AHHOTAIIMM HAYYHBIX cTaTel sKypHaJa «/IBuraresb» u KideBbie ¢JI0Ba ++

bank nannbix gaa I1J1-14

Ctp 10 VY]JIK 621.452.3

JIrogmuiaa bopucosna IosaTuan, 3amMecTuTeNb HadyalbHUKA OTAEIeHUs poyHocTH OAO
"ABHaJIBUTATEID

OO0cy)aarTcs BOIPOCH co3/1aHust baHka JaHHBIX XapaKTEPUCTUK KOHCTPYKIIMOHHOM MPOYHOCTH
MaTepHaoB IS

nsurarens [1/]$14: TpeGoBaHuss HOpMATUBHOW cepTU(PUKAITIOHHOHN IOKYMEHTAIINH B YaCTH KBATH(PHUKAITTU
MaTepHasoB;

HUCIIBITATCIIBHOC 060p}IJ10BaHI/Ie; BU/IbI HCHBITaHHﬁ; HGO6XO}II/IMI>IG 00BEMBI UCIIBITAHUI Ha Pa3HLBIX 3Tammax
KU3HEHHOTO

[[MKJIa IBUTATENIsS; KAUeCTBO U3rOTOBIICHUS 00Pa3I[0B.

The issues of developing the data bank of PD$14 engine materials structural strength are discussed, in
particular: regulato$

ry certification documentation requirements in terms of materials qualification; test equipment; types of
testing; required

scope of tests at various phases of the engine life cycle; quality of samples manufacture.

KunroueBble coBa: ra30TypOMHHBIN ABUTATENb, MEXaHUUECKHE XapaKTePUCTUKH MaTepraa, MHOTOIIMKIIOBas
YCTaJIOCTh,
00pas3Iipl, UCITBITAHUS MAaTEPUATIOB.

Keywords: gas turbine engine, material mechanical properties, blades, high cycle fatigue, samples, material
testing.

BobisiBi1eHI e HH(POPMAIIMOHHOH KOMIIETEHTHOCTH 00YY€eHHBIX M0 MPOorpaMmMe y4eOHOi TuCHHILTHHBI
"UndopmManoHHbIe TEXHOJOTHH B TPOdecCHOHAIBHOM JesiTe b HoCTH "

( uToru anmpoOaoHHOTO Meproa 5-ro 3tana peaauzaimu OLI pazsuTus oopazosanus Ha 6aze MOPI[TTBOY
CIIO KAC Ne7)

Crp24 VYJK 316.75 BBK 60.5

Enena BuxropoBHa HeBMep:KuuKas, JTOKTOp MeJaroriueckux Hayk, mpodeccop kadeapsl Coluonorum,
ncuxonoruu u neaaroruku, pykopogurens MOPLL I'BOY CITO KAC Ne7

B cTarbe npecTaBieHbl U'TOTH MOHUTOPUHTOBOTO MCCIISTIOBAHKSI ITO BOTIPOCY BBISIBICHUS HH(POPMAIOHHON
KOMIIETEHTHOCS

TH B paMKax Mpo¢ecCrOHaNbHON 00YYEHHOCTH CTYACHTOB 110 MPOTpaMMe yUeOHOM U CITUTLTUHBI
"MHdopmannoHHbIE TEXHOS

JIOTHH B TPOGECCHOHAIIBHOM JIeATEIBHOCTH . ATipoOaIys HOBOM 00pa3oBaTeIbHON TPOTrpaMMbl ITPOXOAKIA Ha
48m 1 5$m

sTanax peanu3auuu OenepaibHOM LETEBOM TPOrPaMMBbI, TOCBIILIEHHON MOJAEPHU3ALIMN CUCTEMbI HAYaJIbHOTO
npodeccro$

HaJBHOTO U CPETHETO MPpodeccOHATBHOr0 00pa3oBaHus Ha 6a3e MEKPETHOHATHHOTO PECYPCHOTO IIEHTpa
CTPOUTEIBHOM OT$

paciau 'BOY CITO KAC Ne7 r. MOCKBBI.



The results of monitoring investigation of the question of exposure of informational competence in the
framework of profes$

sional students' training according to the program of a study discipline "Informational technologies in
professional activity" are

presented in the article. The approbation of the educational program was held during the 4$th and the 5$th stages
of the

Federal Objective Program realization devoted to the modernization of professional education on the base of
inter$regional

resource center of a construction branch § College of Architecture and Construction Ne 7, Moscow.

KittoueBsie cioBa: nH(pOpMAaLOHHAs KOMIIETEHTHOCTb, yueOHas qucuuiimHa "M HpopMamoHHbIe TEXHOIOTUH
B mpodeccu$

OHaJbHOM fesrenbHOCTH ", DenepasbHast LeeBas HporpaMMa pa3BuTHs 00pa30BaHusl, UTOTH apoOalyH,
MOHUTOPHHT.

Keywords: informational competence, study discipline "Informational technologies in professional activity",
Federal Objective
Program of education development, approbation results, monitoring.

Buneoxonopucruueckue ocobeHHOCTH MeTamepun HBeToBoi moae1n RGB/K3C
Ctp 27 VYJK 316.7 BBK (C)60,56
Mapus AnexcanaposHa Jlonnosa, 'OY BIIO "MockoBckuii ropocKo MeJjarornyeckuii ynuBepcurer”

HeorpemiemMbIM 271EMEHTOM YEII0OBEYECKOU KYJIBTYPBI SIBJISCTCS TEXHUYECKUH ITporpecc. Bo3MoKHOCTH
OTPa3uTh BOCIPUATHE

MHpa C TOMOLIBIO U (DPOBOI IBETOBOM MOAEIH SBJISETCS OJHUM M3 KpUTEpHUEB KOM(POPTHOCTH
OKPYXKaroIIe BU3yaJbHOU

Cpenpbl.

The technical progress is an integral element of human culture. The opportunity to reflect a perception of the
world through
digital color model is one of the criteria of comfort visual environment.

KiroueBnie cioBa: BHUACOKOJIOPHUCTHUKA, METAMECPHU s, IBETOBAsA MOACIIb.

Keywords: videocoloristics, metamerism, matching system.

AHaJIN3 CYLIECTBYIOIIUX CIIOCO00B BOCCTAHOBJICHHUS JIONIATOK KOMIIPECCOpPa ra3oTypoOMHHOIO
ABHUIATEJISA

Crp 18 VYJK 621.791.722

EBrennii Onerouuy ®@omuyeB, HadaaIpHUK JJabopaTopun "CHUCTEMBI yIIPaBICHUS

Huxonait Hukonaesuu Boponun, npodeccop, A.T.H. ", MOCKOBCKUH roCy1apCTBEHHbBIN YHUBEPCUTET
nyteit coodmenus (MUUT)

[IpoBeneH aHan3 CyMIECTBYIOUIMX CTOCOOOB BOCCTAHOBJICHUS JIOMATOK U MOHOKOJIEC KOMITpeccopa
ra3oTypOuHHOTO nBUTaTeNst. OnpeaesneHbl JOCTOMHCTBA U HEOCTATKH.



The analysis of existing ways of restoration of blades and blisks of the compressor of the gas_turbine engine
Is carried out.
Merits and demerits are defined.

KiroueBsbie ciioBa: Jionarka, MOHOKOJIECO, PEMOHT, 3JICKTPOHHO_JTy4deBasi CBapKa, CBapka TPEHUEM.

Keywords: blade, blisk, repair, electron beam welding, friction welding.

TexHO10rMsA peMOHTA JIONATOK B COCTaBe MOHOKOJIeCa

Crp 22 V]JIK 621.791.722

Banepuii Anexcanaposuu I'eiikuH, nupekTop, npodeccop, 1.T.H., Dumman "HUN " OT'VYIIT "HIIL]
razorypoocrpoenus "Camtot"

EBrennii Oneropuy ®omuues, HaualbHUK JJabopatopun "CucTemsl yrpapiieHus"

Pa3paboran croco6 BOCCTaHOBIICHHUS JIOMIATKH MOHOKOJIECA Ta30TYPOMHHOTO ABUTATEINS C TTIOMOIIIBIO
3JIeKTPOHHO-ITy4eBOM cBapku. [IpoBesenbl MeTamiorpaduyeckue uccae10BaHus CBAPHOTO COSTUHEHUSL.

The way of restoration of a blade of a blisk of the gas_turbine engine by means of electron beam welding is
developed.
Metalgraphic researches of welded connection are conducted.

KiroueBnie ciioBa: PEMOHT MOHOKOIJICCA, 3JICKTPOHHO-JIy4CBas CBapKa, BCTABKaA.

Keywords: blisk repair, electron beam welding, insert.

MopaenupoBanue U pa3padoTKa HOBBIX KAPONPOYHbBIX CINIABOB

Crp24 VJIK621.4-1

AJgekcanap BsiuecsaaBoBu4 JIOryHOB, NIaBHBIN CIIENUAIKCT [0 MAaTEPUAIaM U TEXHOJIOTHUSAM, 1.T.H.,
npodeccop OAO "HITO "CATYPH":

IOpnii Hukonaesuy IlIMoTHH, reHepanbHbli KOHCTPYKTOD, K.T.H.

Hrops AnexceeBu4 JlemeHnko, Beymii HHKEHEP-KOHCTPYKTOP, I.T.H., TOUEHT

Poman FOpbeBuu CTapkoB, ri1aBHbI KOHCTPYKTOD, K.T.H.

[IpencraBien HOBBIN METO, OOSCTIEUMBAIOIIHH MMOTyUYeHHE MOJIeTiel ""cocTaB  cBOMcCTBA" 114 CIIJIaBa,
UMEIOIIN I BBICOKYIO TOYHOCTb U TIPECKA3aTEIbHYIO CIIOCOOHOCTb.

Ha 6a3e npemiosxkeHHOr0 MeToAa pa3paboTaHa KOMILIEKCHAs TPOrpaMMa, MO3BOJISIONIAs B
ABTOMAaTH3UPOBAHHOM PEKHUME C UCTIOIB30BAHUEM MTPOIEAYPH MHOTOKPUTEPHAITBHON O THMH3AIIH
OCYIIIECTBUTh PACUCTHOE ONPEICIICHUE COCTABOB NEPCIEKTUBHBIX CILIABOB, yIOBJIETBOPSIONINX KPUTEPUSIM,
3a7JaHHBIM Pa3padOTUUKOM.

New method is presented, which ensures creation of models, connecting composition and properties of
alloys, and having high accuracy and fine predictive capability.

On the basis of proposed method the software complex was developed, which uses multiobjective
optimization procedure and provides automated computational search for compositions of perspective alloys,
keeping the requirements defined by developer.

KnroueBnie cioBa: JKaponpo4YHOCTh, CYIICPCILJIaB, MATCMATHYCCKASA MOJCJIb, ITIOBECPXHOCTDb OTKJIMKA,
OIITUMU3aI U, TCXHOJIOT H.



Keywords: heat_resistance, superalloy, mathematical model, response surface, optimization, technology.

HccnenoBanue BIUSHUS 3HAUEHU N BXOIHBIX JABJICHUM HA TATY M COOTHOUIEHUE PACX0J0B KOMIIOHEHTOB
npu padote XKPJl Ha HU3KHX pexkruMax

Crp 28 VY]JIK 621. 455:62_53

Anaroauii UBanoBu4 KosibaceHKoB, HaYaJIbHUK CEKTOPA, K.T.H., OAO "HITIO DHepromam umeHu
akanemuka B.I1. ['mymko"

IIérp CepreeBuy JIEBOUKHH, 3aMECTHTENH TTIABHOTO KOHCTPYKTOpPA MO HAayKe, K.T.H.

JAmutpuii Cepreesuu IlymkapéB, nHxKEeHEpOKOHCTPYKTOP

Bagum Unbuu Cemé€HOB, 3aMecTUTENb I1aBHOTO KOHCTpyKTOpa 1o JKP/I, 1.1.1.

Enena Huxosnaesna CémuHa, BeAylMil MHKEHEPOKOHCTPYKTOP, K.T.H.

Hrops I'puropseBud CTOPOKEHKO, BEAYIIUN NHKEHEPOKOHCTPYKTOP, K.T.H.

WcnbiTanus uraress Nokasaiu CyIIeCTBEHHOE BIMSHHUE 3HAUEHH I BXOIHBIX IaBJIEHUM KOM TOHEHTOB Ha
UX MacCOBOE COOTHOLIEHHE PACX0JI0B MPH pabOTe Ha HU3KHUX pekuMax. Bo3amMoxkHOCT "mapupoBaHus”
BJIMSIHUS BXOJHBIX JaBJICHUI KOMIIOHEHTOB TOIIJIMBA OATBEP>K/I€HA IPOBEIEHHBIMU UCIIBITAH UMM

Engine test showed a significant effect of input pressures of components on their mass flow ratio when LRE
working on low
mode. Opportunity to "parry" influence of input pressures of components is confirmed by the tests.

KaroueBbie cnioBa: JKPJI, BXOAHBIE JaBICHUS, YIIPABICHUE, PETYJIUPOBAHUE.

Keywords: LRE, input pressure, control, regulation.

MopaenupoBanue U pa3padoTKa HOBBIX KAPONPOYHBIX CIVIABOB

Crp 05 VY]JIK 6.621.1.4-1

Agekcanap BsiuecsaBoBu4 JIOryHOB, IIaBHBIN CIIEUAIKMCT 10 MAaTEpUAIaM U TEXHOJIOTHUSAM, 1.T.H.,
npodeccop

IOpnii Hukonaesny IlIMoTHH, reHepaibHbIi KOHCTPYKTOD, K.T.H.

Hrops AnexceeBud Jlemenko, Beaynumii HHXEHEPOKOHCTPYKTOP, 1.T.H., JOIEHT

Poman IOpseBnu CTapkoB, Ti1aBHBIN KOHCTPYKTOD, K.T.H. - OAO "HIIO "CATYPH":

Co3naHbl HOBBIE TUTEHHbBIE HUKEJIEBBIE )KapOIPOYHBIE CIIJIaBbl C MOHOKPHUCTAIbHOM CTPYKTYpOH, HMEIOLIHE
HanOoJee BRICOKHE TTOKA3aTENN KapOIPOUYHOCTH, HO MPHU 3TOM O1aroaapsi SKOHOMHOMY JIETHPOBAHHIO
BECHbMa JIOPOTUM PEHHUEM H 3JIEMCHTOM IIJIATHHOBOU T'PYIIIBI PyTEHHUEM OTINYAIOIIHECS CYyIIECTBEHHO Ooee
Hu3koM (ot 1,5...2 1o 10 pa3) cToMMOCThIO TPEOYyEMBIX IMMXTOBBIX MATEPHAIOB.

New cast nickel heat#resistant single#crystal alloys were created. They provide ultimate heat#resistance
indices, being outstanding according to considerably lower (1.5...10 times) price of blend due to economical
doping with extremely expensive rhenium and platinum group element ruthenium.

KittoueBble cioBa: ’KaponpoyHOCTh, CyNepeIliaB, 0e3pyTeHUEBbI, SKOHOMHOJIETHPOBAHHbIH, ONTUMHU3ALIHS,
TEXHOJIOTHSL.



Keywords: heat#resistance, superalloy, without ruthenium, economically doped, optimization, technology.

Bansinue XUMHKO-TepMHUYECKO 00pad0TKU HA 70JTroBeYHOCTH aeraJjeii I'T/{
Crp 08 VYJIK 621. 785.532
JIvoamuaa Ierposaa @omuna, noueHt MI'TY um. H.D. baymana, k.T.H

[IpoBenena sxcriepruMeHTaIbHAs OLIEHKA SKCILTyaTallMOHHBIX CBOMCTB TeriocToikoi cranu BKC-5, o
KPUTEPUSAM BBIHOCIUBOCTH 3yObEB IIPU U3rKn0e, mocie YIpOUYHEHHUs 10 TEXHOJIOT UM OCHOBAaHHOM Ha ra30BOM
[IEMEHTAllU{ U [IEeMEHTaI[MH [TPH NOHM>KEHHOM JlaBieHuH. [loka3aHo, 4To 0ojiee BHICOKOE COITPOTUBIICHUE
YCTAJIOCTH I10CJIE BAKYYMHOM LIEMEHTAlUU CBSI3aHO C 00Jie€ BBICOKMM KaueCTBOM LIEMEHTUPOBAHHOIO CIIOS.
OnpeneneHsl XapaKTEPUCTUKU LIEMEHTHPOBAHHOIO CJIOSI U PEKUMBI BAKYyMHOMU IIEMEHTALMH, OTBEYAOLINE
BBICOKOM UKJIMYECKOMN TOJTOBEYHOCTH.

The experimental assessment of operational properties temperature constancy steel VKS#5, by criteria of
endurance teeth is lead at a bend, after hardening on technology based on gas cementation and cementation
at low blood pressure. It is shown, that higher resistance of weariness after vacuum cementation is connected
with higher quality cementation a layer. Characteristics of cemented layers and modes, vacuum carburizing
high cyclic durability.

KiroueBnie ciioBa: SY6‘IaTbIe KOJICCa, BaKYYMHas U rra3oBasd HCMCHTAL U, HeMeHTHpOBaHHBIﬁ CJ'IOI71,
YCTAJIOCTHBIC UCIIBITaHU A, TPEACII BBIHOCIIMBOCTH, IUKIINYCCKAA NOJTOBCUHOCTD.

Keywords: gear wheels, acetylene vacuum cementation and gas cementation, cementation a layer, fatigue
tests, a limit of endurance, cyclic durability.

TypOy/IeHTHOCTH B IOTPAHUYHOM CJIO€
Ctp 26 VY]JIK 532.2
FOpnii MuxaiiioBnu KoverkoB, 1.T.H.

B HacTosmee BpemMst OTCYyTCTBYET JoKa3aTenbHas 0a3a 0 HAIMYMK TypOyJIE€HTHOI'O IOIPaHUYHOIO CJI0S B
CBEPX3BYKOBBIX COIJIaX PAKETHBIX ABUraTesnei. Kimaccuueckne 103ByKOBbIE 3aKOHBI TYpOYJICHTHOTI'O TPEHMUS,
nosiyueHHble B 6osbinHCeTBe cinydaes JI. [Ipanarnem, . Hukypanze u I'. bnasuycom HenpuMeHUMBI U1
CBEPX3BYKOBBIX COIIEN, TaK KaK I10JI€ CKOPOCTEN B 3THUX COILIAX COOTBETCTBYET JIAMUHAPHOMY TeueHuto. Ha
6a3e QpyHIaMEHTAIBHOI'0 BEKTOPHOT'O YPABHEHHS CBEPX3BYKOBOW ra30BOM IMHAMUKH MPEITIOKEHO
IIOCTPOEHME PACUETHOI'O METO/IA ONIPEEIICHUS IOBEPXHOCTHOTO TPEHHS MEXKLY I1OTOKOM M CTEHKOM.

It is absent at present serious base dealing with presence turbulent border layers in supersonic nozzles of the
missile engines.

The Classical subsonic rules of turbulent friction, got in most cases L. Prandtl, I. Nikuradze and G. Blazius
inapplicable for supersonic sniffled, since field of the velocities in these nozzles corresponds to the laminar
flows. Building of the accounting method of the determination of surface friction is offered. At the base of
the fundamental vector equation supersonic gas speakers between flow and wall.

KitoueBsle cioBa: TypOyI€eHTHOCTb, COIJIO, BUXPb.

Keywords: turbulence, nozzle, curl.

CoBpeMeHHbI € 3JIEKTPOHHBIE 00pa30BaTe/IbHbIE PeCypCchl KAK HHHOBALMOHHBIH MHCTPYMEHT ISl
CHCTEeMBbI cpeaHeil mpodgeccuoHAIbLHOM IKOJIbI



Crp 38 VYJIK 004.3 BbK 73
Amnartoanii Bacuiabsesnu Hesmepsxkuukmii, renepansubiii tupexkrop OOO "MHHOBaMOHHBIE TEXHOJIOTUH",
K.T.H.

Co3znaHue 1 UCIOIb30BaHUE MIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB ONMPEAeNIEHO OAHUM U3 OCHOBHBIX
HaInpaBJICHUN HHPOPMATH3AINHU BCEX YPOBHEHN U (OPM POCCUICKOTO 0Opa30BaHUS B YCIOBUAX €TO
MOJIEpHHU3AIIM U, HATMYUS [TeJarOrH4eCKUuX MOJIeNiel, OCHOBaHHBIX Ha peann3aluu
JTUYHOCTHO#OPUEHTUPOBAHHOTO OOYYECHH S, KOMIIETCHTHOCTHOT'O U IEATEIIbHOCTHOTO TTOIX0/I0B, MO0
nHpopMaTH3aIus 00pa3oBaHus # 3TO OAHO U3 BAXKHEHIITNX HAMTpaBJIeHUI WH(OPMATU3AIUH COBPEMEHHOTO
oOuiecTBa.

The creation and use of electronic educational resources is determined as one of informatization main
directions of all levels and forms of education in Russia under conditions of its modernization, availability of
pedagogical models based on the implementation of student#centered learning, competence and activity
approaches, for the computerization of education is one of the most important directions of informatization

in modern society.

KiroueBrbie ciioBa: mpodeccruonaibHOe 00pazoBanue, MHGOPMaTH3AIU S, JICKTPOHHBIN 00pa30BaTeIbHBIN
pecypc, MHTepHer,
MOKa3aTeJN KauecTBa.

Keywords: professional education, informatization, electronic educational resource, Internet, indicators of
quality.

TexHuyeckasi 3cTeTHKA B aclleKTe BUIEOKOJIOPUCTHYECKOT0 HAOII0AeHUSs

Crp42 VYK 316.776.22 BBK 60.56

Aunexkceii Auapeesuu Jlorsunos, tupextop I'bOY CIIO Konnenx no moaroroBke couanbHbIX
pabotaukoB Nel6, . MockBa

Ha ocHOBe BUICOKOIOPUCTUYECKOT'O HAOIOCHHS PACCMATPUBACTCS IIBETOBOW KOHTEHT TEXHUYECKOM
JCTETUKH, IPEACTaBICHbI PEKOMEHJALMHU 110 UCII0JIB30BAHMIO I[BETA HA IPUMEPE OCHOBHBIX LIEXOB U
OTJeNICHU I aBTOTPAHCIIOPTHBIX MPEANPUATUM, IPU CTPOUTEIBCTBE U PEKOHCTPYKIIMH.

The colour content of technical aesthetics is viewed on the bases of video#colouristic observation. Inthe
article the recommendations about the use of colour on the example of the main workshops and branches of
automobile enterprises during building and reconstruction are presented.

KiroueBrbie clioBa: TeXHUYCCKAs 3CTCTHUKA, UCIT0JIb30BaHUC LIBCTA, IBETOBOC O(bOpMJIeHI/Ie, BU3yaJIbHadg
KOMMYHHKal 4.

Keywords: technical aesthetics, colour use, colourful decoration, visual communication.

YcrpaHeHHe KPUTHYECKMX YACTOT BpallleHUs] POTOPOB ra30TYpOMHHBIX JBHUraTesieii ¢ IoMoulb o
peryJiMpoBaHMs ’KeCTKOCTH ONOPbI
Crp 14 VY]JIK 621.539.822



FOpmnii bopucoBuu Hazapenko, Beayumii KOHCTPYKTOP, K.T.H.
Aunexkceii IOpsesnu Iloranos, nupexrop no HUP u OKP

PaccmarpuBaercsa METO, OTCTPOWKHU POTOPOB HA KPUTHUECKUX YACTOTAX UX BpAIEHUs. JTO JTOCTUTAETCs 3a
CYET YCTAaHOBKU YIIPYIOro 3JIEMEHTA HA OIIOPE TPAHCMUCCHUU C PETYIUPYEMOU KECTKOCTBIO, TT03BOJISIOLLETO
M3MEHSITh )KECTKOCTHBIE XapaKTepUCTUKH OIOPBI HA pa3HbIX YaCTOTaX BpalleHus poTropoB. Pa3paborana
METO/IMKa YyCTaHOBJICHHS YaCTOTHI BPALLEHUsI pOTOpa, IPH KOTOPOil OyAeT pean30BbIBaTbCs M3MEHEHHUS
JKECTKOCTHU OIOPBI.

The method of rotors regulation in case of their critical revolution frequency is presented. It can be done by
location an elastic element on transmission support bearing with adjustable stiffness, which allows to change
stiff characteristics of the support bearing in case of different revolution frequency. The technique of
establishment the rotor revolution frequency at which will be incarnate the changes in rigidity of the support
bearing is developed.

KiroueBrie ciioBa: oIiopa poTopa, yupyras BTyJIKa, p€30HAHC, KPUTUYICCKAA 4aCTOTA, ’KECTKOCTD.

Keywords: rotor support bearing, elastic bush, resonance, critical revolution frequency, stiffness.

Pa3paborka ABUraTeibHON YCTAHOBKH CUCTEMbl OPHEHTAIMM PA3rOHHBIX 0JIOKOB HA 3KOJOTHYeCKHU
YHMCTHIX KOMIIOHEHTAX TOIJIMBA

Crp 28 VY]JIK 629.7.036.54 63

Banepuii FOpreBuu [1nyHOB, 3aMecTUTEINb F€HEPATBHOI O KOHCTPYKTOpA

Bnagumup BanoBru4 Mopo030B, II1aBHBIM CIIELIUATIACT

Muxann Brnagumuposud MaiiblieB, HHKEHEP-KOHCTPYKTOP

Kb xumuueckoro mammHoctpoenuss uM. A.M. Mcaesa - ¢punman @I'YIT "TKHIIL] um. M.B. Xpyauuena"

PaccmaTpuBaroTcst BOmpockl HOBOTO HallpaBJIeHUs B MPOEKTUPOBAHUHU IBUTATENbHBIX YCTAHOBOK CUCTEM
OpHUEHTALIMH PA3TOH
HBIX OJIOKOB paKeT-HOCHTEJIeH Ha SKOJIOTHYECKH YUCTHIX KOMITOHEHTAX TOIUIHBA.

Questions of the new direction in design of orientation propulsion system upper stage launch vehicles on
environmental pure components of fuel.

KiroueBsle ci10Ba: JBUraTeNbHbIE YCTAHOBKU CUCTEM OPUEHTALIMU, YKOJIOIMYECKU YU CThIE KOMIIOHEHTHI
TOIIMBA, pa3roHHbIN 6ok "KBTK".

Keywords: orientation propulsion system, environmental pure components of fuel, upper stage "KVTK".

TypOynenTHocts. Bosnbl Toamuna - IlanxTunra
Ctp29 VYK 532.2

FOpnii MuxaiiioBnu KoveTrkoB, 1.T.H.

Hukounaii FOpseBuu KoueTkos, K.T.H.

N3noxeHa ¢pu3nka BO3HUKHOBeHUs BosIH TonMuHa IlInuxTuHra, ocHoBaHHas Ha BO30YKICHUU
COOCTBEHHBIX KOJICOaHUH MOABMKHOM cpefbl. [lokazaHbl MpenMyIIecTBa METOJa MAJIBIX BO3MYIIEHUN IPU
M CCIIEIOBAHUN HEYCTOMYMBBIX PEKUMOB JJAMUHAPHBIX IOTOKOB. [[0Iy4eHbI HOBBIE pEeLIEHN S ypaBHEHUS
Oppa_3ommepdenbaa uid aMIIUTYAHBIX QyHKUIMHE 1 ypaBHeHus [Ipanntisa ['nayspra ans AMHUM TOKa
BOJIHOBOTO TeueHus Tonmvuua [IlnuxTtunra.



The physics of Tollmien _ Schlichting waves initiation, based on the excitation of natural oscillations of the
fluid is stated. The advantages of the small_perturbation method in the study of unstable laminar flow
regime are shown. New solutions of Orr — Sommerfeld equation for the amplitude functionsand Prandtl _
Glauert equation for wave flow streamlines of Tollmien — Schlichting are obtained.

KuroueBsle cioBa: TypOyJI€HTHOCTD, COIJIO, BUXPb.

Keywords: turbulence, nozzle, curl.

K narypduiiocodpuu yrapHbeIix BOH

Crp 44 VY]JIK 533.6.011.55:533.6.011.72

Bajentun AnaroabeBud besiokonb, BoinycKHUK OTO MI'Y/M®TU, unen Hau. Komutera Teopetud. u
MPUKI. MEXaHUKE, aKaJIeMUK AKaJIeMUN KOCMOHABTUKHU

(1)I/I3I/IK3. YAApHbIX BOJIH B I‘a3OHOI[O6HLIX cpeaax. WX B3auMoOIeiicTBU S CO CpCIIOI\/'I. HepCHeKTI/IBBI
MMPpUMCHCHU .

The physics of shock waves in gaslike environments. Their interactions. Wariouse applikation.

KitrodeBwble ciioBa: yaapHble BOJIHBL, SHTPOMUSL, HH(OPMAIIHS, UMIJIO3Us, TEIJIOBast CMEPTh BCEICHHOM,
HEOoOpaTUMOCTh .

Keywords: shok waves, entropy, information, implosion, heat death of the Universe, irreversibility.

ITHOKOJOPUCTHYECCKUH MOTEHUMAJ HAUMEHOBAHM JIeKOPATUBHBIX KAMHel
Crp 52 VYJIK 316.7 BBK 60.5
AnHa Toduka-I'si3b1 Kepumona, acniupantka @I'60Y BIIO "Crankun"

B craTtbhe ananu3upyercst STHOKOJIOPUCTUYECKUM MOTEHIIN AT UCIIOIB30BaHMS [[BETA HA PUMEPAX
JEKOPaTUBHBIX KAMHEH, CIOCOOCTBYIONINI PA3BUTHIO OIPEICIICHHBIX KAYECTB JINUHOCTH.

There is analyzed ethnocoloristic potential of use of color on examples of the decorative stones, promoting
development of qualities of the personality in article.

KnroueBble cioBa: 1eKOpaTUBHBIE KAMHH, ’THOKOJIOPHUCTUKA, STHOKOJIOPUCTUYECKUM MTOTEHIINA, I[BET,
0011eCTBO, STHOKYJIBTYPHBIE IIPUMEPHI.

Keywords: decorative stones, ethnocoloristic, ethnocoloristic potential, color, society, ethnocultural
examples

CKo0JIbKO CTONT aMepUKAHCKMII BOCHHBII aBHaJiBUraTe b

Crp 12 VJK 621.452.3 :623.7 (7/8)

Baagumup IlerpoBuu Kokopes, HaganeHuk cexkropa OHTU I'HL] ®I'VII “LIUAM uwm. I1.1. bapanosa”,
K.B.H.



PaccmaTpuBaeTcst METOL OTCTPOMKH POTOPOB HA KPUTUUYECKUX YACTOTAX X BPALLEHUSA. DTO JOCTUTAETCS 32
CYET YCTAaHOBKH YIIPYTOro 3JIEMEHTA Ha ONIOPE TPAHCMUCCUU C PETYIUPYEMOH KECTKOCTBIO, TI03BOJISAIOILET O
U3MEHSTh )KECTKOCTHBIE XapaKTEepUCTUKH OMOPBI Ha Pa3HbIX YaCTOTaxX BpalleHHs poTopoB. PaspaboTana
METO/IMKa YCTaHOBJICHUSI YaCTOThI BPALIEHUS POTOPa, IPH KOTOPOii OyIeT peaarn30BbIBATHCS U3MEHEHU S
YKECTKOCTU OIOPHI.

B nHacrosimiee Bpemst JOCTYITHOCTb CUCTEM OPYKHS cTaja OUYeHb BAKHOU JJI1 MUHUCTEPCTBA OOOPOHBI U
Konrpecca CIIIA. AHanMUTUKY aBUAITMOHHOM IPOMBIIIIEHHOCTH U OHUIIMaTIbHBIE JTULIa AMEPUKAHCKOTO
MIPAaBUTENBCTBA IPU3HAIOT, YTO MPABUTEIBLCTBEHHBIE OLIEHKU CTOMMOCTH OCHOBAHBI HA yCTapEBIINX
METO0/1aX, KOTOpPbIE HE YUUTHIBAIOT IMMOCIEAHUX TEXHOJIOrnuecKkux nHHoBauil. [Ipencrasisem pesynbrar
aAMEpPUKAHCKUX UCCIIEIOBAHUM 11O OLIEHKE CTOMMOCTH COBpeMEeHHbIX BOeHHBIX [ T/l . JlaHHas cTaThsi JOJKHA
OBITH HHTEPECHA BCEM, KTO CBSI3aH C pa3pabOTKOIl M BHIITYCKOM aBUAllMOHHBIX ABUTATEIICH.

In recent years, the affordability of weapon systems has become increasingly important to policymakers in
the Department of Defense and U.S. Congress. American aerospace industry analysts and some government
officials have asserted that government cost estimates are based on outdated methods that do not account for
the latest technological innovations. Below are presented the results of an American research study to update
the methods for estimating military jet engine costs and development time. This article report should be of
interest to the cost_analysis community, the military aircraft acquisition community, and acquisition policy
professionals in general.

Kirouessie ciioBa: I'T/], BoeHHBIE, IIeHA, pa3padoTKa, aHAIN3, KOHIICTII[AH.

Keywords: GTE, weapon systems, defense, cost, developing, research, community

PasBurne apnanmoHHbIxX ra3orypounnsbix asurareseid B CCCP/Poccun

Ctp20 VYJK 355/359

Baaaumup AnapeeBud 3pesioB, J1.T.H., mpodeccop Kadeapsl KOHCTPYKIIUU U TPOSKTUPOBAHUS ABUTaTeNeH
nerarenbHbIX annaparoB @PI'BOY BIIO "Camapckuii rocy1apcTBEHHBIN a9pOKOCMUYECKU N YHUBEPCUTET
uM. akaj. C.I1. Koponépa (HaunoHaIbHBIN UCCIIEN0BATENbCKIN YHUBEPCUTET)"

B craTthe npoananusupoBaHa UCTOPHUS pa3pabOTKH U CEPUIHOTO MPOU3BOJICTBA aBUAIIMOHHBIX
razotypOounHsix apurareneii B CCCP/Poccun ¢ Hayana 40-X ro0B IPOIIIOro CTOJETHUS 0 HACTOSIIETO
BpeMeHI/I. BBIHBJIeHO, YTO OTCYCCTBCHHOC ILBI/IFaTCJIeCTpOCHI/Ie KaK B KOJIMYCCTBCHHOM, TaK U B
KAa4€CTBCHHOM OTHOIIICHHU U COOTBETCTBOBAJIO JIy4qlIim MI/IpOBI)IM JOCTUXCHUSIM B 3TOI>'I 06HaCTI/I, a Ba‘IaCTYIO
OTIEPEIKAJI0 IOCTUTHYTHIN MUPOBOH YpOBEHb. B HacTosiee Bpems B Poccuu pa3pabaTbiBaeTCsl TOJIBKO JIBa
Fpa)KIIaHCKI/IX JABUTaTCIIA, 1 TO - C I/IHOCTpaHHBIM y‘IaCTI/IeM.

Inarticle is analyses history of the development and production in series aircraft gas turbine engines in
USSR/Russia with begin 40 years past centuries to date. It is revealed that domestic jet engines both in
quantitative, and in qualitative attitude corresponded to the best world achievements in this area, and
sometimes overtook the reached world_level. Today in Russia is developed only two civil engines and that
with foreign participation.

Knrouesvie crnosa: ucropus pazpadorku ['T/], MupoBoii ypoBeHb, KpUOT€HHOE TOIIIIMBO, BAHTOBEHTHIISTOD,
KpU3HuC.

Keywords: history of the development GTE, best world achievement, cryogenic fuel, prop fan, crisis.



OcHOBHbBIE TOCTUKEHHUS B PAKETHBIX IBUIATE/ISIX MAJIO TATH Pa3padoTKH KOHCTPYKTOP CKOro 010po
XHMHMYeCKOro MamuHocTpoenns uM. A.M. UcaeBa

Crp24 VYJIK 629.7.036.54_63

IOpnii UBanoBHY AreeHKo, Ii1aBHbIN KOHCTpyKTOp Hanpasienus no KPJIMT, k.T.H.

Hrops I'ennaasesny IlanuH, reHepanbHbli THPEKTOP

HNBan Bsiuecnapouu Ilerun, 3am. HauansHuka oraena mo XKPJAMT

Hrops AnexkcanapoBud CMHPHOB, T€HEpaTIbHBINA KOHCTPYKTOP, K.¢.6M.H., KoHCTpyKTOpCKOE O10pO
XUMHUYecKkoro MammuoctpoeHus uM. A.M. Ucaesa 6 punuan ®I'YII "TKHIIL um. M.B. Xpynuuena':

[IpuBonsrcs cBenenus o pazpadoranueix B Kbxummam um. A.M. McaeBa 1ByXKOMIIOHEHTHBI X U
OJHOKOMIIOHEHTHBIX PaKeTHBIX ABUTraTelsax TAron ot 25 10 400 H. OTMedeHbl BBICOKHUE XapaKTePUCTUKHU
3THUX JBUTATEIEH.

Contains information about bicomponent and one_component of rocket engines thrust from 25 to 400
newtons, that have been developed in Design Bureau Chemical Machinery behalf A.M. Isaev. Obtained high
characteristics of these engines.

Kuouesvle crosa: pakernsbiit apuraresnb Mmaioi Tsru (QKPJIMT); yaenbHbIN UMITYJIBC; THIPA3UH;
KO3(UIIHECHT COOTHOMICHU ST KOMITOHEHTOB ; KaMepa CrOpaHHusI.

Keywords: liquid propellant rocket engine of small thrust (LPRE); specific impulse; hydrazine; ratio of
components; combustion chamber.

TYPBYJEHTHOCTD. I'paguenthsbie BoiHbl KeabBuHa - ['enbMrosabua
Ctp 41 VY]JIK 532.2

IOpnii Muxaiaosuu Kouerkos, 1.T.H.

Huxomai IOpsesny Ko4eTkos, K.T.H.

Ha ocHOBaHMY IPO/IEIaHHOT'0 TEOPETHUECKOT0 U SKCIEPUMEHTAILHOT0 aHAIN3a U3JI0KEHA (PU3HKa
BO3HMKHOBEHHS I'PaIMEHTHBIX BOJIH KenbBuHa-I enbpMronbiia, oOCHOBaHHAS HA TPOSIBIICHUH HETTMHEWHBIX
TUCTIEPCHBIX APPEKTOB.

[IpogeMOHCTpHUPOBAH CHHEPTETUYECKUI METO/ M CCIICIOBAHUS HETMHEWHBIX (PM3UYECKUX ITPOIIECCOB HA
npumepe rpaaueHTHbIX BoiaH KensBuna-I'ensmronbua. [loydeHsl penienus, OnuchbiBaOIME IBOTIOLHIO
rpagueHTHOM BoJHbI KenbBrHa-1 enbMroiblia mpyu Ha4aldbHbIX YCIOBUSAX Pa3BUTHS BOJH ToamMuHa-
HInuxTrHTA.

Done on the basis of theoretical and experimental analysis, the physics of gradient Kelvin-Helmholtz waves,
based on the manifestation of nonlinear dispersive effects is presented. The synergistic method of research in
nonlinear physical processes on the example of gradient Kelvin_Helmholtz waves is demonstrated. The
solutions in describing of evolution of the gradient Kelvin_Helmholtz waves at the initial conditions of
Tollmien-Schlichting wave motion is obtained.

Knrouesvie cnosa: TypOyIeHTHOCTb, BUXPH, BOJIHBI.

Keywords: turbulence, vortex, waves.

TypOynenTHocTh. 'paguentHsie BosiHbl KeabBuHa - I'esibMrosabuna
Crp44 V]JIK 629.423.32



Awnpapeii Anexkcanaposu4 batos, k.3.H., renepanbabiil qupexktop MYII "Wkl opDnektpoTpanc”, r.
Mxesck

Anexcanap HuxosnaeBnu Jlekropekmid, texuuueckuit nupektop MVYII "Mkl opDaexrpoTpanc", r.
WxeBck

JAmutpnii Ctenanosny JIydkMH, HH)KEHEP-TIPOTPaMMUCT

Crenan JlazapeBny JIyukuH, K.T.H., 3aciay>KeHHbIN n3o0peratenb PO, nHKEHEpOIIEKTPUK.

Cratbs nocBsIlEHa CO3JaHHOMY Ha MyHUIunansHoM npeanpustuu "Mkl opOnextpoTpanc” annapatHo-
POrpaMMHOMY KOMILJIEKCY U3MEPEHU s TIOTEPh B KOHTAKTHO-PEIbCOBOM ceTu TpamBasi. CucTemMa MOXKeT
HalTH IpUMEHEHHUE B TPOJUICHOYCHBIX CETAX, Ha JKEJIE3HOI0POKHOM IEKTPOTPAHCIIOPTE, B METPO.

This article is devoted to the Apparatus-Programmed System for the resistance of losses measurement in the
Contact Tramrails Network. This system was made in the municipal enterprise "IzhGorElectroTrans". This
system may be used in trolleybus electric networks, in the railway electro transport, and also in the
metropolitan railway.

Knioueswie cnosa: SJICKTPOTPAHCIIOPT, TATOBBIC CCTU, UBMCPCHU .

Keywords: Electrotransport, Electric traction networks, Measurements.

HNupopManmoHHO-KOMMYHUKATHBHBIE TE€XHOJIOTHH B YIPABJIeHUH OPraHu3anuei

Ctp 50 VYJIK 316.354:351/354

Poman AnexcanapoBuy CTaTeifHOB, acIMPaHT Kaeapbl COMOJIOTHH, IICUXO0JOTHHU 1 iegaroruku MI'TY
"CTAHKHH"

NuTerpanus nHGOPMALIMOHHO KOMMYHUKAaTHBHBIX TEXHOJIOT U B yIIPABICHUECKYIO AEATEIbHOCTD
aKTyaJbHA U C TOUKH 3pPEHUS BBISBJICHUS ONITUMAIBHBIX (JOPM M MEXaHU3MOB MHTETPALIUH, U C TOUKU
3peHUs CTENeHU UX BIUSHUS Ha 3(PPEKTUBHOCTH COI[MATIBHOTO YIIPABIICHHUS B LIEJIOM.

Integration of information and communication technologies in the management activity relevant from the
point of view of identifying the optimal forms and mechanisms of integration, and in terms of their impact
on the effectiveness of social control in general.

Kniouesvie cnosa: ”HGOPMALMOHHO KOMMYHUKATHBHBIC TEXHOJOTUH, PELIEHHE YIIPABJICHYECKUX 337124,
KOMITBIOTEPHOE OCHAIIEHUE, TPOT paMMHBIE ITPOAYKThI, KOMIBIOTEpHAs KBATH(PUKAIUS, BOCIIPUATHE
KOMITBIOTEPHOMN TEXHUKHU.

Keywords: Information and communication technologies, solving of administrative tasks, computer
equipment, software, computer skills, perceptions of computer technologyr.

TypOynenTnocts. Buxpu Teisiopa - I'épraepa
Crp22 VY]JIK532.2
FOpuii MuxaitsioBuu Koverkos, 1.T.H.



[TonydeHbl HOBBIE PKCTIEPUMEHTATIBHBIE 0000IIEHHS 110 TeUCHHAM ¢ BUXpsamMu Teinopa&l €piepa.
O0bsacHEH MexaHu3M o0pazoBaHus Buxpeit Telnopa&l €ptiiepa kak BOSHUKHOBEHHE OM(ypKaIUU IPU
yJaape 1noroka o cteHky. Ha 6a3e sxcrepruMeHTalIbHbIX M TEOPETUUECKHUX 3aKIF0UEHUH TOTyYEeHbI
KOJMYECTBEHHBIE COOTHOIICHUS AJIsl TapaMeTpoB Tedenus Teitnopa&l €praepa.

New experimental generalizations of flows with Taylor&Gertler vortices are obtained. The mechanism of
the formation of Taylor&Gertler vortices as the occurrence of bifurcation flow impact the wall is explained.
On the basis of experimental and theoretical findings the quantitative relations for the Taylor&Gertler flow
parameters are found.

Knrouesvie cnosa: TypOyJIeHTHOCTb, BUXPH, BOJIHBI.

Keywords: turbulence, vortices, waves.

NupopManinoHHO-KOMMYHUKATHBHbIC TEXHOJIOTHH B YNIPABJICHUHM OPraHu3alueH

Crp42 VY]JIK 629.423.32

Cepreii IOpbeBuu UBaHOB, 10LIEHT

Anapeii Cepreesnu IBaHOB, HayuHbIN COTPYIHUK, "AKaZeMus TpyJa U COL[MAIbHBIX OTHOLIEHU "

B craTbe paccMaTpuBaroTCs perHOHAIbHBIE ACIIEKTHl HECTaHJAPTHON 3aHATOCTH MosoAexu. Ocoboe
BHHMMaHUE 00palaercst Ha poJib CyOBEKTOB COLIMAILHOTO MAPTHEPCTBA B PETYIUPOBAHUH OTHOIICHUH
HECTaHIapTHOM 3aHATOCTH. [Ipearaercs KOMIUIEKC Mep 110 MOBBILICHUIO YPOBHS COLIMATIbHOM 31U ThI
MOJIOJCKHM Ha PETHOHAIIBHOM PBIHKE TPY1a.

The article focuses on the regional aspects of precarious youth employment. Particular attention is drawn to
the role of the subjects of social partnership in the regulation of precarious employment relationships.
Proposes a set of measures to improve the social protection of youth on the labor market.

Knrouesvie crosa: HecTaHnapTHAsI 3aHATOCTh, MOJIOJEKb, COLUATLHO&TPYAOBBIE OTHOIICHHH, TPYAOBbIE
TPACKTOPHUH, PHIHOK
Tpy/Zia, JOTOBOPHBIE 00S3aTEILCTBA.

Keywords: non&standard employment, youth, social and labor relations, labor trajectories, labor market,
contractual obligations.

MoneaupoBaHue npoiuecca Mnocjaenpoaa;KHoro o0cay:KUBaHUs ra30TypOMHHBIX IBUraTeseit
Crp 14 VYJIK 004.9(075)

Baaaumup Anapeesuy 3pesios, 1.T.H., (1)

KopotkoB Banepuii Anexcanaposuu, (2),

IIponanoB Muxaua EBrenbeBud, K.1.H., (1),

Cémymkun Baaguvup Baagumuposuy, (2),

(1) - ®I'BOY BIIO "Camapckuii rocy1apcTBEHHBIN a9pOKOCMHUUECKH yHUBepcuTeT uM. akaj. C.I1.
KoponéBa, (HarimoHaIbHBINA UCCIIEIOBATEILCKUI YHUBEPCUTET)"

(2) - OAO "Ky3neron"



Ha mutomaznkax u3roToBUTENS U 3KCILTyaTaHTa TpeOyeTcsl co3JaBaTh MHTETPUPOBAHHbIE HH(POPMAILIMOHHO -
JIMarHOCTUYECKUE CHCTEMBI B CpeJie €AMHOr0 HH(OPMALIMOHHOT 0 TpocTpaHcTBa Ha 0aze PDM cucrem.
Hanmuue snekrpoHHOT0 hopMmyIisipa U31eNus, KaK YaCTH MOTHOT'O IEKTPOHHOTO O CAHM S H3/ICIH ST
MO3BOJISIET EPENUTH Ha COBPEMEHHbBIE TEXHOJIOTUHU 00CITy)KHUBaHU s, 00eCIIeYnBaIOIIE BEICOKOE KAaYeCTBO
IIpY MMHUMAJIBHBIX TPY103aTparax.

At the sites of the manufacturer and the operator is required to create integrated information diagnostic
systems in the environment of a common information space based on PDM systems. Having an electronic
form products as part of a complete electronic product description gives you access to modern technology,
providing high quality with minimal effort.

Knrouesvie cnosa: obcmyxuBaHue ra30TypOUHHBIX JBUTaTENel, MH(OpMaIlMOHHas Cpe/ia, yIIpaBleHue
JTAHHBIMH, JIEKTPOHHBIN HOPMYIISp U3AETHSL.

Keywords: servicing of gas turbine engines, ccommon information space, electronic form products.

TypOyaeHTHOCTDH. TOPCHOHHBIE KTy ThI
Crp20 VY]JIK 532.2
KOpuii Muxaisosuu Kouerkos, 1.T.H.

YcTaHOBIIEH HOBBIH ra30JuHaMUUeCKUi 3((PEeKT, 3aKITI0YAIONIHIICS B 9KCIIEPUMEHTAILHOM MOJTyUYeHU N
TOPCHOHHBIX KXI'yTOB. J|aHO 0OBSICHEHHE MOSIBJIICHUSI TOPCHOHHBIX KI'YTOB KaK pe3yJsbTara JehopManun
Buxpeit Terinmopa"l €priepa npu nepexoie TeUCHUS B O€3rpaueHTHOE.

A new gas-dynamic effect, which consists in. experimental obtaining of torsion bundlesis found . The
explanation of appearance of torsional twists as a result of deformation of Taylor"Gertler vortices at the
transition in gradientless flow.

Knroueguvie cnosa: TypOyneHTHOCTb, BUXPb, BOJIHA, TOPCUOHHBIH KT'yT.

Keywords: turbulence, vortices, waves, torsion twists.

ABTO3KBUAMCTAHTAJIBHOE POTOPHO — MOPIIHEBOE YCTPOMUCTBO. K BO3MOKHOCTH TTOCTPOEHUS
Crp 34 V]JIK 621.437

Anexkcanap ®poumosuy Pasuy, x. p-m. H.,

Cepreii Hukosnaesuu boraanos, npodeccop, A. T. H., MOCKOBCKHI aBTOMOOUIIEHO-0POKHBIHN
rocyJ1IapCTBEHHBIN TexHuueckui ynusepcuret, (MA 1)

[IpennosxeHa anbTepHATHBA U3BECTHOMY POTOPHO"MOPIIHEBOMY BHUTaTemto Bankens. [IpuBenenst
pe3ynabTaThl aHAM3a KHHEMATUKH U TUHAMHUKY [TPEITIaraeMoro yCTpoicTBa.

Proposed alternative to the known rotary"piston engine of the Wankel. The results of the analysis of the
kinematics and
dynamics of the proposed device.

Knrouesvie cnosa: poTOpHO'"TIOPIIHEBOE YCTPOICTBO, SKBUIMCTAHTA, aBTOIKBUIMCTAHTA, KHHEMATHKA,
JMHAMUKa.

Keywords: rotary"piston device, equidistant, autoequidistant, kinematics, dynamics



ABTO3KBHIUCTAHTAJILHOE POTOPHO — MMOPUIHEBOE YCTPOUCTBO. K BO3MOXKHOCTH MOCTPOEHU S
Ctp 38 VYJIK 629.423.32
Amnapeii Cepreesud BanoB, acmupanT Kadeapbl TECOPUU U UCTOpHH corroioruu MITTY

JlanHas cTaThs MOCBSIIICHA MTOJIOKEHHUS COLTMAIbHO HE3aIIMIIICHHBIX CEeMEH B ITocTcoBeTCKOM Poccnu. B Helt
paccMaTpUBAETCS HBIHEIIIHEE COCTOSTHUE CUCTEMbI COIMAIbHON MOICPKKH CEMEN HaXOAIIUXCA, 110 TEM
WJIM UHBIM [IPUYKHAM, B CJI0KHOM M0JI0KeHUU. OCHOBHOE BHUMAHHME B CTAThE YENSIETCS BOIIPOCAM
rOCYIapCTBEHHOM COIMATBLHOM MOJUTUKU U PA3TUIHBIM CITOCO0aM IMOIIEPKKH HYXKIAFOIIMXCS CEeMEH.

This article focuses on the situation of socially vulnerable families in post"Soviet Russia. It examines the
current state of the system of social support for families which are, for whatever reason, in a difficult
position. The main attention is paid to issues of state social policy and the various ways to support families
in need.

Knrouesvie crnosa: connanpHas oA KKa, COLUAIBHBIE BBIIIATHI, COLMAIBHAS IOJINTUKA, MEKITOKOJICHHBIE
KOH (DJIUKTBI, CEMbsI, TOCYIapCTBO, SKOHOMHKA.

Keywords: social support, social benefits, social policy, transgenerational conflicts, family, state, economics.

KommiekcupoBaHue BETOBBIX pellieHUil Mpu opopMiieHHN Y4eOHO-TIPON3BOACTBEHHBIX NMOMeIleHUit
Crp 41 VYJIK 629.423.32
Cgerunana BacuabeBna [loranoBa, acnupant ®I'60Y BITIO MI'TY "Crankun"

KomMmnuiekcupoBaHue 1IBETOBBIX pEIIEHU I TPU 0(POPMIIEHUH Y4eOHO-IPOU3BOICTBEHHBIX TOMEIICHUH B
00pa3oBaTeNbHBIX OPraHU3aAIUAX CIOCOOCTBYET HE TOJIBKO Pa3HOCTOPOHHEMY SMOLMOHAIBHOMY
BO3/ICHCTBHUIO IIBETa HA 00YYAIOMIUXCSl M pAOOTHUKOB, HO M BIIMSIET HA pE3yJIbTaTUBHOCT b UX MPAKTUYECKOM
JeSATeNIbHOCTH, OTHOLIEHHE K paboTe; PU TOM, YTO B3aUMO/ICHCTBUE IIBETOBBIX COCTABIIAIOLINX SBIISETCS
1H(OopMalMOHHBIM KOHTEHTOM IPOU3BOICTBEHHOM 3CTETUKHU.

Integration of color solutions for the design of training and production premises in educational institutions
contributes not only various emotional impact of color on students and workers, but also have an influence
on the effectiveness of their practices, attitude to work, despite the fact that the interaction of the color
components is the information content production aesthetics.

Knrouesvie cnosa: KOMIIEKCUPOBAHUE, IIBET, BUACOKOIOPUCTHIESCKOS HAOIIOICHHE, TPOU3BOJICTBEHHOE
[IOMEIIIEHHE.

Keywords: Integration, color, video coloristic observation, training and production premise.

Kucsiopoanblii Hacoc HOBOI0 MOKOJIEHUSI

Crp 16 VYK 621.67:621.454.2.043 "313":661.93

Banepuit UrnatseBuu I'ypoB, 1.T.H.

KoncranTun Hukomumonuu Illecrakos, k.T.H.

Bukrop Ky3smuu Buonnex - ®I'VIITHI[ "LIUAM um. I1.11. bapanosa'":

EBrennii Hukonaesuu Pomacenko, x.17.H. - OAO "HIIO Duepromam um. akagemuka B.I1. ['mymko"



[IpencraBrieHa maTeHTO3aIMIIICHHAS] KOHIIEIIIMS 3aMEHBI JIByXKaCKaTHON CXEMbI KM CJIOPOIHOro Hacoca (0ycrep
+ OCHOBHOM HACOC) Ha TPEeXKaCKaaHbI Hacoc. Ha mpumepe pacuera KMCI0pOJHOTO HACOCA KU IKOCTHOTO
pakeTHOro aBuraress Taroi 200 TC moKa3aHbl BAPHAHTHI YMEHBIICHH Sl €70 MACChI C MTOBBITICHHEM HaJISKHOCTH
1 3(h(HheKTUBHOCTH Mpe yIaraeMoii cxembl. PaccMOTpeHbI TePCIeKTUBBI HCTIONB30BAHUS TPEXKACKATHOTO

KU CIIOPOIHOro Hacoca nasiennem 10 30 MIla niis Ha3eMHOro pUMEHEHUSL.

Presented is a patent-defended concept of replacing two-spool oxygen pump (booster + main pump) by three-
spool pump. An example of designing an oxygen pump for 200-tons thrust rocket engine shows variants of its
lower mass and greater reliability and efficiency of the proposed scheme. Considered are application perspectives
of a 30-MPa three-spool oxygen pump for land service.

Knrouesvie crosa: HWHHOBAaNys:, KU TKAN KHCJIOPO, JIOTIACTHOM Hacoc, MHOFO(i)YHKI_II/IOHaJ'IBHOCTB IMPUMCHCHU A.

Keywords: innovation, liquid oxygen, vane pump, multifunction application.

K natryppuinocopuu ynapusix BosiH. Boinyck BTopoii. [Ipogoskenne tembl: CBepXHOBbIE U
TUIIEPHOBbIE

Crp22 VYJIK 533.6.011.55

Banentun AnatosbeBud beokonsb, BEIMycKHUK O TD MI'Y/MOTH, unen Ham. Komurera Teopetnd. u

IPUKJI. MEXaHUKE, aKaJJeMUK AKaJeMUH KOCMOHAaBTUKH yuacTHUK “‘crieurpynnsl ®13TEXoB” Bo riase ¢
CAX.

CTpyKTypa CBETSILIMXCS YAAPHBIX BOJH B IJIa3MONOIO0HBIX Cpe/laXx B IPUMEHEHHH K aCTPOQU3HKE.
[Ipumenenue kK actpopusnke 3BE3T

The radiative shock waves in plasmalike environments. Their application for star explosions and beyond.
Knroueswie cnosa: YAApHBIC BOJIHBI, CBEPX- U TNIICPHOBLIC 3Bé3I[BI, SHTPOIIUA.

Keywords: shock waves, super- and hypernew stars, entropy.

I'mapaBinyeckne moTepu B MOPUCTHIX U3EJUAX M3 MaTepuasia '"MeTajsindecKkas pesuHa'

Ctp26 VYJIK 004.9(075)

Aunexkceii IOpbeBnu Apaakos,

Anapeii Ajnexkcanaposu4 OcHIOB,

Anekcanap MuxaiiioBud KM:KKHMH, K.T.H.,

Huxkounaii Hukosnaesua Pomonanos - ®I'bOY BIIO "Camapckuii rocy1apcTBEHHbIN a3pOKOCMUYECKU I
yHuBepcuteT uM. akaj. C.I1. Koponésa, (HallmOHaTBHBIN UCCIEIOBATENLCKUM YHUBEPCUTET)

B pabote npuBoauTcs METO 1 ONpeieieHUsI THAPABINYECKUX [TOTEPh B MaTepualie ""MeTalymyeckas pe3uHa’
(MP). O60ocHOBaHa 11€51€C000pa3HOCTh UCTIOIB30BaHuUs 3(H(HEKTUBHOTO I'MIPABINYECKOTO THaMeTpa MpH
0000IIIEHNH OTIBITHBIX IAHHBIX B KAUECTBE XapaKTEePHOTO pa3Mepa MOPUCTOH Cpebl.

This article contains reasons on methods of definition of hydraulic losses in material "metal rubber” (MR) On the
basis of the previous researches of the porous materials directed on reduction to concepts of pipe hydraulics, and
also the parameters of material MR given about statistical researches, the formulas, allowing to determine the size
of hydraulic losses in porous products from material MR were received.



Kntoueswvie cnosa: matepuan "metamyeckas pesuHa’ (MP), mopucrerii MaTepua, Tea000MeH,
TUJIPOIMHAMUYECKUE XaPAKTEPU CTUKH, THAPABINYECKUE TTOTEPH.

Keywords: reduction of losses in the engine, leakages of a working body, porous materials.

TypOyaenTHocTh. TypOyienTHOCTH Benapa
Crp 30 VY]JIK 532.2
FOpuii Muxaiisiosuu Koverkos, 1.T.H.

[Ipoananu3upoBaH NPUHIKUI CAMOOPTaHU3ALMHU YCTOMYUBBIX THAPOAMHAMUYECKUX CTPYKTYp. M310keH
MEXaHM3M camoopranusaiuu Buxpei benapa. [lokazana BO3MOXHOCTb CyIIECTBOBAHHS yCTOMYUBBIX
HEMPEPHIBHBIX U TUCKPETHBIX TypOYJICHTHBIX 00pa30BaHU.

Theprinciple of self_organizing of sustainable hydropower dynamic structures is analyzed. The mechanism
of self-organization of Benar dvortices is set out. The possibility of the existence of stable continuous and
discrete turbulent formations is shown.

Knrouesvie cnosa: Typ6y.]'ICHTHOCTL, BUXPb, BOJIHA.

Keywords: turbulence, vortex, wave.

JIBUraTe/im BHyTPEHHEr0 CrOpaHus ¢ HMKJIMYECKOH pereHepanueil TONJIMBa
Crp 34 V]JIK 621.43.019
I'ennaanii IlaBaosuy bapuan, 1.X.H.

XuMu4deckas TCPMOAMHAMHKa pCreHCpannmn pa60qero TCJIa ABUTAaTCIIs.
Chemical Thermodynamics of Engine with regeneration working fluid.
Knwouesnble cnosa: xuMudeckas TEPMOANHAMK KA, ABUT'aTCJIb, PETCHEPAL[H .

Keywords: Chemical Thermodynamics, Engine, Regeneration

O KOMIUIEKCHPOBAHHMM JAHHBIX B HH(POPMALIMOHHO-YIIPABJISIIOLI eI cHCTeMe JIeTaTeJbHOI0 anmnapara
Crp36 VYJIK 629.7.05

Jmutpuii Biagumuposuy CyxoM/JIHHOB

Anexcanap Huxomnaesnu Measenb, 3A0 "HITO "Moo6unsusie Uadopmanmontsie CucteMsr'":

[TonHOTY, IOCTOBEPHOCTH U TOUHOCTH I1OJIYYaEMbIX JaHHBIX O MTOJIOKEHUHU U XapaKTepe HA3EMHBIX U
MOPCKHUX OOBEKTOB MO’KHO 3HAUUTEIEHO MOBBICHTH ITPH KOMILIEKCHPOBAHUH MH()OPMAIIMOHHBIX KaHAJIOB Ha
60pTy neratenpHOro anmnapara. KommiekcupoBaHue npearnoiaracT CoBMECTHOE HCITOJIb30BAaHUE ATUX
CPEZCTB U COBMECTHYIO 00pabOTKy MOJydyaeMbIX TP 3TOM JaHHBIX OT anmapaTypbl pa3IuyHbIX BUJI0B. B
CTaThe PACCMOTPEHBI BAPUAHTHI KOMIIJIEKCUPOBAaHUS OOPTOBBIX HH()OPMAILIMOHHBIX CUCTEM,
HIPEUMYILECTBEHHO ONTHKO-3JIEKTPOHHBIX, IPUBEJEHBI OCHOBBI METOIMKH OLIEHKH Y(PPEKTHBHOCTH
KOMILIEKCHPOBAHMS U HEKOTOPBIE PE3YIIbTaThl KOMILJICKCHOM 00paboTK n300pakeHH i 00BEKTOB.

Completeness, reliability and accuracy of the data on the position and nature of onshore and offshore
facilities can be significantly increased through integrator of information channels on board the aircraft.
Integration of these involves the sharing of resources and joint processing of data obtained with this



apparatus from different species. The article describes the options for interconnecting in-vehicle information
systems, mainly optoelectronic, some basics methodology for assessing the effectiveness of integration and
some of the results of complex image processing facilities.

Knrouesvle cnosa: koMmmiekcupoBaHHe JaHHBIX, 00HApyKEHUE U paclio3HaBaHUE 0ObEKTOB,
MHOTOCHEKTpaIbHbIE HHPOPMALITOHHBIE KOMILJIEKCHI.

Keywords: data aggregation, detection and identification of objects, multispectral information systems.

PacueTHOIKCIIEpHMEHTAJIbHAS OLIEHKA HA/IeKHOCTH UJIMHIPONOPIIHEBO H KPUBOLIMITHOIIATYHHOM
Tpyni aBMALMOHHOTO NOPIIHEBOI0 ABUIaTeJIsl

Crp 02 VY]JIK 621.436

Jles Aponosn4 ®@uHkeab0epr, HadanpbHuk otaena, K.T.°H.- PI'YII THIL "LHIUAM nm. I1.1. bapanosa':

B pabote paccMoTpeHbl 3ajaun YMCIEHHOT0 MOJEIMPOBAHUSI HECTAIMOHAPHOT 0 JIOKAJIbHOT O TEMI000MeHa
U TETUIOHAMPSHKEHHOTO COCTOSIHUS B COMPSDKEHUSIX [IUIMHPOIIO PIIHEBOM TPYIIIBI U

KPUBOILUMIIHO IIATYHHOI'0 MEXAaHM3Ma aBUAL[MOHHOTI'O [IOPIIHEBOr' 0 ABUTATENS HA OCHOBAaHUH
JKCIIEPUMEHTaIbHO YCTAHOBJIEHHBIX I'PAHUYHBIX YCIOBUH, IPEAyCMAaTPUBABIINX OIIPEIECICHHE TOIIUH
MAacCJIIHOTO CJIOS IIOPIIHEN C Pa3InuHbIMU PaiaIbHBIMU 3a30paMH B KapoBOM Mosice. PacueTHsle n
HKCHEPUMEHTAILHBIE HCCIIEIOBAHUS TO3BOJIMITH Pa3paboTaTh KOHCTPYKIIUIO MTOPILIHS, BHIOPATh
JaMeTpalbHbIE 3a30PbI 110 T'OJIOBKE MOPIIHS B CONpPsHKeHUU. J[al0Tcsl peKOMEeHAalNH 110 H3MEHEHHIO
KOHCTPYKIIUHY MOPIIHS aBUAIIMOHHOT'O TOPITHEBOTO IBUTATEIIS.

In paper there are considered the problems of simulation of non_steady local heat transfer and heat stress
condition in coupling of piston-cylinder unit and crank mechanism with usage of experimental determined
boundary conditions. The experimental researches provided the determination of oil layer thickness for
pistons with different radial clearance over piston heads. The experiment-calculated researches allowed
creating a construction of piston and selecting of diameter clearance over piston head. On the base of
experiment results there are given the recommendation of changing of piston construction.

Knrouesvie cnosa. aBHAIlMOHHBIHI HOpIHHeBOﬁ ABUTATCIIb, paCYCTHO-3KCIICPUMCHTAJIBHBIC UCCIICIOBAHN A,
TOJIIWHA MAaCJISHOI'O CJI041

Keywords: aircraft piston engine, experiment-calculated research, oil layer thickness

Du3uKa 1/ HeJTH003HATEIbHbIX

Crp 14 VY]JIK 372.853

Amnapeit UBanoBuu KacbsiH, K.1.H., joueHt, MOITY "Cuneprus"

Anexcanap HuxosaeBnu MeaBenb, K.T.H., C.H.C., MockoBckuit ynuepcutetr MB /[
Hrops Anexcanaposuyu Hecrepos, k.1.H., goueHT, MOITY "Cuneprus"

N3yuenue MaTeMaTuKu U PU3MKHU B TEXHUYECKOM BY3€ COMPSHKEHO € PSIIOM IpodiieM, BaxHe el u3
KOTOPBIX SIBJISIETCS HEJOCTATOYHAS 3aMHTEPECOBAHHOCTD CTY1eHTOB. CIIOKHEHUINE HAyKH BOCIIPUHUMAIOTCS
Kak 00y3a, He UMeolast OTHOIIEHUE K MpakTHuke. [IpeanoxkeHa MaTeMaTH4ecKas MOJIEI b, BBISBIISIOIIAS



3aBUCHUMOCTD YCIIEBACMOCTH OT BPEMCHHU, YACTIAEMOro CTYACHTOB HAa CaMOIIOAIOTOBKY, 1 S(bq)eKTI/IBHOCTI/I
YCBOCHHA MaTCpHrajia Ha JICKITUH.

The study of mathematics and physics at the technical college is associated with a number of problems, most
important of which is the lack of interest of the students. Complex science are seen as a burden, not relevant
to the practice. The article discusses a mathematical model that reveals the dependence of performance on
the time given to students on selfstudy, and the effectiveness of learning material in a lecture.

Knrouesvie cnosa: pnznko-MaTeMaTHIeCKUe JUCIUTUIMHBI, MATEMAaTHYECKOE MOJICTMPOBAHHE,
3((heKTUBHOCTh 00yUEHHUSL.

Keywords: physical and mathematical disciplines, mathematical modeling, learning efficiency.

CucreMbl ynpaBJjieHHsl U PeryJIMpPpOBaHUA TIATH

U COOTHOLICHWS] KOMIIOHEHTOB TOILIUBA

coBpemennbIX JKPJl npousBoacrea OAQO "HITIO DQHEPT'OMAILI"

Crp 18 V]JIK 621.45.026.2

Jmutpuii Cepreesuu Ilymkapés, nnxxenep/koncrpykrop OAO "HITO Duepromai UMEHH aKaJeMHKa
B.II. I'mymixo"

B craTbe ocBellieHO COBEPIIEHCTBOBAHUE CUCTEM YIIPABJICHUS U PEr'yJIMPOBAHUS TATH U COOTHOLLEHU ST
KOMITOHEHTOB TOILJIMBA aBurarene cemeiictea PZ[170 (PL170, PA171, PA171M, P1180, P/1191). K
HACTOSIIEMY BpPEMEHHU pa3paboTaHbl aITOPUTMBI YIIPABJICHUS U PETYIUPOBAHUS IBUTATENISIMHU, K OTOPBIE
YYUTHIBAIOT BIUSHUE HECKOJIBKUX BHEMHUX (DAKTOPOB (TEMIEPATYPHI, IIOTHOCTH U BXOJHBIC TaBICHUS
KOMITOHEHTOB TOIIJIMBA) HA TOYHOCTH 00ECTICUCHHS PEKHUMA T10 TATe U COOTHOIIIEHUIO PAaCXO0B
KOMITOHEHTOB TOTLJIMBA.

The modernization of control systems of the RD170 engine family (RD170, RD171,RD171M, RD180,
RD191) is showed in this article. The JSC "NPO Energomash” has developed algorithms of control that
include the influence of several external factors (temperatures, densities and input pressures of components)
on the thrust and the mixture ratio.

Kniouesvie cnosa: YHOpaBJICHUC, PETYJIMPOBAHUC, BHCUIHHUC (baKTopI)I, Tira, COOTHOUICHUEC pacXoa0B
KOMIIOHCHTOB TOIIJIMBA.

Keywords: engine control, external factor, thrust, mixture ratio.

TypOynenTHocTh. BekTop HaBbe-CTokca
Crp22 VJK532.2
IOpnii Muxaiaosuu Kouerkos, 1.T.H.

CdopmynnpoBaHo HOBOE MOHATHE B razoanHamudeckoii Hayke & Bektop HaBbe&Ctokca (BHC). [Tokazana
C IOMOIIIBIO TUCc&

MEPCUOHHOT0 YPaBHEHHUS (IUCIIEPCUOHHOTO TYPOYJICHTHOT'0 BEKTOPA), SIBJISIOMIETOCS OJHOU U3 (popm
npencrabieHuss BHC,

BO3MOXXHOCTh pacdera YucTO TYpOyJICHTHBIX TCUCHUH.

A new conception in gas dynamic science is formulated, namely Navier&Stocks vector (NSV). It is shown a
possibility of calculation of pure turbulent flows with a help of dispersion equation (dispersion turbulent
vector), which is one of the forms of NSV representation.



Kurouesvle cnosa: TypOyneHTHOCTb, BUXPb, BOJIHA.

Keywords: turbulence, vortex, wave.

HexoTopbie npodsiemMbl (pOPpMUPOBAHUS HEYCTOMYHUBON MOJIOAEKHON 3aHATOCTH B KOHTEKCTE
u3MeHsiionerocsi Poceuiickoro coumyma

Ctp 28 VY]JIK 629.423.32

Cepreii IOpbeBuy UBaHOB, JT0LIEHT

Amnapeii Cepreesnu IBaHOB, HayuHbIH COTPYAHUK, AKaJeMUs TpyJa U COLUATIBHBIX OTHOLLEHU

CraThst NOCBSAILEHA aKTyaJIbHBIM IIPOOIEMaM MOJIO/ICKHOM 3aHATOCTH B YCIOBUSAX U3MEHSIOIIET OCs
poccuiickoro obmectBa. Ocoboe 3HaUeHNE MPHUIAeTCI MEXaHN3MaM COIMATBHOTO MapTHEPCTBA KaK
OCHOBHOMY HHCTPYMEHTY, O0OecreunBaronieMy cOalaHCUpOBaHHbBIN CIIPOC U MPEII0KEHNE Ha MOJIOIEKHOM
pbIHKe TpyJa. B pabote packpriBatoTcst (pakTOphl CIOCOOCTBYIOIIM € MOBBIIIEHUO MPO(ecCHOHANbHOM
MOOMIJIBHOCTH MOJIOJIS)KH B COBPEMEHHOM COIIHYME.

The Atrticle is devoted to topical problems of youth employment in a changing Russian society. Special
attention is paid to mechanisms of social partnership as a key tool for ensuring a balanced supply and
demand for youth labour market. The article explores the factors contributing to the occupational mobility of
young people in modern society.

KiroueBbie cioBa: MOJI0AEXKD, PHIHOK TPY/Q, COLUANIBHBIC TAPTHEPHI, COIIMAIbHAS 3aIIUTa, 3aHITOCTb,
6e3paboTuiia, MOOUIBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, JOCTOWHBIN TPy, paboToaarenu, npocoro3bl,
OU3HEC-CTPYKTYPHI.

Keywords: youth, labour market, social partners, social protection, employment, unemployment, mobility,
competitiveness and decent work, employers, trade unions, business structure.

O ¢popMupoBaHMU TEXHHUYECKHX TPeOOBaHUI K MOJUMEPHOMY MAaTepHaJy NepCcneKTUBHONH padoueil
Jonarku BeHTuiasropa TP /I

Ctp 02 VY]JIK 621.452.322.037_226.2:669.295:534.83

Teabman Jxxamangunosuny KapumoOaes, HauanbHUK OTAEIa

Aunekceii AHaTo/1beBNY JIynnoB, HayaJIbHUK CEKTOPA

JAmurpuii BukrtopoBu4 AdaHacbkeB, HayuHbII COTPYIHUK

Jenuc Cepreesnu IlanbunkoB, nnxenep nepsoi kareropuu, @I'YII T'HI "HHUAM nm. I1.1. bapanosa"

[TpaBuIbHBII BEIOOP KOMIO3UIIMOHHOI'O MaTepraa Jyisl U POKOXOPAHBIX pab0UnX JIONATOK BEHTHIIATOPOB
TPIJ1 obecrieunBaeT 3aMETHOE CHUKEHUE TPYIOBBIX U BPEMEHHBIX 3aTPaT MPU UX CO3IaHUM, IPUBOIUT K
CHI)KCHUIO TEXHUYECKOT O PHCKa MOJTYYHTh HEPallMOHAIBHYIO KOHCTPYKIUIO. B paboTe paccMoTpeHsI
napaMeTpsl OJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepuanoB (IIKM), koTopsie cOCTaBIISIFOT OCHOBY
TEXHUYECKUX TpeOOBaHMI K MaTepuaity pazpadareiBacMoil paboueit tonatku Bentuisropa TPJ] Gosnbroii
CTENEeHU JBYXKOHTYpPHOCTHU. ba3oBast COBOKYITHOCTb MapaMeTpOB, HEOOXOAUMBIX 11 GOPMUPOBAHUS
TexHuueckux TpedoBanuii k [IKM nonaTtku, ycraHOBIIeHA MyTéM aHaM3a crioco0oB Beibopa [IKM
3apyOeXHBIMU JABUTATEIECTPOUTENbHBIMU (PUpPMaMu, TJIAaBHBIM 00pa3zoM, pupMoii “Jl>xeHepan DIeKTpUK”
qutst monatku BeHTuisitopa GE-90, a Takke onbita padot [ITUAM.



The right choice of composite material for widechord work blades fans of turbofan provides a significant
reduction in labor and time costs when they are created, leading to reduction in technical risk of inefficient
design. The paper discusses the parameters of polymeric composite materials (PCM) that form the basis of
technical requirements at the material developed by the fan blade turbofan high bypass ratio. The basic set of
parameters, required for the formation of technical requirements for the PCM blades, installed by analyzing
ways to select PCM foreign engine companies, mainly by the General Electric company for fan blade GE-
90, as well as the experience of the work of CIAM.

Knroueguvle cnosa: TypbopeaKTUBHBIN IBUTATENb, JIOTATKU BEHTHIIATOPOB, TOJIMMEPHbIE KOMIIO3UTHbIE
MaTepHuabl.

Keywords: turbofan engines, fan blades, polymeric composite materials.

Kputnueckasi yactora BpameHust
poTOpa HU3KOro JaBJieHus aBurarens ANU-222-25

Crp20 VYJIK 621.539.822
KOpnii bopucosuu Hazapenko, x.T.H., Beaymuii koHcTpyktop @T'VII "HIIL razotrypboctpoenus "Cantor”

PaccmaTpuBaroTcs miockue KojieOaHus BPAIaoIIerocss pOTopa HU3KOT0 AaBJICHHS MPU KOHCOIBHOM
pacrnoyio’keHuu nepBoii crynenu. [Ipennaraercs crnoco0, MO3BOJISIONMI MTOramaTh Kojedanus poTopa rnpu
KPUTHUUYECKOI 4acTOTe BpALICHUS POTOpPA Ha OCHOBE TPUMEHEHU I HEKPYTOBBIX KOJIEI MO UITHUKOB.

The planar vibrations of a rotating low pressure rotor with cantilever arrangement of the first stage rotor.
Proposes a way to repay the vibrations of the rotor at the critical speed of the rotor based on the use of
non_circular rings of bearings.

KiroueBbie ciioBa: poTop, Bajl, POJIMKOBBIH MOAMMITHUK, KPUTHYIECKAS 4aCTOTa BPAIICHHS POTOPA, MIIOCKUE
KoJieOaHMs, COOCTBEHHAs YaCTOTa KOJIeOaHMi, OBAJIbHOE KOJIBI[O IOAIIMITHUKA.

Keywords: rotor, bearing shaft, roller bearing, critical revolution frequency of the rotor, planar vibrations,
self-resonant frequency, bearing oval ring.

TypOynenTHOCTh. @yHIaMeHTANbHbIE TEH30PbI FA30B0OM JNHAMHUKHU
Ctp 22 VY]JIK 532.2
IOpunii Muxaiaosuu Kouerkos, 1.T.H.

[TokxazaHo, YTO MaTeMaTHYECKUH arnapar, HOCTpOSHHBIH Ha 0a3e TEOpUH TEH30POB, MO3BOJISET Hanboee
IIOJIHO, KOMIIAKTHO U B3aUMOCBSI3aHO 110 OTHOILEHHUIO K BEYIIIUM IIapaMeTpaM OMUCHIBATh CIIOKHEUIIINE
TypOyJICHTHBIE TEUEHU S pEeaTbHBIX JKUIKOCTEHN U ra3oB. Ha npruMepe noTeHInanbHbIX TOTOKOB
IPOAEMOHCTPUPOBaH (pusnueckuii cmbica TeH3opa Kuszesa.

It is shown, that mathematical means on the basis of tensor theory permits more completely, briefly and
interconnected describe the main parameters of complicated turbulent flow of real liquids and gases. The
physical meaning of Knjazev tensor is demonstrated on the example of potential flows.

Knrouegvie cnosa: TypOyneHTHOCTb, BUXPb, BOJIHA, TEH30P.

Keywords: turbulence, vortex, wave, tensor.



NuHoBanyu npu NpMMEHEHHMH KOMIIO3HIMOHHBIX MATEPHAJIOB B ABHALIMOHHBIX IBUIraTeIAX

Ctp 06 VYJIK 621.452.322.037-226.2:669.295:534.83

Agekcanap Cepreesud HoBUKOB, J1.T.H., 3aMECTUTEIb T'€HEPATBLHOIO JUPEKTOPA UHCTUTYTA,

Teabman Jxxamangunosuy KapumoOaes, HauanbHUK OTAEIa

Anekceil AHaToIbeBHY JIyNIoOB, HaYaIbHUK CEKTOpA

JAmutpuii BuxropoBuu AdaHacbeB, Hay4HbI COTPYTHUK

Muxana Anexcanaposny Mesenues, naxernep nepsoii kar, @I'YII I'HL] "HUMAM uwm. I1.1. bapanosa"

3a mHoro jet B [IMAM co3gan HaydYHO-TEXHUYECKU I 33]1EM 110 U3YUYEHUI0 KOMIIO3UIMOHHBIX MAaTEPUAJIOB,
WHHOBAIITMOHHBIM MTPUEMAM TPOSKTUPOBAHHUSI JIETaJICH aBUAIMOHHBIX IBUT aTeJiei U3 HUX, CIIEIU(DUUECKUM
MeToaamM nepepa60TKH NUCXOOAHOTI O CI)IpI)H KOMITO3UIINUOHHBIX MaTepI/IaJ'IOB B A€TAaJIU U U3ACIIUA aBI/IaIII/IOHHOfI
TEXHUKH, 0COOCHHOCTSIM TEXHOJIOTUH UCTIBITAHUH U POy PhI KBATU (DUKAITMOHHBIX UCIIBITAHUN
KOHCprKHI/If/i N3 KOMITO3UITUOHHBIX MaTepI/IaJIOB. HaKOHJIeHHBIf/i OIIBIT peH_IeHI/ISI OIIMCAHHBIX B CTAThHE
MHHOBAITMOHHBIX 3a/1a4, CBSI3aHHBIX C np06neM0171 HpI/IMeHCHI/ISI KOMITO3UIITMOHHBIX MaTCpI/Ia.]'IOB B
ABUAIIMOHHBIX IBUTATENSIX, MOXKET U JIOJKEH OBITh UCIOJIB30BAH ISl TOBOJKHU psifa AeTajel (Mpexe BCero,
pabourXx JOMATOK BEHTHIISITOPOB) 10 VI ypOBHS TEXHOJIOTUYECKON TOTOBHOCTH C MTOCIICIYIOIIUM
BHEPEHHEM Pa3pabOTOK B IMEPCIICKTUBHBIC KOHKYPEHTOCITOCOOHBIEC OTEYECTBEHHBIE IBUTATEIH PA3TUYHOTO
Ha3HaYECHHS.

For many years in CLAM the scientific and technical potential for the study of composite materials,
innovative methods of developed elements of aircraft engines from its, specific methods re_processing of
raw materials of composite materials in parts and products of aviation technology, the technology structures
made of composite materials features testing and procedures qualification testing. The experience described
in the article innovative tasks associated with the problem of application of composite materials in aviation
engines, can and should be used for finishing some of the details (especially of the blades of the fans) to VI
level of technological readiness with the subsequent introduction of the development of competitive
domestic engines for various purposes.

Knouesvie crosa: Typ60p€aKTHBHBII>'I ABUT'ATCIIb, JIOIIATKH BEHTUJIATOPOB, MHHOBAIWH, IIOJIMMCPHBIC
KOMITO3UTHBIC MAaTCPUAJIBI.

Keywords: turbofan engines, fan blades, innovation, polymeric composite materials

7KuakocTHoe TpeHHe B MOAIMITHUKAX M BJHSHHE THAPOAMHAMUYECKHX CHJI HA KOHTAKTHbIE
HANIPSIZKEHUsI TeJl KaYeHusl

Crp 10 VJIK 621.539.822

FOpnii Bopucosuu Hazapenko, k.1.H., Beaxyumii kouctpykrop AO "HIIL] razoryp6ocrpoenus "Canrot"

PaCCManI/IBaeTCH KHUAKOCTHOC TPCHUE B POJIMKOBBIX ITOAIIMITHMKAX HAa OCHOBE FH,I[pO,I[HH&MPI‘ICCKOﬁ
TCOPHUH CMAa3KH. Ha ocHoge peUICHUA ,[[I/I(p(bepeHLII/IaHLHLIX ypaBHeHI/Iﬁ TCUYCHU S JKUAKOCTHU, KOTOPHIC
CBA3BIBAIOT JABJICHUEC, CKOPOCTH, COIMMPOTUBJICHUEC CABUTY, OIPCACIICHBI JOITOJIHUTCIBHBIC CUJIbI,
HeﬁCTBYIOIHHe Ha pOJIMKHU B 30HE MACJISIHOT'O KIIMHA.



Considered fluid friction in roller bearings on the basis of hydrodynamic theory of lubrication. It’s based at
the solution of the differential equations of fluid flow, which connect the pressure, velocity, shear strength,
defined additional forces acting on the rollers in the zone of the oil wedge.

Knrouesvie cnosa: pOJ'IPIKOBBIfI IMOAIHNITHHK, BA3BKOCTb, YaCTOTA BPALICHUA POTOPA, KOHTAKTHBIC
HaIpspKCHU A, MAacCIISIHBIN KIIMH.

Keywords: roller bearing, viscosity, revolution frequency of the rotor, contact stresses, oil wedge.

JIBC ¢ aKKYMYJISITHBHBIM NpeBapUTeIbHbIM paclinipeHueM padouero rejia

Crp 12 VY]JK 621.4

Anekcanap ®poumouy PaBuy, k. /M. H.,

BsiueciaB Hukosaesuu Onpoimko, npogeccop, K.T.H., 1 ¢pui. H., PI'OY BIIO Caparosckuii ['oc.
Arpapubiii yH/T uM. H.1.BaBunosa

Cepreii Hukosaesuu borganos, npodeccop, A.T.H., MOCK. aBTOMOOUIIEHO/IOPOKHBIN TOC. TEXH.
yuusepcutet, (MAJIN)

W3noxeHbl pe3ynbTarhl aHaNIM3a HETPAIUIMOHHOTO TEPMOAMHAMUYECKOT O IMKJIA _ aKKYMYJISTUBHOTO
ITJIBC, abcTpakTHOM MOAM(PHUKAIIMY UACATEHOTO ITUKIa J{u3ens, re mporecc n300apHoro
MpPEeIBapUTEIBHOTO PACHIMPEHUSI OCYIIECTBIISIIOT P MOCTOSHHOM IMJIOTHOCTU paboyero Tena.

The results of the analysis of unconventional thermodynamic cycle accumulative ELVS, abstract
modification of the ideal cycle of a Diesel engine, where the isobaric process pre_expansion is carried out at
a constant density of the working fluid.

Knrouesvie cnosa: mopiHeBoi IBUTaTeb, 1300apHOE paclIMpeHHe, NIOTHOCTh paboyero Tena,
aKKyMYJIATUBHBIN Ipolecc, UMK Jlu3ens.

Keywords: piston engine, isobaric expansion, the density of the working fluid, accumulative process, the
Diesel cycle.

K oueHke BepOAATHOCTH NAJICHUS JICTATEJIbHOI0 ANMMNAPATA HA IVIOMIAAKY ATOMHOM 3JIEKTPOCTAHIIUM
Ctp 24 VY]JIK 629.7.07

Amnapeiit UBanoBud KacbsiH, K.1.H., foueHt, MOITY "Cuneprus"

Agexkcanap Hukonaesuu Measenb, K.T.H., C.H.C., MockoBckuii yauepcutetr MB/]

Hrops Anexkcanaposuyd Hecrepos, k.T.H., gouieHT, MOIIY "Cuneprus"

Buranuii [1asinosuy Tanaypa, 3acinyxeHHblii mrypmad Pocculickon @enepanun

Cratbs MOCBSIIEHA PACCMOTPEHUIO BO3MOXKHBIX CITOCOOOB pacyeTa BEPOSITHOCTH MaJCHUS TSHKEIBIX
JIeTaTeNIbHBIX alllapaToB Ha MIIOLIAAKY aTOMHOM 35iekTpocTaHinu (ADC). [IpuBeneHbl anropuTm U mpumep
pe3yJIbTaToOB pacuera yKa3aHHOU BepoATHOCTH. ChopMyInpoBaHbl HEpELIEHHbIE TPOOIEMBI TPU
OCYIIECTBIICHUU PACUETOB BEPOSTHOCTH IMaJICHUS JIETATEIbHBIX allllapaToB Ha ATY IJIOMIAJIKY.

Article is devoted to the calculation of the probability of falling heavy aircrafts on nuclear power plant
(NPP) site. Algorithm and an example of the results of the calculation of this probability are given. Unsolved
problems in the implementation of calculations of the probability aircraft crashes to that site are stated.

Knrouesvie cnosa: atToMHast QJICKTPOCTAHI[M A, BEPOATHOCTD MMAACHHN A JICTATCIIbHOI'O allllapaTa Ha O6’bCKT,
PACUCTHBIC AJITOPUTMBI.



Keywords: nuclear power plant, the probability of aircraft falling on object, algorithms for calculations.

Keywords: piston engine, isobaric expansion, the density of the working fluid, accumulative process, the
Diesel cycle.

TypOyaenTHOCTH. OnbiThl KypenkoBa u ¢gyHaaMeHTaIbHbIE ypaBHEeHHs ABYX(a3HOM ra3oBoii
JAHUHAMMKH CBEPX3BYKOBBIX COMeJ

Crp 27 VYJIK 532.2

FOpnii MuxaiiioBuu Koverkos, 1.T.H.

YcranoBiieH QakT HAChIILIEHUS KPUBOI pacripeesieHus YacTUll BI0JIb OCH CBEPX3BYKOBOI'O COILIA U
MOKAa3aHo, YTO JIBYX(a3HbIi CBEPX3BYKOBOI MOTOK SABJISETCI MOHOAUCIIEPCHBIM. PazpaboTanbl
¢byHIaMeHTabHBIE ypaBHEHUS IJIs pacueTa IByX(a3HOro NOTOKa B CBEPX3BYKOBOM COILIE.

The fact of saturation for curve of particle distribution along supersonic nozzle is detected. It is shown, that
two_phase supersonic flow is monodisperse. The fundamental equations for calculation of supersonic
two_phase flow are developed.

Kurouesvle cnosa: TypOyIneHTHOCTB, BUXPbh, BOJTHA, IBYX(a3HOCTb.

Keywords: turbulence, vortex, wave, two_phase.

K natypduiocopun ynapusix BoH. Hacts Tperbsi. UcTopus cniopa o 6eccnopaom. M He TOJIBLKO
Crp22 VYJK 533.6.011.55

Banentun AnartosbeBud besokons, BeimyckHUK TO MI'Y/MOTHU, Har. KomuteT mo Teopernd. u
npuKJ. MexaHuke, Akanemust Kocmonastuku, MOPAH.

Y napHast BoJIHa Kak Mpo0OJiieMa CTaTHCTHYECKON TepMOANHAMHKH. [I[puMEHMMOCTB TeMIeparypsl (TOJIBKO JIH
Kak rapamerpa ancamb6iueit ['mb0ca) k crpykrype ¢ppoHTa yaapHOii BOIHBI. DyHIaMEHTAIbHAS POJb B 3TOM
(ayKTyanuii TeMeparypbl, SHEPrUH U SHTPOIIUH. PexyninpoBaHHoe onrcanue d-QpyHKIHEH.

The Shock Wave as a problem in the statistical thermodynamics. The problematic applicability of the
temperature (as the Gibbsian ensembles parameter) for the shock structure. The fundamental role of
temperature, energy, and entropy fluctuations there. Reduced description by 5-function.

Kniouesvie cnosa: @poHT yaapHOH BOIHBI, CTATUCTHYECKAs TEPMOANHAMHKA, KAHOHUYECKUN U
MHUKpOKaHOHUYecKHil ancambiiu ['n60ca, hiykryannu, o-QpyHKIHSL.

Keywords:Shock Wave front, statistical thermodynamics, canonical and microcanonical ensembles,
fluctuations, energy, entropy, -function.

SnepHast HayKa B aBHAJABHUraTe/ X Oyaymero. 3J1eMeHThl TEOPUH HU3KOIHEPIreTHYECKUX SiICPHBIX
peakuuii LENR ¢ anaiu3oM B0O3MOKHOCTell HX IPUMEHEHHUS K NePCHeKTUBHBIM CHI0BBIM
YCTAHOBKAM JIETaTeJIbHbIX AllIapaTOB



Crp 08 VJIK 621.456.313

Muxaua SIxkoBiaesuy UBanoB, 1. ¢p/M. H., rnaBHbIN HayuHbli coTpyanuk, [HL] @T'YIT "LIUAM um. I1.11.
bapanosa",

Baagumup IlerpoBuu Kokopes, k.B.H., HadanbHuK cekTopa OHTU T'HI ®I'VIT "LIUAM uwm. I1.1.
bapanosa"

N3510KeHbI 27IEMEHTHI TEOPUH HU3KOIHEPTETHYECKUX siepHbIX peakiuii (Low Energy Nuclear Reactions
LENR). I[Ipeanoxena nnrerpanpHas noiaysmnupuueckas moaeinb LENR, ocHoBanHas Ha aHanmmu3e nedekta
Macchl UCXOJHBIX U KOHEUHBIX MPOAYKTOB cropanus. Cucrema LENR  pa3HOBUAHOCTS SiI€pHOM dHEPIUH,
BBIJCIIIEMON NIPU U3MEHEHU U U30TOIIHOIO COCTAaBa TOILINB, NOTeHIaNbHO B 4000 pa3 nmpeBocxoauT
HEPreTUYECKYIO IJIOTHOCTh XUMUUECKUX HCTOUHUKOB 3HEPI U IIPU OTCYTCTBUHM SMUCCUU BPEIHBIX
BEILECTB M PAIMOaKTUBHOTIO U3ilydeHus. [IpencraBiieHo MHEHHE aMEPUKAHCKUX KCIIEPTOB 110
BO3MOXKHOCTH ITpuMeHeHHs1 LENR B a3poKO0CMUYECKUX CUJIOBBIX YCTaHOBKAX, BO3MOKHOCTh
PEBOJIIOLIMOHHBIX U3MeHEeHU ! ¢ BHeapeHneM LENR TexHOmorui s nepcreKTUBHBIX CUJIOBBIX YCTaHOBOK,
KapJIWHAJIbHOE yiy4dlleHue xapakTepuctuk JIA. [Ipn KOHCTpynpOBaHUY aBUALTMOHHON CHCTEMBI
UCHOJB3YI0T Oe3pa3mepHyto maccy JIA (Non Dimensional Aircraft Mass - NAM).

Presents an overview of several missions that exploit the capabilities of a Low Energy Nuclear Reaction
(LENR) aircraft propulsion system. LENR is a form of nuclear energy and potentially has over 4,000 times
the energy density of chemical energy sources. It does not have any harmful emissions or radiation which
makes it extremely appealing. The global reliance on crude oil for aircraft energy creates the opportunity for
a revolutionary change with LENR. LENR will impact aircraft performance capabilities, military
capabilities, the environment, the economy, and society. Although there is a lot of interest in LENR, there is
no proven theory that explains it. Some of the technical challenges are thermal runaway and start_up time. A
non_dimensional aircraft mass (NAM) ratio diagram is used to explore the aircraft system design space.

Kurouegvle cro6a: HU3K0IHEPreTUUECKHE SICPHBIC PEaKIUH, 1e(EKT MacChl, a3POKOCMHYECKHE CUITOBBIE
YCTaHOBKH,
Oe3pasmepras macca JIA.

Keywords: Low Energy Nuclear Reactions _ LENR, aircraft performance, aircraft powerplant,

non_dimensional aircraft mass (NAM)

TypOyjaeHTHOCTDH. TypOy/JI€eHTHOCTH HA IIEPOXOBATHIX CTEHKAX U HOBbIEe (DYHIAMEHTAJIbHbIE
YPABHEHUS] MOTPAHUYHOIO CJI0S

Crp 38 VYJIK 532.2

FOpnii MuxaiiioBuu Koverkos, 1.T.H.

[IpencraBnensl pe3ynbraThl 00padboTku mepoxoBatbix cTeHOK PJITT mocne ucnbiTanuii. Y TOUHEHBI 3aKOHBI
TPEHUSI B YaCTH BIIMSIHUS IAPAMETPOB LIEPOXOBATOCTEW HA MOI'PAHUYHBIHN CIIOM.

The results of processing of rough walls of solid rocket engine after fire test are presented. The la3ws of
friction are clarified in part of influence of parameters of rough on boundary layer.

Krouesnie cnosa: MEPOXOBATOCTb.

Keywords: rough.



PoJsib U MecTO IKCIIEPUMEHTATbHBIX UCCIeI0BAHUI NP CO3IAHUM NMEPCNEKTHBHBIX ABHALIMOHHBIX
JABUraTeaen

Crp 02 VYJIK 621.45.018.2

Baagumup UBanosuy badkun, x.1.H., renepanbubiil qupektop 'HIL PO OT'VII "LHUAM nm. I1.1.
bapanosa"

Banentun UBanoBu4 CoJIOHUH, K.T.H., COBETHUK reHepaibHOTo Aupektopa [HI[ PO OT'VII "LIUAM um.
I1.1. bapanoBa"

ABHAaLMOHHbBIE IBUTATEIH JOCTUIIIM HAUBBICIIETO B CPABHEHU U C ITPOTYKLIHEH 00IIero MallmHOCTPOSHUS
ypoBHs nokazareneil. Onepesxaroias oTpab0TKa HOBBIX TEXHOJIOTUN U TEXHUUECKUX PEIICHUH SIBISIETCS
OCHOBOM COBPEMEHHOI METOI0JIOTUH CO3/IaHUsI aBUAIIMOHHBIX ABUTareseil. Co3nanue aBUalluOHHOT O
JIBUTATENISI HEBO3MOXHO 0€3 CIIOKHEHIIIeH BBICOTHOM SKCIIEpUMEHTAIIbHOM 0a3bl, 00ecreunBaroIe

U CCIIEIOBAHU S, JOBOJKY M CEPTU(PHKALMIO CUIIOBBIX YCTAHOBOK B YCIIOBHUSX, MAKCUMAJIBHO TTPHOTUKEHHBIX
K MOJIETHBIM BO BCel o0acTu skcrutyatauu. PazButue uccienoBarenbckoi 6a3el [{UAM B pamkax
paspabarbiBaeMoro ceityac "HannmoHaIbHOT O TIJIaHA pa3BUTHS aBUAITMOHHONW HAyKH M TEXHOJIOTHH " €CTh
HEMPEMEHHOE YCJIOBHE HHHOBALIMOHHOTO Pa3BUTHS aBUAIIMOHHOT'O JIBUTATEIIECTPOCHHUSL.

Aircraft engines reached the highest in comparison with the products of general engineering levels.
Advanced researchare of new technologies and technical solutions is the basis of modern methodology of
creation of aircraft engines. The creation of an aviation engine is impossible without high-rise complex
experimental base for research, debugging and certification of power plants in the conditions close to the
flight in the whole area of operation. The development of the research framework of CIAM in the
framework of the development of the "National Plan for the Development of Aviation Science and
Technology" is an indispensable condition of innovative development of the aeronautical engineering.

Krouessie crnosa: ABHUAJIBUTAaTCIICCTPOCHHC, pacqéT, HUCIIBITaHUA, SKCIICPUMCHT, HAllHOHAJIbHAA
HCCICO0OBATCIIbCKAsA baza

Keywords: aviation engines, designe, test, experiment, national investigate base

HHTerpanus onepe:kawmmnux MeKIUCHUUILVINHAPHBLIX 3HAHUI B KaYecTBe YHHBEPCAJIbHOM
CHCTEeMOO0Opa3yolIeil OCHOBBI MEPCNEKTHBHBIX MEKBH/I0BbIX HCCJIEI0BAHNI

Crp 10 VYK 621.01

AHaTtosmii AnekceeBud CrnepaHckuid, BUIe/pe3nIeHT Poccruiickoil MH)KEHEPHOM aKaJIeMUH, TUPEKTOP
HNHCcTHTYTa HAYKOEMKUX WHXKEHEPHBIX TEXHOJIOT U, PyKOBOAUTEH pad0oUeii TPpyIIIB IpeaceaaTens
Konneruun BITK

Anexcanap Anexkcanaposud Muxees, renepanbsablil aupektop AO "Bepronerst Poccun", unen kosuerun
l'ockopriopanuu "Pocrex"

I'ennaauii I'ennagbeBuy Muxailsio, npeacenarens [lonednTensckoro copera
Hay4Ho/mpon3BOACTBEHHOT0 TEXHOIOrH4Yeckoro koncopunyma "Mutpo/BUT"

WNuTerpanus ¢pyHaaMEHTATBHBIX MK IUCIUIIIMHAPHBIX 3HAHUH Ha IPUMEPE ONepeKaroIuX
TEXHOJIOTMUECKUX perieHu il BoaHoBoN HHPOpMAIIMOHHON TEXHOIOT MU [103BOJIMIIA HAYYHO 000CHOBATH U
METOAUYCCKHU 00€CIIEYNTh CUCTEMHBIN moAXod U TCXHOJIOT'MYCCKOC MPCBOCXOACTBO B ICPCIICKTUBHBIX
MEXBHUIOBBIX NCCIECJOBAHUSX IPH CO3IaHUH KPEATUBHOTO YHUBEPCATBHOTO0 HHCTPYMEHTAPHSI JOCTOBEPHOTO
HaOJI0ACH U, aICKBATHOT 0 aHaNM3a U 3P(PEKTUBHOr0 YIPaBJICHUS CO3JaHHEM U IKCILTyaTalle Haie)kHON
u 6oecriocobHoM TexHuKU. [Toaxon odecreurBaeT UMIOPTOHE3aBUCUMOCTh, KOHKYPEHTOCIIOCOOHOCTD U



YCTOMYHMBOE TUEPCTBO HA phIHKE [T TEXHOT€HHO-TEXHOJIOTMYECKON 0€30I1acHOCTH BO BeeX cepax
JKA3HEIEITEIIbHOCTH YEJIOBEKa, 001aaeT BICOKOM COLMAILHOM, JKOHOMUYECKOMN M SKOJIOTHYECKOM
3HAYMMOCTBIO JUIsl ycTOMUMBOTrO pazsutus Oo1ecTsa.

Integration of the fundamental interdisciplinary knowledge to leading technological solutions of the Wave
information technologies has allowed to substantiate scientifically and methodically to provide a systematic
approach and technological superiority in interspecific promising research for creative tools accurate
observation, adequate analysis and effective management of the creation and operation of reliable and
efficient equipment. The approach provides importantisimo, competitiveness and sustainable leadership in
the market of I'T anthropogenic-technological safety in all spheres of human activity, has a high social,
economic and environmental importance for sustainable development of Society.

Knrouesvie crosa: MEXIUCIUILIMHAPHBIC 3HAHUS, TEPCIICKTUBHBIC ME)KBHI0BBIC HCCIICIOBAHUS,
UHCTPYMEHTHI

HaOJTI0ICHHU S, TEXHOJIOTTIECKOE JIUJICPCTBO, HMITOPTOHE3aBUCHMOCTh, KOHKYPEHTOCIIOCOOHOCTD,
YCTOWYUBOE Pa3BUTHE

obmecTBa

Keywords: interdisciplinary knowledge, promising interspecific studies, tools surveillance, technological
leadership, importantisimo, competitiveness, sustainable development society

HoBble 3Heeprocu/ioBbie yCTPOiicTBa, XUMHYECKHE IJHEPIOHOCUTEIH M MX IPUMEHEHUEe B
THIIEP3BYKOBBIX JIeTATeJbHBIX allapaTax

Crp36 VYK 629.7

Anexcanap I'puropsesuny IIpyaHukoB, 1.7.H., HadaneHUK cekTopa [ HI[ PO OI'VII "LHIUAM nwm. I1.1.
bapanogsa"

Aptém Muxaiinosuy IoaBanbubli, K.T.H., c.H.c. DI’ BYH UHctuTyT xumnueckoii ¢pusuku um. H.H.
CemenoBa PAH (MX® PAH)

Buxkrtopusi BuxtopoBna CeBepunoBa, seaymuii uaxkenep ['HI[ PO ®I'VIT "HMAM uwm. I1.1. bapanosa"

B paGote man 00630p OCHOBHBIX PE3yJIbTaTOB OTEUYECTBEHHBIX (DyHIaMEHTAIBH bIX TTOMCKOBBIX TPUKIIATHBIX
HCCIIeIOBAaHU B HOBOW 00JIaCTH THIIEP3BYKOBON aBHAaKOCMHYECKON peaKTHBHON BOCHHOM TEXHUKH.
3apyOexxHble JOCTUKEHUS B 00JIaCTH TMIIEP3BYKOBOI0 KHHETHYECKOT 0 opy-kusi X X1 Beka ObliIn 10CTaTOUHO
OPOOHO OCBEIICHBI B [1].

The paper gives an overview of the main results of the home basic search applied research in the new field
of hypersonic aerospace jet military equipment. Foreign achievements in the field of hypersonic kinetic
weapons of the XXI century have been covered in [1].

Knroueesvle croea: XUMAYECKUI OHCProHOCUTCIIb, SHEPTOCHIIOBOC yCTpOfICTBO, METAaEMOC YCTpOﬁCTBO,
TUINEP3BYKOBOM Pasrox,

JIOpasroH, Mapi

Keywords: chemical energy source, energy power device, device for throwing, hypersonic acceleration,
increasing velocity, constant velocity

3aMeTKH K BONPOCY 0 MePCNeKTUBHBIX ABHKHTEIAX

Ctp 40 VY]JIK 621.45

JAmurtpuii Asekcanaposu4 boes, nomonnuk revepaibaoro aupexropa 'HI[ PO OI'VII "UNAM um.
I1.1. bapanoBa"



Agexkcanap Baagumuposud Edpumos, nayunsiii corpyaauk ['HI[ PO OI'VII "HWMAM uwm. [1.1.
bapanosa"

CoBpeMeHHOE aBHALIMOHHOE IBUTATEIECTPOCHUE IIEPEKUBAET BPEMS COBEPILIEHCTBA CBOEH OCHOBHOM TATH —
ra3oTypOouHHbIX apurareneil. [lyts nurencupukanuu npoueccos B I'TJ] gocTur cBoero npakTH4ecKoro
noTojka. MoxeT ObITh M HeT He0OXOJMMOCTH CHOBA ITPEBpAIlaTh 3JIEKTPUUECKYIO SHEPTHIO B
MEXaHUYECKYIO U CTOMT BCIIOMHUTB O CYILIECTBOBAHUH, HAIIPUMED, MOHHBIX IBUTAaTENIC?

Modern aviation engine+buildings is experiencing a time of perfection of their main energy source + gas
turbine engines. The methods of processes intensification in GTE have reached its practical limit. Maybe
there is no need to convert electrical energy into mechanical and it is worth remembering the existence of,
for example, ion engines?

Knioueswie cnosa: ABHUAJIBUTATCIICCTPOCHHUC, PAKCTHBIC IBUTATCIIN, MOHHBIC JIBUTATCIIN.

Keywords: aviation engines, rocket engines, ion engines.

HayuHo — TexHO/10rHYeCKre HHCTPYMEHTBI YCTOHYMBOIO Pa3BUuTHs 0011ecTBA

Crp 50 VYK 621.01

bopuc Baagumuposuu I'yceB, npe3uneHT MexayHapoaHoi U Poccuiickoil MH)KEHEPHBIX aKaJIeMui,
ynen/koppecnonieHT PAH, 10KTOp TeXHMYECKUX HayK, podeccop

Anatounii AnekceeBud Crnepanckuid, BuIe-pe3nieHT Poccuiickoii MHKEHEPHOU aKaJeMuu, TUPEKTOP
HNHcTUTyTa HAYKOEMKUX HHKEHEPHBIX TEXHOJIOT Ui, PYKOBOIUTENb pabodeii Tpy bl IpeceaaTes
Komnernu BIIK

Banepuit Muxaiinosuu 7Kyukos, npeacenarens CoBera IMPEKTOPOB HAYYHO-TIPOU3BOJACTBEHHOT O
TEeXHOJIOTHYecKoro koncopruyma "Matpo/BUT"

I[To ciyuato 25+netust Poccuiickoit unxkenepunoii akagemun (PYA) npencraBiena uctopuieckas
PETPOCTIEKTUBA pa3BUTHUs (DyHAaMEHTATbHBIX 3HAHUU B 00J1aCTH MHXKEHEPHBIX HAYK U MPUKITATHBIX
TEXHOJIOTMUECKUX HOBALIMH C CHCTEMaTH3alliel pa3BUTHS MHCTPYMEHTAIBHBIX CPEACTB HAOMIOACHHH ISt
WCCIeA0BAaHUM U SKCIITyaTanuu. THCTUTYTOM HayKOeMKUX WHKeHEepHBIX TexHonorut (MHUT) PUA
COBMECTHO ¢ Kadeapoil YcroitunBoro pa3Butus YHusepcuteta "J[yoHa" BiepBbie CTPYKTYpUPOBAHBI HOBBIE
HPOPBIBHBIE 3HAHUSI U KpEaTUBHbBIE TEXHOJIOTMYECKUE PEIIEHU S yCTOWYMBOIO pa3BUTHU A O0LIECTBA Yepes
MIPUOPHUTETHBIE TEXHOJIOTUH 0€30MMacHON U KOM(MOPTHOM KU3HENEATETPHOCTH VI TEXHOIOrMYecKoro
ykaaaa. [IpennoxeHHbIi aHanu3 MO3BOJISET ITy0Ke MOHATh MPUHITUIIBI JOCTHIKEHUS CTPAaHAMH M HapOJaMH
TEXHOJIOTHUUYECKOTO JIUJICPCTBA B pECypcocOepexeHUH, SHEPTrod(hHEKTHBHOCTH, HMITOPTOHE3aBHU CUMOCTH,
AKTHBHOM TBOPYECKOM JIOJITOJIETUU M BCEX BUAAX TEXHOI'CHHOM U 9KOTEXHOJIOTMYECKON 0€301MacHOCTH.

On the occasion of the 25th anniversary of the Russian engineering Academy (RIA) presents historical
retrospective of the development of fundamental knowledge in engineering Sciences and applied
technological innovation to systematize the development of tools for research and exploitation. High-tech
Institute of engineering technology (INIT) of the RIA in cooperation with the Department of Sustainable
development of the University "Dubna" for the first time structured new breakthrough knowledge and
creative technological solutions for sustainable development of society through the priority technologies for
safe and comfortable operation of the V1 technological order. The proposed analysis allows a deeper
understanding of the principles of achievement by the countries and peoples of the technological leadership
in conservation, energy efficiency, importantisimo, active creative longevity and all kinds of man-made and
eco-technological security.

Knrouesvie cnosa: ycTounBoe pa3BUTHE O0ILECTBA, TEXHOJIOTMUECKHH YKJIa/1, HHCTPYMEHThI HaOJt0IeH U,
TEXHOJIOTMUECKOE JINAEPCTBO, TOMEOCTA3 aHTPOIIOI€HHBIX CUCTEM, TEXHOT'€He3 Onocdepbl 1 TEXHOCHEPHI.



Keywords: sustainable development of society, technological structure, tools of surveillance, technological
leadership, homeostasis human systems, technogenesis of the biosphere and technosphere.

OnrumMu3anms NapaMeTpoB OKCHUIMPOBAHUSA AJTIOMHHHEBOH (POJIbIH, IPUMEHSIeMO ISl
BbICOKOBOJIbTHBIX 3JICKTPOJTUTHYECKHX KOH/ICHCATOPOB

Ctp 58 VYJIK 544.65

Basepusi BukropoBna OcunoBa, kadenpa Gpu3nueckoi XuMuu

Cepreii [1aBjoBuy LlaBKyHOB, K.X.H, JOIEHT Kadeapbl Gpusnueckoir xumuu, Ilepmckuii
I'ocynapctBennbiii Hanqnonanbsubliid McciienoBaTenbCKkuii Y HUBEPCUTET

B cratbe npencTaBieHo pelieHne akTyalTbHOM MTPOOIeMbl MOJIYYeHU s Ka4€CTBEHHOT O aHOTHOT'O OKCH/JIA Ha
ATIOMUHUEBOM (HOJIbre, CIIOb3YEMOM B KOHACHCATOPAX CUCTEM aBTOMaTnueckoro ynpasieHus (CAY)
pa3nuuHbIX ABurareneii. O00O0IIeHHBIN B CTaThe MaTepual OyJIeT UHTepECeH pa3paboTunKam u
MPOU3BOAUTEISIM T'a30TypOMHHBIX JIBUTATEINICH MPOMBIIIUIEHHOT O Ha3HAUCHH .

The article presents a solution to the urgent problem of producing high+quality anodic oxide on aluminum
foil used in capacitors of automatic control systems (ACS) of different engines. Generalized material in the
article will be of interest to designers and manufacturers of gas turbine engines for industrial use.

Kniouesvie cnosa: amtOMAHUEBBII OKCHIIHO+3JICKTpOHHTH‘I€CKHfI KOHACHCATOP, BBICOKOBOJIBTHOC
OKCHUAUPOBAHUC, CKAHUDPYIOIIAS 3JICKTPOHHASA MUKPOCKOIIN A, CAY Fa30Typ6I/IHHLIX ,Z[BPIFaTeJIeﬁ.

Keywords: aluminum oxide electrolytic capacitor, high+oxidizing, scanning electron microscopy, ACS of
gas turbine engines.

Typ0OynenTHocTh. CoBpeMenHasi napaaurma, nin «Kapruna Penuna "Ipunisiiam'»
Crp 64 V]JIK532.2
IOpwuit Muxaiiiosuu Kouerkos, 1.T.H.

TpanuunonHas ABUraTelibHas HayKa HE YUYUTHIBAET OCHOBHbIE (pr3nueckre 0cobeHHOCTH npoiieccoB B P/1 u
TpeOyet nepecMmoTpa. [IpennoxkeHsl HOBbIE MOAXO/bI K PEIICHUIO OCHOBHBIX 33/1a4 Ta30BOI TUHAMUKH,
npoUIMPOBaHUS U HEYCTOMYUBOCTH.

Conventional science of engines does not take into consideration main physical processes in RE and requires
revision. New approaches to solving principal issues of gas dynamics, contouring and instability were
proposed.

Kanrouesvie cnosa: TypOyJIeHTHOCTD.

Keywords: turbulence.

IIporpama ¢pynpamenTajabHbIX uccjaenosannii [lenrpaabsnoro MHcTHTYTA ABHALMOHHOTO
Mortopocrpoenns (IIMAM) umennu I1.U. bapanosa



Crp2 VYIAK 62 15,62 19,621.45.
Anexcanap benuuanoBuu BartaskuH, 1.7.H., Ha4aJbHUK CEKTOPA,
Baagumup AnexceeBud CKuUOMH, J1.T.H., COBETHUK I'€HEPATBLHOTO AUPEKTOPA 10 HAYIHOU padboTe

Mnorue u3 nposoauMsix B [IMAM TeopeTnuecknx u NpUKIaJHBIX HCCIEI0BAHUN UMEIOT
(byH1aMEeHTaJIbHBIN XapaKTep U BHOCAT CYIIECTBEHHBIN BKJIAJ] B pa3BUTHE O0ILIEH MEXaHUKU U aBUALlMOHHOU
HAyKH ¥ TEXHUKHU. 3/1€Ch OB CO3/JaHbl M3BECTHBIE HAYYHbIE IIKOJIbI, KOTOPbIE BO3IJIABJISUTH BBLAAIOLIHECS
0TEYECTBEHHBIE YUeHble MUPOBOIo ypoBHs. B MHcTHTYTE OB co3nan Ponx OyHIaMeHTaIbHBIX
Uccnenosanuii. [IporpamMma ¢yHaaMeHTaNbHBIX UCCIEAOBAHU, C TOMOLIBIO KOTOPOI'O CTaJI0
OCYILECTBIIATHCS JOMOJIHUTENbHOE (UHAHCHPOBAHUE HanboIIee yCIeIHbIX HAyYHbIX KOJJIEKTUBOB, KOTOPBIE
crocoOHBI pabo TaTh Ha BELICOKOM TBOPYECKOM ypPOBHE.

Many of held in CLAM theoretical and applied research are fundamental in nature and make a significant
contribution to the development of General mechanics and aeronautical science and technology. Here were
created famous scientific schools headed by prominent Russian scientists of world level. The Institute was
created by the Foundation for Fundamental Research (now theProgram of fundamental research), which
began to provide additional funding for the most successful research teams that are capable of operating at a
high creative level

KmroueBnie cioBa: (byH)IaMeHTanLHLIe HCCIIEIOBAHMUs, HayKa, ra3oBas JUHAMHUKA, aBUaJBUTaTEIECTPOCHUE.
Keywords: fundamental research, science, gas dynamics, aircraft engine.

PaGoumne 10naTKN BEHTWIATOPOB 00JILIOH CTENeHH ABYXKOHTYPHOCTH 1Jis1 nepcneKTuBHbIX TP/

Crp6 VYK 621.452.322.037 226.2:669.295:534.83.
Anexcanap Cepreesnd HoBUKOB, 1.T.H., 3aMECTUTENb T€HEPATBHOTO JUPEKTOPA HHCTUTYTA,
Teabman xxamangunoBuy Kapumoaes, 1.7.H., HaualbHUK OTAEIA

Poct rpy30n0TOKOB, yBeTMYEHHE TACCAKUPCKUX MIEPEBO30K CTUMYIUPYIOT Pa3BUTHE
JIBUTATEIECTPOUTENBHOM oTpaciu. Hanbosnee coBmecTumblii ¢ mpupooii I'TJ] crioco6 moB blmeHus ux

3¢ PEKTUBHOCTH 3aKJIIOYAETCSI B OCBOEHUH BBICOKUX Temrieparyp. O1HaKo 3TOT cr1oco0 cerofHs OrpaHu4eH
HpeaebHBIMU TeMIIepaTypaMu pabOTOCIOCOOHOCTH CYIIECTBYIONIMX U MEPCHEKTUBHBIX METAITMYECKUX
MaTepuaioB. B aTuX ycioBusX, 10)BUAMMOMY, HAMOOIBIINI BKJIAJ B pELICHUE TPOOIEMbI TOBBIIIEHUS
spdextuBnoctu I'TH mns I'A BHOCHT pazpaboTka u ucnionb3oBanue TPJI/] 6ombiioi crenenu
JIBYXKOHTYPHOCTH. | TaBHOM 1TpoGsIeMOH U1 TAKMX KPYTTHOTabapUTHBIX BEHTUIISTOPOB SBIISCTCS
o0ecrnieueHne 0€301aCHOCTHU MOJETOB, 0COOEHHO, B HEIITATHBIX CUTYAILIUSX.

The increase in freight traffic, the increase in passenger traffic stimulated the development of engine
industry. The most compatible with the essence of the GTD method to improve their effectiveness lies in
developing high temperatures. However, this method is now limited to a limit temperature operability of
existing and promising metallic materials. Inthese conditions, apparently, the greatest contribution to the
solution of problems of increase of efficiency of GTE to the CA introduces the development and use of
turbofan high bypass ratio. The main problem for these large fans is to ensure safety, especially in
emergency situations.

KiroueBble cioBa: TypOOpeaKTUBHBIN IBUTATEIb, JIONATKH BEHTUIISTOPOB, OJUMEPHbIE KOMITO3UI[MOHHBIE
MaTepHuabl.

Keywords: turbofan engines, fan blades, polymeric composite materials.

Te}memmn Pa3BUTHUA OEH3UHOB /11 ABUATEXHUKH C NOPITHEBLIMHU IBUTaTECJIAMU



Ctp 20-22 VY]JIK 662.6/9:678.04

HNBan Muxaiinosuy Ilonos, nuxenep-xuMuk 1ol kaTeropuu
I[HaBea BasenTunoBuy bopoaako, nnxeHep-xuMuk 1oii kateropuu
Mapuna Huxonaesna Ilaunna, nHXEHEp-XUMUK

EBrennii IlerpoBny ®e10pos, K.T.H., BEAYIUI HAyYHBII COTPYIHUK
Haranssa UBanoBHa BapiamoBa, HauallbHUK CEKTOpA

Jleonua CamoiiioBu4 SIHOBCKHUIA, J1.T.H, HAYaIbHHUK OT/CIa

B nacrosiiee Bpemst aBuaninoHHbIi 0eH3uH B Poccuu He mpon3BoauTcs. 3a pyOekoM Habmo1aeTcs
MOCTETICHHBIN 0TKA3 OT MCIIOIH30BAHUS ATHIIMPOBAHHOT0 aBUA0CH3MHA M TIEPEX0/]l K HEATHIIUPOBAHHOMY.
OO0ocHOBaHa aKTyaIbHOCTh ITPOBEICHHS UCCIICIOBAHUN 10 Pa3pabOTKe OTEUECTBEHHOT'0 HEATUIIUPOBAHHOTO
aBuaben3una. [IpuBenens! pe3ynsratsl oredectBeHHbIX HUP mo pa3zpaboTke oTBevaromumx 3aJaHHbIM
TEXHUYECKUM TPEOOBAHUSIM OITBITHBIX 00PA3II0B HEATHIIMPOBAHHBIX aBUAOSH3UHOB.

Currently aviation gasoline in Russia is not manufactured. Abroad, there is phasing out the use of leaded
aviation gasoline and the transition to unleaded. The urgency of carrying out research on the development of
national unleaded aviation gasoline. Results of domestic research for the development of corresponding
technical requirements specified prototypes unleaded aviation gasoline

KiroueBrlie cioBa: aBI/Ia6eH3HH, MMOPIIHCBLIC ABUT'ATCIIN, OKTAHOBOC YU CJIO, TCTPAITUIICBUHCI]
Keywords: aviation gasoline, piston engines, tetraethyl lead, octane level

I/ICC.]'IeIIOBaHI/Ie H pelieHue l'[pOﬁ.]'leMbl HepaBHOMepHOﬁ noAa4M TOIJIMBA B TUWJIHHAPBI Ta30anu3eIs
Ctp 24-26 V]JIK 621.437

MOCKOBCKH aBTOMOOHMIIBHO-TOPOKHBIN TOCYIapCTBEHHBIN TeXHUUecKui yuuBepcutet, (MA JIN):
Aaekcanap ®@poumouy PaBu4, k. ¢-M. H.,

Cepreii Hukosaesnu boraanos, npodeccop, . T. H.,

Huxomaii Banepbesnu OcoBHH, K. T. H.,

Bopuc IMaBaoBu4 3aropoackux, nmpodeccop, 1.T.H

W3noxeHue pe3yabTaToB UCCIEA0BaHUS 10 IPOOIeMe HEPaBHOMEPHOCTH IIpoliecca oJauy ra3-ToIIMBa B
LAJIMHIPbI Fa30/113€1151, BO3HUKAIOIIEH IPU UCI0JIb30BAaHUH CTAaHIaPTHOIO Ia30paclpeeuTeNbHOr0
kosuiektopa. [IpeacraBinena razoinHaMuuecKas MoJIENb ATOr0 Mpolecca, 00eceynBaoIas IOCTPOECHUE
IOJIHOM KapTUHBI AMHAMUKH MacCOBOTI'0 pacxo/ia ra3-ToIlJIMBa B JaHHOM KosuiekTope. I[IpuBenensl onucanue
IBTEPHATUBHOM KOHCTPYKIIUH Ia30pacipeie/InTeIbHOr 0 KOJJIEKTOPa, PEeLIaolIell mpodiieMy, a Takxe
pacuéTHbIE U SKCIIEPUMEHTAJIbHBIE JAHHBIE.

The presentation of results of research concerning the problem of nonuniformity of the process of gas-fuel
supply to the cylinder of gas diesel, arising, when using the standard gas distribution manifold. The gas-
dynamic model of the process, providing a complete picture of the dynamics of the construction of the mass
flow rate of gas-fuel in the manifold is submitted. The description of an alternative construction of the gas
distribution manifold, problem solving, as well as the calculated and experimental data are represented.
KiroueBrie ciioBa: Fa30TOHJII/IBHbII71, ra30pacnpe;[eJmTeanmﬁ KOJUICKTOp, r'a30BasA JUHaAMHKa.

Keywords: gas-fuel, gas distribution manifold, gas dynamics.

MpuorocssizHas miiockass uMiviosus "'Ooooménnniii I'oronuno"



Crp28 VK 533.6.011.55

BanenTnn AnaroabeBud benokonn, MockBa, 2015, uien Han. KomuteTra TeopeTud. U NpuKII. MEXaHUKE,
akageMuk Akanemuun Kocmonastuku, MOPAH

PaccmoTpeHo ckatne B pe3ysbTare OHOBPEMEHHOTO TOPMO3SIIETO COyAapeHus B BakyyMe N UAeHTHYHBIX
cioé B mmporecce pesepoepannn 2(N)1 — ynapHbix BosiH. DdekT mpocTpaHCTBEHHOT0 Oapbepa
MPEIETFHOTO CKATHSI TIPOSIBIISIETCS B HEMTPEOI0JIMMON MHHUMAITBHON TOJIIIIMHE CAMOCKATOTO MTaKeTa CIOEB,
KOTOpasi TOYHO paBHA HaYaJbHOU TOJIIMHE OTHOTO ciios (Y=3).

Considered compression as a result of simultaneous braking at collision of N layers in a vacuum by the
reverberation process of 2(N)1 - shock waves. The spatial barrier of compression implied irresistible
minimum thickness of total pack exactly equal to the starting thickness of one layer (y=3).

KiroueBnie cioBa: HUMILJIO3Us, C)KATUC, UHBAPUAHTBI PI/IMaHHa, yYAapHas BOJIHA, SHTPOIIH .
Keywords: implosion, compression, Riemann invariants, shock wave, entropy.

TypOyjeHTHOCT. DyHIaeHTAIbHOE TPAHNYHOE YCJI0BHE COMPOBOK/AEHHUS U HOBAasi MOCTAHOBKA
KpaeBoi 3a1a4M BA3KOH ra3oBoii JTMHAMHUKH

Crp 30-32 V]JIK 532.526.4
IOpnii MuxaiaoBuu Kouyerkos, 1.T.H.

Brnepssie chopmynnpoBaHo HOBOE TPaHUYHOE YCIOBHE ""COMPOBOXKIACHHUS" Ha OCH BSA3KOT'O C)KUMAEeMOT O
MOTOKA /Il BHYTPEHHUX TEUCHHH B KaMepax CropaHwus U coruiax. /lana marematudeckast (GopMyITupoOBKa
KpaeBoOM 3a71auu JIJIs1 BA3KOTO CKUMAEMOT0 JIAMUHAPHOTO TEUSHU I KU IKOCTEH M Ta30B B KaMepax CropaHus,
comnax P/ n kaHamax ¢ BHyTpEHHUMH T€UEHUSIMH.

The new boundary conditions of “the following™ on the axis of the viscous compressible flow were first
stated for internal flows in the combustion chambers and nozzles. The mathematical formulation of the
boundary value problem for the viscous compressible laminar flow of fluids and gases in the combustion
chambers and nozzles of rocket engines and internal flow channels was given.

KuroueBsle cioBa: TypOyJI€HTHOCTb, KpaeBas 3a/laua, TpaHUYHbIE YCIOBUS, BA3KOCTh, CXKUMAEMOCTb.
Keywords: turbulence, boundary)value problem, boundary conditions, viscosity, compressibility.

HoBble ropn3oHTHI TeNJI03HEPIreTHKH ¢ MO3MIMI HU3KOIHEPreTHYeCKUX siAePHBbIX peakuuii: Teopus,
JIKCNEPUMEHT, NMepCHeKTHBbI

Ctp34-41 V]JIK 621.437

['HI] ®I'VII "LenTtpanbusbiii UuctuTyT ABHanimonHoro Moropocrpoenus um. [1.1. bapanosa (HUAM)"
Muxaua SIkoBsieBuy UBaHOB, I1aBHBIN Hay4YHbIN COTPYAHUK, 1. G/M. H.,
Baaum KoncrantunoBuy MamaeB, cTapiinii HaydHbIH COTPYIHUK, K. /M. H.

ITepBast yacTh HACTOSAILIEH CTaTbU MOCBSIIEHA U3JI0KEHHIO KJIFOUEBBIX M10JI0KEHUH TEOPUHU
HU3KO3HepreTudeckux suepHbix peakuii (HOAP). [Ipeanoxkena n obocHoBaHa MHTErpalibHas
noxysMrupudeckas moaenb HIAP, moctpoennas Ha ananm3e aedexta MacChl HCXOIHBIX U KOHEYHBIX



MPOAYKTOB cropanus. Hapsiay ¢ maTerpanpHoii paccMoTpeHa nuddepenunanpaas reopus HO P,
OCHOBAaHHas Ha 3aKOHE ABOTraJIpo 1 ypaBHEHUSIX COXPAHEHU s MacChl, UMITYJibca U dHepruu. Hama unrerpo -
muhdepeHInaTbHAas TEOPHS BCEIEI0 OITUPACTCS HAa OCHOBBI KJIIACCUYCCKOM SIePHON (PU3UKH, 3aKOHBI
TEPMOAMHAMHUKH U SKCTIEpUMEHTalbHbIE (DaKThl. BaXXHBIM MPEUMYIIECTBOM MPEIOKEHHON TEOPHU
SIBJSIETCSI BO3MOYKHOCTD PACCUUTHIBATh KOJIMUECTBO BBIACIIAEMOM TEIJIOBOM YHEPTUU U PEKOMEHIOBAThH
HOBBIE COCTaBbI UCXOAHBIX KOMIOHEHT 171t HOSIP co cpaBHUTENBbHBIMU OIICHKAMH UX TEPMUUYECKON
s¢ddextuBHOCTH. C 11ETBIO TOATBEPKACHUS TEOPUHU 1aH 0030p U aHAJIN3 IKCIIEPUMEHTaIbHBIX PE3YIbTATOB,
IOJIy4EHHBIX K HacToseMy Bpemenu no HOSP. Bo BTopoii yactu craTeu IpeIcTaBiIeHO MHEHUE
CIEI[UATMCTOB U AKCIIEPTOB MO OTKPBHIBAIOIIUMCS IIMPOKUM BO3MOKHOCTSM MPAKTUUYECKOTO MPUM CHEHU S
HO4IP B nepcriekTUBHOW TEMIOIHEPreTUKE U HA TPAHCIIOPTE.

The first part of this article outlines the key provisions of the theory of low)energy nuclear reactions
(LENR). Proposed and validated semi)empirical integral model LENR based on analysis of the defect of
mass of the initial and final products of combustion. Along with considered integral differential theory
LENR based on Avogadro's conception and the equations of conservation of mass, momentum and energy.
Our integro)differential theory is fully based on the base parts of classical nuclear physics, the laws of
thermodynamics and experimental facts. An important advantage of the proposed theory is able to count the
amount of generated heat and to recommend new compositions for component LENR with comparative
estimates of their thermal efficiency. To confirm theory a review and analysis of the experimental results
obtained to date LENR. In the second part of the article presents the opinion of specialists and experts by
opening wide possibilities of practical application of promising LENR for used at power and transport.

KiroueBble c10Ba: HU3KOAHEPTETUYECKUE AIEPHBIE PEAKIIUHU, TEOPUSl, SIKCIIEPUMEHT, IEPCIEKTUBBI.

Keywords: low)energy nuclear reactions, theory, experiment and prospects

HcciienoBanne BO3MOKHOCTH U 1eJI€CO00PA3HOCTH CO3IAHHS ABHIaTe el pa3jMIHbIX KJIAaCCOB HA

OCHOBE CYyHIeCTBYIOIIMX 0Te4eCTBEHHbIX ra30reHepaTopoB B paMKax MPOrpaMMbl
HMIIOPTO3aMellleHUst

Ctp2-7 VYK 621.452.322/629.7.03

®OI'YII THIL "HUAM um. I[1.U. Bapanosa':

Anexcanap Cepreeud HoBukoB, 3aMecTUTENb FeHEpPaIbHOTO TUPEKTOPA HHCTUTYTA, J.T.H.
Outer /Imutpuesn4 CeIMBaHOB, IJIaBHbIN HAYYHBIM COTPYJHUK, K.T.H.

FOpmuii AslekcanapoBu4 I3p0XH, HaYaJIbHUK CEKTOPA, K.T.H.

Buxkrop CaBenbeBud 3axapuyeHKO, HAYaJIbHUK CEKTOpA, K.T.H.

Tarbsina AnapeesHa Mop3eeBa, BeyLMi CIIELUATUCT

Tumyp Aoayaosuyd HypyJaes, crapiiuii Hay4Hbld COTPYAHUK

I'eBopk I'eoprueBuy Umxusin, crapimmii Hay4HbId COTPYIHUK

Tamapa Cepreesna EpuenkoBa, Beyliii HHKEHED

B craTbe npescTaBicH aHainu3 BO3MOXXHOCTH M TEXHOJIOTUM CO3/1aHUs JIBUTATENEH - IGMOHCTPATOPOB Ha
OCHOBC I'a30r¢HepaTopoB CepHﬁHBIX 1 ONBITHBIX OTCUYCCTBCHHBIX IIBHFaTCHefI JJIA HOCJIGI[YIOH_[eﬁ
PEMOTOpH3AIIMH CAMOJIETOB U BEPTOJIETOB POCCHIICKOT0 MPOU3BOJICTBA



The study of creation capability and technologies of engines-demonstrators based on produced and
developed domestic engine cores for Russian manufacture aircrafts and helicopters is presented.

KiroueBrie ciioBa: cunoBas YCTaHOBKaA, ABUT'ATCJIb, arpCrarhl, CaMOJ'IéT, BepTOHéT, 0a30BEIN rasore’aeparop,
HMIIOPTO3aMCHICHUC, PEMOTOPHU3ALlU.

Keywords: powerplant, engine, units, aircraft, helicopter, base core, replacement of import products, re-
engine .

IlepciekTHBBI pa3BUTHA TOIUIMB JIs1 ABHATEXHUKHU C ra30TypPOMHHBIMH ABHUIATEJISIMH
Crp8 11 VK 662.6/9:678.04

I'HII P® OI'YII "HUAM um. IL.LU. bapanosa'':

Esrennii Ilerposuy ®exopos, K.T.H., BEAYIIUI HAy4YHBIN COTPYAHUK
Haranbs UBanoBHa BapiaMoBa, Ha4aJIbHUK CEKTOPA

Jeonnn CamoiiioBu4 SAHOBCKMIi, 1.T.H, Ha4aJbHUK OTJIENIa

HNBan Muxaiinosuy Ilonos, nHxxeHep-xuMuk 1ol kareropuu

[IpencraBneH cpaBHUTEIBHBIN aHAIN3 OCHOBHBIX MAPOK OTECUYECTBEHHBIX U 3apyOEKHBIX PEaKTUBHBIX
toruB. OnpeeneHbl NyTH UX Pa3BUTHS B HAIIPABICHU U MOBBIILICHHUS TEPMOOKHUCIIMTEIIbHOM CTAOMIIBHOCTH
(TOC). IMokazana nepcriektuBHOCTH OBBIIEHUSI TOC BBEIeHHEM T'UIPOT€HU3AIMOHHBIX ITPOLIECCOB B
TEXHOJIOTHUIO TPOU3BOCTBA TOILIUB. PEKOMEHI0BAHO COKpallleHHe HOMEHKIIATYPhl OTEY€CTBEHHBIX
PEaKTUBHBIX TOILIUB J10 1BYX Mapok: T-8B u T-6. OTmedyeno orcraBanue Poccun B pazpaboTke
MPOMBIIIIEHHOM TEXHOJIOT MU MMPOU3BO/ICTBA PEAKTUBHBIX TOILINB U3 AJIbTEPHATUBHOTO CHIPbS: YIJIs,
MPUPOJTHOTO ra3a, OMomMacchl

A comparative analysis of the major brands of domestic and foreign jet fuels is presented. The ways of their
development towards improving the thermal oxidative stability. The increasing thermal oxidative stability
can be supported by hydrogenation processes in fuel production manufacturing. The reducing the number of
domestic jet fuel to two brands T-8V and T-6 is recommended. Russia has the lag in the development of
industrial technology for production of jet fuels from alternative raw materials: coal, natural gas, biomass.

KirogeBble ci10Ba: peakTUBHOE TOIUIMBO, TEPMOOKUCIUTENbHAS CTAOMIIBHOCTb, TN IPOTr €HU3aLlHOHHbIE
IPOLECChl, PYHKIIMOHATbHBIE TPUCATKI

Keywords: jet fuel, termal oxidative stability, hydrogenisation processes, functional additives

EctecTrBeHHasi MaTpuia pyHIaMeHTAIbLHBIX 3aKOHOB CTPOEHHsI (PU3UKO-XUMHUYECKUX IJIE€MEHTOB, UX
000J104€K, siIep ¥ aTOMOB B LIeJIOM

Crp 15 19 VK 544.116

IOpnii Anexkcangposuy ['anymkuH, npeacenarens JKCIepTHOro coBeTa MHCTUTYTa HAYyKOEMKHX
MHKEHEPHBIX TeXHOJIorui Poccuiickoil unxxenepuoii akagemuu, PhD, nmpodeccop, akanemuk MUA, PUA,
nouetHbId wieH PAEH

JlanHas cTathbs sBJsSETCA MepBOM 00001éHHON myOaukanueid EcrectBeHHON MaTpulis
(byH1aMEHTAIbHBIX 3aKOHOB CTPOCHUS PU3NKO-XUMUYECKUX DJIEMEHTOB, UX 000JIOUEK, S/Iep U aTOMOB B
11€JI0M, BOJIHOBBIX H TTOJIEBBIX CTPYKTYP, COTUTOHOB M MHBIX 00pa30BaHUM BO B3aUMOCBSI3U ¢ 3aKOHAMHU



[Tpocteix Prima (P) nepBopoaubIx mpuponoodpasyronmx uucena 1 OcoObIX MHOXKECTB B HUX C X CBOWCTBOM
00BbEMHBIX POMOOBHUAHBIX KBAJPATHUYHOCTEH.

This article is the first publication of the generalized Matrices Natural fundamental laws of the structure
physico-chemical elements, their membranes, nuclei and atoms in General, wave and field structures,
solitons, and other entities in relation to the Simple Laws Prima (P) original natural form numbers and
Special sets in them with their property of bulk diamond kvadrats.

KittoueBble cioBa: CTpoeHUE aTOMOB MUPO3JaHUs; CTPOCHHE O00JIOUKH U 51/1pa; PU3NKO-XUMHYECKHI
3JIEMEHT; IPOCTHIE YN CIIa B IPUPOAHBIX MHOKECTBAX; €CTECTBEHHAsI MATPUILLA; IEPHO/L.

Keywords: atomic structure of the universe; the structure of the shell and kernel, physico-chemical element;
Prime number in the natural set; the natural matrix; period.

HoBble moaxoasl K pelICHUIO l'lpOGJIeMLI NMOBBINICHUSA 10JTOBCYHOCTH MEKPOTOPHBIX MOAUIHITHUKOB €
MOMOIIBI0O TMAPOAUHAMHUYIECCKUX CUJI MACJTHAHOI0 KJIMHA

Crp20 24 V]JIK 621.539.822

OKBb um. A. JIwabku - puaunaa OAO "YMIIO":

EBrennii IOBenanbeBu4 Map4ykoB, 1.T.H., F€HEPAIbHBIN KOHCTPYKTOP
IOpnii bopucosnu HazapeHnko, K.T.H., BEAyIIUH KOHCTPYKTOP

Maxkcum Buagumuposu4 Ky3bMuH, 3aM. rJ1aBHOIO KOHCTPYKTOpa
Mmuxania Anarojabesnd bornanos, K.T.H., HaYaJIbHUK OT/IENA IPOYHOCTH

PaCCManI/IBaeTCH KHUAKOCTHOC TPEHUE B POJIMKOBBIX IMMOAIMITHUKAX HA OCHOBE THAPOAWHAMU qecKoi
TCOPUH CMA3KH. HpeI[CTaBJ'IeH MNPpUHIOUITIHAJIBHO HOBBIH c10c00 nmoJgadr Macija B IOJUIMITHUK, KOTOpLIﬁ
CHOCOGCTByeT YMCHBIICHUTO HaHpH-)KeHI/Iﬁ Ha pOJIMKax U BHCHIHCM KOJIbIC MCKPOTOPHOT' O MOJIIMITHUKA
BBICOKOO60pOTHI)IX raonyp6I/1Hme JIBI/IF&TGJ'IG?I 6nar0)1ap${ TUAPOANHAMHUYCCKHUM CHUJIaM MACJIAHOTI' O
IIOTOKaA.

Considered fluid friction in roller bearings on the basis of hydrodynamic theory of lubrication. A
fundamentally new way to supply oil to the bearing, which helps to reduce the stress on the rollers and the
outer ring of the bearing of high-speed gas turbine engines due to the hydrodynamic forces of the oil flow.

KiroueBrie cnosa: NOJAUIMITHUK, POJIMK, THAPOANHAMUYICCKHUC CUJIbI, MAacCIISTHBIN KJIMH, KOHTAaKTHBIC
HaIpspKCHU AL

Keywords: bearing, roller, between the two shafts, hydrodynamic forces, oil wedge, contact stress.

dyHIaMeHTAIbHAsl TPUAA 3HAHUN W JHEPreTHYecKHe MeTOo/bl HA0II01eHHsI COCTOSIHUI

Crp 30 33 VK 621.01

Poccuiickasi 1 MekayHapoaHasi HH/KEHEPHbIe aKaJleMHH:
IOpwuii Asekcanaposu4 I'amymkux

Anartoauii AjekceeBny CriepaHCKuii

Anexkcanap UBanosu4 baxkanos

PaccmarpuBaercs pyHaaMeHTaIbHOE TPUEANHCTBO 3HaHUH B cucteMme "BemectBo-DHeprus-Undopmarus"”
B KaueCTBE OCHOBBI Pa3BUTHUS IIPEJICTaBICHUHN 00 yHUBepcaabHOU nepuoauieckoi L T-Monenu 1 maTpuibt
3aK0HOB CTpoeHUs PU3NKO-XUMHYECKUX d1eMeHTOB FO. A .l"anymmknHa, mepCcrneKTUBEI CO3TaHuUs



MHCTPYMEHTOB HAOIIOACHHS TOMEOCTaTUYECKUX COCTOSIHMI HOBBIX MaTepHalioB TexHOchepsl U 6rnochepsl
VI TeXHOJIOrn4eCcKOro yKJiaa.

The paper covers fundamental triunity of knowledge within the system "Substance - Energy - Information”
as a basis for development of idea of universal periodic LT-model and the matrix of the Laws of structure of
physical-chemical elements by Youry.A. Galoushkin, perspectives of creating instruments for observation of
homeostatic states of new materials of technosphere and biosphere of VI wave of innovation.

KuroueBble cioBa: BelecTBo, 3Heprus, uHdopMmalus, MaTpuia 3aKkoHOB CTPOEHUS (PUBUKO -XUMHUYECKUX
3JIEMEHTOB, FTOMEOCTa3, KOHCTPYKIMOHHbIE MaTepUaIbl 1 OMOTKAHU.

Keywords: substance, energy, information, matrix of the Laws of structure of physical-chemical elements,
homeostasis, construction materials and bio-tissues.

TypOyneHTHOCTD. Y paBHeHHe YJHEPTHH M YCJIO0BHS COBMECTHOCTH € TEPMOANHAMMKOMN
Crp42 44 V]IK 532.526.4
FOpuii MuxaiiioBnu Koverkos, 1.T.H.

C yuerom BBenieHUs TeH30pa KHsI3eBa B akCMOMAaTUKY THAPOIMHAMUKY U IIEPEX0/1a K TIOJIEBBIM
epeMEeHHBIM, ypaBHeHue ABuxkeHnst Hapbe-CToKca He M3MEHMIIOCh, HO TOTPEO0BAIOCh YTOUHEHUE
YPaBHEHHUSI SHEPTUH C LIETbI0 COBMECTHOCTH €0 ¢ TpeOoBaHusiMU TepMoauHaMuku. ChopmynupoBaHa
teopema KpoKKo ISt BA3KUX C)KMMAEMbIX TEYEHU W, HA OCHOBAHUHU KOTOPOM ITOJIYyYE€HO YPABHEHUE SJHEPIUH
JUISL CBEPX3BYKOBBIX TCUCHU .

In view of the introduction of the Knyazev tensor axiomatic in hydrodynamics and cross-over to the field
variables, the Navier-Stokes motion equation has not changed, but in terms of compatibility with the
requirements of thermodynamics it needed clarification. Crocco's theorem for viscous compressible flows
formulated, and equation for the energy of supersonic flows obtained on its basis.

KiroueBsie ciioBa: TypOyJIE€HTHOCTD, YPaBHEHHE YHEPTUH, TEPMOUHAMUKA, TEH30D, BI3KOCTb,
C)KMMaeMOCTb.

Keywords: turbulence, energy equation, thermodynamics, tensor, viscosity, compressibility.

Hccaenoanne TpexyaapHoi KOHGUrypanuu ¢ OTPHIATENbHBIM YIVIOM OTPA’KeHHUSI B CTALIMOHAPHOM
CBEPX3BYKOBOM IOTOKe

Crp2-5 V]JK531.011

®OI'YII THIL "HUAM um. I[1.U. Bapanosa'':

®panuyecka AjexcanapoBHa CjodoakuHna, 1.¢./ M.H., npodeccop, akagemuk PAEH, ®I'VII "HIUAM um.
[1.11. bapanosa"

JIronmuiia I'eopruesna I'Bo3neBa, a1.¢./M.H., npodeccop, OObeTMHEHHBIH HHCTUTYT BBICOKHX TEMIIEPATYP
PAH (OMBT PAH)



AHaJINTUYECKUMHU U YU CICHHBIMU METOIaMU HCCIIEAYETCS BOJTHOBAS KapTUHA TCUEHNU I, BOSHUKAIOLLAS 3a
COIZIOM PaKETHOI'O JABUTaTelIs HA HEPACUETHOM PEKUMeE 1oJieTa. M3mararorcs pe3yJbrarsl,
JIEMOHCTPHUPYIOIIVE BOZHUKHOBEHNE HOBOT'O BU/1a TPEXYJAPHOU BOJIHOBOW CTPYKTYPBI IIPH Y4ETE pEalbHbIX
napameTpoB 1notoka. [lomydeHsl ycinoBus, BbI3bIBAIOLIE pa3BUTHE BUXPEBOI'0 00pa30BaHMsL, CHOCOOHOTO
pa3pyLIMTh TEYSHHE 3a COIJIOM U IIPUBECTHU K aBapUMHON CUTyalluH B paboTe IBUTaTEs.

The wave flow pattern at the over%expanded jet from rocket engine nozzle has been investigated
analytically and numerically. The results are given showing the appearance of a new form of the triple shock
wave structure, taking into account the real parameters of the flow. The conditions have been obtained,
leading to the development of the vortex formation, able to disrupt the stationary pattern, and lead to the
emergency situation in rocket engine operation

KirodeBble ciioBa: CBEpX3BYKOBasi HEpacueTHAas CTPYs, TpeXyAapHas KOH(PUIypalus, OTpUIaTeIbHbIN yroi
OTpaKEHU S, AaHATUTUYECKUH pacyeT, TpaHUIa Iepexoaa OT 0OBIYHON (POPMBI OTpaskeHUs K "aHOMAIBHOM .

Keywords: off-design supersonic jet , triple shock wave structure, the negative angle of reflection, analytical
calculation, the boundary of the transition from the usual forms of reflection to the "anomalous™.

Pa3BurtHe 3HEpreTMYeCcKOro 1 MOPCKOro ra3oTypoOMHHOIO JBUraTeecCTpoeHusi B Mupe 003op. Yacrs 1
Crp 10 13 VK 621.438

ITAO "HIIO "Carypn":

Agexkcanap BsiuecsiapoBuu JIOryHoB, TIaBHbBIN CIEUATNUCT, J1.T.H.,

Maxkcum HuxosiaeBuu BypoB, Ti1aBHBIN KOHCTPYKTOP 1O MEPCIIEKTHBHBIM pa3paboTKaM, K.T.H.,
Jennc BukropoBu4 JlannnoB, Beaymumii HHXEHEP/TEXHOJIOT, K.T.H.

[TpoBeneH aHanu3 UCCIENOBATENBCKUX H MPAKTHYECKUX paOOT B MUPE, HAIPABJICHHBIX HA Pa3BUTHE
I‘aSOTyp6I/IHHOFO OHCPreTUICCKOT 0 MallIMHOCTPOCHU A. PaCCMOTpeHBI MHPOBBIC JOCTHIKCHU S B O6JIaCTI/I
CO3/IaHUS YHEPTETUUECKON Ta30TYpOMHHON TEXHUKH.

The analysis of the world development and practical activities related to gas%turbine power engineering
industry has been performed. The world achievements in the sphere of gas%turbine powerplants are
considered.

Kimrouesie ciioBa: ['a3oTypOuHHBIE ycTaHOBKH, SHepretudeckue ['TY, maporazoBbie yCTaHOBKH,
AIEKTPOCTAHIIN U, TOTUIUBHAS
3 (HEeKTUBHOCTD.

Keywords: Gas-turbine units, Electric power generation gas turbines, Combined%cycle gas turbines, Power
stations, Fuel efficiency.

TypOy/JeHTHOCTH. Y PaBHEHNE IJHEPTUM U YCJIOBHS COBMECTHOCTH C TEPMOAUHAMUKOMI
Crp 30 32 VJIK 532.526.4
FOpuii Muxaiaosuu Kouerkos, 1.T.H.

13 ycnoBuil COOTBETCTBUS 3aKOHAM MOJICKYJIIPHOM (DM3UKU MOTY4YeH HOBBIN (DyH1aMEeHTaIbHbIN
MOJIEKYJISIPHO-KUHETUYECKU I TEH30p, OJTHO3HAYHO O PEIENSIIOIU N TPOU3BOAHYIO UMITYJIbCA TOTOKA.



OObsicHEeH CMBICIT AMHAMHYeCcKOro TeH3opa KHs3eBa, Kak HEKOTOPOTr'0 MOJIEKYJIAPHO -KUHETHYECKOT'0
MOTEeHI[Maa UMITYyJIbCa.

A new fundamental tensor of self frequencies was put into practice of gasdynamic analysis.
KuroueBslie coBa: TypOyJI€HTHOCTb, TEH30P.

Keywords: turbulence, tensor.

Co3naHue BbICOKONPOU3BOIUTEIbHBIX PA00YNX MECT B YCJIOBHSIX IKOHOMUYECKOH HeCTAOMILHOCTH:
TPAaeKTOPHH MAPTHEPCKOT0 B3aUMO/IeiiCTBUS HA PerHOHAJIbHOM YPOBHE

Crp 46 50 VYK 629.423.32

OI'bOY BO "MIITY"

Cepreii FOpbeBnu UBaHOB, J0LIEHT

JI.B. UBaHoOBAa, JOICHT

OVII BO "ATuCO":

Amnapeii Cepreesnu BaHoB, Beyluii Hay4HbI COTPYIHUK

B crarbe akueHT caenal Ha paclIMPEeHHEe MEXaHU3MOB [TAPTHEPCKOT 0 B3aUMOJCUCTBUSA B KOHTEKCTE
peleHus 3a7ja4 MOJICPHU3ALMH U CO3JJaHUSI BBICOKOIIPOU3BOIUTEIBHBIX pabounx MecT. B pamkax
PETHOHAIBHOTO YPOBHS COITMAIBHOTO TAPTHEPCTBA TPHOPUTET OTIACTCS pa3padOTKe Mep Mo
COBEpIIECHCTBOBAHHIO IEPErOBOPHOIO MPoLiecca 10 00eCIeUeHU IO BICOKOTIPOU3BOIUTENILHOTO TPY/Ia.
BpICOKOIIPOU3BOUTENBHBIN TPY I pACCMATPUBACTCS B PA3pe3€ 3alUThI TPYAOBBIX IIPaB, JOCTOMHOIO 10X01a
U COLIMAJIbHOM 3alUThl pAOOTHUKOB.

The article focuses on the extension of mechanisms of partnership in the context of the modernization and
the creation of productive jobs. Inregional level social partnership priority is given to the development of
measures to improve the negotiation process to ensure high levels of productivity. High-performance work is
seen in the context of labour rights, decent income and social protection of workers.

KuroueBble coBa: mMpou3BOAUTENLHOCTD TPYA, BHICOKOTIPOU3BOIUTEIbHOE pabouee MECTO, COIIUaIbHOE
MapTHEPCTBO, TPO(COIO3bI, PETHOHATLHBIC COTJIAIICHU S, 3aHATOCTh, O0e3padoTuIla, 3apaboTHas TJaTa,
JIOCTOMHBIN TPY .

Keywords: productivity, highperformance workplace, social partnership, trade unions, regional agreements,
employment,
unemployment, wages, decent work.

Pa3BuTHE JHEPreTHYECKOT0 M MOPCKOI0 ra30TypOMHHOIO JABHIaTe/IeCTPOeHHsI B MUpe.
O030p, yacTb 2: CoBpeMenHbIe u nnepcnekTuBHbIe I'TY Mopckoro HazHauyeHust

Crp2-4 VJIK 621.438
ITAO "HITO "Catypn":



Anexcanap BsayeciapoBu4 JIOryHoOB, TiIaBHBIN CIIEIIUAINCT, I.T.H.,
Maxkcum HuxonaeBuuy BypoB, riiaBHbIN KOHCTPYKTOP IO IIEPCIIEKTUBHBIM pa3paboTKaM, K.T.H.,
Jennc BuxkropoBuy {aHui10B, BEAyIUii MHKEHEP-TEXHOJIOT, K.T.H.

HpOBCI[CH AHAJIN3 UCCIICAOBATCIIBCKUX U MPAKTUUCCKHUX pa60T B MUPC, HAITPABJICHHBIX HA pa3BUTHUC
FaSOTyp6I/IHHOFO OHCPreTUYCCKOro MalmmHOCTPOCHH 1. PaCCMOTpeHI)I MHPOBBIC JOCTHIKCHU S B obnactu
CO3JaHuA BHCPFCTHHGCKOﬁ raSOTyp6HHHOI>'I TCXHUKH.

The analysis of the world development and practical activities related to gas-turbine power engineering
industry has been performed. The world achievements in the sphere of gas-turbine powerplants are
considered.

Kirouesle cioBa: ['a3oTypOuHHBIE ycTaHOBKH, 3HepreTudeckue ['TY, maporazoBbie yCTaHOBKH,
AIIEKTPOCTAHIINH, TOIUTUBHAS 2(PPEKTUBHOCTB.

Keywords: Gas-turbine units, Electric power generation gas turbines, Combined-cycle gas turbines, Power
stations, Fuel efficiency.

Cas13b ¢ aBTopamu: danilov_d.v@rambler.ru

CoBepuieHCTBOBAHNE TEXHOJIOTM YIIPOYHEHHS 3y0UaThIX KOJIEC aBHAIBUTaTes el

Crp6-8 VYK 621.785.532

ITAO "HIIO "Carypn":

Jlrogmuia Ierpoua @omMuHa, K.T.H., Bexyumii unxenep AO "HIIL razoryp6octpoenus "Camtot"
Bajentun Baagumuposuu Kpsimos, 1.7.H., mpodeccop, 3acimykeHHbII MalmHOCTpouTens PO

[IpoBeneH cpaBHUTEIBHBIN aHAIN3 IPUMEHSAEMbIX TEXHOJIOT U XUMUKO-TepPMUYECKON 00pabOTKH 3y0UaThIX
KOJIEC U JPYTHX JleTallell aBUallMOHHBIX IBUTaTeNeH 10 crioco0y ynpouHeHHs pabouuX MOBEPXHOCTEH,
OTIpe/IEISIIONIMX A0JITOBEUYHOCTD X paboThl. [IpencTaBiieH co3aHHbli Ha MpeAnpUsATHH y4acToK "MoHHO-
BaKyyMHas XUMUKO-TepMHuUecKas 00padboTka". [TokazaHbl mepcrieKTHBbI TOBBIIICHUSI S)KOHO MUYHOCTH U
Ka4yecTBa U3rOTOBJIEHHU S 3y0UaThIX KOJIEC U COBEPIIEHCTBOBAHNE YIIPOUHSIOLIMX TEXHOJIOT UM, B TOM UUCIIE
nyTEM MPUMEHEHUs 3aIUTHBIX TOKPHITHII B KaUeCTBE MPEeI0XpaHEHUs MOBEpXHOCTEH 0T [ Py3MOHHOTO
HACBILICHUS.

A comparative analysis of the technologies of chemical-thermal treatment of gears, and other parts of aircraft
engines by the method of hardening the working surfaces, determining the durability of their work.

Presented at the enterprise created the plot of "lon-vacuum chemical-thermal treatment". The prospects of
increased efficiency and quality of manufacturing of gear wheels and the improvement of hardening
technologies, including through the use of protective coatings as protection of surfaces from diffusion
saturation.

KuroueBble c10Ba: HOHHO-TIIA3MEHHOE a30TUPOBAHME U LIEMEHTAIM s, BAKYYMHas [IeMEHTaI 4,
T Py3uOHHBIN 10, 000pYJOBaHHE, 3AIUTHOE OKPBITHE, TEXHOJIOTMUECKU I MapUIPyT yIPOUHEHUS.

Keywords: ion-plasma nitriding and carburizing, vacuum carburizing, diffusion layer, equipment, protective
coating, a process route of hardening.

Cas13b ¢ aBTopoMm: fominalp@yandex.ru

Hpezmo;lcelme K BOIIPOCY NOBLIINICHUSA TOIJIUBHOM 3q)(l)eKTI/IBHOCTI/l



Ctp 10-11 VYK 629.4.038; 629.7.036.34
Anexcanap Bragumuposuy Edumon, ®I'VII "THI IIMAM um I1.11. bapanosa"

Ha IIYTH CO3OaHUA BBICOKOS(l)(beKTI/IBHBIX ,I[BHFaTeJ'Ieﬁ OOHHM U3 HpeHﬂTCTBI/Iﬁ BHUJIUTCA HCBO3MOXXHOCTD
IMMOCTaBUTB Cpa3y ABUIATCIIb "Ha KpLI.IIO", HO MO>KHO IPUMCHUTD HAa IICPBOM ITAIlC HO,Z[O6HLII>1 JABUTATCJIb HA
KCIIC3HOAOPOIKHOM TPAHCIIOPTE UIIN )II/IpI/I)Ka6J'I€.

On pathes of creation of high-performance engines with one of interruptings the impossibility sees to put at
once engine "ona wing ", but it is possible to apply, at the maiden stage the similar engine on a railway
transport or airship.

KittoueBble ciioBa - IBUTaTesb CI0KHOIO LIMKJIA; THOPUTHBIN IBUTaTElb; XKEJIE3HOJOPOKHBII TPAHCIIOPT
MaJIoii BMECTUMOCTH; Ta30TYPOUHHBIN ABUTATEINb JUI AUPUKAOIIS

Keywords - engine of a composite cycle; the hybrid engine; a railway transport of small capacity; a turbine
jet for an airship

Cas3b ¢ aBTopom: Krylat@mail.ru

TypOyaeHTHOCTh. DYHIAMEHTAJbHbINA TEH30P COOCTBEHHBIX YACTOT

Crp 20-22 V]IK 532.526.4
FOpnii MuxaiiioBnu Koverkos, 1.T.H.

BBezeH B mpakTuKy ra3oqMHaMUYeCKOr0 aHaIn3a HOBBIHM ()yH/1aMeHTalbHbBIN TEH30p COOCTBEHHBIX YaCTOT.
3anucaHo B TEH30PHOM BU/JIE YPaBHEHHE IBU)KEHUS JJIs1 aBTOKO0JIEOATENIbHBIX TPOLECCOB IPUMEHUTENBHO K
UCCIIEA0BAHUIO HEYCTOMYMBOCTH B PAKETHOM JBUTATEIIE.

A new fundamental tensor of self frequencies was put into practice of gasdynamic analysis. The equation of
motion for the auto oscillatory processes recorded in the tensor form applied to research on instability in
rocket engines.

KitoueBsie ciioBa: TypOyJIeHTHOCTb, TEH30p, COOCTBEHHAsI 4aCTOTa, aBTOKOJICOaHMSI.
Keywords: turbulence, tensor, self frequency, self-oscillation.

Cas13b ¢ aBTOpOM: SWgeorgy@gmail.com

MartemaTH4eckoe MOeJMPOBAHNE HECTAIIMOHAPHBIX NMPOLECCOB ABH:KEHUS B TU3€/IbHOIl TONMIUBHOM
annaparype

Ctp24-26 V]IK 621.436.03(031) BBbK 31.365
I'ennaauit benunanosuu I'openuk, 1.17.H., TUXOOKeaHCKUI TOCY1ApCTBEHHBIN YHUBEPCUTET, T.
XabapoBck

MopenupoBaHue TOTMBOIOIAUM B AU3EIX OazupyeTcs Ha (PyHIaMEHTaIbHBIX 3aKOHAX THPOMEXaHUKH U
o0ecreunBaeT aJIeKBaTHOCTb OTOOPaXKEHUsI peaIbHbIX IIPOLECCOB B OTJIMYUE OT CUTyallMu B 00J1acTH
PaKEeTHBIX U Fa30TypOMHHBIX ABUTaTENEH, KOTAa TPUXOANUTCS BBOAUTH KOA(MPUIIMEHTHI, TIONPaBKH U
JOMYIIEHHUS.



Modelling of fuel in diesel engines is based on the fundamental laws of fluid mechanics and provides an
adequate representation of real processes in contrast to the situation in the field of rocket and gas turbine
engines, when you have to enter the coefficients, corrections and assumptions.

KiroueBrnie cioBa: YpaBHCHHUA HCCTAIUOHAPHOI'O ABHUKCHH A TOIIJIMBA
Keywords: equations of unsteady motion of fuel

Casi3b ¢ aBTOpoM: ggorelik@mail.ru

ITa31b1 3HAHMIA. I/IHTe.HJIeKTyaJIbHaH METOJ0J10I'ud MMOJHOT0 CUCTEMHO CBHA3aHHOI0O COOTBETCTBUA

Ctp 32-36 VYK 621.01

Anaroauii AnekceeBny Crniepanckuii, BUIle-Ipe3nAeHT PocCuiicKol MHKEHEPHOU akaeMuu, AUPEKTOP
WHcTuTyTa HAyKOEMKUX HHXKEHEpHBIX TexHooruit, DExpert, mpodeccop;

Kupunaa Cnepanckuii, yueHuk 10a knacca mxkossl Ne 345 r. MockBbl

Muxausa CuMOHOB, yueHUK la kiacca mkoiasl Ne 1270 r. MockBbl

Buxkropus MansblmeBa, yueHua 2r kiacca mkois! Ne 2 r. Haxabuno

[TyOnuKaIus BBIOTHSACT UHTEPAKTHBHYIO 00pa3oBaTeIbHYI0 QyHKIINIO B (hopMaTe HEMPUHYKIACHHOTO
npUOOIICHHS IeTel K HAyKOEMKOMY HHHOBAIIMOHHOMY ITPOI[ECCY HAa OCHOBE U3BECTHBIX YCIEIIHO
KOMMEPIHAIA3UPOBAHHBIX MA3J-peICHUH 1 ma3i-maargopmepo. OcHOBHAs e€ 3a/1a4a - HAYYUTh JAeTeil
NPaBUJIBHO ITOHUMATh M TIPeJyIarath aJIeKBaTHbIC HH)KEHEpHBIe pemieHus B I T-kimactepe
MHOTOITapaMeTPUIECKOT0 HAOIIIOICHU ST, TPEAYIPEKICHUS U TPEIOTBPAILICHU S BOSHUKHOBEHUSI OTTACHBIX
TEXHOTEHHBIX cocTosTHHH. C y9acTHeM MIKOJLHUKOB-OYIyIIIMX WHKEHEPOB PACMaTPHUBAIOTCS BOZMOKHOCTH
UHTETpaIuu QyHIaMeHTaITBHBIX MEXIUCITUTIMHAPHBIX 3HAHUW HA TPUMEPE HHTEIUIEKTYaTbHOH a3 -
METOJIOJIOTUH TIOJIHOT'O CHCTEMHO CBSI3aHHOT'O COOTBETCTBUS JCKOMITO3UITUY U PEKOHCTPYKIIUU 3HAHUA,
MO3BOJISFONICH HayYHO 000OCHOBATh M METOJIMYSCKH 00ECITEYUTh CHCTEMHBIH ITOX0/1 U TEXHOJ OTHYECKOE
MIPEBOCXOICTBO B MIEPCIIEKTUBHBIX MEKBUIOBBIX UCCIICIOBAHUSIX ITPU CO3TAHI U KPEATUBHOTO
YHUBEPCATBHOT'O HHCTPYMEHTAPHS IOCTOBEPHOT 0 HAOIIOACHU S, aIEKBAaTHOT0 aHANIN3a U 3(PEKTHBHOTO
YIPaBICHUS CO3IaHUEM M IKCIUTyaTallield HOBOM TEXHUKH.

[Tonxox obecrieunBaeT UMIOPTOHE3aBUCUMOCTD, KOHKYPEHTOCITOCOOHOCTh M YCTOHYHBOE JIUACPCTBO Ha
poiake [T TeXHOT€HHO-TEXHOJIOTHYECKOM O€30ITaCHOCTH BO BCEX chepax KU3HEACITSIPHOCTH YeIIOBEKa,
00JazaeT BHICOKOM COIMAIbHOM, SKOHOMUYECKOUN 1 9KOJIOTHUECKOW 3HAYUMOCTBIO JIJIs1 YCTOHYHUBOTO
pa3Butus OOmecTBa.

Publication performs interactive and educational function in the format of a casual inclusion of children to
knowledge-intensive innovative process based on the successfully commercialized puzzle-making and
puzzle-platformer. Its main task is to teach children to understand and suggest appropriate engineering
solutions in the IT cluster multivariate observations, warnings, and prevent dangerous man-made conditions.
With the participation of students - future engineers - considered the possibility of integration of
fundamental and interdisciplinary knowledge on the example of the intellectual puzzle-the methodology of a
full systematic matching the associated decomposition and reconstruction of knowledge upon which to
substantiate scientifically and methodically to provide a systematic approach and technological superiority in
interspecific promising research for creative tools accurate observation, adequate analysis and effective
management of the construction and operation of new equipment.

The approach provides importantisimo, competitiveness and sustainable leadership in the market of IT
anthropogenic-technological safety in all spheres of human activity, has high social, economic and
environmental importance for sustainable development of Society.



KiroueBsle ciioBa: Ma3in-MeToA0I0TUsl, CUCTEMHO CBSI3aHHOE COOTBETCTBUE, MHCTPYMEHTBI HaOII0JeHUS
COCTOSIHM M, MEXIU CLUUIUVIMHAPHBIE 3HAHU S, TEXHOJIOTMYECKOE JTUAEPCTBO, UMIIOPTOHE3aBUCUMOCTD,
KOHKYPEHTOCIIOCOOHOCTbD, yCTOMYNBOE Pa3BUTHE.

Keywords: puzzle, methodology, system and associated conformity of the tools of observation States,
interdisciplinary knowledge, technological leadership, importantisimo, competitiveness, sustainable
development.

Casi3b ¢ aBTOpOM: Vibro-vector@yandex.ru

Pa3BuTHe 3HEePreTHYECKOro U MOPCKOI0 ra3oTypoMHHOIO JABUIaTEe1eCTPOEHUSI B MUpe.
0030p, yactp 3: [lepcnexktuBbl pazsutust I'TY B Poccun

Ctp2-5 V]K 621.438

ITAO "HIIO "Carypn":

Anexcanap BsauecsiapoBuu JIoryHoB, ri1aBHBIN CIIEUAINCT, 1.T.H.,

Maxkcum Huxonaesuu BypoB, riiaBHbIi KOHCTPYKTOP IO MEPCIIEKTUBHBIM pa3padoTKam, K.T.H.,
Jennc BukropoBuu lannnos, Beayminii MHXXEHEP-TEXHOJIOT, K.T.H.

[IpoBenen ananu3 uccaea0BaTENbCKUX U TPAKTHYECKUX padOT B MUpE, HAIIPABJICHHBIX Ha Pa3BUTHE
ra3oTypOMHHOI0 SHEPreTUYECKOTI0 MAIIMHOCTPOEHUs1. PaccMOTpeHbI MUPOBBIE TOCTHKEHHUSI B 00J1aCTH
CO3JJaHM S SHEPTreTHUECKOM ra30TypOUHHON TEXHHUKHU.

The analysis of the world development and practical activities related to gas-turbine power engineering
industry has been performed. The world achievements in the sphere of gas-turbine powerplants are
considered.

KitoueBsie ciioBa: ['a3oTypOnHHBIE yCTaHOBKH, 3HEepretudeckue [ TY, maporazoBsie yCTaHOBKH,
3JIEKTPOCTAHIIUM, TOTUTHBHAS d((HEKTHBHOCTD.

Keywords: Gas-turbine units, Electric power generation gas turbines, Combined-cycle gas turbines, Power
stations, Fuel efficiency.

Ces3b ¢ aBTopamu: danilov_d.v@rambler.ru

Posib 1 MecTO HAYyKH B HHHOBALIMOHHOM PAa3BMTHM ABHALMOHHOIO JBUraTesecTpoenus. Jlokaaa Ha
IUICHAPHOM 3aceJaHHM HAYYHO-TeXHMYeCKOIr0 KOHIpecca Mo ABUIaTeieCTPOeHUI0

B pamkax M®/1-2016, MockBa, 19 anpeas 2016 r.

Ctp 6-12 VY]IK 621.45.018.2

Baagumup UBanoBuy badkun, renepansubiii gupexkrop @IYIT "THI [IMAM um. I1.U. bapanosa",
npogeccop MI'TY u MAU, akanemuk-cekperapb cekiuu “Aspokocmuyeckas’” PUA

ABHaJBUTaTENECTPOCHNE B BHICOKOPA3BUTHIX CTPAHAX OTHOCUTCS K OHOU M3 CTPATETMUYECKH BaXKHBIX
oTpaciieil MPOMBIIIIEHHOCTH, 00eCTIeUnBatOIIel BHICOKII YPOBEHb TEXHOJIOTHUYECKOT'0 PA3BUTHS
rocyfapcTBa. ABHallMOHHBIHN IBUTaTeNb co3aaercs B 1,5-2 pa3a osipliie miiaHepa U ONpeesseT ero JeTHO-



TEXHUYECKUE XapaKTEPUCTUKHU. 3aTpaThl Ha CO3JaHUE ABUTaTEIs IPUMEPHO PABHBI CTOUMOCTH CO3/1aHUs
rtanepa. i HOBBIX ABUTaTeNel TpebyeTcs onepexaronas 0TpadoTKa HOBEHIINX KPUTHYECKUX
texHosioruii. Tematnaeckue padotsl LIUAM opueHTHpOBaHbI Ha TOBEAEHUE PadOT B 001aCTH pa3pabOTKH
KOHKPETHBIX TEXHUUECKUX PEIICHUN U KPUTUYECKUX TEXHOJIOT U JUIsl IBUTATENEN 10 BBIC OKOM CTETIEHU
3pENIOCTH.

The Aeroengine industry in developed countries, is one of the strategically important industries, providing a
high level of technological development of the state. An aircraft engine is created in 1.5-2 times longer than
the glider and determines its performance characteristics. The cost of creating the engine is approximately
equal to the cost of the glider. New engines require priority development of modern critical technologies.
Thematic work CIAM is focused on bringing investigations in the development of specific technical
solutions and critical technologies for engines to a high degree of maturity.

KiroueBrle ci10Ba: aBHaIBUTATENIECTPOCHUE, PHHAHCHPOBAHUE, KPUTUUECKUE TEXHOJIOTHH, CTOUMOCTh
pa3paboTKH, 3apyOCIKHBIN OITBIT.

Keywords: the Aeroengine industry, funding, critical technology, cost of development, foreign experience.

Ces3b ¢ aBTOpOoM: babkin@ciam.ru

TypOy/eHTHOCTH. BbIBOA ypaBHeHUsI UMITYJIbCA U3 HAYAJ TEPMOAMHAMUKH.

Crp 18-20 VYJIK 532.526.4
IOpuii Muxaiaosuu Kouerkos, 1.T.H.

Ha 0a3e nepBoro u BToporo 3aKkOHOB TEPMOIMHAMUKH OJIYYEHO HOBOE YPaBHEHHE UMITYJIbCOB /ISl BA3KHMX
C)KMMAaeMBbIX CpeJl, YUUTBIBAIOLIEE PA3INUHbIE MEXAaHNU3MbI BO3JEHCTBUS HA TEPMOAMHAMUYECKHE CUCTEMBI.
AHaM3upyeTcst HOBOE caraeMoe, MoJyueHHOE PU BBIBOJIE U OIPEIEISIONIee KHHETUYECKUH PEXKIM.

A new momentum equation for viscous compressible media, taking into account a variety of mechanisms of
influence on the thermodynamic systems, have received on the basis of the first and second laws of
thermodynamics. We analyze the new summand determining a kinetic mode and obtained as a result of
derivation.

KitoueBsie cioBa: TypOyJIeHTHOCTb, TEH30D, TPAAUEHT, AUBEPIeHIIUS, KHHETHKA.
Keywords: turbulence, tensor, gradient, divergence, Kinetics.

Csi3b ¢ aBTOpOM: SWgeorgy@gmail.com

TypOynenTHocTh. TypOyJIeHTHOCTH COJTHEYHOH CHCTEMBbI.

Crp 32-35 VK 532.2
FOpnii Muxaitiosuu Koverkos, 1.T.H.
Agekcanap UBanosuy baxxanos, wien-kopp. PUA u MUA

B craThe Ha OCHOBE 3HaHUI, TOTYUYEHHBIX IPU pa3paboTKe TEOPHUU TYpOYIEHTHOCTH, IPEANPUHSITA ITOMBITKA
00BEMHUTH MPOLIECCH, TPOUCXOAdIIe B MUKkpomupe u Kocmoce, 1 mponJIFOCTpUpPOBaTh 3TO Ha
KOHKPETHBIX TPUMeEpax, MOIYUEHHBIX NpU HcciaeaoBaHuN COTHEUHON CUCTEMBI.



Inarticle on the basis of the knowledge received by working out of the theory of turbulence, attempt to unite
the processes existenting in a microcosm and Space is undertaken, and to illustrate it on the concrete
examples received at research of Solar system.

KuroueBsie ciioBa: ypOyneHTHOCTD, siuelika beHapa, ¢pysiepeH, BI3KOCTh COTHEYHOTO BETPa, yAapHBIC
SIBJIEHUS B COJIHEYHOU CUCTEME.

Keywords: turbulence, cell of Benar, fullerene, viscosity of a solar wind, the shock phenomena in solar
system.

Cas13b ¢ aBTOpOM: SWgeorgy@gmail.com

Buxpesoe Teuenne ot A3poapoMHoii noBepxHocTH Ha Bxoa B TP/I. Moaean TopHago u cMepua

Ctp2-5 VYJIK 621.45.018.2

OI'VII "I'HIl IMAM um. IL.H. BapanoBa"':

Cepreii IOpbeBu4 KpameHMHHMKOB, HaYaJIbHUK OT/IEJIEHUS, JI.T.H.,

JAmurtpuii EBrensesu4 Ily10BUKOB, 3aMeCTUTENb HAUYaIbHUKA OTACTICHUS, K.()-M. H.

AHanM3upyeTcst BUXpEeBOe TeUeHHE, BOSHUKAIOIEE ITPU paboTe BO3AYIIHO PEAKTUBHOTO ABUTATENs BOIN3U
a’pOJIPOMHOM IMOBEPXHOCTH, COMTPOBOXKIAIOIIIEECs 3a0pacblIBaHUEM Ha BXOJ1 B IBUTATEIb KPYIHBIX YaCTHLL.
IIpoBeneHO BEIYMCIUTENBHOE MOACIIUPOBAHUE PACCMATPUB aEMOT'0 I'a30JMHAMUYECKOT0 IIPOLIECCa HA OCHOBE
YHUCJICHHBIX PACYETOB TEYCHUS U TPACKTOPHUH yacThll. OnpenencHbl OCHOBHBIE CBOMCTBA PACCMATPUBAEMOT O
ABJIeHNs. Ha OCHOBaHMN MOJyYEHHBIX IaHHBIX IIPEUIaraloTCsl yTOUHSIOINE MOSCHEHUS IUIs IPUPOIHBIX
SBJICHUI TUIIa TOPHAJ0 U CMEpYEH.

Vortikal flow field initiated by turbo jet operated close by the aerodrome (take of road) surface and
accompanied by throwing and capturing of large particles. Numerical study of considered gas dynamic
process was conducted basing on calculations of flow field and particle trajectories. Main features of these
phenomena are analyzed. More precise explanation of nature phenomenon such as tornadoes waterspouts is
suggested basing on these numerical data.

KiroueBsle c10Ba: BUXpEBOE TEUEHHE, MaTEMaTHUYECKOE MOJIEIIMPOBAHNE, TONAJaHNE TIOCTOPOHHUX
IIPEMETOB,
TPaHCIIOPTUPOBAHUE YACTHUL] U IPEIMETOB, TOPHAJIO.

Keywords: vortex flow, mathematical modeling, entry of foreign objects, particle and objects transport,
tornado.

Css13b ¢ aBTopamu: Krashenin@ciam.ru

I'panunsbl o6saacreil peryJ1upoBaHus CBePX3BYKOBbBIX BO31yX03200pPHHKOB

Crp8-11 VY]IK 621.45.018.2

Cankr-IleTepOyprekuii HallMOHANBHBIN UCCIIEA0BATENLCKUN YHUBEPCUTET MH(DOPMAIIMOHHBIX TEXHOJIOTUH,
MEXaHUKH B ONITUKH



IaBea BukropoBuu byJaar, k.3.H., K..-M.H., pykoBoauTesnb MexayHapoaHoH Jlabopatopuu "MexaHuKH U
DHEPreTUYECKUX CUCTEM

Huxkouaii Bacuasesunu Ilpoaan, nnxxenep MexaynaponHoit tabopatopuu "MexaHUKH U SHEPreTHYECKUX
cucreM"

Baagumup Baaguvupouu YnsipeB, naxxeHep MexayHapoaHoit 1abopatopuu "MexaHuku u
SHEpPreTUUYECKuX cucrem"

B pabote paccmoTpeHna npoGieMa ONTHMAIBHOTO PETYIMPOBAHUS CBEPX3BYKOBOT'O BO3/IyX03a00pHHIKA B
HIMPOKOM Jinana3zoHe ckopocteil. [IpuBeneHsl cBeieHrst 00 ONTUMAIbHBIX YIAPHO BOJHOBBIX CTPYKTYpax
BO3yX03a00pHHUKOB BHEIIIHETO U CMEUIAHHOTO CXKaTHsl. JlaHbI pe3ynbTaThl pacyeToB rpaHull 00IacTei
ONTUMAIBHOTO PETYIUPOBAHUS IS KAXKJIOT0 TUTIA BO3AYX03a00pHUKOB. M3ydaercs mepectpoiika

yAapHO BOJHOBOM CTPYKTYpbI B BO3AyX03a00pHUKE BHELIHETO CXKATUsI [0 Mepe yBelnueHus yncina Maxa
noJiera.

The paper considers the problem of optimal control of a supersonic air intake in a wide range of speeds.
Optimal shockwave structures for mixed and external compression air intake are studied. The boundaries of
the regions of existence of optimal shock_wave structures studied. We study the transformation of the shock
wave in the air intake structure of external compression by increasing the speed of flight.

Cas3b ¢ aBTopom: pavelbulat@mail.ru

O MeTon0/10TH TeopeTHYeCcKOH Tem1o(pu3ukn 1 TepmoanHamuke BP /I npu Hain4uy BHeIIHero
TepMocTaTa

Ctp 12-20 VYK 621.45.018.2

I'HIL ®I'VII "Uentpansubiiit UnctuTyT ABHannonnoro Moropoctpoenus uM. I1.1. bapanosa (L{ITIAM)"
IMaBea BukropoBuu byJaar, k.5.H., K..-M.H., pykoBoauTenbs MexayHapoaHo# Jlabopatopuu "MexaHuku U
HHEPreTUUYECKUX CUCTEM

Muxaua SIxkoBiaeBuy UBaHOB, r1aBHBIN HAYYHBIN COTPYIHUK, A. G-M. H.,

Bagum KoncrantunoBuy MamaeB, cTapiivii Hay9HBIH COTPYAHUK, K. P-M. H.,

PaccMoTpeHa MeTof0I0T s TEOPETHIECKOH TEMIO(PHU3UKH B CBETE IKCIIEPUMEHTAIBHBIX M TEXHHYECKHX
JIOCTUKEHU U TTOCTEAHUX ACCATUICTUI. B TITaHe NpUHIMITHATBHBIX SKCITEPUMEH TATBHBIX JOCTHUKEHHU I
MPUBIICYCHBI PETUCTPAIMSI KOHEUHON HEHYJIEBOM TeMIepaTypbl CBOOOIHOT'0 KOCMHYECKOT'0 IIPOCTPAHCTBA U
0OHapyKEHHUE MMOJIABJISIOIIET0 KOJTMYECTBA CKPBITOM Macchl BeeneHHON. DTH SKCIIepUMEHTAIbHbBIC
JOCTUIKEHU S ABJISIOTCS TOCTaTOYHBIM OCHOBAHHMEM JIJIsl TOTO, YTOOBI paccMaTpuBaTh MPOCTPAHCTBO KOCMOCA
B KauecTBE BCEOOBEMIIIOIIETO BHEIIHETI0 TEpMOCTaTa IpH paBHOBecHOM Temneparype T0=2,73 K, B
TETJIOBOM KOHTAKTE ¢ KOTOPBIM HAXOUTCS JIF00as uccneayemas ¢pusndeckas cucrtema. B mane
TEXHUYECKUX JOCTHIKCHH I BHIOpaH BIICUATIISAIONIMH mporpecc B pazpadotke BP/I. Brimucansl o0mue
3aKOHBI COXPaHEHUs MacChl, UMITYJIbCA ¥ SHEPTUHU JJI1 MOACTUPOBAHUS TEPMOIMHAMUKH U3JTydarouei
Cpenbl B MPUCYTCTBUHU BHEIIHETO TEPMOCTATA. DTO MOJICTUPOBAHNUE TPUMEHEHO K aHAIN3Y CKPBITOU
TEPMOAMHAMHUKH SJIEMEHTAPHBIX YACTHUII.

Examines the methodology of theoretical physics at the concept of experimental and technical advances of
the last times. In terms of fundamental experimental achievements involved check the finite nonzero
temperature of free space and detection of the vast amount of hidden mass of the Universe . These
experimental achievements are reason enough to consider the space as a comprehensive external thermostat
at the equilibrium temperature T0=2.73 K, in thermal contact with whom is any of the investigated physical
system. In terms of technical achievements selected impressive progress in the development of the Jet
engines. Discharged the General laws of conservation of mass, momentum and energy to simulate the
thermodynamics of a radiating medium in the presence of the finite values of temperature and pressure. This
simulation applied to the analysis of the hidden thermodynamics of elementary particles.



KiroueBnie ciioBa: TEPMOCTAT, TCIIJIOBOC U3IIYUYCHHUEC, DHTPOIIN A, TCPMOJUHAMUKA 3JICMCHTAPHBIX YaCTHUII,
TCPMOANHAMUKA PCAKTUBHBIX JIBUTaTEICH.

Keywords: thermostat, thermal radiation, entropy, elementary particles thermodynamics, thermodynamics of
jet engines

CBsi3b ¢ aBTOpaMu: ivanov(@ciam.ru, mamaev(@ciam.ru

TypOyJjieHTHOCTB. UeTBepTOE HAYAJI0 TEPMOAMHAMMKH HJIU NePBOe HA4YAJI0 TePMOra30AuHAMHUKHI
Crp 24-26 V]IK 532.526
FOpnii Muxaitiosuu Koverkos, 1.T.H.

CdopmynrpoBaHO YETBEPTOE HAYAIO TePMOAMHAMUKH. [10TydeHHOE HOBOE YpaBHEHUE UMITYJIHCOB 110
cpaBHEHMIO ¢ ypaBHeHHEeM HaBbe (CTOKCa COACPKUT AOMOJIHUTEIbHBIN YIEH, OTPaKaOIINi
penaKcalMOHHBIN ITPOLECC U OMUCHIBAETCS 3aKOHOM JIEHCTBYIOLIMX MACC.

The fourth law of thermodynamics is formulated. A new momentum equation compared to the
Navier_Stokes equation contains the additional term which reflects the relaxation process and described by
the law of mass action

KitoueBslie ciioBa: TypOyJI€HTHOCTb, TEPMOANHAMUKA, UMITYJIEC, SHEPTUs, IBH)KEHUE.
Keywords: turbulence, thermodynamics, momentum, energy, movement.

CBs3b ¢ aBTOpOM: swgeorgy@gmail.com

Harypduiocodusi yrapHbIX BOJIH (IMOACKA3KA YHUBEPCUTETCKOMY CTYACHTY U JOLEHTY)

Crp 27 VYJIK 533.6.011.55

BanenTun AnarosbseBud benokons, wien HanonansHoro Komurera no TeopeTud. U MpUKIaIHON
MeXaHUKe, akageMnk AkamemMuu KocMOHaBTHKH.

[Temaroruyecku 3HaYNMBIE COOOpaKECHUS O QYHIaMEHTAIBHBIX CBOMCTBAaX CTPYKTYPHI (PPOHTA yAapHOIMA
BOJIHBI 1 €0 aHAJIUTUYECKUX MOACIIAX.
The tutorial important considerations on the key properties of a shock front structure analytic models.

KuroueBbie citoBa: ppoHT yaapHOU BOJIHBI; CIUIOLIHAS CPelia; JUCCHITAIUS; MOJICKYJ ISIPHBIH CBOOOIHBIiH
npober.

Key words: shock front; continuum media; dissipation; molecular free path.

Cas3b ¢ aBTopoM: belok3@mail.ru

deHoMeHO0JOrHYecKH MoAX0 K HOBBIM 3HAHUSAM

Ctp 28-35 VJIK 533.6.011.55

AnaTtoumii AnekceeBud CrnepaHckuid, BUIe-ipe3uieHT Poccuiickoii MHKEHEpHOU aKkaJeMuu, TUPEKTOP
NHcTUTyTa HAyKOEMKUX MHXKEHEPHBIX TexHoyoruii, DExpert, mpodeccop

Kupnaa Cnepanckuii, yueHuk 10a knacca mkossl Ne 345 r. MockBbl

Mmuxaunia CumMoHOB, yueHHK 2a kiacca mkoibl Ne 1270 r. MockBbI

Buxropus MaJjsblimeBa, yueHuna 3r kiacca mkojisl Ne 2 . Haxabuno



[Ty6nukarnus npoJorKaeT HayaThlii Ha CTPAHUIIaX CTAPEHILIEr0 pyCCKOT0 TEXHHUYECKOT 0 )KypHaja
"JlBurarens" MHTEpaKTUBHBINA 00pa3oBaTebHbIH [1poeKT mproOImeH s MOJIOIeKH K (POPMUPOBAHHIO
HOBallHOHHOTI'0 CUCTEMHO-METOAMYECKOr0 MEKUCILIUIIIIMHAPHOIO MMOAX0AA K U3YYEHH IO HAYKOEMKHX
IPUPOJHBIX, COLUATBHBIX U KOHOMHYECKUX (peHOMeHOB. Ero 3ajaua Hayuyu Th JieTeil cMeno onepupoBaTh
denomeHonornyeckoi punocodueil B 0d6aactu GpyHIaMEHTATBHBIX HAYYHBIX U TPUKIIAIHBIX
TEXHOJIOTMUECKUX 3HaHU I Ha IpUMEpEe PUTOKUHCKUX (PEHOMEHOB 3BOJIIOIMU U CaMOOpraHU3al[uu
HEPaBHOBECHBIX IPOLECCOB AUCCUIIATUBHBIX CTPYKTYDP.

The publication continues in the pages of the oldest Russian technical magazine "Engine™ an interactive
educational Project involving young people in shaping the innovation system-methodological
interdisciplinary approach to the study of knowledge-based environmental, social and economic phenomena.
His task is to teach children how to safely operate a phenomenological philosophy in the field of
fundamental scientific and applied technological knowledge to prigorovsky phenomena of evolution and
self-organization of nonequilibrium processes and dissipative structures.

KiroueBsie ciioBa:peHoMeH, PEHOMEHOJIOTHSI, CAMOOPTaHHU3AIU ST, HEPABHOBECHOCTh JINCCUTTATHBHBIX
CTPYKTYP, MEXIUCHUTIINHAPHOCTD, TEXHOJIOTUUECKOE JIN/IEPCTBO, KOHKYPEHTOCIIOCOOHOCTD,
MMIIOPTOHE3aBUCUMOCTb, yCTOUUUBOE PA3BUTHE.

the phenomenon, phenomenology, self-organization, nonequilibrium dissipative structures,
interdisciplinarity, technological leadership, competitiveness, importantisimo, sustainable development.

Cssi3b ¢ aBTOpOM: Vibro-vector@yandex.ru

Jo3anpaBka B noJiére. Kak 310 Bcé HAYMHAIOCH

Crp 36-38 VYJIK 629.7.02 (09)

JAmutpuii Anexceesud Co0o1eB, BeTylMii Hay4HbIM COTPYIHHUK IHCTUTYTa MCTOPUY €CTECTBO3HAHUS U
texauku uM. C.W. BasuioBa PAH, ktH

Jlo3zanpaBka TOIIMBOM B MOJIETE MIMPOKO MPUMEHSETCS B BOGHHON aBHallMu. B maHHOM cTaThe pacckazaHo 0O
MEPBBIX ONBITaX MO MEPEKAYKe TOMJIMBA B BO3IyX€ C OJHOr0 caMoJiéTa Ha aApyrou, npoBoaumsix B CCCP B
1930 _e roapl.

Refueling in flight is widely used in military aviation. This article describes the first experiments on fuel
pumping during the flight from one airplane to another, carried out in the USSR in the 1930s.

KnroueBble cnoBa: go3anpaBka, CaMoJI€T, IUIAHT, SKCIEPUMEHT.
Keywords: refueling, airplane, hose, experiment

Cessb ¢ asmopom:. dasoll52@mail.ru

PakerHnbie crapToBblie yckopurteau Kak 310 Bcé HaunmHaiochb

Crtp 44-47 VY]JIK 629.7.02 (09)

JAmutpuii Anexceesud C000J1eB, BeIylIMid HayYHbIM COTPYIHUK MTHCTUTYTa MCTOPUH €CTECTBO3HAHUS 1
texauku uM. C.H. BasuioBa PAH, ktH

CraThst HOCBSILEHA TEPBBIM pab0TaM 110 IPUMEHEHUIO TOPOXOBBIX PAKETHBIX YCKOPUTEIEH JUIs
YMEHbIIEHU AIHHBI pa3zdera camonéroB. Takue onbiThl npoxoauiu B CCCP B Hauane 1930 x rosos noj
pyxoBojacTBOM nHkeHepa B.W. JlynakoBa. Dta uaes noiyyusia pacipocTpaHeHHE B BOGHHON aBUaIuU B
MOCIIEBOEHHBIN MEPHU O,



The article is devoted to the first works on the application of powder rocket boosters to reduce length of
take-off of aircraft. Such experiments were conducted in the USSR in the early 1930s under the leadership of
engineer V.I. Dudakov. This idea spread in military aviation in the postwar period.

Kurouerrbie ciioBa: B.U. [lymakoB, mOpoxoBol YCKOpUTEIb, 00MOapIMpOBIIUK, JJIMHA pa30era.

Keywords: V.l. Dudakov, powder rocket booster, bomber, length of the take_off.

Ces3b ¢ asmopom: dasoll52@mail.ru

TypoOynenTHocTh Panka-Xuinma.llHBepcuoHHbIH U IMCKPeTHBIN Ki1yOKoBbIi Buxpu UimaeBa
Crp 48-50 YJIK 532.526

IOpwuii MuxaiinoBuu Koverkos, 1.T.H.,

Agexkcanap UBanosuu baxanos, wien-kopp. PUA u MUA

[IpencraBnena ctpykTypa TeueHui B Tpyoax Panka-Xwuima npu pa3auyHbIX COOTHOIICHUSX
cTpatuUIIMPOBAHHBIX

TedeHu . OOHapy’KeHbI HOBbIE BUXPEBbIE Y3P(PEKTHI U pa3pabOTaHbl TEOPETUUECKUE MOIAXOIBI IS UX

O CaHUsl.

The structure of currents in Ranka-Hilsha pipes is presented at various parities of the stratified currents. New
vortical

effects are found out and theoretical approaches are developed for their description.

KitodeBsie ciioBa: TypOyIeHTHOCTb, BUXPh, CTPATH(HKAIHS.

Keywords: turbulence, a whirlwind, stratification.

Cas13b ¢ aBTOpOM: SWgeorgy@gmail.com

IoBbleHue poJin Npodcor030B KAK HHCTUTYTA IPAKIAHCKOr0 00IeCTBA B CHCTEMe COI[HATILHO:
TPYAOBBIX OTHOLI CHU

Crtp 62-64 Y]IK 629.423.32

Cepreii IOpbesuu UBanos, noneat ®I'6OY BO "MIIT'Y"

Amnapeii Cepreesud UBanos, rinasusbiii cieruanuct OYII BO "ATuCO"

JlanHas cTaThs HaINKcaHa 1o pe3yJibTaTaM OOIIEPOCCHICKOTO onpoca, mpoBeneHHoro B 2016 roay Lleatpom
couuonornueckux uccuenosanuit MUucrutyra npogceoroznoro asmwxenus OYII BO "ATuCO". B kauectBe
Y4aCTHUKOB PECIIOHICHTOB PA0OTHUKU IPEINPUATHI U OPraHU3al N pa3INYHbIX BUI0B 3KOHOMUUYECKOMN
nesitenbHOCTU. Beero 6pu10 onpomiero 3150 pecnonaenToB. MccienoBanre oxBaThiBaio 65 cyObekToB PO,
2061 ropon 1 HaceNeHHBIN MMYHKT Beex (peaepanbHbIx oKpyroB Poccuiickoit @enepanuu.

This article is written by the results of nationwide survey conducted in 2016 by the Centre of Sociological
Research Institute of the PMO of the trade union movement in the "AOLSR". As participants of the
respondents employees of enterprises and organizations of various economic activities. In total 3150
respondents were interviewed. The study covered 65 subjects of the Russian Federation, 2061 cities and
towns of all federal districts of the Russian Federation.

KiroueBsle cioBa: npodcoro3bl, KOJUIEKTUBHBINA 10r0BOpP paOOTHUKOB, COLIMANIbHAS 3ALUTA, COLIUATIBHOE
HapTHEPCTBO.

Keywords: trade unions, collective agreement workers, social protection, social partnership.

Css3b ¢ aBTopoMm: dvigatell@yandex.ru
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OcHOBHBIEC UTOTH HAY4YHO-TexHHYecKkoi AesaTeabHOCTH LIMAM B 2016 roay u 3agayu Ha 2017 roa

Ctp 8-9 VJIK 621.45.018.2

OI'VII "I'HII HUAM um. I1.U. bapanosa'"':

Muxaua Banepsesuu I'opaun, reHepaibHbId AUPEKTOP,

Baagumup UBanoBuy badkuH, K.T.H.,lIEPBBIN 3aMECTUTENH T€HEPATILHOTO TUPEKTOPA,

Agexkcanap Uropesuy JIaHmMH, [1.T.H., HAQYYHbIN PyKOBOAUTENb, 3aMECTUTEIb T€HEPATIBHOT O IUPEKTOPA
1AM

ABHagBUTaTENECTPOCHUE B BBICOKOPA3BUTHIX CTPAHAX OTHOCUTCA K OJHOU M3 CTPATETMYECK M BAKHBIX
oTpaciel MPOMBIIUIEHHOCTH, 00eCIIeunBaIOIIEeH BEICOKUN YPOBEHBb TEXHOJIOTHYECKOT'0 Pa3BUTHU A
rocynapcTBa. ABHallMOHHBIN ABUTATENb co31aeTcs B 1,5-2 pa3a Jomblle IIaHepa U ONPEAEsIeT ero JETHO-
TEXHUYECKHE XapaKTEPUCTUKHU. 3aTPaThl Ha CO3JaHUE IBUTaTEls IPUMEPHO PaBHBI CTOMMOCTH CO3JJaHUS
rtanepa. [l HOBBIX ABUTATENel Tpedyercs onepexaronas 0TpadoTKa HOBEHIINX KPUTHYECKUX
texHosoruii. Tematraeckue padotsl LIUAM opueHTHpOBaHBI Ha TOBEIEHUE PA0OT B 00IaCTH pa3pabOTKH
KOHKPETHBIX TEXHUUYECKUX PEIICHUN U KPUTUUECKUX TEXHOJIOTUH JUIsl ABUTATENIEH 10 BBICOKOW CTEIIEHU
3pENIOCTH.

The Aeroengine industry in developed countries, is one of the strategically important industries, providing a
high level of technological development of the state. An aircraft engine is created in 1.5-2 times longer than
the glider and determines its performance characteristics. The cost of creating the engine is approximately
equal to the cost of the glider. New engines require priority development of modern critical technologies.
Thematic work CIAM is focused on bringing investigations in the development of specific technical
solutions and critical technologies for engines to a high degree of maturity.

KitoueBrwie ciioBa: aBuaiBUTaTesiecCTpoeHre, GMHAHCHPOBAHUE, KDUTHUECKUE TEXHOJIOTUH, IIPOTPAMMBI.
Keywords: the Aeroengine industry, funding, critical technology, programs.
Cas3b ¢ aBTopamu: lanshin@ciam.ru

HexoTopbie npo6JieMbl pa3padoTKu MaJ03MHUCCHOHHBIX KaMep CTOPaHusi M MyTH CHUKEHUsI IMUCCHHI
OKCH/IOB a30Ta

Ctp 10-13 YJIK 621.45.018.2

Anexanap IOpseBuu Bacuabes, k.7.H. ®I'VII "THI[ HMAM um. [1.1. bapanosa"

B pabote packpbiBaroTCss HEKOTOPBIE MPOOIEMBI Pa3padOTKH Mal0OdIMUCCUOHHBIX Kamep cropanus (MKC)
AT IEPCIICKTUBHBIX HBHF&TCHGﬁ Fpa)KHaHCKOﬁ aBUalluu. Ha ocaoBe TCOPCTUYCCKHUX BBIKJIIAJOK OIMPCACIICHBI
MyTH CHUKEHU S SMUCCUU OKCHJIOB a30Ta. Crenanbl MPeAnooKeHust 00 0COOEHHOCTAX METo/1a
MaJIOOMHUCCUOHHOTI'O COKUT'aHU S XKUJKHUX TOIIJINB. Pa3pa60TaHa 1 UcClbITaHAa MOJCIIb 3KCHepHM€HTaHBHOﬁ
MKC. ITony4deHbl 3KCIIEpUMEHTAJIBHBIE PE3YJIbTAThI, MOATBEPKAAIONINE BO3MOKHOCTh OPraHU3aluu
MaJIOOMHCCHOHHOTO TOPEHUS ¢ BbIOpocaMu Okcr10B a3oTa - EINOx okorno 1 r/kr.

The paper focuses on some challenges in development of low-emission combustion chambers (LEC) for
advanced engines of civil aircraft. Ways of nitric oxide emission reduction were found on the basis of
theoretical investigations. Some assumptions about features of method for low-emission combustion of



liquid fuels were made. An experimental model of LEC was designed and tested. The obtained test results
verified the possibility to provide low-emission combustion with nitric oxide emission (EINOXx)of about
1g/kg.

KiroueBrbie clioBa: MalOdMUCCHOHHBIC KaMCpPbI CTOpaHu, ICPCIICKTUBHBIC IBUT'ATCIN Fpaﬁ(ﬂaHCKOﬁ
aBHaluu, SMHUCCHUA OKCHU OB a30Ta.

Keywords: low-emission combustion chambers, advanced engines of civil aircraft, nitric oxide emission.
Cas3b ¢ aBTOpOM: Vasiliev@ciam.ru

TypOyiaenTHocTh. HoBasi MHTepnpeTanyuss BTOPOro 3aKOHA TEPMOJAMHAMUKH U TeOpeMa BEKTOPHOI0
aHaJIn3a 0 COOTHOLICHUHU IIBI/I)KeHI/lﬁ

Crp 14-16 V]JIK 532.526

FOpuii MuxaiisioBuu Koverkos, 1.T.H.,

I[aHa HOBag UHTCPHIPLETALIUA BTOPOI'O 3aKOHA TCPMOANHAMUKHU U OIIPCACIICHBI TPCACIIbHBIC 3HAUCHU A
SHTPONHUH, BEPOSTHOCTH COCTOSIHHS TEPMOIMHAMUYECKOM CUCTeMBI U MoTeHuana [ méoca.

I[OKaSaHa TCOpEMa BCKTOPHOT'O aHaJIM3a O COOTHOIICHU N ,[[BI/I)KGHI/If/'I.

New interpretation of the second law of thermodynamics is given and limiting values of entropy, probability
of a condition of thermodynamic system and potential of Gibbs are defined.

The theorem of the vector analysis of a parity of movements is proved.

KitoueBslie cioBa: TypOyJIeHTHOCTb, BTopoe Hauano repmoanHaMuKky, SHTponus, moreHuan ['mdoca.

Keywords: turbulence, the second Beginning of thermodynamics, entropy, potential of Gibbs.

Cas13b ¢ aBTOpOM: SWQeorgy@gmail.com

TypOynenTHocTs Panka-Xuinma.llHBepcuoOHHBIH U IMCKPeTHBIN Ki1yOKoBbIi Buxpu MmaeBa
Crp 20-23 YJIK 316.776.22

Hrops Anexkcanapouu Hecrepos, K.T.H., IOLIEHT,

Amnapeii UBanoBuu Kacbsin, k.7.H., 1oreHt , MOITY "Cuneprus'(2)

Anexcanap Huxosiaesnu MeaBenb, K.T.H., C.H.C.

CoBpeMEeHHOT0 YeJIOBEeKa HEPEIKO ONpeAeIsoT Kak homo-mobilius, caacTimBoro obmamaresnst MOOHIBHOTO
TenedoHa, HepeIKo MIaHIIeTa WK IPYTUX CPEICTB KOMMYHHKaNUH. becrone3no npoTuBUThCS
yckopsiroreiicss homo-mobilius'3anuu - 5ToMy BesIHUIO BpeMEHU U ABUTATeNto mporpecca. OaHako y
KaX1oro Onara, Kak BOAWTCS, UMEETCS M IpyTasi CTOpoHa. B yacTHOCTH, CETOAHS OTYETIMBO HAOI0aeTCs
HEYKJIOHHBII POCT YHUCIIa YTPO3, CBS3aHHBIN ¢ BHEIPEHNUEM MOOMIIBHBIX TEIIEKOMMYHHKAIIHOHHBIX CPEJICTB,
TOM e MOOMJIBHOCTBIO U 00yClOoBJIeHHBIX. KOHEUHO, MOKHO XUTh, HE 00pallas BHUMaHUS Ha "BCEBUJISIICE
oko bombioro 6para", 3m0BpeHBIX BUPYCOB U "uepBeil” MM Ha TOCTOSTHHBIE MOMBITKH BCSIKOTO pOa
XKYJIMKOB 3aJIe3Th B Balll 3JIeKTpOHHBIN, HO COBCEM HE BUPTYaJIbHBIHN, KapMaH. Ha u3BeuHsIii Bomp oc "uTo
nenatp" Korjaa-HuOyIb MPHUAETCS UCKATh OTBET, TaK KaK MacIITaObl OeICTBUS BO3PACTAIOT C KaXIbIM JTHEM.
Tax, B MpoOIIIOM r'o/ly YMCIIO aTaK Ha MOOUJIBHBIE YCTPOWCTBA BIIEPBBIC IPEBBICUIIO YHCIIO B3IIOMOB
KOMITbI0TepOB 1 POS-crcTeM B TOProBBIX IIEHTPax. B CBSA3M ¢ 3TMM MHTEPECHO MOMBITATHCS Pa300paThes -
KTO, KOT'/Ia M C KaKOM IIeJTbI0 MOXKET BOCIOJIb30BaThes Bamei "MoOUIbHOCTBIO" B CBOUX KOPBICTHBIX
UHTepecax.

Modern man is often defined as homo-mobilius, happy owner of a mobile phone often tablet or other means
of communication. It is useless to resist accelerating homo-mobilius'of the organization — the spirit of the


mailto:swgeorgy@gmail.com

time and the engine of progress. However, each benefit, as usual, there is another side. In particular, today,
clearly there has been a steady increase in the number of threats associated with the introduction of mobile
telecommunications, the same mobility and due. Of course, you can live oblivious to the "all-seeing eye of
Big brother”, malicious viruses and worms or constant attempts all kinds of crooks to get into Y our email,
but not virtual pocket. The eternal question "what to do" ever have to search for the answer, as the scale of
the disaster is growing by the day. So, last year the number of attacks on mobile devices for the first time
exceeded the number of burglaries of computers and POS systems in shopping malls. In this connection it is
interesting to try to understand - who, when and for what purpose may | use Y our "mobility™ in their own
selfish interests.

KiroueBbie c10Ba: cpelicTBa KOMMYHHKAIIUH, BUPYCHI, XaKEPCKHE aTaKu, MEXTyHAPOHBIN
uJIeH TU (U KAITMOHHBIN HOMEp, O€30MacCHOCTh

Keywords: units of communication, viruses, hackers attacks, IMEI, security
Cas13b ¢ aBTOpoM: bearam07@ya.ru

B pa3Burtue cratbu “3aMeTKH K BONPOCY 0 NMePCHeKTUBHBIX ABWKUTENAX” (“/ABurarenn” Ned 2015)
Ctp 30-31 VJIK 621.45

JAmutpuii Anexcanaposuy boes, nomourHuk renepansHoro aupexkropa ['HI[ PO OTVII "LIUAM um.
I1.1. bapanoBa"

Anexcanap Bragumuposuy Edumos, nayunsiii corpyaqauk 'HIL PO OI'VII "HUAM uwm. I1.1.
bapanosa"

CoBpemMeHHOE aBUALIMOHHOE ABUTATEIECTPOCHHE TEPEKUBAET BPEMS COBEPIICHCTBA CBOCH OCHOBHOM TSTH -
ra3oTypOuHHBIX nBurareneil. [lyrs naTeHcn pukammu mporeccos B ['T/] qocTUT CBOETro MpakTHUYECKOTO
noTojKa. MoxkeT ObITh M HEeT He0OXOJMMOCTH CHOBA IIPEBpAIlaTh AIEKTPUUECKYIO SHEPTHIO B
MEXaHUYECKYIO U CTOMT BCIOMHUTH O CYIIIECTBOBAHHU U, HAIIPUMED, JIIEKTPUUECKUX UM HOHHBIX
JIBUTATENCH ?

Modern aviation engine-buildings is experiencing a time of perfection of their main energy source - gas
turbine engines. The methods of processes intensification in GTE have reached its practical limit. Maybe
there is no need to convert electrical energy into mechanical and it is worth remembering the existence of,
for example, electric or ion engines?

KiroueBnie cioBa: ABUAJIBUT'AaTCIICCTPOCHUC, PAKCTHBIC ABUTATCIIN, SJICKTPOABUTATCIN, MOHHBIC IBUT'ATCIIN.
Keywords: aviation engines, rocket engines, electric engines, ion engines.
Css13b ¢ aBTOpOoM: boeff(@ciam.ru

TypOy/1eHTHOCTD ra30BbIX THTAHTOB

Ctp 32-35 VIK 532.2

FOpnii MuxaiiioBuu KoveTrkos, 1.T.H.,

Anexkcanap UBanoBuu baxanos, uien-kopp. PUA u MUA

Kocmoc siBiisieTcss yHUKaIbHOM ra30JMHaMHUECKOM J1abopaTopueil, B KOTOPO#, Kak HUr e Ha 3emIle,
BOCIIPOHM3BOIATCS HKCTPEMAIIbHBIE TapaMEeTPhl U I'Ie MOXKHO HA0JII0JaTh BOOUHIO BEJIUKOJICITHBIE
TypOyJIEHTHBIE COCTOSIHUSI aTMOC(EpB! IIAaHET, UX AMHAMUKY U B3aMMOIIpeBpalleHus. ['a30juHamMuy eckue
kapTuHbl KocMoca yauBisioT, 00ecKkypakuBatoT U aaxe myratot. IIporeccsl B aTMocdepax MiIaHeT U ux
CIyTHUKOB IPEBBIIIAIOT MBICTUMBIE U HEMBICIHUMBIE TapaMeTPhl ra30MHAMUYECKUX ITPOLIECCOB,



MPOUCXOIAIIMX TOJIBKO MOXKET ObITh B Kamepax JKP/[, PATT unu APJl. AHanu3 yHUKaIbHBIX SBJICHUI
M03BOJIMJI 0000 T HEKOTOPBIE (PyHIaMEHTAIbHbIE TEOPETUYECKHIE TTOHSTHUS.

Space is unique gas dynamic laboratory, in which as anywhere on the Earth, extreme parametres are
reproduced and where it is possible to observe personally magnificent turbulent cond itions of atmosphere of
planets, their dynamics and interconversions. Gaz dynamics pictures of Space surprise, discourage and even
frighten. Processes in atmospheres of planets and their companions exceed conceivable and inconceivable
parametres gas dynamic processes occurring only can be in chambers of liquid rocket engines, rocket
engines of firm fuel or nuclear rocket engines. The analysis of some unique phenomena has allowed to
generalise some fundamental theoretical concepts..

KiroueBrbie ciioBa: TypOyJI€HTHOCTD, BUXPb, TOPCUOHHBIN KI'YT.
Keywords: turbulence, a whirlwind, torsion harness.

CBs13b ¢ aBTOpOM: SWQOeorgy@gmail.com

IBP/I - nonoJiHUTEJIbHbIE MOTOPBI

Crp 48-51 YJIK 629.7.02 (09)

JAmutpuii AnexceeBud Co0oJ1eB, BeIylIMil HAyYHbIH COTPYAHUK IHCTUTYTa HCTOPUM €CTECTBO3HAHUS U
texuukn M. C.11. Basunosa PAH, xTH

PaccmoTpena ucropusi mepBbIX B MEPE OMBITOB IO MPUMEHEHUIO MPSIMOTOUYHBIX BO3IYIITHO -PEAKTUBHBIX
JBUTATENEH 17151 YBETUYCHUSI CKOPOCTH Mos€Ta camonéToB-uctpedureneit. Onu nposoaunucsk B CCCP B
KoHIe 1930-X rofoB U 1aau MOJI0KUTEIbHBIE PE3YJIbTATHI.

Reviewed the history of the first experiments on the application of ram-jet engines to increase speed the
flight of fighter planes. They were conducted inthe USSR in the late 1930 's and yielded positive results.
KuroueBble cioBa: MpSAMOTOUHBIN BO3AYIIHO-PEAKTUBHBIN IBUTaTeNb, M1.A. MepkyioB, nuctpeOuTesb,
CKOPOCThb noJ€ETa.

Keywords: ram-jet engine, 1.A. Merkulov, fighter, speed of flight.

Css3b ¢ aBTopoMm: dasol1152@mail.ru

JddexTBHOE OXJIaKICHHE JTONATOK BhICOKOTeMIIepaTypHbIX TB/{

Crp2-4 V]IK621.438 BBK 309

®OI'YII "I'HIl IMAM um. I1.LU. BapanoBa"':

Anexcanap Cepreesnd HoBUKOB, 1.T.H., 3aMECTUTENb T€HEPATBHOIO IUPEKTOPA,
Cepreii BajienTnHOBHY XapbKOBCKHIi, K.T.H., HAYaJIbHUK OT/I€JIa Ta30BBIX TYpOUH,
AHatoauii AjexkcanapoBud MyxXuH, Hay4YHbIH COTPYIHUK

B craTbe npezcraBieH onbIT pa3paboTku B Poccun nomaTky ¢ MpOHUKAIOIIEH CHCTEMON OXITaKICHHUS.
[Toxa3aHbl IPENMyILECTBA TPOHUKAOLIEH CUCTEMBI IIEPE]] IPYTUMU CUCTEMAaMU OXJIaKICHUS.
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The article presents the experience of creating in Russia a blade with a penetrating cooling system. Showing
the benefits of the penetrating system before other cooling systems.

KiroueBrle ciioBa: HOHaTKa, Typ6I/IHa, OXJIAXKJACHUE, ITPOHUKAIOIIAA, IBYXCTCHHAA.
Keywords: Blade, turbine, cooling, penetrating, dualcorps
Cesi3b ¢ aBTOopamu: dep018@-ciam.ru

CoBpeMeHHasi METOH0JIOTHS CO3IaHUS KOHKYPEHTOCIOCOOHBIX ABMAIIMOHHBIX ABUraTe e U MeCTO
HAYKH B 3TOM Ipoluecce

Ctp 10-13 VK 621.45.018.2

OT'VIT "THL INUAM um. I[1.1. bapanosa"

Baagumup UBanoBuy badkuH, K.T.H., IEpBbIN 3aMECTUTEh T€HEPATLHOTO IUPEKTOPA,

BanenTun UBanoBu4 CoJIOHUH, K.T.H., COBETHUK F'€HEPATBHOTO IUPEKTOPA

B craThe packpbiBaeTCst METOAOIOTHS M TIOCJIEIOBATEILHOCTH 3TANOB pa3pabOTKH U MPOU3BOICTBA HOBBIX
aBUAIIMOHHBIX ABUTaTeNel. [lokazaHo MPUHATOE B MUPE B3aUMOICHCTBUE OPraHU3aliii, y94aCTBYIOIINX B
ATUX MpoIeccax.

The article reveals the methodology and the sequence of stages of development and production of new
aircraft engines. Shown taken in the world the collaboration between the organisations involved in these
processes.

l"a3oTypOMHHBIN IBUTATENh, YPOBEHh TEXHHYECKOT'O COBEPIICHCTBA, KOHIIENIIH 00nKa, mouckoBbie HUP,
AKCIEPUMEHTAIIbHBIE UCCIIEIOBAHUS, TEXHOJIOTUN 0a30BOT0 IBUTATEIS, CEPTU(PUKAITUNOHHBIC HCTIBITAHHU L.

A gas turbine engine, the level of technical excellence, the concept of image, search research, experimental
research, basic engine technology, certification tests.

Css3b ¢ aBTOpamu: Ssolonin@ciam.ru

TypOyaenTHocTH. HoBasi MHTepripeTanusi BTOPOro 3aK0OHa TEPMOJAMHAMHKHU M TeOpeMa BEKTOPHOIO0
aHAJM3a 0 COOTHOIIECHUH BMKeHUMH
Crp 14-16 YJIK 532.526

IOpwuii MuxaiinioBuu Koverkos, 1.T.H.,

HOJ’Iy‘IGHO YPaBHCHHUEC COCTOSAHUSA AJId p€AJIbHBIX I'a30B, HCITIOJB3YIOIIEC HOBYIO HHTCPIIPETALIUIO BTOPOT'O
Hayvasia TepMoauHaMHKU. [ToiryueHsl 1 0OBACHEHBI C TEPMOIMHAMUYECKON TOUKU 3pEHUSI TPAHHIIBI
HeflTpaJII)HI)IX oOJracTell XUMUYECKHA aKTUBHBIX T'a30B.

The equation of a condition for the real gases, using new interpretation of the second beginning of
thermodynamics is received. Are received and explained from the thermodynamic point of view of border of
neutral areas of chemically active gases.

KittoueBble cioBa: TypOyI€HTHOCTh, peaJIbHbIN a3, TEPMOJIUHAMUYECKOE COCTOSHUE, XMMUYECKas
AKTUBHOCTb.

Keywords: turbulence, real gas, a thermodynamic condition, chemical activity.

Cas3b ¢ aBTOpPOM: SWgeorgy@gmail.com



mailto:solonin@ciam.ru
mailto:swgeorgy@gmail.com

MyJbCUPYIOUIU MMOPINHEBOM IBUTATEJIb BHYTPEHHEI'O CTOPAHMSA

Crtp 14-16 YJIK 532.526

Aaekcanap ®@poumonuy PaBuy, x..-m. H.,

BsiuecsiaB Hukosnaesuu Onpsimiko, npodeccop, K.T.H., A-p ¢punocopckux Hayk, PI'OY BITO
Caparoscknii 'oc. Arpapusiii yausepcutet uM. H.I1.BaBuiosa,

Cepreii Hukonaesuu bornanos, npodeccop, a.1T.H., MockoBckuii ABTOMOOUIBHO - JloposkHbIii ['oc.
Texuuueckuii Yausepcutet (MA ).

TepMoIMHAMUYECKHI aHATTU3 TEOPETHUYESCKOTO IUKJIA U OLIEHKA KOHKYPEHTOCIIOCOOHOCTHU MOPIIHEBOTO
ABUTATCIIA BHYTPCHHET O CrOPAaHUA C UMITYJIbCHO-aKKYMYJIATHBHBIM IPCABAPUTCIIBHBIM PAaCIIMPCHUCM
pabouero Tena.

The subjects of this article are the thermodynamic analysis and the estimation of competitiveness of the
internal combustion engine with preliminary impulsively-accumulative expansion of a discrete working gas
stream being generated by compressor and pulsating combustion chamber. The main result of the analysis is
that, in theory, under the same initial conditions of the working body generation a pulsating piston internal
combustion engine surpass&

es essentially an analogous traditional internal combustion engine in the basic indicated indices - efficiency,
capacity and specific fuel expenditure etc.

KiroueBble ci10Ba: MOPIIHEBOM IBUTAaTEIb BHYTPEHHETO CTOPAHU S, UMITYJILCHBIN T€HEPATOp,
AKKYMYJISITUBHBIH IIPOIIECC, TEPMOJMHAMHYECKU N aHaIN3, OI[eHKa KOHKYPEHTOCIIOCOOHOCTH.

Keywords: piston internal combustion engine; impulse generator; accumulative process; thermodynamic
analysis; estimation of competitiveness

Ces13b ¢ aBTOpoMm: ravichaf@mail.ru

O teopun ecrectBeHHbIX Teuenuii (TET)
Ctp 20-23 YJIK 532.526

Baagumup Anapeesnd Kusizes, HannonansHslil nuccnenoBarensckuil neHTp "KypuatoBckuit uHCTUTYT"

[Tonyyena 3amkHyTast GOPMYJIMPOBKA THAPOMEXAHUKH 0€3 UCIIOJIE30BAHMS THIIOTE3HI I1CEBI0O0TBEPIACHUS
AKUJIKOM TOUKU. BBOIUTCS HOBas 1oJieBasi iepeMeHHas & TMHaAMUYECKU TeH30p. Ero moToK Ha HEKOTOPYIO
3aMKHYTYIO TIOBEPXHOCTh PaBEH UMITYJIbCY T€JIa, OFPAHUUYEHHOTr0 ATOM MoBepxXHOCThIO. [Tomydeno
YpaBHEHUE SHEPTUH ABUIKECHUSI OTHOCUTEIBHO IIEHTpa Mace KU IKOM" TOUKH. TeMn u3MeHEeHHs YHEPTuu
OTHOCHUTEIBHOIO IBUKEHHS HE MOKET MPEBBIILIATH IMCCUTIAINK, O€3 HapyIIEHUs BTOPOr0 3aKOHA
TepMoArHAMUKH. Teopus JaeT MEXaHU3M YIPaBIICHUS TOTOKOM TSI BHITTOJIHEHUS ATOT'0 TPeOOBaHUS &
MOSIBJICHHE JIOKATBHBIX COCPEAOTOUCHHBIX KHHETHYECKUX MOMEHTOB M COOTBETCTBYIOIINX UM
HECUMMETPUYHBIX KOMIIOHEHT TEH30pa HAMPSLKEHU . DTO MUHTEPIPETUPYETCS KAK BOBHUKHOBEHUE

TaHT €HI[MATIbHBIX Pa3pPbIBOB CKOPOCTH THIIA TOUEYHOT'O BUXPS UJIM BUXPEBOI MEJICHBI.

A closed formulation of hydromechanics without using the liquid point pseudo&solidification hypothesis is
obtained. A new field variable & dynamic tensor & is introduced. Its flux incident on some closed surface is
equal to momentum of the body bounded by the surface. An equation of the energy of motion relative to the
centre of mass of a 'liquid’ point was derived. The rate of change of the energy of relative motion cannot be
greater than dissipation; otherwise, the second law of thermodynamics is violated. The theory provides a
flow control mechanism to ensure that this requirement is ful-filled consisting in the emergence of local
concentrated angular momentums and their orresponding non-symmetric components of the stress tensor.
This is interpreted as formation of tangential velocity discontinuities like a point vortex or a vortex sheet.



KirodeBrble ciioBa: KOHTUHYYM, TEH30p, YJHEPTHS, TEPMOJMHAMHUKA, TYPOYJICHTHOCTh
keywords: continuum,tensor, energy, thermodynamics, turbulence

Cas3b ¢ aBTopomM: Vladimir.a.knyazev@yandex.ru

00 oco0eHHOCTSIX pacyéTa yaapa TsKEI0ro TPaHCIOPTHOIO caMoJIéTa 0 HeaedopMupyeMylo perpaay
Crtp 24-26 Y]IK 624.04

Agekcanap Hukonaesuu MeaBeab, K.T.H., C.H.C.,

Amnapeiit UBanosuu KacbsiH, k.1.H., foueHT , MOIIY "Cuneprus"

Hrops Anexcanaposuyd Hecrepos, K.T.H., JOLIEHT

[IpencraBiieH aHanu3 pe3yabTaTOB CTOJKHOBEHUS CAMOJIETOB ¢ 00BEKTaMH aTOMHOM AekTpocTaniiuu. Ha
OCHOBE CpPaBHEHUsI UMITyJIbCa caMoJieTa ¢ rpadukamu, mpuBeaeHHbIME B padbote A.H. bupoOpaepa u A.1O.
Ponenepa [5], mokazaHo, 4TO MakCMMalIbHOE 3HaUeHHUE HArpy3Kku Ha 00bekThl ADC pH yJape TSHKeIoro
camoJieTa, paccuuTaHHoe 1o MeToauke /[x. Puepsl, BeposATHO, 3aHUKEHO MPUOIN3UTEIBHO B IIOJITOPA - J1BA
pasa.

The presentation of result of research of the collision of aircraft with the objects of the nuclear power plant.
Based on the comparison of the aircraft pulse with the graphs given in A. Birbraer's work, it is shown that
the maximum value of the load on nuclear power plant objects when a heavy aircraft is struck, calculated by
J. Riera's method, is probably underestimated by about one and a half to two times.

KiroueBble c10Ba: ATOMHAas 3J€KTPOCTAHLIUS, TOCIIEICTBUS ylapa caMoJIeTa, MaKCUMaIbHOE 3HAUEHUE
Harpys3KH.

Keywords: Nuclear power plant, the impact of a plane hit, the maximum load value.
Cas13b ¢ aBTOpOoM: bearam07@ya.ru

TypOy/jeHTHOCTH BOJIM3H KOMET, aCTEPOUJI0B U METEOPUTOB
Crp 28-31 VJIK 532.526

KOpuii Muxaiisosuu Kouerkos, 1.T.H.,

Agexkcanap UBanosuy baxanos, wien-kopp. PUA u MUA

PaccMoOTpeHbI HEKOTOPBIE PE3ybTaThl KOCMUUYECKUX HUCCIEA0BAHUMI IPUMEHUTEIBHO K U3YUEHUIO U CBOMCTB
KOMET, aCTEPOH/I0B U METEOPUTOB KaK OOBEKTOB YHUBEPCATbHON KOCMUUECKON Ia30lMHaAMUYECKON
naboparopuu. BbuK BBISBICHBI 3aKOHOMEPHOCTH IIPOIIECCOB TypOYIEHTHOCTH BOJIM3M UX MOBEPXHOCTH.
[Toxazano, uto B KocMoce, a KOHKpeTHEE, B HETIOCPEACTBEHHOM OJIM30CTH OT ATUX MAJIOPa3MEPHBIX
KOCMHUYECKHUX TeJl IPUMEHUMBI 3aKOHBI, OTKpBITbIE Ha 3emiie. [loaTBepkaeHa aieKBaTHOCTb IIPOLIECCOB Ha
3emie u Bo Beenennoii. [Ipu 3ToM HU TaM, HU TaM HE HallIEHO TPOTUBOPEYAIMX TPEATIOCHIIOK, CIEICTBUN
1 2P PeKTOoB.

Discusses some results of space research applied to the study and properties of comets, asteroids and
meteorites as objects of universal cosmic gas dynamics laboratory. Were the regularities of the processes of
turbulence near the surface. It is shown that in Space, more specifically, in the vicinity of these small cosmic
bodies applicable laws derived on Earth. The adequacy of processes on Earth and in the Universe. However,
neither there nor there not found contrary to the assumptions, consequences and effects.

KittoueBsle cnoBa: TypOyJI€HTHOCTb, KOMETA, aCTEPOUJ], METEOPHUT.



Keywords: turbulence, comet, asteroid, meteorite.

CBs3b ¢ aBTOpPOM: SWgeorgy@gmail.com

YYACTHE ITPOD®COIO3HBIX OPTAHU3AIMN B 3AIIIUTE TPYJIOBBIX ITPAB 1 3AKOHHbBIX
NHTEPECOB PABOTHMKOB B 3EPKAJIE COLIMOJIOT'NUA

Crtp 40-43 Y]IK 629.423.32

Cepreii IOpbeBuu UBanos, touent ®I'6OY BO "MIITY"

apbs BauecnaBoBHa UBaHoBa, TOLEHT

Amnapeii Cepreesnu UBanosB, riasuslii cnenuanuct OYII BO "ATuCO"

B crarbe paccmaTpuBaroTCs BOIPOCHI 3aLIUTHI TPYAOBBIX MIPAB U 3aKOHHBIX HHTEPECOB pAOOTHUKOB B
YCIIOBUSIX (PMHAHCOBO-YKOHOMUYECKOTO KpHU3Kca. B OCHOBY CTaThi MOJIOKEHBI PE3yJIbTaThl TPOBEICHHOTO
MO/l pyKOBOJICTBOM M TIPH HETIOCPEJACTBEHHOM YYaCTHH aBTOPOB MEKPETHOHATBLHOTO COIHOJIOTHYECKOTO
HcCIeA0BaHusl, MOCBSAIICHHOT O AHAIN3Y KOJUIEKTUBHOTO IOTOBOPA B CUCTEME PETYJIMPOBAHUS COI[UATIBHO -
TPYZOBBIX OTHOLIEHUH. Ocoboe 3HaueHHE MPUIAETCSl MEXaHU3MaM pealli3alli IeperoBOPHOro npoiecca u
MOBBIIIEHUS POJIK MPO(COI030B KaK MHCTUTYTA MPa’KIAaHCKOT 0 00IIECTBA; Aal0TCA TPaKTUUYECKUe
PEKOMEHIallMH TTO COBEPIICHCTBOBAHUIO TPO(COI03HOI pabOTHI.

The article considers the questions of protection of labor rights and legitimate interests of workers in the
financial and economic crisis. The article is based on the results of the conducted under the guidance and
direct participation of the authors of inter&regional sociological research devoted to the analysis of the
collective agreement in the system of regulation of social-labor relations. Special importance is given to the
implementation mechanisms of the negotiation process and enhancing the role of trade unions as Institute of
a civil society, practical recommendations to improve trade Union work.

KittoueBsie ciioBa: mpodcoro3, meperoBopsl, COMATFHOE MaPTHEPCTBO, PHIHOK TPY/Ia, COLMAbHAS 3aIlIUTa,
COIMATILHO-TPYAOBBIE OTHOIIEHU S, KOJUICKTUBHBIN JJOTOBOP, COMATBHO -TPYA0Bas cepa.

Keywords: trade Union, bargaining, social partnership, labour market, social protection, labour relations,
collective agreement, social insurance.
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TYPBYJEHTHOCTbB. 3AKOH IICH OT KCH
Crp 12-15 VAK 532.526
IOpnii MuxaiaoBuu Koyerkos, 1.T.H.

BBenena ynuBepcanbHas GyHKIU S, OMUCHIBAIOLIAS TPOIECCHl HACHIIIEH U] HOpMasibHas PyHKIIUs
HACBIIIEHU S, KOTO pasi MOKET ObITh UCIOIb30BaHa B PA3IUUHBIX 00JIACTSAX, B TOM YHCIIE AJISl ONTUCAHUS
HEPaBHOBECHBIX MTPOLIECCOB B PaKETHHIX ABUTaTENsAX. C MOMOIIBIO 3TOH GyHKIMH goKazaHa H -reopema
BbonbliMana u onpeesieHo NOHATHE YHTPONUH KaK AUCTIEPCUU PYHKIIUU paclpeleIeHHsL.

An universal function describing the saturation processes was found. It is called a normal saturation function
and can be used in various fields, including for describing nonequilibrium processes in rocket engines. With
the help of this function, the Boltzmann H-theorem is proved and entropy concept is defined as a dispersion

of the distribution function.
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O Bonpocax onTUMHU3ANMU OCHOBHBIX (POHA0B MaJIoro npeanpusitus no npuauuny JI.C. Ilonrpsirnna
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YuuBepcurer "Cuneprus':

Bopuc larensipoBuy I'yusig, K.T.H., JOLEHT, podeccop Kadeapsl BHICIICH MAaTEMAaTUKU U
eCTeCTBeHHOHayLIHBIX JOUCLHUITIINH

Pagrar SIBaaroBuy XaMuay/1uH, K.T.H., IOLIEHT, 3aB. KaQeapoil BBICIIICH MaTEMaTUKHU U
GCTeCTBeHHOHay‘-IHBIX JUCIHUITIINH

Hccnemyercs BOIpoc ONTUMHU3AIMHI OCHOBHBIX (DOHI0B Masioro npexnpusarus no npuHiumy J1.C.
HOHTpSII‘I/IHa 3a CUCT UHBCCTUIIHUHU U COOCTBEHHBIX CpCACTB C YYCTOM H3MEHEHHUI B HAJIOTOBOM KOJCKCE OT
13.07.2015. PaccmaTpuBaeTcsl SKCIOHEHIIMAIbHBIN 3aKOH pacnpezeneHus nuBectuinii. Haiineno
AQHAJTMTUYECKOE PeIICHNE ONTHMH3AIMOHHOM 3a/1a4H, YTO MO3BOJISIET OIITHMHU3UPOBATH PACXO/IBI MAJIOT'0
HNPEAIPUATHUSL.

The problem of optimization of the basic funds of a small enterprise due to investments and own funds is
investigated based on Pontryagin's principle. The changes in the tax code of July 13, 2015 are taken in
account. The exponential law of investment distribution is considered. An analytical solution to the
optimization problem has been found, which makes possible the optimization of the costs of a small
enterprise

KiroueBble ciioBa: ONTUMH3AIMS, MATO€ MPEIIPUITHE, OCHOBHBIE (POHIbI, THBECTHIINH, SKCIIOHECH LM AJTbHBII
3aKOH, aHAJIMTHYECKasi 3aBUCUMOCTb, OlHO(aKkTopHas pyHKIus JleoHTheBa
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IIpenBapurenbHbIe HCCIEI0BAHUSA MPOLECCA YJIbTPA3BYKOBOM era3alu aBHALMOHHOIO0 KepPOCHHA
JJIS1 IOBBINIEHHS pecypca 000rpeBaeMbIX TOIVIMBHBIX KAHAJIOB

Crp 12-15  V]IK 665.73/75

®OI'VII "I'HI HUAM um. I1.U. BapanoBa"':

Baagumup EdpumoBuy HIIAKOTHH, HAYaJIbHUK CEKTOpA

Baagumup HukonaeBuu I'op6aueB, Beayinii uHKEHEp,

Ouabra Bukroposua Coko/10Ba, By HHXKEHED,

KOpuii Mouceesuu lllnxman, crapimmii Hay4HbIi COTPYIHUK,

Agekcanap Cepreesud bejibKkoOB, HAUaJIbHUK CTEH1A

BBenena ynuBepcanbHas GyHKIM S, OMUCHIBAIOLIAS IPOIECCHl HACHIIIEHUSI dHOpMalIbHAsl QYHKIIHS
HACBHIIIEHU S, KOTOPAasi MOKET OBITh MCIIOJIb30BaHa B PA3TUYHBIX 00JIACTAX, B TOM YKCIIE JJIS OITUCAHUS
HEPAaBHOBECHBIX ITPOLIECCOB B PAKETHBIX JBUTATEIISAX.

C nomomisto 370 (pyHKIIMU oKa3aHa H-Tteopema bonbliMaHa 1 onpeaeneHo MoHsATHE SHTPOIUH Kak
JHcriepcuy GYHKIIMHU pacipeiesieHusl.

An universal function describing the saturation processes was found. It is called a normal saturation function
and can be used in various fields, including for describing nonequilibrium processes in rocket engines.

With the help of this function, the Boltzmann H-theorem is proved and entropy concept is defined asa
dispersion of the distribution function.

KittoueBsbie cioBa: TypOyJI€HTHOCTb, HAaChINIEHUE, KOHCTaHTa bonbliMaHa, SHTpONUS.



1. SAnoBckuit JI.C., UBanoB B.®., 'anumoB ®.M., Canrup I'.b. KokcooTnoxenus B aBUAIMOHHBIX U
pakeTHbIX nBUratensx. Kazauns, 1999r, 285¢

2. IyooBkun H.®., MananunueBa B.I"., Maccyp 1O.I1., ®enopos E.I1. ®usnko-xumuyeckue u
9KCILTyaTallHOHHBIE CBOMCTBA peaKTUBHBIX TOIIUB. CripaBoyHuk, M., Xumus, 1985, 240c

3. Mnsxorun B.E., Huxman FO.M., Mutpodanos K.E. u 1p. DxcriepuMeHTalIbHbIE UCCIEI0BAHUS
KOKCOOTJIO’KEHU S B MOJIENIU TPyO4aToro TenjaooOMEeHHUKA [TPH HarpeBe KEPOCHUHA B YCIIOBUSAX
xuakopazHoro okucnenus. Tpynst IUAM Nel343, M; Topyc npecc, 2010

4. XKexepa H. . Pasmeps! u 1BH>KEeHHE My3bIPHKOB ra3a MpH Jera3alui HeTH B aKyCTHUUECKOM
neaspaTtope. AlbMaHaX COBPEMEHHOW HayKu U obpa3oBanus TamOoB, uzn. "I'pamota", 2012. Ne 8 (63). C.
5053. ISSN 1993-5552

5. Kexepa H. U. CenapannonHas ycTaHOBKa ra3-He(PTh KaK 00BEKT aBTOMAaTHUYECKOT0 YITPABJICHUSI 1O
JABJICHUIO rasa // AKTyajbHbIe IPOOIEMbl TYMaHUTAPHBIX U €cTeCTBEHHBIX HayK. 2012. Ne 5. C. 58-64.

6. Kexepa H. U., Camoitnos H.I'. Teopernueckre monoxeHus K yCTPOMCTBY U3MEPEHUS TMHAMUYEC KON
COCTaBJISIOLIEH pacxosa ras3a // AKTyalbHbIe IPOOJIeMbl TyMaHUTAPHBIX U €CTECTBEHHBIX HayK. 2012. Ne 4
(39). C.47-50.

7. Koran B.b., ®puaman B.M., Kadapos B.B. CripaBounuk no pacrBopumoctu, Tom 1. BunapHslie cucteMsl,
kHura nepsas. MznarensctBo akagemun Hayk CCCP, MockBa-Jlenunrpan, 1961, 961c.

8. Any¢pues P. B. Bausnue ynpTpa3BykoBoi 00pabOTKH Ha CTPYKTYPHO-MEXaHUYEeCKHE CBOWCTBA U COCTAB
He(TAHBIX AUCIEPCHBIX cUCcTEM. J{uccepTalys Ha COMCKaHUE yUYEeHOM CTeNeHU KaHAu1aTa XUMHUYECKUX
Hayk. Tomck - 2017.

9. bapam6oiim H.K. Mexanoxnmus BBICOKOMOJIEKYJISIPHBIX coequHeHni. M., Xumus, 1971. 264 ¢

10. Cmoponos E.A., l'anunaxmeroB P.H., UneramoB M.A. ®usuka u xumus kasutauu. M., Hayka, 2008,
226c¢.

CBs13b ¢ aBTOpaMu: ev@ciam.ru

I'uapoauHaMuKa NOAIMITHUKOB CKOJIbKEHUsI U KPUTHYECKHE YacTOThI BPallleH!sl pOTOPOB
Crp 16-18 VK 621.539.822

KOpnii Bopucosuu Hazapenko, k.T.H., Beayumii koHcTpykTop OKB um. A. Jlronsku punuan OAO
"YMIIO"

PaccmaTpuBaeTcs KUAKOCTHOE TPEHUE B MOAIIMITHUKAX CKOJIBKEHHSI HA OCHOBE THUIAPOANHAMHYECKON
Teopuu cMa3ku. Ha ocHOBe onpenienieHus ruIpoIMHaAMUYECKUX CHJI B KITMHOBOM 3a30p€ MOIIUITHUKA
CKOJIbKEHU S yCTaHaBJIMBAETCSl YCIOBHE BOZHUKHOBEHHUSI pe30HAHCA B MACISIHOM MOTOKE U KPUTHYECKHE
4acTOThI BpalleHUsl POTOPOB.

Considered fluid friction in sliding bearings on the basis of hydrodynamic theory of lubrication. On the basis
of the definition of the hydrodynamic forses in the oil wedge jf the sinding bearing, the established
resonance in the flow and the critical rotational jf the rotors.

KinroueBrle coBa: IMOAIIHNITHUK, THAPOANHAMUYICCKHUC CUJIbI, MAacCJISIHBIN KJIMH, KDUTHYCCKAaA 4aCTOTa
BpalieHus poTopa.
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MHoroMepHble BEKTOPHO-(a30Bbie ATTPAKTOPbI FTOME0CTA3a COCTOSIHUM YNPYTHX CHCTEM

Crp 28-32 YK 621.01

Anatouanii AnexkceeBud Crnepanckuid, BuIe-ipe3nieHT Poccuiickoii MHKEHEPHOU aKaJeMuu, TUPEKTOP
HNHcTUTyTa HAYyKOEMKUX MHKEHEPHBIX TEXHOJIOT Ui, pYKOBOIUTENb paboyeii rpynmsl "TexHomoruueckas
6e3omacHOCTh" DKcnepTHOro coBeta npeacenatens kowieruu BITK npu [Ipesunente PO, DExpert,
npodeccop, akagemuk PUA,

pykoBoauTenb HalmoHanbHON HCCIe10BaTENbCKOM IA00PATOPUH PECYPCHBIX UCTIBITAHUM

Ha ocHoBe ¢pyH1aMeHTaIbHOr0 Hay4HOT 0 0a3rca MEXaHUKHU YIPYTUX CIUIOUIHBIX CPEJl TPEI0KEH HOBBIN
KpeaTUBHBIA MHCTPYMEHT HAOII01€H!U S, OLIEHKH 1 IPOrHO3a HAIPSKEHHO -1e()OPMUPOBAHHBIX COCTOSHU I
00BEKTOB MEXAHUUYECKUX CUCTEM.

On the basis of scientific fundamentals of mechanics in elastic continuous media there has been proposed a
new creative instrument of observation, assessment and forecast of stress-and-strain behavior of objects in
mechanical systems.

KitoueBsie ciioBa: ga3oBoe MpoCTPaHCTBO, roorpad, arTpakTop, JHEPT U COCTOSHHSL.
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Ba3suc-onpeaensiromue TeH30pbl TEPMOTra30IMHAMUKH
Ctp 38-39 VIIK 532.526
IOpwuit Muxaiiiosuu Kouerkos, 1.T.H.

B paboTte BBeneHBI IECTh Oa3uc-ONpeesIOIUX TEH30pOB TepMorazoAnHaMuKy. [lokazaHo, 4To KaxI0My
TEH30PY COOTBETCTBYET (hr3nUecKast XapaKTepUCTHKa TEPMOJMHAMUKH, Ta30BOW TMHAMUKY WU
TEPMOXUMHUHU.

Onpegensitoniel XapakTepUCTUKON B ITPOLIECCaX, CBI3AHHBIX C MOJIEKYJISIPHBIM IIEPEHOCOM, SIBIISICTCS
SHTPOIHS U 3aBUCAIIAS OT HEe€ CBSI3aHHAsI SHEPT U, BXOIIas B 0a3uC-OMPEIENSIONe TEH30PHI.



In the work introduced six basis-defining tensors thermogasdynamic. It is shown that each tensor
corresponds to the physical characteristics of the thermodynamics, gas dynamics, or thermochemistry.
The defining characteristic of the processes associated with molecular transport, is entropy and depend on
the associated energy, which is the basis for defining tensor.

KitoueBble cioBa: TypOyIeHTHOCTb, TEPMOTa30lMHAMK KA, TEH30p.
Keywords: turbulence, thermogasdynamics, tensor.
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JlopeBOJIIOHOHHBIC ABHAABUTATE/IN B 0TEYECTBEHHBIX MY3esiX
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JAmurtpuii Asiekceesud Co00J1eB, BeIylNii HAyqHBIN COTPYAHUK MHCTUTYTa MCTOPUU €CTECTBO3HAHUS U
texuukn M. C.11. Basumosa PAH, xTH

Muxana SxoBiaesnu CtpedkoB, HayuHbIil coTpyaHUK L{eHTpanbHoro myses BBC

Accouuanus coeicTBUS pa3BUTUIO HAyYHO-TeXHUYecKUX My3eeB "AMHUT" BeimycTuna kHUrY -
crpaBouHHUK "ABuanus B My3esix Poccun", B KOTOpoil coepkaTcsi CBEAEHUS O 35 My3€sIX U IIOUTH ThICSIYU
XpaHAIIMXCA B HUX JIETATENbHbIX alapaTtax U ABUrareisx. B cratee, MoAroTOBICHHONW Ha OCHOBE 3TOH
KHUTH, paCCKa3bIBAECTCA O My3€MHBIX IBUTATENAX, CO3AaHHbIX B nepuoj c 1880-x rogos nmo 1917 roa.

Association forthe Advancement Science and Technology Museums "AMNIT" published a book "Aviation
in museums of Russia", which contains information about 35 museums and almost a thousand stored these
aircraft and engines. In the article prepared on the basis of this book tells about museum engines, design in
the period from 1880-s up to 1917.

KiroueBrie ciioBa: IMOPIIHEBBIC ABUATMOHHBIC IBUTAaTCIIN, HAYAJIO PAa3BUTHUA aBHAllUU, aBHAMY3CHU Poccun.
Keywords: aviation piston engines, the beginning of aviation development, aviation museums of Russia.
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TpaHCnOPTHO-/1€J0KO0JIbHOE CYHO U J1€I0KO0J HOBOI'0 THIIA
Ctp 58-59 VJIK 629.123/127
Baagumup Hukonaesnu Illep6axos, nouentr MOTH, K.T.H.

B pabote naetrcs kpaTkoe onucanue HOBOTO ClIoco0a pa3pyLIeHUs JISASHOr0 MOKPOBA U Ha €0 OCHOBE
pa3paboTaHHBIX MMPOEKTOB MOIYIOTPYKHOTO JIETOKOIBHOT'0, TPAHCIIOPTHOTO CYAHA U JIEJO0KOJIA, CTOCOOHBIX
MIPEO0JI0JICBATh CaMBbI€ TSDKEbIE APKTHUECKHE JIBIBI U 00€CTIEUNTh KPYTIOTOJUYHYIO HABUTAITUIO B APKTHKE.

The paper gives a brief description of a new method of ice cover destruction and on its basis developed
projects semi-submersible icebreaking transport vessel and ice breaker, capable to overcome the most
difficult Arctic ice and provide year-round navigation in the Arctic.

KiroueBrle ciioBa: JIEa, paspyuicHucC, HOJ'IYHOFpY)KHOfI, TapaH, JCAOKOJbHOC CYIHO, JICTOKOJI.
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IlepcnekTHBBI pa3BUTHA U NIPHMEHEHHUS CII0CO0A HEHTPOOEKHOIO JUThA B 00/1aCTH CO31aHHSA HOBBIX
MATEPHAIOB HA OCHOBE JIETKHX CILIABOB
Crp4-8 V]IK 621.74.042
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Baagumup Buxkroposuu EpeMees, T01IEHT, K.T.H.

Huxonaii Bragumuposuu EpemeesB, 101IEHT, K.T.H.
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HNBan MuxaiinioBu4 3/ibI1HeB, aCIUPAHT

Poccuiickumu yueHbIMU BBITTOJIHEHBI BECbMa 00CTOSATEIbHBIE TEOPETHUECKUE U TPAKTHYECKUE Pa3pabOTKH U
000011eHNS B 00/1aCTH EHTPOOEKHOI 0 JINTh. HameueHbl nepcreKTUBHBIE HAPABJICHUS U TOIX0/IbI B



pelIeHus 3a1a4 CO3IaHus HOBBIX MaTCPHAIOB M U3/CIHI HA OCHOBE JICTKHX CIJIABOB C UCIOJIb30BAaHHEM
CIOCOOOB IIEHTPOOEIKHOTO TUTHSL.

Russian scientists performed a very thorough theoretical and practical developments and generalizations in
the field of centrifugal casting. Perspective directions and approaches to solve the problems of creating new
materials and products based on light alloys using the methods of centrifugal casting.

KittoueBrlie cioBa: criaB, CTpYKTypa, HHTEPMETAILIUA, LIEHTPOOEKHOE JIUTHE, U3JT0KHHUIIA.
Keywords: alloy, structure, intermetallic compound, centrifugal casting, mold.
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Pa3pa0oTka n nccie10BaHue HOBOTO KapONPOYHOr0 HUKEJIEBOr0 CIIaBa sl AUCKOB ra30TypOMHHBIX
ABMraTeJieil H YCTAHOBOK
Ctp 10-12 VJIK 669.245
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C npuMeHeHHEeM KOMITBIOTEPHOT'0 METO/Ia ONITUMHU3AINH skaponpouHbIx criaBoB (KMO JXKC) pa3zpaboran
HOBBIH CIJIaB JUTS TUCKOB ra30TypOMHHBIX IBUTATENICH U YCTAaHOBOK, TPEeIHA3HAYEHHBIH JUI AKCIITyaTalluu
npu temmneparypax 10 850 °C. CmiaB 0TIM4aeTcs BBICOKUM CTPYKTYPHBIM COBEPIIICHCTBOM U
cTabmbHOCTHIO. [0 ypoBHIO xapornpounoctu pu 650 °C crutaB COOTBETCTBYET JIYUIIUM OTEYECTBEHHBIM



Mar€puajiaM 3TOro Kjacca, ripu 3TOM €ro MpOYHOCTHBIC XapaKTCPUCTHUKHU B obmactu 20 °C 3HAYUTENLHO
IMPCBBIIIAOT pOCCHﬁCKHe AHaJIOTU U OTBCYAKOT COOTBCTCTBYIOIIUM IMOKA3aTCIIAM IEPCIICKTUBHbBIX
3apyOekHBIX ciuiaBoB (¢ B 20 > 1700 MITa).

With the help of computer-aided method of heat-resistant alloy optimization, a new alloy has been
developed for disks of gas-turbine engines and units intended for operation at temperatures up to 850 °C.
The alloy demonstrates structural perfection and stability. As for the high temperature strength at 650 °C, the
alloy corresponds to the best domestic materials of this class, with its strength properties at 20 °C
considerably exceeding those of the Russian analogues and corresponding to the values of advanced foreign
alloys (o B 20 > 1700 MPa).

KittoueBsbie ci10Ba: IMCKOBBIH KapONPOYHBIN cI1aB, Aedopmanust, aucku I'TIl, MeTon onTHMH3aIKH.
Keywords: heat+resistant alloy for disks, deformation, gas+turbine engine disks, optimization method.
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PesyabTaThl 3KCIIEPHUMEHTAJIBLHOI0 MCCJIEJ0BAHNS BbICOKOTEMIIEPATYPHOI'0 ra30reHepaTopa ¢ Hejablo
CO3JaHHUs NEPCNIeKTUBHOIO BapuaHTa Asurares ¢ T*r 1800 K

Crp 14-18 YJIK 665.73/75
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Anexkcanap Uropesuy JIaHIuH, 1.T.H., HAyYHbII pyKOBOJAUTEIIb, 3AMECTUTEIb T€HEPAIIBHOI O JUPEKTOPA
Axakuii Apramesud Lleperesn, K.T.H., HA4aJIbHUK CEKTOpA

B pabote npuBoasTCS pe3yabTaThl SKCIEPUMEH TATBHOTO UCCIIEI0BAHUS BBICOKOTEMITEPATyPHOT O
rasoreHeparopa c IeJIbI0 CO3/IaHMs TepCeKTUBHOTO BapranTa asuratess ¢ T*r >1800K u cu cremoii
KOHIUIITMOHUPOBAHUS OXJIXKIaroIIero so3ayxa. CucreMa oxiakaeHus TypOUHBI ra30reHepaTopa B
CTEHJIOBOM BapHaHTe ObUTa CHaOXKeHa TeIIo0OMeHHIKaMH U TypOoarperatoM nmoakadku (TAIT),
o0ecrieurBaroIM MOBBIIICHHE 1aBJICHU S OXJIAXK/IAIOIIET0 BO3/yXa IPpH O0IIEM MOBBIIICHUHN YACIbHbI X
1apamMeTpoB IUKJIA.
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The work presents the results of a pilot study of high+temperature gas generator with the purpose of
establishing the perspective variant engine with gas T*u >1800K and cooling air conditioning system.
Cooling system of turbine gas generator in the bench version was equipped with heat exchangers and turbine
unit swap (TAII), which provides cooling air pressure increase for a total increase of specific loop values.

KinroueBrle ciioBa: ra3orcHeparop, Typ6oarperaT MOAKAYKH, KOHAUITUOHUPOBAHUE O XJIAXKAAIOIICTO BO3ayXa
Keywords: gas generator, turbine unit swap, cooling air conditioning
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PerysnpoBanne 0ceBbIX CHJI HA PAJHAJIbHO-YIIOPHBIX HOAIIMITHUKAX U KPUTHYECKUX YACTOT
BpalleHUus POTOPOB I'HAPOAMHAMUYECKMMH CHJIAMH

Ctp 20-22 YJIK 621.539.822

KOpuii bopucosnu Hazapenko, x.T.H., Beaymuii koHcTpykTop OKbB um. A. JTroneku - punuan [ITAO
"OAK-YMIIO"

PaccmarpuBaercs peryivpoBaHue OCEBOI CUJIbI HA paiaibHO+YIIOPHOM MOJMIMITHUKE Oiarogaps
TUJIPOIMHAMUYECKUM CUJIaM MTOTOKA Maciia, MPOXOIAIIET0 Yepe3 CYKAIIIUICA KOIbIIEBOM 3a30p B
paarabHOM HAIPABIICHUH MKy THAPOTUHAMUYECKUM dJIEMEHTOM U (DIaHIeM, CBA3aHHBIM ¢ BayioM. [Ipu
n3rule Bajia Ha KPUTHYECKHUX YaCTOTaX BPAIICHHS Ha MPOTHUBOIOIOKHBIX CTOPOHAX KOJIBIEB OH LI B
MJI0CKOCTH U3ruba BaJia 3a30pbl U3MEHSIOT CBOIO IIIMPUHY U CO3/1a€TCS U3TUOAIONIHII MOMEHT,
MPENITCTBYIONIMI MPOorubam Bajia v MOBBIIIAIOIINN KPUTHYECKYIO YaCTOTY BpPAILIEHUS pOTOpA.

Examines the regulation of the axial forces forangular contact bearing due to the hydrodynamic forces of the
oil flow pasing through the tapering annular gap in the radial direction between the hydrodynamic element
and the flange associated with the shaft. Bend the shaft at the critical speed of the rotor on opposite sides of
the annular gap in the plane of bending of the shaft, alters their width and creates a bending moment that
prevents shaft deflection and increasing the critical frequency of rotation of the rotors.

KiroueBrie ciioBa: POTOpP, BAJI, MIOAMMITHUK, TUAPOAUHAMUYCCKHUC CUJIbI, KDUTUYCCKAA 4aCTOTA BpallICHUA
poTopa.
Keywords: rotor, bearing shaft, bearing, hydrodynamic forces, critical revolution frequency of the rotor.
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TypOy/1eHTHOCTB. DJHTPONMITHbIC NOTOKH H KO3((PHIMEHTHI IepeHoca
Crp 23-25 YJIK 532.526
KOpnii Muxaitiosnu Koverkos, 1.1.H., MAU

Honyquo AHAJIMTUYCCKOC BBIPAKCHHUC I S9HTPOIIHMU I'a30BOI'0 ITIOTOKAa U MCTOJaMH MOJICKYJIAAPHO -
KMHETUYECKOW TEOPUH MTOKa3zaHa e€ mpsiMasi 3aBUCUMOCTb OT JAUCIIEPCHH PYHKIIMH PACTIPEICIICHIS MOJICKYT
o ckopoctsM. [1o1poGHO paccMOTpPEHBI BOMIPOCH JHTPONMUWHBIX TOTOKOB U MPEASIOKEHBI paboune
(bopMyITBI TSI pacCUu€TOB SHTPOMUMHBIX TOTOKOB M SHTPOIMUUHBIX CKOpocTel. Caenanbl yTOUYHEHUS B
dbopMynax ajis pacueTOB MEPEHOCHBIX CBOMCTB C y4€TOM YHTPOMUHHBIX 3(PPEeKTOB.
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An analytical expression for the entropy of a gas stream and methods of molecular-kinetic theory shows its
direct dependence on the dispersion of the distribution function of velocities. Discussed the entropy flow and
the working formulas for calculating entropy flow and entropy speeds. Made refinements to the formulas for
calculations of the transport properties taking into account entropic effects.

KiroueBrlie ciioBa: Typ6yJ'IeHTHOCTI>, TECpMOrasoJuHaMurKa, TCH30p.
Keywords: turbulence, entropy, variance, distribution.
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ABHMAJBUTaTeJM ABAAUATHIX U TPUALATHIX rogoB XX Beka B my3esix Poccun
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Acconuanus coecTBUS pa3BUTHIO HAyUYHO-TeXHUUECKUX My3eeB "AMHUT" BeinmycTHIIO KHUTY -
crpaBouYHHUK "ABuanus B My3esx Poccun", B KOTOpoil coziepkaTcsi CBEAEHUS 0 35 My3€sX U IIOUTH ThICIYN
XPaHSIIMXCSA B HUX JICTAaTEIbHBIX anmapaTax v JBUTaTeNsIXx. Bo BTOpoii cTaTke, MOATOTOBICHHON Ha OCHOBE
9TOM KHHUTH, pe4b MOUJIET O ABUTATENX, CO3AaHHBIX B 1920-e — 1930-e rogpi.

Association forthe Advancement Science and Technology Museums "AMNIT" published a book "Aviation
in museums of Russia", which contains information about 35 museums and almost a thousand stored these
aircraft and engines. The second article prepared on the basis of this book devoted to museum engines,
design in 1920s - 1930s.

KiroueBrie ciioBa: My3eﬁ, ABUTATCJIb BO3AYUIHOT'O OXJIAXKACH M, ABUTATCIIb BOASHOT'O OXJIAXKACHU A.
Keywords: museum, air-cooled engines, liquid-cooled engines.
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O npodaemaTnke MHTErpauuy NpogeccHOHAJbHBIX CTAHAAPTOB U CHCTEMbI BbICLIETr0 00pa30BaHus
Ctp 56-57 YAK 378.126 + 37.072 (65.012.652), BBK 1

Muxana Aaexcanaposuny llaponos, k.17.H., AHOO BO I[IC P® "Poccuiickuii ynuBepcurter koonepauuu"
Ouabra Baagumuposna llaponosa, x.nm.H., [bOY BO MO "Axkanemusi coiuaibHOTO yrpaBjieHU"

B cBsi3u ¢ yTBepxkaeHreM HOBBIX DeiepaibHBIX TOCYJapCTBEHHBIX 00pa30BaTebHBIX CTAHJAPTOB BHICIIETO
obpazoBanus 3++, pazpaboTKoi MpodecCuOHaTBHBIX CTAHAAPTOB U B CBSI3U C BCTYIJIEHHEM B CHITY C |
ssaBaps 2017 roma B Poccun 283-D3 "O HezaBHCUMOI OllEHKE KBAIM(HUKAIIMNA" B CTaThe MPEITPUHUMASTCS
MOMNBITKA OLIEHUTH BCE CBSI3AHHBIE C ’TUM BBI30BBI U AHAIU3UPYETCS CUTYaI U, CBA3aHHAS C PEIICHUEM
BO3MOYKHBIX ITPOOJIEM JJIsI BBICIIMX YUYECOHBIX 3aBEACHUN.

AHanM3upyeTcst HEOOXOAUMOCTh CO3[JaHUsI KOMMYHUKATUBHOM TJIOMIAJIKY B BBICHINX YY€OHBIX 3aBEACHUIX
JUTSE KOOPIMHAITUH ICWCTBUH B TOMCKAaX KOMITPOMHUCCA MEXKTy TIPEICTAaBUTEISIMI 00pa30BaTeILHOTO
coobmiecTBa (wieHOB DenepanbHbIX YYEOHBIX METOIUYECKUX 00bEIMHEHUH, YICHOB KCITEPTHBIX COBETOB
npu CoBeTax Mo mpoheCCHOHATEHBIM KBATH(HUKALMAM) U TIPEACTABUTENSAMH paboToIaTeneH, T.¢.
co0cTBeHHO WieHOB CoBETOB M0 MpohecCHOHABHBIM KBATH(PUKAIUSAM U TPOPHIBHBIX aCCOIIUAINHN, APYTUX
3aWHTEPECOBAHHBIX YUaCTHUKOB ITpoIiecca.

In connection with the adoption of the new federal State educational standards of higher education 3 ++,
development of professional standards and, in this regard, with effect from January 1, 2017 year in Russia
283-FZ "on the independent evaluation of qualifications” in the article attempts to evaluate all related calls
and analyzed the situation related to the solution of possible problems for institutions of higher education.
Examines the need to create a communication platform in higher education to coordinate action in the search
for a compromise between representatives of the educational community (members of Federal educational
1methodical associations, members of expert Councils when the Councils on professional qualifications) and
representatives of employers, i.e. members of Councils on professional qualifications and professional
associations and other stakeholders.

KiroueBbie ciioBa: npodeccrHoHanbHbIE CTaHAaPThI, COBETHI 10 MPO(ECCHOHATBHBIM KBATH (PHKAIUSIM,
(benepanbHbie TOCYIapCTBEHHBIE 00pa30BaTEIbHBIC CTAaHAAPTHI, IPUMEpPHAsi OCHOBHAst 00pa30BaTEIIbH ast
nporpaMmMa, OCHOBHasi mpodeccruoHaibHast 00pa3oBaTeibHas porpamMma, peaepanbHoe yu4eOHo -
METOINYECKOe OObEANHCHHE, HE3aBUCHMAsl OLICHKA KBATH(HKAIUH.

Keywords: professional standards, tips on professional qualifications, Federal State educational standards,
approximate the basic education program, the main professional education program, Federal Educational
Association, independent assessment of qualifications.
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COOTBETCTBHH C TPOPECCHOHANBHBIMY CTaH1apTamu oT 24 deBpans 2016 r. Meroxa nocryma:
http://media.rspp.ru/document/1/6/4/643b7a4183422fd80ec7c7c177614187.pdf . Jlata noctyma Ha
14.03.2017.
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nocryna Ha 14.03.2017.
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BbICIIEr0 00pa30BaHus 5 mporpaMMaM OakajiaBpuara, mporpaMmmam clieliHalnTeTa, IporpaMMam
maructparypsl. Meron nocrymna: https:/rg.ru/2017/07/19/minobrSprikaz3015siteSdok.html //la ta noc Ty nma
Ha 20.06.2017.
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FI/I}IPO}IHH&MI/IKa MNOAUIHITHUKOB CKOJIbKE€HHUA C CCIrMEHTHBIMU BKJIAALIINAMHA U KPUTUYECCKHE

YacTOThI BpallleHUusl pOTOPOB
Crp2-4 VY]JK 621.539.822

OKb um. A. JIroneku / uman [TAO "OAK/YMITIO"::
EBrennii IOBenanbesny Mapuykos, 1.T.H., ' eHepanbHblli KOHCTPYKTOP
KOpuii bopucosnu Hazapenko, K.T.H., Byl KOHCTPYKTOP

PaccmarpuBaetcs )KMAKOCTHOE TPEHUE B MOAIIUITHUKAX CKOJIbKEHHUSI HA OCHOBE TUAPOJUHAMUYECKOM
Teopuu cMazku. Onpenessist FTuaIpoAMHAMUYECKIE CHIIbl B KJIMHOBOM 3a30p€ MOAUIMITHUKA CKOJIbKEHUS,
YCTaHaBJIMBAETCS YCIOBHE BOZHUKHOBEHHUSI pE30HAHCA B MACISIHOM MTOTOKE M KPUTHYECKUE YaCTOThI
BpAILIEHUS POTOPOB.

Considered fluid friction in sliding bearings on the basis of hydrodynamic theory of lubrication. On the basis
of the definition of the hydrodynamic forses in the oil wedge jf the sinding bearing, the established
resonance in the flow and the critical rotational jf the rotors

KiroueBnie cioBa: NOJUIMITHUK, THAPOAUHAMUYCCKUC CUJIBI, MAaCJISHBIN KJIMH, KDUTHYCCKAaA 4aCTOTa
BpAILICHHS POTOpA.

Keywords: between the two shafts, hydrodynamic forces, oil wedge, critical revolution frequency of the
rotor.

1. Hazapenko FO.b. 'mapoanHaMuka moimnmH UKOB CKOJIBKEHU S
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U KPUTHYECKHE YaCTOThI BpaleHus poTopoB // JIBurareins, No3,
2017./C.16/18.

2. Mapuykos E.1O., Hazapernko F0.b. /lunamuka potopoB u rujy/
POJIMHAMHKA MACIISTHOTO KJIMHA TTOIIIMITHUKOB Ka4eHUsI Ta30TypOrH/
HBIX JBUTaTesel: MoHorpagpus/ Mocksa. 2016. /186¢.

3. Hazapenxko FO.b. ['mapoanHaMuka Mo ImmHUKOB Ta30TypOnH/
HBIX ABUTaTtesnei: MoHorpadus/ Mocksa. 2017. /102c.

Cas3b ¢ aBTOpamu: nazarenkojb@rambler.ru

YnpasieHue TAJJAHTAMH B HAYYHO-TIPOM3BOACTBEHHOM MpPeANPUATHH
Crp 18-19 V/IK 005.95/.96

Haranbs AHaTtonbeBHAa EropeHkoBa, KaH/l. DKOH. HAyK
Banepuii AnentuHoBu4 CMeTaHUH, J/p CUXOJ. HAYK

B craTtbe paccMOTpeHBI BOTPOCHI CTOCOOHOCTEH (TajlaHTa) COTPYAHUKA B KOHTEKCTE MPO(ecCHOHaNbHOM
JeATeTIbHOCTH, TPOT'PaMMBI YIIPABJICHHUS TATAHTAMU U Pa3BUTHSI KaJAPOBOTO pPe3epBa, UCIIOIb30BaHMS
MOJIENT! KOMITETEHIIMH Ha TPOU3BOJICTBEHHOM MPEAPUATHH.

The next issues are described: human abbilities, talent withing industries, talent and career management,
applying of competency model in industry sphere.

KiroueBble ciioBa: ynpaBlieHHEe TaJaHTaMH, CIOCOOHOCTH, HHAYCTpus 4.0., aATUTUBHBIE TEXHOJIOTHH,
MOJIeJTb KOMIIETEHIU, IU(POBOE TPOU3BOICTBO.

Keywords: talent managemen, abbilities, industry 4.0., additive technologies, competency model, digital
industry.

1 Mepnun B.C. "Ouepk uHTErpaibHOTO HccaenoBanus uHANBUAyansHocTH". - M.:Ilenaroruka,(1986). -254
C.
2. Tennos b.M. [Ipo6nembl uHAMBUAYATBHBIX pa3nuunii. - M.: Hayka. - 1961.

CBsI3b C aBTOPOM: smetanin  va@npoem.ru

MoTuBannoHHbIH NPO¢ UL COBPEMEHHOT0 PA00OTHHKA B YCJIOBHAX H3MEHSA IO UXCS
COLMAJIBLHO_TPYAOBbIX OTHOLLI CHUH
Crp 20-23 V/IK 629.423.32

Cepreii IOpbeBnu UBanoB, 1. coil. H., mpodeccop @PI'BOY BO "MIITY"
Amnapeii Cepreesnu UBanosB, rinasuslii cnenuanuct OYII BO "ATuCO"
Japbs BauecaasosHa UBaHoBa, K. coll. H., forileHT ®T'BOY BO "MIIT'Y"

B crarbe Ha OCHOBE pe3yJIbTaTOB COLMOJIOIMYECKOI0 OIPOCa pacCMaTpUBAIOTCSI BOIIPOCHI TPYI0BOM
MOTHBALMH PAaOOTHUKOB MPEANPUATHN Pa3TMUHBIX BUIOB YKOHOMUYECKOH JesirenbHoCcTr. Onpenensercs
MECTO TPYJOBOW MOTHBALMU B CUCTEME COLIHAIBHO-TPYIOBBIX OTHOIIEHUI B COBPEMEHHBIX YCIOBUSX.
[Toguumaemble aBTOpaMu MpoOIeMbl TPYIOBBIX OTHOIICHHH MPEAINoNaraloT KOMILIEKCHOE U3YYeHHE
YCIIOBHH, BIUSIOIUX HA TPYAOBYIO YIOBJIETBOPEHHOCTh, aHAJIM3 MPOIIECCca BOCIIPOU3BOJICTBA paboyueii CHITbI
Y €ro COLIMAaJIbHOE COJAECPIKaHUE.

The article based on the results of a sociological survey addresses the issues of motivation of employees of
enterprises of different activities. The place of motivation in the system of social and labor relations. The



authors raise the questions of work motivation suggest a comprehensive study of the cond itions that affect
labor satisfaction, analysis of the process of reproduction of labor power and its social content.

KnroueBble ciioBa: MOTHBAIMS, pAOOTHUK, pabOTOAaTENb, COLIMAIBHO TPYJ/IOBbIE€ OTHOIIEHUS, TPYAOBas
MOTHUBAIINSL, YIOBIETBOPEHHOCTb TPYA0M, NPO(COI03bI, TOCTOMHBIN TPY/L.

Keywords: motivation, employee, employer, labour relations, work motivation, job satisfaction, trade
unions, decent work.

Cas13b ¢ aBTOpoM: enwalker@bk.ru

AHasuTu4deckoe pemerHue quddepeHunanIbLHOr0 ypaBHeHus MepBOro 3aK0Ha TePMOAUHAMMKH
Crtp 20-23 YJIK 629.423.32

H.J. 3axapos, k.1.H., BHCc HUI] [IUAM nwm. [1.1. Bapanosa, r. JIeITkapuHo

B crarbe ¢ moMompl0 €IMHCTBEHHOT O JOIOJIHUTEIBHOTO MTOHSTHU S, CBSI3AHHOTO C ONIPEAeICHUEM
BHYTpPEHHEH 3HEPruu rasa, packpbIT GU3NIECKUI CMBICI SHTPOIIMH, YTO [TO3BOJINIIO HAWTH 0O0l1ee peleHne
YpaBHEHUS [1EPBOI0 3aKOHA TEPMOJNHAMUKHN OTHOCUTEIBHO KOJIMUECTBA TEIIA, TOABOANMOIO K
TEPMOMEXaHUYECKOHN cCHCTEME JIJIsl HarpeBa ra3a, COBEpILAIOLIETo MPU 3TOM paboTy paciMpeHus (pu
p#const).

Inthe article, with the only additional concepts associated with the definition of internal energy of the gas,
revealed the physical meaning of entropy, which allowed us to find the General solution of the equation of
the first law of thermodynamics concerning heat quantity supplied to the thermo_mechanical system for
heating gas, doing the work of expansion (with p#const).

KitoueBsie ciioBa: BHyTpeHHss (TernioBas) sHeprus rasa, Terio, padoTa pacipeHus, abCoIoTHas
TENJI0EMKOCTh, SHTPOIIH S, SHTANIBIIN S, BCIIOMOTaTeJIbHas TEMIIepaTypa, paBHOBECHOE COCTOSIHHUE, YpaBHEHUE
COCTOSIHU S, OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KNHETUYECKON TEOPHH Tasa.

Keywords: The internal (thermal) energy of gas, heat, work of expansion, the absolute heat capacity,
entropy, enthalpy, auxiliary temperature, a state of equilibrium, equation of state, the basic equation of
molecular-kinetic theory of gas.
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TypOynenTHOCTD. PeHOBanysi BTOPOro Ha4ajia M HOBBIM MIeAJIbHBIH LNKJI
Crp 28-30 Y/IK 532.526

IO.M. KouerkoB, a1.1.H., MAU

[IpencraBnena HoBas ¢hopMyIupoBKa BToporo Havana TepMoiHaMUKH B BU/JIE OOJIBIIOTO HEPABEHCTBA
OCHOBHBIX TEINIOXMMHUYECKUX CBOMCTB. [Ipenoxken naeanbHblii TEPMOIMHAMUYECKU I [IUKJIT, YUY THIBAOIINN
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B oTiiMume oT 1ukiia KapHo cBoiicTBa razos. OmnpejielicHbl IPAaHHIIBI CYIIECTBOBAHMS OHATHS SHTporHH (R
u Cv).

Presents a new formulation of the second law of thermodynamics in the form of large inequalities basic
teplofisics properties. Proposed ideal thermodynamic cycle, taking into account, in contrast to the Carnot
cycle, properties of gases. Defined the boundaries of the existence of the concept of entropy (Rpand CV).

KitoueBsie ciioBa: TypOyI€HTHOCTD, IIUKJI, KIIA.
Keywords: turbulence, cycle, efficiency.

1. FO.M. Kouetkos. TypOynentHoctb. HoBast maTepnperarus BToporo Hauana repmMoinHaMUKH B TeOpeMa
BEKTOPHOT'O aHAJIM3a O COOTHOIIEHUH ABHKeHUH // JIBuraTens Ne6, 2016.

2. KO.M. KouetkoB. TypOyneHTHOCTh. DHTPONUHHBIE TOTOKHU U KO3 duimeHTsl nepenoca // Jlsurarens N4,
2017.

3. FO.M. KouetkoB. TypOyneHTHOCTb. basuc-onpeaenstomme TeH30pbl TepMoauHaMuky // JIsuraresns No3,
2017.

4. B.B. CymikoB. Texandeckas tepmoaunamuka // M./JI. T'ocymapcTBEeHHOE aHATMTUYECKOE U3IATEIbCTBO,
1953.
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TexHoJIOTHH TPeXMepHOii BU3YAJIN3allUH B HH:KEHEPHOM Jiesie
Crp2-6 VYK 778.534.1

Anekcanap Aaekcanaposud boromosos, kommanus Nettle
Cepreii Buxkroposnu KyBmnnos, k.1.H. tup. MUHOT PITY
Koncrantun Bukroposuu Xapun, qup. HTIIO MUHOT PITY

B pabote o0cyxatoTcst BOPOCHI BU3yalln3alliy pa3padaTbiBaeMbIX 0OBEKTOB € UCIIOIb30BAHUEM
texHosoruu MotionParallax3D. I1pakTuueckuii OnbIT IpUMEHEHU S JaHHOM TEXHOJIOTMU B 00pa30BaTeIbHbIX
IpoLeCcCcax JOMOJIHUTEIBHOI0 00pa30BaHUs T03BOJISET CAEIATh 3aKII0UEHUE O TOM, YTO Y YUAILIUXCS
JOCTaTOYHO OBICTPO opMupyeTcs "00beMHOE" MBIIUIEHHE, B PE3yJIbTaTe KOTOPOTo KOJINYE

CTBO KOHCTPYKTOPCKHMX OITMOOK U HETOYHOCTEH PE3KO COKPAIIAeTCH.

The article discusses visualization of the developed objects using MotionParallax3D technology. Practical
experience of application of this technology in the engineering education, it can be concluded that the
students fairly quickly formed a "three_dimensional” thinking, in which the number of design errors and
inaccuracies are reduced dramatically.

KitoueBsie cnoBa: 3D mozenupoBaHue, TpeXMepHas BU3yalu3aius, TexHosaorus MotionParallax3D

Keywords: 3D_modeling, three_dimensionalvisualization, MotionParallax3D technology.
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Hcnoan3oBanue nporpaMmmuoro komiiekca RICARDO WAVE nas cumyasinuu padoThl ABUTaTeIsl €
TypOOKOMIIPeccCOPOM rOHOYHOIro 6o0smaa kiaacca ""@opmyJia cryaeHt"
Ctp 10-11 YV/IK 621.43.052

Mapk I'eopruesuu Tartapos, aciupant @I'BOY BIIO "MockoBcKHi TOJIUTEXHUYECKUN YHUBEpPCUTET"

B cratbe paccMOTpEeHBI pe3yJIbTaThl OJTHOMEPHON CUMYJISIIUU KOMIIOHEHTOB CUCTEMBI BITyCKa
mororukierHoro naeurarens KTM 450 ¢ typookommpeccopom Garrett GT1241 ¢ pectpukTopom mepen
BXOJIOM B KOMITpeccop. [[Burarenp npuMeHsieTcss Ha TOHOYHBIX 00ouaax kiaacca "dopmymna CtyaeHnt".

The article considers the intake system components 1D simulation results of turbocharged motorcycle engine
KTM 450 with the restrictor before compressor inlet.

Knrouessie cnoBa: JIBC, TypOoHamIyB NBUTATEINS, PECTPUKTOP, OTPAHUUUTEIbHBINA MAaTPYOOK.
Key words: ICE, turbocharger, restrictor, the restrictive nozzle.
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MoTHuBaHOHHbI I l'[pO(l)I/IJ'[b COBPEMECHHOI'O paﬁoT}mKa B YCJIOBHSX U3MECHAOIUXCH

COIMAJILHO_TPYIOBbIX OTHOLLIEHUH
Crp 12-14 YV]JIK 532.526

FOpnii Muxaitniosuu Koverkos, 1.1.H., MAU

N31m05xeH0 HOBOE MPECTABIEHUE O Xa0CEe KaK YHUBEPCAIBbHOMN YIOPAI0YEHHOM CTPYKType C HEU3MEHHBIMU
JIeTepPMUHHUPOBAHHBIMU cBOMcTBaMH. ONMcaHMe Xa0ca UACHTU(PULIMPYETCS C IOMOLIBI0O MAaTEMaTHYECKOTro
00BEKTA - TEH30pa U C ITOMOILBIO OllepaTopa IMBEPreHIMsI I0Ka3aHa €ro SBOJIIOLUSI B IPOCTPAHCTBE.

Y CTaHOBIIEHO, UTO BPEMEHHAs 3aBUCUMOCTh KOH(DUTypaliy Xaoca OIpeessieTcsi TpaHUYHBIMU U
HavalbHbIMU ycioBUsMU. C Hay4HOH TOUKH 3peHus oObsicHeHa '"TeroBas u3Hb Beenennoit™.

A new concept of chaos is described as a universal ordered structure with invariable deterministic properties.
The description of chaos is identified with the help of a mathematical object - the tensor and with the help of
the divergence operator, its evolution in space is shown. It is established that the time dependence of the
chaos configuration is determined by the boundary and initial conditions. From the scientific point of view,
the "Thermal life of the Universe" is explained.

KiroueBrbie ciioBa: xaoc, TypOyJIEHTHOCTh, TEH30D.
Keywords: chaos, turbulence, tensor.
Cas13b ¢ aBTOPOM: SWgeorgy@gmail.com

BKJ'IaI[ HWHIXCHCPA b.T. HYI_[KOFO B pa3BUTUEC MUPOBOT'O CaMOJICTOCTPOCHUA U aBUAITMOHHOTI'O
MOTOPOCTPOCHHS
Ctp 32-35 VJIK 532.526

Anexkcanap Baagumuposuy ®@upcos, 1oktopanT 'Y "MHCTUTYT Hccaen0BaHU HAyYHO-TEXHUYECKOTO
noTeH1uai€a u uctopuu Hayku umenu I.M. Jlooposa HAH VYkpauns!", k.u.H.

N3noxxeHo HOBOE MPECTaBIEHHUE O Xa0CE€ KaK YHUBEPCATHHOU yIOPSITOUEHHON CTPYKTYpE C HEU3MEHHBIMHU
JEeTepMUHUPOBAHHBIMU cBOMcTBamMH. Onrcanue Xaoca HACHTUPHUIIUPYETCS C TOMOLIbI0O MAaTEMAaTUUECKOT O
00BEKTa - TEH30pa U C TTOMOIIBIO OllepaTopa JUBEPreHIIHs TOKa3aHa ero BOJIOLHS B IPOCTPAHCTRE.
YcTaHoBIIEHO, YTO BpEMEHHAs 3aBUCHMOCTh KOH(PUTYpALIMU Xa0ca ONPEeNsIeTCs TPaHUYHBIMU U
HavaIbHBIMH yCIIOBUsAMHU. C HaydHOU TOYKH 3peHus oObsicHeHa "TeruioBas xu3Hb Beenennoit'.

B crarbe paccMoTpeHa JaesTeabHOCTh BhIAAIOIIErocs KOHCTpyKTopa u n3ooperarens b.I'. Jlyukoro B
00J1aCTH caMOJIETOCTPOEHUS U aBHAIIMOHHOI'0 MOTOPOCTPOEHHUSI.

The paper considers the activities of the outstanding designer and inventor Boris Loutzkoy in the field of
aircraft construction and aircraft engine-building.

KuroueBrbie cioBa: b.I'. JIyikoii, KOHCTpYKTOp, H300peTaTeb, CaMOJIETOCTPOECHUE, aBUAITMOHHOE
MOTOPOCTPOCHHUE.

Key words: Boris Loutzkoy, constructor, inventor, aircraft construction, aircraft enginebuilding.
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rHIlpOIlI/IHaMI/IKa MEXKPOTOPHBIX NNOAIIUITHUKOB CKOJbKCHHUSA IIPH Pa3HbIX CX€MaXx IIoJa4u MacJja
Crp2-4  VJIK 621.539.822

OKbBbum. A. JIroneku _ punuan [TAO "OAK_YMIIO":
EBrennii IOBenanbeBu4 MapuykoB, 1.T.H., ['eHepalIbHbII KOHCTPYKTOD
FOpmnii bopucoBunu HazapeHnko, K.T.H., BEAyIIMH KOHCTPYKTOP

PaCCManI/IBaGTCH KUAKOCTHOC TPCHUC B MC)KPOTOPHLIX MOAIIMITHUKAX CKOJIBXKCHHUA HAa OCHOBC
TUAPOJUHAMUYECKON
TEOPHUU CMa3KH MPHU PA3HBIX CXeMax MoJauu Macla.

Considered liquid friction in inter-rotor sliding bearings on the basis of the hydrodynamic theory of
lubrication by different
supply schemes.

KiroueBnie cioBa: MG)I(pOTOprIﬁ MNOAMIMNITHUK, THAPOANHAMUYCCKUC CUJIBI, MAaCJISIHBIN KJIMH, CKOJIBXKCHHC.
Keywords: inter-rotor bearings, hydrodynamic forces, oil wedge, sliding.
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CUTHAJIbHBIA MEXAHM3M OB BbEMHON MATPUYHOM CUCTEMATHU3AIIANA
NEPUOJNYHOCTHU XUMHUYECKHUX 3JIEMEHTOB

K 150-1eturo ony6mkoBanust Ilepuonnyeckoii Tadaunbl xumuyeckux jiementoB /.. MenaeneeBa
Crp 06-12 VJIK 621.01

E¢dum Muxaiisiopny MaIuTUKOB,

[Tpesunent MexayHapoaHoii acconuanuu "3uanue"”, [Ipencenarens MexrocyaapcTBeHHOI0 KOMUTETA
CHI o o06pa3zoBanwuio, 1.T.H., mpodeccop, akaIeMUK

bopuc Baagumuposuu I'yces,

[Ipesunent MexyHapoaHoi u Poccuiickoil nH>xeHepHsbIX akagemui, wied Oprkomurera TANG PRIZE,
wieH Kopp. Poccuiickoii akagemMun HayK, 1.T.H., Ipodeccop

Anartosmi AnexkceeBnd CniepaHcKui,

Bulie npe3nsieHT PUA, nupexrop MHCTUTYTa HayKOEMKHUX HH)KEHEpHBIX TexHosoruit PUA, DExpert
ISCED, podeccop, akagemux MUA u PUA

Agnexkcanap UBanosuy baxaHos,

IJIaBHBIN peakTop *KypHaina "/[Burarens", skcriept Paboueit rpynmsl "TexHonornyeckas 6e30macHocTs"”
DxcneptHoro coera npeacenarens Komrernu BIIK, akanemuk MUA

Agekcanap UBanoBu4 OBYNHHHUKOB,

[Ipesunent MHCcTUTYTa BO30OHOBIISIEMOI SHEPT€TUKH, 3aMECTHTENb TUPEeKTOpa MHCTUTYTa HAYKOEMKUX
nHxeHepHsbix TexHonorut PUA, PhD, akanemux MUA

Kupunia Kupninsiosnu Cnepanckuid,

ctyaeHT MI'TY um. H.3. baymana, unen Coro3a Moi10bIX HHXKEHEPOB Poccun

W3 MHOTOUNCIEHHBIX O€3yCIEeNIHBIX MTOMBITOK yCOBEpIIeHCTBOBATH "[lepruoanueckyro TaOIuIly XUMHYECKUX
sieMeHTOB" BhIIaromIerocs: pycckoro yuenoro J.M. MenaeneeBa cnenyer e€ reHManbH OCTh U Upe3BbIUaliHas
CIOXKHOCTB TocTaBieHHOU HobeneBckum JlaypeaTtom mo xumuu, [Ipesuaeatom Oo6mectsa "3nanue" CCCP
akagemrkoM H.H. CeMEHOBBIM 33/1auul 110 YCTPAHEHUIO MATH TJIABHBIX HEJJOCTATKOB, MOPOJUBILINX €€
HECHCTEMHOCTh M aCHMMETPUYHOCTB. [1epBoe 0000ménHO0e TpeacraBienne aBTopamu OObeMHOM
nepuoandeckoit Matpuirbl (OIIM) pu3nKo-XUMHUYECKHUX SJIEMEHTOB SBJISICTCS MIPEIMETOM 0CO00H BaXKHOCTH
Y Hay4YHOH OTBETCTBEHHOCTH U B HEKOTOPOM CMbICIIE TPUOIMIKAET K PEIICHUIO 3a1aui UH(GOpMAITHOHHOM
MOJICpHHU3AIMH, aKTyaJIbHOCTh KOTOPOW HUKTO HE CTABUT 101 COMHEHUE yKE IOJITOPA CTOJICTHSL.

From numerous unsuccessful attempts to improve the "Periodic table of chemical elements” of the
outstanding Russian scientist D. I. Mendeleev follows its genius and extraordinary complexity set by Nobel
Laureate in chemistry, President of the society” Knowledge " USSR academician N. H. Semenov tasks to
eliminate the five main shortcomings that gave rise to its inconsistency and asymmetry. The first generalized
representation by the authors of the Volumetric periodic matrix (OPM) of physico-chemical elements is a
subject of special importance and scientific responsibility and in some sense brings closer to the solution of
the problem of information modernization, the relevance of which no one doubts fora century and a half.

KiroueBnie ciioBa: XUMHYSCKH A OJICMCHT, o0beMHas MaTtpuina, CUTHAIBHBIN MEXaHU3M MNEpUOAUIHOCTHU,
SHCProANHaAMHUYICCKHUEC MOACIIN XUMHUYICCKUX COGHHHGHHﬁ.

Keywords: chemical element; volumetric matrix; periodicity signaling mechanism; energy dynamic models
of chemical compounds.
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HepCHeKTHBBI Pa3sBuUTUA CBer3ByK0BOI7l naccamnpcxoﬁ aBualluu B Poccun
Crtp 14-17  Y]JIK 532.526

MAMW, MockoBck1il aBUAIlIlMOHHBIN HHCTUTYT (HallMOHAIBHBIN U CCIEA0BATEIbCKUN YHUBEPCUTET):
BsiueciaB MuxaiinoBuu Kpaes, 1.7.H., noreHT, mpodeccop kadeapsl "YopasieHue nepconaiom"
Anekceii UBanoBu4 THXOHOB, K.T.H., IOLIEHT, 1upeKTOp MHCTUTYTa MHKEHEPHON SKOHOMUKH 1
r'yMaHUTapHbIX HayK,

Cepreii BsaueciapoBnu HoBuKoOB, K.3.H., 3aMECTUTENb TUPEKTOpa MHCTUTYTA MHKEHEPHOM Y KOHOMHUKHU U
T'yMaHUTAapHbIX HAYK

PaccmaTpuBaroTcss BO3MOKHOCTH CO3/1aHUSI ITACCAKUPCKUX CBEPX3BYKOBBIX CAMOJIETOB BTOPOT'O MOKOJIEHUS.
[IpoBoauTCSA aHAIN3 POCCUICKUX U 3apyOeKHBIX HAyYHO-UCCIEI0BATENBCKUX U ITPOSKTHO-
KOHCTPYKTOPCKHUX paboOT MO CBEPX3BYKOBOM TemaTnke. PaccmarpuBaercst s3koHOMUYecKast 3pPEeKTHBHOCTh
JKCILTyaTalluy CaMOJIETOB I'PAXKAaHCKOr0 Ha3HAYEH U C IIEPCIEKTUBOM IT0JIETa HAa CBEPX3BYKOBOM CKOPOCTH.
[Ipennaraercs paccMOTPETh BO3MOKHOCTh U3T'OTOBJICHUSI OTEYECTBEHHOI'0 OM3HEC-/XKeTa C calloHOM Ha 20
MacCakKUPOB, UCITOJIB3YIOLIETO KOMOMHUPOBAHHYIO ABUTATENIbHYIO YCTAHOBKY.

In article the possibilities of creation of passenger supersonic planes of the second generation are considered.
The analysis Russian and foreign research and construction work on supersonic subject is carried out. The
economic efficiency of operation of planes of civil appointment with the prospect of flight at a supersonic
speed is considered. It is offered to consider the possibility of production of the domestic business Jett with
salon on 20 passengers using the combined propulsion system.

KunroueBble coBa: aBuanusi, aBUallMOHHbIE IEPEBO3KH, CBEPX3BYKOBOM ITACCAKUPCKUI CAMOJIET,
OObeMHEHHAs aBUACTPOUTENbHASI KOPIIOPALIUSL, KOHKYPEHTOCIIOCOOHOCTh, aBUALIMOHHBIE IBUTATEIH.

Keywords: aircraft, air transportation, supersonic passenger plane, United Aircraft Corporation,
competitiveness, aviation engines.
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https://newatlas.com/eads-zehst-con-cept-plane/18967/

Baagumup AnapeeBud 3peJioB, 1.T.H., mpodeccop kadeapbl KOHCTPYKIIUH U TPOSKTHPOBAHUS
JeTaTeNIbHBIX amnmapaToB CaMapcKoro rocyapCTBEHHOr0 a9POKOCMHYECKOTO YHHBEPCUTETa UMEHU
akagemuka C.I1.Koponéra

[Tpu Hen3MEHHOM TEXHOJIOT MU U MPUMEHSIEMbIX MaTepHallax Kax/10€ yIydlleHue JII000ro napaMerpa
JIBUTaTeNs moTpeOyeT Bce OOMBIIMX 3aTpaT, T.e. 3pdeKTUBHOCTD ynyuleHus napamerpos ['T/] mocrosiHHO
CHIXaeTcs. BecbMa akTyanbHO IpUMeEHEHHe 6a30BOro ra3oreHepaTopa MnpH Co3JaHNH TMHEHKN TBUTATENCH .

With the same technology and materials used, each improvement of any engine parameter will require
increased costs, i.e. the effectiveness of improving the parameters of the GTE is constantly reduced. It is
very important to use the basic gas generator when creating a line of engines.

Kunrouessre cnoBa: I'T/I, cemeiictBo asurarenei, H.J[. Ky3Henos, razoreneparop, napameTpsl.
Key words: GTE, the engine family, N.D. Kuznetsov, a gas generator, options.
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Typ6y.]'IeHTHOCTL. HepaBHOBeCHbIC IMPUCTCHHBIC TCUCHUA B IBUTATCIIAX JICTATCIIbHBIX allllapaTOB.
Ctp 32-14 VJIK 532.526

IOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

3anucano B auddepeHnanbHoi (opMe HEpaBHOBECHOE YPABHEHHE IBUKEHUS B IIpeJielie, Iepexoisllee B
ypaBHenue HaBbe-Crokca. [y mpucTeHHOM BA3KOI 00J1aCTH 3aM1MCcaHo ypaBHEHUE IBH)KEHUS B
HEPaBHOBECHOM IIOCTaHOBKE, IIO3BOJISIONIEE PEIIATh 33aJa4l TEIJIO0OMEHa U BA3KOIO TPEHUs Ha
IIOBEPXHOCTSX CTEHOK KaMep U COIEN PAKETHBIX JIBUTAaTENCH.

It is written in the differential form of a nonequilibrium equation of motion in the limit passing into the
Navier-Stokes equation. For the near-wall viscous region the equation of motion in nonequilibrium

formulation that allows to solve problems of heat transfer and viscous friction on the surfaces of the walls of
the chambers and nozzles of rocket engines.

KiroueBbie cioBa: TypOyJICHTHOCTh, HEPABHOBECHOCTh, YHTPOIIHUSL.

Keywords: turbulence, non-equilibrium, entropy.
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PesteiiHO-uMITy/IbCHAsI CHCTEMA Pery/JIMPOBAHMS YACTOTHI BPalleHUsl TYPOMHBI BCIIOMOTraTe/IbHOI
Heprernyeckoii ycranopku. K 30-1ernro nonéra opouraabHoro kopadas "bypan"
Crp4-6 V]IK 532.526.621.

Anaroiuii UBanoBu4 I'yimnenko, k.1.H., OI'YII "HMUAM um. I1.1. bapanosa"

PaccmarpuBaercs )KuKOCTHOE TPEHHUE B MEKPOTOPHBIX MOALIMITHUKAX CKOJIBKEHHUS HA OCHOBE
TUIPOAMHAMUYECKON TEOPHHU CMa3KH IIPH Pa3HbIX cXeMax Ioja4yu mMacia. M3mokeHbl pe3ynbTaThl

U CCIIEIOBAHU S XaPAKTEPUCTUK PENCHHO-UMITYJIbCHON CUCTEMBI PEryIMPOBaHUS YaCTOThI BPAILICHUS
TypOUHBI BCIIOMOT'aTeIbHON SHEPreTHUECKO yCTaHOBKHU opOuTanbHoro kopabins "bypan". Cucrema
JTAHHOT'O TUTIA ITO3BOJISIET YMEHBIIUTH MacCy TOIIMBA B 0ake 1y1si (PYyHKIIM OHUPOBAHUS YCTAHOBKH.

The results of the study of the characteristics of the relay+impulse control system of the turbine speed
control of the auxiliary power unit of the Buran Orbiter are presented. The system of this type allows to
reduce the mass of fuel in the tank for the operation of the unit.

Kurouessie cinoBa: bBypan, DHeprusi, cucrema aBTOMaTHYECKOT 0 PETYJINPOBAHUS,
Keywords: Buran, Energy, automatic control system
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KoMneHncanmoHHbie 0aKH 1151 KOCMHYECKHX $I/IEPHBIX YJHEPIrOYCTAHOBOK C ’KU/IKOMeTANIMYeCKUMH
TeIJIOHOCHTe/ISIMHU
Crp 08-09 YIK 532.526

Anaronnii CeménoBuu Jlemunos, 1.7.H., mpodeccop kadeapbl KOHCTPYKIIUHN U TPOSKTUPOBAHUS
IBHUTaTENe, MOCKOBCKUI aBUAITMOHHBIA MHCTUTYT MA U (HarimoHamsHbBIN HCCIeI0BATeIbCKUN
YHUBEPCUTET)

HH@pHBIC OHCPreTUYCCKUC YCTAHOBKHU, UCITOJIB3YIONIUE }KI/I)IKOMCTaJ'IJ'[I/I‘ICCKI/II\/’I TCIIJIOHOCUTEIIb, HEITPEMCHHO
JIOJDKHBI OBITH 000PYI0BaHbI YCTPOHCTBAMH, KOMIIEHCUPYIOIIMMHU U3MEHEHUE 00bEMa TEIIIOHOCUTEISI TPH
WU3MEHEHHUHU ero TemMueparypsl. /{11 3HEproycTaHoBOK, IPUMEHAEMBIX B KOCMUYECKUX CUCTEMAX, KpOME
TpeOOBaHUM K DKCILTyaTaI[MOHHBIM KaueCTBaM M O€301MaCHOCTH, JO0ABIISIOTCS TakK)Ke TPeOOBaHUS
MHUHUMAJIBHOTO BeCa M KOMITAKTHOCTH.

Nuclear power plants using a liquid metal coolant must necessarily be equipped with devices that
compensate for changes in the volume of the coolant when its temperature changes. For power plants used in
space systems, to traditional performance and safety, minimal weight and compactness are also added.

KiroueBnie cioBa: }[3Y, )KI/I,HKOMCTB.J'IJ'II/I‘-ICCKI/II\/'I TCIIJIOHOCUTCIIb, KOCMHUYCCKUC allllapaThl.
Keywords: Nuclear power plant, liquid metal heat carrier, spacecraft.
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TypOynenTHocTh. HepaBHOBecHbIe MPUCTEHHbIE TEYEHHUS B IBUTATENSAX JIeTaTebHbIX ANMAPATOB.
Crp 10-13 VJIK 532.526.4
KOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

[TonyyeHo rmaBHOE ypaBHEHUE KOJIEOATEIHHOT0 3B€HA, CIIPABEAIIUBOE IS YCIOBUH JIF000# KoJIe0aTenTbHOM
CUCTEMBI, paboTarollel Ha BA3KOM CokuMaeMoM paboueM tene (kamepa XKPJI, monoctu THA, TpyOb1 Panka-
Xwunma u fp.). [TomydeHbl KpUTEpUH MOSBICHHUS HEYCTOMYHUBOCTH, C TOMOIIBIO KOTOPBIX MOYXKHO
IIPOTHO3UPOBATh €€ HACTYIUIEHUE, U pa3paboTaHa METOAMKA IPOrHO3a HEYCTOMYMBOCTH B TEIJIOBBIX
TypOOManHax.

Obtained a General equation for the vibrational level, is true forany oscillatory system working for viscous
compressible working medium (the camera LRE, cavity spot, pipe Woundhilsa, etc.). The criteria of
instability occurrence, with the help of which it is possible to predict its occurrence, are obtained, and the
method of instability prediction in thermal turbomachines is developed.

KitoueBble ciioBa: TypOyI€HTHOCTb, HEYCTOHYMBOCTh, TypOOMAILIMHA.

Keywords: turbulence, instability, turbomachinery.
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Hcropus nurareseii Tuna ST/, [maBbl u3 kHurn“OcHoBHoi 6oeBoii Tank T-64. 50 jer BcTpow”
Crp 32-37 YJIK 621.01

Amnnpeii Auapeesuu TapaceHko, riccrejoBaTenb HCTOPUH TAaHKOCTPOEHU s, aBTOp btvt.narod.ru, r. Onmecca
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Bacuimii BanentunoBua Yoourtok, nuxxenep3mexannk, Gaijin Entertainment, aBtop armor.kiev.ua, r.
Kues

Hacrosimas pabora npeacraBisieT co00il mpuBeIcHHbIE B COKPAILICHUH TJ1aBbl U3 KHUTY "OCHOBHOH TaHK T -
64. 50 niet B ctpoto / Hobutok B. B., Caecako M. B., Tapacenko A. A., Yepnbrmes B. JI. - M.: fly3a-karaior,
2016 - 160 c. - (Boiina u mbl. TaHkoBast KOJUTEKITH)"

This work is a reduced Chapter of the book “the Main tank T-64. 50 years in service / Chobitok V. V.,
Saenko, M. V., Tarasenko A. A., Chernyshev V. L. - Moscow: Yauza-directory 2016 - 160 p. - (War and we.
Tank collection)”

KunroueBrbie cnoBa: Tank T-64, TankoBble qu3enu, asurarenu cepuu ST u 6 TII, koncTpykTop YapoMckuid,
I AM, TaHKOBBIN 3aBOJ UMCHHU MaJbIleBa.
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plant named Malyshev
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Hmnopro3ameinenue B Poccun, kak cucreMoodpa3yomuii (pakTop pa3BUTHSI aBUANMOHHOM
NMPOMBbIIIJICHHOCTH
Ctp 6-8  V]JIK 338.45.

MOCKOBCKHU aBHAITMOHHBIN HHCTUTYT (HAIIMOHAIBHBIN HCCIIEA0BATEIbCKUN YHUBEPCUTET), MOCKBa
Anexceit UBanoBu4 THXOHOB, K.T.H., JOLUEHT, IUPEeKTOp NHCTUTYTa MHKEHEPHON S5 KOHOMUKH U
r'yMaHUTAPHBIX HAYK,

Amnapeii Anexcanaposuy Ca3oHOB, K.3.H., 101eHT Kadeapsl "MeHeHKMEHT U MAPKETHHT
BBICOKOTEXHOJIOTUYHBIX OTPACIIEH MPOMBIIUIEHHOCTH"

Cepreii Baueciiaposuu HoBukoB, K.3.H., IOLIEHT, 3aM. AupekTopa MTHCTUTYTa HH)KEHEPHON S KOHOMUKH U
T'YMaHUTAPHBIX HAYK

CraThs MOCBSIIIEHA AaHAIU3Y MTPOIIECCOB UMITOPTO3aMEIIICHHS B aBUAIIMOHHOM MPOMBITITIEHHOCTH Poccuu.
BriieneHbl OCHOBHBIC HAITPaBJICHUS U MEXaHU3MBI TTOIJIEP’KKU aBUAIIMOHHON OTPaciid B OpraHu3aIuu
UMITOPTO3aMENIEHHUSI C YYETOM MCIOJIb30BAHMS MHOTOCTYTIEHUATOr0 MHAHCHpOBaHUs. PaccMoTpeH oluH u3
OCHOBHBIX aCII€KTOB IMPOrPaMMbl UMITOPTO3aMEIIIEH U, CBS3aHHBIN C CO3IaHUEM JIM3UHTOBBIX KOMITAHHUH IS
aKTHUBHOM Mpoaaxku naccaxupckoro camosnera SSJ-100. [IpoBenen anann3 BO3MOKHOCTH BbIXOJ1a
OTEUECTBEHHBIX aBHAIMOHHBIX MPEANPUITUI Ha BHEIIHUI PHIHOK C LIEJIbIO BBISIBJICHUS X MPSIMBIX
KOHKYPEHTOB, Ha mpuMepe maccaxkupckoro camonera SSJ-100. IIpoanann3npoBas rocy1apcTBEHHYIO
porpamMMy pa3BUTHUA B 00JIACTH UMITOPTO3aMEIICHHUsI, aBTOPHI CTAThU OMPEICIIUIIN OJHO U3 €€ KITFOUEBBIX
HaIpaBJICHUHN, COCTOSIINE B OPTaHU3AI[UH CHCTEMBbI JIM3UHTA U JPOPMHUP OBAHUSI OCTATOYHOM CTOUMOCTH
camosieToB. OmpeneneHbl MepCIeKTUBBI Pa3BUTHS aBHAIIMOHHON MTPOMBIIIIICHHOCTH POCCHU B COBpEMEHHBIX
YCIIOBUSIX C YY€TOM MepP rOCyIapCTBEHHOM MOANEPKKHU, pealli3y eMble B KIIFOUEBBIX TTO3UIUSIX U 00IACTSIX
uMIopro3amenienus. OxapakTepru30BaHbI TNIaBHbIE MOJIOKEHUSI 1 MEPOTIPUSTHS, HallpaBJICHHbIEC Ha
pa3BUTHE KOMITJIEKCHBIX MTPOIIECCOB CyOCH IMPOBAHMS B PaMKax pa3pad0TaHHOU MPaBUTEIHCTBOM
Poccuiickoit denepannu nporpammsl "Pa3BuTre mpoOMBIIUIEHHOCTH U TTOBBIIICHUE €€
KOHKypeHTocrocooHocTr Ha mepuon 0 2020 r.". Beigenenst HanpasieHus padotsl KPOT B pamkax

peau3ainy nporpaMmMbl KMIIOPTO3aMEIIEHU S, Kacarolluecs aBUOHUKH JJIs TaCCaXXUPCKUX caMmoiieToB SSJ-
100 u MC-21.

The article is devoted to the analysis of import substitution processes in the Russian aviation industry. The
main directions and mechanisms of support of the aviation industry in the organization of import
substitution, taking into account the use of multi-stage financing are identified. One of the main aspects of
the import substitution program associated with the creation of leasing companies for the active sale of
passenger aircraft SSJ-100 is considered. The analysis of the possibility of domestic aviation enterprises
entering the foreign market in order to identify their direct competitors, on the example of the passenger
aircraft SSJ-100. After analyzing the state program of development in the field of import substitution, the
authors of the article identified one of its key areas consisting in the organization of the leasing system and
the formation of the residual value of aircraft. The prospects of development of the Russian aviation industry
in modern conditions, taking into account the measures of state support implemented in key positions and
areas of import substitution. The main provisions and measures aimed at the development of complex
processes of subsidies in the framework of the program "development of industry and increase of its
competitiveness for the period up to 2020" developed by the government of the Russian Federation are
described. The directions of KRET work within the framework of the import substitution program
concerning avionics for SSJ-100 and MS-21 passenger aircraft are highlighted.



KittoueBble cioBa: MIopTo3aMelieHre, KOMIJIEKTYIOIIME, TU3MHT, accaxupckuit camoner SSJ-100,
KOHKYPEHTOCIIOCOOHOCTh, aBUOHUKA

Keywords: import substitution, components, leasing, passenger aircraft SSJ-100, competitiveness, avionics
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Metoa ¢oTOoynpyrocTu u ero npuMeHenue BJadoparopusax MAU
Crp 10-11 VJIK 532.526.4

Anatoauii Ceménouy JleMuoB, 1.7.H., mpodeccop kadeapsl KOHCTPYKIUNA U TPOSKTHPOBAHUS
JIBHUTaTENe, MOCKOBCKUI aBUAITMOHHBI MHCTUTYT MAMU (HarimoHampHbIN HCCIeI0BATeIbCKUT
YHUBEPCUTET)

Mertoz noxyyeHus IIOCKUX KapTUH HAPsDKEHUM BHYTPH Tell CII0XKHOM (JOpMBI - B TOM 4HuCIe, Ha
HavyaJIbHBIX dTalax MPOCKTUPOBAHUS, 10 U3TOTOBJIICHHUS AETAIU U3 METAJIJIA - YCIEIIHO IPAKTUKYETCS IIPU
IIPOCBEYMBAHUHU HA CIIEIIUAIIBHBIX YCTAHOBKAX ITOJISIPU30BAHHBIM CBETOM MOJIEJIEH AeTalle, CACIAHHbIX U3
ONTHUYECKH ITPO3PAYHBIX MATEPUAJIOB.

A method of obtaining flat patterns of stress inside bodies of complex shape - including, at the initial design
stages, to fabrication details from metal is successfully practiced when scanning for special installations
polarized light of models of components, made from optically transparent materials.

KiroueBrie cioBa: Harpys3Kku, HAIIPpS’KCHU S, l'IOJ'I}IpI/ISOBaHHHﬁ CBCT, (I)OTopryFOCTB.
Keywords: loads, strength, polarized light, photoelasticity.
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TypO6ysienTHOCTD. TypOyJIeHTHOCTH M MaTEMATHYECKOE I0KA3aTe/IbCTBO €€ HEBO3MOKHOCTH B
CBEPX3BYKOBOM IOTOKE.
Crtp 12-15 V]IK 532.526.4

KOpnii Muxaitiosnu Koverkos, 1.1.H., MAU

[TonyuyeHsl HOBbIE ypaBHEHUSI ISl O CAaHUsI TypOYJIEHTHOTO ITpollecca B IBUTATENAX JETaTEIbHBIX
annapatoB (OKP/I, PATT u ap.). OTMedeHbl 00J1aCTH MOSBIEHUS TypOYJIEHTHOCTH B JI03BYKOBOM U
CBEPX3BYKOBOM ITOTOKax. /loka3zaHa TeopeMa 0 HEBO3MOKHOCTH CYIIECTBOBAHMS TYpOYJICHTHOCTH B
CBEPX3BYKOBBIX MOTOKax. [[okazaHo, YTO B CBEPX3BYKOBOM COILJIE MOTYT OOPa30BbIBaThCA 103BYKOBBIE
30HBI, TJ1e TYpOYJIEHTHOCTh BO3MOKHA (IPUCTEHOUYHBIE OTPHIBHbIE TEUEHHUS], yIapHbIE BOJIHBI U JIP.).

New equations for the description of turbulent process in aircraft engines (LRE, rdtt, etc.) are obtained. The
area of occurrence of turbulence in subsonic and supersonic flows. A theorem about the impossibility of the
existence of turbulence in supersonic flows. It is shown that subsonic zones can be formed in the supersonic
nozzle, where turbulence is possible (wall separation flows, shock waves, etc.).

KuroueBsle cioBa: TypOyJI€HTHOCTb, CBEPX3BYK, T'PAAUEHT, BUXDb.
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Oco0eHHOCTH COBPEeMEHHBIX KPbLJIATBHIX PAKeT BO3AYIIHOT0 0a3MPOBaHusi, pa3padOoTAHHBIX B
€BPOIEiCKUX CTPaHax

Ctp 22-24 V]IK 623.463.5

Amnapeii UBanosuu Kacbsiu, k.1.H., joueHt, MOITY "Cuneprus"

Agexkcanap Hukonaesuu MeaBenb, K.T.H., C.H.C., MockoBckuii yHuepcutetr MB/J]
Hrops Anexcanaposuyd Hecrepos, k.T.H., gouieHT, MOIIY "Cuneprus"

[IpencraBieH ananu3 mpouecca Co31aHus U IPUHATUSA Ha BOOPYKEHHE COBPEMEHHBIX KPBIIAThIX PAKET
BO3AYIIHOTO 0a3upOBaHUs €BPOIIEHCKOM pa3paboTku. PaccMOTpeHbl MX OCHAIEHUE, AT OPUTMBI
(YHKIMOHUPOBAHUS U TIPOLIECC pa3pabOTKU MOJETHBIX 33JaHU.

The article deals with analysis of the process of creating and adopting modern European airborne cruise
missiles. Their equipment, algorithms of functioning and process of development of flight planes are
considered.

Kimrouesnie cnosa: KpbLIaTas pakeTa, 0oeBast 4acCTb, ITIOJICTHOC 3aJaHHUC.

Keywords: cruise missile, explosive charge, flight plane.
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Bﬂenpeﬂne B MIPOMBIINJICHHOCTDb BBICOKOTCXHOJOTHYHBIX 1 HAYKOEMKHUX PAKETHBIX pa3pa60T0K

Crp 8-11  V]JIK 338.45.

Banepuii UrnatbeBuu I'ypos, 1.1.1., [HI[ PO [[UAM
KOpnii Bacunsbesuu lembsinenko, 1.7.H, AO KbXA

IOpnii UBanoBuy Kanaaun, HI1O DHepromam

EBrenunii Huxoaaesnu Pomacenko, x.1.H. HITO Duepromant

[IpencraBnensl gocTrxkenus Poccun B pa3paboTke KIIFOUEBOI0 arperara MOIIHBIX KUJKOCTHBIX PAKETHBIX
nsurareneii: rypoonacocHoro arperata (THA). IToka3anbl nepcrieKTUBBI

JanpHeero copepeHcTsoBanus THA ¢ moBbllieHHEM €r0 KOHBEPCUOHHBIX BO3MOKHOCTEHN, B YaCTHOCTH,
110 nepeKaqu pa3anH1>1x KpI/IOI‘eHHBIX )KHHKOCTCﬁ, BKJIFOYas C)KH)I(CHHBIﬁ

MPUPOJIHBIN a3 ¥ BOAOPOA,.

Russia's achievements in the development of a key unit of powerful liquid: propellant rocket engines+the
turbo+pump unit (TPA) are presented. The prospects for further improvement of TPA

with increasing its conversion capabilities, in particular, for pumping various cryogenic liquids, including
liquefied natural gas and hydrogen, are shown

KiroueBsie ciioBa: MOIIHBIC JKUAKOCTHBIC PAKCTHBIC IBUT'aTCIIN, X(PI[, BBICOKHUEC TCXHOJIOTUHU, HAYKOCMKHC
TCXHOJIOTUH, IICPCHCKTUBBI COBCPIHICHCTBOBAHU A, KOHBECPCUOHHBIC BO3BMOKHOCTH.

Keywords: powerful liquid rocket engines, liquid propellant rocket engines, rocket jet engines, high
technologies, knowledge+based technologies, prospects for improvement, conversion capabilities.
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PaCCManI/IBaIOTCH CBOICTBA IIPOCTBIX YHUCEIL, TEOpEMA EBKJ’II/II[a.
Euclidean theorem and properties of prime numbers are considered.

KiroueBrle ciioBa: IIPOCTBIC YK CJIa, TEOpEMA EBKJ‘II/II[a.
Keywords: prime numbers, Euclidean theorem.
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Binsinne pagnycoB cONpsizKeHNsl CTEHOK KOPOOYATHIX KAHAJIOB IT'HIEP3BYKOBOI0 NPAMOTOYHOI0
BO3/1YLIHO-PEAKTHBHOIO JIBHUraTe/si HA MX HANPSI2KEHHOE COCTOSIHME
Crp 16-17 Y]IK 621.452.225

SpociaaB HukosaeBuu XoMoBckuii, acnupant denepaibHOr0 rocyJapCTBEHHOT0 OI0PKETHOTO
00pa30BaTeIbHOr0 YUPEKACHHS BhICIIEro 00pazoBaHus "MOCKOBCKHI aBUALIMOHHBIN UHCTUTYT
(HaumonaneHbIi nccnenoBatenbekuii yausepeutet)" (MAN)

B npsMOTOYHBIX THIIEP3BYKOBBIX BO3IYIIHO-PEAKTUBHBIX IBUTATEIISAX TONEPEYHOE CEUCHHE KaHAJIa MOXKET
U3MEHSATHCS OT KOpoOuaToil opmbl 10 HUAMHAPHUUYECKO. O1ieHKa HapspKEHHO -1e(hOPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIMH IPOBOAMIIACH IBYMsI CIIOCO0AMH: € ITOMOIIBI0 (hOpMyIT [JIs pacuéTa He pa3pe3HbIX
IJTACTUH U METOJIOM KOHEYHBIX 3JIEMEHTOB. Bo BTOpOM ciyyae yu€T paguycoB CONPSDKEHUS CTEHOK
I103BOJIMJI BBISIBUTB CYILIECTBEHHYIO IOTPELIHOCTh 10 CPAaBHEHMUIO C IIEPBBIM.

In direct-flow hypersonic engines, the cross-section of the gas-air channel can vary from a rectangular to a
cylindrical shape. Formulas for calculating continuous plates were used to calculate the stress+strain state of
the construction. Calculations of the channel walls by finite element method and analytical method are
carried out. On the basis of the obtained results the error of calculations was revealed.



Key words: combustion chamber, stresses.

KunroueBble c10Ba: TpakT KaHaIa, PaRyChl CONPSIKEHUS CTEHOK, IPSMOTOYHBIN IBUTATENb, HAIPSHKEHHOE
COCTOSIHHE, METOJ KOHEYHBIX JIEMEHTOB.
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Arperatbl 0YHCTKH KMIKOMETAIHYECKHX TeIUIOHOCHTE el KOCMHYECKHX sIIePHBIX
IHEPIrOyCTAHOBOK
Ctp 18-19 VJIK 532.526

Anatosmii CeménoBuu demuaos, 1.T.H., mpodeccop kadeapbl KOHCTPYKITUN U TPOSKTUPOBAHUS
nBUrareneii, MoOCKOBCKHI aBUalMOHHBIA HHCTUTYT MA W (HalimoHaIbHBIN HCCIIEA0BATEIBCKUN
YHUBEPCUTET)

PaccmarpuBaroTcst KOHCTPYKTUBHBIE CXEMBI arperaToB, IPUMEHSIEMBIX JUIsl OUUCTKHU OT IPUMEcen

KU KoMeTautndeckux terionocuteneit OKMT) kocMuueckux siiepHbIX SHEProyCcTaHOBOK (S1DV).
OTMeuaeTcsi, YTO XOJOAHBIC TOBYIIKH TPUMEHSIOTCS TOJIBKO B 36MHBIX YCIOBHSX, & TOPSIYME MOTYT OBIThH
BKJIFOYCHBI B 00PTOBOM KOHTYD. [IpUBOASATCS MpUMEPHI CXeM U pealIbHBIX KOHCTPYKIUiA, CPAaBHEHHE
XOJIOJTHBIX M TOPSIYUX JIOBYILIEK 110 TIIyOMHE OUYMCTKH, a TAK)KE KOHLENTYaJIbHbBIN MOAXO0/1 K MPUMEHEHHIO
nocnequx B A0V Gombiioro pecypcea (OT roja 10 HECKOJIbKUX JIET)

Discusses the structural layout of the units applied for decontamination of liquid -metal coolants (LMC)
space nuclear power units (npus). It is noted that cold traps are used only in terrestrial conditions, and hot
traps can be included in the onboard circuit. Examples of schemes and real structures are given, comparison



of cold and hot traps by depth of cleaning, as well as a conceptual approach to the use of the last in the large
resource nuclear power plant (from a year to several years)

KroueBnie ciioBa: AACPHBIC OHCPTCTUYCCKNUEC YCTAHOBKH, METaJNIMYEeCKU I TCIIJTIOHOCHUTCIIb, I[I/I(.bYSI/IOHHaH
JIOBYyIIKaA.

Keywords: nuclear power plants, metal coolant, diffusion trap.
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TypOynenTHocTh TeOpeMa bepHyJiu 11 peaJbHbIX ra3oB

Ctp 20-22 Y]JIK 532.526.4

KOpuii Muxaiisiopuu Kouerkos, 1.17.H., MockoBckuil aBuaninoHHbIN HHCTUTYT MAU (HannoHa bHBIM
HCCIeA0BaTEIbCKU YHUBEPCUTET)

Jlokazana Teopema bepHyium 1 peanbHbIX ra3oB. [lokazana ee cipaBeIIMBOCTb BAOJb JMHUN TOKA 171
cllydasi BSI3KOTr'0, CKMMaeMOro U HepaBHOBECHOT 0 Ta3a. Ha mpumepax mokaszaHa 1eaecoo0pa3HoCTh
MPUMEHEHU I 3TOUM TeopeMbl 1Jisl MpeoOpa3oBaHui MPHU 10Ka3aTENbCTBAX U OOBSICHEHUIX (PU3NUECKUX
IIPOLIECCOB.

Bernoulli's theorem for real gases is proved. Its validity along the flow lines for the case of viscous,
compressible and nonequilibrium gas is shown. The expediency of application of this theorem for
transformations at proofs and explanations of physical processes is shown on examples.

KitoueBsie cioBa: TypOyJIeHTHOCTb, TeOpeMa bepHyiuin, peaibHbIe rasbl.
Keywords: turbulence, Bernoulli's theorem, real gases.
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Bausinue nepopmManuu CTEHKH KaHAJIA KaMepbl CTOPAHMS HA CTPYKTYPY TeYeHHUs MOTOKA
Crtp 24-25 Y]JIK 621.452.225

Cepreii Uropesuu KukreB, aciupanT kadenpsr 203, Poccus, MockBa, @enepalibHOE TOCYIapCTBEHHOE
OroKeTHOE 00pa30BaTeNIbHOE YUPEKACHHUE BBICIIETO 00pa3oBanus "MOCKOBCKUY aBUAIIMOHHBINA HHCTUTYT
(HauunonaneHsiil uccnenonatensckuil yuusepcuret)" (MAN)

B pabote npencraBieHsl pe3yabTaThl MPOBEASHHBIX IKCIIEPUMEHTAIBHBIX HCCIEIOBAHUM 110 U3YYEHHUIO
BIIMSHUS 1e()OPMUPOBAHHOI TOBEPXHOCTH KaHaJla Ha CTPYKTYPY TE€UEHHUs BBICOKOCKOPOCTHOT' O Fa30BOr0
noToka npu ropenuu. [IpoBenena Bepudukaiiys paHee BHIITOIHEHHBIX TEOPETUYECKUX M CCIIe JOBAaHUH 110
OLICHKE BO3/ICHCTBUS AehopMalil CTEHKH KaHaJIa Ha CTPYKTYPY TEUEHHUS.

The paper presents the results of experimental studies on the effect of a deformed channel surface on the
structure of theflow of a high+velocity gas stream during combustion. Verification of numerical and
theoretical studies to evaluate the effect of deformation of the channel wall on the flow structure was carried
out.

KnroueBrbie ciioBa: CBEpX3BYKOBOM MMOTOK, MOJIEIbHASL KaMepa CrOpaHusl, paclpeeiICHUE JaBICHUMN.

Key words: supersonic flow, model combustion chamber, pressure distribution, flow structure.
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OnTuMu3anms CUCTeMbl KOHBEKTHBHO-IIJIEHOYHOTO OXJIAXK/AeHUs PA00YNX JIONATOK TYPOMHBI
BBICOKOTO IaBJICHHUSI COBPEeMEHHBIX M nepcneKTUBHbIX I'T /[

Ctp 2-5  V]IK [621.438.004.14:629.7](075.8)

denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHPHOE YUPEIKICHUE BHICIIETO0 00pa30BaHUsI
"MockoBckuii aBUanMoHHbINH HHCTUTYT (HarmoHanbHblii nccnenoBarensckuii yauusepceuter)" (MAI)
Jle Tuen 3bloHr, acimpant kadenpst 203,

Banepuii I'puropsesuy HecrepeHnko, K.T.H., JOIIEHT

[IpencraBrieHbl pe3yabTaThl PACUETHBIX UCCICIOBAHUN PA3TUYHBIX KOHCTPYKTUBHBIX CXEM U KOH(UTY parmit
OXJIQXK/TaeMbIX OaHIKHBIX TOJIOK pa00YMX JIOMATOK TYpOHUHBI BEICOKOTO IaBJICHUSI COBPEMEHHBIX U
MEPCIEKTUBHBIX aBUalMOHHBIX [ T/,



The results of design studies of various design schemes and configurations of the cooled shroud
highlpressure turbine blades for modern and perspective aviation gas turbine engines are presented.

KitoueBble cnoBa: 6aHnaxHas moska, TypOruHa, paboydas onaTka, TeMiepaTypa, HalpsHKeHHs,
3¢ HEKTUBHOCTD CUCTEMBI OXJIAXKICHUS.

Key words: shroud, turbine, turbine blade, temperature, stress, efficiency cooling system.
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O BO3MOKHOM IYTH COBEPLICHCTBOBAHUS HIYMOIJIYII€HUsI ABUALMOHHBIX ABHIaTeJei
Crp 6-7 YJIK 629.7.017
Mapk EBrenbesu4 /Iuckun, K.T.H.

[IpoBeneH OLleHOYHBIN aHaM3 BIUSHUS THAPABINYECKOTO COMMPOTUBIICHHU S BO3AyIIHbIX KaHainoB TP I /I,
OCHAIICHHBIX 3BYKOIOTJIOMAOMNUMH KOHCTpYKIuaMu, Ha KT/ neurarens. [Ipeaynoxeno ucrnoiHenue
FJ'IYHH/ITCJ'ISI HIYMa ABUTI'aTCJIA, I103BOJIAIOIICE UCKIIIOYATh FJ'IYHH/ITGJH) n3 TpaKTa OBUTATECIIS C
COOTBETCTBYIOIIMM YMEHBIIEHUEM THAPABIMYECKOTO COpOTHBIIeHHS U cooTBeTcTBeHHO KIT /[ Ha pexxnmax
IOJIETa ¢ HEHOPMHUPOBAHHLIM YPOBHEM IIIyMa.

The evaluation analysis of the influence of the hydraulic resistance of the air channels of turbofan engines
equipped with soundlabsorbing structures on the engine efficiency is carried out. A performance of the
engine noise silencer is proposed, which allows to exclude the silencer from the engine path with a
corresponding decrease in hydraulic resistance and, accordingly, efficiency in flight modes with an
unnormalized noise level.

Keywords: aircraft engine noise, silencer, soundZlabsorbing structures, noise leveling, engine efficiency.

KirogeBsle ciioBa: IryM aBHAllMOHHOT'O ABUTATENs, IIyIIUTEINb IIyMa, 3BYKOIOTJIOIAIONNE KOHCTPYKIIUH,
HOpMHUpoBaHue ypoBHs iryma, KIT/I apurarens.
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Yuciaennoe MOACJIUPOBAHUEC TCUCHNA I'a3a B 3’ KEKTOPHOM yCTpOﬁCTBe IPpH MOMOIIIH

ANSYS CFX

Ctp 8-9 V]IK 532.526.4

MockoBckuit ABuanmonnsiii UactutyT (HanuoHanbHbIM McCIe10BaTeNbCKUN YHUBEPCUTET)
Huxoaaii Hukonaesuu Koposes, aciimpant kadeapsr 207,

Baagumup Cepreesuy LIl ennnkoB, cotpyanuk kadeapst 207,

Beponnka INaBioBHa MonaxoBa, 3aBeaytomias kadeapoit 207

[TpuBeneHbI pe3ynbTaThl YUCICHHOTO MOICTUPOBAHUS OJHO(PA3ZHOTO T€UEHUSI BO BHYTPEHHEM TPAKTE
CTpYHHO-aOpa3uBHOTO arnmapara ¢ ucroiyibzoBanuem moyist CFX mporpamMmmHoro nakera Ansys.
MopenupoBaHue MPOBOAUIIOCH ISl CEMH Pa3IMYHBIX KOMOMHAIIUM IMaMETPOB CMECUTEIBLHOTO U aKTHUBHOTO
COTIEN M YEThIPEX PeKUMOB paboThl. OTpeeieHbl TapaMeTphl MOTOKA Ha BBIXOJIE U3 YCTPOICTBA,
MOCTPOEHBI rpadpuKH 3aBUCUMOCTEH KOdPPUIIMEHTA HKEKITHH U KOAPPUIIMEHTA yBEIUUCHUS HMITYJIbCa OT
COOTHOILIEHU A TIJI0LIa /Iell aKTUBHOI'O U CMECUTETIBHOTO COMEN M TIOJIHOTO JIaBJICHUS Ha BXOJI€ B YCTPOICTBO.
[IpoBenen ananu3 HanboJIEE ONTUMATBHOTO COUETAHUS TEOMETPUUECKUX MTAPAMETPOB COTIEIL.

The article presents the results of numerical simulation of singlelphase flow in the inner path of the abrasive
jet apparatus using the module Ansys CFX software package. Simulation was performed for seven different
combinations of diameters and mixing nozzles and active modes to four. Defined flow conditions at the
outlet of the device, plotted the ejection rate and the pulse rate of increase of ratio of the active area and the
mixing nozzle and the total pressure at the inlet to the device. The analysis of the optimal combination of
geometric parameters of the nozzles.

KiroueBble c10Ba: YMCIEHHOE MOIETIMPOBAHHNE, MATEMAaTHIECKOE MOJEIINPOBAHNE, CTPYHHO | aOpa3suBHbBIN
annapat, AnsysCFX, razoBbi€ 3KEKTOPHI.

Keywords: numerical simulation, shot peening machine, Ansys CFX, gas ejectors.

1. ImaneB B.A., lllynenos A.Il., MemepsikoB A.B. Ctpyiinas rugpoa0pazuBHas o0padotka aeraneit I'T/L:
- M.: Mammuoctpoenue, 1995. - 144 ¢. ISBN 5-217-01779-1

2. Koznos, JI.1O. bractunr. I'na no BeicokodpdextuBHoOi abpasuBo-crpyiiHoi ounctke / J[.}O. Ko3nos. -
Exarepun0ypr, 2007. - 220 c.

3. bpeikun b.B., EBtokumoB 1.E.UncnenHoe MOIEIMPOBaHKE HKCIIEPUMEHTA 10 HCCIEAOBAHUIO TCUEHN S B
nabupuHTHOM yrmoTHeHuH // Tpyast MAU. - 2012. - Ne61

4. A6pamosnu I'.H. Ilpuknagnas razoBast aunamuka. - M. : Hayka, 1969. - 824 c.



5. SodjaJ. Turbulence models in CFD //University of Ljubljana. Faculty for mathematics and physics.
Department of physics_2007.
6. Jlapuna E.B., [lunenko A.B., DxciepuMeHTaIbHbIE JAHHBIE O ITOTOKE B Ta30BOM 33KEKTOPE IS
Bepudukaruu mojaeneit typoymnentHoct// Tpyast MAU. 2017. Ne 97.
7. I'mpacnios B.1O., YucnenHoe MoienupoBaHue OJHOMEPHOT O CTALlMOHAPHOT'O PaBHOBECHOI'O TEUEHUS B
netonarmonaom asurarene// Tpyast MAU. 2015. No 83.
8. Jlenemmuckuit 1.A., AutTonoBckuit .B., I'yzenko A.A., 3yes KO.B., Biusinue rpaHM4HbIX yCIOBUM
CHCTEMBI "CcOIIO-CTpys" Ha pacrpocTpaHeHue AByX(pa3HbIX ra30KanelbHbIX CTpyii// BecTHuK MOCKOBCKOTO
aBUALMOHHOTO MHCTUTYTA. 2015. No 4.
Css3b ¢ aBTOpamu: email: korolev.n.n@yandex.ru
e_mail: tshennikov@gmail.com
e_mail: monakhova.v.p@mail.ru

Bo031yXx0-B03 1y IHBbII TENJ1000MEHHHUK [1JI51 CHCTEMbI OXJIAXKACHUS TYPOUH
ABYXKOHTYPHBIX BO3AYIIHO-PeaKTUBHBIX JIBUT aTeJIei
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denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHHOE YUPEIKICHUE BHICIIET0 00pa30BaHUsI
"MockoBckuii aBuannoHHbIH HHCTUTYT (HarmonanbHblif nccrienoBarensckuii yauusepceuter)" (MAI)
Peant Penau A66aBapam, actiupant kadenpsr 203,

Banepuii I'puropsesud HecrepeHko, K.T.H., JOIIEHT

[IpencraBiensl pe3ynbTaThl paCYETHBIX UCCIIEI0OBAHUMN, TOJYYEHHBIX C MCIOIB30BAHUEM KOMILIEKCA
ANSY S CFX, pa3nu4HbIX KOHCTPYKTUBHBIX CXeM M KOH(PHUTYpanuii TpyOUaThIX BO3AYX0 | BO3AYIITHBIX
TENJI000MEHHHUKOB.

The results of design studies on various design schematics and configurations of cross1flow airltolair
tubular heat exchangers, carried out using ANSYS CFX are presented.

KiroueBrbie cioBa: BO3ayx0 1 BO3AYITHBIN TEMI000MEHHUK, KOA(GUIIMEHT Teruionepeaadn, 3PPeKTHBHOCTh
CUCTCMBbI BO3AYUIHOTO OXJIAXKIACHU .

Key words: airltolair heat exchanger, heat transfer coefficient, air cooling system efficiency.
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TypOysaeHTHOCTB. Ten10éMKOCTh M 3HTPONUA
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IOpwuii MuxaiinoBuu Kouerkos, 1.17.H., MockoBckuii aBualiuoHHbIM UHCTUTYT MA U (HatimoHanbHbIN
M CCIIEIOBATENIbCKUM YHUBEPCUTET)

Hccnenorana npupoia MOHSATHH TEMIOEMKOCTh M SHTPOIUS U MIOKA3aHO, YTO OHA OJIHA U Ta KE U
00BACHSIETCS TOKAMHA

TernJja BHyTPU TEPMOJUHAMUYECKOM cucTeMbl. [[0ka3aHo, 4To SHTPOMUS ONpeeNsieT MOTEPSIHHYIO CHCTEMON
YHEPTHIO, a TETIOEMKOCTh BOCCTAaHOBJICHHYI0. OTIpoBepruyra runote3a Knaysuyca o TemioBoi cMeptu
Bcenennoii.

The nature of the concepts of heat capacity and entropy is investigated and it is shown that it is the same and
is explained by heat currents inside the thermodynamic system. It is shown that entropy determines the
energy lost by the system, and the heat capacity is restored. Clausius's hypothesis of the thermal death of the
Universe is disproved.

KiroueBnie cioBa: Typ6yneHTHOCTB, TCILNIOCMKOCTb, DHTPOIIH A.
Keywords: turbulence, heat capacity, entropy.
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Amnapeit AnarosnbeBud CHUMOHOB, Hay4YHBIHM cOTpyIHUK IHCTUTYTa MCTOPUU €CTECTBO3HAHUS U TEXHUKHU
uM. C.11. Basunosa PAH

B crarbe pacckazano o nmpoBeaeHuM B JIETHO-HMCcen0BaTeIbckoM HHCTUTYTE B 1955-1956 romax nepBbIx B
CCCP uccnenoBatenabckux padoT, CBSI3aHHBIX C BOIIPOCAMU CO3/1aHUSI BEPTUKAIBLHO B3JIETAIOIINX
caMoJIETOB, a TaK)Ke 0 pazpadoTke B 1956 rogy criennaabHOrO JETAIOUIEr0 CTeH 1A, TPeIHA3HAYEHHOTO IS
U CCIIEIOBAaHUH B M10JIETE BOIIPOCOB YCTOWUNBOCTHU U YIIPABIISIEMOCTH, & TAKXKE IPYTUX BOIMPOCOB, CBA3AHHBIX
C p&KMMaMH BEPTUKAIBHOI'O B3/1€Ta, TIOCAIKU U BUCCHHUSL.

The article tells about gradual elaboration and flight tests of the VTOL aircraft, also the development in
1956 the special experimental flying stand for flight research in area of stability, controllability & other
problems concerning the modes of vertical takeloff, landing and hovering 1 which have been carried out at
USSR Flight research institute in 1955-1956.

Knrouessie cnoBa: TypOon€r, camon€T BepTUKAIBHOTO B3IETA U TOCaIKH, JIETHO - CCe0BaTeNbCKU A
UHCTUTYT, UCIIBITAHUS aBUAJIBUTATEIICH.
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dopmMaan3anusa 3aBUCHMOCTH PA3HOTATOBOCTH TYPOOP €AKTUBHBIX IBY XKOHTY PHBIX
ABUTaTeJeH IBYXIBUTaTEIbHOI0 CAMOJIETA, BOSHUKAKOIIEH OT PA3HUIbI YACTOT
BpallleHUsI X POTOPOB
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Anenausi FOpreBHa BypoBa, couckarenb,
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PaccMOTpeHBI BOIIPOCHI, CBSI3aHHBIE C MATEMAaTUYECKUM MOJEIUPOBAHUEM 3aBUCUMOCTEN TATH
TypOOpEaKTUBHBIX IBYXKOHTYPHBIX JBUTATEIICH OT YaCTOT BpalleHUs UX poTopoB. [IpuBeneHs! GpopmMyIisl
3aBHCHUMOCTEH TATM TaKUX JBUTATEIEH OT ITUX YaCTOT.

The problems associated with mathematical modeling of the thrust dependence of turbojet twoZlcircuit
engines on the rotational speed of their rotors are considered. The formulas of dependencies of the thrust of
these engines from these frequencies.

KirodeBsle ciioBa: TypOOpEeaKTUBHBIN IBYXKOHTYPHBIH ABUTaTelNb, TSAra, Pa3HOTAIOBOCTh, YaCTOTA
BpALLEHUs POTOPA HU3KOT'O IAaBJICHUS, YACTOTA BPALCHUS POTOPA BBICOKOT'O IaBJICHUS.

Keyword: turbojet engine, thrust, thrust asymmetry, low pressure rotor speed, high pressure rotor speed.
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Pa3BuTHE COBETCKOI0 TAHKOBOI0 ABUTraTesnecTrpoenus B 1930-e roasl

Crp 34-29 YJIK 94(470.5)"1927/1939"
Huxura Hukonaesuy MelbHUKOB, K.MCT.H., JOLEHT, CTAPIIUN HAYYHBIN COTPYIHUK MHCTHTYTA HCTOpUHT
u apxeonoruu YpO PAH

Paboma svinonnena no Komnnexcuou npoepamme YpO PAH "Pazsumue 60eHHO-NPOMBbILUIEHHO20
Komniekca Ypana u e2co 6asosvix ompacieii 8 cogemckuti nepuoo ucmopuu Poccuu” Ne 18-6-6-17.

B rozp! nepBbIX MATHIIETOK COBETCKAs BJIACTh MHUIIMUPOBAJIA OOJIBIIYIO TAHKOCTPOUTENBHYIO IPOTPaMMYy.
Ha Boopy:xenue ObUTH TPUHSATHI pa3THYHbIC MOAETH TaHKOB. OT MasbIX IIABAIOIIUX JIO CBEPXTsoKENbIX. Ho
CIEeMATBHOTO TAHKOBOT'O JABUTATENIS CO3/IaTh HE TTOJYYHIIOCh. B cTaThe pacKphIThl OCHOBHBIE TPOOIEMbI
Pa3BUTHA COBETCKOTO TaHKOCTpoeHus B 1930-¢ rr.

In the 1930s, the Soviet government initiated a large tank1building program. The arms were taken models of
tanks from floating to extra heavy. But a special tank engine to create failed. The article reveals the main
problems of the Soviet tank building development in the 1930s.

KimroueBrie cnosa: I[BI/II‘aTeJ'IB, TaHK, IPOMBIIUICHHOCTD, XaﬂeHCKHﬁ, BOCHIIPOM.

Keyword: Engine, tank, industry, Chalupsky, voenprom.
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AHAJIN3 pa3au4HbIX (aKTOPOB, BJAMSIOIIMX HA IJMHY IPo0era npu B3Jjiere
CBEPX3BYKOBOTO J1€JI0BOI0 cCAMOJIeTa
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"MocCKOBCKUI aBUAITMOHHBIM HHCTUTYT (HammonaneHbI uccnenoBarenbekuii yausepeuter)" (MAN)
IIla MunryH, acnupant kadeapsr 201

Aunekceii BopucoBu4 AryJibHUK, 3aBenyrommii kapeapoii 201, 1.1.H., c.H.C.

Anekceii Ajexcanaposuu SkoBJieB, noreHt kadeapst 201, k.T.H.

Maxkcum Buxroposuu lIkypun, unxenep HMO-101

VY BceX COBPEMEHHBIX CBEPX3BYKOBBIX MTACCAKUPCKUX CAMOJIETOB JABUTATENH C (hOpCaX HOM Kamepoi
cropanus paboTaeT Ha MaKCUMaJIbHOM peKuMe. B JaHHOI cTaThe paccMaTpUBaIOTCS pa3iuyHbIe (aKTOPHI,
BIIMSIIOIINE HA JUTHHY ITpo0era Ha B3JICTHOM PEKUME JJIs CBEPX3BYKOBOIO JICJIOBOT0 camosiera. Peus uaer 06
SHEPreTUYecKoi Mexanuzaluu. CymecTBYIONKME TEXHUUECKHE PEIIEHU S MOYKHO PAaCCMOTPETh C TOUKHU
3peHUs YMEHbIICHUS IymMa. Pa3zpabotan MeTo1, KOTOPHIi MO3BOJISET HAUTH ONITUMAIILHOE COYETaHUE
MEXTy TOTPEOHOH TITrOM M )KeJTaeMbIMH YPOBHEM IIIyMa 1 MOTPEOHOM TATH.

In all modern supersonic passenger aircraft engine with afterburner operates during takeoff at maximum
mode. This article discusses the various factors affecting the length of the run on the take-off mode for
supersonic business aircraft. We are talking about energy mechanization. Existing technical solutions can be
considered in terms of noise reduction. A method has been developed that allows to find the optimal
combination between the required thrust and the desired noise level and the required thrust.

KiroueBsle ci10Ba: pepBaHHbIN B3IET, IPOJOIKEHHBIN B3IIET, akyctuueckuii mrym, CJIC,
OaaHCUPOBOYHBIH pacueT, IBUTaTesb 0e3 GopcakHON KaMephl CropaHus, ypOBEHb IIyMa.

Keywords: interrupted take-off, continued take-off, acoustic noise, VTS, balancing calculation, engine
without afterburner, noise level.
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KoHTpPOJIb pa3HOTAT0BOCTH TYPOOpPEaAKTHUBHBIX ABYXKOHTY PHBIX IBUI'aTe/IeH
ABYX/IBUI'aTeJIbHOI'0 CAMOJIETA IPU NOSIBJICHUH PA3HUIBI YaCTOT BPallleHUs UX
pOTOPOB
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DenepanbHOE rOCYyAapCTBEHHOE 010/ DKETHOE 00pa30BaTEIbHOE YUPEXKICHHE BHICIIEI0 00pa3oBaHuUs
(®I'bOY BO) "MockoBckuii ABnannonnsiit UnctutyT (Hanmonansuslii MccnenoBarensckuii
Yuaugsepcuret)" (MAN)

Anenusi IOpbeBna Byposa, crapimii npenojaBarensb,

FOpuii Muxaitiosuu Koverkos, 1.T.H.

PaccMmoTpeHsI BOITPOCHI, CBS3aHHBIE C KOHTPOJIEM Pa3HOTATOBOCTH TYPOOPEAKTUBHBIX JBYXKOHTYPHBIX
JIBUTATEJIE CUIIOBOM yCTAaHOBKH JIBYXJIBUTaTEeNIbHOI O caMoJIETa. [IpuBeneHsl pe3yapTaTsl KOHKPETH3AL NN
MaTEMaTUYECKONU MOJEIH UX Pa3HOTATOBOCTH.

The issues related to the automatic control of the thrust asymmetry of turbojet twolcircuit engines of the
power plant of a twinlengine aircraft are considered. The results of concretization of mathematical model of
traction asymmetry are presented.

KiroueBrie ciioBa: Typ60peaKTI/IBHBII71 I[BYXKOHTypHBIﬁ ABUTATCJIb, TAT'd, Pa3HOTATOBOCTh, YaCTOTAa
BpallCHUA pOTOpAa HU3KOI'O JaBJICHU A, HaCTOTA BpallICHUA POTOpPAa BHICOKOI'O JaBJICHHU .

Keyword: turbojet engine, thrust, thrust asymmetry, low pressure rotor speed, high pressure rotor speed.
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TypOysaenTHOoCTh. KpTH4Yeckne mapamMerpsbl MPOLECCOB B JHEPTOABUT ATEIbHBIX
YCTaHOBKaX
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IOpnii Muxaisosuu Kouerkos, 1.17.H., MockoBckuil aBuantnoHHbli uHCTUTYT MAMW (HannoHanbHbIN
U CCIIEI0BATENCKU I YHUBEPCUTET)

Ha npaktrnueckux npuMepax noKas3aHo, 4TO KPUTUUECKHUE 3HAYCHUS [IapaMETPOB UT'PAOT BAXKHYIO U
OIPEIEISIIOLLYIO POJIb IIPU UCCIIEN0BAHUM (PU3MUECKUX IIPOLIECCOB B PAKETHBIX JBUraTessiX. OHU pa3feisitoT
00JIaCTH ¢ Ka4eCTBEHHO OTIMYAIOIIMMUCS porieccamu. [loka3ana HeBO3MOKHOCTh BOSHUKHOBEHUS 32
KPUTUKOM TypOyJIEHTHBIX TEUEHU I, HEYCTOMUYNBOCTH U OJIUIUCIIEPCHOCTHU. Pe3ybTaThl aHaIn3a TEUEHU N U
SBOJIIOLIMM YaCTHI] B IBYX()a3HBIX MOTOKAX 3a KPUTHUECKOM 00JIaCThIO MTO3BOJISAIOT CYIIECTBEHHO YIIPOCTUTh
IIPOTHO3HBIE PACYETHI BAKHBIX TEPMO | ra30JMHAMUYECKUX IAPAMETPOB.

On practical examples it is shown that the critical values of the parameters play an important and decisive
role in the study of physical processes in rocket engines. They share areas with qualitatively different
processes. The impossibility of occurrence of turbulent flows, instability and polydispersity behind the
criticism is shown. The results of the analysis of the flows and evolution of particles in twolphase flows
beyond the critical region make it possible to significantly simplify the predictive calculations of important
thermolgasdynamic parameters.

KiroueBbie ciioBa: TypOyJIEeHTHOCTD, TETLIOEMKOCTD, JHTPOI UL
Keywords: tcritical parameters, nozzle, turbulence, instability, polydispersity.
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P ACCMATPUBAKOTCA CBOMCTBA MIPOCThIX YUCLII, TCOpPECMA EBKJ‘II/I,Z[a.
Euclidean theorem and properties of prime numbers are considered.
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Co3naHue u cepuiiHOe MPOM3BO/ICTBO TAHKOBOTO IBUTraTesi B-2
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Cmamus noocomosnena 8 pamxax epanma PITH® Ne 16-01-00308 OI'H-A "Kamnarnus no 6opvoe ¢
8peoUmenbCmeoM 8 B0EHHOU NPOMbLULIEHHOCHU no dokymenmam Apxuea [Ipezudenma Poccuiickoti
Dedepayuu”

Crathst packpblBaeT 0COOEHHOCTHU CTAaHOBJICHUS COBETCKOI 0 TAHKOBOT 0 in3enectpoenus. [lokazana
HEOJIHO3HAYHOCTH PEIIEHUS O HayaJle MaCcCOBOI'O BBIITYCKa IM3€lb-MOTOpOB B-2. Jlenaercs BbIBOA O
HErOTOBHOCTH B-2 1i1s1 cepuitHOro mpon3BOCTBA.

The article reveals the features of the formation of the Soviet tank diesel industry. The decision to start mass
production of diesel engines V-2 was unsuccessful. The conclusion is made about the unavailability of V-2
for mass production.

KuntoueBrie cinoBa: B-2, TaHKOCTpO€HUE, TAHKOBBIN AU3€Ib, SKOHOMHKKA, [TaBmyHOBCKMI, Yennan, UynaxuH.
Keywords: V-2, tank industry, diesel, Economics, Pawlunovsky, Chelpan, Chupahin.
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O0ocHOBaHME NOBBIILIEHUS HECHBI IPOMBIIIJICHHOI'O FTI[ B CBAA3HU C ITOBBIINIICHUEM
MEKPEMOHTHOIO M HA3HAYCHHOTI'0 pecypca

Crp 89 VJIK 3385

OI'BOY BO Poi6uHCKMI rocyAapcTBEHHBIN aBUAIMOHHBIN TEXHUYECKHU I yHUBepcuTeT nMenu [1.A.
ConoBreBa

Hrops UcaakoBuy MukoBuUY, K.T.H, JOIEHT KadeIpbl SKOHOMHUKHU, MCHEDKMEHTA M SKOHOMHUYECKHUX
UH(OpPMALIMOHHBIX CUCTEM

Ouabra BaragumuposHa KamakuHa, K.3.H., JOLEHT, 3aB. Kadeapoil )KOHOMUKH, MEHEPKMEHTA U
YKOHOMHUYECKHX WH(POPMAITMOHHBIX CHCTEM,

Ouer Bsiuecnaposuy HemThIpeB, K.T.H, JOLEHT Kadeipbl SIKOHOMUKH, MEHEXKMEHTA U SKOHOMUYECKHX
UH(OPMAIIMOHHBIX CUCTEM

[Ipennoxeno pacueTHOE 0OOCHOBAHHE MOBBIIIEHHUS IIEHBI TPOMBIIIUIEHHOTO Ta30TYpOMHHOTO JIBUTATEIS B
CBSI3U C MTOBBIIIEHUEM €T0 pecypca, apoOupOBaHHOE Ha IIPEIPUATHH.

A calculated rationale for increasing the price of an industrial gas turbine engine in connection with an
increase in its resource has been proposed, tested at the enterprise.

KiroueBnie cnoBa: FaSOTyp6I/IHHblf/'I ABUTATCJIb, TOBBIICHUC PECypCa, IMOBBIMICHUEC ICHBI IBUTATCIIA

Keywords: gas turbine engine, resource increase, engine price increase
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[Tokazano, yto BU-neycroitunocts B XKPJ] MOXeT BO3HUKHYTH TOJIKO B YCIOBHSX TYpOYJIEHTHOTO
MOTOKa, a TOYHEE B sAApe Kamepsl cropanus. Hambosee BepostHast 0061acTh - 001acTh BOIU3H GOPCYHOTHOU
rojioBKU. OCHOBHBIMM MPUHIIMIIAMH [101aBJICHUS HEYCTOMYMBOCTH SIBJISIOTCS: JAMUHUPHU3ALUs TOTOKA
JIMKBHIAIM S TOJIOKUTENIBHBIX I'PAMEHTOB JaBJICHUS; YBETUUCHHE BA3KOCTH (TIepexo/1 Ha JIpyTHe
KOMIOHEHTHI). Ha 6a3e 3TUX NpUHIIUMIIOB MOT'YT pa3padaTbiBaTbCs KOHCTPYKTOPCKHUE MEPOTIPUATHUS (KPECTHI,
BBIJIBUKHBIE (DOPCYHKH, pE30HATOPHI. .. ). [TokazaHo, uTo crioco0 Bo30ykaeHus KoneOaH il (MATKUHN Uin
xectkuil) B J)KP/] He moxeT npuBoauTh kK BU-HEycTOMYNBOCTH.

It is shown that high-frequency instability in the LRE can occur only in turbulent flow conditions, or rather
in the core of the combustion chamber. The most likely area is the area near the nozzle head. The main
principles of instability suppression are: flow lamination; elimination of positive pressure gradients;
increased viscosity (the other components). On the basis of these principles can be developed design
activities (crosses, retractable nozzles, resonators...). It is shown that the method of excitation of oscillations
(soft or hard) in the LRE can not lead to HF instability.

KitoueBsie ciioBa: TypOyJIeHTHOCTD, YCTOWYMBOCTD, KaMepa, ABUTATENb.

Keywords: turbulence, stability, camera, engine.
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The relevance of the analytical approach to the issues of wear resistance of tires of wheel drive cars is
associated with an increase in the volume of vehicles produced, increasing the speed characteristics and
operating time in rail mode.

KiroueBrnie cioBa: HOKOMO6I/IJ’IB, I[OpO)KHO-pCJ'ILCOBBIfI, Ha KOM6I/IHI/Ip0BaHHOM X0y, U3HOC IINH.
Keywords: road-rail vehicle, hi-rail, hy-rail, tire wear.
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OueHka pa3HOTATOBOCTH TYPOOPEAKTHBHBIX IBY XKOHTYPHBIX IBUT aTeJIei
ABYXJABHTaTeJIbHOT0 CAMOJ1€Ta, 00y CJI0BJIEHHOI pa3HUIlel YacTOT BpallleHUsI HX
poOTOpOB
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denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHHOE YUPEIKICHUE BBICIIIET0 00pa30BaHUsI
(®I'bOY BO) "MockoBckuii ABuannonnsiii UuctutyT (Hanmonansubiii MccnenoBaTensckuii
VYuusepcurer)" (MAN)

Aneausi FOpbeBHa BypoBa, crapimii npernojiaBaTes,

IOpmnii Muxaiaosuu Kouerkos, 1.T.H.

PaccMmoTpeHbl BOIIPOCHI, CBSI3aHHBIE C OLIEHKOW pa3HOTATOBOCTH TYpOOPEaKTUBHBIX IBYXKOHTYPHBIX
JBUTaTEJIEH CUIIOBOM YCTAaHOBKU JIBYXJIBUTaTE€IIBHOI'O CAMOJIETA B ITOJIETE ¢ HECUMMETPUYHOM TATOH.
DopManu30BaHbl IPUHIKIIBI IOIIATOBOM OLEHKH PA3HOTATOBOCTH ATUX ABUIATEIIEH 110 3aMEPSIEMbIM
3HAYEHMSIM YaCTOT BPALIEHUS UX POTOPOB IIPU B3JIETE CaMoJIETa U HA0Ope UM BBICOTHI.

The issues related to the assessment of the thrust asymmetry of turbojet two-circuit engines of the power
plant of a twin-engine aircraft in flight with asymmetric thrust are considered. The principles of step-by-step
evaluation of the thrust asymmetry of these engines on the measured values of the rotation frequencies of
their rotors during takeoff and climb are formalized.

KuroueBble cioBa: TypOOpeakTUBHBIN ABYXKOHTYPHBIN IBUTATENb, TSra, PA3HOTATOBOCTb, 4aCTOTA
BpAIlICHHs] POTOpPa HU3KOTO JABJICHMS, YaCTOTa BPAILEHUs POTOPA BBICOKOT'O JABJICHHUSL.

Keyword: turbojet two-circuit engine, thrust, thrust asymmetry, low pressure rotor speed, high pressure rotor
speed.
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OneIT HCCJIeOBAHUM U NEPCHECKTUBLI IPUMECHECHUA CUCTEMbI TMATI'HOCTUKH Pa3paAAHbIX
MPpouIECCOB B CBCYAX 3AKUTI'aHUA IIPH 3aIlyCKaXx aBnaanraTeJIeﬁ

Crp2-6 VY]JIK 62933

HUILI nactutyt nmenn H.E. ’)Kykosckoro, HI[ "LIMAM nm. [1.11. bapanosa”
Hukura Cepreesunu Kropersin, HadaJbHUK I'PYIIIHI,

JAmutpuii AnarojbeBu4 ['os1eHIOB, K.(-M.H., HAYaIbHUK CEKTOPA,
BsiueciaB Cepreesuy dJiangeH, M.H.C.

B craTbe onucaHbl TEXHUYECKHE XapaKTEPUCTUKH pa3pabOTaHHON SKCIIEPUMEHTAIbHON CHCTEMBI
OIIEPaTUBHOM JUAarHOCTUKU pa3psAA0B Ha cBedax 3axxuranus aBuauuoHHbIX ['T/1. IIpuBenens! pe3ynbrarsl
MCCIIEA0BAaHNU 110 U3MEPEHUIO OCHOBHBIX IIAPAMETPOB PA3PAIHBIX UMITYJIECOB IIPH 3aITyCKaX HEKOTOPBIX
JIBUTATEJIEH B Pa3IMYHBIX YCIOBUAX U PEKUMAX HA UCIBITATEIbHBIX cTeHAax. [IpencraBiensl

PEKOMEH Jall ¥ IO ONTUMHU3AIIUHU Pa3pab0TOK CUCTEM 3aKUTAaHUS M BHEIPEHUIO CUCTEMbI IMarHOCTUKH B
IIPOMBIIIIIEHHOCTb.

The article describes the technical characteristics of the developed experimental system of diagnostics of
discharges on the spark plugs of aviation engines. The results of studies on the measurement of the main
parameters of the discharge pulses at the start of some engines in different conditions are given. The
recommendations on optimization of development of ignition systems are presented.

KmroueBrie cioBa: cucrema 3aKUI'aHus, pa3p51,[[HLII>i HUMITYJIBC, TapaMETPhI pa3psaaa
Keywords: the ignition system, the discharge pulse, the discharge parameters
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O0ocHOBaHMe MOBBINICHHS IeHbI MPOMBbINLJIEHHOro I T/ B ¢BSI3U ¢ NOBBILLIEHHEM
MEKPEMOHTHOI'0 M HA3HAYEHHOI'0 pecypca

Ctp 89 VJIK 3385

®I'BOY BO PribuHCckuil rocy1apcTBEHHBIH aBUAIMOHHBIN TEXHUYECKUI yHUBepcuTeT uMenn 11.A.
ConoBreBa

Hrops UcaakoBuu MukoBuY, K.T.H, TOIEHT Kadeapbl SIKOHOMUKH, MEHEPKMEHTA U 5KOHOMHYECKUX
UH(OPMAIIMOHHBIX CHCTEM

Ouabra BnagumupoBna Kamakuna, k.3.H., IOIIEHT, 3aB. Kadeapoii SKOHOMUKH, MEHEKMEHTA 1
9KOHOMUYECKMX HH(POPMALIHOHHBIX CUCTEM,

Ouer BauecnapoBuy HeMThbIpeB, K.T.H, JOLEHT KadeApbl SIKOHOMUKH, MEHEPKMEHTA M SKOHOMHUYECKHX
UH(OpPMALIMOHHBIX CUCTEM

[TpennoxxeHo pacueTHOe 0OOCHOBAHUE MOBBIIIECHUS [IEHBI TPOMBIIIIEHHOTO Fa30TYpOUHHOTO JBUTATEINS B
CBSI3U C TIOBBIIIIEHUEM €T0 pecypca, anpoOHpOBaHHOE HA MPEANPUSITHH.

A calculated rationale for increasing the price of an industrial gas turbine engine in connection with an
increase in its resource has been proposed, tested at the enterprise.

KiroueBnie ciioBa: raSOTyp6I/IHHBII>'I ABUTATCJIb, ITIOBBINICHUEC PECYPCa, TOBBIMICHUC HCHBI IBUTATCIIA

Keywords: gas turbine engine, resource increase, engine price increase
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Onrumuszanus yca0Buii padoTbl INMH THEBMOKOJIECHOTO TPAHCIIOPTA HA
KOMOUHUPOBAHHOM X0y
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Aunekceit Banepsesuny ExumoBs, aciupant

Cepreiit HukonaeBunu CeMHUKHH, K.T.H., pyKOBOJIUTEJb HanipaBiaeHus "CUCTEMBI, y3/Ibl U arperatol"



AKTyalbHOCTb aHAJIMTHYECKOI0 IOX0a K BOIIPOCAaM U3HOCOCTOMKOCTH IIMH KOJIECHOIO IBU KU TEIA
JIOKOMOOMJIEH CBsI3aHa C yBENMYCHHEM 00BEMOB BBITYCKAaEMbIX TPAHCIOPTHBIX CPEACTB, TOBBILICHHEM
CKOPOCTHBIX XapaKTEPUCTUK U BPEMEHU IKCILIIyaTalluy B PEIILCOBOM PEXKUME.

The relevance of the analytical approach to the issues of wear resistance of tires of wheel drive cars is
associated with an increase in the volume of vehicles produced, increasing the speed characteristics and
operating time in rail mode.

KittoueBble cioBa: T0KOMOOUIIb, TOPOKHO-PETBCOBBINA, Ha KOMOMHUPOBAHHOM XOAY, U3HOC IIHH.
Keywords: road-rail vehicle, hi-rail, hy-rail, tire wear.
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K HEKOTOPLIM BOIIPOCAM MATEMATUICCKOT0 MO CIUPOBAHUSA paﬁoTbI AKUAKOCTHBIX
PAKETHBIX IIBHFaTeJIeﬁ

Crp 8-10  VJIK 621.454.2

ITepMckuii HAMOHAJIBHBIA UCCIIEN0BATENIBCKUN TOJIUTEXHUYECKU Y YHUBEPCUTET

Poman PagukoBuu CadyaHnoB, acnupaHT Kadeapbl pakeTHO&KOCMUUYECKOW TEXHUKHU U SHEPreTUYECKUX
cucreM, HayanbHUK oTzena [IAO "[Iporon&IIM"

Anexcanap BanepbeBuu Xopoumux, acnupant kageapbl paKeTHO-KOCMUYECKON TEXHUKH 1
SHEPreTUYECKUX CUCTEM, BeAyInil nHxeHep-koHcTpyktop [TAO "IIpoTon-ITM"

Autexceii @énoposuy CajlbHUKOB, /1.T.H., Tpodeccop Kapeapbl paKeTHO-KOCMUYECKON TEXHUKHU U
YHEPreTUYEKUX CUCTEM

PaccmaTpuBaroTcst BOpOCh pa3paboTKH MAaTEMATHUECKUX MOJIENICH KUKOCTHBIX PAKETHBIX IBUTATEIICH
(OKP/I), moka3zaHa BaXHOCTh CO3JIaHHsI MaTeMaTn4eckoil mojaenu pabotsl JKPJ] Ha Bcex cramusx
YKU3HEHHOTO IIUKJIA IBUTATENIS 17151 0€3yCIIOBHOTO BBHIIIOTHEHUS TPEOOBAHU M TEXHUUECKOTO 33JaHUS K €T0
BBIXOJHBIM XapaKTepI/ICTI/IKaM. HpCI[CTaBJICHbI UMCHOIIIN ECS p€3y.TH>TaTI)I MOIICJII/IPOBaHI/ISI IIBI/II‘aTCJICﬁ
PJ1+120, RL+10. [Toka3ansl cymiecTByomue mpo0iaeMbl B 00J1acTH pa3pabOTKH MaTeMaTHUYECKUX MOJienei
KP/I. IpemioxxeHbl MyTH pelieHus 0003HAUYEHHBIX TPOOJIeM: YTOUHEHHE MAaTEeMaTHIECKUX MOJAETeH
HUCITIOJIB30BAHUEM perpeCCI/IOHHOI‘O aHaJIn3a 110 pe3yJIbTaTaM OTHEBBIX U XOJOOHBIX I/ICHBITaHI/II\/JI JABUT'aTCIIA,
MPUMEHEHHE METOJIOB YU CIICHHOT'O MOJICTTUPOBAHHMS HECTAI[MOHAPHBIX Ta30TUAPOJMHAMUYECKUX TTPOIECCOB,
pean30BaHHBIX B KOMMEPUYECKUX MPOrPaMMHBIX MpoAyKkTax Takux kak ANSY'S, Flow Vision u ap.

The article deals with the development of mathematical models of liquid rocket engines (LRE), shows the
importance of creating a mathematical model of the LRE at all stages of the "life cycle" of the engine to
unconditionally meet the requirements of the technical specifications to its output characteristics. The
modeling results of RD+120, RL+10 engines are presented. The existing problems in the development of
mathematical models of LRE are identified. The ways of solving these problems are proposed: amendment
of mathematical models using re+gression analysis based on the results of fire and cold tests of the engine;



application of methods of numerical simulation of nonsteady gas+hydrodynamic processes implemented in
commercial soft+ware products such as ANSY'S, FlowVision, etc.

KnroueBrbie cioBa: )KUAKOCTHOW PaKETHBIN IBUTaTENb, MATEMAaTUYECKOE MOJeIMpoBanue, HacTpoiika XXP /I,
3amyck JKP/I, razoruapoanHaMuueckue mpoecchl.

Keywords: liquid rocket engine, mathematical modeling, LRE setting, LPRE firing, gas+hydrodynamic
processes.

1. [Toctpoenune maremarnueckoir mojenu JKPJl 3aMKHYTON CXEMBI C LI€JIbIO TOBBIIUEHUSI TOYHOCTH
HACTPOWKH Ha IPEIBAPUTEIbHBI 1 HOMUHAIb HbIE pe kU Mbl / P.P. Cadyanos, A. B. Xopommx, A.O.
CanpHuKOB //PakeTHO-KOCMHUUYECKHE IBUTaTEIbHbIE YCTAHOBKY : MaTepualibl Beepoc. Hayd.-TexH. KOH .
(Mock Ba, 18-19 okT. 2018 1.) : K 70-neturo co qus ocHoBaHwus kad. Paker. apurarenu MI'TY um. H. D.
baymana. / M-Bo oOpa3zoBanus u Hayku Poc. denepariu, Mock. roc. TexdH. YH-T um. H. D. baymana (Harr.
uc cien. YH-T). - Mocksa : UMY MI'OY, 2018. - C. 19-20.

2. Yysn P.K., MeTosl MaTeMaTH4eCKOT0 MOACTUPOBAHUS JBUTATENEH JIETaTEFHBIX alaparoB. Y4eo.
nocobue Jisl CTYJICHTOB aBUa/IBUTATEIECTPOUTEIBHBIX CIEIHUAIbHOCTEN BYy30B. - M.: MammHocTpoeHue,
1988. - 288c.: um.

3. benses E.H., Usanos B K., UepBakos B.B. MaTematuueckoe MoieTupoBaHie paboyero mporecca »u IKOCTHBIX
paxeTHBIX ABUratenei: Yueonuk./ [Tox pen. B.K. Uanoga. - M.: U3n-8o MAU, 1999.-228 c.: .

4. Teopusi aBTOMaTUUYECKOTO yIpaBJIeHUs pakeTHbIMU BUraressimu. A.A. [llesikos, B.M. Kanuuun, H.B.
Haywmenkosa, B.I'. lstinos; Ilox pea. 1-pa TexH. Hayk, npod. A.A. llesikoBa. - M.: MammHocTpoeHue,
1978 - 288 ¢, ni.

5. KomnerotepHble MOJICIN JKUIKOCTHBIX paKeTHBIX Burarencii / E.B.

Jlebenuuckuii, C.B. Moconos, I'.I1. KanmeikoB u ap.; moa pen. Axaaemuka A.C. KoporaeBa. M.:
MarmmHocTpoenue, 2009. 376 c.: un. ISBN

978-5-217-03449-9.

6. Zhen-Guo Wang Internal combustion processes of liquid rocket engines. Modeling and numerical
simulations. National University of Defense Technology, Changsha, China, 2016, 352 p.

7. Paboure mporecchl B )KUIKOCTHOM paKeTHOM ABuratesne u ux moaenuposanue / E.B. Jlebequnckuii, I'.I1.
Kanwmsixos, C,B. Moconos u ap.; nox pexn. akagemuka PAH A.C. KoporaeBa. M.: MammHocTtpoeHue,
2008. 512 c.: m., [12] c. uB. Bxi1. - ISBN 978-5-217-03433-8.

8. OCHOBBI TEOPHU U pacuéTa >KUIKOCTHBIX paKkeTHbIX nuraresneil. B 2 ku. Ku. 1. Yueb. ans aBu an. crerr.
By30B/A.Il Bacunses, B.M. Kynpsisues, B.A. Ky3nenos u np.; [lon pen. B.M. Kynpssuesa. — 4-¢ u3.,
nepepad. u gor. - M.: Beicmn. mk., 1993 - 383 c.: mir. ISBN 5-06-002562-4.

9. Anemacos B.E., JIperanun A.®., Tunmn A.I1. Xynskos B.A. TepmoanHaMudeckue U TeIIOQU3NIECKHE
CBOMCTBA IPOJIYKTOB CrOpaHus: ClipaBOYHUK. -Mock Ba, 1971. - 267 c.

10. OBcsanuukoB b.B., boposckuii b.W. Teopust u pacy€r arperatoB NUTaHMU A )KUAKOCTHBIX PAKETHBIX
JBUTATENeH. — 3-e u3M., nepepad. u gom. - M.: Mammnoctpoenue, 1986. - 376 c., ui.

11. Ho6posonbckuii M. B. JKunkocTHeie pakeTHbIe ABUTAaTENN. OCHOBBI POEKTUPOBAHHUS : YUEOHHUK JIJ1s
BBICHINX YueOHBIX 3aBeaeHuii / M.B. Jlo6poBonbekwmii ; o pea. [I.A. SlroqaukoBa — 3-e U3, 1om. - Mock Ba :
Uzparenscteo MI'TY um. H.3. baymana, 2016. - 461, [3] c. : un.

12. Bonkos E.b., Ceipunisia T.A., Masunr I'.}O. Cratuka 1 inHaMHMKa paKeTHBIX JIBUTATEIbHBIX YCTAHOBOK.
Knura 1. Cratuka. M., "Mammnoctpoenue", 1978, 224 c.

13. bensie E.H., BopooseB A.T'., 'Hecun E.M. Pa3paboTka HeMUHEIHHON MaTeMaTHUECKON MO IEIH
’KHUJAKOCTHOI'O PaKETHOI'0 IBUTATENs, pabOTAIOUIEr0 Ha CTallMOHAPHOM peXXuMe [3JIEKTPOHHBIH pecypc] //
Tpyast MAU. - 2014. - Ne 73. URL: http://trudymai.ru/published.php?ID=48537 (nata oOpamieHus:
15.11.2018).

14. T'ap6ep C.H., lempsnenko HO.B., JIo6os C./I., Manaxosa E.B., Pauyk B.C., Yembapmor C.B.
MatemaTuyeckoe MOJIEIMPOBAHUE )KUAKOCTHBIX PAKETHBIX JIBUTATENIeH Ha OCHOBE KPUOT'€HHBIX
KOMITOHEHTOB ToruH Ba // KocMoHaBTHKa U pakeTocTpoeHue - 2014 - Ne 75, - C. 96-102.



http://trudymai.ru/published.php?ID=48537

15. Transient simulation of the RL10SA33A rocket engine / F. Di Matteo, M. De Rosa, M. Onofri. Space
Propulsion Conference. 2012.

Csssb ¢ asmopamu. romansr9l@mail.ru,
horoshih@protonpm.ru,
Af_salnikovi@mail.ru

TypOyaentHocThb. [locTaHOBKA M OTIPeIe/ieHHE AKYCTHYECKUX TAPaMeTPOB 3a/1a4H 0

BY-ycrounBocru
Crp 12-14  V]IK 532.526.4
IOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

[Tonyuena mpsiMasi 3aBUCHMOCTb COOCTBEHHOM 4acTOThl aBToKONeOanuit (BU+HeyCcTOMYMBOCTH) OT
XapaKTepUCTUK TYpOyJIeHTHOr o moToKa. [lokazaHo, 4To B JaMHHAPHBIX TOTOKAX aBTOKOJIE0aHUS
BO3HUKHYTH HE MOT'YT, TaK KaK OTCYTCTBYET I'JIJaBHAs MPUYMHA + TPOCTPAaHCTBEHHAS TUKIHKA. [LoTydeHbI
COOTHOIIIEHU S OCHOBHBIX [TapaMeTPOB KoJIeOaHUi B BA3KO+YyIPYroM KOHTYpE BHYTPU KaMepbl CTOpaHus
P/l B 3aBHCUMOCTH OT ra30lMHAMHUYECKHUX [TapaMeTPOB (COOCTBEHHAs YAaCTOTa, AEKPEMEHT 3aTyXaHMUs,
BpeMsl peakcaluu U T0OpOTHOCTB).

The direct dependence of the natural frequency of self+oscillations (HF instability) on the characteristics of
the turbulent flow is obtained. It is shown that in laminar flows, self+oscillations can not occur, since there is
no main reason + the spatial cycle. The relations of the main parameters of oscillations in the viscoelastic
circuit inside the combustion chamber of the rocket engine depending on the gas+dynamic parameters
(eigenfrequency, damping decrement, relaxation time and g+factor) are obtained.

KnroueBbie cnoBa: TypOyJI€HTHOCTb, COOCTBEHHAs YacTOTA, ICKPEMEHT 3aTyXaHHUSI.
Keywords: turbulence, natural frequency, damping factor.
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O0ocHOBaHNE MUHUMAJILHOM pemaﬁe.rlbﬂocm MpoMn3BO/JACTBA Fa30Typ61/IHHOFO ABUTaTeIA
Crp 16-17  YJIK 338.5
OI'bOY BO Poi6uHCKMi rocyAapcTBEHHbBIN aBUALIMOHHBIA TEXHUUYECKH I YHUBEPCUTET UMEHU
I1.A. ConoBneBa
Hrops UcaakoBuy MukoBHY, K.T.H, TOICHT KadeAPbl YKOHOMUKH, MCHEIDKMEHTA i YKOHOMHYECKHIX
WHGOPMAITOHHBIX CUCTEM
Ouabra BaagumupoBua Kamakuna, K.3.H., JIOIIEHT, 3aB. Kadeapoii SKOHOMHKH, MEHE/HKMEHTA 1
YKOHOMHYECKUX HH(OOPMAIMOHHBIX CHCTEM

[IpennoxeHno pacyeTHoe 00OCHOBaHNE MUHUMAIBLHOM PEHTA0EIbHOCTH TPOU3BOICTBA U MUHUMATBHOU
uensl ['T/], ucnonb3oBaHKE KOTOPOTO MO3BOJISET UCKIIOUUTH TOTEPIO YaCTH 0OOPOTHBIX CPEICTB
NPEANPUATUS B TPOU3BOJICTBEHHOM LIMKJIE.

The proposed design justification of the minimum profitability of production and the minimum price of the
GTE, the use of which allows to exclude the loss of part of the working capital of the enterprise in the
production cycle.

KiroueBrlie cioBa: peHTa6eJ‘IBHOCTB MaHIHHOCTPOHTeHBHOﬁ MNpoOaAYKIHH.
Keywords: profitability of engineering products.
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OnTuMu3anusa KOHCTPYKIMHU cucTteMbl nuTanusd [{BC 3j1eKTpocTaHINM ¢ HCKPOBBIM
SAKHUTaHHEM JUIA IKCILIYaTalluMi HA CMECEBOM TOILJIHMBE

Ctp 18-20 VJIK 631.443 BbK 31.65
FOuus AnekcanapoBHa IlioTHuKOBA, K.-M.H., fo1eHT Kadeapsl "TCA", nHxeHepHOTr O (aKyapTeTa
®I'bOY BO Bonoroackas IMXA um.H.B. Bepemaruna,
Awnapeii Baagumuposuu [Manunpis, K.T.H., 1o1eHT Kadeapsl "ICuTC", maxkeHepHOTO haKyabTeTa
OI'bOY BO Bonoroackas TMXA um. H.B. Bepemaruna,
Anekceit Cepreesny 3y0akuH, nHxeHep-koHcynstanT OOO" HIIII "T'unepuon",
Xypuen AzamoBud UMoMKYJI0B, MarucTpanT nHxeHepHoro gakynsrera, ®DI'6OY BO Bonoroackas
I'MXA umenu H.B. Bepemaruna,
Agexkcanap Hukonaesuu Koporkos, rinasusiii uaxkenep OOO "CIIK "Konxo3 Annora", Bonoroackas
obmnacte, Kagyiickuii p-oH, c. Hukonbsckoe

Hayunble nccienoBanus o UCHOJIb30BAHUIO aJIbTE€PHATUBHBIX TOILINUB, TPOU3BEICHHBIX U3 OTXO/IOB
IPOMBILUICHHBIX U CEIbCKOXO035MCTBEHHBIX ITPOU3BO/ICTB, a TAKKE MECTHBIX OMOPECYPCOB, B KaUueCTBE
MOTOPHBIX TOILJIUB IS MIOPIIHEBBIX BUTaTeel BHyTpeHHero cropanus (IBC) sBistores
MHTEpHALMOHAJIHBIM TPEHI0M nocneanero necsruierusd. JIBC paboTaer Ha reHepaTOpHOM rase,
IPOM3BEJICHHOM B Ia30T€HepaTopHoil yctaHoBKe. O1HOM U3 OCHOBHBIX ITPOOJIEM PHU MEpeBOIe Ha
reHeparopHblii ra3 JIBC sBiseTcs: CHU)KEHUE dKCIUTyaTallMOHHBIX XapaKTEPUCTUK: MOILIIHOCTH, KPYTSILIETO
MOMEHTA, YXyIUIEHHE IPUEMUCTOCTH. [[7151 €€ pelmeHns BO3MOKHO MCIIOJIb30BaHUE CMECEBOT0 TOIIMBA IS
JABC, cocrosiiero u3 reHepaTopHoOro rasac godaBkoii OenszuHa. B cratbe paccMaTpuBaeTcsi BapuaHT
ONTUMH3ALUU KOHCTPYKIMU cucTeMbl nutanus JIBC anexktpocranuinu 11 paboThl HA CMECEBOM TOILIHMBE.
[TpoBeneHo MoenupoBanue paboThl CUCTEMBI PETyJIUPOBAHMUS [101a41 OEH3MHA Ha JIAOOPaTOPHOM CTEH/IE.
Jiist cornacoBaHHOM paboThl BO3AYIIHOM U APOCCENBbHOM 3aCIIOHOK CMECUTEIBHOTO YCTPOICTBa
IpeasoKeHa HoBas cxeMa MPUBO/Ia, UCIOJIb3YyIoIIas HelnnHelHbIe aeMeHTsl nepegaun. Ha JIBC 1Y 6,8/5,4
anektpoctaniuu GG + 2700 nmpoBeneHa mpakTHYECKas arpooaus MOACPHU3NPOBAHHON CHCTEMBI TUTAHUSL.
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Scientific research on the use of alternative fuels produced fromindustrial and agricultural waste, as well as
local biological resources, as motor fuels for internal combustion piston engines (ICE) is an international
trend of the last decade. The engine operates on generator gas produced in the gas generator set. One of the
main problems in the transfer to the generator gas of the internal combustion engine is the reduction of
operational characteristics: power, torque, deterioration of acceleration. To solve it, it is possible to use a
mixed fuel for the internal combustion engine, consisting of a generator gas with the addition of gasoline.
The article considers the option of optimizing the design of the power supply system of the power plant for
operation on mixed fuel. The simulation of the operation of the system of regulating the supply of gasoline
on a laboratory bench. For the coordinated operation of the air and throttle valves of the mixing device, a
new drive scheme using nonlinear transmission elements is proposed. On ICE 1Y 6,8/5,4 plant GG + 2700
conducted practical testing of the upgraded power system.

KiroueBsle c10Ba: cMeCeBOE TOILIMBO, T€HEPATOPHBIN I'a3, CHCTEMA YIIPABIEHU, JILUIUIITUYECKAs lTepeiaya,
JIBUTATENIb BHYTPEHHET O CTOPaHMUSI.

Keywords: mixed fuel, generator gas, control system, elliptical transmission, internal combustion engine
(ICE).
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MocKOBCKH aBTOMOOMIIBHO JTOPOXKHBINA FOCYAapCTBEHHBIN TexHuueckuil ynusepcurer (MAIN):
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B craThe npezacraBiieHbl pe3yabTaThl MOTOPHBIX HCIbITaHUM ABuratens Y amaha YFZ450R. Iens
UCIBITAHUN — yTOUHEHHE MOLITHOCTHBIX ITOKa3aTesiel 1 pa3paboTka peKOMeHAaluH 1o KOHpurypamnuu
BBINTYCKHOU cucTeMbl. Pabota mpoBezieHa B pamkax npoekta @opmyna crynent MA /1M, B KoTopoM KoMaHa
CTYJEHTOB CTPOUT roHOUHbIN 60111. [Tockonbky TpeboBanus Texuuueckoro periameHTa @opmyJisl
CTYAEHT BHOCST OTpaHUUYEHUS Ha CUJIOBYIO YCTaHOBKY 00J111a, 000CHOBaHA 11€71€CO00Pa3HOCTh YCTaHOBKH
POCCHIICKOM MHKEHEPHOH IEKTPOHHON CUCTEMBI YIIPABJICHUS BUTATE JIEMU ITPOBEACHUS KATHOPOBOYHBIX
pabor.

The article presents the results of a bench tests of a gasoline engine Yamaha YFZ450R. The purpose of the
tests is to measuring its torque curve and develop recommendations for the configuration of the exhaust
system. This work was carried out as part of the Formula Student project, in which the student team builds a
racing car. After these tests, the Formula student team plans to install a Russian engineering electronic
control system on the engine for its calibration.

KirodeBbie ci10Ba: MOTOpHBIE UCIIBITaHUS, DOpMyIia CTYIEHT, BHEIIHSS CKOPOCTHAS XapaKTEPUCTUKA, LIIyM
BBIITYCKa.

Keywords: engine calibration, full load engine test, Formula student.
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IIpocroii npubop 1Jis NPOBEPKU OeH3MHA
Ctp 26-27 Y]JIK 629.065
Anekcanap IOpbseBuu llabdanoB, k.T.H. ,1011eHT Kadeapsl "MTHXKUHUPHUHT CUIIOBBIX YCTAHOBOK U

TpancnopTHhIX cpenctB", Cankt IlerepOyprckoro [lomutexuudeckoro Yuusepcurera [lerpa Benukoro
KOpuii BukropoBuy Kazapun, unxenep OOO "KAMEJIUT"

PaGora Beinosnsaacs Ha 6aze OAO " HUKTU/ ", r. Bnagumup, ya. Jlakuna, a. 1+a.
YcrpoiicTBo npubdopa 3amuiieHo natenrom Poccun Ne2653777, MIIK GO1N 27/22.

[IpoBeneHo sKCIepUMEHTAIEHOE HCCIIEOBAHUE C LIEJIBbIO ONPEICTICHUS TOUHOCTH U3MEPEHUSI OKTaHOBBIX
yucen 6eH3uHOB ¢ momotkio mpubdopa "OKTUC+2" B conocTaBieHHH ¢ 3aMepaMu € UCTIOJIb30BaHHEM
ycranoBku YUT+85. B mpotuiecce uccienoBanus ObLIN HCCIET0BAHBI TPYIIIOBBIE COCTABBI U BEIMYUHBI
OUYU psna ToBapHbix 6en3unoB AU+92+KS, AU+95+KS, AU+98+KS, ANU+100+KS, peanuzyembix Ha
tonuBHOM peiHKe CankT+IIeTepOypra. OnpeaeneHsl mapaMmeTpsl KaauopoBok nmpubdopa "OKTUCH2",
obecreunBaroIMX MUHUMATBHYIO TTOTPEIIHOCTH OMPEIeIeHHS OKTaHOBOTO uncina. [Ipocnexena
B3aMMOCBSI3b MEXK/Iy COACPNKAHUEM KHCIOPOIAOCOACPKAIIMX KOMIIOHEHT TOTIJIMBA U TTOTPEUTHOCTHIO
ompenenaeHus OKTaHOBOTO unciia. CaenaH BIBOJ O BO3MOXKHOCTH MCToIb30Banus mpudopa "OKTUC+2" ¢
LEJIBIO MPOBEICHUS ONIEPATUBHOTO OLIEHOYHOT'0 aHAJIM3a KaueCTBa TOTINBA.

An experimental study to determine the accuracy of determining the octane numbers of gasoline using the
device "OCTIS+2" in comparison with measurements using the installation of UIT+85. In the course of the
study, the group compositions and values of the Octane Number the raws of commercial gasoline
Al+92+K5, Al+95+K5, Al+98+K5, Al1+100+K5 sold in the fuel market of St. Petersburg were studied.
Parameters of calibrations of the device "OKTIS+2", providing the minimum error of determination of
octane number are defined.Traced the relationship of medusagorgona oxygenated fuel component and
accuracy of determining octane number. The conclusion about possibility of use of the device "OKTIS+2"
for the purpose of conducting an operational assessment analysis on fuel quality.

KitroueBsie ciioBa: aBTOMOOUIBHBIN 66H3I/IH, OKTaHOBOC 4HnCJIoO, prHHOBOfI COCTaB.
Keywords: gasoline, octane number, group composition.

Ces13b ¢ apTopamu: A.1O. Illab6anos, r. C.-ITerepOypr, Ten. 8-921-304-85-08.
10.B. Kazapun, r. Bragumup, Ten. 8-961-259-36-24.

I'naBubii KOHCTPYKTOP pakeTHou TexHukn H.H. [Tosiukapnos
Ctp 34-36  VJIK 629.13
Baagumup IlerpoBuy UBaHoOB, K.T.H., cTapiunii HayuHblil coTpynHuK, CankTlIerepOyprckuil UHCTUTYT
HHq)OpMaTHKH N aBTOMATU3allun PAH, JOLICHT FOCYI[apCTBeHHOFO YHUBCPCUTCTA A9POKOCMHUYCCKOTO
pUOOPOCTPOEHUS

Crarbs nocssiueHa Bknaxy H.H.Ilonukapniosa B passutue paketHoit TexHuKu CCCP B roas! Benukoit
OreuectBeHHOM BOMHBI. [Toka3aHo, kak 6arogaps ero ycuiusMm B crpade cozgaBancs "Camonér+22" +
MPOTOTHUTI TIepBOIi O0eBoi Kpbutatoi pakeTsl 10X. Pons [TonukapnoBa B MOAr0TOBKE KaAPOB IS
pakeTHO+KocMuueckoit mpomsliiieHHocTH CCCP takoke Benuka. [Ipaktuky padbots B ero Kb npomuum
TaKMe BBIJIAIOLIMECS KOHCTPYKTOphI+pakeTunku, kak M.K. Surens, B.H. Yenowmeii, A.B. [Toronanos, /1.J1.
TomameBuu, M.P. bucnosat, M.K. TuxonpaBos.

The article is devoted to the contribution of N.N. Polikarpov at the Soviet development missile technology in
the years Great Patriotic war. It is shown how, thanks to his efforts, the country created the "Plane+22" + a
prototype of the first combat cruise missile 10X. The role of Polikarpov in teach for the rocket and space



industry specialists of the USSR is also great. Great designers rocketers: M.K. Yangel, V.N. Chelomei, V.A.
Potapov, D.L. Tomashevich, M.R. Bisnovatyi, M.K. Tikhonravov and others practices in its KB.

KiroueBrle ciioBa: UCTOpUA paKeTHO+KOCMI/I‘IeCKOI7I TCXHUKH, PAKCTA, KPbLJIATasd PaKETa
Keywords: history of rocket and space technology, rocket, cruise missile
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CpaBHI/ITeJILHaﬂ XapaKTCPUCTUKA KOMIIOHCHTOB TOIVINB )KU/IKOCTHBIX PAKCTHBIX

ABHUTaTeJ el
Crp 13 VK 629.7.036:662.62/75(075.8), BBK 39.65
MI'TY um. H.O. baymana
HNnba AnexkcanapoBuu EBciokoB, 6akanasp,
Cgetsana JIbBoBHa Bepe3una, k.1.H., 1onieHT kadeapsr PH 5,
Enena AnatonbeBHna EnuceeBa, k.1.H., ouieHT kadenpst PH-5

PaccmoTpensl cocTaBbl BBICOKOA(()EKTHBHBIX TOIJIMB KUAKOCTHBIX PAKETHBIX ABUTraTeneil. [IpuseneHs
peakuu MpoucCCOB OKUCICHHU A TOIIJIUB U I[CﬁCTBHSI KaTaJIn3aToOpOB. OTMmeueHa HCOGXOIII/IMOCTB yucTa
9KOJIOTMYECKOM COCTaBIISIONIEH MpU pa3pabOTKe MePCIEKTUBHBIX TOIJIUB

The compositions of high#performance of the fuel for liquid rocket engines are discussed. The reaction of
the oxidation of fuels and the action of catalysts are given. The need to take into account the environmental
component in the development of promising fuels is indicated

KiroueBrlie ciioBa: TOIIJIUBO, y,I[GJ'IBHBIﬁ HUMITYJbC, OKHUCIIUTEIb, CAMOBOCIIJIAMCHEHUEC
Keywords: fuel, specific impulse, oxidizer, self ignition
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TypOysaenTHocTh. KpriTHUeckne mapaMerpbl BBIYUCIUTEIBHOM ra30IMHAMUAKH

Ctp 14-16  YJIK 532.526.4
KOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

B pesynbraTe oOmmpHOTro aHAIM3a MapaMeTpoB poccuiickux u nHocTpaHHbIX JKP/] mokaszano, 94to ass
COBPEMEHHBIX JIBUTATENICH BOZMOXKHOE MAKCUMAITBHOE YMCII0 PeitHOMbICca OTpaHMYCHO BETUYHHAME
40...106. Paccuntano 3HaueHue maciradba Kommoroposa u moka3aHo, 4T0 OHO 3aBHCHUT OT BETUUUHBI
MJIOTHOCTH pabouero Tena u, Mo CYIIeCTBY, ONMPEACISeT MPEASIbHYIO BETHIUHY SIEHKH Pacd €THON CETKU.
[Ipu 5TOM nipenenpHas BeIMUnHa SYCUKH 3aBUCUT OT 4Kcia PeiiHob/aca U cOCTaBIIsIET BEIMYMHY B
HECKOJIbKO MPOIIEHTOB OT BEIMYMHBI MaciiTada. OnpeeneHo MECTOMOIOKEHHE CTPAHHOT 0 aTTpakTopa. OH
HaXOJUTCS B 001aCTH KPUTHIECKHX TEPMOJMHAMUYECKUX TTapaMeTpoB. [I[pUMEHHTENHFHO K IBUTATEIIO - 3TO
00J1aCTh KPUTHUYECKOT'O CEYCHUS COTIIIA.

As a result of extensive analysis of the parameters of Russian and foreign LRE, it is shown that for modern
engines the possible maximum number of Reynolds is limited to40...106 . The value of the Kolmogorov
scale is calculated and it is shown that it depends on the density of the working fluid and, in essence,
determines the limit value of the grid cell. In this case, the limit value of the cell depends on the Reynolds
number and is a value of several percent of the scale. The location of the strange attractor is determined. It is
located in the region of critical thermodynamic parameters. Inrelation to the engine # this is the area of the
critical section of the nozzle.

KitoueBsie ciioBa: TypOyJIeHTHOCTD, CTPAHHBIN aTTpakTop, Macimrad Kommoroposa, kputuueckue
apaMeTpsl.

Keywords: turbulence, strange attractor, Kolmogorov scale, critical parameters.
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TypOyaeHTHOCTB. IIATH TEOpEeM KaK MHCTPYMEHT IJ1002JIbHOTO IPe00pa30BaHUA
yYPaBHEHMI COXPAHEHHUS B LIEJISAX Pa3pad0TKH HOBBIX I10AX0/10B K BBIYMCIUTEIBbHOM
ra3oBoH JMHaAMHKeE

Ctp 20-22 V]JIK 532.526.4
IOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

[TpoBenens! riaobanbHbIe TPeoOpa3oBaHUs YpaBHEHUM COXpaHEHUS U TTOJIyYeHbI HOBbIE YpaBHEHUS,
3HAYUTEIBHO O0Jiee MPOCThIE U yI0OHBIE IS aHaJIM3a MIPOLIECCOB M MPOrpaMMUpoBaHHusl. [leTaibHo
MCCIICZIOBAHBI MPOIIECCHI TEUCHUSI B PA3IMYHBIX O0JIACTSX KHUIKOCTHOT'O PAKETHOT'O IBUTATENS
OTIpe/IeNIeHbI YCIOBUS BOSHUKHOBEHHS KITFOUEBBIX PEXKMMOB I'a30JUHAMUKH (JIAMUHAPHOCTb,
TypOyJIEHTHOCTh, HEPABHOBECHOCTb, HEYCTOWUYUBOCTD). [IpeanoxkeH moaxon K CO3JaHUI0 HOBOT'O
POCCHUICKOTO 3I€KTPOHHOI0 MPOAYKTa, TO3BOJIUBILIETO B OyAyIIeM Ha/IeKHO ONPEAEsITh MapaMeTphbl
ra30BOr0 MMOTOKA C YYETOM PEabHBIX CBOWCTB.

The global transformation of the conservation equations and the new equation is considerably more simple
and convenient for the analysis of processes and programming. The flow processes in various areas of a
liquid rocket engine are studied in detail and the conditions for the emergence of key gas dynamics regimes
(laminarity, turbulence, nonequilibrium, instability) are determined. An approach to the creation of a new
Russian electronic product, which allowed to reliably determine the parameters of the gas flow, taking into
account the real properties, is proposed.

Knrouesvie cnosa: TypOyneHTHOCTb, BBIYACIUTEIbHAS FA30JMHAMHKA, IPE0Opa30BaHuUs ypaBHEHU N
COXpaHEHHUSI.
Keywords: turbulence, computational gas dynamics, transformations of conservation equations.
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®OI'bOY BO PriObuHCKH rOCy1apCTBEHHBIN aBUAIIMOHHBIA TEXHUUECKUH YHUBEpCcUTET UMeHH [1.A.
ConoBbeBa

Hrops UcaakoBuy UukoBHY, K.T.H., TOIEHT KadeApbl IKOHOMUKHU, MEHEKMEHTA U 9KOHOMUUYECKUX
UH(QOPMALIMOHHBIX CUCTEM

Ouasbra BaagumupoBna Kamakuna, x.3.H., IOIIEHT, 3aB. KadeApoil S)KOHOMUKH, MEHEDKMEHTA U
SKOHOMHUYECKUX WH(POPMAITHOHHBIX CUCTEM

[Ipennoxeno pacueTHOEe 0OOCHOBAHUE IIENEBOM C€0ECTOMMOCTH IMPOMBIIIIEHHOT'0 Fa30TypOMHHOTO
JBUTATENsl HA OCHOBE PIHOYHOTO YPOBHS LIEHBI HA aHAJIOTMYHOE 000PYI0BAaHUE U 11€JIEBOTI0 3HAUECHUSI
PEHTa0EIbHOCTH MPOU3BOJICTBA.

Settlement justification of target prime cost of the industrial gas_turbine engine on the basis of the market
level of the price of the similar equipment and target value of profitability of production is offered.

Kntouesvie cnosa: ra3oTypOMHHBIN IBUTATENh, II€JI€Bast CEOECTOMMOCTD JBUTATEIIS.
Keywords: gas_turbine engine, target prime cost of the engine.

Csssb ¢ asmopom. iitskovichi@yandex.ru, kamakina@ mail.ru

TypOyJjenTHOCTD. I'eHepauusi BUXpsi B TpyOe

Crtp 14-16  V]JIK 532.526.4
IOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

N3n0xeHbl pe3ynbTaThl SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUM 0 BUXpeoOpa3zoBaHuio B TpyoOe. [TokazaHo,
YTO NEPBOHAYAIIBHO IMCKPETHAs My3bIPbKOBasi Macca, MOJyUYeHHas B pe3yJibTaTe KaBUTAllUH, IPEBPAIaeTCs
B CIUIONTHOM BUXPb, PACTTPOCTPAHSIIOIIMIICS OT JOHBIIIKA TPYyObl K BepxHel yactu. OOpa3oBaBIImiics
TPEXMEPHBIA BUXPh UMEET CTPOTO CTPYKTYPHUPOBAHHYIO (JOPMY UM BCETa COCTOUT U3 TPEX HEMPEMEHHBIX
AJIEMEHTOB: HOKKH, TeJla 1 OPOHKHU. Buxpb npezacrasiseT co60i ycTONUMBYIO, TPAKTUYECKU
HEU3MEHSIOIIYIOCS BO BPEMEHU CYyOCTaHIIHIO.

The results of experimental studies on vortex formation in a pipe are presented. It is shown that the initially
discrete bubble mass obtained as a result of cavitation turns into a continuous vortex propagating from the
bottom of the tube to the top. The resulting three-dimensional vortex has a strictly structured form and
always consists of three indispensable elements: the legs, the body and the funnel. The vortex is a stable,
practically unchanged substance in time.

Kntouesvie cnosa: TypOyneHTHOCTb, BUXPH, TPYOa, 3PQEKT.
Keywords: turbulence, vortex, trumpet, effect.
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Cranpapruszaums 4 cepruuKkanusa aBUALUOHHOM TeXHUKHU B Poccuu
Ctp 25-26  Y]JIK 629.065
Anenus FOpseBna BypoBa, crapumii npenonasarens, @enepanbHoe TOCyIapCTBEHHOE OI0KETHOE
oOpaszoBarensHOE yupexaeHue Boiciiero oopazoBanus (PI'6OY BO)"MockoBckuil aBHAITMOHHBII HHCTHTYT
(HauMOHANBHBIN HUccnenoBaTenbekuil yauusepceurer)" (MAU

PaccMmoTpeHsI BOIIPOCHI, CBSI3aHHBIE C HCTOPHEH CTaHJapTH3ANHI U CEPTH(HHUKAIINN aBHAIIMOHHON TEXHUKU B
Poccuiickoit umnepun u PCOCP. Onucanbl 3Tansl pa3BUTUS CTAaHAAPTU3ALNU U CEPTUPUKATUN
ABUAIIMOHHOM TEXHUKHU JI0 ¥ TToclie pacnaaa Poccuiickoit umnepuu. [IpuBeaeHsl BaxHeH e COOBITHSI 3TOTO
rnporecca.

The issues related to the history of standardization and certification of aviation equipment in the Russian
Empire and the RSFSR are considered. The stages of development of standard ization and certification of
aviation equipment before and after the collapse of the Russian Empire are described. Their most important
events are given.

Knwouesnie cnosa: aBHallMOHHAaA TCXHUKA, I'paXXKJaHCKad aBualyAa, CTaHJapTU3alus, CepTI/I(bI/IKaIII/IS{,
0€e30I1acHOCTh MOJIETA.
Keywords: aviation technology, civil aviation, standardization, certification, flight safety.
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Kpurepuii aBToMaTH4YeCKO# OLIEHKH HCTIPABHOCTH TYPOOPEeaKTUBHOIO

ABYXKOHTYPHOI'O IBUIaTe/JIs I10 HACTOTAM BPpalllCcHUA €10 pPOTOPOB B noJiére
Crp26 YK 621.45.00.112.03.54-225
Bagum Muxaiiiopuu HoBHUKOB, JTOIEHT
Anenusi IOpseBna bByposa, crapumii npernoiaBarenib
®denepalibHOE TOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICILIETO 00pa30BaHUs

(®I'bOY BO)"MockoBCKH aBUALIMOHHBIM MHCTUTYT (HAllMOHATIBHBIN UCCIIEI0OBATEILCKHI yHUBEPCUTET)"
(MAN)

PaCCMOTpeHLI BOIIPOCHI, CBA3aHHBIC C aBTOMaTH3aHHeﬁ KOHTPOJIA pa6oq1/1x nmapamMeTpoB Typ60peaKTI/IBHOF0
ABYXKOHTYPHOI'O ABHUTI'aTCJIA. Omnucan KpI/ITCpI/If/'I aBTOMATHUECKOU OLCHKHU UCITPABHOCTU TAKOT'O AIBUTATCIIA
IO COBOKYITHOCTHU COOTHOIIICHUH 3aJaHHBIX U 3aMEPACMBIX 3HAYEHUH YaCTOTHI BpallCHUs €ro poTopa
HHU3KOT'O JaBJICHUA U COOTHOIIICHUH 3aIaHHBIX U 3aMCPACMbBIX 3HAYCHUU YaCTOTHI BpallCHUA €ro poTopa
BBICOKOT O JaBjieHus. [IpuBeneHs! (opMyIibl B3aMMOCBSI3U 3TUX 3HAUYECHUH.

The questions connected with automation of control of working parameters of the turbojet two-circuit engine
are consiered. The criterion for automatic evaluation of the serviceability of such an engine is described by
the combination of the ratio of the set and measured values of the rotation frequency of its low-pressure rotor



and the ratio of the set and measured values of the rotation frequency of its high-pressure rotor. Formulas for
the relationship of these values are given.

Knroueswvie crosa: KpI/ITepI/Iﬁ aBTOMaTHYECKOU OLOCHKHU, POTOP BBICOKOI'O JaBJICHU A, POTOP HU3KOI'O
JlaBJIeHUs, TYpOOpEaKTUBHBIHN ABYXKOHTYPHBIN IBUTATENb, YACTOTA BPAIICHUSI.

Keywords: automatic evaluation criterion, high-pressure rotor, low-pressure rotor, turbojet two-circuit
engine, speed.
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ABTOMATHYECKAS OLIEHKA Ka4eCTBA padoThl TYPOOpPeaKTUBHBIX IBUTaTes el
Crp27 YK 621.45.00.112.03.54-225
Anenus IOpseBna bByposa, crapumii npenojgasarens, @enepanbHOe TOCYy1apCTBEHHOE OI0KETHOE
obOpazoBarenbHOe yupexkaenue Boiciiero oopazoBanus (PI'BOY BO)"MockoBckuii aBUaIiiOHHBIM HHCTUTYT
(HauMOHANBHBIN UccenoBaTenbekuil yausepeutet)" (MAN)

PaCCMOTpeHBI BOIIPOCHI, CBA3aHHBIC C aBTOMaTHSaHHCfI KOHTPOJIA pa60LII/IX mapaMeTpoB
TypOOpPEaKTUBHOI'O IBYXKOHTYPHOT 0 ABUTaTena. OnucaH KpUTepuil aBTOMAaTHYECKON OIICHKU UCIIPaBHOCT U
TAKOI'O ABUTATCJIA 11O COBOKYITHOCTH COOTHOIIIEHU I 3aJaHHBIX U 3aMCPACMBIX 3HAYEHHU U YaCTOTEI BpaliCHuA
€I'0 pOTOpa HU3KOI'O JaBJICHUA U COOTHOILIEHUH 3aJaHHBIX U 3aMCPACMbBIX 3HAUYEHUH YaCTOTHI BpalcHus €ro
poTopa BbIcOKOro naBieHus. [IpuBeneHs! GopMyIibl B3aMMOCBS3U ATHX 3HAYCHHH .

The questions connected with automation of control of working parameters of the turbojet two-circuit
engine are consiered. The criterion forautomatic evaluation of the serviceability of such an engine is
described by the combination of the ratio of the set and measured values of the rotation frequency of its low-
pressure rotor and the ratio of the set and measured values of the rotation frequency of its high-pressure
rotor. Formulas for the relationship of these values are given.

Knouesvie cnosa: xputepuil aBTOMaTHYECKON OI[EHKH, POTOP BBICOKOT'O JIJABJICHU I, POTOP HU3KOTO
JaBJIeHUs, TYpOOpEaKTUBHBIN ABYXKOHTYPHBIN IBUTATEIb, YACTOTA BPAIICHUSI.
Keywords: automatic evaluation, quality control, software, operating parameters, turbojet engine
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Cucrembl peryaupoBanus (pa3 razopacnpeaeseHus JBUraTesiei: np uHIuINI 1eilCTBUA
U IMATHOCTHUPOBAHHUE 10 BHEIIHUM MPU3HAKAM

Crp28-32 VYAK629.13
Jleonnn BennamunoBu4 MaopCcKui, K.T.H., TOUEHT POCTOBCKOTO rocy1apCTBEHHOTO YHUBEPCUTETA
nyteit coodmenus (PTYIIC)

[IpuBeneH nmoapoOHbIN aHAIKM3 U PACCMOTPEHA IBOJIIOIMSI Pa3BUTHS CUCTEM PETyIupoBaHus da3
ra3opacipeaciCHus ,[IBHFaTeJIeﬁ apromoOuei. U3noxeHsl KOHCTPYKTUBHBIC 0COOEHHOCTH I NpUHOUII
IlGﬁCTBI/I)I KEDKI{OfI CHUCTCMBI, YTO IMO3BOJIICT CBOCBPCMCHHO PACIIO3HABATh BHCIIHUEC IPU3HAKU TUITUYHBIX
HeHCHpaBHOCTefI. ITokxazaHbI BO3MOXKHOCTH JUarHoCTUPOBAHUA TEXHUYCCKOI'O COCTOSIHUA CUCTEM Ha OCHOBEC
(I)I/I3I/IKI/I nmponecca MmposABJICHUA HCHCHpaBHOCTeﬁ.

The detailed analysis and evolution of development of systems of regulation of phases of gas distribution of
engines of cars is resulted. The design features and the principle of operation of each system are described,
which allows to recognize the external signs of typical faults in a timely manner. The possibilities of
diagnosing the technical condition of systems based on the physics of the process of manifestation of
irregularities are shown.

Kntoueswvie cnosa: dazel razopacnpeeneHus, KjianaHbl, paclipeIeTuTeIbHbIN BaJl, KOJJIEKTOP ABUTATEIIS.
Keywords: timing phases, valves, camshaft, engine intake manifold.
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ABTOXKHUP «HA DKPAHE»
Ctp4-9 VYK 656.7.022.87
Anexcanap I'puropsesnd JIMo3HOB, 3aM. 1. KOHCTpYKTOpa mpoekTta "['uapoaBToxup”,
Maxkcum AnatoabeBud Po3ceinaso, acnupant HUY MAU, koppecnionieHT xypHana “JlBurarens”

PaCCMOTPGHBI BOITPOCHI, CBA3aHHBIC C BO3MOXHOCTBIO CO3JaHHA JICTATCIIbHBIX allllapaTOB HOBOI'O THIIA -
ABTOPOTUPYIOMINX CUCTEM, OIITUMHU3UPOBAHHBIX IJIA ITOJICTA HA O9KPAHC Y ITIOBCPXHOCTU 3CMIJIN. Onpez[eneHLI
BO3MOKHEIE 00JIACTH U MCPCICKTUBLI 9TOr0 METO/JAA.

Issues related to the possibility of creating a new type of aircraft optimized for flight on the screen of
autorotation sys temsare considered . Possible areas and perspectives of this method are defined .

KitrodeBbie ciioBa: aBTOXKHP, 3KPaHOIUIaH, Fa30MOTOPHOE TOIUIMBO, BBICOTA MTOJIETA “Ha 3KpaHe”.
Keywords: autogyro, ekranoplan, gas engine fuel, altitude “on the ground screen".
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OI'BOY BO Poi6nHCKMi rocyAapcTBEHHbBIN aBUAIMOHHBIN TEXHUUECKHU I yHUBEpcUuTeT nMenu [1.A.
ConoBbeBa

Hrops UcaakoBuy UukoBHY, K.T.H., JOIEHT KadeIpbl IKOHOMHKHU, MCHEDKMEHTA M SKOHOMHYECKHIX
WHGOPMAIIMOHHBIX CUCTEM

Ouabra BaagumupoBna Kamakuna, K.3.H., JIOIIEHT, 3aB. Kadeapoii SKOHOMHKH, MEHE/HKMEHTA 1
YKOHOMHUYECKUX NH(POPMAIIMOHHBIX CUCTEM

B cratne NpCAIOKCH AJIT'OPUTM PCHICHU A 3aia4n 000CHOBaHUS LHCHBI U TAPTHUH 3aKa3a C y4€TOM OCHOBHBIX
9KOHOMUYECCKUX U ITPONU3BOJCTBCHHBIX yCJIOBI/H\/JI ACATCIIBHOCTHU IMIPOMBIIJICHHOT'O IPCANIPUATHU A,
MMpOU3BOAAIICTO FaSOTyp6I/IHHBIe JABUT'aTCIIN.



The article proposes an algorithm for solving the problem of justifying the price and order batch, taking into
account the basic economic conditions of the economic activity of an industrial enterprise producing gas
turbine engines.

KiroueBrnie cioBa: Fa30Typ6I/IHHBII71 JABHUTaTCIIb, I.IeH006p8.30BaHI/IC ABUTaTCIIsA
Keywords: gas_turbine engine, engine pricing
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PA3BUTHUE CTAHJIAPTU3ALMU U CEPTUOUKALIMA ABUALIMOHHOM

TEXHUKHU B CCCPB CEPEJIMHE XX BEKA
Crp1l4 V]K 629.065
Anenus FOpseBna Byposa, crapumii npenonasarens, @enepanbHoe TOCyI1apCTBEHHOE OI0KETHOE
obOpazoBarenbHOe yupexaenue Boiciiero oopazoBanus (PI'BOY BO)"MockoBckuil aBuallMOHHBINA HHCTUTYT
(HauMOHANBHBIN HUccnenoBaTenbekuil yauusepcurer)" (MAU

PaccMmoTpeHsI BOIIPOCHI, CBSI3aHHBIE C MCTOPHEH pa3BUTHSI CTaHJAPTHU3AIUH U cepTU(QUKAIINK aBUAITMOHHON
texHuku B CCCP B 1924 1964rr. OnpeneneHsl 3Tanbl 3TOro pa3BuTHs. [[puBeneHbl UX BaxHeW e
COOBITHSI.

The issues related to the history of development of standardization and certification of aviation equipment in
the USSR in 1924 1964 are considered. The stages of this development are defined. Their most important
events are given.

KiroueBble cioBa: aBHAIlMOHHAS TEXHUKA, TPaXXIaHCKas aBUAIU s, CTAaHIapTH3aIU s, CepTUPUKAIUS,
0€30aCHOCTH I10JIETA.

Keywords: aviation technology, civil aviation, standardization, certification, flight safety.
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IMPOMEKYTOUYHBIE OIIEHKHN KAUYUECTBA
PABOTBI TYPEOPEAKTHUBHBIX JIBUT'ATEJIEN
Crp15 VK 621.45.00.112.03.54-225
Anenust FOpbeBna BypoBa, crapimii npernoiaBareib
denepanbHOE rOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIETO 00pa30BaHUs

(®I'bOY BO)"MockoBCKH aBUALIMOHHBIM MHCTUTYT (HallMOHAJIBHBIN HCCIIeI0BATENIbCKUI yHUBEpCUTET)"
(MAN)



PaccMoTpeHs! BOIIPOCHI, CBA3aHHBIE C aBTOMATH3allel MHOI'OYPOBHEBOH OLIEHKHU KauecTBa paboThI
TypOOpeaKkTUBHBIX IBUTaTelel aBuanaiinepa. Omnucana nocieaoBaTeIbHOCTh POPMUPOBAHUS
IPOMEKYTOYHBIX OI[EHOK KaueCcTBa X padoThI B mosiére. [IpoBeneHa Gpopmanmsanus Takux OIEHOK.

The issues related to the automation of multi-level evaluation of the work quality of the airliner turbojet
engines are considered. The sequence of formation of intermediate evaluations of the quality of their work in
flight is described. The formalization of such evaluations is carried out.

KirodueBrbie ci10Ba: KOHTPOJIb Ka4eCTBa, MHOTOYPOBHEBAs OI[EHKA, TPOMEKYTOYHBIC OIIEHKH, pabouune
napameTpsl, TypOOpPEaKTUBHBIN ABUTATEb.

Keywords: quality control, multi_level evaluation, intermediate evaluations, operating parameters, turbojet
engine.
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TypOy/ileHTHOCTH IPH HECTALIMOHAPHBIX IIPoLIeccax

Ctp 16-18  VYJIK 532.526.4
KOpuii Muxaitiosuu Koverkos, 1.1.H., MAU

HpoaHaJII/I3I/IpOBaHBI HCCTAllMOHAPHBIC IPOLECChI B PAKCTHLIX IBUTATCIIAX: BBIXO HAa PCKUM, CIIa
JaBJICHUA ITPHU OCTAHOBEC, IECPCKIAIKH, BOBHUKHOBCHHUEC HeyCTOI;'I‘II/IBOCTPI, CUTyalluu IIPU aBapuAX U
B3pPbIBAX, UMITYJILCHBIE PEXUMBI paObOTHI ,BOCIIJIAMEHEHHE TOILIIMBA, HECTAIIMOHAPHAS U HEPAaBHOBECHAS
paboTa razoreHepaTopoB, CpabaThIBaHNE KJIATIAHOB PETYIISATOPOB U IPOYEH apMaTyphl , BOCTIAMEHEHHE
CTT u ero Beiropanue. [IpemayioxeHnbl METOIbI pacueTa MapaMeTpOB MPU ITUX YCIOBUSX. Y CTAaHOBJICHA
npsiMasi 3aBUCUMOCTh HECTAIIMOHAPHBIX MPOIIECCOB OT BA3KOCTH, CKUMAEMOCTH U HEPAaBHOBECHOCTH.

Non-stationary processes in rocket engines are analyzed: entering the mode, pressure drop when stopped,
shifting, instability, situations during accidents and explosions, pulse modes of operation, fuel ignition, non-
stationary and non-equilibrium operation of gas generators, actuation of regulator valves and other valves,
STT ignition and its burnout. Methods for calculating parameters under these conditions are proposed. The
direct dependence of non-stationary processes on viscosity, compressibility, and nonequilibrium is
established.

KitoueBslie ciioBa: TypOyJIeHTHOCTD, HECTAI[MOHAPHOCTB, BA3KOCTb, CAKMMAEMOCTh, HEPAaBHOBECHOCTb.



Keywords: turbulence, unsteadiness, viscosity, compressibility, nonequilibrium.
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KOHTPOJIb YPOBHS BUBPAIIMI IIU®POBBIMU METOJAMU
MHOT'OCTYIIEHYATOI'O AUCKPETHOI'O ITPEOBPA30OBAHUSA ®YPHE I1PU

PABOTE PAKETHOI'O IBUT'ATEJIA
Crp19 V]IK 532.528
Anenus IOpbeBna byposa, crapumii npernojaBarens,
FOpwuii Muxaiinosuu Kouerkos, mpodeccop, 1.T.H.
®denepalibHOE TOCYIApCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs

(®I'BOY BO)"MockoBCKH aBUALlMOHHBIA HHCTUTYT (HAllMOHAJIBHBIN HCCIEA0BATENbCKUN YHUBEPCUTET)"
(MAN)

PaccMmoTpeHBI BOIIPOCHI, CBSI3aHHBIE C HAAEKHOCTBIO IBUTATENIFHBIX YCTAHOBOK pakeT. OmucaHbl MPUHIUIIBI
OLIEHKH! YPOBHS BUOpaLNii paKeTHOTO IBUTATENS U (POBBIMA METOAaMH MHOT OCTYTIEHYAaTOT'0 TUCKPETHOT O
npeobpazoBanus @ypee. [Ipusenens! Gopmyiisl Takoro mpeoOpa3oBaHUs Pa3HOCTHBIMU LU (DPOBBIMU
bupTpamu.

The issues related to the reliability of rocket propulsion systems are considered. The principles of estimating
the vibration level of a rocket engine using digital methods of multi_stage discrete Fourier transform are
described. Formulas for such a transformation using difference digital filters are given.

KiroueBsie ciioBa: koddunueHTs! puitbTpanuu, mpeodpasoBanue Oypbe, pasHOCTHAS QUIBTpAIHS,
PaKeTHBIN JBUTATEINb, IM(POBOM CUTHAIL.

Keywords: filtration coefficients, Fourier transform, difference filtering, rocket engine, digital signal
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3amura JaHHBIX B MOOMJIbHBIX YCTPOHCTBAX

Crtp 26-27 Y]IK 004.49

Amnpapeii UBanoBuu KacbsH, K.T.H., 1o1ieHT , MOITY "Cuneprus"

Hrops Anexcanaposuyd Hecrepos, k.1.H., nouieHT MY MBJ] PO

PaccmarpuBaroTcst yrposbl, CBSI3aHHBIE C TEPEXBATOM TpapuKa u
HCCAHKIIMOHHWPOBAHHBIM JOCTYIIOM.

Threats related to traffic interception and unauthorized access are considered.
Knrouessie cnoBa: ananu3 Tpaduka, 3amura, Cny(GUHT, BUPTyalbHAas YaCTHAS CETh.

Keywords: traffic analysis, defense, spoofing, VPN.
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MOBBIINEHUE HAJIEKHOCTHU JIBUTATEJIEN JJETATEJBHBIX ATIIIAPATOB

Crp4 VYJK 3385

OI'bOY BO Pribunckuii rocyiapcTBEHHbIN aBUAlMOHHBIN TEXHUUECKUN yHUBepcUTeT nMeHu [1.A.
ConoBbeBa

Hrops UcaakoBuu UukoBuY, K.T.H., TOLEHT Kapeapbl SKOHOMUKH, MEHEIPKMEHTA U SKOHOMHUYECKUX
UH(OPMAIIMOHHBIX CUCTEM

Ouabra Bnagumuposna Kamakuna, k.3.H., IOIIEHT, 3aB. Kadeapoil S)KOHOMUKH, MEHEDKMEHTA 1
9KOHOMUYECKUX UH(POPMALIMOHHBIX CUCTEM

[Ipemnoxeno pacueTHOE 0OOCHOBAHHME IE€TIEBOM CTPYKTYpHI cebectonmocTH I T/, koTopas obecrieunBaer
1esneBbie 3HaueHus peHTabenpHocTy [ TJl 1 3anmaca puHAHCOBOM TPOYHOCTH MPOMBIIIUIEHHOTO

HNPEAIPUATHUA.

A calculation justification of the target structure of a gas turbine engine is proposed, which provides target
values of profitability and financial strength of an industrial enterprise.

KitoueBsie ciioBa: meneBasi ce6eCTOMMOCTh MAIIMHOCTPOUTEIBHOM MPOAYKIIUU



Keywords: target cost of engineering products.
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PA3BUTUE CTAHJIAPTU3ALIUU U CEPTU®UKALIUUA ABUALIMOHHOM

TEXHUKU B CCCPHU P® B KOHIE XX - HAYAJIE XXI| BEKOB
Crp5 VYK 629.065
Anenus FOpseBna Byposa, crapumii npenonasarens, @enepanbHoe TOCyI1apCTBEHHOE OI0KETHOE
oOpazoBarenpHOE yupexaeHue Boiciiero oopazoBanus (PI'6OY BO)"MockoBCKkuUii aBUAIMOHHBIN HHCTUTYT
(HarMOHANBHBIN HccienoBaTensckuil yuusepcurer)" (MAU

PaccMoTpeHBI BOIPOCHI, CBSI3AHHBIEC C UCTOPUEH pa3BUTHS CTAaHIAPTU3AMNY U CEPTU(UKAIINY aBUAIIMOHHON
texHuku B CoBerckom Coroze u Poccuiickoit @eaepamun B 1965-2001rr. OnipeneneHbl €ro 3Tamnsl.
[TpuBeneHbl UX BayKHEUIINE COOBITHSL.

Issues related to the history of standardization and certification of aviation equipment in the Soviet Union
and the Russian Federation in 1965-2001 are considered. Its stages are defined. Their most important events
are given.

KiroueBble ciioBa: aBHallMOHHAs TEXHUKA, IPaXIaHCKask aBUAIls, HOPMBbI JIETHOU T'OTHOCTH,
CTaHJapTH3AIUs, CepTUHUKALIHSL.

Keywords: aviation equipment, civil aviation, airworthiness standards, standardization, certification.
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HCTOPUS 1 HATIPABJIEHUA PA3BUTHUA POCCUHUCKOI'O
MOPCKOI'O I'A30TYPBOCTPOEHUA
Crp 6-7 YJIK 621.791.722

ITAO "OAK "Carypn':

Maxkcum Huxosnaesnu BypoB, riaBHbIi KOHCTPYKTOP 10 EPCIIEKTUBHBIM pa3padoTKam, K.T.H.,
Anexcanap BsaueciapoBu4 JIoryHoB, riIaBHbBIN CIIELIUAINCT, I.T.H.,

Jenuc Buxkroposu4 {aHniioB, BeIyMi HHKEHEP-TEXHOJIOT, K.T.H.

PaccMoTpeHbl OCHOBHBIE, HCTOPUYECKH CIIOKUBILIMECS, TOJIXOAbI K CO3JaHHI0 MOPCKHX I'a30TypOUHHBIX
nBurarenei u ycranoBok. [IpencraBnenst pesynbratsl padot [TAO "OJJK-Carypu" B ob6nactu pa3paboTku
KOHCTPYKTOPCKOM M TEXHOJIOTUUECKOM 6a3pl MOpcKoro razotypooctpoenus B Poccuu. Paccmotpensl
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OCHOBHBIE MMPOOIEMBI, KOTOPbIE HEOOXOAMMO PellaTh MPU KOHBEPTAI[MU aBUALMOHHBIX Fa30TYPOUHHBIX
JBUTATEJICH U1 UX IIPUMEHEHUS B COCTaBE MOPCKUX DHEPreTUUECKUX YCTaHOBOK. PaccMOTpeHbI
NEepCIEeKTUBHBIC HAIIPABJICHUS Pa3BUTHS MOPCKHX Ia30TypOMHHBIX YCTaHOBOK. OTipeieneHbl TpeOoBaHuUs K
CHeUaTbHBIM KOPPO3MOHHOCTOMKHUM 5KapOIPOUHBIM CIIJIaBaM Il MOPCKUX Ta30TypOMHHBIX ABUTaTeNeH U
ycraHoBOK. CO3/1aH sKapOoIlpOYHbIN HUKEJIEBBIH CIIJIaB HOBOT'O MTOKOJIEHU I, 001aIal0IH i1 BBICOKOM
CTOMKOCTBIO K MOPCKOM COJIEBOM KOPPO3UH.

Examinatedmain historical formed approaches of creation sea gas turbine engines and plants. Represented of
resultates of PAS "UEK-Saturn™ works in region of laborations constructions and technological base sea gas
turbine production Russia. Examinated main problems wich necessary decide for transform aviation gas
turbine engines in employment for sea energetical plants. Examinated perspective directions of development
sea gas turbine a plants. Fouded reguirements for special corrosion stand superalloys, wich necessaryies for
sea gas turbine engines and plants. Elaborated nickel superalloy of a new generation, which has high
firmness a sea salt corrosion.

KiroueBrie ciioBa: FaSOTyp6I/IHHLIC YCTaHOBKHU, SHCPI €CTUUICCKHUC FTy, MOPCKHE SHEPTOYCTAHOBKU,
SJICKTPOCTAHIIUH, TOIIJIMBHAs Bq)(l)eKTI/IBHOCTB, CIICIHUAJIbHBIC CIIJIaBBbI.

Keywords: Gas-turbine units, Electric power generation gas turbines, boat gas turbines powerplants, power
stations, fuel efficiency, spetial alloys.
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TYPBYJEHTHOCTDb. TIPOCTPAHC TBEHHBIA HECTAIIMOHAPHO-
TEIIVIOBOUJK3EPHUC ) KPAMT

Ctp 8-11  VJK 532.526.4
FOpmuit Muxainosud Kouerkos, 1.1.H., MAU
Anekcanap UBanosuu bakanos, akajemuk MUA

[IpencraBieHbl pe3ysIbTaThl IeJICHAPABICHHBIX CHCTEMAaTHUECKUX HCCIIeIOBaHI I 0COOEHHOCTEH
npoueccos, mpoucxosmmx B JKPJIMT. PaccMoTpeHbl BaKHBIE OTIMYUS 110 CPABHEHHIO C MAPILICBBIMH
KPJI, Takue KaK HeCTallMOHAPHOCTh, BOSHUKAOILAS M 3-32 IIUKINYECKOT0 XapakTepa paloThl,
HCPaBHOBCCHOCTb XMMHUYCCKUX U TCPMOAMHAMHUUYCCKHX ITPOLECCOB, a TAKKC CUJIBbHOC BIIMSIHUEC B 9TUX
ycI0BUAX 3P(PEKTOB CHKUMAEMOCTH 1 Bs3KOCTH. [1oka3aHa mpsimMasi CHIIbHas 3aBUCHMOCTB 3THX ITapaMeTpoB
Mexty coboii. Ocoboe BHUMaHUeE yaeneHo Takomy cBoicTBY JKPJIMT kak HepaBHOMEPHOCTh
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pacnpeneneHus TeIIOBbIX U TEPMOJMHAMUYECKUX ITapaMeTpoB. IIpencraBienbl HOBbIE SKCIIEPUMEHTAIIbHBIE
pe3yIBTATHI MO CTPYKTYPE MOTOKOB BOIM3U CTEHOK MOJICIBHBIX JABUTaTeNel. Clenanbl KOTUYECTBEHHBIE
OLCHKH HEPABHOMEPHOCTH PACHPEAEIICHUS B TPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME OCHOBHBIX
TEIUIOBBIX [TAPAMETPOB.

The results of targeted systematic studies of the features of the processes occurring in the LRDMT are
presented. Important differences in comparison with marching LRE are considered, such as unsteadiness
arising from the cyclical nature of work, non-equilibrium of chemical and thermodynamic processes, as well
as the strong influence of compressibility and viscosity effects in these conditions. The direct strong
dependence of these parameters on each other is shown. Special attention is paid to such a property of
LRDMT as uneven distribution of thermal and thermodynamic parameters. New experimental results on the
structure of flows near the walls of model engines are presented. Quantitative estimates of the unevenness of
the distribution of the main thermal parameters in the space-time continuum are made.

KiroueBrlie cioBa: Typ6y.]'IeHTHOCTI), METO ropfmeﬁ BuU3yajn3allui, HCCTAIIUOHAPHOCTh, HCPABHOBECHOCTE.
Keywords: turbulence, hot method of visualization, non-stationarity, non-equilibrium.
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HUrops Anexcanaposu4 Hecrepos, k.T.H., 1011eHT Kadeap bl ”HHOP MATUKHA U MATEMATUKH
MockoBckoro yausep cutera MBI Poccun umenu B. . KukoTs

B craTthe paccmaTpuBarOTCs MyTH AATBHEHUIIETO PAa3BUTHSI TEXHOJIOTHH "CTeNC" U BIUSHHUE TEXHOJIOTHHU Ha
BHELIHMI 00sIMK O0eBOI aBHaIy OyAyIlero u Ha cpeicTBa oOHapyxeHHs. OJTHO U3 MepCIeKTUBHBIX
HaIpaBJICHUH B 3TO cdepe npearnonaraet ucnoiaszoanue B PJIC 6onee HU3KUX 4aCTOT
anekTpoMarauTHOrO crekrpa (YBY, OBY) nmo cpaBHEHHIO C OOBIYHBIM pab0ounM paaHoIOKaIiOHHBIM
Juana3oHoM. J[pyroe HampaBiieHHE CBS3aHO C MH(PpaKpacHbIMU KOMIIJIEKCAMHU, CHOCOOHBIMH OOHAPYKUTh
TEIJIOBOE U3ITyueHue ropsunx yacreit JIA. Yerexu 3TX TEXHOJIOT U TPeOYIOT CHUKEHUSI IEMACKUPYIOIINX
npu3HakoB JIA He TOIBKO B paauoJI0KaIMOHHOM, HO 1 B UK -nramnasone.

The article discusses the ways of further development of the stealth technology and the impact of the
technology on the appearance of the future combat aircraft and on detection tools. One of the promising
areas in this area involves the use in radars of lower frequencies of the electromagnetic spectrum (UHF,
VHF) in comparison with the usual working radar range. Another direction is associated with infrared
complexes capable of detecting thermal radiation from the hot parts of aircraft. The successes of these
technologies require a reduction in the unmasking features of the aircraft not only in the radar, but also in the
infrared range.

KiroueBsle cioBa: crenc-TexHonoruu, Hu3koyacrorusie PJIC, pagnonoriomaroiye Mmarepuasl.
Keywords: stealth technology, radars of lower frequencies, radiation-absorbent materials.
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PaCCMOTpeHBI BOITPOCHI, CBA3AaHHBIC C YCJIOBUAMU, KOTOPBIM OJOJIKHBI YAOBJICTBOPATH aBHAIlTUOHHBIC
TPaHCIIOPTHBIC CPCACTBA, O6€CHC‘II/IBaIOIHI/Ie HOTpe6HOCTI/I B IICPCBO3KAX MCCTHBIX U 6J'II/I3KOM3FI/ICTpaJ'IBHBIX

JIMHUH B COBPEMEHHBIX YCIOBUSIX.

The issues related to the conditions to be met by air transport vehicles that meet the needs for transportation
of local and short-haul lines in modern conditions are considered.

KiroueBnie cioBa: ABTOXKUP, OKPAHOILJIaH, JaJIbHOCTb, SKOHOMUYHOCTDb U KOM(i)OpT mojéTa.
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TYPBYJIEHTHOCTb. OCOBEHHOCTHU TEINNIOMACCOOBMEHA COIIEJI
PATT ITPU PABOTE HA 3BE3/IOOBPA3HBIX 3APATAX
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KOpwuii Muxaiinosuu Kouerkos, 1.1.H., MAU

HOKa3aHO, qTo 3B63,H006p33HBIﬁ 3apsaa TBEpAOro TOIJIMBa O6YCJ'IOBJ'II/IB8.CT MHOBBIIICHHBIN
CYLIECTBEHHO HEPaBHOMEPHBIM pasrap B JI0- U CBEPX3BYKOBOM YACTIX COIMJA, MPUYEM HMCKAKEHUS B
CBerSBYKOBOI\/'I JaCTH MIPOAOJDKAIOT MHTCHCHUBHO PA3BUBATHECA U IIOCJIC BBITOpaHUS J'Iy‘-ICfI B 3apsnac.
Honyquo HOBOC€ sIBJICHHC B PI[TT, 3aKJII0O9aromIeecss B TOM, 4TO B CBEPX3BYKOBOM COILJIC IPEABAPUTCIIBHO
HaHCCCHHOC Ha MOBCPXHOCTh CTCHKH BOSMYIICHUEC IMOABCPIracTCAa BO3IICfICTBPIIO CO CTOPOHBI ITIOTOKAa HOBOT O
MCXaHHU3Ma pa3pylmcHHuA W YHOCAa MaT€puajla B HaAIIpaBJICHHM IIOTOKa C HapaCTaI-OH_Ieﬁ CKOpPOCTBIO H
MMpUBOJAAIICC K MHOT'OKPATHOMY YBCIMYCHUIO TEILIOMAaccOOOMEHA B ATOU 00nacTu. MakcruMab HbIE YHOCBI
Marcpuajia Ha BXOIIHOfl KPOMKE YTOIIJICHHOI'O COIlJIa MPOUCXOOAT B MECTAX, PACHOJOXKCHHBIX HAIIPOTHUB
nydeit 3apsiaa. IHTEHCUBHOCTh Pa3BUTHSI HaYaIbHBIX MCKOKCHUN TTPOUIIS CBEPX3BYKOBOM YaCTH COILIA U
(bopMa CJI€da 3a HUMH 3aBUCAT OT HavaJIbHOU (bOpMBI HCKaXCHUs, €0 MCCTOIIOJIOXKECHUA 1N OTHOCHUTEIbHOUI
TTyOUHBI.

It is shown that the star - shaped charge of solid fuel causes an increased significantly uneven
acceleration in the pre-and supersonic parts of the nozzle, and distortions in the supersonic part continue to
develop intensively even after the rays burn out in the charge. A new phenomenon is obtained in the rdtt,
which consists in the fact that in a supersonic nozzle, a pre-applied perturbation on the wall surface is
affected by the flow of a new mechanism of destruction and entrainment of material in the direction of the
flow with increasing speed and leads to a multiple increase in heat and mass transfer in this area. Maximum
material entrainment at the inlet edge of the recessed nozzle occurs in places located opposite the charge
beams. The intensity of development of initial distortions of the profile of the supersonic part of the nozzle
and the shape of the trace behind them depend on the initial form of distortion, its location and relative
depth.

KitoueBble cioBa: TypOyI€HTHOCTh, METO/1 TOPsiUEi BU3yalln3allli, METOJ] YHOCA MACCHl.
Keywords: turbulence, hot method of visualization, method of mass entrainment.
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PaccmaTpuBatoTcs cBoiicTBa OeCKOHEUHBIX uncen. Broadrcs apudmernyeckue neicTBUS.
Properties of infinite numbers are considered.

KiroueBble ciioBa: GECKOHEUHBIE YN CIIA, BBIYUCIUMOCTb.

Keywords: infinite numbers, computability.

1. I'. bupkrogd, T.baptu. CoBpemenHas npukianHas anredpa. M.: Mup, 1976 r.

2. A. Kacesn. [1poctsie uncna // JIsuratens Ne 4, 2018
3. A. Kacpsan. IIpocteie uucna / JIpurarens Ne 6, 2018

Csssb ¢ asmopamu: a.kasyanl@yandex.ru

YIPABJIEHYECKUH AHAJIN3 COCTOSAHUA IBUT'ATEJIECTPOUTEJIBHOI'O
HPEATIPUATUA

Crp 2-3 VYJIK 338.5

®OI'bOY BO PriOuHCKH rOCy1apCTBEHHBIN aBUAIIMOHHBIA TEXHUYSCKU yHUBEpCUTET UMeHU [1.A.
ConoBbeBa

Hrops UcaakoBuy UukoBHY, K.T.H., TOIEHT KadeApbl IKOHOMUKHU, MEHEKMEHTA U IKOHOMUUYECKUX
UH(QOPMALIMOHHBIX CUCTEM

Oubra Baragumuposna Kamakuna, K.3.H., IOIEHT, 3aB. Kadeapoil SJKOHOMUKHU, MEHE/PKMEHTA U
YKOHOMHUYECKUX NH(POPMAITUOHHBIX CHCTEM

[IpoBenen ynpaBiaeHYECKUI aHAIN3 FOI0BOM (PMHAHCOBOI oTYeTHOCTH rpyIbl npeanpustuiit O /1K,
BBISIBJIEHbI 9KOHOMHYECKHE ITPOOJIEMBI, PACCMOTPEHBI HAMlPaBJIEHU S MOBBIIICHUS 3PPEKTUBHOCTU UX
ACATCIIBHOCTH.

A management analysis of the annual financial statements of the group of enterprises of ODK was carried
out, economic problems were identified, directions of increasing the efficiency of their activities were
considered.

KiroueBrble clioBa: SKOHOMUYECKAs B(I)(I)CKTI/IBHOCTL, peHTa6CJ'ILHOCTL, MMpOU3BOAN TCIIBHOCTL TPy Jiad
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Ha npumepe penienns KiacCuyecKoi ra3oIMHaMHU4YeCKOM 3a/1a4i MTOKa3aHbl BO3MOKHBIE TPUYHHBI
BOBHUKHOBCHUA IICPUOANICCKHUX ITPOICCCOB IIPU TCUCHUU B )I(I/I,I[KOCTI/I/FaBG. HaHHOG SABJICHHUC ITPUHATO
Ha3bIBaTh - TYpOYJIEHTHOCTb.

The possible causes of periodic processes during flow in a liquid/gas are shown by the example of solving a
classical gasdynamic problem. This phenomenon is often referred to as turbulence.

KitoueBsie cioBa: LleHTpoOeXHbBIE CTYIIEHH, MHOTOPS/IHBIE PEIIETKH, O0TeKaHHe LIMJINHPOB,
[IEPUOAUYECKUE TPOLIECCHI
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AHDPPOPUKA YIIPABJIEHUSA JIBYXIBUT' ATEJILHON CUJIOBOM

YCTAHOBKOM ABUAJAMHEPA C HECUMMETPUYHOM TATOM B TOJIETE
Crp 11 VY]IK 629.065

Anenus FOpseBHa BypoBa, crapumii npenonaBarens, DenepanbHoe TOCy1apCTBEHHOE OI0KETHOE
obOpazoBarenbHOe yupexaenue Boiciiero oopazoanus (PI'bOY BO)"MockoBckuii aBUaliuOHHBIA HHCTUTYT
(HauMOHANBHBIN HccnenoBaTenbckuil yuusepcuter)" (MAU

PaccMoTpeHbI BOIIPOCHI, CBSI3aHHBIE C AH3PPOPUKOM YIIPABIICHUS ABYXIBUTAaTEIbHON CUIIOBON YCTaHOBKOM
aBUaiaifHepa J10 U 10cJie MOBPEXIACHHS U (MJIM) YaCTUYHOM HEUCIIPAaBHOCTHU O/IHOT'O U3 €ro JBUTaTeNeH B
non€re. [IokazaHa BO3MOXKHOCTb TaKOW aHIPPOPUKHU ITYTEM CPAaBHUTEIBHOI O AaHAJIN3A 3aMEPSAEMBIX U
3aJJaHHbIX 3HAUYEHU W MapaMeTPOB TSTU €ro ra3oTypOMHHBIX BUTaTeneil. OnpeneneHs! yCIoBUs
MUHHMM3AL WU PA3HOTATOBOCTHU 3TUX ABUTATENICH B ITOJIETE U KOMIICHCALIUM aCHMMETPHUH UX TATH I10CIIE
MOBPEX/IEHUS U (UITH ) YACTUYHOM HEMCIIPAaBHOCTH OJHOIO U3 HUX.

The issues related to the unerroric of controlling the two-engine powerplant of an airliner before and after
damage and (or) partial failure of one of its engines in flight are considered. The possibility of such an
unerroric is shown by a comparative analysis of the measured and set values of the thrust parameters of its
gas turbine engines. The conditions for minimizing these engines thrust asymmetry in flight and
compensating for their thrust asymmetry after damage and (or) partial failure of one of them are determined.
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[TpencraBieHsl pe3yabTaThl CHCTEMATHYECKUX UCCIEIOBAHUM TYpOYJICHTHOCTH CTpaTU(GPUIIMPOBAHHBIX
IIOTOKOB Ha IPUMEPE CITYTHBIX JO3BYKOBBIX CTPYH U MIOKa3aHa AMHAMMKA Pa3BUTHS TEUEHUS U
MIOCJIEZIOBATEIBbHOCTD IIEPEX0/1a OJHUX PEKUMOB B Apyrue. [Iposenan aHaiu3 v moJydeHbl YUCIIEHHbIE
JMana3oHbl, XapakTepHbIe Ul TypOyJEeHTHBIX TEUSHUH: JIaMUHAPHBIN pexuM, pexxuM ToamuHa-
HInuxTHHTa, rpagueHTHBIE BOIHBI KenbBuHa-I enpMronbiia u passuTas TypOysieHTHOCTh. MccnenoBanus
IIPOBEJIEHBI B LIEJIX BHIOOPA MPOEKTHBIX TAPAMETPOB XOHEUKOMOOB JUISl SIIEPHBIX YHEPrOJBUTATEIbHBIX
YCTaHOBOK.

The results of systematic studies of turbulence of stratified flows on the example of satellite subsonic jets are
presented. the dynamics of flow development and the sequence of transition from one mode to another are
shown. The analysis was performed and numerical ranges characteristic of turbulent flows were obtained:
laminar mode, Tolmin-Schlichting mode, Kelvin—Helmholtz gradient waves and developed turbulence. The
research was carried out in order to select the design parameters of honeycombes for nuclear power plants.

KittoueBble cioBa: TypOyI€HTHOCTb, SICPHBIA PaKeTHBIHN ABUTATENb, XOHEHKOMOBI, CITyTHAs CTPYAL.

Keywords: turbulence, nuclear rocket engine, honeycombs, satellite jet.
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PABPABOTKA METOJIUKNU PACYHETA CMECUTEJIA

C ABYX®A3HBIM PABOYHUM TEJIOM (ITPSIMAS 3AJTAYA)
Ctp 2-4-  VJIK 621.317.329:626.12

DenepanbHOE rOCYAapCTBEHHOE O010/DKETHOE 00pa30BaTEeIbHOE YUPEKICHHE BHICIIEI0 00pa3oBaHuUs
"MOCKOBCKHU1 aBUALIMOHHBIA HHCTUTYT

(HauunonaneHusiii nccnenoBatensckuil yausepcutet)" (MAN):

Hrops AnexcanapoBud JlememuHckuii, 1.T.H., mpodeccop

Cs Cwii, acnupanTt

PaccmaTpuBaetcst cmecuTelns ¢ AByX(a3sHBIM pabOYUM TEIIOM, MPEACTABIISIONII CO00I 0CeCUMMETPUYHBIN
KaHaJ IEPEeMEHHOMN reOMETpHUH, CHAOKEHHBIN PAIOM CTPYHHBIX PopcyHOK. OcH CTpyHHBIX (POPCYHOK
PacCIIOJIOKCHBI IICPICHAUKYJIIAPHO OCU KaHaJIa. B kanan II04acTCA ,[[ByX(pa3HLII71 ra3okalneilbHbIA HOTOK
BO3/JyXa M TOIJIMBA, KOTOPbIN BBITEKAET uepe3 cTpyiiHble popcyHku. PaspaboTana maremaTrdeckas MOJIeNb
W IIporpaMma pacueTa, MO3BOJSAIOIAS MOJIYyYaTh HA BBIXOJE U3 CMECUTEINS pACIpE/ICIICHUE TapaMeTPOB
IBYyX(ha3zHOTO MMOTOKA.

We consider a mixer with a two-phase working fluid, which is an axisymmetric channel of variable
geometry, equipped with a number of jet nozzles. The axes of the jet nozzles are located perpendicular to the
axis of the channel. A two-phase gasdrop flow of air and fuel is fed into the channel, which flows out
through jet nozzles. A mathematical model and calculation program have been developed that allows
obtaining the distribution of two-phase flow parameters at the mixer outlet.

KiroueBbie ci1oBa: cMecuTelNb, IBYX(a3HbINA OTOK, CTPYHHBIE OPCYHKH, T'a3, KaIiau, GOpMUPOBAHUE MTOJICH
[1apaMeTpPOB.

Keywords: mixer, two-phase flow, jet nozzles, gas, drops, the formation parameter fields.
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TEHAEHIMU U3BMEHEHUSA IITATHOM YUCJIEHHOCTUIIEPC ‘OHAJIA
I'PYIIIBI ABUT'ATEJIECTPOUTEJBHBIX HPEIITPUATHUN

Crp 10-11  VJIK 338.3

OI'bOY BO PribuHCckuii rocy1apcTBEHHBIH aBUAIIMOHHBIM TEXHUUYECKUH yHUBepcUTET nMeHu [1.A.
ConoBbeBa

Hrops UcaakoBuu UukoBuY, K.T.H., JOICHT Kadeapbl SKOHOMUKH, MEHEKMEHTA U 9KOHOMHUYECKHX
WH()OPMALIMOHHBIX CUCTEM

Oubra Baagumupona Kamakuna, K.3.H., IOI[EHT, 3aB. Kadeapoi SKOHOMUKH, MEHEKMEHTA U
YKOHOMHYECKUX HHPOPMAITHOHHBIX CUCTEM

IIpoBenen ynpaBJjieHYeCKHd AHAJIN3 OCHOBHbIX IKOHOMUYECKHX COOTHOLICHUH YUCIEHHOCTH
MEePCOHAJIA, CTPYKTYPbI €e0eCTOMMOCTH, IroA0BOH (PMHAHCOBOI OTYETHOCTH IPYNIbI MPeINnPus THIA
MaIHHHOCTpOHTeHbHOﬁ 0Tpac/ii, NPpeajJoKeH moaxoa K 000CHOBAHHUIO HOpMaTI/IBHOﬁ YUCJICHHOCTH
MepCcoHAIa, PACCMOTPEHbI HANPABJICHUS MOBbIIIEeHUS Y(PPEKTUBHOCTH UX /IeATEIbHOCTH.

A managerial analysis of the main economic relations of the number of employees, cost structure,
annual financial statements of a group of enterprises in the engineering industry is carried out, an
approach to substantiating the standard number of personnel is proposed, and directions for
increasing their efficiency are considered.

KuaroueBrbie ciioBa: NMPOU3BOAUTCIILHOCTL TPyAa, HOpMATUBHAHA YUCJICHHOCTD II€PCOHAJA.
Keywords: labor productivity, standard number of staffiteration.
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_ TYPBYJIEHTHOCTbD.
MATEMATHYECKNU AHAJIN3 PEJIAKCAITMOHHBIX ITPOIECCOB
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KOpuii MuxaisoBuu Kouerkos, 1.17.H., npopeccop PI'BOY BO "MockoBckuil aBUallMOHHBIN HHCTUTYT
(HarMOHATBHBIN HCClleIoBaTeIbCKUM YyHHBepcuTeT)" (MAN)
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[IpoBeneH BcecTOpOHHUN MaTeMaTUYEeCKUN aHaIM3 PYHKIIMH HOPMATBbHOTO HACHIIIIEHHU S (3aKOH TICH OT KCH).
Ha npumepax noka3zana e€ yHUBEpPCaIbHOCTb. Y CTAHOBJICHBI JINHEWHbBIC MHTEPBAJIBI 3TON (PyHKIINH,
MMO3BOJIAIOIIME TPOBOANUTH HaIlC)KHI)If/'I MMPOTHO3 pCIIaKCAIIMOHHBIX ITPOLUCCCOB B PA3JIMYHBIX HAYYHBIX
HarnpaBiIeHUX (PU3UKH, XUMHU U, TEXHUKH, METUITUHE U T1p.). PazpaboTan MeTO1 MOMCKa JTMHEWHBIX
oOnactel pyHKIIMM Ha HEMMHEHHBIX yyacTKax MyTeM Iepexo/ia K € BHICOKO-Tu(ppepeHIInaTIbHBIM
MPOU3BOAHBIM, TO3BOJISIOINM JIeNaTh OoJiee riryOoKuii aHanu3 nporecca. Pazpaboran mpocToi, 10CTyHBII
B ITPAKTUKEC BBIUHCIIEHUH CII0CO0 HaXOKIACHU A CBEPXBBICOKUX ITPOU3BOAHBIX CI)YHKI_[I/II/I HOPMAJIBHOT'O
HACBHIIIEHU. Y CTaHOBJIEHBI 001aCTH HA 3TOW (PyHKIIMH, OTpAKAIOLIHE OCHOBHBIE (PU3NYECK He
penakcannoHHbIE MPOIECChl (001aCTh CKPBITOM MHAYKIIUU, 001aCTh aBTOMOJICTIFHOM peslakcaliiu U 00J1acTh
MPOrpaMMHUPOBAHHOTO 3aTyXaHUs).

Comprehensive mathematical analysis of the normal saturation function named psi-ksi relationship is carried
out. Given examples show us its versatility. Linear intervals of this function are defined, what makes it
possible to reliably forecast the relaxation processes in various scientific fields such as: physics, chemistry,
engineering, medicine, etc. A method is developed for finding linear regions of the function on nonlinear
areas by switching to its higher order differential derivatives, that allows us to carry through more in-depth
analysis of the process. A convenient method in calculation practice for finding ultrahigh derivatives of the
normal saturation function, has been developed. The regions on this function that reflect the main physical
relaxation processes (the region of latent induction, the region of self-similar relaxation and the region of
programmed attenuation) are determined.

KuroueBble cioBa: TypOyJI€HTHOCTD, pelaKcalus, HaChIIIEHHE, MAaTEMaTHYECKU I aHaIu3.

Keywords: turbulence, relaxation, saturation, mathematical analysis.
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Properties of infinite numbers are considered. Arithmetic operations are introduced.
KiroueBrnie ciioBa: 6€CKOHC‘-IHBIC quciiia, aJIrera, BbIYHCIIMMOCTbD.
Keywords: infinite numbers, algebra, computability.
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YIIPABJEHYECKASI MOJEJIb ®UHAHCOBOU JESITEJIBHOCTU AO «OJIK»
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®OI'bOY BO PriOuHCKH rOCy1apCTBEHHBIN aBUAIIMOHHBIA TEXHUYECKUH YHUBEpCcUTET nMeHU [1.A.
ConoBbeBa

HUrops UcaakoBuu UukoBUY, K.T.H., TOIEHT Kadeapbl SIKOHOMUKHU, MEHEPKMEHTAa U SKOHOMHUYECKUX
MH(QOPMALIMOHHBIX CUCTEM

Ousbra BaragumupoBna Kamakuna, K.3.H., IOIIEHT, 3aB. Kadeapoil S9KOHOMHUKHU, MEHE/PKMEHTA U
9KOHOMHYECKUX HH(DOPMAITMOHHBIX CHCTEM

Crathst pacKkpbIBaeT NPUHIIUIIBI (PUHAHCOBOTO IUTAHUPOBaHUs U ynpasyieHus kommnanueid AO «OJ1K»,
CJIEyIOIMeE U3 IPOBEAECHHOI0 aBTOPAMH aHaJIN3a OTKPBITON OyXralnTepcKoil OTYETHOCTH YIpaBJIsStoIen
KommnaHuu 3a nepuoa 2016-2018 rr.

The article reveals the principles of financial planning and management of the UEC JSC company, following
from the analysis carried out by the authors of the open accounting statements of the management company
for the period 2016-2018

KitoueBpie cnoBa: (uHaHCOBas AEATENBHOCTh KOMIAHUM, YIPABJIEHYECKUH aHanmu3 (HUHAHCOBOU
OTYECTHOCTHU

Keywords: financial activities of the company, management analysis of financial statements
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B craTbe npeioskeH aBTOPCKUI METOA pacyera 3anaca (puHaHCOBOW MPOYHOCTHU MPEANPUATHS I10 JAHHBIM
CTaHAapTHOU TOJJ0BOM OyXralaTepcKOil OTUETHOCTH, KOTJja IMHUS BBIPYUKHU IPAKTUUECKU NIapajuiebHa
JMHUU c€0eCTOMMOCTH MPOAYKIIMH, U3-3a TOT0, YTO BCE 3aTPAaThl OTHOCSITCS B CyMME TOJIBKO Ha
BBINYIIEHHYIO MTPOIYKIINIO (YCIOBHO, "HET MPOAYKLMH - HEeT 3aTpat"). CTaHIapTHBIN y4eT 3aTpaT He
o0ecrieunBaeT UX pasZiesieHue Ha YCIOBHO-TIOCTOSIHHBIE (HE 3aBUCSIIME OT IPOrpaMMbl TPOU3BOACTBA) U
yCIOBHO-TIEpEeMEHHbIE (OCHOBHBIE MaTepHallbl, OCHOBHAS 3apIljlaTa U COLl. OTYMCIIEHUS U T. I1.), YTO
HE00XO0IMMO JUIs pacueTa KPUTHYECKON TOUKHU. BbIX01 HaMu IpeyiaraeTcs B CIOJIb30BaHU U U3BECTHOT'O
WJIM ONTUMAJIBHOT'0 3HAUEH Ul IOJIU MTOCTOSHHBIX 3aTpaT B c€0eCTOMMOCTH NpoayKiuu (B T.4. it ['T/]
ontumanbHo KC = 0,4 . Cm. Hamy cratsio B xypHaie JIBUT'ATEJIb Nel , 2020 ).

The article suggests the author's method for calculating the financial strength of the enterprise according to
the accounting annual reports, when the revenue line is almost parallel to the cost of production, due to the
fact that all costs are related in total only to the products produced (conditionally, "no products - no costs").
Such cost accounting does not ensure their division into conditionally constant (independent of the
production program) and conditionally variable (basic materials, basic salary, and social security.
deductions, etc.), which is necessary for calculating the critical point. We suggest using the optimal value of
the share of fixed costs in the cost of production, which for the production of gas turbine engines is KC = 0.4
('see our article in the magazine ENGINE No. 1, 2020).

KitoueBsie ciioBa: 3amac puHAHCOBOM MIPOYHOCTH, (PUHAHCOBAS YCTOHYMBOCTH TPOMBIIITICHHOT'O
[IpeanpUsITUS

Keywords: financial safety margin, financial stability of an industrial enterprise
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AHAJIN3 YPOBHSI 3BHAHUM MEPCOHAJIA IBUTATEJIECTPOUTEJIBHOTO
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OI'BOY BO PuibnHCKM rocyAapCTBEHHbIN aBUALMOHHBIA TEXHUUECKU I yHUBEpcUTeT MeHHU [1.A.
ConoBbeBa

Hrops UcaakoBuy UukoBUY, K.T.H., JOIEHT KapeIpbl IKOHOMUKHU, MEHEPKMEHTA U SKOHOMUYECKUX
UH(OPMALIMOHHBIX CUCTEM

Oubra BaagumupoBua Kamakuna, K.3.H., IOIIEHT, 3aB. Kadeapoil SJKOHOMHUKH, MEHEHKMEHTA 1
YKOHOMHYECKUX HH(OPMAIIMOHHBIX CUCTEM

[TpennoxeH KpuTepuil U METOJT pacueTa ypOBHsI 3HAaHU U 1epcoHasia GupMbI 110 JaHHBIM OyXTaJITepCcKoi
OTYETHOCTHU Ha IIPUMEpPE I'PYIIIbI IBUTATEICCTPOUTEIbHBIX IIPEANPUATUI. BbiaeseTcs nepcoHa ¢ BBICOKOU
IPOM3BOMTEIBHOCTHIO TPY/Ia P BHICOKON poHI00TAaYEe 000pya0BaHUs. PaccMoTpeHa npous3BoHas
KpUTepus (MMITYJIbC IIEPCOHANA) Ul OLIEHKH BIUSHUS (PAKTOPOB Ha CKOPOCTH MOBBIIIEHUS YPOBHS 3HAaHU I
nepcoHana.

The article proposes the author's approach to the comparative analysis of the performance of the production
personnel of the enterprises of the industry based on the calculation of indicators of the level of knowledge
of the person and the impulse of the personnel. The standard analysis of labor productivity indicators does
not allow us to single out the contribution of the human factor and the factor of provision of fixed assets to
the achievement of production and financial results of the enterprise. The comparative analysis of engine-
building enterprises carried out by the authors showed that enterprises with more successful production
volumes and more secured new production assets have a comparable or even lower employee impulse.
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KOpuii Muxaiisouu Kouerkos, 1.17.H., npopeccop PI'BOY BO "MockoBckuil aBUallMOHHBIN HHCTUTYT
(HauMOHANBHBIN UccnenoBaTenbekuil yausepcutet)" (MAN)

Huxoaaii FOpbeBnu KoveTkoB, K.T.H., CTaplIKil TpenoaaBaTeb

Ha 6a3e ypaBHeHUsI cOXpaHEHUS UMITYJIHCOB MPUMEHHUTEIHFHO K HEPABHOBECHBIM MPOIIECCaM MOTyUYeHa
YHHUBEpCcallbHas 3aBUCUMOCTD, OTpayKarollast JMHAMUKY pelaKCcallMOHHBIX IIPOLIECCOB B PEAILHBIX
cutyarusx padotel JKPJIMT u apyrux aBuraTensx Ha XUMAYECKOM MpUHITHTIE paboThl. Paspaboran
MH)KEHEPHBIN METOJ1 pacyeTa U co3/laHa IporpaMMa OINpeIelieHUus TEPMOIMHAMUYECKUX TapaMeTPOB ISt
HEpPaBHOBECHBIX Mpo1ieccoB. [Iporpamma agantupoBaHa Jyisi aBTOMAaTU3UPOBAHHOT O pacyeTa
TEPMOAMHAMUYECKUX TapaMETPOB MPOIYKTOB CrOPAHUSI B 3aBUCMOCTH OT 3HAUCHUS (PyHKIIUS
HOPMAaJILHOTO HachIIeHus Y (X) U TT03BOJISICT OLICHUTD CTEIICHb HEPABHOBECHOCTH pabouero mporecca.

On the basis of the equation of conservation of momentum applied to nonequilibrium processes, a universal
dependence is obtained that reflects the dynamics of relaxation processes in real situations of operation of
liquid-propellant rocket engines and other engines on the chemical principle of operation. An engineering
calculation method has been developed and a program for determining thermodynamic parameters for
nonequilibrium processes has been developed. The program is adapted for automated calculation of
thermodynamic parameters of combustion products depending on the value of the normal saturation function
y (x) and allows you to estimate the degree of non-equilibrium of the working process.

KitoueBble cnoBa: TypOyI€HTHOCTh, HEpaBHOBECHAS TEPMOIMHAMUKA, IPOTPaMMHBII POTYKT.
Keywords: turbulence, nonequilibrium thermodynamics, a software product.
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3apyOekHble aBUAIIMOHHBbIE TYPOOBEHTUIATOPHbIC IBUTATEJIH 1JIS CBEPX3BYKOBBIX
CaMOJIETOB

(rmaBa u3 kauru npodeccopaB.A. 3penosa)
Crp 18-28 V]IK 621.4

®I'AO YBO "Camapckuil HAMOHATBHBIN UCCIIENOBATeIbCKUi yHUBEpeHTeT nMeHn akanemuka C.I1. Koponépa'
Baagumup AnapeeBud 3pelioB, 1.T.H., mpodeccop kadeapbl KOHCTPYKIIUH U TPOSKTHPOBAHUS
JICTATCJIBHBIX aIlllapaToB

[Ipoananu3upoBaHo pa3BUTHE 3apyOEKHBIX TYPOOBEHTUIITOPHBIX IBUTATENCH 151 CBEPX3BYKOBOT'O MTOJIETA.
OcHOBY pa3pabOTOK COCTaBJISUIM HAYYHO-TEXHUYECKUH 3a]1e)1 U IPOBEPEHHBIE B SKCILTyaTalluu
KOHCTPYKTOPCKO-TEXHOJOorn4yeckue pemmeHus. OCHOBHbIE YCUIIMS pa3pabOTYNKOB HAIIPaBJICHbI HA
IIPUMEHEHUE HOBBIX MAaTEPUAIIOB U TEXHOJIOT UM, yMEHBIICHUE KOJIMUECTBA IETAIEH, CHUKEHUE YIEIbHOU
MAacChl, IIOBBIIICHHUE HKCIUTYaTaAllHOHHON TEXHOJOTMYHOCTH U PEMOHTOIIPUTOJHOCTH JBUTATEIIEH,
yMeHblIeHnEe 00bEMa COMTPOBOAUTEIBHOM JJOKYMEHTALIUH.
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The development of foreign turbofan engines for supersonic flight is analyzed. The basis of the development
was the scientific and technical reserve and proven design and technological solutions. The main efforts of
the developers are focused on the use of new materials and technologies, reducing the number of parts,
reducing the specific weight, increasing the operational adaptability and maintainability of engines, reducing
the volume of accompanying documentation.

KiroueBrie cnoBa: PeakTuBHEIE CaMOJ'IéTBI, FaSOTyp6I/IHHLIe JABUT'ATCIIN, IBYXKOHTYPHBIC IBUI'ATCIIN,
pETPOCIIEKTHBA
Keywords: Jet aircraft, gas turbine engines, dual-circuit engines, development retrospective.
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TypOyneHTHOCTb B CBEPX3BYKOBOM ITIOTOKE OTCYTCTBYET U JjaXke J00aBIE€HUE B IOTOK TBEPABIX YACTHUI] HE
IPUBOJUT K €€ BO3HUKHOBEHHUO0. JlamrHapHOe TeueHue (opMHUPYET OCEBYIO CKOPOCTh Ha Cpe3e COIlIa, a
3HAUUT U YAETbHBIM UMIYJIbC TArU. OT KOJIMYECTBA 100aBJIEHHBIX B TOIIJIMBO Bbl COKOOHEPTEeTHYECKUX
METaNINYECKUX YaCcTHUL] 3aBUCUT BEJTMYHNHA YAEIbHOIO HMITYJIbCA, HO JIMILIHSASA J00aBKa MeTajla CHUXKAeT
ero BenuunHy. CyIiecTByeT ONTUMAJIBHOE 3HaYEHUE, KOTOPOE JIMMUTHPYET BOSHUKAIOIME TOTEPH HA
IBYX(a3HOCTb.

There is no turbulence in the supersonic flow, and even the addition of solid particles to the flow does not
lead to its occurrence. The laminar flow forms the axial velocity at the nozzle section, and hence the specific
thrust impulse. The amount of high-energy metal particles added to the fuel depends on the value of the
specific impulse, but an extra addition of metal reduces its value. There is an optimal value that limits the
resulting two-phase losses.

KuroueBsle ci0Ba: TypOyJIE€HTHOCTD, IBYX(a3HOCTb, YAECIbHbIN UMITYJIbC TATH.
Keywords: turbulence, two-phase, specific thrust impulse.
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IKCIIEPEMEHTAJIBHOE UCCJIEJOBAHUE TEMIIEPATYPHOI'O ITOJIA
IHOPOBOI'O HPOCTPAHCTBATPAHYJINPOBAHHOI'O TEIIJIOBOI'O

AKKYMVYJIATOPA
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(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE BBICILIETO 00pa30BaHUs
"Camapckuil HallMOHAJIBHBIN HcCiIe0BaTeNbCKUM yHUBepcuTeT uMeHH akajemuka C.I1. Koponesa"
Baagumup AnapeeBuy 3peJioB, 1.T.H., mpodeccop

Anexcanap IOpbeBu4 JIbIKHMH, cTapiuii IpenoaaBaTeib

BnepBHe OKCIICPUMCHTAJIBHO IMOJYUYCHO paCIIpCACIICHUEC TEMIICPATYPBI TOPOBOT'O IPOCTPAHCTBA
I'PaHyJIMPOBAHHOTO TEIJIOBOI'0 aKKYMYJIATOPA 3aIIyCKa.

For the first time, the temperature distribution of the pore space of a granular launch heat accumulator was
obtained experimentally.

KitoueBrie ciioBa: cMeceBble YHUTApHBIE TOIIJIMBA HA OCHOBE HUTPOI(PUPOB, METO]T TEPMOTIAPHOTO
30HIMPOBAHMS, pacpeie]ICHUE TEMITEPATyPhl, (PU3MUYeCcKas KapTUHA.

Keywords: mixed unitary fuels based on nitroesters, thermocouple probe measurement method, temperature
distribution, physical picture
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PaccmarpuBaroTcs CBOWCTBA OECKOHEUHBIX YHCEN U TeopemMa EBKimaa o mpoCThIX.
Properties of infinite numbers and Euclidean theorem are considered
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PaccmarpuBatotcst cBoiCTBa OECKOHEUHBIX YMCE, OMPEICIIAIONINE Pa3MEPHOCTh MPOCTPAHCTBRA.
Properties of infinite numbers are considered.
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BOIIpOCbI INPUMECHCHUA JJICKTPUYECKOI'0 IBUTaATEC/IA HA CBerJIéFKOM caMoJIéTe
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Adgekceil BsaueciaBoBuu Cbl4€B, BeAyluii HHXXEHEP, aciupanT, DegepaibHOE rocy1apcTBEHHOE
OropKeTHOE 0Opa3oBaTeNbHOe YupexaeHue Briciiero oopazosanus (PI'bOY BO) "MockoBckuii
aBUALIMOHHBIN HHCTUTYT (HaLlMOHAIBHBIN HccenoBaTenbekuil ynusepeurer)" (MAN),

Kupuna BsuecnaBoBuu bansicuslii, nrxeHep, Haydno-npousBoacTBeHHOE 00beuHeHue "MomHus"

PaccMoTpeHBl BOPOCH! MPUMEHEHHUS JIEKTPOABUTATENIEH U aKKYMYJISITOPOB JUIsl CUIIOBBIX YCTAHOBOK B
aBUalny oo01ero HazHaueHus. [IpoBeéH aHaIN3 XapakTepUCTUK COBPEMEHHBIX 3JIEKTpOIBUraTeneil u
AKKyMYJISITOPOB, IPUMEHSAEMBIX 1151 JIEFKUX caMOJIETOB. CpaBHUBAOTCS XapaKTEPUCTUKH DJIEKTPUUECKUX
CHJIOBBIX YCTAHOBOK C ITOPIIHEBBIMH JIBUTATEISIMU BHYTPEHHETO CTOPaHUSL.

The questions of application of electric motors and accumulators for power plants in general aviation. The
analysis of the characteristics of modern electric motors and batteries used for light aircraft is carried out.
The characteristics of electric power plants with reciprocating internal combustion engines are compared.

KirodeBrbie ciioBa: aBuaiis 001ero Ha3HaueHusl, dJIEKTPOIBUTATENb, AKKYMYJISTOP.
Keywords: general aviation, electric motor, battery.
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Penakmust OTKpbIBaeT HOBBIN IIUKJI Ty OIMKAIMI HA aKTyaIbHYIO U MPAKTHYECKH BAXKHYIO TEMY - MEXaHHKA
cruiomHbIX cpell. [Ipeanonaraercsa B cepuu cTaTeli CHCTEMaTHYECKOE U3JI0’KEHUE HOBBIX B3IISI0B HA Ty
YHUKaJIbHYIO IPOOJIeMy U Ha €€ B3aMMOCBSI3b CO CMEKHOM M JIOTIOHSIONIEH ee mpo0i1eMoii - Gpusnko-
XUMUYECKON KMHETHUKOHN U MOJIEKYJIIpHOU pu3ukoii. Ocoboe MecTo, B ATOM CBS3U, OyAyT TaK k€ 3aHUMaTh
BEChbMa IIPOJBUHYTHIE 3a [TOCIIEAHEE BPeMs MPOOIeMbl MEXaHUKH TBEPAOIO TeJla, B YACTHOCTU MPOOIEMBI
nedopMariu, CKMMaeMOCTH, yIIPYTrOCTH, AaHU30TPOIIMH, IIPOYHOCTH, AKyCTUKH ¥ BUOpanuu. L{ukn
Ha4YMHAETCs ¢ UCClIeJoBaHus (PyHJaMEHTAIbHOIO MOHSTHUS - CKUMAEMOCTh, XapaKTepHU3YIOILEro i rasa,
KUJKOCTH U TBEPJOTO TENA €ro yIPyrocTh, OTBETHYIO PEAKIIMIO HAa BHEIIHEE BO3MYIICHUE U OTBEYAIOLIEE 32
KoJsie0aTeNbHbIe MTPOLIECCHI.

The editorial board opens a new series of publications on an actual and practically important topic
continuum mechanics. A series of articles is intended to systematically present new views on this unique
problem and on its relationship with a related and complementary problem - physico-chemical kinetics and
molecular physics. A special place, in this regard, will also be occupied by the very advanced problems of
solid mechanics, in particular, the problems of deformation, compressibility, elasticity, anisotropy, strength,
acoustics and vibration. The cycle begins with the study of the fundamental concept - compressibility, which
characterizes fora gas, liquid and solid its elasticity, response to external perturbation and responsible for
oscillatory processes.

KiroueBrie ciioBa: C)KUMAaCMOCTb, YIPYI'OCThb, UMIICAAHC, BA3KOYIIPYTrasa KOHCTAHTA.
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YacTHBIM ciTydyaeM MEXaHMKHU CIUIOIIHBIX CPE]l SBJIAETCS TEPMOANHAMUKA. DTa HaAyKa O BHYTPEHHUX
IPOLECCaX CIJIOUIHBIX CPeJl SIBJISETCS KIFOUEBBIM MOMEHTOM NPpU (OPMUPOBAHUU UCXOAHBIX TAaHHBIX AT
MIOCJIEAYIOLIUX PACYETOB, COIPOBOXKIAIOIINX CO3JaHUE IIPOMBIIUIEHHBIX, PAKETHO-KOCMUYECKUX,
HSHEPreTUYECKUX U JIPYTUX, BXKHBIX U1 HAPOJHOTO X034 CTBA U3/IENHI. DTO - ra30lMHAMUYECKHE U
TUJPaBIMYECKUE PACUETHI, TEIIOBBIE PACUeThl aAIlNapaToB U TypOOMAIIH, PACYEThl pa3pyLIEHUs CTEHOK OT
TEIJIOBOTO BO3ACHCTBHU S, PACUEThl HAa IPOYHOCTH U IehOpPMAIIMIO0 KOHCTPYKLHUA, TporHo3 BU-ycroiiunBoctu
u BUOpanuii u T.11. TepMoarHaMuKa MOCTaBJISET Ui MPOrHO3a U AKCIEPTU3bl GU3NKO-XUMHYECKHE, TEILIO-
ra3oJJMHaMHYeCcKue, IPOYHOCTHBIE U MHOTHE ApYyTrue cBoiicTBa pabouero Tena. OHa MOCTaBJIsIET €r0 COCTaB
U DHEPreTUKY IIPOLECCOB.

B pabote npeacraBieHbl HEKOTOPbIE HOBbIE, HETPAAUIIMOHHBIE B U3JI0KEHU U HIOAHCHI, PaCIIPSIIOIINe
IpeacTaBieHus: 00 OCHOBOIIONAraloIuX YTBEPKACHUIX. 3110)keHHOE SBIISETCS YaCTUYHO aHAIN30M
M3BECTHBIX NyOJUKaLMI U OpUTHHAIIBHBIM 0000IIEHHEM aBTOPOB.

A special case of continuum mechanics is thermodynamics. This science of the internal processes of
continuous media is a key point in the formation of initial data for subsequent calculations that accompany
the creation of industrial, rocketspace, energy and other products important for the national economy. These
are gas-dynamic and hydraulic calculations, thermal calculations of apparatuses and turbomachines,
calculations of the destruction of walls from heat exposure, calculations for the strength and deformation of
structures, the forecast of RF stability and vibration, etc. Thermodynamics supplies physicochemical,
thermal-gas-dynamic, strength and many other properties of the working fluid for the forecast and
examination. It supplies its composition and the energy of the processes. The paper presents some new, non-
traditional nuances that expand the understanding of the fundamental statements. The above is partly an
analysis of well-known publications and an original generalization of the authors.
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JIByXKOHTYpPHAasi 0praHu3anus pado4vero npouecca, Kak TeXHu4ecKasi 0CHOBA CO3/1aHUS
HOBOTI'0 KJj1acca nmopuHeBbix JIBC

Crp82-95 V]JIK 621.432.3
Amnapeit Onerony Muiiep, segyumii cnenuanuct I'YAIL Cankr-IlerepOypr

[TokaszaHo, 4TO NpUMEHEHHE ABYXKOHTYPHOIO IPUHIMIIA TIOCTPOEHUs pabouero npoiecca nopuHessix IBC
INPUBOJUT K CYIIECTBEHHOMY IOBBILIEHUIO X 3(pekTUBHBIX XapakTepucTuk. [IpocTpancTBo ogHoro
paboyero HMJIMH]PA MOPLUIHEBOI'O IBUTATENs OTPAHUUUBAET KOJIMYECTBO BOBMOYKHBIX HAIIPABJIEHHBIX
BO3/IEHCTBUI Ha MPoIIecChl cMeceoOpa3oBanus U cropanus. Ocobble ycioBus, 01aronpusTHO BIUSIONINE HA
XapakTep IpOoTeKaHUs Mpoliecca CropaHus TOIIMBA, CO3AI0TCS IPH COBMECTHON paboTe BYX LIMJIMHIPOB,
B K&K/l U3 KOTOPBIX MOXKET M0/1aBATHCSI CMECh PA3IMYHOI0 COCTABA, BKJIIOYAsl YUCTHIM BO3IYyX.

It is shown that the use of the two-circuit principle of constructing the working process of piston internal
combustion engines leads to a significant increase in their effective characteristics. The space of one
working cylinder of a piston engine limits the number of possible directed influences on the processes of
mixture formation and combustion. Special conditions that favorably affect the nature of the fuel combustion
process are created when two cylinders work together, each of which can be supplied with a mixture of
different composition, including clean air.

KiroueBsie cioBa: mocioitHoe cMeceodpa3zoBaHue, KaYeCTBEHHOE PEryJIMpOBaHUE MOIIH OCTH,
MaJIOTOKCHYHBIN TPOIECC CTOPAHUSL, MHOTOTOILIMBHBIN TOPIIHEBOM JBUTATENb.



Keywords: layer-by-layer mixture formation, high-quality power control, low-toxic combustion process,
multi-fuel piston engine.
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IIpoexTHpOBaHUeE U 3211y CK HCCIEA0BATEIBCKOT0 MOLYJIS 1JII MOHUTOPHHIA
napaMeTpoB MOAYJIs1 IJIsSI MOHMTOPHUHI A IAPAMETPOB 0K0JI03¢MHOMH aTMOCchepbl
0KO0J103eMHOM aTMOChepbl

Crp10-11  V]JIK 629.7.018

OI'bOY BO "MockoBckH# rocyJapCTBEHHbIN TEXHUUECKUN YHUBepcuTeT UMeHu H. O. baymana
(HaLlMOHANIBHBIN U CCIIEI0BATENICKUI YHUBEPCUTET)":

KacbsinoBa Mapusi AHpeeBHa, CIICIIUATIUTET,

YepkacoBa MapuHa AjleKkcaHAPOBHA, CIICIUATIUTET,

Bepe3nna CBetiiana JIbBoBHA, K.T.H., JOLICHT;

3yopunkuii Imurpuii CepreeBud, 3aMeCTUTENb INIABHOTO KOHCTPYKTOpa, [IAO "PakeTHOKOCMUYECKAs
koprnopanus "IHeprus" umenu C.I1. Koponesa':

HpI/IBOI[SITC}I PE3YJIbTAThI PCAIN3alUU MOJIOJCKHOI'O ITPOCKTA 110 pa3pa60TKe, HU3roTOBJICHUIO U 3AITYCKY
HCCIICA0BATCILCKOTO MOAYJIA AJI1 MOHUTOPUHI'A ITIapaMETPOB OKOJI03¢MHOI aTMOC(I)CpBI. Pemrensl 3ada4Uu
QUM CTUYECKOT O IMPOCKTHPOBAHUA, DHCPIOMMUTAHU A, CUCTCMBI OPUCHTAIMN MOJAYJIsA, €TI0 BBIBEACHUS C
IIOMOIIIBIO paKeTbI# HOCHUTCIIA HAa BBICOTY OO0 KHUJIOMETPaA. OCYIJ.[CCTBJ'IGH MOHUTOPHUHT IIapaMCTPOB
aTMocdepsl ¢ epeaayei TeaeMeTpuyeckor nH(opMali Ha HA3eMHYI0 TPUEMHYIO CTAaHIIHIO.

The results of the implementation of the youth project on the development, manufacture and launch of a
research module for monitoring the parameters of the near#Earth atmosphere are presented. The problems of
ballistic design, power sup ply, the module orientation system, and its launch with the help of a launch
vehicle to an altitude of up to a kilometer have been solved. The atmospheric parameters were monitored
and telemetric information was transmitted to the ground receiving station.

KmroueBnie cioBa: I/ICCJICHOBaTeJIBCKI/If/'I MOAYJb, PAKCTAHOCUTCIIb, MCTCOPOJIOTMYCCKUC IMMapaMCTPhbl, TaHHBIC
TEIEMETPUH

Keywords: research module, launch vehicle, meteorological parameters, telemetry dat
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ORG. France. 2010.
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TypOyJieHTHOCTB. AKTyaiu3anus nNpoodJieMmbl HepaBHoBecHOCTH B 2 KP/IMT

Crp 14-17  V]IK 532.526.4

KOpnii Muxaiisosnu Kouerkos, 1.17.H., npopeccop @PI'bOY BO "MockoBCKuii aBHAIIMOHHBIN HHCTUTYT
(HauMoOHaNBHBIN UccnenoBaTenbeckuil yausepeurert)" (MAN)

Huxonaii FOpseBuu KoveTkoB, K.T.H., CTapIIMi MpenogaBaTellb
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Ha 6a3e HOBBIX KCIIEpUMEHTAIIBHBIX PE3yJIbTaTOB, MOJIYYEHHBIX METOJIOM ropsuei BU3yaJln3ali1, a TAaKKe
TEOPETHUYECKOr0 aHAIM3a MIPOIECCOB TYPOYJIEHTHBIX TEUEHHH, ObLT pa3paboTaH METOJ] TPOrHO3a UX
nosBieHus. [TokasaHo, 4ToO paccMaTpyBaeMBblil TPAAULIHOHHO IEPEXOAHBIN PEXKUM SBJISETCA BOJHOBBIM,
Pa3BUBAIOLIMMCS PEXKUMOM, IIEPEXOIAINM TOCTENEHHO OT BOJIH TonMmuHa-IlInuxTrHra K rpaiueHTHBIM
BosHaM KenpBuHa-I'enpmromnsua. [IpenenbHbIM COCTOSIHUEM, 3aBEPIIAIOIIMM BOJIHOBOW NIEPEXOAHBII
IPOLIECC, ABJISAETCS HACTYIJICHUE IPaJueHTHON KaTacTpo(bl, MOMEHT BO3HMKHOBEHHU S KOTOPOI COBIAAAET C
HA4aJIoM TypOYJIEHTHOCTH. DTUM HAYaJIOM SBJISIETCS (PaKT MOSIBIICHUS IEPBBIX BUXPEH - MPOJIOTBHBIX
Buxpen Teinopa-I'epriepa. B pe3ynbrare aHanusa yCTaHOBJIEHbI YMCICHHBIE 3HAYEHUS TPAHUIL IEPEXO0/1A U
pa3paboTaH METO/ MPOrHo3a TypOyJIEeHTHOCTH, 3aK/II0OYAIOIINNCS B aHAIM3€ OTOKA (J03BYKOBOM MK
CBEPX3BYKOBOI1 ), pexxrMa 00TeKaHUs TeJla UM KaHaja (aHaJu3 3HaKa TPaIeHTa JIaBJICHHs) 1 COOCTBEHHO
olnpeeneHue padouero MHTepBaa 1o uyuciaM PeiiHombaca. Y cTaHOBIIEHO, YTO TYpOYJIEHTHOCTh HACTYIIUT,
ecsn yncna PeliHombaca nonaayT B HHTEPBAI OT KPUTUYECKOIO 3HAUYEHHU S 10 3HAYEHUS B KPUTHYECKOM
CEUEHUH CoIlIa (KPUTHUECKHE YCIOBUS IO TEPMOUHAMUKE).

On the basis of the new experimental results obtained by the hot visualization method, as well as the
theoretical analysis of the processes of turbulent flows, a method for predicting their occurrence was
developed. It is shown that the traditionally considered transition mode is a wave-like, developing mode that
gradually transitions from Tolmin-Schlichting waves to gradient Kelvin-Helmholtz waves. The limiting state
that completes the wave transition process is the onset of a gradient catastrophe, the moment of occurrence
of which coincides with the beginning of turbulence. This beginning is the fact of the appearance of the first
vortices-the longitudinal Taylor-Gertler vortices. As a result of the analysis, numerical values of the
transition boundaries are established and a method for predicting turbulence is developed, which consists in
analyzing the flow (subsonic or supersonic), the flow regime of a body or channel (analysis of the sign of the
pressure gradient) , and the actual determination of the working interval by the Reynolds numbers. It is
established that turbulence will occur if the Reynolds numbers fall within the range from the critical value to
the value in the critical section of the nozzle (critical conditions in thermodynamics).

KirodeBrbie ciioBa: TypOyJI€HTHOCTD, TPaueHTHAs KaTacTpoda, JaMUHAPHO-TypOYICHTHBIN IMEPEeX0/I,
MPOTHO3 TYPOYJIEHTHOCTH.
Keywords: turbulence, gradient disaster, laminar-turbulent transition, turbulence forecast.
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Mexanuka Cromnbsix Cpea. TypOyJIeHTHOCTD CIVIOLIHBIX CPe

Crtp 42-45  VJIK 532.526.4

Agekcanap UBanosuy baxxanos, akanemuk MUA
Huxkouaii FOpseBuu Kouerkos, k.T.H., crapmuii npenogasarens ®I'60Y BO "MAUN (HUY)"
Anaroauii Anekceesnuy Cnepanckuii, sute-npe3ugeHt PUA, DExpert ISCED, akanemuk PUA u MUA

Ha ocHoBaHuU BCECTOPOHHETO aHAIN3a SKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX JAHHBIX pa3padoTaHa HOBas
napajaurma TypOyJeHTHOCTH, 0a3upyroleecs: Ha HOBBIX B3IUIAaX U MOAX0/1aX, MOJIYYEHHBIX 3a IIOCIeHEe
Bpems. Ha Gaze skcneprMeHTalIbHOM BU3yalu3aluy TypOyIEeHTHOT O TeUSeHHS ITOJTYUYeHbI TOCTaAUIHbIE
IIEPEXO0/Ibl PEXKUMOB, IPEIBOCXHINAOIINE HA4YaI0 COOCTBEHHO TypOYJIEHTHOI O TEUEHUS U €T0 PA3BUTHUS,
c(hOpMHUPOBAHO MOHSITHE TypOYJICHTHBIX TEUEHU M, TAKKX, KOTJ]a B TOTOKE MPUCYTCTBYIOT JINOO BUXPH, JTH0OO
TOPCHOHHBIE )KI'yThI. Y CTAHOBJICHA ITOCJIEI0BATEILHOCTh CMEHsomxcst popm. BHauane naMmuHapHbIi
PeXHUM MpHU yBETUUYEHUH yncia PeiiHosbaca epexoanuT B CTPOTO peryysipHble BOJHOBbBIE 00pa3oBaHus,
OCTAaBJISIOIIME HA TOBEPXHOCTU CUHYCOUIAJIbHBIN OTIIeYaToK. DT0 BOHBI TommMuna-IIInnxtunra.

[Ipu yckopeHHH OTOKA 3TH BOJHBI e(POPMUPYIOTCS U IEPEXOAT B T'paAleHTHbIE BOMHBI KenbBuHa-
['enpMrosnblia, KOTOpBIE MPU JANbHENUIEM YCYTyOIeHU U IBUKEHUS TPEBPALLAIOTCS B HAKPHIBHYIO BOJIHY.
OMbIBaeMBIil TOBEPXHOCTH MMOTOK C BHEIIHEN YaCTH 3TOM BOJHBI CBAIMBAETCS MO YTJIOM K [IOBEPXHOCTH,
o0pasys Buxpu Teitnopa-I'€priepa. D10 nepBbie BUXPH, TOSIBUBIIKECS B IPOIIECCe TPEOOpa30BaAHUS
TeueHus. JlanpHeliee yCKOpeHHe MOTOKa B OTCYTCTBUH I'paJMeHTa IaBJICHUs IPUBOIUT K 00pa30BaHUIO
TOPCHUOHHBIX KTI'yTOB. VX cymiecTBOBaHUE 00YCIOBIEHO MMEHHO OTCYTCTBUEM I'PAJUEHTOB, HO TIPU
IOCJIEAYIOLEM YCKOPEHHUH ITOTOKA IPU OTPUIIATEILHOM I'PaMeHTe, KI'yThl "pacnieratorcs”. JlanpHeliee
TEUYEHHE B CBEPX3BYKOBOM IIOTOKE IMPOUCXOAUT C MOSABICHUEM XapakTepucTHK. [Ipu Oonbmx pacumpeHusx
IIOTOKA BHOBb IPOMCXOAMT MEPEXO] K JJAMHUHApHOMY TeueHuo0. [TyTem aHanmsa skcriepuMeHTalbHbIX
pe3yJIbTaToOB, MOIYYEHHBIX METOJIOM Topsiuell BU3yaau3alllut, IOKa3aHo, UTO TypOYyJEHTHOCTb HE SIBJISETCS
CIIy4alHbIM MPOLIECCOM, @ HOCUT CTPOrO-CTPYKTYPHUPOBAHHBIMN XapaKTep.

Based on a comprehensive analysis of experimental and theoretical data, a new turbulence paradigm has
been developed, based on new views and approaches obtained recently. Based on experimental visualization
of the turbulent flow, the poststage transitions of the modes that anticipate the beginning of the turbulent
flow proper and its development are obtained, and the concept of turbulent flows is formed, such as when
either vortices or torsion bundles are present in the flow. The sequence of changing forms is established. At
first, the laminar mode, with an increase in the Reynolds number, turns into strictly regular wave formations
that leave a sinusoidal imprint on the surface. These are Tollmin-Schlichting waves. As the flow accelerates,
these waves deformand pass into gradient Kelvin-Helmholtz waves, which, with further aggravation of the
motion, turn into a surface wave. The flow washed by the surface from the outer part of this wave falls at an
angle to the surface, forming Taylor-Gertler vortices. These are the first vortices that appeared in the process
of transforming the flow. Further acceleration of the flow in the absence of a pressure gradient leadsto the
formation of torsion bundles. Their existence is due to the absence of gradients, but with the subsequent
acceleration of the flow at a negative gradient, the bundles "unravel”. Further flow in the supersonic flow
occurs with the appearance of characteristics. With large flow expansions, the transition to a laminar flow
occurs again. By analyzing the experimental results obtained by the hot visualization method, it is shown
that turbulence is not a random process, but is strictly structured.

KnroueBble cioBa: CTaAMTHOCTD Pa3BUTHS TYpOYJIEHTHOCTH, CTPYKTYPHUPOBAHHOCTH TYPOYICHTHOCTH.
Keywords: the stage of development of turbulence, the structure of turbulence.

1. IT. bepxe, H. ITomo, K. Bunan. [Topsmok B xaoce / M. Mup, 1991 .
2. A.A. IOH. VccnenoBanue Te4eHU U TpoYHOCTHOM aHanu3 // M. u3nanue Jlenannm, 2014 r.

3. IO.M. Kouetkos, A.U. baxanos. TypOyneHTHOCTb. [IpocTpaHCcTBEHHBIN HECTAlMOHAPHO-TENIOBOM
sk3epuuc XKPJAMT // Isurarens Nel, 2020 r.



4. FO.M. KouetkoB. TypOyneHTHOCTb 1 cOMUTOHBI // JIBurarens Ne2, 2005 r.

5. FO.M. KouetkoB. TypOyneHTHOCTb - HE Xaoc, a TOHKO OpraHn30BaHHast CTpyKTypa // J{Burarens Ne6,
2004 r.

6. IO.M. Kouetkos, H.FO. KouetkoB. TypOynentHocts. Bomubsl Tomnmmuna- [lnuxtuara // JIpurarens Nel,
2014 r.

7. FO.M. Kouetkos, H.}O. Kouetkos. TypOynentHocTs. ['paguenTtHsie BosHbl KenbBruHa - ['enbmrosnbua //
JBurarens Ne2, 2014 T.

8. FO.M. Kouetkos. TypOynentHocts. Buxpu Teitnopa - ['€prnepa // surarens Ne2, 2014 r.

9. I0.M. KouetkoB. TypOyneHTHOCTh cBepX3BYKOBBIX TeueHu. [lamsaru JI.J]. ['uneBuya // JIpurarens N2,
2013 r.

10. FO.M. Kouetkos. TypOynentHocTs. KpuTndeckue mapameTpsl BEIYMCIUTEIBHOMN ra30JMHAMUKH //
JBurarens Ne3, 2019 1.

11. FO.M. KouetnoB. TypOyneHTHOCTb. [1Th TeOpeM Kak HHCTPYMEHT IJ100aIbHOI0 IPeoOpa3oBaHUs
YpaBHEHHUI COXpaHEHHUSI B IIEJIAX Pa3paOb0TKH HOBBIX MTOIX0/I0B K BBIUMCIUTEIBHOMN ra30BOM JUHAMHKE //
JBurarens Ned, 2019 r.

12. FO.M. Kouetkos, T.H. KpaBuuk, O.A. IToxsimoBa. I1Tb Teopem TypOyI€HTHOCTH U UX IIPAKTUYECKOE
npunoxxenue / XK. Bectauk mammuoctpoenus Ne7, 2019 r.

Csssb ¢ asmopamu: kolabuy@gmail.com

YpaBHenue s3Huepruu B popme Ilyaccona 115 pemennsi 3aj1a4 JJaMUHAPHOI O TeYEHU s

Ctp 49 VK 519.63:532.526.2
Mrep Kam:xkukoBua MKpTusiH, UHXXeHep KOHCTpyKTop 3 kat., AO I'HIIII "Pernon"

[Ipennaraercs HoBas 3amUCh ypaBHeHUH 3Heprun B opme [lyaccona, momyueHHas myTeM npeoopa3oBaHUs
YPaBHCHUAABUIKCHUSA B YCIIOBUAX BSI3KOU CXKUMaeMOit CpC€abl. VpaBHeHHe ABJISICTCA 4aCThO ITOCTAHOBKHN
3aa4r pCHICHU S I'a30BOI0O I10JIA.

A new Poisson-shaped energy equation is proposed, which is obtained by transforming the equation of
motion in a viscouscompressible medium. The equation is part of the gas field solution problem statement.

Kunrouesble c10Ba: ypaBHEHHUE SHEPT YU, YPABHEHUE IBUKCHU S, TAMUHAPHOE TEYEHHUE.
Keywords: energy equation, equation of motion, laminar flow.
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YIPABJEHUYECKHWI AHAJIN3 ®PUHAHCOBOM OTYETHOCTHU MMAO "OJIK - KY3HEIIOB"

Crp50-51 VJIK 338.3

OI'bOY BO PribuHCckuil rocy1apcTBEHHBIH aBUAMOHHBII TeXHUUECKU yHUBepcUTeT nMeHu [1.A.
ConoBbeBa

HUrops UcaakoBuy UukoBuY, K.T.H., 1OLEHT Kapeapbl YIKOHOMUKH, MEHEIPKMEHTA U SKOHOMHUYECKUX
UH(OPMALIMOHHBIX CUCTEM

Oasnra BaagumupoBna Kamakuna, x.3.H., IOIIEHT, 3aB. Kadeapoil SIKOHOMHUKHU, MEHE/DKMEHTA U
9KOHOMUYECKUX MH(POPMALIMOHHBIX CUCTEM



B craTtee npencrasiieHa aBTOPCKUH MOAXOM K aHAJIN3Y YKOHOMHYECKOI'0 COCTOSHUS KPU3UCHOTO IOUEPHETO
npeanpustus O /1K, nokazan npuMep OlleHKH U30BITOUHBIX PACX0JI0B JIBUTATEIBHOT'O IPEAIPUATHS I10
JTAHHBIM OTKPBITON ()MHAHCOBOM OTYETHOCTH.

The article presents the author's method of analyzing the economic state of a crisis subsidiary of the UEC,
shows an example of assessing the excess costs of a motor company based on the data of open financial
statements

KiroueBrbie ciioBa: a3koHOMUYecKas 3PPEeKTUBHOCTh, PEHTA0CITBHOCTD
Keywords: economic efficiency, profitability.
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OCOBEHHOCTHU COBPEMEHHBIX AMEPUKAHCKHUX KPBIJIATBIX PAKET BO3YIIIHOI'O
BA3UPOBAHUA

Ctp 52-54  VJIK 623.436.5
Anapeii UBanoBuy Kacesn, k.1.H., AO HI1O "Mo6unsusie Mudopmaninonnsie Cucremsr",
Hrops Anexcanaposu4 Hecrepos, k.1.H., MockoBckuii yausepcuter MB /| Poccun numenu B. 5. Kukots

OmnucaHa UCTOPHS CO3MaHUS U IPUHSATHS HA BOOPY)KEHUE COBPEMEHHBIX KPBIJIATBIX PAKET BO3IYIIHOTO
0a3upoBaHMs AMEPUKAHCKOM pa3paboTKu. PaccMOTpEeHBI X OCHAIICHHE, AITOPUTMBI (PYHKIIMOHUPOBAHHUS U
poriecc pa3padoTK MOJIETHBIX 3aIaHUMH.

The article deals with analysis of the process of creating and adopting modern USA airborne cruise missiles.
Their equipment, algorithms of functioning and process of development of flight planes are considered.

KiroueBble ciioBa: Kpbuiaras pakera, 00eBasi 4acTh, OJIETHOE 3a/IaHUE.
Keywords: cruise missile, explosive charge, flight plan.
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3apy0OexHble aBHALIMOHHBIE TYPOOBEHTHISTOPHBIE IBUT ATEJIH [1J151 CBEPX3BYKOBBIX

CaMOJIETOB
(rmaBa u3 kauru npodeccopa B.A. 3penosa. [Ipomomkenune. Havano B xypraie “/Iurarens” Nel30-132)

Ctp56-69 VK 621.4
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OI'AO YBO "Camapckuii HallMOHATBHBIA HCCIIeN0BaTeNbekuil yHIBepeuTeT nMeHH akanemuka C.I1. Koponéa':
Baaaumup AnapeeBud 3pesioB, 11.T.H., mpodeccop Kadeapsl KOHCTPYKIIUU U IIPOSKTHPOBAHUS IBUTATEIICH
JeTaTeNbHBIX alapaToB

[Tpoananu3upoBaHo pa3BUTHE 3apyOEKHBIX TYPOOBEHTHIIATOPHBIX IBUTAaTeNEH /Ui CBEPX3BYKOBOTO MOJIETA.
OcHOBY pa3pabOTOK COCTaBJISUIM HAYYHO-TEXHUYECKHH 3a/1eM1 U POBEPEHHBIE B HKCILTyaTallu K
KOHCTPYKTOPCKO-TEXHOJOrn4Yeckue pemeHus. OCHOBHbIE YCUIIHS pa3padOTYNKOB HAIPaBJICHBI HA
IIPUMEHEHNE HOBBIX MAaTEPUAIIOB U TEXHOJIOT U, yMEHBIICHUE KOJIMUECTBA JIETAIEH, CHUKEHUE YIEIbHOU
MAaccChl, IIOBBIIIEHUE IKCILTyaTaAllMOHHOW TEXHOJOTUYHOCTH U PEMOHTOIIPUTOTHOCTH JBUTATEIIEH,
yMEHbIIeHnE 00bEMa CONTPOBOAUTEIBHON JOKYMEHTALIUH.

The development of foreign turbofan engines for supersonic flight is analyzed. The basis of the development
was the scientific and technical reserve and proven design and technological solutions. The main efforts of
the developers are focused on the use of new materials and technologies, reducing the number of parts,
reducing the specific weight, increasing the operational adaptability and maintainability of engines, reducing
the volume of accompanying documentation.

KiroueBnie ciioBa: PeakTUBHEBIE CaMOJ'IéTBI, I‘aSOTyp6I/IHHLIe ABUTATCIIN, ABYXKOHTYPHBIC AIBUTATCIIH,
PETPOCTIEKTHUBA.
Keywords: Jet aircraft, gas turbine engines, dual-circuit engines, development retrospective.
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HecraumonapHoe a3poaMHAMUY€CKO€e B3AMMO/1eliCTBHE JIONMATOYHbIX BEHIIOB B
JHEPreTUYeCKNX 0CEBbIX TYPOUHAX U Iy TH MOBBILIEHNSI BAUOPAIIMOHHOM HA/IEKHOCTH
pPado04YUXJIONATOK

Crp2-4 VY]IK 621.438

I'puropuii CepreeBuu Kosenbko, acnupant, DI'’AOY BO "Caunkr-IletepOyprckuii monuTeXHUuYecKu
yHusepcureT [lerpa Benukoro”

Huxonaii AnexceeBud 3a0esiuH, K.T.H., JONEHT BhICIIEN MIKOJIBI YHEPreTHYECKOr0 MAITMHOCTPOCHU
I'eopruii AnarosbeBn4 ®OKuUH, /1.T.H., 3aBeAyIoIUi 6a30B0il kadenpoil "T'a30TypOruHHbBIE arperaTsl i
razornepeKadyrBaroImX

crannuii' Ha 6a3e OO0 “T'azmpomrpancrasz Cankt-IlerepOypr”.

HepI/IOHI/I‘ICCKaﬁ HCCTAlIlMOHAPHOCTL ITIOTOKA B COBPEMCHHBIX Fa30Typ6I/IHHLIX YCTaHOBK ax BbI3BIBACT
IEePEMEHHOCTh a9POANHAMUYECKHX CUJI, ICHCTBYIONMX Ha paboune JONATKH, CHUKAET UX BUOPALIMOHHYIO
HA/IeKHOCTh, U IPUBOJUT K JOMTOJIHUTEIBHBIM TOTEPSIM KMHETHUECKOI SHEpruu MoToka. Llens paboTel - Ha
OCHOBE YHCIICHHOT'O HCCIIEIOBAHMS a9POAMHAMUYECKUX XapaKTEPUCTUK TypOMHHBIX CTYIIEHEH BBIpaboTaTh
pEKOMEeHAyeMble TMana3oHbl 0e3pa3sMepHBIX I€OMETPUUYECKUX IAPAMETPOB - C TOUKHU 3PEHUS CHUKECHUS
B036y>1</:[a10u11/1x Bn6paum1 JIONATOK HECTALITMOHAPHBIX HAI'Py30K 1 MUHUMU3AIIUU ITOTCPb KHHETHYECKOM
sHeprui (T. e. Makcumu3auu yposHsa BHyTpeHHero KIIJI Typ6unsr). B nanHoi paboTe ncciaenoBaioch
BIIMSTHUE MEKBEHIIOBOT'0 3a30pa U OTHOLIEHHUS I1AroB JIONATOK B TypOouHHOM ctynenu JIITN -1.

Periodic flow unsteadiness in modern gas turbines causes variability of aerodynamic rotor blade forces,
reduces their vibration reliability, and leads to additional losses of kinetic energy of the flow. The aim of the



work is to develop the recommended ranges of dimensionless geometric parameters on the basis of a
numerical study of the turbine stages aerodynamic characteristics - from the point of view of reducing
unsteady blade forces exciting blade vibrations and minimizing kinetic energy losses (i.e. maximizing the
level of internal turbine efficiency). In this work, we investigated the influence of the inter-row axial gap and
blade count ratio in the LPI-1 turbine stage.

KiroueBrIe cinoBa: coceBas Typ6I/IHHa}I CTYIICHDb, BBIYUCIIMTCIIbHAA THAPOTra3oAnHaAMHKa, ITaKCT Ansys CFX,
MNEPEMCHHLIC A3PpOJUHAMUYCCKUC CUJIBI, HeCTaI_II/IOHapHHﬁ MOTOK, a3pOANHaAMHUYCCKOC BSaHMOHeﬁCTBHe
JIOIIAaTOYHBIX BEHITOB, MG}KBGHHOBBIfI oCceBOU 3a30p, OTHOIICHHMEC IAaroB JIOIIAaTOK.

Keywords: axial turbine stage, CFD, Ansys CFX, unsteady blade forces, blade row interaction, blade count
ratio, axial gap, vibration reliability.
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PAEH

HpeﬂCTaBHGH CHUCTEMHBIN moAXO0d K OpraHru3alivi COBMECTHBIX HAYUYHBIX I/ICCJ'I@}IOB&HI/Iﬁ U MCXKOYHapOJHOro
JIeJIOBOI'0 COTPYTHUYECTBA NPO(peCcCHOHABHBIX HAYYHO-UHKEHEPHBIX COOOLIECTB B UHTEPECAX COLIMANIbHO-
SKOHOMHYECKOTO0 nporpecca Poccun u Kuras.

A systematic approach to the organization of joint scientific research and international business cooperation
of professional scientific and engineering communities in the interests of socio-economic progress of Russia
and China is presented.

KitoueBsie ciioBa: mHTErpanus 3HaHUH, POPMUPOBAHNE HAYYIHO-UHKEHEPHBIX IIKOJI, HAyYHO-
TEXHOJIOTUYECKOC TUACPCTBO.

Keywords: integration of knowledge, formation of scientific and engineering schools, scientific and
technological leadership.

Cessb ¢ asmopamu: bide9368454@hotmail.com

Crenp nJ1s1 TECTUPOBAHUSA JIEKTPUYECKO BHHTOMOTOPHOM IPy NIbl

Crp 12-13  VJIK 621.89.097.3

denepanbHOE roCyAapCTBEHHOE O10/DKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHMs
(®I'bOY BO) "MockoBCKU aBUAllMOHHBIA HHCTUTYT (HAallMOHAIbHBIN UCCIIEI0BATENIbCKUM yHUBEpCUTET)"
(MAN):

Auekceii BsiueciaBoBuu Co1uéB, Beaymuii nnxenep kad.203 MAU, acnupant

Kupunn BsauecaiaBoBuu bansicuwlii, maxenep xag. 203 MAU

JAmutpuii AsekceeBud bopucon, nmxenep kad. 203 MAU

Koncrantun Banepsesuu Kysnenos, nnxenep, "KCK nnxxunupusr"

Onucana KOHCTPYKLMS U IPUHLIMIIBI TPUMEHEHUSI UCIIBITATEIBHOIO CTEH 1A AJIs1 DJIEKTPUYECKON
BUHTOMOTOpHOM rpynibl (BMI). [IpuBenenbl nosydeHHbIE pE3yIbTaThl HCCIEI0BAHUN U TECTUPOBAHUS
OBMI. Iloka3zana cxema CBEPXJIETKOT0 AIEKTPHUIECKOTO CaMOJIETA AT JATbHEU X JIETHBIX UCIIBITAHUM.

The design and application principles of the test bench for the Electric propeller end motor group (EPMG)
are described. The results of research and testing are presented. The diagram of an ultralight electric aircraft
for further flight tests is shown.

Knrouesvie cnosa: InekTpuyeckass BAHTOMOTOPHAS TPYIIA, HCIIBITATENIbHBIN CTEH, JJIEKTPUYECKUI
CaMOJIET.
Keywords: Electric propeller end motor group, test bench, electric aircraft.
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3apyOekHble ABUAIIMOHHBIE TYPOOBEHTUIATOPHbIE IBUTATEJIH 1JIS CBEPX3BY KOBBIX
CaMOJIETOB
(rmaBa u3 kauru npodeccopa B.A. 3penosa. [Tpogomkenue. Hauano B sxypuane “J[urarens” Nel130-132)

Ctp 14-28  VJIK 621.4

OI'AO YBO "Camapckuil HallMOHATHHBIN MCCIIEIOBATENRCKUI yHUBEpcUTET MMeHH akaziemuka C.I1. Koponésa'™
Baagumup Anapeesud 3pedioB, 1.T.H., mpodeccop kadeapsl KOHCTPYKIUH U TPOEKTUPOBAHUS IBUTaTeNei
JeTaTeNbHBIX alNapaToB

[Tpoananu3upoBaHoO pa3BUTHE 3apyOEKHBIX TYPOOBEHTHIIATOPHBIX IBUTATENEH Al CBEPX3BYKOBOTO MOJIETA.
OcHOBY pa3pabOTOK COCTaBJISUTM HAYYHO-TEXHUYECKHI 3a/1e]1 U IPOBEPEHHBIE B SKCILTyaTalluu
KOHCTPYKTOPCKO-TEXHOJOTrn4Yeckue pemenusi. OCHOBHBIE YCHIIHS pa3padOTINKOB HAIPaBICHBI HA
IIPUMEHEHNE HOBBIX MAaTEPUAIIOB U TEXHOJIOT U, yMEHBIIEHUE KOJINYECTBA JIETAJIEH, CHUKEHHE yIETIbHON
MAacCChbl, IIOBBIIICHHUE HKCILUTYaTallHOHHON TEXHOJIOTMYHOCTH U PEMOHTOIIPUTOAHOCTH JBUTATEIIEH,
yMEHbIIeHnE 00bEMa CONTPOBOAUTEIBHON JOKYMEHTALIUH.

The development of foreign turbofan engines for supersonic flight is analyzed. The basis of the development
was the scientific and technical reserve and proven design and technological solutions. The main efforts of
the developers are focused on the use of new materials and technologies, reducing the number of parts,
reducing the specific weight, increasing the operational adaptability and maintainability of engines, reducing
the volume of accompanying documentation.

KiroueBnie ci1oBa: PeakTUBHEBIE CaMOJ'IéTLI, I‘aSOTyp6I/IHHLIe ABUTATCIIN, ABYXKOHTYPHBIC ABUTATCIIH,
PETPOCTIEKTHUBA.
Keywords: Jet aircraft, gas turbine engines, dual-circuit engines, development retrospective.
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KOpuii Muxaisouu Kouerkos, 1.17.H., npopeccop PI'BOY BO "MockoBckuil aBUallMOHHBIN HHCTUTYT
(HauMOHANBHBIN UccienoBaTenbekuil yausepcutet)" (MAN)

Huxoaaii FOpbeBnu KoveTkoB, K.T.H., CTapIIdil TpenoaaBaTeb

Kunernueckoe ypaBHeHue bonbliMaHa OMKUCHIBAET CTATUCTUUECKOE pacipeiesIeHUEe YacTUll B ra3e UJin
KUJKOCTH. SIBJISIETCS OCHOBHBIM ypaBHEHUEM (PU3HUECKON KHHETUKH, KOTOPOE OMUCHIBAET CUCTEMBI,
Jan€Kue OT TEPMOJUHAMUYECKOT O paBHOBECH . YpaBHEHUE boJibliMaHa OMKMCHIBAET 3BOJIIOIIMIO BO BPEMEHU
MJIOTHOCTH pachpeeneHus. 3anucbiBaeTcs s (a3oBoro 00beKTa B BUJIE PaBEHCTBA CyOCTaHIIMOHATBHOM
MPOU3BOIHON (YHKIIUHU paclpeie]ICHUs U MHTerpajia CTOJKHOBEHHU M. B pe3ynbrare ucciaenoBaHuii ObL1
MPOBEJICH aHAJIN3 YpaBHEHHUs bobIlIMaHa M BO3MOXHBIX METOJIOB €r0 pEHICHUs. Y CTAHOBJIEHO, YTO
AHAIUTUYECKOE PEIICHUE CONPSIKEHO C OTPOMHBIMU MaTEMATHYECKUMHU TPYIHOCTSIMU U B HACTOSLIEE BpEMS
ux HeT. B penakcanimoHHOM nMpuOIMKEHUHU K paBHOBECHIO 3aITMCaH HOBBIN BapuaHT ypaBHeHUs bonbiiMana
yepe3 sHTponuto. [lonyueHa aHanuTHUYECKast 3aBUCUMOCTh BPEMEHH PeJIaKCalliy OT SHTPOIHH.

The Boltzmann kinetic equation describes the statistical distribution of particles in a gas or liquid. It is the
basic equation of physical Kkinetics that describes systems that are far from thermodynamic equilibrium. The
Boltzmann equation describes the time evolution of the distribution density. It is written for a phase object in
the form of equality of the substantial derivative of the distribution function and the collision integral. As a
result of the research, an analysis of the Boltzmann equation and possible methods for its solution was
carried out. It is established that the analytical solution is associated with huge mathematical difficulties and
currently there are no such difficulties. In the relaxation approximation to equilibrium, a new version of the
Boltzmann equation is written in terms of entropy. The analytical dependence of the relaxation time on the
entropy is obtained.

KimroueBrie cnosa: Typ6yJ'IeHTHOCTB, peiiakcanusd, KHHCTUKA, YPABHCHHUC BOJ‘IBI_IMaHa.
Keywords: turbulence, relaxation, kinetics, Boltzmann equation.
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Anexcanap UBanosuu baxkanos, akagemuk MUA
Huxkouaii FOpbeBuu Kouerkos, k.T.H., crapmmii npenogasarens ®I'60Y BO "MAU (HUY)"
Anaroauii AnexceeBnu Cnepanckuii, sutie-npe3ugeHt PUA, DExpert ISCED, akanemuk PUA u MUA

B nanHoi1 cTaThe mpeacTaBiaeHbl MaTepUaibl IO PU3NKE UCTIAPEH Ul )KUIKOCTEN BO BHEILIHIOO
ra3o00pa3HyIo Cpeay WM BakyyM. PacKpbIThI IPOLIECCH] HCIAPEHNUS 32 CUET HarPEBAHMUS, @ TAKKE
XOJIOAHBIM CIIOCOOOM — MEXaHUYECKUM PACIIMPEHUEM, IIPUBOSIIMM K Pa3pbIBY MOJIEKYJISIPHBIX CBSI3€H B
AKHUJAKOCTH - KaBUTaluu. MccnenoBanue rnpoiecca KaBUTAMU OCOOEHHO aKTyalbHO AJIs 0OecreueHus
HaA&KHOU paboThl ruapaBaudeckux Typoun 'DC, rpeGHBIX BUHTOB Cy10B, THIPOHACOCOB U T.I.

This article presents materials on the physics of evaporation of liquids into an external gaseous medium or
vacuum. The processes of evaporation due to heating, as well as by the cold method - mechanical expansion,
leading to the rupture of molecular bonds in a liquid - cavitation, are disclosed. The study of the cavitation
process is especially important for ensuring reliable operation of hydraulic turbines of hydroelectric power
plants, propellers of ships, hydraulic pumps, etc.

KiroueBrle cnoBa: CIIomHas cpcaa, uCIapCHUC, KaBUTalluA, TCPpMOAUHAMUYICCKAs (basa, peaJ'IBHBIfI ras.
Keywords: continuous medium, evaporation, cavitation, thermodynamic phase, real gas.
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Anekcanap ®@poumouy PaBuy, x.-m.H.

HpeIICTaBJICHa MCTOH0JIOT U CPABHUTCIIBHOI'O aHaJIn3a KWHEMAaTUKU IEPCAATOYHBIX MEXaHU3MOB IMJIMHAP-
MMOPIICHb-BAJI 0T6opa MOIIHOCTH IMOPHIHEBLIX ,I[BHFaTeJ'Ieﬁ BHYTPCHHCT O CrOpaHus, IPUBCIACHBI PE3YJIbTAThI
pacqéTa CPaBHUTCIIBHBIX OLICHOK MPUMCHUTCIIbHO K KOHKPCTHBIM 00BEKTaM.

The methodology of comparative analysis of the kinematics of the cylinder-piston-power take-off shaft
transmission mechanisms of internal combustion piston engines is presented, and the results of calculating
comparative estimates for specific objects are presented.

KiroueBrie ciioBa: HOpI.HHCBOfI ABUTATCJIb BHYTPCHHCTO CrOpaHusl, HepeHaTO‘-IHHﬁ MEXaHHU3M, KWHCMAaTHKa,
CpaBHI/ITeJ'IBHHﬁ aHajliu3, CPaBHUTCIIbHAA OIICHKaA.

Keywords: internal combustion piston engine, transmission mechanism, kinematics, comparative analysis,
comparative evaluation.
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BECKOHEYHBIE YNCJIA. Teopus 1eJIMMOCTH M OCHOBHasi TeopeMa apupMeTuKn

Crp 45 VJIK 511.17
Amnapeit UBanosu4 KacbsiH, K.T.H., joueHT , MOIIY "Cuneprus"

PaccmaTpuBatoTcs cBoiicTBa OECKOHEUHBIX UM CEN, TEOPHUS AETMMOCTH, OCHOBHAs TEOpEMa apU(PMETUKH,
KaHOHUYECKOE pazIokKeHHUE.

Properties of infinite numbers, fundamental theorem of arithmetic and canonical decomposition are
considered.

KittoueBble cioBa: 6eCKOHEUHbIE Yncia, OCHOBHAs TeopeMa apu(METHKU.
Keywords: infinite numbers, fundamental theorem of arithmetic.
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Binsinue B3auMOPacnoJIoKeHHs CTATOPHBIX J10NAaTOYHbIX BeHoB Ha KII /I n
BHOPAaLMOHHY IO HA/IC’KHOCTD 0CEBbIX TYPOMHHBIX CTYIIEHEeH

Crp 10-12  VJIK 621.438

I'puropuii CepreeBuu Kojsienbko, acniupant, PI'AOY BO "Cankt-IlerepOyprckuii moauTeXHUUEeCKU I
yHusepcurer Ilerpa Benukoro”

Huxonaii AnexkceeBud 3a0eiuH, K.T.H., IOIEHT BbICIIEH MIKOJIBI SHEPTETUYECKOT0 MAIIIMHOCTPOSHU ST
I'eopruii AnatosbeBud ®OKHUH, /1.T.H., 3aBeytonmid 6a30Boi kadeapoit "['a3oTypOuHHBIE arperartsl st
razorepeKaurBaroIInuX

cranuuii" Ha 6a3e OO0 “T'azmpomrpancras Cankt-IlerepOypr”.

Hanexunocts, 6e3onacHocts 1 Boicokuit KITJ] coBpeMeHHBIX SHEpreTHYeCcKuX ra30TypOMHHBIX U
NapoTypOMHHBIX YCTAHOBOK BO MHOT'OM OIpe/eNsieTcs BUOPALlMOHHONW HaIEKHOCThIO X JIOMATOYHBIX
annapaToB. OCHOBHBIM HCTOYHUKOM BO30Y X /1€HU 1 BUOPALIMH JIOTIATOK SBJISETCS HECTALIMOHAPHOCTB 110 TOKA
B IIPOTOYHOM YaCTH TYpOHH U HECTAIIMOHAPHOE a9POANHAMUYECKOE B3aUMO/ICHCTBUE UX JIOTTATOUHBIX
BeHII0B. CyIIECTBYIOT pa3IMuHbIE CIIOCOObI YMEHbBILIEHUS YPOBHS BUOpaIuii pabo4mXx JI0MaToK, HalpumMep,
YMEHBIIEHNE YPOBHS BO3MYILAOIIMX CHII. B HacTosmiel paboTe paccMaTpiBaeTcs KOHCTPYKTUBHBIHI,
Tr€OMETPUYECKHI CIIOCO0 YMEHBIICHHS YPOBHS BO3MYIIAIONINX a3POJMHAMHYECKUX CHJI - 32 CUET KPY)KHOT'O
CBUTa HECMEXXHBIX CTATOPHBIX JIONATOYHBIX BEHIIOB OTHOCUTENBHO APYT Apyra B MOJyTOPHOM 0ceBOM
TypOMHHOH cTyleHu. B 3akitoueHun puBeeHa peKOMEHJ0BaHHAs BEIMUMHA OKPYKHOI'O CIBUTa,
IOJIy4EHHAsI [10 pe3yJIbTaTaM MOJECIUPOBAHHUS.

The reliability, safety and high efficiency of modern power gas turbine and steam turbine plants are largely
determined by the vibration reliability of their blades. The main source of vibration excitation of the blades
is the unsteadiness of the flow in the flow path of the turbines and the unsteady aerodynamic interaction of
their blade rows. There are various ways to reduce the level of vibration of the rotor blades, for example, to
reduce the level of excitation forces.In this paper, a constructive, geometric method for reducing the level of
disturbing aerodynamic forces is considered - due to the circumferential displacement of non-adjacent stator
blade rows relative to each other in a one-and-a-half axial turbine stage.Iln conclusion, the recommended
circumferential displacementvalue obtained from the simulation results is given.

KitoueBslie cioBa: oceBasi TypOMHHASA CTYII€Hb, BBIYMCIUTENIbHAS THIPOra3oAuHaMuKa, naketr Ansys CFX,
MNEPEMEHHBIC AOPOJUHAMUYCCKUE CUJIBI, HeCTaHHOHapHBIfI IIOTOK, a3pOANHaAMHUYCCKOC BSaHMO,I[CfICTBPIe
JIONIaTOYHBIX BEHI0B, Clocking-s¢ddekrT.

Keywords: axial turbine stage, CFD, Ansys CFX, unsteady blade forces, blade row interaction, clocking-
effect, vibration reliability.
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AHaJIU3 BJUAHUSA Ka4eCTBA PACYETHOM CeTKU M TPAHMYHBIX YCJIOBHI HA pe3yJIbTATHI
MaTEeMAaTH4Y€eCKOI0 MOAEJMPOBAHUA M ONITUMHU3ALUM JJAOMPHUHTHOIO YIIJIOTHEHH S
ra3oTypOMHOIo ABMraTe/Is

Crp 13-15  V]IK 629.7.03

®denepasibHOE rOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICILIET0 00pa30BaHUs
(®I'BOY BO) "MoCKOBCKHI aBHAITMOHHBIN HHCTUTYT (HAIIMOHAJIBHBIA UCCIEA0BATEIbCKUN YHUBEPCUTET)"
(MAN):

Hpuna Bsiyec1aBoBHA AHAPOCOBUY, aCIUPAHT

Mapuna Bragumuposaa CuiysiHoBa, 1.T.H., mpodeccop kadenpsr TIIDIJIA

OnHuM U3 myTei noBsieHus 3PHEeKTUBHOCTU Ia30TypOMHHOTO JBUTATENS SIBJISIETCS YIyUIlIeHEe
FePMETUYHOCTH €r0 Ta30BO3AYIIHBIX MOJIOCTEN U COKPALLEHHUE YTEYEK BO3/1yXa 3a CUET MPUMEHEHUS HOBBIX
MaJIOPaCXOHBIX YIIJIOTHEHUH. YCTaHOBKA HOBBIX d((PEKTUBHBIX TUIIOB YINIOTHEHUH YMEHBIIAET yTEUKU
BO3/lyXa U ra3a U3 IpOTOYHOMN YaCTH JBUTATEIIs, YTO IPUBOJUT K IOBBILICHUIO IAPAMETPOB €0
TEPMOAMHAMHUYECKOT0 IIUKJIA U COKPAILEHUIO YJIEIBHOIO PacxXo/1a TOILJIMBaA.

One of the ways to increase the efficiency of a gas turbine engine is to improve the tightness of its gas-air
cavities and reduce air leaks through the use of new low-flow seals. The installation of new efficient types of
seals reduces air and gas leaks from the engine flow, which leads to an increase in the parameters of its
thermodynamic cycle and a reduction in specific fuel consumption.

KinroueBrie ciioBa: Fa30Typ6I/IHHI)II71 JABUTIAaTCIIb, J'Ia6I/IpI/IHTHble YIIOTHCHH A, MATEMAaTUYCCKOC
MOACIUPOBAHNE, BRIYUCINTEIIbHAA I'a30Basd JUHaAMHUKaA, IOBEPXHOCTh OTKIIMKA, OIITUMHU3AIl M.
Keywords: gas turbine engine, labyrinth seals, mathematical modeling, computational fluid dynamics,
response surface, optimization.
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Ynpasienueckuii anaan3 punancoboii oryeTHocTH [TAO "OAK — Ilepmckne moTopb1'
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OI'BOY BO Pri6nHCKMI rOocyAapCTBEHHbBIN aBUALMOHHBIA TEXHUUECKU I yHUBEpcUTeT nMeHHU [1.A.
ConoBbeBa

Hrops UcaakoBuu MukoBUY, K.T.H., AOIEHT KadeIpbl IKOHOMHUKHU, MEHEPKMEHTA U SKOHOMUYECKUX
MHGOPMALIMOHHBIX CUCTEM

Oubra BaagumupoBua Kamakuna, K.3.H., IOIIEHT, 3aB. Kadeapoli S)KOHOMUKH, MEHEKMEHTA U
YKOHOMHYECKUX HH(OOPMAIMOHHBIX CHCTEM

B crarbe npezacraBieHa aBTOPCKUM MOAXO0/ K aHAJIM3Y SKOHOMHYECKOT O COCTOSHUS JOUEPHETO
npeanpustus OIK, BEITOTHEHHBIH 110 TaHHBIM OTKPBITON (puHaHCcOBOM oTueTHOCTH 32 2016-2019 1.



The article presents the author's approach to the analysis of the economic condition of the UEC subsidiary,
based on the data of open financial statements for 2016-2019.

KiroueBrIe cnoBa: 3KOHOMHUYECKas 3(1)(1)6KTI/IBHOCTL, peHTa6eJ'IBHOCTB.
Keywords: economic efficiency, profitability.
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TypOyaenTHocTh. Oco0enHocTH TepMorazoguHamMuku PATT
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®OI'BOY BO "MockoBCKHii aBHAITMOHHBIN HHCTUTYT (HAIMOHATHHBIN HCclenoBaTesbekuii yauBepenter)' (MAN):
KOpuii Muxaiisiopuu Kouerkos, 1.T.H., mpodeccop

Huxkouaii FOpbeBuu KoueTkoB, K.T.H., CTapIInii IpenoaaBaTeib

[IpoBeneH BcecTOPOHHUI aHAIU3 TEPMOTa30AMHAMUYECKHUX IIPOLIECCOB U BBISBIEH COBPEMEHHBIN B3I/ HA
3Ty IpobieMy. PaccMoTpeHsI citydan MPUMEHUMOCTH TPAJIMLIMOHHBIX YPaBHEHUW IBU)KEHUS U YPaBHEHHH,
ONMCBIBAIOLIMX ITPOLIECCH HEYCTOMUYNBOCTU T'OPEHHUS U HEPABHOBECHBIE ITpoueccsl. [lokazano, 4To TedeHne
no tpakty PATT nmpakTuuecku Bcerja JaMUHApHOE 32 HCKIIIOUEHUEM 001acTelf 3Be31000pa3HbIX U
30HTUYHBIX (POPM, a TaK k€ TEUCHUH B yTONJICHHOM 30HE coruta. Jloka3piBaeTcs HEBO3MOXKHOCTD
Bo3HHKHOBeHUS B PJITT HEeycTOMYMBOCTH.

A comprehensive analysis of thermogasodynamic processes is carried out and a modern view of this
problem is revealed. The cases of applicability of the traditional equations of motion and equations
describing the processes of gorenje instability and nonequilibrium processes are considered. It is shown that
the flow along the solid-fuel rocket engine path is almost always laminar, with the exception of star-shaped
and umbrella-shaped areas, as well as flows in the sunken zone of the nozzle. The impossibility of the
occurrence of instability in the solid-fuel rocket engine is proved.

KiroueBnie cioBa: Typ6yJ'IeHTHOCTB, peiiakcanusd, KHHCTUKA, YPABHCHHUC BOJ‘IBI_IMaHa.
Keywords: turbulence, laminarity, instability, star-shaped charge, umbrella charge.

JIuteparypa
1. FO.M. Kouetkos. TypOynentHocTh. OcobenHocTH Teromaccooomena conen PATT npu pabote Ha
3Be€371000pa3HbIX 3apsnax // JIsurarens Ne 1, 2020 r.
2. FO.M. KouetkoB. TypOylneHTHOCTh TPOCTPAHCTBEHHBIX KOMIOHOBOK. THBepcus HaymoBa // /IBurarens
Ne 3,2009 r.
3. FO.M. Kouetkos, H.}O. KouetkoB. TypOynentHocts B P/ITT. Paznenurensubie muauwm // JIpurarens Ne 4,
2010r.
4. FO.M. KouetkoB. TypOyIeHTHOCTh M MAaTEMaTHIECKOE JI0KA3aTEIBCTBO €€ HEBO3MOKHOCTHU B
CBEpX3BYKOBOM notoke // JIpurarens Ne 3, 2018 r.
5. FO.M. KouetkoB. TypOyneHTHOCTb, BOZHUKHOBeHHE HeycTounBocTu B JKP/] // IBurarens Ne 2, 2012 r.
6. FO.M. KouetkoB. TypOyneHTHOCTh 1 aBTOKOJIeOaTenbHbIC pottecchl B XKP/] // Isuratens Ne 3, 2012 r.


mailto:iitskovichi@yandex.ru
mailto:kamakina@mail.ru

7. FO.M. KouetkoB. TypOyneHTHOCTD. [1Th TeOpeM Kak HHCTPYMEHT IJ1I00aIbHOT0 TPeoOpa3oBaH ust
ypaBHEHU COXpaHEHUsI B IIETISX Pa3pabOTKU HOBBIX MMOX0A0B BEIYHCIUTEIHHON Ira30BOM TUHAMUKHY //
Hsuratens Ne 4, 2019 1.

8. FO.M. KouetkoB. TypOyneHTHOCTE. DyHAAMEHTAIIBHOE TPAHUYHOE YCIIOBUS COTTPOBOXKICHHS M HOBAst
IMOCTAaHOBKA 314X BI3KOM ra30BoM quHamuku // JIBuratens Ne 5, 2015 r.

9. IO.M. Kouetkos, H.}O. Kouetkos. TypOyneHTHOCTb. AKTyanu3anus 1pooieMbl HEpaBHOBECHOCTHU B
KPIMT // Ipurarens Ne 4-6, 2010 r.

Ces3b ¢ asmopamu. SWQeorgy@gmail.com

3apy0OexHble aBHAIIMOHHBIE TYPOOBEHTHIISITOPHBIE IBUTATEIH /17151 CBEPX3BYKOBBIX

CaMoJIETOB
(rmaBel 13 kHUTH Ipodeccopa B.A. 3penora.)
Iponomxenue. Yacts 4 Hawano B xypHaie “/[Burarens” Ne130-132)
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OI'AO YBO "Camapckuil HallMOHAIBHBIA MCCTIEIOBATENbCKU  yHUBepeuTeT nMeHH akanemuka C.I1. Koponésa'™:
Baagumup Anapeesud 3pedioB, 1.T.H., mpodeccop kadeapsl KOHCTPYKIUH U TPOEKTUPOBAHUS IBUTaTeNei
JeTaTeNbHBIX aNNapaToB

[Tpoananu3npoBaHo pa3BUTHE 3apyOEKHBIX TYPOOBEHTHIIATOPHBIX IBUTaTeNeH /Ul CBEPX3BYKOBOI0 MOJIETA.
OcHOBY pa3pabOTOK COCTaBJISUIM HAyYHO-TEXHUYECKHI 3a/1e]1 U IPOBEPEHHBIE B SKCILTyaTalluu
KOHCTPYKTOPCKO-TEXHOJOTrn4Yeckue pemenus. OCHOBHBIE YCUIIHS pa3padOTYNKOB HAIPaBJICHBI HA
IIPUMEHEHNE HOBBIX MaTEPUAIIOB U TEXHOJIOTH, yMEHBIICHUE KOJIMUECTBA IeTAJICH, CHU)KEHUE yAEeIbHON
MAacChbl, IIOBBIIIEHNUE YKCIUTYaTallHOHHON TEXHOJIOTMYHOCTH U PEMOHTOIIPUTOAHOCTH JBUTATEIIEH,
yMEHbIlIeHnE 00bEMa COITPOBOIUTEIBHON TIOKYMEHTALIN Y.

The development of foreign turbofan engines for supersonic flight is analyzed. The basis of the development
was the scientific and technical reserve and proven design and technological solutions. The main efforts of
the developers are focused on the use of new materials and technologies, reducing the number of parts,
reducing the specific weight, increasing the operational adaptability and maintainability of engines, reducing
the volume of accompanying documentation.

KitoueBslie ciioBa: PeakTuBHBIE caMOJIEThI, ra30TypOUHHBIE ABUTATENH, IBYXKOHTYpPHBIE IBUTATEIH,
PETPOCTIEKTHUBA.
Keywords: Jet aircraft, gas turbine engines, dual-circuit engines, development retrospective.
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PaCCManI/IBaIOTCH CBOMCTBA OCCKOHEYHBIX quceI, TCoOpUud ACIIMMOCTHU, OCHOBHAA TECOpEMaA apI/Iq)MeTI/IKI/I,
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Properties of infinite numbers, fundamental theorem of arithmetic and canonical decomposition are
considered.
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ITpoBeneH BCECTOPOHHUH aHAJIN3 IPOLIECCOB MOJIEKYJIIPHON aKyCTHKHU U BBISIBJICH COBPEMEHHBIN B3IJIs Ha
3Ty npobieMy. PaccMOTpeHBI cilydau MpeicTaBIeHUs JaHHbIX IIPOLIECCOB MPU UCATBHOM U PEaIbHOM
IOAX0JaX K MX MAaTEMaTUYECKOMY OIKMCAHUIO B COOTBETCTBUH C U3BECTHBIMU IKCIIEPUMEHTAIBHBIMHU
pesyapTaraMu. [1orydeHbI HOBBIE TEOPETUUECKHE PE3YJIBTAThI C IPUBJICUEHUEM KMHETHYeCKOU Teopuu JI.
Bonbiimana, onpezensonye MosBIeHUE JUCIIEPCHH U MTOTJIoeHHe 3ByKa. [IpencraBnens! pabouune
(bopMyJIBI ISl paCYETOB OCHOBHBIX TAPaMETPOB MOJIEKYJIIPHOU aKyCTHKH.

A comprehensive analysis of the processes of molecular acoustics has been carried out and a modern view of
this problem has been revealed. The cases of representation of these processes with ideal and real approaches
to their mathematical description in accordance with known experimental results are considered. New
theoretical results have been obtained using L. Boltzmann's kinetic theory, which determine the appearance
of dispersion and sound absorption. Working formulas for calculations of the main parameters of molecular
acoustics are presented.

KmroueBrnie ci1oBa: MeXaHHUKA CIUIONIHBIX Cpea, MOJICKYJIsSIpHasd aKyCTHKa, AMCIICPCUs, ITOTJIONICHUEC 3BYKa.
Keywords: continuum mechanics, molecular acoustics, dispersion, sound absorption.
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YnpaBieHueckuil aHaau3 oTKpbITON punancoBoii oryeTHocTu [TAO "OJAK--CATYPH"
Crp10-11  V]JIK 338.3
OI'BOY BO PribuHCcKmi rocy1apCcTBEHHBIN aBUALMOHHBIN TeXHUUYECKU yHUBepcUTeT nMeHu [1.A.
ConoBneBa
Hrops UcaakoBuuy UukoBUY, K.T.H., JOLEHT Kapeapbl 5KOHOMUKHU, MEHEIPKMEHTA U SKOHOMUYECKUX
WH(QOPMALIMOHHBIX CUCTEM
Ousbra Baragumupona Kamakuna, K.3.H., JIOIEHT, 3aB. Kadeapoil SKOHOMHUKH, MEHE/DKMEHTA U
SKOHOMHUYECKUX MH()OPMaIMOHHBIX CUCTEM

B craTbe mpencTaBieHbl pe3ynbTaThl YIPABICHYECKOT0 aHAIN3a OTKPBITHIX (HHAHCOBBIX 0T4eTOB [TAO
"OAK-Carypu" 3a 2017-2020 r.r., comepskaiue oTpaciaeBble U crienupuieckue o0COOEHHOCTH ACSITEIbHOCTH
PEaNpPUSTHS, paCIOJI0kKeHHOro B PeidnHcke S pocnaBckoii o0macT.



The article presents the results of the management analysis of the open financial statements of AO "ODK -
Saturn” for 2017-2020., containing industry-specific and specific features of the enterprise located in
Rybinsk, Yaroslavl region.

KiroueBrie ciioBa: (bl/IHaHCOBaSI ACATCIIBHOCTE KOMITaHHH, praBJ’ICH‘-ICCKI/Iﬁ aHaJIn3 (I)HHaHCOBOﬁ
OTYCTHOCTH

Keywords: financial activities of the company, management analysis of financial statements
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beckoneunbie ynciia. Teopus neaumoctu u reopema EBkinaa
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Amnpapeii UBanoBuu Kacbsiu, k.1.H., oueHT , MOITY "Cuneprus"

PaccmarpuBatoTcs cBOMCTBA OECKOHEUHBIX YHCENN TeopemMa EBkma.
Properties of infinite numbers, Euclidean theorem are considered.
KimroueBrsie ciioBa: OeCKOHEUHBIE qucia, TcopeMa EBKJ’II/II[a.
Keywords: infinite numbers, Euclidean theorem.
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TypOysieHTHOCTD. BiiusiHMe paBHOBECHBIX IOKA3aTe el a11a0aThl IPOAYKTOB
CropaHus Ha NPO(PUIUPOBAHUE CBEPX3BYKOBOIO COILIA

Ctp24-26  Y]IK 532.526.4

OI'BOY BO "MocKoBCKHI aBHAITIOHHBIN MHCTUTYT (HALIMOHATBHBIM HccrenoBaresibekuii  yauepenter)' (MAN):
KOpuii Muxaiisiopuu Kouerkos, 1.T.H., mpodeccop

Huxkouaii FOpbeBuu KoueTkoB, K.T.H., CTapIInii IpenoaaBaTeib

TypOyneHTHOCTh B CBEPX3BYKOBOM ITIOTOKE OTCYTCTBYET, M 3TO YIPOIIAET MPOIEcC MPOPHUIUPOBAHUS
CBEPX3BYKOBOTO COILJIA pAKETHOT'O IBUTATENs. TpagrIIMOHHBIE CIIOCOOBI C TOMOIIIBIO PEIICHUsI 00paTHOMN



3a7lauyu TEOPUU COILIA MPEANoararoT 3HaHle TOUHON BEIMUMHBI ToKa3aress annadarsl [lyaccona, kotopas
COBPEMEHHBIMHU METOJIaMHU OTIpeIesieTcsl He TOUHO. M3 TepMOIMHAMHYECKUX PACUETOB U3BECTHBI JIMIIIb
pPaBHOBECHBIC 3HAUCHU A, SABJISIFOIIMECS TPAHUIIAMU HHTEPBaJla BCEX BOZMOXKHBIX 3HaUeHU . B pabore
MpeaoXKeH METOJ onpeieeHus mokaszarenei aquadarsl [lyaccoHa ams pealbHBIX Ta30B B 3aBUCUMOCTH OT
XapakTepHoU TemmepaTypbl. COOTBETCTBYIOIIHE TOKA3ATENN YUYUTHIBAIOTCS TPU MPOPUINPOBAHUH COTIET.
[TokazaHo, 4TO OTIMYHKE B pa3Mepax KOHTypa COIlJIa BEChMa 3aMETHOE JIaKe MPU HEOOIBIINX U3MEHEHHUSIX
nokasarenei aguadarsl ¥ TPUBOAUT K OLIYTHMBIM BEIMYUHAM ITOTEPD yIETBHOT'0 UMITYJIbCA TATH.

There is no turbulence in the supersonic flow, and this simplifies the process of profiling the supersonic
nozzle of a rocket engine. Traditional methods by solving the inverse problem of the nozzle theory assume
knowledge of the exact value of the Poisson's adiabatic index, which is not accurately determined by modern
methods. From thermodynamic calculations, only equilibrium values are known, which are the boundaries of
the interval of all possible values. The paper proposes a method for determining the parameters of the
Poisson's adiabatic for real gases depending on the characteristic temperature. The corresponding indicators
are taken into account when profiling the nozzles. It is shown that the difference in the size of the nozzle
contour is very noticeable even with small changes in the adiabatic parameters and leads to noticeable losses
of the specific thrust impulse.

KiroueBnie cioBa: Typ6y.IIeHTHOCTL, HpO(I)I/IJ'II/IpOBaHI/IC, IIOKa3aTciib aI[I/Ia6aTBI, HCPAaBHOBCCHOCTD.
Keywords: Turbulence, profiling, adiabatic index, disequilibrium.
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TypOyaenTHocTh. Oco0enHocTH TepMorazoauHaMuku PATT ¢ iByxcocraBHBIMU
3apaaiaMn
Ctp 30-33  V]JIK 532.526.4
®OI'BOY BO "MoCKOBCKHIT aBHUAITMOHHBIN MHCTUTYT (HAIIMOHATHHBIN HCcrenoBaresibekuii  yauBepenter)' (MAN):
FOpuii MuxaiinoBnu Kouerkos, A.T.H., mpodeccop
Huxoaaii FOpbeBnu KoueTkoB, K.T.H., CTapIInil TpenoaaBaTeb

TepmorazonnHaMMKa ABUTraTeNed Ha TBEPJOM TOILIMBE C JBYXCOCTABHBIMU 3apsilaMH CYIIECTBEHHO
OTJIMYAETCs OT aHAJIOTMYHBIX JIBUTATENEN, B COCTaBE KOTOPHIX UCIOJIB3YETCS OMH MOHOJIUTHBIHN 3apsil.
OT10T (hakT 00YCIIOBIEH UMEHHO TEM, YTO BEJIMYMHA [I0MECA IPOAYKTOB CTOPaHUsI HU3KOTEMIIEPATyPHOI O
TOILJIMBA CYIIECTBEHHO 3aBUCUT OT HAYaJIbHOW KOH(UTypaliy 3apsa U 3aKOHAa COBMECTHOT'O BHITOPAHHUSL.
TepMmoauHaMuyecKue pacyeThl OKa3all HEMOHOTOHHOCTb U3MEHEHU Sl OCHOBHBIX IIapAMETPOB B
3aBHCHMOCTH OT BEIMYHMHBI I0JMECA OXJIAXKIAIOLIET0 TOIUIMBA. [l ONpeesaonmX apaMmeTpoB
3a(uKCcHpOBaHbI IKCTpeMyMbl. [TokazaHa He3aBUCHMOCTD BIMSHUS TEPMOANHAMUYECKHX ITapaMETPOB
KaMephbl CropaHus U ra30lMHAMHYECKHUX TapaMeTPOB CBEPX3BYKOBOIO COIJIAa HA BEIMYUHY YJEIbHOTO
MMITYJIbCA TATH ABUTATENS U JOIOJIHUTENIBHBIX IOTEP, CBS3aHHBIX C IIEPEX0I0M Ha JBYXCOCTABHBIC
3apsiabl. [lokasana HE0OXOAMMOCTD yyeTa TUHAMHUKHU BBITOPaHUs 3apS0B U OCOOCHHOCTEN
TE€PMOTa30/IMHAMUKHU Ha MPOGUIMPOBAHNE CBEPX3BYKOBBIX COTIEIL.

The thermogasodynamics of solid fuel engines with twocomponent charges differs significantly from similar
engines, which use one monolithic charge. This fact is due precisely to the fact that the amount of the
combustion products of low temperature fuel significantly depends on the initial configuration of the charge
and the law of joint burnout. Thermodynamic calculations have shown the nonmonotonicity of changes in
the main parameters depending on the amount of the cooling fuel admixture. Extremes are fixed for the
defining parameters. The independence of the influence of the thermodynamic parameters of the combustion
chamber and the gasdynamic parameters of the supersonic nozzle on the magnitude of the specific impulse
of the engine thrust and additional losses associated with the transition to two component charges is shown.
It is shown that it is necessary to take into account the dynamics of charge burnout and the features of
thermogasodynamics for profiling supersonic nozzles.

KittoueBsie cioBa: TypOyJIeHTHOCTD, TEPMOTa30JMHAMUKA, IBYXCOCTAaBHOM 3aps, MOaMEC,
JIOTIOJIHUTENBHBIE TOTEPU YAECTBHOTO UMITYJIbCA.

Keywords: turbulence, thermogasodynamics, twocomponent charge, suspension, additional loss of specific
impulse.
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Anekcanap UBanosuu baxkanos, akagemuk MUA
Huxkouaii FOpbeBuu Kouerkos, k.T.H., crapmmii npenogasarens ®I'60Y BO "MAU (HUY)"
Anaroauii AnexceeBuu Cnepanckuii, sutie-npe3ugeHt PUA, DExpert ISCED, akanemuk PUA u MUA

[TpencraBieHo cucTeMaTnyeckoe U3J1okeHue (PyHIaMeHTAIbHBIX TOHATHH PEOJIOTUN HayKH, ONMCHIBAOLIEH
CBOICTBa peaJIbHBIX pabounx Tei (TBEpbIX, KUAKUX U ra3000pa3Hbix). [1ogpoGHO paccMOTpeHbI MOAEIH,
MOCTPOEHHBIE Ha 0a3e AIIEKTPHYECKOH aHAIOTUHU U MPOAHATM3UPOBAHbI ypaBHEHU S, OMTHCHIBAIOIINE
MOJIEJIbHBIE 3a/1a4H1, IPETEHAYIOLIME Ha pealibHble ycioBus. [IpoaHanu3npoBaHbl KI1aCCHYECKUE MOAXObI K
OIMCAHUIO PEOJIOTMUYECKUX U pelaKcalMoOHHbIX IpoueccoB KenbBuna, Makceina, @peHkens u ap.
Pa3o6panbl n3BeCTHBIE TPUMEPHI TPAKTUYECKOT O TpUMEHEeHUs Moaeneit MakcBeruia u @oiirra. [Ipeanoxen
HOBBIH CII0CO0 OIpeieNeHns PeNaKkCcallMOHHbIX (PYHKIUHI ¢ TOMOIIBI0 HOPMaIbHOH (DYHKIIUU HACBILCHHUSL.

A systematic presentation of the fundamental concepts of rheology the science describing the properties of
real working bodies (solid, liquid and gaseous) is presented. Models constructed on the basis of electrical
analogy are considered in detail and equations describing model problems claiming to be real conditions are
analyzed. Classical approaches to the description of rheological and relaxation processes of Kelvin,
Maxwell, Frenkel, etc. are analyzed. The wellknown examples of practical application of Maxwell and Voigt
models are analyzed. A new method for determining relaxation functions using the normal saturation
function is proposed.

KmroueBnie cioBa: peoJiorusd, peiakcanus, MO ACIb MPoLecCa, HOpMaJlbHaA (1)yHKLII/I$I HAaCBIIIICHU 4.
Keywords: rheology, relaxation, process model, normal saturation function.
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Mexannka CriomHbIX Cpen. Pemenne YPABHCHUA JTAMHHAPHOIO TCHCHUA METOAAMM
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Ctp 54-56  YJIK 532.526.4
Anexcanap UBanosuu baxkanoB, akagemuk MUA
Huxkouaii FOpseBuu Kouerkos, k.T.H., crapmmii npenoaasarens ®I'6OY BO "MAU (HY)"
Anartoimii Anexkceeud Cnepanckuii, Bune-npesusienT PUA, DExpert ISCED, akanemuk PUA u MUA

B npompomkennn nukiia padot mo teme "MexaHuKa CIUIONMIHBIX cpefl’ paccMaTpUBAeTCs ClieruaibHas
ra3oimHaMMuYCCKad 3a/ia4ya JaMUHApPpHOTI' O TCUCHU A, TIPUMCHUMaAs JJId paC4CTHBIX I/ICCHG,Z[OBaHI/Iﬁ TEUECHU N
KHNIOKOCTH, I'a3a U I1J1a3MBbI. 3anucanbl HOBBIE YpaBHCHUA MaTeMaTHYCCKOU (1)I/I3I/IKI/I Hapa6OJII/ILI€CKOFO THIIA,
OMUCHIBAIOIHE OONBIION KJIACC Ta30JUHAMUYECKUX 3aJ1a4, BCTPEUYAIOIIUXCS B TPAKTUKE PAaKETHOU TEXHUKH,
MPOMBIIIIEHHON U KOCMUYECKOM SHEPTE€TUKH U JPYTUX HAPOJAHO-X035CTBEHHBIX oTpacieil. HoBas
MaTeéMaTH4dCCKas 3aJadya MOXKET OBLITH peuicHa ¢ TOMOIIBIO M3BECTHBIX MCTOI0B PCIICHU A napa60n1/1qe(:1<1/1x
ypaBHEHU I MaTeMaTH4yeckoi pu3uku. J{Jis HILTIoCcTpaliiu BO3MOKHOTO PEIIeHHS IPUBE/ICH B BUE LIUTAThHI
[1] aHaNMOTrMYHBINA KIIACCUYECKU U TPUMEP PEILLICHU s ypPaBHEHU I TETLIONPOBOAHOCTH. [losydeHHOe ypaBHEeHME
AT JaMUHAPHOT O TCYCHU A CTPOro OMMHUCBIBACT IPUCTCHHBIC TCYCHU A B KaMEpax }KPH, TEYCHUEC MTPOJYKTOB
cropanus B P/ITT mo BceMy TpakTy U T€U€HHUS B CBEPX3BYKOBBIX COILIIAX PAKETHHIX JIBUTATEINEH.

In the continuation of the cycle of works on the topic “Continuum mechanics”, a special gas-dynamic
problem of laminar flow is considered, applicable for computational studies of fluid, gas and plasma flows.
New parabolic-type mathematical physics equations describing a large class of gas-dynamic problems
encountered in the practice of rocket technology, industrial and space energy and other national economic
sectors are written down. A new mathematical problem can be solved using well-known methods for solving
parabolic equations of mathematical physics. To illustrate a possible solution, a similar classical example of
solving the heat equation is given in the form of a quote [1]. The resulting equation for laminar flow strictly
describes the wall-to-wall flows in the LRE chambers, the flow of combustion products in the RDTT along
the entire path and the flow in supersonic nozzles of rocket engines.

KitoueBrpie c10Ba: MEXaHMKa CILTOLIHBIX CPEJl, JaMHHApHOE TeUYEHHUE, Tapaboinyeckoe ypaBHEHUE
MaTeMaTU4YeCKON (PU3UKHU.

Keywords: continuum mechanics, laminar flow, parabolic equation of mathematical physics.
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