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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucnunnuza «boproBas 3HEPIUs» BXOAUT B IIPOIPaMMy Marucrparypsl «bammuctuyeckoe
MPOEKTUPOBAHNE KOCMUYECKUX KOMIUIEKCOB U cucTeM» 1o Hampasiienuto 01.04.02 «l[Ipuxnagnas
MaTeMaTHKa ¥ WHPOpPMATHKa» W U3ydaercs B 3 cemecTpe 2 Kypca. JMCHMIUIMHY peann3yeT
Kadenpa Byza-Ilaptaépa. ducrumimHa cocTouT u3 6 pasmenoB u 20 TeM M HampaBiieHa Ha
u3ydeHne (QpyHIaMeHTaIbHBIX OCHOB Of aerospace propulsive devices as systems, with functional
requirements and engineering and environmental limitations along with requirements and
limitations that constrain design choices. Both air-breathing and rocket engines are covered, at a
level which enables rational integration of the propulsive system into an overall vehicle design.

Llenpt0 OCBOEHUS AWUCHUIUIMHBI sBIsieTcss (hopMupoBaHHe (PyHIaMEHTAIbHBIX 3HAHUN U
HAaBBIKOB IIPUMCHCHHUA MCTOAOB PCIICHUA 3aaay, H606XOI[I/IMBIX I HpO(l)eCCHOHaHBHOfI
JEATEIHOCTH, TOBBIIICHHE OOILEro ypOBHS T'PaMOTHOCTH CTYAEHTOB B mucuuiuimHe On-board
Energy. Crynentsl Hayuarcs list and explain the characteristics and performance of aerospace
propulsion systems, model newly-conceived rocket or air breathing propulsion systems and
estimate their performance and behavior, carry out preliminary designs of rocket or air breathing

propulsion systems to meet specified requirements.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBOEHUE OUCLHAIUINHBI

«boproBas 3HEprus»

HampaBJICHO Ha (QOPMUPOBAHUE Y

o0yyaroIuxcst CAeAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl A0CTHKEHHS] KOMIIEeTeHIIUT
Hugp Komnerenuus A PRI N n
(B pamMKax JaHHOW JTHUCIUILIIHEI)
OIIK-2.1 Ucnonp3yeT pe3ynbTarhl NIPUKIAAHON MaTeMaTUKH JUIs
OCBOCHWUS, aJalTallii HOBBIX METOIOB PEUICHNs 3a1a4 B 00J1acTH
CnocoOeH coBepIIEHCTBOBATh M |TPOQECCHOHAIBHBIX HHTEPECOB;;
OITK-2 peann30BbIBATH HOBBIE OIIK-2.2 Peanusyer U COBEPIICHCTBYET HOBbIE METO/IbI PELICHUS
MaTeMaTHYeCKHe METOIbI MPUKJIAIHBIX 337124 B 00J1aCTH MTPOQECCHOHANBHON JIESITEEHOCTH; ;
pemenus npukaaaseix 3aga4  |OIIK-2.3 [IpoBoaANT KauecTBEHHBIN M KOIWYECTBEHHBIIN aHAIN3
MOJIyYEHHOTO PELICHHUS C LENbI0 TOCTPOCHHUS ONTUMAIEHOTO
BapHaHTa.;
OIIK-3.1 Pa3zpabaTsIiBaeT MaTeMaTHYECKHE MOJIENH B 00JIaCTH
CnocobeH pa3pabaTbIiBaTh MPUKJIAHOW MaTeMAaTHKH U HHPOPMATHKY;;
MaTeMaTUYECKUE MOJIEIH U OIIK-3.2 AHanu3upyeT MaTeMaTHYECKUE MOJIENHU TSI PEIICHHS
OTK-3 IIPOBOJUTH UX aHAIU3 PU MPUKJIAIHBIX 33729 POo(eCCHOHANBHOMN eI TeIbHOCTH;;
peleHnn 3a1a4 B 00acTi OIIK-3.3 Pa3zpabarbIBacT M aHAIN3UPYET HOBBIE MaTeMaTHUECKHE
npodeccHoHAIBEHOM MOJIETIH ISl peLIeHNs IPUKJIAJHBIX 33134 MpodeccHoHaNbHON
JESITeAbHOCTU JIeSITEIFHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTuKU 1
nH(popMaTHKL.;
I1K-3.1 3HaeT OCHOBHBIE MaTEMaTUYECKHIE METOABI U COBPEMEHHBIE
MHCTPYMEHTAJILHBIE CPEACTBA B 00J1aCTH OaJUTUCTHUECKOTO
MIPOEKTUPOBAHUSI KOCMHYECKNX KOMIIEKCOB U CHCTEM;;
Crioco0eH y4acTBOBaTh B
[TK-3.2 Bnageer 6a30BbIMU 3HAHUSMU TI0 CTaHAApTaM, HOpMaM U
MIPOBEICHUH HAyIHBIX .
. MpaBUJIAMH pa3pabOTKH MPOESKTHBIX PEIICHUH B 0071acTH
HCCIIeIOBaHUN M pa3padoTKe
o OaNMCTHKY, AMHAMUKY W YIIPABICHUS MOJIETAMH KOCMHUYECKUX
IK-3 MIPOEKTHBIX PEUICHUH B 00IacTu
anmaparos;;
0aJUIMCTHUKH, TUHAMUKY U
[TK-3.3 YMmeeT npuMeHsITh MaTEMaTHIECKHUE METOIBI U
yIpaBJIeHUs TOJIETaMU
COBpEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTUH NIPH MPOBEJICHUN
KOCMHMYECKHX aNlapaToB N .
Hay4YHBIX UCCIIEZIOBAaHNH 1 pa3paboTKe MPOEKTHBIX PELICHUH B
obyacTu OaJUTMCTHKHU, TMHAMUKHU M YIIPABICHUS HOJICTaAMU
KOCMMYECKHX aNapaToB.;
IK-5 Cnocoben ananmsupoBath, B ToM |I1K-5.1 3Haet otpaboTaHHbIE 1 NPUMEHSIOIIMECS] METOANKH, B TOM




HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

YHUCIIE HA aHTJIMHCKOM SI3BIKE,
METOIUKH HUCCIIEOBAHMS
0aJNIMCTUYCCKUX U
JMHAMHYIECKUX XapaKTePUCTHK
MPU MOJICITUPOBAHUH TPACKTOPHIA
MOJIETOB KOCMHYECKHX alnapaToB

YHCIIE U3 aHTJIOS3BIYHBIX HCTOYHHUKOB, AJISl HCCIIEJOBAHHS
OaJTHCTHYECKUX U TUHAMHYIECKAX XapaKTEPUCTHUK MIPH
MOJICTTMPOBAHNH TPACKTOPHI MOJIETOB KOCMHYECKHX alllapaToB;;
[1K-5.2 Ymeer pa3pabaTsIBaTh 1 MOJACPHU3HPOBATH METOAUKA
HCCIEN0BaHNS OATMCTHIECKUX M JMHAMUYIECKUX XapaKTePHCTHK
MIPY MOJICITUPOBAHIHN TPAEKTOPHH MOJICTOB KOCMUYECKHX

anmnaparos;;

[1K-5.3 Bnageer MeTogaMHu U ITOAXOAAMHU K UCCIEIOBAHUIO
OATUCTUYECKUX U TUHAMHUYECKHUX XapaKTEPUCTUK MIPH
MOJIEIMPOBAHUH TPAEKTOPUI MOJIETOB KOCMUYECKHX alnapaTos.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnmza

«boproBas

SHEPIUs»

OTHOCHUTCS K 00s3aTeapHONM dacTH OJoKa

«Jductuminnel (MOayNn)» 00pa30BaTEIbHON IPOrPAMMBbI BBICIIETO 00pa30BaHUS.

B pamkax o0Opa3zoBaTesnbHON MpOrpamMmbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe

OCBaMBAaIOT CIOCOOCTBYIOIINE

JIpYru€  JUCLMILUIMHBI

W/WIN  TPaKTUKH,

3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIINHBI ((BOpTOBaH QHCPIHUA.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMo8 0C80EeHUS OUCYUNTIUHB]
g | Moo e
P KOMIETEHIIMH et *ﬂy ’ et *ﬂy ’
NPAKTHKHU NPAKTHKHU
Crocoben Pre-Graduation Internship in
COBEPILEHCTBOBATh U . Industry;
€aJIN30BBIBATH HOBBIE Aerospace Systems; Technological Training;
OIIK-2 p Structures & Materials Modelling; 109 9
MaTEeMaTHYECKUE METOIbI Dynamics and Control of
PEIICHHs TPUKIIATHBIX Space Systems;
3aJ1a4
Crniocob6eH pa3pabaTbIBaTh Programming; Dynamics and Control of
MaTeMaTHYECKUE MOJICIH U Aerospace Systems; Space Systems;
OIK-3 MIPOBOIUTH UX aHAJIU3 PU Structures & Materials Modelling; | Pre-Graduation Internship in
peleHnn 3a1a4 B 00J1acTH Project "Drone Systems Industry;
npodeccHoHaNIbLHON Engineering. Part 1"; Technological Training;
ACATCIIBHOCTHU
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
CnocobeH yJacTBOBaTh B . S
MPOBEJICHUM HAYUHBIX (online from RUDN Mission Pre-Graduation Internship in
POBE/CHH i Control Center) / HUP; . P
HCCIeI0BaHNi 1 pa3paboTke i Industry;
MIPOEKTHBIX PEIICHHUH B Aerospace S_ystems, . Technological Training;
IK-3 P Structures & Materials Modelling; . '
obJracTu GaJUIMCTHKH, - Dynamics and Control of
Project "Drone Systems )
JAHAMMKH U YHPABJICHUA . . ", Space Systems;
Engineering. Part 1";
II0JICTaMHU KOCMHYCCKHUX . .
AIADATOR Applied Mechanics and
P Engineering**;
Systems Engineering**;
Crocoben AHAM3HPOBATD, B Practical Tralnl_ng in Receiving Pre-Graduation Internship in
TOM YHCJI€ HA AHIJINHCKOM Remote Sensing Data from .
. - . Industry;
SI3BIKE, METOAUKHU Satellites and its Interpretation . R
. s Technological Training;
I1K-5 UCCIIEI0BaHUS (online from RUDN Mission .
) Dynamics and Control of
OATUCTHYECKUX U Control Center) / HUP; )
. . Space Systems;
JMHAMHYECKUX English Language;

XapaKTePUCTHK MIPH

Aerospace Systems;

JOCTHXXCHHIO




[penmecrByrommue Hocnexyromue
Mudg Haumenosanue HcflﬂI:IHHHbl7M0m JIN ncunnﬂnl:lil/;anou JIN
P KOMIIETeHIIHH e *ﬂy i A . ¥,
NPAKTHKH NPaAKTHKHU
MOJICITUPOBAHUH Structures & Materials Modelling;

TPaeKTOpU MOJIETOB
KOCMHUYECKHX aIlllapaToB

Applied Mechanics and
Engineering**;
Systems Engineering**;
Russian as a Foreign Language;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueii komnereniuid u CYII OI1 BO
** - 3JIEKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYI0EMKOCTh IUCIUILTUHBI «BOPTOBAst SHEPTHS» COCTABISET «5%» 3aUSTHBIX CIUHUIIL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHusi 00pa308amenbHOl NPOSPAMMbL BblCUle20 00paA308aHus Olisi OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

Basic principles of gas flow through rocket nozzles. Expansion and
acceleration of exhaust gases. Relationship between pressure,
temperature, and velocity along the nozzle. Choked flow conditions
at the nozzle throat.

1.1 Nozzle flow JIK, C3

Factors affecting mass flow rate in rocket engines: throat area,
1.2 |Control of mass flow chamber pressure, gas properties. Methods for regulating mass flow. | JIK, C3
Impact of mass flow variations on thrust and engine performance.

Modeling of thermal rocket Mathematical and computational models for predicting nozzle
engines performance. Key parameters: thrust coefficient, characteristic
1.3 Modeling of rocket nozzles velocity, specific impulse. Simplifying assumptions in nozzle JIK, C3
modeling: one-dimensional flow, steady-state conditions, ideal gas
behavior.

Paznen 1

Definition of nozzle area ratio as exit area divided by throat area.
Influence of area ratio on exhaust velocity and thrust. Optimum
expansion versus over-expansion and under-expansion.
Consequences of flow separation in over-expanded nozzles.

1.4 Effects of nozzle area ratio JIK, C3

Convergent nozzles for subsonic flow conditions. Convergent-
divergent nozzles for supersonic flow. Influence of nozzle contour
on flow uniformity and losses. Bell-shaped nozzles versus conical
nozzles. Aerospike nozzles and altitude-compensating designs.
Trade-offs between efficiency, weight, and manufacturing
complexity.

Pazmen 2 | Types of nozzles 2.1  |Connection of flow to nozzle shape JIK, C3

Combustion stability in solid propellant gas generators. Stable
versus unstable burning. Causes of combustion instability: pressure
3.1 |[Stability oscillations, acoustic coupling, propellant composition variations. JIK, C3
Methods for damping instabilities: baffles, inhibitors, resonant rod
Solid propellant gas designs.

Paspen 3 generators Definition of grain as the solid propellant charge. Grain

configurations: single perforation, multi-perforation, star-shaped,
3.2 Grain designs finocyl, wagon wheel. Influence of grain geometry on burning JIK, C3
surface area and thrust profile. Neutral, progressive, and regressive

burning characteristics. Grain structural integrity and stress analysis.

Pasnen 4 |Models for rocket engines 4.1  |Flow of reacting gases Thermodynamics of chemically reacting gas mixtures. Equilibrium | JIK, C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

and frozen flow assumptions. Influence of chemical reactions on gas
properties:; temperature, molecular weight, specific heat ratio.
Combustion processes in rocket chambers: mixing, ignition, flame
propagation.

4.2

Nozzle flow of reacting gases

Expansion of reacting gases through the nozzle. Effects of finite-rate
chemical reactions during expansion. Shift from equilibrium to
frozen composition at high expansion ratios. Impact of reacting flow
on delivered specific impulse and exhaust plume characteristics.

JIK, C3

Pasnen 5

Aircraft propulsion

51

Configuration and components

Overall layout of aircraft gas turbine engines. Major components:
inlet, compressor, combustor, turbine, exhaust nozzle. Engine types:
turbojet, turbofan, turboprop, turboshaft. Functions and interactions
of each component.

JIK, C3

52

Aircraft engine modeling

Thermodynamic cycle analysis of gas turbine engines. Steady-state
performance modeling at different flight conditions: altitude, Mach
number, throttle setting. Off-design performance prediction.
Component maps and matching between compressor and turbine.

JIK, C3

53

Turbojet engine

Principles of turbofan operation with bypass flow. Bypass ratio
definition and classification: low bypass, high bypass, ultra-high
bypass. Advantages of turbofans over turbojets: lower fuel
consumption, reduced noise, higher thrust at subsonic speeds.
Separate flow and mixed flow exhaust configurations.

JIK, C3

54

Turbofan engines

Advanced turbofan concepts: geared turbofan, variable cycle
engines. Fan and low-pressure compressor design. Thrust
contribution from core and bypass streams. Trade-offs between
specific thrust and propulsive efficiency.

JIK, C3

55

Inlets or diffusers

Function of inlets: capture and decelerate incoming air. Subsonic
inlets: pitot type, external compression. Supersonic inlets: internal
compression, mixed compression. Diffuser design for pressure
recovery and flow uniformity. Boundary layer control and inlet
distortion effects.

JIK, C3

5.6

Exhaust nozzles

Convergent nozzles for subsonic exhaust jets. Convergent-divergent
nozzles for supersonic exhaust. VVariable area nozzles for thrust
vectoring and reverse thrust. Nozzle pressure ratio and its effect on
thrust. Cooling methods for high-temperature nozzle components.

JIK, C3

5.7

Compressors and fans

Axial flow compressors: blade rows, stage pressure ratio, multi-
stage compression. Centrifugal compressors: impeller, diffuser,

JIK, C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

volute. Compressor maps: speed lines, surge line, operating line.
Stall and surge phenomena: causes, detection, avoidance methods.

5.8

Turbines, stage characteristics, degree of
reaction

Axial flow turbine design: nozzle guide vanes, rotor blades, energy
extraction. Turbine stage characteristics: velocity triangles, work
output, efficiency. Degree of reaction definition: proportion of static
pressure drop occurring in the rotor blade row. High-reaction versus
low-reaction stages. Cooling technologies for turbine blades.

JIK, C3

59

Engine structures, centrifugal stresses, engine
arrangements

Structural components: casings, shafts, bearing supports, mounting
arrangements. Centrifugal stresses in rotating components: blades,
discs, spacers. Stress analysis and material selection. Engine
layouts: single spool, twin spool, triple spool arrangements.
Advantages and disadvantages of each configuration.

JIK, C3

Pasnen 6

Aircraft engine noise:
principles, regulations

6.1

Jet noise

Sources of jet noise: turbulent mixing of exhaust gases with ambient
air. Dependence on exhaust velocity and temperature. Noise
characteristics: broadband shock-associated noise, turbulent mixing
noise. Jet noise reduction techniques: chevrons, lobed mixers, high
bypass ratio.

JIK, C3

6.2

Turbomachinery noise

Fan noise: tone noise at blade passage frequency and harmonics,
broadband noise. Compressor and turbine noise sources. Interaction
noise between rotor-stator stages. Noise generation mechanisms:
wake interaction, tip clearance vortices, boundary layer effects.
Noise reduction methods: active noise control, acoustic liners, blade
design optimization. International noise regulations. Measurement
and certification procedures for aircraft noise.

JIK, C3

* - 3anonuseTcs Toabko mo OUHOW dhopme odyuenust: JIK — nexyuu, JIP — nabopamopusie pabomul, C3 — npakmuueckue/ceMunapcKue 3ausamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

AyauTopus Juisl IPOBEICHUS 3aHATUN
CEMUHAPCKOT0 TUIIA, TPYIIOBBIX U
VHJIMBU1YaJIbHBIX KOHCYJIBTALIN, TEKYILEro
KOHTPOJISI U IPOMEXKYTOUHOU aTTECTaIlUH,

CemuHapckas
OCHAII[CHHAs] KOMILJIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUUYECKUMU CPEICTBAMHU MYJIbTHUMEINA
IIPE3CHTALNMN.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS
. | MpOBeIeHUs] CEMHUHAPCKUX 3aHSATHI U

CaMOCTOSITEJIbHOM 9

KOHCYJIbTAIIHi), OCHAIIEHHAS KOMIIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:
1. Kerrebrock, J. L. Aircraft Engines and Gas Turbines. 2nd ed. MIT Press, 1992. ISBN:
9780262111621.
2. Sutton, G. P., and O. Biblarz. Rocket Propulsion Elements. 7th ed. Wiley Interscience,
2000. ISBN: 9780471326427
Jlononnumenvuasn tumepamypa:
1. Gas Turbine Theory : By Henry Cohen, G. F. C. Rogers, H. I. H. Saravanamuttoo,
Publisher: Addison Wesley Longman
2. Spacecraft Systems Engineering, 3rd ed. : By Peter Fortescue, John Stark and Graham
Swinerd, Publisher: John Wiley & Sons
Pecypcol ungpopmayuonno-menekommynuxkayuourou cemu « Mnmepremy:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyI€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUH 3aKIIFOYCHHBIX TOTOBOPOB
- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas 6udnmoreka onnaita» http:// www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHCcynbpTaHT cTyeHTay www.studentlibrary.ru




- OBC «3nanuym» https://znanium.ru/
2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no qucuuminuse «boproBas sHEprus».

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuuruimasl B TYUC!
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