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AHHOTANMUSA
IlporpamMma cojiepXkuT Iepeders TeM (BOIPOCOB) MO AUCIHUILIMHAM 6Ga30BOii
YacTH NPO(ECCHOHANBHOIO IHKJA y4eOHOTO IUIaHa IIO0ArOTOBKH OakanaBpoB 10
14.03.01 Sinepnas >HepreTMka M TemIopH3MKA, BOLISANIUX B colleprkaHue

TECTOBBIX 3aJITaHUNI BCTYNIMTENIbHBIX UCIILITAHUN B MarucTparypy.

BeTynuTensHoe ucnbiTanye, OLeHUBASTCS IO CTOBAIBHOM IIKATTE.
MunnmanbHoe  KommdectBO  GasIoB,  MOJTBEPIKIAOLICE yCHIETHOe
TIPOXOXACHHE MEXKIUCIMINTHHAPHOTO 3K3aMeHa — 50 GaJos (50%).

BerynurenbHble HenbITaHus T 00pa30BaTENbHBIX TIPOTPAMM, PEATH3YEMBIX

Ha aHTTIMHCKOM SI3BIKE, IIPOBOJSITCS HA aHTJIMHUCKOM S3BIKE.

& 74
Pyxosoaurens OIT jxéi&fz S1.A. Bnanumupos

IIporpamma paccMOTpeHa W PeKOMEHJIOBAaHA K H3IAHHIO YUEHBIM COBETOM

MHCTUTYTA (TIpoToKOon Ne 6 ot «17» okrabps 2023 r.).




1. JMCIMIIJIMHBI, BK.JIIO‘IEHH!)IE B IPOI'PAMMY
BCTYIIUTEJBbHbBIX UCIIBITAHUUN B MATUCTPATYPY

1. SinepHas pusuka u Teopusi nepeHoca HENTPOHOB;
2. TepMoauHaMuKa U TEIJIOMAacCOOOMEH;
3. MexaHuKa >KUJKOCTH U Ta3a;

2. COAEP KAHME YYEBHBIX JTUCIUIIVIMH

1. Sinepnasi pu3znka u Teopus NMepeHoca HEHTPOHOB

CocTtaB aTOMHBIX fJIED;

PannoakTUBHOCTE,

S nepHble peakuuu;

SnepHble B3aUMOICHCTBUS 1 MAKPOCKOMMMYECKUE CEUCHUS B3aUMOICCTBHUS;
MexaHn3Mbl B3aUMOJEUCTBUS C HEUTPOHAMH;
[TonHOE MaKpPOCKOITMYECKOE CEUCHUE;
Oddexr Jomnepa;

Huddy3us HeliTpoHoB, 3aKkoH DHKa,;
VYpasuenue nuddysuu;

3aMeITIeHHe HEUTPOHOB;

YpaBHeHHE BO3pacTa.
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JInTepatypa ajs MOATOTOBKH

1. OcHOBHI TCOpHMHM W METOJAbI pacde€Ta SAACPHBIX OJHEPICTHYCCKUX PCAKTOPOB
[Tekct]: Yueb. mocobue mis By3oB / Iloxg pen. I'.A.bats. — M.: DHeprousaar,
1982. - 511 c.

2. @eiinbepr, C.M. Teopus simepHbix peakTopoB [Tekcr]: yueb. s By30B /
C.M. ®eiinbepr, C.b. [lluxos, B.b. Tposuckuii. — M.: Atomuzaat, 1978. — 400 c.

3. Lamarsh, J.R., Introduction to Nuclear Reactor Theory. New York: Addison-
Wesley Publishing Company, 2002.

2. TepmoaHaMHUKAa U TeNJIOMaccoo0OMeH

3aKOHBI TEPMOJUHAMUKU. TEpMOIMHAMUYECKHAE MPOLECCHI U LINKJIBL;
PeanbHble rasel. Bogsnon nap. Biaxxusiii BO31yX;

TepMoauHamMuKa NOTOKOB;

Tepmoannamuueckuit ananus 3pPEeKTUBHOCTH IUKIIOB;

@da30BbIC IEPEXOBI;

TepmonuHamMuueckre MUKIBI TApOTYPOMHHBIX M Ta30TypOMHHBIX YCTaHOBOK. [{MKIIBI
apora3oBbIX YCTaHOBOK;

Teopus TeriooOMeHa: TEMI0NPOBOIHOCTb, KOHBEKIUS, U3TyYCHUE;
Pacuér nporeccoB TemnoodMeHa;

XonoauibHas U KpUOTE€HHAs TEXHUKA;

10. UnTencudukanus TenioooMeHa;

11. TonanBO U OCHOBBI TOPEHHUS;

12. TlpumMeHeHne TeTIOTHl B OTPACIIH;

13. BropuuHbIe SHEPTeTUYECKHE PECYPCHI.

©CENg UM WNE



JlutepaTypa AJisi HOATOTOBKH

1. Kupunnuna B.A. Texunueckas tepmoannamuka / Kupunnua B.A Cerue B.B
[lerinpgnun A.E. M.: Daeproaromusznar, 1983. — 416 c.

2. Ucauenxko B.I1. Temnmonepenaua / Ucauenko B.I1., Ocunosa B.A., Cyxomen A.C.
N3n. 4-e mepepal. u gonoiaHeHHOoE. - M.: "DHeprouzaat”, 1981. - 415 c.

3. Hotyst, R., Poniewierski A., Thermodynamics for Chemists, Physicists and
Engineers. New York: Springer, 2012;

4. Incropera, Frank P. et al. Fundamentals of heat and mass transfer. John Wiley &
Sons, Inc., 2007.

3. MexaHHKAa JKHIKOCTH M ra3a

=

Monenu )KUJIKON Cpelibl; HBIOTOHOBCKUE M PEOJIOTMUECKHE KUIKOCTH;

2. I'mapocratuka: ypaBHEHHUS Diiiepa, OCHOBHasI (popMyia THAPOCTATHKH, JaBJICHUE Ha
CTEHKH; OTHOCUTEIIbHBIN ITOKON CPEMBL;

3. Cuibl, AEHCTBYIOIINE B )KUJKOCTH, HOPMaJbHbIE U KacaTeJIbHbIE HAIPSKEHUsI, TEH30D
HaNpsDKEHUH; ypaBHEHUE JBWKEHUS B HAIPsDKCHUSAX; OOIIME 3aKOHBI U YpaBHEHHUS
JUHAMUKU SKUJIKOCTH: HMHTErpajibHas (opMa 3aKOHOB COXpaHEHHUs, 000OLIeHHas
runore3a HetotoHa, ypaBHeHne HaBbe-CTOKCa, rpaHUYHBIE U HaYaJIbHBIE YCIOBUS;

4. Pexxumbl T€YeHMs; MOHATUE O MOTPAHUYHOM CJIO€; MOJENb HJCalbHOM KHUJIKOCTH;
ypaBHeHHe bepHymin; moaoOue THMAPOJAMHAMMYECKHX IPOLIECCOB M  aHAIU3
pa3MEpHOCTEN;

5. OpHomepHass Mojendb IIOTOKAa; MOTEpsl HAmopa, Te4YeHUe B TPyOax, HCTEUCHHE
KHUJIKOCTH U ra3a 4epe3 OTBepCTHs M HaCaIKu, Ta30JUHAMUYECKUe (PYHKIUU Pacxo/ia;
CBEPX3BYKOBOE JIBMDKECHHUE TA30B;

6. YpaBHeHHE OJHOMEPHOTO HEYCTAHOBUBIIETOCS JBUKCHUS.

JlutepaTypa AJisl HOATOTOBKH
1. Jlownsuckuit JI.I'. MexaHuka >KUJIKOCTH | rasza - /-€ usl., uctp. — M.: JIpoda,
2003. — 840 ¢
2. lIBbiakuii B.C. Mexanuka xxunkoctu u raza / llIesiakuit B.C., Apomenko 10.T'.,
['opnon A.M., lllaspun B.C., Hockos A.C. 2-e u3a., nepepad. u nomn. Mocksa:
M3patensctBo UKL "Akanemkuura", 2003. - 464 c.
3. Durst, F., An Introduction to the Theory of Fluid Flows. Springer, 2008.



3. MIPUMEP TECTOBBIX BOITPOCOB

The total number of nucleons in the nucleus is ...

The decrease in the number of undecayed nuclei in time dt is given by ...

The interactions of neutrons with matter are described in terms of quantities known as .

If the emitted nucleon is a neutron and the residual nucleus Z is returned to its ground
state the process is known as .

5. The use of Fick’s law in reactor theory leads to what is known as the ...

6. There exists an extensive function of state, called the internal energy U, whose change in a
thermodynamic process is caused by the flow of heat Q, work performed W, and flow of matter
Z and is called ...

7. The cycle which contains Isothermal expansion, Adiabatic expansion, Isothermal
compression and Adiabatic compression is called ...

8. ... is the transfer of energy from the more energetic to the less energetic particles of a
substance due to interactions between the particles.

9. ... is when the flow is caused by external means, such as by a fan, a pump, or atmospheric
winds.

10. ... is energy emitted by matter that is at a nonzero temperature.

11. The volume of the atoms and/or molecules is extremely small compared with the distances
between them, so that the molecules can be regarded as material points is refers to ...

12. When the temperature in a system is not constant spatially, this system is thermally not

M owbdeE

homogeneous and heat will be transferred from areas of ... temperature to areas of ...
temperature.
13. The ... of a Newtonian fluid depends indirectly on the molecular interactions and can

therefore be regarded as a thermodynamic property that varies with temperature and pressure.

14. The marked “fluid thread” which is carried with the flow and thus marks the course of the
flow is called ...

15. The relation of acceleration forces and molecular momentum transport is called ...



4. BAKIIOYUTEJIBHBIE IMOJOKEHUSA

[Tocne mpoBeneHuss MEXAUCHUIUIMHAPHOTO 3K3aMeHa abuTypueHTa UH(QOPMHUPYIOT O
pe3yapTaTax MEKAUCLUIIMHAPHOIO YK3aMEHa.

B cnyuae Hecornacusi ¢ pe3yslbTaToM BCTYNHMTEIBHOTO MCHBITAHUS A0UTYPUEHT UMEET
IIPaBO Ha aNeJUISAIUIO 10 PEe3yIbTaTaM BCTYIUTEIBHOTO UCIIBITAHUS.



ANNOTATION
The program contains the list of themes (questions) on disciplines of a basic part of a
professional cycle of the curriculum of preparation of bachelors on 14.03.01 Nuclear

power and thermal physics which were included in tasks of entrance tests for Master's
degree.

Entrance test, is assessed on a hundred point scale
Minimum number of points confirming successful completion of the
interdisciplinary examination - 50 points (50%b).
Entrance examinations for English-language educational programs are
conducted in English.



1.
2.
3.

1. DISCIPLINES INCLUDED IN THE MASTER'S ENTRANCE EXAMS
PROGRAMME

Nuclear physics and theory of neutron transfer
Thermodynamics and heat-and-mass transfer
Fluid and gas mechanics

2. CONTENT OF ACADEMIC DISCIPLINES

1. Nuclear physics and theory of neutron transport

NGO~ LNE

9.
10.
11.

1.

2.

3.

Structure of atomic nuclei

Radioactivity

Nuclear reactions

Nuclear interactions and macroscopic cross-sections of interaction
Mechanisms of interaction with neutrons
Full macroscopic cross-section

Doppler effect

Neutron diffusion, Fick's law

Diffusion equation

Neutron deceleration

The age equation

References
Fundamentals of theory and calculation methods for nuclear power reactors [Text]:
Textbook. manual for universities / Ed. G.A. Batya. - M .: Energoizdat, 1982 .--
511 p.
Feinberg, S.M. The theory of nuclear reactors [Text]: textbook. for universities /
S.M. Feinberg, S.B. Shikhov, V.B. Trojan. - M .: Atomizdat, 1978 .-- 400 p.
Lamarsh, J.R., Introduction to Nuclear Reactor Theory. New York: Addison-
Wesley Publishing Company, 2002,

2. Thermodynamics and heat-and-mass transfer

OO WN -

-
8.
9.

. Laws of thermodynamics. Thermodynamic processes and cycles;

. Real gases. Water vapor. Wet air;

. Thermodynamics of flows;

. Thermodynamic analysis of cycle efficiency;

. Phase transitions;

. Thermodynamic cycles of steam turbine and gas turbine plants. Cycles of

combined cycle plants;

. Theory of heat transfer: thermal conductivity, convection, radiation;

Calculation of heat transfer processes;
Refrigeration and cryogenic equipment;

10. Intensification of heat transfer;

11. Fuel and combustion basics;

12. Application of heat in the industry;
13. Secondary energy resources
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References
. Kirillin V.A. Technical Thermodynamics / Kirillin V.A. Sychev V.V. Sheindlin
A.E. M.: Energoatomizdat, 1983. - — 416 c.
Isachenko V.P. Heat Transfer / V.P. Isachenko, V.A. Osipova, A.S. Sukomel
Publishing House. 4-th transfer and addition. - Moscow: "Energoizdat"”, 1981. -
415 c.
. Hotyst, R., Poniewierski A., Thermodynamics for Chemists, Physicists and
Engineers. New York: Springer, 2012;
. Incropera, Frank P. et al. Fundamentals of heat and mass transfer. John Wiley &
Sons, Inc., 2007.

luid and gas mechanics

Models of a liquid medium; Newtonian and rheological fluids;

Hydrostatics: Euler's equations, the basic formula of hydrostatics, pressure on the walls;
relative peace of the environment;

Forces acting in a fluid, normal and tangential stresses, stress tensor; equation of motion
in stresses; general laws and equations of fluid dynamics: integral form of conservation
laws, generalized Newton's hypothesis, Navier-Stokes equation, boundary and initial
conditions;

. Modes of flow; the concept of the boundary layer; ideal fluid model; Bernoulli's
equation; similarity of hydrodynamic processes and dimensional analysis;
One-dimensional flow model; loss of pressure, flow in pipes, outflow of liquid and gas
through holes and nozzles, gas-dynamic functions of flow; supersonic movement of
gases;

Equation of one-dimensional unsteady motion.

References
1. L.G. Loitsyanskiy Mechanics of liquid and gas - 7th ed. - Moscow: Drofa, 2003. -
— 840 ¢
2. Shvydkiy V.S. Fluid and Gas Mechanics / Shvydkiy V.S., Yaroshenko Yu.G.,
Gordon Ya.M., Shavrin V.S., Noskov A.S. 2nd ed. and additional Moscow:
Academkniga IKC Publishing House, 2003. - 464 c.
3. Durst, F., An Introduction to the Theory of Fluid Flows. Springer, 2008.



3. SAMPLE QUESTIONS

The total number of nucleons in the nucleus is ...
The decrease in the number of undecayed nuclei in time dt is given by ...
The interactions of neutrons with matter are described in terms of quantities known as

4, If the emitted nucleon is a neutron and the residual nucleus Z is returned to its ground
state the process is known as ...

5. The use of Fick’s law in reactor theory leads to what is known as the ...

6. There exists an extensive function of state, called the internal energy U, whose change in
a thermodynamic process is caused by the flow of heat Q, work performed W, and flow of
matter Z and is called ...

7. The cycle which contains Isothermal expansion, Adiabatic expansion, Isothermal
compression and Adiabatic compression is called ...

8. ... 1s the transfer of energy from the more energetic to the less energetic particles of a
substance due to interactions between the particles.

9. ... is when the flow is caused by external means, such as by a fan, a pump, or
atmospheric winds.

10. ... is energy emitted by matter that is at a nonzero temperature.

11. The volume of the atoms and/or molecules is extremely small compared with the
distances between them, so that the molecules can be regarded as material points is refers to

12. When the temperature in a system is not constant spatially, this system is thermally not
homogeneous and heat will be transferred from areas of ... temperature to areas of ...
temperature.

13. The of a Newtonian fluid depends indirectly on the molecular interactions and can
therefore be regarded as a thermodynamic property that varies with temperature and pressure.
14. The marked “fluid thread” which is carried with the flow and thus marks the course of
the flow is called ...

15. The relation of acceleration forces and molecular momentum transport is called



4. FINAL PROVISIONS

After the interdisciplinary exam, the applicant is informed about the results of the
interdisciplinary exam.

If the applicant does not agree with the result of the entrance exam, the applicant may
appeal the results of the entrance exam.



