Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

IIpuBercrBUHE

I'naBbl CTyHI/IHCKOFO MYHUIIMITIAJIBHOT'0 paﬁona

II.LU. Yeanana
Hoporue apy3bs!
[IpuBeTcTBYIO YYaCTHUKOB Bropon
MEKBY30BCKOM MOJIOJICKHOMN Hay4HO-

MIPAKTUYECKON KOH(epeHuuu CrynuHCKOro
YHHUBEPCUTETCKOTO OKpyra «KonaueBckue
YTCHUSD).

B »stom romy koHdepeHIus NOCBSIIEHA
3HaMEHATEIbHOMY IOOUJICI0 — MISITUIECATHIIETUIO

Crynunckoro ¢unuana MAW (panee MATN),

co3ganHoro B ropoae CrtymuHo B 1966 romy Ha 0a3e BeuyepHero (akyjabTeTa
MATH 1o uHULMATUBE BBIAAIOLIETOCS 3€MJIIKA, YYEHOIO C MHUPOBBIM HMEHEM
bopuca Anekcannposuya Kosauena.

OTpasmHO OTMETHUTb, YTO JaHHAs HAy4YHO-IIPAKTUYECKas KOH(epeHLHs B
TakoM (popmaTe CTaHOBUTCS TPAAULMOHHON At CTYNMHUHCKOTO YHUBEPCUTETCKOTO
OKpyra — pacimpsieTcs ee MacmTal, yBeJIMYMBAETCS YMCIO YYACTHHKOB, PACTET
KA4EeCTBEHHBIN YPOBEHb UCCIIEA0BATEIBCKUX NIPOEKTOB. MHTEpec k «KonayeBckum
YTEHUSAM» BO3pacTaeT Kak CO CTOPOHBI PYKOBOJAUTEIEH IPOMBIIUICHHBIX
NPEANPUATUNA, TaK U CO CTOPOHBI BBIMTYCKHUKOB CPEIHHMX 00I€00pa30oBaTEIbHBIX
mkoi. IlpoBeaeHne KoH(pepeHIMH CIOCOOCTBYET YKPEIUICHUIO CBS3€H MEXIy
BEYIIUMH POCCUMCKUMHU NPEINPUATUAMU, 00pPa30BaTEIbHBIMU YUPEKACHUSIMU
CTynMHCKOro YHUBEPCUTETCKOIO OKpyra, MO3BOJSET PACUIMPUTH BO3MOXKHOCTH
JUIS peanu3aliyd TBOPYECKOIO M HAyYHOIO0 NOTEHLMAla MOJIOAEKHU, BHOCHT
BECOMBII BKJIaJ B BOCHHUTaHHE OyIylled HaydyHOW 5JIuThl U (HOPMHpPOBAHUE

s HeKTUBHON MHHOBAITMOHHOU cpeibl CTYMMHCKOTO paiioHa.
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Passutne CTynMHCKOro paiioHa, €ro YCIIEXH B 3KOHOMHUKE M COLMAJIbHOU
chepe HampsAMYyIO 3aBUCAT OT JWHAMHUYHOTO BHEIPEHHS WHHOBAIIMOHHBIX
TEXHOJIOI'MM, Hay4YHbIX pa3pabOTOK M TEXHOJOTMYECKUX PEIICHUU. YOEkKIEeH, YTO
OTPOMHBIM ~ HAYYHO-HCCJIEAOBATEIIbCKUN, TBOPYECKHMM W  CO3WAATEIbHBIN
MOTEHIMAN CTYMHHCKOTO HAay4YHOTO COOOIeCTBa CHOCOOEH CTaTh OJHUM U3
OCHOBHBIX PECYpCOB pa3BUTHS U NpouBseTaHns CTYIIMHCKOW 3€MIIH.

[lycTh mpHOOpEeTeHHbIE 3HAHMS W HABBIKM, HACTOMYHMBOCTH B JTOCTH)KCHHH
IOCTABJICHHBIX LEJIel W  TpyaoatoOue, HOBAaTOPCTBO, KPEATUBHOCTb U
TpaJMLIMOHHBIE HAYYHbIE MOAXOAbI MPUAIOT HACTOAIIUM U OyAYIIUM YYaCTHUKAM
«KonaueBCckuX 4TeHUI» CHIIBI U YBEPEHHOCTh B 3aBTpaliHeMm aHe. Ham neswms:
«IIpocTpaHCcTBO, CKOPOCTH, UHTEILIEKT.

HckpenHe xemar0 BaM, 4YTOObI BBl OBUIM KOHKYPEHTOCIOCOOHBI U
BOCTpEOOBaHbI, a Yy4yacTHMe B KOH(EpEeHIMH CTajJo TpPaMIUIMHOM B Balled
JaJbHENIIEH HAYYHO-UCCIIEN0BATEIbCKON NEATEIIBHOCTH.

VYBepeH, BaM MHOTO€ 110 TuIeqy!



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

IIpuBeTCcTBEHHOE CJIOBO
aupexktopa CtynuHckoro puanana MAU

B.H. YBaposa

YBaxxaemble yYaCTHUKHU U TOCTU KOH(pepeHmn!

B npemxnpepun XLII MexayHapo1HON MOJIOIC)KHONM HAyYHON KOH(PEpEeHITUN
«[arapunckoe uyrenus» Crymunckuit ¢umuan MAW mno paBHedl Tpaauuuu
IPOBOJANUT CBOKO HAyYHO-NPAKTUYECKYI0 KOH(pepeHuuto. Jloarue roxapl ee
OeccMeHHBIM MpeacenaTeneM ObLl OcHOBarenb (uinuana bopuc AnexcaHapoBuy
KonaueB — npodeccop, JOKTOp TEXHUUECKUX HAyK, 3aCTy>KEHHBIN JESTellb HAyKu
n texuukun PCOCP, nmaypear ['ocymapctBenHoit npemuu. C 2015 roma sta
KOH(epeHlUss HOCUT €ro HuMA. 3JeCh CTYACHTbl M AacCHUPAHTHI MOJIY4aroT
HEOLICHUMBI OMNBIT MPEICTABICHUS HAYYHBIX JOKJIAJ0B IO pe3yJbTaTaM CBOMX
uccienoBanuii. Jlydmme noki1a el HaNnpasisiiOTCs Ha «['arapuHCKUE YTEHUSD.

B sToM romy ocoOblii MHTEpeC NpeacTaBigeT HIKoJbHas cekuus «HOHble
MCCJIEIOBATENN», YYACTHUKN KOTOPOM BIEPBBIE JOKIJIAJBIBAIOT PE3YJIBTATHI CBOUX
M3bICKAHUI Ha HAYYHO-NIPAKTUYECKOU KOH(EpEHLIUH.

Kemaro Bcem yuacTHuKam «Bropeix KonayeBCKMX UYTEHHMI» CMENO

JIBUTAThCS BIIEPE]l B pa3BUTUM CBOMX MJieH Ha Oy1aro Poccutickoit Hayku!
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IIpuBeTCcTBEHHOE CJIOBO
wieHa KoJierun Munucrepcrsa oo0pazoBanusi MocKkoBCKOH 00J1acTH

A.E. Pauumopa

YBaxxaemble yUaCTHUKHU KOH(pepeHuu!

[lo3apaBnsito  BceX €  OTKPHITHEM  KOH(EPEHLUH, TOCBAUICHHON
BBIJAIOLIEMYCS] YYEHOMY COBPEMEHHOCTH, HaleMy 3eMisiKy, b.A. Konaudesy.

KosraueBckne 4TeHMs CTaJIM 3aMETHOM COCTAaBILIOIIEH HAYYHOW >KU3HU
Hamero CtynuHckoro coobmiectBa. KoHdepeHIus npeaocTaBisieT BO3MOKHOCTh
€€ yYacTHUKaM — aclupaHTaM, CTyACHTaM, CTaplICKIACCHUKAaM HaIIero
YHUBEPCUTETCKOTO 00pa30BaTENBLHOIO OKPYra — peajin30BbIBATh C€0s B HAYYHBIX
UCCIIEOBaHMSIX. Y OeXIeH, UTO KOH(EepeHIHs 111 MHOTHX €€ YYaCTHUKOB CTAHET
OUYEpEHON CTYNEHbIO B HANMMCAHUM KAaYE€CTBEHHBIX NHUCCEPTAlUM, ITUIJIOMHBIX H
KYPCOBBIX paloT.

b.A. KomaueB — oauH u3 ocHoBareneit Crynunckoro ¢ummana MAU,
OJIECTAIMI Y4YEHBI, 3aciy)KEeHHBIM nesTenb Hayku U TexHuku PCDCP, aBTop
MHOTOUHCJICHHBIX YU€OHUKOB, MOHOTpa(uil, APYyrux Hay4HbIX TPYAOB, MEUTAI O
TOM, 4TOOBI CTY/I€HThl 3aHUMAJIMCh HAYYHBIMU MCCIIEIOBAHUAMHU U B JajbHEHIIEM
BOIUIOIIAJIM WX B IPAaKTUKY, BHOCS CBOM BKJIAaJ B WHHOBAalMOHHOE DPa3BUTHE
Halero panona, [loamockosbs, Poccuu.

XKenaro ydyacTHHKaM KOH(EPEHLMH YCHEUTHOW 3alIUThbl MOATOTOBIIEHHBIX

JOKJIAJIOB, YCTIEXOB B yueOe, TOCTUKEHUSI CBOMX JKMU3HECHHBIX IIesei!
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CMK " CTYIIMHCKHUHA ®UJITUAJI MATH - 50 JET BMECTE
A.C. IlepeBo30B,

TeXHUYECKHIl JUPEKTOP, riaBHblil MeTa/LTypr OAO «CMK»

VYBaxkaeMble y4aCTHUKHU KOH(GEPEHIIUH, TOCTH, IPYy3bs, KoJuieru!

[To3BosnbTe MHE OT MMeHH CTYNMMHCKUX METAJUIypProB IO3APAaBUTH Bac C
HayajioM  paboOThl  MEXBY30BCKOM  MOJIOJIEKHOM  Hay4YHO-NPAKTUYECKOU
koH(pepennun «Bropeie KonadueBckue yTeHUN.

[TpusitHO Oco3HaBaTh, UTO KOH(EpEHLMs Ha3BaHa B 4YECThb Mpodeccopa,
JIOKTOpa TEXHUYECKUX HAyK, 3ACIyKEHHOro nesAresis Hayku U TexHuku PCOCP,
naypearta 'ocynapctBeHHOM npemud, [lodeTHoro rpaxxaanuHa ropona CrynuHo,
ocHoBarensi Crynunckoro gummana MATU bopuca Anekcanaposuya Konauesa.

Bes ucropust Crynunckoro ¢unmana MATU nHaumnaercs ¢ 1956 ropa,
korja bopuc AnekcanapoBuy ObLT HampariieH B ropoja CrynuHo. 3amada Obuia
MOCTaBJIEHA MPENEIbHO SACHAs, HO HENMPOCTas: OpPraHU30BaTh BEUEPHUM (haKyIbTET
MATH npu Bexymux HNpOMBIIUIEHHBIX MPEANPUATHIX TOPOJA, YTO B KOHEUHOM
UTOTe TpHBENO K co3maanuio B 1966 r. Crynunckoro dunuana MATU, roe on
paboTay CcHauvajlia JOUEHTOM, a Tocjie 3amutbl B 1967 roay HOKTOpPCKOM
nuccepramm — mpodeccopom. C 1978 . mo 1992 1. oH ObUT 3aBEeayIOLIUM
kadenpoii «MertamioBeeHrE U ropsidasi 00padoTka MeTauioBy, ¢ 1992 o 2007 r. —
3aciy>KeHHbIM npodeccopom MATU.

Konayer bB.A. mnOpuioxusi MHOTO YCWIMH TI0O TMOAOOPY TMEPBBIX
NeJaroruueckux KajapoB, CO3aHUI0 YUEOHOU 1 1abopaTOpHOI 0a3bl, OpraHu3auu
yaeOHoro mporecca. B 1960 r. CMK npenocraBun B pacnopsikeHue (axkyabTeTa
YETBIPEXAITAXKHBIA KOPIYC, HUCHOJb3yeMblii W Tenepb. B 1966 1. BeuepHuit
dakynbreT ObUT peopranuzoBad B CtynuHckuil punmman MATU, koTopelit cTan B

[ToamMocKOBBE BEAYIIUM YI€OHBIM IIEHTPOM IO MOJTOTOBKE HHXKEHEPHBIX KaJIPOB.
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[TepBoie BoiyckHUKM MATH cBoeit paboToif Ha KOMOWHATE MOKa3aiu ceos
HE TOJIbKO BBICOKOOOPA30BaHHBIMH CIICIIHAIIUCTAMHA, HO ¥ BBIIAIOIIMMUCS
OpraHM3aTOpaMu MPOU3BOJACTBA. VIMEHAa MHOTMX W3 HUX BIHMCAHbI 30JI0TBIMHU
oykBamu B rictopuro CMK, u 51 ¢ 601pIIMM yBaXKEHUEM XOYY WX CETOJIHS Ha3BaTh —
sto Uropep BacunbeBnu Kamkun, Muxaun Anekcanaposud Bepumikos, HOpwuii
®enoponu  FOTkuH, ['puropuit  KoncrantunoBuu ['omopsruH, EBrenuit
CremanoBuu  3a0bpomueHko, Bukrop MuxainoBuua KakoBuH, AHaTommit
EptuxueBny Komunmn, Mapus AunekceeBHa CupopoBa, AHaronuii VBaHOBHY
COTCKOB M MHOTHE JIPYTHE.

[Ton pykoBoactBom KomaueBa B.A. BBIIIOJHEHO W YCHIENIHO 3alUILICHBI
JECATKHU JUIUIOMHBIX pabot, 50 kanaumarckux auccepramnuii. CeMb ero y4eHUKOB
ctanu gokropamu Hayk (Hocos B.K., Bonoaun B.A., Bynun JI.A., ®umroiit A.B.,
JIsiconkas B.C., ManskoB A.B., I'abuaymua P.M.), a oauH U3 €ro y4eHHKOB U
nocaenonareieii, A.A. Unbpun, — akagemukoMm PAH.

Opranuzatopckass u mneaarormyeckas pabora b.A. KomaueBa Bcerna
npoxoauiia Ha (JOHE ero HeMpepbIBHOW Hay4YHOU JiesTenbHOCTH. [Ipexe Bcero, oH
Hayan paboratb ¢ CMK, Tak kak ¢ caMOoro Hauajga LEIbl0 CBOEr0 HAYyYHOTO
MTOMCKa CYMTAJ AKTUBHYIO IIOMOIIb ITPOU3BOJCTBY. TOIBKO B 3TOM OH BUAEN KIIFOY
K ycmexy. [louemy TBOpYECKOE COAPYKECTBO HAYAIOCh, IIPEXKIE BCEro, ¢
MetaiurypramMu? OTBET Ha 3TOT BOIIPOC MPOCT. bopuc AneKcaHApOBUY PAHO, U KAK
MMO3KE OKAa3aJloCb, HAa BCK JKU3Hb YBIIEKCS BOIPOCAMH, CBSI3aHHBIMHU C
MPOU3BOJICTBOM THUTAaHA. A TEPBBI B HallEld CTpaHE LEX MO MPOMBIILICHHOMY
IIPOU3BOJICTBY CIMTKOB M3 TUTAHA U €r0 CIUIABOB Kak pa3 ObuI co3nad B 1953 romy
Ha CTYyIMHCKOM METaJUTyprHuecKoM KOMOUHATE.

[InaBka B WHAYKIMOHHBIX Te4axX C TpadUTOBBIM THUTJIEM MPHUBOAWIA K
OOJBIIIOMY HACHIIICHUIO YTIAEPOIOM TMOBEPXHOCTH TUTAHOBBIX CIIaBOB. [loaToMy
Mepenuid K JyroBOM BaKyyMHOW IIJJaBKE C HEPAcXOAYEeMbIM BOJIb(PPaMOBHIM
anekTpoaoM. OgHAKO, B 3TOM Clly4ae HE IOJIy4Yaldd OJHOPOIHBIX IO COCTaBy

TUTAHOBBIX CJIIMTKOB;, KPOMC TOI'O, B pacCiliaB IIOIIaJda/In BKIIOYCHMA BOHB(bpaMa.
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Jl1st perieHust TEXHOJIOTHYECKUX MpoOJieM TpeOoBajIoCh MPOBEACHHUE LIETOTO psjia
CIECHUAJIBHBIX HAYYHBIX U TEXHOJOTUUECKUX HCCIEAOBAaHUMN, K KOTOPHIM TJIaBHBIN
uHxeHep CTYNMUHCKOTO MeTalTyprudeckoro komOunata B.A. JIluBaHOB mpuBieK
b.A. KonaueBa. [IpoBeneHHbIE UCCIENOBAHMS IOKAa3aId, YTO IOJIYYEHHUE
KAUYEeCTBEHHBIX CIMTKOB KaK W3 TUTAHOBBIX CIUIABOB, TaK U JPYTUX XWMHYECKHU
aKTUBHBIX METAJUIOB (HUOOWS, IUPKOHUS W Jp.) oOOecreuuBaeT BaKyyMHBIH
AIIEKTPOIYTOBOM CMOCOO TUIABIEHUSI C PACXOIYyEeMbIM 3JIEKTPOJOM. TBopueckas
rpytma, B koropyro Bxoauwiud b.A. Komaue, M.U. Mycato, P.M. I'abuaynnuH,
pa3paboTaina NPUHLKI TOPLHOHHOTO JIESTUPOBAHUS U MPECCOBAHUSA PACXOAYEMOIO
AIEKTPOAA.

3a roasl pabotsl B Ctynunckom gummane MATHU KonaueB co3nan HaydHyIO
IIKOJIy TI0 BOJOPOAHOM XpymKocTH MeTaioB. B 1960-x romax  BO3HUKIH
OMaceHus Pa3BUTHS BOJIOPOJHON XPYINKOCTH B CAMOJIETHBIX KOHCTPYKIHUSAX. DTO
MPUBEIIO K TOMY, YTO 3a BPEMS MNPOMBIIUIEHHOTO MPUMEHEHUS TUTAaHA U €ro
CIUIABOB 3a pyOeX oM HaOII0AalOCh HECKOJBKO CIAJ0B KX IPOU3BOJACTBA H
noTpeOseHusl, B TOM YHCIE U H3-32 BBICOKOM HMX CKJIOHHOCTH K BOJOPOIHOMU
XpynkocTu. B Hamel ctpane nmogoOHBIX ClaioB He ObLIO Osaronaps pa3padoTkam
u onbiTaM KonaueBa b.A. na 6aze CMK. Takue paGoThl 10 U3y4EHUIO BOJIOPOIHOM
XPYIKOCTA TUTAHOBBIX CIIJIABOB W CIOCO0aM €€ YCTpaHEHHUs MPOBOJUIIUCH B
oTpaciieBo Jaboparopuu MMUHHUCTEPCTBA aBUAIMOHHON MPOMBIIIJIEHHOCTH,
co3nganHoi B ¢punuaie MATU B cOOTBETCTBUM ¢ KOOPIWHAIIMOHHBIM iiaHoM AH
CCCP.

Cpa3zy e CTOJKHYJIHCh C pSAIOM CJOXHbIX 3anad. Kcratu, mpobiiema
3arpsi3HEHMsI Pa3IMYHBIX METAJUIOB ra3zaMu BooOIe He mpoctas. Camu MoCyauTe:
€CJIM BOJOpOJa B METAJLJIE MaJlo, TO OH AeopMupyercs Kak Macjio, a €ClIu YyTh-
YyTh MOOOJBINE, TO YK€ KOJETcs, Kak caxap. [IpomyT TOAsl YIOPHOM,
KpOTIOTIIMBOM paboThI, Mpexkae 4em Bbixoj OyneH HaiineH u b.A. KomaueBbiM
OyayT OOOCHOBaHBI MPHUHIMIIBI BAaKyyMHOI'O OTXKWra THUTAaHOBBIX CIIJIaBOB,

pa3pa60TaHa N BHCIAPCHA TCXHOJIOI'MA BAKYYMHOT'O OTKHIQA. PCBy.HBTaTI)I IICPBBIX
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UCCJIEIOBAHUM IO BOJOPOJHON XPYNKOCTH ObUIM 0000IIEHB B MOHOTpadusx
«Bogopoxa B metamiax» (1962 r.) u «BogopoHasi XpylnKOCTh IIBETHBIX METAJJIOB)
(1966 1.). O6e moHorpaduu Obutn mepeBefieHbl B CIIIA Ha aHTIMHCKUI A3BIK.
OnyOnuKOBaHHBIE PE3YJIbTATHl BOLUUIM TAKXE B JOKTOPCKYIO JIHCCEPTALUIO
«BnustHuEe BOIOpOJA HA CTPYKTYPY M CBOMCTBA THUTAHA U €O CIUIABOBY, YCIIECIIHO
3amuiieHHyr0 B 1967 r. IlpakTudeckue pekoMeHAaluH, pa3paboTaHHBIE 10
BBITIOJTHEHHBIM B TaOOPATOPUU MCCIIETOBAHUSAM, OBUTH HCIIONIBb30BaHbI MIPH BHIOOpE
MaTepuajioB M OOOCHOBAaHWM TEXHOJOTUU HW3TOTOBJIICHUS CBEPX3BYKOBOTO
camosieta Ty-144. DT pekomMeHIaMy BOLULIM BO MHOTHE TEXHOJOTMYECKHUE
WHCTPYKIUU IO IPUMEHEHHUIO U MPOU3BOJCTBY TUTAHOBBIX CILIABOB.

KonaueB bB.A. co3mam HOBOE HaydyHOE HAIPAaBIEHUE — BOJOPOAHYIO
TEXHOJIOTHUIO THTAHOBBIX CIIaBOB. OHAa OCHOBaHa Ha OOpPaTMMOM JIETMPOBAaHUU
BOJOPOJIOM U COCTOMT B HAaBOJOPOKMBAHWMM, IPOBEIACHUU TEXHOJIOTUYECKUX
omepalyii ¢ HCIONb30BaHUEM OJaronpusaTHeIX 3P EKTOB, 00YCIOBICHHBIX
BOJOPOJIOM, M BaKYYMHOM OTKHUTe. Bomopo1Has TEXHOJIOTHS O3BOJIAET OBBICUTH
KayeCTBO M3JIE€IUN U MOHU3UTH CE0ECTOUMOCTb U3TOTOBIICHUS IPOAYKIIHH.

K mnacrosimieMy BpeMeHHM TEpMOBOAOpPOAHAs 00paboTka M BOJOPOJIHOE
1acTU(PUUUPOBAaHUE  CPOPMUPOBAIMCHL B CAMOCTOSITENIbHBIE  HAy4YHbIE
HamnpaBJICHUs BOJOPOJHOM TEXHOJOTHMU IO PYKOBOACTBOM akajaemuka PAH,
npod., n.T.H. A.A.Uneuna u mnpod., a.1.H. B.K. HocoBa cOOTBETCTBEHHO.
PesynbpraThl  WcciaenoBaHWM — HM3J0KeHBI B MoHorpadusx — «Bomopomnoe
IacTU(GUIIMPOBAHUE THUTAHOBBIX CIUIABOB MpU Tropsuer nedopmaruu» U
«BomopoHas TEXHOJOTHsI TUTAHOBBIX CILJIABOBY.

C 1975r. nmon pyxoBoactBoM b.A. KomaueBa B CrynuHCcKOoM (umuaie
MATH Obuin HauaTtel pabOThl MO M3YYEHUIO BIUSHUA KOCMHYECKOTO
IPOCTPAHCTBA Ha CBOMCTBAa MaTepuajoB, pabOTAlONIMX IMOJ HaIpPSHKEHUEM.
B 1980r. nHa cranuum «Camor» Ha ycraHoBke «Pecype», co3gaHHOW B
CrynunckoM ¢unmane MATHU, OblIM IpoOBEIEHBI NEPBbIE B MUPE IKCIIEPUMEHTHI

II0 BJIMSAHHIO HaprDKeHI/Iﬁ Ha CBOICTBa MAaTCpuaaIoB B OTKPBITOM KOCMOCC.
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[lonmydyeHHble B 3TUX SKCHEPUMEHTaX Pe3yJbTaThl SIBIAIOTCS OCHOBOM BbIOOpa
MaTepHaJIOB JUIsl NIMTEIBHOU paOdOThI B YCIOBUAX KOCMOCA.

HyxHO moHMMaTh, 4TO METaJUTyprusi AJsl JBUTATEIECTPOCHUS — 3TO HE Ta
chepa, TIe PEBONIOIMOHHBIC W3MEHEHUS MPOMCXOAAT Kaxkaeii rox. Kak pas
HA00OpOT, MBI HMEEM Jel0 C BeCbMa KOHCEPBATHBHBIM MPOU3BOICTBOM.
TexHomoruu, O KOTOPBIX 5 pPAacCKa3blBaj, HE MPUBOAAT K HHHOBALKMOHHOMY
CKA4Ky, HO YJIIyYIIEHHE CIEIUAJIbHBIX XapAKTEPUCTUK — HAJEKHOCTh, UCKIIFOUEHUE
BHYTPEHHUX JE(PEKTOB, CHIKEHHE XHMHYECKOM HEOJHOPOJHOCTH U YPOBHS
IIPUMECEN OHM TapaHTHUPYIOT. DTO BCE OYEHb CEPBbE3HO, MOCKOJIBKY CBSI3aHO C
YEJIOBEYECKUMU KUZHIMU.

Ceromass Ha CMK nomy4aroT TSDKENO HarpyKeHHbIE Je€Tanu Ui
ra3oTypOMHHBIX JBUraTele€il U3 CIUIABOB IMOBBINIEHHOW YHUCTOTHI C YHUKAJIbHBIM
COYETAHMEM  OKCIUIYaTallMOHHBIX W TEXHOJIOTMYECKUX  XapaKTEpUCTHK,
pEeriIaMeHTUPOBAHHONW MAKpO- U MUKPOCTPYKTYPOH, C YIIPABIIIEMBIMU CBOMCTBAMMU
B OTJEJbHBIX YaCTAX MyTeM (POPMHUPOBAHUS ONTUMAIBLHOTO HAIIPABJICHUS BOJIOKHA
B 3aBUCHUMOCTU OT YCJIOBUH pabOThl KaXJIOro 3jeMeHTta nerand. [lpomykuus,
POU3BOJMMAsl Ha HaleM MPENIPUATHH, COOTBETCTBYET YPOBHIO JIHJIEPOB
MHPOBOI'0O MOTOPOCTPOEHHMS M HCIIOJB3YETCSI BO BCEX OTEUECTBEHHBIX CAMOJIETAX,
B PaKeTHOM JIBUTaTEJIECTPOCHUHU, DSHEpPreTuke, B HEPTSIHOW U Tra3oBOU
ITPOMBIIIEHHOCTH.

JlocTnub Takux pe3yiabTaTOB IIOMOTaeT YHHUKAJIbHBIA TEXHOJOTMYECKUU
NOTEHIMaJI, HoBaluH, co3anHbie b.A. KonaueBbiM u coTpyaarkaMu CTyIMHCKOM
¢unmmane MATHU no npou3BOACTBY MPOIYKIMH U3 TUTAHOBBIX CIJIABOB.

[lonb3ysach, ciaydaem, XO4dy HAIlOMHUTb CTYIAEHTAaM, 4YTO KOJUIEKTHB
CTYNIMHCKUX METAJLUTyproB BCErja AeT OyIyIlMX BBITYCKHUKOB MHCTHTYTa Ha
UHTEPECHYIO TBOPYECKYIO PabOTy TEXHOJOTaMH, UCCIIEIOBATEIsIMU, MacTEpaMH,
IpOrpaMMHUCTaMH. A MPHJIOXKUTD MOJIyY€HHbIE 3HAHUSI U TBOPUECKHUE CITIOCOOHOCTH
ecTh rae. CeroaHs MpOU3BOJCTBEHHBIE MOIIHOCTH KOMIIAHWHM OCHAILIEHBI CaMbIM

COBPCMCHHBIM BBICOKOTCXHOJOT'MYHBIM O60py,7_IOBaHI/IeM U BKJIIOYAET JIMTEHHO-
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IJIABUJIBHBIC 1I€XH, KY3HEUHbIE M KY3HEYHO-IIPECCOBBIE KOMIUICKCHI, II€X
TPaHyJIPHOW METAJUTypPTUH, KOMIUIEKC YTIyOJICeHHOM MEXaHWYeCKOH oO0paboTKH
MPOAYKILHNH, UCTIBITATEILHBIN LICHTP.

Mpb1 HajeeMcs, YTO MPOBEICHUE TaKON KOH(MEPEHIIMU COXPAHUT MaMsITh O
KonaueBe B.A., a ero xuuru, MoHorpaduu, HaydHbIE TPYIbl MMOMOTYT €IlI¢ HE
OJIHOMY TIOKOJICHUIO CTYJI€HTOB, ACIIUPAHTOB, HHKEHEPOB, YUEHBIX U BCEX TEX, KTO
MTOCBSITWI CBOIO KM3Hb HAYKE O METaJIJIaX.

Bcem yuactHukam «KoaueBCckux dYTeHHI» JKellar0 OBITh JOCTOMHBIMH
MPOAOJDKATENSAMA TPAJUIMKA CTAPIIAX TOBAPUINEH W BHOCUTH CBOM BKJIAQJ B

JaJbHEUIIIEE PA3BUTHE POCCUNCKON HAYKH U TEXHUKU!
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CMIIII - IEPBBIN AT TBOEU KAPBEPBI
C.H. JleGenes,

3aM. yIPaBJISIOLIero Aupexkropa no passutuw AO «CMIII»
YBaxkaemble CTYJIEHTbI, ACIIUPAHTHI, MOJIOJIbIE CIICITUATHCTHI !

[1o3BOsIBTE MHE MO3PaBUTh BaC ¢ HA4aJIOM paboThl BTOpoil MEKBY30BCKOMI
MOJIOZIS)KHOW Hay4YHO-TpakThuueckod KoHpepeHuun «KomaueBckue YTEHUS,
nocesieHHoi 50-netuto Ctynunckoro ¢punuana MAU (panee MATH).

XoTenock Obl HAMOMHUTD, YTO PEIICHUE O CO3JIJaHUU B CEPEUHE MPOIITIOTO
Beka B ropojsie CtynuHo cHavana (akyiapTeTa, a moroM ¢uarnana MOCKOBCKOTO
ABUAIIMOHHOTO TEXHOJOTHYECKOTO MHCTUTYTA OBLIO CBS3aHO ¢ HEOOXOIUMOCTHIO
oOecrieueHus: BBICOKOKBATU(UIIMPOBAHHBIMU KaJpaMH MOJIOJBIX MPEAIPUITHIA
aBUAIIMOHHON MPOMBINIUIEHHOCTH: CTYNMHMHCKOTO METAJUTypIHuYeCKOoro KOMOWHATa,
CTYNUHCKOTO  MAaIlIMHOCTPOUTEIBHOTO  MPOU3BOJCTBEHHOTO  MPEANPUSITHS,
CTynUHCKOTO OIMBITHO-KOHCTPYKTOpPCKOro 61opo. B cepenune 1955 roga aupextop
CMK A.U. Hazapos, rmaBHbeli wuHxkeHep CMK B.A. JIuBaHoB, nupekTop
MAaIIMHOCTPOUTENbHOTrO 3aBojia @D.A. baxapoBCkuWii M TJIaBHBIM KOHCTPYKTOP
OTBITHO-KOHCTpYKTOpCcKOoTro Otopo K.M. XKnmanoB obpatuiuce B MHUHHCTEPCTBO
Boiciiero oOpaszoBanusi CCCP u k pektopy MATU c npocwboii okazath
COJICHCTBHE B PEIICHUU KAAPOBON mpoOiembl. 7 ampens 1956 roma Munuctp
aBUAIIMOHHON TpombinuieHHOCTH [1. JleMenTheB moamuckiBaeT npukasz Ne 207 06
opranuzauuu BedyepHero (¢akyiapreta Ne 4  MOCKOBCKOrO aBHAllMOHHOTO
TEeXHOJOornyeckoro uHcturyta. C Tex MOp HE NpeKpamaercs MI0JOTBOPHOE
cotpyauuuectBo MATU ¢ CMK, CMIIII u onbITHO-KOHCTPYKTOPCKUM Oropo (B
HacTtosee Bpems OAO «HIIIT «Aspocunay).

CrynuHCKOE€  MAaIIMHOCTPOUTENIBHOE MPOW3BOACTBEHHOE  MPEANPUSITHE
(CMIIIT) 6vuto ocHoBano B 1948 romy kak 3aBoa Ne 120, Ha KOTOpOM ObLI
HaJIaXK€H CEPUIHBIN BBIMYCK BO3JYIIHBIX BUHTOB CaMOJIETOB. 3a BPEMSI CBOETO
CYILIECTBOBAHUS TIPEANPUATHE OCBOMJIO BBIMYCK 20 0a30BbIX M3JETUMN, KaXI0€ U3
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KOTOPBIX MMEET MHOTOYUCICHHbIE MOAU(PUKALUN U MPUMEHSIETCS Ha PAa3IUYHBIX
MOJENAX aBUALIMOHHOW TEXHUKHU, KOTOPBIE IKCILTyaTUPYIOTCS 110 BCEMY MUDY.
Ceroguss  CMIIII  Beimyckaer arperatbl JUisi  OOJIBIIMHCTBA  BEPTOJIETOB
POCCUMCKOTO TPOM3BOJACTBA, BKIIIOYAs TPAXKJAHCKUE W BOCHHBIE MOJCIM CEpUU
Mu-8/17 u Mu-26(T), a Takke Boeaabie Mu-35M, Mu-28H «HouHO# 0XOTHUK» U
Ka-52 «Annuratopy.

VYpOBeHb TEXHUYECKON MOATOTOBKH MPOU3BOJICTBA, BHICOKAs KBaTU(UKALINSA
CHELIMAIUCTOB M caMoOe€ COBpeMeHHoe oOopyaoBaHue mno3poisitor CMIIIL B
KOPOTKHE CPOKHM OCBaMBaTh IPOM3BOJCTBO CIIOKHBIX M3JIEIUNA. DTO IMO3BOJISET
NPEANPUATUIO UTPATh KIIOYEBYIO POJIb B MOJECPHM3ALIMM CEPUMHBIX U 3aIyCKe
IIPOU3BOJICTBA HOBBIX MOJIENIEH TEXHUKU XOJAuHra «Bepronetsl Poccnn».

CMIIII TecHO cOTpyAHHYAET ¢ KOHCTPYKTOPCKUMH Oropo umeHnu Kamosa u
Muns, a Takke € JAPYTMMM HMEHHUTBIMH POCCUHCKMMH KOHCTPYKTOPCKHUMU
mkosaMu.  CTyNHMHCKOE — MpeAnpustue  BeAeT  COOCTBEHHBIE  ONBITHO-
KOHCTPYKTOPCKHE Pa3pa0OTKU M PElIaeT 3a/adyd M0 OCBOCHHUIO HOBBIX OOpa3LOB
OPOAYKIMH, B YaCTHOCTH, CO3/Ia€T HECYIUE CUCTEMBbI JIJIsi OOEBBIX BEPTOJIETOB
Mu-28H «HouHOI OXOTHHK», a TakKe pa3paldaThIBaE€T U MPOU3BOAMUT HECYUIUH
BHUHT JIJI1 HOBOTO CPEIHETO TPAHCIIOPTHO-IIACCAXKUPCKOTro BepTosiera Mu-38.

CTynMHCKOMY MallMHOCTPOUTEIBHOMY MPOU3BOJACTBEHHOMY MPEIITPUATHIO
BCErJa  HYXKHbl  TaJaHTIMBBIE, HHEPrUYHbIE, OOpPAa30BaHHBIE  MOJIOJbIE
CHelMATUCTBl. Mbl KellaéM YYacTHUKaM KOH(EPEHLUU YCHEIIHO YYHUThCA |

paboTath, 411 TOTO YTOOBI CTaTh BOCTPEOOBAHHBIMU B CBOEH Mpodeccuu!
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OUINAJI MAHR «BOCXO/I» HA KOCMUYECKOM 3EMJIE BAUKOHYPA
N.B. Kyumenko,
yjieH CoBera O0MIeCTBEHHOM MAJIATHI

CrynuHckoro MyHHIHMNAILHOIO pailoHa

[Ipexxne Bcero, paspeminTe MHE, BBHIMYCKHHUKY ¢unnana «Bocxomy MAU
1982 rona Belllycka cepIedHO MOMPUBETCTBOBATh Bac, yBakaemble OpraHu3aTophl,
ydacTHUKH U roctu II MexBy30BCKOM MOJOIEKHONM HAyYHO-IPAKTUYECKOU
koH(pepenuuu «KonaueBckue 4TeHHs», MOCBAIMIEHHON S50-netuto CTYNMHUHCKOMY
¢ummany MAU (panee MATH).

B namem ropoge CTynmuHO TPOXHUBAIOT W pabOTAalOT Ha Pa3HBIX
NPEANPUATAIX OKOJIO CTa 4YeJOBEK, KOTOpble B pa3HOE Bpems ObLIU
BbITycKHUKamMu (pumana MAUW «Bocxon», pacnosioKEHHOro Ha JereHJapHOU
3eMJI€ TJIABHOTO KOCMHUYECKOrO MpHUYalia CTpaHbl — KocMmonapoMme baitkonyp. Uto
KacaeTcst MeHsl IMYHO, TO Juist MeHs1 1976 To/1 B HEKOTOPOM CMBICIE I00UICHHBIN —
POBHO COPOK JIET Ha3al, s CTaJ NEPBOKYPCHUKOM IIOCIE OKOHYAHUS CpPEIHEU
mkoael Ne 178 1. Jlenuncka (¢ 1995 r. — r. baiikonyp), KOTOpasi ceroaHsi HOCHUT
MMsI TJIaBHOTO KOHCTPYKTOpa MEpBbIX KocMudeckux kopabieit Ceprest [1aBnoBuua
Koponesa.

[Ipexxne yem pacckazatb Bam o ¢unuane «Bocxom», cuuTaro HYXHBIM
HAallOMHUTH O TOM, Kak co3maBaiica cam MAW. Poxnenue wu pasButue
MOCKOBCKOTO aBHUAllUOHHOTO MHCTUTYTa TECHO CBS3aHO C TOTPEOHOCTIMHU
pa3BuBaromeiics aBuarnuu, ¢ cosznanrem LAT'M (1918 rom), ¢ AesTeIbHOCTHIO
npodeccopa H.E. XKykoBckoro, mo wuHunuaruse koroporo B 1909 romy B
Nmnepatopckom MOCKOBCKOM TexHHueckoM yuwmiuiie (HbiHe MITY wum.
H.D. baymaHa) Hauajnoch 4Te€HHE Kypca TEOPETUYECKUX OCHOB BO3yXOIJIABAHUSI.
20 maprta 1930 rona Ha 6a3e adpomexanuueckoro dakyiapreta MBTY npukazom

BCHX CCCP 6wuto co3mano Bricmiee Aspomexannueckoe yuminiae (BAMY).
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20 aBrycra 1930 roga Ha 6aze BAMY 06bu1 co3nan MOCKOBCKHMI aBHAIlMOHHBIN
WHCTUTYT.

B MAMW nocrossHHO BenUCh U BeAyTCA padOThl MO MPOEKTUPOBAHUIO U
CTPOUTENIbCTBY JIETATEIbHBIX annapaToB (JIA) pa3IMUHbIX TUIIOB U JBUTATENIEH K
HuM. 3a niepuof ¢ 1930 roga B MAU 6su1o cipoektupoBano 6omaee 200 tumos JIA
Y aBHAI[MOHHBIX JIBUTATENIEH, B TOM 4ucie: 26 caMoJIETOB, 25 BUHTOKPBUIBIX JIA,
24 nmanepa, 30 JenbTaluUIaHOB M MOTOJAENBTAIUIAHOB, 29 JUCTAaHUMOHHO
nunoTupyembix JIA, 12 UCKYyCCTBEHHBIX CIIyTHHUKOB 3eMJIM U Kocmuueckux JIA, 6
amnmaparoB Jierdye Bo3ayxa (IupuxkaOiu, BO3AyIIHbIC IMapbel W mp.), 11 JIA ¢
MaIllyIuMU KpbUlbsiMUA, 10 MOJBOJHBIX HAYYHO-UCCIEAOBATEIBLCKUX alllapaTos,
44  aBuanuMoHHbBIX JgBurarens. B 1998 rogy ABHAllMOHHBIM  PETUCTP
MexxrocynapcTBeHHOTO aBHalMOHHOTO KomuTeTa (ABuapeructp MAK) Bwiman
MAWN ceptudukar pa3zpaboTynka JETKHUX TPaXTAHCKUX BO3AYIIHBIX CYJIOB.
Bnepeie 3a cBoro wuctopuro MAW moiydumn TrocylapCTBEHHBIM CTaTyc
pa3paboTyMKa aBUAIMOHHOW TEXHUKH, OPUIMAIBHO MPU3HAHHOW aBUALMOHHOU
KOHCTPYKTOPCKOM OpraHu3aluei.

7 okta0ps 2009 roma MOCKOBCKOMY aBHAIIMIOHHOMY WHCTUTYTY OBbLI
NPUCBOEH  CTaTyC  HAUUMOHAIbHBIA  MCCIEHOBATEIbCKUM  YHUBEPCHUTET.
31 mapra 2015 roga Ilpukazom MunoOpHayku npoBezeHa peopranuszanus MAU
nyTéM npucoenuHenuss kK Hemy MATU. MATU Bepnyncs B «anbma-marep». B
Hactosimiee Bpemss MAW sBnsieTcss JHIEpPOM Cpeau TPaKIAHCKUX BY30B 10
KOJIMYECTBY BBINYIICHHBIX JIETYNKOB-KOCMOHABTOB M JIETYMKOB-UCHBITATEIICH.
Taxk, cpenu BeImycKHUKOB MAMU 22 né€Tunka-KOCMOHABTa, KOTOPbIE OTPadOTaIN B
KocMoce B 0o0111eit crnoxkHoctu 6omee 14 ner.

Ha cerogusmnumii 1ed1s B coctaB MAW BXxoauT 1mecTs GUIMANIOB, CpeId HUX
bumman «Bocxon» (kocmonpom «baitkonyp») u CtynuHckuii puman. Ouiman B
r. baiikonype o0pazoBan B 1964 rogy cHadana kak y4yeOHO-KOHCYJIbTAlIMOHHBIN
MYHKT «3aps» 71 BOCHHOCTY>XaIIMX U CHEHUaIUCTOB KocMoipoMa. B 1967 roay

dbunmman Obl1 mpeoOpaszoBaH B (akymerer «Bocxom»y MAW, a B 1974 ronmy
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dakynabTeT «Bocxom» mpeoOpazoBaH B ¢uman «Bocxomy», KOTOPbIA COCTOSI U3
Tpex ¢akynbreToB: ACY, OBM u npukiagHas MmareMaTuka.

Bcenomunas ctyneHueckue rofpl, Juctas (oToasbO0oM TeX JIET, Mbl IO CHUX
nop 100pbIM CIIOBOM OJlaroJjapuM HalluX MpernojaBareneii, OTHOKYPCHUKOB, BCEX
T€X, KTO MOMOTajJl HaM TOTOBUTHCA K Ja0OPATOPHBIM M KOHTPOJIBHBIM paboTam,
3adeTam W 3k3amMeHaM. O4YeHb MHTEPECHO MBI MPOBOJWIN TPETUH ceMecTp. Tak,
MHOTHE€ M3 HAaC B COCTaBE CTYAEHYECKHX CTPOUTENBHBIX OTPSAOB BO3BOJWIN
Casgno-Illymenckyto ['DC, Tpyauuch Ha ctpoiikax CMOJIEHCKOM 001acTH, BHECIH
CBOW MOCWJIBHBIN BKJIAJ B co3AaHne OIMMMOUKCKOTO CIIOPTUBHOTO KOMIUIEKCA Ha
npocriekte Mupa B Mockse. Beceno u TBOpUECKH TPYAWINCH B CENbX030TPAIAX —
«Ha pucax». bplia y Hac 3aMmedaresbHasi CaMOJIEITENbHOCTh, CBOM CTYIAECHUYECKUI
teatp U arutrpynna «l'poreck-13», co3pgareneM, pyKOBOIMTEIEM W UTPAOIIUM
aKTEPOM B KOTOPOIi ObLT aBTOP Heo(uIMaaIbHOro TUMHA ropojia JIeHnHcKa (HbIHE —
baitkonyp) Baagumup CamomiuH.

B nacrosmee Bpemsa ¢uiman «Bocxog»y MAWM — eInHCTBEHHOE B TOpOAE
baiikoHyp rocymapcTBeHHOE BbIciee ydeOHOoe 3aBefeHue. Dunuan TOTOBUT
CIICLIMAJIUCTOB [UJI1 OpPTaHU3alvid, TPEANPUITAA W UCHBITATENBHBIX ILIEHTPOB
KOMIUIEKCAa ballkoHyp M pervoHa Mo OCHOBHBIM HAMNPaBICHUSIM HKCIUTyaTalllud
CPEACTB MOATOTOBKA M IIyCKAa PAaKET-HOCUTEIECHW MU KOCMHYECKHMX allaparos,
aBTOMATHU3aLIUU YIIPABJICHUS U UH(DOPMAIIMOHHBIM TEXHOJOTHSIM.

[Tomarato, uto ctynentsl CrynuHckoro ¢ummana MAW morim  Obl
YCTaHOBUTHh TE€CHBIM KOHTAKT C «BOCXOJOBLAMM», IMO3HAKOMUTBLCA C TOPOJOM U
KOCMOJIPOMOM.

B 3akmroueHne XOuyeTcsl MCKPEHHE IOXKeNaTh HBIHEIIHUM CTYyJIEHTaM U
npenogaBarensM CrtynuHckoro ¢unmaia MAW TBopueckux ympad, peanu3aluu
BCEX TOJIETOB MbIC/IA U (haHTa3uil Ha Oyaro pomHoro ropona, [loaMockoBbs U BO

KM TIPOIIBETAHUS BEJIMKOM aBUAIIMOHHO-KOocMuueckoi Jlepxkabnl — Poccun!
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Cexums Ne 1 Nudopmaruka, BoIYUCIUTEIbHAS
TeXHUKA U YNPaBJIeHHe

PykoBoauresb ceKIum:
Jaou., K.T.H. Yeananos A.B.

142800, r. CtynuHo, ya. [IpucranunonHas, 1. 4,

Crynuuckuit pumman @PI'BOY BO «MockoBckuil aBUAITMOHHBIA UHCTUTYT
(HAIIMOHANBHBIN HCCIIEIOBATEIbCKUN YHUBEPCUTET )»

Kadenpa «MonenupoBanue cuctem U HHOOPMAITMOHHBIE TEXHOIOTUM
(496) 644-73-91; e-mail: sf-mai@mai.ru

BPAY3EP KAK UTPOBAS ITVIAT®OPMA
30t10B . A.

Hayunblii pykoBouTe s — AOLEHT, K.(.H. JIugosckuii B.B.
Crynunckuit pumman MAU, kadp «MCuldT»
e-mail: zotovyaa@mail.ru, litwr@yandex.ru

Pa3BuTre BEO-TEXHOJNIOTHI TPHUBEIO K TOMY, YTO C MOMEHTa CBOETO
MOSIBJICHUST Opay3ephl MpeTepreu psJl CyleCTBEHHbIX u3MeHeHuil. Ecnu Ha 3ape
CYIIECTBOBAHMS OHM MPEACTABISIM  COOOM  MpOCTEHIIUE  MPHUIIOKEHHUS,
MPEIHA3HAYECHHBIE U1 ITPOCMOTpaA CTaTUYHBIX JTOKymMeHTOB ¢ HTML-pa3merkon,
TO Ternepb Opay3epbl (DAKTUUYECKU SBJISIIOTCS CPEACTBOM JOCTYIMa K MOJHOIEHHOU
pacmpesieiecHHOM  OMEepalMOHHOM  CHUCTEeME, TMPEIOCTaBlisisl  MOJIb30BATEIIO
byHKIIUU, paHee TOCTYIMHbBIC TOJIBKO HETIOCPEACTBEHHO HA JIOKATHHOM MallliHE.

Cy11ecTBYIOT OHJIAMH-CEPBUCHI, 00ECIIEYNBAIOIINE BO3ZMOXKHOCTh CO3IaHUS
U PEIaKTUPOBAHUS JOKYMEHTOB (apps.google.com), pa3paboTku Ha HECKOIBKUX
s3bIkax nporpammupoBanus (http://ideone.com/), noctyna K yJajaeHHOMY CEpBEPY

BuptyanbHbix MamuH (https://sourceforge.net/projects/phpvirtualbox/), u naxe
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3anmycka B Opaysepe  omepamuoHHoW — cucteMbl  (https://win95.ajf.me/).
My3blKkanbHbIE U BUJEO-CEPBUCHI TAKXKE IABHO CTaIM MPUBBIYHBIMH.

Kpome TOro, BEO-TEXHOJOTMHM MPHUBETU K JIOCTHKEHUIO MPAKTUYECKU
MOJHOM ~ KpOoCCIIaTQPOPMEHHOCTH, T.€. CHTyalldd, KOIJa MpPOrpaMMHOE
oOecrieueHre He 3aBUCHUT OT anmaparypsl 1 OC moap30BaTels.

Bce 3710, a Takxke orpoMHas oJb30BaTeNIbCKasi ayIUTOPHsl, PUBEIIO K TOMY,
yTO Opay3epsl CTaIM PacCMAaTPUBATHCS KAaK OFHA W3 HAWOOJee MEePCIEKTHBHBIX
UTPOBBIX MIATHOPM.

Panee OCHOBHBIM CpEACTBOM CO3/aHUS WHTEPAKTUBHBIX MNPWIOKECHUM B
Opaysepe Obuta TexHosorusi Adobe Flash Player, a BcTpoeHHbIE BO3MOKHOCTH,
Takhue Kak JavaScript, NPUMEHSIIUCh TOJIBKO B KayeCTBE BCIOMOTAaTENIbHBIX,
oaHako nosieieHue crangapra HTMLS B kopHe uszmenuiio cutyanuio. [lognepxka
BOCITPOU3BEJICHUS 3BYKa U BUJEO, a Takxke oTpucoBka 2d- (canvas) u 3d-rpaduku
(WebGL) BcTpoeHHBIMU Cpe/icTBaMu O3B0 Opay3epy cTaTh MmiIaThopMoun s
MOJTHOLICHHBIX HWHTEPAKTUBHBIX TMPHUJIOKEHUN 0€3 HCIOJIb30BaHUsS CTOPOHHUX
pAacCIIMPEHUN U TOTIOJTHEHUH.

Urpa xKaHpa tower defense “Rescue ASCII”
(http://www kongregate.com/games/qiray/rescue-ascil) HamucaHa Ha  S3bIKE
nporpaMMmupoBaHus JavaScript ¢ ucnonp3oBaHueM Takux cpeactB HTMLS kak
canvas, 4TO TO3BOJIUJIO JOCTUYb BBICOKOW MPOU3BOAUTEIHLHOCTH MPHU OTPUCOBKE
noJist ¥ OOJBIIOTO KOJIMYECTBA UTPOBBIX OOBEKTOB MO CPAaBHEHUIO C PabOTOM C
DOM. Opnnako, Takue 3J€MEHTHI KaK BCIUIBIBAIOIIME OKHA, MEHIO M T.I. OBLIU
clenaHbl B BUJE OJOYHBIX JIEMEHTOB, T.K. CKOPOCTh UX OTPUCOBKH HE SIBJIACTCS
KPUTHYHBIM [apaMeTpoOM, a pealu3anusi C MOMOIIbI0 3JIEMEHTOB pPa3METKU
cymecTBeHHO mpomie. Taxxke wucnons3oBasics cepBuc Kongregate APl nis
BKJIFOUEHUS! COLMAIbHOM COCTaBISIONIEH B BHAE OOLIEAOCTYMHOM CTaTUCTHKHU
JYYILUX UTPOKOB.

ApKaia-rojgoBOJIOMKa Bombersudoku (https://vk.com/app5120532),

oObenuHAIAs Kilaccuyeckue Bomberman u cynoky, HampoTHB, C LEJIbIO
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oOecrieyeHUsT COBMECTHUMOCTM CO CTapbIMU BepcUSIMH  Opay3epoB, He
nogaepxuBarommMu - Texnonorun HTML 5, peanu3oBaHa MCKIIOUHUTEIBHO C
puUMEHeHHeM npenpiayiei Bepcuu ctangapra HTML. Kpome Toro B pazpaboTke
OBLII HCHOJB30BAH OTKPBITHIA MHTEpPeiic counanbHoil cetn «BKontakre» vkAPI,
YTO MO3BOJIMJIO PEAIM30BaTh XPAHEHUE JaHHBIX II0JIB30BATEISI HA CTOPOHE CEepBEpa
U TaKylO COIMATbHYIO (PYHKIIMIO KaK «PACCKa3aTh JIPY3bsiM».

B nHacrosimiee Bpemsi B cBsi3u ¢ BBeaeHHEeM B ctanaapre HTMLS coObrtuit
KacaHus, Takux Kak touchstart, touchmove u T.1., a TaKKe HACTPOUKHU pa3MepOB
aKTUBHOW 00JIACTH 3KpaHa C MOMOIIbI0 METaTera, craja BO3MOXKHOW ajamnTarius
UTPOBBIX BEO-MIPUIIOKEHUH 1MOJT MOOMIIbHBIE yCTpoiicTBa. [lomo0HOE HanpaBieHUE
B BUIY  pPa3BUTHUA  TEXHOJIOTMH,  IIOBCEMECTHOIO  PaCIpPOCTPAHCHUS
BBICOKOCKOPOCTHBIX CE€T€d U OBICTPOTO pOCTa ayAUTOPUU SIBIISETCA OYEHBb

IICPCIICKTHUBHBIM.

PA3PABOTKA BA3bl JAHHBIX U BEB-IIPUJIOXKEHMUS 1151 OITPOCA
CTYAEHTOB O KAYECTBE YYEBHbIX JUCHUIIJINH

3ybakoBa E.T".

Hayunslii pykoBoautens — ct. npen. Yubucosa E.B.
Crynunckuit punnan MAU, kad. «MCuldT»
e-mail: zubakoval996(@mail.ru, echibisova@mail.ru

Kaxnaplii TOJ CTYIAEHTHI BY30B HM3y4arOT MHOXKECTBO HOBBIX JIUCIIUILUIMH.
3a4acTyr0 BO3HHKAET HEOOXOIMMOCTh B YIYUIIICHUH 00pPa30BaTEeIbHBIX MPOIPaMM,
KauecTBa MPENoAaBaHus TUCIHUILTAHEL. JIJIT 3TOr0 HY»KHO TPOBOIUTH MTOCTOSTHHBIN
KOHTPOJIb HE TOJIBKO HaJ YPOBHEM 3HAHHWM CTYJIEHTOB, HO M HAJ CTEIECHBIO WX
YIOBIICTBOPEHHOCTH KA4eCTBOM IMIpPEINOJaBaHUs AWCIUIUIMHBL. [IpoBeneHue
JTAHHOTO POJIa OMPOCOB B TPAIUITMOHHONW OyMaKHOW WM yCTHOU (opMme ObIBaeT

JIOCTaTOYHO TPYNOEMKHUM, OCOOCHHO Ha 3Tare 0000IIeHUs PE3yIbTaTOB OIPOCa.
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B cBsI3u ¢ 3TUM BO3HUKAET BOMPOC O CO3AAHUM MH(DOPMAIMOHHON CHCTEMBI
OLICHKM KadyecTBa o00pa3oBaHHMA B By3€ C IIOMOIIBI0 OOpaTHOW CBs3H,
aBTOMATU3UPYIONIEH TMpOIeCC Ompoca CTYIEHTOB, TOJBEJICHUS HWTOTOB, H
NPEIOCTABISAIONICH MPENojaBaTeal0 HEoOXOAUMYI0 HWH(MOPMALKUI0O O TOM,
HACKOJIbKO YyJIayHO YWTAETCA JUCUUIUIMHA. JTO OyJEeT NOJE3HO TaKkKe I
CBOEBPEMEHHOTO TMPEIOCTaBICHUS PYKOBOJICTBY OOBEKTMBHOM HWH(MOpManuu o
JUHAMUKE YJOBJIETBOPEHHOCTH CTYJEHTOB Ka4YE€CTBOM NPENOJABaAHUS TUCLHUIIINH.

Takas mnporpamMma OODKHA MCHOJB30BaTh TEKCTOBYID U TrpadUyecKylo
bopmy MIPEICTABIICHHUS uH(popmaru, o0nanarhb JPYKECTBEHHBIM
M0JIb30BATENIbCKUM HHTEp(ENCcoM, COolepKaThb BOMPOCHI C BBIOOPOM BapuaHTa
OTBETa U BONPOCHI C BBICTABIECHUEM OLIEHKU. TakKe MpPEeayCMOTPEHBI OTKPBITHIE
BOIIPOCHI AHKETBI, OTBETHl HA KOTOpbIE (POPMYIUPYIOTCSA PECHOHJIECHTAMU B
cBoOonHOI (opme. [IpeanonaraeTcss aHOHUMHOE y4acTHE B OIIPOCE, YKA3bIBAIOTCS
TOJIBKO MIK(p TpyNIbl PECIIOHICHTA U Ha3BaHUE JUCIUILIUHBI.

JlanHast cucTeMa OpraHu30BaHa B BUJIE KIIMEHT-CEPBEPHOTO MPUIIOKEHHUS HA
OCHOBE JIOKaJbHOM BbruMciauTeabHOM cet CrymuHckoro Quimana MAW. [ns
XpaHEHUs] pe3ylbTaTOB TECTUpPOBaHUM paszpaboTana Oa3a gaHHbiX B CYB/I
Microsoft SQL Server 2014, Benércs paspabotka web-unTepdeiica B cpene
Microsoft Visual Studio.

[Inanupyercs obecnedeHue [ABYX PEXKUMOB pabOThl MPOTpaMMbl  —
NIOJIb30BATENIBCKOTO,  JUIA  3alOJIHEHHWS  aHKET, MW  aJAMUHUCTPATOPCKOTIO,
IIPELYCMaTPUBAIOIIETO BO3MOXXHOCTH IPOCMOTpPA BCEX PE3YJbTAaTOB ONpOCa,
n00aBJIeHHs, yIAJNEHUs U PENaKTUPOBAaHUA JaHHBIX. BXox B cuUCTEMy B pexume
aJIMUHHCTPATOPA MIPOUCXOJUT C MOMOIIBIO BBOJA JIOTUHA U MapOoJIsl.

B nanpHelmem niis ynoocTBa 00paboTKu pe3yabTaToB HCCieAoBaHus OyaeT
OPEeIyCMOTPEH HUX OKCIOPT B OJUMH M3 O(QUCHBIX PEJaKkTOpoOB (HAIpHUMep,
Microsoft Office Excel).

[Iporpamma uHTEpecHa TeM, YTO B HEH MOKHO COOMpaTh Pa3aIuvyHOro pojaa

CTaTUCTHUKY.
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Ha ocHOBe NOIy4YeHHBIX JaHHBIX MOYKHO BBIYMCIIUTH:
® [IPOLICHT PECIOHAEHTOB, KOTOPbIE BHIOpAIM TOT WJIM MHOM BapUaHT OTBETA
Ha BOIIPOC;
® CpeIHUE 3HAYEHMsI pe3ylbTaTOB aHKETUPOBaHMS (ISl BONPOCOB C
BBICTaBJICHUEM OLICHKH ).

Bo3moxkeH Takke cOOp OTBETOB Ha OTKPBITBIE BOIPOCHI aHKETHI B (hopmy,
yIOOHYIO Il IPOCMOTpa IMpernojaBaTesieM (HallpuMep, COEIMHEHUE OTBETOB
CTYJEHTOB B €JUHBII TEKCT-OT3bIB I10 BOIIPOCY).

Cucrema onpocoB MOKET CIIY)KUTb OCHOBOHM ISl CO3JAHMS OIPOCOB M AHKET
pa3HOM HANpaBIIEHHOCTH, ISl 3TOTO JIOCTATOYHO IOMEHATh HAa0Op BOMPOCOB U

HOBBIU OIIPOC I'OTOB K MCITIOJIB30BAHUIO.

PA3BPABOTKA BA3bI JAHHBIX "TUTAHOBBIE CIIJIABBI"
I'pomoBa M.JI.

Hayunsle pykoBoaurenu — npod., 1.17.H. Eroposa FO.B., ct. npen. Uubucosa E.B.
Crynunckuit pumman MAU, kad. «MCUUT»
e-mail: marinka.emily@icloud.com

TuTaHoBBIE CIJIaBbl IIHPOKO  MCIHOJB3YIOTCS B aBHA-, PAaKETO-,
KOpaOJIeCTPOCHUH, B MEUIIMHE U MHOTUX JPYIHX OTpACsAX HAYKH U TEXHUKU. 3a
rojibl UCCIEAOBAaHUs TUTaHA U €Tr0 CIJIAaBOB HAKOIUIEH OOJIBILION TEOPETHUYECKUH,
MPaKTUYECKUA U CIPABOYHBIM Marepuas, KOTOPBIM 1esnecoo0pa3Ho 0000MIUTh C
WCITOJIb30BAaHUEM COBPEMEHHBIX MH(]OpMaImoHHbIXx TexHonoruii. B MAU (panee
B  MATU) coBmectHo ¢ otpacneBbiMu HHWM  npoBoguTcs  Hay4HO-
UCCIIE0BATEIbCKAS pabota 1o CO3JIaHUIO ABTOMATU3UPOBAHHOU
nH(OpPMAITMOHHON cUCTeMbl « THUTaHOBBIC CILJIaBBI», YACTHIO KOTOPOU SIBISIETCS

0a3za JaHHBIX, COJEpIKalllasg CTaHJAApTHBIC CIPABOYHbBIC JAHHbIC (XUMHYECKUMH,
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¢ba3oBblii cocTaB, MEXaHUYECKHE, GU3HUECKHUE, TEXHOJIOTHYECKHNE CBOMCTBA U T.I1.)
U JIOTIOJIHUTEIbHBIE HAyYHBIE W TEXHOJOTHYECKHE CBEIEHUSA, KOTOPHIC
OTCYTCTBYIOT B HOPMATHUBHOW JOKyMeHTanuu (kod3pduumeHTt p-crabunuszanuu,
CTPYKTYpPHBIC ¥ TPOYHOCTHBIC OHKBHBAJICHTHl IO QITIOMHHUIO U MOJHUOJCHY,
TeMIiepaTypa MOJIMMOPGHOTO TPEBPAIICHUS, IMPOKATUBAEMOCTh, KOJIUYECTBO
B-dazbr m np.) s moucka wHGOPMAIUK IO Pa3IMYHBIM MMapaMeTpaMm, ObICTPOM
buabTpai W COPTUPOBKM JAHHBIX ObUT pa3paboTaH IMOJIb30BATEIBCKHMA
untepdeiic. Jnsg wuccienoBareneil, WHKEHEPOB M TEXHOJIOTOB, MOCTOSHHO
3aHMMaroImMXxcs paboTod B maHHOU obOsactu, AUC MOXET CIyXKUTh XOpOLIeH
CIIPAaBOYHOM  CUCTEMOI. OnmHako  ayisi  HAY4YHO-UCCIIEIOBATEIbCKUX U
MIPOU3BOJICTBEHHBIX IIEJIEH CYIIECTBYET HEOOXOAMMOCTh B XpaHEHUH, 0000IICHUU
u  00pabOTKE TPOMBINUICHHBIX JIaHHBIX TI0 XHUMHYECKOMY COCTaBy U
MEXaHUYECKUM CBOMCTBAM Pa3iu4HbIX 1MoiydadbpukatoB. IMEHHO MO3TOMY OBLIO
NPUHATO pEIIeHHEe O co3laHuu HoBou b/, ¢ moMomipl0 KOTOpPOM CTaHOBUTCS
JOCTYITHOM  cTaTUCTHYecKass o0paboTKa JaHHBIX C I1EIbI0  HAaXOXKIACHUS
KOPpEISLUA MEXIYy pa3IdyHbIMH CBONCTBAMH, a TakKXKe IPOTHO3UPOBAHUE
CBOMCTB TIPOMBIIIUICHHBIX MMOTy()aOpruKaToB W3 THUTAHOBHIX CIUIaBOB. CucTema
cozgana Ha ocHoBe CVYBJ[ Microsoft SQL Server u oObenuHeHa ¢ yxe
cymectBytomeid bJl, comepkameit crnpaBounyro wuHpopManuioo. ba3za maHHBIX
COCTOUT U3 23 TaOJuIl, TTO3BOJISIONINX XPAHUTh Ha3BaHUE MAPOK CILIABOB, HOMEpa
OTJICJILHBIX TJIABOK U MOTy(PabpuKaToB, a TakxKe psia GU3HUIECKUX, MEXaHUUYECKHUX,
TEXHOJIOTUYECKUX M JPYruX CBOWCTB. TaOnmuilbl OpraHu3oBaHbl C Y4YETOM
TpeOOBaHMI HOPMATBHBIX (hOPM, TTPU ITOM OTCYTCTBYET N30BITOYHOCTh JaHHBIX. B
X0Jie paboThl OB MPOBEPEHBI CBSI3M MEXKAY TaOJIUIIAMHU, HACTPOCHBI PEXKHMBI
oOHOBJICHUST U ynaneHuss AaHHbIX. CxemMa BJI Obuta co3jmaHa ¢ TOMOIIBIO case-
cpenctBa CAErwin Data Modeler.Jl;is monb3oBaTenst cuctema OyJIeT UMETh BUJT
BeO-caiita. Kpome 3TOr0 mpeaycMOTpeHO MpoeKTUpoBaHUE BeO-uHTepdeiica, Hal
KOTOPBIM BeJeTCs paboTa B HacTosIIee BpeMs. PeanusyeTcss pas3jiciiecHHE IpaB

noctyna (moyib30BaTeNIM U aJMUHUCTPATOP CHCTEMBI). PAIOBBIM MOJIb30BATEISIM
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OyAeT pa3pelieHo MpOoCMATpUBaTh HMHPOPMAIUIO, MPOBOJUTH CTAaHJAPTHHIE
oTepaiy MONCKa, COPTUPOBKU M (DUIBTPALMU JAHHBIX. AJMHHHCTPATOpP MMEET
BO3MOXXHOCTb BHOCHUThb H3MeHEHHUs B bJl: OOHOBIATH MH(DOpMaLNIO, YAAIATH
CTapbie U 100aBJIATH HOBBIE JaHHBIE. [l pa3paboTku nHTEpdeiica UCHIOIb3yeTCs
cpena Microsoft Visual Studio.

Ha nepBoM 3Tare ruiaHupyeTcsi pa3BepThIBAHUE CUCTEMBI B JIOKAIBHOW CETH
Crynunckoro ¢punuana MAW ¢ uCnosib30BaHUEM TEXHOJIOTHH «KIUEHT-CEPBEPH.
B nmanmpHelmeM CyniecTBYeT BO3MOXHOCTh CO3JaHMS Ha OCHOBE CHCTEMBI
MH(OPMAIIMOHHOTO pecypca ¢ JocTynoM B ceth MHtepHeT. OH Oyner mosie3eH He
TOJIBKO ~CTYJEHTaM, UCCJIENOBaTeNsIM U MPENoAaBaTeNsIM, HO TaKXe H

COTPYIHUKAM TPO(UILHBIX MPEITPUITHIA.

PASPABOTKA KOMIINJIATOPA JJISA A3BIKA PAIITMPA

[ykamok B.A.

Hayunsliii pykoBoauTtens — 1o1., K.¢.H. JIugosckuii B.B.
Crynunckuid punmuan MAU, kad. «MCuldT»
e-mail: hunter9506(@gmail.com

PAITMPA — Pacuimpennsiii, AnantupoBansbii, [lormnan-NUHatepnperarop,
Penakrop, ApXxuB — 3TO NMPOUEAYPHBIN A3BIK ITPOTPAMMHUPOBAHUSA, C DJIEMEHTAMU
dbyukimonanpHoro. Paspaboran B Hauanme 1980-x rogoB B CCCP B kauecTBe
CpEICTBa TMepexo/ia OT MPOCTHIX SA3BIKOB (B YACTHOCTH, YUEOHOTO sI3bIKA POOUK) K
s3bIKaM 00Jiee BHICOKOTO ypOBHS. CHHTAKCHUC SI3bIKa TOCTPOEH Ha OCHOBE PYCCKOM
JEKCUKHU. SI3bIK MCHONB30BAJICA B INKOJMAX JJI H3Y4YeHHUS HH(POPMATUKH.
[IpenonaBanue Ha Panupe Benoce B xkypHane «KBant» ¢ Hauana 1980 rona.

Kak MoxHO BHIeTh M3 pacliM(pOBKM Ha3BaHUS SA3bIKa, S3bIK pamupa
W3HAYaJlbHO ObLI  peajn3oBaH Kak Ha0Op MakpopaculMpeHud Ha 0Oasze
a3bika [IOIIJIAH — wunTepnperatopa s3bika POP-2 nnsg BOCM-6. f3pik panupa

ObLT peanuzoBaH Ayist BOCM-6, a 3aTteM nist nepBoil coBerckoil [IDBM «Arar» B
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Hayaje 1980-x roJIOB cuJIaMu HECKOJIBKHX CTYJIEHTOB "
BBIITYCKHUKOB HOBOCHOMPCKOTO TOCYyIapCTBEHHOIO YHUBEPCHUTETA O], HAYaJIoM
I'.A. 3Benuropozackoro. Ha To Bpemsi, i3Ik HE yCTymajia 0 CBOUM BO3MOKHOCTSIM
JpyruM Yy4eOHbIM si3bIKaM. Tak, Hampumep, B SA3bIKE pamnupa HCIOJIb3YIOTCS
HEOOBSBISIEMbIC OCCTHIIOBBIC TIEPEMEHHBIC, MOICPKUBAIOTCS BHICOKOYPOBHEBBIC
COCTaBHbIC THWIIBI JAHHBIX — KOPTEXH M MHOXecTBa. KoprexeM B pamupe
Ha3bIBAIOT TE€TEPOTr€HHBIA TMHAMUYECKUI MACCUB, JI1 KOTOPOTO HAa YPOBHE SI3bIKA
MOJJIEP)KUBAIOTCS ONepalliid OOBEAUHEHHS, CPaBHEHUs, IMOJY4YEHHUs pa3Mepa U
W3BJICYCHUS YACTH.

B pa3zpaborke xoMmuisTopa JJisl sI3bIKa panupa UCIOIb3YeTCsl Mporpamma
reHepalnuu KOMIWISTOpOB bison, kommuiaaTrop s3bika cut+ (GNU gt++) u
nporpaMma TreHepaluu JiIeKcuyeckux ckaHepoB flex, a Takxke cucteMa
BEPCHOHHOTO KOHTPOJsi svn. PaboTa BBIMONHSETCA B HECKOJIBKO DTAaloB, C
pa3pabOTKu TPOCTEUIIUX BO3MOXKHOCTEH W TOCTENEHHO — pa3paboTku Oosee
CIOKHBIX. DAKTUYECKU PEATU3yeTCsl PACHIMPEHHBIN S3bIK — panupa+t, B KOTOPOM
ucronb3yercst nomanepkka Unicode, MOMYyCTUMBI JIOTUYECKUE BBIPAKECHUS,
pa3pemiaeTcsi OMycKaThb W30BITOYHBIE 3HAKU «;», IUIAHUPYETCS pPEean30BaTh
noaaepxkky OOII, ucnons3ys HapaboTku mo rpaduyeckoit cpeae Konctpyktop
VCIIOJIHUTENIEH, KOTOPBIM HEMHOTO IIOX0XX Ha NPOCTEHIIUN BU3YAJIbHBIN S3BIK
MPOTPpaMMHUPOBAHUS JJISI IIKOJbHUKOB MIIQAIIMX W CPEIHUX KJIACCOB CKpETU
(Scratch). [TnanupyroTcst U Ipyrue pacuMpeHus, Aeaoue si3bIk 00J1e€ MOIIIHBIM
U yJTOOHBIM.

B nepByro ouepenb, ObulM pean30BaHbl MPOCTEUIINE MATEMAaTHYECKUE
BBIYKCIICHUS MW Omeparop nedatu (BbIBOJAA). 3aTeM, HEOOXOIMMO ObLIO
peanr3oBaTh BO3MOXXHOCTh pa0OThI C IEPEMEHHBIMU U NMPUCBauBaHUEM. B naHHOM
pa3paboTKe peaqu30BaHO TEPBOHAUYAILHOE, 00JIE€ €CTECTBEHHOE MPHCBAWBAHUE
“cneBa HampaBo’. CleAylOIIMM 3TanoM cTaja peanu3anus JIOTUKH. CMbIci
nornyeckux oneparun M, WMJIM, HE coorBercTByeT NpUHATOMY B MAaTEMATHUKE.

Onepam/m CpaBHCHUA OIIPCACICHBI I YMCIOBBIX 3HAYEHUN M TEKCTOBBIX CTPOK.
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[Tocne, ObM peanu3oBaHbl ycioBHble npeanucanus u 1uka [IOKA. Bcee
YCIIOBHBIC IIPCAINIMCAHUA — COCTaBHBIC, T.C. COACpKAT JAPYIrue MNOpPCANHUCaAHMI,
KOTOpBIE TaKX€ MOTYT OBITh COCTaBHbIMU. KOHIIOM CIIMCKa BIIOKEHHBIX

H'H

npeanucanuii cumtatorcsi cioa BCE, MHAYE u 3nak "!". Ecnu onHo u3 HuX
MPOMYIIIEHO, BCE NalbHEUIINE MNpeAnucaHus OyAyT CUMTAThCS YacThIO TOU Ke
BeTBU. [{ukn [TOKA uMmeer TpaiMIIMOHHYH0 CEMAHTHUKY: BHA4alle IPOBEPSIETCS
YCJIOBHE, YKa3aHHOE B 3aroJIOBKE LMKJA. ECIIM OHO MCTUHHO, BBITIOJIHSIOTCSA BCE
npeanucanus ot 3Haka 7 go cimoBa BCE. Eciaum mpu oudepenHoil mpoBepke
YCIIOBHE OKa3aJoCh JIOXKHBIM, BHIIOJTHEHHUE IIUKJIA ITpeKpaliaercs. Ecin oHO ObLI0
JIO’KHBIM MPU MEPBOU K€ MPOBEPKE, TEJIO LUKIIA HE BBITTOJIHUTCS HU pasy.

Jlanee muaHupyercs peaan3oBaTh IPoLEayphl, PYHKIUHU, MOJIEPKKY MAaCCUBOB U
omnepannii HaJl HUMH. SI3bIK panupa+ MOKHO NPEACTABUTH KAK C OJTHOW CTOPOHBI
yI00HOE  CpPEJACTBO I  HayaJlbHOrO  OOy4YeHHS  MPOTPAMMHUPOBAHUIO
PYCCKOSI3BIYHBIX IIKOJIBHUKOB, @ C JIPYrOdl CTOPOHBI MHCTPYMEHT OJHM3KHI IO

BO3MOKHOCTAM ITOITYJIAPHBIM A3bBIKAM CIICHAPHCB.

UCIOJb30BAHUE COBPEMEHHBIX BEB-TEXHOJIOTI' U1
JUIA PEAJIM3AIIMU KJIETOYHBIX ABTOMATOB THUITA BRIAN'S BRAIN
Bononuenko B.C.
HayuHblil pyKOBOAMTENB: AOLEHT, K.(.H. JInnosckuii B.B.
Crynunackuit punuan MAU, kad. «MCuldT»
e-mail: vasimple@ya.ru, litwr@yandex.ru
WWW-6pay3ep GdakTHUecKu MpeacTaBiIseT co00W HWHTEIICKTYyaabHbBIN
rpauyecKkuii TepMHUHAJ, MOAKIIOUYEHHBIN K I100adbHOM CETEBOM OIepanuoHHOU
CUCTEME, sApa KOTOpOH oOpa3yloT MUJUTHOHBI (DU3MYECKUX U BHUPTYAIbHBIX
cepBepoB. KoMmbloTepsl pa3HbIX anmapaTHbIX apXUTEKTYpP, C Pa3HbIM CHCTEMHBIM
IpPOrpaMMHBIM ~ OOECIIEYeHHEM, HCIOJb3ysl TAaKOM TEepMHUHAJ], MOJy4aroT
paBHOIIPABHBIN JOCTYM K pecypcaM ceTu. Pecypchl MOTyT MpeaoCTaBIsTHCS B BUIE

naHHbIX U B Buje IO, KOTOpOro ¢ KaXXIbIM TOJIOM CTAHOBUTCS BCE OOJIBIIIE.
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MoXHO pgaxe MpeanoJIoKUTb, YTO CETEBBIE IPUKIAIHBIE IPOTrPpaMMBbl  CO
BPEMEHEM BBITECHST MHOTHE JIOKAJIbHbIE, TPUBA3aHHbIE K KOHKpeTHBIM OC.

OCHOBHOE CpEICTBO I HAIMCAHMS CETEBBIX IIPOrpaMM — 3TO S3BIK
IporpaMMUpOBaHus sBackpunt. [pyrue cpenctsa, Hanpumep, VBScript, Dart nunu
Tcl, uMeroT B Hacroflee BpeMs HE3HAYUTEIbHOE TI0JI€ IPUMEHHMOCTH.
Hanucanue nporpamm-cuieHapueB A1 Opay3epa TpeOyeT uX TECHOM MHTErpaluu ¢
HTML. HTMLS5 npenocraisieT OCHOBY AJII MHOXeCTBa BeO-TexHosoruii: DOM,
CSS, SVG, WOFF, nporpamMMupoBaHHs CLIEHAPHEB, ... SIBACKPUNT, COBMECTHO C
apyrumu HTMLS-texHomorusiMu, (pakTHYecKu JOCTHUT LENH, KOTOPYIO CTaBHIIU B
90-e nmepen A3BIKOM sIBa, T. €. MOJHOW HE3aBUCUMOCTH OT annapaTtypsl u OC.

Peanm3zanys KieTOYHBIX aBTOMATOB — 3TO 3a7a4a, U3BECTHAsA CBOCH BBICOKOU
BBIYMCIIUTENBHON  CIOXHOCTBIO. Jlng Toro, 4rtoObl HUMETh BO3MOYKHOCTh
paccuuThiBaTh MOBEJECHUE aBTOMATOB Ha JOCTATOYHO OOJBIIMX IMOBEPXHOCTSX,
UCIIONB3YIOT HENPOCTOM B peald3aluy XJOWI-aJropuTM. Takod aiaroputM
peanu3oBaH, B yacTHocTH, B mporpammax Golly m Xlife. Xsur-anroputm oudeHpb
HeA(p(EKTUBEH /Il aBTOMATOB Xa0THUYECKOTO TUIIA, TO3TOMY HCIIOIb30BaTh TaKUe
aBTOMAaThl ¢ camMoi monyJisspHoil nporpammoin Golly 3arpynHuTensHO. ABTOMATHI
tuna Brian'sBrain oTHOCATCS K XaOTMYECKOMY THITY, HO TE€HEpUPYEMbIE€ HMU
o0pasibl UMEIOT MHOXKECTBO PETYJISIPHOCTENH, OCOOCHHOCTH KOTOPBIX HE BIIOJHE
W3YYEHBI.

Jlis Opay3epoB MOXKHO NMHCAaTh HPOrpaMMbl, CKOPOCTh KOTOPBIX JIHUIIb B
HECKOJIBKO pa3 YCTYIAeT CKOPOCTH WCIOJIHEHUS aHAJOTHYHBIX IIPOrpamM,
CO3JaHHBIX 11 KOHKpeTHbIX OC € NCIOJIB30BAHUEM JTYUIIUX KOMITHIIATOPOB.

KileTtouHbli aBTOMAT BBIOJHEH B BHUJAEC NPSIMOYIOJIBHOTO IIONA €
TOPOUIAJIBHOM Tomojorueu. Pabora KjeTouHOro aBTomMaTa mpoOUCXOIUT IO IIaram.
Hcnonp3yeTcst onTuMu3anus, Ipu KOTOPOM B OOJIBLIIMHCTBE CIy4ae OCTATOYHO
IIPOYUTATH COCTOSIHUE JIMIIB TPEX COCEAEH U3 BOCBMH.

JIns BU3yalIM3alMM COCTOSHUS TIOJISI MCIOJIB3YETCS canvas — DJEMEHT

HTMLS. Ha kaxnaoMm miare BU3yallU3allMM CHayajla PUCYETCA IyCTOE MOoJie, a
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IIOBEPX HEro OTPUCOBBIBAIOTCS MOJIOABIE M CTapble KIETKH, YTO IIO3BOJISAET
YMEHBUIUTH KOJMWYECTBO BBI30BOB OTPUCOBKH M YBEIUYHUTH MPOU3BOAUTEIBHOCTD
BU3YyaJIM3ALNH.

Jlnsa anumanuu wucrnonbdyercs (ynkuusa window.requestAnimationFrame,
OoHa oOecrnieunBaeT BcTpoeHHbIM APl i 3amycka anumanuu. Yacrora Kaapos W,
COOTBETCTBEHHO, CKOPOCTb CMEHBI IIOKOJEHUH OIpaHMYEHAa YacTOTOW KaJIpoB
JKpaHa, U HU OJHO IIOKOJIEHHWE He Oyaer npomyieHo.Peanmn3oBaHo pyuHoe
3aII0JIHEHUE TOJIS ¢ IOMOIIBIO MBIIIH.

B panbHeiilieM IUTAaHUPYETCS] YCKOPUTh OTPUCOBKY c¢ momoinbio WebGL,
YTO IMO3BOJUT OOJBIIYI0 YacThb padOThl MO OTPUCOBKE IMOJS MEPEHECTH Ha
BUAcoKapTy. Taxxke OymeT yiIydllleH aJrOpUTM BBIYMCIEHHUS CIEAYIOLIEro
nokosieHust. byer 100aBiieH PeXXUM «IIOJHBIN Ta3).

Kiterounsle aBTOMAaTBhl Xa0TUYECKOTO THUIA MOJAEIUPYIOT HEKOTOPYIO CPELy.
WX yxe 1aBHO MCHONB3YIOT Ui paboThl ¢ MOJAENSIMHU razoBbix cpei. [lomobHoe
HaIlpaBJIEHUE MOXKET OBbITh E€CTECTBEHHO CBS3aHO C MPOrpaMMaMH OCBOECHHS
KOCMOCa W pPa3BUTHS ABUALMOHHOW IPOMBINUIEHHOCTH. Marepuansl INpoeKTa

pa3menieHsl Ha http://vasimple.github.io/brians-brain.

NCITOJIB3OBAHUE TEXHOJIOI'MM VLAN ITPU ITPOEKTUNPOBAHUU
JIBC U3JJATEJIBCKOI'O HEHTPA
I'pomoBa M./I.

Hayunbie pykoBoauTenu — 1OUEHT, K.T.H. Yenmanos A.B.
Crynunckuit punmman MAU, kadp. MCulAT
e-mail: sf-mai@mai.ru

CoBpemenHble HHGOPMAIIMOHHBIE TEXHOJOTHH HEPa3phIBHO CBS3aHBI C
MPUMECHEHHUEM W TPOCKTUPOBAHUEM BBIYMCIHUTEIBHBIX CETEH PaA3JIUYHOrO
Ha3HayeHus W Maciraba. B pabore craButcs 1enb BbIMOMHUTE mnpoekT JIBC

(Jlornueckass BeruncnurensHas CeTb) H3AATENbCKOTO  LIEHTPA, pPAa3feiivB
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WH(OPMAIIMOHHBIE TOTOKM pPa3HbIX OTJEIOB C TOMOIIBIO  TEXHOJOTUU
BUPTYaJIbHBIX YacTHBIX ceTel. TexHomorus Virtual LAN 6a3upyetcst Ha cTaHgapTte
IEEE 802.1Q. OcHoBHas uaesi BBEACHUSI BUPTYaJbHBIX CETEH B KOMMYTHUPYEMYIO
Cpelly — MOBBILIEHUE MOJE3HON MPOIYCKHONW CIIOCOOHOCTH 3a CUET JOKaIU3alun
IIMPOKOBEIATEILHOTO Tpaduka, GOpMHUPOBAHNE BUPTYATBHBIX paOOUMX TPYIIT U3
HEKOMITAaKTHO (B TUIaHE TMOJKIIOUYEHHUS) PACIOJIOKEHHBIX Y3JI0B, OOecredyeHue
0e30macHOCTH, YAydIlIEeHHE COOTHOIICHUS  IICHBI/TIPOU3BOIUTEILHOCTH 10
CPAaBHEHUIO C TPUMEHEHUEM MapIIPyTH3ATOPOB.

B pa6ote BrImoHEH pacdeT HH()OPMAIIMOHHBIX TOTOKOB KaXKJI0OTO CETMEHTA
JIBC, cpenHsisi CKOPOCTh MEXAY OKOHEYHBIM 00OPYJOBaHMEM M KOMMYyTaTOpaMu
cocrapisier 7,8 MOut/c,  Mexay = KOMMyTaTopaMd M IICHTPaJbHbIM
MapuipyTtuzaropoM — 83 MOut/c, nosromy pemeHo noctpouts JIBC Ha 0asze
texHosoruii Fast Ethernet, Gigabit Ethernet. WudopmanmonnsiMu moToxkaMu
yhnpasisier MapuipyTtuzarop ¢ nojaepxkkodn VLAN. Pacuer uHpoOpManmoHHBIX
MOTOKOB JJIsI OECIPOBOAHOTO JIOCTyna K cetu (6,8 MouTt/c), a Takyke IUIOIIaIb
MOMEIICHUN M31aTeNbCKOro IEHTpa IMOKa3aid, YTO HEOOXOJUMO MHUHUMYM [IBE
touku goctyna D-Link DWL-6700AP crampapra WiFi IEEE 802.11g/n.
Pazpabotannas JIBC oObenunser 18 pabouux CTaHUMH COTPYOHUKOB U
aIMUHUCTpaiuu, 3 cepBepa, S5 MHOTOQYHKIHUOHAIBHBIX YCTPOWCTB, IILIIO3
HNurtepHer. YeTslpe cermeHTa ceTH IOCTPOEHBI Ha Kommyrtaropax DGS-1100-
10/ME, DGS-1100-16/ME, DGS-1100-06/ME xommnanuun D-Link. Cermesr,
oOweauHstomuUi KouTposuiep nomeHa MS Windows Server, MS Exchange Server
u cepep «l1C: Ilpennpusatue», peanuzoBaH Ha ckopoctu 1000 Mout/c. B
OCTaJIbHBIX 3-X cermMeHTax kiaueHTckue [1IK B 3aBUCUMOCTH OT CETEBBIX aJalTepPoB
pabotator Ha ckopoctsx 100/1000 Mowut/c. Ilpu 3amene IIK 3amena
KOMMYTaTOpPOB M KaOenbHOW WHOPACTPYKTyphl HE HYyXHA, T.K.  MPOEKT
peanu3oBaH C «3amacom», Kabemn W KOMMYTAaTOpbl MOJCPKUBAIOT CKOPOCTH
1000 Mo6ut/c. KmroueBsim 3BeHOM JIBC wu3matrenbckoro I1eHTpa SIBIISIETCS

mapmipytuzatop Mikrotik RB951G-2HnD. Jlannoe mnporpaMMmHO-anmapaTHOE
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pemenne otHocutTca K kiaccy SOHO, mopnepxuBaer texHonoruro VLAN wu
XOpOIIO 3apeKOMEHIOBAN0 ce0s i peaau3aluu MoA00HBIX MPOeKkToB. Beero B
IIPOEKTE Ha KOMMYyTaTopax M Mmapiipytuzatope komnanuu Mikrotik HacTpoeHo
mectb VLAN: nepBasg o0beauHseT pabouyHe CTaHIMU AU3aHHEPCKOIro OTAeNa U
otnena mpoxaax, Bropas — I[IK Oyxrantepuu, tpethsi — IIK anMunuctpanumu,
yetBepras — IIK mpousBoacTBEHHOro otnaena, mATass — CEpBEPBI, WIECTas
IpelHa3HayeHa Uil yNOpaBlIEHHs, OHAa OOBEAUHSET AaKTUBHOE CETEBOE
obopynoBanue JIBC, mocTynm K Hell UMEET TOJIbKO CETeBOW aIMUHHUCTPATOP.
Hoctyn B HHTEpHET WISl COTPYAHHUKOB ILIEHTpAa PEAIM30BAH YEpE3 IILUIIO3
Traffic Inspector oreuectBeHHOM komnanuu Smart-Soft, B [10 1u1t03a BEIOJIHEHBI
HACTPOWKHM I  TOJb30BaTeleil, BKIIOYEHbI (QWIBTPHI HA JOCTyH K
HEXEJNaTeJIbHOMY KOHTEHTY, Il 3KOHOMHHM TpaduKa W CHW)KEHUM 3aTpaT Ha
noctyn B IHTepHET BKIKOYEH U HACTPOEH MTPOKCU-CEPBEP. AHTUBHUPYCHAS 3allUTA
JIBC 6a3upyerca Ha ESET NOD32 Antivirus Smart Security Business Edition.

B xozne npoextupoBanus pazpadborana cxema JIBC uzgaTenbckoro ueHTpa B
MS Visio, BbINONHEH pacyeT UHPOPMAILMOHHBIX MOTOKOB JJI1 Ka)KJ0ro abOHEHTa
JIBC, BbIOpaHO aKTUBHOE M TACCUBHOE CETEeBOE OOOpyJOBaHUE, H3Yy4YeHA
texHosoruss [EEE 802.1Q u nactpoenst VLAN Ha kommyrtaropax D-Link wu
mapripytuzatope Mikrotik, yctanoineno u Hactpoeno I1O na mumtoze MnaTepHer,

BBIOPAHO pellieHre st aHTUBUpycHOM 3auuThl JIBC.
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IJIEKTPOMOBUWJIM: HIAT' B BYAYIHIEE

Mumesko B.E.

HayuHblil pykoBOaUTEIb — K.T.H., A01l. YenmanoB A.B.
CTAMT um. A.T. TymanoBa, cneuraibHOCTh «T»
Crynuunckuit pumman MAU, kap. MCulIT
e-mail: XzedX888@yandex.ru

MpbI NpUBBIKIM K JABUTATENsIM BHYTPEHHETO CTOpaHus, HO B OyaylieM BcE
u3MeHurcs... B manekom 1839 rogy B Illotnangum Obln pa3paboTaH NEpBBIA B
MUpE 3JIEKTpUYecKuil aBToMoOmIb. Ho ¢ TeX mop mMpoKoro pa3BUTHs TEXHOJIOTUU
AIIEKTPUYECKUX M THUOPHUIHBIX aBTOMOOWJEH HEe Mmoaydmian. YTo HE CKaXellb O
JBUTATENSIX BHYTPEHHEro cropanus. Ho B cOBpeMEHHOM MuUpE B CBSA3M C
JIOPOTOBU3HOM TOMIMBa U 3a00TOMl 00 3KOJOTMUM MHOTHME aBTOIPOU3BOJIUTENN
HayaJld BKJIAJbIBaTh OrPOMHBIE CpEACTBA JUJISl CO3JaHHMSl aBTOMOOWIIEH,
paboTraomux Ha s3JeKkTpuyeckux asurarensax. IIpounuo 177 ner! M Bor yxke
AIIEKTPOMOOWIIM  SIBJIIIOTCS HE KOHLENT-KapaMH, a HACTOSALUIMMH CEpUHHBIMU
apromoOunsimMu. Ceifuac, B Hame BpeMsi HEBO3MOXHO MPEJACTaBUTh XKU3Hb 0€3
aBTomMoOusel. JIMUHBIN, CreNTeXHUKa U OOIIECTBEHHBIM TPAHCHIOPT OKPYKAIOT
Hac noBcrony. KusHp yckopsercs! Ho Mbl He 3amymbiBaeMcs (MM TOYTH HE
3aJlyMbIBaeMcs!), Kak BBIXJIONBI 3arps3HAIOT atMocdepy. s Ha 3Ty cuTyanuio
C 3arpsi3HEHUEM BO3/yXa, MMEHUTbIE aBTOKOMIIAHUM CTPEMSTCS pa3paboTaTh CBOU
aNeKTpuueckue u TuOpujaHbie aBTomoOwnu! Takke He CTOMT 3a0bIBaTh 00
aBTOMOOMJISIX C BOJOPOJIHBIM JIBUTaTesIeM. JTO MOJENN OT pa3HbIX aBTOKOMITaHUH,
takux kak Audi-A7-Sportback-H-tron-quattro, Golf-Sportwagen-HyMotion wu
Passat-HyMotion. Haubonee nporpeccupyromias komrnanusi — Tesla Motors. Ota
koMrianusi Obuta ocHoBaHa Mimonom Mackom B 2003 romy. Kommanusi Tesla
Motors pa3zpaborasia HECKOJIbKO MOJIEJEH CBOMX OJJEKTpOKapoB. Takxke He
3a0bIBacM JIpyrux mnpenacraButeneid, ot komnanuii BMW u GM, a Ttakke
Mitsubishi Motors. CootBerctBenno BMW 13, Chevy Volt u Mitsubishi I-MiEV.
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Ho, HecMOTps Ha MOCTOSHHBIE pa3padOTKH, KOTOpPbIE BEAYTCS B 3TOM obnactw,
TOBOPUTH O TOM, YTO CKOPO BCE aBTOMOOWIIN OYIyT 3aMEHEHBI 3JIEKTPOMOOUIISIMH,
paHo. Bce »3TO O0OBsCHSETCS HEXeTaHUEM OOJBIIMHCTBA AaBTOBJIAJEIIBLICB
3aMEHUTh CBOW OOBIUHBIM aBTOMOOWJIb Ha 3JEKTPOMOOWUTh. MBI MPHUBBIKIN K
JBUTaTelIIM BHYTpPEHHEro cropanus. Ho ckopo Bce M3MEHMTCA. Yxe cendac
MOKHO BCTPETUTh J3JIeKTpoMoOmwIn Ha poporax Poccun. Jlrogm mnokynaror
AIIEKTPOBEJIOCUTIENIBI U AJIEKTPOCKYTEPHI, YTOOBI J0OHpaThCs 10 paboThl. Bo Beeit
EBpomne yxe cymecTByloT OecIulaTHbIE 3apsiHble CTaHLUMU. JIoau MNOKymaroT
AIEKTPOMOOMIIb M COBEPIIEHHO OECIUIaTHO MYyTEIIECTBYIOT OT '"3apsAgku K
3apsake” uepes [Ipary, [lapux, bepaun u Amcrepnam. Takue cTaHIIUU YK€ €CTh U
B Poccun. DnexkTpoTpaHCopT NPUXOIUT B HALTY KU3Hb, XOTUM MBI 3TOTO WJIH HET.
B He TakoMm yx pajniexkoMm OyayiieM u3 Haiiero ropoja nponaayt Bce A3C. Bo3ayx
CTaHeT 4uie, a ropoa tume. OIHaXIbpl, B OYEPEAHON pa3 BBIAAS U3 JOMa, MBI
IOMaJeM B COBEpIICHHO JApyro Mup. OTO OyAeT MHUp DBJIEKTPUUECKOIO

TpancnopTa. Hauano HOBOM 3pbl MPOMBIIIJIEHHOCTH U MAIIITMHOCTPOEHUS.
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Cexnus Ne 2 MartepuajioBeieHUe, TEXHOJIOTUA
U aBTOMATH3aUusA 00padoTKu
MaTepuajioB

PykoBoauresib ceKIuM:
aou., K.T.H. [loaskoB O.A.

142800, r. CtynuHo, ya. [IpuctanunonHas, 1. 4,

Crynuuckuit pumman @I'BOY BO «MockoBckuil aBUAITMOHHBIA UHCTUTYT
(HaIIMOHANIBHBIN HCCIIeIOBATEIbCKUN YHUBEPCUTET

Kadenpa «TexHonorust u apromatuzanus 00pabOTKH MaTepruaIoBy

(496) 644-27-38; e-mail: sf-mai@mai.ru

YIIPABJIEHUE CKOPOCTDBIO OXJIAKIAEHUSA ITPU 3AKAJIKE
JAUCKOB U3 )KAPOITPOYHbBIX HUKEJIEBBIX CIIJTABOB

bepesuna 1.A., Peibannora E.H.

Hayunslii pykoBoaurens — K.T.H. Peinaenkos /1.B.
OAO «CtynuHcKasi METALTyprudecKkas KOMIaHUsD)
e-mail: berezina@smk.ru

CKOpOCTh OXJIAKACHUA TPU 3AKAJIKE JUCKOB M3 >KapONPOUYHBIX HUKEIEBBIX
CIUIABOB OKA3bIBACT BJIMSAHUE HA €ro HKCIUIyaTallHOHHBIC XapaKTEPUCTUKHU.
B Tabnune 1 mpuBeneHbl JaHHBIE O CBOWMCTBaX KPYMHOTaOapUTHBIX JHCKOB,
MOJTYYSHHBIX 110 TEXHOJOTHH TPaHYyJbHOU MeTauTypruu. J{ucku ObLIM 3aKajcHBI B

karicyse u 6e3 He€. Kancyna uzrotosnena u3 6-mumummetrpoBoit cramu Ct20.
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Taoauna 1.
Pe3yabTaThl HCNIBITAHNUS TUCKOB, TEPMOOOPAOOTAHHBIX B KamcyJie H 0e3 KancyJibl.
B cko0kax yka3zaHo KOJIMYeCTBO IMCKOB B BbIOOpPKeE

OB, Co02, KCU,
Cocrosinne Kre/mm> KIc¢/MM 0, % y, % Krem/em’
bes karncysr (64) 153,7 111,2 22,7 24,0 5,0
B kancyne (157) 151,5 107,8 24,0 23,5 5,7
Pasnumna 3nayenunii, aoc. 2,2 34 -1,4 0.4 -0,7
Pa3sumiia 3HaueHU, OTH.,
% 1,4 3,1 -6,1 1,9 -14,0

Kpome 3akanku B Kamncyiae U 0e3 KarcCyisl,

YIIPaBIATbH CKOPOCTBIO

OXJIQXJEHUS MOKHO, BAapbHpPYsl MHTEHCUBHOCTH BO3JYIIHOTO MOTOKa B Kamepe
oxjaxaenus. Kamepa cHaOkeHa BO3IyXOHArHeTaTels MU BEHTWJISSTOPHOTO THIIA.
YacTtoTra WX BpameHUss MOXET MeHATbCa B mpenenax or 30 mo 60 I'm, uyro
MPUBOJUT K M3MEHEHUI0 00BhEMa MPOKAaYMBAEMOIo uepe3 kamepy Bozayxa. s
OLICHKM  OXJIAKJAIOIIEH CIOCOOHOCTM KaMmepbl Oblla MpPOBEAEHA Cepus
DKCIIEPUMEHTOB.

Temrier maccoit 300 Kr ¢ 3a4€KaHEHHOM TEPMOIAPOM OXJIaXKAAJICS IMOCIE
Harpesa 10 1200°C mpu gactote Bpamenust BeHTHTopoB 30 u 50 I'n. Eme ommo
OXJIAXKJIEHHE OBLJIO OCYIIECTBJICHO IJisi TOTO JKE€ TEMIUIETa, YIMaKOBAaHHOTO B

Karcyiy, 4ToObl CBIMUTHPOBATh OXJIaXAeHUe aucka B kamncyse. [lo pesyiabTaTtam

HKCIIEPUMEHTOB ~ ObUIM  TOCTPOEHBbI  KpuBble  oxjaxnaenus  (Puc. ).
1200
1100
\
1000 \\
v
© 900 T SN "r- 30y Puc. 1. 'paduku oxnaxxaeHus TeMILIETa PU
P 800 TN N — — 50ry Pa3sIMYHBIX YCIOBUAX OXJIAXKICHUS
700 \ e
\ R — B Kancyne
600 R
\
500 SRR
400 T T T T T T ‘\\ T T \~\~ T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55
Bpema, muH

JInst  JKapOmpOYHBIX HHUKEJIEBBIX CIJIABOB HMMEET 3HAUYC€HHE CKOPOCTh
oxJaxaeHus 10 temmeparyp mopsjaka 700-800°C. Jlamee B GOJIBIIMHCTBE CILIABAB
npeKpaiarTcs (pa3oBble U3MEHEHHUS, U CKOPOCTh OXJIAKICHUS TIepecTaéT Urpath
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ONIPEICIISIONIYI0 POJIb JUIA TIOJYyYCeHHS CBOWCTB TIpU TepMmooOpadotke. Jlms
muanasona Temmeparyp 1200-700°C ObLIM OIEHEHBI CKOPOCTH OXJIAXKICHHUS
teMruieTa. Pe3yiabTaTel 000011IeHbI B TA0M. 2.

Taoauna 2
CkopocTy oXJIa:KIeHHUs TEMILIETA MPHU PA3JINYHbIX YCI0BUAX OXJIAKICHUSA
(B ckOOKAX MOKAa3aHbI PACYETHBIE 3HAYEHUS C BEJIUYUHOM JOCTOBEPHOCTH
annpoxkcumanuu 0,97-0,99)

Ne YciaoBue OXJaKIeHUus CkopocThb
OXJIAK/AeHUs],
°C/mun

1 | Yacrora BpaiieHus: BEHTWIATOPOB Bo3ayxoHar"erarecs 30 I'i 10 (9,56)

2 | Yacrora BpaieHusi BEHTHIATOPOB Bo3ayxoHarnerarecs 50 I'i 20 (19,23)

3 | YacroTa BpaiieH!s] BEHTHIATOPOB Bo3ayxoHarneratecs 50 ', Temmiet B | 30 (28,46)

Karcyle
BriBogbr:

1. Ilomy4yeHbl KpuUBBIE OXJAXKIACHHUS sl KpPYNHOraOapUTHBIX JIMUCKOB U3
YKapOIIPOYHBIX HUKEJIEBBIX CIIJIABOB B KAMEPE OXJIAXKICHUS.

2. YCTaHOBJIEH JuWalia3oH CKOPOCTEM OXJIAXKICHHS JUIsl IPOMBIILICHHOU
KaMepbl OXJIaXICHHUS.

3. TlokazaHo, 4TO OXJAaAUTENIbHAsI KaMepa HEe MOXKET OOeCleYuTh PaBHYIO
CKOPOCTb  OXJaXIEHHUS Il JIMCKA, OXJAXKIAaeMOoro B Karcylie M 0e3 Heé.
CrnenoBaTenbHO, pEIIEHUE O CHATUU KalCyJjbl IEpes TepMOOOpabOTKON JOIKHO
MPUHUMATHCS C YYETOM TOTO, YTO CBOMCTBA JAMCKA HEM30€KHO OyAYyT OTIMYATHCA

OT MOJIyYa€MbIX [0 CEPUMHOU TEXHOJIOTUH.
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O ®OPMUPOBAHUU I'PAHY.JI C OCTATKAMM JUTON
CTPYKTYPbBI B KOMITAKTAX
N3 KAPOITPOYHbBIX HUKEJIEBBIX CIIJIABOB

Pri6annioBa E.H., bepesuna 1. A.

Hayunsbiii pykoBoautens — K.T.H. Peinaenkos J1.B.
OAO «CtynuHcKas METAILTyprudeckas KOMIaHUsD)
e-mail: rybantsova@smk.ru

OnHO U3 ABJIEHUN, KOTOPOE MOKHO HAOJII0OaTh B U3JIEIUAX U3 KapOIPOUHBIX
HUKEJICBBIX CIJIAaBOB, TIOJYyYaE€MBIX METOJOM TOpSYETO H30CTATHUECKOTO
IPECCOBAaHUS M3 TpaHyl, SBISIOTCA
IpaHyJibl, HMEKIIKWE NPU3HAKU JIUTOM
CTPYKTYpHI (puc. 1).

HccnenoBaHusi ~ KOMIIAKTOB U3

Pa3JIMYHBIX CIINIABOB IIOKA3bIBAKOT, YTO

«JIATOM KapKacy» TAKUX TpaHys of ‘F -
i i e T
o Puc. 1. I'panyna ¢ npu3zHakaMu JIUTON
MPEICTABISET coboit KapOu/IbI,
CTPYKTypBI B KOMIIAKTC U3 HUKCIICBOI'O
pacnoJjIoKEeHHbBIC o JINHUSAM, Crijtaba

COOTBETCTBYIOIIUM UCXOJHON AEHAPUTHOUN CTPYKType rpanyi. O BbISIBIEHUU 3TOU
CTPYKTYpHOM aHOMaJMM UMEIHUCh COOOLICHHsS YK€ B IEpBbIE T'OJbl OCBOCHUS
METAJUTypruu rpanyil. E€ cBs3bpIBANIM € pa3HBIMU IPUYMHAMU:

1. Obpa3zoBaHue rpaHyi ¢ HOBBILICHHBIM KOJMYECTBOM YIJIEPOJa M CHIIBHO
JMKBUPYOLIUX AIIEMEHTOB B nporecce pacIbUICHUS ANEKTPOAA,
M3TOTaBJIMBAEMOI0 U3 JOCTATOYHO KPYIIHBIX XUMUYECKA HEOJJHOPOIHBIX CIIUTKOB.

2. Paznuunem Temmeparypbl IMOJHOIO pacTBOpPeHUs Y -(a3bl ms TpaHynd
Pa3JINYHON KPYITHOCTH.

3. PaznuuHo#i cTeneHblo neopManuu rpaHyd pa3HOM KPYMHOCTH, M, Kak
CJIEACTBUE, PA3JIMYHOM TEMIIEPATYPON UX PEKPUCTAIUIN3ALNNA U TOMOTCHU3ALINH.

Kaxnoe wu3 mnepeyuciieHHbIX OOBSACHEHUH MOKET OBITb TNPUMEHEHO B

OHpeHeHéHHBIX, OI'paHUYCHHBIX PAJI0M YCJIOBI/Iﬁ, ClIy4dadax, OAHAaKO 3KCIICPUMCHTDBI
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MOKAa3bIBAIOT, YTO TAKWUE TPAHYJbl BBIABIAIOTCS B MOHOJUTE W MPU OTCYTCTBUU
ITUX YCIIOBHM.

B macrosimieit paboTe TPEANPUHATHI MOMBITKM KaK YCTPAaHUTh ATy
CTPYKTYPHYIO aHOMAJIMIO TOCPEICTBOM JOIOJHUTEIIBHOM TEPMHUYECKOU U
Oapuueckoil 00pabOTKH, TaKk M CIOPOBOLIMPOBATH YCHICHUE HTOTO SIBICHUS
CHEIUaTbHBIMUA TEXHOJIOTMUYECKUMU MPUEMAMH.

Ha ocHOBe »SKCIEpUMEHTaNbHBIX pE3yJbTAaTOB MPEMIOKEH MEXaHU3M
o0pa30BaHUs TAKUX T'PaHyJl, COTJIACHO KOTOPOMY, UX 00pa30BaHKe MPOUCXOIUT IO
CIEYIOIIEH CXEME:

l. [Ipu pacnbuleHHM 3J€KTPOJa BO3HHMKAIOT MOMEHTHI HECTaOMIBHOIO
rOpeHusi IUIa3Mbl, B pe3yJbTaTe€ KOTOPHIX Ha OIUIABIIEMOW MOBEPXHOCTHU
anexTpoaa popMupyercs YEpHbINA HANET, coAepkamuii okosio 50% (at.) yriepona;

2. IIpy omIaBlIeHHH IOBEPXHOCTU 3JIEKTPOJA YIIEPOI MNEPEXOAUT B
pacruUiaBiICHHBIA METasll, U3 KOTOPOTro (GOPMUPYIOTCS TpaHyJibl. 3a CU€T TOTO, YTO
pacCIUIaBICHHBIA CI0M nMeeT Tommuny 20-50 MKM, BpeMEHU, B TEUEHUE KOTOPOTO
KUJKAW METaUT JIBIKETCS K Tepudepur Topla, B OOJIBIIMHCTBE CIIydacB
OKa3bIBAa€TCAd JIOCTATOYHO i OoJiee-MEHEe pPaBHOMEPHOrO pacnpeeiaeHUs
yriaepojia no 00bEMy KUIKOro METasia;

3. ['panyna, oOpa3oBaBIasics 1Mo TaKOMYy MEXaHU3My, o0yajmaeT Oosee
BBICOKOM  TBEPAOCTHIO HA (OHE JpPYruxX TIpaHyld, I[O3TOMY B  XOJe
ra30CcTaTUPOBAHUs HE MPETEPIIEBAECT U3MEHEHUS (POPMBI, OCTABasICh CPEPUUECKOM.

['panynbl ¢ npu3HAKAaMU JUTOM CTPYKTYPBI SIBIISIIOTCS HEYCTPAaHUMbBIM
neeKTOM MHUKPOCTPYKTYpPbl KOMIIAKTOB, M3TOTOBJICHHBIX IO TEXHOJOTWH, TpPU
KOTOPOM TPaHyJIbl MOJYYAarOT METOIOM PACHBLICHUS BpaLIAOLIErocs 3JIEKTPOJa.
Hu nomonHuTensHas Oapuueckasi, HA JONMOJHUTEIbHAs TepMHUUecKas oOpaboTka

HC MPHUBOAAT K BUIMMOMY YMCHBIICHUIO UX KOHICHTPALIUN B I10JIC MI/IKpOI]_UII/I(I)a.

37



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

3D CTPYKTYPHO-TEOMETPUUYECKASI MOJIEJIbL CTPOEHUS
TUTAHOBBIX CILIABOB B CUCTEME «TPEXMEPHOI'O
MATEPUAJIOBEJIEHMS (3DMS)»

Jpsiuenko M.A.

HayuHblil pyKOBOAUTENb — CT. penoAaBaresb, K.T.H. Hectepos I1.A.
Crynunckuit punnan MAU, kad. « TAOM»
e-mail: oranos94(@mail.ru

Tpyanoctu HEMOCPEICTBEHHOTO aHanu3a U PEKOHCTPYKLIUU
MPOCTPAHCTBEHHOI'O  CTPYKTYPHOTO  CTPOEHHUS MOTYT OBITh  IPEOJIOJICHBI
CTPYKTYPHO-T€OMETPUUYECKUM 3D KOMITbIOTEPHBIM MOJEJIMPOBAHUEM
CTPYKTYPHOTO CTPOEHHS, KOTOPOE paccMaTpHBAETCS HAMHU Kak JIONOJIHAIOIIAS
COCTaBHas 4acThb CUCTEMBI «HTErpUpPOBaHHOTO BrruucnurensHOro
MarepuanoBenenuss u  MWmwxunupunray (ICME). ICME 0Oa3upyercs Ha
MacIITa0HO-pa3MEPHOM  HEPAPXUUYECKOM  YPOBHE CTPYKTYpPHOTO  CTPOEHUS
METaJUIMYECKUX MaTepHUaiOB: 3JIEKTPOHHOE CTPOEHUE — aTOMHOE CTPOEHUE —
ME30CTpYKTypa — KOHTMHYyM. Mcrnons3yemble B ICME oCHOBHBIE TMON0XKEHUS,
NOAXOMABI, METOABI, IPOTPAMMHBIE CPEACTBA U  pe3yJbTaThl  aHAJIM3a,
PEKOHCTPYKIIMM M TECTUPOBAHUS MPOCTPAHCTBEHHOTO CTPYKTYPHOTO CTPOEHUS
METAJNTMYECKUX MaTepuaioB oObEAMHEHbI B HAy4YHOE HarpaBieHue « TpexmepHoe
MarepuaigoBeneHue (3DMS)».

3D  KOMIBIOTEpPHOE  CTPYKTYPHO-TEOMETPUYECKOE  MOJACIMPOBAHUE
HOJIUIPUYECKOTO CTPYKTYPHOTO CTPOEHHUS M €ro BU3yallu3aluM Oazupyercs Ha
MaTepUaNOBEICHUH,  TEPMOJMHAMHKE,  KpUCTAUIOrpaduu  MEeTauIMYeCKHX
MaTepHalioB, U 3aKIOYAETCS B MPEOOPa30BAHUU TEOPETUUECKHM OOOCHOBAHHOWN U
HKCMEPUMEHTAIBHO MOATBEPKIEHHOM HMH(OpPMALIUU O CTPYKTYPHOM CTPOEHUHU
METaJUIOB U CIUIABOB, B F€OMETPUUYECKYIO MOJeib. [Ipn 3TOM HCMNONB30BaIUCH
TEOPETUYECKHE TPEACTABICHUS O pPaBHOBECHBIX (opMax KpHUCTAUIUTOB B
COOTBETCTBUM ¢ IpuHUUINOM ['106ca-Bynbda u ycrnoBHUSX MOIHOrO AOMOJHEHUS

W30JMPOBAHHBIM MHOTOTPAaHHUKOM MPOCTPAHCTBA 0€3 MPOMEKYTKOB, HAIOMKEHUMN
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¥ KOMOWHALWNA C APYTMMHU MHOTOTpaHHUKaMU. [IpUHSATHIN YHCTO reOMEeTpUYECKUi
MOJIX0Jl, M30MPATENIBHOTO W TMOCIEAOBATEIBHOIO MPUTYIUICHUS Oo0Jiee OCTPBIX
Mex(da3HbIX 0f3 ABYrpaHHBIX YIioB OCTaTOYHOU [-(ha3oil B BepiimHax, a 3aTeM B
péOpax C COKpalleHHMEM TIPAHMYHBIX MOBEPXHOCTEH H30JMPOBAHHOIO  O-
KPUCTAJUTUTA U 3aMEHOM 000 TPaHMIl Ha 03 TpaHHIbl ¢ O0Jee HU3KUM ypPOBHEM
SHEPruM M oOpa3oBaHUE €AUHOTO 00BbEMa octaTouHOM [B-(asel 6e3 BB rpanuil
corimacyercs ¢ 0000mEéHHpIME Mak JIMHOM nmaHHBIMH 00 OTHOCHUTEIHLHOM
COOTHOIIIEHUHM SHEPIUM MeX(a3zHbIX/MEeKrpaHUUHbIX rpaHull. [Ipemnonaraercs,
9TO Kaxdass CTPYKTypHas COCTaBISIONIAs TIPEACTABIAET COOOW CIUIONIHYIO,
OJTHOPOJIHYIO, H30TPOIHYIO AehopMupyemyo cpenay. Mcxoas u3 BaXXHOCTH 3a1ad
yhnpaBieHus mapamerpamu 3D moxenel MOpOCTPAaHCTBEHHOTO CTPYKTYPHOTO
CTPOCHHMSI METAJJIOB W CIJIaBOB MW, KakK CIEACTBHE, BEPOSTHOTO YIPABICHHUS
MEXaHUYECKMMHU CBOMCTBAMHM M HMX IMPOTHO3UpOBaHUs mpemnaraercs 3D monenb
MEXKPUCTAJUIUTHBIX U MEX(a3HbIX 00beMoB. Oco00T0 BHUMAaHMs, Ha HAIll B3TJIS,
3aCIYKUBAET BO3MOXHOCTh HCIONB30BaHUS 3D CTPYKTypHO-T€OMETPUIECKOTO
MOJICIMPOBAHUSI M MOJCIUPOBAHUSL CTPYKTYPHOTO COCTOSIHUS TIPH pa3pabOTKe
neopMUpyeMBIX CIIAaBOB Ha OCHOBE MHTEpMeTauINaI0B TuTaHa TizAl (o,-criiaBb)
u TiAl (y-cmaBbl). DTH CIUIaBbl, KaK IMOTEHIMAIBHO CYIEPXKApPOMPOUYHBIE IO
OTHONIIEHUIO K TMPOMBIIIJICHHBIM TUTAHOBBIM CIUIaBaM, IPUBJIEKAIOT K cebe
BHUMaHue Oosee 40 ner.

CopepxarenbHO€ TO0CTOMHCTBO 3D CTPYyKTYpHO-T€OMETPUUECKOI0 MOAX0Aa
K KOHCTPYMPOBAHHUIO PABHOBECHOTO MOJUAPUYECKOTO CTPYKTYPHOTO CTPOCHUS
-, TICEBAO-0. U OFP-TUTAHOBBIX CIIJIABOB C HMCIOJIH30BAHUEM KOMITHIOTEPHOTO
MOJICIUPOBAHUS 3aKIIOYAETCS B: BU3yaJIM3aAIlMHU, PACIIMPSAIONICH U YIpOIIAoei
BOCIIPHUATHE; MaCIITAOUPYEeMOCTH CTPYKTYPHBIX COCTABIISIFOIIUX; BO3MOKHOCTH
IIEJICHATIPABJICHHOTO BO3JCHCTBUS HA OTHAEJbHBIE TapaMmeTphl; paspadotke 3D
MOJIeNIed MEXKPUCTALTUTHBIX U MEXK(Pa3HbIX 00HEMOB; KOJTMUYECTBEHHON OIICHKE

TaKUX CTEPEOJIOTMYECKUX MapaMeTpOB CTPYKTYPHOI'O CTPOECHHS KaK aOCOJIIOTHbBIE
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YACIIBHBIC MCKITPAHUYHBIC U MC)K(I)&BHBIC IMOBCPXHOCTHU U 00BEMBI Yy CIIIaBOB C

pa3IMYHON BETMYHHOM 3epHa U 00BeMHOM fomeil B-ha3bl.

KOMITIBIOTEPHBI AHAJIN3 1 COBEPIIEHCTBOBAHUE TEXHOJIOT MU
HITAMIIOBKHA IMCKA TYPBUHbI U3 HUKEJIEBOI'O CIIVTABA

Bonxkosa E.A.

Hayunblii pykoBouTenb — 3aB. Kadenpoii, 1.17.H. OBUMHHUKOB A.B.
Crynunckuit punran MAU, kad. « TAOM»
e-mail: volk2313@gmail.com

HanéxHocth Hanbosiee TsHKENIO HarpyXEHHBIX JeTalied TypOOpeakTUBHOTO
JIBUTATENS] — JUCKOB TYpOWHBI OMPENESETCS COBEPIICHCTBOM TEXHOJOTUU HX
npousBojictBa. OJHUM U3 HEAOCTAaTKOB OOJIBIIMHCTBA TEXHOJOTHMYECKUX
MPOIIECCOB  IUTAMIIOBKH JIMCKOB SIBIISIETCS HEPAaBHOMEPHOE pacIpe/eCHUe
HaKOIUICHHOM JeopMaiinu, Kak o 00bEMY MOKOBKH, TaK U IO 00bEMY YHUCTOBOM
JeTand. OTO OOYCIOBIEHO TMPUHLUUIHAIBHBIM OTJIMYMEM HPOCTON (HOpMBI
3arOTOBKHU OT CJIOHOUM (hOpMbI TOKOBKH. Paznuune crenenu aeopMUpOBaHHOCTH
oOjlacTe  TMOKOBKM  MPUBOAUT K  HEPABHOMEPHOCTH  (POpMUPYIOIICHCS
MUKPOCTPYKTYPhl U MEXaHMYECKHX CBOWCTB, CHIDKAET pecypc palOThl JHCKA.
Oco0eHHO BENMK PHUCK HSTOTO TPHU IITAMIIOBKE IMOKOBOK JIUCKOB W3 JIMTHIX
3aroTOBOK

B pabGore wuccienoBaHa BO3MOXHOCTh IIOBBIIICHUS PAaBHOMEPHOCTH
pacripe/iesieHus HakoTUIeHHON Aedopmaliuu 1no o0bEMy MOKOBKHU 0€3 yBEIMYCHUS
YHCJIa TEXHOJOTMYECKHX TMEepPeXOJ0B IITaMIOBKH. B kauecTBe 00bekTa BhIOpaHa
TEXHOJIOTUSI IITAMIIOBKM Ha THAPABIUYECKOM TIpecce JucKa TYpOMHBI U3
HukeneBoro cmasa OlI742. B kadyecTBE HMHCTPYMEHTAa  MCCIENOBAHUSA
UCIoab30Ba  oTeuecTBeHHYI0 CAE — cucremy MoOAENIUpPOBAHUS MPOIECCOB
miactuaeckont nepopmanuu QForm.

[Tpun MOJEIIUPOBAHUUN JNEUCTBYIOLIEH TEXHOJIOTUU LITAaMIIOBKH
HEpPaBHOMEPHOCTh HakoruieHHOW nedopmarmu (HJ[) B mepemenax koHTypa
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YUCTOBOM JETANN JOCTUIAaeT 3HAYUTEIBHOIO YPOBHS: B CEPEANHE MOJOTHA JUCKA —
obmacTh ¢ pa3zdbpocom 0,6 - 3,4 norapudmudeckoi aedopManuu 1 ABe 00JACTH C
yMepeHHOH edpopMUpOBaHHOCTHIO B BepxHel (1,1) u amxuel (1,06) gactu 06o/1a
nucka. B obmactu oOpasna moja mexanmdeckue ucnbeitanus HJ[ cocraBnser 1,1 u
IPUMEPHO CcOOTBeTCcTBYeT cpenneid HJI B mpenenax OOTOYEHHON 3aroTOBKH.
KoMmnproTepHBbIld aHAIN3 NEPEXO0JIOB JIECUCTBYIOUIEH TEXHOJIOTUU C MPUMEHEHUEM
KOOPAMHATHOMN JArpaHKeBON CETKU IIOKa3bIBaET, 4TO IBE
cinaboaepopMUpPOBAHHBIE 30HBI B CEpPEJMHE TMOJOTHA JHMCKA HACJIEIOBAHBI OT
OCAKEHHOM 3arotoBkd. VX (opMupoBaHHME HAaYMHAETCS YK€ Ha MEPBOM OCAJKe
BCJIEJICTBUE JACHCTBUS CHUJI KOHTAaKTHOTO TPEHUS, NPEMSTCTBYIOMIETO TEUYEHHIO
MeTasuia OT IIeHTpa K nepudepun.

JIns ymeHblieHuss HepaBHoMepHOoCcTH HJ[ Ha sTame mepBoil ocaaku BMECTO
IUIOCKUX OOMKOB MpENoKEHO UCHOJIb30BaHuEe (acoHHOW Tuiomanku. Jlus
YCTOMYMBOTO pa3MEUIEHUS UCXOTHOM 3aTOTOBKHU BBICTYIIBI BBIITOJTHEHBI B BEPXHEM,
a BHQJWHBI — B HIODKHEM Ooitke. KoHpuUTrypaiuo BHICTYIIOB U BIAAUH ONPEAEIISIIN
UCXOJAS U3 JIOKAJIBHOTO Je(OpMUpPOBaHMS HEOOXOJUMBIX 30H 3aroTOBKU. Jlis
noJiyueHus: 0osiee paBHOMEpHOro pacnpenenenuss HJl 3aroToBKy IOMOJIHUTENBHO
KaHTOBAJIM MEXKIy IEpBOM M BTOpoM ocankamu. B pesymprare H/[ B cepenune
MOJIOTHA JUCKa yioXujachk B uaTepBai 0,8 - 2,6; B BepxHe# yactu 0007a TUCKa —
1,3, nuxkueii — 1,4; B oOpasue — 1,2.

Hccnenyemas 1MOKOBKa  JUCKa HMEET  HEOOJIbIIYIO  aCUMMETPHIO
OTHOCUTEJIBHO IOBEPXHOCTH PazbEMa, YTO IO3BOJMIIO HCIIOJIB30BAaTh KAHTOBKY
OC)KEHHOM 3aroTOBKM TE€pe] NEepBOM IITAMIOBKON [l JOMOJHUTEIBHOTO
BoipaBHuBanus HJI. Kpome Toro, B mporiecce uccienoBanuii ObUIO yCTaHOBIICHO,
YTO OTKa3 OT IUIOCKMX TOPHU30OHTAJIBHBIX YYaCTKOB Ha BbICTyHax (HacoHHOMN
IJIONIA/IKU IS OCAJIKU B TOJIb3Y IMOJHOCTBIO CKPYIJIEHHBIX TaK K€ MCKIHOYAET
CIJIbHYIO JIOKaJIM3aluio Aepopmanuu. B pesynbraTte ObUIO MOTYyYE€HO HTOrOBOE
pacnpenenenue H/[ B mokoBKe: cepeauna nojoTHa aucka 1,9 - 2,7; BepXHsisa 4acTh
obona aucka 1,7; aykass - 1,0; obpazer — 1,2.

41



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

Takum oOpazoM, mnpuMeHeHHEe (PACOHHOW TUIOMIAAKK [JJIsi OCaIKH U
JOTIOJIHUTENIPHBIX ~ KAaHTOBOK  3arOTOBKM  OOECIEUMBAET  CYIIECTBEHHOE
BeIpaBHMBaHue HJ[ mo 00BEMY OOTOYEHHOM IMOKOBKM W YJIY4YIIAeT IPOTHO3

PAaBHOMEPHOCTH PaCIPEICICHUS MEXaHUYECKUX CBOWCTB.

OIEHKA OIITUMAJIBHOT'O KOMIIVIEKCA MEXAHUYECKHX
CBOMCTB TUTAHOBBIX CILTIABOB
B 3ABUCUMOCTHU OT CTEIIEHUM JIET TPOBAHUA

Yuobucona E.B., IImbeipoBa A.B.

Hayunble pykoBoautenu: npod., A.1.H. Eroposa 10.b.
Crynunckuit pumman MAU, kadpenpa «MCullT»
OAO «HIIIT «Aspocumna»
e-mail: sf-mai@mai.ru

B pabote Obun mpoaHaIU3UPOBAHbI CTATUCTHYECKHUE 3aBUCUMOCTH Tpeesia
IPOYHOCTH U OTHOCHUTEIBHOTO YJUIMHEHHUS NPYTKOB (AuamMeTpoM 8-65 mMm) u3
TUTAHOBBIX CIUIABOB O-, IMCEBIO O-, a+f-, mceBgo -, P-kiaccoB oOT uyMcia
JETUPYIOIIMX 3JEMEHTOB M XHUMHYECKOIO COCTaBa, BBIPAXKEHHOIO 4Yepes
HKBUBAJICHTHI 110 ATIOMUHHUIO U MOJIUOAeHYy. CTaTUCTUUYECKUI aHaJIN3 IPOBOJIMIN C
nomoteio TIIIIT «Stadia». beimm chopmupoBansl aBa MaccuBa JMTEPATYPHBIX
naHHbIX. J1J11 mepBoro MaccruBa ObUTM MCHOJIb30BaHbl SKBUBAJIEHTHI MO AFOMUHHUIO
U MONUOJIEHy, pacCuMTaHHbIE TIO CpEeIHEeMy XWUMHUYecKoMy coctaBy 111
OTEYECTBEHHBIX M 3apyO€KHBIX MPOMBIILIEHHBIX CIUIABOB, M TUIIAYHBIC

MEXaHMYECKUE CBOMCTBa TMpPYTKOB jauamerpoM 10-14 mMM. DKBUBaJEHT MO

cmp
9KE

amomunauio [A/] <" namensuics ot 0,8 1o 9%, nmo monubaeny [Mo] — ot 0 1o

33%, 4ncno JErupyMKX IEMEHTOB N, , 0T 0 10 8. [Ipenen npoyHOCTH MPYTKOB
(mocne mosiHOTO OTXUTa) Jiexkan B uHTepBaie 340-1250 MIla, oTHOCUTENBHOE
ymuaenne 8,0-37,0 %. Jlns BTOporo maccuBa ObLIM OOOOIIEHBI TOJIBKO TE
JIUTEepaTypHbIC JaHHBIC, B KOTOPHIX OBLI yKa3aH KOHKPETHBIM COCTaB CIUIaBa,

nuameTp npyTkoB (12-65 MM), KOHKpPETHbIE PEXUMBI OTKUIa M MEXaHUYECKHUE
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cBorcTBa. Bcero Obwio mcciegoBaHo 113 KOMMIO3MIIMM XMMHYECKOT'O COCTaBa
OTEUYECTBEHHBIX MPOMBIILICHHBIX M MOJICJIBHBIX CIJIABOB. [l HMCClieIOBaHHBIX
CILUIABOB CTPYKTYPHBIN 3KBUBAJICHT MO AIFOMUHMIO U3MeHseTcs oT 1,5 no 12%, no
MonnbieHy — ot 0 10 24%, 4Kciio JETUPYIOIUX 3JIEMEHTOB n,, 0T 0 10 8. Ilpenen
MPOYHOCTH MPYTKOB U3 UCCIIEIOBAHHBIX CILIABOB (ITOCJIE MOTHOTO OTXKUTA) JIKAI B
unrepBasie 385-1520 MlIa, otHocuTensHOE yanuHenue — 3,0-44,0 %. Jlna oneHku
ONTUMAJIGHOTO  COYETAHHS  MEXAHWYCCKMH  CBOWCTB  OBUI  HCIOJIB30BaH
KOMIUIEKCHBIA TMOKa3aTeNnbo, 0, KOTOpbId u3meHsics oT 4500 mo 22000 MIla-%.
Pe3ynbTaThl, MOdy4YeHHbIE AJi1 JBYX MAacCHUBOB, UMEIOT OJIM3KHUE CTATUCTUUYECKUE
XapaKTEPUCTUKUA, TOITOMY OHU ObUIM OOBEJUHEHBI B OJHY CTATUCTUYECKYIO
COBOKYITHOCTb.

AHaIN3 KOPPEIALIMOHHBIX 3aBUCUMOCTEM MEXAaHMYECKHUX CBOWMCTB OT
JuaMeTpa NpPYTKOB IOKa3aja, 4To yBenuueHue auamerpa ¢ 8,0 mo 65,0 mm
CTaTUCTUYECKH HE BJIMSET HA YPOBEHb MEXAHHUYECKMX CBOMCTB CIUIABOB, TaK Kak

K03 (ULMEHTHI Koppesuu 0au3ku K Hymo. C noeienueM [A/] 7 ¢ 1,5 no 12%

IKE

IpeAeNl NPOYHOCTH IPYTKOB JIMHEWHO TNOBBIMIAETCSA, a IUIACTUYECKHE CBOMCTBA

cmp
K8

cHkarorcd. B 3aBucnmoctu [Mo] Ipeies IPOYHOCTHA CHAyYalia IOBBILIACTCS,

cmp
2KE

OCTHUTraeT Makcumyma npu |[Mo =8-12%, 3aTeM YMEHbIIIAETCI. Y BEJIUUYCHUE
Yy ) y

KOJIMYECTBA JIETUPYIOIIMX KOMIOHEHTOB Ha 1 »3meMeHT (0e3 ydera BIUSHUSA
CTPYKTYPHBIX SKBUBAJICHTOB) MPUBOJUT K TMOBBIIMICHUIO TIPOYHOCTH B CPETHEM Ha
70-80 MIla. Haubonee CUIBHOE CHM)KEHHE OTHOCHTENILHOTO  YIJIMHEHUS
HaOJolaeTcsl sl CIUIaBOB C 5 JerupyrommMu snemeHtamu. CruoiaBel ¢ 6-8
KOMITOHEHTaMU UMEIOT MPUOIU3UTENBHO OJUHAKOBYIO IIACTUYHOCTH (~8-10%) u
HauOoJiee BBICOKME TMPOYHOCTHBIE cBoicTBa (~1100-1200 MIla). Ha ocHoBe

MIPOBEJICHHOTO aHajn3a OBUIM TMOCTPOCHBI JMArpaMMbl B KOOpPJWHATAX «Oy'0 -

[Mo] 7" » mpu pa3HbIX 3HAUCHUSX N, U [A[]7” . MakcuMmallbHble 3HAYCHUS

9Ke 2K6

MoKa3aTeNsd G,'0 HaOJFOJArOTCSA JUIsl CIUIABOB IEPEXOJHOIO Kiacca M IICEBIO [3-

cruiaBoB ¢ [Mo] 72 =9-18%, [Al] " =1-5%, n,,=3-5. YBenuueHue coaep kaHus o-

IKe 2Ke6
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o 2 7 (V]
CTaOWJIM3aTOPOB U HEUTpanbHBIX ymnpouHutenen no [AI] <7 >6% mnpuBoaUT K

IMMOBBIMICHUIO IIPCACIIA IIPOYHOCTH U CHMKCHUIO INNIACTHYCCKHUX XAPAKTCPUCTUK, YTO

B OCJIOM COIIPOBOKAACTCA YMCHBIICHUCM ITOKA3aTCIIA GB'S.

PEOJIOTMYECKHUE CBOMCTBA CILJIABA BT20
ITPU UCIHIBITAHUAX HA C/KATHE

Epmakos E.W., 3axapos A.C.

Hayunblii pykoBouTens — rpod., 1.17.H. HocoB B.K.
Crynunckuit punan MAU, kad. "TAOM"
e-mail: sf-mai@mai.ru

Llens HacTosIIEH pabOTHI 3aKIIt0YaIach B UCCICAOBAHUM U OLEHKE BIIMSIHUS
MEXaHUYEeCKOM cxembl aedopMaliii Ipyu BICOKOTEMIIEPATYPHBIX HCTBITAHUAX Ha
pPaCTSDKEHHE U CXKATUE€ U BIMSHUM COOTHOIIEHUS HAYaJbHBIX Pa3MEpPOB
HWIMHAPUYECKUX OO0pa3IoB IMPU HCMBITAHUAX HA CKATHE Ha PEOJIOTHYECKUE
napaMeTpel  miactuueckod negopmaruu. IlomydeHHble 1O pe3yJibTaTam
BBICOKOTEMIIEPATypHBIX HUCIBITAHUN Ha PACTSKEHHUE, CKATUE WIM KpydeHUe
PEOJIOTUYECKUE YCIOBUSA COCTOSIHUS, OTJIMYAIOIIMECS YPOBHEM U XapaKTEPOM
KPUBBIX TEUCHUS C U3BECTHBIM MPUOIMKEHUEM UCIIOJIB3YIOT B KAYECTBE UCXOTHOM
uH(OpMAIUU TIPU KOMIIBIOTEPHOM MOJICTUPOBAHUHN TEXHOJOTUYECKUX MPOIIECCOB
OM/I ¢ aHamM30M HPHEPreTHYECKUX MMapaMETpPOB, PACIpPENECICHUs HAMNpsHKEHUH,
neopManii 1 BO3MOKHBIM TMPOTHO3UPOBAHUEM CTPYKTYPHOT'O COCTOSIHUS U
CTPYKTYPHOTO CTPOCHUS I€(POPMUPYEMOTO CILIIaBa.

B kauectBe ucxomHoro marepuaina ucnoiab3oBanu criaB BT20: (Al-6,37%;
V-1,6%; Mo-1,6%; Zr-1,9). UcnibiTanust Ha pacTsbKeHUe o0pas3iioB ¢ TI00YIsIpHON
CTpyKTypoii mpoBoawiu B uHTepBane temmeparyp 800-1000°C ¢ HavambHBIMU
ckopocTamu aedopmarmn £,=5-10" - 5-107 ¢”'. HcnbTaHus Ha cxxatie 06pasioB

A15mm u otnomenuem Dy/Hy = 0,75; 1,0; 1,5; 2,0 u 3,0 mpoBoguau mpu
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temriepatypax 900 u 950°C ¢ HayadbHBIMH CKOpOCTSIMHU Jedopmanuu €,=5-10"
u2:107 ¢

JIns  ompenelieHWsT  CPaBHUTENBHBIX  XapaKTEPUCTHK  IMOJYyYECHHBIX
pPEe3yJbTAaTOB MCCIEAOBAHUN, NMPOBOAUIM MOJIECIUPOBAHUE IPOLECCOB CHKATUSL C
UCIIOJB30BaHUEM JIMIIEH3MOHHOTO Makera nporpamM QForm 5.1 ¢ ycnoBuem
3aJlaydl XapaKTepUCTUK M JIAHHBIX, MaKCUMaJIbHO MPUOMMKEHHBIX K pPEabHBIM
YCJIOBHSIM HCIIBITAHUM.

[To pe3ynbTaTam BBICOKOTEMIEPATYPHBIX UCIIBITAHUN HA CykaThe 00paslioB
D15x20 MM [OJy4YEHbl 3KCHEPUMEHTAIbHBIE M  ANMPOKCUMHUPOBAHHbBIE
3aBUCUMOCTH Y/EJIBHOTO YCHUJIUS CKAaTHsl OT TEMIIEpaTypbl, CKOPOCTH U CTEHEHU
nedopmalinm, paccuyuTaHa YHEPrusi akTUBAIUH Tpoliecca AedhopMaIiK CKATUEM.

OKCHEpUMEHTAIIBHO TMOKAa3aHO, YTO POCT YJIEIbHBIX YCHIIMU CXKATHS U
ycwine AeOpMaIMOHHOTO YIIPOYHEHHUS C MOBBIIMICHUEM HaYaJbHBIX OTHOIICHUN
pasmepoB  D¢/Hy mnpu mnocrosHHOMD, o0O0ycnoBieHO yBEIMYEHHEM  UX
K03(pUIIEHTa )KECTKOCTH U YAEIbHBIX KOHTAKTHBIX TOBEPXHOCTEM.

[To pe3synpraram MOJEIUPOBAHUS C MCIOJB30BAHUEM IPOrPAMMHOIO
komiiekca QForm moka3zaHo, 4TO pacy€THbIE 3HAYEHUS YCJIOBHOIO IMpenena

TEKy4eCTH 0y, MOMyYeHHBIE ¢ MCMONb30BaHHEM IUlacTHuHOCTH I'yGepa-Museca

YAOBJIETBOPUTEIIBHO COTJIACYIOTCSI C DKCIIEPUMEHTAIBHBIMU 003,2. Kpome Toro
IIOJIy4E€Hbl JaHHBIE O PACHPEACICHUH CPEIHUX HAIPSLDKEHUW W HAKOIUIEHHOMU

nedopMalmu o CeYeHUI0 00pa3IioB.
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CTATUCTHYECKOE UCCIEJOBAHME KAYECTBA CJIMTKOB
TUTAHOBBIX CIIJIABOB

Uubucora E.B., llImeipoBa A.B., [lepeBo3oBa E.A., ®unskora B.A.

Hayunsrit pykoBoautens: npod., 1.1.H. Eroposa FO.b.
Crynuuckuit prmman MAU, xad. « TAOM», <cMCUUT»
OAO «HIIIT «Aspocuna»

e-mail: sf-mai@mai.ru

Llens HacTosimieid pabOTHI 3akioYagack B TOM, YTOObI Ha OCHOBE
CTaTUCTUYECKOTO aHaJIM3a OLEHUTh KAa4eCTBO IMPOMBIIUICHHBIX  CIUTKOB
tuTaHoBEIX crmaBoB BT6, Grade 5, BT8, BT3-1, BT20, BT18Y, BT25V, BT9,
n3rotoBieHHEIX B 2000-2014 romax. B xadecTBe CTaTUCTHYECKHX JAaHHBIX
MCIIOJIB30BAIM PE3YJIbTAThl TPOMBIIIJIEHHOT'O KOHTPOJIS COJIEPKAHUSI JIETUPYIOIIUX
anemMeHToB U mnpumeced. Cautku 2000-2009 rr. ObUIM BBHIIIABIEHBI METOJIOM
JIBOMHOTO M TPOMHOTO BaKyyMHOTro Ayrosoro nepermiasa (BJIT), a 2010-2014 rr. —
TapHUCA)KHBIM + TPOWHBIM BaKyyMHbIM AyroBeiM mneperiaBoM (I'BJII). Yacte
CIIUTKOB ObUIa JOMOJHUTEIBHO JIETUPOBAHA KHUCIOPOJAOM IS TIOBBIIICHHUS
npoyHocTH. Ctatuctuyeckyro o0paboTky npoBoawin ¢ nomouibio I «Stadiay.
Onpenensnu ClenyonMe CTAaTUCTUYECKUE TIOKa3aTelid: pa3Max, BbIOOPOYHOE
CpelHee, ITUCIEPCHIO, CTaHJApPTHOE OTKJIOHEHHE, KOI(P(UIIMEHT BapUallly;
MPOBOAWIM TMPOBEPKY HOPMAJIBLHOCTH paclpeacsieHus. XUMUUYECKUH COCTaB
CJIUTKOB, BBIIIJIABJICHHBIX PAa3HBIMH CIIOCOOAMM, Maj0 OTIWYAETCS, HO MOXKHO
OTMETHUTH HECKOJILKO 0OJIbIlIee CO/IepKaHue puMecen B ciuTkax nBoitHoro BJIIT.
Jnamna3oHsl JIETUPOBAHUSI OCHOBHBIMM KOMIIOHEHTaMHU HE BBIXOJAT 32
ycTaHoBieHHbIe Tipenenbl. Koaddumument Bapumamuu  pasen 1,5-5,0 %, yto
CBUJICTEIIBCTBYET O JOCTATOYHO BBHICOKOW OJHOPOJHOCTU XMMUUYECKOTO COCTaBa U
ynoBneTBopsieT TpeboBanusiMm PykoBoactBa P CIIM-04 (<7%). Opnnako
TUCTOTPAMMbl U «TPEXCUTMOBBIE» WHTEPBAJIBI [JIsl AJIIOMUHHUS, BaHAAUS U
KHCJIOpOJa CABUHYTHI K BEpXHEMY TMpeaesy ToJisl JIONMycKa, a cpeaHee

(dbakTHYecKoe coaepikaHue aTOMHHHSA W BaHaaus Bbime cpexnero mo OCT Ha
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~0,4+0,5 % npakTUYECKH I BCEX CIUTKOB. B pe3ynbraTe 3TOro «3G-uHTEpBAI»
MO>KET BBIXOJHMTH 332 BEPXHIOIO I'PAaHUIy MOJIS JOMycKa. B yacTHOCTH, 17151 CIIMTKOB
BJIII cinaBa BT6 HECOOTBETCTBUE COJIEPKAHUS ATIOMUHUS 110 BEPXHEMY MpPEACTY
MOKET TOSBHUTHCS C BEPOATHOCTHBIM MPOLEHTOM HecooTBercTBUU 1,8%, T.e. 18
ciutkoB u3 1000 MoryT uMeTh Opak 1o BepxHeMy mpeseny (Tadir.)

Tadoauna
o o B
BeposiTHOCTHDLII NPOLEHT HECOOTBETCTBUI I, comep:kaHus

JIETHPYIOIIMX JIEMEHTOB M0 BEPXHEMY NMpeaesay B CJIUTKAX TUTAHOBBIX
cmiiasoB BT6 u Grade 5

Komnye- HJJ paxm CpenHee CraHmapTHoe B BeposiTHOCT. e
DeMeHT CTBO X r(r)lax - X, r:ax ’ pHO OTKJ'IgHEHI/I e, R KonéBo Opaxos. X pekom
JINTKOB
e || ey | % %ol wie |
Crnutku B/II1 cnnaBa BT6
Al | 66 | 68 | 68 | 640 | 0,200 | 1,81 [ 1819 | 6,15
Cautku BJII crutaBa Grade 5
Al 81 6,7 6,7 6,45 0,110 0,45 4-5 6,30
\Y 81 4,5 4.4 4,13 0,14 1,45 14-15 3,95
Cnutku I'BIIT crutaa BT6
Al 20 6,8 6,7 6,52 0,100 0,26 2-3 6,25
\Y 20 5,3 5,23 4,90 0,152 0,43 4-5 4,75
O 20 0,2 0,195 0,175 0,011 0,13 1-2 0,16

[Tpumeuanue: * - BepxHss TpaHUIla OIS JOIMYCKa 0 HOpMaTUBHOM nokymentauuu (HJI).

JIsist Toro 4ToOBl MCKIIOUUTH Opak MO BEpXHEMY Mpeneny HeoOXOAauMo,
4TOOBI BEPOATHOCTHBIM MPOIEHT HecooTBeTcTBHi Obul Menee 0,05%, T.e. < 5
HecoorBercTBud Ha 10000 cnutkoB. Jlnss 3TOro mpu  CyIIECTBYIOIIEM
TEXHOJIOTMYECKOM YypOBHE MPOM3BOJACTBA L€JI€CO00pa3HO CHU3HUTH CpEIHEe

CTaTUCTUYECKOE CcoJiep)KaHue X,  amoMuHuss U BaHagusa Ha ~0,2-0,3%,

pexkom

kucaoposa — Ha ~0,01-0,02%.
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CEJIEKTUBHOE JIABEPHOE IIVIABJIEHUE (3D IIEYATBH) OBPA3LIOB
N3 TUTAHOBOI'O CIIJIABA BT6

Kanamarun E.B.

Hayunsii1 pykoBoauTens — K.T.H., 1ou. JdaBeiaenko JI.B.
MOCKOBCKHi1 rOCYTapCTBEHHBIN MAIllIMHOCTPOUTENbHBIN YyHUBepcuTteT (MAMN),
Kadenpa «MatepuanoBeaeHue»
e-mail: mami-davidenko@mail.ru

AnmutuBHBIE TexHONoruu (Additive Manufacturing) — WHHOBaIlMOHHAS
TEXHOJIOTUYECKasl  KOHUEMIMsA, aKTUBHO  pa3pabaTbiBaeMas BO  BCeX
BBICOKOPA3BUTBIX CTpaHax co Bropou monoBuHbl XX Beka. CreneHn
WCNOJIb30BaHUA AM-TEXHOIOTUI B MaTEPUAIBHOM TMIPOU3BOJACTBE SBISETCS
BEPHbIM HHJIMKATOPOM pEAJBHOM HMHIYCTPHAJIBHOM MOIIM TOCYyAapcTBa,
WHIUKAaTOPOM €r0 NHHOBALIMOHHOTO Pa3BUTHA.

B Hacrosmeit pabore uccleqoBald KadyecTBO TpeX 00pasloB,
NOJIYYEHHBIX METOJOM CEJEKTMBHOIO JIA3€pHOIO IUIABJIICHHS IIOPOIIKA W3
tutaHoBoro craBa BT6. O6pazenr Ne 1 umen mpoposibHble pedpa >KECTKOCTH;
obOpazenr Ne2 — pebpa sxectkoctu B Buie mnepekpectus. Oo6pazer; Ne 3 umen
MOHOJIUTHOE CTpoeHue. B xozme paboThl ucciaenoBaii MUKPOCTPYKTYPY, HalIMuue
BHYTPEHHUX Je(EKTOB, MEXaHUYECKHUE CBOMCTBA U CTPOCHHUE U3JIIOMOB.

[IpoBeneHHbINE TOMOTpaPUUYECKUN aHAIW3 OOpa30B IMOKa3al OTCYTCTBUE
BHYTpeHHUX JedexToB pazmepamu Oosiee 0,1 mm. Pesynbrarsl HchbITaHUN Ha

yIapHbIN U3rub npuBeieHb B Tao. 1.

Taoauma 1
Pe3yabTaThl MEXaHM4YECKUX UCIIBITAHMHA HA U3TH0
Paspymaromas
HaumenoBanue o0pa3uoB Homep Harpysxa rpi
o0pa3ua usruoe,
Fusr, H
O6pa3err ¢ TPOIOJIBHBIMU PEOpPaMU KECTKOCTH 1 48000
Ob6paszer ¢ pedpaMu KECTKOCTU B BUJIE TIEPEKPECTHS 2 46000
MounonuTHbIN 00pa3zer 3 70000
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AHanu3 MU3JI0MOB MPOBOJWIM TMOCJE HCHBbITAHUNA 00pasioB Ha u3rub. s
oOpasiia ¢ MpoJ0IbHBIMU peOpaMu JKECTKOCTH pa3pylIeHHE HauajioCh OT YIJIOBOM
yacTH o0Opaslia U MPOILIO MO IIOCKOCTH NIEpexoia U3 CPeAHEN MOHOIUTHON YacTH
oOpasiia B MyCTOTENYI0 4acTh ¢ peOpamMu KeCTKOCTH Ha PACCTOSHUU B ~ 7-8 MM OT
MecTa MPHJIOKEHUs Hu3rudaroieil Harpy3ku. M3710M OTHOCHTCA K CMEIIaHHOMY
TUIy, TaK KaK B H3JIOME€ MPHUCYTCTBYIOT M MAaKpOXpYIKasi, U MaKpOBs3Kas
cocrapistone. OqHako OoNbIas 4YacTh U3JIOMa UMEET MAaKpOXPYIKHUHA XapakTep
paspyuieHust oTpbiBOM. Ha ywacTkax MakpoXpymnmkoro wu3jiomMa OOHapyKeHbI
MUKPOTPEIIMHBI U ITyCTOTHI HEMPaBUIbHOU QopMbl pazmepoM 10 0,5 MM.

Pazpymienune obpasua ¢ peOpaMu KECTKOCTH B BHUJAE MEPEKPECTUS HUMEET
aHAJIOTUYHBIA  XapakTep. PaspylieHre MOHOJUTHOTO oOpasia mpouuio B
IUIOCKOCTH TPUJIOKEHUS UW3rubaromeld Harpy3kw. [3moM, B OCHOBHOM,
MaKpOXpYIKHiA, TaKk KaKk 00pa30BaH OTPHIBOM, HO IO Mepudepuu n3jioMa UMEIOTCs
YYacTKH MaKpOIUIACTUYHOIO paspyleHus cpe3om. g obpasua Ne3 pazpyuieHue
Tak)Ke HAYajJoch OT YIJIOBOWM yacTh oOpasma. B 30He MakpoxXpymkoro usioma
(B LEHTpaJIbHOW YacTH U3JIoMa) OOHApY>KEHBI MyCTOTHI pazmepoM 110 0,5 MM u
OTJENbHBIE MUKPOTPEIIIUHBI.

MHuKpocTpyKTypa 00pa3lioB MpelcTaBlieHa [-3epHAMHU, BHYTPU3EPEHHOE
CTPOCHHUE KOTOPBIX COCTOUT M3 KOJIOHHA O-TIaCTUH U P-mpociioek. Kpome storo
BCTPEYAIOTCS YYACTKU KOP3UHYATOrO CTpoeHus. B o0beme o0pa3ioB HaOI01aeTCs
HAIM4YUEe Top mouTh cepudeckord (Gopmbl, a TakkKe BKIIOYCHHUN, MyCTOT U
HECIUIOIIHOCTeH  pasHou koHduryparuu. [lo gaHHBIM  KOJWYECTBEHHOTO
MUKPOCTPYKTYPHOTO aHallM3a, MPOBEJACHHOTO B HACTOAIIEH paboTe, WX pa3Mepbl
MOTYT JOCTUTraTh 80 MKM.

[TpoBeneHHbIEC HCCIEAOBAHUS TMOKA3ald, YTO MOHOJMTHBIN 00pasel uMeeT
Oosiee Beicokre Mexanudeckue cBoiictBa (F,,.=70000H), u31ombl Bcex 00pa3iioB
HOCST CMEIIAHHBIA XapakTep (B U3JIOMax MPUCYTCTBYIOT MAaKpOXpyINKas U
MaKpOBsI3Kasi COCTaBJISIONINE), HO Y MOHOJIUTHOTO o0Opasiia 1o nepudepun uzioma
UMEIOTCS YYaCTKU MaKpOILJIACTUYHOTO pa3pyLICHHUs CPE30M.
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UCCJEJIOBAHUE CTPYKTYPBI U CBOMCTB )KAPOIIPOYHOI'O
CBAPUBAEMOI'O AVIIOMHWHHUEBOI'O CIIVIABA
CUCTEMBI Al-Cu-Mg

Acraxos E.E., ConoBbea 1.B.

Hayunb1i1 pykoBoauTENb — TOLEHT, K.T.H. /laBbraeHko JI.B.
MoOCKOBCKHI rOCyAapCTBEHHBI MAIIMHOCTPOUTENbHBIN yHUBEepcuteT (MAMN),
Kadeapa «MaTepuanoBecHUE
e-mail: mami-davidenko@mail.ru

B KOHCTpYKIMSAX COBpPEMEHHOM AaBHAlMOHHOW TEXHUKH OCHOBHBIM
KOHCTPYKIIMOHHBIM MAaTEPHAJIOM SIBJISIFOTCS JIETKHE CIUIaBbl HA OCHOBE AJIFOMHUHMUS,
UMEIOIINE 3HAYUTEIbHO MEHBIINNA YAENbHBIA BEC, XOPOIIYI0 TEXHOJOTHYHOCTh U
OCBOCHHOCTh OTEYECTBEHHOM IPOMBIIUIEHHOCTBIO, M KOTOPBIE COCTABIISIFOT
75-90% OT Beca KOHCTPYKIMH IIAHEPA.

BHeapenue amOMUHHEBBIX CIUIABOB C IMOBBIIIEHHBIMU XapaKTEPUCTUKAMU
YKApOIMPOYHOCTU TMpPU TEMIEpaTypax, COOTBETCTBYIOIIMX HIKHEMY MpEaeITy
pa6otel THTaHOBHIX cruiaBoB (450°C), BBICOKON KOPPO3HOHHOH CTOHKOCTBIO,
XOpOLIEH CBAPUBAEMOCTBIO U CTAOUJIBHOCTBIO CTPYKTYpPhl U CBOMCTB IMO3BOJIUT
CHU3UTHh HE TOJBKO MAacCy, HO U CTOMMOCTb ABUALMOHHOW TEXHUKH, a TaKXKe
MOBBICUTH pecypc ee paboThI.

B pamkax panHO# paboThl ObUTa HCCIEOBaHA KOPPO3MOHHAS CTOMKOCTH
CBAapHBIX COEJUHEHUN KOHCTPYKIIMOHHOIO aJIIOMHUHUEBOIO Ae(hOPMHUPYEMOTO
»aponpoyHoro cmiasa 1151 ¢ 1uenpio 3aMeHbl TUTAHOBBIX CIUIABOB B M3JIENHUAX C
OTrpaHUYEHHBIM pecypcoM paboThl. OObEKTaMU UCCIEIOBAHUS MMOCTYX U JIUCTHI
TOJILLIMHOMN 2,5 MM U MOKOBKHU B TepMOOOpaboTaHHOM cocTosiHUM. [1o pe3ynbratam
MEXaHUYECKUX MCIBITAHUN ONPENeNsUId CIAeAYIOUINe XapaKTePUCTUKHU: Gy, Gop, O
npu 20°C u moBbimeHHbIX Temneparypax 200-450°C (B Z0JNEBOM M MOMEPEIHOM
HampaBieHun). Kopposmonnyto croiikocte B pactBope 3% NaCl + 1% HCI
U3ydaqd Ha o00paslax, M3TOTOBJIEHHBIX M3 JHCTOB 0=2,5 MM M IOKOBOK

B €CTCCTBCHHO COCTAPpCHHOM COCTOSHHHU.
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Ha ocHoBe mpoBeleHHBIX HCCIEIOBAaHUN OBLJIO YCTAHOBJIEHO, YTO CILIAB
1151T umeeT BBICOKME 3HAYEHUS NPOYHOCTHBIX XAPAKTEPUCTUK (Gy; Gpp) IpHU
20 (463,0; 318,0 MIla) - 450°C (43,0; 23,0 MIla), oTHOBPEMEHHO BBICOKYIO
IIACTUYHOCTB (8, %), MpaKTHUecky HemsMmemnsomyiocs mpu 20-350°C (8=19%) u
BospacTaromyro  npu  400-450°C  (8=73%), o6mamaeT  NOBBIICHHOM
JKApPOIPOYHOCTHIO; TIPH 450°C 0,=43,0 Mlla, 6,,=23,0 MIla, 6=78,0% .

Makpo- W MHKPOCTPYKTypa Bcex moiydabpukaroB crmaBa 1151T
paBHOMEpHasi, MEJIKO3EPHUCTAs; JJI MPECCOBAHHBIX U KOBAHBIX MOITYy(HaOpUKaTOB
XapaKTEPHO OTCYTCTBHE KPYMHOKPUCTANIMYECKOTO 000IKA.

CmnaB 1151T xopomo cBapuBaercs AAp/IC. 3Hauenus kod3(p¢uureHTta
pasynpounenus cmiaBa 1151T cocraBmaor 0,8-0,9 oT mpo4HOCTH OCHOBHOTO
matepuana. CapHble coemunenus cruiasa 1151T umeror npu 20°C npousnocts 0,8-
0,9 a mpu 250°C u Bbume — 1,0 OT HPOYHOCTH OCHOBHOIO MaTepHana IpH
OJTHOIIPOXOJHOM cBapke. JlId NOJyd4EeHHs] ONTHUMAJIBHBIX ITPOYHOCTHBIX CBOWCTB
JJAHHOT'O CIIaBa HE TpeOyeTcsl MOJIBEPraTh Kakoil — 1ubo TepMooOpadboTKe mocie
CBapK{ WM YCWJIMBATh 32 CUET YTOJIICHUS CBaPUBAEMBIX KpOMOK. {1 cBapHOTO
coenuHenus cmuaBa 1151T He sABnsieTcs XapakTepHBIM IOPUCTOCTb, OKHUCHBIE
meHsl u T.0. Koppo3moHHas croikocts crmmaBa 1151T ypoBneTrBopuTenbHa,
nosydadbpukarel u3 crutaBa 1151T we cxionnsl k MKK. CBapHoe coenuHeHue
criaBa 1151T umeeT MOHMKEHHYIO IO CPABHEHHIO C IUIAKMPOBAHHBIM JIMCTOM
KOPPO3HOHHYIO CTOMKOCTh. Hanbosee 4yBCTBUTENBHBI K BO3JICUCTBUIO KOPPO3UHU
YYaCTKH 30HbI TEPMUYECKOTO BIIMSHHUS, PACIIOJIOKEHHBIE HA PACCTOSIHUM 2-5 MM OT
CBAapHOr0 WIBa, MapajuiebHO, MO 00€ €ro CTOPOHBI: IIMPUHA 3TUX YYacCTKOB H
CTENEHb UX KOPPO3MOHHOIO MOPAKEHUs HAXOIATCA B NMPSAMOM 3aBUCUMOCTH OT

BCIIMYMHBI TCIJIOBJIOKCHHUA U KaUCCTBa TCILIOOTBOJAA IIPpHU CBAPKE.
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INPUMEHEHUME MATEMATHUYECKOI'O MOJAEJIMPOBAHMUS ITPU
OCBOEHMUMU ITPOIECCA ITPON3BO/JICTBA 3AI'OTOBOK
OTBETCTBEHHOI'O HASHAYEHUA

Kazakosa H.A.

Hayunseiit pykoBoautens: Jlonmatun H.B.
OAO «CrynuHcKasi METAJLTyprudeckas KOMIIaHUsD)

C 2015 roga vHa OAO «CMK» neicTByeT OTAed IO MaTeMaTHYECKOMY
MOJICTUPOBAHUIO MPOLIECCOB MPOU3BOJCTBA PA3NMYHBIX u3Aeauil. OCHOBHOM
HEeIbI0 OT/eNa sABJsgeTcs onTuMuzaius rnpoueccoB OMJI ¢ nenpio obecriedeHus
TpeOyeMOro KayecTBa BBIMYCKAaEMOM MpOAyKUHUU. B KayecTBE HHCTPyMEHTA
ontumm3auuu npoueccos  OMJl  ucnons3yercs NOpOrpaMMHBIA  MPOAYKT
Qform v8.0.7. MopmenupoBanre B peamusix MPOU3BOJCTBA TMPU OCBOCHUHU
MPOIYKLIHH TPOBOJIUTCSA IO CIECIYIOUIUM dTanam:

1. O3nakomjieHHE C TpeOOBAHMSIMHU 3aKa3uuKa, OMpPEAENIEHHE BO3MOKHBIX

ATanoB MPOU3BOJICTBA.

2. IIpoBeneHue psaa MOAETUPOBAHNN 10 MOJTYYEHHS ONTHUMAIBHOTO MpoLecca
npousBozcTBa. OdopmiieHne peKOMeHAAlNHN.
3. KoHTpoJsib mporecca OCBOCHMS, PEKOMEHIOBAHHOM TexHOJOrnu. OleHKa

MOJYYEHHBIX PE3YJIbTATOB.

4. BHeceHMe KOPPEKTUPOBKHU B MPOILIECC U3TOTOBIEHUS MPU HEOOXOAUMOCTH

B kavecTBe mpumepa npuBeneM OCBOEHHUE Ipoliecca MPOU3BOJICTBA 3arOTOBKH
mmdpa TCA33 u3 crmaBa Inconel 718. Ilpu o3HakomiieHMH ¢ TOKyMEHTaIUEH,
MPEIOCTABIEHHON 3aKa3uyuKOM, OBbUIM OIpPEAENICHbl XECTKUE TpeOOBaHUS 10
CBOMCTBaM M CTPYKTyp€ AaHHBIX 3aroToBok. C yyeTom TpeOoBaHUI OBLIO CO3/1aHO
6onee 10 Mopeneil, W3 KOTOPBIX [JIsi W3TOTOBJICHUS OIBITHOW IMAPTUU OBLIO
BbIOpaHO 2 HauboJiee ONTUMATbHBIX.

[lepBast MoJieNIb COCTOSIIA U3 MPEIBAPUTEIIBHOW OCAJKU 3arOTOBKH HA IJIOCKHUX
Oolikax, 0 HY>KHOW BBICOTHL. [locie mpoBoaWIach OKOHYATENbHAS INITAMITOBKA.

HarpeB 3arotoBku mnpoBogmwics 10 990°C, uyTo dABiseTCs ONTUMAJIbHOU
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TemriepaTypoit s nedopmaruu crasa Inconel 718. OnHako MUHYCOM JaHHOMU
MOJIEJIH SIBJISUIOCH HAIMYUE 3aCTOMHBIX 30H MpH AedopMaliuu MeTaa B rpoiecce
OKOHYATEIbHOM IITAMIOBKE, YTO MOTJIO MPUBECTU K Pa3HO3EPHUCTOCTU. Bropas
MOJIeJIb COCTOMT W3 TpeX J3TamoB aedopmannu, a UMEHHO CHayajia 3aroTOBKY
OC)KMBAIOT Ha OOilKax — BEPXHUH SABIAETCS IUIOCKUM, a HIWKHUWA HUMEET
HeOOJIbIIYI0 BhleMKY. Ha BTOpoil omepanuu HUXHUN IITaMII HE MEHSETCS, a
BEPXHUN IITaMI MEHAETCS Ha (QUIYPHBIA INTAaMI C IyaHCOHOM, KOTODPBIN
npopabaThiBaeT LEHTPAIbHYIO YacTh 3aroToBKHU. Jlajmee wuIeT oOKoHUYaTeIbHas
ITaMIOBKa. 3ar0TOBKA JJIs1 KaXKI0M ornepanuu nojgorpesaercs 10 990°C. [rocom
JAHHOW MOJENH SIBIIIETCA OTCYTCTBHE 3aCTOMHBIX 30H, a TaK JK€ Jydllee
IIO3UIIMOHUPOBAHUE 3aTOTOBKHU.

Jns mpoBeneHust 6omnee AetanbHOro cpaBHeHus Monenu Nel u Monenu Neo2,
OBbUIO MPHUHSTO PELICHUE 110 N3TOTOBJICHUIO IITAMIIOBOK 10 00enM cxemam. [Tocne
[0 CXEME BCECTOPOHHUX HccienoBaHui, paszpadboranHon OAO «CMKy», Owuin
BBIPE3aHbl HEOOXOUMBbIE 00pa3lbl U MPOBEIEHBI UcbiTanud. [Ipu uccnenoBanuu
MHUKPO- W MAaKpOCTPYKTYPhl TPUHIMIHUAIBHBIX pa3IMuhil MEXIy MOAEISIMU
BBISIBJICHO He Obulo. VcnblTaHMsT MEXaHMYECKHX CBOMCTB TakK K€ IOKa3ald
CONIOCTaBUMBIN PE3yJIbTaT.

Takum oOpa3om, B pe3ynabTaTe ONBITHOW paboThl 1o ocBoeHHio TCA33
ObLJIO  OMpENEeNeHo, YTO JIBE€ IMPEACTABICHHBIX MOJEIH  YJIOBJIETBOPSIOT
TpeOOBaHMIM 3aKazuuka. B cepuitHoe mpon3BOCTBO OBLIT IPUHSIT BTOPOM BapUaHT
MojieH, o0ecreunBaroIINi KaYeCTBEHHOE MO3ULIMOHUPOBAaHUE U eopMalnio Ha
MOCJEAHEM nepexoje ITAMITOBKH. [Ipumenenune MaTeMaTU4YECKOro
MOJEIUPOBAHUS MMO3BOJIWIIO HA dTAIe NMPOEKTUPOBAHUSA IPOLECCOB U3rOTOBICHUS
MPOIYKIHU BHIOPATh TEXHOJIOIMUYECKYIO CXEMY MPOU3BOCTBA, 0OECIEUNBAIOIILYIO
nosyuernue Tpebyembix B HTJ] xapakrepucTtuk martepwaia BO BCeM OO0BbeMe

mMTaMIIOBOK.
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Cexnus Ne 3 A3pPOKOCMHUYECKAA TEXHUKA
U TEXHOJIOTHH

PykoBoauTe/ib ceKuum:
aou., k.1.H. Eropos E.H.

142800, r. CtynuHo, ya. [IpuctanunonHas, 1. 4,

Crynuuckuit pumman @PI'BOY BO «MockoBckuil aBUAITMOHHBIA UHCTUTYT
(HAIIMOHANBLHBIN HCCIIeIOBATEIbCKUN YHUBEPCUTET )»

Kadenpa «TexHonorust mpous3BoACTBa ABUAIMOHHBIX JBUTATENICH)»
(496)644-29-20; e-mail: sf-mai@mai.ru

HUCIIBITAHHUA BO3AYHIIHbBIX BUHTOB 1 UX CUCTEM
ABTOMATHYECKOI'O YIIPABJIEHUA HA CTEHAAX
HOJYHATYPHOI'O MOJAEJIMPOBAHUA

NBanoB A.B., k.1.H. bapanos B.B., k.T.H. D(HHLKO B.I/I.‘
OAO «HIIIT «Aspocuna»
HayuHblil pykoBOIUTENB: AOL., K.T.H. badbun C.B.
Crynunckuil punnan MAU, kad. "TITAL"
e-mail: vint@aerosila.ru

Coznanue u JI0BOJKa COBPEMEHHBIX BO3AYIIHbIX BUHTOB (BB) 1 ux cucrem
aBromatuieckoro ympanieHusi (CAY) HeMbICIUMBI 6€3 CTEHIIOB MOJYyHATYPHOTO
moxaenupoBanusi (CIIM). Mues moiyHaTypHOTO MOJEIMPOBAHUS 3aKIIOYaeTCAd B
MOAMEHE OJHOTO WM HECKOJbKUX HATYpPHBIX OOBEKTOB, YYacCTBYIOIIMX B
UCIIBITAHUSIX, HA KX MOJICJIb C IIEJIbI0 CHUKEHUSI CE0ECTOMMOCTH UCTIBITAHUMN WM C
LEJbI0 HUCKJIIOUCHMS BJIMSHUS HATYpPHBIX OOBEKTOB APYr Ha Jpyra (B ciyyae
noucka egekToB B u3aenauun). Hepenako nmosyHaTypHOE MOJEIUPOBAHUE SIBIISIETCS
CIMHCTBEHHBIM CIIOCOOOM TPOBEACHUS UCIBITAHHN B YCJIOBHUSX OTKA3HBIX WIU
aBapUMHBIX CUTyallud B CBSI3M C TEXHUYECKUMHU MpoOJIeMaMU HUX HMUTAIUH,

puUCKaMU U HCAOITYCTUMOCTBIO 110 IIPUYIHHC OITAaCHOCTH.
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CoBpemennbiii  CIIM  oOecrieunBaeT MpOBEACHUE PA3JIUUYHBIX BHUIOB
UCIBITAHUM: OOKaTKa peryjasiTopoB, MNPUEMOCAATOYHBIE W MPEAbSIBUTEIIbCKUE
ucnbiTanuss BB #  perynsaTtopoB, 5SKBHBAJECHTHO-LUMKINYECKHE HCHBITAHUSA
peryJaTopoB, W3HOCHBIE wucnbiTaHusd BB, a Takke pasnuudoro pojna
UCCJENOBATENbCKUE  McObITaHus.  OrpoMHBIA ~ HMHTEpEC  MPEACTABIISIIOT
UCCIIEOBATENIbCKUE  HCMBITAHMS,  MO3BOJSIIONIME  IOJIYYUTh  OTBET  Ha
MHTEPECYIOIINE pa3pabOTYMKOB BOIPOCHL: 3anac ycrounBoctd CAY BB Bo Bcem
quanasoHe pexumoB pabotel, moBeneHne CAY BB B 0OTKa3HbIX CHUTyalusX,
orpaboTka anroputMoB ympasieHuss CAY BB, mnocTpoeHue crTaTUyecKux u
JTAHAMHAYECKUX XapakTepucThk BB © peryasitopoB, BBISIBICHHE CKPBITBIX
nedeKTOB B M3ACIUAX, a TaKXKE OTpabOTKa aJrOpUTMOB U CPEACTB IMOJIETHOU
JTUArHOCTUKH.

JocToBepHOCTh HCIIBITaHUM, MpOoBOAUMBIX Ha CIIM, HanpsiMyro 3aBUCHUT OT
COOTBETCTBHS 3aJIOKEHHBIX MaTemaTuueckux wmozened (MM) peanbHbIM
o0OBEKTaM, a TaKKe OT CIOCOOHOCTHM HCIOJHUTEIBHBIX MEXaHU3MOB
BOCIpousBecTy napamerpsl MM. MM nBuratesns npeacTaBisieT 0coObIil UHTEpeC,
T.K. JIBUTAQTENIb SIBISETCS OOBEKTOM PETyJIMPOBAHUS IO YacTOTE BpalleHUs U
co3gaeT NoTpeOHY0 MOIIHOCTh sl BB, o0ecneunBaroniero HeoOX0AUMYIO TATY.
MoaenupoBaHrue MOIIHOCTHBIX XAPAKTEPUCTUK JABUTATENsl HANPAMYIO BIMSAET Ha
XapakTep NEPEeXOAHBIX MpoueccoB. [loaToMy i AOCTMKEHUS MAKCHUMAaJbHOU
JIOCTOBEPHOCTH MPOBOJAUMBIX HcnbiTaHuii Ha CIIM HeobxommmMo oOecreuuThb
BOCIHPOU3BEJACHUE CTATUYECKUX U JUHAMHUYECKHX XAapPaAKTEPUCTUK PEATBHOTO
JBUTATENII BO BCEX YCHOBUAX HKcIuryatanuu. C 3TOW LENBbI0 HA COBPEMEHHOM
CIIM npumeHseTCs TIO3JIEMEHTHAs HEJIMHEWHas TepMoJuHamuueckas MM
JBUraTesid, KOTOPYKD MOXKHO YCIOBHO  pa3leiNTh HA  JBE  YacTH:
TepMOAuHaMHueckas Mmojenb razoreHepatopa (I'T) u auHamuueckass MoJelb
POTOpPOB.

Takags MM 1O3BOJIIET NOJYYUTH TEMIEPATypbl U JABJIICHUS B CEUYCHUAX

MCKAY OCHOBHBIMU 3JICMCHTAMHU JIBHUIATCJIA, CITocOOHA KAa4YeCTBEHHO OITMCHIBATH
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NEPEXOIHBIE MPOLIECCHI B IIMPOKOM JIMANIa30HE PEXUMOB pabOThl KOMIIPECCOPOB U
TypOMH, MOJIEIUPOBATh PabOTy ABUTaTeNsl HAa PA3IUYHBIX BBICOTAX U CKOPOCTSIX
IOJIETA.

B kawectBe anmpTrepHaTWBBl HenMHEMHOM MM gBUTraTens  MOXHO
paccMarpuBaTh  JMHEHWHYIO  MOJENIb, OCHOBAaHHYIO  HAa  CTaTUYECKOU
XapaKTEPUCTHUKE, IEPECUNTHIBAEMOM JUIsl PA3IIMYHBIX BBICOT U CKOPOCTEH IOJIETA C
MOMOILBIO NApaMeTpoB MpuBeaeHusA. OJHAKO Takas MOJENb padOTaeT TOJIbKO B
OKPECTHOCTAX YCTAHOBUBLIETOCS pexuma (JUHUM padouyux peXKUMOB) U HE
ITO3BOJIAET BOCIIPOU3BOJAUTD CYHIECTBEHHO HECTALIMOHAPHBIE ITPOLIECCHI, KOTOPBIMU
ABJISIIOTCS] PA3TOH U TOPMOKEHUE IBUTATEIIA.

[lonpiTOXKMBasA BBILIEU3JIOKEHHOE, MOXXHO C YBEPEHHOCTBIO CKAa3aTb, YTO
npuMenenue CIIM ¢ wucnonp3oBaHMEeM HENMHEMHOM nodsieMeHTHOM MM
JBUraTelsd SBJIIETCA COBPEMEHHBIM IIPOTPECCHUBHBIM II0JXOJIO0M, HaIlPaBJICHHBIM
Ha IMOBBIIICHUE KAaYeCTBA UCIIBITAHUN, COKpACHUE CPOKOB CO3J1aHUA U JOBOAKHU

BB u ux CAY, a Takxkxe 10CTHXKEHUE MaKCUMaIbHOU 3 (PEKTUBHOCTH pa3pabOTKH.

BJIMAHUE TOJILHINUHBI, IOPUCTOCTHU U HIEPOXOBATOCTH
IIVIASMEHHO-HAIIBVIEHHOTI'O ITPOMEKYTOYHOI'O CJ1OA
HA AJIT'E3MOHHBIE CBOVCTBA COEJJUHEHUA
CTEKJIOIIJTACTHUK-NI

Maxkcumos S1.P.

Hayunblii pykoBoguTenb: aoi., K.T.H. babun C.B.
Crynunckuit pumman MAU, kad. "TITAL"
e-mail: yaroslaw64@gmail.com
JlormactTu caMoJIeToB, CyJI0B Ha BO3AYILIHOW IMOAYILIKE W3TOTOBIICHHBIE W3
KOMIO3UIIUOHHBIX MaTepHagoB 00JIalal0T BHICOKOM YACIBHOM M YCTaJIOCTHOM
MPOYHOCTBIO, HO HHU3KOM 3PO3MOHHOW CTOMKOCTBIO. {711 3PO3MOHHOM 3alUTHI
MEpEeIHEN KPOMKH JIOMACTEM MPUMEHSAOT 3allWTHbIE HakdIagku. Hawmnmyumum

MaTrcpuajgIomMm i CO3OaHHA HAKJIAAKKW ABJISICTCA C-)J'IGKTPOJ'H/ITI/I‘ICCKI/II‘/’I HUKCIIb,
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OIHAKO TMPOYHOCTh KIIEEBOTO COCIWHEHUS ‘‘3allUTHAs HAKJIAJKa-JONacTh’
HEJ0CTaTOYHA U sBJseTCA MpoOseMoil. OgHUM U3 pelieHud JaHHOW MpoOJIeMbI
ABJISIETCS CO3/IaHUE HA BHYTPEHHEN MMOBEPXHOCTU HAKIAAKU MPOYHOTO KaUISIPHO-
MOPUCTOTO MOKPBITUS. 3a7ada YCIOXKHIETCS TE€M, YTO 3TOT y3€l JOJIKEH OBITh
peMOHTONPUTOAHBIM.  [loaTOMYy  aAre3MOHHYHO  MPOYHOCTH  HEOOXOIHMO
peryiaupoBaTh. JTO JIOCTUTAETCS BHIOOPOM MaTepualia KalnuUISPHO-TOPUCTOTO U
HIEPOXOBATOr0 IOKPBITUS, @ TAaKXE€ BapbUPOBAHUEM IOPUCTOCTH, TOIIIMHON
MOKPBITUS U CTETIEHU IIEPOXOBATOCTH.

B nanHOil paboTe mnpou3BoaWiCcsS BBIOOpP Marepuana MOKPBITUS U
HKCIIEPUMEHTAJIbHBIE ~ UCCJEJAOBAHMS  3aBUCUMOCTH  INPOYHOCTU  KJIEEBOTO
COEIMHEHHUS IIPU CABUTE KPYYEHUEM OT MOPUCTOCTH, TOJIIMHBI U IIEPOXOBATOCTH
IJIa3MOHANBUIEHOTO  MEPEXOJHOro  cjos. B KaduecTBe  IPOMEKYTOUHOTO
[IEPOXOBATOr0 IJIA3MOHANBIJIEHHOTO CJIOSI BBIOpaJId  XPOMOHMKEINIEBYIO CTajb
OI1741, koropas uMmeeT BbICOKYI anresuto (60 MIIA) k HHUKEIEBON 3alIUTHOMN
HaKJIaJKe 3a CYET NPHUCYTCTBHS HHUKENISl B COCTaBE HANbUIIEMOIO CIUIaBa U
XOpOIIYI0 CMaYMBAaEMOCTh KOMIIOHEHTAaMU KJIES.

OO6pa3upl uIsi  DKCIEpUMEHTANbHBIX uccienoBanuii  (150*20*%10 Mm)
nojydaju  myteM  (OpMOBaHUS ~ HUKEJNEBOM  HAKIaJAKd C  MOPHUCTHIM
MPOMEXKYTOUHBIM cJloeM u3 ciuiaBa 11741 COBMECTHO CO CTEKJIOIJIACTUKOM
BIIC20 "mokpeiM" MeTOnOM B Bakyymupyemoil mpechopme. B mocrnenctsuu
MOJIYYeHHBIE 00pa3Ibl pa3pe3aqnch U J0padaThIBAIA MEXaHUYECKOU 00pabOTKOM
JUISL UCTIBITAHUM B CHEIUAIIBHOM IMPHUCIIOCOOJIEHUH HA YMCTBHIA CABUT Ha MallIUHE
FP-100.

Kak mnokazamu pe3yspTaTbl 3KCHEPHUMEHTOB, ITOPUCTOCTh MOKPBITUS HE
OKa3bIBA€T 3aMETHOrO0 BIMSHHUS Ha TMPOYHOCTh COEIMHEHHs. OITOT (aKT
corjacyercs € MpEeANOJOKEHHEM O BIMSHUM Ha NPOYHOCTh aAr€3MOHHOIO
COEMHEHMsI TMOpP B IMOBEPXHOCTHBIX CJIOSIX TOKPBITHSA, a HE OOIIeH OTKPBITOM
MOPUCTOCTU TOKPBITUS. BiusiHue 001Ield OTKPBITOM MOPHUCTOCTH IMEPEXOAHOTO

cnos (OI1741) Ha MPOYHOCTH COCMMHEHUS MMEET MECTO IIPH OOJBIION TOJIIMHE
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CJIOs, TaK KaK COYETAaHHWE BBICOKOM IMOPUCTOCTH M TOJICTHIX CJIOEB MOKPBHITHS
NPUBOJUT K YJJIMHEHUIO BPEMEHHU MPONUTKUA TMEPEXOJHOTO CJIOS aAre3uBOM
(BC2561), a, cnegoBaTeabHO, CHUXKEHHIO MMOJHOTHI MEeK(Pa3HOro KOHTaKTa. TakuMm
o0pa3oM, yBEIWMYCHHE TOJIIHWHBI TEPEXOJHOTO CJOS CHUXXACT aJare3nOHHYIO
MPOYHOCTh COCIMHEHUS CTEKJIOIIACTUK - HUKEJICBas 3alllUTHAsI HaKJIa/IKa.
3aBUCUMOCTh TIPOYHOCTU AAT€3UOHHOTO COCIMHEHHS OT IIEPOXOBATOCTU
MOBEPXHOCTH MOKPHITUS UMEET IKCTPEMAIIbHBINA XapaKkTep. 3HaUeHUE IKCTPEMYyMa,
MOJTYYEHHOE SKCIEPUMEHTAIBHO, COBMAJACT C TEOPETUUYCCKUMHU OIlEHKaMU C
TOYHOCTBIO ~10%. DKCTpeMyM IIEpPOXOBATOCTH OLECHUBAJICSI MO MaKCHMaJlbHOM
CKOPOCTH TIPONUTKH II€PEXOJHOr0 CJ0Si HAa OCHOBE aHalu3a YpaBHECHUS
YoumbypHa. CoBnajeHUE SKCIEPUMEHTAIBHBIX M TEOPETUYECKHX PpEe3yIbTaTOB
CBUJICTEIBCTBYET O MAaKCHMaJbHOM CKOPOCTH YCTAaHOBJICHUS aATr€3MOHHOTO

KOHTAaKTa IIpu ,Z[&HHOIZ IMCPOXOBATOCTHU ITOKPBITHA.

BJAUSAHUE ITVIASMOHAIIBIVIEHHOI'O ITIOKPBITUA
N3 NLAL HA YCTAJIOCTHYIO ITPOYHOCTDb TEPMHUYECKH
YITPOUYHAEMBIX AITFOMUHHUEBBIX CIIVIABOB

TomamnreBuu A.M.

HayuHblil pykoBoauTENb: A0L., K.T.H. badbun C.B., @ypcoB A.A.
Crynunckuit punnan MAU, kad. "TITAT"
e-mail: alkinsynodel@mail.ru

M3BECTHO, 4YTO MNPUMEHEHHE PA3IMYHOIO poAa IOKPBITHHA, HaIpUMeEp,
M3HOCOCTOMKHUX,  MO3BOJIAET  MOBBICUTH  OJKCIUTyaTallMOHHBIE  CBOMCTBa
MalIMHOCTPOUTENBHBIX MU3JeAuil B pa3bl. CodeTaHwe MaTepHAIOB C HU3KOU
YAEIBHOU MPOYHOCTHIO U M3HOCOCTOMKUX MOKPBITUM IMO3BOJIAET MOJIY4YaTh IETAIN
MOHM)KEHHOTO0 Beca 0€3 CHIKEHMS HKCIUTyaTallMOHHBIX CBOMCTB KOHCTPYKIUU.
Y10 0cOOEHHO Ba)KHO B aBHAIMH.

B macrosimelr pa®oTe NpUBOASTCS Pe3yJbTaThl HMCCIEAOBAHUS BIUSHUS
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IJIa3MOHAMNBUICHHOTO TIOKPBITHUS W3 QJIIOMHUHHMAA HHUKEId Ha  YCTaIOCTHYIO
IPOYHOCTh TEPMHUYECKH YIPOUHSIEMBIX aIIOMUHUEBBIX cruiaBoB: (14, /[16-AT,
AB-T1. Jlnsg ycTaloCTHBIX MCHBITAHUH MCIOJIB30BAIMCH IUIOCKHE OOpasibl
pazmepom 120-20-4. OOpasiubl MOKphIBaM MO JABYyM moBepxHocTsM (120-20)
METOIOM Iu1a3MeHHOro HanbuieHus nopomka [TH70H030 paznuunoii TonmuHbl. B
Ipoliecce HaNbUICHUS TEIIOBOE COCTOSTHUE 00pasiia KOHTPOJIUPOBAIOCH XPOMEIIb-
KOIIEJIEBOM TepMoOIapoil ¢ o0paTHOW cTOpoHbl. HambuieHue OCyHIECTBISUIM C
nomoibio yeranoBku YIIY-3J1. YeranoctHas mpoyHOCTh 00pa3lioB OMpenessaach
IIpU KOHCOJIbHOM M3ruoe Ha BuOpoctenae BJIDC-200 mpu 3a1aHHOM HaNps>KEHUN
nukiaa +£200 Mna. OueHuBanoch BIMSHHE HA YCTaJOCTHYIO JOJTOBEYHOCTH
TEMIEpaTypbl o0Opa3lia B IMPOLECCE HAMbUICHUS, MOPUCTOCTH U  TOJIIUHBI
NOKPBITHS, & TAaKK€ BEIMYMHBI OCTATOYHBIX HANPSLDKEHW B 00pas3ne mnocie
HaIlbUICHHsI TOKPBITUSA. Pe3ynpTaThl MCHBITAHWM MOKa3ajdd, 4TO B IIpoLecce
HaIbUICHHE Temreparypa oopasia nogaumaetcs 10 200°C u Bbllie, 4TO TPUBOJIUT
K €r0 pasynpOYHEHHIO U CHWKEHHIO YCTaJOCTHOW IpodHOcTH moutd B 10 pas.
Ilocnenyromee MCKYCCTBEHHOE CTape€HUE IO3BOJAET IOBBICUTH YCTaJIOCTHYIO
MIPOYHOCTH 2-2,5 pasza.

[Iponiecc mIa3MEHHOTO HAIBUIEHUS ATIOMHHHUIA HUKEIS CONPOBOXKIAECTCS
BHEJIPEHUEM PACIUIABJICHHBIX YACTHUL] TIOPOLIKA B [IOBEPXHOCTh METAJIJIA, HATPEBOM
noBepxHocTH  cBpilie  200°C, mnOpoHCXOAUT B HEKOTOPOM pOAE  OTXKHWI,
pa3ylnpoYHEHUE aJFOMUHUEBOIO CIUIaBA U MAaJICHUE €T0 YCTAJIOCTHOW IPOYHOCTH.
[Ipn WCKycCCTBEHHOM CTapeHWH OOpa3lloB C MOKpbITHEM U3 crutaBoB J[16 u Jl1u
npu 140°C paszmepsl oOpasiia B IEpBOHAYAIBHBII NMEPUOJ YMEHBIIAIOTCA, a 3aTEM
HaunHaT pactu. llocneanee oOBsACHSETCS pacmaoM TBEPIOTO pacTBoOpa C
BbIJIeJIeHHeM U Koaryisnued ynpouHsiomux ¢a3z (CuAl, u S). MckyccTBeHHOE
CTapeHue NMPUBOJUT K TMOBBIMIEHUIO mpouHoctn cmaBa  J[16. Ilocrne
UCKYCCTBEHHOT'O CTapEHUS COMPOTHBICHNE MUKPOILIACTHUECKUM JehopMalusiM H,
CJIeI0BATEIbHO, pa3MepHasi CTAOMJILHOCTh JIOPATIOMUHUS HAMHOTO BBIIIE, YEM B

OTOXIKCHHOM COCTOSAHHH IIOCJIC HAHCCCHUS IMOKPBITHA. KpOMe TOr'o, YBCIIMYCHUC
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pa3MepoB  00pa3lloB  MOCI€ CTapeHus  NOPUBOJAUT K  BO3HUKHOBEHUIO
JOTIOJTHUTENBHBIX CKUMAIOIINX HANPSHKEHU B MMOBEPXHOCTHOM CJIOE BCIIEJCTBUE
HEU3MEHHOCTH Pa3MEpPOB MOKPBITHS U3 aJTIOMUHUIA HUKEIA. JTO MOATBEPKIAACTCS
TeM (PaKTOM, YTO YBEJIWYCHHE TOJIIUHBI TOKPBHITUS MPUBOIUT K YBEIHUCHUIO
YCTaJOCTHOM NPOYHOCTU. VICTOYHMKOM  paspylleHHsT NpPH  YCTAIOCTHBIX
UCIIBITAHUSX SIBJSIETCS MMEHHO aJOMUHUEBBIM CIUIAB, YTO MOJITBEPKICHO
dboTorpaduIecCKUMHA  MCCIIENOBAHUSAMH OOpa3IloOB B TIPOIECCE YCTATOCTHBIX
VICIIBITAaHUU.

HccnenoBanus mokasaid, 4TO NMPEABAPUTEIHHOE HABEACHUE CHKUMAIOIINX
OCTATOYHBIX HANpPSDKEHUH B IMOBEPXHOCTHOM  CJOE o0Opaslla MeTOoA0M
npobecTpyiiHON 00pabOTKM JAaeT HE3HAUUTEIbHOE IIOBBIIICHHE YCTaJIOCTHOU

IMPOYHOCTH ITOCJIC IIJIa3MCHHOI'O HAIIBIJICHMA.

SIJIEPHBIE IBUTATEJIA B PAKETHO-KOCMUYECKOM TEXHUKE

Bunoxkypos JI.A.

Hayunsb1it pykoBoauTens — JOLEHT, K.T.H. Eropos E.H.
Crynuunckuit punnan MAU, kad. « TTIAI»
e-mail: dmitriyvinokurov6897@yandex.ru

C 2009 roma mpu coBmecTHOM yuactun «PockocMmoca» u «Pocaromar»
pa3pabaTbIBaeTCsl MEXKIUIAHETHBIA OYKCHUp C SAEPHBIM PEAKTOPOM M HOHHBIM
JIBUTATEJIEM.

JlBuraTenbHbIE  YCTAHOBKM  Ha  OOpTY  KOCMHYECKOTO  ammapara
MpeIHa3HAYeHbl NI CO3[aHUsl CHJIbI TATM WIM MOMEHTa umnyibca. [lo tumy
WCIIOJIb3YeMOM TATH JIBUTATEIbHBIC YCTAHOBKU Pa3MICNSIOTCS HAa XHUMHYECKUE
(XPHO) m nexumuueckue (HXPI). XPJ nenstcs Ha sxkupkoctHeie (OKPD),
tBépaotormBHbie (PATT) u komOunupoBannwsie (KP/[). B cBow ouepens

HEXMMHUUYECKUE JIBUTATEJIbHbIE YCTAHOBKU JensArcs Ha suaepuble (APJ]) wu
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anekrpudeckue (OPJ]). B HacTosmee BpeMs AJi NOJAETOB Ha IPYrHe IJIaHEThI, HE
ropops yxe o 3B€3gax, npumeHenue KPJ[ u PIATT cranoBurcs Bce Ooiiee
HEBBITOAHBIM. [IpnmunHa 3akiaroyaeTcs B TOM, 4YTO YAEIbHBIA HMIIYJIBC BCEX
xumuueckux PJI HeBbicok u He mpeBbimaeT 5000 m/c, yto TpeOyeT is pa3BUTHA
JIOCTATOYHO OOJBIIMX CKOPOCTEW IMTENbHOM padoTel Y M COOTBETCTBEHHO
OOJBIINX 3aracoB TOIUIMBA. TakuMm o0pa3oMm, AJis TOCTHKEHUS MHJIOTHPYEMbIMU
DKUIMAKAMHU JIaXKe OJIMKaluX IUIAHET HEOOXOAMMO pa3BUBATH PAKETHI-HOCUTENIN
Ha JBUraressix, padOoTaloIIMX Ha NPUHLUNAX, OTJIMYHBIX OT XuUMuueckux VY.
Haunboiiee nepcrneKTUBHBIMU B 3TOM IUIAHE SIBISIOTCS DJIEKTPUUECKUE PEAKTUBHbBIE
neurarenu (OPJl), TepMoXxuMUUYecKHUE paKETHbIE JBUTATEIW U  SACPHBIC
peaktuBHbie (SIP]T).

AP]] nonyuunu cBOE Ha3BaHUE Oyiarojapsi TOMy, 4YTO CO3/IAIOT TATY 3a CUET
WCIIOJIb30BAHUSL SIIEPHOM DHEPrUM, T.€. DHEPIUH, KOTOpass BBIICISIETCS B
pe3ynbTaTe SIACPHBIX PEAKIHIA.

B oOmem cMbicie MO STUMU pEaAKIUSIMU MOAPAa3yMEBAIOTCS JIHOOBIE
U3MEHEHMS DHEPIeTUYECKOTO COCTOSIHUS aTOMHBIX sJIEp, a

W , TaKKe NPEBpallleHUus OJHHUX SAEp B APYTUe, CBA3AHHBIC C

# TIEPECTPOMKOW CTPYKTYpbl SA€p WIM HU3MEHEHUEM
KOJIMYECTBA COACPKALIUXCS B HUX IJIIEMEHTAPHBIX YaCTHI]

» - HYKIOHOB. [Ipmuém simepHple peakuuu, KaKk H3BECTHO,

. | , MOryT IPOUCXOJUTh 1100 CHIOHTaHHO (T.e.
| , ©caMOmpoW3BOIBHO), JHOO BBI3BIBATECS HCKYCCTBCHHO,
: Hampumep, npu OOMOApIUPOBKE OJHUX SAECpP APYTUMH
Bl , (uam diIeMeHTapHBIMM YacTHLAMHM). SlhepHble peakuuu
:
* JICJICHUsI U CUHTE3a TI0 BEIUYMHE SHEPTUH TPEBOCXOMIST
5

XUMHUYCCKHUC PCAKIHUHN COOTBCTCTBCHHO B MHIUIMOHBI H
ACCATKH  MHUJUIMOHOB  pas. OT0 OOBICHSETCS TEM
O6CTOHT€HBCTBOM, 4TO OHCEPIHUA XMMHUYECKOM CBS3U

4ATOMOB B MOJICKYJIaX BO MHOTO pa3 MCHbLIIC SHCPIUU H,Z[CpHOﬁ CBsI3W HYKJIOHOB B
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anpe. SIIepHyI0 SHEPrUI0 B PAKETHBIX ABUTATENSAX MOXHO HCIIOJIb30BaTh JABYMS
crnocobamu:

1. BeicBoOOXK1aemasi HEprusi MUCHOJb3yeTCs JJis HarpeBa pabodero Terna,
KOTOPOE 3aTeM PaCIIMPSCTCS B COILIE, TaK ke, Kak B 00braHOM JKP/I.

2. nepHas osHeprusi npeodOpasyerca B JJEKTPUUYECKYID M 3aTeM
UCIIOJIb3YETCsI [ MOHU3AIMY U Pa3roHa YacTHI] paboyero Tena.

3. Hakonenm wummynsC  CcO31a€Tcsi CaMHUMM — OPOAYKTAMHU  JEJICHUSA,
00pa30BaHHBIMU B IMPOIIECCE SIICPHOM peaKIuu JAeJICHUS.

21 wmapra 2016r. ObtM OOHAPOAOBAHBI JAHHBIE O TMEPBOM MPUEMKE
TeIUTIOBbIAEAOMMX eMeHTOB (TBDJI) — cTepkHeil ¢ TOIMBOM — JIJIsl TAKOTO
«kocMuueckoro» peaktopa. B 2017 — 2018 rogax ombITHBIN oOpasel peakropa
JUIsL TJIyOOKOrO KOCMOCa JOJDKEH OBITh COOpaH, a €ro CHUCTEMbl HCIBITaHbl B
Haykorpage CocHoBblii bop Jlenunrpanckoit ob6nactu. IlpennosnoxuTenbHO

K 2025 rogy mpoexT OyJeT rOTOB K UCHIBITATEIbHOMY MOJETY.

CBONCTBA JIETAIOIIUX METAJLJIOB

Kapnos A.Il., Bunokypos /[.A.

Hayunb1il pykoBoaAUTENb — JOIEHT, K.T.H. benosa C.b.
Crynunckuit pumman MAU, kad. « TAOM», « TTTA I»
e-mail: jackien1(@mail.ru

CoBpeMeHHbIE JIeTaTelIbHbIE allapaThl COCTOAT, B OCHOBHOM, U3
METAJTMYECKUX CIUIaBOB. B maHHOU pabore nmaercst 0030p CBOWCTB METaJIOB,
HEO0OXOIUMBIX JIJI 00ecTieueHus TpeOyeMbIX XapaKTePUCTUK CILIABOB, U3 KOTOPBIX
W3TOTABJIMBAIOT PA3JIMYHBIC IETANN , U AaHATTM3UPYETCS MPOIIECC BHEAPECHUSI HOBBIX
MaTepHaJioB B TIPOIECCE COBEPIICHCTBOBAHUS KOHCTPYKIIMHA JIETaTEIbHBIX
anmapaToB.

OcHoBHOE TpebOBaHNE K aBHAKOCMUYECKUM MaTepHallaM — 3TO COYETaHHE

JErKOCTH U MpodHOCTH. llepBpiMM MaTepuanaMu OBUIO JI€PEBO M TOJOTHO,
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IJIaBHBIM JIOCTOMHCTBOM KOTOPBIX SBJISIETCS JIETKOCTh. [1oBbIIeHHEe TpeOOBaHUN K
MMPOYHOCTHA TMPHUBEIO K IMPUMEHCHHUIO METAJUIMYECKUX CIUIABOB HA OCHOBE
amomunusa. [lpu BeIOOpEe aMIOMUHUSA YYUTHIBAIACh €ro OTHOCHUTENbHAS
JIelIeBU3Ha, KOTOpas OOYyCIOBJIEHAa €ro paclpOCTPAaHEHHOCThIO B MPHUPOJIE,
CIIOCOOOM  TIOJIYYCHHSI W TEXHOJOTHYHOCTHIO. ABHMATEXHHKA CBEPX3BYKOBBIX
CKOpOCTEN IpeabsBuiia 0COOble TPEOOBAHUS K >KapONPOYHOCTU U KOPPO3UOHHOU
CTOMKOCTH, KOTOPBIM YIOBIECTBOPSII THUTaH W ero cmiasbl. [lo Mepe
COBEpUICHCTBOBAHUSL  JIETATEJIbHBIX arraparoB YBEJIMYUBAIIACH OISt
HEMETAUIMYECKUX MATEPHAIOB: KOMIIO3WTHBIX MaTtepuanoB u ruactmacce. C
KOMITO3UIIMOHHBIMU MaTepuaiamMu 00Jjiee COBMECTHM TUTAaH, IO3TOMY €ro J0Js IO
CPaBHEHHIO C aJJIOMUHUEM YBEJINYNBACTCA.

B mHacrodmee Bpemss W3 aIIOMUHUEBBIX CIUIABOB HM3TOTOBIISIIOT KOpPIyca
CaMOJIETOB, PAaKET, BEPTOJIETOB, CHJIOBBIE DJIEMEHTHI, JI€TAld PEAKTUBHBIX U
TypOOBHUHTOBBIX JBUTaTesneil. M3 TUTAaHOBBIX CIIABOB W3TOTABJIMBAIOT HW3JENHUS
CJIO)KHOM MPOCTPAHCTBEHHON (POpPMBI, BBICOKOHATPYKEHHBIEC Y3JIbl U arperarsl,
yacTu apuraresns. Kpome Toro, npuMeHstoTest emne 6ojiee Jerkue MeTallbl, TAKUE
Kak Oepwuiiui, u marHui. bmaromapsi cBoeil BBICOKOW YJIENBHOW KECTKOCTH
OepUJUIMI UCTIOIB3YIOT MPU U3TOTOBIEHUU MPUOOPOB (TUPOCKOIOB), BXOALIUX B
CUCTEMY OpPUEHTAIIMU U CTAOUITU3AIINHY JIETATEIbHBIX anmnaparoB. Maruuii - camblii
JIETKUM U3 JICTAIOUIUX METAJJIOB - MPUMEHSETCS TMPU U3TOTOBJICHUHM OOIIMBKU
KOPITyCOB, TOTUIUBHBIX OAKOB U T.]I.

[IoMHUMO JIETKMX METAJUIOB JJIsi M3TOTOBJIEHUA TAKUX DJIIEMEHTOB, Kak
pEaKTUBHbBIC JBUTATENIM, HEOOXOJUMBbl METAJIIbl C BBICOKOUW KapOMpOYHOCTHIO U
KOPPO3MOHHOCTOMKOCTBIO. DTO MPEIONPEACIMIO IPUMEHEHHE MOJIMOJIeHA,
BOJIb()pama, jkeJie3a U HUKEJIsl, OTHOCSIIUXCS K TSXKEIbIM MeTalljlaM.

Kpatkuii 0630p CBONCTB KOHCTPYKITMOHHBIX METAJUIOB, 00YCIIOBIMBAIOIINI X

AOCTOMHCTBA K HCAOCTATKHU B KAQUCCTBC «JICTAIOIMIUX MCTAJIJIOB», IIPUBCACH B Ta0JI.

63



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl

«BTOPBIE KOJIAYEBCKHUE YTEHHUS»

Tadoauna
Ne | Xapakrepu p-
CTHUKaA 1 S-METaJJIbI Me- d-MeTaiabl
cBoOiicTBa TaJLII
Be Mg Al Ti Fe Ni Mo A%
I | ®-ma 2s* 3s? 3s%3p' | 4s?3d* | 3d%s? | 3d%4s? | 4d’5s' | 5dY6s’
OJI.CTP.
2 | CrermneHb
. +2 +2 +3 +4 +2,+3 +6
(Ham0.xapaxT.)
3 | Coneprxanu
5-107* ~1073 ~1073
¢ B 3emH, 19 | 75 0.6 | 47
kope, % (mo
macce)
4 | Croco6 DJEKTPOIN3 PACIUIABICHHBIX
o Boccranosienue
MOJIYYCHU A COoJIen
Oxk-11b: OKHUCIUTETN-OKCUIBI METAIJIOB
TiCl
BaCl, MgCl, Kpuonur Bl N Hy wmm Al
-Iib. (cmnael Fe-C H, nnu
I/INaCl I/IA1203 M
K.Mg MOJIy4atoT BOCCT-EM C(yroub)
CO)
5 | Temn-pa
pO 1280 650 660 1677 1535 1455 | 2620 | 3410
miai., C
6 | I[Tonumopd
H ry/ OIK/
) 'y T'HK T'TIY/OIIK TLIK/ 'K OIIK
IpeBpariie- OLK OLIK
HUA
7 | IImOTHOCTD,
3 1,9 1,8 2,7 4,5 7,9 8,9 10,2 | 19,3
r/cM
8 JIOCTOMHCTB 1)JIerkue 1) nemieB Brico- | XKapompou-
a 2) cra- 2) 2)uupoko | 2)Beicokas | 2) Kaspkap | HOCTb BBIIIE,
OWJIBHOCTh | JIOBOJb | PACIpOCTp | yAeabHas XOpoIue o- 4eM y
pa3mepoB HO pac- | aHeH NPOYHOCTh | MEXAHMYEC | MPOYHO | HUKEIEBBIX
npu mpoct- | 3)BBICO- 3)BBICOKast | KHE CBOM- | CTb CILIaBOB
MOBEIIIIE- paHeH KasiacTd | KOPPO3HOH | CTBA
HUH 4-HOCTh Hast 3)xopomme
TeMIepa- 4)nocTa- CTOMKOCTh | TEXHOJIOTH
TYpbI TOYHASIXUM | 4)BBICOKasl | YECKHE
3)BBICOKas H-yecKas xKapo- CBOMCTBa
KOpPO3HOH- CTOMKOCTh | MPOYHOCTH
Has 5)BBICOKas
CTOMKOCTb JJIEKTPO- U
4)BBICOKAA TEIUIONPOB
yaeabpHas OJIHOCTD
MPOYHOCTH
9 | Henocrarku | -“lonosut Huzkas | Huzkas Hopor
-Xpyrmok KOppO3. | Kapompod Tsoxensie
CTOM- HOCTh
KOCTb
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PACYET I''1IYBUHBI PEZAHUSA TP BCTPEYHOM
OPE3EPOBAHUN

[TayToB A.C.

Hay4Hp1i1 pykoBOAMTEND: K.T.H., 10LEHT [lepmunoB A.E.
Crynunckuit puman MAU, xad. « TTIAD»
e-mail: alexanderpautovbus@yandex.ru

B nanno#t paGote paccMmarpuBaeTcs (ppesepoBaHre HA TOPU3OHTAIBHO-
(bpe3epHBIX CTaHKax IWJIMHIPUYECKOW, THUCKOBOM WM KOHIIEBOM (pe3oit
(IMIIMHIPUYECKON YacThi0), Koraa och (ppe3bl mapasuiesibHa oOpabaTbiBaeMon
MOBEPXHOCTH, T.€. UWIMHAPUYECKOE (hpe3epoBaHUE.

N3BecTHO, 4TO HMIMHApHYECKoe (pe3epoBaHue, MpU HAIMYUK Ha
MOBEPXHOCTHU 3arOTOBKH JIMTEHHON KOPKU WJIM TBEPJIOIO HAKJIEHAHHOTO CIIOS
PEKOMEHyeTCsl MPOU3BOAUTH MPOTUB TMOJAUM, T.€. KOTJIa HaIlpaBJICHHUE
MO/Jauyd TMPOTHUBOIIOJIOKHO HAMPABICHUIO BpaileHus Qpe3sl  (MeToaoM
BCcTpeuHoro ¢peszepoBanusi). 3yObsi (ppe3bl pabOTAIOT «U3-TIOA KOPKH» H
HAYMHAIOT Cpe3aTh CJIOW MHUHHMAJIbHOM TOJIIUHBI; CHJIBI  pE3aHus,

NEHCTBYIOLIME Ha 3yObsi ()pe3bl BO3pACTAIOT OT HYJIS 10 MakcumyMa (puc.l).

a) muIMHapUaeckas dpesa 0) muckoBas ppesa

Puc. 1. Bcrpeunoe (ppe3epoBanue NMJINHAPUYECKON (2) M AUCKOBOII (0)
(¢pezamu

Merton BcTpeuHoro (¢pesepoBaHHs IeiaecooOpa3eH Ha YEPHOBBIX

oncpanuiax U HC pCKOMCHAYCTCA B CIIY4dC OTCYTCTBHA «KOPKMW», TAK KaK NU3-3ad
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HAYaJIbHOTO CKOJBKCHUSA 3YOhEB 1O TIOBEPXHOCTH 3arOTOBKH YCKOPSETCS
W3HAIUBaHUE (PE3BbI.

[Ipu  ¢pe3epoBanuu 1O TmMOjade, T.€. METOJAOM  IOIMYTHOTO
dbpesepoBanus, 3yObs (pe3pl HAYMHAIOT Cpe3aTh CJIOW MaKCUMaTbHOU
TOJIIIMHBI W ITOJABEPralOTCS MaKCHMaJbHOW Harpy3ke. OTO MCKIIOYaeT

Ha4aJIbHOC ITPOCKAJIB3bIBAHUC 3}76BCB N CHHXXACT U3HOC (bpe31>1.

TAMHBbI BPEMEHU

JpbsikoB M.I1.

Hayunsiit pykoBoautens — qoueHt, Momenok I'.b.
Crynunckuil punnan MAU, kad. «uyY»
e-mail: Dyakov.ilusha.13@yandex.ru

[Ipo6iiema Bpemenn Bcerma mHTEpecoBana ¢uiaocoduio u treMa Bpemenu,
0€3yCII0BHO, SIBISETCS OJHOM W3 OCHOBOIOJararomux B duiocobun. MoxKHO
cka3atb, 4To Bpems - BooOIlle OJHO U3 OCHOB OYKBAJIbHO BCEX OBITOBBIX U
HAy4YHBIX MPEJCTaBICHUN 00 OKpy»KaroieMm mupe, o BeeneHHol u gaxke o caMoM
cebe. Bpemst Bcerna sIBISsUIOCH 3arajkod Jjisi 4esloBeka. B JaHHOM JOKJane Mbl
nocrapaeMcsi pa3o0paTbCs W BBISICHUTH, B 4YE€M 3aKJIIOYaeTCs TJIaBHAs TaiHa
JIBUKEHUS] BPDEMEHU.

[lepBbIM yCTpPOWCTBOM MJii M3MEpPEHUsT BpeMEHM OblLIa Halla IUIaHeTa.
brnarogapst BpameHuro 3eMiau BOKPYr cBoeil ocu W Bokpyr CoiiHIIA JHOIU
HAaY4YUJIUCh U3MEPATH BpeMs. Tak, ¢ TOMOIIbIO MEPBLIX COJHEUHBIX YACOB JIIOJIU
pa3aeNuiii CyTKU Ha 24 yaca, onmupasich Ha CKOPOCTh BpalleHust taHeTsl. Ceiuac
TEXHOJIOTUM IIAarHyJd BIEpel U JIIOAM MOTYT H3MEpATh BpPEMsT Ha OCHOBE
BUOpanuu atoma 1e3usi. HecMoTpsi Ha pa3BUTHE U3MEPUTEIBLHON TEXHUKH, BPEMS
He Bcerga ObUIO €OUHBIM Ha Hamed Iiadere. s Toro 4roObl OOBEIUHHUTH

HN3MCPCHUC BPCMCHH B OJIHY CCTh HYKHA Obl1a 0c00ast TEXHOJIOTHS.
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ITo Teopun HproTOHA BCE TyMamnu, 4TO BPEMS €IMHO BE3AE U TEUYET C OJTHOU
CKOPOCTBIO. DUHIUTEWH OTKPBUI, YTO BpPEMsI TE€YET C PA3HOM CKOPOCTBIO IS
KaXJIOrO0 OTHAEJIBHOTO 4enoBeka. To €CTh HE CYIIECTBYET €IMHOTO BCEJIEHCKOIO
BPEMEHH U €CThb HEKas CBsSI3b MEXIYy BpPEMEHEM U JABUKEHUEM CKBO3b
IIPOCTPAHCTBO. Ha CKOpPOCTh T€UeHHsI BPEMEHHU BIMSET CKOPOCTH MEPEMEIICHUS B
MIPOCTPAHCTBE. Y YEHBIN NPOJOJIKHII CBOKO TEOPUIO M MOHSII, YTO MPOCTPAHCTBO U
BpEMsI HENb3sl pAaccMaTpuBarh IO OTAEIBHOCTA. Tak OH cOo34al MOJEIb
MIPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYYMa. BCIO KHW3Hb MOXHO MPEICTABUTH B
BUJIE Yepebl KaIpOB, KOTOPHIE PACIIONOKEHBI U YIOPSAJOUYEHbI B YETHIPEXMEPHOM
IIPOCTPAHCTBE IMOJ HAa3BAaHUEM IPOCTPAHCTBEHHO-BPEMEHHOW KOHTHHYYM. B aTou
NOCJIEI0BATEIBHOCTH YK€ €CTh «KaApbl» npouuioro u Oynymero. Hauano 6epercs
oT bonpioro B3peiBa U UAET Jalblle, BKIIOYAs HAIl «HACTOSIIIUA MOMEHT.

Bo3moxxHO M nepeMemiatecss BO BpeMeHu? COINIacHO TEOpUU BPEMEHU —
MOXHO. OWHINTEHH BBISIBWII, YTO TPaBUTAlMs TaK € BIMSCT Ha 3aMEJJICHUE
BpeMeHU. Yem BbIllle rpaBUTALIMS, TEM MEJUIeHHee TeueT Bpems. [lyremecTBue B
IPOILIOE OINKCHIBAECTCS ~ HAJIWYUMEM B IPOCTPAHCTBE «KPOTOBBIX HOp». OHU
MPEACTABIISIOT COOOM CBOETr0 PoJia TOHHEIHU MEXKY OTIAEIBHO B3ATHIMU y4acTKaMu
BPEMEHHU.

Ilouemy e HaM KaXeTcs, YTO BpeMs TEYEeT B OJHOM HalpaBJICHHM,
nogoOHOo peke? IToT A(PdheKT Ha3bIBACTCS «KOHIEMIMEH CTPesibl BPEMEHU.
CornacHo 3akoHaM (U3UKHA, XOJ COOBITUM MOXET HUATH U B OOpaTHOM
HaIlpaBJICHUU. DTO HE CO3/1a€T HUKAKUX CEPhE3HBIX MNpOTHUBOpeunid. Halitu oTBeT
IIOMOXET OHTPOIHS — CTPEMIJIEHHME BCETO K Xaocy. Bo BceneHHOM Bce uUMeeT
TEHJAEHUUIO JIBUTaThbCsd OT MOpsAKa K xaocy. Hampumep, eciu B3ATb KHUTY U
BBIKMHYTh M3 HEE€ BCE JIUCTHI, TO IIAHC TOTO, YTO OHU CHOBA yHaAyT B HY>KHOM
nopsuke, kKpaitHe Main. To ecTh, yHOpPAJOYEHHBIE COCTOSIHUSI CMEHSIOTCS
HEYNOPSAAOYECHHBIMU. BBIXOIUT caMbIM yHOPSI0YEHHBIM MOMEHTOM BO BCEJICHHOM
obu1 bombioit B3pwIB. [locie Hero, moa AeWCTBUEM DHTPOIMH, MMOCTETICHHO Havas

HapacTaTh «OECTOpsAIOK». 3HA4YMT, bBOJBINONW B3pHIB Jall HAYall0 «CTpeIe
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BpeMeHn». UYTOo ke MOXET *kJaTh HAac B KOHIIE MPOCTPAHCTBEHHO-BPEMEHHOTO
koHTHHYyMma? IlpoctpancTBO, HaumHas ¢ bonpmoro B3pbIiBa, MOCTOSHHO
pacimmpsercss W STOT IMpoLecC He 3aMeasieTcs, a HaoOOpOT — YCKOpseTcs.
Breixogut B nanekoM Oyayiiem, Bce HeOECHbIE Tella MpOmaayT U3 HAIEro MoJs
3peHUs] U MBI HE YBUJUM COCETHUE TaJlaKTUKH, a BMECTE C TeM U mpouuioe. Bee
TeJlla BO BCEJICHHOW pacmanyrcs, U Ooiblne He OyIeT MPOHCXOIUTh HHUKAKUX

MPOIIECCOB, a, CJIEI0BATEIBHO, U HE OYAET TEUEHUSI BPEMEHHU.

TEMHASA DQHEPT'US — I'V/TABHAS 3AT'AJIKA XXI BEKA
Koponesa A.B., Pynesa B.I'., 'mymkosa C.B.

Hayunsb1ii pykoBoauTens — QOLEHT, K.T.H. benosa C.b.
Crynunckuit punnan MAU, kad. «Bu¥Y», «MCuldT»
e-mail: kor.angelik333@yandex.ru

HecMoTps Ha 1OCTHXKEHUSI B HAYKE U TEXHHUKE, B MUPE OCTAETCA €IIEe OYECHb
MHOTO 3arajioKk W, MNOXallyd, OJHOW W3 HHUX, IPUYEM CaMONM TaWHCTBECHHOM,
ABJIsIeTCA Halla BeesleHHas: ee 9BOJIONMS U cTpoeHue. Beap 6e3 3HaHusT CTpOCHUS
BceneHHOM HEBO3MOXHO OCBOUTH KOCMHUYECKHE TMOJIETHl HA TAJIbHUE PACCTOSTHUSL.
OHu HEOOXOJMMBI JIJIs TOMCKAa HOBOTO JIoMa JUIS YEJIOBEYECTBA, MOCKOJBKY, ITO
JTAHHBIM KOCMOJIOTMH Haia poaHast 3emiisi U Bcsl CoHEUYHAasi CUCTeMa HaXOASTCS
YK€ B CEpEIUWHE IepHoJa CBOEr0 CYUIECTBOBAHUS W HEMHUHYEMO JOJIKHBI
MOTUOHYTh.

OIHUM U3 caMbIX 3araJl0YHbIX 3JIEMEHTOB B CTPOEHUH BCeneHHOU sBseTCs
TaKk Ha3piBaemas TeMmHas odHeprusg. OHa  COCTaBIsSIET 1O  JIAHHBIM
HaOII0IeHn KocMuueckoit oocepBaTtopun «lIlnank», 74 % OT BCero CTpoeHwus, a
7TO OOJbIe TOJIOBUHBI! B manHOM paboTe HaM XOTeNOCh MOAPOOHEH y3HATh, YTO
TAKO€ TEMHAasl SHEPTUS U BBIJICIUTh OCHOBHBIC TMIOTE3bI, JAIOIIUE OINPEIACICHUS
ATOMY MOHATHUIO. TEMHAs YHEPTUsl B KOCMOJIOTUY — 3TO BUJI SHEPTUH, BBEAEHHBIN

B MaTeMaTh4yeckyro Mojaenb BceneHHoil pagu o0O0bsACHEHUS HaOII0AaEMOr0
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e€ pacIIMpeHHs C YCKOpeHHEeM. TeMHasi SHepIusl NpeAcTaBiIsgeT co00il HEOOBIUHYIO
cyoctanmmio. B dactHOocTH, OHa He 00JagaeT CHOCOOHOCTBIO COOMpaThes B
CITYCTKHM, KAaK TEMHas MaTepusi, a pPAaBHOMEPHO paclpeaessiercss I0 BCel
Bcenennoii. Ho caMbIM HEOOBIYHBIM €€ CBOWCTBOM HA JAHHBI MOMEHT SIBJISIETCS
AHTUTPABUTALIMSL.

CymiecTByeT /1Ba BapHaHTa OOBSCHEHUS CYIIHOCTH TEMHOH sHepruu. Bo-
NEPBBIX, M0 TEMHON SHEPTUE TOHUMAIOT KOCMOJIOTHYECKYIO KOHCTAHTY, TO €CTh
HEU3MEHHYIO DHEPIreTUYECKYIO IUIOTHOCTh, PAaBHOMEPHO  3aAIOJIHAIOLIYIO
IpoCTpaHCTBO Beenennoii. E€ emé wWHOrma HasplBAlOT DJHEPIrUEH BaKyyMa,
MIOCKOJIBKY OHa SIBJIIETCA IHEPreTUYECKOM MIOTHOCTHIO YHCTOIO BaKyyma. JTO U
€CThb KOCMOJIOTHUYECKas IOCTOSIHHAS.

AJNbTepHATUBHBIA MOAXOJM ObUT TpemyiokeH B 1987 romy HeMeEUKUM
¢uzukoM-TeopetrkoM K. Berrepuxom. OH ucxoawsn u3 NPEANOIOKEHHUsS, UTO
TEMHAsl HEPIUsi — 3TO CBOETO pOJia YacTULE NOJ0OHBIE BO30OYKIEHUS HEKOETO
JUHAMUYECKOTO CKAIIPHOTO MOJIs, JHEPreTUYecKas IJIOTHOCTh KOTOPOTO MOKET
MEHATBCS B TMPOCTPAHCTBE M BpeMeHU. YTOObI KBMHTICCEHLMS HE MOIJa
«cobuparbcs» U QOpMUPOBATH KPYMHOMACHITAOHBIE CTPYKTYpPhl IO NpPUMEPY
OOBIYHOM MaTepuH, OHA JOJIKHA ObITh OUEHb JIETKOM.

VY y4eHBIX CyIIECTBYET HECKOJIBKO TMIIOTE3 O TOM, KaK MOXET pa3BUBATHCS
TeMHas 3Heprus. OJHa U3 HUX MPEANoJaraeT, yTo (paHTOMHAs SHEPTUs MPUBEIET
K T. H. «PacXOJSIIEMYCsD» PACIINPEHUI0. JTO MOAPA3yMEBAET, YTO PACIIUPSIOIIAs
CWJIa JEHCTBHS TEMHOW HHEPIrUM NPOJOJDKUT HEOTPAHWYEHHO YBEIMYHMBATHCH,
IIOKa HE MPEB30MAET BCE OCTalbHBIE CHIIbI BO BcemeHHOW.C npyrol CTOPOHBI,
TEMHAsE DSHEPIUST MOXKET CO BPEMEHEM PACCEATbCA WM J1a)k€ CMEHUTH
OTTaJIKUBAIOLIEE JEWCTBUE Ha NpuTiIruparouiee. B 3Tom ciydae rpaBuTanus
B0o300nagaer u npuBenét Bcenennyio k «bompmomy Cikatuto». Hexortopsie
CLUECHApUU NPEAIONAralT «UHKIAYECKYI0 Mozaenb» BceenenHou. Ha naHHbIM

MOMCHT TC€MHas SHEPIUA HC M3y4UCHaA CIIC JaXKC Ha IMOJOBHUHY, HO YUCHLIC BCCTO
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MHpPaA IIBITAOTCA HpI/I6J'II/IBI/ITBC}I K €C pas3raike. IlonsB ee CYIMHOCTb, MbI CMOJKCM

Y3HAaTb HAMHOT'O OoJIbIIIE O MHUPE, B KOTOPOM MBI JKHBCM.

HUKOJIAH ETOPOBHY )KYKOBCKHM — OTEIl PYCCKOM ABUAILIUA

Mup3osin A.K.

Hayunsbiii pykoBoautens — [lonyxuna T.E., npenogaBarenns
Crynunckuii Texuukym uM. A.T. TymaHoBa, crieriuanbHOCTh « TM»
e-mail: vector 55@inbox.ru

«Yenosexk nonemum, onupascey He Ha CUNY CEOUX
MYCKYJI08, A HA CUTLY CB0e20 PA3YMaA»

Kykoeckuit H.E.

Hukomaii EropoBnu JKyKOBCKMI pOAWIJICS HEMOJAIEKY OT TOpoja
Brmagumupa. B nmerctBe OH MedTall CTaThb Kak OTELl HWHKEHEPOM-CTPOUTEIIEM
KEJIe3HBIX 1opor. MaTemaThuueckue CiocoOHOCTH OYAYLIEro YYeHOro MPOSIBUIINCH
B PaHHEM BO3pACTE, €II€ B THMMHA3UM OH CAaMOCTOSITEJIbHO OCBOMWJ BBICIIYIO
MaTeMaTHuKy.

XKykoBckuit Hamien ¢opMmyiny, KOTOpasi MO3BOJUIIA PACCUNTATh TOBEIACHHE
KQ)KJI0M 4aCTULIBI B ABMKYILEMCS MOTOKE KUAKOCTH. ITa paboTa NpUHECIa aBTOPY
CTEIMEHb MarucTpa u CTUIICHIHIO JIJIsl CTA)KUPOBKHU B €BPONEHCKUX YHUBEPCUTETAX.
Hukonaii EropoBuu oObexan kpynHeidmue EBpomneilckue YHUBEPCUTETHI U
naboparopuu, rie padoTall ¢ U3BECTHBIMU WHXXEHEpaMH W u300peratessimu. B
['epmanun BcTpetwsicss ¢ muoHepoMm aBuanuu Otro JlunmeHTtanem u mpuoOpéEn
OJIMH M3 €r0 IUIAHEPOB JJIS1 UCCIEAOBAHUI.

JKyKOBCKHMII Hauall 3aHUMATHCSI KMCCIIEIOBAHUEM JBMYKEHHSI BO3IYIIHBIX
noTokoB. Tak u ObUTa cOo37jaHa HOBasi HayKa — adpoauHaMuka. Ero paboTel B 3TOM
00JacTH SIBUJIUCh HMCTOYHMKOM OCHOBHBIX HJIeH, HA KOTOPBIX CTPOUTCS

dABHAllMOHHAs HayKa. Ero HAaYYHBIC MHTCPCCHI ObLIH COCPpCAOTOYCHBI HA U3YYCHUU
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KOHCTPYKIMI JIETAaTENbHBIX allllapaTOB M BBIICHEHWN MEXAHW3Ma MX JIEUCTBUS.
Bckope JKykoBCKMHM IpuIIen K BbIBOAY, YTO IIyTh MOJPaXKaHWs NTHULAM HE
IIPUHECET JKEJIAEMOT0 PE3yJIbTATA.

B 1902 romy JXXykoBckumii moctpomn B MOCKOBCKOM YHHBEPCUTETE
a’poArHaMuYecKylo TpyOy. B Hee oH momemias MoJieiau, MOIIHBIA BEHTHIIATOP
THAJI MM HaBCcTpeuy Bo3ayx. Tak JKykoBckuil HcciieoBal IOABEMHYIO CHILY
KpbLJIa, COMPOTUBJICHUE BO3YXY TEN PA3TUYHON (OPMBI.

B 1904 rony Ha 6a3ze ero jaboparopuu ObUT CO37aH B MHUPE HHCTUTYT
a’poJMHAMHUYECKHX HccaenoBanui. MmenHo Ttam JKykoBckumi caenan CcBoe
[JIABHOE OTKPBITUE — HAIIEJl UCTOYHUK MOJBEMHOM CHIIBI KpbUla M Aail (pOopMyIy
JUIs pacdera 3Tod cuibl. Tak cTam BO3MOXKEH MaTeMaTHYECKHIl pacder Jr0oro
jerarenpHOro amnmapara. OCHOBBIBasICh Ha CBOMX OTKDBITHSAX, YYEHBIM TakkKe
pa3paboTasl TEOpUIO KpbLIa CaMOJIETa, METOJbl U PACUEThl BO3IYIIHBIX BUHTOB U
JUHAMUKH I10JIETA.

B uHctuTyTE OBLIa pa3paboTaHa METOJUKA MAaTEMAaTHYECKOro pacyeTa
JIETATEJILHOIO aIlrapara.

B 1918 roay 6bu1 co3nan LleHTpanbHbIi HHCTUTYT a3p0- U TUAPOJUHAMUKH
(IAT'HY). On cram KpyHmHBIM LEHTPOM HAy4YHBIX HCCIEIOBAaHUN B 001acTH

CaMOJICTOCTPOCHHUA.
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Cexcuus Ne 4 MeHeIKMEHT B COIHATLHO-
IKOHOMHYECKHE MPODIeMbI
COBPEMEHHOIr0 001IecTBa

PykoBoaure/ib ceKIum:
aoIl., k.3.H. CtennnoBa O.B.

142800, r. Ctynuno, yiu. [Ipuctanumnonsas, a. 4,
Crynuuckuit prman @PI'BOY BO «MockoBckuil aBUAITMOHHBIA HHCTUTYT
(HaLlMOHAJIBHBIN HCCIIEI0BATENbCKUI YHUBEPCUTET)»

Kadenpa «xoHOMUKA U yIpaBICHUE)
(496) 644-28-68; e-mail: sf-mai@mai.ru

POJIb KAJIPOB B MHHOBAIIMOHHOM JEATEJBHOCTH
Capsr O.C.

Hayunblii pykoBoIUTENb — JOIEHT Kadeapbl « IKOHOMHUKA U YIIPABICHHUE)
Epemenckas JI.U.
Crynunckuit pumman MAU, kadenpa « IKOHOMUKA U yTIPABICHUE)
e-mail: sary-o@list.ru

[lepcniekTUBHOE WHHOBAIMOHHOE PA3BUTHUE MPEANPHUATHS U TOCYIapCTBa B
1€JIOM, 3aBHUCUT OT WHHOBAIIMOHHOW ACATCIBHOCTH TPEANPHUATHS, YTO B CBOIO
ouepeb 00eCreynBaeT €€ KOHKYPEHTOCIIOCOOHOCTh Ha phIHKE. VIHHOBaIMoHHAS
NesATEeTbHOCTh, B CBOIO OYEpEe/b, MPEJCTaBISET COOOM KOMIUIEKC Pa3IMYHbIX
MEPOTIPUATHNA, KOTOPHIC TPUBOAAT OPTaHU3AINI0 K MHHOBAIIMOHHBIM U3MCHCHHSIM.
K TuM MeponpusaTusiM OTHOCSTCS HAyYHbIE, TEXHUYECKUE U TEXHOJOTUYECKUE, a
Takke opraHu3anuonHble. OgHAKO NM00ast MeATEIHHOCTh TPEOyeT CIEeHUaIuCTOB,
KOTOPBIE TIOMOTYT OpPraHu3aIlis JOCTHYb TOCTABICHHBIX IICIICH.

KBamudukannonueie Kaapsl — 95T0 (yHIAMEHT JTHO00TO TPEANPHUSATHSA,

OJHAaKO B HHHOB&HHOHHOﬁ ACATCIbHOCTU HMX HEHHOCTL BBIPACTACT B HCCKOJIBKO
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pa3, Tak Kak MMEHHO OT HMX 3aBUCUT BBDKMBAEMOCTb MPEAINPUSATHS B HOBBIX H
MU3MEHSAIONIMXCS YCIOBUAX pbIHKA. llepcoHan opraHuszanuy siBISE€TCS OCHOBHBIM
HOCHUTEJIEM HOBBIX TMPOPBIBHBIX M KOHKYPEHTOCHOCOOHBIX HWJEH, HOBBIX
HECTaHJIAPTHBIX PELICHUM I 3a7a4 U CUTYyalluid, BOSHUKAIOUINX B JIO00W cdepbl
nesitenbHOCTH. KBanmuduumpoBanHbie Kaapbl — 3TO €JMHCTBEHHO CTOSIIUN aKTHB
Ha COBPEMEHHOM OBICTPO M3MEHSIOIIEMCS pbiHKe. HaliTh TOCTOWHBIX KaHIUATOB
OYEHb CIIOKHAS 3aJa4ya U IOATOTOBKA TAaKHUX KaJApOB SIBISAETCA MEPBOOYEPETHON
3alaueii TOCyJapcTBa, TAK KakK MEPEXOJ HAa WHHOBALIMOHHBIM MYyTh pPa3BUTHUS
HaIpsMYIO 3aBUCUT OT HUX.

Pa3paboTka MHHOBAIMOHHBIX TEXHOJIOTMI MO3BOJUT Poccun poccuiickum
OPEANPUATAAM  BBIATH HAa PBIHOK CO CBOMMHM  TEXHOJOTMSIM, a He
3aMMCTBOBAHHBIMU y IPYTHX CTPaH.

Poccust Ha NpPOTSIKEHMM MOCIEIHUX ABYX IAECATWICTHUM NEPMaHEHTHOIO
KpU3UCa, U B TO JKE€ BpEMs SBIACTCS JOHOPOM HWHHOBALMOHHBIX WACH JUIA
MHPOBOr0 cOOOIIECTBAa. DTU UJEH, MPEBPALIAsICh B UHHOBAIlMU B JAPYTUX CTPAaHAX
MHpa, CTaBAT HAIly CTPaHy B DKOHOMHYECKYIO 3aBUCHUMOCTb OT WMMIIOPTHBIX
ITIOCTABOK TOTOBBIX TEXHOJOTHI U TOBapOB.

Honsa cneunanuctoB B PD, 3aHATHIX B MHHOBAIMOHHOW c(epe HUYTOKHA
MaJia, [0 CPaBHEHUIO ¢ ApYyruMH crpaHaMu. [1o nanabiM DenepanbHOro areHTCTBa
HayuyHbiX opranuzanuii (PAHO), Poccus mo uwmciy ucciemoBaresieid ycTymnaeT
TakuM cTpaHaMm kak Mcnanums, HOxnas Kopes, BenukoOpurtanus, 3aHuMas 1o
TOMY I[IOKa3aTeNr0 JBEHajuaTyr no3uuuo B Mupe. CpenHuil  BO3pact
uccienoBarenei - 0onee MATUAECATU JIET - TaKKe OCTAaBJSET >KeJlaTh JIYYIIero.
Yucno yuyeHbIX B BO3pacTe CTaplle MIECTHIECATH JieT, padoTarolux B
rOCYJapCTBEHHBIX HAYYHBIX YUYPEKIEHUAX, NPEBBIIIAET COPOK IPOLEHTOB. B
pe3yiapTaTe TakuX LUPp U  J0Js MHHOBAUMOHHOM mpoaykuuu Poccun Ha
MHUPOBOM PBIHKE TAK)K€ COCTAaBIISIET HAMMEHBIIHMUI MpoiueHT, paBHblii  0,5%. B TO
xe BpeMms gosist CIHA — 36%, Snonuun — 30%, ['epmanuu — 16%, Kuras — 6%.

OnHa U3 OCHOBHBIX NPUYMH — HU3KUW YPOBEHb WHBECTULIUA B paJMKaJIbHbBIE

73



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

uHHOBanMu. Hama crpaHa mMmeeT 3azienbl A TEXHOJOTWYECKOTO pPa3BUTHUS -
HAy4YHbIE, MPOMBIIIJIEHHbIE KOMIETEHIIMH, U TJIABHOE MUMEET (PyHIAMEHT B JIMIIE
MOJIOJIBIX CTYACHTOB, YUEHBIX, KOTOPbIM HYXHO JaTh CTUMYJ M ONPEICIIUTh UX
BHYTPEHHIOIO MOTHBALIMIO JIJISI TOTO, YTOOBI MCHOJB30BaTh 3TO B JIEATEIHLHOCTH
OTJIEJIbHBIX OPTraHU3ALMIA U CTPAHBI B LIEJIOM.

Ponp wuccnenoBareneii B IMPOU3BOJACTBE, B HSKOHOMHKE, B CEJIBCKOM
XO0351CTBE, aBUMALlMM M KOCMOHAaBTHKE OYEHb BEJIMKA, TaK KaK HWMEHHO OHHU
COCTaBJISIOT (DYH/IaMEHT HAayYHBIX OTKPBITHI U HHHOBAILIMOHHOM EATEIBHOCTH.

Jnsg  Ttoro 9rtoObl pemuTh NOpoOJieMy  B3pAlMBAHMS — HMJIEAJIBHBIX
CHELMAUCTOB B O3TOW 00JIaCTH, HYKHO KaueCTBEHHOE O00pa3oBaHHE, a B
JanbHENIIEeM OO0eCIeueHue MOJIOJBIX HCCIEeNOBaTeNed 3apIiaTo  BBICOKOTIO
YPOBHSI, YTO SIBUTCA JOMOJHUTEIbHBIM CTUMYJIOM IIOCBATHTH CBOIO >KH3Hb U
NeSTEIbHOCTh HMHHOBAallMOHHOM cdepe, mpeanaras BO BcexX cdepax HOBBIC

HMHHOBAIIMOHHBLIC OTKPBLITHA, KOTOPBIC IIO3BOJIAT YIIYUIINUTD JKU3Hb 06HI€CTBa.

MEHEJXKMEHT KAYECTBA B ABUAIITMOHHOM
HNPOMBIIIVIEHHOCTH

®detucona A.C.

Hayunsiit pykoBoautens — noueHt, Epemenckas JI.U.
Crynunckuil punnan MAU, kad. «OxoHOMHKA U Y TIPABICHHUE)
e-mail: pityyo@mail.ru

OpgnuMm u3 BaxkHEeHMX (akTOpoB pocTta 3(PPEKTUBHOCTU MPOU3BOJCTBA
ABJISIETCS YJIYUYIIEHUE KAa4eCTBA BBITYCKaeMOW MpoayKiuu. [IoBbIlIeHne KauecTBa
BBIITYCKAaEMOM MPOAYKIHH PACUECHUBAETCA B HACTOSIIEE BpEMs, Kak pellaroliee
yCIJIOBHE €€ KOHKYPEHTOCIIOCOOHOCTH Ha BHYTPEHHEM U BHEIITHEM PBIHKAX.

O6bexT pabotrer — HIIT "Aspocuma" — Bemymas Poccwiickas ¢upwma,
obpazoBanHas B 1939 romy B moamockoBHOM ropoae CrtynuHo kak OKB mo

CO31aHHIO AdBTOMAaTHU4YCCKHUX CaMOJICTHBIX BO3QYHIHBIX BHHTOB u ux
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TUAPOMEXAHUYECKUX CHCTEM PErYyJHMPOBaHHs. 3a BPEMsI CBOETO CYLIECTBOBAHUS
OAO HIIIT "Aspocuna" pazpaboTaHo:

e 115 HaumeHOBaHMI BO3IYIIHBIX BHUHTOB C 3KBHBAJEHTHOMN
MomtHOCTRIO oT 20 1o 30000 m.c.,, mugs 85 pa3audyHbiX OOBEKTOB (U
COOTBETCTBYIOIIIEE KOJIMYECTBO THAPOMEXAHUUECKUX PETYIISITOPOB);

° 15 nanmenoBanuii BI'T/I ¢ skBuBajeHTHOM MOIIHOCTHIO OT 100 10
475 n.c. niisg 47 pa3nauIHBIX 00BEKTOB;

e 10 HauMeHOBaHMII  NIAPUKOBUHTOBBIX  MpeoOpazoBaresied  Moj
DKCIUTyaTalMOHHbIE Harpy3ku ot 10 1o 130 ToHH 115 7 TUIIOB CaMOJIETOB.

[Ipeamer paboThl — W3y4YEHHUE CHUCTEMBl MEHEHKMEHTa KauyecTBa B
aBUAIIMOHHOW MPOMBIIIIICHHOCTH.

OcHoBHas npoOjieMa Ha BCEX YPOBHSIX U BHAAX MPOMBIIUIEHHOCTH — 3TO
yIpaBjeHHUE KauecTBOM. [103ToMy, BHEIpEHHE CUCTEMBI MEHEIKMEHTA KauecTBa
Ha MPENPUATUM SBISETCS OJHUM W3 PEIICHUH ISl JIUKBUAAIIMU TPYIAHOCTEH B
OpraHU3alUu.

CoBepIlIEHCTBOBATh CHUCTEMY MEHEIKMEHTa KauecTBa MOXKHO 3a CYET
OCYILECTBJICHUSI MEPONPUATUNA IO NPOCKTUPOBAHUIO M JIOKYMEHTHPOBAHUIO
WHTETPUPOBAHHOMN CHCTEMBbI MEHEXKMEHTA Ha 06a3e MEKIyHAPOIHBIX CTaHAPTOB.

MexayHapoaHass —a’pOKOCMHYECKash Trpynmna Mo KadecTBy — 23TO
HEKOMMEpYECKasi accolMalus, 3aperucTpupoBaHHas u co3ganHag B 1998 roxy B
Bbproccene (benbrus). ta opranuzanus BKJIIOYAET B ce0s KOMIIAHUU U3 AMEPUKH,
EBponbl, cTpaH  a3MaTCKO-TMXOOKEAHCKOro  OacceitHa.  MexayHapoaHas
a’pPOKOCMHUYECKasl TIpynna IO KayecTBY MNPOINAaraHaupyeT KyJIbTypy KauecTBa,
YCTaHABJIMBAECT U MOICPKUBAET CUCTEMY MEHEI)KMEHTA KaueCTBa CTaH1apTOB.

Pa3paboTanHble ~ a’pPOKOCMHUYECKOW  TpyNNIoOM  CTaHIApThl,  MOTYT
MCIIOJIB30BaThCAd HA HAIIMOHAJIBHOM M Ha MEXAYHApOJHOM ypoBHE. OCHOBHBIM
CTaHJApTOM, ONPEACISIONIMM, YIPABJICHUE KAa4eCTBOM B a’3pPOKOCMHYECKOU

otpaciu siBisercs, crangapt ISO cepun 9000. Ha ero ocHoBe co3maHa cepus
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MEXIYHAPOJHBIX  CTAHJIAPTOB, OINHUCHIBAIOIIUX  TPeOOBaHUA K  CHUCTEME
MEHE)KMEHTA KauyeCTBa OPTraHNu3alui U MPEAITPUATHAN:

o AS9101C /EN9101 /SJAC9101 — «Quality Management Systems
Assessment» — O1leHKa CUCTEMbI Ka4eCTBa;

J AS9103 /EN9103 /SJAC9103 — «Variation Management of Key
Characteristics» — YpaBieHre U3MEHEHUSIMHU KITIOUEBBIX XapaKTEPHUCTUK;

o AS9104-2 /EN9104-2 /STAC9104-2 — «Requirements for Oversight of
Aerospace Quality Management System Registration/ certification Programsy» —
TpeOoBaHUsS MO KOHTPOJIO MPOrpamMM CEpPTHU(PUKALMH / PErUCTpaldU CUCTEM
MEHEI)KMEHTa Ka4eCcTBa B a3POKOCMUYECKON OTpaciy;

o AS9111 /EN9111 — «Quality Management System Assessment for
Maintenance Organizations» — OIlleHKa CHCTEM MEHEIKMEHTa KadyecTBa
OpraHu3alMii TEXHUYECKOTO OOCITYKHUBaHUS;

o ARP9134 /EN9134 — «Supply Chain Risk Management Guidelines» —
PykoBossime yka3aHus 1Mo yIpaBIeHUIO pUCKaMHU B IIEMTOYKE MTOCTABOK;

o AS9120 /EN9120 — «Quality Management Systems — Aerospace —
Requirements for Stockist Distributorsy — CucTeMbl MEHEI)KMEHTa KadecTBa —
a3POKOCMUYECKAs] TMPOMBIIIJIEHHOCTh — TpeOOBaHMS K JAMCTPUOBIOTOpPaM B
a’POKOCMHUYECKON OTPACIIU.

B ocHoBe cTaHmapTOB Nekar WAEH M TOJIOKEHHUS TEOPHH BCEOOIIETro
MEHE/KMEHTa KadecTBa. J[aHHBINA CIIMCOK HE SBISETCS MCUEPIBIBAIONINM, B HETO
BKJIFOUEHBI YaCTO UCMOJIb3yEeMbl€ CTAaHIAPThI IO OLICHKE KaueCTBA.

Takum 00pa3oM, cTaHIAPTHI, pa3pabOTaHHBIE a3POKOCMUUYECKOUN TPYIIIOH,
00ecneurnBaOT U3MEPUMYIO MOJIb3Yy AJI 3aMHTEPECOBAHHBIX CTOPOH, KJIMEHTOB U
noctaBmuKoB. [Ipennararor mydiimne mpakTHUKH, TPOIECCHl U TAPMOHU3UPOBAHHBIE
TpeOoBanus. CoOAEUCTBYIOT PAa3BUTHIO COTPYAHUYECTBA B MEXKAYHAPOTHOU

aBHAITMOHHOM, KOCMUYECKOM U 00OPOHHOMN ITPOMBIIIICHHOCTH.
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YIIPABJIEHUE 3OPEKTUBHOCTbBIO XO3MUCTBEHHO -
PUHAHCOBOU JEATEJIBHOCTH HAYYHO-
IMPON3BOJACTBEHHOI'O IPEAIIPUATHUA

Tomuua N.A.

HayuHblil pyKOBOIUTENB — JOLIEHT, K.3.H. CrenHoBa O.B.
Crynunckuit punmuan MAU kad. «IkoHOMHKA U YIIPABICHUE)
e-mail: bazulay552@rambler.ru

B skonomuke Poccun mpogomxaroT HaOMIOAAThCS HETAaTUBHBIC TEHACHIINH,
BBIPAKAIOIIMECS B COKPAILEHUH OOBEMOB IPOU3BOJACTBA, 3HAYUTEIHLHOM H3HOCE
IPOU3BOJACTBEHHBIX (DOHAOB, pOCTE€ IIEH Ha BCE BUIBl PECYpCOB, OTPOMHOM
nepunure (uHaHCOBBIX cpeAcTB. Cnajg MNpou3BOJCTBA B MPOMBIIIIEHHOCTH
IPENONPENEIN HEAOCTATOK HHBECTHLIMM B JAPYTHX OTpacisiX HapOgHOTO
X035MCTBA W colHabHOM cdepe. B COBpeMEHHBIX 3KOHOMHUYECKHX YCIOBUAX
JEATEIbHOCTh KAXKIOTO XO3AWCTBEHHOIO0 CyOBEKTa SBISETCA NPEIMETOM
BHUMaHHUS  OOMIMPHOTO  Kpyra  y4YacTHUKOB  PBIHOYHBIX  OTHOIICHUH,
3aMHTEPECOBAHHBIX B pe3yJIbTaTax ero GyHKIMOHUPOBAHMSL.

AKTyaJIbHOCTh JAaHHON TEMbl pabOThl MOATBEPKIAETCS TEM, YTO pealbHbIE
ycioBust (QYyHKIMOHUPOBAHUS TPEANPUATHS OOYCIOBIMBAIOT HEOOXOIUMOCTh
NpOBEeNeHUs]  OOBEKTUBHOTO M  BCECTOPOHHEro  (PMHAHCOBOTO  aHaJIM3a
XO35MCTBEHHBIX OIEpaluid, KOTOPBIA IMO3BOJIAET OMPEACIUTh OCOOCHHOCTH €ro
NEeATEIbHOCTH, HEJOCTATKU B pabOTe M MPUYMHBI UX BOBHHUKHOBEHUS, a TAaKXKE Ha
OCHOBE TMOJYYEHHBIX PEe3yJbTaTOB BbIPAOOTaTh KOHKPETHBIE PEKOMEHJALUU IO
ONTHUMM3ALUN ACATENBHOCTH. {OUHAHCOBBIA aHAIU3 IIOMOTaeT ONPEIEIUTh
CTENEHb MPUBJIEKATEILHOCTH OOBEKTAa NJIsi WHBECTUIIMOHHOW JEATEIbHOCTH H
ONPENENNUTh HAPABJIEHNE NHBECTUPOBAHUS.

OO0BeKTOM  HCCleOBaHUSl JaHHOW palboThl  siBIsieTcss  (puHAHCOBas
JEATENIBHOCTh ~ HAy4HO-NMPOM3BOACTBEHHOro  mpeanpuatus  OAO  «HIIII

«Aspocunay. [IpeameTom uccnenoBanus siBisietcss puHancoBoe cocrosiuue OAO
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«HIIII «Aspocuna» W MyTH €ro YyIy4dlI€HHs, C MOMOIIbI0 HHBECTUIIMOHHOTO
npoekTta pa3zpaboTaHHOro Ha ocHoBe DenepanpbHoro 3akoHa PO «O0
WHBECTULIMOHHOMN NesTeabHOCTH B P®D, ocyiecTBiseMoil B popMe KaruTadbHBIX
BIJIOYKCHUIN».

Lenbro maHHOM pabOTHI ABIsETCS MOBBIMIEHUE Y HEKTUBHOCTH (PUHAHCOBO-
XO3SMCTBEHHOM  JAEATEIBbHOCTH  HAay4YHO-IPOU3BOJACTBEHHOTO  NPEANPUITHS
MOCPEACTBAM TPOBEACHHS aHanW3a (PMHAHCOBOTO COCTOSIHUSA MPEANPUATHSA, Kak
WHCTPYMEHTA ISl MPOBEACHUSI MHBECTUIIMOHHON MOJIUTUKHU IO YJIYYIIECHUIO €0
(bMHAHCOBOTO COCTOSIHUS M CTA0MIIN3aLUU MTOJIOKEHUSI.

O ¢unancoom mnonoxenun OAO «HIII «Aspocuna» CBUAETENbCTBYIOT
K03 puuueHTsl (UHAHCOBOM ycTOMUMBOCTH. [lo 1MaHHBIM IPOU3BENEHHOTO
aHaiM3a MOJKHO CJeJlaTh BBIBOJA O TOM, 4YTO Ui YJIy4YlI€HHUS (PUHAHCOBBIX
nokazareneid komnanuu OAO «HIIIT «Aspocuiia» cienyer BKIaAbIBaTh CPEACTBA
B COOCTBEHHBIN OOOPOTHBIN KarUTAJL.

B cBa3u ¢ BeimensnoxkeHHsIM pykoBoacTBO OAO «HIHI «Aspocuna»
paccmaTpuBaeT MPOEKT rasudukanuu  OpeanpusTus g oOecnedeHus
ABTOHOMHOI'O  TEIJIOCHAOKEHUS C ULEIbI0 CHUXKEHUS 3aBUCUMOCTH  OT
nenooopazoBanus TOIl U CHUXEHHUSI pacXxOJOB Ha TEIJIO M dHEProodecreyeHue
OpEeINpUITHS, HaNpsIMyl0 BIHSIOIIEE Ha Ce0ECTOMMOCTh M3TrOTaBIMBAEMOMN
IPOIYKIHUU.

[Ipoekt razuukanuu mpeaycMaTpuBaeT OJOYHOMOIYJIBHYIO KOTEJIbHYIO
I'EM3EP-G  mpejcTaBisionrylo  coboil  TpaHCIOPTAaOenbHBIN  GIOK-MOLYIIb,
OCHAILICHHBI ~ OCHOBHBIM  TEIUIOMEXaHWYECKUM U BCIIOMOTaTeIbHbIM
obopynoBanueM. MeTannokapkac, B 3aBUCUMOCTH OT KJIMMAaTHYECKUX YCIOBHM
HKCILTyaTallH, YTEIUISIETCS )KECTKUMHU TPEXCIOUHBIMU (M30JISILUS — MUHEpaIbHas
BaTa) COHJIBUY - MaHENAMH ToamuHON oT 60 1o 240 mm. KoTtenbHbie T'EMN3EP-G
NOJHOCTbIO ~ aBTOMATH3MPOBAaHbl W  NpeJHa3HadeHbl 1 paboTel  Oe3

00CITy>KMBAIOIIETro IMepcoHara.
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I[J'ISI YIYUIICHUA (1)I/IH8,HCOBOI‘O COCTOAHUA OpraHu3alu OBLIO MMPpCaJIOKCHO
IMPOBCCTU PCKOHCTPYKIHIO CUCTCMBbI TEIJIOCHAOKEHUS B YaCTH CHIDKEHUS 3arpar
BCIIOMOI'aTCJIIBHOT'O  ITPOU3BOACTBA. n IIPOBCIACH HpGI[BapI/ITeJII)HHﬁ aHaJIn3

HHBCCTUIIUMOHHOI'O ITPOCKTA.

COBEPHIEHCTBOBAHHUE YIIPABJIEHUS TPONECCOM
OBCJHIYKUBAHUSA ITIOKYITATEJIEX B OPTAHU3AILIMN
3IPABOOXPAHEHUA

[IepmakoBa M. 1.

Hayunblii pykoBouTE b — JOIEHT, K.3.H. CtenHoBa O.B.
Crynunkuii pumman MAU, kad. «uyY»
e-mail: mingolmasha@rambler.ru

B ycnoBusax popmMupoBaHUs ppIHOYHBIX OTHOIICHWH B CTPaHE CYIIECTBEHHO
BO3pACTaET POJib TOPTrOBIU. TOProBisi CTAHOBUTCA HanOoJiee YCTONUMBOM cepoit
B Pa3BUTHH PHIHOYHBIX OTHOIIICHUH.

3ajmaya TOProBIM — HE TOJBKO JOBOJUTH TOBapbl JO KOHEYHOIO
noTpeduTensi, HO W AKTUBHO  BO3JCHCTBOBaTH Ha  (OpMUPOBAHUE
MOTPEOUTENHCKOTO CIPOCA, YTO HEBO3MOXKHO 0€3 KaueCTBEHHOI'0 0O0CITyKHUBaHUS
MOKYTMaTeIICH.

['maBHBIM HampaBJICHUEM Pa3BUTHS TOPTOBOW (PUPMBI B HACTOSIIINE BpeMsl U
B TIEPCIEKTUBE SIBJIACTCS 3HAYUTEILHOE IMOBBIIIEHUE TOPTOBOTO OOCTY>KUBAHUS
MOKYTMaTeIICH.

VYnpaBnenue O0OCTy)KMBaHWs TOKyIaTeled HEpPa3pblBHO CBSI3aHO C
YOPABJICHHUEM BAXXHEHUIITUMU HSKOHOMHUYECKMMHU IIOKA3aTEISIMU  JESTEIHHOCTU
TOPTrOBOTO TPEANPHUATHS, CYIICCTBEHHO BIUSIOMMMH Ha €ro (QuHaAHCOBOE
coctosiHie. O(PPEKTUBHOCTH HTOrO YNpaBICHUA NPSIMO BIUSET Ha 0O0bEM
TOBApoOOOpPOTa, CYMMY JOXOJAOB M TPHOBUIM TOPTOBOTO  MPEANPHUSITHS,
CIIeIOBAaTE€IbHO, M HAa BO3MOXHOCTM  (PMHAHCOBOro  OOECIEYEHUsi €ro

MPEACTOSIIETO PA3BUTHS.
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Bbicokuil ypoBeHb U KauecTBO OOCIIy>KMBaHMsI MOKyHaTesIed MOKET ObITh
JOCTUTHYT JIUIIb B PE3YJIbTaTE TECHOI'O B3aMMOJIEHCTBUS BCEX 3BEHBEB TOPIOBIIH,
CHIDKEHUSI H3JIEPKEK IMOTPEOJeHUs U MPENOCTABIECHUS Pa3HOOOpPAa3HBIX YCIyT
HACEJICHUIO.

Ob6bekToM ucciaenoBanusi  saBiusgercs  OOIMECTBO ¢ OTpaHUYCHHOU
OTBETCTBEHHOCTBIO anTeuyHblid MyHKT OO0 «I'makcena»

[IpeameToM wuCCIENOBaHUS SBISETCA  COBEPIICHCTBOBAHUE YIPABICHHUS
IPOLECCOM OOCITYKMBaHUS MOKYIATEJIEH.

Llens nccnenoBaHusi COCTOUT B pa3pabOTKE MPAKTUUYECKUX PEKOMEHIALMIMA

110 YJIIYUIICHHUIO U ITOBBIIICHUIO KAa4CCTBA O6CHy)KI/IBaHI/I$I HOKYHaTeHeﬁ.

HOOC®EPHBIE TEXHOJIOT'UH
MNPOTUB TAHUHBI YEJJOBEYECKOI'O MO3Tl'A

Huxonaesa T.U., 3ybakoBa E.I".

HayuHnblii pykoBouTENb — JOLEHT, K.Quil.H, [[lakyposa E.C.
Crynunckuil punmnan MAU kadpeapa « IKOHOMUKA U yIIPaBICHUE
e-mail: tany.nickolaeva2015@yandex.ru

UenoBedyecknii MO3r MOWCTUHE YIMBUTENIEH. B 3M0Xy TEXHOJIOTMYECKOIO
npolecca OH IMO-NPEKHEMY ocTaercs 3aragkod. HecmoTps HE 3TO BHUMaHueE
J0AE€M YCTpEMJIEHO Ha pa3BUTHUE TMFAaHTCKUX CYHNEPKOMIIBIOTEPOB, CIOCOOHBIX
pemarh clIoKHeHIre 3a1a4uu, o0aeryatb paboTy U SKOHOMUTH BpeMs JIFOJIEH.

YenoBeuecTBO LIATHYJIO BIEPE, U y’Ke celyac ecTh 00JacTH ACSITebHOCTU
YEeJIOBEKa, T[J€ KOMIBIOTEp CTal aOCOJIOTHBIM JIMJIEPOM: IPOTHO3 MOTObI,
MOJICJIMPOBAHUE PA3JIUYHBIX CUTYAlMil, KOHCTPYUPOBAHUE, CUCTEMBI YIIPaBJICHUSI.
HewnsBecTHO, 4TO MOXET NPOU30UTH CO CKOPOCTHIO KOMIIBIOTEPHOIO Mporpecca
yepe3 30-40 ner. B cBsA3M C 3TUM akTyaldbHBIM CTajd Bompoc: OyAyT I

KOMITBIOTEPBI YMHEE JIFOIEH?
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Meradopudecku MOXHO Ha3BaTh YEJIOBEUYECKMH MO3T  MPUPOIHBIM
CYNEPKOMITBIOTEPOM, BCELENO YIMPABISIIONIUM OpPraHU3MOM 4YenoBeka. MIMeHHO B
YEeJIOBEYECKOM pa3ymMe BIEpPBbIE BO3HHUKJIA caMa UJed KOMIIBIOTEPHOU
MHUKpPOCXEMBI. Bce 3T TEXHOJIOTMYECKUE OTKPBITUS — MOOWIbHBIE TelehOHBI,
UTPOBBIE YCTPOUCTBA, MOPTATUBHBIE KOMIBIOTEPHI Pa3MEPOM C JIaJIOHb — 3PUMOE
JI0OKA3aTelIbCTBO €ro OTrPOMHOr0 TBOpUYECKoro mnoTeHnuana. Ecou Obl  crano
BO3MOXKHBIM TIOMECTHTHh BCIO HH(POPMAIUIO, XPAaHUMYI0 U 00pabaThIBaeMyIO
HalllUM MO3TOM, Ha J>KECTKMI JIMCK KOMIIbIOTE€pa, TO MOTPEOOBAIOCH ObI
NPUOIU3UTENIBHO CTO TepabaiToB mamsitu! 9To HeBeposiTHas udpa. OHaAKO MO3T
HE TOJIKO XpaHUT oOwive HH(OpManuu, HO M HUcHoyb3yeT ee. KommbroTepa,
CIIOCOOHOTO BBIMOJHATH PA0OTY aHAIOTMYHOTO XapaKTepa, MOKa He CYIIEeCTBYET.

Bosbiiryto M3BECTHOCTh MOJIy4HJIa TEOPHUSI O TOM, YTO YEIOBEK HCIOIB3YET
cBOil Mo3r Bcero jauimib Ha 10 %.Hayuno nokazaHo, 4uto 310 MU}, U YEIOBEK
noib3yerca cBouM Mo3roM Ha Bce 100 %. DTo Xopomio BHJIHO Ha CHHMKAX
sHieanorpammel. CoBceM Apyroe Jea0 — YMCTBEHHbIe criocoOHocTu. Eiie He
CYIIIECTBOBAJIO TAKOTO YEJIOBEKA, Pa3BUBIIETO CBOU YMCTBEHHBIE CIIOCOOHOCTH Ha
100 %. OnpenenuTs mpenesl YMCTBEHHBIX CITIOCOOHOCTEM HAIllero Mo3ra y4eHbIe
enie He cMmoriu. M3BecTHO, eciin Obl YeTOBEYECKUI MO3T ObLI KOMITBIOTEPOM, OH
MOT BBITIOJHATH 38 THICSAY TPUIUTMOHOB ONepanuid B ceKyHy. CaMblii MOILIHBIA Ha
CEroJiHsl cyrnepkomnbloTep B Mupe — BlueGene — MOXET BBINOJHATH TOJBKO
0,002 % ot »TOrO0 YNKCHAa.

Bo3MoxHO, TakoW MOIIHBIM OWOJOTMYECKHUH WHCTPYMEHT JaH HaM s
Kakux-mbo wnened. CeroaHs, B 3py KOMIIBIOTEPHBIX TEXHOJIOTHI, MHOTHE
CUMTAIOT, YTO MO3T B TOM BHJI€, B KOTOPOM 3alpOrpaMMHUPOBAH CaMOW TIPUPOJIOH,
y>K€ HE HYKEH; YTO CKOPO KOMIIBIOTEPHI OOTOHST MO MPOU3BOAUTEIHLHOCTH 000
mo3r. Hanpumep, cynepkommbiorepy Tpedyercs 82944 mporeccopoB u 40 MUHYT
paboThI, 4TOOBI CUMYJIUPOBATH OJIHY CEKYHIY MO3TOBOM aKTUBHOCTH 4esioBeka. [1o
MHEHHUIO Herpobuosora Jlyrnaca dumnjca, cpaBHeHHE pabOThl MO3Ta U KOMITbIOTEpa

COBCPUICHHO HCJIOIMYCTHUMO.
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VY OoJBIIMHCTBA TE€HUEB, T.€. TEX JIOAECH, KOTOPHIE HCIOJIb30BAIM OYEHb
BBICOKHI TIPOILIEHT PECYpPCOB CBOETO MO3ra, *W3Hb HAaXOAWIACh B IMOCTOSHHOMU
OMMAacHOCTU. B pe3ynbTrare MHOTONIETHUX UCCIIEIOBAaHUNA aMEPUKAHCKUN TICUXUATP,
npodeccop Jxkum Poyn3 caeman BEIBOA, YTO YEM BHIIIE OJAPCHHOCTh, TEM XYKE
MPOTHO3: MPOJIOKUTENBLHOCTD KU3HU TaKUX JIIOJCH B cpeiHEM Ha 14 €T MeHblie,
yeM y OObHOTO uenoBeka. CaMblii MpayHBIM MPOTHO3 JKU3HU Y JIIOJAEH C
TEHUANIBHOCTBhIO. BEpoATHO TMOATOMY MBI OrpaHUYEHbI B  BO3MOXKHOCTSIX
MCIIOJIb30BAHUS HAIIETO MO3ra Jijisi COOCTBEHHOTO U COIMAIbHOrO OJara.

Mo3r — oyeHb TOHKas CTPYKTypa, O KOTOpPOH, HECMOTpS Ha JOJTroe u
JIeTalbHOE U3YYEHHUE, U3BECTHO OYeHb Mano. Cero/iHs 4eloBEUECTBO 3HAET OUYEHb
MHoroe. Ho crano nu oHO yMHee W Jydllle TPEeANIeCTBYIOMUX NokoieHui? Emé
JIPEBHUE TPEKU 3aMETHIIM, YTO MHOTO 3HaTh, HE 3HAYUT OBITh MYJIPhIM. 3HAHUE HE
JieaeT 4esloBeKa CYACTIMBBIM, CKopee Hao0opoT. Mbl HE MOXXKEM AyMaTh O TOM,
yero He 3HaeM. OpHako m1000€ HOBOE 3HAHHUE HEMPEMEHHO HAaKJIa/IbIBAeT

OTIICHATOK Ha HAIly KU3Hb.

YIIPABJIEHUE 3AITACAMU KAK ®AKTOP CTPATEI'HYECKOI'O
PA3BUTHUSA OPTAHU3AIINU

BoponkoBa M.A.

Hayuns1i1 pykoBoauTenb — TOUEHT, K.T.H. Konapamesa H.H.
Crynunckuil punnan MAU, kad. «uyY»
e-mail: marina v-st@mail.ru

OOGecrieueHne I1EIOCTHOTO W OECHpephIBHOTO Mpoliecca CHAOKEHUS BCEX
ATAloOB TPOU3BOJICTBEHHOTO TPOIecCa HYKHBIMUA 3amacaMd B HEOO0XOIUMOM
KOJIMYECTBE W HAQJIeKAIIero KadecTBa — OJHA W3 TIJIaBHBIX TapaHTUU
3 PeKTUBHOTO  OCyIIECTBICHUSI  (UHAHCOBO-XO3SUCTBEHHON  JEATEIbHOCTU
MPEANPUATAN M YCTIENIHOTO CTPATETUYECKOTO Pa3BUTHSL B YCIOBHUSIX PHIHOYHOMN

OKOHOMHKE.
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O6bexktom  uccnenoBanus  siasiercs OO0  «Friesland Campinay —
KOMMaHus, padoTatonias B 00JIaCTH MPOU3BOACTBA MOJIOYHBIX MPOIAYKTOB U
WHTPEIMEHTOB JJIs MUIIEBON IPOMBIIIEHHOCTH.

[IpenMert uccienoBanus — yrnpapjieHUE 3aMacaMyd MaTepUAIbHBIX PECYPCOB.

[To pe3ynbTaram aHanu3a ynpaBJCHUS 3alacaMu ChIPhbs, @ UMEHHO MOJIOKa
st ipousBoAcTBa npoaykuuun OOO «Friesland Campinay, ObLJI0 yCTaHOBIIEHO,
YTO CEIIbCKOXO3SWCTBCHHBIC OpTraHU3aIlMd HE B TOJTHOW Mepe O0eCTeUnBaIOT
NPEANPUATAE HEOOXOUMBIM ChIPbEM, UTO MPUBOJUT K HEBBITIOJHEHHUIO TIIIAHOBBIX
3aganuit ot 5 1o 13%.

B nenom 3a 2014 rox npennpuaThio HeTONMOCTaBWIA 9933 TOHHBI MOJIOKA-
ceipbsi. OOO «Friesland Campina» cienyeT YyCOBEpIIEHCTBOBATH CHUCTEMY
yIpaBJeHUs 3aracamu.

PexoMeHnyeTcss  HWCHOJIB30BaTh CUCTEMY  yIOpPaBJIEHUS — 3amacaMud ¢
(buKCUpOBaHHBIM pa3MepoM 3akaza. OH YETKO OmpeeleH U He IOJBEepraetcs
KaKOMY-JIM0O M3MEHEHUIO MPU PA3TUYHBIX YCIOBUSX paOOThl JAHHOU CHUCTEMBI.
Briuncnenne pazMepa 3aka3a B CBSI3U C 3TH €CTh IJIaBHAS 3a/1a4a, KOTOPYIO MOKHO
pelnTh Npu padboTe ¢ mpeIaraeMoi CUCTEMOM YIIpaBIIEHUs 3aracamu.

OntumanbpHBI  pa3Mep 3akKas3a, COIVIACHO KPUTEPUIO  YMEHbBIICHUS
COBOKYITHBIX 3aTpaT Ha COJEpaHUE 3araca M MOBTOPEHHE 3aKa3a, BBIYUCIISIETCS
no ¢popmyiie Yuicona. OntumanbHbIN pa3Mep 3akasza coctaBut 21287 T.

Jlns pacuéra oxummaemoro gHeBHoro notpednenus (OIII) cinemxyer ydecTs,
YTO KOJMYECTBO pabouux JHe B roay = 247.

Ol =244212 /247 =989 .

Jlns pacuéra oxxummaemoro mnotpedneHus 3a Bpems moctaBku (OI) cremyer
Y4ECTb, UTO BPEMs [IOCTABKU = 5 JTHEH.

OIl=989 * 5=4945 .

Cpok pacxonoBanus 3aka3a = 21287 / 989 = 21 neHs.

Jlns pacuéra MakcUMallbHOrO TMOTpeOsieHust 3a BpeMms moctaBku (MII)

CJIeyeT YYECTh, YTO BO3MOXKHAA 3aJ€PKKaA MOCTABKU = 2 JTHS.
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MII =989 * (5+2) = 6923 .

I"apanTtuiineiii 3anac = 6923 — 4945 = 1978 .

IToporoBeiii ypoBeHb 3anaca = 1978 + 4945 = 6923 1.

MakcuMalnbHbIN JkenatenbHbiid 3anac = 1978 + 21287 = 23265 T.

Cpox pacxomoBaHMs 3amaca 0 MOPOroBoro ypoBHsS = (23265 — 6923) /989 =17
JTHEH.

Takum oOpa3oMm, ONTHUMaNbHBIA pa3Mep MOCTaBKM OylEeT yAOBIETBOPSATH
IIJIAHOBBIN pa3Mep €XKEMECIYHOW MOCTaBKU, Bapbupyromuics ot 18193 no 22850
ToHH. Ha mnpenmpusitum He OyaeT mnpoOsieM, CBS3aHHBIX C HEAONOCTaBKOU
OCHOBHOI'O BHJIA CHIPbS, YTO ONPEAEITUT IKOHOMUUYECKUH 3(P(EKT OT BHEAPEHHOM

CUCTCMBI YIIPABJICHUA 3allaCaMi Ha IIPCAIIPUATHUH.

TPYJIOYCTPOMCTBO B CTYIIMHCKOM PAMOHE

Bomonkasg HO.T'.

Hayuns1it pykoBoauTens — TOLEHT, K.3.H. CtenHoBa O.B.
Crynunckuii punnan AHO BO PocHOVY, kad. «9koHOMUKI
e-mail: olbol10@mail.ru

[IpoGiema TpymOyCTpOMCTBa MOJIOAEKHU, & UMEHHO BBIMTYCKHUKOB BY30B
obocTpsieTcst ¢ KaxabpiM roaoM. HecoBmanmenue tpebGoBanuii paboromareneid u
XKeNaHU paOOTHUKOB, a TAKXKE Mayiasi OCBEIOMJIIEHHOCTh CTYJAEHTOB O HaJIMYWU
pabounx MECT MPUBOJUT K Oe3paboTHIIE.

Lenbp naHHOM paboOTHI paccMOTpEeTh KpyIHble npeAnpustuss CTymMHCKOTO
pailioHa B KayecTBe 0a3bl IJisi TPYAOYCTPOWCTBA, MPOPECCHOHAIBHOIO POCTA U
MOJATOTOBKY MOJIOABIX CHELUATUCTOB.

Ha Ttepputopun CrynuHCKOro pailoHa AelcTBYIOT Ooisiee 33 KpYIHBIX

NpEANPUSATHNA, OOJIbIIOE KOJUYECTBO MPEANPHUATUN HAXOIANIUXCS HA CTaauu
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p33pa60TKI/I U CTPOUTCIIBCTBA, a TaAKKEC MHOXCCTBO CPCAHUX HW MaJIbIX

PEAIPUATHN.

Tadoauna
Dupma Mars Friesland Coepodank FM AHKX Phoenix
Bo3moxkHoCcTH Campina Logistic Contact
TpynoycTpoiicTBO + + + + + +
be3 omnbita paboThl + + + + + +
CTa)XHpOBKH + - + - + -
TIpoxoxnenue + + + + + +
NPaKTUKU
OO0yueHue + + + + + +
KapbepHslii pocT + + + + + +
Bricokas  3apaboTHas + + + + + +
iaTta

Bﬂaronapﬁ IIPOBCACHHBIM HCCJICAOBAHUAM OBIL10 BBIAICHCHO, YTO OobIIOE
KOJIMYCCTBO KPYIIHBIX HpGI[HpI/IHTI/Iﬁ CTYHI/IHCKOFO paﬁOHa T'OTOBBI IIPCOAOCTABUTDH
CTyACHTaM u BBIITYCKHHUKaM 06yanomI/Ie IMporpaMmal, CTAXKUPOBKHU

U TPYZOYCTPOUCTBO C BOZMOXHOCTHIO OBICTPOTO KaphEPHOTO POCTA.

HOCJEACTBUA KPU3UCA 2014-2015 'OJ0OB
B 9 KOHOMMKE POCCUUCKOU ®ENEPAIINN

bononkag A.T.

Hayunslii pykoBOauTens: A01., K.3.H., Epemun. B.B.
M®HKOA-MockoBckas @unancoBo-lOpuanueckas AkageMus
(MDIOA-CrynuHckuil punma)
e-mail: stupino@mfua.ru

Oxonomuka Poccun Obuia momopBana KpuszucoM, HadyaBmmmces B 2014 rogy
W3-3a BBEJICHHBIX MPOTHUB HEE PKOHOMHYECKHUX caHkiui. [IpotuB Poccun BBEM
CaHKIIMM HEKOTOpble cTpaHbl 3amnana, takue kak CIIA, Kanaga, ABcrpanus,
EBpomna u T.1.

[TocnencTBusiMu 111 SKOHOMUKH P®D  sBistOTCSA: pocT 0e3pabOTHILHI,

OTCYTCTBHUC UMIIOPTHBIX TOBAPOB HA PBIHKC, IMAJICHUC pY6HH, 3aKPbITUC OTACIBbHBIX
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MPOU3BOJACTB, KOMIaHuii u OankoB. Ho Bce »3Tu mocneacTBus Hao0OpOT
NOATATKUBAIOT POCCHIO K HapaliMBaHUIO CBOErO MPOM3BOJCTBA M PAa3BUTHIO
HKOHOMUKHU 0€3 MOMOIIU JPYTUX CTPaH.

BooO1ie, Kpu3nuchbl B 3KOHOMHKE MHOTMX CTPaH CIIyYarOTCS JIOCTATOYHO
PEryJIsIpHO, TaK KakK OTHOCSATCS K 3aKOHOMEPHBIM, UUKIAYHBIM SIBJICHUSIM.
HaGmropatomasics cerofHsi JeBaibBalusl pyOsist — 9TO peryimpyemas Mepa,
npu3BaHHas oOecneunTh cTpaHe (UHAHCOBYIO CTA0MJIBHOCTH Ha BHYTPEHHEM
PBIHKE ¥ COKpPATUTh NMPUTOK UMIOPTHBIX TOBApOB B rocynapctso. [logob6Has mepa
BO BCE BpPEMEHa CIOCOOCTBOBAJA HE MAJACHHUIO, a POCTY 3KOHOMHKH CTPAHBI B

OCJIOM.

BJIMSIHUE BPEH/IOB HA ITOBEJIEHUE TOKYNATEJIEA
Jlarytkuna B..

Hayunsb1il pykoBOAUTEND — TOLEHT, K.3.H. Epemun B.B.
Crynunckuii puumman MOIOA, kad. «OuY»
e-mail: v.lagutkina2012@yandex.ru

BaxxHyt0 posib B OT€UECTBEHHOM U 3apy0eKHOM SKOHOMUKE UTPAET MOHSITHE
«OpeH» bpenabl HyXIalOTCS B MOCTOSHHOM pPa3BUTUU U pPEKJIaMe, MO3TOMY
EBporneiickue cTpaHbl TpaTAT HA HUX 3HAYUTEIbHYIO 4acTh OIO/IKETA.

HoBbIM KOMIIAaHUSAM TPYJHO NMPOHUKHYTH HA MUPOBOW PBIHOK. JTO CBA3aHO
C TeM, 4YTO OOJBIIMHCTBO pEKJIAMOJAATENICH 3auHTEPEcOBaHO B CO3JaHUU
«YHUBEpCAJbHBIX» OpeHAOB, B  pe3ylbTare 4Yero OpeHAbl  JMILAOTCS
VHIUBUYAIBHOCTH Y HE HECYT YHUKAJIBHBIX TOPTrOBBIX MTPEIIOKEHUMN.

[To MHEHMIO CTIEIMATUCTOB, HAa BBIOOD JIFOJIEH B MOJIb3Y NPOIYKIHMHU «Appley
BIIUSIIOT CIEAYIOIINE PUYUHBI:

1. CtuB Bo3usik u CtuB J[>)k00C MPUHSIIN pEIIeHUe, YTO TPOU3BOAUMAS UMU
NPOAYKIKA OyJIeT OPUEHTUPOBAHA HA MAcCCOBOr0O MOTPEOUTENs, T.€. Ha MPOCTHIX

JMOIEN.
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2. «Apple» ynmanoce rpamMoTHO Cc(HOpPMHUPOBATH HENOBTOPUMOCTh U
YHHUKAJIBHOCTH CBOETO OpeH/Ia.

3. Mcnonp30BaHKue NPOCTHIX PEKIAMHBIX CIOTAaHOB 3HAYUTENIBHO YIIyYIAET
BOCIIPUATHE IS IOTEHIMAIBHOTO MTOKYIIATEI U HAOITO OCTAETCs B IAMSTH.

4. «Apple» Bceraa u Be3ie OTCTaUBAET CBOU MHTEPECHI, 0OCOOEHHO €CJIH 3TO
KacaeTcsl HOBBIX TEXHOJIOTMH U IIPOU3BOJICTBA.

5. KommnekcHsplii MOAX0A M TECHOE B3aMMOJEHUCTBHUE C MOKYIIATEIEM — BOT

3aJor ycrnexa «Apple» B TOBOJIBHO y3KOM CErMEHTE MOOUIIbHBIX YCTPOUCTB.

CTPAHBI bPUKC

Py6neBa A.A.

Hayunb1i pykoBOAUTEND — TOLEHT, K.3.H. EpéMun B.B.
Crynunckuii pummnan MOIOA, kad. «ud»
e-mail: rublyova AA@inbox.ru

BPUKC - Hekuit «xiy0» MHpPOBOrO Maciirada, B paMKax KOTOPOIo
pa3BUBAIOIIMECS CTPaHbl 0OMEHUBAIOTCS ONBITOM.

B coctaB BPUKC Bxoasar nsate crpan: bpasunusa, Poccusi, Munus, Kuraii,
IOxHo-Adpukanckas Pecnybnuka. OObeOUHSET 3TH CTpaHbl HEMPEPHIBHO
MU3MEHAIOIIAsACA SKOHOMUKA.

O6benunenrie bPUKC naxoguTcst B yucie cambix MOIIHBIX B Mupe. Ero
CTpaHbl 00JIAJAal0T OIPOMHBIMHM 3allacaMHM MPUPOJHBIX PECYPCOB M OKA3bIBAIOT
BJIUSIHAE HA MUPOBBIE PBIHKHU.

Wuausts Bouutla B OOBEAMHEHHWE C LEIBIO MOJEPHU3UPOBATH CBOKO
HallMOHAJIBHYIO XO35HMCTBEHHYIO cucTteMy. biiarogaps B3aumonericteuto ¢ bPUKC,
CTpaHa IIOJYy4YaeT JOCTYIl K HOBBIM TEXHOJOTHUSIM M OMNbBITY NapTHEPCKUX

roCyJapCTB.
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Kurait sBngercs nuaepom B BPUMKC B acnekTte SKOHOMUKH. 3adeUCTBYS
pa3zubie komMmyHuKauu, KHP HaxoauT HOBbIE PhIHKHM COBITA TOBAPOB, HAJACKHBIX
MOCTABIIUKOB ChIPbs, TOTEHIUAJIBHBIX THBECTOPOB.

FOAP. VYuactue B BPUKC ana pecnmyOnuku MOXET OBITH OJHUM H3
BO3MOKHBIX KaHAJIOB aKTHUBU3ALMM SYKOHOMHUYECKOTO POCTA C LEJIBI0 JOCTUKECHUS
MOKA3aTeJel, XapaKTEPHBIX ISl CAMBIX NMEPENOBBIX B ACIEKTE XO35SMCTBEHHOTO
pa3BUTHA TOCYIAPCTB.

Poccust obnmamaeT OrpOMHBIMHU 3amacaMH MPUPOJHBIX PECYPCOB, a TAKXKe
3HAYUTENBHBIM TEXHOJOTHYECKUM MoTeHIHaIoM. bPUKC - 310 orpomHBIi pBIHOK
Uit PO (¢ TOUkM 3peHus peasin3aliu KJI0YEBbIX MPOAYKTOB SKCIIOPTA).

bpazunus. binarogapst BzaumoneictBuio ¢ apyrumu ydactHukamu BPUKC
bpa3wins MOXKET pacCUMThIBATH HA IMPHUBJICUCHUE HOBBIX MHBECTULIHM, & TaKKe
[IOJIy4YE€HUE TOCTYIIA K HOBEUIINUM IIPOMBIIUIEHHBIM TEXHOJIOTUSIM.

OcHoBuabiMM 3aauamu BPUKC sBnsieTcss MOUCK pelIeHUH 3KOHOMUYECKUX
npoOJeM MHPOBOIO M JIOKAJbHOTO MaciiTada, MOBBIILIEHUE KayecTBa >KU3HU

rpaxiaaH rocyaapCTB, pCUICHHUC BOIIPOCOB 3KOJIOTHUH U AP.

COBEPIIEHCTBOBAHMUE YIIPABJIEHUA 3AITACAMU
B OPTAHU3AIIMU POSHUYHOM TOPIOBJIN

Anexceena B./I.

Hayunsiil pykoBoauTenb — TOUEHT, K.T.H. Konapamesa H.H.
Crynunckuil punnan MAU, kad. «uyY»
e-mail: alekseevavarvara@inbox.ru

Kaxnas xommepyeckass oOpraHu3anus, IOyTeM YIpaBJICHUs TOBAPHBIMU
3armacaMi, CTPEMHUTCS YBEIMUYUTh UX 000pauyuBaeMOCThb, YTOOBI TPU MEHbIIEH
IUIONIaM CKJIAJ0B M MEHBUIMX 3aTpaT Ha COJEpXKaHUE 3amacoB, IOJYYHUThb
HamOoOJbIMKH O0BEM MpPOJAX U, CIEAOBATENbHO, NPHUObUIb. AKTYalbHOCTh

npoOiemMbl ONTUMM3ALUU 3aMacoB MpeanpuatTus ¥ 3((EKTUBHOTO yIpaBICHUS
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uMU OOYyCIIOBJIEHa TE€M, 4YTO COCTOSIHME 3alacoB OKa3blBaeT OINpEAEIIIoee
BJIMSIHME Ha KOHKYPEHTOCIIOCOOHOCTH MPEANPUATHS, €r0 (PMHAHCOBOE COCTOSIHUE U

(brHaHCOBBIE pPe3yJIbTATHI.

B pabote OblIO M3ydeHa AEATETBHOCTH 00OCOOJIEHHOTO MOJApa3eICHUs
00O «lIlozutrponuka» B 1. CtynuHo MockoBckoi o6mactu. OCHOBHBIM BUIOM
JEATEIbHOCTH OPTaHU3ALMM SIBJIIETCS POSHUYHASI U ONTOBAsl TOProBisi OBITOBBIMU
ANEKTPOTOBApaMU, ayAN0-, BUAECO-, PAANO- U TEJIeannapaTypoil.

VYmopaBienue B paccmarpuBaeMoM MarasuHe dddextuBHoe. CTHIb
YIPABJICHUS — NIEMOKPATUYHBIN, JUPEKTOP YETKO CTABUT JHEBHBIE LIETH, KOTOPHIE
COTPYOHUKU BCEr/a CTapaloTCs BBINOJHATh, OPHUEHTHUPYSCh Ha 0OoJjee IMOIHOe
yIOBJIETBOPEHUE MOTPEOHOCTEN KIIMEeHTOM. BMecTe ¢ TeM cylecTByeT nmpodiiema,
CBSI3aHHAsl C YympasieHueM ToBapHbiMU 3anacamu. B OOO «llo3utponuka
UCITIOJIB3YIOT METOJI NHBEHTAPU3ALUH.

VYBenuyeHne CKOPOCTH TOBapooOOpPOTa M, COOTBETCTBEHHO, YMEHBILIECHHE
MoKasartelis TOBapooOOPaYnBAEMOCTH B JTHSAX MPUBOAUT K COKPAIICHUIO TOBAPHBIX
3alacoB Ha CKJIAJ€ W YBEIMYECHUIO 4YUCTOM npuObuM npennpusitus. s
MOCTOSIHHOTO YBEJMYEHUS] TPUOBUIM HEOOXOJUMO YIPABIATH MPOJABHKECHUEM
MPOAYKIIMM B TOPrOBOMl CETH, TaK KaK, B KOHEUHOM HWTOre, OT YPOBHS CIIpoca
3aBUCAT NPOJAXH MNPOAYKIMU M, CIEAOBATENIbHO, (MHAHCOBBIE MOKAa3aTeIu
KOMIIaHUHU.

VYBEMUYUTh CIOPOC MOXKHO METOJAaMU CTUMYJIHUPOBAaHUSA CObITA, 2 UMEHHO
UCIOJB30BAaHUEM  PEKJIAaMHBIX  aKUMM,  CKUAOK,  JIUCKOHTHBIX  KapT,
pacnpocTpaHEeHHEM JIMCTOBOK, BBITYCKOM Opouttop u T.4. [Ipennaraercs 3arpatuthb
Ha METOJIbl CTUMYJIUPOBaHUs cObITa 1 MIH. py0. B ToJl. DTO MOMOXKET YBEIUYUTh
CIIPOC Ha TOBapbI NpeanpusTusi MUHUMYM Ha 10% ¥ COKpaTUTh CpeHUE TOBAPHBIE

3armachl Ha CKJIaje, MPU TeX ke 00beMax MX MOCTyIuIeHus Tadm. 1.
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Taoaunna 1

CpaBHeHI/Ie OTHOCHTEJILHBIX NMOKa3aTejei TOBAPHBLIX 3ammacoB

En. I
IToka3atenu A Hlo . ocae . N3menenue (+/-)
U3MepeHusl | MepONnpUsITHA MepOonpusiTHii
Cpennue To-
BapHbBIC THIC. pYyO. 4000 3385 -615
3arachl
T 6opa-
©Bapoahopa . 7,24 5,54 —17
YHBAEMOCTh
o) =
AHOMHCBHbIL | e pY6. 552 569,3 +17,3
TOBapoOOOOPOT
602 (9)3013 TBIC.pYO. 187555 192196,65 +4641,65

Takum oOpa3om, >(QQeKTHBHOE YNpaBiIe€HUE TOBAPHBIMH 3amacaMu
NO3BOJIAET 00ECHEeYUTh PALMOHAIBHOE HCIOJIb30BAHHUE BIIOKEHHBIX B OHM3HEC

CpCACTB U JOCTATOYHBIC TCMIIbI pOCTAa OpraHU3allil B pBIHO‘lHOﬁ O9KOHOMHKC.

9KCTPEMU3M B COBPEMEHHOM UHTEPHET ITPOCTPAHCTBE.
BJIUSTHUE CMU HA MUPOBO33PEHUE MOJIOJEXKHA
Cunopkoa M.M.

Hayunseiit pykoBoautens — [lomyxuna T.E., npenonasareins
I'bIIOY MO «Crynuacknil TexHukyM uM. A.T. TymanoBay,
crnenraIbHOCTh «Cy»
e-mail: vector 55@inbox.ru

CpenctBa maccoBoit undopmaiuu (CMU) — 310 counanbHble UHCTUTYTHI,
obecnieunBaroye coop, 00padOTKy U pacrpocTpaHeHnEe UHPOPMAITUU B MACCOBOM
Maciitaoe.

CpenctBa MaccoBod HHQOpPMAIMK, TPEKIE BCETO AIICKTPOHHBIE CTaJH
OTHUIM W3 OCHOBHBIX BOCIIUTATEJICH MOJIOJOTO IOKOJCHHS, (OPMHPYS
MHUPOBO33pPEHUE U CO3/[aBas HOBBIC IIEHHOCTH JJIsSI «TIOKOJIeHUs: nHTepHeTay. CMU

Ha3bIBAIOT «YETBEPTOU BJIACTHIO», YOPEKTUBHBIM «UHCTPYMEHTOM COIUAIA3AIUN
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NOJIUTUKWY» U  «BEJIUKUM apOUTPOM» B PEIICHUHM HENPOCThIX MpoOJeM
COBPEMEHHOT'O TMHAMUYHO Pa3BUBAIOIIETOCS OOIIECTBA.

Ha COBPEMEHHOM JTare MEKyHapOIHAs UH(MOPMAITMOHHO-
KOMMYHHKAIIMOHHAsSI CETh MHTEpHET aKTMBHO MCIIONB3YETCSA I Pa3MEIICHUS
OKCTPEMUCTCKUX MaTepuayioB. I[IpobGnema HOCHUT OOIIEMUPOBOW XapakTep u
BechMa akTyanbHa s Poccuiickoit denepannu. Mcmonb3ys riobanbHyHO CETh
NHTEpHET ¥  BO3MOXKHOCTM  KOMIBIOTEPHOM  KOMMYHHKALIMHU, HUICOJIOTH
DKCTPEMUCTCKUX JBWKEHUI WM TPYyNNI AaKTUBHO BO3ACHCTBYIOT HAa CO3HAHUE
TpaXKJaH U, B IEPBYIO OYEPEAD, MOJIOAECHKHU.

NudopmanimoHHOE BO3JEHCTBUE COAEPKUT HCKaKeHUE (HaKTOB WIH
HAaBS3BIBAECT IIOABEPrarOlIMMCS €My OMOLMOHAIBHOE BOCIPUITHE, BBITOJHOE
BO3JCHUCTBYIOIIEH CTOPOHE, TMPECICAYIONIEE CBOEW IEIbI0 MaHUMNYJISIIUA
OOIIIECTBEHHBIM CO3HaHHEM. MaHUMyNAIus O0IIeCTBEHHBIM MHEHHUEM — OJIUH U3
CIIOCOOOB T'OCIIOJICTBA U TTOIABJICHUS BOJIM JIIOJIEH MMyTEM JTYXOBHOTO BO3JIEHCTBUS
Ha HUX 4€pe3 MPOrpaMMUPOBAHHUE UX TTOBEICHUS.

Jist 60pBOBI ¢ ATOM MPoOIEMOI HEOOXOIUMO MPOCBENIATH MOJIOIEKD B CETH
NHTEepHEeT 1 NpUBHBATh NATPUOTUYECKHUE, KYJIBTYPHBIC U UICTOPUUYECKUE LIEHHOCTH.
3HAaKOMUTh U 3aMHTEPECOBBIBATH B BOMPOCAX UCTOPUUECKOTO mpouutoro Poccun u
e€ repoeB, TOCYIApCTBEHHOIO YCTPOMCTBA M CUMBOJUKH Poccuu, Tpaguuui
HAIlMOHAJIBHBIX TPa3AHUKOB W OOpSIOB, JUTEpaTypbl M UCKyccTBa Poccuw,
MPUPOJIBI POJIUHBI U SKOJIOTHH, KPACBEICHHUSI.

Uto0b1 m30exarh HeratuBHOTO BiusHUS CMU HeoOxoaumo mpuberaTtsh K
COLMAIBHOMY KOHTPOJIIO KaK MEXAHU3MY CAMOPETYJISAIMA B COLIMATBLHON CUCTEME.
OH oxBaTbIBaeT INCUXOJOTHMYECKUM, MPABOBOM, HPABCTBEHHbBIM, YKOHOMUYECKUH,
MOJIUTUYECKUI U IPYrue YPOBHU KU3HU. VIMEHHO COLIMAIbHBIA KOHTPOJIb CIIYXKHUT

(GUIBTPOM, TTOMOTAIOIIMM COPTUPOBATH PA3TUUHYIO HHPOPMAIIHIO.
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() [
Cexuust Ne 5 FOHbBIii NccieoBaTelb

PykoBoauTe/b CEKIMM:
Epmosa I'.A., nupexTop COIL Ne 9
CrynuHckoro MyHMIIMIIAJILHOTO
paiiona

142800, r.Cryniuno, yi. [IpuctaHunonHnas, 1. 4,
Crynuuckuit pumman @PI'BOY BO «MockoBckuil aBUAITMOHHBIA UHCTUTYT
(HAIIMOHAJILHBIN MCCIIEIOBATEIBCKUM YHUBEPCUTET )

YIJIEBOJAOPOIbI - IIYThb K CAMOYHUYTOXEHUIO?
Konrimes A.E.

Hayunslil pykoBoauTenb — yuntenb xumuu Epmosa ' A.
MBOY COIII Ne 9 CTynrHCKOr0 MyHUIIMIIAIBHOTO paiioHa
e-mail: alexkonys@gmail.com

Heine B Mupe BeayTcst riiobanbHbIE CIOPHI 00 00JIalaHuy TeM WM WHBIM
BUJIOM NMPUPOAHBIX pecypcoB. OaHu u3 HUX — HedTh U ra3. OT uxX 3amacoB 3aBUCUT
MOJIOKEHUE CTPaHbl HA MUPOBOM PBIHKE, Oyaronoiiyune e€ rpaxkaaH v JIUJIEPCTBO
Ha MHUpOBOU apene. llenb paboThl — MOKa3aTh, YTO MUPOBOE COOOIIECTBO HE B
MOJHOM Mepe OCO3HAET TYOWTENbHbIC TOCJEICTBUS HCIOJIb30BaHUS HEePTH U
MPUPOJIHOTO ra3a B KAUeCTBE INIaBHOI'O UCTOYHMKA YHEPTUH HA IIAHETE.

Hedts w npupomnbiii r1a3  SBISIOTCS OCHOBHBIMH  HCTOYHHUKAMU
yriieBo1opoioB. B cyTku B Mupe nepepadarsiBaetcss 89900000 6ap nedtu. [lyrém
HECJIOKHBIX PAacd€TOB BBISICHUM, CKOJIBKO BOJIBI MBI BBUIMBAEM Ha CEOSl KaxIbIN
roji. 3To O0ko0Jio 15 MJIH TOHH B CyTKM WK SMpJ. ToHH B rof! [ToBTopuM gaHHYIO
3a/1a4y ¢ OPUPOAHBIM ra3oM U noiayduMm pe3ynbTaT — 4982000000 ToHH BOIBI B
roa. CioxuM nonydyeHHsie pe3ynbTaThl. [lomyunm: 5934 muminap/ioB TOHH BOABI

B Iron. BO)Ia CKaIllIMBACTCs Ha/l KPYIIHBIMU I'OPOJaMU B BUC O6J'IaKOB, ITIOBBIIIIAA B
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ropojiax Temreparypy Bo3ayxa. HamoMHuM, 4To BO3AyIIHBIE MACCHI IBUXKYTCS U3
MecT ¢ Ooree HU3KOM K MecTaM C 0oJjiee BBICOKOM TeMIepaTypoil. DTo sBlieHUE
npuBeAET K OoJiee YacTOMy TIEPEMEIICHHI0 OrPOMHBIX MacC BO3IyXa,
BBI3BIBAIONINX YyparaHbl M Tal(yHbI, OT KOTOPBIX JIOAM €XKErOJHO TEPIsT
KOJIOCCAJIbHbIE  YOBITKM. YacTble HaBOJHEHUS B PpAa3HbIX YacTsIX CBETa,
CIIy4aroliyecss B IOCJEJAHEe BpeMs — MPSAMOE BO3JCUCTBHE OIMHMCAHHOTO BBIIIE
nporecca. B manpHelem 3ta TEHACHIMSA, MOXKET TOJIBKO YCUIIUTHCS.

Boma — He eIMHCTBEHHOE IMOCHIEICTBUE MAaryOHOTO BIIMSIHUS COKUTaHUS
yrieBogoponoB. HedTh um ra3 B TOM BHUJe, B KOTOPOM OHH JIOOBIBAIOTCS U
nepepadaThIBAlOTCA, COJAEPKAT Pa3HOOOpa3Hble MPUMECH: COECIUHEHHS a30Ta U
cepbl. [Ipy ropeHHH OHU COEOUHSIOTCS C KUCIOPOJAOM, oOpa3ys razoo0pa3Hble
KHCIIOTHBIE OKcuabl. [lonanas B atMocdepy, OHM COEAMHSIOTCS C MapamMu BOJbI U
00pa3yroT KUCI0Thl. OTCI0/1a 3aKUCIEHUE OCAJKOB U, KaK CIEICTBUE, 3aKUCICHUE
no4B. B Kucioii moyBe He pacTyT pacTeHHUs], 3TO IPUBOIUT K OIIyCTHIHUBAHHUIO.

Ecnu B Omkaiiiive rojibl 4eIOBEYECTBO HE 3aJyMaeTcs O Oe3paccyHOn
nepepaboTke HEPTH U MPUPOJAHOIO raza M IMEpexojie Ha albTEPHATUBHbBIC
VMCTOYHUKM DHHEPruM, HAC BceX JKAET HE camasd Jiydllas ydacTb B JIULE
NAapHUKOBOTO 3(peKTa, 3aTOMIEeHUs, KUCIOTHBIX 0CAJKOB, 3acyX U TailpyHoB. Tak
CTOSIT JIM ACHBI'M W MHMPOBas 3KOHOMMKA JKM3HM MHOTMX JIFOAEH M, BO3MOXKHO,

JIAHETHI?

CEKPETHI YTAPHOTI'OT'A3A
Manesanag A.B.

HayuHblil pykoBOAHUTENb — yUUTENb XUMUH, KannanHa A.A.
MBOY COII Ne9CTynuHCKOro MyHULIMIIAIBHOTO paiioHa
e-mail: malevanaya99@mail.ru

Bce mbI 3HaeM, 9TO OHUM U3 GU3HUYECKUX CBOMCTB yrapHOTO Ta3a sSBIISCTCS
OTCYTCTBME 3amaxa, IIB€Ta W BKyca. DBbICOKas KOHIIEHTpauus Ta3a

HC3aMCJINTCIIbHO IIPUBOIUT K CMCPTH, HH3Kasd - BbI3bIBACT FpI/IHHOHOI[06HI)Ie
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CUMITOMBI U OOBIYHO HE pacmno3HaeTcs. Ho yrapHswiif ra3 He Bcerjga NpuHOCUT
Bpel. S monmpoOyro JoKa3aTh, YTO YTapHbBIM ra3 HEe TOJbKO TOKCUYEH U BPEJEH s
BCEX, HO €III€ U MOKET OBIThH MOJIE3HBIM!

VYrapueii raz (CO) mnpexacraBisieT HHTEpEC I YYEHBIX, MOCKOJBKY
BCTpPEYACTCS B XOJIOAHBIX 00JIaKaX MOJIEKYJISIPHOTO BOJIOPOJA, B KOTOPHIX HAYT
WHTEHCUBHBIC MPOIECChl 3BE37000pa30oBaHusA. YTapHBIM Ta3 H3IydaeT Jydlle
BOJIOPOa, MO3TOMY, HECMOTpPSI Ha OTHOCHTEIHFHO HEOOJBIIOE €r0 KOJHMYECTBO B
o0Jakax, yuyeHble MPEAIOUYNTAIOT PErUCTPUPOBATH UMEHHO €TO0.

YuursiBag, 4to mMbl 3HaeM npo CO, TpyAHO MNPEACTaBUTh, YTO OT HETO
MOXET OBITh Kakas-TO OuoJiormyeckas mosib3a. Ho BOT MOpCKUM ciloHam, To-
BUJIMMOMY, YJal10Ch HaliTH eMy npumeHenue. Maiikin Tudt u3z Kanudopuuiickoro
yHuBepcureta B Can-Jluero ¢ nmomomipto Kojuier uamepui yposeHb CO B KpoBHU
CEBEPHBIX MOPCKMX CJIOHOB — M O0Ka3ajoCch, 4YTO y O3THX XHUBOTHbIX 10%
reMorjo0rMHa HaXoJsATCA B KOMIUIEKCE C MOHOOKCHUIIOM yriiepoaa. Eciu Bupyr
YEJIOBEKY 3aXO04YeTCsl CPaBHATHCS C MOPCKMM CIOHOM U cBsizaTh 10% cBoero
remorsobuna ¢ CO, eMy npunércs BoIKypuBath 1o 40 curaper B JCHb.

TokcHUYHBIN Ta3 MOXKET CTaTh HOBBIM JIEKAPCTBOM OT acTMbl. ['oymanackue
yueHble (. 'pOHUHTEH) BBISICHWIN, YTO YrapHbIA ra3, TOKCUYHBIA JIJI1 OpraHu3Ma
YeJIOBeKa, B MaJbIX J103aX MOXKET OKa3bIBaTh MOJIOKHUTEIbHBIA d(DPEKT, CHUKASA
YpPOBEHb BOCHMAJICHUS B TKaHAX. OJKCIHEPUMEHTHl Ha >KUBOTHBIX IMOKAa3bIBAIOT
MPOTUBOBOCHAIIUTENIHOE U aHTUOKCUJAHTHOE JEHCTBHUE ra3a Ha OPraHU3M.

B BenukoOputanum paspaboTaHa MeETOJIMKA JICYCHHS  CEPACUHBIX
MPUCTYNIOB W YMEHBIIICHUS PUCKA OTTOPXKEHHUS OPraHoOB MOCJE Omepaluid Mo
TPAHCIUIAHTAIMM C TIOMOIIbI0 yrapHoro rasza. OKcuj yriepojia CMEpPTEIbHO
OMaceH B OOJbIIMX J03aX, HO HEOOJIBIIOE €ro KOJUYECTBO MPEJOTBPAIIAET
OTTOPXKEHHE OPTAHOB MOCJIEC ONEPalUid 110 TPAHCIIJIAHTAILIUH.

HeGoupme konruecTBa yrapHoro raza o0Opa3yroTcsi B OpraHu3Me YeloBeKa
W BBINOJHSIOT BakHble (Quinonorndeckue (QyHKIuU. B sKkcnepuMeHTax Ha

KHUBOTHBIX, IMPpOAO0JIZKAXOIINXCA u B HaCTOALICC BpCMsI, OBLIO
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MMPpOACMOHCTPUPOBAHO  ITOJIC3HOC I[GI\/'ICTBI/IC MaJIbIX O3  YrapHOIoO Tasa:
HpOTHBOBOCHaHHTeHBHBIﬁ u aHTHOKCHI[aHTHLIﬁ (SaIIII/ITa OT BPCAHBIX CBO6OI[HBIX

paaukanoB) 3pdexr.

BHUJIOBOE PA3SHOOBPA3HUE JUIIAMHUKOB UCCJIELYEMOM
TEPPUTOPUU U UX DKOJIOTHYECKOE COCTOSAHUME

Koposun A.A., Ilanko M.C., Kykymkuna C.A.

Hayunsbiii pykoBoautens n.1.0. [llaranosa I'. 1.
Okonornueckoe oobenunenue «Jlecopnuok» MBY J10 «MuxHeBckuil pailOHHbBIN
JeTCKO-toHOomecKku neHTp», MbOVY «Manmunckas OOILL»

Ilens pa®oThl cocTosia B BBISBJICHUU BUJIOBOTO COCTaBa JIMIIAWHUKOB H
OIICHKH HX D3KOJIOTMYECKOro COCTOsiHUA. J[Jig1 3TOro Heo0Xxoaumo ObUIO PElIuTh
CICAYIONIME  3aJauyd: HApUCOBaTh  KapTy-CXeMy  HaOJoJeHWM, caenaTh
dboTtorepbapuil  NUIIAMHUKOB, ONPENCIUTh HMX Ha3BaHUSA, BBISIBUTh HX
AKOJIOTHYECKOe cocTosiHue. OOBEKTOM HCCIEAOBAaHUS TMOCIYXUIU JUIAWHUKH,
MPOU3PACTAIONIME HA JIECHBIX TEppUTOPUsAX CTYNMHCKOTO MYHUIIMIAIBHOIO
paiioHa.

CoBepiiasi ~ 3KOJOTUYECKHUE W HCCIEIOBATEIILCKUE TOXOIbl,  MOXHO
YBUJIETb, YTO HA PA3JIMYHBIX TEPPUTOPHUSIX PACTET PA3HOE KOJHUYECTBO BHJIOB
JUIIAHHUKOB, a WX BHENIHUW BHUJ 3aBUCUT OT HKOJIOTUYECKOTO COCTOSHUS
OKPY>KAIOIIEH CPEIBI.

VY poszapus B 1. TatapuHOBO OBUIO OOHAPYKEHO Majo€ KOJIMYECTBO BHUIOB
JUIIAHHUKOB (BCEroS). YTHETEHHOE COCTOSIHUE TAJNIOMOB U UX THOEbh BO3MOYKHBI
OT CBETOBOTO 3arpsi3HCHHS M HaW4YUs B aTMocdepe OKCHUIOB CEPbI, MIUPOKO
HCIIOJB3YEeMOE B Mpoliecce BbIpaliuBaHus po3. Hamuuwe 3arps3HuTenedt ObLIO
MOATBEPKACHO TPAHCIUIAHTAIIMOHHBIM METOJIOM M HUCCJEAOBAHUEM BOJIHOU
BBITSDKKH JIMITAWHUKA.

B mikonbHOM cany Ha yia. Iluonepckasr. m. ManuHo ObLJIO OOHAPYKEHO
Bcero 6 BHJOB JIMIIAWHUKOB, YTO TOBOPUT O TOM, YTO BO3JYyIIHAas cpela
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3arps3HEHa BEIIECTBAMM, KOTOpPBIE YTHETAIOT POCT W Pa3BUTHUE JIMIIAWHHUKOB.
K HUM OTHOCSTCS OKCHIBI CEpbI, OKUCIBI a30Ta, yrapHbIA Ta3 U MbLUICOOpa3HbIe
BelecTBa. VX mpuCyTCTBHE MOXKHO HaOM0AaTh B atMocepe BU3yalbHO (B BHIIE
OCaJIKOB Ha paCTUTEIBHOCTH B JIETHEE BPEMsI, HA aBTOMOOWJISIX U HA TOBEPXHOCTHU
CHEra 31MMOI) U OpraHOJICNTUYECKH (HAIMYKE 3aIaxa), a TAaKKe MPU UCCIEAOBaHUU
cHera no yi. [InoHepckas u Boawl, Tekymed ot 3aBona «Kepamma Mapanumy.
Bbbu10 ycTaHOBIIEHO, YTO HAJTUYKE BPEAHBIX BEIIECTB B BO3/IyX€E CBSI3aHO ¢ paboToi
3aBoJ10B «Pycckas mpodka» u «Kepamma Mapartiim».

B necnom MmaccuBe okono a. KapmoBo, pacmosiok€HHOTO B 4-7 KM OT
npoMblIUIeHHbIX Tpennpusatuil («Kamapom», «Kepamma Mapauum», «Pycckas
npoOka»), OblI0 OOHapykeHO 13 BHUJIOB JMILAWHUKOB, HAXOSAIIUXCS B XOPOILEM
COCTOSIHUH, YTO CBSI3aHO C OTCYTCTBUEM «3arps3HUTENECH.

Tak kak JHIIAMHUKA OYEHb YYBCTBUTENIBbHBI K 3arpsA3HEHUIO BO3AyXa M
norudaroT MPU BBICOKOM COJIEP)KaHWU B HEM YrapHOIO ras3a, COCIUHEHHUH cepbl,
a3ota W (TOpa, MX MOXKHO HCIOJIb30BaTh B KayeCTBE JKHUBBIX HHIUKATOPOB
YUCTOTHI OKpY’Karolien cpenbl. Takoi MeTo/ OblT Ha3BaH JIMXEHOMHANKaen. 13
BCEX OHKOJIOTMYECKUX TPYNIN JMIIAHHUKOB HauOOJIbIIEH YYBCTBUTEIBHOCTHIO
0o0NafaoT JHUIIAWHUKU — 3NUQUTHI, MOATOMY HUX HCMOJIB3YIOT Yalle BCEro B
KayecTBe OMOMHIMKATOPOB. UyBCTBUTENBHOCTH JMIIAHHUKOB K 3arps3HEHUIO
BO3/yXa OMNpEACsIETC CUMOMOTHYECKONW MPUPOAOM, OOJbIION aOcopOIMOHHOM
MOBEPXHOCTBIO, BHICOKOW THAPOGUIBHOCTBIO, CPeoi OOUTaHUSs, JUIUTEIbHOCTHIO
YKU3HU.

B pesynbrare Habm0AeHUN U UCCIEAOBAaHUNA MOXHO CHI€JIaTh BBIBOJ O TOM,
4YTO Ha MCCIEAYEMBIX TEPPUTOPHSAX OKoJI0 A. TarapmHoBO M 1. ManuHO Manoe
KOJIMYECTBO BHJIOB JIMIIAMHUKOB, MX TUOEIb MU IJIOXOE COCTOSHUE TalJIOMOB
CBS3aHO C HAJIMYMEM «3arps3HUTENEH», a HA YAAJIEHHOM Y4acTKe JIECHOTO MacCHBa
okono 1. KaproBo »skonornueckas oOcTaHOBKa OJsiaromnoyiydyas, T.K. TaM
oOHapykeHO 13 BHUIOB JMIIAaHUKOB U3 15, mpouspactatoumx B CTymHMHCKOM

paioHe.
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TPU CJIABHBIX JIHSA
ITutepues M.A.

Hayunslii pykoBoauTens — goneHT Okounbines A.B.,
Crynuuckuit prmman AHO BO «PocHOVY», kad. «FOpunnaecknx aAuCMIUIH
e-mail: pitertsev.max@yandex.ru

[Tocne nopaxkenuss mon Barepnmoo B 1815 romy, Hamoneon noamwucan
orpeueHne ot mnpecrona. Koponém cran JlromoBuk XVIII. B 1824 romy mocie
cmeptu Jlronoeuka X VIII npecron 3ansmn Opat kopoiia Kapi X-npru3HaHHBIN ri1aBa
dbpanny3ckoit peakuuu. B ronel npasienus Kapma X cBepmmiach peBOJIONUS
1830 ropa.

CormacHo Teopuu OONBIIMX IIMKJIOB 3KOHOMHYECKOW KOHBIOHKTYPHI
H. KongpateeBa Uronbckas peBomronuss Bo @Dpanrmuu 1830 r. mpowuszomnuia Ha
MOHMKATEJbHOM BOJIHE TepBoro mukia. B 1826 romy Bo ®panimu paspasuics
IIEPBBIM B €€ UCTOPUU LUKINYECKUM KPU3HC MEPEnpon3BOACTBA. [IpomMblnneHHas
W TOproBasi TOJIUTUKA (PAHI[y3CKUX MPaBUTEIBCTB HE CIOCOOCTBOBAJA
YCKOPEHHUIO TEMIIOB 3KOHOMHMYECKOTO POCTa B CTpaHe. BbhICOkMe TaMOKeHHbIE
MOUUIMHBI HAa CEJbXO3MPOAYKThl 3aTPYIHSJIA TOProBble CBsI3u @DpaHIuu C
WHOCTPAaHHBIMU KOMMEPYECKUMHU TapTHEpaMu. BHyTpeHHUI PBIHOK (hpaHITy3CKUX
TOBApOB HE BBIICPKUBAJI KOHKYPEHIMU C AHIVIMUCKUMHU MPOMBIIIICHHUKAMHU.
YcunuBanoch HENOBOJIBCTBO OypKyaswH TMOJUTHKON TpaBUTENbCcTBA. Kpusuc
YXYAIMWI TOJIO)KEHHE HapoaHbIX Macc. CneAacTBUE€ — POCT PEBOJIOLMOHHBIX
HAaCTPOEHU B HAPOJHBIX MAaCCax.

IIpu Kapne X npaBUTENBCTBO MNPUHUMAECT KpaWHE HEMOIYJISPHBIC
COLIMAJIBHO-DKOHOMHYECKHE W TOJIMTUYECKHUE IIard: 3aKOH O MUIIHapae Ui
AMUTPAHTOB, POCIYCK HAllMOHAJIBHOW IBapAHMH, BOCCTAHOBJIEHUE CMEPTHOM Ka3HU
3a «OCKOPOJIeHHE» KAaTOJUYEeCKOW penuruu. Bece 3To mpUBOAUT K MOJUTUYECKOMY
Kpusucy B crpaHe. Peakuunonnas nosmtuka Kapnma X BbI3Basia HEIOBOJBCTBO
JnOepanbHbIX CJIOeB oO0miecTBa. B ommo3unuu K KOPOJEBCKOW BIACTH U

IIpaBUTCIILCTBA OblL1a naptuss CTOPOHHHUKOB OpHCaHCKOﬁ BCTBU JOHUHACTHHU
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Byp6onoB. OHu n06uBanuch Nepesaud KOpOJIEBCKOW KOPOHBI UX CTaBIEHHUKY -
repuory Jlyn @ununmny OpaeaHckoMy.

Takum  oOpa3oM, DKOHOMUYECKHE, MOJIMTUYECKUE M  COLUAJIBHBIC
NpEeANnOChUIKM TpuBenu K peBomonuu 1830 roma. HemocpeaCTBEHHBIM TOIYKOM
PEBOJIFOLMU MOCTYKUJIM YKa3bl PABUTEIBCTBA, COTIACHO KOTOPBIM pacIlyCKajaach
najara npeacTaBUTENEeH, YKECTOYaIOCh U30MpATEIbHOE MPABO, OIPaHUYHUBAIIACH
cBoOona ciosa.27 uronsa 1830 roma B crosnmue OpaHunK HAYaiICsd BOOPYKEHHBIM
IIPOTECT. 28 UIOJII HEKOTOPBIE COJIIATHI C OPYKUEM B PyKaxX CTaJIM NEPEXOAUTH Ha
CTOPOHY BOCCTaBIIMX. 29 wuiois BoccraBliue OnokupoBanu JlyBp um Trownbpu.
30 urosst HaA KOPOJIEBCKUM JBOPLIOM B3BUJICS HALIMOHAIBHBIA (PpaHIly3CKUN uiar.
2 asrycrta Kapn X mnopnucan oTpedeHHE B Ioib3y repuora OplieaHCcKoro.
bypxya3us sBisnack OCHOBHOM NBWXKylIeW cwiod. OHa BBLAEISUIA JEHEKHOE
JIOBOJIbCTBHE HA 3aKylKy OpPYXHs, BBIIUIAYMBAJa JEHEXKHOE JOBOJIBCTBHE
BOMHCKHM IIOAPAa3/AeIICHUsAM, TOAJIepKUBaia Bocctanne. B pesynprate Mronbckoi
peBomtonuu 1830 r. k Bmactu Bo ®@panuuu npuiuia «puHAHCOBAs apUCTOKPATHSD)
- OaHKUPBI, BIAJENbLIbI IIAXT, PYJHUKOB, 3€MEb.

Utorn peomronuu: Bouapenue Jlym OplieaHCKOTO, OrpaHUYEHUE BIIACTH
KOpOJisi, MPUHATUEHOBOM KOHCTUTYLMH, BBEJACHHUE MECTHOTO U OO0JACTHOIO
CaMOYTpPaBJIEHUS, 3aKOHBI MPOTUB NPO(PCOI030B U TSXKEJIble HaJIOru He ObLIn
OoTMEHEHbL. TakuM 00pa3oM, peajbHYI0 BJIACTh NOJIy4YHMJIa KpYIMHas OaHKOBCKas
Oypxkyasusi, a Tpydsduecs ocTanuch 0e3 mpaB. Bmecte ¢ Tem HWriombckas
pPEBOJIIOLIMS YKpenuia JIMOepanbHble U JEMOKPAaTHUYECKHE YCTPEMJICHUS BO Bcei

EBpore.
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NCTOPUA CTAHOBJIEHUA U PABBUTHUE APXUTEKTYPHOI'O
OBJIUKA I'OPOJA CTYIIMHO: OT UIEU I'OPOJA _
KOMMYHUCTHYECKOI'O BYAYHIETO JO CET'OAHAINIHUX THEHU
JIykbsiHOB A.A.

PykoBoaurens — Maszopuyk H.B.
MBOY COII Ne 9 CTynMHCKOr0 MyHUIUIIAJILHOTO paiioHa
e-mail: Lukianov_ AA@rambler.ru, n.musik@mail.ru

HNHTepec Kk apXUTEKType COBETCKUX TOPOJIOB HE YTUXAET BOT YK€ HECKOIBKO
necsatuietnil. KpaeBemueckue My3ew mecTpsT uHGOpMAIMEell O 3apoKJIeHUU
COBETCKMX ropojoB. Ho wacto ocraercs Bompoc, MOYeMy HMEHHO B TaKOH
MOCJIEA0BATEILHOCTH BO3HUKAIU TMOCTPONKH, YTO TMOBIHUSJIO Ha apXUTEKTYpPY
ropojia, 4eM PYKOBOJICTBOBAJIMCH apXUTEKTOPHI MPHU BBHIOOpPE MECTa MOCTPOUKHU, U
KaK apXuTeKTypa ropojia MOIJIa MOBJIMATh Ha ero kuteneil. IlyremecTBys 1o
MOJAMOCKOBHBIM TOpOJaM, MOKHO 3aMETHUTh, YTO MOCTPOUKH Pa3HBIX JIET CHUILHO
OTJIMYAIOTCA JApYyr OT Jpyra. BcTpedaroTcs 34aHUS, KOTOPBIE YKpAIICHBI
AIIEMEHTaMH, OTPAXAIOIIMMU COBETCKYI0 HJEOJOrui0 (cepm M MOJIOT,
MATUKOHEYHAs 3Be3Ja W T.M.). BcTpewarorcs Takke 31aHMsl TUIMOBBIE - 0e€3
ykpameHuii. Mo#t pognoit ropox CTYyNmMHO TakyKe CEroJHs MPEICTaBISIET COOOU
«CMECh» Ppa3HbIX apPXUTEKTYPHBIX CTWJIEH, KOTOpPbIE HE BCErga YyJayHO
coueratorcsi. MHeE 3aXOTeNoCh TOHSATh KOPHH OSTOM MpoOJieMbl, MPOCIIEAUB
HUCTOPUIO CTAHOBJICHUSI W Pa3BUTUA apXUTEKTypHOro oOiuka r. CTynuHO B
JIOBOCHHBIN, BOCHHBIM U COBPEMEHHBIN TIEPUO/I.

Ilens paboTel cocTosla B M3YYEHHHM AapXUTEKTYpHOTO OOJMKa ropoja
CtynuHo, KaK Cpe/ICTBa BOCIUTAHUS YEeJIOBEKa, MHCTPYMEHTA CO3/IaHUs CPEJIbl €r0
COIMAJIM3AIMH B TIPOIIIOM, HACTOSIIIIEM U Oy TyIIIEeM.

Hcropust TOPOJICKOTO CTPOUTENHCTBA HEPA3PHIBHO CBSI3aHO C HCTOpHEH
rpagoo0pa3yrouero npeanpusiTus - 3JIEKTPOBO30CTPOUTEIHLHOrO 3aBoja (I03Ke
komOunar Ne 150, B Hactosmee Bpems - CrynuHckas Metammypruyeckas

Kommanus); mnpoBeaeHa kiaacCUpUKALMS apXUTEKTYPHBIX OOBEKTOB IO HX
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(GYyHKUIHMOHATIBHOMY 3HAYEHUIO M ApPXUTEKTYPHOMY CTHIIIO; CHUCTEMaTHU3MpOBaHA
uHbopMalusi O TOPOACKOM cTpoutenbcTBe. Jlns cOopa HeoOXoaumon
uHoOpMaIllMl  KCMOJB30BaHBl  KapTorpaduyeckue  u3gaHus  Poccuiickoi
rOCy/IapCTBEHHOUW OMOMMOTEKH (KapThI-CXeMbl M aTiiachl MOCKOBCKOM oOiacTu
1934 r., 1936 ., 1946 1., 1957 1., 1978 1., 1989 1., 1994 r., Konctutyuuss CCCP
1936 r.); Mmatepuansl CTynMHCKOTO KpaeBeadeckoro myses; ¢Gouasl CTymuHCKON
HeHTpabHON OnOnmoteku (6ubmmorpadus r. CtynuHOo), (HOTOAPXUBHI TOpOAA,
apXHBHBIE MaTepHalbl, NpeacraBieHHble B My3ee CMK, BocmomMuHaHus cTapuiero
nokojeHus; VIHTepHET-pecypchl (CaiT TOpPOACKOW aAMUHUCTPALIMM, CaWT
CTynMHCKOrO METAJUTYprHU€CKOro KOMOMHATA U JIp. ).

B pabotre ompeneneHsl  (akTophl, Kacarougecs —LenecooOpazHOCTU
CTPOUTEIBCTBA TOpPOAA, CBA3AHHOIO C (PYHKIMOHUPOBAHUEM KPYMHEUIIETo
3JIEKTPOBO3HOTO 3aBojAa B 1934 roay. BrisBieHO, UTO B apXUTEKTYpHOM OOJIMKE
ropoJia MpOCJIEKUBACTCS UACOJOTUYECKAs] KOHUEIIHUS CTPAHbl B Pa3HbIE NTEPUOJIBL:
B [I€PUOJI UHIYCTPUATIU3ALNHA BaXXKHO Pa3BUTHE MPOU3BOJCTBA B yIIEpO OBITOBBIM
U COLMAJIbHBIM MOTPEOHOCTAM JIIOJIEH; MO03KEe, B JOBOCHHBIH MEpPHOJI, BOILIOLIAS
nonoxenus:  Koncrtutymuss 1936 r., CrynuHO  CTaHOBUTCS ~ OOBEKTOM
IMPOMBIIUIEHHOTO W KYJbTYPHOTO ILIEHTPA, YJIOBJIETBOPSIOUIETO MNOTPEOHOCTU
Jr0feH; B BOGHHBIE T0jbl UCTOpUS ropoja U CTYNHHCKOrOo KOMOMHAaTa OTpa)kaer
cyap0y ctpanbl. llpocnexuBaeTcss BakHEWIIass pPOJb CTYNMHUEB B BOEHHO-
DKOHOMHYECKOM pa3BUTHUM cTpaHbl. [lo3aHsAs »Bakyanus, a B JajJbHEHIIEM
OPUHATHE pEIIeHHs O CKOpeHileM BO3BpalleHMH KOMOWHATa, MO3BOJWIA B
KpaTyailiime Cpokd KOMIIEHCUPOBATh OTEPU CTPAHBI B 3TO HEJIETKOE BPEMSI.

Knaccuduimpys u ctpykTypupys marepuaibsl 06 uctopuu r. CTynuHo, U3y4uB
dboToapxuBbl nocTpoek CTATMHCKOTO Mepruoia CTAHOBUTCS SICHO, UTO apXUTEKTypa
CBs3aHa CO CTPEMJIEHMEM BOIUIOTHTHh HJEK0 CTPOUTENBCTBA ropoaa «CBETIOro
KOMMYHHCTUYECKOTO OYyIyIero», U Mpu3BaHa MOMOYb YEJIOBEKY MOYYBCTBOBAThH

ce0st 3HaYuMbIM, olleHeHHbIM. B roapl npasnenns H.C. XpyiieBa rinaBHas 3aiava -
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pElIeHNE KUIMIIHOTO BOIPOCa B MOCIEBOCHHON BOCCTaHABJIMBAIOIIECHCS CTpaHE.
TunoBoe CTPOUTENBCTBO - OTPAKEHUE BPEMEHU, BIUIOTH IO CETOJHSIIIHETO JTHS.

Cerogus ropox CTYNMHO — 3TO TOpOA, B KOTOPOM MHOTO COLIMAJIBHBIX
00BEKTOB, IEHTpoB jgocyra. lopog — cocpemoToune  HpPEIIPUATHH,
00eCreunBaIOIINX KUTENeH paboUrMH MEeCTaMu.
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JUISI BAMETOK
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POTOI'PA®PHUU C KOH®EPEHIIMHU

Yuacmnuxoe u cocmeit kongpepenyuu «Konaueeckue umenusny
npusemcmeyem oupekmop Cmynunckozo ¢punuana MAH B.H. Yeapoes
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Ha cexuyuu
«HUngpopmamuka, eviuuciumenvHans mexHuka u ynpasieHue)

104



Me>xBy30BCKast MOJIOZeKHast HAYYHO-TIpaKTUYecKas KOHdepeH U
«BTOPBIE KOJIAYEBCKUE YTEHHSI»

Yuacmnuku cexyuit «Mamepuanoseoenue, mexnonocus u a6mMomamu3auus
00padomku mamepuanosy u «AIPoKocmMuuecKans mexHuKa u MmexHoa02uu)

105



Me>xBy30BCKasi MOJIOZIEXKHAs HAYYHO-IPaKTU4YecKasi KoH$epeHUsl
«BTOPBIE KOJJAYEBCKHE YTEHUS»

Yuacmnuuxku cekuuu«MeHeb.mmeHm U COUUaIbHO-IKOHOMUUYECKUue np05ﬂeMbl
COBPDEMEHRHO20 061448(3”16(1»

PACYET UHHOBALIMOHHOTO
TIPOEKTA

3=MAA-AA

Yuacmuuxu cexyuu «fOuwtit uccneoosameinny
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