TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

IIpuBercrBUHE
I'maBpl CTYNIHHCKOT0 MyYHHMIHMIIAJIBHOIO PailoHA

II.LA. Yeanana

Hoporue npy3bs!

[IpuBeTcTBYIO YYaCTHUKOB 51 rocTen
III MEKBY30BCKOU MOJIOJIE)KHOU Hay4HO-
[IPAKTUYECKON KOH(pEepeHIIUU CrynuHCKOro
YHuBepcuTeTckoro okpyra «Komau€Bckue YTeHUD.

B »stom rogy KOH(l)epCHIII/IH ITOCBAIICHA

50-netuto co AHS ocHOBaHus mepBoil kadeapsl CtymuHckoro ¢mmmana MATU
«MeTtamioBeicHUE U Topsyas 00padoTKa METaJIIIOBY.

B 1967 rony B Crynunckom ¢unuaie MATHU umenu K. [{uonkoBckoro
OblIa co3maHa BhllycKatomas kadenpa «MeTamioBeneHue u ropsiaas oopadoTka
MeTauioB» (B Hacrosmiee Bpems Kadenpa wumeHyercs «TexHonorus u
aBToMaTH3anus 00paboTku maTepuasioBy CtynuHckoro ¢unuana MAW), nepBeiM
3aBEYIOUIMM KOTOPOM CTaj JOKTOp TEXHUYECKUX Hayk, mnpodeccop, Jiaypear
Jlenunckoit u T'ocymapctBennbix mnpemuit CCCP  JluBanoB Bmanumup
Anexcanaposud. B 1977 rogy Ha 3TOM MOCTY €ro CMEHWJI JTOKTOP TEXHUUYECKUX
Hayk, npodeccop, 3aciay>KeHHbIM naesTenb Hayku U TexHuku PCOCP, maypear
I'ocynapctBennoit npemun CCCP Komnaué bopuc AnekcanapoBud, nmoutu 15 mer
BO3TJIABJISIBIIUMM  Kadenapy. 3a 3To BpeMs Oblla CO3/laHa HayyHasl IIKOJIa
«BomoposHasi XpynKOCTh IIBETHBIX METANIOB», CPOPMUPOBAHO HOBOE HAYUHOE
HalpaBJICHUE, TOJy4HBIee Ha3BaHUE «BoIopojHAs TEXHOJOTHUS TUTAHOBBIX
criaBoBy. Bnamumup KoHcranTuHOBHY HOCOB, TOKTOp TEXHMYECKHUX HayK,
npodeccop, 3aciaykeHHbIN AesTenb Hayku PO, pykoBomun kadeapoi ¢ 1997 mo

2013 roasl. B atoT mepuon kadenpa mosydmiia CBO€ COBPEMEHHOE Ha3BaHUE
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«TexHonoruss U aBTOMaTH3alusi 00pabOTKH MaTepuaioB». B HacTosiee Bpems
Kadeapoit pyKoBOIUT JI-p TeXH. HayKk OBUYMHHUKOB AJlekceil BurtaabeBuy.

Bonbmiolt Bknag caenaH kadgeapoll B pa3BUTUE €II€ OJHOTO HAYYHOTO
HaIlpaBJIEHUS] — METAJUIOBEACHUS U TEPMUYECKONH 0OpaOOTKH TUTAHOBBIX CILIABOB.
[Ipodeccopom b.A. Komnau€BbiM ¢ coTpyaHUKamMu ObUTM CHOPMYITHPOBAHBI
OPUHIUIOBL JETUPOBAHUS THUTAHOBBIX CIUIABOB PAa3HbIX KJIACCOB, YTOYHEHBI
MeXaHU3Mbl ()a30BbIX MPEBPAIIECHUHN, MPOTEKAIOIIUX B CIUIaBaX MPH TEPMUUYECKON
00paboTKe, YCTaHOBJICHBI 3aKOHOMEPHOCTU BJIUSHUSI JICTUPYIOIIUX SJIEMEHTOB Ha
(a30BbIii COCTaB U MEXAHHMUYECKHE CBOMCTBA TUTAHOBBIX CILIABOB.

B mamaTe 0 BplIAOIIEMCS 3€MISIKE, IMOYETHOM TIPAXKJAHUHE TIOpoJa
Crymuao Bb.A. Komauése B 2017 rogy rmaBout CTyNHMHCKOTO MYHULHIIAIBHOTO
paiioHa ObUIa yupekJeHa UMEHHas IpeMus, IpUCyKJaeMasi MOJIOJbIM yYEHBIM 32

JOCTHKCHU B HayllHO-HCCJICHOBaTGJIBCKOﬁ pa60Te.

Hoporue apy3ps!

Pazputne CTynmMHCKOTrO paiioHa, €ro yCIeXH B DKOHOMHUKE M COLMAJIbHOMN
chepe HanpSAMYyIO 3aBUCAT OT BHEAPEHUS] MHHOBALIMOHHBIX TEXHOJOTHUMA, HAYYHbIX
pa3pabOTOK U TEXHOJIOTMYECKUX pelieHu. YOEKIeH, YTO OTPOMHBIM HAay4dHO-
WCCIIEOBATENIbCKUN  CO3UAATENbHbIN  MOTeHIHAT CTYNHMHCKOTO  HAYYHOIO
COOOIIECTBA CTAaHET OJHUM M3 OCHOBHBIX PECYpPCOB Pa3BUTHSI M MPOIBETAHMS
Crynunckort  3emuu. JKemaro  y4acTHMKaM  KOH(EpeHIMH  JIOCTONHOTO
NPEACTaBICHUS. CBOMX pPa0OT, MNPUOOPETEHHUS] HOBOTO ONBITa, BO3MOKHOCTH

MIPETBOPUTH CBOM 3HAHUS B )KM3HB M OBITh BOCTPEOOBAHHBIMM!

C yBaxxeHUEM,

I'maBa CTtynuHCKOro MyHHIMnaibHoro paiiona I1.1. Yennan
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IIpuBeTcTBEHHOE CJIOBO
aupexTopa Crynuuckoro ¢pununana MAU

B.H. YBaposa

YBaxkaemble yYaCTHUKHU U TOCTU KOH(pepeHImn!

B tpernit pa3 Ha 06a3ze Crynunckoro ¢unuana MAW npoBoautcs
MEKBY30BCKasi MOJIOJIC)KHAs HayyHO-TIpaKkTuueckas koHpepenmus «Komauésckue
YTEHUS», KOTOpas SBIAETCS OTOOPOYHBIM TypoM mepeln MexayHapoaHou
MOJIOAEKHOW Hay4yHou koHpepenuueit "l'arapunckme YUrtenus". B stom romgy
koH(pepennus mocBsameHa 50-netuio Kadenpel «MeTatoBeeHUE W Topsyast
oOpaboTka MetayuioB» (B Hacrosiiee BpeMs « TAOMy), 3aBenyromuM Kadeapoit
koTtopoit nonrue ronael Obul b.A. Komaués. 3a 50 ner xomnektuB Kadeapbl
noAarotoBui 3404 cnennanucToB, KOTOPBIE TPYASATCA BO MHOTHX YTOJKax Hallen
CTpaHbl B METAJUIyprMH, MAIIMHOCTPOEHWHU, aBHAIlMHU, PAKETOCTpOEHUH. Bo
MHOTHX aBUAIIMOHHBIX M KOCMHUYECKHMX almaparax €CTh 4YacTUla TPyJa HaIIUX
BBIITYCKHUKOB.

Pa3BuTre coBpeMEHHOW aBHAIMOHHOM M KOCMHYECKOW TEXHUKH TpeOyer
3HAYUTENIbHBIX MaTEPUAIbHBIX 3aTPAT U UHTEIUICKTYaIbHbIX yCWinil. JlocTrkeHus
B 3TOM 00J1aCTH BO MHOTOM OYyJIyT ONpPENESATHCS POJIbI0 CETOAHSIIHENH MOJIOAEKU:
CTYJICHTOB M aCIUPaHTOB, KOTOPhIC B OJIMKaWIIIME TOAbl MPUIYT HA TPEATPUITHUS
a’POKOCMHUYECKOT0 MPOodHIIst, YTOOBI TPOIOKUTE PAOOTHI IO CO3TAHUIO0 TEXHUKH
HOBOro TMokojeHus. [losToMy HEyIMBHUTENIBHO, 4YTO CPEAM YYaCTHHUKOB
Il «Konau€Bckux 4TeHMID», B YMCIE KOTOPBIX CTYIEHTHI, ACIHMPAHTHI, MOJObIE
npenoaaBaTesiv, COTPYAHUKHN MPEINPUITUN U IKOJIbHUKHA, HAXOASITCS TE€, OT KOTO
3aBUCUT OyAyIllee Hallle KOCMUYECKOW OTpaciu.

XKenato BceM yyacTHMKaM KOH(EpEHUMHU YCIEXOB B  HAYYHBIX

YCTPEMJIEHUSAX U PAAOCTH TBOpUECTBA!
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IIpuBeTcTBEHHOE CJIOBO

3aB. kadeapoi «TexHoJI0rust 1 ABTOMATH3AIUS 00PA0OTKH MAaTEPHUAJIOB)
Crynunckoro ¢puinuaasa MAU

OBuuHHUKOBA A.B.

VYBaxkaeMble KOJJIETH, CTYAEHTBL, TOCTH, OBIBIINE U OYIyIIIHE BHITYCKHHUKH !

CeronHsi Mbl COOpaJIUCh HE MPOCTO TaK, a MO HECKOJIBKUM OYE€Hb BaXKHBIM
noBogaM. CeroHs HE TOJbKO MPA3THUYHBIN J€Hb - JIeHb KOCMOHABTHUKHU, U HE
TOJIBKO Hayajo pabdoThl Hallle HaydHOU KoH(epeHnn «Konau€Bckrue YTeHUs .

B atoMm roay crapeiimas kadeapa CrynuHckoro gummana, kapeapa TAOM,
oTMeuaeT cBoM S0-1eTHHUI F0OUIIEH.

[Tpukazom mo MATU ot 15 mas 1967 roga nmpornutoro Beka B CTYTHHCKOM
¢bunmane Obuta opranuzoBana kadenpa Mul' OM — «MertanoBeeHre u ropsiyas
o0paboTka MeTtaiioB». M3HauanbHO Kadeapa co3gaBaiach Kak Ky3HHUIIA KaJgpoOB —
CHEIUAINCTOB 10 paboTe ¢ mMeTaiwioM — it CTYMMHCKOTO METaJTyprHuecKoro
koMOuHata. Co BpeMEeHEM HaIllM 33Ja4d U BO3MOXKHOCTH PACHIMPUIIUCH U TENEPh
MbI — « TeXHOIOTHS 1 aBTOMAaTU3aIUs 00pabOTKU MaTepUaIoBy.

Bo rnaBe xadgeapsl Toraa BeTall M3BECTHBIM YUEHBIM — MeTauioBe JInBaHOB
Brmagumup AsnekcaHapoBudy, a mosxke, yepe3 10 jmer — ero kosuiera, HE MeHee
W3BECTHAas BelWuMHa B oOsactu MmertamwioBeAeHus — Komaués bBopuc
AJeKCaHIpOBUY, B MAMTh O KOTOPOM M Ha3BaHa CETOAHSIIHIS KOH(DEPEHITHS.

KO6uneit nameit ponnont kadgeapst TAOM MbI emié oTnpa3aHyeM B KOHIIE
Mas. Mexnay cmadeit ['ocOk3amMeHa W 3alUTON BBIMYCKHBIX KBaIW(PUKAITMOHHBIX
paboT Oyner o/iHa HEe/EbKa.

A 1o moBoay KOH(EpeHIMH X04y CKa3aTh BOT 4TO. ['OBOPSAT, YTO 3aHSATHE
HAyKOH, MPOBEACHNE HAYYHBIX HCCICIOBAHUN B Pa3HBIX O0JACTSIX — 9TO HE YTO
MHOE, KaK yJ0BJIETBOPEHUE JIMYHOTO JIFOOOMBITCTBA 32 TOCYJaPCTBEHHBIN cuéT. U B

9TUX CJIOBAX IIYTKU — COBCCM HC MHOI'O, 9yTh-4YYTh.
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Nmenno HeyémHOE jxenaHue YenoBeka MO3HaBaTh OKpyKaromumid Mwup u
JIBUTAET HAIly HUBUIM3ALMIO BOEPEA. A YK KTO OIUIAYMBAET WM HE OIUIAYMBAECT
3TO YKEJAHHUE - HE CTOJIb BAXKHO.

[lo cratuctuke 107 BOT TaKUX «HE B MeEpy» JIOOOMBITHBIX JIOAEH Ha
HameM 3eMHOM Imapuke He mnpeBblmaeT 10% ot ero nHacenenusi. 1 Ber —
cTyaeH4ecTBo — BxoauTe B 3TH 10%. Jlyymme u3 Bac cCerogHsi BBICTYISIT C
Hay4YHbIMU JOKJAJaMUd Ha CBOMX CeKIusax. JlaBaiiTe mokelaeM UM yJadud M
NOHUMaHusA. Bocnosp3ylTech ciydyaeM — MOCIyLIaiTe, YeM JKUBET M JBILIUT

CCroaHAIIHAA HAYKA. Ha xakue BbI30BBI BpPECMCHH OTBCHACT.

N rnaBHoe — 3amaBaiite cebe Bompockl, ummre Ha HHUX OTBETHl H
ckianpiBaiite y cebs B rosnoe [IEJIOCTHYIO KAPTUHY OKPYXAIOIIEI'O

MMUPA — 6e3 sToro ceituac HUKy/a U HUKAK!
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OYHJIAMEHTAJIBHBIE OCHOBBI 1 ®OPMAJIN3ALIUA
3D CTPYKTYPHO-TEOMETPUYECKOI'O MOJAEJIUPOBAHUS
KPUCTAJIMYECKOI'O CTPOEHUSA METAJIVIMYECKHUX
MATEPHAJIOB

B.K. Hocos, npodeccop, A.T.H.,
II.A. HecTepoB, 10LIeHT, K.T.H.,

Crynunckuii pusmman MAU, kad. «TAOM»
YBakaeMble CTYJICHTHI, ACIIMPAHTBHI, IKOJIbHUKH, MOJIOJIbIE CIIELIUAJIACTHI!

[To3BosbTE TMO3ApaBUTH BAac C HadajaoMm paldoThl TpeTbell MeKBY30BCKOM
MOJIOJIC)KHOW Hay4dHO-TIpakTH4YecKod KoHpepeHmn «Konad€éBckue YTEHUS,
nocBsieHHo 50-1etnto oOpazoBanusi nepBoil kadenpsl CTynmuHCKOro Quimana
MAMU (panee MATH). Kadenpa nmeer ciiaBHble HayYHbIE TPAJULNUA, U CETOIHS
MHE XOTEJIOCh Obl OCBETUTH OJIHO M3 MEPCIEKTHUBHBIX HAYUYHBIX HaIpaBJICHUH, B
KoTopoM pabotaeT Kadenpa «TexHonorus U aBTOMaTU3alus OOpPabOTKU
MaTepuaioB» B TOCJIEAHUE TOJbl. JTa paldoTa CBs3aHa C pa3pabOTKOMH
byHIaMEHTAIBHBIX OCHOB U ¢ (hopmanmzaiueit 3D cTpyKTypHO-TE€OMETPUIECKOTO
MOJICJIMPOBAHUS KPUCTATNIMYECKOTO CTPOCHUSI METAINTMYECKUX MAaTEPHATIOB

Tennenunn K ITOBBIICHUIO YKU3HEHHOT' O LUKJIA 15631 (11717
BBICOKOTEXHOJIOTHYECKUX OTpaciied PEeaJIn3yroTCsl C YCUJIMBAIOLICHCS POJIBIO
YUCJIEHHOTO MOJIEJIMPOBAHUS Ha Bcex ero atanax. Ocoboe 3HaueHHe yIesieTcs
CHWKEHHIO  PUCKOB  MPOU3BOJACTBA  KOMIIOHEHTOB  M3JIEIUA  METOJAMH
MJIaCTUYECKOW NeopMaiiiu, TpaHylIbHONM M aJJIUTUBHOW TEXHOJIOTHH, a TaKke
00OCHOBaHUIO PEXKHUMOB WX TEPMOMEXaHHYECKOW 00paboTku. OTHOBPEMEHHO
CTAaBUTCSl 3aJaya MPOTHO3UPOBAHHOTO W TapaHTUPOBAHHOIO TMOBBIINIEHUS UX
pecypca U HAJIEKHOCTH IyTEM KOMIUIEKCHOIO CHUCTEMHOTO MOJEIMPOBAHUSA B
obnmactT (yHIAMEHTAIBHOTO M MPHUKIAAHOTO MaTepuanoBefeHus. (OCHOBHBIC

ITOJOXCHUA U 1ICIIN HHTGI‘pHpOBaHHOFO BrrunciautenbHOro MaTepI/IaHOBGHCHI/IH n
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Nuxunupunra (ICME) uznoxensl B 0030pHBIX CTaThsiX. Mepapxuueckue ypoBHU
ICME conepxatr MacmrTaOHO-pa3MEpHYI0 OpraHM3alluio: AJICKTPOHHBIA —
ATOMUCTUYECKUN — ME30MacIITaOHbIi — KOHTHHYAJIbHBIM;, XapaKTEPU3YEMYIO
JUHEHHBIMU  pa3MepaMH  CTPYKTYpHbIX  cocTaBisiomux. [lo  MHeHHro
pykoBoautenei EBponeiickoro koncopunyma ICME, o6paszosannoro B 2013 romy
u oObenuustomero 11 mapTHepoB u3 6 €BPOMEMCKUX CTpaH U psif
accouuupoBanHbix mnaptHepoB u3 CIIA, SAnonnu u Wuaum, nHambosbimMe
JOCTHXKEHHSI B PAallMOHAIIBHOM MPOEKTUPOBAHUH HOBBIX MaTE€pPUAIOB U MPOLECCOB
OXXKHMJIAIOTCA B 001acTU TpexmepHoro matepuanopeaeHusi (3D-MS) B pamkax
npoekToB ['enom Martepuaino (MGI) u ICME. OgHoBpemMeHHO mogu€pKuBaeTcs,
YTO MpOrpaMMHOE OO0ECHeYeHHWEe W HWHTErpalus MOJENeH HepapXuyecKux
MAacIITaOHO pa3MEpHBIX YPOBHEH BCE €Ille HaXOAUTCS B 3a4aTOYHOM COCTOSIHUU.

dopMalIbHBIN TOIX0] MHOTOYPOBHEBOTO 3D CTPYKTYpHO-T€OMETPUUYECKOTO
mozaenupoBanuss (3D-CI'M) noimsapuyueckoro KpUCTaUIMYECKOrOo CTPOEHUs
3aKJII0YAETCS B IE€OMETPUYECKOM IPEJCTABICHUM  CTPYKTYPHBIX  €IMHULL
KPUCTAJUIMYECKOTO CTPOEHUs TBEPABIX Ted. OCHOBHAs CTPYKTYypHAasl €IUHULA —
KPUCTAJUIUT B PAaBHOBECHOM COCTOSIHUM — MpeACTaBieHa B (OpMe yCEUEHHOTO
oktadapa KenpBuna. Ona 06e€3 TPOMEKYTKOB U HAJOKEHHM  3amojHSET
KPUCTAJUIMYECKOE TPOCTPAHCTBO C YYETOM MEXKIPAHUYHBIX M MeEX(]pa3zHbIX
BaKaHTHBIX OOBEMOB B 00JIACTH CTBIKa BEPIIMH, pedep U TPaHEeH CMEKHBIX
KPUCTAJUIUTOB, MPEJACTABICHHBIX MAaCCUBOM Pa3jJM4HO OPUEHTUPOBAHHBIX
HEUCKAKEHHBIX KPUCTAIIMYECKUX PELIETOK.

DyHIaMEHTAIIBHYIO U DKCIIEPUMEHTANBHYIO (du3ndeckyio ocHoBy 3D-CI'M
METaJUIMYECKUX MaTepuasoB, KaK U BCIO TEOPHUIO U MPAKTUKY MaTepUanoOBEACHUS
coctaBisaroT: MJITT - Hayka 0 IBMIKEHUU U PABHOBECUM TBEPJIBIX TEJ B YCIOBUAX
uX Ae(pOpMUpPOBaHUS; TEPMOJWHAMUKA — HayKa O PaBHOBECHUU C MOHITHEM
CBOOOJHOM 3HEPruu Kak JBUXKYIIEH CHIIBI MPOLIECCOB CTPYKTYpOoOOpa3OBaHMS;

Kpucrtauiorpadus — Hayka O 3aKOHOMEPHOM, YIOPSIOYCHHOM M TEPUOIUICCKU
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NOBTOPSAIOIIEMCSl  PACIHOJOKEHUH MaTEpPHAIBHBIX YaCcTHULl B IPOCTPAHCTBE,
OTIpENETAIOIEM KOHPUTypalnto, (U3NuecKkue, XUMHUYECKHE U MEXaHUYECKUE
CBOMCTBa KPUCTAJUIMYECKUX TBEPABIX TEJ; MPUHIUI HAMIYYIIETr0 UCIIOIb30BAHUS
IPOCTPAHCTBA C MAKCUMAJIBHOM IUIOTHOCTBIO YIIAKOBKM HAa BCEX HMEPAPXUUYECKUX
YPOBHSIX KPUCTAJUIMYECKOTO CTPOCHUS TBEPABIX TEII.

B ¢Qusuke TBepmoro Tema W30IHEPrETHUECKHE OOJACTH 3JIEKTPOHA
ONMCHIBAIOT 30HAMM bpHiUIrOHA, a NOBEPXHOCTH MAKCHUMAJIbHOM DSHEPIHH —
noBepxHocTsiMu @epmu (puc. 1). ['panuibl nepBoit 30HbI bpriLIt03Ha KPUCTAIIIOB
C TPaHEUEHTPUPOBAHHOW U OOBEMOLIEHTPUPOBAHHOW KyOWYECKHMMH PEIIETKAMU
OPEJICTaBISIIOT COOOM  YCEUYEHHBI OKTa’3ap U MpaBUWJIbHBIA  JOJEKa’aAp
cooTBeTCTBEHHO. Kpome Toro B ¢u3uke TBEPAOTO Tela BBIICIAIOT SUYEHKHU
Burnepa-3eiitna, Korga KpHUCTaul nonpasjensercs Ha N MHOTOTPAaHHHMKOB
(stueek). [Ipu 3TOM BHYTpHU sIUEHKU BBINOJIHAETCS YCIOBUE HEUTPAIBHOCTHU 3aps/a,
a Ha rpaHMIle SYEHKHU BOJIHOBbIE (DYHKIMHU HempepbiBHBIL. CTpykTypy a3 HOwm-
Po3epu onuchIBarOT B KJIacTepax, COACPKALIUX PA3IMUHBIE MOJIUIAPHL: TETPASIPHI,
OKTa’Aphl, Ky0OOKTa3Apbl. CucteMa 0003HAYEHUI MPU ONMUCAHUU JTUCIOKALUN U
JTUCJIOKAI[MOHHBIX ~ pPEaKklUMid ymnpoulaeTcss TMpU  MCHOJb30BaHUM  TETpa’iapa
TomnicoHa. ATOMHOE CTPOEHHME METALIMYECKHUX KPUCTAJUIOB XapaKTEepU3yeTCs
TPEXMEPHBIM, MEPUOJAMYECKH MOBTOPSIIOUIUMCS PACIIOJIOKEHUEM B IIPOCTPAHCTBE
COCTaBJISIFOLIMX €ro aTOMOB. ['eoMeTpruyecKkuM 00pa3oM NMEepUOJUIHOCTH SBIISETCS
IIPOCTPAHCTBEHHAs KpUCTAIIMYECKas penieTka. KpomMe TOro KpHCTauIMYecKyro
CTPYKTYpPY  4YacTO  ONHCBIBAIOT KaK COBOKYINHOCTb  KOOPAMHAIIMOHHBIX

MHOTI'OI'PaHHUKOB-IIOJINS IPOB.

10
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Puc. 1. IlepBas u BTOpas 30HbI bpuiuitosHa 1151 KyOUYecKou peleTKu:
npumuTuBHag (a), OLIK (0), ['LIK (B) u noBepxHoCcTh Depmu (T) 110 U3MEPEHUAM
[Innmapaa
(a-B) — lllackonbckas M.II. Kpuctamnorpadus. YueOnoe nocoodue st BTY30B.
M.: Bricmas mkona. 1984. — 376¢.,

(r) — Uyneue I'. Meramnodusuka. [ep. c. nem. M.: Mup. 1971. — 503 c.

3D-CI'M KpHCTaTUIMYECKOTO CTPOCHUS METANTHIECKUX MAaTEPHAIOB Ha BCEX
U3BECTHBIX MAacCIITa0OHO-pa3MEPHBIX YPOBHSAX BKJIKOYAET CTPYKTYPHBIE €IUHUIIBI
KpUCTaUIUTa (MEXTrpaHU4yHble, Mex(pa3Hble OOBEMbI) C HWHCTPYMEHTAMH HX
MOJICJTUPOBAHUS U TeoMeTpruecKuMU MozelssMu (puc. 2). 3D-CI'M B nonosiHeHHe
K ONHCATEIbHOMY XapaKTepy CTPYKTYp COAEPXKHUT (U3NUECKH OOOCHOBAHHYIO
IPOTHO3UPYEMYIO  MOJENb  IOCJHENOBATENIbHOCTH  UX  (POPMHUPOBAHUS.
[Mpennoxennsiii mogaxon 3D-CI'M 6Gasupyercs Ha 3D Mojaenu KpuctaumTa B
dopme TeTpakauaekasapa KenbBuHA, KaKk OJHOM M3 OCHOBHBIX CTPYKTYPHBIX
€IMHHUI] TTOJMKPUCTAIIIOB. B nonosiHeHue k onucarenbHOMy xapakrepy 3D-CI'M
COJICPKUT buznueckn 000CHOBaHHYIO MIPOTHO3UPYEMYIO MOJENb
MOCJIEIOBATENBHOCTH MX (POPMUPOBAHUS, KOHPUIYypallMI0 U CTEPEOJIOTHYECKHE

rapaMeTpbl IPOCTPAHCTBEHHOTO CTPOCHUS.

11
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Mexanuka 1eopMHpYEMOro
KoHTHHYYM
& TBEPJIOTO Tela

| |

NMes - Teopusi paBHOBeCHS U

YHaKOBKH
T'eomeTpHYecKas
I'panuna sepHa . e

| l

Kpucr Teopus paBHOBECHBIX

Popm
AToM Pu3HuKa TBEPAOTro Tena
DNeKTpoH KBaHTOBas MeXaHHKa
CTpyKTYpHBIE HECTpYMeEHT
eAHHHIBI MOJeTHPOBAHHS

Puc. 2. 3D cTpykTypHO-TEOMETPUUYECKUE YPOBHH MTPOCTPAHCTBEHHOTO CTPOCHHUS
METAINYECKUX MAaTEPUAJIOB C UHCTPYMEHTAMU MX MOJEIUPOBAHUS
Y TEOMETPUYECKUMU MOJEIIIMU

B snieMeHTax paBHOBECHBIX KPUCTAJUIUTOB Pa3HOCTb CBOOOIHBIX SHEPIHid
MOXXET CIY>KUTb JBIKYIIEW CUJION HarpaBleHHBIX UG Y3MOHHBIX MOTOKOB
JETUPYIOLIUX 3JEMEHTOB U mnpuMmeceil. IMEHHO pa3HOCTh CBOOOJHBIX SHEPIUit
MOJKET CIY’KHTh OCHOBAaHHEM JJisi OOBSCHEHUS MPEUMYIIECTBEHHOH Cerperanuu
yriaepoja U BOJOPOJA Ha rpaHuUax 3€peH HHKEJIEBbIX, TUTAHOBBIX CIUIABOB U
CTajel B YCIOBUAX BBICOKOTEMIEPATYPHOTO OTXKHUTra B OOJACTH TOMOI'€HHBIX
TBEPABIX PACTBOPOB W OTCYTCTBUS BHYTPU3EPEHHBIX NPENSATCTBUM B BHJIE

JUCIIOKAINi, CyOrpaHuIl, MOBepXHOCTEH pasaena ¢a3 (puc. 3).
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Puc. 3. [lociaenoBaTenbHOCTh POPMHUPOBAHUS MPEABBIICICHUN YIIOPSIT0YCHHON
0p-(ha3bl B 0-KPUCTAJUIMTE HA CTAUU BBICOKOTEMIIEPATYPHOTO OTKUTa
C HampaBJIeHHBIMU AU (HY3MOHHBIMU TOTOKAMH AJIFOMUHUS K BEPIIMHAM U pedpam
a-KpucramuTa (a, 0, B) 1 €€ 00pa3oBaHUs B YCIOBUAX HU3KOTEMIIEPATypHOTO
oTXuUra npu temneparypax ynopsigoueHus (T<T.) (1)

3D-CI'M 1o3BOJIsSIeT pemnTh P TaKUX BaKHBIX 3a/1ad KakK: YCTAaHOBIICHHUE
COOTHOIIECHMSI MEXKIY pPa3MEpPOM pPaBHOBEIMKUX KPHUCTAUIMTOB B COCTaBe
TOMOTE€HHOM OJHO(Aa3HONW CTPYKTYpBl U MX CPEIHUM pPa3MEPOM B IPOU3BOJIBHBIX
€€ CEYCHMsX; BH3yaJIU3allMU IPOCTPAHCTBEHHOIO CTPOEHUS TOMOIEHHBIX U
reTepOreHHbIX CIUIABOB, a Tak k€ (pParMEeHTOB CMEXHBIX MEX- U
BHYTPUKPHUCTAJUINTHBIX MPOCTPAHCTBEHHBIX IIPOLIECCOB 3apOXKIAEHUS U POCTa
CTPYKTYPHBIX  COCTaBJIIOIIMX €  BO3MOXKHOCTBIO  MacIITaOMPYyEeMOCTH
CTPYKTYPHBIX COCTaBIISIIOIIMX; pa3padboTku 3D Moxenell MEXKPUCTAIUIUTHBIX U
Mex(pa3HbIX O0BEMOB C PA3IMYHON OPHEHTALMEN COMPSAralIIUXCcs PEIETOK,
oTanyaromuxcss GopMaMu U pa3MepaMH BaKaHTHBIX OOBEMOB; KOJIMYECTBEHHOM
OLICHKH TaKUX CTEPEOJIOTUYECKUX IapaMETPOB CTPYKTYPHOIO CTPOECHHUS Kak
a0COJIIOTHBIE, yIENbHbIE MEKTPAHUYHbIE U MEK(a3HbIE MOBEPXHOCTU U OOBEMBI Y
CIUTABOB C pAa3JIMYHON BEIWYMHOM 3epHAa W OOBEMHON jgojeit  [-dasbr;
BO3MOKHOCTh LE€JICHAIIPABIICHHOTO BHUPTYaJIbHOI'O BO3JICUCTBUSA Ha OTHAEIIbHBIC
napameTpbl WIHM UX TPYHILY ¢ KOJMYECTBEHHBIM OIMCAHUEM UX COOTHOILECHHS.

B 3akmoueHue xodercs TmOXKelIaThb BCEM Yy4YaCTHUKaM KOH(EpEeHLUH

YCHEIIHOW paboThl, XOPOLIUX BBICTYIJIEHUH M HOBBIX 3HaHMWiI! A IIKOJIbHHUKaM,
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koHpepennusa «KOJJAYEBCKUE YTEHHSA »

KOTOpbie BeIOEpYT oOydyenue B CrymuHckoMm ¢unmnarie MAW mo HampaBieHUIO
«MarepuanoBeieHUEe U TEXHOJIOTMM MaTepualoB» oOelar, yto ydeda Oyner

MHTEPECHOU U MJII0JOTBOPHOM!

3APOXIEHUE ABUALITMOHHBIX OBHIECTB U ABUAIIUOHHOTI'O
OBPA30BAHUA B POCCHUHA

B.B. Ca¢gponos,

BeAyILIMi cienuaauct oraesa mapkeruara OAQ "HIIII "Aspocunia"

YBaxkaeMble y4aCTHUKHU KOHpEpeHIH!

B crenax Crynunckoro guimmana MAUW cobpanuck MoJIO/bie TaJaHTIUBBIC
HEPaBHOMAYIIHBIC JIIOJHM, T€, KTO YK€ COBCEM CKOpO OyayT TpodeccHOHaIbHO
3aHMMAaThCSl HAYKOM, TEXHOJOTUEN U MH)KEHEPHBIM JIEJIOM, BEPOSITHO CBA3aHHBIM C
aBUACTPOCHUEM.

Poxnenuto aBuanmu Poccuu mpenmecTBOBajIO pa3BUTUE BO3IYyXOIUIaBaHUS
B Poccuiickoii Umnepuu. IlepBblii opuiuanbHbIA MOJIET BO3IyXOIJIaBaTeaeil B
Poccuu, cocrosuics 5 nexabpst (24 nosiops) 1783 r. B Cankr-IlerepOypre Ha
HaOepexxHoi Hebl y Opmutaxxka B neHb umeHuH Mmnepatpuubsl Exarepunsr 11
Ho, yxxe depe3 Heckonbko MecsieB, Exarepuna 11 15 (4) anpens 1784 r. cBoum
VYkazom No 15973 zanpetwmna nonérel aspocratoB B Poccuum ¢ 12 (1) mapra no
12 (1) mexaOpsi, u3-3a UX MOMNKAPHOM OMACHOCTH, «IOJ[ CTPAXOM BBIIJIATHI MEHU
20 pyOneit B Ilpuka3 o0IIECTBEHHOTO MPU3PEHUSI U B3bICKAHUA Bpena, yiiepoa u
yOBITKA TEM MPUUUHIEMOTO» !

Coobmaercsa, uyro mTad-nekapp JlehoproBckoro rocmurans HMsad
['puropeeBnu Kammuckuii (1772-1846) 6 oxtsiOpst (24 centsaops) u 13 (1) okTadps
1805 r. coBepinB NoJIETHI HaJL MOCKBOM Ha CBOEM «T'PAAETypPOBOM BEJIUKOJIEITHOM

a’poctare» CTajl I[epBbIM PYCCKUM Bo3ayxoruiaBareneM. llepBbiii  monér
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Kammnckoro cocrosuics 6 oktsOps 1805 r., Bckope — 13 okTa0pst — 3a HUM
MOCJIEA0BAT U BTOPOM.

B mnepuon nawana-cepenunbsl XIX B. B Poccum ObuIM 3aMeuaresibHbIC
’HTY3UacThl Bo3ayxoruiaBanus: @pann Kcasbe Jlenmux, ['pad ®Enop BacunbeBuu
Pocronmuun, Bacwmit Hazaposuu Kapasun, Wibunckas, Jlege, CuHerupes,
Apxanrensckuii, YepHocButoB, Tperecckuii, COKOBHMH U JAp., KOTOpbIE
MIPOEKTUPOBAIIA, CTPOWJIM BO3QyXOIUIABATEIIbHBIE amlllapaTbl W JICTAJIM HA HHUX.
17 (5) nexabps 1869 r. BoeHubii MuHHCTp J.A. MumoTuH mnpukazan
chopmupoBath Komuccuio «aasi  oOCyXA€HUS BOIPOCOB O MPUMEHEHUH
BO3/IYyXOIUIaBaHMUsI K BOCHHBIM LIEJISIM». BO3IIaBuiI KOMHUCCHIO T€Hepan Dayap.
NBanoBuu Torneben. bnarogapst paboTe 3TOM KOMHUCCHU B POCCHMCKON apMuu
ObLIM MPOBEJEHBI OMBITHI MO HMCIOJIb30BAHUIO MPUBS3HBIX a’pPOCTATOB B IEJISX
pa3BelKH, PEKOTHOCIUPOBKH, KOPPEKTUPOBKU APTUIIEPUIICKOTO OTHS U MEpEeaadn
TenerpadHbIX COOOIIEHHM W3 KOP3WHBI a’pocrarta. [lepBblii MOIBEM MEPBOTO
pycckoro BoeHHOro aspoctara coctosuics 19 (7) utons 1870 r. Dta xomuccus
akTUBHO pabotana g0 1876 r.

OnoxaabHbBIM COOBITHEM B HUCTOPUM OTEUECTBEHHOI'O BO3yXOIJIaBaHUS
cTaja oOpraHusanusa Mo WHHUIMaTuBe BoeHHOoro MuHHcTpa I1.C. BanHOBCKOTO,
KOMHCCHUH 10 TPUMEHEHHIO BO3AYXOIJIaBaHUsl, TOJTyOUHOM MOUYTHI U CTOPOKEBBIX
BBHIIIEK K BOCHHBIM 1ietisiM. 2 siuBapsa 1885 1. (21 nexabpst 1884 r.) Anekcanap 11
0JI00pHUIT «pa3BUTHE y HAC BO3YyXOIUIaBAHUs, TOTyOUHON MOYTH U (POPMUPOBAHUE
KaJIpOB a3pOHABTOB.

B pasHbpie Troapl B A0peBOMOIMOHHON Poccuu OBLIM CO3/1aHBI pa3IMYHbIC
obmectBa: Pycckoe  oOmectBo  BoszmyxommaBanus (B CII6.,  1880),
BO3AyXOIUIaBaTelbHbIl  oTAen HMwmmneparopckoro Pycckoro  TexHH4YecKoro
obmecta (BO UPTO), ObmectBo Bo3ayxoruiaBanusi B Mockse (mpoekt, 1898).

AKTHBHOE UCITOJIb30BaHUE aBualnu B Poccun mpuniock Ha Hadano XX CTOJETHS.
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B 1909-1914 rr. B crtpane mnosiBuauch mnepsble camosietbl .M. Takkens,
J.IL. I'puroposuya, 1.1. Cukxopckoro u nip.

Anekcannp MarteeeBud KoBaHBKO — JIereHJa pyCCKOTO BO31YyXOIUIABAHUS.
bnarogapss xomuccuu, B KOTOpPOM OH paboTai, pycckas apMus MOJydyusa Ha
BOOPY’KEHHUE adpocTaThl U Juprkadnyu. OHU NpouuM 00EBOE KPELIEHUE B TOJbI
Pyccko-smonckorn u IlepBoil MupoBOW BOMH. B 3TM roasl 3apoauiach Takke
OTEYECTBEHHAs] aBHalMsi M ObuUla  OpPraHM30BaHa IOJArOTOBKA  IEPBBIX

aBHaCIICIIaJIMCTOB.

I Bcepoccuiickuii c¢be3n Bcex aearened ABuanuu v BosayxoraBaHus
(FOxwHbIi1) cocTosimcs moj mpeacenaTebcTBoM npe3uaeHTa Oaecckoro adpokiyoa
Aptypa AntonoBuuya AHatpa ¢ 17 o 21 okts0ps 1911 r. B Onecckom otneneHuu
Nmneparopckoro Pycckoro Texauueckoro O6miectBa (Onecca HoBocenbekas 4.

TOp}KeCTBeHHOG OTKPBITHUC OBLIO B IIOMCIICHHNH Boennoro CO6paHI/I$I).

IT Bcepoccuiickuii cbe3n Bcex naesaTesie Apuanuu u Bo3myxoruiaBaHus,
cocrosicss B MockBe 1oj nipeacenarensctBoM Hukonas Eroposruua )KykoBckoro

¢ 22 mapra no 2 anpensa 1912 rona.

IIT Bcepoccuiickuii che3n Bcex aedarencid ABuaunu U Bo3gyxoriaBaHus,
cocrosics B Cankr-IletepOypre  Takxke  moj — MpeaceaaTeIbCTBOM
H.E. XKyxoBckoro ¢ 12 mo 17 anpensa 1914 roga. Bcero coctosimock Tpu Takux
che3na. UYeTBepThld MIIAHUPOBAIOCH co3BaTh B 1917 T., HO MO mNpUYUHE
PEBOJTIOIMOHHBIX COOBITUI OH HE COCTOSIIICS.

Ileppas MexnyHapoaHass BO3QyXOIUIaBaTelIbHAasl BbICTaBKa B Poccun
npoxoauna ¢ 10 mo 27 anpens 1911 roga B MuxaiinoBckom maHexke B CaHKT-
[lerepOypre. OpraHu3aTopoM BBICTaBKU BBICTYNWJIO Pycckoe TeXHUYECKOe
o011ecTBO. 3a Bce BpeMs padoThl BRICTAaBKY mocetusio 6omnee 200 Toic. yenoBek. EE

nocetun paxe locymapp HMmneparop Huxonair Bropoit. BreicraBka umena
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OTPOMHBIM YCIIEX M TMPHUBJIEKIA BHUMAHUE BCEX KPYIHBIX IPOU3BOAUTEIICH
a’pOIUIAHOB — KaK PYCCKHX, TaK U 3apyOEKHBIX.

Bropas MexnayHapoaHas BO3MyXOIUJIaBaTEIbHAS BBICTABKA MPOXOAUIIA
c 25 mapra mo 8 ampens 1912 roma B BoenHom wmanexxe B Mockse. E€
opraHn30oBajio MocKoBCKOe 00IIECTBO BO3IyXOIJIaBaHUs, UHUIIMATOPOM CO3/IaHUS
KOTOpOro ObLT «oTer] pycckoit apuaruu» H.E. )KykoBckuii. B coctaB axcnepTHOM
komuccuu  BeicTaBku  Bxoaunu  H.E.  JKykosckuii, C.A. Yamisirus,
A.II. 'aBpHJIEHKO U psAZ IPYTUX YYEHBIX.

1 utonst 1910 r. B IleTtepOypre oTkpbuIachk nepBas B Poccuu 1ikosia apuanuu,
ycTpauBaemasi «PoccHilCKMM  TOBAapHUILECTBOM  BO3AyXOIUlaBaHus». Kpome
TEOPETUYECKOTO HW3YyUYEHUS BOIPOCA, «IIKOJAa OPraHMW30Balla U MNPAKTHYECKOE
oOydeHHe Ha CrenualibHOM a’pojapoMe B ['aTunne... OOyueHue ObUIO IUIATHBIM U
HE JICIIEeBBIM, TIJIaTa 3a MOJHBIN Kypc 00ydeHus: HazHaueHa B 500 py0.».

Poxxnenne uw  pa3BuTHE  y4yeOHBIX  3aBEJCGHMM Uil  MOJTOTOBKHU
aBHACIICIIUAJIMCTOB B CTPaHE, B TOM YHUCJIE OJHOIO W3 IEPBBIX aBHALMOHHBIX
BY30B, TecHO cBsizZaHO C TMOTPEOHOCTSMM pa3BUBAIONICHCA aBUALMHU, C
nestenbHocThIO Mpodeccopa H.E. Kykosckoro. Ilo ero nnummatuse B 1909 rogy
B HMmnepaTtopckoM MOCKOBCKOM TexHHYeckoM yuwiuile (HeiHe MITY uwm.
H.D. baymaHa) Hauanoch YTeHHE Kypca TEOPETUUECKUX OCHOB BO3yXOIJIaBaHMUSI.
B 1910 roay Ha 6a3e YueOHOTo BO3AyXOIMJIaBaTEIbHOTO MapKa, pacioiaraBiuierocs
Ha BonkoBom mnone B Cankt-lIletepOypre, chopmupoBana odunepckas
Bo3ayxoruiaBarenbHad mkona. C maga 1911 roma aBmanmonueii otaen IIkomsi
nepeaucaonupoBaics B ['aTuuny.

HavanpHuk mkonbel — reHepan-maiop KoBanbko Asekcanap MarseeBuu
OBIT DHTY3MAacCTOM BO3yXOIUIABAaHUS, HO OYypHOE pa3BUTHE aBHAIIUM BHOCHIIO
KOPPEKTHUBBI B NMEPBOHAYAJIBHBIE IUIAHBI U BCKOPE K M3YUYEHHUIO AIIapaToB JIETUE

BO3/lyXa HayaJlach MOJrOTOBKA MWJIOTOB a’porianoB. B 1912 roay nmpu mikose
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OBLT OTKPBIT COJIATCKUI KJIAaCC — MO €r0 OKOHYAHHWM COJIIAThl XOTS U MOIy4aau
3BaHUE JIETYMKA, HO K 3K3aMEHaM Ha JINIJIOM BOCHHOTO JIETYUKA HE JOIYCKAJIUCh.
19 wons 1914 1., ©Ha Oaze aBumammonHoro otaena Odwunepckoi
BO3/YyXOIUIaBAaTEeNIbHOM  IIKOJBI, ObUla oOpa3oBaHa ['aTuMHCKas BOEHHO-
aBUallMOHHAs 1KoJa. YIbsHUH Cepreit AnekceeBUd ObUT Ha3HAUYEH HAYAIIbHHUKOM
mkonbel. B 1914-15 romax B mkone obOydanmch 175 aeTduxoB-oduIEpoB,
57 neruukoB-connar, 20 odunepon-godpoBoabieB. Bceero, 3a 1910-16 rr.
aBUALMOHHBIM oTAes oM Oduuepckoil Bo3ayxoraBaTesibHOM MKoJbl (¢ 1914 1.
['aTynHCKOM BOCHHO-aBHUAIIMOHHOM IIKOJOM) MOATOTOBICHO 342 jJeTyuKa
(269 odurepos u 73 HwxkHUX yuHOB). B 1917 1. mocie deBpans 3aHATHS B IKOJIE
MPOJOKAINCh, HO C TMepepblBaMl B CHAOXEHUM CaMOJIETaMHU, MOTOPaMHu,
3amyactamMu u ['CM. IlocnenHum BBIMYCKOM IIKOABI ObUT 14-ii Habop; 15-i
u 16-it HabOPBI MIKOTY YK€ HE 3aKOHYHIIU.

B Poccuitickori Umnepun B koHie 19 Beka — Hawane 20 Beka, Ha BOJIHE
pacTymiero MHTEpeca K BO3AyXOIUIABAaHUIO U TMOJIETaM, CTaldd MOSABISATHCA
OOI1leCTBEHHbIE OpPTaHU3alMK JIO0UTENe BO3ayXOIJlaBaHusl. Tak Ha TEPPUTOPUU
Poccuiickoit uMnepun ObUTH CO3/aHBI:

e Ortnen Bo3ayxorutaBaHus npu Pycckom texunueckoMm obmectse (1880),

o IlepBoe Pmwxckoe cTyneHueckoe OOIIECTBO BO3AyXOIIABaHUS W TEXHUKH
noseta ipu PITH (1908),

« KueBckoe 0011ecTBO Bo3ayxoruiaBanus (yupexaeHo 16 (29) okrsaops 1909),

« MockoBcKkoe 001ecTBO Bo3ayxomtaBanus (yupexaeHo 18(31) mapra 1910),

e Huxeropoackoe o0miecTBO Bo3ayxoriaBanus (yupexnaeHo 20 nexaOps
1910 rona),

e Opecckuit a’poxinyd (OAK) u mkosma netunkoB B Onecce yupexacH
21 (8) mapra 1908 roma, nadanm pabdoty B 1911 romy u ¢ mepepbiBoM
neiictBoBana o 1944rr.

o 4-51 CuOupckas Bo3znyxomnaBaTenbHasi poTa. 3- MaHbUKYpPCKOW apMuH,
B HOs1Ope 1911 pedopmupoBana B 1-if aBUAlIMOHHBIN OTPSI.

» Typkecranckoe 001IeCTBO BO3AyXoIIaBaHus (ocHoBaHO 14 uronsa 1912) u

 Tlonsckoe obmrecTBO Bo3ayXxoruiaBanus (B aexkaope 1916).
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Onoxa nupmkabdneir B Poccun oka3anach oueHb KOPOTKOM, U BCE CTYICHTHI,
OKOHYHMBIIINE CHEIUATBHOCTh JUPUKAOIECTPOCHUS, HABEPHSIKA BBIHYXICHBI ObLIH
BCKOpE TMEpeKBATU(PHUIMPOBATHCS U HAWTH cebs B Jpyrux mpodeccusx.
«HxeHep — MEXaHUK MO JUPIKAOIECTPOCHUIO» — TaKyI0 KBAIM(UKAIMIO 1aBajl
CTYJIEHTaM IOCJi€ MOYTH 6-TH JieT OOy4YeHUsI €IUHCTBEHHBIM B Hallled CTpaHe
CIECIUAIM3UPOBAHHBIN  Auprkadiectpoutensubli  BY3 —  «MockoBckuit
JTUPUKAOTIECTPOUTEIBHBIM UHCTUTYT» — cokpaieHHo MJIW. Caauana ¢axkynbrer
nuprkabnectpoenus Obu1 oOpazoBan B 1931 rony B MAU, HO yxe yepe3 roxa B
1932 rony Ob11 mpeoOpa3oBaH B CAMOCTOATENILHOE YUEOHOE 3aBEICHUE.

[Tpu uncturyte ObuIa cBOsi Bo3myxormuiaBarenbHast IKOJa, TIe MOKHO ObLIO
MOJIYYUTh CHENUATBHOCTh TEXHUKA, TUJI0Ta WK KOMaHAupa aupuxadns. Ha Oaze
UHCTUTyTa ObUI cO374aH  y4e€OHO-TIPOM3BOJCTBEHHBIM KOMILJIEKC, KOTOPBIN
OOBEUHWI CHEIUAIUCTOB CO Bce cTpaHbl. B co3manuu u passutuun MU
INpUHAMAJI y4acTue wu3BecTHbIM yd€Hbli K.O. IluonkoBckuit. MoCKOBCKU
TUpUXKa0IeCTpOUTENNbHbIM HHCTUTYT pemeHueM Cosera Hapomnsix Komuccapos
CCCP or 8 anpens 1939 r. peoprann3zoBad B MOCKOBCKMH MHCTUTYT WHKEHEPOB
['paxganckoro Bo3aymHoro (orta, nomyuuBmmii ums K.3. [{uonkoBckoro.
[lozmnee oH OblT  meperMeHoBaH B Poccuiickuii  TOCyAapCTBEHHBIN
TexHonornyeckui yausepcureT umenn K.O. [{lnonkoBckoro.

B 3akiroueHne xouercs noxenarb BceM ydacTHUKaM Konau€Bckux dreHui
HEYBSJAEMOT0 MHTEpEca K HAYYHOM W WHHOBAaUMOHHOW JE€ATEIbHOCTH, |
NoJAJIep)KaHUM B ceOe MCCIeI0BAaTEeNbCKOI0 JyXa, AaKTUBHOCTH M OOJBLIOrO
JKenaHus pabortaTh Ha Ojaro Hamied oOmield Pomunapl — Poccum. UToObl Barmmm

Jydqmue JOCTUKCHHA U UJICHU Mbl BCKOPC YBU/JICIIN peaJ'II/IBOBaHHI)IMI/I!
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Cexumsa Ne 1 HNudopmaTuka, BbIYUCIUTEIbHASA
TEeXHUKA U YIIPpABJICHHE

PykoBoaureJib cekium:
aol., K.T.H. Yeananos A.B.

Kadenpa «MonenupoBanue cucteM 1 UHPOPMAIIMOHHBIE TEXHOJIOTHI)
(496) 644-73-91; e-mail: sf-mai@mai.ru

PA3PABOTKA BJIOT'A IUIA ABTOMATHU3ALIUU ITPOJAXK
YEPE3 INSTAGRAM

ApramonoB A.K.

HayuHblii pykoBOaUTENb — IOLIEHT, K.T.H. Yenmanos A.B.
Crynunckuit pununan MAU, kap. MCullT
e-mail: artamonovinc@gmail.com

Kak wu3BectHo, commanbHas ceTh Instagram sBisieTCS OAHOM W3 CaMbIX
KpYIHBIX B Mupe. Instagram co3gaBasicst kak OecriaTHOE IPUIOKEHHE JIJ11 0OMeHa
dboTorpadusiMu, HO ceyac ceTh MPUBIEKACT W MPEANPUHUMATENICH, TTOMOTasi UM
npogaBate ToBapel U ycayrd. Ha wuronHp 2016 T. KOIMYECTBO aAKTHUBHBIX
nonb3oBareneit Instagram mpeBbicuno 500 MWITMOHOB M 3HAYUTEIBHO
YBEIMYMBACTCS KaXIbI TOJ, YTO SIBJISAETCS CUJIBHBIM (DAKTOpOM HJisi pa3BUTHSA
KoMMepueckux Web-tipoekToB, ucnonb3yrommux Instagram kak ajis pekiiaMbl, Tak U
peanu3aiuu ToBapoB. M3BecTHOE orpannyeHue myonukanui B Instagram cocrout
B TOM, YTO CCBUIKM TMOJI MNYOJUKAIUAMH C HW300paXEHUSIMU HE SIBIISIOTCS
AKTUBHBIMH, MTOATOMY MOTEHIIMAJIBHOMY MOKYIATENI0 MPUIETCS CaMOCTOSTEIBHO
UCKaTh 3aMHTEPECOBABIIYIO0 €r0 TOBAPHYI0 HOBHMHKY B Karajore Web-marasuHa,

a 3TO B CBOIO o4epeb HEAD(PEKTUBHO U KJIUEHT MPOCTO YXOJIHUT.
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B nannoit pabote peanu3zoBaHo 3PPEKTUBHOE pEIICHHE, KOTOPOE MO3BOJISET
MOBBICUTh KOHBEPCHIO M TpaduK caiiTa, a TaKkKe CIOCOOCTBYET YBEJIMYEHHUIO
nponax. basupyercs pemieHne Ha CHEHNHAIBHOW ITPOMEXKYTOYHOM CTPAHULE
MeX Iy npoduiem noib3oBarens B Instagram — Brnanenbiia Web-caiita ¢ ToBapamu
WIIM yciayramu. JIaHHbBIN 3JIEMEHT HA3bIBACTCs TOBApHOM JIEHTOW. ToBapHas jeHTa
SBJISIETCS MOIIHBIM MHCTPYMEHTOM, MO3BOJISIOIIMM OPraHU30BaTh MPOJAXKUA YEPeE3
ceTh Instagram, mpu 3ToM mpojaBel J00aBisgeT MyOJUKAIMK Ha TOBAPHYIO JICHTY
u yYKa3bIBaeT TUTSt KaKJI01 CCBUIKY Ha TOBap (Hanpumep,
https://www.instagram.com/artamonovlife), onrcanne KOTOpOro pasmMemiact yxe
Ha cBoeM caite. KiimeHT nepexouT mo ceblike u3 nmpoduiia Instagram cHauvana Ha
JIEHTY, @ 3aT€M I10 IPSIMOU CChUIKE Ha TOBAP WM YCIYTY.

B kadecTBe TECTOBOW IUJIOMIAAKU JUIs TECTHPOBAHUA U  OTJIAJKU
MPEJIOKEHHBIX PEIICHUH B TPOEKTE pealn30BaH M  OIyOJMKOBaH OJIor,
O03HAKOMUTCS ¢ KOTOPBIM MOKHO 1o azpecy http://artamonovlife.ru. ITnardhopmoit
6Ji0ra, pa3paboTaHHOTO aBTOPOM TE3UCOB, ABiseTcs OecruiatHas CMS Wordpress.
B cucreme ynpaBieHHsT KOHTEHTOM BBINIOJHEHA BepcTka ImabimoHa Osora
C HacjeloBaHUWEeM TeMbl Impreza W amanTHUPOBAHHOW TMOJI BHIBOJ JAHHBIX W3
riaruna Portfolio; nmst BeIBOsia M300paykeHU KaXKJIOTO MOCTa B IUKIIC U BBHIBOJA
BUJDKETA CETKM U3  M300pakeHWil  pa3pabotansl Moaynu Ha  PHP
¢ ucnoJsib3oBaHueM 6mouHon pasmerku HTML, npumenenst Tabiuist ctuneit CSS.
JlanbHeiiiee pa3BUTHE MPOEKTa HAMPABICHO HA peain3aiuio QYHKIIMU XpaHEHUS
CChUIOK B Instagram Stories B T€UeHHM KaKOTO-TO BpeMeHHU (Ui JoCTymna Ha
OrpaHUYCHHBIC 10 BPEMCHHM aKI[MH), KaK M3BECTHO, UCTOPUH HA JaHHOM WeD-

pecypce aBTOMAaTHYECKU YAAISIOTCS CycTs 24 yaca rnocjie myoJIuKaluy.
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PA3PABOTKA BEB-CAUTA OBIIECTBEHHOT'O 3KOJIOTHYECKOI'O
JABUKEHUA «IKOCTYIIMHO»
Amapuna E.A.

Hayunble pykoBoauTenu — o1, K.T.H. benosa C.b., ct. npen. Yubucosa E.B.
Crynunckuit punuan MAU, kad. "MCulAT"
e-mail: rini7@mail.ru

B Hacrosimee BpeMsi sKooruueckas npoOjema BCTaeT Mepe] HaMH Kak
HUKoraa octpo. CoBpeMeHHas MPOMBIIUIEHHOCTh U MHOKECTBO APYTHX OTpaciei
NeSATEIbHOCTH 4YEJIOBEKa CHIIBHO 3arpsi3HAIOT OKpyXaroulyro cpeny. s Toro
4TOOBl HAXOAWJIUCH IYTH PEUICHHs] BOIIPOCA, B MEPBYIO OuYepellb KpailHe Ba)KHO
BOCIIUTHIBaTh OOIIECTBEHHOE CO3HAHHWE YEJIOBEKa, JaBaTh €My IOHUMaHUE
BaXHOCTU OEpPEKHOI0 OTHOIIECHHUS K IPUPOJIE.

[Tpo6nema 3xonoruu B ropoge CTynuHO 3aHUMaeT ocoboe MecTo: CTyNnuHO —
IPOMBIIUIEHHBIA TOPOA. 37E€Ch MOCTPOEHBI U Pa0OTAIOT HECKOJIBKO MPEAIPHUSATHI
aBUALIMOHHOU MPOMBIIIJIEHHOCTH, YTO HE MOXKET HE BIIUATH HA MUP BOKPYT HUX.

C 2015 roma B ropome CtynuHO MOCKOBCKOW 0OOJacTH CyIIECTBYET
MOJIOAEXKHOE 3KOJIorHueckoe aABmxkeHne «IkoCtynuHo». OaHa u3 Gopm paboTh
JBWKEHUS — MPOBEIAEHUE COLMOJOTHYECKUX OIPOCOB HA IKOJIOTMYECKYIO TEMY U
BBITIOJTHEHWE  CTAaTUCTMYECKOTO  aHajdu3a C  JajibHeimed  myOnukaruein
pe3ynbraroB. Jl0 CErogHsIIHEro JHS ONpOChl NPOBOIWINCH B IHCbMEHHO-
OyMaxxHoit ¢dopme, OAHAKO B TEKYIIEM TOAy HaMH ObUIO TPHUHITO pPEIICHHUE
CO3/1aTh CUCTEMY OIpOca B BUJIE OHJIaliH-pecypca (BeO-caiTa).

Taxoil moaxoa MO3BOJUT CYIIECTBEHHO OOJIETYUThH MPOBEIEHUE OMPOCOB U
aHanmM3 pe3yabTatoB. OMpockl co3malTces ¢ nmomoiipio ceppuca Google Forms u
BCTPAMBAIOTCS B CTPYKTYpy caiiTa. AHKETHI COJEpKaT B ceOe CleayIolne BUAbI
BOIPOCOB: C E€IMHCTBEHHBIM BBIOOPOM OTBETa; C MHOXECTBEHHBIM BBIOOPOM

OTBETA; C OTBETAMU PA3BEPHYTOI0 THUIIA.
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Google Forms mo3BossieT mpocMaTpuBaTh pe3yabTaThl B YA00HOH popme B
OHJIAWH-PEKUME, CTPOUTH IUArpaMMbl Pa3IMYHOTO THIMA, MPOCMATPUBATh OOIIYIO
CTAaTUCTUKY W OTBETHl KAXJIOTO U3 PECHOHICHTOB. TakKe BO3MOXKEH JKCHOPT
pesynbTaToB B Jcthl Microsoft Excel, dro mo3BosmT mpu HE0OX0IUMOCTH
CTPOUTH Pa3HOOOpPA3HBIE JOMOJHUTENIbHBIE BBIOOPKH, a TaKKe MOJIKIIOYECHHE
JIOTIOJTHUTEIBHBIX TJIATMHOB JJIS1 aHAJIKM3a PE3yIbTaTOB.

Kpome Toro, Ha caiite miuaHupyercs pa3MecTUTh HOBOCTHOM OJIOK TBUXKEHUS
«9x0CTynuHO», HHGOPMALIKIO 00 AKIUSIX U MEPOIPHUITHIX, KOHTAKTHI, CCHIJIKM Ha
aKKAayHTBI B COIIMANIBHBIX CETSX U IPYTHUE MOJIE3HbIC JaHHbIC.

OnHO U3 BaXHBIX TpPeOOBAHUU, NPEIBABIIEMBIX K cHCTeMEe — €€
a/IalITUBHOCTH, BO3MOXHOCTh MCTIOJIB30BAaHMUS HA MOOHMIIBHBIX YCTPOUCTBAX. DTOMY
ynensiercss ocoboe BHuUMaHue. Ilpu cozgaHum BeO-CTpaHMIl MCIIONB3YETCS
bpeitmBopK 1151 BeO-pa3zpaboTku Bootstrap, uro 3HaunTensHO o0JeryaeT perieHue
JAHHOU 3a/1a4H.

B nanHBIE MOMEHT BeIETCs akTHUBHAs pa3pabdOTKa CHUCTEMBI, B ampese
3alJIaHUPOBAH 3aMyCK TECTUPOBAHMS caiiTa Ha 0a3e okanbHOU ceTr CTYNMMHCKOTO
¢ummana MAW. B nanpHelnem niaHupyercs pa3MenieHue CUCTEMbl Ha XOCTUHTE

B ceTu MHTEpHET.

IHNEPCIHHEKTUBBI CO3JAHUA NCKYCCTBEHHOI'O UHTEJIVIEKTA
Kapamnosa JI.B., Komoposa M.A.

HayuHblil pykoBOaUTENb — JOLIEHT, K.QuiL.H., [Ilakyposa E.C.
Crynunckuit punnan MAU
Kadenpa «OxkoHOMUKa 1 yIIpaBiIeHUE
e-mail: mary.koporova@gmail.com

HcKkyccTBeHHBIM HWHTEIEKT — 00JacTh HMH()OPMATUKH MO H3YUYEHHUIO
WHTEJJIEKTYaJIbHBIX BO3MOKHOCTEMN BBIYMCIIUTENBHBIX YCTPOUCTB.
«VcKyCCTBEHHBIN MHTEIJIEKT» B Kaue€CTBE TEPMHUHA BIIEPBbIE ObLI MCMHOJb30BaH B
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1956 romy; Torma ke BO3HHK BONPOC O CIIOCOOHOCTH MAIMH K MBIIUICHHUIO.
CTOpOHHUKM [Jyalu3Ma CUYMTAIOT, YTO MbICIIb HE MAaTepuajbHa U HE HMMEET
MaTepHaIbHBIX CBOMCTB. MICX0/I U3 3TOr0 pasyM HE CTOUT TPAKTOBATh, UCIIOJIb3YS
TOJIKO (pU3MYECKue MOHATUSA. B TO e BpeMs MaTepuauCThl YTBEPXKIAIOT, UTO
pasyM cleayeT OOBSICHATh IOCPEACTBOM MaTepUANIbHBIX TMOHATHMA, OCTaBIIsis
BO3MOYKHOCTh CYILIECTBOBAaHUSI HCKYCCTBEHHBIX pa3yMOB, HWHBIMH CIIOBaMH,
WHTEIJIEKTOB.

W cKyccTBEHHBI HHTEIUIEKT MOKHO Pa3AeliuTh Ha TPU THIIA:

. HcKyccTBeHHBI ~ OrpaHWYeHHBId  MHTEIEKT. OH  cmocoOeH,
HanpuMep, oObIrpaTh HAC B KAPTOUHYIO UTPY, B IIAIIKK WM B maxmatel. O/1HaKo,
BOIIPOC O TOM, MOXHO JH €CTh IOYBY, NPUBENET ATOT THUI HCKYCCTBEHHOTO
WHTEJUIEKTA B TYIIHK.

. HckyccTBeHHBIN 00mMiA MHTEIICKT. JlaHHBIA THUI OYEHb CXOXK C
yenoBedyeckuM. OH cIocoO€H MPOBOJUTh aHAIU3 JAHHBIX, BECTH IUAJIOT, a TAKXKe
crioco0eH o0y4daThbes.

. N cKyCCTBEHHBIM CYNEPUHTEIUIEKT. OTOT THUIT HMHTEJUIEKTA Pa3BUT
HACTOJBKO, YTO CYLIECTBEHHO OTJIMYAETCS OT €CTECTBEHHOI'O, YEJIOBEYECKOTO
uHTeIJIeKTa. VHBIMH ClIOBaMHM, 4Ye€JIOBEYECKUN HMHTEJUIEKT OyJIeT He CHocoOeH
ITOHUMATh MOTHUBBI JICICTBUI CYIIEPUHTEIIEKTA.

Co3/1aB IOJIHOLEHHBIN MCKYCCTBEHHBIN UHTEIJIEKT, YEJI0BEUYECTBY MPUIIETCS
pemarh MHOXECTBO IMpoOjeM, B TOM uucie TmpobieMy 0e30MmacHOro
MCIIOJIb30BaHUsI UCKYCCTBEHHOTO HMHTEIUIEKTA; PEIIaTh CIIOPBI O TOM, CMOXKET JIU
VCKYCCTBEHHBII HMHTEJUIEKT IIOMOYb YEJIOBEUECTBY WJIM K€ 3aBEIET €ro B
HBOJIIOIIMOHHBINA TYMHK; OLEHUBATH PEabHbIE BO3MOKHOCTH JIJIsl €r0 CO3/JaHus.

ABTOMOOWJIbHASE ~MPOMBILIUIEHHOCTh  SIBJISIETCS  BBICOKOIEPCIIEKTUBHOM
cepoit nesTeNbHOCTH AJiI pa3pabOTKU HMCKYCCTBEHHOTO HHTEIJIEKTa, TO €CTh

aBTOMOOMJIEH, KOTOPHIM HE TpeOyIOTCS BOAUTEIU. B MponuioM rogay Takue 4yno-
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aBToMoOmIM B onHOM U3 pernoHoB CIIA mpoexann oxono 10 Thic. Muib, HeE
HapyILIUB [IPAaBUJI JOPOKHOTO ABMKEHUS U HE TIONAB HU B OJIHY aBapHIO.

W cKycCTBEHHBI HMHTEIJIEKT TAKXKE MOXET IIOMOYb YEJIOBEYECTBY B
OCBOCHHMHM KOCMOCA, €CIM CaMOCTOATEIbHO CMOKET IMPOBOJWUTH AHAJIN3 IMOYBHI,
OCYULIECTBJIATh IIOUCK BOJBI M MOTEHIHUAIBHOM )KUBHOCTU. UeMm nanpuie oT 3emMiu,
TEM CJIOKHEE YEJIOBEUECTBY 3a/1aBaTh BEKTOP ACUCTBUS. DTO 3HAUYUT, YTO MAILIMHE
IPUAETCS TymMaTh U IPUHUMATh PEIIECHUS CaMOM.

CTtouT OTMETUTh, YTO MCHOJB30BAHUE HCKYCCTBEHHOI'O HWHTEIUIEKTA
MOBBICUT Ka4u€CTBO >KM3HU. TaK, W3-3a MOBCEMECTHOTO BHEJIPEHUSI aBTOMAaTU3alUU
IIEHA Ha MPOAYKTHl NUTAaHUS CHU3UTCS, JECHEKHBIE 3aTpaThl YEJIOBEYECTBA
COKpATSTCS, a 3HAUUT, KaXIblii CMOXKET MO3BOJIUTh c€0€ MEHbIle paboTaTh, a BCE
ocraBleecss Bpemst Oyner IMocCBAMAaTh cebde, pa3BUBasCh B JIYXOBHOM,
UHTEJJIEKTYaJIbHOM U (PU3HUYECKOM ILJIaHE.

Ha cerogusmuHuii fAeHb ycnemHo paboOTalOT TMEpBble  JBa  THUIIA
UCKYCCTBEHHOI'O HHTEIJIEKTa, MPUMEPOM KOTOPBIX SBISIOTCS W aBTOMOOWIN
Google, u cyTHUKOBas HaBUTAlMs, U Aaxe Siri, cHOcOOHas pacro3HaBaTh peyb.
Bes mouckoBas cucrema Google Takke sBisieTcssi OOJBbIIMM  OIPaHUYEHHBIM
UHTEJJIEKTOM, KOTOPBIHA, MCIONb3ys MPHUHIMIBI MAIIMHHOrO oOydeHus, Oe3
BMEILIATEIbCTBA CO CTOPOHBI YEJIOBEKA MOCTOSIHHO YIIYYILIAETCS.

Cnennanuctel B obnactu (GyTypoJIOTHH CUYUTaioT, 4Tto yxke K 2020 romy
MalllMHbl WHTEJUIEKTYalbHO CpPABHAIOTCA C 4eloBeKOM, a yxe B 2060 romy
JOCTUTHYT YPOBHSI pa3yma, paBHOT'O BCEMY YEJIOBEUECTRY.

OpnHako, HayaB KOHKYpPHpPOBAaTb C  YEJIOBEYECKUM  HHTEIUIEKTOM,
MCKYCCTBEHHBI MHTEJUIEKT, 00Jaasi BCEMU BO3MOXKHOCTSMHM, BEPOSTHO, 3aX0UYET
YHUUYTOXXKUTh M CaMO YeJOBEYECTBO. B CBA3M ¢ HEBEPOSATHO OOJIBIIUM
NOTEHIIMAJIOM HCKYCCTBEHHOTO MHTEJUIEKTA Ba)KHO IOHHMMATh, KaK MCIOJIb30BaTh

€ro IUTIOCHI, 30eras yrpo3, KpOIUIMXCsl B €r0 CO3AaHHH.
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MNPEAIIOCBIJIKN CO3JAHUSA OC AJI5A BBIBOPA SJEKTPOHHOI'O
MOJIETHOT' O IVIAHIIETA 3JIEKTPOHHOH HH®OPMAIIMOHHOMN
CUCTEMBI EFB UIA JIETHOI'O 9KHUITAZKA BO3AYIIHOT'O CYJIHA

Mapuenwok E.A., Mensanuyk A.B.

Hayunbie pykoBoguTenu — npodeccop, aA.1.H. Cynakos B.A.,
Jo1eHT, k.T.H. Pomanos O.T.
MAMW, ka¢. 302
e-mail: alexander.melnichyuk@gmail.com
e-mail: elena.marceniuk@gmail.com

B Hacrosimiee BpeMs cTaHAapTHbIA HAOOp HAaBUTallUOHHBIX MPHUOOPOB
O0opToBoi cuctembl BozaymiHoro cyaHa (BC) He mo3BosisieT 4WieHam JIETHOTO
JKUIAXKa OINEPATUBHO TOJdy4yaTh HMHPOpPMAIUIO, OCOOEHHO B KPUTHUECKUX
CUTyallHsIX, KOTOpas XpaHUTCd Ha OyMaXHBIX HOCHUTENIIX B BHAE Habopa
JIOKYMEHTOB, HAXOISIINUXCS B KaOHUHE.

Jlis TOBBIILIEHUSI CKOPOCTH U 3(PQPEKTUBHOCTH IOUCKA WIEHAM JIETHOIO
HKUIAXKA HY>)KHOW MH(OpMalMK B HACTOALIEE BpeMsi HaXoIuT BHenpeHue Ha BC
anekTpoHHol uHpopmarmonHoi cucteMbl Electronic Flite Bag wim EFB. Ota
cucrtema, kak ompeneneHo B nokymeHte ICAO «Doc 10020. PykoBoacTBo 1o
ANEKTPOHHBIM ToNieTHBIM MuiaHmeTam (EFB)», coctoutr u3 oOopynoBaHusi u
MPUKJIATHBIX TPOrPaMM U TMO3BOJISIET JIETHOMY DKHUIIAXYy BBIMOIHATH QYHKIUU TIO
XpaHEHUI0, OOHOBJIEHUIO, OTOOPAXKEHUIO U 00paObOTKE TaHHBIX, IPUMEHSEMbIX NPU
BBITIOJIHEHUH T0JIETA UK 00SA3aHHOCTEM, CBSI3aHHBIX C MOJIETOM.

Cornacio ¢ npokymentom ICAO «Doc 10020. PykoBoacTBO 10O
ANEKTPOHHBIM TMoJeTHhIM TIaHmeraMm (EFB)» ammapatnoe oGecneuenne EFB
MOKET OBITh MEPEHOCHBIM, JIMOO CTAlMOHAPHO YCTAHOBJIEHHBIM, T.C. SIBISETCS
yacThio KoHpurypamuu BC.

AnmapatHoe oOecneuenue tniepeHocHoro EFB  — 310  amekTpoHHOE
YCTPOMCTBO, MpecTaBIsionee codoil mianmeTHsid kommnbioTep (I1K), B koTOpHIi
BHECEHA Bcsl HHpopMalusl, xpansimiasics Ha 0opTy BC Ha OyMa)KHbIX HOCUTEISIX.
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B Hacrosimiee BpeMsi Ha pBIHKE MPEACTaBICHO OOJbIIOE KOJIUYECTBO
pazHooOpa3Hbix Mojeneit I1K, koTopbie MOkHO MCIOJIB30BaTh B KauecTBe EFB.

Pa3BuTne 3TOro phlHKA W HOPMATUBHON 0a3bl, peErIaMEHTUPYIOLIEH
onodpenune u ucnonb3zoBanue [1K B xauectBe EFB, npuBoguT k Tomy, 4To nepen
skcrtyatantoM BC Ha srtame paspabotku miiaHa BHenpeHuss EFB BosHukaer
npoOiema BeiOOpa Hanbonee parmoHanbHOU Moaenu [1K.

[Toaxox x pemieHuto 3TOM MPoOIEMbl MOKET ObITh OCHOBAH Ha MPUMEHEHUU
IIPUHLIAIIOB MOCTPOEHUS CUCTEM MCKYCCTBEHHOI'O MHTEIUIEKTA U UX Pealu3anus B
Bujie dKkcneptHoi cuctemsbl (DC). Ee cTpykTypa Britouaet 0a3y 3Hanuii (b3), 6azy
nanueix (BJl) ¢ mepeunem paccmarpuBaembix [IK u Tekymmm cocrosiHueM
rpolecca MOMCKa PEIICHUM, pelarellb, PeATU3YIOIMA MEXAHU3M JIOTHYECKOTO
BBIBO/Ia, OJIOK OOBSICHEHUM, TMAJIOTOBBIN KOMIIOHEHT U KOMIIOHEHT MPUOOpETEeHUs
3HAHUM.

BaxnenmumMu smemeHTaMu  CTpykTypel Takon OC sBusrorcs b3. [us
noctpoeHuss b3 Obul MpoBeAEH OMPOC OTEUECTBEHHBIX M 3apyOCKHBIX
skcrtyaranToB BC pa3nuunbix kareropuid. O0paboTka pe3yabTaToB 3TOT0 ONpoca
MO3BOJIMJIA OMPENEIUTh CTPYKTYpy b3 B BUIE cucTembl MPOAYKIHM, TTOCTPOUTH
«JIepeBO pelIeHui» sl BbIOopa Haubosee panroHaasHoro BapuanTa [1K.

Ha srom Marepuasne Oblia mpoBeIeHa NPOBEpKa BOZMOKHOCTEN pean3aiuu
paccMOTpPeHHBIX npeanockutok coznanus IC. Paspadoran npototun b3 mist 9C u
nmporpamma padoThl ¢ HEH.

B nanbueitiem, npennonaraercs qopadotka npototuna IC, peanusyronien
3ala4y OMNpENENeHUs B3JIETHO-MOCANOYHbIX Xapaktepuctuk BC B wmemsax

MOBBIIIEHUS 0€30MaCHOCTH TOJIETOB U 3(P(HEKTUBHOCTH JICTHOM KCILTyaTalUu.
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INPUMEHEHUME UTPOPUKAIINU B U3YUYEHUHU
NHOOPMALIMOHHBIX TEXHOJIOI'MHA

Tyrymesa /I.P.

Hayunsrit pykoBoauTens — ct. mipen. Yubucona E.B.
Crynunckuit punmmnan MAU, kapenpa MCUuT
e-mail: DianaTugusheva3004@gmail.com

B Hacrosimiee Bpemsi Bc€ 0oliee HMIMPOKOE PacHpOCTpaHEHUE TMOJTydaroT
KOMITBIOTEPHBIC WTPHI, CIOyXKalue Id OOy4YeHHS KaKOMY-THOO HaBBIKY WA
nucuumuinHe. [lpousonia cBoeoOpaszHas TpaHcPopMalusi KOMIIBIOTEPHBIX UTP,
TENeph OHU HYXKHBI HE TOJBKO ISl TOTO, YUTOOBI CHATH CTPECC, HANPSIKEHUE WITU
YUTH OT TpOoOJeM B BUPTYaJIbHBI MHp, HO W MOMOTAIOT MPOBOJUTH CBOOOIHOE
BpeMsi C MHTEPECOM U TMOJb30U i UHTeIUiekTa. «OOydeHHe JIOKHO ObITh B
YIOBOJBCTBUE» — O3TO JIEBHU3 BCEX pPa3pabOTYMKOB, BBIMYCKAIOIINX TaKYIO
MPOTYKITHIO.

B mnameit paboTe HAac WHTEpPECOBAIM WIPhI, CO3JIAHHBIE I OOyYEHHUS
MPOrpaMMHUPOBaHMIO. BBIIO MPOBEACHO TECTUPOBAHHWE WTP M CPABHEHHE UX IIO
HECKOJBKAM KPUTEPHSIM: S3BIK MPOTPAMMHUPOBAHMS, YPOBEHb CIIOKHOCTH,
pazHooOpasue aJropuTMOB, JIPYXKECTBEHHOCTh HHTepdelica, s3bIKk WHTEpdeiica,
rpaduka, BUJ UTPOBOM MIIaT(HOPMBI, CTOUMOCTb UTPBHI.

Ha navanbHOM 3Tare ObIJI0O pacCMOTPEHO MOpsAKa aABaanatu urp. Janee u3
HUX JUIS OoJiee JIeTaJbHOrO HccienoBaHuss Ob10 BeIOpaHo mmecTh: CodeCombat,
Human Resource Machine, Minecraft (Hour of Code), Lightbot, CodeMonkey,
Silent Teacher.

OpHUM W3 TJIAaBHBIX KPHUTEPHUEB OICHKH BBICTYIHJI YPOBEHH CIIOKHOCTH
urpbl. OKa3aaoch, YTO MHOTHE WTPHI HAMUCAHBI ISl U3Y4YEHUS AJITOPUTMOB Ha
CaMOM HA4YaJlbHOM YPOBHE W TUIOXO MOAXOMAT IJISi TPOXOXKIEHUS CTYICHTAMH
BBICIIIMX Y4eOHBIX 3aBefeHUN. Henb3s ocTaBUTh O€3 BHUMAHUS W TO, Ha KaKOM

A3BIKE YUUT NMPOTrPaMMUPOBATH UTPa. Takke Ba)kHa JOCTYIHOCTh MPUJIOKEHUS HA
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MOOUJIBHBIX YCTPONCTBaX, MO3BOJIAIONIAS MCIOIB30BAaTh UTPY B N000E yn0OHOE
CTYZA€HTaM BpeMs Ha IUIAHIIETaX M KOMIIbloTepax. Takke HpHUBETCTBOBAIMCH
NOJJIEP)KKA PYCCKOTO A3bIKA, BHEIIHWUN BHJ WUIPhI, B T.4. KAYECTBO IpaduKu, U
Jpy>KECTBEHHOCTh HHTEpdeiica.

Kpome Toro, Ob11 IpOBENEH OMPOC CPEIU CTYIECHTOB U BBITYCKHUKOB BY3a.
B pesynbrare ObulM BBIJENEHBI JBa HambOosee SPKUX M TOJE3HBIX MPOIYKTa:
Human Resource Machine u CodeCombat. Urpsl mpenjaraioT Mmojib30BaTEIO
HanucaTh alfOpUTMBbI pazHoi cioxHocTH, CodeCombat mo3BosieT mucaTh KOJ Ha
4yeThIpéX s3bikax nporpammupoBanus (Python, Java Script, Coffee Script, Lua).
Y4acTBOBaBIIME B ONPOCE PECHOHJEHTHI TAaKKE€ OTMETWIM TaKHE IUIIOCHI, Kak
pazHooOpasue TreimIuies, Y4Y€T ONTUMHU3ALMH KOJa, YJAayHYK CTHJIUCTHUKY,
KpacHBOE€ BU3YyaJbHOE U MY3bIKaJIbHOE 0(OPMIICHHUE UTP.

bnarogaps nousatHoMy uHTEp(elcy, KpaCOYHOCTU M YETKO MOCTAaBJIEHHOU
3a/laye, B KaXKJOM U3 3TUX UIP MOJIB30BATEII HE COCTABJISET TPyHa ABUTATHCS
BBEPX I10 TPAMOTHO BBICTPOCHHON YPOBHEBOH JIECTHHULE, 3alIOMHHAsI KOMaH/Ibl U
YCHEIIHO MPUMEHSISI UX JJISl PEIICHUs C KaKIbIM Pa3oM YCIOXKHSIOIIUXCS 3a4ad.
Urpbl SBASIOTCS XOPOIIEH TPEHUPOBKOM ISl YCBOEHHUS W 3alIOMUHAHUs HauboJiee
pacnpoCTpaHEHHBIX KOMaH/l M HAaITUCaHUS aJITOPUTMOB.

[locne cornmacoBaHusi ¢ MpenoAaBaTelIeM, UIPbl ObLIM PEKOMEHIOBaHBbI K
IIPOXO’KJICHUIO CTYJEHTaMH IIEPBBIX KypCOB B KAYECTBE JONOJHEHUS K OCHOBHOMY

00pa3oBaHUIO.

UCIOJIb30BAHUE UHTEP®ENCA IMTPUKJIAJTHOI'O
IMPOI'PAMMMPOBAHUSI COLIMAJIBHOM CETH JJ151 CO3JAHUS
MOJB30OBATEJBCKUX MPUJIOKEHUM

30t10B J.A.

HayuHslii pykoBOaUTEINb — NpeniogaBarensb cnel. nucuuiuivd [lonyxuna T.E.
Crynunacknii TexHukym uM. A.T. TymaHoBa
e-mail: zotovyaa@mail.ru, poluxina.tat@gmail.com
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CounaiibHOE B3aUMOJICUCTBUE MEXKAY JIIOJbMH UTPACT OAHY W3 KITHOYEBBIX
pouieii B cetu. C Hayajia MacCOBOIO JIOCTYTIAa B CETh OHA TOMUMO MOMCKAa U 0OOMeHa
HE0OX0oaMMON MHPOPMAIUEH HCIOIL30BANIACh JIJIST HEMTOCPEICTBEHHOTO OOIICHUS
MEXIy Tonb3oBaTesiMu. Haumbnas ot ®umonHera u mepBbIX (POPyMOB U
3aKaH4YMBAasl TEKYIIUM COCTOSIHUEM — COBPEMEHHBIMU COLICETSIMHU, T/I€ CYIIECTBYIOT
TaKHe CpPeIcTBa OOIIEHUS KaK JIMYHAS TIEPEMICKa, BO3SMOKHOCTD JIETUTHCSA (POTO U
BU/JIC0, TEMATUYECKHE COOOIEeCTBA U T.II.

Poct mnomynspHOCTH COIMATIBHBIX CETeM TpuUBE K HEOOXOIUMOCTH
pacuiupeHus (YHKIIMOHATBLHOCTH M MPEJOCTaBICHUS IOJIb30BATEISIM YIOOHBIX
cpenctB misa 3toro. Tak mosBuiuch API corcerelt — HabOp TOTOBBIX KIIACCOB,
GyHKIUN, CTPYKTYp U KOHCTAHT, HPEAOCTABISEMBIX  CEPBUCOM  JUIsS
UCIIOJB30BaHUsl BO BHEIIHUX MPOTPAMMHBIX MpoaykTaX. OHH TO3BOJISIOT
co3JaBaTh CBOM TPUIIOKECHHS, HCIOJB3ysS JOCTyHn K 0a3e [JaHHBbIX caiTa.
Hanpumep, MHOTOIOIB30BATENBCKUE UTPHI, COOCTBEHHBIE MOOWJIbHBIE KIIMEHTHI,
4aT-00THI 1 MHOT'O€ JIPyTOE.

B paspabotke mnporpammHoro oOecneueHus [jsi OoTa-mojeparopa U
PE3EPBHOIO KOMUPOBAaHUS I couuaibHOM cetn “BKoHTakTe” MCnonb30Baiuch
oubnuoteka Libcurl u vkAPI. Libcurl — 310 cBOGOnHAsT kueHTCKass OuOIMOTEKA
no nepeaadye ganHeix o URL, moaaepkuBaroiiasi MHOKECTBO IMPOTOKOJIOB, SSL
ceprudukatel, proxy, cookies, aBropuzaiuio u MHOTOEe apyroe. OHa JOCTyInHA B
OuYeHb OOJIBIIIOM KOJIMYECTBE SI3bIKOB MporpammupoBanus. APl BKontakre — 310
uHTepQeic, KOTOPbII MO3BOJISET NOJIy4YaTh HHPOPMALIHMIO U3 0a3bl JaHHBIX vk.com
C OMOIII0 http-3ampocoB K CrelHaIbHOMY CEpBEpY.

C unenpto obOecrieueHHMs OE30MACHOCTHM UM TOHUMAaHUS TOJIb30BaTeleM
BBITIONTHSIEMBIX JeiicTBuil VK mpeamnonaraeT eMHCTBEHHBIN CIIOCOO aBTOPU3AINN —
4yepe3 OTKpBhITHE OKHa Opay3epa ¢ HHpOpMANMEd O TPWIOKEHHUH W IpaBax
noctyna. OpHako, 3TO HE Bcerja yAoOHO, T.K. MPUIOKEHHE MOXKET OBbITh

3aIlyIlIeHO B Cpele, TJe OTCYTCTBYET rpaduueckas MoJCUCTEMa UM HEOOXO0IUMO
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00ecCIeunTh aBTOMAaTHYECKYIO aBTOPU3AIUIO O3 yJacTus IMoyib3oBaTens. B Takom
ciliy4ae HEO0OXOJMMO HCIONb30BaTh Takue BO3MOXKHOCTH Curl kak uMuTanus
Opay3epa u nepeHanpasieaus. OTIPaBUB CTPOKY 3aIlpoca, COACPKAIIYIO JOTHH H
Mapojib, MPUJIOKEHNUE AHAIM3UPYET OTBET W NPH HAJIMYUM B HEM TPeOyeMBIX
napamMeTpoB IMIEpPEHANpaBlIIeT Ha CTPAHUIy MOJY4YeHHUS TOKEHA aBTOPH3alUU,
MO3BOJISIONIETO B JAJTbHEHIIEM WCIOJIb30BaTh TPUJIOKEHUE C YKa3aHHBIMHU
npaBamMu noctyna. Takke Curl mo3Bomsier 3ammcarh ¢ain ¢ cookies, 4To
MO3BOJISIET COXPAHHWTHh ABTOPHU30BAHHOE COCTOSHHUE W WCKIIOYUTH PETYIIPHYIO
aBTOPU3AITHIO.

3amauelt OoTa-Mojeparopa SBJISETCS MPOCMOTP TOCIE aBTOPHU3alUU
3aJIaHHOTO KOJHMYECTBA 3alMCedl B COOOIIECTBE W aHAIN3 KOMMEHTApHUEB K HUM.
Cy1iecTByeT pe)xuM aHalin3a BCEX KOMMEHTApPHUEB MM TOJIBKO T€X, KOTOpPhIe ObUIH
OCTaBJICHBI MOCJE 3amycka MpuioxkeHus. [loaydyuB CIUCOK KOMMEHTapueB, OOT
MpPOBEpSIET WX HA COOTBETCTBHE YCIOBUSAM JOIMYCTUMOCTH (HAmpuMep,
CoJlepKaHUE ONPENIEJICHHBIX CJIOB, MPUKPEIUIEHHOE BHJIEO U T.II.) U TIpH
HEOOXOJMMOCTH 3aHOCUT B  «UEpHBIM cnucok». Bo3MmoxHO ynaneHue
KOMMEHTapHEB U OJIOKMPOBKA X aBTOPOB B COOOIIECTBE.

bor pe3epBHOro KOmuWpoBaHHS MPOCMATPUBAECT BCE 3aIlMCH COOOIIECTBA,
UIIET TE, KOTOpPHIE YIOBJETBOPSIOT YCIOBUIO (HAampuMep, OIPEACIICHHOE
aBTOPCTBO, JaTa MyOJuKaiuu), U (GOPMUPYET HX CIHCOK. BO3MOXKHO JIOKaIBHO
COXpaHUTh JIaHHBIE 3aIUCH, BKJIIOYAsh UX HOMEp, COAEPKUMOe, HHPOPMAIIUIO 00
aBTOPE U T.II.

B xone nmanpHeimed pa®oThl HaJ MPOEKTOM MPEIIOJIaraeTCsi PaCHIUPUTh
(GyHKIIMOHAJ, B YaCTHOCTH, T0OABUTH HOBBIC YCIIOBHUS MPOBEPOK KOMMCHTAPHUEB U

co3aaTh rpaduyeckuii uHTepdenc st K3MEHEHUS OCHOBHBIX HACTPOEK.
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CO3JAHUE KJIUEHTCKOI'O NPUJIOXKEHUSA «PACIIMCAHUE
3AHSITAI» HA BA3E OC ANDROID
3ybakoBa E.T".
Hayunslii pykoBoauTens — 1011., K.T.H. Conombiko B.C.
Crynuuckuii prmman MAU, xkad. «MCuldT»
e-mail: zubakoval996@mail.ru

[Ipobnema opraHuzan COOCTBEHHOTO BPEMEHM SIBIISICTCS JOCTATOYHO
aKTyaJIbHOW B COBPEMEHHOM M HEMPEPHIBHO MEHstonieMcsi Mupe. IHTEHCUBHOCTD
COBpPEMEHHBIX 00pa30BaTENIbHBIX MPOrpaMM, a TaKKe BbBICOKAs 3aHATOCTb
CTYJIEHTOB B pa3JIMYHON BHEY4YEOHOW AaKTUBHOCTH, TAKOM KaK CIOPTUBHBIE
COPEBHOBAaHMs WIN KyJIbTYPHO-pa3BIEKATEIbHbIE IPOEKThI, TPEOYyeT CTPOroif
OpraHu3alyu JUYHOTO BpemMeHH. OJHMM U3 HE3aMEHHMBIX MOMOITHHKOB
COBPEMEHHOTO CTY/ACHTa MOXXET SBIATHCS MOOWUIBHBIA TeNePOH, MOCKOIBKY
y0OCTBO BCEBO3MOXKHBIX IOJIE3HBIX HporpamMm, (QyHKUUNH WU ONUUH, KOTOPHIMU
OCHAIIICHB COBPEMEHHBIE COTOBBIE TeJIE(POHBI, CI0KHO MEPEOLIEHUTb.

C cBs3M C BBIIIEU3JIOKEHHBIM, BO3HHMKJIA HIES pealu3alii MOOHIBHOTO
OPUJIOKEHUS, KOTOpPO€ MOXET T[OMOYb CTYJAEHTY OpraHu30BaTh  y4ér
COOCTBEHHOTO BpPEMEHH, KOTOpPOE TO3BOJUT BCEerJa HMETh TIOJ PYKOM
BO3MOXKHOCTb IIOCMOTPETh TEKYIIIEe paCIUCaHUE 3aHITHI.

bruto mpoBezieHO MccienoBaHUEe HA MPEAMET CYNIECTBYIOIIMX PEIICHUH B
sToit obnactu. Baytpu Crynunckoro ¢unuana MAU HaiiaeHo numib 1Ba criocoda
yuyeTa U IUIAHUPOBaHUS Y4eOHOTrO BpPEMEHM — paclUCaHue 3aHSITUH Ha caiite
¢unmana u OymakHash KOMUS paclucaHUs. A pe3ylbTaThl UCCIEIOBAaHUS PHIHKA
NEPCOHAIBHBIX  IJIAHUPOBIIMKOB  MOKa3aJid, YTO OHM  HEJOCTAaTOYHO
MPUCTIOCOONEHBI UIsi PabOThl ¢ (UKCHPOBAHHBIM pAaCIHCAaHUEM M HE MOTYT
paboTaTh ¢ HUM 0€3 HCIONB30BAHUS PYYHOTO 3AMOJHCHHUSA. YUHUTHIBAS TEMIIBI

KHU3HHU COBPEMCHHOI'O MHpa 3TOI'O OBLIO HEAO0CTATOYHO. Tax:xe MHOTHE CTYACHTEIL
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B Ka4eCTBE MPUMHUTHUBHBIX TUTAHUPOBIITUKOB UCIIONB3YIOT (hoTorpadmu pacimrcaHus
B CBOMX Telie(poHaX, UTO TOXKE HEYTOOHO.

[Tpu BIOOpE MIaThOPMBI paccMaTpUBaIach CTATUCTUKA UCCIIE0BATENLCKON
komnanuun [DC, pa3menieHHass B CBOOOJHOM JOCTYII€, COTJIACHO KOTOPOH
MOOWIbHAs omepanmoHHas cucrema Android sBasercss camMoll  IIMPOKO
pacnpocTpaHEHHOM Ha JaHHBIM MOMeHT. Jljis co3ganus npuioxkenus noa Android
Obu1a BbIOpaHa riatgopMa pa3pabOTKUM MOOMIBHBIX TMPHUIOKEHUN C OTKPBITHIM
ucxoaHbiM kojgoMm Apache Cordova. OHa MO3BOJISIET UCHOJIB30BaTh CTaHIAPTHHIE
BeO-TexHonoruu, Takue kak HTMLS, CSS3 wu JavaScript nns  kpocc
m1aT(hOpMEHHON MOOUITEHOM pa3pabOTKHU.

Pa3paboTka mnpoekTa OylneT BECTUCh C MOMOIIBIO Cpeabl pa3pabOTKH
NetBeans. TectupoBanue pa3pabaTbiBaeMOro MpujioKeHus OyAeT MPOBOJAUTHCS B
Genymotion — 6eictpoM amyisitope Android. OTiagka MOOMIBHOTO TPUIIOKECHUS

OyzeT npoBoAUThCS ¢ mpuMeHeHrneM nHcTpymeHnTa Chrome’s Developer Tools.

NCITOJb30BAHUE OTKI:I)ITOFO 1O J1JIs1 ABTOPU3ALIUA
JTOCTYIHA ITOJB30OBATEJIEU BECITPOBOJHOI'O CEI'MEHTA JIBC
Antonos I1.A.

Hayunbie pykoBoauTenu — 10UEHT, K.T.H. Yenmanos A.B.
Crynunckuit puuman MAU, kadp. MCulAT
e-mail: gaarakinger@mail.ru

[Ipy pOEKTUPOBAHUU BBIYUCIUTENBHBIX CETEH Ppa3IMYHOTO MacumTadba u
Ha3Ha4YeHMs, KaK [paBWIo, 0co0O€ BHUMaHUE yjaenseTcss pa3paboTke
OecripoBOAHBIX cerMeHTOB. C OJHOW CTOPOHBI HEOOXOJUMO TMOJIb30BATENSIM
MpeIoCcTaBuTh ynoOHBIA goctyn Kk pecypcam JIBC um Uutepuer, ¢ apyroit —
HEOOXOaMMO o0ecnedynTh Oe30MacHOCTh W KOHTpoJb jaocTymna. CoriacHo
TpeboBanusiM moctaHoBieHust IIpaButensctBa P® No758 u Ne801 moctynm B

WUurepHer  depe3  nyOnmuneie  Wi-Fi-roukn  TpeOyer  o0s3aTenbHOM
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UACHTU(UKAIIMKM TIOJb30BaTeNel, MO3ITOMY MpeAsiaraeTcs BHEAPUTH IIUTIO3 C
apropuzanmerd gocryma s abonentoB Wi-Fi cermenta JIBC CrynmHCcKoro
¢ummana MAU.

CymiecTByeT HECKOJBKO BapHaHTOB JJii OpraHW3alMd JOCTyMa C
aBTOpHU3allMed, Hampumep, web- WiaM sms-aBTOpU3alUM, caM [UII03 MOKHO
HACTpauMBaTh BPYUYHYIO WM K€ MPUOOPECTH TOTOBYIO Bepcuio. B manHON pabote
npejiaraeTcs peueHue ¢ web-apropusanueil Ha 6asze otkpbitoro I[10. Anroputm
noIKIroueHus noip3oBarens k Wi-Fi cienyrommii: mosip3oBarens Beioupaet SSID
B CIIHCKE OECIPOBOAHBIX CETEH, MOAKIIOUACTCS W MPH TOIBITKE OTKPHITH 000
cailt uyepe3 Opay3ep, IepeagpecyeTcsi Ha CTPaHUILy C IPUBETCTBEHHBIM
COOOIIICHNEM M aBTOPHU3AIUEH JOCTYIIA, UTS 3arpy3ku Web-ctpanuipr Heo6xo1mumo
BBECTU JIOTUH U mapoiib. [l opraHumszanmu JOCTyIa HCHOJIb3YETCS CEpBEp C
onepaioHHol cucteMor FreeBSD wu MapuipyTuzatrop ¢ MOpPOIIMBKOM C
pacmpeHHbM ¢pyHkunoHnaiom DD-WRT.

Ha mapuipytuzatope BBINOJIHEHBI CIEIYIOIINE HACTPOMKU: MMS U MapoJb
anmuauctparopa, WAN-unatepdeiic, Router [P, DHCP, DHCP-Authoritative
orkioueH, SSID, Bkmouen pexxum Chillispot, ornenensr LAN-mopter ot Wi-Fi
cetu, Ha3HaueH [P-anpec cepsepa ¢ FreeRadius, DNS nposaiinepa, web-ctpanuia
C aBTOpH3aIMeH ToCTya, KIItoY i aBTopu3anuu B radius.

Ha cepep ycranoBnena OC FreeBSD, FreeRadius m MySQL. B
koHpurypauronHoMm  ¢aiine  /ust/local/etc/raddb/radiusd.conf =~ HacTpoeHsI
napameTpbl g pabotel  cBsi3ku  FreeRadius w MySQL, B  aiine
/ust/local/etc/raddb/clients.conf HACTPOCHBI napameTpbl J0CTyTIa K
MapuipyTuszaropy, B daiine /etc/rc.conf HacTpoeH 3amyck aemoHa radius. [lns
MySQL BwimonmHEHBI ciienylonme HacTpoiiku: B (Qaiine /etc/rc.conf BITIoueHa
ONMUHMs 3allycKa; 3afaH JIOTUH M TMapoib JUIsl MOAKIIOUEHus, cosnaHa b/l
nonw3oBareneir  Wi-Fi; B ¢aiine /usr/local/etc/raddb/sql.conf  BbImonHEHBI

HacTporiku s mpuBsizku FreeRadius k' MySQL. Jlns paGoTel aBTOpHM3aniuu
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HacTpoeH web-cepBep Apache ¢ SSL ¢ mognepxkoit CGI-ckpuntoB u PHP, cama
CTpaHHIIa web-aBTopu3aluu U CGl-ckpunt B3ST c
http://www.chillispot.info/download.html.

B xone BbimonHeHUs: pabOThl yCTaHOBJICHBI, HACTPOEHBI U MPOTECTUPOBAHBI
mapmpytuszarop ¢ mnpommuBkoii DD-WRT, csska FreeRadius u MySQL mon
ynpasieauemM OC FreeBSD, web-cepsep Apache, crpannma u CGl-ckpunt web-
aBTopu3anuu. BHenpeHue MNpeUIOKEHHBIX pEHICHUH MO3BOJUT  BBIIIOJIHUTD
aBTOPHU30BaHHBIM Joctyn K WHTepHeT /Ui mosb3oBaTenel OecrpoBOIHOIO
cermenta JIBC Crynunckoro ¢umuana MAWM u  coOmoctu  TpeboBaHUs

3aKoHo1aTeILCcTBa PD.

PABPABOTKA WEB-CEPBUCA OTAEJA TECTUPOBAHUA
HNPOI'PAMMHOI'O OBECIIEYEHUA

byposa H.C.

Hayunsb1lii pykoBoguTens — 1ou., K.T.H. ComomeikoB B.C.
Crynunckuid punnan MAU, xad. «MCuldT»
e-mail: bns1609@gmail.com

B cBsa3u ¢ pazBurocteio | T-TeXHONOTHIT B COBPEMEHHOM MHUPE HU B KOEM
cllydae HeJb3sl OTOJBUTATh Ha BTOPOI IJIaH BOIPOC obecredeHus kadecTBa. Bemp
0e3 Ha/AJeXKallero ypoBHS KadecTBa HENbB3S MOMYyYUTh HEOOXOMUMBINA pe3yabTar
npoaykra. TecTupoBaHuWe MPOTPAMMHOTO OOECIEYeHHs] —3TO 3a00Ta O KayecTBe
¢unanpHOU mpoaykuuu [1]. B uHTepHETE OMyOIUKOBAHO OOJNBIIOE KOJIHMYECTBO
CAaiTOB 1O JAaHHOH TeMaTWKe, HE SBISIOIIMXCA aKTyalbHbIMH [2] winm
IpeUIaralonmx JOpOrocTosinne ooOpaszoBareibHbie Kypchl [3], oOydvarorue
0a30BBIM HaBBIKaM, KOTOPHIC MOXHO MPOYECTh B KHUTE.

Web-cepBuc oTae1a TeCcTHPOBAHUS CO3MaTCS C IOMOIIBIO  SI3bIKA
TUIEpTeKCTOBOM pasMeTku — HTML, tabmui ctuneit — CSS, u crieHapHOTO s3bIKa

nporpaMMupoBanus — Java Script. YmoOcTBO M IpOCTOTAa MCIIOJIB30BaHMUS
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uHTepdeiica OymeT JOCTUTHYTa C  TIOMOIIBIO  CIEAYIONIMX  TEXHOJIOTHIA
crnerudukanus CSS Flexible Box Layout Module, SVG (Scalable Vector Graphics —
MacITabupyemasi BEeKTopHas rpaduka) u ounbnmoreka Three.js.

PazpabarbiBaeMblil MPOEKT COCTOMT U3 MIECTH pasaenoB: «laBHasy,
«bubnuorekay, «TectupoBanue», «Hooctn», «MHbopmarusa»y u «JIM4HBIN
KaOMHET», U3 KOTOpBIX OCHOBHbIE — «bubnmuoreka» um «TectupoBanuey». Pazmen
«bubnuorekay HEOOXOIUM MJIsi YHOPSAOYMBAHUS KHUT TI0 TECTUPOBAHUIO
IPOrpaMMHOIO0 00€CHEeUEHUs COMIACHO HX YPOBHIO CIOXHOCTH, a pas3zael
«TecTtupoBanue» — sl 3aKPEIJICHUS] W3YUYEHHOTO Marepuaja, MOCKOJIbKY IOCIIe
MEePBOrO MPOUYTEHUs OOJbIIAs YacTh UHPOPMAIMH, KaK MMPABUIIO, HE YCBAaUBACTCA.
C nmomoIpo CHelHaIbHO aJalTUPOBAHHBIX TECTOB MOKHO OOHAPYKUTh MPOOEIBbI B
CBOMX 3HAHUAX M MOBTOPUTH TO, YTO OKa3ajoCh 3a0bITo. Llenb manHoro mpoexra —
NPENOJHECTH TPABWIbHYIO W aKTyallbHyl0 HWH(OpMamuioo s JIOIeH,
uHTepecyrommxcss  Temarukor Quality Assurance, w mokaszarh JIIOISAM, YTO
TECTUPOBAHUE MPOTPAMMHOTO OOECleueHUss HE MEHEe Ba)KHO, YeM HaIuCaHue
ATOTO MPOrPaMMHOIO 00ECIICUEHUS.

PazpaboTka pgaHHOTO TIPOEKTa SABISIETCS aKTyallbHOW 3ajadeil Ha
CErOAHSAHNN MOMEHT. [IpoeKT paccunTaH Ha MCHOJIb30BAaHUE IIUPOKUM KPYyroM
MOJIB30BATENEH, OH JACHUCTBUTEIBHO MOYKET MOMOYb HAYMHAIOIIUM CHEHAATIUCTAM
WM yKa3aTh Ha TPOOENbl B 3HAHUAX OMBITHBIM CIIEIUAIMCTAM 10 TECTUPOBAHUIO
MIPOTPaMMHOT0 00ECIICUCHHS.

Jluteparypa
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3. Onpra Hazuna. Illxona Haunmnaromumx TecTHpOBIIMKOB [DIEKTPOHHBIN

pecypc]. Pexum noctyna: http://testbase.ru/. ([lara odparenus: 26.03.2017)
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COLUAJIBHASA CETb KAK CPEACTBO OBMEHA U PASMEIIIEHUA
HHOOPMALUU

CunopkoBa M.M.
Hayunsie pykoBoautenu — [lomyxuna T.E., 3otoB S.A.

Crynunckuii Texuukym uM. A.T. Tymanosa, ®I'Y OHI[ HUNCHU PAH

e-mail: mariya24071998(@mail.ru, zotovyaa@mail.ru, poluxina.tat@gmail.com

CoBpeMeHHOE 00IIECTBO — ATO OOIIECTBO BBICOKUX TE€XHOJIOTHA. HTEpHET
OXBAaTWJI BeCb MHUP M Bce c]epbl KU3HENEATETbHOCTH JIOJCH: BO3MOXKHOCTh
COBEpIIATh IMOKYNKH, HE BBIXOASd M3 JOMa, CMOTPETh OHJIAWH TPaHCISLHH,
oOMeHHBaThCS MH(pOpMaIMEl, UCKaTh padoTy, 00IIaThCs, OTABIXATh U T.1. Bee 310
CErOJ[HS MOKHO pealn30BaTh B BUpPTyaldbHOM Mupe. Ocoboe BHHUMaHHE, KaK B
Ou3Hece, Tak U B OOIIECTBEHHOU cdepe YACNISIETCS COLUAIbHBIM CETSIM, UCTOPUS
KOTOPBIX Hauajaach C pa3BUTUS HHTEPHET-COOOIIECTB.

ConuanbpHbie ceTd 0071alal0T IMUPOKUMHU BO3MOXKHOCTSMH JUIsI BEICHUS
COOOIIECTB pA3IMYHOM TEMAaTUKH M HampaBieHud. Hampumep, rpynmsl wiu
nyOnu4Hble CTpaHUllbl «BKOHTakTe» MOXHO HCIOJIb30BaTh KaK MUHUCAMT,
coJlep Kallliii HaBUTAIMOHHOE MEHIO, MHTEPHET-Mara3uH, T.K. MHCTPYMEHTapuil
COLIMAJIBHOM CETH MO3BOJIAET MPOJIaBaTh TOBAPHI HAMPAMYIO, KOJJIEKTUBHBIA WU
JUYHBIA OJIOT ¢ KOMMEHTapHUsIMHU U MoJiepalieii (B TOM 4ucie U aBTOMAaTHYECKOMN)
unu GopyMm ¢ 0OCYyX)IEHUSIMHU, MyOJHMKalMEl HOBOCTEW, TEKCTOBBIX 3aMETOK,
BUJIC0, POTO U T.II.

[Tpu pa3paboTke Au3aiiHa TPYIIILI CIETYEeT YIYUTHIBATh €€ TEMATUKY, a TAaKKe
rpajaiuio noceTurese: mosu, Bo3pact u 1.1. BK mo3Bossier BbIOpaTh MEXIy IBYMS
Croco0aMu MPEIOCTABICHUS JIOTOTUIIA TPYTIIBI: OOJBIION OJIOK C MOTHOPa3MEPHBIM
M300paXE€HUEM CIpaBa WIM aHaJOr T. H. IIANKU caiiTa — TOPU3OHTAILHOE
n300paxkeHre OOJBIIOrO (QopmaTa, pacroyioKeHHOE BBepxy caifra. [lox mramkoii
pacnionaraercsi MuHHaTopa Jorotumna. Tawke BK mo3Bomnsier co3nare rpadudeckoe

MEHIO, YTO paHee ObUIO TOCTYITHO TOJBKO B MOJHOLEHHBIX CAlTaXx.
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[Tpu pabGote Hag rpaduueckuM MeHIO ObUIO BaKHO pa3paboTaTh MPOEKT
MEHIO, cojepXkalluil TpeOyeMble IMYyHKTbl, U Ha €ro OCHOBE CO3/aTh MPOTOTHI
U300pakeHUsl C y4eTOM TEMaTHKH COOOIIEeCTBA B COBPEMEHHOM TIpaduyecKkoM
penakrope. Ilocne nmporotuna ObIIM CO3/1aHBl U300paKEHUS Ul KaX/I0TO MTyHKTa
MEHIO, 3arpy>k€Hbl B CIIELUAIbHBIA adb0OM COOOIIECTBa, a 3aT€M M3 HUX ObLI
CBEPCTaH MOJYJIb MEHIO.

JU1s IpoIBUKEHUS COOOIIECTBA C 1IEJIbI0 YBEIMUEHUS OXBaTa UCIOIb3yeTCs
MEXaHU3M PENOCTOB, MPUTIAIICHH, a TaKkKe X3TeroB. OHU BBIBOJAT 3alUCH HA
CTpPAaHMIIE TPyNIbl B «OOHIMI MOUCK», YTO IMO3BOJSET MPUBIIECYL IEJIEBYIO
ayJIUTOPHIO.

Hcnonb3oBanue Tpynnsl B COLUAIBHONW CETH BMECTO COOCTBEHHOTO cailTa

HMCCT CIICAYIOIIHC IIPCUMYILICCTBA:

. IPOCTOTA,
. OTCYTCTBHE PacXO/0B Ha COAECPKAHUE CANTa;

. [IMPOKHUE BO3MOKHOCTH ISl YBEIUYEHHUSI Ay JUTOPUN;
. MEPCIEKTUBHOE HAIIPaBJICHUE.

O):[HaKO, IMOMHMO JOCTOHMHCTB €CThb U HCKOTOPBIC HCAOCTATKU:

. MaJIO BO3MOKHOCTEW MO CPABHEHUIO C CAaUTOM;

. 0JIHOOOPa3HbIN JU3ailH;

. 3aBUCUMOCTL OT COIMAJIBHOM CeTH, KaK TeXHHYecKas, TaK Mo
FOPUINYECKAs.

B nenom, MOXHO cnenath BBIBOJ, 4TO rpynna B BK sBiseTcss npocTeiM u

JIOBOJILHO 3((HEKTUBHBIM PEIIEHUEM JTs IIUPOKOTO CIEKTPa 3aj1ad.
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UMHUTAIIMOHHOE MOJEJIUMPOBAHUE BUHTOMOTOPHOM
CHUJIOBOM YCTAHOBKH CAMOJIETA

[lykantok B.A., I'py3neBa A.B.

ITAO «HIIIT «Aspocuna»
e-mail: hunter9506@gmail.com, re.nell. mus@gmail.com

B Hacrosimiee Bpemsi BO Bcex 001acTsIX HAyKd M TEXHUKH OTPOMHOE
BHUMaHUE YJESETCS MOJETHPOBAHUIO (DU3UUECKHX MPOLIECCOB, MO3BOJISAIONICE
n30exkaTh OMUOOK MPOCKTUPOBAHUS, BHIPAOOTATh PEKOMEHAAINH 110 YIYUIIIEHUIO
MOJIETIUPYEMBIX CHUCTEM U OOBEKTOB, a TaKXe PACKPBIBAIOIIEMY KOMIUIEKCHbBIE
CBOMCTBa MOJICJIUPYEMBIX CUCTEM U OOBEKTOB.

OcoOblif HHTEPEC B MOJEIUPOBAHUH (PU3MUECKUX MPOLECCOB MPEICTABISET
MOJICJIMPOBAHUE CUJIOBBIX YCTAHOBOK CaMOJIETOB, MEPEXOIHBIE MPOLIECCHl PAOOTHI
KOTOPBIX C TPYZIOM MOJAJIAIOTCS pACUETY, a IPOEKTUPOBAHUE TAKUX CUCTEM BEIETCS
C HCIIOJb30BAHMEM HMEIOIIETOCS JKCIEPUMEHTAIBHO-TEXHUYECKOTO 3aeda,
SBJIIOIIETOCS. YHUKAJIbHBIM JJIs1 K&KJ0TO MPEITPUATHUS.

Ceromast Ha [TAO «HIII «Aspocunay, SBISIOUIUMCA pa3pabOTYUKOM
TUAPABINYECKUX BO3IYIIHBIX BUHTOB, THAPOMEXAHUYECKUX CUCTEM YIIPABICHUS U
BCIIOMOTaTEIbHBIX Ta30TYpOUHHBIX ABUTATENIel BEAECTCS BHEPEHUE COBPEMEHHBIX
IPOrpaMMHO-TEXHHUUYECKUX CPEACTB B MPOLECC MOACIUPOBAaHUS M pa3pabOTKu
W3J1EIIAN IPEATPUSTHS.

JUis u3ydeHus M MOJAETUPOBAHUS MEPEXOAHBIX IPOLECCOB pPabOTHI
CUJIOBOM yCTAHOBKHM JIETKOIO BOEHHO-TpPaHCIOPTHOro camojiera WMn-112B,
npeanpusituem [IAO «HIIIT «Aspocuna» Obl1  pa3paboTaH cHelUalbHBIN
MIPOrPAMMHBIM  KOMIUIEKC, OCHOBaHHBIM HA IIO3JIEMEHTHOM  HEJIMHEWHOU
MaTeMaTHYECKOW MOJENU CUI0BOM ycTaHoBkH Min-112B.

[TIporpamMmmubIi KOMILIEKC «CunoBas YCTaHOBKA JIETKOI'0
BOEHHO-TpaHCIOpTHOTO camoniera Un-112B» pa3paboTan u peasin3oBaH B cpefie

rpadudeckoro mporpammupoBanuss LabVIEW 7.1 Ha oOCHOBe CcOBMeCTHOMU

39



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

MaTEeMaTUYECKON MOJEIIA BO3AYIIHBIN BUHT — JBUTATENIh — CHCTEMa YIIPaBJICHUS U
MO3BOJISICT MOJCIIMPOBATh CTATHUYCCKHUE U IEPEXOJHBIC PEKHMBI CHIIOBOKH
YCTAaHOBKHA CaMoOJjieTa B PA3JMYHBIX BBICOTHO-CKOPOCTHBIX W KIMMATHYECKHX
ycioBusix. [IporpaMMHBIH ~ KOMIUIEKC CHAOXKeH THOKHM  rpaduYecKuM
uHTepdericom st 00paObOTKM PE3yJIbTaTOB MOJICIUPOBAHHMS U ITO3BOJISCT
MOJIECIMPOBATh W M3y4aTh MEPEXOJIHBIC MPOIECCHl CUIIOBOM YCTAHOBKH CamoJieTa
IIPY Pa3IUYHBIX BHEIIHHUX YCJIOBHSX ITOJIETA, a TAaK)KE MO3BOJISICT KOHTPOJIUPOBATh
OCHOBHBIC  TapaMeTphl  JBHUTATENS, BO3AYIIHOTO BHHTA W CHCTEMBI
aBTOMATHYECKOTO yIPABIICHHUS.

Tak Kak JaHHBIN TPOrpaMMHBIM KOMILJIEKC OCHOBaH Ha MaTeMaTHYCCKHUX
MOJEIISAX, SIBJISIFOIIUXCSI TTO3JICMCHTHBIMH W HEJIMHEHHBIMH, MOJCIHPOBAHUE
MPOU3BOJIUTCSI €  TOCTENICHHBIM  M3MCHEHHEM  BHEIIHHUX  BO3MYIIAOIINX
BO3JICHCTBUI. B NpOoTUBHOM ciydae, pe3koe HM3MEHCHHE 3HAUCHUN IapaMeTpoB
BHEIITHUX BO3MYIIAIONTUX BO3ACHCTBUI, HE COOTBETCTBYIOIIEE PEeaTbHON CKOPOCTH
W3MEHEHMUSI 3HAYCHHH ATUX IapaMeTpPOB, MOXKET IPUBECTH K HEKOPPEKTHOMY
pacyeTy IMepexOIHBIX MPOIECCOB, 3aBUCAHWIO W OTKa3y padOTHI MPOTPaAMMHOTO
koMmIiekca. OToOpakeHHe mapaMeTpOB IPOUCXOIUT B MICEBAOPEATHHOM BPEMEHHU.
KonkpetHoe  ObIcTpojacicTBHE  OTOOpaKCHHS  MapamMeTpOB  3aBUCUT  OT
BBIYHCIIATEITLHON MOIITHOCTH KOMITBIOTEPA.

[IporpaMMHBIN KOMILUIEKC CIIOCOOCH MOJCIMPOBATh PadbOTy CHUIIOBOM
YCTAHOBKH CaMoJIeTa Ha Pa3IMYHBIX PEKHMMax II0JIeTa B JHANa3oHe HU3MEHCHUS

BbICOTHI TosieTa OT -2 000 M mo 11 000 M u nMana3oHe WU3MEHEHUSI CKOPOCTH
KM En
nonetaotr 0 4 10 800 4 .
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Cexnmus Ne 2 MartepuajioBeieHUe, TEXHOJIOT U
U aBTOMATHU3aUUs 00padoTKu
MaTepuaJjioB

PykoBoaure/ib ceKIum:
aoll., k.T.H. Iloasikos O.A.

Kadenpa «TexHnomnorus 1 aBromaTu3anus 00pabOTKU MaTEpHAIOBY»
(496) 644-27-38; e-mail: sf-mai@mai.ru

CTATUCTHYECKOE UCCIIEJOBAHUE XUMHNYECKOI'O COCTABA
U MEXAHUYECKHX CBOMCTB IIOKOBOK
N3 IICEBJO B-TUTAHOBOI'O CIIJIABA

bensesa M.M., ®unsikoa B.A., Komapos B.C.

Hayunsie pykoBonutenu — npod., 1.17.H. Eroposa FO.b., ct. mpen. Uubucona E.B.
Crynunckuit pumman MAU, kad. « TAOM», <k MCUUT»
e-mail: GrendayM@yandex.ru

B mocnemHue TOABI I MOACIHUPOBAHUS TEXHOJIOTHYECKHX IPOIIECCOB
00pabOTKH METa/NIOB JIaBIICHUEM, TEPMHUUYECKOW M MEXaHHU4eCKor oO0paboTKH
UCIIOJIB3YIOT ~ Pas3lIMYHbIC CHCIUAIN3UPOBAaHHBIC WH)XCHEPHBIE IMPOTPAMMHEIE
komiuiekchl, Hampumep DEFORM mmu QFORM. Jlns moBblmeHusi kKadecTBa
MOJICIUPOBAHUSL  IEJIECO00pa3HO, TPEXKIE BCEro, YCTAaHOBUTh  pPEabHOE
COJIEp)KaHUE JIETHPYIOMNUX DJIEMEHTOB W TpuMeced B cruiaBax. Kpome s3toro
HEO0OXOMMO OIIEHUTH AUANa30H U3MEHEHHS U OJTHOPOJHOCTH ITUX XapaKTEPUCTHK
JUISL CTUTKOB M Je(DOPMHUPOBAHHBIX MMOTY(HaOpUKAaTOB M3 TUTAHOBBIX CILIABOB.
MonenupoBaHHEe TEXIPOIIECCOB, a TaKXe IPOTHO3MPOBAHUE CITY)KEOHBIX U

TEXHOJOTMYECKHUX CBOMCTB MAaTCPHUAJIOB BO3MOXHO TOJIBKO IIpU YCIOBHH, YTO
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MPOILIECC MPOU3BOJICTBA KaK CIUTKOB, TaK M A(POPMHUPOBAHHBIX MOTYy(HaOpUKaTOB,
ABJIETCSl CTAaOWIBHBIM M yrpaBisiembiM.llenbs HacTosime padoThl 3aKirovanach
B TOM, 4YTOObBI Ha OCHOBE CTaTUCTHYECKOTO aHajdu3a OILICHUTh KadecTBO
IIPOMBIIIJICHHBIX CIMTKOB M IIOKOBOK THTaHOBOro crmiaBa 1i-10V-2Fe-3Al,
m3rotoBieHHbIX B mepuos ¢ 2007 mo 2016 roapl. CTaTUCTHYECKUM KOHTPOJIb
KayecTBa MPOBOAWIN B cOOTBeTCTBHH ¢ pekomeHnanusmu ['OCT 50779.10-2000,
I'OCT 50779.11-2000, T'OCT 50779.21-2004, T'OCT 50779.42-99, T'OCT
50779.44-2001 u TtpebOBaHUSAMU PYKOBOJCTBA CEPTU(UKAIMOHHOTO IICHTpa
«Marepuamn» P CLIM-04 «Onenka KauecTBa aBUAIlMOHHBIX
MaTepHuaioB/moaypabpukaToB Ipu cepTUPUKALUUA UX MPOU3BOJCTBAa». B KauecTBe
CTATUCTUYECKUX JTAHHBIX MCIOJB30BAIA PE3YJIbTAThl MPOMBIIIJIEHHOIO KOHTPOJIS
1677 mTaMmoBaHHBIX MOKOBOK. CTaTHUCTHYECKYI0 OOpabOTKy MPOBOJUIN C
nomompro IITIIT «Stadia». XuMuYyeckuil COCTaB CIMTKOB, BBIILIABICHHBIX B
pa3HbIC TOJIbI, HE3HAYUTEIHHO OTIIMYAETCS Apyra OT Apyra. MOKHO OTMETUTh, YTO
¢ 2007 mo 2016 r. cHU3UIOCH COAEPKAHUE TAKUX MPUMECEH, KaK a30T U KPEMHUM.
Jnamna3oHbl JIETUPOBAHUS JIJI1 OCHOBHBIX KOMIIOHEHTOB (BaHAAusl U JKeje3a) He
BBIXOJIAIT 32 YCTaHOBJICHHBIC TIpeaeibl. Koaddunuent Bapuanuu pasen 1,5-5,0%,
YTO CBHUAETEIBCTBYET O JIOCTAaTOYHO BBICOKON OJHOPOJHOCTA XUMHUUYECKOTO
cocTaBa U yaoBjieTBOpsieT TpeOoBanusiMm PykoBoactBa P CIIM-04 (<7%).
['ucTorpaMMbl U «TPEXCUTMOBBIC» HWHTEPBAJIBI MJIA ANOMUHUS WU KUCIOPOJa
CABUHYTHl K BEpXHEMY TMpelneay TMoJs Jomycka, a cpeaHee (HaKTHUYECKOe
coaepkaHue amomMuHus Beime cpennero no HJ[ na ~0,2+0,3 %. B pesynbrare
ATOTO «3G-UHTEPBAI» ISl ATIFOMUHUS U KUCJIOPOAA MOXKET BBIXOAUTH 32 BEPXHIOIO
IpaHUIly TIOJNs JIOMycka. BmecTte ¢ TeM MOXHO OTMETUTh, UYTO MPOIECC
MIPOU3BOJICTBA CIIUTKOB B IEJIOM SIBJISICTCS] CTAOMIIBHBIM T10 Pa30pOCy JIETUPYIOIINX
aneMeHToB (uHzaekcsl Cy,>1,33), HO HaOmogaeTcss HECTAOUIBHOCTb COIEPIKAHUS
AJIFOMMHHS U KUCJIOPOJA 110 TOJIOKEHHIO cpeHero. Tak xak uHuekcsl Cpyy JexKaT B

uarepBasie 0,67-1,33, mporecc MOXHO CUHMTaTh B II€JIOM CTaOMIIBHBIM U
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YOPaBISIEMBIM, HO OH TpeOyeT IOMOJHUTEIHHOTO aHaIW3a W KOPPEKTUPOBKHU
CPEITHETO COACp>KaHUs dTUX KOMIOHEHTOB. DaKTUYECKUI TUara3oH JIs pe/IesioB
MPOYHOCTH U TEKY4YECTH, OTHOCHUTEIHLHOTO YIJIMHCHHSI W BSI3KOCTU Pa3pyIICHUS
CABUHYT K HIDKHEW TpaHWIC TOJS IOIMyCKa, YacTh 3HAYCHUN JICKUT HaA ITOU
rpaHullbl WM HIKe ee s nmokoBok 2007-2015 r. B 2016 r. mans Bsa3koctu
pa3pylieHus HaOJII0aloch 5 BBHIOPOCOB 32 HUIKHIOIO TPaHUILy; JJISI OCTAJIbHBIX
CBOMCTB BBIOPOCOB 00HApYKEeHO He ObL10. Pazdpoc nmpouyHocTHBIX cBOMCTB B 2007-
2013 u 2016 rr. cocraBmsr 140-200 MIla, 2014-15 — 200-250 MlIla. [lus
XapaKTePUCTHK IJIACTUYHOCTHU U Bs3KOCTHU paspyiieHus ¢ 2007 mo 2016 r. pazdopoc
3HAYUTEILHO CHU3WICS: JIsi OTHOCUTENbHOTO YutnHeHus ¢ 11% (2007 r.) no 6%
(2016 1.), nnsa nonepeyHoro cyxeHust ¢ 48 mo0 35%, s BA3KOCTH pa3pylICHHS

c 88 1o 63 Kr/MM2,

CTATUCTHYECKOE UCCJIIEJOBAHHUE CTABUJIBHOCTH
MEXAHUYECKHUX CBOUCTBIIPYTKOB U IOKOBOK
N3 TUTAHOBBIX CIIJIABOB THUIIA TI-6AL-4V

Yuobucosa E.B., lImeipoBa A.B., IlepeBo3oBa E.A.

Hayunslii pykoBoauTens — pod., 1.1.H. Eroposa FO.b.
Crynunckuit pumman MAU, kad. «cMCUUT», «TAOM»
e-mail: echibisova@mail.ru

[lens paboThl cocTOsiIa B CTATUCTUYECKOM OLIEHKE CTaOWJIBbHOCTH
MEXaHUYECKHUX CBOWCTB pa3IMYHbIX MoiydadpukaToB u3 cruiaBa T1-6Al-4V B
3aBUCUMOCTH OT KOJIeOaHUI MapOYHOTO COCTaBa U pa3pabOoTKe peKOMEH AU JJIs
MOBBIIMICHUS WX KadecTBa IyTEeM KOPPEKTUPOBKHM XHUMHUYECKOTO COCTaBa.
OObeKTaMy MCCIIENOBAHUS TOCTYXWIH TPYTKH M TOKOBKH TMPOMBINIJICHHOTO
NPOM3BOJCTBA M3 pa3HbIX Moaupukanuii cruiaBa Ti-6Al-4V, u3roropiieHHbIC B
2000-2014 rr.: BT6, BT6u, BT6C, Grade 5, Grade 23. Ciaurky ObIIN BBIIIABIIEHBI
METOJIOM JIBOWHOTO W TPOMHOTO BAaKyyMHOTO JYrOBOTO TIEperuiaBa, a TaKkKe
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TapPHUCAKHBIM + JBOWHBIM BaKyyMHBIM JIYTOBBIM TE€pETuUIaBoM. YacTb CIMTKOB
Oblla JIOMOJIHUTENLHO JIETUPOBaHA KuUciIoponoM. Bce aedopmupoBaHHBIE
noryhaOpuKaThl OBUTM TIOJBEPTHYTHl TEPMHUYECKOW 0O0pabOTKe IO 3aBOJICKUM
pexnmaM. CraTHCTHYECKYIO0 00paboTKy mpoBoawmm ¢ noMornbio TITIIT «Stadiax.
Kpome cTaHgapTHBIX YHCIOBBIX XapaKTEPUCTHK (BBIOOPOYHOE CpelHee, pa3Max,
CTaHJapTHOE OTKJIOHECHHE, JIOBEPUTEIHHBIN WHTEpPBal CpPeAHETO, KO3(PHUIIMEHT
Bapualluu), OINpeAesisii Takke Kod(DPUIMEHThl MapHOM U MHOXKECTBEHHOMN
KOppEJSIMA U JIOJI0 BapuUallid CBOMCTB, OOYCJIOBJICHHYIO BIIUSIHUEM Pa3HBIX

(hakTOpOB.

Jlnana3oH W cpegHuE 3HAYEHUS JIETUPYIOUIUX HJIEMEHTOB, MpUMEcCEd u
MEXaHUUYECKUX CBOMCTB MPYTKOB M MOKOBOK BCEX MCCIIEIOBAHHBIX THUIIOPA3MEPOB
B IIEJIOM COOTBETCTBYIOT HOPMATUBHOM AoKymMeHTauuu. OaHako aiis criaBoB BT6
u Grade 5 cpennue 3HaYCHMS, (AKTUICCKHE U CTATUCTUICCKUE («TPEXCUTMOBBIC))
JIMANa30Hbl JIETUPOBAHUS [JI alIOMUHUA U KUCIOPOJA CABUHYTHI K BEPXHEMY
npefeny MoJisi JONycka. ITO TMPUBEIO K TOMY, 4YTO JUIsl psla CIUTKOB
CTPYKTYPHBIA SKBHUBAJICHT IO aJIOMUHUIO JOCTUTaeT 3HAYCHUM, MPEBBIIIAIONINX
KPUTHUYECKOTO YpOBHS 9%, CBBIIIIE KOTOPOTO BO3MOXHO 00pa30oBaHUE aTFOMUHUIA
TUTaHa U CHIDKCHHUE TUIACTUYECKUX CBOMCTB MPU OJHOBPEMEHHOM IMOBBIIIEHUU
MpPOYHOCTH. [10 JTaHHBIM CTATUCTUYECKOTO aHAIN3a MPOYHOCTHBIE U INTACTUYECKUE
CBOMCTBA OJIHOTHUITHBIX MOITY()aOpHUKATOB MOTYT U3MEHSATHCS B JOBOJIBHO IIMPOKUX
npeaenax. AOCOMIOTHas pa3HUIlA MEXAY MAaKCUMaJIbHBIM W MHHUMAJIbHBIM
3HAYEHUSMHU Tpejiesia MpoyHoCcTh MoxeT pocturath 100-160 MIla, TpexcurMoBblii
uatepBan — 180-360 MIla, koaddumument Bapuaruu — 2-7 %. bonee Bvicokuid
pa3dpoc 3HAYeHUW UMEIT yaapHas BSI3KOCTh, BSI3KOCTh pa3pylICHUs W
MJIaCTUYECKUE CBOMCTBA. [[s ATHMX XapaKTepUCTUK BeMMurMHa Kod(duimeHrta
BapUallMU Ha MOPSJIOK BBIIIE, YEM JIJI1 BPEMEHHOTO COMPOTUBJICHUS Pa3phIBY, U

cocrasiseT 8-30%.
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[lo pe3ynabTaTam KOPPEISLMOHHOIO aHajdu3a ObLIO YCTAHOBIEHO, YTO
3HaUMMasl JIOJIsl BapHUallMK Yy TMpejesia MPOYHOCTH, 00YCIOBICHHAs KOJICOAHUSIMU
XUMHUYECKOTO COCTaBa, BBIPAKEHHOTO YEpPE3 SKBUBAJIEHTHI [0 AIIOMUHUIO U
MOJIMO/ICHY, MOXET U3MEHATHCS OT 15 10 45%. [1pu 3TOM OBUIO yCTaHOBJICHO, YTO
KOO PUIIMEHT KOppeNsIMd M, COOTBETCTBEHHO, JIOJsI BapHali CBOWCTB
CYIIECTBEHHO 3aBHUCST OT OJTHOPOJHOCTH XUMUYECKOTO COCTaBa B 00beMe YaCTHOM
napTuu. IS miacTUYecKUX XapaKTepUCTUK, JUaMeTpa OTIedaTka U yAapHOU
Bsskoct KCT  koaddurmentsr koppemsiinu He npesbimaiot 0,5, mostomy goms
Bapuaiuu cocrasiisieT ~10-25%, B To Bpems kak mia yaapHou BsskoctH KCU
MOXET Uu3MEHAThCA OT 12 mo 60%. IloaTomMy ecinu OpuEHTHpPOBATHCS Ha
npouHocTHbIe cBoricTBa 1 KCU, TO mys crabmmmsaruu ux pazdpoca B mpeaenax
NapTUM  OJHOTUIHBIX  MoNypadbpukaToB, HEOOXOAMMO, 4YTOOBI BEJIMYMHA
CYMMapHbIX KOJIEOAHMII XMMHUYECKOTO COCTaBa, HKBUBAJIEHTHOI'O AIOMUHHUIO U
MosnOJieHy, Opl1a Ha ypoBHE 65<2,0+2,5% (S<0,3+0,4%).

JUiss TOBBIIIEHUS] CTAOMJIBHOCTH KOMIUIEKCA MEXAHMYECKUX CBOWCTB
1EJIeCO00pa3HO CY3UTh U CABUHYTH K LIEHTPY MOJS JOMYCKAa CTaTUCTHYECKUI
JIMara30H JIETUPOBAaHUS [Ji1 AJIOMUHUSA W KHUCJIOpPOAa, a TaKXe YCTaHOBUTH
JOMYCTUMOE CYMMAapHOE COJEpaHUE ATIOMHHHUS U TNPUMECEH, HCKIIOYalollee

06p330BaHI/Ie AJIIOMHMHH A TUTaHa.

MNOBBIIIEHUE KAYECTBA CBAPHBIX COEJUHEHUM
AJIIOMMHUEBBIX CIIJIABOB

Kowmaposa E.B., ConoBseBa 1.B.

Hayunblie pykoBoauTenu — 1OUEHT, K.T.H. JlaBbiaeHko JI.B.
MoCKOBCKMI1 NOTUTEXHUYECKUI YHUBEPCUTET, Kad. «MaTepuanioBeaeHue»
e-mail: mami-davidenko@mail.ru
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AJIOMUHHUEBBIE CIUIaBbl OCTAIOTCS OJHUM M3 OCHOBHBIX MAaTE€pUaJoOB
aBUAIIMOHHOM M pakeTHO-KOCMHUYECKOM TexHUKH. Ilo mporHosy morpebiieHue B
aBUALlMM BBICOKOKAYECTBEHHBIX ATIOMUHHUEBBIX CILIABOB (YJIYyYIIEHHBIX CEPUIHBIX
MapoK) 1 HOBBIX QJIIOMHHHEBBIX CIUIaBOB B 2020 r. MOkeT cocTaBuTh 0K0s10 60%
oT oOmiero od6beMa NOTPEOJAEMBIX B aBUACTPOCHMM MarepuanoB. OIHUM U3
(GakTOpOB  HEYAOBIETBOPUTEIBHOTO  KadyecTBa  CBapHBIX  COCIUHEHHI
QIFOMUHUEBBIX CILIABOB SIBIISIOTCS IOPBI, KOTOPBIE HAXOIATCA B JIMTON CTPYKTYpE
U 30HE CIUIABJICHUS, YTO MPHUBOAMT K CHIKEHHUIO MPOYHOCTHBIX XapAKTEPHUCTHK.
[{enbto paboOTHI SABISAETCA CHU)KEHHE HHTEHCUBHOCTH OPOOOPA30BaHUsS B CBAPHBIX
COEMHEHMSIX AIIOMUHHUEBBIX CILJIaBOB. B naHHON paboTe McciaenoBaHO BIUSHUE
3a30pa MEXAy CBapUBAa€MbIMU IOBEPXHOCTSIMU Ha IMpOILEcC MOPOOOpa3OBaHUs
CBapHbIX COEAMHEHHUH U3 allOMMHHMEBOro ciiaBa AMr6 u paspaboTaHbl
PEKOMEHIAallMU 10 BHIOOPY ONTHUMAJIbHOM TEXHOJIOTMHM HW3TOTOBJICHHUS CBapHBIX
koHCTpykimi Ha AO «BIIK HIIO MammHoCTpoeHHE» € NMOMOIIBIO APTrOHHO-
JNYrOBOW CBapKH BOJIb(PPAMOBBIM 3JIEKTPOJOM. MHUKpPOCTPYKTYpPHBIM aHaIu3
npoBo i Ha Mukpockone Olympus GX51.

Baxneimen  XapakTEpUCTUKOW  QJIIOMHHHMEBBIX  CIUIABOB  SIBJIAETCS
o0Opa3oBaHKe Ha WX MOBEPXHOCTH okcuiaa amoMuHus Al,O3, KOTOpBIH MOKpHIBAET
METAJIJI IIPOYHON U TUIOTHOW TUIEHKOM. DTa IJIEHKA TP HOPMAJIbHOM TEMIIEpATYpE
oOnazaeT 3alIMTHBIMM CBOWCTBAMH, TaK Kak [MPEMsITCTBYeT JajbHeiieMy
oKucieHuto coeauHenus. OnHako Oobinast pazHuia KodPQPUIMEHTOB TEIJIOBOTO
paclIMpeHust U TEMIEPATYpPhl IUIABJIEHUS OKCHIHOM IJIEHKW U OCHOBHOTO CILJIaBa
3aTPyNHSIET MPOLECC CBApPKU, CHUXKAET TEPMETUYHOCTHh IIBA M MEXAHUYECKHUE
cBoiicTBa. Hambonee omacHbIM cCuUMTaeTCs B3aUMOJICUCTBHE BIIArM HArpeToro
MeTajula KpOMOK, IPUCAI0YHOT0 MaTepuraia, U BJIard THIPaTUPOBAHHBIX OKHCIIOB.

Ba)XHBIM NOATOTOBHUTENBHBIM 3TAllOM K CBApPKE SBIISIETCS pa3/iesika KPOMOK
(mo I'OCT 14771-76) u BBIOOp mUpuHbI 3a30pa. CorjacHo paboram bposko B.B.

B HCAOCTATOYHO IIHPOKOM 3a30pcC MMPOUCXOAUT OI'PAHUYCHHC oO0Bbema rasa,

46



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

KOHTaKTHPYIOLIErO0 C TOBEPXHOCThIO cBapuBaeMoro Meramwia. llpu 3Tom
CO3JAIOTCSl YCIIOBUS, NPEMSATCTBYIOIIME PA3JIOKEHUIO THUJIPOKCHIIA TPU CBApKE
BILUIOTHh JIO Hayajia IUIaBJI€HUs MeTaia. B pesynbrare ruapOKCHIIbI MONAJaloT B
JUTOM MeTaul IIBa, I/€ 0IpU JAIbHEHIIEM HX Pa3JI0KEHHH IPOUCXOIHUT
oOpa3oBaHue IMOp B JUTOM MeTtayie mBa. B paborax Hwuxudoposa I'.J1.
OTMEYAETCsA, YTO YBEJIMYEHUE IIMPHUHBI 3a30pa CO3/AET YCIOBHUE, NMPU KOTOPOM
0oJiee MHTEHCUBHO NPOUCXOJIUT PA3NIOKEHHE IUICHKHM Ha TOplax AeTalleld Mo
BO3JICCTBHEM M3IyUYEHUs JyTY, IPOHUKAIOUIETO HA TOPLBI.

JIsl OLEHKM BIIMSIHMSI BEJIMUMHBI 3a30pa HAa BEPOSITHOCTH OOpa30BaHUsS IOpP
npu cBapke ciiaBa AMr6 ObUTu paccuuTanbl 00bEeM rasza, KOHIICHTpalus mapa B
3a30pe W yBEJIMYEHHUE YIEIbHOIO Beca mapa B rase 3azopa. [lpu Bennuune 3a3opa
0,1 MM yBenuyeHue yIeapHOIO Beca mapa B raze 3azopa coctanisier 400 /™M, a
mpu 0,5 MM - 100r/m°. Pacuer moKasbIBaeT, YTO HPH HEIOCTATOYHON BEIMUYMHE
3a30pa MOpHI MPU CBapKe aJIOMUHHUEBBIX CIUIABOB 00pa3yroTcst 00jiee HHTEHCUBHO
3a CYeT COpOMPOBAHHON Ha OBEPXHOCTH BJIATH.

B pesynbrate MpOBEAEHHOTO MHUKPOCTPYKTYPHOIO aHaju3 CBApHOTO
coenuHeHus cruiaBa AMr6 ycTaHOBIIEHO, YTO INOPUCTOCTH B JINTOM CTPYKTYpE
CBApHOTO COEJMHEHMsI, BBIIIOJHEHHOTO 0€3 3a30pa MeXIy CBapHUBaeMbIMU
ITOBEPXHOCTSIMH, MHTEHCHBHee npumepHO Ha 30%, 4yemM MOPUCTOCTH CBAapHOTO
coearHeHus ¢ 3a30pom 0,5 Mm.

[IpoBeneHHbIE HCCIIEOBAaHUS TOKAa3bIBAIOT NPEUMMYIIECTBO 3a30pa IpU
CBapKe aJlOMHHHMEBOro cruiaBa AMro6, KOTOphI CHOCOOCTBYET YAAJIECHUIO

I'uapaTupPOBAHHBIX OKHUCJIOB U ITOJIYYCHHUC KAYCCTBCHHOI'O CBAPHOI'O IIBA.
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HCCJEJTOBAHUE MEXAHUYECKNX CBOMCTB TEXHUYECKOI'O
TUTAHA U CILVIABA TI-6AL-4V, MUKPOJIET UPOBAHHBbIX
KHNCJI0OPOAOM

[ImsipoBa A.B., Kononosa U.C., TynenkoB A.M.

Hayunsie pykoBogutenu — npod., A.1.H. Eroposa 1O.b., ct. npen. Unbucosa E.B.
Crynuucknit pumman MAU, kad. « TAOM», kad. «MCUUTY,
MAMU, xadp. <cMUTOM»
e-mail: shmyrovaalisa@mail.ru

B Hacrodmee BpeMs KHCIOPOJ TMEPECTAIM CUUTATh KpanWHE BPEIHOMU
MPUMECBHI0, KOTOpas YXy[AIMIaeT CBOWCTBA THUTAaHA W THUTAHOBBIX CILJIABOB.
HccnenoBanusi MOCHENHUX JIET TMOKa3ajid, YTO OH MOXET OBbITh TIOJIE3HBIM
JCTHPYIONTUM  DJIEMEHTOM, KOTOPBIA TIPHM  OMNPEACICHHBIX  KOHIIEHTPAIHIX
MOBBIIIAET MPOYHOCTHBIE CBOMCTBA TUTAHA U €0 CIUIABOB 0€3 KaTacTpoPUIecKoro
YXYALICHUS] XapaKTepUCTUK miacTUUHOCTH [1]. Llenpio naHHOM paboOThl ABUIIOCH
UCCIIEIOBAHUE BO3MOKHOCTH MUKPOJIETHMPOBAHUS KUCIOPOJOM THUTaHA W CIJIaBa
Ti-6Al-4V. Jlns sToro Oblia cHaYajia MPOBEACHA TCOPETHUECKAs: OLICHKA BIIMSHUS
kuciopoaa (mo 0,6% M.) Ha mpeaena NPOYHOCTH, OTHOCUTEIbHOE YJJIMHEHHE U
MOTIEPEYHOE CY)KEHHWE THUTaHa, KOTOpas ToKaszajla, 4YTO TUTaH IeJIecoo0pa3Ho
aerupoBaTh kuciaopoaom 1o 0,4%, a cra Ti-6Al-4V — o 0,25%. Kpome a3toro,
MPOBOAMIIM CTATUCTUYECKUE MCCIEIOBAHUS COJIEPKAHUS JETUPYIOIINX AJIEMEHTOB
U TpUMecei B CIIUTKaX M YPOBHS MEXaHWYECKUX CBOWCTB KOBAHBIX IPYTKOB
nuaMmeTpoM 14 mMm. [IpyTku ObUIM U3TOTOBJICHBI MO MPOMBIIIICHHON TEXHOJIOTHU B
1970-1980-x u 2000-2014 romax. O6beKTaMU MUCCIETOBAHUS TTOCTYKUIH TPYTKH
U3 TEXHUYECKOTro TuTaHa pasHbix Mapok (BT1-00, BT1-0, Grade 2, Grade 4)
U pasnuuHbIX Moaudukanmii crutaBa Ti-6Al-4V (BT6, BT6u, BT6C, Grade 5,
Grade 23). Bcero 6bu10 HcciemoBano 6ojee 2500 oOpas3ioB s MEXaHHYCCKUX
ucnbiTanuid. Jimst cratuctudeckoro ananuza npumenstin [T «Stadia». Beuto
YCTAaHOBJICHO, YTO CpEIHEEe cojiepkaHue aaroMuHus B criaBax BT6 u Grade 5
yBenuuuiochk € 6,0 1o 6,35-6,4%. Cpennee coepkaHue KUCIOPO1a YMEHBIIMIOCH
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¢ 0,11-0,12 mo 0,05-0,06% M., a azota ¢ 0,02 1o 0,006-0,01% M. COOTBETCTBEHHO.
CpenHuil ypoBEHb BpPEMEHHOIO compoTuBieHUs pa3peiBy B 2000-x romax
cHuzmics s tutada mapku BT1-0 ¢ 480 no 420 Mlla, a ais coutaBa BT6 ¢ 1050
10 960 MIla no cpaBHenuto ¢ 1970-mu rogamMu. OTHOCUTENBHOE YHJIMHEHUE U
ylapHas BSI3KOCTb TPU O3TOM TMOBBICHJIIMCh. JTO MOXKET OBITh CBSI3aHO CO
CHIDKEHHEM  TBEPAOCTH M TMPOYHOCTH THUTAHOBOM TyOKH H3-32 YMEHBIICHUS
conepxxanusi npumeceit [1, 2]. [loatoMy B Hacrosiliee BpeMsi CIUTKHU JIETUPYIOT
ATIOMUHUEM TI0 BEpPXHEMY JONMYCTUMOMY Mpelaeiay, a TakkKe MPOBOASAT
MukpoJierupoBanue kuciopogom (0,15-0,2%) mytem DOMMXTOBKU pyTUiaoMm. B
pe3ysibTaTeé 3TOr0 NPOYHOCTh MPYTKOB IOBBICHJIACH JI0 YPOBHS IPOYHOCTHU
MPYTKOB, KOTOPBbIE€ ObLIIM U3roToBJIEHHI B 1970-X rogax.

HeoOxoqumMo OTMETHUTH, YTO COJEp)KAHHUE KHUCIOPOJA JOJIKHO OBbITh
OTPaHUYECHO OMpEJEICHHBIMU TMpeJeaMi, TaK Kak Ui TuTaHa (mpu
KOHIIeHTpanusx Ooinee ~0,6%) u mist crutaBa Ti-6Al-4V (pu KOHIICHTpanUsIX
oonee ~0,25%) KHUCIOPOJ PE3KO CHUXKACT XapaKTEPUCTUKH IUJIACTUYHOCTH,

YAAPHOU BSI3KOCTH U TPEUIUMHOCTOMKOCTH.

Jluteparypa

1. Eroposa [O.b., J[laBeimenko JI.B., MamonoB W.M. Bnusnaue
JICTUPOBAHUS KHUCJIOPOJIOM Ha MEXaHWYECKHE CBOWCTBA MPYTKOB W3 THTAHA W
crtaBa Ti-6Al-4V [/ MexayHapoaHblii HaydHO-HCCIIEI0BATEIbCKUN JKYPHAT,
2015, 10(41), Yacts 2, C. 49-51.

2. ITonskun M.C., Eropoma IO.b., [aBwsiaenko JI.B. Cratuctudeckas
oIleHKa CBOMCTB TUTaHOBBIX criaBoB // TJIC. 2015. Nel. C. 27-36.

49



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

KOPPO3UOHHBIE UCIIBITAHUS CIIVTABOB YPAHA B CBUHLHOBOM

TEINIVIOHOCHUTEJIE

Jle6ener M.A.
Hayunsii1 pykoBoautens — ¢.H.C., K.T.H. [llopauxos J1.11.
HUAY MUOU, kad. «Pusudeckue npoOIeMbl MaTeprUaIOBEICHUS
e-mail: lebedmikh@gmail.com

B Hacrosmee BpeMs, BO BCEM MHUPE HSBOJIOLMOHHOE DPa3BUTHE SIEPHOU
HHEPreTUKU IMPAKTUYECKH HEBO3MOXKHO 0€3 IPOEKTUPOBAHUS U COOPYKEHUS
pEaKkTOpoB Ha OBICTPHIX HEHUTPOHAX. YHUKAIbHBIE OCOOCHHOCTH 3THUX PEAKTOPOB
(cBepXriryOOKHE BBITOPAHMSI, BBICOKAs SHEPrOHANPSHKEHHOCTh AKTHUBHOW 30HBI,
BBICOKME IIapaMeTpbl TEIUIOHOCUTENS, BO3MOJKHOCTH 3aMbIKaHUA  SACPHO-
TOIUIMBHOTO IMKJIA) OTKPBIBAIOT COBEPIICHHO HOBBIE BO3MOKHOCTH B pPa3BUTUU
anepHoil >HepreTukd. [lpu 3TOM *kecTkue TpeOOBaHUS K HAJUYHMIO B aKTUBHOMU
30H¢ peakTopoB bH 3amemraromux  marepuanioB, a TaKXe  BBICOKOE
TEIUIOBBIJIETIEHUE AKTUBHOM 30HBI, IPUBOJIUT K TOMY, YTO B Ka4y€CTBE MaTepHaJIa
TEIUIOHOCUTENII BO3MOXKHO HCIOJIB30BAHUE TOJIBKO JIMIIb  PAaCIUIABICHHBIX
METAJJIOB WJIM Tra3oB. B TO ke BpeMs, BeCbMa aKTYaJIbHBIM OCTAa€TCSA BOIPOC
TOIJIMBOOOECTIEYEHUSI ~ PEAaKTOPOB  ATOr0  THUMA.  3HAYUTENbHBIM  00bEeM
UCCJICIOBAHMM, TPOBEJEHHBIX Kak B P®, Tak u 3a pyOexom, mokazai
HECOBEPILECHCTBO TAaKMX TOIUIMBHBIX KOMIO3WLMN, KaK IHOKCH], KapOua WU
HUTPUJ YpaHa, IPU OTOM ITOBCEMECTHO OTMEUYAETCs IEPCIIEKTUBHOCTH CIUIABOB
ypaHa ¥ IUTyTOHHUs I UCIOJIb30BAaHUs B Ka4€CTBE TOIUIMBA peakTopoB bH.

Llens pa®oThl cOCTOSIa B YCTAHOBJICHUM BIMSHHS JIETUPOBAHUS ypaHa Ha
pacTBOPUMOCTh B CBUHIIOBOM TeruioHocutene. i 060CHOBaHMS BO3MOKHOCTU
WCIIOJIb30BaHUsl METAJUIMYECKUX CIUIaBOB ypaHa B peaktopax tuna BbPECT u
CBBP B Hacrosmieit pabotre mpoBeneHbl AUQPGY3UOHHBIE, KOPPO3HOHHBIE

VCOBITAHUS PAa3JIMYHBbIX CIUIAaBOB ypaHa cO cBUHUOM. [IpoBenaeH kpurtmyeckui
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aHaIM3 JMUTEPATypbl, MOKA3aHO OTCYTCTBHE OTKPBITHIX JAHHBIX IO MIpoOieme
B3aMMOJICUCTBUS YPAHOBBIX CILJIABOB U CBUHIIA.

B xone paGoTsl METOIOM BaKyyMHOM JYyroBO#l TUIaBKH M 3aKaJKHU C LIEJIBIO
dbukcaru r-¢a3bl ObUTH U3TOTOBJICHBI CTUIABBI YpaHa, KOTOPHIE PACCMaTPUBAIOTCS
B Ka4eCTBE KaHIUAATHBIX TOIUIMBHBIX MaTepuanoB peakropoB BH: U + 13 mac. %
Zr,U+5 wmac. % Nb, U + 5 mac. % Mo, U + 10 mac. % Mo, U + 15 mac. % Mo.
[IpoBeneHbl KOPPO3UOHHBIE UCTIBITAHUS TUX CIUIABOB B CBHUHIIE IIPHU TEMIIEpaType
700 °C. HccremoBaH XapakTep B3aWMOJCHCTBHE MEXKAY CIUIABaMH ypaHa W
CBUHLIOBBIM TEIIOHOCUTEIIEM.

Ha ocHOBaHMM pe3ynbTaTOB aMITyJIbHBIX HCIBITAHUN MO B3aUMOJCHCTBHIO
CIUIABOB YpaHa CO CBHHIIOM IOJYYEHBI CIEAYIOIIHNE PE3YIbTATHI.

1. ITokazano nosiHOEe pacTBOpeHue ¢ 13 mac. % Zr, 4TO MOATBEPKIAAET
nanubeie Koennnra o pactBopumoctu Zr B Pb u yka3piBaeT Ha HENMPUMEHHUMOCTh
JIETUPOBAHUS YpaHA HIUPKOHUEM.

2. ITokazano, yro cmmaB U — 15 mac. % Mo MeHee NOABEpPKEH
PacTBOPEHHIO B CBUHIE OJjarojapsi MOBBIIEHHOW CTaOMIIBHOCTU Y-(a3bl CIUIaBa.
CnenaHo mpenanosaoKeHWe O HaMMEHbIIEH CTeNEeHW JIMKBAIMOHHBIX MPOIIECCOB B
3TOM CILIABE.

3. Ha ocHoBanuu cpaBHeHus pactBopumoctu criaBoB U — 13 mac. % Zr
nu U — 15 mac. % Mo B CBUHIIE U CONOCTAaBJIEHUS MU3MEHEHUIl MUKPOTBEPIOCTH
CIUIAaBOB CJEJIAaHO IMPENINoJIoKeHHEe 00 YCHUJICHHHM Ipoliecca PACTBOPEHMsS IPH
JMKBAIMOHHOW HEOJHOPOIHOCTH CILIABOB.

OCHOBHBIMM HHCTPYMEHTAMHU HCCJIEIOBAHUSL PE3YJIbTATOB HCHBITAHUI
sBisieTcss  MuKpoTBepaomep Future-TechFM-800 w pacTpoBblii  3JICKTPOHHBIH
mukpockon JEOL  6610LV ¢  mnpuMeHeHueM  MHUKPOPEHTT€HOBCKOIO

CIICKTPAJIbHOI'O aHAJIN3a.
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MATHUTHO-UMITYJIBCHOE IPECCOBAHME + CITIAPK-
INJTABSMEHHOE CIIEKAHUME ITOPOLIKA AL,0O;

JlebeneB M.A.

Hayunsrit pykoBoauTENbh — TOIEHT, K.(¢.-M.H. 'puropses E.I'.
HUAY MUOU, kad. «Duznyeckue npodaeMbl MaTepUanIoOBEICHUS
e-mail: lebedmikh@gmail.com

MarHuTHO-UMIYJIbCHOE TPECCOBAHUE COBMECTHO CO CHApK-IUIa3MEHHBIM
CIIGKaHUEM  SIBISIETCA  OJHUM M3  CaMbIX  TEPCIEKTUBHBIX  METOJOB
KOMMAaKTUPOBAHUS  TOPOIIKOB B  TrpaHyJbHOM  metamtypruu. Kepamuka
MPUMEHSIETCS B CAMBIX PA3JIMYHBIX 001aCTSIX HAYKH U TEXHUKH, BKIIIOYAs! SIACPHYIO
SHEpreTuKky. Beap MMEHHO TaM HCMOJB3YIOTCA CaMble MPOYHBIE, TBEPJbIE U
yHUKallbHbIE Marepuaibl. M300peTeHne MeTona MOJyYeHUsS alFOMOOKCHIHON
KEpAMUKH BBICOKOW TBEPJIOCTH M TMPOYHOCTH TMO3BOJUT IMPUMEHSATH €€ B
HIMpOYAIIeM Kpyre U3JIeIul, TaKUX KaK peXyIluid MHCTPYMEHT, OpOHS U TOMY
noJ100HoeE.

[lens pa®OTHI: MOBBIINIEHUE MUKPOTBEPIOCTH AITFOMOOKCHIHOU KEpaMHUKH.
Ha onHOM u3 mepBBIX H3TamoB HCCIEIOBaHUN C(HOPMHUPOBAHBI KOMIIAKTHI C
MOMOIIbI0 ycTaHOBKM «MMmynbc 8-1» MO pa3nuyHbIM peXUMaM MarHUTHO-
UMITYJIbCHOTO MPECCOBAHMS Il Kaxaoro odpasua. Jlaiee mpoBeAEHO CIIEKaHUE
nopomika 6—u o—¢assl Al,O3 Ha ycraHoBke «Spark Plasma Sintering Systemy.
Cnapk—Iu1a3MEHHOE CIEKAHUE OCYIIECTBIECHO C MPUJIOKEHUEM MAaKCHMAJIbHOTO
JIaBJICHUS, JJISI UCIIOJIB3YEMBIX TPaUTOBBIX MATPUI] C BHYTPEHHUM JUAMETPOM B
10 mM, u mpoBeneHo moj Bakyymom (5 — 10 I1a) ana nerazanuu copOUpOBaHHBIX
razoB C IOBEPXHOCTHM BaKyyMHOH KaMepbl, 0oOpa3lla M H30JsTOpa BO BpeMs
OBICTPOTO Pa30TPeEBa, U 3a CUET MPOMYCKAHUS MyJIbCUPYIOMIETO BBICOKOTO (2,5 KA)
AIIEKTPUUYECKOT0 TOKA ¢ HU3KKUM (8 B) HanpsikeHueM.

[TpoBeneno crekanue 6- u a-Al,0O3 Merogom CIIC Mo TeXHOJIOTHU: HArpeB

m0 1400 °C mpu Viarp = 100 °C/MuH, ¢ mocienyromeid BbIACPKKON NPHU AaHHOM
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temriepatype 10 MuHyT. 3HaueHUs CpeHEd MHUKPOTBEPAOCTH IO MOBEPXHOCTH B
oOpaslax, MOoJIy4YeHHBIX MO JaHHOMY pexumy, npesbimaioT 21 ['Tla. U3mepenus
MUKPOTBEPAOCTH B 00BEME TOTOBOM TaOJIETKU BBISIBUIIM 3HAYEHUS 3aMETHO BBHIIIIE,
9YeM Ha ee MOBEPXHOCTH. B oTaenpHbIX 00sacTsax odobema odpasna u3 6-Al,03 ona
nocturana 45 I'Tla. I3mMepeHue MHKpPOTBEPIOCTH TOTOBBIX OOpa3IOB MPOBEACHO
Ha MUKpoTBepaomepe Future — Tech FM-800 mo cranmapTHOH METOUKE.

HccnenoBanne MHUKPOCTPYKTYpPbl Ha CKOJIE KOMIIAKTa C TOMOIIBIO
pactpoBoro anektponHoro mukpockona TESCANVEGAS mnokazano Hammuue
MPEUMYIIIECTBEHHO B IIEHTPaJIbHBIX 001acTsAx oOpas3la aHOMaJbHBIX 30H C
oumMomabHOM CTpyKTypoi. [lepen uccnenoannem Ha POM ¢ nienpro obecriedeHus
croka 3apsga c HempoBojsmero Al,O; Ha 00pasibl HaHECEHO NaUTATUH —
IJJATUHOBOE TMOKPBITUE C TIOMOIIBIO YCTPOMCTBA IUIA3MEHHOTO HAHECEHUS
nokpeITuii/ TpaBienus: Denton Desk V HP.

OCHOBOM CTPYKTYphl TaKUX OHMOJAIBHBIX 30H SBJSIOTCS XAOTUYHO
OpPUEHTUPOBAHHBIE IUIOCKUE KPUCTAIUIBI C MPOAOJBbHBIM pa3zmepoM 110 40 MKM,
MyCTOTBl MEXJYy KOTOPHIMH 3allOJIHEHbI MEJIKUMHU 3€pHAMHU  pPa3MepoM
0,25 — 1,0 mxm. KoHnienTpanus 308 ¢ OMMOAANBHOM CTPYKTYPOU YMEHBIIIAETCS T10
yAAJICHUIO OT IIeHTpa obpasiia k nepudepun. OnTUMaIbHBIM pa3MEpPOM YacCTHIl B
MeJNKo3epHUcTon cTpykrype siBisercs 0,2 — 1,0 mxm. [Ipu Gosiee MeNKUX 3epHAX
HE MMPOUCXOUT MOJTHOE CPAIIMBAHUE YACTHUIl MKy CO00i, a ipu Oosiee KPYIHbBIX
3epHaxX CHIDKAIOTCS 3HAYCHHUS MHKPOTBEPJIOCTH B OMMOJAIBHBIX 30HaX. Takum
o0pa3oM, 3a cueT aHOMaJIbHOTO POCTa 3€PEH B CIIEYEHHBIX 00pa3iax GopMupyercs
OuMoJaabHasi CTPYKTypa C TMOBBIIIEHHOW MHKPOTBEPJAOCTHIO. JIBMXKYIEH CHUION
aHOMAJILHOTO POCTa 3€PEH SBISETCS M30BITOK BCEX BUJIOB CBOOOJHOM SHEPIUU
Marepuania, B TEPBYIO oOdYepenb, MAehOpPMAIMOHHOW ©  TIOBEPXHOCTHBIX

COCTaBJIAIOIIHNX.
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PEOJIOTMYECKHUE CBOMCTBA U YCJIOBUSA INOJOBUS
IHPU OCAJAKE TUTAHOBOI'O CIIVIABA BT20

3axapoB A.C., KougpatseB H.A., Manmunun B.B.

Hayunsiit pykoBogurens — Epmaxos E.N.
Crymunckuit punuan MAU, kad. «TAOM»
e-mail: sf.mati@mail.ru

MakpoCKONMYeCKUMH NTEPEMEHHBIMU TUTACTHYECKOU JTehopMaIuu SBISIOTCS
HanpsbkeHne tedenus O, Temmeparypa t, ckopocth aedopmaruu €, CTEICHb
nebopMalii €, BpeMsl T, CTPYKTYPHBIA mMapaMeTp S U THAPOCTATUYECKOE
nasnenne P. CooTHomenne mMexny Os M mepeduciieHHON TpyNIol He3aBUCUMBIX
apaMeTPOB OMHUCHIBACTCS PEOJOTMYCCKHM YpaBHEHHEM cOCTOsHUS: Os=G (i, &, &,
1, S, P). Ilpr KOMIIBIOTEPHOM MOCIMPOBAHUN TPOIECCOB 0OPaOOTKH METaLIOB
JABJICHUEM  Ba)XHOE  3HAYEHHWE  HKMeeT  BBIOOP  MeTo/Ja  HMCHIBITAaHUU
HKCIIEPUMEHTAIBbHBIX 00pa3loB, MacuTada moaoous, ycaoBUui noaooust 0Opasios
¥ HAaTYpHBIX 3aroToBOK. [1o pe3ynbraraM BBICOKOTEMIIEPATYPHBIX HCITBITAHUN Ha
pacTsbKeHHe U ckatue oOpasnoB criaBa BT20 o6ocHOBaH BBIOOp MCTIBITAHUHN Ha
cxkatue. CoOnrofieHue YCIOBUM T'E€OMETPUYECKOro TMOA00USI CXOJACTBEHHBIX
pa3MepoB, CTPYKTypHOro mojoOus, paBEHCTBA TeMIlepaTyp, CTEleHen
nedopManmu, ckopoctel AehopMallii U YCIOBUM TpeHUs oOecrieurBaeT 1moao0ue
YCHJIMH OCaJKH, paclpeaeiieHue WHTESHCHMBHOCTH HampspkeHui (0;), cpemnux
HanpsokeHuit (©.,) n HakomneHHoOH nedopmanuu (€) y 3KCIEPUMEHTAIbHBIX
obOpasnioB J15MM u y BUPTyanbHBIX 3arotoBok 3150 wmm. Ilpemioxkeno
BHYTpEHHUE aKTHBHble mapamerpsl O, M & TPHHATL 3a MHapaMeTpHl,
onpeenstonye (HpopMUpPOBaHHE CTPYKTYPHOTO COCTOSIHHSI — Je(OpMHUPYEMBIX
3aroToBoK. [IpMBOIATCS pPE3yNbTaThl BBICOKOTEMIICPATYPHBIX WCIBITAHUNA Ha
OCaJIKy IIIMHIPUYECKUX 00pasroB criaBa BT20 ¢ pa3nuyHbIM OTHOIIEHHUEM
HAYaJIbHBIX ~ pa3MepoOB  C  TOCTOSIHHBIMH  CKOpOCTsIMH  nedopmaruw,

CBUACTCIILCTBYIOIKEC O pPCIIarOmeM BJIUAHHUK CXOACTBCHHBIX pPa3MEpOB U
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ckopocTu JedopMallud Ha HaNpsDKEHUE TedeHus, pacnpeneneHue Og, U g 10
MEPUJIMATBHOMY CEUYEHHUIO 3KCIEPUMEHTAIBHBIX 00pa3lloB M BUPTYaJIbHBIX

3aroToOBOK.

KOHIENTYAJIbHBIN MOAXO0OJA K MOAEJIUPOBAHUIO CTPYKTYPBI
ITPHU ITAMITOBKE 3AI'OTOBOK JUCKOB U3 HUKEJIEBOI'O
CIIUTABA 311742-U /1

MepkynoB A.JL., IlepeBo3oBa E.A.

Hayunslil pykoBoauTens — K.T.H., 1ol. {yropes FO.1O.
Crynunckuit punmnan MAU, kap «TAOM»
e-mail: yuraszl@mail.ru

®opMHUPOBAHUE CTPYKTYPHI 3aTOTOBOK JIMCKOB U3 KaPOIMPOYHBIX HUKEJIEBBIX
CIUIABOB OCYILECTBIIAETCS B MHOTOIIEPEXOHBIX MPOLECCaX OCAIKHU, IITAMIIOBKU H
TepMuuecKoil 00paboTku. OCHOBHOE (POPMUPOBAHUE CTPYKTYPHI 3aKJIa/IbIBACTCS B
MpoIleccax OCajKH, CTeneHb aeopmaruu kotopoi coctanisieT 40-70% ot oOmei
CTENEHU JAepopMali OTAEIbHBIX D3JEMEHTOB JUCKAa CTYNUIBl W TOJOTHA.
CrpykTypHasg MOJeib AMCKAa CO3JAETCS Ha BEPXHEM KOHTHHYAJIbHOM YPOBHE
UEPapXUYECKOT0 KPUCTAIUIMYECKOTO CTPOEHUS METAUIMYECKHX MaTepHalioB C
VICITOJIB30BAaHUEM IPOTPAMMHBIX KOMIIJIEKCOB TEXHOJIOIMYECKOTO MOAEIUPOBAHUS.
[lo pe3ynapTaTaM MOJAENUPOBAHUS YCTAHOBJEHA CBS3b MEX]IYy BHEIIHUMHU
napaMeTpaMH TMpolecca OCaIKU: TeMIepaTypod, CTeneHblo aedopmaluu,
CKOpOCTBbIO JeopMallul U TEOMETPUUYECKUMH pa3MepaMM; BHYTPEHHUMHU
napamMeTpaMM: CpPeAHUM  HANpsHKEHWEM M HAaKOIUIEHHOM  nedopmanueit
IKCMIEPUMEHTATBHBIX 00pa3ioB K15 MM U BUPTyalbHBIX 3aroToBok 300 MM.
PesynpTaTaMu MOAENUpPOBAHUS MpOLECCAa OCATKU C COOIIOJAEHUEM YCIOBUMI
noo0us M paBeHCTBAa CKOpocTed NedopMaluu SBISETCS YCTAHOBJICHHE YCIOBHS
paBeHCTBa BpeMeHH Jedopmaiiid oO0pa3loB M BHUPTYyaJIbHBIX 3aroTOBOK,
00eCreunBaOIIUX PABEHCTBO KHWHETHUYECKHX YCJIOBUM 3apOoXACHHUS M pPOCTa
3apOABIIIEN PEKPUCTAIUIM3AUUN B IPOLIECCE TUHAMUYECKON PEKPUCTAJUIM3ALUU.
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W3 pe3ynpTaTOB MOAETMPOBAHHUS CIIEAYET TaK )K€ PaBEHCTBO YyIEIbHBIX padoT
iacTU4ecko nedopmalii Ha €IuHUIy oO0bema O0pa3loB M BHUPTYaIbHBIX
3aroToBOK. OTKpBITBIM W TPEOYIOIMMM OSKCIEPUMEHTAILHOTO O00OCHOBAHUS
OCTaETCsl BOMPOC JIOCTATOYHOCTH «IIPEACTABUTEIBHOIO YKCIA 3€PEH» JOMYCTHUMO
WIM C JOCTaTOYHOM TOYHOCTHIO, OTOOPa)KAIOIIETO COOTHOIIEHHE M XapaKTep
U3MEHEHHE pa3Mepa pPEKPUCTATU30BAHHOIO Y-3€pHAa B TIpollecce W Tocie

nedopmari B o0pasiax u BUPTYaJbHBIX 3arOTOBKAX.

OYHAAMEHTAJIBHBIE OCHOBBI 1 ®OPMAJIN3ALMSA 3D
CTPYKTYPHO-TEOMETPUYECKOI'O MOIAEJIMPOBAHUSA
KPUCTAJVIMYECKOI'O CTPOEHUMSA METAIVIMMECKUX
MATEPHUAJIOB

Apramonosa H.B.
Hayunblii pykoBouTens — npodeccop, A.1.H. Hocos B.K.
Hayunsiit pykoBoauTenb — TOUEHT, K.T.H. Hectepos I1.A.
Crynunckuit pumman MAU, xad. « TAOM»
e-mail: artamonova98@yandex.ru
TenneHuuu K MOBBIIIICHUIO KU3HEHHOTO 1UKJIa U3JIeni
BBICOKOTEXHOJIOTUYECKUX OTpaciiedl peaju3yloTcsl € YCUIMBAIOUIEHCS POJIbIO
YUCJIEHHOTO0 MOJIEJIMPOBAHUS Ha Bcex ero stanax. Ocoboe 3HaUeHHe yIesieTcs
CHIDKEHMIO  PHUCKOB  MPOU3BOJACTBA  KOMIIOHEHTOB  M3JIEIUA  METOJaMH
IacTUUecko nedopmariuu, TpaHyJIbHOW U aJUTHUBHON TEXHOJIOTHH, a TaK XKe
00OCHOBAHUIO PEKUMOB UX TEPMOMEXAHUYECKOU 00pabOTKHU.
Breimonaeno 3D crpykrypHO-reomerpuueckoe moaenupoBanue (3D-CI'M)
KPUCTAUTMYECKOTO CTPOEHUS METAUIMYECKUX MaTepUaloB Ha BCEX M3BECTHBIX
MacIITaOHO-Pa3MEPHBIX YPOBHSIX BKIIHOYAsi CTPYKTYPHBIE €AMHUIIBI KPUCTAJLIIUTA

(MexxrpaHuvHbIe, MeK(a3zHble 00bEMBbI) ¢ MHCTPYMEHTAMH WX MOJCIMPOBAHUS U

reOMCTPpUICCKUMHU MOJCIISAMU.
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@opManpHbIl  MoaxoJ MHoroypoBHeBoro 3D-CI'M  mosmsapuyeckoro
KPUCTAJUIMYECKOTO CTPOCHHUs 3aAKIYACTCS B I'€OMETPUYECKOM IPEACTABICHUN
CTPYKTYPHBIX €IMHHUL] KPUCTAJUIMYECKOIO CTpOeHUs TBEPABIX Tell. OCHOBHas
CTPYKTYpHAasl €JMHNLA — KPUCTAJUIUT B PABHOBECHOM COCTOSIHUM IPEJCTABIICHA B
¢dopMme ycedueHHoro okradapa KenpBuHa. OHa 03 NMPOMEKYTKOB U HAJOKEHHM
3aIO0JIHAET KPUCTAUIMYECKOE TIPOCTPAHCTBO C YYETOM  MEXKIPAHWYHBIX U
MeX(pa3HbIX BAaKaHTHbIX OOBEMOB B 0O0JIaCTH CThIKa BEpUIMH, pedep M rpaHeil
CMEKHBIX KPUCTAJJIUTOB, IIPEACTABICHHBIX MaCCUBOM Pa3IMYHO
OpPUEHTUPOBAHHBIX HEHCKAXKECHHBIX KpUCTAUIMYeCKuX pemerok. 3D-CI'M B
JIOTIOJIHEHHWE K ONMCATEIbHOMY XapaKTepy CTPYKTYp COJEPXKUT (PU3HUECKU
000CHOBaHHYIO IIPOTHO3UPYEMYIO MOJEIb ITOCJIEIOBATEIBHOCTH 170:¢
dbopmupoBaHUs.

B snemeHTax paBHOBECHBIX KPUCTAJUIMTOB Pa3HOCTh CBOOOJHBIX SHEPTUM
MOXXET CIYKUTb JIBWKYIIEW CUJION HampaBleHHBIX AU(P(Y3MOHHBIX MOTOKOB
JIETUPYIOLIUX 3JIEMEHTOB U IIPUMECEN.

3D-CI'M no3BoJIsieT pelnTh psij TAKHX BaXXHBIX 33124 KakK:

YCTAHOBJICHHE COOTHOIIEHUS MEXIY Pa3MEPOM PAaBHOBEIMKHX KPHUCTALUIUTOB B
COCTaBE TOMOTEHHOW OJHO(DA3ZHOW CTPYKTYphl M HX CpPEJHUM pa3sMepoM B
IIPOU3BOJIBHBIX €€ CEUYECHMAX; BHU3yalIU3allMUd MPOCTPAHCTBEHHOIO CTPOECHUS
TOMOTEHHBIX U Te€TePOTE€HHBIX CILJIaBOB, a TaK ke (parMEeHTOB CMEXHBIX MEX- U
BHYTPUKPHUCTAJUINTHBIX IMPOCTPAHCTBEHHBIX IIPOLIECCOB 3apOXKACHUA M pOCTa
CTPYKTYPHBIX  COCTaBJIIIOIIMX €  BO3MOXKHOCTBIO  MacCIITaOMPYyEeMOCTH
CTPYKTYPHBIX COCTaBIISIIOIIMX; pa3padboTku 3D Mopenell MEXKPUCTAIUIUTHBIX U
MeK(]pa3HbIX O0BEMOB C PA3IUYHOM OPHEHTALMEH COMPATAIOMMNXCS PEHIETOK,
oTaMyaromuxcss GopMaMu U pa3MepamMu BaKaHTHBIX OOBEMOB; KOJMYECTBEHHOMU
OLICHKM TaKUX CTEPEOJIOTUYECKUX IIapaMeTpOB CTPYKTYPHOIO CTPOECHHUS Kak
aOCOJIIOTHBIE, yIeNbHbIE MEKTPAaHUYHbIE U MEK(a3HbIe MOBEPXHOCTU U OOBEMBI Y

CIUTABOB C pA3JIMYHOM BEIWYMHOM 3epHAa W OOBEeMHON jgoieit  [B-dasbr;
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BO3MOXHOCTb HLCJICHAIIPABICHHOI'0O BHUPTYAJIbLHOI'O BOSHCﬁCTBHﬂ Ha OTACJIbHBIC

MapaMCTphbl NN UX IT'PYIITY ¢ KOJIHYCCTBCHHBIM OIIMCAHUEM UX COOTHOIIICHMUA.

CO3JAHUE ITPOLOECCOB ITPOU3BO/JCTBA JIUCKOB
OTBETCTBEHHOI'O HASHAYEHUA U3 HUKEJEBOI'O CIIVIABA
INCONEL 718

Kazakosa H.A., unxenep 1 kareropuu,
[TuenbHUKOB A.B., HaYaIbHUK OT/IE€JIa NPOCKTUPOBAHUS TEXHOJIOTHUYECKUX
MPOLIECCOB

AO «CtynuHcKas METaJUTypruyeckast KOMIaHusD)
e-mail: inform@smk.ru

K nmeransim aBHAlIMOHHBIX JBUTATENIEd BCETA MPEIBSBISIIOTCS BBICOKHE
TpeOOBaHMS K KadyecTBYy KaK CaMOW JeTald TaK M K HCXOAHOW 3aroTOBKE, €€
CTPYKTYpE, CBOMCTBaM U KauyeCTBY ITIOBEPXHOCTH. Ha ceroaHsmHun 1eHb CO3/1aHue
COBPEMEHHBIX MPOLECCOB MPOU3BOACTBA JI€TAJEH OTBETCTBEHHOI'O Ha3HAYEHUS U3
HOBBIX CIUJIABOB HEBO3MOXKHO 0€3 NpOBeACHUs padOT MO HU3YYEHUIO CBOWCTB
CIUIaBa, €r0 TEXHOJIOTMYHOCTH M 3aKOHOMEPHOCTEH (OopMUpOBaHUS TpeOyeMoi
CTPYKTYpbl U CBOMCTB. DTO TpeOyeT OOJBIIMX 3aTpaT CPEACTB U BPEMEHHU Ha
MIPOBEJICHHUE OIBITHBIX PabOT MO OCBOCHHIO CIIJIaBa, MOACIUPOBAHUSI U OTPAOOTKH
TE€XHOJIOTUY U3TOTOBJICHUS.

PazButune npennpuatus TpeOyeT OCBOCHHUSI HOBBIX CIJIaBOB, TEXHOJOTHH U
HOBBIX BHJIOB MpoayKiuu. OJHUM W3 MPUMEPOB OCBOEHUS HOBBIX IPOILIECCOB
MOKET CTaTh OCBOCHHE MIPOM3BOJICTBA JTUCKOB M3 HUKEJIEeBOro cruiaBa Inconel 718
U pa3paboTka mMpollecca M3TOTOBJICHUS IITAMIOBOK JUCKOB Ta30TypOMHHBIX
JIBUTATEJIEW M3 ATOro CruiaBa. /[aHHBIM CIUIaB MIMPOKO PACIPOCTPAHEH U XOPOIIO
u3ydeH 3a pyoexom, HO i CMK oH sBiSleTCsl HOBBIM, MO3TOMY €r0 OCBOEHHUE
ITPOBOJIMIIOCH B HECKOJIBKO 3TAIOB.

[TepBbIM 3TamoOM O OCBOCHHIO IITAMIIOBAHHBIX M37ENIHNA U3 cIiiaBa Inconel

718 na CMK — 0Obu10 co31aHie ONTUMAIBHOTO PEXMMa KOBKU MPYTKOB. PexuMBI
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KOBKHM JOJDKHBI OBLIM O0ECIeUUTh OTCYTCTBHE NE(EKTOB B MPYTKE(TAKMX Kak
NOpbI, TPEIIMHBI, 3aKOBbl), (POPMUPOBAHMEPABHOMEPHON CTPYKTYpbl NPYTKa,
TpeOyeMoro pa3Mmepa 3epHa U YPOBEHS CBOMCTB.

[To pa3zpaboTanHOl cxeme ObLITH OTKOBaHBI /1Ba MpyTka K180 mm u D220 MM
U TPOBEIEHbl UX HccheoBaHus. Pasmep 3epHa, paBHOMEPHOCTb CTPYKTYphI H
CBOMCTBA COOTBETCTBOBAIM TPEOOBAHUSAM MOTPEOUTEIS.

Crnenyoomum 3TanoM ObUIO MPOBEACHO OCBOCHUE IITAMIOBAHHBIX W3EITUN
u3 crutaBa Inconel 718. MccnenoBanusi moka3aiv BBHICOKMH yYPOBEHb CBOWCTB U
TpeOyeMblii pa3mep 3epHa (mopska 10 6amia mo ASTM).

Hanee Obu1 pa3paboTaH TEXHOJOTHYECKHM MPOLIeCC MPOU3BOCTBA U3ACIUI
JIMCKOB OTBETCTBEHHOI'0 Ha3HaueHUs u3 cmuiaBa Inconel 718 nns mHOCTpaHHBIX
3aka3yukoB. HamOombliel CIOXKHOCTBIO HPHU CO3JAAHUM CTajda HEOoOXOJUMOCTh
obOecnieueHuss 3epHa mnopsiaka 10 MKkM 1o BceMy o00beMy MOKOBKH. Jlist
oOecrieyeHus: HEOOXOOUMOM CTeNneHH AePOopMaALMH IS PEKPUCTALIU3ALNA U
OTCYTCTBUS 3aCTOMHBIX 30H ObUIM pa3pabOTaHbl MEPEXOAbl, MO3BOJSIONINE
pPaBHOMEPHO pacmpeeNuTh CTeNeHb JedopMalii B TOKOBKE.

B pesynbrare mnpouecc H3roTOBICHUS MOTPEOOBAT HECKOJIBKO OCAIO0K
3aroToBKM B (QUTYpHBIX Ooiikax co creneHblo 40-50%, W OKOHYATEILHYIO
IIITAMIIOBKY.

OcBoeHne HOBBIX CIJIABOB JOBOJBHO TPYIOEMKHUM MPOIIECC, TaK KaK Jaxe
Ipyu Hajgu4yhe TaKuX NPOrpaMMHBIX cpeiactB, Kak QForm, Bo3HHKaer
HEOOXOJMMOCTh B TIPEABAPUTEIBHBIX HCCICIOBAHUSAX W TMPOBEACHUH OMBITHBIX
paboT, HalleTIEHHBIX HA BBISBICHUE BO3MOKHBIX OIIMOOK B MOJAeNUpoBaHUU. Tak
ke mpu paboTe ¢ HOBBIMH CIJIaBaMHU TMPH CO3JAaHUH TMPOIECCOB MPOU3BOJICTBA
JeTanell 0co0oro Ha3HAUEHUSI «KJIACCHYECKHE» CXEeMbl MPOM3BOJCTBA (0caaka Ha
MJIOCKUX OOMKax W ITaMIIOBKa) HE pabOTalOT U TPEeOYIOTCS Npyrue MOAXOMbI K

IPOEKTUPOBAHUIO NPOLIECCOB.
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OCOBEHHOCTH JJIEKTPOILIVIAKOBOT O IEPEIIJIABA JIEKTPOJA
N3 KAPOITPOYHOI'O HUKEJIEBOT'O CIIJIABA

Mamtotun C.B., HaYaJIbHUK TEXHOJOTUYECKOTO OIOPO MO BAKYYMHO-yTOBOMY
Y 3JIEKTPOIILIAKOBOMY MEPEIIIABY
Kapsirun J[.A., rnaBHbIN MIaBUIBIIUK

AQO «CtynuHcKas METaJUTypruyeckasi KOMIaHusD)
e-mail: inform@smk.ru

Jannass pabGota ObUla TIpOBEAEHA C IIEJbIO TOBBIIEHUS TEXHUKO-
HPKOHOMMYECKHUX TOKa3aTesIeH MpU MPOU3BOJICTBE KPYIMHOraOApUTHBIX CIUTKOB U3
HUKEJIEBBIX CIUIABOB U HUccheqoBaHus 3PGEKTUBHOCTH paUHUPOBAHUS MeTaia
METOJIOM 3JIEKTPOIILIAKOBOTO TMEPEIIaBa.

B BakyymHo-uHaykunonHoi neun VIDP-1000 Obina mpoBeneHa MiiaBKa U3
100 % orxomoB. Otxonsl mpenctaBasuin coboi: 30% JTUTHUKOBBIE YacTH
AJIEKTPOJIOB C KOHIICHTPUPOBAHHOW YCaJOYHOW pakoBUHOW W ckpam + 70%
MapO4YHOU CTPYKKH OT MEXAaHHUYECKOM 0O0pabOTKH CIMTKOB U3 BBIIICYKA3aHHOTO
CIuiaBa. 3aTeM IMOATOTOBJICHHBIA DJIEKTPOJ ObLI MOABEPTHYT AJIEKTPOILIAKOBOMY
neperaBy. B kauecTBe paduHuUpyOIIEro mnuiaka MCMONb30BaIM (DJIIOC MapKu
AH® 6-1. Tlocine mpoBeneHUs 3JEKTPONUIAKOBOIO MEpeIiaBa OT MOJIYYEHHOTO
CJIIUTKA OTPE3aIM TEXHOJOTUYECKYIO MPOOY C JMTHUKOBOW M JOHHOW YacTel JyIs
MPOBEJCHUSI ~ XMMHUUYECKOTO  aHajiu3a U HUCCIEIOBaHUS  BO3MOXXHOCTH
BO3HUKHOBEHUS 30HAIIBHOM JIMKBAIIMU 1O JJIMHE CIUTKA. [loydeHHbIe pe3ybTaThl
MCCIIEIOBAaHUM TOKa3ajiy, 4TO JIMKBAI[MU MO JUIMHE CJIMTKAa He HaOJrojaercs, a
HE3HAYUTEIBHOE CHIIKEHHE JIETUPYIOUIUX AJIEMEHTOB AJIFOMHUHUSI M THUTaHa, a
TaKK€  MHKPOJICTHPIONIEH  J100aBKM  MarHas CBSI3AHO €  XUMHUYECKUM
B3aMMOJICHCTBUEM C COCTAaBOM muIaka. [l u3ydeHHss MakpOCTPYKTYpbI
MOJIYYCHHOTO CIIMTKA OB BBIPE3aHbl TEMIUICTHI M TIOJIBEPTHYTHI TPABICHUIO.

[Tocne 3aBeprieHUs MCCIEAOBAHHUS KadyecTBa TOJYy4aeMOTrO CIWUTKAa OBLIO
MPUHATO PEIICHUE O MPOBEIACHUU MOBTOPHOIO IKCIIEPUMEHTA C TEM OTIMYHUEM,
YTO CJIIUTOK MO BBIIIEYKA3aHHOM CXE€M€ MOCTYNUT Ha JajJbHEWIINE OIepanuu
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IJIACTHYECKOW AedopManud METOJOM KOBKM W OCAJKHA TOJ[ IITAMIIOBKY C
00s3aTeTIbHBIM ~ HCTBITAHHEM  MEXaHWYECKUX  CBOMCTB W JITUTEIBHOU
poyHOCTH.CIAUTOK M3 KAPOMPOYHOTO HUKEJIEBOTO CIUIaBa, M3TOTOBIICHHBIN W3
100%, HeBoBiekaeMbix OTX0A0B Mo cxeme VIP+ESR, momHocThIO Tpoien Bce
aTansbl Aedopmaliiii ¥ UCIIBITAHUN U TI0 COTJIACOBAHUIO ObUT cllaH 3aKa3uuKy.

[leyb 37EKTPONUIAKOBOTO MEperiaBa B COBOKYITHOCTH C pa3pabOTaHHBIMU
TEXHOJIOTHSIMU TI03BOJIMIIAa PadUHUPOBATH OTXOABI COOCTBEHHOTO IMPOWM3BOJICTBA
JUTSI TIOCTIETYIOMIETO UX MCIOJIB30BAHUS, a TAK)KE TOJydaTh CIMTKU M3 Pa3IMYHBIX
MapoK CTajel ¢ MUHUMAJIbHBIM COJEP)KaHHMEM HEMETAJUIMYECKUX BKIIOUCHUN U
puMecei, KOTOPBIEC SBJISAIOTCS KOHIEHTpaTOpaMy HANpsHDKEHUH M BIOCIEICTBUU
MPENATCTBYIOT OnaronmpusaTHOW neopManid TaKUX CIWTKOB, TIOBBIIIAS WX
CKJIIOHHOCTb K TpPEIIMHOOOPA30BaHMIO, YTO HEraTHMBHO CKa3bIBaeTCs Ha

pecypcocoepexxeHnu 1 3 PEKTUBHOCTH ITpoIiecca.
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Cexuus Ne 3 A3dpoxkocMuYecKast TEXHUKA
M TEXHOJIOTHH

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

Kadenpa «TexHomorus mpon3BOACTBA aBUAITMOHHBIX JBUTATEIICH)
(496) 644-29-20; e-mail: sf-mai@mai.ru

BJIUSIHUE MAPAMETPOB ILJIASMEHHO-HAIIBIJIEHHOI'O
IMPOMEXYTOUYHOI'O CJOS HA KOMITIO3UT CTEKJIOILJIACTHK -
IMPOMEXYTOUYHBIN CJIOM -NI

AnexkceenBa A.C.

Hayunslii pykoBoauTe b — A0L., K.T.H. badun C.B.
Crynunckuil punnan MAU
kadenpa «TexHonorus nporu3BOACTBA ABUALMOHHBIX IBUTATEICH»
e-mail: 2teem2@mail.ru

JlonmacTu camoJIETOB M CyZOB HAa BO3IYIIHOW NMOAYIIKE, U3TOTOBJIEHHBIE W3
KOMITO3UIIMOHHBIX MaTepHUalioB, 00JIa/Ial0T BHICOKOW YNETBbHOM W YCTaJIOCTHOM
MPOYHOCTHIO, HO HHM3KOM 3PO3MOHHOM CTOMKOCTBIO. [[JIs1 3pO3MOHHOM 3alMThI
MEpEeIHEN KPOMKH JIOMACTEN MPUMEHSIOT 3alllUTHBIE HakiIaaku. Hawmmydmum
MAaTEPUAJIOM ISl CO3/IaHWSI HAKJIAJKHU SBISIETCA SJICKTPOJUTUYECKUNA HUKEIb,
OIHAKO IIPOYHOCTH KJIEEBOTO COENMHEHUS «3allUTHAs HaKIAJIKa-JIONaCTh»
HejoctaroyHa. OJHUM U3 PEIICHUN JaHHOW MPOOJIEMBbI SIBISIETCS CO3/aHHME Ha
BHYTPEHHEW MOBEPXHOCTH HAKJIAJKK MPOYHOTO KAMUJISPHO-TIOPUCTOTO MOKPBITHS.
3amaya yCIOXKHAETCA TEM, YTO OTOT y3el JOHKEH OBITh PEMOHTONPUTOJIHBIM.
[ToaTOMYy aAre3uoHHYIO0 TPOYHOCTH HEOOXOIUMO PEryIUpPOBaTh. DTO JOCTUTACTCS

BBIOOpOM MaTepHalia KalWUISPHO-TIOPUCTOrO M IIEPOXOBATOTO MOKPHITUA, a
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TaK)K€ BapbUPOBAHUEM TMOPUCTOCTH, TOJIIMHOW TOKPBITUS U  CTENEHU
LIEPOXOBATOCTH.

B ganHoit pabore mNpOM3BOAWICS BBIOOp MaTepuana TMOKPBITHUS U
DKCIIEPUMEHTAJIbHBIE  UCCJIEJOBAHMS  3aBUCUMOCTHM  IPOYHOCTH  KJIEEBOIO
COEIMHEHHUS IIPU CIBUIE KPYYEHUEM OT IOPUCTOCTH, TOJIIUHBI U IIEPOXOBATOCTH
IJ1a3MOHAINBUIEHOTO IEPEXOAHOTO CIIOS.

B kauecTBe NPOMEXKYTOYHOIO WIEPOXOBATOIO IUIAMOHAIIBUICHHOIO CJIOS
BBIOpaiM XpOMOHHUKeNEeBYl0 cTanb OII741, koTopas MMEET BBICOKYIO aAre3Hro
(60 MITA) k HHMKEIEBOM 3alIMTHOW HAKIAJKE 3a CUET NPHUCYTCTBUS HUKENIS B
COCTABE HANBLIAEMOT0O CIUIABA U XOPOLIYK0 CMa4MBAEMOCTh KOMIIOHEHTAMM KJIEs.

OO6pa3upl uIsi  3KCIEpUMEHTaNbHBIX uccienoBanuit  (150*20*%10 wMm)
nojgydyaiaud ImyTeM  (QOpMOBaHMSI ~ HUKEJIEBOM  HAKIagKU C  THOPHUCTBIM
IIPOMEKYTOUHBIM cioeM u3 cmaBa OII74]1 cOBMECTHO CO CTEKJIOILIACTUKOM
BIIC20 «moOKpbIM» METOJOM B BaKyymMupyemou mnpecc-popme. Brocienctsuu
NOJlydYeHHbIe 00pa3lbl pa3pe3anu U AopadaThlBald MEXaHUYECKOH 00paboTKOM
JUTSl UCTIBITAaHUM B CIIELIMAIBHOM MPHUCIIOCOOJEHUU Ha YMCTBIM CABUT Ha MalllMHE
FP-100.

Kak mnokazanu pe3ynpTaTbl dKCHEPUMEHTOB, Ha aATrE€3MOHHYIO IMPOYHOCTh
KOMITO3UTA 3aMETHOE BJIMSHUE OKa3bIBAET LIEPOXOBATOCTH MPOMEKYTOUYHOT'O CJIOS.
3aBUCUMOCTh MPOYHOCTH  AJTrE€3MOHHOTO COEIMHEHHsS OT IIEPOXOBATOCTH
MOBEPXHOCTHU MOKPBITHSI UMEET HKCTPEMAIbHBINA XapakTep. DTOT (akKT corjacyercs
C MPEINOJOKEHUEM O BIMSHUM HA NPOYHOCTh AJT€3HMOHHOTO COEIMHEHHS
BEJIMYMHBl [IEPOXOBATOCTH 33 CYET YBEJIWYEHHUS IIOBEPXHOCTH KOHTAKTA
CTEKJIOIJIACTUKA U MPOMEXYTOUHOTO cjosi. O01as HoOpucTOCTh MPOMEKYTOUYHOTO
CJIOSl HE OKa3bIBAeT CYIIECTBEHHOI'O BIHMSHHUS, OOJbIlIee 3HAUCHUE UMEET OTKPhITas
IIOPUCTOCTh, KOTOpasi  BBIIOJHSIET pOJb <«SKOps» TpPU  3aTBEpAECBAaHUU

CTCKIIOIINIACTHKA B IIPOLCCCE (bOpMOBaHI/ISI KOMIIO3UTaA.
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HccenmenoBanns 3aBUCUMOCTH ITPOYHOCTH COEMHEHUS HUKEJIEBOU 3aIIMTHOU
0 0
HaKJIAJIKA CO CTEKJIOIIacTUKOM oT TeMriepaTtypsl (-60 “C + +60 "C) nokazanu, 4yTo
0 .
JlaHHasli 3aBUCUMOCTh HMeeT skctpemyMm npu temneparype 20 “C. Kpaiinue

3HAYEHUS TEMIIEpATyp MPUBOAAT K CHIOKEHHIO TpoyHOCTH Ha 30%.

CMAYUBAEMOCTBb TUTAHOBOI'O KAITMWIJIAPHO-TIOPUCTOI'O
HHOKPBITHUA AJIA SJHAONNPOTE30B

Hemun J1.B., CanteikoB A.B.

Hayunble pykoBoauTenu — 1o1l., K.7.H. badbun C.B., no., k.1.H. Eropos E.H.
Crynunckuit punnan MAU, kabenpa «TIIAI»
e-mail: denis_demin_acm_1899@mail.ru

JInsi  HaHECEHUS HEOPraHWYECKUX MOKPBITUA  MCIOJB3YETCS  METO
Ma3MeHHOro  HambuleHusa. [log  miasMeHHoOW — 00paOOTKOM — MOHUMAETCs
HCIIOJIb30BaHUE ISl TEXHOJOTHYECKUX IeeH HU3KOTEMIIEpaTypHOM TuIa3Mbl (J10
100000 K). Ilmasma — 3TO BBICOKOTEMIIEPATYpPHBI HOHWU3UPOBAHHBIN Ta3. s
TEXHOJIOTHYECKUX IIeJIel TIUIa3My TOJIydaroT B YCTPOMCTBaX, Ha3bIBAEMBIX
reHepaTopaMu ILIa3Mbl WIIM Tuta3MoTpoHamu. CaM mo cebe mpoliecc HaHECCHHS
OYCeHb THMOOK M 3aBUCUT OT MHOTHX MapamMeTpoB. Pe3ynpTar 3aBUCHUT OT TOTO,
HACKOJIbKO COBEpIIICHHA YCTAaHOBKA M HACKOJIBKO KOPPEKTHO MOXHO 3aJaTh
yCJIOBUSI HambUIeHUs (Yyrojd HaHECEeHMs, KOJIMYECTBO MaTepuaia, YCJIOBUS
JIABJICHUS U T.J1.).

B Hacrosiee BpeMsi caMbIMU PaclpOCTPAaHEHHBIMU YCTaHOBKAMM JIAHHOTO
tuna saeisores: YBH-1, VIIH-3, VIIH-5, VIIH/IB-1 u HekoTopwie apyrue.
JlaHHbIE YCTAaHOBKM TPUMEHSIOTCS BO MHOTHX cdepax, B TOM 4YHCIE B
aBMACTPOCHUM, MAIIMHOCTPOCHUH, MEAUIIUHE.

B Hacroseit pabote ObLIO UCCIIEIOBAHO KAMMJUIIPHO-TIOPUCTOE TUTAHOBOE
MOKPBITHE IJISl JIETAJIEW DHIIOMpOTe3a Taz00eIpeHHOro cycraBa. MaTepuansl, U3

KOTOPBLIX H3TOTABJIMBAIOTCA JAaHHBIC JACTAJIHW, AOOJIKHBI HMCTb 6I/IOHOI‘I/IIICCKy}O
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COBMECTHUMOCTh U HE OTJINYATHCA BIOCJIECACTBUA MEXAHMYECKUMHU CBOMCTBAMHU OT
€CTECTBEHHOTO Ta300eJpeHHOro cycrtaBa. [lo uTOoram cpaBHEHUS THUTAHOBBIE
CIUTaBbI HamOoJiee OWOJIOTMYECKH COBMECTUMBI IO CPAaBHCHHIO C JAPYTUMH
cruiaBaMd M ctanaMu. OHM HE BBI3BIBAIOT aJUIEPTHIO, O00JaNaloT BBICOKOM
KOPPO3MOHHOM CTOMKOCTBIO M JAPYrMMH mnpeumymiectBamu. I[lo  cBoum
MEXaHUYECKUM CBOMCTBAM U YJIETbHBIM XapaKTEPUCTUKAM TUTAHOBBIE CILIABbI
npeo0IaaoT Hajl IPYTUMU MaTepraiamMHu.

Heap padoTbl: uCCIEOOBATH 3aBUCHMOCTh CMA4MBAEMOCTH IOBEPXHOCTH
KaUJUISIPHO-TIOPUCTOTO TUTAHOBOTO MOKPHITUSL OT HMIEPOXOBATOCTU HANBLISIEMOTO
MOKPBITHUS, YTJIa HAHECEHUS U pa3mepa mop.

HamnpiieHne MNOKPBITHS  OCYIIECTBISUIM  IJIA3MEHHBIM  pacIbUICHUEM
TuTaHoOBOW mpoBosioku BT1-0 B kamepe ¢ KOHTpoJIMpyeMOH cpenoi Ha Oasze
ycranoBku YIIVY-3/1. Pe3ynbrarsl mpoBeeHHBIX IKCIIEPUMEHTOB 00padaThIBaIM C
nomotneio T-Flex u ImageJ. Mi3amepenus mepoxoBaToOCTH U ITApaMETPOB MOKPBITHS
npoBouin pororpaduueckum metogoM. [IpoBeneHHbIe HCcCIe0BaHUs TTOKA3AIIH,
YTO MPU YBEIWYEHUU BBICOTHI YACTHUI] (IIEPOXOBATOCTH) KAMUJUISPHO-TIOPUCTOTO
MOKPBITUS  YroJl CMayuMBaeMoCTH (DU3UYECKUM PacTBOPOM BO3pacTaeT B

COOTBETCTBHH C IPaPUKOM.
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CPABHUTEJIBHBIU AHAJIN3 PAKETHO-KOCMHUYECKHNX CUCTEM
«AHI'APA» U «FALCON»

Bunokypos 1. A.

Hayunb1ii pykoBOAMTEND — NOLEHT, K.T.H. EropoB E.H.
Crynunckuit punmuan MAU, xad. «TITAI»
e-mail: dmitriyvinokurov6897 @yandex.ru

«AHrapa» — cemeiictBo paker-Hocuteneid (PH) wmonynbHOro tuma c
KHCIIOPOJTHO-KEPOCUHOBBIMU  JIBUTATENIIMM, BKJIOHaroliee B ce0s HOCUTENU
YETBIPEX KIIACCOB — OT JIETKOTO JI0 TKENOr0 — B IMANA30HE TPY30MOABEMHOCTEN
or 1,5 («Anrapa 1.1») no 35 («AHrapa-A7») TOHH Ha HHM3KOH OKOJIO3E€MHOMN
opoure (mpu crtapre ¢ kocmoapoma «llmecenk»). ['ooBHBIM pa3pabOTUMKOM H
npousBoauresieM PH cemeiicTBa «Anrapa» saBiseTcsa [ 'ocy1apcTBEHHBIN
KOCMUYECKHAW HAyYHO-TIPOU3BOACTBEHHBIN LIEHTP UMeHU M. B. XpyHuuesa.
PaznuuHble BapuaHThl «AHTApbD» PEAIU3YIOTCS C
IIOMOIIBI0  PA3JIUYHOTO YHUCJIA YHUBEPCAIBHBIX
paketHbix wmonynei (YPM) (YPM-1 — nus [w
nepBoii crynend, YPM-2 — gns Bropod um f E
TpPEeThel) — OAMH MOAYJb JJIsl HOCUTENEH JIErKoro
kiacca («Anrapa 1.1» u 1.2), Tpu — ans HOCUTENs
cpenHero kiacca («AHrapa-A3») W msATh — IS
HOCHUTEIS THKENOTo Kiacca («AHrapa-ASy). Puc. 1. Bapnantsl KOMIOHOBKH

Jnmuaa YPM cocrasnser 25,1 M, tuamerp — PH cewmeticTpa «Anrapay
2,9 M, mMacca ¢ 3ampaBieHHbIM TOIIHBOM — 149 TonH. YPM kommuiekTyercs
KHCJIOPOJHO-KEPOCHUHOBBIM ABurarenaem PJ[-191.

«Baiikam — MPOEKT MHOTopaszoBoro yckopurens (MPY) nepoit cTtyneHu
paketbi-Hocutenst Anrapa. Paspab6oran B ['KHIII[ wm. XpyHuueBa coBMECTHO
c HIIO «Monaus». OcHOBHas wujesi MPOEKTa COCTOUT B TOM, YTOOBI
BBINIOJIHUBIIIMNA 337a4y PAKETHBI YCKOPUTENb, OTIEIUBIIUCH OT HOCUTEI,
aBTOMATUYECKM BO3BpallaJiCs K MECTy CTapTa M NPU3EMIIICS Ha CaMOJETHYIO
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B3JIETHO-TIOCAI0YHYIO MOJIOCY KAKKPBUIATHIA O€CIIMIIOTHBIN JIeTaTeIbHbIN amapar.
Yckoputenb MOXKET NpPUMEHATHCS Kak B cocraBe PH cemeiictBa «AHrapa»
JErKOro, CPENHETO M TSKEIOTO KJIACCOB, TAK M B COCTaBE APYIMX PAKETHBIX
komIuiekcoB. [To coctosnuio Ha 2016 roa Bce paboThI 1O MPOEKTY OCTAHOBJICHBI.

Falcon — cepust paker-HOcHTeNCH, pa3paOOTaHHBIX YaCTHONH aMEpPHUKaHCKON
koMranuen SpaceX. Bce  pakersl cepuMm  —  JIBYXCTYNEHYaTble U
UCIIOJIB3YIOT )KUAKOCTHBIE PAKETHBIEC IBUTATENH, TOIUIMBHBIMU KOMIIOHEHTAMU JIJISI
KOTOPBIX SIBJISIFOTCA KEPOCUH U )KUIKUN KUCTOPO.

[lepBas cTynenn paketbl-HOcHTENs cepun Falcon — muoropasoBas. [Tocne
OTJIEJIEHUSI OHA JOJDKHA CIIyCKaThCs Ha IMMApallloTe B aKBaTOPUIO THXOro okeaHa,
rae e€ OyaeT noaoupaTh CeUAIbHOE CYTHO.

KoMmnanus paspaboTtana HECKOJIBKO BapHaHTOB pAaKET, B YaCTHOCTH,
Falcon 1, Falcon 9 u Falcon Heavy. Pakera-Hocurens «Falcon 1» crnocoOHa
BBIBOAUTH 570 Kr rpy3a Ha HHM3KYIO OpOUTY, HO HE MOXET JOCTaBIATH TPY3
Ha reocranoHapuyto opb6uty. Ilpenmomnaraercs, uto PH «Falcon 9» Oyner
criocoOHa  BBIBOJIUTH  HA reomepexoanyro opouty 4,7-19,5 ToHH r1py3a

(B 3aBUCUMOCTH OT MOJU(DUKALINN).
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JABUT'ATEJIb ITATOT'O ITOKOJIEHUS I1/1-14
3yeBa B.B.
Hayunsiit pykoBoautens — [lonyxuna T.E.
I'BITIOY MO «Crynunckuii TexuukyM uM. A.T. TymanoBa»
e-mail: zuevaviktori@gmail.com, poluxina.tat@gmail.com

KitoueBoe 3BeHO J10O0OT0 JIETAaTENBHOrO —ammapara - aBUALMOHHBIN
nsurarenb. OH co3gaercs B 1,5-2 pasza joJibliie IUJIaHEpa U aBUAIMOHHOIO
obopynoBanusi. C KaXIbIM HOBBIM TOKOJEHHUEM aBHAIIMOHHBIX JIBUTaTeseH
BO3pAcTaeT pojib U O0BEM HAYUHBIX HCCIEIOBAaHUN MpU WX co3fgaHuu. [lpu
pa3paOOTKe ABUTATEICH YETBEPTOrO IOKOJICHHMS Ha ONEepekarollne HayudHbIC
WCCJICIOBAHMS aBUAJIBUTATEIIECTPOUTENIbHBIMU (upMaMu 3aTtpaduBajioch 15-20%
oT o0bema (MHAHCUpOBaHUsSI Bcero mnpoekta. [Ipu cozmanum aBUTaTesie msaToro
nokoseHnst - 50-60%. IlporHo3 myis aBUTATENEH IMIECTOTO IMOKOJCHUS — OoJiee
70%. Kaxmoe HOBOE IOKOJEHHE CTaBUT Tepeln pa3zpaboTuukamu Bce Ooliee
CJI0>KHBIE 3a7a4M IO MOBBIIIEHUI0 SKOHOMUYHOCTH, CHHXKECHUIO IIIyMa U dMUCCUU
BPEIHBIX BEILIECTB, NOBBILICHUIO HAJIC)KHOCTH, YBEJIMUEHNUIO PECYPCA U CHUKEHUIO
CTOMMOCTH SKCILTyaTalluk aBUALIMOHHBIX JABUTATEIIEH.

Cozpganue apurareis natoro nokoaeHus I1/0-14 crano BaxHelieh 3agadyeii
aBUAIIMOHHOW TTPOMBITIIIEHHOCTH. OH JTOJDKEH 00eCneYrBaTh BHICOKUE MapaMeTPhI
SKOHOMHUYHOCTHU, KOJIOTUYHOCTH U HAJIC)KHOCTU. Y ICJIbHBIA pacxo AOJKEH ObITh
npuMepHO Ha 15% Huke JOCTUTHYTOro YpOBHA B Hauiel ctpane. st 1oCTUKEeHHS
BBICOKMX IIOKa3aTeJed, OTBEYAIOIUX MSATOMY TOKOJICHHIO aBHAIlMOHHBIX
JIBUTATEIIEH, peAn3y0TCs CHEQYIOIINE COBpPEMEHHBIC TEXHOJIOTUU:
IIUPOKOXOPJHBIE MYCTOTEIbIE TUTAHOBBIC CTPEIOBUIHBIE pPabOYMe JOMATKU
BCHTUJIATOPA;  KOMIIPECCOP  BBICOKOIO  JABJIEHUA C  BBICOKOHAINOPHOMU
1-i1 crynenbto, Onuckamu 1-ii U 2-U CTyNeHeW, CBapHbIM POTOPOM M JUCKAMHU
6-8-i1 cTymeHell W3 HUKEIEBOTO TPaHYJIBLHOTO CIUIaBa HOBOTO TIOKOJICHHS,

MaJIOOMHUCCHOHHAsA KaMcpa CropaHus C IMPUMCHCHHUEM KEPaMHUUICCKOro
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TEIUIO3AIIUTHOTO TOKPBITUS W HWHTEPMETAJUIMIHOTO CIUJIaBa; TYpOOBHHTOBOM
JIBUTATENb C PabOYUMU JIOMATKAMU M3 MOHOKPUCTANIMYECKOTO CIUIaBa HOBOIO
MOKOJICHUS; KOPITYC — JIMTOM M3 TUTAHOBOIO CIUIaBa (KPYyMHOTa0ApUTHOE JUTHE);
IEHTPAIBHBIA TPUBOJI C 3yOUaTBIMH KOJieCaMW KOHUYECKOH Tepenadn; TypOUHBI
HU3KOTO JIaBJICHHUSI C IYCTOTENbIMH pa0OUYMMHU U COIUIOBBIMHU JIOMATKAMHU
1-4 crynenei; MOTOTOHIOJA U.T/I.

TypOuHOBBIN ABUTATENIb COCTOUT M3: BEHTUJISITOPA, KOMIIpeccopa, KaMepbl
CropaHusi, ra30Boi TypOuHBI, POpPCaKHOU KaMepPbl, COILIO.

OcHoBHble mnpeumylecTBa aurarene IIJ[: BbICOKasgs HaIEKHOCTD,
HapabOTKa Ha HEYCTpaHUMOE B MoJjeTe BbiKioueHue asuratens > 200 000 u,
HaJ€KHOCTh BBIIETAa CaMOJIETA, CBI3aHHAsI C TOTOBHOCTBHIO aBurarens > 99,96 %,
HU3KHUIM pacxo]l TOIUIMBA, CHIXKEHUE YAEIBHOTO pacxXoia TOIJIMBA OTHOCUTEIBHO
coBpeMeHHbIX gapurarened > 10...15 %, cooTBeTCTBHE MNEPCHEKTUBHBIM
HKOJIOTMYECKUM HOpMaM, CHIDKCHHUE IIyMa OTHOCHUTENIbHO TpeOoBaHUU TJaBbl 4
cranaapta MUKAO > 15...20 EpNab.

CemeiictBo nepcriektuBHbix TPIJL st BCMC cocrout u3 nurarenen 11/1-
14, TI-14A, TIJ1-14M, T1/1-10.

I1/1-14 — OGa30BbIi TPOEKT i ceMmeiicTtBa aBurareiieid. bykBor «I1J]»
pacun@poBBIBAIOTCS KaK MEPCIEKTUBHBIN IBUTATENb, & YUCIO 14 — TAra B TOHHA-
cuiax.

JBurarens  IIJ[-14  1OBOJBHO  HEOOBIYEH IS  COBPEMEHHOIO
JIBUTATEJIECTPOECHUSI — OH HMEET OTHOCHUTEIBHO TIPOCTYI0 KOHCTPYKIIHIO,
0e3peMyKTOpPHBI TMPUBOJ] BEHTWISATOPA W CPAaBHUTEIBHO HH3KYIO CTEICHb
JIBYXKOHTYpHOCTH (8,6 1 MeHee). TypOOBEHTUIISITOPHBIX ABUTATENEH C TIArod Ha
B3€Te or 9 g0 18 TonH. Bapuant nBuratens II/]-14M npenmonaraercs
MPUMEHHUTH TAaKKE€ HA MEPCIEKTUBHOM BOEHHO-TPAHCIIOPTHOM camodiete 1n-214 u

npeaIHa3HauYCHO, MPEXIe BCero, A1 yCTaHOBKH Ha camoiéTel MC-21-200/300/400.
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Tak »e Ha OCHOBAaHMH TEXHOJIOTHH, pa3padoTaHHbIX B paMmkax [Ipoekra I1/1-14,
IIaHupyeTcs coznanne npoMbinieHHbIX ['TY mis npousBoactea I'TIA u I'TOC B

KJ1accax MoIHocTa 8 - 16 MBT.

PACYETHAS OHEHKA TEMIIEPATYPHOTI'O ITOJISI BKJIAJIBILIHA
PAKETHOI'O COILIA U3 ITIOPUCTOI'O BOJIb®PAMA C MEJbBIO
B KAYECTBE HAITIOJIHUTEJISA
Ko0O3eB E.A.

HayuHblil pykoBOauTENb — 1011, K.T.H. badbun C.B.
Crynunckuil punnan MAU
kadenpa «TexHonorus nporu3BOACTBA ABUALMOHHBIX IBUTATEICH
e-mail: xronos95@gmail.com

Bxnageim coma sBISIETCS OJHUM W3 Haubojee TEIUIOHANPSKEHHBIX
AJIEMEHTOB KOHCTPYKLIMHM pakeTHOro nsuratens. [lostomy perieHue mpoOiieMbl
TEIUIOBOM 3aIUThI COILIA MPU MOMOIIY BKJIAJbIIIA MO3BOJISET CAEIaTh JBUraTelb
Oonee COBEpUICHHBIM U HaJSKHBbIM.Pemenne mnpoOiaemMbl TEMIOBOW 3alUTHI
BKJIAJIBIIIIA MOXET OBITh JIOCTUTHYTO KaK 3a CUET CO3JaHUs HOBBIX MaTe€pUajoB
C YHUKQJIbHBIMU CBOMCTBAMHM, TaK U 3a CYeT pa3pabOTKH KOHCTPYKIIUU
C IPUMEHEHHEM TPAHCIIUPALUUOHHOMN (TOPUCTOM) CUCTEMBI OXJIAXKICHUSI.

B kadecTtBe wMmaTepuanoB JJIi PAKETHBIX BKJIQJABIIICH MPUMEHSIOT
KepaMHUUYeCKHe MaTepualibl THMa KapOWI0B, HUTPHUAOB, OOpPHUIIOB U OKCHUJIOB, a
TakXe rpaduT ¥ TyromiaBKue MeTasuibl (BojbhpaM, MOIKOCH, TAHTAN), HO B PSS
CIy4yaeB OHHU HE€ YJOBJIETBOPSIOT TPEOOBAHUSAM, MPEABSIBISEMbIM K BKJIAJbIIIAM
PaKeTHBIX JIBUTATENCH, U TPEOYIOT TEIIJIOBOM 3aIHTHI.

D@ GdEeKTUBHBIM  CIIOCOOOM  TEIUIOBOM  3aIlUTHl  SIBJISICTCS  MOPUCTOE
oxjaxaeHue. OJHUM M3 €ro MPEUMYIIECTB SBJISIETCS paBHOMEpHas Iojaya

OXJIaAUTCII  4YCpC3 IIOBCPXHOCTD. Hanonnss IIYyTCM IIPOIIUTKHU HOpHCTBIﬁ
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Bombpam (T,w=3653K) Menwto, kotopas ucmapsiercs yxe npu T.;c,=2880K,
MO’KHO JTOOUTHCS CHU)KEHUSI TEMIIEPATYPHI CTEHKH.

Taxoit Bkmanmpim paboTaeT Kak MOMJIOTHTENb TEIUIa TO0 TeX MOp, IMOKa
TEMIIepaTypa €ro MOBEPXHOCTH HE JOCTUIaeT TOYKM KuneHus Mmeau. Toraa
HAUYMHAETCSl €€ MCIapeHHe ¢ 00pa30BaHMEM 30HBI IOPUCTOrO BoJib(pama, yepes
KOTOpBIA (QUIbTpyeTcsi mapooOpazHas menb. [lap oTOupaeT AOMOTHUTENIBHOE
KOJIMYECTBO TeEIJIa OT IMOPHUCTOrO BoOJb(ppama M, TaKUM OOpa3oM, MOHMKAET
TEMIIepaTypy MOBEPXHOCTH CTEHKH.

KOHCTpYKTMBHO  BKJIAJBIII  IpEAjiaraeTcsi  HM3roTaBlIMBaTh  METOIOM
IUIa3MEHHOI'O HAIbUICHUS C YepeJOBaHUEM KaHAJIOB MEIU U MaTpPHIIbI BoJib(ppama.
Takoll cnoco0 H3rOTOBJIEHMS IMO3BOJUT OOECIEUUTh HANEKHOE OXJIAKICHUE 32
cueT O0JIBIIOTo KOJIMYECTBA MEIU B KaHaaX.

HMcxoaHble JaHHBIC JJIsSl pacueTa

Temneparypa ropsiuux razos Tr=3650 K,

JlaBneHne ropsumnx ra3os Pr=4 Mlla,

Kosddumuent temrooraadu o = 2.5 10 * Br/(M*Tpax)

[TpopomxurensHOCTh HarpeBa cteHku T = 80 c,

[Topucrocts I1 = 0,3,

Jlnamerp KpuTHdeckoro cedenns coma 0, =160-10"m,

Tonmmea CTEHKHA BKJIaAbIIIA 6=70-10" m.

Tennogusndyeckue naHHple BoJb(ppamMa MU MEIUW HUMEIOTCA B CIPaBOYHOU
JUTEPATYPE.

B pabore BbIoOnHEHa pacyeTHasl OIEHKAa TEMIEPATypHOrO IMOJIsI TaKOro
BKJIaJIbIIlIa B 3aBUCHUMOCTH OT TeMImepaTypbl. PacueTsl MoKa3bIBalOT, YTO JAHHBIN
BKJIAJIBIII  yJIOBJIETBOPSIET TPeOOBAaHUSAM, TPEIBABISIEMbIM K COBPEMEHHBIM
neurarensiMm. [locne 28 ¢ paboThl TemmepaTypa OCTaeTCsl HUXKE OMYCTUMOW, U3
Yero cleAyeT, YTO KOHCTPYKILHS OCTaeTcs B pabo4eM COCTOSHHUU. DTO MO3BOJISIET
MPEANOoJOXKUTh, YTO JaHHAs KOHCTPYKLHUsS Oyner paboTocnocoOHa B 3aJaHHBIX

YCIIOBUAX 9KCILTyaTalluH.
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THTAH BBIXOJIUT HA IOUCK TEMHOM MATEPUH
Koposnea A.B., Pynesa B.I'., benoycos M.U.

HayuHblll pyKOBOAUTENB — JOLIEHT, K.T.H. benosa C.b.
Crynunckuit pumnan MAU, kad. «uyY»,«TTIA»

e-mail: vika.ruleva@mail.ru

CorynacHO COBpPEMEHHOM HAay4yHOM KapTUHE MHUpa NPUOIUZUTEITHHO
14 MuMap7oB JIeT Ha3aq B pe3ysbrare karactpodudeckoro bombmoro B3peiBa
poaunack Hama BcenenHas. M3 coCTOsIHHS, KOTOPOE ONMCBHIBAIOT MOHSITHEM
«KOCMOJIOTUYECKAs] CUHTYJISIPHOCTB», 4epe3 (IyKTyalMi0 BaKyyMa, BbIJEICHHUE
SHEPIUM M  WHQIISAIMOHHBIA CKauyOK MPOCTPAHCTBA MPOUCXOJUIIO POXKIACHUE
BelllecTBa. BemecTBo — OCHOBHOM B MaTepuu, 00JIaqaoluii Macco U Mayion
IIPOHULIAEMOCTBIO. [l 00BSICHEHHS psiia aCTPOPU3UUECKUX U KOCMOJOTHUYECKHUX
SBJICHUN B JICBIHOCTBIX T'OJIaXx JBAJILIATOr0 BeKa OBbLIO BBEJACHO MPEJCTABICHHUE O
TUIOTETUYECKUX (OopMax MaTepuu. ITO MaTepHANIbHbIE OOBEKTHI €Ie HEICHOMN
¢usunueckoii npupoasl: TémHas matepus u TémHas sHEprUsl.

B nanHoi#l pabore HaM XOoTenoch OOJbIlIe y3HATH O paboTax MO TMOUCKY
TeMHOW maTepuu, KOTOpas COTJIaCHO COBPEMEHHBIM MPEACTABICHUSM 3aHUMAET
26,8% KOCMHUYECKOTO MPOCTPAHCTBA. OJTOT BHUJ MaTepUUd MOKHO HaOIIOIATh
Omaromapsi Hanmuuuio y He€ wMacchl. TemHas warepus OOHApYKUBAETCS
MOCPEACTBOM TPABUTAIMOHHOIO JIMH3UPOBaHUA. TpPYIHOCTH B OOHAPYKCHUU
yactul, TeMHON MaTepuur CBA3aHa C TEM, UTO BCE OHU JJIEKTPUYECKU HEUTPAIbHBI.
B cBsa3u ¢ 3Tum TemHas maTepusi HE HU3IIy4aeT AJIEKTPOMArHUTHBIE BOJIHBI U HE
B3aUMOJICHCTBYET C HHUMH, YTO JI€JIaeT HEBO3MOXKHBIM €€ MPSAMOE HaOJIOJCHUE.
[Ipeobnamaer MHEHHUE, YTO OHA SBJISETCS HEOAPHOHHOM, TO €CTh COCTOHT W3 eIIle
HEW3BECTHBIX dYacTuil. OCHOBHBIMH CBOMCTBAMU JTHUX 4YAaCTHUI[ JODKHA OBIThH
OoJsblllass Macca U ciaboe B3aMMOJICHCTBHE, MOITOMY MX Ha3Bajd BUMIIAMHU

(ot anrin. WIMP, Weakly Interacting Massive Particle).
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Cy1iecTByIOT 1Ba OJIX0/1a K MOUCKY YacTUI] TeMHON MaTepuu: KOCBEHHBII
u npsiMoil. KocBeHHbIE METObI OCHOBaHbI Ha MOMNBITKaX OOHApYKEHHs MMOTOKOB
YacTUL, KOTOpbIE MOTYT BO3HUKATh MpPU AHHUTWISLUU COJIHEYHOM WIIH
rajJjakTH4eCKOM TEMHOW MaTepuu. B OCHOBY MpsIMOTO METO/1A MOJI0KEHO U3YyUEHHE
CJIIEICTBUM B3aMMOJEHUCTBHs 4YacTHL] TeMHOM MaTepuu C JJIEKTPOHAMM WIH
ATOMHBIMH SIIpaMy C IOMOUIBIO Ha3€MHOM aImaparypsl.

bbUI0 clenaHo NMpeanosioKeHUe, YTO YacTULBl TeMHOM MaTepuM JIOJKHBI
CTAJIKUBATbCA C spaMyd OapMOHHOW MaTepHH W TaKUM 00pa3oM MOTYT OBITh
3aukcupoBaHbl HpsMbIM  nerekThupoBanueM. Ilouck WIMP  Bemercs B
nJaboparopusx pas3HbIXx cTpaH Mupa. Ha mouck TemHOW MaTepuu HampaBiieH
MeXIyHapOaHBIN 3KkcniepuMeHT Dark Side, B KOTOpoM y4acTBYIOT POCCHHCKHE
yueHble. B momzemHoit naGopartopum B HWramum pacrnonaraercs JI€TEKTOP,
HAIOJHEHHBIN KUJIKMM aproHOM M 3aKJIIOYEHHBIN B MeTajuinueckyto cdepy. llpu
ctoikHOBeHMH WIMP-uacTuupl ¢ g1poM aproHa JI0JKHA BO3HUKATh BCIIBIIIKA
CBETa, KOoTopas (UKCUpPYETCS BBICOKOUYBCTBUTEJIBHBIMU  (OTOAATUYMKAMHU.
OnHOBpEMEHHO ¢ UCTUHHBIMU CcTOJKHOBeHUAMH WIMP-uacTui ¢ atomamu MOTyT
MPOUCXOIUTHh BTOPOCTENIEHHBIE COOBITHS.

OcHOBHasl TPYAHOCTh B MCCIIEJOBAHUAX CBsI3aHA C OOJIBIIUM €CTECTBEHHBIM
dboHOM B 00MacTH MaibIX SHEPTUA B CIEKTpax sA€p M MalOd OXUAAEMOU
CKOPOCTH cueTa. {151 CHU)KEeHUsI eCTECTBEHHOTO (DOHA JETEKTOPhl yCTaHABIUBAThH
TOJIbKO B TOA3EMHBIX HHM3KO(MOHOBBIX JIa0OpaTOpUSX, B KadeCTBE MHUIICHU
UCIIOJIB3YIOT  YJIbTPa-HU3KO(OHOBBIE BEIIECTBA, OKPYKEHHbBIE <«JTYKOBUYHOI»
3alUTON U3 HU3KO(POHOBBIX U YJIbTPaHU3KO(POHOBBIX MaTepuanoB. B Hacrosmiee
BpeMs CTOUT TpoOiemMa CO3JaHus HU3KO(POHOBBIX KOHCTPYKLIHMOHHBIX
MaTepHuaioB, HEOOXOUMBIX JIT IPOphIBa B moucke TemHoi marepuu. B Poccun
o nannuatuee HUMA® MI'Y HayaT mpoeKT mo CO3MaHUIO0 HOBBIX CIEIHATbHBIX

YHBTpa-HI/ISKO(bOHOBBIX KOHCTPYKIOMOHHBIX MAaTCpHUaIOB U MCTOJAUK H3IrOTOBJICHUSA
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U3 HHUX AJIEMEHTOB KOHCTPYKUHMU 3aJaHHOTO YPOBHSI PaJIMOXUMHUYECKON YHUCTOTHI.
OCHOBHBIM KaHJM/1aTOM BBIOpAaH TUTAaH.

B nacrosimee Bpemsa Ha OAO «Koprnopauuss BCMIIO-ABUCMA» BenyTcs
paboOThl 1O M3YYEHHIO BO3MOYKHOCTH HW3TOTOBJIEHHS  KOHCTPYKIMOHHOIO
TUTAHOBOI'O IIpOKaTa M3 YJIbTpa HU3KOPOHOBOM TUTaHOBOM TyOku. Ero

npeamnojgararoT MCIoJb30BaTh JId M3rOTOBJICHUA KpUOCTATa AJIA 3KCIICPHUMCHTA

Dark Side.

CUCTEMA ABTOMATHU3UPOBAHHOT' O TPOEKTUPOBAHMUSI
OPEBPEHHbBIX KOHCTPYKIIUH, PABOTAIOIINUX B YCJIOBUSIX
CBOBOJHOHN KOHBEKIINA

Psa0yukoB A.A.

Hayunblii pykoBoauTe b — 1011., K.T.H. babun C.B.
Crynunckuit punnan MAU
kadenpa «TexHonorust mporu3BOACTBA ABUAIMOHHBIX JBUTATEIICH )
e-mail: glefa97@mail.ru

[Ipu pa3paboTke OpPEOPEHHBIX KOHCTPYKIMM CHCTEM  OXJIaXKJICHUS
AJIEMEHTOB aBHAIIMOHHOW M OBITOBOWM TEXHHKHA HEOOXOJUMO pEIIaTh MPOCKTHYIO
3a7a4y, a TaKXe IMPOBOJUTh ONTUMM3ALMUIO KOHCTpyKuuu. [Ipu 3TOM, Kak
MOKa3bIBACT TMPAKTUKA, OTpabOTKa KOHCTPYKIIMM W TIPOBEICHUE pPEATbHBIX
AKCTIIEPUMEHTOB TPEOYET 3HAYUTEIbHBIX MaTEPUATIBLHBIX 3aTparT.

JIns pemeHus 3aaa4 Takoro poaa B coBpeMeHHbIX CAIIP mpuMeHstoT MeToT
MOCTPOEHUsI 00BEMHOM rpadUYecKOl MOJIETM M KOHEYHO-AJIIEMEHTHOTO aHaJn3a.
Onnako nmaHHBIM MeToA TpeOyeT B3HAYMTENIBHBIX MaTepHATbHBIX 3aTpaT Ha
MpUOOpPETEHUE MPOTPaMMHOTO oOOecriedeHusT U OOyYeHHE TOJIb30BaTENeH Kak

OCHOBAaM MPOEKTUPOBAHUS U pacyeTa, Tak 1 OCHOBaM TEIJIO0OMEHA.
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B nanHoit pabGoTe paccMarpuBaeTcs CHCTEMa aBTOMATH3WPOBAHHOTO
MPOCKTUPOBAHMSI, TO3BOJISIONIAS OLIEHUBATh TEIUIOOTAA4y Pa3HOOOpPa3HBIX
OpeOpEHHBIX MOBEPXHOCTEH CI0KHOU (DOPMBI B YCIOBHSIX CBOOOAHON KOHBEKIIUH.

[Iporpamma mnpeaHa3zHayeHa il aBTOMATH3UPOBAHHOTO MPOEKTHUPOBAHMS
OopeOpeHHbIX TMpoduiIei CIoXKHOU (QOpMBI C MPOBEACHHEM MAaTEeMaTHYECKOTO
HKCIIEPUMEHTA, MOJEIUPYIOIIEr0 TEIUIOOTAayy IOIYy4YeHHOM KoHCTpykuuu. Ha
OCHOBE pPe3yJbTaTOB pacyeTa TEIUIOOTAAIONICH CIOCOOHOCTH CIOXKHOTO MPOQUIIs
MOXHO  CJA€JlaTb BBIBOA O TEIUIOBOM 3(PPEKTUBHOCTH U  YJEIbHBIX
XapaKTEePUCTHKAX  JAHHOM  KOHCTPYKUMH ©€3  MpOBEIEHUS  HATYpPHBIX
IKCIepUMEHTOB. CHucTeMa UMEET JpYKECTBEHHbIN UHTEep(Elc, MPocTa B U3yUYECHUH
Y UCIOJIb30BaHUHU.

ABTOMaTU3UPOBAHHOE  MPOEKTHPOBAHUE  OCYUIECTBIAECTCS  Bapualuen
CTPYKTYpPBI OXJIGKIAIOMUX pedep, MPOPUCOBBIBAEMOM B TpauecKoM peakTope
aBTOMATU3UPOBAHHON CHUCTEMbI, M3MEHEHHEM NapaMeTPOB, XapaKTEPU3YIOLIUX
pasmepbl pebep, a TakKe BapbUPOBAaHUEM TIAPAMETPOB TEIJIOHOCUTENS H
OKPYKaIOIIEN CPEIbI.

I[Ipu MopenupoBaHWU Terla OTJAKOIIEH  cocoOHOCTH — pebepHOM
KOHCTPYKIIUU BBIYUCISIIOTCS — TETUIOOTAAud OTACJBbHBIX AJIEMEHTOB pebep, 4To
MO3BOJISIET OLEHUTHh BKJIAJ KAXKIOTO DSJIEMEHTa B IMPOLECC TEIJIOOTAAYH U
ONTUMH3UPOBATh pa3Mepbl W KOHPUTYpAIMIO OXJaxJarouield pedepHoi
KOHCTPYKIMU. [{71 MOAENMpPOBaHUS TEIUIOOTAAYM B IMPOTPAMME HCIOJIb3YETCS
pelieHrne COMmpsHKEHHOM 3ajadd TermjaIooOMeHa MPU €CTeCTBEHHONW KOHBEKIIUU ISt
pebep U TpyObl C TEIUIOHOCUTENIEM C TPAHUYHBIMU YCJIOBHSIMH YETBEPTOro poja U
HaxXOXXJeHUeM KOA(P(UIMEHTOB TEIJIOOTAAUM UTEPALMOHHBIM  YHUCIEHHBIM
MEeTOJOM. BBHIY BBICOKOW TEIUIONPOBOJAHOCTH Marepuaia pedpa CUHUTaloTCA
TEPMUYECKU TOHKUMH.

Mopenb pacyeta  CHOXKHBIX  OpPEOPEHHBIX TOBEPXHOCTEH  Mpollia

Bepudukamuio. [IpoBenenue pacueroB ¢ momompbio nanHoit CAIIP u cpaBHeHme
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BBIXOJ/IHBIX MTAPAMETPOB € SKCIIEPUMEHTAIbHBIMU BBIXOJIHBIMU JJAHHBIMH TOKA3aJI10,
YTO MOJIEJIb aJICKBaTHA, TOUHOCTh MOJIENIA COCTaBISIET 5-7%. Mojens ycToiunBa B

3aJIaHHOM AMAIla30HC BXOJHBIX ITaAPaMETPOB.

PABPABOTKA U HCCUIIEJOBAHHUE 3AINUTHOI'O ITIOKPBITUA
JJIA YITJIEPOI-YIVIEPOJAHBIX MATEPHUAJIOB

Tomamesnu A.M.

Hayunblii pykoBouTeNb — NO1EHT, K.T.H. C. B. babun
Crynunckuit pumman MAU, kad. TITA]
e-mail: alkinsynodel@mail.ru

[IpoGnema co3nanuss U BHEAPEHUS B MPAKTUKY BBICOKOTEMIIEPATYPHBIX
3aIIUTHBIX MOKPBITUNW I YIIIEPOA-YIJIEPOJHBIX KOMIIO3UIIMOHHBIX MaTEPUAIIOB
MPOJIOIKAET OCTABaThCS AKTyaJlbHOW B CBS3M C HUMEKONICHCA MOTPEOHOCTHIO
aBUALIMOHHOW MPOMBINIJIEHHOCTH B MaTepHaliax, CHOCOOHBIX paboTaTh mpH
BBICOKHX TEMIIEPATypPax, COXPAHSA MPOYHOCTD.

CIJI0)KHOCTh CO3/1aHUsI TIOKPBITUM JISI TAKUX MAaTEpUATIOB 3aKJIOYaeTCs B
crenupUYecKUX CBOMCTBAX CaMOro Yriepojia, TaKWX KaK BBICOKas aKTHBHOCTH
B3aUMOJECUCTBUA C JIPYTUMHU MaTepuajgaMH MPU BBICOKUX TEMIEpaTypax, HU3KUM
K02 (PUITMEHTOM TEPMHUUECKOTO PACIIUPEHUS, BHICOKON OKUCIISIEMOCThIO, HAUMHAs
¢ Temmepatyp mnopsiaka 200-300 °C.

Crnoit MOKpBITHS, KOHTAKTUPYIOUIUH C YIIIEpOAOM, HODKEH 00JaaaTh psSaoM
cBOMCTB. OCHOBHBIE TPEOOBAHUS K MOKPBHITHIO CJIEIYIOLTUE:

1)  Breicokas aare3us K yriiepoJIHON OCHOBE;

2)  Xumudeckas CTaOMIBHOCTh MaTepHajia NMPH JJIMTEILHOM KOHTAKTE C
YTIAEPOJIOM B YCIOBHUSAX BHICOKOUM TEMITEPATypPHhI;

3) Cnabas muddysus yraepoma uepe3 aeMnbHUPYOMIUANA CIOH MpH
OKCILTyaTaIMH MOKPHITHSI.

HCXOI[?I U3 TOIO, YTO 3allUTHOC IIOKPBITUC HaA YIJICPOA-YITICPOAHBIX

KoMno3ulinoHHbIX MaTepuanax (YYKM) nomkHo paboTaTh B arpecCUBHOMU cpejie,
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KOTOPOH SBJISIFOTCA MNPOAYKTHI CrOpaHUs pa3M4yHbIX BHJIOB aBHUALMOHHOIO
TOIUIMBA W COJIM, 3aHOCHMBIE B JBUIaTellb M3 OKPYXKAIOLIEH Cpelpl, a TakkKe
BBICOKHE TEMIIEpaTypbl M CKOPOCTH Ta30BOTO TOTOKAa, BCE 3TO (OpMUPYET
BBICOKHE TpeOOBaHUS K 3amMTHOMY HOKpbITHIO Ha YYKM. IlosTomMy mokpeiTHe
JOJDKHO OBITh MHOTOCJIOWHBIM UM BBIINOJHATH BCE TPEOOBAHUAM K YCIOBUSM
dKCIUTyaTanuu, obecrnednBatomuM 3amuty Y YKM oT okucieHust 1 3p03uOHHOTO
U3HOCA.

B pesynbpraTe NpOBENECHHOIO aHaiW3a W OSKCHEPUMEHTOB JUIA YIJIEPOJ-
YIJIEPOAHBIX ~ MATEPHAJOB  IPEIAraeTcss  CIeAyrolee  KOMIIO3UIMOHHOE,
MHOT'OCJIONHOE TEPMOIPO3UOHHOCTOUKOE ITOKPBITHE:

* 3pO3HOHHOCTOWKHUH citoi — A1,03+cTekito
* TIPOMEKYTOUYHBIN CIOU — OOPOCUITMKATHOE CTEKIIO
« nemndupyromui cioi — SIC+AL,0;

Pe3ynpTaThl CpaBHUTENBHBIX WCHBITAHWM B ITOTOKE IPOAYKTOB CTOPAHMS
YIJIEBOJOPOJOB  IIOKAa3ajdd  BO3MOXHOCTb  3aLUTHl  YIJIIEPOA-YIVIEPOIHBIX
MAaTE€pUAJIOB OT OKHCIUTEIBHOW CpENbl W DPO3UOHHOTO BO3IAEHUCTBHUS Ta30BOTO
notoka. MaccoBslii yHOC MaTepuaia obpasia Nel cocrasma 1,2*10° kr 3a 24 gaca
ucnblTaHui npu temneparype 1200 °C, Tenmenimu K pOCTYy yHOCa MacChbl HE
OTMEYEHO, YTO CBUAETEIBCTBYET O 3aJ€UMBAHUU MOP U TPELIMH U CTaOWUIM3ALIU
CBOWCTB NOKpBITU. B pe3ynbraTe MpOBEICHHBIX HCCIECIOBAHUN BBISCHEHO, YTO
JaJbHEUIIIEE COBEPIICHCTBOBAHUE CBOMCTB KOPPO3HMOHHO-3PO3MOHHOCTOMKOIO
HOKPBITUSI  HEOOXOIMMO  BECTH, CHHXKasi TEMIEpaTypHble  HaIpsDKEHUS,
BO3HMKAIOIIME B pe3ysibTare Oonbiioi pazHuubl B KTJIP Mexay MOKpbITHEM U

OCHOBOHM.
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0
Cexkuns Ne 4 MeHeIKMEHT B COIMAILHO-

IKOHOMHYECKHE MP00JIeMbl
COBPEMEHHOI0 001ecTBa

PykoBoauresn cekuuu:
aoIl., k.3.H. Ctennona O.B.
A0L., K.¢p-M.H. Muxun M.H.

Kadenpa «9xoHOMUKaA 1 yIIpaBiICHUE)
(496) 644-28-68; e-mail: sf-mai@mai.ru

TJIOKAJIMN3AINS KAK CTPATETHYECKA OPUEHTHUP
MEXIAYHAPOJHOI'O MAPKETHUHT A
baxtuna A.N., Ilnakcun A.A., MenbuerakoB A.O.
Hayunbie pykoBoauTenn — 1oueHT Ajnekcanaposa A.B.,
noueHT Konnpamesa H.H.
Crynunckuit pumman MAU, kad. «uyY»
e-mail: anastasi1l42800@yandex.ru

AKTYanbHOCTh TJIOKAJIU3alMd COCTOUT B TOM, YTO JIAHHBIM MOPOILECC €lIé
Majl0 H3y4eH, W TpeOyeT OOIBIIEro BHHUMAHHUS CO CTOPOHBI 3KOHOMHCTOB,
MOCKOJIBKY 3a ATOW TEHJCHIMEW — JaJbHEUIIEe Pa3BUTHE, KAK YKOHOMUYECKUX,
TaK ¥ COLMAJIbHBIX ACIIEKTOB MUPOBOW SKOHOMUKH.

['mokanuzanmst — 3To0 MPOLECC SIKOHOMUYECKOTO, COLUAIBHOI0, KYJIBTYPHOTO
pa3BUTHUA,  XAPAKTEPUIYIONIUKCS  COCYIIECTBOBAHHMEM  Pa3HOHAINPABICHHBIX
TeHJICHOUK: Ha  (oHEe rI1o0aIu3allMUBMECTO  OXKHJIAEMOTO  HCYC3HOBCHUS
PETHUOHAIBHBIX OTJIMYMI MTPOUCXOAUT UX COXPAHECHUE U YCUJICHHUE.

OCHOBHOII MOTHB FJIO6aJ'II/ISaHI/IH — O9TO YBCIMYCHHUC IIOJABUKHOCTHU

BCSYECKUX MOTOKOB: (DMHAHCOBBIX, NH(GOPMAIIMOHHBIX, JIFOJACKAX, MaTePUATHHBIX
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u npounx. OgHAKO 3Ta MOABMKHOCTb MOXET YBEJIWYUBATHCS, TOJIBKO €CIU
CYLIECTBYIOT 3HAUUTEJIBHBIC pA3JIAYUAS MEXKAY PpPETMOHAMU, HCTOYHHUKAMHU U
IIOJTYYaTEeIIIMHU.

B ocHOBe rmoKamM3anMM  JIEKUT UAEAd  JCUEHTPAJIM30BAaHHOTO U
«CTIpaBeITUBOTO» Mupa. Mojenu riokaiu3alnuy pa3padaThiBalOTCs, OMUPAICh Ha
ceTeBble (POPMbI CAMOOPTaHU3AINH U MEKKYJIbTYPHYI0 KOMMYHUKAIIHIO.

['mokanu3anus NposiBIsSETCS B CIOCOOHOCTH OCHOBHBIX TEHICHIUHN B cdepe
IIPOU3BOJCTBA M MOTPEOJICHWS YHUBEPCAIbHBIX TOBApOB IEPEBOIIOTUTHCS B
peruoHangbHble POPMBI, TO ECTh, MOJCTPOUTHCA K CHEU(PUKE JIOKATBHOTO PbIHKA.

IIponecc  mIokanmu3anMu  MEHSAET  IIOAXOA K IIOCTPOCHUIO U
(GYHKIMOHUPOBAHUIO MEKIYHAPOJHOTO OM3HECA, B YACTHOCTH, MEHSIET CTPATETUIO
MEXIyHapOJAHOIO MapKeTHHra, OpeHauHra u Ap. ['JokanbHas MapKeTUHIOBas
CTpaTerusi NIPUMEHSET YHUBEPCAIbHBIC TAKTUUECKUE U CTPATETUYECKUE IIPUEMBI BO

MHOT'HUX CTpaHax, HO JA€T BOSMOKHOCTL aJallTallii K YHUKAJIbHBIM PbIHKAM.

QJEKTPOHHBIE IIVIOIMAJIKH B POCCHUH: KTO ECTb KTO

Kusaszesa K.A., IlerpoBa A.A., [Ipuroposckas T.H.

HayuHble pykoBoauTeNIN — JOIEHT, K.T.H. AJlekcanaposa A.B.,
ct. npen. Hosukosa H.C.
MAU (CD) xadenpa «uY»
e-mail: prigorovskaya 23@mail.ru
AKTyaJIbHOCTh JAQHHOW TEMBI COCTOMT B TOM, urto OJTII mo3Bonser
O00BEIUHUTH B OAHOM MH(OPMALIMOHHOM U TOPTOBOM MPOCTPAHCTBE MOCTABIINKOB
U noTpeduTeneil pa3TuyHbIX TOBAPOB U YCIYT U npeaocTaniseT yyactHukam DTII
PSiZI CEPBHUCOB, MOBBIMIAIOMINX d()PEKTUBHOCTh UX OM3HECA. 3aKa3YMKU MOTYYaroT

BO3MOXHOCTb IMPOBOJAHUTL 3JICKTPOHHBIC TOPIWM — TCHACPBI, aYKIIHMOHBbI, 3aIllPpOChI

OCH " HpC)IJ'IO)KGHHfI, — ONTHUMHU3UPYA 3aTpaThbl, 4 IIOCTABIIMKU — Yy4aCTBOBATb B
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MIPOBOJIMMBIX 3aKyMKax, pa3MeniaTh HHPOpMAIHo 0 mpejiaraeMoi IPOayKIIUA 1
yCIIyrax.

DJIEKTPOHHO-TOPTOBasl IJIONMIaJKa — 3TO HHTEPHET-CEPBUC, C TOMOIIbIO
KOTOPOTO B aBTOMaTUYECKOM PEKUME MOXHO MPOBOJUTH TEHAEPHI U AIEKTPOHHBIE
TOpru. Takue MIOMAaaKH MO3BOJISIOT CYIHIECTBEHHO COKPAILIATh BPEMS U PacXOMbl,
KOTOpbIE HEM30EKHBI C pa3MEILICHUEM 3aKa3a U MOMCKOM HCIOJIHUTENEH, a TaKxKe
MPOJIAXKEN U TOKYIIKOM TOBApOB.

OO0BbeKkTOM  uCcClefoBaHUsS JaHHOM  paboThl  sBisiercs  Poccuiickas
Oepneparnus. [IpenmeroM uccienoBaHus — OIEHKA MEPCIEKTUBHOCTH 3JIEKTPOHHBIX
TOProBBIX IUIOMAOK. [lenpto paboThl sBisieTCs BbIABICHUE S(PPEKTUBHOCTU
ucnons3oBanusa DTII B mepcniexTuse.

OnexktpoHHasi Toprosas rmomanaka (JTIl) — koMIUiekc opraHu3aIlMOHHbIX,
MH(OPMAITMOHHBIX M TEXHUYECKUX PEIICHUM, 00eCTeYnBaOIIUNA B3aUMOICHCTBHIE
npojaBia (MOCTaBIIMKa) U TOKYyMAaTeNs (3aKa3yuka) 4epe3 AJIEKTPOHHBIE Karajbl
CBSI3M Ha BCEX ATalax 3aKIIOYEHUs CIAEIKU.DJEKTPOHHBIE TOPrOBBIE IUIONIAAKU
pacuupsitoT phIHKK cObITa, Ojlarogapsi paboTe OOJBIIOTO KOJIMYECTBa KOMMIaHUMN
dbopmupyetrcss Hanbojiee mMojiHasg Oa3za MNPENJIOKEHUN; OpPraHU3YIOT TEHJIEPHI;
onpenenstoT 3G HEKTUBHOCTH padOThI, UCIOJIb3YSICh KAK HHCTPYMEHT MapKETHHTA.
[1o nccnenoBannsaM peUTHHIOBOro areHcTBa «kenepT Pa» 41.3% He ncnonp3yror
OTII; 23.6% wucnonb3ytor OTII, u 80% OTKpBITBIA 3aKymoOK MPOBOJIUTCS B
anekTpoHHOM hopme; 12% ucnonb3yror DTII, Ho poBoAsAT MeHee 10% OTKPBITHIX
3aKynoK B 3iekTpoHHOM (opme; 13.3% wucnons3ytor ITII, npoBoxaar ot 10 o
30% OTKpPBITBIX 3JEKTPOHHBIX 3aKymHok; 7.1% HCHOJB3yIOT, HO OTKa3aJduCh OT
HaIMCaHUsI AHKETHI.

B xone uccnenoBanus ObLT mpoBeaeH omnpoc xutenei Kammpcekoro paitona
Ha 3HaHWMe | wucnoiab3oBaHue OTII. BOJABIMIMHCTBO OMPOIIEHHBIX HMEIOT

NpeCTaBICHHE 00 IEKTPOHHBIX TOPTOBBIX IJIOMIAKAX M UCTIONB3YIOT uX (puc. 1.).
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IIOYHEMY BB COBEPIIAETE

IIOKYVIIKH C ITOMOIIbB IO SJAMEHAT IH 3TII
2TII OBBUYHYK TOPIOBI
M DKOHOMHS BPEMEHH m]la
B DKOHOMHA JIeHeT B Het
B JTocTynHOCTE N 3aTpyIHAIOCE OTBETHTD

Puc. 1. Pe3ynbrath! onpoca «J/IluHaMuKa pa3BUTHS JICKTPOHHBIX ILIOIIAT0K
B Poccum» 1aeT ocHOBaHMS MpeEIoJaratb, 4TO B CKOpPOM BPEMEHH ITPOU30MAET
OyM 3JIEKTPOHHOU TOPTOBJIH

KOHTEHT-AHAJIU3 PEKJIAMBbI
Kouyp O.M., Ky3nenoB M.E., Tennsikos /I.E.

Hayunb1il pykoBOAUTENB — TOLEHT, K.T.H. AJleKcaHIpoBa A.B.
Crynunckuil punnan MAU, kad. «uyY»
e-mail: Teplyakov_1995@mail.ru
[lo cyTu, KOHTEHT-aHaJIM3 pEKIambl MPEACTABISIET COOOM HEKUU TUOPHUA
KOJIMYECTBEHHOTO W KAayeCTBEHHOI'O IOAXOJOB. B 1enoM 3TO J0BOJBHO
pacpoOCTpaHEHHBI METOJ MCCIEIOBAHUWA, HO IOIYJIAPHOCTb, KaK H3BECTHO,
BCErja BiiedeT 3a coOoil Bynbrapuszanuio. He uzbexxan Takol cynbObl U 3TOT
UCCJIENOBATENBCKUIT HHCTPYMEHT. OUYeHb YacTO MOXHO YCJIbIIIATh B CaMbIX
pa3IMYHBIX CUTyalMsX (IpU Mpe3eHTalMy MeauariaHa Wi B MOMEHT 0030pa
pEKJIaMHOM aKTHMBHOCTH KOHKYPEHTOB), UYTO TaKHWe-TO M TaKUE-TO BBIBOJIbI
ceNlaHbl Ha OCHOBAaHWU KOHTEHT-aHanu3a. [Ipu 3ToM 0O0BSICHUTH, YTO KOHKPETHO

OBLIO TPOBEACHO, MOKJIAAUYUKH OOBIYHO 3aTpyAHsArOTCA. Bmecrte ¢ tem mpu

NpaBUJIBbHOM €TI0 MCIIOJIB30BaAHHMHW KOHTCHT-aHAJIN3 O4YCHbL XOPOIIO IIOMOractT
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U3ydaTh PEKIAMHYIO MPAKTHKY B IIEJIOM, OTCIIEKHBATh KOHKPETHBIE PEKIaMHbIE
CTpaTerMy H JieJlaTh BBIBOJBI 00 »ddexkTuBHOCTH WM HEIPHEKTHUBHOCTH
PEKJIaMHBIX KaMITaHUMU.

OcHOBHasl 1elb KOHTEHT-aHalM3a TMPUMEHUTEIPHO K KOMMYHHKAIUSIM
COCTOUT B TOM, YTOOBI BBISBJISATH HauOoJee oOuuMe TeHACHIINN, HE 3aMyTHEHHbIE,
TaK CKa3aTh, CHEIU(PUKON Kakoro-imO0 KOHKPETHOTO pHIHKA WM TOBApHOMU
kareropun. Hampumep, TeHIEpHbIE pPOJIM, THUIBI HCIOJb3YEMbIX TOPIOBBIX
OpeJIoKEHUH, TpeobiafaHne KOJUJICKTUBU3MA WM  HWHIWBUIyadnu3Ma B
PEKJIaMHBIX COOOIIEHUSAX, HAIWYNE MEXKHAIIMOHAIBHBIX U KPOCCKYJIBTYpPHBIX
ocobeHHocTe u T.0. McciaenoBaHusi Takoro Tuma XapakTepHbl HE TOJIBKO IS
HAYYHBIX UHCTUTYTOB U aKaJIEMUYECKUX KPYTOB, HO H JJIsi CEPhE3HBIX PEKIAMHBIX
areHTCTB.

Jliis TOoro 4yToObl OJyYIle OOBSICHUTh, YEM KOHTEHT-aHAIN3 MOXKET IIOMOYb
IIPU BBISIBJIEHUU 3P (PEKTOB pEeKIaMbl, HAJJ0 CHayasla pa3o0paThCs, YTO 3TO TAKOE U
KaK OCYILIECTBJISETCS Mpollelypa KOHTEHT-aHainu3a pekiaMmbl. O003HAUMM Tpex
KUTOB, Ha KOTOPOM CTOMT OTOT METOA HCCICIOBAHMS: CHUCTEMHOCTb,
O00OBEKTHUBHOCTH U (POPMATUZOBAHHOCTH ,W3MEPUMOCTb.

OneHuBas B LIEJIOM KaK TEOPUIO, TaK M MPUMEpPbl KOHTEHT-aHAIU3a, Mbl
XoTenu Obl OTMETUTh UYTO JAHHBIA METOJ B COUETAHUHM C JAPYTUMHU TpUEMaMu
UCCIIEIOBAaHMSI pEKJIaMbl MOXET ObITh MOILIHBIM HHCTPYMEHTOM aHaju3a

3 (HEKTUBHOCTH PEKITAMBI.
YIIPABJIEHHME ITPOABUKEHUEM HH®OPMAIINOHHOI'O
IHOPTAJIA OPTAHU3AIIUU IT-COEPBI
Kpaitnes 3.1.
Hayunsb1ii pykoBoauTens — noueHT, K.T.H. Konapamesa H.H.

Crynunckuit punmnan MAU, kad. «uyY»
e-mail: zakharkraynev@ya.ru
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HecMoTpss Ha OrpoMHYH0 poOJib yCAYT B COBPEMEHHOW 3KOHOMUKE,
IpOABMXKEHHE B cdepe yciyr Bce eme cinadbo passuro. llpoasmxenue B cdepe
YCIYT SIBISETCS OJHUM M3 CAMBIX BaXXHBIX JJIEMEHTOB MAapKETUHIOBOU
KOMMYHUKalMi. VIMEHHO NpPOJABHMKEHUE MpeiaraeT MOTPEOUTENIM BECOMBIE
IPUYUHBI JJI1 UCHOJIb30BaHUS YCIIYTH, Yalle BCETrO MPOCTO Jenas yciayry Oosee
LIEHHOM Y YHUKAJIbHOM.

OObeKTOM HcciaenoBaHUS B JAaHHOM paboTe SBISETCS KOMIAHMS
O0OO «Buzurka-CT», koropas pa3BuUBaeTcsi B 001acTH HH()OPMALMOHHBIX
TexHosoruii. KommnaHusi uMeeT COOCTBEHHBI WH(OPMAIMOHHBIA MOpPTAT —
YHHUBEpPCAJbHBIA pEcypc, coJAepKaluil OoJpIIoe KOJMYECTBO HH(pOpMaluy,
pa30uToil Mo kareropusM W paszaenam. OpraHuzalMd W OPEINPUSTUS HUMEIOT
BO3MOKHOCTb pasMeliaTb CBOIO pPEKJIaMy Ha JaHHOM IIOpTajle, 4YTO Jaer
BO3MOXKHOCTh MpHUBJIEKaTh noTpedureneil. Ha cailite mMoryt ObITh pa3MelieHb
OaHHEpbI, KOTOpbIE OYIyT MOKa3bIBaTh pekiiaMmy. Taxke mo0as KOMIIAHHUS ropoaa
CTynMHO UMEET BO3MOXHOCTh MOJIHATh CBOK OPraHM3AlMI0 B MHPOPMALMOHHOM
CIPABOYHUKE B MPUOPUTET, TO €CTh TOT, KTO MOJIb3yeTCs] HH(POPMALUOHHBIM
CIIPAaBOYHUKOM, B OINPENEICHHOM pa3leiie, B MEPBYKD O4YEpelb YBUIUT
OpraHM3alfIo, KOTOpas «MOoAHsANa» HH(popMmanuio o cebe B BEPXHIO 4YacTb
CTpaHULBI.

IleneBas aynuTopus canTa AEIUTCSA HA JBAa CETMEHTA:

— TpylIla JIOJIEH, KOTOpas 3auHTEPECOBAaHA B IIOJYYEHUU ONPEICIEHHOU
uH(popMauu — 370 KuTeau ropoga CTynuHO U paiioHa, KOTOPBIE UMEIOT JIOCTYII B
UHTEPHET;

— opraHusauuu, npeanpusatus ropoaa CtynuHo u CTYyNMHCKOrO paioHa,
KOTOpBIE CMOTYT pa3MeniaTh nHpopmaluio o cede Ha TaHHOM caiTe.

00O «Bwusutka-CT» HaxoauTcs Ha dTale pocTa, UCXOMs U3 KM3HEHHOTO
1YKIa oprasu3anuu. KoMmaHusi akTUBHO pa3BUBAETCS U UCHOJIB3YET CIEAYIOIINE

QJICMCHTLI ITPOABMIKCHUA !
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— MPOJBIKEHUE Yepe3 HHTEPHET (COOCTBEHHBIN CalT);

— peKJIaMHBIN OaHHEp (Hapy)KHas pekjiama);

— pacmpoCTpaHEeHHE BUBHUTOK.

[lo pesynpraramM aHanmM3a, MPOBEACHHOTO B paboTe, MpenIaraeTcs
UCIIOJIb30BaTh JUISl MPOABUKEHUS COIMAIIbHBIE CETH W peKiIamMy Ha paguo |
TeneBuaeHuu. [IpoBeseH pacuet 3aTpart Ha pekiamy Ha TB u paguo, koTopas B

Mecsity coctaBut 73920 pyo.

HPUMEHEHUE ESP-ITIOAXOA0B ITPU NIEPEBOJAE TEKCTOB
ABUAIIMOHHO-TEXHUYECKOM HATIPABJIEHHOCTH

Mapuentok E.A.
HayuHblil pyKOBOIUTENB — CTAPIIM MpernoaaBaTenb, CTonooBckas MLA.
MAMWU, kad. 1-06
e-mail: elena.marceniuk@gmail.com

OnHolt M3 aKTyalbHBIX MPOOJEM HA CErOJHSIIHUN J€Hb SBISAETCS
dbopMupoBaHUE  S3BIKOBOWM  HAMpPaBICHHOCTH TPU  OOydeHUH  Oymayiero
cnenuanucta. M3-3a yBelInueHUs KOJUYECTBEHHBIX U KQU€CTBEHHBIX MOKa3aTesei
UHTETpallMd U  BOCTPEOOBAHHOCTM  WHOCTPAHHOTO  f3bIKA,  MOSBJISIETCS
HEOOXOJMMOCTh B TIOBBIIIICHUM KaueCcTBAa BJIQJCHHUS S3BIKOM BBITYCKHUKAMHU
BVY3o0B. BrlllyckHUK, MO pe3ysibTaTaM OIpoca MOTEHIUAIBHOrO padoTomaTers,
JOJDKeH oOnazaTh 3HaHHWEM s3blka He Huxke ypoBHs «Upper-Intermediate» —
MOPOTOBOTO TMPOABUHYTOIO YPOBHS BJIAJACHUS SI3bIKOM, YTO COOTBETCTBYIOUIUM
o0pa3oM IpeabsaBIIsIeT TpeOOBaHUS K KauecTBY oOydeHus 531Ky B BY 3e.

OOpaias BHUMaHKWE HA CPETHUN YPOBEHB BJIAJICHUS WHOCTPAHHBIM SI3BIKOM
BBIMIYCKHUKAMU TeXHHYeCKMX BY30B aBHUAIlMOHHOW HampaBIEHHOCTH, MOKHO
OTMETHUTb, 4TO coriacHo ctatuctke 2014 — 2017 rr. Tonpko 30% BBITYCKHHUKOB
MOTYT CBOOOJHO W3BICHATHCS Ha uH3ydaeMoM si3bike, 50% MOryT uMTaTh

MHOCTPAHHYIO JINTEPATypy cO cioBapeMm, a octaBmmecs 20% — HeIOoCTaTO4YHO
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BIIAJCIOT UM JIJI TIPAKTHYECKOTO MCITOJIB30BAHUS, YTO YKA3hIBACT HA TIPOOIEMHYIO
obnacte mpu oOydeHuu. bonbinas yacte TexHuueckux BY3oB mo cux mop
UCITOJIB3YET KJIACCUYECKYI0 METOJMKY TPENOJaBaHus WHOCTPAHHOTO SI3bIKA —
NpsIMOE M3Yy4YEeHUE C J100aBJICHHEM TIPaMMATUYECKOrO IEpeBOJila U DIIEMEHTOB
ayJimo.

[Ipu dhopmupoBannm TpeOOBaHUH, NMPEIBIBIIEMBIX K MPOIECCY U3yUCHUS
MHOCTPAHHOTO SI3bIKa (@, CJIeIOBATEIbHO, M K COCTABJICHUIO IJIaHA Kypca) CIeayeT
NpUHUMATh BO BHUMAaHUE TIPOTHO3UPYEMBIH CpEIHWUN YpOBEHb BIAJACHUS
M3Y9aeMbIM SI3bIKOM TEPBOKYPCHUKA W PACIPENCISITh HArPY3Ky TaKuM o0Opasom,
yTOOBl OXBaThIBaTh MNPO(GEeCcCUOHATBHBIE TMpEeAMETHbIE 00JacTH, GOpMUPYS
npoeCCUOHANIBHYIO SI3BIKOBYIO Cpely K 3aBepuieHut0 oO0yueHus. OCHOBHOM
MeToaukoi npu 3toM sBisiercs ESP — English for Specific Purposes. I'pamotHOe
dbopmupoBaHre MporpaMMbl OOYUEHHUS CHEHHAINCTA, MPUMEHEHUE pPa3IMYHbIX
noaxonoB ESP/LSP  (Language for Specific Purposes), wucnonb3oBanue
MYyJIBTUMEIUMHBIX W KOMMYHHMKATUBHBIX METOJUK TPU HW3YYEHUU SA3bIKA
3HAYMUTEIBHO YBEIMYHAT TIPOIEHT CIECIHAIMCTOB, YCIEIIHO OCBaMBAOIINX
TpeOyeMbIii YPOBEHB BJIaJACHUS MHOCTPAHHBIM SI3bIKOM. KOHEYHO, CTOUT TTOMHUTH
o EGP/LGP — English/ Language for General Purposes, BBy TOT0, 4TO BaXKHOCTh
KOMMYHUKAIMHN JUKTYET HEOOXOAMMOCTh OBJIAJICHUS SI3BIKOM JIJISi OOIIMX IIEJICH,
HaIMpuUMep, TOBCEAHEBHOTO OOIeHUs. V3ydeHne s3bika TOIBKO JJIsl CIIEITUATBHBIX
1eel MOXKET Cy3UTh KOMMYHUKAaTUBHOE Tosie. PasymHoe coueranne ESP u EGP —

BOT 4TO HCO6XOI[I/IMO COBPCMCHHOMY CIICHIUAINCTY.
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HAITPABJIEHUA ITOBBILIEHU A KOHTPOJISA KAYECTBA
HPOAYKIHNHN HA METAJIJTYPITUYECKOM HNPEAIIPUATHUN

OpnoBa M.B.

HayuHblil pyKOBOIUTENB — JOLIEHT, K.3.H. CrenHoBa O.B.
Crynunckuit pumman MAU, kad. «uyY»
e-mail: Pismo_marinke94@mail.ru

CoBpeMEeHHOE COCTOSTHUE TEXHOJIOTMH — 3TO MOCTOSIHHOE, 06€30CTaHOBOYHOE
IBIDKEHWE Biepen. B obOmeM ciiydae, HOBbIE TEXHOJIOTHH U CIIOCOOBI 00pabOTKH
3aroTOBOK MO3BOJISIOT OOECHEeYrBaTh BBICOYANMIIEE KAYECTBO M JOJTOBEYHOCTh
BBIITYCKAaEMOTO MPOAYKTA, a KECTOYalIlass KOHKYPEHIIUSI HA PhIHKE HE OCTABJISIET
TEXHOJIOTaM BCEr0 MHpPA MHOTO BBIOOpA, KPOME KaK TPYAUTHCS, TPYAUTHCS U €ILE
pa3 TpyIuThCs Hajl oOecrieueHrueM 3TUX napamerpoB. KauecTBo npoaykToB Tpyna
B YCIOBHUAX HEONPEIEICHHOCTH KOHKYPEHTHON PpBIHOYHOM CpEIbl SIBISETCS
MPUYUHHBIM (DAKTOPOM PE3KOro pocta puckoB is npeanpusitusiAO «CMKy.

O6bexTom uccnenoBanust spisiercss AO «CTynuHCKash MeTauTyprudeckas
komnanus»(ganee AO «CMKy), mpeamer ucciaeqoBaHus — MOBBIIMICHUE KOHTPOJIS
KayecTBa MPOAYKLHU OCPEACTBOM BHEAPEHUsI HOBOro obopynoanus. Crnenuduka
IIPOU3BOJAMMOrO aCCOPTHUMEHTA NPOAYKLIHH HPEANPUATHS TaKOBa, YTO OHO HE
ABJIIETCSI TPOU3BOAMTENIEM TOBAPOB HAPOJHOIO MOTPEOJEHUs, MOITOMY
NOTPEOUTESIMU  TIPOJIYKIUUA ~ TPEIIPUSATHS  SBISAIOTCS IOPUIUYECKUE JIUIIA,
JNEUCTBYIOLIME B ABUALIMOHHO-KOCMUYECKON OTpaciv, a MMEHHO CamoJIeTO- U
JIBUTATEJIECTPOUTENbHBIE OPraHU3ALINH.

Opranu3zaiusi TEXHUYECKOTO KOHTPOJISI HAa MPEANPUITHH SBIISIETCS OOHUM U3
AJIEMEHTOB CHUCTEMbI YIpaBIEHUs KauecTBOM. llon TEeXHHMYECKUM KOHTpPOJIEM
NOHMMAETCS TMPOBEpKa COONIONCHUS TPEOOBAaHUM, MPEIBSIBISEMBIX K KadeCTBY
NPOAYKUMHA Ha BCEX CTaAMSAX €€ M3rOTOBJIEHUS, M BCEX IPOU3BOACTBEHHBIX

yCJIOBUH, 00€CTICUMBAIOIINX €TO.
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[IpemyraraeMbIii IPOEKT MO MPHOOPETEHUIO MUTH(OBATHHO-TTOTHPOBATHLHOM
mamuHel  Mecatech 234  1mo3BOJIMT  MOBBICUTH  KOHKYPEHTOCIIOCOOHOCTB
MPENPUSITUA U BBIBECTU €0 HAa HOBBIM dTall pa3BUTHUA. I [pOEKT HCKITFOUUT BIIMSIHHAE
YyenoBeueckoro ¢GakTtopa, YTO OYEeHb BaXHO IS OOECMEYCHUS TOYHOCTH U
KaueCTBa NPOBOJMMBIX HCIIBITAHUWA, a TakKK€ COKPATUT BpEMs IPOBEICHUS
KOHTPOJIBHBIX OIeparuii HEe3aBUCHUMO OT CJIOKHOCTH NUIM(OBOK, 3aTpaThl Ha
BCIIOMOTaTeNIbHOE O000py/IOBaHME U 3apabOTHYIO IUIATy, YJYYIIAT KayeCTBO

INPOIYKLIHH U YMEHBIIUT KOJIMYECTBO Opaka.

PA3PABOTKA IIJIAHA MEPOIIPUATHUM IO BHEJIPEHUIO
BEPEXJIMBOI'O ITPOU3BOACTBA HA ITPEAIIPUATUN
ABUAIITMOHHOHN NPOMBIILJIEHHOCTH

IIpuroposckas T.H.

Hayunsiii pykoBoauTENb — TOLEHT, K.T.H. Konapamesa H.H.
Crynunckuil punnan MAU, kadenpa «Ouy»
e-mail: Prigorovskaya 23@mail.ru

B ycnoBusix CHMXKEHUsST TEMIIOB pPOCTa MHPOBOW IKOHOMHKM U
OTHOBPEMEHHOTO BBEICHMUS CaHKLIMU NMpPOTUB Poccum BO3pacTaeT akTyaJIbHOCTh
MOMCKAa HOBBIX MyTEW TOBBIIEHUS KOHKYpeHTOCocoOHOCTH Poccuiickux
npeanpuatuii. OpHuM U3 A(PPEKTUBHBIX  COBPEMEHHBIX  MHCTPYMEHTOB
MOBBIIIEHUS ~ KOHKYPEHTOCIIOCOOHOCTH  Mpeanpuatuii u  ¢GopMUpOBaHUE
2 PEeKTUBHON CTpaTerMu PpPa3BUTHS CUHMTACTCAd KOHICHIIHUS  OEpeKIUBOIO
npou3BojicTBa. CyTh KOHLEMIMU CBOJUTCS K YCKOPEHHUIO MPOWU3BOACTBEHHBIX
MPOLIECCOB  4Yepe3 COKpallleHWe TNOoTepb, HE JA00aBISIOMIMX  LEHHOCTU
BBIITYCKAEMOMY ITPOAYKTY.

OOBEeKTOM  HCCIeIOBaHUSl  SIBIISIETCA  JCSTENBHOCTh  IPOMBIIUIEHHOTO

npeanpusatus OAO «CMITIDy.
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[IpeameT wucciaemnoBaHuWs — OpraHU3ANMS OEPEKIMBOTO MPOU3BOJCTBA HA
MIPOMBIIIJICHHOM MPEIIPUSTHH.

Ilenpro wmccaenOBaHUS SIBISETCS HM3YYCHHE OCOOCHHOCTEH W CHEIUpUKH
OpraHu3ald OEpeKIIMBOrO MPOU3BOACTBA HA MPOMBIIUICHHOM MNPEANPUATHH, a
TaKke pa3padoTKa IjIaHa MEPOIPUATHM 11O COBEPIICHCTBOBAHUIO JACATEILHOCTH Ha
MPUHITUTIAX OEPEKINBOTO MPOU3BOICTBA.

B paborte pazpaboraH 1iaH MEpONPHUATHNA MO BHEIPEHUIO OCPEKIMBOTO
MIPOU3BO/ICTBA HA TPOMBIILJICHHOM MPEANPUATUH HA OCHOBE CUCTEMHOIO MOJIX0/1A.

IIman coctouT U3 7 3TAIOB:

1. Coznanue otaena Lean — TexHOJOrMH, BKIIIOYAIOUIETO BEIYLIETO-
HKOHOMHCTA U TJIABHOT'O CHEIHAINCTa-TEXHOJIOTA.

2. PazpaboTka rpaduka BHeApeHUs OEpeKIMBOTO IMPOM3BOJCTBA B
HOJIpa3eIICHUsX.

3. O0yyeHne  COTPYIHHMKOB  ydyacTKa  NpPUHLOUIAM  OepeXIUBOTO
IPOM3BOJICTBA.

4. BpiOOp 1 aHaIU3 MUJIOTHOTO YYACTKA.

5. Pa3paboTka MUIOTHOTO MPOEKTA.

6. Peanu3anus NAJIOTHOTO MIPOEKTA.

7. Ouenka 3pGeKTUBHOCTU peallu3allii MUJIOTHOTO MPOEKTA MO BHEIPEHUIO
OepeKITMBOTO TIPOU3BOJICTBA

B kadecTBe OCHOBHBIX HWHCTPYMEHTOB OEpPEKIMBOTO TMPOU3BOJICTBA
BbIOpaHbl cucTeMbl «SC» 1 « TPM», kKapTHpoBaHKE MTOTOKA CO3/AaHMS LIEHHOCTEH.

Ocoboe 3HaueHue mnpuaaBaiiock HTany «OOyueHue COTPYAHHKOB
NpeanpusaATds NpUHLIMNAM OepexiauBoro mnpoussoactBay. Ha OAO «CMIIID»
OBLIO IPOBEACHO O0yUYEHUE COTPYTHUKOB O€3 OTpPhIBA OT MPOU3BOJCTBA.

ITo wroram 2014 roma ocHoBaM OEpPEXIMBOIO IIPOM3BOJICTBA OOYUCHO
48 genoBek, a K koHiry 2016 — 395.

Jist  moyydeHWsT OmbITa MPUMEHEHUS HWHCTPYMEHTOB  OEpeKIMBOTO
MIPOU3BOJICTBA OBUIM OMPEEICHB MIJIOTHBIE YYaCTKH U pa3paboTaHbl Tpaduku

BHEJIPEHUS HA HUX OEPEXIIMBOIO MPOU3BOICTBA.
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B cootBercTBUM C rpaduKoM BHEIpEHHs, 3a JBa roja Ha MPEANPUATUU
OBLIO peaan30BaHO 4 MUIOTHBIX IPOEKTA.

Ocy1iecTBieHHe MEPONPUATUH 110 BHEIAPEHUIO OEPEKIMBOTO MPOU3BOJICTBA
Ha MWJIOTHBIX yyacTka B o0mieit cymme no3soiuino OAO «CMIIID» 3a aBa roaa:

— TOJTYYUTh dSKOHOMHYECKUM 3¢ ekt B pazmepe 2 479 000 pyoO.,

— COKPATHUTh BpPEMsI POU3BOJICTBEHHOIO LIUKIA HA 27%;

— CHU3UTh TPYJIO0EMKOCTb Ha 45%.

PA3PABOTKA MEPOIIPUATHM, HAITPABJEHHBIX
HA NOBBIHNIEHUE KOHKYPEHTOCHHOCOBHOCTH
000 «I'A3 1 CEPBHUC»

[[Innkapesa A.P.

HayuHblil pykoBOAHUTENb — JOLEHT, K.3.H. PoManenko H.IO.
Crynuackuit punuan MAU, kad. «DuyY»
e-mail: Loverdo96@mail.ru

B ycrnoBusiX phIHOYHOW AKOHOMHUKHU BaXKHBIM (PAKTOPOM IS BBIKUBAHUS
NpEeaIPUATHS ABJISIETCS MOBBIIICHUE KOHKYPEHTOCTIOCOOHOCTH.
KoHKYypeHTOCTIOCOOHOCTh TMPENCTABISIET COOOM CBOWCTBO TOBapa, YCIYTrd C
KOTOPBIM MPEANPUSATHE JOJKHO BBIMTHM HA PBIHOK HAapaBHE C CYIIECTBYIOIIMMU
TaM aHaJIOTaMU WJIM CONIEPHUYAIOIUMH TpeanpusitTusiMu. OQHUM U3 MOKa3aTesien
KOHKYPEHTOCTIOCOOHOCTH TPEANPHUATHS SBIACTCS KayeCTBO TMPOIYKIIMU WITU
yciyr. VIMEHHO S3THM aKkTyallbHBIM BOINpPOCAaM IIOCBSINEHA JJaHHas paboTa, B
kotopoii Ha mpumepe OOO «['a3 u cepBuc» OynyT pa3zpaboTaHbl MEPONIPUATHUS
HaIpaBJICHHBIC HA MOBBIIICHUE KOHKYPEHTOCITOCOOHOCTH.

OcHoBHOE HampasiieHue AesarenbHocTd opranuzanu OO0 «I'a3 u cepBuc»
CBSI3aHO HEMOCPEJACTBEHHO C MPOU3BOJICTBOM I'a30BBIX CUETUUKOB JJIsI HACCIICHUS
U KUJUIIHO — KOMMYyHalbHOro xo3siiictBa B Poccuu. Ilponykuuss OOO «I'a3 u

CCPBUC» HC pa3 Iojiydajaa JUILIOMBI U IMPHU3bl PETHUOHAJIIBHBIX W MCXKIYHAPOAHBIX
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KOHKypcoB. KauecTBO MpoayKIuu yaocToBepeHo EBpomeiickum cepTuukarom
KayecTBa M cepTUdUKaTOM MEXTyHApOIHON OpraHu3aluy 3aKOHOJATEJIbHOM
metposiorur (MO3M). Kaxnplil Tog Ha peIHKE TOSBIIAETCS Bce OObIle U O0bIe
HOBBIX KOHKYPEHTOB, W YTOOBI Jep)kKaTh MapKy OpraHu3alud HEeoOXOAMMO
IIPUAYMBIBATh UJIM YCOBEPILIEHCTBOBATH C KaXIBIM Pa3oM CBOM MeponpuaTus. s
NOBBIIIEHUS  KOHKYPEHTOCIIOCOOHOCTM  OBUIM  MPEAJIOKEHBI  CIECIYIOIIUE
MEPOIIPUATHS:

1. YMeHbmieHHe ce0eCTOMMOCTH 32 CYeT CHHM/KEHUSI 3aTpar Ha
marepuaJbl. [Iponykuus OOO «I'a3 u CepBHUC» — SBIAETCS MaTEPUATOEMKOM,
30ech  HauOosiee  pE3yJIbTAaTHUBHBIMU  MEPONPUSTUSAMH O  CHUKCHHIO
ce0eCcTOMMOCTH, OyAET ABISATHCS 3aMEHa JOPOTOCTOSIIINX KOMIUIEKTYIOUIUX Ha HE
JIOpPOTHE OTEYECTBEHHBbIE. Takoe NpemIoKEHUE IIOMOXKET HE TOJIBKO CHHU3UTH
ce0eCTOMMOCTh MPOAYKIMH, HO U MO3BOJIUT CHU3UTh MOTPEOHOCTh MPEIIPUITUS B
CBOOOJTHO-KOHBEPTUPYEMBIE BATIOTHI.

2. MeponpusiTie 0 BHEAPEHUIO CBAPOYHBIX MOJYyaBTOMATOB. [IpoBens
aHaJIM3 MO MCHOJb30BAHUIO OCHOBHBIX MPOU3BOJCTBEHHBIX (OHIIOB, MOYKHO
clelaTh BBIBOJA, 4YTO OJHOM W3 TIJIABHBIX NPOOJIEM MPEANPUATUS SBISAETCS
ycrapeBliee 00opynoBaHuE. AHalM3 BO3PACTHOTO COCTaBa TEXHOJIOTMYECKOIO
o0opynoBaHusi mokazbiBaeT, 4yto 90% 000pynOBaHHS HMEET BO3PACT CBBIIIE
10 ner, B Tom uucne 6onee 60% — cBoime 20 ner. Koaddumments 3arpy3ku
ob6opynoBanus (103%), roBopAT o ero usHomeHHOCTH. [loaTomMy OyaeT pa3yMHBIM
BBECTH HOBBIE€ YCOBEPUIEHCTBOBAHHBIE CBAPOYHBIE MOJTYyaBTOMATHI.

3. Meponpusitusi no 3Heprocoepeskenuo. [locTOSHHO cTpeMUTEIHHO
pactyme Tapudbl Ha DHEProOHOCUTEIM C OJHOM CTOPOHBI W  BBICOKas
HHEPro€MKOCTh TPOMU3BOJCTBA BBIHYXKJAET IPOU3BOJIUTENECH pa3pabaTbiBaTh
MEpPOIPUATHS IO SKOHOMHUHU JAHHOTO BHJIa PECYPCOB. DKOHOMMS JIEKTPOIHEPTUU
OyJIeT IOCTUTHyTa 3a CU€T BBINOJHEHUS CIEIYIOUUX MEpONpUATHI: 3ameHa

ANIEKTPOABUTATENEH C YCTaHOBIEHHOW MoIHOCThIO mo 40 kBT Ha AByX Hacocax
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000OpOTHOTO BOJOCHAOKEHHUS HA DJICKTPOJBHUTATEIN C MOIIHOCTHIO 1O 15 kBT;
3aMeHa JIaMIl HaKaJlMBaHMs Ha 0oJiee SKOHOMHUYHbIE Jamiibl TNa JIb; pa3paboTka
U coOto/ieHus rpaMKOB BKIIFOUECHUS U OTKJIIOUEHHUSI JIaMIT CUCTEMBI BHYTPEHHETO
Y HAPYKHOTO OCBEILICHUS.

[logBonst WTOrM TpOJETaHHOW paboOTHI, OMpeneanuM oOIlee MOBBIIMICHHUE
MPUOBLIN M PEHTA0CIHPHOCTH 3a CUET MPEITIOKEHHBIX MEPOTIPUSATHH.

Ta0muna

IToBbIIIEHUE le/lﬁbl.ﬂl/l H peHTaﬁeJIl)HOCTI/I OT NMPEAT0KCHHBIX MepOHpI/IHTHﬁ

HaumeHoBaHue MepONPUSATHSA Topsrumenue Topsruenue
npuodbLIH, PyoO. peHTa0eIbHOCTH, Y0

YMeHbIIeHUEe ce0eCTOMMOCTH
3a CUET CHI)KEHUS 3aTpaT Ha 2929440 4,26
MaTepuabl
Bueapenue cBapodHbIX 477225.28 0.5
I10JTyaBTOMAaTOB
Meponpusre no 1385672,9 1,86
HYHEProcOEPEKEHUIO
Bcero cymma 4792338,18 6,62

OCHOBHBI€ LIEJIN UCCIIEIOBAHUS IOCTUTHYTHI.

METO/J (I)OPCAIZIT B UCCJIEAOBAHUH PAZBUTHSI PBIHKA
HEUWPOTEXHOJIOI'MH B POCCHUH

CumonoB A.B., Anekcanapos B.A., Cémuxk M.B.

Hayunbie pykoBoauTenn — JOLEHT, K.T.H. Anekcanaposa A.B.,
JIOICHT, K.T.H. MumanoBa B.I".
Crynunckuit punmnan MAU, kad. «uyY»
e-mail: senseysmall@gmail.com

@opcaliT mpeAcTaBisieT cO00Ml CUCTEMY METOIOB SKCHEPTHOM OIEHKU
CTPATErM4YECKUX HAIIPABICHUN COLMAIbHO-D)KOHOMHUYECKOTO M WHHOBAILMOHHOTO

Pa3BUTHA, BbIABJICHUA TCXHOJOIHMYCCKHX  IIPOPLIBOB, CIIOCOOHBIX  OKa3aTh
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BO3/ICIICTBHE Ha SKOHOMHKY U OOIIECTBO B CPEHE- U JOJATOCPOUYHOM MEPCIIEKTUBE.
OOBIYHO B Kaxa0M U3 (hOpCaUT-IPOEKTOB MPUMEHSAETCS KOMOUHALIUS PA3IUYHBIX
METOJIOB, B UMCJIE KOTOPBIX AKCIEPTHBIC maHenu, [enbdu (ompockl SKCIepToB B
nBa o9ranma), SWOT-ananu3, MO3roBoil IWITypM, TIIOCTPOCHHE CLIEHAPUEB,
TEXHOJIOTHYECKHE TOPOXKHBIE KapThl, 1€PEBbs PEICBAHTHOCTH, aHAJIU3 B3aUMHOIO
BIIUSIHUSA U JP.

CeroHsi pbIHOK HEMPOTEXHOJOTUMI MOXET OBbITh YCJIOBHO pa3/eieH Ha IIECTb
CEIrMEHTOB, JBa M3 KOTOPBIX CBSI3aHHBI C YJOBJIETBOPEHHEM MOTPEOHOCTEM
OOJBHBIX JIIOJIEH U JIIOJIEW C OTPAHMYEHHBIMU BO3MOKHOCTSIMU, HYKIAIOIIUXCS B
JeYeHuu, peaOuWiauTalud M YyIy4dlIeHMM KayecTBa JKM3HU (Helpodapma u
HEHPOMENITEXHUKA), U YETHIPE CETMEHTA CBSI3aHbI C MPOAYKTAMHU M YCIyraMu JIst
MaccoOBOI0 MOTPeOJICHUs, TAKUMHU KaK HEHPOKOMMYHHUKaAlLlMU, HEMpOOOpa3oBaHue,
HEHUpOPA3BIICUCHUsI W HEUpoacCUCTeHThI. IIpm >TOM HM3HayaabHO MHOTHUE
HOBEHIIME HEUpOUHTEP(DENCH M TEXHOJOTUU OyAYyT BHEAPATHCS B MEAUIIMHCKON
IIPAKTUKE, U TOJILKO IIOTOM, II0 MEpPE HUX PAa3BUTHUs IEPEXOJUTH B IIPOAYKTHI U
CEepBUCHI MaccoBoro mnotpebnenusi. Pabouass rpynma NeuroNet B pamkax
HannroHaibHOM TEXHOJIOTUYECKOM WHMIIMATUBBI pa3zpadoTajia U MpeJcTaBUIIa
JOPOKHYIO KapTy pa3BuTusi B Poccun peiHKa HEHPOTEXHOJIOTHM M TPO(UIBHBIX
urpokoB. K 2035 rogy MupoBOil pBIHOK HEMPOTEXHOJOTMH AOCTUTHET OOBbeMa

$1 TpiH, cunTaroT aBTOPHI JOPOKHOM KapThl NeuroNet.
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Puc. 1. Jlopoxnas xkapta NeuroNet

[TomyueHHble 3HAHMS OTKPHIBAIOT HOBBIE BO3MOXXHOCTH  HM3yYCHUS
MPUHIIAIIOB ¥ MEXaHU3MOB 00pabOTKM W XpaHEeHHs] MH(pOpMalMu B MO3Te M UX
MaTeMaTHUYecKoro MozaenupoBanus. OHA U3 BaXKHEHIIMX MEPCIIEKTUB CBA3aHA C
CO3/[aHHEM Ha OCHOBE HEHPOTEXHOJIOTHII HOBOTO MOKOJEHHUS CYNEPKOMITBIOTEPOB
Y 4EJIOBEKO-MAIIMHHBIX UHTEP(HENCOB 171 IpsIMOro 0OMeHa HHpopMaLuen Mexay

MO3I'OM U TCXHUYCCKUMH YCTpOﬁCTBaMH.
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YIIPABJIEHUE PASBUTHEM MAJIOI'O HPEAIIPUATUSA
Yrauckux [.A.

HayuHblil pyKOBOIUTENB — JOLIEHT, K.3.H. Pomanenko H.IO.
Crynunckuit prmman MAU, kad. «uyY»
galya.uglyanskikh.95@mail.ru

Marnble npeanpusTHs BO BCEM MHUPE HMIPAIOT BAXKHYIO POJIb, @ BOIPOCHI
CBSI3aHHBIE C Pa3pa0OTKOM MEpPONPUATUN MO HMX HPOABMKEHUIO IPEOOpPETaroT
0CO0YI0 aKTyaJIbHOCTb. PEIlIEHNIO 3THX Ba)KHBIX 33/1a4 U OyJI€T MOCBELIeHA JaHHAs
pabota, rae Ha npumepe kKade «I'poT» OyAeT mpeasiokeHa CTpaTerus AajibHEHero
pa3BUTHSL.

Kape «I'pot» »3TO mnpeanpusthe OOIIECTBEHHOIO MUTaHUA, T.C.
OCYILECTBISIET TMPOU3BOJACTBO, pEAIU3aLUI0 W OpPraHU3alUI0 MOTPeOJICHUS
npoaykuun —nurtanusa.  lIpenmpustue  Haxomutcs B ropoae  CTynmMHO,
IPEIOCTABIISAECT CTAHAAPTHBIMA MAKT PECTOPHAHHBIX YCIYT: OpraHusaius o0e0B U
TOPKECTBEHHBIX IMPa3IUKOB — I00WIEH, CBaJAbObI, KOPIOPAaTUBHbIE BEUEPUHKH, C
TEMaTUYECKUM O(DOPMIIEHHEM MO MPUEMIIMMBIM LIEHAM.

PeiHOK  pectopaHHbiXx  ycimyr . CTyMMHO  OY€Hb  HACBIIICHHBIM.
C nosiBIEHHEM HOBBIX KOHKYPHTOB, YMCJIO ITOCUTHUTENEH pe3ko ynano. Hapsany c
3a00TO O KauecTBe ONMOA W OOCITY)KMBaHUS PYKOBOJUTEIIO JaHHOTO
OpEeanpUITUS HEOOXOIUMO CIIETUTH 332 OCTOSTHHO MEHSIOIMMUCS TEHACHLIUAMU U
HEMEIJIEHHO PEeaJIn30BbIBaTh HOBBIE UIECH, YTOOBI OTBEYATh MOTPEOHOCTSAM CBOMX
rocteil. JIys oTux nenei B 1aHHOW paboTe ObLI0O HAMEUEHO PEIIUTh CIEAYIOIINE
3aJ1auu:

1. Onpenenuth Kakue YCIyrd MPOIBETAIOT B PECTOPAHHON HWHAYCTPUU

r. CTynuHo;
2. OnpenenuTth Ha YTO JIeJaTh CTAaBKY B IPUBJICYEHUH HOBBIX KJIMEHTOB.
B xone mpoBeneHHOro uccienoBaHus ObUIO OMpeAesieHO, 4TO Hauboiiee

MEepPCIEKTUBHBIM HarpaBieHueM pa3sutus Kade «['poT» sBiIseTcss BHeApeHUE
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HOBOM yCIYIM — BBIE3JHOTO PECTOPAHHOrO 00cCTyXuBaHUA.HOBBIII MpoeKT
IpeIoJiaracT OpraHu3aluio padoTel B cepe KOPIOPTUBHOIO MUTAHUS B OU3HEC-
HEHTpax, oducax KpPYyMHBIX KOMIIAHWH, a TakKe Ha Pa3HOTO poJAa JCJIOBBIX,
BBICTABOYHBIX W KOPIHOPAaTUBHBIX MEPONPHUATHIX, CBaJCOHBIX TOPKECTBAX,
I00MIesX, JHAX POXKICHUSAX, HA HOBBINA T'0O/1, pOXKJIECTBO U Ha JIPYrUX Ipa3JIHUKAX,
BCTpeuax/mprueMax roctei, 3aKpbhIThIX BEYEPUHKAX U BbIE3/IaX HA IPUPOLLY.

Takum oOpa3oMm, TJaBHOH LEIbI0 NPOEKTAa SBISETCS  CO3/aHUE
KOMMEPYECKOTO KEUTEPUHTOBOIO MPEANPUATHS C IPOU3BOJICTBOM MOJIHOTO IMKJIA
Ha Oaze kade «I'poT» I OpraHu3alu, MOMUMO CTAI[MOHAPHOTO MHUTAHUS,
JIOCTaBKHM F'OTOBBIX 00€/I0B yAaJIEHHBIM KOMIIAHUSAM-KJIUEHTAM.

JUist Toro, 4roOBl MPOBOJIUTH PA3HOIO POJA MEPOIPHUATHUS HA BBICOKOM
1po(heCcCHOHATIBLHOM YPOBHE, HEOOXOJUMBI CTIELIUAINCThI, UMEIOIINE ONBIT PadOThI
B cdepe KEUTepUHIOBbIX Yyciyr. B mocinenctsue, MOMKHO OCYIIECTBISTh
MOJATOTOBKY M TMEPENOATrOTOBKY KaJpOB CaMOCTOSITENbHO, Ha 0a3e Hallero
npennpustus «I'por».

KparkocpouHoli 1enbr0 CO3MaHMsI KEUTEPUHTOBOTO NPEANPUATHS IS
pykoBozcTBa «I'poT» sBIsS€TCA BBIXOJ HAa TOYKY O€3yOBITOYHOCTH B TEUECHHE
3-7 mecaues, Ha puc. 1. CpegHecpouHON LIENBIO peaqu3aluy IPOoeKTa SBISETCS
BO3BpaT BIIOKEHHBIX MHBECTUIMN B TEYEHUE 7 MecsUeB. J[0AroCpodHON LENBIO
IPOEKTA SIBJISETCS NOJyYeHUE CTAOMIBHBIX IUBUJICHAOB OT NPUOBUIN MIPU CPeAHEN
penTabenbHOCTH Tpoaax He menee 20%.

Touka mnepeceyeHUss KPUBOM BBIPYYKH M KPUBOM TEKYIIUMX H3AEPKEK
XapakTepu3yeT o0beM MPOU3BOJICTBA, MPU KOTOPOM HOBBHIN MPOEKT paboTaeT 6e3

yOBITKOB. JlanpHEHIIUN poCT 00BEMOB MPOU3BOACTBA OyAET MPUHOCUTH TPUOBLI.
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Buipyuka / 3ampamei, pyb. 6 mec.

A

BeIpyuka

CoBoKyIHbIE
3aTDATHI

! ITocTostHHBIE
140 230.00 “ 3aTpaThl
273 540 Q (uen 6 mec.)

Puc. 1. Onpenenennie ToUku 6€3yObITOUHOCTH

N3YUYEHUE BIOJ)KETHOHU CUCTEMBI P®
A3nabaeBa A.A.
Hayunsiit pykoBoauTens — K.3.H, noueHt CrenHosa O.B.

Crynunckuii punnan PocHOY

e-mail: Anna97w@gmail.com
I'ocynapcTBeHHBIN OFOIKET — BaKHEUIIUNA (PUHAHCOBBINA JOKYMEHT CTpPaHbI,
ONpENENAIONMNA MHOTHE IMapaMeTpbl €€ pa3BUTHS Ha MPEACTOSIUNA TOI H
CPEIIHECPOUHYIO MEPCIEKTUBY, TOITOMY pa3pabOTKe ero mokasareieil yaensercs
oco00e BHMMAHHME Ha BCEX YPOBHSX BJIAaCTH M Ha BCEX ATamax MPOXOXKICHUS
pacuetoB. bromxeTtHsiii konmekc Poccwuiickoit ®enepanuu (BK P®) ompenenser
OroKeT Kak «popMy oOpazoBaHUsS U pacxojoBaHus (POHAA JIEHEKHBIX CPEJNCTB,
MpeIHa3HAYCHHBIX I (PrUHAHCOBOTO oOecreueHus 3a/1a4 U (yHKIHNA rocy1apcTBa
U MECTHOTO caMoOyIpaBieHHs». TakuM o0pa3oM, TOCYAapCTBEHHBIH OOJIKET,
SBJISISICH JUISI TOCYJIapCTBa CPEJICTBOM aKKyMYJIMpPOBaHUS (DUHAHCOBBIX PECYpPCOB,
Jla€T TOCYJApPCTBEHHOM BIJIACTM BO3MOXHOCTh COJICp’KaHHSI TOCYAapCTBEHHOIO
ammapara, apMHH, BBIOJHEHUSI COIUAIBHBIX MEPOIPHUATHHN, peanu3aiuu

MPUOPUTETHBIX IKOHOMUYECKUX 3a]1a, T.€. BHITIOJHEHUS TOCYJAPCTBOM MPHUCYIIIHX
emMy (QyHKIUH.
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B camom o01miem Buje rocyaapCTBEHHBIN OFOKET MOKHO OIMPEACIUTh Kak
(UHAHCOBBIN CYET, B KOTOPOM IIPEACTABICHA CyMMa JIOXOJOB U pPacxoioB
rocy/apcTBa 3a ompeAeNeHHbIN nepuo. KpoMe Toro, rocyaapcTBeHHBIA OIOHKET
MOXKHO paccMaTpuBaTb Ha CTaJdM €ro OKOHYATEIbHOTO  YTBEPKICHUA
3aKOHOAATENbHOM BIACTBIO KaK CYMMY OXHJA€MbIX HAJIOTOBBIX MOCTYIUICHUN U
IIPEANO0JIAraeMbIX TOCYJAPCTBEHHBIX PACXOI0B.

AxmyanvHocms OaHHOU membl, Ha MOUM B3IJIAN, HE BBI3BIBAECT HHUKAKHX
COMHEHUM, MOCKOJIbKY 0€3 MPUHATHUS JAHHOTO JOKYMEHTa HE OYIYT BBIJICIICHBI
OCHOBHBIE HAITPABJICHUS UCITOJIB30BAaHUS JEHEKHBIX CPEJICTB FOCYNaApCTBA.

[]env nanHOM pabOTHI 3aKITIOYACTCS B U3YUECHUU OIOPKETHON cUcTeMbI PO.

I'ocynapcTBeHHBIN OIO/KET, SBISASICH OCHOBHBIM (DMHAHCOBBIM ILJIAHOM
rocyAapcTBa, TJIABHBIM CPEJICTBOM aKKyMYJIMpPOBaHMs (PUHAHCOBBIX CPEJCTB, J1aeT
MOJUTUYECKOW BJIACTH PEAJbHYI0 BO3MOYKHOCTh OCYIIECTBIICHUSI BJIACTHBIX
noiaHoMmounii. C OJHON CTOPOHBI, OIKET, SIBISACH BCETO JIMIIL KOMIUIEKCOM
JIOKyMEHTOB, pa3pabaThlBa€MbIX OJTHOM BETBBIO BIACTH U YTBEP>KIAEMBIX JAPYTOH,
BBINIOJIHAET JIOBOJBHO YTWIUTAPHYIO (QYHKUUIO — (uKcupyer u30paHHbIN
roCyJapCTBOM CTWJb OCYIIECTBIEHUs YIIpaBleHUus crpaHod. Kpome Toro,
rOCyAapCTBEHHBIA OIO/HPKET MO0 OTHOIIEHWIO K OCYIIECTBISIEMON BJIACTHIO
SKOHOMHUYECKON TOJIMTUKE SIBISIETCS MPOW3BOJIHBIM IMPOIYKTOM, OH IMOJHOCTHIO
3aBUCHUT OT M30PAHHOTO BapHaHTa Pa3BUTHUSA OOIIECTBA U CAMOCTOSITEIIBHON POJIU
He wurpaer. OJIHAKO HMEHHO OIOJDKET, TOKa3biBas pa3Mepbl HEOOXOIUMBIX
rocyAapcTBy (DMHAHCOBBIX PECYpCOB M peajJbHO HMEIOIIMXCA PE3EPBOB,
OTIpeJIeIISIET HAJIOTOBBIN KIIMMAT CTPaHbl, UMEHHO OIO/IKET, GUKCUPYS] KOHKPETHBIC
HaIlpaBJICHUS] PACXOJOBAHMS CPEACTB, MPOLEHTHOE COOTHOIIEHHE PACXOJOB IO
OTpaciiiM U TEPPUTOPHUSIM, SIBISECTCSI KOHKPETHBIM BBIPaKEHUEM SKOHOMHYECKOMN
MOJIMTUKU TocyAapcTBa. Yepe3 OMOMKET TNPOUCXOIUT TMepepachpeiesicHue
HAIlMOHAJIBHOTO J0XO0Jla M BaJlOBOTO BHYTPEHHEro MpoaykTa. Takxke, OHOIKeT

BBICTYIIACT MHCTPYMCHTOM PCTYJIMPOBAHUA U CTUMYJIIMPOBAHUA HHBCCTI/IHI/IOHHOﬁ
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AKTUBHOCTH, TIOBBIMICHUS d(PPEKTUBHOCTH MTPOU3BOACTBA, IMEHHO Uepe3 OIOKET
OCYHIECTBJISICTCS COLIMAJIbHAS TTOJTUTHKA.

Takum oOpazom, Oromker, oObeauHSAT B ceOc OCHOBHBIC (DMHAHCOBBIC
KaTeropuu (HAJIOTH, TOCYJApCTBEHHBIN KpPEAUT, TOCYAApPCTBEHHBIC PACXOBI),
SBJISIETCS] BEAYIIUM 3BE€HOM (PMHAHCOBOM CHCTEMBI JIFOOOTO TOCYAapCTBa U UTPAET
KaK BaXXHYIO 9KOHOMUYECKYIO, TaK U MOJUTUYECKYIO POJIb B JIOOOM COBPEMEHHOM
oOmiectBe. TakoBbl, HA MO B3TJISiJ, CaMble MHTEPECHBIE CTOPOHBI M3yUYECHHOU U
MPOAHAIM3UPOBAHHOM MHOW TeMbl. Ha MOUM B3I, cieayer OTMETUTh, YTO HaA
NPOTSHKEHUHM TIOCIIEHEro JecATHiIeTus OrofpkeTHass cucreMa Poccuiickoi
®denepanid MOCTOSHHO TMOABEprajach HM3MEHEHUSM BBHUJIY HECTaOUILHOCTH
COIIMAJILHBIX W SKOHOMHMYECKHUX MPOIECCOB, MIpoucxoisimux B Poccun u B
MEKTyHAPOIHOM 3KOHOMUYECKOM MPOCTPAHCTBE.

CoBpeMeHHas cutyaiusi B Oro/xeTHOM cepe Poccuu cBumeTenbcTBYeT O
HEOOXOJMMOCTH YCWJICHUS PETyJIUPYIOIIEH poJu ToCcylapcTBa B CHCTEME
OIO/DKETHBIX OTHOIICHUN MEXIY OpTraHaMH YIpaBJIEHHUS, OTBETCTBEHHBIMHU 3a
dbopmupoBaHue OIOJIKETOB, pacrpeeicHue O KETHBIX PECYPCOB U MOIMOJIHEHNE
0X0J10B B Oroker. C OHOUW CTOPOHBI, ATO OOBSICHSIETCS TE€M, YTO B YCIOBUSIX
PBIHOYHBIX OTHOIIEHUH CY>KalOTCSl BO3MOKHOCTH FOCYJIapCTBa OKa3bIBATh BIUSHUE
Ha SKOHOMHUECKHUe mnporecchl. C Ipyroit CTOPOHBI, 3aMETHO BO3pACTaHHUE POJU U
3HaueHUsA OIOPKETOB KaK BAXKHEWIIMX WHCTPYMEHTOB TOCYJapCTBEHHOTO
pEryJIMpOBaHUSI DKOHOMHKHA U  COLUMAIbHOM  cdephl  TeppUTOpPUATBHBIX
00pa3oBaHUH.

besycnoBHO, mpoOnaeMbl, BBI3BAaHHBIE CAHKIHMSIMH  MEXKIyHApOIHOTO
cOOOIIIeCTBa, KacarlIluecss AOCTYIMHOCTU KPEIUTHBIX PECYpCOB B HauOObIIEH
Mepe MPEeaoNpeeisiioT PoJib U OTBETCTBEHHOCTh [IpaBUTENbCTBA 32 MOIIEPKKY
GYyHKIIMOHUPOBAHUSI ~ OTEYECTBEHHOM  HDKOHOMUKHM.  bBIOJKeTHas  cuctema
rocyJapcTBa, SBJISASACH 4YacCThbi0 HH(PPACTPYKTYpPhl HSKOHOMHUYECKOro 0Oasuca,

IMOABCPIKCHA €TI0 BJIMAHHUIO. Konebanusa u wusMeHeHus Oa3mca IIPpUBOIAT K
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U3MEHEHUIO OOJDKETHOM CHCTEMBI M COOTBETCTBYIOLIEH KOPPEKTUPOBKE €€
dbynkuumii. BMecte ¢ TeM, MMEHHO Ha IUIe4aX OMOJKETHOM CHUCTEMbI JICHKHUT
HEMOCPEICTBEHHAs: OTBETCTBEHHOCTh 3a ONTHUMAaJbHOE (DYHKIIMOHUPOBAHUE BCEi
(UHAHCOBOM CHCTEMBI TOCYIapCTBa; OCOOEHHO B TAKUX CIIOXKHBIX YCIOBHSX, B

KOTOPLIX HBIHC HAXOAUTCA HAllla CTPAHA.

CAHKIMMU ITPOTUB PD

bymaxosa B.C.

Hayunslii pykoBoguTens — K.3.H. Epemun B.B.
Crynunckuit punman MOIOA, kad. «Ou¥Y»
e-mail: bumakova97@mail.ru

AKTYyaJbHOCTh BBIOPAHHOW MHOIO TE€MbI, OOYCJIOBJIEHA TEM, YTO CAHKIIHH
3aTPOHYJIM BCE HAllle MHOTOYHMCIIEHHOE HaceneHue. CaHKIMU — OJIHA U3 HauboJiee
oOCyX)JaeMbIX TeM Hamux rpaxzaaH. llenapio wuccienoBaHusi ObLIO H3y4YCHUE
npobsieMbl «DKOHOMHUUYECKHE CaHKIHMHM TPOTHUB Poccuiickoit deneparumy». s
ATOTO OBUT U3Y4YE€H BOIPOC O MPUUYUHAX U MOCIEICTBUSAX IKOHOMUUECKUX CAHKITUN
npotuB P®D, a Takke caenaH aHaIU3 OKUJIAHUM CTPAH OT CAaHKUWU U PEaTIbHOCTU
DTUX CAHKIIHH.

boumn mpensoxkeHsl CHEAYIOIIME THUIIOTE3bl BBEACHUS SKOHOMHUYECKHUX
CaHKI[UN:

1. DKOHOMUYECKHE CAHKIMK BBEACHBI B CBA3U C coObITUsMU B KpbiMy u Ha
BOCTOKE Y KpauHBbI.

2. Ilpuumnel cankuuii npotuB Poccunm wumeroT mnonuTHueckue W (PUHAHCOBO-
AKOHOMHUYECKHE KOPHHU.

3. YkpauHCKuUW KOH(MDIUKT  SBISIETCS  YAOOHBIM  (OPMaIBHBIM  TTOBOJIOM
orpaHuyeHust (yCTpaHEeHHs) KOHKYPEHIIUH CO CTOPOHBI POCCUMCKMX KOMIAHUN

Ha MHUPOBOM PBIHKC.
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4. DKOHOMHYECKHE CAHKIMM — «Iajka O JABYX KOHIax». OT HUX CTpaJaioT BCE

CTpaHbl, BTSHYTbI€ B KOH(JIUKT.

5. TlocnencTBusi BBEIECHHBIX HKOHOMUYECKUX CaAHKIUMU: OTpUIATEIbHBIE U

MTOJIOKUTEIIbHBIE.

[lepBoe, uro cnmenana Poccust — BblaBUHYNA sSMOapro./lanee B ceHTsOpe
2016 roma oOAHUM W3 CAHKIHUOHHBIX JIGMCTBUM CTall0 MPUOCTAHOBJICHUE
BBITIOJIHEHUS 0053aTeNbCTB  poccuiickoil ctopoHoir goroBopa ¢ CIIA 006
YTUIN3ALUU OpyXeiHoro murytoHus.MmmopT 3amemienue B P® OGnaronpusatHo
OTPa3UJIOCh u Ha  HoabeMe OTE€YECTBEHHOM CEJILCKOXO3IMCTBEHHOMN
otpaciu.OTKa3aBIIMCh OT UMIoOpTa u3 EBponbl, PO BocnonHUIa 3TOT HEJOCTATOK
TeM, 4YTO pacmupuia cdepsl TOoproiu ¢ pernoHamu HOro-Boctounoit Aszum,
Jlatunckoit u FOxHoM Amepuku.Poccus elie kpende cBs3ajia CBOU OTHOUIEHUS C
rocynapcrsamu Bocroka.

Cankunu npotuB P® ouens cunpHO yaapuin no 3xkoHomuke EC. I'ocynapcrsa,
kotopeie 3aBUCAT OoT CIIIA B MeHbIIEH Mepe, NPUHSIN aKTHUBHYIO MO3UIUIO 110
OTMEHE CaHKIuH. Pan rocynapcts EBpocoro3a npsiMo yTBEPKAAET, UTO MOCIEIIHO
NPUHATBIE pElIeHHs He ObulM O00O0CHOBaHbI peadbHOM HEOOXOAMMOCTBIO

IMPUMCHCHUA HOI[O6HI>IX MCp.

W3YUEHUE MAKPOSKOHOMMWYECKON HECTABMJIBHOCTM.
BE3PABOTHULHA U UTHOJIALUA

brikoBa A.A.

Hayunsiit pykoBoauTens — K.3.H, noueHt Crennosa O.B.
Crynunckuit punmnan PocHOY
e-mail: allabykoval997@mail.ru

bespabotuiia u wuHQISAIMS TOpeacTaBiIseT Co00M MaKpPOIKOHOMUYECKYIO

HECTAaOWJIBHOCTh, OKA3bIBAIOIIYI0 HanOoJiee MPSMOE W CUIIbHOE BO3JICUCTBUS Ha
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KOKI0TO 4enoBeka. WHusmus, Hapsgy ¢ ypoBHEM 0e3paloTHIl M 00BEeMOM
BBII, sBusgercs OIHUM U3 BaXHEUIIMX MAaKPOOIKOHOMHUYECKMX II0Ka3aTellei,
UCITOJIB3YEMBIX MpPU aHAIM3€ 3KOHOMHUYECKONW OOCTaHOBKHM B cTpaHe. MHsauuio
OTPENETSAIOT KaK YCTOWYMBBIM SKOHOMHUYECKHH pPOCT OOIIEro ypoBHSA IIEH B
skoHOMUKE. COIIaCHO Pa3IuYHbIM SKOHOMUYECKUM TEOPUSIM Ha UHQIISAIUIO MOTYT
OKa3bpIBaTh BO3JCHCTBUE pa3iIHuHble (DAKTOPHI, TakhMe KaKk HM3MEHEHHE oO0bhema
JICHE)KHOW MaccChl, YPOBHSI COBOKYITHOT'O CIIpOCa U MpemiokeHud. Eiie onHou u3
MaKpO’KOHOMHYECKOW TmpobiemMoil sBiseTrcss Oopbba ¢ Oe3paboTuieit, a
MOAJCPKAHUE 3aHATOCTM — OJHA W3 BAXHEHUIIMX LEJIed SKOHOMUYECKOU
noJIMTUKU. COCTOSIHME DKOHOMMKHU XapaKTEPU3YEeTCsl TAaKKE€ M TEM, HACKOJIBKO
3 ()EKTUBHO HMCHOJB3YIOTCS MMEIOLIUECS PECYPChl, TO3TOMY Ba)XHO IMOHUMATh,
YTO MPU CYLIECTBOBAHUU 0€3pabOTHLIbI SIKOHOMUYECKAsl CUCTeMa (QYHKIIMOHUPYET
HE JOCTHras TIpaHMUIbl CBOMX IPOM3BOACTBEHHBIX BO3MOXXHOCTEH, W,
COOTBETCTBEHHO, HenomnosydaeT vactb BHII, kpome Toro, cymectByror emgé
U3JIEPKKU, CBS3aHHBIE C CaMHM 4YEJIOBEKOM (HalpUMep, YHW)KEHHE 4YYBCTBO
COOCTBEHHOI'0 JTOCTOMHCTBA WJIM CHH)KEHHUE CAaMOOIIEHKH U OLEHKH CO CTOPOHBI
3HAKOMBIX MPHU OTCYTCTBHM pabOThl M 3apaborka). OAHAKO Takke HEOOXOIUMO
IIOHUMAaTh, YTO U YPOBEHB NOJIHOM 3aHATOCTH SIBISETCS HEJOCTYITHBIM.

Llens maHHOW pabOTHI COCTOsUIa B aHalu3e (PAKTOPOB, OKAa3bIBAIOLIUX
HanOoJiee OUEBHIHOE BIHSHUE Ha 0e3paboTuily U MHGIAIMI0. 3aga4aMu SBUJIOCH
UCCIIEJOBAaHUE CYIIHOCTH MaKpPO3KOHOMHYECKHH HECTaOUJIbHOCTHU; BbISBICHHE

IMPHUYMHBL 6C3pa6OTI/II_U>I )51 I/IH(bJ'DII_[I/II/I, a TaK K€ M3y4YCHHUC €€ CYIIHOCTH, TUIIOB U

BUoB. QOOBEKT WCCICAOBAHUSI — MaKpPOIKOHOMHYECKass HEeCTaOUIIbHOCTD.
[IpeameTom wucciaenoBanuss — (GaKTOPhl W TPHYUHBI  MaKPOIKOHOMHUYECKOMN
HEeCTa0UIBHOCTH.

Urak, B xome Hamucanusi pabOThI, MHE YJIaJOCh BBISICHUTh: Oe3paboTuiia —
BpEMEHHAsT HE3aHATOCTh HDKOHOMHYECKHM aKTHBHOTO HaceleHHs. [IpudauHbI

JaHHOTI'O ABJICHU paBHOO6p33HBI.
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Bo-nepguvix, CTpyKTypHBIE€ CIBUTH B IKOHOMHUKE, BHIPAXKAIOIIUECS B TOM, UTO
BHEJIDEHUE HOBBIX TEXHOJOTUM, OOOPYJOBaHUS TMPUBOJAUT K COKPAILECHUIO
W3JIUIIHEN paOodell CUJIBI.

Bo-6mopuix, 5KOHOMUYECKHUI CHaa WM JEMPECCHs], KOTOPhIE BBIHYXIAIOT
paboTrojaTenieil CHIKATh MOTPEOHOCTH BO BCEX pecypcax, B TOM YHCIE H
TPYIOBBIX.

B-mpemvux, mnoAUTHKAa TPaBUTEIbCTBA B O0JACTH OIUIATHI  Tpy/a:
MOBBIIIICHHE MUHUMAJIBHOTO pazMepa 3apaO0THOM TUIaThl YBEJIMYUBAET W3IEPIKKH
NPOM3BOACTBA W TEM CaMblM CHIDKAaeT CHOpoc Ha pabodyro Cuily, dYTO
WUTIOCTPUPYET KJIAaCCUUECKasi MOJIEIIb PbIHKA TPYya.

B-uemeepmuix, ce30HHBIC U3MEHEHUS B YPOBHE TIPOU3BOJICTBA B OTACIIBHBIX
OTpaciisiX 3KOHOMUKHU.

B-namweix, W3MeHEHHUA B JeMOrpapUuecKkod CTPYKType HaceleHus, B
YaCTHOCTH POCT YHCIEHHOCTH HaceleHUuss B TPYIOCIOCOOHOM BO3pacTe
YBEJIIMYUBAET CIOPOC Ha TPyJd U, CJIEI0BaTEIbHO, BO3pPACTaeT BEPOSTHOCTH
0e3pabOTHIIBI.

Nunauus — nepenojHeHne KaHAJIOB 0OpalieHusl JEHE)KHOW Maccoi CBepX
MOTPEOHOCTEHN TOBAPOOOOPOTA, YTO BHI3BIBACT OOCCIICHCHHE JICHEKHOM SAMHUIIBI U
COOTBETCTBEHHO POCT TOBapHbIX IieH. WHmsAus — 3TO mOBBINICHHE OOIIETOo
YPOBHS LIEH B CTpaHE, KOTOPOE BO3HUKAET B CBSI3U C JUIMTEIbHBIM HE PaBHOBECHEM
Ha OOJIBILIMHCTBE PHIHKOB B MOJIb3Y cipoca. Jpyrumu cioBamu, HHQIIALNAS — 3TO
nucbamaHc MeEXAy COBOKYIMHBIM CIIPOCOM H  COBOKYIHBIM TPEIOKCHHEM.
[ToncreruBaTh pocT EH MOTYT M KOHKPETHBIE SKOHOMHYECKHE OOCTOSITENIbCTBA.
Takum 00pa3om, Kak MHE yIaJIOCh BBISICHUTh, MEX 1y HHGIIsIMEN u 6e3paboTuliet,
eCTb MpsiMasi 3aBUCUMOCTb.

be3paborunia u uHGIAAINA — TO 0OBEKTUBHBIE KaTETOPUH JTFO00U PHIHOYHOM
9KOHOMUKH. C OJHON CTOPOHBI, TIOJHOE OTCYTCTBHE MPUBOANUT K CHUKCHHIO U

Jlake TMPEKpaAIIeHUI0 pocTa AKOHOMHUKUA. Ho, ¢ Jpyroil CTOpPOHBI, CIUIIKOM
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OONBIION ypOBeHb 0€3paboTHIlEI W WHQIISAIUU BEACT K MaKpOAIKOHOMHYECKOM
HECTaOUJIBHOCTH M CTIOCOOEH MPUBECTHU K IITyOOKOMY KPU3HCY.

Opnnako, pemieHus, Korga NOpd HHQIALMUOHHOM, HW30BITOYHOM CIpPOCE
TrOCy/IapCTBO OTPaHUYMBAET CBOM PACXOJbl W TOBBIINIAET HAJIOTH, YHICPOHBI.
B pesynbTare cokpaiaercs crpoc, CHUxkarTcs TeMibl nHdassuuu. Ho, npu stoMm,
OJTHOBPEMEHHO OTPAaHUYMBAETCS M POCT MPOU3BOJACTBA, YTO MOXKET MPUBECTU K
3aCTOK0 M JlaXX€ KPU3UCHBIM SIBJICHUSIM B HKOHOMHUKE, K paCIIUPEHUIO

0e3pabdOTHIIBI.

IKOHOMMNYECKHUE PE®@OPMbI BUTTE — IIOIIBITKA
MOJAEPHU3AIINMA POCCHUHU KOHIA XIX-XX BB.

xypaesa C.1.
HayuHslii pykoBOauTeb — 10oueHT, MomeHok 1'.b.
Crynunckuit pumman MAU, kad. «uyY»
e-mail: Sf.mati@mail.ru

B ucropun Poccuu xonna XIX — navana XX B. ¢urypa Cepres KOnbeBuua
Butre 3aHuMMaer HCKIOUMTENbHOE MecTo. OH — TJlaBa MHUHHCTEPCTBA IyTEH
COOOIIIEHUsI, MHOTOJIETHUM MHUHHUCTp (uHaHCOB, mpencenarens Komurera
MUHHCTPOB, NIepBbIi r1aBa CoBeTa MUHHUCTPOB, YiEH ['0CyAapCTBEHHOIO COBETA.
Butte cBoeit pedopmaTopcKoil AESATEIBHOCTHIO OKa3bIBal  OMpPEACIISIoNIee
BIIMSIHUE HA BHYTPEHHIOIO MOJUTUKY UMIIEPUH.

N3ydass Teopwio HEMEIKOro JKOHOMHCTa IepBoi moyioBuHBI XIX B.
@punpuxa Jlucra coctaBuin 0OCHOBY SKOHOMHYECKOM nporpaMmbsl Poccnn.OcHOBY
IPOrpaMMbl POCCUICKOTO MUHHUCTpa ¢puHaHCOB (1892 1.) cocTaBum B3I HA POITH
HaIIMOHAJIBHOTO XO3SIIICTBA M €r0 TOCYJAapCTBEHHOro perynupoBaHusi. OH cuutal,
YTO TJIABHOM  3aJayell rocyaapcTtBa  SBJISETCA  MOOLIPEHUE  PA3BUTHUSA

OTCUYECTBEHHON IIPOMBINIJICHHOCTH, 0€3 KOTOPOH HSKOHOMHYECKHH Mporpecc
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CTpaHbl HeBO3MOXKeH. Ero koHuenmus 0asupoBajach Ha  CIEIYIOLIUX

MIpEeCTaBICHUSIX

1. Nunyctpun mpuHAAIEkKaAI0 WTPaTh POJb JJOKOMOTHBA BCETO HAPOIHOTO
XO3SMUCTBA;

2. HeobGxonumo noGuBathcsi OajiaHca H3KCIIOpTa W HUMIOPTa C TOMOIIBIO

TaAMOXCHHOI'O ITIOKPOBUTCIILCTBA,

3. YBEIMYUTh HHBECTUPOBAHUE HWHOCTPAHHOIO Kamutaia B Poccuiickyro
IIPOMBIILICHHOCTb;
4. Co3gate MNpPOYHYKO KPEOUTHYIO CHUCTEMY M YCTOMYMBOE JEHEKHOE

oOparleHue, a Takke 00€CeunTh rapaHTHH UHOCTPAHHBIM BKJIATUMKaM.

B nene wnayctpuanmuzanum Poccuum 3apyOexHbIM (DMHAHCOBBIM ILIEHTPAM
ButTte mnpuaaBan OrpoMHOE 3HAUYEHHE, TAaK KaK BHYTPEHHHE HCTOYHHKU
MPEACTABISUIUCh €My HEIOCTATOUYHBIMU. ODTH MEpPbl JOJDKHBI OBLIM CO3/7aTh
YCJIOBUE MJI Pa3BUTHUSI BHYTPEHHETO PhIHKA W (PMHAHCOBOM HE3aBUCHUMOCTH OT
3arpaHUYHbIX  CHIPHEBBIX M JICHEKHBIX HMCTOYHUKOB. OpHaKo 10OUTHCS
OJIarONMpPUSTHBIX PE3YJIbTATOB OBLIO HEBO3MOXXHO, TIOKAa pyCcCKas JEeHEXKHas
eIMHNIIA He ObLIa HAaAEKHO oOecIieueHa U He SIBJISLIach CTAOWIBHOM.

Ho mpexne dyem mnpuctymath K pedOpMHpPOBAHHIO, HAJA0 OBLIO
OKOHYATEIBHO PEIIUTH JJIsl Ce0sl U JI0Ka3aTh IPYTUM, B IEPBYIO O4YE€pe/lb MOHAPXY,
B KakOM HAaNpaBJICHUH OCYIICCTBIATh pedopMmy: Ha 0Oaze MOHOMETaUIM3Ma
(30510TO) WM OumeTamu3Ma (cepedpo M 3070T0). Tpe3Bbiil pacdy€T W BUJACHHE
ucropudyeckux Bo3MoxkHocTe Poccun cuaenanmu C.HO. Burre yOexaEéHHbIM
CTOPOHHHKOM MOHOMETAJIIIN3Ma.

[Tpu yyactuu ButTte B uMniepuu ObLIN IPOBEIEHBI KPYITHBIE YKOHOMUYECKHUE
npeo0pa3oBaHus, KOTOPbIE YKPENMUIM TOCYIapCTBEHHbIC (DUHAHCHI U YCKOPHIU
passutue Poccuu, a UMEHHO:

1. Brenena kazénnast BunHas MoHonosus (1894 r.);
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2. Hauanocs CTPOUTEIBCTBO Tpanccubupckoi KEIIE3HOAOPOKHOU
MarucTpay;

3. 3aKIr0YeHbl TaMOKEHHBIE 1OroBOpbI ¢ ['epmanueii (1894 r. u 1904 r.);

4. Hauvana oTKpbIBaThCs CETh TEXHUYECKUX U MPO(EeCCHOHATBHBIX YUUIIHIL.

Bc€ 910 cmocoOGcTBOBaNO YKPEIJICHUIO TOCYJIapCTBEHHOM (PuHAHCOBOM
CUCTEMBbI U YKPEIUICHUIO SKOHOMHUKHU.

bonpmoe 3Hauenue Butre mnpumaBan, ykpersieHuto pyoss. JleHexxHas
pedbopma 1895-1897 rr. paspabortanHas Butre crnocoOCTBOBajia HWHTETpalyu
Poccun B cuctemy mupoBoro peiHka. HeoOxomumo Obuto mepeBectu pyOJib Ha
30J10TOM mapuTeT. B cBowo ouepenap HaAKHAsS BajdlOTa JOJDKHA ObLIa
CTUMYJIMPOBATh NHBECTUIIUU KAITUTAJIOB.

Henexxnas pedopma cTabWIM3UpoBalia PyCCKUM PyOsb W CTUMYJIUpOBaa
KpPYITHbIE NHBECTULIMH U3-3a TPAHUIBI B BEAYIIUE OTPACTU MIPOMBIIUICHHOCTH. Tak
B 1869 r. B JIonnoHe Obl1a 3aperucTpupoBaHa NepBas MHOCTPAHHAS KOMIIAHUS JUIs
9KCIUTyaTallik TMPOMBIIUICHHBIX mpeanpustuii B Poccunm — «New Russia
Company». B 1911 1. 3onotomoObiBatomas kommanus «Jlena Tomadummcey,
CO3/IJaHHAsl ~AHTJMUCKUMM MPEANPUHUMATENISIMU, Mepeluia oA  KOHTPOJb
poccuiickux akiuoHepoB. Ecimu B mepuon 1869-ro mo 1896 rox B Poccum Obuio
3apErucTpUpoOBaHO 71 MHOCTpAHHOE MPEAIpUiTHE, TO K Hadary 20-ro Beka, Mo
opUIMATBHBIM JJAHHBIM, B CTPAHE HACYUTHIBAIOCH 136 mpennpusiTuii, CO3TaHHBIX
MHOCTPAHHBIMU MPEITPUHUMATEISIMU.

B konue 19 Beka no temmnam pocTa MpOMBIIUIEHHOTO IMPOU3BOACTBA Poccus
oOroHsiyia Bce eBporneiickue cTpanbl. Tonbko 3a Bpemst munucrepctBa C.1O. Butte
(1893 — 1903 rr.) pazmep MHOCTPAHHBIX HHBECTHIINN B HHAYCTPHIO CTPaHbI JOCTHUT
3 mupa. py6neit 3omotoM. B konme 19 — wawame 20 Beka 30J0Tasi €IUHUIA
npeo0iaaana B COCTaBE POCCUUCKOro AeHEeXHOro obparieHus u k 1904 roxy Ha

He€ MPUXOAWIIOCH MOYTH 2/3 IeHEKHOU MACCHI.
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C.IO. Burre nokaszanm cBoeil MOJUTHUKON HEBEpOSTHOE: Onaromaps TOYHO
pPacCYUTaHHBIM U 0OOCHOBAHHBIM SKOHOMUYECKUM pedopMaM, MOKHO B KOPOTKHUE

CPOKH BBIBECTH CTpaHy Ha 00Jiee€ BBICOKAN YPOBEHb Pa3BUTHSL.

NMHHOBALIMOHHBIE CTAPTAIIbBI B POCCHUU: ITPOBJIEMBbI
CO3JAHUA U MAPKETUHI'OBOI'O ITPOABUKEHUSA
Kypasnes P.B., Kpaitnes 3.1., Ilepensirun B.B.

Hayunsie pykoBoautenu — noneHTt Anekcanaposa A.B.,
noueHt Epemenckas JI.A.

Crynuunckuit punnan MAU, kad. «uyY»
e-mail: vadim2710@mail.ru

VHHOBalMM B COBPEMEHHOM MHpPE MMEKT OrpOMHOE 3HadeHue. Huurto He
CTOMUT Ha MECTE, ITPOTPECC UIET OIPOMHBIMHU IIaraMu, IPUHOCA BCE€ OO0JIbIIIE HOBBIX
M300pETeHH, KOTOpPbIE 3HAYMUTEIBHO YNPOIIAIOT YEIOBEUECKYIO KU3Hb. A Kak,
BO3MOYKHO, T€HUAJIbHOW HJIe€ HAUTH peaTn3aLuio?

NMeHHO aJi1 3TOro M CO3Jal0TCsl CTapTal-KOMIIAHWH, WM TOMPOCTY —
crapramnsl. CTapTansl Ha4alu aKTUBHO Pa3BUBATHCS C MMOSBICHUEM HHTEPHETA.

Ha manHbplli MOMEHT cylIecTByeT MHOTO oTpaciie craprama: I'T-crapramsi,
hi-tech craprarsi, a Takke crapTamsl B JJF0OOM JPYyroM BHIE IESTSILHOCTH.

JUis ycremHoro 3amycka U MpOJBIDKEHHUS cTapTama clieAyeT coOJt0/1aTh
HEKOTOpbIE€ MpaBWJIA: CTapTal JOJDKEH OBITh MACIITA0HBIM, a TakKXKe JO0JDKEH
3¢ (dexTuBHO pemaTh Kakue-Obl TO HE ObuIo MmpobiemMbl, Oyap TO pa3paboTka
HOBOI'O aBTOMOOWJIBHOTO JIBUraTelss, HE 3arps3HsIoNIero arMmocepy WM
OaHaJIbHOE YCTPOICTBO J1J1s1 OBICTPOM UM aBTOMATHYECKOM YMCTKH KapToders.

Hpmnemnuii  stanm  pa3Butusi OOILIECTBA XapaKTEpU3YETCS  yCHUIICHUEM
BJIMSIHUS HaYKHU U TEXHOJIOTHI Ha pa3BUTHE MUPOBON 3KOHOMHKH.

K coxanennro, OrtedecTBEHHass [0S HAa MHPOBOM PBIHKE BBICOKHX
TeXHOJIOTH cocTaBisieT okono 0,5%, uto oTpaxkaer QakT 3HAYUTEITHHOTO
TEXHOJIOTUYECKOT0 OTCTABAHUS POCCUICKUX KOMIAHUN OT MUPOBBIX JTUAECPOB.
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B ornamume oT 3apyOeXHBIX CTpaH, TI€ JJaHHas TMpakTUKa I[TUPOKO
pacnpocTpaHeHa U aKTUBHO MOJIEPKUBAETCS rocyaapcTBoM, B yacTHocT B CIIIA
(c 1939 r.), pa3BuTHe MpakTUKU cTapTanoB B Poccuu (hakTHuecku HaxXOOUTCS Ha
HavyanbHOM dTane (puc. 1). )Ku3HeHHO BaKHBIM YCJIOBHEM YCHEIIHOCTH CTapTara

ABJEACTCA €TI0 YCIICHIHOC MAaPKCTUHTOBOC IIPOJABHMIKCHHAC.

Kak BBI Tymaere,
ocymecTBJisgercsa Ju B Poccun
rocylapcTBeHHas MONJepP:KKA

cTapranoB?

] ﬂ:a
Het

" 3aTpyaHAKCH
OTBETHTH

Puc. 1. [Tognepxka crapranoB B Poccuu

35% ONpollIeHHBIX OTBETWIM, 4YTO B Poccum He OCyIIeCTBISETCS
rocyJlapCTBEHHas TMOJJEp)KKa CcTapTamnoB. B 1el0oM OHU MpaBbl, T.K. MOJJEPKKA
€CIIM U OCYILECTBIISIETCA, TO B HE3HAUMTENIBHBIX pa3dMepax. M3-3a OTCYTCTBUS
MOJJIEPKKH CTapTaIlbl UMEIOT OYEHb MAJICHBKYIO TTPOJAOJLDKUTEIBLHOCTD KU3HHU. 110
MHEHHUIO OMPONIIEHHBIX JUIb 25% CcTapTanoB MPOIOHKAIOT CBOKO AEATEIBLHOCTD
4yepes o/l 1ociie CO3aHus.

Pa3BuTHe crapranoB M WX MpeBpalieHUe B OWU3HEC SBISETCS OJHOM U3
MIaBHOW  3amaud  (GopMHUpOBaHMS U (DYHKIIMOHUPOBAHUS  HAIMOHAIHHOU
SKOHOMHKHK Poccuu, co3aaHusi MHTEIJIEKTYaJIbHOIO KallUTalla CTPaHbl. Y CIIEIIHOE
pPa3BUTHE MaJIbIX MHHOBAIIMOHHBIX KOMITAHUN AKTHUBHO BJIUSET HA JOCTHUKEHUE

cOQIaHCUPOBAHHOCTH  SKOHOMHKH, BBICTYMaeT HeoOXoauMbIM  (hakTopom
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MHHOBAIlMOHHOM HANPABICHHOCTH BCEro XO3SAWCTBEHHOIO KOMIUIEKca. MImeHHO
Majasi WHHOBALMOHHAs IIPEANPUHUMATEIBCKAS JESITEIBHOCTE B 3HAYMTEIIBHON
CTETICHH MEHSIET TMPUOPUTETHl HCCIEAOBaHUH U  pa3paboOTOK, AaKTUBHO
CTUMYJIMPYET MPOLECC CO3AAHUSA HOBOTO IPOMBIIIUIEHHOTO IIPOU3BOICTBA.

Taxum oGpa3om, cTapTalbl ABJISAIOTCS Ba)KHOM YaCThIO COBPEMEHHOTO PhIHKA
uHHOBanmii. Poccuiickue crapramsl TpeOylOT K cebe MPUCTaIbHOTO BHUMAaHUS U

HN3YyUCHU:I.

ABTOMATHU3ALINA KAK MEXAHU3M YIIPABJIEHUA BU3HEC-
HNPOLUECCAMHA

3umuna K.U.

HayuHblil pykoBOAHUTENb — JOLEHT, K.3.H. PoManenko H.IO.
Crynunckuit pumman MAU, kad. «uyY»
e-mail: 5498411 @mail.ru

CnokHass W JWHAMUYHAS BHEIIHAS cpena TpedyeT OT MpeAnpUSTHHA
MOCTOSIHHOTO ~ COBEPIICHCTBOBAaHUSI ~ CBOMX  CHCTEM  YIOpaBJCHUS U
WH(OOPMAITMOHHBIX CHCTEM HX TOMJICPKKH. [Ipy 3TOM BO3MOXKHBI pa3TUYHBIC
BApUAHThl OpraHW3allud MEHEIKMEHTa OW3HEC-TIPOLIECCOB MPEANPHUATHS, a
HPKOHOMHYECKAsi TeOopusi pacroyiaraeT OoraThiM apCeHaJOM CpEICTB  Kak
TEOPETUYECKOr0, TaK M METOJIOJIOTMYECKOro Xapakrepa. B 3Toil CBSI3M BaXHBIM
SBJIICTCS] HAXOXKICHHUE YIIPEKTAOIINX MEP MO PETYIHUPOBAHUIO OM3HEC-TIPOIIECCOB
Ha MPEANPUATUSIX, IMEHHO PEIICHUIO ATUX BAXHBIX OyET MOCBAIICHA 3Ta padoTa.

busnec-nponecc (Business Process) — ycraHoBieHHas MOCIEA0BATEILHOCTD
NeNCcTBUN, TpeOyromias OINPEeACIICHHOTO BXOJa, JIOCTUTAIOIIAs OIpPEAeIEHHOTO
BBIXOJJa U MCHOJB3YIOIIAsl ONpEeICHHbIE PECYpChl, KOTOpas CIYKUT s
peanu3anui  pabOThl WU YCAYyTd JUIsl  BHYTPEHHETO WM  BHEITHETO
kieHTa.CucteMsl yrpasiieHus: OusHec-npoueccamu npunuiy B Poccuto ¢ 3anana,
rae 3ToT kiacc mporpamMm HaszeiBaeTcsi BPMS (Business Process Management

System) unu BPM-cuctembl. OCHOBHas 1I€Jib JAHHBIX CHUCTEM — OCYILIECTBUTH
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IPOTPAMMHYTO TIOJIJICPIKKY KOHIICTIITHH IIPOIIECCHOTO YIpaBICHUS
opraHuzanyei. ABromatuzaisa ouszHec-nporeccoB (Business Process Automation)
SBJIICTCSI TEXHOJIOTHMEW aBTOMATHU3AaIlUU JIEITEIBHOCTH WJIA YCIYT, KOTOpHIE
BBINOJHSIIOT ONPEACICHHYIO (BYHKIIUIO HITH IIOTOK PaboT.

B BPM aBTroMaTu3npoBaHHbIE OM3HEC-TIPOILIECCHl YNPABIAIOTCS CUCTEMHO,
9TOOBI YIYYIIATH OOIIyI0 paboOTy OpraHW3alMHM C TOYKH 3PCHUS JOCTHIKEHUS
oosbiiel 3Gh(PEKTUBHOCTH, aJanTalMd K MEHSIOIMMMCSI MOTpeOHOCTIM Ou3Heca,
CHI)KEHHMSI YEJIOBEYECKOro (akTtopa W YTOUHEHHsS] poJied M 00s13aHHOCTEN
UCIIOJHUTENEH. YTpaBieHue OW3HEC-TpoliecCaMy SIBJISIETCSI COCTaBHOM YacThIO
yhOpaBieHus HMHPPACTPYKTYpOH, KOTOpas MOJJACPKUBACT U ONTUMUZUPYET
OCHOBHBIC OTICPATHBHBIC KOMIIOHCHTHI OpTraHW3allid, TaKHe KaK IIPOIECCHI,
oOopynoBanue U  jJaHHble. ABToMatuzanuu  bIl  mo3Bosser  KOMIaHHUSIM
ONTUMH3UPOBATh JaXX€ CaMble CJIOXKHBIE OW3HEC-TIPOIIECChl  MPEIPUSITHS,
MPUMEHSS TIPOBEPEHHBIC TEXHOJOTUU cOOpa, MapIIpyTHU3aIliu, ACKaJaIliy,
OTCIICKUBAHUS U YIIPABJICHUS BO BPEMsI BCETO KU3HEHHOTO IIMKJIA MIpoliecca.

B kauectBe oOBekTa HcCCienOBaHUs JaHHOW paOOThI OBLT BHIOpAH CaJioH
kpacotbl «Ilepcona Style» m Ha ero mpumepe, ObUT pa3pabOTaH MPOEKT IO
aBTOMAaTH3alMU OW3HEC-TIPOIIECCOB TMPEIOIATAIONIUNA JOCTUKEHUE CIEAYIOIUX
pe3yJIbTaTOB, puC. 1.

busnec-nunepsl AOHKHBI OBITH YacCThIO KOMAHBIL. Y CIEIIHBIE YCHIIUS
apromatu3aunu bII 3aBuchT OT 3HaHMM, KakKk aBTOMAaTU3UPOBAHHBIE YAaCTHU
BITMCHIBAIOTCS B OM3HEC-TIPOIIECC M3 KOHIA B KOHEIl M, YTO HE MEHEE Ba)XKHO, 3Has,
YTO HE JOJDKHO OBITh aBTOMATU3UPOBaHO. WHBIMU clOBaMH, akIEHT B
aBTOMATU3allMi OW3HEC-TIPOIIECCOB JODKHBI OBITh Ha COBEPIICHCTBOBAHHUE

6H3H€C'Hp0HeCCOB, a HC IIPOCTO UX aBTOMATHU3allHNH.

"3nexrpounstii pecype http://knowledge.allbest.ru/management (zata oGpamenus: 27.03.2017)
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Puc. 1. Pe3ynbraTsl aBTOMATH3ALHE GH3HEC-IIPOIIECCOB’

MHUPOBOM SKOHOMUNYECKHUM KPU3UC. DTAIIBI PABBUTHUS
KPU3HUCA 2008 TOJIA, 2014-2015 TOJIA
Hcaiiknaa A.D.

Hayunsnit pykoBoautens — k.3.H. Epemun B.B.
Crynunckuit punnan MOKOA, kad. «Ou¥Y»

MupoBOl 3KOHOMUYECKUN KPU3HUC — 3TO NMEPUOJUYECKH IMOBTOPSIOLIUECS
SIBJICHUE, IIPU KOTOPOM PBIHOYHAS 3KOHOMHMKA, KaK IPaBUJIO, HECKOJIBKHUX CTpPaH
nojaBepraercss kojedanusm.Mctopus 3HaeT OO0dbIIOE KOJIMYECTBO MHUPOBBIX
kpuzucoB. K wHuM otHOcATcs kpuwsuckl: 1857 r., 1873 1., 1914r., 1920-
1922 rr...1929-1933 rr. u ap.

IIpynurHBI MEPOBBIX YKOHOMUYECKUX KPU3UCOB:

1. YXynmenue cocTOSsHAS MUPOBBIX MOHOIOJIUH.

2. HeBepHble pelleHUsI TPaBUTEIBCTBA B  OOJACTH SKOHOMHUYECKOTO

YIOPABJICHUS U JIP.

2 Dnexrpomusiii pecype http://knowledge.allbest.ru/management (nara obparmenus: 27.03.2017)
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Tumnel SKOHOMHUYECKUX KPHU3HCOB: IUKIMYECKHE, CTPYKTYpPHBIE, OTpACIIEBbBIC,
MHUPOBBIE

[TyTu ipeoaosieHusI 53KOHOMUYECKUX KPU3HUCOB:

1. ®uHaHCcOBas NOMOLIL HACEIECHHUIO;

2. I3sMeHeHue B SKOHOMHUYECKOU MOTUTHKE U JP.

PaccMotpum »aTambl pas3BuTHs 3KoHOMHYeckoro kpusuca 2008-2009 rr.
On Havancs ¢ unoreunoro kpuszuca B CIIA, xoTopslil 3akitodancs B NafeHUE
phIHKA HEJBMKMMOCTH U IIeHHBIX Oymar. Jlajee mocienoBaio CHIKEHHE 1IEH Ha
HedTh. 3a nepuoya 2007 — neppast nojsoBruHa 2008 r. MOTepU MUPOBOM OAHKOBCKOM
CUCTEeMBI cocTaBHIIM 0KoJio $390 mup., 00bEM MUPOBOI TOPTOBIIM COKPATHIICS Ha
10%, nagenne COBOKYITHOTO NPOMBILIJIEHHOTO MPOU3BOACTBA cocTaBuiio 11,5%.
Oxonomuyecknii kpuzuc 2008 r. B Poccun. B ®@eppane 2008 r. [Ib PO npuznan
npoOiemMbl C JUKBUAHOCTHIO. M3-3a pocta kpeautoBanus kK ampemto 2008 T.
uHGpIsAUMA yBenuuuiach Ha 14%.

[IpuuuHbI KpU3uUca:

1. [TageHue CTOMMOCTH JOJuIapa MPHUBEIO K €ro MACCOBBIM NEPEBOJIAM B
JPYTHE BaTIOTHI.

2. OTTOK MHOCTpaHHBIX KanuTajioB u3 Poccuu, cHukeHue 3KcrnopTa HePTH U
rasa.

B pesynbraTte xpusuca 3a 2008 r. ypopens BBII cHusmiics 6ombiiie yeM Ha
10%.

PaccmoTpum 3tansl pa3BuTHS SKOHOMUYECKOTro kKpusuca B Poccuu B 2014-
2015rr. B 2014r. BHauane TPOUCXOIUT 3aMEIJIEHHE TEMIIOB pPOCTa
pou3BoJIcTBa, cokparienrue BBII. 13-3a koHdnukTa Ha YKparuHe, BBOJ CaHKIUH B
anpec Poccun, cHmkenne 1ieH Ha HeQTh. Ha mpoTskeHuu BCero rojia mpoUCXOuT
CHI)KEHHE Kypca pyOJsi, KOTOpPBIM TOJBKO B KOHIE Jekabps  craj
crabunusupoBatrbcs. 2015 rox mo otHomenuto k 2014 romy Obu1 Oosee

3¢ (HEKTUBHBIM, T.K. CTOMMOCTb pyOJsi oKazaiach 3Ha4MTeNbHO BbIme. 2016 ron
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Havayics HeOmarompusatHo. Kypce poccmiickoit BamoTel ocnabisicsa. [[b PO 3a
2014-2015 rr. HEOHOKpPATHO MOJHMMAJl KJIIOYEBYIO cTaBKy (0T 5,5% mo 17%).
A Takke OKa3plBaNach (PUHAHCOBAs TOMIEPIKKA POCCHUUCKUM TPEANPHUSATHIM WU
HACEJICHUIO.

BbiBog. DKOHOMHYECKHME KPU3UCHI HECYT B OCHOBHOM HETraTHBHBIC
MOCJIC/ICTBUSI, KaK JUIsl Pa3BUTHS SKOHOMHUKH OTICIBHOW CTpaHbl, TaK W IS
MHUPOBOH APKOHOMHUYECKOW CHCTEMBI B IeloM. Ho WX MOXKHO MUHHUMH3HUPOBATH,

CCJIM IPOBOAUTH AJAJIbHOBUJHYIO 1 CIAKCHHYIO S9KOHOMHWYCCKYTO ITOJINTUKY.

CTYIIUHO KAK TEPPUTOPHSI COIITMAJIBHBIX HHHOBAIIU
Koponesa A.B.
Hayunsbie pykoBoautenu — noueHt Anekcanaposa A.B., nonent Crennosa O.B.
Crynunckuit punuan MAU, kad «BuyY»
e-mail: Kor.angelik333@yandex.ru

NHHOBanMOHHAsT SKOHOMHMKAa — 93TO JKOHOMHKA OOIIECTBa, KOTOpas
MOCTPOEHA Ha 3HAHUSX, MHHOBAIUAX, HA IOOPOKENATEILHOM BOCIIPUSTAN HOBBIX
ujei, Ha TOTOBHOCTU K HMX TMPAKTUYECKOW peayn3aluu B pa3IMYHBIX cdepax
YeJI0BCUCCKON JesaATeabHOCTH. Mes colnmaibHBIX MHHOBAIMM, 3aHMMAaeT ceiuac
OJIHO W3 JIUUPYIOIKX MecT B EBponeiickoi monutrke u HabupaeT MomyasipHOCTb
u Ha Tepputopun Poccuu. CouunanbHble MHHOBALMM MMEIOT Psii OCOOCHHOCTEH:
BO-TIEPBBIX, COLMAIBHBIC WHHOBALMM MNPUBSI3aHBI K KOHKPETHOMY COLMAIBHOMY
KOHTEKCTY; BO-BTOPBIX, OHM JOJDKHBI MMETh IPAKTUYECKYI0 peai3alHi0 Ha
KOHKPETHON TEPPUTOPHHU.

Ilens paHHONW WCCNEIOBATENBCKOM pabOThl COCTOSJIA B BBISBIICHHE
MOTPEOHOCTH B COLMATIBHBIX WHHOBAIUAX B CTYNMHO M TEPCHEKTHB Pa3BUTHUS
COIIMATILHOTO TIPEANPUHUMATENIBCTBA. B paMkax HcciieoBaHUsl OBbLIO OMPOIIEHO
71 den. M3 HUX OCHOBHYIO 4YacTh COCTaBUJA MOJIOACXKb U JIFOAU CPEIHErO

Bo3pacta. Pecronmentam ObLIo 3amano 20 BompocoB. Hambosbiliee KOJIMUECTBO
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PECTIOHJICHTOB UMEJIO CTAaTYC: IIKOJBHHUK U CTyNEeHT — 55.7%, paboTHHKHU B cepe
o0Opa3oBaHMsl, TOPTOBIIU, a TAK)KE TOCYJaPCTBEHHBIE CITyKallue cocTaBmin 22%.

BonpmIMHCTBO JIOAEH 3HAKOMBI C TaKUM IIOHSTHE, KAaK COLMAJIbHOE
OpeINpPUHUMATEIBCTBO W COLMAJbHBIE HHHOBallMM. B Xxome ompoca, ObUIH
BBISIBJIEHBl OCHOBHBIE IIPOOJIEMBI, C KOTOPBIMH CTAJKHUBAIOTCS COLIMAJIBLHBIC
npeanpuHuMarend. [lo MHEHHIO PEeCOHAEHTOB, camMoi OONBIION MPOoOIeMOit
COLIMAJIBHBIX IPEANPUHAMATENICH SBISIETCS HEAOCTATOYHAs CTENEHb IOIIEPIKKH
CO CTOpPOHBI TOCYAApCTBA, HEMOHMMAHHEM JIOJbMU CYTH HX JEATEIbHOCTH, a
TaK)K€ CJI0KHOCTU B IPUBJICUEHUHU UHBECTOPOB.

bouta Takke BbIBIEHa Oosblas HEOOXOAUMOCTH B COIMAJIBHBIX
MHHOBaUUAX B ropoae CtynuHo, HanboJiee BOCTPEOOBAaHHBIE U3 HUX MOKA3aHbl Ha
nuarpamme. [1o MHEHUIO ONPOIIEHHBIX PECTIOHEHTOB Hauboiee NPUOPUTETHBIMU
HaIIpaBJICHUSAMHU JUIsl COLMAJIBHBIX MHHOBAlUMil B CTYNHHO SBIIAIOTCA: JIOCYT U
OTJIbIX, YCIIYTH 1O 0JIarOyCTPOMCTBY U SKOJIOTUHU, 0Opa30BaHUE.

bbun Takke BBISIBICHBI U HanOoJiee IpUOPUTETHBIE C(epbl AJIs COLMATBHBIX
npeanpuHuMaresnei B ropoje CTynuHO, NOKa3aHHbIE Ha puc. 1.

Mpon3goacT... 17 (23,9 %)

Jocyr, Typua...
OfpasoeaTe. ..

29408 %)
231324 %)

20 (282 %)

180254 %)

CounaneHo-...
MeguUnHCKA. ..
Yenyra no of...
HyxoBHo-pe. .. 8(M3%)

29408 %)

CoUnansHan... 20 (28,2 %)
JATPYAHARE... 1210169 %)
0 5 10 15 20 25

Puc. 1. [IpuopuretHsie chepsl A CONUATHHOTO MPEANPUHIMATETHCTBA
B CTynuHO
Tak onHoM M3 Hambosiee BOCTPEOOBAaHHBIX cTaia cdepa Jocyra, Typusma u
cnopta. Ha BTOpOoM MecTe MO 3HAUYMMOCTH PACIONIOXKHIACH cdepa YCIyr IIo

obecrieueHn0 cpeapl oOuTaHust (dKOJNOTHST W OiaroyctpoiictBo). Ha TpeThem
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MecTe CTOSIT 0Opa3zoBaTelbHbIE U COLMAIBHO — ObITOBBIE yciyru. Mcxons us
PE3yJIbTaTOB MCCIEAOBAHUSA, BCE PECIIOHAECHTHI OTMETHIIN OCTPYIO MOTPEOHOCTH B
chepe couuanbHBIX WHHOBAIMM, a TaKXe BBUICIAIOT TaKyl0 MpoOieMy, Kak
HE3HAHUE TpPaXJaH O COLHAIBHBIX MPEAIPUHUMATEISIX, HUX ACATEIBHOCTH U
OTIIMYUTENIBHBIX NPU3HAKOB. [0 MHEHMIO pECHOHAEHTOB TOCYJAapCTBO B

HEJIOCTaTOYHOU MEpPE MOIIEPKUBACT COLMAIBHBIX MPEAIIPUHUMATEIICH.

UCCJEJIOBAHUE TUHAMMKHU IIEH HA ®UKCUPOBAHHBII HABOP
TOBAPOB B CTYIIMHCKOM MYHUIIMIIAJIBHOM PAVOHE
MOCKOBCKOM OBJIACTH 3A IIEPUOJI C 2015 1O 2016 T.

Jlarytkuna B.W.

Hayunp1ii pykoBOAUTEND — TOLEHT, K.3.H. Epemun B.B.
Crynunckuii puunan MOIXOA kad. «OuY»
e-mail: v.lagutkina2012@yandex.ru

3Ha4YCHUE [JICHEr PE3KO MOBBICWIOCH MPU MEPEXOJEC SKOHOMHUKH Ha
PBIHOUHBIEC OTHOIIEHUS. DTO MPEIBSBIISIET MOBBIIICHHBIE TPEOOBAHUS K YPOBHIO UX
CTATUCTUYECKON MOArOoTOBKHU. OBlaJIcHHE CTAaTUCTHYECKON METOHLOJIOTHEH — OJIHO
Y3 HEMPEMEHHBIX YCIOBUM MO3HAHUS KOHBIOHKTYPBI PhIHKA, U3yUY€HUE TECHICHIIUN
Y TIPOTHO3WPOBAHUS CIIPOCA U MPEAJIOKEHUS, TPUHATHS ONTUMAJIbHBIX PEIICHUN
Ha BCE€X YPOBHSX KOMMEPUYECKOM AEATEILHOCTH HA PHIHKE TOBApOB W YCIYT, B
CBSI3U C JTUM BaXHYH pOJIb NpUoOpeTaeT TakoW pasjiesl CTaTUCTUKH, Kak
CTaTHUCTHKA IICH.

Ilena npenctaBisieT coOOM PKOHOMHUYECKYIO KaTETOPHUIO, O3HAYAIOIIYIO
CyMMY JEHET, 33 KOTOPYIO MPOJaBel] X04YET MPOAATh, a MOKYNAaTellb TOTOB KYITUTh
toBap. lleHa ompeneseHHOro KOJIM4YecTBa TOBapa COCTABJISIET €r0 CTOMMOCTb,
OTCIO/Ia 1IeHa — JICHEeXHas CTOMMOCTh ToBapa. Korma eauHuila KOHKPETHOTO
TOBapa OOMEHHUBAETCA Ha OIPEACICHHOE KOJMYECTBO JPYyroro TOBapa, 3TO

MOCJIETHEE CTAHOBUTCSA TOBAPHOM LIEHOM JAHHOTO TOBApA.
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CrynuHCKUM  palloH  OTHOCUTCS K  HEMHOTMM  MYHUIUIAJIbHBIM
0o0pa30BaHUSIM, JEMOHCTPUPYIOUIUN YCTOWYUBBIM POCT IKOHOMHUKH B TEUCHHE
20 net, mosToMy OyJET pacCMOTpEHA JUHAMHKA IIEH UMEHHO B 3TOM PETHOHE B
dbenepalbHBIX MarasuHax.

C ydeTroM pa3nuyHON I1IEHOBOM TOJMTHUKH LIEHbl HAa TMPOAYKTHI B
CtynuHCKOM paiioHe MOTYT oTiau4aTbes. CaMbIMU JOPOTUMU, B IJIAHE PACXOJ0B
Ha TUTaHUE, TPAJUIMOHHO CUUTAIOTCS TAKME Mara3uHbl Kak «A30yka BKycay,
«Pam-mo», «Mmuparopr» u «llepexpectok». B 2015 romy cameiM poporum
MarazuHoM (denepanbHblil) Obl1 «IlepekpecTok», caMbIM JelIeBbIM «JIUKCH-10T,
B 2016 rony nmokaszaTeiau U3MEHWINCh, U B OCHOBHOM HU3KHE LIEHBI HA MPOIYKTHI

MMUTAHUS CTaJIM B MarasuHe « ATak.

MNOBBIIIEHUE Y®@PEKTUBHOCTU JEATEJIBHOCTH
MPOU3BOJACTBEHHOI'O NPEANIPUATUSA
Caps1 O.C.

Hayunsb1ii pykoBoautens — noueHT, K.T.H. Konapamesa H.H.
Crynunckuit punmmran MAU, kad. «uyY»
e-mail: sary-o@list.ru

[Inmesas MPOMBILLICHHOCTh SIBIIIETCA OJHOW M3 KPYNHEWIINX OTpACie
HapoJaHOro x03siMcTBa. COBpEMEHHAs IMHUILEBAsI OTPACIIb, BBIMTYCKAIOIIAS MUIIEBbIC
MPOAYKTBI, TOJKHA XapaKTEPU30BATHCS JOCTATOYHO BBICOKUM YPOBHEM TEXHUKH,
TEXHOJIOTMM W  OpraHu3aluuMd  IMPOU3BOJACTBA, HaJuyueM  KPYIHBIX
CIIEUAIM3UPOBAHHBIX MPEANPUITUN U TPOU3BOICTBEHHBIX 00BEIUHEHUM.

O6bexToM uccienoBanus padbotsl sBisieTcss OO0 «Mapey» B . CTynuHoO.
[Ipenmer wuccnenoBaHUsI — PACHIMPEHHUE IPOM3BOJCTBA MPEANPUATHUS 34 CUET
BHEJIPEHUSI MPOEKTa MO MPOU3BOACTBY WHIOKOJIAAHOTO npaxke. Lleap paboTsl —
U3y4eHHEe 0COOCHHOCTEN M CTeM(UKHA TTPOU3BOACTBA IMIOKOIAHON MPOAYKITUU U

MPEVIOKEHUE MEPOIPHUATHS IO €ro pacmupeHuro.JlJisi TaHHOrO NpeAnpHUsITHS

115



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

NUIIEBON MPOMBINUIEHHOCTH TMPEUIOKEH MPOEKT MO0 PACIIMPEHUIO ITPOU3BOACTBA
HI0KOJIaaHOTo apaxke M&M's.

Tekymee npousBoacTBo B OO0 «Mapcy» NOKpbIBAE€T BbIMYCK 2,5 THIC. TOHH B
Mecsll mokonaaHoro aApaxe M&M'S, mpu ToMm, 4TO cHpoc Ha JAHHBIA MPOIYKT
cocraBisier 3,4 Thic. TOHH B Mecaln. OOopynoBaHHE 1O MPOU3BOACTBY
IIOKOJIQJAHOTO Apake 3arpy’keHo Ha 96,6%. Bo3Hukaer HE0OXOAMMOCTh B
YBEIIMYEHUHN BBINTYCKA MPOAYKIMU IYTEM paCUIUpPEHUss MNPOU3BOJCTBEHHBIX
MomHoctel. [Ipoekt mo pacmmpenuro nmmieBoro npousoactsa OO0 «Mapey»
BKJIIOYAeT B ce0s TMOKYIKY HOBOTO OOOPYIOBaHHUS, CTPOUTEIbHO-MOHTAXKHBIC
paboThl, a Takke HailM mnepcoHaina. Pacuer Bcex mokaszareneil 3pQpexTuBHOCTH
MPOEKTa, ¥ B YACTHOCTU YUCTOTO JUCKOHTUpoBaHHOTO noxoxa (YA > 0 u paBen
517452438 py6.), mokazajg, YTO WHBECTUIUOHHBIM TPOEKT H(h(PEeKTUBeH U

1eIecoo0pa3eH sl peatn3alii.

PABPABOTKA CTPATEI'UM PASBUTUSA ITPEAITPUATHUSA OAO «'MK
«HOPWJIBbCKHM HUKEJIb»» ITPU IOMOIIU SWOT-AHAJIU3A
Tpodumos 3.0.

Hayunsb1it pykoBoauTens — noueHT, K.T.H. Konapameésa H.H.
Crynunckuil punnan MAU, kad. «uyY»
e-mail: Ed.Trofimov017@yandex.ru

Crpareruss KOMIIaHUM SBJISIETCA TJIAaBHOW cocTaBisionied ycmexa. Jlns
YCIICIIHOTO CYUIECTBOBAHUA HAa PBIHKE CIEAyeT pPa3BUBATBCS B HYKHOM
HaIpaBJICHUHM, Yy4acTBOBAaTh B KOHKYPEHTHOW OOpnOe, co31aBaTh CHCTEMY
MPOABMXKEHUSI TOBAPOJABMIKCHUS TOBapa, a TAK K€ HAXOXKICHHE BO3MOKHOCTEU
Y YyIpO3 BHEIIHEH CpEbl.

B xauectBe oObekTa uccinenoBanus Oblia BeiOpaHa kommanus OAO «I'MK
«Hopunbckuii Huxenb»». B Xome ucciienoBaHus CTPATETUYECKOro IOTEHIHANa

NPEANPUATUAS C YIETOM peanuii BHEIIHeW cpenbl, 0bu1 npoBeaeH SWOT-ananus,
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CYyThb KOTOPOrO 3aKJIIOYaeTcsd B OINPEACIICHUH CHJIBHBIX M CJIa0bIX CTOPOH
OpraHU3alliy, a TaK e HaXO0XJACHUHU BHEIIHUX BO3MOKHOCTEN U YIpO3.

AHanu3 moOKa3aJl, YTO BHEIIHMMU BO3MOXHOCTSIMH OpPTaHU3ALMH SBIIIOTCS:
OAHKPOTCTBO WJIM YXOJ C PhIHKAa KOMIIAHWWA KOHKYpPEHTOB, BO3MOXHOCTh HaiiMa
BBICOKOKBJIM()ULIMPOBAHHBIX KaJIpOB, BO3MOXKHOCTh pOCTa H3-3a MacluTada.
BHelHue xe yrpo3sl NpeCTaBIsIOT COOOM 0XKECTOUEHUE KOHKYPEHIIMH, MOJHAs
BbIpa0OTKa MECTOPOKIEHUM pPECYpPCOB, CHMIKEHHE OOBEMOB TPOAAK M3-32
HECTAOMJIBbHOW SKOHOMUKH.

CuiibHBIE  CTOPOHBI  NPEANPHUIATHSA  3aKIIOYAKOTCA B IOBBIIICHUHU
3¢ (EeKTUBHOCTH MPOU3BOJACTBA Oylarojapsi MHHOBALMSM, POCTY KBalU(PUKAUU
COTPYAHUKOB NPEANPHUATHS, & TAK KE BBICOKOE KAYECTBO MPOIYKIIMH, TOTA KAK
ClIabbIMU CTOPOHAMH SIBJISIOTCS ciaabasi MOJIUTHUKA NMPOABMXKEHHUS, OIpaHUYEHHBIN
PBIHOK COBITA, a TAaK € BBICOKAsl TEKY4ECTh KaJpOB.

VYuuteiBas nepeuucinenHsie Bbime (aktopel OAO «I'MK «Hopunbsckuii
Huxkens»» crenyer BbIOpaTh CTPATETHi0 KOHLUEHTPUPOBAHHOTO POCTA, @ UMEHHO

MNOoACTPATCIUIO YCUJICHUSA ITO3UIIUHN HA PBIHKC.
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0 [
Cexuust Ne 5 FOHbBIii NccieoBaTelb

PykoBoauTeab cekumum:
Epumosa I'.A., nupexrop COLL Ne 9
CrynuHckoro MyHNIunaaibHOro
paiioHa

142800, r. Crynuno, yiu. [Ipuctanuumonnas, 1. 4,
Crynunckuit punan @I'bOY BO «MockoBckuil aBUallMOHHBIA UHCTUTYT
(HaIMOHAJIBHBIN MCCIIEIOBATEIbCKU YHUBEPCUTET )

3A PYBEKOM EI'O HA3BIBAJIU «KPACHOM JIYHOM»

Crapuukosa E.C.

MBOY COIII Ne 5 CTynMHCKOT0 MYHUITUTIATLHOTO paiioHa
Hayunsiit pykoBoautens — uieH denepannn KocMonastuku Poccun,
BeTepaH kocmoapoMma barikonyp N.B. Kyumenko
e-mail: lenka.starchikova@gmail.com

Hcmoputo negozmodicHo nepenucamov. Ona — Kak 0epeso ¢ 3apyOKamu:
depeso pacmem 6ce 88epx U Oanvlle, a 3apyOKU 8ce PABHO BUOHO, 0axdCe CKBO3b
MHO20JlemHue Hapocmoul uau nwviiv. Taxou 3apyodrou Ha Oepese XX eexa Ovin u
3anycKk 8 KOCMOC nep8oco uckyccmeennoco cnymuuxa 3emau (MC3) — IIC-1
(npocmetiwiuti cnymHux-1).

IlepBasg mombITKa MocTaBUTh Bompoc o co3znanun MC3 Oblna cnenaHa B
nexkabpe 1953 roma. Ilpemmnaramoch OpraHu3oBaTh HAyYHO-HCCIIEIOBATEIHCKUAN
OTJIEN C LIeJIbI0 pa3paboTKHU MPOOJIEMHBIX 3aJaHuil, CBsI3aHHbIX ¢ co3nanuem MC3.
Orta 3amauda paccmarpuBanack B OKbB-1, koropsim pykoBoaun C.II. Koponés. [Ipu
mwianupoBanuu padbot no MC3 onpeneneHHBIM OPUSHTHPOM CITYKIJIH CBEACHUS O

paborax CIA. ITocranosnenre CoBmuHa o padotax nmo MC3 6wputo moamucaHo
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30.01.1956 1. IlpemycmarpuBaioch co3ganue B 57-58 romax Ha 0a3e
P-7 neopuentupoanHoro MC3 (o6wekt [) Becom 1200 kr ¢ ammapaTypoit ais
Hay4dHbIX uccnenoBanuii 300 kr. YcTraHaBIUBAJICS CPOK MEPBOrO MPOOHOTO MyCKa
oowvekta JI — 1957 r. HamedeHnHble cpoku ObLTM OOYCIOBJIEHBI PEUICHUSIMH
MexayHapoIHOTO TeO0JIe3UUYEeCKOT0 M Teo(U3MYEeCKOro Cor3a O MPOBEIECHUU C
01.08.1957 1. mo 31.12.1958 r. MexayHapoaHOro TeO()U3UIECKOTO Toaa, B
T€YEHUE KOTOporo 67 CTpaH MHUpA JODKHBI ObUIM MPOBOAUTH Teo(U3UUEcKUe
HaOJIOJICHUS, UCCIICTOBAHUS.

[ToaroroBuTenbHbie PabOTHl MIIX CO 3HAYUTEIbHBIMH TPYJHOCTAMH U
OTCTaBaHHEM OT CPOKOB. HO M3MEHUTH CPOKM HEe mpemsiaraid. MOTUBBI pU 3TOM
ObLIM camble yoenutenbHble: B CLLIA Benach HHTEHCUBHAsA MOATOTOBKA K 3aITyCKY.

®opwma IIC-1 onpenenunacek B pesynbrare ropsueid auckyccuu. «lllap u
tosbko! — HacTauBai Kopones. — Ero ¢opma, ycinoBust o0TekaHusi 10CKOHAIBHO
U3Yy4YeHbl, HU3BECTHbI Bce IUIIOCHI M MuHychl. Ho neno ne B »tom. Korga
YEJIOBEYECTBO YBUAUT HMCKYCCTBEHHBIN CIYTHHK, OH JIOJDKEH BBI3BATH Yy BCEX
no0peie yyBcTBa. UTO MOXKET OBbITh BbIpazurenbHee mapa? OH O1M30K K Gopme
€CTEeCTBEHHBIX HeOecHbIX Tei. Jlogu BOCHPUMYT CHYTHHK KakK CHMBOJI
KOCMHUYECKOU 3PbI».

OtnuBka Metamia U cOOpKa KOpIyca CIOyTHHKA Oblja OCYIIECTBJICHA Ha
CTynuHCKOM MeETaJUlypruueckoM KoMmOuHare. B Haime Bpemsi TaM HaXOJIUTCs
My3ed, TJe XpaHUTCS KOMHUsS CIyTHUKA. B ceHTsa0pe Tekyimiero rojga OyayT
BCKPBIBATH MMOCIAHUE U3 POLLIOTO MOTOMKAM.

CrnytHuk ObUT pa3paboTaH Kak OYEHb MPOCTOM ammapaT ¢ JByMS
pagvoMasikaMH JiJI MPOBEICHUS TPACKTOPHBIX HM3MepeHHui. JlMama3oHbl 4acTOT
NepPeIaTunKOB OBbUTH BBIOpAHBI TaK, YTOOBI CIICKEHHWE 3a CITyTHUKOM MOTJIH
OCYIIECTBUTD PAJHOTIOOUTEH.

21.08.1957 r. TpuymdanbHO MPOILIX JETHbIE UCIBITAHUS NEPBOM B MUpE

JIBYXCTYTEHYaTON MEKKOHTUHEHTAJIbHOU OaymncTuyeckoil paketsl (P-7 makeTHoi
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CXEMbI), OTKpBIBaBILIEH Jopory B kocMoc. OnHa nposetena 6onee 6000 kM u ynana
B paiione Kamuarku. D10 umeno rpaHano3Hblil ycnex.4 oktsaOps 1957 roma Obui
3anyck Ha baiikonype MC3. UMeHHO ¢ 3TOr0 MOMEHTa Haudajllach KOCMUYECKas
pa yenoBeyecTBa.YacToTa CHUTHAJIOB CIYTHUKA ONPEAEISUIACh JaTYMKaAMU
KOHTPOJISL JaBJICHUS M TEMIIEpaTypbl, YTO OOECIEeUUBAIO MPOCTOW KOHTPOJb
TEPMETUYHOCTHU KOpIlyca U TemnepaTypsl BHyTpH. Curnan ycusimanu oosee 1000
paauocTaHiuii mo Bcemy Mupy. OJIHOBpEMEHHO B HeOe MOSBUIIACH MajeHbKas
JBIDKYIIAACS 3Be3ouKka. TakuM oOpa3om, ¢akT cymiectBoBaHus neporo MC3
ObLI IIMPOKO MPUHAT. BriepBble 0OBEKT CO3/IaHHBIN YEIOBEKOM IPEOJIONIEN CHITY
3€MHOTO NPUTSKEHUS.

I1C-1 neran 92 nus, no 4 suBapsa 1958 roga, coepmmB 1440 06opoToB
BOKpYT' 3eMiH, Ipexie yeM cropei B atmMocdepe. Pakera-HocuTeNnb coBeplInia
882 obopota, npocymecTBoBaB 60 nHel. 3a MEHTPAIbHBIM OJIOKOM MOKHO OBLIO
HaOJII0/1aTh KakK 3a 3Be3/10M |-l BEMWYMHBI.JTO OBLIO BCEJIEHCKOE MOTPSICEHUE.

[Ipopoueckumu ObuH cioBa npembep-munuctpa Mumun Hepy: «B cBete
TAKOr0 HAyYHOTO JOCTH)KEHHSI BOEHHBIE COIO3bl OTXKHUIM CBOW BeK. Bo3Hukia
HACTOSITENIbHAsT HEOOXOJMMOCTh B KOHTPOJIE MEXIYHAPOJHON MOJUTUKH, YTOOBI
COXpaHUTh uejoBedecTBO». Korma-HuOyap O  JESHUSX ~ aBTOMATHYECKUX
pa3BEeqUMKOB BceleHHOW HanmuIIyT MHOTOTOMHBIE Tpyabl. HO KOpoTkKoe CioBO

«CHYTHHUK» HABCET/1a COXPAHUT PYCCKOE 3BYyUYaHHUE.

120



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

MO CJIEJAM HIEPJOKA XOJIMCA NJIM METO/1bl PEHIEHU A
JIOTHYECKHUX 3ATIAY

JIBoitHeBa A K.

HayuHblil pyKOBOJIUTEIb — YUUTENIb MaTeMaTUKU ApaBrHa B.B.
MBOY COII Ne 5 CTyniHCKOr0o MyHUIIMTIATBLHOTO paiioHa
e-mail: annadvojneva@gmail.com

Ecnu BHUMATeNnbHO MOCMOTPETHh IO CTOPOHAM, POJIb MATEMATHKU B KU3HU
YEeJIOBEKa CTAHOBHUTCS O4YE€BUAHOW. KoMmmbIOTEphl, COBpEeMEHHBIE TeIEePOHBI U
IIpoYasi TEXHUKA COIPOBOKIAKT HAC KAXKIBIM JIEHb, a UX CO3JaHUE HEBO3MOYKHO
0e3 HCHOJB30BAHMS 3aKOHOB M pPAacyeToB BEIUKOM Hayku. OJIHAKO poJb
MaTEeMaTUKU B JKU3HU JIIOJed M OOILIecTBa HE HCUEPHBIBAETCS MOJOOHBIM €€
npuMeHeHneM. Bb10op Moelt TeMbl cBsi3aH ¢ HEOOXOJUMOCTBIO BBIPAOOTKM HaBbIKa
pElIeHHs] JIOTUYECKHX 3ajad HauOoyiee palMOHAIIBHOM CIOCOOOM B YCIIOBHSX
OTPaHUYECHHOI'0 BPEMEHU.

[enb paboTel: U3yunTh METOABI pELICHUs JIOTUYECKHUX 3a1a4. HaliTu u3 Hux
HauOosiee BBITOAHBIA B YCIOBUSIX OIPAaHWYEHHOTO BPEMEHM i ceOsl U CBOMX
OJIHOKJIACCHUKOB.

Jlornka — ogHa u3 ApeBHEWIIMX HayK. OCHOBOIOJIOKHUKOM JIOTMKHA Kak
HAyKU SBJIAETCS JpeBHerpedeckuit ¢pumocod u yuensiii Apucrorensd (384-322 rr.
no0 H.3.). OH BmepBble pa3zpaboTan TEOPUIO ACAYKIHMH, TO €CThb TEOPHIO
JIOTUYECKOTO BbIBOJA. IMEHHO OH 00paThil BHUMAaHHUE Ha TO, UTO B PACCYKICHUSX
MBI U3 OIOHUX YTBEP)KICHUM BBIBOJMM JIPYrMe€, UCXOAs HE U3 KOHKPETHOTO
COAECPKAHUSI YTBEPKICHUM, a W3 OMNPEICICHHON B3aMMOCBSI3H MEXKIY UX
dbopmamu, CTPYKTypaMHU.

Jlornueckre WM HEYHCIOBBIE 3aJaud COCTABIIAIOT OOIIMPHBIN Kiacce
HECTaHAAPTHBIX 3a1a4y. Croja OTHOCATCS, MPEXKIE BCEro, TEKCTOBBIE 3aayu, B
KOTOPBIX TpeOyeTCsl pacro3HaTh OOBEKTHI MM PACIIONIOKHUTh UX B OMPEIEICHHOM
MOpsAKE I10 UMMEIOLIMMCS CBOMCTBaM. [Ipu 3TOM 4acTh yTBEpKIACHUM YCIIOBUSA
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3a/1a4d MOKET BBICTYIATh C PA3JIMYHOM UCTUHHOCTHOM OLEHKOU (ObITh MCTUHHOM
WJIU JIO’KHOM).

Ilepen Hauanom wuccieaoBaHUs sl MpoBelia B 9 «A» Kilacce HEOOJBIIYIO
MPOBEPOUHYIO paldoTy. [lanee ObUIM U3y4YEeHBI PAa3IMYHbIC METOIbI PEIICHUS:

* Ilpuem MomenrpoBaHUS Ha MOITYIPAMOU

» Ilpuem MopenupoBaHUs C TOMOUILIO TAOIUIIBI

» Ilpuem MozpenupoBaHus C TOMOIILIO rPpadoB

* Ilpuem MoaenrpoBaHus ¢ TOMOIIBIO JUarpamm (Kpyron)

« Dilepa-Benna

» [Ilpuem MoaenMpoBaHUS C TOMOIIBIO OJIOK-CXEMBI

» [Ilpuem MoaenrpoBaHUS C TOMOIIBIO ANreOPhI BhICKA3bIBAHUN

[Tocne 3Toro ObLIO MPOBEAEHO MTOBTOPHOE TECTUPOBAHHUE.

B xozme paboThl s 03HAKOMHUJIACH C OCHOBHBIMU TOHSITUSIMU JIOTUKH WU
UCTOpUEH €€ MPOUCXOXKIEHUS, KaK HayKH, TaKkKe 5 IPOBEJia MPOBEPOUHYIO paboTy
Ha BBISBJICHUSI HaBbIKA pPEIICHUS JIOTHYECKUX 3ajnad. M3yuwmna 6 pa3auyHbIX
METOJOB pELICHHS JIOTMYecKuX 3anad. [IpoBena WX CpaBHUTEIBHBIA AaHAJU3.
OTtpaboTana npueMbl IPUMEHEHN METOJIOB Ha cepuu 3aaad. [IpoBena moBTOPHYIO
MIPOBEPOUHYIO paboTy B 9 «A» Kjacce ¢ UCIOJb30BaHUEM 3THX MeTo10B. Cenana
aHaJu3 pe3yJbTaToB.

Tenepp S U MOM OJHOKJIACCHUKU C YBEPEHHOCTBHIO MOTYT CKa3aTh, UTO
JIOTUYECKUE 3a/1aud HE SIBIAIOTCS JJIS HUX CJIa0bIM MECTOM IpPHU BBHITIOJHEHUU
OJIMMIUAIHBIX U IpyTHUX 3anaHuii. Ho nanHas TeMa, He SIBISETCS] UCKIIFOUCHUEM U3
JIpYTUX, ¥, KOHEYHO, UMEET KPYro3op pa3BUTHs. B nanpHeillem s MiIaHUPYIO
U3YYUTh U JIPyTU€ METOJ PEIICHHS 3a7a4 U OTpadoTaTh MX Ha OoJee CIOXKHBIX

3aJaHUAX.
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I'PA®UKA B CUMBOJIAX
JBoitneBa A K., Kansxuna JI.B.

Hayunsiit pykoBogutens — yautens nHpopmatuku u UKT Bopoonéra T.B.
MBOY COIII Ne 5 CTynMHCKOr0 MyHUIIMIIAILHOTO paiioHa
e-mail: annadvojneva@gmail.com

Bcemupnast cerb  MHTepHeT mpeaocTaBiser Ham  Oe3rpaHUYHOE
IPOCTPAHCTBO I TBOPYECTBA, CAMOPA3BUTHUS, OECHPEPHIBHOIO TIOMCKA U
OCBOEHHMSI HOBOrO M HHTepecHOro. Ho, kK coxaneHnro, HECMOTPSI HAa OTPOMHOE
KOJIMYECTBO MPEIOCTABIISEMbIX BO3MOYKHOCTEW, OOJIBIIMHCTBO  IOJb30BaTENEH
cetu MHTEpHET OrpaHUYMBAIOT ce0sl PEerucTpalei B pas3iMYHbIX COLHUAIbHBIX
ceTsIX U oOlLIeHreM Ha pa3HooOpasHbix ¢opymax. Ho, kak okazanoce, aaxe Tam
CKpBIBAETCS HEMAJIO TAWH W IOINPOCTY yAMBUTEIBHBIX Bemed. OMHO U3 TAKUX —
BCE dalle MOSABILIIOIIMNCS HA TJla3a I0Jb30BATENEH CHMBOJBHBIA PHUCYHOK,
OTIPABJICHHBIN OOBIYHBIM COOOIIEHUEM UITM KOMMEHTAPUEM K 3aluCh. TakK uTo xKe
OTO — HOBBIM BHUJ COBPEMEHHOIO HMCKYCCTBA, HAIICYaTaHHBIA II0 KPOIIOTIUBO
COCTABJICHHOM CXeMe, WJIM ke TBcenorpaduka, MPUHSBINAS JAHHBIA BUJ MOCIE
IeJTYKa 3aIycKa OmpeelIeHHOM mporpaMmbl? IMEHHO 9TO MBI BBISICHHIIA B CBOEH
pabore.

Ilenpro paboThl OBLIO TpoOCHEnUTh, Kak pa3BuBaioch ASCII-art uckyccrso,
W3YYUTh TEXHUKY CO3/IaHMSl TEKCTOBOW >KMBOIMCH C MOMOIIBK HMCITOJIb30BAHUS
Pa3JINYHBIX PETAKTOPOB, CO31aTh CBOM PUCYHOK.

3agaun:

* HCCIIEI0BATh UCTOPUIO PUCYHKOB U3 CUMBOJIOB;

* OBJAJETh BO3MOXXHOCTSIMU PUCOBAHUs CUMBOJIAMU;

* HCCICOOBATH CKPBLITBIC CHUMBOJIbI KJIABUATYPEI;

* OCBOMTH HOBBIU MpueM «O0JIaKO CIOBY.
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ASCII rpadpuka (ot anria. ASCII artwork) — ¢opma m300pa3uTeaILHOTO
HUCKycCcTBa, wucnoib3yromas cumBoiabl ASCII Ha MOHOIIMPUHHOM 2JKpaHe
KOMITBIOTEPHOTO TEpMHUHANA (TEPMUHAIBHBIA CEpBEp) WJIM TIPUHTEpA IS
npeacTaBieHus n300paxenuit. [Ipu co3ganum Takoro n300pakeHUs UCIIOJIb3yETCS
NajguTpa, COCTOSIAs U3 OYKBEHHBIX, IU(PPOBBIX CUMBOJIOB M CHUMBOJOB 3HAKOB
nyHKTyanuu w3 yucna 95 cumBonoB Tabmuubl ASCIL.  (ITo  cBoOOmHOIM
SHIMKIIONeANH Bukunenun).

[lceBnorpaduxa, ncepnorpaduueckue CUMBOJIBI — COBOKYITHOCTh CUMBOJIOB,
BKJIFOYEHHBIX B HA0Op CHUMBOJIOB KOMIIBIOTEPHOrO WIpU(Ta, OTOOPAKAOIMIMX
rpaduyueckue MPUMUTUBBI (JTUHUU, MPSMOYTOJBHUKH, TPEYTrOJbHUKU, KPECTHI,
pasnudHas 3ajJuBKa H T.11.). [IlceBmorpaduueckie CUMBOIIBI peasu3yrOTCS B paMKax
dopmara mpudra (kx npumepy, marpuna 8Y12 Todek) U JOMOJHSAIOT B TAKOM
Habope 1uppPOOyKBEHHBIE U CIYKCOHBIC CUMBOJIBI (110 CBOOOHON SHIIMKIIONCIUN
Bukunenun).

Otiiom ASCII-rpaduku gacto HazbiBaroT [Toma Cmuta. XyI0KHUK CO31aBall
CBOU KapTHHBI, UCIIOJIB3Ys 3HakH @ # $ % "~ & * (), KOTOPBIX OYEHb MHOTO B €TI0
pabotax. Ilonm Cmur MHOro pabotam mjisi TOro 4YTOOBl OTTOYUTH TEXHUKY
«TeyaTaHus KapTHH» B KOTOPOWM YAMBUTEIHHBIM 0O0pa3oM TMEpEeHaroTCs TEHH,
I[BETa M TEKCTYpPHl, KOTOpPHIE JEJal0T ero pabOThl CXOXKHUMH C TEMH, YTO
HApHUCOBaHbI KapaHJIAIIIOM HJIN yTJIEM.

3a "Heckonbko AecsaTmietuil pa3Butus ASCII rpaduku nosBuiIocsr orpoMHoe
KOJMYECTBO BHUJOB, KJIACCOB W HANpPaBJICHWH JaHHOTO HW300pa3uTEILHOTO
uckycctBa. [loaTomy, kimaccuduimpoBaTh OJHUM CIHOCOOOM BCE MHOT000pas3ue
noy HazBaHueM "ASCII-art" He nmomyuuTcs.

Jemuts nmpuaercs no-pa3Homy:

* BO-TICPBBIX, I10 MCTOAY CO3AAaHUS KAPTHUHKU.
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* BO-BTOpBIX, MO TOMY, CTaTU4YHAas WM TMOJBH)KHAs KapTHUHKa — C
MOMOIIBIO  TIOCJIEIOBATEIBHOTO  BBIBOJA CHUMBOJIOB Ha  JKpaH
KOMITBIOTEPA, MOXKHO JIeIaTh 1a)Ke HEOOIbITHE MYIbT(OUIEMEI.

» B-Tpethux, Bcs ASCIl rpaduka ObiBaer mub0 ABYIBETHOH, JMOO
IIBETHOM, BIUIOTH 110 ucnojib3oBaHus TRUE COLOR.

Paccmotpum, kak coszpatorcs ASCII kaptunku. Hapucyem mpocrtoe

n3o0paxkeHue (cepaedyko) caMu. JIjist ITOro BBIOJHUM Psii GyHKIIHIA:

1. BriOepem oOpa3zel pucyHka, KOTOpbIil OyA€T BBINOIHEH MIPU(DTOM;
2. BpibepeM cUMBOJIBI, KOTOPBIE OYIyT UCIIOJIB30BaHbl B paboTe;

3. Beibepem mipudt (B TOM umcie pasMep mipudra), KOTOpbIM Oyner
BBITIOJIHEHA PaboTa;

4. Onpenenum GopMar U OpHEHTALMIO Oymaru (B 3aBUCHUMOCTH OT MacuiTada
BBIOPAHHOI'O PUCYHKA);

5. IlocTpo4HO BBIOJIHUM PHUCYHOK, YUUTBIBAsI BBIOPAHHBIN CUMBOJI, €T0 1[BET;
6. Buecem HEOOXOAMMBIE KOPPEKTUBHI B YK€ TOTOBBIA PHCYHOK.

PucyHOk roTos:

@@ @@@

@ @ @ @
@ @_@ @
@ @ @

@ @__

@ @
@ @
@ @

@ @

@ @

@

B Xo0ae pa6OTBI MBI U3y4YUJIIN UCTOPHUIO PUCYHKA M3 CUMBOJIOB, OBJIAACIIN
BO3MOXHOCTAIMHU pucoBaHus CHUMBOJIaMH, OBJIaACIN HpOI‘pﬁMMOfI

http://foxtools.ru/, a Taxxe o0yunaun pabore B HEH CBOMX OJHOKIACCHHKOB. MBI
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MCCJIEI0OBAJIM CKPBIThIE CUMBOJIBI KJIaBUATYpbl. Pe3ysnbraroM Hamed paboThl cTal

PUCYHOK M3 CUMBOJIOB, CO3/IaHHbIN U3 Hallel TnyHou Gororpadum.

CAXAP BOKPYI HAC
Urnarkuu J1.C.

Hayunsiii pykoBoautens — Kynukoa U.A., yantens XxumMuun
MBOY COI Ne 5 CTynHCKOr0o MyHUIIMTIATBLHOTO paiioHa
e-mail: levignatkin@icloud.com

C paHHero pnerctBa J0 TDJIYOOKOW CTapOCTH YEJIOBEK HCIBITHIBAET
noTpeOHOCTh, B cianocTsaX. KylnuHapus ¥ KOHJIUTEPCKOE MPOU3BOJICTBO
BBIPA0OTAIM OTPOMHBIN, OYKBaJIbHO HEMCUUCIMMBIN aCCOPTUMEHT CIAIKUX OJI0]T
U U3JCNUM, pUuueM B OOJIBIIMHCTBE CIy4aeB — OCHOBY CJIAJIOCTEH COCTaBISET
CBEKJIOBUYHBIN WJIM TPOCTHUKOBBIKA caxap. [[o3ToMy MBI B3su TEMy PO caxap.
HagepHoe, ceifuac Bce mogymanu: «A Kro ke ero He moobut!» Ham crano
MHTEPECHO. BPEACH OH WJM II0JIE3€H, XOTEJIIOCh Y3HATh WCTOPUIO IOSIBJICHUS
caxapa, ero XuMM4EeCKUN coCTaB. Mbl MTPOBEJIM AHKETUPOBAHUE YUALIUXCS IIKOJIbI
no psAy BOOPOCOB 00 YMNOTpeOJEeHUH ClIaJocTei, cocTaBy caxapa. Urto xe
MOJIYYUIIOCH?

B nanHoil paboTe MHE XOTENOCh M3YyYWTh XMMHYECKUH COCTaB caxapa U
y3HaTh KaKO€ BIMSHHE OH OKAa3bIBAET HA OPraHM3M 4YeJOBEKa. S MO3HAKOMMUIICS C
MCTOPUEN BO3HUKHOBEHMS cCaxapa M Kak €ro mpOU3BOLAT, pPacCMOTpPEN
COJIEpKaHMsl caxapa B pa3IMYHBIX NPOJAYKTaxX, oBomax u ¢pykrax. [lpu
MPOBEICHUM TPAKTHUYECKOM YacTh pabOThl MBI MPOBEJIM HCCIEAOBAaHUS Ha
CoAEpKaHUE caxapa B Pa3IMYHBIX MPOAYKTAX, BBISICHUIN, KAKUE MPOYKThI JIyUIlIe
ynoTpeosiTh, a Kakue — HeT!

B sxcniepumMeHTanbHOM YacTu Hatiel paboThl MBI IPOBENH OIBITHI, KOTOPHIC
ONHUCAHbI B Pa3HbIX UCTOYHMKaX. HO MBI fgenanu BCE camu, U B XOJ€ MPOBEACHUA

9KCIICPUMCHTOB POAUTINCHh HA3BAHHWA 1JI1 HUX.
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Onbir Ne 1 — pokazarenpHbiil. Caxap — 3TO YIJ€BOJA, OTHOCAILMKCA K
aucaxapuiaM. YTJIEBOJbl — 3TO MHOIOATOMHBIE CIIMPTHI, KOTOPbIE COAEpXk AT B
CBOEM COCTaBe THPOKCUIIbHBIEC TPYIIBL. B 10Ka3aTenscTBE 3TO MBI MPOBEIH OIBIT
Ha MHOroatoMHbie crmupThl ¢ TuapokcuaoM wmeau  (I1). Ocamox Cu(OH),
pacTBopuiics, 00pa3zoBajcs SPKO-CUHUI pacTBOp. BwIBOA: caxapo3a HposBisIeT
CBOMCTBa MHOTOAQTOMHBIX CITUPTOB.

OmnbiT Ne 2 — no3HaBarenbHbI. Caxap TOpUT B IPUCYTCTBUU KATaIU3aTOPOB
KapOoHATOB NUTHS U cTpoHIUA. OHU coaepkaTcs B curapeTHoMm neruie. Harpemn
KyCOUeK caxapa, IMOCHIaHHBIA TEIIOM B IUTAaMEHHM CHUpToBKU. Habmiomamm
HEOOBIUYHOE SIBJICHUE — CaXap HauHET rOpeTh CUHEBAThIM IUIAMEHEM BHE IUIAMEHU
ropenku. Caxap TOpuT C TOTPECKUBAHUEM, CHHEBATO-KEITHIM IUTAMEHEM, IpU
TOM BBIAEHATCS Temno. BwiBoa: memen, coaepxamuid KapOOHAThl JUTHUS U

CTPOHIMA KAaTAJIU3UPYCT PCAKIHIO, U CaXap HAYMHACT I'OPCTh.

C12H2013 + 120, ->12C0O, + 11H,0

Oneir Noe 3 — wHTpUryromuid. MBI MpOBETHW OYEHb WHTEPECHBIM OIIBIT:
IIpEBpAILlCHHE caxapa B «4EpHYI raaroky». Haceimanm B Tapenky 3-4 CTOJOBBIX
JOXKHA CYyXOrO PEYHOro IeCKa W CHAeNald M3 HEro ropky ¢ yriyOJieHHeM Ha
BepmmHe. [IponuTanu mNECOK HSTWIOBBIM CIHPTOM, a MOTOM 3aJIOKWIU B
yriayOJieHHe TOpKHU pacTepTyl0 B CTYIKE CMECh CaxapHOM MyApbl M MHUTHEBOM
conbl. [Tomoxrnu cmeck. Yepes 2-3 MHUHYTBI Ha IMOBEPXHOCTU CMECH IMOSBUIMCH
yepHble mapuku. Korna noyru Bech CMpT Cropell, CMECh MOYEpHENa, a U3 IecKa
MEJIJIEHHO «BBITOJI3aJ1a» WU3BUBAIOIIASCS TOJICTAsI YEpHas 3Mesl ¢ "'BOPOTHUKOM" U3
JOTOPAIOIIETO CnupTa. BBIBOA: B IJIAaMEHM TOPSLIETO CIHUPTA caxap IUIABUTCS H
0OyTIMBaeTCs, a BBIICISIIOIIMICS U3 COMIbI YTIIEKUCIbIN ra3 BCIyYUBAET U IBUTAET
ropsmyo maccy. OCTaToOK TOCje TOpeHUs — KapOOHAT HATpHs, CMEIIAHHBIM C

MEJIbYaMIIMMHI YaCTUYKAMM YIJIA.
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OnpbiT Ne 4 — nHTEepecHbId. MBI B3sUIM OJIMH CTAKaH caxapa, BBICBHIIAIN €ro
Ha ckoBopoay. Uepes 3-4 MUHYTBI caxap Hadall )KEITETh, 3aTEM ITIOTEMHEN U Hadall
IJIABUTHCA. PacruraBieHHyl0 CMeCh MBI BBUIMJIM Ha Tapenky. Yepe3 15 muHyT
HaOmogan 00pa3oBaHUE «CaxapHOTO CTeKia». BBIBOJ: caxap - BemIECTBO ¢
MOJIEKYJIIPHON KPHUCTAJUIMYECKOW PEIIETKON; TaKUE BEIIECTBA HMMEIKOT HHU3KYIO
temriepatypy tiaBinenus. [lpum temmepatrype 120-140 °C on >xenreer, mpu
180-200 °C Temueer (6ypeer). [lorTomy MBI HabIIOmaMM paciuiaBiIeHUE caxapa,
yepe3 5-7 MUHYT mociie Hayana HarpeBaHusa.IlyCTep 3TO He cymep XUMHYECKUU
OTIBIT, HO OBLIO UHTEPECHO.

Hayxka xumus — 310 yBiekaTeiabHo!

NCTOYHUKH IMTAHUA KOCMHNYECKHUX AIIIIAPATOB
Axrtemupos A.C.

Hayunslii pykoBoguTens — ApaBuna B.B.
MBOY COII Ne 5 CTynHCKOT0 MyHUIIMTIIAIBHOTO paiioHa
e-mail: arturaktemirov@gmail.com
Ilenb pa®oOThI: H3yUYUTh OCHOBHBIE CIIOCOOBI TTOJIYUCHHUS SHEPTHH B KOCMOCE.
3agaun: BbISIBUTH HamOosiee 3(PEKTUBHBIN CrOCOO oOecriedeHUuss KOCMHUYECKOTO
anmapara OJHEprued W — HaWTh aJIbTePHATUBHBIC BAPUAHTHI, HBIHEITHUM
HMCTOYHUKAM DPHEPTUM Ha KOCMUUYECKHUX armaparax.

Cucrema HHEPTrOCHAOKEHUS KOCMHYECKOTO amnmapara (cucrema
sHepromutanus, COIl) — cucremMa KOCMHUYECKOrO armapara, OOecreduBaroIias
ANIEKTPONUTAHUE JAPYTUX CHUCTEM, SBJISIETCS OJHOM W3 BaXKHEUIIMX CHUCTEM, BO
MHOIOM HMMEHHO OHa ONpEeAeNieT TE€OMETPUI0 KOCMHYECKHUX almapaTos,
KOHCTPYKIIMIO, MacCy, CpOK aKTUBHOI'O CYLIECTBOBaHHUs. B OCHOBHOM B KadyecTBE
HMCTOYHUKOB PHEPTUU UCTIOJIb3YIOTCS Pa3IMYHbIC T€HEPATOPhI SHEPTUU:

* COJHEYHbBIC OaTapeu;

* XHMHNYCCKHUC NCTOYHUKHU TOKA, B HAaCTHOCTH,
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* AKKyMYJSITOPBI;
* raJbBaHUYECKHE JIEMEHTHI,

* TOIUIMBHBIE 3JIEMEHTHI;

*  PaaAMOU30TONHBIE HICTOYHUKHU SHEPTHH;
* SIEPHBIE PEAKTOPBI.

Haubonee nepcrnekTuBHBIMU U 3()(PEKTUBHBIMU SIBISIFOTCS PAaJIUOU30TOIHBIC
(HyKJIHBL, SIpa KOTOPBIX HECTAOWIBLHBI M MCIIBITBIBAIOT PAIMOAKTUBHBIA pacman)
UCTOYHUKU DHEPTMM — OTO YCTPOMCTBA  PA3JIMYHOIO KOHCTPYKTHMBHOI'O
VICIIOJIHEHUsl, MCIOJIb3YIOIIHUE JHEPIUI0, BBIICIAIONIYIOCA IPU PaJIUOaKTUBHOM
pacnaze, [l HarpeBa  TEIUIOHOCUTENsl WM 1peoOpasyromme €€ B
AIIEKTPOIHEPTUIO. PaiMON30TONHBIE UICTOYHUKU DHEPTUU UCIIOJIB3YIOT B OCHOBHOM
B CIEAYIOLIUX CIy4asX:

e BBICOKAS JJINTECIBHOCTh MOJIETA;

e MHCCHUHM BO BHemIHHE 00nacTd COJHEYHOM CHCTEMBI, TJ€ ITOTOK COJIHEYHOTO
n3nyuyenus mai (Kaccunu-I'rolirenc, New Horizons u 1.1.);

e pa3BeIbIBaTElIbHBIC CIYTHHKH C pagapoM OOKOBOTO 0030pa H3-3a HHU3KHUX
OpOUT HE MOTYT MCIOJIb30BaTh COJIHEUHBIC OaTaper, HO UCIIBITHIBAIOT BHICOKYIO
noTpedHocTh B 3Hepruu (YC-A, Kocmoc-1818 u T.1.).

W3yuuB B cBoell paboTe, Bce Jpyrue BapHaHTbl MCTOYHUKOB HHEPrUU B
KOCMOCE M, Ha3BaB MHHYCbl HEKOTOpPBIX M3 HHUX, S IpPHUILIET K BBIBOAY O
OPAKTUYHOCTU U 3(PPEKTUBHOCTh PAJAUOHYKIMIHBIX 3JEMEHTOB B KauyeCTBE
UCTOYHHUKA OSHEPrUd MO CPAaBHEHUID C JPYTMMH BapuaHTaMHu. Y UUTbIBas
OpakTUYEeCKUEe  3HAaHUS 00 WX  NPUMEHEHMM B KOCMHYECKUX U
HHEPrONpPOU3BOJSAIINX OTPACIIX MOXKHO C YBEPEHHOCTHIO 3asBUTh O TOM, YTO

YCJIOBCUYCCTBO €IIC HC CKOPO OTKAKCTCA OT UX UCIIOJIb30BaAHUS.
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IMPOTPAMMUPOBAHUE MUKPOKOHTPOJIJIEPOB
bparun A.B.

Hayunsrit pykoBoauTens — yuntenb nHpopmartuku [ mazkosa H.A.
MBOY Jluueii Ne 1 CTynuHCKOrO MyHULIMIIATBHOTO paiioHa
e-mail: jenka351@gmail.com

NudopmanimoHHble  TEXHOJIOTMM TPU3BAHBl  YIPOCTUTH  BBHIMOJIHEHUE
IIMPOKOTO CIEKTpa 3a1ad — OylIb TO 3aJaud Hay4yHble uiau ObiToBBlEe. M Takum
YIOPOUIEHUEM CTAIM MUKPOKOHTPOJUIEPHl — MUKPOCXEMBI, NIPEIHA3HAUCHHbBIC IS
YIPABJICHUS 3JIEKTPOHHBIMH YCTPOKWCTBAMH.

B cBoeil pabote s paccMOTpen JBE MHTEPECHbBIE, HA MOW B3IV, 3aJauH.
OTO 3a7ada HaydHas: ONPEIEICHUE CKOPOCTH pEaklIMM 4YeJIOBEeKa, W 3ajaya
OBITOBas: CBETWJIBHHK C aBTOPETYJIUPYEMOW SApKOCThIO. [l umccnemoBanus
UCIO0JIb30Bajl MUKpoKoHTpouiep ArduinoUno.

Pemenunem kaxxaoil 3amauu crana coOpaHHass MHOM SJIEKTPOHHAs CXeMa U
COOTBETCTBYIOILIas NpOrpamMma, HallMCaHHAs Ha CHELUAIU3UPOBAHHONW BEPCHH
s3pIKa JavaScript, koTopas mnpomMBaiach B MHUKPOKOHTpoiuiep. Bor npumep

IIPOTPaMMBI.
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sketch_mar29a | Arduino 1.8.0 - o IEH

®aiin lNpaska Ckety WHctpymentel [Momowp

sketch_mar29a

#define LED_PIN 13 A

void setup() {
pinMode (LED_PIN,OUTPUT) ;
// put your setup code here, to run once:

void loop() {
int bright=analogRead(AO0) ;
int th=analogRead(Al);
if (bright<th) {
digitalWrite (LED_PIN,HIGH) ;
1se {
digitalWrite (LED_PIN,LOW);

St
(14

(10

}

// put your main code here, to run repeatedly:

CueTu ucnojib3yer 798 GamT (2%) NaMATUM YCTpPOMCTBA.

Bcero pmoctynHo 32256 Gant.

T'noGanbHEE NEepeMeHHHEe MCHOoJL3YyT 9 Gant (0%) IOMHaAMMUECKOM
namsaTy, cocraBiysaa 2039 GaMT OJa JIOKAJIBHHX [IepPEeMEeHHHX .
MaxcumyM: 2048 Gawnr.

Arduino/Genuino Uno Ha COM3
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3HAUYEHUE ITOJABUT'A 10.A. TATAPUHA
l'aiimaesa K.P.
Hayunslii pykoBoauTens — npenogasatens ¢pusnku baynuna JI.C.
MBOY COIII Ne 5 CTynMHCKOT0 MYHUITUTIATLHOTO paiioHa
e-mail: gajdarom@list.ru

[lepBbIii mOJNIET YeNmOBEKa B KOCMOC TMOJOXKWJ Hayajlo OECKOHEUHOMY
MPOJIBMKEHUIO 4esoBeuecTBa BO BceneHHyr0.OHan OCHOBAHUSI MBICIHUTENSIM U
MEYTaTeNIsIM TOBEPUTh B OCYIIECTBUMOCTH CAaMbBIX JIEP3HOBEHHBIX 3aMBICIIOB,

CBSI3aHHBIX C TPOHMKHOBEHUEM YEJIOBEKA B KOCMOC.
Bce muvl nobwieanu 6 kocmoce uepes my 0eepo,
Komopyto omkpwLl I acapun.

JIxo3ed KepBuH, aMepuKaHCKUI aCTPOHABT

12 ampens 1961 roxa Bc€ Hacenenne Coerckoro Coro3a BBINIIO HA YIIUIIB U
JUKOBajo0. bpima aOCONIOTHO 3aKOHHAs TOPJOCTh JIOJEH 3a CBOE pealbHOE
Bennuue. Bee moHMManu yMoM, cepiieM U OCTAIbHBIMU YyBCTBaMU, YTO YacTHUIIA
Ka)XJI0ron3Hux mnoosBana. Tam, BMecTe ¢ Hum.

IToner I0.A. I'arapuHa B KOcMOC OBLT CBSI3aH C BBICOYANIIIUM PHCKOM JIJIsI
*u3HU. HeBecomMocTh, OTCYTCTBHE aTMOc(epbl, TMeperpy3ku | mepenaabl
TEeMIIepaTyp OBOJWIN BEPOSTHOCTH THOeNnu mepBoro kocmonarTa g0 0,5. Iocne
nonera FO.A. TarapuH cranm HalMOHAJIBHBIM TE€POEM U BCEOOIIMM JIHOOUMIIEM
ctpanbl. FOpuil AJekceeBUY C YECThbIO BBIACpkKal HCHBITAHUE CJIABOM, YTO
CBaJIMJIaCh HA HETO IOCJIC TI0JIETA.

[Toner FO.A. I'arapuna — 310 3aciyra Teicauitojie. B ero 6e3omacHOCTb
OBLT BIIOKEH TPYA JECITKOB THICSY KOHCTPYKTOPOB, TEXHOJOTOB, HHXKEHEPOB,
YYEHBIX U CIIEIUAJIACTOB.

XO0poI110 U3BECTHO, YTO KYJIbTypa — 0cobast (hopMa opraHu3aivi U pa3BUTHUS

KU3HCACATCIIbHOCTH YCJIIOBCKA, COUCTAIOIIAas B cebe MPOAYKTBI MAaTCPUAIIBHOTO U
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nyxoBHOro TBopuecTtBa. [lomer FOpust I'arapuHa MNOBBICHI HPUTATATEIBHOCTH
CaMBbIX BBICOKMX MJI€AJIOB JYXOBHOCTH, T'YMAHU3Ma, KyJIbTYPHBIX IEHHOCTEN.

[Toner FO.A. T'arapuna roToBuiICcsS ¥ OBLI OCYIIECTBIICH B CHEIU(PUIESCKIX
MOJINTUYECKHUX YCIOBUAX OOpbObI U MPOTUBOOOPCTBA IBYX COLMATIBHBIX CHCTEM —
couuanu3Ma M kanutanusma. Hambonsias 3aciayra FO. ['arapuHa cocTouT B TOM,
YTO OH COJICEUCTBOBAJI 0OBEIMHEHHUIO JIFOJIEH B X CTPEMIIEHUU K JOOPY, TApMOHHH,
IpOrpeccy, BEJIUKOM 0011eH 11eJIi COXpaHEeHUs KU3HU Ha 3emiie U Bo BceneHHoil.

Nma FO.A. Tarapuna cTOMT B OZHOM psiAy C NEPBONPOXOAUAMH U
NEPBOOTKPHIBATENSIMA pPAHEE HEW3BEAAHHBIX MATEPUKOB, MOPE M OKEaHOB,
JIpYTUX «OeNbIX MATEH» Ha Halle IUIaHeTe. YHHUKaJIbHbIE JIMYHbBIC BIEUATICHUS
Opus Tarapyna u ero mnocnenoBaTenei, INEPBBIMH YBUICBIIMX 3EMIIKO M3
KOCMOCA, CTaJIM CBOEr0 pOJa IPENOCTEPEKECHUSIMU BCEM TEM, KTO CBOUMH
JNEHCTBUSMH CTABUT O] YTPO3Y UHTEPECH] KUBYILUX U Oy TyIIUX TOKOJICHUH.

IToner FO.A. T'arapyHa B KOCMOC CTaJl OIPOMHBIM TOJTYKOM B Pa3BUTUHU
KocmMuueckod Hayku u TexHuku. llomsur FO.A. Tarapuna wumeer Oosblioe
3HaueHUEe M1 0e30macHOCTH CTpaHbl. UTO Obl HU TOBOPUIIM, HO MBI OCTaeMCS
BEJIMKOW KOCMHYECKOW IEPKABOM.

Jlureparypa

1. «Caenano B Poccun» — Uropes Bonk, Bnagumup Tomckuii.

2. «Ilcuxonorus u Kocmocy — FOpwuit ["arapum.

3. «Bennuue nonsura FOpus [Narapuna» — A. borocioBckuii, o011eCTBEHHO-
nojuTHU4eckas razera YepHckoro paiiona Tylnbckoi 00J1acTH.

4. UnTepHer-pecypc «ChIH 3€MJIU U 3BE3D».
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JABUT'ATEJIN - KAK UCTOYHUK 3AT'PASHEHUA ATMOC®EPDBI
HBanoB K.B., CoxnaroB K.H.
Hayunsie pykoBoauTenu — yunutenb pusuku Apuumosnd JILLU.,
yuutenb nHpopmatuku [ 'mazkosa H.A.
MBOY JIuueii Ne 1 CTynuHCKOTO MyHULIMIIAIBHOTO paiioHa
e-mail: happycats@rambler.ru

OnHOM W3 TJABHBIX MNpPoOJEM 4YelOBEYeCTBA SBISIETCS 3arpsi3HEHUE
atmocepsl. Ha nanHpiif MOMEHT O4€Hb MHOTO ()aKTOPOB MaryOHO BIUSIOT Ha HAIll
OKpPYXAaIOLUKA MUpP, OJTHUM U3 KOTOPBIX SBIIIOTCS TEIUJIOBBIE JBUTATENH — CaMbIe
BOCTPEOOBAHHBIM M Yallle HcrHojib3yemble. OJHAKO, HECMOTpPsS Ha 3TO, ATOT
MEXaHU3M HMEET OrpOMHbIE MHUHYCHI. [l03TOMYy 4YeloBEYECTBO AKTHUBHO MILET
aHaJIOTY TEIUIOBBIM JIBUTATEISIM U MPUIYMBIBAIOT criocoOb! noBbIienus KI1/T.

Kak BapumaHT, y4yeHble pemmiIM 3aMEHHATHh TOIUIMBO JBUTaTenerd. Bmecto
TOPIOYETO CTAJI HCIIOJIB30BaThCs CHKMKEHHbIM ra3. B pesynprare KIIJ[ mammn
HE3HAYUTEIBbHO BO3pOC, cTall nopsaka 42 npoueHToB. Ho yTo Gojee 3HaUuTEIBHO,
MPOIYKThI PEAKIMH CTaIu a0CONIOTHO O€30MacHbI, TaK KakK MOJydascs BOAOPOI U
KHCIJIOPOJ.

Crnenyroumm MpeasioKeHUeM ObUIM 3JIEKTPOMAarHUTHbIE JBUTATENU. DTOT
MEXaHU3M MpeoOpa3oBasl Obl 3JIEKTPOMArHUTHYIO JHEPTHUI0 B MEXaHUYECKYIO.
MomHocts ux B cpenHem cocrtasisier 40 kBt. B cBowo ouepenp, mnapamerp
HOMUHAJIBHOTO TOKa paBHseTcs 30 A.

YyeHble CMOTJIM MPUAYMaTh DKOJOTHYECKM YMUCTBIM JBuUrarens. VM cran
AJIEKTPOJBUTATENb. JJIEKTPUYECKUN JBUTATENIb — JJEKTPUYECKas MalliHa, B

KOTOPOH 3JIEKTpUUYECKasi SHEPTHUs MPeoOpa3yeTcs B MEXaHUUYECKYIO SHEPTHUIO.

134


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

MATEMATHUYECKHU INBETHHUK: PO3bI I'BU10O I'PAHAU
Konbsmosa T.O.

Hayunslii pykoBoautenb — ApaBuHa B.B., yuurens maTemMaTuku
MBOY COIII Ne 5 CTynMHCKOT0 MYHUITUIIAIBHOTO paiioHa

Sl y3Hana, 4TO K KpUBBIM, 33JaHHBIM B MOJISIPHBIX KOOPAMHATAX, OTHOCST
cnupalib Apxumena, JJIorapuMUIecKyro Cupalb, KapAUOUIY, JIEMHUCKATY, PO3bI
I'Buno I'panaun. Moe BHHMaHuE 3auenuia MaTeMaTUYeCKas KpHUBasl, MOXOXkas Ha
IBETOK — MOJIsipHast po3a win po3a ['Bumgo ['panau. Llenbromoeit paboThl ABIsIETCS
M3y4YE€HUE TOTO, KaK MU3MEHAIOTCS KpuBble I Buno ['paHau, 3aaHHbIe B MOJSPHOU
CHUCTEME KOOPJMHAT, B 3aBUCHUMOCTH OT PA3JIMYHBIX 3HAYEHUW MmapameTpoB. [l
ATOTO HAJIO OBLJIO PEIIUTH CIETYIOIINE 3aaUHn:

*  YCTAHOBUThH CBSI3b MEXIY KOJUYECTBOM JICTIECTKOB, UX (opMyn u
CUMMETPUYHOCTH MOJYUYHUBIIETOCSI PUCYHKA;

*  TOJy4HTh O0JbIIOE pazHooOpasue Gopm «po3» I'Buno ['pany;

*  pPaccMOTPETh MPUMEHEHHE TEXHUKHU «po3» [ Bumo ['panau.

I'panau JIynmxu ['Buno (1671-1742) — utanbsHCKUN MOHAX, CBSIICHHHUK,
dbunocod, marematuk u uHKeHep. OCHOBHBIE €r0 HCCIEIOBAaHUS OTHOCATCS K
TEOPUU KPHUBBIX, TEOPETUYECKOW M MPAKTUYECKOW MexaHuke. OH Hamucal
HECKOJIbKO COYMHEHHUW IO BOIPOCAM MAaTE€MaTHKH, UHTEPECOBABIIUX B TO BpEMs
r€OMETPOB, @ UMEHHO O PACHPSIMIICHUN HUKIJIOUIBI.

Pozamu, wnm xpuBbiMu ['Bumo I'paHnu, Ha3pIBalOT CEMEWCTBO KPUBBIX,

HOJISIPHOE ypaBHEHHE KOTOPBIX 3aITMCBIBAIOT B BUjIE p = asink,

wim B Buae p = acoske, rme a m k — mnocrosHHBIE (OHHM CUHMTAIOTCA

ITOJOXXUTCIIbHBIMUA LII/IC.]IaMI/I). KomnnuecTBO JIE€MECTKOB 3aBUCUT OT BEJIMYMHBI

moxayis k. Paccmorpum pasznooOpasue po3 I'sugo ['panau:

*  YersIpexsenecTkoBasl po3a BhIpaXaeTcs ypaBHEHHEM p = asin2qp, Wiu B
. 2, 2\3 422 2_
JICKapTOBOM cHcTeMe KoopAuHAT (X +y°)*-4a”xy =0
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» TpexnenecTkoBas po3a UMEET ypaBHEHHE p = asin3(Q, wiu B JACKapTOBOU
CHUCTEME KOOpIMHAT (x2+y2)2=a(3x3y—y3).
OuapoBaHHbI pe3ynabTaTamu  ['Bugo ['paHau, HeMeENKHil Treomerp,
MatemaTuk-HaTypanucT XIX Beka b. XaOeHuUXT TakkKe pemmi 3aHIThCA
MAaTeMaTHYECKUM «PACTEHUEBOIACTBOM).

Po3s1 ['Bu1a npuMeHsIOT:

. B JIaHAIaQTHOM AM3ailHe,

. B y30pax JUlsl OPHAMEHTA,

. B Pa3JIMYHBIX 00JIACTAX HAYKU U TEXHUKH,
. MOJIEJINPOBAaHUE,

. Ha OupKe.

HccnenoBaB, kak wu3MeHsSIOTCS KpuBble [Bupo ['panmu, 3amaHHbie B
MOJIIPHON CHCTEME KOOPJIWHAT B 3aBUCHMOCTH OT Pa3IWYHBIX 3HAYCHHUH, ObLIa
YCTaHOBJICHA CBSI3b MEXIY KOJUYECTBOM IBETKOB, UX (POPMYJI U CHMMETPUIHOCTH
noyiyuuBIierocsi pucynka. Korma «posay» moiydanach M3 YETHOTO KOJMYECTBA
JICTIECTKOB, PUCYHOK OBLT CHMMETPHUYCH OTHOCHTEIILHO Hadajga KOOPAWHAT U OCeH
KoopauHat. Eciam 1BeThl MOMy4aliuCh M3 HEUETHOTO KOJUYECTBA JIETIECTKOB, TO
PUCYHOK ObLT CHMMETPHUYEH TOJIBLKO OCH OpPJMHAT.

Takoxe B mporiecce paboThl OBLIO MOTYYEHO O0JIBIIIOE pa3HO0Opazue Gopm
«po3» I'Bumo ['panam, kotopweie maroT QaHTazuo i ux npumeHeHus. C
MTOMOIIBIO BBIPAIMIEHHBIX IIBETOB, PA3JIMYHBIX KPUBBIX B MOJISIPHBIX KOOpJAWHATAX U
rpauueckux peaaKkTOpoB MOKHO CJelaTh, HalpuUMEp, pas3IMnYHbIe PHUCYHKH,

pPaMKH-OpPHAMEHTBI WM YKPACUTh UMH (DOH OTKPBITOK.
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OCHOBATEJIb KOCMOHABTHUKHU — KOPOJIEB C.II.
Caitmuauuosa I1.C., Kupssnoa M.C., Crpenenko K. /1.

HayuHslif pyKOBOAUTENH — JOLEHT, K.¢.-M.H. Muxun M.H.
Crynunckuit punmnan MOIOA
e-mail: mmikhin@inbox.ru

Koponer Cepreit IlaBmoBuu (1907-1966) — coBeTCKMH y4YEHBIH U
KOHCTPYKTOp B 00JIACTH PAKETOCTPOEHUSI U KOCMOHABTUKH, INIaBHBIA KOHCTPYKTOP
NEPBBIX PAKET-HOCHUTENEH, MCKYCCTBEHHBIX CIYTHUKOB 3€MIIH, MUIOTUPYEMBIX
KOCMUYECKHX KopabJiel, OCHOBOITOJIOKHUK MPAKTUYECKON KOCMOHABTUKH.

Ponuncst on B 1907 rony B JKutomupe (Ha ceBepe HBIHEIIHEW YKpauHBbI).
[log ero pykoBOACTBOM OBbUIM CO3JaHbl IEPBbIE B HAIIEH CTpaHE BBICOTHBIE
paKeTbl, JaBIIME COBETCKOM HAayKe BO3MOXKHOCTb DPa3BEpHYTh IIHPOKHE
reo(r3nUECcKre UCCIEAOBAHUS B BEPXHUX ClosAX atMocdepsl. [Tox pykoBoacTBoM
Cepres [laBnoBruya ObLIM CO3[1aHBI U IPUMEHEHBI NIEPBBIE PAKETHO-KOCMHUYECKUE
CUCTEMbI, OOECIeUnBIINE HAIleld CTpaHe Ba)KHbI B MOJIMTUYECKOM OTHOLICHUH
IIPUOPUTET, CO3JABAINCH IIEPBBIM B MHPE MCKYCCTBEHHBIM CIIyTHHUK 3€MIIH,
NEPBBI B MUpPE NMUJIOTUPYEMbIH KOCMUYECKUN KOpabiib, Ha KOTOpoM 12 ampens
1961 roga FOpwuii I'arapuH OTKpBUI YEIOBEYECTBY AOpPOry B kKocMoc. C MMeHeEM
KoponeBa cBA3aHO CO31aHME MOTY4Y€M COBETCKOM PaKETHO-KOCMHYECKOU
IPOMBIIIJIEHHOCTH, @ TaKX€ HOBOW OO0JAacTH YENOBEYECKOM MeATEIbHOCTH —
KOCMOHABTHKH.

C 1958 roma peiictButenbvHblii uineH Axanemun Hayk CCCP  (unen-
koppectionaeHT 1953 r.). JIBaxnael I'epoit Couumanuctuueckoro Tpyna (1956 r.,
1961 r.). Jlenunckas npemus (1957 r.). 3omotas megans um. K.9O. [lunonkoBckoro

Axanemun Hayk CCCP (1958 1.).
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«MHP B COCYIAE», 1JIN MOAEJIUNPOBAHUE 3KOCUCTEM B
3AMKHYTOM COCYAE

[Tapkos B.C.

Hayunsrii pykoBoautens — Edpemosa O.A., yautenb Onoinoruu
MBOY Jluueii No 1 CTynuHCKOTO MyHUIIMTIATBHOTO palioHa
e-mail: lesyulia@mail.ru

DKocucTeMa — OJUH W3 HHTEPECHEUIUX OOBEKTOB Il HAOMIOACHUS 3a
KUBOW mnpuponou. Taxxke W3BECTHO, YTO KaKaasg DJKOCUCTEMA CTPEMHTCS K
PaBHOBECHIO.

B nanHo# paboTe Mbl IONBITAINCH CO3aTh OCTOSIHHO ()YHKIIMOHUPYIOLTYIO
3aKpBITYI0 JKOCHUCTEMY OYEHb MAajoro macmiraba B CBOEH KBapTUpE B
repMETUYHOM aKBapUyMe, 3a KOTOPOW OBLIM NMPOBEJCHBI HAOIOJICHUSI B TEUCHHUE
nByx wmecsaneB. C MOMONIBIO  CHEIUAIBLHOIO  000pyAOBaHUS  (JaTYUKOB,
BUJICOKaMEpbl 1 MUHUKOMIIBIOTEPA U JIp.) 3aMEPSIIM YPOBEHb YIJIEKMCIIOrO Trasa,
BJIQXXHOCTh M TEMIEPATYPY, & TAKXKE JEJald BHUICO3aINCh INPOIECCa B PEXUME
CTOI-MOYIIIEH.

Lenb paboThl 3akioyaiach B TOM, UYTOOBI JOCTHYb PAaBHOBECHS B Hallel
MUHHU-3KocucTeme. [[ist 3Toro Hao ObLI0 OTBETUTH Ha CIEAYIOIINE BOIPOCHL:

1. B03MOHO /11 paBHOBECHE B HCKYCCTBEHHOW 3aMKHYTOM 3KocHucTeMe?

2. 3a KakoW TMPOMEXKYTOK BpeMeHH paBHOBecue ycraHoButcs (Ecmu

YCTaHOBUTCS)?
3. IlpomexyTok BpemMeHH, B KOTOPOM Tako€ paBHOBecue Oyxer
COXPaHATHCA U YTO €0 MOXKET HAPYLIUTh?

4. B03MOXHO JIM CO3aHHE€ MUHHU-IKOCUCTEMEI BOOOIIE?
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AKTyanbHOCTh pabOTHI 3aKIIOYAaeTCs B TOM, UYTO IO HAaIEMy MHEHHUIO,
U3YYEHUE U MOJECIMPOBAHHE 3KOCUCTEM — OTO KpalHe BakKHas BeEIlb JUIA
yesioBe4YecTBa B 1eJoM. [IpakTrudeckasi HIEeHHOCTh paObOThI OMPEIEIISIETCS TEM, UYTO B
cliydae He0OXOIMMOCTH JOJTOM KU3HU B HEOIArOMPUITHBIX YCIOBUSAX HAM MOXKET
NOHAJOOUTHCS CO3[aTh IMOJOOHYIO 3aKpBITYI0 SKOCHUCTEMY MJsl JKU3HU B HEH,
HanpuMep, Ha Mapce win o Kopon 3eMiu.

Pa6ota no HN3YUYCHUIO MUHHU-3KOCHUCTCMBI COCTOAIA U3 TPCX ITAIIOB!

1. B repmeTH4HOM akBapruyMe TOJIBKO pacTeHUE
2. B repmeTnuHOM akBapuyMe cyOCTpar U J0XKIAEBbIE UEPBU
3. B repmernynoM akBapuyme cyOcTpar, JOXKAEBbIE YEPBU U PACTCHHUE

(TpageckaHLMs peyHas)

OmnpenenyM OCHOBHBIE BBIBOABI PAOOTHI:
1. CO, — BaxHeWIIMW ra3 i BCEH OPraHUKH, OH K€ — JUMHUTHUPYIOIIUN
dbakTop aJs JIF0O0M MPUPOIHON IKOCUCTEMBI, a JJI1 UCKYCCTBEHHON SKOCHUCTEMBI
MMEHHO COJIEpXKaHUE YIJIEKHUCIOr0 ra3a OmIpenenseT JOCTUTHET JIM MUHHU-
HKOCUCTEMA PABHOBECUS MJIM HET.
2. YCTaHOBJIIEHME PABHOBECUS B HCKYCCTBEHHOW 3aMKHYTOM JKOCHCTEME
BO3MOXXHO, HO C HEKOTOPBIMH OTOBOPKaMH: HEOOXOAMMO KOHTPOJIUPOBAThH
OCBEIICHHOCTh, TEMIIEPATypy, CO3JaBaTh YCJIOBHUS ISl KOHJEHCALMW BJIard U B
cllyqae HapylLIeHUs OJHOIO W3 MOKa3aTejaedl NpUHUMAaTh MEPBI JUIsl MPUBEICHHUS
cucTeMsbl k O6anancy. Heo6xoaumMo KOHTpOIMpoBaTh 0oibiie (hakTOpOB.
3. T.x. B paGoTe Mbl Opajii JOCTATOYHO KOPOTKMH TEpUOJ BPEMEHU Ha
CETO/IHAILIHUIN JIeHb PaBHOBECHE YCTAaHOBHJIOCh, HO HAOJIOICHUE MPOAOKAETCS.
Mpbl npennonaraeM, 4YTO CPOK YKU3HHM 3aKPBITOM 3KOCHUCTEMBI MOXKET OBITh
JIOBOJIBHO JUIMTEIBHBIM, HO 3TOT (akT TpeOyeT MNpoBeAeHUs JalbHEUIINX

UCCIEeI0OBAHNMH.
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4, Hapymmrts s3x0ocucTeMy TOBOJIBHO JIETKO, MOXKET CIIYYUTHCS YTO-TO

HEMpeaABUACHHOE (HaIpUMEp, yMEP YEPBSK) UM HAPYIIUTHCS KOHTPOJb 32

COCTOSIHUEM CHCTEMBI.

S. BripaboTaHbl 3a1a4u 151 JATBHEUILIEr0 CCIEA0BAHMS, B YaCTHOCTH JJIA

YCOBEPILIEHCTBOBAHMS DKOCUCTEMBI JUIsl IOCTHKEHUS €€ O0JIbIe cTaOUIbHOCTH.
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PoBHo 55 ner nazan, 12 ampens 1961 rona, FOpuit AnexceeBuu ["arapun
NEepBBIM U3 JIIOJIEM TOAHSJICA B KOcMHUuYeckue BbICOTHI. CormacHo Ykazy
[Tpesuanyma BepxoBHoro Cosera CCCP ot 9 anpens 1962 roga, neus 12 anpens
ctan J{uém kocmoHaBTukHu. Becnoir 1960 roma B mepBblil OTpsii KOCMOHABTOB

ObLM 3aunciensl 20 yenoek. [lepea moserom HEOOXOAMMO OBLIO MPOBEPUTH, KAK
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yenoBeueckuil opranu3M [loTeHuumanbHble KOCMOHABTBI JOJDKHBI OBUIM YMETh
peoaoseBaTh CTpax, padoTaTh B CTPECCOBOW CHUTyallMM M OBITh IPENEIbHO
BHHUMAaTEJIbHBIMU.

12 anpensa 1961 rona neruynk-kocmoHaBT CCCP FOpwuii ['arapun BrnepBbie
COBEPIINJ TOJIET B OKOJIO3EMHOE KOCMMYECKOE IPOCTPAHCTBO. BU3UT B KOCMOC
npojospkaics Bcero 108 MUHYT, HO CTajd TMTAaHTCKUM MPOPBIBOM YEJIOBEYECTBA B
obnactu TexHonoruil. Crapt kopabdia «Boctok» cocrosics B 09 yacoB 07 MUHYT ¢
kocmoapoma baitkonyp. Crienysa 3aJjaHHOM mporpaMme, KOCMUYECKUHN armapar C
YeJIOBEKOM Ha OOpTY BBITIOJHWI OJUH BUTOK BOKpPYT IUTaHETHI Ha BbicoTe 181-327
KM OT €€ IIOBEpXHOCTH, mociie 4yero B 10 4dacoB 55 MUHYT Npu3eMIIMICS B
CaparoBckoit obsactu, B paiione nepeBHu CMmenoBKa.

Bo Bpems 3roro noBosbHO KpaTkoro mnoiera ¢ IOpuem [MarapuHbeim
NOJIJIEP>KUBAJIACh YCTOMYMBAs IBYCTOPOHHSS CBSI3b B JUANla30HE YIBTPAKOPOTKHUX
BOJIH. [Tpn KOcMOHaBTE ObLT CIIENMATBHBIN KOJ Ha OTKIIOYEHHE aBTOMAaTUYECKOIO
yIpaBJeHUs, HaXOAUBIIMICA B 3amedaTaHHOM KoHBepTe. Kornma xopaliib Bblmen
Ha 337aHHy10 opOuTy, ['arapuH npoBen psJ caMmblX MPOCTHIX SKCIIEPUMEHTOB. Bee
CBOM HaONIOAEHUSI M OTYEThl O COCTOSIHMM KOCMOHAaBT (PUKCHpOBajd Ha
MarauTodoH.

ITocne obnera 3emun Ha KopabJie Obla BKIIOYEHA CHUCTEMA TOPMOXKECHHSL.
On Bomien B atMocdepy, CHyCKasCh MO OAJTTMCTUYECKON TPACKTOPUH C OYEHb
Cepbe3HBIMU Teperpy3kamMu. JTO ObUT OJUH M3 CaMbIX OTBETCTBEHHBIX 3TaIloB
M0JIETA, MOCKOJIBKY MPH BXOJE B BO3AYILIHOE MPOCTPAHCTBO OOIIMBKA ammapara
3aropesiach M Hadajla OINACHO NoTpeckuBaTh. II0 AOCTHKEHHWH BBICOTBI B CEMb
kusiomeTpoB FOpuii ["arapuH BBITIONHWIT KaTamyIbTUPOBAHUE.

N3-3a HEOONBIIOW HEUCIPABHOCTH TOPMO3HOW CHCTEMBI MPU3EMIICHHUE
KOCMOHABTa COCTOSUIOCh 3HAYUTEIBHO 3anaJHee 3aJaHHON TOUKU. OJHAaKO MOMEHT
BO3BpAILIEHN KOCMOHABTa ObLI 4eTKo 3adukcupoBan cucremamu [1BO. K mecty

npusemiieHus: ['arapmHa Bckope TpHOBUIA TPyIMIa MECTHBIX KOJIXO3HUKOB H
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nmoapasacJICHUC BOCHHOCIYKalIUX, KOTOPLIC OBLIH 3dpaHeC IMPCAYIIPCKICHBI O

BO3MOXKHOM BU3HUTE 0co00ro rocts. Tak 3aBCPIINIICA HepBBII‘/’I ITOJICT 4YCJIOBCKA B

KOCMOC, IIOJTHBIM OITACHOCTEH 1 HEM3BECTHOCTH.
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Yuacmnuxoe u 2ocmeii mpemuweit konghepenyuu «Konauéeckue umenus
npusemcmeyem I'naea Cmynunckozo paiiona Ilasen Yennan
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YHWBEpCHTETCKHA C

Ilpueemcmeennoe cno6o oupekmopa Cmynunckozo unuana MAH
Buxkmopa Yeapoea

Domozpagua na namameo

144



TpeTbs MeXXBY30BCKas MOJIOJIeAKHAs HAyYHO-NIPaKTHYeCKast
koHpepennusa «KOJJAYEBCKUE YTEHHSA »

Ha cekuuu «Hm]mpmamuka, ebluucC/iumeslbHaAA MmexXnHuKa u ynpaeilenue)
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Ha ceKuuu «anbopmamuka, eébluucjiumesibHanA mexnuKka u ynpaejienue)
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Ha cexyuu «Mamepuanogeoenue, mexHoaocus u aemMomamu3ayus 00padomku
Mamepuanoe» u «AIpoKocmMuueckas MmexHuKka u mexHo102um)
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Yuacmnuku cexyuu «Aapoxkocmuueckas mexnuka u mexHoaozuu»
u «Meneorccmenm u coyuanbHO-IKOHOMUUECKUE NPODIEMbL COBPEMEHHO20
oowecmeay
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