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AHHOTAIMA
IIporpamma comepXUT mepedueHb TeM (BOMPOCOB) I0  JUCIUILIAHAM
IpO(ECCHOHANBHOIO LHUKIAa yJ4eOHOro IUlaHa IOJArOTOBKM 0axajgaBpoB — IIO
HanpasieHuio  13.03.01 TennosnepreTuka M TeNJIOTEXHHKA, BOLICNNIHX B

COZIEp KaHKe TECTOBBIX 3aaHUI BCTYIUTEIbHBIX UCIIBITAHUNA B MArUCTPATYPY.

BerynurensHoe HenblTaHKE, OLIEHUBASTCS IO CTOOAITRHOM HIKAaJTe.

MuHuManpHOE  KONMYecTBO  OamioB,  MOATBEpXKAAIONIee  YCIEUIHOe
MIPOXO0KAEHHE MEXIUCIIHIUIMHApHOro 3Kk3ameHa — S0 6aanos (50%).

BerynurensHele MCOBITaHUS AT 00pa3oBaTebHBIX IIPOrPaMM, Pean3yeMbIX
Ha aHTVIHHACKOM sI3BIKE, IIPOBOMSTCS HA aHTTTHICKOM SI3BIKE.

e
PyxoBoznurens OIT W A.B. VBmumn

PyxoBonurens OIT ﬂcﬁf SLA. Bnagumupos

ITporpamma paccMOTpeHa ¥ pPEeKOMEHIOBaHA K H3JAHHIO YUYEHBIM COBETOM

UHCTUTYTa (IpoTokoid Ne 6 ot «17» oxrsabps 2023 r.).




1. JMCUMILJIAHBI, BKIIOUEHHBIE B IPOTPAMMY
BCTYIIUTEJBHBIX UCITIBITAHUA B MATUCTPATYPY

1. TepmoaHaMuKa U TETIOMAacCOOOMEH;
2. TennmoTexHUYECKUE U3MEPEHUS;
3. MexaHuka >KUIKOCTH U rasa.

2. COAEP)KAHUE YYEBHbIX TUCHUIIJIMH

1. TepmoanHaMUKa ¥ TeNJI0Macco00MeH

. 3aKOHBI TEPMOAMHAMUKH. TepMOAMHAMUYECKHUE TTPOIIECCHI U [IUKJIBI;
. PeanbHble ra3el. BogsgHou mmap. BiiaxkHbeii BO31yX;

. TepmoariHaM1Ka TOTOKOB;

. TepMmoaunamMudeckuii aHam3 3G (PEKTUBHOCTH ITUKIIOB;

. ®a3oBbIC MEPEXO/IBIL;

OO0k WNE

[{ukJpl apora3oBbIX YCTaHOBOK;
. Teopus TemnooOMeHa: TeMIONPOBOJHOCTh, KOHBEKLINS, U3TyUCHHE;
. Pacuér npoueccoB TeninooomMeHa;
. XonmoaunpHas ¥ KpUOTECHHAsI TEXHUKA,
10. UaTencudukanus TerooOMeHa;
11. TonnuBO ¥ OCHOBBI TOPEHUS;
12. [IpumeHeHHe TEIIOTH B OTPACIIH;
13. BropuuHbie SHEPreTHYECKHE PECYPCHI.

O 0o ~

JIutepatypa 1Jis1 NOATOTOBKHU

1. Kupummun B.A. Texauudeckass tepmoanHamuka / Kupumma B.A Cerues
B.B lleingmun A.E. M.: Dueproatomusnar, 1983. — 416 c.

2. Ucauenxo B.II. Temnomepemaua / Hcauenko B.II., OcumoBa B.A.,

Cykomen A.C. Uzn. 4-e nepepab. u gomosiHeHHOE. - M.: "DHeprou3gart",
1981. - 415c.

2. TemioTeXHUYECKUE U3MEPEHUsI

OCHOBHBIE MTOHATUS METPOJIOTUH;

Cranmaptuzanus v cepTudUKaIus CpeiCTB U3MEPEHHUS;
HeomnpeneneHHOCT U3MEPEHUN;

Metonbl U cpeicTBa U3MEPEHUS TEMIIEPATYPHI;

N3mepenue naBieHus, pa3peKeHUsl U pa3HOCTH JIaBJICHUM;
N3mepenune ckopoCTH MOTOKA;

N3mepenune pacxoaa u KOJIMYECTBA )KUIAKOCTEM, ra3a, apa u TEIUIOTHL;
Mertonbl aHanu3a ra3oB U paCTBOPOB;

N3mepurenbHbie MpeoOpa3oBaTeNd U CXEMbI Mepeaadn MoKa3aHu.

LCoNoaRrwdE

.TepMOI[I/IHaMI/ILICCKHe M KJIbI HﬂpOTyp6I/IHHI>IX )51 Fa3OTyp6I/IHHBIX YCTAHOBOK.
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2

Jluteparypa aJisl IOATOTOBKHU
. [IpeoOpaxkenckuii B.I1. Temnorexuuueckue usmepenus: u npudbopsl: Mocksa:
Oueprus, 1978.
. [Toxonyn A.M. DkcniepuMeHTalIbHbIE METOIbI HccienoBanuii. [lorpemnoctu
U HEoMpeeIeHHOCTH n3MepeHnid. YueoHoe nmocodbue. CI16: CIT6I'Y UTMO,
2006.

. MexaHHKa ;KHJIKOCTH U rasa

1.
2.

Mogenu XuaKoii cpeibl; HbIOTOHOBCKHE U PEOJIOTHYECKUE KUIKOCTH;
I'mppocraTuka: ypaBHeHUs Oisiepa, OCHOBHasg (opMyna T'MIPOCTAaTUKH,
JaBJIeHNE HA CTEHKU; OTHOCUTENIbHBIN TOKOH CpEJIbl;

. Cubl, neiicTByIOIIKE B JKUIKOCTH, HOPMAJIbHBIE U KacaTeJIbHbIC HANPSKEHHUS,
TEH30p HANpsDKEHHH;, ypaBHEHUE JIBIKCHHUS B HAMPSKEHUSIX; OOIIME 3aKOHBI U
YpaBHEHHS JWHAMUKH >KUJIKOCTH: MHTETpaibHas (Gopma 3aKOHOB COXPaHEHHS,
o0o0menHass rumnore3a HplooToHa, ypaBHeHue HaBbe-CTOkca, TrpaHUYHbBIE U
HavaJIbHbIC YCIIOBUS;

. Pexxumbl TeyeHWs; TOHATHE O TIOTPAHUYHOM CJIO€; MOJENb HJCANTbHOMN
KHUIKOCTH; ypaBHeHHEe bepHymn; momobue THIPOIUHAMHUYECKHX IMPOLIECCOB H
aHaJIu3 pa3MepHOCTEl;

. OgHoMepHast Mozienb MOTOKA; MOTEpsl Halopa, TeYeHHe B TpyOax, UCTEUEHUE
KHUJIKOCTU M raza 4epe3 OTBEpCTUS M HACaJIK{, Ta30JuHaMHuecKue (QyHKIUU
pacxo/1a; CBEpX3BYKOBOE JABM)KEHUE T'a30B;

. YpaBHEHHE OTHOMEPHOTO HEYCTAHOBUBILETOCS JBUKECHHUS.

Jlureparypa ajisi HOArOTOBKH
1. Jlottusnckuii JI.I'. Mexanuka >KUJIKOCTH U Ta3a - /- u3f., ucnp. — M.:
Hpoda, 2003. — 840 c
2. Ieeiakuit B.C. Mexanuka sxuakoctu v raza / [lIssiakuit B.C., Spomienko
O.T'., Topnon A.M., lllaspun B.C., HockoB A.C. 2-e u3z., nepepal. u AOI.
Mocksa: N3patenbctBo MKI] "Akanemknura", 2003. - 464 c.



3. IPUMEP TECTOBBIX BOITPOCOB

1. Jlnms kaKkoro Impoliecca crpaBeiiBo cooTHoteHue P/P,=T/T,?

2. Kakoii mapameTp COCTOSIHHS OCTaeTCs HEU3MEHHBIM IIPH HarpeBe BIAXXHOIO
BO3YyXxa?

3. Moxer nu Temmeparypa Tmociie aauadaTHOTO pAacIIMpeHHsl ra3a COXPaHHUTb
UCXOJHOE 3HAYCHUE?

4. C Kako#l CTOPOHBI TEIIOOOMEHHOH MOBEPXHOCTU CIIEAYET NMPUMEHATh OpeOpeHue
I MHTEHCU(UKAIIUHU TeTUTonepeaadn?

5. Uemy paBHO U3MEHEHHE BHYTPEHHEN SHEPTUU B U30TEPMUUECKOM Mpouecce?

6. Kak Ha3pIBaeTCA KOJMYECTBO TEIUIOTBHI, OTAABAEMOE WM IPUHAMAEMOE
IOBEPXHOCTBIO CTEHKH IuIomanbsto F 3a Bpems t = 1¢?

7. Ilpu xkakoMm pexume KUeHust Ko3hPUIMEHT TeMI00TAaur C TOBEPXHOCTH BbILIE?

8. LIk KakoW XOJIOAMJIBHOM YCTAHOBKHM HE UMEET KoMIpeccopa?

9. 3auem B I'TY numkmna bpaiiToHa B Kamepy cropaHusi nojaercs OOJbIION HU30BITOK
BO3/lyXa, KHCIIOPOJ KOTOPOTO HE YYaCTBYET B TOPEHUU?

10.YT0 Tako€ HEONPEAEIEHHOCTD U3MEPEHHUS !

11.Kakum npubopoM U3MepsIIOT OTHOCUTENBHYIO BIIaXKHOCTh BO3yXa?

12.Kak Ha3pIBaeTCSA OTKIIOHEHWE U3MEPEHHOI'O 3HAYEHMS BEJIWYMHBI OT €€ NCTUHHOTO
(IeMCTBUTEILHOTO) 3HAYCHUS?

13.Kak Ha3pIBacTCsl COBOKYITHOCTbH OIE€pPAlli, BBIIIOJIHAEMBIX B LIEJISAX MTOATBEPKICHUS
COOTBETCTBUS CPEJCTB U3MEPEHUN METPOIOTMUECKUM TPeOOBaHUSIM?

14.MOHO M UCIIOJIB30BATh YpaBHEHUE bepHyIuM 11 ChITy4en cpeabl?

15.I'mapaBIuyeCcKUM y1apoM Ha3bIBaeTCs?

16.Kakol nrana3oH 3HadYeHUM ynciia Maxa npu CBEpX3BYKOBOM TE€UEHUU?

17.KakuMu MexaHM3MaMHi MOKET NIEPENABATHCS TEIUIOTA OT YACTULbI K YacTHILIE?

18.ITpu kakoM yciI0BUHU TPyOy MOKHO CUUTATh TUAPABINYECKH II1aJKOM?

19.Kakoit kpuTepuii mogo0us CBSI3bIBAET MACCOBBIE CUJIbI U CUJTI HHEPLIUH?

20.0T 4ero 3aBUCUT CKOPOCTh 3BYKa B aAMabdaTHUECKOM Ipoliecce?



4. SBAK/IIOYUTEJIBHBIE TOJOXEHUSA

[locne  mpoBenaeHHs  MEKIUCHUIUIMHAPHOTO  HJK3aMEHa  aOUTypHEHTa
HH(GOPMUPYIOT O pe3yIbTaTax MEKIUCIUIIMHAPHOTO HK3aMEHa.

B ciiydae Hecornmacusi ¢ pe3ysbTaTOM BCTYIUTEIBHOIO HCIBITAHUSI AOUTYPUEHT
MMEET MIPaBO Ha aleJUISLUIO [0 PE3yJIbTaTaM BCTYIUTEIbHOIO UCIIBITAHUS.



ANNOTATION

The program contains a list of topics (questions) on the disciplines of the
professional curriculum cycle for Bachelor's degree program 13.03.01 Heat Power and
Thermal Engineering, included in the content of the test assignments of the entrance
examinations for master's degree.

Entrance test is evaluated on a 100-point scale.

The minimum number of points, confirming the successful completion of
interdisciplinary examination - 50 points (50%).

Entrance tests for English-language educational programs are conducted in
English.



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

1. Thermodynamics and heat-and-mass transfer;
2. Thermotechnical measurements;
3. Fluid mechanics.

2. CONTENT OF ACADEMIC DISCIPLINES

1. Thermodynamics and heat-and-mass transfer

ook wnE

7.
8.

9.

The laws of thermodynamics. Thermodynamic processes and cycles;

Real gas. Moisture vapor. Moist air;

Flow thermodynamics;

Thermodynamic analysis of cycle efficiency;

Phase transitions;

Thermodynamic cycles of steam and gas turbines. Cycles of combined cycle
gas turbines;

Heat exchange theory: thermal conductivity, convection, radiation;

Heat exchange processes calculation;

Refrigerating and cryogenic engineering;

10.Heat-transfer enhancement;

11.Fuel and the fundamentals of combustion theory;
12.Heat application in the industry;

13.Secondary energy resources.

References

1. Kirillin V.A. Engineering Thermodynamics / Kirillin V.A. Sychev V.V.
Sheindlin A.E. M.: Energoatomizdat press, 1983. — 416 p.

2.

Isachenko, V.P. Heat Transfer / V.P. Isachenko, V.A. Osipova, A.S.

Sukomel. 7th ed., corrected and expanded. - M: "Energoizdat”, 1981. - 415
p.

2. Thermotechnical measurements

Basic concepts of metrology;

Standardisation and certification of measuring instrument;
Measurement uncertainty;

Methods and instruments for temperature measurement;
Measuring pressure, rarefaction and differential pressures;
Measuring flow velocity;

Measuring the flow rate of liquids, gas, steam and heat;
Analysis methods for gases and solutions;

Measuring transmitters and telemetering systems.
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https://www.multitran.com/m.exe?s=heat-transfer+enhancement&l1=1&l2=2

References
1. Heat-engineering measurements and instruments / Preobrazhensky V.P — M.:
Energia, 1978.
2. Experimental research methods. Deficiencies and measurement uncertainties /
Pokhodun A.l., Study Manual. SPb: SPbGU ITMO, 2006.

3. Fluid mechanics

1. Fluid model; Newtonian and rheological liquid;

2. Hydrostatics: Euler equations, main hydrostatic formula, wall pressure;
environment relative dormancy;

3. Liquid forces, normal and internal stress, stress tensor; equation of motion;
general laws and equations of fluid dynamics: integral form of conservation
equation, generalized Newton's hypothesis, Navier-Stokes equation, boundary
and initial conditions;

4. Flow regimes; concept of the viscous layer; ideal fluid model; Bernoulli
equation; similarity of hydrodynamic processes and dimensional analysis;

5. One-dimensional flow model; pressure loss, pipe flow, fluid and gas outflow u
raza through the bores and nozzles, gas-dynamic functions of flow rate;
supersonic gas flow;

6. Equation of one-dimensional transient motion.

References
1. Fluid Mechanics / Loitsyansky L.G. — 7th ed. — M.: Drofa, 2003. — 840 p
2. Fluid Mechanics / Shvydkiy V.S., Yaroshenko Y.G., Gordon Y.M., Shavrin
V.S., Noskov A.S. — 7th ed., corrected and expanded — M.: ICC
"Akademkniga" press, 2003. - 464 p.



3. EXAMPLES OF TEST QUESTIONS

For which process is the P1/P2=T1/T2 ratio fair?

Which state parameter remains constant when moist air is being heated?

Can the temperature after the gas's adiabatic expansion maintain its initial value?

On which side of the heat exchange surface should finning be used to intensify the

heat transfer?

5. What is the equal of internal energy change in an isothermal process?

6. What is the amount of heat that is given or received by the wall surface of area F in
atimet=1s?

7. In which boiling condition is the heat transfer coefficient from the surface higher?

8. Which refrigeration cycle doesn't include a compressor?

9. Why does the Brighton Cycle GTU supply a large air excess to the combustion
chamber when the amount of oxygen supplied is not involved in the combustion
process?

10.What is measurement uncertainty?

11.Which instrument is used to measure relative humidity?

12.What is the name of the deviation of a measured value from its true (actual) value?

13.What is the name of the set of operations conducted to confirm that measuring
instruments meet metrological requirements?

14.Can the Bernoulli equation be used for granular medium?

15.What is a water hammer?

16.What is the range of Mach number values for a supersonic flow?

17.What mechanisms can transfer heat from particle to particle?

18.Under what condition can a pipe be considered hydraulically smooth?

19.Which similarity criterion links mass and inertia forces?

20.What does the sound speed in the adiabatic process depend on?
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4. FINAL PROVISIONS

The applicant is informed of the results of the interdisciplinary examination
upon completion of the interdisciplinary examination.

In case of disagreement with the result of the entrance test, the entrant has the
right to file an objection to the results of the entrance test.



