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1 ueﬂl/l U 3aa4Y4 BCTYNHUTEIbHOI0 UCIIbITAHUS

BeTynuTenbHOE WCMbITAHME B MAaruCTpaTypy HampaBjeHO Ha BBISBICHME CTCHCHHU
FOTOBHOCTM a0MTYPUEHTOB K OCBOGHHMIO MarnCTEpPCKOW NMPOrpaMmbl Mo HANpasjeHUIo 13.04.01
- TennosHepreTvka M TerjoTeXHUka. B Xoje BCTYMMUTENBHONO MCHbITAHUSA OLEH MBAKOTCA
000011IEHHbIE 3HAHWS M yMEHHUsI B 00J1IaCTH TEIJIOOHEPTETUKH W TENJIOTCXHUKH] BBISIBIIACTCA
crenenb CHOPMHUPOBAHHOCTH KOMIETEHLMHK, 3HAUYMMBIX JJi  YCHCIIHOro oOyueHust B

marucrparype no HarnpasieHuto 13.04.01 - TeruiosHepreTrnka u TEMIOTEXHNAKA.

2 TpeGoBaHusi K pe3yJbTATaM OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX
nporpaMm GakajaBpUaTa M BbICHIEro o0pa3oBaHUs /s MOCTynalomWux B

MarucTpartypy

Jlvua, uMerolMe AMIUIOM OakajiaBpa WM CleluanucTa, jKejaatolue OCBOUThL JaHHYo
MarucTEpCKyio MporpaMmy, 3a4ucisiioTCs B Marucrpatrypy Mo pesyjibraraM BCTYMUTEIbHBIX
MCTIBITAHKH, MPOrpaMMa KOTOPbIX pa3paboTaHa Y HUBEPCUTETOM.

ITporpamMma BCTYNUTENbHBIX MCIIbITAHUI COCTOUT U3 JIBYX 0053aTE/IbHBIX Pa3/ICJIOB:

- BCTYMUTEJILHOTO MEXKAUCLUIUIMHAPHOIO dK3aMeHa

- JIOTIOJHUTENBHOTO cobeceoBatus (MprU HEOOXOAUMOCTH).

Dk3ameH U cobeceioBaHNEe MPOBOAATCS B OUHOM MM JUCTAHLMOHHON (popme MpH
YCJIOBUHW WACHTU(HUKALIMM TOCTYNAKOLIEro NOCPEACTBOM BU/ICO3BOHKA.,

Ha BCTYnMTENbHOM 5SK3aMeHe abMTYpHEHT JIOJDKEH [0Ka3aTh YPOBEHb 3HAaHMM,
COOTBETCTBYIOIMX OCBOCHHIO CIIE/IYIOLMX KOMIETEHIMH, SKBUBAJIECHTHBIX KOMICTCHLHUIM
®I'OC BO (3++) no nanpasienuto noarotoBky Gakanaspuara 13.03.01 - Teruosnepretnka u
TEeMJOTeXHHUKA:

2.1 cnocoGHOCTh K KOMMYHMKALIMM B YCTHOW M TNHUCbMEHHOW (opmax Ha pycCcKOM M
MHOCTPAHHOM SI3bIKAX JJIsl PELIeHUs] 3a1ay MEXKJIMYHOCTHOrO M MEKKYJIbTYPHOro
B3aUMOJICUCTBUS;

2.2 ¢cnocoOHOCTh K caMOOpraHu3ali 1 camooOpa3oBaHuIo;

2.3 cnocoGHOCTL JEMOHCTPUpPOBaTh 0a3oBble 3HAHMS B 00JAaCTH €CTECTBEHHOHAYYHbBIX
JMCLMIUIMH, TOTOBHOCTBIO BBISBJATH E€CTECTBEHHOHAYHHYIO CYLIHOCTH 1pobiiem,
BO3HMKAIOIIMX B XO0je MNpOopecCHOHANbHOW JAeATENbHOCTH; MPUMEHATb Ul UX

pa3peuIeHUs1 OCHOBHBIC 3aKOHBI €CTECTBO3HAHHUSI,



2.4  cnocoOHOCTh  MNPOBOAMTH  pacyeTbl MO  TUMOBLIM  METOJIMKAM, MPOCKTUPOBATH
TEXHOJOIMYECKOe  000pyJ0BaHHE C  MCMOJIB30BAHWEM  CTAaHJApPTHBIX  CPE/ACTB
aBTOMATHM3allMK MPOSKTUPOBAHUS B COOTBETCTBHUHU C TEXHUUECKUM 3a/laHHEM;

2.5 cnocoOHOCTh y4acTBOBATb B IMPOBEACHUM IPEABAPUTEILHOIO TEXHHUKO-3KOHOMHUECKOIo
00OCHOBAHUSI  MPOEKTHBIX  pa3paboTOK HHEProOOLEKTOB M HX 3JIEMEHTOB 10
CTaHapTHbIM METOAMKAM;

2.6 cocoGHOCTh K MPOBEAEHUIO SKCIIEPUMEHTOB 110 3aaHHOM MeTouKe, 00paboTKe U aHalu3y
MOJIYYEHHBIX PE3yJbTATOB C MpPUBJICUEHUEM COOTBETCTBYIOLIEIO MaTEeMaTHYECKOro

annapara.

B xojme n0MonHUTENBHOrO coOeceoBaHUsl OLIEHWBAETCS MOTHBALMS W YPOBEHb
NOATrOTOBKK abUTypUEHTa JUlsl IPOXOXKAEHHUSI 00yueHust o marucrepckoit nporpamme 13.04.01

S TGHHOSHCpFCTI/IKa U TECIVIOTCXHHUKA.

3 Conepmaﬂue MmporpamMmmal BCTYNIUTEJIbHOIO MEXIUCHUINTUHAPHOTO

IK3aMEHAa
AGUTYpHEHTBI,  TOCTynarolde B Maructparypy no  mnporpamme  13.04.01
«TenyodHepreTuka M TEIUIOTEXHUKA», JOJOKHbI [MPOHTH TECTUPOBAHWE W OTBETHUTH Ha

HECKOJILKO BOIMPOCOB M3 HUIKENTPUBCACHHOIO CIIUCKA:

3.1 TemaTHKAa OCHOBHbIX BONPOCOB (HA PYCCKOM SI3bIKE)

3.1.1 TepmouHamuka

1. YpaBHEeHHUs COCTOSIHUS 1)1 UJIea]IbHBIX U PEAIbHBIX Ia30B; TEMIOEMKOCTH BELLECTB;

2. TlepBblii 3aKOH TEPMOJMHAMMKM JJIsi 3aKPbITOM CcUCTEeMbl; Teruiora; pabora;
BHYTPEHHSIsI DHEPTUsl; SHTAJILITUS;

3. BTopoii 3aK0H TepMOJAMHAMUMKH JUIsl 3aKPBITOW CUCTEMbI; SHTpONUs; p-V - AMarpamMmma;
T-S - nnarpamma;

4. UneanbHble UMK TEMJIOBBIX MalllMH: UMK KapHO; UMK/ ABUraTesiei BHYTPEHHErO

CropaHus; LMKJIbl KOMIIpeccopa U 1eTaHaepa;

5. PeasibHble ra3bl: BNaKHbBIM BO31YX; BOJSHOM nap;

6. LlMK/1bl MapoCUIIOBBIX YCTAHOBOK;

7. Llnkiiel ra30TypOMHHBIX U pEAKTUBHBIX JBUraTesei;



8. h-d - Auarpamma BI@XHOro BO3/yXa; M300paKeHHe OCHOBHBIX MPOLECCOB U3 MCHCHUA
COCTOSIHUS BJIaXKHOTO BO3yxa Ha h-d - quarpamme;
9. LMKJIbI XOJOAMIBHBIX MAILWH; TEIIOBBIE HACOCHI; OOPATHbIM LMK KapHho;

10. MakcumaibHas paboTta; SKCepreTH4eCKH|ii MeTo L MCCIe10BaHus.

3.1.2 TeromaccooOMeH

1. OCHOBHBbIE TOHSITUS U 3aKOHbI TEMI000MEHa;

2. OCHOBHbIE 3aKOHBI TEMIOOOMEHA U3JTYUEHUEM;

3. Maremaruiueckass (GOpMYJIMpOBKAa 3a1a4d O TEMIOMacCOOOMEHE; BMJbl KPaeBbIX
YCJIOBU;

4. CrauMoHapHas M HecTallMOHapHasi Terj0NpOBOAHOCTD;

5. TennonpoBoAHOCTL OJAHOPOAHON OJHOCIOKHOM MJIOCKOH 1 LIUJIMHJIPUYECKON CTEHOK;

6. TennonpoBOAHOCTb MHOTOCIOMHOM MJIOCKOH W LMIMHAPUYECKOH CTEHOK; KOHTAKTHO®
TEPMUYECKOE COMPOTUBJICHHUE,

7. Teruonepeaaya 4epe3 MHOIOCAOWHYIO TJIOCKYIO M LWJIMHAPUYCCKYIO  CTCHKH,

COTIPOTHUBIIEHHE TEIJIONEPEIAUH;

8. TenyonpoBoHOCT TEJ ¢ BHYTPEHHUMHU HCTOUHHKAMM TETIOTBI;

9. ®usuka SBIEHWS TEMJIOOTAAYM; TEOpUs MOA0OHs; ypaBHEHMs M0j00Ms; uuca

nonobus rergoodbMeHa;
10. TenooTa4a npy BHeLIHEM OOTEKaHUHU TEJ,
11. Terao0T/1a4ya Npy BHIHYKIEHHOM TEUYSHHUH JKMAKOCTH B TpyOax W KaHasax;

12. TerooTtaa4a npu CBOOOJHOM JIBUKEHUW B IPABUTALIMOHHOM 110JI€ MACCOBBIX CHJT;
13. CBs3b MeX/y TPEHHEM U TeriooTAauel (aHanorus PeiHobaca);

14. TennooTnavya nNpu KUNEHUU; PEXKUMbI KUTICHUS

15. TeryiooTa4a Npyu KOHAEHCALIMK, KanejibHas U MICHOYHAsl KOHCHC AL,

16. OcHoBbI MaccooOMeHa; 3aKoH Duka;

17. Yucna nopodust maccooOMeHa;

18. AHanorus npoLeccoB Teio- i MaccooOMeHa, popmyJibl pacyera.

3.1.3 MexaHuKa »XHJIKOCTHU U rasa

1. ®usznueckue cBOMCTBA Ia30B U KUJIKOCTEN;
2. Tlone ckopocTei, JMHMUM M TpPYyOKM TOKa; MOHATHS TMOTOKa W pacxona 4epes

INMOBEPXHOCTD,

3. VpaBHeHUs HEPA3PbIBHOCTH (CIIOLIHOCTH) B Pa3IMUHbIX (hopmMax;



4. Ypasuenus HaBbe-CTokca Juls raza ¥ HECKMMAEMO# JKUAKOCTH;

5. OCcHOBBI 10106HsI THAPOMEXAHMUECKUX TIPOLIECCOB; YNCIA U KPUTEPHUH OO0k

6. YpaBHeHue bepHyiiu;

7. TuapaBiuyeckue CONpOTHBIEHUS, UX (u3nueckas NpUpoja 1 KiacchpuKanmsi;

8. INoTepu Hanopa (IHeprun), F’HAPABIMUECKUH KOIPPULUEHT TPEHHUS;

9. JlaMHHApHBIHA 1 TYpOYNEHTHBIN PEKUMBI JBIKEHUS JKUAKOCTH; 4ucio Pelinonbaca u
€ro KpUTHUYECKOE 3HAUYEHHE,;

10. OCHOBHOE YpaBHEHUE I'MIPOCTATHUKMU;

11. UcTeueHue HECHKHUMAEMOU JKHUIKOCTH yepes3 OTBEPCTHS U HaCalKH.

3.1.4 Teopusi ¥ TEXHUKA DKCIIEPUMEHTA

1. Knaccudukaius METOAOB U3MEPEHUIA;

2. IpsMble OJIHOKpATHbIE U3MEPEHHsl, 00pabOTKa AaHHbIX]

3. Knaccudukauusi norpeHocTei;

4. OcHOBHbIE CNIOCOOBI U CPE/ICTBA U3MEPEHHUS TEMIIEPATYPbl;

5. OcHOBHBIE CNOCOOBI U CPEACTBA UBMEPEHUS 1aBJICHNS;

6. OcHOBHbIe crocoObl M CPEACTBA M3MEPeHHMs pacxoja M o0bema [BHXKYLIEHCH
JKUJIKOCTH WIIU rasa;

7. JJaT4MKH TEIMJA0BOrO MOTOKA;

8. HopmasnbHoe pacnpejesieHue, JMCcnepeus, CpeIHeKBapaTUUeCcKOe OTKIIOHCHHE.

.2 The thematic range of main questions (the English language)

3.2.1 Thermodynamics

1. Equations of state for ideal real gases; specific heat of substances;

2. The first law of thermodynamics for a closed system; heat; work; internal energy;
enthalpy;

3. The second law of thermodynamics for a closed system; entropy; p-V chart; T-S —
chart;

4. Ideal heat engine cycles: Carnot cycle; internal combustion engine cycles; compressor

and expander cycles;

5. Real gases: humid air, steam;

6.‘ Steam power plant cycles;

7. Cycles of gas turbine engines and jet engines;

8. Refrigeration machine cycles; heat pumps; reverse Carnot cycle;



9. Maximum work in thermodynamics; exergy research method.

3.2.2 Heat and Mass Transfer

1. Basics of heat transfer; main laws and concepts of heat transfer;

2. Main laws of radiation heat transfer;

3. Mathematical formulation of the heat and mass transfer problem; types of boundary
conditions;

4. Steady and transient heat conduction;

5. Steady heat conduction of a uniform single-layer flat and cylindrical walls;

6. Steady heat conduction of uniform multi-layer flat and cylindrical walls; contact
thermal resistance;

7.0verall heat transfer through multi-layer flat and cylindrical walls; overall thermal

resistance;

8. Heat conduction of bodies with internal heat sources;

9. Physics of heat transfer; similarity theory; similarity equations; dimensionless heat

transfer similarity numbers;
10. External forced convection;
11. Internal forced convection;

12. Natural convection;

13. The relationship between friction and heat transfer (Reynolds analogy);
14. Boiling heat transfer coefficient at boiling; regimes of boiling;

15. Condensation heat transfer; film condensation; dropwise condensation;
16. Basics of mass transfer; Fick’s law of diffusion;

17. Dimensionless mass transfer similarity numbers;

18. Analogy of heat and mass transfer processes, calculation equations.

3.2.3 Fluid and Gas Mechanics

1. Physical properties of gases and liquids;

2. Velocity field; streamlines; concepts of flow and flow rate through a surface;

3. Continuity equations in various forms;

4. Navier-Stokes equations for gas and incompressible fluid;

5. Fundamentals of similarity of hydro-mechanical processes; numbers and similarity

criteria;



6. Bernoulli equation;

7. Hydraulic resistances, their physical nature and classification;

8. Losses in head (energy); hydraulic coefficient of friction;

9. Laminar and turbulent modes of fluid motion; Reynolds number and its critical value;

10. The basic equation of hydrostatics;

11. The flow of incompressible fluid through the holes and nozzles.

3.2.4 Theory and Technique of the Experiment

1. Classification of measurement methods;

2. Direct single measurement, data processing

3. Classification of errors and uncertainties;

4. Basic methods and means of temperature measurement

5. Basic methods and means of pressure measurement

6. Basic methods and means of measuring the flow rate and volume of a moving liquid
or gas;

7. Heat flow sensors;

8. Normal distribution, variance, standard deviation.

4 ConepaxaHue JONOJTHUTEIBHOI0 cobece 10BAHMS

[Ipu npoxosxaeHn KOHKYPCHOrO 0TGOpa aGUTYpUEHTBI JIOJKHBI PacckasaTh O CBOEM
onbITe Y4eOHOM, HayyHOW M MpPodecCHMOHATBbHON NEATENLHOCTH M MOTYT MpPEJOCTABUTL KAk
JOMOJIHEHUE CIIEYIOINE JOKYMEHTI:

- JMIVIOMBl nOOEAMTENeH OJMMMIMAL U JlaypeaToB KOHKYPCOB HAYYHBLIX M
NPOEKTHBIX padoT;

- JIaHHBIC O HAJIMYWWM MMEHHBIX CTUMEHAWNH U I'PAHTOB MUHUCTEPCTB, BEJIOMCTB,
(boH0B, nomBepm,ueHHbie JOKYMEHTAJIbHO;

- OnyOJIMKOBAaHHbIE HAyuHblE M HAay4HO-NPAKTUUECKHE paboThl (3aBEpEHHbIE
KOMNUH);

- cepTuduKaTEl O  MPOXOXKACHHUHM  CTAKMPOBOK W KypCOB  MOBbILIEHHS
KBIM(PMKALIMM; - PEKOMEHAALIMK FOCYIAPCTBEHHOM aTTeCTallMOHHON KOMUCCHH.

AOGUTYpUEHTBI,  MOCTYMAlOLWIME HAa  Marucrepckytro  nporpammy  13.04.01 -
TennosnepreTnka M TEMIOTEXHUKA MO NPOPUIIO MOATOTOBKM DHEPreTHKa M MHKEHepHas

TEMIO(pU3MKA, JOTKHBI TAKXKE TPELOCTABUTD:



- MOTHBALMOHHOE 3CCe Ha aHTJIMICKOM si3bike (He Oosiee ABYX CTpaHUL| €YaTHOrO
TekcTa opmata A4), B KOTOPOM JIO/DKHBI ObITh OTpaskeHbl 00pa3oBaHUE W MPAKTUUYECKHI
oneiT abuTypueHTta, npodeccuoHanbHble IaHbl Ha Oyayllee, MPUYMHBIL, MO KOTOPBIM
abuTypueHT xoder o0y4arbesi Mo M30paHHOM MarucTepckoil mporpamme, Kakum obpasom
abutypueHT OyJeT MCMOJb30BaTh 3HAHMS W HABBIKH, MMOJIy4EHHbIE BO BpeMsi 00y4eHHs B
MarucTpaTtype B CBOEH JesTeJIbHOCTH;

- CBEJEHMs O NOJY4eHHOM 00pazoBaHUM (HanpuMmep, AUIIOM OakaiaBpa, BbINHCKA
C OLEHKaMU, UMEIOLLUICS cpeiHui Oa 1 T.11.);

- cepTu(UKaT YpOBHS OCBOCHMS aHTIMHCKOTO SI3blka (MPU HAJTUUUK)

- pestome win Curriculum vitae.

AOGUTYypHEHTBI, MOCTyHalollMe Ha  Marucrepckyio  mporpammy  13.04.01 -

Tennoaﬂepremxa U TECIUIOTCXHHUKA I10 HpO(bl/lﬂ}O MoAroTOBKH 3HCpFCTMKa U HWHIKCHEpHas

TCHJ]O(I)HBHK&, JOJIDKHBI TAKXKE ﬂpOﬁTH CO6CC€II,OBaHl/l€ Ha QHTJIMMUCKOM SI3bIKE.
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