MexBy30BCKasl MOJIOZleXKHas Hay4HO-IIPaKTHYecKas KoHpepeHIUA
«BTOPBIE KOJIAYUEBCKUE UTEHWSA»

IIpuBercrBHE
I'naBbl CTYNHHCKOr0 MyHHIIUNIAJILHOTO PalioHa

II.A. Yennana

Hoporue npy3bs!

[IpuBeTrcTByIO Y4aCTHUKOB Bropoit
MEKBY30BCKOU MOJIOJEKHOU HAay4HO-
MIPAKTHYECKOM KOH(EpeHIIUH CTynHHCKOTO
YHHMBEPCUTETCKOTO OoKpyra «KomaueBckue
YTEHUSD.

B ortom rony koH]epeHIHS TOCBSIIECHA
3HAMEHATEIIFHOMY FOOWJICI0 — TIIATHICCSTUICTHIO

Crynunckoro ¢umana MAU (panee MATN),

coznanHoro B ropoje CrynuHo B 1966 roay Ha Oa3e BeuepHero (axysbrera
MATHU no MHHUIIMATHBE BBIAIONIETOCS 3€MJISIKA, YUYEHOTO C MHPOBBIM HUMEHEM
Bbopuca Anexkcangposuua Konauesa.

OTpagHO OTMETHTb, YTO JAHHAS HAyYHO-NPAKTHUYECKAs KOH(EpEeHIHs B
TakoM (popMaTe CTAHOBUTCS TPAJUIMOHHON Jutsi CTYIHHCKOTO YHHBEPCHUTETCKOTO
OKpyra — pacIIUpsieTCsl ee MaciuTad, yBEJIMYHMBACTCSI YUCIO YYaCTHHKOB, pacTeT
KayeCTBEHHBIH ypOBEHb HCCIEJ0BATENLCKUX MPOeKTOB. MHTepec k «KomaueBckum
YTEHUSIM» BO3PACTaeT KaK CO CTOPOHBI PYKOBOIUTENCH IPOMBIIIIICHHBIX
MPEANPHUATHI, TaK ¥ CO CTOPOHBI BBITYCKHUKOB CPEIHUX 00IIEC00pa30BaTEIBEHBIX
mkois. [IpoBenenne KoH(pEpeHIMH CIIOCOOCTBYET YKPEIUICHHIO CBSI3€H MEXIy
BEAYIIMMH POCCHHCKUMH TPEANPUSATHSIMA, 00pa30BATEIbHBIMU YUPEXKICHUSIMU
CTynuHCKOro YHHMBEPCUTETCKOIO OKPYTa, MO3BOJIIET PACIIUPUTH BO3MOKHOCTH
JUIS peanu3alii TBOPUECKOTO M HAYYHOIO MOTEHLHAla MOJIOJIEKH, BHOCUT
BECOMBIM BKJIaJ B BOCIHUTaHWE Oy/ylied HaydHOH 31uThl M (opmupoBaHue

a¢dexkTHBHONH MHHOBALMOHHOW cpe/bl CTYNMHCKOTO paiioHa.
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Pa3zButne CTyNMMHCKOTO paiioHa, €ro YCHEeXH B 3KOHOMHKE U COIMAJIbHOU
chepe HampsMyl0 3aBHCAT OT JAWHAMUYHOTO BHEAPCHHS HWHHOBAIIMOHHBIX
TEXHOJIOTHH, HAyYHBIX Pa3pabOTOK M TEXHOJOTMYECKHX peIIeHHH. YOexaeH, 9To
OrPOMHBIM  HAay4YHO-UCCJIEIOBATEIbCKUM, TBOPYECKMH W  CO3UAATENIbHBIN
MOTEHIMAI CTYIMHHCKOTO HAayYHOTO COOOIIECTBAa CIIOCOOEH CTaTh OJHUM U3
OCHOBHBIX PECYPCOB Pa3BUTHUS U IpouBeTaHuss CTYIMHCKOH 3eMIIH.

ITycte mpuoOpeTeHHblE 3HAHMS W HABBIKM, HACTOMYUBOCTh B JOCTHXKEHUU
NOCTABJICHHBIX ~ LieJie W TpyJoioOue, HOBaTOPCTBO, KPEATUBHOCTb U
TPaANIMOHHBIE HAYYHBIE ITOJIXO/Ibl IPH/AIOT HACTOSIIMM M OYAyLIMM Y4aCTHUKaM
«KonaueBcknx 4TEeHMI» CHUIIBI M YBEPEHHOCTh B 3aBTpaliHeM jaHe. Hamr neBus:
«IpocTpaHCTBO, CKOPOCTH, HHTEIIEKT.

VckpenHe emal0 BaM, dYTOOBI BBl OBUIM KOHKYPEHTOCHOCOOHBI M
BOCTpeOOBaHBI, a y4YacTHE B KOH(EPEHLIMH CTal0 TPaMIUIMHOM B Ballel
JlanbHENUIIeH HayYHO-UCCIIEI0BATENbCKOM NEATEIbHOCTH.

YBepeH, BaM MHOTO¢ 110 Iieuy!

MexBy30BCKasl MOJIOZleXKHas Hay4HO-IIPaKTHYecKas KoHpepeHIUA
«BTOPBIE KOJIAYUEBCKUE UTEHWSA»

IIpuBeTcTBEHHOE CJIOBO
aupexropa CrtynuHckoro ¢puinaia MAU

B.H. YBaposa

YBakaeMble yYaCTHUKH U TOCTH KOH(epeHIHH!

B mpenneepun XLII MexayHapoaHOM MOJOACKHON HAYIHOH KOH(PEPSHIUI
«larapunckoe urtenus» CrynuHcknit ¢umman MAW mo naBHe# Tpaguiun
IIPOBOJUT CBOIO HAyYHO-TIPAKTHYECKYl0 KoH(epeHuuto. [lonrue roapl ee
OeccMeHHBIM TpesicesiaTeneM ObuT ocHoBatenb (uimana bopuc AnekcanapoBud
KomaueB — mpodeccop, TOKTOpP TEXHUYECKUX HAYK, 3aCITy)KCHHBIH JesITelh HAyKU
n texuuku PCOCP, naypear ['ocynapcrBenHoir npemuu. C 2015 roma sra
KOH(EPEHIIMsI HOCHT €ro WuMs. 3/eChb CTYACHTHl M AaCHHPAaHTHl MOJy4aioT
HEOLEHUMBIN OIBIT MPEACTaBIEHHs HAyYHBIX JOKJIAIO0B IO PE3YNbTaTaM CBOMX
uccienoBaHuil. Jlyumue qokiiaabl HalIpaBIstoTCs Ha «['arapuHCcKue yTeHus.

B »ToM romy ocoOblii mHTEpec MpeacTaBiseT IKoibHas cekius «FOHbIe
HCCIIeIOBATENNY, YYACTHUKU KOTOPOW BIIEPBHIC TOKJIAABIBAIOT PE3yIbTAThl CBOMX
M3BICKAaHUI Ha HAYYHO-TIPAKTHYECKOI KOH(EPESHIINH.

Kenato Bcem yuactHukam «Btopbix KonadeBckux uTeHMiD» cMelo

JIBUTAThCS BIIEPEI B pa3BUTHH CBOMX UjIeH Ha O1aro Poccuiickoit Haykn!
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IIpuBeTcTBEHHOE CJIOBO
YJI€HA KOJIJICIrun Ml/IHI/lCTepCTBa 06pa303aﬂml MockoBcKoii 001acTH

A.E. Panmmopa

VYBaxkaeMble yIaCTHUKH KOH(EpeHIIHN !

IMo3apaBnsto  BceX ¢ OTKPBITHEM  KOHQEPEHITUH,  TOCBSAIICHHON
BBITAIOIIEMYCS] YIEHOMY COBPEMEHHOCTH, HaleMy 3eMisiky, b.A. Komauesy.

KonaueBckue uTeHus cTajyd 3aMETHOW COCTaBISIOUIEH HAay4yHOM JKU3HU
Hamero CtynuHckoro coooriectBa. KoH(epeHnus npeaocTaBisieT BO3MOXKHOCTh
ee YYacTHMKaM — acCHHpaHTaM, CTyJeHTaM, CTapIleKJIacCHHKaM HaIlero
YHHUBEPCUTETCKOTO 00pa30BaTEIBHOTO OKPYTra — PealM30BhIBATh ce0sI B HAYYHBIX
HCCIIEIOBAHUAX. YOk AeH, YTO KOH(EPEHIHS I MHOTHX €€ YIaCTHUKOB CTaHET
OUYEPEHON CTYNEHBIO B HANMCAHMHM KAaUeCTBEHHBIX IMCCEPTAINH, TUMIOMHBIX H
KYpPCOBBIX padoT.

Bb.A. KonaueB — ommH u3 ocnoparened CrymnuHckoro ¢uiamana MAU,
OnecTsIMA y4YeHBIH, 3aciyKeHHBIH naestens Hayku W TexHuku PCOCP, aBrop
MHOTOYHCIICHHBIX YYeOHUKOB, MOHOTpaduil, MPYyrux Hay4yHBIX TPYIOB, MEUTAl O
TOM, YTOOBI CTYICHTHI 3aHIMAJINCh HAYIHBIMU HUCCIICTOBAHUSAMH U B JaJbHEHIIEM
BOIUIOMIATIM WX B NPAKTHKY, BHOCA CBOW BKJIA] B HMHHOBAI[IOHHOE DPa3BHUTHE
Haiero paiiona, [TonmockoBbs, Poccun.

Kemaro ydacTHHKaM KOH(EPEHIMH YCIEUTHOH 3aluThl TOATOTOBICHHBIX

JOKJIa0B, YCIICXOB B yqe6e, JOCTHKCHUA CBOUX JKM3HCHHBIX ueneﬁ!

CMK ¥ CTYNIMHCKHIA ®UJIUAJI MATH — 50 JIET BMECTE
A.C. IlepeBo30B,

TeXHMYeCKUI JUpeKTOop, riiaBHblii MeTaaaypr OAO «CMK»

VYBaxkaemble Y4aCTHUKU KOH(IJepeHHI/II/I, T'OoCTHU, APY3bs, KoJueru!

[TozBonbre MHE OT MMeHHM CTYNMHCKMX METAJUTyproB IIO3/PaBUTh Bac C
HadajioM  pabOTBl  MEXBY30BCKOH  MOJIOIEXKHOW  HAayYHO-TPAKTHYECKOMH
koH(pepenunu «Bropeie KonaueBckue ureHus .

[IpuaTHO OCO3HaBaTh, YTO KOH(EPEHIMs Ha3BaHAa B YecTh Ipodeccopa,
JIOKTOpa TEXHUYECKUX HAyK, 3aciy’KEHHOTro aesrens Hayku u TexHuku PCOCP,
naypeara ['ocynapcTBeHHON npemuH, [loueTHOTO rpaxkaannHa roponaa CTyMUHO,
ocHoBatenst Crynuuckoro ¢uinana MATU bopuca Anexcanaposuya Konadesa.

Best ucropust Crynunckoro ¢uinana MATU naumnaercs ¢ 1956 rona,
korna bopuc AnexcanapoBud Obul HampasieH B ropon CrymuHo. 3anada Obuia
MOCTaBJIEHA MPEAENIBHO SICHAsl, HO HEMPOCTasi: OPraHu30BaTh BeYepHHU (haKyybTeT
MATMU npu Benymmx MPOMBIIIJIEHHBIX MPEANPHUATHSIX TOPOAd, YTO B KOHEUHOM
UTOTE TIPHBETO K co3maHuio B 1966 r. CrymuHckoro ¢mmana MATU, roe on
pabotan cHadajga JOIEHTOM, a Tocie 3ammThl B 1967 romy mOKTOpCKOH
muccepramn — npodeccopom. C 1978 . mo 1992 1. oH OBUT 3aBEeyIOIIAM
kadenpoit «MerayoBeneHue 1 ropsiyast 00padoTka Metauiony, ¢ 1992 no 2007 r. —
3aciIyKeHHBIM Impodeccopom MATU.

Komawes B.A. mnpmioxmin MHOrO ycwiMid 1O TOX00pYy TEpBBIX
MeIarOTHYeCKNX KaapoB, CO3JAHNIO yIeOHOH 1 1a00paTopHOl 6a3bl, OpraHn3aIiy
yaebHoro mporecca. B 1960 r. CMK mpemoctaBun B pacnopsbkeHne (hakynbprera
YeTBIPEXITAXKHBI KOpPIYC, MCHONb3yeMbli M Temepb. B 1966 r. BeuepHuii
¢axynbTer 6bU1 peoprannzoBad B CrynuHckuit ¢uianan MATU, koTopslit cTan B

IlogMockoBbe BEAyIUM yqe6HLIM LHCHTPOM MO MOATOTOBKE HHIKCHCPHBIX KaJIPOB.
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ITepseie BoimyckHIKE MATH cBoeii paboToil Ha KOMONWHATE MOKa3aIu cebs
HE TOJBKO BBICOKOOOPA30BAHHBIMH CIEHHATNUCTAaMH, HO U BBLIAIOIIMMUCS
OpraHu3aToOpaMH IIPOM3BOACTBA. VIMEHa MHOTHX W3 HHX BIHCAHBI 30JOTHIMH
OykBamu B rictoprto CMK, 1 51 ¢ 60bIIMM yBaXKEHHEM XOUY MX CETOJHS Ha3BaTh —
sto Uropes BacunbeBnu Kamkun, Muxaun AnekcanapoBuu Bepukos, HOpwuit
®enopouu  HOtkun, IDpuropuit KoncrantunoBuu T'onoxsrun, EBrenuii
CrenanoBuuy  3abpojueHko, Buktop Muxaitmopuy KakoBuH, AmHatonmii
EBtuxuesnuy Komumn, Mapus AnekceeBHa Cupoposa, AHaTtonuii lBaHOBHY
COTCKOB 1 MHOTHE JIpyTHE.

ITon pykoBoactBom KonaueBa B.A. BBIMOJHEHO W YCHENIHO 3alUIICHBI
JIECATKH JTUIIIOMHBIX paboT, 50 kananaaTckux auccepraiuid. CeMb €ro y4eHHKOB
cranmu nokropamu Hayk (Hocos B.K., Bonmonun B.A., Byrnn JI.A., ®umroiit A.B.,
Jlscomnkas B.C., ManpkoB A.B., ['abunymmma P.M.), a omuH U3 €ro y4eHHWKOB U
nocienosareneii, A.A. Nnbun, — akagemukom PAH.

Opranuzatopckas u mneparoruueckass pabora b.A. KoradueBa Bceraa
poxojimia Ha (hOHE ero HEeMPEephIBHOW HAy4YHOH AeaTesnbHOCTH. [Ipexe Bcero, oH
Hadan paborats ¢ CMK, Tak kak ¢ camMoro Hadana IIENBI0 CBOETO HAYYHOTO
TIOMCKA CUUTAN aKTHBHYIO TIOMOIIb TPOU3BOJICTBY. TOJIBKO B 3TOM OH BHIEN KIFOY
K ycnexy. IloueMy TBOpUecKoe COIApPYXKECTBO HA4ajoCh, IIPEXKAE BCEro, ¢
MeTamrypramu? OTBET Ha 3TOT BONpoc NpocT. bopuc AnexcaHapoBud paHo, U Kak
MO3KE OKa3aJoCh, HA BCIO JKM3Hb YBIEKCS BOMNPOCAMH, CBSI3aHHBIMU C
[IPOU3BOACTBOM TUTaHA. A IEpBBIM B HALIEH CTpaHe LEX O NPOMBIIUICHHOMY
MIPOM3BOICTBY CIMTKOB M3 THTaHA 1 €T0 CIUIABOB Kak pa3 ObLT co3mad B 1953 roxy
Ha CTYyMMHCKOM METaJUTyprHYeCKOM KOMOHMHATE.

[TnaBka B WMHIYKIMOHHBIX T€4aX C TpaHUTOBBIM THUIVIEM NPHBOAWIA K
0O0JIBIIIOMY HACBHIILCHUIO YIJIEPOJIOM ITOBEPXHOCTH THTAaHOBBIX cIuiaBoB. [losTomy
Hepenuii K JyroBOM BaKyyMHOW IUIaBKE C HEPacXo/IyeMbIM BOJIb(PaAMOBBIM
anekTponoM. OnHako, B 3TOM cilydae HE MOJIYYaad OJHOPOIHBIX IO COCTaBY

TUTAHOBBIX CJIIMTKOB; KPOMC TOI'0, B pacCiljiaB Morajaalr BKIHOYCHUA BOJ'H)(I)paMa.
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JIi pemeHus TEXHOJIIOTHUECKUX NMPobOiieM TpeboBaloch MPOBEICHHE IIEeTI0To psiia
CHENHANbHBIX HAYYHBIX W TEXHOJOTHYECKUX HCCIECOBAaHUN, K KOTOPHIM TJIaBHBIH
nmwkeHep CTYyNMHCKOTO MeTaJurypruiyeckoro kombmaata B.A. JluBaHOB mpuBIeK
B.A. KomaueBa. [IpoBeneHHBIC WCCIEAOBAaHHWSA TMOKa3ajdHM, 4YTO IMOJIyYCHHUE
Ka4eCTBEHHBIX CIUTKOB KaK M3 TUTAHOBBIX CIIABOB, TaK M APYTHMX XUMHUYECKH
AKTHBHBIX METaUIOB (HHOOWS, LIMPKOHUS W Jp.) OOECIIeYMBAECT BAKYYMHBIH
JNIEKTPOAYTOBOM CHOCOO MIABIEHUS C PACXOAYEMBIM AIIEKTPOJOM. TBopueckas
rpynma, B koropyto Bxoguiau b.A. Komaues, M.I1. Mycaros, P.M. I'abunymus,
pa3paboTaia IPUHIMI NOPLHOHHOIO JIETMPOBAHUS M TIPECCOBAHMS PACX0JyeMOT0
JIIEKTPOJA.

3a rogp! padotsl B CtynmackoM ¢pmmmane MATU Komade co3nan HaydHYTO
LIKOJly IO BOJOPOJHOM XpymkocTtd MeTaiioB. B 1960-x romax  BO3HUKIM
OMAaceHHsl Pa3BUTHSA BOAOPOJHON XPYNKOCTH B CaMOJIETHBIX KOHCTPYKLUSAX. DTO
IPUBENIO K TOMY, YTO 3@ BpeMsI MPOMBIIIJIEHHOIO MPUMEHEHHsS THTaHa U €ro
CIUIAaBOB 3a PYOEKOM HAONIOMaIoCh HECKOJNBKO CHAajoB HMX MPOWU3BOACTBA H
noTpeOsieHus, B TOM UYHCJIE M M3-3a BBICOKOW HX CKJIOHHOCTH K BOJOPOJHOI
XpyTKocTH. B Hame# ctpaHe MOZOOHBIX cTIafoB He ObII0 Graromaps pa3padoTkaM
u onsitam KomaueBa b.A. Ha 6a3e CMK. Takwe paGoTHI 110 H3yUEHHUIO BOIOPOIHOM
XPYIKOCTH THTAHOBBIX CIUIaBOB M Croco0aMm ee yCTpaHEeHHs NPOBOAMINCH B
oTpacieBoil Jjabopatopur MmMHHCTEpCTBAa aBHALMOHHOW MPOMBIILICHHOCTH,
coznanHoil B ¢punmane MATU B cOOTBETCTBHHU € KOOPAMHALMOHHBIM 1aHoM AH
CCCP.

Cpa3sy e CTOJKHYIHCh C PSIOM CIOXKHBIX 3amad. Kcratm, mpobiema
3arpsI3HEHMS Pa3JIMYHBIX METAIJIOB ra3aMu BooOme He mpocTas. Camu HOCyauTe:
€CITM BOJIOPOJa B METaljIe Majo, TO OH JIe(OpPMHUPYETCs] KaK Macilo, & €CJIH TyTb-
qyTh 100OJBIIE, TO YXKe KoseTcs, Kak caxap. [Ipodayr romsl yIopHOM,
KPOIIOTJIMBOM pabOThI, MPEkKAe 4eM BbIXoa OyaeH Haiinen u Bb.A. KonaueBbim
OynyT 0OOCHOBaHBI IPUHLMIIBI BaKyyMHOTO OT)KMI'da THUTaHOBBIX CIIJIaBOB,

pa3paboTaHa U BHEAPEHA TEXHOJOTHSA BAKYYMHOT'O OTXKHTa. Pe3ynbTaThl MEpBBIX
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WCCIIEIOBAHUN TO BOJOPOJHOW XPYIKOCTH OBLTH 0000IIeHBl B MOHOTpadusx
«Bopmopon B metammax» (1962 r.) u «BomopoaHas XpynKOCTb [IBETHBIX METAJJIOBY
(1966 1.). O6e Monorpaduu Obun mepeBencHbl B CIIA Ha aHTIIMHACKUN S3BIK.
OnyOmMKOBaHHBIC PE3YNbTaThl BOILIA TAaKKe B JOKTOPCKYIO THCCEPTAIIHIO
«BnmsHue Bomoposia Ha CTPYKTYpPY M CBOWCTBA THTAHA M €O CIIIABOBY», YCIICIITHO
3ammmeHHyo B 1967 r. IlpakThyeckne peKOMEHIANWHU, pa3pabOTaHHBIC 10
BBITIOJIHEHHBIM B JIA0OPaTOPUH HCCIIEI0BaHUIM, ObUIN MCIOIB30BaHbI IIPH BIOOpE
MaTepuajoB ¥ OOOCHOBAaHMM TEXHOJOTHMH HW3TOTOBJICHHUS CBEPX3BYKOBOTO
camonera Ty-144. DTu pexoMeHJAIlMM BOLUIM BO MHOTHE TEXHOJIOTHYECKHE
MHCTPYKIUH 1O IPUMEHEHHUIO U TIPOM3BOACTBY TUTAHOBBIX CILIABOB.

Komaues bB.A. co3manm HOBOe Hay4HOE HANPABICHUE — BOJOPOJHYIO
TEXHOJIOTHIO THUTAHOBBIX cIulaBoB. OHa OCHOBaHA Ha OOPATHMOM JIETMPOBAHUH
BOJIOPOJIOM M COCTOMT B HABOJOPOKMBAHHM, IPOBEACHHH TEXHOJIOTHIECKUX
orepanuii ¢ HCIOJb30BAaHUEM OJArONPHATHBIX 3(PQEKTOB, 00YCIOBIEHHBIX
BOJIOPOJIOM, U BaKyyMHOM OTXHTe. BomopoHas TeXHONOTHS MO3BOJISIET TOBBICUTh
Ka4eCTBO M3ACIHH U TOHU3UTH CE0ECTOMMOCTD M3TOTOBJICHHS MPOTYKIIHH.

K Hacrosimemy BpeMeHH TEepMOBOAOPOAHAs 00paboTKa W BOJOPOIHOE
IUIACTU(QHUIMPOBAaHNE  CPOPMHUPOBAIMCH B CAMOCTOSTENIbHbIE  HAy4HBIE
HalpaBjIeHUs BOJOPOJHONW TEXHOJOTMH II0J] PYKOBOJCTBOM akajemuka PAH,
npod., a.T.H. A.A.Wmemra n mpod., a.T.H. B.K.HocoBa coorBercTBEeHHO.
Pesynbrartel  WccienoBaHMM  M3JIOXKEHBI B MOHorpadusax — «Bomopomnoe
ITacTH(UIIMPOBAaHNE THUTAHOBHIX CIDIABOB TIPH Topsued apedopmanum»y |
«BomoponHast TEXHOJIOTHS THTAHOBBIX CIUIABOBY.

C 1975t. mox pykoBoactBoM b.A.KomaueBa B CrynuwHCKOM (uimmae
MATHU Opm  HayaTel pabOTHl 10 HW3YYEHHWIO BIHMSHUS KOCMHYECKOTO
MIPOCTPAHCTBA HA CBOWCTBA MaTepHaNoB, palbOTAIOMMX IO/ HANPSHKCHUEM.
B 1980r. nHa cranuum «Camor» Ha ycraHoBke «Pecypc», co3maHHON B
Crynunckom ¢unmane MATH, Obutn mpoBeAeHbI NEPBbIE B MUPE 3KCIIEPHUMEHTHI

[0 BJIMSHUIO HANpsyKeHUW Ha CBOWCTBA MarTepualioB B OTKPBITOM KOCMOCE.
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[Tonmy4yeHHBIE B 3THX 3KCIEPUMEHTaX pPE3yJbTaThl SBJISIOTCS OCHOBOW BbIOOpa
MaTepHaJIoB ISl JUTUTEIBHON PabOoTHI B YCIOBHAX KOCMOCA.

HyxHO nmoHMMAaTh, 4TO METAJLIyprus IS JBUIATEIECTPOCHUSI — 3TO HE Ta
cthepa, TIe PEBOJIOIMOHHBICE W3MEHEHHsI MPOUCXOIAT Kakaeld roj. Kak pas
HAoOOpOT, MBI HMEEM JelI0 C BEechbMa KOHCEPBATHBHBIM IIPOM3BOCTBOM.
TexHonoruu, O KOTOPBIX 5 PACCKa3blBal, HE MNPUBOJST K HHHOBALIUOHHOMY
CKAuKy, HO YJIyYLICHHME CIIEHUAJIBHBIX XapaKTEPUCTUK — HAJCKHOCTD, UCKIIFOUEHUE
BHYTPEHHHUX JIe()EKTOB, CHIDKCHHE XHMHYECKOW HEOJHOPOJAHOCTH MW YpPOBHS
mpUMecell OHM TapaHTUPYIOT. DTO BCE OYEHb CEPbE3HO, MOCKOJBKY CBS3aHO C
YeJIOBEYECKUMHU KU3HAMU.

Ceroguss na CMK mnomydaloT TSDKENIO Harpy)K€HHble JeTamu Ul
ra3oTypOMHHBIX ABHTaTeleH M3 CIUIABOB MOBBIIICHHOW YHCTOTHI C YHHKAJIbHBIM
COYETAaHHEM  DKCIUIyaTalMOHHBIX U TEXHOJOTMYECKMX  XapaKTEpPHCTHK,
periaMeHTUPOBAHHON MAaKpO- U MUKPOCTPYKTYPOii, ¢ yIpaBsieMbIMU CBOWCTBAMU
B OTAEJBHBIX YaCTSX MyTeM (POPMUPOBAHMS ONITUMAIILHOTO HAIIPABJICHHS BOJIOKHA
B 3aBHCHMOCTH OT YCIOBHH pabOTBI KaXI0ro 3jeMeHTa netand. IIpomykuus,
[IPOM3BOAMMAs HAa HAlleM MPEANpUITHH, COOTBETCTBYET YPOBHIO JIMIEPOB
MHUPOBOr0 MOTOPOCTPOEHHSI U HCHONB3YETCS BO BCEX OTEUYECTBEHHBIX CaMOJIETaX,
B PAaKETHOM JBHTaTEJICCTPOCHWH, DJHEpreTMKe, B He(TIHOW W Ta30BOU
MPOMBIIIIEHHOCTH.

JlocThub TakMX pe3yJbTaTOB IOMOTaeT YHHUKAIBHBIM TEXHOJIOTHYECKUI
MOTEHIHAN, HoBaImH, co3aanusle b.A. KomaueBsiM u coTpynankamMu CTyITHHCKOM
¢mmmane MATU 1o mpon3BoICTBY MPOAYKIINH U3 THTAHOBBIX CITABOB.

ITonw3ysice, ciydaeMm, XO4y HAlOMHHUTb CTYIEHTaM, YTO KOJUIEKTUB
CTYNMHCKHAX METaJUIyproB BCET/a XJIET OyAyIIMX BBITYCKHHKOB HHCTHUTYTa Ha
MHTEPECHYI0 TBOPYECKYI0 PabOTy TEXHOJIOTaMH, HCCIEIOBATEIIIMH, MAaCTEPaAMH,
[porpaMMHUCTaMu. A MPUIIOKHUTH MTOJIY4YEHHbIC 3HAHHUS ¥ TBOPUYECKUE CIIOCOOHOCTH
ecTb rae. CerojHs MPOU3BOACTBEHHBIE MOITHOCTH KOMIIAHUHU OCHAICHBI CaMbIM

COBPEMCHHBIM BBICOKOTCXHOJIOTMYHBIM O60py}10BaHI/IeM U BKIIOYaeT JIUTEHHO-
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IJIAaBWJIBHBIE LE€XM, KYy3HEUHblE U Ky3HEUHO-IIPECCOBBIE KOMIUIEKCHI, LIEX
TPaHyJIbHOW METAJUTypTHUH, KOMIUIEKC YTIIyOJeHHONW MeXaHH4YecKoH o0paboTKu
MIPOIYKIMN, HCIIBITATENbHBIN IIEHTP.

MpsI HageeMmcsl, 9TO MPOBEACHUE TaKOi KOH(EPEHIMH COXPaHUT MaMATh O
Komauee B.A., a ero kHurM, MOHOTrpaduy, HAy4YHBIC TPYABI IIOMOTYT €Il HE
OJIHOMY MOKOJIEHHIO CTYJIEHTOB, aCIUPAHTOB, HHXKEHEPOB, YUEHBIX U BCEX TEX, KTO
MOCBATHUII CBOIO JKU3HBb HAyKe O MeTaJlax.

Bcem yuactHukam «KoayeBCKMX UTEHWI» JKejao ObITh JOCTOWHBIMU
POJOJDKATENAMUA TPAJULUI CTAapIIMX TOBAapHILEHd U BHOCUTh CBOM BKJIad B

JabHEHIIee pa3BUTHE POCCUHCKON HAYKH U TEXHUKH!
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CMIIII - IEPBBIN LIAT TBOE KAPBEPBI

C.H. Jle6enes,

3aM. yHpaBJsoLero fupexkropa no passutuio AO «CMIIII»
VBa)kaeMble CTYAEHTBI, ACIHUPAHTBI, MOJIOJIbIE CIIEUATHCTHI!

[To3BoaBTE MHE TO3PAaBUTH Bac ¢ Ha4ajaoM paboTsl BTopoil MeXBYy30BCKOM
MOJIOJIS)KHOH HAyYHO-TIpaKTH4YecKo KoH(pepeHmmn «KomaueBckue dYTeHUS»,
nocsmenHoi 50-1eruro Crynuuckoro ¢unmana MAU (panee MATH).

XoTenoch Obl HAIIOMHUTB, YTO PELICHHE O CO3/IaHUHU B CEPEHHE IPOIIIOTo
Beka B ropose CrynuHO cHavana (akynbTera, a HOToM (uiarana MOCKOBCKOTO
ABHAILIOHHOTO TEXHOJIOTMYECKOr0 MHCTUTYTA OBUIO CBSI3aHO C HEOOXOANMOCTBIO
obecrieueHns] BHICOKOKBATM(DUIIMPOBAHHBIMU KaJpaMi MOJIOABIX TPENPUSTHI
ABHALOHHON MPOMBIIUICHHOCTH: CTYIMHMHCKOTO METaJUIyprHIecKoro KOMOMHATa,
CTYNMHCKOTO  MAaIIMHOCTPOMTEIBHOTO  MPOW3BOJCTBEHHOTO  MPEINPUATHSA,
CTyNMMHCKOTO OIMBITHO-KOHCTPYKTOPCKOTO 6f0po. B cepenmue 1955 roma nupextop
CMK A.W. Hazapos, rmmaBubiii wunxeHep CMK B.A.JluBaHoB, aupeKTOp
MalMHocTpouTeabHoro 3asona @.A. baxapoBckuil M IJIaBHBIM KOHCTPYKTOD
OMBITHO-KOHCTpYKTOpcKoro Oropo K.M. YKnaHoB obOparuinuce B MuHHCTEPCTBO
Boiciero obOpaszoBanusi CCCP u k pekropy MATU ¢ mnpocn0Ooil oxazaTh
CONIEHCTBUE B PpEIICHWU KaApoBOW mpobnembl. 7 ampens 1956 roma MunmCTp
aBUAIMOHHOW TpoMbIuieHHOoCTH 1. JleMeHTheB monamuckiBaeT mpuka3 Ne 207 06
opranmzanuu  BedepHero (Qakyiaprera Ne 4 MOCKOBCKOrO —aBHAlMOHHOTO
TEeXHOJIOrMYeckoro MHCTUTyTa. C TeX MOp HE MPEeKpalaercsl II0J0TBOPHOE
corpyaanaectBo MATU ¢ CMK, CMIIIT u onbITHO-KOHCTPYKTOPCKUM Oropo (B
nactosuiee Bpemst OAO «HIIIT «Aspocumnay).

CTynmMHCKOE  MAIIMHOCTPOMTEIBHOE IPOW3BOJICTBCHHOE TIPEIIPHUSATHE
(CMIIIT) 6o ocHoBano B 1948 romy kak 3aBox Ne 120, Ha KOTOpOM OBLI
HaJlaKeH CEPHHHBIA BBITYCK BO3IYIIHBIX BUHTOB CaMOJIETOB. 3a BPEMSI CBOETO
CYIIECTBOBAHMS TPENPHUATHE OCBOMIO BhIMycK 20 0a30BBIX M3AENNH, KaKA0E U3
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KOTOPBIX MMEET MHOTOYHCICHHbIE MOAU(DHUKALMKA U TPUMEHSETCS Ha Pa3IMuHbIX
MO/IENIAX ABHAIIMOHHON TEXHUKHU, KOTOPbIC HKCIUTYaTHPYIOTCS 10 BCEMY MHPY.
Cerogass  CMIIIT  Beimmyckaer arperaTsl Ui OOJBIIMHCTBA  BEPTOJIECTOB
POCCHIICKOTO TIPOM3BOJICTBA, BKIIOYAs I'PAXJAHCKHE M BOCHHBIC MOJCTH CEpUHU
Mu-8/17 u Mu-26(T), a Takke BoeHHbIe Mu-35M, Mu-28H «Ho4uHO# 0XOTHUK» 1
Ka-52 «Annuraropy.

VYpoBeHb TeXHUYECKOH TOATOTOBKH ITPOM3BOJICTBA, BHICOKAs KBATH(HKAIIS
CHEeLMAIUCTOB M caMOe COBpeMeHHoe o0OopynoBanue mno3sonsaor CMIIIT B
KOPOTKHME CPOKHM OCBaMBaTh IPOU3BOJCTBO CIOXKHBIX M3JeNUi. JTO MO3BOJSAET
MPEANPUATHIO UTPaTh KIOUEBYIO POJIb B MOACPHHU3ALUH CEPUIHBIX M 3aITyCKe
IIPOM3BO/ICTBA HOBBIX MOJIETIEH TEXHUKHN XoJauHra «Bepronetsr Poccumy.

CMIIII TecHO COTpymHMYAET C KOHCTPYKTOPCKHMH Ofopo nMenn Kamosa n
Muns, a TaKke C JPYIMMH HMEHHUTBIMH POCCHIICKUMHM KOHCTPYKTOPCKHMH
mkosamy.  CTynmMHCKOE — TIpEeIpHsiTHE  BeJeT  COOCTBEHHBIE  OIBITHO-
KOHCTPYKTOPCKHE pa3pabOoTKH M PelIaeT 3aJaudl M0 OCBOEHHIO HOBBIX 00pPa3loB
MPOAYKIMH, B YaCTHOCTH, CO3[a€T HECYIIHE CHCTEMBI JUIS OOEBBIX BEPTOJIETOB
Mu-28H «HouHOW OXOTHHK», a Takke pa3padaThIBaeT M MPOM3BOIUT HECYIIHH
BUHT JUIS HOBOTO CPEIHETO TPAHCIIOPTHO-ITACCAKNUPCKOTo BepToiera Mu-38.

CTynMHCKOMY MaIllMHOCTPOWUTEIHHOMY HMPOWU3BOJCTBEHHOMY MPEIIIPHSITHIO
BCEerJia  HYKHBl  TalaHTJIMBBIC, OHEPrHYHbIC, OOpa30BaHHBIC  MOJIOJBIC
CHELUAINCTEL. MBI JKeJaeM YYacTHHKAaM KOH(EPEHIMU YCIICHIHO YYHUThCS M

paboTaTh, A7 TOTO YTOOBI CTaTh BOCTPEOOBAHHBIME B CBOECH mpodeccun!
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OUJINAJI MAU «BOCXO/l» HA KOCMUYECKOM 3EMJIE BAUKOHYPA
H.B. Kyumenko,
yjieH Coera O0IIECTBEHHOH MAJIATHI

CrynunHckoro MyHHIIMNAJALHOTO palioHa

[Ipexxne Bcero, paspemnTe MHe, BHIMYCKHHKY ¢uianana «Bocxom» MAU
1982 rona BhImycka cepJeuHO TOIPUBETCTBOBATEH Bac, yBaxkaeMble OpraHU3aTopHI,
y4acTHUKH U TOCTH II MeXBy30BCKOM MOJIOAEKHON Hay4YHO-IPAKTUYECKOU
koHpepentun «KomageBckne uyTeHHs», mocBsmieHHOW 50-metnio CTyHmHMHCKOMY
¢bummany MAU (panee MATN).

B mnamem ropome CTynMHO TPOXMBAIOT M pabOTAlOT Ha PasHBIX
NPEANPUATHSAX OKOJIO CTa 4YEJOBEK, KOTOphIE B pasHOe Bpems ObUIM
BeITyckHUKamu  uimana MAUW «Bocxom», pacrnosiokeHHOro Ha JiereHIAapHOU
3eMJIe IVIABHOT'O KOCMHUYECKOIO IIpUyaja CTpaHbsl — KocMmoapome balikonyp. Uro
KacaeTcsi MEHs JIMIHO, TO JUIst MeHs 1976 roll B HEKOTOPOM CMBICIIE FOOMIICHHBINH —
POBHO COPOK JIET Ha3aj, s CTal NEPBOKYPCHHUKOM IMOCIIE OKOHYaHMA CpemHeil
mkonel Ne 178 r. Jleanncka (¢ 1995 1. — r. BaiikoHyp), KOTOpasi CeroqHS HOCHUT
UM TIIABHOTO KOHCTPYKTOpa IEPBBIX KocMHUYecKux kopabueit Ceprest [1aBnoBuua
Koponesa.

[Mpexxne uwem pacckasath Bam o ¢umane «Bocxon», cuMTaro HYKHBIM
HallOMHUTh O TOM, Kak co3maBaicsi cam MAW. Poxnenne u pa3BuTHE
MOCKOBCKOTO aBHAI[MOHHOTO MHCTHTYTa TECHO CBS3aHO C TOTPEOHOCTIMH
pas3BuBaromeiics aBmanuu, ¢ co3manumeM L[AT'M (1918 rom), ¢ nmesTeIpHOCTHIO
npodeccopa H.E. XKykockoro, mo wuHuImatuBe Kotoporo B 1909 romy B
HmneparopckoM MockoBckoM TexHHYeckoM yumnuine (HeitHe MITY  nuwm.
H.D. baymana) Hauaynoch 4reHHE Kypca TEOPETHUECKHX OCHOB BO3/yXOILIaBAHMUSL.
20 mapra 1930 roga Ha Ga3e a’spomexanuyeckoro ¢akynsrera MBTY npukazom

BCHX CCCP 6buto cozmano Beicmiee Aspomexanmdeckoe yuwminuiie (BAMY).
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20 aBrycta 1930 roga Ha 6aze BAMY 0b11 co31aH MOCKOBCKUI aBUAIlMOHHBIH
HHCTUTYT.

B MAU mnocTossHHO BeIHCh M BEXyTCS PAOOTHI MO TMPOEKTUPOBAHUIO M
CTPOMTENBECTBY JICTATENBHBIX anmapatoB (JIA) pasauyHBIX THIIOB U IBUTATENCH K
HuM. 3a epuon ¢ 1930 roxa B MAU 6puto cripoektrpoBano 6onee 200 Tumos JIA
1 aBUALIMOHHBIX J[BUTATENEH, B TOM uucie: 26 camoeToB, 25 BUHTOKPBUIBIX JIA,
24 nnanepa, 30 JenpTaryiaHOB M MOTOZENBTAIUIAaHOB, 29 IUCTaHUMOHHO
nutotupyeMsix JIA, 12 HCKYyCCTBEHHBIX CIYTHHKOB 3eMJIM U KocMuueckux JIA, 6
annapaToB Jierde Bo3AyXa (OupHkadiM, BO3AyIIHbE mapbl U mp.), 11 JIA ¢
MaIIyIUMA KpbUIbsIMH, 10 TMOIBOAHBIX HAYYHO-HCCIIENOBATEIbCKUX AalIaparos,
44  apuaumoHHbIX gBurarens. B 1998  rogy  ABHMAauUMOHHBIA  peructp
MeXrocynapcTBEHHOTO aBHAalMOHHOTO KommuteTa (ABuapeructp MAK) Beiman
MAMW ceprudukar pa3paboTdmKa JIETKUX TPAKIAHCKUX BO3IYIIHBIX CY/OB.
Bnepseie 3a cBoro wuctopuro  MAWM monyuun TrocyAapcTBEHHBIH — CTaTyc
pa3paboTunKa aBHAIMOHHON TEXHUKH, O(QHLIUAIbHO NPU3HAHHOW aBHALIMOHHOM
KOHCTPYKTOPCKOI OpraHu3amnuei.

7 oxts6ps 2009 roma MOCKOBCKOMY aBHAIIMOHHOMY WHCTHUTYTY OBLI
NIPUCBOGH  CTaTyC  HAIMOHAIBHBIA  HCCIIENOBATENbCKUN  YHHBEPCHTET.
31 mapta 2015 rona IIpuka3zom MuHOOpHAyKH TpoBeneHa peopranusamms MAU
nytéM npucoeauneHuss kK Hemy MATU. MATU Bephyncsa B «anbma-matepy». B
Hacrosimee BpeMss MAMW sBiasercs JIUAEpPOM Cpeiu TPaXJaHCKUX BY30B IO
KOJIMYECTBY BBIMYIICHHBIX JICTYMKOB-KOCMOHABTOB M JIETYMKOB-HCIIBITATEIICH.
Tak, cpenn BeITycKHIKOB MAU 22 nérumka-KOCMOHaBTa, KOTOpPBIE 0TpaboTanu B
KocMoce B 001Iei cIokHOCTH Oosee 14 mer.

Ha cerognsamnnii nens B coctaB MAU BXOIUT miecTs (QIITHATIOB, CPEIN HUX
¢mmman «Bocxomy (kocmoapom «baitkonyp») n CtynuHckuit guiman. Ouimman B
r. baiikonype oOpazoBan B 1964 roay cHadana kak y4eOHO-KOHCYJIbTallMOHHBIN
MYHKT «3aps» U1 BOGHHOCTY)KAIIUX U CIEIUAINCTOB KocMoapoma. B 1967 roxy

¢unman Obul mpeoOpasoBan B dakyiabreT «Bocxogy MAW, a B 1974 ropy
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¢axynsrer «Bocxom» npeobpazoBan B dunman «Bocxomy, KOTopslil cocTosn u3
Tpex dakynpreToB: ACY, DBM u npuxinagHas MaTeMaTHKa.

Bemomunast cryaeHdeckne rofpl, ucTas (oToansb0M Tex JET, MBI 10 CHX
Top AOOPBIM CIIOBOM OJIaroapuM HaIluX MpenogaBaTeneil, OAHOKYPCHHUKOB, BCEX
TeX, KTO TOMOTaJ HaM TOTOBUTBCS K JIAOOPATOPHBIM M KOHTPOJBHBIM paboTam,
3aueTaM M 9k3amMeHaM. OueHb MHTEPECHO Mbl MPOBOAMIM TpeTUil cemectp. Tak,
MHOTME M3 HAac B COCTaBE CTYAEHYECKUX CTPOUTENBHBIX OTPSIOB BO3BOJUIU
Castno-Ilymenckyto ['DC, Tpyaunuch Ha cTpoiikax CMOJIEHCKOH 00J1aCTH, BHECIH
CBOM TOCHJIbHBIN BKJIA] B co3aanue ONUMIUHACKOTO CIIOPTUBHOTO KOMILJIEKCa Ha
npocnekte Mupa B Mockse. Beceno u TBopyecku TpyAMINCH B CEIBX030TPSAAX —
«Ha pucax». bbula y Hac 3aMeyarenbHasl cCaMOAEATENbHOCTb, CBOM CTYIEHUYECKU
TeaTp u arutrpymnmna «I'porteck-13», co3mareneM, pyKOBOAWUTEIEM M HUIPAIOIIUM
aKkTEPOM B KOTOPOI OBLT aBTOP HEO(DUIIMAIFHOTO TUMHA Topoaa JIeHHHCKa (HBIHE —
Baitkonyp) Bnagumup CamomuH.

B Hacrosee Bpems ¢unuan «Bocxom» MAU — enquHCTBEHHOE B TOpoje
Baiikonyp rocynapcTBeHHOe BbIcliee YydeOHOe 3aBeaeHue. Duinan TOTOBUT
CHENMANMCTOB ISl OpPTaHM3AIMH, NPEANPUATHA W HCIBITATEIBHBIX IIEHTPOB
KoMIuleKca ballkoHyp M permoHa MO OCHOBHBIM HaIIPABIICHUSIM JKCIUTyaTallul
CpPEelCTB IOATOTOBKM M IIyCKa paKeT-HOCUTeNeH W KOCMUYECKHX allllaparos,
aBTOMATH3aLlUH YIIPABICHUS U HHPOPMATUOHHBIM TEXHOJIOTHSIM.

[onarato, uro cryaentsl CrynuHckoro ¢wimanra MAW mormu  Obl
YCTaHOBHUTH TECHBIH KOHTAKT C «BOCXOIOBIIAMH», ITO3HAKOMHTECS C TOPOJAOM H
KOCMOJIPOMOM.

B 3akiroueHne Xodercss MCKPEHHE IIOKEJAaTh HBIHEIIHUM CTYIEHTaM M
npenofasaresiM CtymuHckoro ¢umuanra MAW TBOpUeCKMX yaad, pearn3aliiu
BCEX TOJIETOB MBICIHU | (haHTa3uii Ha O1aro poxHOro ropona, IIoaAMOCKOBES U BO

MMs1 TIPOIIBETAHUS BEIMKOW aBUAIIMOHHO-KOCMUUecKoil [leprkaBbl — Poccuu!
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Cexuusa Ne 1 UndopmaTuka, BIYMCIUTEIbHAS
TeXHHKA U yIIpaBJeHUe

PykoBoauTesb cekuum:
aoIl., K.T.H. Yeamanos A.B.

142800, r. Ctynuno, yiu. [Ipuctanunonsas, a. 4,

Crymuackuii ¢pumuan PIBOY BO «MocKoBCKHIT aBHAIMOHHBIN HHCTHTYT
(HaIMOHANBHBIHN HCCIIENOBATENbCKUI YHUBEPCUTET))

Kadenpa «MozaennpoBanue CHCTEM U HHPOPMAMOHHBIE TEXHOIOTHI
(496) 644-73-91; e-mail: sf-mai@mai.ru

BPAY3EP KAK UTPOBASI ITIIAT®OPMA
3ot1oB S.A.

Hayuns1if pykoBoanTens — AOIEHT, K.¢.H. JIngosckuit B.B.
CrymuHckuit pumuan MAU, xap «MCuldT»
e-mail: zotovyaa@mail.ru, litwr@yandex.ru

Pa3zBuTne BeO-TEXHOJOTHI NPHUBEIO K TOMY, 4YTO C MOMEHTa CBOEIO
MOSIBIICHNsT Opay3epsl IpeTepIeny psJ CYIIeCTBEHHBIX 3MeHeHu. Eciam Ha 3ape
CyIIECTBOBAHMS OHH  TIPEJACTABIUIM  COOOM  MpOCTEHIIMe  TPHIIOKEHNS,
NpeAHa3HadYeHHbIE JIJIS TPOCMOTpa CTaTHUHbIX JTokymMeHTOB ¢ HTML-pa3merkoi,
TO Teneps Opay3ephl (PaKTHUSCKH SBISIOTCSA CPEACTBOM JOCTYIA K MOJTHOIEHHOMH
paclpejesieHHOM — ONepallMOHHOM — CHCTEMe, TIPENOCTaBisAs — IOJb30BATEII0
(bYHKIMH, paHee JOCTYIHBIE TOJIBKO HEMOCPEACTBEHHO Ha JIOKAIBHOM MallInHe.

Cy1lecTByI0T OHJIAIH-CEPBUCHI, 00ECIICUNBAIOIINE BO3MOXKHOCTh CO3/IaHHS
U PEAaKTUPOBAHUS JTOKYMEHTOB (apps.google.com), pa3pabOTKH Ha HECKOJIBKUX
si3pikax nporpammupoBanus (http://ideone.com/), 1ocTymna K yIaJleHHOMY CEpBEPY

BuptyansHbIX MammH (https://sourceforge.net/projects/phpvirtualbox/), u maxe
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3amycka B Opaysepe  omeparmonHoit  cuctembr  (https://win95.ajf.me/).
My3bIKaJIbHBIE U BU/IC0-CEPBUCHI TAKKE JABHO CTAJU ITPUBBIYHBIMH.

Kpome Toro, BeO-TEXHOJIOTMH TPHBEIN K JOCTH)KEHHIO MNPAKTUYECKH
MOJTHON ~ KpOCCIUTaTPOPMEHHOCTH, T.€. CHUTyallud, KOTrJa IIPOTPAaMMHOE
obecrieueHne He 3aBUCUT OT anmapartypsl 1 OC mobp30BaTets.

Bce 310, a Takke OrpoMHas M0JIb30BATENIBCKAS Ay IUTOPHS, TIPUBEIIO K TOMY,
4TO Opay3epbl CTalM paccMaTpuBaTHCS KaK OJHA M3 HamOoJee MEepCIeKTHBHBIX
UTPOBBIX IIATPOPM.

PaHee OCHOBHBIM CPEJICTBOM CO3[aHUSl MHTEPAKTUBHBIX TPHIOKEHHH B
Opaysepe Obuta Texnosorusi Adobe Flash Player, a BCcTpoeHHBIE BO3MOYKHOCTH,
Takue Kak JavaScript, TPUMEHSINCh TOJNBKO B KaueCTBE BCIIOMOTATEIIBHBIX,
oznHako nosieiieHue crangapra HTMLS B kopHe n3menuno cutyanuto. Ilogaepxka
BOCIIPOM3BEICHUS 3ByKa U BUICO, a TaKkke oTprcoBKa 2d- (canvas) u 3d-rpaduku
(WebGL) BcTpoeHHBIMU CpeJcTBaMH 1103BOIMIIA Opay3epy CTaTh IuaThopMoit 1uis
MOJIHOLECHHBIX HMHTEPAKTUBHBIX MPUJIOKEHUH O3 HCIIONBb30BaHUSI CTOPOHHHUX
pacuMpeHuit U JOMOJTHEHUH.

Hrpa JKaHpa tower defense “Rescue ASCII”
(http://www.kongregate.com/games/qiray/rescue-ascii) ~ HampcaHa Ha  S3BIKE
nporpamMmupoBanus JavaScript ¢ ucmons3oBanuem Takux cpencte HTMLS kak
canvas, 4ToO IT03BOJIMJIO JIOCTHYb BBICOKOHM IPOM3BOANTEILHOCTH IIPU OTPUCOBKE
MoJIsE ¥ OOJIBIIOrO KOJMYECTBA MI'POBBIX OOBEKTOB IO CPAaBHEHHIO C PabOTOH ¢
DOM. Opnnako, Takue 3JE€MEHThI KaK BCILIBIBAIOIIME OKHA, MEHIO W T.I. OBLIN
c/ienaHbl B BUE OJOYHBIX AJIEMEHTOB, T.K. CKOPOCTh MX OTPHCOBKH HE SIBISICTCS
KPUTHYHBIM IIAPaMETPOM, a pealn3alys C IOMOIIBIO BIEMEHTOB Pa3METKU
cylecTBeHHO mpoute. Taxxke wucnosib3oBaics cepBuc Kongregate AP nis
BKJIIOUCHUSI COIMAIBHOM COCTaBIISIONIEH B BHJE OOLIENOCTYITHON CTATHCTHKU
JYYIIAX UTPOKOB.

Apkaa-rojoBoJIOMKa Bombersudoku (https://vk.com/app5120532),

o0bequHSIFONIAsT KIacCHueckne Bomberman u CymoKy, HAmpoOTHB, C IEJBIO
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obecrieyeHrss COBMECTUMOCTH CO  CTapbIMH  BepcusiMd  Opay3epoB, He
noaaepxuBaomiuMu - tTexHosornn  HTML 5, peanu3oBaHa HCKIIOYUTENBHO C
pUMEHEeHHeM npensiaymeil Bepcun ctangapta HTML. Kpome toro B pa3zpaboTke
OB UCTIOJIL30BAH OTKPBITHIA MHTEpdeiic connanbHoil cetn «BKonTtakte» vkAPI,
YTO IO3BOJIIJIO PEATN30BaTh XPaHCHHE JaHHBIX MOJIH30BATEIs HA CTOPOHE cepBepa
U TaKyI0 COLMANBHYI0 (YHKIHIO KaK «PaccKa3aTh APY3biM»».

B Hactosimiee BpeMsi B cBsi3u ¢ BBeneHueM B ctaHgaptre HTMLS coObrtuit
KacaHMs, TaKMX Kak touchstart, touchmove u T.1., a Takke HACTPONKHU pa3MepoB
aKTHBHOHM 00JacTH PKpaHa C MOMOIIbI0 MeTaTera, cTajga BO3MOXKHOW ajarTallus
WUTPOBBIX BEO-TMPHIIOKEHUH OJT MOOMIIbHBIC YCTpoiicTBa. [Togo0HOEe HanpaBicHHE
B BHAY  pPa3BUTHSA  TEXHOJOTHH,  IIOBCEMECTHOTO  PacCIpOCTPAHCHUS
BBICOKOCKOPOCTHBIX CeTell W OBICTPOTO pocTa ayJUTOPHH SBISICTCS OYCHD

NEPCICKTUBHBIM.

PA3PABOTKA BA3bI JAHHBIX U BEB-ITIPUJIOXEHUA AJIA OITPOCA
CTYJAEHTOB O KAYECTBE YYEBHbBIX JTUCHUIIJINH

3yo6axosa E.I'.

Hayunsrit pykoBoautens — ct. nper. Yubucosa E.B.
Crynunckuit pumman MAU, kad. «MCuldT»
e-mail: zubakoval996@mail.ru, echibisova@mail.ru

Ka)KI[LIﬁ roq CTYACHTHI BY30B H3Yy4YalOT MHOKECTBO HOBBIX AWCHMIIIIMH.
3a4acTyr0 BO3HUKAET HEOOXOMMOCTh B YIy4IICHHH 00Pa30BaTEIbHBIX IPOTPAMM,
KavecTBa MPernoJaBaHus AUCIUIUTHHBL. J[JIs 3TOr0 HY>KHO MPOBOJIUTH TTOCTOSIHHBIN
KOHTPOJIb HE TOJIBKO HAJ YPOBHEM 3HAHHI CTYACHTOB, HO M HAJl CTEICHBIO UX
YIOBICTBOPEHHOCTH KAa4yeCTBOM TMPEMOJABaHUS JTUCHUILTHHBL.  [IpoBeneHue
JTAHHOTO pPOJia OMPOCOB B TPAJAUIIMOHHON OyMaXHOHM Wiu yCTHOW (opme ObiBacT

JIOCTaTOYHO TPYAOEMKHM, OCOOEHHO Ha JTare 0000IeH s pe3yIbTaTOB OMpoca.
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B cBsi3u ¢ ATUM BO3HMKAaET BOIPOC O CO3JaHUH MH(POPMALMOHHON CUCTEMBI
OIICHKM KadecTBa 0Opa3oBaHHMS B By3€ C TIOMOIIbI0 OOpaTHOW CBs3W,
aBTOMATH3MPYIOLIEH TPOIECC ONpoca CTYISHTOB, IIOJBEIICHUS] HTOTOB, U
MPEIOCTABISIIONICH  TIPernoJaBaTel0  HEOOXOAMMYI HH(OpMAIMIO O  TOM,
HAaCKOJIbKO yJauyHO YHTAaeTcs MUCHUIDIMHA. JTO OyJeT IOJe3HO Takxke Ul
CBOEBPEMEHHOT'O TIPEJOCTABICHNUSI PYKOBOJCTBY OOBEKTHBHOH HH(pOpMaruu o
JIMHAMUKE Y/IOBJIETBOPEHHOCTH CTY/ICHTOB Kau4€CTBOM ITPEIIOIaBaHuUsI AUCIUILIHH.

Takass mporpamma JOJDKHA MCIOJIB30BAaTh TEKCTOBYIO M TpadUuecKyro
dopmy MIPE/ICTABICHHS nHdopmanuy, obnanarb JPYKEeCTBEHHBIM
MOJTBb30BATENLCKAM HHTEp(EHcoM, coaepkaTh BOMPOCHI C BBIOOPOM BapHaHTa
OTBETa W BOINPOCHI C BBHICTABJICHUEM OIIEHKH. TaKKe MPEeayCMOTPEHBI OTKPBITHIC
BOIIPOCHI AHKETBI, OTBETHI Ha KOTOpbIE (DOPMYIHPYIOTCS PECHOHACHTAMU B
cBobonHOH dopme. [IpenmonaraeTcst aHOHUMHOE Y9acTHE B OIPOCE, YKA3bIBAIOTCS
TOJIBKO HIM(P TPYIIIBI PECIIOH/ICHTA U HA3BaHNE JUCIUIUIHBL.

JlaHHasi cucTeMa OpraHi30BaHa B BUJIEC KIIMEHT-CEPBEPHOIO HPHIIOKEHHS Ha
OCHOBE JIOKJIBHON BBRIYMCINTENBHON ceTn CrymmHckoro ¢mmmama MAUW. [Jlns
XpaHEeHUS pe3yNbTaTOB TECTHPOBAaHWH pa3paboTana 6a3a naHaeix B CYB/]
Microsoft SQL Server 2014, Bemércs paspabotka web-uHTEepdeiica B cpene
Microsoft Visual Studio.

[Tnanmpyercst oOecriedeHHe IBYX pPEXHMOB padOTBHl NPOrpaMMbl  —
MOJIb30BATENLCKOTO,  JUT  3allOJHEHWSI  aHKeT, W  aJMHHHCTPaTOpPCKOTO,
[PelyCMaTPUBAIOLIEr0 BO3MOXKHOCTH [POCMOTpPA BCEX PE3YJIbTATOB OIpOCa,
J00aBJIeHHs, yOAJICHUS. M PEllaKTUPOBAHMS JAHHBIX. BXOJ B CHCTEMY B peXUME
aJIMHHUCTPATOPA IMIPOUCXOJHUT C TIOMOIIBIO BBOA JIOTHHA U TAPOJIsL.

B nanpreiimem i ynodcTBa 00pabOTKH pe3yIbTaTOB HCCIEIOBAHNS OyaeT
IIPEyCMOTPEH HX OSKCHOPT B OJMH U3 O(DUCHBIX perakTopoB (HArpumep,
Microsoft Office Excel).

IIporpamMmMa MHTEpecHa TeM, YTO B HEll MOXKHO COOMpaTh pazIMYHOTO poja

CTaTUCTUKY.
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Ha ocHOBe MOJTy4eHHBIX JAHHBIX MOYKHO BBIYHCIINTH:
® TIPOLEHT PECHOHCHTOB, KOTOpPhIE BRIOpAIM TOT MM MHON BapuaHT OTBETa
Ha BOIIPOC;
® CpenHHE 3HAYCHHUS pe3yIbTaTOB AaHKETUPOBAHUSA (VI BOIIPOCOB C
BBICTABIICHHEM OIICHKH).

Bo3MmoxeH Takke cOOp OTBETOB Ha OTKPBITHIC BOIPOCHI aHKETHI B (hopMmy,
yIOOHYIO JUISl TPOCMOTpa TperojaBaTeieM (HarmpuMmep, COSIMHEHHE OTBETOB
CTYJICHTOB B €JIMHBIIl TEKCT-OT3bIB IO BOIIPOCY).

CucrtemMa ONpocOB MOXET CIYKUTh OCHOBOH IUISi CO3/aHHsI OIPOCOB U AHKET
pa3HOW HANpaBJIEHHOCTH, JUISl 3TOTO JIOCTATOYHO IOMEHATh HAa0Op BOIIPOCOB U

HOBBIM OIIPOC I'OTOB K MCIIOJIb30BAHUIO.

PA3PABOTKA BA3bl JAHHbIX "TUTAHOBBIE CIIJIABBI"
I'pomosa M.JI.

Hayunsle pykoBogurenu — npod., 1.1.H. Eroposa F0.b., ct. npern. Yubucosa E.B.
Crynunckuit puiman MAU, kad. «MCUNT»
e-mail: marinka.emily@icloud.com

TuraHoBble CIIaBbl  IIHMPOKO  MCHOJNB3YIOTCS B aBHa-, PaKeTo-,
KOpabJIeCTpOCHNUH, B MEAUIIMHE U MHOTUX APYTUX OTpacisX HayKU M TEXHUKH. 3a
TO/IbI MCCIIEOBAHMS THTaHA M €T0 CIUIABOB HAKOIUIEH OOJBINON TEOPETHYECKHUH,
MPAaKTHIECKUH ¥ CIPaBOYHBIM MaTepuai, KOTOPHIH menecoodpa3Ho 0000MHTH ¢
HCTIOJIE30BaHAEM COBPEMEHHBIX WH(OPMAIMOHHEIX TexHoioruii. B MAU (panee
B MATHU) coBmectHo c¢ otpacieBbiMu HHUM  mpoBoaurcs  HaydHO-
HCCIIEI0BATENIbCKAS pabora o CO3/1aHUI0 aBTOMAaTHU3UPOBAHHOM
nHdopmaoHHON cucTeMbl «THTAaHOBBIE CIUIABBD)Y, YACThIO KOTOPOIl SIBISETCS

0a3a HAaHHBIX, COJAEp’Kamlas CTaHIAPTHHIC CIPABOYHBIC MAaHHbBIC (XUMHYECKHH,
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(a30BbIi cocTaB, MexaHWYecKue, GU3nIecKrue, TEXHOIOTHYEeCKHEe CBOMCTBA U T.II.)
U JONOJHUTEIbHBIE HAy4yHbIE M TEXHOJOTMYECKHE CBEACHHS, KOTOpBIC
OTCYTCTBYIOT B HOPMATHUBHOI moKyMeHTarmu (Koddduiment P-crabumu3anmy,
CTPYKTypHBIE ¥ TIPOYHOCTHBIC HKBHBAJICHTHI 110 AQJIOMHHHIO W MOJIHOJEHY,
TEeMIIepaTypa IOJMMOP(QHOTO MPEBpAIICHUs, MPOKATMBAEMOCTh, KOJINYECTBO
B-daser u gp.) g nmoucka mHGOPMAIMU O Pa3IMYHBIM HapaMeTpam, ObICTPOi
GUIbTpalMM W COPTUPOBKM JIAaHHBIX OBUI pa3paboTaH  IOJIH30BATEILCKHI
unrepdeiic. g wuccnenoBaTenedl, WHXKEHEPOB W TEXHOJIOTOB, IIOCTOSHHO
3aHMMaroIMxcss pabotoil B jgaHHOW obOnactn, AUC MOXeT Ciy>KHTh XOpomen
cnpaBouHOl  cucremoil.  OmHAako Uil HAyYHO-UCCIEIOBATENBCKHX U
IIPOMU3BOJCTBEHHBIX IENEH CyIIECTBYeT HEOOXOIMMOCTh B XpaHEHNH, 0000IIEHNI
n 00pabOTKE TPOMBINUICHHBIX JAaHHBIX II0 XHMHUYECKOMY COCTaBy |
MEXaHHYECKHM CBOMCTBAM Pa3IMUHBIX MoyhadpukaroB. FIMeHHO 10o3TOMY OBLIO
IPUHATO PELICHHE O CcOo34aHuu HOBOM bBJI, ¢ IOMOILBIO KOTOpOHM CTaHOBUTCSA
JIOCTYITHOM ~ CTaTHCTHUYeCKass o00paboTka JaHHBIX C IEIbI0  HAXOXKICHUS
KOppeNsAuid MEXAy pa3IudHbIMH CBOMCTBaMH, a TaKkKe IPOTHO3HMPOBAHUE
CBOWCTB IPOMBIIIICHHBIX MONMy(padpUKaTOB M3 THUTAHOBHIX CIUTaBOB. Cucrema
cozmana Ha ocHoBe CVYB]J] Microsoft SQL Server m oObeamHeHa € yXKe
cymectBytomeir B/, comepxkamieii cmpaBouHyr wuH(opMmanuio. basza maHHBIX
COCTOMT U3 23 Tabiuil, MO3BOJSIIONIMX XPAaHUTh Ha3BaHUE MApOK CIUIABOB, HOMEpa
OT/ENBHBIX IUIABOK M MOJTy()aOpUKaTOB, a TaKkKe PsiJl PU3NIECKUX, MEXaHUUECKUX,
TEXHOJIOTHYECKUX M JPYTUX CBOMCTB. TabmMIBI OPraHW30BaHEI C YYETOM
TpeOOBaHMIA HOPMAIBHBIX (POPM, ITPH ITOM OTCYTCTBYET N30BITOYHOCTH TaHHBIX. B
X0Jie paboThl OBLTH TIPOBEPEHBI CBSI3U MEXIY TaOJIMIAMHU, HACTPOEHBI PEKHUMBI
oOHOBIICHNST M ynaneHus paHHbIX. Cxema BbJI Oblma co3maHa ¢ MOMOILIBbIO case-
cpenctBa CAErwin Data Modeler./Ins mone3oBatenst cucreMa OyaeT WUMETh BHI
BeO-caiita. Kpome aToro mpeaycMorpeHo npoektupoBanue BeO-unTepdeiica, Hax
KOTOpBIM BeJlieTcsl paboTa B Hacrosiiee Bpems. Peamusyercst pasjeiiceHUE INpaB

noctyna (MoJb30BaTeNId U aJAMHHUCTPATOP CUCTEMBI). PSIOBBIM TOJIB30BATENISIM
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OyzeT paspelieHo NpOCMaTpuBaTh HH(GOPMAIMIO, TPOBOJUTH CTaHIAPTHBIE
orepanyy MOMCKa, COPTUPOBKU M (QUIIBTPALMK JTAaHHBIX. AJIMHHHUCTPATOp MMEET
BO3MOJKHOCTh BHOCUTh H3MeHeHHs B BJI: oOHOBisiTH MH(MOpMAIHIO, yIAISITh
cTapble 1 J100aBIsATh HOBBIC JaHHBIC. J{s pa3paboTku nHTEep(eiica nenoab3yeTcs
cpena Microsoft Visual Studio.

Ha nepBoM 3Tare ruiaHupyeTcs pa3BepThIBAHHE CUCTEMBI B JIOKATBHOW CETH
Crynunckoro ¢guinana MAW ¢ ucronap30BaHNEM TEXHOJIOTHU «KIHEHT-CEPBEP».
B janpHeiimeM cCymiecTBYeT BO3MOXHOCTb CO3JaHHsSI Ha OCHOBE CHCTEMBI
nHpopMaIoHHOro pecypca ¢ goctynom B cetu VurepHer. OH OyzeT nosieseH He
TOBKO CTYIEHTAaM, WCCIENOBAaTeNIIM W TpErojaBaTelsiM, HO TaKkKe |

COTPYAHUKAM HPOQMIbHBIX MPEANPHUSITHH.

PABPABOTKA KOMITUJIATOPA JJIA A3BIKA PAITUPA

[Hyxamok B.A.

Hayunsrit pykoBoguTens — 1011, K.¢.H. Jlunosckuii B.B.
Crymuuacknit puman MAU, kad. «MCulT»
e-mail: hunter9506@gmail.com

PAITNPA — Paciuupennslid, AnantupoBanubiil, [Tonnan-MaTtepnperarop,
Penakrop, ApXMB — 3TO TPOLEAYPHBIHA A3bIK POrPAMMHUPOBAHHS, C DIEMEHTAMU
¢yaKImoHansHOTO. Paspaboran B Hauwame 1980-x romoB B CCCP B KauecTBe
CpE/CTBa IIepexo/ia OT MPOCTHIX SI3BIKOB (B YACTHOCTH, YIEOHOTO sI3bIKa POOHK) K
A3bIKaM OoJiee BHICOKOTO ypoBHs. CHHTaKCHC S3bIKa IOCTPOCH HAa OCHOBE PYCCKOH
JIEKCUKU. SI3BIK HCHONB30BajCss B IIKOJMAX JUIS M3Y4eHHS WH(POPMATHUKU.
[IpemomgaBanme Ha Parmmpe Benock B xypHane «KBant» ¢ Havana 1980 roxa.

Kak MoxHO BHIETh W3 pacumIM(pOBKH HA3BaHUS S3BIKA, S3BIK pammpa
n3Ha4yajdbHO OB  pealn30BaH Kak Ha0Op MakpopaclmmpeHnii Ha 0aze
s3bika [IOITJIAH — unrtepnperatopa si3pika POP-2 s BOCM-6. fI3pik panupa

Ob11 peannzosal st BOCM-6, a 3atem jutsa nepBoii coerckoil [I9BM «Arar» B
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Hayaie 1980-x rO/I0B CHJIaMH HECKOJIBKHUX CTY/ECHTOB u
BBITYCKHUKOB HOBOCHONPCKOTO TOCYAapCTBEHHOTO YHHBEPCHTETA MOJI HAYaJIOM
I'.A. 3Beruropoackoro. Ha To Bpems, S3bIK HE yCTYIANI IO CBOMM BO3MOXKHOCTSAM
JIpyTUM Y4eOHBIM s3bIKaM. Tak, HampuMmep, B SI3BIKE pamupa HCIIOIB3YIOTCS
HEOOBSBIsICMbIC OCCTUIIOBBIC MIEPEMCHHBIC, TTOCPKUBAIOTCS BHICOKOYPOBHEBEIC
COCTaBHBIC THIIBI JaHHBIX — KOPTEXHM M MHOXkecTBa. KopTe:kem B pamupe
HA3bIBAIOT TETCPOTCHHBIA THHAMHYCCKHII MACCHB, JUI1 KOTOPOTO HA YPOBHE S3bIKA
MOJIICP’KUBAKOTCSL ONEpallii OOBCIUHEHUs, CPABHCHHS, MOJYyYCHHs pa3Mepa H
U3BJICUCHUS YACTH.

B paspaboTke xoMmmisiTopa Ui sI3BIKa pammpa MCIIONB3YeTCs mporpaMma
TeHEpalli KOMIMJIATOPOB bison, KomMmmisATop s3bika cut++ (GNU gt++) u
mporpaMMa TeHEepalud JIEKCHYeCKHMX CcKkaHepoB flex, a Takke cucTeMa
BEPCHOHHOTO KOHTpOINIs svn. PaboTa BBIMONHSETCS B HECKOJBKO JTamloB, C
pa3paboOTKH MPOCTEHIINX BO3MOXKHOCTCH M MOCTEIIEHHO — pa3paboTKu OoJjee
CIOXXHBIX. DAKTUYECKU PEANN3yeTCsl PAaCIIUPEHHbIH A3bIK — panupa+, B KOTOPOM
ucronb3yercs: nopnaepkka Unicode, J0MyCcTHMBI  JIOTMYECKHE  BBIPAXKECHUS,
paspemraeTcs OITyCKaTh HW30BITOYHBIC 3HAKH «;», IUIAHUPYETCsA pean30BaTh
moguepxkky OOIl, ucnonp3yst HapaboTku mo rpadudeckoit cpexe KorcrpykTop
WCIIOJTHUTENEH, KOTOPHI HEMHOIO MOXOXK Ha MPOCTEHIIMHA BHU3YalIbHBIH SI3BIK
MPOTPAMMHUPOBAHUS TSI IIKOJBHUKOB MIQJIIMNX M CPEIHHX KJIACCOB CKPETY
(Scratch). [Tnannpyrorcst 1 aApyrue pacumpeHws, eJIatonye 36K 60Jiee MOITHBIM
1 YZOOHBIM.

B mepByro ouepeap, ObUTM pean30BaHBI MPOCTEHUIINE MaTEMAaTHYECKHE
BBIYMCIICHUS W oOrmepaTop rmedath (BbIBOJA). 3areM, HEOOXOoIuMOo ObLIO
pean30BaTh BO3MOKHOCTH pabOTHI ¢ IEpEMEHHBIMH U TIPHICBanBaHUeM. B maHHON
pa3paboTKe pealn30BaHO IEPBOHAYAIBHOE, OOJiee SCTECTBCHHOE INPHCBAWBAHHE
“cneBa HampaBo”. CrenyloIMM JTanoM cTaja peanu3anus JOruku. CMmbIch
snorunyeckux onepauuii Y, WM, HE cooTBeTCTBYeT NIPUHATOMY B MaTeMaTUKE.

Onepam/m CpaBHCHU ONPEACIICHBI OJIs1 YUCIOBBIX 3HAYCHUM M TEKCTOBBIX CTPOK.
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Ilocne, ObpuM peanu3oBaHBI yclaoBHBIE mnpeamucanus u 1ukn [IOKA. Bce
YCIIOBHBIE TPEINHCAHUsI — COCTaBHBIC, T.C. COAEPKAT APYTHe MpPeINuCaHus,
KOTOpbIE TaKke MOTYT OBITh COCTaBHBIMH. KOHIIOM CIHCKa BIOXXEHHBIX

ll'"

npennucanmii cautatorcss cioBa BCE, MHAYE wu 3nak "!". Ecam ogHO W3 HUX
MPOTYIIEHO, BCE MANbHEUINNE MPEIIHCAHUS OYIyT CUMTATHCS YacThIO TOU IKE
BerBu. [ukin ITOKA umeer TpagullMOHHYIO CEMaHTHUKY: BHauyaje MPOBEPSETCS
yCIIOBHE, YKa3aHHOE B 3arojioBKe IMKiIa. ECiIM OHO MCTMHHO, BBIMOJIHSIOTCS BCE
npennucanus ot 3Haka ;7 mo cnoBa BCE. Ecnu mpu ouepenHoil mpoBepke
YCIIOBHE OKa3aJl0Ch JIOKHBIM, BBITIOJIHEHUE IMKJIA TpeKpariaercs. Ecnu oHo ObLI1o
JIO’)KHBIM TIPH TIEPBOH Jk€ TMIPOBEPKE, TEJIO IIUKJIA HE BBITIOTHUTCS HU pa3y.

Jlanmee mutaHUpYeTCS peann30oBaTh MPOLEAyPHl, (PYHKIMHU, TOJICPKKY MAacCHBOB U
onepanuil HaJ HUMHU. SI3BIK panupa+ MOKHO MPENCTABUTh KaK C OJHOW CTOPOHBI
ymoOHOE  CpeACTBO  JUIS  HAYalbHOTO  OOyYCHHS  MPOTPAMMHPOBAHUIO
PYCCKOSI3BIYHBIX HIKOJBHUKOB, & C JAPYrOdl CTOPOHBI MHCTPYMEHT ONU3KHUN 10

BO3MOKHOCTAM IMOITYJISIPHBIM SAA3bIKaM CIICHAPUCB.

HUCIOJIb30BAHUE COBPEMEHHBIX BEB-TEXHOJIOT Ui
JUIAA PEAJIM3ATIIMU KIIETOYHBIX ABTOMATOB THUITIA BRIAN'S BRAIN
Bononuenko B.C.
HayuHseb1it pykoBOAHTENB: TOLEHT, K.¢.H. JIumoBckuii B.B.
Crynunckuii punman MAU, xadp. «MCullT»
e-mail: vasimple@ya.ru, litwr@yandex.ru
WWW-06pay3zep GakTauecku TMpeacTaBiIsieT CcO00H HHTEIICKTYaIbHbIH
rpaduUecKiii TepMUHAN, TIOAKIIIOYEHHBIH K TI00aTbHOW CETeBOH ONeparimoHHON
cucTteMe, spa KOTOPOH 00pa3yloT MWDIHOHBI (DU3UYECKUX H BUPTYAIBHBIX
cepBepoB. KoMIIBIOTEpH! pa3HBIX allapaTHBIX apXUTEKTYpP, C Pa3HbIM CHCTEMHBIM
MPOTPAMMHBIM ~ OOECHeueHHeM, HCHOJIB3YyS TaKoH TEPMHHAN, IIOIy4aroT
PpaBHOIPABHBII JOCTYH K pecypcaM ceTH. Pecypchl MOTYT peIoCTaBIsATECS B BUIE

naHHelx 1 B Buae [10, KOTOPOTO C KaXIbIM TOAOM CTAaHOBHUTCS BCE OOJIbIIE.
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MoXHO maxke NPEeANOIOKHUTh, YTO CETEBble MPUKIAJHBIC MPOTPAMMBI  CO
BpPEMEHEM BBITECHSIT MHOTHE JIOKAJIbHBIC, TPUBS3aHHBIE K KOHKpeTHBIM OC.

OCHOBHOE CpPEICTBO Uil HAMHCAHUS CETEBBIX IPOTPaMM — 3TO S3BIK
MIPOTPaMMHUPOBAHUS BaCKpHUNT. J[pyrue cpenctsa, HanpuMep, VBScript, Dart nmm
Tcl, umeroTr B HacTosIiee BpeMs HE3HAYMTENBHOE TIOJIE IPUMEHHUMOCTH.
Harnmcanue nporpaMm-crieHapreB aiist Opaysepa TpedyeT UX TeCHOH MHTErpaluy ¢
HTML. HTMLS npenocraBisier 0OCHOBY UIsi MHOXKECTBa BeO-TexHoioruii: DOM,
CSS, SVG, WOFF, nporpamMmmMupoBaHus CLIEHAPUEB, ... SIBACKPHUIIT, COBMECTHO C
napyrumMu HTMLS-TexHoI0THSIMU, (h)aKTHUECKH JIOCTUT 1I€IH, KOTOPYIO CTaBWIIU B
90-¢ mepe S3BIKOM sIBa, T. €. TIOJTHON He3aBUCHUMOCTH OT armapatypsl 1 OC.

Peannzanus KIeTO4YHBIX aBTOMATOB — 3TO 3a/1a4a, U3BECTHAsI CBOEH BBICOKOI
BBIYMCIUTENBHON  CIOXHOCTBIO. 1  TOro, dToOBI MMETh BO3MOXKHOCTh
paccUuTHIBaTh MOBEJICHHWE ABTOMATOB HA JOCTATOYHO OOJBIIMX MOBEPXHOCTSX,
WCIIONB3YIOT HENPOCTOM B  pealiM3alMd  XAU-aropuT™M. Takoil anroputm
peanmu3oBaH, B yactHOCTH, B mporpammax Golly u Xlife. Xami-aaroputm odeHsb
Hed((PEKTUBEH U1l aBTOMATOB XaOTHYECKOT0 THUIIA, TI03TOMY MCIIOJIb30BaTh TaKHUE
aBTOMATHI ¢ camMoil momynsipHoi mporpammoii Golly 3aTpymHHTENbHO. ABTOMATEHI
tuna Brian'sBrain oTHOCATCS K XaOTHYECKOMY THITy, HO T€HEpHpyeMble HMH
00pasIpl UMEIOT MHOKECTBO PETYISPHOCTEH, 0COOCHHOCTH KOTOPBIX HE BIIOJIHE
U3y4YEHBI.

Jnst Opay3epoB MOXHO NHCAaTh NPOIPaMMbl, CKOPOCTh KOTOPBIX JHIIb B
HECKOJIBKO pa3 YCTyHaeT CKOPOCTH WCIIONHEHUS aHAJOTWYHBIX IPOTPaMM,
CO3/1aHHbIX 1T KOHKpeTHBIX OC ¢ MCITOIB30BaHNEM JIyUIINX KOMITHIISITOPOB.

Knerounslii aBTOMAar BBIIOAHEH B BHJE NPSAMOYTOJIBHOTO TONA C
TOPOHJIANIBHON ToToJoruei. PaboTa Ki1eTouHOro aBToMara MpONUCXOMT T10 HIaram.
Hcnonb3yercst onTUMHU3anusi, TPH KOTOPOH B OONBIIMHCTBE CIydae JOCTATOYHO
IIPOYUTATH COCTOSHUE JINIIb TPEX COCEACH U3 BOCBMU.

Jlns BU3yanmu3alMM COCTOSIHUSL IOJIST HCIIOJIB3YETCS canvas — DIIEMEHT

HTMLS. Ha kaxnaom 1iare BU3yajlu3allMM CHadajla pUCYeTCd IyCTOoe Iojie, a
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MOBEPX HETr0 OTPHUCOBBIBAIOTCS MOJIOJBIE U CTapble KIETKH, YTO I03BOJISAET
YMEHBIINTH KOJHMYECTBO BBI30BOB OTPHCOBKH M YBEIMYHThH IIPOU3BOJUTEIBHOCTH
BU3YyaJIU3aLUH.

Jns aamMarmu ucmonbidyercss ¢yHkius window.requestAnimationFrame,
oHa oOecrieunBaeT BcTpoeHHBI API mis 3amycka anmMarmu. Yacrora Kaapos H,
COOTBETCTBEHHO, CKOPOCTh CMEHBI ITOKOJICHWI OrpaHMYeHa YacTOTOH KaapoB
9KpaHa, ¥ HH OJHO TIIOKOJIEHHE He OyzaeT mpomymeHo.PeannsoBano pywHoe
3aII0JTHEHUE MOJIS C TOMOIIBIO MBIIIH.

B nanbHeiileM miaHUpyeTcsi YCKOPUTh OTPHCOBKY ¢ momotisio WebGL,
YTO TO3BOJIUT OOJBIIYyI0 YacTh pabOTBl MO OTPUCOBKE IIONS TIEPEHECTH Ha
Buzeokapry. Tarke OyneT yiaydlleH alrOPUTM BBIYUCICHHUS CIEAYIOLIETO
MOKOJICHUsI. ByneT 100aBiIeH pexXnM «ITOIHBIH Ta3y.

Knero4nsle aBTOMaThl XaOTHYECKOTO THIIA MOAEIUPYIOT HEKOTOPYIO CPEeny.
HX yxe naBHO UCIOJB3YIOT JUisi pabOThl C MOJAENSIMH ra3oBbiX cpex. [lomoOHoe
HaTpaBJIeHHE MOXXET OBITh €CTECTBEHHO CBS3aHO C IIPOTPaMMaMH OCBOCHHS
KOCMOCa M Pa3BUTHA AaBHMAI[OHHON IPOMBIIUICHHOCTH. Marepuaisl NpoeKTa

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

HNCIHOJBb30BAHUE TEXHOJIOI'MHU VLAN ITPU TPOEKTUPOBAHUHN
JIBC U3JATEJIBCKOT'O HEHTPA
I'pomosa M.JI.

Hayunble pykoBoANUTENHN — TOLEHT, K.T.H. YennaHoB A.B.
CrynuHckuii ¢punuan MAU, kap. MCullT
e-mail: sf-mai@mai.ru

CoBpemeHHBIE WH(DOPMAIIMOHHBIE TEXHOJIOTHH HEPa3phIBHO CBSA3aHBI C
MPUMEHEHHEM W TIPOCKTUPOBAHHUEM BBIYHCIUTENBHBIX CETCH Ppa3IUIHOTO
Ha3HaueHWs W Macmraba. B pabore craBWTCsA Iemb BBIMOJTHATH NpoekT JIBC

(HOFI/I‘-ICCKS.H BrruncnurenbHas CeTI)) HU3JaTCJIbCKOI0  LCHTpa, pPa3acjinB
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nH(OpMALOHHBIE TIOTOKM pa3HbIX OT/AEJOB C IOMOIIBIO  TEXHOJIOTHH
BHUPTYaIbHBIX YacTHBIX ceTedd. TexHomnorus Virtual LAN 6a3upyercst Ha cTaHaapTe
IEEE 802.1Q. OcHOBHast ujies BBEJCHHsI BUPTYAIbHBIX CETEH B KOMMYTHUPYEMYIO
CpeIy — TIOBBIIICHUE MOJIE3HOI MPOITYCKHOM CIOCOOHOCTH 3a CUET JIOKATH3AauU
IIMPOKOBEIIATEILHOTO Tpaduka, GopMUpPOBaHNE BUPTYAIBHBIX PAOOUYHX TPYMI U3
HEKOMIIAaKTHO (B IUIAHE TIOJKIIOYEHHs) PACIIOJIOKEHHBIX Y3JI0B, obecrieueHne
0e30IacHOCTH,  YJYYIICHWE COOTHOIICHUS  ICHBI/PONU3BOJUTEILHOCTH IO
CPaBHEHMIO C MPUMEHEHUEM MapLIpyTU3aTOPOB.

B pabote BbINosIHEH pacyeT HHPOPMAIMOHHBIX IIOTOKOB KaXK/I0TO CErMEHTa
JIBC, cpenHsist CKOPOCTb MEKTy OKOHEYHBIM 00OpPYZOBaHMEM M KOMMYTaTOpaMH
cocramter 7,8 MOut/c,  Mexay ~ KOMMYTaTOpaMH M IEHTPaJIbHBIM
Mapmpytusatopom — 83 MoOut/c, mostomy pemeno moctpouts JIBC Ha 0Oaze
texHonoruii  Fast Ethernet, Gigabit Ethernet. MHbopMannoHHEIME TOTOKaMU
ylpaBisier Mapupytusarop ¢ nojuepxkkoii VLAN. Pacyer mH(poOpMaimoHHbIX
MOTOKOB Il OECIPOBOJHOIO IocTyma K cetu (6,8 MOUT/C), a Takke IUIOIah
MOMEIIEHNH M3/1aTeIbCKOTO IIEHTpa IMOKA3aiH, YTO HEOOXOJUMO MHHHMYM [BE
toukn goctynma D-Link DWL-6700AP cranmapra WiFi IEEE 802.11g/n.
Pazpaborannass JIBC oObpemuaser 18 pabodymx craHOWE COTPYOHUKOB H
aJMHUHUCTpanuu, 3 cepBepa, 5 MHOTOQYHKIMOHAIBHBIX YCTPOMCTB, IIIIO3
Wnteprer. YeTblpe cerMeHTa CeTH MOCTpOeHbl Ha kommyTaropax DGS-1100-
10/ME, DGS-1100-16/ME, DGS-1100-06/ME xommanuu D-Link. Cermenr,
o0pemuHION KoHTpoyutep nomena MS Windows Server, MS Exchange Server
n cepep «l1C: Ilpennpusitue», peanm3oBaH Ha ckopoctu 1000 Mout/c. B
OCTaJIbHBIX 3-X cermeHTax kiueHTckue 1K B 3aBUCHMOCTH OT CETEBBIX aJalTEPOB
paborator Ha ckopoctsax 100/1000 Mout/c. Tlpm 3amene IIK 3ameHa
KOMMYTaToOpoB M KaOenbHOH WHQPACTPyKTyphl HE HYyKHA, T.K.  IPOEKT
peann3oBaH C «3armacom», Kabeau M KOMMYTATOPBI IOJICP)KHUBAIOT CKOPOCTb
1000 Mour/c. Kitouesim 3BeHom JIBC wu3pmarenbckoro IeHTpa  sSBISETCS

mapupytuzarop Mikrotik RB951G-2HnD. J[lanHoe mnporpaMMHO-anmapaTHoe
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pemienue otHocuTcst kK kiaccy SOHO, mopnmepkuBaer texHonoruto VLAN u
XOPOIIO 3apEKOMEHI0BaN0 cels sl peayu3alliu MOoJI00HBIX MPOEeKTOB. Beero B
MIPOEKTe Ha KOMMYyTaTopax M MapiipyTtusarope kommanmu Mikrotik Hactpoeno
mectb VLAN: mepBasi o0benuHseT paboune CTaHIMU JU3AHHEPCKOTO OTAeTa H
otmena mponax, Bropas — I[IK Oyxranrepuu, Tpetbs — I[IK ammunmCTpanmm,
yerBepTass — [IK mpousBopcTBeHHOTo oOTHena, mHsATasi — CepBEpbl, LIecTas
NpejHa3HAUYeHa JUIl  YINpaBJCHUWs, OHa OOBEOMHSET aKTHBHOE CETEBOE
obopynoBanue JIBC, moctynm k Hell MMeeT TOJBKO CETEBOM aJMHHUCTPATOP.
Hoctyn B WHTepHeT aJi1 COTPYJHUKOB IIEHTpa peajlu30BaH 4Yepe3 I3
Traffic Inspector otedecTBeHHON Kommanuu Smart-Soft, B 10 11r03a BBITIOTHEHBI
HACTPOWKM JUIA  TONB30BaTeNel, BKIIOYCHBI (WIBTPHI HAa  JOCTYH K
HEXKENaTeIbHOMY KOHTEHTY, UISi 3KOHOMUHM TpaduKa W CHIDKCHHM 3aTpaT Ha
JIOCTYII B VIHTEpHET BKIIIOUEH U HACTPOCH NMPOKCH-CEpPBEP. AHTHBHUPYCHAS 3alllUTa
JIBC 6a3upyercs Ha ESET NOD32 Antivirus Smart Security Business Edition.

B xone npoextuposanus pazpadorana cxema JIBC u3naTenbckoro eHTpa B
MS Visio, BbINOIHEH pacdyeT MHPOPMALMOHHBIX MOTOKOB AT KaXKI0T0 aOOHEHTa
JIBC, BbIOpaHO aKTHBHOE U TIAaCCUBHOE CETEBOE O00OpyJOBaHUE, H3ydeHa
texHonorus [EEE 802.1Q u mactpoenst VLAN Ha kommyratopax D-Link u
Mapmpytuzarope Mikrotik, ycranoBieHo u HactpoeHo [10 Ha mutro3e UHTEpHET,

BBIOpaHO pelIeHNe ISl aHTUBUPYCHOM 3anuTsl JIBC.
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SJIEKTPOMOBWJIN: IIAT B BYAYIIEE

Mumenko B.E.

Hayunslii pykoBoauTesnbs — K.T.H., go1l. YennanoB A.B.
CTAMT um. A.T. TymanoBa, cnenuanbHOCTb «T»
Crynuucknii punman MAU, xap. MCulAT
e-mail: XzedX888@yandex.ru

MBI IPHUBBIKIN K ABHTATENAM BHYTPEHHETO CTOpaHus, HO B Oyxymiem BCE
n3MeHutcs... B manexom 1839 rony B [lotnanaum ObuT pa3paboTaH TEPBBIA B
MHpE IEKTPHUECKI aBTOMOOMIIb. Ho ¢ TeX mop mupoKoro pa3BUTHS TEXHOIOTHHI
NIEKTPUUYECKUX M THOPUAHBIX aBTOMOOMJIEH HE MOIydmsu. YTo HE CKakemb O
JIBUTATENSIX BHYTpeHHero cropanus. Ho B cOBpeMEHHOM Mupe B CBS3U C
JIOPOTOBU3HOI TOIUIMBA M 3a00TOH 00 HKOJOTMHM MHOTHE aBTOIPOU3BOAUTEIN
Hayald BKJIAAbIBaTh OTPOMHBIE CpEACTBA S CO3JAHUS  aBTOMOOWMIIEH,
paboTarommx Ha 3JeKTpHYecKux apuratensx. I[lpommo 177 mer! U Bor yxe
AIIEKTPOMOOWIIA SBISIIOTCS HE KOHIICNIT-KapaMH, a HACTOSIIMMU CEePHUHBIMHU
aBToMoOmsmu. Ceifgac, B Hamle BpeMsi HEBO3MOXKHO IIPEICTaBUThH KHU3HB 03
aBToMoOmMIIeH. JIMYHBIN, CHenTeXHUKAa W OOMICCTBEHHBIH TPAHCIIOPT OKPYKAIOT
Hac moBctony. JKusub yckopsercs! Ho mbl He 3amymbiBaeMcsi (WM MOYTH HE
3aayMbIBaeMcs!), Kak BBIXJIONBI 3arpsA3HAIOT atMochepy. I saasa Ha 3Ty cuTyaruio
C 3arps3HEHHEM BO3/lyXa, IMEHHUThIE aBTOKOMITAHUH CTPEMATCS pa3paboTaTh CBOU
JNeKTpudeckne u TuOpuaHble aBromoOmmu! Takke He crowT 3a0bIBaTh 00
ABTOMOOMJISAIX C BOZOPOIHBIM JIBUTATENIEM. DTO MOJEIH OT Pa3HbIX aBTOKOMITAHHH,
takux Kak Audi-A7-Sportback-H-tron-quattro, Golf-Sportwagen-HyMotion u
Passat-HyMotion. Haubonee mporpeccupytommasi komnanust — Tesla Motors. Ota
KoMmmanus Obula ocHoBaHa WMioHom Mackom B 2003 romy. Kommanus Tesla
Motors paspaborajla HECKOJBKO MOJENeH CBOMX JJIEKTpOKapoB. Takke He
3a0bIBacM JpYrHX TpeAcTaBuTeneld, or kommanmii BMW u GM, a Takxke
Mitsubishi Motors. CootBeTctBerHO BMW 13, Chevy Volt u Mitsubishi I-MiEV.
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Ho, HEecMOTpst Ha MOCTOSHHBIE Pa3pabOTKH, KOTOphIe BEAyTCS B ITOH obmactwy,
TOBOPHUTH O TOM, YTO CKOPO BCE aBTOMOOMIM OyIyT 3aMEHEHBI JJICKTPOMOOMISIMH,
pao. Bce 51O 0O0BsSICHACTCA HEXENaHHEM OOJNBIIMHCTBA AaBTOBJAICNBICB
3aMEHHUTh CBOW OOBIYHBI AaBTOMOOWIL Ha JJIEKTPOMOOMIb. MBI NPHUBBIKIN K
JIBUTATENIIM BHYTpPEHHEro cropanus. Ho ckopo Bce m3MmeHHTCS. Yxe ceifuac
MOXHO BCTPETHTh OJJIeKTpoMoOWIM Ha poporax Poccum. Jlrogm moxynaror
JICKTPOBEIIOCHIIE/IBI M 3JIEKTPOCKYTEPBI, YTOOBI 10OMpaThes 10 paboTsl. Bo Beeit
EBpome yxe cymiecTByroT OecrulaTHbIE 3apsiAHbIe CTaHUMH. JIIOIM TOKynaroT
AJIEKTPOMOOWIIb U COBEPLICHHO OECIIATHO IYTEHIECTBYIOT OT "3apsiku K
3apsnke" gepes Ilpary, [Tapmwxk, bepina n Amctepnam. Takue CTaHITNH yKe €CTh U
B Poccun. DnekTpoTpaHCIOpT MPUXOJUT B HAILY JKU3HB, XOTHM MBI 3TOTO MJIX HET.
B He TakoM yx manmexom Oymymiem 3 Hairero ropoja mnponaryT Bce A3C. Bozmyx
CTaHeT uuile, a ropo] Tume. ORHaX/Abl, B OYEpeHON pa3 BBIHAS M3 JA0Ma, MbI
NomajgeM B COBEPLIEHHO Apyrod MHp. OTO OygeT MHUp DIIEKTPHUYECKOTro

TpaHcnopra. Hauano HOBO 9pbl IPOMBIIIICHHOCTH U MAIIMHOCTPOEHUSL.
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Cexuus Ne 2 MarepuaJioBe/ieHie, TEXHOJIOT U
M aBTOMATH3aIus 00padoTKU
MaTepHuasjioB

PykoBoauTenb ceKIUM:
aoil., K.T.H. [loasiko O.A.

142800, r. CtynuHo, yi. [Ipuctanunonsas, a. 4,

Crynunckuii punuan I'BOY BO «MockoBCKuil aBUAIIMOHHBIA HHCTHUTYT
(HaIMOHATBHBIN UCCIIECNOBATENECKII YHHBEPCUTETY

Kadenpa «Texnomorust u aBToMaTu3anus o0OpaboTKH MaTepHaIoBy

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

YHPABJIEHUE CKOPOCTBIO OXJIAKJIAEHUSA ITPU 3AKAJIKE
JUCKOB 13 ’KAPOITPOYHBIX HUKEJIEBBIX CIIJIABOB

bepesuna U.A., Pribannosa E.H.

Hayunslii pykoBoauTens — k.T.H. Peinnenkos [1.B.
OAO «CrynuHCKas MEeTaJUTyprudeckas KOMIaHU»
e-mail: berezina@smk.ru

CKOpOCTh OXJIaXKICHHS MPU 3aKajKe IUCKOB M3 JYKAPOIPOYHBIX HHUKEIEBBIX
CIUTAaBOB OKa3bIBaCT BIUSHHE HAa C€r0 AKCIUTyaTallMOHHBIC XapaKTCPUCTHKH.
B Tabnmme 1 mpuBeneHB NaHHBIE O CBOWCTBaX KPYHMHOTAO0APHTHBIX [HCKOB,
MOJYYCHHBIX 110 TEXHOJIOTHUH TPAHYIbHON MeTaIuTyprud. J{UCKU OBLTH 3aKalCHBI B

karicyne u 6e3 He€. Karicyna usrorosnena u3 6-mmwummmMeTpoBoit ctanmm Ct20.
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Ta6auma 1.
Pe3ybTaThl HCIIBITAHUS JUCKOB, TEPMO0OPA0OTAHHBIX B Kalncy.1e U 0e3 KancyJbl.
B cko0kax yKa3aHO KOJHMYeCTBO JHCKOB B BbIOOpKe

OB, Go2, KCU,
Cocrosinue Kre/mm’ Kre/mm’ 3, % v, % Krem/em’
be3 karcyisl (64) 153,7 111,2 22,7 24,0 5,0
B xancyne (157) 151,5 107,8 24,0 23,5 5,7
Pa3nuna 3navyeHumii, adc. 2,2 3,4 -1,4 0,4 -0,7
Pa3nuia 3Ha4yeHuid, OTH.,
% 1,4 3,1 -6,1 1,9 -14,0

Kpome 3akamkm B kamcyne u 0e3 Kamcynsl, YHPaBIATH CKOPOCTBIO
OXJTXKIICHUS MOYXHO, BapbUpysd HWHTEHCHBHOCTH BO3IYIIHOTO IOTOKAa B Kamepe
oxuaxaeHus. Kamepa cHaO)XeHa BO3IyXOHArHETATEISIMH BEHTHIIATOPHOTO THIIA.
Yactora uX BpalleHHs MOXeT MeHATbcs B mpeaenax oT 30 mo 60 I'm, uto
NIPUBOANT K W3MEHEHHIO 00BbEMa NMPOKayMBaeMOro uepe3 Kamepy Bozxayxa. [lims
OLIGHKM  OXJaXJaroIeil CmocoOHOCTH Kamephl Oblda TPOBEAEHA  CepHs
OKCIIEPUMEHTOB.

Temmer maccoit 300 Kr ¢ 3aueKaHEHHOW TEPMOMAPOW OXJIAKIAJICS IMOCIe
narpesa 10 1200°C npu gactore Bpamenus BeHTHIATOpoB 30 u 50 I'u. Eme oxHo
OXJIAXIICHHE OBLIO OCYIIECTBICHO /IS TOTO JK€ TEMIUIETa, YITAKOBAaHHOTO B
KaIlCyiy, YTOOBI CBIMHTHPOBATh OXJIaXIICHHE JHCKa B Karcyie. [lo pe3ympraTtam

OKCIIEPUMEHTOB  OBbUIM  TOCTpOeHbl  KpuBble  oxiaxaenus  (Puc. 1).

1200
1100 N\
1000 |\
A
o 0T s---30ry, Puc. 1. I'paduxu oxnaxaeHus TeMIuiera npu
S W
e 800 N\ —— s0ry, Pa3IMYHBIX YCIOBUSIX OXJIAXKICHUS
700
\ N B kancyne
600 \
AN
500 =
T
0 5 10 15 20 25 30 35 40 45 50 55
Bpemsa, MuH

Jis  >kapONpOYHBIX HHUKEJIEBBIX CIUIABOB HMEET 3HAUCHHE CKOPOCTh
oXIaxaeHus 10 Temmneparyp nopsjaka 700-800°C. [Tanee B GOJNBIIMHCTBE CILIABAB
mpeKpamarTcs (Ha3oBble U3MCHEHUS, U CKOPOCTh OXJIAXKICHHS MEPECTaéT UrpaTh
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OIPEACIAIONIYIO POJIb Ul TIOJydeHHsl CBOMCTB TIpu TepmooOpadoTke. Jlis
muamasona temmeparyp 1200-700°C GbUIM  OLIEHEHBI CKOPOCTH  OXJIAXKIEHHS
TemiuieTa. Pesynbrarsr 00001mmeHs! B Ta0m. 2.

Tadauma 2
CkopocTH oXJIaKIeHUs TeMIUIeTa MPH Pa3JHYHbIX YCJIOBHAX OXJIAKIEHUS
(B cko0Kax NMOKa3aHbI PACYETHBIE 3HAYEHHUSI ¢ BEJINYMHON TOCTOBEPHOCTH
annpoxkcumanuu 0,97-0,99)

Ne YecaoBHe 0XJ1a:K1eHHS CkopocTh
OXJIAZK/IEH U,
°C/mun

1 | Yacrora BpamieHHsI BEHTHIIITOPOB Bo3ayxoHaraetarecs 30 I'g 10 (9,56)
YacroTa BpalleHHs: BEHTHISITOPOB BozayxoHarHerarecs: 50 I'g 20 (19,23)

3 | Yacrora BpamieHust BEHTHIATOPOB Bo3ayxoHarHeratecs 50 'y, temrutet B | 30 (28,46)
Karcyie
BriBoabr:

1. INonydyeHbl KpUBBIC OXJIKACHHS JUIA KpPYIMHOraOapUTHBIX JHUCKOB M3
KapONPOUYHBIX HUKEJIEBBIX CIIJIABOB B KaMEPE OXJIaAXKICHUA.

2. YcTaHOBIIGH [MAaNa30oH CKOPOCTEH OXJaXIeHWs s IPOMBIIUICHHON
KaMEpPhbI OXJIAXKICHUA.

3. Iloka3aHo, YTO OXJIAJUTENbHAS KaMepa HE MOXET OOECIeYUTh PaBHYIO
CKOPOCTh  OXJXICHHUS JUId [HCKA, OXJIAXIAeMOro B Kamcyne u 0e3 Heé.
CrenoBatellbHO, PEIIeHNE O CHATUH KarcCyibl Iepel] TepMOOOpabOTKOH TOIKHO
MIPUHAMATBCS C Y4ETOM TOTO, YTO CBOMCTBA JHMCKA HEM30EKHO OyIyT OTIIMYATHCS

OT I10JIy4aeMBIX [10 CEpUIHON TEXHOJIOTUU.
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O ®OPMUPOBAHHUU IT'PAHYJI C OCTATKAMM JINTOM
CTPYKTYPbI B KOMITAKTAX
N3 KAPOITPOYHBIX HUKEJEBBIX CIIJTABOB

PribanmoBa E.H., bepesuna 1. A.

Hayunslii pykoBonuTens — K.T.H. Peianenkos J[.B.
OAO «CrynuHckasi METalTypruyecKkasi KOMIIaHus»
e-mail: rybantsova@smk.ru

OnHO U3 SBJICHUI, KOTOPOE MOKHO HAOJIOATh B U3/ICIUIX U3 KapONPOUHBIX
HUKEJEBBIX CIUIaBOB, IOJIy4a€MbIX METOJOM TOpSYEro HM30CTaTHYECKOTO
[IPECCOBaHMS W3  TpaHyls, SBISIOTCS
IpaHylibl, HMMEIOIINE MPU3HAKH JIHTOH
CTpYyKTYypHI (puc. 1).

UccnenoBaHust ~ KOMIIAKTOB W3

Pa3JIMYHBIX CIIIaBOB IOKA3bIBAKOT, YTO

\ 50 MM

«IMTOM ~ Kapkac»  TakuX  TpaHy’d Lo ey ¥

o s & % SRS i
Y Puc. 1. I'panyna ¢ npuzHakaMu JUTOMH
IIpeACTaBIseT co0oit KapOu/Ipl,
CTPYKTYPbl B KOMIIAKTE M3 HUKEJIEBOTO
pacmoIoKEHHbBIE o JINHHASM, Crasa

COOTBETCTBYIOIINM HCXOIHOH NEHAPUTHOHN CTPYKType rpanyil. O BBIIBICHHH ITOM
CTPYKTYPHOH aHOMAJIMM HMEJINCHh COOOIICHUS YK€ B IIE€PBBIE TOJbI OCBOCHUS
MeTaJLUTypruu rpanyni. E€ cBs3pIBanu ¢ pasHbIMH NIPUYMHAMU:

1. ObOpa3oBanue TpaHyll ¢ MOBBIIICHHBIM KOJIMYECTBOM YIJIEpOJia ¥ CHIIBHO
JIUKBUPYIOLINX 3JIEMEHTOB B rpouecce pacIbUICHUs JJIEKTPOJa,
M3rOTaBIUBAEMOrO U3 JOCTATOYHO KPYIHBIX XMMUYECKU HEOJAHOPOIHBIX CIIUTKOB.

2. Paznuumem TemmepaTyphl ITOJHOTO PacTBOpEHHs Y -(a3bl U TpaHys
Pa3IMYHOM KPYITHOCTH.

3. Pa3nuyHOi cTemeHplo AedopmManuu TpaHylT Pa3sHOM KPYHMHOCTH, M, Kak
CIIEJICTBUE, PA3IMYHON TEMIEPATYPOH UX PEKPUCTAIUIN3ALMHA U TOMOT€HU3AIIH.

Kaxngoe wn3 mnepedncieHHBIX OOBSCHEHHI MOXET OBITh NPUMEHEHO B

OHpe,I[CJ'IéHHBIX, OrpaHUYCHHBIX PAAOM YCHOBHﬁ, ClIy4dasXx, OAHAKO SKCIICPHUMCHTBI
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MOKA3BIBAIOT, YTO TAKWE TPAHYJBI BBIABISAIOTCS B MOHOJUTE M MPU OTCYTCTBUH
3TUX YCJIOBH.

B mHacrosmeir paboTe MPEONPHHATH TONBITKH KaK yCTPAaHUTH ATy
CTPYKTYPHYIO aHOMAJIMIO TIOCPEACTBOM JIOTIOJHUTEIbHON TEPMHUYECKON U
Oapudeckoil 00paOOTKH, TaKk M CIPOBOLMPOBATH YCWJICHHE O3TOTO SIBICHUS
CHELUaIbHBIMU TEXHOJIOTMYECKUMU TPUEMAMH.

Ha ocHOBe »JKcIepUMEHTaNbHBIX PE3YNbTaTOB TMPEATI0KEH MEXaHU3M
00pa3oBaHMsl TAKUX TPAHYJI, COTJIACHO KOTOPOMY, HX 00pa30BaHKe MPOHCXOIUT IO
CIeAYIOIIEH CXeMeE:

1. ITpn pacmbIIeHUH 37MEKTPOJa BO3HHKAIOT MOMEHTHI HECTAOMIBHOTO
TOPEHHUs IUIa3Mbl, B pE3ylbTaTe KOTOPBIX HA OIUIABIAEMON IMOBEPXHOCTH
anexTposa Gopmupyercst 4EpHBIN HaNET, coaeprkammii okoio 50% (ar.) yriaepona;

2. IIpn omnaBiaeHUM MOBEPXHOCTH DIEKTPOJA YIJIEPOA HEPEXOIUT B
pacIuiaBiIeHHBIH MeTasll, U3 KOTOPOTro (GOPMHUPYIOTCS TPaHyJIbl. 3a CYET TOTO, YTO
pacraBiIeHHBIH ci1oil umeeT ToaumHy 20-50 MKM, BpeMeHH, B Te4EHHE KOTOPOTO
KHUAKMHA MeTajul JIBMDKETCS K mepudepud Topua, B OOJIBIIMHCTBE CIIydaeB
OKa3bIBACTCSA JIOCTATOYHO I Oojee-MEeHee pPAaBHOMEPHOTO paCHpeieiIeHuUs
yriepo/ia 1o o0bEMy XKHAKOTO MeTaslla;

3. I'panymna, oOpa3zoBaBmIasics MO TaKOMY MEXaHHM3My, oOjamaeT Oosee
BBICOKOM  TBEPHOCTBIO Ha (OHE JAPYrMX TpaHyl, I[09TOMY B  XOje
ra30CTaTUPOBAHMS HE IIPETEPIIeBACT M3MEHEHHST ()OPMBI, OCTaBasiCh CHEePUIECKOH.

I'panynel ¢ mpu3HAKaMH JIUTOH CTPYKTYpPHI SBISIOTCA HEYCTPaHUMBIM
JIePEeKTOM MHKPOCTPYKTYPHl KOMITAKTOB, M3TOTOBJICHHBIX IO TEXHOJIOTHH, TPHU
KOTOPOM TpaHyJibl MOIY4alOT METOJOM paCHbUIEHHs BPAIIalOMIEroCcs dJIEKTPOAa.
Hu pomonmuuTensHas Gapudeckas, HU JONOJHHUTENbHAS TepMHUYecKas oOpaboTka

HE MPUBOAAT K BHAUMOMY YMCHBIICHUIO UX KOHICHTPAIUU B ITIOJIC MPIKpOH.IJ'IPIq)a.
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3D CTPYKTYPHO-TEOMETPUYECKAA MOJEJIb CTPOEHUA
TUTAHOBBIX CIINTABOB B CUCTEME «TPEXMEPHOI'O
MATEPUAJIOBEAEHUA (3DMS)»

Jpsaeako MLA.

Hay4Hb1i pykoBOANTENH — CT. TIpenoiaBaTenb, K.1.H. Hectepos IL.A.
Crymuackuii pumuan MAU, xap. « TAOM»
e-mail: oranos94@mail.ru

TpynuoctH HETIOCPEICTBEHHOTO aHanmm3a " PEKOHCTPYKIIUH
MIPOCTPAHCTBEHHOTO  CTPYKTYPHOTO CTPOCHHS MOTYT OBITh  IIPEOJIOJICHBI
CTPYKTYPHO-T€OMETPHUIECCKIM 3D KOMIBIOTEPHBIM MOJICITNPOBAHNEM
CTPYKTYPHOTO CTPOCHHS, KOTOPOE PAacCCMaTPHBACTCS HAMH KakK JOTIOJHSIOLIAS
cocTaBHas  4acTb cucrembl  «VHTErpupoOBaHHOIO BrruncnurensHoro
Marepuanosenenus u HWmxunupusaran (ICME). ICME  6a3upyercs Ha
MacmTaOHO-pa3MEPHOM — MEPapXUYECKOM  YPOBHE  CTPYKTYPHOIO — CTPOCHHS
METAJUTMYECKUX MaTEepPHajOB: IEKTPOHHOE CTPOCHHE —> aTOMHOE CTPOCHHE —>
ME30CTPYKTypa — KOHTHHYYM. Mcmonb3yembie B ICME OCHOBHBIE IMOJIOKEHUS,
MOAXOABI, METOJbI, NPOrPaMMHBIE CpEICTBA M  pE3yibTaThl — aHaIW3a,
PEKOHCTPYKIIMM W TECTHPOBAHUS IPOCTPAHCTBEHHOTO CTPYKTYPHOTO CTPOCHHMS
METAUINYECKUX MaTepHajoB 00beANHEHBl B HAyYHOE HampasiieHHe «TpexmepHoe
MatepuanoBenerue (3DMS)».

3D  KOMIBIOTEpPHOE  CTPYKTYpPHO-TEOMETPHUYECKOE  MOAEIMPOBAHHE
MOJIM3PUUECKOT0 CTPYKTYPHOTO CTPOCHHS M €ro BH3yalW3alMu Oa3upyercs Ha
MaTepPHAJIOBEACHNH,  TEPMOJMHAMHUKE,  KPUCTALIOTpAdUH  METAIHYCCKUX
MaTepualoB, ¥ 3aKJIF0YaeTCsl B MPEoOpa3oBaHUH TEOPETHUYECKH 0OOCHOBAHHOW U
HKCIIEPUMEHTAIEHO TOATBEPXAEHHONH MH(OpMAMu O CTPYKTYPHOM CTPOCHHH
METa/UIOB U CIUIaBOB, B T€OMETPUYECKYI0 Mojenb. Ilpu 3ToM ucCHonb30BaluCh
TEOPETHYECKUE TIPEJCTABJICHNUS O pPABHOBECHBIX (HOpMax KpPHCTAUIUTOB B
COOTBETCTBHHM C HpHHIUIOM [mO6ca-Bynbda u yCrnoBUsIX MOTHOTO JOMOTHEHHUS

H30JIUPOBAHHBIM MHOTOTPAaHHHKOM ITIPOCTPAHCTBA 0€3 MPOMEXYTKOB, HaJIOKECHUI
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1 KOMOMHAIIUH ¢ IPyTUMH MHOTOTpaHHUKaMHU. [IpUHATHIN YHCTO TreOMEeTPHUYECKHH
MOJX0J, M30MPATETPHOTO U TIOCIIEAOBATEIBHOTO MNPUTYIUICHHS Oojee OCTPBIX
MeX(}a3HBIX 0ff IBYIpaHHBIX YIJIOB OcTaTO4HOW [-ha3oif B BepmimHax, a 3aTeM B
péOpax C COKpalieHHEeM TpPAaHWYHBIX IOBEPXHOCTEH HM30JIMPOBAHHOTO O-
KPHUCTAJUINTA W 3aMEHOW 00l TPaHMI] HA Of3 TPaHUNBl ¢ Ooiee HU3KHM YPOBHEM
SHEpPrUu W 00pa3oBaHHME eaUMHOro 00bEMa ocratouHod B-¢a3sl 6e3 B rpaHuUIl
corjmacyercs ¢ 0000mEHHBIMH Mak JIMHOM JaHHBIMH 00 OTHOCHUTEIBHOM
COOTHOIIICHUU DHEPruu Mex(a3HbIX/MEKIPaHUYHBIX TpaHul. [lpenmonaraercs,
YTO KaxJas CTPYKTypHas COCTABISIOIIAs MpPEACTaBIseT CO0OH CIUIONIHYIO,
OJTHOPOJHYIO, H30TPOIHYIO AehopMUpyeMyIo cpeay. Mcxons u3 BaKHOCTH 3ajad
ynpasieHus mapamerpamMu 3D Mozenell NpOCTPaHCTBEHHOTO CTPYKTYPHOTO
CTPOCHMSI METAJUIOB W CIUIABOB M, KaK CJEJCTBHE, BEPOSTHOTO YHPABJICHUS
MEXaHHYECKHMH CBOMCTBAaMH M MX HPOTHO3MpOBaHUs mnpeiaraercs 3D monens
MEKKPUCTALTUTHBIX U Mek(pa3HbIX 00beMoB. Oco00Tr0 BHUMAHUS, Ha HAIIl B3TJISL,
3aCIIy’KMBaeT BO3MOXHOCTh HCHOJNB30BaHHA 3D CTPYKTYpHO-T€OMETPHUYECKOTO
MOJICTUPOBAHUS U MOJIETHPOBAHMUS CTPYKTYPHOTO COCTOSIHHS IpU pa3padoTke
nehopMUPYEMBIX CIIJIABOB HA OCHOBE MHTEpMETAITUA0B THTaHa Ti3Al (op-CritaBer)
n TiAl (y-crmaBsl). OTH CIUIaBbl, KaK IOTCHIHAIBGHO CYIEp:KapoNpOUHbIE II0
OTHOIICHHIO K TPOMBIIUICHHBIM THTAHOBBIM CIUIaBaM, HPUBICKAIOT K cebe
BHUMaHHue Ooiee 40 jer.

ConepxkarenbHoe JOCTOMHCTBO 3D CTPYKTYypHO-TreOMEeTpUUECKOro Noaxoaa
K KOHCTPYMPOBAaHHIO PABHOBECHOTO IOJIMDIPUIECKOTO CTPYKTYPHOTO CTPOCHHS
-, TICEBI0-0. W O+(-TUTAHOBBIX CIUIABOB C HCHOJH30BAaHHEM KOMIBIOTEPHOTO
MOJICTTMPOBAHMS 3aKIIOYACTCSA B! BU3YyalH3allUM, PACIIMPSIONUICH W yIPOIIAromei
BOCHPHITHE; MacCIITaOMPYEMOCTH CTPYKTYPHBIX COCTABIISIOMINX; BO3MOXKHOCTH
LIEJICHATIPABJICHHOTO BO3JCHCTBUSL Ha OTHCNIbHBIC IapameTpsl; paspadotke 3D
MoOJIeIell MEKKPUCTAJUIUTHBIX U MEX(pa3HbIX 00BEMOB; KOJIMUECTBEHHON OLICHKE

TaKHUX CTEPEOJOTUYECKUX MapaMeTPOB CTPYKTYPHOTO CTPOEHMS KaK aOCONIOTHBIC
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YACIBHBIE MEKIPAaHUYHBIC U Me)K(ba?,HI)Ie TOBEPXHOCTHU U 00BbEMBI Yy CijiaBoB C

pa3NUYIHON BENMYMHON 3epHa 1 00beMHOIT 1o1ei B-¢ha3sl.

KOMITBIOTEPHBIN AHAJIA3 1 COBEPIIEHCTBOBAHME TEXHOJIOT UM
ITAMITIOBKHA JUCKA TYPBHUHBI 3 HUKEJIEBOI'O CILVIABA

Bomakosa E.A.

Hayunslit pykoBoauTens — 3aB. kadenpoid, 1.7.H. OBunHHNKOB A.B.
Crynunckuii ¢pumuan MAU, kadp. « TAOM»
e-mail: volk2313@gmail.com

HanéxrocTs Hambomee THKENO HATPYKEHHBIX JeTajiell TypOOpeaKkTHBHOTO
JIBUTATENs] — JHMCKOB TYPOWHBI ONPENENIACTCS COBEPIICHCTBOM TEXHOJIOTUH HX
npousBoacTBa. OOHMM W3 HEIOCTATKOB OOJBIIMHCTBA TEXHOJOTMYCCKUX
MIPOLIECCOB  LITAMIIOBKH JIUCKOB SIBJSIETCS HEpaBHOMEpPHOE paclipesiesieHHne
HAKOILICHHOH JedopMalinu, Kak mo 00bEMY MOKOBKH, TaK U MO 00BEMY YHCTOBOM
netand. OTo OOYCIOBIEHO MPHUHIUIHAIBHBIM OTIMYHEM MPOCTOH  (HOpMBI
3arOTOBKH OT CJIOKHOHN (POPMBI IIOKOBKH. Pa3nnune crenenn aedopMiupoBaHHOCTH
oOnacTeii TOKOBKM TPHBOAMT K  HEPABHOMEPHOCTH  (POPMHUPYIOIIEHCS
MHKPOCTPYKTYPBI U MEXaHHUYSCKHX CBOWCTB, CHIDKAaeT pecypc pabOTHI IHCKa.
Oco0eHHO BEeIMK PHUCK JTOTO MpPH UITAMIIOBKE MOKOBOK JIMCKOB M3 JHUTHIX
3aroTOBOK

B pabore wuccienoBaHa BO3MOMKHOCTb IOBBILICHHS PaBHOMEPHOCTH
pacmpesieneHusl HaKOTUICHHOW JieopMaruy o 00bEMY MTOKOBKU 0€3 YBETHUSHHSI
guciia TEXHOJOTHYCCKUX IEPEXOJ0B MITAMIIOBKU. B kauecTtBe 00BEKTA BBI6paHa
TEXHOJIOTHS INTAMIIOBKM Ha THAPABIMYSCKOM TMpecce MOUCKa TYpOWHBI U3
HukeneBoro cmiapa OlI1742. B kadecTBe HMHCTPYMEHTa HCCICIOBaHUS
ucronb3oBasn oredectBeHHyto CAE — cucreMy MoJEIMpOBaHUsI TPOIECCOB
rulactuueckoit geopmarmu QForm.

Ilpu MOJICIIUPOBAHUH JIeHCTBYIOIIEH TEXHOJIOTUH IITAMIIOBKH
HEpPaBHOMEPHOCTh HakoIuleHHOW nedopmarmu (HII) B mepemenax KOHTypa
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YHCTOBOM JIeTany JOCTUTAET 3HAYUTEIFHOTO YPOBHS: B CEpEANHE MMOJIOTHA JIFCKA —
obnactpk ¢ pazdpocom 0,6 - 3,4 morapudmuyeckoi Aegopmanuu 1 1Be 00JIACTH C
yYMepeHHOH nedopMupoBaHHOCTRIO B BepxHeH (1,1) u Hkneit (1,06) gactn obona
nucka. B obmactu oOpasma mox Mexanndeckue ncnbitanus HJ[ cocrasmsier 1,1 u
MPUMEPHO COOTBETCTBYeT cpemHed HJI B mpenenmax OOTOYEHHOH 3aroTOBKH.
KoMIproTepHBIii aHAN3 TIEPEX00B JICHCTBYIOMICH TEXHOJOTHH C IPHMEHCHHEM
KOOPJMHATHOM JIarpaHKeBou CEeTKH MOKAa3bIBAET, 4TO JBe
ciaboseopMUpOBaHHBIE 30HBI B CEpeIUHE IOJOTHA JMCKA HACIEJOBaHbl OT
OCa)XCHHOU 3aroToBKU. VX (QopMUpOBaHHE HAYMHACTCS yXKE Ha TEPBON OCAJKE
BCJIEJICTBHAE NEHCTBUS CHJI KOHTaKTHOTO TPEHHSA, IIPETSATCTBYIOIIETO TEYCHHUIO
MeTaJuia OT IEHTpa K Mepu(epHH.

s ymenslieHus: HepaBHoMepHoctd HJI Ha 3Tamne mepBoil ocalku BMECTO
IUTIOCKMX OOHKOB TMPEUIOKEHO HCIONb30BaHue (HacOHHOHM Turomanku. Jlis
YCTOWYHMBOTO pa3MeIeHUs] HCXOAHOM 3ar0TOBKU BBICTYIIBI BBIIIOJHEHBI B BEPXHEM,
a BNAJMHBI — B HIDKHEM Oolike. KoH(HUTypaIiio BEICTYIOB U BIAIUH ONPEACIAIH
UCXOAS M3 JIOKAIBHOTO Jie(OpMHUPOBAHUSI HEOOXOAMMBIX 30H 3aroToBKH. Jljist
nmoJrydeHus: 6osee paBHOMEpHOTO pacrhpenenenns HJl 3aroTOBKy JOMOJTHUTEIHLHO
KaHTOB&JIM MEXJy MepBOM u BTOpoM ocagkamu. B pesynbrare H/l B cepenune
MTOJIOTHA TUCKA YJIOoKWiIack B mHTepBal 0,8 - 2,6; B BepxHel yacTu 00ona JaucKa —
1,3, mmkHeit — 1,4; B obpasie — 1,2.

Hccnenyemass TMOKOBKAa JUCKa HMMEET  HEOOJNBIIYID  aCHMMETPHIO
OTHOCHTENIFHO TIOBEPXHOCTH pPa3b&Ma, YTO MO3BOJIMIO HCIIOJIB30BaTh KAaHTOBKY
OCaXCHHOW 3arOTOBKM Tiepell MEepBOW IITAMIIOBKOW IUIS JIOTOJHUTEIHHOTO
BeipaBHuBaHus HJI. Kpome Toro, B mporecce uccieaoBaHuil ObUIO YCTaHOBJICHO,
9TO OTKa3 OT IUIOCKHX TOPW3OHTATBHBIX YYaCTKOB Ha BBICTyNaX (HacOHHOU
TUTOIIAAKHA U OCAJKH B IOJIB3Yy IMOJIHOCTBIO CKPYIIIEHHBIX TaK JK€ HCKIFOYacT
CHIIbHYIO JIOKanmu3auuio jaedopmainuu. B pesynbrare ObUIO MOJIy4E€HO HTOrOBOE
pacnpenenenue HJ[ B moxoBke: cepequHa moioTHa aucka 1,9 - 2,7; BepxHss 4acTh
oboma mucka 1,7; mwkwss - 1,0; obpaser — 1,2.
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Takum o6pa3oM, npuMeHeHHe (ACOHHON IUIOMAIKK Ui OCaAKH H
JTOTIOTHUTENBHBIX ~ KAaHTOBOK  3arOTOBKM  OOECHEYMBAEeT  CYIIECTBEHHOE
BeipaBHuBaHne HJI 1o o00bEMYy OOTOYEHHOH TOKOBKM M YIyd4lIaeT MPOTrHO3

PaBHOMEPHOCTH pacTpeie/ieHNs] MEXaHMYECKUX CBOMCTB.

OLEHKA OITUMAJIBHOI'O KOMIIVIEKCA MEXAHUYECKHUX
CBOVICTB TUTAHOBBIX CILIABOB
B 3ABUCMMOCTHU OT CTEIIEHH JIETUPOBAHUA

Yubwucosa E.B., IlImeipoBa A.B.

Hayunsle pykoBoaurenu: npod., 1.1.H. Eroposa O.b.
Crymuackuii pumuan MAU, kapenpa «MCuldT»
OAO «HIIIT «Aspocuna»
e-mail: sf-mai@mai.ru

B pabore Obun MpoaHANN3HPOBAHBI CTATHCTUYECKHE 3aBUCHMOCTH TIpeieria
MIPOYHOCTH U OTHOCUTEIBHOTO YJ/UIMHEHHs IPYTKOB (quameTrpoMm §-65 mm) u3
TUTAHOBBIX CIUIABOB 0-, ICEBOO 0O-, O+P-, mceBao [-, P-kiIaccoB oT uuciaa
JICTHPYIOIINX 3JIEMEHTOB M XHMHYECKOTO COCTaBa, BBIPAKCHHOTO dYepes
SKBUBAJICHTHI TI0 AJFOMUHHUIO ¥ MOJHOIeHy. CTaTHCTHYECKUH aHATIN3 MTPOBOIMIH C
nomomipto [IITIT «Stadia». Beumn copmupoBaHbl 1Ba MacCHBa JHTEPATypPHBIX
JTaHHBIX. /17151 IepBOro MaccuBa OBUTH MCIIOIBb30BaHbI SKBUBAIEHTHI M0 ATOMUHUIO
U MONHMOJEHY, pacCUMTaHHBIE [0 CpeIHEeMy XHMHUeckoMy cocraBy 111
OTEYECTBEHHBIX W 3apYOeXHBIX IPOMBIIUICHHBIX CIUIABOB, W THUIIMYHbBIC

MEXaHWYeCKUEe CBOWCTBa MpyTKOB jauameTpoM 10-14 mM. DOkBUBaJeHT HO

cmp
K6

amomunuio [A/]<7” mamensics ot 0,8 mo 9%, mo mommbaeny [Mo] — ot 0 ;o

K6

33%, 4nCIIO NErHpyIOIUX 3JIEMEHTOB N, 0T 0 1o 8. IIpenen mpoyHocTH MpyTKOB
(mocne momHOrO OTXKHra) Jiekan B mHTepBaie 340-1250 MIla, oTHOcHTEIBHOE
ymumHenue 8,0-37,0 %. Jlns BTOporo maccuBa ObLIM OOOOIICHBI TOJBKO TE
JUTEpaTypHbIC JaHHbIC, B KOTOPHIX OBUT yKa3aH KOHKPETHBI COCTaB CILIABa,

quaMeTp mpyTkoB (12-65 MM), KOHKpETHBIE PEXHUMBI OTKHTa U MEXaHUIECKHE

42

cBoiictBa. Bcero Obuio mccnemoBaHo 113 KOMIO3WIMU XHMHYECKOT'O COCTaBa
OTEUYECTBCHHBIX IMPOMBIIIJICHHBIX U MOCIbHBIX CIUTABOB. JIJISI MCCIICIOBaHHBIX
CIUTaBOB CTPYKTYPHBIM 3KBUBAJIEHT 10 aJTFOMHHHUIO M3MeHseTcs oT 1,5 no 12%, mo
MonuoieHy — oT 0 10 24%, YUCIIO JIETUPYIOMINX 3JIEMEHTOB N, 0T 0 10 8. IIpenen
MIPOYHOCTH MPYTKOB M3 UCCICOBAHHBIX CILIABOB (TIOCIIC MOJTHOTO OT)KUTA) JICKAN B
untepBane 385-1520 Mlla, otHocutensHoe yuinHenue — 3,0-44,0 %. Jlns oueHku
ONTUMATBGHOTO  COUYCTAHHWS  MCXAHWYCCKHHA  CBOMCTB  OBUI  HCIOJB30BaH
KOMIUIEKCHBIH TOKa3aTeNbG, 0, KOTOpbIH M3MeHsuics ot 4500 no 22000 MIla-%.
Pe3ynbrarhl, MoMydYeHHbIC AL ABYX MACCHUBOB, UMCHOT OJM3KHUE CTATUCTHUCCKHE
XapaKTePUCTHKH, ITI03TOMY OHH OBUIM OOBEAWHEHBI B ONHY CTaTHCTHYECKYIO
COBOKYITHOCTb.

AHanm3 KOPPEIIMOHHBIX 3aBUCHMOCTEH MEXaHWYECKHX CBOWCTB OT
JuameTpa NpPYTKOB IOKasal, 4yTo YyBenuyeHue nuamerpa ¢ 8,0 mo 65,0 mm
CTaTUCTUYCCKH HE BIIUSICT HA YPOBEHb MEXAHUYECKHX CBOWCTB CILIABOB, TaK Kak

KO3 PUIMEHTHI Koppersinuy 03Ky K Hy 0. C nosbimenueM [A/] <% ¢ 1,5 no 12%

K6

Ipelell MPOYHOCTU IPYTKOB JIMHEHHO IOBBIIAETCSA, a IUIACTUYECKHUE CBOWCTBA

cmp
2KE

cHWKaroTcs. B 3aBucumoctn [Mo] Mpesiesl MPOYHOCTHA CHayaja IMOBBIIIAETCS,

cmp
oKE

JIOCTUTAeT Makcumyma npu [Mo] =8-12%, 3areM yMeHbIaeTCs. YBeIUYeHHe
KOJIMYECTBA JICTHPYIOMIMX KOMIOHEHTOB Ha 1 simemeHT (0e3 ydera BIMSIHUS
CTPYKTYPHBIX SKBHUBAJICHTOB) MPUBOAUT K MOBBILICHUIO MPOYHOCTH B CPEJAHEM Ha
70-80 MIla. Haubonee CHIBHOEC CHIDKCHHC OTHOCHUTEIBHOIO  yUIHHCHUS
HaOmoAaeTcst Uil CIUTAaBOB ¢ 5 njerupyromuMmu dnmeMeHTamu. CrutaBel ¢ 6-8
KOMITOHEHTaMH MIMEIOT TPHOIN3UTETHHO OJMHAKOBYIO THIACTHYHOCTH (~8-10%) n
HamOoJiee BBICOKHME MPOYHOCTHBIE cBoWcTBa (~1100-1200 MIIa). Ha ocHoBe
MIPOBEIICHHOTO aHain3a OBUIM IIOCTPOCHBI THATPAMMBI B KOOPOHHATAX «Cyd -

[Mo] <" » mpm pa3HBIX 3HAYEHUSX N, U [A/]]7” . MakcuMaibHbICe 3HAYCHHS

2KE

MoKa3aTelsl 6,0 HaOIIFOAl0TCs TSl CIUIABOB IMEPEXOJHOTO Kiacca M IMCEBIO P-

crutaBoB ¢ [Mo] 72 =9-18%, [Al] » =1-5%, n,,=3-5. YBenn4eHue coep anus o-

2K6 K6
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CTa0MIIN3aTOPOB W HEUTpalbHBIX ymnpouHuteneil no [A/]<% >6% npuBomuT K

TMOBBIIICHUIO TpEACia MPOYHOCTU U CHUKCHUIO TUTACTUYCCKUX XapaKTEPUCTUK, YTO

B ICJIOM COITPOBOKAACTCA YMCHBIICHUEM ITOKAa3aTEIIA GB'S.

PEOJIOTMYECKHUE CBOMCTBA CILIABA BT20
ITPA UCIHIBITAHUSAX HA C)KATHE

Epwmaxos E.H., 3axapos A.C.

Hayuwnslit pykoBoaurens — npod., a.1.H. Hocos B.K.
CrymuHckwii pumman MAU, kad. "TAOM"
e-mail: sf-mai@mai.ru

Lenp HacTOsIIEH paOOTHI 3aKITFOYANIACH B UCCIICIOBAHUY U OLICHKE BIIMSHUS
MEXaHMYECKON CXeMbI Je(pOpMaIiK PU BHICOKOTEMIICPATYPHBIX UCIBITAHUSIX HA
pacTshkeHHe U C)KaTHe M BIUSHUM COOTHOIIGHHMS HAYaJbHBIX pPa3MEpoB
MIINHIPUYIECKUX 00pa3IoB MpU HCHBITAaHMAX Ha CXKAaTHE HAa PEOJIOTHUECKHUE
mapameTpsl  macTuueckor  nmedopmarmu. IlomydeHHple 1o pesyibTaTtam
BBICOKOTEMIICPATypPHBIX HCIBITAHWA Ha pACTsHKCHHE, CKATHEC WIH KPYYCHUC
PCOJIOTUYECKUE YCIIOBHSI COCTOSIHUS, OTJIHYAIOIIUECS YPOBHEM M XapaKTepOM
KPHUBBIX TCUCHHSI C U3BECTHBIM MTPUOIMIKCHHEM UCIIONB3YIOT B KAYECTBE UCXOIHOM
HHPOPMAIUH TP KOMITBIOTEPHOM MOJICIIMPOBAHUN TEXHOJIOTHUCCKUX IPOLIECCOB
OM/] ¢ aHanm30M SHEPreTHUECKUX IapaMeTpPOB, PACTIPENENEHHs HaNpsUKeHHH,
nedopMaii ¥ BO3MOXKHBIM IIPOTHO3MPOBAHUEM CTPYKTYPHOTO COCTOSIHUSI H
CTPYKTYPHOTO CTPOSHHUS 1e(hOPMHUPYEMOTO CILIABA.

B kagecTBe ncxomHOro Marepuana mcroias3oBain criaB BT20: (Al-6,37%;
V-1,6%; Mo-1,6%; Zr-1,9). UcnbiTanus Ha pacTshKEHHE 00pas3IoB ¢ TI00YISIPHOI
CTPYKTYpoii mpoBoawian B uHTepBaie temmeparyp 800-1000°C ¢ HavanbHBIMU
ckopocTamu aepopmanin £=5-10" - 5:107 ¢'. Ucnpitanus Ha cxatre 0OpasioB

@15Mm u otHomenueM Dy/Hy = 0,75; 1,0; 1,5; 2,0 u 3,0 mpoBoauim mpu
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temneparypax 900 u 950°C ¢ HayambHBIMH CKOpoCTsMH aedopmanuu £;=5-10
n2-107 ¢

Jns  ompeneneHHWs — CPAaBHHUTENBHBIX — XapaKTEPUCTUK  MOJIYYEHHBIX
pe3yIpTATOB HCCIEIOBAHUHA, MPOBOAWIN MOICTHPOBAHKE MPOIIECCOB CXKATHSA C
HCTIONB30BaHUEM JIUIICH3MOHHOTO Takera mporpamm QForm 5.1 ¢ ycmoBumem
3aJa4dl XapaKTePUCTHUK W JaHHBIX, MAKCUMAaJIbHO MPUOIIKEHHBIX K PeallbHBIM
YCIIOBHSIM HCIBITAHHH.

[To pe3synbraTaM BBICOKOTEMIIEPATYypPHBIX MCIBITAHUN Ha C)KaTHe 00pa3LoB
D15x20 MM  [OMy4YeHbl OKCHEPHUMEHTAJIbHbIE U ANNPOKCUMHUPOBAHHBIC
3aBHCUMOCTH YIENBHOTO YCHJIHMS CKaTHSA OT TeMIepaTyphl, CKOPOCTH M CTCIICHH
nedopMaIii, pacCyiTaHa YHEPTHS aKTUBAIMHY TIporiecca AeopMannui CKaTHEM.

DKCIIepUMEHTATFHO TIOKAa3aHO, YTO POCT VYICNBHBIX YCHIHH CXKaThi W
ycuire e(pOpMaIiOHHOTO YIPOYHECHHUS C TIOBBIIICHHEM HayallbHBIX OTHOIICHUH
pasmepoB D¢/Hy, mnpu mnocrosHaHOMD, 00YyCIOBJICHO YBEIMYCHHEM  HX
K03 duIeHTa KECTKOCTU U yCIbHBIX KOHTAaKTHBIX TTOBEPXHOCTEH.

Ilo pesympTaTaM MOJEIUPOBAHUSA C HCIOJIB30BAHHEM IIPOIPAMMHOTO
kommiekca QForm moxasaHo, 9TO pacu€THBIE 3HAYEHHUS YCIOBHOTO IIpererna
TEKy4eCTH aé), 5, ITOJYYECHHBIE C HCIIONBb30BaHMEM IutacTuaHocTH ['ybepa-Mmseca
YJIOBIICTBOPUTENIFHO COTJIACYIOTCS C SKCHEPUMEHTAIbHBIMU 05?2. Kpome ToOro
MOJy4YeHBbl JAaHHBIE O PACIpeNeNeHHH CPEAHUX HaNpsDKEHHH U HaKOIUICHHOMN

nehopMaIiy 1Mo CEYSHHUI0 00pasIoB.
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CTATUCTUYECKOE UCCIEJOBAHUE KAYECTBA CJIUTKOB
TUTAHOBBIX CIINTABOB

Uuobucona E.B., llImeipoa A.B., IlepeBozoBa E.A., duisikosa B.A.

Hayunsrit pykoBoautens: npod., 1.1T.H. Eroposa 0.b.
CrymuHckuii pumuan MAU, kap. «TAOM», «MCUUT»
OAO «HIIIT «Aspocuna»
e-mail: sf-mai@mai.ru

Henp HacTosAmed paboThl 3akiioyanacb B TOM, 4YTOObI Ha OCHOBE
CTAaTUCTUYECKOTO  aHallM3a OLEHUTh KAaueCTBO MPOMBIIUICHHBIX  CIUTKOB
TuTaHoBEIX criaBoB BT6, Grade 5, BT8, BT3-1, BT20, BT18Y, BT25Y, BT9,
nsrotoBiieHHbIX B 2000-2014 romax. B KkadecTBe CTAaTUCTUYECKHX JAHHBIX
HCHOJIB30BANIN PE3YIBTATHI MPOMBIIIIEHHOIO KOHTPOJISL COJEPKAHUSI JIETUPYIOLIUX
anmemerTtoB u mpuMmeceid. Cnutku 2000-2009 rr. OBUTM BBIIUTABICHBI METOIOM
JIBOMHOTO ¥ TPOIHOTO BaKyyMHOTO myroBoro nepermasa (BI1), a 2010-2014 rr. —
TapHUCAXXHBIM + TPOMHBIM BakyyMHBIM ayroBbiM meperuiaBoM (I'B/IIT). Yacts
CIUTKOB ObUIa JIOTIOJHUTENBHO JIETUPOBAaHA KHCIOPOJIOM JIJISl TOBBIIICHHS
npouHocTd. Ctatuctudeckyo 06padotky mposoanin ¢ momorsio [T «Stadiay.
Onpenersii - CIEAyIONe CTaTUCTHYECKHE TIOKa3aTelH: pa3MaxX, BBIOOPOYHOE
cpelHee, UCICPCHIO, CTaHAAPTHOC OTKIOHCHHE, KOX(PQHUIMCHT BapHaIlUH;
[IPOBOAMIM TPOBEPKY HOPMAJIBHOCTH paclpeleeHusl. XUMHUECKUH COCTaB
CJIUTKOB, BBITUIABICHHBIX Pa3HBIMH CIIOCOOAMH, MAJ0 OTJIMYACTCS, HO MOXKHO
OTMETHTh HECKOJIBKO OOJIBIIIEE COJICpIKaHUE MMPUMECei B clUTKax aBoitHoro BJIIT.
Jlnama3oHbl  JIETUPOBAaHWSI OCHOBHBIMH KOMITOHEHTAMH HE BBIXOIAT 3a
ycraHoBIeHHBIE mpenensl. Koadoumment Bapmammu  pased 1,5-5,0 %, gto
CBUIETENBCTBYET O IOCTATOYHO BBICOKOH OAHOPOAHOCTH XMMHMUYECKOIO COCTaBa U
ynosierBopser TpeboBanusiM PykoBoxctBa P CLIM-04 (<7%). Ognnako
TUCTOTPAaMMBbl U «TPEXCUTMOBBIC» MHTEPBAJbl IS aJIOMUHHS, BaHaIus W
KHCIIOpOJia CABUHYTHI K BEpXHEMYy TMpefeny Tojis JOMycKa, a CpeaHee

(axTrueckoe cojepkaHue aNOMHUHUS M BaHanus Bbime cpensero no OCT Ha
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~0,4+0,5 % mpakTHYECKH I BCEX CIUTKOB. B pesynbrare 3T0ro «3G-HHTEpBAI»
MOYET BBIXOAWTh 332 BEPXHIOIO IPaHUILy MOJIsI OIycKa. B yacTHOCTH, AJIs CIIMTKOB
BJIIT crutaBa BT6 HecooTBeTCcTBHE COMEpyKaHUS AIFOMUHUS TI0 BEPXHEMY TIpeAeTy
MOJKET TOSBUTHCA C BEPOSTHOCTHBIM TIPOICHTOM HecooTBeTcTBHA 1,8%, T.e. 18
ciutkoB U3 1000 MOryT IMETh Opak 1o BepXHeMy npeery (Tadi.)

Tabauna
o o B
BeposiTHOCTHDII IPOIEHT HeCOOTBeTCTBHIT £, comep:kanust

JIETHPYIOLIUX 3JIEMEHTOB 10 BEPXHEMY Mpe/Iesy B CJIMTKAX THTAHOBBIX
cmiiaBoB BT6 u Grade 5

Kommue- HIl paxm Cpennee CrangapTHOE B BepositHoct. v
DeMeHT CTBO Xl:/ax o Xl:/ax ’ PHO OTKJ'IEHI;HI/Ie, R Konéso GpaKoB. X]Iekrul
CIIMTKOB B o 0 0, 0 JINTKOB ,%
napTuu (ba(;"r)h & A) Ha 1000 He Gosee
Cmurku BJIT crutaBa BT6
Al [ 66 | 68 | 68 [ 640 | 0,200 [ 181 [ 1819 [ 6,15
Cnurku BATT crinaBa Grade 5
Al [ 81 [ 67 | 67 [ 645 | 0,110 [ 045 ] 4-5 [ 630
v | 31 | 45 | 44 | 413 | 0,14 | 145 [ 1415 | 395
Courku BAIT cutaBa BT6
Al 20 6,8 6,7 6,52 0,100 0,26 2-3 6,25
v 20 53 523 4,90 0,152 0,43 4-5 4,75
0 20 0,2 0,195 0,175 0,011 0,13 1-2 0,16

ITpumeuanue: * - BepXHsis TpaHUIIA MOJIsI AOITYCKa 10 HOpMAaTHBHOM nokymenTanuu (H/I).

Jist Toro 4ToObl MCKIIIOYHTH OpaK MO BEPXHEMY Mpeaey HEOOXOIMMO,
9TOOBI BEPOSITHOCTHBIN IPOIEHT HecooTBeTcTBUi OBl Menee 0,05%, T.e. < 5
HecooTBeTcTBUM  Ha 10000 ciumtkoB. s 3TOro IHpu  CYLIECTBYIOLIEM
TEXHOJIOTHYECKOM YpOBHE TIPOM3BOJCTBA IIENIECOO0OpAa3HO CHU3UTH CpeaHee

CTaTUCTUYECKOE COJEpKaHue X,  allOMUHMA M BaHagus Ha ~0,2-0,3%,

pexom

kucnopoaa — Ha ~0,01-0,02%.
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CEJIEKTUBHOE JIABEPHOE IIVTABJIEHUE (3D IIEYATH) OBPA3IIOB
N3 TUTAHOBOI'O CIIJTABA BT6

Kanamarun E.B.

Hayunslii pykoBOoauTENb — K.T.H., J0L. JlaBbineHko JI.B.
MOCKOBCKHIA TOCYAapCTBEHHBIH MAITHHOCTPOUTEIbHEIH yHUBepcuTeT (MAMU),
Kadenpa «MatepuanoBeaeHue»
e-mail: mami-davidenko@mail.ru

AnmutuBHble TexHoNoruu (Additive Manufacturing) — WHHOBaI[OHHAS
TEXHOJIOTMYEeCKass ~ KOHICNIHUS, AaKTHBHO  pa3pabaTeiBaeMas BO  BCeX
BBICOKOPA3BUTBHIX CTpPaHaX €O BTOpPOH TmoONOBMHBI XX Beka. CremneHb
UCTIONIb30BaHUsl AM-TeXHONIOTUIT B MaTepHAIBHOM HPOW3BOJICTBE SIBJISCTCS
BEPHbIM UHIUKATOPOM pEaJbHOM WHIYCTPUAIBHOM MOINM TOCYIapCTBa,
HMHAUKAaTOPOM €r0 MHHOBAI[IOHHOTO Pa3BUTUSI.

B mHacrosieli pabore uMCcliemoBaiii KavyecTBO Tpex 00pasios,
MOTYyYCHHBIX METOAOM CEJIEKTHBHOTO JIA3€PHOTO IUIABICHHS IOpPOIMIKA U3
TATaHoBoro cruiaBa BT6. OOpazernr Ne 1 mmen mpomosibHbIe pedpa KECTKOCTH;
obpazerr Ne2 — pebpa >xecTkocTH B BHIe nepekpectus. OOpaszenm Ne 3 mmen
MOHOJIUTHOE CTpoeHHe. B xoze paboThl HccnenoBa MUKPOCTPYKTYPY, HaIH4Ne
BHYTPEHHUX J1e(pEKTOB, MEXaHNUECKHE CBOWCTBA M CTPOCHUE M3JIOMOB.

[TpoBeneHHbIl TOMOrpadMuecknii aHayM3 0Opa30B IMOKa3al OTCYTCTBHUE
BHYTpPEHHHUX nAepekToB pasMepamu Oonee 0,1 Mm. Pe3ynpTaTel MCHBITaHHHA Ha

yAapHBIA U3rHO MPUBECHBI B Ta0I. 1.
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Taoauna 1
Pe3yabTaThl MEXaHMYECKUX UCNIBITAHUI HA U3rud
Paspymaromas
HaunmenoBanue o0pa3unoB Homep Harpyska fpi
o0pa3ua usruoe,
F“Jl". H
O6paser] ¢ TPOAOIIEHBIMU peOpaMu KECTKOCTH 1 48000
O0pas3err ¢ pedpamut )KECTKOCTH B BUJE TIEPEKPECTHS 2 46000
MoHonuTHBII 00paser] 3 70000
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AHanmu3 M3I0MOB MPOBOAMIM IOCJIE MCHBITAHUN 00pa3moB Ha m3ruod. Jlms
o0pasiia ¢ MpoIoJbHBIMHE peOpaMH JKECTKOCTH pa3pylleHne HaYajIoch OT YIJIOBOM
gacT 00pasia v MpoIuIo MO IOCKOCTH MEPEeXo/ia U3 CPEAHEH MOHOIUTHON YacTH
oOpasifa B MyCTOTENYIO YacTh ¢ peOpaMu KECTKOCTH Ha PACCTOSHUH B ~ 7-8 MM OT
MecTa MPHUJIOKEHU M3rudaromeid Harpy3kd. V3710M OTHOCHTCS K CMEIIaHHOMY
TUNY, TaK KaKk B W3JIOME IPUCYTCTBYIOT M MAaKpOXpPYIKas, W MaKpOBs3Kas
cocrapistomye. OqHako Oolbllasi 4acTh M3JI0Ma UMEET MaKpOXPYIKUI Xapakrep
paspyiieHusi OTphiBOM. Ha ywacTkax MakpoOXpyIKOro H3JIoMa OOHapy»KEeHBI
MUKPOTPEIMHBI ¥ YCTOThI HeNpaBHIbHON (GopMbI pazmepoM 110 0,5 MM.

Paspymenue obpasma ¢ peOpaMu KECTKOCTH B BHAE IMEPEKPECTHs MMEeT
AQHAJIOTHMYHBIN  XapakTep. PaspymieHwme MOHOJIHTHOTO o0pasla MpoIuio B
IUIOCKOCTH ~ TIPWIOKEHHST HW3THOAromiel Harpy3kd. V3moM, B OCHOBHOM,
MaKpOXPYIKHH, TaK KaK 00pa30BaH OTPHIBOM, HO IO IEpUPEPHH U3TIOMa HMEIOTCS
Y4YacTKH MaKpOIUIaCTUYHOTO paspyuieHus cpe3om. s obpasua Ne3 paspyuienue
TaKKe HAYaJIOCh OT YIVIOBOM YacTW oOpasua. B 30He MakpoxXpymnkoro usioma
(B LEHTpaJbHOM YacTH M3JI0Ma) OOHapy)KeHBI IMyCTOTHI pazMepoM a0 0,5 MM u
OTACIBbHBIC MUKPOTPCIIUHEI.

MHuKpPOCTPYKTypa 00pa3lioB TNpeAcTaBleHA [-3epHamMu, BHYTPH3EPEHHOEC
CTPOEHHE KOTOPBIX COCTOMT M3 KOJIOHHH O-TTacTHH U B-mpocioek. Kpome atoro
BCTPEYAIOTCSl yYaCTKH KOP3UHYATOr0 cTpoeHus. B o0beme 00pasuos HabmoaeTces
HAIMYMAE TOp MoYTH chepudeckod (OpMBI, a TakKe BKIIOYECHUH, MYCTOT H
HECIUIONIHOCTEeH  pa3HOW KoHuryparmuu. [lo JaHHBIM  KOJWYECTBEHHOTO
MHKPOCTPYKTYPHOTO aHAaJM3a, MPOBEICHHOTO B HACTOSINEH paboTe, WX pasMepsl
MOTYT JOCTUTaTh 80 MKM.

HpOBe}IeHHBIe HUCCICOOBAaHUA ITI0Ka3aJik, 4YToO MOHOJIUTHBIN 06p33611 HUMEECT
Oonee Bricokue Mexannueckue cBoiictBa (F,;;=70000H), m3momsl Bcex 0Opa3iioB
HOCAT CMEIIaHHBIA XapakTep (B H3JIOMax IPUCYTCTBYIOT MAaKpOXpymKas H
MaKpOBSI3Kasi COCTABIISIONINE), HO Y MOHOJUTHOTO 00pa3na 1o nepudepun uzimoma
MUMEIOTCS YYaCTKHA MaKpOILIACTUYHOTO Pa3pyIICHUSI CPE3OM.
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UCCJIENOBAHUE CTPYKTYPbI U CBOMCTB ’KAPOITPOYHOI'O
CBAPUBAEMOTI'O AIIOMUHHUEBOI'O CIIJTABA
CUCTEMBI Al-Cu-Mg

AcraxoB E.E., Conossesa 1.B.

Hayunslii pykoBoIuTeNb — JOLEHT, K.T.H. aBbiaenxo JI.B.
MoCKOBCKHI TOCYAapCTBEHHbIM MaIlIMHOCTPOUTENbHbIN yHUBepcuteT (MAMU),
Kagenpa «MarepuanoBeieHIEC»
e-mail: mami-davidenko@mail.ru

B  KOHCTPYKIMAX COBpPEMEHHOW aBMAI[MOHHOM TEXHHUKH OCHOBHBIM
KOHCTPYKIIHOHHBIM MaTEpUAJIOM SIBIISIIOTCS JIETKHUE CIUIaBbl HA OCHOBE aJIFOMHHUS,
MMEIOIINE 3HAYUTEIFHO MEHBIINN YACIBHBII BEC, XOPOIIYI0 TEXHOIOTHYHOCTD U
OCBOGHHOCTh OTEUECTBCHHON MPOMBIIIIEHHOCTbIO, M KOTOPHIE COCTABISIOT
75-90% oT Beca KOHCTPYKILIUH ILIaHEPA.

BHenpenue amrOMUHHMEBBIX CIUIABOB C HOBBIICHHBIMH XapaKTEPHCTHKAMH
KAPOIPOUYHOCTH TIPH TEMIIepaTypax, COOTBETCTBYIOIIMX HIDKHEMY TIpeaeiy
paboTel THTaHOBBIX crmaBo (450°C), BBICOKOH KOPPO3HOHHON CTOMKOCTEIO,
XOpOIleH CBapUBAEMOCTBIO U CTAOMIBHOCTBIO CTPYKTYPHI M CBOWCTB IO3BOJIUT
CHHU3HUTH HE TOJBKO MAacCy, HO M CTOMMOCTh ABHAI[MOHHON TEXHHUKH, a TaKXKe
MTOBBICUTH PECypc ee padoTHI.

B pamkax nmaHHOW paboTHI ObIIa HMCCIEOBAaHa KOPPO3HOHHAs CTOWKOCTD
CBAapHbIX COCJMHEHUI KOHCTPYKIMOHHOTO aJIOMUHHEBOTo JedopmMupyemMoro
KapoIpouHoro cmiaasa 1151 ¢ nenbro 3aMeHbl TUTAHOBBIX CIUIABOB B U3JEIHSX C
OTpaHUYEHHBIM pecypcoM paboThl. OOBbEKTaMN UCCIIEOBAHUS MOCIYXHUIN JIUCTHI
TOJIIINHOHN 2,5 MM H ITOKOBKH B TepM0OOOpaboTaHHOM cocTosHHH. 110 pesympTatam
MEXaHUYECKHX HCIBITAHUH ONPENEIsUIN CIEIYIOINE XapaKTePUCTUKH: Gy, Go2, O
npu 20°C 1 noBsieHHBIX TemiepaTypax 200-450°C (B 10JI€BOM M HONEPEIHOM
HampasieHnn). KopposuonHyto ctoiikocte B pactBope 3% NaCl + 1% HCI
n3ydaiau Ha oOpasuax, H3rOTOBJICHHBIX W3 JIMCTOB 0=2,5 MM UM HOKOBOK

B €CTCCTBCHHO COCTAPCHHOM COCTOSIHUM.
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Ha ocHOBe mpoBeneHHBIX HCCIEJOBAHMH OBUIO YCTAaHOBIIEHO, YTO CILIaB
1151T mmeeT BBICOKHME 3HAUCHHMS MPOYHOCTHBIX XapaKTEPUCTHK (G Gp,) HPH
20 (463,0; 318,0 MIla) - 450°C (43,0; 23,0 MIIa), OJHOBPEMEHHO BBHICOKYIO
IUIACTHYHOCTB (8, %), TpaKTHYecKH HemsMenstomytocst mpu 20-350°C (8=19%) u
Bospactaromyro  mpu  400-450°C  (8=73%), o6magaeT  IOBBINIEHHOM
’KapoNpPOYHOCTBIO; IPU 450°C 6;=43,0 MIla, 6(,=23,0 MIla, 5=78,0% .

Makpo- ¥ MHKpPOCTPYKTypa Bcex moiydadpukaroB cruaa 1151T
paBHOMEpHas, MEJIKO3EPHUCTAsST; U TIPECCOBAHHBIX M KOBaHBIX MOJy(hadpUKaToB
XapakTepHO OTCYTCTBUE KPYMHOKPUCTAIUINIECKOTO 000/IKa.

CmnaB 1151T xopomo cBapuBaetcs AAp/IC. 3HaueHus koddduimeHTa
pazynpounenust cmiasa 1151T cocrasmsror 0,8-0,9 oT mpodyHOCTH OCHOBHOIO
matepuana. CBapHbie coeunenns crmasa 1151T umeror mpu 20°C npounocts 0,8-
0,9 a mpu 250°C u Bemme — 1,0 OT NMPOYHOCTH OCHOBHOrO MaTEpHATA MPH
OJIHOIIPOXOIHOM cBapke. [l MOJyd4eHUs ONTUMAjbHBIX IIPOYHOCTHBIX CBOMCTB
JTAHHOTO CIUIaBa HE TpeOyeTcs MOoABepraTh Kakoi — Jubo TepMooOpaboTKe mocie
CBapKM WM yCHUJIMBATh 3a CUET YTOJIICHHS CBAPHBAEMBIX KPOMOK. [l cBapHOTO
coequHeHmns cmiaaBa 1151T He sBiseTcsd XapaKTepHBIM HOPHUCTOCTH, OKHCHBIC
miaensl U T.1. Kopposuonnas croiikocth cmaBa 1151T ynosneTBopuTenbHa,
noydadpukarsl u3 cruaBa 1151T ne cxionnst k MKK. CBapHoe coenunHenne
crutaBa 1151T uMeeT MOHMKEHHYIO MO CPAaBHEHUIO C IUIAKMPOBAaHHBIM JIUCTOM
KOPPO3HOHHYIO cTOHKOCTb. Hanbosee 4yBCTBUTENBHBI K BO3/ACHCTBHIO KOPPO3UU
YYaCTKH 30HBI TEPMUYECKOTO BIHMSIHUS, PACIOI0KEHHBIC HA PACCTOSIHUH 2-5 MM OT
CBapHOTO IBa, MapajuielbHO, TI0 00€ €ro CTOPOHBI: IIMPHHA ITHX yYacTKOB U
CTENCHb MX KOPPO3MOHHOTO MOPaKEHHs HAXOAATCA B HPSMOHM 3aBUCHMOCTH OT

BCJIMYUHBI TCIIJIOBJIOKCHU U KaUCCTBA TCIJIOOTBOAA IIPU CBApKeE.
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INPUMEHEHUE MATEMATHUYECKOI'O MOAEJIUPOBAHUSA ITPU
OCBOEHNHU ITPOLHECCA MPOU3BOACTBA 3AI'OTOBOK
OTBETCTBEHHOI'O HABHAYEHUA

Kazakosa H.A.

Hayunslii pykoBonutens: Jlonatun H.B.
OAO «CrynuHcKas MeTaJUTyprudeckas KOMIaHU»

C 2015 roga Ha OAO «CMK» peiicTByeT OTAEN MO MaTeMaTHYECKOMY
MOJICTTUPOBAHUIO TPOIECCOB TMPOM3BOJCTBA PA3IMUHBIX wm3Aehuid. OCHOBHOM
LENBI0 OT/AENa ABJIAeTCs omTuMmm3anus mporeccoB OMJ] ¢ mempio obecriedeHus
TpeOyeMOoro KadecTBa BBIMYCKAeMOH MPOAYKIMH. B KadecTBe WHCTpyMEHTa
ontumuzauuu  npoueccoB OMJl  ucnonb3yeTcs MNPOrpaMMHBIA  MPOAYKT
Qform v8.0.7. MopnenupoBanne B pealusx TPOU3BOACTBA IPU  OCBOCHHHU
MPOAYKIMU ITPOBOAUTCS MO CIEAYIOLUM JTaraM:

1. O3HakomileHHE C TpeOOBAaHHMSMHM 3aKa3uWKa, OIpPEJENICHHE BO3MOXKHBIX
9TaNoB MPOU3BO/ICTBA.

2. IlpoBeneHue psjia MOJEITMPOBAHNN 10 MOTYYEHHUs ONTUMAIILHOTO TpoIiecca
npon3BozcTBa. OdopMIIeHHE pEKOMEH TAITHH.

3. KoHTpoms mporecca OCBOCHHS, PEKOMEHIOBAaHHOH TexHOMOoruu. OIleHKa

MTOJTYYCHHBIX PE3YIIETaTOB.

4. BHeceHHe KOPPEKTUPOBKH B IIPOIIECC U3TOTOBICHUS IPH HEOOXOIUMOCTH

B kagecTBe mpuMepa mpUBEAEM OCBOCHHE IPOIlecca MPOU3BOJCTBA 3aTOTOBKU
mudpa TCA33 u3 cnmaBa Inconel 718. Tlpu o3HaKOMIIEHHH ¢ JOKyMEHTAaIUEH,
MIPEIOCTABIICHHONW 3aKa34MKOM, OBUIM OIIPEICTCHBI JXECTKHE TPEOOBAaHUS II0
CBOWCTBAM H CTPYKTYpe HaHHBIX 3aroToBoK. C ydeToMm TpeOoBaHMA OBIIIO CO3aHO
oonee 10 Mopmeneil, W3 KOTOPBIX JMJIsI HM3TOTOBJCHHS OIBITHOM HapTHH OBLIO
BBIOpaHO 2 HanboJiee ONTUMAIBHBIX.

IlepBast Mozenb cocTosIa U3 MPEABAPUTENBEHON OCAJKU 3arOTOBKU HA MIOCKHUX
Ooiikax, 10 Hy>XHOH BBICOTHI. llociie TIpoBOAMIACE OKOHYATEIbHAS IITAMITOBKA.

HarpeB 3arotoBku mpoBoamics 10 990°C, d9To sBIsS€TCS ONTHMAILHON
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Temneparypoit s aedopmarmu cruiaBa Inconel 718. OgHako MHHYCOM JaHHOM
MOJIENTN SBNIAJIOCH HATMYHE 3aCTONHBIX 30H NPH JehOpMaIliy MeTajlla B Iporecce
OKOHYATEeNIFHON IITaMIIOBKE, YTO MOTJIO TPHBECTH K Pa3HO3EPHUCTOCTH. Bropas
MOJIENTb COCTOMT M3 TPeX J3TaroB AehOpMaIliy, a WMEHHO CHadaJa 3arOTOBKY
OCA)XMBAIOT Ha OOMKAaXx — BEPXHHWH SBISETCS IUIOCKMM, a HIDKHHH HMeeT
HeOoJbIIyI0 BbleMKy. Ha BTOpoW olepanmy HWKHMH INTaMI HE MEHSETCs, a
BEPXHHUI IITaMIl MEHseTcsi Ha (QUIYPHBIH INTaMII C ITyaHCOHOM, KOTOPBIN
npopabaThiBacT HEHTPAIbHYIO YacTh 3aroTOBKH. Jlajee HIeT OKOHYaTesIbHas
ITaMIIOBKa. 3ar0TOBKA JJIsl Kax10i oneparuu nogorpesaetcs 10 990°C. ITntocom
JTAHHOM MOJENH SIBJISICTCS OTCYTCTBHE 3aCTOMHBIX 30H, a TaK K€ JIydIlee
MO3UIIMOHUPOBAHNE 3aT OTOBKH.

Jns mpoBenenus Gonee aeranbHOTO cpaBHeHHS Momenn Nel m Mogemm No2,
OBUIO MIPUHATO PEIICHHE TI0 U3TOTOBICHHIO IITAMIOBOK 10 00enM cxemam. [Tocie
[0 CXeMe BCECTOPOHHHUX HcclienoBaHui, paszpadorannoii OAO «CMK», Obum
BBIpE3aHbl HEOOXOMMbIE 00pa3Ibl ¥ MPOBEACHBI UCTIBITaHuA. [Ipu nccienoBaHNN
MHKPO- M MaKpPOCTPYKTYpHl NPHUHIMIHAIBHBIX Pa3NuIUi MEXIY MOJCIAMU
BBISIBIICHO HE ObLTO. VICIIBITAaHWA MEXaHHYECKHX CBOMCTB Tak JK€ MOKA3ajH
COIIOCTaBUMBIH PE3yJIbTAT.

Takum 00pazoM, B pe3ysbTare ONBITHOM padoThl mo ocBoeHmio TCA33
ObUIO  ONpeneNieHo0, YTO JIBE IMPE/ACTABICHHBIX MOJICIH  YAOBICTBOPSIOT
TpeboBaHUsIM 3aKa3uuKa. B cepuiiHoe Npon3BoJCTBO OBbLI MPUHST BTOPOH BapHaHT
MOJIeNTN, 00eCTIeYNBAIOIINI Ka9YeCTBEHHOE ITO3UIIMOHNPOBAHNE U Ie(OpMAIHIO Ha
MTOCTICTHEM nepexoze IITaMIOBKH. [Tpumenenune MaTeMaTHYECKOTO
MOJICTTMPOBAHHS MO3BOJIMIIO HA 3Tare IMPOSKTUPOBAHMS IPOIECCOB M3TOTOBICHUS
MPOIYKIUX BBIOPATh TEXHOJIOTHUECKYIO CXEMY IPOM3BOJICTBA, 00ECIEUNBAIONIYIO
nomydenne tpedyembix B HTJl XxapakTepucTnk Marepuana BO BCEM oObeMe

IITaMIIOBOK.
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MexBy30BCKasl MOJIOZleXKHas Hay4HO-IIPaKTHYecKas KoHpepeHIUA
«BTOPBIE KOJIAYUEBCKUE UTEHWSA»

Cexuus Ne 3 A3pokocMuYecKasi TEXHMKA
U TEXHOJIOTHH

PykoBoauTenb ceKIUM:
aou., k.T7.H. Eropos E.H.

142800, r. CtynuHo, yiu. Ilpuctaniuonnas, 1. 4,

Crynuackuit pumman @T'BOY BO «MocKkOBCKHiA aBUAITHOHHBI HHCTHTYT
(HAaIMOHAITBLHBIN UCCIICIOBATEIECKUI YHUBEPCUTET)>

Kadenpa «TexHONOrHs NPOU3BOACTBA aBUAI[IOHHBIX JIBUTATEIICH
(496)644-29-20; e-mail: sf-mai@mai.ru

HUCHIBITAHUA BO3JYIIHBIX BUHTOB 1 UX CUCTEM
ABTOMATHUYECKOI'O YIIPABJIEHUSA HA CTEHIAX
HOJYHATYPHOT'O MOJAEJIMPOBAHUA

WBanoB A.B., x.1.H. bapanos B.B., k.T.H.

OAO «HIIIT «Aspocuna
Hay4Hs1if pykoBoanTeNs: 011, K.T.H. babun C.B.
Crynunckuii pumman MAU, kad. "TIIAL"

e-mail: vint@aerosila.ru
Co3manue U JOBOJIKA COBPEMEHHBIX BO3IYIIHbIX BUHTOB (BB) 1 ux cucrem
aBToMaTHyeckoro ympasieHus (CAY) HeMbICTHMBI 0€3 CTEHIOB MOIyHATYpPHOTO
mozenupoBanus (CIIM). Mnes nomyHaTypHOTO MOJEIMPOBAHHS 3aKIIOYaeTcs B
MOZIMEHE OJHOTO WM HECKOJIBKMX HAaTypHBIX OOBEKTOB, Y4YacTBYIOIIMX B
UCIIBITAaHUSX, HA UX MOJIEJb C LIEJBI0O CHIDKEHUS ce0ECTOMMOCTH MCIBITAaHUN HIIH C
LENbI0 UCKIIOUCHUSl BIMSHUS HATypHBIX OOBEKTOB ApYr Ha Jpyra (B ciydae
moucka e(eKkToB B u3enun). Hepenko nomyHaTypHOE MOAETHPOBAHNE SBIISETCS
€MHCTBEHHBIM CIIOCOOOM MPOBEACHHS WCTIBITAHWI B YCIOBHAX OTKAa3HBIX WIIH
ABApUHHBIX CUTYallMd B CBSI3M C TEXHHMYECKUMH IpOOIEeMaMH MX WMHTALUMH,

PUCKAMH U HCAOITYCTUMOCTBIO IO TIPUYNHE OITaCHOCTH.
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Cospemennslii  CIIM  obecrieunBaeT TNPOBEACHHE pPA3IHUYHBIX BHIOB
UCTIBITAHUI: OOKaTKa pPeryjiIsTOpOB, IMPHUEMOCAATOYHbIE M IPEIbIBUTEIBCKUC
ucneiTanusi BB m  perymatopoB, SKBHBAJICHTHO-UUKINYECKHE HCIIBITAHUS
pEeryJaToOpoB, HW3HOCHBIE HCIBITaHUs BB, a Takke pasnau4uHoro popja
uccienoBarensckue  ucneiTanus.  OrpoMHBIE  MHTEpeC  HPEACTaBISIOT
UCCIICIOBATENILCKUE  MCIBITAHUS,  MO3BOJIIOIIME  TOJNYyYUTh  OTBET  Ha
MHTEpeCyoNIe pa3padoTYMKOB BOIPOCH!: 3anac ycroitunBoctu CAY BB Bo Bcem
JManasoHe peXuMoB pabotThl, mosereHne CAY BB B oTka3HBIX cHTyalusx,
oTpaboTka anroputMoB ympaBieHus CAY BB, moctpoeHue craTudeckux u
JUHAMUYECKUX XapaKTepUCTHK BB ¥  peryniaTopoB, BBISABIEHHE CKPBITBIX
ne(eKToB B M3IEIMAX, a TAKKE OTPaOOTKA alrOPUTMOB M CPEICTB MOJECTHOU
JUArHOCTHKH.

JloctoBepHOCTh MCHbITaHUM, TPoBOAUMBIX Ha CIIM, HanpsiMyto 3aBUCUT OT
COOTBETCTBMS 3aJ0KEHHBIX MaTeMaThdeckux Mojeneil (MM) pealbHBIM
o0BEeKTaM, a TaKke OT CIOCOOHOCTH  HCIOJHHUTEIBHBIX  MEXaHH3MOB
BOCTIpou3BecTH mapameTpsl MM. MM nBurartess mpeacTaBiasieT ocoOblil HHTEpeC,
T.K. JBUTATETb SBIACTCS OOBEKTOM PETyJHPOBAHUS II0 YAaCTOTE BpAIICHUSI U
co3JaeT noTpedHyI0 MOIIHOCTh Uit BB, oOecrieunBaromiero HeoOXoAUMYIO TATY.
MogenupoBaHue€ MOIIHOCTHBIX XapaKTEPUCTHK JABHUIATENs HANPSMYIO BIMSET Ha
XapakTep MepexXoAHbIX mpoleccoB. IToaToMy s JOCTHXKEHHS MaKCHUMAaabHOM
JIOCTOBEPHOCTH MPOBOIUMBIX HcmblTannii Ha CIIM HeoOxomumo obecreunTsb
BOCTIPOM3BEACHUE CTaTHYCCKUX M JWHAMHYECKHX XapaKTePUCTUK PEaTbHOTO
JIBUTATENSI BO BCEX YCIOBHAX JKcITyataruu. C 3TOH Ienbi0 HA COBPEMEHHOM
CIIM mnpumeHsieTcsi TIOdJIEMEHTHAas HeNWHeHHas TepMoauHaMudeckas MM
JIBUTATENsl, KOTOPYKHd  MOXHO  YCIOBHO  pasielNuTh Ha  JBE  YacTu:
TepMoanHaMuueckass Mmozenb rasorereparopa (I'T) m aunamumueckas mopenb
pOTOPOB.

Takas MM 1no3BOJIET MOJIyYUTh TEMIIEPATYPbl U AABICHHUS B CEUCHHUSX

MEXKIY OCHOBHBIMHU JJICMCHTAMU ABUTATECIIA, CIIOCOOHA KAYeCTBEHHO OIIMCHIBATH
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MIePEeXOIHBIE TIPOLIECCHI B IIUPOKOM JHANa30HE PEKUMOB PAOOTHI KOMIIPECCOPOB H
TypOWH, MOJETHPOBATh PabOTy IBUTATENS HA PAa3IMYHBIX BBICOTAX M CKOPOCTAX
oJIeTa.

B kauectBe anpTepHaTHBBl HeNMMHEMHOM MM gBUTaTEeNs  MOXHO
paccMaTpuBaTh  JIMHEWHYIO  MOJEIb, OCHOBAaHHYHd  Ha  CTATHYECKOH
XapaKTEepUCTHUKE, IEPECUNTHIBAEMOM I pa3IMUHBIX BBICOT U CKOPOCTEN MOJeTa C
MIOMOIIIBIO MapamMeTpoB mpuBeaeHus. OHAKO Takas MOJETb pPaboTaeT TOJNBKO B
OKPECTHOCTSIX YCTAQHOBHMBLIErOCS pEeXKHMa (JIMHUM pPadOYMX pEXKHMOB) U HE
MO3BOJIIET BOCIPOU3BOAUTH CYIIECTBEHHO HECTAIMOHAPHBIE MIPOIECCHI, KOTOPBIMH
SIBIISIIOTCS Pa3TOH ¥ TOPMOKEHHE JBHIATEIS.

IoapiTOXKMBAsA BBIMIEU3I0KEHHOE, MOXKHO C YBEPEHHOCTBIO CKas3aTb, YTO
npumenenue CIIM ¢ ucnonb3oBaHMEM HEIUMHEMHON mo3nemMeHTHO MM
JIBUTATENS SIBJISETCSI COBPEMEHHBIM INPOrPECCUBHBIM MOAXOAO0M, HAIPaBICHHBIM
Ha TIOBBIIIEHHE KauecTBa MCIBITAHUIL, COKpAIllEHHEe CPOKOB CO3JaHUS U JOBOJKHU

BB u ux CAY, a Taxke T0CTH)XEHHE MaKCUMaIbHOU 3(pHeKTHBHOCTH pa3paboTKH.

BJIMAHUE TOJIIUHBI, IOPUCTOCTHU N IEPOXOBATOCTH
IIVTIASMEHHO-HATIIBIVIEHHOTI'O ITPOMEXKYTOYHOI'O CJIOSA
HA AJITE3WOHHBIE CBOMCTBA COETAHEHUS
CTEKJIOIIJIACTHUK-NI

Maxkcumos S1.P.

HayuHsr1if pykoBoanTens: 1011, K.T.H. babun C.B.
Crynunckuii puman MAU, kad. "TIIAL"
e-mail: yaroslaw64@gmail.com
Jlomactu caMoneToB, CyZ0B Ha BO3AYIIHON MOMYIIKE H3TOTOBJICHHBIE W3
KOMITO3UITMOHHBIX MaTepUaoB O0JIaJJal0T BBICOKOH YAENHbHOW W YCTaJOCTHOM
[IPOYHOCTBIO, HO HU3KOW 3PO3MOHHON CTOMKOCTBIO. J{Is1 ApO3MOHHON 3allUTHI
mepeHell KPOMKH JIOTAacTed NPUMEHSIOT 3allWTHBIC HakiIaakd. Hawmmydmmm

MaTtepuajioM It CO3JaHHs HaKIaAKW SBJIACTCA SHCKTpOJ'II/ITI/I‘{eCKI/Iﬁ HUKCIIb,
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O/IHAKO TIPOYHOCTH KJIIEEBOTO COCIWHEHMS ‘‘3alllUTHAs HaKJIaJKa-JOmacTh”’
HEIOCTAaTOYHA M ABJSIETCS Mpobiemoil. OXHUM M3 pelieHnd TaHHOW MpoOIeMBbl
SIBIISICTCS CO3JJaHNE HAa BHYTPEHHEH MOBEPXHOCTH HAKIIAAKH ITPOYHOTO KAIFIISIPHO-
MOPHUCTOTO TMOKPHITHS. 3ajada yCIOXKHACTCS TEM, YTO ITOT y3ed JOJDKEH OBITh
peMoHTONpHUroAHBIM.  [lo3TOMYy  aAre3sMOHHYIO  TPOYHOCTE  HEOOXOIMMO
peryimpoBaTh. JTO JOCTUTAETCS BHIOOPOM MaTepHajia KalMUIIPHO-IIOPHCTOIO H
HIEPOXOBATOr0 MOKPBITHSA, a TaKKe BAPbHUPOBAHHEM IOPUCTOCTH, TOJIIUHOMN
MOKPBITUS U CTENEHHU ILIEPOXOBATOCTH.

B nanHOit pabore mpou3BomwiCcsS BBIOOp MaTepualia TMOKPBITHS U
OKCIEPUMEHTAIbHBIE ~ HCCIEIOBAHUS  3aBHCUMOCTH  IPOYHOCTH  KIIEEBOTO
COEIMHEHMs TIPH CIBUTE KPYYEHHEM OT IMOPUCTOCTH, TOJIIMHBI M MEPOXOBATOCTH
IUIa3MOHANBUIEHOTO  MEPEXOJAHOro  cliod. B kadecTBe  IMPOMEKYTOYHOTO
IIEPOXOBATOTO IUIA3MOHANBUICHHOTO CJIOST BBIOpAIM XPOMOHHKEIJIEBYIO CTallb
OlII741, xoropast umeeT BeIcokyro aare3uto (60 MITA) k HukeneBON 3aIUTHOM
HaKJIaJKe 3a CUeT TNPHCYTCTBUS HHUKEISI B COCTaBEe HAMBUIIEMOIO CIUIaBa M
XOPOIIYI0 CMAaYUBAEMOCTh KOMIIOHEHTAMH KJIEs.

OO6pasmpl [ AKCTIePUMEHTANBHBIX  uccienoBanmid  (150%20%10  mm)
noiydanu — myreM — (OPMOBAaHMS —~ HHKEJICBOW  HAKIaJKH C  HOPUCTBIM
[IPOMEXYTOUHBIM cj0eM u3 crutaBa 21741 coBMECTHO €O CTEKJIOIUIACTUKOM
BIIC20 "mokpeiM" MeTonoM B BakyyMmupyemoil npechopme. B mociencrsun
MOJTydeHHBIE 00pasIbl pa3pe3aich U J0padaThIBaIN MEXaHHYECKOW 00paboTKOM
JUIS MCTIBITAHUH B CIICIHAJIBHOM TPHCIOCOONEHNH HA YHCTHIM CABHI Ha MAIlMHE
FP-100.

Kak mnokasanu pesynbTaTbl SKCIEPHUMEHTOB, IIOPUCTOCTH IIOKPBITHS HE
OKa3bIBACT 3aMETHOTO BIMSHUS HAa NPOYHOCTh COCAMHEHHUS. OTOT (aKT
coryacyercsa C NPEANOJOKEHUEM O BIUSHHM HA MPOYHOCTh aAre3HOHHOTO
COC/IMHEHMS TI0p B ITOBEPXHOCTHBIX CJIOSX HOKPBITHS, a HE OOIIEeH OTKpPBITOM
MOPHCTOCTH TOKPHITUA. Briusaxue oOued OTKPHITOW MOPHCTOCTH TEPEXOJHOTO

ciost (OI1741) Ha MPOYHOCTH COCTUHEHHS UMEET MECTO MpU OOJIBIION TOJIIHHE
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CJI0sl, TaK KaK COYETAaHHE BBICOKOW MOPHUCTOCTH M TOJICTHIX CJOCB MOKPBITHS
MPUBOMUT K VAJMHCHHIO BPEMCHH MPOMHUTKH TEPEXOAHOTO CIIOS aIre3uBOM
(BC2561), a, cnemoBaTenbHO, CHUKESHUIO MTOJIHOTHI MeX(]pa3HOro KoHTakTa. Takum
00pa3oM, yBEJIMYEHHE TOJIIMHBI MEPEXOJAHOrO CJIOS CHIDKAET aAre3MOHHYIO
MPOYHOCThH COCAMHEHHSI CTEKIIOMIIACTUK - HUKEJIEBast 3aIIUTHAS HAKIIA KA.
3aBHCUMOCTh MPOYHOCTH AATC3MOHHOTO COCIMHEHHS OT IIEPOXOBATOCTH
MTOBEPXHOCTH MOKPHITUSI UMEET IKCTPEMANBHBIA XapakTep. 3HAYCHUE SKCTPEMyMa,
MOJYYCHHOE OSKCICPUMCHTAIFHO, COBMAJACT C TEOPCTUYCCKUMH OLICHKAMH C
TOYHOCTBIO ~10%. DKCTpeMyM WIEPOXOBATOCTH OIEHUBAICA MO MaKCHMAaIbHON
CKOPOCTH TIPOIIUTKH TEPEXOJHOTO CJOsS HA OCHOBE aHalu3a YpPaBHCHUS
Youlbypra. CoBmazeHHe 3KCIEPUMEHTAIBHBIX U TEOPETHYECKHX Ppe3yJIbTaTOB
CBUJICTCIILCTBYET O MAaKCUMAJIbHONH CKOPOCTH YCTaHOBJICHHS aJr¢3HOHHOTO

KOHTAaKTa Ipu Z[aHHOfI IEPOXOBATOCTH IMOKPBITUA.

BJIMSHUE IIVIASMOHAIIBIVIEHHOI'O ITIOKPBITUS
N3 NLAL HA YCTAJIOCTHYIO NPOYHOCTb TEPMHUYECKH
YIIPOUHAEMBIX ATFOMUHUEBBIX CIINTABOB

Tomamresua A.M.

Hayunslit pykoBourens: 1o1l., k.T.H. babun C.B., ®ypcos A.A.
Crynuackuii pumman MAU, kad. "TITAJL"
e-mail: alkinsynodel@mail.ru

W3BecTHO, YTO TPUMCHEHHE pPAa3IMYHOrO pPOJAa MOKPBITHIA, HAIpHMED,
W3HOCOCTOWKMX,  [O3BOJSIET  IOBBICHTh  OKCIUTyaTallMOHHBIC  CBOWCTBA
MAIIMHOCTPOUTEIBHBIX H3euid B pa3bl. CoueTaHWe MAaTEpPHAIOB C HHU3KOM
YAEIbHON MPOYHOCTHIO M M3HOCOCTOMKHUX MOKPBITUH MO3BOJISET MOJy4YaTh AE€TAN
MTOHIHKEHHOTO Beca 0e3 CHIDKEHHS HKCIUTyaTallHOHHBIX CBOWMCTB KOHCTPYKIIWH.
Urto 0coOCHHO BayKHO B aBHAITHU.

B HaCTOHH.[eI‘/'I pa60Te NPUBOAATCA PE3YJbTAaTbl HCCICAOBAHUA BJIUAHUA

58

MexBy30BCKasl MOJIOZleXKHas Hay4HO-IIPaKTHYecKas KoHpepeHIUA
«BTOPBIE KOJIAYUEBCKUE UTEHWSA»

IUTa3MOHANBIIGHHOTO TOKPBITUSL W3 aTIOMUHHJA HHUKENIS Ha  YCTAJIOCTHYIO
MPOYHOCTh TEPMHUYECKH YIPOYHSIEMBIX ATIOMHHHUEBBIX crutaBoB: J[1u, J[16-AT,
AB-T1. Jlng yCTaJOCTHBIX HWCHBITAHUH WCHOJB30BANNCH IIJIOCKHE O0Opa3Ibl
pasmepom 120-20-4. OOpa3upl MOKpEIBaMKM MO JABYM moBepxHOCTsIM (120-20)
METOJIOM IuT1a3MeHHoro HanbuieHus nopoika [TH70K030 paznuunoii Tonmuasl. B
Ipolecce HAMbUICHNS TEIUIOBOE COCTOSIHUE 00pa3iia KOHTPOINPOBAIOCH XPOMETb-
KOIIEJICBOM TepMonapoil ¢ oOpaTHOW cTOpoHBL. HambuieHMe OCymecTBISUIH C
nomolneto ycranoBku YIIY-3/1. YcranoctHas npoyHOCTb 00pa3loB onpeessiach
IIpU KOHCOJIBHOM u3ru6e Ha Bubpoctenae BJI9C-200 npu 3ajaHHOM HampsHKeHUU
mukima £200 Mmna. OrneHWBaJIOCh BIUSHHE Ha YCTaJIOCTHYIO JOJTOBEYHOCTH
TeMIepaTypsl o0pa3lia B TIPOLECCE HAMbUICHHSA, IOPUCTOCTH ¥ TOJIIMHBI
MOKPBITUS, A TaKkKe BEIMYMHBI OCTAaTOYHBIX HANPSDKEHWH B oOpasme mocie
HaNbUICHUs MOKPBITHA. Pe3ynbTaThl MCHBITAaHUI IOKas3ald, 4TO B Ipolecce
HamblIeHHE TeMmepaTypa oopasua noguumaetcs 10 200°C u BbllIe, YTO MPUBOJIUT
K €ro pa3ynpoYHEHHIO U CHIDKCHHMIO yCTaJIOCTHOM MpovHOCTH moutd B 10 pa3s.
ITocnemqyrolee HMCKYCCTBEHHOE CTapeHHME II03BOJISET MOBBICUTH YCTAJOCTHYIO
MIPOYHOCTH 2-2,5 pasa.

[Iponecc miIa3MEHHOTO HAMBUIEHUS ATIOMUHHMJA HHUKES COMpPOBOXKIAETCS
BHEIPEHUEM PACIUIaBICHHBIX YaCTHUI] MOPOIIKA B TOBEPXHOCTh METaNIA, HArPEBOM
nosepxHocTd  cBbiie  200°C, TpPOUCXOAUT B HEKOTOPOM POJE  OTXKM,
pa3ynpovHeHHe aJllOMHHUEBOrO CIIJIaBa U MaJieHUE €ro yCTaTOCTHOW MPOYHOCTH.
IIpn MCKYyCCTBEHHOM CTAapeHHH OOpa3LOB C MOKPBITHEM M3 cruiaBoB J[16 m [Ilu
mpu 140°C pa3meps! 00pa3ia B MEpBOHAYATIBHBIA MIEPHOT YMEHBIIAIOTCS, a 3aTeM
HauMHAIOT pacTH. [locienHee OOBSCHSAETCS pacmazoM TBEPAOTO pacTBOpa C
BBIZIENIEHHEM W Koaryismueil ynpounstomux ¢as3 (CuAl, m S). MckyccTBeHHOE
CTapeHue NPUBOAUT K  MOBBbILEHUIO MpoyHocT cmuasa J[16. Ilocne
HCKYCCTBEHHOT'O CTAPEHUsI CONPOTUBICHUE MUKPOIUIACTHYECKUM JiehopMaIsm H,
CIeZI0BaTeNIbHO, pa3sMepHas CTAOMIBHOCTh JIOPATIOMUHMS HAMHOTO BBIIIE, YEM B

OTOXOKCHHOM COCTOSAHHU IOCJIC HAHCCCHUSA NOKPBITUA. KpOMe TOT'0, YBCIIMYCHUC
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pasMepoB  00pasloB  TOCHE€  CTapeHHus MNPUBOJUT K  BO3HUKHOBEHHIO
JIONOJIHUTEIBHBIX CKUMAIOLIUX HAMPSKEHUH B MOBEPXHOCTHOM CJIO€ BCIIEJCTBUE
HEW3MEHHOCTH Pa3MepPOB TOKPBITUS U3 ATIOMUHUIA HUKEIS. DTO MOATBEPIKIAETCS
TeM ()aKTOM, YTO YBEJIWYCHHE TOJIIMHBI TIOKPBITHS MPHUBOAHWT K YBEITHUCHHUIO
YCTaJIOCTHOM ~ NPOYHOCTU. VICTOYHMKOM  pa3pylleHHss HpU  YCTaJOCTHBIX
WCOBITAHUSIX SIBJSIETCS MMEHHO aJIOMUHHMEBBIM CIJIaB, YTO MOATBEPIKIEHO
(doTorpadMUECKUMH  UCCIICIOBAHUSIMH OOpa3lOB B IIPOIECCE YCTAIOCTHBIX
HUCIIBITAHUH.

HccnenoBanus nokasanu, 4TO NpEABAPUTENILHOE HABEIEHHUE CHKUMAIOIINX
OCTaTOYHBIX HAMpPsDKEHUH B  TOBEPXHOCTHOM  CJIOE oOpasiia MeToJI0M
IpoOecTpyifHOI 00pabOTKM JaeT HE3HAYWTENFHOE TMOBBIIICHHE YCTalOCTHOMH

MIPOYHOCTH ITOCJIC IIa3MEHHOT'O HAIIBIJICHHUA.

SIIEPHBIE IBUTATEJIA B PAKETHO-KOCMHWYECKOM TEXHUKE
Bunoxypos JI.A.

Hayunblii pykoBoauTENIb — JOLEHT, K.T.H. Eropos E.H.
Crynuacknit unman MAU, xad. « TTTAD»
e-mail: dmitriyvinokurov6897@yandex.ru

C 2009 roma mpu coBmecTHOM yuacTum «Pockocmoca» u «PocaTomay
pa3pabaTeiBaeTC MEXKIUTAHETHBIH OyKCHp C SACPHBIM PEAKTOPOM H HOHHBIM
JIBUTATEIICM.

JlBuraTenpHbIC ~ YCTAHOBKM HAa  OOpPTy  KOCMHYECKOTO  ammapara
MpeHA3HAYCHBI IS CO3JaHUS CHWJIBI TATH WIA MOMEHTa UMIyibca. [lo Tuimy
HCHOHL3yeMOI>i TATA ABUTAaTCJIBHBIC YCTAHOBKH Pa3AC/ISAIOTCd Ha XUMUYECKUC
(XP) u wnexummueckue (HXPH). XPJ nenarcs na sxugkoctHeie (PKPI),
tBépaorormBHbele (PATT) m xomOunumpoBanueie (KP/). B cBoro ouepens

HEXUMHUYCCKUC JBUTATCIbHBIC YCTAHOBKM JCJIATCA Ha AACPHBIC (ﬂPﬂ) u
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anektpuueckue (OPJl). B HacTosmee Bpemst Ui TOJETOB HA APYTHE TIAHETHI, HE
roBops yxe o 3B&max, npumeHeHune JKPJI m PJITT cranoButcs Bce Oomee
HEBBITOJHBIM. [IpHYMHA 3aKJIIOYaeTCss B TOM, YTO YJACNbHBIH HMITYJIbC BCEX
xumugeckux PJI HeBbicok u He mpebimaet 5000 m/c, uTo TpeOyeT I pa3sBHTHUSL
JIOCTATOYHO OOJBIIMX CKOPOCTCH UMTENbHON paboThl J[Y M COOTBETCTBEHHO
0OJBIIMX 3amacoB TOIUIMBA. TakuM 00pa3oM, IUIS TOCTHXKEHUS HMHJIOTHPYEMBIMU
SKHUMAKAMHU JTaKe OJIVDKAWIINX TUIaHeT HEeoOXOIMMO Pa3BUBAaTh PaKEeThI-HOCHUTEIN
Ha JBHTaTelsiX, padoTaloIMX Ha MPHUHIMNAX, OTIMYHBIX OT Xumudyeckux JY.
Hawnbosiee nepcrieKTHBHBIMH B 9TOM IUIaHE SIBJISIOTCS JIEKTPHUYECKUE PEaKTUBHBIC
neuratenu  (OPJ]), TepMOXMMHWYECKHE paKeTHBIE JBUTATEIM W  sICpPHBIC
peaxtuBHbIe (SIP/T).

SAPJ] momyunnu cBo€ Ha3BaHWE ONaromapsi TOMY, 9TO CO3[AIOT TATY 3a CUET
WCTIONBG30BaHMS SIICPHOW DHEPTHH, T.€. DHEPIWH, KOTOpas BBIACIACTCS B
pe3yJIbTaTe SAEPHBIX PEaKiuii.

B o0meM cMbiciie MOA JITUMHM pEaKLUUsIMU  I0Jpa3yMeBalOTCs JIOObIe
U3MEHEHHS SHEPTreTUUECKOT0 COCTOSIHUS aTOMHBIX siiep, a
TaKOKe MPEBPAILEHUs] OJTHHUX sACP B JIPyrHe, CBA3aHHBIE C
MEPECTPOUKON  CTPYKTYpHI siACp WIA H3MCHCHHEM
KOJIMYECTBA COACPIKAIIUXCS B HAX DJICMEHTAPHBIX YaCcTHI]
- HykI0HOB. [Ipu4éM simepHBIC peakiuy, KaK HU3BECTHO,
MOT'YT MPOUCXOHUTH 1160 CIIOHTaHHO (r.e.
CaMOITPOMU3BOJIbHO), JIMOO BBI3BIBATBCS HMCKYCCTBEHHO,

HampuMep, Tpu O00MOapAUPOBKE ONHUX SACp IPYTHMH

(Wmu 3IeMeHTapHBIMH YacTHIAMH). SIIepHBIE peakinu
JeNIeHUsT M CHHTE3a 0 BEJMYWHE SHEPTUH IMPEBOCXOIAT
XIMUYECKHE PEaKIUH COOTBETCTBEHHO B MIJUIMOHBI H

JECATKH MHJUIMOHOB pa3. OTO OOBSICHAETCS TeM

OOCTOSITETILCTBOM, YTO DJHEPrHs XHUMHUECKOH CBS3H

ATOMOB B MOJICKYJIaX BO MHOTI'O pa3 MCHbBIUIC SHEPIruu H}ICpHOf/'I CBsA3HU HYKJIOHOB B
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spe. SImepHy0 SHEprui0 B PaKeTHBIX ABUTATENSIX MOYKHO HCIOJIB30BaTh IBYMS
criocobamu:

1. BricBoOOXk1aemMast SHEPTUsl MCIONB3YETCS U HarpeBa pabodero Ttena,
KOTOPOE 3aTeM pacIIUpseTcs B COILIE, Tak ke, kKak B 00branom JKP/I.

2. Slnepnas oHeprus mpeoOpasyercs B OIEKTPUYECKYI0 U 3aTeM
UCIIOJIB3YETCS ISl HIOHU3ALMK U Pa3roHa YacTHIl paboyero Tena.

3. Hakonerr wuMmynabc — co3maéTcss caMHUMM  HOPOAYKTaMHU  JIEJICHUS,
00pa30BaHHBIMU B MPOLECCE SIEPHON peaKIUU AeTICHUS.

21 wmapra 2016r. ObIM OOHApPOJOBAHBI JaHHBIE O MEPBOM MpuEMKE
TeIIOBBIIEIOMHX eMeHToB (TBOJI) — cTepkHE# ¢ TOTUTMBOM — ISl TAKOTO
«xocMmIUIecKoroy» peakropa. B 2017 — 2018 romax ombITHBEIA 00pasern peakropa
JuIl TITyOOKOTO KOcMOca NOJDKEH OBITh cOOpaH, a €ro CHCTEMbI HCIIBITaHBI B
Haykorpage CocHoBeiii bop JlemmHrpanckoit oOxactu. [IpeamonoxuTensHO

k 2025 rony nmpoekt OyJeT roToB K UCIIBITATEIbHOMY MOJETY.

CBOMCTBA JIETAIOIIIAX METAJIJIOB

Kapnos A.I1., Bunokypos /[.A.

HayuHslif pykoBoANHTeNTs — JOICHT, K.T.H. benosa C.b.
CrymuHcknii pumuan MAU, kap. «TAOM», «TITAJ]»
e-mail: jackienl@mail.ru

CoBpeMEHHBIE  JIETATENbHBIE aNapaTrbl COCTOSAT, B OCHOBHOM, M3
METaJUIMYECKUX CIUIaBOB. B maHHOW paboTe maeTcs 0030p CBOWCTB METALIOB,
HEOOXOIUMBIX JIJIsI 0OecTiedeHUs TPeOyeMBIX XapaKTePHCTHK CIDIABOB, U3 KOTOPBIX
M3rOTaBIUBAIOT PA3JIMYHBIE IE€TAIH , U AHAJIM3UPYETCS IPOLECC BHEPEHUS HOBBIX
MaTepuajoB B IIPOLECCE COBEPLICHCTBOBAHMSI KOHCTPYKLUH JI€TaTEIbHbBIX
armnaparos.

OcHoBHOE TpeOOBaHME K aBHAKOCMUYECKAM MaTepHaiaM — 3TO COYCTAaHHE

JICTKOCTHU U TMPOYHOCTH. HGpBLIMI/I MarepuajiaMunu OBLIO ACPCBO U II0JOTHO,
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TJIaBHBIM JIOCTOMHCTBOM KOTOPBIX SIBJISIETCS JIETKOCTh. [loBbIIIeHNE TpeOOBaHUN K
MIPOYHOCTH TMPHUBEJIO K TPUMEHEHMIO METAJUIMYECKUX CIUIABOB Ha OCHOBE
amromuaust. [Ipu  BBIOOpEe aMIOMUHUS  YyYUTHIBANACh €r0  OTHOCHTEIbHAS
JICIIeBU3Ha, KOTOpas OOYCIOBICHa €ro paclpoCTPaHEHHOCTHIO B IPHUPOAE,
Croco0OM TIONYYCHHWST W TEXHOJIOTHYHOCTHIO. ABHATCXHHKA CBEPX3BYKOBBIX
CKOpOCTEH TpeabsiBIiIa 0COObIe TPEOOBAHUS K JKAPOIPOYHOCTH U KOPPO3HOHHOM
CTOMKOCTH, KOTOPBIM YJOBJETBOPSUI TUTaH U ero cruasbl. [lo Mepe
COBEpILIEHCTBOBAHUS JIeTaTeNbHBIX arrapaToB yBeJIMYMBalach JIOJIsL
HEMETAJUTMYECKUX MAaTepHajoB: KOMIIO3UTHBIX MartepuanoB u maactmace. C
KOMITO3UIIMOHHBIMI MaTepHaiaMi 00Jiee COBMECTUM THUTaH, MTOITOMY €ro JOJIS 10
CPaBHEHHUIO C AIIIOMMHUEM YBEIMUUBAETCSI.

B HacTosimee BpeMs M3 QMIOMHUHHUEBBIX CIUIABOB M3TOTOBISIIOT KOpITyca
CaMOJIETOB, PAKET, BEPTOJIETOB, CHJIOBBIE HJIEMEHTBHI, JETald PEAKTUBHBIX U
TypOOBUHTOBBIX JBUTaTeNicii. M3 TUTAHOBBIX CIUIABOB HM3TOTABJIMBAIOT H3CIUS
CJIOHOW TPOCTPAHCTBEHHON ()OPMBI, BBHICOKOHATPYXKEHHBIE Y3IIbI M arperarsbl,
yactu aBurarens. Kpome Toro, mpuMeEHsIOTCsl elie 0ojiee JerKue METaljIbl, TAKHe
Kak Oepwmid, U MarHuid. bmaromaps cBoeil BBICOKOW YyAEIbHON >KECTKOCTH
OepHIUTHI MCHONB3YIOT MPH U3TOTOBJICHUH TTPUOOPOB (THPOCKOTIOB), BXOIAIINX B
CHUCTEMY OPHCHTALINYU U CTaOMIM3AIUH JICTATCIBHBIX ammnapaToB. MarHuii - camblit
JIETKAH W3 JICTAIONIMX METAJUIOB - NPUMEHSETCS MpPU HM3TOTOBJICHHH OOIIMBKU
KOPITyCOB, TOIUIUBHBIX OAKOB H T.[I.

IloMuMO JIeTKMX METAJJIOB [JIi M3TOTOBJIEHUS TaKUX 3JEMEHTOB, Kak
pPEaKTUBHBIC JBUTATEIH, HEOOXOJUMBI METAJUIBI C BBICOKOW JKapOMPOYHOCTHIO U
KOPPO3NOHHOCTOHKOCTRIO. OTO MPERONpEeNeIiIo NpUMEHEHHEe MOIHOeHa,
BoNb(pama, )KeJe3a U HAKENsI, OTHOCSIIUXCS K TSHKEIIBIM MeTaJlIaM.

Kpartkuit 0630p CBOHCTB KOHCTPYKITMOHHBIX METAJIIOB, 00YCIOBIMBAFOIIIIA UX

JOCTOUMHCTBA U HEAOCTATKU B KAYCCTBE «JICTAIOIIUX METAJUIOBY, IPUBCICH B TalJI.
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Taodanma
Ne | Xapakrepu p-
CTHKA U S-MeTaJLJIbI Me- d-mMeTasIbl
cBoiicTBa TaJLI
Be Mg Al Ti Fe Ni Mo W
| ®-ma 2¢? 3s? 3s3p' | 4s73d" | 3d%s? | 3d%4s? | 4d5s' | 5dY6s?
9JI.CTP.
2 | Crenenb
OKHC/ICHHS +2 +2 +3 +4 +2,+3 +6
(Hanb.Xxapakr.)
3 | Conepxanu
5-107* ~1073 ~1078
¢ B 3ewn. 19 | 75 0.6 | 47
kope, % (1o
macce)
4 | Crioco6 DJIEKTPOJIN3 pacIUIaBICHHBIX
. Boccranosnenue
IOJTy4YECHUS coJien
Ox-n1b: OKHCITATENN-0KCUIBI METAJIJIOB
TiCl
BaCl, MgCl, Kpuonut Bl 4 H, win Al
-JIb: (cruassl Fe-C H, unn
u NaCl u AlL,O; M
x.Mg [0JIY4ai0T BOCCT-EM C(yroun)
CcO
5 | Temn-pa
po 1280 650 660 1677 1535 1455 | 2620 | 3410
miasi., C
6 | Iomumo
H P Iy/ onK
| rmny I'aK I'T1Y/O1K LK/ 'K OLIK
npeBparie- OLK OILIK
HUS
7 | TINOTHOCTB,
3 1,9 1,8 2,7 4,5 7,9 8,9 10,2 | 19,3
r/cMm
8 | locrouHCTB 1)JIerkue 1) nemen Beico- | XKaponpou-
a 2) cTa- 2) 2)umpoko | 2)Bbicokas | 2) Kaspkap | HOCTb BBIIIE,
GUIBHOCTb | ZOBOJb | PAaclpoCTp | yAenbHas | XOpOIIHe o- yeMm y
pasMepoB | HO pac- | aHeH NPOYHOCTh | MEXaHWYeC | IPOYHO | HUKENEBBIX
npu npoct- | 3)BbICO- 3)BbIcOKasi | KM€ CBOH- | CTh CIIABOB
MOBBIILIC- paHCH | KasIUIaCTH | KOPPO3HOH | CTBa
HUH Y-HOCTh Hast 3)xoporue
Temiepa- 4)mocra- CTOMKOCTh | TEXHOIOTH
Typbl TOYHASIXMM | 4)BBICOKasi | YECKUE
3)BBICOKAs H-yecKas xKapo- CBOMCTBa
KOpPO3HOH- CTOMKOCTH TIPOYHOCTH
Has 5)BbICOKAst
CTOMKOCTh EKTPO- U
4)BbICOKAst TEILIONPOB
yAeIbHAs OJIHOCTH
MPOYHOCTH
9 | Henocrarku | -Slnosur Huskas | Huskas Jlopor
-Xpynok KOppO3. | Kaponpou Tsoxensie
cToit- HOCTh
KOCTb
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PACYET I''IYBUHBI PE3AHUSA ITPU BCTPEYUHOM
OPE3EPOBAHUN

ITaytoB A.C.

Hayuns1if pykoBoanuTens: K.T.H., foueHT [lepmunos A.E.
Crynunckuid punnan MAU, kad. « TITAI»
e-mail: alexanderpautovbus@yandex.ru

B nanHoii pabote paccmarpuBaercs (ppe3epoBaHre Ha TOPU3OHTAIBHO-
(pe3epHbIX CTaHKaX IWIMHAPUYIECKOH, ITHUCKOBOW WM KOHIIEBOW (hpe3oi
(UMTMHAPUYECKON 9acThi0), KOTIa OCh (h)pe3bl MapaluieibHa 00pabaTeiBacMOi
MOBEPXHOCTH, T.€. HIWIIMHIPHUIECKOE (pe3epoBaHueE.

W3BectHO, 4YTO LMIMHApHYECKoe (pe3epoBaHHE, NPH HAIMYNM Ha
MOBEPXHOCTH 3ar0TOBKH JIMTEHHOI KOPKHM WM TBEPJOTO HAKJICIIAHHOTO CJIOS
PEKOMEH/IyeTCsl NPOW3BOJMTH MPOTHUB TI0JIa4M, T.e. KOTJa HarpaBieHHEe
MOJJa9M  TIPOTHBOIIOJIOKHO —HATIPABICHHUIO BpameHus ¢pe3sl (MeToaoM
BcTpeuHoro (QpesepoBanus). 3yObsi (pe3sl pabOTAOT «HU3-TIOJ KOPKH» |
HAa4YMHAIOT Cpe3aTh CJI0M MWHUMANBGHOW TONIIWHBL, CHJIBI  pE3aHHs,

JIEWCTBYFOIIME Ha 3yObst (Ppe3bl BO3pacTaroT OT HyJIsl 10 Makcumyma (puc.1).

a) IMIIMHIpUYecKas Gpesa 0) nuckoBas ppesa

Puc. 1. BerpeuHoe ¢ppe3epoBaHue NMIMHAPUYECKOI (2) U AUCKOBOI (0)
¢pesamu

Mero BcTpedHOro (pesepoBaHusi IieIecoo0pa3eH Ha UYEPHOBBIX

ornepanusax U HE pEKOMCHAYCETCA B ClIyda€ OTCYTCTBUSA «KOPKH», TAK KaK U3-3a
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HA4YaJIbHOT'O CKOJIBXCHUS 3y6LeB MO0 MNOBCPXHOCTU 3aroTOBKHU YCKOPACTCA
M3HAITMBaHUE (PPE3BbI.

Ilpu  ¢pesepoBaHun 1o mojade, T.6. METOJAOM  IOIYTHOI'O
(dpesepoBanus, 3yObs (pe3bl HAUMHAIOT Cpe3aTh CIIOH MaKCUMAJIbHOM
TONMIMHBL ¥ TIOIBEPralOTCsd MAaKCHUMAIBHOH Harpy3ke. OJTO HCKIIOYacT

Ha4aJIbHOC NPOCKAJIb3bIBAHNUE 3y6I)eB 1 CHMIKACT U3HOC q)p€3BI.

TAMHBI BPEMEHHA

Hpsaxos 1.I1.

Hayunslii pykoBoauTess — 1oueHt, MoieHok I'.5.
Crynunckuid punman MAU, kad. «DuY»
e-mail: Dyakov.ilusha.13@yandex.ru

[Tpo6iema Bpemenn Bcerna mHTepecoBaia ¢uiocoduio n temMa Bpemenu,
0e3yCcIIOBHO, SBJISIETCS OJHOM M3 OCHOBOHOJAraroumx B ¢uiaocopun. MoxHO
cKaszaTh, 4yTO Bpems - BooOIIe OIHO M3 OCHOB OYKBalIbHO BCEX OBITOBBIX H
HAYYHBIX TPeICTaBIeHUI 00 okpyXaromeM Mupe, o Beenennoil n naxe o camom
cebe. Bpems Bcerna sBISIIOCH 3aragkoil JUlsl 4esioBeKa. B MaHHOM JIOKIaae MBI
mocTapaeMcsi pa3odparbCsi M BBUICHHTH, B YeM 3aKJIIOYAeTCsl IJIaBHas TaifHa
JIBIDKCHUS BPEMEHHU.

[lepBbIM yCTpOMCTBOM JUISi M3MEPEHMS BpEMEHHM ObUla Hallla IIJIaHeTa.
bnaronaps BpameHuro 3eMaM BOKpYr cBoei ocu u Bokpyr ConHia moau
HAYYUIIUCh U3MEPATH BPEMA. TaK, C MMOMOMIBIO MEPBBIX COJIHCYHBIX YaCOB JIFOAU
pa3fenuwin CyTKHM Ha 24 yaca, onupasichb Ha CKOPOCTb BpalleHus Iianetsl. Celiyac
TEXHOJIOTHH IIArHYJIM BIEPEA M JIIOAW MOTYT HU3MEpATh BPEMsl HAa OCHOBE
BUOpanuy aroma ne3us. HecMoTpsi Ha pa3BUTHE W3MEPHUTEIBHON TEXHHUKH, BPEMs
He Bcerja ObUIO €IMHBIM Ha Hamed maHere. s Toro 49ToObl OOBEIMHUTH

M3MEpeHUE BpEMEHH B OJIHY CETh HY)KHa Obu1a 0co0ast TEXHOJIOTUsl.
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ITo Teopun HproTOHA BCe ymanu, 4TO BPEMs €IMHO BE3JE U TEUET C OJHOU
CKOpPOCTBIO. DWHINTEHH OTKPBUI, YTO BpEeMs TEYeT C Pa3HOH CKOPOCTHIO IS
KaXIOro OTIENBHOIO 4ejaoBeKa. TO €CTh HE CYLIECTBYET €IMHOIO BCEJIEHCKOIO
BpEMEHM U €CTb HEKas CBS3b MEXIYy BpPEMEHEM U JIBUJKEHHUEM CKBO3b
mpocTpaHcTBO. Ha ckopocTh TeueHus: BpeMEHHU BIUSIET CKOPOCTh MEPEMELIEHUS B
MPOCTPAHCTBE. YUYEHBIH MPOJOKII CBOIO TEOPUIO M MOHSUI, YTO MPOCTPAHCTBO U
BpeMs HeNb3sl paccMaTpuBaThb IO OTAEIBHOCTH. Tak OH co3man MOAENb
IIPOCTPAaHCTBEHHO-BPEMEHHOI0 KOHTHHYYMa. BClO JKU3Hb MOXHO IPENCTAaBUTH B
BUJIE Yepebl KaJIpoB, KOTOPBIE PACIIONIOKEHBl U YIOPSIOYEHB] B UETBIPEXMEPHOM
MPOCTPAHCTBE 1101 Ha3BaHHWEM IPOCTPAHCTBEHHO-BPEMEHHOW KOHTHHYYM. B aToit
MIOCJIEIOBATEIBHOCTH YK€ €CTh «KaJpbl» IporIoro u Oyaymero. Hagano Oepercs
oT bonbmioro B3psIBa M UAET JalbIIE, BKIIIOYAs HAIl «HACTOSAIINNA MOMEHTY.

BosmoxkHo mu nepememarscsi Bo BpeMeHH? COraacHO TEOpUM BPEMEHH —
MOKHO. OWMHINTEHH BBIABWII, YTO TPaBUTALUS TaK JK€ BIUSACT HA 3aMeJIeHHe
BpemeHU. UeM BblllIe IpaBUTALUs, TEM MEJUIeHHee TeueT Bpems. IlyremecTtBue B
MPOILIOE OMMCHIBACTCS ~ HAJTMYHMEM B TIPOCTPAHCTBE «KPOTOBBIX HOpY. OHH
MIPEACTABIAIOT COO0IT CBOETO Po/ia TOHHETH MEKIY OTACTBHO B3SITHIMU YIaCTKAMH
BpPEMEHU.

Ilouemy ke HaM KaeTcsi, YTO BpeMs TedeT B OJHOM HaIlpaBJICHUH,
nogo0HO peke? OTOoT 3PQEKT Ha3bIBACTCs «KOHLENIUEH CTPeiIbl BPEMEHM.
CorylacHO 3akoHaM (U3UKM, XOJ COOBITHH MOXET HATH M B OOpaTHOM
HaTpaBJIeHUH. DTO HE CO3[AaeT HUKAKUX CEePbe3HBIX MpoTHBopeunid. Haiitn oTBeT
MTOMOKET DHTPOMHUS — CTPEMJICHHE BCEro K xaocy. Bo BceneHHOH Bce umeeT
TEHJEHIMIO JBHUIaThCs OT MOpsAAKa K xaocy. Hampumep, eciu B3sTb KHUTY U
BBIKMHYTh M3 HEE BCE JIUCTBI, TO IIAHC TOrO, YTO OHHM CHOBA YHAaIyT B HYXKHOM
nopsiike, kpaiiHe Man. To ecTb, YHNOPSANOYEHHBIE COCTOSHHS CMEHSIOTCS
HEYHOPSIIOYCHHBIMU. BBIXOANUT caMbIM yIOPSA0YE€HHBIM MOMEHTOM BO BCEJICHHOM
661 bonbioit B3peIB. [Tocne Hero, moj AeHCTBUEM YHTPOINUH, ITOCTEIIEHHO Havall

HapacTath «Oecrmopsiiok». 3HAuMT, bBoJbHION B3pBIB Jal HA4Yalo «CTpese
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BpeMeHM». UTo Xe MOXKeT XJaTh Hac B KOHIIE IPOCTPAHCTBEHHO-BPEMEHHOIO
koHTHHYyMa? IIpocTpaHcTBO, HauMHas ¢ boJbBIIOro B3pHIBa, IOCTOSHHO
pacmmpsieTcss ¥ 3TOT MPOLECC HE 3aMeAsieTcs, a HaobopoT — YCKOpsieTcs.
Bexomut B nmamekom Oymymiem, Bce HeOECHBIC Tella MPOMAIyT W3 HAIIeTO OIS
3pEHUsI 1 MBI HE YBHJMM COCEJHHE TaJlakKTHKH, a BMECTE C TeM M rmpouuioe. Bee
Tella BO BCEJICHHOM pacmaayTcs, ¥ Oojblie He OyAeT NPOMCXOIUTh HHMKAKUX

IMpOLECCOB, a, CJICAOBATCIIBHO, U HE 6yueT TCUCHUSA BPCMCHU.

TEMHASI DHEPTUSI — TVIABHASI 3AT'AJIKA XXI BEKA
Koponesa A.B., Pynesa B.I'., 'mymxosa C.B.

HayuHs1if pykoBoanTEeTs — AOIICHT, K.T.H. bemosa C.b.
Crymuackuii dpumman MAU, xad. «uyY», «MCuldT»
e-mail: kor.angelik333@yandex.ru

HecmoTtps Ha mocTkeHHUS B HAyKe W TEXHUKE, B MHPE OCTACTCS CIIIe 0UYeHb
MHOT'O 3arajiok H, MOXKajdyWd, OAHOW M3 HHUX, NPUYEM CaMOW TaWHCTBEHHOH,
SBIsIeTCS Halla BeeneHHas: ee 3Bomonus U crpoeHue. Benp 6e3 3HaHNS cTpoeHus
BceneHHOl HEBO3MOXKHO OCBOUTh KOCMHMYECKHE MOJIETHI HA JaJIbHUE PACCTOSHUS.
OHM HEOOXOAMMBI JUISl NTOUCKAa HOBOTO JOMa JUIsl YEJIOBEYECTBa, IOCKOJBKY, MO
JTAaHHBIM KOCMOJIOTHH Hama pojaHast 3emis U Bcsi CosHeuHas CCTeMa HaXOASTCs
y’Ke B CepeAMHEe TIepHOJa CBOETO CYIIECTBOBAHUS M HEMHHYEMO JOJIKHBI
MTOTHOHYTb.

OnHUM U3 CaMBIX 3araJlOYHBIX DJIEMEHTOB B CTpOEHNU BceneHHoil sBisercs
Tak Ha3biBaeMass TeMmHas dHeprus. OHa  cocTaBisieT 10 JaHHBIM
HaOmoneHuit KocMudeckoit odcepBaropun «Ilmank», 74 % oT Bcero cTpoeHus, a
9T0 Oombure mojoBuHBI! B maHHO# paboTe HaM XOTENOCh MOAPOOHEH y3HATh, UTO
TaKoe TEeMHas SHEPTHSA U BBIICIUTH OCHOBHBIC TMIIOTE3BI, TAIOIINE OTPEICICHUS
3TOMY MOHATHIO. TEMHAas 3HEPrHsi B KOCMOJIOTUA — 3TO BUJ SHEPTUU, BBEIEHHBIN

B MaTeMaTHYeCKyl0 Mojaelnb BceleHHON pamu oOBsSCHEHHS HaOII01aeMOro
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€€ paciMpeHust ¢ yckopeHueM. TeMHast SJHeprusi MpeACTaBIsIeT OO0 HEOOBIYHYIO
cybcranmmio. B uacTHOocTH, OHa He 00JagaeT CHOCOOHOCTBIO COOMpAThCS B
CTyCTKHM, KaK TeMHas MaTepus, a paBHOMEPHO pacmpenesieTcss Io Bceil
Bcenennoit. Ho cambIM HEOOBIYHBIM €€ CBOWCTBOM Ha JIAHHBI MOMEHT SIBJISICTCS
AHTUTpaBUTALINSA.

CymecTByeT JBa BapuaHTa OOBSICHCHHs CYIIHOCTH TEMHOW 3Hepruu. Bo-
MEPBBIX, MO TEMHOI 3HEepruel MOHUMAIOT KOCMOJOTHYECKYI0 KOHCTAHTY, TO €CTh
HEU3MEHHYI0 DHEPreTHYECKyIo IUIOTHOCTb, PAaBHOMEPHO  3aIOJIHAIONIYIO
npoctpaHcTBO Beenennoil. EE emé wnHOrma Ha3pIBalOT SHEpPrUed BakyyMma,
MTOCKOJIBKY OHA SIBIISICTCS SHEPTeTHUECKON IUIOTHOCTBIO YHCTOTO BaKyyMa. DTO U
€CTh KOCMOJIOTHYECKas! [IOCTOSIHHASI.

ANBTEpHATHBHBIA TOAXOX OBUT TpemaoxkeH B 1987 romy HemenkuMm
¢usuxom-TeopetrkoM K. Berrepuxom. OH HCXOOMI W3 TPEIIOIOKEHHS, YTO
TEMHAsI PHEPTUSI — 3TO CBOETO PoOJia YaCTHUIIEC MOJOOHBIE BO30YKIAECHHS HEKOEro
JUHAMHUYECKOTO CKAJIIPHOTO TI0JIS, SHEPreTHUECKasi IUIOTHOCTh KOTOPOTO MOXET
MEHATBCSI B TPOCTPAHCTBE W BpeMeHH. UTOObI KBHHTAICCEHIMS HE MOTJa
«cobupatbcsi» W (POpPMHPOBATH KPYMHOMACIHITAOHBIE CTPYKTYPHI IO TPHUMEPY
0OBIYHOI MaTepHH, OHA JOJDKHA OBITh OYCHB JIETKOH.

VY y4eHbIX CyLIECTBYET HECKOJBKO I'MIIOTE3 O TOM, KaK MOXET Pa3BUBATHCS
TeMHas 3Heprust. OJTHa U3 HUX MPEAIoaract, 4To (GaHTOMHAs SHEPTHs MPUBEAET
K T. H. «pacXoJisIIeMyCs» PacHIMPEHHUI0. DTO MMOAPa3yMeBaET, YTO PaCLIUPSIOLIast
cuia AedcTBUs TEMHON SHEPruM IPOJODKUT HEOIPAaHUUEHHO YBEIMYMBATHCS,
IOKa HE TPEeB30HAET BCe OcTanbHBIE CHIIBI BO Bceenennoi.C npyrod CTOpOHSI,
TEMHAsT DSHEPIUsi MOXKET CO BPEMEHEM pacCesTbCsl WIH JaKE CMEHUTh
OTTaJIKMBAIOLlee JACHCTBUME Ha MpUTAruBarouiee. B 3ToM ciyuyae rpaBuTalus
Bo3oOmamaer u mpuBenér Bceenennyo k «bomemomy Coxarmio». Hexoropsie
CLIEHApUU TMPEANoJaraloT «IMKIMYEeCKyr0 Mojenb» Bcenennoil. Ha nmanHbIN

MOMCHT TE€MHasl SHCPrus HEC U3Y4YCHa €IIC JaXXC Ha MOJIOBUHY, HO YYCHBIC BCEIO
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MHpa TBITAIOTCS MPUOIU3UTBCA K ee pasrajnke. [IoHSB ee CyIIHOCTh, MBI CMOXKEM

Y3HaTh HAMHOT'O 0OJIBIIIE O MHUPE, B KOTOPOM MBI )KUBEM.

HUKOJIA ETOPOBHY J)KYKOBCKHUI — OTELl PYCCKOM ABUALIUU

Mup3osn A K.

Hayunslii pykoBonutens — [lonyxuna T.E., npenonasarens
Crynunckuii Texuukym um. A.T. TymanoBa, cienquaabHOCTb « TM»
e-mail: vector_55@inbox.ru

«Yenoeex nonemum, onupasace ne Ha CULY CEOUX
MYCKYJI08, d HA CUTLY CB0€20 PA3yMa»

Kyrosckuii H.E.

Huxonaii Eropoeuu JKykoBckuif poauiics Hemojajeky OT Tropoja
Brnagumupa. B nercrBe oH MeuTall CTaTh Kak OTEl HHKEHEPOM-CTPOUTENEM
YKEJE3HBIX JOPOT. MaTeMaTHYeCKHe CIIOCOOHOCTH Oy IyIIero YYCHOTO MPOsBIITUCH
B paHHEM BO3pacTe, €lle B T'MMHA3MM OH CaMOCTOSITEIbHO OCBOMJI BBICIIYIO
MAaTE€MAaTHKY.

JKykoBckuii Hamen GopMyiy, KOTOpas MO3BOJIMIA PACCUUTATh MOBEICHUE
KQKJI0W 9aCTHUIIBI B JIBMIKYIIEMCS TIOTOKE KUIKOCTH. DTa paboTa MpHUHECIa aBTOpY
CTENEHb MArUCTPa U CTUIIEHAMIO JUISl CTAXKUPOBKU B €BPOIIEHCKUX YHUBEPCUTETAX.
Huxonait EropoBnu oOwexanm kpynHeimme EBpomelickne YHHUBEPCHTETH H
nabopartopuu, riue paboTajl ¢ WU3BECTHBIMH HHXEHepaMH M u3o0peraressiMu. B
I'epmanuu Betpetwsics ¢ nuoHepoMm aBuanuu Otro JlunmueHTaneM U mpuoOpEn
OJIMH U3 €r0 ILIAaHEPOB JUIsl UCCIIEIOBAHUMN.

X(yKOBCKI/Iﬁ Havall 3aHUMATbBCA HUCCICAOBAHUCM IBUXCHHSA BO3IYUIHBIX
moTokoB. Tak u OblTa co3/1aHa HOBas Hayka — adpoauHaMuKa. Ero paboTel B 3TOi
00JacTH SBWINCH WCTOYHHKOM OCHOBHBIX HACH, HA KOTOPBIX CTPOUTCS

aBUAIlMOHHAA HayKa. Ero HAaYyYHBbIC UHTCPEChI ObLIH COCPEAOTOYCHBI Ha U3YyYCHUUN
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KOHCTPYKIMH JIeTaTeNbHBIX allapaToB M BBIACHEHWH MEXaHM3Ma UX JeHCTBHUS.
Bekope JKykoBckuii mpuinesl K BbIBOAY, YTO IyThb IOJpaXKaHWsl NTULAM HE
IIPUHECET JKEIAEMOr0 pe3yIbTaTa.

B 1902 romy JXykoBckuii mocTtpomsi B MOCKOBCKOM YHHBEPCHTETE
a’poAMHaMHUUecKyio TpyOy. B Hee oH momemian MoOJEnH, MONIHBIM BEHTHIISTOP
rHaJl UM HaBcTpeuy Bo3ayX. Tax JKykoBckuil uccienoBan HOABEMHYIO CHILY
KpbUIa, CONPOTHBIICHHUE BO3AYXY TEJ Pa3IndHON (OpPMEL.

B 1904 romy Ha 0ase ero jabopaTopuu ObUI CO34aH B MHPE HMHCTUTYT
a’pOJUHAMUYECKUX HccienoBaHuid. MMenHo Ttam JKykoBckuil caemanm cBoe
TJIABHOE OTKPBITHE — HAIE] MCTOYHHWK MOABEMHON CHIIBI KpbUIa U Aan (HopMyity
JUIs pacdera 3TOW cuibl. Tak crall BO3MOXKEH MaTeMaTHYECKHH pacueTr Jirodoro
JeTatenbHoro amnmapara. OCHOBBIBASCh HA CBOMX OTKPBITHSIX, YYEHBIH TaKkkKe
pa3paboTal TEOpHIO KpbIIa CaMOJIeTa, METO/IbI M PACUEThl BO3/LYLIHBIX BUHTOB U
JIUHAMUKH TI0JIETA.

B wunctHTyTEe OBITa pa3zpaboTaHa METOAMKAa MAaTEeMaTHYECKOTO pacdera
JIeTaTeNIbHOTO arnmapara.

B 1918 roxy 6v11 coznan LleHTpabHBII HHCTUTYT a3p0- U THAPOJUHAMHUKHI
(TATH). OH cram KpymHBIM LEHTPOM HAy4YHBIX HCCICIOBaHHH B 00IacTH

CaMOJICTOCTPOCHMUS.
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Cexuus Ne 4

MeHeaKMeHT M COUMATBLHO-
IKOHOMMUYIECCKHE l'[pOﬁJ'IeMbI
COBPEMEHHOI0 odmecTBa

PykoBoauTennb cexuum:
ao1., k.3.H. Ctennosa O.B.

142800, r. Ctynuno, yiu. [Ipuctanunonsas, a. 4,

CrymuHckwii pumuan PIBOY BO «MocKkoBCKHIT aBHAIIMOHHBIN HHCTHTYT
(HaIMOHAITBHBIN MCCIIEIOBATENBCKIH YHUBEPCHTET)»

Kagenpa «OxoHOMHKa U yHpaBICHUE»

(496) 644-28-68; e-mail: sf-mai@mai.ru

PO.JIb KAJIPOB B MTHHOBAIIMOHHOM JESTEJIBHOCTH
Capsr O.C.

HayuHblit pyKoBOAMTENh — JOIEHT Kadeapbl « IKOHOMHKA U YIPABICHAE»
Epemenckas JL.H.
CrynmuHckwii punmunan MAU, kadenpa « OKOHOMUKA U yIIPABICHUE)
e-mail: sary-o@list.ru

[epcnekTHBHOE MHHOBALMOHHOE Pa3BUTHE MPEANPHATHS U TOCYAApCTBA B
LIEJIOM, 3aBHCUT OT WHHOBAIIMOHHOH AEATENBHOCTH MPEANPHUSTHSI, YTO B CBOIO
ouepeb oOecrieunBaeT ee KOHKYPEHTOCIIOCOOHOCTh Ha pbIHKE. VHHOBanMOHHAS
JEATeIbHOCTh, B CBOIO OYEpeAb, NPEICTaBIAeT COOOH KOMIUIEKC Ppa3IM4HBIX
MEPOIIPUATHI, KOTOPBIE IIPUBOAAT OPraHU3AINI0 K HHHOBALMOHHBIM H3MECHCHUSM.
K 9THM MeponpHusTHAM OTHOCSTCS Hay4YHBIC, TEXHUYECKUE M TEXHOJIOTHYECKHe, a
TaKKe OopraHu3alMoHHbIe. OIHAKO JTI00asi NeATeIbHOCTh TpeOyeT CrennaIucToB,
KOTOpBIE OMOTYT OpraHU3alusl JOCTHYb ITOCTABICHHBIX LENEeH.

KBanugukanuonusle Kaapbl — 3T0 (YHAAMEHT JI000T0 HPENIpHUSITHS,

OJJHAKO B HHHOBaHHOHHOﬁ JACATCIIBHOCTU UX HNCHHOCTH BBIPACTACT B HCCKOJIBKO
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pa3, Tak KaK MMEHHO OT MX 3aBHUCHUT BBDKHBAEMOCTh HPEANPUATHS B HOBBIX U
M3MEHSIONINXCST YCIOBUAX pBIHKA. [lepcoHan opraHu3amuu SBISETCS OCHOBHBIM
HOCHTENIEeM HOBBIX TIPOPBIBHBIX M KOHKYPEHTOCIIOCOOHBIX WAEH, HOBBIX
HECTAaHJAPTHBIX PEIICHUH JUI 3a/1a4 ¥ CHTYAIHi, BOSHUKAIOIINX B JIIO00H cheps
nesTenbHOCTH. KBamuduuupoBaHHBIE KaAPBl — 3TO €AWHCTBEHHO CTOSINUI aKTHUB
HAa COBPEMEHHOM OBICTPO M3MEHSIIOIIEMCs phIHKE. HalTH HOCTOMHBIX KaHAWIATOB
OueHb CJIOXKHAS 3aJaya U MOJArOTOBKA TaKUX KaJpOB SBIAETCS MEpBOOYEPETHOI
3ajaueil rocymgapcrsa, Tak Kak IIepexo] Ha HHHOBALMOHHBI IyTh pa3BUTHA
HaMpsMYIO 3aBHCUT OT HUX.

Pa3paboTka WHHOBAITMOHHBIX TEXHOJIOTHH TO3BOJMT POCCHU  pOCCHIICKHM
NpEeNIpPUATUSIM  BBIUTH HA PBIHOK CO CBOMMM  TEXHOJIOTHSIM, a HE
3alMCTBOBAaHHBIMU Y APYTUX CTPaH.

Poccust Ha mpoTsoKeHMHM MOCHEOHUX JBYX AECATUIETUH IMEPMAHEHTHOTO
KpHU3UCca, U B TO K€ BpeMs SBISETCS JOHOPOM HHHOBAIIMOHHBIX M 11d
MHPOBOTO cOO0IIeCTBA. DTU UCH, MPEBPALIAsICh B MHHOBAIIMU B JPYTUX CTpPaHAX
MHpa, CTaBsIT HANly CTPaHy B AIKOHOMHYECKYIO 3aBUCHMOCTH OT HMMIOPTHBIX
ITOCTaBOK TOTOBBIX TEXHOJOTHI M TOBAPOB.

Jons cnenmanuctoB B P®, 3aHATHIX B WHHOBAIIMOHHOW Cepe HUYTOKHA
MaJa, 110 CpaBHEHUIO ¢ Apyrumu crpaHamu. [1o nanueiM depepanbHOro areHTCTBa
HayuHbIX opranmzaimii (PAHO), Poccust mo umcny mccienoBarenei ycTymaer
TakuM crpaHaMm kak Mcnauwmsi, HOxnas Kopes, BennkoOpuranms, 3aHuMasi mo
9TOMY TIOKa3aTeNio JBEHAAUaTyo mo3ummio B wmwupe. CpemHmit  BO3pacT
nccienoBareneif - 6onee MATHACCATH JIET - TaKKe OCTAaBIIIET KeJaTh JIyYIIero.
Uncno yYeHBIX B BO3pacTe cCTapiie MIECTHACCATH JeT, padoTaonmx B
rOCyIapCTBEHHBIX HAyUYHBIX YUYPEKICHMSX, IPEBBIIIAET COPOK MpOLEHTOB. B
pesyipTaTe TaKkuX HU(p M OIS WHHOBAIMOHHOW mpoxykmmu Poccum Ha
MHUPOBOM PBIHKE TaK)Ke COCTABIISIET HAMMEHBIIUH MpoIeHT, paBHbii 0,5%. B To
xke Bpems goist CLHA — 36%, Snonun — 30%, T'epmanun — 16%, Kuras — 6%.

OpxHa W3 OCHOBHBIX NPHUYMH — HU3KUI YPOBEHb WHBECTHUIMH B pPaJUKalbHBIC
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MHHOBAIIUHU. Hama CTpaHa HMMECT 3aJCiibl I TEXHOJOIMYECKOIo pas3sBUTHUA -
Hay4YHBIC, TPOMBIIIJICHHBIC KOMIICTCHIINHU, U TJIABHOC UMECT q)yHI[aMeHT B JIMIIC
MOJIOABIX CTYACHTOB, YYCHBIX, KOTOPbIM HYXXHO AaTb CTUMYJ U ONPEACINUTb HUX
BHYTPCHHIOIO MOTHBAIIAIO JIA TOTIO, I{TO6I)I HUCIIOJIB30BAaTh 3TO B ACATCIBHOCTHU
OT/ICIbHBIX OPTraHU3AIUii U CTPAHBI B LIEJIOM.

Ponb wuccnenoBateneii B MPOU3BOACTBE, B OKOHOMHKE, B CEIBCKOM
XO3sHCTBE, ABUAIIMM M KOCMOHABTHKC OYCHb BEIMKA, TaK KaK HMMCHHO OHH
COCTABIISIIOT (PYHIAMEHT HAYYHBIX OTKPBITUH M MHHOBAIIMOHHOM JEATCILHOCTH.

Jig  Toro 4TroOBl  pemuTh NpoOJeMy  B3pALIMBAHUS — MICATIBHBIX
CIIEITUATICTOB B JTOH 007acTH, HYXXHO KadecTBEHHOe oOpa3oBaHHWe, a B
JanbHeieM oOecrieueHne MOJIO/BIX HCCIIEN0oBATeNel  3apIiaTodl  BBICOKOTO
YPOBHSI, YTO SIBUTCSl JIOTOJIHUTEIBHBIM CTHMYJIOM TIOCBSTHTh CBOI JKH3Hb U
JIeSITEIbHOCTh MHHOBAIIMOHHON cdepe, mpeanaras BO Bcex cdepax HOBbIC

MHHOBAIMOHHBIC OTKPLITHA, KOTOPBIC MMO3BOJIAT YIYUYIIUTD ) KU3Hb 061HeCTBa.

MEHEI)KMEHT KAUECTBA B ABUAIITMOHHOM
MNPOMBIIIVIEHHOCTH

®derncona A.C.

Hayunslii pykoBoauteins — nouent, Epemenckas JI.U.
Crynunckuid punnan MAU, kad. «DkoHOMHKa 1 YTIpaBICHHE»
e-mail: pityyo@mail.ru

OnmHuM W3 BakHEHIINX (akTopoB pocta 3((GEKTUBHOCTH MPOM3BOJICTBA
SIBIISICTCS YIIydIIEHHE KadecTBa BBITycKaeMoW MponyKuuu. IloBeImeHne kagecTBa
BBIITyCKaeMOW TPOAYKIMHU pacleHUBAETCS B HACTOSIIEE BpeMs, KakK pelIaroliee
ycII0BHE €€ KOHKYPEHTOCIIOCOOHOCTH Ha BHYTPEHHEM M BHEIIHEM PBhIHKAX.

O0bekt pabotsr — HIIIT "Aospocmima" — Benmymast Poccuiickas ¢upma,
oOpaszoBanHas B 1939 rony B moamockoBHOoM ropoae Crymuno kak OKB mo

CO3JaHUIO AaBTOMaTHYCCKUX CaMOJICTHBIX BO3AYHIHBIX BUHTOB nu ux
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THIPOMEXaHNYECKUX CHUCTEM PETyIHpOBAaHUSA. 3a BPEMsI CBOETO CYIIIECTBOBAHUS
OAO HIIIT "Aspocuna" pa3paboTaHo:

e 115 HauMeHOBaHMH BO3MYIIHBIX BHHTOB C 3KBHBAJCHTHOI
MomHOCcThI0  oT 20 go 30000 m.c., mis 85 pa3nuuHblX OO0BEKTOB (M
COOTBETCTBYIOIIEE KOINIECTBO THAPOMEXAHNUECKUX PETYIIATOPOB);

. 15 mammenoBanuii BI'T/] ¢ skBuBaneHTHONH MOITHOCTHIO OoT 100 mO
475 n.c. i 47 pa3MuHbIX 00BEKTOB;

e 10 HAUMCHOBAaHUI  MIAPUKOBHHTOBBIX  MpeoOpas3oBaTeNcid  IMOJ
9KCIUTyaTanroHHbIe Harpy3ku oT 10 1o 130 ToHH 171 7 THIIOB CaMOJIETOB.

IIpenmer paboTel — W3yYCHHWE CHUCTEMBI MEHEIKMEHTa KadecTBa B
ABHAIIOHHON NPOMBIIIIEHHOCTH.

OcHoBHast IpobsieMa Ha BCEX YPOBHSAX M BHAAX MPOMBIIUICHHOCTH — 3TO
ynpaBieHHe KauecTBoM. [loaToMmy, BHEIpEeHHE CHCTEMbI MEHE)KMEHTa KauecTBa
Ha NPEeJNpUSITHU SIBISETCA OJHUM U3 pelleHUH A IUKBUIALMU TPYAHOCTEH B
OpraHu3aIyu.

CoBepIlIeHCTBOBATh CHCTEMY MEHEKMEHTa KadecTBa MOXHO 3a CueT
OCYIIECTBIICHHUS MEPONPHUATHI 10 NPOEKTUPOBAHUIO U JOKYMEHTHPOBAHHIO
MHTETPUPOBAHHON CHCTEMBI MEHEPKMEHTA Ha 0a3¢ MEKIyHAPOJHBIX CTAHAAPTOB.

MexnyHapogHas — a’3poOKOCMHYECKast Tpymnma Mo  KadecTBy — 9TO
HEKOMMepUecKasl acCOlManys, 3aperucTpUpoBaHHas U co3nanHas B 1998 rony B
Bproccene (benbrust). Ota opraHu3anys BKIOYAET B ce0s1 KOMITAHUN U3 AMEPHKH,
EBpombl, CTpaH  a3MaTCKO-THXOOKEaHCKOro  OacceiiHa.  MexIyHapoaHas
a’pOKOCMHUECKas TpyIna IO KauecTBY MNPOMaraHaupyeT KyJIbTypy KauecTBa,
YCTaHABIMBAET U MMOICPKUBACT CHCTEMY MEHE/KMEHTa Ka4eCTBa CTAaHJapTOB.

Pa3paboTaHHble  adpPOKOCMHYECKOH  TpyNmoH  CTaHAapThl,  MOTYT
UCIIOJIb30BaThCSl Ha HAIMOHAJIBLHOM M Ha MEXIYyHapoaHOM ypoBHe. OCHOBHBIM
CTaHJApTOM, OINpPEJCNAIONINM, YIpaBlIeHHEe KaueCTBOM B a’pPOKOCMUYECKOI

oTtpacnu sBisiercs, craHaapT [SO cepun 9000. Ha ero ocHoBe co3maHa cepust
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MEXAYyHApOJHbIX  CTaHAAPTOB, OIMCBHIBAIOLIMX  TPeOOBaHMS K  CHCTeMe
MEHEJ/KMEHTa KayecTBa OpraHu3aluii U IpernpusTHIL:

. AS9101C /EN9101 /SJACI9101 — «Quality Management Systems
Assessment» — O1ieHKa CHCTEMBbI Ka4eCcTBa;

. AS9103 /EN9103 /SJAC9103 — «Variation Management of Key
Characteristics» — YnpaBieHue U3MEHEHUSIMU KIIIOUEBBIX XapaKTEePUCTHK;

. AS9104-2 /EN9104-2 /STAC9104-2 — «Requirements for Oversight of
Aecrospace Quality Management System Registration/ certification Programs» —
TpeboBaHus TO KOHTPOJIO TPOTPAMM CEPTU(PHKANNN / PETHCTPAIMH CHCTEM
MEHE/KMEHTa Ka4eCTBa B a9POKOCMHYECKON OTpaciy;

. AS9111 /EN9111 — «Quality Management System Assessment for
Maintenance Organizations» — OIeHKa CcHCTEM MEHEIKMEHTa KadecTBa
OpraHM3alMi TEXHUIECKOT0 00CITyKNBaHNS;

. ARP9134 /EN9134 — «Supply Chain Risk Management Guidelines» —

PyKOBOZ[ﬂHII/Ie YKa3aHus 0 YIIPAaBJICHUIO pUCKAaMU B LICTIOYKE TOCTABOK;

. AS9120 /EN9120 — «Quality Management Systems — Aerospace
Requirements for Stockist Distributors» — CucTeMbl MeHEI)KMEHTa KadecTBa —
A3POKOCMHMYECKass IPOMBIILUICHHOCTh — TPeOOBaHHA K JUCTPHOBIOTOpaM B
A3POKOCMHYECKOH OTpaciIu.

B ocHOBe cTaHZapTOB JEXKAT WACH M IIOJOXKEHHS TEOPUHM BCEOOLIEro
MEHE/DKMEHTa KayecTBa. JIaHHBII CHHMCOK HE SIBISETCS MCUEPIIBIBAIOLINM, B HETO
BKJIFOYEHBI YaCTO UCIIOJIb3yEeMbIe CTAHAAPTHI 110 OLICHKE KayecTRa.

Takum 00Opa3om, craHIapThl, pa3paboTaHHbIE aIPOKOCMHYECKOW TPYIIOH,
00ecreunBaT U3MEPUMYIO TOJIb3Y JUIS 3aHHTEPECOBAHHBIX CTOPOH, KIMEHTOB U
IIOCTAaBIIHUKOB. Hpez[nara}oT JIydIne 1mpakKTHUK, MponecCbl U TapMOHU3UPOBAHHBIC
TpeboBanus. CONCHCTBYIOT pPa3BUTHIO COTPYAHMYECTBA B  MEXKIYHApOJHON

aBHaHHOHHOﬁ, KOCMHYECKOH 1 O60p0HHOI>i TPOMBIIIJIICHHOCTH.
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VIIPABJIEHUE 3®®EKTUBHOCTBIO XO3AMCTBEHHO —
®UHAHCOBOM JEATEJIBHOCTH HAYYHO-
MPOU3BOACTBEHHOI'O NPEANNPUATUA

Tomuna 1.A.

Hayunslii pykoBoauTeNb — JOLIEHT, K.9.H. CrenHoBa O.B.
Crynunckuid pumman MAU xad. « DkoHOMHKA M yITpaBIeHHE»
e-mail: bazulay552@rambler.ru

B sxoHomuke Poccun nponoinkatroT HaOioaaThCsl HEraTHBHBIC TEHICHIINH,
BBIPAXKAIOIINECS B COKPAIICHUH OOBEMOB NPOM3BOJACTBA, 3HAYUTECIHHOM H3HOCE
MIPON3BOJCTBEHHBIX (DOHAOB, POCTE IIEH HAa BCE BHIBI PECYpCOB, OTPOMHOM
nedumure QuHaHCOBBIX cpeactB. Crajl HPOW3BOJACTBA B IIPOMBIIUICHHOCTH
MIPEIONIPEACTAI  HEJOCTAaTOK WMHBECTHLMH B JPYTHX OTPAciiX HapOJHOTO
X03siicTBa M conmanbHOH cdepe. B cOBpeMEHHBIX 3KOHOMHYECKHX YCIOBHSX
JIESTEBHOCTE  KQKIOTO  XO3SIMCTBEHHOTO CyObeKTa SBISETCA IPEAMETOM
BHUMAHUS  OOIIMPHOTO  Kpyra  y4acTHHKOB  PBIHOYHBIX  OTHOIICHHH,
3aWHTEPECOBAHHBIX B PE3yJIbTaTaX €ro (pyHKIIMOHUPOBAHMUS.

AKTyanbHOCTh JAHHOH TeMBbI paOOTHI MOATBEPKIACTCSA TEM, UTO peaibHbIC
ycioBus (YHKIMOHHPOBAHMS MPEANPHUSTHS OOYCIOBIMBAIOT HEOOXOAMMOCTD
IIPOBEACHUS  OOBEKTHBHOIO M BCECTOPOHHErO  (PMHAHCOBOTO  aHAIM3a
XO3SICTBEHHBIX OIEpalii, KOTOPBIH MO3BOJSIET ONPENEIUTh OCOOCHHOCTH €ro
JIeSITEIIbHOCTH, HEAOCTAaTKN B paboTe M MPUUYHMHBI UX BOHHUKHOBEHHS, a TAKXKE Ha
OCHOBE MOJYYEHHBIX DPE3yIbTaTOB BHIPA0OTAaTh KOHKPETHBIC PEKOMEHIALUH IO
ONTUMM3ALIMHN JCATETbHOCTH. (DHHAHCOBBI aHAJIM3 IOMOTAET OINpPEACIUTh
CTEIICHb TIPUBIIEKATENBHOCTH OOBEKTa Ui WHBECTHIMOHHOW [ESITCIBHOCTH M
OTIPEAEIINTD HAIIPABICHUE HHBECTHPOBAHUSL.

OOBEeKTOM  HCCIEeOBaHMS JaHHON paboTel  siBisieTcss  (PMHAHCOBas
JIeSTeIbHOCTh  HaydHO-Tpou3BoAcTBeHHOro  mpeampustus  OAO  «HIIII

«Anpocunay. [Ipenmerom uccnenoBanus siBisiercs: puHancoBoe cocrosiHue OAO
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«HIIIT «Aspocuna» ¥ MyTH €ro yIy4IICHHS, C IMOMOIIBI0 HWHBECTHUIIMOHHOTO
mpoekTa pa3paboTraHHOro Ha ocHOoBe @enepanpHoro 3akoHa PO «O06
WHBECTUIIMOHHON JiesiTenbHOCTH B PD, ocymecTBisieMoil B popme KanmuTaabHBIX
BIIOKCHHI.

Henbto manHOM paboTHI SABIISICTCS MOBBITICHHE () ()EeKTHBHOCTH (PUHAHCOBO-
XO3SHUCTBEHHON  NESATEIBHOCTH  HAYyYHO-TIPOU3BOJICTBCHHOTO  IPESAIIPUSTHS
MOCPECTBaM MPOBCICHUS aHAU3a (PMHAHCOBOTO COCTOSIHUS TPEAMPUATHS, KaK
WHCTPYMEHTa JAJISl MPOBENCHUS MHBECTULMOHHOM MOJUTHKHU IO YIYUIIECHHIO €ro
(bMHAHCOBOTO COCTOSIHUS M CTaOMIIN3AIINH MOJIOKEHUSL.

O ¢unancoBom monoxkennu OAO «HIIIT «Aspocuia» CBHIETEIHCTBYIOT
K03 UIIHEeHTH (QHUHAHCOBOK ycTOMYMBOCTH. [l0 JaHHBIM MPOHM3BENECHHOTO
aHamM3a MOXKHO CJeNaTh BBIBOA O TOM, YTO Ui YIyYIICHUS (PHHAHCOBBIX
nokazareneil komnanuu OAO «HIIIT «Aspocuinay cienyer BKIaIblBaTh CPEACTBA
B COOCTBEHHBII 00OPOTHBIH KauTaIl.

B cBa3u ¢ BblmensnoxkeHHbBIM pykoBoacTBO OAO «HIIIT «A»spocuma»
paccMaTpuBaeT MPOCKT rasu(pUKAlUH  MPSHNpUsATHS Ui OOECIeYeHUs
aBTOHOMHOTO  TEIJIOCHAOKEHUSI C IETIbl0 CHUKEHHS 3aBUCHMOCTH  OT
neHooOpasoBanus TOL| W CHIKEHHS pacXoloB Ha TEIUIO W SHEProoOecredeHUe
TPEINPHUSTHS, HANPSAMYIO BIHUSIONIEE Ha CEOCCTOMMOCTh HM3TOTABIMBACMOM
MIPOIYKIIHU.

[poekT ra3udukamuu npeaycMaTpPUBACT OJOYHOMOIYJIBHYIO KOTEIBHYIO
T'EM3EP-G  mpeacTaBisionrylo  coGOi  TPaHCIIOPTAOEHbHBIH  GIOK-MOIYIIb,
OCHAIIECHHBIN OCHOBHBIM  TEIUIOMEXaHWYECKMM ¥ BCIIOMOTATEIbHBIM
obopynoBanmeM. MeTtamiokapkac, B 3aBUCHMOCTH OT KIMMAaTHYECKHAX YCIOBHH
AKCIUTyaTalllH, YTEIUIAETCS YKeCTKIMH TPEXCIOWHBIMHU (M30JISIUS — MAHEpaTbHAS
BaTa) COHABHUY - MaHEIAMH TOMUHON oT 60 1o 240 mm. KotenbHble T'EV3EP-G
MOJHOCTBIO ~ aBTOMATH3MPOBAaHbl W  MpEAHA3HAYCHBI il paboThl  0e3

00CITy)KHUBAFOIIIETO TIEPCOHATIA.
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Jns ymyumeHust GMHAHCOBOTO COCTOSTHHS OPTaHM3AIK ObIIO MPEII0KeHO
MIPOBECTH PEKOHCTPYKIMIO CHCTEMBI TETJIOCHAOKEHHUS B YaCTH CHIDKCHMS 3aTpaT
BCIIOMOTATEIBHOTO IPOM3BOACTBA. I mpoBemeH NpeABapHUTENBHBIN aHAIH3

WHBCCTUITMOHHOT'O ITPOCKTA.

COBEPHIEHCTBOBAHHUE YIIPABJIEHUA ITPOLECCOM
OBCIIYKUBAHUSA NOKYHATEJIEU B OPTAHU3AIIUA
31PABOOXPAHEHMUA

[epmakoBa M.U.

HayuHsIii pykoBOANTENH — IOLIEHT, K.3.H. CtenHoBa O.B.
Crynuakuit ummman MAU, xad. «OuyY»
e-mail: mingolmasha@rambler.ru

B ycioBusx ¢popMupoBaHUS pIHOYHBIX OTHOIICHUI B CTpaHE CYIIECTBEHHO
BO3pacTaeT poJib TOProBid. TOProis cTaHOBUTCS HauOolee YCTOHYMBOW chepoit
B Pa3BUTUH PHIHOYHBIX OTHOILICHUH.

3amaya TOProBIM — HE TOJIBKO JIOBOAUTH TOBAphl 1O KOHEYHOTO
notpeduTesss, HO M aKTHMBHO  BO3JCHCTBOBaTH Ha  (DOPMHPOBAHHE
MOTPEOUTEIIECKOTO CIIPOCa, YTO HEBO3MOXKHO 0€3 KadeCTBEHHOTO OOCITYKMBaHUS
MOKYTIaTeNEH.

I'maBHBIM HanpaBlIeHUEM Pa3BUTHS TOPTOBOH (PUPMBI B HACTOSIINE BPEMS U
B IIEPCIIEKTHBE SIBJISCTCS 3HAYUTEIHHOE ITOBBIIIEHHE TOPrOBOTO OOCIY)KHBaHUS
HOKYTIaTEeNIeH.

VYnpaenenue 0oOCTyKHBaHHsS MOKyINaTenedl HEpaspblBHO CBA3aHO C
YIOpaBIeHHEM BAKHEWIIMMH SKOHOMHYECKMMH ITOKA3aTesIMH  JIeSTEITbHOCTH
TOPTOBOTO TPEAINPUSTHS, CYIIECTBEHHO BIHAIOIMIMMH Ha €ro ()MHAHCOBOE
cocTostHue. OQQEKTUBHOCTH OSTOTO YIPABICHHUS TPSIMO BIMSET Ha 00beM
TOBapooOOpOTa, CyMMYy JIOXOZOB M NPHOBUIM TOPrOBOIO  IPEIIPHATHS,
CJIE/IOBATENIbHO, W HAa  BO3MOXHOCTH  (PUHAHCOBOrO  O0ECIe4YeHHs  €ero

MPEACTOALICTO pa3BUTUS.
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Bricokuil ypoBeHb M KauecTBO OOCITYKMBaHMS MOKyMaTesleil MOXKeT OBITh
JIOCTUTHYT JIMIIb B PE3yJIbTaTe TECHOTO B3aMMOJICHCTBUS BCEX 3BEHHEB TOPTOBIIH,
CHW)KCHUS HW3JIEPKEK TOTPeOJIeHUs W TPEJOCTaBICHUS Pa3HOOOPa3HBIX YCIYT
HACEJICHUIO.

OOBekTOM — WccnenoBaHus — sBisgercss  OOMmECTBO ¢ OrpaHHYCHHOU
OTBETCTBEHHOCTHIO anTeuHblid NyHKT OO0 «I nakcena»

IIpenmerom wuccienoBaHus SIBISETCS  COBEPUICHCTBOBAHHUE YIPABICHUS
MPOIIECCOM OOCITY)KUBAHHS MOKYIIATEIICH.

Lenp uiccnenoBanusi COCTOUT B pa3palbOTKe MPAKTHUYECKUX PEKOMEHIAIui

0 YIYYIICHHUIO U MTOBHIIICHHUIO KadecTBA 00CTy)KHBAHHS TTOKYTIaTeIIeit.

HOOC®EPHBIE TEXHOJIOI'MA
IPOTUB TAHHBI YEJIOBEUECKOT'O MO3T' A

Hukonaesa T.W., 3ybakosa E.T'.

Hayunslii pykoBoauTeb — A0ueHT, K.¢wi.H, [lakyposa E.C.
Crynuackuii ¢punmnan MAU kadenpa « IKoHOMHKA U YIIPaBICHHE)
e-mail: tany.nickolaeva2015@yandex.ru

YenoBedyeckuid MO3I MOUCTHHE YIUBUTENEH. B 310Xy TEXHOJIOrMYECKOro
mpolecca OH MO-NPEXHEMY OcTaeTcsa 3araakoil. Hecmorpss He 5To BHUMaHue
JIOJIEH YCTPEeMIJIEHO Ha pa3BUTHE THTAHTCKHX CYIEPKOMIIBIOTEPOB, CIHOCOOHBIX
pelIaTh CIoKHEHIKe 3a1auk, 00Jeryars paboTy 1 5KOHOMHUTb BPEMsI JHOJICH.

UYenoBeuecTBO MIATHYJIO BIEpEN, U yxkKe ceifuac ecTb 00JacTu AEeATeIbHOCTH
4eJIoBeKa, TIJe KOMIIBIOTEp CTal aOCOMIOTHBIM JHAEPOM: IPOTHO3 MOTOABI,
MOJIETMPOBAHNE PA3IUYHBIX CUTyallUi, KOHCTPYHUPOBAaHHUE, CUCTEMBI YITPABICHUSI.
HeunsBecTHO, 4TO MOMKET NMPOU3OUTH CO CKOPOCTBIO KOMIIBIOTEPHOTO Iporpecca
gepe3 30-40 mer. B cBA3M C OTHUM aKTyaldbHBIM CTall BONpPOC: OYIyT I

KOMIIBIOTEPHI YMHEe JItoaei?
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Metaoprueck MOXHO Ha3BaTh YEJIOBEYECKHII MO3T NPHPOIHBIM
CYTIEPKOMIIBIOTEPOM, BCEIENIO YIMPABIISIONIMM OPTraHW3MOM deloBeKka. VIMeHHO B
YeJIOBEYECKOM pa3yMe BIEpPBBIE BO3HHKJIA camMa HAed KOMIBIOTEPHOM
MHKpOCXeMBI. Bce 3TH TeXHOJIOrW4eckne OTKPHITHS — MOOWIBHBIC TeneqOHHI,
UTPOBBIE YCTPOWCTBA, MOPTATHBHBIC KOMIIBIOTEPHI Pa3MEpPOM C JIAJO0Hb — 3PUMOE
JIOKA3aTeNbCTBO €ro OrPOMHOTO TBOPYECKOro IoTeHnuana. Ecmm Obl crano
BO3MOKHBIM TIOMECTUTH BCIO HMH(OpMANHUIO, XPaHHUMYI0 U 00pabaThIBaeMyIo
HallUM MO3TOM, Ha JKeCTKMH JHUCK KOMIIBIOTEpa, TO I0TpeOOBajIoCch Obl
MPUOTU3UTEIBHO CTO TepabailToB mamMsaTi! ITo HeBeposaTHas 1udpa. OQHAKO MO3T
HE TOJNBKO XPAaHUT oOWiInMe MH(OpPMALNH, HO M HUCHOIb3yeT ce. KommbioTepa,
CIOCOOHOTO BBIOIHATH PaOOTy aHAJIOTHYHOTO XapaKTepa, OKa HE CYIIECTBYET.

BonbIryto M3BECTHOCTD MOTYYHIIa TEOPHS O TOM, YTO YETOBEK HCIIOIB3YET
cBoil Mo3r Bcero ymmb Ha 10 %.Hayuno mokasaHo, 4Tto 3TO MH(, M UYEIOBEK
MmoJb3yeTcss cBOMM Mo3roM Ha Bce 100 %. DTo XOpomio BHAHO HAa CHHMKAX
sHuedansorpammbl. CoBceM Jpyroe Jejo — yMCTBEHHbIe criocoOHocTu. Eme He
CYIIECTBOBAJIO TAKOTO YEJIOBEKa, PA3BUBIIETO CBOM YMCTBEHHBIE CIIOCOOHOCTH Ha
100 %. Omnpenenuth mpeaen YMCTBEHHBIX CIIOCOOHOCTEH HaIIero Mo3ra y4eHbIe
eme He cMoriu. M3BecTHO, ecian ObI 4eI0BEYECKHH MO3I OBbUT KOMITBIOTEPOM, OH
MOT BBINOJHATE 38 ThICAY TPUIUIMOHOB omepanuii B cekyHay. CaMblii MOIIHBII Ha
ceroiHsl cynepkommbiotTep B mupe — BlueGene — MOXET BBINOIHATH TOJBKO
0,002 % ot 3TOro UMKCIia.

Bo3MoxkHO, Takoi MOITHBIM OWOJOTMYECKHH WHCTPYMEHT JaH HaM st
Kakux-mm6o menedd. CeromHs, B 3py KOMIBIOTEPHBIX TEXHOJIOTHH, MHOTHE
CYUTAIOT, YTO MO3T B TOM BHJE, B KOTOPOM 3alpoOrpaMMUpPOBAH CaMON MPUPOIOH,
YK€ HE HY)K€H; YTO CKOPO KOMITBIOTEPBI OOTOHSAT 1O MTPOU3BOIUTEILHOCTH JIFO00H
Mo3r. Hanpumep, cymepkommbiotepy Tpedyetcs 82944 mpoueccopos u 40 MUHYT
paboThI, YTOOBI CUMYJIMPOBATh OJHY CEKYH/ly MO3rOBOW aKTUBHOCTH 4esioBeka. [1o
MHEHUI0 Heiipoouonora Jyriaca ®dusca, cpaBHeHHe pabOTHI MO3ra U KOMIThIOTEpA

COBCPIICHHO HEAOITYCTHUMO.
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VY OGONBIIMHCTBA TE€HHEB, T.€. TEX JIOAEH, KOTOpPhIE HCIONb30BaId OYEHb
BBICOKHI MPOLIEHT PECypCcOB CBOETO MO3Ta, JKU3Hb HAXOIWIACh B IOCTOSTHHOM
OMAacCHOCTH. B pe3ynbTare MHOTOJIETHUX HCCIICAOBAHUN aMEpUKAHCKHH IICHXHATP,
npodeccop Jxum Doynz caenan BEIBOJ, YTO YeM BBIIIE OJJAPEHHOCTh, TEM XYKe
IIPOTHO3: MTPOJIOJDKUTEIBHOCTD XKU3HH TAKHX JIFOJICH B cpe/iHeM Ha 14 jeT MeHblIe,
4eM y OObIYHOro uenoBeka. Camblii MpauHBIA IIPOTHO3 J>KU3HM y JIHOJEH C
TeHUAIBHOCTbI0. BeposATHO MOITOMY MBI OrpaHHUYEHBl B  BO3MOXHOCTSAX
UCIIOJIb30BaHUsI HAIlIEr0 MO3ra JUIsi COOCTBEHHOT'O U COLMaIbHOTO OJiara.

Mo3r — o4eHb TOHKas CTPYKTypa, O KOTOPOH, HECMOTpsl Ha JAOJIroe M
JIETAIbHOE M3YYeHHE, M3BECTHO O9eHb Mano. CeroqHs 4eIoBEUECTBO 3HAET OUCHb
MHoroe. Ho crano im oHO ymMHee M Jydllle NpealecTBYOMUX nokojaeHui? Emé
JIPEBHUE TPEKN 3aMETHIIH, YTO MHOTO 3HATh, HE 3HAYHUT OBITh My/APHIM. 3HAHNE HE
JleNlaeT YesioBeKa CYACTIIMBBIM, CKopee HaoO0opoT. MBI HE MOXKEM JyMaTh O TOM,
yero He 3HaeM. OpHako r000e HOBOE 3HAHWE HENPEMEHHO HaKJIaJ(bIBaeT

OTIICYAaTOK HAa HAIIYy XKU3Hb.

YHPABJIEHUE 3AITACAMU KAK ®AKTOP CTPATEIT'HYECKOI'O
PA3BUTHUS OPTAHU3ALINNA

Boponkosa M.A.

HayuHs1ii pykoBoanTeNh — T0LIEHT, K.T.H. Korapamesa H.H.
CrymuHckuid pumuan MAU, xad. «OuyY»
e-mail: marina_v-st@mail.ru

OoOecrieueHne MEJOCTHOTO M OECIpephIBHOTO Ipoliecca CHAOXKEHMS BCexX
9TANoOB IPOM3BOJCTBEHHOIO IpOLECCa HYXKHBIMHM 3alacaMd B HEOOXOAMMOM
KOJIMYECTBE M HAJJIeKAlero KadyecTBa — OJHAa M3 IJIaBHBIX TrapaHTHH
5(Q(PEKTUBHOTO  OCYIIECTBICHHS  (MHAHCOBO-XO3SIMCTBEHHOW  AEATEIBHOCTH
MPEANPUSATHH U YCIEHIHOTO CTPATETMYECKOrO Pa3BUTHUS B YCIOBHUSX PBIHOYHOM

OKOHOMMUKE.
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Oo0bekrtom  ucciepoBanust siBiusiercst OOO  «Friesland Campina»  —
KOMITaHus, paboTaroniass B 00JacTH MPOM3BOACTBA MOJIOYHBIX IPOAYKTOB U
MHTPEIUECHTOB IS MUIIEBON MPOMBIIICHHOCTH.

[Ipenmer mccnenoBaHus — yIIPaBICHHE 3alacaMy MaTepPHAIBHBIX PECYypPCOB.

[To pe3ynpraram aHanM3a yHpaBJICHUS 3allacaMH ChIPbS, & IMEHHO MOJIOKA
quist ipousBozacTBa nporykiun OOO «Friesland Campinay», ObIIIO yCTaHOBIICHO,
YTO CEJIbCKOXO3SHCTBEHHBIC OpraHM3allikl HE B IOJHOW Mepe oOecrednBaroT
HPEANPUSITHE HEOOXOAUMBIM CBIPbEM, UTO MPUBOINUT K HEBBIIIOJIHEHUIO TNIAHOBBIX
3agaHuit oT 5 10 13%.

B nenom 3a 2014 rox npeanpusTuio HegonoctaBuau 9933 TOHHBI MOJOKa-
celppst. OO0  «Friesland Campina» cieayeT yCOBEpIIEHCTBOBATH CHCTEMY
YIIPaBJICHUS 3aITacamMH.

PexoMeHmyercst WMCIONIB30BaTh  CHCTEMY  yNpaBIEGHHWsA 3amacaMd  C
(UKCUPOBaHHBIM pa3zMepoM 3akaza. OH YeTKO OIpejiesieH W HEe II0JBepraercs
KaKOMY-JTH00 M3MEHEHHIO NPHU Pa3IUYIHBIX YCIOBHUSX PabOTHI JTaHHOM CHCTEMBI.
Brruucnenne pa3Mepa 3akasza B CBSI3U C 9TH €CTh IVIaBHAs 3a]a4a, KOTOPYIO MOXKHO
pemuTh npu padoTe ¢ mpeIaraeMoil CHCTeMO! YIpaBIeHHUS 3aacaMy.

OntuManpHBIM  pasMep 3aKas3a, COIJIACHO KPUTEPUIO  yMEHBIICHHS
COBOKYITHBIX 3aTpaT Ha COJep’KaHWe 3araca W MOBTOPEHHE 3aKa3a, BBIUMCIACTCS
1o gopmyse Yuncona. OnTuMaibHbIi pa3mep 3akasza coctaBut 21287 T.

Junst pacuéra oxupaemoro anesHoro rnorpedaenust (OIN) crenyer yuects,
YTO KOJIMYECTBO pabounx qHEH B rogy = 247.

OIT =244212 /247 =989 T.

Jlis pacuéra oxumaeMoro moTpedneHus 3a Bpems moctaBku (OI1) cienyer
Y4€CTh, UTO BPEMSI IIOCTaBKU = 5 JHEH.

OIT=989 *5=4945T.

Cpoxk pacxomoBanus 3aka3a = 21287 / 989 =21 neHs.

Jnst pacuéra MakcHMaibHOrO NOTpeOsieHust 3a Bpemsi mocraBku (MIT)

CJICAYET YUCCTh, YTO BO3MOKHAA 3aC€PIKKa MOCTABKU = 2 JIHA.
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MIT =989 * (5+2) = 6923 .

IapanaTtuitaeni 3anac = 6923 — 4945 = 1978 T.

[ToporoBssrit ypoBeHs 3anmaca = 1978 + 4945 = 6923 1.

MaxkcuManbHBIN JKemaTenbHbIH 3amac = 1978 + 21287 = 23265 1.

Cpok pacxooBaHUs 3amaca 0 IMOPOTOBOTO YpOBHS = (23265 — 6923) /989 =17
HEH.

Takum 00pa3oM, ONTUMAJBHBIA pa3Mep TOCTaBKH OYIET yIOBJIETBOPSTH
IUTAHOBBIM pa3Mep eXeMecayHOl mocTaBky, Bapbupyomuiica ot 18193 no 22850
ToHH. Ha mnpeanpusitun He OyzneT mnpoOieMm, CBsI3aHHBIX C HEIONOCTaBKOW
OCHOBHOTO BHJIA CHIPBS, YTO OMPEAECIUT SKOHOMUUECKUH 3(G(EKT OT BHEIPEHHON

CHUCTCMbI YIIPABJICHUS 3allaCaMH Ha MPCATIPUATHHA.

TPYJIOYCTPOMCTBO B CTYIIMHCKOM PAMIOHE

Bonoukas FO.I'.

Hayunslii pykoBoauTens — 10LeHT, k.3.H. CtennoBa O.B.
Crynuackuii punman AHO BO PocHOYVY, kad. «DxoHOMUKNY
e-mail: olbol10@mail.ru

[TpoGrema TPyROYCTpOMCTBA MOJOJCKH, @ MMEHHO BBITYCKHHKOB BY30B
obocTpsiercst ¢ KaxkaplM rogoMm. HecoBmanenme tpeOoBanmii paboromareneit u
KeJaHNH pabOTHMKOB, a TAK)KE MaJlasi OCBEJIOMJICHHOCTH CTYJCHTOB O HAaJIWIHU
pabounx MecT NPUBOAUT K Oe3padoTurie.

Lens naHHO#M pabOTHI paccMOTpeTh KpyIHbIE Npeanpusiths CTyNmHHCKOro
paifoHa B kauecTBe 0a3bl A TPYAOYCTPOMCTBA, MPOGECCHOHAIBHOTO poOcTa U
MTOJITOTOBKH MOJIOJIBIX CHICIIHAIUCTOB.

Ha tepputopun CTynmuHCKOTO paiioHa AEUCTBYIOT Oosee 33 KpyMHBIX

HpeﬂHpHHTHﬁ, 0OJIBILIOE KOJUYECTBO Hpe,I[HpI/IﬂTI/Iﬁ HaxXOoIJgIKUXCsA Ha CTaaun
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pa3paboOTKM W CTPOUTENBCTBA, a TAaKKE€ MHOKECTBO CPEIHUX M MaJbIX

HpENIPUITUN.

Tadanna
Dupma Mars Friesland | Céepbank FM AHX Phoenix
Bo3moikHOCTH Campina Logistic Contact
TpynoycTpoiicTso + + + + + +
be3 onbiTa paboThl + + + + + +
CTaKupOBKU + - + - T N
IIpoxoxaenue + + + + + +
NPaKTUKU
O0yuenune + + + + + +
Kapbepnblii poct + + + + + +
Beicokass  3apaboTHas + + + + + +
miara

brnarogapsi mpoBeAEHHBIM HCCIEOBAHUAM OBIJIO BBIICHEHO, YTO OOJBIIIOE
KOJIMYECTBO KPYMHBIX MpennpusTuii CTYITHHCKOTO paiioHa TOTOBBI IPETOCTABUTH
CTYAGHTAaM ¥  BBHITyCKHHKaM  OOydarompde  MpOTPaMMBI,  CTaKHPOBKH

U TPYZIOYCTPOHCTBO C BO3MOKHOCTBIO OBICTPOTO KaphEPHOTO POCTA.

HNOCJEACTBHSI KPU3HCA 2014-2015 'O10B
B SKOHOMMKE POCCUUCKOU ®EJEPAITNU

Bomonkas A.T'.

Hayunblii pykoBonuTens: 1ou., k.3.H., Epemun. B.B.
M®IOA-MockoBckas @urancoBo-IOpuandeckas AxageMus
(M®IOA-Crynuuckuii pumain)
e-mail: stupino@mfua.ru

Oxonomuka Poccnn Obia momopBana Kpuzucom, HadaBimumMcs B 2014 rony
13-32 BBEJICHHBIX MPOTHUB HEE dKOHOMHUYECKHX caHkiui. [IpotuB Poccuu BBEnn
CaHKIIMKU HEKOTopble cTpaHbl 3amana, Takme kak CIIIA, Kanama, ABcrpanus,
EBpomna u 1.1.

HocnenctBussmMu s SKoHOMUKH P® sBusorcsi: poct 6e3paboTuilsl,

OTCYTCTBUC UMIIOPTHBIX TOBAPOB HA PBIHKC, ITaJACHNUC py6J’Iﬂ, 3aKPBITUC OTACIIBHBIX
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MIPOM3BOJACTB, KOMIaHMH u OaHkoB. Ho Bce 3T mocimeacTBHs Hao0OPOT
TOATAJIKMBAIOT Poccuro HapalluBaHUIO CBOCTO IIPOU3BOJACTBA M pPa3sBUTUIO
9KOHOMHKH 0€3 IOMOIIH APYTHX CTPaH.

Boobme, Kpu3nCHl B 3KOHOMHKE MHOTHUX CTPaH CIYYalOTCS JOCTATOYHO
pPETYISpHO, TaK KaK OTHOCATCA K 3aKOHOMEPHBIM, IHUKJINYHBIM SIBICHHSM.
HaGmopatomasicss  ceromHst neBanbBauust pyOist — O9TO peryiupyemas Mepa,
Npu3BaHHasE O0ECHEYUTh CTpaHe (HMHAHCOBYIO CTAOWJIBHOCTh Ha BHYTPEHHEM
PBIHKE M COKpPAaTUTh NPUTOK MMIIOPTHBIX TOBapOB B rocyaapctso. [lonobHas mepa
BO BCE BPEMEHA CIOCOOCTBOBaJa HE MAaJEHHUIO, a4 POCTY JKOHOMHUKH CTPaHbI B

IICJIIOM.

BJIMSIHUE BPEH/IOB HA ITOBEJIEHUE MNOKYIIATEJIEM
Jlaryrkuna B.W.

Hayunsiii pykoBoauTenb — AOLEHT, K.3.H. Epemun B.B.
Crynunckuii puman MOIOA, kad. «OuY»
e-mail: v.lagutkina2012@yandex.ru

BaxxHyto posib B OTEYECTBEHHON U 3apyOeKHOH SKOHOMHKE UI'PAeT ITOHATHE
«OpeHn» BpeHmpl HyXIalOTCS B MOCTOSHHOM DPa3BUTHH M pPEKIaMe, MOITOMY
EBpomneiickie CTpaHbl TPATAT HAa HUX 3HAYUTEIBHYIO 9acTh OIO/KETA.

HoBBIM KOMIaHMSM TPYAHO MPOHUKHYTh HA MHPOBOH PBIHOK. DTO CBSI3aHO
C TeM, 4YTO OOJBIIMHCTBO pEKJIaMojaTelell 3auHTEepEecOBaHO B CO3/IaHHU
«YHUBEpCAJbHBIX» OpEHIOB, B  pe3ylbTaTe 4Yero OpeHIbl  JIMIIAITCS
UHAUBUAYAIBHOCTU U HE HECYT YHUKAJIBHBIX TOPTOBBIX MPEIOKEHHH.

[To MHEHHMIO CrIelMaCTOB, HA BHIOOD JIIOJIEH B MOJIB3Y MPOLYKLIUH «Applex»
BIIMSIIOT CJICTYIOIINE IPUYHHBL:

1. CtuB Bo3usik n CtuB J[)x00cC MPHUHSIIA PEUICHUE, YTO POU3BOANMAS HMU
MPOAYKIHs OyaeT OpHEeHTHPOBAaHA Ha MACCOBOTO MOTPEOMTENS, T.€. Ha IPOCTHIX

JIIOZIEH.
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2. «Apple» ynanoch TpaMOTHO c(HOPMHUPOBATH HEMOBTOPUMOCTH H
YHHUKaJIBHOCTH CBOCTO OpeH/a.

3. HMcnonp30BaHNe MPOCTHIX PEKJIAMHBIX CJIOTAHOB 3HAYMTENFHO YIydIIaeT
BOCTIPHATHE JUIS TIOTEHIIHAIBHOTO MOKYIIATENS ¥ HAJOJITO OCTACTCS B TAMSATH.

4. «Apple» Bcerna u Be3zie OTCTaMBaCT CBOM MHTEPECH], OCOOCHHO €CIIN 3TO
KacaeTcsl HOBBIX TEXHOJIOTHI M IPOU3BOACTBA.

5. KoMmiekcHsblif TOAXOA U TECHOE B3aUMOJAEHCTBHE C MOKyHaTelneM — BOT

3aJior ycnexa «Apple» B JOBOJIbHO Y3KOM CETMEHTEC MOOHIIEHBIX YCTpOﬁCTB.

CTPAHBI BPUKC

PybneBa A.A.

Hayunslii pykoBoauTENb — JOLEHT, K.3.H. Epémun B.B.
Crynunckuii puiman MOPIOA, xad. «Dud»
e-mail: rublyova AA@inbox.ru

BPUKC — Hexmii «xiy0» MHpPOBOTO MacmrTada, B pamMKaX KOTOPOTO
Pa3BHUBAIOIIHECS CTPAHBI OOMEHNBAIOTCS OTIBITOM.

B cocraB BPUKC BxoasaT nsate crpan: bpaswus, Poccust, Uunus, Kurait,
IOxHO-Adpukanckas PecrmyOnuka. OOBemuHSIET STH CTpaHBl HEMPEPBIBHO
H3MEHSIONasicd YKOHOMUKA.

O6wenunenne BPYKC HaxomuTcst B 4mcie caMbIX MOIIHBIX B Mupe. Ero
CTpaHbl 00JIaIal0T OTPOMHBIMM 3allaCaMH TIPHPOJHBIX PECYpPCOB M OKa3bIBAIOT
BIIMSTHUE HA MUPOBBIE PBIHKU.

Wumust Bomwia B OObEAMHEHHE C IENbI0O  MOJICPHH3HUPOBATH  CBOIO
HAIMOHATBHYIO XO3SHCTBEHHYI0 cucteMy. baarogaps Bzaumoneiicrauto ¢ BPUKC,
CTpaHa MOIy4aeT JOCTYH K HOBBIM TEXHOJIOTHSIM U OIBITY MapTHEPCKUX

roCyIapCTB.
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Kuraii sBnsercs nugepom B BPUKC B acnekre 5KOHOMUKH. 3afedCTBYS
pasHble kommyHHKanuu, KHP HaxonuT HOBBIE pBIHKK COBITA TOBApPOB, HA/IGKHBIX
ITOCTABIIUKOB CHIPHS, TOTCHIINAIBHBIX HHBECTOPOB.

IOAP. VYuactme B BPUKC mnsa pecrmyOuimky MoKeT OBITH OZHHM W3
BO3MOXKHBIX KaHAJOB aKTUBU3AIMH 3KOHOMHUYECKOTO POCTA C LENBI0 JOCTH)KEHHS
MoKa3arenel, XapaKTepHBIX AJsl CaMbIX HEPENOBBIX B aCHEKTEe XO35AHCTBEHHOIO
Pa3BUTHA TOCYAaPCTB.

Poccust o0nazaeT OrpoMHBIMH 3amacaMy HPUPOJHBIX PECYPCOB, a TakKKe
3HAYUTENIbHBIM TexHojorndeckum noreHnuanoM. BPYKC - 31o orpomHsIi peHOK
Jutst PO (c ToUkM 3peHHus peann3ayi KIIF0UEBbIX IIPOAYKTOB HKCIIOPTA).

bpasunus. bnaromapst B3aumopeiictButo ¢ apyrumu yyactHukamu bBPUKC
bpasunus MOKeT pacCUMTHIBATH HA MPHUBICYEHNE HOBBIX MHBECTHUIMM, a TaKkKe
MOJy4EeHUE JOCTyIa K HOBEHIINM MIPOMBIIITIEHHBIM TEXHOIOTHSM.

OcnoBubiME 3agauamu BPUKC sBnsercs mouck pemeHui SKOHOMUYIECKUX
mpoOjaeM MHUPOBOTO M JIOKAIBHOTO MaciuTada, MOBBIIICHHE KAadecTBa >KU3HH

rpaxJaH rocyapCTB, peII€HNUE BOITPOCOB DKOJIOTHUU U AP.

COBEPIIEHCTBOBAHUE YIIPABJIEHUA 3AITIACAMHU
B OPTAHU3ALIMU POSHUYHOMU TOPI'OBJIN

AnexceeBa B./I.
Hayunslii pykoBoauTens — 1oueHT, K.T.H. Kongpamesa H.H.

Crynunckuii pumman MAU, xad. «uY»
e-mail: alekseevavarvara@inbox.ru

Kaxnas komMepdeckas OpraHu3alysi, ITyTeM YIPaBICHHS TOBAPHBIMH
3amacamMy, CTPEMHTCS YBEJIMYUTHh MX 000pauMBaeMOCTb, YTOOBI NMPH MEHbBIIEH
IUIOIAAM CKJIQZI0OB M MEHBIIMX 3aTpaT Ha COJEplKaHHE 3alacoB, MOIYYUTh
HauOONBIIMKA 00BEM TPOAAXK M, CIENOBATENbHO, NPHOBUIb. AKTYalIbHOCTh

poOJIEMbl ONTHUMH3AIMH 3aI1acoB TPEANPUATHS U IPPEKTUBHOTO YIIPABICHUS
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UMH O00YyCJOBIICHa TeM, YTO COCTOSHUE 3allacOB OKa3bIBACT OIPEICIISIONIee
BIIMSIHHE HAa KOHKYPEHTOCIIOCOOHOCTH MPEANPHUATHS, €T0 (PMHAHCOBOE COCTOSTHHE U

(bMHAHCOBBIE PE3yIbTATHL.

B pabore ObLIO M3ydeHa JESATENBHOCT 00OCOOJEHHOTO MOJApa3eIeHus
00O «llo3utrponuka» B r. CtynmuHo MockoBckoi o6nacti. OCHOBHBIM BHUIOM
JIESITEIPHOCTH OPTaHU3AINHU SBJSIETCS. PO3HUYHASI M ONITOBAsI TOPTOBIIS OBITOBBIMU
3NIEKTPOTOBApaMH, ayAHO-, BUCO-, PAIHO- U TeIeannapaTypoil.

VYnpasnenue B paccMarpumBaeMoM MarasumHe d¢dexTuBHOE. CTHIBR
YIpaBICHUS — IEMOKPATUYHBINA, TUPEKTOP YETKO CTABUT JHEBHBIC I[EITH, KOTOPHIC
COTPYIHUKH BCErlla CTaparoOTCs BBINOJHATh, OPUCHTUPYSChH Ha OoJiee MOJHOE
YJOBJIETBOPEHHE TOTpeOHOCTEN KiMeHToM. BMecte ¢ TeM cymiecTByeT npodiema,
CBSI3aHHAs C YyIpaBiieHueM ToBapHbiMEH 3amacamMu. B OOO «Ilo3utpoHnkay
HCTIONB3YIOT METO/ MHBCHTAPU3AIHH.

YBenmu4eHnue CKOpOCTH TOBapooOOpOTa ¥, COOTBETCTBEHHO, YMCHBIICHHE
TTOKa3aTeNs TOBApOOOOPAINBAEMOCTH B JHSAX IMPHBOANUT K COKPAIICHUIO TOBAPHBIX
3almacoB Ha CKJIaJe W YBEIWYCHHIO YHCTOM MpHOBUM mpenmpusatus. s
MOCTOSIHHOTO YBEJIMUEHUSI NPUOBLIM HEOOXOAMMO YIPaBISATh HPOJABHIKEHHEM
MPOAYKIIMA B TOPrOBOH CeTH, TaK KakK, B KOHEYHOM HTOTe, OT YPOBHs clpoca
3aBUCAT NPOJAKU MPOAYKIMH M, CJIEJOBAaTEIbHO, (MHAHCOBBIE IOKa3aTelIH
KOMITaHUH.

VYBenW4HuTH CIIPOC MOKHO METOJAaMH CTHMYJIHPOBAaHUS COBITa, a WMEHHO
WCTIONE30BaHAEM  PEKIAMHBIX  aKIWid,  CKWAOK, JHCKOHTHBIX  Kapr,
pacrpocTpaHEeHHEM JINCTOBOK, BEIITyCKOM Oportop u T.1. [Ipenmaraercs 3aTpaTuts
HAa METOJBI CTUMYJIUPOBAaHUSA cObITa | MIIH. py0. B TOA. DTO MOMOXKET YBEIHYUTH
CIPOC Ha TOBAPHI MPEANPUATH MUHUMYM Ha 10% 1 COKpaTHTh CpeHUE TOBAPHBIC

3amachl Ha CKJIaJie, MPH TeX jKe 00beMax UX MOCTYIUIeHHS Tal. 1.
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Tadamma 1
CpaBHeHHe OTHOCUTEJILHBIX NOKa3aTeJleil TOBAPHBIX 3aMaCOB
En. 11
Iloxa3zaTean A Ao . ocae . HUsmenenue (+/-)
U3MepeHusl | MEepONpPUATHit MeponpusTHit
Cpennue To-
BapHBIE TEIC. pyO. 4000 3385 - 615
3aI1achl
T -
oBapoodopa . 7,24 5,54 ~17
YHBAEMOCTh
0 "
AUOAHCBHBI | py6. 552 569,3 +17,3
TOBapooOOpOT
IMpu6sUIL THIC.pYO. 187555 192196,65 +4641,65

Takum oOpazoM, d(dexTHBHOE YIpaBIeHUE TOBAPHBIMH 3aracaMu
MO3BOJISIET  O0ECIHEeUnTh PAIMOHAIBHOE HMCIOJIb30BaHHE BJIOXKEHHBIX B OW3HEC

CPCACTB U AOCTATOYHBIC TEMIIbI pOCTA OpraHrU3allii B pBIHO‘IHOﬁ OKOHOMHUKECE.

9KCTPEMMUM3M B COBPEMEHHOM UHTEPHET ITPOCTPAHCTBE.
BJIMSIHUE CMU HA MUPOBO33PEHUE MOJIOJIEKA
CunopkoBa M.M.

Hayunslii pykoBonutens — [Honyxuna T.E., npenonasarens
I'BIIOY MO «Crynunckuii TexaukyMm um. A.T. TymaHoBay,
cnennairbHOCTh «MCy»
e-mail: vector 55@inbox.ru

CpencrBa maccoBoit napopmarmu (CMU) — 310 conuanbHble HHCTUTYTHI,
obecrnieunBatoiue coop, 06paboTKy U pacrpocTpaHeHue HHPOpPMaIUU B MaCCOBOM
Macuiraoe.

CpencTBa MaccoBoil HMH(OpMAlUK, NPEXAE BCETO IJIEKTPOHHBIC CTAIH
OIHMM W3 OCHOBHBIX BOCHHTAaTEJEHl MOJOAOTO TOKOJNEHHs, (opMupys
MHPOBO33PEHUE M CO3/1aBasi HOBbIE [IEHHOCTHU AJISI IIOKOJIEeHHs nHTepHeTan. CMUN

Ha3bIBAIOT ((‘IeTBepTOﬁ BJIACTBIO», 3(1)(1)€KTI/IBHBIM «MHCTPYMCHTOM COLHAIN3allun
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MOJUTUKM» W «BEIUKUM apOUTPOM» B pEIIEHHH HEMPOCTBHIX MpobieM
COBPEMEHHOT0 TMHAMUYHO Pa3BHBAIOIIETOCS 00IIIECTRA.

Ha COBPEMEHHOM JTamne MEXyHapOoIHas HH(POPMAITMOHHO-
KOMMYHHKAIIMOHHAsT CeTh VIHTEpHET aKTUBHO HCIHOJB3YeTCAd IUISI Pa3MEIICHHS
SKCTPEMHCTCKHX MarepuasioB. I[IpoGiema HOCHUT O0OIIEMHPOBOH XapakTep |
BechMa akTyanbHa JUis Poccuiickoit ®Deneparun. Vcnonb3ys rio0albHYIO CETh
WHTepHeT ©  BO3MOXKHOCTH  KOMIBIOTEPHONH  KOMMYHHUKAIlMH, HAEOJIOTH
OKCTPEMHUCTCKUX JABMXXEHHI M TpyNN aKTUBHO BO3ACHCTBYIOT Ha CO3HaHHE
rpakJaH U, B IEPBYIO OYePE/lb, MOJIOIEIKH.

WudopmanionHoe  BO3/EHCTBHE COJACPKUT HCKaKCHHE (DAKTOB MM
HaBS3bIBAET MOJBEPTralONIMMCS €My OSMOLMOHAIBHOE BOCHPUATHE, BBITOJHOE
BO3ACHCTBYIOIEH CTOPOHE, MPECIEAYIOee CBOEH LENbI0  MAHUIYIALUH
OOIIECTBEHHBIM CO3HAaHMEM. MaHUITy SIIUs. OOLIECTBEHHBIM MHEHHEM — OJIUH U3
CIOCOOOB I'OCITOJICTBA U TIO/IABJICHUS BOJIM JIIOJEH MyTEM JyXOBHOI'O BO3JEHUCTBHUS
Ha HUX Yepe3 MIPOTpaMMHUPOBAHUE UX MOBEICHUS.

st 60pBOBI € 3TOM MPOoOIIeMOit HEOOXOMMO TIPOCBEIIATH MOJIOJAEKD B CETH
WHTepHeT u MpUBUBATh MATPHOTHYECKHE, KYIbTypHBIC U HCTOPUYECKHE [IEHHOCTH.
3HAKOMHTB U 3aUHTEPECOBBIBATH B BOIPOCAX HCTOpHYECKOro npouutoro Poccun u
e€ TrepoeB, TOCYNapCTBEHHOIO YCTPOWCTBA M CHMBOJIMKH Poccum, Tpaaunuii
HalMOHAJIBHBIX NPa3JHUKOB M OOpSIOB, JHMTEpaTypbl W HCKyccTBa Poccuw,
IPUPOABI POAUHBI U SKOJIOTHH, KPaeBEICHHSL.

UroOsr m3bexars HeraTuBHOTO BiusaHMI CMU HeoOxommmo mpuberate K
CONMAIIEHOMY KOHTPOITIO KaK MEXaHHW3MY CaMOPETYIALNH B COIMANBHON CHCTEME.
OH 0XBaThIBaeT MCHUXOJOTHUECKUH, TIPABOBOM, HPaBCTBEHHBIH, SKOHOMHUYECKUH,
MOJUTUYECKUI W ApYrHe ypOBHU KM3HU. IMEHHO COIMANbHBINA KOHTPOIIb CITYKHT

(GUIBTPOM, TIOMOTAOIINM COPTUPOBATH PA3INYHYI0 HH(POPMAIIHUIO.
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Cexuus Ne 5

IOubIii nccnenoBarenn

PykoBoauTe/ib CEKIUN:
Epmosa I'.A., nupexrop COII Ne 9
CrynuHckoro MyHMIIMIIAILHOTO
paiiona

142800, r.CtynuHo, yiu. [Ipuctanuunonnas, 1. 4,
Crynuackuit pumman @T'BOY BO «MockoBckHii aBUAITHOHHBIA HHCTUTYT
(HaIMOHATBFHBIN UCCIICIOBATEIBCKUN YHUBEPCUTET)

YIJEBOAOPOABI - MIYTh K CAMOYHUUTOXEHUIO?
Konpmmes A.E.

Hayunslit pykoBoautens — yuurens xumun Epmosa ' A.
MBOY COLI Ne 9 CTynuHCKOT0 MyHHUIIMIIAIBHOTO paifoHa
e-mail: alexkonys@gmail.com

Heire B Mupe BexmyTcs riio0anbHBIE CIOPHI 00 OO0NagaHUM TeM WM HHBIM
BHJIOM TIPHPOJHEIX pecypcoB. OxHu U3 HUX — He(PTh 1 Ta3. OT UX 3amacoB 3aBUCUT
TIOJIO’KEHNE CTPAHBI HA MUPOBOM DPBIHKE, OJaromnoiydue e€ rpakaaH U JIUAEPCTBO
Ha MHUpoOBOW apene. llemb paboOTHI — 1OKa3aTh, YTO MHUPOBOE COOOIECTBO HE B
MOJTHOH Mepe OCO3HaeT TI'yOWTeNIbHbIE IIOCIEJCTBUSl HCIIONb30BaHUS HEPTH W
MPUPOAHOTO ra3a B KaueCTBE ITIaBHOTO UCTOUHHKA YHEPTUH HA MJIaHETe.

Hedte w© mnpupomHblii Tra3  SBISIOTCS OCHOBHBIMH  MCTOYHHKAMH
yrieBo1opoioB. B cytku B Mupe nepepabdarsiBaercs 89900000 6ap medru. ITyrém
HECJIOJKHBIX PAcUY€TOB BBISICHUM, CKOJIBKO BOJBI MBI BBIIMBACM Ha CEOsl KasKAblid
rof. 1o okojo 15 MJIH TOHH B CYTKH WK SMpA. TOHH B roa! [ToBropum nanuyro
3a/la4y ¢ IPUPOIHBIM Ta3oM U noiyyuM pesynbraT — 4982000000 ToHH BOJIBI B
roi. CroKuMm nostydeHHbIe pe3ynbTaThl. [lomydnm: 5934 MunnuapioB TOHH BOJIBI

B IoJ. Bo;:[a CKaIUTMBACTCA HaJd KPYIIHBIMH T'OpoJilaMU B BUIC O6HaKOB, TIOBBIIIAA B
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ropojax Temreparypy Bo3ayxa. HarmoMHuM, 4TO BO3/IyIIHbIE MACChl IBHIKYTCS U3
MecT ¢ Oosiee HU3KOH K MecTaM ¢ 0ojiee BBHICOKOHM TeMmepaTypoi. DTO SBIEHHE
npuBea€r K Ooyiee 4YacTOMYy MEpPEMEIEHHUIO OrPOMHBIX Macc BO3/yXa,
BBI3BIBAIOIMINX yparaHsl W TaW(yHBI, OT KOTOPBIX JIOTU €XKETOJHO TEPIAT
KoJIOCCalbHBIC yOBITKM. YacTele HABOAHEHWS B pa3HBIX YacTAX CBETa,
CIIydaroliuecs B TOCIEAHEE BpeMsi — IMPSMOE BO3JICHCTBUE OIHMCAHHOTO BHIIIC
npouecca. B nanpHeiimeM 3ta TeHASHIUS, MOXET TOJIBKO YCHIIMTBHCSL.

Bonma — He eQMHCTBEHHOE IOCIIEACTBHE MMAaryOHOrO BIIMSHUS CXKMI'aHUS
yrieBogoponoB. HedTh M ras B TOM Bujae, B KOTOPOM OHH JOOBIBAIOTCS W
mepepabaThIBAlOTCS, COAep)KaT pa3HOOOpa3HbIE MPUMECH: COSAWHEHHS a30Ta |
ceprl. [Ipu ropeHNH OHH COEIOMHSIOTCS C KHCIOPOIOM, 00pa3ys Ta3o00pa3HbIe
KHUCJIOTHBIE OKCHIBL. [lomamas B aTMocdepy, OHH COCTUHSIOTCS C TTapaMU BOJBI H
00pa3yroT kucioThl. OTCI0]a 3aKHUCIICHIE OCAJKOB H, KaK CJICICTBHE, 3aKHCIICHUC
1104B. B KuciI0i 104YBE HE PACTYT PACTEHUS, 3TO IPUBOJUT K OIIyCTHIHUBAHUIO.

Ecnu B Ommkaiiiiiie TObI YEJIOBEUSCTBO HE 3aJyMacTcs O Oe3pacCyaHOi
nepepaboTke He(TH W MPHUPOJHOTO Ta3a M TMEpeXoJe Ha aIbTePHATHBHBIC
HUCTOYHUKHU DOHEPIUH, HAC BCEX )K,ZléT HE caMad Jgy4yuaiad Yyd4aCTb B JIMIC
MapHUKOBOTO 3((eKTa, 3aTOIICHHUS, KUCIOTHBIX OCAIKOB, 3aCyX H TaiipyHOB. Tak
CTOSAT JIU JCHBI'HM W MHUPOBas SKOHOMHKA JKU3HHM MHOTHX JIFOJCH M, BO3MOXKHO,

TUIaHETHI?

CEKPETBHI YTAPHOI'O T'A3A
Manesanas A.B.

Hayunsrit pykoBoauTens — yuutens xumun, Kanuanna A.A.
MBOY COI Ne9CtynuHCKOro MyHHIIUIIAIBHOTO paiioHa
e-mail: malevanaya99@mail.ru

Bce MBI 3HaeM, 4TO OTHMM M3 (PU3NYECKUX CBOWCTB yrapHOTO Ta3a sBISeTCS
OTCYTCTBHE 3amaxa, I[[BeTa U BKyca. DBbIcokas KOHIIGHTpalus rasa

HE3AMECJIUTCIIBHO MPUBOAUT K CMEPTU, HU3KAsA - BBI3bIBACT I'pI/IHHOHOI[O6HI>Ie
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CUMIITOMBI U OOBIYHO He pacmo3Haercs. Ho yrapHelii ra3 He Bcerja MPUHOCUT
Bpen. S monmpoOyro 1oKa3aTk, 9TO yrapHBI Ta3 HE TOIBKO TOKCHYEH M BPENICH I
BCEX, HO €Il[€ U MOXKET OBITh ITOJIE3HBIM !

VYrapueii Ta3 (CO) mpeacraBiseTr WHTEPEC JUISI YUEHBIX, IOCKOIBKY
BCTpeyaeTcs B XOJOMHBIX O0JIaKaX MOJIEKYJSIPHOTO BOJOpPOJA, B KOTOPBIX HIYT
WHTEHCUBHBIE NPOIECCH 3Be311000pa3oBaHMsA. YTapHBIH Ta3 M3IydaeT JIydlle
BOJIOPOJIA, TI03TOMY, HECMOTPSI HA OTHOCHUTEIBHO HEOOJBIIOE €ro KOJINYECTBO B
o0akax, yueHble IPEANOUUTAIOT PETUCTPUPOBATH UIMEHHO €T0.

VYuuteiBas, yTo Mbl 3HaeMm mpo CO, TpyOHO NPeaCTaBUTh, YTO OT HETro
MOXET OBITh Kakasf-To Omonormyeckas moib3a. Ho BOT MOpPCKMM ciIOHaM, IIO-
BHAMMOMY, YIAJIOCh HaTH eMy npuMeHeHne. Maitkn Tudt n3 Kamundopauiickoro
yHuBepcurera B Can-Jluero ¢ momomsio komer u3Mepms ypoeHb CO B KpoBH
CEBEPHBIX MOPCKHX CIIOHOB — WM OKa3aloCh, 4TO Yy 3TUX XKHUBOTHbIX 10%
reMorjioOnHa HaXoJTCs B KOMIUIEKCE C MOHOOKCHAOM yriepona. Ecmu Bapyr
YeJIOBEKY 3aXOuUeTcs CPaBHATHCS C MOPCKMM CJIOHOM U cBsi3aTh 10% cBoero
remoriiobuna ¢ CO, emy npunércs BIKypuBaTh 1o 40 curaper B 1€Hb.

TOKCUYHBIN ra3 MOKET CTaTb HOBBIM JIEKAPCTBOM OT acTMbI. [ojutaHackue
yuensle (r. [ pOHMHTEH) BBUICHHIIM, YTO YTapHBIN I'a3, TOKCHYHBIM s OpraHu3Ma
YeJ0BEeKa, B MaJbIX 032X MOXKET OKAa3bIBaTh ITOJIOXKUTEIBHBIN 3(PQEKT, CHIKasA
YPOBEHb BOCHAJEHUS B TKAHAX. OKCIIEPUMEHTbl HA JKUBOTHBIX IOKa3bIBAIOT
IIPOTUBOBOCHAIUTENBHOE U AaHTUOKCHJIAHTHOE JEHCTBHE Ta3a Ha OPraHU3M.

B BemumkoOpurtanum paszpaboTaHa METOAWKA JICUSHHUS  CEpPACUYHBIX
MPUCTYNIOB M YMEHBIICHHUS PHCKA OTTOPKCHHWS OPTaHOB IIOCJTE OMNepanuid Io
TPaHCIUIAHTAlMH C TIOMOILIbIO yrapHoro rasa. OKcuz yriiepoa CMEpPTENbHO
ormaceH B OOJBIIMX [1033aX, HO HEOOJBIIOE €r0 KOJMYECTBO IPEAOTBPAIIACT
OTTOPXEHHE OPraHOB ITOCIIE ONEPALUH IO TPAHCIUIAHTALIUH.

HeGosplme KoaM4ecTBa yrapHoro rasa o0OpasyloTcs B OpraHi3Me 4eloBeKa
W BBIIOJHSIOT BaxHble (usnonorndeckue ¢yHkouu. B skcnepumeHTax Ha

KUBOTHBIX, MpOoAO0JIKArOINXCA u B HaCcToAIICC BpEMA, OBLIO
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MMPOACMOHCTPUPOBAHO  MOJIE3HOC JNENUCTBUE MaJbIX 103 yrapHoro rasa:
HpOTI/IBOBOCHaHI/ITeHI)HLIﬁ W aHTHOKCHJAHTHBIN (3a1u1/1Ta OT BPCIHBIX CB06OI[HI)IX

panukanoB) 3¢ hexT.

BHUJIOBOE PASHOOBPA3UE JIMIIAMHUKOB UCCJIEYEMOM
TEPPUTOPUH U UX IKOJIOTUYECKOE COCTOSAHUE

Koposun A.A., Lanko M.C., Kykymkuna C.A.

Hayunelii pykoBoauteins 11.1.0. [llaranosa I'.1.
Okonorudeckoe oobeanHeHue «Jlecopnaok» MBY J10O «MuxHeBCKHi pallOHHBII
JIETCKO-TOHOTIeCKHui 1IeHTp», MBOY «Manuuckas OOIL»

Lenp paboThl cocTosia B BBISIBICHHH BHIOBOTO COCTaBa JHIIAWHUKOB U
OLICHKH MX DKOJIOTMYECKOTO COCTOSHMS. [y aToro HeoOXoauMO OBUIO PEIIUTh
CeIyIoIye 3aJadd: HapUCcoOBaTh  KapTy-CXeMy  HAaONIONEHWH, CAenaTh
¢dotorepbapuii  NWIMAHHUKOB, ONPENENUTh WX Ha3BaHWS, BBISIBUTH HUX
9KoJIoTHYecKoe cocTtosiare. OOBEKTOM HCCIEeNOBAHUS TTOCTYXKIIIN JIHIIAHNKY,
MPOM3PACTAIONINE Ha JECHBIX TeppuTopuiax CTYNMHHCKOTO MyHHIUIAIHFHOTO
patioHa.

CoBepiiasi ~ 9KOJIOTUYECKHE W HCCIENOBATENbCKAE TOXOJbl,  MOXKHO
YBHJIETh, YTO Ha PAa3JIMYHBIX TEPPUTOPHUAX PACTET PA3HOE KOJIMYECTBO BHUIOB
J'II/IHI&ﬁHI/IKOB, a MX BHEIIHUM BUJ 3aBUCUT OT 3JKOJIOTHMYECKOI'O COCTOsSIHUS
OKpY’Karolle cpeabl.

VY pozapus B 1. TatapuHOBO OBIIIO OOHAPYKEHO Majoe KOTUYECTBO BHIOB
JUIIAHIKOB (BCEeroS). YTHETEHHOE COCTOSHUE TAJUIOMOB W MX THOEITh BO3ZMOKHBI
OT CBETOBOTO 3arps3HCHHS M HATUYUS B aTMoc(epe OKCHIOB CEphl, MIHPOKO
UCIOJIB3yeMOE B MpOIECcCe BhIpalMBaHus po3. Hamuuue 3arps3HUTENCH OBLIO
TMOATBEPKIACHO TPAHCIUIAHTAIITMOHHBIM MCTOAOM M HUCCIICAOBAHUEM BO)IHOI\/’I
BBITSDKKH JTUIIAHHUKA.

B mxonmpHOM camy Ha yi. [Inonepckasr. m. MaimHO ObUTO OOHApYXEHO
Bcero 6 BHIOB JIMMIAHHWKOB, YTO TOBOPHUT O TOM, YTO BO3IYIIHAs cpeaa
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3arps3HEHa BEIIECTBAMH, KOTOpBIE YTHETAIOT POCT M Pa3BUTHE JIHINAIHUKOB.
K HUM OTHOCATCS OKCHIBI CEpbI, OKUCIBI a30Ta, YrapHBIA ra3 U MbLIe0Opa3HbIe
BemecTBa. VX mpUCYTCTBHE MOXKHO HAOIIONaTh B aTMOc(epe BH3YaIbHO (B BHIE
OCaJIKOB HA PACTUTEIHHOCTH B JIETHEE BpeMs, HA aBTOMOOMIIAX M Ha TIOBEPXHOCTH
CHera 3UMOM) M OpraHoJIENTHIECKH (HaIMIue 3amaxa), a TAakKe TP UCCIICT0BAHIN
cHera no yi. ITnonepckass u Boabl, Tekymied oT 3aBoaa «Kepamma Mapanm».
Bb110 ycTaHOBIICHO, YTO HAJIMYME BPEJHBIX BELIECTB B BO3YXE CBS3aHO ¢ paboTON
3aBoJI0B «Pycckas npodka» u «Kepamma Mapanimy.

B necnom maccuBe okono a. Kapmoo, pacmonoskeHHOro B 4-7 KM OT
MPOMBINUTCHHBIX Tipeanpusatuii («Kamapom», «Kepamma Maparmmy», «Pycckas
mpoOKa»), OblI0 0O0HapyxkeHO 13 BHAOB JHIIAHHUKOB, HAXOAAMINXCS B XOPOIIEM
COCTOSIHUM, YTO CBSI3aHO C OTCYTCTBHEM «3arpsi3HUTEIEH».

Tak kak JNMIIAHHUKH OYEHb UYYBCTBHUTENBHBI K 3arpsA3HEHHIO BO3AyXa U
MOru0aroT MPU BBHICOKOM COAEPKaHUM B HEM YrapHOTO ras3a, COCJUHEHHH Cepbl,
azota M (TOpa, UX MOXKXHO HCIOJIb30BaTh B KAueCTBE JKMBBIX HH/IMKATOPOB
YHCTOTHI OKpYy’Katoleil cpeapl. Takoi MeTox OblI Ha3BaH JUXCHOMHAUKanuei. 13
BCE€X DOKOJOIMYECKUX TPYIII JINIIAMHUKOB HAnWOOJIbIIEN YYBCTBUTCIBHOCTBHIO
00J1aIat0T JUIIAHHAKKA — SMUQUTHI, MO3TOMY HX HCIOJB3YIOT dHalle BCEro B
KayecTBe OMOMHIMKATOPOB. UyBCTBUTEIBHOCTH JHMIIAHHUKOB K 3arpsi3HEHHIO
BO3/lyXa ONpeNeNsieTcsl CUMOMOTHYECKOH NPHPOIoH, Ooibmioi abcopOLMOHHON
MIOBEPXHOCTBIO, BBICOKON THIPO(UIBHOCTBIO, CPEAO 0OOMTaHMUS, JUINTEIbHOCTHIO
JKHU3HU.

B pesynbprare HaOMIOACHUN W UCCIIEIOBAHUN MOXHO CIIENaTh BBIBOA O TOM,
YTO Ha UCCIETYEeMBIX TEPPUTOpHAX okono A. TatapumHoBo M m. MammHo Manoe
KOJIMYECTBO BHIOB JIMIIAWHUKOB, MX THOENb M IUIOXO€ COCTOSIHHUE TalJIOMOB
CBSI3aHO C HAIMYHMEM «3arpsi3HUTENEN», a Ha yAAIeHHOM Y4acTKe JIECHOTO MacCUBa
okosno 1. KaprmoBo okomoruyeckass oOcTaHOBKa OuaronoiyuHas, T.K. TaMm
oOHapyxeHo 13 BumoB mumaiHuKoB u3 15, mpouspactaonmx B CTYMHHCKOM

paiioHe.
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TPU CJIABHBIX JIHS
[Turepues M.A.

Hayunsii pykoBoautens — gqoueHT Oxonbimes A.B.,
Crymuackuii ¢prmman AHO BO «PocHOVY», kad. «FOpuIn4ecKux AUCIUILITHHY
e-mail: pitertsev.max@yandex.ru

ITocne mopaxenuss mox Barepinoo B 1815 romy, Hamoneon mnoamucan
orpeuerue ot mpecrosna. Koponém cran Jlromosuk XVIII. B 1824 rogy mocne
cmeptu Jlronosuka X VIII npecron 3ansin Opat koposs Kapn X-npu3HaHHbIA riaBa
¢panmysckoil peakiuu. B roxer mpasnenuns Kapina X cBepiumiack peBOJIOLHUS
1830 rona.

CoryacHO TeopuM OOJBIIMX NUKJIOB JKOHOMHYECKOW KOHBIOHKTYDBI
H. KonnpareeBa Hronbckas peBomonus Bo Ppanuuu 1830 r. mpousomia Ha
MTOHIKATENILHOW BOJHE mepBoro mnukiaa. B 1826 romy Bo ®paHiuu paspasuics
HepBbIM B €€ UCTOPUU LUKIMYECKUI KpU3UC nepenpou3BoacTsa. IlpombinuieHHas
W TOpProBas TOJNHTHKA (PAHIy3CKHX TPAaBUTEIBCTB HE CHOCOOCTBOBasa
YCKOPEHHIO TEMIIOB HJKOHOMHYECKOTO pOCTa B CTpaHE. BBICOKHE TaMOXKEHHBIE
NOLUIMHBI HA CEIbXO3IPOAYKTHI 3aTPYIHAIM TOProBble CBsi3u DpaHnum c
MHOCTPAaHHBIMH KOMMEPUYECKUMHU ITapTHEpaMH. BHYTpEeHHUIT PhIHOK (paHIly3CKHX
TOBApOB HE BBIIEPKMBAJT KOHKYPEHIUM C AHTJIHICKUMHU MPOMBIIITICHHUKAMH.
YcunmBanoch HEIOBOJIILCTBO OypiKya3uH IIOJIMTUKOM NpaBHTENbCcTBA. Kpusuc
YXYIIMIWT TIOJNIOKEHHE HapoaHBIX Macc. CneicTBue — pocT PEBOJIOIHMOHHBIX
HACTPOEHHI B HAPOIHBIX Maccax.

IIpu Kapne X mnpaBUTENbCTBO MNPUHUMAET KpailHE HENOIyJIsIpHbIE
COLIMAIBHO-3KOHOMHUYECKHE U TOJUTHYECKHE IIard: 3aKOH O MHJUIHApAE Ams
OMUIPAHTOB, POCIYCK HAl[MOHAIBHOH I'BapAuU, BOCCTAHOBJIEHHE CMEPTHON Ka3HU
3a «OCKOPOJIEHHE» KaTOIMYECKOi penurun. Bce 3To MpUBOAUT K MOJIUTHYECKOMY
Kpusucy B crpaHe. Peakuuonnas nomurtuka Kapina X BbI3Baja HEJLOBOJBCTBO
nuOepantbHBIX CIIOEB OOImecTBa. B ommo3wmmm K KOPOJEBCKOM BIAcTH U

IIPaBUTCIIBCTBA ObL1a mapTuss CTOPOHHHUKOB OpJ’leaHCKOﬁ BCTBH JHWHACTHH
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Byp6oHoB. OHHN 100MBAINCH Tepeiaui KOPOJIECBCKONH KOPOHBI MX CTaBJIEHHHKY -
reprory Jlyn @mwmunmy OpieaHckomy.

Takum  o0pa3oM, HSKOHOMHYECKHE, TOJIMTHYECKHE W  COIHAJbHBIC
MIPEANOCHUTIKN TpuBenH K pesooru 1830 roma. HemocpencTBeHHBIM TOTYKOM
PEBOJIIOIIMH TOCITYKMIJIN yKa3bl TIPaBUTEIBCTBA, COTTIACHO KOTOPBIM pacilycKalach
rajata IMpeiCTaBUTENeH, Y)KecToyaloch U30UpaTeNbHOe NpaBo, OrpaHUYUBAIIACH
cBoOosa cnoBa.27 monsa 1830 roxa B cronmie PpaHiy Havaicsi BOOPY>KCHHBIN
IPOTECT. 28 IO HEKOTOPBIE COJLAATHI C OPYXKUEM B PyKax CTalIM NMEPEXOAUTh Ha
CTOPOHY BOCCTaBHIMX. 29 HIONs BoccTaBmiue OnoxupoBanu JlyBp u Trommspu.
30 uross HaJl KOPOJIEBCKUM JIBOPIIOM B3BHJICS HAIIMOHATBGHBINA (ppaHITy3cKuid diar.
2 asrycra Kapn X noamucan orpeueHue B 103y repuora OpiieaHCKoro.
Bypxyasust siBnsnack OCHOBHOHM ABMXKYIIEH cuiaod. OHa BbIAEIsUIA JEHEXKHOE
JIOBOJIbCTBHE Ha 3aKyIKy OpYXKHsS, BBbIIUIAUMBalia JCHEKHOE JIOBOJILCTBHE
BOUHCKUM MOJpa3AeIcHUsIM, IOAAepKUBana Boccranue. B pesynsrate Mronbckoil
pesoutorinu 1830 r. k Biiacti Bo ®Ppaniuu npuinia «puHaHCOBas apuCTOKPaTHs
- GaHKMPBI, BIAJICNIBIBI IIAXT, PYAHUKOB, 3€MEIb.

Wrorn peBomiorim: Bouapenue Jlym OpieaHCKOro, OorpaHHYEHHE BIACTH
KOpOJIs, TNPUHSITHEHOBOW KOHCTUTYLMH, BBEJCHHE MECTHOTO M 00JAacTHOTO
caMOyIpaBJICHHs, 3aKOHBl HMPOTHB INPOQCOI030B M TSDKEIbIE HAJIOTW He Obun
oTrMeHeHbl. TaknM 00pa3oM, peajbHYIO BJIACTh MHOJy4YHMJIa KpyIHash OaHKOBCKas
Oypkyasusi, a Tpymiuecss ocraiuchk Oe3 mpaB. Bmecre ¢ tem Mrombekas
peBoIIONKs YKpenuia JInOepaabHble U EMOKPATHYECKHE yCTPEMIIEHHUS BO Bceil

Espore.
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HCTOPUSA CTAHOBJIEHUA U PABBUTHUE APXUTEKTYPHOI'O
OBJIUKA IT'OPOJA CTYIIMHO: OT UAEU T'OPOJA
KOMMYHUCTHUYECKOI'O BYJIYIIEIO 10 CETOJJHSAIIHUX THENX
JlykbsiHOB A.A.

PykoBogurens — Mazopuyk H.B.
MBOY COHI Ne 9 CTynuHCKOT0 MyHHIIMTIAIBHOTO paiioHa
e-mail: Lukianov_AA@rambler.ru, n.musik@mail.ru

WHTepec k apXUTEKType COBETCKUX TOPOJIOB HE YTUXAET BOT YK€ HECKOIBKO
necstunetnid.  KpaeBemdeckne My3eW MECTpSAT HHPOpPMAIMed O 3aposkKIeHHU
COBETCKUX roponoB. Ho uacTo ocraercss BoImpoc, MOYEMy HMEHHO B TaKOH
MOCTE0BATENbHOCTA BO3HHMKAIM IOCTPOIKH, YTO TOBIUANO HA apXUTEKTypy
ropojia, YeM PyKOBOJACTBOBAJIHCH apXUTEKTOPHI IIPH BHIOOPE MECTa IOCTPOWKH, U
KaK apXUTeKTypa Topojia MoIJa MOBIUATh Ha ero »wureneit. IlyremectBys mo
MOJMOCKOBHBIM T'OPOZaM, MOKHO 3aMETHUTb, YTO IOCTPOMKH Pa3HBIX JIET CHUIIBHO
OTIMYAIOTCS JAPYr OT Jpyra. Bcrpedarorcss 3maHHs, KOTOpBIE YKpallEHBI
JIEMEHTaMH, OTPXKAIOIIUMU  COBETCKYI0O HJICOJIOTHIO (Cepn M MOJIOT,
MITUKOHEYHAs 3Be37la W T.II.). BcTpewaroTcss Tarkke 34aHMS THIOBBIE - 0e3
ykpauienuii. Moit pogHoit ropoa CTynuMHO TakyKe CErojHs NpejcTaBiisieT coOoi
«CMECBh» Pa3HBIX ApPXUTEKTYpHBIX CTHJIEH, KOTOphle HE BCErJa YyIadyHO
coyeTaroTcs. MHE 3aX0TelIOoCh MOHATh KOPHH O3TOW MPOOJEMBI, MPOCIEIUB
HCTOPUIO CTAaHOBJIEHHS M PAa3BUTUS apXHUTEKTypHOro obmmka r. CTynmmHO B
JIOBOCHHBIM, BOCHHBIM U COBPEMEHHBIN MEPHO/I.

Llens paboTel cocTosila B M3YYEHHH apXHTEKTYpHOIO OOJHMKa ropoja
CrynuHo, KaKk CpeAcTBa BOCIUTAHUsS YEIOBEKA, HHCTPYMEHTA CO3AaHUs CPEJIbl €ro
COILMAIN3AIMH B TIPOIIIOM, HACTOSIIIEM U OYyTyIIEM.

HcTtopuss ropoJCKOro CTPOUTENBCTBA HEPA3PHIBHO CBS3aHO C HUCTOpUEil
Ipazioo0pa3yromero MpeIupusITHs - 3IEKTPOBO3OCTPOUTEIFHOTO 3aBoja (IMO3KE
komOmHaT Ne 150, B Hactosmee Bpemsi - CrymnuHCckas MeTammyprudeckas

Kommanwus); mnpoBemeHa KiacCH(UKAIUS apXUTEKTYPHBIX OOBEKTOB 10 WX
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(YHKIMOHAIBHOMY 3HA4Y€HHMIO M apXUTEKTYpHOMY CTHJIIO; CHCTEMaTHU3MPOBaHA
nHpOpPMAIMsT O TOPOACKOM cTpouTenbcTBe. Jlmg cOopa Heobxomumoit
nHPOPMAIMM  WCIIONB30BaHBI  KapTorpaduueckne  m3maHus  Poccuifckoif
TOCYIapCTBEHHON OMOIMOTEKH (KapThI-CXeMbl W aTiackl MOCKOBCKOI obmacTi
1934 1., 1936T., 1946 1., 1957 1., 1978 1., 1989 1., 1994 1., Konctutyuus CCCP
1936 1.); Matepuasisl CTYNMHCKOTO KpaeBequeckoro Myses; Gonabl CTynuHCKON
LEeHTpaJIbHOW Onbnmorexn (O6mubmmorpadust r. CrynuHO), (OTOAPXHMBHI ropoja,
apXUBHbIE MaTepuasl, npeacraBieHHble B My3ee CMK, BocrmoMuHaHus cTapiiero
nokoneHus; MHTepHeT-pecypchl  (CalT TOpOJACKON  aJAMUHUCTpAIM, CalT
CTYIHHCKOTO METAILTYPTrUIecKOro KOMOWHATA | Jp.).

B pabore ompeneneHsl  (aKTOpHI, KacaroIIMecss  LEIeco0OpasHOCTH
CTPOUTENBCTBA TOPOJA, CBSI3aHHOTO C (DYHKIIMOHMPOBAHMEM KpPYIHEHIIEro
AJIEKTPOBO3HOTO 3aBoAa B 1934 romy. BEIsBICHO, 9TO B apXHUTEKTYPHOM OOJIHIKE
ropojia MPOCIeKUBAETCS UIC0TI0TNYecKas KOHLENIUS CTPaHbI B pa3Hble IEPUOIbL:
B IEPHOJ WHAYCTPHUANN3AINH BaKHO PA3BUTHE MIPOM3BOJCTBA B yIIEpO OBITOBBIM
U COLMAIBHBIM MOTPEOHOCTSAM JIFO/eH; MO3Ke, B JOBOCHHBIN MEPHOM, BOILIONIAS
monoxenuss  Konmcrurymmsa 1936, CrymuHO — CTAaHOBHTCA ~ OOBEKTOM
MIPOMBIIIIEHHOTO W KyJbTYpHOTO LEHTPA, YIOBJIETBOPSAIOIIETO IMOTPEOHOCTH
JIOJICH; B BOGHHbIE ro/ibl UCTOpHs ropoja u CTYIMMHCKOTO KOMOMHATa OTpakaer
cyap0y crpanbl. IlpocnexunBaercs BakHEWIIass poJib CTYNHHIEB B BOEHHO-
9KOHOMHUYECKOM pa3BUTHM cTpaHbl. llo3gHsAs sBakyanus, a B JanbHeimeMm
MPUHATHE pELICHHS O CKOPEWIIeM BO3BpAaIleHHMH KOMOMHATa, IO3BOJIMIH B
KpaT4yaiIe CpOKH KOMIIEHCHPOBATh MOTEPH CTPAHBI B 3TO HEJIETKOE BPEMSI.

Knaccupumupys u cTpykTypupyst MaTepraibl 00 uctopuu . CTYIHHO, H3y4UB
¢doTtoapxussl moctpoek CTaIMHCKOTO MEPHOJIa CTAHOBUTCS SICHO, YTO apXUTEKTypa
CBSI3aHA CO CTPEMJICHHEM BOIUIOTHUTH HJCI0 CTPOHMTENLCTBA ropoga «CBeTyioro
KOMMYHHCTHYECKOI'O Oy/ylIero», U IpH3BaHa IIOMOYb YEJIOBEKY IT0YYBCTBOBATH

ce0s 3HaunMBIM, OlleHeHHBIM. B rojel npasnenus H.C. Xpymesa riaBHas 3a1ada -
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pelieHe XUINIIHOTO BOIPOCa B MOCIEBOCHHOH BOCCTaHABIIMBAIOILIEHCS CTpaHe.

THIIOBOE CTPOUTEIBCTBO - OTPAKEHHUE BPEMCHH, BILIOTh 10 CETOHSIITHETO JTHSI.
Ceronmust ropon CTymHHO — 3TO TOpPOX, B KOTOPOM MHOTO COITHATBHBIX

00BEKTOB, IIGHTPOB Jocyra. lopomx —  cOCpefoTOo4YMe  MPEANpHUSITHIA,

O6CCHC‘II/IB3IOH.[I/IX JKHTENeH paGO‘{I/IMI/I MECTaMH.
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