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koHOoMMYecKas 3p(peKTUBHOCTb CUCTEMbI TEPMOpPEryMpoBaHus
rmgponpuBoAa TPAHCMNOPTHO-TEXHONMOMM4YeCKMX MaLluH

AHHOmMauyus. B cmamee npusodumcsi Memoduka ornpedernieHus 3ampam Ha u320mosrie-
HUe cucmeMbl peaynuposaHusi memnepamypb! paboyel xudkocmu audporpusoda mpaHc-
MMOPMHO-MEeXHO102UYEeCKUX MallUH opuauHaribHOU KOHCMPYKUUU C y4emoMm r10s1y4eHHbIX
pe3ynibmamos ee aKcriepuMeHmarbHbIX uccriefogaHul. A makxe paccmMampueaemcs 9Ko-
HoMu4ecKasi a¢hgheKmusHocmb rnposedeHHoU MoOepHu3ayuu audpornpusoda. Mcrosb3o-
8aHHasi MemoOuKa rnooxodum 07151 pacdema 3KOHOMUYECKUX rnapamempos u Opyaux cu-
cmem u azpezamos MauluH.

Knroyeenble croea: s3kKoHoOMuYecKasi 3¢hgheKmu8HOCMb, MpPaHCriopmMHO-mMexXHoI02u4ecKasl
MawuHa, 2udporpusod, 3ampambl, KOMIIEKCHasi 9KOHOMUS.

Pa3den: (04) akoHOMUKa.

Ha cerogHsWHWIA AeHb rmapoduLMpoBaHHbIE MaLUMHbBI 3KCMyaTUPYTCS B pasnind-
HbIX reorpaduyeckmnx WnpoTax ¢ BoNbLLMM gManasoHoOM TeMnepaTypbl OKpYyXarLero Bos-
ayxa. OnbIT 3KcnnyaTaumm MallnH NoKasbIBaeT, YTO UX HAAEXHOCTb CYLLLECTBEHHO 3aBUCUT
OT KnumaTa. JTO CTaHOBUTCA OCOBEHHO 3aMeTHbIM, ECN MaLUWHA B LIENTOM UNU OTAENbHbIE
ee 3aneMeHTbl paboTaloT B KNMmaTe, Ha KOTOPLIN OHWM HE pacCYMTaHbI.

WcecnegoBaHme HageXHOCTU rmapouumMpoBaHHbIX MalUWH PasfinyHOro HasHayveHus
nokasblBaeT, YTO Ha 3UMHWUIA Nepuog akcnnyaTtaumm npmxogmtca 70-90% Bcex OTKasoB U
HeucnpasHoCTen rmapoobopynosaHus [1].

OcHOBHbIM (haKTOPOM, OrpaHMYMBAIOLLMM OONTOBEYHOCTb MMOponpuBoaa, SBMSETCS U3-
HOC geTarnein. B ¢Ba3u ¢ aTum npuobpeTtaeT BakHOe 3Ha4YeHne NOUCK HOBbIX 3(P(PEKTUBHBIX MNy-
TeWn COXpaHEHUS NOTEHUMAnNbHbIX CBOMCTB KOHCTPYKLMK B SKCNyaTaUMOHHbIX YCIOBUSIX, FOE aK-
TyanbHbIM U 3dEeKTUBHBIM SBNsSeTCA obecneyveHne paumoHasnbHOro pexnmMa cMasbliBaHus No-
BEPXHOCTEN TpeHus aetanen. Mpu xapakTtepHbix Ans rmgponpueoga MOOUIbHBLIX MALUMH He-
YCTaHOBMBLLMXCS HArpy304HO-CKOPOCTHBIX M TEMMEpPaTYPHbIX pexmMax paboTbl BaXkKHbIM napa-
METPOM pPaLMOHarbHOro pexmnma cMa3sblBaHUSA ABISETCS CHDKEHNE CKOPOCTM OKUCIIEHMS Macna
N CKOPOCTM MOCTYNSIeHNs1 abpasnBHbIX NPUMECEN, HaKoMeHne KOTOpbIX CBSI3aHO C ra3oobme-
HOM MOJIOCTM MIMaponpmneBoaa, 00YCNOBMEHHLIM N3MEHEHNEM €r0 TEMMNEPATYPHOIO PEXMMA.

OgHMM M3 MeTo4oOB MOBbILEHUS M3HOCOCTOMKOCTU arperaTtoB rMaponpueoaa sIBMsi-
eTCs yNyylleHne pexmma nx cMmaskm nyTem npuMeEHeHust paLmoHarnbHbIX TeMnepartyp rma-
paBfiMYEeCKMX Macen B YCNOBUSAX JKCMyaTauumn. ATO CBA3AHO C TEM, YTO COBPEMEHHbIE
TPAHCMOPTHO-TEXHOMOMMYECKNE MaLUUHbl HE NMEKT 3PEEKTUBHBIX CPeaCcTB pasorpesa u
nogaepxaHus TemnepaTypbl rmgpaBnMyecKkoro Macra B paumoHanbHbIX npeaenax, YTo cka-
3blBaeTCA B LIeNoM Ha paboTocnocobHOCTM rmaponpmnBoaa, a M3BECTHbIE KOHCTPYKUNN CH-
CTEM TEPMOPEryNMpOBaHUsS B 3KCMNSlyaTauUOHHbLIX YCIIOBUSX HE MOSMTHOCTbK YYUTbIBAKOT
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0COBEHHOCTM NpOTEKaHNA Npolecca TennoobMeHa mexay paboyen KUOKOCTbIO C OKpYXa-
ouen cpenon. Benagy HegocTaTouHO M3YYEHHOro BIIVAHUA TemnepaTypbl Macna Ha npo-
Lecc nameHeHus pabotocnocobHOCTU rmgponpueoaa, BHeApEeHne MeToA0B TepMoperynu-
pOBaHUSA B pearibHble TEXHONOMMK U NPOLECCHl NpeacTaBnaeT 3Ha4YMTENbHbIN TeOpeTUYe-
CKM N NPaKTUYECKNN NHTEepecC.

Ha ocHOBaHUKM NpoBeAEHHbLIX UCCIe4OBaHUN YCTAHOBIIEHO, YTO 4151 NOBbIWEHNA pabo-
TOCNOCOBHOCTU MApPONPUBOL4A TPAHCMOPTHO-TEXHOOMMYECKMX MaLUMH TepMoperynnpoBa-
HWUEM B YCITOBUAX N3MEHSIIOLLIENCS TEMMNEPATYPbI OKPYXKatOLLEro BO3Ayxa MOXHO peEKOMEHA0-
BaTb MCMNOMb30BaHNE CUCTEMbI peryrnMpoBaHns Temnepatypbl paboyen xunakoctu [2].

[MpnmeHeHne NpeasioXXeHHON cMCTeMbl obecnevnBaeT yMeHbLLEHME M3HOCA Pecypco-
onpeaensarLwmnx conpsbkeHnn rugponpusoga B 1,47 pasa (Ha 47%) v cornacHo npoBeneH-
HOWN aHanNMTU4YECKON OLEHKE YacoBOW pacxod Tonnmea ansens cHnantcs Ha 2% [3].

PaspaboTtaHHass cuctema perynupoBaHusa TemnepaTypbl pekoMeHayeTcs And pas-
AernbHOo-arperaTHbIX rMAPOCUCTEM CENbCKOXO3ANCTBEHHbLIX, NMPOMBbILLSIEHHBIX TPAKTOPOB U
AOPOXHO-CTPOUTESTbHON TEXHWUKN, paboTarlolmx B YCNOBUAX U3MEHSIOLLMXCA TemnepaTyp
oKkpyxatowero Bosayxa. OHa npocTa B U3roToBNEHMM U 0BCyXMBaHMM, NpUcnocobneHa
Ans nepeobopynoBaHNsa MaLlnH (MOAEPHU3aLUMK), YKe HaXOadaLWNXCAa B aKcnnyaTaumm [4].

[nsa oueHKM 3KOHOMUYECKOW 3PMEKTUBHOCTN OT peanu3aunmn npakTUu4yeckux mMepo-
NPUATUI NO NOLAEPXKAHUIO PaLMOHANIbHONo TeMMnepaTypHOro pexunma paboden XUaKocTu
rmaponpuBoAa B YCNOBUAX IKCMNyaTaumMm TEXHUKM HUXKE NPUBELEH pacyeT OT MOBbILIEHUS
pecypca arperaToB rmgpornpueoga (Ha npumepe rmgpoHacoca), obecne4ymsaemoro 3a cyeT
TEKYyLLIEro COBEPLLEHCTBOBAHNSA (MOAEpHM3aLMN) rmaponpmeoda MaLlnH Npy aKcnnyaTaumm
[5, 6] nyTem pa3paboTkmn cucteMbl ee TepMmoperynmpoBaHust. TeXHUKO-3KOHOMUYECKNE Mo-
KaszaTenu BblYMCASNNCE NO 0OLenpuHATON meToaunke [7, 8].

[ononHutenbHble 3aTpaTbl HA MOAEPHU3aUMIO TMAPONPUBOLA OnpeaensatTcs no
dopmyrne:

AC=C,-C _+C, +C +H,, 1)

Monm
roe Cyo. — CTOMMOCTb 000opyaoBaHus, AONOSHUTENBHO YCTaHABNMBAEMOrO Ha MalUUVHY,
pyo; Cy.c. — CTOMMOCTb CHMMaEMbIX arperaToB, KOTOPbIE MOXXHO UCMOSb30BaTh HA 3an4acTu
unu npogatb, pyb6.; C
Hanapky obopynoBaHus, pyb.; H —— oblienponsBoacTBEHHbIE HaKNaaHble pacxopl, CBS-

3aHHble C MOAepHM3aumen rmgponpueoaa, pyo.
CtoumocTb ob6opyaoBaHus Cyd onpegenseTcs no opmyne:

C)’O = Cko + Co.z) + Cn.d + C + Ce.,w + Co.n 1 (2)

cb.x
rae C_, — CTOMMOCTb U3rOTOBIIEHWSI KOPMYCHBIX AeTanei, pam, kapkacos, py6.; C , — 3a-

— 3aTpaTbl Ha MOHTaxHble pabotbl, pyb.; C, ~— 3aTpaThbl Ha

MOHmM

TpaTbl Ha M3roTOBIEHNE OpuriHanbHbIX Aetanen, pyb.; C , — LeHa NoKynHbIX AeTane,
pyb.; C,  — nonHas sapaboTHas nnaTta C Ha4YNCNEHNSIMU Ha coLMaribHble HYXabl, NPOU3-
BOACTBEHHbIX pabounx 3aHATbIX Ha cOopke KOHCTpyKumuu, pyb.; C, ~— CTOMMOCTb BCMOMO-

ratenbHbix MaTtepuanoB (2—-4% OT OCHOBHbIX), py6.; C =~ — 06Lienpon3BoACTBEHHbIE

HaKnagHble pacxodbl HA N3rOTOBMNEHME KOHCTPYKLUN, pyo.

SanaTbl Ha U3roToBJ1IEHNE KOPMYCHbIX ,El,eTaJ'IeIZ:
CK.O = CM.K + 3n.1< ! (3)

rae C, — cToumocTb MaTepuana, pyb.; 3, — onnata TpyAa NpousBOACTBEHHbLIX pabounx ¢
OTUUCINEHMSIMU Ha coumarbHble HyXabl, py6.
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Cu.x. = U;m( : QK.() ] (4)
rae L], — ueHa opHoro kunorpaMma meTanna (rotoBbix getanei), py6.; Q , — macca 3a-

rOTOBKW, Kr.
OnnaTta Tpyda C OTYNCNEHMSIMM Ha coLmarnbHble HYXXAbl MPON3BOACTBEHHbLIX pabounx,
3aHSATbIX HA U3rOTOBINEHUN KOPMYCHbIX AeTanew:

3 K = 30.K + 3{).K + Ccou.x’ (5)

n

roe 3 — OCHOBHast onnarta TpyAa pabounx, 3aHATLIX Ha U3rOTOBMEHWN Kopnyca, py6.; 3, —
AOMOMHUTENbHasA onnata Tpyaa pabounx, 3aHATbIX Ha M3roToBreHun kopnyca, pyo.; C.~— —

coy.x
OTYMCIIEHUSI Ha couMarnbHble HyXabl, py6.
OcHoBHasi onnata Tpyaa paboumnx, 3aHsTbIX HA U3rOTOBINIEHUWN KOPMYCHbIX AeTane:

30.1( = Twz ) Cl{ ] (6)
rge Tuse — cpenHAA TPyoOEeMKOCTb U3roTOBJIEHUA, YeEr.-Y; Cy — vyacoBas TapVI(*)HaFI CTaBKa
paboyero, ncuncnsiemas rno cpeaHemMy paspaay, pyob.

[ononHutenbHasa onnaTa Tpyaa paboymnx:
30.K = (Kﬂ _1). 30.K (7)
roe Kg. — KoahduumeHT, yuntbiBaroLwmin Jonnatel K OCHOBHOW onnaTte Tpyaa, Kg=1,125.
OT1umcneHmns Ha coumanbHble HYXAObl:

C _ Rcou. '(30.1<. + 3):[.1<.) (8)
COLLK. — 100 )
roe Rcou — NpOLEHT OTYMCIIEHMI Ha coumarnbHble HYXabl, %. BkroyaeT eguHbIn couynans-
HbI Hanor 1 obsa3aTenbHOE CTpaxoBaHNE OT HECYACTHbIX CIy4Yaes.

SanaTbl Ha N3rotosJsieHne OpuUrnMHaribHbIX ,D,eTane|7| onpegenarTcAa no cbopmyne:
C 0. = Cw.o + 3n.0’ (9)

0.

rae C, — CTOMMOCTb MaTepuana 3aroToBOK AJIS M3rOTOBMEHWNSA OpUrMHarbHbIX AeTanen,

pyb.; 3, — 3apaboTHas nnata (C Ha4YMCNEeHUAMM) NPOM3BOACTBEHHLIX PaboUMX, 3aHATbIX
Ha N3roTOBIEHUM OPUTMHAnNbHbIX AeTaneun, py6b.

CM.O = lls.o : Qo.d’ (10)
rae Q , —mMacca 3aroToBKM OpUrMHanNbLHOM AeTanu, kr; L] — ueHa kunorpamma 3aroToBKu

ANSi U3roTOBIEHUS OpUrMHanbHbIX AeTanen, pyo./kr.
Onnata Tpyaa C OTYMCNEHMSIMIN HA coLMarnbHble HYXKObl MPON3BOACTBEHHbLIX paboumx,

3aHATLIX Ha U3rOTOBMNEHNM OpUrMHanbHbIX getanen 3, n cbopke koHcTpykuum C . onpe-
AenseTcsi aHanorM4Ho onnare Tpyaa, pabounx 3aHATbIX HA M3rOTOBMEHUN KOPMYCHbIX Ae-
Taneun (dpopmynbl 5-8).

CtommocTb BCnomoraTtenbHbix matepuanos C

. _plc.+C.vC)

o 100

rae p — NPoUEHT BCNoMOoraTesibHbIX MaTepPUanoB OT CTOMMOCTM OCHOBHbIX (KOPMYCHbIX, OpU-
rMHanbHbIX U MOKYMHbIX AeTanen), p=2 %.

, (10)

O6LIJ,e|'|pOI/I3BOL|,CTBeHHble HaKnagHble pacxodbl HAa N3roToBieHNE KOHCTPYKUUN C(mi

Con = 3(””( . ROH ' (11)
100
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roe 3 — OCHOBHas onnarta Tpyda NpoM3BOACTBEHHbIX pabounx, y4acTBYIOLLMX B U3rOTOBIIE-
HUN KOHCTPYKLUMK (BKItoYas cOopky), pyb.; Ron. — NPOLIEHT 06LLENPOM3BOACTBEHHBIX PACX0A0B.
3aTpatbl Ha MOHTaxHble pabotbl C  onpegenstoTcsa no dopmyne:

Cwonm = 0715 ) Cy.d ! (12)
3aTpaTbl Ha Hanaaky obopynosanusa C :
CHafl = 0’1. Cy.o ! (13)

O6LLEeNPOM3BOACTBEHHbIE HaKNadHble pacxoabl, CBA3aHHbIE C MOAEepPHM3aLMEN
rmgpocuctembl H =~ onpepenstotcs no dpopmyne:

Hon :O>Ol3n 'Ron (14)

rae 3, — ocHoBHas 3apaboTHas nnarta NPOU3BOACTBEHHbIX paboumnx, yHacTByOLLMX B MO-
AEePHU3aLUN KOHCTPYKLUMK, pyb.

3,=t,-C,-K,

(15)

¥ —yacoBas TapudHas cTaBka, pyo;

C

rae t, — TpyAOEMKOCTb MOAEPHM3ALIMMN KOHCTPYKLMY;

Kt— K0a(hhmumneHT, yunThbiBaoWmM gonnaTy 3a CBEpPXypoUHble 1 apyrme pabotsl, Ki=1,1.

MoaepHusaums ruaponpmeBoga TPaHCMNOPTHO-TEXHOMOMMYECKON MalluHbl Ha 6ase
TpakTtopa T-150K nyTem yCTaHOBKM B HEE CUCTEMbI TEPMOpPErynnMpoBaHusa padoyen Xnako-
CTM NO3BONUT B YCIOBUAX IKCMnyaTaunm CHU3UTb U3HOC MOBEPXHOCTEN TPEHUSA pecypco-
onpeaensrwmx conpsikeHnn B 1,47 pasa, YTO NO3BOSIUT yBENUYUTL €e pecypc Ha 47 % u
MOBbLICUTb TOMSIMBHYIO 3KOHOMUYHOCTb An3ens Ha 2 %.

KomMmnnekcHas roqosasi 3kKoHOMUSA OT MOAepHM3aUmn rmaponpueoga onpeaensercs no
dopmyrne:

3, =0,+9,, (16)

rae O, — 3KOHOMUS OT YBENMYEHUS pecypca ruaponpueoga, pyb.; D, — S3KOHOMUS OT CHUXKe-

HWSi YacOBOroO pacxoaa Tonnuea, pyb.
FOJJ,OBaFI 9KOHOMUA OT MOAepHU3aunn rmgponpmeoaa, CBA3aHHad C yBeJimM4eHnem pe-
cypca ee rvapoarperaToB B pacyeTe Ha ogHy MaLluHY:
31 = Uc — U, a7
rge MC, v — rogoBble U3OEPXKN Ha npoBeaeHne KanntasribHOro peéMoHTa npmneoda, cylle-
cTByloLmne 1 nocrie MmoaepHmnsaunnm cooTBeTCTBEeHHO, py6

e (18)
) TKc,,u
roe Ck— CTOMMOCTb KanuTanbHOro peMoHTa rmgpoHacoca; tr— cpeaHerogoBoe KOnm4ecTBo
yacoB paboTbl rmgponpueoaa.

CornacHo gaHHbiM [9, 10] arperatbl rmgpocucTeMbl paboTatoT Nog Harpy3Kom TONbKO
Ao 65% BpemeHn paboTbl MaLLMHbI, MO3TOMY

Tr=0,65 - trog, (19

roe trog — cpegHeroqoBoe KONMMYeCTBO YacoB paboTbl TpakTopa; Tc, Tm — HapaboTka oo
KanutanbHOro PeMOHTa, CyLLEeCTBYIOLWAs 1 Nocne MogepHU3aunn ruaponpueoga cooTeeT-
CTBEHHO, M.

Mocne moaepHusauum rugponpusoga noTpebHOCTb B KanutanbHOM peMoHTe byaet
BO3HMKaTb Yyepe3 Ty =1,47 - Tc.

u
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2, onpegensieTcs no dopmyne
3,=0035-(G, -t,- 1), (20)
roe G, — yacosoii pacxop Tonnmea; L] — komnnekcHas ueHa 1% ke Tonnumea.

OKyI'IaeMOCTb OOMOJIHUTESIbHbLIX 3aTpaT Ha MOAepHMU3aLUnto rnapornpueoia OAHOM Ma-
LLUNHbI:

3

0. == .100%, (1)
AC

PaccuntaHHasa no npegnaraemon MeToguke akoHoMudeckas apPekTMBHOCTb Moaep-
Hu3aumu rugponpusoga Tpaktopa T-150K 3a cyeT npumeHeHus pa3paboTaHHOW CUCTEMBI
TepMoperynmpoBaHusa nogreepanna o60CHOBAHHOCTb BbINMOMHEHHbIX paborT.

KomnnekcHasa rogoBasi 3KOHOMUS OT yBeNMYEHUs pecypca rmgponpveoga A0 Kanu-
TanbHOr0 PEMOHTa N YBENUYEHUA TOMSIMBHOW 3KOHOMWYHOCTU OU3ensl coCTaBuiia OKoJSio
10000 py6. Ha oguH TpakTop. OKynaeMoCTb AOMNOSHUTENbHbBIX 3aTpaT Ha MOAEPHM3aUnto
rmaponpueoga Tpaktopa coctaenset nopsagka 40%.
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Economic efficiency of thermal regulation system in transport technological-machines hydraulic actuator
Abstract. The paper deals with the technique of production costs of temperature regulation system of transport
technological-machines hydraulic actuator of original design taking into account the received results of its pilot
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studies. Economic efficiency of carried-out modernization of a hydraulic actuator is considered. The used tech-
nique is either suitable for calculation of economic parameters of other systems and units of cars.
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References

1.

2.

3.

10.

Rylyakin E. G., Kostina V. I. Research of hydrounits details wear resistance // Contemporary Engineering
Sciences. — 2015. — Vol. 8, no. 11. — P. 477-480. — http://dx.doi.org/10.12988/ces.2015.5257 (in English).
Ryljakin E. G. Povyshenie rabotosposobnosti gidrosistemy traktora termoregulirovaniem rabochej
zhidkosti: avtoref. dis. ... kand. tehn. nauk. — Penza, 2007. — 17 p. (in Russian).

Vlasov P. A., Ryljakin E. G. Termoregulirovanie zhidkosti gidrosistemy // Sel'skij mehanizator. — 2007. —
# 6. — P. 36 (in Russian).

Ryljakin E. G., Kurylev A. V. Sistema regulirovanija temperatury rabochej zhidkosti v gidroprivode
transportno-tehnologicheskih mashin // Mir transporta i tehnologicheskih mashin. — 2014. — # 3(46). — P.
89-96 (in Russian).

Zaharov Ju. A., Prohorov D. B. Obosnovanie aktual'nosti sovershenstvovanija oborudovanija dlja zameny
rabochih zhidkostej agregatov mobil'nyh mashin // Sovremennye nauchnye issledovanija i innovacii. —
2015. — # 2. — URL: http://web.snauka.ru/issues/2015/02/46682 (in Russian).

Ryljakin E. G., Kostina V. |. Sredstva proizvodstva pri jekspluatacii transportno-tehnologicheskih mashin
i kompleksov // Koncept. — 2015. — # 06 (ijun’). — ART 15205. — URL.: http://e-koncept.ru/2015/15205.htm
(in Russian).

Volkova N. A., Konovalov V. V., Spicyn I. A, Ivanov A. S. Jekonomicheskaja ocenka inzhenernyh proektov
(metodika i primery raschetov na JeVM): Uchebnoe posobie, — Penza, 2002. — 242 p. (in Russian).
Vazhenina L. V. Metodicheskij podhod k ocenke jeffektivnosti ispol'zovanija jenergoresursov v magis-
tral'nom transporte gaza // Koncept. — 2013. — # 11 (nojabr’). — ART 13221. — URL: http://e-kon-
cept.ru/2013/13221.htm (in Russian).

Didur V. A., Efremov V. Ja. Diagnostika i obespechenie nadezhnosti gidroprivodov sel'skohozjajstvennyh
mashin. — Kiev: Tehnika, 1986. — 128 p. (in Russian).

Zaharov Ju. A., Spicyn I. A., Musatov G. A. Povyshenie tehnologicheskoj nadezhnosti podgotovki detalej
mobil'noj tehniki k gal'vanicheskomu osazhdeniju cinkovyh pokrytij // Inzhenernyj vestnik Dona. — 2015. —
#1, ch. 2. — URL: ivdon.ru/ru/magazine/archive/n1p2y2015/2809 (in Russian).

PekomeHdo08aHO K nybnukayuu: ISSN 2304-120X

lopeebim 1. M., kaHOudamom nedazoauqdecKux Hayk,

arasHbiM pedakmopom xypHana «KoHuyenm» ‘ H|
HOCTYI'WII'Ia B peaakuuto 17.07.15 I'Iony‘qua ﬂOI'I(.»T‘(VITeI'It.:Haﬂ peueHsna 21.07.15 L AR
Received Received a positive review
MpuHATa K Ny6aMKaLmm 21.07.15 Ony6avKoBaHa 25.07.15 www.e-koncept.ru
Accepted for publication Published

© KoHuenT, Hay4YHO-MEeTOoAMUYECKUIA 3/IeKTPOHHDIN XXypHan, 2015
© PobinakuH E. T., KoctuHa B. U., 2015


http://e-koncept.ru/2015/
http://e-koncept.ru/2015/
http://dx.doi.org/10.12988/ces.2015.5257

