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YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

IIpuBercTBHE
pextopa ®I'BOY BO «MocKkoBcKUii aBUAIIMOHHBIN HHCTUTYT
(HAaNHOHAIBHBII HCCIIEI0BATEIHCKHI YHHBEPCUTET)»
M.A. Ilorocsina

YBajkaeMble KOJUIETH, TOPOTrue apy3bs!

B stom rogy ucnonnsercs 90 yer co AHS POXKACHUS
npodeccopa bBopuca AnexcanmapoBmua KomauéBa —
YYEHOIO C MHPOBBIM MMEHEM, CO37aTess Hay4HOH LIKOJIBI
«MerannoBeeHre M BOJOPOJHAs XPYNKOCTb THUTaHa»,
onHoro u3 ocHoBareneil Crynunckoro ¢unuana MAIL

Best xu3Hp bopuca Anexcanaposuda Obuta CBsi3aHa C

MOCKOBCKHMM aBHAIIMOHHBIM T€XHOJIOTUYECKUM WHCTUTYTOM
n aBuanueil: or crynenta MATU no Jlaypeara I'ocynapcreennoit npemun CCCP.
Ero nayunas pabora Obula HampaBieHa Ha pELICHHE 3aj1ad, KOTOpbIE CTaBMIIA
aBUALMOHHAs MPOMBIIUICHHOCTD TEpe]] YUeHBIMHU — METAJIJIOBEIaMH.

WTorom MHOroJeTHEll AEATEINEHOCTH MO pa3padOTKe METOAOB YITyUIICHHUS
CTPYKTYpPBI, TEXHOJOTUUECKUX M SKCILTYyaTal[MOHHBIX CBOMCTB TUTAHOBBIX CIIJIABOB
SIBUJIOCH CO3/IaHHE HOBOI'O HAyYHOTO HANpPAaBIEHHUS — BOJOPOJHOM TEXHOJOTHH
THUTAHOBBIX CIUIABOB, B pa3padoTke KoToporo Poccus 3aHsuia Bemyllee MECTO B
mupe. brmaromaps paboram 10 HW3y4eHHMIO BOTOPOIHON XPYIKOCTH METaylIOB
Crynunckuii  ¢uaman MATU cranm u3BeCTEH BCEMy MHPOBOMY Hay4yHOMY
COOOIIIECTBY.

Bopuc AnexcanapoBud mnoaroroBwa 51 kaHaMaata TEXHUYECKHX HAyK.
Bocewmb ero yueHnkoB cranu TOKTOpaMH TEXHUYECKUX HayK. OJMH — akaleMUKOM

PAH.



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

Kounaués B.A. onyonukosan 30 kaur, B ToM 4ncie 10 yueOHUKOB, KOTOPbIC
CTaJIi HACTOJILHOM KHUTOM JJI1 MHOTUX CTYJI€HTOB U CIIELIUAINCTOB.

Ceropnss CrynunHckuil ¢unman MAUW 1ocTOWHO NpOJOIDKAET TPaAMLUH,
3anoxxeHHble b.A. Konmauésbim. IlamMATe 0 BbliaroImieMcsi yueHOM yBEKOBEUEHa B
€KEro/IHO IPOBOANMOMN MOJIOJICKHOHN KOH(pepeHnn «KomauéBckne YTeHUs».

51 uCKpeHHe Kejar BCEM YYaCTHHKAM KOH(EPEHLHUH YCIEXOB B HAY4HO-
HCCIIEIOBATENILCKOW W TIPENOJABaTeIbCKOM  JIESATENbHOCTH, SPKUX HIeH ¢

BO3MOXXHOCTH UX BOILIOIICHUA.

C yBaxkeHuewm,
pexkrop MAMU, akanemuk PAH,

JIOKTOP TEXHUYECKUX HAYK M.A. Ilorocsx



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

IIpuBercTBHE
TI'naBbi ropoackoro okpyra Ctynuso
B.H. Hazaposoii

Hoporue npy3bs!

IIpuBeTcTBYI0 y4acTHHKOB M rocTeld |V MeXBY30BCKOIl MOJIOICKHOM
Hay4YHO-IIpaKTU4eckoil koH(pepeHIH CTYNMHCKOTO YHUBEPCUTETCKOTO OKpyra
«KomauéBckue 4TeHUs».

B atoMm rony koHdepeHmus nocsimena 90-IeThio co JHS POKIASHUS OJHOTO
u3 ocHoBateneid CrynuHckoro ¢unnana MAU, Hamiero 3emiisika, COBETCKOTO U
POCCHICKOrO y4Y€HOro, JOKTOpa TEXHMYECKHX HayK, mpodeccopa, JaypeaTra
TocynapcrBennoii mpemun CCCP, 3acimyKeHHOTO JAedTelsi HayKd M TEeXHHUKH
PCOCP Bopuca Anexcannposnda Korauésa.

Bopuc AnexcanapoBud SABISUICS OJHUM M3 OCHOBaTeled OTEUYECTBEHHOTO
METAJUVIOBEACHUSI TUTaHA W €ro CIUIaBOB, CO3/aTelieM HAay4HOW  ILKOJIBI
BOJIOPOZHOM XPYIIKOCTH METAJUIOB M BOJIOPOAHOW TEXHOJOTMH THTAHOBBIX
cIu1aBoB. M MeHs mepernoHA0T 4yBCTBa 0JIarolapHOCTH U TOPJOCTH 3a TO, YTO B

CTYA€HYECKHUE I'O/Ibl MHE OCYACTIMBHUIIOCH yunuThes y bopuca Anexcanaposuya.
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YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

Joporue npy3bst! YBaxaembie kosieru!

PasButie ropomackoro okpyra CTymWHO, €ro ycCmexu B DKOHOMHKE |
COLMANBHOM cdepe HampsMyI0 3aBUCIT OT BHEAPCHHsS HAYYHBIX pPa3pabOTOK,
MHHOBAIIMOHHBIX METO/IOB M TEXHOJIOTWYECKUX perreHnit. KomoccanbHblil Hay4HO-
HCCIICIOBATEBCKUI CO3MIATENBHBII MOTCHIIHA HALIEr0 HAYYHOTO COO0IIecTBa —
OJIMH U3 OCHOBHBIX PECYPCOB MpoIBEeTaHHs U Osaromnonryynst CTYyITMHCKOM 3eMIIH.

JIocTOWHO# Tpe3eHTallMd TPOSKTOB, MPUOOPETEHUs] HOBOTO OMbITA M
BO3MOJKHOCTH IIPETBOPHTH CBOM 3HAHHS B JKH3HB JKCJIAK0 KAXKIOMY U3 YUACTHHUKOB

KoHpepeHiuu!

C yBakeHueM,
I'maBa roposckoro okpyra

CtynuHO MOCKOBCKOH 00Js1acTH B.H. Hazaposa



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

IIpuBercTBHE
HavaabHuka HUILL um. B.U. Jlo6aTkuHa
OAO «Bcepoccuiickuii HHCTUTYT JIETKHX CIIABOB»
I.T.H., mpodeccopa U.C. [loabkuna

VBaxxaemble Oyaylue MeTaTypru-komiern!

Bbl ceiiuac mpuoOpeTeHHEM 3HAHUH CTaHOBHUTECh BCE OJIMKE K TOMY

MOMEHTY, KOrJa HauHETe Ha IPAaKTUKE COMNPHKACATbCA C 3TUM IPEKPACHBIM
JIEMCTBHEM — IIPOM3BOJACTBOM METajjla, M3YYEHHUEM €ro CBOMCTB, IPHHATHEM
peleHnii, KOTopble MPUBEAYT K YJIYYIIEHHIO 3THX CBOMCTB. UTOOBI MpPaBUIIBHO
NPUHATH OTU Ba)XKHBIE PEIICHMs, 0€3yCIOBHO, HEOOXOANMBI OOJIBIINE M TIyOOKHe
3Hanus. Ceronus, BcroMuHas mnpod. bopuca AnexcanapoBuua Komauesa, u
pe3ysibTaThl €ro paboT, MOYKHO TBEPAO CKa3zaTh, YTO TOJBKO INIyOOKHE 3HAHHSA
Bopuca Anekcannposuya B 001acTH XUMUH, GU3UKH, MATEMATUKHU TTO3BOJIMIIN EMY
HaWTH NpaBWIBHOE PELICHHE B YCTPAHEHHU OJHOM M3 CaMBIX ONACHBIX OoJe3Hen
TUTaHa — BOJAOPOJHOM XpYyIKOCTH.
IIpomomxas 3TH MccieAOBaHUs CO CBOMMHU YYEHUKaMM, €My YAaloCh MOKa3aTh,
YTO BOJOPOJA U3 ONACHOTO Bpara MOXET CTaTh I[OJIC3HBIM JICTUPYIOLIIHM
JJIEMEHTOM W OKa3blBaTh IOJOKUTENBHOE BIHMSIHHE Ha JAeOPMHPYEMOCTD
TUTAHOBBIX CIUIABOB. Pe3ysibraThl ero paboT ObUIM YHUKAJIBHBIMH M HAlUIA
BCEMHpHOE Ipu3HaHue. [nyOokue 3Hanus no3ponmin b. A. KomaueBy Haiitu
MHOT'O JIpyTHX NPEKPacHbIX M OPUIMHAIBHBIX PEIIeHHH B Bompocax (a3oBBIX U
CTPYKTYpHBIX IIPEBpAlleHWH B THTaHE M 00Je4b OTH pa3paboTKu B
MaTeMaTH4eCKUE 3aBUCUMOCTH U YPABHEHMUSI.

Bce stu noctuxenus bopuca AnexkcanapoBrda MOINIM HMPOU30OUTH TOJIBKO
MpY HAJMYUKM €r0 YHHKaJIbHOTO KayecTBa — TpyJomoOus. Tonbko Tpynosobue
TIO3BOJIMJIO MOJHOCTBIO PACKPBITHCSA €r0 TAlIaHTy W TE€M 3HAHMAM, KOTOPBIMH OH

o0nanan B o0sacT GU3MKKM METAIJIOB, MATEMATHKH, METAJUIOBEICHNSI.
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YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

Joporue xoseru!

[MonyuaiiTe Xopoiye 3HaHUs, IPUIOKUTE K HUIM MaKCUMYM TPYAOII00HUS U

Bel1, 1010610 mipod. b.A. KonauéBy, qocTiuraute BepiivH ycnexa!

IIpuBercrBHE
3A0 «MexrocynapcTtBeHHass Acconuanusi Turan»

Ot umenun MexrocyaapctBeHHOM Accounanuu TUTaH paji NIpUBETCTBOBATH
OpPraHu3aTOPOB U YYaCTHUKOB  HAyYHO-IIPAKTUUCCKOM  KOH(EpeHIuH,
nocasiiienHoi 90-netuto bopuca Anekcanaposuda Konauésal!

CBOil TallaHT y4YeHOTro, 3HaHMA M ONBIT bopuc AnekcaHapoBUY MOCBATHI
CTAHOBJICHUIO HAyKM AaBHAIMOHHBIX MAaTEPUaJIOB, Pa3BUTHUIO IPOU3BOJCTBA U
[PUMEHEHHs TUTaHA.

OueHb Ba)KHO, YTO Ha OCHOBE Hay4yHOro Hacienus bopuca Anekcanaposuua
KomnayeBa BocCIHTBIBaeTCS HOBOE IOKOJIEHHE HHIKEHEPOB, IOSBIIAIOTCS HOBBIE
UHTepecHble paboThl ydeHbIX. CeromHs Tepex HaMH CTOST BaXKHBIE H
MHOTOTpaHHBIE 3aJaud pPa3BUTUS IIPOM3BOACTBA THUTAHA, CO3JAHUSA HOBBIX
TEXHOJIOTMYECKUX MPOLECCOB U BHICOKOIPOU3BOAUTEIBHOIO 000PY10BaHUSL.

CraBiue yxe TpaauuoHHbIMU «KonauéBckue uTeHns» XOpOIIUi npumep
CBSI3U TIOKOJICHUH, pa3BUTHUS Hay4yHBIX HANpaBJICHUH, KOTOpPbIE JIEXKAT B OCHOBE

HAIIUX CETOHSIIHNUX JTOCTHUKCHHUI.

I'enepanbHblil TUpexTOp
3A0 «MexrocynapcTBeHHast
Acconmarust Tutan» A.B. Anekcanapos



YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

K 90-JIETHIO 3ACJIY2KEHHOI'O TIPO®ECCOPA MATH
BOPUCA AJIEKCAHAPOBHUYA KOJIAYEBA

1O.B. EropoBa, 1.1.1., npogeccop, C.b. benoBa, K.T.H., A0LEHT

OI'BOY BO «MOCKOBCKHI aBUAIHOHHBIH HHCTUTYT (HAIIMOHATBHBIN
HCCIICIOBATEIIBCKUIT YHHUBEPCUTET)»
e-mail: belovamai@gmail.ru

B oatom romy wucnommsercs 90 njer co nHS poxneHus bopwuca
AnexcanapoBuda Komauésa (04.04.1928-22.06.2007) — y4eHOro ¢ MHPOBBIM
ypoBHEM, npodeccopa, TOKTopa TEXHUUECKUX HayK, 3aCiIy’KEHHOTO JIeATeNs HayKu
u texuukun PCOCP, naypeara [N'ocynapcreennoii npemun CCCP. Bosee 60 ser on
npopadotan B CrynunckoM ¢unmane MATU.

Bopuc Anexcanaposuu pomwicst 4 ampens 1928 r. B cene Boponuoso
Kumpckoro paitona Kamununckoit oOmactu. Ero nerckue roisl mpouum B
CTapuHHOM pycckoMm ropone Kammue. Ero mama pabortana yuyuTenbHUICH
HAYaJIbHBIX KJIACCOB, Mara — OyXrajiTepoMm.

VYunnes bBopuc AnekcaHapoBud4 B HEOOBIYHOW  CpelHEl  IIKOJe.
BonpmmHCTBO ero  yumTenedl OBLTM  BBIMYCKHUKAMH MECTHOW JTyXOBHOM
CeMUHApu¥, KOTopas OblIa pa3orHaHa IIOCIE PEBONIONHMU. DTO  ObUIH
BBICOKOOOPA30BAHHBIC M HMHTEIUIMTCHTHBIC JIFOJIM, KOTOpPBIC OCTABWIJIM OOJBIION
cien B ero ku3Hu. OCOOSHHO TEIUIO OH BCHOMHHAN YYMTENsS MaTeMaTHKU
IIsetkoBa C.C., pusuku — Beimecnasuera [1.I1. u xumun — Manuanaa H.M.

B 1946 romy mocne OKOHYAHHS MIKOJBI OH TOCTYHnHJI B MOCKOBCKHI
ABHAIMOHHBIA TeXHoJMornueckuii nHCTUTYT. B Te rogst MATU umen Bcero onHo
3/aHKe U pacnonarajics B eHTpe Mocksbl Ha CtpacTHOM OyJibBape.

IMouemy MATH u mouemy «MertamioBeaeHue»? BoOT 4To TroBOpHi cam
Bbopuc Anexcanmposud: «Ilouemy nmenno MATU — orBetuts Tpyano. Buanmo,

uHTYHnus: cpaborama. K cuacThio, He moABena OHa MEHSA: MOCTYIMB Ha



YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

«METaIIoBEACHNE», YyOeAucs, HACKONBKO 3TO MHOTOTPAHHO, MHOTOIUIAHOBO,
OXBAaTHIBAET [IOYTH BCE CEpbl, CBA3AHHBIC C HAYKOH 0 METaIax»

VYuuncs OH ¢ 9HTY3Ma3MOM, Yy4yacTBOBaJl AaKTUBHO B HAayuyHOH H
obmiecTBeHHON paboTe. 3a UYTO PETYIAPHO MONydad MOYETHBIE TI'PaMOTHL 3a
oTIMYHBIE ycmexu B yuebe bopuc AmekcanapoBmd momywan CTaTHHCKYFO
CTUIICHHIO.

Bbopuc Anekcannposuu 3akoHunmn MATU B 1952 romy ¢ KpacHbIM
JUIUIOMOM, IPHU 3TOM B HPUIOKEHMU K AMIUIOMY OblLIa TOJBKO OJHA OLICHKA —
«orianuHO». Ilocie OKOHYAaHHS WHCTHTYTa €ro OCTaBWIM B  aCHHPAHTYpe.
B 1955 rogy oH ycHemIHO 3aIUTHI KaHAWAATCKYIO AUCCEPTALMIO Ha TEMy
«SIBieHus, HaOnofaeMble NIPU KPUCTAJUIM3ALUM METAJUIMUECKUX pacIlUlaBOB, U
HEKOTOpblE 00IACTH UX IPUMEHEHMS», KOTOPYIO BBIIOIHUI IO PYKOBOACTBOM
npod., nokTopa texuuueckux Hayk [I.A. Ilerposa. IIpodeccopa Ilerpora Bopuc
AJNEKCaHAPOBUY BCHOMMHAI C OJArogapHOCTBIO BCIO JKM3Hb, OCOOCHHO Ha
JIEKLUSX [0 AuarpaMMam cocTosiHus. OH 4acTo MOKa3blBall HA CBOUX JICKIUSX, KaK
INerpoB mampmamm wm300paxan cTyaeHTaM (ha30oBbIE TIEPEXOABI B TPOHHBIX
cucTeMax

B 1956 romy pexrop MATH Uynapes IlaBen ®enopoBud HpeIoxKHI
Bopucy AnekcannpoBudy Bo3rIaBuTh BeuepHuil (akynprer MATU B Hamem
mobumom ropone CrynuHo. Ilocne cemeitnoro coBeta ¢ cynpyroi [ameit, Bopuc
corjacwics, Tak Kak MOJIOZOKeHaM cpa3y nooOemanu ksaptupy! Tax Bopuc
AJeKcaHAPOBHY CTaN IEPBBIM JIeKaHOM BeuepHero (akyiasrera MATIL.

Yepez 10 ner B 1966 r. BeuepHuit (akynpTeT ObUT pPEOpPraHM30BaH B
Crynunckuii punman MATU. B sto Bpemst Bopuc AnekcaHapoBud, HE OCTaBIISsS
IpernofaBaHhe, OCHOBHOE BHHMAHHE COCPEIOTOYMI Ha HaydHOH paboTe.
C nmepBbIx aHed mocne mepee3fa B CtynuHo B.A. ycTaHOBUI TeCHbIE CBSI3H C

koyiekTuBoM CTYIUHCKOTO MeTajuryprudeckoro komOunata. B 1953 romy na
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YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

CMK Obu1 co3maH mepBbli B Hamedl CcTpaHe MeX 10 MPOMEIIIJICHHOMY
MPOMU3BOACTBY TUTaHOBBIX CINTKOB. b.A. Konau€B mpuHAD akTMBHOE ydyacTHE B
pELICHUU psila HAyYHO-TEXHUUECKUX IPOOJIEM, CBSI3aHHBIX C IPOM3BOACTBOM
THUTAQHOBBIX CIUIaBOB. JTO TBOPYECKOE COTPYIHHYECTBO MOJOKHIO HAYAIIO
Pa3BUTHIO JBYX HAy4HBIX HampamieHuid, kotopbie b.A. Komaués paspabarbiBai ¢
KOJJIGKTHBOM Ka(eApbl METAIOBEACHUS U Topsdei 00pabOTKH METayIoB. a)
BOJIOPOJL B METaJIaX M CIUIaBax; 0) METAUIOBEACHHE U TepMuueckas o0paboTka
THUTAHOBBIX CIUIABOB.

PaboThI 10 BOJIOPOAHOM XPYIKOCTH TUTaHA W €r0 CIIABOB ObLIM HAa4yaThl B
1955 r. 1o mpeIoKEHUIO TIIAaBHOTO HHXKeHepa CTyNMHCKOTO METaJTypruuecKoro
KoMOuHata, Biagnmupa AnexcannpoBud JIMBaHOBa, BIOCIEACTBUU Npodeccopa,
JIOKTOpA TEXHWYECKHX HayK. JTa MpodiieMa BO3HHUKIIA B CBS3U C TEM, YTO B IIEPBbIC
TOJibl TPAKTUYECKOTO TNPUMCHEHHS THTaHa ObUla OOHAapyKeHa 4Ype3BbIYAHO
BBICOKAsl CKJIOHHOCTb K pPa3pyIICHUIO MHOA JeHcTBHEM Bomopoaa. Bosnuxio
olaceHHe, YTO THTAaH M €ro CIUIaBbl BOOOINE Helb3s OyJeT NPUMEHATh B
ABHAIIMOHHBIX KOHCTPYKUMSX. B CBSI3M C 9THM BO BCEX CTpaHaX, MPOM3BOISIINX
TUTaH, ObUIM HAuYaThl HCCJICNOBAHMS MO0 H3YYEHHIO BOAOPOAHOH Xpymnkoctu B
Hamell cTpaHe 3TH pabOTBHl OBUIM COCPENOTOYEHBHI HMMEHHO B CTymmHCKOM
¢dbumane MATH, rae Obula co3faHa CIeLManbHas OTpacieBas JlabopaTopus MO
PELICHHI0 MUHHUCTEPCTBA aBUAIMOHHON NPOMBIIIIIEHHOCTH.

Pesynbratsl, noxyuennsie B 1960-80 ropax, nernu B 0OCHOBY peKOMeHAAInit
[0 UCKIIIOUCHUIO BOAOPOIHON XPYIKOCTH B THTAHOBBLIX MONy(hadpukarax MyTeMm
BHEJPEHUSI BAaKyyMHOIO OTXura. Pe3ynbraTbl 5THX HCClIeJOBaHUil ObLin
UCIIONBb30BaHBl TIPH  BHIOOpE MaTepHAIOB W OOOCHOBAHMH  TEXHOJIOTHU
M3rOTOBJICHHSI CBEPX3BYKOBOTO camosera TY-144,

Hrorom sTuX pabotr cranmu 8 MoHOrpaduii M CrpaBOYHHKOB (JJBE MEPBBIX

MoHorpaduu Ha ciaiine), nokropckas muccepramus (1967 r.), rocymapcrBeHHast
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npemust CCCP (1986 r.) u mpemust Yeprosa (1998 r.) 3a paboThI 10 06€CTIEIEHITO
HaJIC)KHOCTH TUTAHOBBIX KOHCTPYKIIHH.

B.A. Konaués co3nan HOBoe HayyHOE HalpaBiIeHUe, B pa3paboTKe KOTOPOro
Poccus 3ansna Bexyiiee MEcTo B MHUpE, — BOJIOPOJHYIO TEXHOJIOTHIO THTAHOBBIX
cr1aBoB. J{onroe BpeMst BOOOPO. CYMTAIHM Hanoosee BPeJHOH IPIMECHIO B THTAHE
u ero cmiaBax. Opnako B 1970-x romax B mpouecce SKCIEPUMEHTOB IO
BOJOPOJHOM XPYNKOCTH ObLI OOHAapykeH OueHb 00ONbITHBIN Qakt. IIpu
UCTIBITAHUAX Ha pacTsHKEHHE HABOJOPOXKEHHBIX OOpasllOB IPH IOBBIICHHBIX
TeMmIeparypax He ObUIO OOHAapy)KeHO BONOPOAHOH xpymkoctu. HaobGopor,
IUIACTUYHOCTh 00pa3LloB BO3pOCia B HECKOJIBKO pa3. DTOT (hakT cTajl OTHpaBHOM
TOYKOM pPa3BUTHS BOJOPOJHON TEXHOJIOTMH THUTAaHOBBIX cCIUIaBoB. B 1986 .
Hay4Hble pa3pabOTKH, BBIOJIHEHHBIC 110 BOJOPOJHOW TEXHOJOTMH THUTAHOBBIX
CIUIaBOB, OBbUIM BKJIFOYCHBI B YHMCJIO 12 Jy4IIMX HAay4YHbIX pa3paboTox MuHBYy3a
CCCP.

Htorom paboT Mo BOJOPOJHON TEXHOJOTHU CTalIM auccepraiuu oonee 30
YUSHUKOB M JIBe MOHorpaduu: «BomopomHoe IIacTU(GHUIMPOBAHUE TUTAHOBBIX
crutaBoB» (1986 ) u «BomopoaHast TexHOIOr M THTaHOBBIX crutaBoB» (2002 r.).

B nacrosmee Bpems LIEHTPOM HCCIEIOBAaHUM MO BOJOPOJHON TEXHOJIOTUU
spisiercs: kadenpa «MarepruanoBeJeHHe U TEXHOJIOIrusi 0OpabOTKH MaTepHaoB»
MAMW. UccrenoBanusi, MpoBOIUMBIE IO/ pyKOBOACTBOM akanemuka PAH Mnsuna
Anexcanziipa AHATOJILEBUYA, MPOAOJIKAIOT JEMOHCTPHPOBATh, KAKMM MOIIHBIM
CPEIICTBOM BO3AEHCTBHS HA CTPYKTYPY U CBOICTBA TMTAHOBBIX CILIABOB SIBISIETCS
BOJOPOJ.

Bb.A. KonauéB  sBisiercst OAHMM M3  OCHOBAaTeled  OTEYECTBEHHOIO
METaJUIOBEICHHSI TUTaHa M ero ciiaBoB. OCOOEHHO OONBIION BKJIaa OH BHEC B

TCOPUIO (1)330BI>IX npeBpameHI/Iﬁ U TCOPUIO JICTUPOBAHUSI THUTAHOBBLIX CIlJIaBaX.
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Htorom stux padot cramu 12 crnpaBOYHBIX WU3AaHU W MoHorpadwuii. [Tocneanss
Boinuia B 2009 yike mocie ero yxoJa u3 sKu3HH.

IMon pykoBoactBoM bBopuc Anekcanaposuu ¢ 1975 roma mpoBoauimchk
paboOTBl MO W3YYEHHIO BIMSHUS KOCMHUYECKOTO MPOCTPAHCTBA HAa CBOWMCTBA
MaTepHaioB, padoTaroumx noj HamnpspkeHuem. B 1980 r. Ha cranimn «Camor»
ObUIM NPOBEJICHBI MEPBbIC B MUPE SKCIEPHUMEHTHI [0 BIMSHHUIO HANpPSDKCHUH Ha
CBOWCTBA MaTepualioB B OTKPHITOM KocMmoce. 3a oty pabory bBopuc
AutexcanipoBHY ObLT HarpaxxaeH Menanbio uMenn Cepres IlaBmoBuua Koposesa.
B mpomuecce paboThl ObUIM YCTAHOBICHBI TECHBIC CBS3M C IMPOMBIIUICHHBIMU
NPEANPHUATHS, aKaIeMHYECKUMU U OTPACICBBIMH HWHCTUTYTaMH, BBICIIMMHU
yueOHBIMH 3aBEICHUSMU.

Bcero bopucom AnekcangpoBuuem omyOiukoBano okono 500 crarei,
31 xuura, B ToM uuciie 10 yueOHUKOB JUIsi CTYJICHTOB BY30B CTpaHbl. J[Be ero
KHUTHU 110 BX nepeBeieHbl Ha aHITTUICKUH SI3BIK, OIHA — HA UCTIAHCKUNA. Y YeOHUKH
«MerTayuloBeIeHHe U TepMHUYecKas 0OpabdOTKa LBETHBIX METAJJIOB M CIUIABOB»
(1972) u «TexHOIOTHsI TEPMUIECKOH 00pabOTKH IIBETHBIX METAJUIOB U CILIABOBY
(1980), HEOMHOKPATHO TMEpENU3AaBABIINECS, SBISIOTCS HACTOIBHBIMU KHHUTAMH HE
TOJILKO CTYJICHTOB, HO 1 METAJITypProB, TEXHOJIOT'OB, HHXEHEPOB.

Komaués B.A. wumeer 4 marenta, 17 aBTOpPCKMX CBUJAETENBCTB Ha
u3obperenus, 3  y4eOHBIX  KHHO(GMIbMA,  BBIIYIEHHBIX  KHHOCTYIUEH
«Knenayudmipm». 3a xuHOGMIBM «KpHCTammmM3amus METauIoB» OH YAOCTOCH
NepBoi NMpeMuH Ha MEeXIyHapOJHOM KHHO(pECTHBAJIC HAYYHBIX, Y4YeOHBIX W
nonyJsipHbIX GuibMOB, coctosiBmieMcst B 1979 r. B IMonbie. B 2009 roay ¢uism
BeUTOKeH B MuTeprete (Rutube), Tak uto Temeph Ka bt MOKET €r0 MOCMOTPETH:
http://rutube.ru/video/62c28d964151abb9e96e052864b0fa58/.

ITon pyxoBoacTBom bopuca AnexcanpoBuya ObUIH BBIIOJIHEHBI H YCIIEITHO

3alUIICHbI COTHU JUILIOMHBIX pa60T, 51 KaHJquaaTcKas auccepraius. Bocewmsb ero
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YYEHHUKOB cTanu JokTopamu HayK. Cpenm ydeHnkoB bopuca AnexcanapoBmua —
akagemuk Poccuiickoil akagemuu Hayk Wnbun AnekcaHap AHaTOJbeBHY,
npodeccop, HOKTOp TexHuueckux Hayk HocoB Buamumup KoncranTuHOBUY,
PYKOBOJHTENH HHCTUTYTOB, Kadeap, KpYNMHBIX HAyYHBIX M IIPOHM3BOJCTBEHHBIX
KOJIJIEKTHBOB. Ero yueHnkn numeror y>xe CBOMX MHOTOUYHCIICHHBIX YIEHHUKOB, CBOU
HaY4YHBIC ILIKOJIBI.

b.A. KonaueB MHorue rozael padoTal WIEHOM O3KCIEPTHOIO COBETa IIO
METAJUTypTUH W METAJUIOBEIEHHIO BpIcIIel arTecTallMOHHOW KOMHCCHUH IIPU
Cosmune CCCP, 3am. npeaceaarens meroauueckoro cosera Munsysa CCCP no
METaJIOBEICHUIO U TEPMUYECKOH 00paboTke, ObLI WwieHOM Hay4yHoro cosera AH
CCCP 1o HOBBIM KOHCTPYKLMOHHBIM MarepuayiaMm, HayyHoro cosera AH YCCP
10 (U3HKO-XUMHYECKON MEXaHHKE MaTepHaloB, WICHOM pPEIaKIMOHHOTO COBETa
U3JaTeNbCTBa  «MeTaJulyprus», BXOJWJI B COCTaB PEIKOJUICTMH IKypHasa
«M3Bectust By3oB. LlBetHas merautyprus». OH ObII WICHOM MEXIyHApOJIHOU
KOMHMCCHM 110 BOJOPOJHOM 00paboTke MarepuanoB mnpu MexyHapoIHON
acCOIMAIMM 10 BOJIOPOJIHOM SHEpreTHKe W ObUl HarpaXkJIeH 30JI0THIM JUIIIIOMOM
9TOHM KOMHCCHH, OBLT YWICHOM psiJia IUCCEPTAlMOHHBIX COBETOB,

3a ycmexu B Hay4yHO-TIeqarorndeckoit nesirenbHoctd b.A. Komaués ynocroen
3BaHUil «3aciykeHHbIH nestens Hayku U TexHukn PCOCP» u «3aciyxeHHbIH
npodeccop MATH um. K.D. IInoakoBcKoro». 3a MHOTOJIETHIOK | IJIOJI0TBOPHYIO
HAayYHO-TIEJarornieckylo JeSITeNbHOCTh 110 BOCHHTAaHUIO KagpOB BBICOKOH
KBAIU(UKALMU U Hay4dHbIe DOCTIbKeHust bopucy Anexcanaposudy B 1998 r. 6bu10
npucBoeHo 3BaHue «[loderHblil rpaxnanuH ropoxa CrynuHo». OH Takke ObUI
HarpaxxJeH 3HakoM «lloueTHslil BeTepan 1101MOCKOBBS».

B 2003 r. b.A. Konaues crain naypeaTom npemun rydepHaropa MoCKOBCKO#t

obnactu b.B. I'poMoBa 3a focTHXKEHUS B 00/1aCTH HAyKH.
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I'maBnas meura bopuca AnekcanapoBuua 3BYYHT KaK HAITyTCTBHE HOBOMY
MOKOJICHHIO YYEHBIX M CHEIMAIUCTOB. «Xodyercs, 4ToObl 3a BOJOPOAOM ObuIa
NpU3HAHA €ro Beayllas posib HE TOJbKO BO BceneHHOW, HO W B HayKe, JKU3HH,
TeXHOJIOTHH. be3 Boopoia HeT HAaCcTOsIIero 1 Oy ryiero!»

Bopuca Anexkcanaposuda HeT ¢ HamH yxke 11 jer, Ho ero aeno mpoAoIDKaIoT
€ro Y4Y€HHKHU M IOCJICAOBATCIIU. XoueTrcs MoXKenaTh CTYACHTaM M IIKOJbHHUKaM

«Bce B Bamux pykax! IIpucoenunsiitecs! He noxxaneere!»

BOAOPOAHBIE TEXHOJIOI'NU TUTAHOBBIX CII'TABOB: HAYYHBIE
OCHOBBI, YCIIEXH, IEPCHHEKTUBBI

MamonoB A.M.

OI'BOY BO «MOCKOBCKHIT aBHAITMOHHBIN HHCTUTYT (HAI[MOHATBHBIH
nccrenoBarenbeknit ynusepeuret)» (MAN)
e-mail: mitom@implants.ru

HoBoe HaydHOe HampaBieHHE B METAJUIOBEJCHHH THTAHOBBIX CIUIABOB —
BOJIOPOIHASI TEXHOJIOTHSI — Havdano ¢gopmupoBathkest ¢ 70-x—80-x romoB XX Beka
Ha OCHOBE MHOTOYMCJICHHBIX (DYHIAMEHTAJbHBIX W TPUKIAIHBIX HCCICIOBAaHUN
Pa3JIMYHBIX ACHEKTOB B3aMMOJICHCTBUS TUTaHA C BOAOPOJIOM. DTH UCCIIEIOBAHUS C
MPAaKTHUYECKOW  TOYKH  3peHUS  ObUIM  OOYCJIOBJICHBI  HEOOXOIUMOCTBIO
YCTAHOBJICHUSA TPUPOIBI BO}IOpO}IHOﬁ XPYIKOCTH THUTAHOBBIX CIIJIaBOB U
pa3paboTKH TEXHOJIOTHYECKUX CIOCOOO0B OOprObI ¢ Heil. Pemaromuii Bkiax B
yCIIEIIHOE pelIeHne 3Toi mpobiemsl BHec npodeccop bopuc AnexcanapoBud
Konauér. IMeHHO ero Tpybl 0 (pU3NKO-XMMHYECKHM OCHOBaM B3aUMO/ICHCTBUS
TUTaHA C BOJOPOAOM CTanu (pyHIaMEHTaIbHOM 0a301 BOJOPOJIHBIX TEXHOJOTHUH,
JTaJTY peLIaroNNi UMITYJIbC UX CTAHOBJICHUIO U PAa3BUTHIO.

B mocnenyronme rogsl tpynamu camoro b.A. KomauéBa, ero xosurer —
akajemuka MibunHa A.A., npodeccopa Hocoa B.K. u ux HaydHBIX IIKOJ OBUIH
YCHCIIHO Pa3BUTbl MHOI'MC NMPUKJIAJHBIC HAIIPaBJICHUS BOJOPOIHBIX TCXHOHOFHﬁ,
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pacimmpensl (yHIaMEHTaIbHBIE MPEACTABICHHUS O TPHPOJE U 3aKOHOMEPHOCTSIX
($a30BbIX M CTPYKTYpHBIX HpeBpalleHuid mpu oOpaTUMOM  BOJOPOJHOM
aerupoBanud. C TOro BpeMeHM ONYOIMKOBAHBI COTHU CTaTel B BeLyMIUX
OTEYECTBEHHBIX M 3apyOeXHBIX >KypHajlaX, H3JaHbl MOHOTrpaduu, MOIy4eHBI
JIECATKM TaTeHTOB. Hekoropesle M3 3THMX TEXHOJOTMH YCHENIHO BHEIPEHbI B
MPOU3BOACTBO.

B pamkax 3TOro Jokiajga mpeacTaBlieHbl HEKOTOPBIE KIIIOYEBbIE MPUHIIMIIBI
MOCTPOEHHUsI  BOJIOPOAHBIX TEXHOJOTWH, Hauboiee BECOMBIE PE3yJIbTAThI
UCCIIE0BAHUN M IPUKIIATHBIX TEXHOJIOTHUECKIX pa3paboToK.

Bonopoanast TeXHOJIOIHsl THTAHOBBIX CIUIABOB OCHOBAHA HAa TPEX OCHOBHBIX
HOJIOKCHUSIX: &) HAa 00pAaTUMOCTH B3aUMOJCUCTBHSI METAIUIOB C BOAOPOAOM; 0) Ha
BO3MOXHOCTH yNpaBieHHs: (a30BBIMH M CTPYKTYPHBIMH NPEBPAILCHUSIMU MyTEM
BPEMEHHOT'O JICTHPOBAHMUS CIUIABOB BOJIOPOJOM; B) Ha CYLICCTBCHHOM BIIMSHUH
BOJOpOJa Ha CTPYKTYpYy, MEXaHHYeCKHe U (PU3UKO-XHMMHUECKHE CBOWCTBA
MeTauloB M cruaBoB [1]. Bomopox sBiseTcss €IUHCTBEHHBIM DJIEMEHTOM,
HO3BOJISIFOIIMM OCYIICCTBIISITE 00paTtiMoe (BBEJICHHE M yAaJCHHE) JICTHPOBAHUC
METAUIOB B TBepAO(A3HOM COCTOSHHH, T.e. Ha TEXHOJOTUUECKHX CTaIHsIX
obpabotku monydabpukaroB u wu3genuid. Ilpum 5TOM BBelIeHHME BOZOpOAa M
HOCHeqyIomasl Aerazanusi NPUBOAUT K INIYOOKHM CTPYKTYpPHBIM H3MEHEHHUSM,
CYHIECTBEHHO BIMAIOUIMM Ha cBoiictBa Marepuana. KoHrponupyemoe u
oOpaTtumoe BBEJECHHE BOAOPOAa B METAILT MO3BOJISET (hOPMHUPOBATH CTPYKTYPHI U
KOMIUTEKC (DPU3UKO-MEXaHUYECKUX CBOMCTB, KOTOpPBIE HEBO3MOXKHO IOCTHTHYTH
TpaJULUOHHBIMH CIIOCO0AMU TePMHIECKOH 00pabOTKH.

MHOrO4HCICHHBIE  JKCIEPUMEHTAIbHbIE U TEOpPEeTHYEeCKHe PadoTHl,
BeimostHeHasle B MATU  um.  K.O. [lnonkosckoro  (HbiHE  MOCKOBCKHIA
ABHALMOHHBIM HHCTUTYT), NPUBOIST K 3aKIIOYCHHIO O TOM, HYTO BOIOPOJ

OKa3bIBa€T CHUJILHOC BJIIMAHUC Ha (l)a3OBI>IC PaBHOBECHUA B TUTAHOBBIX CIUIaBax, Ha
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MEXaHU3M ¥ KHHETHKY (a30BBIX U CTPYKTYPHBIX IIPEBPAICHUI ITPU HEPEPHIBHOM
OXJIQXICHMH, 3aKalKe M CTApPCHUM, a TaKXkKe IPHU BaKyyMHOH nerasamum [2].
JlernpoBaHue  THTaHOBBIX  CIUIaBOB  BOJOPOJOM  IIO3BOJISIET  YNPABIATH
CTPYKTYpOOOpa30BaHUEM B Pe3yJIbTATe €ro BIHSHHS Ha KOJMYECTBO H COCTaB (a3,
o0beMHbIe A ekTh  (Pa3oBbIX NpeBparieHu, JAUPPY3UMOHHYIO TOABHKHOCTD
aTOMOB 3aMEILEHHUS, COCTABIIIONINX OCHOBY CILIABA.

Ocoboe MecTo cpeiud BCEX BOAOPOAHBIX  TEXHOJIIOTMH — 3aHMMAeT
TepMoBoopoaHas obpaborka (TBO), mpencrasmsiomas co0oif  coveTaHue
00paTUMOro JIETUPOBAHMS BOAOPOAOM C TEPMHUYECKMM BO3IACHCTBHEM Ha
Marepuan. B paborax HayuHOW mIKOnbl akazemMuka WMiopuHa A.A. ObuIn
copMyupoBaHbl OCHOBHbIE 3((GEKTHl BIUSIHUS BOJOPOJAa Ha MEXaHH3M H
KMHETHKY (a30BBIX W CTPYKTYpHBIX IIPEBpAlICHHH B THTAHOBBHIX CIUIABAX,
MPUHLMIBL TIOCTPOEHUS TeXHonormueckux cxeM TBO u ganbel mpumepsl eé
NPUMEHEHHS [Tl IPOMBILIICHHBIX TUTAHOBBIX CIUIABOB pa3HbIX KJIACCOB, a TAKKE
CIUIABOB HA OCHOBE HWHTEPMETAUIMAOB THTaHa [1]. AHanu3 [OIydYeHHBIX
pe3ynbTaToB IOKas3biBaeT, 4ro TBO MOXHO paccMaTpHBaTh HE TOJBKO Kak
CaMOCTOSITENIbHBI ~ TEXHOJOTMYECKMH mpouecc 00pabOTKH, HO H  Kak
YHUBEPCAIbHbIH,  IIEJCHANPABICHHBI  CHOCOO  CO3JaHUS  ONTHMAJIBLHOTO
CTPYKTYPHOTO COCTOSIHHSI CHCTEMbl METaI-BOJAOpPOI. IIpy 3TOM KpUTEpueM
OINITHUMAJIBHOCTH CTPYKTYpPBI SIBIISETCS TOT KOMIUIEKC (HDH3HKO-MEXaHHIECKUX
CBOICTB, KOTOPBIM JOJDKEH 00JamaTh MaTepHas JHO0 Ha ONpelNesIeHHOH cTaauu
00paboTkH  (TepMHUYECKO, MJaBIeHHEM, pe3aHueM W T.J.), Jubo 1mpu
sKcrutyatanuu. IIpy TakoM MOJXolle TEpMOBOJIOPOAHYIO 00paboTKy ciemyer
paccMaTpuBaTh KaK OCHOBY BCEX TEXHOJOTHYECKHX IPOIECCOB, HCIIONB3YIOMINX
BOJIOPOJIHOE JICTHPOBAaHHWE W OOBEIUHEHHBIX OOLIMM Ha3BaHHUEM — BOJIOPOJIHAS

TEXHOJIOT'H.
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B ocmoBe TBO wu gpyrux BOIOpPOIHBIX TEXHOJOTHH  JIEKaT
B3aHMOCBSI3aHHbIE  (U3UKO-XxUMHUecKHe d3((EeKTbl, peanusyiomuecs IMpU
00paTUMOM BOAOPOAHOM JIETUPOBAHHU!

— mnoHmwkeHHe temieparypsl (a+f)/B- mepexona W yBelMYEHHE KONHYECTBA
B-daszsr;

— HEpaBHOMEPHOE paclpeiesieHHe BOAOpOAa Mexay o- U [P-¢hasamy,
BBI3BIBAIOIEE IIEPEPACIPENCICHUE JICTUPYIOIUX 3JIE€MEHTOB 3aMEILICHUsS
MEXTy HAMH;

— TOBbIIIEHHE CTAaOWIBHOCTH [B-(a3bl, CHIKEHHE XapaKTEPUCTHYECKUX
TeMIepaTyp MapTeHCUTHBIX IPEBPAILEHUH;

— CyIecTBeHHOEe pasnuune kodpdunuentoB auddysun Bomopoma U
OCHOBHBIX JIETHPYIOLINX 3JIEMEHTOB,;

— u3MeHeHHe 00beMHBIX 3P (eKToB (Ha30BBIX IPEBPALLECHHI.

OCHOBHBIM ~MHCTPYMEHTOM JUI1 HAJEXKHOTO, HAy4YHO-OOOCHOBAaHHOI'O
MPOEKTHPOBAHUS ~TEXHOJOTHUeCKHX mpoueccoB TBO  sBisiercs KOMIUIEKC
JMarpaMM, WDTIOCTPHPYIONIHX (GopMHupoBaHHe (a30BOro COCTaBa THUTAHOBBIX
CIUIABOB B 3aBHCHMOCTH OT TEMIIEPAaTypbl, CKOPOCTH OXJIAKIEHHS, BPEMEHU
BBIACPKKH. ODKCIEPUMEHTAIBHOE IOCTPOCHHE TaKWX JHarpaMM  sIBISIeTCS
00s13aTeNIbHBIM M BaXHEHUIIMM 3TarnoM paspabotku TexHonoruit TBO. Ananu3
9THX JUarpaMM JJisl CIUIaBOB Pa3HBIX KJIACCOB M METOMOJIOTHS X MCIIOIb30BAHHS
JUISL TIOCTPOEHHS TEXHOJOTMYECKHX IPOLECcOB OOpabOTKM CIUIaBOB IOAPOOHO
paccmoTpensl B pabore [1].

He MmeHee BaKHbIM IIpU pa3pabOTKE BOJOPOJHBIX TEXHOJOIUIl sBIETCS
yd4eT W pAIMOHANbHOE HCIOJIB30BAHHE MEPEYHCICHHBIX BBIIIE  (DU3HUKO-
XUMUYECKUX A(PQEKTOB BIHSIHUS BOAOpOJIAa Ha (OPMUPOBAHUE CTPYKTYPHOTO
COCTOSIHUSA CIUIaBOB. BoJopoJ Oka3plBaeT BIMSHHME HAa XUMMYECKUH cocTaB (a3,

o0beMHble 3G deKThl (azoBbIX NpeBpalieHuid, ITUPPY3UOHHYIO MOABHKHOCTH
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OCHOBHBIX JICTHPYIOIIUX AJIEMEHTOB. YTIpaBiseMas peanmsaus 3Tux 3(QexTon
MO3BOJIIET co3AaBaThb B IHpouecce TBO 1eneBble, 3a4acTyl0 yHUKaJbHbIE
CTPYKTYpHbIE COCTOSIHHMS CIUIaBOB C 3aJlaHHBIMM pa3Mepamy, Mopdoioruei,
JOKANM3aIel CTPYKTYPHBIX COCTABIAIOMINX, WX XHMHYECKHM COCTaBOM,
HPOYHOCTHIO (Da3 M COOTHOIICHHEM MX OOBEMHBIX JOJEH, T.e. BCEX CTPYKTYPHBIX
aCTEKTOB, OTpeEAIONIHX TEXHOJIOTHYECKHE, MEXaHUUECKUE u
9KCILTyaTallHOHHBIE CBOMCTBA CILIABOB.
Hanbonee mepcrieKTHBHBIE HANIpaBIeHH puMeHeHnst TBO i BOZopoTHEIX

TEXHOJIOTUH MTOKa3aHbI Ha pUCYHKE 1.

| TepmoBomoponHas odpaboTka ‘

i
/ OnraMm3ams CTPYKTYPEI |
! \

TloBEmIeHHe TIOBEIIIeHHE \Co3aHHe HOBEIX CILIABOB
TEeXHOTOTHISCKHX CBOHCTB —— 9KCIUTyaTaI[HOHHBIX — H TEXHOJIOTHH HX
MPOMBIIIITEHHBIX CILIABOB B CBOHCTB MPOMBIIITEHHEIX 00paLOTKH
COYeTaHHH C BOJOPOIHEIM CILIaBOB

IUIaCTH(HIHPOBaHAEM BLICOKOXApONPOUHELe

KparkoBpemeHHaA H .
P P CIUIaBH Ha ocHOBe T1:Al

. JATHTEeIbHas IMPOYHOCTH >
JlehopMupyeMocTs " (02~ CIIIABEL)
H3/IeTHH H3
KapOIPOYHEIX CILIABOB

e(hOpMHPOBAHHEIX
—  monydabpmxaros BrIcoK0:XaponpodHELe
Hogrre THIE > o+0- CIUTABEL
oy aGpHKaTOB H H3XeIHi Tpounoctiere,
13 BEICOKOIIPOYHBIX CILUIABOB TUTACTHIECKHE H
|_,| ycralocTHbIE CBOHCTBA KOHCTPyKIHOHHEIS
JIMTHIX H3/eHit CILTABEL C
HHTCPMETAIUTHIEBIM
Tpuborexuudeckue — YHOpOUHEHHEM
XapaKTepPHCTHKH THTAHOBBIX TePrMH“IeCKM (a+p+TixCry),
CILTABOR JUISL Y31I0B TPEHHS CTaOHIEHOCTD CBePXIIPOBOIHHKH
SHIONPOTE30B < #| 5KapOIPOUHBIX TICEBI0-0L (Ti-Nb-H) i p.

CILIABOB

Puc. 1. [IpuMeHeHne TepMOBOLOPOAHON 0OPaOOTKH TUTAHOBLIX CILUIABOB

Haubonee nepcneKkTUBHBIM HampaBieHHEM B mocTpoeHuu BT sBisercs
o0BEIMHEHNEe B OIHY TEXHOJIOTHUYECKYIO CXeMy MONYyYeHHsS MOIy(paOpHKaTOB H
U3JeTNil HECKONBKHMX OTepaliifi: BOJOPOAHOTO IUIACTHOHIUPOBAHHUSA IIPH
nedopManuy; MeXaHOBOAOPOAHOU 00paboTku; nudpdysuonHoi cBapku; TBO u
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T.J. Tak, wucrmonp30BaHWE TPHHIUIOB BOJOPOTHONW TEXHOJIOTHH MO3BOISET
pean30BaTh HETPAJMIMOHHBIC IOAXOABI K pa3pabOTKe HOBBIX CIUIABOB,
COYCTAIOMUX 9SKOHOMUYHOCTb C IIOBBINICHHBEIM YPOBHEM (DyHKIIMOHAIBHBIX
cBoiicTB. [lpuMepaMH yCIEIIHOTO MPHMEHEHHS TaKHX IIOJXOMIOB SBIACTCS
paszpabotka yuersiMd MATU Boicokokaponpounoro cruiasa 7115 (Ti-14Al-3Nb-
3V-0,5Zr) na ocHoBe wuHTepMeTaumaa TisAl ¢ TOBBIIICHHOH yAeIbHOI
JKAPOIPOYHOCTHIO, 0OJIee HU3KOW IUIOTHOCTBIO U CTOMMOCTBIO 110 CPAaBHCHHUIO C
CYLIECTBYIOIIMMHU aHAJIOraMH, a TaK)Ke CBEpPXIPOBOJLILIETO CIUIABA CHCTEMBI Ti-
Nb-H, B xoTopom BOIOpOJ SIBISETCSI TIOCTOSIHHBIM JICTHPYIOIIUM JICMEHTOM. B
3TOM ClIy4ae MpoOJieMbl TEXHOJOTMYHOCTH IPH MONTyYeHUH MHOIy(adpUKaToB U
u3ennit 00paboTKOI JaBICHUEM, a TaK)Ke 00eCIIeUCHUS ONTUMAIIBHOMN CTPYKTYPEI
1 BBICOKOTO KOMILIEKCAa (DH3MKO-MEXaHWYECKHX M AKCIITyaTaI[HOHHBIX CBOICTB
pematorcss coueranueM TBO u  BomopomHOro minacTHGUUUPOBAHUSA. ITO
HO3BOJISIET CYIIECTBEHHO KOPPEKTHPOBATH ITOXO/IbI K BEIOOPY CHCTEMBI H CTCIICHH
JETUPOBAHHS B CTOPOHY PE3KOTO CHIDKGHHS COIEPIKAHUS JOPOTOCTOSIIHX U
«TSDKEIIBIX» METAINYECKUX KOMIIOHEHTOB CIUIaBOB (HHOOMS, MOIMOACHA U JIp.).

Oco00 cretyeT OTMETHTh HOBYIO 00JIaCTh MPHMEHECHHS TEPMOBOIOPOIHOM
00paboTKH:  MOBBINICHHE KOMIUIGKCA  OKCIUTyaTAlHMOHHBIX  XapaKTePUCTHK
UMIUIAHTUPYEMBIX ~ MEJUIMHCKUX  W3JENHil, B YaCTHOCTH, KOMIIOHCHTOB
SHJIONIPOTE30B KPYITHEIX CYCTaBOB UEIIOBEKA N3 THTAHOBBIX CILIABOB, 00JIAAfOIINX
HAWIydIled  ©W3  BCEX  MCTAUIMYECKMX  MAaTEePHalIOB  OMOJIOrHYECKOI
COBMECTHMOCTBIO. [IpukiagHeie pa3pabOTKH B ITOM HAMpPABICHHM MOKa3aJH
BO3MOJKHOCTb PE3KOTO IIOBBIICHHS TAaKMX MapaMeTPOB HAJEKHOCTH ITHX
n3/Ienuii, KaKk yCTaJOCTHAas NMPOYHOCTh, YCTOMYMBOCTh K (PPETTHHT-KOPPO3UH U
U3HOCY Y3II0B TPEHUS H JIp.

Paspaborannsie B MATU um. K.D.Iluonxosckoro (ueiHe MAN)

HWHHOBallMOHHBIC BI:ICOKOB(I)(l)eKTI/IBHI)Ie TEXHOJIOTUH 06pa6OTKI/I NO3BOJISAOT
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YIpaBsATh 00BEMHON M TOBEPXHOCTHOH CTPYKTYpOW MMIUIAHTATOB M CO3/IaBATh

HE00XOJMMBII KOMIUIEKC (PH3UKO-MEXAaHHUYECKUX U (PYHKIHOHATBHBIX CBOUCTB.
IMpuMmeHneHne TEpMOBOAOPOAHON 0OPaOOTKU MO3BOJIAET OOECHEeUYUBATH B

JUTBIX 3aroTOBKaX W3 TUTAHOBBIX CIUIABOB HEOOXOIMMBINH YpOBEHb (H3HKO-

MCXaHHUYCCKUX CBOﬁCTB, BKJIFO4asi BBICOKHMC 3HAYCHUSA ycmnocmoﬁ TIPOYHOCTH

(puc. 2) [3].
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Puc. 2. CooTHOIICHHE MEX/Ty CPEAHIM YPOBHEM Ipe/iesia BEIHOCIMBOCTH U
MPOYHOCTBIO s 110y (habpHKaTOB U3 TUTAHOBOTO crutaBa BT6

[Ipumenenne KOMIUIEKCHBIX HWHHOBAaIMOHHBIX TexHomormit TBO wu
BaKyyMHOM HOHHO-TIIa3MEHHOH 00pa®oTku Mo3BOIsLeT (OPMHUpPOBATH HA
TUTAQHOBBIX HMIUIAHTaTaX HAHOCTPYKTYPHYIO KOPPO3HOHHO- M H3HOCOCTOUKYIO
MTOBEPXHOCTh, O00ECHEeYMBAIOIIYI0 HX BBICOKYIO PabOTOCIIOCOOHOCTH B TIapax
TPEHMSI ¢ KOCTHBIM LIEMEHTOM, HMOJUATHICHOM U KOPTHKAJIbHON KOCTBIO, a TaKXKe
HCKJII0YACT BHIXOJ B OPTaHM3M HOHOB JICTHPYOIIUX JIeMeHTOB (pucyHku 3, 4) [4,

5],
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WUcxoaHas
3aroToBKa rnocne
MeXaHW4eCcKoHr
obpaboTkn

BakyymHaA WOHHO-
nnasmMeHHasn
obpaboTtka

a) 6) B)

Puc. 3. IHHOBaI[MOHHAS KOMILUICKCHASI TEXHOJIOTHSI IOy YCHH S H3ICIHN U3
TUTaHOBOTrO ciuiaBa BT6: TexHOIOrHuecKas cXemMa U3rOTOBJICHHSI TOJIOBKH
SHIONPOTE3a TA300€JPEHHOr0 cycTaBa (a); n3MeHeHHe 00BEMHON CTPYKTYpbI
U COCTOSHUE TIOBEPXHOCTH TOJIOBKH (0); PE3yIBbTATHI PECYPCHBIX HCITBITAHUI
TOJIOBKH B PA3HBIX CTPYKTYPHBIX COCTOSHUSIX B [IAPE CO
CBEPXBBICOKOMOJIEKYIISIPHBIM MTOJUAITHICHOM (B)
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Puc. 4. Hoxxka 1 TOJI0BKa DHAONPOTE32 Ta300€APEHHOTO CyCTaBa U3 THTAaHOBOT'O
cmasa BT6 ¢ Koppo3nOHHO- ¥ H3HOCOCTOIMKOM OBEPXHOCTHIO U ¢ (pparMeHTaMU
LIEMEHTHOI MaHTHU 1ocJie 6 JeT HKCIUTyaTallul B OpraHu3Me 4eI0BeKa. H3HOC
BCEX KOMIIOHEHTOB OTCYTCTBYET

[IpuMeHeHre BOIOPOIHBIX TEXHOJOTHWH IO3BOJISIET TaKXKe IONYYHTh
MTOPUCTBHIN CIIONCTHIA KOMIIO3UIIMOHHBIN MaTeprai, B KOTOPOM yCTpaHEeHa TPaHHIIa
pazzena ¥ co3aaH (GU3MKO-XMMHUYECKUH KOHTAKT MEXKIy OCHOBOIM MMIUIAHTAaTa M3
TUTQHOBOTO ~ CIUIaBa ¥  TIOPUCTHIM  TOKPBITHEM M3 YHUCTOrO  THTaHA,
c(OpMHUPOBaHHBIM METOJOM  IUIA3MEHHOTO HANbUICHHA. OTO  HCKIIOYaeT
paspylIeHHe TOKPBITUS Npu (QYHKIMOHAIBHBIX NHKINYECKUX Harpyskax u
o0ecrevnBaeT XOpOIIYK) OCTCOMHTErPAllMI0 M OHMOJIOTHYECKYI (pUKcalHo,
CTabMIIBHOCTD M BBICOKYIO PabOTOCIIOCOGHOCT HOKEK U Yalll SHIOMPOTE30B [6].

W3rotoBieHHbIE C TpPHUMEHEHHEM pPa3pabdOTaHHBIX  WHHOBAIMOHHBIX
TEXHOJIOTHIT KOMIIOHEHTBI 9HJIONPOTE30B Ta300€APEHHOTO U KOJICHHOTO CYCTaBOB
[OCJe  MPOBEAEHHS BCECTOPOHHUX TEXHHYECKUX M MEAUIMHCKHUX HCIBITAaHUH
YCIENIHO NPUMEHSIOTCS B KIMHUYECKON MPaKTHKE.

TepmoBomopogHast 00pabOTKa B COYCTAHMM C  HMOHHO-TIa3MEHHOI
00paboTKo#, 1P dy3MOHHON CBAPKO NPUMEHSETCS B CEPUUHOM MPOU3BOACTBE U

JPyTrUX UMILUIAHTATOB Ul TPaBMATOJIOTHM, OPTONEAMHU, CIMHAIBHON XUPYPruu U
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TMMO3BOJIACT CO3AaBaTh MEAUIIMHCKUEC U3ACIINA, HC YCTYNAOMINEC JTyYIIUM MHAPOBBIM

aHajioraM, a no HEKOTOPbIM BaKHEHUIITUM napamMeTpam MpeBOCXOAAIIUEC UX.
HpI/IBeZ[eHHI)IG MNPUMEPBL  ABJIAKOTCA y6e)II/ITeJ'ILHLIM CBUACTCIbCTBOM

BBICOKOM 3(1)(1)CKTI/IBHOCTI/I BOJOPOJAHBIX TEXHOJIOTUM THUTAHOBBIX CIIABOB U

OYEBUITHON TICPCTICKTUBHOCTH UX IMPUMEHCHUA BO MHOTUX 00J1acTAX TEXHUKH.

Crnucox JuTepaTyphbl
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Cexnus Ne 1 HNudopmaTnka, BLIYHCIATETbHAS
TeXHHKA H yNpaBJieHHe

PykoBoauTe/ib CEKIMM:
o, K.T.H. Yeanmanos A.B.

Kagenpa «MoaenupoBaHie CHCTEM U HHPOPMAITUOHHBIC TEXHOTOTHH»
(496) 644-73-91; e-mail: sf-mai@mai.ru

TEXHOJOIUU BJIOKYENH [TPU OPTAHU3ALIUU YIIPABJIEHMUSI
KU3HEHHBIM LIUKJIOM HAYKOEMKOM
U BBICOKOTEXHOJOTMYHOM NPOAYKIUU
Ca¢ponos B.B.
[Ty6muunoe AxnponepHoe OGmecTBo HayyHO-POM3BOICTBEHHOE TIPEAIPUSATHE

. «Aspocuya»
e-mail: safronov@rambler.ru

B mnHacrosmee Bpemsa  poccuilckue — NPeANPHUATUA-IIPOM3BOAUTENN
HAayKOeMKOH MpOAYKIMH (B YacTHOCTH, B aBHACTPOCHUH, CYyIOCTPOCHHUH,
9HEPrOMAIIMHOCTPOCHUH, ATOMHOM OSHEPreTHKM W Jp.) AKTUBHO BHEJPSIOT
COBPEMEHHBIC TEXHOJIOTUH YIPABICHHS )KU3HCHHBIM LHKJIOM npoxykin (OKIIIT),
OCHOBAHHbBIC HA TEXHOJOTUSX MH(pOpMaroHHON noanepxku (UITU-rexnomoruy,
mwim CALS). T'naBHoi 1ensio moBceMecTHOTro BHeapenus WITU-TexHomoTHiA
ABJIAETCA  CO3JaHME  LEJOCTHOH  CHUCTEMBbl, MHTErpUpyIOLlel B  €IUHOE
nH(pOpPMAIMOHHOE TIpocTpaHCcTBO ocHOBHBIe crazun JKILIIT (B coorBercTBHH CO
craugaprom MCO  9004-1): MapKeTHHrOBBIE  HCCICIOBAHMS,  OIBITHO-
KoHCTpyKTOpcKue padotsl (OKP); MaTepuansHo-TexHHUecKoe cHaO)enne (MTC);
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MOJrOTOBKA MPOMU3BOJACTBA; MPOU3BOACTBO MPOIYKLUH; KOHTPOJIb U HCIIBITAHHUS,
yIaKoBKa M XpaHEHHE; pealu3alus U pacnpeeseHne; MOHTaXK M 3KCIUTyaTarus;
TEXHUYECKast TOMOLIb U ITOCIIETPOAAKHOE 00CITYKUBAHUE; yTUIIN3ALHA.

[lepeunciieHHple CTaguM MOTYT OOBEAMHATHCA WIM MCKIIOYAThCA U3
cucrembl JKIIII B 3aBUCHMOCTH OT BHJIa IPOLYKLIUH, OT II€JeH CO31aHUs CUCTEMBI
u cornamieHni mexay ydyacraukamu JKIIT.

Heo0xoauMo Taxke OTMETHUTb, YTO JUI HAYKOEMKOH MPOIYKIIMH BOSHHOTO
U ABOWHOrO (CIENMAIbHOTO) HA3HAYCHHUS JKU3HCHHBIM LUK —IPOLYKIHH
«BOOPY)KCHMS, BOCHHOII u cneuuanbHOil Texuukn» (BBCT) mo cucreme,
NpUHATOH, Hanpumep, B ctpanax HATO Bxirouaet 8 sTanos:

¢ HccnenoBanue u pa3zpadorka konnennuu BBCT;

e TloaTBepx/eHHE BO3MOKHOCTM W  JIEMOHCTpAaLUS TEXHUYECKOW
peanu3anuy KOHLIEIINH;

* T[IpoekTHpoBaHWE, KOHCTPYHPOBaHHE U pa3paboTKa TEXHOJOTHU
MIPOU3BO/ICTBA,;

* [Ipou3BOJCTBO U pa3BEPThIBAHUE;

e DKCIUTyaTalusi 1 PEMOHT;

» boesoe nmpumeHeHue;

*  MopaepHuzanus 1 MOBTOPHAs HKCILTyaTalus;

e CHATHE C BOOPY)XEHHMs MO NpUYMHE (PU3NYECKOr0 WIM MOPAIBHOTO
yCTapeBaHMUsL.

JKuzHeHHBIN IMKJI KOHKPETHBIX M3/EIMH BOCHHOTO HAa3HAYEHHS U CHCTEM
BOODPY)KEHHI B OJTHOM clly4ae ornpejeinsercss GU3MYecKMMHU CBOMCTBaMH o0Opasia
TEeXHWKH, BO BTOPOM — COBOKYHNHOCTBIO TIOKa3areleld OS(QQEeKTHBHOCTH H
MIPUTOAHOCTH JUIA JalbHEHIIEro NIPUMEHEHUS ONPEAEICHHON TPYIIbl KOMIUIEKCOB

BBCT, BXOJSIIMX B CUCTEMY BOOPYKEHUH.
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WIT-TexHONOTuM  BKJIIOYAIOT ~ CHCTEMbl  aBTOMAaTHU3allMM  IPOLIECCOB
npoektupoBanus u npoussBoactsa (CAD/CAM/ CAE, ERP, MES, SCM, CRM,
PDM) u Kk HacTOSIIEMYy MOMEHTY JAi0T BO3MOXKHOCTH IMEPEHTH K MOIHOMY
3IIEKTPOHHOMY Mo/IenupoBanmto npoueccos XK (MHpOpMAHOHHO MOAEPKKE
JKIUII, t.e. Texuonorusim «Product Lifecycle Management» niu PLM) B pamkax
KOHLIEMNIIMU CO3JaHUSl CHUCTEMBl YIpPABIEHUS >KU3HEHHBIM mukioM — CYXII.
Pesynbrarom  mepexoma k PLM  cranoBuTcs  peanmzanysi  CKBO3HOIO
KOHCTPYKTOPCKOTO, TEXHOJOTMYEeCKOr0 M KOMMEPYECKOro IMKJIOB, OT HIEH

n3aCrs A0 €ro SKCIUTyaTalluu U yTUIIN3allun.

CO3JIAHUE WEB-CEPBHUCA 1O UHO®OPMHUPOBAHUIO
MOJIb3OBATEJIEN

Jbsixos U.II.

Hayunsrii pykoBonutens — umxenep OI'Y ®HI[ HUMCU PAH 3otos S.A.
Crynuackuii pumman MAU, kadp. «MCuldT»
e-mail: Dyakov.ilusha.13@yandex.ru

B Hacrosiiiee BpeMsi 04eHb MEPCIEKTHBHA JASSITEIbHOCTD, CBsI3aHHast ¢ Web—
pa3paboTKoif. I X04y MO3HAKOMHUTH BAC C COBPEMEHHBIMU TEXHOJOTHSIMU TaHHOM
obmactu. IIpencraBnennast pabora — 3T0O MOM TPYZIbI IO CO3AAHMIO TUIUIOMHOTO
poeKTa. I paccKaky BaM, ¢ Yero s HaYMHAJ U KaK 3TO PeaIu30BbIBANIOCE.

ITepBBIM IENIOM CTOSIIA 3a/]a4a BEIOOpa CPelIbl 1 HHCTPYMEHTOB Pa3paboTKH.
S ucnionpzosan WebStorm. Dto uterpuposanuas cpeza paspaboTku Ha JavaScript,
CSS & HTML ot kommnannu JetBrains. /st Ob1cTpoii MpaBKu KO/a HCIOIb30BAICS

Notepad++.
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Jdnst  ymoOcTBa monmb30BaTeNell s peMIM HCIOJb30BaTh «KameHmapsb
COOBITHIT», B KOTOPOM MOXKHO JIETKO NPOBEPHTh HAIMYHME MPEICTOSIINX COOBITHIl
W y3HaTh O HHUX moxpoOHee. [lmsi cBoero cepBuca st BbiOpan «jQuery Event
Calendar Plugin. B mrarnHe uMeeTcs MHOXECTBO HACTPOEK, TaKWX Kak —
JIOKaJIM3aIHsl, MOJIb30BaTeIbCKUI (popMaT natel U T.1. MH(popManus o coObITHsIX
nepenaercs B mwiaruH B popmare JSSON.

Hanee mnst pabothl ¢ uWHbOpPMANMEed M TECTHPOBAHHUs TMPOCKTA HaM
TIOHAJ00UTCS JTOKaNbHBIA cepBep. 51 BeiOpan Denwer. [lnst XpaHeHUs] JaHHBIX S
coman ©Oasy pmaHHbIXx Ha cepBuce PhpMyAdmin, depes KoTopslii Bemercs
apmunuctpupoBanue CYBJ] MySQL. J{ns B3auMoneiicTBUS TularvHa M JAaHHbIX,
TpeOyeTcss MOJYJb, KOTOPBIA OydeT OCYNIECTBIATh BBHIOOPKY MaHHBIX U3 0asbl,
npeodpazoBbiBaTh HX B (Gopmar JSON, a 3aTem nepenaBaTh B IUIArdH. J{aHHBIH
MOJYJb s peann3oBai Ha si3bike PHP, koTopelii M3yums mpoiecce CO3IaHust
HPOCKTA.

CrieyronuM 3TanoM Moeil paboThl ObLIO CO3JaHUE MOYTOBOW PACCBHUIKH.
Jns otux nened s BpiOpan OuGmmoreky PHPMailer. B moem ciydae s
ucnonb3oBan  meroq PHPMailer::ISSMTP(). Mcmoss3yst AaHHBIH METOH, MBI
oOpamiaemcs k yaaineHHomy SMTP — cepBepy, ¢ TMOMOIIBIO KOTOPOTO BeIEeM
paccbuiky. [lanee si 3aperdCTpUpOBal MOTOBbIN siivk Ha Mail.ru. Hoeas moura
noTpeboBanack Ul pealu3alii MOIYJIsl MOYTOBOW PACCHUIKH, Yepe3 Hee BEIoCh
noxkimroueHne kK SMTP-cepeepy or Mail.ru. Moayns Obur mopabotaH mmox
MHOKECTBEHHYIO DPACCBUIKY, a B KadecTBe OOBbEKTa MNHChbMa OblTa co3/1aHa
oTzenbHas crpanuia Gpopmara html.

CremyromM IaroM cosfaBajack (opMa MOANMCKA Ha HOBOCTHYIO
pacchuiky. EE MexaHum3M pabOThl CTPOMTCS Ha HCIOJIB30BAHUM OUOIHOTEKH
jQuery. Tak e ObUT CO3MaH JOMOMHUTEIBHBIN CepBEpHBI Momyabp Ha PHP mis

,I[O6aBJ'IeHI/I$I 110JI30BAaTECIA B 633}’ JaHHBIX W MPOBEPKU HAa HAJIMYNE TOAIIHNCKU.
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s co3maHmst An3aiiHa cepBHCA I WCIIOIB30BAT CAaMBIA TOIYJISIPHBIN
(dpontena dpeiimBopk «Bootstrap-4». OCHOBHBIE €ro JOCTOMHCTBA 3aKJIHOYAOTCS
B QJaNTHUBHOCTH, KpOCCOpay3epHOCTH M yNOOHOH CHUCTeME KOMIOHOBKU
anemeHToB. CaMa CTpYKTypa KOMIIOHOBKHM CTPOUTCS Ha  OOEPTOYHBIX
KOHTeHHepax, MOLITHON CHCTEMe CETOK M OT3BIBUMBBIX CIY)Ke€OHBIX Kiaccax. Emie st
UCIIOJIb30BAJl Pa3IMYHbIC KOMIIOHEHTHI, TaKHe KaK. MOJAJIbHOE OKHO, Kapyceb,
KapThl, HABUTAIIMOHHYIO MaHenb ¥ T.0. OJHUM CIOBOM, MCmoib3ysi Bootstrap-4
MOYKHO CO3JaTh COBOM YHUKAJBbHBIN JU3aifH C MHOXKECTBOM TMOKMX HACTPOEK U
crunzanunii. @opma MoMKUCKU Tak ke Oblia co3lana ¢ nmoMouso Bootstrap-4.

Moii TpoeKkT HaxoAWJICS Ha JOKAJbHOM CEpBEpe, OJHAKO, MHE XOTEIOCh
MEPEHECTH €ro Ha BUPTYaIbHBIH XOCTHHI U s INPUCTYNWI K 3ToMy. B kauectse
XOCTHHTa 51 BBIOpan Beget.com. DTo y100HbIi XOCTHHT € MOHATHBIM HHTEpdeiicoM
W HanmyueM OecruiatHoro Ttapuda. SI mepeHec cBOW MPOEKT Ha XpaHWIIHIIE
xoctuHra. Co3man aHaJOTHUHyI0 0a3y MJaHHBIX Ha HX pecypce. 3aTem
3aperucTpupoBan oecrutatHbii qomen Ha freenom.com u mactpoun DNS Ha angpec
xocTuHra. Kak utor — Moil caiiT MOXHO YBHJIETh B MHTEpHETE, a HACTPOCHHAS

MHOIO HOBOCTHas pacCblIKa pa60TaeT B aBTOMAaTHYCCKOM PEIKHUME.

Cnucok JuTepaTypbl
1. Pykoeoacreo o PHP http://php.net/manual/ru/index.php
2. 1T nopraun https://habrahabr.ru/
3. Hnurepuer pecypc https://stackoverflow.com/

4. Bootstrap-4 noxymeHnTaIus Ha pycckom s3sike http://bootstrap-4.ru/
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PA3PABOTKA HH®OPMAIIMOHHON CUCTEMBI
ABTOMATHYECKOI'O ®OPMHUPOBAHUA PACIITMCAHUA
JJIA CTYIUHCKOI'O ®UJINAJIA MAU

Adgexcanapos A.C.

Hayunsrit pykoBoautens — nomeHt, K.T.H. Comombikos B.C.
Crynunckuit pumman MAU, kad. «MCullT»
e-mail: 12illusive@mail.ru
CocraBiieHUE paclMCaHMs — OJiHA W3 HauOoJiee 4YacTO BCTPEYAIOMIMXCS

3aJa4 IUIAHUPOBAHMSA W ONTHMHU3alMU y4yeOHOro mpouecca. OT NpaBHIBHOCTH
COCTABJICHUS PACIIMCAHUS 3aBUCUT d(P(HEKTHBHOCTh CUCTEMBI 00yUeHHUs B By3e. B
JTAaHHBI MOMEHT paciucaHue y4eOHbIX 3aHsTHil B CtynuHcKkoM ¢umnane MAU
COCTaBIISIETCSl BPY4YHYIO. B CBsI3M C 3THM BO3HHKJIA Uaes Pa3pabOTKU CHUCTEMBI,
KOTOpass Morja Obl aBTOMAaTU3UPOBATh MPOLIECC COCTABICHHS PACIIUCAHUSL.
ABTOMaTH3aIHS [TO3BOJISIET:

e VuuUTBIBaTh pa3INyHbIe TPEOOBAHYS, IPEABIBISIEMBIC K PACIIUCAHMUIO,

e VMEHBIINTH BPEMEHHBIE 3aTPAThl Ha COCTABIICHUE PACITCAHNS;

e OnTUMU3MPOBATH HATPY3Ky Ha MPEToaBaTesIel U CTyICHTOB.

3agaga  cocTaBileHUs  y4yeOHOTO — pacmucaHMsl  SIBISIETCS  3ajadeif
LEJNIOYMCICHHOTO TporpaMMupoBaHusi. CIOXHOCTh peIleHHs TaKuX —3ajad
YBEIMYUBAETCS SKCIIOHEHIIMAIBFHO C POCTOM BO3MOXHBIX 3HAUCHHH NMEpeMEHHBIX
U MX KonuyecTBa. Takke Juii Hee XapakTepHO OOJBbIIOE YHUCIO TPYIHO
(dhopmanuzyembIx TpeOoBaHui. B HacTosiiee Bpems /sl pelICHHs TaKoro poja
3a]1a4u UCIOJIb3YIOTCS IBPUCTHYECKHE METOIbI. K UMCITy TaKMX METOIOB OTHOCHTCS
reHeTuyeckuid anroput™M. OH TO3BOJSET PELIMTh 3ajady C HCIOJb30BAHUEM
METO/IOB 3BOJIIOIMHY, TAKUX KaK HACJIEAOBaHNE, MyTallHs, OTOOp U CKpeIlMBaHUE.

O16op OymeT OCYIIECTBIATHCS C IOMOIIBIO KAaYeCTBEHHBIX OLCHOK

COCTaBJICHUS pacnucaHus. MOXHO BBIJEINUTh CIEAYIOMINE OLIEHKHU
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e KonmuecTBo 4acoB pa3MEeNIeHHBIX AUCLUUIUINH U TPy,

e Kom4ecTBO OKOH NIperojaBaTelieii U CTyICHTOB;

e Cpennee KOMMYIECTBO Map y MpenoaBaTeNell H CTYICHTOB B JICHb;

e MakcuMalIbHOE KOJIMUECTBO Map y NPernoAaBaTeleil U CTyICHTOB B JE€Hb;

e Konn4yecTBO MeCT B ayAUTOPHHU U KOJIIMYECTBO CTYJCHTOB B IPYIIIE/TIOTOKE;
e [loxenanus npenojaBarenei;

e BrinosHeHue y‘IC6HLIX JUCHOUILIIMH B COOTBETCTBUH C y‘l€6HI>IM IIJIaHOM.

Paspaborka mpoekTa BEHETCS C I[OMOIbI0 HMHTETPHUPOBAHHON CpEIIbI
paspabotkn Microsoft Visual Studio ma s3sike mporpammupoBanust C#. Jlis
XpaHEeHUs] UCXOJHOI MH(popManuu 1anupyercs ucnonszoBate CYBJ MS SQL.

Ha Beixone Oyznet dhopmupoBatscs ¢aiin ¢ pacnucanueM B popmare JSON.

CO3JIAHUE MOJIYJISI ABTOMATU3UPOBAHHOM
UH®OPMAILMOHHOM CUCTEMbBI « TUTAHOBBIE CILJIABBI»
VIS PABOTBI C IMTEPATYPHBIMUA CCBIJIKAMU

Bbaoxun K.T'.

Haywunsrii pykoBoautesns — Yubucosa E.B.
CrynuHckuid punman MAU, kad. «MCuldT»
e-mail: kgblokhin@gmail.com, echibisova@mail.ru

B Hacrosimee Bpemst B Ctynuackom ¢umane MAU Benércs paspaborka
aBTOMATU3UPOBAHHONW HMHGOPMALMOHHONH cuUCTeMbl «THTAaHOBBIE  CILIABBIY,
cozepxareil uHGOPMAIMIO 110 POCCUMCKUM M 3apyOe:KHbIM MapKaM CILIABOB.
JlaHHBIe COOMpPAOTCS U3 Pa3TUYHBIX HCTOYHUKOB, B TOM YHCIIE U3 JIUTEPATyPHBIX —
CTIPaBOYHMKOB, YYCOHHKOB, MOHOTpadmii HOPMATHUBHBIX TOKYMEHTOB, CTaTeil B

HaY4HBIX ypHaJax U T.1.
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Jlnst ynoOHOH paboThl ¢ JIUTEPATYPHBIMH CCBUIKAMH MBI CO31aéM MOJYJIb,
NPeAyCMaTPUBAIOIINA HMX COXpaHEHHE B BHUJE OT/ICIbHBIX MOJEH — Ha3BaHUS
MCTOYHHUKA, rO/la BBIMYCKA, MAHHBIX 00 aBTOpax, HOMEPOB CTPAHUI[ M IPYTHX.
Takoll TOIXOJ IOMOXET IOJB30BATEISIM HAXOJUTh B CHCTEME HYXKHYIO
MH(OPMAIMIO IO Pa3JIMYHBIM I1apamMeTpaM, BIUIOTH IO KIIOYEBBIX CIIOB, 4YTO
MOXET B 3HAYUTEIbHOM Mepe oOieruuth padory ucciemosarens. Hampumep,
CTaHEeT BO3MOKHBIM HAWTH BCE JaHHbBIE MO paboTaM KOHKPETHOTO aBTOpa, KOO
03HAKOMHTBCS C HH(MOPMAIHeH, oIy OIIMKOBAaHHOH TOIBKO B TEKYIIEM TOJY.

Kpome TOro, cucremMa mOJJICPKHBAET BO3MOXKHOCTh aABTOMATHYECKOTO
cocTaBiieHUss OMONMMOrpa)MuecKoro CcHucka Juisi BBIOpAHHBIX 3amucedl  0as3bl
JIAHHBIX ¥ €ro 0QOpMIICHHE TT0 COBPEMEHHBIM cTanaapTam (Hanpumep, ['OCT 7.1-
2003). Ha jaHHbIi MOMEHT IIOJ/ICP/KHBAFOTCS. PYCCKOS3BIYHbIC CTAHIAPTHI, OHAKO
B CKOPOM BPEMCHHM IUIAaHHPYETCS J00aBJICHUE 3apyOC:KHBIX IMPABUII ONUCAHUS
JUTEPATYPHBIX CCBUIOK, B TOM YHCIE C HCIOJIb30BAHUEM pPa3JIMYHBbIX BHJOB
TpaHCIUTEPALHH.

Paspaborka 6a3bl maHHbIX BemonHena B CYBJ] Microsoft SQL Server u

cozepxkut 8 Tabsmu (puc. 1).
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ABTOPbI [ocTyNHBlE Nepesobl H3AaHUA Szblki
PK Koa aeTopa — PK,FK Kog n3bika - PK Kog a3eika
damunng asTopa PK,FK Kop neTousuka - FA3bIK
|HWuMans! agTopa Homep Asbika
Hwma aeTopa
OT4ecTso aBTOpa - J
ABTOPCTEO ’ MeTousmio: TUns! MCTOUHIAKE
PK,FK Kop aeTopa -+ ——]PK Kog, MeTouHmuKa — 1 PK Kog TMNa WCTONHMKR
PK,FK Kog neTousuka q—‘ HasganK1e MCTOUHUKA TN UCTOYHKMKA
Homep aeTopa FK Ko Tvna neTousuka -
Fog wgasna
FK Kog nsparenbctea -
—=| FK Kog roposia
Mepsan cTpaHMUa
Fopopa MocneaHss CTpaHULA WapatenscTea
PK Koa ropoaa —_— Homep #ypHana L PK Kop uzaatenscTea
Haseanue ropoga Homep Toma Hassanue nagatenscrea

Puc. 1. Jlornueckast cxema 0a3bl JaHHBIX
Cucrema QpyHKIMOHUPYET 10 MOJCIH KKIHEHT-cepBep». [10b30BaTeIbCKuit
Beb-unTepdeiic cozmaéress B cpeme Microsoft Visual Studio ma s3eike C# ¢

ucrosb3oBaHueM QpeitmBopka Twitter Bootstrap.

PA3PABOTKA BA3bI JAHHBIX JIJI5SI COBETA I1O HAYYHO-
UCCJEJOBATEJBbCKOW PABOTE CTYJIEHTOB
CTYIIUHCKOI'O ®U/INAJIA MAU
Jlerynosckast C.B., Kongpamos C.A.

Haywunsrii pykoBoautesns — Ynbucosa E.B.
CrynuHckuii punmman MAU, kad. «MCuldT»
e-mail: echibisova@mail.ru

Baxnoe MECTO B CTyZ[eH‘lCCKOﬁ KHU3HHU 3aHUMacT Hay4HO-

uccienoBaTenbckass padora. biarogaps ydacTuro B MCCIEIOBAHUSIX CTYACHT
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pa3BUBAETCs], BMECTE C MPENOAaBaTeNIMA U COKYPCHUKAMU OTKPBIBAET HOBBIE JUIS
ce0st 00J1acTH 3HAHUSL.

B 2017 roay B CrynuuHckoM ¢ummane MAW Havanace paspaborka
ABTOMATH3UPOBAHHON MH()OPMAIIMOHHON CUCTEMBI, 0OBEIMHSIONICH BCe CBEACHHS
0 HAy4yHOHM JEATENbHOCTH CTYJEHTOB, COTPYIHHMKOB M TIIperojaBaTenell Bcex
kadenp dunnana.

B mHacrosmee Bpems Benércs paspaborka aByx Monxyneil. Ilepbiii
npezcTaBiseT coboil 0a3y JaHHBIX aKTyaJbHBIX HAay4HBIX paboT, KOTOpbIE
BBINIOJIHSIOTCS B yHUBepcuTeTe. C e MOMOLIBIO KKIBIH CTyICHT CMOXKET OBICTPO
HalTM MHTEPECHOE MCCIEeJOBAaHUE, OCTAaBUTh KOMMEHTAapHi, IOOOWAThCA C
aBTOpaMH pabOTHl M, BO3MOXHO, NPUCOEIMHUTHCS K HUM. Kpome Toro, naHHbIe
MOTyT OBITH IIpEJCTaBJCHbl a0OUTypHeHTaM By3a (LIKOJBHHKAM, yYaIlHMCSI
TEXHHKYMOB M T.J.), KOTOpPbIE CMOT'YT OOJice MOJHO O3HAKOMUTBCS C HAyYHOM
JeATeIbHOCTBIO MHTEPECYIOMX X Kadeap.

Bropoii mMoxmyns paszpabarbiBaeTcs Ui aBTOMATH3alMU pabOThI OTxeNa
Hay4YHO-HCCIIeNoBaTeNbckoi  padoTel  crynentoB (HUPC). Cucrema XpaHuT
JAHHBIE O TPEJCTOSIIMX M TMPOUICANINX JICKIHUIX, KOHKYpCax, OJUMIIHAAAX H
KOH(EpeHIHSX, MPOBEICHHBIX B (priinane MEeponpHuATHsIX, MyOIUKaLUIX, 3aHAThIX
CTYAEGHTaMHU IpPHU30BBIX MecTaX. Ha OCHOBe COOpaHHBIX IAHHBIX MPOUCXOIMUT
(hopmMHUpOBaHHE OTYETOB 3a BBIOPAHHBINA IEPUOJ], COCTABJICHHE IIAHOB PalbOTHI,
(hopmMHpOBaHHE PEUTHHIOB CTYJCHTOB, NPETCHAYIOIIMX HA MOBBIIICHHBIC
CTHIICHTHH.

Pa3paboTka Ben€Tcs MO TEXHOJIOTHU <KJIHEHT-cepBep» ¢ mnomoribio CYB/]
Microsoft SQL Server u cpensr paspaborku Microsoft Visual Studio (s3eix C#).

Ha nauvaneHOM stame cucrema HUPC Oyner H0CTymHa IOJIB30BATENSAM
BHYTPH JIOKalbHOU ceTH ¢uinuana. B nanbHedmem mnaHupyercs IyOIMKaIus

AHNC B ceru Internet, paspaGorka kaneHmapss COOBITHH M aBTOMAaTHYECKOH
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PACCBUIKM HOBOCTEH, Onaromaps KOTOPHIM 3aperHMCTPHUPOBAHHBIE IOJIH30BATEIH
CMOTYT y3HaTh O OJIM)KAHIIMX MEpONPHUSTHSAX W aKTYalbHBIX HCCIEIOBaHHSIX
(unmana.

B mepcriektuBe cucrema HUPC — cuctema ¢ GompimmmM motenimanrom. OHa
MOXET CTaTh IUIOIIAJKOH Il OOMEHa ONBITOM MEXAy BY3aMH, OOBEIMHUTDH
UHQOPMAIMI0O O HAYYHBIX HCCICAOBAHMAX, BEAylIHeCS B  Pa3IMYHBIX
YHHMBEPCUTETaX, YTO B CBOI OYEpe]b IMOMOXKET aOUTYPHEHTaM OIPEACIUTHCS C
BEIOOPOM By3a U Kadeapsl, CTyAEHTaM — IPEJCTaBUTh CBOM HayYHBIE paOOTHI HIIH
BbIOpaTh HOBOE HCCIEIOBAHUE MO Aylle, padoToAaTeNsiM — HaWTH OyaylIux

COTPYJHHUKOB JUII CBOMX OpPTraHU3aIHi.

PA3BPABOTKA TEKCTOBOI'O KBECTA HA SI3bIKE PYTHON
Pomanos A.O.

Hayunsrii pykoBomutens — umkenep OI'Y OHI HUMCU PAH 3otos S.A.
CrynuHckuii punnan MAU, kad. «sMCuldT»
e-mail: romanov0168@gmail.com

CoBpeMeHHOE yIPONICHHOEe Ha3BaHHE >KAHPA WIP <TEKCTOBBIH KBECT»
MPOM30IIIIO OT aHrIkiickoro «interactive fiction», uro moc0BHO — HHTEpAKTHBHAS
XyIOKCCTBEHHass  Jiuteparypa. [lomoOHBIC — JUTEpaTypHbIC — MPOU3BEACHMUS
HO3BOJISIFOT YMTATEIIO0 y4acTBOBAaTh B (hopMupoBaHUM croxkera. Ha Oymare takas
JMTEpaTypa Hayaja mosBisThes euie B 1950-x rojax, cHavana B 00pa3oBaTeIbHbIX
LeJIsiX, a 3aTeM M XYIOXKECTBCHHBIX, Pa3BICKATEIbHBIX. B Hacrosiee Bpems, ee
Ha3bIBAIOT KHUTaMH-urpamu (¢ aHria. gamebook). VIMEHHO KHUTH-HIPBI, B CBOE
BpeMs, CTaid OpooOpasoM KOMIBIOTEPHBIX TEKCTOBBIX KBECTOB. TEKCTOBBIC
KBECTBI MOTYT CTarh [Jisi CTYACHTOB 3(G(EKTUBHON, M, YTO HE MCHEE BaXKHO,
YBJIEKATEeIbHON MPAKTUKON B M3ydeHHUM s3bika. OHU TO3BOJSIOT 33J€HCTBOBATH
NP pa3paboTKe MIPbI MHOKECTBO OIEPATOPOB MO paboTe C YHCIAMH, TEKCTOM,

rpadukoit u T.n. Tak ke, OHM MOTYT CTaTb XOpOLIEH OTIPABHOH TOUKOU B
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HONCTHHE HEOOBATHBIN MHP COBPEMEHHOTO MPOrPAMMHUPOBAHHS U JEHCTBUTEIHHO
KPYIHBIX pa3paboTOK.

OcHoBHas 3ajaua Hamied pabOTbl — JAEMOHCTpALUs UIPbl B IKaHPE
TEKCTOBOIO KBecTa, paborarolieil Ha si3bike nporpammupoBanus Python. B urpe
3a/IefiCTBOBAHO MHOXKECTBO AJITOPHTMOB, M3yJaeMBIX CTYACHTAMH B BBICIINX
yueOHbIX 3aBEICHUSIX Ha IEPBOM Kypce.

CTpYyKTYpHO, UTPY MOXKHO Pa3AeNUTh Ha TPU YaCTH:

1. Ilpenucnosue. B HeMm pacckasbiBaeTcs OJMH J€Hb U3 JKU3HU IJIABHOIO I'epos,
TO, KaK M HAa YeM OH pEIIMI OTIPaBUThCA B IIyTEIIECTBHE, UYTO 3TOMY
npexmectsoBano. Ilo Xomy 3TOro, Mrpoky HpeIaraeTcsi CaMOCTOSTENbHO
BBIOMpATh MMEHA MEpCOHaXKeH, TOpoJa OTIPAaBICHHA M TPUOBITHS TIABHOTO
repos.

2. OcuoBHass yacth. CocrouT u3 BbIOOpa JACHCTBHH TIJIaBHOrO reposi. B
3aBHCUMOCTH OT BBIOPAHHBIX BAPUAHTOB OH BCTpEUYaeT Pa3IMYHBIX JIOACH,
obmaercs ¢ HuUMH. Ecinm repolf, ympaBisieMbli HIPOKOM, IETaeT YTO-TO
HENPaBUWIbHO, BEJET ceOsi HECOOTBETCTBYIOILIE, MM OTBEYAeT HEJIOTHYHO, TO
9TO NPUBOAUT K COOOIIECHMIO C yKa3aHHEM OIIMOKM MIPOKa M KOHIYy HIPBL
Taxkum oOpa3oM, HEOOXOAMMO HE COBEpIIATH OIIMOOK M MPOJBUraThCs Jaliee
IO CIOXKETY.

3. JlonosHUTENbHAs. YacTh. DTOT Pa3fiei BBIACICH B OTAEIbHbIA IMYHKT MEHIO —
«louck macxanok». B urpe comepkuTcs NATh MacXalloOK K JOCTaTOYHO
U3BECTHBIM BEIllaM, B Pa3IM4HBIX O0JACTAX 4YeJIOBEUECKOH nesrenbHOCTH. To
€CTh, Ka)KAbl UENIOBEK 005A3aTelbHO CMOXET HAWTH IEepBble HECKOJIBKO
nacxajuok, Oosnee U3BECTHBIX eMy. HaxoxIeHre UIrpOKOM Jaxke JBYX HMacXalok
YK€ CUUTAETCS OTIMYHBIM PE3YJILTaTOM. A MOCIIE HAXOXK/ICHUS UX BCEX UTPOKY
TIPHCBAUBACTCS CIEIMaNbHOe 3BaHMe M moszapasieHne o 100% mpoxoxneHnH
UIPBIL.

Jlnst ynoOcTBa Hrpa paszenieHa Ha (pyHKIMH, OTBEYAIOMINE 32 MEHIO, 3aITyCK
UTpBI, BBIBOJA COOOIIECHHWII M BOIPOCOB, 3aIlyCK IIOMCKA IacXalok. Takxke 3To
MO3BOJISIET M3 JII0OOH YacTH WIphl BEIXOAUTH 00paTHO B MeHIo. CooOumeHus u

BOIIPOCHI JUIsSl OCHOBHOH YaCTH XPaHATCS B CSV-(aiine U BBHIBOAATCS MPU MOMOLIN
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6ubmmorexn Pandas. B manpHeiieM, miaHUPyeTCst AOTIOMHUTH CIOKET OCHOBHOM

4acTU, BO3MOXHO, 100aBUTh rpadudeckuil uutepdeiic.

HNCCJIEIOBAHUE BO3MOXHOCTH IMMOBBIIIEHU ST
MPOU3BOAUTEJBHOCTH, DHEPT O®P®EKTUBHOCTHU U CPOKA
CJYXKBbl KOMIIOHEHTOB IIK
Bosoguenko B.C.
e-mail: vasimple@ya.ru

KOMIOHEHTHI IEPCOHATBHOTO KOMIIBIOTEPA, TaKWe Kak BHJIICOKapTa,
HCHTpa,]'[BHBIﬁ nponeccop u OnepaTuBHasA MaMATh, BBIITYCKAlOTCA C Pa3HbIM
Ka4eCTBOM JK3EMILISIPOB, UMESI IIPU ITOM SIUHYI0 MAPKUPOBKY U HAUMEHOBAHHSI.

ITpou3BOACTBO KPEMHHEBOH MPOAYKIUH, OyAb TO YHIBI HaMSATH,
rpaduuecKre WM LEHTPAJIbHBIC MPOIECCOPhI, OTIAKEHO TaKUM 00pa3oM, 4TOOBI
3HAYMTENIbHAS YacTh TNPOJAYKUUH Oblia padOTOCHOCOOHA B  ONpPEACIEHHOM
3aaHHOM PEKHME UCIIOIb30BaHMS, KOTOPBIH OMpEIesieTcss B OCHOBHOM TaKUMH
pabounMu TapaMeTpamu, Kak TaKTOBasi 4aCTOTa U Hanpspkenue. [10 3Toi npuunHe
OoubIIasi 9acTh MPOTYKIMH MMEET BO3MOXKHOCTH CTaOMIBHO (DYHKIIMOHHPOBAThH
[IPU YMEHbIIEHHOM pa004eM HalpsKEHHH WM C MOBBIICHUEM TaKTOBON YaCTOTEI,
3a49aCTyI0 OJJHOBPEMEHHO.

Bo3moxnoctr komnoHeHToB [IK, 3ajokeHHBIE IPOW3BOIMTEISIMH B
NPOIYKIMIO, TPENOCTABIISIOT II0JB30BATENII0 H3MEHATh pPadouhe IapameTpsl
KOMITIOHCHTOB CHCTCMBI B HCKOTOPBIX npeaenax, HU3MCHSAA KaxKk
MPOU3BOJMUTEIBHOCTh ~ KOMIIOHEHTOB, Tak H  HUX  OJHepromoTpebiieHue,
TIOJIOXKUTENBHO BJIMSSI HA ONBIT HCIONB30BaHHs KoMIbloTepa. Tak, akTyalbHbIE
sumeokaptel mpomsBoautens NVIDIA, ocHoBammbie Ha apxurektype Pascal,
MOYKHO HCIOJIb30BaTh OJHOBPEMEHHO B 0OoOyiee MPOU3BOIAUTEILHOM PEKHUME,
CHU3UB MPHU 3TOM TEIUIOBBIICICHHE, U, KaK CICICTBUE, CHU3UTh U YPOBECHb IIIyMa

CUCTEMBI OXJIAXKACHUS, IIOBbLIIIAsA aKYCTI/I‘IGCKI/Iﬁ KOM(I)OpT. ﬂﬂ?{ 3TOT0 MOXKET OBITh
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ucmosb3oBana yrumura MSI Afterburner, ¢ momorso KOTopoit ecTh BOZMOKHOCTD
OTPEryJIHPOBaTh JpaiiBep BHACOKAPTHI TAKHUM 00pa3oM, YTOOBI 3a1aTh YCTAaHOBKY
HeJIMHEHHOi 3aBucuMocTH 9acToTsl GPU OT HampshkeHUst ¢ TOMOIIBIO rpaduka.
B pe3symbraTe HECKONBKHX YacOB IOJ0Opa ONTHMANBHOTO pPeXXHMMa PabOTHI JUIL
Buzgeokaptel NVIDIA GTX 1080, ynmamock IOOMTHCS CHHIXKCHHS MOIIHOCTH
terutoBbienieHus Ha 30% oT HOMHHaNA ¢ pasHuuel B 54 Bart, cHU3UTH pabouyio
temneparypy nox 100% 3arpyskoii rpagudeckoro npoueccopa ¢ 83°C go 71°C, a
TaKXKe yBEIMYHUTH CTAOMIBHYI0 pabodyro gacToTy Ha 9,6%, uto mamo mpubaBKy B
npousBoauTensHocTH Ha 14% (1,2 tepadionc B oguHapHoii TouHocTH FP32).

Y Mopyneill onepaTuBHOM NaMsATH, KPOME YacTOTbl M HaNpsHKEHMS,
OCHOBHBIM Pab04MM INapaMeTpoM SBISCTCS JUTHTEIBHOCTh TalMHHIOB, TO €CTb
3a7iepikek  MexTy omepanmsMu. Hepemko wuMeeTcs BO3MOXKHOCTH ITOBBICHTb
TaKTOBYIO YacCTOTy MOJyJICH OINCPATHBHOW MaMSITH, a C HE U 3(P(EKTHBHYIO
HPOITYCKHYFO CIIOCOOHOCTh, 0€3 MOBBILICHUS HANPSHKCHUS U TaiiMUHroB. OmHAKO
y’Ke HPH yBEJIIMYCHUH TaiMHUHIOB HA OJUH IIar MOXHO JOOMTHCS emé Oolrbreil
pabodeifl  4WAaCTOTB, YTO IOJOXKHTENBHBIM  00pa3oM  CKa3bIBaeTCs  Ha
[POHM3BOJUTEIFHOCTH B OOJBIIMHCTBE 3a/a4, TAK KAK MMOBBIIICHHAS IIPOMYCKHASI
CIIOCOOHOCTh MAaMSITH Ha MPAaKTHKE AaéT OOJbIIEe MPEHMYIECTBO, YEM BMECTE C
9TUM yBEJINYCHHAS 3a/IepiKKa MEXIy OIepalisMH JOCTYTIA.

CoBpeMeHHbIE [IEHTPABHBIC TPOI[ECCOPEI HMEIOT PA3IHYHBIC BO3MOXKHOCTH
[0 M3MEHEHHIO MX PabOYMX MapaMerpoB, y HEKOTOPBIX PaMKH BeChbMa y3KHE, Ha
JPYTUX TPOM3BOAUTEIb 3asBISCT O Pa30IOKMPOBAHHOM MHOXKHTEIE U IIOJHOM
IIPOCTOpPE JUIS MOJIL30BATENS B MOJACTPOIKE ITapaMeTpoB 3KCINTyaTAIlnH MOJ CBOU
HY)KIBI. 3a9acTyl0 IEHTPaIbHBIC MPOIECCOPH MMEIOT M30BITOYHOEC HAMPSIKECHHE
10 YMOIYaHHWIO, W TOTAA €ro CHIDKEHHE B HEKOTOPOM Ipelene MOXKeT aTh
OLIyTHMO MEHBIIYI0 MOIIHOCTH TCIUIOBBIICICHHS IPH HCIIONB30BAHHU, CHHU3UB

HarpeB ¥ yBEJIMYUB CPOK CITYKOBL.
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BosmoxkeH w apyrodl cueHapWil HCIIONB30BAHUS. €CIH  TI0JIH30BATEIIO
HEOOXOJMMa MaKCHMallbHas MPOM3BOAUTEIBHOCTh, OH MOXET TMOBBICUTH Kak
HalpsDKEHHE, Tak U pabdodne YacTOThl, yCTAaHOBHUB 0ojiee d(PPEKTUBHYIO CHCTEMY
OXJIK/ICHUS, HO B TaKOM CIIy4ae HE CTOHT IPEBBIIATh KPUTHYECKOE 3HAYCHHE
HanpsDKeHHs, 33aJ0KYMEHTHPOBAHHOE IPOM3BOAMTENEM Kak Oe30macHoe s
UCIIOJIb30BAHUS.

Bce BblIenepednciieHHbIe  CHOCOOBI  MOTYT IO3BOJIUTH MPAKTHYECKU
mobomy monp3oBarenmo [IK  mocie  HM3ydeHHs TeMBl  ONTUMH3UPOBATH
MPOM3BOAUTEILHOCTD, AHEProdPEKTUBHOCTL M CPOK CIYkKObl KOMIIOHCHTOB

csoero IIK npu cpaBHUTEILHO HEOONBIINX 3aTPAaTaX BPEMEHH.

HUCIOJb30BAHUE CUCTEMbI IUCTAHIIMOHHOT' O OBYUYEHUS
MOODLE
Cunopxosa M.M.

Hayunsie pykoBogurenu — [lonyxuna T.E., 3otos S.A.
Crynuacknii Texaukym nM. A.T. Tymanosa
e-mail: mariya24071998@mail.ru, zotovyaa@mail.ru, poluxina.tat@gmail.com

O0pa3oBaHHe MEPSKUBACT MEPUO]] OBICTPON TpaHCHOPMAIINH, CBSI3aHHOM C
HACTYIUICHHEM 3I0XH HU(POBBIX TexHOMOorui. Cerogns OOLICHHE, COBMECTHAsI
pabora u pacnpocTpaHeHHe MHQPOPMALMKM CTalM IMPOINE, 4YEeM paHbIIe.
Hcnonb30BaHue COBPEMEHHBIX HH(POPMAHOHHBIX TEXHOJIOTHH CIIeTano o0ydeHune
GoJiee OCTYIHBIM, B TOM YKCIIC YBEJIHUYHMB CIIPOC Ha JUCTAHIHOHHOEC OOYUYCHHE.
Takoit mMeTon OOydYCHHs YIPOLIACT CTYICHTAM JOCTYI K OOYYEHHIO M JeiaeT
WHIUBUIYaTbHBIM. JIMCTAHIIMOHHOE OOydYeHHE - 3TO HOBBIC BO3MOXHOCTH JUTS
o6yuenus. [Ton quctannnonubiM ob6yueHuem (distance learning) cramu moHuMarth
Takoil TpolecC TIO3HaHMs, MPH KOTOPOM HCIOJB3YIOTCS TEXHOJOTHH, He

HpEAIoJIararomme HErnoCpEeACTBEHHOTO MPUCYTCTBUA MPENoAaBaTe/Isl U CTyICHTA.
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ITo cpaBHEHMIO ¢ TPAJUIMOHHBIM O0Y4YEHHEM TUCTAaHIIMOHHOE OTKPBITO IS

Oomee mmpokoir ayautopuu. OTKpeITOe O00ydeHHE HE Ipeanojaraet

BCTYIIHTEJIBHBIX 9K3aMEHOB M JIOCTYITHO JIOOOMY KejarouieMy; Ooliee TOro, OHO
MOXeT OBITh «He(hOpMambHBIM». PaccTosHHe M BpeMsi OOJbIIEe He IoMexa JUlsl
camopa3BuTHs. OTIIMIUTEIPHON  OCOOCHHOCTBIO  JIHCTAHIIMOHHOTO  OOyYeHHs
SBJIAETCS €r0 BHUMaHHE K HMOTPEOHOCTSIM CIELHAIbHBIX KaTeropuil o0ydaeMsblX,
KOTOPBIX MO Psily MPUYUH (COCTOSHHUE 37I0POBBS, reorpapuyeckie 6apbepsl U JIp.)
HE MOTYT Tocemarb o0pa3oBaTenbHOE YyupexieHue. LleneBas aymuropus

JUCTAHIIMOHHOT'O O6y‘{€HI/IH — OTO Y4aluecs CTapmurx KacCoB, CTYICHTHI,

ACTIUPAHTHI, B3pOCIble, MOTyYaloLIue BTOpoe BbIclee 00pa3oBaHue U T.1L.

penmymecrea 10

Henocrarku 10

JIOCTYITHOCTh y4eOHBIX MAaTEpPUAIIOB BO
BPEMEHH H B IIPOCTPAHCTBE

3aBHCHMOCTb OT TEXHHYECKON
UH(PACTPYKTYPBI

ABTOMATH3ALMs TPOBEPKH 3a/1aHuil (TeCTOB) U
XpaHEHUE Pe3yIbTaTOB

OTCYTCTBHUE JOCTATOYHOI'O KOJIMICCTBA
KBIM(ULMPOBAHHBIX CIIELHAINCTOB B chepe
e-learning

OIIEPaTHBHOE OOHOBJICHHE TEOPETUUECKOTO
Marepuaia, GakTHIECKON U CTATHCTHISCKON
nH(pOpManuH

HEOCTATOK MPAKTUICCKUX 3aHATHI

HarisiATHOCTh y‘IC6HLIX MaTe€pHuajioB HA OCHOBE
HCIOJIBb30BaHUA PA3JINYHBIX CPEACTBA
MYJIbTUMEIUA

pe3yiapTat 06y‘IeHI/IH HanmpsAMyrO 3aBUCHUT OT
CaMOCTOSATCIbHOCTHA U CO3HATCIIbHOCTH
ydanierocs

YIIOp Ha CAMOCTOSATENBHYIO PaOOTy CTyACHTA

OTCYTCTBHUC KUBOI'O JINYHOTO KOHTAKTa MECKIY
CTYAEHTOM U IIpenoaaBaTeieEM

Pa3sBUTHUE HABBIKOB BJIaJACHUSA COBPEMEHHBIMU
PIH(I)OpMaI_H/IOHHBIMI/I TEXHOJOTHAMU

OTCYTCTBUE XOPOLIMX KaHAJIOB Iepeayu
JTAHHBIX

cbopan()BaHHe 1 pa3sBUTHUE HaBbIKOB
nenernojaranvusa, HHUIMUATUBHOCTH U
OTBCTCTBCHHOCTH

WHIIUBHYIBHBIH TOJXO0J] U1l CTYJICHTOB C
pa3HbIM YPOBHEM ITOATOTOBKH

Cucrema Moodle — ofHa U3 OTKPHITBIX MIAT(GOPM IS AUCTAHIMOHHOTO

00y4YeHHs] W3HAYAILHO ObLIa OPUCHTHPOBAaHA HA YHUBEPCHTETCKOE 0Opa3oBaHHE.

Ceronns ota mardopma ucnonb3yercs B 214 ctpanax u 6osiee ueM Ha 78 s3bIKax.
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B Poccun Ha nHavano 2013 roja 3aperucTpupoBaHO 0o0Jiee ThICSY YCTaHOBOK
Moodle Ha koMmbIOTepHl y4eOHBIX 3aBEJCHHH W MpernomaBaTenel, MPH ITOM
KOJIMYECTBO I10JIb30BATEINCH JOCTUTACT MATHCOT THICSY YEJIOBEK.

Ha nmanmeni momenTt B Texnukyme uM. A.T. TymanoBa paspabaTbiBaeTcs
Takas cpeza obyuenust. B oty Ims-cucremy Oyzmer momemiéH Kype 1mo AUCIHILTHHE
METPOJIOTHS, CTaHJApTH3aLUUs M CcepTH(UKALMs, KOTOPHIH BKIIOYUT B ceOs
JICKIIMOHHBIE 3aHSATHUS, NPAKTUYECKUE M JIAOOpATOpHBIC 3aHATUS M KOHTPOJIBHO-
OLIEHOYHBIE cpescTBa. lcronp30BaHHE AMCTAHIMOHHOTO OOYYEHUS OTKPBIBAIOT
HOBBIC BO3MOKHOCTH M HWMEKT OOJbIIME TEPCIEKTHBBI Ui TEAaroroB u

CTY/ICHTOB.

CO3JAHUE UT'PHI JJIs1 MPOBEPKU 3HAHUN CTYAEHTOB C® MAU
«EXAMAN>

Bbeaunkos C.A., Pycakos B.B.

Hayunsrii pykoBomurens — nwkenep kad. «MCullT» CO MAU, Yxanoa A.M.
Crynuuckuit Guimnan MAU, xad. «MCuldT»
comrade.95@mail.ru, rusakovv99@mail.ru

B Hacrosimee Bpemst B Ctynuackom ¢unnane MAU Benércs paspaborka
nporpaMmbel  «Mrpa Ui IpoBepKH 3HAHMH cTyaeHTOB «ExaMan», koropas
MO3BOJIUT J1I00ABUThH UTPOBBIE SJIEMEHTHI B y4eOHBIH IPOIECC C LENbI0 MOBBIIICHUS
WHTEPAKTUBHOCTH B XOJ€ H3YyYCHHS OTICNIbHBIX TeM Y4YeOHBIX IUCLHMIUIMH, a
Takke NOoAroToBuTH cryaeHToB CO MAU k mnpoBeneHHIO TPOMEKYyTOUHOMN
aTTECTAIIH.

Ha naHHBIi MOMEHT wuWrpa COJEPKHUT BONPOCHl 110  JUCLUIUIMHE
«Mudopmatuka». Bompocsl  COCTaBISIIOTCS ~ Ha  OCHOBE  MH(pOPMAaIuH,
coJiepKalieiics B METOJMYECKHX MOCOOMSIX MO IMCHUIUIMHE, CHpPaBOYHHKAX,

yueOHMKaX, a TakkKe Ha OCHOBE IpOiJieHHOU yueOHOHM mporpammsbl. s Goiee
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y1oOHOH paboTHI CO CTYIEHTaMHU MBI CO3all HHTepQeNc, coaepKaluii BOIpoC 1
HECKOJIKO BapHaHTOB OTBeTa (HAa JaHHBIH MOMEHT - 4), CYEeTYHK OIIMOOK,

MOJICKAa3KH, KOTOPbIE MOMOTYT CTYICHTY BBIOpaTh MpaBMIbHBIN 0TBET (puc. 1).

¢ Bamin

"‘ ' W““N AT u| JhlL h I Il|| M |||

I\HH‘IIMII'M”""‘”‘“ i "“'\‘\Il‘\'lll’ o 10 LS

C Epmmcmx JA D: Mommoxl' b

Puc. 1.

Kpome Toro, nonbp30BaTeiib MOKET U3MEHATH LIBETOBYIO CXEMY UTPbI UL
6osee KoM(pOPTHOU pabOTHL.

Kaxaplii BONIPOC MMEET ONpEe/esIeHHbIH PEHTHHT, KOTOPBIM 3aBUCHT OT
ciokHOCTH Bompoca. [locie orBera Ha BONpOC, IMOJb30BaTeNb Cpa3y BUAMUT
[PaBWJIBHO OH OTBETHJ Ha BONpoC WM HeT. IIpaBuilbHBI OTBET OTMeuaeTcs
3eJEHBIM LIBETOM, HENMPABWIIbHBIN — KPACHBIM, a MPABUIIbHBINA OTBET, IOJIyYeHHBIN
C TIOMOIIBIO TO/ICKA3KHU, — KEITHIM.

[Toce TPOXOXKAEHMS TecTa CTYIEHT IONydaeT IMOJHYI0 HH(OpPMAIHIO:
KOJIMYECTBO HaOpaHHBIX 0a/uIOB, KOJIMYECTBO JONYLIEHHBIX OMIMOOK, 4TO
MO3BOJINT B WrPOBOH (oOpMEe NPOBEPUTH TOTOBHOCTH K CHa4ye MTOrOBOIO

TECTUPOBAHUA.

42



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

B Oynymiem miuarupyeTcst pa3BUTHE TPOEKTA:

1) Heo6X0AMMO CO3/1aTh MHOTOMOJIB30BATENbCKY IO 0a3y MaHHBIX st cOopa,
XpaHeHUsT U yIOOHOrO JOCTyMa K pe3ysbTaTaM TECTHPOBAHHUSI B KOTOPOH OymeT
XPaHUTHCS BCSI HHGOpMATHS:

e ®UO nonw3oBarenei;
o xadesapa, Kypc (A1 CTYyICHTOB);
e kadepa U JOIDKHOCTD (JUIsl pero/iaBareeii);
2) n06aBUTH BOMPOCHI [0 PA3MUYHBIM AUCLHIUIMHAM, YTOOBI CTYIECHT,

UCIIONIb3YSI CBOW JIMYHBIA KaOWMHET MOT TPOWTH TECTHPOBAaHHE TIO JIOOOMY

npeaMeTy. Bonpockl OyyT COCTaBICHBI CAMUMHE MPENOAABATEIISIMH;

3) BHenpuTh Urpy Ha Bee kadeapsr CO MAN.
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Cexnust Ne 2 MarepuaJioBe/ieHHE, TEXHOJIOTHS 1
aBTOMaTH3anusi 00padoTKN
MaTepHaJIOB

PykoBoauTens cexnmu:
goir., K.T.H. [Toasikos O.A.

Kagenpa «TexHONIOTHS 1 aBTOMATH3AIMsI 00pa00TKH MaTepHalIOB»
(496) 644-27-38; e-mail: sf-mai@mai.ru

NPUMEHEHUE BEPOATHOCTHO-CTATUCTUYECKUX METO/IOB
JUIs1 IOBBIINEHUSI KAYECTBA CJIMTKOB
TUTAHOBOTI'O CIIVIABA BT22
IImeipoBa A.B., Tyrymesa /I.P.

Hayunslii pykoBogutens — npod., 1.T.H. Eroposa FO.b.
MAU, xad. «cMUTOM>», Crynunckuii punnan MAU xad. «<MCUNUT»
e-mail: shmyrovaalisa@mail.ru

Lenp paboThl cocTosia B YCTAHOBJICHHHM CTATHCTHYECKHX CPEIIHUX
3HAUEHUI COJCPIKAHUS JICTUPYIOIIUX DJIEMEHTOB, MPUMECeH M HMX KoJieOaHWU B
cnuTKax cruiaBa BT22, M3roTOBICHHBIX MO MPOMBINUICHHON TexHoymoruu ¢ 2009
mo 2011 roxpl. B xadecTBe CTATUCTHYECKUX JAHHBIX MCITOJB30BAIM BBITHCKH MX
IIMXTOBOTO JKypHaja M PE3YJbTaThl IMPOMBIIIICHHOTO KOHTpoisi. OObekramu
HCCIIeIOBaHus TOCHyx i 24 cnutka criasa BT22. Cnutku ObuIM BBITLIABJICHBI
METOJIOM TPOMHOTO BaKyyMHOIO ayrosoro repemiasa (BJII) mo nmpoMbllIeHHOM

texuomornn Ha OO0 «CTK» B 2009-2011 rr.
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B xome crartuctmueckoro anammsa, mpoBeneHHOro ¢ momomrsio [TIIIT
«Statistica», ompenensiin guamna3zoH mo (akTy, pasmax, BEIOOPOYHOE CpeaHee,
BBIOOPOYHYIO IHCIICPCHIO, CTAHJIAPTHOE OTKJIOHEHME, KOI(P(UIMEHT Bapuaruy;
NPOBOIMJIM  TIPOBEPKY COOTBETCTBHS  OMIIMPUYECKOTO  pACIpeleNieHus] U
HOPMAIIBHOTO pacIpe/ieNIeHusL.

ITonyueHHble pe3yabTaThl IOKA3aJd, 4YTO CpPEAHEE COAEpXKaHHE U
JIMara30Hbl  JICTHPOBAHUSI OCHOBHBIMH  KOMIIOHEHTAMH HE BBIXOST  3a
HopMatuBHbIe Tipenenbl o OCT1 90013-81. Opmmako mis Al u Mo
MaKCHMAaJbHbIC 3HA4YCHHS COBIAJAIOT C BEPXHEH TIpaHMICH HOPMATHBHOIO
nuarnasona jerupoBanus. Kosddurment Bapuamuu mist Al, Mo u V nexur B
unrepBane 2,6-3,7 %, UTO CBUICTENBCTBYET O JOCTATOYHO BBICOKOH
OJHOPOJTHOCTH XUMHUYECKOTO COCTaBa B MMPEAENaX MapKH CIUIaBa H yJIOBJIECTBOPSET
TpeboBanmsim PykoBoactBa P CLIM-04-2010 (<7%). Onamako mist Cr u Fe
ko3 dunmenT Bapuaruu 6onee 7% u cocrasnser 11 u 16% cooTBeTCTBEHHO.

Haburoarotesi 3HaUMMBble CMEILCHHUs] THCTOTPAaMM M BBIOOPOYHBIX CPEIHHX
sHauennit cogepkanus Al u Mo ot cpemrero mo OCT1 90013-81: mist amoMuHs
(6ompme mHa 0,32%); mast momubmena (6ompme Ha 0,31%). CrammaptHoe
OTKJIOHEHHE AJIsI OCHOBHBIX KOMIHOHEHTOB paBHO S=0,1-0,2%, crarucrudeckuii
(TpexcurmoBslit) uaTEpBan JNeruposanust 6S=0,6-1,2%, uro cocrasiuser 0,9-1,3 or
BEJIMUMHBI MoJsl jomycka. Cpenu mnpumeceidl Hawboiee CHIIBHBIE KOJIeOaHHs
oOHapy»xeHbI s kuciopona. Ero conepikanue usmensiercs ot 0,05 1o 0,13% u e
BBIXOJUT 3a YCTaHOBJICHHBIC Ipeneisl, npu 3ToM B 2011 roxy Bce CIUTKU MMeIH
comepxanne kucnopoaa 0,05-0,06%. CymmapHOe copepkaHHe MpuMecei
BHEJPEHUSI, SKBUBAICHTHOE ANOMHUHMIO, 3MeHsock oT 0,9 mo 1,7% (cpemmee
[Al]77=1,1%). CTpyKTypHBIC OKBHBAJICHTHl [0 AIOMHHHIO H MOJHO/ICHY,

XapakTepH3YIOIMe CyMMapHO€ COJAepkaHue o- U [-cTabwin3aTopoB H
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HEHWTpaJbHBIX ympouHuTesnieii B cmiaBe BT22, wu3MeHsiroTcs B Impejenax
[Al]7" =6,2-6,9% wu [Mo]”” =11,4-13,0%.

B pabore Obuti pa3zpaboTaHbl PEKOMEHIAMU IO TOBBILICHUIO KadecTBa
ciuTKOB crutaBa BT22 Ha OCHOBE BEpOSTHOCTHO-CTATHCTHUECKHX METOJIOB.
PacueTsl NOKa3bIBAIOT, YTO HECOOTBETCTBUE COJEPKAHUS AIFOMHHUS TI0 BEPXHEMY
npeiely MOKET MOSBUThCS ¢ BeposiTHOCThIO 1,97 %, T.e. 19-20 cnutkos u3 1000
MOTYT UMETh Opak 10 BEpPXHEMY IpeAerly, IS MOJIHOIeHA JTOT MOKa3aTelb —
npumepHo 10-11 GpakoBannbix ciautkoB Ha 1000. [[nst Toro 4To0OBI MCKIIIOYUTH
Opak 1o BepxHEMy IHpejelny HeoOXOJUMO, 4YTOOBl BEPOSTHOCTHBIA IPOICHT
HecootBeTcTBHi ObUT MeHee 0,05%, T.e. <5 HecoorBercTBHil Ha 10 000 ciuTKOB.
Ecnu pasbpoc (S=0,2%,) octaBuTh Ha MPEKHEM YPOBHE, TO TOrIa HEOOXOIMMO
CHHM3HTh CpEJIHEE CTATUCTHYECKOE COIepIKaHNe alroMUHUs 1 MonOieHa Ha 0,5 %.
XoTs 00beM BBIOOPKHM HEJOCTATOYHO MpeACTaBUTENICH (24 CIMTKA), MOXHO
MIOPEKOMEH/IOBATh CpE/HEE COJEp)KaHHE JICTUPYIOIIUX 3JEMEHTOB, KOTOpbIE

HUCKIIIOYAar0T BO3BMOXKXHOCTD ITOABJICHHUA 6pa1<a 10 BEpXHEMY IIpeacIy.

HUCCIEAJOBAHUE TEMIIEPATYPbI HOJIUMOP®HOI'O
MNPEBPAIIIEHUSA CJIUTKOB CIIJIABA BT6 JJ1s1 MEJULIMHCKOTI'O
NPUMEHEHUA

Yuoucosa E.B., llIlmbipoa A.B., [lepennonos A.M.

Hayunslii pykoBoautens: npod., 1.T.H. Eroposa O.b.
Crynunckuii punnan MAU
e-mail: shmyrovaalisa@mail.ru
[IpumMeHeHNe TUTAHOBBIX CIUIABOB HE OTPAHUYMBACTCS TOJIBKO aBUAIMOHHON
M KOCMHYECKOHW TEXHUKOW. brmaromaps ymauHoMy co4eTaHHiO  (pu3HKo-
MEXaHUYECKHX U aHTUKOPPO3UOHHBIX CBOWCTB THUTAH U €r0 CIUIABBI CUHTAIOTCS
OIHMMH M3 JIyYlIUX OWOCOBMECTHMBIX METALIMYECKUX MAaTEepHUaloB ISt

HU3TrOTOBJICHUSA HMILIaAHTAaTOB (HaHpI/IMCp, J:[eTaneﬁ SHAONPOTE30B T33066,Z[p6HHOFO
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CyCTaBa, IJIACTHH M IITH(PTOB Ui JICUCHHS TIEPEIOMOB, CTOMATOJIOTHUECKHX
KOpOHOK u T..). OpHuM u3 HaubojJee pacHpPOCTPAHCHHBIX THUTAHOBBIX
CMEIUITMHCKHUX» CIUIaBOB siBjsieTcs cruiaB BT6.

Xumuueckuid coctaB criaa BTG  aiast MEAMIIMHCKOTO MPUMEHCHHS
pernamentupoBad [[OCT P MCO 5832-3 u npuBeneH B TaOJIUIC B CPABHEHHH C
I'OCT 19807-91, OCT1 900013-81 gmst oOmIETO KOHCTPYKTOPCKOIO H

AaBUAIlMOHHOI'O Ha3HAYCHUA.

Tabuna
Xumnueckuii coctas cmiasa BT6 coriiacno 'OCT P UCO 5832-3
Al | V, Ipumecw, %, He Gonee Ti HJT
% | % | O] N C | Fe | Si H Zr | mpoune
53-135-10,2/005|0,10| 0,6 | 0,10|0,015| 0,3 0,3 |ocmoBa| OCT1
6,8 | 53 900013-
81
TOCT
19807-91
55-135-102|005(0,08/03| - |0,015| - - ocuoBa | 'OCT P
6,75 | 4,5 HCoO
5832-3

Kak Bugno, TOCTer u OCT nomyckaroT KojiebaHue CoNepKaHus alFOMUHUS
B JIOCTATOYHO LIMPOKHUX  Mpejenax. AJIIOMHHMH — SBJISIETCS.  OCHOBHBIM
YOPOYHAIOUIMM ~ 3JEMEHTOM B  THUTAHOBBIX cIUIaBax. lVwmed  xopouryro
pacTBOPUMOCT Kak B 0-, Tak M B [-(ase, OH BBI3BIBACT CYLICCTBEHHOE
TBEPJOPACTBOPHOE YNpouHeHue. l3MeHeHue ero coxaepxkanusi B cruiae BT6
MOXET CYIIECTBEHHO BIIMATh Ha MEXaHHUYECKHe CBOWCTBa mNOyhadpHKaToB H
KOHEYHBbIX u3fenuii. Kpome 3Toro, kosnebOaHus JETHPYIOHMIMX DIEMEHTOB M
npuMeceil MOTYT NPUBOJUTH K HW3MEHEHHIO TEeMIIepaTypbl MOJIUMOP(HOro
MPEBPALICHUS CIUTKOB.

Temnepatypa monumopdroro npespamienus TIII (temmeparypa o+p/p-

nepexofa WM TOYKa Acs) SIBISCTCS BaXKHOH (DH3MYECKOW M TEXHOIOTHYECKOIl
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XapaKTePHCTHKOW THTAHOBHIX CIUIaBOB. OHa oOmpeneiseT TeXHOIOTHYECKUe
TEMIIEPATypPHbIC PEXHUMBbI OOpaOOTKH JaBICHHEM M TEPMHYECKOH 00pabOTKH.
Lenp paboTel cocTosiia B YCTAaHOBJICHMH CTaTUCTHYECKUX CPEIHHMX 3HAYCHHN
COJICpIKaHHsI JICTUPYIOLIMX 3JIeMeHTOB, mnpumeceit, TIIII u wux konecOaHuil B
ciutkax criaBa BTG, W3rOTOBIEHHBIX IO NPOMBIIUICHHOH —TEXHOJOTHH.
OOBEKTaMH HUCCIIEIOBAaHUS TOCITYXKHIN 37 CIUTKOB, BBIIIJIABICHHBIX METOJIOM
JIBOHHOTO BaKyyMHOT'O JIyrOBOT'O IIE€peIuIaBa Mo MPOMBIIIICHHONH TEXHOJIOTHH Ha
3y0O1oBckoM MammuHocTpouTeabHoM 3aBoje ¢ 2013 mo 2016 romer. TTIIT
OMNpPEIEISUIA METOJIOM IMPOOHBIX 3aKayloK. [0 TPOM3BOICTBEHHONW HWHCTPYKIHMA
TIIIT pomxkna coctapiath 950-1000°C. B Xxoe CTaTUCTUYECKOTO aHAju3a,
nposesieHHoro ¢ nomomupio IMIIIT «Stadia», ompenensian auamnasoH mo (axry,
pa3Max, BBIOOPOYHOE CpenHee, BBIOOPOYHYIO JHCIIEPCHIO, CTaHAAPTHOE
OTKJIOHEHHE, KOX(D(UIMEHT BapHalliK; MPOBOJIMIN IPOBEPKY COOTBETCTBHS
SMIIMPUYECKOT0 PACHPEACICHUSI U HOPMAIBHOTO pacnpeneneHus. [lonyueHHbIe
pe3yNbTaThl MOKA3aJH, YTO JUIS ATIOMHHUS, BAaHAAUS U KHCIOPO/a MaKCUMaJbHbIC
3HAQUEHUS] COBMAJAIOT C BEpXHEH TrpaHMIeldl HOPMATHBHOTO JHara3oHa
neruposanus. TIIT usmensiercs or 970 mo 1075°C, T.e. abGcomoTHBIN pasmax
cocrasisier 105°C, a tpexcurmoBsiii unrepsan — 170°C. Bepxuee 3unauenue TIIIT
JIEXHUT Bbllle ycTaHOBNeHHOH rpanuibsl Ha 75°C. Takue Gonbline KoieGaHHs
MOryT OBITh OOYCIOBICHBI pa3dpocoM cojiepkaHuii amomuHus (pasmax
cootBercTByeT 1,32%), Banamus (1,28%), xucmopomaa (0,15%), asora (0,041%),
yrrepoaa (0,075%). Ha ocHOBe TMPOBENEHHBIX HCCIIEIOBAHUN pa3paboTaHbl

peKoMeHJanuu 1o cradunuzanuu pazopoca TTITL.
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MOAEJNPOBAHUE HITAMITIOBKH JUCKOB U3 HUKEJIEBbBIX
CIIJIABOB
KazagaeBa O.A., [Tueabnukos A.B.

AO «CMK», OIITII
e-mail: pchei@mail.ru

B HacTosimee BpeMsl K AMCKaM M3 HUKEJIEBBIX CIUIABOB NPEIBSBIAIOT BCE
Oonee BbICOKHE TPeOOBaHMS MO CTPYKType M CBoOiicTBaM. Il mpoexTHpoBaHue
U3ENUH  OTBETCTBEHHOIO  HA3HAYCHUs  BeCbMa  3aTpPyJHUTENBHO  0Oe3
MOJICITIPOBAHNS, @ B HEKOTOPBIX CIydasX — HEBO3MOXKHO. MOJIeNpOBaHHE KOBKH,
IITAMIIOBKH U TEPMOOOPAOOTKH TaeT MaKCHMAIIbHO IOIHOE IIPEJICTaBICHHE O
mporecce.

B 3HauuTeNnbHOM CTENEHM KadyecTBO M3JCIHMsS 3aBHCUT OT KadecTBa
HCXOJIHOTO NPYTKa, KOTOPOE JOJDKHO OBITH 0OECIeYeHO NMPaBHIBHEIMH PEKHMaMH
nedopmarmu u HarpeBa. OIHAKO HE MaJOBa)XHO TaK )XKe U OOCCIICUHTH
mpaBmiIbHOE (HOPMHPOBAHUE CTPYKTYpHI IpH ImTammoBke. Ha pucyrke 1 mokasan
IpHMep Hpoliecca U3rOTOBICHMS JMCKa M3 HuKeleBoro cruiasa Inconel 718. Tlpu
[IPOU3BOJCTBE JHUCKOB M3 HUKEIEBBIX CIUIABOB HEOOXOAUMO 00€cIeduTh
OTCYTCTBHE 30H C HHU3KMM YypoBHeM jedopmarmu. [as 3TOro as OCaakH
UCTIONIB3YIOTCS  (DUTYpHBIC OOWKH, KOTOpBIC TMO3BOJSIFOT IPoaedOpMUPOBATH
TOPLEBbIE 3aCTOMHBIC 30HBI IMIMHAPUYECKOH 3arOTOBKM IOCIE OCaAKU Ha
IUIOCKHMX OOMKaX M OTCYTCTBHE 3aCTOMHBIX 30H IIPU OKOHYATEIBHOW ITAMIOBKE.
Hakornenne mocraTogHoro ypoBHS Aedopmarnuu obecrieunBaeT (GOpMHpOBaHHE
pPaBHOMEPHOH  CTPYKTypI ~ 3a  CYeT  dYCpelOBaHUA  AWHAMHUYCCKOI
PEKpUCTAIM3AIMY NpU AehopMald U CTAaTHUECKOW IpU IOAOIPEBaxX IEpen

rocieayromei 1ehopMariH.
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Puc. 1. [Iporiecc N3roToBIeHNS ITIOKOBKH IUCKA

MopenupoBaHue MO3BOJISET CIIPOTHO3UPOBATh (POPMUPOBAHUE CTPYKTYPHI B
3aBUCUMOCTH OT TE€MIIEpaTypbl, CKOPOCTU U cTeneHu Aedopmannu. OJHAKO Tak ke
BO3MOKHO BKJIIOYEHHE pacueTa BbLIENICHUs ynpounstomux ¢a3. Pacyersl Takoro
poJia MO3BOJIAIOT CIIPOTHO3UPOBATh HE TOJIBKO CTPYKTYPY, HO U YPOBEHb CBOICTB B
IIOKOBKE, MOJIyYeHHBIX B pe3yibTare AedopManuu u tepmoodpadoTku. IIpu sTrom
pe3yiabTaT OyIeT 3aBUCETb U OT pa3Mepa U HallpaBJICHUS BBITSDKKH 3€pHA, U OT
CKOPOCTEH 0XJ1aX/IeHHs IIOKOBKU B Ka)K10H TOUKE.

MogenupoBaHie Ha CETONHSNIHUK IEHb 3apeKOMEHIOoBano ceds Kak
5(pdexTUBHBII M yHUBEPCAJbHBIH HHCTPYMEHT, IIOMOTAIOWIUIl TEXHOJIOTY
CIPOEKTUPOBATh ONTUMAJIBHBINA MIPOLECC U3TOTOBIEHUS IIOKOBKH U BCECTOPOHHE

€ro NpoOBEPUTH C MUHUMAJIBHBIMU 3aTpaTaMU.
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HUCCIIEJOBAHUE BJUSIHUS TEMIIEPATYPbI 3AKAJIKA
HA PABMEP 3EPHA U MEXAHUYECKHUE CBOMCTBA KOJIEL U3
CIIJTABA DI1718-U
Kononona U.C.

Hayunslii pykoBoxurens — npod., 1.1.H. Eroposa IO. b.
Crynunckuit pumman MAU, xadenpa «TAOM»
e-mail: kononova.irina.dtsq@ya.ru

Usrorosnenne ):[CTaJ'[Cﬁ THIIA KOJICI] U3 JKapOIPOYHBIX HHUKEJICBBIX CIIJIaBOB
3aHMMaeT HEMAYIO J0JIIO B CEPUITHOM MPOM3BOJICTBE COBPEMEHHBIX aBUALMOHHBIX
nBurareneil. B manHoit pabore ObUT MpoBeaeHa OIEHKa pa3Mepa 3epHa CEPUITHBIX
kouer; u3 crutaBa DI1718-1J] B cBsi3u ¢ MOTPEOHOCTBIO TOJIyYCHHUSI 3aTOTOBOK C
MEJIKO3EpHHUCTON CTPYKTYpPOii, 00ecrieunBaroLIel yIyqIllIeHHEe CBapUBAEMOCTH.

Konblia MOCTaBIMIOTCS B 3aKaJeHHOM cocTosiHUU B cooTBeTcTBHM ¢ OCT 1
90396-91. CranmapTHas Temreparypa Harpesa 1o 3akaiky cocrasiser 1080°C ¢
oxJiaxJaeHneM Ha Bozayxe. Onenka 3epHa mpoBogwiack mo ['OCT 5639 Ha
KOJIBIICBBIX IIPUITYCKaxX KOJICL, OTO6paHHbIX UL KOHTPOJISI MCEXaHUYCCKUX
cBoiictB. [lapamienbHo UIs 4eThIpeX Kouell Obuia MPOBeeHa BHIOOPOUHAs OLICHKA
pa3Mepa 3epHa 110 METOAMKe mporpamMmbl Thixomet.

Pe3ynbTaThl KOJMYECTBEHHOTO MeTayulorpaduueckoro aHaums3a IOoKa3aid,
4TO BCE KOJbIA MMEIOT PEKPHCTAIUIM30BAHHYIO, PAaBHOOCHYIO CTPYKTYpY, HpH
9TOM JUIsi BCeX OOpas3loB XapakTepHa pa3HO3EPHUCTOCTh B MpeneNiax IBYX
HOMepoB. B cpemnem dakTuueckuii pasmep 3epHa cooTBeTcTBYeT Ne3 mo
I'OCT 5639.

Jlna uccnenoBaHusl BIMSHUSL TEMIIEPATyphl HArpeBa MO 3aKajKy Ha pa3Mep
3epHa M YPOBEHb MEXaHWYECKHX CBOWCTB OT OJHOTO KOJblla OBbLT OTOOpaH
KOJIBLICBOI NMPHIYCK, U3 KOTOPOTO M3rOTABIUBAIM OOpa3lbl JJsl HCIBITAaHUI Ha

pacTsbkeHHe M JJIMTENbHYI0 IIPOYHOCTh, a TaKXkKe JUll MHUKPOCTPYKTYPHBIX
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uccnenoBanuit. Temmepatypa 3akanku coctasisuia 1000°C-1140°C. Crapenue
nposoauian npu temmneparype 7/80°C B TeueHue 5 yacoB U Ipu TeMmeparype
650°C B Teuenune 16 yacoB ¢ 0XJIaXICHUEM Ha BO3IyXe.

U3 pe3ysIbTaTOB UCTIBITAHUH CIIEyeT:

1. Temneparypa 1080°C, mnpu KkOTOpoil HaOmogaeTcss pOCT  3€pHa,
COOTBETCTBYET  CTaHJAPTHOM  TemImeparype,  MCIOIb3YEMOH  IpH
TepMO0OpabOTKE KOJIel.

2. Bo Bcem TemIepaTypHOM HHTEpBale BPEMEHHOE CONPOTUBIICHUE Pa3pBIBY
COOTBETCTBYET TPeOOBAHUSIM HOPMATHUBHOHW JOKYMEHTALMH, OAHAKO IPH
temneparype 1120° 3HaueHns UMEIOT MPEEIbHO AOIYCTHUMBII YPOBEHb.

3. Haumnast ¢ Ttemmepatypsl 1040°C HaOmrofaeTcsi CHIKEHHE YCIOBHOIO
npeaena tekydectd, npu temmeparype 1120°C u 1140°C wHabGuromaercst
CHIBHBIII POCT 3€pHa M CHIDKCHHE YCIOBHOTO Hpenena TeKy4ecTH [0
3HAUCHUH, BHIXOAAINX 32 HOPMATUBHBIE IPEAEIBL

4. XapaKTepUCTHKH IUIACTUYHOCTH BO BCEM HCCICAYEMOM TEMIIepaTypHOM
WHTEpBaJie  3aKaJOK CTAOWJIBHBI W HWMEIOT CYNIECTBEHHBIA  3arac
OTHOCHUTEIBHO HOpM TY.

5. IloBbllIeHNE TeMIEpaTypbl HarpeBa IOJ 3aKajKy CYIIECTBEHHO HE BIIHIET
Ha YpOBEHb JUIMTEIBHONH mpovyHOCTH. CleayeT OTMETHTh KpalHIO
HeCcTaOMIIBHOCTD IOJYYEHHBIX Pe3yNbTaTOB, KOTOpas Haubojee BEpOSTHO
CBsI3aHA C YyBCTBUTEJIBHOCTBIO TOH XapaKTEpUCTHKH s ciutaBa DI1718-
WJI k kauecTBy U3rOTOBICHHUS 00OPA3IIOB.

TakuMm 00pa3oM, Ha OCHOBE PE3yJbTaTOB HCCICIOBAHUIA MOXHO CIHEaTh
BEIBOJ O TOM, YTO JUISi OOECIIEUSHHS] MEJIKO3EPHHUCTOW CTPYKTYpPBI BO3MOIKHO
CHIDKCHHE TeMIlepaTypbl HarpeBa mox 3akanky g0 1040°C. [lanbHeiimiee
CHIDKEHHE TeMIIepaTyphl 3aKajku He oOecleudBaeT MOIydeHus 0ojee MENKOro

3epHa.
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TEXHOJIOTMYECKHUI IMPOLECC MOJIYYEHUS U3IEJINI
METO/0OM HOPOILIKOBO METAJLIYPITUH

3yesa B.B., UBanamkuna A A.

Hayunsrit pykoBoaurens — [lomyxuna T.E.,
Crynuacknii Texaukym nM. A.T. Tymanosa
e-mail: poluxina.tat@gmail.com, zuevaviktori@gmail.com

IMopomkoBass MeTaIypruss — 95TO 00NacTp HAyKH M TEXHHKH,
OXBAaThIBArOIIas TMPOHECChI IMOJYUYCHHS TMOPOIIKOB METAJJIOB W CIUIABOB H
00paboTKH MX Ul MOJy4eHHs noiyhabpukaroB U u3neauid. TeXHOIOrHYecKui
IpoLecC MONYyYeHHs U3AENU METOJOM IOPOIIKOBOI METaTyprud COCTOUT W3
CIIEIYIOIINX OTIePAITHIA:

- [ony4eHue NOPOIIKOB METAJIOB U CIUIABOB U ONPE/ICIICHUE UX CBOMCTB.

- ®opmoBaHue (KOMIAKTUPOBAHHUE) TIOPOIIKOB.

- CriekaHHe XOJIOJTHBIX MTPECCOBOK.

- JlomonmauTensHas 00paboTKa CIIEYSHHBIX W3ENHH.

[Topomiku METaulOB M CIUIABOB M ONPEJCICHHE HMX CBOMCTB IMOJYYalOT
JIBYM$I CIIOCOOaMMU:

- Mexanmndeckumu (pa3modl, pacibUICHAE, TPAHYILIIHSL);

- OU3UKO-XUMHIECKUMHU (METOJ] BOCCTAHOBIICHHSI MECTAJUIOB M3 MX OKHCIIOB
WIIH COJICH, 2JICKTPOJIN3 PACTBOPOB HJIM PACIIIABOB).

Bce mnosmydeHHbIE IMOpOLIKM IOJBEPralOTCs IPOBEPKE Ha KayeCTBO U
OIIPE/ICIICHNIO CBOUCTB.

dopMoOBaHHE — MOIYyYEHUE 3arOTOBOK C OINPEIETIEHHOW IUIOTHOCTBIO, II0
(dopme u pa3MepaM COOTBETCTBYIOLIMM ToToBOMY n3aenuto. [lepen dopmoBanuem
OOBIYHO TOPOIIKM IOJBEPraloT TaKUM MOATOTOBHUTEIBHBIM ONEpalMsIM Kak:

pacceB, OTXKUT', CMECIIMBAHUE ITOPOIIIKA.
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Cnekanue — 53TO OJHA M3 OCHOBHBIX TEXHOJIOTMYECKMX oIepaunui
HOPOLIKOBOM METALIypruy, B MpoLecce KOTOPOH NPOHCXOIUT MpeBpalicHHe
XOJIONHOM HPECCOBKUM B IIPOUHOE CEUEHOE U3JENUE C 3aJaHHBIM YPOBHEM
MEXaHUUYECKUX CBOMCTB.

ITopomkoBble MarepHanbl HaxOIAT NPHUMEHEHHE BO MHOIMX OTpacisix
HApOAHOIO XO3SHCTBA: B MAIIMHOCTPOCHUH, HMPUOOPOCTPOCHHUH, CYAOCTPOCHUH,
ATOMHOH IIPOMBIIIIEHHOCTH, B JIEKTPOTEXHUYECKOH IPOMBIIIIEHHOCTH U APYTUX.

HauGosnbliee pacrnpocTpaHeHUE MOTyYHIM IOPOLIKOBBIE MaTepuajbl B
MalIMHOCTPOCHUM IJIsI M3TOTOBJICHUS JCTAICH MAaIIMH. KYJIa4yKH, KpBIIIKH

MOAIIMUITHUKOB, CbI/IJ'H)TpI)I, TBEPABIC CIUIABBI U T.II.

HUCCIEJOBAHUE CBAPUBAEMOCTH
AJJIOMHUHHUEBOI'O CIIJIABA 1151

3emuoBa S1.C., ConobeBa U.B., BypsikoBckas A.A.

Hayunsle pykoBoguTens — 101eHT, K.T.H. JlaBbinenko JI.B.
MoOCKOBCKHIT MONUTEXHUUECKUI yHUBEpCHUTET, Kad). «MarepuaaoBeeHue»
Crymunckuii pmman MAU, kadenpa «TAOM»
e-mail: mami-davidenko@mail.ru, yana.zemtsova@inbox.ru

AKTyanbHOCTh M3y4aeMOW TeMbl CBs3aHa C TEM, YTO JKapOIPOYHBIC
cBapuBaeMble CrtaBel  cucteMbl  Al-Cu-MQ  SIBISIIOTCS  TTepCTIEKTHBHBIMU
MaTepuaniaMu JUIs  M3JeNIUH  HOBOW TEXHHMKH, pabOoTaroIUuX B  YCIOBHUSX
MOBBIIICHHBIX TEMIIEPaTyp U HArpy3okK. s GopMUpOBaHHs CTPYKTYpPBI CBAPHOTO
COCTMHEHMSI U OCHOBBI CIUIaBa, KOTOpas OOECreurBaeT IOBBIMICHUE CIYKEOHBIX
XapaKTepHCTHK, NPHMEHSIOT pa3UYHbIE PEXHUMBI CBAPKH W TEPMHYECKOM
o0OpaboTku. Ilenpto maHHOH pabOTHl SIBUJIOCH OINPEJCICHUE CKIOHHOCTH K
TpemKrHO00pa30BaHUIO P CBapKe alllOMUHUEBOTO crutaa 1151,

CrmaBel  cuctembl  Al-Cu-Mg B yIpOYHEHHOM COCTOSIHUM — MMECHOT
nByXx(asHoe cTpoenne — TBEPIBI pacTBop ((hasa o) m nurepmerammtun Al.CuMg
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(paza S), obpasyromine npu 3aKajike JErkKOIUIaBKYI0 9BTEKTHKY, C TEMIIEpaTypoi
mwiasnenust 518 °C. Bo BpeMsi NPOXOXICHUSI CBApPOYHOIO LUKJIA MPOHCXOIUT
OIUIABJICHUE I10 I'PAHHIAM 3ePEH, OCHOBHAs 4acTh METAIa OCTACTCS B TBEPAOM
cocrosHuu. Ilpu oxnaxaeHnu Meramia okosomoBHOH 3oubl (OIL3) moryt
00pa3oBBIBATHCS TOPSAYHE TPEIIWHBI B CBAPHBIX COSTHHEHHAX ITOJ BO3JCHCTBHEM
CBAapOYHBIX HAPSDKEHUH U nedopManuil B TeMIIepaTypHOM HHTEPBAJle XPYIKOCTH,
rJie Maja IPOYHOCTh U IUIACTHYHOCTH. CHavana 3aposKIaloTcss MUKPOTPEIIUHBI 110
KHAKAM TIPOCITOHKAaM IO TPaHHIAM 3€peH M3-3a KOHIICHTpAIMH Ae(hOpMaIiH.
3areM, mpu mocnenyoomeMm oxiaxaeHnn Metamia OLI3 m Bo3HUKAIOMMX B
pe3yibTaTe TOr0 PACTATUBAIOIIUX HANPSKEHHH NPOUCXOJUT pa3BUTHUE TPELIUH,
MPUBOJIAIIEE K XPYIIKOMY Pa3pyLICHUIO — TOPSIUM TPEIHHAM.

OrmpenieneHre CKIOHHOCTH CIIIaBa K 00pa30BaHHUIO TPEIINH HPOH3BOMIOCH
Ha 06pa3uax, UMUTHPYIOIINUX U3IOCIHUA C MOBBIIIEHHON KECTKOCTBIO KOHCTPYKIHH.
K takum oOpasmaM OTHOCATCS CBapka M HAIUIaBKa 110 OCHOBHOMY MaTepHaiy,
CBapKa KPEeCTOBOW MPOOBI M cBapKa KpyroBoi mpoOsl. IIpu cBapke oOpa3noB 10
OCHOBHOMY MaTepuaTy HpH ITABHOM TallleHUH JTYTH TPEIIUHEI He 00pa3yroTcs KaKk
IIPY MCHOJIB30BAaHUU IIPHCAJOYHON NPOBOJOKH, Tak M Oe3 Hee. OOpazoBaHHe
TPEIIUH BO3MOXKHO TOJIBKO IIPU PE3KOM OOPBIBE TyTH.

BeuM CBapeHBI JBa BHJA KPECTOBBIX MPOO: HexecTKas Ipoba; jKecTKas
npooa. IIpu cBapke HEKECTKOH MPOOBI BOSHUKAIOMINE MPH CBAPKE HANPSKCHUS He
OpUBOAAT K 00pa3oBaHUIO TpemuH. HeOompmas >KECTKOCTb KOHCTPYKIHMH
MPpUBOAUT K TOMY, YTO BO3HUKAIOIIUEC IIPHU CBAPKE OCTATOYHBIC HAIPSIKCHUSA
HEJ0CTAaTOYHBI JUIs 00pa30BaHMs TPEIIUH. B cirydae ¢ sxecTkoit mpoboil TpemuHb!
00pasyloTcs 10 OCHOBHOMY MaTepHaly HIDKHETO JHCTAa. 3a c4eT OONBIIOH
KECTKOCTH KOHCTPYKI[MM CBAapOYHbIC HANpPSHKCHUS HE PEIaKCHPYIOT 3a CYeT
nedopmanuii. B pesynpTrare B yriax npoObl CBapOUHbIC HAIPSDKEHUS IPEBBIIIAIOT

npeaec Npo4YHOCTH, YTO MMPUBOJAUT K 06p330BaHI/IIO TPpCUIVH
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Haubonee jxecTkoit mpo0Ooil it oOnpeseneHusl CKIOHHOCTH CIUIaBa K
00pa3oBaHUIO TPEUIMH SBISIETCS CBapka KpPyroBoil mpoObl B IKECTKOU
TEIUIOOTBOJISAIICH OCHACTKE: JUaMeTp Kpyrosoil nmpoOsl u3MeHsin ot 50 mo 100
MM TIPH Pa3JIHYHBIX CKOPOCTSIX CBapKH. YeM MEHbIIe CBApHBAEMBIN AUAMETD, TEM
BBIIIE JKECTKOCTb KPYTOBOH ITPOOHI.

[MpoBenenusie (paxrorpaduyeckue MCCICIOBAHHS MOKAa3ald, YTO CTCHKU
TPEIIMH B METaJUIe KPyTrOBOT'O LIBa COJEPIKAT U30JIMPOBAHHBIC YYACTKH, HMEIOLIHE
penbed M3 OTAENBHBIX IIapoOOpa3HBIX BEICTYIOB, T.e. BeTBEH 2 M 3 IMOPSIKOB
JPEBOBU/IHBIX KPUCTAUIMTOB. PaspylieHHe TaKoro BHAA MPOUCXOTUT MyTeM
paszieneHust JCHAPUTOB M0 JKUJIKUM IPOCIOWKAM MEXIy HUMH, UYTO SIBIISETCS
KJIACCHYECKMM MPU3HAKOM TOPSYUX TpPEIlUH. [lepBOHAYANbHO BO3HUKAIOT
3apOJBIIIHM TOPSYAX TPEIIMH MO JKWAKAM MPOCIOMKaM, a NpH JalbHeHmeM
OXJIOKJCHNHU, T.€. TOCJIE WX KPUCTAJUTU3AIMHK, TOPSYHE TPEIIUHBI CIyXKaT
HaJpe3aMd M TPHUBOAAT K MAaruCTPAJIbHOMY CMEIIAHHOMY XPYIKO — BSI3KOMY
Pa3pyLICHUIO.

CKJIOHHOCTh MaTepralla K OOpa3oBaHHIO TPEIIMH CPaBHHUBANIACh C
obpasuamu u3 marepuanos 1201 u /119.

BriBoamr:

- YeranoBiieHo, uto criaB 1151 ckioHeH kK 00pa3oBaHMIO rOPSiYMX TPEIIUH
10 OKOJIOIIOBHO¥ 30He.

- CKIJIOHHOCTB K TpelnHooOpazoBanuto cruiaBa 1151Hmke, yem cruasa /{19

U IpUOIN3UTENBHO cpaBHUMA cO ciutaBoM 1201
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Cexuust Ne 3 AdpokocMuUecKast TEXHUKA U
TEeXHOJIOTHH

PykoBoguTens cexnmu:
nou., k.T.H. Eropos E.H.

Kagenpa «TexHOIOTHS TPOU3BO/ICTBA ABUAIIMOHHBIX JIBUTATEIICH»
(496)644-29-20; e-mail: sf-mai@mai.ru

IMOBBILIEHUE AI[FE?.HOHHOﬁ MNPOYHOCTHU COEAJUHEHUSA
TUTAH-IIOJIUMEP B METAJIJIOIIOJIUMEPHBIX
KOMITIO3ULIUMOHHBIX KOHCTPYKIIUAX
CantbikoB A.B.

Hayunsrit pykoBogutens: noueHt, k.1.H. babun C.B.
Crynunckuit punnan MAU, kadenpa «TITAJ]»
e-mail: probele98@mail.ru

B HacTosiee BpeMs OJHMM W3 aKTyaJbHBIX HAIPaBJICHUS TPUMEHEHHs
THUTAHOBBIX CIUIABOB SIBISIETCS HM3TOTOBICHHE HA WX OCHOBE CIIOMCTBIX
KOMIIO3UIIMOHHBIX MAaTCPHUaJIOB, METAJUIIOJIUMCPHBIX KOHCprKHHﬁ. BonwsmmaCTBO
METaJUIIOJIMMEPOB M3rOTABIMBAIOTCS HA OCHOBE alroMuHHs. OIHAKO, HECMOTPS
Ha TO, YTO THTaH TsDKeJee allOMUHHsA, OH oO0iajgaeT psAJoM NpPEeUMYLIECTB:
BBICOKAsI y/IeJIbHAsI IPOYHOCTD, HU3KAs TEINIONPOBOJHOCTD, HU3KHH KOdpduimeHT
TEPMHUYECKOTO pacIIMpeHusi, 00JIee BHICOKAs, YeM Y AIIFOMHHUS, TEPMOCTONKOCTb.

3a pyOexoM BeJeTcsi aKTHBHAsi pa3pab0TKa THTAHIOIUMEPHBIX CIOUCTBIX
MaTepHaloB U UMEIOTCS ONpeAeIeHHbIE yCIeXu B ATOH obsacTu. OTeuecTBEHHbIX
QHAJIOTOB TaKOI'0 pOJa MaTepHaliOB B HACTOSIIEE BpPEeMsl HE CYHIECTBYET, 4YTO

TMOATBEPKAACT AKTYyaJIbHOCTH HpO6J’[eMBI n HeOGXO}II/IMOCTL TIPOBCACHUSA
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MCCIIeIOBaHUI M pa3paboTOK B TaHHOM HampasieHuu. [1o cpaBuenuro ¢ CUAJI-1
(c» =800 MIIa) TuTanmonuMep Ha ocHOBe ciuTaBa BT23 umeer npejern mpo4HOCTH
B J1Ba pasa 6onprnii (o, =1500 MITa).

«CmabbpIM» MECTOM METAILIIOIMMEPHBIX KOMIIO3HIIHIA ABISACTCS TIEPEX0THASL
TPaHULA COCOMHEHUS MOJMMEPHBIM KOMIO3UT — MeTall. B Hacrosmedl pabore
UCCIIEI0BANIaCh BOBMOXKHOCTD MOBBINIEHHSI IPOYHOCTH ar€3HOHHOIO COSIUHEHMUS
B THTAaHTOIMMEPHOM KOMIIO3UTE MEXTy THUTAHOBEIM U  MOIHMEPHBIM
KOMITO3UIIMOHHBIM MaTepHaIoM IMyTeM CO3/aHHUsS MPOMEXKYTOYHOTO KaIHIISIPHO-
MOPUCTOrO 1IepoxoBaToro cios. IIpomexyTouHblif MOPHUCTBIN ClOM co3gaBaics
METOJOM IUIA3MEHHOTO HAalbUICHHs B MHEPTHOH KOHTPOIUPYEMOW cpene ¢
HOMOIIBIO Hacagka. IIpOMeXyTOYHOE MOKPBITHE COCTOSIIO M3 JABYX CIIOCB:
noacnost Tomumuor 0,05-0,07 MM M3 MOPHCTOrO IIEPOXOBATOrO THTAHOBOTO
caa BT1-0 u xanwuispao-nopuctoro ciost tonumuoi 0,1-0,12 MM u3 crasa
OIl 741. CrpykTypa M COCTaB NPOMEKYTOYHOTO CJIOS BBIOMPAJIUCh HAa OCHOBE
UCCIICIOBAHUI MPOYHOCTH CBA3M KOMIIOHCHTOB KOMITO3UIIMM C THTaHOBOM
OCHOBOH M CTEKJIOTIACTUKOBEIM KOMMO3uTOM. COeTHHEHNEe THTAHOBOTO CIIIaBa C
«IOKPBITHEM-TI0/ICTIOeM» (THTaHOBBINH cmiaB BT-20 — mnoxcinoit BT1-0) umeer
HPOYHOCTH CBs3U 1pu casure 6; =120 MITa. CoeanHeHNE KaITMLIIPHO-TIOPUCTBIH
cioit u3 cruiaBa DI1741 co crexnomnactukoMm BIIC20 o, =48 MIla. Pazpymenue
THUTAHIIOJIMMEPHOIO KOMIIO3HIMOHHOTO Marepuana BT20-BT1-0+211741-BIIC20
IPOUCXOAUT IO CJIOI0 CBSA3YIOLIEr0, YTO TOBOPUT O JOCTUTHYTOM IIperese
[IPOYHOCTH HA CIIBUI JAHHOI'O COEJHHEHUSL.

[IpoBeneHHBIE  WCCNEAOBAHMSA  IOKA3ald  BO3MOXKHOCTH — MOBBIIICHUS
MPOYHOCTH aATE3MOHHOTO COCJWHEHHS KOMIIOHEHTOB METAJIIIOIHNMEPHOTO
KOMIIO3MIIMOHHOTO ~ MaTepuaia [i-CTeKJOIUIACTHK  METOJOM  IUIa3MEHHOTO

HaIlbIJICHUSA ITPOMEKYTOYHOT'O CJIOA. YnqueHHe aJIrC3MOHHBIX CBOMCTB MO3BOJIUT
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MIOBBICUTH YIPYTrO-NIPOYHOCTHBIE u 9KCIUTyaTalluOHHBIE CBOHCTBA

THUTAHIIOJIMMEPOB.

PACYETHASA OHEHKA TEMIIEPATYPHOT O I1OJISA BKJIAJABIIIA
PAKETHOTI'O COIUIA U3 KAIMWJJISIPHOI'O BOJIb®PAMA C MEJbBIO
B KAYECTBE HAITIOJIHUTEJIA, IOJYYEHHOI'O IIVIASMEHHBIM
HAIIBIJIEHUEM

Jemun J1.B.

Hayunslii pykoBoauTens: nou., K.1.H. babun C.B.
Crynunckuit punmnan MAU, kadenpa «TITA]»
e-mail: denis_demin_acm_1899@mail.ru

Bxmagpimn coma  sBiAeTCS OJHMM M3 HamOosiee TEIUIOHANPSDKEHHbBIX
9JIEMEHTOB KOHCTPYKIIMM DPAKETHOI'O JIBUTaTelNsl TBEPJIOro TOIulMBa. PemieHue
npoOsieMbl  TEIUIOBOW  3allUTHI  COMJIa MpPU TOMOIIM BKJIAJbIIA COMa ¢
KanWUIAPHOM CTPYKTYpOW MO3BOJISET CJeaTh JABMIaTesb 00JIee COBEPILEHHBIM,
MOBBICUTH HA/Ie)KHOCTh IBUTATENSI U JUIUTEIBHOCTD €r0 padOThI.

B Hacrosimieit paboTe paccMOTpPEH BONPOC TEIUIOBOH 3allUThl BKJIAJbIIIA
MyTeM TOPUCTOTO TPAHCIHMPALMOHHOTO OXJAXKICHHUS MEAblo, KHUISIEH B
Kanmwuisipax BOJb(PaMOBOIl  MaTpUIIBl COIUIOBOTO  BKJajbla. 3BecTHbIE
MaTepuanbl, Takue Kak rpadur, BojJb(paM-MeTHbIe ICEBIOCIUIABBI, KapOumHas
KepaMuKa O0JafaroT  psOOM  HEIOCTaTKoB  (rasoBas odposust  rpadura,
HEPaBHOMEPHOCTb PACIpPECIICHUsT MEIH TI0 ICEBIOCIUIABY, HHM3Kas CTOMKOCTh K
TepMoyaapy KapOHIHBIX MaTepuanoB). [IpuMeHeHHe BKIAABIIICH ¢ KamHULSIPHO-
MOPHUCTON MaTpUIel U3 Bolb(pama ¢ KanUUIIPHBIMU KaHaJIaMH 3a/laHHOH (hOpMBbI
U pa3MepoM, NPONUTAHHBIMU ME/bIO, MO3BOJIAET YCTPAHUTH yKa3aHHbIC BbILIE

HCIOCTAaTKu.
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B pabore paspaboraHa CTpyKTypa KamMUIIPHO-TIOPHCTOrO BOJIb(ppam-
MEIHOI'0O BKJjajbllia, METOAbI q)OpMI/IpOBaHI/ISI TakKkoro I/I3Zleﬂl/lﬁ IIyTEM NIPUMCHCHUSA
HOCIOWHOr0  IUIa3MEHHOrO  HambUIeHHs.  Pa3paboTaHa  ycraHOBKa s
M3TOTOBIICHHS BKJIA/IBIIICH B IIOIyaBTOMATHYCCKOM PEKIME.

B mensx TeopeTHyeckoro 000CHOBaHUsS PabOTOCHOCOOHOCTH KOHCTPYKIIMIH
TaKoOro poja MPOBEACHA pacyeTHas OLEHKA TEeMIEePaTypHOrO MOJIsI BKIIAJBIIIA.
IIpuHIMAIOCh, YTO BKJIAJBINI paboTaeT KaK HOTIOTHTENb TEIUIa, 10 TeX HOp, MoKa
TeMIlepaTypa €ro MOBEPXHOCTH HE [JOCTHIaeT TOYKH KHIICHHs Meau. Torzaa
HAYMHACTCS €€ HCIapeHHe C 00pa3oBaHWEM 30HBI  KAIMULIPHO-TIOPHUCTOTO
Boib(dpama, yepe3 KOTOPbIH (GuibTpyercss mapooOpasHas Mens. Ilap orOupaer
JOTIOJIHUTEIBHOE KOJIMYECTBO TeIUIa OT MOPUCTOro BoJb(ppama, TAKUM 00pasoM,
elle MOHMKACT TEMIIEpaTypy IOBEPXHOCTH CTCHKH. Temreparypa BOIb(ppaMoBoii
CTEHKHM OCTaeTCsl MPUOIM3UTENHLHO PAaBHOW TeMIepaType KUIIEHHS MEAU IpH
3a/1aHHOM JIaBJICHUH [aPOB.

HCXOZ!HI)IG JAHHBIC JUIA pacyeTa

Temmnepatypa ropsiaux razos Tr=3650 K,

Japnenue ropstuux razos Pr=40 ar,

Koa¢puuuent rennooraaun - 2,5 - 104 Br/(m?- rpan)

IpoaomxuTensHOCTH Harpea cTeHku T = 80 c,

Topucrocts IT= 0,4

JluameTp KpUTHYECKOTO ceueHus cormna dg= 160-10 2 m

TonmmHa crenku Biaazpima § = 70-10 2 m

Temnodusnyeckre AaHHBIC BOMb()pamMa M MeIu HMCIOTCS B CIPABOYHOM
JUTEpaType.

BriBogpI:
Teoperruueckas OLEHKAa TEMIIEPaTYpHOrO MOJS BKIAJbIIA IOKAa3ajia, 4To
JaHHasT ~ KaMWUBIPHO-TIOPHCTasi ~ KOHCTPYKIHMS  BKIAQJBIIA  YIOBIETBOPSIET

Tpe6OBaHI/IHM, NPEABABIACMBIM K COBPCMCHHBIM IBUT'ATCIIAM.
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IMocne 30 ¢ paboTel TemmepaTypa OCTaeTCsl HIKE AOMYCTHMOW, W3 Yero

CJICYeT, YTO KOHCTPYKIIUS OCTaeTCsl B paboyeM COCTOSHHH.

SAJEPHBIE IBUT'ATEJIN
HonxoBeknii A.A., Kyaukos U.A.

Hayunsrii pykoBonuTens — goueHt, k.T.H. Eropos E.H.
Crynuuckuit punnan MAU, xad. «TITAI»
e-mail: penagod@yandex.ru

SnepHblit 1BUraTeab — 3TO JABUraTelb, MCHOIb3YIOIIUN YHEPTUIO NEICHUS
WU CUHTE3a sep MUl Co3JaHus peakTUBHOI Tsaru. CylEecTBYIOT sJepHbIE
pakernble auratenu (SIPJ]) u sigepHble NPSIMOTOYHBIC BO3IYIIHO-PCAaKTHBHBIC
meurarenu (SIIIBPT). x paspabotku navanuch B8 CCCP u CIHA B xomnre 40-51x
rozos 20 Beka. [TepBbIM caMOJIETOM ¢ OTKPBITOM CXEMOH cTan aMepuKaHCKuil X-6,
OCHOBOI st KoToporo cran OomOapaupoBumk B-58. Ilozxe camoier
MOJICpPHU3UPOBAIM U OH moiyumi obosHaueHne NB-36N. B pamkax ucnbitaHuit
1956-1957 rosoB BBIMOJHMI 47 MOJETOB, MOCIE Yero mporpaMma Oblia 3aKphITa.
A B Mapte 1961 Ob11 3akphIT poekT «ANP» okonuatensno. B CCCP xe nexper o
pa3paboTKe caMOJIeTOB C aTOMHBIM JBHraTeJIeM BhILIEN TOIbKO B 1955 roay, Ho B
1958 romy ObLT yKe CO37aH MEpBbIil aBUAMOHHBIN peakrop. B 1959 mnossuics
camosier TVY-95JIAJI. B 1959 romy »stoT camoneT coBeprmmin 34 Tonerta.
BrocnencTBum ObUIM IUIaHBL cO31aHUS Ha ero Oase camonera Ty-119, Ho sTHM
IUIaHaM HEe CyxaeHo Obuio cObiThes. Takke B CCCP  mpoekTupoBaiuch
CBEPX3BYKOBbIC OOMOApIMPOBIINKH HA JABUraTelsiX ¢ OTKPhITOM (mpoekt M-60) u
3amkHyTOd (mpoekr M-30) cxemamu, a TaKKe ATOMHBIC IPOTHBOJIOJOYHBIC
caMmoieTsl Ha ocHOBe AH-22, HO m3-3a pacnaga CCCP pa3paboTku ObLIn
CBEPHYTHL.

[MapannensHO ¢ ABHALMOHHBIMH ATOMHBIMH Pa3pabOTKaMM, BEIHCh U

KocMuveckue u3bickanusi. Tak, B 1954-1955 romax yuensie Jloc-AnamMoccKoi
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nabopaTtopuu MOJArOTOBHIIM JIOKJa 0 Bo3MoxHocTH cosnanus SIPJI. C 1956 r. Bce
yeunust PanuanonHoit 1aboparopuu ObUTH HAIIPABJICHHBI HA CO3JaHUE SIEPHOTO
OPSIMOTOYHOTO BO3MYIIHO-peakTiBHOTO asurarens (SIIBP/I) mo mpoexkty PLUTO
(B Jloc-Amamoce 3amsiuch cosmanneM SIPJ[). Opnmako, BBHIY IUIOXHX
9KOHOMHYECKHUX IT0Ka3aTeledl M UTMTeNBHOCTH Pa3padoTOK, a Takke He CaMBIX
yIauHbIX MCIBITAaHUI [BUraTenel JIMHUM TOry, pa3paboTKu OaIMCTHYECKUX
paker Ha SIIBPJ] 6bumn 3akpbiThl. B CCCP ObLIM ILIaHBl [0 Pa3MELICHUIO Ha
pakete «bypsi» AIIBPJI, HO mpoekT 3aKkpbutn U3-3a IpobiaeM ¢ pa3paboTKamH.

B paMkax KOCMHYECKOW TOHKH 00€ CBEpXACp)KaBbl PAaCCMaTPHUBAIIH
BO3MOXHOCTb co3fanust SIPJ] mis kocmudeckux neneid. CBou pa3paboTku ObLIM
kak B CCCP (P1-0410), tak u B CIIA (nmpoext «NERVA»). PazpaboTku Benucs ¢
cepeauHbl 1950-bIX, M, XOTSI MHOTHE POSKTHI OBLUTH 3aKPBITHI, OHU ITPOJIOIDKAIOTCS
u 1o ceit gerb. OcobenHo crout oTMeTuTh mpoekTsl «Orion» (CIHA) u simepHsIit
camoner M-19 B CCCP.

SIP]] OBIBAIOT >KUAKOCTHBIMU U MMITYJIbCHO-B3pBHIBHBIMH. [IpuHIMI paboTh
OCHOBAaH Ha HarpeBaHuMM pabouyero Tejxa SHEPrued  BHYTPUSAICPHBIX
B3aumozeicTBuil.  OCHOBHOE  NPEUMYILIECTBO  Iepei  KHUIKOCTHBIMM U
TBEPAOTOIUIUBHBIMHE QHAJIOTAMU — BBLICOKOE 3HA4YECHHE YAENHHOTO HMITYJIbCa, a
OCHOBO#i HEJOCTAaTOK — BBICOKAs OKOJIOTMYECKas OMAaCHOCTh (3apakeHne
armoctepsr). Ha ceropHsimHuil J€Hb HW3BECTHO O CO3[aHWH IIPUHIUITHAIBHO
HOBBIX THUIIOB SCPHBIX IBHUTaTeNeld Ui KPBUIATBIX paKeT CTPaTerHuecKoro
Ha3HaueHus B Poccun, B pe3ynbTaTe 4ero JaHHBIH THII PaKeT CIIOCOOEH MOPas3UTh

Mo0YI0 TOYKY Ha 3eMJie, CTApTOBAB U3 JIOOOH TOUKH.

62



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

KBAJIPO-KOHBEPTOIIJIAH
Jlemun /I.B., CaarbikoB A.B.

Hayunsie pykoBogutenu — 1oneHr, k.1.H. babun C.B., mouenT, k.1.H. Eropos E.H.
Crynunckuii punuan MAU, kad. « TTTAI»
e-mail: denis_demin_acm_1899@mail.ru, probele98@mail.ru

KonBepromnanel — 93TO JeTaTelbHBIC ammapartbl C IOBOPOTHBIMU
IBIDKUTETSIME  (KaK, TOpaBWIO, BHHTOBBIMH), CIIOCOOHBIE  OCYIIECTBISTH
BePTHKAIBHBIA  B3JIET W  IOCAAKy, Kak BEpTONET, M  JUIHTEIbHBIN
BBICOKOCKOPOCTHOI! TIOJIET, KaK CaMOJIeT, COBEPIIAOIINIT TH JBa peXUMa I0JieTa
C IOMOLIbI0 MpeoOpa3yeMoll HEeCYUIECBIKUTEIBHOW CcHUCTeMbl. braromaps
MOBBILICHUIO aPOJUHAMHUYECKOr0 KayeCTBa M CHATHIO OTPAaHUMYCHHUH CKOPOCTH,
OPHUCYIIMX B TOPH30HTAIBHOM IIOJIETE BEPTOJECTHOMY HECYIIEMY BUHTY (CpBIB
MOTOKA, BOJTHOBOW KPHU3HC), KOHBEPTOIUIAHBI HMEIOT CKOPOCTH TI0JIeTa, OJIN3KHE K
CKOPOCTSIM JIO3BYKOBBIX CaMOJICTOB, U CYIIECTBEHHO OOJIBIIYIO IO CPaBHEHHUIO C
BEpTOJIETaMH JaJbHOCTh IMOJE€Ta W TPAHCIOPTHYIO IPOM3BOIUTEIBLHOCTD.
OyHKINOHAIEHO ITOJO0HBIE KOHCTPYKIIMH OTHOCSAT K BUHTOKPBUIBIM JIETATEIbHBIM
anmaparam.

JlaHHBIE JIeTaTeNbHBIC amlmaparbl YK€ JaBHO NPHOOPETH MHOXKECTBO
OIBITHBIX MoJiesiell. TakuMK U3 HUX SBIIsIeTCsl KOHBepTOIian ¢pupM bemt u BouHr.
Onu pazpadoranu XV-3, XapaKTEepUCTHKH KOTOPOTO OBLIM CIIEIYIOIINE. B3JICTHAS
macca — 2180kr, ckopocts -280 km/4. OHH HE CTaaM OCTAHABIMBATBCS U YKC B
1982 r. 6bu1 pazpaboTan MHOroueneBoil koHBepromnan V-22 «Ocnpu», IepBbIi
nosier kotoporo yxe coctosuics B 1989r. B CCCP ke, pa3pabarbiBaics MpoeKT
konBeproriana MI-30 ¢ faHHBIMH, TOXOKHUMH Ha amepHKaHckuit V-22 «Ocnpu»,
HO €ro MpOW3BOJICTBO OBLIO OCTAHOBJICHO M3-3a MpEKpaleHns (HUHAHCHPOBAHHUS.
B macrosimee Bpemst kommanust «Liliumy» (aemerkas) paspabaThiBaeT HepBbIii

MOJIHOIECHHBIN CBerJ’IeFKI/Iﬁ DJICKTPOCAaMOJIET.
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B Hacrosimee paboTe MBI HCCIEOyeM 3aBHCHMOCTb adpOAMHAMHYECKUX H
KOHCTPYKTHUBHBIX OCO6CHHOCT$IX KOHBEPTOIUIaHa [Ji1 TOrO, ‘1T06bl HaUTH
ONTUMAJbHBIA BapHaHT KOHCTPYKUMH. [IpenMyIIecTBO [aHHBIX alapaToB:
OTHOCHTEJIBHO Mayble rabapuThl, HU3KHH YPOBEHb IIyMa, dHEPro3aTpaTHOCTh, a
TaKoKe MPaKTUYHOCTH IIPUMEHEHHUS B PEaIbHBIX TOJIEBBIX YCIOBHSX.

Leanb padoTsi:

1) VBenuuuth CTaOWIBHOCTE M GE30MACHOCTH JIETATENIBHBIX AIlapaToB
(oTcyTCTBHE HEOOXOAMMOCTH CTPOrON GAaNaHCUPOBKUM OTHOCHTEIHLHO HECYIIUX
BHHTOB).

2) TIOBBICHTB CKOPOCTb TOJIETA U HECYIILYIO CIIOCOOHOCTb.

3) TTOBBICUTH JAATBHOCTD MOJIETA.

4) TIOBBICUTH MaHEBPEHHOCTb.

Pe3yJbTaThl aHAJIN32 CXEM KOHBEPTOILIAHOB H KBAJ{POKONTEPOB

Ha nanHoMm stame 5Ta paboTa HaXOAMTCS Ha CTaAMU pa3BuTHs. [IpoBencH
aHaJM3 CYIIECTBYIOIIMX CXEM KOHBEPTOIUIAHOB, UX MPEUMYILECTBA U HEOCTATKH,
BO3MOXHOCTh NIPUMEHCHHSI CXEMBI KBaJ[pOKONTEpa /Uil KoHBepromiaHa. Ceiiyac
BezieTcsl paboTa HajJ KOMIIOHOBKOW W (popMoill Kopiyca HOBOTO THOPHIHOTO
JIETATCIBbHOT'O anr[apaTa, PIHlyTCﬂ BO3MOXHBIC BapI/IaHTI)I €ro BHCIIHETO BHUJAAa U
a’POJIMHAMMYECKUX XapaKTepUCTUK. Tak ke Tepel HaMHu CTOMT 3ajada
ONpEJICIICHHUsT Pa3MEIICHUS] BHHTOB M HMX XapaKTEPUCTHK, YTOOBI JTOOUTHCS
HY)KHOTO pe3yjibTaTa B MapaMeTpax CKOpocTh/Bec/pacxom sHepruu. B Hamreit
KOHCprKI_II/II/I, l'IpCI[l'IOJ'[O)KI/ITeJ'ILHO 6yz[eT 4 BHUHTA, JABAa BUHTA Ha KpBI.]'II)SIX, 110
OZlHOMy BHUHTY Ha KpI)IJ'lO COOTBCTCTBCHHO, OJIUH BUHT B XBOCTOBOPI yaCTu U OAUH
BUHT HEMOCPEICTBEHHO B HOCOBO YacTH.

JlanpHeiiee Ha3HAUCHUE:

1) TpaxunuoHHOE IPUMEHEHNE OSCIIMIIOTHBIX JICTATE/IBHBIX AINapaToB
2) IloBbllIeHHAsT aJbHOCTh MOJIETA OJHOBPEMCHHO C BO3MOXKHOCTBIO
BEPTUKAJILHOT'O B3JIETA, IOCAJKU U 3aBHCAHUsI HA MECTE.
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a) KBagpokonTepsl MOTYT M 3aBHCAaTh M B3JIETaTh BEPTHUKAIBHO, HO HX
XapakTepu3yeT MeHbllas CKOPOCTb M JalbHOCTh M3-3a 3aTpaT DHEPruU Ha
MOJI/IepKaHus arnapara B BO3/yXe.

6) BecIHIOTHUKH — CaMOJIEThI HE CIIOCOOHBI 3aBHCATh M 3AITyCKAIOTCs, KaK
MPaBUIIO, C KATaIlyJIbThI.

3) B mepcnekTrBe mpu pa3paboTKe eMKHX UCTOYHUKOB MUTAHUs (HAPHMED,
TBEP/IOTEIBHBIX AKKYMYJISITOPOB) BO3MOXKHO HCIIONIb30BaHWE B KadecTBe 1-4
MECTHBIX MTACCaKUPCKUX JIETATEIbHBIX aIlapaToB.

«OH BCEX ITO3BAJI B KOCMOC!»
Crapuukosa E.C.

MBOY «COI No5»
Hayunsrii pykoBoautesb — wieH Qpenepanun Kocmonastuku Poccun,
BeTepaH KocMmoapoma baiikonyp Kyumenxo 1.B.
e-mail: lenka.starchikova@gmail.com

Mmuoro smuTeToB momoOpanu MBI IS Xapaktepuctukun XX Beka. Ho,
MOXaJyH, camblii OJM3KHI — BeK kocmoca. He Oynem CKpOMHHYATh - HEMAIYIO
POJIb ChIrpalla B 9TOM IIpoLiecce Hallla cTpaHa. M ecau korna-HUOYAb 3eMIISIHE MU
NpPEACTaBUTENIN MHBIX LMBWINM3AIMKA BbIcamaTcs Ha Jlywe, To Hapsamy c
OTIEYaTKaMH aMEpPHKAaHCKUX OOTHHOK OHHM OOHapyKaT MeTaTIHYecKHe
Oapenbednl ¢ OykBamu «CCCP».

[lepBelii mosieT yesnoBeka B KOCMOC — 3TO JIaBHSSI MeuTa YeJIoBeYecTBa. JTO
nepBblid mar! Ho 3TOT mar Bo#geT B UCTOPUIO YETOBEYECKON IUBHIM3ALUKN KaK
CaMBbIil SIPKUH TPUMEpP CIUIOYEHHOCTH KOHCTPYKTOPCKOW MBICTH, COBPEMEHHBIX
OTKPBITHI YYEHBIX TOT'O BPEMECHHM, HEMOCHJIBHOTO TPyAa MPOCTHIX PabOuuX
HETOKOJeOMMOi BEephl BCEX COBETCKHUX JIFOAEH B JOCTHKEHHUE OCBOCHHUS KOCMOCA.
VYenemnsie nonersl nepBblx MC3 1m03BOAMAM BIUIOTHYIO MOJOWTH K PEIICHUIO
HEBUJIAaHHOM, TPaHAMO3HOM 3a7a4M — TOATOTOBKM II0JIETa YE€JIOBEKa B KOCMOC.
OpraHu3aTopoM W BJIOXHOBUTEJIEM OCYILICCTBICHHS JTOH 3aJaudl BeKa ObLI

C.IL KoponeB — OCHOBOIIOJIOKHHUK HpaKTH‘IeCKOﬁ KOCMOHAaBTHKH, CO31aTCJIb
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3HAMEHHUTON «CEMEPKH» M TEPBBIX MCKYCCTBCHHBIX CITyTHHKOB. 14 stHBaps 1959
rojla COCTOSUIOCH 3acelaHHe. YdeHble o0CyxkJanu OyAyLIMil IOJIeT 4elIoBeKa B
KocMoc. Pasropesicst ciop o TOM, Kakue HaBBIKK MOTPEOYIOTCS OyaymieMy HMHIOTY.
Brictymmun C. KoponeB. OH cumrtan, 4ro KaHIWIATOB CIIEAyeT OTOMpAaTh W3
JIETYNKOB.

11 okrsa0ps 1960 roma ¢ rpupom «Cos.cexperHo. Oco0oil BaKHOCTHY
BBIILIO MocTaHOBieHHe «O6 00bekTe «BOCTOK-3A» M COEpKano Takue CTPOKH:
«[IpuHATH TPEIIOKEHHE O IOJrOTOBKE M 3aIllyCKe KOCMHYECKOTO KOpadis c
yenoBekoM B Jekabpe 1960 roma». Ilouemy mepBblii KOCMHYECKHH KOpaldib
Ha3Banu «BocTok»? Ha koHKypce ObLIIO MHOTO CIIOPOB M FOPSIYUX OOCYXKICHUH.
OcTaHOBMIIUCH Ha OHOM — «BocTok». 1 Beb AEHCTBUTENBHO KPACHBOE MM, CO
cmbiciioM! Benb «BOCTOK» — 3TO OTKyZa CBET, Ha4ajo HOBOTO JHs, oTKkyaa CoHie
HA4YUHACT 03apsATh HAILY IJIAHCTY.

B orbope mneporo otpsima kocMOHaBTOB ydacTBoBaimd 3500 BOEHHBIX
JICTYMKOB, JOOPOBOJIBIIEB, C BecoM, He Oosiee 68 kr u poctom He Gonee 165 cm, —
o0s3arenbHOE ycnoBue. «Illapuk», rae 1omKeH ObUT HAXOMUTHCS KOCMOHABT, OBLT
HeOONBIION — BeC W TrabdapuThl ONpE’eNsla «TOJOoBa» pPaKeThl. A OHa
INPOEKTUPOBANAcCh HE Ul IIOJIETa 4YeJIOBEKa B KOCMOC, a OISl TEPMOSICPHOTO
3apsiaa, KOTOpbIi Hajgo ObuTo mocTaBisaTh o CIIIA.

Tlarapun orBeyanm BceM TpeOOBAaHUSIM, KOTOpbIE TPEOBABIUINCE K
KOMaHJMpY TEpPBOro MUJIOTHPYEMOT0 KOCMHYECKOrO KOpaOiyisi: OH ObUT cMed,
pelnTeNeH, XOPOLIO IIOHMMAall U CTENEeHb PUCKA, U OTPOMHYIO MOpPAIbHYIO
OTBETCTBEHHOCTb IePEe/T JIFOIbMH, MEPe]] YeJIOBEYSCTBOM 32 YCIIeX MEPBOro Iara B
HEBEJIOMBbIH MHp. Bech 3eMHOI mIap TMOMHHUT HMs, JIMIO, HEOOBIKHOBEHHYIO
yieiOKy FOpusi AnekceeBuua. «OH BceX HAc MO3Bal B KOCMOC», — CKaszal O HEM

amepuKaHcKuil actponaBT Heiin ApMcTpoHr.

66



YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

Hecmotpst Ha Bce TpyauocTu, FOpwmii ['arapun cymen craTh KOCMOHAaBTOM
Ne 1. C.II. KoposneB kak-To ckazajl: «B HeM CYaCTIMBO COYETAeTCs IMPHUPOAHOE
MY’KECTBO, AHAIUTUYECKUH yM U MCKIIOUUTENbHOE Tpynpomobue». W 310
nelicTBuTenbHO Tak. OH He BOLIEIN, OH BJIETEN B HCTOPUIO YeloBedecTBa 12 ampers
1961 roma B 9 uwacoB yrtpa. «Ilo-e-xa-nmu!» — kpukHyn [arapun. Ilocne sToro
20 cexkyHI Ha 3aIMCH CIUIOIIHBIE NOMEXHM M ILIyMbl, a MOTOM 3a()UKCHPOBAHBI
nepsble cnoa [arapuna B mnosere: «'3aps-1", s "Kemp". Bcee mnpoxoaur
HOpMasibHO. CaMOYyBCTBHE XOpOIee, TyBCTBYIO Ieperpys3Ky, BHOpanus». Yepes
HECKOJBKO MUHYT NPOHM30LIET cOPOC TOJOBHOTO oOTeKaTems, ¥ ['arapun yBuzen B
WUIFOMUHATOpE TroiyOyr 3eMIIl0 W COBEpIIEHHO uepHoe Hebo. Spkue
HEMUTAIONIHE 3BE3[bl CMOTPEIH Ha HEro. DTOr0 HHUKOIJA HE BUIEN HU OJUH
kuTenb 3emid. IlepBbIii 4YenmoBeK C TpeTheil IUIaHeThl 3Be3nbl kiacca G-2,
Oerymieii B JaHHOE BpeMsl K CO3Be3iMI0 [epkyieca, Jierel B KocMoce. Tak
Ha4yajgoch yTPO KOCMHUYECKOH 3pbl. Bo3BpalieHne u3 KocMoca MPOHU30LUIO B TEX
caMbIX MecCTax, rje ['arapuH BHepBble B )KH3HU JIeTal Ha caMoiéTe, B CapaToBCKOH
obnacty, HemonanéKky oT DHrelbca B paiione cena CMenoBKa.

ITepBblii ar B HOBYIO, KOCMHYECKYIO 910Xy 3aHsu1 Bcero 108 munyT. Tak B
MHpe MOsBUIACH HOBas mpodeccust - KOCMOHABT. «['arapuH He TOJIBKO 03Bl HAaC
BCEX B KOCMOC, HO ¥ CBOMM TI0JISTOM TPHU3BAJl HAPO/IbI IUIAHETHI K COTPYAHUUECTBY
B H3YUSHUH U OCBOCHHH KOCMOCa», — paccKa3biBall KocMoHBat-2 ['epman TUTOB.

Op6I/ITaJ'[LHBIe MOJIETHEI MHOKHINCE. B HUX Y4aCTBOBAJIN BCE€ HOBBIC U HOBBIC
monu. W Tarapun xoren nerats eme MU eme. OH roroBuics K HOBOMY
KocMu4eckoMy crapty. 27 mapra 1968 roma [arapuny Haaiexanio TpPUXKIbI
MOMHATECSL B BO3AYX. I[IepBBIil BBIIET BMeCTe C ONBITHBIM HHCTPYKTODOM —
komanaupom noika B.C. CeperunbiM. OH 0SKEH ObUT BBITIOJIHUTH 0053aTEIIbHY IO
MUJIOTXHYIO IIPOrpaMMmy, 0e3 KOTOpPOH JIETUMKOB CaMOCTOSITENILHO B BO3IYyX HE

BhinyckatoT. B 10 wacoB 19 MuUHYT camouieT BbIJIETEIN /sl BBITOJHEHUS y4eOHOTrO
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nojiera. A 4epe3 12 MUHYT TOCI]ie B3jIeTa MCTPEOUTENh PyXHYJ C BBICOTHI OKOJIO
3,5 kunomerpa u Bpesaics B 3emiro. OOIOMKHM HCTPEOMTENsS W OCTaHKH Tell
JISTYUKOB HAIIUTM B TOT JK€ JEeHb BONMmM3u nepeBHu HoBocenoBo Biamummupckoit
obJacTu.

[TyTh KOCMOHaBTa K KOCMHYECKHM BBICOTaM TepHHUCT. OH CBSA3aH C PHCKOM.
IOpuii T"arapun 3Han 310, CeronHs ero Her cpeau Hac. Ho 4TOOBI MBI HU JieTIaiiy,
Ha KakuxX Obl KOCMUYecKuX KopaOusix Hu serany, FOpuit ['arapun Bcerna Oyzer ¢
HaMHU.

«KocMuyeckne mojeThl — BeNMMUYalIas MeuTa YeJIOBEUecTBa» — CIIOBA
Konymba Bcenennoit FOpust T'arapuna, — «Mbl eme He OCO3HAIM Bced
TPaHIMO3HOCTH TOTO, YTO CBEPINWIOCh. Ha Hammx riiazax MedTa CTaHOBHUTCS
sBbi0. COBETCKHE IIIOAM CHadajda MPHOTKPBUIA JBEPh B HEBEJOMOE, IOTOM
pacnaxHyiau ee mupoko. OHU NEPBBIMH MOOBIBATIM B KOCMOCE, YBHJICIU 3EMIIIO U3
MHpPOBOTrO  mpocTtpaHcTBa. Ilepen HUMM  OTKpBUICA — HEBEJOMBIH  MHUP:
TaWHCTBEHHbIN, CYpOBBIM, €lle HE IO3HAHHBIM, MONHBIA omacHocTel... Yem
JaNbIIe Mbl UAEM, TeM OoJiee MOJBIACTHOW HaM CTAHOBUTCS MPHUPOJA, HO U TeM
OonbIIe HEOXKUAAHHOCTH BCTPEYAIOTCS HAa 9TOM IyTH. OmHAKO TPYyZHOCTH H
HPENATCTBHSA HE MOTYT 3aCTaBUTh YEJIOBEUECTBO CBEPHYTh C M30PAHHOM NOPOTH.
IToka ObrOTCSI B Tpyad ceplla, KOCMOHABTHI Bcerga OyIyT INTypMOBaTh

Bceenennyto».

NCTPEBUTEJIA IISATOI'O ITIOKOJEHUSA
MuxaiijioB A.A., Caasiknn U.H.

Hayunslii pykoBoguTENIb — J0LIEHT, K.T.H. Eropos E.H.
Crynunckuii punnan MAU, kad. « TTTAI»
e-mail: rzv123@mail.ru

C MOMEHTa TMOSBICHUS TNCPBBIX BOOPYKCHHBIX JICTATCIIBHBIX alapaTosB,

BeZieHHe OOeBBIX JACHCTBUH 0€3 MX IOJJICPKKH YacTO CTABUJIO B HEBBITOJHOE
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MOJIOKEHUE B3BOJ, KOPIlyC WIHM LeNblii (QpOHT, MOITOMY JIepkaBbl Bcerza
CTPEMMJIMCH K IPEYMHOXKEHHIO ¥ COBEPIIEHCTBOBAHUIO CBOCH aBHAIU.

Ha cerogHsmHuii 1eHb CaMbIMH COBEpIIEHHBIMUA OOCBBIMHM €JUHUIAMU B
BO3JyXe CUHUTAIOTCS MCTPEOHMTENH MATOr0 TOKOoNeHHs. OHH KaueCTBEHHO
BBEIJCTSIIOTCS CPeIH aBHA-IIENeBPOB NPEIBIAYIIMX IOKOJCHUH TeM, YTO OHH
OJJHOBPEMEHHO BBLINOJHAIOT (YHKIUM HCTpeOUTeNs M YAApHOIO CaMoJeTa.
ITomMumoO 3TOrO, B CaMOJIETHI MATOTO MOKOJEHUS YCTAHABIMBACTCS SJIEKTPOHHBIN
IWJIOT, M HEKOTOPbIE MOJENH HWMEIOT IIEPCIEKTHBHYIO DPaJInoiIOKalHOHHYIO
CTaHIMIO, KOTOpAsi IOTIOJTHEHA (pa3MpOBAHHOIN aHTCHHOW PEIICTKOM /ISl CHYKCHHUS
Harpy3KH Ha JIeTYHKa. SIpkue MmpecTaBUTeNH MSIToro nokosieHus - Poceuiickuit T-
50, amepukanckuii F-22 («Panrop») u kuraiickuii J-20 («UepHbiii open»). OHu
SBJISTIOTCS HATJISIIHBIM 00pa3oM TOTO, K YeMY CTPEMSTCS WHXKEHEPHI, COo3/aBast
UCTPEOUTENN 3TOW KOHIICTILIUH.

Tak, T-50, ocHamCHHBIH YHUKAJIbHBIM OOPTOBBIM  00OPYIOBaHHUEM,
MO3BOJISIIONIEM OOMEHHMBATBCSl NAHHBIMU M OCYIIECTBISITH CBSI3b C HA3eMHBIMU
CHCTEMaMH YIpaBICHWS W BHYTPH TPYNIBl B pEeXHMe OHIaliH, oOnaxaer
BBICOKUMU  QdPOJMHAMUYECKMMH  IIOKA3aTeNsIMH W HU3KOH  CTENEHbBIO
obHapyxkenus. biaaromaps sToMmy nosbimaercst 3Gp(HEeKTUBHOCTL €ro Bo3AeiicTBUA
Ha 1[I Pa3INyHOro THIIA.

AMEpUKaHCKUH KOHKYpeHT F-22 MoXeT moXBacTaThCs UIUTEIBHOCTHIO
MOJIETa Ha CBEPX3BYKOBOW CKOPOCTH, CHCTEMOW YIPABICHUsS BEKTOPOM TSTH, UTO
JeTIaeT €ro OUYeHb MAHEBPEHHBIM, a TAKKe HAJIMUHEM KOPPEKTHPYEMBIX aBHaOOMO.
Bce 3T 0coOeHHOCTH MO3BOJISAIOT 1O IpaBy cuUuTaTh F-22 my4mmM uctpedutenem
KOHIICTIIIMM CaMOJIETOB ILITOrO MOKOJeHHs B cdepe MomrHocTH. M, HakoHer,
kutaiickuii  J-20, KOTOpBI TOJBKO HAYMHACT OCBaWBaTh 3Ty KIUIAHKY»
COBpeMEHHOH aBuanuu. CaM caMOJET MMEET NPoOIeMbl ¢ a’pOJUHAMUKOH, a

HECOBCPIICHCTBO KOHCTPYKHHWU MOBBIMIACT PaAUOJIOKAIMOHHYIO BUJIUMOCTH
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arperara, 4TO HETaTHBHO CKAa3bIBAE€TCS HA €ro MPECTHKE OTHOCUTEIBHO CBOMX
KOHKYpeHTOB. Kak uTOr — OOBEKTHBHOE CpaBHEHHME HCTpeOUTENeH IATOro
IOKOJEHHA Ha TEKyIMd MOMEHT HEBO3MOXKHO BBHIY 3aCEKPEUEHHOCTU
XapaKTePUCTUK M BO3MOYKHOTO OTJIMYMS HPOTOTHUIIA JIETATEIbHOTO armapara oT
camoJieTa CepuiHOro mpous3BozacTBa. Ho oueBHIHO, YTO NMEHHO aMepUKaHCKUN 1

POCCUICKUM IPOEKTHI UMEIOT HauOOIbIIYIO 3G (HEKTUBHOCT U HAEKHOCTb.
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Cexnus Ne 4

MeHezKMEHT U CONHATBHO-
IKOHOMHUYECKHUe MPOodJIeMbI
COBPEMEHHOT0 001IecTBA

PykoBogutens cexknmu:
o, k.3.H. Cremnosa O.B.

Kagenpa «DkoHOMUKA U yIIpaBICHHEY
(496) 644-28-68; e-mail: sf-mai@mai.ru

OPTAHM3ANMA BEPEXJ/INBOI'O ITPOU3BOACTBA HA
NPEJANPASATUUA ABUALIMOHHOM MPOMBIIIIJIEHHOCTH

IIpuroposckas T.H.

Hayunsrii pykoBogutens — goneHrt, K.1.H. Konngpamesa H.H.
Crynunckuii punuan MAU, kadenpa «DuyY»
e-mail: Prigorovskaya_23@mail.ru

B ycnoBmSAX CHIDKEHHS TEMIIOB pPOCTa MHPOBOM OKOHOMHKH U
OJTHOBPEMEHHOT'O BBEJICHUSI CAHKLMI NPOTHB Poccum Bo3pacTaeT akTyaabHOCTh
IIOMCKa HOBBIX IIyTeH TIOBBILIEHUS KOHKypeHTocnocoOHocTn Poccuiickux
npeanpustuii. OnHuM U3 3(GQEKTUBHBIX  COBPEMEHHBIX HWHCTPYMEHTOB
MOBBIIEHHUSI ~ KOHKYPEHTOCIIOCOOHOCTH — TNPEANpusATHii ¥ (GOpMHpOBaHUE
3¢ (GEeKTUBHOW CTpaTerud pa3BUTHA CYMTACTCS KOHICHIMA  OCpPEeKINBOTO
npousBoacTBa. CyTh KOHUENUUH CBOJUTCS K YCKOPEHHUIO IMPOM3BOJCTBEHHBIX
MPOLIECCOB  4Yepe3  COKpAlleHHWe MOoTepb, HE HO00ABISIONIMX  LIEHHOCTH

BBIITyCKaeMOMY IPOJYKTY.
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OOBEeKTOM  HCCIENOBaHUS  SIBISIETCS — OEATEIBHOCTH  MPOMBIIUIEHHOTO
npeanpuatuss OAO  «CMIIII». Ilpenmer uccinenoBaHust —  OpraHU3aLUs
6epexIMBOro IPOU3BOJACTBA HA IPOMBIIIUICHHOM IIPEAIPUITUH.

Lesnpto wuccnenoBaHus ABISETCS pa3pabOTKa MPOEKTa I0 BHEIPEHHIO
0epeXIIMBOTO MPOU3BOJCTBA HA IPEIIPHSITHH.

B wuccnenoBaHuM INpOBEIECH aHANU3 JEATEIbHOCTH TOKApHOTO Y4acTKa
OpEeNIpUATHS, CIENUATN3UPYIOLIErocss Ha U3rOTOBICHUH JIeTallel, HeOOXOAUMBIX
Juis cOOpPKHM BTYJIOK HECYIIMX CHCTEM M KOJOHKH HECYIIEro BUHTA aBHALIMOHHBIX
u3leNuil. AHamu3 HCTONb30BaHUS (oHAa pabodero BpPeMEHH HA TOKAPHOM
y4acTKe MoKa3ajl, 4To pabodee BpeMsl OllepaTopoOB UCIIONIb3YeTCsl HEI(PEKTHBHO.

Jns  ycrpaHeHuss noTeph pabO4yero BpeMEHH M COBEPILIEHCTBOBAHUS
JICSITENbHOCTH y4yacTKa, Hpeajaraercs pa3paboTaTh MWIOTHBIA IPOEKT IO
BHEJPEHUIO OEPEXXIMBOIO MPOU3BOCTBA HA TOKAPHBIH Y4aCTOK.

B cooTBeTcTBHM C KOHIENNIUEH OEPEeKIMBOTO IPOU3BOACTBA OMIPEICICHBI
OCHOBHBIE 11€JIH IIPOEKTa!

- BBISIBJICHUE ITOTEPh HA y4YacTKe,

- pa3paboTKa MEPOIPUATHH 0 YCTPAHEHHIO BBISIBICHHBIX ITOTEPb.

B paboTe BBIABICHB! OCHOBHBIC IPHYMHBI BHYTPUCMEHHBIX NIOTEPh pabouero
BPEMEHH Ha y4acTKe, KOTOPbIE BKIIIOYAIOT:

1) motepu Ha moaroroky COXK (cMassIBaromieil OXJIaXIaroIIe )KUIKOCTH);

2) motepu Ha 10pabOTKY 3arOTOBOK;

3) oxunmaHNe YHUBEPCAIBHOTO H3MEPUTEIIBHOTO HHCTPYMEHTA.

IMepuonuuecky BO3HUKAIOT CIAEAYIOLINE BUABI HOTEPh pab04ero BpeMEHU:

1) oxxuganue MOCTaBKHU MPYTKa,

2) OXHU/IaHUE TTOCTABKH PEXKYILIEr0 HHCTPYMEHTA,;

3) noTepu BpEeMEHH Ha BBICTABIICHHE FOJIOBBI;

4) moTepu Ha YCTPAaHEHHE YTEYKH MaclIa.
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TakuMm o00pa3oM, HamOOJBLIYIO MOMIO B CTPYKTYpe IIOTEPh COCTaBIIOT
HOTEPH, BBI3BAHHBIE OXHUIaHUEM DPAaOOTHUKOB — 59%. IloTepu u3-3a nuHeH
nopaboTku — 22%, notepu u3-3a nepemeniennii — 19%.

OOmasi cyMMa BBIABICHHBIX IOTeph pabodyero BpeMEHH Ha YydacTke
cocrapisier 88,2 4., U3 KOTOPBIX 1 4. - BHYTPHCMEHHBIC TIOTEPH.

ITpennoXKeHsl CHEAYIOMKE MEPONPHATHA [0 YCTPAHEHHUIO BBIIBICHHBIX
HOTEPb.

1) 3akymka IUIACTHKOBBIX OOYEK, OCHAIICHHBIX KPaHOM [Uisi yIo0CTBa
HaOUpaHHS BOJIBI;

2) 3ameHa pyOKH IIPYyTKOB Ha PE3KY;

3) pasmenieHue ruapoabpasusHoil pesku WaterJet Ha TeppuTOpUE ydYacTKa C
[eJbl0  yCTpaHEHHsT MOTepH pabdodero BpPEMEHH ONEepaTopoB, BEI3BaHHEIC
HepeMeNeHISIMY K ITHIIE.

4) BHeapeHHe Ha y4acTOK cHcTeMbl «5C», sBisiomieiics OCHOBOW
opranuzanuu 6epexinuBoro nponspojacTsa Ha OAO «CMIII».

Kpome TOro, OIHMM W3 HANpPaBICHUA IO YIYYIICHHUIO IEATEIbHOCTH
TOKapHOTO Y4YacTKa, SBISETCS NMPUTATHBAHHE OOBEKTOB 3a JIMHUM IOJTYYCHHBIX
TPAaeKTOpUH MepeMelIeHui, TeM CcaMblM HpHOMIKas OOBEKTH K 30HE
HernocpeacTBeHHOU paboThl. ITocnenoBaTebHOE OCYILECTBICHUE IATOB CHCTEMBI
«5C» TO3BOJUT MPAaKTHYSCKH O€3 KalWTAIbHBIX 3aTpaT HAaBECTH IOPSAOK Ha
y4JacTKe, IOBBICHTh HPOU3BOAUTENBHOCTh TpPyJa, CHHU3UTH YPOBEHb Opaka H
TpaBMaTH3Ma U COKPAaTHTh IOTEpU Pabouero BPEMEHH, BBI3BAHHBIC HEHYXKHBIMU

NEPEABUKCHUAMU U OKUTAHUCM.
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METOAbI OHEHKH U AHAJIN3A CETEBOI'O IIJIAHUPOBAHUS
PERT/CPM/PDM B YIIPABJIEHUU TPOEKTAMMU

Kopoaesa A.B.

Hayunsiit pykoBogutens — nonent, Epemenckast JI.1.
Crynunckuit punnan MAU, kad. «BuY»,
e-mail: kor.angelik333@yandex.ru

IIpy mmaHAPOBAHHWH ITFOOOTO MPOEKTa BAXKHO YUUTHIBATH KAXKIBIH (hakTop,
KOTOPBIN B TOW MJIM MHOW CTENEHN MOKET MOBIHUATh Ha MPOEKT. B 3aBucumoctu ot
XapaKTepUCTHK M IIOKa3aTeleld, KaxIblil IPOEKT HYXKAAETCs B TILATEILHOM
aHaNmM3e BPEMEHH, (PMHAHCOB M TPYIOBBIX 3aTpaT. BakHBIM sBIseTcA eme |
3HAYHUTENBHO YIPOIIeHHE (MHAHCOBBIX IOACYCTOB, COCTABICHUS TPaQUKOB H
IUIAaHUPOBaHUS Ha Oymare. B cBs3u ¢ HeoOXomuMocTh yuera BceX (HakTOpPOB U
YIPOLIEHUs 3a1a4, ObUIM pa3pabOTaHbl CETEBBIE METObl AHAIM3a M OLEHKU. DTO
CIELMAIU3UPOBAHHBIE METOJbl, CIIOCOOHBIE BBIIBUTH U IIPOCYMTATH BCE [0
JECATHIX J10J1el nponeHTa. IIpuMeHenne 3TUX METOZ0B BO3MOKHO KaK B KPYIHBIX
KOpIOpauusx, Tak U B HEOOIbIINX (HUpMax.

Metons!  cereBoro anaimmsza PERT/CPM/PDM  moryr mnpuBectn K
3HAYHUTEIBHBIM BBITOJIAM:
— OO0ecreuuTs UHTErpalMio0 BceX paboT ¢ HMHTEP(EHCHBIMU M KOHTPOJIbHBIMH

COOBITHSIMY,
— VYMeHBIIMTG  OOLIYyI0 [UIMTEIBHOCTH MPOCKTA 33 CYET OJHOBPEMEHHOTO
BBITIOJTHEHUSI PsA/Ia 33124 U OTEPAIMil TaM, I/Ie 9TO BO3MOXKHO U HEOOXOIUMO;
— BbISIBUTB 11€TIb COOBITHIA M ONIepaIliy, BEAYIIHX K 3aBEPIICHHIO IPOCKTA,;
— Cnoco6ctBoBath  Oosice  3((EeKTHBHOW O0OIIEH OLCHKE COCTOSIHUS paboT,
BBITIOJIHSACMBIX Ka)KIBIM yIaCTHHKOM MPOCKTA.

B HEKOTOpPBIX MPOEKTaX IUIAHUPOBAHHE 33/a4 CETEBBIM  METOJIOM

3HAYUTCIIbHO yaydmaer IpoLeCChbl COCTaBJICHUA KaJICHJapHOT' O IJ1aHa.

74



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

B 3aBucuMMOCTH OT pa3iIMYHBIX XapaKTEPUCTUK MPOEKTA, NMPUMEHSETCS TOT WX
HWHOU METOJI.

PERT - (Program (Project) Evaluation and Review Technique).
Hcnone3yercs, Kak NpaBuiIo, JUld MaclITaOHBIX, CIOKHBIX W HMHHOBALIMOHHBIX
MPOEKTOB.  DTOT  METOJ  MOYET  HCIIOJIb30BaTbCd M IPH  MOJHBIX
HEOIPEAENeHHOCTIX B cepe rpaduka BpemeHH. B Oombmiel creneHn MIpoekT
HalpaBlieH Ha aHAJIM3 BPEMEHH, KOTOpOoe TpeOyeTcsl AUl BBINOJHEHUS KaXIOU
OTJCNBHOM 3a/auu, a TaKXKe /sl ONpEeAE]CHUs MHHUMAJIbHO HEOOXOAMMOro
BPEMCHHU I BBIITOJIHCHUA BCET'O IMPOCKTA.

CPM - (Critical path method). Meroa mIaHHpOBaHUSI paCIHCAHUS H
yIpaBlieHHE CpOKaMH MpoekTa. [logxomur Juid KaXaoro IpoeKTa BHE
3aBUCHMOCTH OT MaciuTaba, neneil u 3agad. [IpuHIMI Merona mMpocT — CTPOUTCS
OTPE30K KKPUTHYECKOTO IIyTH», HA KOTOPOM CTOAT PA3JINYHBIC 3aayvH. Kamnaﬂ
3a/1a4a B3auMOCBsI3aHa C APYyroi 3agaueil. IMeHHO OT 3THX 3a7ay 3aBUCHUT BpeMH,
3aTpayeHHOE Ha MPOEKT.

PDM - (Product Data Management). DkoHOMHUECKas CHCTEMA IIO
YOpaBIEHHUIO NaHHBIMA 00 m3zenuu. Ilpm 3TOM B KadecTBe M3ACTHH MOTYT
paccMaTpuBaTbCd W PA3JIAYHBIC CIIOXKHBIC TEXHUYCCKUEC O6T>CKTI)I TaKHue€ Kak,
KopabJiH, aBTOMOOMIIN, CaMOJIETHI M PAKETHI.

CereBble IUIaHBI TPOEKTa OOBIYHO MPEACTABIAIOT COOOH JIOCTATOYHO
60.]'[I>H_II/IC CXEMBI M 3HAYUTCJIBHO Pa3HATBCA II0 METOAAM JOKYMCHTHPOBAHUA.
[IpumeHneHne 3TUX METONOB MOXKET JOCTATOYHO CIIOKHOM 3ajaueil, MmoaTomy
HEOOXO0JMMO COOJIIOAATh HEKOTOPBIE IIPUHITHIIBL:

— O0BeTMHUTE U OTPA3UTH BCE CBSZYIOIINE U KITIOUEBbIE COOBITHS,
— ITocTpouTh CETEBYIO IMArpamMmy;

— UsGerars aeraneii;

— IIpoBoauTh crienranbHOE 00YYEHUE BCEX YYACTHUKOB ITPOCKTA.
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ITpu coOmiomeHHn BceX NMPUHLIUIIOB, a TAaKKEe NMPU HAIWIUU CIUIOYCHHOM
KOMaH[bl CIIEIIMAIICTOB U3 BCEX MHTEPECYIOIUX O0JacTell 3HaHUM, MolydaeTcs
HE TOJIBKO IIPOBECTH MOJHBIA aHAJIN3, HO U BBIABUTH HEJOCTATKU B TOM MIIM MHOU

cdepe nesTeNbHOCTH (DUPMBL

WHHOBALMOHHBII ESP-TIOXO/ ITPH OBYYEHUM CTYJIEHTOB
TEXHUYECKOW HATTPABJIEHHOCTH

Mapuenok E.A.

HayuHsl1ii pykoBoIuTeNb — CTapinii npenoaasateins, Ctonbosekas MLA.
MAMW, kad. 1-12
e-mail: elena.marceniuk@gmail.com

D¢ddexkTHBHOCTh TpernofaBaHus S3blKa i MPO(ECCHOHANBHBIX LeNiei ¢
LETbl0  Pa3sBUTHS  WHOS3BIYHOW  MPO(QECCHOHATbHOW  KOMMYHUKATHBHON
KOMITETEHIMH OYyIyIIUX CIEHaIuCTOB JABHO BOJHYET MCCIeHoBaTeIell mpooiieM
WHOSI3bIYHOTO OOY4YCHHS B HEJIMHTBUCTUYECKUX BY3aX. AKTYyaJIbHOM SIBIISICTCS
npo0sieMa ONTHMHU3AIMU U TIOBBIIICHHS KAYeCTBa SI3bIKOBOU U MPO(heCcCHOHANIbHON
MOJrOTOBKH MHXEHEPHBIX KAJIPOB B TEXHUYECKOM By3€ Ha OCHOBE CMEIIAHHOTO
oOyueHus.

TexXHONOrusl CMEIIAHHOTO OO0Y4YeHHs SBJISICTCSl JIEHCTBEHHBIM CHOCOOOM
pemenusi npodsembl. CMenaHHoe 00y4YEeHHE MPEACTaBIseT COOOH KOMOWMHAIIMIO
3aHATUI C TpernojaBaTelieM M JJEKTPOHHOE OOydYeHHE C HCIOJIb30BAHUEM
mudpoBBIX 00pa3oBaTeNbHBIX pecypcoB. OCOOCHHO aKTyalbHBIM B OITOH
TeXHOJ0rnu siBisiercsi ESP — monxo.

Jeduuutr  ayIUTOPHOrO  BPEMEHH  SIBISICTCS  OJHOM M3  NPHUYMH
ucroib3oBanus ESP-monxona. B yHUBepcuTeTe MOBBINIACTCS OTBETCTBEHHOCTH
CTyZIeHTa TIPH M3yYCHUH AaHTJIMICKOTO S3bIKa, YTO TAKKe CBS3aHO ¢ AeDHIUTOM
yueOHOro BpeMeHH. Ecin B 1IKosIe BCe HAXOAMTCS MOJ KOHTPOJIEM YUYHUTElNs, TO B

By3€ CTYACHTY HPEJCTaBILIETCS BBIOOP CaMOMY ONPEIEIATh U INIAHUPOBATH CBOIO
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yueOHYI0 JeATeIbHOCTh, T.€. BBIOMpATh 00BeM pPabOTHl NPH H3YUYEHHH, CPOKH
BBIIOJIHEHUS 3afaHU{, pa3IuyaTh IJABHOE M BTOPOCTENEHHOE, PACCTaBIISATh
IOPUOPUTETHI. 3ajaua IMpeHoAaBaTels 3aK/IOUaeTcs B OpraHu3alud ydeOHOro
nporecca IIsl HOATOTOBKH KOMIIETEHTHOTO CIIEIUAJIHCTA.

[IpuMeHeHre TEXHOIOTHH CMEIIaHHOTO 00yYeHHs IOMOTaeT PeIINTh 3a1ady
KAaueCTBCHHOM  METOJAMYECKONM MHOAJep:kKku Inpenonasatens ESP,  nasas
BO3MOXHOCTb ~ OpPraHM30BaTb  Ipolrecc  OoOydeHHs  HENOCPEJCTBEHHO B
00pa3oBaTeIbHOM YUPESKIACHUH U 3a ero npeaenamu. CmerranHoe ooyueHue ESP B
TCXHUYECKOM By3€¢ MPEICTaBIsieT COOOH ICSATENbHOCTh C INPHUMEHCHHEM
UH(DOPMAIIMOHHBIX TEXHOJOTMH M TEXHUYECKHX CPEACTB, OOECIEUNBAIOIIUX
2 dekTHBHOE B3aMMOJICHCTBHE CTYACHTOB M MperonaBaTeseil. B To ke Bpems
UCIIOJIb30BAHME TAKUX TEXHOJOTHMI 3aKiaJblBacT OCHOBBI CaMOOOYYCHHS U
CO37aeT MPEANOChUIKA M YCIOBHS U pealn3aliyl KOHIENIUH HEHNPEepBIBHOTO

camMo00pa30BaHusl B TCYCHUE BCEl KHU3HU.

OLEHKA BJIUSHUA NHOOPMAIIMOHHBIX TEXHOJIOTHUMI
B AESITEJIBHOCTU MEHEJI’)KEPA
Maxkaaruna E.A., Makiaaruna O.A.

Hayuns1ii pykoBoauTesb — J01EHT, K.3.H. romon T.10.
Crynunckuii punran MOIOA kad. «BuyY»
e-mail: evgenia.mk98@mail.ru

IlocTossHHO MeHsIOIAsACS pPBIHOYHAS Cpella JUKTYeT CBOM YCIOBUSA K
(OpPMHUPOBAHUIO CUCTEMBI BEIEHUsI OU3HECA, IIPH STOM B HAUOOJIbILEH CTENEHH 3TO
ImposBIsIeTCss B MH(QOPMAIHOHHOM COCTaBILIOMEH MOJETH MEHEIKMEHTA.
CrnenyeT OTMETUTH, YTO OT YPOBHS TEXHHUYECKOIO Pa3BUTHsA AaHHOH cdepsl
3aBUCAT MHOTME II0KA3aTeIH, IOCKOJbKY II€pPEIOBbIE TEXHOJIOTUHU IO3BOJIAIOT

Haubonee S(pGekTHBHO 00pabaThiBaTh HHPOPMAIMIO, CHOCOOCTBYIOT OoJee
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CKOpPOMY IIPOBEAEHHIO CHENIOK M B IIEJIOM BIHUSIOT Ha CKOPOCTb NPUHATHS U
peanu3anuu pa3pabaThIBAEMbIX U PEaTn3yeMbIX PEIICHHN.

MeHepkep ¢ TOYKH 3peHHsT WHGOPMAIMOHHON MOJENH MOHMMAeTCs Kak
CYOBEKT, MPOU3BOIIINN O0TOOP HamboJee BaXKHBIX CBEICHHI, e¢ aHATHTHYCCKON
00paboTKH, (OPMHUPOBAHHS U TIPEOOPA30BAHKS B BUJIC YIIPABICHYCCKUX PEIICHHUI.
Kax IpaBuJo, HOILO6HI)IC peuicHuss MOTYT OXBaTbIBaTh PA3JIMYHBIC BPEMCHHBIC
MPOMEIKYTKH — OT HECKOJIBKHX MECSIIEB (OMEepaTUBHBIC PEIICHMUS) 10 HECKOIbKUX
aer (crpatermueckue pemeHus). [Ipm 3TOM pEIICHHS OCHOBBIBAIOTCS —Ha
TMOJTYYCHHBIX JaHHBIX, a TAKKC CTCIICHU IMOJTHOTHI UX HCpCpa6OTKI/I.

B nocJieAHue roAbl CUCTEMa MCHC/DKMCHTA YK€ HE MOXKET HOPMAJIbHO
(bYHKIMOHMPOBATh Oe3 CrelHalbHbIX aHATUTHYECKUX MPOrPaMMHBIX MPOIYKTOB, a
TaKke KOMIBIOTEPHOH TEXHUKH, IO3BOJLIIOLIEH TiepepadaThiBaTh JAHHBIE.
IIpumeHeHne  KOMIBIOTEPHBIX  TEXHMYECKHX  YCTPOWCTB HE TOJBKO B
MEHE/PKMEHTE, HO U B JIt000# cepe NesTeNbHOCTH HAXOUTCS MO/ BIUSHUEM HE
TOJBKO JMHAMHUKH WHHOBAIMOHHBIX PEBOJIOUMH M  HAyYHO-TEXHUYECKOTO
nporpecca, HO U pacliupeHneM Habopa METOIHK, HCIOJIBb3yeMbIX MpU 00paboTke
CBEICHUH.

HauaBasicss HayuHO-TexHH4eckas peBositonus B 80-ble Tolbl mpHBeEna K
BHEJPCHUIO KOMIIBIOTEPHOW H OQGHCHOM TEXHUKH, 4YTO, B CBOIO OYepe/p,
I03BOJIMJIO aBTOMATH3UPOBATh 00PabOTKY NAaHHBIX M BECTH y4eT Ja)Ke HeOOIbIIUM
KOMIIAHUAM, KOTOPBIC HE UMEJIN TOTJa BBICOKOKBaJTI/I(I)I/IHI/IpOBaHHOFO TiepconHala.
CremyeT OTMETHTH, YTO BCE MOCTYIAIOIINE CBEACHHS B PACTIOPSHKEHNE KOMIAHUH
paccpeoTOUMBAIOTCS B JIOKATBHOW ceTH mpeanpusaTus. OrpoMHOe 3HaueHUE Ha
JaHHBIA MOMEHT HMEIOT JIOKAIbHbIE KOMITBIOTEPHBIE CETH, II03BOJISIOIINE
00MEHHBATHCSI MHPOPMALEeH MEXTy KOMIAHUSIMH, TO €CTh, NOIydas pa3penieHue

HCTIOJIB30BaTh «1YXKHUE» CBEACHUA. Panee ux (byHKIII/II/I BBITTOJIHSIN I'POMO3AKHUEC
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MHOTOTEPMMHAJIbHBIC  ammaparel.  PaccMoTpuMm,  Kak — pa3BHBAJIMCh

UH()OPMAIMOHHbBIE TEXHOIOTHH C TEUEHHEM BPEMEHHU.
Taoauna 1

IBoonnsa HHPOPMANHOHHBIX T€XHOJIOT Wi

Tun NMpUMEHSAeMbIX

Ilepuon Tun TexHoJOruu
TeXHHYECKHX CPEeJICTB
110 BTopoii monoBuHB! XX aHoi Iepo, YePHIIBHULIA, PyYHBIC
BeKa py CpencTBa cuera
xoren XIX Beka — 40-e rr. . IHIIYIas MallinHKa, teaerpad,
MeXaHUYECKHH

XX Beka apupmMomerp
nepBbie amnoBsie IBM,
EKTPUYECKHUE MHIITYIIHEe

40-e rr. — 60-e rr. XX Beka INEKTPUICCKUI
MaIIHHKH, IOPTATHBHbIE
JHUKTO(GOHBI
oonbine D9BM,
70-e rr. — cepenuna 80-X IT. .
IJICKTPOHHBIN ABTOMATH3HPOBAHHBIC CHCTEMbI
XX Beka
ynpasierns (ACY)

MEPCOHANBHBIA KOMIIBIOTED,
cepeauna 80-x rr. — 90-¢ rr. N . JIOKaJbHBIC CETH, TCKCTOBBIC
HOBBIN (KOMITBIOTEPHbIIA)

XX Beka PENaKTOPBI, HHTEPHET,
9JIEKTPOHHAS OYTa
JJIEKTPOHHBIH O(HC,

MyJIbTHME/INA, DIEKTPOHHBII

N JIOKYMEHTO000pOT
cepeauna 90-x rr. XX Beka HOBEUIIUHI 4 por,
KOPIIOPAaTHBHBIE U

TpaHCHAIIMOHATIbHBIC
UH(POPMALOHHBIC CHCTEMbI

BHJIEOIIOUTA,
BHJICOKOH(EPEHIIHS, yIIPaBICHHE
¢ 1995 r. XX Beka 6ecrpoBOIHbBIC CETH 3HAHUSAMU U HOBALUSAMU,
nponukHoBenue UT B ObITOBBIC

TIpuOOpEI

Ha ocHOBaHMM JaHHOW TaOJMIBI MOKHO CHEJIaTh BBIBOJ O TOM, YTO
MHPOPMAIIOHHbIE TEXHOJIOTHM AaKTHBHO pPAa3BHBAIOTCS W IPUMEHSIOTCA B
JESTEIIBHOCTH ~ XO3SHCTBYIOIMX JKOHOMHYCCKHX CyOBeKTOB  (MpemnpusiTHii,

OpraHM3alLHii) C [ETbI0 NOBBILICHUS AG(HEKTHBHOCTH PabOTEL.
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CaMbIM  CyIIECTBEHHBIM HAlpaBJICHUEM IPUMEHEHHUS KOMIIbIOTEPHOMH
TEXHUKH B OM3HEC cpele sSBUIIOCH HCIONIb30BaHUE VIHTEpHETa HE TOIBKO Kak
CpeACTBa IOYTHI, HO U KaK METO/a OCYIIECTBICHUS CBOMX pabouyux (hyHKUHUIl B
oHyaitH-pexxume. MiMeHHO mpu moMomu O(QUCHOW M KOMITBIOTEPHON TEXHUKH
YNpaBICHYECKUI TI€pCOHAN, BIPOYEM, KaK M KaXKIbIM 4YEJIOBEK, MOXKET
UCIIOBb30BaTh COOpaHHbIE 3a BCIO MCTOPHIO 4EJIOBEUECTBA 3HAHUS, HX
nepepaboTaTh, ONUPAsCh HA WHHOBAIIMOHHBIE TEXHOJIOTHH. JTH (AaKTOPHl UMEIOT
OTPOMHOE 3HAueHHe, Kak Uil Npo(ecCHOHAIBHOTO POCTa, TaK M Ul Pa3BUTHUS
HAay4YHO-WHHOBAIIMOHHOTO  TIOTCHIMAJa KOMIIAHHW, TIIOCKOJIBKY  ITOCTOSIHHO
pa3BUBAKONIME TEXHUYECKUE HHHOBALMHM 3acTaBISIIOT (HOpMHpOBATH Bce Ooliee
JKEeCTKHe TpeOOBAaHUS K CIICHHMAINCTaM, padOTAaoOUMM B chepe MEHEHKMEHTa Ha
711000M YpPOBHE yIPaBICHUS TIPEIIPUSITHEM.

HecomHEHHO, BBICOKHMI YPOBEHb MHHOBAIIMOHHOTO pPa3BUTHS, Iporpecca B
MHPOPMAIOHHBIX TEXHOJOTHAX OKa3bIBACT CYNIECTBECHHOE BIMSHKUE Ha MPOLIECC U
coJiep)kaHie BbIpaOaThIBAGMBIX YIPABICHYECKUX pELICHUH, a OHH, B CBOIO
ouepe/ib, BIMAIOT Ha NEPCIEKTUBBI Pa3BUTUS CaMOil KOMIIAaHWH, €€ TIOJIOKEHHE Ha

PBIHKE ¥ KOHKYPEHTOCIIOCOOHOCTD

Hcnonb3oBaHue HH(GOPMALNMOHHBIX U KOMMYHMKAIIMOHHBIX TEXHOJOIUIL
MO3BOJSIET ~ KaXIOMY  XO3SHCTBYIONIEMY  JKOHOMHYECKOMY  CYOBEKTY
(mpeanpusITHIO, OpraHM3alMU M T.I.) ¢ HanOoJbiield 3((HEKTHBHOCTRIO BeCTH

CBOIO JICATCIbHOCTb U JOCTUT'ATh OHpe,ZLCJ'IéHHLIX LeJIeH.
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IPOBJEMbI PA3BUTUSA KJIACTEPHOM NOJUTUKA
CTYIIMHCKOI'O MYHUIHUITAJIBHOT'O OBPA30BAHUSA

HNBanamxkun J[.A.

Hayunsii pykoBoauress — K.9.H. XKabun H. I1.
Crynunckuit unuan AHO BO PocHOY
e-mail: mmtk-st@yandex.ru

Co3nanne 0coObIX IKOHOMHYECKHX 30H B MOCKOBCKOH 00J1acTH HEOOX0AUMO
Ul CTUMYJHPOBAHHUS COLIMAIBHO-?KOHOMHYECKOTO DPa3BUTHA PETHOHA 3a CYET
CO3/IaHMs JIONOJHUTENBHBIX pAa0OYMX MECT, MPHUBICUCHHUS WHBECTUIMH U
YBEIMYEHHS HAIOTOBBIX MOCTYIUICHUH B OIOJDKETHI BCEX YPOBHEH.

B Poccuu cucreMHOe pa3BUTHE OCOOBIX SKOHOMHMYECKHMX 30H HAayajioch B
2005 roay, ¢ momenTa npuHstus deaepanbaoro 3akona 06 033 22.07.2005 roaa.
Oco0ast ’KOHOMHMYECKasi 30Ha CO3[aeTcs Ha ABaAnath jeT. Cpok CyIIecCTBOBAHHS
033 npoyieHuo He MOAJIEKHUT.

IIpencenarens IlpaBurensctBa P® [Imutpuit Mensenes mnoamucan
TTocranoBienue, noarorosaeHHoe MuHAKOHOMpa3BuTHs Poccun, o co3maHuu B
CrynuHckoM paifoHe MockoBckoii obnactd  HoBoit OD3  NPOMBIIUICHHO-
IMMPOU3BOACTBCHHOT'O THIIA. Taxkoe PEIICHUE TTO3BOJIUT IMOBBICUTH NHBECTUIIUOHHYIO
MIPUBJIEKATENIbHOCTh PETHOHA, C(HOPMUPYET YCIOBUS JUIi CO3JaHMS HOBBIX
KOHKYPEHTOCIIOCOOHBIX 00pabaThIBAIOIINX u BBICOKOTEXHOJIOTUYHBIX
MPOU3BOICTB CYOBEKTAaMU MaJIOTO M CpeIHero OM3Heca, IO3BOJIUT CO3/1aTh HOBEIE
paboune mecra.

[ToanucaHHBIM TMOCTAHOBJICHHEM YTBEP)KIACTCS PpEIIeHHE O CO3JaHWU Ha
teppuropu CTYNMUHCKOTO MYHHIHMIAIBHOTO paioHa MOCKOBCKOW obnacTtu
0c000# KOHOMHUYECKOW 30HBI MPOMBIIIIEHHO-TIPON3BoACcTBeHHOTO THma (033
«Crymuao Ksagpar»). Pesumentamu CTYHNHHCKOW DKOHOMHYECKOW 30HBI Ha

JaHHbIM MoMeHT sBisitorcs: OO0 «Apsanyc», OO0 «Mumn ®yac CrynuHo».
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Crpontcs: OO0 «HITO Kpacko», OO0 «®Dennkc». Tak jxe B MpoeKTe HAXOMITCA:
000 «MeCu», OO0 «JI Tekc», OO0 «Jlemorpo», OO0 «ABanon — CTynuHo
Ksamgpar»

Ha cerogusmHuMii JeHbp IIpU CTOJb BBICOKOM YPOBHE ONEPHUPOBAHUS
MOHATHEM «KJIACTepHasl MOJMTHKA», 10 CHX HOp HE NPEIIOKEHO ero Hamboiee
4YeTKOro ompenencHus. [lox 3THUM TEPMHHOM OOBIYHO IOHHUMaeTcst Habop
WHCTPYMEHTOB, HEOOXOIUMBIX Al (pOPMHPOBAaHUS CETEBBIX TEPPHUTOPHAIBHBIX
00beMHeHnH (KI1acTepoB).

IIpu 5TOM, OCHOBHBIM JJIEMEHTOM KIJIACTEPHOW TIOJUTHKHA BBICTYNACT
KOHKYPEHTOCIIOCOOHOCTh TOTO WJIM MHOTO Kiactepa. J[pyrumu cioBamH, IyTeM
YCHUJIEHUS! KOHKYPEHIIMH MEXIy NpeIIpUsITHAIMH BHYTPU KiacTepa, AOCTUTaeTcs
ycuJIeHHEe TMOo3MLMi Kiacrtepa B 1einoM. ConepHUMYECTBO BHYTPU KJilacTepa
CHOCOOCTBYET MOKCKY U BHIPAOOTKE WHHOBALIMOHHBIX PEUICHUH, HOBBIX CIOCOOOB
OpraHu3aluy NPOU3BOJICTBA, HOBBIX CIIOCOOOB 3aBOCBAHUS JOBEPHUS U MOIACPIKKU
BiacTeid. Vcxons W3 BBIIEH3JIOKEHHOTO, MOXKHO YTBEP)KAATh, YTO KJIACTEPHAs
MOJIMTUKA aKKyMYJIUpYeT B ce0e MHTEepechl OTPAcIeBOM MOIUTHKH, PErHOHAIBHON
MOJIUTUKU TI0 TIOAJCPIKKE MPEANPHUHUMATEILCTBA, TOJIUTHKE IO TMPHUBICUYCHUIO
WHBECTUIIMOHHBIX PECYpPCOB, NHHOBAIIMOHHOW MOJINTHKH.

Peanm3anys KJIaCTEpHOW IOJUTUKU MO3BOJIIET CBECTH K MHUHHMYMY HIIH
MOJHOCTBIO YCTPAHUTh T€ Oapbhephl, KOTOPbIE TOPMO3AT B3aUMOJACHCTBUE MEKIY
NPEANPHUATHSIMY, BXOASIIMMHU B Kiactep. [lo3TOMy opraHam BJIacTH JOJIKHA
OTBOJUTHCS CYLICCTBEHHAs POJIb MPU MPOBEICHUU KJIACTEPHOM MOJHUTHKH, B T.4.
B YacTH co3jaHus HMHQPACTPYKTypsl, obOecneueHus HHPOPMAIMOHHOU
[IPO3PAa4YHOCTH, IIOMOIIM B INPUBJIEYEHUH pecypcoB U ap. OpHako, B CBA3U
C pa3IMYHOM  HANpaABJIEHHOCTBIO  JESATENBHOCTH  KJIAaCTepPOB,  IOAXOJbI

K peanu3aliy KIacTepHON MOIUTHKU TAKXKe MOTYT Pa3InyaThCsl.
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HecmoTpst Ha TO, 4YTO peanu3anus KJIACTEPHOH MMOJUTUKH oOeraeT
MOTEHLUANIBHBIM POCT MOKa3aTeled SKOHOMMKM PETHOHA, Ha IYTH €€ BHEAPEHUs
CYLIECTBYIOT U OIPEEICHHBIE NPOOJIEMbI, KOTOPBIE MOKHO Pa30HTh 110 IPYIIaM:

- IpOOJIeMBI, IPUCYIIHE CAMOMY MPOLECCY Pean3aliy MOJIUTHKY,

- po0JIeMbl, TPUCYIIHE 3KOHOMHYECKOMY TMOJIOKEHHIO TEPPUTOPHH, Ha
KOTOPOM IUTAaHUPYETCS peaan3aiys MoJINTHKY,

- MpoOJIeMbl,  CBSI3aHHBICE  C OCOOCHHOCTSIMH  pealiu3alliil  IMOJINTHKU

B Pa3IMYHBIX OTPACIIIX SKOHOMHUKH.

CerogHs MMeeTcsi MHOXKECTBO CTPATErwi, TAaKTUK pean3aluil KIacTepHOH
MOJMTUKY, 0CO00C BHUMAHUE YJCINSACTCS TEM, KOTOpBIC IIO3BOJISIIOT JIOCTHYb
MaKCHMAJIbHOTO pe3ysbTaTa IpPH MHHUMAaJbHBIX 3arpartax. [losTomy, HamOonee
3HAYUMOM TPOOJIEMOI BBICTYMAeT MOKMCK HAWIYYIIEro BapuUaHTa WIK Crocoda
OpraHM3alry KIacTepHOH monuTukH. [Ipu 3TOM ciexyer nMeTh B BUIY, UTO €CIH
JUIs OJHOTO KJlacTepa KOHKpETHasl IOJMTHUKA Obla YCIEIHOW, TO 3TO HE
00513aTeTIbHO TPUBET K YCHEUIHOCTH IPUMEHHUTEIBHO K IpyroMmy kiacrepy. Bo
nu30eKaHWe JaHHOW CHUTyallMd PETHOHAIBHBIM BJIACTSM HEOOXOAMMO YETKO
MPEJCTABISATE OCOOCHHOCTH MOIKOHTPOJIHHOW TEPPUTOPHUH, €€ YHHKAJIBHOCTH
U TIOTEHIHA.

Jpyroii mpobieMoli BBICTYIAeT MOJMEHA MOHSATHH, T.€. BIACTH, CTapaloch
MPHUBIIEYb B CBOH PETHOH IOTEHIUAIBHBIX WHBECTOPOB, OMNEPUPYS TEPMHUHOM
«KJIACTEp» KaK MOJHBIM OpeHzoMm. Hampumep, B HEKOTOPBIX PErHOHaX KpYyIHBIC
NPOMBILUICHHbIC TPEANPUSATHS IO TOJUTUYECKUM MOTHUBaM OOBSBISIOTCS
KJIaCTepaMH, XOTSI TAKOBBIMH Ha CAMOM JIeJie He SBIISIOTCSI.

Taxxe cpenu mpobleM peann3anuy KIACTEPHOH IONUTUKHA B PETHOHAX
Poccun MOKHO BBILAETHUTD CIETYIONIHE:

- MaJiblii OM3HEC BCE ellle HAXOAUTCS B CTaJIMU Pa3BUTHSA;
- OTCYTCTBHE HEOOX0AUMON UHPPACTPYKTYPHI,
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- OTCyTCTBHE JIOBEPHTENbHBIX OTHOIICHHH MEXTy IpeICTaBUTENIMU
HpeIIPHHAMATENECTBA U OpPraHaMH BIIACTH.
TakuMm o00pa3oM, B LEMIX pEIICHUS YKa3aHHBIX NpobieM, HeoOxoxuma

ClIaXXCHHas pa60Ta OusHeca u MpaBUTECIILCTBA, YCHUIICHUEC B3aMMOIIOHUMAaHU
" COTpyAHHUYIECTBA MEXKIAY BCEMU YUAaCTHHKaMH KHaCTepHOﬁ HOJUTHUKH, U TOJIBKO

TOrJa MoryT OBITH JOCTUTHYTBI IIOJIOKUTCIIBHBIC PE3YJIbTATHI.

KOPIIOPATUBHAS COLIUAJIBHASI OTBETCTBEHHOCTDb
Ilnakcun A A., MeabuenkoB A.O.

Hayunslii pykoBoautens — noueHT Epemenckas JI.U
CrynuHckuil punman MAU, kad. «DuVY»
e-mail; 111296sasha@mail.ru

[TAO HIIIT «Anspocuna» — Bemyllee MpEeANpHITAE IO pa3padoTKe u
MPOM3BOJACTBY BCIIOMOTATEJBbHBIX Ta30TYPOMHHBIX JIBUTATENCH, BO3IYIIHBIX
BUHTOB M CHCTEM MX pEryJIMpOBaHUS, BHHTOBEHTWISATOPOB, MIAPUKOBHHTOBBIX
npeoOpa3zoBaTesell Ul U3MEHEHHUs] CTPEIOBHIHOCTH KpbLIa CaMoyieTa M APYTUX
arperaToB aBUAI[IOHHOTO Ha3HAUCHUSI.

Iponykuusi, Bblyckaemasi MPEANPHUATHEM, COCTOUT U3 JIBYyX OCHOBHBIX
BUJIOB!

- BO3/1yILIHBIE BUHTHI U X PETYJISTOPHI;

- BCTIOMOTaTelIbHbIE Ta30TypONHHBIC IBUTATEIIH.

Taxoke TpeAnpUsATHE OKa3bIBACT MOJHBIA CHEKTP YCIYyr MO CEPBUCHOMY
o0CiyXuBaHHIO  (PEMOHT, MpPO/UICHHE  PECYpPCOB U CPOKOB  CITYKOBI
pa3pabaTelBAEMBbIX H3/EJIHUil C BHIE3IOM CIELHAIMCTOB B JIO0YI0 TOYKY MHPA).

[TpennpusTHe OTHOCUTCS K CAMOJIETOCTPOUTEIBHON OTPACIIH.

[TAO HIIIT «Aspocuna» sBAsieTCS OJHUM M3 BEAYIIUX NPEANPHUITHH IO
MPOM3BOACTBO JIETaJel, KOTOPbIC KCIIOJIB3YIOTCSI B JICTATENbHBIX alllaparax.

Kommanus CTPEMUTCA paCHIMPUTH CBOC IMTPOU3BOACTBO U BBIMTH Ha HOBBIE PBIHKH.
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OO0miasi YMCICHHOCTh TMepcoHana, 3anstoro Ha I[TAO HUU «Aspocuna»
cocraBnsier npumepHo 1000 wuyemoBek. I3 HUX HHKEHEPHO-TEXHHYECKHE
paboruuku (UTP) cocrasistior 45%, padourie — 50%. Ocranbhbie 5% BIMOIHSIOT
obcayxuBaromie (QyHKIUA (MeapaboTHUKM W T.1.). B rpymmy WTP Bxomsr
BBICOKOKBAIN(HUIIPOBAHHBIE HH)KCHEPHO-TEXHUYECKHE PAOOTHUKH, a TaKxkKe
OTJIeJ1 MapKETHHTa, TPYIIIa JOrOBOPOB, a/IMUHUCTPATUBHBIN IIEPCOHAIL.

Crnucok JuTepaTypsbl
1. Oduumanshbii caiit. [DnekrponHbiii pecypc] — Pexum mpocryna:

www.aerosila.ru

2.Caiir ITAO HIIIT «Aspocuia» [DaekTpoHHbI#H pecypc] — Pexxum pocryma:
https://www.aviaport.ru/directory/aviafirms/80/

3. O6ume ceepenust [TAO HIIIT «Aspocuna» [DnekrpoHHsiii pecype] —
Pesxxnm moctyna: http://www.finmarket.ru/database/organization/?fid=87430

HAYUYHBIE UCCJIEJJOBAHMUS B OBJIACTHU HOBEI[EH‘JECKOFI
IKOHOMUYECKOMN TEOPUHU
Becnanbuukos A.U., Ky3snenosa I1.A.

Hayunslii pykoBoguTens — A0IEHT, K.3.H. CtenHoBa O.B.
CrynuHckuid punran MAU, kad. «DuVY»
e-mail: Temniii@yandex.ru

JlanHas cTaTbhd mOCBslleHa Bkiaxy Puuappa Tamepa B usyueHue
[10BE/IEHYECKON SKOHOMHKH.

UccnenoBarenn moBeAeHYECKOW AKOHOMHUYECKOM TEOPUH PAacCMaTPUBAIOT
IpoOJIeMBl, aKTyanbHBIE Ui COBPEMEHHOH HAayKH W XO3SIHCTBEHHOW NPAKTUKH,
BBIABILIONINE, KaKUM 00pa3oM Te WINM HHbIE (DAKTOphl BIUSAIOT HAa HPUHATHE

HKOHOMHYECKHUX perreHuit [1].
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Puyapn Tanmep — n3BecTHBI aMEPUKAHCKUA KOHOMHCT. 32 CBOM Hay4YHBIE
U3BICKAHU CTal JaypeaToM mpemuil Comysiabcona u «I'modanbHast 3KOHOMUKAY, a
B 2017 rony - naypearom HoGenesckoii mpemuu.

Tanep 7OCKOHAIBHO U3YYHII 3MOLIMH, KOTOPbIE PYKOBOAAT MOTpeOUTENEM, U
CJIO)KHOCTH, C KOTOPBIMU TPHUXOJUTHCS CTAJIKUBATHCA BO BPEMS NPHHATHS TOTO
WM MHOTO peuieHus. B cBoell kuure «HoBas moBeaeHueckash SKOHOMHKa», OH
U3JI0KUJ PE3yJIbTaThl CBOETO UCCIEI0BAHUSL.

CoryacHO yTBepKIeHHSAM mpodeccopa, Ha TPOTSDKEHHH COPOKa JIET
U3Y4YEHHs] OH HE BCTPETHJI HHU OJHOTO Cilydas, KOTJa JIOAH BelH Obl ce0s TOUHO
COIJTACHO BBIBEJCHHBIM SKOHOMHYECKUM MOJEISIM, ONPEIEIIIONIMM OOBIYHOTO
YeJI0BEeKa, KaK HCKIFOYUTEIIBHO pallHoHAIbHOTro, «N0MOo economicus».

Hecmotpst Ha TO, 4TO MHOTME 3KOHOMHCTBI IPOAOJDKUTENIBHOE BpeMs
OTKa3bIBAJIMCh MIPUHUMATh BO BHUMAHHE BBEICHHE 0OJiee TOUHBIX XapaKTEPHUCTUK
OIIPENENICHNS] TOBEICHHUS JIOACH Ml COCTABICHHBIX MMH 9SKOHOMHYECKHX
Mozenell, 0OHOBJIEHHE SKOHOMHYECKOH TEOpUH MPOU3OLLIO TOJBKO Oiaromaps
MOSABJICHUIO MOJIOJIBIX KPEATHBHBIX AKOHOMHCTOB, KOTOPBIE MOIJIM PUCKHYTh U
OCTaBUTH TPAAWLMOHHBIE MOAXOIbI K SKOHOMHKE B ITOMCKAX APYroro B3IILAIA.
Hmenno takuM o6Opa3oM, yTBepxkzaaeT Taiep, NOSBUIACh «IOBEJCHYECKAs
DKOHOMHKa» [2].

Hanpasnenune wucciaenoBaHui, HMEHYeMOE €ro CTOPOHHMKAMH  Kak
[OBEJICHYECKas HKOHOMHKA, HAaBCerJa OCTAHETCS  BEPHBIM  CIIyTHHKOM
9KOHOMHMYECKOH HayKu!

Cnucox JuTepaTyphbl

1. Pynesa B.I'.,, CremnoBa O.B. «Hammonanpnas sxonommka Poccnu: eé
COBPEMCHHOE COCTOSIHHE U KOHKYPEHTOCIIOcoOHOCTh» // B cOopHuke: Poib Hayku
B paszBuTHu obmecrtBa. COOpHUK cTaTeld MexkyHapOIHOH HAay4YHO-IIPAKTUYECKON

koH(epenmu. OTBeTcTBeHHBIN penaktop: Cykuacsn Acaryp AnbbeproBud. 2015.
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2. Tanep P. «HoBast moBe/ieHYeCKasi SKOHOMHKA. [loueMy JIFO1 HApyIIaloT

MpaBuJia TPAJUIIMOHHON SKOHOMHKH M KaK Ha 9ToM 3apaborate», 2017.

OLEHKA NPOMBIIIJIEHHO-ITPOU3BOACTBEHHOI'O
MOTEHIHUAJIA TPEANPUATUANA CTYIIMHCKOI'O PAMOHA

3unoBneBa E.M.

Hayunsiii pykoBoguTens — A01eHT, K.3.H., CternHoBa O.B.
Crynunckuit rmmman MAU, xad. «Duy»
e-mail; Katenka.Zinoveva@yandex.ru

B HBIHEIIHMX PBIHOYHBIX YCJIOBHUSX OOBEKTHBHAs OLEHKA peajbHbIX
BO3MOXHOCTEH NpEANpHATHs, a TaKkkKe IapaMeTpOB U XapaKTepUCTHUK €ro
TEXHHYECKOTO TIOTEHIMajda HWMEIOT OIPDOMHOE 3HAueHHWe Il  [PUHATHA
CBOEBPEMEHHBIX DIKOHOMHUYECKHX, COI[MAIBHBIX M TEXHUYECKUX PEIICHNH, KaK st
TEKYIIEro, TaK ¥ JUIsl IEPCIIEKTHBHOTO PAa3BUTHSL.

OObexToM uccnenoBanus sBisercs CTyNMHCKMHA —paiioH, HaceleHHe
KoTOporo cocrasisieT 121 ThicsYa YeIoBeK.

B cocraB CTynuHCKOro paifoHa BXOIST TaKHe MPOMBIIIJICHHBIC T'MIAHThI
kak: AO «CrynuHckas MeTtaulyprudeckas kommanus», AQO «CrynuHckoe
MaIIMHOCTPOUTEIbHOE INPOU3BOJCTBeHHOe mpexanpusatue», OAO Hayuno-
MPOM3BOACTBEHHOE Ipeanpusitie «Aspocuna», OO0 «Mapc», OO0 «Kamnuna»,
3A0 «Kepama Maparnmu», OO0 «CxoBo», OO0 «Kepamorpanntasiit 3aBoa», AO
«CrynuHckuit xumuueckuii 3aBog», 3A0 «Manen», OO0 «Kuayd HMucynedmn».

N300unue mpOM3BOJCTBEHHBIX MPEINPUATHN JaeT paloHy OrPOMHBIN
NOTeHIMaT B cdepe MPOMBIIIIEHHOTO IPOM3BOJCTBA, M I TOTO YTOOBI
MOJJICPXKUBATh OJarONpUsTHYIO arMoc(epy Ha BBICOKOM YPOBHE HEO0XOAMMO
KOHLIEHTPUPOBATh UMEIOIUECS PECYPChl Ha IPUOPUTETHBIC HAIIPABJICHUS TEXHUKU

U HayKH.

87



YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

Jns peanusaly IIOCTABICHHBIX LEJeH M yJep:KaHUs CBOErO0 MeCTa B
pelitunre B CTyNMHCKOM palloHE pealu3yeTcs CTpaTerusi MPOMBIIUIEHHO-
WHHOBALIMOHHOTO pa3Butusd Ha mnepuon npo 2030r. [nmaBHOW 3amaueit
[Ipe/iIaraéMoil CTpaTeruy SBIIAETCS HapalllMBaHHE 4YEJOBEYECKOIro KalMTala U
BO3MOKHOCTE OOecTiedeHNsI KOMITIIEKCHOH KOHKYPEHTOCIIOCOOHOCTH paifoHa.

Ha ceropmsamnuii  nenp Ha  Teppuropun  CTYIHMHCKOTO  paiioHa
(YHKIMOHUPYET  SKCIEPUMEHTalbHAas  MHHOBALMOHHAs  IUIOIIAJKa IO
IIPOMBIIIIEHHOMY Pa3BHTHIO, BKIIOYAIOIIAs OOBEKTHI, KOTOPBIE IOANEPKUBAIOT
MHHOBAIIMOHHBIM IIPOIIECC HAa OCHOBHBIX O3Talax OT TI'CHEPHPOBAHUS HICH [0
CO3aHMS OIBITHBIX 00pa3uoB. Peanuzanus BXOAAIMX B HEE IPOEKTOB MO3BOIUT
[OBBICUTh Ka4yeCTBO JKM3HM OKUTelIed palioHa, cO34aTb NPEANOCBUIKM I
YCTOHYMBOTO SKOHOMHYECKOTO pasBUTHS H  Cc(HOPMHPOBATH  COIMAIBHYIO
MH(PACTPYKTypy HOBOTO KadecTBa, OOECIICUUTH OJArONPHUATHBIC YCIOBHUS JUIS
MPUBJICYCHNUS MHBECTHLUH B SKOHOMMKY paioHa, a TakKe 00eCIednuTb MPUPOCT
00beMa IIPOU3BOJICTBA U POCT IIPOU3BOAUTENBHOCTY TPYIA.

Ipennpusarus pailoHa UMEIOT MOLIHYI0 KOHCTPYKTOPCKYyIO 0a3y, cepuiiHoe
MPOU3BOACTBO, XOPOIIO OCHALIEHHbIE WHCTPYMEHTAJIbHO OOOPYHOBAaHHEIE LEeXa.
BBezneHsl B AKCIUTyaTalMIO ABA NPEANPUSITUS. 3aBOJ IO MPOHM3BOACTBY CYXHX
crpoutenbHbix cmeceit OO0 «Kanapon-ManuHo», mpoBeAeHbl pabOTHl MO
pacipeHuto (GaOpUKU [0 U3rOTOBICHMIO KOPMOB ULl JOMALIHUX >KUBOTHBIX
000 «Mapce». IIpogomKHIoCh TEXHUYECKOE TEPEBOOPYKEHNE U PEKOHCTPYKLIUS
AO «CMK», AO «CMIIII», ITAO HIIIT «Aspocumna».

Vike CO31al0TCSI CUCTEMbl TEPPUTOPUH MEPCIEKTUBHOIO  Pa3BUTHS,
BKJIIOYAIOIINX TaKHe OOBEKTH KakK: MHOTO(YHKIHOHANBbHBIH mapk «llImaToBO»
(Crymuno-2), uHAyCTpUadbHBINA Tapk «O0pa3imoBo», arpoMpOMBINUICHHBIH MapK
«["opoaue», nHIyCTpUaNbHbIH Hapk «CTYMHHO», MHOIO(GYHKIUOHAIbHBII apk

«KusicoBo». Z[aHHI)Ie 00BEKTHI OOecIeyaT paﬁOH HOBBIMH TTPOMBIINIJICHHBIMHA
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30HaMM, KOTOpble OYyIyT INpeaHa3Ha4eHbl ISl Pa3MEIICHHS HPOMBIIUICHHBIX
MPEANPUATHH.

CrynuHCKHH paiioH 00J1alaeT MOUIHBIM IIPOU3BOJICTBEHHBIM MOTEHIIUAIIOM,
BBIDAKCHHBIM B HAJIW4YMU 3€MEJIbHBIX W JHEPreTHUYECKHX PECypcoB, a TakkKe
BBICOKOKBATM(HIIMPOBAHHBIX ~ TPYIOBBIX KaApoB M  XOpomo obecredeH
TPaHCIIOPTHO-KOMMYHHUKAI[IOHHOH, HMHXEHEPHOI u MIPOU3BOICTBEHHON
uH(pacTpyktypoil. Ha Tepputopum paiioHa co3maHbl BCE MNPEIIOCBUIKH IS
YCIICIIHOTO 3allyCKa COBPEMEHHBIX BBICOKOTEXHOJIOTHUHBIX IIPOU3BOJICTB B

C)KaThbIe CPOKH, C UCTKHUM COOJIOJICHNEM Irpaduka paboT u TpeOOBaHHMI IPOCKTa.

HEMPOTEXHOJIOT MU — MBICJIU B «<OBJIAKAX»

Mumenko B.E.

HayuHb1ii pykoBoauTens — A01eHT, K.¢.H. [llakyposa E.C.
CrynuHckuit pumman MAU, kadenpa «MoaenupoBaHie CUCTEM U
nH(OPMAITOHHBIE TEXHOIOTHI»
e-mail: XzedX888@yandex.ru

HeiiporexHomoruu  sIBISAIOTCA  OJHMM M3  Hambosiee TEPCIEKTHBHBIX
HANpaBJCHUI COBPEMEHHBIX OuoTexHONOTHH. OHU MO3BOJSIOT  CO3/1aBaTh
TEXHOJIOTUM HE TOIbKO JUI IOBCEAHEBHBIX HYXKJA, HO M JUIi IAlUCHTOB,
CTPAJIAIOIINX PA3IMYHBIMU paccTpoiicTBaMU HEpBHOW cucteMsl. [Ipudyem Gorne3nn
HEPBHOM CHCTEMbl HECYT 3HAYMTCNIbHBI YPOH OSKOHOMHMKE COBPEMEHHOIO
o0IecTBa, MPEBBIMIAIONINN 3aTPaThl, CBA3AHHBIC C PAKOM, OOJNE3HSIMHU cepAua U
JquabeToM BMecTe B3AThIMU. «HelpoHeT» moppasymeBaeT MosBICHUE UHTepdelica
- COEJMHEHHE MO3Ta YelOBEeKa U KOMITbIOTEPA, MPEACTABIISAIONIEro co00il cucremy
nepefayn  MEKTPUYECKUX HUMITYJIbCOB OT HEPBHOW CHCTEMbl 4YeloBeKa K
NEKTPOHHOMY YCTPOHCTBY M 00paTHO. OH CTAaHET CIEAYIOUIUM ATAOM Pa3BUTHSA
ubiHemHero Mutepuera (Web 4.0), B kotopoMm B3amMosjeiicTBHE YYaCTHHKOB

(‘IGHOBGK — YCJIOBCK, YCJIOBCK — MaH.II/IHa) 6y,£[eT OCYHECTBIATHCA C NMOMOIIBIO
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HOBBIX  HEHpPOKOMIBIOTEpHBIX HHTep(eiicoB. [IporHosmpyercss moOsBICHHE
MOJIHOLIGHHOTO THOPUAHOIO YeI0BEKO-MAlIMHHOIO HHTeIekTa. Camoe INaBHOE,
4TO JIOJDKCH JeNaTh HEpOHeT — IepefaBaTh T TUIIBI MH(OPMAIMU, KOTOPHIC
ceiiyac He MOXKET IiepelaBaTh CTAaHIAPTHBI HMHTEpPHET - Oecco3HaTeNbHBIC
KOMMYHUKAIlUd WJIM KOMMYHMKAalWH, HWAyLNIME Yepe3 HallM Telna, LelbHbIe
HEPEKUBAHUS M ONBITHI, KOTOPBIC MOXET UMETh Ka)XKABIH Y4elIOBEK B OTACIBHOCTH.
OTO COBEpUIEHHO HOBOE KayecTBO KoMMyHHKanmid. B  wuione 2012 ropa
uccrenosarend Kommanuu Google samyctumnm HefipoceTh Ha Kiactepe 1000
cepeepoB (16 Teic. mpoueccopHbIx siep; 1,7 Mipa. cBsi3ell MExay HEHpOHAMH).
3areM HeHpoHHYIO ceThb permia co3nars komnanus NVIDIA, koTopas nomydmiack
B 6,5 pa3 Gonbiie ceru, cozmanHoii Google u crama kpymHeilmed B Mupe
HCKYCCTBEHHOH HEHpPOHHOW CeTho, MpeIHa3HaYeHHOW Ul W3YYeHHs Ipolecca
00y4YeHUsI 4eI0BEUECKOTO MO3Ta.

OcHoBHas 3a/1a4a HeWpoceTell — He BBIMOJIHEHHE BHEIIHUX aJTOPUTMOB, a
BBIPa0OTKa COOCTBEHHBIX B IpoIiecce 0OyUYCHUs: OTOPAKOBKU HEBEPHBIX PELICHHIN
W yCTpaHeHHs OomMOOK Kaxaoro HeiipoHa. ITo mporro3am, B CKOPOM BpEMEHH
IIHPOKO CTAHYT MPUMCHSTHCS YCTPOMCTBA M HMX MPOrPaMMHBIC OOCCIICUCHHS,
BBIMIONHSTFONINE  (DYHKIUK ~«YMHOTO» He#ipouHTepdeiica ¢ HCKYCCTBEHHBIM
MHTEIJUICKTOM JJIsl YIPABJICHHS COBMECTHOH [ESTEIbHOCTBIO IMyTeM: CUUTHIBAHHS
HEHPOCHTHAIIOB; CO3/aHUSl HEHPOCHIHAJIOB; TEPEeBOAa CUTHAIOB B MAalIHHHO-
HOHSTHBIH SA3BIK M 00paTHO; (JOPMHUPOBAHUS KOMAH] M 3allpOCOB CHeL(puIecKon
COBMECTHOH mesTenbHOCTH. K HacTosmeMy BpeMeHM B 1a0OpaTOPHBIX YCIOBUSIX
HOATBEPXKICHBl TUIOTE3bl O IPUHIWNHAIBHON  BO3MOXXHOCTH — IIepeIadd
MH()OPMALUK C TIOMOILIBI0 HEHPOTEXHOJIOT Wil B (hopMarax: OT MO3ra KHBOTHOTO U
YeJIoBeKa Ha KOHEYHOCTH; OT MO3Ta JKMBOTHOTO M YEJIOBEKAa HA KOMIIBIOTED H
00paTHO; OT MO3ra )HUBOTHOI'O HA MO3T KUBOTHOIO; OT MO3ra Y€JIOBEKa Ha MO3T

JKHUBOTHOTIO; OT MO3ra 4eJIOBEKa Ha MO3I 4YCIOBCKa. B Ommxkaiiniee JACCATUIIETHUE
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0XKMJACTCS IIMPOKOE BHEIPEHHE BCTPAMBACMbIX BBIYMCIUTEIBHBIX YCTPOWCTB,
001aJal0uX CEHCOPaMH U aKkTyaTropaMu (YCTPOHCTBO CHCTEMBI aBTOMATU4ECKOTO
YIpaBJICHUS WIN PETYIUPOBaHMs, BO3/IEHCTBYIOIIEE Ha MPOLECC B COOTBETCTBHHU C
MoJTy4aeMoil KOMaHHON HH(pOpMAIMeH) Uil B3aUMOJCHCTBHUSI C OKpYXKaroIIeH
cpenoit. K 2020 1. Oynyt co3manbl mHTepQeEichl Ui yNpaBiIcHUS OObEKTaMHU
WMHTEpHETa BelIel, B TOM 4HCie U poOOTaMH. YMHBIC BEIU HAMOJIHAT HE TOJBKO
ropoja, KBapTHpPbI, MPOU3BOJICTBA U JOPOTH, HO U Tena joael. Hocumble BHYTpH
YCTPOMCTBA MPEICTABISAIOT KaHAJIBl BELIAHUS YK€ HE OTAEIbHBIM IMPUIIOKCHUSM,
HO OpraHamM M CHUCTEMaM OpraHOB 4YEJIOBEYECKOTO Tela, OTIECNIBHBIM YacTsM
HEPBHOW CHCTEMBI M CyOIMYHOCTSM (BOCIPHHHMAaEeMOE CO3HAHHEM KaK HEUuTO
OTZAEIbHOE OT celsl, a TakKe BHYTPEHHHH 00pa3, KOTOPbIH MOXET COCTOSTH U3

MHOTI'MX OTACJIBHBIX (()I))).

OLEHKA OPTAHM3AIINU TPYJA N YITPABJIEHUSI TEPCOHAJIOM
HA MPOMBIIJIEHHOM NPEAINIPUATHUN

MakeeBa A.A., Berukosa O.C.

Hayynslii pykoBoauTenb — JOUEHT, K.9.H., CrenHoBa O.B.
CrynuHckuid dunrnan MAU, kad. «DuVY»
e-mail: makeeva-anastasia-mak(@yandex.ru

Cucrema yrnpasJieHHUs] IEPCOHAJIOM — 3TO COBOKYITHOCTb IIPHEMOB, METOJIOB,
TEXHOJIOTUH OpraHu3annuy paboThl C HEPCOHAIIOM.

OnHOW M3 OTIMYUTEIBHBIX YEPT COBPEMEHHOIO HMPOM3BOJCTBA BBICTYIAET
€ro CHJIbHas 3aBHCUMOCTh OT KauecTBa pabouell cuibl, (GOpM ee HCIOJIL30BaHUs,
CTEICHH BOBJIGUEHHOCTH B Jiela OpraHu3aluy. YIOpPaBICHUE EPCOHAIOM
npuoOpeTaeT Bce Oosiee BaXKHOE 3HAYEHHE Kak (HakTop  IMOBBIIICHHS

KOHKYPEHTOCIIOCOOHOCTH M IOIATOCPOYHOTO PA3BUTHUS MPESIIPHSATHS.
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ITpemmeToM HcciteIoBaHMS TaHHON paOOTHI SIBISIETCS COAEpIKaHKUE Tporiecca
OopraHu3aluu TpyAa U ynpasieHus nepconanoM Ha Kammpcekoit I'POC, xoropoe
COCTaBIISICT: OIpPEHCNICHUE IOTPEOHOCTH B IEPCOHANE C Y4YETOM CTpaTeruu
Pa3BUTHS NPEANPUITHS; GOPMUPOBAHUE COCTaBA IIEPCOHANA; KagpOoBast OIUTHKA ;
cuctemMa oOmeld ¥ mnpodeccHOHaNbHOW ITOATOTOBKM II€pCOHAa; oOIulata M
CTUMYJIMPOBAaHHE Tpyla; OLEHKAa JESITEIbHOCTH U AaTTeCTallid IePCOHANa,
MEXJIMYHOCTHBIC OTHOIICHHS MEXAy pPaOOTHHKAMHM, OTHOIICHUS MEXIY
pabOTHUKAMU U aAMUHUCTpPALHEH IPeIIPHATHS.

B kazpoBblii cocTaB MPEANPUSTHS BXOAAT pabodne U CIysKallue pPa3IndHoil
KBaJIM(UKALUK, CPEIM HUX €CTh KaKk PabOTHUKH, KOTOPbIE, HE CMOTPs Ha CBOIf
MOJIOZIO BO3pacT, HA B YeM HE YCTYIMAIOT CHELUAINCTaM C COJUAHBIM OIBITOM
pabotel. PabGoTa mo opraHu3anEM Tpyda W YIPaBICHHIO IIEPCOHAIOM Ha
Kammpckoit T'POC  ocymectBisieTcs B COOTBETCTBHHM C  JICHCTBYIOLIMM
3aKOHOOATCIBCTBOM, YCTAaBOM TNPCANPUATHSA, NPUKA3aMH YIPaBIAOMICTO U
HOPDMATHBHBIMU ~aKTaMH MPEIIPHUATHS, a OCHOBHBIC IEIH TPEANPUATHSI
3aKJIIOYAIOTCSI B IMOBBIIICHHN KOHKYPEHTOCIIOCOOHOCTH TPEINPHUATHS B PHIHOYHBIX
YCIIOBUSIX, obecrieueHne BBICOKOM COLIMANIbHOM addexTuBHOCTH
(DYHKIMOHMPOBAHUS KOJUICKTUBA.

VuuTHIBast, YTO OCHOBHOW MPHUHIMI KaJPOBOTO YIPABICHUS IPEANPHATUSL
COCTOMT B TOM, YTOOBl TIPH BO3HHKHOBEHWH KOH(JIMKTOB HYXXHO HCKaTh
KOMIIPOMHCCHl MEXKAY LEISIMH COTPYAHHKOB M MPENNpHATHA, a HE OTAaBaTh
NpeAnoOYTCHUS LCIAM HOCJ'[CI[HCI\/’I, MCHEKECPBI JOJKHBI CO34aBaTh TaKyr0 CUCTEMY
MOOYIUTENBHEIX MOTHUBOB, UCIIONB3Ys KOTOPBIC BO3ICHCTBOBAIN OBl Ha MOBEICHHE
1 MOTHBBI IEPCOHAJIA B HYKHOM JUTS IPEATIPUSTHS HAIIPABICHHUH.

Jlns aHanM3a pasziIM4HbIX MPoOIeM U OeCKOH(MIMKTHON paboThl KOJUICKTHBA
paspabarbIBatoTcss MPO(ECCHOHATBHBIC XapaKTEePUCTUKM U HCCICAYSTCS HX

BJIMSIHUEC Ha HNpOoLEeCC aJanTaluu B MPOHU3BOACTBECHHOM IIPOLIECCE. B 2017 rony
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CPEIHECIMCOYHAs YUCICHHOCTh BCETO MepcoHaa npeanpusatus cocrasisuia 2002
yesnoBeka: 6,3% u3 KoTopeixX - pykoBoaurtenu, 18,08% — uHKeHEpHO-TEXHUYECKHE
pabornuku, 35,1 — cneumanuctel, 40,61 — paGoune. Peskoe cHuKeHHE
qucieHHOCTH niepconana B 2017 roqy oOycIIOBICHO PsIOM NIPUYHH: COKPAIICHAEM
NOTPEOHOCTH B OJEKTPOIHEPTUH OCHOBHBIMU IIOTPEOUTENISMH, YBEITHYCHHEM
U3/IEPIKEK U3-3a POCTA LIEH Ha YINIEBOAOPOHOE ChIPhHE.

HauGonpumii ynensHblii Bec B 2017 rogy COCTaBIsIOT pabodue, XOTS HX
JI0JIst B OOIIIEH YHCIIEHHOCTH, 110 cpaBHeHuio ¢ 2015 rogom cHusmiack Ha 4%. B
HosiOpe 2017 roma OBUIO TPOBEOEHO  COLMOJIOTMYECKOE  HCCIEIOBAHME
JOJIFOCPOUYHOCTH OTHOLICHUH pabOTHUKOB M paboromarens. B Hem mnpuHsio
yuactue 182 wuyenoBeka, w3 HUX MyxuuH — 135 uenoBek, skeHuH — 47.
Topasnsroniee YKCIO ONMPOMIEHHBIX COCTABIUIM PaOOTHHKU B Bo3pacte oT 20 1o
50 niet, uMeroLIME CpeHEe TEXHUYECKOE M BhICIIee 00pa30BaHUE M 3aHUMAIOIINE
JIOJDKHOCTH Pab0ounX M PYKOBOAUTENCH CPEHErO ¥ HU3ILETO YPOBHSI.

Cpenu npuyKH, IO KOTOPBIM PAOOTHUKH MOTIIM Obl CMEHUTH MECTO PadoOTHI,
HanOojee Ba)KHBIMH SIBIJIMCH HEBBICOKas 3apabOTHas IulaTa M HEJZOCTATOYHO
XOPOIIIKE YCIOBUS M OpraHu3anus Tpyaa (BbIxoz Ha paboTy BO BHEYPOUHOE BPEMS,
3a7iep)KKa Ha paboTe MOCIe CMEHBI, )KECTKOE OTHOIICHHE MAcTepoB K pabounm).
Ompoc nokasai, 4to okojio 68,70% pabOTHUKOB XOTAT MPOJOJKUTH TPYIUTHCS Ha
NpennpuATHY, mouTH 8% 3aTPyIHWIINCH JaTh OTBET HA IOCTaBICHHBIN BOIPOC.
Takum 00pazoM, ckopee Bcero, pabora Ha MPEANPHUITHN yCTpauBaeT noutu /6%
omnpomeHHbIX. Ocrtanbable 24% NOMYCKalOT MBICIL O CMEHE MecTa padoThl, ecIH
uM OyIyT HpeasokeHbl, Oojiee BhICOKas 3apabOTHAs IulaTa M JIyYIIHe YCIOBHUS
Tpyza.

VYuuThIBas, YTO MaTepHAIbHbIE (AKTOPHI HE MOTYT CIY)KHUTh €IMHCTBEHHOI
(dhopMoii BO3HArpaxIeHus 3a TpyH, pyKoBoicTBy ¢unuana «Kamupckas [POC»

AO  «UMurep PAO-DnexrporeHepanus — yAensieT  BHUMAaHHE  MOpPAJIbHO-
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TICUXOJIOTHYECKHM CTHUMYJIaM. B IeNsX CTUMYJIMPOBAHHS TPyAa Ha HPEANPUATHA
UCIIONIB3YEeTCs CHCTeMa IyOJIMYHOrO MOPAIBLHOTO IMOOIIPEHHsS: BPyYeHHE TPaMoOT
OTJIMYUBIIUMCSL PAOOTHUKAM TPEANPUATHS Ha OO0IIeM COOpaHWU KOJUICKTHBA,
oObsiBIIeHHe OnarogapHocTel Ha oOmeM coOpaHud, COOOMIEHHE O JIOCTIDKEHHSIX
COTpPY/IHUKA PYKOBOJCTBY TPEANPHSTHS, 3aHECCHUE COOOIICHUS O JOCTHIKCHHUSIX
PpaOOTHHUKOB B TPY/IOBYIO KHUXKKY.

OnHUM M3 NPHOPUTETHBIX HampaBleHWd pazButus (umana «Kammpcekas
I'POC» AO «MuTtep PAO-DnekTporenepanus» sIBISIETCS HEMPEPHIBHOE 00ydeHHEe

CIIEMAINCTOB, HHXKEHEPHO-TEXHUUECKUX PAOOTHUKOB U pabOYNX MPEAIIPUSTHSL.

MPOBJEMATHUKA B COEPE HHTEJLIEKTYAJIBHOM
COBCTBEHHOCTH B POCCHUH

3aBonoBa A.B., HeB3opoBa A.H.

Hayunslit pykoBoguTENHh — TOIEHT, K.T.H. Mumanosa B.I'.

Crynunckuit Grumman MAU, xad. «Duy»

e-mail: nastya.nevzorova.1997@mail.ru
Bbicokwmii craTyc B MUpE SKOHOMHYECKH ¥ UHIYCTPUAIbHO Pa3BUTBIX CTPaH
obecrieunBaeTcsl HAKOIUICHHBIM MMM  KyJIbTYPHO-0Opa3oBaTeNbHBIM, HaydHO-
TEXHUYECKHM, MPOMBIIUICHHBIM, KaJpOBbIM IOTEHLIMAIOM, €ro LeJeBOH
HAaIIPaBJICHHOCTBIO Ha TEXHOJIOTUYECKOe COBEPILCHCTBOBAHHE u
pecypcocbepexenue. Uto kacaercs Poccun, To 13-32 HEJOCTATOYHOTO BHUMAHUS U
OMbITA pelIeHus MpoOJjeM, CBA3aHHBIX C HCIOJIb30BAHHEM HHTEIUICKTYalbHON
COOCTBEHHOCTH, Hallle TOCYJapcTBO HECeT 3HAuuTeNbHbIC YOBITKH. B mepuon c
sHBaps o uoHb 2017 roza 6bU10 HONTy4YeHo Beero 17235 3as8BOK Ha MATEHTOBAHUE
n3obpereHus. A ¢ 6 OKTAOpsS 3TOro ke roja B CHIy BCTYNWIHM IONPABKH B
[lonoxxeHne O  MATEHTHBIX  MOUUIMHAX, BHECEHHbIE  IIOCTAHOBJICHHEM
IIpaButenbcTBa. MI3MeHEHNS! KOCHYIHUCH pa3Mepa MaTeHTHBIX MOIUINH, IOPSAKA HX

YIUTaThl ¥ BOIIPOCOB JIBI'OT — KOMY OHU IPEAOCTABIIAIOTCS U B KAKOM pa3Mepe.
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B 2015 romy, mo mammeiMm wuctounmka World Intellectual Property
Organization, Poccust oka3zanace Ha 8 MecTe MO MONYYCHHIO MAaTEHTOB. JlaHHBIIT

(heHOMEH, Mpex/e BCero, CBs3aH ¢ psimoM npudu (puc. 1):

IIpouenypa

odopmIeHHA
TIaTeHTa
3aHHMAaeT JOIToe
BpeMA

HsobperaTtenn He
BHIAT IUIA cebsa
BBIMOJEL B
TIOTYHIESHHH
HaTeHTa

TIpu<HEB
HEBBICOKOH
TIaTeHTHOH

aKTHBHOCTH B

Poccun

CaMOCTOATENBHOE 3alI0THEHHE H mogada
JOKYMEHTalTHH 6e3 IPHBIeIeHHA
PO ecCHOHATIOB NPAKTHYIECKH BCeTa
TOPHBOIHT K OITHOKaM

Puc. 1. [IpnunHbI HEBBICOKOH MAaTEHTHOW akTMBHOCTH B Poccuiickoit denepannu

Eciu paccMOTpeTh AMHAMUKY TIO1a4M 3assBOK U BBIJIAYH MATCHTOB B Poccuun
Ha wu3o0perenust 3a 2012-2016 rr., TO MOXHO clelaTh BBIBOJ O TOM, YTO
BBIJAFOTCS TATEHTBl COOTBETCTBYIOIIMMH OpraHaMH BIIACTH B  MEHBIIEM
KOJIMYECTBE, B CPaBHGHWH C TIOJaHHBIMM 3asBKaMu. JlauHbeli  ¢dakr
CBHUJICTEJILCTBYET O KOHTPOJE U TINATEIBHOM OTOOpPE TOCYIApCTBOM 3asBOK.
CornacHO TMOCTaHOBJICHHIO TmpaBuTenbcTBa PO Ne 512, 3a perucrpanuio
CITy’)KeOHOTO M300pETEeHHsI €ro aBTOp MOoJy4aeT OT paboTrojarenis NPEMHIO B
pa3mepe 30% oT MecsIUHOM 3apIuIaThl, €CIIH XKe padoToJaTelh HCIIOIB3YEeT HOY-Xay
B ipom3BoicTBe — 100% exeroaHo («TpHHAAIATYIO 3apIUIaTy»).

Ecnu paccMoTpeTh MUHAMHKY MOJa4yd 3asBOK M BbIJAYM IIATEHTOB Ha
moJsie3uple Mojenu 3a 2012-2016 rr., To MOKHO CHAeaaTh BBIBOJ O TOM, YTO
KOJIMYECTBO TOJIAHHBIX 3asBOK M BBIJAHHBIX MaTeHTOB B Poccuiickoii Meneparyu
ymenbInaercsi, Hauunas ¢ 2014 roga. Kuraii, CIIIA u SInonus npemiarator 6ojee
BBITOJIHBIE W KOM(OPTHBIC YCIOBUS JUIsl y4€HBIX W HM300peTatelnieif, MMEHHO
MOATOMY B HalleM OOIIECTBE OYCHb AaKTyaJleH TEPMHH «yTedyka Mo3roB». K

60J'II:HIOMy COJKaJICHUIO, Poccus na CCFOZ[HSIIHHI/Iﬁ JACHb ocraércs prHHefIHIPIM B
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MHpE «JIOHOPOM» TaJaHTIMBEHIINX YYEHBIX, 4YTO SBHO HE XapaKTepu3yer
YKpeIUIeHHE HayYHO-TEXHUYECKOT0 MOTCHIMAJIa HallleH CTPaHBbI.

[Tpu u3ydyenun npobieMaTuku B cepe MHTEIICKTyadIbHOH COOCTBEHHOCTH
ClleflyeT MPOaHATU3UPOBaTh HAY4YHbIE TPY/bl POCCUHCKOTO Y4€HOro, mpodeccopa,
JIOKTOpa TEXHUYECKUX HAyK, 3aCIyXEHHOTO aesTens Hayku u TexHuku PCOCP,
naypeata [ocynapcrBennoit mnpemun CCCP, neiictBurensHoro uneHa Hbro-
ﬁochxoﬁ akajeMuu Hayk, — bopuca Anekcanaposuua Konauéna.

bopuc Anexcanaposud Komaués (04 anpens 1928 r. — 22 wmronst 2007 T.)
okoHum1 MATU um. K. 3. Iluonkosckoro, yumics B acnupantype MATHU,
3alIUTHII KaHAUJATCKYIO JIHCCEPTAIMI0 Ha TeMy «SIBieHus, HaOJiromaeMble Mpu
KPUCTAJUIM3AMM  METAUIMYECKUX PpacIlaBOB, M HEKOTOpbIE O00JacTH HX
MIPUMEHEHHS».

Komaués B.A. sBasercs OOHUM W3 OCHOBATeNEl OTEYECTBEHHOTO
METaJJIOBEACHUSI TUTaHA M €ro CIUIABOB. BOJbIIOW BKJIaZ OH BHEC B TCOPHUIO
(ha30BBIX TpeBpallleHUHd B TUTAaHOBBIX CIUIaBaX. bopuc AJekcaHapoBHY HMeEET
4 nareHta u 17 aBTOPCKHUX CBHJIETENbCTB Ha M300pereHus. OJHUM U3 MATEHTOB
SBJISIeTCSl MaTeHT Ha u3o0perenue Ne 2056975. IlonHoe HaMMEHOBaHUE MATEHTA
3BYYHUT COOTBETCTBEHHO: «Croco0 mnomydeHus mosypaOpuKaToB M3 OTXOJ0B
TUTAHOBLIX CIUIABOBY». 3asBKa Ha maTeHT Oblia nmomana 03 wrona 1994 roga, a cam
nateHT ObuT onyOsinkoBaH 27 ampeins 1996 rona.

W3o0pereHne OTHOCHUTCS K METAJUIyprUH, B YACTHOCTH K TOJYYCHHUIO
nonyhadpHuKaToB U3 NMPOM3BOJICTBEHHBIX OTXOJOB, HOJIyYEHHBIX IpU 00OpaboTke
TUTAHOBBIX CIUIABOB, M MOXET OBITh HCIIOJIb30BAHO ISl BHICOKOI(PPEKTUBHON U
BBICOKOIKOJIOIMYECKOW yTWIM3AalMM THTAHOBOW CTPYXKKH, MEJIKOH oOpe3n B
pasIMUHBIX  OTpacisAX MallMHOCTpoeHHs. lcronb3oBaHMe — IpeasaraeMoro
n300pETeHUsI IO CPABHEHHIO CO CIOCOOAMHU-IIPOTOTUIIAMHU TMO3BOJISIECT YBEIUYHUTH

IMPOU3BOJUTECIILHOCTE IIpOL[€CCa HEC MEHEC YEM B 2,5-3 pasa, COKpaTHUTb IUKJI
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noJy4eHust noinypadpukaToB B 2-3 pasza, U CHU3UTh Pacxojibl sHeproszarpat B 10-
30 pas.

Kaxxmoe u300peTeHne — 3T0 pe3ysIbTaT YMCTBEHHO e TeIbHOCTH, KOTOpasl,
HOpO#, JUIMTCS Ha TWPOTSHKCHHM MHOTHX JeT. MMeHHo 3ToT (akr jgenmaer

n300peTeHNe YHUKAIbHBIM 1 HETIOBTOPUMBIM.
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Cexnust Ne 5

IOHbIii nccienoBarelb

PykoBoauTe/b ceKIMM:
Epmosa I''A., nupextop COLI Ne 9
ropojackoro okpyra Ctynuso

142800, r. Crynuno, yi. [Ipucraniuonnas, 1. 4,
Crynunckuii punran @IBOY BO «MoCKoBCKUiT aBHAITMOHHBIA HHCTHTYT
(HauMOHATBHBIN HCCITENOBATEIbCKUI YHUBEPCHUTET)»

CO3JIAHME MOJIb3OBATEJbCKOI'O BOTA ISl COIMAJIBHOM
CETHU BKOHTAKTE
Bparun A A.

HayuHblii pykoBoIuTE b — yuuTeab nHPopMaTuku [ 1a3kosa H.A
MBOY mureit Nel r.o. Crynunao
e-mail: happycats@rambler.ru

Yro Takoe Oo01? bBor - cmenmanpHas TpoOrpaMma, BBIIOJIHSOLIAS
ABTOMATHYCCKU W/WIN 10 33ZaHHOMY PACIHCAHHIO0 KaKhe-TH0O HEHCTBUS depes
uHTep(deichl, npeaHa3HauYeHHbIC IS JFOICH.

IMouemy nmenno BKonrakre? Ha texymmii momeHT Bpemenu BKonTakre
SIBIISIETCSI CAMOM TTOMYJISIPHON conMaibHOM ceThio Ha Tepputopun CHI', m mosTomy
JUsl HanOOJIbIICH MONB3BI OT MAaHHOTO MNpHIOKeHHs (00Ta) HMMEeT CMBICT
€03/1aBaTh €10 UMEHHO /sl 9TOH ceTH.

enu u cpencraa.

B nanHO# paboTe s cTaBWI LeNb CO3JaHUs OOTa, KOTOpPBIA Oyner B

COCTOSIHMM 3aMEHHTH OOBIYHOTO IIOJIb30BATES COIUATBHON CCTH, 06J1a/:[a;1 npu
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9TOM HabOpOM HEKOTOPHIX MOJE3HBIX (YHKUIMHA (HAampUMep, HPHCHUIATH I10
3ampocy MPOTHO3 MOrojbl). B3amMmoseiicTBie 0oTa ¢ APYTHMHU TOJIH30BATEISIMU
COLMAJILHOM CeTH IpearoaraeTcs OT UMEHH 3aMEHIeMOro CyObeKTa.

B nmaHHOW paboTe s WCHOJNB30BAN S3BIK INPOTrpaMMHUpPOBaHMS Java,
uHTepdeiic mpukaagHoro mnporpammuposanus (APl) BKontakte, a Takke
HECKOIbKO Apyrux APl Ui MHTErpupoBaHUs pa3IMYHBIX (YHKLUH B JaHHOE

TIPUIIOKCHHUEC.

I'PA®EH, /I KAK CTATb MUWIJIMOHEPOM C IOMOIIBIO
KAPAHJAIIA

Mopo3sos /1.0.

MBOY COII Ne5
Hayunsii pykoBoautesnb —ctyieHT DMXD MOTU, craxep naboparopuu
(YHKIIMOHAIIBHBIX ¥ OPraHUIECKUX THOPHUAHBIX MaTepruanoB bepcenes E.A.
e-mail: dimkamo96@gmail.com

VYuéHble C J@BHMX IOp HIIYT HOBBIE MaTepHaJbl, KOTOPbIE IOCIYXkaT
OCHOBOHM Oynymiero Ijisi HayKd M TPOM3BOACTBA. IIHOTrga MoMCKaM IOMOTaeT
HECTaHAAPTHBIH IOAXOJ K AAHHOMY BOIIPOCY, Kporomuiics B 3KCHEPUMEHTaX ¢
YK€ U3BECTHBIMU MaTepraJIaMH.

I'paden, wmm TpaduUTOBBIE HAHOIUIACTUHBI,  IIPEACTaBIsET  cOOOM
IECTUYTOJIbHBIC COSIUHEHHUS YIIIepoa B IBYMEPHON KPUCTANINYECKOH perIéTKe.
Ha nansblii MOMEHT €ro cBOICTBa CBEPXIPOBOJUMOCTU M BBICOKHE IOKAa3aTeNn
MEXaHUYECKOH KECTKOCTH AAIOT BBICOKUE MEPCHEKTUBBI B 00JIACTH 3JIEKTPOHHKH.

Hcropust OTKpBITHS JaHHOTO BEIIECTBA Hadajach emé 3aa0Jro 10
MOJY4eHHs pealbHbIX 00paslOB Marepuasia, BeAb MalleHbKHEe o0pasibl rpadura
COCTaBJIIIOT TpEXMepHble KpHucTawibl rpadura. Tak, mepBbIM OKcuIbl IpadeHa
nosryuna XuMuk benmpxkamun Bpoynu. Jlokazann Hanmume 3TUX KpHCTALUIOB JIXK.

Pyecc u ®@. @ort B 1948 rojy ¢ moMoIIbI0 3JEKTPOHHOT0 MUKpockora. [To3Hee B
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meprox  1997-2000 romax Mommko Oxamm mpomeMOHCTPHPOBan d(QeKT
AIIEKTPUYECKOT0 MOJIs Ha TIEHKAxX TpadeHa, 0Ka3aB TeM CaMbIM €ro IPOBOJSIINE
cBoiicta. 3areM B 2004 rony Aunpeii 'eiim 1 Koncrantun HoBocénos oTkpbuin
MPOCTOH METOJ] MOTyueHHUs 00pa3loB rpad)eHa, MO3BOJIHMB TEM CAMBIM BCEMY MUPY
MIPUCOEIMHHUTLCS K HCCIIEOBAaHUIO CBOICTB rpadeHa.

Hcnonp3oBaThest rpa(I)eH MOXET IIOYTH IIOBCEMECTHO — HadyuHas OT
SHEPrOHOCUTENEHl M 3aKkaHyMBas XpaHWIMIIAMH BOJOpOJa. BBHIY CBoOei
CTPYKTYPHI M CBSI3eH Me 1y aToMaMHu rpadeH obiaiaeT BEICOKMMH ITPOBOISIIIAMU
U aOCopOMpYyHOUIMMH CBOWCTBAMH, YTO JeiaeT rpadut ogHMM U3 Haubosee
MNEPCICKTUBHBIX MAaTEPHUAJIOB BO BCCX OTpaCidaX OJICKTPOHUKH, I'CHCTUKH U

HWHITYyCTPHU.
MNEPBbIIA UCKYCCTBEHHbIM CITY THUK 3EMJIA
Kysnenosa II. A.

Hayunsiii pykoBoauTens: goueHT MomeHok I'. b.
CrynuHckuii punran MAU, kad. «DuVY»
e-mail: 9151603374@mail.ru

B nannoit paboTe paccMaTpHBaeTCs HCTOPHS 3aITyCKa IEPBOTO UCKYCCTBEHHOTO
CIIyTHUKA 3eMJIH.
B maruuny, 4 oktsa0ps, B 22 yaca 28 MUHYT 34 CEKyHIBI 10 MOCKOBCKOMY

BpPEMEHHU ObLI COBEPLIEH YCIEUIHBII 3aMyCK MEPBOr0 UCKYCCTBEHHOTO CITyTHHKA
3emiu. Yepes 295 cekynn mocie crapra IIC-1 W meHTpasibHBIH OJOK paKeThl
BecoM 7,5 TOHHBI ObUIH BBIBEJICHBI HA 3JUIMITHYECKYI0 OPOUTY BBICOTOM B anoree
947 xm, B mnepuree 288 xm. Ha 314,5 cexynae mocie crapra MPOH30LLIO
oraenenne CryTHHKA M OH mojai cBoi ronoc. «bum! bun!» — Tak 3By4yanu ero
no3piBHbIE. Ha mojurone ux JOBWIM 2 MHHYTH, noToM CHOyTHHK ymén 3a
ropu3oHT. JItom Ha KOCcMOJIpoMe BhIOSKaNN Ha yiuily, kpudanu «Ypal», kauanu
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KOHCTPYKTOPOB M BOCHHBIX. I emé Ha mepBOM BHTKE TPO3BYYANO COOOIICHHE
TACC: «...B pesynabrare Oonblioi  Hanpspk€HHOM — paboOThl  HaydHO-
UCCIIEN0BATENbCKUX HHCTUTYTOB U KOHCTPYKTOPCKHUX OIOpPO CO3laH IHEpBbIA B
MHpE UCKYCCTBEHHBIH CITyTHUK 3€MIIH. ..»

Tonpko mocie mpruéMa mepBeIX CUrHaN0B CIMyTHHKA MOCTYMHIN PE3yTbTaThI
00pabOTKH TeNeMETPUUECKUX NAHHBIX U BBIACHWIOCH, YTO JMIIb JONU CEKYHIIbI
orzens oT Heyjaaund. ONUH U3 JBUTATeNell «3amas3[blBal», a BpeMs BBIXOJA Ha
PEXUM KECTKO KOHTPOIHPYETCS U TIPU €ro IMPEBHIMICHAN CTapT aBTOMATHUCCKH
OTMeHseTCs. Biok BbIIen Ha pekuM MEHee 4eM 3a CEKyHIy IO KOHTPOJILHOTO
Bpemenu. Ha 16-ii cexkynne mnonéra oTkasaja CHUCTEMa YHPaBICHUS I[OJA4U
TOIIMBA, W M3-3a IOBBIIICHHOTO pacXoJa KepOCHHA IEHTPAIbHBIA JBHUTATEllb
OTKITFOYMIICS Ha 1 CeKyH/y paHbIIIe pacuéTHOTO BPEMEHH.

Cnytruk neran 92 mus, no 4 susaps 1958 rona, cosepmms 1440 o6opoToB
BOKpYT 3emin (okoso 60 MiIH. KM), @ €ro pauonepesiaTinki padoTall B TeUCHHE
JBYX HeJelb Hocie crapra. M3-3a TpeHHs O BEpXHHE CIIOM aTMOC(EpPHl CITyTHHUK
HOTEePsT CKOPOCTh, BOIIET B IUIOTHBIC CIOH aTMOC(EpH M CTOpeNl BCIEACTBHE
TPEHHUS O BO3MYX.

Ilepselii 3amyck uckycctBenHoro cmyTHuka 3emuin B CCCP mpowussen
HeOBIBAIIBIH ITOBEM TFOPIOCTH 32 CBOIO CTpaHy. BaxkHO, 4TO MEPBBIM CITyTHUKOM

3eMITH cTaj IMEHHO COBETCKHM armapaT!

BOCTOK-1. IOEXAJIN!
Aorapsu C.I'.

Hayunsrit pykoBogutens — Xauatpsia JK.A.
MBOY «COILINel», r. Kammpa
e-mail: khachatryan.janna@yandex.ru

12 anpens 1964 roma TarapuH 3aHssT MECTO B KaOWHE KOCMHYECKOTO

Kopabist «Bocrok-1». KaOuHa BMemiasa TOJBKO €aMOro KOCMOHABTa, 3arac
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BO3lyxa W oOopynoBaHue Juis pabotel. YTtpom 12 ampens «BocTtok-1»,
HNPUKPEIUIEHHBI K pakeTe-HOCUTENo, NoAHsuics B Bo3ayX. lOpuit [Narapun
00bsiBU 10 paauo: «Iloexamu!» OH Onaromnony4Ho obieren BOKpYr 3eMid CO
ckopocTeio 27400km/u, monér mmwics 108 wmwmmuyT. Ilo pammocesisum [arapux
nepenan u3 kocmoca: «Habmonato 3emimio. Ouens KpacuBoe 3penuime». Boiias B
aTMocdepy, KOCMOHABT KaTaILyJIbTUPOBAJICS U OJ1aronoIydHO IPU3EMIMICS.

Ho, 4ro 3actaBmiio pakery BbIpBaThcsi U3 atMmocdepbl? Kaxue mporeccs
MIPOUCXOMIN B pakeTe, B MOMeHT, korna ['arapun ckazan: «Iloexamu!»? Kakue
HenmocraTku Obut B pakere «Boctok-1»? 1 camoe uHTEepecHoe, Kak Oblia
ycTpoeHa pakera «Bocrok-1»? Han stumu Bompocamu s OyAy pasMbILUIATH B
CBOEM JIOKJIaJIe.

Pakera-Hocurens  «BocTok»  sABIAETCS  KPYHHEHIIUM  JOCTH)KEHHEM
COBETCKOTO U MHPOBOIO PAaKETOCTpOCHUs. Ee BBICOKHME JHEPreTHYecKHe
XapaKTePUCTUKHU ¥ HAAEKHOCTb KOHCTPYKIUK OOCCIEUNIN YCICIIHYI0 OTPadOTKY
COBETCKMX KOpaOJIel-CIlyTHUKOB, BBIBOJ Ha OpOUTY TEpBOro B MHUpE
KOCMHYECKOT0 KOpabJiisi ¢ 4eJIOBEKOM Ha OOpTY M JalbHEHIINE TOJIeThl COBETCKUX
KOCMOHABTOB Mo mporpamme «BocTok». C MOMOIIBIO 3TOH pakeTshl BBIBOAWIIHCH
KocMmuyeckue anmapartel  «JlyHa-1», «JIyHa-3», HEKOTOpbIE HCKYCCTBEHHBIC
cnyTHUKH 3emin cepun «KocMoc», MCKYCCTBEHHBIE CITyTHUKH 3emin «Meteop»,
«DNEKTPOH» U JPyTHE.

Pakery-HocuTenb «BocTok-1» Ha3pIBalll TPEXCTYIEHYATOH, MOTOMY YTO
IpHU 3allycKe B KOCMOC CTYHNEHH PabO0TaroT MOCIEAOBATEIbHO, KaKAas U3 HUX
uMena cBOW JBuratenb. CHauyasla Mpu BBIXOJE M3 aTMOC(ephbl OTeNsIach neppas
CTYIIEHb M TIOMOTaJia B3JIETeTh pakeTe. JTO U ecTh OOKOBOH OJIOK, COCTOSIIIMI U3
4eThIpEX OJIOKOB, B HEM XPAaHHTHCS JOIOJIHHTENIbHOE roprouee. Korma roprouee
3aKaHYMBACTCS, OHM ABTOMATMYECKHU OTLECIUISIOTCS OT pakKeThl M MaJalT Ha

3eMint0. DTOT mpolece Ha3blBaeTcsi cOPOC CTyNeHH pakeTsl. TyT ke BKIIIOYAIHCh
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JBUTATeNIM BTOPOH CTYNEeHM C TOIUIMBOM, 3aTeM »Scradera mepenaBamach
MOCNEAHEN, TPeTbeil CTyNneHH, KOTOpash HECTAloJIe3HBIH TI'Py3-aBTOMAaTHUECKYIO
CTaHLIUIO, KOCMUYECKUN KOpalib-U JOCTUTraa HY>KHOH KOCMUYECKOH CKOPOCTH.
Tak 4TO 3aCTAaBMIIO paKeTy BBIPBATHCS U3 aTMocdepsl? [IBUTATENH PaKeThI
«BocTok-1» paboTalOT Ha OCHOBE XMMHUECKHX peakiuii. B Hel ucrmonbsyercs
roplouee M OKUCIHMTENIb, TOpIoYee- 3TO KEPOCHH, a OKHCIUTENEM BBICTYNAeT
KUAKUE kucnopox. Ilpu ux B3auMonelcTBUM HpoucXoAuT Iams. Ectb Tpu
OCHOBHBIEC BEIlY, KOTOpble 00pa3yloT paKeTHbIH [IBUraTelb M BMECTE€ C HHUM
PEaKTHBHYIO CTPYIO 3TO. Kamepa cropanus, KpHdysep u comio. B kamepe
CrOpaHHs TOpIoYee M OKUCIMTEIb CMEIIUBAIOTCA, B XOJE pEaKkUuu TIoprouei
KUIKOCTH, O1arozapst ocodoil popme kaMepsl CropaHusi Co34aeTcs Ta30Bblil IOTOK
C OUEHb OOJIBLIMM JABIECHUEM, JBIKYLIMNACI ¢ MUHUMAIbHON CKOPOCTBIO, OH Tyza
HONafgaeT M3 0AaKOB OKHCIHTENSI W TOPIOYEro, uepe3 MOATOHSIOMNE HAacoChl H
TypOunbl. Cekper paOoThl [BUrarTenst 3aKiodaeTcss B KoH(pysepe, OH
npeoOpa3oBbIBAET IOTOK C O4YeHb OOJBIIMM JABJICHUEM, ABMXKYLIMHCA ¢
MHHHUMAaJIbHOH CKOpPOCTBIO B IIOTOK C HU3KUM [aBJIECHUEM U OY€Hb OOJNbILON
paKeTHOH CKOpOCThIO. Bechb 3TOT MOTOK MAET B COIUIO, T YCKOpsieTcs, U
3aCTaBJIsICT PAKETy [BUraThCsl ¢ KOCMHYECKOH ckopocTblo. Kamepa cropanms,
KpHOY3ep U COIUIO CO3[A0T CHILy COIVIACHO TpeTbeMy 3akoHy HbroToHa: Ha
Ka)k7oe JeldcTBUE HAMAETCs paBHOE MPOTUBOJCUCTBUE, HO C IPOTUBOIOIOKHBIM
HarrpaBJICHUCM. Yewm 607b111E HUMITYJIBC UCITYCKa€MBIX paKeToﬁ BCIIICCTB, TEM BBIIIIC
MpHUKIaJbIBacMas K pakeTe CUila WM peakTuBHas Tara. To ects Kamepa cropanus,
KpH(Y3ep U COILUIO CO3[AIT CUIY WIM PEaKTUBHYIO TATY, HEOOXOIUMYIO pakKere,
9TOOBI MPEOJONIeTh 3€MHOE NMPHUTSIKCHHE M BBIpBAaThCsA M3 aTMochepsl. [lamee
00pa3oBbIBaETCA KMHETHYeCKas dHeprus E=0,5*M*c? koTopas momorana pakere
jgBuratbes. OgHaKo OOJBIIYIO YacTh OT MAacChl PaKEeThl COCTAaBIIsLIa Macca TOILIUBA

U 4TOOBI NPHBECTH PAKETy K HYXHOW CKOPOCTH HEOOXO0JMMO OBbLIO 3aTpaTHTh
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MHOT'0 9HEpIuy, a 3Ha4uT U TomiauBa. Clel0BaTesIbHO, HY/KHO JIETKOE TOIUIUBO, a
OHO JIBUTAETCA elle U ropaszno OwicTpee. TakuM o0pa3om TspKenas ¥ MeJICHHAs
CMECh KEPOCHMHA M KUAKOIO KHUCIOPOJa HE JAcT HaM CTOJIBKO BHEPIuM, Kak,
HarpuMep, Jerkass u ObIcTpasi CMeCh JKHUAKOTO BOJOPOAA U KHMIKOTO KHUCIOpPOJa,
HO HaJl 9TUM 33/[yMaJTICh HECKOJIBKO JICT T03K€ M IMEHHO TsDKEJI0e TOIUIHBO OBLIO
OJHHUM H3 HEAOCTATKOB noéTa TOro BpPEMCHHU.

Iocne cOpoca BTOpOi CTYHEHH, B KOTOPOH TaK K€ XPAHUTCS TOpIouee, BEC
paKeThl 3HAYMTEIBHO YMEHBINACTCS, U YTOOBI i yNpaBisATh, TPeOyeTCs MEHbLIE
SHEPTHH.

IMockonbky 1moaET OBLT OJHOBUTKOBBIM, Cpa3y MOCIE OTAEICHH KOpadist OT
paKeThI-HOCUTEJNsl BKJIIOYMIIOCH IPOrPaMMHO-BpEMEHHOE ycTpoiicTBo «I'paHuT-
5B», xotopoe B 09:57 3amycTHiio aBTOMaTHYeCcKyI0 CHCTeMy opueHTanun. Korma
Kopababp Obi1 copueHtHpoBaH 1o Connmy, B 10:25 mnpomwio BkirOueHHE
TOPMO3HOH JBUIaTeIbHON YCTAaHOBKH. /IBUraTelb JOJDKEH OblI 0TpaboTaTh

41 cexkyHIy, HO OH BBIKIIOYMJICS Ha CEKYHJY paHblIe HM3-32 OKOHYAHUS
roproyero (MpUYMHA — 3aiMIIAHKE KJAIlAHA, YacTh OPIOYEro Ionajia B IOJIOCTH
pa3IeUTEIBHOTO MEIIKa, a He B Kamepy cropanwsi). B pesyibrate marmcrpanu
HaJilyBa JIBUraTeNs OCTAJIMCh OTKPBITBIMH, U B HUX 110/ jaaBieHueM 60 armocdep
cTaJI MOCTYIAaTh a30T, YTO HPUBEINO K 3aKpyTKe Kopabisi co ckopocThio 30°/c.

Opuii I'arapun onuceiBas 310 Tak: «llomyumncs «xopuebaner»: rosnosa-
HOTH, TOJIOBa-HOTH C OY€Hb OOJIBIION CKOPOCTBIO BpalieHus. Beé kpyxunock. To
BIOKY A(puKy, To TOpH30HT, TOo HeOo. Tonbko ycmeBal 3akpbiBaThes 0T ComHILa,
4yToOBl CBET HE Hajal B Ida3a. I mocraBul HOIM K WJUIIOMHHATOpY, HO He
3aKpbIBaJl MTOPKH. MHE OBUIO MHTEPECHO CaMOMY, YTO TIPOMCXOHT. S skmai
MOMEHTa pazzeneHus. Pazaenenus ver...»

JlocpouHOe OTKJIIOUEHHE TOPMO3HOM YCTAHOBKM HApyLIMIO IITAaTHYIO

CXEeMYy, M KOMaH/Jla Ha aBTOMAaTHU4YE€CKOC pa3ACJICHUC CITYCKacMOI'o ariapara u
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HIpHOOPHOTO OTCEKa OKa3aaach He BBINONHEHAa. CHTYyaIs CI0KHIAch YHUKATbHAS,
u [arapuH He MOT OLEHUTb, HACKOJIBKO BEJIUKA OMNACHOCTb TaKOTO Pa3BUTHS
coObiTuid. Onmnako IOpwuii AsekceeBnu He 3amaHukoBan. OH 3acék BpeMs MO
yacaM, HOPOJOJDKAs C JIOOONBITCTBOM CIEAUTh 3a IPOUCXOAAIUM. Muranu
OKOIIIKH TTpHOOpa KOHTPONA PeXMMa CIycKa, Kopabib Bpamaics. ['arapiH moHs,
4TO MepenéT pacu€THOro MecTa MOCaKH Hen30exkeH — KaK U B ClIydae ¢ codakami,
HO, IPUKUHYB «Ha Malbllax», peul, uTo csaaer Ha teppuropuio CCCP. IToatomy
HE cTall coo0LaTh Ha 3eMJII0 O BHE3AIIHBIX IpoOIeMax.

KatanmyneTrpoBaHue nponuio Ha BeicoTe 7 kM. Ha crmycke B momonHeHHE K
OCHOBHOMY II0 HEM3BECTHOM MpPUYMHE DPACKpbUICSA 3amacHoW mapamior. B artor
MOMEHT 'arapuH JoipkeH ObLI OTKPBITh KilanaH AblxaHusd — ckadanap «CK-1» ne
cHa0XEH OalIoHaMH, a MOTOMY KOHCTPYKTOPHI MPETyCMOTpPENH I KOCMOHABTA
BO3MOXXHOCTH [JBIIIATh OKPY)KAIOIIMM BO3AyXoM. Ho Imapuk kiamaHa oxasaics
HPUKPBIT JeMackupyromei obonouxoi, u FOpuil AnexceeBud MOTpaTW MIECTh

MUHYT Ha TO, YTOOBI CIIPABUTHCA C HUM.

MATEMATHKA KAK $13bIK BCEJIEHHOM
AxTemupoB A.C.

HayuHblii pykoBOIUTENb — yYUTENb MaTeMaTuKi ApasruHa B.B.
MBOVY COI Ne 5 CTynMHCKOr0 MyHHIUIIAILHOTO paiioHa
e-mail: aktemirovartur@mail.com

Bcenennas B caMoM 00IeM MOHSTHE — 3TO BCe Cyluee, T100as Meabyaninast
YacTULA U ee ABWXKEHHE, U B3auMoelicTBue. MaTeMaTHuecKoe ypaBHEHUE DpBUHA
lIpénnarepa, Ha yAUBICHHE TTOAXOAMIO IS ONMHCAHHUS JFOOOTO JaCTHOTO CITydast
COCTOSIHUSI 2JIEMEHTAPHOI YacTHLBI, H caMO CO0OH BBIBEACHHE 3TOTO YpaBHEHHMS
OBLIO ObI HEBO3MOXKHO 0€3 MAaTeMaTHYCCKUX 3aKOHOB M KOHCTAHT (OT orepaTtopa

Jlammaca J10 3HA4YCHM 3HaKa MI/IHyC). MHorue JIX0OJU MpHUpaBHUBAIOT MaTEMATUKY K
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apuMeTHKe — ATO HE COBCEM BEpHO. BoOmpeku pacmpoCTpaHEHHOMY MHEHHIO,
MaTeMaThKa HM3y4daeT ropaszo Oojee pazHOOOpasHble aOCTPAKTHBIC CTPYKTYPHI,
4yeM uucia — (DYHKIMH KaK TaKOBbIE, TOXJECTBA, NOCTOSHHbIC 3HAYallUe, B TOM
YHUCIIe ¥ TeOMETpUIecKrie 00BEKThI BCeIeHHOW. HaMm 3HaKOMBI Takue OrpeeIeHus,
Kak «30510TOE ceueHne» mwin «I1matoHoBs! Tenay (MpaBHIbHBIE MHOTOYTOIBHUKH —
oT Ky0a 70 OKTad[epa), TPaeKTOPHs OPOIICHHBIX TeI €CTh HHUYTO HHOE, Kak
nepeBepHyThle mapaboibl. Hy ¥ Kak He yHOMSHYTb O HOCJIEIOBATEIbHOCTSIX U
3aBHCHAMOCTSIX — JIEHb CMEHSETCSI HOUbIO, )KU3Hb CMEPTHIO U T.JI.

enpto Moel  mccrenoBaTesbCKOW  paboThl  sBIsieTCss  0000IIeHHE U
BBISIBIICHHE O0OOLIAIONIMX M HCYEPIBIBAIOIIMX MATEeMaTHYECKUX OOOCHOBAHUIA,
(akta cymiecTBOBaHHs caMoil BceneHHOW. OOBEKT HCCIENOBAaHUS — ypaBHEHHE
pénuurepa, TMB. Ilpenmer uccnenoBanusi — GaKTOpsl, TPUIUHEI 3HAYUMOCTH,
MaTEeMaTHYCCKOTO BEIUMUCIICHUS JIJIsl IOHMMAHHUST BCEIICHHOM.

Uro u3 cebs B enom npencrasiser ypapuenue lpénunrepa? 9to oqHO U3
HauboJiee 3HAYUMBIX MATEeMaTHYECKHX MPeoOpa3oBaHMii B KBAHTOBOW MEXaHHKE,
MO3BOJISAIONICE HAXOJMTh BOJHOBYIO (DYHKIIMIO MHUKPOOOBEKTA, €CIU H3BECTHBI
YCIIOBHSI €T0 JIBHIKCHHUS, C yYETOM MOTEHIIMAILHON SHEPTUU JIBMKEHUs 00bekTa U,
KOTOpasi MOYKET 3aBUCETh OT KOOPAMUHAT U, BOOOIIE rOBOPsI, OT Bpemen# (X, Y, Z, t).
CamMa KBaHTOBasi MEXaHUKA — ITO MOI3Us BCEICHHOW, OJ00HO mprke TroT4yeBa,
OHAa CTPEMHUTHCSI paccKa3aTh O TOM, YTO MIPOUCXOIUT BHYTPH CAMOTO TIPOCTPAHCTBA
W BpPEMEHH, BHYTPHM BCEJIICHHOH, M MOYEMy WMCHHO TaK, a He WHadve. [ naBHas
3aJaya KBAaHTOBOM MEXaHHKH, HAaXOXICHHE BOJHOBOH (QYHKIMH OO0BEKTa H
OIHCaHUe ero cocTosiHus. BpeMenHoe ypaBHenue [llpeaunrepa ¢ ’TUM MpeKpacHo
CIpaBIsieTCs, JAaBasi IPU 3TOM pa3HOE PEIIeHHEe. OJHO, BA, TPH WU THICSYU. Bo
BCEJICHHOM IHEPTHsl MIEPEHOCUTCS IByMsI CIIOCOOAMHU: MaTepHsl IIPU JBUKCHUH U3
TOYKH A B TouKy B (B Taxoii nepesade SHEPriM y4acTBYIOT YaCTHIIbI) H BOJIHAMH,

B HUTOIC MOXHO HX 0603Ha‘{I/ITB, KaK KOPIYCKYJIAPHBIC W BOJIHOBBIC. Hama
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BCEJICHHAs M €CTh IIOCTOSIHHOE BOJIHOBOE JIBIJKEHHE, 3TO HW3MEpPeHHE —
B3aUMOCHCTBHE MUKPOOOBEKTOB.

Ho kak mMOHSATH, 4TO €CTh 3TO MPOCTPAHCTBO W Kak OHO BeIrsiaut?! Ha
TIOMOIIb TPUXOANUT Teopuss MaTeMaTHUECKON BCEIEHHOM.

I'unore3a MaTeMaTHYECKOW BCENEHHOW (Takke M3BecTHa Kak KoHewHbIi
Aucambrip) — B (pu3MKE M KOCMOJIOTHH, ONIHA M3 THIOTE3 KTCOPHH BCETO»,
npeasoxkeHHas GpusnkoM-reopetukoM Makcom Termapkom. CorjiacHo Tumnotese,
Halla BHEWHAA (u3nyeckas peaJbHOCTb ABJSIETCS MAaTEMAaTHUECKOH CTPYKTYpPOH.
To ects, pusuueckuil Mup sSIBIIETCS MAaTEMaTHYECKUM B OIIPEACIEHHOM CMBICIIE.
Bce matemaTnueckue CTPYKTYpbl, KOTOPBIE MOYKHO BBIYMCIHTB, CYIIECTBYIOT.
T'unoresa mnpenmosiaraer, 4TO MHpPBI, COOTBETCTBYIOLIME pa3IM4YHbIM Habopam
HayaJbHBIX COCTOSHHH, (U3NUECKUX KOHCTAHT, WM COBCEM IPYIHX YpaBHEHHH,
MOYKHO pacCMaTpUBaTh Kak OJUHAKOBO PCAJIbHBIC.

W3 sroro MOXHO cpaenaTh KpaTKUH BBIBOJ O TOM, UYTO MaTeMaTHKa
BCEJICHHOM, Ja)ke MMEIoIasi OMNpEeAEICHHbIE TOOJaXKH C TOYKH 3pEHUs
3IIeMEeHTapHOI Joruku (cM. ypaBHenue [lpénunrepa), Bce e CIIocoOHa OTBETHTh
Ha JJIEMEHTAapHBIE BOIPOCHI 3a/JaBaeMble IIKOJIBHHKOM. OHa TO3BOJSET HaM
BBIYKMCIIMTH JIaTy, Korjaa ¢ 3emin Oy/eT BHIHO TPOJICTAIONLYI0 KOMETY U CKa3aTh
CYIIECTBYET JIM KH3Hb B JPYTHX TalakTUKaX. MaTeMaTHka (paHTaCTUYECKU S3bIK,
KOTOPBIM TI03BOJISIET HAaM T'OBOPUTh C CaMOM BCEJICHHOW, BOCXHMIIATHCH €d U

HCCIICA0BATh €€ AajlblIc.
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«KOCMOC JOJI’KEH CJIYKUTb MUPY!»

Crapuukosa E.C.

MBOY «COIII Neb5»
Hayunbiii pykoBoIuTENH — AOIEHT, K.T.H. MamoHoBa @.C.
e-mail: lenka.starchikova@gmail.com

«Kocmonasmuxa umeem 0Oezepanuunoe oyoyuwiee, u ee HnepcneKmussl
Oecnpeodenvubl, Kak cama Bcenennaa'», — mak zoeopun cosemckuii y4énuli,
OCHOGONONOJNCHUK NPAKMUYECKOT KOCMOHAGMUKU U 211AGHbII KOHCIPYKHIOP NO
cozoanuto nepeozo UC3 — Cepezeii Ilasnosuu Koponés.

4 oxtsa6ps 1957 rona Ha BaiikoHype yxoaui B HeOO NepBblii HCKYCCTBEHHBII
cinytHuk 3emin — «IIC-1». Cnytauk neran 92 nusi, mo 4 suBaps 1958 rona,
cosepmuB 1440 060poToB Bokpyr 3emiu (oxoso 60 MIIH. KHIOMETPOB), MPEKIE
yeMm cropen B armocdepe. Takum o00pazoM, BIepBble OOBEKT, CO3IAHHBIN
YeJI0BEKOM, MPEOI0JIEN CHITYy 3€MHOTO MPUTSKEHHUS.

He mnponuto u Mecsiia, Kak ObUT 3amynieH BTopod cnyTHUK — «IIC-2»
3 Hos10pss 1957 roma, B xoTtopom Haxommnach cobaka Jlaitka. TpeGoBanock 0e3
BCSIKOW TIPE/IBAPUTENILHOI 0TPabOTKU CO3/aTh KCIIEPUMEHTAIBHY KOCMHUYECKYIO
1a00paTopHIo, IO3BOJISIONLYI0 M3YYUTh COOaKy-KOCMOHABTa, HEBO3BPAaTUMYIO Ha
3emmo. Bpemenun Ha pa3pa0OTKy HOBOrO CIyTHHKa OBUIO Malio, H
YCOBEPLICHCTBOBAThH CYLIECTBYIOLINE CHCTEMBI 0OECIICUCHNUS KU3HEIEATEIbHOCTH
32 CTOJb KOPOTKHH CpPOK HE OBUIO BO3MOXHOCTH. OkcrnepumeHT ¢ Jlaiikoii
MOJYYMWICS OYEHb KOPOTKMM: H3-3a OOJIBIIOW IUIOLIagu KOHTEHHEp OBICTPO
neperpeincs, cobaka morubiia y)ke Ha IepBbIX BUTKax. Ho ycmexu Ha JHIO:
BIEPBbIE B KOCMOC OBLIO JOCTAaBIECHO >KMBOE CYLIECTBO, M3MEPEHUs CITyTHHKA
MOKa3aJM MOBBIILICHUE PAJUALUOHHOTO ()OHA B BBICOKHX CEBEPHBIX IIUPOTAX, TO

€CTb OH 06Hapy>x<1/m paZ[HaHHOHHLIfI osc.
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6 nexaOpst 1957 CILA nipearnpuHsIio CBOIO TIEPBYIO MOMBITKY 3amycka MC3 —
«ApaHrapa TV3». 3anmyck Opomén HeyJauyHo: pakeTa CMOTIJIa MOAHATHCS JIHIIb Ha
1,2 merpoB, mOClle 4YEro HAKPEHWIAaChb M B30pBalach, CEPbE3HO IOBPEAUB
CTapToByl0 Iuiomaaky. Cam CHOyTHHK OBUT TMOBPEeXIEH W HE MOT OBITh
UCTONIb30BaH MoBTOpHO. Jlnmb 1 ¢depans 1958 roma Obul 3amylneH mHepBbIid
AMEPUKAHCKUH CIyTHUK — «JKcmiopep-l1». B ero cocraB BXOAuwil CUETUUK
Telirepa u JaTYUK METEOPHBIX YACTHII, YTO MO3BOJIMIO OTKPBITH PaJHAllMOHHBIC
nosica.

B 1964 r. 8 CCCP Obuia co3iaHa cUCTeMa CITyTHHKOB «JIEKTPOH» JIJIst
U3Y4YEHHs PAJUALMOHHBIX MOSICOB M MarHutocgepsl 3eMiIH, 4TO I103BOJIUIO
OIIPE/ICIUTh CTPYKTYPY M PpACHONOXKEHHe OaHHbIX mosicoB. Cmycrs 8 ner
coBeTckue ciyTHUKH «IIporHo3» yxe 3aHUMainuch uccienoBanreM CONHIA U ero
BIMSHUS Ha Hamly IutaHeTy. Tak jke ObLI CO34aH CIyTHHK CBS3U «MOJMHHA-2».
B 1976 r coyTtHuk «JKpaH» oOccredrBal Iepefady LBETHBIX M YEepPHO-OEIbIX
IpOrpaMm.

BbiTa co3maHa U M3BECTHAs. MHOTOYHMCIICHHAsl cepusi clyTHHKOB «Kocmoc».
K 1985 r ux Gwuto yxe 1600. Mx 3amauamm ObUIO M3ydeHHE OKOJIO3EMHOTO
KOCMOCa, BEPXHHX CIIOEB aTMOC(EphI, UCCIEA0BAHIE KOHLCHTPALUH 3apsDKEHHBIX
YacTHI], PACIpOCTPAaHEHHE PAaJMOBOJH, a TaKKe MOMOTald pellaTh MHOTHE
MEIMKO-OMOJIOrMYeCKre U TeXHUuueckue npobieMbl. «Kocmoc-1000» ObLT BesieH B
1978 r u npeaHa3HayeH Ui OTPabOTKH HABUTAIIMOHHOW CHCTEMBI, CO3/1aBacMOil B
LeNnsiX OmpeseieHust Mecropacnoioxenus cynaoB. 30 wurons 1982 roma Obun
sanymied «Kocemoce-1383» (KOCIIAC-1) — mepBblii KOCMHYECKHUi armapar,
o0ecneynBIINA paboOTy MEXKIYHApOJHOH IOMUCKOBO-CIACATEIBHOW CHCTEMBI
KOCHAC-CAPCAT. 3uauenne: KOCIIAC (Kocmuueckas Cucmema Ioucka
Asaputinvix Cyodos), SARSAT (Search And Rescue Satellite-Aided Tracking).

HpI/I aBapun Ha Cydax u caMoJiéTax OIOBEIaeT O GCHCTBI/II/I U MCCTOIIOJIOXKCHUHN
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MEPCOHAIBHBIX Pagno0yEB, YCTAaHOBIECHHBIX Ha HHMX. B pa3paboTke W BBOIE B
9KCIUIyaTallMlo cracarenbHol cucrtembl npuHuMmanu ydactue CCCP, ClIA,
Kanana u @pannus. B HacTosee BpeMs B CBSI3U C Pa3BUTHEM HOBBIX TEXHOJIOTHI
¥ OOIIMPHOMY NPUMEHEHHUIO IIPHMEPHO 5 YETOBEK B I€Hb MOTYT OBITh CITACEHBI C
nmomotbio KOCITAC-CAPCAT.

Ipouwto 60 ner ¢ 3amycka NEpBOrO CIyTHHUKA 3€MJIHM, a BO3MOXKHOCTH
KOCMOHABTHKH PaCIIUPSIOTCA C reoMeTpuyeckoil mporpeccueil. CIyTHHKH yike
NPHOOpPENN Takoe KOJMYECTBO NMPOQPECCHH, YTO TOJIBKO IEPEUUCICHIE UX 3aHSII0
Ob1 HeckosbKO cTpaHull. OCHOBHBIC HAIpaBJICHHS: BCECTOPOHHEE KOMIUIEKCHOE
U3ydeHHue 3eMIH, OXpaHa MPHUPOAbI U PALMOHAIBHOE HCIIOJIb30BaHUE PECYPCOB,
CBsI3b, HABUTAIMS, KOCMHUYECKHE TEXHOJOTHH, M3yYCHHE OJIMDKHEro M IajbHEero
kocMoca. Jla W caMa SKOHOMHKa TOCYAapcTBa IIPOCTO HEMBICIHMa 0e3
JIOCTHKEHUH KOCMUYECKUX Hayk. Vcronb30BaHMe KOCMUYECKUX TEXHOJIOTUN JaeT
ceromHsi OONBIION OSKOHOMHYECKHH >(P(dEeKT, coxpaHsis eXeromgHo COTHH
MWJUTHApIOB pyONieidi W BpeMeHH. 3a ISITh MHHYT M3 KOCMoca yIaércs
coTorpadupoBaTth  TEPPUTOPHIO, JUII CHEMKH KOTOpPOH U3  camouiéra
notpeboBasiock Obl 2 roj1a, a Ha3eMHOU reojie3nyeckoit maptun — 80 siet. Tak xe
MPOM3BOAATCS HAOMIONEHHs 3a OOJIAKaMH, ONPEACIAIOTCS TPaHMIBI CHEXHOTO
MOKpOBa, (hUKCUpyeTcs JieZoBasi 00CTAHOBKA Ha MOPSIX M OKEaHaxX, COCTABIISIOTCS
rJI00aIbHbIe KapThl BO3AYIIHBIX TEYSHHH, UCCIIEIYIOTCS IIPOLECCH 3apOKICHUS H
PasBUTHUA NHUKIOHOB, YMCHbIIAsA WX Pa3spyIIUTCIIbLHBIC }IeﬁcTBHH, BBIABIIAIOTCA
MCECTOPOKACHUSA TTOJIE3HBIX MCKOIIAEMBIX. HpI/IMepBI MPAKTUICCKOI0 NMPUMCECHCHUA
KocMuueckoi nHdopmanuu OecuncieHHbl. KocMuueckue anmaparsl Aajid B PyKd
YUESHBIM HOBBI METOJ BUJICHUSI CAaMBIX PAa3IMYHBIX SBJICHUH npupoxsl. [losBrnack
HOBasi TOYKA 3pPEHMS MU M3yYeHUs M coxpaHeHus 3emun. Kak rosopui

10.A. Tarapun: «Tak 6ydem snce npuymnoxicams Kpacomy 3emau'!»
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KOH®EPEHUWA, NOCBALWEHHAR
60-/IETHIO 3ANTYCKA NEPBOIO
HCKYCCTBEHHOIO CIIYTHHKA 3EMANW—"
4 okmasea 1957 roaa -~

4 oxrabpsa 1957

cMk QD ~ A4ansapni95s g

TOP)KECTBEHHOE 3ACEIAHUE KOH®EPEHIINH,
MNOCBAIIEHHOU

60-JIETHUIO 3AITYCKA ITIEPBOI'O
HNCKYCCTBEHHOI'O CITYTHUKA 3EMJIN

13 okTao6psa 2017 roxa
Crynunckuii puimaa MAU
(HaIMOHAJBHBIN HCCIEI0BATENLCKHIl YHHBEPCHTET)
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IIpuBercTBHE

pextopa ®I'BOY BO
«MoCKOBCKHIi aBUAIMOHHBIH HHCTUTYT
(HaMOHAJIBHBIN HCCIET0BATENIHLCKHI YHUBEPCUTET)»
M.A. Ilorocsina

VBaxkaemble KoJuieru, noporue ﬂpy3bﬂ!

60-neTue 3amycka MEpBOrO MCKYCCTBEHHOI'O CIIyTHHKA 3€MIIH, KOTOPOMY
HOCBSIIEHA Balla KOH(EPEHINS, 5TO CUMBOJI BHEAPEHHS B HOBOE U HEU3BEIAHHOE,
CHMBOJI MoryuiecTsa Hameld Ponunbl — Benukoil Poccuu, koropas peanusopana
9TOT PEBOJIIOLMOHHBIN /11 CBOEIO BPEMEHHU IIPOEKT, OTKPBIBIIUH 4€I0BEYECTBY
JIOpory B OeckpaiiHie npocTopbl BeeneHHO.

MbI ropauMcst TeM, 4TO B CJIABHOM PAAY YYEHBIX, O1arofaps KOTOPBIM CTal
BO3MOXEH IIPOPBIB B KOCMOC, UMs BbllyckHUKa MAM, BBLAAIOLIETOCS Y4YEHOIrO,
UHXKeHepa KoHCTpykTropa Imeba IOpbeBuua MakcuMOBa, CIPOEKTUPOBABILETO
MEPBBIN B MUPE UCKYCCTBEHHBIN CITyTHUK 3€MJIH.

Cerogus MAMWM  10CTOMHO MpPONOIXKAET CIABHBIE TPaJULUM CBOHMX
HPEIIIECTBEHHUKOB. JTO YHUKAJIbHBIA By3, 00Jafalolluii MOUCTHHE NEpPeIOBOH
CHCTEMOH MOJATOTOBKY U BOCIIMTaHUS UCCIIEN0BATEICH HOBOTO IIOKOJIEHHUS. ..

HckpenHe jxenaro KaxJIOMy M3 Bac SIPKUX MJICH, peanu3aly IJIaHOB U

3aMBICJIOB, HEJICYCTPEMIICHHOCTH U yAa4YU B JOCTUIKCHUHN TOCTaBJICHHBIX ueﬂeﬁ!
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IIpuBercTBHE
JeTynka-kocMoHaBTa P®, reposi Pocenu,
nenyrara 'ocynapcrBenHoi ymbl
E.O. Ceposoii
Hoporue npy3bs!

CepaevHo PUBETCTBYIO BAC — YIACTHUKOB KOH(DEPEHIINH, TOCBSIICHHOM
60-neTuIo 3aImycKka HepBOTrO UCKYyCCTBEHHOTO CITyTHHKA 3emuiu!

60 ser Ha3ajq Hama cTpaHa COBEpIIMIA HEMBICIUMBIH, HEBOOOPa3UMbII
MIPOPHIB B HAayKe W TeXHHKe, 3amycThB «CIHyTHUK mpocTedmmii-1». Beck mup ¢
TPEMeTOM CJIEAWIT 32 MOJISTOM CIYyTHHKA, Hal CO3JaHHUEM KOTOPOTO TPYIHIOCH
MHOKECTBO HAYYHBIX KOJUJICKTHBOB. BKJ’Ia}l KaXa0ro ms3 HpC,ZIHpI/IﬂTI/II\/’I HCOILICHUM,
Y paJIoOCTHO OCO3HABaTh, YTO IO CEH JIeHb COOJIIOAAETCS IPEEMCTBEHHOCTh Y4acCTHs
9THX NPEINPHATHI B CO3IaHHU HOBEHIINX 00pa30B KOCMHYIECKON TEXHUKH.

Ms1 Hacnennukn KoHcranTMHa DpyaproBuda LIHOTKOBCKOTO, MPEEMHUKH
Cepres [laBinoBuua KoponéBa u ero BbLaalomuxcs COpaTHUKOB. MBI TOMHHUM

IMOJABUTI'M HAIIET'O BEJIMKOTO HapoJa U BAOXHOBJISIEMCSA UMHU JUISI HOBBIX CBCmeHHﬁ.
VBaskaemble Koyuteru!

YKemaro BaM II0O0TBOPHOH pabOTH, yCHEXOB B HAYIHO-HCCIIEOBATEIBCKON
JIEATeIbHOCTH M HMHKEHEPHOM TBOpuecTBe. S yBepeHa, 4YTO Pe3yJbTaThl
KOH(GEPEHIIMN CTaHyT 3aJ10roM OyOyIIUX CBEpLICHHH IS KaXIOoro H3 ee

Y4aCTHHUKOB.

113



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

IIpuBercTBHE

npejicenaresst Komurera no BonpocaM oxpaHsbl 310pOBbsi, TPyIda U
COLHMAJILHOM NOTUTHKH MoCKOBCKOI 00,1acTHOI JlymMbI
A.A.TonybeBa
Jloporue y4aCTHUKH U TOCTH KOH(epeHiuu!

Ot nuna MockoBckoit 06macTHOi [lyMBl s pag IPUBETCTBOBATh YYaCTHUKOB
U OPTraHU3aTOPOB KOH(epeHnH, NOCBAIEeHH0 60-1eTuIo 3amycKka IepBoro
HCKYCCTBEHHOI'O CIyTHHKa 3emin!

Hamra koH(epeHnus He cIydaiiHO IPOXOIUT 31ech — Ha CTyNMHCKON 3eMite.
Benp mmenHo Ham permoH BHEC OCHOBHOHM BKJaJ B IMPOPHIB YEJIOBEYECTBA B
KocMoc, B nepBeHCTBO Poccuu B ocBoeHue Beenennoil. Benb umeHHO 31ech, B
IOxHoM ITonmockoBbe, panuoacTpoHoMbl IlymiuHckoil oOcepBaTopuM elle 10
3aIyCcKa IepBOro CIyTHUKA YCTPEMIIINCH K 3B€3JaM Ha paJrodacToTax.

Ha rtepputopun ITogMOCKOBBSI pacHoONOKEHbl BELyIHEe KOHCTPYKTOPCKUE
6topo, Takue kak HITO JlaBoukuna. KOHCTPYKTOpBI MPEANPUATHS U3IOTABIUBAIOT
1 3allycKaloT KOCMHMYECKUE ammnaparel, uccienyromue COIHEUHYI CHUCTEMY H
KOCMHYECKOE IPOCTPAHCTBO.

Co31aHUI0 MEPBOTO HCKYCCTBEHHOTO CIIyTHHKA IPEAIICCTBOBAIN IOJITHE
rofibl paboThbl HAyUHO-UCCIEA0BATENBCKUX HHCTUTYTOB U KOHCTPYKTOPCKUX OIOPO,
B KOTOPBIX IPUHUMAIU YydYacTHE€ M CTYNUHCKUE clenuanuctsl. M uMeHHO B
Crynune, B nexax CTYIHHCKOTO METaJUTyprHdecKoro KOMOMHATa ObIII H3TOTOBIICH
KOPITYC NEPBOI'0 UCKYCCTBEHHOI'O CITyTHUKA 3EMIIH.

Ham ecTb, YTO IOMHUTb U HAM €CTh, YeM ropauthces! S sxenaro yuacTHUKaM
KOH(EPEHINH MPOAODKATE TPAAUIINH HAIIUX MPEIIICCTBCHHIKOB M TOMHHTB, YTO
JUISl TIPOPBIBA B KOCMOC HY’KHBI HE TOJBKO 3HAHMS M OIBIT, HO €IE M OTBara, u

BEpa B CBOIO Mequ!
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CUMBOJ KOCMHAYECKOM SPbI

wieH ¢enepauun Kocmonastuku Pocenn,
BeTepaH KocMoapoMa bailikonyp
N.B. Kyumenko

Mpbl 1aBHO TNPHBBIKIM, YTO XXHMBEM B 30Xy OCBOCHHS Kocmoca. OJHaKo,
HaOJIfo/1ast CEroHs 32 OrPOMHBIMH MHOTOPa30BBIMH PAKETAMH M KOCMHUYECKUMH
OpOUTANBHBIMU CTAHIMSAMH MHOTME HE OCO3HAKOT, YTO TEPBBIA 3amycK
KOCMHMYECKOT0 arrapara CoCTOsIICs He Tak JaBHO — Bcero 60 yiet Hazan.

3amyck B KOCMHYECKHE IPOCTOpbl BceneHHOH mNepBOro HMCKyCCTBEHHOTO
cryTHHKa 3emuid B HOYb ¢ 4 Ha 5 okTsa0ps 1957 rosma cran mepBbIM MIaroM K
MIPaKTUYECKOW peanu3anuu mpopouyeckux cioB KoHncrantuna DayapaoBuya
uonkoBckoro: «YenoBe4ecTBO HE OCTAHETCS Ha 3eMile BEYHO, B IIOTOHE 3a
CBETOM, 3a IIPOCTPAHCTBOM, OHO CIIepBa pOOKO TPOHMKHET 3a T'PaHMIIBI
aTMOoCQepbl, a 3aTeM ITOKOPHT BCE OKOIOCOTHEYHOE IPOCTPAHCTBOY.

ITepBonpoxozer B 001acTH U3y4eHUsSI KOCMOCa BENUKUH yueHblit KoHcTaHTHH
OnyapaoBuu  [[MonKoBCKMiA, 4Ybe UMs J0Ar0 Bpems Hocwi MOCKOBCKHI
ABHALMOHHO-TEXHOJIOTHYCCKU yHUBepcHuTeT (HbiHE — 9acth MAU), B TOM umcIie
n Ham CTynuHCKME (uinan, Bcerga IOBTOPSUL «YeNoBeK IOIDKEH CIY)KUTb
Bricmemy!». 11 on cnysxui. 3Be3nHomy HeOy u cBoell Poxune. JliogsiM. 3a BeeM,
YTO OH JIeJ1aJl, CTOSUIO HeuTO OOJIbIlee, YeM BUMMBbIC PE3yJIbTAaThl €ro Tpy/Ia.

«CaMoe 3ame4arelbHOE, CMEJOEe M OPUIMHAIBHOE CO3/aHHE TBOPYECKOTO
yma [{nonkoBckoro — 3To ero ujaen u padboThl B 00IaCTH PaKeTHOH TEXHUKH. 3/1€Ch
OH HE UMEET MPE/IIECTBEHHUKOB U HAMHOI'O OIEPEXKAeT YUEHBIX BCEX CTPaH U
COBPEMEHHYIO €My 3I0Xy», — TaKk oTMeTws1 ponb KoHcranTmHa DayapaoBuya
I'maBHBI KOHCTPYKTOB TEpBBIX KocMuuecknx kopabmeir Cepreit [laBmoBuu

Kopomnes.
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Ceromus 3a Cepreem [laBmoBnmdyem BO BCEM MHpE NPHU3HAIOT TEPBEHCTBO
MPAKTUYECKOM KOCMOHABTUKU — TE€PBBIE CEKYHJbl, MUHYTHI M 3BE3JHBIC YaChI
yesioBedecTBa. Bce, uTo BHeEceHO B paszaene «ABHAIMs U KOCMOHAaBTHKa» B
n3BecTHOM «KHHre pexopnoB ['MHHecca». mepBas pakera, INEPBbIM CIYTHHK,
TIEPBBII TTOJIET YeloBeKa K MpocTopaM BceneHHO#, MepBbIid TPYIOBOH IOJET,
nepBast KEeHIMHA-KOCMOHABT, — HEITOCPEICTBEHHO CBS3aHO C €r0 UMEHEM.

Ho, xak rosopun cam Kopones, «Bce HaumHaercs ¢ camMoro OOBIYHOTO.
HeoObIuHBIM OHO CTAHOBUTCA YK€ IOTOM...». Bce, neHCTBUTENBHO, HAYMHAIOCH
OYEHB TPOCTO C MEUTHI 00 OOBIYHBIX MOJIETAX.

3akonunB MBTY, B KOTOpOM pyKOBOIUTENIEM €r0 JUIUIOMHOTO IIPOEKTa ObLI
MIPOCIIABJICHHBIH aBUAKOHCTPYKTOP TPKABI l'epoit ColuanucTHyeckoro Tpyia
Amnppeit  Huxomaesnu TymosneB, OH IOJy4aeT BO3MOXHOCTb paboTaTth B
CaMOJIETOCTPOCHHUH - TOH 00JIaCTH ACATEIBHOCTH, O KOTOPOH MEUTalL.

Cynbba cBoaut ero ¢ ®punpuxoMm AprypoBuueMm llanzepoM, mepBeIM B
CTpaHe IIOCTAaBUBILUM 33/1a4y CO3JIaHMs PAKETHOrO JBUTATeNs IS CaMoJIeTa.
Bwmecre onm cosmaror nerenpapueiii ['MPJ - rpynmy u3ydeHus: peakTHBHOTO
nerkeHns. OHu oxepknMbl peann3anueit naei K.3. [{noakoBckoro o mokopeHun
KOCMUYECKOT0 IIPOCTPAHCTBA, KOTOPBIE TOJIHOCTBIO Pa3IeIIsIH.

[IepBast pakera, ckoHCTpyHpoBaHHas U noctpoeHHast ' MIPJloBnamu, B3nerena
B HeOo 17 aBrycra 1933 roga. 25 HOs0ps - ctapT HOBOM paketsl - [ UP/I-X. Beero
OBUIO 3aMyIIEHO IIECTh PAKeT TOT0 Kiacca. DTO CTaJ0 HAdyaJoM CO3IaHHS TOH
TEXHHUKH, YTO BIOCJIEICTBHHM MPOJIOKUT JOPOTY B KOCMOC WU CTAHET PAKETHBIM
IIUTOM CTPAHBI.

B mameill ctpaHe TJaBHBIM HIEOJIOTOM U PYKOBOAMTENIEM IPAKTHYECKOM
paboOTBl IO OCYWIECTBICHHIO BBIXOAA B KOCMHYECKOE IPOCTPAHCTBO OBLI
C.II. Koposne, omnupaBuIuiics Ha  TEOPETHYECKYI0  0a3y,  3aJ0KEHHYIO

Koncrantunom [uonkosckuMm; B CLLA - Bepuep ¢on bpayn - Hemen ¢ HetaBHUM
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HAllUCTCKUM  TIPOLUIBIM, BJOXHOBJICHHBIH HJIESIMH HEMEIKOIO TEOpeTHKa
MEKIUIAaHETHBIX MyTemectBuil ['epmana Ob6epra.

PykoBonctBo crpanbl: u llentpanbubiii Komurer, 1 CoBer MuHHCTPOB,
MOHUMAasl BAXKHOCTb CTOSBIIMX 337134, BbICOKO IeHmn ctatyc Cepres IlaBnosuya,
KaKk TJIABHOTO KOHCTpykTopa. Hawanmmce OynHm OecHpHMEpHOTO TPOphIBA B
Oynyuee. [IpopbiBa, KOTOPBIH HAaBEYHO CBSI3aH C €0 MMEHEM. 3a YCHEUIHBIMU
UCTIBITAaHUAMH pakeTsl P-1, nocienosaio co3nanue cooctBenHoi P-2. Jlanee Opun
co3zanbl paketsl P-5 u ee moaudukarmu P-5M.

CrnenyomyM TakuM 3TalloM CTajlo CO3JaHHe HOBOM pakeTbl — IepBOi
MEXKOHTUHEHTAIbHOM OancTuueckoil paketsl P-7, crmocoOHOM JgocTuratsh
10001 TOYKHM 36MHOTO I1apa, a €ClId Ha ee OOPTy HaXOIUTCs siiepHas 00eroyoBKa,
TO W THOpaXkaTh, MPAaKTUYECKH, JIOOYI TOYKY 3eMHOro mapa. s ucrelTaHus
HOBOW PaKETHOI TEXHHKH ObUT HEOOXOIUM HOBBIN HCIBITATEIBHBIN MOJUTOH. VM
ctan HUUII-5 munucrepcrBa o6oponst CCCP 61u3 nmocenxa Tropa-Tam, KOTOpbIi
MO3KE CTaHET W3BECTEH BCEMy MHpY Kak KocMmojpoM baiikonyp. K ero
CTPOUTENLCTBY MPUCTYIHIIH B Havyase despans 1955 roxa.

Pakera P-7, cosmannas KoposeBbiM, oOnagana BBICOKUMH JICTHBIMH
XapaKTEepPUCTUKAMH, KOTOPHIE OKa3bIBAIOTCS JOCTATOUYHBIMU JUISI BBIXOJA B
kocmudeckoe TmpoctpaHctBo. C 1957 roma crparermyeckas JHHUS Pa3BUTHS
pakeTocTpoeHus paszaBanBaercs. Hapsay ¢ BoeHHOH JIMHKEH, BIIEpBbIE TIOSBIISETCA
KocMuyeckass JimHMA. Bo Bpemst omHoro wu3 Bu3uroB Hukuter Cepreesuua
Xpyuiea, MONb3ysICh YAOOHBIM CIy4aeM U €r0 XOPOIIMM PACIOI0KEHHEM IyXa,
Kopones oOparmiaercs Kk HeMy C NpPEAJIOXKEHHEM HadaTh pabOThI MO BBIXOAY B
KOCMHYECKOe MPOCTPaHCTBO. TeMm Oojee, YTO aMEpUKaHIbI JaBHO TaKHe PabOThI
BenyT. XpymeB cormamaercsi ¢ KoponeBeim: «Ecim TnaBHas 3amada He

HOCTPa/aeT, AeUCTBYHTE.
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Hauunarorcss ucneitanust cos3naHHOM KoposjeBbIM  MEKKOHTHHEHTAIbHON
GanmucTudeckoit paketsl P-7 («CryTHHK»), TFOOOBHO MPO3BAHHON «CEMEPKOM».
VIMeHHO 3TOI pakeTe Cy:KAEHO ObUIO CTaTh HNPApOAUTEIbHHULEH BCEX OCHOBHBIX
OTCYECTBEHHBIX KOCMUYECKUX Hocutenel. 21 aBrycra 1957 roma P-7 moaHOCTBIO
BBITIOTHIUIIA TIpOrpaMMy Toneta. KoposeB MOHs, 9TO MyTh B KOCMOC OTKPHIT.

B mae 1954 roma KoponeB HampaBiseT AOKIAJHYIO 3alUCKy MUHHCTPY
000poHHOI npoMsliIeHHOCTH AMutpuio denopoBudy YCTHHOBY 03aIIaBIeHHYIO
«O BO3MOXHOCTH pPa3pabOTKM MCKYCCTBEHHOTO CITyTHHKA 3EMIIH» O CO3NaHUH
HEOPHEHTHPOBAHHOTO MCKYCCTBEHHOTO CITyTHHKA 3€MIIU 1OJ CEKPETHBIM MH(POM
«O0bext I» maccoit 1000-1400 kr ¢ ammapaTypoi AJsl HAy4HBIX UCCIEAOBAHHMH
maccoii 200-300 kr, koTopblii uMmesn KogoBoe HasBanue «IIC-1». Beicouaiimiee
«7o6po» XpymieBa CHITpalo pONb «BBICTpENa CTapTOBOTO ITHCTONETa» IS
OTEUECTBEHHBIX PAKETOCTPOHUTEIEH.

O nepcnektuse padorsl UC3 rosopunu tak: «Paszpadorka IIC — 310 TOIBKO
nepBelif 3Tam. Bropoill sTanm — co3maHme CIyTHHKA, OOECHEYMBAIOIIETO IOJET
OJIHOTO — JIBYX 4eTOBeK 110 opbure. [l sToro BapnanTa TpedoBanach pa3padboTka
TpeTbeil cTynmenu s pakersl P-7. Tperwit stam paboT co3maHue CITyTHHKA-
CTaHLUM AJIs JUIUTENILHOrO MpedbIBanus moaeil Ha opoute. Ilpu ocymecTBieHun
3TOTO MPOEKTA MPeUIaraJoch COOMPATh CIYTHHK-CTAHIUIO U3 OTACNIBHBIX YacTeH,
JIOCTaBIIIEMBIX [TOOYEpeTHO Ha opbuTy». Pakera Koponesa cozmaBamack Tak, 9To
OHa MOTJIa HECTHU KaK SIICPHYIO OOETONOBKY, TaK M MOJIE3HBIH TPY3.

K konmy 1956 rona BBIICHWIOCH, YTO K Ha3HAYEHHOMY CPOKY MOATOTOBHUTH
«O0bexT JI» He ynacrcd, U ObLIO IPHHATO PEIICHHE CPOYHO pa3paboTaTb
HEOOJBIION TPOCTOW CITyTHUK, IOMYYUBIIETO II0 3aBOJCKOIN JTOKyMEHTAI[HH
HazaHue [1C-1. Cpeny MH)XEHEPOB W KOHCTPYKTOPOB HUIH cHOphl: «Kakum emy
ObiTe 1o  Qopme?» BblcmymaB goBoasl  cropod, C.II Kopones 3asBui

kareropuuecku: «Illap u Tonpko map!» — M, He 10KUIasCh BONPOCOB, OOBSICHUII
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cBoil 3ambicen: «lllap, ero ¢opma, ycioBus e€ro OOTEKaHUs C TOYKU 3PEHHUS
A3POAMHAMUKU JOCKOHAJIBbHO M3YYCHBI. W3BecTHBI €ro IUIIOCH U MUHYCBI. U sto
UMeeT HeMalloBaXKHoe 3HadeHue. Ho 1ieno B JaHHOM city4ae B apyrom. IToiimuTe -
nepBbiit! Korma denoBedecTBO yBHANT HMCKYCCTBEHHBIH CIYTHHK, OH JOJDKEH
BEI3BaTh y BCEX NOOpBIE UyBcTBAa. UTO MOXKET OBITH BbIpasuTenbHee mmapa? OH
0sM30K K popMe ecTEeCTBEHHBIX HEOSCHBIX TEJI HAIlleH COMHEYHOH cuctemsl. Jlroan
BOCIIPUMYT CITyTHHK KaK HEKHil 00pa3, Kak CHMBOJI KOCMHYECKOH PBI».

7 ¢espans 1957 roxa Beiuio nocranosinenue Cosera muHuctpoB CCCP o
3anycke I[leporo MC3 B pamkax MexayHapoaHoro reodusnyeckoro roga. OH
HpecTaBsul co00l chepudeckuii konteinep quamerpoM 580 MM u Maccoii 83,6
KI C 4eTbipbMs aHTeHHaMH. O0O0JI0YKa ISl «KOCMHYECKOTro IMEepBeHIa» ObLia
W3rOTOBJIEHA € COOJIIOJCHWEM  BBICOYAHMIIEH  CEeKPEeTHOCTH  JYYLIMMH
CliequajucraMu B CTCHaxX HAIICro CTyHHHCKOFO METAJLTYyPTUIECKOTO KOM6I/IHaTa.

B nauane cenrsiops 1957 roma IIC-1 mpomien Bce Ha3eMHbIE UCIIBITAHUSL
CKOpOCTh HEBEpOsITHAsI, YYMTHIBAas HOBH3HY M CIOXHOCTH 3amadd, Ho Koposes
yMeJ BBDKHUMATh BCE M U3 ce0sl, U M3 CBOMX COTPYIHUKOB. 22 ceHTsi0ps B Tiopa-
Tam npu6suia pakera P-7 Ne 8K71I1C (n3genne M1-TIC «Coro3»). Io cpaBHeHnIO
CO IITAaTHBIMH, OHa 6])1.1'[3, 3HAYUTCIIBHO O6H€F‘ICH3: MaCCHBHas roJIOBHas 4acCTb
3aMEHEHa  IepexoJoM  MOJA  CIyTHHK, CHSTA  ammaparypa  CHCTEMBI
paJHoyNpaBiIeHHss W OJHA M3 CHCTEM TEJIEMETPHH, YNpOLIeHa aBTOMAaTHKa
BBIKJIIOUEHMS ABUTaTeNeil. B pesynpTate Macca pakeTsl Oblla yMEHBIIEHA Ha 7
TOHH.

2 okrs60ps 1957 roma Cepreii KoposeB mommmcan mpuka3 o JIETHBIX
WCIIBITAHUSIX CIYTHUKAa M OTHpaBmI yBenomsieHne B MockBy. Cronuma He
OTBETHWJIa — BBICHICC PYKOBOACTBO CTpaHbl HE OYCHbL ITOHWUMaJO, HACKOJIBKO

ceppe3HOE  COOBITHE JOKHO —mpou3odTd. CouTd  OTCYTCTBHE — 3ampera
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paspemenueM, Koposes nan KoMmaHay Ha MOCTAHOBKY pakeThl M CIYTHHKA Ha
CTapTOBYIO MO3UIIHIO.

Crapt npouen oTan4yHo. IIpeononeB cuily neperpy3ok, UCIbITaB JIEICHIITYI0
BCTpEUy € KOCMHYECKHMM XOJOAOM, OKYHYBIIMCh B BaKyyM W pPaJHalldi0 H,
HaKOHeI], OLIyTUB JXapkue, oOkuraromue o0bsiTHs COJHIA, MOCIaHEel 3eMIISH
Hauaja paborats... Bee, kTo ObU1 B OyHKepe, BbIOEkKaIH Ha IUIOIIAJKY, I/Ie TOJIBKO
4TO BhICHJIAch pakeTa. Tam yxe coOpanock MHOro Hapony. Bee xpamnu... U BoT
pasjancsi pajlocTHBIN rojioc omneparopa-cessucra: «Ects curnan!» U Tyt x)e u3
JIMHAMHUKOB Pa3/IalliCh TO3bIBHBIC CITyTHUKA: «bur-oumn-oumn!..»

«Bce, 4To cozmepkan B cebe ITOT TIIATENBHO OTIOJHPOBAHHBIN (4TOOBI HE
neperpeBatbcst Ha COJIHIE) IIAPUK C YETHIPbMSI aHTCHHAMH — 93TO JBa
panuonepeaTiuKa, KOTOPble W MO3BOJIUIM PAJHOIIOOMTENIM 3€MIJIN yCIIbILIATh
3HAMEHHTHIC TTO3BIBHBIE, — pacckasbiBan MHe B 1997 roxy omuH m3 Onmskaimmx
cnoasuxHuKoB Koponesa akagemuk bopuc EsceeBnu Yeprok. — CaM ciyTHHK B
HeOe He Obul BHJEH — pa3Mmep He mo3Boyisul. Eciim Kro-To M Haxoamn B Hebe
OnectsAmnii OOBEKT HCKYCCTBEHHOI'O IPOMCXOXJIEHHS, TO 3TO ObLIa BTOpas
CTYNIeHb PAKeThI-HOCHUTENs, AOCTaBUBINAs CIYTHHK Ha OpOHMTy, KoTopas ObLia
TakoW OOJBLION OaHIYpoOH, OTpakarolied TOCTATOYHOE KOJIMYECTBO COJIHEYHOTO
CBeTa, 4TOOBI MOXKHO OBLJIO MPOCTHIM TJIa30M, Jaxke 0e3 OMHOKIISA, HabIoaaTh ee
KaK UCKYCCTBEHHYIO 3B€3/I0UKY.

W yx Mano KTo 3HaeT, Kakue-To JA0JIM CeKYHbl OTAEAIN KOHCTPYKTOPOB OT
Heynauu. IIpu cTapre pakeTbl OAWMH M3 ABUTATENEH «3amas3fpIBai», a BpeMs
BBIXOZla HA PEXHUM MXKECTKO KOHTPOIMPYETCS: IPU €ro IPEBBbIIIEHHU CTapT
aBTOMaTH4ecku oTMensercs. Ho mponecno. biox Bemren Ha pesxuM OyKBAIBHO B
CaMBbIi TOCIETHII MOMEHT /10 KOHTPOJIHHOTO BPEMEHIY.

Jns Bcero MHpa M3BECTHE O 3allyCKe HAIlEro CIYTHUKA ObLIO

HCOXUAaHHOCTBIO. Bcee pacCUUThIBAJIA, YTO IIEPBBIM CBOM CIIYTHUK 3aIyCTAT
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CIIA. CnyTHHK M3MEHHI MOJMTHYECKYI0 PACCTAHOBKY CHII. MHUHHCTP OOOpOHBI
CHIA 3asBuin: «Ilo6ena B Boitne ¢ CCCP Gonee Henoctmxuma». Torna, B Havane
okT0pst 1957 roga, MuIHapabl JIIOAEH B CYMTAHHBIC Yachl BAPYT OLIYTHIHN ceOs
€IMHBIM YeNIOBEUSCTBOM, TPaKIaHAMU IUIaHETHl 3eMJIsl, CTOAIIMMH Ha IIOpore
HE0003pUMOH, HO YK€ CTaHOBSIICHCs NOCTynHONH BceenenHoi. 3a pyOexkom ero
Ha3bIBAIK «KpacHOH JTyHOW».

Cnyrauk I1C-1 neran 92 nust, no 4 suBaps 1958 ropma, cosepmms 1440
06opoToB Bokpyr 3emin (okosio 60 MIIH. KM), TIpeXIe eM cropel B atmocdepe, a
€ro paauornepeaTyuKy padoTaay B TCUCHUE IBYX HEJIENb TIOCIIE CTapTa.

«CryTHUK-1» BoOILIeNT B UCTOPHIO KAaK BelIMYaiilliee TBOpEeHHE ueroBeka XX
Beka. 1 He ciydvaiiHo B ceHTsiope 1967 roma XVIII MexayHapoaHblil KOHIpece 1o
ACTPOHABTHUKE YTBEP/HI JicHb 4 okTsa0pst 1957 roja HauaioM KOCMUYECKOM 3pbI, a
B Poccun ¢ 2002 roga ormeuaercs Jlens BoenHO-KocMudeckux Cuit PO.

Jla, Ham ecTb 4eM TOpIUTHCS, a MUPY ecTh uemy 3aBuzioBaTh! Ho 3Haer nu
MHp, YTO 3TO HE TPHILUIO Ha ONI0ACYKe C royiy0oil KaeMOUYKOHM, Kak 3TO 4YacTo
[0JIaBAJIOCH B TO BPeMs B Ta3eTax, YTO 3BE3IHBIH OJECK CIyTHUKOB POAMIICS B

COJIEHOM OJIeCKE TI0Ta JIFOJEH, CAEeTaBIINX ITO.

YYACTHUE PAAMNOACTPOHOMOB ®UAH B IIEPBbBIX
KOCMHMYECKHUX OKCIIEPUMEHTAX

JupexTtop [ymmuckoii paguoactponomudeckoii oocepparopuu AKLl ®UAH
P.JI. JarkecaMmaHCKuUii

3amycK MepBOro HCKYCCTBEHHOTO CITyTHHKA 3eMJIH OBIIT COOBITHEM CTOJb JKe

PagoOCTHBIM, CKOJb W HEOKHIAHHBIM. JIMImIb oO4eHb HeOoJbIIAs TpyIa

BBICOKOKBAIH()UIIMPOBAHHBIX CIIEUAIMCTOB, yYaCTBOBABLINX HEIIOCPEICTBEHHO B

CO3JIaHWM PAKETHBIX JBHUraTelell M caMoro CIyTHHKa, MOIJIM OBbITh B Kypce

TOTOBUBLICTOCA 3aIlyCKa. Peakuus Ha sTO CO6I>ITI/I€, B OOJIBIIIMHCTBE CTpaH MHpa
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BOCTOp)KEHHAsI, TIOCIe0Bala He3aMeINTeNbHO. JIMKoBada M BCS Hamla CTpaHa,
4TO X TYT TOBOPUTH 00 acTpOHOMax-MpodeccHOHanaXx U O TOTOBSIIMXCS CTaTh
TaKoBBIMH cTyfAeHTax! A kak ke MHade, Belb Hallla CTPaHA, KOTOpas COIJIACHO
noctaHoBieHnsiM LIK KITCC u IIpaBuTenbscTBa emie TOJNBKO IUIaHUpOBaia JOTHATh
n neperHate CIIIA «1mo mpowW3BOACTBY Msica M MOJIOKa», M BAPYT OKasajlach
«BIIEPEAM IUIAHEThl BCEW» IO MPOMU3BOACTBY CAaMBIX MOIIHBIX PaKETHBIX
nBurareneii!

He ObIo cOMHEHHH, YTO YK€ MEpBBI CIyTHHK 3eMJIHM, HECMOTpS Ha
OTCYTCTBHUEC HA HEM Cepbe3HOI>i HaquOﬁ anrapaTtypsl, MOT BOIEPBBIC 1aTh CBCACHUS
(6] (I)I/ISI/I‘ICCKI/IX napaMeTpax CcaMbIX BHCIIHHUX CJIOCB aTMOC(i)Cpr IJIAHETHI, TO €CTh
o BepxHell noHochepe 3emii. Ho U1 9TOro Hy KHBI OBUIH, KaK MUHHMYM, JTaHHbIE
00 oBomMoONHU ero opoOuTbl. HeoOXoanmmple I TaKUX H3MEPEHUH IYHKTHI
HaAOJIOJICHUH CO3aBaINCh B CPOYHOM IMOPSIKE M OCHAILIAIHCh HEOOXOAMMBIM
obopynoBanuem. Toii oceHbto s ObUI CTyIEHTOM Yyxe 3-r0  Kypca
ACTPOHOMHYECKOTO OTJEICHUS MaTeMaTHKO-MeXaHu4eckoro ¢akynsrera JII'Y,
T.e. Jlenunrpagckoro (wbiHe Caskr-IleTepOyprckoro)  TrocyAapCTBEHHOTO
YHUBEPCUTETA. )41 MBI, CTYACHTBI-aCTPOHOMBI TOXKC CTPEMUIINCH B MCPY CBOHUX
BO3MOXHOCTEH BHECTH KaKOW-TO BKIax B obmee neno. Ha npoTsoxenun
MPUMEPHO MOJTYyTOpa MECSILEB CTYISHTHI HAIel IPYIIIbI, UCTIOIb3Ys NPOCTEHIIIe
ONTHYECKHE CHCTEMBl H MOPCKHE XPOHOMETpBI, KaXKIBIH ITOTOXHUI Bedep
TMPOBOAWIIN MHOTOKPATHBIC HW3MEPECHUA MOJIOKEHUI CIIyTHHUKA OTHOCHUTCIBHO
u3BecTHHIX 3Be3x (cM. ¢oro Ha puc. 1). Hac 3aBepstin, 4To mocie o0pabOTKH
pe3y/bTaTOB HAIIMX HAONIOACHMH, CIIENMaInCTaM yJaaeTcss BOCCTaHOBHTb
rapaMeTpsl OpOHMTHl CIYTHHKA, YeMy MBI OBUIM OYeHb pajbl. BrociuenctBum s
y3HaJI, 4TO MOJ00HBIC H3MEPeHUsI (BOBMOXKHO Jake 00Iee TOYHBIC) POBOAMIIHCH
u corpyaHukamMu ['OCyapcTBEHHOrO acCTPOHOMHUYECKOTO MHCTUTYTa UM.

TL.K. ItepuOepra npu puznyeckom paxyiabrere MI'Y.
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Puc. 1. Oxrtabpe-nosiOpp 1957 1.
CTYICHTHI-aCTPOHOMBI  JIGHHHTPaJCKOrO
YHUBEPCUTETA TOTOBATCS K OYEPEIHOMY
ceaHcy HaOIIO e HA N IIepBoro
HCKYCCTBEHHOTO CIIyTHHKa 3eMiId Ha
KpBIIIE CBOEr0 POJHOTO MAaTEMaTHKO-
Mexannueckoro (akymprera (10-s mumHws
BacuibeBCKOTo 0CTpOBa)

Cryerss T0Jl, aHaJIOTHMYHAs CHUTyalus CIOXKHWIAch W C M3MEPEHHSIMHU
KOOpAMHAT MPUIYHEHHs] TEepBbIX KOCMHUYECKUX ammapatoB cepuu «Jlyna». He
pacnonarasi eme CHelHanbHO CO3JAHHBIMM JAJISl TaKUX M3MEPEHUH yCTaHOBKaMH,
TJIaBHBIM KOHCTPYKTOP U TJaBHBIA TEOPETHK BCEM OTEYECTBEHHOM KOCMHUYECKOM
nporpammbl, T.¢. C.II. Koposes u M.B. Kemnupiin, oOpaTHINCh 3a MOMOIIBIO K
pamnoactponomam DPUAH (Pusuueckoro unctutyta um. ILH. Jlebemea AH
CCCP). B kpar4aitmmii cpok Ha 6a3e AByX JOBOJBHO OOJbIINX aHTEeHH KphIMCKOi
pannoactponomuueckoir cranmmun OUAH B moc. KamuBenn Opur co3maH u
OTBIOCTHPOBAH MO0 KOCMHYECKAM DAJMOMCTOYHHKAM HHTephepomeTp. Yxe
2 suBaps, 12 cenrsops u 4 oxts0ps 1959 rona Ha sToM pamuouHTepdepomerpe
ObUIM BBINOJHEHBl M3MEPEHUS! TPAaeKTOpPUH IEepBhIX pakeT cepuu «JlyHa» c

TOYHOCTBIO HE XYK€ OJIHOM YIIIOBOH MHHYTHI (CM. puc. 2).
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Puc. 2. Mecro npuinyHeHus
(3amITpUXOBAHHEIN MPSIMOYTOJIBHHK)

14 centa6ps 1959 r. kocMuueckoro
anmapara «JIyna-2» no
paguouHTephepoOMETPUUECKUM
m3MepeHusM paguoactpoHomoB ®UAH

B navane 1960-x Ha mepBoe MECTO Cpel KOCMUYECKHX MPOrPaMM BBIXOINUT
nporpamMma  ucciefoBaHus Ommkaidmmx 1iaHeT CONHEYHOH CHCTEMbI, ¥ B
YaCTHOCTH, I1aHeThl Benepa. Yxe B 1961 r. Obu1 ocymiecTieH nosier k Benepe
MePBOr0 KOCMUYECKOro ammapaTta «BeHepa-1». [OTOBHICS 3amyCcK CITyCKaeMBIX
anmapaTroB ¢ IMOCAJKOH Ha IMOBEPXHOCTH IUIAHETHI. JIJIsi KOHCTPYKTOPOB 3THX
anmapaTtoB HYXHBI ObUTM JaHHBIE O (DM3MYECKHX YCIOBHAX B atMocdepe u Ha
HOBepXHOCTH IIaHeTsl. OgHako camasi Onu3Kas K 3emie IUIaHeTa MO-IPEeKHEMY
IPOJIOJDKAIa OCTaBaThCsl U CAMOMW 3araJoyHoM, W BCE HM3-3a CBOCH UpE3BBIYAHHO
IUIOTHOM H Hempo3pauHoil armocdepbl. bonblime Hagex bl CHEHHATACTBI
BO3JIarajd Ha MHCCICIOBAHUS CIIEKTpa DPAAHOU3IydYeHHs BeHephl, MOCKONBKY
PaJMOBOJIHBI MOIJIM IIPOHUKHYTH CKBO3b ILUIOTHYIO aTMoc(epy M TakuM 00pa3oM
MO3BOJIUTH MONYYHTh HH(GOPMAIHIO O TEMIIEpaType Ha TIOBEPXHOCTH TLIAHETHL.

B 1961-63 rr. rpymnmoii corpyanukos ®UAH Bo rnase ¢ A.J[. Ky3pMuHbIM
Ha 22-MeTpoBOM pamuoTeneckone IlymuHckoi o6cepBaTOpuu ObLINM BBIIOJIHEHBI
U3MEpEHHsl SPKOCTHOM TemiepaTypsl BeHepsl B IMIMPOKOM — [Hama3oHe
CaHTHMETPOBBIX M MUJUIMMETPOBBIX BOJIH. I[IOCTPOSHHBIN CHEKTp H3Iy4eHHUS

BITOJTHE MOT OBITh OOBSICHEH B paMKax Tak Ha3bIBaEMOM «HapHPIKOBOfI» MOJICIH C
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OYEeHb BBICOKMMH 3HAQUCHMSIMH TEMIIEpaTypsl M [JaBJeHHsS Ha IOBEPXHOCTH
IIaHeThl. PoONb THMraHTCKOro MapHUKa B 3TOM CIydae WIpajia, KOHEUHO,
Henpo3payHas B ontuke armocdepa ruiaHetbl. OfHAKO, K 3TOMY BpPEMEHH YKe
nMeNach ¥ anbTepHATHBHAs, HOHOC(EpHAs MOJENb, COIJIACHO KOTOpOH 3a
BEICOKYIO SIDKOCTHYIO TEMIIEpaTypy B CaHTHMETPOBOM JHara3oHe Oblia
OTBETCTBEHHA HE [IOBEPXHOCTH, a HOHOC(epa ITaHeThl. B 9ToM citydae ycinoBus Ha
MMOBEPXHOCTH IUIAHEThl MOIJHM Obl OBITh 3HAYUTENBHO OoJiee MSITKUMH.
HeoOxomuM OBUT KPUTHUECKUT IKCIIEPHUMEHT, KOTOPBIN MO3BOJIMI OBl BEIOPATh Ty
MOZENb, YTO COOTBETCTBOBaNa OBl PEaJbHBIM YCIOBHSAM HAa INOBEPXHOCTH H B
atmocepe Benepbl. Takoii sxcriepument Obut npemioxkeH A.J]. Ky3pMuHbIM B
1964 r. Ho oH TpeOoBayi M3MepeHUil MONAPU3ALUY PATUOU3ITydeHUs] BeHephl ¢
BBICOKHM YTJIOBBIM paspemreaueM (mopsiaka 0,05 yrimoBoit muHyTh). B Te rombl
TaKOM OHKCIICPUMEHT MOT OBITH BBINOJHEH TOJNBKO Ha paguoHHTEepdepoMeTpe
KanmudopHuiickoro  TeXHOJIOrMYecKoro HHCTUTYTa. B ampene 1964 r.
AJI. Ky3pMuH Obl1 HampaBiieH B TroAuyHyro KomaHaupoBky B CIHA s
MIPOBEACHHST ITOTO IKCIEPHMEHTA, YTO CTAaJ0 BO3MOXKHBIM, HECOMHEHHO, JIHIIb
Onarozapsi «XpyIIEBCKOH oTTernenn». Pe3ynbTaThl HKCIEpHMEHTa HE OCTABIILIN
COMHEHHMII B TOM, 4YTO peajJbHbIE YCIOBUS Ha MOBEPXHOCTH BeHepsl
COOTBETCTBYIOT ~ TIpEJCKa3aHMsAM  IApPHUKOBOM  Moaenn ee  arMocQepsl.
IonyueHHble TakuM OOpa3oM OIIGHKH TEMIIEpaTypbl W JaBJICHHsS Ha ee
nosepxHoctu (T ~ 700 rpagycos Kensuna u P ~ 80 armocdep) 6bun Giectsie
MOATBEPIKACHBI IO3KE HM3MEPEHUSIMHU, BBIIOITHEHHBIMA C IOMOIIBIO 30HMOB,
nocrurumx nosepxuocty rianetsl (T=740 K, P=90 arm.).

[ImonotBopHOE yuactHe pagmoactpoHoMoB [lymmHCKOM 0OcepBaTopumn
OUAH B uccnenoBaHusx OJIMKHETO KOCMOCA MPOAOIDKAETCS U cerojHs. FIMeHHo
o HAONIOACHUSAM Ha KPYHNHEHIIMX paJHOTENIECKONaX METPOBOTrO JIuara3oHa

IlymmHckoii  oOcepBaTOpUM  peIIAaeTCs CerojHs 3ajadya  I[POTHO3MPOBAHMS
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«KOCMHYECKOW ITOTOABI», TO €CTh BO3MYIICHUH 3eMHOH MarHUTOC(Epbl, KOTOpbIe
BBI3BIBAIOTCSI BBIOPOCAMH BBICOKOIHEPTMYHBIX YacTUIl U3 KOpoHbI ComHIA.
ITomoOHbIe BBIOPOCH], HECOMHEHHO, MPEICTABISIOT OOJBIIYI0 OMACHOCTH JUIS
KOCMOHABTOB, HAaXOMSIIMXCS Ha OpOHTE, HEe TOBOPS yXKE€ O TeX, YTO BHIXOIAT B
OTKPBITBII KOCMOC.

BhicokoTOYHAsT — TynbcapHas IIKada BPEeMEHH, Oas3upyomiascs Ha
MU3MEPEHHsSX MOMEHTOB MPUXO0Ja HMITYJIbCOB MYJIbCapoB (00YCIOBICHHBIX
OBICTPBIM BpAILICHHEM HEUTPOHHBIX 3Be3x), Bexercs B IlymmHO yke Ha
nporspkeHun moute 50 mer. TOYHOCTH ATOM IIKAIBI BO MHOTO pa3 MPEBOCXOIUT
TOYHOCTh ATOMHBIX IIKaJd BPEMEHH, €CIH peub HIET 00 M3MEpPEeHUsX OOJbIINX
MIPOMEKYTKOB BpeMEHH. AKTHBHO 00CY)KIAeTCsl BOMPOC 00 MCIOIb30BAHUH TAKUX
YK€ M3MEPEHUI MOMEHTOB MPUX0/1a UMITYJILCOB ITyJILCAPOB B OyIyIIeM IS LeJei
KOCMHYECKOI HaBUTAIIHN.

Hakorer, TpPyZHO TMEPEONEHUTh BAXKHOCTh YYACTHSI COTPYAHHKOB U
MHCTpYMeHTOB IlymuHCKOH oOcepBaTopur B paboTe HA3eMHO-KOCMHUYECKOTO
panuountepdepomerpa «Pagroactpor». Ha 6aze obcepraropuu B 2003-2004 rr.

Obut  mpoBemeHbl  ucmblTaHus  10-MeTpOBOH — aHTEHHBI ~ KOCMHYECKOTO

paauoreneckomna (puc. 3).

Puc. 3. Ucnbitanus
KOCMHYECKOTO
panuoreneckona KPT-10 Ha
noaurone ITPAO AKI]
OUAH ([Tymunckoi
paaroacTpOHOMHYECKON
obcepBaropuu
ACTPOKOCMUYECKOTO
uenrpa ®PMAH)




YeTBepTasa MosiofiexKHasd MeXXBY30BCKasl HAYYHO-IIPAKTHUYEeCKast
koHdpepennusa «KOJAYEBCKUE YTEHUSA »

A ¢ MoMeHTa 3arrycka KocMudeckoro amnmapata «Cnextp-P» ¢ 3Toit anTeHHON Ha
6opty B 2011 r. umenno pamuoteneckon PT-22 Ilymmuckoil oGcepBaTopuu
NPUHUMaeT Hay4Hyio MHpopManuio ¢ anmapara «Cnekrp-P», obecrieunBas tem
caMbIM PaboTy HA3eMHO-KOCMHYECKOTO HHTep(EepOMeTpa, PEKOPIHOE YIIIOBOE
paspeleHre KoToporo cocranisieT okoio 10 MukpocekyH 1 gyru!

Her HuKakux COMHEHMH, YTO COTPYIHMYECTBO pagHOACTPOHOMOB C
pa3paboTyrKaMu U CO3AATENSIMM KOCMHUYECKHX alIapaTroB OyAeT MpOJOJDKAThCs

BIPEAb U MIPHUHECET €III€ MHOI'O ITOJIb3bI HALIEMY O6H.[CMy ACIy.

KOCMMWUYECKHUE AIIIIAPATBI AO «HITO JABOUYUKHUHA»:
OT COBETCKUX TPUYM®OB K bYAYIIUM INEPCIIEKTUBAM
A.O. Itokan™", A.B. ApTeMbeBl, E.B. Poikos’, T.A. Fonopyﬂl,
B.K. Illatanos?, B.A. Boraués®, O.I1. Baxenora®, P.B. JKearyxun*

t®umman AO «HIIO JlaBoukuna» B r. Kanyra, r. Kanyra
2Kanysxckuit punnan ®TBOY BO «MI'TY um. H.D. Baymana (HauuoHanbHbIiA
HCCIIENIOBATENbCKUI YHUBEPCHTET)», T. Kamyra
3A0 «HIIO JlaBoukuna», MOCKOBCKasl 001aCTh, I'. XUMKH
‘OI'BOY BO «MAU (HanMOHaNbHBIH HCCIeI0BATENECKHIT YHUBEPCUTET)»,
r. MockBa
“e-mail: cuauthemocl@yandex.ru

AO «HIIO JlaBoukuHa» Obuto co3naHo B ampene 1937 roma kak
aBUALMOHHBIN 3aBoj HapoaHoro komeccapuara 0OOPOHHOW MPOMBINLICHHOCTH
CCCP na 0ase OwiBuieii MeOenbHOU (adbpuku Hapromieca. IMpukazom HKOIT
Ne 0121 ot 1 mrons 1937 rona 3aBoxy 6611 mpucoeH Ne 301.

OnHUM M3 BBIAIONIMXCS CIEIUATMCTOB MPEANPHUITHS TOTO BPEMEHH OBLI
BBIJIAIOIIUIICS COBETCKUI aBHAIMOHHBIA KOHCTpyKTOp CemEH AsekceeBUY
JlaBouxkun (1900-1960), mBaxasr ['epoit Cormanucruueckoro Tpyma, Jlaypear
getblpéx Cramunckux npemuil. O pykoBogun OKB-301 ¢ nauyana okTa0ps
1945 rona u o camoii cmeptu 9 wurons 1960 roga. B nmanbHeiimem perieHuem
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ITpaBuTenbcTBa OKB-301 TOJTYYHIIO HOBOE HAMMCHOBaHHE —
«MammmHocTpouTtenbHblil 3aBog uMenu C.A. JlapoukuHa».

B tsokénele roasl Bemukoir OreuecTBeHHO# BoMHBI CeMEH AjekceeBUY
JlaBoukuH peman 3amauy moBsimeHuss oboponocnocobHoctn CCCP, pykoBoast
pa3paboTkaMu caMosIETOB UCTpeOuTeNnbHON aBuarn. Cpein HUuX:

-JlaI'T-3 — OJHOMECTHBIM OJHOMOTOPHBIH MOPLIHEBOH HCTPEeOUTENb-MOHOIUIAH,
UCIIOJIB30BAJICS B KAuecTBe  UCTpPeOHWTeNs,  UCTpeOHUTENs-TiepexBaTyHKa,
HCTpeOuTEII-O00MOapIMPOBIIHKA, CAMOJIETa-pa3BeIuNKa;

-Jla-5 — OJHOMOTOpHBII HCTpeOUTENh, CaMOJET MpPEACTaBIsLT  coOOU
OJTHOMECTHBI MOHOIUIAH II€JBHOJICPEBSIHHON KOHCTPYKIMH C YyOHparommes
IIACCH U 3aKPBITON KaOWHOM, OMH U3 caMbIX MaccoBbix camoniéToB CCCP B ropst
Benukoit OreuectBenHOi BoWHBI, ¢ 1942 mo 1944 rr. Gbuto mpousBeeHo Oosiee
10000 camosnéroB Becex momudurarmii [1];

-Jla-T — oOMH U3 Jy4IIUX CEpUHHBIX (BPOHTOBBIX UcTpeduTeneil koHua Bropoii
MHPOBOI BOWHEI, o0agaromui BBICOKUMU JIETHO-TEXHUYSCKUMU
XapakTepucTUKaMu. VMen BBICOKYI0 MaHEBPEHHOCTb M CHIIBHOE BOOPYIXKEHHE.
Cuwnraercsi, 4TO OH 00JIa7aj MPEBOCXOJCTBOM MO0 CBOMM OOEBBIM KauecTBaM Ha/l
HOCIeIHAMH MOPHIHEBBIMU HcTpeOuTensmMu [epmanun, Aurmmn u CIIA Ha
MaJIbIX M CPEJHMX BBICOTAaX. MalliHa MMesa MOBBIILICHHYIO JKUBYYECTh, a TaKKe
MPOCTOTY M JIOCTYITHOCTh B yIpaBieHuH. Bcero no koHua Bropoil mupoBoii
BOWHBI ObLTO BBIMyHIeHO 5753 camonéra Jla-7 [2];

- Jla-9 — coBeTCKUl OXHOMOTOPHBIN MOPIIHEBOH UCTPEOUTEIb BTOPON MOJIOBHHBI
1940-x rogos. beun cozman B8 OKB-301 B 1945-1946 ronax. B oTnuune ot Jla-7,
caMoJIET MMeJ IeIbHOMETAUINYECKYI0 KOHCTPYKIMIO U KPBUIO C JIAMMUHAPHBIM
oOTekaHneM. YjalleHne M3 KOHCTPYKLHH JiepeBa IPHUBENIO K CHIDKEHHIO MAacChl,

4TO IO3BOJIMJIO YBCJIUYUTH EMKOCTh TOIUIMBHBIX 0akoB U YCTaHOBUTH Y€ThIPC
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nymkd. BaemHe camonér Obul moxoxk Ha Jla-7. TlpouwsBozcreo Jla-9
nposomkanocsk 10 1949 r. Beero 66110 n3rotoneno 1882 camonéra [3].

IMocne okonuyanust Benukoit OTeyecTBEHHOM BOWHBI B CBSI3U C IOSIBICHHEM
HOBBIX BOEHHBIX YIp03, HWHTEHCHBHBIM pa3BHTHEM pEaKTHBHOW aBHAIUH,
PaKeTHOTO BOOPYKEHHS M CHCTEM MpOTHBOBO3AyIIHOW 06oponbl OKB-301 mox
pykoBoactBoM C.A. JlaBouknHa NPOJOKWIIO pEIlaTh 3aJadyd 10 YKpPEIUIEHHIO
000pOHOCIIOCOOHOCTH ~ COBETCKOr0  rocyjaapcTBa. B wactHocTH,  ObUIH
pa3paboTaHBbI:

- TypOOpEaKTUBHBIN UCTPEOUTENb-TICPEXBaTUNK J1a-250 - JTAJIbHUN
CBEPX3BYKOBOH BCEIIOTOHBIN HCTPEOUTEIb-PAKETOHOCEI, OJJHH U3 EPBBIX B TOM
KJacce, MpeHa3Havyaucs Ul IepexBaTa CaMOJISTOB WM KpPBUIATHIX PakeT U3
TIOJIOKEHUSI «JIKYPCTBO B BO3IYXE»;

- 3CHUTHAas  ympaBisieMass —pakera Kiacca «3emisi—Bo3nyx» 3VP 205
npeaHasHavdajgacb s YHUYTOXKCHUA CaMOJICTOB TIPOTUBHHUKA, JICTAIIUX Ha
BeIcoTax 10 20-25 kM 1 co ckopoctsamu g0 1000 km/4 [4];

- 3CHUTHO-PaKeTHass CHCTeMa JaJbHero JedcTBus «/[anp» JODKHA OblLia
00ecreYnTh KPYroByI0 OOOpPOHY KpYIHBIX HMHIYCTPHAJIbHBIX LEHTPOB OT
caMoJIETOB M KPBUIATBIX PAKET, JJIsl ATOM CHCTEMbI Oblia pa3paboTaHa 3CHUTHAsS
yhopaBisemass — pakeTa, NpelHa3HAueHHAas  JUIS  TOPKEHUS  BBICOTHBIX
CBEPX3BYKOBBIX CAMOJIETOB M KPBUIATHIX PAKeT, JETAMMX Ha BbICOTax oT 5 no 30
KM, ganbHOCTsX 10 180 kM 1 co ckopoctsimu 1500-3000 wm/u [4];

- ME)KKOHTUHCHTAJIbHasl CBECPX3BYKOBAs KpblIaTas pakeTa ((Byp}l» — [nepBast B MUPE
CBEpPX3BYKOBasi JBYXCTyIEHYaTass MEKKOHTHHEHTAIbHAS KpbUlaTash —pakeTa
HA3eMHOTO 0a3MpOBAHUS.

Crnemyrommii  3Tam  pa3BUTUSL TNPEANpHUATHS CBsi3aH ¢ [eopruem
Huxonaesnuem  babakunbim  (1914-1971) — rmaBHBIM  KOHCTPYKTOPOM

Koucrpykropckoro  broopo  um. C.A. JlaBoukuna (1965-1971), wieHom-
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koppecnionaenToM Axanemnu Hayk CCCP, mokTopom TexHHUECKHX Hayk, ['epoem
Coumanucruyeckoro Tpyna u Jlaypeatom Jlenunckoit mpemun. B 1965 romy
C.II Koponés mnepenan I'.H. babakuny paOoTel IO OECHMIOTHBIM JIyHHBIM U
MEXKIUTAaHeTHBIM cTaHmusM [4]. Tak 3apoamiack mepBasi KOCMHYECKasi TeMaTHKa
paboT HamIero MpeANpPUSTHS — IUIAHETHBIE UCCITEI0BAHMSI.

T'eopruit HukonaeBuu nmMen cBoi MOAXO0J K KOHCTPYHMPOBAHMIO PAKETHO-
KocMuueckoil TexHuku. KitoueBas ero depra — oOmupHas HazeMHas OTpaboTKa
pa3pabaThIBaeéMbIX M3AEIMH Ha CIEHUATIbHO M3TOTOBJICHHBIX MakeTax IpH
IOMOIIY psifa CTEHAOB, HMMHUTUPYIOIIUX YCJIOBUS pabOTBl KOCMHUYECKUX
anmaparoB. Takoro mnoaxoza TpeOOBalM CIOXKUBIIMECS YCIOBHA pPa3pabOTKU
KOCMHUYECKOH TEXHUKH — CJIOKHOCTb M3/IEJINI CTAHOBUIIACH ITPEJIETIbHO BBICOKOM,
a KOMIIBIOTEPHOE MOJIEIMPOBAHUE B Ty 3IOXY JeNallo TOJBKO IEpBbIE pPOoOKHe
mary. anusiit noaxon seeueno onpasaaics — HITO umenun C.A. JlaBoukuna moj
pykoBozactBoM ['.H. babGaknHa noOHIOCH LENOro psia ycrexoB TaM, Ile ApYyrHe
TEpIIeNI HeYyJauH.

HecmoTpst Ha MHTEHCUBHOE PAa3BUTHE KOMIBIOTEPHOTO MOJEINPOBAHUS IS
MOBBIIICHUST HAJIEKHOCTH  Pa3pabaTbIBaeMbIX KOCMHUYECKHX —alllapaToB U
UCKIIIOUCHUS] KPUTHYECKUX OIIMOOK TaKOH MOAXOM MCHONB3yeTcs M B HAllW JHH.
IIpumepamu ero sBIAIOTCA MakeT KocMudeckoro Tteneckoma T-170M  mns
TEIUIOBAKYYMHBIX HcIblTanuid (puc. 1) W cTeHn OTpabOTKM MSATKOW MOCaIKU

JIYHHBIX KOCMHUYECKHX anmapaTos (puc. 2).

130



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

Puc. 1. Maket kocmudeckoro teneckorna T-170M ist TeIIoBaKyyMHBIX
HCIIBITaHuI (BEPTUKAIBLHOE U TOPU3OHTAIBHOE TOTOXKeHHs) [5]
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Puc. 2. Crena oTpabOTKH MATKOM MOCAKH JTYHHBIX KOCMHUYECKHX aIlllapaToB
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bnaronaps mnoaxony I'eoprusi Hukomaesuua baGakuna HIIO umenun
C.A.JlaBouknHa B COBETCKOE BpeMsl JOCTUIJIO CIEAYIOUINX BBIAAIOIINXCS
pe3yJbTaToB:
- 3 despans 1966 roga BriepBble B HCTOPHH OCBOSHHUSI KOCMOCA aBTOMAaTHUYECKast
mexiutanetHast craHuust (AMC) «JIyna-9» coBepiinia MSTKyR MOCaaKy Ha
MOBEPXHOCTH JIyHBI;
- 3 ampenst 1966 rona AMC «/Iyna-10» BnepBble B MHpE CTajda UCKYCCTBEHHBIM
cryTHUKOM JIyHBI,
- 24 centa6ps 1970 rona AMC «Jlyna-16» BuepBble B MHPE B aBTOMATHYECKOM
pexuMe JOoCTaBUiIa Ha 3eMITI0 00pasibl TyHHOTrO rpyHTa Maccoi 101 rpamuy;
- 22 aprycra 1976 rona AMC «JIyna-24» nocraBuia Ha 3eMii0 00pasiibl JIYHHOTO
rpyHta Maccoir 170 rpamm, B pe3ylibTaTe aHaiM3a KOTOPBIX OBLIO BIEPBEHIC
MIOJTy4eHO yOeqUTeIbHOE JOKA3aTeIbCTBO Hann4ust Ha JIyHe BOIbI,
- poBep «Iynoxoo-1» (1970) crtanm mepBBIM B MHpPE IUIAHETOXOIOM, YCIIEIIHO
paboTaBIIUM Ha TIOBEPXHOCTH APYroro HebecHoro teia (JIyusr) ¢ 17 mosdps 1970
1o 14 centsiops 1971 roxa. Ipennasnavacs 1jist U3y4eHns OCOOCHHOCTEH JIyHHOM
MOBEPXHOCTH, PaJMOAKTUBHOTO M PEHTTEHOBCKOTO KOCMHYECKOTO M3JIydEeHHs Ha
JlyHe, XUMHYECKOTO COCTaBa U CBOWCTB TPYHTA;
- poBep «/Iyrnoxo0-2» (1973) npoBoanI H3ydYeHNEe MECXaHUYECKUX CBOMCTB JIYHHOM
MOBEPXHOCTH, (OTOCHEMKY W TellechEMKY JIyHBI, IKCIIEpUMEHTHl C Ha3eMHBIM
JIa3epHBIM JaJIbHOMEPOM U HAOJIIOACHHUS 3a COTHEYHBIM H3TyUCHUEM,;
- AMC «Mapc-3» (3amymiena 28 mas 1971 roma) ocymiecTBuia NepByiO B MHpPE
MSTKYIO TIOCaJIKy CITyCKaeMoro ammnapara Ha Mapc;
- AMC «@o6oc-1» u «Doboc-2» (3amymuensl 7 uions 1988 roma u 12 nroms 1988
roja COOTBETCTBEHHO) HcciemoBain Mapc u ero cmytHHK Doboc B pamkax
MextyHapoAHOro kocMuueckoro npoekra «®oboc», nposenu cbéMky Poboca —

nony4deHo 38 nzobpakenuit @obdoca BEICOKOro kKauectsa ¢ yaanexus ot 300 km 110
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1100 kM, MakcWMmalbHOE paspernieHue coctaBmio mnpumepHo 40 metpos [6];
UCCIIEN0OBaNIU IOBEPXHOCTh Mapca B HHGpakpacHOM U yIbTPagHOIETOBOM
JMana3oHax: OOHApy)KEHbl HEOJHOPOAHOCTH TEIUIOBOro momsi Mapea ¢
paspemeHrem 10 10 KM; yCTaHOBHIIH, YTO B CAaMBIX JKaPKUX MECTaX TeMIleparypa
noBepxHocTu oboca — 6osnee 300 K, cocraB moBepXHOCTH — pa3OUTHI PEroNnT, B
paiioHe 3KBaTOpa — aHOMaNHs IPKOCTH B yibTpaduosere [6];

- AMC «Benepa-7» (3amymena 17 asrycra 1970 roma) BmepBble B MHpe
OCYILIECTBHUIIA TIEpe/iady JaHHBIX OCIIE MATKOI [OCAIKH Ha TIOBEPXHOCTH BeHepsr;
[0 pe3y/ibTaTaM MHCCHH OBUIO YCTAHOBJCHO, YTO MABJICHHC y IOBEPXHOCTH
Bewnepsi cocrasmsier (90£15) atmocdep, a Temmepatypa — (475+20)°C [4];

- AMC «Benepa-13» u «Benepa-14» (3anymenst 30 okrsiops 1981 roga wu
4 Hos16pst 1981 roma COOTBETCTBEHHO) BIIEPBBIC MOJYYHIH IBETHBIC MTaHOPAMBI
HOBEPXHOCTH BeHepbl ¢ KpyroBeiM 0030poM (MpHYEM HpH CPaBHCHHH MEKLY
co0Oi psifa maHopaM, MOJYYECHHBIX 3a BECh CEaHC Ieperadyd, OOHAPYIKEHBI
JNMHAMHYECKUC SIBICHHS. CIyBaHHC CIIOS TPYHTA, MOMABIIEr0 HA MOCAJ0YHYIO
mwiarpopMy, H3MCHCHHE [BETOBBIX OTTCHKOB W  KOieOaHHs  CpeaHei
OCBCIICHHOCTH, IIOCJICIHNC SIBICHUS 10 CHX IIOp HE OOBSCHCHBI); BIEPBBIC
MNpsAMBIMHA U3MCPCHUAMHU ITOKa3aJIM, 4YTO CE€pa SABJIACTCSA OCHOBHBIM DJJIEMCHTOM,
ONPE/IEISIONIMM COCTAaB 00JaYHOTO CIIOS; BIIEPBBIC ¢ MOMOIIBIO TPYHT03a00PHOTO
YCTPOICTBA B3ATHI POOHI IPyHTa BeHephI Uist ompeeieHrs SICMEHTHOTO COCTaBa
HOPOJ METOZOM PEHTICHO-(IFOOPECICHTHOrO aHaIN3a; BIICPBBIC OCYIICCTBICHEI
celicMuyecKue U3MEPCHUA Ha TJIAHETE, BIICPBBIC MPOBCACHBI U3MCPCHUS
YIBTPa(UOIETOBOr0 MOTOKA COJIHEYHOro M3iydeHus: B arMocdepe (0OHapyxkeHO,
YTO 3HAYMTEIBHAS YaCTh CONHEYHOTO M3JIydeHHs rmoriomaetcs Boiure 60 kM, 9To
HO3BOJSIET OOBSCHUTH COBEPIICHHO HEOOBIYHBIC XaPAKTCPUCTHKH JIBHIKCHUSI

atmocdepsr) [4];
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- AMC «Beea-1» u «Beea-2» (3anymensr 15 nexabpst 1984 roma u 21 nexabps
1984 roma COOTBETCTBEHHO) HCCICAOBATM B IPOJETHOM CONIKCHHH [BA
HeOecHBIX 00BeKTa — IUIaHeTy Benepa (c JecaHTHpoBaHHEM Ha e€ IIOBEPXHOCTb
[IOCAI0YHBIX allllapaToOB M BHEAPCHHEM B e€ arMoc(hepy a’spoCTaTHBIX 30HIOB) U
KoMeTy ["ames, 3amyck OBYX OJMHAKOBBIX amlapaToB HMEJ LEJIBI0 HE TOJBKO
[IOBBIIIEHUE OOIEN HAAEKHOCTH BBIIIOJIHEHUS HKCIEIUIMOHHON 3a1adu, HO U
HPOBEICHNUE KOHTAKTHBIX UCCIICIOBAaHHH IOBEPXHOCTH BeHeps! B IByX pa3IUYHBIX
paiioHax IUIAHEeTHI, a TaKXKe M3yueHHe KOMETHI [ ayuiest Ipyu pa3indyHOM yIaleHUH
e¢ or Connua. IlensMu naHHOH MHCCHM OBUIM: HCCIICIOBAHHME XapaKTEPHCTUK
atMoc(epsl BeHepbl B mpolecce Crycka, HCCleOBaHME TIpyHTa BeHepsl ¢
MIOMOIIBIO TOCAJ0YHBIX alllapaToB B MECTaX HMX KOHTAKTa C IOBEPXHOCTBIO,
MIPOBEACHHE TPUHIMITHAIEHO HOBBIX JKCIIEPUMEHTOB 0 M3YUYCHUIO HUPKYJIISIIUH
arMoc(epsl Benepel M €€ METCOPOJOTHYECKHX MNAaPaMETPOB C MOMOLIBO
A9POCTATHBIX 30H/IOB, TIONCKOBOE CONMKCHHE MPOJIETHBIX aIlllapaToB ¢ KOMETOM
Tamness ¢ 3agadell OalIMCTUYECKOTO JIBIDKCHHUsS CKBO3b KOMY KOMETHI Ha
BO3MOYKHO MEHBILIEM PACCTOSHHUU OT €€ sipa, KOMIUIEKCHBIE MCCIEIOBAHUS Sapa U
koMbl kKomeTsl [amest [4].

PaboTa 1o HampaBICHUIO TUIAHETHBIX MCCIIETOBAHUI aKTUBHO BEIETCS U B
HAIIN THH:
- AMC «Jlyna-I'106» (3amyck 3armanupoBad B 2019 rtomy) — mepBblid
KOCMHYECKHH amnmapar BO30OHOBIEHHOW NPOrpaMMbl HccienoBaHust JIyHBI,
HAICJIEH Ha U3yYEHUE BHYTPEHHETO CTPOCHMS M Pa3BEIKy NPUPOIHBIX PECYPCOB B
okononossipHoit  obmact Jlyusr (FOxHblif momioc), a Takxke Ha OTPabOTKY
TEXHOJIOTHH MATKOMU Tocaaku [4];
- AMC «Jlyna-Pecypc-OA» (3amyck 3ammanupoBan B 2020 romy) mpoussBenér
JIOCTaBKy JIyHHOro opourtambHoro ammapata (OA) Ha OKOJIOJNIYHHYIO IOJSPHYIO

0p6HTy I IPOBCACHUSA JTUCTAHIHUOHHBIX I/ICCHGHOBaHI/Iﬁ TMOBEPXHOCTHU HyHI)I;
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OCHOBHbIE 3aJaud. KapTorpadMpoBaHHME MHHEPAIOrHIecKoro cocrasa JIyHBI,
KapTUPOBAHUE DACHpEAEICHUs BOISHOIO JbJa Ha moBepxHocTH JIyHbr;
UCCIIEI0BAaHUE CTPYKTYpbl IIOAIOBEPXHOCTHBIX CIOEB; ToHorpadus IyHHOU
MOBEPXHOCTH; HCCIIEIOBAHUE HK30C(hephl, IIa3MEHHOTO OKpyxeHus JIyHbl u
MPOLIECCOB  B3aMMOJEIHCTBUS  IJIa3Mbl C  TOBEPXHOCTBIO,  HCCIEIOBaHHE
KOCMUYECKUX JIydeil U HeHTPUHO YIBTPaBBICOKUX dHepruii [4];

- AMC «Jlyna-Pecypc-IIA» (3amyck 3amnanupoBan B 2021 roxy) npousBenér
JIOCTaBKy Ha MOBepXHOCTh JIyHbI mocamouHoro ammapata (ITA) mwis npoBeaeHus
KOHTAKTHBIX HAYYHBIX HCCIICAOBAHUN B NMPUIOSIPHOI obsact JIyHBI; OCHOBHBIE
3a[auy; IPOBE/IeHNE KOHTAKTHBIX MCCIIEA0BaHNI B palioHe 10:kHOT0 notoca JIyHst
(aHamu3 rpyHTa); MOMUCK BOASHOrO JibJa MPU MOMOLIM HEHTPOHHOTO JETEKTOpa,
BHEJIDEHHOTO B TIOBEpXHOCTh JIyHBI; H3yuyeHME MAarHUTHBIX aHOMAJIUi Ha
noBepxHocTh JIyHBI, a TaKKe BO3/ACHCTBUS (DAKTOPOB MEXKIUIAHETHOW CpEIbl C
MOBEPXHOCTbIO  JIyHBI, HCCIEOBaHMS MUHEPAIOTMYECKOro, XUMHYECKOIO,
3JIEMEHTHOIO ¥ H30TOIHOI'O COCTaBa JIYHHOI'O perojmra B o0Opaslax,
JOCTABJISIEMBIX C PA3IMYHBIX TITyOHH OT IIOBEPXHOCTH JI0 2 METPOB U3 2—3 pa3HBIX
MECT OKOJIO ITOCAJOYHOrO ammapara, ¥ B o0paslax perojuTa IOBEPXHOCTHOTO
ClI0s, MCCIeNOoBaHUS (U3MYECKHX CBOHCTB TIpPYHTa JIYHHOH IIOBEPXHOCTH,
UCCIIeIOBAHUSI HMOHHOW, HEHTpaJbHOM W TNBUICBOH COCTaBISIONIMX 3K30C(epsl
JIyubl 1 3 (hexTOB B3aUMOACHCTBHS MOBEPXHOCTH JIYHBI ¢ MEXIUIAHETHON CpeIoi
U COJIHEYHBIM BETPOM; H3ydeHHE BHYTPEHHEro cTpoeHust JIyHsI 1 e€ riaodaibHoro
JOBIDKCHHUS METOJAMM CEHCMONOTHMHM M HEOECHOW MEXaHMKH, MOMHMMO HAy4HBIX
SKCHEPUMEHTOB, B paMKaX MHUCCHU OyayT OTpabOTaHbl CPEACTBA M METOIMKH
obecrieueHusi BBICOKOTOYHOW ¥ 0€30MacHON IMOCaJKH, KOTOpbIe B JalbHEUIIEM
OyIyT MPUMEHATHCS IJIsl MEPCIICKTUBHBIX JIYHHBIX MOCAJOYHBIX SKCHEAMIHUN Ha
mwiatopMax I AOCTABKM Ha MOBEPXHOCTH 1IEIEBBIX KOMIUIEKCOB JTyHHOU Oa3bl
[41;
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- AMC «Jlyna-Ipynm» (3anyck 3ammanupoBan mocie 2025 roma) mpousBenér
JIOCTaBKY JYHHOTO TpyHTa u3 paiioHa HOxuoro mostoca JlyHbel uis oTpaboTKu
METOJMK M CO3JaHUsl SKCHEPUMEHTAIbHBIX YCTAHOBOK IO BBIICICHHIO U
nepepaboTKe OTHENBHBIX XHIMHYECKHX 3JIEMEHTOB; Hapsmy C STHM ILIaHHPYETCS
0TpaboTaTh TEXHOJOTHIO BBICOKOTOYHOH IOCAAKM Ha paauoOMasK, a Takke
METOAMKY oOecredeHus: 0e30MacHON MOCaJKH Ha KOHEYHOM ydacTKe IOJIXoJa K
HOBEPXHOCTU ¢ MJCHTU(UKALMEH NOTEHIMAIBHO ONACHBIX 3JIEMEHTOB pelibeda U
BO3MOKHOCTBIO BBINMOJIHEHHs: 60KoBOro Manespa [4];

- BEpPLIMHOM POCCUHCKON MporpaMmsl uccieoBanust JIyHbl cTaHeT CTpOUTENBCTBO
HUHOPACTPYKTYpPHI J1yHHOU 6a3sbl (3amnaHupoBano mocie 2025 ropa); OCHOBHBIC
3aMaud: ONpEeeNICHHE IIepeyHs, KOIMYeCTBA M TEXHOJOTHH IepepabOoTKH
uMeromuxcs Ha JIyHe IONe3HBIX MCKOIAeMbIX, NPUTOIHBIX B MEPCHEKTHBE IS
obecreucHus pa6OTLI JIYHHBIX TPOMBINUICHHBIX KOMIIJICKCOB (HOHy‘{CHI/IC us3
perojura TOIJINBa, KpEMHUS J151 COJTHCYHBIX 6aTapei/'1, CTPOUTCIIBHBIX MaTCpHaIOB
U T.]1.); OHpPE/eICHNE NEPEUHs], 3a1acoB, TEXHOJIOI I MepepabOTKU U JOCTaBKH Ha
3eMIII0 TaK Ha3bIBAEMBIX «PACCESIHHBIX XHMHYECKHX OJIEMEHTOB« (pyOumuii,
radHUiA, TepMaHUI U IPYTUe PEAKO3EMEIbHBIC SIIEMEHTHI); OIPEICIICHHIE 3aacos,
0cOOCHHOCTEeH NOOBIUM, ONTHMAIbHBIX TEXHOJOTHH NEPBHYHON NEepepabOTKH U
JOCTaBKM Ha 3eMJII0 TelHsA-3; BBINOJIHEHHE IIMPOKOrO CIIEKTPa HAYYHBIX
9KCIIEPUMEHTOB B HHTEpecax (yHIaMeHTANbHOI 1 IPUKIaAHON HayKu [4];

- KOCMHYECKHI KOMIUIEKC «Humepeenuo-30n0» (3amyck 3alulaHUPOBaH IIOCTE
2025 roma) mnpomsBenér wucciegoBaHue ConHuma ¢ OJM3KUX  PACCTOSHHMI;
BHYTpEHHel renuocepsl; MpobiieM HarpeBa CONHEYHOH KOPOHBI, YCKOPCHUS
COJTHEYHOTO BETPa; MPOHUCXOKACHNS HanOoIee MOIHBIX MPOSBICHNH CONHETHOH
AKTHBHOCTH — COJTHCUHBIX BCIIBILICK U BEIOPOCOB [4];

- «OksoMapc-2020» (3amyck KOCMHYECKOr0 KOMIUICKCA 3aIUIAHHPOBAH B arpere-

mae 2020 rona) — MEXIYHAPOAHBIM IPOEKT, MPEIyCMAaTPHBAMOIINIA Pa3paboTKy
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POCCHICKOM CTOPOHOM JECAaHTHOTO MOJYJsSl C TOCAaJ04YHOH 1IarhopMoii,
€BpOIEHCKON CTOPOHOM — MePeIeTHOr0 MOAYJISl 1 MapCOX0/ia; OCHOBHBIE 331aU —
MOUCK TIPU3HAKOB JKM3HM Ha Mapce B IpOIUIOM M B HAcTOsIIEe BpeMms,
HCCIICIOBAHME  BOAHOIM/TEOXUMHYECCKON  Cpeibl HA  IOBEPXHOCTH H B
MIOIMIOBEPXHOCTHOM CJIO€ C PACTIPEAENICHHEM T10 TIIyOHHE; HCCIeJOBaHNE Ta30BbIX
npuMeceil ¥ MX HCTOYHUKOB B aTMocdepe Mapca [4];

- AMC «bymepanz» (3amyck 3amnanupoBan B 2024 romy) obecrieuut 3abop u
JIOCTaBKy Ha 3emunto oOpasnoB BemecTBa doboca — 0HOTO U3 CITyTHUKOB Mapca,
a TaKkKe MpoBEeIET KOMIUIEKC Hay4HBIX HccienoBaHuii Poboca KOHTaKTHBIMHU
Metoaamu [4];

- BIIEpBble 3a BCE BpeMs CYIIECTBOBAHUS OTEYECTBEHHOW KOCMOHABTUKHU
IUIAHUPYETCSI TIPOEKT 110 UCCIIEJOBAaHNIO BHEUIHEH maneTsl COHEYHOW CHCTEMBI —
IOnutepa, xk kotopomy B 2026 romy OyneT HampaBiIeH KOCMHUYECKHH KOMILIEKC
«Jlamnac-II», B cocTaB KOTOPOro BXOAAT KOCMUYECKUil ammapat «J/lanaac-IT1» ¢
OpOUTATLHBIM MOJTYJIEM ISl IUCTAHIIMOHHOTO HCCIIeIOBAHUS IIIIAHETHOW CUCTEMBI
IOnurepa (ocHOBHBIC 3a[aud — IUCTAHIMOHHbBIE HccienoBanus HOmurepa u ero
cnytHuka — [anuMesna;  kaprorpadupoBaHHEe  TOBEpPXHOCTH [ aHHMMena;
peTpaHcisAnys Ha 3eMIII0 JAHHBIX C MOCAIOYHOrO ammapara) U KOCMHYECKHit
anmapar  «/lannac-I12» ¢ 1OCaZOYHBIM  amNIapaToM [yl  KOHTAaKTHOTO
uccnenoBanus ['annmena (OCHOBHBIC 3a[a4d — KOHTAKTHBIC HCCICIOBAHHSI M
MOJTyYeHust H300paxkeHuii moBepxHocTy ['annmena) [4].

IMomumo pazpaboTku KocMHuuecKux KoMIuiekcoB 1 AMC st MccneoBaHui
HeOecubix Ten Conneunoil cucrembl HIIO umenu C.A. JlaBoukuHa 3aHMMAaeTcs
M3TOTOBJIEHWEM CPEJICTB BBIBEJCHUS. YHHUBEPCANbHBIN pasroHHsii 6ok (PB)
«@pecam» cozgan B HIIO wmmennm C.A.JIaBoukuHa W TpeAHA3HAYEH IS
UCIIOJIb30BAHUS B COCTaBE PAKET-HOCUTEIICH CPEIHEr0 U TSIKEIIOr0 KJIacca C LENbI0

BBIBCJICHUA KOCMUYCCKHUX allllapaTOB Ha Pa3/IMYHbIC 3aJIaHHBIC 0p6I/ITI)I. bazoBbrit
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Pb «®perar» NONOKWI Ha4alo MEIOMY CEMEHCTBY BBICOKO3()()EKTHBHBIX
Pa3rOHHBIX OJIOKOB, KOTOPbIE CO3JaHbl U CO3JAl0TCSA Ha ero ocHose. I[IpuMmenenue
Ha PB «@®perar» 10M0OIHUTENBHBIX TOIUIMBHBIX EMKOCTEN U cOpachiBaeMoOro 0J0Ka
6akoB (Pb «®pecam-MT» u PB «®pecam-Ch») TO3BOJIMIN CYIIECTBEHHO
YBEIMUUTHh MacCy 3alpaBiseMOro TOIUIMBA M, TEM CaMbIM, IIOBBICHTH
3¢ dexkTUBHOCTL pasronHoro Osoka. Ilepmwiil 3amyck PB «®perat» B cocrase
paxetbl-HocuTens «Coro3» coctosuica 9 despans 2000 roga. ITo cocrosHuio Ha
uronb 2017 roga obecrneueHo 62 mycka Pb «®perar» pa3nuyHbIx MoguduKanui u
BBIBEICHBI Ha pacuérHele opOutel Oomee 200 KOCMMYECKMX —ammaparoB
POCCHIICKOT0 M HHOCTPAHHOTO TPOU3BOICTBA [4].

Emé ommoit temarmkoir pabor HIIO mmenm C.A. JlaBoukwHa sIBIISETCS
actpodu3uKa — co31aHne KOCMHYECKUX 00CepBaTOPHI.

UYeioBe4eCcTBO BCEra HMHTEPECOBAJIOCH OKPYXKAIOIMM MHpoM. Emé B
riyOOKO# JIpeBHOCTH JIOAM OOpaliaiy CBOil B30p Ha HE0O, THITAsACh TOHSTH
3aKOHOMEpPHOCTH [JBMJKEHHMS CBETHJ M CBOE MECTO B OKpPY)KAIOIIEM MHUpeE.
Cy1iecTBeHHBIH TIPOPHIB B acTpoHOMHHU ObUT coBepii¢H B Hadane XV I Beka u Obut
CBSI3aH C M300peTeHHEeM TeliecKoma. Temepb aCTPOHOMBI OBUIM  CIIOCOOHBI
3aryIsiHYTh TOpa3ao Jalblie W  pa3miIsgeTb OOBEKThI, HEJOCTYIHBIC JUIs
HaOJII0/IeHNsT HEBOOPY)KEHHBIM I1a3oM. Ho 10 Tex mop, Mmoka 4ejgoBeuecTBO He
CMOIJIO TIPEOI0JIETh 3eMHYIO T'PaBUTAIMIO U BBHIBECTH KOCMHMYECKHE armapaTbl Ha
opbuty 3emiH, OonbIIMHCTBO WH(OpManuu o BceeneHHOH ObUIO HETOCTYIHO.
Jleno B TOM, 4TO MPAKTHYECKH BCE JIAHHBIC O HEOECHBIX TEIaX Mbl MMOJy4YaeM IMpu
[IOMOIIM  JJIEKTPOMArHUTHBIX BOJH, MNPUXOMAIIMX W3 IIYOMH KOCMoca.
OJeKTpOMarHuTHasl BOJIHA TIPEJICTABISIET COO0H BO3MYIICHNE AIIEKTPOMArHUTHOTO
HOJIS, TPH KOTOPOM IIPOMCXOJUT KOJeOaHHE BEKTOPOB HANpsHKEHHOCTEH
AJIEKTPUYECKOTO0 W MAarHUTHOTO TIOJICH IMEpIEHAMKYJSPHO  HANpaBlICHUIO

pacnopoCTpaHCHHA BOJIHbBI [7] QHGKTpOMaI‘HI/ITHLIe BOJIHBI TIOAPA3ACIAOTCA B
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3aBUCHMOCTH OT [UIMHBI BOJHBI Ha DPaaMOBOJHBEI, HH(pPAKpacHOE H3IyYeHHE,
ONTUYECKOE  M3IydYeHUe, yIabTPadHOIETOBOEC  H3IydEHHE, PEHTTCHOBCKOE
M3NydYeHHEe W TaMMa-u3JIydeHHe. B BakyyMe OJIEKTPOMATHUTHOE H3ITydYeHHE
pacnpoctpaHsiercss 0e3 3aTyXaHHH Ha CKOJb YrOJHO OOJIBIIHE PAacCTOSHUS, HO
aTMocdepa 3eMIM IporycKaeT ©0e3 CyIIECTBEHHOTO MOTJIOIEHUS JIMIIb
PaAMOBOJIHEI M ONTHYECKOE H3IyYCHHE, NPHUYEM IOCICAHEEe 3HAYUTEIBHO
HpeIOMIISIeTCs, HEepexoAs dYepe3 pasHble CJIOM BO3JAyXa, M PacCeHUBACTCS
MMEIOILEHCsl B BO3AyXe MbUIbI0. [loaToMy i mosrydeHus HauOojee IONHBIX U
HEHCKKCHHBIX JAaHHBIX O BCEICHHOIT TenecKkon Heo0X0AMMO BBIBOAUTE B KOCMOC,
rae Het atMochepst 3emn [8].

B npoweniue romasl kak Coerckuit Coro3, Tak ¥ CTpaHbl 3araia BHIBOANIN
Ha opOUTYy KocMuueckue obceparopuu. 23 mapra 1983 roma Obuta 3amyiieHa
KocMuueckasi — oOcepBatopusi  «Acmpon», co3ganHas Ha HIIO  umeHun
C.A. JlaBoukuna. Kocmuueckas oGcepBatopus paboTana B yabTpadHOICTOBOH U
PEHTTEHOBCKOM O0ACTSAX 3JEKTPOMArHUTHOTO M3TYyYCHHUs U pellajia CleIyIolue
HayyHbIe 33/1aU¥. UCCIEAOBAHNE MEX3BE3JHON CpPElbl, N3yYeHHE MOJIOJBIX 3BE3N
60JIBIION MacChl, M3y4YCHNE MEPEMEIINBAHNUS BELUICCTBA B 3BE3/1aX, YCTAHOBJICHHE
MeCTa MPOTEKAHHS SAECPHBIX PEaKINi, H3yueHNe HECTAIIMOHAPHBIX SIep TaTaKTHK,
U3yYCHHE  KPYyroBopora Marepud  (3BE3bI-MEK3BE3NHAS  Ccpela-3BE3/IbL),
OOHapy)KeHHE  CBEPXTSDKENBIX  JJIEMEHTOB Y  TOpSYMX  3BE3M,  IIOHMCK
KOPOTKOXKMBYILIMX 3JIEMEHTOB Yy 3BE3J, ONPEACICHHE COIEPIKAHUS DICMEHTOB
KHCJIOPOHOW IPYIIIBI y 3BE3M, M3YYCHHUE COCTaBa 3BE3AHBIX Xpomochep u KOPOH
[4]. 1 nmexaGpst 1989 roma Obuta 3amyiieHa Bropast cosmanHas Ha HIIO nmenn
C.A.JlaBouknHa  actpodu3myeckass  BHeaTMOC(epHas  HEMWIOTHpyeMas
obcepBatopust ~ «/panam». OHa  IpeAHa3HAdaJach Ul  NPOBEACHUS
acTpopM3UUECKUX  HCCICAOBAHMN  TaJakTHYECKUX W BHETaTaKTHYSCKUX

HUCTOYHUKOB KOCMUYECKOI'O M3JIYUYC€HHS B PEHTTCHOBCKOM U TaMMa-Juaria3oHax

139



YerBepTasg MosiofexkHast MeXXBY30BCKask HAyYHO-MIPaKTUYeCKas
koHdpepennusa «KOJAYEBCKUE YTEHUSA»

JIEKTPOMArHUTHOTO M3ydeHns. EE 3amadell ObUIO TNpoBeleHHE OeTalbHBIX
UCCIICIOBAHUH  KOMIIAKTHBIX M IMPOTSDKCHHBIX KOCMHYECKHX HCTOYHHKOB
PEHTI€HOBCKOTO M MSATKOro ramMma-usiaydeHuit. OOcepBaTtopusi IpeacTaBiisiia
co0oif paboraronuii Ha opOUTEe 3eMIIM KOMIUIEKC MPUOOPOB, BOCIIPHHUMAIOIIIHIA
M3IyYCHUs B IIMpovaiiiem auamnasoHe — ot 2 k3B mo 100 M»aB. EE nosieienue
OTKPBIBAJIO HOBBIE BO3MOJKHOCTH JJISi ONpENENICHUS TEMIICpaTyphl TEIJIOBOU
IUIa3Mbl B CKOIUICHHSIX TaJIAKTHK, PEHTIEHOBCKUX IyJbcapax, aKKPEeHHMOHHBIX
JCKaX BOKPYT YEpHBIX JBIp, Ul BBUIBICHUS KOCMHUYECKHX OOBEKTOB, TIE
paboTarOT HETCIUIOBBIC MEXaHU3MBI H3ITydeHuUsI [4].

Ceituac HanboJiee U3BECTHBIM U IOIYYUBIINM HAaHOONIBIINNA 00BEM JaHHBIX
0 BcenenHoil sBiseTcs aMepUKAaHCKHHA KOCMHUYECKMH Teneckon «Xa00u»,
samymieHHblii 24 ampenst 1990 roma. Illupoko wu3BectHbie QoTorpaduun
KOCMHUYECKHUX OOBEKTOB BBIMIOJIHEHBI KOCMHYECKMM TelecKornomM «Xabom» B
ONTHYECKOM JMarna3oHe. Bpicokas paspemiaromias CrnocoOHOCTh TEJNECKona u
OTCYTCTBHE  aTMocdepbl  3eMiM  [O3BOJIMIM  BBIIOJHUTH  (oTorpaduu
TYMaHHOCTEH, OTCTOSIIIMX OT HAC HA COTHU CBETOBBIX JIET, M TallaKTHK,

HaxoOAmMUuXCsd Ha YHOAaJICHUUW B MHUIIJIMOHBI CBETOBBIX JIET, C HOpa3I/ITeHBHOﬁ

YETKOCTBIO.

Puc. 3. Mzobpaxenue Tymannoctu Kuns B
ontuyeckoM (cBepxy) U MH(ppaKpacHOM (CHHU3Y)
JIMana3oHax, HOJIy4CHHOE KOCMHYCCKUM
TeneckornoM «Xao6m» [9]
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Ha d¢otorpadun TymanHoctu Kwus, BBINOJIHEHHOH KOCMHYECKUM
TeneckonoM «Xab0m» B ONTHYECKOM W HH(pakpacHOM auama3oHax, (puc. 3)
MHOTHE JeTald TYMaHHOCTH, HEBHIMMBbIC B ONTHYSCKOM J[HAna3oHe, CTalu
JOCTYITHBI B30py B HH(pakpacHoM. TakuM 00pa3oM, MOXKHO CIeTaTh BEIBOJ, UTO
nHGOpPMAIM O KOCMHYECKOM OOBEKTe, IIONy4YeHHAss B HOBOM JAWala3oHe,
JONoJIHSeT HH(OPMAIHIO, OTYUSHHYIO B IPYIUX Auana3oHax. MHbIMH clioBaMy,
yeM OOJIbIlle KOJIMYECTBO JMANa30HOB, B KOTOPBIX HAOIIOAAETCS KOCMHYECKHN
00BeKT, TeM 0oJbIe HHOOPMAIMHU OYAET HOIYYEHO O HEM.

BoJIBIIMHCTBO KOCMHYECKHX 00CEPBATOPHH, 3allyICHHBIX B TPEAbIIYIINC
roapl, ObUIM YyHHBEpcaIbHbIMH. TO ecTb HMMenun Ha OoOpTy 00OpyIOBaHUE,
crocoOHOE TOJTy4YaTh AaHHBIE O KOCMHUYECKUX O00BEKTaxX B HECKOJBKUX CIEKTPaX.
He sBuseTcss HCKIIOYEHHEM W YHOMSHYTBIA BBIIIE KOCMHYECKHIH TENIECKOII
«Xao6m». B XXI Bexke HITO umenu C.A. JIaBouknHa BeIET pabOThI IO CO3/IAaHUIO
KOCMHYECKHX obcepBaTopuii cepun «CIHEKTp», MPU 3TOM Kaxaas 00cepBaTopus
MPOBOJUT HAOJIOCHHE B OMNPENCIEHHOM CIEKTPE OSJIEKTPOMATHUTHBIX BOJTH.
Takoil MOAXO MPEACTABISSTCS TEPCIEKTHBHBIM B BUY TOTO, YTO B 3aBUCHMOCTH
OT BBIOPAaHHOTO CIICKTPa, B KOTOPOM paboOTaeT o0cepBaToOpHs, K €€ KOHCTPYKILUH
OpenbABIAIOTCS ~ ocoOble  TpeboBamus. M, mpoektupys  oOcepBaTopuy,
KOHCTPYKTOPBI CTapalInuCch MAaKCHMAIbHO YAOBIETBOPUTH OTH TPEOOBAHHS, UCXOMS
13 BO3MOXKHOCTEH COBPEMEHHOH HayKH W TeXHOJIOTHH. OOCepBaTOPUH MONYYHIH
CBOM Ha3BaHMs, UCXOAS M3 TOTO CIIEKTpa, B KOTOPOM OHH HPEHMYIIECTBEHHO
paboratoT:

- kocmuueckast obceparopust «Cnexkmp-P» (3amymena 18 wuronst 2011 roma) —
MEXIyHApOJHAas OpOHWTalmbHas acTpodusmyeckas oOcepBaTOpHs — MPOEKTa
«Pammoactpon», nperHa3HayeHa I CO3JaHUS BBICOKOAIIOTEIHOTO
HCKYCCTBEHHOI'O CIIyTHHKA 3€MJIM C PaJHOTEIECKONOM OOJBIIOro AUAMETpa Ha

60pTy C [CJIbKO MNPOBECACHHUA COBMECTHO C 3€MHBIMU PAJUOTECICCKOIIaMU
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(hyHIaMEHTaIBHBIX aCTPOHOMHUYECKHX HCCIIeIOBaHMN Ha Oa3e uHTepdhepomeTpa
3emns—Kocmoc ¢ pasmepaMu, HAaMHOTO IPEBOCXOJALIMMU JUAMETP 3EeMIIH.
OCHOBHBIE 3a/lauyl: U3y4EHUE TalaKTUK U KBa3apoB B paJHOJHANa30He; U3yUeHHUE
CTPYKTYpBI I AMHAMUKH PAHOHOB, HEMTOCPEACTBEHHO IPUIIETAIONINX K MACCHBHBIM
4€pHBIM JBIpaM; U3yUeHrEe YEPHBIX IbIP M HEHTPOHHBIX 3Be3/1 B HamIel [ amakTuke;
U3MEPEHHE PACCTOSIHUM M CKOpOCTeHl IyJbCcapoB M JPYIMX TalaKTHYECKHX
UCTOYHUKOB, M3yYEHUE CTPYKTYypPbl MEXK3BE3IHOH ILIA3Mbl, U3yYEHHE SBOJIOLUU
KOMITAKTHBIX BHETAIAKTHYECKUX HMCTOYHUKOB; ONpeAeNcHHe (yHIaMEHTAIbHBIX
KOCMOJIOTHYECKHUX mapaMeTpos [4];

- KocMmuueckas obcepBaropust «Cnexmp-PI» (3amyck 3arutanuposan B 2018 romy) —
MEXIyHApOIHBIH POCCHICKO-TEPMaHCKHII TPOCKT, HALENCHHBI Ha CO3JaHUE
opOuTaneHON acTpodu3uueckoil o6cepBaTOPUH, MPEeHA3HAUYCHHON IS H3YUCHUS
Bcenennoit B peHTreHOBCKOM auama3oHe IMH BoiH. OCHOBHBIE 33Ja4H:
H3YYCHUC NIEPEMCHHOCTH U3JIYUCHUS CBEPXMACCUBHBIX ‘{éprIX ,I[I)Ip; JJIUTCIIbHBIC
HeIpepbIBHBIC HAOIIOICHIS HCTOYHUKOB CO €100l PEHTTCHOBCKOW CBETUMOCTBIO;
KOMIUIEKCHOE ~ HCCIEJOBAaHME TaMMa-BCINIECKOB M HX  PEHTTCHOBCKHX
HociecBeueHuil; HaOmogeHWe Bemblllek CBEPXHOBBIX C HCCICIOBAHHEM HX
9BOJIIOIMHY; U3ydeHHMEe YEPHBIX AbIp M HEHTPOHHBIX 3Be3] B Hameil [amakTuke;
U3MEpPEHHE PACCTOSHUH M CKOPOCTEH ITyJIbCapoB ¥ APYTHX TaJaKTHYECKHX
HCTOYHHKOB; OJHOBPEMCHHOE  HAONIOJCHWE B  PEHTTCHOBCKOM M
yIbTpaHOICTOBOM JHAIa30HaX; HccienoBanue An(Qy3HbIX 00BEKTOB, OIM3KUX
TalakTMK KaKk B PEHTICHOBCKOM, TaK M yJIbTPaHOICTOBOM [IHAIa30HAX;
JIOKaJIM3aLysl KECTKOrO0 PEHTI€HOBCKOIO U3JIyYEHUs] OT NPOTSLKEHHBIX OOBEKTOB;
nccinenoBanue GOpMbI CIEKTPa AKTUBHBIX TalIaKTHYECKUX sizep [4];

- KocMmmdeckast oocepatopust «Cnexmp-Y®» (3amyck 3ammanuposan B 2021 romy)
OpeJHasHaueHa JUI1  [POBEAEHHs  (QYHIAMEHTAIbHBIX  acTPO(U3IMUECKUX

HCCHeHOBaHI/Iﬁ B yJ'ILTpaCI)I/IOJ'IeTOBOM Y BUJIUMOM JHralta3oHax 3JICKTPOMarHuTHOT'O
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CIIEKTpa C BBICOKMM YTJIOBBIM pa3pelieHHeM, a TaKKe Ml PerHCTpaluy raMMa-
U3JIydeHus B sHepreruueckoM auanazoHe or 10 kB nmo 10 M»sB; ocHoBHble
3a7a4n: W3ydeHHe (PU3MKO-XMMHUYECKOTO COCTaBa IUIAaHETHBIX armocdep B
ConHeuHOH cucTeMe; uccienoBaHHe GH3UKKM aTtMochep TOpSIHX — 3Be3,
XpOMOC(EpHOH aKTHBHOCTH XOJIOJHBIX 3BE3J, SIBICHHH aKKpelHu B 3BE3IAX,
HOTEpH MacChl 3BE3AaMHU, B3PBIBHBIX IIPOLIECCOB; HCCICHAOBAHUE (DH3UYCCKUX U
XUMHYCCKUX CBOHCTB MEX3BE3NHOTO ¥ OKOJO3BE3IHOrO BemiecTBa (rasa u
MBUICBBIX YacTHI), (a30BBIX MEPEXOJOB B MEK3BE3IHON Cpeie; H3ydeHHe
TOPUPOBI AKTUBHBIX TATAKTHYECKUX SJIEP, XMUMHUYCCKOW ODBOJIONHH TalaKTHK,
HpoIeccoB 0oOMEHa BEIIECTBOM C MEXKIANaKTHYECKOH Cpemo; oIpesesieHue
MPUHLIUIUATIBHO BAaXHBIX JUIA BBIOOpPAa KOCMOJOTHYECKOH MOJENH MPOMOPLIA
conepxanus snementos D / H, (D + °He) / “He, °He / “He, csoiicts
MEXKTaNIaKTHYECKUX Ta30BbIX OOJIAKOB, M IOMCK CKPBITOrO BEIICCTBA BO
Bcenennoii [4];

- kocMuueckast oocepsaropust «Cnexkmp-M» (3anyck 3amianuposa B 2023 roxy) ¢
KOCMHYECKUM TEJIEeCKONOM, JAWaMeTp TIJaBHOTO 3epkama kotoporo — 10 w,
NpeJHa3HaueHa JUIS  HCCICAOBAHMS pa3lIMuHBIX 00BeKTOB BceneHHoil B
MHJUIMMETPOBOM, CYyOMHIJUIMMETPOBOM M JAJIbHEM HH(PAKPACHOM JHAIa30HAX
CIIEKTPa, KaK C YyJIbTPABBICOKON YyBCTBUTEIBHOCTBIO (PEXKUM OIMHOYHOTO
TEJECKONa), TaK M CO CBEPXBBICOKHM YIJIOBBIM paspemieHueM (B pexuMe
uaTeppepomerpa) — 10 30 HaHOocekyHA ayru. OCHOBHBIC 3a/adud H3y4YCHHEC
MOJICKYJISIDHOTO COCTaBa M (PU3MYECKHX YCIOBHiI B aTMoc(epax IUIaHET M HX
CITyTHHKOB; U3YYCHHE MbUICBOIl COCTABILSIIONICH MEKIIAHETHOH Cpebl, a TaKkxke
oobekroB B [losice Ban Amnena u B OGuake Oopra; CIEKTPOMOJISPUMETPHS,
KapTorpadMpoBaHKe U H3y4YCHHUE IEPEMEHHOCTH PA3INYHbIX THIIOB 3BE3]1, 8 TAKKE
HEWTPOHHBIX M BO3MOXKHBIX KBapKOBBIX 3Be3l B [ alakTHKe; DK30IUIAHETHI:

JACTCKTUPOBAHUEC U HUCCICAOBAHUEC obOmacrei (bOpMI/IpOBaHI/ISI 3BE3]], IIOHUCK
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NPU3HAKOB KM3HH BO BceneHHOH; m3ydeHHe CyOMMJIIMMETPOBBIX Masepos,
o0HapyKEeHHe MEPBBIX raJakTHK BO BCENCHHON M M3yYeHHE MX DBOIIOINH; TIOUCK
NPU3HAKOB BO3MOXKHOM acTpoumkeHepHoil nesitensroct (SETI) Bo Beenennoi;
n3y4YeHHe paHHUX CTAaIHi OBONIONMH BceleHHOH OT 3MoX pekoMOWHAIMH |
PENOHM3AINH, TTOSBICHHS EPBbIX 3BE3] M AJAKTHK, A TAKXKE EPBUYHBIX YEPHBIX
JBIPp ¥ KPOTOBBIX HOP»; M3ydeHHE (H3UUECKHX IPOIECCOB B SApax aKTHBHBIX
rajakTHK B 00JaCTH rOPU30HTA COOBITHI CBEPXMACCHBHBIX YEPHBIX JbIp U Jp. [4];
- KocMmmdeckas oocepsaropus «/ amma-400» (3amyck 3armmanuposan B 2023 romy)
npeaHa3HadeHa sl WCCIEIOBAHUS TaMMa-H3IydeHHs B [HAlMa30HE BBICOKHX
suepruii  (0,1-3000 T3B). OcHOBHBbIC 3a7aud. MOWUCK HOBBIX U H3y4CHHE
M3BECTHBIX TAIAKTUYECKUX U BHETATAKTHYECKUX JUCKPETHBIX UCTOYHUKOB TaMMa-
W3ITyYEeHUsI CBEPXBBICOKOIl YHEPTHH, KOTOPBIMU MOTYT OBITh, B YACTHOCTH, OCTAaTKU
CBEPXHOBBIX, MYJILCAPDI, AKKPEIUPYIOIMIHEe 00BEKThI, MUKPOKBA3aphl, TATAKTHKU C
AKTUBHBIMU SITPAMH, OJ1a3aphl, KBa3aphl; H3MEPEHHUE MX YHEPTETHUCCKUX CIIEKTPOB
M CBETHMOCTH; MOHUTOPHHI CBETUMOCTH U DHEPreTHYECKOro CHEeKTpa ramma-
HCTOYHUKOB CBEPXBBICOKON SHEPTUH JUISl H3YyUSHUs MPUPOIBI MX IIEPEMEHHOCTH;
WU3MEPEHHsT DHEPTeTHYECKUX CIIEKTPOB TATaKTHIECKOTO M BHETAJAKTHYECKOTO
1 (Hy3HOTO U U3OTPOITHOTO raMMa-H3Iy9IeHH s, TOMCK CIIEKTPATbHBIX aHOMAJIHH,
MOUCK «raMMa-JIMHUI» B IMCKPETHBIX TaMMa-UCTOYHUKAX, B AU(dy3HOM ramma-
W3JTyYeHUH, BO3HUKAIOMIMX IPH AHHUTHSIIUHM M Pacliaje KOMIIOHEHTOB TEMHON
MaTepHH; PETUCTPAIMS BBICOKOIHEPTETHUECKOTO TaMMa-M3Iy9eHHss W MOTOKOB
JNIEKTPOHOB U MO3UTPOHOB OT COJTHEYHBIX BCTIBIIIEK 1 ap. [4].

Kocmuueckne —ammapatst  HIIO  umenn  C.A. JlaBoukuHa  BHecCId
CYIIECTBEHHBI BKJIaZ B MHPOBYIO KOCMOHABTHKY. 3alycK  II€pBOTO
HCKYCCTBEHHOTO CITyTHHKa JIyHBI, HepBble MATKHE MOCAAKH HA IOBEPXHOCTH
Jlynsl, Mapca, Benepsl, neppasi joctaBka 00pasLoB IpyHTa C JIPyroro HeGECHOro

T€Jla B aBTOMATHYCCKOM PEKUME, HepBLIfI IUIaHECTOXOA — BCC OTHU OOCTHXKCHHUSA
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MPOCJIABHIIN NpeArnpusiTie He Toabko B CoBerckom Coro3e, HO M IO BCEMY MHUDY.
Haunbonee ciaoHBIA 3Tarl, CBS3aHHBIH CO CMEHOH OOIECTBEHHO-TOJUTHYECKON
(¢opmanuu crpansl, B 11e10M yxe nosaau. CoBpemenHsle npoektsl HITO nmenn
C.A. JlaBoukuHa, 110 aMOUIIMO3HOCTH HE YCTYTAIONIHE MPEABIIYIIIM, PeaTH3arHs
KOTOPBIX MPOU3BOAMTCS € YYETOM JIYUIIMX JOCTIKEHHH HAayYHO-TEXHUYECKOTO
pasBUTHA MOCIHEAHUX JIET, NOBOIATCS B HACTOALIEE BpPEMSA 1O JIOTHYECKOIO
3aBEpUICHUSI. DTO CBUJETEILCTBYET O IEPCIEKTHBHOM OYIyIIEM POCCHHCKOMN
HEMWIOTHPYEMOH KOCMOHABTHKH. YCIEIIHAs peaju3als TEeKYIIHX IPOSKTOB
HITIO umenn C.A. JlaBoukuHa BBIIBUHET POCCHUHCKYIO HayKy Ha JHAWPYIOLIHE
poiu B obsacTu acTpo(hU3uKH, 3HaHUI 0 HeOecHbIX Tenax COJIHEYHOW CUCTEMBI U
B BONPOCAX CO3JAHUSI W OKCIUTyaTallid HAYYHO-HCCIEIOBAaTeNbCKUX 0a3 3a
npenenaMu opOuTH 3eMi B camMoM Ommkaiimmem Oymymem. PaGoTer omHoro M3
OCHOBATeNlel OTEUeCTBEHHOTO METAIOBEJeHHs THTaHa W ero cmiasoB [10],
co3lateiss Hay4YHOW IIKOJIBI BOJIOPOJAHOM XPYIKOCTH METAUIOB U BOJOPOJHON
TEXHOJIOTMH THTaHOBbIX ciutaBoB [11] Bopuca Anekcannposuua Komnauésa GymyT

Ha 3TOM HENETKOM ITyTH KpaiiHe BocTpeGoBaHsI [12].
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Inasa Cmynunckoeo eopodckoeo okpyza Bepa Hasaposa ¢ yuacmuukamu kongepenyuu
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Tobeoumenu cexyuu «MamepuanosedeHue, mexHOI02UsL U ABMOMAMU3AYU 0Opabomxu
Mamepuanos»
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Ha cexyuu «Aspoxoc/wuqecrcaﬂ MEexXHUKa u mexnouaocuu»
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Tlobeoumenu cekyuu «ABPOKOCMM’-{@CK(I}Z MEexXHUKAa u mexnoaocuu»

Ha cexyuu «Meneoscmenm u COYUAIbHO-OKOHOMUYECKue np06ﬂeMbl COBPEMEHHO20 05“46()}'}18[1))
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Haepaoicoenue nobeoumeneii cexyuu
«Meneocmenm u coyuanbHo-9KOHOMUYECKUE NPOOIEMbL COBPEMEHHO20 0OUECBa
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Ha mopocecmeennom sacedanuu, nocesujennom 60-1emuio 3anycka nepeozo uckyccmeeHHo2o
cnymuuxa 3emau

Dkckypeus yuacmnukos kongepenyuu 6 CImynuncKylo Memaniypeuieckyro KOMnauuio,
6 KOMopulil OblLl U320MOBIEH KOPNYC NePE020 UCKYCCMEEHHO20 CNYMHUKA 3eMu
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