoB B rpororrHbrx qacrrx ryp6ouauruu / A.B. PycaHon, C.B. Epnoe // MonorpaQux. -
Xapror, ZfIMaur HAH Yxpaznu, 2008. -275 c
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Ocnonna ;rireparypa
1. Cedar R.D., Stow P., "A compatible mixed design and analysis finite element method for

the design of turbomachinery blades", Internat. J. Numer. Methods in Fluids,5 (1985),
33r-345

2. Borun f., MemHrErc P. E., "Mero4 [poeKTr4poBaHvs 3aMKHyrbrx npo$unefi c
npol{3BonbHblM cBepxKplrrt4llecKnM pac[peAeJreHzeM cKopocreif', Aepoxoctuuv. mexH.)
1987,J\b 4,66-76

3. Can4ofirosz.I f. C. flepelrennrrevnepexolHbrepexr4MbrBnapoBbrxryp-6znax / l. C.
Calrofiroeuu, E. M. Tponrorcrzfi. - M. : 3Heprozs lar, 1982. - 494 c.

4. ApsyuaHon A.M. MnoropexuuHafl, orrrlrMlr3arlrur nporounofi qacrpr napoeofi
ryp6znrr c yu€rovt.I43MeHeHI,Irr rrapaMerpos renrosofi cxeMbr / A. M. Ap syuanon, K.
JI. Jlauurun // TerrnoeneprerLrKa. -2003. -No 12. - C. 68-71.

[ononrixna dreparypa
Rusanov A.V. The new implicit ENO method for 3D viscous multi stage flow calculations
/ A.V. Rusanov, S.V. Yershov //Computational Fluid Dynamics '96. Proc. 3rd ECCOMAS
Computational Fluid Dynamics Conf., September 9-I3, 1996, Paris, France. - 1996. -P.
9tt-gr6.
Rusanov A.V. Numerical method for calculation of 3d viscous turbomachine flow taking
into account stator /l rbtor unsteady interaction / A.V. Rusanov, S.V. Yershov / The 4ti
colloq. Process Simulation, ed. A. Jokilaakso, 11-13 June 1997, Espoo, Finland, 1997.-
P. 179-197.
Calculations of 3D viscous compressible turbomachinery flows / S. Yershov, A. Rusanov,
A. Gardzilewicz, P.Lampart ll Proc. 2nd Symp. on Comp. Technologies for Fluid/
Thermal/Chemical Systems with Industrial Applications, ASME PVP Division Conf., l-5
August 1999, Boston, USA, PVP - 1999. -Yol.397.2. -P. 143 - 154.
Investigations of flow characteristics of an FIP turbine stage including the effect of tip
leakage and windage flows using a 3D Navier-Stokes solver with souice/sink-type
boundary conditions I P.Lampart A. Gardzilewicz, S. Yershov, A. Rusanov ll Proc.2000
Int. Joint Power Generation Conf. Miami Beach, Florida, July 23-26,2000.- IJPGC2000-
15004.-P.1-8.
The comparison of performance of the Menter shear stress transport and Baldwin-Lomax
turbulence models with respect to CFD prediction of losses in HP axial turbine stages /
P.Lampart, J. Swirydczuk, A. Gardzilewicz, S. Yershov, A. Rusanov // Technologiei for
Fluid/ThermaVStructural/Chemical Systems with Industrial Applications, ASME 2001,
PVP- Vol. 424-2.P. | - 12.

8.Ilocn.rauHs Ha iu$opnraqifiui pecypcu n Inrepueri, nigeo-renqii, iurue uero4nvne
sa6egneqeuns

1. O6sop nonrx sogi\,roxcrocr€ff nporya]n/ftGx qporylcroe ANSYS/CFX am s4Aaq
eblrtr{cruneJEHoft a"wwfrra].'tunail
httpsJlsapr.rulamclel693T

2. Brrwrcrprrernnas nagpoarrarr,nrcal
https :i/www.cadfem+is.nr/productVans)'Vfl uidV
3. Pa:nrznEe MsroAoB rMcJIeHHoro MoAeJMpoBaHr,rJr npoqpaHcrBerurxreqerun? xr44rocrfi u ftt3ut

AJrr{perxeH[r aKryzrJrbHbx (pyuaN{errraJ6rsur3aAa% cBBaHHhx c npoeKrr,lpoBaril4eM
nepcrreKrrrBHbD( a3pon44po4x{a}fl,rqecrcor ycrauonor/
h@s /iwww. rfur.ru/rffi/ru/prqec!_searct/o_2 47 17 |
4. Bi6riorera llMau IIAH Yryanu.
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4.

5.


