AHHOTAMM HAYYHBIX CTaTel :KypHaJa «/IBurarejip» u KiouyeBbie cja0Ba ++

Bbaunk pannbix paa IJ1-14

Crp 10 V]JIK 621.452.3

JIroamuiaa bopucosna IlosaTuam, 3aMecTuTeNb HaYalIbHUKA oTeNeHus mpounoctu OAO
"ABHaaBUTATEND

OO6cyxaaroTcs BOPOCH co3/1aHus baHka TaHHBIX XapaKTePUCTHK KOHCTPYKIIMOHHON MPOYHOCTH
MaTEpHaJIOB JUIs

nsuraress [1/I$14: TpeGoBanust HOPMAaTHBHOM CEPTH(YUKAIIMOHHON JOKYMEHTAI[MH B YAaCTH KBAJTU(DHKALIUH
MaTEepUasoB;

UCTIBITATEIbHOE 000PYIOBaHHE; BUIBI HCIIBITAHUIT; HEOOXOAUMbIE 00BEMbI HCIIBITAHHUIA Ha Pa3HBIX dTarax
KU3HEHHOTO

[IUKJIa IBUTATEIIS; KAYeCTBO M3TOTOBIICHHUS 00pa3IOB.

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.

KiroueBrlie cioBa: FaSOTyp6HHHBIﬁ ABUTAaTCJIb, MCXaHUYCCKNEC XapaKTCPUCTUKH MaTCprajida, MHOIOLMUKIIOBAas
YCTAJIOCTBD,
O6p33HI>I, HCIIBITAHUA MAaTCPUAJIOB.

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

BoisiBsienne nHGOPMAaNMOHHON KOMIIETEHTHOCTH 00y4EeHHBIX 110 POrpaMMe y4eOHO0#i JUCHUTIMHbI
"UndopmannoHHbie TEXHOJIOTHH B PodeccnoHATIbHOM AesiTeJbHOCTH "

(wutoru anpobaroHHOTO Tieproaa 5-ro srana peanusauun OIIT pa3putus oOpasoBanus Ha 6aze MOPL] 'BOY
CIIO KAC Ne7)

Crp24 V]JK316.75 bbK 60.5

Enena BuxkropoBHa HeBmep:kuukasi, 10KTOp NeAarorndyeckux Hayk, npogeccop kagpeapsl Colnoioruu,
ncuxosnoruu u negaroruku, pykosoaurens MOPLL I'EOY CITIO KAC Ne7

B cratbe npecTaBieHbl HTOrH MOHUTOPHHIOBOTO MCCIISIOBAHMS IO BOIPOCY BBISBIICHHS HHOOPMAIIMOHHON
KOMIIETEHTHOCS

TH B paMKax MpodecCHOHaIbHON 00Y4EHHOCTH CTYIEHTOB TI0 IIporpaMMe y4eOHOH TUCIUITITHHBI
"UudpopmaIrioHHbIe TeXHOS

JIOTHH B IPO(ECCHOHATIBHOM IeATeIbHOCTH". ATIpo0alirsi HOBOM 00pa30BaTelIbHO IPOrPaMMBbI IPOXO/IHIIA Ha
48m 1 5$m

sranax peanmsaiuu DeaepanbHOi 1eIeBOM TPOrpaMMBbl, MOCBSIICHHON MOJICPHHI3AINH CHCTEMbI HAUaIbHOTO
npodeccro$

HAJIBHOTO M CPEAHETO MPO(ECCHOHATLHOTO 00pa30BaHmsI Ha 0a3e MEXPETHOHATIBEHOTO PECYPCHOTO IIEHTpPa
CTPOMTEITBLHOM 0TS

pacu I'BOY CIIO KAC Ne7 r. MOCKBBL.



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.

KiroueBsie cnoBa: nHbopMalmoHHas KOMIIETEHTHOCTb, yueOHas qucuuruinia "MHpopMauoHHble TEXHOIOTUU
B npodeccu$

OHaJIBHOM JesiTenbHOCTH!, DeepaiibHas 1esIeBast IporpaMmma pa3BUTHs 00pa30BaHus, UTOTH allpoOaIny,
MOHI/ITOpI/IHF.

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

Bugeoxonopucruyeckune ocodeHHOCTH MeTamepun nBeToBoii moaean RGB/K3C
Crp 27 VYK 316.7 BBK (C)60,56
Mapus AnexkcanaposHa [{lonnosa, [ OY BIIO "MockoBckuii ropocKoil neaaroruueckuii ynupepcurer”

HeoTbemiemMbIM 371EMEHTOM YEIIOBEYECKOM KYIbTYPHI SIBISETCS TEXHUUECKUH ITporpecc. Bo3aMOXHOCTh
OTpa3uTb BOCHPUATUC

MHUpa ¢ TOMOIIBIO ITUGPOBOI LIBETOBOI MOJIENHU SBISETCS OJHUM U3 KPUTEPUEB KOMGPOPTHOCTU
OKpY>Karolle BU3yaIbHOMN

Cpelibl.

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.

KiroueBrle cioBa: BHUACOKOJIOPUCTUKA, METAMCpPUs, IBETOBAA MOACIIb.

Keywords: videocoloristics, metamerism, matching system.

AHa/IN3 CyleCTBYIOIIMX CIIOCO00B BOCCTAHOBJICHHS JIONIATOK KOMIIPeccopa ra3oTypoMHHOro
ABHUTaTENIA

Crp 18 VY]JIK 621.791.722

EBrenmnii Oserouy ®omMuueB, HayaabHUK JJabopaTopuu "CUCTEMBI yIIpaBIeHUS

Huxkoaaii Hukonaesuu Boponun, nmpodeccop, aA.T.H. "', MOCKOBCKUI TOCYAapCTBEHHBI YHUBEPCUTET
nytei coobmenus (MUNT)

[IpoBeneH aHamu3 CyNIECTBYIOIIMX CIIOCOO0B BOCCTAHOBJICHHSI JIOMIATOK M MOHOKOJIEC KOMIIpeccopa
ra3oTypOuHHOTO ABUTaTeNs. OnpeaeneHsl JOCTOMHCTBA U HEIOCTATKH.



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.

KiroueBrle ciioBa: JiornaTtka, MOHOKOJICCO, pPEMOHT, 3JICKTPOHHO JIyd€Bas CBApKa, CBApKa TPCHUCM.

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

TexHo0rMsl peMOHTA JIONATOK B COCTaBe MOHOKOJIeca

Crp22 V]JIK621.791.722

Baunepuii AnexkcanapoBuy I'elikun, tupexrop, npodeccop, a.1.H., @unuan "HUNJ" OTVYIT "HIIL]
razorypoocrpoenus "Canrot"

EBrennii Osierony ®@omuveB, HaYaIbHUK Jabopatopuu "CucteMbl yripaBieHus"

Pa3paboran crioco® BOCCTaHOBIEHUS JIONATKH MOHOKOJIECA Ta30TypOMHHOIO JBUTATENS C IOMOIIBIO
AJIEKTPOHHO-ITy4eBOM cBapku. [IpoBeeHsl MeTauiorpaguuecKkue UCCiIeJOBaHusl CBAPHOTO COCMHEHUSI.

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.

KiroueBsle cioBa: PEMOHT MOHOKOJIECA, 3JICKTPOHHO-TYYCBasA CBApPKa, BCTABKA.

Keywords: blisk repair, electron beam welding, insert.

MopenunpoBanue H pa3padoTKa HOBBIX KAPONPOYHBIX CILJIABOB

Crp24 VY]K621.4-1

Auekcanap BsiuecnaBoBu4 JloryHoB, riaBHbIN CIENUAIUCT 110 MaTEpUAIaM U TEXHOJIOTHUSAM, .T.H.,
npodeccop OAO "HITO "CATYPH":

IOpniit Hukonaesuy IlIMoTHH, reHepalIbHbII KOHCTPYKTOD, K.T.H.

Hrops AstekceeBud JlemeHko, Be1ynil HHKEHEP-KOHCTPYKTOP, A.T.H., JOLIEHT

Poman IOpseBuy CTapkoB, riaBHbIN KOHCTPYKTOP, K.T.H.

IIpencraBneH HOBBII MeTOI, 0OeCIIeUnBaIOLINH MoTydeHne Mojieneil "coctaB _ cBoMcTBa" 11s cIUIaBa,
MMEIOLIUI BBICOKYIO TOYHOCTh U NMPEACKa3aTeNbHYI0 CIOCOOHOCTD.

Ha Ga3ze npeanoxkeHHOro Merojia pa3paboTaHa KOMIUIEKCHAs: IPOTrpaMMa, MO3BOJIAIONIas B
ABTOMATU3WPOBAHHOM PCKUME C UCITIOJIB30BAHHUEM NIPOUCAYPhbL MHOFOKpI/ITepI/IaJ'IBHOI\/'I OIITUMHU3aIIUHN
OCYILIECTBUTBH PACUETHOE ONPEIEIEHUE COCTABOB IEPCIEKTUBHBIX CIUIABOB, YIOBJIETBOPSIOIINX KPUTEPHUSIM,
3aJlaHHBIM pa3pabOTUYUKOM.

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.

KiroueBrle ciioBa: KAponpO4YHOCTH, CYINIEPCILIaB, MATEMATHYCCKAsA MOACIIb, TIOBEPXHOCTH OTKIIMKA,
OIITUMMU3AIHA, TCXHOJIOTHA.



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

UccnepoBanue BAUSHUS 3HAUEHU BXOJHBIX JABJICHUN HA TATY U COOTHOIIEHUE PACXOJ0B KOMIIOHEHTOB
nipu padote JKPJl Ha HU3KHX peKUMax

Crp 28 VK 621.455:62_53

Anatouuii UBanoBu4 KosidaceHkoB, HauanbHUK ceKkTOpa, K.T.H., OAO "HIIO DHepromain umenu
akanemuka B.I1. ['mymiko"

IIéTp CepreeBuu JIEBOUKHMH, 3aMECTUTEIb IJITABHOTO KOHCTPYKTOpA 10 HAyKe, K.T.H.

JAvutpnii Cepreesuy Ilymkapés, "HXEHEpOKOHCTPYKTOD

Bagum Uabuy CeMEnoB, 3aMeCTUTENb TJIaBHOTO KOHCTpYKTOpa 1o XKPJ, a.1.H.

Enena Hukonaesna Cémmuna, Be1ylnii HHKEHEPOKOHCTPYKTOP, K.T.H.

Hrops I'puropseBud CTOPOXKEHKO, BEAYIIN HHXEHEPOKOHCTPYKTOP, K.T.H.

HcnblTanus ABUraTess MoKa3ail CylECTBEHHOE BIMSHHUE 3HAUE€HUI BXOIHBIX JaBJIECHUI KOMIIOHEHTOB Ha
HX MAacCOBOE COOTHOILIEHUE PacX010B IpU paboTe HAa HU3KUX pexumax. Bo3moxxkHOCTh "napupoBanus”
BJIMSIHUS BXOJHBIX JaBJICHUNA KOMIIOHEHTOB TOIUIMBA ITOATBEPKICHA IPOBEIEHHBIMU HCIIBITAHUSIMH.

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.

KiroueBrle ciioBa: H{PI[, BXOJHBIC JaBJICHHUSA, YIIPABJICHUC, PCTYIIMPOBAHUC.

Keywords: LRE, input pressure, control, regulation.

MopennpoBanue u pa3padoTKa HOBBIX KAPONPOYHBIX CIJIABOB

Crp 05 VK 6.621.1.4-1

Autekcanap BsadyeciiaBosu4 JIOryHoB, TIIaBHBIN CIENUAINCT IO MaTEpUaIaM U TEXHOJIOTHUAM, 1I.T.H.,
npodeccop

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

Hrops AnexceeBud JlemeHko, Benynuii HHAKEHEPOKOHCTPYKTOP, A.T.H., JOIIEHT

Poman IOpseBuy CrapkoB, r1aBHbIN KOHCTPYKTOp, K.T.H. - OAO "HIIO "CATYPH":

Co3zaHbl HOBBIE JIMTEHHBIE HUKEJIEBBIE KapONPOYHbIE CIUIABBI C MOHOKPUCTAIIBHON CTPYKTYPOH, UMEIOLIHE
Haun0oJ1ee BBICOKHE TIOKA3aTEIH KAPOIIPOYHOCTH, HO IIPU 3TOM OJ1aroAapsi 3JKOHOMHOMY JIETUPOBAHHUIO
BeChbMa JJOPOT'MM PEHUEM M JIEMEHTOM IJIATUHOBOMN TPYIIIBI PYTEHHUEM OTJINYAOLIMECS CYILIECTBEHHO Ooee
Huzkoi (ot 1,5...2 no 10 pa3) crouMocThIO TpeOyeMBbIX MIMXTOBBIX MaTEPHUAJIOB.

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.

KiroueBsie ciioBa: skaponpoYHOCTh, CyNepCIiaB, 0e3pyTeHUEBBIH, YdKOHOMHOJIETHPOBAHHBIN, ONTUMHU3AIIHS,
TEXHOJIOTHS.



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

Bausinue XMMHKO-TePMUYECKOIi 00pad0OTKHU Ha 10JroBe4HOCTD aetasei I'T /]
Crp 08 V]JIK 621. 785.532
Jlvoamuina [erpoBua ®@omuna, noreHt MI'TY um. H.D. baymana, k.1.H

[IpoBenena sxcnepuMeHTaIbHAs OI[EHKA SKCILTyaTallMOHHBIX CBOMCTB TeruiocToiikon cranu BKC-5, o
KPUTEPUSIM BBIHOCITUBOCTH 3yObEB MPHU U3ruode, mocjae YIpoYHEeHHsI 10 TEXHOJIOTUH OCHOBAHHOM Ha ra30BOM
LIEMEHTALIMK U LIEMEHTAINK MpU MOHUKEHHOM JaBiieHud. [lokazano, uto 0osiee BBICOKOE COMPOTUBIICHUE
YCTaJIOCTH IOCJIe BaKYyMHON [IEMEHTALIUU CBA3aHO ¢ 0oJiee BBICOKMM KaueCTBOM LIEMEHTHPOBAHHOT'O CJIOSI.
OrnpezienieHbl XapaKTePUCTUKHU [IEMEHTUPOBAHHOTO CJIOS M PEKUMbI BAKYYMHOM [IEMEHTALUU, OTBEYAIOIINE
BBICOKOM IIUKIIMYECKON JOJITOBEYHOCTH.

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.

KiroueBrle cioBa: 3Y6‘{aTHe KOJICCa, BAKYyYMHas U ra3zoBas HEMCHTallUA, HeMeHTI/IpOBaHHHﬁ CHOﬁ,
YCTAJIOCTHBIC UCTIBITAaHUA, TPCACIT BBIHOCIIMBOCTH, HUKINYCCKAA JOJITOBECYHOCTD.

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

TypOyJieHTHOCTH B IOTPAHUYHOM CJI0€
Crp 26 V]JIK 532.2
KOpuii Muxaiinosnu Koverkos, 1.1.H.

B Hacrosiee BpeMst OTCYTCTBYET JoKa3aTeabHast 0a3a 0 HAIMYUU TYpOYIEHTHOIO NOTPAaHUYHOTO €10 B
CBEpPX3BYKOBBIX COIUIAX pakeTHBIX JBUrateneil. Kimaccnueckue 103ByKOBBIE 3aKOHBI TYPOYIEHTHOTO TPEHUS,
noJyiyueHHsle B OonpiinHcTBE cinydaeB JI. [lpannriem, Y. Hukypanze u I'. bnaznycom HenmpuMeHUMBI 1151
CBEPX3BYKOBBIX COIIEII, TAK KAK I10JIE CKOPOCTEM B ATUX COIUIAX COOTBETCTBYET JaAMUHAPHOMY TeueHuto. Ha
0a3e pyHIaMEHTaJIbHOTO BEKTOPHOTO YPaBHEHUS CBEPX3BYKOBOMW Ia30BOM JUHAMMKY MPEIJI0KEHO
IIOCTPOEHUE PACUETHOI'O METOA ONPEICIICHNS ITIOBEPXHOCTHOIO TPEHUS MEK Y IIOTOKOM U CTEHKOMU.

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.

KiroueBsie cioBa: TypOyJI€HTHOCTD, COTLIO, BUXPb.
Keywords: turbulence, nozzle, curl.

CoBpeMeHHbIE 3JIeKTPOHHBbIE 00pa30BaTe/IbHbIEe PeCYyPChl KAK HHHOBAIIMOHHBIM HHCTPYMEHT ISl
CHCTeMBbI cpeaHeil mpodecCHOHAIBLHOM IKOJIbI



Crp 38 VJIK 004.3 BBK 73
Anartounii Bacunbesnu HeBmepsxkunknii, renepaibablil 1upexktop OOO "MHHOBalMOHHBIE TEXHOIOTHH ',
K.T.H.

Co3aHue 1 UCIOJIb30BaHUE YJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB OMPEAEIEHO OJHUM M3 OCHOBHBIX
HarnpasJIeHUH HHGOpMaTH3AIMK BCEX YPOBHEH 1 (hOPM pOCCUICKOTO 00pa30BaHuUs B YCIOBHSIX €T0
MOJICPHU3AIINH, HATMYHS [IE€arOrMYSCKUX MOJICIIEH, OCHOBAHHBIX Ha pealu3al[iH
J'II/I‘IHOCTHO#OpI/IeHTI/IpOBaHHOFO 06yquI/151, KOMIICTCHTHOCTHOI'O U ACATCIBHOCTHOI'O IIOAX0J0B, I/I6O
uHbopMaTu3anus 00pa3oBaHus # 5TO OJHO U3 BaXKHEHIINX HAIPaBICHUH HH(OOPMATH3AIMH COBPEMEHHOTO
oO1IecTBa.

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.

KiroueBsle ciioBa: mpodeccuonanbHoe 00pa3zoBanne, HHHOpMaTH3ALKS, JICKTPOHHBIA 00pa30BaTeIbHBINA
pecypc, UnTepuer,
[I0KAa3aTeIN KauecTBa.

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

TexHn4yeckasi 3CTETHKA B ACNEKTE BUAEOKOJIOPUCTHYECKOT0 HADII0IeHUsA

Crp42 VY]JK 316.776.22 BBK 60.56

Anekceit Auapeesuu Jlorsunos, nupextop 'BOY CIIO Komnemxk 1mo moaroToBke ComralbHbIX
pabotHukoB Nel6, r. MockBa

Ha ocHOBe BI1€0KOJIOPHCTUYECKOTO HAOIIOICHHSI pacCMaTPUBAETCS LIBETOBOM KOHTEHT TEXHUYECKOM
ACTETUKH, NTPEICTABICHBI PEKOMEHAINH 110 UCTIOIb30BaHUIO I[BETA HA IPUMEPE OCHOBHBIX IIEXOB U
OTJEJICHUH aBTOTPAHCIIOPTHBIX NPEANPUATHI, P CTPOUTEIBCTBE U PEKOHCTPYKIIHH.

The colour content of technical aesthetics is viewed on the bases of video#colouristic observation. In the
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.

KroueBrle cltoBa: TeXHUYECKAS 9CTCTHUKA, UCITIOJb30BaHHEC IBETA, IIBETOBOC O(I)OpMJIeHI/Ie, BU3YyaJIbHAA
KOMMYHHKaIUs.

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

YcrpaneHne KpUTHYECKUX YACTOT BPALllEHUsSI POTOPOB ra30TyPOMHHBIX ABMIaTe/ieil ¢ OMOIIbI0
peryJiMpoBaHHs KECTKOCTH ONOPHI
Crp 14 VY]JIK 621.539.822



KOpuii bopucosunuy Hazapenko, Benyuiuii KOHCTPYKTOP, K.T.H.
Auekceii FOpsesnu Iloranos, nupexrop no HUP u OKP

PaccmaTpuBaercs MeTo1 OTCTPOMKHM POTOPOB HA KPUTUUECKUX YACTOTAX UX BPALIEHUS. DTO AJOCTUTAETCA 3a
CUET YCTaHOBKH YIPYIOro 3J€MEHTa Ha OIOpe TPAHCMUCCHHU C PEryJIMPYeMOH JKeCTKOCTBIO, II03BOJIAIOLIETO
M3MEHSTH KECTKOCTHBIE XapaKTEPUCTHUKU OMOPHI Ha Pa3HBIX YacTOTaxX BpaileHust poTopoB. Pazpaborana
METOAMKA YCTaHOBJICHHsI YaCTOThI BPAILlEHUs! pOTOPA, IPH KOTOPOH OyeT peann30BbIBATCA U3MEHEHUS
KECTKOCTHU OIOPBHI.

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.

KirodeBble c10Ba: onopa poropa, ynpyras BTyJKa, Pe30HAHC, KpUTUYECKAsl 4aCTOTa, JKECTKOCTb.

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

Pa3paboTka ABUraTe/IbHON YCTAHOBKHM CHCTEMbI OPMEHTAIIMU PA3TOHHBIX 0JIOKOB HA IKOJIOTHYeCKH
YUCTHIX KOMIIOHEHTAaX TOIIMBA

Crp28 V]JK 629.7.036.54_63

Banepuii FOpseBuu II1yHOB, 3aMecTUTENb T€HEPAIBHOTO KOHCTPYKTOPA

Brnagumup MBanoBuu Mopo30B, TI1aBHbIN CHEIHATUCT

Muxann Brnagumuposuu MaliblieB, HHKEHEP-KOHCTPYKTOP

Kb xumudeckoro mamuHoctpoenus uM. A.M. Hcaesa - ¢punuan @I'YIT "I'KHIIL] um. M.B. XpyHauuepa"

PaccmarpuBaroTcst BOIPOChl HOBOT'O HAINIPABJIEHUs! B TPOEKTUPOBAHUU ABUTaTEIbHBIX YCTAHOBOK CHCTEM
OpUEHTALIMU Pa3roH
HBIX OJIOKOB pakeT-HOCHTENIel Ha SKOJIOTHYECKH YHCTHIX KOMIIOHEHTAX TOIUINBA.

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

KittoueBble cioBa: JBUTaTeNbHbIE YCTAHOBKHU CUCTEM OPHUEHTALIUU, IKOJIOTUYECKH YUCThIE KOMIIOHEHTHI
TOIJINBA, pa3roHHbIi 6sok "KBTK".

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

TypoOyiaenTHocthb. Bosinbl Tosimuna - Hlnuxrunra
Crp29 VK 532.2

IOpwuii Muxaiisiouuy Kouerkos, 1.T.H.

Huxouaaii FOpseBnuy Koverkos, k.T.H.

W3znoxena ¢pu3nka BOSHUKHOBEHUs BOJH Tonmuua IllnuxTuHra, ocHOBaHHAas Ha BO30YKACHUU
COOCTBEHHBIX K0JIeOaHH MOABMKHOM cpeabl. [lokaszaHbl mpenMylecTBa METo/1a MaJIbIX BO3MYILEHUN TTPH
HCCIIE0BAHUHN HEYCTONYMBBIX PEKUMOB JIAMUHAPHBIX IIOTOKOB. [101ydeHbl HOBBIE PELICHUs YPABHEHUS
Oppa_3ommepdenbaa 1uist aMIUIUTYAHBIX QYHKUMMA U ypaBHeHus [Ipanatna ['mayspra uist TMHUHM TOKa
BOJIHOBOIO TeueHus Tonmuna IlInuxtuHra.



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 functions and Prandtl _
Glauert equation for wave flow streamlines of Tollmien — Schlichting are obtained.

KitoueBsle cioBa: TypOyJI€HTHOCTb, COILIO, BUXPb.

Keywords: turbulence, nozzle, curl.

K naryppuiocopuu yrapHbIxX BOJH

Crp44 VY]JIK 533.6.011.55:533.6.011.72

BasienTun AnarosbeBu4 beokonsb, BeimyckHUK OTO MI'Y/M®TH, unen Han. Komutera Teopetny. u
MIPUKJI. MEXaHUKE, aKaJIeMUK AKaJIeMUH KOCMOHABTUKU

(u3KKa yIapHBIX BOJIH B Ta30MOA00HBIX cpeaax. Mx B3ammoeicTBus co cpenoi. [lepcrnekTuBbl
MIPUMEHEHUS.

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

KitroueBble ciioBa: yaapHbie BOJHBI, SHTPOITHS, HH()OpMAIIHS, MMILIO3HsI, TEIUIOBas CMEPTh BCEJICHHOM,
HEOOPaTHUMOCTS .

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

ITHOKOJOPUCTHYECKHU A MOTEHIIUAJ HAMMEHOBAHUI IeKOPATUBHBIX KAMH el
Crp 52 VYK 316.7 BBK 60.5
AnHa Toduxka-I'si3bl Kepumosa, acnupantka @I'bOY BIIO "Crankun"

B cratbe AHAJIIU3UPYCTCA 3THOKOJ’IOpI/ICTI/ILIeCKI/II7I NOTCHIHUAJI UCITOJIB30BAHUA [IBETA HA IPUMEPAX
ACKOPAaTUBHBIX KaMHCfI, CHOCO6CTBYIOHII/II\/JI Pa3BUTHUIO ONIPCACIICHHBIX KAaUYCCTB JIMYHOCTH.

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

KitroueBsle c10Ba: 1€KOpAaTUBHbBIE KAMHH, 3THOKOJIOPUCTHKA, 3THOKOJIOPUCTUYECKHM MOTEHIINA, LIBET,
00IIEeCTBO, 3THOKYJIbTYPHbIE IPUMEPHI.

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

CKOJIbKO CTONT aMEPUKAHCKHI BOCHHBIH aBHABUIaTe b

Ctp 12 VY]JIK 621.452.3 : 623.7 (7/8)

Baagumup I[lerpoBuy Kokopes, HauansHuk cexropa OHTU I'HL] ®T'VII “IIMAM nwm. I1.11. bapanosa”,
K.B.H.



PaccmaTpuBaercs MeTOl OTCTPONMKH POTOPOB HA KPUTUUYECKUX YACTOTaX UX BPaLIEHMs. DTO JOCTUTAeTCs 3a
CUET YCTAaHOBKH YIPYTOro 3J€MEHTa Ha OIOpe TPAHCMUCCHHU C PEryJIMPYEeMOH jKeCTKOCTBIO, II03BOJIAIOLIETO
U3MEHSATD KECTKOCTHBIE XapaKTEPUCTUKHU OIOPHI HA pa3HbIX YacTOTax BpalleHus poTopos. Pazpaborana
METOAMKA YCTaHOBJICHHsI YaCTOThI BpAILlEHUs! pOTOPA, IPU KOTOPOH OyIeT pealn30BbIBaThCS U3MEHEHUS
KECTKOCTHU OIOPBHI.

B Hacrosiee BpeMst TOCTYITHOCTb CUCTEM OPYXKHS CTajla OYCHb BAXKHOM JIJII MUHUCTEPCTBA OOOPOHBI U
Konrpecca CIIIA. AHAIUTHKY aBUAIIMOHHOHN MPOMBIIINICHHOCTH U O(HUITHATBHBIC JIUIIa aMEPUKAHCKOTO
MPaBUTEIHCTBA MIPU3HAIOT, YTO MPABUTEIHCTBEHHBIE OLIEHKU CTOMMOCTHA OCHOBAHBI Ha YCTapEBIINX
METO/aX, KOTOPbIE€ HE YUYUTHIBAIOT IOCIEAHUX TEXHOJIOTMYEeCKUX HHHOBauil. [IpencrasiseM pe3ynbraT
aAMEpPUKAHCKUX UCCIEIO0BAHMUM MO OLIEHKE CTOMMOCTH COBpEMEHHBIX BOeHHBIX [ 'T/] . JlaHHas cTaTths AOJKHA
ObITh MHTEpECHA BCEM, KTO CBSI3aH C pa3pa0dOTKON U BBIITYCKOM aBHAIIMOHHBIX JIBUTATEIICH.

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/l, BoeHHBIC, IIeHa, pa3pab0oTKa, aHAIN3, KOHIICTIIHH.

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

Pa3puTne aBnanuoHHbIX razorypouHHbix Asuraresei B CCCP/Poccun

Crp 20 VYJIK 355/359

Baagumup Anapeesud 3penos, 1.T.H., mpodeccop kadeapbl KOHCTPYKIIMU U IPOEKTUPOBAHUS JBUTATEIEH
netratenbHbIX annapatoB ®I'BOY BIIO "Camapckuil Tocy1apcTBEHHbIH a9POKOCMUYECKUN YHUBEPCUTET
uM. akaa. C.I1. Koponépa (HamoHanbHBINA UCCIIE0BATEIbCKUNA YHUBEPCUTET)"

B crarbe npoananu3upoBaHa UCTOPHUS Pa3pabOTKH M CEPUMHOTO MPOU3BOJICTBA aBUAIIMOHHBIX
razotypOounHbix apurareneid B CCCP/Poccuu ¢ Hayana 40-X ro/10B IPOILIOTO CTOJIETUS A0 HACTOAIIETO
BpEMEHU. BBISBIEHO, UYTO OT€YECTBEHHOE ABUTATEIECTPOCHNUE KAaK B KOJIMYECTBEHHOM, TaK U B
KaueCTBEHHOM OTHOIIEHUH COOTBETCTBOBAJIO JIYUILIUM MUPOBBIM TOCTHXKEHUSM B 3TON 00JIaCTH, a 3a4acTyI0
orepekano JOCTUTHYThIN MUPOBOM ypoBeHb. B HacTosiee Bpems B Poccun paspabaTeiBacTCst TOJIBKO JIBa
IrPaXIaHCKUX JIBUTaTENs, U TO - C UHOCTPAHHBIM yYaCTHEM.

In article 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.

Kniouesvie cnosa: ucropus pazpadorku I'Tl, MupoBoOii ypoBeHb, KPUOTEHHOE TOIIIMBO, BUHTOBEHTHIISTOD,
KpH3HC.

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



OcCHOBHBbIE TOCTHKEHHSI B PAKETHBIX ABUIATEISIX MAJIOH TATU Pa3padoTKu KOHCTPYKTOPCKOro 010po
XHMHYeCKOro MmamuHocTpoenusi um. A.M. Ucaesa

Crp24 V]JK 629.7.036.54_63

KOpmuii UBaHoBHY AreeHKO, I1aBHbIA KOHCTPYKTOp Hanpasienus no KPAMT, k.T.H.

Hrops I'ennaabesn4 IlanuH, reHepalibHbIA JUPEKTOP

HUBan BsiuecniapoBu4 Ilerun, 3am. HavaiapHuKa otAena mo JKPJAMT

Hrops AnexkcanapoBud CMUPHOB, TeHEpaTbHBIA KOHCTPYKTOP, K.¢.6M.H., KoHCTpyKTOpCKOE Or0pO
XUMHUYECKOro MamuHocTpoeHus uM. A.M. Hcaesa 6 ¢punuan OI'YII "T'KHIIL] um. M.B. XpyHuuea":

[IpuBoasiTcs cBenenus o pazpadboranubix B Kbxummain um. A.M. VMcaeBa 1ByXKOMIIOHEHTHBIX U
OJIHOKOMIIOHEHTHBIX PAKETHBIX ABUTaTessix TAroi ot 25 1o 400 H. OTMeueHbl BBICOKHE XapaKTEPUCTUKN
STHUX JBUraTEICH.

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.

Kniouesvie cnosa: pakerHsiit qeuraresnp manoi taru QKPIAMT); yaenbHbIi UMITYJIbC; THAPA3UH;
KO3 QHUIUEHT COOTHOUICHUSI KOMIIOHEHTOB; Kamepa CropaHusi.

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

TYPBYJEHTHOCTD. I'pagnentabie Boinbl KeabBuna - I'esibMroJibna
Crp41 V]JIK 532.2

KOpuii Muxaiinosnu Koverkos, 1.1.H.

Hukouaaii FOpbeBuu KoueTkoB, K.T.H.

Ha ocHOBaHUM NPOJIETaHHOTO TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO aHAIN3a U3JI0KeHa (pU3HKa
BO3HUKHOBEHUS TPaIMeHTHHIX BOJTH KenbBuHa-I enpMrosbiia, OCHOBaHHAS Ha MPOSBICHUN HETMHEWHBIX
JaucriepcHBIX 3¢ dekToB.

[TponeMoHCTpUPOBAaH CUHEPTETHUECKUI METOJT MCCIEIOBAHNS HETMHEHHBIX (PU3UUECKUX MTPOIIECCOB HA
npuMepe rpaaueHTHoIX BoyH KenbBuHa-I ensmronsnia. [1omydeHs! pemenns, OnuChIBarOINEe YBOIIOLUIO
rpagueHTHON BosHbl KenbBruHa-I'enpMrosbia Npy HadyaJIbHbIX YCJIOBUSAX pa3BUTHS BOJIH ToJIMUHA-
[InuxTunra.

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.

Knroueswvie cnosa: TypOyIeHTHOCTb, BUXPH, BOJTHBI.
Keywords: turbulence, vortex, waves.

TypOysaentHocTs. I'pannenTabie BoiHbI KenibBuHA - ['etbMroJbna
Crp44 V]IK 629.423.32



Anjpeii Anexcanaposuu bartos, k.3.H., reHepanbubiil qupextop MVYII "UxIl opDOnexkrpoTpanc", T.
xeBck
Aunexkcanap Hukogaesnu Jlexkropekuii, texaunueckuii nupexrop MVYII "MxI opDaextpoTpanc", r.

Aap |y ) up p P polp )
xeBck
Amutpuii CrenanoBuy JIydYKkuH, HHXEHEP-TIPOrPaMMUCT
Crenan Jlazapesuu JlyukuH, K.T.H., 3aciyXeHHbBII n300perarens PO, HHKeHEpOIIEKTPUK.

9 b 9

CraTps nOCBsIIlIEHA CO3/JaHHOMY Ha MyHuLunanbHoM npeanpusitun "Vl opOnextpoTpanc” annaparHo-
IIPOrpaMMHOMY KOMILJIEKCY U3MEPEHHsI IOTEPh B KOHTAKTHO-PEIbCOBOM ceTH TpamBasi. CucreMa MOXeT
HATH IpUMEHEHNE B TPOJUICHOYCHBIX CETAX, Ha JKEIE3HOAOPOKHOM IJIEKTPOTPAHCIIOPTE, 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.

Knrouesvie cnosa: 3neKTpOTPAHCIIOPT, TATOBBIE CETH, U3MEPEHHUS.

Keywords: Electrotransport, Electric traction networks, Measurements.

NHpopManHOHHO-KOMMYHHKATHBHbIE TEXHOJIOTHH B YIIPABJICHUH OPraHHU3anH el

Ctp 50 VYJIK 316.354:351/354

Poman Anexcanaposuy CrarteiiHoB, acnupaHT Kadeapbl COMOIOTHH, ICUXOJIOTUH U nieaaroruku MI'TY
"CTAHKH1H"

I/IHTCFpaHI/Iﬂ I/IH(I)OpMaHI/IOHHO_KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHI B YIIPABJIICHYCCKYHO ACATCIIbHOCTD
aKTyaJibHa U C TOUYKHU 3PCHUSA BBIABJICHUA ONITUMAJIbHBIX d)OpM U MCXaHU3MOB UHTCTpAlH, U C TOUKHU
3pCHUA CTCIICHU UX BJIMAHUA HA B(I)(I)eKTI/IBHOCTB COHAJIBHOT'O YIIPABJICHHUSA B LICJIOM.

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.

Knroueswie cnosa: I/IH(bOpMaI_[I/IOHHO_KOMMYHI/IKaTI/IBHLIC TCXHOJIOTHH, PCIICHUC YIIPABJICHUCCKUX 3a/1a4,
KOMITIBIOTCPHOEC OCHAICHUE, ITPOrPpaMMHBIC IIPOAYKTEI, KOMIIBIOTCPpHAA KBa_]'II/I(bI/IKaIII/ISI, BOCIIpUATHUC
KOMHLIOTepHOI‘/’I TCXHHUKHU.

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

TypoOyaentnocts. Buxpu Teiisiopa - I'éptiepa
Crp22 V]JIK532.2
KOpwuii Muxaiisiouu Kouerkos, 1.T.H.



[Tomy4yeHsl HOBBIE IKCIIEPUMEHTANIbHBIE 0000IICHUS 110 TeYeHUsIM ¢ BUxpsimu Teinopa&l €ptiepa.
OO0BsicHEH Mexanu3M oOpazoBanus Buxpeil Teitnopa&l €pTiepa kak BOZHUKHOBEHUE OUypKaIuK MpH
yaape noToka o cTeHKy. Ha 6a3e skcniepuMeHTaIbHBIX U TEOPETHUECKUX 3aKITIOYCHHH MMOTy4YeHbI
KOJIMYECTBEHHBIE COOTHOIIICHHUS 715l TapamMeTpoB TeueHus Tennopa&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.

Kntouesvie cnosa: TypOyneHTHOCTb, BUXPH, BOJHBIL.

Keywords: turbulence, vortices, waves.

NudopMannoHHO-KOMMYHHKATUBHbIE TEXHOJIOTHN B YIIPABJIEHUN OPraHU3anu e

Crp42 V]JIK 629.423.32

Cepreii FOpbeBuu UBaHoOB, 101IEHT

Anapeii Cepreesud UBaHoB, HayuHBI COTPYIHUK, "AKaaeMus TpyAa U COUUAIBHBIX OTHOIIEHHUN"

B cratbe paccmaTpuBarOTCs periOHaNbHbIE aCIEKThl HECTaHIapPTHON 3aHATOCTH MoJtoiexu. Ocoboe
BHUMaHHE 00paIIaeTcsi Ha POJib CyOBEKTOB COIMAILHOTO MAPTHEPCTBA B PETYIMPOBAHUN OTHOIICHUNA
HECTaHJapTHOM 3aHATOCTH. [IpenaraeTcss KoMIIEKC Mep 110 TOBBIIIEHUIO YPOBHS COLIMATIbHOM 3aIUTBI
MOJIO/IE’KU Ha PErMOHAIbHOM PBIHKE TPYy/a.

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.

Kniouesvie cnosa: HecTaHAAPTHAS 3aHATOCTh, MOJIOJIEXKb, COLUAIBHO&TPYIOBbIE OTHOLICHUH, TPYA0BbIE
TPAaeKTOPUH, PHIHOK
TPYAa, J0TOBOPHBIE 0053aTEIbCTBA.

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

MopennpoBaHue nNpouecca mocJaenpoaa;KHoro 00Cay;KMBaHUs ra30TyPOMHHBIX ABUTaTe el
Ctp 14 VY]IK 004.9(075)

Baaaumup AnapeeBuy 3pesioB, 1.T.H., (1)

Koporkos Basiepuii AnexcanapoBud, (2),

IIponanoB Muxauna EBrenseBuy, K.T.H., (1),

Cémymkun Baagumup Biagumuposuy, (2),

(1) - ®I'BOY BIIO "Camapckuii rocy1apcTBEHHbIIH a3poKocMU4ecKuil yauBepcuteT uM. akaa. C.I1.
Koponésa, (HarmoHaabHBINA UCCIIEI0BATEIbCKUN YHUBEPCUTET)"

(2) - OAO "Ky3HeroB"



Ha nnomankax U3roToBUTENS U HKCILUTyaTaHTa TPeOyeTcs CO34aBaTh MHTEIPUPOBAHHbBIE HH(OPMAIIMOHHO -
JIMAarHOCTHYECKUE CUCTEMBI B Cpeie €AMHOr0 HH(pOpMaImoHHOTo IpocTpancTBa Ha 6aze PDM cucrem.
Hannuue snexTpoHHOro opmyiispa U3ienus, KaKk 4acTH IOJIHOTO 3JIEKTPOHHOIO OMUCAHUS U3JeNHUs
MO3BOJISIET MIEPEHTH HA COBPEMEHHBIE TEXHOJIOTUU O0CITY)KUBAHHSI, 00ECIIEYMBAIOIINE BHICOKOE Ka4eCTBO
IIPY MUHHUMAaJIbHBIX TPYL03aTpaTax.

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.

Kniouesvie cnosa: o0ciyxuBanue ra30TypOMHHBIX JBUTaTeIeH, HH(POpPMAIMOHHAas cpe/ia, YIpaBIeHNe
JAHHBIMHU, 3JIEKTPOHHBIN (HopMyJIIsip U3aenusl.

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

TypOyJsieHTHOCTB. TOpCHOHHBIE KIYThI
Crp20 VY]JK532.2
KOpuii Muxaiinosnu Koverkos, 1.1.H.

VYcTaHoBIIeH HOBBIN Ta30AMHaMUYecKuil 3 dekT, 3aKTrodaronmiicss B 9KCIIEPUMEHTAILHOM OTYyYCHUN
TOPCUOHHBIX XI'yTOB. /laHO 00BsICHEHUE MMOSIBIIEHUS] TOPCUOHHBIX KI'YTOB KaK pe3yibraTa JegopManun
Buxpei Teinopa"l'éptiiepa npu nepexoe TeueHus: B 0e3rpaiu€HTHOE.

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

Kniouegvie cnosa: TypOyIEHTHOCTb, BUXPb, BOJIHA, TOPCUOHHBIH XKIYT.

Keywords: turbulence, vortices, waves, torsion twists.

ABTO3KBHIMCTAHTAIBLHOE POTOPHO — MOPIIHEBOE YCTPOHCTBO. K BO3MOKHOCTH OCTPOEHUS
Crp 34 V]JK 621.437

Anexcanap ®poumoBuu PaBuy, x. h-M. H.,

Cepreii Huxonaesnu borganos, mpodeccop, . T. H., MOCKOBCKH aBTOMOOMIBHO-TOPOKHBIHA
roCy/1apCTBeHHBIN TeXHUYeckuil ynusepcuret, (MA IN)

[IpennoxxeHa anpTepHATHBA U3BECTHOMY POTOPHO "MOpIITHEBOMY ABUTaTe 0 Bankens. [IpuBeneHs
pe3yabTaThl aHAIM3a KHHEMATHUKH M IMHAMUKY TIPEIJIaraeMoro yCTpOMCTBa.

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' ' MOPIIHEBOE YCTPOMCTBO, SKBUMCTAHTA, ABTODKBUMCTAHTA, KHHEMATHKa,
JTMHAMHUKA.

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



ABTO3KBHIMCTAHTAIILHOE POTOPHO — OPIIHEBOE YCTPOHCTBO. K BO3MOXHOCTH IOCTPOEHNUS
Crp 38 V]JIK 629.423.32
Anpapeii Cepreesuu UBaHoB, acnupaHT Kadeapbl TEOpUH U UCTOpuH cormonorun MIITY

JlaHHas cTaThs NOCBSAILECHA MOJIOKEHUS COLIMATIBHO HE3AIIMIIEHHBIX CEMEN B MOCTCOBETCKOM Poccuun. B Hel
paccMaTpuBaeTCs HBIHEIIHEE COCTOSIHUE CUCTEMbI COLIMAIIBHON MOAJIEPKKN CEMEN HaXOISIINUXCS, IO TEM
WJIM MHBIM MPUYUHAM, B CJI0KHOM T0JI0kKeHUU. OCHOBHOE BHUMAHUE B CTAThE YEISAETCS BOIPOCaM
roCy/1apCTBEHHON COLIMAIBHON MOJMTUKU U PAa3IMYHBIM CIIOCO0aM MOAJIEPKKU HYKIAIOIINXCS CeMEN.

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.

Knrouesnie cnosa: conrajibHasd MoAACPIKKa, CONUAIbHBIC BBIIIJIATBI, COLUAJIbHAA MMOJIMTUKA, MCIKITOKOJICHHBIC
KOH(l)J'II/IKTBI, CCMbi, IoCcyaapCTBO, SJKOHOMHUKA.

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

KomniekcupoBanue 1BeToBbIX pelieHuii npu oGopmMiieHNH Y4eOHO-ITPON3BOACTBEHHbIX OMeIeHU
Crp41 VYK 629.423.32
Cgetiiana BacuaseBna Iloranosa, aciupant ®I'bOY BIIO MI'TY "Crankun"

KommiekcupoBaH#e IBETOBBIX pEIICHUH MPH 0OPMIICHHH y4eOHO-TTPON3BOICTBEHHBIX TOMEIICHUN B
00pa3oBaTeNbHBIX OPraHU3aLUAX CIOCOOCTBYET HE TOJIBKO Pa3HOCTOPOHHEMY SMOLIMOHAIBHOMY
BO3CHCTBUIO IIBETa HA 00YUYAIOMIMXCS U PAOOTHUKOB, HO U BIMSET HA PE3yJIbTATUBHOCTD UX MPAKTUYECKOM
JeSITEIbHOCTH, OTHOLLICHUE K PabOTe; PU TOM, YTO B3aMMOAEHCTBUE LIBETOBBIX COCTABIIAIOLINX SBISETCS
MH(GOPMAIIMOHHBIM KOHTEHTOM MTPOU3BOJICTBEHHOMN SCTETUKH.

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: KoMIneKCUpOBaHUE, I[BET, BUICOKOJIOPUCTUYECKOE HAOII0IeHNE, TPON3BOACTBEHHOE
IIOMEIICHUE.

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

Kucnopoaubliii Hacoc HOBOT0 NOKOJICHHUS

Crp 16 VY]JIK 621.67:621.454.2.043 "313":661.93

Bausepuit Urnarsesu4 I'ypos, 1.1.H.

Koncrantun Huxonumonuu IllecrakoB, K.T.H.

Buxrtop Ky3smuu Buonunex - ®I'VII 'HII "LHAAM um. I1.1. bapanosa":

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



[pencraBnena maTeHTO3aIMIECHHAs KOHIIENIIMS 3aMEHBI IBYXKacKaJHOW CXeMbI KHCIOPOAHOTO Hacoca (Oycrep
+ OCHOBHOI HAacoc) Ha TpeXKacKaJHbIM Hacoc. Ha mpumepe pacuera KUCIOPOIHOTO HACOCA KHKOCTHOTO
PAKCTHOI'O ABUTAaTCIIA Tsirort 200 Tc moKa3aHbI BapUaHThl YMCHBIICHUS €TI0 MACCHI C MOBBIIICHUCM HAJICKHOCTU
1 3 deKTUBHOCTH MpeIaraeMoii cxeMsl. PaccMOTpeHBI IepCrIeKTHBBI NCTIONB30BAHMUS TPEXKACKAJHOTO
KHCJIOpOJHOro Hacoca AasieHueM a0 30 MIla i1t Ha3eMHOro IpUMEHEHMS.

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.

Kniouesvie crosa: MHHOBAIIY, )KI/II[KI/Iﬁ KHCJIOPO, JIOITACTHOM Hacoc, MHOl"O(by'HKI_[I/IOHaJ'IBHOCTB IIPUMCHCHUA.

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

K narypduiocodpuu ygapusix BosiH. Beinmyck Bropoii. [Ipogoskenne Tembi: CBepXHOBbBIE H
THIICPHOBBIE

Crp 22 VY]JIK533.6.011.55

BasenTun AnatouabeBu4 bejokonsb, BeimyckHUK OTO MI'Y/M®TH, unen Han. Komutera Teopetud. u

MIPUKJ. MEXaHUKE, aKaJIeMUK AKaJleMUU KOCMOHAaBTUKH ydacTHUK “‘cnenrpymnibsl ®PU3TEXoB” Bo riase ¢
CAX.

CTpyKTypa CBETAIIUXCS yIAPHBIX BOJH B IJ1a3MOIMOO0HBIX CpellaX B IPUMEHEHUH K acTpo(U3UKe.
[Tpumenenue k acTpoduszmke 3BE3/1

The radiative shock waves in plasmalike environments. Their application for star explosions and beyond.
Knroueswie cnosa: YAAQpHBIC BOJHBI, CBEPX- U THIICPHOBLIC 3Bé3III>I, OHTPOIIHA.

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

I'mapaBinyecKkue MOTepy B MOPUCTHIX M3AEIHAX U3 MaTepHaJa '"MeTaJuInyecKkasi pe3uHa'

Ctp26 VYJIK 004.9(075)

Aunekceil FOpbeBrY Apiakos,

Anapei Anexcanaposnd Ocunos,

Anexkcanap MuxaiijioBu4 JKuKKHH, K.T.H.,

Huxouaaii Huxosnaesuu Pomoganos - ®I'6OY BIIO "Camapckuii rocy1apcTBEHHbIN a3pOKOCMHUYECKUN
yHuBepcuteT uM. akaa. C.I1. Koponésa, (HaumoHaabHBIN MCCIEI0BATENbCKUNA YHUBEPCUTET)

B pabote npuBoauTCS METOA ONIpEeNICHNsI THAPABIMUECKHX MTOTEPh B MaTepuaie ""MeTajuiniyeckas pe3uHa'
(MP). O6ocHOBaHa 11€51€C000pa3HOCTh UCTIONB30BAHMS APPEKTHBHOTO THAPABIMUYECKOTO JUAMETpa Tpr
0000IIIEHNH OTIBITHBIX JIAHHBIX B KAYECTBE XapaKTEPHOTO pa3zMepa MOPUCTOU CPE/IbI.

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.



Kouesvie cnosa: matepuan "Merammueckas pesuna' (MP), mopucTterii Marepuant, TermiooOMeH,
TUAPOANHAMUYCCKUC XAPAKTCPUCTHUKH, THAPABINYCCKUC ITIOTCPH.

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

TypOyaentnoctb. TypOynenTHocTh benapa
Crp30 V]JK532.2
FOpmuii Muxaiisioud Koyerkos, 1.T.H.

[Ipoanann3upoBaH NPUHLIMI CAMOOPTraHU3aUU YCTOMYUBBIX THAPOJAMHAMUYECKUX CTPYKTYp. M3n0xeH
MEXaHU3M caMoopranu3aunu Buxpei benapa. [lokazaHna BO3MOKHOCTb CYILIECTBOBAHUS YyCTOMYHUBBIX
HENPEPBIBHBIX U JUCKPETHBIX TYpOYICHTHBIX 00pa30BaHUM.

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.

Kniouesvie cnosa: TypOyl€eHTHOCTb, BUXPb, BOJIHA.

Keywords: turbulence, vortex, wave.

JBUrarejim BHyTpeHHero CropaHus ¢ UMKJIMYECKOH pereHepanueil Tomjinsa
Crp 34 V]JIK 621.43.019
I'ennagmii IlaBnoBuy bapuan, 1.X.H.

XuMudeckas TECPMOANHAMHKA PErecHCpalnun pa6oqer0 TCJIa ABUTIaTCIIA.
Chemical Thermodynamics of Engine with regeneration working fluid.
Knrouesvie cnosa: xumMmaeckas TEPMOAWHAMHKA, IBUTaTCIIb, PEIrCHCPpAaUA.

Keywords: Chemical Thermodynamics, Engine, Regeneration

O KOMIJIEKCHPOBAHNM JAHHBIX B MHGOPMAIMOHHO-YIPABJISIIONLICH CHCTEeMe JIeTATeIbLHOI0 annapara
Ctp 36 V]JIK 629.7.05

JAmutpuii Bragumuposud CyxXoMIuHOB

Auexkcanap Hukonaesuu Measeanb, 3A0 "HITO "Mo6uibsabsie Unpopmaninonnbsie CucreMsr':

[TonHOTY, TOCTOBEPHOCTH U TOYHOCTD MOJY4AaE€MBIX JAHHBIX O MOJOKEHUH U XapaKTepe Ha3eMHBIX U
MOPCKHUX 00BEKTOB MOYKHO 3HAUHUTEJIbHO MOBBICUTD MTPU KOMIIEKCUPOBAaHUH MH(POPMALIMOHHBIX KaHAJIOB Ha
0opTy aeraTenpHOro anmnapara. KommiekcupoBaHue IpeAnoiaraeT COBMECTHOE UCIIOIb30BaHHUE ITUX
CPE/CTB ¥ COBMECTHYIO 00pabOTKY MOJIy4aeMbIX IPU 3TOM JaHHBIX OT amlnaparypsl pa3IndHbIX BUI0B. B
CTaThe PaCCMOTPEHBI BAPUAHThI KOMITJIEKCUPOBAHUS OOPTOBBIX HH()OPMALIMOHHBIX CHCTEM,
MPEUMYIIECTBEHHO ONTUKO-3JEKTPOHHBIX, IPUBEICHBI OCHOBBI METOJUKHU OLEHKH 3()(HEKTUBHOCTH
KOMIUIEKCUPOBAHUS M HEKOTOPbIE Pe3yJIbTaThl KOMILIEKCHOI 00paboTKH U300paskeHUu 0ObEKTOB.

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.

Kniouesvie cnosa: KOMIIIEKCUPOBAaHUE JaHHBIX, OOHAPYKEHHE U PACIIO3HABaHUE OOBEKTOB,
MHOTOCHEKTpaIbHbIe HH(POPMAIIMOHHBIE KOMIUIEKCHI.

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

PacueTHOIKCIIEPUMEHTAILHAS OLl€eHKA HA/IESKHOCTU MJIHHIPONOPIIHEBOI M KPUBOIIMIHOIIATYHHOM’
rpynn aBUALMOHHOTO MOPIIHEBOr0 IBUTaTeJIs

Crp 02 VJIK 621.436

JleB AponoBu4 ®@uHKeJAb0EPr, HaUaIbHUK OTAeNa, K.T.H.- @I'YII 'HI[ "LHUAM um. I1.H. bapanosa':

B pabote paccMOTpeHbI 3a7jaui YUCIEHHOTO MOJSJIMPOBAHUS HECTALIMOHAPHOT'O JIOKAJIIBHOTO TEIMI000MeHa
U TEIUIOHAINPSKEHHOT'O COCTOSIHUS B CONPSDKEHUSIX LIMJIMHPONOPIIHEBON TPYIIIIbI U

KPUBOLIMITHO IIATYHHOTO MEXaHW3Ma aBUALlMOHHOT'O MOPIIHEBOTO JIBUTaTelIsl HA OCHOBAaHUU
AKCIIEPUMEHTAJIBbHO YCTAHOBJIEHHBIX IPAHUYHBIX YCIOBUM, IPEyCMAaTPUBABLINX ONPE/EIIEHNE TOIIINH
MAacJITHOTO CJIOsI MOPLIHEN ¢ pa3IMYHBIMU paJHaibHBIMU 3a30paMU B 5kapoBoM Hosce. PacueTHblie u
HKCIEPUMEHTAIbHBIE UCCIIEAOBAHUS ITO3BOJIMIH Pa3padboTaTh KOHCTPYKIIMIO TIOPIIHS, BHIOPAThH
JMaMeTpaibHbIE 3a30Pbl 10 TOJIOBKE IMOPIIHS B CONPsDKEHUU. [latoTcs peKOMEeH Ay 110 U3MEHEHHIO
KOHCTPYKLMHU MOPUIHS aBUALIMOHHOTO ITOPILIHEBOTO JIBUTaTEIs.

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.

Knroueswie cnosa. aBHAITUOHHBIN HOpH.IHGBOfI ABUTATCJIb, pACYCTHO-OKCIICPUMCHTAJIbHBIC HCCIICAOBAaHU,
TOJIIIIMHA MACJISHOI'O CJIOA

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

Pu3uka 1J1s1 HeJII003HATEIbHBIX

Crp 14 VY]JIK 372.853

Anjpeit UBanoBuu Kacbsin, k.1.H., jouent, MOI1Y "Cuneprus"

Auekcanap Hukosnaesuu Measeasp, K.T.H., C.H.C., MockoBckuil yHuBepcuter MB/]
Hrops Anexcanaposuyd Hecrepos, k.T.H., noueHt, MOITY "Cuneprus"

H3Y‘ICHI/IC MaTeéMaTHuKu U (I)I/I3I/IKI/I B TCXHUYCCKOM BY3€C COIIPSIKECHO C pAaAOM HpO6JICM, BayKHEHIIIEH U3
KOTOPBIX ABJIACTCA HEAOCTATOYHAA 3AMHTECPCCOBAHHOCTD CTYJICHTOB. Crnoxxaenmme HAaYKH BOCIIPMHUMAKOTCA
KaxKk o6y3a, HC UMCHOIIIad OTHOIICHHUEC K ITPAKTUKCE. HpeunomeHa MareMaTnidcCKasa MOJCIIb, BBIABIIAIOIIAA



3aBHCHMOCTh YCIIEBAEMOCTH OT BPEMEHHU, YAENIIEMOr0 CTYAEHTOB Ha CAMOIIOATOTOBKY, U 3(h(peKTUBHOCTH
YCBOCHUSI MaTepHaia Ha JICKIIUH.

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.

Kniouesvie cnosa: hpuznko-MaTeMaTndecKue JUCIUILUIMHBI, MATEMATHYECKOE MOJICITUPOBAHHE,
3¢ (HeKTHBHOCTL OOyUYEHUSI.

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

Cucrembl yNIpaBJieHUs] U PeryJIHPOBAHUS TATH

U COOTHOIIEHUS] KOMIIOHEHTOB TOIJIMBA

coBpeMeHHbIX KPJI npoussoacrea OAQO "HITIO SJHEPI'OMALI"

Crp 18 V]IK 621.45.026.2

JAmutpuii Cepreesuu Ilymkapé, unxenep/koactpykrop OAO "HITO DHepromair UMEHH akajeMuKa
B.II. I'mymko"

B crarbe ocBelieHO COBEPIIEHCTBOBAHUE CUCTEM YIIPABICHUS U PETYIUPOBAHUS TATH U COOTHOIICHUS
KOMITOHEHTOB TOTUIMBA aBurarenei cemericrea PJ[170 (P170, PA171, PI171M, P/{180, PZI191). K
HACTOSIIIIEMY BPEMEHH pa3paOOTaHbl aJITOPUTMBI YIIPABICHUS U PETYIMPOBAHUS IBUTATEISIMU, KOTOPbHIE
YUYUTHIBAIOT BIMSHUE HECKOJIBKUX BHEUTHHUX (DaKTOPOB (TeMIiepaTyphl, INIOTHOCTU U BXOJHBIC JaBJICHUS
KOMITOHEHTOB TOTUIMBA) HA TOYHOCTh OOECIICUCHUS PEKMUMA T10 TATE€ U COOTHOIICHUIO PacX0JI0B
KOMITOHCHTOB TOTLIHBA.

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.

Knrouesvie cnosa: ynpasineHue, peryJinpoBaHue, BHEIIHUE (PAKTOPBI, TSATa, COOTHOLIEHHE PAacX0/10B
KOMIIOHEHTOB TOIUIMBA.

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

TypoOyjaentHocTh. BekTop HaBbe-Ctokca
Crp22 V]JIK532.2
KOpuii Muxaiinosnu Koverkos, 1.7.H.

CdopmynrpoBaHo HOBOE MOHATHE B razoanHamuyeckoit Hayke & BekTop HaBre&Ctokca (BHC). [Tokazana
C MIOMOILBIO TUC&

MIEPCUOHHOTO YPaBHEHHUS (AUCIIEPCUOHHOTO TYpOYJIEHTHOTO BEKTOPA), SBISIOLIETOCs OJJHOU 13 (popm
npeacrasnennss BHC,

BO3MOXXHOCTh pacyeTa YUCTO TYpOYJIEHTHBIX TEUEHUH.

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.



Kniouesvie cnosa: TypOyIeHTHOCTD, BUXPb, BOJHA.

Keywords: turbulence, vortex, wave.

HexoTopsblie npodJieMbl (POpMUPOBAHUSA HEYCTOHYHUBO MOJIOAEKHON 3aAHATOCTH B KOHTEKCTE
usMeHsiiomerocsi Poccuiickoro conuyma

Crp28 V]JK 629.423.32

Cepreii lOpbeBuu UBaHOB, J101IEHT

Anjpeii Cepreenu UBaHoOB, HaydHBII COTPYIHUK, AKaJEMUs TPYJa U COUATIBHBIX OTHOIICHUM:

CraThs MOCBSIIIIEHA aKTyaJIbHBIM IPOOJIEMaM MOJIOICKHON 3aHATOCTH B YCIOBUIX H3MEHSIOIIETOCS
poccuiickoro obmectBa. Ocoboe 3HaueHHE IPUAACTCA MEXAHU3MaM COLAIbHOTO MAapTHEPCTBA KAk
OCHOBHOMY MHCTPYMEHTY, o0ecreunBaiomemMy cOalaHCHPOBaHHBIN CIIPOC U MPEUIOKEHHE Ha MOJIOICKHOM
pbiHKE Tpyaa. B pabore packpbiBatoTcst PakTOPHI CIIOCOOCTBYIOIINE MTOBBIICHHUIO MPO(ECCHOHATEHON
MOOHIIBHOCTH MOJIOJIC)KH B COBPEMEHHOM COLIUYME.

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.

KittoueBbie c10Ba: MOJIOACKD, PHIHOK TPY/Ia, COIMATBHBIC TTAPTHEPHI, COITUAIbHAS 3aI[UTa, 3aHATOCTh,
6e3paboruiia, MOOMIBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, TIOCTOMHBIN TPpYA, paboTonaTenu, mpodcoro3bl,
OM3HEC-CTPYKTYPHI.

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

O dopmupoBaHNHU TEXHHMYECKHUX TPeOOBAHMI K IMOJMMEPHOMY MaTepHaJly NepcneKTUBHOI padoyeil
Jonarku Benruiasropa TP/

Crp 02 VY]JK 621.452.322.037_226.2:669.295:534.83

Teabman T:xamanannosuy KapumoOaes, HauanpHUK oTENa

AJlekcell AHaTOJIbeBUY JIyNNoOB, HAYaIbHUK CEKTOpA

JAvutpnii BuktopoBu4 AdanacseB, HaydHbIH COTPYIHUK

Jenuc Cepreesuy Ilanbunkos, nnxenep nepsoit kareropuu, ®I'YIT I'HIL "LIUAM um. [1.1. bapanosa"

[IpaBuibHBIN BBIOOP KOMIO3UIIMOHHOTO MaTepHaia Ajsl IUPOKOXOPIHBIX pabOYHX JOMAaTOK BEHTHISATOPOB
TPJI/1 obecnieunBaeT 3aMeTHOE CHIXKEHHE TPYIOBBIX U BPEMEHHBIX 3aTpaT MpHU UX CO3JaHUHU, IPUBOIUT K
CHIDKEHUIO TEXHHUUYECKOT'0 pUCKa MOJIYYUTh HEPALIMOHAIBHYIO KOHCTPYKLHMIO. B paboTe paccMoTpeHbl
napamMeTpbl HOJTMMEPHBIX KOMIO3ULIMOHHBIX MaTtepuanoB (IIKM), koTopbie COCTaBISIOT OCHOBY
TEXHUUYECKUX TpeOOBaHUI K MaTepuaiy pazpadaTeiBaeMoii paboueit tonatku BeHTHisTopa TP/ 601b110i1
CTEIEHH JIByXKOHTYpHOCTH. ba3oBasi COBOKYIHOCTb apaMeTpoB, HEOOXOAUMBIX JIIsl (POPMUPOBAHUS
TexHuueckux Tpedoanuii k [IKM nonartku, ycraHoBieHa myTéM aHain3a croco6os Beioopa [TIKM
3apyOeKHBIMU JIBUTATEIECTPOUTEIBHBIMHU (PUpMaMu, TIIaBHBIM 00pa3oM, Gpupmoii “JlxeHepan DneKTpuK”
i nonatku Bentuisitopa GE-90, a takxke omnbita padot LIMAM.



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.

Knouesvie cnosa: TypOOpEeaKTUBHBIN IBUTATEINb, JIOMATKA BEHTUISITOPOB, TOJTUMEPHBIE KOMITO3UTHBIC
MaTepuabl.

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

Kputuueckas yacTora BpalieHus
poTOpa HU3KOIO AaBJjieHus1 ABurareasi AU-222-25

Ctp20 VYJIK 621.539.822
IOpuii bopucosnu Hazapenko, k.1.H., Beayuuit koHctpykTop ®@I'VII "HIIL] razotryp6octpoenus "Cantor”

PaCCManI/IBaIOTC}I INIOCKHE KOJIeOaHus Bpalaromerocsa poTopa HU3KOro JaBJICHUS IIPHU KOHCOJIbHOM
PacCIIOIOKCHHUHA HepBOﬁ CTYIICHHU. Hpez(naraeTc;I CHOCO6, MO3BOJISIONIMH MMOTalaTh KosebaHus poTOpa 1mpu
KpHTPI‘ICCKOﬁ HJaCTOTC BpalllCHUA pOTOpa HAa OCHOBC NPUMCHCHHA HCKPYTIOBBIX KOJICH IMOJUIMITHUKOB.

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.

KiroueBrlie cioBa: poTop, Bal, pOJII/IKOBBIfI MMOAIIHITHHUK, KPUTUYCCKAsA 4aCTOTa BPpAlICHHA POTOPA, IJIIOCKUEC
KOHe6aHI/I5{, cOoOCTBEHHas 4acToTa KOJ'IG68.HPII>1, OBAJIbHOC KOJIbIIO MOAIIMITHHUKA.

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

TypOysenTHOCTh. @yHIAMEHTAJIbHbIC TEH30PbI ra30B0H ANHAMHUKH
Crp22 V]JK532.2
FOpuii Muxaiinouu Kouerkos, 1.7T.H.

ITokazaHo, yTO MaTeMaTHUYECKHIl armapart, IOCTPOEHHBIN Ha 6a3e TEOPHH TEH30POB, MO3BOJISIET HanboIee
ITOJTHO, KOMITAKTHO U B3aUMOCBS3aHO 110 OTHOILIEHHUIO K BEAYIIUM ITapaMeTpaM ONKCHIBATH CIOKHEHUIIINE
TypOyJEeHTHBIE TEUEHHUs PeabHbIX )KUIKOCTEH 1 ra3oB. Ha npuMepe moTeHHaIbHBIX TOTOKOB
MIPOJIEMOHCTPHUPOBAH pu3nyecKkuil cmbicia Ten3opa 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.

Knrouesvie cnosa: TypOyneHTHOCTb, BUXPb, BOJIHA, TEH30D.

Keywords: turbulence, vortex, wave, tensor.



NHHOBanuM Npu NpUMEeHEHUN KOMIIO3MIIMOHHBIX MAaTEPHAJIOB B ABHALIMOHHBIX ABUIaTeJIsIX

Ctp 06 VY]JIK 621.452.322.037-226.2:669.295:534.83

Autekcanap Cepreesud HoBMKOB, 1.T.H., 3aMECTUTEIIb FEHEPAIBHOIO TUPEKTOPA HHCTUTYTA,

Teabman :xamanannosuy Kapumoaes, HauanpHUK oTEa

Auekceil AHaTobeBrY JIyNnoB, HAYaJIbHUK CEKTOpA

JAvutpnii BuktopoBu4 AdanacseB, HayyHbI COTPYIHUK

Muxauna Anekcanaposu4d Mesenues, unxxernep neppoit kar, @®I'YII I'HIL "HUAM um. I1.1. bapanosa"

3a mHoro Jiet B {UAM co3aan HayyHO-TEXHUYECKHH 3aJ€J1 110 U3YUEHUIO0 KOMIIO3UIIMOHHBIX MaTEPHAIIOB,
WHHOBAIIMOHHBIM MTPUEMaM MTPOCKTHPOBAHUS JIeTAICH aBUAIMOHHBIX IBUTATEIICH U3 HUX, CIICIIU(PHISCKUM
METO/aM MepepadOTKH UCXOTHOTO CHIPbS KOMIIO3UIITMOHHBIX MATEPHAJIOB B JIETAIN U U3JCIIHS aBUAIMOHHOM
TEXHHUKHU, 0OCOOEHHOCTSIM T€XHOJOTHH UCTIBITAHUN U TPOIEAYPHI KBATU(UKAIIMOHHBIX UCIIBITAHHUH
KOHCTPYKUMIA U3 KOMIO3ULIMOHHBIX MaTepHranioB. HakOIIEHHBIN ONBIT pEMIEHUS] OMMCAHHBIX B CTaThe
WHHOBAIIMOHHBIX 33/1a4, CBSA3aHHBIX C MPOOJIEMON MPUMEHEHHS KOMITO3UIIMOHHBIX MaTepUajIoB B
ABUAITMOHHBIX JBUTATENISX, MOKET M JIOJDKEH OBITh MCITOJIB30BAH IS IOBOJIKH Psifia JeTasiei (Ipexkie BCero,
paboyrx JOMaTOK BEHTUISATOPOB) 10 VI ypOBHS TE€XHOIOTUYECKOM TOTOBHOCTH C MOCIEIYIOIINM
BHEJPECHUEM Pa3padOTOK B MEPCIIEKTHBHBIC KOHKYPEHTOCIIOCOOHBIC OTCUSCTBEHHBIC ABUTATEITH PA3THIHOTO
Ha3HauCHMUS.

For many years in CIAM 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.

Knrouegvie cnosa: TypOOpEaKTUBHBIN IBUTATENb, JIONIATKH BEHTUISTOPOB, MHHOBAIIUH, TIOJIUMEPHBIC
KOMIIO3UTHBIE MaT€pUaIbI.

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

KuakocTHoe TpeHHe B MOAIIMIIHUKAX U BJAMSAAHUE THAPOAMHAMMYECKHUX CHJI HA KOHTAKTHbIE
HANPSZKEHUs TeJl KaYeHHust
Crp 10 VY]JIK 621.539.822

FOpnii BopucoBuuy Ha3zapenko, k.1.H., Benymuit kouctpyktop AO "HIIL] razotyp6octpoenus "Camtot"

PaccmarpuBaeTcs ) KUIKOCTHOE TPEHUE B POJIUKOBBIX MOJUIMITHUKAX HA OCHOBE T'UAPOJAUHAMUYECKON
Teopun cma3ku. Ha ocHoBe perienust nuddepeHanbHbIX ypaBHEHUN T€UEHUS )KUJIKOCTH, KOTOpbIE
CBA3BIBAIOT JABJICHUE, CKOPOCTh, COIIPOTUBIICEHUE CABUTY, OIIPEAEIEHBI JOIOJIHUTEIBHbBIE CUIIBL,
JEUCTBYIOIME HA POJIUKH B 30HE MACIISTHOTO KJIMHA.



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.

Knroueswie cnosa: pOJ'II/IKOBHﬁ IIOAIIMITHUK, BA3KOCTh, HaCTOTa BpalllCHUA POTOpa, KOHTAKTHBIC
HaIIps>KCHUA, MAaCIISIHBIM KIIHH.

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

JBC ¢ aKKYMYJISTHBHBIM NPEJABAPUTEIBHBIM pacliipeHueM padoyero reJa

Crp 12 VK 621.4

Auekcanap ®poumoBuy PaBuy, x. ¢/m. H.,

BsiueciaB Hukosnaesuu Onpbiko, npodeccop, K.T.H., 1 ¢ui. H., PDI'OY BIIO Caparosckuii ['oc.
Arpapubiii yu/T um. H.W.BaBuioBa

Cepreii Huxosaesuu boraanos, nmpodeccop, a.T.H., MOCK. aBTOMOOUIILHO/ TOPOKHBIN TOC. TEXH.
yauBepcutet, (MAJIN)

W3nosxeHbl pe3ynbTaThl aHaIN3a HETPAAUIIMOHHOTO TEPMOJUHAMUYECKOTO IIUKIa _ aKKYMYJISTUBHOTO
[IABC, abctpakTHOM MOaubUKAIIMU UACAIBHOTO IIUKIa J(u3erns, rae mporecc n300apHoro
MPEIBAPUTENILHOTO PACIIMPEHUS OCYILIECTBIISIOT IPU MOCTOSHHOM MJIOTHOCTU pabodvero 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.

Kntouesvie cnosa: mopiiHeBoii ABUTraTesb, U300apHOE paclIMpEHUE, MIOTHOCTh pabodero Tena,
AKKyMYJISITUBHBIN TIpoliecc, HUK Juzens.

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

K onieHke BepOSATHOCTH NAIEHHS JIETATEJbHOI0 aNNAPATAa HA IJIOIIAAKY ATOMHOM JJIEKTPOCTAHIUM
Crp24 VY]JK 629.7.07

Anapeii UBanoBuu Kacesu, k.1.H., gouent, MOITY "Cuneprus"

Auekcanap Hukonaesuu MeaBeasp, K.T.H., C.H.C., MockoBckuil yauepcuter MB/]

Hrops Anexcanaposuyd Hecrepos, k.T.H., 1oueHT, MOITY "Cuneprus"

Burasmii IlaBnoBuu Tanaypa, 3acinyxeHssii mrypman Poccniickon denepannun

CraTbst OCBsIIIEHa PACCMOTPEHHIO BO3MOKHBIX CIIOCOOOB pacueTa BEpOSTHOCTH MACHUS TSHKEIBIX
JIeTaTeIbHBIX alapaToB Ha IUIOLIaAKy aTOMHOMH 3nekTpoctaniuu (ADC). [IpuBeeHs! alropuT™ U Npumep
pe3yIbTaTOB pacueTa yKkazaHHOH BeposiTHOCTUH. CHOopMyIHpOBaHbl HEPEIIEHHbIE TPOOIEMbI TPH
OCYILIECTBIICHUH PAacue€TOB BEPOATHOCTHU MaJCHUS JIETaTeIbHBIX alllapaToB HA ATy IUIOUIAJIKY.

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.

Knroueswie cnosa: atomHas SJICKTPOCTAHI A, BEPOATHOCTD MMAACHUSA JICTATCIIBHOT'O arlliapara Ha O6’B€KT,
PaCUYCTHBIC 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.

TypOyaenTtHocTh. OnbiThl KypeHkoBa u pyHaaMmeHTaIbHbIE YPaBHeHHsI ABYX(a3Hoii ra3oBoii
AUHAMHUKH CBEPX3BYKOBBIX COIEJI

Crp27 VY]JK532.2

IOpuii Muxaitnosnuy Koverkos, 1.1.H.

VYcraHnoBiieH (pakT HACBHIIICHUSI KPUBOM paclpeiee sl YaCcTHII BIOIb OCH CBEPX3BYKOBOI'O COILIA U
MOKAa3aHo, YTO JABYX(a3HbIN CBEPX3BYKOBOM MOTOK SIBJISIETCS MOHOUCTIEPCHBIM. Pa3paboTansl
¢dbyHIaMeHTalIbHBIC ypaBHEHHUS JAJIsl pacueTa AByX(a3HOro MOTOKA 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.

Knioueguie cnosa: TypOyleHTHOCTb, BUXPb, BOJIHA, IBYX(a3HOCTS.

Keywords: turbulence, vortex, wave, two_phase.

K naryppuiocopuu ynapusix BosH. Hactes Tperbsi. UcTopus cnopa o 6eccnopuom. U He TOJIBKO
Crp22 V]JIK533.6.011.55

Banentun AnaroabeBn4 besokonsb, BeinyckHuk @TO MI'Y/MOTH, Han. Komurer o Teopetud. u
npuki. Mexanuke, Akagemus Kocmonasruku, MIOPAH.

VY napHas BoJIHA Kak MpoOiieMa CTaTUCTUYECKON TepMOAMHAMUKH. [I[pUMEHNMOCTD TeMIIEpaTypsl (TOJIBKO JIN
Kak napametpa ancamb6ieit ['md6ca) k crpykrype ¢ppoHTta yaapHoi BosiHbl. DyHIaMeHTaNbHAs POJIb B ’TOM
(baykTyaluil TeMieparypsl, 3HEPTUU U SHTPONUU. PeayupoBaHHoe onucaHue o-QpyHKIIMEH.

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 &-function.

Kniouesvie cnosa: poHT yaapHOU BOJIHBI, CTATUCTUYECKAS TEPMOJMHAMMUKA, KAHOHUYECKUN U
MHUKPOKaHOHHWYeCKHI aHcamOiin ['u60ca, paykryannu, d-QpyHKIus.

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

SlnepHasi HAyKa B aBHAJABUTaTeJsAX Oyay1Iero. jeMeHThbl TEOPUH HU3KOIHEPTreTHYECKHUX siIePHbIX
peakuuii LENR ¢ aHaM30M BO3MOKHOCTEH MX NIPMMEHEHHUS K NEPCHEeKTUBHBIM CHJIOBbIM
YCTAaHOBKaM JIETATECJ/IbHBIX allllapaToB



Crp 08 V]JIK 621.456.313

Muxana SIkosiaeBuy UBanoB, 1. ¢/M. H., TaBHbIN HayuHbli coTpynHuk, [ HL] ®I'YII "LIUAM uwm. [1.1.
bapanosa",

Baagumup IlerpoBuy Kokopes, k.B.H., HadanbHuk cekropa OHTU 'HI ®I'VII "HWUAM um. I1.1.
bapanosa"

N3oxeHsl 371eMEHTHI TEOPUU HU3KOIHEpreTHIeCKuX saepHbiX peakiuii (Low Energy Nuclear Reactions
LENR). IIpennoxena unTerpanbHas noiaysmmnupuueckas moaenb LENR, ocHoBanHast Ha aHanm3e nedexTa
MAacCChl HICXOJIHBIX U KOHEUHBIX MPOAYKTOB cropanusi. CucteMa LENR  pa3HOBUIHOCTH JI€pHOM SHEPIUH,
BBIJICJISIEMOM MPY U3MEHEHUHU U30TOMHOTO COCTaBa TOIUIUB, NoTeHIHaIbHO B 4000 pa3 npeBoCcXoauT
SHEPIreTUYECKYIO INIOTHOCTh XUMHUYECKUX UCTOYHUKOB SHEPTUU IIPU OTCYTCTBUH SMUCCHUH BPEIHBIX
BELIECTB U PaIMOAKTUBHOIO U3iaydeHus. [IpencraBieHo MHEHHE aMEpUKAHCKUX IKCIIEPTOB 110
BO3MOKHOCTH nTpuMeHeHus1 LENR B a3pokoCMUYECKHUX CUIOBBIX YCTaHOBKAaX, BO3MOKHOCTh
PEBOIIOLIMOHHBIX U3MeHeHul ¢ BHeaApeHrueM LENR TexHOomoruii 1 NepCreKTUBHBIX CUJIOBBIX YCTaHOBOK,
KapJuHaJabpHOE yinyudleHue xapaktepuctuk JIA. [Ipu kOHCTpyHpOBaHNH aBUAIITMOHHOW CHCTEMBI
UCToNB3yI0T Oe3pazmephyro 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.

Kntouesvie cnosa: HU3KOIHEPTeTUYECKUE SIAEPHBIEC PEAKINH, 1€(EKT MACChl, AAPOKOCMUYECKUE CHIIOBbIE
YCTaHOBKH,

6e3pa3mepHas macca JIA.

Keywords: Low Energy Nuclear Reactions _ LENR, aircraft performance, aircraft powerplant,
non_dimensional aircraft mass (NAM)

TypOysenTHocTh. TypOyJIeHTHOCTH Ha IIEPOXOBATBIX CTEHKAX M HOBbIC (DYHIAMEHTAIbHbIC
YPABHEHUS IOTPAHUYHOIO CJI05

Crp 38 V]JIK532.2

KOpuii Muxaiinosnu Koverkos, 1.7.H.

[Ipencrasnens! pe3ynbTaThl 00padoTKU miepoxoBaThix cTeHOK P/ITT mocne ucneitanuii. Y TOUHEHBI 3aKOHBI
TPEHHMS B YACTHU BIMSHUS [IAPAMETPOB LIEPOXOBATOCTEN HA ITOIPAHUYHBIN CIIOH.

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.

Knrouesvie cnosa: mepoxoBaToCThb.

Keywords: rough.



PoJib 1 MecTO 3KCIIepMMEHTAIBHBIX HCC/IEI0BAHUI NIPH CO3IAHUM NePCIeKTHBHBIX ABHAIIMOHHbBIX
JABUTaTejel

Crp 02 V]JIK 621.45.018.2

Baagumup UBanosuu badkuH, k.1.H., reHepanbHblil aupexkrop 'HIL PO OI'VIT "HIUAM uwm. I1.1.
bapanosa"

Banentun UBanoBu4 Co/10HUH, K.T.H., COBETHUK reHepanbHoro aupekropa ['HI[ PO OI'VII "HTUAM nm.
[1.1. bapanosa"

ABHaIMOHHBIE IBUTATENN JOCTUTIIM HAUBBICIIETO B CPABHEHUU C MPOIYKIMEH 00IIero MallnHOCTPOCHUS
ypoBHs ToKazarenei. Onepexaromnias OTpad0TKa HOBBIX TEXHOJIOTHI M TEXHUYECKUX PEIICHUH SIBIISCTCS
OCHOBOW COBPEMEHHOM METOJI0JIOTMH CO3JaHusl aBUALIMOHHBIX JBUraresneil. Co3qanue aBUalluOHHOTO
JIBUTATEIIS] HEBO3MOXKHO 0€3 CIIOKHEHIIEH BRICOTHOW YKCIIEPUMEHTaIbHOU 0a3bl, 00ecreunBaroIien
UCCIIEIOBAHMUS, TOBOJKY M CEPTHU(UKAIIMIO CUIOBBIX YCTAHOBOK B YCIOBHSIX, MAKCUMAIbHO MPHUOIMKEHHBIX
K ITOJICTHBIM BO BCeH o0acTu sKkcIutyaTanuu. Pa3sutue uccienoBatenbekoi 6a3el [IUAM B pamkax
pazpabateiBaeMoro ceifuac "HamroHanbHOTO MIaHa pa3BUTHUS aBUAIIMOHHOM HAYKU U TEXHOJIOTUN" eCTh
HEMPEMEHHOE YCIOBUE MHHOBALIMOHHOTO Pa3BUTHSI AaBUAIIMOHHOTO JBUTATEIIECTPOCHHUS.

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.

Knroueswie crosa: ABUAABUTaTCICCTPOCHUC, pacqéT, HCIIbITAaHUS, SKCIICPUMCHT, HAIUOHAJIbHAA
HUCCICI0BATCIIbCKasA 0a3a

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

HNHuTerpanus onepexawimyx MeKIMCUMIVINHAPHBIX 3HAHUN B KaUeCTBe YHUBEP CAJIbLHOMI
CHCTeMO000pa3yIoLIe OCHOBBI IEPCIEKTHBHBIX MEKBHI0BBIX HCCJICAOBAHUN

Crp 10 VYK 621.01

Anartounii AiiekceeBud Crniepanckuii, Buiie/mpe3uieHT Poccuiickoil MH)KEHEPHOH akaJieMuu, JUPEKTOP
WNHcTuTyTa HAYyKOEMKHUX MH)KEHEPHBIX TEXHOJIOTH, pyKOBOAUTENb pabouel TpyIIibl peaceaaTens
Konnerun BITK

Aunexcanap Asexkcanaposud Muxees, reHepaibHblii qupekrop AO "Bepronerst Poccun", unen kosneruu
I'ockopnopauunu "Pocrex"

I'ennagmii I'ennagbeBny MuxaiijioB, npejacenarens [loneynTenbckoro copera
Hay4yHO/mpon3BOICTBEHHOTO TEXHOIOTUYeCKOro koncopruyma "Muatpo/BUT"

WNuterpamus ¢dyHIaMeHTAIBHBIX MEXIUCIUIUIMHAPHBIX 3HAHUHN HA TIPUMeEpE OTePeKatomnuX
TEXHOJIOTHYECKUX pernieHni BoaHoBOM nHGOPMAIIMOHHON TEXHOJIOTHHY TTO3BOJIMIA HAYYHO 000CHOBATH U
METOJIMYECKU 00ECTIeUNTh CUCTEMHBIN MOJIXO0/ U TEXHOJIOTHYECKOE MPEBOCXOACTBO B IEPCIIEKTUBHBIX
MEXBHJIOBBIX MCCIICIOBAHUAX TIPH CO3/IaHUH KPEATUBHOTO YHUBEPCATHLHOTO HHCTPYMEHTAPHUS TOCTOBEPHOTO
HaOII0IeHNs, aIEKBAaTHOTO aHaln3a U 3((HEKTUBHOTO yIPaBICHUS CO3JJaHUEM U KCILTyaTallueil HaIe:KHON
u 6oecmocoOHoi TexHuku. [Toaxom odecreunBaeT UMIIOPTOHE3aBUCUMOCTh, KOHKYPEHTOCITOCOOHOCTh U



YCTOMYMBOE JUACPCTBO Ha phIHKE [T TeXHOTEHHO-TEXHOIOTUUECKON O€30MacHOCTH BO BCeX cepax
KU3HEAEATENLHOCTH YEI0BEKA, 001a1a€T BEICOKOH COLIMAIBLHOM, SKOHOMUYECKON U 3KOJIOTHYECKOM
3HAYMMOCTBIO JIJI YCTOWUYMBOTO pa3BuTust O0IecTBa.

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 IT anthropogenic-technological safety in all spheres of human activity, has a high social,
economic and environmental importance for sustainable development of Society.

Knrouesvie cnosa: MEXIUCIMILUIMHAPHBIE 3HAHUS, IEPCIIEKTUBHBIE MEXBUI0BbIE UCCIIEN0BAHNUSA,
HUHCTPYMEHTBI

HaOJI0ACHUS, TEXHOJIOTHYECKOE JIMIEPCTBO, UMIIOPTOHE3aBUCUMOCTb, KOHKYPEHTOCIIOCOOHOCTB,
YCTOMYHMBOE pa3BUTHE

oOmiecTBa

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

Hogbie 3HeeprocuioBbie yCcTpoicTBa, XHMHYECKHE JHEPIrOHOCUTEIH H UX IPMMEHEHHE B
TUNEeP3BYKOBBIX JeTATEJbHBIX anaparax

Crp 36 V]JIK 629.7

Aunexcanap I'puropsesuy Ilpyanukos, 1.1.H., HayanbHUK cekTopa 'HL PO ®I'VII "LIUAM um. I1.1.
bapanosa"

Aptém Muxaiinosuy IloaBanabueli, K.T.H., c.H.c. DI’ BYH Unctutyt xummnueckoi ¢puzuku um. H.H.
CemenoBa PAH (MX® PAH)

Buxropus BuxropoBua CeBepunoBa, Benyumii uwxkenep ['HL[ PO OI'VII "LHMAM um. I1.M. bapanosa"

B pabote nan 0630p OCHOBHBIX PE3yJIbTATOB OTEYECTBEHHBIX (DYHIaMEHTAIbHBIX MOMCKOBBIX MPUKIIATHBIX
HCCIIEIOBaHHI B HOBOI 00JIaCTH TUIIEP3BYKOBOW aBUAKOCMUYECKOM PEAKTUBHOM BOGHHOM TEXHHKH.
3apyOexHble JOCTUKEHHSI B 00JIACTH TUIIEP3BYKOBOI0 KUHETHUUECKOTO opykusi X XI Beka ObU JOCTaTOYHO
MoIPOOHO OCBEIIEHHI 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].

Knroueguvle cnosa: XuMn4yecknii SHEPrOHOCUTEINb, SHEPTOCUIIOBOE YCTPOHCTBO, METAEMOE YCTPOMCTBO,
TUIIEP3BYKOBOM Pa3roH,

JIOpa3roH, MapII

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

3aMeTKH K BONPOCY O NEPCHEKTUBHBIX ABHKUTEISAX

Crp40 VK 621.45

JAmutpuii Anexkcanaposuy boeB, nomomHuk reepanbHoro aupekropa I'HIL PO OTVII "LAAM nwm.
IL.1. bapanosa"



Auekcanap Baagumuposuu E¢pumos, Hayunsiii cotpyaauk HI[ PO OI'VII "HIUAM um. I1.1.
bapanosa"

CoBpeMeHHOE aBHALlMOHHOE IBUTaTEJIECTPOCHHE MIEPEKNUBAET BPEMSI COBEPILIEHCTBA CBOEM OCHOBHOM TATH —
ra3oTypOuHHBIX ABurarenei. [yt unteHcudukanuu npoueccoB B I T/l rocTur cBoero mpakTH4eCKOro
oToJIKa. MOXKeT ObITh U HET HEOOXOIMMOCTH CHOBA MIPEBPAILATh SJIEKTPUUECKYIO SHEPTHIO B
MEXaHUYECKYIO M CTOMT BCIIOMHUTH O CYILECTBOBAaHUH, HAIIPUMEpP, HOHHBIX JABUTaTeNeH?

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?

Knroueswie cnosa: ABUAABUTATCIICCTPOCHUC, PAKCTHLIC ABUTAaTCIJIM, HOHHBIC IBUTaTCIIN.

Keywords: aviation engines, rocket engines, ion engines.

Hay4Ho — TexHO10rH4ecKHe HHCTPYMEHThI YCTOMYMBOIr0 pa3BUTHSA 001EeCTBA

Crp 50 VK 621.01

bopuc Baagumuposuu I'yceB, npe3ngeHT MexayHapoiHo 1 POCCUCKON MHKEHEPHBIX aKaJeMUH,
wien/koppectionzieHT PAH, 1okTop TexHu4eckux HaykK, mpodeccop

AHaTouuii AstekceeBud CrniepaHckuii, BUle-npe3uaeHT Poccuiickoit MHXXKEHEPHOU akaJIeMuu, JTUPEKTOP
WNHcTuTyTa HAYKOEMKHUX MH)KEHEPHBIX TEXHOJIOTHM, pYKOBOAUTENL padouell IpyIIbl peaceaaTens
Konnerun BITK

Banepuii MuxaiisioBuu KyukoB, nipeacenarens CoBeta TUPEKTOPOB HAYYHO-TIPOU3BOICTBEHHOTO
TEXHOJIOTHYECKOro KoHcopuuyma "Muatpo/BUT"

ITo cmyuaro 25+netus Poccuiickoit numxkenepuoit akagemun (PUA) npeacrasiena ucropuueckas
pPETPOCIEKTUBA pa3BUTHS (PyHIAMEHTAJIbHBIX 3HAHUI B 00J1aCTH MHKEHEPHBIX HAYK U IPUKIIATHBIX
TEXHOJIOTHYECKHUX HOBAIMH C CHCTEeMaTU3alluel pa3BUTHS HHCTPYMEHTAJIbHBIX CPEJICTB HAOMIOACHUI 1S
UCCIIEIOBaHUM U AKcIuTyaTaui. IHCTUTYTOM HayKOeMKUX MHKeHepHbIX TexHonoruii (MHUT) PUA
COBMECTHO ¢ Kaeapoit YcroitunBoro pazsutus YHusepcuteta "/[yoHa" BrepBble CTPYKTYPUPOBaHbI HOBBIE
MIPOPBIBHBIE 3HAHUS U KPEATUBHBIE TEXHOJOTHUECKHE PEIIEHUs] YCTOMUMBOIO Pa3BUTHUS OOIIECTBA Yepes
MIPUOPUTETHBIE TEXHOJIOTHH 0e30MacHON 1 KOM(OPTHOH KU3HEAEATENIbHOCTH V] TEXHOIOTMUECKOTo
yknana. [pennoxeHHbli aHaIN3 MO3BOJISIET IIY0Ke OHATH MPUHIIMIIBI TOCTHKEHUS CTPaHaMU M HapoJaMu
TEXHOJIOTHYECKOTO JIN/IEPCTBA B pecypcocOepekeHIH, S HEPro3(pPpeKTUBHOCTH, UMITOPTOHE3aBUCUMOCTH,
aKTUBHOM TBOPYECKOM JOJTOJIETUH U BCEX BUJAX TEXHOTCHHON M SKOTEXHOJIOIMUECKON 0€3011acHOCTH.

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 VI 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.

Kniouesvie cnosa: ycTounBoe pa3BuTHe 00IIeCTBA, TEXHOJIOTMYECKHN YKIIad, MHCTPYMEHTHI HaOJII0ICHHS,
TEXHOJIOTUYECKOE JINJIEPCTBO, TOMEOCTA3 aHTPOIOTEHHBIX CUCTEM, TEXHOTeHEe3 Onocheprl u TeXHOCHEPHI.



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

OnTuMu3zanms NapaMeTpoB OKCHUIUPOBAHUS AJTIOMUHHEBOH (POJILIH, IPUMEHSIeMOM 11
BBICOKOBOJIBTHBIX JIEKTPOJUTHYECKHUX KOH/IEHCATOPOB

Crp 58 VK 544.65

Banepust BuxropoBHa Ocunosa, kadenpa Gpu3ndeckoil XuMuu

Cepreii I1aBioBuu lllaBkyHOB, K.X.H, TO1IeHT Kadenpsl pusznueckor xumuu, [lepmckuii
l'ocynapcrBennbiii HanmonansHbiii McciienoBarenbCkuil Y HUBEPCUTET

B crarbe npeacTaBieHo penieHre akTyaaIbHON MpoOIeMbl OTYyYSHHs KAYeCTBEHHOTO aHOHOTO OKCHA Ha
ATFOMUHHUEBOM (POJIBIe, HCIIOIB3YEMON B KOHIEHCATOPaX CUCTEM aBTOMaTudeckoro yrnpasieaus (CAY)
pa3nuyHbIX ABUrateneii. O000ICHHbIN B cTaTbe MaTepual OyaeT HHTEPECeH pa3paboTInKaM U
MIPOU3BOIUTENSAM ra30TYpOUHHBIX ABUTaTENeH MPOMBIIIJICHHOTO Ha3HAYEHUSI.

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.

Knrouesvie cnosa: anmOMUHNAEBBIN OKCHIHOH3IIEKTPOJIUTHYECKUA KOHIEHCATOP, BBICOKOBOJIIBTHOE
OKCHIUPOBaHHE, CKAHUPYIOIIAs JIEKTPOHHAst MUKpockonus, CAY ra30TypOMHHBIX JBUTATEINCH.

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

TypOyaentHocTs. CoBpemennasi napaaurma, nin «Kapruna Penuna "Ilpunisim''»
Crp64 VY]IK532.2
IOpmniit Muxaitnosnu Koverkos, 1.17.H.

TpaauunoHHas ABUraTeIbHas HayKa HE YYUTHIBAE€T OCHOBHBIE (hu3nUecKre 0cOOEHHOCTH npoueccoB B Pl u
TpeOyet nepecmotpa. [IpennokeHsl HOBbIE MOIXO0/IbI K PEIICHNIO OCHOBHBIX 3a/1a4 ra30BOM TMHAMUKU,
npoGMIMpPOBaHUS U HEYCTOHYHUBOCTH.

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.

Kniouesvie cnosa: TypOyleHTHOCTb.

Keywords: turbulence.

IIporpama ¢pynanamenTanbHbIX HccaenoBanuil IlenrpanbHoro MHcTHTYTA ABHAIIMOHHOIO
Mortopocrpoenust (HUAM) umenn I1.U. bapanosa



Crp2 VYJIK62 15,62 19,621.45.
Anexkcanap benuuanosuy BaramuH, J1.T.H., HAYaJIbHUK CEKTOPA,
Baagumup AnexkceeBny CKHOMH, J.T.H., COBETHUK I'€HEPAIBHOTO IUPEKTOPA MO HAYYHOU padoTe

MHuorue u3 npoBoauMbix B [IMAM TeopeTnyeckux u NpUKIaAHbIX UCCIEIOBAHUN UMEIOT
(byHIaMEeHTaIBHBIA XapaKTep U BHOCAT CYIIECTBEHHBIN BKJIA]] B pa3BUTHE 00IIel MEXaHUKH U aBUAIIMOHHON
HAyKH U TEXHUKU. 371eCh ObLTN CO3/1aHbl U3BECTHBIC HAYYHBIE IIKOJIbI, KOTOPbIE BO3IJIABIISLIN BBIIAIOIIUECS
OTEUYECTBCHHBIE YUEHBIE MUPOBOTO YpoBHs. B MHcTHTyTE 0BT cO3aH Dona DyHIaMeHTaIbHBIX
Uccnenosanmii. [Iporpamma hyHnaMeHTaIbHBIX UCCIEI0BAHUM, C TOMOIIBIO KOTOPOTO CTAJIO0
OCYIIIECTBISATHCS JOMOJHUTEIbHOE (PMHAHCHPOBAHKME HAaN0OJIEe YCICIIHBIX HAYYHBIX KOJUIEKTUBOB, KOTOPBIC
CHOCOOHBI pabo TaTh Ha BHICOKOM TBOPUYECKOM YPOBHE.

Many of held in CIAM 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

KitoueBsle ciioBa: ¢pyHIaMEeHTaIbHBIC UCCIIEIOBAHMSI, HAyKa, ra30Basi TMHAMUKA, aBHAIBUTATEIECTPOCHHE.
Keywords: fundamental research, science, gas dynamics, aircraft engine.
Pa0oune 1onaTKy BEeHTUISTOPOB 00/Ib1IO0I CTEeNeHU ABYXKOHTYPHOCTH /IS nepcneKTuBHbIX TPJI

Crp6 VYK 621.452.322.037 226.2:669.295:534.83.
Anexcanap Cepreesud HoBUKOB, 1.T.H., 3aMECTUTEIb F€HEPATILHOIO TUPEKTOPA HHCTUTYTA,
Teabman J:kamanauuosuuy Kapumoéaes, 1.7.H., HAUaJIbHUK OTJIETIa

Poct rpy30n10TOKOB, yBEIMYEHNE NACCAKUPCKUX NIEPEBO30K CTUMYJIUPYIOT pPa3BUTHE
JBUraTeNecTpouTesbHOM oTpacau. Hanbonee coBmectumslii ¢ npupooit I'TJL crnoco0 moBbILIEHUS UX

3¢ (HEeKTUBHOCTH 3aKIII0YAETCA B OCBOCHUH BBICOKHMX TemmepaTyp. OJIHaKo 3TOT cioco0 CerofHs OrpaHu4eH
IpeJebHBIMU TEMIIEpAaTypaMH paboTOCIIOCOOHOCTH CYIIECTBYIOIUX U MEPCIEKTUBHBIX METAJUIMYECKUX
MaTepuaioB. B aTux ycnoBusix, 1o)BUANMOMY, HAMOOJIBIINI BKJIaJ B pEIIEHUE TPOOIEeMBbl TOBBIILIEHHUS

s dexruBroctu ['TJl st ['A BHOCUT pa3paboTtka u ucnonszoBanue TPJI/] Oonbiioii crenenn
JIBYXKOHTYPHOCTH. [ 1aBHON MTp0o06IIeMOil 17151 TAKMX KPYITHOTa0apUTHBIX BEHTUJISITOPOB SIBIISIETCS
obecrieyeHre 6€30acHOCTH MOJIETOB, OCOOCHHO, B HEIUTATHBIX CUTYaLUAX.

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. In these 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.

KitoueBble ciioBa: TypOOpeakTHUBHBIHN JIBUTATEINb, JIONIATKU BEHTHIISTOPOB, MOJIMMEPHbIE KOMIIO3ULIUOHHBIE
MaTepHuabl.

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

TeHI[eHllI/ll/[ Pa3BUTHUA OEH3MHOB AJisi aBUATEXHUKHU C MOPIIHEBBIMU IBUHTaTCJIAMMU



Crp 20-22 VY]IK 662.6/9:678.04

HNBan MuxaiisioBu4 Ilonos, nnxenep-xumuk 10oi kareropuu
ITaBesa BasenTunoBnu bopoaako, nHxeHep-xumuk 1ol kareropuu
Mapuna HuxkomnaeBsna [lanuHa, nHXEHEP-XUMHUK

EBrennii IlerpoBuy ®enopos, K.T.H., BEAYLIUN HAyYHBI COTPYIHUK
Haranbsa UBanoBHa BapiamoBa, HaYalbHUK CEKTOpA

Jeonna CamoiijioBuu SIHOBCKUIA, JI.T.H, HAYaJILHHUK OTJECIIa

B Hacrosiee BpeMst aBHaIMOHHBIN OeH3UH B Poccuu He mpon3BoauTCs. 3a pyOekoM HaOIrogaeTes
MIOCTETIEHHBIN 0TKa3 OT UCIOJIb30BAHUS STHIIMPOBAHHOTO aBUAOCH3MHA U NIEPEX0]T K HEATHUIIMPOBAHHOMY.
ObocHOBaHa aKTyaJIbHOCTh MPOBEICHUS UCCIEIOBAHMA IO Pa3pabOTKE OTEUYECTBEHHOTO HEATUIMPOBAHHOTO
aBuabensuHa. [IpuBenens! pe3ynbrarsl oTeuecTBeHHbIX HUP 1o pazpaboTke oTBeyaronux 3ailaHHbIM
TEXHUYCCKUM Tp€60BaHI/ISIM OIIBITHBIX 06pa3LIOB HEOTUJIIMPOBAHHBIX aBHaOEH3MHOB.

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

KiroueBrle cioBa: aBI/Ia6CHSI/IH, MMOPHIHECBLIC ABUTATCIIM, OKTAaHOBOC YHCJIO, TCTPAITUIICBUHCI]
Keywords: aviation gasoline, piston engines, tetraethyl lead, octane level

HccaenoBanue U pemieHne mpodjieMbl HEPABHOMEPHOI MOJa4¥ TOIJIMBA B IWJIHHAPHI ra301u3es
Crp 24-26 V]JIK 621.437

MocCKOBCKUH aBTOMOOHMIILHO-A0POKHBIN TOCY/IapCTBEHHBIM TEXHUYCCKUN yHHBEpcUTeT, (MA JIN):
Anexcanap ®poumoBu4 PaBuy, k. ¢-m. H.,

Cepreii Huxonaesnu boraanos, nmpodeccop, 1. T. H.,

Hukouaii BanepbreBuu OcoBuH, K. T. H.,

Bopuc IMaBnoBuu 3aropoackux, npodeccop, 1.T.H

H3noxenue PE3YJIbTATOB UCCIICAOBAHUS 110 HpO6HCM€ HEPaBHOMCPHOCTH IIpOIECCa ITOJAa4YH1 I'a3-TOIJINBA B
MUJIIMHAPBI Ta30JU3ECJIA, BO3HUKAIOMICH IIpU UCITOJIB30BAHUHN CTAHAAPTHOI'O Ira3opacCipeaACiInTCIbHOIO
KOJUICKTOpA. Hpe,[[CTaBJ'IeHa ra3oaAnHaMnu4decKas MOACJb 3TOTO IIpoLecca, O6CCHC‘II/IB3.IOH_[3.H IOCTPOCHUC
IMOJTHOU KapTUHBI IMHAMHWKHU MAaCCOBOI'0 pacxoJa ra3-TorjinBa B JaHHOM KOJUJICKTOPCE. HpI/IBe,I[CHBI OIIMCaHHuC
aHLTepHaTHBHOﬁ KOHCTPYKIHHU Ira30opacipeacInTCIIbHOIO KOJUICKTOpPA, pema}omeﬁ HpO6J’I€My, a TaKXKcC
paC‘-IéTHBIG H OKCIICPUMCHTAJIbLHBIC TaHHBIC.

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.
KiroueBrle ciioBa: FaSOTOHHHBHLIfI, rasopacnpenenmenbﬂmﬁ KOJUICKTOp, 'a30Bas JUHaAMHUKa.

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

MuorocssizHad miockasg uMmiio3ug "'Ooo0ménnpii I'iorouno"



Crp28 VJK 533.6.011.55

Basentun AnarosabeBu4 besokonb, Mockga, 2015, wien Hau. Komurera Teopetnd. u mpuKki. MEXaHHUKE,
akanemuk Axagemuu Kocmonastukn, MOPAH

PaccMoTpeHo cxxaTHe B pe3yiibTaTe OJJHOBPEMEHHOIO TOPMO3SIIIETO COyAapeHus B Bakyyme N HICHTHYHBIX
cioér B mporiecce perepoepammu 2(N)1 — ynapasix BoidH. D¢ deKT MpoCcTpaHCTBEHHOTO Oaphepa
NPEAETbHOTO CHKATHS TIPOSIBISIETCS] B HEMPEOI0JMMON MUHHMAJILHOHN TOJIIIIMHE CAMOCKATOTO TaKeTa CIOER,
KOTOpasi TOYHO paBHA HAYaJIbHOM TOJIIMHE OHOTO cios (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).

KirroueBsle coBa: UMILIO3Us, CKaTUE, MHBapuaHTel PUManHa, ynapHas BOJIHA, SQHTPOIUS.
Keywords: implosion, compression, Riemann invariants, shock wave, entropy.

TypOyjeHnTHOCTH. DyHIaeHTAIBLHOE TPAHUYHOE YCJIOBHE CONMPOBOKIEHHUS U HOBAasl MOCTAHOBKA
KpaeBO# 3a/1a41 BA3KOM ra3oBoi ITMHAMMKH

Crp 30-32 VJIK 532.526.4
FOpuii Muxaisiosud Koyerkos, 1.T.H.

BrniepBbie chopmynrpoBaHO HOBOE IPAaHUYHOE YCIOBHE "COMPOBOXKACHUS" HA OCHU BS3KOTO CKUMAEMOTO
MOTOKA JUIsI BHYTPEHHUX TEYEHUH B KaMepax CropaHus U coruiax. Jlana maremarudeckast GOpMyIupoBKa
KpaeBOM 3a/1auu JUIsl BA3KOTO CKMMAEMOT0 JIJAMUHAPHOTO TEYEHUS KUJIKOCTEN U Ta30B B KaMepax CropaHus,
comiax P/ u kaHanax ¢ BHyTPEHHUMHU TEYEHUSIMH.

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.

KiroueBrle cioBa: Typ6yneHTHOCTL, KpacBad 3a7a4a, rpaHHYHBIC YCIIOBUA, BA3KOCTh, CCKUMACMOCTh.
Keywords: turbulence, boundary)value problem, boundary conditions, viscosity, compressibility.

HosBblie TOPHU30HTHBI TENMJIOOHEPIETHKH C 1 (1370107071 HU3KOIHEPTETUICCKUX AACPHBIX peammﬁ: TEeOopuUs,
IKCIIEPUMEHT, NEPCIHEKTUBLI

Crp34-41 VK 621.437

['HIL ®I'VII "LHenTtpanpabiii UactutyT ABuanmonnoro Motopoctpoenus uMm. [1.U. bapanosa (LIUAM)"
Muxana SIkosjeBuy BaHOB, IN1aBHBIA HAYYHBIH COTPYAHUK, 1. (/M. H.,
Bagum KoncrantunoBuu MamaeB, cTapiinii HAy9HBIA COTPYIHUK, K. (/M. H.

[TepBast yacTh HACTOSIIIEN CTAThHU MOCBAIICHA U3JIOKEHUIO KITFOUEBBIX MOJIOKEHUN TEOPUU
HU3KOdHEepreTuieckux saepHbix peaknuii (HOAP). [Ipennoxkena u o60cHOBaHa UHTETpaIbHAas
noysmnupudeckas mozaenb HISP, moctpoerHas Ha aHanm3e geeKTa MacChl HCXOIHBIX M KOHEUHBIX



MPOAYKTOB cropanus. Hapsiny ¢ naTerpanbHol paccmorpena nuddepennuanbaas reopust HOSP,
OCHOBaHHas Ha 3aKOHEe ABOIaJI[po U ypaBHEHUSIX COXPAaHEHMsI MAcChl, UMITyJIbca ¥ 3Hepruu. Hama unrerpo-
nuddepeHnnanbHas TEOpHsl BCELETIO OMUPAETCS Ha OCHOBBI KJIACCUUECKOH SAepHOM (PU3UKHU, 3aKOHBI
TEPMOJMHAMHKH U HKCIIEPUMEHTAIbHBIE (DaKThl. BakKHBIM IPEUMYIIIECTBOM MPEITI0KEHHON TEOPHH
SIBJISIETCS] BO3MOXKHOCTb PaCCYUTHIBATh KOJIMYECTBO BBIACISIEMON TEINIOBOM YHEPIUU U PEKOMEHI0BATh
HOBBIE COCTaBbl UCXOIHBIX KOMIOHEHT JiIsi HOSP co cpaBHUTENIbHBIMU OLIEHKaAMU UX TEPMUUYECKON

s dexruBHOCTH. C 1ENBIO MOATBEPKICHUS TEOPUH JIaH 0030p U aHAJIU3 SKCIIEPUMEHTAIIBHBIX Pe3yIbTaToOB,
IIOJIYYEHHBIX K HacTosAemMy BpemeHu 1o HOSP. Bo BTopoil yacTu ctaTbu NpeacTaBI€HO MHEHHE
CHELUAIUCTOB U KCIEPTOB 10 OTKPBIBAOIIUMCS IIUPOKUM BO3MOKHOCTSIM ITPAKTUYECKOrO IIPUMEHEHHUS
HOSIP B nepcrekTHBHOM TEIIO3HEPTETUKE 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.

KiroueBrle ciioBa: HHU3KOOHCPICTUYCCKUEC AACPHBIC PCAKIINH, TCOPUA, SKCIICPUMCHT, IICPCIICKTHUBLI.

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

HccnenoBanue BO3MOKHOCTH M 1eJIECOO0OPA3HOCTH CO3JaHMA ABUTaTeJIeil Pa3IMYHbIX KJIACCOB HA
OCHOBE CYLIECTBYIOIIHMX OTE€YECTBEHHbBIX I'A30I€HEPATOPOB B PAMKAX IIPOrPaMMbI
HMIIOPTO3aMeLeHUSs

Crp2-7 VYK 621.452.322/629.7.03

OI'VII THL "HUAM um. I1.1. bapanosa'':

Auexkcanap Cepreesnd HoBHKOB, 3aMeCTUTEND FEHEPAIBHOIO JUPEKTOPA HHCTUTYTA, [I.T.H.
Ouner ImutpueBuy CelMBaHOB, INIaBHBIN HAYYHBIH COTPYAHUK, K.T.H.

IOpuii AnexkcanapoBud I3poxXu, HAYAIBHUK CEKTOPA, K.T.H.

Bukrtop CaBenbeBu4 3axapueHKo0, HAYaJIbHUK CEKTOPA, K.T.H.

Tarbsana Angpeesna Mop3eeBa, Be1ylIMi CIICIIUAINCT

Tumyp Adaynosuy HypyJuiaes, crapiinii HaydHbI COTPYIHHUK

I'eBopk I'eopruesuy MnxkusiH, cTapiunii HAy4YHbIM COTPYIHUK

Tamapa Cepreesna EpuenkoBa, Be1ynui HHXEHED

B crarbe npejcTaBien aHaIU3 BO3MOXXHOCTH W TEXHOJIOTHI CO3/IaHMsI IBUTATENCH - IEMOHCTPaTOPOB Ha
OCHOBE T'a30I'€HEPaTOPOB CEPUIMHBIX M OTBITHBIX OTEYECTBEHHBIX JBUTATEIICH ISl TOCIIETYIOIIEH
PEMOTOPH3AIIMU CAMOJIETOB U BEPTOJICTOB POCCHICKOTO TIPOU3BOJICTBA



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.

KittoueBbie coBa: cuaoBasi yCTaHOBKA, IBUTATEIb, arPeraThl, CaMOJIET, BEPTOIET, 0a30BBIi ra30reHeparop,
MMITOpPTO3aMeIIeHUE, PEMOTOPU3AITHS.

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

IlepcnieKTHBBI Pa3BUTHS TOILUIUB VI ABUATEXHUKH C ra30TYPpOMHHBIMH ABUIATEJIAMHU
Crp8 11 VYK 662.6/9:678.04

I'HI P® ®I'YII "IHIUAM um. I1.1. bapanosa'':

EBrennii IlerpoBuy ®eqopos, K.T.H., BEAYLIUN HAyYHbIN COTPYIHHUK
Haranbsa UBanoBHa BapiamoBa, HadalIbHUK CEKTOpa

Jeonna CamoiijioBuy SIHoBCKMIi, A.T.H, HAYaJILHUK OTACNIA

HNBan Muxainosud Ilonos, nHxxeHep-xumMuk 10# katreropuu

[IpencraBieH cpaBHUTENIbHBIN aHATN3 OCHOBHBIX MapOK OT€UECTBEHHBIX U 3apyOEIKHBIX PEaKTUBHBIX
ToruB. ONpeecHbl ITyTH UX Pa3BUTHUS B HAPABICHUH ITOBHIIICHUS TEPMOOKUCITUTEILHONW CTAOUIFHOCTH
(TOC). [Tokazana nepcnekTUBHOCTH MoBbIIeHNUs TOC BBeIeHUEM THAPOTCHU3AIMOHHBIX MPOIIECCOB B
TEXHOJIOTHIO TPOU3BOCTBA TOILIUB. PEKOMEHI0BaHO COKpallleHne HOMEHKIIATYpPhl OT€YECTBEHHBIX
PEaKTUBHBIX TOILUB 10 ABYX Mapok: T-8B u T-6. OtmeueHo otcraBanue Poccun B pazpaboTke
MIPOMBIIIIICHHOM TEXHOJIOTHH MPOU3BOJICTBA PEAKTUBHBIX TOIUIUB U3 AIbTEPHATUBHOTO CHIPBS: YIJIs,
MPUPOJIHOTO Ta3a, OOMAaCCHI

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.

KitoueBble ci10Ba: peakTUBHOE TOIUIMBO, TEPMOOKHUCIUTENbHAS CTAOMIIBHOCTD, THAPOT€HU3ALMOHHBIE
npouecchl, QyHKIIMOHATIbHbIE IPUCATKU

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

EcrecTBeHHasi MaTpuna (l)yHIlaMEHTa.TILHbIX 3aKOHOB CTPOCHUA (l)PI3I/lKO-XI/IMI/I‘leCKI/IX 3JIEMEHTOB, HX
060.]10‘161(, SAI€EP 1 aTOMOB B LI€JIOM

Crp 15 19 V]JIK 544.116

IOpuii Anexcanaposuy I'anymknH, npeacenarens DKCIEPTHOro coBeTa MIHCTUTYTa HAYKOEMKHUX
MHXEHEepHBIX TexHosioruil Poccuiickoit nnxkenepHoi akagemuu, PhD, npodeccop, akanemux MUA, PUA,
novetHslid wiedH PAEH

JlaHHasi cTaTh ABIISIETCS MepBOM 0000mEHHOI nyOaukanuei EcrectBenHoid Matpuiisl
(dbyHIaMEHTATBHBIX 3aKOHOB CTPOCHUS (PU3UKO-XUMHUYECKUX DJIEMEHTOB, UX 000JIOYEK, SIZIEp U aTOMOB B
11€JI0M, BOJTHOBBIX H MOJIEBBIX CTPYKTYP, COTUTOHOB M MHBIX 00pa30BaHUI BO B3aUMOCBSI3U C 3aKOHAMU



[Tpocteix Prima (P) mepBopoaHbIx npupomoodpasyromux arces 1 OcoObIX MHOKECTB B HUX C UX CBOMCTBOM
00BEMHBIX pOMOOBHIHBIX KBAIPATUYHOCTEH.

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.

KiroueBrle ciioBa: CTPOCHHUE aTOMOB MUPO3JaHUsA; CTPOCHHUEC 000JIOYKH U sapa, (1)I/ISI/IKO'XI/IMI/I‘ICCKI/II71
QJICMCHT, NPOCTHIC YUCJIa B IIPUPOAHLIX MHOXKXCCTBAX; CCTCCTBCHHAA MaTpUla, IICPHUO.

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 PE€UICHUIO l'lpOﬁ.]'IeMbl MOBBIIICHUSA TOJITOBECYHOCTH MEKPOTOPHLIX MOAIIUITHUKOB €
NOMOIIBI0O TMAPOAMHAMUYCCKUX CUJI MACTIAHOI0 KJIMHA

Crp 20 24 VYJIK 621.539.822

OKB um. A. JIabku - puauaa OAO "YMIIO":

EBrenunii FOBenasbeBu4 MapuykoB, 1.T.H., TeHEPAJIbHBIN KOHCTPYKTOP
KOpuii bopucosunu Hazapenko, K.T.H., BEIyIIUI KOHCTPYKTOP

Maxkcum Bragumuposud Ky3sMuH, 3aM. I1aBHOTO KOHCTPYKTOpa
Muxaui AHaTosibeBHY borganos, K.T.H., HAUAJIbHUK OTJIE]1a TPOYHOCTH

PaCCManI/IBaCTCSI KHUJAKOCTHOC TPCHUC B POJIMKOBBIX IMOJIIMITHUKAX Ha OCHOBC FI/IHPOI{I/IHaMI/I‘ICCKOf/'I
TCOPHUU CMA3KHU. Hpe,[[CTaBJ'ICH IMPUHIUIIUAIIBHO HOBBIH CITOCO0 IIoJgaduv Macja B IIOJIIUITHHK, KOTOprﬁ
CHOCO6CTByeT YMCHBIICHUTIO HaHpﬂ-)KCHI/If/'I Ha POJIMKaX U BHCHIHCM KOJIBIC MCKPOTOPHOI'O NOAMIMUITHUKA
BBICOKOO60pOTHbIX Fa30Typ6PIHHBIX I[BHI‘aTeJ'Ieﬁ 6narozlap;1 T'UAPpOAMHAMHUYCCKHUM CHUJIaM MAaCJIsIHOT'O
IIOTOKa.

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.

KiroueBsle cioBa: MOAIIHITHUK, POJUK, THAPOANHAMHWYCCKUEC CUJIBI, MAacCITHBIN KJIMH, KOHTAaKTHBIC
HaIpsPKCHUA.

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

(I)yHI[aMeHTaJ'IbHaﬂ TpHaaa 3HAHUH H IHEPIreTUIECCKUEC METOAbBI Haﬁ.monemm COCTOSTHMH

Crp 30 33 VK 621.01

Poccuiickas u MexayHapoaHasi HHKEHEPHbIe aKaJeMUM:
IOpwuii Asekcanaposuy I'anymkuH

Anartounii AsexkceeBnd CriepaHCKui

Anexcanap UBanosuu ba:xanos

PaccmarpuBaercs pyHmamMeHTaIbHOE TPUEAMHCTBO 3HAHUH B cucteMe ""BemectBo-Oueprusi-Uudopmarus”
B KaUeCTBE OCHOBBI Pa3BUTHUS MIPEICTABICHHI 00 yHUBEpCcaTbHOU niepuoanueckoi LT-Momenn u MaTpuIlsl
3aK0HOB CTpOeHUS PU3UKO-XUMUUYECKHX neMeHToB 0. A .["anymiknHa, mepCreKTUBBI CO3aHuUS



WHCTPYMEHTOB HAOJIOICHUSI TOMEOCTAaTHUYECKUX COCTOSIHUN HOBBIX MaTEpPHAIOB TeXHOCHEPHI U Onochepbl
VI TeXHOJIOrM4YeCKOro yKiazia.

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.

KittoueBsbie cioBa: BELIEeCTBO, SHEPTUsl, HHPOPMAIHs, MaTpHIla 3aKOHOB CTPOEHUS (PU3UKO-XUMHUECKUX
3JIEMEHTOB, TOMEOCTa3, KOHCTPYKIIMOHHBIE MATePUAIIBI H OMOTKAHH.

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

TypOyJjieHTHOCTB. YpaBHEeHHE JHEPTUH W YCJIOBHS COBMECTHOCTH € TEPMOAHMHAMUKOMN
Crp42 44 VY]JIK 532.526.4
KOpuii Muxaiinosnu Koverkos, 1.1.H.

C yuerom BBeneHus TeH30pa KHs3eBa B akCHOMAaTUKY TMIPOJMHAMUKY U TIEpexo/ia K MOJIEBbIM
IepeMEHHbIM, ypaBHeHHe ABHkeHHst HaBpe-CToKca He H3MEHMIIOCh, HO NOTPE0OBAIOCh YTOUHEHHE
YpaBHEHHsI SHEPTHH C LIEJIBI0 COBMECTHOCTH €ro ¢ TpeboBaHMsIMU TepMoguHaMukn. ChopmyarpoBana
TeopeMa KpoKKo [171s1 BA3KUX CKMMAeMbIX TEUEHHM, HA OCHOBAaHUHU KOTOPOH MOJIY4YEHO YPAaBHEHUE S3HEPTUU
JUISI CBEPX3BYKOBBIX TEUEHUM.

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.

KaroueBrle cioBa: Typ6y.]'IeHTHOCTL, YPaBHCHUEC DHCPIruu, TCPMOANHAMUKA, TCH30P, BA3KOCTD,
C)KUMAacMOCTb.

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

HccnenoBanue TpexyaapHoi KOHQUIYPALMH € OTPHLATEIbHBIM YIJIOM OTPaKeHUs] B CTAIMOHAPHOM
CBEPX3BYKOBOM IOTOKeE

Crp2-5 VYJK531.011

®OI'VII T'HL "HUAM um. I1.U. bapanosa'':

dpanuyecka AnexcanapoBHa Ciaodoakuna, 1.¢./ Mm.H., nmpodeccop, akanemuk PAEH, ®I'VII "IUAM uwm.
I1.1. bapanosa"

Jlronmuaa I'eopruesna I'Bo3aesa, 1.¢./M.H., npodeccop, O0beTMHEHHBI HHCTUTYT BBICOKUX TEMIIEPATyp
PAH (OUBT PAH)



AHaTUTUYECKUMU U YMCICHHBIMU METOJaMHU HUCCIIEIyeTCsS BOJTHOBAs KapTUHA TEUEHUS], BOSHUKAIOIIAs 3a
COIJIOM PAaKETHOTO JABUTATelIsl HA HEPACUETHOM pexuMe noiiera. M3naratorcest pe3ysabTaThl,
JIEMOHCTPUPYIOIIME BOSHUKHOBEHHE HOBOT'O BUJIA TPEXYAAPHOM BOJTHOBOM CTPYKTYPHI IIPH YU€TE PeaTbHBIX
napamMeTpoB MOoToKa. [loryueHs! ycioBus, BRI3bIBAIOIINE PA3BUTHE BUXPEBOTO 00pa30BaHusl, CIIOCOOHOTO
pa3pyuInTh TEYEHHE 3a COIUIOM U MPUBECTH K aBapUHOM cuTyanuu B paboTe BUTATEIs.

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

KiroueBble ci10Ba: CBEpX3BYKOBasi HepacueTHasl CTpysl, TpexXyJapHas KOH(Urypawus, oOTpulaTeabHbli yroi
OTpaKEHHS, aHATTUTHYECKUI pacyer, TpaHuIla Iepexo/ia OT OOBIYHOM (POPMBI OTpaskeHUs K "aHOMAJIbHOM".

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".

Pa3BuTHE YJHEPreTHYECKOT0 H MOPCKOT0 ra30TYPOMHHOTO IBUTaTe/ieCTpoeHusi B Mupe 063o0p. Yacts 1
Ctp 10 13 VY]K 621.438

ITAO "HIIO "Catypn":

Anexkcanap BsayecsaBosu4 JIoryHosB, riiaBHbIN CIEIHAINCT, 1.T.H.,

Makcum Huxosiaesud BypoB, rmaBHbIM KOHCTPYKTOP IO MEPCIIEKTUBHBIM pa3padoTkam, K.T.H.,
Jenunc BukropoBud JIanuiaoB, Beaynuii HHXEHEP/TEXHOJIOT, K.T.H.

[IpoBeneH aHamu3 UCCIEI0BATENLCKUX U MPAKTUYECKUX padOT B MUpE, HAIPABJICHHBIX HAa Pa3BUTHE
ra30TypOMHHOTO YHEPreTUYECKOr0 MAIIMHOCTPOEHHs. PaccMOTpeHbl MUPOBBIE TOCTHKEHHS B 001aCTH
CO3/IaHUS SHEPreTUYECKON Tra30TypOMHHON 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.

Kitouessie cioBa: ["a30TypOuHHBIE ycTaHOBKH, SHepreTrueckue ['TY, maporazoBble yCTaHOBKH,
3JIEKTPOCTAHLINH, TOIIJIUBHAS
3¢ PEeKTUBHOCTB.

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

TypOyieHTHOCTb. YpaBHEeHUE JHEPIUHU U YCJIOBHSA COBMECTHOCTH € TEPMOJIUHAMUKOM
Crp 30 32 V]IK 532.526.4
FOpwuii Muxaiisiouuy Kouerkos, 1.T.H.

W3 ycrnoBuit COOTBETCTBHS 3aKOHAM MOJIEKYJISIPHON (PM3HUKH MOTY4YeH HOBBIM (pyHAaMEeHTaIbHBIN
MOJIEKYJISIPHO-KUHETUUECKUNA TEH30P, OJTHO3HAYHO OINPEAEIAIOUINI TPOU3BOIHYIO UMITYJIbCA TOTOKA.



OObscHEH cMbIcT TMHaMu4eckoro TeH3opa KHs3eBa, kak HEKOTOPOTO MOJIEKYISIPHO-KMHETUYECKOTO
MOTEHIMala UMITYJIbCa.

A new fundamental tensor of self frequencies was put into practice of gasdynamic analysis.
KitoueBsle cioBa: TypOyJIe€HTHOCTb, TEH30D.

Keywords: turbulence, tensor.

Co3nanue BbICOKONIPOU3BOAUTEIBHBIX PA00YHX MECT B YCJIOBHSAX IKOHOMHYECKOH HECTAOMIbHOCTH:
TPAeKTOPUM MAPTHEPCKOIr0 B3aNMO/1eiCTBHS HA PETrMOHAILHOM YPOBHE

Crp46 50 VYK 629.423.32

®dI'bOY BO "MIIT'V"

Cepreii lOpbeBu4 UBaHOB, J101IEHT

JI.B. UBaHoOBA, IOLICHT

OVYII BO "ATuCO":

Anapeit Cepreesud UBaHoB, BeAyluii HAy4YHbI COTPYAHUK

B craThe akLEHT clieNaH Ha paclIMpEeHNue MEXaHU3MOB IapTHEPCKOI0 B3aUMOIEHCTBUS B KOHTEKCTE
peleHws 3a/1a4 MOJCPHU3AIIUH U CO3/IaHHsI BRICOKOTIPOM3BOIUTENBHBIX pabounx mecT. B pamkax
PErMOHAIBHOTO YPOBHSI COLIMAIBHOIO MMAPTHEPCTBA IPUOPUTET OTAAETCS pa3paboTKe Mep 110
COBEPIIIEHCTBOBAHUIO TIEPETOBOPHOTO ITPOIIEcca M0 00ECIIeUeHHIO BEICOKOIPOU3BOAUTEIBLHOTO TPY/Ia.
BBICOKOIIPOU3BOANUTENBHBIN TPYL PACCMATPUBAETCS B pa3pe3e 3alUThl TPYAOBBIX IIpaB, JOCTOMHOIO J0X0/1a
U COLIMAJIbHOMN 3alIUThl PAOOTHUKOB.

The article focuses on the extension of mechanisms of partnership in the context of the modernization and
the creation of productive jobs. In regional 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.

KitoueBble ci10Ba: MPOU3BOJUTEIBLHOCTD TPY/IA, BBICOKOIIPOM3BOAUTEIBHOE pabodyee MECTO, COLIMATbHOE
HapTHEPCTBO, MPOQCOI03bl, PETHOHAIBHBIE COMVIAIIECHUS, 3aHATOCTb, Oe3paboTulia, 3apaboTHas IUIaTa,
JOCTOMHBIN TPYA.

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

Pa3BuTHE YJHEPreTHYECKOr0 U MOPCKOI0 ra30TYPOMHHOI0 IBUTaTEJeCTPOEHUsI B MUPe.
0O030p, yacthb 2: CoBpemennblie U nepcnekTuBHbie I'TY Mopckoro HazHavyeHus

Crp2-4 VYJIK 621.438
MMAO "HIIO "Cartypu":



Auiekcanap BsiuecsiaBoBud JIoryHoB, Ii1aBHbIN CIIEHUATUCT, A.T.H.,
Maxkcum HuxkosaeBuu BypoB, riaBHbIM KOHCTPYKTOp IO IEPCIIEKTUBHBIM pa3paboTKam, K.T.H.,
denuc BukropoBu4 JlanuinoB, Be1ynuii HHXEHEP-TEXHOJIOT, K.T.H.

HpOBe,I[eH AHaJIN3 UCCIICA0BATCIbCKHUX U IIPAKTHYCCKUX pa60T B MHUPEC, HAIIpaBJICHHBIX HA pa3BUTUC
FaSOTyp6I/IHHOFO OHCPIrCTUICCKOTO MAIIMHOCTPOCHUA. PaCCMOTpCHLI MHPOBBIC JOCTHIKCHUSA B obactu
CO31aHusA BHGPFGTHHGCKOﬁ FaSOTyp6HHHOﬁ TCXHHUKH.

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.

Kirouesie ciioBa: ['a3oTypOuHHBIE ycTaHOBKH, SHepreTryeckue I ' TY, mapora3oBble ycTaHOBKH,
3JIEKTPOCTAHIINY, TOTLTUBHAS () (HEKTUBHOCTb.

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

Css13b ¢ aBTopamu: danilov_d.v@rambler.ru

CoBepuIeHCTBOBaHHE TEXHOJIOTUH YIIPOUHEHHS 3y04UaThIX KOJIEeC AaBUA/IBUTaATe el

Crp6-8 VYK 621.785.532

ITAO "HIIO "Catypn':

JIwoamuna [lerpoBHa @omMuHa, K.T.H., Beaymuii nmkenep AO "HIIL razoryp6octpoenus "Canrot"
Bajentun Baagmmuposnu KpbiMoB, 1.T.H., npodeccop, 3aciyKeHHbI MaIIMHOCTPOUTENb PO

[TpoBeneH cpaBHUTENBHBIN aHATH3 IPUMEHSIEMBIX TEXHOJIOTUH XUMHUKO-TEPMUIECKOI 00pabOTKH 3y0UuaThIX
KOJIEC M JPYTUX JieTajel aBUalluOHHbIX ABUraTesel o cnoco0y ynpoyHeHus paboyrx MOBEPXHOCTEH,
OTIpEAEIAIONIUX JOJITOBEYHOCTh UX padoThl. [IpencTaBien co3gaHHbli Ha npeAnpusTUd yuacTtok "HoHHo-
BaKyyMHasi XUMHKO-TepMuieckas oopadoTka". [TokaszaHbl mepcreKTUBbI MOBBIIIEHUS! S)KOHOMUYHOCTH U
KauyecTBa MU3rOTOBJIEHUS 3yOUaThIX KOJIEC U COBEPIICHCTBOBAHUE YIIPOUHSIOUINX TEXHOJIOTHM, B TOM YHCIIE
yTEM NMPUMEHEHUS 3aIUTHBIX OKPHITUH B KaUeCTBE MPEJOXPaHEHHsI TOBEpXHOCTEN OoT AU dy3noHHOrO
HACBIIICHHUS.

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.

KitroueBbie ¢10Ba: HOHHO-TUIA3MEHHOE a30TUPOBAHUE U LIEMEHTAIMS, BAKyyMHas [IEMEHTaLUs,
¢ Gy3noHHBIHN CI0i, 000pyAOBaHNE, 3aIIUTHOE MOKPHITHE, TEXHOJIOTUYECKUN MapUIpyT YIPOUHEHHS.

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

Cas13b ¢ aBTopom: fominalp@yandex.ru

IIpenjioxkeHne K BONPOCY NOBBILIEHUS TOIIMBHOM Y (peKkTUBHOCTH



Crp 10-11 VK 629.4.038; 629.7.036.34
Auexcanap Bragumuposuy Epumos, OI'VIT "T'HL] IIMAM um I1.1. bapanosa"

Ha nytu co3manus BeICOKOA(D(DEKTUBHBIX IBHTATENICH OJHUM U3 MPETSATCTBUN BUIUTCS HEBO3MOXKHOCTh
MIOCTaBUThH Cpa3y JBUTATENb "Ha KPBLIO', HO MOYKHO MPUMEHUTH HA NIEPBOM JdTare MoJA00HbIN ABUTaTENb Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE UITH JTUpHKaOIIe.

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

KitoueBble ciioBa - ABUraTelb CIOKHOTO ITUKIIA; THOPUIHBIN IBUTATENb; KeJIE3HOIOPOKHBINA TPAHCTIOPT
MaJIOM BMECTUMOCTH; Fa30TypOUHHBIN ABUraTeb JUIsl JUPUKAOII

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

TypOyaeHTHOCTb. @PYHIAMEHTAJIbHBIH TEH30P COOCTBEHHBIX YaCTOT

Crp 20-22 VY]JIK 532.526.4
KOpuii Muxaiinosnu Koverkos, 1.1.H.

BBenieH B IpakTHKY ra30iMHAMUYECKOT0 aHaJI13a HOBbIN (yHIaMEHTAJIbHBIN TEH30p COOCTBEHHBIX YacTOT.
3anucaHo B TEH30PHOM BHJIE YpPaBHEHHE JBMXKEHUS JUIsl aBTOKOJIe0aTEeIbHBIX POLECCOB MPUMEHHUTENBHO K
HCCIIEA0BAHUIO HEYCTOWYMBOCTH 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 cioBa: TypOyJIe€HTHOCTh, TEH30p, COOCTBEHHAsI YaCTOTa, aBTOKOJIe0aHusI.
Keywords: turbulence, tensor, self frequency, self-oscillation.

Cas3b ¢ aBTOpOM: Swgeorgy@gmail.com

MaTteMaTH4ecKoe MOIeTHPOBaHNE HECTAIIMOHAPHBIX NMPOIECCOB IBUKEHHS B TH3eJIbHOI TOILINBHOI
anmaparype

Crtp 24-26 Y]IK 621.436.03(031) BBK 31.365
I'ennaguit benuuanosu4 I'opesauk, 1.7.H., TUXOOKEaHCKUI TOCY1apCTBEHHBIN YHUBEPCUTET, T.
XabapoBck

MonenrpoBaHue TOIUIMBOIIOAAYH B HU3eNsAX 0a3upyercs Ha QyHIaMEHTaIbHbBIX 3aKOHAX TUAPOMEXaHUKH U
o0ecreyrBaeT aJIeKBaTHOCTh OTOOPAKEHUS PeaIbHbBIX MPOIECCOB B OTIUYME OT CUTYalluu B 00JIaCTH
PaKeTHBIX M ra30TypOUHHBIX JBUTATENeH, KOr/1a MPUXOAUTCS BBOAUTH KOA((DUIIMEHTHI, TONPABKHU U
JOIYLICHUS.



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.

KimroueBrle cioBa: YpaBHCHHUA HECTALITMOHAPHOT'O ABHUXKCHHU S TOILIIMBA
Keywords: equations of unsteady motion of fuel

Css13b ¢ aBTopoMm: ggorelik@mail.ru

IIazanl 3HAHMH. I/IHTeJIJIEKTyaJIBHaﬂ METOJO0JI0IHA IMMOJHOI'0 CUCTEMHO CBA3AHHOI'O COOTBETCTBUSA

Crp 32-36 YK 621.01

AHaTouuii AstekceeBud CrniepaHckuii, BUle-Tipe3uaeHT Poccuiickoil HHXKEHEPHOU aKkaJIeMuu, JTUPEKTOP
WNucTuTyTa HAyKOEMKHUX HHXKEHEpHBIX TexHonoruii, DExpert, mpodeccop;

Kupuna Cnepanckuii, yaenuk 10a knacca mkossl Ne 345 r. MockBbl

Mmuxauna CuMoHOB, yueHHK la kiacca mkossl Ne 1270 r. MockBbI

BuxTopusi MaJjiblmeBa, yaeHuIa 2r kiacca mkoJibl Ne 2 v, HaxabuHo

[TyOnuKanus BBIMOIHSIET UHTEPAKTUBHYIO 00pa3oBaTelbHyI0 (QYHKIHIO B (popMaTe HEMPUHYKIEHHOTO
HpI/IO6IIICHI/I$I IIGTef/'I K HAYKOCMKOMY MHHOBAIITMOHHOMY IIPOLCCCY HA OCHOBE U3BCCTHLIX YCIICIIHO
KOMMEPIHATU3UPOBAHHBIX Ma3-pelieHui u nasn-miatdopmepoB. OcHOBHas €€ 3a/1aua - HAyYUTh JIeTel
IMpaBHUJIbHO NOHHUMATh U NpcajiaraTb aiCKBATHLIC MHXXCHCPHBIC PCIICHUA B IT-KJIaCTepe
MHOTOMapaMeTPUIECKOro HAOIIOACHHS, IPEAYIPERKACHUS U IPEIOTBPALICHUS BOSHUKHOBEHHS OMACHBIX
TEXHOTEHHBIX cocTosiHuil. C ydyaCTueM HIKOJII)HI/IKOB-6YI[yHII/IX HHXXCHCPOB paCMaTpUBAOTCA BO3ZMOXKXHOCTHU
MHTErpanu QyHIaMEeHTATbHBIX MEXIUCIUIUIMHAPHBIX 3HAHUHM Ha TPUMEpEe UHTEJUICKTYaIbHOM Ha3i-
METOJIOJIOTUH MOJIHOTO CUCTEMHO CBSI3aHHOI'O COOTBETCTBHS AEKOMITIO3ULIMKA U PEKOHCTPYKIIMU 3HAHUH,
MO3BOJISIIONIEH HAyYHO 000CHOBATh U METOJUYECKH 00ECIIEYUTh CUCTEMHBIN MOAXO0/1 U TEXHOJIOTUYECKOE
MMPEBOCXOACTBO B NEPCICKTUBHBIX MCKBHUAOBLIX UCCICAOBAHUAX ITPU CO3AAHUN KPCATUBHOI'O
YHHUBEPCATHLHOTO HHCTPYMEHTApUs JOCTOBEPHOTO HAOIOIEHUS, a/IEKBATHOTO aHaln3a U 3((HEeKTUBHOTO
YIPABJICHUS CO3/IAaHUEM U IKCIUTyaTallued HOBOW TEXHHUKH.

[Tonxon obecnieunBaeT UMIOPTOHE3ABUCUMOCTh, KOHKYPEHTOCIIOCOOHOCTh U YCTOMUMBOE JIUJEPCTBO HA
poiake [T TeXHOTeHHO-TEXHOIOTHYECKOM 0€3011acCHOCTH BO BCeX cdepax KU3HEAESITSIbHOCTH YeJI0BEKa,
o0yaiaeT BICOKOM COIMANbHON, SJKOHOMUYECKON U 3KOJIOTUYECKONW 3HAYUMOCTBIO JIsl YCTOWYHBOTO
paszButusi O0miecTBa.

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.



KittoueBbie cioBa: 1ma3n-MeTo0JI0TUsl, CHCTEMHO CBSI3aHHOE COOTBETCTBUE, MHCTPYMEHThI HAOIIOACHUS
COCTOSIHMM, MEKIUCUUITMHAPHBIC 3HAHUS, TEXHOJIOTUYECKOE JINIEPCTBO, UMIIOPTOHE3aBUCUMOCTb,
KOHKYPEHTOCIIOCOOHOCTb, YCTOHYMBOE Pa3BUTHE.

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

Cas13b ¢ aBTOpOM: Vibro-vector@yandex.ru

Pa3BuTHe 3HEPreTMYECKOro H MOPCKOro ra30TypoOMHHOIO JIBUTaTeIeCTPOEHHUSI B MUPe.
0030p, yacts 3: llepcnexkTussl pasputusa I'TY B Poccun

Crp2-5 VY]/IK621.438

ITAO "HIIO "Catypn':

Autexkcanap BsadecinaBoBud JIOryHoB, TIIaBHBIN CIIEUANINCT, 1.T.H.,

Makcum HuxosiaeBuu BypoB, riaBHbIM KOHCTPYKTOpP IO IEPCIIEKTUBHBIM pa3padoTKam, K.T.H.,
Jennc Buxkropouu /lann/ioB, Be1ylinii HH)XEHEP-TEXHOJIOT, K.T.H.

HpOBeI[eH aHaJIn3 UCCIICAOBATCIIbCKUX U ITPAKTHYCCKUX pa60T B MHUPC, HAIIPABJICHHBLIX HA PA3BUTUC
Fa30Typ6I/IHHOFO OHCPIrCTUYICCKOTO MAIIMHOCTPOCHUA. PaCCMOTpeHBI MHPOBBIC JOCTHIKCHUSA B obactu
CO31aHuA SHCpFeTquCKOﬁ FaSOTyp6HHHOﬁ TCXHHUKH.

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.

KitoueBsle cioBa: ['a30TypOuHHbBIE yCTaHOBKH, SHepreTuueckue I'TY, maporazoBble YCTaHOBKH,
AJIEKTPOCTAHIINHU, TOIIIMBHAS 3P PEKTUBHOCTD.

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

Cas3b ¢ aBropamu: danilov_d.v@rambler.ru

PoJib 1 MecTO HAyKN B MHHOBALMOHHOM PAa3BUTHHM aBHAIIMOHHOIO ABHUIaTesecTpoeHus. Jloknan Ha
IVICHAPHOM 3aceJaHMU HAYYHO-TeXHUYeCKOIr0o KOHIpecca 1o ABUraTe/ieCTPOeHHUI0

B pamkax M®/[-2016, Mocksa, 19 anpeas 2016 r.

Crp 6-12 VY]JIK 621.45.018.2

Baagumup UBanosuu badkun, renepansusiil aupexrop OI'VIT "T'HI] IIMAM um. I1.1. bapanosa",
npodeccop MI'TY u MAMU, akanemuk-cekperapp cekuuu “Aspokocmuueckas” PUA

ABI/Ia,Z[BI/IFaTeJ'IeCTpOCHI/Ie B BI)ICOKOpa?.BI/ITLIX CTpaHaX OTHOCHUTC K O}IHOfI nu3 CTpaTeFPIqCCKH Ba’XHBIX
oTpaciieif IPOMBIIUIEHHOCTH, 00€CIIeYNBAIOIIEH BRICOKUI YPOBEHb TEXHOJIOTMUECKOTO Pa3BUTH
rocynapcrsa. ABHallMOHHBIN JBUTATeNb cOo3aeTcs B 1,5-2 pa3a nonblie miiaHepa u OnpeaesisieT ero JIETHO-



TEXHUYECKHUE XapaKTEPUCTUKH. 3aTPAThl HA CO3JAHUE IBUTATEIS IPUMEPHO PABHBI CTOUMOCTH CO3/IaHUS
rtanepa. [t HoBbIX JBUraTeneii Tpedyercs onepexaronas OTpadoTKa HOBEHIINX KPUTHUECKUX
texHnosoruii. Temarudeckue padotsel [IMAM opueHTHpOBaHBI HAa JOBEACHUE pabOT B 001aCTH pa3pabOTKu
KOHKPETHBIX TEXHUYECKUX PEIICHUN U KPUTHUYECKUX TEXHOJIOTUM JIJIs IBUTATEIIEN 10 BHICOKOW CTENEHU
3pENOCTH.

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.

KittoueBbie cioBa: aBuagBUraTenecTpoeHue, GMHaHCUPOBAHUE, KPUTHUECKUE TEXHOJIIOTUH, CTOUMOCTD
pa3paboTKH, 3apyOe)KHBIH OIIBIT.

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

Css13b ¢ aBTopoM: babkin@ciam.ru

TypOyJjieHTHOCTDH. BHIBOJ ypaBHeHUS] HMITYJIBCA U3 HAYAJ TEPMOAHMHAMUKH.

Crp 18-20 V]JIK 532.526.4
FOpuii Muxaiisioud Koyerkos, 1.7T.H.

Ha 6aze IIEpBOro U BTOPOTO 3aKOHOB TCPMOANHAMUKHU ITOJTYUCHO HOBOC YPABHCHHUEC UMITYJILCOB JIS BA3KUX
CIKUMACMBIX CPC, YYUTHIBAIOUICC PA3JIMYHBIC MCXaHU3MbI BOBILGfICTBI/I?I Ha TCpMOJUHAMHUYCCKUC CUCTCMBI.
AHaJ'II/ISI/IpyeTCH HOBOC€ CJlaracMoce, INOJTYUYCHHOC IIPpHU BbIBOAC U OIIPCACIIAOIICE KHMHETUYECKUM PECIKUM.

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.

KittoueBsbie cioBa: TypOyJlIe€HTHOCTb, TEH30p, TPAIUEHT, TUBEPIeHIINs, KNHETHKA.
Keywords: turbulence, tensor, gradient, divergence, kinetics.

Cas3b ¢ aBTOpOM: Swgeorgy@gmail.com

TypOysaenTHocTh. TypOyJEHTHOCTB COJTHEYHOM CHCTEMBI.

Crp 32-35 V]JIK532.2
IOpwuii Muxaiisiopnu Kouerkos, 1.T.H.
Auexcanap UBanosnu baxanos, uien-kopp. PUA u MUA

B crarbe Ha OCHOBE 3HaHUH, MONYYEHHBIX IPU Pa3pabOTKe TEOPUH TypOYIEHTHOCTH, IPEANPUHITA OMBITKA
00BEAMHUTD MPOLIECCH, TPOUCXOoAsIne B MUKpoMupe 1 KocMoce, u mpomiItocTpupoBaTh 3TO Ha
KOHKPETHBIX IPUMEPAX, MMOITYUEHHBIX NIPH HccaenoBaHuu CONHEYHON CUCTEMBI.



In article 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.

KiroueBnie ciioBa: ypOyJIeHTHOCTb, siuciika benapa, ¢ymiepeH, BA3KOCTh COJIHEUHOTO BETpa, YAapHbIC
SIBJICHUS B COJIHEYHOU CHCTEME.

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

CBs13b ¢ aBTOpOM: Swgeorgy@gmail.com

Buxpesoe Tedenue oT A3poapomHoii moBepxHocTu Ha BxoAd B TP/I. Moaeas TopHaao u cmepya

Crp2-5 VYK 621.45.018.2

®I'VII "I'HIl HUAM um. I1.1. BapanoBa'':

Cepreii IOpbeBu4 KpanieHUHHMKOB, HAYaJILHUK OT/ACJICHNUS, 1.T.H.,

JAvutpuii EBrenbeuu Ilyn1oBukoB, 3aMecTUTENs HauadIbHUKA OTJCICHUA, K.(D-M. H.

AHanu3upyeTcsi BUXpEeBO€ TeUeHHUE, BO3HUKAIOIIEe PU paboTe BO3AYIIHO  PEaKTUBHOIO ABUraTess
BOJIM3H a3pOJIPOMHOM TTOBEPXHOCTH, COTPOBOXKIAIOIIEECs 3a0pachIBAHNEM Ha BXO/] B IBUTATENb KPYITHBIX
gactull. [IpoBeeHO BEIUNCIUTENIBHOE MOAECIUPOBAHNE PACCMAaTPUBAEMOT0 Ta30JMHAMUYECKOI0 IIpoLecca
Ha OCHOBE YMCJIEHHbIX pacué€ToB T€UEHUS U TpaeKTopuil yactull. OnpeseneHbl OCHOBHBIE CBOMCTBA
paccMaTpuBaeMoro siBjieHUs. Ha OCHOBaHMM ITOIYyYEHHBIX JaHHBIX MIPEIIaratoTCs YTOUHSIOUIUE TOSICHEHUS
JUISl IPUPOJAHBIX SIBJICHUH THUIIA TOPHAZO0 U CMEpYEi.

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 cioBa: BUXPEBOC TCUCHUC, MATCMATHUYCCKOC MOACITIUPOBAHUEC, ITOTTAJAHUC ITIOCTOPOHHUX
npeaAMCETOB,
TPAHCIIOPTUPOBAHUEC HACTUL U ITPEAMETOB, TOPHAIO.

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

Cas3b ¢ aBTOpamu: Krashenin@ciam.ru

I'pannubl o01acTeii peryJiMpoBaHusl CBEPX3BYKOBBIX BO31YX03200pPHUKOB

Crp 8-11 V]IK 621.45.018.2

Cankr-IlerepOyprckuii HAIMOHATIBHBIN UCCIIEOBATENLCKUN YHUBEPCUTET HH(POPMALIMOHHBIX TEXHOJIOTHH,
MEXaHUKHU ¥ ONTHKH



IIaBen BukropoBuu byaar, k.5.H., K.¢.-M.H., pyKoBoaAUTEIb MeXTyHapoAHOU JabopaTopun "MexaHuKu U
SHEPTreTUYECKUX CUCTEM

Huxkoaaii BacuabeBuu Ipoaan, nmxenep MexayHapoiHol taboparopuu "MeXaHUKU U SJHEPTEeTHICCKUX
cucrem"

Baagumup BaagumupoBuy YnbipeB, nHxeHep MexiyHapo1HO# J1abopatopuu "MexaHuKu 1
SHEPTreTUYECKUX cucTem"

B pabore paccmoTpeHna npobiieMa ONTUMAaIbHOTO PETYIUPOBAHHS CBEPX3BYKOBOT'O BO3/1yX03a00pHUKA B
HIMPOKOM Jihana3zoHe ckopocteid. [IpuBenensl cBeieHNs 00 ONTUMANBHBIX YIapPHO BOJIHOBBIX CTPYKTypax
BO31yX03200pPHHUKOB BHEITHETO U CMEIIAHHOTO CKaTHs. J[aHbl pe3ynbTaThl PaCY€TOB IPaHUI] 00IacTen
ONTUMAJILHOTO PETYJIMPOBAHUS [T KAXKIOTO THIIA BO3yX03a00pHUKOB. V3ydaercs nepecTpoiika

yIIapHO BOJIHOBOW CTPYKTYPBI B BO3yX03a00OpHHMKE BHEIIIHETO CIKATHsI [0 MEpe yBeIMUeHUs uncia Maxa
oJieTa.

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.

Cas13b ¢ aBTopom: pavelbulat@mail.ru

O meToao/10ru TeopeTHYecKoi Temjao¢pu3nku 1 repmoanHamMuke BP/{ npu HaJlM4ynu BHELIHEro
TepMOCTATA

Crp 12-20 VY]IK 621.45.018.2

['HIL ®I'VII "Uentpanbubiit Uactutryr ABrannonnoro Motopoctpoenus um. [1.U. bapanosa (LIUAM)"
ITaBesa Bukroposuu byaar, k.3.H., K.¢p.-M.H., pykoBoauTesib Mex1yHapoiHO# 1aboparopun "MexaHuKu U
JYHEPreTUYECKUX CUCTEM

Muxaun SIkoBaeBuuy IBaHoOB, ITIaBHBIM HayYHBIN COTPYAHHUK, 1. G-M. H.,

Bagum KoncrantnnoBny MamaeB, cTapluil HayyHbIH COTPYIHUK, K. (-M. H.,

PaccMmoTpeHa MeTo10710T s TEOPETHUECKON TeTIIO(U3UKH B CBETE HIKCIIEPUMEHTAIBHBIX U TEXHUYECKUX
JOCTUKEHUM MMOCIIeTHUX AecITUIeTH. B niaHe npuHIMNIHATBbHBIX S9KCIEPUMEHTAIbHBIX TOCTHKEHUIN
MPUBJICUEHBI PETHCTPALIUS KOHEYHON HEHYJIEBON TeMIIepaTyphl CBOOOIHOTO KOCMHYECKOTO IPOCTPAHCTBA U
oOHapyKeHHE MMOIaBIISAIONIEr0 KOJIMYECTBA CKPhITONW Macchl BeeneHHON. DTH 3KcneprMeHTalbHbIE
JOCTHIKEHUS SIBJIIIOTCS IOCTATOYHBIM OCHOBAaHUEM JJIsl TOTO, YTOOBI pacCMaTpUBaTh IPOCTPAHCTBO KOCMOCA
B KauecTBE BCEOOBEMITIOIIETO BHEIIHETO TEPMOCTaTa Ipu paBHOBecHOM Temneparype T0=2,73 K, B
TEIUIOBOM KOHTAKT€ C KOTOPBIM HaxoquTcs Jro0as uccienyemas pusndeckas cucrema. B mane
TEXHUYECKUX JOCTH>KEHUH BbIOpaH BHeuaTIsIIoIIMi porpecc B paspadorke BP/I. Beimucans! o6mue
3aKOHBI COXPAaHEHUS MacChl, UMITYJIbCA U DHEPTUH JUIsI MOJEINPOBAHNS TEPMOJUHAMUKHI U3Tydaromiei
Cpelbl B IPUCYTCTBUU BHEIIHETO TEPMOCTAaTa. ITO MOJECINPOBAHUE IPUMEHEHO K aHAJIU3Y CKPBITOM
TEPMOJUHAMHKH DJIEMEHTAPHBIX YaCTHIL.

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.



KiroueBrle ciioBa: TEPMOCTAT, TCIIJIIOBOC U3TYUCHUEC, DHTPOIIUA, TCPMOAHAMUKA 3JICMCHTAPHBIX YaCTHUII,
TCPMOANHAMHKa PCAKTUBHBIX JIBUTATEICH.

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

CBs13b ¢ aBTOpaMu: ivanov(@ciam.ru, mamaev(@ciam.ru

TypOyJjenTHOCTB. YeTBepTOEe HA4AJI0 TEPMOAUHAMHUKH WM NIePBOEe HAYAJI0 TEPMOra30MHAMUKH
Crp 24-26 Y]IK 532.526
IOpuii Muxaiinosnu Koverkos, 1.1.H.

CdhopmynupoBaHO 4eTBepTOE HaYall0 TepMOIMHAMUKH. [loTydeHHOE HOBOE ypaBHEHHE UMITYJILCOB TIO
cpaBHEHHUIO ¢ ypaBHeHueM HaBbe CTOKCa COAECPKUT TOMOTHUTEIbHBINA WIEH, OTPAXKAIOLIUI
peJlaKCallMOHHBIN ITPOLIECC U OIMCBIBAETCS 3aKOHOM JIEHCTBYIOIUX 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

KiroueBrbie cioBa: TypOyJI€HTHOCTh, TEPMOJUHAMUKA, UMITYJIbC, JHEPTHUS, JBUKEHUE.
Keywords: turbulence, thermodynamics, momentum, energy, movement.

CBs13b ¢ aBTOpOM: swgeorgy@gmail.com

Hatyp¢dunocodusi yiapHbIX BoIH (I10ACKAa3Ka YHUBEPCUTETCKOMY CTYAEHTY U JOLEHTY)

Crp27 VYJK 533.6.011.55

BanenTun AnaroabeBnd benokons, unen Hanmonansnoro Komurera no reopetuy. u npukiagHon
MeXxaHMKe, akazieMuKk AkaaeMun KocMOHaBTHKHY.

[lemarornyecku 3HaUMMBIE COOOpaKEHUS O PYHTAMEHTAIILHBIX CBOMCTBAX CTPYKTYPHI (POHTA yAapHOU
BOJIHBI U €TI0 aHAJIUTHNYCCKUX MOACIAX.
The tutorial important considerations on the key properties of a shock front structure analytic models.

KiroueBsie cnoBa: (pOHT yJapHOU BOJHBI, CIUIONIHAS CPEJIa; TUCCUTIALINS; MOJIEKYIISIPHBIA CBOOOTHBIN
npooer.

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

Cas3b ¢ aBropom: belok3@mail.ru

DeHOMEHO0JI0TrH4eCKH MOAX0/ K HOBBIM 3HAHHUAM

Crp 28-35 VYJIK 533.6.011.55

AHaTouuii AsiekceeBud CrniepaHckuii, BUlIe-TIpE3UAEHT POCCHIICKON MHXKEHEPHOU aKaJIeMUH, JTUPEKTOP
HNucTuTyTa HAYyKOEMKHUX HHKEHEpHBIX TexHomoruii, DExpert, mpodeccop

Kupnaa Cnepanckuii, yaenuk 10a kinacca mxkossl Ne 345 r. MockBsl

Muxauna CMMOHOB, yueHHK 22 ki1acca mKoiasl Ne 1270 r. MockBbI

Buxropus Manblmesa, yuenuna 3r kiacca mkossl Ne 2 r. Haxabuno



[TyGnukanus mpoaoikKaeT HauaThlil Ha CTpaHHUIAaX CTapeiIero pycckoro TeXHMYECKOro )KypHaa
"JlBuraTens" MHTEPAKTHUBHBIN 00pa3oBaTeabHbIN [IpoekT npruodImeHnss MOI01eKH K POPMUPOBAHUIO
HOBAIIMOHHOT'O CUCTEMHO-METOIMYECKOT0 MEKIUCIIUIUIMHAPHOIO IOIX0/1a K U3yUYEHUIO0 HAYKOEMKHX
IPUPOJHBIX, COLMAIBHBIX U IKOHOMUYECKHX ()eHOMEHOB. Ero 3asaya HayuuTh JeTel CMeo onepupoBaTh
(beHomeHonornyecko puocodueit B 001acTi PyH1aMEHTATBHBIX HAYYHBIX U IPUKIATHBIX
TEXHOJIOTUYECKUX 3HAHUHN Ha IpUMepe MPUT0KUHCKUX (PEHOMEHOB 3BOJIIOLUU U CAMOOPTaHU3aUH
HEPABHOBECHBIX IIPOLIECCOB TUCCUIIATUBHBIX CTPYKTYD.

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.

KitoueBsie cioBa:peHoMeH, GeHOMEHOIOTHS, CAMOOPTraHU3allus, HEPAaBHOBECHOCTD JMCCUITATHBHBIX
CTPYKTYP, MEXIUCIUIUIMHAPHOCTH, TEXHOJIOTHYECKOE JIUJIEPCTBO, KOHKYPEHTOCIIOCOOHOCTb,
UMIIOPTOHE3aBUCUMOCTh, YCTOMYUBOE Pa3BUTHE.

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

Cas3b ¢ aBTopoMm: Vibro-vector@yandex.ru

Jo3anpaBka B mosére. Kak 310 Bcé HaunHaI0Ch

Crtp 36-38 VY ]IK 629.7.02 (09)

JAmutpuii AnexceeBu4 Co00J1eB, Byl HAYUHBIH COTPYAHUK MHCTUTYTa UCTOPUN €CTECTBO3HAHUS U
texauku uM. C.H. BaBunosa PAH, xtH

Jlo3anpaBka TOIUIMBOM B MOJETE IUPOKO MPUMEHSIETCA B BOEHHOW aBUallMK. B TaHHOW cTaThe paccka3zaHo O
MEPBBIX OMNBITAaX IO MNepeKayKe TOIIMBA B BO3/IyX€ C OJHOTO caMo€Ta Ha ipyroi, npoBoaumeix B CCCP B
1930 e ronpr.

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.

KiroueBrle cioBa: A03allpaBKa, CaMOJ'IéT, [JIaHT, OKCIICPUMCHT.
Keywords: refueling, airplane, hose, experiment

Css3b ¢ asmopom. dasol152@mail.ru

PakerHble cTapToBbie yckopuTeau Kak 1o Bcé HaunHa0ch

Crp 44-47 VY JIK 629.7.02 (09)

JAmutpuii Anexkceesuu Co0doJs1eB, BEAYIIMI HAyYHBIN COTPYAHUK IHCTUTYTa HCTOpHUN €CTECTBO3HAHMS U
texauku uM. C.H. BaBunosa PAH, ktH

CraThs OCBsIIIIeHA TIEPBBIM paboTaM MO0 MPUMEHEHHIO ITOPOXOBBIX PAKETHBIX YCKOPHUTENEH NS
yMeEHBIIIEHUs JTMHBI pazoera camonéroB. Takue onbiThl poxoawiu B CCCP B Hauane 1930 X romos mop
pykoBojacTBoM nHxkeHepa B.W. [lynakoBa. Dta uaes nojiydusia pacupoCTpaHEHUE B BOGHHOM aBUallUU B
MOCJIEBOCHHBIN MEPHUO/I.



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.l. Dudakov. This idea spread in military aviation in the postwar period.

Kitouessie cnoBa: B.W. JlynakoB, mopoXoBoOi yCKOPHUTENb, 60MOapIupOBIIHK, JIMHA pazoera.

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

Css3b ¢ asmopom: dasol152@mail.ru

TypOyaenTtHocTh Panka-Xwuiama.IHBepCHOHHBIN U AUCKPETHBIN KIyOKOBbIH BUXpu Uimaesa
Crp 48-50 YIK 532.526

FOpuii Muxainosud Koyerkos, 1.7T.H.,

Auexkcanap UBanosnu baxanos, wieH-kopp. PUA u MUA

[Ipeacrasnena ctpykTypa TeueHuid B Tpydax Panka-Xwiia npu pa3indHbIX COOTHOIICHUSX
CTpaTH(UITIPOBAHHBIX

TeueHuil. OOHapyKeHbI HOBbIE BUXPEBBIE 3(h(DEKTHI U pa3pabOTaHbl TEOPETHUECKUE MOIXOIBI IS UX
OIIMCaHUA.

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.

KitoueBsie cioBa: TypOyleHTHOCTh, BUXPh, CTPATH(PUKAIUS.

Keywords: turbulence, a whirlwind, stratification.

CBsi3b ¢ aBTOpOM: SWgeorgy@gmail.com

IloBbiIeHNe Poiu NPOPCOI030B KAK HHCTUTYTA IPAKIAHCKOr0 001eCTBA B CHCTEMe COLUATbHO:
TPYAOBbIX OTHOIIIEHUI

Crtp 62-64 Y]JIK 629.423.32

Cepreii FOpbeBuu UBanos, norear ®I'bOY BO "MIIT'Y"

Anapei Cepreesuu UBanos, riasusiii cnenpanuct OYII BO "ATuCO"

JlaHHas cTaThs HAaIlMCaHa MO pe3ysbTaTaM o0IIepOCCUiiCKOro onpoca, nposeaeHHoro B 2016 roxy LienTpom
coruoyiornueckux uccnegopanuit Mucruryra npodceoroznoro asmwxenuss OYII BO "ATuCO". B kauecTtse
YYaCTHUKOB PECHOHACHTOB pa0OTHUKU NPEANPHUATUN U OpraHU3alui pa3IMyHbIX BUJOB SKOHOMHUYECKON
nesitebHOCTH. Beero 6bu10 onpomeno 3150 pecrionaenTos. VccnenoBanue oxBaTsiBasio 65 cyobekToB PO,
2061 ropon 1 HaceleHHBIN MMyHKT Beex (penepanbHbIX okpyros Poccuiickoit @enepannu.

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.

KitoueBble cioBa: mpoQcoro3bl, KOJUIEKTUBHBIN IOTOBOP paOOTHUKOB, COLIMAIbHAS 3aIUTa, COIIMATIBHOE
MapTHEPCTBO.

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

Casi3b ¢ aBTOpoMm: dvigatell@yandex.ru
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OcHOBHbBIE HTOTY HAYYHO-TexHH4Yeckoi nesaTebHoOcTH IMAM B 2016 roay u 3anaum Ha 2017 roa

Crp8-9 V/IK 621.45.018.2

OI'YII "I'HI HUAM um. I1.1. bapanosa'':

Muxaua BanepbeBuu I'opaun, reHepaibHbIA JUPEKTOP,

Baagumup UBanoBu4 baOkuH, K.T.H.,lIEPBBII 3aMECTUTENb T€HEPATHLHOTO JUPEKTOPA,

Auekcanap Uropesuy JIaHmmMH, 1.T.H., HAy4YHbIA PYKOBOJIUTENb, 3AMECTUTEIb T€HEPATIBLHOTO AUPEKTOPA

AM

ABHAJIBUTaTENECTPOCHUE B BBICOKOPA3BUTHIX CTpaHAX OTHOCUTCS K OJJHOM U3 CTPATErMueCKU BaXKHBIX
oTpaciel NPOMBIIIICHHOCTH, 00eCTIEeUMBAIOIIECH BHICOKUN YPOBEHB TEXHOJIOIMYECKOTO Pa3BUTHUSA
rocyjapcTsa. ABUAILMOHHBIN JIBUTATENb co3AaeTcs B 1,5-2 pa3a gonblie aaHepa U ONnpeeseT ero JeTHO-
TEXHUYECKHUE XapaKTEPUCTUKU. 3aTpaThl HA CO3AAHNE ABUTATENSI IPUMEPHO PABHBI CTOUMOCTHU CO3AAHHUS
rutanepa. Jist HoBBIX JBUTaTENei TpeOyeTcs onepexaromas 0TpadoTKa HOBEHIINX KPUTHIECKUX
texHosioruil. Temarnueckue padotsl LIMAM opueHTHpOBaHBI Ha JOBEJEHHUE pabOT B 00JacTU pa3paboTKH
KOHKPETHBIX TEXHUYECKHUX PELICHUN U KPUTUUECKUX TEXHOJIIOTMH JUIsl BUTATENIEH 10 BBICOKOM CTENEHU
3pEIIOCTH.

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.

KittoueBsie cioBa: aBuagBuraTenecTpoeHue, (PuHaHCUPOBAaHNE, KPUTUYECKUE TEXHOJIOTHUHU, IPOTPaAMMBI.
Keywords: the Aeroengine industry, funding, critical technology, programs.
Css13b ¢ aBTopamu: lanshin@ciam.ru

HexoTopbie mpodeMbl pa3padoTKu MAJ0IMHCCHOHHBIX KAMepP CTOPAHUS M NMYTH CHUKEHHUSI IMUCCHU
OKCH/IOB a30Ta

Crp 10-13 YIK 621.45.018.2

Anexanap IOpseBnu Bacuasbes, k.1.H. OI'YII "T'HL UAM um. [1.1. bapanosa"

B paboTte packpbIBatOTCsi HEKOTOpPBIE MPOOIEMBI Pa3pabOTKH MalOdIMUCCHOHHBIX kamep cropanus (MKC)
AJI IEPCIICKTUBHBIX JIBHFaTCHeﬁ T‘pa)K}laHCKOfI aBUallun. Ha ocuose TCOPCTUYCCKUX BBIKJIAJIOK ONIPCACICHBI
MyTU CHUYKCHHSI SMUCCUU OKCHJIOB a30Ta. ClieaHbl MPeArnoIokKeH!s 00 0COOEHHOCTIX METOIa
MaJIOOMHUCCUOHHOTO CX)KUTAaHUA )XKUIKHUX TOIIJINB. Pa3pa60TaHa 1 UCIIbITaHA MOJCJIb SKCHepI/IMeHTaJIBHOfl
MKC. TTony4eHbl 3KCTIepUMEHTANbHBIE PE3YNIbTAThI, MOATBEPKAAIONINE BO3MOKHOCTh OpraHU3aIluU
MaJI03MHCCHOHHOTO TOPEHHUsI ¢ BBIOpocaMu okcH1oB a3ota - EINOx okomo 1 1/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 (EINOx)of about
1g/kg.

KiroueBble cnoBa: Mao>MHCCHOHHEIC KaM€phbI CropaHus, IEPCIICKTUBHBIC ABUT'aTCIINU Fan(HaHCKOﬁ
aByanuu, SMHUCCHUA OKCHUI0B a30Ta.

Keywords: low-emission combustion chambers, advanced engines of civil aircraft, nitric oxide emission.
CBs3b ¢ aBTOpOM: vasiliev@ciam.ru

TypﬁyJ’[t’,HTHOCTb. HosBasn HHTEPIIpETAlsd BTOPOro 3aKOHaA TCPMOAMHAMUKU U T€OPpEMa BEKTOPHOI'O
AHAJIU3a 0 COOTHOILICHUH [lBI/I)KeHI/Iﬁ

Crp 14-16 YIK 532.526

KOpuii Muxaisnosud Kouerkos, 1.7T.H.,

[[aHa HOBas MHTCPIIPCTAIMA BTOPOI'O 3aKOHA TCPMOAUMHAMUKHA U OIIPCACIICHBI ITPCACIIbHBIC 3HAYCHUA
SHTPOIINH, BEPOSATHOCTH COCTOSIHHUS TEPMOIMHAMHYECKON CHCTEMBI U oTeHInana [ ub0ca.

HOKEBaHa TCOPEMa BEKTOPHOI'O aHaJIn3a O COOTHOIICHUHU HBH)KCHHﬁ.

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.

KiroueBrle cioBa: Typ6yneHTHOCTI>, BTOpPOC Hauano TCPMOAUMHAMUKH, SHTPOIIHA, IIOTCHIUAII I'n66ca.

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

CBsi3b ¢ aBTOpOM: SWgeorgy@gmail.com

TypOyaentHocTs Panka-Xuima.ViHBepCHOHHBIN M IMCKPeTHBIN KJIyOKoBbI Buxpn Umaesa
Crp 20-23 Y]IK 316.776.22

Hrops Anexkcanapoud Hectepos, K.T.H., IOLIEHT,

Anapeii UBanoBuu Kacesiu, k.1.H., gotieHt , MOITY "Cuneprus'(2)

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

CoBpeMEeHHOT0 YeToBeKa HepeaKo OMpenesitoT Kak homo-mobilius, cuactiuBoro obmaaarens MOOHIBEHOTO
TenedoHa, HEPEIKO IJIAHIIETa WA IPYTUX CPEJCTB KOMMYHUKAIMU. becrione3no npoTUBUTHCS
yckopsitoieiics homo-mobilius'3aiuu - 5ToMy BESTHUIO BpEMEHH U ABUTATENIO Mporpecca. OaHaKko y
KaXKJI0TO 0J1ara, Kak BOJUTCS, UMEETCS U JIpyrasi CTOpoHa. B 4acTHOCTH, Cero/iHsI OTYETIIMBO HAOIIOACTCS
HEYKJIOHHBIN POCT YKCIa YIPO3, CBSI3aHHBIN ¢ BHEAPEHHNEM MOOMIBHBIX TEIEKOMMYHUKAIIMOHHBIX CPE/ICTB,
TOM e MOOUIILHOCTBIO U 00YCIIOBIIEHHBIX. KOHEUHO, MOYKHO KUTh, HE O0Opailiass BHUMaHUs Ha "BCEBUIAIIECE
oko bonbioro Opara", 3710BpeIHBIX BUPYCOB U "yepBeil" WM Ha MOCTOSTHHBIE MOMIBITKU BCSIKOTO PO
JKYJIMKOB 3aJ1€3Th B Balll 351eKTpOHHBIN, HO COBCEM HE BUPTYaJbHbIN, KapmaH. Ha n3Beunsiil Bonpoc "4ro
Jenath" Korjaa-HuOyIb MPUIETCS HCKaTh OTBET, TaK KaK MacIiTaObl O€/ICTBUS BO3PACTAIOT C KAXKIBIM JHEM.
Taxk, B poIyIoM roAy YMCIIO aTak Ha MOOMJIbHBIE YCTPOUCTBA BIIEPBBIC MPEBBICUIIO YHCIIO B3JIOMOB
KoMITbI0TepoB U POS-cucTeM B TOProBhIX IIEHTpaX. B CBSI3U ¢ 3TUM MHTEPECHO MOMBITATHCS pa3oOpaThes -
KTO, KOT/Ia ¥ C KaKOH IIEJIbI0 MOKET BOCIIOIb30BaThcs Bariei "MOOMIBHOCTBIO" B CBOMX 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 Your 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 Your "mobility" in their own
selfish interests.

KinroueBblie ciioBa: cpencTBa KOMMYHUKAIIMH, BUPYCHI, XaKEPCKUE aTaKW, MEKTYHAPOIHBII
UICHTH(UKAIMOHHBIN HOMEp, 0€30MMacCHOCTh

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

B pazBuTHe cratbu “3amMeTKH K BONPOCY O NMEePCNeKTUBHBIX ABMKUTEIAX” (“ABuraresan” Ned 2015)
Crp 30-31 YVJIK 621.45

JAvutpuii Asnexkcanaposu4 boes, nomoniauk resepansHoro qupekropa 'HL[ PO OI'VII "LHUAM um.
I1.1. bapanosa"

Anexcanap Biragumuposuy Edpumos, nayunsiii corpyanuk ['HL PO OI'VII "IIUAM um. I1.1.
bapanosa"

CoBpeMEHHOE aBHALIMOHHOE IBUTATEJIECTPOCHUE NIEPEKUBAET BPEMS COBEPIIEHCTBA CBOE OCHOBHOM TATH -
ra3oTypOuHHBIX aABurareneil. [lyte nunTeHcHpuKkanuu npoueccos B I T/l 1ocTur cBoero npakTH4ecKoro
NOTOJIKa. MOXKET ObITh M HET HEOOXOJUMOCTH CHOBA IIPEBPALLATh IEKTPUUECKYIO SHEPTHIO B
MEXaHUYECKYIO U CTOUT BCIIOMHUTB O CYLIECTBOBAHUH, HAIIPUMED, IIEKTPUUECKUX WIM HOHHBIX
IBUTaTEnEi?

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?

KiroueBrle ciioBa: ABUAIBUTATCICCTPOCHUC, PAKCTHBIC ABUT'ATCIINU, DJICKTPOABUTATCIIN, HOHHBIC IBUTATCIIN.
Keywords: aviation engines, rocket engines, electric engines, ion engines.
Cas3b ¢ aBTOpOoM: boeff@ciam.ru

TypOyJIeHTHOCTDH I'a30BbIX THTAHTOB

Crp 32-35 VJIK 532.2

IOpwuii Muxaiisiouy Kouerkos, 1.T.H.,

Auexcanap UBanosnu baxanos, wieH-kopp. PUA u MUA

Kocmoc siBrisieTcst yHMKalIbHOW ra30AMHAMUYECKO JabopaTopueii, B KOTOPOH, KaK HUT/IEe Ha 3emIle,
BOCIPOU3BOSATCS SKCTpEMaIbHbIE TAPAMETPHI U T'/1€ MOKHO HAOII0aTh BOOUHIO BEITUKOJIETIHbIE
TypOYJIEHTHBIE COCTOSTHUS aTMOC(ephI IJIaHET, UX TMHAMMKY M B3aMMOINpeBpalieHus. ['azoninHammuyeckue
kapTuHbl KocMoca ynuBisioT, 00ecKypaXUBaroT U Aaxke myratoT. [Ipoiiecchl B atMocdepax miaHeT u UxX
CIIyTHUKOB ITPEBBILIAIOT MBICIMMbIE M HEMBICIMMBIE ITApaMETPhl Fa30AMHAMUYECKUX MPOLIECCOB,



MPOUCXOAAIINX TOJBKO MOXKeT ObITh B Kamepax JKPJI, PATT wnmm AP/[. Ananu3 yHUKaIbHBIX SIBICHUI
MO3BOJIMII 000OIINTH HEKOTOPHIE (PYHAaMEHTAIbHBIE TEOPETHUECKUE TOHITHS.

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 conditions 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..

KitoueBble cioBa: TypOyJIe€HTHOCTb, BUXPb, TOPCHOHHBIHN JKI'YT.
Keywords: turbulence, a whirlwind, torsion harness.

CBs13b ¢ aBTOpOM: Swgeorgy@agmail.com

IBP/I - nonotHuTEIbHBIE MOTOPBI

Crtp 48-51 Y]JIK 629.7.02 (09)

JAvutpuii Asekceend Co0oJ1eB, Be1yllinii Hay4yHbl cOTPYIHUK VIHCTUTYTa UCTOPUM €CTECTBO3HAHUS U
texuuku um. C.M. BaBunosa PAH, xtH

PaccmoTpeHna uctopust nepBbIX B MUPE OIBITOB 110 IPUMEHEHHUIO MPSMOTOYHBIX BO3TYIIHO-PEAKTUBHBIX
JBUTATENEH IS yBETMYEHUSI CKOPOCTH MMOJIETa camonéroB-ucrpedureneir. Onu nposoammmcs B CCCP B
KoHIe 1930-X ro10B U Jajiu MOJOKUTEIbHBIE PE3YyJIbTaThI.

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 in the USSR in the late 1930 's and yielded positive results.
KittoueBbie cioBa: MpsSMOTOYHBIN BO3AYIIHO-PEAKTUBHBIN ABUTaTenb, U.A. MepkyIoB, ucTpeOuTes,
CKOpOCTb I10JIETA.

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

Cas3b ¢ aBTopoM: dasol152@mail.ru

JddexkTHBHOE OXTKICHNE JONATOK BhICOKOTeMNepaTypHbIX TBJ

Crp2-4 V]IK621.438 BBK 309

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

Auexkcanap Cepreesud HoBUKOB, 11.T.H., 3aMECTUTEIb T€HEPAIILHOTO TUPEKTOPA,
Cepreii BasenTunoBny XapbKOBCKHIi, K.T.H., HQUaJbHUK OT/IEJIa Ta30BBIX TypOUH,
AHaToumnii AjiekcaHaApoBu4 MyXuH, Hay4HbII COTPYAHHUK

B cratbe MMpEACTABJICH OIIBIT p33pa6OTKI/I B Poccum 1omatku ¢ HpOHI/IKaIOIJ_[eﬁ CHCTEMOM OXJTAXKIACHHA.
ITokazaHnl NpeuMynicCTBa HpOHI/IKaIOHIeI\/'I CHUCTCEMBI IIEPCI APYTUMU CUCTEMAMU OXJIAXKICHH.
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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.

KitoueBsie cioBa: Jlonarka, TypOuHa, OXJIaxaeHUe, TIPOHUKAIOIIAs, IBYXCTCHHASI.
Keywords: Blade, turbine, cooling, penetrating, dualcorps
Casi3b ¢ aBTopamu: depOl8@ciam.ru

CoBpemeHHasi METO0JIOTHS CO3JAHUS KOHKYPEHTOCIIOCOOHBIX aBHALIMOHHBIX BUraTeJIeil 1 MeCcTo
HAYKH B 3TOM IIpouecce

Crp 10-13 YK 621.45.018.2

OI'VII "I'HL HUAM um. I1.1. bapanosa"

Baagumup UBanoBu4 BaOkuH, K.T.H., IEPBbIH 3aMECTUTEND FEHEPATBHOIO JUPEKTOPA,

Bajgentun UBanoBu4 Co10HUH, K.T.H., COBETHUK F'€HEPAIIBHOIO JUPEKTOPA

B cratbe packpbIBaeTCsl METOJOIOTHSI U TIOCIEI0BATEILHOCTD TANIOB pa3padOTKU U MPOU3BOACTBA HOBBIX
aBHALlMOHHBIX JBHrareneil. [lokazaHo npuHATOE B MUpPE B3aUMOJCHCTBIE OpraHnu3alui, y9aCTBYIOLIUX B
3THX IIPOLECCaAX.

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.

FaSOTyp6HHHBIﬁ ABUT'ATCIIb, YPOBCHb TCXHUYCCKOI'O COBCPHICHCTBA, KOHIICTILIUA O6J'II/IKa, ITIOUCKOBBIC HI/IP,
OKCIICPUMCHTAJIbHBIC UCCJIICAOBAHUSA, TCXHOJIOTHU 0a30BOro JABUTATCIIA, CepTI/I(bI/IKaIII/IOHHBIG HCIIBITaHW .

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

Cas13b ¢ aBTOpamu: solonin@ciam.ru

TypOysaenTHocTs. HoBasi mHTEpnpeTanusi BTOPOro 3aKOHA TEPMOAUHAMHUKH U TeOpeMa BEKTOPHOI0
aHAJIN3a 0 COOTHOIIECHUH IBHKEHHI

Crp 14-16 YIK 532.526

KOpuii Muxaiinosnu Koverkos, 1.T.H.,

[Tony4yeHo ypaBHEHHE COCTOSIHUSA JUIsl pEaIbHBIX Fa30B, UCIIONIB3YIOLIEE HOBYIO MHTEPIPETALIMIO BTOPOTO
Ha4daJla TCpMOJAUHAMUKHU. HOJ’Iy‘IeHLI 1 OOBSACHEHEI C TepMOHHHaMquCKOfI TOYKHU 3PCHUS I'PAHUIIBL
HefITpaﬂbHBIX o0JracTell XUMUYECKH aKTUBHEIX I'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.

KiroueBsie ciioBa: TypOyJI€HTHOCTh, PEAJIbHBIN Ta3, TEPMOJUHAMUYECKOE COCTOSIHUE, XUMUYECKast
AKTUBHOCTb.

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

CBs13b ¢ aBTOpOM: Swgeorgy@gmail.com
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YJIbCUPYIOUNM IMOPINHEBOM JIBUTATEJIb BHYTPEHHEI'O CTOPAHUSA

Crp 14-16 YIK 532.526

Aaexcanap ®poumouy PaBuy, k.¢d.-m. H.,

BsiuecsaB HukonaeBuu Onpobimko, npodeccop, K.T.H., 1-p hunocodckux Hayk, DI'OY BITO
Caparosckuii ['oc. Arpapusbiii yausepcurer um. H.M.BaBunosa,

Cepreii Huxonaesnu boraanos, nmpodeccop, a.T.H., MockoBckuii ABTOMOOUIILHO - JlopoxHsrii [oc.
Texuuueckuit Yuusepcutetr (MAZN).

TepMoarHAMUYECKUN aHATIM3 TEOPETHUECKOTO IIUKJIA U OLIEHKA KOHKYPEHTOCIIOCOOHOCTH MOPITHEBOTO
JIBUTATEIsl BHYTPEHHETO CTOPaHKsI ¢ MMITYJIbCHO-aKKyMYJISITUBHBIM MPEIBAPUTEIbHBIM PACIIUPEHHEM
pabodero 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.

KunroueBblie cioBa: NOPIIHEBOM ABUTATEIb BHYTPEHHETO CrOPaHus, UMIYJIbCHBIN T€HEPATOP,
aKKYMYIIITUBHBIN Mpoliecc, TepPMOAUHAMUYECKUHN aHAIU3, OIIEHKa KOHKYPEHTOCIIOCOOHOCTH.

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

Cs13b ¢ aBTOpoMm: ravichaf@mail.ru

O Teopum ecrecrBeHHbIX Teyenuii (TET)
Crp 20-23 Y IK 532.526
Baagumup Anuapeesud Kusses, HannonaneHbIM ncciienoBaTenbckuii neHTp "KypuaToBCKMil MHCTUTYT"

[Tonyuena 3aMkHyTast GOpMyJIUPOBKA THPOMEXAHUKH 0€3 NCIOJIb30BaHUs THUIIOTE3bI ICEBI0OTBEPACHHUS
KHUJKOU TOUKH. BBOoOUTCS HOBas noJieBasi NEpeMEHHas & IMHAMUYEeCKUI TeH30p. Ero noTok Ha HEKOTOPYIO
3aMKHYTYIO IOBEPXHOCTb PABEH UMITYJIbCY TENa, OTPAHUYEHHOI0 3TOM MOBEPXHOCTHIO. [Toimydueno
YPaBHEHUE SHEPTUH BUKEHHSI OTHOCUTEIBHO LIEHTPA MacC "KUAKON" ToUuku. TeMIl n3MEeHEeHUs SDHEPTUH
OTHOCHUTEJILHOTO JIBU’KEHUSI HE MOXKET MPEBBIILIATh AUCCUTIAIUH, 0€3 HapyIIEHHsI BTOPOTI'O 3aKOHa
TEpPMOJMHAMUKH. TeopHs JaeT MeXaHU3M YIpPaBJIeHUs TOTOKOM JJIsl BBIOJIHEHHUS 3TOTr0 TpeOoBaHus &
ITOSIBJIEHUE JIOKAIBHBIX COCPEAOTOYEHHBIX KUHETUYECKUX MOMEHTOB U COOTBETCTBYIOIINX UM
HECUMMETPUYHBIX KOMIIOHEHT TEH30pa HAIIPSLHKEHUH. JTO HHTEPIPETUPYETCS KAK BOSHUKHOBEHHE

TAaHICHIHWAJIBHBIX PAa3pbIBOB CKOPOCTH THUIIA TOUCYHOI'O BUXPA U BI/IXpCBOI\/’I IICJICHBI.

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.



KiroueBbie cioBa: KOHTUHYYM, TEH30p, YJHEPTHUS, TEPMOJMHAMUKA, TYPOYIECHTHOCTh
keywords: continuum,tensor, energy, thermodynamics, turbulence

Css13b ¢ aBTopom: Vladimir.a.knyazev@yandex.ru

00 oco0eHHOCTAX pacuéTa yaapa TAKEI0ro TPAHCIOPTHOIO caMoJ1€éTa 0 HeaeopMHUpyeMyI0 Iperpaay
Ctp 24-26 Y]IK 624.04

Anexcanap Huxkonaesuu Measenb, K.T.H., C.H.C.,

Anjapeii UBanoBuu Kacbsin, K.T.H., go1eHt , MOITY "Cuneprus"

Hrops Anexkcanaposuyd HecrepoB, k.T.H., 10IEHT

[IpencraBien aHanu3 pe3yIbTaTOB CTOJIKHOBEHHUS CAMOJIETOB C 00bEKTaMHU aTOMHOM 3ekTpocTanuuu. Ha
OCHOBE CpPaBHEHHS UMITyJIbca caMmoJieTa ¢ rpadukamu, mpuBeaeHHbIME B padote A.H. bup6paepa u A.1O.
Ponenepa [5], nokazaHo, 4TO MaKCUMaJIbHOE 3HAUEHHE HArpy3Ku Ha 00bekThl ADC npu yaape TAKeJI0ro
camoJerta, paccuutanHoe o Mmeronauke [x. Puepsl, BeposiTHO, 3aHMKEHO MPUOIU3UTENBHO B MOJITOPA - BA
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.

KitoueBsie cioBa: ATOMHas 2J€KTPOCTaHIM, TIOCJIEICTBUS yapa caMoJIeTa, MAaKCUMAJIbHOE 3HAUE€HUE
Harpys3KHu.

Keywords: Nuclear power plant, the impact of a plane hit, the maximum load value.
Cs13b ¢ aBTOpoM: bearam07@ya.ru

TypOyJjieHTHOCTH BOJIM3U KOMET, aCTEePOH/I0B U METEOPUTOB
Crp 28-31 YJIK 532.526

KOpuii Muxaiinosnu Koverkos, 1.1.H.,

Aaexcanap UBanosuu baxanos, unen-xkopp. PUA u MUA

PaccMOTpeHBl HEKOTOPBIE PE3yabTaThl KOCMUYECKUX UCCIIEJOBAHUN IPUMEHUTEIBHO K U3YYEHUIO U CBOMCTB
KOMET, aCTEpPOUIOB U METEOPUTOB KaK 00BEKTOB YHUBEPCATIbHON KOCMUYECKON ra30AMHAMUYECKOM
nabopaTopuu. BeIH BBISBIEHBI 3aKOHOMEPHOCTH MIPOLIECCOB TYpOYIEHTHOCTH BOJIM3H UX MTOBEPXHOCTH.
ITokazano, uto B KocMoce, a KOHKpeTHEe, B HEOCPEICTBEHHOM OIM30CTH OT ATHUX Malopa3MEpHbIX
KOCMHUYECKHMX TEJ TPUMEHMMBI 3aKOHBI, OTKPBIThIE Ha 3emiie. [lonTBepkieHa afeKBaTHOCTh IPOLIECCOB HA
3emiie ¥ Bo Beenennoi. [1pu 3ToM HU TaM, HU TaM HE HallIEHO MPOTUBOPEYAINX MPEINTOCHUIOK, CIEICTBUN
1 3 PexToB.

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.

KroueBrle ciioBa: Typ6yHeHTHOCTL, KOMCTAa, aCTCpOoua, MECTCOPHUT.
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YYACTUE ITPODPCOKO3HBIX OPI’ AHI/I3ALII/II71 B 3AIIUTE TPYJJOBBIX ITPAB U 3AKOHHBIX
MHTEPECOB PABOTHUKOB B 3EPKAJIE COLIMOJIOT' N

Ctp 40-43 Y]IK 629.423.32

Cepreii lOpbeBuu UBanos, noueat ®I'bOY BO "MIIT'Y"

Jdapbs BauecaiaBona UBaHoBAa, 10LIEHT

Anjpeii Cepreesnu UBanos, rinaBubiii cieruaauct OYII BO "ATuCO"

B craTthe paccmaTpuBarOTCs BOIIPOCHI 3aIIUTHI TPYAOBBIX MPAB U 3aKOHHBIX HHTEPECOB paOOTHUKOB B
YCIOBHSX (PMHAHCOBO-3KOHOMUYECKOT0 KpHU3Hca. B 0OCHOBY cTaThy MOJIOKEHBI Pe3yJIbTaThl IPOBEJCHHOTO
10J1 PYKOBOJICTBOM U MPHU HEMOCPEJICTBEHHOM YYaCTUH aBTOPOB MEKPETHMOHAIBHOTO COLIMOJIOTMYECKOTO
HCCIJIEIOBaHMsI, TOCBALIEHHOIO aHAJIN3Y KOJJIEKTUBHOI'O I0rOBOPA B CUCTEME PETYIMPOBAHUS COLUAIBHO-
TPYIOBBIX OTHOLIEeHUI. Ocoboe 3HaUeHHEe MPHUIAETCs MEXaHU3MaM peallu3allii EPeroBOPHOro Mmpolecca u
MOBBIIIEHUS POJU MPO(CO030B KAK HHCTUTYTA TPAXKTAHCKOTO OOIIECTBA; TAIOTCS MPAKTHYECKUE
PEKOMEH/IalliU TI0 COBEPILICHCTBOBAHUIO MPOQCOI03HOM 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.

KitoueBsle ciioBa: mpodcoro3, IeperoBopsl, COIMaIbLHOE TAPTHEPCTBO, PHIHOK TPYAA, COLMANIbHAS 3aIUTa,
COLIMAJILHO-TPYAOBBIE OTHOIICHUS, KOJUIEKTUBHBIN JJOTOBOP, COIIMAILHO-TPYI0Bast cdepa.

Keywords: trade Union, bargaining, social partnership, labour market, social protection, labour relations,
collective agreement, social insurance.

Cas13b ¢ aBTOopom: enwalker@bk.ru

TYPBYJEHTHOCTD. 3AKOH IICH OT KCHA
Crp 12-15 VIK 532.526
KOpuii Muxaiinosnu Koverkos, 1.1.H.

BBenena ynuBepcanbHas (pyHKIHMS, ONHUCHIBAIONIAs IPOLIECCHl HACHIIIEHNUS HOpMasIbHas (PyHKIIHS
HACBIIIEHUS, KOTO Pas MOXKET OBITh MCIIOJIb30BaHA B PA3IMYHBIX 00JIACTSIX, B TOM YHCJIE JUIs OTHUCAHUS
HEPaBHOBECHBIX MPOLIECCOB B pakeTHBIX ABUrareisix. C moMomibio 3Tol pyHKIuu n1okazana H-teopema
BosbliMaHa 1 ornpeiesieHo MOHATHE SHTPOIMHU KaK JUcTepcud GYHKINUU pacipeieeH U .

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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Keywords: turbulence, saturation, Boltzmann constant, entropy.
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O Bompocax onTUMHU3ALMU OCHOBHBIX (poHI0B Masioro npeanpusitus no npuauuny JI.C. [lonTpsiruna
Ctp 28 YIIK 517.984.54

Yuusepcurer "Cuneprusa'':

Bopuc llarensipoBuy I'yausiH, K.T.H., JOLEHT, mpodeccop Kadeapsl BHICIICH MaTEMAaTHKU U
€CTECTBEHHOHAYYHBIX TUCIUILINH

PaBrar fIBnatoBuy Xamuay/auH, K.T.H., IOIICHT, 3aB. Kaeapoi BeICIIEH MATEMaTUKH U
€CTECTBEHHOHAYYHBIX TUCIUILINH

Uccnenyercst Bompoc onTUMHU3alMKA OCHOBHBIX (DOHIOB MaJIOro npeanpusaTus mo npunuumy JI.C.
[ToHTpsirMHa 3a CYET MHBECTUIIMM U COOCTBEHHBIX CPEJICTB C YUETOM U3MEHEHUI B HAJIOTOBOM KOJIEKCE OT
13.07.2015. PaccmatpuBaeTcsi 3KCIIOHEHIIMAIBHBIN 3aKOH pacnpeeneHus nupectuliuii. Haitneno
aHAJIMTUYECKOE pelIeHNe ONTUMU3ALMOHHON 3a]JauH, YTO MO3BOJISIET ONTUMHU3HPOBATH PACXO/bI MAJIOTr0
TPEIIPUSTHS.

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

KiroueBrle ciioBa: ONITUMH3alMA, MAJIOC MPECAIIPUATUE, OCHOBHBIC (1)0H)II)I, MHBECTHUIIUH, BKCHOHeHHI/IaﬂBHBIﬁ
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IIpenBapuresbHbIC HCCISNOBAHNS MPOLECCA YIbTPa3BYKOBOM Aera3aliii aBHAMOHHOI0 KEPOCHHA
JJIs1 IOBBILIIEHUS pecypca 000rpeBaeMbIX TOIIMBHBIX KAHAJIOB

Crp 12-15  V]JIK 665.73/75
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Baagumup Epumosny HIngkorun, HaYaIbHUK CEKTOPA

Baagumup Hukonaesuu I'opbaueB, Bexyiuii HHKEHED,

Ouabra Bukroposna Coko,10Ba, Be1ylIHil HHXXEHED,

IOpuii Mouceesnu llluxman, crapiinii Hay4Hbli COTPYJHUK,

Auexkcanap Cepreesnd bejibKOB, HaUaIbHUK CTEHIA

BBenena yHuBepcanbHas (QyHKIIMS, OTMCHIBAIOLIAs TPOLIECCH] HACBILICHUS pHOpMATIbHAS (PYHKIUSA
HACBILEHUS, KOTOpast MOXKET ObITh UCIOIb30BaHa B PA3JIMYHBIX 00JIACTAX, B TOM YHUCIIE AJI OMHCAHUS
HEPABHOBECHBIX MIPOLIECCOB B PAKETHBIX JABUTaTEAX.

C nomomsto 310 pyHKIMH noKa3aHa H-reopema BonbiiMaHa 1 oripeiesieHo MOHATHE SHTPOIHN KaK
aucriepcun GyHKLIUU pacrpeieeHus.

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.

KitoueBble ciioBa: TypOyJIeHTHOCTb, HAChILIIEHHE, KOHCTaHTa boibimana, SHTpomnus.
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I'maponmHaMuka NOAMMIHNKOB CKOJIbKEHUS] M KPUTHYECKHE YaCTOThI BpallleHUsi POTOPOB
Crp 16-18 YK 621.539.822

IOpuii bopucosnu Hazapenko, k.1.H., Beayuui kKoHCTpykTop OKbB nm. A. Jlroneku dpunmnan OAO
"YMIIO"

PaccmarpuBaeTcs )KUIKOCTHOE TPEHME B MOALIUIIHUKAX CKOJIBKEHUS Ha OCHOBE TUAPOANHAMUYECKOU
Teopuu cMa3ku. Ha ocHOBe onpeeneHns THAPOJMHAMUYECKUX CHII B KIIMHOBOM 3a30p€ MOJUIUITHUKA
CKOJIbJKCHUS YCTAHABIMBACTCS YCIOBUE BOBHUKHOBEHHUS PE30HAHCA B MACISIHOM IOTOKE U KPUTUYECKHUE
YacCTOThI BpalIEHUsI 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.

KiroueBrle cioBa: MNOAIIHUITHUK, THAPOANHAMUYCCKUEC CUJIDI, MAaCJISIHBIN KJIMH, KPUTUYICCKAA 4aCTOTa
BpallleHUs pOTOpA.
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MHoromepHbie BEKTOPHO-(pa30Bble ATTPAKTOPHI TOMEOCTA3a COCTOSTHUM YIIPYTUX CHCTEM

Crp 28-32 YK 621.01

AHaTouuii AstekceeBud CrniepaHckuid, BUlle-TIpe3uaeHT Poccuiickoil MHXXKEHEPHOU aKkaJIeMUu, JUPEKTOP
HNHcTuTyTa HAYKOEMKHUX MH)KEHEPHBIX TEXHOJIOTH, pyKOBOAUTENL pabouel rpymisl "TexHonornueckas
6e3onacHOCTh" DKcrepTHOTO coBeTa npeaceaarens koyuieruu BITK npu [Ipesunente PO, DExpert,
npodeccop, akagemux PUA,

pykoBoauTens HarmonanbHOM Hcciieq0BaTenbCKOM J1a0opaTOPUH PECypPCHBIX HCTIBITAHHH

Ha ocHoBe ¢pyHIaMeHTaIbHOTO HAYYHOTO 0a3uca MEXaHUKU YIIPYTUX CILIOLUIHBIX CPel MPEASIOKEeH HOBBIN
KpEaTUBHBIM HHCTPYMEHT HAOIOACHNUS, OLIEHKH U IIPOTHO3a HAIPSHKEHHO-1e()OPMUPOBAHHBIX COCTOSIHUI
00BEKTOB MEXaHUYECKHX 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.
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ba3uc-onpenensironiue TeH30pbl TEPMOra3oIuHAMUKH
Crp 38-39 VJIK 532.526
FOpuiit Muxainosud Koyerkos, 1.T.H.

B pabote BBeieHbI 1IeCTh Oa3UC-OMPENENSIOIINX TEH30POB TepMorazoaAuHaMuku. [loka3aHo, 4To KaxXaI0My
TEH30py COOTBETCTBYET (PU3NUECKasl XapaKTePUCTUKA TEPMOJIMHAMHKH, Ta30BOM JTUHAMUKU WU
TEPMOXUMUH.

Onpenensroniel XapakTepUCTUKON B ITPOLIECCaX, CBA3AHHBIX C MOJIEKYJIIPHBIM IIEPEHOCOM, SIBIISETCS
SHTPONUS U 3aBUCHIIAs OT HEE CBA3aHHAS SHEPTUs, BXOIIas B 0a3uc-onpeAesone TeH30phbl.



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 ciioBa: TypOyJIeHTHOCTb, TEPMOTa30JHHAMUKA, TEH30P.
Keywords: turbulence, thermogasdynamics, tensor.
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Texuuku uMm. C.W. BaBunoBa PAH, kTH

Muxaua SAAxosaesnuy CtpedkoB, HayuHblll coTpyaHUK L{enTpansHoro myses BBC

Acconuanys conecTBUs pa3BUTUIO HayyHO-TexHUUecKkux my3zeeB "AMHUT" BbimycTuna kHury-
CIpaBOYHMK "ABHanus B My3esx Poccun", B KOTOpoii copepkarcs CBEAEHUS O 35 My3€sX U ITOYTHU ThICIYN
XpaHALIMXCS B HUX JIETaTeJIbHBIX annapaTax U JABUraTessx. B crarbe, HOJArOTOBIEHHON Ha OCHOBE ATON
KHMIH, PACCKa3bIBAETCS O MY3€HHBIX IBUraTeIsAX, CO34aHHbIX B nepuon ¢ 1880-x rogos mo 1917 rox.

Association for the 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.

KimroueBrle cioBa: MOPIIHEBLIC ABUAIIMOHHBIC IBUTATCIIN, HAYAJIO0 pa3BUTUA aBUALIUH, aBUAMY3C€U Poccum.
Keywords: aviation piston engines, the beginning of aviation development, aviation museums of Russia.
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TpaHcnopTHO-/1€10KO0JIbLHOE CY/HO U JIeJI0KOJ HOBOTO THIIA
Crp 58-59 V]IK 629.123/127
Baagumup Hukonaesuu llepoakos, nouentr MOTH, k.1.H.

B pabote naercs kpaTtkoe omrcaHue HOBOTO CIIoco0a pa3pylIeHus JISJTHOTO TOKPOBa U HA €r0 OCHOBE
pa3pabOoTaHHBIX TPOEKTOB NOJIYHOTPYKHOTO JETOKOIBHOT0, TPAHCIIOPTHOTO CyIHA M JIEOKOJa, CIIOCOOHBIX
MIPEOI0IEBaTh CaMbI€ TsKEJIble APKTHUECKHE JIbAbI K 00€CTIeUnTh KPYIJIOTOANYHYIO HABUTALMIO 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 cioBa: JIed, pa3pyuicHue, HOHYHOFPY)KHOﬁ, TapaH, JICAOKOJIbHOC CYJHO, JICAOKOJIL.
Keywords: ice, destruction, semi-submersible, taran, icebreaker ship, icebreaker
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HepCHeKTI/leI pa3Bl/lTl/lﬂ n npnMeHeva cnocoﬁa ueHTpoﬁemﬂoro JIUThA B OﬁJIaCTl/I CO3JaHUSA HOBBIX
MaTepI/IaHOB HA OCHOBEC JICTKHUX CIIJIABOB
Crp 4-8  VJIK 621.74.042

MockoBckuit aBUaliMOHHbIN HHCTUTYT (HanmonansHBIN HcceI0BaTENbCKUN YHUBEPCUTET):
Amnarounii [1aBioBuy Ilerpos, mpodeccop, A.T.H.

Baagumup Bukroposuu EpemeeB, T01EHT, K.T.H.

Huxkonait Bragumuposuy EpemeesB, 101EHT, K.T.H.

HNBan OgeroBuy KpacHob6opoabko, aciupanT

HNBan MuxaiijioBu4 3/bIIHEB, aCIIUPAHT

PoccuiickuMu yueHbIMHU BBITTOJTHEHBI BECbMa 00CTOSITENIbHBIE TEOPETUUECKUE U TPAKTUYECKHE PA3pabOTKH U
000011eHNs B 001acTH LIEHTPOOEKHOTO JUThs. HaMeueHb! nepcrneKTUBHbIE HAPABICHUS U MTOIXO0/IbI B



pELICHUS 3a/1a4 CO3IaHuUs] HOBBIX MaTEpHAIOB U M3/ICITUI HA OCHOBE JIETKHX CIUIABOB C MCIOJIb30BaHHEM
CHI0CO0O0B IEHTPOOEIKHOTO JTUTHSI.

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.

KiroueBrle ciioBa: CIlJIaB, CTPYKTYpa, MHTCPMCTAJIIIU/, HGHTp06€)KHOC JIUTBHEC, U3JIOKHUIIA.
Keywords: alloy, structure, intermetallic compound, centrifugal casting, mold.
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Pa3pa0orka u Hcciieq0BaHHE HOBOT'O KAPONPOYHOI0 HUKEJIEBOI0 CIJIABA ISl JMCKOB ra30TypOMHHBIX
ABUTaTeJIeill 1 YCTAHOBOK
Crp 10-12 YIK 669.245

Adexcanap BsiuecsiaBoBuu JlorynoB, MoCKOBCKUI MOJIUTEXHUYECKHI YHUBEPCUTET, 1.T.H., Ipodeccop
IOpwuii Hukonaesuu IllImoTuH, renepansueiil koHcTpykTop AO "OJIK", A.T.H.

Jennc Buxkroposnu Jlanunnos, senymuii unxxenepStexnonor ITAO "OAKSCatypH", K.T.H.

lamuae Xam3zaesud Myxrapos, crapmmii Hayunsli cotpyaauk ®I'bYH UIICH PAH, x.t1.1.
Austekcanap Muxaitnosny Muxaiios, renepanbnblil tupektop OOO HTL "TCM", acniupant

C npuMeHeHrneM KOMITBIOTEPHOT0 METOa ONTUMHU3AIH xKaponpouyHbix criaBoB (KMO XKC) pazpabotan
HOBBIN CIUIAB JUISl TUCKOB Ia30TYpOMHHBIX JIBUraTesiel U YCTAaHOBOK, ITpeIHa3HAYEHHBIN JJ1s SKCIIITyaTalluu
npu teMieparypax 10 850 °C. CruiaB OTIIMUAETCS BBICOKUM CTPYKTYPHBIM COBEPLIEHCTBOM U
ctabmibHOCTHIO. [lo ypoBHIO )apornpounocTy npu 650 °C craB COOTBETCTBYET JYUITUM OT€UECTBEHHBIM



MarepuaiaMm 3TOro Kjiacca, Py 3TOM €ro MPOYHOCTHBIE XapakTepucTuku B ooiactu 20 °C 3HaUUTETHHO
MPCBLIIAOT pOCCHfICKPIC AHAJIOTHU U OTBCYAIOT COOTBCTCTBYIOIIUM IMOKA3ATCIIAM IICPCIICKTUBHBIX
3apyOexxHbIX cuiaBoB (6 B 20 > 1700 MIla).

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).

KiroueBbie ciioBa: AMCKOBBIH KapONpOYHbIi cruias, nedopmarus, qucku ['T/I, MeToa onTuMu3amnum.
Keywords: heat+resistant alloy for disks, deformation, gas+turbine engine disks, optimization method.
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Pe3yabTaThl IKCIIEPUMEHTATLHOI0 HCC/Ie10BAHUS BHICOKOTEMIIEPATYPHOI'0 Ira30reHepaTopa ¢ Heabio
CO31aHMs NMEPCNeKTHBHOrO BapuanTa asurarens ¢ T*r 1800 K

Ctp 14-18 Y JIK 665.73/75

OI'VIT «[UIUAM nwm. I1.U. bapanoBa»

Auekcanap Uropesuy JIaHmuMH, 1.T.H., HAy4YHBIA PYKOBOJIUTENb, 3AMECTUTEIb TEHEPATILHOTO AUPEKTOPA
Axakunii Apramesny Lleperenn, K.T.H., HAYaJIBHUK CEKTOpa

B pabote npuBosATCS pe3yabTaThl SKCIEPUMEHTAIBLHOTO UCCIIEI0BaHHUS BEICOKOTEMIIEPATYPHOT O
ra3oreHeparopa ¢ eiabl0 CO3/IaHusl IEPCIeKTUBHOTO BapuanTa Asuratens ¢ T*r >1800K u cuctemoii
KOH/IMITUOHUPOBAHMS OXJIaXKAA0IIero Bo3ayxa. CuctemMa oXiaxaeHusl TypOMHBI ra30reHepaTopa B
CTEHJIOBOM BapuaHTe Oblila CHaOKeHa TernI000MeHHUKaMu U TypOoarperatoM rnoaxkauku (TAIT),
o0ecTeYrBaOIIUM MOBBILIICHNE IaBJICHUS OXJIaX/IAIOIIEr0 BO3AyXa IPH 00IEM MMOBBIIICHUN YASTbHBIX
[apaMeTpoOB LMKJIA.
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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.

KimroueBrie cioBa: rasoreHeparop, Typ6oarperaT MoAKa4YKHU, KOHAUIMUOHHUPOBAHUC OXJIAXKAAOIICTO BO3JyXa
Keywords: gas generator, turbine unit swap, cooling air conditioning
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PeryiupoBaHue oceBbIX CHJI HA PAAHAJBbHO-YIIOPHBIX NOJAIIUITHUKAX H KPUTHYECKHX YaCTOT
BpallleHUs1 POTOPOB r'HIPOAUHAMUYECKUMHU CHIAMH

Crp 20-22 YIK 621.539.822

KOpwuii BopucoBuu Hazapenko, k.1.H., Beaymuid KoHCTpyKTOp OKB nMm. A. JIronbku - hunman [TAO
"OAK-YMIIO"

PaccmarpuBaeTcst peryiupoBaHue OCEBOM CHIIBI Ha paialibHO+YIOPHOM MOAIIUITHUKE Oyiaromapsi
IMJIPOAMHAMHYECKUM CHUJIaM ITOTOKA Macia, MPOXOIAIIEro Yepe3 Cy)KaoLUiics KOJIbLEBOH 3a30p B
panualbHOM HAIPaBICHUU MEXAY THAPOJUHAMUYECKUM DJIEMEHTOM U (pIIaHIEM, CBS3aHHBIM C BajioM. [Ipu
n3ru0e Bajla Ha KpUTUYECKUX YacTOTaX BPAILEHUs Ha IPOTUBOIIOJIOKHBIX CTOPOHAX KOJIbLIEBOM LIEH B
TUTOCKOCTH M3TH0a Bajia 3a30pbl M3MEHSIOT CBOIO NIMPUHY M CO3/Ia€TCsI M3TUOAIOIINI MOMEHT,
HPENATCTBYIOMIMN NIPpOrn6aM Bajia ¥ MOBBILIAIONUN KPUTHUECKYIO YaCTOTY BPALLEHUsI POTOPA.

Examines the regulation of the axial forces for angular 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.

KiroueBrle cioBa: pOTOp, BaJl, HIOAUIUIIHUK, THAAPOAUHAMHUYCCKUC CUJIbl, KPUTHYCCKAA YaCTOTA BpalllCHUA
poropa.
Keywords: rotor, bearing shaft, bearing, hydrodynamic forces, critical revolution frequency of the rotor.
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TypOyJjieHTHOCTh. DHTpONMIiHbIE NOTOKHM M KO3 PuuMeHTHI epeHoca
Crp 23-25 YIK 532.526
FOpuiit Muxainosud Kouerkos, 1.1.H., MAU

[TonydyeHo aHamUTHYECKOE BBIPAXKEHHE ISl SHTPOIIUHU Ta30BOT0 MOTOKA M METOIaMU MOJIEKYIISIPHO-
KMHETHYECKOW TEOpUHU TIOKa3aHa e€ mpsiMasi 3aBUCUMOCTh OT JUCTIEpCHU (DYHKIIUU pacipeaeIeHUs MOJIEKY
1o ckopoctsM. [1opoGHO paccMOTPEHbI BONIPOCHI SHTPONUUHBIX TOTOKOB U MPEAJIOKEHBI padboure
(bopMyIIBI ISl pacueTOB SHTPOIUIHBIX TOTOKOB U SHTPONHUMHBIX cKopocTeil. Clenanbl yTOUHEHHS B
(dbopMyInax 15l pacyeToOB EPEHOCHBIX CBOMCTB € yYETOM SHTPONUIHBIX 3(pPeKToB.
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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.

KiroueBrle cioBa: Typ6yneHTHOCTL, TEpMOrasoaMvHaMHuKa, TCH30p.
Keywords: turbulence, entropy, variance, distribution.
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ABHAJBUraTe U ABAANATHIX U TPUALATHIX ro0B XX Beka B my3esix Poccuu

Crp 40-43 Y]JIK 629.7.02 (09)

Amutpuii AnekceeBuu Co00J1eB, BeAYIINI HAYYHBIN COTPYIHUK MHCTUTYTa HICTOPUM €CTECTBO3HAHUS U
Texuuku uMm. C.1. BaBunosa PAH, k.T.H.

Muxana fAkoBiaesunuy CtpedkoB, HayuHblil coTpyHUK LlenTpanbHoro mysess BBC

Accouunanus COaeiuCcTBUs pa3BUTUIO HayYHO-TexHUYecKkux my3eeB "AMHUT" BeimycTuno kuury-
cnpaBo4yHMK "ABHanus B My3esix Poccun', B KoTopoii conepkarcs cBeAeHHs 0 35 My3esiX U OYTH ThICSUU
XpaHAIIMXCS B HUX JIETaTeIbHbIX allaparax U ABUrareisix. Bo BTopoii ctatbe, HOArOTOBIEHHONW HA OCHOBE
ATOW KHHUTH, PeYb MOMIET O JIBUTATENNX, cO3AaHHbIX B 1920-¢ — 1930-¢ ropLl.

Association for the 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.

KiroueBrle coBa: My3eI71, ABUTATCIIb BO3AYIIHOT'O OXJIAKACHUA, IBUTATCIIb BOAAHOT'O OXJIAKACHU .
Keywords: museum, air-cooled engines, liquid-cooled engines.
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O npodyeMaTKe HHTErpaluy NPO(PecCHOHATBLHBIX CTAHAAPTOB M CHCTEMbI BhICILIET0 00Pa30BaHUS
Crtp 56-57 YIK 378.126 + 37.072 (65.012.652), BBK 1

Muxauna Anexcanaposu4 lHlaponos, x.1.H., AHOO BO LIC P® "Poccuiickuii yHuBepcUuTeT Koonepanuu"
Ouabra Baagumuposna llaponosa, k..H., [BOY BO MO "Akanemus conpaabHOro ynpasieHus"

B cBsi3u ¢ yTBepkeHrneM HOBBIX DeniepaabHbIX TOCYIapCTBEHHBIX 00Pa30BaTEeIbHBIX CTAHAAPTOB BBICIIETO
oOpa3zoBanus 3++, pazpaboTkoil mpodeccruoHaNbHBIX CTAHAAPTOB U B CBSA3H C BCTYIUICHUEM B CHITY C |
ssaBapst 2017 roga B Poccuu 283-D3 "O He3aBUCUMOI OIICHKE KBaTU(pUKAIUA" B CTaThe MPEAPUHUMACTCS
MOTIBITKA OLICHUThH BCE CBS3AHHBIE C 3TUM BBI30BBI U aHAJIM3UPYETCS CUTYalUs, CB3aHHAS C pEeLICHHEM
BO3MOYKHBIX ITPOOJIEM IS BHICIINX y4eOHBIX 3aBEICHUI.

AHanuzupyercs HEOOXOAUMOCTb CO3/IaHUSI KOMMYHHUKATUBHOM TUIOIIAKU B BBICIIUX YU€OHBIX 3aBEICHUSIX
I KOOPAMHAIIMY ACHCTBUH B MOMCKAaX KOMIIPOMECCA MEXKAY MPEACTABUTENIMI 00pa30BaTeIbHOTO
coobiecTBa (wieHOB PeepalibHBIX YUeOHBIX METOANUYECKUX 00bEeIMHEHUH, YICHOB HKCIIEPTHHIX COBETOB
npu CoBeTax 1o npohecCHoHAIBHBIM KBaTU(HUKAIMAM) U MIPEICTABUTEISIMU pabOTOIATENCH, T.€.
coO0cTBeHHO WwieHOB CoBETOB 10 MpodeCCHOHATBHBIM KBaNU(UKALIUIM U TPOYUIBHBIX aCCOIUAINH, IPYTUX
3aMHTEPECOBAHHBIX YYACTHUKOB MpoIiecca.

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.

KiroueBble ciioBa: mpodeccuoHanbHbIE CTaHIAPTHI, COBETHI 10 MPOQEeCCHOHATBHBIM KBATA(DUKAIIUIM,
(benepanbHbIE TOCYIaPCTBEHHBIE 00pa30BaTeIbHbIE CTAHIAPTHI, PUMEPHAst OCHOBHAsI 00pa3oBaTeNbHAS
nporpamMma, OCHOBHasl mpodeccuoHagbHas 00pa3oBaTelibHas mporpaMma, geaepaibHoe yd4eOHO-
MeToIn4eckoe 00beMHEHNEe, HE3aBUCHMAsl OIICHKA KBaTH(PUKAIUH.

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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(benepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB MPO(ECCHOHATLHOTO 00pa30BaHus B
COOTBETCTBHH C MpodeccuoHaIbHBIME cTanaapTaMu ot 24 ¢despansa 2016 r. Meroa nocrtyma:
http://media.rspp.ru/document/1/6/4/643b7a4183422td80ec7c7c177614187.pdf . laTa noctyna Ha
14.03.2017.
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14.03.2017.
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http://mintrud.udmurt.ru/about2/kadry/qualifications/evaluation_and_certification/Prikaz_758.pdf/

Hata noctyna Ha 20.06.2017.

6. [Ipuka3z MunucrepcTBa Tpyaa u counanbHoi 3amuThl PO ot 12.04.2013 Ne 148 1 OO0 yTBepKIeHUH
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I'maponmHaMuka NOJIMITHAKOB CKOJIbKEHUS! ¢ CCTMEHTHBIMHU BKJIAAbIIIAMU M KPUTHYECKHUE
4acTOThI BPallleHUs1 POTOPOB
Crp2-4 V]JK621.539.822

OKbB um. A. JTronsku / punman [TAO "OAK/YMIIO"::
EBrenmnii lOBenanbeBu4 MapuykoB, 11.T.H., [ eHepalbHBIN KOHCTPYKTOP
IOpnuii bopucosnu Ha3zapenko, K.T.H., BEIylUi KOHCTPYKTOP

PaccmarpuBaeTcst )KUAKOCTHOE TPEHHE B TIOIIUITHIUKAX CKOJIBLKECHUS HA OCHOBE T'MJIPOAMHAMUYECKOM
TCOPHUH CMA3KH. OHpe)IeJ'IfI?I TUAPOAUHAMHUYCCKUC CUJIbI B KIIMHOBOM 3a30p€ MOJAMIUMITHUKA CKOJIBKCHU,
YCTaHABJIMBACTCS YCIIOBHE BOBHUKHOBEHUS PE30HAHCA B MACISTHOM IMOTOKE U KPUTHYECKHE YaCTOTHI
BpaIlCHHS 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

KiroueBble ciioBa: MOAMIMITHAK, THIPOAMHAMUYECKHE CHUITBI, MACIISTHBIN KITMH, KpUTHYECKast 4acTOTa
BpaIICHUs POTOpA.

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

1. Hazapenxko FO.b. I'mapoauHaMyka mOIIMITUITHUKOB CKOJTBYKEHUS
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1 KPUTUYECKHUE YACTOTHI BpaIleHUsI poTopoB // JIBuraresns, No3,
2017./C.16/18.

2. Mapuykog E.1O., Hazapenko 10.b. /lunamuka poropoB u rua/
pOIMHAMUKA MACIISTHOTO KIIMHA MOIIUITHUKOB Ka4YeHUS ra30TypOuH/
HBIX JBUTaTesei: MmoHorpadus/ Mocksa. 2016. /186c¢.

3. Hazapenxo 1O.b. 'mapoanHaMuka moAMIMITHUKOB Ta30TypOrH/
HBIX JBUTaTesei: moHorpadus/ Mocksa. 2017. /102c.
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YnpasiieHue TAJAHTAMHU B HAy4YHO-TIPOM3BOICTBEHHOM NpeANPUATHH
Crp 18-19 Y JIK 005.95/.96

Haranbsa AHaTosabeBHAa EropenkoBa, KaHja. 5KOH. HayK
Bausepuii AsienTuHoBuY CMeTaHMH, JI/p TICUXOJI. HAYK

B craTthe paccMoTpeHBI BOIPOCHI CIOCOOHOCTEH (TanaHTa) COTPYAHUKA B KOHTEKCTE MpodeccruoHalbHON
NEeSTEIbHOCTH, MPOTPAMMBI YIIPABIICHUS TaJaHTAMU U Pa3BUTHS KaJIpOBOTO PE3€pBa, UCIIOIH30BAHUS
MOJIeTI KOMIIETEHIIMI Ha MPOU3BOICTBEHHOM MPEATPUSTHH.

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

KiroueBrbie cioBa: yrpaBiieHHE TajlaHTaMu, CIOCOOHOCTH, UHIyCTpus 4.0., aJINTUBHBIC TEXHOJIOTHH,
MOJICJIb KOMIIETEHITUH, ITU(POBOE MPOU3BOICTBO.

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

1 Mepmun B.C. "Ouepk uHTETrpajibHOTO UCCIeN0BaHU HHANBHAyanbHOCTH". - M.:Ilenaroruka,(1986). -254
C.
2. Terno b.M. [Ipo6nembl HHIUBUAYABHBIX pa3ianyauii. - M.: Hayka. - 1961.
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MoTuBainuoHHbIii NTPoUJIbL COBpeMEeHHOI0 PA0OTHHKA B YCJIOBUSX M3MEHSIOLIUXCS
COLMAJILHO_TPYIOBBIX OTHOIIEHU I
Crp 20-23 YJIK 629.423.32

Cepreii FOpbeBuu UBanoB, 1. coil. H., mpodeccop ®PT'BOY BO "MIIT'Y"
Angpeii Cepreesnu UBanos, rnasueiii crienuanuct OYII BO "ATuCO"
Japbsi BaueciaBoBua UBanoBa, k. coil. H., norieHT ®I'BOY BO "MIIT'Y"

B craThe Ha OCHOBE pPe3yJIbTaTOB COIMOJIOTHYECKOTO OIPOCa pacCMaTpUBAIOTCS BOIIPOCKH! TPYOBOM
MOTHBAIIMH PAOOTHUKOB MPEANPUITUN PA3IUYHBIX BUIOB YKOHOMUYECKOU JesiTenbHOCTH. Ompenesnsiercs
MECTO TPYAOBOM MOTHBAIIMH B CUCTEME COIIMAIBHO-TPYOBBIX OTHOIIIEHU B COBPEMEHHBIX YCIOBHUSX.
[TonHrMaeMbie aBTOpaMu MPOOJIEMBI TPYIOBBIX OTHOIICHUN TIPEANONAraloT KOMIIEKCHOE U3YYCHHE
YCIIOBUH, BIUSIOMIKX HAa TPYAOBYIO YIOBIETBOPEHHOCTh, aHAJIU3 MTPOLIecca BOCIIPOU3BOICTBA paboyueil CHIIbI
U €ro COIMaIbHOE COAEPIKAHUE.

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 conditions that affect
labor satisfaction, analysis of the process of reproduction of labor power and its social content.

KittoueBbie coBa: MOTHBAIMS, pAOOTHUK, PA00OTOAATENh, COITUAIILHO TPYAOBBIC OTHOIIICHUS, TPYIOBas
MOTHBAIIHS, YIOBIETBOPEHHOCTH TPYAOM, MPOGCOIO3bI, TOCTONHBIN TPY/I.

Keywords: motivation, employee, employer, labour relations, work motivation, job satisfaction, trade
unions, decent work.
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AHajmmTHYeckoe pemieHne 1up¢epeHINATBHOI0 YPABHEHHS NIEPBOI0 3aKOHA TEPMOAUHAMUKH
Crp 20-23 Y IK 629.423.32

H.J. 3axapos, k.1.H., BHc HUL] IUAM um. I1.1. bapanosa, r. JIsiTkKapuHo

B cTarbe ¢ MOMOIIIBIO €AMHCTBEHHOTO JIOTIOTHUTEILHOTO MOHSATHS, CBS3aHHOTO C ONPECIICHHEM
BHYTpPEHHEH HEPTHH ra3a, PaCKPhIT (PU3MUSCKUN CMBICT SHTPOITUHU, YTO ITO3BOJIMIIO HAWTH O0IIee perieHre
ypaBHEHHS TIEPBOTO 3aKOHA TEPMOIMHAMUKN OTHOCUTEIILHO KOJIMYECTBA TEIlIa, TIOJJBOJJUMOTO K
TEPMOMEXaHMYECKOH CHCTEeMe JJIsl HarpeBa ra3a, COBEpPIIAIONICTO IPU 3TOM paboTy paciiupeHus (pu
p#const).

In the 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).

KiroueBsle ciioBa: BHyTpeHHss (TeruioBas) SHEPTUs rasa, TeIio, paboTa pacuIupeHusi, abCOIOTHAS
TETIOEMKOCTbD, SHTPOIIHS, SHTAJIBIINS, BCIOMOTaTelIbHAs TEMIIEPaTypa, PABHOBECHOE COCTOSIHUE, YPAaBHEHHUE
COCTOSIHMSI, OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU 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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TypOyjenTHocTh. PeHOBanys BTOPOro Ha4ajia M HOBbIH MIeaTbHbINH IUKJI
Crp 28-30 Y/IK 532.526

I0O.M. KoueTrkos, 1.17.H., MAU

[IpencraBnena HoBast popMynupoBka BToporo Hauana TepMoaAMHaAMUKH B BUI€ OOJIBIIONO HEPABEHCTBA
OCHOBHBIX TEIVIOXUMHUYECKUX CBOMCTB. [IpeaioskeH naeanbHblii TEpMOAMHAMUYECKUN LUK, YIUTHIBAIOLIUI
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B oTiimune OT 1ukia KapHo cBoiicTBa ra3oB. OnpeneneHbl rpaHUIlbl CYIIIECTBOBAHUS MOHATHS 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 (Ru and CV).

KittoueBsie cioBa: TypOyIeHTHOCTD, ITUKJ, KII]I.
Keywords: turbulence, cycle, efficiency.

1. FO.M. Kouetkos. TypOynentanocts. HoBast unTepnperanus Broporo Hauana TepMoHAMUKH U TeOpeMa
BEKTOPHOI'O aHAJIM3a O COOTHOIICHUH ABYXeHUH // JIBurarens Ne6, 2016.

2. F0.M. KouetkoB. TypOyneHTHOCTh. DHTPONHIHEIC TOTOKH U KO3 (HUIIMEHTHI TiepeHoca // J{urarens Ne4,
2017.

3. FO.M. Kouetkos. TypOynenTHocTh. basuc-onpenensromnme TeH30pbl TepMoauHamuku // JBurarens No3,
2017.

4. B.B. Cymxkos. Texuuueckas Tepmoauaamuka // M./J1. 'ocynapcTBeHHOE aHAIMTHYECKOE N3IaTEIBCTBO,
1953.
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TexHos0ruu TpexMepHO BU3yaIU3alMU B HHKEHEPHOM JeJIe
Crp2-6 VYK 778.534.1

Aunexcanap Auaexcanaposuy boromoJios, komnanus Nettle
Cepreii BukropoBuu KyBmmnos, x.1.H. aup. MUHOT PITY
Koncrantun Bukroposnu Xapun, nqup. LITTIIO MUHOT PITY

B pabote 06cyxaat0Tcst BOMPOCH BU3yalu3alMy pa3padbaThiBaeMbIX 00ObEKTOB C UCIIOIb30BAHUEM
texHosoruu MotionParallax3D. IlpakTrueckuii onbIT NPUMEHEHUS JaHHON TEXHOJIOTUU B 00pa30BaTEIbHBIX
nporieccax JOMOJHUTEIBHOI0 00pa30BaHMs MO3BOJISIET C/IENATh 3aKIOUYEHUE O TOM, YTO Y yJaluXxcs
JIOCTaTOYHO OBICTPO hopmupyeTcs "00BeMHOE" MBITIUICHHE, B PE3yJIbTaTe KOTOPOTO KOJUYE

CTBO KOHCTPYKTOPCKHUX OLIMOOK M HETOUHOCTEH PE3KO COKpAIIaeTCsl.

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.

KiroueBsie cioBa: 3D MonenupoBanHue, TpeXMepHas BU3yainu3anus, TexHosorus MotionParallax3D

Keywords: 3D_modeling, three_dimensionalvisualization, MotionParallax3D technology.
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Hcnoans3oBanue nporpammuaoro komiviekca RICARDO WAVE s cumyasinuyn padoTsl ABUTaTeIsl €
TYpOOKOMIIPECCOPOM FOHOYHOT0 601MAa Kiaacca ""DopmyJia cTyaeHt"
Crp 10-11 YVJIK 621.43.052

Mapxk I'eopruesnu TarTapos, actiupant @PI'bOY BIIO "MockoBckuil NOIUTEXHUYECKUI YHUBEPCUTET"

B craTthe paccMOTpeHBI pe3yabTaThl OTHOMEPHON CUMYIIAIIUA KOMITIOHEHTOB CHCTEMBI BITyCKa
MoTotukieTHoro asurarenss KTM 450 ¢ typ6okommnpeccopom Garrett GT1241 ¢ pectpukTopom mnepen
BXOJIOM B KoMIIpeccop. /[Burarens mpuMeHseTcs Ha TOHOUHBIX Oomuaax kiacca "®@opmyna CtyaeHt".

The article considers the intake system components 1D simulation results of turbocharged motorcycle engine
KTM 450 with the restrictor before compressor inlet.
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MoTuBaUMOHHBIA NPOPUIL COBPEMEHHOI0 PA0OTHUKA B YCJIOBUAX N3MEHSIIOIIAXCS
COIHAJIbHO_TPYAOBBIX OTHOIIEHH
Crp 12-14 Y JIK 532.526

KOpuii Muxainosud Kouerkos, 1.1.H., MAU

W3n0xeH0 HOBOE MIPE/ICTAaBICHHUE O Xa0Ce KaK YHHBEPCAILHON YIOPSI0YCHHOM CTPYKTYPE C HEM3MEHHBIMU
JIETePMUHUPOBAHHBIME CBOMCTBaMH. ONrcaHue Xaoca UACHTHPUITUPYETCS ¢ TOMOIIBI0 MATEMAaTUYECKOTO
00BEKTa - TEH30pa M C TIOMOIIBIO ONEpaTOpa JUBEPIEeHITUS IOKa3aHa ero YBOJIOIMS B TPOCTPAHCTBE.

Y CTaHOBIIEHO, YTO BPEMEHHAS 3aBUCMOCTh KOH(PUTYpPALIUU Xa0ca OMPeIesSeTCs] TPAHUYHBIMU U
HavyaJIbHBIMK YCIoBUAMHU. C HayYHOM TOYKHM 3peHUs 00bsicHeHa 'TeroBas »u3Hb BeeneHHoi '

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.

KiroueBrle cioBa: Xaoc, Typ6yHeHTHOCTL, TCH30P.
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BKJ’IaI[ HHXXCHCPA b.I. .HYLIKOFO B Pa3BUTUC MUPOBOT'O CaMOJICTOCTPOCHHA U aBMATMUOHHOI'O

MOTOPOCTPOCHHS
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Auekcanap Baagumuposuy ®@upcoB, 1okTopadt ['Y "MHCTUTYT HCCne10BaHU HAYYHO-TEXHUYECKOTO
NoTeHlMana u uctopuu Hayku umenu I'.M. Jlooposa HAH Vkpauns!", k.u.H.

N3noxeHo HOBOE MpeACTaBIEHUE O Xa0Ce KaK YHUBEPCAIbHON YIOPSIOYEHHON CTPYKTYpE C HEU3MEHHBIMU
JeTepPMUHUPOBAHHBIMU CcBOMcTBaMu. OnucaHue Xaoca UACHTUDHUIMPYETCS ¢ TOMOILBIO MaTEMAaTHUECKOTO
00BEKTa - TEH30pa U € IIOMOLIbIO OIEpaTOpa JUBEPreHIUs I0Ka3aHa €ro ABOJIOLMS B IPOCTPAHCTBE.

Y CTaHOBIIEHO, UTO BPEMEHHAs 3aBUCUMOCTb KOH(PUTypalMy Xaoca ONpeeNsieTcsl TPaHUYHbIMU U
HavyaJbHBIMU yclioBUsIMU. C HaydHOW TOUKM 3peHus o0bsicHeHa "TennoBas xu3Hb Beenennoit".

B craThe paccMoTpeHa J1eATeNbHOCTh BBIIAIOLIErocsl KOHCTpYKTOpa u n3odperarens b.I'. Jlyukoro B
00J1IaCTH caMOJIETOCTPOEHUS M aBUALIMIOHHOT'O MOTOPOCTPOEHHS.

The paper considers the activities of the outstanding designer and inventor Boris Loutzkoy in the field of
aircraft construction and aircraft engine-building.

KiroueBrwie cioBa: b.I'. JIymkoit, KoHCTpYKTOp, H300peTaTesb, CaMoJIETOCTPOSHHE, aBUAIIMOHHOE
MOTOPOCTPOEHHUE.

Key words: Boris Loutzkoy, constructor, inventor, aircraft construction, aircraft engine building.
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OKbB um. A. Jlroneku _ pumman I[TAO "OZAK YMITIO™":
EBrenmnii FOBenanbeBu4 Map4uykos, J1.T.H., [ eHepallbHbII KOHCTPYKTOP
KOpuii bopucosunu Hazapenko, K.T.H., BEyIIUI KOHCTPYKTOP

PaccmaTpuBaercs ®UAKOCTHOE TPEHUE B MEKPOTOPHBIX MOJIIMITHUKAX CKOJIbKEHUSI HA OCHOBE
TUIPOIMHAMUYECKON
TEOPUHU CMA3KH IPHU Pa3HbIX CXeMax MoJlayM Macia.

Considered liquid friction in inter-rotor sliding bearings on the basis of the hydrodynamic theory of
lubrication by different
supply schemes.

KiroueBrle ciioBa: MG)KpOTOpHI:IfI MOAIIHITHUK, THAPOAUHAMUYCCKHUE CUJIbI, MAaCJIISTHBIN KJIMH, CKOJIb?KCHHC.
Keywords: inter-rotor bearings, hydrodynamic forces, oil wedge, sliding.
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K 150-seturo onyoiuxoBanus Ilepuoanyeckoii Tadaunbl XxumMudecknx 3jieMeHToB JI.U. MenaesneeBa
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Edum MuxaitioBny MaJuTUKOB,
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cryneHnt MI'TY um. H.O. baymana, unen Coro3a Mosioasix uHxkeHepos Poccun

W3 MHOTOUMCIIEHHBIX 0€3yCHENIHbIX MOMBITOK YCOBEPIIEHCTBOBATH "lleproanueckyro TabauIly XMMHUYECKUX
aneMeHTOB" BbIatomierocs pycckoro yuenoro [[.M. MenzeneeBa cienyer e€ reHnaabHOCTh U Upe3BbIUaiHAs
CII0KHOCTH TocTaBieHHoN HoOenesckum Jlaypeatom no xumuu, [lpesunentom O6mectsa "3nanue" CCCP
akanemukoMm H.H. CemEHOBBIM 3a/1a41 MO YCTPAHEHHIO TISTH TJIABHBIX HEAOCTATKOB, IIOPOIUBIINX €&
HECUCTEMHOCTh M aCUMMETpUUHOCTh. [lepBoe 0000mEHHOE TpeicTaBienne aBTopamMmu OObeMHOMN
nepuoandeckoit Mmatpuilsl (OIIM) pu3nko-XxuMHUYECKUX 371€MEHTOB SBJISETCS IPEAMETOM 0CO00I BaXKHOCTH
Y HAyYHOU OTBETCTBEHHOCTH U B HEKOTOPOM CMBICIIE IPUOIIIKAET K PELICHUIO 3aaui HHGOPMAIMOHHON
MOJICPHM3AIIMH, aKTYaAIbHOCTh KOTOPOW HUKTO HE CTABUT IOJ] COMHEHHUE YK€ MOITOPa CTOJETHSI.

From numerous unsuccessful attempts to improve the "Periodic table of chemical elements” of the
outstanding Russian scientist D. . 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 for a century and a half.

KiroueBbie ciioBa: XUMUYECKUN I€MEHT; 00beMHAast MAaTPHUIIA; CUTHATBHBIM MEXaHU3M TIEPHOTUIHOCTH,
SHEProJAMHAMHUYECKUE MOJIEIN XUMUUECKUX COEIUHEHHIM.

Keywords: chemical element; volumetric matrix; periodicity signaling mechanism; energy dynamic models
of chemical compounds.
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Cepreii Baueciiaposu4 HoBuKOB, K.3.H., 3aMecTUTENb AUPEKTOpa THCTUTYTA HH)KEHEPHON S5KOHOMUKHU U
T'YMaHUTAPHBIX HAYK

PaccmarpuBaroTcst BO3SMOXKXHOCTH CO3/IaHUS MTACCAKUPCKUX CBEPX3BYKOBBIX CAMOJIETOB BTOPOTO ITOKOJICHHS.
[TpoBoaMTCS aHATIM3 POCCUICKUX M 3apYOEKHBIX HAYYHO-HUCCIIEIOBATEIILCKUX U TPOSKTHO-
KOHCTPYKTOPCKUX paboT Mo CBEpX3BYKOBOH TeMaTHke. PaccmarpuBaercst skoHOMUYecKast 3pPEKTUBHOCTD
IKCILUTyaTallMH CaMOJICTOB IPaXKJaHCKOTO Ha3HAYCHHUS C IEPCIIEKTUBOM TIOJIETa HA CBEPX3BYKOBOM CKOPOCTH.
[Ipenaraercst paccCMOTPETh BO3MOKHOCTh U3TOTOBJICHHS OT€YECTBEHHOTO OM3HEC-/KeTa ¢ caoHoM Ha 20
MacCaKUPOB, UCTIONB3YIOLIETO0 KOMOMHUPOBAHHYIO IBUTATEIILHYIO YCTAaHOBKY.

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.

KaroueBrle croBa: aBralysdg, aBUallMOHHBIC IICPCBO3KH, CBer3BYKOBOﬁ HaCCEDI(I/IpCKI/Iﬁ CaMOIJICT,
O6”I)€I[I/IH€HH35[ ABHACTPOUTCIIbHAA KOpIiopanus, KOHKypeHTOCHOCO6HOCTB, ABHAIIMOHHBIC IBUT'aTCIIN.

Keywords: aircraft, air transportation, supersonic passenger plane, United Aircraft Corporation,
competitiveness, aviation engines.
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Baagumup AnapeeBud 3pesioB, 1.T.H., ipodeccop Kadeapbl KOHCTPYKIUU U TPOSKTUPOBAHUS
JeTaTebHBIX armnaparoB CaMapcKoro rocy1apCTBEHHOTO a39POKOCMHUUECKOT0 YHUBEPCUTETa UMEHU
akagemuka C.I1.Koponésa

IIpu HEM3MEHHOMN TEXHOJIOTUU U IPUMEHSAEMBIX MaTepuaiax Kaxa0e yiaydlleHrue JJF000ro napaMerpa
nBuraress norpedyer Bce OOJIBIIMX 3aTpart, T.e. 3pdeKTUBHOCTH yinydiieHus napamerpos ['T/] nocrosiHHO
CHIDKaeTcs. BecbMa akTyanbHO IpUMEHEeHHEe 0a30BOr0 Tra30reHeparopa npu CO3JaHuu JIMHEHKH IBUTATEIICH.

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.

Kinrouessie cnosa: I'T/I, cemerictBo nBurarene, H./l. Ky3nenos, razoreneparop, napameTpsl.
Key words: GTE, the engine family, N.D. Kuznetsov, a gas generator, options.
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Typ6y.HCHTHOCTL. HepaBHOBeCHbIe MPUCTCHHLIC TCUCHUA B ABUTATCIIAX JICTATCIIbHBIX allllapaTOB.

Crp 32-14 Y JIK 532.526

KOpwuii Muxaiisiouu Kouerkos, 1.1.H.,, MAU

3anucano B quddepeHuanbHoi popMe HepaBHOBECHOE YPABHEHHE JIBIXKCHUS B TIpeielie, EPEexXo/IsIee B
YpaBHCHHC Haspe-CtoKkca. Z[J'IH HpHCTCHHOfI BSI3KOH 00JIaCTH 3aIIUCaHO YpaBHCHHUEC IBUKCHUS B
HepaBHOBGCHOI\/'I IMOCTAaHOBKEC, IMMO3BOJIAIOIICEC PCIIATh 3a1a4un TEIUI000MEHA U BA3KOTO TPCHUA HA
MOBEPXHOCTAX CTCHOK KaMCP U COIICI PAKCTHBIX )IBPIFaTeJ'IefI.

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.

KitoueBsie cioBa: TypOyJIe€HTHOCTh, HEPaBHOBECHOCTh, SHTPOIIHSL.

Keywords: turbulence, non-equilibrium, entropy.
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Peseilino-uMIyJIbCHASI CHCTEMA PeryJIMPOBAaHNUA YaCTOTHI BPaleHHs1 TYPOUHBI BCIOMOTaTeJILHOI
HepreTuyeckoil ycranoBku. K 30-jeTuio mosiéra opouraabnoro kopaduas "bypan"
Crp4-6 VYK 532.526.621.

Anarosmii UBanoBu4 I'ynuenko, k.1.H., OI'YII "LHUAM um. I1.1. bapanosa"

PaccmarpuBaeTcs JKUAKOCTHOE TPEHHE B MEKPOTOPHBIX MOIIIMITHUKAX CKOJIBKEHUSI HAa OCHOBE
THIIPOAMHAMHUYECKOW TEOPHH CMa3KH MPU Pa3HbIX CXeMax MoAadd Macia. M310KeHbl pe3ynbTaThl
UCCIIEIOBAaHMSI XapaKTEPUCTHK PeIeHHO-UMITYIbCHOM CUCTEMBI PETyIMpPOBaHMS YacTOThI BpAIllEHUsS
TypOMHBI BCIIOMOTaTeIbHOM dHEPreTHYeCKOl yCTaHOBKU opOuTanbHoro kopadins "bypan". Cucrema
JAHHOT'O TUIIA [T03BOJIAET YMEHBUINTh Maccy TOIUIMBA B Oake /175 QyHKIIMOHUPOBAHHSI 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.

KiroueBrle cioBa: BypaH, 9Hepr1/151, CUCTCMA aBTOMAaTUYCCKOT'O PETYJINPOBAaHNA,
Keywords: Buran, Energy, automatic control system
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KomneHncanuonHble 0aky 1J1s1 KOCMHYECKHX SAEPHBIX JHEPTrOYCTAHOBOK C KHUAKOMETAINYECKHMHU
TEIVIOHOCUTEJIIMH
Crp 08-09 VJIK 532.526

Anarosauii CeménoBu4 JlemuaoB, 1.7.H., mpodeccop kadeapbl KOHCTPYKIIUN U MPOSKTUPOBAHUS
nBurateneit, MoCKOBCKUI aBUAIMOHHBIA HHCTUTYT MAW (HallMOHaNbHBIN HCCIIeI0BATEIbCKUMA
YHUBEPCHUTET)

SInepHbIe SHEPreTUYECKUE YCTAHOBKHU, HCIIOJIb3YIOIINE JKUIKOMETALTHYECKUI TEIUIOHOCUTEIh, HEMPEMEHHO
JOJKHBI OBITH 000PYIOBaHBI yCTPOWCTBAMU, KOMIICHCHPYIOIIUMHU U3MEHEHHE 00BhEMA TETIIOHOCUTES TIPU
W3MEHEHHH €T0 TeMIepaTypbl. s 3HeproycTaHOBOK, TPUMEHSIEMBIX B KOCMHUYECKHX CHCTEMaX, KpOMe
TpeOOBaHUH K IKCIUTYaTAIlMOHHBIM Ka4eCcTBaM M 0€30MacHOCTH, JOOABIISIFOTCS TAKKe TPEOOBAHUS
MUHHMAaJIbHOTO BECa U 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.

KiroueBrle cioBa: ﬂ:‘)y, )KI/I,Z[KOMGT&JIJII/I‘ICCKI/II‘/‘I TCIINIOHOCUTCIIb, KOCMHUUYCCKUC allllapaThl.
Keywords: Nuclear power plant, liquid metal heat carrier, spacecraft.
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TypOyaenTHocTh. HepaBHOBeCHBIC NIPUCTEHHBbIE TEYEHHUS B IBUTATEJIAX JIETATEJIbHBIX allllapaToOB.
Crtp 10-13 YJIK 532.526.4
FOpuii Muxainosuu Kouerkos, 1.1.H., MAU

[Tonmy4yeHo riaBHOe ypaBHEHHE K01e0aTeabHOI0 3B€Ha, CIpaBeIIMBOE IS YCIOBUH 1000 KonebaTenbHON
CUCTEMBI, paboTaroIIeH Ha BA3KOM C:kuMaeMoM pabouem tene (kamepa JXKPJI, momoctu THA, TpyOs1 Panka-
Xwunma u ap.). [loaydeHbl KpuTepUH NOSBICHUS HEYCTOMYMBOCTH, C IOMOIIBIO KOTOPBIX MOKHO
IIPOrHO3UPOBATh €€ HACTYIUICHHE, U pa3padoTaHa METOAMKA IPOrHO3a HEYCTOMYMBOCTHU B TETJIOBBIX
TypOOMaIInHax.

Obtained a General equation for the vibrational level, is true for any 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.

KitoueBsie cioBa: TypOyIe€HTHOCTh, HEYCTOWYUBOCTb, TypOOMaIINHA.

Keywords: turbulence, instability, turbomachinery.



1. B.B. IIununenko, B.A. 3agonnes, M.C. Hatanson. KaBurannonHusle aBTOKOICOaHUS U TMHAMHUKA
ruapocucteM // M. MammHoctpoenue, 1977.

2. FO.M. KouetkoB. TypOyneHTHOCTh U aBTOKOJIeOaTenbHbIi mpotiecc B XKPJI // Isurarens Ne3, 2012,

3. JI. Kpokko u Y. Cunb-U. Teopust HEyCTONYMBOCTH TOPEHUS B KUIAKOCTHBIX PAKETHBIX ABUTATENSIX // M.
N3narenbcTBO HHOCTpaHHOM uTeparypsl, 1958.

4. B.B. Paymen6ax. Bubparmmonnoe ropenue // M. 'ocynapcTBeHHOE U31aTeNIbCTBO (DU3UKO-
MaTeMaTu4ecKou Jureparypsl, 1961.

5. B.H. I'mangpimeB. ABTokosaeOaHus Ipu TOPSHUH U TEPMOSICPHBIX B3auMoeicTBusXx // HoBocubupck
HUI[ OUI'TM CO PAH, 1999.

6. [1.T. Xappwe, ®.I". Pupaon u ap. Heycroituuocts ropenus B XKPJI // M. Mup, 1975.

7. KO.M. Kouetkos. TypOynentHocts. BozHukaoBenue HeycrouuBoctu B JXKPJI // JIBurarens No2, 2012.
8. A.T. ®ununmos. Muoroxukuii conuton // M. Hayka, 1986.

9. O.M. Kouetkos. TypOynentHocTb. Ter3opsl u xaoc // JIpuratens Ne6, 2017.

10. KO.M. KouetkoB. TypOynentHocts. Cuaxponusanus aptokosieoanuii B )KPJI // JIpurarens Ne6, 2012.
11. Bo Zhang, Xiangji Guo, Zhugiang Yang. Analisis on the fluid flow in vortex tube with vortex periodical
oscillation characteristics // International Journal of Heat and Mass Transfer 103(2016).

12. B.A. [IeBucunos, J[.A. XXuaxos, B.C. Cnupunonos, O.B. Kupukoa. Dkcrutyatanus perynpyeMbix
BUXPEBBIX TpyO Panka-Xwia B 9K0JOrHYeCKH 3HAUUMBbIX TPOMBIIIJICHHBIX YCTAHOBKAX OYMCTKHU T'a30B //
DKOJIOTHS ¥ POMBIILIeHHOCTh Poccuu 2013 T.

13. FO.M. Kouetkos, 1.H. bopoBuk, O.A. [TogsiMoBa u ap. Buxpessie 3¢ dekThl B BUXpeBbIX TpyOax Panka-
Xwunmra // BecTHUK MOCKOBCKOTO aBHAITMOHHOTO HHCTUTYTA Ned, ToMm 23, 2016.

Casi3b ¢ aBTOpPOM: SWgeorgy@gmail.com

HUctopus npurarenei tuna ST/, ['naBbl u3 kuuru“OcuoBHoii 6oeBoii Tank T-64. 50 jer BcTporo”
Crp 32-37 YIK 621.01

Anjapeii Anapeesuu TapaceHko, uccie1oBaTelb HCTOPHH TAHKOCTPOCHHMS, aBTOp btvt.narod.ru, r. Onmecca
Baagumup JleonnnoBu4y UepHblies, K.T.H., 101eHT kadeaps! "JleTanu MaliiH v NpUKIaHas MEXaHUKa"
HTVY "XIIN", r. XapbKoB

Bacuunii BanentunoBunu Yoourok, nmxenep3mexannk, Gaijin Entertainment, aBrop armor.kiev.ua, r.
Kues

Hacrosimas pabota npencrapiser coO0i MPUBEICHHBIE B COKpAIIEHUH Ti1aBbl u3 KHUTH "OCcHOBHOM TaHK T-
64. 50 net B ctporo / Hobutok B. B., Caenko M. B., Tapacenko A. A., Uepnsres B. JI. - M.: fly3a-katanor,
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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)”

KirroueBsle cnoBa: Tank T-64, TankoBbsle qu3enu, apurarenu cepuu ST/ u 6 T[], koncTpykTop Hapomckuid,
[T1AM, TaHKOBBI 3aBOJ UMEHH MaJbliieBa.
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plant named Malyshev
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HNmnopro3amemenue B Poccun, kak cucreMoo0pasyonuii GakTop pa3sBuTHS aBHALMOHHOM
NPOMBIILIEHHOCTH
Crp 6-8  VJIK 338.45.

MoOCKOBCKHI aBUAIIMOHHBINA UHCTUTYT (HAMOHAIBHBIN HCCIE0BATEILCKUNA YHUBEPCUTET), MOCKBa
Anexceil UBanoBu4 TUXOHOB, K.T.H., JOLIEHT, AUPEKTOP MHCTUTYTAa HH)KEHEPHON SKOHOMUKHU U
T'yMaHUTApHBIX HAYK,

Anapei Anexkcanapoud Ca3oHOB, K.3.H., JIOIEHT Kadeapbl "MeHeKMEHT U MapKETUHT
BBICOKOTEXHOJIOTUYHBIX OTpaciiel TPOMBIIIUIEHHOCTH"

Cepreii BayecaaBoBuu HoBUKOB, K.3.H., IOIEHT, 3aM. AUpeKTOpa NHCTUTYTa MHKEHEPHONH SKOHOMUKH U
TYMaHUTAPHBIX HAYK

CraTps nOCBsIlIEHa aHAJIM3Y MPOLIECCOB UMIIOPTO3aMEIIEHNS B aBUALIMOHHON IpOMBIIIEHHOCTH Poccuu.
Bbizienenbl OCHOBHBIE HAINIPABJIEHHS U MEXaHU3MbI TOJIEP’KKU aBUALIMOHHOM OTpaciii B OpraHu3anuu
MMIIOPTO3aMEIIEHHS ¢ YYETOM HCIIOIB30BaHUS MHOTOCTYIIEHUATOr0 (PMHAHCHpOBaHus. PaccMoTpeH oauH U3
OCHOBHBIX aCIEKTOB IPOrPaMMbl UMIIOPTO3aMEILEHHS, CBA3aHHBIN C CO3aHUEM JIM3UHIOBBIX KOMIAHUMN /IS
aKTUBHOM nponaxu naccaxupckoro camosiera SSJ-100. IIpoBeneH aHanu3 BO3MOKHOCTH BbIXOAA
OTEYECTBEHHBIX aBUAILIMOHHBIX NPEANPUATHIA HAa BHEIIHUN PHIHOK C LIE€JIbIO BBIBIECHUS UX MPSAMBIX
KOHKYpPEHTOB, Ha pumepe naccaxxupckoro camosnera SSJ-100. [Ipoananu3upoBaB rocy1apCTBEHHYIO
[IporpaMMy pa3BUTHS B 00JaCTH UMIIOPTO3aMELIEHUs, aBTOPHI CTaThbH ONPEIEIUIN OJHO U3 €€ KITFOUEBBIX
HAIpPaBJICHUH, COCTOSIINE B OPTaHU3ALNN CUCTEMBI JIN3UHTA U (POPMHUPOBAHUS OCTATOYHON CTOMMOCTH
camouieToB. OnpezeneHbl NepCeKTUBbI pa3BUTHSI aBUALIMOHHON MPOMBIIIIEHHOCTH Poccuy B COBpEMEHHBIX
YCIIOBUSIX C YUETOM MEp T'OCYJapCTBEHHON MOAEPKKH, peaIu3yeMble B KIIFOUEBBIX MTO3ULIUAX U 00JIaCTAX
umnopro3amereHus. OxapakTepru30BaHbl INIaBHbIE OJOKEHUS U MEPOTIPHUSTHS, HAlIpaBJIEHHbIE HA
pa3BUTHE KOMIUIEKCHBIX IIPOLIECCOB CYOCHIMPOBAHMS B paMKax pa3pad0TaHHON PaBUTEIbLCTBOM
Poccuiickoit @enepanyuu nporpammsl "Pa3zBuTie NpoMbIIUIEHHOCTH U TIOBBILICHHUE €€
KOHKypeHTocrocoOHocTH Ha nepuof 1o 2020 r.". Beinenens! HanpasneHus padotsl KPOT B pamkax
pean3anyy MporpaMMbl UMIIOPTO3aMELIEHM S, KACAIOINECs] aBUOHUKH IS TACCAKUPCKUX caMOJIeTOB 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.



KiroueBbie cioBa: UMITOPTO3aMENICHUE, KOMIUICKTYIOIINE, JTU3UHT, Taccaxupckuii camonet SSJ-100,
KOHKYPEHTOCTIOCOOHOCTH, aBUOHUKA

Keywords: import substitution, components, leasing, passenger aircraft SSJ-100, competitiveness, avionics
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MeTtoa ¢poToynpyrocTu u ero npumMeHeHue B jadoparopusax MAU
Crp 10-11 YJIK 532.526.4

Anarosauii CeménoBuy JlemuaoB, 1.7.H., mpodeccop kadeapbl KOHCTPYKITUN U IPOCSKTUPOBAHUS
nBurateneit, MocKOBCKUI aBUAIMOHHBIA HHCTUTYT MAW (HauMOHaNbHBIN HCCIIeI0BATEIbCKUMA
YHUBEPCHUTET)

MeTto noayyeHHs MIOCKUX KapTUH HAMPSHKEHUN BHYTPHU TEJN CI0XKHOU (GOPMBI - B TOM YHKCIIE, HA
HavyaJIbHBIX ATanax MPOeKTUPOBAHUS, JO U3TOTOBJICHHUS JIETANIM U3 METAJIJIA - YCIEITHO MPAKTUKYETCS IPU
MIPOCBEYMBAHUH Ha CIIEIUAIBHBIX YCTAHOBKAX MOJSPU30BAHHBIM CBETOM MOJIEJICH JleTalie, CIeTaHHbIX U3
ONTHUYECKHU MPO3PAYHBIX MATEPHAIIOB.

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.

KittoueBblie ciioBa: Harpy3KkH, HapsDKEHUS, MTOJSIPU30BAHHEIA CBET, (DOTOYIPYTOCTb.
Keywords: loads, strength, polarized light, photoelasticity.
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TypoyiaenTHOCTh. TypOy/1€eHTHOCTH H MaTeMaTHYeCKOE I0KA3ATEIbCTBO €€ HEBO3MOKHOCTH B
CBEPX3BYKOBOM MOTOKE.
Crp 12-15 YV]JIK 532.526.4

KOpwuii Muxaiisiouu Kouerkos, 1.1.H., MAU

[TosyueHbl HOBbIE YpaBHEHHUS sl ONUCAHUs TYpOYJIEHTHOTO MPoLiecca B IBUTaTENSIX JIETaTENbHbBIX
anmaparoB (OKPL, PATT u ap.). OTmMeueHs! 061acTy NOSIBICHHS TYpOYJIEHTHOCTH B JO3BYKOBOM U
CBEPX3BYKOBOM IIOTOKax. Jloka3aHa TeopeMa 0 HEBO3MOKHOCTH CYILIECTBOBAHUS TYpOYJIEHTHOCTH B
CBEpPX3BYKOBBIX IOTOKax. [IokazaHo, 4TO B CBEPX3BYKOBOM COILIE MOT'YT 00pa30BBIBATHCSI JO3BYKOBBIE
30HBI, I'7Ie TYpOYJIEHTHOCTh BO3MOKHA (MIPUCTEHOYHBIE OTPBIBHBIE TEUEHHU S, YAAPHBIE 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.).

KroueBrle ciioBa: Typ6yHeHTHOCTL, CBCPX3BYK, I'PaIUCHT, BUXPb.
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OcCco0eHHOCTH COBPEMEHHBIX KPbLIATBIX PAKET BO3YIIHOr0 02a3MpOBaHUs, Pa3padOTAHHBIX B
eBpOINeiiCKNX CTpaHax

Crp 22-24 VY]IK 623.463.5

Anjapeii UBanoBu4 Kacbsin, K.T.H., go1ieHT, M®OITY "Cuneprus"

Auexkcanap Hukonaesuu Measeasp, K.T.H., C.H.C., MockoBckuil yHusepcuter MB/]
Hrops Anexkcanaposuyd Hecrepos, k.T.H., 1otieHT, MOITY "Cuneprus"

[Ipeacrasnen ananu3 npouecca Co3JaHusl U MPUHATHUSL HA BOOPY>KEHHE COBPEMEHHBIX KPbUIATBIX PAKET
BO3JIYIITHOTO 0a3UPOBAHUS €BPOIEUCKON pa3padoTKu. PaccMOTpeHbI X OCHAIIIEHUE, AT OPUTMBI
(YHKIIMOHUPOBAHMUS U MIPOLIECC pa3paOOTKU MOJIETHBIX 3aJaHH.

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.

KroueBrle cioBa: KpbllIaTas pakeTa, OoeBas 4acCThb, IMOJICTHOC 3aaHUC.

Keywords: cruise missile, explosive charge, flight plane.
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BHenpeHue B IpOMBINLIEHHOCTH BHICOKOTEXHOJIOTHYHBIX H HAYKOEMKHX PAKETHBIX pa3padoTok

Crp8-11  V]JIK 338.45.

Banepuii Urnarbeuu I'ypos, 1.1.1., [HI[ PO ITUAM
KOpuii BacuabeBu4 lembsinenko, 1.17.H, AO KbXA

IOpuii UBanosnu Kananun, HI1O Duepromaiu

EBrenuii Hukosnaesuu Pomacenko, k.1.H. HIIO Dnepromain

IIpencraBnensl noctuxeHus Poccun B pa3paboTKe KIIFOUEBOT0 arperara MOIIHBIX JKUAKOCTHBIX PAKeTHBIX
naBurateneii: rypoonacocHoro arperara (THA). [Toka3zaHbl mepcrieKTUBEI

JanbpHeiero copepiieHcTBoBanus THA ¢ noBbllIeHHEM ero KOHBEPCHOHHBIX BO3MOXKHOCTEH, B YACTHOCTH,
110 ICPCKAUYKE PA3TIMYHBIX KPUOTCHHBIX )KI/IIIKOCTef/'I, BKJIIOYas CKMKEHHBIN

IPUPOJHBII ra3 ¥ BOAOPO.

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

KinroueBbie c1oBa: MOIHBIE )KUIKOCTHBIE pPaKeTHbIE NBUTaTeNH, JKP /[, BBICOKME TEXHOIOTMU, HAYKOEMKHE
TEXHOJIOTMH, IEPCIIEKTUBBI COBEPIICHCTBOBAHMS, KOHBEPCUOHHBIE BO3MOKHOCTH.

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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Anapeit UBanosuu Kacesn, x.17.H., MOIIY "Cuneprus"

PaCCManI/IBaI-OTCH CBOMCTBa IIPOCTBIX YUCCII, TCOPEMA EBKJ'II/IL[a.
Euclidean theorem and properties of prime numbers are considered.

Kunrouesslie ciioBa: npocteie yncia, reopema EBknuaa.
Keywords: prime numbers, Euclidean theorem.
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Baunsinne paguycoB cONpsizKeHHsl CTEHOK KOPO0O4aThIX KAHAJIOB I'MIIEP3BYKOBOI0 NPAMOTOYHOI0
BO3/1YLIHO-PEAKTHBHOIO ABUIaTe/Isl HA X HANPSKEHHOE COCTOSIHME
Crp 16-17 YJIK 621.452.225

SpocnaB HukosaeBnu XoMoBcKHIi, acnupaHT DesiepaibHOT0 rocy1apcTBEHHOT0 O0/IKETHOTO
00pa3oBaTeNbHOTO YUPEkKIACHUS BhICIIET0 0Opa3oBanus "MOCKOBCKU aBUAIIMOHHBIA UHCTUTYT
(Haunonanbuelit nccnenoBarenbckuit yausepcurer)" (MAN)

B npsMOTOYHBIX TMIIEP3BYKOBBIX BO3IYIIHO-PEAKTUBHBIX JBUTATEIAX MTONEPEYHOE CEUEHNE KaHAIa MOXKET
U3MEHSThCS OT KopoO4aToi GopMbl 10 HUINHAPHUYEcKOr. OlieHKa HanpsKEHHO-AePOPMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIUH ITPOBOIMIACK ABYMsI CITIOCOOAMU: € IOMOLIBbIO (GOPMYIT AJIst pacuéTa Hepa3pe3HbIX
IUTACTUH U METOJIOM KOHEYHBIX JIEMEHTOB. Bo BTOpoM citydae yuéT pauycoB CONMPSIKEHUS CTEHOK
IIO3BOJIMJI BBISIBUTH CYILIECTBEHHYIO MIOIPEUIHOCTD 10 CPAaBHEHUIO 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.

KiroueBrle cioBa: TPAKT KaHalla, paanyChbl COMPSKECHUA CTCHOK, HpHMOTO‘IHHﬁ JABUI'aTClIb, HaprI)KéHHOG
COCTOAHHC, MCTOA KOHCYHBIX 3JICMCHTOB.
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Arperatbl OYMCTKH KHIKOMETANIHYECKHX TeIJIOHOCHTE/ el KOCMUYEeCKHX SI/IEPHBIX
IHEProyCTAHOBOK
Crp 18-19 V]IK 532.526

Anatoumii CeménoBuy Jlemunos, 1.17.H., npodeccop kadenpsl KOHCTPYKLIUNA U TPOSKTUPOBAHUS
nBuraresneil, MOCKOBCKUI aBUAITMOHHBIN HHCTUTYT MAU (HalmoHaNbHBIN HCCIeI0BaTENbCKUI
YHUBEPCUTET)

PaccmaTprBaroTCsl KOHCTPYKTUBHBIE CXEMBI arperaToB, IPUMEHIEMBIX JUUIsl OYMCTKH OT MpUMecei
KHUJIKoMeTanyeckux tertonocuteneit OKMT) kocMuuecKux siiepHbIX SHEProycTaHOBOK (SIDY).
OTtmeuaeTcsi, UTO XOJIO/IHbIE JIOBYIIKH MPUMEHSIOTCS TOJIBKO B 36MHBIX YCIIOBUSIX, a TOPSYHE MOTYT OBITh
BKJIFOYEHBI B OOPTOBOM KOHTYp. [IpUBOSATCS MPUMEPBI CXEM U peabHbIX KOHCTPYKLIUH, CpaBHEHUE
XOJIOJTHBIX ¥ TOPSYMX JIOBYIIEK 1O TITyOMHE OYUCTKH, a TAK)Ke KOHIENTYaJIbHbIN MOAX0/ K IPUMEHEHHUIO
nocaenHux B 19V Gosnblioro pecypea (0T rojia 10 HECKOJIBKHX 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)

KiroueBrle ciioBa: AACPHBIC SHECPIrCTUUCCKUEC YCTAHOBKH, METaJNIMISCKHUI TCIIJIOHOCUTCIIb, I[I/I(by?;I/IOHHa}I
JIOBYIIIKA.

Keywords: nuclear power plants, metal coolant, diffusion trap.
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TypOyJjieHTHOCTH TeopeMa bepHy.iu 1715 peajbHbIX ra3oB
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IOpuii Muxaiinosnu Koverkos, 1.17.H., MockoBckuii aBualiuoHHbIN HHCTUTYT MAU (HaumoHabHbIM
HCCIIEI0BATEIbCKUI YHUBEPCHUTET)

Jlokaszana Teopema bepHysum s peanbHbIx ra3oB. [lokazaHa ee cripaBeUTMBOCTD BJIOJIb JIMHUI TOKA ISt
cirydasi BSI3KOT0, COKUMAaeMOro M HepaBHOBECHOTO Ta3za. Ha nmpuMepax nmokasaHa 1esiecoo0pa3HoCTb
MPUMEHEHHSI TON TEOPEMBI JIJIsl TPEOOPa30BaHMIA IPU JOKA3aTEIbCTBAX U OOBSICHECHHUSIX (PU3NUCCKUX
MPOIIECCOB.

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.

KiroueBsie cioBa: TypOyJIeHTHOCTh, TeopeMa bepHyiiu, peanbHbIe Ta3bl.
Keywords: turbulence, Bernoulli's theorem, real gases.
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Bausinne negopmManum CTeHKH KaHAJIAa KaMepbl CTOPAHUS HA CTPYKTYPY Te4eHHUsl OTOKAa
Crp 24-25 YJIK 621.452.225

Cepreii Uropesuu Kukre, acniupant kadeapsl 203, Poccus, Mocksa, denepanbHoe rocy1apcTBEHHOE
OroKeTHOE 00pa30BaTEIbHOE YUPEKACHHE BhICIIET0 00pa3oBaHus "MOCKOBCKUN aBUAIMOHHBIN HHCTUTYT
(HammmonaunpHbIN UccaenoBarenbckuii yausepeutet)" (MAN)

B pabore npencraBieHsl pe3yibTaThl IPOBEAEHHBIX SKCIEPUMEHTAIBHBIX UCCIEIOBAaHUN 110 U3YUCHHIO
BIMSIHUA Je(OPMUPOBAHHON TTOBEPXHOCTH KaHaja HA CTPYKTYPY T€UEHHUS BBICOKOCKOPOCTHOTO Ia30BOTO
1oTOKa npu ropeHuu. IIposenena Bepudukanys paHee BbIIOIHEHHBIX TEOPETUUECKUX UCCIIEI0BAaHUN 10
OLIEHKE BO3JICHCTBHS JeOpPMALIMU CTEHKU KaHAJIA Ha CTPYKTYPY TEUCHHUS.

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.

KunroueBbie cioBa: CBEpX3BYKOBOM MMOTOK, MOJIEJIbHAS KaMepa CrOpaHHus, pacipeieliCHUE JaBJICHUIM.

Key words: supersonic flow, model combustion chamber, pressure distribution, flow structure.
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OnNTMMMU3aLUA CUCTEMbI KOHBEKTUBHO-N/IEHOYHOIO OX/1aXAeHUA paboumx nonaTok Typ6uHbI BbICOKOro
AaB/IeHUA COBPEMEHHbIX U NnepcneKkTuBHbIX MMA,
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®enepalibHOE TOCYAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BHICIIET0 00pa30BaHUs
"MoCKOBCKUH aBHAITMOHHBIN HHCTUTYT (HannonanbHeIi neenenoBatenbekuii yausepcurer)" (MAI)

Jle Tuen 3b10oHT, actiupanT Kadenpsr 203,

Bauepuii I'puropsesuy Hecrepenko, K.T.H., JOLEHT

[IpencraBieHbl pe3yabTaThl PACYETHBIX UCCIEIOBAHUN PA3IMYHBIX KOHCTPYKTUBHBIX CXeM U KOH(UTYpaIHii
OXJIQXKTAeMbIX OAHTAKHBIX MMOJOK pa0OYHX JOMATOK TYpPOUHBI BEICOKOTO JIABJICHHS COBPEMEHHBIX U
MEPCIEKTUBHBIX aBUalMOHHBIX [T /1.



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.

KiroueBsle cnoBa: 6aHaaxkHas M0JIKa, TypOuHa, pabodas jonaTka, TeMIeparypa, HalpspKeHus,
3P HEKTUBHOCTh CUCTEMBI OXJIAKICHHUS.

Key words: shroud, turbine, turbine blade, temperature, stress, efficiency cooling system.
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O BO3MOKHOM IIYTH COBEPLIEHCTBOBAHUSA LIYMOIJIYIICHUS aBHALIMOHHBIX JIBUIaTe/ el
Crp 6-7 YK 629.7.017
Mapk EBrenbesny {uCKHH, K.T.H.

[IpoBeneH OLIEHOYHBIN aHAIN3 BIMSHUSA THAPABINYECKOTO CONPOTUBIICHUS BO3AYIIHbIX KaHaioB TP/I/L,
OCHALIEHHBIX 3BYKOIOIJIOMAIMMHU KOHCTpYyKIusamu, Ha KII/ neurarensd. [IpennoxkeHo ncnoanenue
IUIYLIUTEIS [IyMa JABUTaTells, T03BOJIAONIEE NCKIKYaTh TIYIIATENb U3 TPAKTA IBUTaTENs C
COOTBETCTBYIOIIUM YMEHBIIEHUEM TUPABINYECKOrO CONPOTUBIIEHU U cooTBeTCTBEHHO KII/I Ha pexxnmax
II0JIETa C HECHOPMHUPOBAHHBIM 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, soundlabsorbing structures, noise leveling, engine efficiency.

KittoueBbie ci0Ba: m1yM aBUallMOHHOTO JBUTATENs, MIYIIUTENb IIyMa, 3BYKOIOIJIOMAI0INE KOHCTPYKIIUH,
HOopMHpoBaHue ypoBHs myma, KIT/{ asuratens.
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YucaenHoe MOJACJIUPOBAHMEC TCUCHHUA I'a3a B I KEKTOPHOM yCTpOﬁCTBe IpHA IOMOIIu
ANSYS CFX

Crp 8-9 V]IK 532.526.4

MockoBckuit ABuannonnsiii Muctutyt (HamroHnanbHbIN Mccnea0BaTeIbCKUN YHUBEPCUTET)

Huxkoaaii Hukonaesuu KopoJieB, acniupant kadeapsr 207,

Baagumup Cepreesuu LlennunkoB, corpyaHuk kadeaps: 207,

Beponuka IlaBaoBHa MonaxoBa, 3aBenyromas kademnpoii 207

[TpuBeneHbI pe3yabTaThl YUCIECHHOTO MOACTUPOBAHHS 0HO(A3HOTO TEYCHUSI BO BHYTPEHHEM TPAKTE
CTpyiHO-abpa3uBHOTO ammnapara ¢ ucrosnb3zoBanruem Moayist CFX mporpamMmmHoro nakera Ansys.
MonenupoBaHue NPOBOIMIOCH AJIsi CEMH Pa3IUYHbIX KOMOMHALMM JUaMETPOB CMECUTEIBHOTO U AKTUBHOT'O
COIIET U YEThIPEeX PEKUMOB paboThl. OmpeieseHbl TapaMeTpbl IOTOKa Ha BBIXOJIE U3 YCTPOUCTBA,
MOCTPOEHBI TpaUKH 3aBUCUMOCTEH KOAPHUIIHEHTA IKEKITHH U K0I(D(DUIIMECHTA YBEITHYCHHUS UMITYJIbCA OT
COOTHOLIEHMS IUIOIAJEH aKTUBHOTO U CMECUTEIIBLHOTO COIEJI U TIOJHOTO JABJIEHUS HA BXOJE B YCTPOMCTBO.
[IpoBenen ananu3 Hanbosee ONTUMAIBHOTO COYETAHUSI TEOMETPUUECKHUX ITapaMeTpOB COTIET.

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 €10Ba: YUCIEHHOE MOJEIMPOBAHKUE, MATEMaTHYECKOE MOJIEIMPOBaHKE, CTPYIHHO 1 aOpa3uBHBII
anmapat, AnsysCFX, razoBblie 2:KEKTOpBI.

Keywords: numerical simulation, shot peening machine, Ansys CFX, gas ejectors.
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BO3IIyXO-B03IlyIIIHbIﬁ TEeNnJ1000MEeHHUK AJIA CUCTEMBI OXJIAKICHUSA TypﬁHH

ABYXKOHTYPHBIX BO31yIIHO-PEAKTUBHBIX IBUraTeJiei
Crp 10-12 VJIK [621.438.004.14:629.7] (075.8)

denepanibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUPEKIECHHE BHICIIETO 00pa30BaHus
"MockoBckuil aBualiMoHHbIM nHCTUTYT (HaunonanbHbli uccnenoBarenbckuil ynusepeurer)" (MAN)
PeBanT Peqiu A66aBapam, acnupanTt kadenpsr 203,

Banepmii I'puropreBuy HectepeHko, K.T.H., JOLIEHT

Hpe[[CTaBJIeHI)I p€3yJII)TaTI)I paCLIéTHI)IX I/ICCJ'IGI[OBaHI/If/'I, HOJIyLICHHI)IX C UCIIOJIB30BAaHUCM KOMIIJICKCA
ANSYS CFX, pa3nu4HbIX KOHCTPYKTUBHBIX CXeM U KOH(UTYpaluii TpyO4aThiX BO3yX0 1 BO3IYIITHBIX
TEIIOOOMEHHUKOB.

The results of design studies on various design schematics and configurations of cross1flow airltolair
tubular heat exchangers, carried out using ANSYS CFX are presented.

KitoueBble ciioBa: Bo3/1yX01BO3AYIIHBINA TEMI00OMEHHUK, KOG GUIMEHT Terionepeaadn, 3pPeKTHBHOCTb
CUCTEMBI BO3YIIHOTIO OXJIaKICHHUSI.

Key words: airltolair heat exchanger, heat transfer coefficient, air cooling system efficiency.
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TypOysiaeHTHOCTD. Teni0éMKOCTH M IHTPOIIMS
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FOpwuii MuxaiisioBuu Kouerkos, 1.1.H., MoCkOBCKHi1 aBUanimoHHbIH UHCTUTYT MAU (HarimoHallbHBIN
UCCIIeIOBATENbCKUN YHUBEPCUTET)

Hccnenorana npupoja MOHATHH TEIIOEMKOCTh U SHTPOITHS U TIOKa3aHO, YTO OHA OJIHA U Ta XKE U
00BACHSAETCS TOKAMH

TeIlia BHYTPU TEPMOIMHAMHYECKOM crucTeMbl. [1oka3aHo, 4TO SHTPOIUS ONPEIeIsSeT MOTEPSIHHYIO CUCTEMOM
SHEPIHUI0, a TEINIOEMKOCTh BOCCTaHOBIICHHYI0. OnpoBepruyta runore3a Kiaysuyca o TerioBoi cMepTH
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.

KiroueBrle cioBa: Typ6yneHTHOCTI>, TCIIJIIOCMKOCTDb, SHTPOIIUA.
Keywords: turbulence, heat capacity, entropy.
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Kak co3naBascs "Typooaér". Ctarbs nepsas.

Crp 24-27 YIK 627.7.018.77
Anjapeii AnaroabeBnd CUMOHOB, HAyYHBIN COTPYIHUK HCTUTYTA UCTOPUH €CTECTBO3HAHUS U TEXHUKHU
M. C.U. Basmiiosa PAH

B craTthe pacckazaHo o mpoBeeHUH B JIETHO-KCCIe10BaTeIbCKOM UHCTUTYTE B 1955-1956 ronax nepBbix B
CCCP uccnenoBaresbCKUx paboT, CBA3aHHBIX ¢ BOIPOCAMH CO3AaHUS BEPTUKAIBHO B3JIETAIOIINX
caMoJIETOB, a TakXkKe 0 pa3padoTke B 1956 roay criennaibHOTO JIETAIONIETO CTeH/ 1a, TPEIHA3HAYCHHOTO JIJIst
MCCIIEIOBaHM B MOJIETE BONIPOCOB YCTOMUMBOCTHU M YIPABISIEMOCTH, a TAKXKe JPYTUX BOMPOCOB, CBSI3aHHBIX
C pEKMMaMH1 BEPTUKAJIBHOT'O BSHéTa, IIOCaAKN U BUCCHUSI.

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.

Kitouessie cinoBa: TypOon€T, caMonér BepTUKAIBHOTO B3IETa U TTOcaIku, JIETHO-HCCIe10BaTeNbCKU
WHCTUTYT, UCTIBITAHUS aBUAJIBUTATEIICH.
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dopmanu3anus 3aBUCMMOCTH PA3HOTATOBOCTH TYPOOPEaKTHUBHBIX IBYXKOHTYPHBIX
ABUraTes e IBYXJIBUTaTEJIbHOT0 CAMOJIETA, BOSHUKAKOIIEH 0T Pa3HUIIbI YACTOT
BpallleHUsl UX POTOPOB
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®enepalibHOE rOCYAapCTBEHHOE OI0KETHOE 00PAa30BaTEIbHOE YUPEKIEHUE BBICUIETO 00pa30BaHUs
(®I'bOY BO) "MockoBCKHi

Asunannonssiii Uncturyt (Hanmonanenseiii ccnenoBarensckuii Y HuBepcurer)" (MAUN)

Anenus IOpreBHa BypoBa, couckartelns,

FOpmuii Muxaiisioud Koyerkos, 1.7T.H.

PaccmoTpeHnsl BONpOCHI, CBA3aHHBIE C MATEMAaTUYECKMM MOZEINPOBAHNEM 3aBUCUMOCTEN TATH
TypOOpPEaKTUBHBIX IBYXKOHTYPHBIX JIBHTATEJIeH OT YaCTOT BpalleHHUs UX poTopoB. [IpuBenensr popmyisl
3aBUCHUMOCTEH TATM TaKUX JBUTATENIEH OT ATUX YacTOT.

The problems associated with mathematical modeling of the thrust dependence of turbojet twolcircuit
engines on the rotational speed of their rotors are considered. The formulas of dependencies of the thrust of
these engines from these frequencies.

KroueBrle cioBa: Typ60peaKTI/IBHLII>’I ,[[BYXKOHTypHI:Jﬁ ABUTATCIIb, TATa, PA3HOTATOBOCTL, HaCTOTA
BpalICHusA pOTOpPa HU3KOI'0 JaBJICHUS, YaCTOTAa BpalllCHUS POTOPAa BEICOKOTI'O JJaBJICHH.

Keyword: turbojet engine, thrust, thrust asymmetry, low pressure rotor speed, high pressure rotor speed.
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Pa3zBuTHE COBETCKOI0 TAHKOBOIO ABUTraTesectpoeHus B 1930-e roanl
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Huxkura HukosiaeBu4 MeJbHUKOB, K.MCT.H., JOLEHT, CTapPIIXA HAYYHBIH COTPYAHUK MHCTUTYTA HCTOpUH
u apxeosioruu YpO PAH

Paboma evinonnena no Komnaexcuoii npoepamme ¥YpO PAH "Pazsumue 80eHHO-NPOMBIULEHHO20
Komniexca Ypana u e2o 6a306vix ompacieu 8 cogemckuil nepuod ucmopuu Poccuu” Ne 18-6-6-17.

B rozp! nepBhIX MATUIIETOK COBETCKAs BIACTh MHULIMUPOBAJIA OOJIBIIYIO TAHKOCTPOHUTEIBHYIO IIPOTPaMMy.
Ha BoopysxeHHe ObIIH MPUHATHI pa3InuHble MOJIENIN TaHKOB. OT MaJIbIX IUIABAOIIHNX 10 CBEpXTsKenbiX. Ho
CTELUAIBHOTO TAHKOBOTO IBUTATENsl CO3AaTh HE MOMYYHIIOCh. B cTaThe pacKphITHl OCHOBHBIE TPOOIEMBI
pa3BUTHS COBETCKOro TaHKocTpoeHus B 1930-¢e 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.

Kunrouessie cnoBa: J[Burarenp, TaHK, IPOMBILIIEHHOCTb, XaJIENCKUH, BOCHIIPOM.

Keyword: Engine, tank, industry, Chalupsky, voenprom.
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AHaJU3 pa3jnyHbIX (PaKTOPOB, BJAMSIONIUX HA JUIMHY NPodera npu B3Jjiere
CBEPX3BYKOBOI0 [1€JIOBOT0 CaMoJieTa
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"MockoBCKUi aBUalIMOHHBIN HHCTUTYT (HannoHnansHbIM HccnenoBaTenbckuii yausepeurer)" (MAI)
IIla MuHryH, acnupat kadeapsr 201

Auiekceil bopucoBny AryJbHUK, 3aBenytomuii kageapou 201, a1.1.H., C.H.C.

Auiekceii AnekcanapoBud SkosJieB, no1eHT kadeaps 201, K.T.H.

Maxkcum BukropoBuu llkypun, nmxenep HMO-101

VY BceX COBPEMEHHBIX CBEPX3BYKOBBIX MACCAKUPCKUX CAMOJIETOB JIBUTAaTeNb ¢ (POPCAKHON KaMepoii
cropanus paboTaeT Ha MaKCUMaJIbHOM pekuMe. B 1aHHOI cTaThe paccMaTpUBaIOTCs pa3inyHble GaKkTOpHI,
BIIMSIIOIIME HA JIIMHY Mpo0era Ha B3JIETHOM peXHMe JIJIsl CBEPX3BYKOBOTO JICJIOBOTO camouiera. Peus unet 06
SHEepreTHYecKoi Mmexanuzanuu. CyliecTBYIONINE TEXHUUYECKHUE PEIICHUSI MOKHO PACCMOTPETh C TOUKHU
3peHHs YMEHBIICHUs IymMa. PazpaboTan MeTo/1, KOTOPBI MO3BOJIAET HAUTH ONTHMAJIbHOE COUCTAHHE
MeX1y NOTPeOHO TATOM U )KeTaeMbIMU YPOBHEM IIIyMa U MOTPEOHON 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.

KiroueBrie cnoBa: mpepBaHHBIN B3IET, NPOAOIKEHHBIN B31eT, akyctuueckuid mym, CJIC,
OaJTaHCUPOBOYHBIN pacyeT, IBUraTeb 0e3 (hopcakHOW 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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KoHTpo/ib pa3HOTATroBOCTH TYPOOpPEaKTUBHBIX IBYXKOHTYPHBIX IBHraTeJiei
ABYX/IBUT'ATEJIHbHOI0 CAMOJIETA NPHU MOSABJIEHUU PA3HUIBI YACTOT BPAIleHUsI UX
POTOpOB
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denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHNE BBICIIETO 00pa30BaHMS
(®I'BOY BO) "Mockosckuit ABuanmonusiii Muctutyt (Hanumonansusiii MccnegoBaTenbekuid
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Apnenus IOpbeBHa BypoBa, crapiuiuii npenoaaBareib,

FOpmuii Muxaiisioud Koyerkos, 1.T.H.

PaccMmoTpeHnsb! BONIPOCH, CBSI3aHHBIE C KOHTPOJIEM Pa3HOTATOBOCTHU TypOOPEaKTUBHBIX JBYXKOHTYPHBIX
JBATATEJIEW CUJIOBOM YCTAHOBKH JBYXJBHUIaTEIbHOIO caMoJIETa. [IpuBeneHbI pe3ybTaThl KOHKPETU3aluu
MaTEMaTUYECKON MOJIENIH 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.

KiroueBrle cioBa: Typ60peaKTHBHLII>i ,Z[BYXKOHTypHLIﬁ ABUT'AaTClIb, TAT'A, Pa3HOTATOBOCTh, HaCTOTA
BpalICHUA pOTOpPAa HU3KOI'0 JaBJICHUS, 4aCTOTA BpalllCHUS POTOpPAa BBEICOKOI'O JaBJICHHA.

Keyword: turbojet engine, thrust, thrust asymmetry, low pressure rotor speed, high pressure rotor speed.
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TypOyaenTHocTh. KpuTHUeckue nmnapamMerpbl PO1eCCOB B IHEProABUIaTeIbHbIX
YCTAHOBKaxX

Crp 15-20 YJIK 532.526.4
FOpwuii MuxaiisioBuu KouerkoB, 1.1.H., MOCKOBCKHI aBHAITMOHHBIA HHCTUTYT MAU (HarimoHaIbHBIN
HCCIIEI0BATENbCKUNA YHUBEPCUTET)

Ha nmpaktuueckux npumMepax 1noka3aHo, 4To KPUTHUECKUE 3HAUYCHUS [TapaMETPOB UTPAIOT BAXKHYIO U
OTIPEEISIONIYIO POJIb IPHU UCCIIEI0BAHUU (PU3NYECKUX MTPOLIECCOB B PAKETHBIX ABUTaTessix. OHU pa3aensioT
00JIaCTH ¢ Ka4eCTBEHHO OTIIMYAIOIIUMHUCS mporeccamu. [lokazaHa HEBO3MOKHOCTh BOSHUKHOBEHHS 32
KPUTHKOI TypOyJIE€HTHBIX TE€UEHHUI, HEYCTOMYMBOCTHU U MOJIUAMCIEPCHOCTH. Pe3ynbTaThl aHamu3a TeUeHui u
IBOJIIOIMH YACTHUII B IBYX(DA3HBIX MOTOKAX 32 KPUTHUECKON 00JIACTHIO MO3BOJISIFOT CYIIIECTBEHHO YITPOCTUTH
MIPOTHO3HBIE PACYEThl BAXKHBIX T€PMO 1 Ta30JMHAMIUYECKHUX TapaMeTPOB.

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.

KiroueBsbie cioBa: TypOyJI€HTHOCTb, TEIUIOEMKOCTh, SHTPOTIIHS.
Keywords: tcritical parameters, nozzle, turbulence, instability, polydispersity.
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IIpocrblie ynciia
Crp 37 YK 511.17
Anapei UsanoBu4 Kacesn, k.7.H., MOITY "Cuneprusa"

PaccmarpuBaroTcst cBolicTBa MPOCTHIX YKCelN, TeopeMa EBknuaa.
Euclidean theorem and properties of prime numbers are considered.

KroueBrle ciioBa: MMpOCTBIC YHCJIa, TCOPpEMaA EBknuna.
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Co31aHue 1 cepuiiHOe MPOU3BOACTBO TAHKOBOIO ABUraTeisi B-2

Crp 42-45 YIK 94(470.5)"1927/1942"
Huxkura HukosiaeBuy MeJbHUKOB, K.MCT.H., JOLEHT, CTapPIIXA HAYYHBIH COTPYAHUK MHCTUTYTA HCTOpUH
u apxeosioruu YpO PAH

Cmamus noocomosnena 6 pamkax epanma PITH® Ne 16-01-00308 OI'H-A "Kamnanus no 6opvbe ¢
8peoUmenbCmeoM 8 60eHHOU NPOMbLULIeHHOCIU no 0okymenmam Apxusa [Ipezudenma Poccutickoti
Deodepayuu”

Cratbs PaCKpPbIBACT 0COOEHHOCTH CTAHOBJIEHHS COBETCKOT'O TAHKOBOI'O JAU3CIICCTPOCHUA. IToka3zana
HCOAHO3HAYHOCTh PCIICHHA O HAYAJIC MACCOBOI'0O BBIITYCKAa AU3CJIb-MOTOPOB B-2. HCHaCTCﬂ BbBIBOJ O
HEroToBHOCTH B-2 JIIA CepHﬁHOFO IIpOU3BOJACTBA.

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.

KiroueBsie cnoBa: B-2, TaHkoCTpOeHHE, TAHKOBBIN AU3€ib, 3KOHOMUKA, [laBnyHOBCKUiA, Yennan, YynaxuH.
Keywords: V-2, tank industry, diesel, Economics, Pawlunovsky, Chelpan, Chupahin.
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