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YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

IIpuBercTBHE
pexktopa ®I'BOY BO «MoCKOBCKM aBUAIIMOHHBI HHCTUTYT
(HAIMOHAJILHBII MCCJIE0BATEILCKUM YHUBEPCHUTET))
M.A. Ilorocsaina

YBaxkaemble KOJUIETH, 1I0POrue Apy3bs!

B atom rony ucnonnsercsa 90 yer co AHA pOKIACHUS N
npodeccopa bopuca AjexkcanapoBuua KosauéBa —
YYEHOr0 C MHUPOBBIM HMMEHEM, CO3JaTelii HAYYHOW LIKOJIbI
«MertaiuioBeieHHE W BOAOPOJHAS XPYIKOCTb THUTAHA,
oJiHOTO M3 ocHoBarene CtynuHckoro ¢punuana MAU.

Bces xu3np bopuca AnekcanapoBuya Oblia CBsi3aHa C

MOCKOBCKMM aBHAallMOHHBIM TEXHOJIOTUYECKUM WHCTUTYTOM
u aBuanueil: ot cryaenra MATH no Jlaypeara 'ocynapcrsennoit npemuun CCCP.
Ero mayunas pabora ObuTa HampaBjieHa Ha pEIICHUE 3a7]ad, KOTOphbIe CTaBHIIA
aBMALMOHHAs IIPOMBILIJIEHHOCTbD I1€pe]l YYEHBIMU — METAIIJIOBEIAMMU.

HUtorom mMHOTOJNETHEH NEATEIHHOCTH MO pa3pabOTKe METOAOB YJIyUIICHUS
CTPYKTYPBI, TEXHOJIOTUYECKUX U IKCIUTYaTAlMOHHBIX CBOWCTB TUTAHOBBIX CIUIABOB
SBUJIOCHh CO3JaHHE HOBOI'O HAYyYHOI'O HAMPABICHUS — BOJOPOJHOM TEXHOJIOTHH
TUTAHOBBIX CIUIABOB, B pa3paboTke KoToporo Poccust 3aHsna Bedyllee MECTO B
mupe. bnaromapss paboram 1O HW3Y4YEHUIO BOJOPOJHON XPYINKOCTA METAJLIOB
Crynunckuii ¢unuan MATU cram u3BECTEH BCEMY MHPOBOMY HAyYHOMY
COOOIIECTRY.

bopuc AnekcanapoBud mnoAroToBws 51 KaHAMIAaTa TEXHUYECKUX HAayK.
Bocemb ero yuyeHUKOB cTalu IOKTOpaMH TEXHUYECKUX HayK. OIMH — aKaJeMUKOM

PAH.



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

Konauér b.A. onmy6mukoBan 30 kuur, B ToM yncie 10 y4eOHHUKOB, KOTOpBIE
CTaJId HACTOJIbHOW KHUT'OM JIJII MHOTUX CTYJEHTOB M CIICLIMATIMCTOB.

Ceromnst Crynuuckuii punmuan MAW mocToitHO mpoAoKaeT TpaawllnH,
3anoxxkeHHble b.A. KonauésbiM. [laMsaTh O BhIAaromiemMcs y4€eHOM yBEKOBEYEHA B
€KETr0/THO TTPOBOAUMOM MoJIoIexKHON KoHPepeHun «KomauyéBckue YTeHus.

S ucKkpeHHe JKejar BCEM YYacTHHUKAM KOH(EPEHIMH YCIIEXOB B HAy4YHO-
MCCIICIOBATENIbCKOM U MPENoAaBaTENIbCKON JAEATEIBHOCTH, SAPKUX HICH U

BO3MOXHOCTH HMX BOIIIOIICHHA.

C yBaxeHueM,
pextop MAMU, akanemux PAH,

JIOKTOP TEXHUYECKUX HAYK M.A. Ilorocsin



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

IIpuBercTBHE
I'naBbl ropoackoro okpyra CTynmHo
B.H. Hazaposou

Hoporue apy3bs!

[IpuBercTByr0 y4dacTHUKOB U rocted [V MeXBY30BCKONM MOJIOACKHOU
HAyYHO-TIPAKTU4YEeCKON KoH(pepeHmnn CTYMUHCKOTO YHUBEPCUTETCKOTO OKpyra
«Konau€Bckue 4yTeHusD.

B stoM roay kondepenmus nocpsieHa 90-1eTHIO co JHS POKISHUS OJHOTO
u3 ocHoBareneit Crynunckoro dunmana MAW, Hamero 3emiisika, COBETCKOTO U
POCCHIICKOTO YY€HOTO, JIOKTOpa TEXHUYECKHMX HayK, mpodeccopa, Jaypeara
l'ocynapctBennoit mpemun CCCP, 3aciy’KeHHOro JesiTeNisi HayKd U TEXHUKU
PC®CP bopuca Anekcannposuda Konauéna.

bopuc AnekcaHIpoBuY SBISICS OJHUM M3 OCHOBATENECH OTEUECTBEHHOTO
METAUIOBEJEHNUS] TUTAHA W €ro CIUIaBOB, CO3JaTelleM HAyYHOM IIKOJIBI
BOJIOPOAHOM XPYINKOCTA METAJVIOB M BOJOPOJHOM TEXHOJOTHMU TUTAHOBBIX
crutaBoB. M MeHS MepenoHA0T YyBCTBA OJIAr0TapHOCTH U TOPAOCTH 3a TO, UTO B

CTYACHYCCKUC I'OJAbl MHC ITOCHACTIINBUIIOCH YUUTLCA Y BopI/Ica AHCKC&HHPOBI/I‘-I&.
)



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

Hoporue apy3bs! YBaxkaeMmble kojuieru!

Pa3Butue ropoxackoro okpyra CTynuHO, €ro ycrnexu B SKOHOMHUKE H
couuangbHON cdepe HampsAMYyIO 3aBHCIT OT BHEAPEHUS HAYYHBIX pPa3pabOTOK,
MHHOBALIMOHHBIX METOJIOB U TEXHOJIOIMUECKUX pelieHuil. KosoccanbHblil HayuyHO-
UCCJIeI0BATENbCKUIM CO3UIaTEIbHBIN MOTEHI[MAI HAIEro HAy4YHOT'O cOo00IIecTBa —
OJIMH U3 OCHOBHBIX PECYPCOB IpolBeTaHus U Onaronoiayyust CTyNUHCKON 3eMJIH.

JIOCTOMHON mHpe3eHTaluu MPOEKTOB, NPUOOPETEHHS HOBOIO OIBITa U
BO3MOXXHOCTH IIPETBOPUTH CBOM 3HAHMSI B )KM3HB JKEJIAI0 KAXJIOMY U3 YYACTHHUKOB

KoHpepeHuu!

C yBaxeHHeM,
I'maBa ropoackoro okpyra

Crynuno MocKoBCKo# o0nactu B.H. Hazaposa



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

IIpuBercTBHE
HavaabHuka HUILL um. B.A. lod0aTkuHa
OAO «Bcepoccuiickuii HHCTUTYT JIETKUX CIJIABOB)
A.T.H., npogeccopa U.C. Ilonbkuna

YBaxkaeMble Oy/ylive MeTauTy pru-KoJuieru!

Bbr celiuac mpuoOpeTeHMeM 3HAHUI CTAHOBUTECH BCE ONMKE K TOMY

MOMEHTY, KOIJla HAayHETE Ha IPAKTUKE COINPHUKACATBCS C OTUM IPEKPACHBIM
JNEUCTBUEM — IPOU3BOJCTBOM METAJJIA, M3YYEHHEM €ro CBOMCTB, NPHUHATUEM
pElIeH, KOTOphIE MPUBEAYT K YIYUYIICHHIO 3TUX CBOMCTB. UTOOBI MpaBUIHLHO
IOPUHATH 3TU Ba)XKHbIE pELIEHUs, 0€3yCIOBHO, HEOOXOAUMBI OOJbIINE U TITyOOKHe
3nanus. Ceroans, BcnomuHas npo¢. bopuca Anexcanaposuua KomaueBa, u
pe3ysbTaThl €ro paboT, MOXXKHO TBEPJO CKa3aTh, YTO TOJIBKO TIIyOOKHE 3HAHMS
bopuca AnekcangpoBuya B 001aCTH XUMUHU, (PU3UKHU, MATEMATUKHU TTO3BOJIWIA EMY
HAlTH MpaBUJIILHOE PEIICHHE B YCTPAaHEHUHU OJIHOM M3 CaMbIX OMACHBIX OoJie3HEn
TUTaHA — BOJOPOAHOU XPYIKOCTH.
[Ipomomxasi 3TH HCCIENOBaHUSA CO CBOMMHM YYEHUKaMHU, €MY YJAJIOCh ITOKA3aTh,
YTO BOJOPOJ M3 OIIACHOIO Bpara MOXKET CTaTb IIOJIE3HBIM JIETHPYIOIINUM
3JIEMEHTOM W OKa3bIBaTh IIOJOKUTEJIBHOE BIMSIHME Ha JAePOpMUPYEMOCTH
TUTAHOBBIX CIUIaBOB. Pe3ynmpTaThl €ro padoT ObUIM YHUKAJbHBIMH W HaIUIA
BCEMUpPHOE Mpu3HaHue. [ybokue 3HaHus noszponwiaun b. A. KomadeBy HaiiTu
MHOTO APYIHX MPEKPacCHbIX M OPUTMHAIBHBIX PEIICHUN B Bompocax (pa3oBbIX U
CTPYKTYpHBIX TIpeBpallleHuii B THUTaHE U 00Jiedb JTH pa3pabOTKH B
MaTEMaTUYECKHUE 3aBUCUMOCTH U YPaBHEHUS.

Bce atn moctmkenns bopuca AnexkcanapoBrya MOIVIM MPOU3OUTH TOJBKO
OpU HaJUYUM €r0 YHUKAJIbHOrO KadecTBa — TpyAodroous. Tombko TpynontoOue
MIO3BOJIMJIO MOJHOCTBIO PACKPBITHCS €r0 TaJaHTy U TEM 3HAHMSIM, KOTOPBIMH OH

obnagan B o0siact (GU3UKHA METAIIOB, MATEMATHKH, METAITIOBEICHUSI.
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YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

Jloporue kosieru!

[TonyyaiiTe XOpouine 3HaHus, MPUIOKUTE K HUM MAaKCUMYM TPYAOI00Us U

Bsl1, nosto0Ho mpo¢. b.A. KonauéBy, 1ocTurauTe BepIiuH ycrexa!

IIpuBercrBHE
3A0 «MexrocynapcrBenHast Accounanus Turanm»

Ot nmenn MexrocynapcTBeHHOW Acconanuy TUTaH paj NpUBETCTBOBAThH
OpraHM3aTOPOB M YYaCTHMKOB  HAyYHO-TIPAKTUYECKOW  KOH(EpEeHLHUH,
nocsiueHHou 90-neruto bopuca Anexcanaposuua Komauéna!

CBOM TanaHT y4eHOro, 3HaHWS W ONBIT bopuc AnexkcanapoBHY MOCBATHI
CTAQHOBJICHUI0 HAyKW AaBUALMOHHBIX MAaTEpPUAJIOB, PA3BUTHIO IPOU3BOJACTBA M
IIPUMEHEHUS TUTAHA.

OdeHb BaKHO, UTO HA OCHOBE Hay4yHOro Hacieaus bopuca AnekcanapoBuya
KosayeBa BOCHUTBHIBAE€TCSI HOBOE ITOKOJIEHUE HH)KEHEPOB, IOSBISIOTCS HOBBIE
UHTEpECHbIE padOThl YyueHbIX. CerogHs mepea HaMH CTOAT BaXHbIE U
MHOTOIPDAaHHBIEC 3a/ladyd pPa3BUTHs IPOU3BOJACTBA THUTaHA, CO3JAHUS HOBBIX
TEXHOJOTUYECKHUX MPOLIECCOB U BHICOKOIPOU3BOAUTENBLHOTO 000PYI0BAHUS.

CraBumme yxe TpaauLMOHHBIMU «Kogau€BCKHE YTEHHsD) XOPOLIMI IpUMEp
CBA3U IIOKOJICHUM, Pa3BUTHs HAYYHBIX HANPABICHUH, KOTOPBIEC JIEXKAaT B OCHOBE

HamuXx CCroJHAITHUX I[OCTI/I)KCHI/Iﬁ .

['eHepanbHbIil AUPEKTOP
3A0 «MexrocynapcTBeHHas
Accormanusa Tutan» A.B. Anekcanapos
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K 90-JIETHIO 3ACJIYKEHHOI'O ITPO®ECCOPA MATH
BOPUCA AJIEKCAHIPOBUYA KOJIAYEBA

10.b. Eroposa, a.1.H., npogeccop, C.b. besioBa, K.T.H., 101leHT

OI'BOY BO «MoCKOBCKHI aBUAIIMOHHBIN HHCTUTYT (HAIMOHATbHBII
HCCIIEIOBATENIbCKUNA YHUBEPCUTET )
e-mail: belovamai@gmail.ru

B osrom romy wucnonusercs 90 mer co aHA poxaeHus bopuca
Anekcangposuya Komauéa (04.04.1928-22.06.2007) — y4eHOTO C MHPOBBIM
ypOBHEM, Mpodeccopa, JOKTOpa TEXHUUECKUX HayK, 3aCIIyKEHHOTO JIeSTeNs HayKu
u texnuku PCOCP, naypeara I'ocynapcreennoit npemun CCCP. bonee 60 sier o
npopabortan B CtynunckoMm punuane MATH.

bopuc AnekcangpoBuu poawics 4 ampens 1928 r. B cene BopoH1oBo
Kumpckoro paitona Kanmaunackoit obrmactu. Ero gerckume rogsl mpouuid B
cTapuHHOM pycckom ropone Kammuue. Ero mama pabortana yuuTenbHULEH
HaYyaJIbHBIX KJIACCOB, Marna — OyXrajaTepoM.

Yumics bopuc AnekcaHapoBud B HEOOBIYHOW  CpeaHEH  IIKOJe.
BonpmmHCTBO €ro  yuutenaed ObUIM  BBITYCKHUKAMH MECTHOM JTYXOBHOM
CeMHUHapuu, KoTopas Oblla pa3orHaHa TOCJE€ PEBOJIONUU. OITO Obuin
BBICOKOOOPa30BaHHbIE M WHTEJUIMTEHTHBIE JIIOJIU, KOTOPbIE OCTaBMIM OOJIBIION
cien B ero ku3HU. OCOOCHHO TEIIO OH BCIIOMHUHAJ YYHUTENs MaTeMaTHK!
[{BetkoBa C.C., pusuku — Beimecnasuera [1.I1. u xumun — Manuauaa H.M.

B 1946 romy mnocie OKOHYaHHWSI IIKOJBI OH MOCTyNnwJ B MOCKOBCKHUI
ABHALMOHHBIN TEXHOJOTUYECKUH MHCTUTYT. B Te ronst MATHU nmen Bcero omHo
3/1laHue U pacnojaraics B eHTpe Mocksbsl Ha CTpacTHOM OyJibBape.

[Touemy MATU u nouemy «MeramioBenenue»? BoT 4To roBopwi cam
bopuc Anexcannposuu: «llouemy mmenno MATH — orBetuts TpyaHo. Buaumo,

HHTYHULUA cpa60Taﬂa. K CHaCTblO, HC IIOABCJIA OHA MCHA: IIOCTYIIMB Ha
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«METaJUIOBEZCHUE», YOEIUiICs, HACKOJbKO 3TO MHOI'OIPaHHO, MHOTOILIAHOBO,
OXBAaTbIBAET MOYTH BCE CPEPDI, CBA3AHHBIE C HAYKOM O METAJLIax»

Yumiicss OH € DSHTY3Ma3MOM, YYacTBOBaJl aKTHMBHO B HAy4YHOW U
oO1ecTBeHHON paboTe. 3a YTO PEryJIpHO MOJy4asl MOYETHbIE TpaMOTHL. 3a
OTJIMYHBIE ycmexu B yuebe bopuc Anekcangpouu mnonydan CTalMHCKYIO
CTUIIEHUIO.

bopuc AunexkcanapoBuu 3akoHumnn MATHU B 1952 romy ¢ KpacHbIM
JUIIOMOM, TIPH 3TOM B MPWIOKEHUH K JAWIJIOMY ObLIa TOJBKO OJHA OIICHKA —
«otauyHo». Ilocne OKOHYaHWMA MHCTUTYTa €ro OCTaBWJIM B aCIHUPAHTYpE.
B 1955 roay oH ycnemHoO 3amMTWI KaHJIUJATCKYHO JUCCEPTALMIO HA TEMY
«SIBnenus, HaOmonaeMble NMPU KPUCTALIM3ALUU METAIMYECKUX pacillaBoB, U
HEKOTOpbIE 00JIACTH WX MPUMEHEHUsS», KOTOPYIO BBIMOIHWI O] PYKOBOJICTBOM
npod., mokropa texuuueckux Hayk J[.A. Ilerposa. I[Ipodeccopa Ilerpoa bopuc
AJexcaHApoBUY BCIIOMHHAN C OJIarOJapHOCTHIO BCIO JKHW3Hb, OCOOCHHO Ha
JEKUUAX MO0 AMarpamMmaM cocTostHus. OH 4acTo MOKa3bIBaJl HA CBOUX JIEKIIUSX, KaK
[letpoB mampmamMu u300paxkan CTyaeHTaM (a3oBble MEPEXOAbl B TPOMHBIX
cucremax

B 1956 rony pexrop MATHU UYynapeB [laBen PenopoBud Npeaioxuil
bopucy AnekcanapoBudy BO3IIaBUTH BeuepHui ¢akyabteT MATU B Hamem
mobumom ropoje Ctynuno. Ilocie cemeiiHoro coBeta ¢ cynpyroit I'anmeit, bopuc
corjacuics, Tak Kak MOJIOZOKeHaM cpa3y noobOemanu kBaptupy! Tak Bbopuc
AneKkcaHIpoBUY CTaJl IEPBBIM JIeKaHOM BeuepHero (akynbrera MATU.

Yepes 10 ner B 1966 r. BeuepHuil (akyabTeT ObUI pPEOPraHU30BaH B
Crynunckuit punnan MATHU. B ato Bpemst bopuc AnekcanapoBud, HE OCTaBIISISA
IpernojlaBaHre, OCHOBHOE BHUMAHUE COCPEJOTOYMJI Ha Hay4yHO pabore.
C nepBbix nHel nociie nepeesga B CtynuHo B.A. yCTaHOBUIJI TECHBIE CBSI3U C

KOoJUIeKTUBOM CTYMHUHCKOTO MeTajuryprudeckoro xkomomnarta. B 1953 romy Ha
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CMK Obut co3maH TEpBBIM B Hamed CTpaHe I1E€X IO MPOMBIIUICHHOMY
IPOU3BOJICTBY TUTAHOBBIX CIUTKOB. b.A. Konau€B mpuHs1 akTUBHOE y4yacTue B
pPELICHUH psila HAYYHO-TEXHUYECKUX IpPOOJIEM, CBA3AHHBIX C MPOU3BOJICTBOM
TUTAHOBBIX CIUIABOB. OJTO TBOPYECKOE COTPYAHUYECTBO MOJIOKHUIO HAYajo
Pa3BUTUIO JIBYX Hay4yHBIX HampaBieHuid, kotopbie b.A. Konau€s paspabarsiBai c
KOJUIEKTUBOM Kadenphl METAUIOBEJEHUSI M ropsueid oOpabOTKM METajuioB: a)
BOZOPOJI B MeTa/ylaX U CIUlaBax; 0) MEeTaJJIOBEACHUE W TepMUUYecKas 00paboTka
TUTAHOBBIX CILJIABOB.

PaboThl 110 BOAOPOIHON XPYNKOCTH THUTaHA U €T0 CIUIABOB ObUIM HA4YaThl B
1955 r. no npemytoKEHNIO rIaBHOro MH)KeHepa CTYNMMHCKOr0 METAJLTYPrUYeCKOrO
komOuHarta, Bragumupa AnexcanapoBuy JIuBaHoBa, BOCIEACTBUU Mpodeccopa,
JIOKTOpa TEXHUYECKUX HAYyK. DTa MpobiieMa BO3HUKJIIA B CBSI3U C TEM, UTO B TIEPBHIC
roJpl TMPAKTUYECKOTO TNPUMEHEHUs TuTaHa Obula OOHAapyKeHa Ype3BBIYAITHO
BBICOKAasl CKJIIOHHOCTh K pa3pylICHHIO NOJX JEHCTBHEM BOJOpoaa. Bo3HHKIIO
OMaceHue, 4YTO TUTaH M €ro CIUJIaBbl BOOOLIE Henb3sd OyAeT NPUMEHSTh B
aBUALMOHHBIX KOHCTPYKLUMSX. B CBsI3W C 3TUM BO BCEX CTpaHaxX, MPOU3BOJSAIINX
TUTaH, OBbLIM HAyaThl MCCIEJOBAHUS IO W3YUYEHHUIO BOJOPOJHON XpymkocTu B
Halieil crpaHe 3T PabOThl ObUIM COCPEeNOTOYEHbl UMEHHO B CTymUMHCKOM
bunmmane MATH, roe Obuta co3mana crnenualibHasl oTpacieBast jgabopaTopusi 1o
PELIEHNIO MUHHUCTEPCTBA ABUALIMOHHON TPOMBIIIJIEHHOCTH.

Pesynprarsl, nomyuennsie B 1960—-80 rogax, jgeriu B OCHOBY PEKOMEH 1A
[0 UCKJIIOYEHHIO BOJOPOJHOM XPYNKOCTH B THUTAHOBBIX MOJydaOpukaTax myTeM
BHEJIPEHUS! BAaKyyMHOI'O OTXHUTIa. Pe3yinbTarbl 3THUX HCCIIEJOBAaHUN ObUIN
UCIOJb30BaHbl IPU BBIOOpE MaTepuasoB U OOOCHOBAHMU  TEXHOJIOTUU
M3TOTOBJIEHUS CBEPX3BYKOBOTO camosnera TY-144.

Htorom 3tux paboTr ctamm 8 MOHOrpaduil U CIPaBOUYHUKOB (JIBE MEPBBIX

MoHorpaduu Ha ciaiine), gokTopckas nuccepranus (1967 r.), rocymapcTBeHHas
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npemusi CCCP (1986 r.) u mpemust Uepnosa (1998 r.) 3a paboThl Mo 0OecrieUeHHIO
HAJIEKHOCTH TUTAHOBBIX KOHCTPYKIIUH.

b.A. Konau€s co3qan HOBOE Hay4yHOE HalpaBJIeHUE, B pa3padoTKe KOTOPOIo
Poccus 3ansina Begyiiee MeCTO B MHUPE, — BOAOPOAHYIO TEXHOJOTHIO TUTAHOBBIX
criaBoB. Jlonroe Bpemsi BOJOPOJI cuuTanu Haubosiee BpeJHON MMPUMECHIO B TUTAHE
u ero cmiaBax. OmgHako B 1970-x romax B IpollecCe€ SKCIECPUMEHTOB IO
BOJIOPOJTHOM XPYIKOCTH OB OOHApYy>KeH o4eHb J0onbITHBIA (akTt. [lpu
UCIIBITAHUSIX Ha PACTSIKEHHE HABOJOPOXKEHHBIX OOpa3l0B MPU MOBBIIIEHHBIX
TeMIiepaTypax He OblUI0 OOHApy>KEHO BOJIOPOJAHON xpynkoctu. Haobopor,
MJIACTUYHOCTH 00pa3IioB BO3pOCiIa B HECKOJBKO pa3. ITOT (akT CTajl OTIPaBHOU
TOYKOM pa3BUTHUS BOJOPOJAHOM TEXHOJIOTMM TUTAHOBBIX ciulaBoB. B 1986 T.
Hay4HbIEe pa3pabOTKH, BHIIOJHEHHBIE MO BOJOPOJIHON TEXHOJIOTMH THUTAaHOBBIX
CIUTAaBOB, OBUTH BKJIFOYEHBI B YUCIIO 12 Jydmmx Hay4HBIX pa3paboTok MwuHBY3a
CCCP.

Htorom paboT mo BOJOPOAHON TEXHOJOTUHU CTalM nucceprauuu 6omiee 30
YYCHHKOB W JBe MoHorpaduu: «BomopoaHoe mmacTuuuupoBaHWE TUTAHOBBIX
craBoBy (1986 1) u «BoopoiHast TEXHOJIOTHS TUTAHOBBIX CIIaBoBy» (2002 1.).

B nacrosiee BpeMs LHEHTPOM HCCIEIOBAHUM 110 BOJOPOJHOU TEXHOJIOTMHU
spisgercs kadenpa «MaTtepuaioBeieHne U TEXHOJIOTHSI 00pabOTKH MaTepuajIoBy
MAMWN. HccrnenoBanusi, NpoOBOAUMBIE IOl pyKOBOJACTBOM akaaemuka PAH Mnbuna
Anekcangpa AHATOJIbEBUYA, MPOJOJDKAIOT JAEMOHCTPUPOBATh, KAKUM MOIIHBIM
CpPEACTBOM BO3JCHCTBUS HA CTPYKTYpPY M CBOWCTBA TUTAHOBBIX CIUIABOB SIBJISIETCS
BOZOPOJL.

b.A. Konau€éB sABisieTcs OJHMM M3 OCHOBATElIE  OTEUYECTBEHHOIO
METaJNIOBE/IEHUsI TUTaHa U ero cruiaBoB. OcoOeHHO OOJBIION BKJIaJ OH BHEC B

Teopuro (ha30BBIX TMPEBPAIMICHUA W TEOPHUIO JISTHPOBAHUS THUTAHOBBIX CIUIABaX.
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HUtorom stux pabot cranm 12 cnpaBouHbIX u3gaHuii u MmoHorpadwmii. [locneansis
BbiuIa B 2009 yxe nociue ero yxoua u3 )KU3HH.

ITon pyxoBoactBoM bopuc AnekcanapoBuu ¢ 1975 roma npoBOaUIUCH
paboThl MO M3YYCHHUIO BIMSHUS KOCMHUYECKOTO MPOCTPAHCTBA HAa CBOMCTBA
MaTepuayioB, padoTatomux noj HanpsskeHueM. B 1980 r. na cranuun «Camor»
OBUTM TMPOBEJEHBI MEPBbIE B MUPE DKCHEPUMEHTHI M0 BIUSHUIO HANPSHKEHUN Ha
CBOIMCTBa MaTepuajoB B OTKpBITOM KocMoce. 3a 3ty pabory bopuc
AnexkcannpoBud ObuT HarpaxaeH Menanbio umenn Cepres [laBmoBuua Koponesa.
B nponecce paboThl ObUIM YCTAHOBJIEHBI TECHBIE CBSI3M C MPOMBIIUICHHBIMU
OpeANpUsSTUS, aKaJeMUYEeCKUMU U OTPacieBbIMU HHCTUTYTaMH, BBICIIMMU
y4eOHBIMU 3aBEJICHUSIMH.

Bcero bopucom AnekcanapoBudeM omyOiaukoBaHo okosio 500 crartei,
31 xaura, B Tom uncie 10 yueOHMKOB JIsi CTYyJCHTOB BY30B CTpaHbl. [[Be ero
KHUTH 10 BX nepeBeeHbl Ha aHTJIMUCKHAM SI3BIK, OJTHA — HA MCITAHCKUMA. Y YeOHUKU
«MeTtanmioBeieHUE U TepMUUYecKas 00pabOTKa IBETHBIX METAJVIOB U CIUIABOBY»
(1972) u «TexHonorusi TepMUIECKO 00PaOOTKHM I[BETHBIX METAIIJIOB U CIIJIAaBOB)
(1980), HeomHOKpATHO TIEpPEeU3aBaABIINECS, SIBISIOTCS HACTOJbHBIMU KHUTAMU HE
TOJIBKO CTYJAEHTOB, HO U METAJLTYPIrOB, TEXHOJIOTOB, HHKEHEPOB.

KomauéB b.A. wumeer 4 mnareHta, 17 aBTOPCKMX CBHUJETEIBCTB Ha
uzo0perenusi, 3  y4eOHbIX  KHHOQUIbMA,  BBINYIIEHHBIX  KUHOCTYJUEH
«KueBnayudpunpm». 3a kuHopmibM «Kpucrammmsamuss METauioB» OH YAOCTOCH
nepBoil mpemuu Ha MexayHapoIHOM KHHOGECTHBAlE HAYYHBIX, YYEOHBIX U
nonyJsipHeIX GuiIbMoOB, coctosiBieMcs B 1979 r. B Ilonsmie. B 2009 roay ¢unsm
BbUTOKEH B HTepHeTe (Rutube), Tak 4To Temeph Kax bl MOKET €ro MOCMOTPETh:
http://rutube.ru/video/62c28d964151abb9e¢96e052864b0fas5s/.

ITon pyxoBoacTtBoM bopuca AnekcannapoBuya ObUTH BBIIIOJIHEHBI U YCIICIIIHO

3alMIICHBI COTHH JIUIUIOMHBIX padoT, 51 kaHaumarckas auccepranus. Bocems ero
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YUYEHUKOB CTalld AOKTOpamu Hayk. Cpeau ydeHUKoB bopuca AliekcaHIpoBUYaA —
akanemMuk Pocculickoil akamemuum Hayk MWnenH Anekcanap AHaATOJIbEBUY,
npodeccop, mokrop TexHuueckux Hayk HocoB Bnagumup KoncrantmHOBHY,
PYKOBOJMTENN WHCTUTYTOB, Kadelp, KPYMHBIX HAYYHBIX U TMPOU3BOJCTBEHHBIX
KOJUICKTUBOB. ETro y4YeHUKH UMEIOT yKEe CBOMX MHOTOYMCIICHHBIX YUEHUKOB, CBOU
HAyYHbIE IIKOJIBI.

b.A. KonaueB MHoOrme rojpl paboTajg WIEHOM 3JKCIEPTHOrO COBETa I10
METALUIYPrUAd W METAJUIOBEICHUIO BpICIied aTTecTaiMOHHOW KOMHUCCHM IIpH
Cosmune CCCP, 3aMm. npeacenarens metoandeckoro copera Munsyza CCCP no
METAJIJIOBEJICHUIO U TepPMUUYECKO 00paboTke, ObUT ujieHOM HayuyHoro coBeta AH
CCCP no HOBBIM KOHCTPYKIIMOHHBIM MaTepuanam, HayuyHoro coBera AH YCCP
o (PU3UKO-XUMHYECKOM MEXaHUKE MATEpHAJIOB, YJICHOM PEIaKIMOHHOTO COBETa
u3narenbcTBa  «MeTamnyprus», BXOJIWJ B COCTaB PEAKOJUIETHHM KypHala
«3Bectust By30B. llBetHas metammyprus». OH ObUI YJICHOM MEXIYHApPOIHOU
KOMHCCUU T[I0 BOJIOPOJHONW 00paboTke MarepuasioB npu MexayHapoIHOH
accolMaluy o BOJOPOJHON PHEPreTUKE U ObLI HArpa)AeH 30JI0THIM JUILIOMOM
ATOM KOMHUCCHH, OBbLIT YWICHOM Psijia TUCCEPTAIMOHHBIX COBETOB,

3a ycnexu B HaydyHO-negarorndeckou aearenbHoctu b.A. Konaués ynocroen
3BaHUM «3aciyKeHHbI Aesrenb Hayku U TexHUkn PCOCP» u «3aciyKeHHbIH
npodeccop MATU um. K.O. [lnonkoBckoro». 3a MHOTOJIETHIOK U TIJI0JI0OTBOPHYIO
HAYYHO-TIEIArOrMYECKYI0  JICSITEAbHOCTh 10 BOCIHUTAHUIO KaJpOB BBICOKOMU
KBAIM(PUKALUK ¥ HAy4YHbIE JOCTKeHus bopucy Anekcanaposudy B 1998 . Obu10
npucBoeHo 3BaHue «llodetHslii rpaxkaanuH ropojga CrynuHo». OH Takke ObLI
HarpaxJeH 3HaKkoM «IlouetHsiit Berepan [10AMOCKOBBS».

B 2003 r. B.A. KonaueB cran yjlaypearoM npeMuu ryoepraropa MockoBCcKo

obnactu b.B. 'pomoBa 3a noctukeHus B 001aCTH HAYKH.
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I'maBHas Meuta bopuca AnekcaHapoBHyYa 3BYYHUT KaK HAIyTCTBHE HOBOMY
MOKOJICHHIO YYEHBIX M CHEUUAJIUCTOB: «Xouercs, yToObl 3a BOAOPOJOM OblLia
IpU3HAaHA €ro Beayulas pojb HE TOJbKO BO BcCelleHHOW, HO M B Hayke, >KM3HH,
TexHoJioruu. be3 Bojopoia HeT HacTosIero u Oyayuiero!»

bopuca AnexcanapoBrua HET ¢ HaMu yxe 11 jeT, Ho ero Jaeno npooJKaT
€ro y4eHHKU M MOCIeAO0BaTeNd. XOYETCs IMOXKEJIaTh CTYJEHTaM W IIKOJbHUKAaM

«Bce B Bamux pykax! [Ipucoenunsiitecs! He noxaneere!»

BOJOPOJAHBIE TEXHOJIOI'MU TUTAHOBBIX CIIJTABOB: HAYYHBIE
OCHOBBI, YCIIEXHU, ITEPCIIEKTHUBbBI

Mamonos A.M.

OI'bOY BO «MOCKOBCKHI aBUAITMOHHBIN MHCTUTYT (HAIIMOHATBHBIN
uccnenoBatenbckuil yausepeuret)» (MAN)
e-mail: mitom@implants.ru

HoBoe HayuyHOe HampaBiieHME B METAJUIOBEICHUM THUTAHOBBIX CILUIABOB —
BOJIOPOJIHAS TeXHOJOTUs — Hadajo dopmupoBatbes ¢ 70-x—80-x romoB XX Beka
Ha OCHOBE MHOTOYHMCJICHHBIX (YHIAMEHTAJIbHBIX W TMPUKIAJAHBIX HCCIEAOBaHUMN
Pa3JIMYHBIX ACIEKTOB B3aUMOJICMCTBUS TUTAHA C BOJOPOAOM. DTU UCCIEAOBAHUS C
NPaKTHYECKOH  TOYKM  3peHuss  ObUIM  OOYCJIOBJIEHBI  HEOOXOJIUMOCTHIO
YCTAHOBJIEHUSI TPUPOJBI BOJOPOJHOM XPYNKOCTM THUTAHOBBIX CILIABOB U
pa3pabOTKM TEXHOJIOTHYECKUX CIIOCOOOB OOphOBI ¢ Hel. Pemarommuii BKiIag B
yCIIEITHOE pelieHrne 3Tol mpobsiemMbl BHec mpodeccop bopuc AnexcanapoBud
Komnaués. UmeHHO ero Tpyasl 0 (PU3UKO-XMMHUYECKUM OCHOBAM B3aUMOJICHCTBUS
TUTaHA ¢ BOJAOPOJOM CTaM (DyHIaMEHTaIbHON 0a30i BOJOPOJHBIX TEXHOJOTHM,
Jlaliy PELIAOIIAN UMITYJIbC KX CTAHOBIICHUIO U Pa3BUTHIO.

B mnocnenytomme ronbl Tpyaamu camoro b.A. KonauéBa, ero kosier —
akanemuka Uneuna A.A., mpodeccopa Hocora B.K. n ux HayuyHBIX HIKOJ OBLIN
YCIICIIHO Pa3BUTHI MHOTWE NMPUKJIAAHBIE HANIPABICHUS BOJOPOJHBIX TEXHOJIOTHM,
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pactpensl QyHIaMEHTAIbHBIC MPEICTABICHUS O MPHUPOAEC M 3aKOHOMEPHOCTSIX
$a3oBBIX W CTPYKTYPHBIX TMPEBpAIICHUH TMpPH 0OpaTUMOM  BOJOPOIHOM
agerupoBanud. C TOro BpEeMEHHM OMYyOJIMKOBAHBI COTHU CTaT€ B BEIyIIHX
OTEUECTBEHHBIX M 3apyOeXHBIX XKypHajaxX, H3JaHbl MOHOrpaduu, MOJIYYEHBI
JECATKA TaTeHTOB. HekoTophle W3 ITHX TEXHOJOTHUH YCIICNTHO BHEIPEHBI B
IPOU3BOJICTBO.

B pamkax 3Toro gokiaza mpeacTaBieHbl HEKOTOPbIE KIFOUEBbIC MPUHIUIIBI
MOCTPOCHUSI  BOJIOPOJHBIX TEXHOJIOTHH, HAmOOJIEe BECOMBIE PE3yIbTAThI
UCCJIEIOBAHUN U MPUKIIAIHBIX TEXHOJIOTUYECKUX pa3pabOTOK.

BomopoaHas TeXHOJIOTHS TUTAHOBBIX CIUTABOB OCHOBaHA HA TPEX OCHOBHBIX
MOJIOKEHUSIX: a) Ha 00paTUMOCTH B3aMMOJICHCTBUS METAIOB C BOJOPOAOM; 0) Ha
BO3MOXHOCTH YIpaBJieHUs (Pa30BbIMU M CTPYKTYPHBIMU IPEBPAILICHUSIMH ITyTEM
BPEMEHHOTO JIETUPOBAHMSI CILJIABOB BOJIOPOJIOM; B) Ha CYIIECTBEHHOM BIIUSHUU
BOJOpPO/Ia HA CTPYKTYpy, MEXaHW4YeCKue U (U3UKO-XMMHUYECKHE CBOMCTBA
MeTa/ioB W criaBoB [1]. Bomopon sBisieTCs €IMHCTBEHHBIM 3JIEMEHTOM,
MO3BOJISIONIMM OCYIIECTBIIATh OOpaTUMoe (BBEJACHUE W yAAJIEHUE) JIETMPOBaHUE
METa/UIOB B TBEpAO(A3HOM COCTOSHUHU, T.€. HA TEXHOJIOTHYCCKUX CTaIUAX
o0paboTku monydadbpukatoB u wm3genauid. Ilpu sTOM BBemeHme BoAopoaa H
MoCJIeytomIas Jera3anus MPUBOAUT K TIIYOOKHM CTPYKTYPHBIM HW3MCHCHHSIM,
CYIIECTBEHHO BIUSIOMIMM Ha CBOWCTBAa Matepuana. KoHTpommpyemoe u
oOpaTuMoe BBEJIEHHE BOJOPOAA B METaJUI MO3BOJIsIET (POPMUPOBATH CTPYKTYPHI U
KOMITJIEKC (DU3UKO-MEXaHHMUECKHX CBONCTB, KOTOPBHIE HEBO3MOYKHO JOCTHTHYTH
TPaJAUIIMOHHBIMU CIIOCO0AMU TEPMHUYECKON 00pabOTKH.

MHOTOYHMCIIEHHBIE  JKCIIEPUMEHTANbHbIE UM TeOpeTHYecKue padoThl,
BoinoiHeHHbIe B MATU  um. K.O. [luonkoBckoro (HbiHE MOCKOBCKUH
aBUAIMOHHBIM WMHCTUTYT), MPUBOASAT K 3aKIIOYEHHIO O TOM, YTO BOJIOPOJ

OKa3bIBACT CHUJIPHOC BJIMAHHUC HaA (1)&30BBI€ PaBHOBECHA B TUTAHOBLIX CIIJIaBax, Ha
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MEXaHU3M U KUHETHUKY (Da30BbIX U CTPYKTYPHBIX NPEBPAILIEHUI IPU HEPEPHIBHOM
OXJIAKJECHNUH, 3aKaJIKE M CTapEHUHM, a TAKXKE IIPU BaKyyMHOW nerazanuu [2].
JlerupoBaHue  THUTAHOBBIX  CILUIABOB  BOJOPOJIOM  II03BOJIIET  YIPABIATH
CTPYKTYpPOOOpa30BaHUEM B pe3yJIbTaTe €ro BIUSHUS HAa KOJIMYECTBO U cOCTaB (a3,
oObeMHble 3 (dexThl (a3oBbIX NpeBpalleHuld, TUdPY3MOHHYIO MOJBUKHOCTH
aTOMOB 3aMEIIECHMS, COCTABISIOIINX OCHOBY CIUIABA.

Ocoboe MecTo cpeau BCeX BOJOPOAHBIX TEXHOJOTMM  3aHUMAET
TepMoBosopogHas obpabotrka (TBO), mnpencraBistomas coboi codeTaHue
0o0paTUMOTO JIETUPOBAHUS BOJOPOJOM C TEPMHYECKUM BO3JCHCTBMEM Ha
Marepuai. B pabGorax HayuyHo¥M mikosibl akagemuka WnobuHa A.A. ObuUn
chopMynupoBaHbl OCHOBHBIE 3(PGEKThl BIHUSHHUS BOJOPOJA HAa MEXaHU3M U
KMHETUKY (a30BbIX W CTPYKTYPHBIX IMPEBpAlllEHU B THUTAHOBBIX CILUIABAX,
IPUHLHANBI ITOCTPOECHUSA TexXHoJorndeckux cxeM TBO wu panel npumepsr €€
IPUMEHEHUS I IPOMBIIUICHHBIX TUTAHOBBIX CIIJIABOB Pa3HBIX KJIACCOB, a TaKKe
CIUIAaBOB HAa OCHOBE HWHTEPMETANIMJIOB TUTaHa [l]. AHaIM3 NOJYyYEHHBIX
pe3yapTaroB IokKasbiBaeT, 4yro TBO MOXHO paccMarpuBaTh HE TOJBKO Kak
CaMOCTOSATENIbHBI  TEXHOJIOTMUECKUH  mpolecc o0paboOTKM, HO U  Kak
YHUBEPCAIbHBIA,  LI€JICHANPABICHHBIM  COCO0  CO3/laHHUs  ONTHUMAJIBHOTO
CTPYKTYPHOI'O COCTOSIHMSI CHUCTEMBI MeTajll-Bonopod. Ilpm 3Ttom Kpurepuem
ONTHUMAJIBHOCTA CTPYKTYphI SIBISIETCS TOT KOMIUIEKC (PU3HKO-MEXaHUYECKHUX
CBOMCTB, KOTOPHIM JOJDKEH 00JanaTh mMaTepuan Ju00 Ha ONpeAesieHHOW CTaauu
00paboTkn (TepMHUYECKOW, JaBJICHUEM, pe3aHueM U T.J.), Jub0 Tmpu
skciutyataiuu. llpu TakoM MoAXoAe TEPMOBOAOPOJIHYIO OOpabOTKYy cleayer
paccMaTpuBaTh Kak OCHOBY BCEX TEXHOJIOTMYECKHX IPOLECCOB, HCIOJb3YHOLIUX
BOJOPOJIHOE JIETUPOBAHUE U OOBEIMHEHHBIX OOIIMM Ha3BaHHEM — BOJIOPOJHAsS

TCXHOJIOTHA.
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B ocmoBe TBO u jpyrux BOAOPOAHBIX TEXHOJOTHHA  JieKar
B3aMMOCBSI3aHHbIE  (DU3UKO-XMUMHUYECKHE APQPEKTbl, peanu3yoliuecs Ipu
00paTUMOM BOJIOPOJAHOM JIETUPOBAHUU:

— TMoHWXeHue Ttemneparypsl (o+f)/B- mepexona M yBeIMYEHHE KOJIUYECTBA
B-hasbr;

— HEpaBHOMEpPHOE paclpejeicHue BOJOpoaa Mexay o- u [-¢azamu,
BBI3BIBAIOIIIEE TEpepacipe/iesieHue JIETUPYIOIUX D3JIEMEHTOB 3aMeElIeHUs
MEXTy HUMU;

— TOBbIIIEHUE CTAOUIBHOCTH [-(a3bl, CHUKEHUE XapPaAKTEPUCTUUECKUX
TEMIEpaTyp MApPTEHCUTHBIX MPEBPAIICHUL;

— cymiecTBeHHOe pasznuuue kodpduinmentoB auddysuu BoAopoma U
OCHOBHBIX JIETUPYIOIIHUX AJIEMEHTOB;

— U3MEHeHHe 00BbeMHBIX 3(PPEeKTOB Pa3z0BBIX MPEBPAILICHUH.

OCHOBHBIM HMHCTPYMEHTOM JUIsl HaJEXHOIO, HAyYHO-OOOCHOBAHHOTO
NPOEKTUPOBAHUSA TEXHOJIOTHYECKUX TmpoueccoB TBO  sBhseTcs KOMILIEKC
auarpamM, WUTIOCTpUpyonmx (opMmupoBanue (a3oBOro cocraBa THUTAHOBBIX
CIUTAaBOB B 3aBUCHUMOCTH OT TEMIEpaTyphl, CKOPOCTU OXJAXICHUS, BpPEMEHU
BBIICP)KKH. DKCHEPUMEHTATbHOE TIOCTPOSHUE TaKUX JAHarpaMM  SIBIISIETCS
00s13aTeNbHBIM M BaKHEHUITUM dTanoMm pa3pabotku Texnojoruid TBO. Ananus
ATUX JUArpaMM JUisl CIUIABOB Pa3HbIX KJIACCOB UM METOJIOJIOTHUSI UX MCIOJIb30BAHUS
JUIS TIOCTPOCHHUS TEXHOJIOTMYECKUX MPOLECCOB 0OpabOTKH CIUIAaBOB MOJIPOOHO
paccMoTpeHsl B pabote [1].

He menee BakHBIM TpH pa3pabOTKE BOJOPOIHBIX TEXHOJOTHHA SIBISETCA
y4eT ¥ palMOHAIBHOE HCIIOJIb30BAHME MEPEUMCICHHBIX BbIIIE  (PU3UKO-
XUMUYECKUX 3(P(EKTOB BIUSHUA BOJOPOJa Ha (POPMUPOBAHUE CTPYKTYPHOTO
COCTOSIHHSI CIUIaBOB. Bomoposa okasbIBaeT BIMSHHE HAa XUMHUYECKHI cocTaB (a3,

o0beMHbie 3G dexTsl ¢GazoBbIX NpeBpaiieHud, TUDPY3MOHHYIO TOIBUKHOCTH
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OCHOBHBIX JIETUPYIOIMX 3JIEMEHTOB. YTpaBisiemas peanu3anus 3Tux 3P¢PeKToB
MO3BOJISIET co3faBaTh B mporecce TBO 1meneBble, 3a4acTyl0 yHUKaJIbHbBIC
CTPYKTYpHBIE€ COCTOSIHMSI CIUIAaBOB C 3aJlaHHBIMH pa3Mepamu, Mop(OJIOTHEH,
JOKaJIM3alueld CTPYKTYPHBIX COCTaBIBIIOIIMX, HMX XHMHYECKUM COCTaBOM,
IPOYHOCTHIO (a3 U COOTHOIIEHHEM MX OOBEMHBIX JOJEH, T.€. BCEX CTPYKTYPHBIX
aCIIEKTOB, ONPENEIIAOIINX TEXHOJIOTUYECKHE, MEXaHUYECKHUE u
DKCILIyaTallMOHHBIE CBOMCTBA CILIABOB.

Haunbouee nepcnextuBHbIe HanpaBieHUs: npumeHeHus: TBO 1 BOgopoaHbIxX

TEXHOJIOTMH MOKa3aHbl HA PHUCYHKC 1.

TepMoBomoponHag oGpaboTka
/ OHTHMHB arps CTPYKTYPH \
TIOREIIIeHEE IoREIIEHHE Co3maHue HOBHIX CIUTABOB
TeXHOTOTHIECKHX CBOHCTB IKCILTY aTAITHOHHEIX H TEXHOIOTHH HX
U
TIPOMEIILIEHHEIX CIUTABOB B CBOHCTB IIPOMEIMIIEHHEX ObpabOTKH
COYETAHHH C BOAOPOIHBIM CIUIABOR
I1ACTHQHITHPOBAHHEM BEICOKOKapOMIPOTHELe

KparkoppeMeHHas H
JUTHTeTRHAS TPOYHOCTh

cIu1aBel Ha ocHOBe T13Al

A\ J

TedopMHPYEMOCTE . (0l2- cTIIaBET)
H3Je/THI U3
KAPOIMPOYHEIX CILTABOB
e OpMIPOBAHHEIX
— oy pabpHKaToOB
1y atp BEICOKOKApPOIPOYHELE
HoBEIe THITEI i 0i+0ip- CIIIABEL
{1101y paGpHKATOB M K3 AeIIHIT lpormocTHere,
H?2 BEICOKOIIPOUHEIX CILTABOB ILTACTHYECKHE H
|__,| YCTalOCTHEIE CBOIHCTEA KoHCTPYKITHOHHEIE
JTHTEIX H30eTHit CILIABEI C
HHTePMeTALTHIHEIM
T]JPIOOTGXHH"IGCKPIG T > YIIPOUHEHHEM
epMHYecKas -
XaPaKTePHCTHKH THTAHOBEIX PF (0+B+TixCry).
- cTabHILEHOCTE B
CILUIABOB IJIA Y3J10B TPCHHA P N CBEPXIIPOBOJIHHKH
SHIOMDOTE30B < | JKAPOIIPOTHEIX TICEBI0-CL (Ti-Nb-H) 1 1p.

CIIITABOB

Puc. 1. [Ipumenenne TepMOBOIOPOIHON 00paObOTKH TUTAHOBBIX CILJIABOB

Haunbonee mnepcnekTuBHBIM HampaBiieHueM B moctpoeHun BT sBisercs
0o0beMHEHNE B OJHY TEXHOJOTMYECKYI0 CXEMY MOJy4YeHUs MNoiay(paOdpuKaToB U
U3JIETIMI  HECKOJIBKMX OIepaluil: BOJOPOJHOIO IUIACTU(PHUIUPOBAHMS IpU
nedopManuu; MexaHOBOAOPOAHON o0paboTku; auddys3uonnoi ceapku; TBO u
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T.4. Tak, HCMOIB30BaHME NPHUHIIMIIOB BOJOPOJAHONW TEXHOJOTHUU TO3BOJISET
pealin30BaTh HETPANWIMOHHBIE TOAXOAbl K pa3pabOTKe HOBBIX CIIJIABOB,
COUYCTAIOIINX HAKOHOMHUYHOCTH C TIOBBIINICHHBIM YPOBHEM (YHKIIMOHATHHBIX
cBoicTB. IlpuMepaMu yCHNENIHOTO NPUMEHEHHS] TaKUX TOJIXOJIOB SIBJISETCS
pazpabotka yuensiMu MATHU Bricokokapomnpounoro cmiaa 7115 (Ti-14Al1-3Nb-
3V-0,5Zr) Ha ocHOBe wuHTepMeTauimaa Ti3Al ¢ TMOBBIIEHHOW yHenbHOMN
KaPOIPOUYHOCTHIO, 00Jie€ HU3KOW IJIOTHOCTHIO M CTOMMOCTBIO MO CPABHEHUIO C
CYILIECTBYIOIIMMHU aHAJIOTaMH, a TAaK)Ke CBEPXIPOBOMAIICTO CIUIaBa CHUCTEMbI Ti-
Nb-H, B KxoTOpoM BOAOPOJ SIBISIETCS MOCTOSIHHBIM JIETHPYIOIIUM 3JIeMeHTOM. B
ATOM cliydae MpoOJIeMbl TEXHOJOTMYHOCTU TPHU TMOJyYeHUHU MoiyhadpuKaToB U
u3zienuii 00pabOTKOM TaBIIEHUEM, a TAKKE 00eCIIeUeHHUsI ONTUMATIBLHON CTPYKTYPBI
U BBICOKOTO KOMIUIEKCA (PHU3MKO-MEXAHHMUYECKUX M SKCIUTyaTal[MOHHBIX CBOMCTB
pematorcs couetanuem TBO wu BojgopomHoro miacTUUIUPOBAHUA. ITO
MO3BOJISIET CYIIECTBEHHO KOPPEKTUPOBATH MOIXO/IbI K BEIOOPY CUCTEMBI U CTEIIEHU
JETUPOBAaHUSA B CTOPOHY pE3KOTO CHIDKEHHUS COACpX aHHs JOPOTOCTOSIINX U
«TSDKETTBIX» METALTHISCKAX KOMITOHEHTOB CIUIAaBOB (HUOOMS, MOJTMOACHA U JIP. ).

Oco0o0 cnegyer OTMETUTh HOBYIO 00JIACTh MPUMEHEHHS] TEPMOBOIOPOIHOM
00pabOTKK: TOBBINIEHUE KOMIUIEKCA  JKCIUTyaTallHOHHBIX  XapaKTEPUCTHK
UMIUIAHTUPYEMBIX ~ MEIUIIMHCKUX  W3JIeTTUH, B  YaCTHOCTH, KOMIIOHEHTOB
HHOIMPOTE30B KPYIHBIX CYyCTAaBOB YEJIOBEKA U3 TUTAHOBBIX CILUIABOB, 00JIaIat0IINX
HaWIydlied W3  BCEX  METAUIMYECKMX  MAaTepHalioB  OMOJOTHYECKOU
COBMECTUMOCThIO. [lpukiagHbeie pa3pabOTKM B 3TOM HAIPaBICHUU TIOKA3ald
BO3MOXKHOCTh PE3KOTO TIOBBIIICHHUS TaKUX MapaMeTpOB HAJEKHOCTH ITHX
U3JIeTINI, KaK yCTaJIOCTHAs MPOYHOCTh, YCTOMYMBOCTh K (PPETTHHT-KOPPO3HH U
U3HOCY Y3JIOB TPEHUS U JIp.

PazpabGoranupie B MATU wum. K.O.IluonkoBckoro (ueiHe MAMN)

WHHOBAIIMOHHBIE BBICOKOAI(D(PEKTUBHBIE TEXHOJOTHH OOpabOTKH TO3BOJISIIOT
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YOPABJISATh O0BEMHON M MOBEPXHOCTHOW CTPYKTYPOW HMMIUIAHTATOB W CO37aBaTh

HEOOXOIUMBIN KOMIUIEKC (PU3UKO-MEXaHUYECKUX U (PYHKIIMOHAJIBHBIX CBOWCTB.
[IpumeHnenre TEPMOBOAOPOIHON O0OpPaOOTKM TO3BOJISIET OOECIeYMBaTH B

JUTBHIX 3aroTOBKaX M3 THUTAHOBBIX CIUIABOB HEOOXOJMMBIA YPOBEHb (PUBHKO-

MECXaHHUYCCKUX CBOI\/’ICTB, BKJIFOYasl BBICOKHUEC 3HAYCHHA yCTaHOCTHOfI IMPOYHOCTH

(puc. 2) [3].
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Puc. 2. CooTHOIIEHHE MEXKTy CPETHUM YPOBHEM Ipeiesia BHIHOCIMBOCTH U
MPOYHOCTHIO 1S 1Oy pabpukaToB U3 TUTAaHOBOTO cruiaBa BT6

[IpumMeHeHrne KOMIUIEKCHBIX HWHHOBAaUMOHHBIX TexHonorud TBO wu
BaKyyMHOH MOHHO-IUIa3MEHHOW 00paboTKM 103BOJIsA€T (POpMHpOBaTH Ha
TUTAHOBBIX HUMIUIAHTaTaX HAHOCTPYKTYPHYIO KOPPO3MOHHO- M H3HOCOCTOMKYIO
MOBEPXHOCTh, OOECIEUMBAIONIYI0 HMX BBICOKYIO PabOTOCIOCOOHOCTH B TMapax
TPEHUSI C KOCTHBIM LIEMEHTOM, ITOJIMATWICHOM M KOPTHKAJIbHOM KOCTBIO, & TAK¥KE

MCKJTIOYAET BBIXOJI B OPraHW3M MOHOB JIETUPYIOLINX 3JIEMEHTOB (PUCYHKH 3, 4) [4,

51.
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UcxoaHan
3aroToBKa nocne
MeXaHN4YeCKOoN
obpaboTku

BakyymHaa MoHHO-
nnasmMeHHas
obpaboTtka

a) 0) B)

Puc. 3. IlHHOBaLlMOHHAs KOMIUIEKCHAs! TEXHOJIOTUS MTOJIyYEHUS U3EIUI 13
TUTaHOBOrO cryiaBa BT6: TexHonornueckas cxema u3roToBJICHUS TOJIOBKU
SHJOMPOTE3a Ta300€IPEHHOI0 CyCcTaBa (a); U3MEHEHHUE 00bEMHOM CTPYKTYPbI
U COCTOSIHHE MTOBEPXHOCTH TOJOBKH (0); pe3yabTaThl pECYpPCHBIX UCIIBITAHUN
TOJIOBKHM B Pa3HBIX CTPYKTYPHBIX COCTOSIHUSIX B IIApPE CO
CBEPXBBICOKOMOJIEKYJISIPHBIM TOJIUATUIICHOM (B)
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Puc. 4. Hoxka u To0BKa SHAOMPOTE3a Ta300€IPEHHOI0 CyCTaBa U3 TUTAHOBOTO
crutaBa BT6 ¢ Koppo3HMOHHO- U H3HOCOCTOWKON MOBEPXHOCTHIO U C ()parMEeHTaMH
[IEMEHTHON MaHTHH TOCJIe 6 JIET SKCIUTyaTalliid B OpTaHU3ME YeJI0BeKa: H3HOC
BCEX KOMIIOHEHTOB OTCYTCTBYET

[IpumeHneHre BOAOPOAHBIX TEXHOJIOTHM TO3BOJIIET TaKXKe MOJIYYHTh
IIOPUCTBIN CIIOUCTBIA KOMITO3UIIMOHHBIM MaTepHuai, B KOTOPOM yCTpaHEHA rpaHuLa
paszerna v co3iaH (PU3NKO-XUMUYECKUNA KOHTAKT MEXIYy OCHOBOW MMILIAHTATa U3
TUTAHOBOTO CIUIaBa M  TOPHCTBIM  TIOKPBITHEM W3 YHUCTOTO  THTAHA,
c(hOPMHUPOBAHHBIM METOJOM IIIA3MEHHOTO HAMBUICHUS. OTO  HUCKIIOYAET
pa3pylieHHe TOKPBHITUS TpU (DYHKIIMOHAIBHBIX IUKIWYECKUX HArpy3kax H
obecrieynMBaeT XOpPOIIYH) OCTECOMHTErpaluio M OHOJIOTHYECKYIO (ukcaiuto,
CTaOMIIBHOCTB U BBICOKYIO Pa00OTOCTIOCOOHOCTh HOXKEK U Yalll YHAOMPOTE30B [6].

W3rotoBneHHble C€ NPUMEHEHHEM pa3pabOTaHHBIX  HHHOBAIIMOHHBIX
TEXHOJIOTH KOMIIOHEHTHI SHAOMPOTE30B Ta300€IPEHHOTO U KOJIEHHOTO CyCTaBOB
MOCJIe  TPOBEICHHS BCECTOPOHHHMX TEXHUYECKMX M MEAUIIMHCKUX HCIBITAHUN
YCHEIIHO TPUMEHSIOTCS B KIIMHUYECKOM MPaKTHKE.

TepmoBogopogHass 00paboTka B COYETAHHUM C HMOHHO-IIA3MEHHOMU
00paboTkoi, TuhPy3noHHON CBAPKOW MPUMEHSIETCS B CEPUIHOM MPOU3BOJCTBE U

JAPYTUX MMIUIAHTATOB I TPABMATOJIOTHMH, OPTONEANY, CIIMHAIBHOU XUPYPIUU U
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II03BOJIAECT CO3/1aBaTh MEAULMHCKUE U3JEINUs, HE YCTYNAIOIIKE JIy4IlUM MUPOBBIM

aHajoram, a o HEKOTOPHIM BAKHEUIIIMM ITapaMeTpaM MPEBOCXOALINE UX.
[IpuBeneHHbIE TPUMEPHI  SBISIIOTCA  YOEOUTENbHBIM  CBUIETEIHCTBOM

BBICOKOM 3(Q(QEKTUBHOCTH BOJOPOJIHBIX TEXHOJOTMA THUTAHOBBIX CIUIABOB U

OquHI[HOﬁ NEPCICKTUBHOCTHU UX IPUMCHCHHW BO MHOTUX 0071aCTAX TEXHUKH.
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Kadenpa «MoaeaupoBaHue CHCTEM U HH(POPMAIIMOHHBIC TEXHOJIOTHI
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TEXHOJIOI'MU BJIOKUYENH NP OPTAHU3AIIMU YIIPABJIEHUS
’KU3HEHHBIM IIMKJIOM HAYKOEMKOM
U BBICOKOTEXHOJOTMYHOM MPOJAYKIIUU

Cadponos B.B.
[Ty6nuunoe Axunonepuoe O6mectBo HayuHo-mpon3BoACTBEHHOE MPEATIPUSTHE

_ «Aspocuna»
e-mail: safronov@rambler.ru

B  Hactosimiee  BpemMsi  pPOCCHMCKHE  MOPEANPUSITUS-TIPOU3BOIUTEIN
HAyKOEMKOM TpoayKiuu (B YacCTHOCTH, B aBUACTPOCHUHU, CYAOCTPOEHUH,
HSHEPrOMAIIMHOCTPOEHUH, ATOMHOM DJHEPreTHUKW U Jp.) AaKTUBHO BHEAPSIOT
COBPEMEHHbBIE TEXHOJIOTUU yIPABICHUS KU3HEHHBIM KoM mipoaykuuu (QKLIT),
OCHOBaHHBIC HAa TexHONorusx mHpopmarmonHon noaaepxkku (UITH-Texnonoruu,
nwim CALS). T'maBHoii 1ensio mnoBcemecTHoro BHeapenus: WIIN-texnonoruit
SIBJISIETCA  CO3JaHUE  LEJOCTHOM  CHUCTEMbl, HWHTETPUPYIOUIEH B  €AUHOE
uH(popMaImoHHOe TpocTpaHcTBO ocHOBHbIe ctanuu JKLII (B cooTBeTcTBHM €O
crangaprom  HMCO  9004-1): MapKeTHHTOBBIE  MCCJICIOBAHUS,  OMBITHO-
koHcTpykTOpckue padotsl (OKP); maTepuanbuo-Texanueckoe cHabxkenne (MTC);

25




YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

IIOArOTOBKA IPOU3BOJACTBA; MPOU3BOACTBO MPOAYKIHUH; KOHTPOJb U UCIBITAHUS,
YIIAKOBKA M XPAHEHUE; pealiu3alusl U pACHPEACICHUE; MOHTAX M JKCILTyaTalus;
TEXHUYECKAsi TOMOIIb U TTOCJICTIPOTAKHOE OOCTYKUBAHUE; YTUITU3AIIHSL.

[lepeuniciieHHbIE CTaIUW MOTYT OOBEIUHATHCS WM HCKIIOYATHCS U3
cuctemsbl JKIII B 3aBUCHMOCTH OT BUAA MPOJYKIMHU, OT LIEJIEH CO3aHUSI CUCTEMBI
Y coryamieHuii mexxay yuactaukamu JKIII

Heobxoammo Taxke OTMETUTH, YTO JJIsI HAYKOEMKOM MPOAYKIIMHM BOCHHOTO
W JIBOMHOTO (CHEIUaIbHOI0) HA3HAYECHUS JKU3HEHHBIM UUKJI MPOAYKIUU
«BOOpYXEHHUsA, BOCHHOM U crnenuanbHoi TexHukn» (BBCT) mo cucreme,
NPUHATOM, HarpuMep, B ctpaHax HATO Bkimrovaer 8 3ranos:

» MUccnenoBanue u paspadotka konuenuuu BBCT;

* lloaTBepkneHue BO3MOKHOCTM U JIEMOHCTpALUsl TEXHUYECKOU
peann3annu KOHUEILNY;

* IIpoexTupoBaHue, KOHCTPYUPOBAHHME U pa3pabOTKa TEXHOJIOTHH
MPOU3BOJICTBA;

* IIpou3BOACTBO U pa3BEPTHIBAHHUE;

* DKCIulyaTanusi ¥ PpEMOHT;

- boeBoe npuMeHeHue;

* MoaepHu3anuus 1 MOBTOPHAS IKCIUTyaTalus;

e CHsTHE C BOOPYXEHHUS MO NPUYUHE (UIUYECKOTO HIU MOPAIBHOIO
yCTapeBaHMUS.

JKu3HEHHBI LUK KOHKPETHBIX M3JEJIMA BOCHHOTO HA3HAYEHUS U CHUCTEM
BOOPY>KEHHI B OJIHOM cilyyae ornpesensercs (U3nYecKUMU CBOMCTBaMH 00paslia
TEXHUKHA, BO BTOPOM — COBOKYIHOCTBIO TMOKa3aTeneil »¢h(EKTUBHOCTH U
IIPUTOJHOCTH IS JAJbHENIIEro MIPUMEHEHUS OINPEICIICHHOM IPYIIIbI KOMIUIEKCOB

BBCT, Bxoasmux B CUCTEMY BOOPYKECHUMU.
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NIIN-TexHOJOTMM  BKIIOYAKOT CHUCTEMbI  ABTOMATH3allMM  MPOLECCOB
npoektupoBanus u npousBojctea (CAD/CAM/ CAE, ERP, MES, SCM, CRM,
PDM) u k HacTosilieMy MOMEHTY J1alOT BO3MOXHOCTh MEPEUTH K IOJIHOMY
AEKTPOHHOMY MojenupoBanuto mporeccoB XKIIII (uabopmaninoHHON MOaIEpKKe
KT, t.e. rexnonorusim «Product Lifecycle Management» unu PLM) B pamkax
KOHIIEIIIIMU CO3/IaHUsl CUCTEMBI YIPABJICHUS >KU3HEHHbIM Iukiaom — CYXKII.
Pesynbrarom mepexoma k PLM  cranHoBuTcs < peanuszanus = CKBO3HOTO
KOHCTPYKTOPCKOTO, TE€XHOJIOTMYECKOTO MU KOMMEPYECKOTO IHUKJIOB, OT WJICH

HU3ACIUA A0 €T0 SKCINIyaTalu U YTUIIN3allUU.

CO3JIAHUE WEB-CEPBUCA 110 UTH®OPMHUPOBAHUIO
MOJIb30OBATEJIEA

Absaxkos U.II.

Hayunslii pykoBoauteinb — uixxenep ®I'Y ©®HIL HUMCH PAH 3otoB f.A.
Crynuackuit punuan MAU, kad. «MCuldT»
e-mail: Dyakov.ilusha.13@yandex.ru

B nacrosiiiee BpemMsi 0O4eHb NEPCHEKTUBHA AESITENIbHOCTD, CBSI3aHHAs C Web—
pa3paboTKOW. S XO0Uy NMO3HAKOMHUTH BaC C COBPEMEHHBIMH TEXHOJIOTHSIMU JTAHHOU
obnactu. IIpencraBienHas pabora — 3T0 MOM TPYJbl IO CO3/IaHUIO JAMUIJIOMHOIO
npoekra. S pacckaxky Bam, € 4Ero s HAUMHAJ U KaK 3TO PeaIu30BbIBAIOCH.

[lepBbIM fe510M CTOSIIA 3a]]a4a BBIOOpA CPebl U HHCTPYMEHTOB pa3pabOTKH.
S ucnonb3oBast WebStorm. Oto urerpupoBanHas cpeia pazpaboTku Ha JavaScript,
CSS & HTML ot xomnanuu JetBrains. [y OpIcTpOii IPaBKU KO/A UCIIOIB30BAJICS

Notepad++.
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Jnst  ymobcTBa TONIb30BATENEM S peImIMi  UCIONb30BaTh «Kamenmapsb
COOBITUI», B KOTOPOM MOXKHO JIETKO MPOBEPUTH HAIUYUE MPEICTOSIINX COOBITUI
W y3HaTb O HuUX mnojpoOHee. [lnms cBoero cepBuca si BbiOpan «jQuery Event
Calendar Plugin. B miaruHe umeercss MHOXECTBO HACTPOEK, TaKUX KaK —
JOKaNnu3anus, Mojib30BaTeIbCKUl popMar natel U T.0. MHPOpMaLus 0 COOBITHIIX
nepenaercs B riarud B popmare JSON.

Hanee nnsi paboThl ¢ uH(OpManued W TECTUPOBAHMS TNPOEKTa HaM
NOHAaI00UTCs JOKaIbHBIA cepBep. S BbiOpan Denwer. [l XpaHeHus: JaHHBIX 5
co3man 0a3y JgaHHbIX Ha cepBuce phpMyAdmin, depe3 KOTOpPBIA BeAeTCs
apmuauctpupoanue CYBJl MySQL. i B3auMOJIeCTBUS TIJIarMHAa U JIAHHBIX,
TpeOyeTcss MOMyib, KOTOPBIA OYyJEeT OCYIIECTBISTh BHIOOPKY MaHHBIX M3 0as3bl,
npeoOpa3oBbiBaTh ux B Gopmar JSON, a 3atem mepenaBarh B muiaruH. JlaHHbIN
MOAYJIb 1 peanu3oBan Ha s3bike PHP, kotopeii m3yumn mnpouecce co3maHus
IIPOEKTA.

Cnenyromum 3TanoM Moel paboThl ObUIO CO3JaHUE MOYTOBOM PACCBHUIKH.
Hnsa stux uenet s BoiOpan Oubmuoreky PHPMailer. B moem ciyuae s
ucrnions3oBasn Metoy, PHPMailer::IsSMTP(). Hcnonws3yst naHHBIA METOH, MBI
obOpamaemcsi k ynaiaeHHomy SMTP — cepBepy, ¢ MOMOIIBIO KOTOPOTO BEIEM
pacceuiKy. [lamee s 3aperucTpupoBai MOTOBBIM smMK Ha mail.ru. HoBas moura
norpeboBanach s peaqu3alii MOAYJISl MOYTOBOW PACCHUIKH, YEpe3 Hee BEJIOCh
nonkimoueHne Kk SMTP-cepsepy or Mail.ru. Moayns Obul gopaboTan 1oz
MHOKECTBEHHYIO pPAacChbUIKY, a B KadecTBe OOBbEKTa NIHChbMa OblIa cO3/1aHa
oTnenpHas cTpaHuia ¢popmara html.

Cnenyroumm maroM co3gaBajiack (opMa TMOJANUCKM Ha HOBOCTHYIO
pacceuiky. EE€ mexanusm paOOThl CTPOUTCS HAa HCIOJIb30BAHUM OMOIMOTEKH
jQuery. Tak >xe ObLT CO37aH JOMOJHUTEIBHBINA cepBepHbId Moayns Ha PHP mns

I[O6aBJIeHI/IH ITOJIB30BaTCJLIA B 633}7 JaHHBIX U IIPOBCPKU HA HAJIUYIHNC ITOAIINCKH.
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Jlnsa co3maHus [M3aiiHa cepBUACA S MCIOJIb30BAJI CaMbId IOIYJISPHBIN
bponteny dpperiMBopk «Bootstrap-4». OCHOBHBIE €ro JTOCTOMHCTBA 3aKIIOYAIOTCS
B aJaNTUBHOCTH, KpoccOpay3epHOCTH U YJIOOHON cHCTEME KOMIIOHOBKHU
anemeHToB. Cama CTpyKTypa KOMIIOHOBKH CTPOMTCA Ha  OOEPTOYHBIX
KOHTEMHEepax, MOIIIHON CUCTEME CETOK U OT3hIBUYMBBIX CITY>KEOHBIX Kiaccax. Eme s
HCTIOJIb30BAJI PA3JIMYHBIE KOMIIOHEHTBI, TAKHE KAK: MOJAIBHOE OKHO, KapyCelb,
KapThl, HABUTALIMOHHYIO TlaHeib U T.J. OJQHUM CJI0OBOM, UCIOJNb3ys Bootstrap-4
MOXHO CO37[aTh COBOW YHHWKAJIbHBIM TU3aiiH ¢ MHOXXECTBOM THOKHX HACTPOEK U

ctum3auuii. @opma NoANMUCKHU Tak ke Oblia co3/1aHa ¢ momolbio Bootstrap-4.

Mol mpOoeKT HaxOIWJICS Ha JIOKAJIBHOM CEpBEpPE, OJAHAKO, MHE XOTEJIOCh
MEPEHECTH €ro Ha BUPTYaJIbHBIA XOCTHHT W sl MPUCTYNWI K AToMy. B kadecTBe
XOcTHHTa 51 BeIOpant Beget.com. DTo y100HbIN XOCTUHT C TIOHSITHBIM UHTEpdEricoM
U HanuuueMm OecruiaTHOro Tapuda. S mepeHec CBOW MPOEKT Ha XPAHWIUIIE
xoctuHra. Cozgan aHaJorMuHyro 0a3y J[JaHHBIX Ha HX pecypce. 3areM
3aperucTpupoBai OecruiaTHbIN 1oMeH Ha freenom.com u Hactpowsn DNS Ha aapec
xocTuHra. Kak utor — mMoil caliT MOKHO YBHUJIETh B MHTEPHETE, a HACTPOCHHAs

MHOIO HOBOCTHAsA PacCChblIKa pa60TaeT B aBTOMAaTHUYICCKOM PCIKUMCE.

Cnncok jurepatypbl

1. PykoBoacto no PHP http://php.net/manual/ru/index.php
2. IT nmopran https://habrahabr.ru/
3. Uurepuer pecypc https://stackoverflow.com/

4. Bootstrap-4 nokyMeHTalusi Ha pycckoM s3bike http://bootstrap-4.ru/
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PA3PABOTKA HH®OPMAIIMOHHOMN CUCTEMBI
ABTOMATHYECKOI'O ®OPMHUPOBAHMUSA PACIIMCAHUA
JJIAA CTYIIMHCKOI'O PUJINAJIA MAN

Auexkcanapos A.C.

Hayunb1i1 pykoBOoauTENb — JOLEHT, K.T.H. CostoMbIkOB B.C.
Crynuuckuit pumman MAU, kad. «MCuldT»
e-mail: [2illusive@mail.ru

CocraBneHue pacnucaHusi — OJHA M3 HaAuMOOJEe YacTO BCTPEUAIOIIMXCA
3aa4 IUIAHUPOBAHUSA M ONTUMHU3aUKU ydyeOHoro mporecca. OT MpaBUIBLHOCTH
COCTaBJICHUS paclUCaHusl 3aBUCUT 3(PPEKTUBHOCTh CUCTEMbI 00yueHHs B By3e. B
JAHHBI MOMEHT pacnucaHue ydeOHbIX 3aHsaTHi B CtynuHckoMm ¢(uinane MAU
cocTaBisieTcsl Bpy4uHyt0. B cBsi3u ¢ 3TUM BO3HUKJIA e pa3pabOTKU CUCTEMBI,
KOTOpasi Morja Obl aBTOMAaTU3UPOBATh IPOLECC COCTABICHUS pPacCIHMCAHUS.
ABTOMaTH3aIus NO3BOJISIET:

e YUuTBIBATh pa3iMuHble TPEOOBAHUS, IPEABIBIIAEMbIE K PACIIUCAHUIO;

o YMEHBIIUTh BPCMCHHBIC 3aTPAThl HAa COCTABJICHHUC PACIIMCAHMNAA;

e OnNTUMHU3HPOBATH HAPY3KY Ha MpENoaaBaTesie U CTYACHTOB.

3amaya  cocTaBleHUs ~ y4eOHOrO  pacmucaHusi  SBJISETCS  3aaaueit
IIEJIOYUCICHHOTO TporpammupoBadus. CIIOKHOCTh PpEIICHUS TaKuX 3aaad
YBEJIIMYUBACTCS YKCIIOHCHIIMATLHO C POCTOM BO3MOJKHBIX 3HAUEHUH MEPEMEHHBIX
M UX KoimudecTBa. Takke M Hee XapaKTepHO OOJNBIIOE YHCIO TPYAHO
dbopmanuzyembix TpeOoBanmii. B HacTosiiee Bpems Uisl PEHICHHS TaKoro poja
3aJ1a4 MCIIOIB3YIOTCS IBPUCTUYCCKUE METOIbI. K UMCITy TaKUX METOJIOB OTHOCHTCS
reHeTudeckui anroput™. OH MO3BOJSET PENIUTh 3a7ady C HCIOJIb30BAHUEM
METOJIOB IBOJIOIMH, TAKUX KaK HAClIeIOBaHUE, MyTaIlHs, OTOOP U CKPEIIMBaHUE.

OT16op OyaeT OCyIIECTBISATHCS C TOMOIIBI0O KAa4eCTBEHHBIX OILICHOK

COCTaBJICHUSA PAaCIIMCaHMA. Mo>xHO BBIACIINUTD CIICAYIOIINC OCHKHU!
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e KosunuecTBo 4acoB pa3MENICHHBIX TUCIUILINH U TPYIIIL,

e KonmyecTBo OKOH IPEo1aBaTesie U CTyAEHTOB;

e (CpenHee KOJIMYECTBO Map y MPENoAaBaTesieid U CTYICHTOB B JICHb;

e MakcuMaJIbHOE KOJIMYECTBO Map y MPENOAaBaTeel U CTYJEHTOB B JICHb;

e KonnuecTBO MECT B ayAUTOPUU M KOJIMYECTBO CTYJIEHTOB B IPYIIE/TIOTOKE;
e [loxenanus npenogaBareiiey;

e BrinonHenue y‘-I€6HI>IX JAUCHUIIIINH B COOTBCTCTBHHU C y‘-Ie6HI>IM IIJTaHOM.

Pa3paboTka mnpoekTa BeneTCs € TIOMOILBIO HHTETPUPOBAHHOW Cpelbl
pazpabotku Microsoft Visual Studio Ha s3pike nporpammupoBanust C#. s
XpaHEeHMsI UCXOMHOM MH(popManuu Tutanupyetcs: ucrnoias3oBath CYBJl MS SQL.

Ha Brixoze 6yner popmupoBatbces (aiin ¢ pacriucanueM B popmare JSON.

CO3JIAHUE MOJYJISI ABTOMATU3UPOBAHHON
UH®OPMAIIMOHHONU CUCTEMBI «TUTAHOBBIE CILJIABBI»
JJIsA PABOTDBI C JIMTEPATYPHBIMU CCBIVIKAMUA

baoxun K.I'.

Hayunslii pykoBoaurens — Yubucosa E.B.
Crynunckuit punuan MAU, kad. «MCuldT»
e-mail: kgblokhin@gmail.com, echibisova@mail.ru

B nacrosimee Bpems B CrynuHckom drmmanie MAUW Benércs paspaboTka
aBTOMATU3UPOBAHHOW HMH(POPMAIMOHHON CcHCTeMbl «THTaHOBBIE CIUTaBBIY,
comepxamiel MHGOPMAIMIO MO0 POCCUMCKUM U 3apyOeKHBIM MapKaM CILIABOB.
JlanHbIe cOOMPAIOTCS W3 PA3IMYHBIX UCTOYHUKOB, B TOM YHUCJI€ U3 JINTEPATYPHBIX —
CIIPAaBOYHHUKOB, YYCOHMKOB, MOHOTpaduii HOPMATHUBHBIX JOKYMEHTOB, CTaTeH B

HAYYHBIX KypHaJlax U T.[.
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Jlnst ymoOHO#M paboThl ¢ JUTEpPATypPHBIMH CCBIIKAMH MBI cO3AaéM MOMYJIb,
npeayCcMaTPUBAIOIIMN MX COXpaHEHWE B BHJE OTIEIbHBIX IOJEH — Ha3BaHUs
WCTOYHWKA, TO/a BBIMTyCKa, JAHHBIX OO0 aBTOpax, HOMEPOB CTPAHUIl U APYTHX.
Takoif TOAXOJM TIOMOXKET IIOJB30BATEISIM HAXOJWTh B CHCTEME HYXKHYIO
uHpOpMAIMIO O pa3IMYHBIM MapamMeTpaM, BIUIOTH JI0 KJIKOYEBBIX CJIOB, 4YTO
MOXKET B 3HAYUTEIBLHOH Mepe o0ierdyuth paboTy wucciaepoBatens. Hampumep,
CTaHET BO3MOKHBIM HAWTH BCE JIaHHBIC MO paboTaM KOHKPETHOI'O aBTOpa, JTHOO
03HAKOMHUTHCS ¢ HHPOpMaIel, OmyOTMKOBAHHON TOJIBKO B TEKYIIEM TOTY.

Kpome Toro, cumcrema mojAepKUBAaE€T BO3MOXHOCTh aBTOMATHYECKOIO
cocTaBiieHusi OubimMorpadUueckoro CHHUCKa [JIs BBIOPAHHBIX 3amucedl 0asbl
JAHHBIX 1 ero o)opMJICHHE IO COBpeMEHHBIM cTanaapTam (Hamnpumep, ['OCT 7.1-
2003). Ha nanHbIid MOMEHT MOAACPKUBAKOTCS PYCCKOSI3bIUHBIE CTAHAPTHI, OJHAKO
B CKOPOM BpPEMEHHU IUIAHUPYETCS N00aBiIeHUE 3apyOeKHBIX NpPaBUJ OMNHUCAHUS
JUTEPATYPHBIX CCBUIOK, B TOM YHCJIE€ C HCIOJIb30BAHUEM PA3JIMYHBIX BHUJIOB
TpaHCIUTEPALIUH.

Pazpabotka 06a3er mannabix BeimosHeHa B CYBJ[ Microsoft SQL Server m

coaepxxut 8 Tabmuiy (puc. 1).
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ABTOPLI JocTynHble Nepeeoabl M3gaHuA AzblkK
PK Kop aeTopa " PK,FK Kog A3bika i o PK Kopa Asbika
PamMUNKUA aETopa PE,FK Ko MCTOUHKKR - FA3bIK
MHVyMans! agTopa Homep Asbika
MmA asTopa
OTYecTBO ABTOPa

ABTOPCTBO ‘ MeTouHKKKA TNkl MCTOYHUKE

PK,FK Kopn asTopa - —— PK Kog mcTouHMKa — ¥ PK Kog THna WCTOUHHKR
PK,FK Kog weTouHika -ea__l HazeaHre MCTOUYHMKA TN MCTOUHMKR
Homep aeTopa FK Kog, TMna WCTOMHHER -
log vagadua
FK Kop wanatenscTea -
—| FK Kog ropoaa
Mepsaa cTpasuMya
Mopoga MocneaHaAs cTpaHKLa MznaTenccTea
PK Kog ropoga o Homep #ypHana — 1 PK Kog wagatenscTea
Hazeaxue ropoga Homep Toma HazeaHWe W3gaTenseTea

Puc. 1. Jlornueckas cxema 0a3nl JaHHBIX
Cucrema QyHKITMOHUPYET IO MOJIEH «KJIHEHT-cepBep». [lonp3oBaTenbckmii
BeO-unTepdeiic coszmaéress B cpeae Microsoft Visual Studio na s3pike C# ¢

ucrnoab30BanueM ¢perimBopka Twitter Bootstrap.

PA3PABOTKA BA3bI JAHHBIX JJI51 COBETA 110 HAYYHO-
HCCJEJIOBATEJBCKOM PABOTE CTYJIEHTOB
CTYIIUHCKOI'O PUJINAJIA MAU

JlerynoBckasi C.B., Kongpamos C.A.

Hayunslii pykoBoaurens — Uubucosa E.B.
Crynunckuit puman MAU, kad. «MCuldT»
e-mail: echibisova@mail.ru

Baxxnoe MCCTO B CTY,Z[CH‘ICCKOP'I KHN3HHU 3aHHUMAcCT Hay4HO-

uccieaoBarenbckas padorta. biarogaps y4yacTuio B HMCCIEIOBaHUSAX CTYJEHT
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pa3BUBAETCs, BMECTE C MPENOAABATEISIMU U COKYPCHUKAMHU OTKPBIBAET HOBBIE IS
ce0s1 001acTH 3HAHUS.

B 2017 romy B Crynunckom ¢umuane MAW nHauvanmace pa3paboTka
aBTOMATU3UPOBAHHON MH(DOPMAIMOHHONW CUCTEMBI, OOBEAMHSIONIECH BCE CBEICHMUS
O HAy4YHOM JEeATEIbHOCTH CTYJEHTOB, COTPYIHHUKOB W MpenojaBaTenel Bcex
kadenp dbunuana.

B mnacrosmiee Bpems Benércs paspaboTka aByX Mogayneit. Ilepsbiit
IpeacTaBiIAeT co0O0K 0a3y MaHHBIX AKTYaJIbHBIX Hay4YHbIX paldoT, KOTOpbIE
BBITIOJIHAIOTCS B yHUBepcHuTeTe. C €€ MOMOIIBI0 KK/l CTYIEHT CMOXKET ObICTPO
HAalTU WHTEPECHOE MCCIEI0OBaHUE, OCTaBUTh KOMMEHTapHil, MOOOIIAThCS C
aBTOpamM pabOThl U, BO3MOXKHO, NMPUCOEAUHUTHCA K HUM. Kpome TOoro, gaHHbIE
MOTYT OBITh NPEACTaBIICHbl a0UTypuUeHTaM By3a (LIIKOJIbHUKAM, YYalIUMCS
TEXHUKYMOB M T.[.), KOTOpbIE€ CMOryT Oo0Jie€ IMOJHO O3HAKOMUTHCS C HAy4YHOU
NeSITeNIbHOCThIO MHTEPECYIOIIUX UX Kadep.

Bropoii monynb pazpabarbiBaeTcs AJis aBTOMaTU3alMM paOOThl OTAENa
Hay4JHO-UCclenoBareabcko pabotel crymentoB (HUPC). Cucrema xpanuT
JAHHBIE O TPEACTOSIIMX W MPOLIECAIIMX JIEKIUAX, KOHKypcax, OJMMIIMAAax H
KOH(epeHUUsAX, MPOBEACHHBIX B (pUiiMage MeponpUsITHIX, MyOIUKaUUAX, 3aHAThIX
CTyJEHTaMH TpHU30BbIX MecTax. Ha ocHOBe COOpaHHBIX JaHHBIX MPOUCXOIUT
dbopMHpoBaHrUE OTYETOB 3a BBHIOPAHHBIA MEPHOJ, COCTABICHHUE IJIAHOB PabOTHI,
dopMupoBaHHE PEUTHHTOB CTYJIEHTOB, NPETEHAYIOIMX Ha MOBBIIICHHBIE
CTUIICHUU.

Pa3paboTka BeAETCS MO TEXHOJIOTMH «KIUEHT-cepBep» ¢ nomouisio CYB/]
Microsoft SQL Server u cpenbl pazpadotku Microsoft Visual Studio (si361x C#).

Ha navanbHoMm stane cucrema HUWPC Oynmer nmocrymHa mojb30BaTelsIM
BHYTpU JIOKaJIbHON ceTH ¢unmana. B manpHeiimeMm miiaHupyercs myOauKanus

AUC B ceru Internet, pa3paboTka KajeHmaps COOBITUNM U aBTOMATHYECKOU
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PacChUIKM HOBOCTEH, OJjlarogapss KOTOPBIM 3aperHCTPHPOBAHHBIC ITOJIH30BATEIIH
CMOTYT Y3HaTh O OJMXKAWUIIUX MEPONPUATHUAX U AaKTyaldbHBIX HCCIEIOBaHUAX
¢dunnana.

B nepcnektuBe cucrema HUPC — cucrema ¢ 6onpmum notreHimaaom. OHa
MOXKET CTaTh IUIOMIAKOW JIJIi OOMEHa OIBITOM MEXIY BYy3aMHu, OObEAUHUTH
uHpoOpMamMIo0 O HAYYHBIX HCCICAOBAHUSIX, BEAYIIMECSd B  Pa3IUIHBIX
YHUBEPCHUTETaX, YTO B CBOIO OuYepe/lb MOMOXKET aOMTYpHUEHTaM ONPEACIIUTHCS C
BEIOOPOM By3a U Kadeapsl, CTyJCHTaM — MPEJACTaBUTh CBOW HAyYHBIC paOOTHI WIIN
BBHIOpaTh HOBOE HCCIIEJOBaHUE M0 JyIle, paboTojaTenssM — HaAWTH Oyaymux

COTPYAHUKOB JJIs CBOMX OPTaHU3AIUH.

PA3PABOTKA TEKCTOBOI'O KBECTA HA SI3bIKE PYTHON
Pomanos A.O.

Hayunslii pykoBoautens — unxkenep ©I'Y OHI] HUNCU PAH 3otos f.A.
Crynunackuit punuan MAU, kad. «MCuldT»
e-mail: romanov0168@gmail.com

CoBpeMeHHOE YyNpOUIEHHOE Ha3BaHWE KaHpa HIP «TEKCTOBBIA KBECT»
IPOU30ILIIO OT aHIVIMICKOro «interactive fiction», 4To JOCIOBHO — MHTEPAKTUBHAS
XyJnoxkecTBeHHasi  jauteparypa. [logoOHble  nuTepaTypHble  MPOU3BEICHUS
MO3BOJISIIOT YMUTATEI0 YYacTBOBaTh B (popmMupoBaHuu crokera. Ha Oymare takas
JUTepaTypa Hadajia mosBisAThCA eie B 1950-x rogax, cHagana B 00pa3oBaTeIbHBIX
LENAX, a 3aTEM M XYJO0XKECTBEHHBIX, pa3BlIeKaTeIbHbIX. B HacTosimiee Bpems, ee
Ha3bIBAIOT KHUTaMU-UrpamMu (¢ aHri. gamebook). IMEHHO KHUTH-WTPBI, B CBOE
BpeMsi, CTalu MpooOpa3oM KOMIIBIOTEPHBIX TEKCTOBBIX KBECTOB. TEKCTOBBIE
KBECTbl MOTYT CTaTh AJiA CTYJEHTOB 3(()EKTUBHOM, W, YTO HE MEHEE BaXKHO,
YBJIEKATEIbHON MPAKTUKOW B HM3y4YEHUM fA3bIKa. OHU IMO3BOJISIIOT 3aJ1€CTBOBATH
npu pa3paboTKe UTIPbl MHOXKECTBO OINEPATOPOB MO pabOTe C YKMCIAMHU, TEKCTOM,

rpagukoi u T.4. Tak ’xe, OHM MOIrYT CTaTh XOPOILIEH OTIPABHOW TOYKOW B
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MNOUCTHUHE HEOOBATHBIM MUP COBPEMEHHOI'O MPOTPAMMHUPOBAHUS U IEHCTBUTEIHHO
KpPYIHBIX pa3pabOToK.

OcHoBHasi 3agaya Hamed padOThl — JEMOHCTpalMsi WIrPbl B KaHpE
TEKCTOBOT'O KBECTa, paboTarolell Ha si3bike nporpammupoBanusi Python. B urpe
3aJIeCTBOBAHO MHOKECTBO QJITOPUTMOB, H3YYa€MbIX CTYJEHTaMHU B BBICIIHX
y4eOHbBIX 3aBEJICHUIX Ha MIEPBOM Kypce.

CTpyKTYypHO, UTPY MOKHO pa3JIeUTh HA TPU YACTU:

1. TlpenucnoBue. B HEM paccka3pIBaeTCs OJUH JI€Hb U3 JKU3HU IJIABHOI'O Iepos,
TO, KAK M HAa YE€M OH pEIIMJ OTIPaBUTbCA B IMYTELIECTBUE, YTO 3TOMY
npenmectBoBaio. Ilo Xxoay 3Toro, Urpoky mnpemiaraeTcs CamoOCTOSTEIbHO
BbIOMpaTh MMEHA IEPCOHa)XKEH, ropoja OTHpPAaBIEHUS U NPUOBITHUS TJIABHOTO
reposi.

2. OcHoBHast 4actb. CocTOMT U3 BbIOOpa JCHCTBUN TyIaBHOTO repos. B
3aBHCHUMOCTH OT BBIOPAHHBIX BapUaHTOB OH BCTPEYAET Pa3IMYHBIX JIIOJEH,
oOmaercs ¢ HUMH. Eciau repoil, ynpaBisieMblid HIPOKOM, JENAeT YTO-TO
HENpaBUJIbHO, BEIET €0 HECOOTBETCTBYIOIIE, WJIM OTBEYAET HEJIOIMYHO, TO
3TO NPUBOJUT K COOOILECHHUIO C YKAa3aHUEM OLUMOKHA UTPOKAa M KOHILY HUIPBHI.
Takum 00pa3oM, HEOOXOIMMO HE COBEpILATh OMIMOOK M MPOABUIATHCS JAJIee
IO CHOXKETY.

3. JlononHuTenbHas 4acTb. JTOT pas/iell BBIAEIEH B OTIEIbHBIM IyHKT MEHIO —
«ITouck mnacxanok». B wurpe copepXkuTcs IATh NACXAJIOK K JOCTATOYHO
M3BECTHBIM BEIaM, B PA3NMYHBIX OOJIACTSAX YEIOBEUYECKOW AEATeIbHOCTU. TO
€CTh, KaXKIbIil YEIOBEK O00s3aTeNIbHO CMOXKET HAWTH TMEpBbIE HECKOJIBKO
nacxaJjiok, 0ojee u3BeCTHbIX eMy. HaxoxkaeHne urpokoM Jaxke JBYX MacXaiaoK
y>K€ CUATAETCS OTIIMYHBIM PE3YJIbTATOM. A MOCJE HAXOXKACHUS UX BCEX UTPOKY
IIPUCBanBaeTCs CleluaibHOE 3BaHue M nosapasieHue o 100% mpoxoxxaeHun
UTPBI.

Jlnst ynoOcTBa urpa pasaeneHa Ha (pyHKIIMHM, OTBEUAIOIIUE 32 MEHIO, 3aIyCK
UTPBI, BBIBOJ COOOIICHWI M BOIIPOCOB, 3allyCK IIOMCKa IacxXajokK. Takxke 3To
MO3BOJIAET U3 JIFOOOM YacTU UIPhl BBIXOAUTH 00OpaTHO B MeHIo. CooOuieHus u

BOMPOCHI JJII OCHOBHOM YacCTU XpaHATCS B csv-(haiiyie U BHIBOASTCS MPHU MOMOIIN
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oubnuorexku Pandas. B manpHelinem, miaHupyeTcss JOTIOTHUTH CIOKET OCHOBHOM

YacTH, BO3MOXKHO, 100aBUTh rpaguueckuil uHTepQeic.

NCCIEJOBAHUE BO3SMOXHOCTHA ITOBBIIIEHUSA
IMPOU3BOAUTEJIIBHOCTHU, DQHEPT'OO®®EKTUBHOCTHU U CPOKA
CJYXbbl KOMIIOHEHTOB IIK

BoJsioguenxo B.C.
e-mail: vasimple@ya.ru

KOMIOHEHTBI TNEPCOHAIBHOTO KOMIIBIOTEpPA, TaKUE KaK BHUICOKApTa,
LIEHTPAJbHBIA MPOLECCOP M ONEPATHUBHAS IaMsTh, BBIIYCKAIOTCS C pPa3HbIM
KaueCTBOM IK3EMILIAPOB, UMESI IIPU 3TOM €IMHYI0 MAPKUPOBKY 1 HAUMEHOBAHUSI.

[Ipou3BOACTBO KPEMHUEBOW MPOAYKIHUH, OyJh TO YHIBI IaMSTH,
rpauuecKkue Wiu LEeHTPaIbHbIE MPOLECCOPHI, OTIAKEHO TaKUM 00pa3oM, 4TOObI
3HAYUTENbHAs YacTb MNPOAYKIMH Obuta paboTocmocoOHa B  OMpeneaéHHOM
3aJIJaHHOM PEKHME UCIIOJIb30BAHUS, KOTOPBIA OMPEAENSIETCS B OCHOBHOM TaKUMHU
pabourMu MmapaMeTpamu, Kak TaKTOBasi 4acToTa U HanpsbkeHue. [1o aTol npuunne
OoJbIIasi 4acTh MPOAYKIIMH UMEET BO3MOXKHOCTH CTaOMIBHO (YHKIIMOHHUPOBATH
IIPU YMEHBIIIEHHOM pa004yeM HaIpPSHKEHUU UM C TTOBBIIIICHUEM TaKTOBOW 4acCTOTHI,
3a4aCTy0 OJIHOBPEMEHHO.

Bo3moxnoctu komnoHeHToB [IK, 3anokeHHbIE MNPOU3ZBOAMTEISIMU B
IPOAYKLHIO, TMPEJOCTABISIOT IMOJb30BATEN0 H3MEHATh padouue mapameTpbl
KOMIIOHEHTOB ~ CHCTEMbl B  HEKOTOpPBIX  IMpefenax,  MU3MeHssd  Kak
POU3BOJAUTEILHOCT,  KOMIIOHEHTOB, TaK W WX  DJHEpromnorpedieHue,
MOJIOKUTENIBHO BJIMSIS HA OMNBIT MCIOJIb30BaHMS KOoMIbloTepa. Tak, akTyalbHbIe
BuneokapTel mnpoumsBoauTenss NVIDIA, ocHoBannbie Ha apxutektype Pascal,
MO>XHO HCIOJb30BAaTh OJIHOBPEMEHHO B 0o0jee MPOU3BOAUTEIILHOM pEXUME,
CHHU3UB IPU 3TOM TEIIOBBIACICHUE, U, KaK CJIEJACTBUE, CHU3UTh U YPOBEHb IlIyMa

CHUCTCMBI OXJIAXKACHU, ITOBBIIIAA aKYCTI/I‘{eCKI/Iﬁ KOM(bOpT. ]_—[JIH 9TOr0 MOXKET OBITh
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ucrnosib3oBana yrunura MSI Afterburner, ¢ moMonp0 KOTOPOH €CTh BO3MOKHOCTh
OTpEryJIMpOBaTh ApalBep BUICOKAPTHI TAKUM 0Opa3oM, YTOOBI 33a/1aTh YCTAHOBKY
HeMMHeHOM 3aBucuMocTH 9acToThl GPU oT HampshkeHus ¢ moMombpio rpaduka.
B pesynbrare HECKOJBKMX YacOB MOJ00pa ONTUMAJIBHOTO pexkuma paboThl s
Bugeokaptel NVIDIA GTX 1080, yaanock AOOUTBCS CHUXKEHUS MOIIHOCTU
tertoBbiAeneHus Ha 30% oT HoMuHAana ¢ pasHulei B 54 Bart, cHu3uTh pabouyio
temriepatypy oz 100% 3arpyskoit rpadudeckoro nporeccopa ¢ 83°C go 71°C, a
TaK)X€ YBEJIMYUTH CTAOWIbHYIO pabouyro yacTtoTy Ha 9,6%, uTo nano npubaBky B
npousBoauTenbHOCTH Ha 14% (1,2 Tepaduonc B ogquHapHoi Tounoctu FP32).

Y Moayned OIepaTUBHOW MaMATH, KPOME 4YacTOTbl U HAUPSHKECHUS,
OCHOBHBIM PabOYMM MapaMeTpoM SIBISETCS IUTEIbHOCTh TaWMHHIOB, TO €CTh
3aIEpKEK  MEXIy onepauusMu. Hepeako uMeeTcss BO3MOXXHOCTh ITOBBICUTH
TaKTOBYIO YaCTOTYy MOJYJIeH OMEPATHBHOW MaMATH, a ¢ HEIO U A(P(HEKTUBHYIO
MPOITYCKHYIO CIIOCOOHOCTh, 0€3 MOBBINICHUS HANPSDKCHUS U TAMMUHTOB. OHAKO
yKe MPU yBETWYECHUU TAaWMHMHIOB Ha OJIMH IIAr MOXKHO JOOUTHCS eiié OOJIbIei
paboyeil  4acTOThl, 4YTO  IOJOXHUTEIbHBIM  00pa3oM  CKa3bIBA€TCs  Ha
MIPOU3BOJAUTEIILHOCTH B OOJBIIMHCTBE 3aJa4, TaK KakK MOBBIIICHHAS] MPOIYCKHAs
CIIOCOOHOCTh MaMATH Ha MpakTUKe AA€T OOJblIee MPEMMYILECTBO, YEM BMECTE C
ATUM yBEIIMUYEHHAs 3aJIepKKa MEXKTy ONepalusMH J0CTYIIA.

CoBpeMEHHBIE LIEHTPAJIbHBIE ITPOLIECCOPHI UMEIOT PA3JIMYHbIE BO3MOXKHOCTHU
0 M3MEHEHMIO MX paboyux MapaMeTpoB, Y HEKOTOPHIX PAMKH BEChbMa y3KHE, Ha
JIPYTUX TMPOU3BOIUTENH 3asBISET O Pa30JIOKUPOBAHHOM MHOXHUTEJIE U TMOJHOM
IPOCTOpPE JJIsl MOJIb30BATENS B MOACTPOMKE MapaMeTPOB AKCILTyaTallMK 0]l CBOU
HYXKJIbI. 3a4acTyi0 IEHTPaJbHBIC MPOIECCOPHI UMEIOT U30BITOYHOE HAIPSIKEHUE
[0 YMOJYaHUIO, U TOrJa €ro CHHKEHHE B HEKOTOPOM IIPEAENIE€ MOXKET JaTh
OIIyTUMO MEHBIIYI0 MOIIHOCThH TEIUJIOBBIACICHUSI MPU HUCIOIb30BaHUU, CHU3UB

HArpeB W YBEITUYUB CPOK CITYKOBI.
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Bo3moxeHn u Jpyrod cueHapuii HCMHOJIb30BAHUA: €CJIM  I10Jb30BATEIIIO
HE0OXO0/lMMa MaKCHUMajbHas TMPOU3BOAUTEIBLHOCTh, OH MOXET TMOBBICUTh Kak
HaIpsDKEHHUE, Tak M padoune 4acTOThl, YCTAaHOBUB Oosiee 3(PPEKTUBHYIO CUCTEMY
OXJI&XKJCHUS, HO B TaKOM CJIy4yae HE CTOMT IPEBBIIATh KPUTUUYECKOE 3HAUYEHUE
HaIpPsDKEHUS, 3aJ0KyMEHTUPOBAHHOE MPOM3BOJUTENIEM Kak Oe3omacHoe s
VICIIOJIb30BAHU.

Bce BblmenepeunciaeHHble  CIOCOObI MOTYT TO3BOJIUTH MPAKTUYECKH
arobomy monb3oBarento  [IK  mocme u3ydeHus TeMbl  ONTHMHU3WPOBATH
IPOU3BOAUTEIILHOCTh, JHEProdMPEKTUBHOCTh U CPOK CIY>KObI KOMIIOHEHTOB

cBoero [IK npu cpaBHUTENBHO HEOONBIINUX 3aTpaTaX BPEMEHH.

NCHOJIb30BAHUE CUCTEMBbBI IUCTAHIMOHHOI'O OBYYEHU S
MOODLE
CunopxoBa M.M.

Hayunsie pykoBoaurenu — [lonyxuna T.E., 3otoB S.A.
Crynunckuii Texuukym uM. A.T. TymanoBa
e-mail: mariya24071998@mail.ru, zotovyaa@mail.ru, poluxina.tat@gmail.com

OObpazoBanue mepexuBaeT Mepruoa ObICTPON TpaHCchOpMaIMK, CBI3aHHON C
HACTYIUIEHUEM JIOXH HHUQPPOBBIX TexHoyoruil. CerogHs oOlieHHuEe, COBMECTHAs
pabota u pacmpocTpaHeHWe UHOpMaMK CTAJIM TPOIIEe, YEM paHbIIE.
Hcnonp3oBanne COBpEeMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTHH CIenaio 00yueHne
Ooyiee TOCTYITHBIM, B TOM YHCJIE YBEJIWYUB CIIPOC HA JUCTAHIIMOHHOE OOydYeHHE.
Takoit meTtox 0oOy4deHHs YIpOLIAaeT CTYACHTaM JOCTyHn K OOyYeHHI0O M JenaeT
WHIUBUIYAIbHBIM. JIMCTAaHITMOHHOE OOYy4Y€HHE - ITO HOBBIE BO3MOXHOCTH JIJIsi
obyuenus. [Tox quctanuuonHsiM 00yueHuem (distance learning) ctaau moHUMATh
TaKOW TIPOIECC TO3HAHUS, TPU KOTOPOM UCIOJB3YIOTCS TEXHOJOTHUH, HE

npcaIoararommue HEIoCPpCACTBCHHOT'O IIPUCYTCTBHUA IIPCIIOAaBaTCIIA U CTYACHTA.
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IIo CPaBHCHHIO C TpaAUIINOHHBIM 06y‘-I€HI/IeM AUCTAHIUMOHHOC OTKPLITO JIA

Oonee mmpokod ayautopud. OTKpbITOE OOy4YEeHHUE HE  MPEIIoJiaraet

BCTYNUTEIBHBIX SK3aMEHOB U JIOCTYITHO JIIOOOMY KelaroliemMy; 0ojee TOro, OHO
MOXeT ObITh «HehopMmanbHbIM». PaccrostHue M Bpems OoJibllie HE Momexa s
caMopa3BUTUA. OTIMYUTEILHOH  OCOOEHHOCTBIO  JIMCTAHLIMOHHOTO  00y4YeHus
SBJISIETCSL €r0 BHUMAaHME K MOTPEOHOCTSAM CHEIHAIbHBIX KaTEeropuil 00ydaeMbIX,
KOTOPBIX IO psAly IPUUYUH (COCTOSIHME 370POBbs, Teorpaduieckue 6apbepsl U 1p.)
HE MOIyT Iocemars oOpa3oBarenbHOe yupexaeHue. lleneBas aynuropus

JUCTAHIIMOHHOT'O 06y‘ICHI/ISI — 9TO0 Yy4YalquecCs CTapluxX KJIaCCOB, CTYIACHTHI,

aCIUPAHTHI, B3POCIIbIE, TOTYYalOIINe BTOPOE BhIcIIee 0Opa30BaHUE U T.II.

Hpeumymecrsa 10

Henocrarku 10

JOCTYITHOCTh Y4EOHBIX MaTepHAIOB BO
BPEMEHH U B IPOCTPAHCTBE

3aBHCHUMOCTE OT TEXHHUYECKOU
UH(QPaCTPYKTYpPHI

aBTOMATH3AIMs MPOBEPKHU 3aJaHUM (TECTOB) U
XpaHEHHE Pe3yIbTaTOB

OTCYTCTBHUE JOCTATOYHOTO KOJHUYECTBA
KBATM(HUIIIPOBAHHBIX CIICIIMAIIMCTOB B chepe
e-learning

OINepaTuBHOE OOHOBIIEHHE TEOPETUYECKOTO
MmaTepHana, HakTHIeCKOH U CTaTUCTHUECKOM
nHdopmaruu

HEAOCTATOK IMPAaKTHYCCKUX 3aHATHH

HariaaHOCThb y‘lGGHLIX MaTepuajaioB HaAa OCHOBC
HCIIOJIB30BAaHUSA PA3JIMYHBIX CPECACTBA
MYJbTHUMCONA

pe3yabTaT 00yueHHs HAPSMYIO 3aBHCUT OT
CaMOCTOSATEIBHOCTU U CO3HATEIIbHOCTH
y4aierocs

yIOp Ha CAaMOCTOSITEIbHYIO pabOTy CTyJeHTa

OTCYTCTBHC XUBOTO JIMYHOI'O KOHTAKTAa MCIKAY
CTYACHTOM U MPEIoaaBaTCJICM

Pa3BUTHC HABBIKOB BJIaICHUSI COBPEMCHHBIMHU
I/IH(i)OpMaIII/IOHHI)IMI/I TCXHOJIOTHAMU

OTCYTCTBHC XOPOIINX KAHAJIOB II€pEaAAYN
JaHHBIX

(dopMHpOBaHUE U Pa3BUTHE HABBIKOB
LeJIeTIoNaraHusl, ”HUIMATUBHOCTU U
OTBETCTBEHHOCTHU

I/IHI[I/IBI/II[yaHI)HHﬁ noaxona ajad CTyACHTOB C
Pa3HbIM YPOBHEM IMMOATOTOBKH

Cucrema Moodle — onHa U3 OTKPBITHIX IUIATGOPM IS AUCTAHITMOHHOTO
oOydeHHus W3HAYAIBHO OblJIa OPMEHTHUPOBAaHA HAa YHHBEPCUTETCKOE OOpa30BaHME.

Ceronns 3ta matdopma ucnoib3yercs B 214 crpanax u OoJiee yem Ha 78 s3bIKax.
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B Poccum na wmawano 2013 roma 3apeructpupoBaHO 0o0Jjiee THICAY YCTaHOBOK
Moodle Ha KOMIBIOTEPHlI Y4YEOHBIX 3aBEJACHMN M MpenojaaBaTelieid, MpU 3TOM
KOJIMYECTBO IOJIb30BATENEH TOCTUTAET MATHCOT THICSY YEIOBEK.

Ha nannbeiii momeHnT B TexHukyme uM. A.T. TymaHoBa paspabarbiBaeTCs
Takasi cpena ooyuenus. B oty Ims-cuctemy OyaeT nmoMeméH Kypc no AUCIUILINHE
METPOJIOTHSA, CTaHAAPTU3AIMS W cepTU(UKAIUS, KOTOPHIA BKIIOYUT B CeOs
JICKIIMOHHBIE 3aHATHS, MPAKTUYECKUE U JaOOpaTOpPHBIE 3aHATUS U KOHTPOJILHO-
OILICHOYHBIE CpeACTBa. Vcmonbp3oBaHHE MUCTAHIIMOHHOTO OOY4YEHHUS OTKPBIBAIOT
HOBBIE BO3MOXXHOCTM W HMEIOT OOJbIINE MEePCIEeKTUBbI I IeJaroroB u

CTYJICHTOB.

CO3JJAHME MI'PhI IUIsI TIPOBEPKH 3SHAHUN CTYAEHTOB C® MAUA
«EXAMAN»

beaukos C.A., Pycakos B.B.

Hayunsrii pykoBogurens — nnxenep kad. «MCuldT» CO MAU, Yxanosa A.M.
Crynunckuit punuan MAU, kad. «MCuldT»
comrade.95@mail.ru, rusakovv99@mail.ru

B nacrosimee Bpems B CtynuHckom ¢(unmnane MAUW Beaércs paspaborka
nporpamMMmbl  «Mrpa g npoBepku 3HaHUM cTyaeHTOB «ExaMan», kortopas
MO3BOJIUT JOOABUTH UTPOBBIC ANEMEHTHI B yUE€OHBIN MPOIECC C IEbIO MOBBIIICHUS
MHTEPAKTUBHOCTH B XOJ€ M3YUYEHHUS OTACNBHBIX TE€M YUYEOHBIX TUCIMIUIMH, a
TaKKe MNOAroToBUTH CTyAeHTOB CO® MAW Kk mnpoBeneHHIO NPOMEKYTOUHOU
aTTECTALUM.

Ha opmanHBII MOMEHT Hrpa COAEPXKUT BOIPOCHl 10 JAUCLUIIINHE
«Uudopmaruka». Bompocsl  cocTaBimsAlOTCSI Ha  OCHOBE  MH(pOpMAlUH,
coJiepkalieiicss B METOAMYECKUX MOCOOMSX MO JUCIUIUIMHE, CIPAaBOYHUKAX,

y4eOHMKaX, a TakKe Ha OCHOBE MPOWJECHHOW yueOHOM mporpammbl. Jljist Gosee
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yIA00HOM pabOThI CO CTYJIEHTAMU MbI CO3/1alIi UHTEp(dEiic, coaepKamuii BOIpOC U
HECKOJIbKO BapUaHTOB OTBeTa (HA JaHHBIM MOMEHT - 4), CUETUYUK OIIUOOK,

M0JICKa3KH, KOTOPBIE IOMOTYT CTYJIEHTY BBIOpaTh PABWIbHBINA OTBET (puc. 1).

§ Examan

DHO npenonzeaTens mmdopMaTHE

' « | " I “ a l ||n MM'

i LiREL

D: MomewoxI'.E

Puc. 1.

Kpome Toro, nonap3oBaTenb MOXKET U3MEHATH LIBETOBYIO CXEMY WUIPBI IS
6osee kKoM(pOpPTHON PabOTHI.

Kaxnplii BOIpOC HMMEET ONPENEIICHHBIM PEUTHHI, KOTOPBIA 3aBUCHUT OT
cinoxkHocTH Bompoca. [locie orBera Ha BONPOC, MOJIB30BATENb Cpa3y BUIUT
IIPAaBUJIBHO OH OTBETUJI HAa BONpOC WU HET. IlpaBWiIbHBIM OTBET OTMEYacTCA
3€JIEHBIM LIBETOM, HEIIPABUIIBHBIA — KPACHBIM, a IIPABUIILHBIA OTBET, I1OJYYCHHBIN
C IIOMOILBIO ITOJICKA3KH, — JKEJITBIM.

[Tocne npoxokaeHUs TecTa CTYAEHT I0JydaeT IOJIHYI0 HH(OpMaIUIO:
KOJIMYECTBO HaOpaHHbIX OajuioB, KOJMYECTBO JOMYLIEHHBIX OLIMOOK, YTO
HO3BOJIMT B UIPOBOW (opMEe MpPOBEPUTh T'OTOBHOCTh K CJady€ HMTOrOBOIO

TECTUPOBAHUS.

42



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

B Oyaymiem rutanupyeTcst pa3BUTHE MTPOCKTA:
1) HeoO6X0MMO CO371aTh MHOTOIOJIB30BATEILCKYIO 0a3y TaHHBIX JJi cOopa,
XpaHEeHHs] ¥ YAOOHOTO J0CTyIa K pe3yibTaTaM TECTHPOBAHUS B KOTOPOU Oymaer

XpaHUTBHCS BCST THGOPMALIHS:

e ®OHO nonp3oBareei;
e kadeapa, Kypc (I CTYJEHTOB);
e xadenpa u TOHKHOCTH (IJI IPENOIaBaTeIIei);
2) no0aBUTh BOMPOCH IO PA3IMYHBIM JTUCIUIUIMHAM, YTOOBI CTYICHT,

UCIIOJIb3Ysl CBOM JIMYHBIA KaOMHET MOT TPOWTH TECTUPOBAHUE IO JHOOOMY

npeameTy. Borpocsl OyAyT cOCTaBlIeHbl CAMUMU MIPENOAaBaATEIIIMU;

3) BHenpuTh Urpy Ha Bce kadenper CO MAU.
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Cexuus Ne 2 MarepuajioBeeHune, TEXHOJIOTHS U
aBTOMaTH3anus 00padoTKuU
MaTepHaJI0OB

PykoBoauTesb cexkumum:
aou., K.T.H. [loasikoB O.A.

Kadenpa «Texnomorus n aBTomMaru3amnus 00pabOTKH MaTEPHUATIOBY
(496) 644-27-38; e-mail: sf-mai@mai.ru

HNPUMEHEHUE BEPOATHOCTHO-CTATUCTUYECKUX METOJ10OB
JJISA TIOBBILNEHUSA KAYECTBA CJIMTKOB
TUTAHOBOI'O CIIJIABA BT22
IImeipoBa A.B., Tyrymesa /I.P.

Hayunsrit pykoBoautens — npod., A.1.H. Eroposa FO.b.
MAMWU, kap. <MUTOM», Crynunackuii pumman MAU kad. «MCUUT»
e-mail: shmyrovaalisa@mail.ru

[lens paboTBl coOCTOSIa B YCTAHOBJICHUU CTATUCTUUECKUX CPEIHUX
3HAUYCHUN COJIEP KaHUS JIETUPYIOUIUX JJIEMEHTOB, MPUMECEH M WX KoJeOaHWil B
cauTkax craBa BT22, M3roToBlI€HHBIX MO MPOMBINLICHHON TexHonoruu ¢ 2009
o 2011 roasl. B kauecTBe CTaTUCTUYECKUX TAHHBIX MCMOJIB30BAIM BBIMUCKU HX
MIMXTOBOTO JKypHAJIa M PE3yJbTaThl MPOMBIIIIEHHOTO KOHTposst. OObexTaMu
uccieaoBanus nociayxxkuiu 24 ciutka criaBa BT22. Cnutku ObUTH BBITIIABIICHBI
METOJIOM TPOMHOr0 BaKyyMHOro jayrooro neperuiaBa (B/IIT) mo mpomsiniieHHON

texuosornu Ha OO0 «CTK» B 2009-2011 rr.
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B xome crartuctuyeckoro ananusa, npoBeAeHHOro ¢ mnomomsto [T
«Statisticay, omnpenensau Avana3oH Mo (akTy, pa3Max, BbIOOPOYHOE CpeiaHee,
BBIOOPOYHYIO IUCTIEPCUIO, CTAaHIAPTHOE OTKIOHEHHE, KOA(P(UIMEHT Bapualluy;
IPOBOJMIN  TMPOBEPKY COOTBETCTBUS HOMIIMPUYECKOTO  paclpeiesieHus U
HOPMAJILHOT'O pacipeieieHusl.

[TonydenHsle pe3yibTaThl MOKA3aJM, YTO CpEOHEE COJAEepKaHuEe U
JMana3oHbl  JITUPOBAaHUS OCHOBHBIMH  KOMIIOHEHTAMH HE  BBIXOAAT 32
HopMmatuBHble npegensl o OCT1 90013-81. Omnako gt Al u Mo
MaKCHUMaJIbHble 3HAYEHHUS COBIAJNAIOT C BEpXHEH TpaHUIEl HOPMATUBHOTO
nuara3zona serupoBanus. Kosdduuuent Bapuanuu s Al, Mo u V jexur B
uHrepBaige 2,6-3,7 %, 4YTO CBHUACTEIBCTBYET O JIOCTaTOYHO BBICOKOMU
OJIHOPOJTHOCTH XMMHYECKOT0 COCTaBa B Mpejeiax MapKH CIUlaBa U yAOBIETBOPSET
TpeboBanmsim PykoBomctBa P CIIM-04-2010 (<7%). Onmnako s Cr u Fe
kodhpunment Bapuanmu 6osee 7% u coctasisieT 11 u 16% cooTBeTCTBEHHO.

Habnronarorcs 3HauMMble CMEIIEHUS TUCTOTPaMM M BBIOOPOYHBIX CPEIHHUX
3HaueHui cogepxkanus Al m Mo ot cpearero mo OCT1 90013-81: ans anmromuHus
(6ompmie Ha 0,32%); s monubneHa (6omeme Ha 0,31%). CranmaprtHoe
OTKJIOHEHUE [IJI1 OCHOBHBIX KOMIIOHEHTOB paBHO S=0,1-0,2%, cratuctuueckuii
(TpexcurMoBbliid) uHTEpBan JerupoBanus 65=0,6-1,2%, uto cocrasuser 0,9-1,3 ot
BeMUYMHBI Moy jgomycka. Cpenu mnpumecedl Hambojiee CUIIbHBIE KoJieOaHUs
oOHapy»keHbl i kuciopoaa. Ero conepxanue uzmensiercs ot 0,05 no 0,13% u He
BBIXOJIUT 32 YCTAHOBJIEHHBIE Tpeesbl, Ipu 3ToM B 2011 roay Bce CIUTKU UMenu
cogepxanne kuciopoga 0,05-0,06%. CymmapHoe coaepkaHuE MNpUMECEH
BHEIPEHHUS, SKBUBAJECHTHOE alIOMUHUIO, W3MeHsIock oT 0,9 mo 1,7% (cpennee
[41]""=1,1%). CTpyKTypHBIE O3KBHBAJICHTHI [0 ATIOMUHHIO M MOJHUOJCHY,

XapaKTepHU3yIOIIMe CyMMapHOE COJAepX)aHue o- © [-cTabuinu3atopoB U
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HEWTpaJbHBIX YNpouHUTENEeHd B cmaBe BT22, wu3MeHstoTcs B Ipejaeiiax
[41]7"=6,2-6,9% u [Mo]""=11,4-13,0%.

B pabote Obutn pa3paboTaHbl PEeKOMEHAAIMM IO TOBBIIICHUIO KadyecTBa
cauTkoB cruiaBa BT22 Ha OCHOBE BEPOSTHOCTHO-CTATUCTUYECKUX METOJOB.
PacueTsl mOKa3bIBalOT, YTO HECOOTBETCTBHUE COAECPKAHUS AIFOMUHHUS 110 BEPXHEMY
NPEAEITY MOXKET MOSBUTHCA € BEPOITHOCTBIO 1,97 %, T.e. 19-20 ciurkoB u3 1000
MOTYT UMETh Opak MO BEpXHEMY Mpeaeny, s MOJMOAEHa 3TOT IOKa3aTellb —
npumepHo 10-11 OpakoBannbix ciauTkoB Ha 1000. st Toro 4ToOBl MCKITHOYUTH
Opak IO BEpXHEMY Mpeaesy HEeOO0XOIUMO, UYTOOBI BEPOSTHOCTHBINM MPOIECHT
HecooTBeTcTBUH ObL1 MeHee 0,05%, T.e. <5 HecooTBeTcTBUM Ha 10 000 CIMTKOB.
Ecimu pazbpoc (S=0,2%,) octaBUTh Ha MPEKHEM YPOBHE, TO TOrJa HEOOXOIUMO
CHHU3UTH CPEIHEE CTATUCTUIECKOE COIep KaHne amioMUHIS 1 MoubaeHa Ha 0,5 %.
XoTsi 00beM BBIOOPKM HEAOCTATOYHO IMpeAcTaBUTeNeH (24 clIuTKa), MOXKHO

IMOPCKOMCHAOBATE CpCAHEC COACPKAHHUC JICTUPYIOIIHUX OJIEMCHTOB, KOTOPLIC

HCKITFOYAIOT BO3MOXXHOCTbD TTOSIBIICHHS Opaka Imo BepXHEMY IIpecIy.

NCCIEJOBAHUE TEMIIEPATYPbI HOJIUMOP®HOI'O
HPEBPAIIEHUSA CJIMTKOB CIIJIABA BT6 1151 MEJIUIITUHCKOI'O
NPUMEHEHUA

Yuoucosa E.B., [lImbipoBa A.B., Ilepennonos A.M.

Hayunslit pykoBoautens: npod., A.1.H. Eroposa 10.b.
Crynmuackuii punman MAU
e-mail: shmyrovaalisa@mail.ru
[IpumMeHeHre TUTAaHOBBIX CIJIABOB HE OTPAHUYUBACTCS TOJIHKO aBUAITMOHHOM
U KOCMHYECKOW TexHuKOoW. bmaromaps ynmaunHomy codeTtaHuro (PU3MKO-
MEXaHUYECKUX M aHTUKOPPO3HOHHBIX CBOWCTB TUTAH M €T0 CIUIABbI CUUTAIOTCS

OJHUMHU U3 JIy4lIUX OMOCOBMECTUMBIX METAIUIMYECKUX MaTCcpuaJIoB  JIA

HN3TOTOBJICHHUA HMMIIJIAHTATOB (HaHpI/IMCp, ,IICTaJIeﬁ OHIOIIPOTC30B T3306Cﬂp€HHOFO
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CyCTaBa, IUIACTHH W INTU(TOB JJIs JICYCHUS TIEPEIOMOB, CTOMATOJOTMYECKUX
KOpOHOK u T.1.). OpHumM w©3 HauOoljiee pacnpOCTPAHEHHBIX TUTAHOBBIX
«MEIUIMHCKUX» CIUIaBOB ABisieTcs ciuiaB BT6.

Xumuueckuit coctaB cmiaBa BT6 s MEIUIIMHCKOTO TNPUMEHEHUS
pernamentupoBad 'OCT P MCO 5832-3 u npuBeneH B TaOJUIE B CPABHEHUU C
I'OCT 19807-91, OCT1 900013-81 gnst o00mero KOHCTPYKTOPCKOTO U

ABHAaIITMOHHOI'O Ha3HAYCHMAI.

Tab0auma
Xumuuecknii coctaB ciiiapa BT6 corinacao I'OCT P UCO 5832-3
Al |V, [Tpumecu, %, He Goee Ti HJI
% | % | O | N C | Fe| Si H | Zr | npoune
5,3-13,5-10,210,05/0,10] 0,6 | 0,100,015 0,3 0,3 ocHoBa | OCTI1
6,8 | 5,3 900013-
81
I'OCT
19807-91
5,5-13,5-10,2]0,05/0,08,03| - [0,015| - - ocuoBa | I'OCT P
6,75 | 4,5 HCO
5832-3

Kaxk Bugno, FOCTs 1 OCT gomyckaroT KojiebaHue COIepKaHUs aTFOMUHUS
B JIOCTaTOYHO UIMPOKUX TMpeaenax. AJIOMUHUN  SIBISETCS.  OCHOBHBIM
YOPOUHSIIOIIMM  3JIEMEHTOM B  TUTAaHOBBIX cIulaBax. Fwmesa  xopoiiryio
pacTBOPUMOCTh Kak B O-, Tak W B [-ga3ze, OH BbI3BIBAET CYIIECTBEHHOE
TBEPAOPACTBOPHOE yIlpouyHeHue. M3meHeHne ero copepxkanus B cruiaBe BT6
MOXXET CYIIECTBEHHO BIHMATh HAa MEXAaHMYECKHE CBOMCTBa Moay(pabpuUKaToB U
KOHeuHbIX wu3nenuid. Kpome »53Toro, konedaHus JIErUPYIONIUX DJIEMEHTOB U
npuMeceil MOTyT TPUBOJIUTH K M3MEHEHHUIO TEeMIEpaTypbl MOJIUMOPHHOTO
MpeBpaIEHUs] CIIUTKOB.

Temnepatypa monmumopduoro mnpespamienus TIIIT (temmneparypa a+p/B-

nepexofa WM Touka Ac3) SIBISETCS BaXKHOM (U3MUECKOW W TEXHOJOTUYECKON
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XapaKTepUCTHUKOM TUTAHOBBIX CIJIaBOB. (OHaA oOmpeAeNsieT TEXHOJOIMYeCKHe
TEeMIIepaTypHbIE PEKUMbl OOpaOOTKM [ABJIEHUEM M TEPMHUYECKOH OOpadOTKH.
[lens paboOTHl COCTOSsUIA B YCTAHOBJICHUM CTATUCTUUECKUX CPEIHMX 3HAYCHUU
COJICp)KaHMS JICTUPYIOIUX dyeMeHToB, mpumeceit, TIIII u ux konebanuii B
cauTkax crmaBa BT6, HM3roTOBIECHHBIX 10 MNPOMBIIUIEHHOM TEXHOJIOTHM.
OObeKTaMU MCCIEIOBAHUS TOCTYXUIH 37 CIWUTKOB, BBITUIABICHHBIX METOJIOM
JBOMHOIO0 BaKyYyMHOI'O AYTOBOI'O IEpEIIaBa MO MNPOMBIIIJIEHHON TEXHOJOTMH HA
3yO11oBCKOM MamuHOCTpouTeabHOM 3aBoje ¢ 2013 mo 2016 romsr. TIIII
ONpEeNEesUIM METOJOM NPOOHBIX 3aKayoK. [lo MpOU3BOACTBEHHOW WHCTPYKIUHU
TIIII nomxHa coctaBaate 950-1000°C. B Xxome CTaTUCTHYECKOTO aHAIM3a,
npoBenenHoro ¢ nomomisio TIIIIT «Stadia», ompenensuin nuamazon mo ¢akry,
pa3Max, BBIOOpPOYHOE CpelHee, BBIOOPOYHYIO JTUCHEPCHIO, CTaHJIApPTHOE
OTKJIOHCHHE, KOI(P(PUIIMECHT BapHali; MPOBOJUIN TMPOBEPKY COOTBETCTBUS
SMIIUPUYECKOTO PaCHpENEICHUs U HOpPMalIbHOTO pacnpenenenus. I[lomydeHHbie
pe3yJIbTaThl MOKA3aJIM, YTO ISl aIFOMUHUSI, BAaHAAUS U KUCJIOPOAa MaKCUMAJIbHBIC
3HAUYEHUS COBMAJAIOT C BEpPXHEH TrpaHUlLEd HOPMATHUBHOIO JHMana3oHa
neruposanus. TII wsmensercs or 970 go 1075°C, T.e. aGcomroTHBIA pasMax
cocrapysier 105°C, a TpexcurmoBbiii unrepsan — 170°C. Bepxnee 3nauenue TIIII
JIEKUT BbIIE YCTaHOBIEHHOM rpanunbl Ha 75°C. Takue Gonbiume KojeOaHMs
MOTYT OBITh OOYCIOBJIEHBI Ppa30pOCOM COJAEpX)aHUK alOMUHUS  (pa3Max
cootBerctByeT 1,32%), Banagus (1,28%), xkucmopona (0,15%), azora (0,041%),
yraepoga (0,075%). Ha ocHoBe TpOBENEHHBIX HCCIEAOBaHUN pa3pabOTaHbI

pexkoMeHjanuu 1o cradbunuzanuu pazopoca TTIII.
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MOJAEJIUPOBAHUE HITAMIIOBKH IMCKOB U3 HUKEJIEBbBIX
CIIJTABOB

KazanaeBa O.A., [IyeabnukoB A.B.

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

B nHacrosmiee BpeMs K QUCKaM M3 HUKEIEBBIX CIUIABOB IPEABSBIAIOT BCE
Oosiee BbICOKHE TpeOOBaHUA O CTPYKType M cBoicTBaM. WM mpoexTtupoBaHue
U3JENUA  OTBETCTBEHHOTO  HAa3HAYCHHWs]  BeCcbMa  3aTPyAHUTENBHO  0Oe3
MOJENUPOBAHUS, & B HEKOTOPBIX CIy4dasiX — HEBO3MOKHO. MoielnpoBaHre KOBKH,
IITAMIIOBKA M TEPMOOOPAOOTKM aeT MAaKCHUMAJIbHO IOJHOE MPEJICTABICHUE O
nporecce.

B 3HauuTenbHOW CTENEHM KA4YEeCTBO W3JENUs 3aBUCHUT OT KadyecTBa
UCXOJHOT'O MPYTKa, KOTOPOE JIOJKHO OBITh 00€CIEUYEHO NMPAaBUIIbHBIMU PEXUMaMU
nedopmaruu W HarpeBa. OJHAKO HE MaJOBAXHO TakK e W 00ecneuuTb
npaBuiIbHOE POPMUPOBAHUE CTPYKTYpHI Npu mTamnoBke. Ha pucynke 1 mokazan
pUMeEp MpoIlecca U3rOTOBICHUS JIMCKa M3 HUKesneBoro cruiaBa Inconel 718. Ilpu
IIPOU3BOJICTBE JIMCKOB W3 HHKEJIEBBIX CIUIABOB HEOO0XOAUMO 00€eCreyuTh
OTCYTCTBHE 30H C HHU3KHM YypoBHeM jedopmanuu. [ns srtoro nans ocagku
UCIIOJIB3YIOTCSL (pUTYpHBIE OOWKH, KOTOpBIE TO3BOJISIIOT MPOAEPOPMUPOBATH
TOPLIEBBIE 3aCTOWHBIE 30HBl LUIMHAPUYECKOM 3arOoTOBKM IOCIE OCAAKA Ha
IUIOCKMX OOMKAaX M OTCYTCTBHE 3aCTOMHBIX 30H IIPU OKOHYATEJIBHOM IITAMIIOBKE.
Hakomnenue nocratounoro ypoBHs aedopmaiiuu odecrieunBaeT (HOpMHUPOBAHUE
PaBHOMEPHOMU CTPYKTYpBI 3a CUET yepea0BaHus JUHAMUYECKOU
peKpUCTAJUIM3AMK TIPU JehOopMallud U CTAaTUYECKOM MpH IOAOrpeBax IMepen

nocieayolIiei aedopmaruu.
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Puc. 1. IIponecc U3rotoBiaeHus MOKOBKHU JUCKA

MopaenupoBaHue MO3BOJISIET CIPOTHO3UPOBATH (POPMUPOBAHUE CTPYKTYPHI B
3aBUCUMOCTH OT TeMIIEpaTypbl, CKOPOCTH U cTereHu aedopmaruu. OIHAKO TakK kKe
BO3MOKHO BKJIFOUEHHE pacueTa BblAeieHus ynpouHstomux ¢asz. Pacuersl Takoro
pOJ1a MO3BOJISAIOT CIIPOTHO3UPOBATh HE TOJIBKO CTPYKTYPY, HO U YPOBEHb CBOMCTB B
MOKOBKE, TOJIYYE€HHBIX B pe3yibTare aedopmamnuu u tepmoodpadboTku. [Ipu sTom
pe3ynbTar OyAeT 3aBHUCETh W OT pa3Mepa W HaAIpaBJICHUS BHITSHKKUA 3€pHA, U OT
CKOPOCTEM OXJIaXICHUS MOKOBKHU B KaXJIOW TOUYKE.

MopaenupoBaHue Ha CETOAHSIIHUNA JI€Hb 3apEeKOMEHJIOBAIO ceO0sl Kak
3p(GeKTUBHBII ¥ yHHUBEPCAJbHBIH HWHCTPYMEHT, IOMOTAIOMIUNA TEXHOJOTY
CIIPOEKTUPOBATh ONTHUMAJIBHBIN TMPOIECC M3TOTOBJICHUS MOKOBKH W BCECTOPOHHE

Cro NMpOBCPHUThH C MUHUMAJIbHBIMHU 3aTpaTaMU.
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NCCIEJOBAHUE BJIUSAHUSA TEMIIEPATYPbI 3AKAJIKA
HA PA3BMEP 3EPHA U MEXAHUYECKHUE CBOHMCTBA KOJIEIL U3
CIIJTABA DI1718-U 1
Kononosa U.C.

Hayunblit pykoBoauTens — npod., 1.1.H. Eroposa lO. b.
Crynunckuit unmnan MAU, kadpenpa «TAOM»
e-mail: kononova.irina.dtsq@ya.ru

N3roroBiieHne AeTaneil Tuia KoJiel U3 KapOIPOYHBIX HUKEJIEBBIX CIIJIABOB
3aHMMAET HEMAYIO JIOJII0 B CEPUIHHOM MPOU3BOJICTBE COBPEMEHHBIX aBUAIIMOHHBIX
neurateneil. B nanHoi padote ObuT MpoBeAeHa OLIEHKA pa3Mepa 3epHa CEPUHHBIX
koser u3 cruiaBa JI1718-MJ1 B cBsizu ¢ MOTPEOHOCTHIO MOJYUYEHHS] 3aTOTOBOK C
MEJIKO3EPHUCTON CTPYKTYPOH, 00ECIIeUNBAIOIICH YIIyUIlICHUE CBAPUBAEMOCTH.

Kosbia nocraBnsroTest B 3akajieHHOM cocTosiHuM B cooTBeTcTBUU ¢ OCT 1
90396-91. CranmaptHas TeMnepaTrypa HarpeBa noj 3akaiky cocrasiuser 1080°C ¢
oxJlaxxaeHuem Ha Bo3ayxe. Onenka 3epHa npoBoawiack mo I'OCT 5639 Ha
KOJIBLIEBBIX TMPHUITYCKaX KoJiell, OTOOpaHHBIX JUIsI KOHTPOJS MEXaHUYECKHUX
cBoiicTB. [TapamiensHO It YeThIpEX KoJer Oblia MPoBeAcHa BEIOOPOYHAS OIICHKA
pa3Mepa 3epHa 1o MeTouke nporpammsl Thixomet.

Pe3ynbTaThl KOJIMYECTBEHHOTO MeETAIOrpadUuecKoro aHajiu3a IMOoKa3alu,
YTO BCE KOJIbLIA MMEIOT PEKPHUCTANIM30BAHHYIO, PABHOOCHYIO CTPYKTYpY, HpH
3TOM Il BCceX OOpaslloB XapaKTepHa pPa3HO3EPHUCTOCTh B Ipejesiax ABYX
HOMEpOoB. B cpemneM dakTtuueckuii pasMep 3epHa cooTBeTcTByeT Ne3 o
['OCT 5639.

Jl1s vcciienoBaHus BIUSIHUS TeMIIEpaTyphbl HarpeBa Mo/ 3aKajiky Ha pa3Mep
3epHa M YPOBEHb MEXAaHUYECKHMX CBOWCTB OT OJHOTO KOJbIla ObUT OTOOpaH
KOJIBIIEBOM TMPUITYCK, U3 KOTOPOTO M3TOTaBIMBAIM 00pa3ibl AJisi UCIBITAHUNA Ha

pPacCTsDKEHME M JUIMTENBHYIO IIPOYHOCTh, @ TaKXe JUIsI MHUKPOCTPYKTYPHBIX
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uccnenoBanuil. Temmneparypa 3akanku coctasisia 1000°C—1140°C. Crapenue
nposoawin npu temmeparype 780°C B TedeHME 5 4acoB M INpU TEMIEPAType
650°C B TeueHue 16 4acoB ¢ OXJIaXKIECHUEM HA BO3IyXE.

N3 pe3ynbTaTOB UCHIBITAHUN CIIETYET:

1. Temneparypa 1080°C, mnpu KoTOpoil HaOmOMAaEeTCs POCT 3€pHA,
COOTBETCTBYET  CTaHJAPTHOM  TEeMIeEparype,  HUCIOJIb3yEMOW  IpHU
TepMOOOPaOOTKE KOJIEII.

2. Bo BceM TeMIiepaTypHOM HHTEpPBaJIe BPEMEHHOE CONPOTHUBIIEHHE Pa3pbIBY
COOTBETCTBYET TpPeOOBAaHUSM HOPMATHUBHOM JOKYMEHTAIMH, OJHAKO IPHU
temneparype 1120° 3HaueHnss UMEIOT NPENETbHO JOIYCTUMBINA YPOBEHbD.

3. Haunnas c temmeparypsl 1040°C nHabmtomaeTrcs CHIKEHHE YCIOBHOTO
npeaena Tekydect, npu temmeparype 1120°C u 1140°C naGmromaercs
CWIBbHBIA POCT 3€pHAa W CHW)XEHHE YCJIOBHOIO Ipelesia TEKYy4ecTH 0
3HAYEHUH, BBIXOSIINX 32 HOPMATUBHBIE MTPEEIIbI.

4. XapaKkTepUCTUKH IUIACTUYHOCTH BO BCEM HCCIEAYEMOM TEeMIIEpaTypHOM
UHTEpBaJ€ 3aKAWIOK CTaOWMJIbHBI M HMMEKT CYIIECTBEHHBIM 3amac
OTHOCHUTEINIBHO HOpM TY.

5. TloBelllIeHHE TeMIEpaTyphl HarpeBa IMOJ 3aKajKy CYLIECTBEHHO HE BIIUSET
HAa YpOBEHb JUIMTEIbHOM mpodyHOCTH. ClenyeT OTMETUTh KpaNHIOK
HECTAOMJIBHOCTh TOJIYYEHHBIX pPe3yJbTaTOB, KOTOpas Hambojee BEPOATHO
CBS3aHA C YYBCTBUTEIBHOCTBIO 3TOM XapaKTepUCTUKHU IS criaBa DI1718-
N JI x KauecTBY M3TOTOBJICHHs 0OPa3IIOB.

Takum 00pa3oM, Ha OCHOBE pPE3yJIbTATOB HUCCIEIOBAHUA MOXKHO CHENaTh
BBIBOJI O TOM, YTO JUIsi OOECIEYEHHs] MEIKO3EPHUCTON CTPYKTYypbl BO3MOXKHO
CHIDKEHHE TeMIepaTypbl HarpeBa mnona 3akanky a0 1040°C. JlanbHeriiee
CHIDKEHHE TEMIIepaTyphl 3aKalKd HE 0OecleyuBaeT MOoJydeHus Ooyiee MEITKOro

3epHa.
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TEXHOJIOTMYECKHWH MPOIECC NOJYYEHUS U3IEJAN
METOJ0M OPOIIKOBON METAJLTIYPITUU

3yeBa B.B., UBanamkuHa A.A.

Hayunbiii pykoBoaurens — [lonyxuna T.E.,
Crynunckuii Texuukym uM. A.T. TymanoBa
e-mail: poluxina.tat@gmail.com, zuevaviktori@gmail.com

[lopomikoBass Metaulyprusi — 3TO 00JacTb HAayKM M TEXHUKH,
OXBaThIBAaIOIIAsl IPOLECCHl IOJYYEHHUs IMOPOIIKOB METaNIOB U CIJIaBOB U
00paboTKM WX A MONy4eHHUs Mody(haOpukaToB M M3AENUN. TEXHONOrHYECKUN
IPOLECC IMOJIyYEHUS HU3AEIUNA METOAOM IOPOLIKOBOW METAJUIypTHU COCTOUT M3
CIIEIYIOLIHUX ONEPALIUN:

- [TonyuyeHue NOpoIIKOB METAJIOB U CIUIABOB U OINPEEIIEHUE UX CBOMCTB.

- ®opMoBaHHEe (KOMIIAKTHPOBAHNE) ITOPOLIKOB.

- CriekaHue XO0JIOHBIX MPECCOBOK.

- JlomotHMTEIBEHAS 00PaOOTKA CIIEUYEHHBIX U3JICTTHH.

[Topouiku MeTamioB M CIJIABOB M ONpPENENIEHUE HMX CBOMCTB MOJIY4YaroT
JBYMsI ClIOCOOaMU:

- MexannueckuMu (pa3Morl, paclbuleHUE, TpaHyJIsaus);

- OU3UKO-XUMHYECKUMU (METOJ] BOCCTAHOBJIEHUSI METAJIJIOB M3 UX OKHCIIOB
WIH COJIEH, 2JIEKTPOJIN3 paCTBOPOB WIH PACILUIABOB).

Bce mnonyueHHble NOPOLIKM MOABEPraroTCs IMPOBEPKE HA KadyecTBO U
ONPENECIICHUIO CBOMCTB.

@opMOBaHHE — IOJIYYEHHE 3arOTOBOK C OIPEAEIIEHHON IUIOTHOCTBIO, IO
dbopme U pazMepaM COOTBETCTBYIOLIMM roToBoMy uzaenuto. [lepea popmoBanuem
OOBIYHO MOPOILIKH TOJABEPraloT TaKUM IOJTOTOBUTENIbHBIM OIEpalusIM Kak:

PacCeB, OTXKHUI', CMCIINBAHUC ITOPOIIKA.
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Cnekanue — 53TO OJlHA M3 OCHOBHBIX TEXHOJIOTMYECKUX ONEPALMIA
NOPOIIKOBOM METAJUTypruM, B MpPOLECCe KOTOPOM MNPOUCXOIUT MpPEeBpaLEHUE
XOJIOIHOM TIPECCOBKM B MPOYHOE CEYEHOE H3JEIME C 3aJaHHBIM YPOBHEM
MEXaHUYECKUX CBOWCTB.

[TopouikoBble MaTepuayibl HAaxXOIAT TNPUMEHEHHE BO MHOTHUX OTpaCisaX
HapOJHOIO XO34HCTBa: B MAIIMHOCTPOCHHUH, NMPUOOPOCTPOCHUH, CYTOCTPOCHHUHU,
ATOMHOM ITPOMBILUIEHHOCTH, B JIEKTPOTEXHUYECKOU IMPOMBIIIJIEHHOCTH U IPYTHUX.

HawnOosnbliee pacnpocTpaHeHHE NOJYYHJIM TMOPOIIKOBBIE MaTepHallbl B
MalIMHOCTPOEHUU I W3TFOTOBJICHMS JETajJedl MallWH: KyJIauyKH, KpBILIKA

IIOAIINITHHUKOB, (bI/IJ'IBTpBI, TBEPALIC CILJIaBbI U T.II.

NCCIEJOBAHUE CBAPUBAEMOCTHA
AJIOMMHHUEBOI'O CIIJIABA 1151

3emuosa S1.C., CosoBbeBa U.B., BypsikoBckas A.A.

Hayunsie pykoBoauTens — 10LUEHT, K.T.H. J{aBbiaeHko JI.B.
MoCKOBCKHIT MOTUTEXHUYECKUN YHUBEPCUTET, Kad. «MaTepuaioBeeHne
Crynunckuit puman MAU, kadpenpa «TAOM»
e-mail: mami-davidenko@mail.ru, yana.zemtsova@inbox.ru

AKTyalbHOCTh HM3y4aeMOHl TeMbl CBSI3aHa C TEM, YTO >KapONpPOYHBIC
cBapuBaemble ciiaBel cucteMbl  Al-Cu-Mg  sBASilOTCS  MEPCIIEKTUBHBIMU
MaTepuaiamMu I M3JCNUA  HOBOW TEXHHKH, palOTalomuX B YCJIOBHIX
MOBBIIICHHBIX TEMIIEpaTyp U Harpy3ok. s hopMupoBaHus CTPYKTYPhI CBAPHOTO
COCIMHEHMSI U OCHOBBI CIIaBa, KOTOpas 0OECIEeYMBAET MOBBIIICHUE CIY>KEOHBIX
XapaKTePUCTHK, TMPUMEHSIOT pa3ln4YHble PEXKUMBI CBAapKH U TEPMHUYECKOU
o0pabotku. llenapto maHHON pPabOTHI SBUJIOCH ONPEACIICHHUE CKJIOHHOCTH K
TPEIMHOO0OPA30BAHUIO IPU CBapKe alfoMUHUEBOrO criaBa 1151.

CmnaBel  cuctembl  Al-Cu-Mg B ynpouyHEHHOM COCTOSHUM HMEIOT
nByx(as3Hoe crpoeHue — TBEPAbINA pacTtBop ((aza o) u maTepMmeramug ALCuMg
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(daza S), oOpasyromue Mpy 3aKaiKe JITKOIUIABKYIO IBTEKTHKY, C TeMIepaTypoi
nnasiaeHuss 518 °C. Bo BpeMs NpPOXOKIEHHS CBApOYHOIO LMKIJIA IPOUCXOJUT
OIUIABJIEHUE IIO TPAHMILIAM 3€pPEH, OCHOBHAs 4YacCTh METAJIA OCTAETCSA B TBEPIOM
cocrossHuM. llpym oxnaxaeHuu Meramia oOKoJomoBHOM 30Hbl (OLI3) moryr
00pa3oBbIBATHCS TOPSYME TPELIMHBI B CBAPHBIX COCAMHEHUSX MOJ BO3ACHCTBUEM
CBapOYHBIX HANPSKEHUM U JedopMaluii B TeMIIepaTypHOM UHTEpBaJIE XPYIIKOCTH,
IrZle MaJla IPOYHOCTh U INIACTUYHOCTh. CHavana 3apoKIar0TCsl MUKPOTPEILHMHBI 110
KHUJKUM TPOCIOHKaM IO TpaHUIaM 3€peH M3-3a KOHIICHTpaluu aedopmaruu.
3arem, npu nocieayrwoomeM oxnaxacHuu Merauia OII3 u Bo3HMKamOmMX B
pe3yJIbTaTe 3TOr0 PACTATMBAKOLIMX HANPSIKEHUWA MPOUCXOIUT PA3BUTUE TPEIIMH,
IIPUBOALIEE K XPYIIKOMY Pa3pyLICHUIO — FOPSYUM TPEILIMHAM.

Onpenenenre CKIOHHOCTHU CIIaBa K 00pa30BaHUIO TPELIMH IPOU3BOIMIOCH
Ha o0pa3iax, UMUTUPYIOIIUX U3ENUs C MOBBIIIEHHOMN )KECTKOCTHI0 KOHCTPYKIIHH.
K Takum oOpa3imiam OTHOCSATCS CBapka M HallJlaBKa IO OCHOBHOMY MaTepuaiy,
CBapKa KpecToBOM MmpoObl U cBapka KpyroBoil mpoOsl. [lpu cBapke oOpa3noB 1o
OCHOBHOMY MaTepHaly IIpH IJIABHOM TallleHUH JTyT'¥ TPELIUMHBI HE 00pa3yroTCs KaK
IPU HUCIOJIb30BAaHUMU IPUCAJOYHOM IPOBOJOKH, Tak M 0e3 Hee. OOpa3oBaHue
TPEIIMH BO3MOKHO TOJIBKO MTPU PE3KOM OOpBIBE TYTH.

boun cBapeHbl /1Ba BHJa KpPECTOBBIX NpPOO: HEXeCTKas Mpoda; >KecTkas
npoba. IIpu cBapke HeXeCTKOM MpoObl BOZHUKAIOIINE IIPU CBAPKE HAIPSDKEHUS HE
OpuBOAAT K oOpa3oBaHMIO TpewmnH. HeOosplas KeCcTKOCTh KOHCTPYKUUU
IPUBOJUT K TOMY, YTO BO3HMKAIOIIME IIPU CBAPKE OCTATOYHBIC HANPSKCHUSA
HEJ0CTAaTOYHbI JJ1s1 00pa30BaHus TPEIIUH. B ciiydae ¢ jxecTkoil mpoOoil TperrHbl
o0pa3yroTcsi 10 OCHOBHOMY MaTepualy HI)KHEro JHucTa. 3a c4eT OoJbLIon
KECTKOCTU KOHCTPYKIIMM CBAapOYHbBIC HANPSUKCHHUS HE PEIAaKCHUPYIOT 3a CYeT
nepopmanuii. B pesynbpTare B yriax nmpoObl CBapOYHbIE HAPSDKEHUS MPEBBIIIAIOT

npenes NPOYHOCTH, YTO MPUBOAUT K 00PA30BAHUIO TPEITUH
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Hamnbonee »xectkoit mpoOOM Isi ONpEaeNICHUS CKJIOHHOCTH CILIaBa K
0o0pa30BaHMIO TpPEIIMH SBJISETCS CBapKa KpPyroBod MpoObl B  KECTKOU
TEIUIOOTBOJSIIECH OCHACTKE: JUaMeTp KpyroBod mpoOsl m3meHsui ot 50 mgo 100
MM IIPH PA3IUYHBIX CKOPOCTAX CBapKu. Uem MEHbIlIe CBAPUBAEMBIN TUAMETP, TEM
BBIIIIE )KECTKOCTb KPYTOBOU MPOOHI.

[IpoBenennsie ¢paxkTorpaduueckue HCCAEAOBaHUS MOKa3aliH, 4TO CTEHKU
TPEIIMH B METAJIE KPYTOBOI'O IIBA COAEPKAT U30JMPOBAHHBIE YUACTKU, UMEIOIINE
penbed M3 OTHEIBHBIX IMIAPOOOPA3HBIX BBICTYIOB, T.€. BETBEW 2 W 3 MOPSIKOB
JPEBOBUAHBIX KPUCTAUIMTOB. PaspylnieHune Takoro BHJA IIPOUCXOAMUT IIyTEM
pa3ielieHusl JEHAPUTOB M0 JKUJIKUM IPOCIOMKAM MEXKIYy HUMH, 4YTO SIBISETCA
KJIACCUYECKUM IIPU3HAKOM TOpsAYUMX TpeuuH. [lepBoHa4aJbHO BO3HUKAIOT
3apOABIIIM TOPSIYMX TPEIIUMH IO KUAKAM IIPOCIOMKaM, a IpU AAJbHEHUIIEM
OXJIAKICHUH, T.€. IIOCIE MX KPUCTALIN3ALUUU, TOPAYME TPEIIUHBI CIIy’KaT
HaJpe3aMu M MPUBOAAT K MaruCTPaJIbHOMY CMEIIAHHOMY XPYIIKO — BSI3KOMY
pa3pyLIEHHUIO.

CkIIOHHOCTP MaTepuaja K OOpa3OBaHMIO TPEIIMH CpPaBHUBAJIACh C
obpasznamu u3 marepuanon 1201 u J119.

BriBobI:

- YcranoBneHo, uto cmiaB 1151 ckiioHeH kK 00pa30BaHUIO TOPSYUX TPEIIUH
110 OKOJIOIIOBHOM 30HE.

- CKIIOHHOCTB K TpemuHooOpa3oBaHuto cruiaa 1151 Hmxke, yem crutasa {19

¥ IpUOTU3UTENHFHO CpaBHUMA CcO criaBoM 1201.
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Cexuus Ne 3 A3dpokocMuYecKasi TEXHUKA U
TeXHOJIOTHH

PykoBoauTesb cekumm:
aou., k.T.H. Eropos E.H.

Kadenpa «TexHnomorus mpon3BoCTBA aBUAIIMOHHBIX ABUTATEICH)
(496)644-29-20; e-mail: sf-mai@mai.ru

MOBBIIEHUE AJITE3MOHHOM MPOYHOCTHU COEJIUHEHUA
TUTAH-IOJIUMEP B METAJIJIOITIOJIUMMEPHBIX
KOMITIO3UIIMOHHBIX KOHCTPYKIUAX

CaarbikoB A.B.

Hay4nblii pykoBouTENb: AOLEHT, K.T.H. badun C.B.
Crynunckuit punuan MAU, kadenpa « TTIA»
e-mail: probele98@mail.ru

B Hacrtosiiiee Bpemsi OHMM M3 aKTyaJbHBIX HAIpaBJICHUS MPUMEHEHUS
TUTAHOBBIX CIUIABOB SBJISIETCA HW3TOTOBJIICHHME HAa HMX OCHOBE CJIOMCTBIX
KOMIO3UIIUOHHBIX MAaTE€pUaNIOB, METALITIOIUMEPHBIX KOHCTPYKIHUHU. BOIBITMHCTBO
METAJUIIOJIMMEPOB M3TOTABIIMBAIOTCS HAa OCHOBE antoMuHUS. OJIHAKO, HECMOTPS
HAa TO, YTO THUTAH TsDKENee AalIOMUHUS, OH O0JaziaeT psIoM MNPEUMYUIECTB:
BBICOKAsl yJleIbHasl TIPOYHOCTh, HU3Kasl TEIIOMPOBOIHOCTh, HU3KUN KOA(hPUIIMEeHT
TEPMHUYECKOTO pacIIUpPEHusi, 00JIee BICOKAs, YeM y AIFOMUHUS, TEPMOCTONKOCTb.

3a pyOexxoM BeleTcsl akTMBHAs pa3pabOTKa TUTAHIOIUMEPHBIX CIOHUCTBIX
MaTepPHAIOB U UMEIOTCS OMPEICIICHHBIE YCIIeXu B 3ToU obsacTtu. OTe4eCTBEHHBIX
aHAJOrOB TAaKOro pPoOJia MaTEepUajoB B HACTOSIIEE BPEMsI HE CYUIECTBYET, UTO

INOATBCPKAACT AKTYAJIbHOCTD HpO6H€MBI 151 HCO6XO}II/IMOCTB IMPOBCACHUS
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UCCJIeIOBaHMUI U pa3paboToK B gaHHOM HarpasieHuu. [lo cpaBuenuto ¢ CUAJI-1
(05=800 MIIa) TuTannonumep Ha ocHoBe cruiaa BT23 umeer npeaes npouyHOCTH
B 71Ba pa3za 6ompimii (o =1500 MIla).

«CnabpIM» MECTOM METAJUIITOJIMMEPHBIX KOMIIO3UIUHN SIBIISETCS MEPEX0IHAS
IpaHMIA COEAMHEHMS IMOJIUMEPHBIA KOMIO3UT — MeTaiyl. B Hacrosimen paborte
MCCJIEI0BAJIACH BO3MOXHOCTD IMOBBIIIEHUS! IPOYHOCTH aAr€3UMOHHOTO COEIUHEHUS
B TUTAHNOJHMMEPHOM  KOMIIO3UTE MEXIAYy TUTAHOBBIM U  IOJUMEPHBIM
KOMIO3UIIUOHHBIM MaTEpUaoOM IMyTEeM CO3JIaHHs MPOMEKYTOYHOTO KaNWJUISIPHO-
IIOPUCTOr0 WIEPOXOBATOTO cJosA. [IpOMEKyTOUHBIM HOPUCTBIA CIOM CO3/1aBajICA
METOJOM IUIA3MEHHOTO HAaNbUICHUSI B HWHEPTHON KOHTPOJIHUPYEMOM Cpene ¢
NOMOIIBI0 Hacajaka. I[IpoMeXyTOYHOE MOKpPBITUE COCTOSJIO U3 JBYX CJIOEB:
noaciost ToamuHou 0,05-0,07 MM U3 MOPUCTOTO MIEPOXOBATOIO THUTAHOBOIO
craBa BT1-0 u xkammmsspHo-nopuctoro cnost tonmuHou 0,1-0,12 mm u3 cnasa
OIl 741. CTpykTypa M COCTaB MPOMEXKYTOYHOTO CJIOS BBIOMpAIUCh HAa OCHOBE
UCCIICOBAHUM TPOYHOCTH CBSA3M KOMIIOHEHTOB KOMIIO3UIIMM C TUTAaHOBOM
OCHOBOM M CTEKJIOIUIACTUKOBBIM KOMITIO3UTOM. COEMHEHNE TUTAHOBOIO CILJIaBa C
«MOKpbITHEM-TIOACTIOEM» (TUTaHOBBIM cmaB BT-20 — moacmoit BT1-0) umeer
MIPOYHOCTH CBA3U npu casure o =120 MlIla. CoenrHeHne KanuisipHO-IOPUCTBIN
cioit u3 crmasa JI1741 co creknomnactukom BIIC20 6. =48 MlIla. Pazpymenue
TUTAHMNOJMMEPHOr0 KoMno3uuoHHoro matepuaina BT20-BT1-0+311741-BIIC20
IPOUCXOJUT MO CJOK CBA3YIOUIEr0, 4YTO TOBOPUT O JOCTUTHYTOM IIpenene
MPOYHOCTH HA CABUT TAHHOTO COEAUHEHUS.

[IpoBeneHHbIE  HCCIENOBaHUS MOKA3aJd  BO3MOYKHOCTh  IOBBIIICHUS
IPOYHOCTH  aJr€3UOHHOTO COEJUHEHUS KOMIIOHEHTOB METAJUIIOJIMMEPHOIO
KOMITO3UIIMOHHOTO ~ MaTepuayna  Ti-CTEKJIOIUIACTUK  METOJIOM  TUIa3MEHHOTO

HAIIbUJICHUSA ITPOMCIKYTOYHOTO CJIOA. YJ'Iy‘II]ICHI/IC aJAI'C3NOHHBIX CBOMCTB MO3BOJIUT
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ITIOBBICHUTD YIPYTo-IipO4YHOCTHEIC " 9KCILTyaTallMOHHBIC CBOMCTBA

TUTAHIIOJIUMCEPOB.

PACYHETHASA OEHKA TEMIIEPATYPHOTI'O I10OJIA BKJIAJIBIIITA
PAKETHOI'O COILJIA U3 KAIIWJIJIAPHOI'O BOJIb®PAMA C MEJIBIO
B KAYECTBE HAITOJIHUTEJIA, HOJYYEHHOI'O INTASMEHHBIM
HAIIBIVIEHUEM

Hemun /1.B.

Hayunsrit pykoBoauTens: goi., k.1.H. babun C.B.
Crynunckuit punmmnan MAU, kadenpa «TTIAD»
e-mail: denis_demin_acm_1899@mail.ru

Bxnagpimm comuia  sBASETCS OAHUM W3 HamOoJiee TEIIOHAMPSIKEHHBIX
AJIEMEHTOB KOHCTPYKIIMM PAKETHOIO JIBUraTessi TBEpJAOro ToluiMBa. Pemienue
npoOJeMbl TETUIOBOM 3alMThl COIUIa TPW TOMOIIM BKJAJBIIIA COIJIa C
KaNWUIIPHOW CTPYKTYpOM IMO3BOJISIET ClieaTh JBUTaTeNlb 00Jee COBEPILCHHBIM,
MOBBICUTb HAJIC)KHOCTh JIBUTATEIIS U NIUTEIILHOCTh €r0 PabOTHI.

B Hacrosimieit pabote paccCMOTpeH BONPOC TEIUIOBOM 3alllUTHI BKJIAbIIIA
NyTeM TMOPUCTOrO0 TPAHCHUPAIMOHHOTO OXJIAXACHUS MEJIbl0, KHUIIIEH B
KamwuIsipax BOJb(PPAMOBOM MAaTPHIBI COTUIOBOTO BKIaneima. l3BecTHbIE
MaTepHasibl, Takue Kak rpaduT, BOJIbPpaM-MeIHbIE TCEBIOCIUIABBI, KapOuaHAs
KepaMuKa o0O0JafaloT  pAJOM  HEJOCTaTKoB  (TazoBast 3po3us  rpadwura,
HEPAaBHOMEPHOCTb paclpe/ieNieHus] MEAU MO TMCEeBIOCIUIaBy, HU3Kasl CTOMKOCTh K
TepMoyaapy KapOuaHbx mMarepuanoB). [IpuMeHeHne BKIIAbIINICH C KaMWUISIPHO-
MOPUCTON MaTpullel U3 BoJibhpama ¢ KaWIIPHBIMU KaHaJaMU 3aJJaHHON (POopMBbI
U pa3MepoM, NPOMHUTAHHBIMU MEJbIO, MO3BOJSET YCTPAHUTh YKa3aHHBIE BBIIIE

HCOOCTAaTKH.
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B pabGore pazpaborana cTpyKTypa KammLISpHO-IIOPUCTOTO BOJIb(hpam-
MEIHOTO BKJIAJIBINIA, METObI POPMHUPOBAHUS TAKOTO M3IEIHIA MTyTEM IPUMEHEHUS
NOCIOMHOTO  TUTa3MEHHOro  HambuUieHus.  Paszpabotana  ycTtaHoBKa s
M3TOTOBJICHHS BKJIAJBIIICH B IIOJIyaBTOMAaTHYECKOM PEKUME.

B unensx teopernyeckoro o00CHOBaHUS pabOTOCIIOCOOHOCTU KOHCTPYKLIMMA
TAKOTO pOjia MPOBEACHA pacueTHas OLIEHKa TEeMIIEpaTypHOrO IOJIsl BKJIAJbIIIA.
[IpuHUManoCh, YTO BKIJIAZBIII pabOTaeT KaK MOTJIOTHTENb TeIJIa, 10 TeX Mop, MOoKa
TEMIEpaTypa €ro MOBEPXHOCTH HE JOCTUTaeT TOYKM KHUMNEeHHs Meau. Toraa
HAuUMHAETCS €€ HCIapeHue ¢ OO0pa3oBaHUEM 30HBI KaIMWJUIIPHO-TIOPUCTOTO
BOoJIb()pama, uepe3 KOTOpbI (uibTpyercs mnapooOpasHas menb. Ilap orOupaer
JIOTIOJIHUTEIBHOE KOJIMYECTBO TeIJIa OT MOPHUCTOro BoJib()pama, TaKUM OOpa3oM,
elle MOHIKAeT TeMIepaTypy MOBEPXHOCTU CTEHKH. Temreparypa Boidb(hpaMoBOi
CTCHKH OCTaeTCs MPHUOIU3UTEIBHO PaBHOW TeMIiepaType KUIEHUS MEOu TMpu
3aJJaHHOM JJaBJICHUU MapOB.

McxonHple JaHnHbIe I pacueTa

Temneparypa ropstunx razoB Tr=3650 K,

JHaBnenue ropstuux razo Pr=40 ar,

Kosddunument remnooraauu - 2,5 - 10* Br/(m>- rpan)

[IponomxurensHOCTh HarpeBa creHku T = 80 ¢,

[Topuctocts I1 = 0,4

JluaMeTp KPUTHIECKOTO cedeHus comia dp= 160-10 > M

Tonmmua crenku BKnagsima 6 = 70-10 = m

Termodusudeckne maHHbIE BONbppamMa W MEIU WMEIOTCS B CIIPABOYHOU
JauTEepaType.

BriBo b

Teopernueckass OLIEHKAa TEMIEPATYpPHOrO MOJIA BKJIAJbIINIA TOKa3aua, 4To
JAHHAsi ~ KalWULIPHO-TIOPUCTass  KOHCTPYKLMSA  BKJIAAbIIIA  YIOBJIETBOPSET

Tpe6OBaHI/I5[M, NpCAbABISICMBIM K COBPCMCHHBIM JIBHUIaTCIISIM.

60



YeTBepTada MoJioZiexxHad MeKBY30BCKasd HAyYHO-IIpaKTU4ecKas
koHdpepenuusa «KOJAYEBCKUE YTEHUA»

[Tocne 30 ¢ pabGoThl TemmepaTypa OCTaeTCs HUXKE TOMYCTUMOW, M3 HYEro

CICaAyCT, 4TO KOHCTPYKIHA OCTACTCS B pa60qu COCTOSHHMH.

AAEPHBIE IBUT'ATEJIN
IHonkoBckuii A.A., Kyaukos U.A.

Hayunslii pykoBOaUTENb — IOLIEHT, K.T.H. Eropos E.H.
Crynunckuit ununan MAU, kad. « TTTA I»
e-mail: penagod@yandex.ru

SnepHblil IBUTaTeNlb — 3TO ABUTATENb, UCIOIB3YIOIIUN YHEPTUIO JEIEHUS
WIM CHUHTE3a siAep s CO3/aHusl peakTUBHON Tiaru. CylIECTBYIOT sIICpHbIC
paketrnble naBuratenu (SIPJ]) m snepHbie NpsIMOTOYHBIE BO3AYIIHO-PEAKTHBHBIC
neurarenu (SAIIBPI). Ux pa3zpabotku nHavanuch B CCCP u CIIIA B kon1e 40-b1x
ronoB 20 Beka. [lepBbIM caMOJIETOM C OTKPBITOM CXEMOW CTajl aMEpUKaHCKHUl X-6,
OCHOBOM 11 KoToporo crtanm OomOapaupoBmuk B-58. I[lo3xke camorer
MOJEPHU3UPOBAIA U OH Tosyuuia obOo3HaueHue NB-36N. B pamkax ucnbITaHui
1956-1957 ronoB BeimoaHWI 47 TOJIETOB, TIOCIIE YETO MporpaMma Obljia 3aKpbITa.
A B mapte 1961 6b11 3aKkpbIT IpoekT «ANP» okonuarensHo. B CCCP xe aekpert o
pa3pabOTKe CaMOJIETOB C aTOMHBIM JBUTATENIEeM BhIIIEN TOIBKO B 1955 roay, HO B
1958 roxy OblLn yke co3daH NEpBbIM aBUAIMOHHBIN peakTtop. B 1959 nosBuics
camosier TVY-95JIAJI. B 1959 romy oator camoner cosepmma 34 mnosiera.
BnocneactBun Obumu 11aHBl co3naHus Ha ero 6aze camonera Ty-119, HO sTUM
laHaM He CyxaeHo Obuio cObiThes. Takke B CCCP  mpoeKkTHpoBajIuch
CBEPX3BYKOBBIE OOMOAPAMPOBITUKHA HA ABUTATEISAX C OTKPBITOH (TTpoekT M-60) n
3aMKHyTOWH (mpoekT M-30) cxemamu, a TakKe AaTOMHBIE IPOTUBOJIOJOYHbBIC
camosieTbl Ha oOcHOBe AH-22, HO u3-3a pacnaga CCCP pa3pabotku Obuin
CBEPHYTHI.

[TapamnenbHo ¢ aBHAIMOHHBIMHU ATOMHBIMH pa3padOTKaMH, BEJIUCh H

KocMHuueckue usbickanus. Tak, B 1954-1955 romax yuensie Jloc-Anamocckoi
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JabopaTopuu MOATOTOBMIIM JOKIIA 0 Bo3MokHOCTH co3nanus APJI. C 1956 r. Bce
yeunust Paguanmonnoit nabopatopun ObLIM HalpaBJICHHBI HA CO3JaHUE SAEPHOIO
IpsIMOTOYHOr0 BO3AylIHO-peakTuBHOro Asurareis (AIIBPI) no npoekty PLUTO
(8 Jloc-Anmamoce 3aHsuuch co3ganuem SIPJ[). Opnnako, BBHUIY IIJIOXHX
HPKOHOMHMYECKUX TOKa3zaTeled M UIMTEIbHOCTH Pa3pabdOTOK, a TakKe HE caMbIX
yAAuHbIX WUCHBITAHWM JBUTATENed JHUHUH Tory, pa3padOTKH OaNIMCTUYECKHUX
paket Ha SIIBPJl 6pumn 3akpeiTel. B CCCP Obutv 11aHBI 1O pa3MEIICHUIO Ha
pakere «bypsi» AIIBP/I, HO mpoeKT 3aKpblIn U3-3a Npo0eM ¢ pa3pabOTKaMHU.

B pamkax kocmMuyeckoil TOHKM 00€ CBepxAep>KaBbl paccMaTpUBAIH
BO3MOXKHOCTh co3fanus SIPJ] mns kocmudeckux ueneid. CBou pa3paboTKu ObLIN
kak B CCCP (PJ1-0410), tak u B CIIIA (mpoext «NERVAY). PazpaboTku Benuch ¢
cepenunbl 1950-b1X, U, XOTSI MHOTHE TTPOEKTHI OBLIN 3aKPBITHI, OHU MPOI0KAIOTCS
U 1o ceil geHb. Oco0eHHO cTOUT OTMETHUTh NMPOeKThl «Orion» (CLLIA) u saepHbIi
camonet M-19 B CCCP.

SPJ1 ObIBaIOT >KMIKOCTHBIMU U UMITYJIbCHO-B3pBIBHBIMU. [IpuHIIAI pabOTHI
OCHOBaH HAa HarpeBaHuu paboyero Tejga SHEPrUEd  BHYTPHUSAIECPHBIX
B3auMoJeicTBUi. (OCHOBHOE  MNPEUMYLIECTBO  NEpPEed  KUAKOCTHBIMU U
TBEPAOTOIUIMBHBIMUA AaHAJIOTaMH — BBICOKOE 3HAYEHHE YJIEIBbHOIO0 HMMITYJbCa, a
OCHOBOM HENOCTAaTOK — BBICOKas JKOJIOTMYECKAsl OIACHOCTh (3apa)kKeHue
atMocdepnl). Ha ceronHsmHuii JeHb M3BECTHO O CO3JIaHUU NPUHIUIIHAIBHO
HOBBIX THUIIOB SIICPHBIX JIBUraTejied Mg KPbUIATBIX PAKET CTPATEeru4ecKoro
Ha3zHauyeHus B Poccuu, B pesynbrare 4ero JaHHbBIN TUI paKeT CIOCOOEH MOpa3uTh

m00yI0 TOUKY Ha 3eMJjie, CTapTOBaB U3 JIFOOOI TOUKH.
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KBAJPO-KOHBEPTOILJIAH
lemun /I.B., CaarbikoB A.B.

Hayunbie pykoBoauTenu — A01eHT, K.T.H. badun C.B., nonent, k.1.H. Eropos E.H.
Crynunckuit pumman MAU, kad. « TTTA I»
e-mail: denis_demin_acm_1899@mail.ru, probele98@mail.ru

KonBepromianel — 93TO JeTaTedbHbIE amnmapaTtbl C [OBOPOTHBIMU
JIBIDKUTENSIMU  (Kak, TPaBWJIO, BHHTOBBIMHU), CIIOCOOHBIC  OCYIIECTBISATH
BEPTUKAJIBHBI  B3JIET W  MOCAJAKy, Kak BepToJeT, U  JUIUTEJIbHbIN
BBICOKOCKOPOCTHOM MOJIET, KaK CaMOJIET, COBEPIIAIOIINNA ITH JIBa pexuMa MoJieTa
C TIOMOIIBI0 TIpeoOpa3syeMoil HECYIIEABIKHUTEIBHON CHUCTeMBbl. braromaps
MOBBIIICHUIO a3POJIMHAMUYECKOT0 KauyecTBa WM CHATHIO OIPaHUYEHUN CKOPOCTH,
NPUCYIIUX B TOPU30HTAJIBLHOM TIOJIET€ BEPTOJIETHOMY HECYIIEMYy BHUHTY (CpbIB
MOTOKA, BOJTHOBOM KPU3HC), KOHBEPTOIUIAHBI UMEIOT CKOPOCTHU T0JieTa, OJU3Kue K
CKOPOCTSIM JIO3BYKOBBIX CaMOJIETOB, U CYUIECTBEHHO OOJIBIIYIO MO CPaBHEHUIO C
BEpTOJIETAMU JAJIbHOCTh IOJIETA W TPAHCIOPTHYIO MNPOU3BOJUTEIBLHOCTb.
OYHKIIMOHAIBHO MOA00HBIE KOHCTPYKIIMM OTHOCSAT K BUHTOKPBUIBIM JIETATEIbHBIM
anmaparam.

JlanHbie JieTaTeNbHBIC amnmapaThl Y)K€ JIaBHO MPUOOpPETH MHOKECTBO
ONBITHBIX MOJIeNiel. TakuMu U3 HUX sIBJIsieTCsl KoHBepToIwiad ¢upM bemn u bounr.
Onu pazpabotasm XV-3, XapakKTEPUCTHKHA KOTOPOTO OBUTH CIEAYIOIINE: B3JICTHAS
macca — 2180kr, ckopocth -280 km/4. OHM HE CTajau OCTAaHABIMBATHCSA U YK€ B
1982 r. 6b11 pa3paboTaH MHOroLENeBOM KOHBepTomian V-22 «Ocnpuy», nepBbiid
nosier KoToporo yxke cocrosuics B 1989r. B CCCP ke, pa3pabaTeiBajicsi MPOEKT
koHBepTroriana MU-30 ¢ naHHBIMU, TOXOKUMHU Ha aMepUKaHCKU V-22 «Ocrpuy,
HO €T0 MPOM3BOJCTBO OBLJIO OCTAHOBJIIEHO W3-3a MPEKpalieHus] (UHAHCHUPOBAHUS.
B nacrosimiee Bpemsi xommnanusi «Liliumy (Hemerkasi) paspabaTbiBaeT MepBbIN

IIOJIHOLIEHHBIHN CBEPXJIEIKUH 3JIEKTPOCAMOJIET.
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B nactosimiee paboTe MBI HCCIEAyeM 3aBUCUMOCTH adPOJMHAMUYECKHUX H
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX KOHBEpPTOIUIaHA JJIsi TOro, 4YTOObl HaWTH
ONTUMAJIbHBIA BapHaHT KOHCTPYKUMHU. I[IpeuMyIiecTBO JaHHBIX anmnapaTos:
OTHOCUTEJILHO MaJible rabapuThl, HU3KUI YpOBEHb IIymMa, YHEPro3aTpaTHOCTh, a
TaKKe MPAKTUYHOCTh MPUMEHEHHUS B PEAJIbHBIX MOJIEBBIX YCIOBUSX.

eab padoThI:

1) VBenuuuth CTaOMIBHOCT, M O€30MACHOCTH JIETATEIBHBIX anmnapaTroB
(oTcyTcTBHE HEOOXOAMMOCTH CTPOroil OaJaHCUPOBKM OTHOCHUTEIBHO HECYIIUX
BUHTOB).

2) [ToBBICUTBH CKOPOCTH TOJIETA U HECYIIYIO CTIOCOOHOCTb.

3) [loBbicUTH TAJIBHOCTH MOJIETA.

4) IToBBICUTH MAHEBPEHHOCTD.

Pe3yabTaThl aHAIH3a ¢XeM KOHBEPTOIIAHOB U KBAIPOKONTEPOB

Ha mannom stame sta pabora HaxomuTcs Ha crtaauu passutus. [IpoBeneH
aHaJIM3 CYHIECTBYIOIIMX CXEM KOHBEPTOIUIAHOB, MX MPEUMYIIECTBA U HEJIOCTATKH,
BO3MOXXHOCTh TTPUMEHEHHUSI CXEMBI KBaJpOKoITepa sl KoHBepToruiana. (Ceiuac
BeJeTCs paboTa HaJl KOMIIOHOBKOW M (hOpPMOIl KOpIyca HOBOTO THOPUIHOTO
JICTATENIbHOTO ammapara, HIIYTCS BO3MOXHBIC BapHaHThI €r0 BHEIIHETO BUIA U
aIPOAMHAMUYECCKAX XapaKTePUCTUK. Tak Ke Tepel HaMd CTOWT 3ajada
ompeneseHus] pa3MENIeHUs] BUHTOB M HMX XapaKTePUCTUK, YTOObI JTOOUTHCSA
HY)KHOTO pe3yibTaTa B IMapaMeTpax CKOpPOCTh/Bec/pacxon »Hepruu. B Hamei
KOHCTPYKITUH, MPEANOIOKUTETLHO Oyner 4 BUHTA, JBa BUHTA HA KPBUIbSX, IO
OJIHOMY BHUHTY Ha KPbLJIO COOTBETCTBEHHO, OJMH BUHT B XBOCTOBOW YaCTH U OJUH
BUHT HEMOCPEICTBEHHO B HOCOBOM YaCTH.

JlanbHenIee Ha3HAYCHUE:

1) TpaauuroHHOE TPUMEHEHHE OECITUIIOTHBIX JIETATEIbHBIX alllapaToB
2) IloBbllieHHast J1adbHOCTh MOJETa OJHOBPEMEHHO C BO3MOXKHOCTBIO
BEPTUKAIIBHOT'O B3JIETA, ITOCA/IKU U 3aBHCAHUS HA MECTE.
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a) KBagpokontepsl MOTYT M 3aBHCaTh W B3JIeTaTh BEPTUKAIbHO, HO HX
XapakTepu3yeT MEHbIIAas CKOPOCTb W JAJIbHOCTh H3-32 3aTpaT JHEPIUM Ha
NoJIep>KaHUs amnmapara B BO3yXe.

0) becnuyIOTHUKU — caMOJIEThI HE CIIOCOOHBI 3aBUCATh U 3aIlyCKAalOTCS, KaK
MPaBUJIO, C KaTaIyJIbTHI.

3) B nepcriekTuBe mpu pa3zpaboTKe €eMKHUX UCTOUHUKOB MUTAHUs (HAIIpUMeED,
TBEPAOTENbHBIX AKKYMYJISITOPOB) BO3MOXHO HCIOJb30BaHME B KauecTBe 1-4
MECTHBIX MACCAKUPCKUX JIETATEIIbHBIX aIapaToB.

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

MBOY «COIL Ne5y
Hayunblii pykoBoauTens — wieH penepanuu Kocmonatuku Poccun,
BeTepaH kocmoapoma balikonyp Kyumenko U.B.
e-mail: lenka.starchikova@gmail.com

Mmuoro snuteroB mogoOpanu Mbl s XapakTepuctuku XX Beka. Ho,
noXkanxyi, camblii OJMU3KUM — BEK KocMmoca. He OyneM CKpoMHUYATh - HEMAIYIO
pOJIb CchIrpajia B 3TOM Ipoliecce Hama ctpaHa. M ecnu korna-HuOyap 3eMisiHe Wid
NPEACTABUTENIM WHBIX LMBWIM3ALMN BbIcaasTca Ha JlyHe, TO Hapsaxy c
OTIeYaTKaMH  aMEpPUKAHCKUX OOTMHOK OHU OOHApyKaT MeTa/NIMueCKue
6apennedsl ¢ OykBamu «CCCPy».

IlepBblii MTONET YETOBEKA B KOCMOC — 3TO JIABHSAS MEUTA YEIOBEYECTBA. DTO
nepBbld mar! Ho 3TOT mar BOWIET B MCTOPUIO YEIOBEYECKOW LMBWIM3ALMM Kak
caMblii SIpKUH TpPUMEP CIUIOYEHHOCTH KOHCTPYKTOPCKOW MBICIH, COBPEMEHHBIX
OTKPBITUH YUYEHBIX TOTO BPEMEHH, HEMOCWIHHOTO TpyJa MPOCTHIX padouyux u
HETMOKOJIEOMMOM BEpbl BCEX COBETCKHX JIIOJIEH B JOCTHKEHHE OCBOCHUS KOCMOCA.
VYenemnsie nonetsl nepBeix MC3 MO3BOAMIM BIUIOTHYH) NOJAOWTH K PELICHUIO
HEBUJIAHHOM, TPAHIMO3HOW 3aJa4M — IOJATOTOBKH IIOJIETA YEJIOBEKA B KOCMOC.
OpraHu3aTopoM W BJIOXHOBHTEIIEM OCYIICCTBICHHS OTOW 3a7aydl BeKa ObLI

C.II. KoponeB — OCHOBOIOJIOKHUK HPAKTUYECKON KOCMOHABTHUKH, CO3JaTeNb
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3HAMEHHUTOU «CEMEPKW» U MEPBbIX HUCKYCCTBEHHBIX CITyTHUKOB. 14 siHBaps 1959
rojia COCTOSIOCH 3acelaHue. YueHble oOCyX nanu OyaylIvil MoJieT 4elioOBeKa B
KocMmoc. Pasropencst cop o TOM, Kakue HaBBIKM NOTPEOYIOTCs OyMyIieMy IHIOTY.
Boictrynun C. KoponeB. OH cuuTan, 4To KaHIWJATOB CIEAyeT OTOMpaTh U3
JICTYUKOB.

11 oktsa6ps 1960 roma ¢ rpudom «Co.cekperHo. Oco00ii BaKHOCTH»
BBINLIO TIocTaHoBIeHHEe «O0 00bekTe «BocTok-3A» U copep ano TaKue CTPOKH:
«IIpuHATH HpeNIoKEeHUE O TMOJrOTOBKE M 3alyCKe KOCMHUYECKOTO Kopalis ¢
yejoBekoM B Jnekabpe 1960 roma». Ilodyemy mnepBblii KOCMUYECKHH KOpalib
Ha3Banu «Boctok»? Ha koHKypce ObLIO MHOTO CIIOPOB M TOPSYUX OOCYXKIACHUHU.
OcTtaHoBUJIUCH HAa OJJHOM — «Boctok». 1 Benb AeHCTBUTENIHLHO KPAaCUBOE UMS, CO
cMmbiciioM! Benlb «BOCTOK» — 3TO OTKY/Jla CBET, HAYaJI0 HOBOTO JHS, 0TKy1a CosHIe
HAYMHAET 03apsTh HAIIY IJIAHETY.

B or6Gope mepBoro otpsijiga KOCMOHABTOB ydacTBoBaM 3500 BOEGHHBIX
JIETYMKOB, TOOPOBOJIBIIEB, C BECOM, HE OoJiee 68 Kr U pocToM He Oosiee 165 cMm, —
obs3aTenpHOE ycnoBue. «Illapuky, e momKeH ObUT HAXOAUTHCS KOCMOHABT, OBLI
HEOONBIION — Bec M TabapuThl OMNpeJeNsyia «rojioBa» pakeTbl. A OHa
MPOCKTUPOBAJIaCh HE JJIS IOJIeTa 4YeloBeKa B KOCMOC, a JJIsi TePMOSIEPHOTO
3apsiia, KOTOpbId Hamo 06110 moctaBisTh 10 CIIA.

[arapun oTBewan BceM TpeOOBaHUAM, KOTOpPBIE MPEAbSIBISUINCH K
KOMaHAUPY MEPBOr0 MUIOTUPYEMOT0 KOCMHYECKOro KOpadiisi: OH ObLUI CMeEll,
pEeLInTENEH, XOpPOIIO IMOHUMal U CTENEeHb PHUCKA, U OTPOMHYIO MOPAJIbHYIO
OTBETCTBEHHOCTbH TMEPe]l JIIOAbMU, MEePe]l YeTOBEYECTBOM 3a YCIIEX MEePBOro Iara B
HEBEJIOMBIM MuUp. Bech 3eMHON MmIap MOMHUT WMsl, JIMIO, HEOOBIKHOBEHHYIO
ynbiOKy FOpusi AnexceeBnua. «OH BceX HacC MO3BaJl B KOCMOC», — CKa3ajl O HEM

aMEpUKAHCKHUM acTpOHABT Helnr ApMCTpOHT.
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Hecmotpsa Ha Bce TpynHoctu, FOpuit ['arapun cymen ctaTb KOCMOHaBTOM
Ne 1. C.II. KoponeB kak-To ckazan: «B HeEM cyacTIMBO cOYETaeTcs MPUPOIHOE
MY>KECTBO, AQHAJIWTUYECKHH yM U HCKIIOYUTENbHOE Tpynomobue». M 3t0
JNeUCcTBUTENBHO Tak. OH HE BOLIEN, OH BJIETEN B UCTOPUIO YesioBeuecTBa 12 anpens
1961 ropa B 9 wacoB ytpa. «llo-e-xa-nu!» — kpuknyn ['arapun. I[locie 3Toro
20 cekyH]J Ha 3alMCH CIUIOIIHBIE TOMEXM U IIyMbl, a MOTOM 3a()UKCHUPOBAHbBI
nepBeie cioBa larapmna B mnonere: «"3apa-1", s "Kenp". Bce mnpoxoaur
HOopManbHO. CaMOYyBCTBHE XOpOIII€e, YyBCTBYIO MEPETpy3Ky, BuOpauus». Yepes
HECKOJIbKO MUHYT MPOU30IIEN COpOC roJIOBHOTO OOTeKarTesi, U ['arapun yBuzen B
WUIIOMUHATOpe TronyOyro 3eMill0 W COBEpLIEHHO 4YepHoe Hebo. Spkue
HEMUTAIOIME 3BE3/bl CMOTPEIM HA HEro. JTOr0 HUKOI/A HE BUIEN HU OJMH
xutenp 3emuu. llepBblii 4YesnoBeKk ¢ TpeThed IUIaHEThl 3Be3Abpl kinacca (-2,
Oerymieii B JaHHOE Bpemsi K co3Be3nuio I'epkyneca, seren B Kocmoce. Tak
HA4yaJIOCh YTPO KOCMHUYECKOW 3pbl. Bo3BpalieHne n3 KocMoca MPOU30LUIO B TEX
CaMbIX MecTax, riae ['arapus BIiepBbIE B )KU3HU JieTal Ha caMon€Te, B CapaTtoBCKOM
o0nacTu, HenoJaln€Ky oT DHreabsca B pailone cena CMenoBKa.

[IepBbrlii Iar B HOBY0, KOCMHUYECKYIO 310Xy 3aHsu1 Bcero 108 munyr. Tak B
MUpE MOsIBUIIACh HOBasl Mpodeccus - KOCMOHABT. «['arapuH He TOJIBKO MO3Bajl HAC
BCEX B KOCMOC, HO M CBOMM I10JIETOM IIPHU3BaJl HAPO/bI IJIAHETHI K COTPYIHUYECTBY
B U3yYEHUHU U OCBOEHUHU KOCMOCA», — paccKa3bpiBaj KocMoHBaT-2 ['epman TUTOB.

OpOuTanbHbIe MOJETH MHOXWINCH. B HUX y4acTBOBaM BCE HOBBIC 1 HOBBIC
mogu. W Tarapun xorten nerarb eme U enie. OH TOTOBWICA K HOBOMY
KOCMUYECKOMY cTapTy. 27 maprta 1968 roma ['arapuHy HaIIekajlo TPUXKIbI
HNOMHATBCS B BO3AyX. [lepBbIii BBIIET BMECTE C ONBITHBIM HHCTPYKTOPOM —
koManupom noska B.C. CeperunbiM. OH J0JKEH ObLT BBIOJHUTH 0053aTEIBbHYIO
NWIOTXHYIO TporpamMmy, 6€3 KOTOPOH JIETYMKOB CaMOCTOSATEIHHO B BO3AYX HE

BbIyckatoT. B 10 wacoB 19 MuHyT caMojeT BbUIETEN JJISl BHIMIOTHEHUS y4€OHOTO
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nosieta. A depe3 12 MUHYT MOCJ€ B3JieTa UCTPEOUTENh PYXHYJ C BBICOTHI OKOJIO
3,5 kunmomeTpa u Bpe3ayics B 3eMito. OOJIOMKH UCTpEOUTENsT M OCTAHKU Tel
JICTYMKOB HAIUTM B TOT K€ JICHb BOMM3W nepeBHU HoBocemoBo Biamumupckoi
obacTu.

ITyTh KOCMOHABTa K KOCMUYECKHM BBICOTaM TEPHUCT. OH CBSI3aH C PUCKOM.
FOpwit 'arapun 31an 310. Cerogns ero HeT cpean Hac. Ho 4To0bl MBI HU AeTalu,
Ha KakuX Obl KOCMUYECKHX Kopabisix Hu jetanu, FOpuii ['arapun Bceraa Oyner ¢
HaMH.

«KocMuueckue moJIeTbl — BeJIMYallliasi MeuTa 4YEJIOBEYECTBa» — CJIOBa
Konym6a Bcenennoit HOpusi Tlarapuna, — «Mpbl eme He OCO3HaIu BceH
rPaHAMO3HOCTA TOTO, YTO CBEPIIMIOCH. Ha Hammx riiazax meuyra CTaHOBUTCS
aBbt0. COBETCKME JIIOJM CHayala NIPUOTKPBUIA [IBEPb B HEBEAOMOE, MOTOM
pacnaxHyiu ee mupoko. OHU NepBBIMU MOOBIBAIM B KOCMOCE, YBUACIH 3EMIIIO U3
MHUPOBOTO  mpocTtpaHcTBa. llepen HHMM  OTKpBUICS  HEBEIOMBIM  MHP:
TauHCTBEHHBINW, CYpPOBBIM, €II€ HE MO3HAHHBIM, IOJHBIM OmacHOCTER... Yem
JaNbIlle MBI HJIEM, TeM OoJiee MOABIACTHOW HaM CTaHOBHUTCS MPHUPOJA, HO U TEM
OOJIbIIME HEOKUJAHHOCTH BCTPEYAIOTCS Ha 3TOM MyTH. OAHAKO TPYJHOCTH H
NPENATCTBUS HE MOTYT 3aCTaBUTh YEJIOBEUYECTBO CBEPHYTh C M30paHHOMN JTOPOTH.
[loka ObrOTCS B TpyIud cepjlla, KOCMOHABTBHI Bcerma OyayT IITYpMOBaTh

Bceenennyro».

HNCTPEBUTEJIA IIATOI'O IIOKOJIEHUSA
MuxaiijioB A.A., Caabikun U.H.

HayuHslii pykoBOAUTEIb — NOLEHT, K.T.H. Eropos E.H.
Crynunckuit ununan MAU, kad. « TTTA I»
e-mail: rzv123@mail.ru

C MoMeEHTa TOSBIICHHS IICPBBIX BOOPYKCHHBIX JICTATCIIBHBIX aIlIIapaToB,

BCACHUC OOEBBIX HeﬁCTBHﬁ 0e3 mx MOAACPIKKH YaCTO CTABUJIO B HCBBITOJHOC
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MOJIOKEHUE B3BOJ, KOPIYC WM MENblii (PPOHT, MOITOMY JepxkKaBbl Bceraa
CTPEMUJIIMCH K IPEYMHOKEHHUIO U COBEPIICHCTBOBAHUIO CBOEH aBUALIUH.

Ha ceropnsimiHuii ieHb CaMbIMM COBEPILICHHBIMU OOEBHIMU €IMHUIIAMU B
BO3JyX€ CUMTAIOTCA HUCTpeOuTenu nATOro mnokojieHus. OHU KauyeCTBEHHO
BBIJICIIAIOTCS CPEAU aBHA-IIEACBPOB MNPEABIAYIINX IMOKOJIEHUW TEM, 4YTO OHHU
OJTHOBPEMEHHO BBITIOJIHAIOT (DYHKIIMK UCTpPeOUTENss M YJApHOTO CaMoJieTa.
[ToMHMO 3TOTO, B CaMOJIETHI MATOTO MOKOJEHUS YCTAHABIMBAETCSA SJIEKTPOHHBIN
MWIOT, W HEKOTOPbIE MOJEIM HMEIT TMEPCIHEKTUBHYIO PaAUOJIOKAIMOHHYIO
CTaHIMIO, KOTOpas AONOoJIHeHa (a3upOBaHHON aHTEHHOMN PEIIeTKON JIJIsi CHUKEHUS
HAarpy3Ku Ha JIETYMKA. SIpKue MPEeCTaBUTENH MIATOr0 NOoKoJieHus - Poccuiickuit T-
50, amepuxanckuii F-22 («Pantop») u kutaiickuii J-20 («Hepnsblili open»). OHu
SIBJIAIOTCSL HATJISIHBIM 00pa3llOM TOTO, K Y€MYy CTPEMSTCS MHXKEHEPbI, CO3/aBas
UCTPEOUTENTN ITOU KOHIICTIIIHH.

Tak, T-50, ocHameHHBI YHHUKAIbHBIM OOPTOBBIM OOOPYIOBAaHUEM,
MO3BOJIAIONIEM OOMEHHMBATHCS JAHHBIMM M OCYIIECTBISTH CBS3b C HA3eMHBIMU
CUCTEMaMHu YIPaBJICHUS W BHYTPU TPYINNbl B pEXKUME OHIIANH, oOsazaer
BBICOKMMHU  a3pOAMHAMHUYECKMMH  TIOKA3aTENsIMM W HHU3KOM  CTENEHbIO
oOHapy>xenus. biaronaps 3Tomy nosiaeTcss 3p(GHEKTUBHOCTh €r0 BO3ACHCTBUS
Ha LEJM Pa3JIMYHOIO THUIIA.

AMEpHUKaHCKUNA KOHKYpeHT F-22 MoXeT noxBacTaTbCsl MJIMTEIbHOCTBIO
MOJIETa HA CBEPX3BYKOBOW CKOPOCTH, CUCTEMOM YIPABJIEHUSI BEKTOPOM TSTH, YTO
JIJIaeT ero OYeHb MAaHEBPEHHBIM, a TAK)KE HAJTUYHEM KOPPEKTUPYEMbIX aBUaOOMO.
Bce 3t 0coGeHHOCTH TTO3BOJISIOT 1O MpaBy cuuTaTh F-22 nmyymum uctpedburenem
KOHIICTIIIUA CaMOJIETOB MATOrO TOKOJICHHs B cdepe MourHoctH. W, HakoHer,
KuTauckuil J-20, KOTOpBIM TOJBKO HAYMHAET OCBAaWBATh ATy «IUJIAHKY»
coBpeMeHHOU aBuanuu. CaM camoyieT UMeeT MpoOJieMbl C a’pOJAMHAMHUKOM, a

HCCOBCPIICHCTBO KOHCTPYKHOHMH IIOBBIIACT PAAHUOJOKAIIMOHHYIO BHIUMOCTD
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arperatra, 4ro HEraTUBHO CKa3blBACTCS HA €ro IPECTUIKE OTHOCUTEIBHO CBOUX
KOHKYpeHTOB. Kak uTOr — OOBEKTHMBHOE CpPaBHEHHE HCTPEOUTENICH MSATOro
MOKOJICHUSI Ha TEKyUIMd MOMEHT HEBO3MOXXHO BBHUAY 3aCEKPEUYEHHOCTH
XapaKTEPUCTUK M BO3MOXKHOTO OTJIMYMS IIPOTOTHUIIA JIETATEJIBHOTO armapara oOT
CcaMoJIeTa CEPUUHOTO MPOU3BOACTBA. HO OUEBHIHO, UTO UMEHHO aMEPUKAHCKUN U

POCCHICKUIN MTPOEKTHI UMEIOT HAMOOJIBITYIO0 3PPEKTUBHOCTD U HAJIEKHOCTD.

70



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

0
Cexuns Ne 4 MeHeIKMEHT U COINATLHO-

IKOHOMMYECKHE NMP00OIeMbI
COBpPEMEHHOI0 00111ecTBa

PykoBoauTe/id CeKUUM:
aoil., k.3.H. Ctennona O.B.

Kadenpa «IxoHOMHKA ¥ yIIpaBICHUE
(496) 644-28-68; e-mail: sf-mai@mai.ru

OPT'AHMU3BALIIUA BEPEXK/INBOI'O ITPOU3BO/ACTBA HA
NOPEJNPUATUU ABUALITMOHHOHU MPOMBINIJIEHHOCTH

IIpuroposckas T.H.

Hayunslii pykoBouTeNb — 10LIEHT, K.T.H. Konapamesa H.H.
Crynunckuit punmman MAU, kadenpa «OuY»
e-mail: Prigorovskaya 23@mail.ru

B ycnoBusX CHWKEHMS TEMIIOB pOCTa MHUPOBOM HDKOHOMHUKM U
OJIHOBPEMEHHOI'0 BBEJECHUS CAaHKUMK NpOTUB Poccuu BO3pacTaeT aKTyaJbHOCTh
IIOMCKAa HOBBIX MyTEH NOBBIILIEHU KOHKypeHTocnocoOHocTH Poccuiickux
npennpustuii. OgHuM U3 3(Q(EKTUBHBIX  COBPEMEHHBIX  MHCTPYMEHTOB
NOBBIIIEHUSI ~ KOHKYPEHTOCIOCOOHOCTH  MpeAnpuaTHii U (opMHpOBaHUE
3(p(GEeKTUBHON CTpAaTeTMH Pa3BUTUSL CUUTACTCS KOHIENIHsS OepekKINBOrO
npousBoacTBa. CyThb KOHLENLIHMH CBOJUTCA K YCKOPEHHMIO ITPOU3BOACTBEHHBIX
IPOLIECCOB  4Yepe3 COKpallleHHe T1oTepb, HE JA00ABISAIOIIMX  LIEHHOCTU

BBIITYCKAEMOMY MPOJIYKTY.
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OOBEKTOM  WCCIEIOBAHUSA  SIBJISIETCS  JEATEIBHOCTh  MPOMBIILIEHHOTO
npeanpusitua  OAO «CMIIID». Ilpenmer wucciienoBaHuss — OpraHu3alus
OepeKIIMBOTO MPOU3BOJICTBA HA TPOMBIIIJIEHHOM MPEANPUSTUH.

[lenpro wuccnenoBaHusl SBISIETCS pa3paboTka MpPOEKTa [0 BHEIPEHUIO
OEpEXKIJIMBOTO TPOU3BOJICTBA HA MPEANPUSITHH.

B wucciegoBaHuMM MNpOBENEH aHAIU3 JESITEIBHOCTH TOKAPHOIO Yy4yacTKa
NPEANPUATUS, CICIHATU3UPYIOIIETr0oCs] HA W3TOTOBJIICHUH JAeTalleld, HEOOXOIUMBIX
JUIsl COOPKHU BTYJIOK HECYILIUX CUCTEM M KOJOHKHM HECYIIEro BUHTA aBHAI[MOHHBIX
u3Jleuil. AHanu3 UCIoNb30BaHUs (GoHAa pabodyero BpEeMEHH Ha TOKapHOM
y4acTKe MMoKasall, 4To pabodee BpeMs OMepaTopoB UCIONIb3yeTCsa HEIP(HEKTUBHO.

Jnst  ycTtpaHeHuss moTtepb pabodyero BpPEMEHW U COBEPIICHCTBOBAHMUS
NEeSTENbHOCTH YYacTKa, IMpejuiaraeTcs pa3padoTarh MWIOTHBIM TPOEKT IO
BHEJIPEHUIO OEPEKIIMBOTO MTPOU3BOJICTBA HA TOKAPHBIN yYACTOK.

B cooTrBercTBUM ¢ KOHIENIMEH OEPEKIMBOTO MPOU3BOACTBA OMPEICICHBI
OCHOBHBIE 1[EJTU TTPOCKTA:

- BBISIBJICHUE MOTEPh HA YYACTKE;

- pa3paboTKa MEPOIPUSTUI IO YCTPAHEHUIO BBISIBIICHHBIX MTOTEPb.

B paGoTte BbIsIBIIEHBI OCHOBHBIE TPUYMHBI BHYTPUCMEHHBIX MOTEPh pabovero
BPEMEHM Ha y4acTKe, KOTOPbIE BKIIFOYAIOT:

1) morepu Ha moaroroBky COX (cmaspiBarolel 0XJIaIaromiei KUuIKOCTH);

2) notepu Ha JOpabOTKY 3arOTOBOK;

3) oXuJaHuE YHUBEPCAIBHOTO U3BMEPUTEIHHOTO HHCTPYMEHTA.

[leproanyecku BO3HUKAIOT CJICIYIONINE BUIbI OTEPh Pa00UYEro BPEMEHH:

1) oxuaaHue MOCTaBKU MPYTKa;

2) 0’KHMIaHKE MTOCTABKU PEKYIIETr0 HHCTPYMEHTA;

3) noTepu BpEMEHH Ha BHICTABIICHHUE I'OJIOBBI;

4) notepu Ha yCTpaHEHHUE YTEUKHU MacJa.
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Takum oOpazom, HaWOOJBINYIO OO B CTPYKTYpE IIOTEPh COCTaBJISIOT
MOTEPH, BBI3BAHHBIC OXHUJAHUEM paOOTHUKOB — 59%. Ilotepu wu3-3a nuiHen
nopabotku — 22%, norepu u3-3a nepemernenuii — 19%.

OOmasi cymMMa BBISIBICHHBIX TIOTEPh pabOdyero BpEMEHH Ha Y4acTKe
cocTaBisieT 88,2 4., U3 KOTOPBIX | 4. - BHYyTPUCMEHHBIE IOTEPH.

[Ipennoxensl CIENYIOMIUE MEPONPUATUS IO YCTPAHEHUIO BBISIBICHHBIX
MOTEPD:

1) 3akymka IUIaCTUKOBBIX OOYEK, OCHAIIEHHBIX KpaHOM s yao0cTBa
HAaOMpPaHUSI BOJIBI;

2) 3ameHa pyOKHU MPYTKOB Ha PE3KY;

3) pa3menienue ruapoadpa3uBHOr pe3ku WaterJet Ha TeppUTOpPUN ydacTKa ¢
HEeNbI0 YCTPAHEHHs TOTepu paboyero BpPEMEHHM OIEepaTopoOB, BbI3BAHHbBIC
NEPEMEILICHUSIMU K TTUJIE.

4) BHeApeHME Ha y4acTOK cucteMbl «5Cy», SBISIOLIEHCS OCHOBOM
opranuzanuu 0epexsinoro npoussoactsa Ha OAO «CMIIIy.

Kpome TOro, oiHMM W3 HalpaBiIC€HUN M0 YIYUIICHUIO JAESTEIbHOCTU
TOKapHOTO y4YacTKa, SIBJSETCS NMPUTSITUBAHUE OOBEKTOB 3a JIMHUM IOJTYYEHHBIX
TPaeKTOpUl TMEepeMellleHud, TeM camMbiM HOpuOIMKas OOBEKThI K 30HE
HernocpeacTBeHHOM paboTel. [locnenoBarenbHOe OCYIIECTBICHHUE LIArOB CUCTEMbI
«5C» TO3BOJNUT MpPaKTUYECKH 03 KaNMTAJIbHBIX 3aTpaT HABECTU MOPAJIOK Ha
y4acTKe, MOBBICUTH IPOU3BOAUTENIBHOCTh TpPYJa, CHU3UTHh YpOBEHb Opaka u
TpaBMaTuU3Ma M COKPATUTh MOTEpU pabOYero BpEMEHU, BHI3BAHHBIC HEHYKHBIMU

NEPEABMIKCHUAMMA U OKUJTAHHUCM.
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METO/Ibl OHEHKHU U AHAJIM3A CETEBOI'O IINTAHUPOBAHUA
PERT/CPM/PDM B YIIPABJIEHUU ITPOEKTAMUA

Kopoaena A.B.

Hayunsblid pykoBoauTeb — 1OUEHT, Epemenckas JI.H.
Crynuackuit punuan MAU, kad. «BuY»,
e-mail: kor.angelik333@yandex.ru

[Ipu mmanupoBaHuuU J10OOOT0 MPOEKTA BAXKHO YUYUTHIBATh KaXAbIA (akTop,
KOTOPBIM B TOM WJIM MHOM CTEIIEHU MOKET IMOBJIMATH HA MPOEKT. B 3aBuCHMOCTH OT
XapaKTEPUCTHK W TIOKa3aTeliel, KaXKIbI TPOEKT HYXAACTCS B TIIATCIHHOM
aHaJu3e BpPEeMEHHU, (PMHAHCOB U TPYJOBBIX 3aTpaT. BakHbIM SBIAETCS €IIe U
3HAYUTEIBHO YIPOIICHHE (PUHAHCOBBIX IOACYETOB, COCTABJICHHUS TpaduKoB W
mIaHupoBaHuss Ha Oymare. B cBsi3m ¢ HEOOXOAMMOCTH y4eTa BceX (DaKTOPOB U
YIPOILICHHS 3a/1a4, ObUTM pa3paboTaHbl CETEBBIC METOJIBI aHAM3a U OIEHKH. DTO
CHEIUATN3UPOBAHHBIE METOJMBI, CIIOCOOHBIE BBISBUTH W TPOCYHUTATH BCE JI0
JECATHIX 0JeH mpoieHTa. [IpuMeHenue 3TuX MEeTO0B BO3MOXKHO KaK B KPYITHBIX
KOpHopauusix, Tak ¥ B HEOOJIbIINX (prupmMax.

Metoast cereBoro ananm3a PERT/CPM/PDM  wMoryr mpuBectd K
3HAYUTENbHBIM BBITOJIAM:
— O0ecnieunTh MHTErpaLMI0 BCEX paboOT ¢ HMHTEP(EUCHBIMU U KOHTPOJIbHBIMU

COOBITHSIMHU;
— YMEHBIIUTh OOMIyI0 JUIMTEIHHOCTh TPOEKTa 3a CYET OJAHOBPEMEHHOTO
BBITIOJTHCHUS P 3a7a4 U ONIepaIlfii Tam, Te 3TO BO3MOXHO U HEOOXOIMMO;
— BBISIBUTH 11€TIH COOBITHIA U OTIEPAIIMH, BEIYIINX K 3aBEPIICHUIO ITPOEKTA;
— CnocoOctBoBaTh 0Ooisiee 3(PPeKkTUBHONW O0OIIEeH OLIEHKE COCTOSHUS padoT,
BBITIOJTHSAEMBIX KaXIbIM YIaCTHHKOM TPOEKTA.

B HekoTOphIX TpOEKTaxX IUIAHMPOBAHHWE 3alad CETEBBIM  METOIOM

3HAYUTCJIBHO yiay4daiacT IMPpOUECCChI COCTaBJICHUA KaJICHAApHOIO IJ1aHa.
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B 3aBucuMoOCTH OT pa3iMYHBIX XapPAKTEPUCTUK IMPOEKTA, IPUMEHSETCS TOT WIIU
UHOUN METOJI.

PERT - (Program (Project) Evaluation and Review Technique).
Hcnonb3yercsi, Kak MpaBWiIO, JJIsi MACIITA0OHBIX, CJIOKHBIX M WHHOBALIMOHHBIX
OPOEKTOB.  OTOT  METOJA  MOMKET  MCHOJb30BaTbCsi W MpPU  MOJHBIX
HEOTpEeIeICHHOCTIX B cdepe rpaduka BpemMeHU. B Oosblield CTENEHH MPOEKT
HaIpaBJeH Ha aHajIu3 BPEMEHHU, KOTOpOe TpeOyercs ISl BBIMOJHEHHS KaxIou
OTHIEIBHOM 3aJaud, a TakXke JUIsl ONpeAesieHHs MUHHUMAJIBHO HEOO0XOIMMOI0
BPEMEHHU JJIs BHIITOJIHEHUS BCETO MPOEKTA.

CPM — (Critical path method). Meron mnnaHupoBaHUS pPACIHMCAHUS U
yIOpaBlI€HUE Ccpokamu Impoekta. [loaxoauT mjisi KaxkJIoro TMpoeKTa BHE
3aBUCUMOCTH OT maciurtada, uesieil u 3anad. [IpuHiun Meroga mpocT — CTPOUTCA
OTPE30K «KPHUTHYECKOTO MYyTHW», HA KOTOPOM CTOAT pasiuyHble 3amauu. Kaxnas
3a7jaya B3aMMOCBS3aHa ¢ ApYyrou 3agadyer. FIMEHHO OT 3THX 3a/1a4 3aBUCUT BpeMH,
3aTpayeHHOE Ha MPOEKT.

PDM - (Product Data Management). DxoHOMHYECKass CHUCTEMa IO
YOpaBJICHUIO AaHHBIMH 00 wusnenuu. [lpm 3TOM B KayecTBe H3AEIUNA MOTYT
paccMaTpuBaTbCAd M PA3IMYHBIE CIIOXHBIE TEXHHUYECKHME OOBEKThl TaKHUE Kak,
Kopabin, aBTOMOOUITH, CAMOJIETHI U PAKETHI.

CereBble IUIaHBI MPOEKTa OOBIYHO TMPEACTABISAIOT COOOH JOCTATOYHO
OOJbIIME CXEMbl U 3HAYUTEIBHO PA3HATBCA MO METOAAM JTOKYMEHTHUPOBAHUS.
[IpuMeHeHne 3TUX METOJOB MOXKET JOCTATOYHO CIIOKHOW 3aJadyei, MO3TOMY
HEO00XO0AMMO COOJII01aTh HEKOTOPbIE TPUHIUIIBI:

— OOBeAMHUTD U OTPA3UTh BCE CBA3YIOLIUE U KIIFOUEBbIE COOBITHS;
— IlocTpouTs ceTeByro 1MarpaMmy;

— 136erate neraneii;

— IIpoBoauTh cienuanbHOE 00yUYEHUE BCEX YUACTHUKOB MPOEKTA.
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[Ipu coOmroaeHNM BCeX MPUHIMIOB, & TAKXE MPU HAIMYMK CIUIOYECHHOU
KOMaH/Ibl CIEHHUAIIMUCTOB U3 BCEX MHTEPECYIOIIUX OOJacTel 3HaHUM, MOJydaeTcs
HE TOJIbKO MPOBECTH MOJIHBIMA aHAJU3, HO U BBISIBUTh HEIOCTATKU B TOW WJIM MHOMU

chepe neaTenbHOCTH (PUPMBI.

WHHOBAILIMOHHBIN ESP-IIOAXO0/ IIPU OBYYEHUU CTYJEHTOB
TEXHUYECKOM HAITPABJIEHHOCTH

Mapuenok E.A.

Hayunblil pyKOoBOUTENb — CTApIIM npenoaaBaTenb, CTonooBckas MLA.
MAMU, kad. U-12
e-mail: elena.marceniuk@gmail.com

D@ heKTUBHOCTh TpEnoJaBaHusl s3bIKa Il MPO(ECCHOHANIBHBIX IENIeH ¢
HEAbI0  Pa3BUTHS  HWHOA3BIUHONM  NPO(ECCHOHATBLHOM  KOMMYHHKATHBHOU
KOMITETEHIIUU OyIyIIMX CIELHUATUCTOB JAaBHO BOJHYET HMCCIeqoBaTeNel npobdieM
WHOSI3BIYHOTO OOYYCHHsI B HEJIMHTBUCTHYECKUX BYy3axX. AKTyaJdbHOU SBISETCS
npo0iemMa ONTUMHU3AINK U TTOBBIIICHUS KaYeCTBa S3bIKOBOM U MPOPECCUOHATBHON
MOATOTOBKM MHYKEHEPHBIX KaJIpOB B TEXHUYECKOM BY3€ HA OCHOBE CMEIIAHHOTO
00yueHus.

TexHonoruss cmemaHHoro oOy4YeHHUs SBISIETCS JEHCTBEHHBIM CIIOCOOOM
peuienust mpoOaeMbl. CMmenianHoe 00ydeHHe MpeAcTaBisieT co00M KOMOMHAIUIO
3aHATUHA C TpPEernojaBaTeleM M 3JEKTPOHHOE OO0y4YeHHE C HCIOJIb30BAHUEM
nudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. (OcCOOEHHO akKTyaJdbHBIM B 3TOH
TexHoJioruu sasisercss ESP — noaxo.

Jebunut ayIuTOPHOrO BpPEMEHH  SIBISETCA OJHOW U3  MPUYHH
ucnonbp3oBanus ESP-noaxona. B yHHBEpcUTETE MOBBIIAETCS OTBETCTBEHHOCTH
CTYJIGHTa TIPU WU3YYEHUU AHTJIMUCKOTO S3bIKA, YTO TAKXKE CBSI3aHO C JMeDUIIMTOM
yueOHOro BpeMeHu. Eciii B 1IKOJIe BCe HAXOAUTCA MO KOHTPOJIEM YUMTENs, TO B

BY3€ CTYJIEHTY NIPEJCTABISAECTCA BBIOOP cCaMOMYy OMNPEIEATh U INIAHUPOBATh CBOIO
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y4eOHYIO NIESATEeNbHOCTh, T.€. BBHIOMpAaTh O00BEM pabOTHl MPU HU3YUYEHUHU, CPOKHU
BBITIOJIHEHUS 3aJaHMil, pa3auyarh TJABHOE M BTOPOCTENEHHOE, PAaCCTABIATH
NPUOPUTETHIL. 3a/Jauya MpenojaBarelis 3aKIouYaeTcsl B OpraHu3aluu  yuyeOHOro
npoiiecca Juisi HOATOTOBKH KOMIIETEHTHOTO CIIEHUAIIUCTA.

[IpuMeHeHne TEXHOIOTUIM CMEIIaHHOTO O0YyUYEeHUsI IOMOTaeT PEIIUTh 3a7auy
Ka4eCTBEHHOM  METOAMYECKON  mojjepkku 1mpernojasatens ESP, naBas
BO3MOXHOCTh ~ OpPraHM30BaTh  IpoliecC  OOydeHHs  HEMOCPEACTBEHHO B
00pa3oBaTEIbHOM YUPEKICHUH U 32 ero npeaenamu. Cmemannoe o0yyenue ESP B
TEXHUYECKOM BY3€ TMpEJCTaBIsieT CO00M JIeATeNbHOCTh C MPUMEHEHHUEM
MH(QOPMAIIMOHHBIX TEXHOJOTHM M TEXHUYECKUX CPEACTB, OO0ECIeunBaroOmnx
b (deKTUBHOE B3aMMOJICHCTBUE CTYJIEHTOB W MpernoaaBaTeneil. B To sxe Bpems
UCIOJIb30BAaHUE TAaKUX TEXHOJIOTHUH 3aKja/JblBa€T OCHOBBI CaMOOOYYEHHS U
CO3/IA€T MPEINOCHUIKM W YCIOBHS Uil peallu3ali KOHUEIIMU HETPEPBIBHOTO

caM000pa30BaHMs B TEUCHUE BCCH KU3HH.

OILIEHKA BJIUSIHUS NTHO®OPMAIIMOHHBIX TEXHOJIOT' U
B AEATEJIBHOCTHU MEHEJI’KEPA
Makaaruna E.A., Makjaaruaa O.A.

Hayunslil pykoBoauTenb — JOUEHT, K.3.H. Jroaton T.1O.
Crynunckuit punnan MOIOA kad. «uY»
e-mail: evgenia.mk98@mail.ru

[TocTosiHHO MeHsIoIascs pPbIHOYHAA Cpela JUKTYeT CBOU YCJIOBUS K
(dbopMUPOBaHUIO CUCTEMBI BeJICHUS OM3HECA, TPH STOM B HAaWOOJBIICH CTENEHH 3TO
nposiBisieTcss B MHGOPMALMOHHOM COCTaBISIOLIEH MOJENIM MEHEIKMEHTA.
Cnegyer OTMETUTh, YTO OT YPOBHSI TEXHHUYECKOIO pa3BUTUS JaHHOM cdepbl
3aBUCAT MHOIME II0Ka3aTelI, IOCKOJIbKY IIEPEAOBBIE TEXHOJIOIMU I103BOJISIOT

HauOonee »3¢dexkTuBHO o0O0padaThiBaTh HHQPOPMAIUIO, CIIOCOOCTBYIOT OoJiee
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CKOpOMY TMPOBEICHUIO CHEJOK M B LEJIOM BIMUSIOT HAa CKOPOCTb NPHUHATUS U
peanuzaiuu pa3padaTbIBAEMbIX U PEATU3yEMbIX PEIICHUH.

Menemxep ¢ TOYKH 3peHUs HHGOPMALMOHHOW MOJIETU IMOHUMAETCSl Kak
CcyOBEeKT, MPOU3BOIALIMN OTOOP Hambosee BaXKHBIX CBEJICHUM, €€ aHAIUTUYECKON
00pa0boTKH, GOpMUPOBAHUS U TPEOOPA30BAHUS B BUJIC YIIPABICHUECKUX PEIICHUH.
Kak mpaBmino, momoOHbIE pEIIeHUs MOTYT OXBaThIBaTh Pa3iUYHbIE BPEMEHHBIC
IPOMEKYTKUA — OT HECKOJIbKUX MECSIEB (OMepaTUBHbIC PEIICHUS) A0 HECKOJIbKHUX
et (crparermyeckue pemieHus). [Ipy 3ToM pellleHHsT OCHOBBIBAIOTCS Ha
MOJIYYCHHBIX JIAHHBIX, a TAK)KE CTEIIEHU MOJHOTHI UX MEePepadOTKU.

B mocnennue ronpl cUCcTeMa MEHEIKMEHTa YK€ HE MOXKET HOPMAaJIbHO
GyHKIHOHUPOBATH 0€3 CHEeIUaATbHBIX AHATUTHYECKUX MPOTPAMMHBIX MTPOIYKTOB, a
TaK)K€ KOMIBIOTEPHOM TEXHUKH, TO3BOJISIONICH TiepepabaThiBaTh JAaHHbBIC.
[IpuMeHeHUEe  KOMIBIOTEPHBIX TEXHUYECKUX YCTPOMCTB HE  TOJBKO B
MEHEKMEHTE, HO U B JII000M cepe nesTeTbHOCTH HaXOAUTCS TOJ BIUSHUEM HE
TOJIbKO JWHAMUKHA HWHHOBAIIMOHHBIX PEBOJIOUMN M HAYyYHO-TEXHUYECKOTO
nporpecca, HO U paclIiupeHreM Habopa METOIMK, UCTIOIb3yeMBbIX Mpu 00paboTKe
CBEIECHUM.

Hauapmiasics Hay4HO-TeXHHMUYECKass peBojtonuss B 80-ble TOJbl MpHUBEia K
BHEJIPCHHUIO KOMIIBIOTEPHOM W O(PUCHOH TEXHHMKH, YTO, B CBOI OYEpE.lb,
MO3BOJIMJIO aBTOMATU3UPOBATh 00PAa0OTKY JIAHHBIX U BECTH YUET J1a’ke HEOOJIbIIUM
KOMITaHUSIM, KOTOPBhIE HE UMEIH TOTJa BHICOKOKBATU()HUIIMPOBAHHOTO MEPCOHAIA.
Crnenyer OTMETUTh, UTO BCE MOCTYNAIOIINE CBEACHUS B PACIOPSIKEHUE KOMIIAaHUU
paccpeoTOUUBAIOTCS B JIOKAIBHOU ceTu mpeanpusitus. OrpoMHOe 3HAYEHHE Ha
JAHHBIA MOMEHT HWMEIOT JIOKaJbHbIE KOMIIBIOTEPHBIE CETH, [O3BOJISIIOLINE
0oOMeHMBaThCS HUHPOpPMaALIEN MEX]Ty KOMIIAaHUSIMH, TO €CTh, MOJy4das pa3pelieHue

HCIIOJIb30BaTh «1Y’KHC)» CBCIACHHA. Panee ux CI)YHKI_II/II/I BBIIIOJIHAJIN TPOMO3AKUC
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MHOI'OTCPMHUHAJIBHBIC allraparsbl. PaCCMOTpI/IM, KakK pa3BUBAIUCH

MH()OPMAIIMOHHBIE TEXHOJIOTUH C TCUCHUEM BPEMEHH.
Ta6auna 1

JBoI0ONUA HHPOPMAIMOHHBIX TEXHOJIOTHI

Tun npumenseMbIX
Iepuon Tun TexHosoruu
TEeXHUYECKHX CPeICTB

[1epo, YCPHWIBHULIA, PYyYHBIE

J10 BTOPOM moJsioBUHBI XIX .
py4HOH
CpelcTBa cuera

BCKa

koHen XIX Bexka — 40-¢ T. N MUIIYIIasi MAlTuHKA, Tenerpad,
MEXaHUYECKUI
XX Beka apudmMomeTp

nepBbie JlaMmnoBbie OBM,
. ANEKTPUYECKUE THUIITYIIIHIE
40-e rr. — 60-¢ rr. XX Beka JIIEKTPUUECKUI P Y
MAaIIHKY, [IOPTaTUBHBIC
JTUKTO(OHBI
ooinbire OBM,
70-e rr. — cepeaunna 80-x IT. .
AIIEKTPOHHBIN aBTOMATHU3HPOBAHHBIEC CHCTEMBbI
XX Beka
ynpasnenus (ACY)
MEPCOHANIbHBIA KOMITBIOTED,
JIOKaJIbHBIE CETH, TEKCTOBbBIC

cepeauna 80-x rr. — 90-e rT. . .
HOBBIN (KOMIIBIOTEPHBIH)
XX Beka pENAaKTOpHl, UHTEPHET,

JIEKTPOHHASI [TOYTa
AJIEKTPOHHBIN OdHuC,
MyJIbTUMEANA, DJIEKTPOHHBIN

cepenuna 90-x rr. XX Beka HOBEHILINI AIOKYMEHTO000pOT,
KOpIIOpaTUBHBIE U
TpaHCHAIMOHAJIbHBIC
UH(POPMALIMOHHBIE CUCTEMBI

BHJICOTIOUTA,
BUJICOKOH(EPEHIINS, YIIPaBICHHE
3HAaHUSAMH U HOBALIMSAMH,
npoHukHoBeHHe YT B ObITOBBIE
IPUOOPHI

¢ 1995 r. XX Beka OECIIPOBOIHBIC CETH

Ha ocHoBanum HaHHOﬁ Ta6J'H/II_II>I MOXHO CAaACJIaTb BBIBOJ O TOM, 4YTO
I/IH(i)OpMaI_II/IOHHBIG TCXHOJIOTUM AKTHBHO PAa3BHBAKOTCA W IMPUMCHAIOTCA B

NEATENbHOCTH ~ XO3SMCTBYIOIIMX 3KOHOMHYECKHX CYOBEKTOB (IpEeANpUATHH,

OpraHu3aINii) C 1EIbI0 MOBBIMECHUS 3PPEKTUBHOCTH PAOOTHI.
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CambIM  CYILIECTBEHHBIM HaNpaBJIECHUEM MPUMEHEHUS KOMIIbIOTEPHOU
TEXHUKU B OW3HEC cpele SBWIOCh MCMOJIb30BaHHe MHTepHETa HE TOJIBKO Kak
CpelncTBa MOYTHI, HO W KaK METOJIa OCYIIECTBICHUS CBOMX padounx (PyHKIUN B
oHNalH-pexkuMe. VIMEeHHO Tpu momomM O(HCHONM M KOMIBIOTEPHOM TEXHHKHU
yIOpaBJIE€HYECKUN TMEpCOHANl, BIPOYEM, KaK M KaXKIbId YEJIOBEK, MOXKET
UCIIOJIb30BaTh COOpaHHBIE 3a BCIO HCTOPHIO YEJOBEYECTBA 3HAHUS, WX
nepepadoTarh, ONMUPaAsACh HA WHHOBALMOHHBIE TEXHOJOTUU. DTH (HAKTOPHI UMEIOT
OTPOMHOE 3HAa4YeHUE, KaK NIl MpodeCCHOHATBHOTO POCTA, TaK W IJIS Pa3BUTHUS
HAay4YHO-MHHOBAlMOHHOTO  TOTEHIHala KOMIIAHHUM, IIOCKOJbKY IIOCTOSIHHO
pa3BUBAIOIIME TEXHUYECKHUE WHHOBAIIMM 3aCTaBISAIOT (opMHpoBaTh Bce Ooliee
KECTKHE TpeOOBaHUS K CIIElUATUCTaM, paboTaronmM B cepe MeHeHKMEHTa Ha
J1000M YPOBHE YNPaABIEHUS MPEANPUITHEM.

HecoMHeHHO, BBICOKHI ypOBEHb MHHOBAIIMOHHOTO PAa3BUTHS, IIpoOrpecca B
UH(OPMAITMOHHBIX TEXHOJIOTUSAX OKa3bIBAET CYIIECTBEHHOE BIMSHUE HA MPOIECC U
COJIep’)KaHUe BBIPAOATHIBAEMBIX YIPABICHYECKUX pELICHUM, a OHHU, B CBOIO
ouepelib, BIUAIOT Ha MEPCHEKTUBBI PA3BUTUSI CAMOM KOMIIAHUHU, €€ TMOJIOKEHUE Ha

PBIHKC U KOHKprHTOCHOCO6HOCTL

Hcnonp3oBanne WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
MO3BOJISIET  KaXKIOMY  XO3MWCTBYIOIIEMY  JKOHOMHUYECKOMY  CYOBEKTY
(mpeanpusTHIO, OpraHW3alud W T.I.) ¢ HauOombiled 3¢h(OEKTUBHOCTHIO BECTH

CBOIO ACATCIBHOCTD 1 JOCTUI'aTh OHpCI[eJ'IéHHBIX ueneﬁ.

80



YeTBepTada MoJioZiexxHad MeKBY30BCKasd HAyYHO-IIpaKTU4ecKas
koHdpepenuusa «KOJAYEBCKUE YTEHUA»

MPOBJEMBI PA3BBUTHUA KJTACTEPHOM MMOJIMTUKH
CTYIIMHCKOI'O MYHHUIIUITAJIBHOT'O OBPA3OBAHMUA

HNBanamkun [[.A.

Hayunslii pykoBoauTens — K.3.H. Kadbun H. I1.
Crynunckuii pumman AHO BO PocHOY
e-mail: mmtk-st@yandex.ru

Co3manne 0coOBIX DKOHOMHYECKHUX 30H B MOCKOBCKOI 00JIaCTH HEOOXOIUMO
JUISL CTUMYJIMPOBAHUSL COLIMATIbHO-3KOHOMUYECKOTO Pa3BUTHUSI PErMOHA 3a CUET
CO37aHUsl  JIOTIOJIHUTENIbHBIX pa0OYMX MECT, TMPUBICYCHUS WHBECTULUNA U
YBEJINYEHUS HAJIOTOBBIX MOCTYIJICHUN B OFO/KEThI BCEX YPOBHEH.

B Poccun cucremMHoe pa3BUTHE OCOOBIX SKOHOMHUYECKHUX 30H HAYaJOCh B
2005 roxy, ¢ MmoMenTa npunsatusa denepanbHoro 3akona 06 033 22.07.2005 roaa.
Ocobast sKOHOMHUYECKasi 30Ha CO3AaeTcsa Ha JBaauaTh JieT. Cpok CylecTBOBaHUS
033 npoJIeHUI0 HE TTOJICHKUT.

[Ipencenarens IIpaBurensctBa PO  [mutpnii Mensenes mnoamnucan
[TocranoBneHnue, noarorosiieHHoe MuH3KkoHOMpasBuTua Poccuun, o co3pgaHuu B
CrynuHckoM paiione MockoBckoid oOnactu HoBo OD3  IPOMBIIIEHHO-
MPOU3BOJICTBEHHOTO THUMAa. Takoe pelieHrne No3BOJIUT MOBBICUTh UHBECTUIIMOHHYIO
IPUBJIEKATEILHOCTh PEruoHa, CcGOPMHUPYET YCIOBUS JMJIS CO3[aHUS HOBBIX
KOHKYPEHTOCTIOCOOHBIX 00pabaThIBaIOIINX 171 BBICOKOTEXHOJIOTUYHBIX
IPOU3BOJICTB CYOBEKTAMU MAJIOr0 U CPEAHEro OM3Heca, MO3BOJIUT CO3/1aTh HOBBIE
paboumne mecra.

[ToanvicaHHBIM TMOCTAHOBJIIEHHEM YTBEP)KIAETCS PEIICHHE O CO3/JIaHMHM Ha
tepputopuri  CTYNMHMHCKOTO MYHHUIIMIIAJLHOTO paiioHa MOCKOBCKO# obnactu
0Cc000i1 PKOHOMHYECKON 30HBI MPOMBIIUIEHHO-IPOU3BOACTBEHHOr0 Tuma (033
«Crynuno Ksaapar»). Pesunenramu CTynMHCKOM SKOHOMHYECKOM 30HBI Ha

nanHbelii MOMeHT sBistoTCs: OO0 «ApBanycy, OO0 «Mumn ®@ync CtynuHo».
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Crpourcsi: OO0 «HITIO Kpacko», OO0 «Denukcy. Tak ke B IPOEKTE HAXOIATCS:
000 «MeCun», OO0 «JI Tekc», OO0 «enorpo», OO0 «ABanoH — CTynuHO
KBangpar»

Ha ceroansiminuii J€Hb TIPU CTOJIb BBICOKOM YPOBHE ONEPUPOBAHUS
MOHSTUEM «KJIACTE€pHAas MOJUTHUKA», IO CUX MOp HE MPEIJIOKEHO ero Hambosiee
4eTKoro ompeaeneHus. [lom >TuM TepMUHOM OOBIYHO TIOHMMAETCs Ha0op
WHCTPYMEHTOB, HEOOXOAUMBIX i (DOPMHUPOBAHUSI CETEBBIX TEPPUTOPHATBHBIX
00benMHeHUH (KJ1acTepoB).

IIpy >TOM, OCHOBHBIM D3JIEMEHTOM KJIACTEPHOM TMOJUTUKU BBICTYNAET
KOHKYPEHTOCTIOCOOHOCTh TOTO WJIM HMHOTO Kiactepa. Jpyrumu cioBamu, myTeM
YCUJICHUSI KOHKYPEHIIUM MEXAYy MPEeANPUSTUSIMU BHYTPHU KJIacTepa, JOCTUTAETCs
yCUJICHHE TO3UIMi Kiactepa B ueaoM. ComnepHHYECTBO BHYTPU KJacTepa
CIOCOOCTBYET TIOWCKY ¥ BBIPAOOTKE MHHOBAIMOHHBIX PEIICHUN, HOBBIX CIIOCOOOB
OpraHM3alliM MPOU3BOJICTBA, HOBBIX CIIOCOOOB 3aBOCBAHMS JIOBEPHUSI U MOIICPIKKN
Biacteil. Mcxoas u3 BBINMIEU3I0KEHHOTO, MOXKHO YTBEPXKIaTh, YTO KiacTepHas
MOJINTHKA aKKyMYJIUPYET B ce0€ MHTEPECHl OTPACICBOM MOTUTHKU, PETHOHATBHON
MOJUTUKNA TI0 MOJJIEPKKE MPEANPUHUMATENIHLCTBA, IMOJUTUKE I10 IPHUBJICUCHUIO
WHBECTUIIMOHHBIX PECYPCOB, MHHOBAIITMOHHOM MOJUTHUKHU.

Peanuzanus KiaacTepHOM MOJUTHUKHM TO3BOJISIET CBECTH K MHUHUMYMY WJIH
MOJIHOCTBIO YCTPAHUTh T€ Oapbepbl, KOTOPhIE TOPMO3ST B3aUMOJACHCTBHE MEXKIY
OpeANpUSTUIMHU, BXOASIIMMU B Kjactep. IloaTomy opranam BiacTH JOJKHA
OTBOJIUTHCSI CYIIECTBEHHAs POJIb MPU MPOBEJACHUU KJIACTEPHOW IMOJIUTUKHU, B T.4.
B YacTM CO3JaHHusl HMHPPACTPYKTYpbl, oOecredeHuss UHGOPMAIMOHHON
MpPO3paYHOCTH, TIOMOIIM B IPUBJIEUEHUH pecypcoB u Jip. OaHako, B CBS3U
C pa3JIMYHOM  HANPABJIECHHOCTBHIO  JICSATEIBHOCTH  KJIACTEPOB,  IMOJIXOMIbI

K peain3aliiuu KHaCTepHOﬁ MOJIMTUKHU TAKKC MOT'YT Pa3jindaThbCA.

82



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

HecmoTpst Ha TO, 4YTO peanu3aiys KJIACTEPHON TMOJHUTUKU OOeImaer
MOTEHIMAJIbHBIM POCT MOKA3aTEJIE SKOHOMHUKH PETMOHA, HA MyTHU €€ BHEAPECHUSA
CYIIECTBYIOT U OIpPEEICHHBIE TPOOIEMbI, KOTOPbIE MOKHO Pa3OUTh MO rPpyInam:

- IPOOJIEMBI, PUCYIIHE CAMOMY TIPOLIECCY peaTnu3aliK MOTUTUKY;

- MpOOJIEMbI, TPUCYIIME DKOHOMHYECKOMY TOJOKEHUIO TEPPUTOPHH, Ha
KOTOPOU IUIAHUPYETCS peain3anus MOJUTHKY,

- MpoOJIeMBbI,  CBSI3AHHBIE  C OCOOGHHOCTAMM  pEaIM3ald  TOJUTUKH

B PA3JIMYHBIX OTPACIIAX YKOHOMHUKHU.

CerogHsi UMeeTCss MHOYKECTBO CTpPATErui, TAKTUK peaau3aluy KIacTEpHON
HOJUTUKH, 0CO00€ BHUMAHHUE YJNEISCTCS TEM, KOTOpBIE IO3BOJSIOT JIOCTHYb
MaKCHUMAaJIbHOTO pe3yjbTaTa MpU MUHUMAIbHBIX 3aTparax. [lostomy, Hambolee
3HaYMMOM MpoOJEMOIl BBICTYNAET MOMCK HAaWJIy4IlEro BapHaHTa WIM crocoda
OpraHMU3alMy KJIaCTEPHOU MOJUTHUKU. IIpu 3TOM ciienyer uMeTs B BULY, 4TO €CIIU
JUIsL OJIHOTO KJacTepa KOHKpETHas MOJUTHKAa ObUla YCHEIIHOM, TO 3TO HE
00s3aTeIbHO NPHUBET K YCHEUIHOCTH NPUMEHUTENIBHO K APYroMy kiacrepy. Bo
n30exaHue JaHHOW CHUTyalldd PEruOHabHBIM BJIACTSIM HEOOXOAMMO YETKO
IPEACTaBIATh OCOOCHHOCTU MOJAKOHTPOJILHOW TEPPUTOPUHU, €€ YHUKAJIbHOCTH
Y IIOTEHLHAAIL.

Hpyroii mpoOieMoi BBICTyHaeT MOJAMEHA TMOHSATHUM, T.€. BJIACTH, CTaparoCh
IIPUBJICYb B CBOW PETMOH IOTEHUHAIBHBIX HHBECTOPOB, OIEPUPYS TEPMUHOM
«KJIacTep» Kak MOJHBIM OpeHaoM. Hampumep, B HEKOTOPBIX pPErHOHaxX KpYyITHbIE
IPOMBIIUICHHbIE MPEANPUITHS 1O TOJUTUYECKUM MOTHBAM  OOBSBISIOTCS
KJIACTEPAMHM, XOTsI TAKOBBIMU HA CAMOM JIEJI€ HE SIBJISIFOTCHL.

Taxxe cpeau mnpobiieM peanu3alud KIACTEPHOM TMOJMTUKU B PErHOHAX
Poccnn MOKHO BBIIETUTD CIIEAYIONINE:

- MaJIblii OU3HEC BCE €I1Ie HAXOAUTCS B CTaIUU PA3BUTHS;
- OTCYTCTBUE HEOOXOIUMON UHMPACTPYKTYPHI;
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- OTCYTCTBHE  JIOBEPHUTEIIbHBIX OTHOIIEHUH MEXIy MPEeACTaBUTEISIMU
peANPUHUMATEIHCTBA U OpraHaMU BIIACTH.
Takum oOpa3om, BIENSIX peELICHUs] YKa3aHHBIX MpodJieM, HeoOxoauma

CliakeHHass paboTa OW3HEca W MPAaBUTEILCTBA, YCHJICHHE B3aWMOIIOHUMAHUS
Y COTPYJHHUYECTBA MEXKITY BCEMH YYAaCTHUKAMH KJIACTEPHOU TOJUTHUKH, W TOJIHKO

TOTrJa MOTI'YT OBITH AOCTHUTHYTBI IOJIOKUTCIIBHBIC PC3YJIbTATHI.

KOPIIOPATUBHASA CONUAJIBHAS OTBETCTBEHHOCTbD
Ilnakcun A.A., MeabuenkoB A.O.

Hayunslii pykoBoauresns — noueHTt Epemenckas JI.U
Crynunckuit pumman MAU, kad. «uyY»
e-mail: 111296sasha@mail.ru

I[TAO HIII «Anspocuna» — Bexayliee NPEINpUATHE IO pa3pabOTKe U
IPOU3BOJCTBY BCIIOMOTAaTENIbHBIX Ta30TypOMHHBIX JBUTaTeNed, BO3IYIIHbIX
BUHTOB M CHCTEM HUX pPEryJUpOBaHHs, BUHTOBEHTWIATOPOB, HIAPHUKOBUHTOBBIX
npeoOpazoBaTeneld JUisi U3MEHEHHsI CTPEIOBUHOCTU Kphblla camojieTa U JPYyrux
arperaToB aBUallMOHHOI'O HA3HAYEHUS.

[Iponykuusi, BblIlTyCKaemas MNPEIIPUATHEM, COCTOUT M3 JIBYX OCHOBHBIX
BU/JIOB:

- BO3AYLUHBIE BUHTHI U UX PETYIIATOPHI;

- BCTIOMOTaTeJIbHbIE Ia30TypONHHbIE IBUTATEIH.

Takxe npennpusaTHE OKa3bIBACT IIOJHBIA CIIEKTP YCIyI IIO CEPBUCHOMY
oO0CTyXMBaHUIO  (PEMOHT, TMPOJJICHHE PECypcoB U  CPOKOB  CIY>KOBI
pa3pabaTbIBaeMbIX U3/1EIUI C BHIE3/IOM CIIELUATINCTOB B JIIOOYIO TOUKY MUPA).

[IpenmpusiTie OTHOCUTCS K CAMOJIETOCTPOUTEIIBHOM OTPACIH.

ITAO HIIIT «Aspocuna» sBASETCS OJHUM M3 BEAYLIUX MNPEANPUITHI MO
IIPOU3BOJCTBO J€TAJEC, KOTOPBIE HCIOJIB3YIOTCA B JIETATEIbHBIX allaparax.

Kommnanus CTPEMHUTCH paCIIUPUThL CBOC IIPOU3BOACTBO U BBIMTH HA HOBBIC PBIHKH.
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OO6mast yucieHHOCTh mepcoHana, 3anstoro Ha [TAO HUM «Anspocuna»
cocrapisier npumepHo 1000 dyenoBek. M3 HUX UHKEHEPHO-TEXHUYECKUE
pabotauku (UTP) cocrasmsitor 45%, padboune — 50%. OcTtanbhbie 5% BBITOIHSIOT
obcnyxuBarone ¢GyHkuu (MenpaboTHuku u T.1.). B rpynmy UTP Bxogsar
BBICOKOKBAJIM(DUIIMPOBAHHBIE HMH)XCHEPHO-TEXHUUECKHE PAOOTHUKH, a TaKkKe
OTJIeTT MapKETUHTA, TPYIINa JOTOBOPOB, A IMUHUCTPATHBHBIN ITEPCOHAIL.

Cnucok ureparypsl
1. OdunmanbHbli calT. [DIEKTpOoHHBIM pecypc] — Pexum gocrtyna:

www.aerosila.ru

2.Caiit ITAO HIIII «Aspocuna» [DneKkTpoHHBIN pecypc]| — Pexxum nocryna:
https://www.aviaport.ru/directory/aviatirms/80/

3. O6bmme cenenuss ITAO HIIII «Aspocuna» [DneKkTpoHHBIH pecypc| —

Pexxum nocryna: http://www.finmarket.ru/database/organization/?fid=87430

HAYYHBIE UCCJIEJJOBAHUS B OBJIACTU NOBEJEHYECKOM
YKOHOMHUUYECKOUN TEOPUU
becnaabuukos A.U., Ky3nenosa IL.A.

Hayunslii pykoBoauTens — qoueHt Crennosa O.B.
Crynunckuit punnan MAU, kad. «uyY»
e-mail: Temniii@yandex.ru

JlanHass craTbs noOcBslleHa Bkiany Puuapna Tanepa B u3ydeHue
MOBEJICHYECKO YKOHOMUKH.

HccnenoBarenn moBeAEHYECKOM 3KOHOMHYECKOW TEOPHUHU PACCMATPUBAOT
npoOIeMbl, aKTyaJbHBIC NJIi COBPEMEHHOW HAYKU M XO3SHCTBEHHOW MPAKTHKH,
BBISIBJISIIOIIME, KaKUM OOpa3oM T€ WX HMHbIE (PAKTOPhl BIMSIIOT Ha MPUHSTHE

HPKOHOMUYECKUX perieHuit [1].
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Puuapn Tanep — U3BECTHBIN aMEPUKAHCKUN 3KOHOMUCT. 32 CBOM Hay4YHbIE
U3BICKaHUs cTajl jJaypearoM npemuit CamyanbcoHa u «Io0anbHasi SKOHOMHUKay, a
B 2017 rogy - naypeatom HobeneBckoit mpemun.

Tanep 1OCKOHANIBHO U3YyYUIT SMOIUMHU, KOTOPbIE PYKOBOJAT MOTPEOUTENIEM, U
CJI0)KHOCTH, C KOTOPBIMHM MPUXOAUTHCS CTAIKHABATHCS BO BPEMSI MPUHSTHUS TOTO
uinu uHoro peueHus. B cBoent kHure «HoBas moBeneHuyeckas 3KOHOMHUKA», OH
W3JI0KUJI PE3YJIbTAThl CBOETO UCCIIEIOBAHMUS.

CormacHo yTBepxkAeHUsIM Tpodeccopa, Ha TPOTHKEHUH COpPOKa JIET
U3Y4YEHUS] OH HE BCTPETUJI HU OJHOTO Ciydyasi, KOrja JIOJU Belu Obl ceOs TOYHO
COTJIACHO BBIBEJICHHBIM JKOHOMUYECKUM MOJENSM, OMNPEACISIONUM OOBIYHOTO
YEJI0BEKa, KaK UCKIIIOYUTENILHO PAllMOHATBLHOTO, «homo economicusy.

Hecmotpss Ha TO, 4YTO MHOTHE 3KOHOMMCTBHI MPOJOJIKUTEIBHOE BPEMS
OTKa3bIBAJIUCh IPUHUMATh BO BHUMAHWE BBEJICHUE 00JIee TOUHBIX XapaKTEPUCTHK
ONPEAECICHNUS IIOBEACHUSI JIIOAEU Uil COCTABJICHHBIX HMMU 3KOHOMHYECKHUX
Mojiesiei, OOHOBJIEHME SKOHOMHMYECKONW TEOpPUU MPOHU3OILIO0 TOJIBKO Onarojaps
MOSIBJIEHUI0 MOJIOABIX KPEATHUBHBIX 3KOHOMHUCTOB, KOTOPBIE MOIJIM PUCKHYTH H
OCTaBUTh TPAJIULMOHHBIE MOJAXOJbl K 3KOHOMMKE B IOHUCKAax JAPYroro B3rJIsla.
NmenHo TakuM 00pa3oMm, yTBepxkaaer Tanep, MNOSBUJIACh «IIOBEIECHYECKas
SKOHOMHUKa» [2].

HanpaBnenue wuccneqoBaHuii, HMMEHYEMOE €ro CTOPOHHUKAMHM  Kak
MOBEJICHYECKAss OJKOHOMHMKA, HABCErJa OCTAHETCS  BEPHBIM  CIIyTHHKOM
HPKOHOMUYECKOI HayKu!

Cnucok Jurepatypbl

1. Pynesa B.I'., CrennoBa O.B. «HaumonanbHasi sxoHomuka Poccuu: eé
COBPEMEHHOE COCTOSIHME U KOHKYPEHTOCIOCOOHOCThY // B cOopHuke: Ponib Hayku
B pa3BuTuu obuiectBa. COOpHUK cTaTteil MexayHapoaHON Hay4YHO-MIPAKTUYECKON

koH(pepennuu. OTBeTcTBeHHBIN pepakTop: CykuacsH Acatyp AnsoeproBud. 2015.
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2. Tanep P. «HoBast noBeneHyeckass skoHoMuKa. [louemy sroau HapyumaroT

npaBuiia TPAAUILMOHHOW SKOHOMUKH U KaK Ha 3TOM 3apaboTarby, 2017.

OLEHKA MPOMBIIIVIEHHO-TPOU3BOJACTBEHHOI'O
IMNOTEHIUAJIA ITPEAITIPUATHUU CTYIIMHCKOI'O PAUOHA

3unoBbeBa E.M.

Hayunb1it pykoBoauTENb — TOLEHT, K.3.H., CTrenHOBa O.B.
Crynunckuit punuan MAU, kad. «BuyY»
e-mail: Katenka.Zinoveva@yandex.ru

B HBIHEMIHMX pPBIHOYHBIX YCIOBUSAX OOBEKTHMBHAS OIIEHKAa pPEabHbIX
BO3MOXKHOCTEH TMPEANpUsATUS, a TaKXKe IapaMeTpPOB U XapaKTEPUCTUK €ro
TEXHUYECKOTr0 TMOTEHIMajda MMEIT OrpOMHOE 3HAY€HUE [UIi [PUHATHUS
CBOEBPEMEHHBIX SJKOHOMHUYECKHUX, COLUAIBHBIX U TEXHUUYECKUX PEIICHUN, KaK IS
TEKYILIET0, TaK U JIJIsl IEPCIIEKTUBHOTO PA3BUTHSL.

OObexToM uccinenoBanus sBisiercsi CTYNUHCKHM paiioH, HaceleHHe
KOTOPOro cocTaBisieT 121 ThicA4a 4yenoBeK.

B cocraB CrynuHCKOro paiioHa BXOAST TAaKUE€ MPOMBIIIJIEHHBIE THIAHTbI
kak: AO «CrynuHckass MeTautypruueckas komnanusi», AQO «CTynuHCKOE
MAIIMHOCTPOUTENIBHOE  MPOU3BOJACTBEHHOE mpennpustue», OAO Hayuno-
MPOU3BOJACTBEHHOE npeanpusitue «Aspocuna», OO0 «Mapey, OO0 «KamnuHay,
3A0 «Kepama Mapauun», OOO «CxkoBo», OO0 «Kepamorpanutssliii 3aBoa», AO
«CTynuHCKUN XUMHYECKUH 3aBo», 3AO «Maneun», OO0 «Knayd Mucyneinmmy.

N3o0unne mnpou3BOJICTBEHHBIX NPEANPUATHNA JaeT paloHy OTPOMHBIN
NOTeHIMAI B cdepe MPOMBINIUICHHOTO TPOW3BOJICTBA, W JJIA TOTO YTOOBI
MOJIJICP)KUBATh OJArONMpPHUSATHYI0 atMoc(epy Ha BBICOKOM YypOBHE HEOOXOIUMO
KOHIICHTPHUPOBATh UMEIOIIUECS PECYPChI HAa MPUOPUTETHHIC HAMPABICHUS TEXHUKU

Y HAyKH.
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JUis peanu3aly NOCTAaBJIEHHBIX LEJIEH W yAEp)KaHHWA CBOEr0 MecTa B
peditunre B CTYNMHCKOM pailoHE pealiu3yeTcs CTpaTeruss MNPOMBIIIIEHHO-
WHHOBAIIMOHHOTO pa3BuTuss Ha 1nepuon no 2030r. I'maBHom 3amauen
NpEeJIaraéMo CTPaTEeTuy SIBJISIETCS HapallMBAaHHE YEJIOBEUYECKOro KalWTala U
BO3MOXHOCTb 00€CIIeYeHUs] KOMIUIEKCHOM KOHKYPEHTOCIIOCOOHOCTHU paiioHa.

Ha cerognsiminuii  genp Ha  Tepputopud  CTYNMHCKOrO  paiioHa
(GyHKUMOHUPYET  DKCIIEpMMEHTaldbHAs  WHHOBALlMOHHAS  IUIOMIAJKAa IO
IPOMBIIUICHHOMY Pa3BUTHIO, BKIIOYAIONIAs OOBEKTHI, KOTOPHIE MOIACPKHBAIOT
MHHOBAIIMOHHBIM TPOLIECC HAa OCHOBHBIX JTalax OT TE€HEPUPOBAHUA HJIEH 0
CO37]aHusl ONBITHBIX 00pa3LoB. Peanu3anus BXOAAIIMX B HEE MPOEKTOB MO3BOJUT
NOBBICUTh KAaueCTBO JKM3HU JKWATENEH paloHa, CO34aTh MPEANOCBUIKU s
YCTOMYMBOIO HKOHOMHYECKOTO pa3BUTUS U CPOPMUPOBATH  COLMAIBHYIO
UHPPACTPYKTYPY HOBOTO KadecTBa, OOECIEUUTh OJarompusiTHbIC YCIOBHUS IS
IPUBJICYCHHUS] UHBECTULIMN B YKOHOMHUKY paiioHa, a TakXke O0eCHeuuTh MPUpPOCT
o0beMa MPOU3BOACTBA U POCT MPOU3BOUTEILHOCTH TPYAQ.

[IpeanpusTust paiiloHa UMEIOT MOITHYI0 KOHCTPYKTOPCKYIO 0asy, cepuitHOe
IIPOU3BOJICTBO, XOPOILIO OCHAIEHHbIE MHCTPYMEHTAIBHO OOOpY/IOBAaHHBIE II€Xa.
BBeneHbl B 3KCIUTyaTallMIO JBa MPEAIPHUATHS: 3aBOJA MO MPOU3BOJICTBY CYyXHX
ctpoutenbHbix cmeceit OO0 «Kamapon-Manuno», mpoBeneHbl padOTHI 10
pacuipennio (HpaOpuku 1O M3rOTOBJICHUIO KOPMOB [UIsl JOMAIIHUX >KUBOTHBIX
000 «Mapcy. [IpoomKuIoch TEXHUYECKOE MEPEBOOPYHKEHUE U PEKOHCTPYKLIMS
AO «CMK», AO «CMIIII», ITAO HIIIT «Aspocumna.

VYxe co37aroTcs CHUCTEMbl TEPPUTOPHM MEPCIEKTUBHOIO  Pa3BUTHS,
BKJIFOYAIOUINX TakWe OOBEKThl Kak: MHOTOQYHKIMOHaIbHBIA mapk «llImaroBo»
(Ctynuno-2), uHaycTpuanbHbii nmapk «O0pa3oBoy», arponpoOMBIIUIICHHBIM HapK
«['oponumie», nHAyCTpUaIbHBIA MapK «CTYyNHUHO», MHOTOMYHKIIMOHATIBHBIA MapK

«KusicoBoy». JlanHbie 00BEKTHI oObOecmedaT paloH HOBBIMHU MPOMBIILICHHBIMU
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30HaMH, KOTOpble OyAyT NpeJHa3HAUYEHbl MJS Pa3MEIIEHUS MPOMBIIIICHHbBIX
IPEAIPUITUH.

CrynuHCckHil pailoH 001aiaeT MOIIHBIM ITPOU3BOACTBEHHBIM ITOTEHIIUATIOM,
BBIPDAXKCHHBIM B HAJIU4YUU 3EMEJIBHBIX U DJHEPIETUYECKUX PECYPCOB, a TAKKE
BBICOKOKBAJIM(DUIIMPOBAHHBIX ~ TPYJIOBBIX KaJApOB M  XOpOLIO oOecrneyeH
TPAHCIIOPTHO-KOMMYHUKALIMOHHOM, WH)XEHEPHOU 51 IIPOU3BOJACTBEHHOU
uHppacTpykrypoil. Ha teppuropum paiioHa co31aHbl BCE MNPEANOCBUIKU JJIs
YCIIEIIHOTO 3aIlyCKa COBPEMEHHBIX BBICOKOTEXHOJOTHYHBIX IIPOM3BOJCTB B

cKaTble CPOKH, C YETKUM cOOMI0ZiIeHueM Tpaduka paboT 1 TpeGoBaHUM TPOEKTA.

HEMPOTEXHOJIOTUHU — MBICJIU B «OBJIAKAX»

Mumienko B.E.

Hayunsiit pykoBoaurens — [lakyposa E.C.
Crynunckuit punuan MAU, kadenpa «MoaenupoBaHue CUCTEM U
UH(GOPMALIMOHHBIE TEXHOJIOTUI
e-mail: XzedX888@yandex.ru

HeliporexHonorun SBISIOTCS OJHMM M3 HauboJee NEPCHEKTUBHBIX
HalpaBJICHUH COBPEMEHHBbIX OuoTexHosoruil. OHM MO3BOJSAIOT  CO3[aBaTh
TEXHOJIOTMM HE TOJBKO JUIsl TIOBCEIHEBHBIX HYXJ, HO W Ui IALMEHTOB,
CTpaJaroIIMX PA3IMYHBIMU paccTpoiicTBaMU HEpBHOU cucteMsbl. [Ipuyem Oosesnu
HEPBHOM CHUCTEMBl HECYT 3HAQUUTEIBHBIA YPOH OKOHOMHMKE COBPEMEHHOIO
oOuiecTBa, MPEBBIAIONIMN 3aTpaThl, CBSI3aHHBIE C pakoM, OOJE3HSAMHU cepaua U
nnabetoM BMecTe B3AThIMH. «HeliponeT» moapasymeBaeT mnosiBienue natepdeiica
- COEJIMHEHUE MO3ra YeJIOBEKa U KOMIIbIOTEPA, MPEACTABISAIOIET0 COO0N CUCTEMY
nepenaadyn  JJIEKTPUYECKUX HMITYJIbCOB OT HEPBHOW CHUCTEMBI YEJIOBEKA K
3JIEKTPOHHOMY YCTPOMCTBY U 00parHO. OH CTaHET CIEAYIOLIUM 3TallOM Pa3BUTHUS
HelHenHero Murepnera (Web 4.0), B KOTOpOM B3auMMOAEHCTBHE YYaCTHMKOB

(4eoBeK — YEJIOBEK, YEJOBEK — MalllMHA) OYJAET OCYIIECTBIISTHCS C MOMOIIBIO
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HOBBIX HEHPOKOMIBIOTEpHBIX HHTepdeiicoB. [IporHozupyercs mosiBIeHUE
MOJIHOLIEHHOT0 THOPUAHOTO YEJOBEKO-MAaUIMHHOrO MHTEIIekTa. CaMoe IaBHOE,
YTO JIOJDKEH JeNiaTh HEWPOHET — MepefaBarh T€ TUIBI MH(GOPMAIUU, KOTOPHIC
celyac He MOXKET IepeAaBarb CTAHJAPTHBIM HWHTEPHET - Oecco3HaTeNbHbIC
KOMMYHUKAIIMM WM KOMMYHUKAIIMU, UAYyIIME Yepe3 Hallld TeJa, LeJIbHbIC
MEPEKUBAHUS U OIBITHI, KOTOPHIE MOKET UMETh KaXblil YEJIOBEK B OTACIbHOCTH.
DTO COBEpIICHHO HOBOE KayecTBO KoMmyHuKauuii. B wurone 2012 roma
uccnegoBarenn kommnanuu Google 3amyctunu Heiipoceth Ha kiactepe 1000
cepBepoB (16 TeICc. mporeccopHbIX snuep; 1,7 mupa. cBs3ed Mexay HEHpPOHAMH).
3aremM HEMPOHHYIO CeTh pemmniia co3aars komnanus NVIDIA, koropas nonyuunnack
B 6,5 pa3 Oombmie cetd, co3maHHoM Google M crajna KpymHEHIeidn B Mupe
MCKYCCTBEHHOM HEWPOHHOW CEThIO, MPEAHA3HAUYECHHOW [JIsi M3Y4YEHHs Ipolecca
00y4eHUs YEIOBEUYECKOT0 MO3ra.

OcHoBHas 3ajjaua HEUPOCETEl — HE BBHINOJHEHHE BHEIIHUX AJITOPUTMOB, a
BbIpa0OTKa COOCTBEHHBIX B Ipoliecce 00yyeHusi: OTOPAKOBKM HEBEPHBIX PELICHUMN
U yCTpaHeHHus OIHMOOK Kaxxaoro HelpoHa. Ilo mporHo3am, B CKOpOM BpeMEHU
HIMPOKO CTAHYT NPUMEHSTHCS YCTPOMCTBA W WX MPOrpaMMHbIE oOecreyeHus,
BBINOJIHAIOIINE (PYHKIUMU «YMHOIO» HeWpouHtepdeiica ¢ HCKYCCTBEHHBIM
WHTEJUJIEKTOM JJI yIPaBIEHUS COBMECTHOM NESITENbHOCTHIO MYTEM: CUMTHIBAHUS
HEHPOCUTHAJIOB; CO3JaHWs HEWPOCUTHAJIOB; NEPEBOJA CUTHAJIOB B MAIIMHHO-
MOHSATHBIN SI3bIK U 00paTHO; (POPMHUPOBAHUS KOMAH U 3alPOCOB CIEU(UIECKON
COBMECTHOU JnesTenbHOoCTH. K HacTosmeMy BpeMeHH B J1a0OPAaTOPHBIX yCIOBUSX
MOJATBEPXKJICHBl TUIMOTE3bl O MNPUHIUIHAIBHOM  BO3MOXHOCTH  TepeAadu
uH(OpPMAIMK ¢ TTIOMOIILI0 HEHPOTEXHOJOTUI B (hopMarax: OT MO3ra KUBOTHOTO U
YeJIOBEKa HAa KOHEYHOCTb, OT MO3ra >KMBOTHOTO M YEJIOBEKA HA KOMIIBIOTEpP U
00paTHO; OT MO3ra >KMBOTHOTO Ha MO3I JKMBOTHOI'O; OT MO3ra 4eJIOBEKa Ha MO3T

ZKHUBOTHOI'O, OT MO3ra 4C€JIOBCKd Ha MO3I' YCJIOBCKA. B Ommxkaiinee ACCATHUIICTUC
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OKMJIAeTCsl IIMPOKOE BHEIPEHUE BCTPAMBAEMBIX BBIYHUCIUTEIBHBIX YCTPOMCTB,
001aaloMX CEHCOpaMH U akTyaropaMu (YCTPOMCTBO CHCTEMbI aBTOMATHYECKOTO
YIPaBJIEHUS WIN PEryIUPOBaHus, BO3IECHCTBYIOIIEE HA MPOLECC B COOTBETCTBUM C
MoJIydaeMol KOMaHJHOW WH(pOpMaIMe) ajis B3aUMOJICHCTBUS C OKpY’Karolen
cpenoii. K 2020 r. Oynyt co3manbl MHTEpdeichl A ynpaBieHUss OObeKTaMu
UHTEpHETa BElIeH, B TOM 4Hciie U poOOTaMU. YMHBIE BEIlM HAMOJHAT HE TOJIBKO
ropojia, KBapTUpbl, IPOU3BOACTBA U JAOPOTH, HO U Tena jaroaeil. Hocumele BHyTpu
YCTPOMCTBA IPEACTABIAIOT KAHAJIBI BELIAHUS YK€ HE OTIEIbHBIM IPUIIOKEHUAM,
HO OpraHaM M CHCTEMaM OpPraHOB 4YEJOBEYECKOTO TEJd, OTIAEIbHBIM YacTsAM
HEPBHOM CHUCTEMBbl U CYOIMYHOCTSAM (BOCHPUHMMAEMOE CO3HAHHUEM KaK HEYTO
OTIeNIbHOE OT cels, a TakKe BHYTPEHHUH 00pa3, KOTOPBI MOXET COCTOSTh M3

MHOTI'UX OTACIBHBIX «H»).

OIEHKA OPTAHU3AIIUA TPYJA U YITPABJIEHUSA ITEPCOHAJIOM
HA HPOMBINIVIEHHOM HNPEAITPUATHUHN

MakeeBa A.A., Berukoa O.C.

Hayuns1i1 pykoBoauTens — TOLEHT, K.3.H., CrenHoBa O.B.
Crynuuckuit pumman MAU, kad. «uyY»
e-mail: makeeva-anastasia-mak@yandex.ru

Cucrema ynpasieHuUsl IEPCOHATIOM — 3TO COBOKYITHOCTh IIPUEMOB, METOIOB,
TEXHOJIOTUH OpraHu3aluu paboThl C IEPCOHAIIOM.

OnHOM M3 OTIMYMTENBHBIX YEPT COBPEMEHHOTO IPOM3BOJCTBA BBICTYNAET
ero CUjbHasl 3aBHUCHUMOCTb OT KauecTBa paboueill cuibl, (JOpM €€ HCIOJIb30BaHus,
CTEIICHH BOBJICUCHHOCTHM B Ji€la OpraHu3aluuy. YIPaBICHHE MEPCOHAIOM
npuobperaeT Bce Oojee BaXKHOE 3HAUYEHUE Kak (PAKTOp  TMOBBIILICHUS

KOHKprHTOCHOCO6HOCTI/I U JOJITOCPOYHOIO PAa3BUTHUA IPCAIIPUATHUA.

91



YeTBepTada MoJioZiexxHad MeKBY30BCKasd HAyYHO-IIpaKTU4ecKas
koHdpepenuusa «KOJAYEBCKUE YTEHUA»

[IpenmeToM uccienoBaHus JaHHOW pabOThI ABISETCS COAEpKaHUE Ipolecca
OpraHM3aluy Tpylda W ynpasieHus nepcoHasniom Ha Kammpcekxoi I'POC, xotopoe
COCTaBJISIET: OIpEACICHHE NOTPEOHOCTH B IEPCOHANE C YYETOM CTpareruu
Pa3BUTHS PEaNpusaTUs; GopMUPOBAHKE COCTaBa IIEPCOHANA; KapoBasi MOJUTHKA ;
cuctemMa o0Omel u mnpodeccuOHaIbHOM MOArOTOBKM IIE€pCOHaja; orviara u
CTUMYJUPOBAaHHE Tpyda; OLEHKA JACATEJBHOCTH M arTecTallid IEepCOHasa;
MEXJIMYHOCTHBIE OTHOIICHUS MEXAY paOOTHHKAMH, OTHOIICHHUS MEXIY
pabOTHUKAMM U aIMUHUACTpPALMEN TPEANPUSATHUA.

B xanpoBblii cocTaB npeAnpuaTHsi BXOAAT paboure U CiysKalue pa3inyHou
KBIM(UKALMU, CPEIM HUX €CTh KaK paOOTHUKH, KOTOPbIE, HE CMOTpS Ha CBOM
MOJIOZIOM BO3pacT, HU B YEM HE YCTYHarT CHELUUATUCTaM C COJUIHBIM OIBITOM
pabotel. PabGora mo opraHuzanuu Tpyga M YNOPaBICHUIO MEPCOHAIIOM Ha
Kammpckoit ['POC  ocymiecTBisieTcss B COOTBETCTBUU C  JICUCTBYIOIIUM
3aKOHOJIATENbCTBOM, YCTaBOM MPEANPUITHS, IPUKA3aMU  YNPABISAIOIIETO U
HOPMAaTUBHBIMU  aKTaMH MPEANPUSITHS, a OCHOBHbIE ULEIU MPEaNpUsATUs
3aKJIFOYAIOTCS B TIOBBIIIEHUN KOHKYPEHTOCIOCOOHOCTH MPEANPUATHS B PHIHOYHBIX
YCIOBUSIX, oOecrieyeHue BBICOKOM COLMaJIbHOM b HEKTUBHOCTH
(GYHKIMOHUPOBAHUSI KOJUIEKTHBA.

VY4uThIBas, YTO OCHOBHOM NPHUHIMI KaJgpOBOIO YNPABIEHUS MPEANPUATHS
COCTOUT B TOM, YTOOBI TpPU BO3HHUKHOBEHWU KOH(DIMKTOB HYX HO HCKATh
KOMIIPOMHMCCBHI MEXJY LEISMH COTPYAHHKOB M NpPEANpHUATUSA, a HE OTIaBaTh
IPEANIOYTEHUS LEJISAM MOCIIEAHEN, MEHEKEPHI TIOJKHBI CO37aBaTh TAKyl0 CUCTEMY
noOyAUTENIbHBIX MOTUBOB, UCIIOJIb3Yysl KOTOPbIE BO3AEHCTBOBANIM Obl HA MOBEJICHUE
Y MOTHBBI [IEPCOHAJIA B HY>KHOM IS IPEATIPUSTHS HAIIPABICHUU.

Jljis aHanu3a pa3iuyHbIX MPooOJaeM U OECKOH(PIMKTHONW pabOThl KOJUIEKTHBA
pa3palaTbiBaloTCA MpO(EeCcCHOHATbHBIE XAPAKTEPUCTUKH M HMCCIEAYEeTCs HX

BIUSIHHE Ha MpOLECC ajJanTalud B MPOU3BOACTBEHHOM mpouecce. B 2017 roay
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CpPEIHECIIUCOYHAsl YUCIEHHOCTh BCErO MepcoHalia nmpeanpusatust coctasisuia 2002
yenoseka: 6,3% u3 KOTOphIX - pykoBoauTenu, 18,08% — MHKEHEPHO-TEXHUUECKNE
pabotuuku, 35,1 — cnenuanuctel, 40,61 — paboune. Pe3koe cHUKeHUE
YuclIeHHOCTU nepcoHana B 2017 romy o0ycliOBIEHO psAIOM MIPUYKH: COKpPAILIEHUEM
NOTPEOHOCTU B AJEKTPOIHEPIMH OCHOBHBIMHU IOTPEOUTENSIMU, YBEJIUYEHUEM
U3JIEPIKEK U3-3a POCTA LIEH HA YITIEBOJOPOIHOE CHIPHE.

HauGonemmit ynensubiii Bec B 2017 romy cocrapistoT pabodue, XOTS HUX
JI0JIsL B O01IEH YMCIEHHOCTH, 0 cpaBHEeHUIO ¢ 2015 rogom cHusmiacs Ha 4%. B
HosiOpe 2017 roma ObBUIO MPOBEAEHO COLMOJIOTMYECKOE  MCCIEIOBAaHUE
JOJITOCPOYHOCTH OTHOILIEHUM pabOTHUKOB M paboronarens. B HeMm mNpuHsiIO
yuyactue 182 denoBeka, M3 HUX Myx4uH — 135 uyenoBek, xeHmMH — 47.
[Tonapmsitoliee YUCIO OMPOIIEHHBIX COCTABIISIIM pabOTHUKH B Bo3pacte oT 20 10
50 5et, UMEIOIIME CpeHee TEXHUYECKOe U BhICIIEEe 0OpPa30BaHHUE M 3aHUMAIOIIUE
JOHKHOCTH pab0vYMX U PyKOBOJIUTENIEH CPETHETO U HUBILIETO YPOBHL.

Cpeau nmpu4MH, IO KOTOPbIM paOOTHUKU MOIIM Obl CMEHUTh MECTO PadoThlI,
HanOoJee BaXHbIMU SIBWJIMCh HEBBICOKAs 3apaboTHas IUIaTa W HEJOCTAaTOYHO
XOpOUINE YCIOBUS U OpraHu3alus Tpyza (BeIXoj Ha paboTy BO BHEYPOUHOE BpeMS,
3aJiepKKa Ha paboTe Mmociie CMEHBI, )KECTKOE OTHOLIEHUE MAacTepoB K pabodum).
Omnpoc nmokasai, 4to okojo 68,70% paOOTHUKOB XOTAT MPOAODKUTH TPYIAUTHCS Ha
NpeAnpusaTUr, MoYTH 8% 3aTpydHUIIUCh JaTh OTBET Ha IOCTABJIEHHBINA BOIPOC.
Takum oOpa3om, ckopee Bcero, paboTa Ha MPEANPHUITHH yCTpawBaeT MmouTu 76%
onpormieHHbIXx. OcTanbHbie 24% MOMyCKalOT MBICIIb O CMEHE MecTa paboThI, eclu
UM OyayT MpejioKeHbI, 0oyiee BbICOKAs 3apaboTHAas IJjlaTa M Jy4YIlIUe YCJIOBUS
TpyAa.

VYuuTsiBasi, 4T0 MaTepuaibHbie (HAKTOPHI HE MOTYT CIYXKUTh €AMHCTBEHHOM
dopmoii BO3HArpakaeHUs 3a TpyaA, pyKoBoACTBY ¢(punumana «Kammupckas I'POCy»

AO «Hutep PAO-DnexrporeHepainusi  yAelseT  BHUMAHUE  MOPAJIbHO-
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MICUXOJIOTHYECKUM CTUMYJIaM. B LensaX CTUMyIHpOBaHUs Tpyda Ha IPEANPHATHN
UCIIOJIB3YETCS CHCTEeMa IyOJMYHOTO MOPAIBHOTO IMOOMIPEHUS: BPYUYCHHUE T'PAMOT
OTJIMYMBIIAMCS PAaOOTHUKAM TPENNPUATHS Ha OOmEeM COOpaHWHM KOJIICKTHUBA,
00BsABIICHUE OJaroapHOCTEl Ha 0OO0IIEM COOpaHWH, COOOIIEHHUE O JOCTHUKEHUIX
COTPYAHUKA PYKOBOJICTBY MPEANPHUATHS, 3aHECEHUE COOOIICHUS O IOCTHIKCHUSIX
PabOTHUKOB B TPYAOBYIO KHHIKKY.

OgHuM W3 TPUOPUTETHBIX HampaBieHUW pa3Butus punmana «Kammpckas
I'POC» AO «UuTtep PAO-Dnexkrporenepanus» sSBISETCS HEMPEPHIBHOE OOydYeHUE

CIICINAJINCTOB, HHKCHCPHO-TCXHUYICCKUX pa6OTHI/IKOB )41 pa60tmx IMpCOANPUATHA.

MPOBJEMATUKA B COEPE UHTEJUIEKTYAJIBHOM
COBCTBEHHOCTHU B POCCUH

3aBogoBa A.B., HeB3oposa A.H.

Hayunblii pykoBOAMTEIN — NOLEHT, K.T.H. Mummanosa B.I'.

Crynunckuit puman MAU, kad. «uyY»

e-mail: nastya.nevzorova.1997@mail.ru
Bricokuil ctaTyc B MUpe 3KOHOMUYECKH U UHIYCTPUATBHO PA3BUTHIX CTPaH
o0OecrieynBaeTcss HAKOIJIEHHBIM HUMH KYJIbTYpHO-00pa30oBaTeIbHbIM, Hay4YHO-
TEXHUYECKUM, TMPOMBIILUICHHBIM, KaJpPOBBIM TMOTEHIMAJIOM, €ro IleJIeBOH
HaIIPaBJIEHHOCTHIO Ha TEXHOJIOTUYECKOE COBEPILIEHCTBOBAHUE "
pecypcocoepexxenne. Uto kacaetcs Poccuun, To M3-3a HEIOCTATOYHOTO BHUMAHUS U
OTIBITA PEIICHHsI MPOOJIeM, CBS3aHHBIX C HCIOJH30BAHWEM WHTEIUICKTYTbHON
COOCTBEHHOCTH, Hallle TOCYJapCTBO HECET 3HAauuTeNbHbIE YObITKH. B mepuop c
sHBap 1o utoHb 2017 roxa ObU10 MoNTy4eHO Beero 17235 3asBOK HA MaTEHTOBAaHUE
uzoopereHusi. A ¢ 6 OKTSIOps 3TOro k€ roja B CHIy BCTYIWJIM TONPABKU B
[lonoxxeHne 0  NATEHTHBIX  [OUUIMHAX, BHECEHHBbIE  MOCTAaHOBJIEHUEM
[IpaButenbcTBa. U3MEeHEHUST KOCHYIUCH pa3Mepa NaTEHTHBIX MOIUIKMH, MOPSIKa UX

YIUIaTbI U BOIIPOCOB JIbI'OT — KOMY OHH IIPCAOCTABIIAIOTCA M B KAKOM pa3MEpe.
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B 2015 romy, mo mnmamneiMm wuctounuka World Intellectual Property
Organization, Poccus oka3anack Ha 8 MecTe MO MOJYYEHUIO MAaTEHTOB. JlaHHBIN

dbeHoMeH, MpexKIe BCEro, CBA3aH C pAIoM npuduH (puc. 1):

ITpouenypa
odopmiIeHH
maTeHTa

I1300peraTenH He
BHIAT 0714 cedA

TIpraHHb] BEITOIBL B
3aHAMAET JOIT0oe HEREIC OO IOJIY4eHHH
BpeMA N — maTeHTa
aKTHBHOCTH B
Poccun

11

CamocToATelIbHOE 3all0IHeHHe H IoJada
IOKYMEHTAITHH Oe3 MPHBICUeHHA
mpodeccHOHATOR MPaKTHISCKH BCET/Ia
IPHBOIHT K OITHOKAM

Puc. 1. [TpuunHbI HEBBICOKOM NAaTEHTHOM akTUBHOCTHU B Poccuiickon denepannn

Ecnu paccMoTpers AMHAMUKY MOJA4M 3asBOK U BbIAa4M NATEHTOB B Poccun
Ha wu3zoOpereHust 3a 2012-2016rr., TO MOXHO CcHAeNaTh BBIBOJ O TOM, YTO
BBIJAIOTCSI TATEHTHl COOTBETCTBYIOIIMMHU OpraHaMu BJIacTMU B  MEHbBIIEM
KOJIMYECTBE, B CpPaBHEHUMM C TMOJAHHBIMU 3asBKaMu. JlaHHBIM  QakT
CBHUJIETEIILCTBYET O KOHTPOJIE U THIATEILHOM OTOOpE TOCYyAapCTBOM 3asiBOK.
CormacHo mnOCTaHOBJEHUIO TpaBuTenbcTBA PO No 512; 3a perucrpauuto
CIy’)keOHOr0 HM300peTeHUsi €ro aBTOp MoJiydyaeT OT paboTomaresis NPEMHUI0 B
pasmepe 30% OT MecSYHOM 3apIuiaThl, €CIIN Ke padoTOaTeNh UCTIOIB3YET HOY-Xay
B nipousBoAcTBe — 100% exxeronHo («TpUHAALATYIO 3apILIATy»).

Ecnu paccmorpers AMHAMHMKY MOJa4yd 3asBOK M BbIAA4M MATEHTOB Ha
rmosne3nsle Moaeiau 3a 2012-2016 rr., To MOXKHO cJiedaTh BBIBOJ O TOM, YTO
KOJIMYECTBO IMOJAHHBIX 3asiBOK U BBIJAHHBIX MATEHTOB B Poccuiickon denepaunu
ymenbIinaetcs, HaunHas ¢ 2014 roga. Kurait, CIIA u Anonus npemararoT 6osee
BBITOJIHBIE M KOMQOpTHBIE YCIOBUSA i Y4YEHBIX M U300perarenei, MMEHHO
MO3TOMY B HailleM OOIIEeCTBE OYEHb aKTyaJIeH TEPMHUH «yTedka Mo3roBy». K

00JBIIIOMY COXKaJleHUI0, Poccust Ha CerOaHSIITHUN AeHb OCTAETCS KPYIMHEUIIIUM B
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MHUpE «IOHOPOM» TAJIAHTJIUBEHIINX YYEHBIX, YTO SBHO HE XapaKTEepU3yeT
YKpEIUICHHE HAyYHO-TEXHUYECKOT0 MOTeHI[Masa Halllel CTPaHBbI.

[Tpu u3ydeHnn npodieMaTrku B chepe MHTEIUICKTyIbHOW COOCTBEHHOCTH
clenyeT MpoaHaIN3upOBaTh HaAyYHbIE TPYAbl POCCUUCKOr0 y4€HOro, mpodeccopa,
JOKTOpa TEXHUYECKUX HAYK, 3aCIy’KEHHOro nesrens Hayku u TexHuku PCOCP,
naypeara ['ocynapcrBennoit npemuun CCCP, neiictButenbHoro wieHa Hero-
Hopkckoii akagemnn Hayk, — Bopuca Anexcanaposnda Konauésa.

bopuc Anekcanaposuu Komaués (04 anpens 1928 r. — 22 urona 2007 r.)
okoHumws1 MATU wum. K. D. [{uonkoBckoro, yuwics B acnupantype MATH,
3AUTIIT KaHAUJATCKYI0 JUCCEpPTAlUI0 Ha TeMy «SIBieHus, HaOtomaemMble MpU
KPUCTAJUIM3AIMM  METATMYECKUX paACIlJIaBOB, M HEKOTOpble OO0JacTu WX
IPUMEHEHUS».

Komaués b.A. sABnsercs OOHMM W3 OCHOBATEIIEM OTEYECTBEHHOTO
METAJJIOBEJICHUSI TUTAHA M €ro CIulaBoB. BoublIOW BKJIaJl OH BHEC B TEOPUIO
($a30BBIX MNpeBpalleHUd B TUTAHOBBIX CIUIaBax. bopuc AJiekcaHIpoBUY HMEET
4 mareHta U 17 aBTOPCKUX CBUAETENbCTB Ha M300pereHusa. OQHUM M3 MMATEHTOB
aBysieTcss mateHT Ha u3zoopereHue Ne 2056975. [lonHoe HamMeHOBaHHE TATEHTA
3BYUYUT COOTBETCTBEHHO: «Croco0 mojydyeHus: noiay¢padpuKkaTtoB M3 OTXOJIOB
TUTAHOBBIX CILIABOBY». 3asiBKa Ha maTeHT ObuIa momaHa 03 urons 1994 roxa, a cam
naTeHT ObLT onyOsrKoBaH 27 anpens 1996 roxa.

N3o00perenre OTHOCUTCST K METAJUIyprud, B YAaCTHOCTH K MOJIYYECHUIO
nosry(haOpuKaToOB M3 MPOU3BOJICTBEHHBIX OTXOJOB, MOJTYYEHHBIX MPU 00pabOTKe
TUTAHOBBIX CILJIABOB, U MOKET OBITh UCIOJL30BaHO MJI BBICOKOI(P(HEKTUBHOU U
BBICOKODKOJIOTHYECKOM YTHJIM3AllMd THUTAHOBOM CTPY)KKH, MEJIKOH o0pe3n B
pPa3IMYHBIX  OTpacisiX MAalIMHOCTpoeHUs. lcmonb3oBaHME MpeasIaraeMoro
M300pETEeHHsI TI0 CPABHEHHIO CO CIIOCOOAMHU-TIPOTOTHIIAMH TTO3BOJISET YBEIUYUTH

MPOU3BOJIUTEIILHOCTh IIpOllecCa HE MEHee 4eM B 2,5-3 pa3a, COKpaTUTh LUK
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NOJIy4eHHs moypadbpukaToB B 2-3 pasa, U CHU3UTh PacXojibl dHepro3arpar B 10-

30 pas.

Kaxmoe n3o0perenre — 3To pe3ynbTaT YMCTBEHHON JEATEILHOCTH, KOTOPas,
NOpOM, JUIMTCS HAa TMPOTSHKEHMM MHOTMX Jer. MmenHo stor Qakt npenaer

I/I306pCT€HI/IC YHUKAJIbHBIM 1 HCIIOBTOPHUMBIM.
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Cexuns Ne 5 FOHBIii HCCIeT0BATEb

PykoBoauTe b ceKuum:
Epmosa I'.A., nupexTop COII Ne 9
CrynnHckoro MyHHIIMIIaJIbHOTO
paiioHa

142800, r. CtynuHo, yi. [Ipucranunonnas, 1. 4,
Crynunackuit punuan ®I'BOY BO «MockoBCckuii aBUAIIUOHHBIA HHCTUTYT
(HALIMOHATBLHBIN HCCIIEIOBATEIbCKUNA YHUBEPCUTET )»

CO3JAHUE MOJb30BATEJBLCKOI'O BOTA JJs1 COLIMAJIBHOI
CETHU BKOHTAKTE
Bparun A.A.

Hayunblii pykoBoauTeNb — yuuTenb HHGpopMmatuku I'nazkosa H.A
MBOY muuei Nel r.o. Crynuao
e-mail: happycats@rambler.ru

Urto Ttakoe 600t1? bor — cnenmuanbHass nporpaMma, BBINOJIHSIONIAS
aBTOMATHUYECKU W/WJIM TO 3aJaHHOMY PACIMCAaHUI0 KaKhe-TnOo NEeWCTBHUS depes
uHTep(deiChl, NpeHasHaYEHHbIE IS JIFOCH.

[Touemy nmmenno BKontakre? Ha Tekymmii momeHnT Bpemenu BKonrtakre
ABJISICTCSL CAMOM TIOMYJISIPHOM colMabHOM ceThbto Ha Tepputopun CHI', u moaTomy
JUTsT HauOOMNBIIEH TMOJB3Bl OT JIAHHOTO TMPWIOXKEHUs (060Ta) MMEET CMBICI
CO3/1aBaTh €0 MMEHHO I 3TOU CETH.

Lenu u cpencrna.

B nannoit pabore s craBmiI 1eNb CO3MaHUs OOTa, KOTOPBIA OyIeT B

COCTOSIHMHM 3aMCHHUTH OOBIYHOTI'O ITOJIB30BaTEIIS COHHaHLHOﬁ CCTH, 06J1a11a51 IIpu
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3TOM HAOOPOM HEKOTOPHIX TMOJE3HBIX (YHKIMKA (HampuMmep, MPHUCHUIATH 10
3ampocy MpOrHo3 morojsl). BzaumoneicTBue 60Ta C APYyrUMH TMOJIb30BATEISIMU
COIIMAJILHOM CETH MPEJIoaraeTcsi OT UMEHU 3aMEHIEMOTr0 CyObeKTa.

B nannHoit paboTe s HCHONB30BaNl SI3bIK MPOrpaMMHUpOBaHusA Java,
untepdeiic npuknagHoro mnporpammupoBanus (API) BKontakte, a Ttaxxke
HecKoIbKO npyrux APl mis wHTerpupoBaHus pasnuyHbIX (QYHKIUN B JaHHOE

IMPUITIOKCHUC.

I'PA®EH, WJIN KAK CTATHD MUWIVIMOHEPOM C IIOMOLIbIO
KAPAHJIALIA

Mopo3sos 1.0.

MBOY COIII Ne5
Hayunsiii pykoBoautenns —cTyaeHT OMXD MDTHU, craxkep maboparopun
(YHKIIMOHATBHBIX U OPTaHUYECKUX THOPUAHBIX MaTepuasioB bepcenes E.A.
e-mail: dimkamo96@gmail.com

VY4éHble C JAaBHUX MOp HILYT HOBBIE MaTepuaibl, KOTOPBIE IOCIyXaT
OCHOBOW Oynayiiero Juisi HayKH W Tpou3BojacTBa. MHorma mowckaMm NOMOTraer
HECTaHJAPTHBIM MOAXOJ K JAaHHOMY BOIIPOCY, KPOIOIIMICS B 3KCIIEPUMEHTaX C
y’K€ U3BECTHBIMHU MaTEepUAIaMHU.

I'paden, wnmm rpaduTOBBIE HAHOIJIACTUHBI, MPEACTABISET  COOOM
LIECTUYTOJIbHBIE COEIMHEHUS YIJIEpoa B ABYMEPHONW KPUCTAIUNINYECKON pELIETKE.
Ha naHHBII MOMEHT €ro CBOWCTBa CBEPXIPOBOJUMOCTU U BBICOKHE INOKAa3aTENIH
MEXaHUYECKOM KECTKOCTH JAIOT BBICOKKE MEPCIIEKTUBBI B 007IaCTH AIEKTPOHHUKH.

Hcropust OTKpBITUS JAHHOTO BELIECTBA Hayajgach e€meE 3a7o0Jro [0
NOJIYYEHHs] pealibHbIX 00pa3loB MaTepuala, Belb MajeHbKHE 00pa3lbl rpadura
COCTaBISIIOT TpEXMepHble Kpuctawiel rpadura. Tak, mepBeM OKcHIbl TpadeHa
nojyunn XuMuk benmpkamun bpoyau. [lokazanu Hainuue 3THX KpucTamioB JIx.

Pyecc u @. @ort B 1948 romy ¢ moMouipro 3JIEKTPOHHOTO MUKpockora. [To3anee B
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nepuox  1997-2000 romax Mommko Oxamu HpoAeMOHCTPUPOBaT 3(deKT
ANEKTPUYECKOTO TOJS Ha TUIEHKaX rpadeHa, T0Ka3aB TEM CaMbIM €ro MPOBOISIIINE
cBoiictBa. 3arem B 2004 rony Annpeit I'elim u Koncrantun HoBoCEnoB oTKpbuN
IPOCTOM METO/ MOJyueHus 00pa3oB rpadeHa, No3BOJIUB TEM CaMbIM BCEMY MUPY
PUCOETMHUTHCS K UCCIIEIOBAaHUIO CBOMCTB rpadeHa.

Hcnonp3oBaTbcsi TrpadeH MOXKET IOYTH IIOBCEMECTHO — HayuHas OT
HPHEProHOCHUTENEH W 3aKaHYMBash XpaHWJIUIIAMU Bojaoponaa. Bauay cBoei
CTPYKTYpPHI U CBSI3€H MEXIy aTomMamMu rpadeH 0071agaeT BBICOKUMU MTPOBOASIINMU
u abCcopOMpPYIOMIMMH CBOMCTBAMM, 4YTO JejaeT TpaduT oaHUM U3 Haumbojee
NEPCIIEKTUBHBIX MAaTEPHUaJIOB BO BCEX OTPACHAX OJIEKTPOHHKH, TEHETHKH U

HHI[}ICTpI/II/I.
MNEPBBIN UCKYCCTBEHHBIN CIYTHUK 3EMJIN
Kys3nenosa II. A.

Hayunbiii pykoBoautesnb: qoueHT MomeHok I'. b.
Crynuackuit punuan MAU, kad. «DuyY»
e-mail: 9151603374(@mail.ru

B nannoii paboTe paccMaTpuBaeTcsi HCTOPHs 3aIlyCKa IEPBOTr0 HCKYCCTBEHHOTO
CITyTHHKA 3€MJIH.
B narauiy, 4 oktsa0ps, B 22 yaca 28 MUHYT 34 CEKyH/bl IO MOCKOBCKOMY

BpEMEHHU ObLII COBEPIIEH YCHENIHBIA 3aIyCK MEePBOT0 MCKYCCTBEHHOTO CIyTHHKA
3emiu. Yepes 295 cexkynn mocne crapra [IC-1 u neHTpanbHbIH OJOK pakeThl
BeCOM 7,5 TOHHBI ObUTM BBIBEJCHBI HA DITUNTUYCCKYIO OPOUTY BBICOTOW B aroree
947 kM, B mepuree 288 km. Ha 314,5 cexkyHme mocie crapra IpOHU30ILIO
otaenenue CnyTHUKA U OH mojai cBoil rosoc. «bun! bun!» — tak 3Bydanu ero
no3biBHbIe. Ha mnonurone ux noBuiau 2 MHUHYTHI, nmoToM CHyTHUK ymEn 3a

ropu30HT. Jt01 Ha KOCMOJpPOME BBIOSKANIM Ha YIIHUIlY, KpU4aiu «Ypaly, kadanu
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KOHCTPYKTOPOB U BOEHHBbIX. M emé Ha mepBoM BHUTKE IPO3BY4allo COOOIIECHHE
TACC: «...B pesynbrare OosiblION  HampsKEHHOM — pabOThl  HAay4HO-
MCCIIEIOBATEILCKUX WHCTUTYTOB M KOHCTPYKTOPCKHX OIOpO CO3/aH TEPBbIA B
MUPE UCKYCCTBEHHBIN CIIYTHUK 3EMIIH. . .»

Tonpko nocie npuéma nepBbix curHanoB CIyTHUKA MOCTYIWIA PE3YJIbTaThl
00pabOTKN TeNeMEeTPUYECKUX JAHHBIX M BBIICHWIOCH, YTO JIMIIb JOJIM CEKYHIbI
otaensiu oT Heyjnauu. OJMH W3 ABUraTelen «3amas3iblBal», a BpeMs BbIXOJa Ha
PEXHUM KECTKO KOHTPOJIUPYETCS U MPHU €ro MPEBBILIEHUU CTapT aBTOMATUYECKU
OTMEHsAETCA. BoK BBILIEN HAa PEXUM MEHEE 4YeM 3a CEKYyHAY A0 KOHTPOJIBHOIO
BpeMeHu. Ha 16-i1 cexyHae mnos€ra oOTka3zajla CUCTEMa YIPaBICHHS MOJa4u
TOIUIMBA, W WN3-3a IMOBBILIEHHOT'O PACX0Ja KEPOCHMHA LEHTPAJIBHBINA JBUIATEIb
OTKJIFOUMJICS Ha | CeKyHy paHbllie paCUETHOIO BPEMEHH.

Coytauk netan 92 nua, no 4 saBaps 1958 roga, cosepmms 1440 o6opoToB
BOKPYT 3emiu (0koyio 60 MJIH. KM), a €r0 pajnorepeaTunki paboTaiu B TEUCHUE
JBYX Hezelb nociie crapra. M3-3a TpeHus o BEpXHHE CIOM aTMOc(epbl CIyTHUK
NOTEPSJT CKOPOCTh, BOWIEN B IUIOTHBIE CJIOM aTMOC(Ephl U Cropesl BCIEACTBUE
TPEHUS O BO3AYX.

IlepBolii 3amyck uckyccrBeHHOro crnyrtHuka 3emiin B CCCP mpowmssen
HEeObIBaJIBI MOJIBEM TOPJIOCTH 3a CBOIO CTpaHy. Ba)kHO, YTO NmEpBBIM CIyTHUKOM

3eMiIu cTajl MMEHHO COBETCKHUM annapaT!

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

Hayunsiit pykoBoautens — Xauarpss K. A.
MBOY «COIINely, r. Kamupa
e-mail: khachatryan.janna@yandex.ru

12 anpens 1964 ronma larapun 3aHsm MeCcTO B KaOMHE KOCMHUYECKOTO

kopabmst «Boctok-1». KabmHa BMmemana TOJBKO CamMoOro KOCMOHABTa, 3ariac
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BO3/lyxa U oOopymoBanue s pabotel. YTpom 12 ampens «Bocrok-1»,
NPUKPEIUIEHHBIA K PAKETE-HOCUTEN0, NOAHSICA B Bo3AyX. [Opuii I'arapun
o0bsBmT Mo paguo: «lloexamu!» OnH OmaromoaydHo 006seTel BOKPYT 3eMIIH CO
ckopocTeto 27400xkm/4, monér nmmuics 108 munyt. [lo pamuocsizu ['arapun
nepenan u3z kocmoca: «Habmonaro 3emimto. Odyenb kpacuBoe 3penuine». Boiias B
arMoc(epy, KOCMOHABT KaTaIlyJIbTUPOBAJICS U 0J1aronoayyHO MPU3EMIIUIICS.

Ho, uTto 3actraBmiio pakery BbIpBaThcsi U3 armochepni? Kakue mporecchl
IIPOUCXOJNIIN B pakeTe, B MOMEHT, Korja l'arapun ckazan: «lloexamm!»? Kakne
HejocTaTku Obutn B pakere «Boctok-1»? W camoe wuHTEepecHoe, Kak Oblia
ycTpoeHa pakera «Bocrok-1»? Han stumu Bompocamu s OyAy pa3MbIIUIATH B
CBOEM JIOKJIAJIE.

Pakera-Hocutens  «BoCTOk»  ABISIETCA  KPYHNHEWIIMM  JOCTHKEHUEM
COBETCKOTO M MHPOBOTO PpAaKETOCTPOEHHUA. Ee BBICOKME DHEPreTHYECKHe
XapaKTePUCTUKU U HA/IEKHOCTh KOHCTPYKLMHU O0ECIEUMIN yCIEIHYI0 OTPabOTKY
COBETCKHUX KOpalJIel-CIlyTHUKOB, BBIBOJ Ha OpOUTY TMEPBOrO B MHpE
KOCMHYECKOT0 KOpaldJis ¢ 4eTOBEKOM Ha OOpTy M JANbHEWUIIUE MOJIETHI COBETCKHUX
KOCMOHABTOB 110 nporpamme «BocTtok». C moMonipi0 3TOM pakeTbl BBIBOJIUIIUCH
KocMuueckue ammapartbl  «Jlyna-1», «JIyHa-3», HEKOTOpbIE HCKYCCTBEHHBIE
cnyTHUKU 3emun cepun «KocMocC», HCKYCCTBEHHBIE CITyTHUKH 3emin «Mereopy,
«ONEKTPOH» U APYTHE.

Pakery-HocuTtens «BoCTOK-1» Ha3pIBaM TPEXCTYyNEHYATOM, IOTOMY 4TO
IpU 3allyCKe B KOCMOC CTYNEHHU PaOOTAIOT IMOCIENOBATENbHO, KaXKIas M3 HHUX
uMena cBoil nBurarenb. CHayana npu BbIXOJE M3 aTMOCc(epbl OTAEIsIach nepBas
CTYIIEHb U IOMOTaja B3JE€TEeTh paKeTe. DTO U €CTh OOKOBOM OJIOK, COCTOSIIUN U3
4yeThIpEX OJOKOB, B HEM XPAaHUTHCS JIONMOJIHUTENIbHOE roprodee. Korpa roprouee
3aKaHYMBACTCSA, OHM ABTOMATHMYECKH OTLEIUIAIOTCS OT PAaKEThl W NAJalT Ha

3emitt0. DTOT MPOIIECC HA3BIBACTCS COPOC CTYNMEHU pakeThl. TyT K€ BKIIOUYATIUCH
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JBUTATEIM BTOPOM CTYNMEHH C TOIUIMBOM, 3aTeM »Jcradera mepenaBaiach
IIOCJICIHEN, TPETbEU CTYIIEHU, KOTOpas HECTAIIOJE3HbIM IPy3-aBTOMATUYECKYIO
CTaHIINIO, KOCMUYECKUM KOpaOJib-1 JOCTUTANIa HY’)KHOM KOCMUYECKON CKOPOCTH.
Tak uTo 3acTaBWIIO pakeTy BBIpBATbCS U3 aTMocdepbl? [[BUraTenu pakeTsl
«BocTok-1» paboTaroT Ha OCHOBE XMMHUYECKUX peakiuid. B Hell ucmnosb3yercs
rOpro4ee U OKMCIMTENb, TOpPIOYee- 3TO KEPOCUH, a OKHUCIIMTENIEM BBICTYIIAET
KUK kucinopoxd. IIpu ux B3auMMOJEHCTBUM MNPOUCXOAMUT Iuiams. EcTe Tpu
OCHOBHBIE€ BEIM, KOTOpbIE OOpa3ylOT pPAaKETHBI JABUraTtelb U BMECTE€ C HUM
PEaKTUBHYIO CTpPYIO 3TO: Kamepa cropanus, KpHdyszep u comio. B kamepe
CrOpaHHsl TOpPIOYEE M OKHUCIMUTENb CMELIMBAIOTCH, B XOJE PEaKUUU TOprYen
KUIKOCTH, OJarogapsi ocodoit popme Kamepbl CropaHusi CO37aeTCs Ta30BbI MOTOK
C OY€Hb OOJIBIINM JIABJICHUEM, JIBHXKYIIUICS ¢ MUHUMAJIbHOM CKOPOCTHIO, OH Ty/a
nomnajgaeT u3 OaKOB OKHUCIUTENS W TOPIOYEro, 4yepe3 MOATOHSIONINE HACOCHI U
TypOunbl. Cekper pabOThl JBUTATENS 3aKio4aeTcss B KoH(dysepe, OH
npeoOpa3oBbIBAET MOTOK C OYEHb OOJBIIMM JaBJICHHUEM, JBIKYLIMICS C
MUHUMAJIBHOM CKOpPOCTBIO B IOTOK C HU3KHM JaBJICHUEM M OYEHb OOJIBIION
PaKETHON CKOpOCThIO. Bech A3TOT MOTOK HMAET B COIUIO, TAE YCKOpSAETCS, H
3aCTaBIs€T PAKETy JABUIraTbCA C KOCMHMYECKOM CKOpocThlo. Kamepa cropanwus,
KpHpY3€p U COIUIO CO3Jal0T CHIIy COIJIACHO TpeTbeMy 3akoHy HbioToHa: Ha
KaXJI0€ JIEMCTBUE HAWIETCS PAaBHOE NMPOTHBOACHCTBHUE, HO C MPOTHUBOIOJIOKHBIM
HarnpasieHueM. YeM 0oJblIe UMITYJIBC UCITYCKAEMBbIX PAKETOM BELIECTB, TEM BBILLIE
IIpUKJIaJpIBacMasl K paKkeTe cuila Wi peaktuBHas Tiara. To ecte Kamepa cropanusi,
KpH(pYy3€ep U COIUIO CO3/1al0T CHIIY WM PEaKTUBHYIO TATY, HEOOXOAUMYIO pakere,
YTOOBI MPEOJIOJIETh 3€MHOE NPUTSIKEHHE U BbIpBaThCcs U3 atMmochepsl. [lanee
00pa3oBbIBAETCA KMHETUYECKas dHeprus E=0,5*m*c? xoTopas momorana pakere
nBuratbesa. OqHako OOJBIIYIO YaCTh OT MAacChl PAKEeThl COCTaBIIsIa Macca TOTUINBA

¥ 4TOOBI TIPUBECTH PAKETy K HYKHOW CKOPOCTH HEOOXOJUMO OBLIO 3aTpaTUTh
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MHOI'O PHEpPruH, a 3HAUYUT U TOIUIMBa. Clen0BaTeIbHO, HYKHO JIETKOE TOILIMBO, a
OHO JIBUTaeTcs emie u ropasfo obictpee. Takum oOpazoM Tspkenas U MeJIJICHHas
CMECh KEpPOCHHA W XUIKOrO KHCIOPOJAAa HE JacT HaM CTOJBKO JHEPIHUM, Kak,
HaAINpUMep, JIeTKast U ObICTpas CMECh >KUJKOIO0 BOAOPOJA M KHUAKOTO KUCIOPOJa,
HO HaJl 3TUM 3alyMaJIUCh HECKOJIBKO JIET MM03KE€ U UIMEHHO TSAXKEJI0€ TOIUIMBO ObLIO
OJHUM M3 HEJOCTATKOB ITOJIETA TOTO BPEMEHMU.

[Tocne cOpoca BTOPOIi CTyNEeHU, B KOTOPOM TaK K€ XpaHUTCS TOproyee, Bec
paKkeThl 3HAYUTEILHO YMEHBINAETCS, W YTOOBI €l YNpaBlsATh, TPEOyeTCs] MEHBIIE
DHEPIUHU.

[TockonbKy Mmon€T ObLT OTHOBUTKOBBIM, Cpa3y MOCJE OTAENEHUs KOpalias OT
PAKETBI-HOCUTEJST BKJIIOYWIOCH MPOrPaMMHO-BPEMEHHOE YCTPOUCTBO «I paHuT-
5B», xoropoe B 09:57 3anmyCcTuio aBTOMaTUYECKYIO cucTeMy opueHTtauu. Korga
Kopabmp Obl1 copueHTHpoBaH mo ComHily, B 10:25 mnpomnuio BKIIOYCHUE
TOPMO3HOMW JIBUTATEIHHON YCTAaHOBKU. J[BUTATENb OJKEH OB 0TpaboTaTh

41 cekyHIy, HO OH BBIKJIIOUMJICSI HAa CEKYHJY paHbIIE H3-3a OKOHYAHUS
roproyero (mpuyuHa — 3ajMIIaHUE KJlallaHa, 4YacTh FOPIOYEro Mormaja B MOJIOCTh
pa3lleTUTENBHOIO MEIIKa, a He B Kamepy cropanus). B pesynbrare maructpaiu
HaJTyBa JBUTATENSl OCTAIMCh OTKPBITHIMU, U B HUX O] JaBiieHueM 60 atMocdep
CTaJI MOCTYNaTh a30T, YTO MPHUBEIIO K 3aKpyTKe Kopadiist co ckopocThio 30°/c.

KOpuii I'arapun omuceiBas 310 Tak: «llomyumncs «kopmebaneT»: rojosa-
HOTH, TOJIOBA-HOTH C OYE€HH OOJIBIIION CKOPOCTHIO BparieHus. Beé kpyxmnock. To
By AdpHuKy, TO TOPU3OHT, TO He00. TonbKO ycreBan 3akpbiBaThecsi 0T CoJHIIA,
yToOBl CBET HE Majad B mia3a. Sl MOCTaBWI HOTM K WUIIOMHHATOpPY, HO HE
3aKpbIBaJI MTOPKH. MHE OBLIO MHTEPECHO CaMOMYy, YTO MPOUCXOAUT. S xman
MOMEHTA pa3jeiicHus. Pa3aeneHus Her...»

JIocpo4HOE OTKJIIOUYEHUE TOPMO3HOM YCTAHOBKM HAPYIIWJIO IITATHYIO

CXCMYy, U KOMadH/Ja Ha aABTOMATH4YCCKOC pa3AaCJICHHUC CIIyCKacMOI'O allllapaTa H
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npuOOPHOTO OTCEKa OKa3ajach HE BhIMOIHEHA. CUTYyallUsl CII0KUIIACh YHUKAJIbHAS,
u l'arapyH HE MOr OLICHUTbh, HACKOJBKO BEJIMKA OIACHOCTh TAKOI'O pPa3BUTHUSA
coObiTuili. OnHako HOpuii AnekceeBnu He 3anaHukoBaj. OH 3ac€k BpeMs 110
yacaM, MpoJoJDKas C JIIOOONBITCTBOM CIEAUTh 3a HPOUCXOAAIMM. Muranu
OKOILIKK NMPUOOpa KOHTPOJISI peKUMa CIycKa, Kopaldiap Bpamaics. ['arapun noHs,
YTO NEepeneT pacu€THOIO MECTa MOCAAKH HEU30EKEH — KaK U B cilydae ¢ co0akamu,
HO, IPUKUHYB «HA NaJbLAX», pemui, 4yTo csaneT Ha teppuropuro CCCP. ITosTomy
HE CTaj coo0IIAaTh Ha 3eMJII0 O BHE3AMHBIX MPOOIeMax.

KaranyneTupoBanue npouuio Ha BeicoTe 7 kM. Ha crycke B 1onojiHeHHE K
OCHOBHOMY II0 HEU3BECTHOM IIPUYMHE PACKPBLICA 3allaCHOM Iapamror. B 3T1oT
MOMEHT ['arapuH 1oypkeH OblT OTKPBITH KiamnaH AbixaHus — ckadanap «CK-1» ne
cHaOXkEéH OaJlsIOHaMH, a IOTOMY KOHCTPYKTOPBI IIPENyCMOTpPENN sl KOCMOHABTa
BO3MOKHOCTh JIBIIATh OKPYKAlOIIMM BO3AyXoM. Ho mapmk knamaHa okasancs
NPUKPBIT JAeMacKupyromie obomoukoit, u Opuit AnexceeBUY MOTPATUI IIECTh

MHHYT Ha TO, YTOOBI CIIPpaBUTBHCA C HUM.

MATEMATHUKA, KAK SI3bIK BCEJIEHHOH
AxTemupos A.C.

Hayunblil pykoBOAUTENb — YUUTENh MaTeMaTUKu ApaBuHa B.B.
MBOY COIII Ne 5 CTynrHCKOr0 MyHUIIUMIIAJIBLHOTO paiioHa
e-mail: aktemirovartur@mail.com

Bcenennas B camom 00111eM TIOHSITHE — TO BCE CyIiee, Jito0ast MeabJaiias
YacTHIIA U €€ IBUKECHUE, U B3aUMOJEHCTBIE. MaTeMaTnyeckoe ypaBHEHUE DpBUHA
[pénunarepa, Ha yAUBICHUE MOAXOIWIO /I OMMCAHUS JIF0OOr0 YacTHOTO Cyvas
COCTOSIHUSI DJIEMEHTApHOM YacCTHUIIbI, 1 CaMO COOOW BBIBEACHHE HTOTO ypaBHEHUS
Ob17I0 OB HEBO3MOXKHO 0€3 MAaTeMaTHYEeCKUX 3aKOHOB M KOHCTAHT (OT omeparopa

Jlannaca 10 3HaY€HUs 3HaKa MUHYC). MHOTHE JII0i1 IPUPABHUBAIOT MAaTEMATHUKY K
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apuMeTHKe — 9TO HE COBCeM BepHO. Bompeku pacrnpocTpaHeHHOMY MHEHHIO,
MaTeMaTuKa HM3ydaeT ropaszio 0ojee pa3HOOOpa3Hble a0CTPaKTHBIE CTPYKTYpHI,
4eM 4ucia — (PYHKIIMU Kak TaKOBBIE, TOXKJIECTBA, MOCTOSIHHBIC 3HAYAINE, B TOM
YHClie U TeOMeTpUuUecKrue 00beKThl BcesleHHON. Ham 3HakoMbI Takue omnpeiesieHus,
Kak «30J10T0€ ceueHue» i «l1naToHoBsl Tenay (MpaBUIIbHBIE MHOTOYTOJbHUKY —
OoT Ky0a 10 OKTadzepa), TPAEeKTOpHUs OpOIIEHHBIX TN €CTh HUYTO HHOE, Kak
nepeBepHyThie mapabosibl. Hy M Kak He yMOMSIHYTh O IOCJIEAOBATEIBbHOCTSAX U
3aBUCHUMOCTSIX — JIEHb CMEHSIETCA HOUBIO, )KU3Hb CMEPTHIO U T.]I.

Llenpr0o Moel uccIeA0BATENbCKOM pabOThl  SBISIETCS 0000IIEHUE |
BBISIBJICHHE OO0OOIIAIONIMX W HCYEPIBIBAIOIIUX MaTEMaTUYECKUX OOOCHOBAHUIA,
dakra cymecTBoBaHUs caMol BcejdeHHOW. OOBEKT HCCIeOBAaHUS — ypaBHEHHE
[lIpénunrepa, TMB. IIpeamer uccnenoBanusi — GakToOpbl, IPUUIHNHBI 3HAYUMOCTH,
MaTeMaTUYECKOr0 BHIUMCICHUS JJIsl HOHUMAHUS BCEJICHHOM.

Uro u3 cebs B 1enoM npeactasiser ypaBuenue [péaunarepa? 1o onHo U3
Han0oJiee 3HAYUMBIX MAaTEeMaTUYECKUX MPeoOpa30BaHUIl B KBAHTOBOW MEXaHHKE,
MO3BOJISIONIEE HAXOAWTHh BOJHOBYHO (DYHKITMIO MUKPOOOBEKTA, €CIIM W3BECTHBI
YCIJIOBUSI €T0 ABUKEHUS, C yU€TOM MOTCHIIMAIbHON SHEPTUH JIBHKEeHUs 00bekTa U,
KOTOpasi MOXET 3aBUCETh OT KOOPJIMHAT U, BOOOIIE TOBOPsI, OT BpeMeHHU (X, Y, Z, t).
Cama KBaHTOBasi MEXaHUKA — ITO TMOA3Us BCEIICHHOM, MOI00HO nupuke TroTyena,
OHa CTPEMUTHCS PACCKA3aTh O TOM, YTO IIPOUCXOIUT BHYTPHU CAMOTO ITPOCTPAHCTBA
U BpPEMEHM, BHYTPU BCEJICHHOW, W MOYEMY HMMEHHO TaK, a He uHaue. [ 'nmaBHas
3a/laya KBAaHTOBOM MEXaHWUKM, HAXOKJICHHE BOJHOBOM (YHKIIMU OOBEKTa U
omnucaHue ero cocrossuus. Bpemennoe ypasuenue Illpenunrepa ¢ 3TuM npeKkpacHo
CIpaBJIsi€TCs, 1aBasi MMPU 3TOM Pa3HOE PELICHUE: OAHO, /IBa, TPU WM Thicsuu. Bo
BCEJICHHOM PHEpPrusi MEPeHOCUTCS IBYMsI CIIOCOOaMU: MaTepHsl IPH JBIXKCHUH U3
TOYKU A B TOUKy B (B Takoll nepegaye 3HEpruu y4acTBYIOT YaCTHIIbI) U BOJIHAMH,

B HUTOrE€ MOXHO WX O0003HAUMTh, KaK KOPIYCKYJSIpHbIE U BOJIHOBbIe. Hama
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BCEJICHHAsT M €CTh IIOCTOSIHHOE BOJIHOBOE JBWXKEHHE, 3TO HU3MEPEHUE —
B3aMMOJIECTBHE MUKPOOOHEKTOB.

Ho kak MNOHSATH, YTO €CThb 3TO MPOCTPAHCTBO M Kak OHO BbIIAauT?! Ha
MOMOIIb IPUXOAUT Teopusi MaTeMaTUYECKOU BCEIEHHOM.

['mnoTe3a maremaTH4ecKod BCeJIEeHHOM (Takxke u3BecTHa kak KoHeuHbIH
AHcamOnp) — B (Pu3MKE M KOCMOJIOTMH, OJIHA W3 THUIOTE3 «TEOPHUU BCETOM,
npeanoxxkenHas guznkom-reopetukom Makcom Termapkom. CorjacHo rumnoTese,
HaIlla BHEUTHSA (U3HUECKass PEabHOCTh SIBJISETCS MATEeMAaTHUYECKOW CTPYKTYPOH.
To ectb, puznUECKUl MUp SABJISETCS MAaTEMATUYECKUM B ONPENEIEHHOM CMBICIIE.
Bce MareMaruyeckue CTPYKTYpbl, KOTOPBIE MOXHO BBIYHCIIUTh, CYILECTBYIOT.
['umore3a mpenmosiaraeT, 4TO MHUPBI, COOTBETCTBYIOIIME PA3IMYHBIM HaboOpam
HAYaJIbHBIX COCTOSIHUM, (PU3NYECKUX KOHCTAHT, WJIM COBCEM JIPYTUX YypaBHEHUH,
MOXHO paccMaTpUBATh KaK OJMHAKOBO PEAJIbHBIE.

N3 3T0Or0 MOXHO cCaenatb KpaTKMM BBIBOJ O TOM, YTO MaTeMaTHKa
BCEJICHHOM, Jaxe HMeroulas OIpeAesieHHble TMO0JaXKH C TOYKM 3pEHUs
srieMeHTapHoM Jioruku (cM. ypaBuenue IlIpéaunrepa), Bce ke cnocoOHa OTBETUTH
Ha DJJIEMEHTapHbIE BOMNPOCHI 3a/1aBa€MbI€ WIKOJIbHUKOM. OHa MO3BOJISIET HaM
BBIYMCIIUTD JIaTy, KOTJa ¢ 3eMiId OyJeT BUIHO NPOJIETAIOUIYI0 KOMETY U CKa3aTh
CYIIIECTBYET JIM )KU3Hb B APYTHX rajakTukax. Maremarruka GaHTaCTUYECKUN S3BIK,
KOTOPBIM MO3BOJISIET HAM TOBOPUTH C CaMOM BCEJICHHOW, BOCXHMILATHCS €U U

HCCJIICAOBATh €€ JaJIbIIIC.
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«KOCMOC JOJKEH CJY/KUTb MUPY!»

Crapunkosa E.C.

MBOY «COI Ne5y
HayuHnblil pykoBOIUTEIb — IOLEHT, K.T.H. MamoHnoBa @.C.
e-mail: lenka.starchikova@gmail.com

«Kocmonaemuxa umeem 0Oezzpanuyunoe oOyoyuwiee, u ee nepcneKmugl
Oecnpedenvuul, Kak cama Bcenennaaly, — max coeopun coeemckuil yuémulil,
OCHOB0NON0IICHUK NPAKMUYECKOU KOCMOHAGMUKU U 2/1A6HbLI KOHCMPYKMOP NO
cozoanuio nepeozo HC3 — Cepzeii Ilasnosuu Koponés.

4 oxTsa0ps 1957 rona Ha baitkonype yxoauin B He0O TEPBBIM NUCKYCCTBEHHBIN
cnytHuk 3emsin — «IIC-1». CnoytHuk neran 92 ausa, no 4 sBaps 1958 rona,
coBepmuB 1440 o60opoToB Bokpyr 3emun (0Koja0 60 MITH. KUJIOMETPOB), TPEKIL
yeM cropen B armocdepe. Takum o00pa3oM, BIEpBBIC OOBEKT, CO3/IaHHBIN
YEeJI0BEKOM, MPEOI0JIeN CUITy 3€MHOTO TIPUTSKEHUS.

He mpouwio m mecsina, kak Obul 3amymieH BTOopodl cnyTHHK — «IIC-2»
3 HOos0pst 1957 ronma, B kKoTopoM Haxoawnach cobaka Jlaitka. TpeGoBasiock 6e3
BCSIKOM MPEBAPUTEIIBHOM OTPA0OTKU CO3AaTh IKCIEPUMEHTAILHYI0 KOCMHYECKYIO
71ab0paTopHIo, MO3BOJISIONIYI0 U3YYUTh COOAaKy-KOCMOHABTa, HEBO3BPATUMYIO Ha
3emmto. Bpemenu Ha pa3paboTKy HOBOro CHyTHHKa ObUIO Majlo, U
YCOBEPIIEHCTBOBATh CYIIECTBYIOIIUE CUCTEMbI 00ECIECUCHUS KUZHEACATEIbHOCTU
3a CTOJb KOPOTKUM CpPOK HE OBLIO BO3MOXKHOCTH. OKCIepuMeHT ¢ Jlaiikoit
MOJIYYUJICS OYEHb KOPOTKMM: U3-3a OOJIBIIONW TUIOMIAU KOHTEHHEp OBICTPO
neperpencs, cobaka moruOia yke Ha TepBbIX BUTKax. Ho ycmexu Ha nuIo:
BIIEPBbIE B KOCMOC OBUIO JOCTaBJICHO >KMBOE CYLIECTBO, MU3MEPEHUS] CIyTHHKA
TIOKAa3aJId TIOBBIIIEHUE PATUAIMOHHOTO ()OHA B BBICOKHMX CEBEPHBIX IMIMPOTaX, TO

€CTh OH OOHAPYKWIJI PagUaIllMOHHBIN MOSIC.
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6 nexabps 1957 CIIA npeanpuHsiio CBOIO NMEPBYIO MOMBITKY 3amycka UC3 —
«ABanrapa TV3». 3anyck npomeén Hey1ayHO: pakeTa CMOIJIA MOHATHCS JUMIIb Ha
1,2 mMeTpoB, mocie 4Yero HAKpEHWJIAch M B30pBaJlIACh, CEPbE3HO IOBPEIUB
craproByto IMomanky. CaMm CHOyTHUK ObUT TOBPEXIEH U HE MOr OBbITh
UCIONb30BaH MoBTOpHO. Jlumb 1 ¢eBpans 1958 roma Obul 3amyllleH TMEpBHIN
aMEpPUKAHCKHI COYyTHUK — «Jkcmiaopep-1». B ero cocraB BXOIud CUETUHK
['eifrepa 1 AaTYMK METEOPHBIX YACTHUILI, YTO IMO3BOJIMJIO OTKPBITh PaJUallMOHHbBIC
nosica.

B 1964 r. B CCCP Obuta co3ngaHa cUCTEMa CIYTHUKOB «JIEKTPOH» s
M3YUCHUs] PAJAMAIMOHHBIX TMOSCOB M MarHutocdepbl 3eMiu, YTO MO3BOJIUIIO
ONpPENENIUTh CTPYKTYpY M pacrnojioKeHue JaHHbIX mosicoB. Chycts 8 ner
coBerckue cnyTHUKH «IIporuo3» yxe 3aHuManuch ucciiegoBanremM CoJHIA U €ro
BIUSHUSA Ha Hally IUIaHeTy. Tak ke ObUl CO3[aH CIYyTHHUK CBA3U «MOJHHUSA-2).
B 1976 r cnytHuk «Jkpan» obecrneunBall mepenady IIBETHBIX M YEPHO-OENbIX
pOrpaMM.

beina co3nana M u3BeCTHAasi MHOTOYHUCIIEHHAs cepusi CyTHUKOB «KocMoce».
K 1985 r ux Opmo yxe 1600. Mx 3amadyamu ObUIO H3Yy4YEHHE OKOJIO3EMHOIO
KOCMOCA, BEPXHHUX CJIOEB aTMOC(EpPhl, UCCIETOBAHUE KOHIICHTPAIUU 3apPSKEHHBIX
YacTHUll, PACOPOCTPAHEHHE PAJUOBOJIH, a TaKKE€ IOMOTaJd pellaTh MHOTHUE
MeJIMKO-OuoIoruueckue U Texuuueckue mpoodiemsl. «Kocmoc-1000» OblT BesieH B
1978 r u npegHa3HaveH Jyisi OTPaOOTKKM HABUTAlIMOHHOM CHUCTEMBbI, CO371aBaeMOil B
HEeIsAX OmpenelieHnsl Mectopacnonokenus cymoB. 30 wurors 1982 roma Obun
sanynieH «Kocmoc-1383» (KOCIHIAC-1) — mnepBblii KOCMUYECKMM ammapar,
obecrieunBIIMKA pabOTy MEXKIYHAPOIHON ITOMCKOBO-CITACATEILHON CHCTEMBI
KOCITAC-CAPCAT. 3nauenue: KOCIIAC (Kocmuueckass Cucmema Iloucka
Asapuuinvix Cyoos), SARSAT (Search And Rescue Satellite-Aided Tracking).

[Ipu aBapuu Ha cyaax M caMmoJIéTax OIOBEIIaeT O OCACTBUH M MECTOIIOJOKCHUHU
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MEPCOHANBHBIX Paaro0yEB, YCTAaHOBIEHHBIX Ha HUX. B pa3paboTke u BBOJE B
JKCIULyaTaluio cracarenbHo cucrembl npuHumanu ydactue CCCP, CIIA,
Kanana n @pannus. B HacTosee BpeMs B CBSI3U C PA3BUTUEM HOBBIX TEXHOJIOTHUI
¥ OOIIMPHOMY NMPUMEHEHUIO PUMEPHO 5 4YE€JIOBEK B JIEHb MOT'YT OBITh CIACEHBI C
nomoipio KOCITAC-CAPCAT.

[Iponwio 60 ner c 3amycka MEpBOrO CIYTHHKAa 3€MJIM, a BO3MOXHOCTHU
KOCMOHABTUKHM PACIIUPAIOTCA C T€OMETPUYECKOM mporpeccueil. CIyTHUKH YxkKe
npuoOpeNnH Takoe KOJIMYECTBO MPOQPECCHI, YTO TOJBKO MEPEUUCICHUE UX 3aHSIO
Obl HECKOJIbKO cTpaHull. OCHOBHBIE HAIpaBJICHUS: BCECTOPOHHEE KOMIUJIEKCHOE
M3y4YEHHE 3€MJIM, OXpaHa MPUPOJbl U PALMOHAIBHOE HCIOJIB30BAHUE PECYPCOB,
CBSI3b, HABUTAIIMsI, KOCMUYECKHE TEXHOJOTHUHU, M3yUYCHHE OJIMIKHETO M JaIbHETO
kocMoca. Jla W cama DHKOHOMHMKAa TOCYyJapcTBa MPOCTO HEMbICIUMA 0e3
JOCTHKEHU KOCMUYECKUX HayK. Mcrnosib30BaHNE KOCMUYECKUX TEXHOJOTUM AT
cerofgHss OOJBIIOW DJKOHOMHYECKHH dS(PQeKT, CcoxpaHss €XKEroJgHO COTHU
MUWUIMAPJOB pyOsied U BpeMeHU. 3a MsITh MHUHYT M3 KOcMoca YJHaércs
chortorpadupoBaTh TEPPUTOPUIO, [JII CHEMKH KOTOPOM W3  camoiiéra
notpeboBanock Obl 2 rofa, a Ha3eMHOU reoje3nueckoi nmaptuu — 80 jger. Tak xe
IPOU3BOASITCS HaOMIOJEHUS 3a OOJaKaMu, OMNPENESIOTCS TPaHUIbl CHEKHOTO
MOKpOBa, (PUKCHUpyeTCs JieqoBasi 00CTaHOBKA Ha MOPSAX M OKEaHaX, COCTABJISIFOTCS
rJ1I00aJIbHbIE KapThl BO3AYIIHBIX TE€UEHUN, UCCIIEAYIOTCS MPOLIECCHl 3apOXKICHUS U
pa3BUTHA IMKJIOHOB, YMEHbIIAs WX pa3pylIUTEIbHbIE ACHCTBUS, BBISBISIIOTCS
MECTOPOXKIECHUS TMOJIE3HBIX HCKONaeMbIX. [I[puMepbl MpakTUYECKOro MPUMEHEHUS
KocMuyeckor nHopmanuu OecuucieHHsl. KocMuueckue anmnaparsl J1ajdd B pyKd
YYEHBIM HOBBIN METOJ] BUJICHUS CAMbBIX Pa3JIMYHBIX sIBIEHUN npuposl. [losiBunacek
HOBas TOYKa 3pEHHs] ISl M3y4eHUs M coxpaHeHus 3emuu. Kak roBopui

FO.A. T'arapun: «Tak 6ydem xnce npuymuodcamo Kpacomy 3emau!
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KOH®EPEHLNA, NOCBALLEHHAS
60-(1IETHIO 3AINIYCKA INEPBOIO :
HCKYCCTBEHHOI'O CITYTHHKA . SEM{H’I :

4 oxtaspa 1957 ropa

4 okTabps 1957

pd il

TOP)KECTBEHHOE 3ACEJAHUE KOH®EPEHIINN,
HOCBALIEHHOU

60-JIETHUIO 3AITYCKA IIEPBOT'O
NCKYCCTBEHHOI'O CHYTHHUKA 3EMJIN

13 oxTs10pst 2017 roxa
Crynunckuii puanan MAU
(HAIMOHAJILHBIN MCCJIE0BATEILCKIMH YHUBEPCHUTET)
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IIpuBercTBHE

pexktopa ®I'bBOY BO
«MOCKOBCKHUI ABUAIIMOHHBIM HHCTUTYT

(HAIMOHAJILHBIN MCCJIE0BATEILCKUH YHUBEPCHUTET))
M.A. Ilorocsina

YBaxkaemble KOJUIETH, 1I0POrue Apy3bs!

60-1eTne 3amycka IEpBOr0 MCKYCCTBEHHOTO CIIyTHHKA 3€MJIM, KOTOPOMY
IOCBsIIIIEHA Balla KOH(PEPEHLUs, 3TO CUMBOJI BHEJIPEHUS B HOBOE U HEM3BEJaHHOE,
CHMBOJI MOryuiectsa Hamen Pomunabel — Benukon Poccuu, koTopas peann3oBasa
OTOT PEBOJIFOLMOHHBIM Il CBOETO BPEMEHM IPOEKT, OTKPBIBIIUN YEJIOBEUYECTBY
JOpory B OeckpaifHue mpocTopbl BeeneHHOM.

MpbI ropauMCcst TEM, UYTO B CIIaBHOM PsIly YUEHBIX, 0J1aroaaps KOTOPhIM CTall
BO3MOXEH IPOPBIB B KOCMOC, UMs BblTyCKHHKa MAU, BbIIArOIIErocss y4eHOro,
uHXKeHepa KOoHCTpykrtopa I'nmeba HOpbeBnua MakcuMoBa, CIPOEKTHPOBABIIETO
NIEPBBI B MUPE UCKYCCTBEHHBIN CITyTHUK 3EMJIH.

Cerogns MAMUM 10CTOMHO TMPOJOKAET CIABHBIE TPAJULHUH CBOUX
NPEAIIECTBEHHUKOB. DTO YHUKAJIbHBIA BY3, O0OJaJaroUIUMil MOMCTUHE IMEpeaoBOM
CHUCTEMOM IMOJATOTOBKH U BOCIIUTAHUS UCCIIENOBATEIIEN HOBOTO ITIOKOJICHHU. .

HckpeHHe Kenaro KaXIOMY U3 Bac SIPKUX WAECH, peaiu3alyd IJIAHOB U

3aMbICJIOB, HCIICYCTPCMIICHHOCTH U YId4X B JOCTHIKCHHUU ITOCTABJICHHBIX ueneﬁ!
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IIpuBercTBHE
JeTynkKa-kocMoHaBTa P®, repost Poccumn,
penyrara I'ocynapcrBenHou Jlymsl
E.O. CeposBoii
Hoporue apy3bs!

CeplieuHO TPUBETCTBYIO BaC — YYaCTHUKOB KOH(EPEHIUH, TOCBAILICHHOM
60-1eTuto 3amycka nNepBOro HCKyCCTBEHHOTO CIIyTHUKA 3emJin!

60 ner Ha3ajJ Halla CTpaHa COBEpIIWJa HEMBICIUMBIA, HEBOOOpa3UMBbIN
IPOPBIB B HayKe M TEXHHKE, 3amycTUB «CIyTHUK Ipocremuii-1». Becb mup ¢
TPEIETOM CJIEAW 3a IOJIETOM CIIyTHHKA, HaJl CO3JaHUEM KOTOPOrO TPYIHIJIOCH
MHOKECTBO HAyYHBIX KOJUIEKTMBOB. BKJaJ Kaxa0ro u3 NpeAnpUsTHN HEOLICHUM,
U PaJioOCTHO OCO3HABATh, YTO MO CEH JIeHb COOJII0IACTCSl IPEEMCTBEHHOCTD Y4acTHs
ATUX MPEANPUITHI B CO3JaHUH HOBEUIIIUX 00pa31l0B KOCMUYECKONW TEXHUKH.

Mb1 nHacnennuku KoncrantuHa DnyapaoBuya [{HMOJIKOBCKOro, MpeeMHUKHU
Cepres IlaBnmoBuua Koposi€Ba M €ro BBIIAIOUIUMXCS COPATHUKOB. Mbl MOMHUM

MOJBUTH HAIIEr0 BEJIMKOT'0 HApOJia U BIIOXHOBIISIEMCS UMU JJIsl HOBBIX CBEPIIICHUI.
VBaxkaembie KoJuIETH !

XKenaro BaM Mm1010TBOPHON pabOTHI, yCIIEXOB B HAYUYHO-UCCIIEI0BATENbCKON
NESTeIbHOCTY M HMH)KEHEPHOM TBOpuecTBe. S yBepeHa, 4YTO pe3yJbTaThl
KOH(EpEeHUUH CTaHyT 3aJoroM OyAyUIMX CBEpPLIEHUH Mg KaXIOro u3 ee

YYaCTHUKOB.
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IIpuBercTBHE

npeacenaresas Komurera mo BonpocaM oxpaHsbl 310POBbS, TPYAA U
COIMAJIbHOI MOJUTHKHA MOCKOBCKOM 00J1acTHOI J[ymMBbI
A.A.Toxy0eBa
Jloporue y4acTHUKH U TOCTH KOH(pepeHuu!

Ot nmuira MockoBckoit o6mactHo Jlymbl st paj IPUBETCTBOBATh YYACTHUKOB
Y OPraHu3aTOPOB KOH(DEPEHIINH, TOCBAIICHHOU 60-JIeTHIO 3aITyCcKa IepBOro
MCKYCCTBEHHOI'O CIIyTHHKA 3eMJiu!

Haia koHdepeHnus He caydaiHo IpoXoauT 37ech — Ha CTyIHHCKOM 3emiie.
Benp MMeHHO Haml perMoH BHEC OCHOBHOM BKJAJ B IPOPBIB YEJIOBEYECTBA B
KOCMOC, B TlepBeHCTBO Poccum B ocBoeHue BceenienHoii. Benp mMeHHO 371€Ch, B
FOxxnom TlomMockoBbe, paauoacTpoHoMbl IlymmHCKON oOcepBaTOpHuM e1ie 10
3aIlyCKa MEPBOro CIyTHUKA YCTPEMUIIUCH K 3B€371aM Ha PaAu04acTOTax.

Ha tepputropun I1oaAMOCKOBBSI pacmnoyiOKE€Hbl BEAyLIME KOHCTPYKTOPCKHUE
otopo, Takue kak HI1O JlaBoukuHa. KOHCTpYKTOpBI NpeanpUsITUs U3rOTaBIMBAIOT
U 3allyCKaloT KOCMHYECKHE ammaparbl, uccienyroimue COJHEUHYI0 CUCTEMY U
KOCMHYECKOE IMPOCTPAHCTBO.

Co31aHnio EPBOr0 HMCKYCCTBEHHOTO CIYTHHKA MPEAIIECTBOBAIN JIOJTHUE
TOJIbl pa0OTHl HAYYHO-HUCCIEA0BATEBCKUX HHCTUTYTOB U KOHCTPYKTOPCKUX OIOPO,
B KOTOPBIX INPUHUMAIHA y4YaCTUE€ W CTYNHUHCKHE cnenuanuctel. M uMeHHO B
Crynuse, B nexax CTyIUHCKOTO METAILUTYPrHUE€CKOTO KOMOMHATa ObLII U3TOTOBJICH
KOPITyC IEPBOI'0 UCKYCCTBEHHOTO CITyTHUKA 3€MJIH.

Hawm ecTp, 4TO NIOMHHUTH U HaM €CTh, 4eM ropauThes! S xkenar ydyacTHUKaM
KOH(EPEHIINN MPO0JDKATh TPAJAUIIUN HAIIUX MPEIINISCTBEHHUKOB U IOMHHTH, YTO
IUIA TPOPBIBA B KOCMOC HY>KHBI HE TOJIBKO 3HAaHWUS W OIIBIT, HO €II€ U OTBara, u

BEpa B CBOIO MeUTy!
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CHUMBO.JI KOCMHUYECKOM OPbI

wieH ¢pexepaunu Kocmonasruku Poccuu,
BeTepaH KocMoapoMa balikoHyp
N.B. KyumeHko

Mpbl naBHO THPUBBIKIM, YTO KUBEM B JIOXY OCBOEHHMS Kocmoca. OmHako,
HAO0JII0/1ast CETO/IHS 32 OTPOMHBIMH MHOTOPA30BBIMU PAaKETaMU M KOCMHYECKUMU
OpOUTANBHBIMM CTAHIIMSIMM MHOTHE HE OCO3HAIOT, 4YTO TEPBBIA 3aIycK
KOCMMYECKOTI'0 anmapara COCTOsUICS HE Tak JaBHO — Bcero 60 ner Haszan.

3amycKk B KOCMHMYECKHE IPOCTOpPBHI BceneHHoW mnepBOro HMCKYyCCTBEHHOI'O
cnyTHHKa 3eMJIu B HOYb ¢ 4 Ha 5 okTs0ps 1957 ronma cranm mepBbIM LIArOM K
NpPaKTUYECKOM peann3auuu Mnpopoueckux cioB KoHcTtaHTuHa DpyapjoBuya
[{uonkoBckoro: «YeysoBeuecTBO HE OCTAaHETCS Ha 3eMJjie BEYHO, B IMOrOHE 3a
CBETOM, 3a IPOCTPAHCTBOM, OHO clepBa pOOKO MPOHUKHET 3a TPAHMILIBI
aTMoc(epsl, a 3aTeM IOKOPUT BCE OKOJIOCOTHEYHOE MTPOCTPAHCTBO.

[TepBomnpoxoielr B 00JaCTH U3yUYEHUSI KOCMOCA BeUKUM yueHbld KoHcTaHTHH
OnyapnoBud 1{MONKOBCKMK, Ybe WM JOATO BpeMs HOCUI MOCKOBCKHUN
aBUALMOHHO-TEXHOJIOTMUECKUI YHUBepcUuTeT (HpiHe — yacTh MAUW), B TOM uucie
u Ham CTynuHCKUMN (uinuan, Bcerna MOBTOPsUl: «YeIoBEK IOJIKEH CIIyXKUTh
Bricmemy!». U on ciyxwui. 3Be3nnomy HeOy u cBoeit Poaune. Jlromsam. 3a Bcem,
YTO OH JIeJIaJl, CTOSJIO HEYTO OOJIbIee, YeM BUAMMbBIE PE3YJIbTATHI €r0 TPY/a.

«Camoe 3amMedareslbHOE, CMEJIOE W OPUTMHAIBHOE CO3JaHHE TBOPYECKOTO
yma [{10IKOBCKOro — 3TO €ro ujaeu 1 paboThl B 00JIaCTH PAKETHON TEXHUKH. 3/1€Ch
OH HE MMEET NPEALIECTBEHHUKOB U HAMHOIO OIEPEkKAET YUYEHBIX BCEX CTpaH U
COBPEMEHHYIO €My JIOXY», — TaKk OTMeTWI poib KoHcTanTMHa OpyaproBuya
['1aBHBIN KOHCTPYKTOB TMEPBBIX KocMmudeckux kopabimenr Cepreit IlaBmoBuu

Kopoues.

115



YeTBepTada MoJioZiexxHad MeKBY30BCKasd HAyYHO-IIpaKTU4ecKas
koHdpepenuusa «KOJAYEBCKUE YTEHUA»

Ceronns 3a Cepreem IlaBiioBHueM BO BCEM MHUpE IPU3HAKOT IEPBEHCTBO
IIPAKTUYECKOM KOCMOHABTHKM — IEPBBIE CEKYHIbl, MUHYTHl M 3BE3/IHBIE YaChI
yenoBeyecTsa. Bce, 4yTO BHECEHO B pasnaene «ABHanMs M KOCMOHABTHKA» B
u3BectHoM «KHure pexkopaoB I['mHHecca»: mepBasi pakera, NEPBbIA CIYTHUK,
IIEPBBIM IOJIET YEJIOBEKA K MpocTopam BceneHHOM, NepBblil IPyIIIOBOM IOJIET,
IIepBas JKCHIIMHA-KOCMOHABT, — HEIIOCPEACTBEHHO CBA3aHO C €T0 UMEHEM.

Ho, xax rosopun cam Koposnes, «Bce HaumHaercs ¢ caMOro OOBIYHOTO.
HeoObr4HbIM OHO CTAaHOBUTCS YK€ MOTOM...». Bce, 1eHCTBUTENBHO, HAUUHAIIOCH
OYEHb MPOCTO C MEUTHI 00 OOBIYHBIX MOJIETAX.

3axkoHunB MBTY, B KOTOpOM pyKOBOAMTENEM €0 AUIIOMHOIO MPOEKTa ObLI
MIPOCJIABJIIEHHBIN aBUAKOHCTPYKTOp Tprokabl ['epoit CouuamucTUUecKoro Tpyla
Annpeit Huxonaesuu TymosjeB, OH TOJy4aeT BO3MOXHOCTh paboTaTh B
CaMOJIETOCTPOEHHUH - TOW 00JIaCTU AESTENBHOCTH, O KOTOPOM MeuTal.

Cynb0a cBogut ero ¢ ®dpuapuxom AprypoBuuem llannepom, mepBbiM B
CTpaHe IOCTAaBMBLIMM 3a/ady CO3[aHMsI PAKETHOIO JBUTATENsl I CaMoJIeTa.
Bmecre onm cospmaror nerenpapueii [MP/] - rpynny u3ydeHuss peakTMBHOIO
nBkeHuss. OHu ofepkuMbl peanusanueid uaei K.O. [{luoakoBCKOro o moKOpeHUH
KOCMHMYECKOI'O MPOCTPAHCTBA, KOTOPBIE NOJHOCTHIO Pa3IEIIsIN.

IlepBas pakera, ckoHCTpyupoBaHHas U nocrpoennas [ ' MIP/losuamu, B3nerena
B HeOo 17 aBrycra 1933 rona. 25 Hosa0ps - cTtapt HOBOM pakeTsl - [ IPJI-X. Bcero
OBLIO 3aIyLIEHO IIECTh PAKET 3TOro Kjacca. JTO CTAJ0 HAYaJOM CO3JIaHUs TOU
TEXHUKH, YTO BIIOCJIECACTBUU IIPOJIOKUT AOPOTY B KOCMOC M CTAaHET PAKETHBIM
LIUTOM CTPaHBbI.

B nHamel crtpaHe IaBHBIM HACOJIOTOM M PYKOBOJWTEIIEM ITPAKTUYECKOMU
paboThl 1O OCYIIECTBICHUIO BBIXOJAA B KOCMHUYECKOE MPOCTPAHCTBO ObLI
C.II KoponeB, onupaBmuiicsi Ha TEOPETUYECKYI0  0a3y,  3aJOKEHHYIO

Koncrantunom [uonkosckum; B CILA - Bepuep dhon bpayn - Hemen ¢ HegaBHUM
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HAallUCTCKUM  MPONUIbIM, BJIOXHOBJIEHHBI HAESIMU HEMELKOIO TEOpETHKA
MeXIUTaHeTHBIX IyTewmecTBuid ['epmana Obepra.

PykoBoactBo crpanbl: u LlenTpanbublii Komurer, u CoBer MUHHUCTPOB,
MIOHMMAasl BaXKHOCTh CTOSIBIIMX 3aady, BbICOKO LeHun cratyc Cepres IlaBioBuua,
KaK TJIABHOrO KOHCTpykTopa. Hauvanmuce OynHu OecrnipuMepHOro mnpopbiBa B
Oynymiee. IIpopbiBa, KOTOpPBIM HABEUHO CBSI3aH C €r0 UMEHEM. 3a YCIEUTHBIMHU
UCHBITaHUSIMU pakeThl P-1, mocnenosano co3ganue coocrsennoi P-2. Jlanee 6puin
co3manbl paketsl P-5 u ee monuduxarmu P-5M.

CrenyromuM TakMM 3TaloM CTall0 CO3JAaHWE HOBOW pakeTbl — MEPBOM
MEKKOHTUHEHTAJIbHOW OaJiucTuuecKkol pakeTsl P-7, cmocoOHOM mocTurath
10001 TOYKM 3€MHOTO I11apa, a €ClIu Ha ee OOPTy HaXOAUTCS sifiepHast 00erojJoBKa,
TO U TMOpaXkaTh, MPAKTUYECKH, JIOOYI0 TOYKY 3eMHOro mapa. s ucnbiTaHus
HOBOM PaKkeTHOW TEXHUKHU ObLI HEOOXOJIMM HOBBIM MCHBITATENbHBIN NOJUTOH. MM
ctan HUUII-5 munucrepctBa 06oporst CCCP 61u3 nocenka Tropa-Tam, KOTOpbIi
II03’)KE€ CTaHET H3BECTEH BCEMYy MHpPY Kak KocMmonapom baitkonyp. K ero
CTPOUTENHCTBY MPUCTYNWIHN B Havane ¢espans 1955 rona.

Pakera P-7, co3mannas KoponeBbiM, oOnagajia BBICOKUMHU JIETHBIMU
XapaKTEPUCTHUKAMHU, KOTOPHIE OKa3bIBAKOTCA JIOCTATOYHBIMU JJIsi BBIXOJA B
kocmuueckoe mpoctpanctBo. C 1957 roma crparernueckasi JMHUS Pa3BUTHUSA
pakeTocTpoeHus pazasanBaercs. Hapsay ¢ BOEHHOU JIMHUEH, BIIEPBBIEC MOSBISETCA
KocMuueckas JimHuA. Bo Bpems oxHoro w3 BusutoB Hukutel CepreeBnua
Xpy1iieBa, MOIb3YACh YIOOHBIM CIIy4aeM U €ro XOPOIIUM PACIIOIOKEHUEM TyXa,
KoposeB oOpamaercss Kk HEMY C MOpeAJIOKEHUEM HadaTh pabOThl MO BHIXOAY B
KOCMUYECKOE MPOCTPaHCTBO. Tem Oosiee, 4TO aMEpPUKAHIIBI JIaBHO Takue paboThI
BenyT. XpyumeB cornamaercs ¢ KoposeBsiM: «Ecim rjnaBHas 3ajada He

IIOCTPAAAET, NEUCTBYUTE.
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Haunnarorcsa wucneitanus co3ganHod KoposieBbIM  MEKKOHTMHEHTAIbHOU
oamuctuaeckoil paketsl P-7 («CnyTHHK»), JTI000BHO MPO3BAHHON «CEMEPKOM».
HmMeHHO 3TOW pakeTe CyXIeHO OBbLIO CTaTh MPapOIUTEIbHUIIEH BCEX OCHOBHBIX
OTEYECTBEHHBIX KOCMHUYECKUX Hocuteneil. 21 aBrycra 1957 roga P-7 mosHOCTBIO
BBINIOJIHWJIA IIpOrpaMMy mosieta. KoposieB moHsij1, 4To MyTh B KOCMOC OTKPBIT.

B mae 1954 rona KoposieB HampaBiseT OKIAJHYIO 3allUCKy MUHHUCTPY
000opoHHOM npoMbiliuieHHOCTH JMutputo denopoBuuy Y CTUHOBY O3ariaBIeHHYIO
«O BO3MOXXHOCTH Pa3pabOTKH HCKYCCTBEHHOTO CIyTHHKA 3€MJIN» O CO3JaHUU
HEOPUEHTUPOBAHHOTO MCKYCCTBEHHOI'O CITYTHHKA 3€MJIU MO CEKPETHBIM MHUPPOM
«O0wekt I» maccoit 1000-1400 kr ¢ anmapaTypol il HAyYHBIX HCCIEJOBaHUMN
maccorr 200-300 kr, kotopeiii umen kogoBoe HaszBaHue «IIC-1». Bsicouaiimee
«100po» XpylleBa ChIrpajo pojb «BBICTpPENIa CTApPTOBOIO MHUCTOJIETa» IS
OTE€YECTBEHHBIX PAKETOCTPOUTEIIEH.

O nepcnektuBe padotsel UC3 rosopunu tak: «Paspaborka [1C — 310 TOIBKO
nepBelii 3Tan. BTopoil sTam — co3naHue CHyTHHKA, OOECHEYMBAIOLIErO MOJET
OJTHOTO — JIBYX YeJIOBEK 1o opOute. Jljist 3TOr0 BapmanTa TpeboBanack pa3paboTka
TpeThel cTyrneHu s pakeTrsl P-7. Tperuit stam paboT co3maHue CIyTHUKA-
CTaHUMU ISl AUTENbHOro npeObiBaHus Jtojield Ha opoure. [lpu ocyiecTBieHun
ATOTO MPOEKTA MPE/JIarajJoch cCOOMPaTh CIyTHUK-CTAHIIUIO U3 OTACIbHBIX YaCTEH,
JIOCTABJISIEMBIX TTOOYEpEIHO Ha opOuTy». Pakera Koponesa co3naBanachk Tak, 4To
OHa MOIJIa HECTU KaK SAEPHYIO O0EroJ0BKY, TaK U MOJE3HbIN IPy3.

K koHiy 1956 rojma BBISICHUIIOCH, YTO K Ha3HAYEHHOMY CPOKY MOJATOTOBHUTH
«O0bekt [I» He ypacTtcs, U OBUIO MNPUHATO PEIIEHHE CPOYHO pa3padoTaTh
HEOOJNBIIION TPOCTON CIyTHUK, TIOJYYUBIIETO0 TIO 3aBOJCKOW JTOKYMEHTallUU
Ha3BaHue [IC-1. Cpenu MHKXEHEPOB U KOHCTPYKTOPOB LM cropbl: «Kakum emy
opiTh 1O Qopme?» BeicimymaB moBoget  cropoH, C.II. KopomeB 3asBun

kareropuuecku: «lllap u Tompko map!» — U, He g0KuaasCh BOMPOCOB, OOBICHIII
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cBoii 3ameicen: «lllap, ero ¢opma, ycnoBusi ero OOTEKaHUS C TOYKUA 3PEHUS
a’pOJAMHAMUKU JOCKOHAJIBbHO M3y4yeHbl. M3BECTHBI ero mitockl 1 MUHYChl. 1 310
MMEET HEMaJIOBAXXHOE 3HaueHue. Ho neno B gaHHOM ciydae B apyrom. [lovimure -
nepBbiii! Korga yenoBe4ecTBO yBHIMT HMCKYCCTBEHHBIM CIIYTHHUK, OH JOJIKEH
BbI3BaTh y BCE€X J00pble yyBcTBAa. UTO MOXET ObITh BbIpazutesbHee mapa? OH
030K K (popMe eCTECTBEHHBIX HEOCCHBIX TEJl HaIlleH COJIHEUHON cucTeMbl. JIroau
BOCIIPUMYT CITyTHUK KaK HEKHI 00pa3, Kak CUMBOJI KOCMUYECKOU APbD».

7 despans 1957 roma Bemmio nmoctanosieHue Coera muHHCTpoB CCCP 0o
3amycke [leporo MC3 B pamkax MexayHapoaHoro reogusudeckoro rojga. OH
npenacTasiisl cobol chepuueckuil konTelnep auamerpom 580 MM u maccoi 83,6
KT C 4eThlpbMs aHTeHHaMu. OO0o0JouYKa UIsi «KOCMHUYECKOrOo MEpBEHIa» Obliia
U3rOTOBJIGHa €  COOJIIOJIGHMEM  BBICOYAHMIIEH  CEKPEeTHOCTH  JIyYIIUMHU
CHeIHaTuCTaMi B cTeHax Hamero CTymHHCKOTO METaTypru4eckoro KoMOMHara.

B navane centsiopst 1957 roma IIC-1 mpomren Bce Ha3eMHbBIE HCTIBITAHUA.
CKopocTb HEBEpOsITHasi, yUUTbIBasg HOBU3HY U CIOXHOCTh 3adaud, HO Koposes
yMeN BBDKAMATh BCE W U3 €05, U U3 CBOMX COTPYIHUKOB. 22 ceHTs0ps B Tropa-
Tam npuosina pakera P-7 Ne SK7111C (u3nenmue M1-T11C «Coro3»). I1o cpaBHeHHIO
CO IITAaTHBIMU, OHA ObUIA 3HAYUTENBHO OOJIErdy€Ha: MAacCHMBHAas TOJOBHas 4YacTh
3aMEHEHAa  TEpPeXoJIoM  IMOJ  CIYTHHK, CHSTa  ammaparypa  CHUCTEMBbI
paguoynpaBi€HUss WU OJHA U3 CHCTEM TEJIEMETPUHU, YHOPOILIEHAa aBTOMAaTUKA
BBIKJIIOUEHUsI JaBUTaTeneil. B pe3ynbraTe macca pakeThl Oblla yMEHbIIEHA Ha 7
TOHH.

2 okts6ps 1957 roma Cepreit KoposneB mnonamucan mnpukaz O JIETHBIX
UCIIBITAHUSIX CIOYyTHUKA W OTHOpaBwil yBeaomsieHue B MockBy. Cronuia He
OTBETWJIa — BBICIIEE PYKOBOJCTBO CTpPaHbl HE OYEHb IOHUMAJO, HACKOJIBKO

Cepbe3HOe  coObITHE JNOJDKHO mpon3ouTu. CouTst OTCYTCTBHE — 3amlpera
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pa3zpeuieHueM, KoposneB pal KOMaHJly Ha IIOCTAaHOBKY pPakeTbl M CIIyTHUKA Ha
CTapTOBYIO MMO3UIIMIO.

Crapt npowen otauuHo. [Ipeonones cuiy neperpys3ok, UCIbITaB JIEAEHSIY IO
BCTpEUYy C KOCMHMYECKHM XOJIOJOM, OKYHYBIIHCh B BaKyyM H pagualdi0 H,
HAKOHEL, OIIYTUB >Kapkue, oOxuraromue o0bsAiTUs CoJiHLA, MOCIAHel 3eMJISH
Havas paboTaTh... Bece, ko ObuT B OyHKEpe, BHIOSKAIN HA IUIOMIAJIKY, TJI€ TOJIbKO
4YTO BhICHJIaCh pakera. Tam yxke coOpanoch MHOro Hapony. Bee xkpamu... M1 BoT
pasaancs paJoCTHBIM TOJIOC omneparopa-cBsasucra: «Ecte curnan!» U Tyt ke u3
JMHAMUKOB pa3/iajiuch MO3bIBHbIE clyTHUKA: «bun-oum-ourm!..»

«Bce, uTo comepxkan B cebe ATOT TIIATEIBHO OTHMOJIMPOBAHHBIN (UTOOBI HE
neperpeBatbcd Ha CoJHLE) WMIApUK C 4YETBIpbMS AaHTEHHaMH — 3TO JBa
paauornepesaTunKa, KOTOpble W MO3BOJISUIM PAUOIIOOUTENSIM 3€MIIM YCIIBIIIATh
3HaMEHUTBIE TIO3BIBHBIE, — pacckasbiBan MHE B 1997 rogy onuH U3 OnrpkalImx
crioaBkHUKOB Koponesa akanemuk bopuc EBceeBuu Ueptok. — Cam CIyTHUK B
HeOe He ObUT BUJEH — pa3Mep He Mo3BoJisUl. Ecin KTO-TO M Haxoauia B HeOe
OsecTAMNA OOBEKT HCKYCCTBEHHOI'O IPOUCXOXAEHHUS, TO 3TO OblLIa BTOpas
CTYNEHb PAaKETbI-HOCUTENS, JIOCTaBUBILAA CIYTHUK Ha OpOUTYy, KOTOpas ObLia
Tako OO0bIION OaHIYypOH, OTpa)karollel 10CTaTOYHOE KOJIMYECTBO COJIHEYHOI'O
cBeTa, YTOOBI MOYKHO OBUIO MPOCTBIM TJIa30M, Jake Oe3 OMHOKJISA, HaOI0aaTh e
KAaK MCKYCCTBEHHYIO 3BE3/I0UKY.

M y» Majio KTO 3HaeT, KAKHE-TO JIOJIM CEKYH/bl OTIEISIIN KOHCTPYKTOPOB OT
Heyaauu. [Ipu crapre pakeTbl OAMH W3 JBUTaTelel «3ama3ibiBai», a Bpems
BbIXOJ]Ja HA pPEXUM KECTKO KOHTPOJMPYETCS: IMPU €ro NPEBBILIEHUU CTAPT
aBToMatndecku otmensiercsi. Ho nponecno. biok Beimen Ha pexuM OyKBaJIbHO B
CaMblii ITOCIEAHUNA MOMEHT JI0 KOHTPOJIBHOTO BPEMEHM.

Jis Bcero MHupa W3BECTHE O 3allyCKe HaIIero CHOyTHHKAa ObLIO

HCOXHNIAAHHOCTBIO. Bce pacCYrUThBIBAJINM, 4YTO IICPBBIM CBOM CIIYTHHUK 3aIlyCTAiAT
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CHIA. CnyTHUK M3MEHWJ MOJHUTHYECKYI0 PACCTAaHOBKY CHJI. MUHHUCTP 0OOPOHBI
CHIA 3asBui: «Ilooena B BoiiHe ¢ CCCP 6onee HenocTmkuMay. Torma, B Hadane
okTs10ps 1957 rona, Mummapabl J0JIed B CYUMUTAHHBIC YaChl BAPYT OIIYTUIU ce0s
€AUHBIM YEJIOBEYECTBOM, Tpa)KJaHAMM IUIAHEThl 3eMJIs, CTOSIIMMHU Ha IOpOre
HE00O03pUMOH, HO YK€ CTaHOBsAILEWCS AOCTynHOW BceneHHoi. 3a pyOexom ero
HaspiBaIU «KpacHOU JIyHOW.

Cnoytauk IIC-1 neran 92 gusa, no 4 suBapss 1958 ropa, cosepmms 1440
000poToB BOKpyT 3emuin (0K0JI0 60 MITH. KM), IPEXe YeM cropen B atMmocdepe, a
€ro paJvonepeIaTyuky padoTany B TEUEHUE IBYX HEeJb MOCie CTapTa.

«CnyTHUK-1» Bollles B UCTOPUIO Kak BEJWYaiilliee TBOPEHHE YenoBeka XX
Beka. U He ciydaitHo B ceHTsi0pe 1967 roma XVIII MexayHapoaHbIi KOHTpece 1Mo
aCTpOHABTUKE yTBEPAUI JeHb 4 oKTAO0ps 1957 roga HayaioM KOCMUYECKO 3pbI, a
B Poccuu ¢ 2002 rona ormevaercs Jlenb BoeHHO-KocMuueckux Cui PO.

Jla, HaM ecTb 4Y€M TrOpJIUThCS, a MUPY €CcThb ueMmy 3aBujoBath! Ho 3Haer nm
MHUp, 4YTO 3TO HE NPUILIO Ha OJII0JIeYKe C ToiayOoll KaeMOYKOM, Kak 3TO 4acTo
MoAaBajioCh B TO BpeMsl B razerax, YTO 3BE3/IHbIA OJECK CHYTHUKOB POIUICS B

COJICHOM OJIecKe moTa J'IIOILGﬁ, CACJIaBIIHNX 3TO.

YYACTHE PAJIMOACTPOHOMOB ®HUAH B IIEPBbBIX
KOCMHMNYECKUX OKCIIEPUMEHTAX

Jupexrop Ilymuuckoii pagnoacrponomuueckoii oocepparopun AKIl PUAH
P./1. JlarkecamaHckuii

3amnycK MepBoro UCKyCCTBEHHOI'O CIIYTHUKA 3eMJIM ObLT COOBITHEM CTOJIb Ke

pajOCTHBIM, CKOJb ¥ HEOXHJAaHHBIM. Jluimb odYeHb HeOOoNbIIas TpyIia

BBICOKOKBaJTU(DUITUPOBAHHBIX CIICIIMAIMCTOB, YYaCTBOBABIIIMX HEIOCPEJICTBEHHO B

CO3/TaHUM PAKETHBIX JBUraTelied M CaMOro CIyTHUKA, MOTJU OBITh B Kypce

TOTOBUBIIIETOCS 3allycka. Peakius Ha 3TO cOObITHE, B OOJBITMHCTBE CTPaH MHUPA
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BOCTOpXKEHHAs, MOCJIeIoBajla He3aMeIMTeNbHO. JIMkoBana u Bes Hallla CTpaHa,
YTO X TYT TOBOPUTH 00 acTpOHOMAax-MpopeccCHoHaNax U O TOTOBSIIUXCSA CTaTh
TaKOBBIMM CTyJeHTax! A Kak € HMHaye, BeJb Hallla CTPaHa, KOTOpas COTJIACHO
noctaHoBieHusM L{K KIICC u [IpaBuTenbcTBa €mie TOJIbKO IJIAaHUPOBAJIA I0THATh
u neperHatb CIIIA «mo mpou3BOACTBY Msica U MOJIOKa», W BJAPYT OKa3ajaach
«BIIEpEIU IUIAHEThl BCE» 1O MPOU3BOJICTBY CaMbIX MOIIHBIX PAKETHBIX
nBurarenei!

He Obuto COMHEHMH, 4YTO y>X€ MEpPBBIA CIYTHUK 3€MJIM, HECMOTps Ha
OTCYTCTBHE HAa HEM CEPhE3HON HAy4YHOU anmapaTypbl, MOT BIIEPBbIE JaTh CBEACHUS
0 (pu3MYecKUX mapaMeTpax CaMmblX BHEIIHHMX CJIOEB aTMOC(EpHI MIaHEThl, TO €CTh
o BepxHeil noHocpepe 3emau. Ho 11 3T0r0 HyKHbI OBLIH, KAK MUHUMYM, JaHHbIE
00 »sBomtonMu ero opoObutbl. HeoOxoaumbie s TaKUX HM3MEPEHUN IMyHKTbI
HAOMIOICHUI CO3/1aBaIUCh B CPOYHOM MOPSAIKE M OCHAINAIUCh HEOOXOIMMBIM
obopynoBanueM. Toit oceHbt0 s ObUT CTyJIEHTOM Yyxe 3-r0  Kypca
ACTPOHOMMYECKOI'0 OTJIEJICHUs] MaTreMaTHuKOo-MexaHuudeckoro Qakynsrera JII'Y,
T.e. Jlenunrpaackoro (HeiHe Cankr-IlerepOyprckoro) rocymaapcTBEHHOIO
yHuBepcuteTa. I Mbl, CTYJEHTBI-aCTPOHOMBI TOKE CTPEMUJIMCh B MEPY CBOMX
BO3MOXKHOCTEM BHECTHM KakoW-To BKJIaag B oOmee jaeno. Ha mporsbkeHuun
IPUMEPHO NOJyTOPA MECALEB CTYACHTBI HAIIEH IPYIIbI, UCHOJB3Ys IPOCTEUIINE
ONTUYECKHE CHUCTEMBI M MOPCKHE XPOHOMETPBI, KaXKIbIA IIOTOXKUW Bedep
IPOBOJMIM MHOIOKPATHBIE H3MEPEHUS IOJOKEHUHA CIYTHHKA OTHOCHUTEIBHO
u3BECTHBIX 3Be31 (cMm. (oro Ha puc. 1). Hac 3aBepsun, uto mocie oOpabOTKU
pe3yiabTaTOB HAIIMX HAOJIOJEHUM, CHEelHaJUCTaM yAAaeTcsl BOCCTAaHOBUTH
napamMeTpbl OpOUTHI CITyTHUKA, YeMy MbI ObUIH OYeHb pajbl. BrocnmenctBum s
y3HaJl, 4TO MOJI00HbIE U3MEpPEeHUs (BO3MOXKHO J1a)ke 00Jiee TOUHBIE) MPOBOAUINCH
U coTpyaHukamMu ['oCyqapCTBEHHOr0 acCTPOHOMHYECKOTO HHCTUTYTa M.

[1LK. llItepu6epra mpu ¢pusznueckoMm paxynprere MI'Y.
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Puc. 1. Okta0pb-Hos6ps 1957 T1.:
CTYJIEHTHI-aCTPOHOMBI  JIEHUHTpaICKOTO
YHUBEPCUTETA TOTOBATCS K OYEPEIHOMY
CeaHcy HAOJTIOICHHI [TepBoro
HMCKYCCTBEHHOTO CITyTHHKAa 3eMJIM Ha
KpBIILIE CBOETO POJHOTO MaTEeMaTHKO-
MexaHuueckoro ¢akynbrera (10-s muHus
BacunbeBckoro octpona)

Coyctst roi, aHalOrMYHas CHUTyalusli CJOXWIACh W C HM3MEPEHUSIMU
KOOpPAWHAT TPUITYHEHHUsI TEPBBIX KOCMUYECKHMX ammaparoB cepuu «Jlyna». He
pacrosarasi emie CreuaibHO CO3JaHHBIMU JJIsI TAKUX MU3MEPEHHUU yCTaHOBKaMH,
[JIaBHBIM KOHCTPYKTOP M IJIaBHBIM TEOPETHUK BCEM OTEYECTBEHHOW KOCMHUYECKOMN
nporpammsl, T.e. C.II. Kopones u M.B. Kenapimi, oOpatunuce 3a MoMomIblO K
pagunoactpoHomam DPUAH (dwusmyeckoro wmacturyta wm. [1.H. Jlebemea AH
CCCP). B kparuaiimuii cpok Ha 6a3e JByX JI0BOJIbHO O0JbIINX aHTEeHH KpbhiMcKoi
panuoactpoHomuueckoi craniuu ®OUAH B noc. KamuBenu Obul co3maH U
OTBIOCTUPOBAH IO KOCMHYECKHUM pPAJMOMCTOYHHKAM HHTEephepoMeTp. Yixke
2 auBaps, 12 ceHtsops u 4 okts6ps 1959 roga Ha 3ToM paguouHTepdepomerpe
ObLIM BBITIOJTHEHBI W3MEPEHUsI TPACKTOPUM MEPBBIX pakeT cepuu «JlyHa» c

TOYHOCTBIO HE XYK€ OJIHOM YIJI0BOM MUHYTHI (CM. pHC. 2).
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Puc. 2. Mecro nipuiiyHeHus
(3aIITPUXOBAHHBIN MPAMOYTOIBHUK)

14 cents6ps 1959 r. KocMHUECKOTO
anmnapara «JIyna-2» no
paguonHTEepHEPOMETPUICCKIM
n3MepeHusiM paaunoactponomo ®1UAH

B nauane 1960-x Ha nepBoe MECTO Cpei KOCMUUYECKUX MPOTrPpaMM BBIXOJUT
nporpaMma ucciefoBaHus Onuxkadmux 1aHer CoOJIHEYHOM CHUCTEMBI, U B
YaCTHOCTH, IJ1aHeThl Benepa. Yxe B 1961 r. Obu1 ocymiecTBiieH nojetr Kk Benepe
MEpBOro Kocmuueckoro ammnapara «Benepa-1». ['oToBmiCS 3amyck CIyCKaeMbIX
arrmapaToB C IOCAJKOM HA TMOBEPXHOCTh IUIAHETHI. J[JIsi KOHCTPYKTOPOB 3THX
anmapaToB HYXXHbI ObUIM JaHHBIE O (DU3MUYECKUX YCIOBUAX B aTMochepe W Ha
MOBEPXHOCTH TIaHeThl. OnHaKo camasi Oym3kas K 3emile IJIaHeTa MO-MPEKHEMY
MIPOJOJDKAJIA OCTAaBAThCA U CaMOM 3araJO4HOM, M BCE M3-3a CBOEW UYpPE3BBIYANHO
IJIOTHOM M HENpo3pauyHOW artMmocdephl. bosbiime Hamekapl CHEIHATUCTHI
BO3JIaraJiIi HAa WCCIECJAOBAaHMS CHEKTpa pPaadOU3IydYeHUs BeHepbl, MOCKOIbKY
PaMOBOJIHEI MOTJIM MPOHUKHYTH CKBO3b TUIOTHYIO aTMoc(depy W TakuM 00pa3om
MO3BOJIUTH MOJYYUTH HH(POPMALINIO O TEMIIEpAType HAa TOBEPXHOCTH TUIAHETHI.

B 1961-63 rr. rpynmnoii corpyaankoB ®MAH Bo rnase ¢ A.Jl. Ky3pMuHbIM
Ha 22-MeTpoBOM panuoreneckomne [lymumHckoi o6cepBaTopun OBLIN BBITIOJIHECHBI
U3MEpPEHUSI SIPKOCTHOM  TeMIeparypsl BeHeppl B IIMPOKOM  JUana3oHe
CaHTUMETPOBBIX U MWUIMMETPOBBIX BOJIH. [IOCTPOEHHBIN CHEKTp H3Iy4YEeHUS

BIIOJIHE MOT ObITh OOBSICHEH B paMKax TaK HA3bIBAEMOW «IMAPHUKOBOW» MOJECIH C
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OYCHb BBICOKMMM 3HAYEHUSMHU TEMIIEpAaTypbl W JaBICHUS Ha IOBEPXHOCTU
IaHeTbl. PoJIb TMraHTCKOro MMapHUKa B 3TOM Cllyd4ae uUrpajia, KOHEYHO,
Hempo3padHas B onTuke atrmocepa rumanersl. OmHAKO, K 3TOMY BPEMEHH YKe
uMesach W ajdbTepHATHBHAs, HOHOC(EpHas MOJieNb, COTJACHO KOTOpOHl 3a
BBICOKYIO SIPKOCTHYIO TEMIIepaTypy B CaHTHUMETPOBOM JlMana3oHe Oblia
OTBETCTBEHHA HE MOBEPXHOCTbh, a HOHOC(Eepa MIaHeThl. B 3TOM citydae ycioBus Ha
MOBEPXHOCTH IIJIAHEThl MOIJIM Obl OBITh 3HAYMUTENIBHO 00Jiee MITKUMHU.
HeoOxonum ObUT KpUTHUECKUN IKCIIEPUMEHT, KOTOPBIN MO3BOJIMII ObI BBIOPATH TY
MOJI€NIb, YTO COOTBETCTBOBaJa Obl PEAJbHBIM YCIOBHMSIM Ha IMOBEPXHOCTU U B
atmocepe Beneprl. Takoi skcnepumeHT Obu1 npemsioxeH A.Jl. Ky3pbMuHbIM B
1964 r. Ho on TpeboBan m3MepeHUi MOJsIpU3aluu paauou3iiydeHus: Berepor ¢
BBICOKMM YIJIOBBIM paspemieHueM (mopsaka 0,05 yrioBoit muHyThl). B Te roawb
TAaKOW SKCHEPUMEHT MOr OBbIThb BBIINOJHEH TOJIBKO Ha pajauouHTEepdhepoMeTpe
KanmudopHuiickoro TEeXHOIOTHYECKOTO HWHCTUTYyTa. B ampene 1964 .
A 1. KyspMuH Obul HampaBieH B TroauuyHyto KomaHaupoBky B CIIA nns
IPOBEICHUSI 3TOr0 SKCHEPUMEHTA, YTO CTAJO BO3MOKHBIM, HECOMHEHHO, JIUIIb
Onmaroyapsi «XpyuieBCKOW oTTernenan». Pe3ynpTaThl SKCIIEpUMEHTa HE OCTaBIISUIIM
COMHEHMH B TOM, UTO peaJibHble YCIOBUA Ha TMOBEpXHOCTH Benepsl
COOTBETCTBYIOT  IpEACKa3aHWsSM [apHUKOBOW  MOAEIu ee  aTMoc(hepsl.
[Tony4yeHHsle TakuM 0Opa30M OLIGHKM TeMIlepaTypbl W JaBJCHUS Ha ee
nosepxHoctu (T ~ 700 rpagycos KenbBuna u P ~ 80 atmocdep) Oputu Onectsie
NOATBEPKIAECHBl T03KE HW3MEPEHUSMH, BBINOJHEHHBIMU C IIOMOILBIO 30HJIOB,
nocturimux nopepxHoctu mianetsl (T=740 K, P=90 aTm.).

[InonoTBOpHOE yuactue paauoactpoHoMoB [lymuHCKON oOcepBaTopuu
®UAH B uccnenoBanusx OJMKHET0 KOCMOCa MPOJ0IDKAeTCs U ceroaus. Mimenno
N0 HaOMIOJIEHUAM Ha KPYNHEHWIINX pPaJUOTENIecKonax METPOBOTO Juana3oHa

[TymmHaCcKO 0oOcepBaTOpUM pelIaeTcs CEroAHs 3ajada IMPOTHO3UPOBAHUS
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«KOCMHYECKOH TOTOJIbI», TO €CTh BO3MYIIECHUA 3eMHOM MarHUTOC(hepbl, KOTOPHIS
BBI3BIBAIOTCSI BBHIOPOCAMHU BBICOKOIHEPTMUYHBIX 4YacTull M3 KopoHbl CoiHIa.
[TogoOHBIE BBHIOPOCH, HECOMHEHHO, MPEICTABISIOT OOJBIIYI0 OMACHOCTH IS
KOCMOHABTOB, HaXOJSIIUXCS Ha OpOUTE, HE TOBOPS YK€ O T€X, UYTO BBIXOJIST B
OTKPBITHI KOCMOC.

BricokoTouHass mymnbcapHas ~—IIKala BpEeMEHH, Oasupylomascs Ha
U3MEPEHUSX MOMEHTOB IIPUXO0Ja HMMITYJIbCOB IyJbCapoB (00YCIOBICHHBIX
OBICTpBIM BpalllcCHUEM HEUTPOHHBIX 3Be3/d), Beaercs B IlymuHO yxke Ha
npoTsbkeHur nodtu S0 jner. To4YHOCTh 3TOM HIKajdbl BO MHOI'O pa3 MPEBOCXOJUT
TOYHOCTh ATOMHBIX IIIKaJd BPEMEHHU, €CIU peub HACT 00 H3MEpPEHUSIX OOJIBIINX
MIPOMEKYTKOB BpEMEHHU. AKTHUBHO 00CYKJIa€TCs BOMPOC 00 MCITOJIH30BAHUU TAKHX
K€ U3MEPEHUN MOMEHTOB MPUX0JIa UMIYJIbCOB MyJILCAPOB B Oy yIeM ISl HeJIeH
KOCMUYECKON HABUTALINH.

Hakonen, TpyaHO NEpPEOLICHUTh BAXHOCTh YYacTUs COTPYIJHUKOB U
uHCcTpyMeHTOB IlymuHCckol oOcepBatopuu B padOTe HA3EMHO-KOCMHUYECKOTO
pagnonntepdepomerpa «Pammoactpon». Ha 6aze obcepBaropum B 2003-2004 rr.
OblTM  mpoBeAeHbI  UCHbITaHUS  10-MeTpOBOM  aHTEHHBI  KOCMHYECKOTO

panuoTteneckorna (puc. 3).

Puc. 3. Ucnbiranus
KOCMHUYECKOTO
panuoreneckona KPT-10 na
nojurone [TPAO AKI]
OUAH (Ilymunckoi
PaIuOACTPOHOMUYECKON
oOcepBaTopuu

P W ACTPOKOCMHYECKOTO

' SN nenrpa ®1AH)

00y 114 10 Taim

4,
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A ¢ MOMeHTa 3amycka Kocmudeckoro anmnaparta «Crnektp-P» ¢ 3Toil aHTeHHON Ha
oopty B 2011 r. mumenHo paauoreneckon PT-22 IlymmHckoit obcepBatopuu
IPUHUMAET Hay4dHyr HHpopmaunuio ¢ ammapara «Crnektp-P», obecneunBas Tem
caMbIM paboTy HA3eMHO-KOCMHYECKOro HHTEp(hEepOMETpa, PEKOPIHOE YIIIOBOE
pa3peleHre KOTOPOro cocTaBisieT okoio 10 MukpocekyHa nyru!

Her HuKakux COMHEHHI, 4YTO COTPYAHUYECTBO PATUOACTPOHOMOB C
pa3paboOTYMKAMHM U CO3JIaTeIsIMU KOCMUYECKUX amnmnaparoB OyneT MpoJ0JDKAThCA

BIIPE/Ib U MPUHECET €I1l€ MHOT'O MOJIb3bl HAIIEMY OOIleMYy Jey.

KOCMUMNYECKUE AIITIIAPATBI AO «HITO JIABOYUKHUHA »:
OT COBETCKUX TPUYM®OB K bYAYHIUM IIEPCIIEKTUBAM
A.O. IITokan™", A.B. Apremben', E.B. Pbikos', T.A. 'oopyH',
B.K. lllatanos?, B.A. Boraués®, O.I1. Baxenona’, P.B. Kearyxun*

I®umman AO «HITO JlaBoukunay» B r. Kanyra, . Kanyra
2 Kanyxckuii pumuan ®TEOY BO «MI'TY um. H.D. Baymana (HauuoHa bHbIHA
UCCJIeI0BAaTENbCKUIM YHUBEPCUTET)», I'. Kamyra
3AO «HIIO JlaBoukuHa», MockoBckas 00J1acTb, T. XUMKU
‘*OI'BOY BO «MAM (HanMoHANBHEINA MCCIIE0BATENLCKAN YHUBEPCUTET)),
r. Mocksa
“e-mail: cuauthemocl@yandex.ru

AO «HIIO JlaBoukuHa» ObUIO co3gaHo B ampene 1937 roga kak
aBMALMOHHBIN 3aBoj HaponHoro kommuccapuara OOOpPOHHOM HPOMBIIUIEHHOCTH
CCCP na 6aze OwiBmield MeOenbHOU (abpuku Hapxomieca. Ilpukazom HKOII
Ne 0121 ot 1 utonst 1937 rona 3aBoay Obu1 npucBoeH Ne 301.

OnHuM U3 BBIJAIOMIUXCS CIEIUATUCTOB MPEANPHUATUS TOTO BPEMEHH ObLT
BBIJAIOIINICS COBETCKMM aBUAUMOHHBIA KOHCTpyKTOp CemEéH AnekceeBuu
JlaBoukun (1900-1960), nBaxasl 'epoit Commanuctuueckoro Tpynpa, Jlaypear
yeThipéx CramuHckux npemuii. OH pykoBoamn OKB-301 ¢ Havama okTaOps
1945 rona u no camori cmeptu 9 utonda 1960 roma. B pganpHeimeM penieHueM
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[IpaBuTenbcTBa OKB-301 MIOJIY4YHIIO HOBOE HalMEHOBAaHUE —
«MammHocTpouTenbHbli 3aBoJ1 UMeHU C.A. JIaBoukuHa.

B tsxénpie roasl Bemukont OteuectBeHHOM BOMHBI CeMEH AlleKceeBUY
JlaBoukuH peman 3anayy nosimeHus obopoHocnocobHoctu CCCP, pykoBons
pa3paboTkamu caMOJETOB UCTpeOuTeNbHON aBuanuu. Cpenu HUX:

-Jlal'T-3 — OTHOMECTHBIM OJIHOMOTOPHBIM TOPITHEBON UCTPEOUTETH-MOHOILIAH,
UCIIOJIb30BAJICSI B KAaueCcTBE  UCTPEOUTENs,  HUCTPEOUTEINs-epexBaTUHKa,
uctpedurens-6oMOapAMPOBITUKA, CAMOJIETa-PA3BEIUNKA;

-Jla-5 — ODHOMOTOpPHBIA HUCTpeOUTENb, CaMOJET TMPEJACTaBIsUI  COOOM
OJITHOMECTHBI MOHOIUIAH LEJIbHOJEPEBSIHHON KOHCTPYKIIMU C YOUparomumcs
IIACCH M 3aKPBITOM KaOMHOM, OJIUH U3 caMbIX MaccoBbIX camosiéToB CCCP B rojapl
Benukoit OteyectBeHHOM BOMHBI, ¢ 1942 no 1944 rr. Obu10 mpou3BeaeHO OoJiee
10000 camonéroB Bcex moaudukanuii [1];

-Jla-7 — oWH W3 Jy4YIINX CEPUIHBIX (POHTOBBIX UCTpeOuteneit koHIa Bropoit
MHUPOBOU BOMHBI, o0Jy1agaroIun BBbICOKUMHU JIETHO-TEXHUYECKUMU
xapakTtepucTukamu. ViMen BBICOKYIO MaHEBPEHHOCTh W CHUJIBHOE BOOPYXKEHHE.
CuuTaetcsi, 4TO OH 00J1a/1a] MPEBOCXOJCTBOM [0 CBOMM OOEBBIM KadecTBam HaJl
NOCJIEAHUMU TOopuIHEBbIMU ucTpeduTensmu ['epmanun, Anrmuu um CHIA Ha
MaJibIX ¥ CPEJHUX BbICOTax. MallllHa MMella TOBBIIIEHHYIO KMBYYECTh, & TaKkKe
MPOCTOTY M JOCTYIIHOCTh B ymnpaBieHuUH. Bcero o koHma Bropoilt MupoBoi
BOMHBI OBbLIO BhINyIIEHO 5753 camonéra Jla-7 [2];

- Jla-9 — coBeTcKkuii OTHOMOTOPHBIN MOPITHEBON HUCTPEOUTETh BTOPOH MOJIOBUHBI
1940-x romoB. bein co3gan B OKb-301 B 1945-1946 romax. B ornuuue ot Jla-7,
CaMOJIET MMEN LEIbHOMETAJUIMYECKYI0 KOHCTPYKLIHIO M KPBUIO C JIAMUHAPHBIM
oOTekaHueM. YajlieHue W3 KOHCTPYKIMH JIepeBa MPHUBEIO K CHUKEHHUIO MACCHI,

4YTO ITO3BOJJIMJIO YBCIWYUTDH €MKOCTb TOILIMBHBIX OaKOB H YCTAHOBUTDb YCTHIPC
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nymkd. Bxemne camonér Owsu1 moxox Ha Jla-7. IlpouwsBoactBo Jla-9
npoaokanoch 10 1949 r. Beero Obu10 u3rorosiieno 1882 camonéra [3].

[Tocne okonuanus Bennkoin OTEYECTBEHHOW BOMHBI B CBSA3U C MOSBICHUEM
HOBBIX BOEHHBIX YIPO3, HWHTECHCHUBHBIM pPa3BUTUEM PEAKTUBHOW aBHAllUH,
PAKETHOTO BOOPYKEHMSI U cUCTeM NpoTMBOBO3AyIIHOW 00opoHbl OKb-301 mnoa
pykoBojctBoM C.A. JlaBoukMHA MOPOJOJDKHIIO PEIIaTh 3aJayd MO YKPEIUICHUIO
000pPOHOCIIOCOOHOCTH ~ COBETCKOTO  rocyaapctBa. B wactHoctH,  ObUIM
pa3pabOTaHbI:

- TYypOOpEaKTUBHBIM UCTPEOUTEb-TIEPEXBATUNK Jla-250 - JTAJIbHAN
CBEPX3BYKOBOM BCEIOTOJIHBIA UCTPEOUTENIb-PAKETOHOCEI], OJIMH U3 TIEPBBIX B 3TOM
KJIACCe, NpEeAHAa3HaydaJICsl U MEepexBara CaMOJIETOB WM KPBUIATBIX PAKET U3
MIOJIOKEHHUS «JIEKYPCTBO B BO3ILYXE»;

- 36HUTHas  ymOopaBisiemMass pakera Kiacca  «3emisi—Bo3ayx» 3VP 205
MIPEIHA3HAYAIACh JUISI YHHUUYTOXKEHUS CaMOJIETOB NPOTUBHUKA, JETAIIMX Ha
BbIcOTax 10 20-25 kM u co ckopocTsamu 10 1000 km/4g [4];

- 3eHUTHO-PAKETHAsl CUCTEMa JajbHEro JAeucTBUs «/anb» JAOKHA ObLIa
o0ecrneynTh KpPYyroByl0 OOOpPOHY KpPYIHBIX HWHIYCTPUAIBHBIX IEHTPOB OT
CaMOJIETOB M KPBUIATHIX PAKET, JJISI dTOM CUCTEeMbl OblIa pa3paboTaHa 3€HUTHAas
yopaBisiemMass — pakeTra, [peJHa3HAayeHHas  JJIsi  THOPaXKEHHS  BBICOTHBIX
CBEPX3BYKOBBIX CAMOJIETOB M KpPBUIATBIX PAKET, JETAIMX Ha BbIcoTax oT 5 mo 30
KM, nanbHOCTSX 70 180 kM m co ckopoctsamu 1500-3000 km/4a [4];

- MEXXKOHTMHEHTAJIbHAS CBEPX3BYKOBAs KpbUIaTas pakera «byps» — nepBasi B MUpE
CBEPX3BYKOBAsl JABYXCTyIICHUaTass MEXKOHTMHEHTAJIbHAsl KpbUIaTas pakera
HA3eMHOT0 0a3UpOBaHMUS.

Cnenyromuii  3Tan  pa3BUTUS NPENNpUATHS CBs3aH C  ['eopruem
Huxonaesnuem  babGakuaeiv  (1914-1971) — T1maBHBIM = KOHCTPYKTOPOM

Konctpykropckoro bropo wum. C.A.JlaBoukuna (1965-1971), unenom-
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koppecniongeHToM Axkanemun Hayk CCCP, 1okTopoM TeXHUYECKHX HayK, ['epoemM
Coummanuctuueckoro Tpynma u Jlaypearom JlenmHckou mnpemuu. B 1965 ronpy
C.II. Koponés mnepenan I'.H. baGakuny paOoTel mo OeCHUJIOTHBIM JIYHHBIM U
MEXIUIAaHETHbIM cTaHUusAM [4]. Tak 3apoaunacek nepBasi KOCMUYECKAs TEMATHKa
paboT HaIIEero MPEANPUATUS — IJITAHETHBIC UCCIICTIOBAHMUS.

I'eopruit HukosraeBu4 mMen CBOM MOJAXOJ K KOHCTPYHPOBAHUIO PAKETHO-
KocMUYeckor TexHuku. KitoueBas ero uepra — oOLIMpHAs Ha3eMHas OTpadOTKa
pa3palaTbiBaeMbIX H3ACIHI HA CHEUUATbHO W3TOTOBJICHHBIX MAaKeTax MOpH
NOMOIIM psiia CTEHJOB, MMHUTHPYIOIIUX YCJIOBUS PpabOThl KOCMHUYECKHX
anmapatoB. Takoro mnoaxoga TpeOOBad CIOXHUBIIKECS YCIOBUS pa3pabOTKu
KOCMUYECKON TEXHUKHU — CIIOKHOCTb U3JEIMNA CTAHOBUJIACH IPEAEIBHO BBICOKOM,
a KOMIBIOTEPHOE MOJECIMPOBAHKE B Ty AIOXY JIENAl0 TOJbKO MEpBble pOOKHE
maru. Jlanueiit noaxon Bceneno onpasaaics — HITO umenu C.A. JlaBoukuHa noj
pykoBojsictBoMm ['.H. baGaknHa moOmiioch 1eoro psja yclexoB Tam, TAe JIPyTHE
TEpIIECIIN HEYJAUH.

HecMoTpsi Ha MHTEHCUBHOE Pa3BUTHE KOMIIBIOTEPHOTO MOJCIUPOBAHUS IS
MOBBIIICHUS HAJEKHOCTU  pa3pabaThiBaéMblX KOCMHUYECKHX ammapaTtoB U
UCKJIFOYEHHUS KPUTUUYECKUX OIMMOOK TAaKOW MOJXOJ UCIOJIBb3YeTCS UM B HAIIU JHHU.
[IpuMepamu ero SBISIIOTCS MakeT KocMuueckoro teneckona T-170M  nns
TEIJIOBAaKYyMHBIX HUCHBITAaHUM (puc. 1) U cTeHn OTpabOTKM MATKOW MMOCAIKU

JYHHBIX KOCMUYECKHX anmnaparoB (puc. 2).

130



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

Puc. 1. Maket kocmuueckoro teneckona T-170M a1t TenaoBaKyyMHBIX
WCTIBITAHUN (BEPTUKAJIIBHOE U TOPU3OHTAIBLHOE MOJIOXKEHHUS) [S]

Puc. 2. Crena otpabOTKH MITKOM MOCAAKU JTYHHBIX KOCMHUYECKHUX aIapaToB
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brmarogapss monxony I'eoprus HwukonaeBumua baGakmna HIIO wmenu
C.A.JlaBoukMHa B COBETCKOE€ BpEeMs JOCTUTJIO CJIEAYIOIMNX BbIIAIOIIUXCA
pE3yNbTATOB:
- 3 deBpansa 1966 roma BrnepBbie B UCTOPUH OCBOCHHS KOCMOCA aBTOMaTHYeCKas
MexranetHas ctaHuus (AMC) «/lyna-9» coBepiiniia MATKYH TOCAJIKy Ha
ITOBEPXHOCTH JIyHBI;
- 3 anpensa 1966 rona AMC «J/Iyua-10» BrepBble B MUPE CTaja UCKYCCTBEHHBIM
CIlyTHUKOM JIyHBI;
- 24 centsa6ps 1970 rona AMC «J/Iyna-16» BHepBbie B MUPE B aBTOMAaTHUYECKOM
pexuMe 10CTaBUiIa Ha 3eMITI0 00pasibl IyHHOro rpyHTa Maccoi 101 rpamm;
- 22 aBrycra 1976 rona AMC «/Jlyna-24» nocraBuiia Ha 3eMIi0 00pasiibl JTyHHOTO
rpyHTa maccoit 170 rpamm, B pe3yibTaTe aHaiM3a KOTOPHIX ObLIO BIEpPBBIC
MOJIy4YeHO yOeIUTeIbHOE JI0Ka3aTeNIbcTBO HaNuuus Ha JIyHe BOIbL;
- poBep «/lynoxoo-1» (1970) cranm mepBbIM B MHUPE IJIAHETOXOJOM, YCIICITHO
paboTaBIIMM Ha MOBEPXHOCTHU Apyroro HedecHoro Tena (JIyusl) ¢ 17 Hosiops 1970
no 14 cents6psa 1971 rona. [lpeanasnayancs ans u3ydeHus 0COOCHHOCTEH JTyHHON
MOBEPXHOCTH, PAJIUOAKTUBHOTO M PEHTTE€HOBCKOIO KOCMHUYECKOIO M3JIyY€HUs Ha
JlyHe, XMMUYECKOr'0 COCTaBa U CBOWCTB I'PYHTA;
- poBep «/Iyroxo0-2» (1973) npoBOaWI U3yYEHUE MEXAHUUYECKHUX CBOMCTB JTYHHOU
MOBEPXHOCTH, (OTOCHEMKY M TesnechEeMKY JIyHbI, SKCIEPUMEHTHl C HA3eMHbBIM
Ja3epHBIM JTaIbLHOMEPOM Y HAOJIIOJICHHS 32 COJTHEUHBIM U3IIyYEHUEM;
- AMC «Mapc-3» (3amymena 28 mast 1971 ronma) ocyiiectBuia MmepByr0 B MUpE
MSATKYIO [TOCAJKy CIIyCKaeMoro amnmnapara Ha Mapc;
- AMC «Doboc-1» n «Doboc-2» (3anymienst 7 utons 1988 rona u 12 uromnst 1988
rojjla COOTBETCTBEHHO) wuccienoBanu Mapc u ero cnytHuk Poboc B pamkax
MexayHapoaHoro kocmuueckoro npoekra «®obdocy», nposenu cbéMKy doboca —

noyueHo 38 uzoopaxenuit @obdoca BEICOKOro KadecTBa ¢ yaaiaeHus ot 300 km a0
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1100 kM, MakcMMallbHOE pa3peuieHue coctaBuio mnpumepHo 40 metpoB [6];
UCCJIEIOBANIM TMOBEPXHOCTh Mapca B HH(pakpacHOM U yJIbTpaduoIeTOBOM
JMana3oHax: OOHapyXeHbl HEOJHOPOJHOCTH TEIUIOBOIO mojs Mapca ¢
paspenieHueM 10 10 KM; yCTaHOBHIIM, YTO B CaMbIX >KapKUX MECTax TeMIlepaTypa
noBepxHoctu @oboca — 6osee 300 K, cocTaB mOBEpXHOCTH — pa3OUTHII peroyuT, B
palioHe 9KBaTOpa — aHOMAJIUA IPKOCTHU B yibTpaduomnete [6];

- AMC «Benepa-7» (3anymena 17 asrycta 1970 roma) BmepBble B MHUpPE
OCyIlleCTBUJIA NIepeady JIaHHBIX MOCJE MATKOM MOCaJKK Ha MOBEPXHOCTh BeHepsl;
o pe3yJibTaTaM MHUCCUU OBLUIO YCTAHOBJIEHO, 4YTO JIaBJIEHHWE Yy IOBEPXHOCTHU
Benepsi coctasiisieT (90+£15) armocdep, a remnepatypa — (475+20)°C [4];

- AMC «Benepa-13» u «Benepa-14» (3amymenst 30 oxtsa6ps 1981 roma u
4 Hos0pss 1981 TOMAa COOTBETCTBEHHO) BIEPBBIC IMOJYYMIIA I[BETHBIC MaHOPAMBI
MOBEPXHOCTH BeHephl ¢ KpyroBeIM 0030poM (TIpUYEéM MpU CPABHCHHH MEXITY
co0oi psima maHopaM, MOJYYEHHBIX 3a BECh CEaHC Iepefadu, OOHAPY KEHBI
JUHAMUYECKUE SIBJICHUS: CAYBAaHHWE CJIOSI TPYHTa, IOMABIIEr0 Ha IOCAJOYHYIO
miatpopMy, H3MEHEHHWE I[BETOBBIX OTTCHKOB W  KOJieOaHUs  CpemHei
OCBEIICHHOCTH, TOCJIEIHUE SBICHUS JO0 CUX IOp HE OObBICHEHBI); BIIEPBbHIC
OpSIMBIMU M3MEPEHUSIMU TOKa3alid, YTO Cepa SBJAECTCS OCHOBHBIM 3JIEMEHTOM,
OTIPECISIONIUM COCTaB 00JIAYHOIO CJIOS; BIEPBHIE C IOMOIIBIO IPYHTO3a00PHOTO
YCTPOMCTBA B35ThI MPOOBI IpyHTa BeHeps! ajist onpeesaeHus 3IeMEeHTHOTO COCTaBa
MIOPOJI METOJIOM PEHTTEHO-(DIFOOPECIIEHTHOTO aHajIn3a; BIEPBBIC OCYIIECTBICHBI
CEiCMMYECKHE W3MEpPEHHUs] Ha I[UIAHETe; BIEPBbIE MPOBEACHbI HU3MEPEHUS
ybTpaduOIETOBOTO MOTOKA COJTHEYHOrO U3IyueHus B atMochepe (oOHapyKeHO,
YTO 3HAYUTEIbHASl YaCTh COJIHEYHOTO M3JIy4€HUs Morjiouaercs Boime 60 KM, 4To
MO3BOJISIET OOBSCHUTH COBEPIICHHO HEOOBIYHBIE XapPAKTEPUCTHUKU JBUKEHUS

atmocdepsl) [4];
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- AMC «Bezea-1» u «Beea-2» (3anmymiensl 15 nexabps 1984 roma u 21 nexaOps
1984 ronma COOTBETCTBEHHO) HCCJIEAOBAIM B MPOJETHOM COJMKEHUU JBa
HeOecHbIX 00beKTa — IIaHeTy BeHepa (C JecaHTHpoBaHHMEM Ha €€ NMOBEPXHOCTh
MOCAJI0YHBIX aIlllapaToB U BHEJIpPEHUEM B €€ aTMocdepy a’poCTaTHBIX 30HJIOB) U
koMetry [annes, 3amycK JABYX OJMHAKOBBIX amlapaToB MMeEJ LIENIbI0O HE TOJIbKO
NOBBILICHHE O0Iel HAJEKHOCTH BBIIIOJIHEHUS SKCIEIUIIMOHHOM 3a7auu, HO U
MIPOBEJEHNE KOHTAKTHBIX UCCIIEIOBAHUI TOBEPXHOCTH BEHEPHI B ABYX pa3IUUYHBIX
pailoHax IUIaHETHI, a TAaK)KE U3ydeHUE KOMETHI ['amies npu pasiudyHOM yAaJIEHUN
e¢ or Conuua. llensimu maHHOM MHccuM OBUIM: HMCCIIEJOBAaHUE XapaKTEPUCTUK
atMocepbl BeHnepbl B Ipoliecce cIhycka, HcclieqoBaHuME TIpyHTa BeHepbl c
IIOMOIIBIO MOCAJOYHBIX aIllapaTOB B MECTaX MX KOHTAKTa C IOBEPXHOCTHIO,
MIPOBEJEHNE NMPUHUUIHAIBHO HOBBIX 3KCIIEPUMEHTOB 0 U3YUYEHHUIO LUPKYJISIUN
atMocepbl BeHeppl M €€ METEOpOJOrMYECKMX MapaMeTpoB C IMOMOILBIO
a’pOCTAaTHBIX 30HJ/IOB, MIOMCKOBOE CONIMKEHUE MPOJIETHBIX alIapaToB ¢ KOMETOMH
[Nannes ¢ 3ajmayedl OAJJTUCTUYECKOTO JBUXKEHUS CKBO3b KOMY KOMETHI Ha
BO3MOYKHO MEHBUIEM PACCTOSIHUM OT €€ sApa, KOMIUIEKCHBIE UCCIIEOBAHUSA s1/Ipa U
KOMBI KOMeThI ["annes [4].

PabGora no HampaBJICHUIO TJIAHETHBIX HCCIEIOBAHUI aKTUBHO BEIETCS U B
HallU JHU:
- AMC «Jlyna-I'no6» (3anyck 3amnanupoBan B 2019 romy) — mepBbId
KOCMHYECKHI ammapaT BO300HOBIEHHON MporpaMMbl wHcciaenoBanus JIyHbl,
HAlEJIEH HA W3y4YEHHE BHYTPEHHErO CTPOEHUS U Pa3BEIKY IIPUPOIHBIX PECYPCOB B
okononoJisipHort ob6nactu Jlynel (FOxHBIM TONIOC), a Takxke Ha OTpabOTKY
TEXHOJIOTUU MATKOU mocaaku [4];
- AMC «Jlyna-Pecypc-OA» (3anyck 3armanupoBaH B 2020 roay) npousBengT
JI0CTaBKy JIyHHOro opbutanpHoro ammapaTta (OA) Ha OKOJIONYHHYIO TOJSPHYIO

0p6I/ITy AJIA IIPOBCACHHA AUCTAHIHMOHHBIX I/ICCJ'IGI[OBaHI/Iﬁ IIOBCPXHOCTHU .HYHI)I;
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OCHOBHBIE 3aJauu: KaprorpadupoBaHHE MHUHEPATIOTUYECKOro cocraBa JIyHBbI;
KAPTUPOBAHUE PACIpPENEIEHUs BOASHOIO JIbJAa HA TIOBEPXHOCTH JIyHBI;
UCCIIEIOBAHUE CTPYKTYpPbl TOAMOBEPXHOCTHBIX CJIOEB; TOomorpadus JIyHHOU
MOBEPXHOCTH; HCCJIEIOBaHUE JK30C(ephl, IUIA3MEHHOTO OKpykeHus JIyHbl u
IIPOLIECCOB  B3aUMOJEHCTBUS  IUIa3Mbl €  ITOBEPXHOCTBIO;  MCCIEJAOBAHUE
KOCMHUYECKHUX JIy4Yeld U HEUTPUHO YIbTPaBBICOKUX SHEPIruul [4];

- AMC «Jlyna-Pecypc-I1A» (3anyck 3armianupoBaH B 2021 roay) npousBengr
JIOCTaBKy Ha noBepxHOCTh JIyHwl mocagounoro anmapata (ITA) nns mpoBeneHus
KOHTaKTHBIX HAyYHBIX MCCIIEIOBAHUN B MPUIIOJISPHON oOnactu JIyHbI; OCHOBHbBIE
3a/1a4d: NPOBEJACHUE KOHTAKTHBIX UCCIEA0BAHUN B PAlOHE F0’KHOTO mnoJiroca JIyHsl
(aHaNIM3 TpyHTA); MOUCK BOASIHOIO JIbJIa IPU ITOMOIIM HEWUTPOHHOIO JIETEKTOpA,
BHEJIDEHHOTO B TIOBEPXHOCTh JIyHBI; HM3y4eHHME MAarHUTHBIX AaHOMAJIUA Ha
NOBEPXHOCTU JIyHBI, a Takke BO3AECHCTBUS (PAKTOPOB MEKIUIAHETHON Cpebl C
IIOBEPXHOCTBIO  JIyHBI; HCCIIENOBaHMS MHHEPAIOIMYECKOI0, XHUMHUYECKOTIO,
3JIEMEHTHOTO W  M30TOMHOIO COCTaBa JIYHHOIO perojura B o0Opasnax,
JOCTABIISIEMBIX C PA3JIMYHBIX [IYOMH OT OBEPXHOCTH J0 2 METPOB U3 2—3 pa3HBIX
MECT OKOJIO TOCaJIOYHOIrO arrmapara, ¥ B o0Opasliax perojiuta MOBEPXHOCTHOTO
CJOs; MCCleloBaHUSd (U3MUECKUX CBOMCTB TPyHTa JIyHHOM MOBEPXHOCTH;
UCCJICIOBAHMSI WOHHOW, HEUTPATbHOM M THUIEBOW COCTABISIOMMUX SK30Cheph
Jlynsl 1 5 PekTOB B3aUMOJEHCTBUS MMOBEPXHOCTH JIYHBI ¢ MEXKIUTAHETHOM Cpeaoi
Y COJIHEYHBIM BETPOM; U3yUEHHE BHYTPEHHEro cTpoeHus JIyHbl U €€ rio0anbHOro
JBUKEHHUSI METOJAAMM CEUCMOJIOTMM W HEOECHOM MEXaHUKH; IOMUMO Hay4HbIX
HKCIIEPUMEHTOB, B paMKax MHUCCUU OyAyT OTpabOTaHbl CpeAcTBa U METOAUKHU
obOecrieueHrss BHICOKOTOYHON M O€30MacHOW MOCAJKH, KOTOphIE B JalbHEUIEM
OyIyT NPUMEHSTHCS ISl MEPCIEKTUBHBIX JIYHHBIX MMOCAJOYHBIX SKCHEAUIMI Ha

nnaT(bopMax JJIs1 JOCTAaBKH Ha HOBerHOCTb IIECJICBBIX KOMIIJICKCOB HYHHOﬁ 633131
[4];
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- AMC «JIyna-I pynmy (3anyck 3armiaHupoBaH nocie 2025 roga) mpou3BenET
JIOCTaBKY JIYHHOrO rpyHTa u3 paiioHa FOxHoro nomtoca JIyHbl st oTpaOOTKU
METOJUK M CO3/IaHUSl SKCIEPUMEHTAJIbHBIX YCTAHOBOK IO BBIJCICHUIO U
nepepadoTKe OTAENbHBIX XUMUYECKHX 3JIEMEHTOB; HapsAy C ATUM IUIaHUPYETCS
OTpaboTaTh TEXHOJIOTMIO BBICOKOTOYHOM IMOCAJAKM Ha paguoMasik, a Takke
METOJUKY obOecrieueHusi 0e30MacHOM MOCaJKU HAa KOHEYHOM Y4YacTKE MOJAX0Ja K
MOBEPXHOCTH C UACHTU(PUKAIMEH MOTEHIIUAIBLHO OMACHBIX 3JIEMEHTOB penbeda u
BO3MOYXHOCTHIO BBITIOJTHEHUSI OOKOBOTO MaHeBpa [4];

- BEPIIMHON POCCUIMCKOM POrpaMMbl HcclieoBaHus JIyHbI CTaHET CTPOUTEIHCTBO
UHPPACTPYKTYpHI JyHHOU 6Oa3zwt (3amaHupoBaHo mocie 2025 roja); OCHOBHbBIC
3alauu: OMpeJeieHUEe TMepeyHs, KOJIMYEeCTBA U TEXHOJOTUW TMepepadoTKu
uMeromuxcsi Ha JlyHe MOJe3HbIX MCKOIAEMbIX, NMPUTOJAHBIX B MEPCIEKTUBE IS
obecriedyeHuss pabOThl JIYHHBIX IPOMBIIIJICHHBIX KOMIUIEKCOB (IMOJIYy4YE€HHE U3
peroauTa TOIUIMBA, KPEMHHS JIJII COTHEUHBIX O0aTapei, CTpOUTEIbHBIX MAaTEPHAJIOB
U T.J.); ONpEeJeIeHUE MEPEUHs, 3a1acOB, TEXHOJIOTUH MepepaboTKU U TOCTaBKHU Ha
3eMIII0 TaKk Ha3bIBAEMBIX «PACCESIHHBIX XMMHUYECKHX DJIEMEHTOB« (pyOuauid,
raHul, repMaHuil U Ipyrue peaKo3eMeNbHbIE AIEMEHTHI); OMpeIesIeHHUE 3a1acoB,
0COOEHHOCTEN N10OBIYM, ONTUMAJBHBIX TEXHOJOTUWA MEPBUYHOU mMepepaboTKu U
JIOCTaBKM Ha 3€MJII0 Telus-3; BBIINOJHEHUE IIMPOKOTO CHEKTpa HAayYHBIX
HKCIIEPUMEHTOB B MHTEpecax (PyHIaMEHTaIbHON U MPUKIIATHON HAyKH [4];

- KOCMUYECKUN KOMIUIeKC «HMHmepeenuo-30H0» (3alyCcK 3aIljlaHUpPOBaH IMOCTE
2025 roma) mpomseAT wuccienoBanue ComHIA C  OJU3KHUX PACCTOSHUM;
BHYTpEeHHEH renuocdepsl; mpoOieM HarpeBa COJIHEYHOM KOPOHBI; YCKOpPEHUs
COJIHEYHOTO BETpa; MPOUCXOKIACHUS HanOO0JIee MOIIHBIX MPOSBICHUN COTHEYHOU
aKTUBHOCTHU — COJTHEUHBIX BCIBIIIEK U BHIOPOCOB [4];

- «Ox3oMapc-2020» (3amycK KOCMHUYECKOI0 KOMIUIEKCA 3aIllIaHUpPOBAH B arpele-

mae 2020 roma) — MEXIYHAPOIHBIM MPOEKT, MPEeAyCMaTPUBAIOIINNA Pa3paboOTKy
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POCCHICKON CTOPOHOW JECAaHTHOTO MOIYJsl C TMOCaJoYHON Tu1atopmoii,
€BPONEUCKON CTOPOHOMN — MEPEIETHOIO MOAYJISI U MAPCOX01a; OCHOBHBIE 3a1a4U —
MIOMCK NPU3HAKOB >XW3HM Ha Mapce B NOpOLUIOM K B HACTOSIIEE BpEMS;
UCCJIEIOBAHUE  BOJHOM/T€OXMMHUYECKONM  Cpelbl Ha TOBEPXHOCTHU U B
MOATIOBEPXHOCTHOM CJIO€ C pacipeieICHUEM Mo TIyOHHE; UCCIIeIOBAHUE Fa30BbIX
nmpuMeceil 1 X UCTOYHHUKOB B aTMocdepe Mapca [4];

- AMC «bymepaney (3amyck 3amanupoBadH B 2024 roay) obGecrieuut 3abop u
JOCTaBKy Ha 3emirto 00pasroB BemecTBa P@oboca — 0HOTO U3 CITyTHUKOB Mapca,
a TakKe MpOoBeAET KOMIUIEKC Hay4HbIX wHcclieqoBaHuid doboca KOHTAKTHBIMU
Metonamu [4];

- BIIEpBBIE 32 BCE BpEMsS CYIIECTBOBAHUS OTEUYECTBEHHOM KOCMOHABTHUKHU
IUIAHUPYETCS MPOEKT IO UCCIIEI0BAHUIO BHEIIHEN TUIaHEThl COJIHEYHON CUCTEMBI —
Onurepa, k kotopomy B 2026 rogy OyJeT HampaBlieH KOCMUYECKUN KOMILIEKC
«Jlammac-II», B cocTaB KOTOPOro BXOAST KOCMUYECKHI anmnapat «/lanrac-111» ¢
OpOUTAJIBHBIM MOJYJIEM JIJIsl TUCTAHIIMOHHOTO MCCJICIOBAHUS IJIAHETHOW CUCTEMBbI
FOnutepa (ocHOBHBIE 3ajjauyu — AUCTAHLUUOHHBIE HcclenoBanus FOnurtepa u ero
cnytHuka — [aHumena; kaprorpadupoBaHue TOBEpPXHOCTH [ aHuMena;
perpaHcisiuus Ha 3eMJII0 JAaHHBIX C IIOCAJOYHOr0 ammapara) U KOCMHUYECKUM
annapat «/lannac-II2» ¢ TOCaAOYHBIM  ammapaToM il  KOHTaKTHOTO
uccienoBanusi ['aHuMena (OCHOBHBIE 3aJlaud — KOHTAKTHBIE MCCIEIOBaHUS U
noytyueHust u300paxkeHuit nosepxuHoctu ['anumena) [4].

IToMumo pazpaboTku KocMudecKuX KoMIiekcoB 1 AMC miisa uccienoBaHui
HeOecHbix Ten Comneuynoit cucrembl HIIO mmenu C.A. JlaBouknHa 3aHUMaeTCs
U3TOTOBIIGHUEM CPEJICTB BBIBEJCHUS. YHHMBEPCAIbHBIN pa3roHHbIM 050Kk (PB)
«®@pecamy cozman B HIIO wumenn C.A.J[aBoukMHa | TMpeaHA3HA4YEH A
WCIIOJIb30BAHUS B COCTABE PAKET-HOCUTENIEN CPEHETO U TSHKEJIOTO KJIacca C LENbI0

BBIBEJICHUSI KOCMUYECKUX allapaTroB Ha Pa3jIMYHbIE 3aJlaHHbIe OpOUTHI. ba3oBbii

137



YeTBepTada MoJioZiexxHad MeKBY30BCKasd HAyYHO-IIpaKTU4ecKas
koHdpepenuusa «KOJAYEBCKUE YTEHUA»

Pb «®perar» mnoNoXKWI Hayaio IMEJIOMY CEMEHUCTBY BBICOKOI(P(HEKTHBHBIX
pPa3roHHBIX OJIOKOB, KOTOPBIE CO3/IaHbl U CO3Jal0TCs Ha ero ocHoBe. [IpuMenenue
Ha Pb «®perar» AOMOMTHUTENBHBIX TOIUIMBHBIX EMKOCTEH M cOpackiBaeMoro 0J10Ka
o6akoB (Pb «®pecam-MT» n Pb «®pecam-Chy») MNO3BONMMWIA CYIIECTBEHHO
YBEIIMYUTh MAacCy 3ampaBisieMOro TOIUIMBA M, TEM CaMbiM, TOBBICUTH
b dexTuBHOCTL pasroHHoro Omnoka. [lepserit 3amyck Pb «®perat» B cocrtaBe
pakeTbl-HOcuTens «Coro3» cocrosica 9 depans 2000 roga. Ilo coctosiHuo Ha
utoib 2017 rona obecneueno 62 mycka Pb «®perat» paznuunbix Mogudukanui u
BbIBEJICHBI Ha pacu€rHble opOuThl Oojee 200 KOCMHUYECKHX ammapaToB
POCCHIICKOTO U HHOCTPAHHOT'O TPOU3BOACTBA [4].

Emé onnoii temarukoit pador HIIO mmenm C.A. JlaBouknHA SBIISICTCS
acTpou3uKa — CO3/1aHle KOCMHUYECKUX 00CcepBaTOpuUil.

YenoBeyeCcTBO BCErja HMHTEPECOBAJIOCH OKpYyKaromuMm MupoMm. Emé B
rIIyOOKOM APEBHOCTHU JIOAM OOpaiaid CBOW B30p HAa HE0O, MBITAACh IMOHSATH
3aKOHOMEPHOCTH JBH)KEHUS CBETUJI M CBOE€ MECTO B OKPYXKAIOIIEM MHUpE.
Cy1iecTBEHHBIN POPHIB B aCTPOHOMUH ObLT coBepii¢H B Havase X VII Beka u Obi1
CBA3aH C M300peTeHHeM Teneckona. Temepb acTPOHOMBI OBLIM CIIOCOOHBI
3arIsiHYyTh  TOpa3fo Jajibllie MU Pa3rsaeTh OOBEKThl, HEJAOCTYyIHBIE s
HAOJIIOICHUST HEBOOPYKEHHBIM Tia3oM. Ho 70 Tex mop, moka 4eloBEeYecTBO HE
CMOTJIO MPEOAOJETh 36MHYIO TPABUTAIIMIO U BBHIBECTH KOCMHUYECKHE amnmaparbl Ha
opbuty 3emnm, OOMBIMHCTBO HH(pOpManuu o BcemeHHON OBUIO HEIOCTYITHO.
Jleno B TOM, 4TO MPAKTUYECKU BCE JIAHHBIC O HEOSCHBIX TEJIaX MBI MOJIy4YaeM MpHu
MOMOIIM  DJIGKTPOMArHUTHBIX  BOJIH, NPUXOJAIIUX U3 TIOyOMH KOCMOca.
DNeKTpOMarHuTHAs BOJIHA TIPEJICTABIISAET COOOM BO3MYIIICHUE AIEKTPOMATHUTHOTO
1oJig, TMpPU KOTOPOM MPOUCXOAUT KoJieOaHHWE BEKTOPOB HaNpPsHKEHHOCTEN
AIEKTPUYECKOTO0 W  MArHUTHOTO TMOJed MEPHEHIUKYJSIPHO  HAaMpaBJICHUIO

pacupocTpaHeHHUsT BOJIHBI [7]. DJEKTpOMarHWTHBIC BOJIHBI MOAPA3JCISIOTCS B
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3aBUCUMOCTH OT JUIMHBI BOJIHBI HAa PaJMOBOIHBI, HH(PPAKpaCHOE H3IyUCHHE,
ONTUYECKOE  M3Iy4YeHHUE, yIbTpadUOIETOBOE  H3JIYYEHHUE, PEHTTEHOBCKOE
U3JIydeHHEe W TraMMa-u3iaydyeHue. B Bakyyme »JIEKTPOMAarHMTHOE U3JIyYEHUE
pacnpocTpaHsieTcss 0e3 3aTyxaHud Ha CKOJIb YroJHO OOJbIIME PACCTOSHUS, HO
atMocepa 3emiu mpomyckaer 0€3 CYIIECTBEHHOTO TOTJIOIICHUS JIUIIh
paauoOBOIHBI W ONTHYECKOE W3JIYyYEHHE, MPUYEM TOCIEIHEE 3HAYUTEIbHO
IpeIOMJISIETCS, TEpexo/id 4Yepe3 pa3Hble CIOM BO3AyXa, M PacCerBaETCs
UMeroNIeics B Bo3AyXe MbUiblo. [loaToMy aiis molsiydyeHus HamOoJiee MOJIHBIX U
HEUCKKEHHBIX TaHHBIX 0 BceneHHo Teneckon HeoO0X0AUMO BBIBOJUTH B KOCMOC,
rae HeT atMocdepsl 3emin [§].

B npomeamue roasl kak CoBerckuit Coro3, Tak U CTpaHbl 3amajia BEIBOIUIN
Ha opOUTy KocMuueckue obcepaTopum. 23 mapta 1983 roma Oblna 3amylieHa
KocMHuueckass — oOcepBaropusi «Acmpowny, co3ganHas Ha HIIO  wumenu
C.A. JIaBoukuna. Kocmuueckasi o6cepBaTopus pabotana B ynbTpaduoIeTOBONU U
PEHTIEHOBCKOM 00JIACTSIX AJIEKTPOMArHUTHOI'O M3IYYEHUSI U pelliajia ClIeIyIoNne
Hay4HbIC 3aJlaud: UCCJEAOBAaHUE MEXK3BEZHON CpEJibl, M3YUYEHHE MOJIOJBIX 3BE3N
0O0JBIION Macchl, U3yYEHUE NIEPEMEIINBAaHUS BEIIECTBA B 3BE31aX, YCTAHOBJICHHUE
MecTa MPOTEeKaHUS SJECPHBIX pPeaKInii, U3y4eHUE HECTAIMOHAPHBIX sIIep TallaKTHK,
U3YyUYEHHE  KpPyroBOopoTa Marepud  (3BE3IBI-MEX3BE3[HAs  Cpeaa-3BE31bI),
OOHapy>XeHHE  CBEPXTSKENBIX  JJIEMEHTOB Yy  TOpPSYMX  3BE3N,  IOMCK
KOPOTKOXHUBYIIUX BJEMEHTOB Yy 3BE3J, OINpPEIEICHUE COJIEPKAHUS HIEMEHTOB
KHUCIIOPOJHOW TPYIIIBI Y 3BE3], M3YYCHHE COCTaBa 3BE3MHBIX XpoMochep U KOpOH
[4]. 1 nexabps 1989 roma Obuia 3amyieHa BTropasi co3gaHHas Ha HIIO umenu
C.A. JlTaBoukuHa acTpoduzuveckas BHeaTMocpepHas HEMWJIOTUpYyeMast
obcepBaropusi  «I panamy. OnHa  TpenHa3Hayajgach  JUisi  MPOBEICHUS
aCTpO(U3UYECKUX  HCCIACAOBAHMM  TANAKTUYCCKUX U BHETATAKTUYCCKUX

HCTOYHHKOB KOCMHYCCKOI'O H3JIYUYCHHUA B PCHTICHOBCKOM M TI'aMMa-JAHAIla30HaXx

139



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

JIEKTPOMArHUTHOTO w3iMyueHus. EE 3amadeld ObLIO MPOBEACHUE JI€TAIbHBIX
UCCIIEIOBAHUM KOMMAKTHBIX UM MPOTSHKEHHBIX KOCMHUYECKHUX HCTOYHHKOB
PEHTIE€HOBCKOTO M MATKOro raMma-usiydeHuil. OOcepBaTopusi IpeacTaBislia
co0oif paboTaromuii Ha opouTe 3eMIIM KOMILIEKC MPUOOPOB, BOCIPUHUMAIOIINN
W3JIy4EHUs B LIMpouaiiiieMm auamna3zoHe — oT 2 k3B no 100 MaB. E€ nosBienue
OTKPBIBAJIO HOBBIE BO3MOXHOCTH ISl ONpPEACJICHUS TEeMIepaTypbl TEILUIOBON
IU1a3Mbl B CKOIUICHMSIX TajlaKTUK, PEHTTEHOBCKHUX IyJbcapaX, aKKpPELHOHHBIX
JMCKAaX BOKPYT YEPHBIX HbIP, JUISI BBISBICHHUS KOCMHUYECKUX OOBEKTOB, TIIE
paboTaroT HETETUIOBbIE MEXaHU3MBI U3TyUeHUs [4].

Ceiiuac Han0Oosee U3BECTHBIM U MOJTYYUBIIUM HAaUOOJBIINI 00BEM JTaHHBIX
o Bcenennoil sBiseTcs aMEpPUKAHCKUH KOCMHUYECKHM TelecKom «Xa0oum,
3anymeHHeii 24  ampens 1990 roma. Illupoko wu3BecTHble (oTorpadun
KOCMHYECKUX OOBEKTOB BBINOJHEHbl KOCMHYECKUM TelecKonoM «Xal0m» B
ONTUYECKOM Juamna3zoHe. Bpicokas paspemiaromas CHOCOOHOCTh TeJecKomna u
oTcyTcTBHE  arMmocepbl  3emiid  MO3BOJMJIM  BBIIONHUTH  (oTorpaduu
TYMaHHOCTEH, OTCTOSIIIMX OT HAC Ha COTHU CBETOBBIX JIET, U TaJIAKTUK,
HAXOJSUIUXCS Ha YJAJICHUM B MWUIMOHBI CBETOBBIX JIET, C IOPa3UTEIIbHON

YETKOCTBIO.

Puc. 3. Uzo6paxenue Tymannoctn Kumns B
ONTUYECKOM (CBEepXy) U MHPpPaKpacHOM (CHH3Y)
JMana3oHax, MOJIyYEHHOE KOCMHYECKHM
TeJIeCKOIoM «Xao0m» [9]

lar Jet in the Carina Nebula
Telescope » WFCIUVIS/IR
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Ha dotorpapuu Tymannoctu Kwunsi, BBIIOTHEHHOW KOCMUYECKUM
TEIeCKoNnoM «Xa00ma» B ONTHYECKOM U HWH(PpakpacHOM auamnazoHax, (puc. 3)
MHOTHE JETajl TYMaHHOCTH, HEBUAMMBIC B ONTHYECKOM JHAaNa3oHe, CTalu
JOCTYIIHBI B30pYy B MHGpakpacHoM. Takum 00pa3oM, MOKHO cJienaTh BBIBOJ, YTO
uH(popMalsi O KOCMHYECKOM OOBEKTe, IOJIy4YeHHas B HOBOM JUala3oHE,
JONOJIHAET H(POPMALIMIO, [IOJYUYEHHYIO B APYTUX Auana3oHax. MIHbIMU cioBamy,
yeMm OO0Jbllle KOJUYECTBO JMANA30HOB, B KOTOPBIX HAOJIOMAETCS KOCMHUYECKUMN
00BEKT, TeM OombIe nHGOPMALIUK OYIET MOITYIEHO O HEM.

BoabIIMHCTBO KOCMUYECKUX OOCEpBAaTOPUM, 3alyIIEHHBIX B MPEIbIIYIIHE
roapl, ObUIM yHUBEpCaIbHBIMU. TO ecTh uMenu Ha OOpTy o00O0pyJI0OBaHUE,
CIOCOOHOE MOJy4yaTh JIaHHBIE 0 KOCMHUYECKHUX OOBEKTaX B HECKOJIBKUX CIIEKTpax.
He sBnsercs wuCKIIOYEHHMEM M YHOMSHYTHIM BBIIIE KOCMHUYECKUN TEIECKOI
«Xa66m». B XXI Beke HIIO umenu C.A. JlaBouknHa BeAET pabOThI IO CO3AAHUIO
KOCMHUYECKHX oOcepBaTtopuil cepun «CrekTpy», Ipu 3TOM Kaxzias obcepBaTopus
IPOBOANT HAOMIOJEHUE B OMPECIEHHOM CIIEKTPE DSJIEKTPOMArHUTHBIX BOJIH.
Taxoif moaX0/ MpeACTaBIsSeTCs MEPCIEKTUBHBIM B BULy TOTO, YTO B 3aBUCUMOCTHU
OT BBIOPAHHOTO CIIEKTpPa, B KOTOPOM palboTaeT oOcepBaToOpusi, K €€ KOHCTPYKIUHU
NpEeabABIAIOTCS  0coOble  TpeboBanusi. W, mnpoektupys  oOcepBaTopuu,
KOHCTPYKTOPBI CTapajJIiCh MaKCUMAJIbHO yJOBJIETBOPUTH 3TH TPeOOBaHUS, UCXOIs
U3 BO3MOXKHOCTEH COBPEMEHHOUN HayKu U TexHoJsioruil. O0cepBaToOpuu MOTyUUIN
CBOM Ha3BaHUS, MCXONAA W3 TOTO CHEKTPa, B KOTOPOM OHU MPEHMYIIECTBEHHO
paboraror:

- kocmMuueckasi ooceparopusi «Cnexkmp-P» (3amymena 18 wurona 2011 roma) —
MEXAyHapoaHass opOuTanbHas acTpodusznyueckas o00cepBaTOpUsi  MPOEKTa
«Pangunoactpony, npeiHa3HaueHa  JyIs CO37aHus BBICOKOAMOre€IHOTO
UCKYCCTBEHHOT'O CIyTHHKA 3€MJIM C PaJAMOTEIECKONIOM OOJBIIOTO JUamMeTpa Ha

60pTy C 0OCIbrO IPOBCACHHA COBMCCTHO C 3CMHBIMH PAaIUOTCICCKOIIAMHU
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byHIaMEHTAIbHBIX aCTPOHOMHYECKHX HCCJIEAOBaHWN Ha 0a3ze mHTEepdepoMeTpa
3emna—KocMoc ¢ pasmepamMu, HaMHOTO NPEBOCXOJAIIMMHU JHAMETP 3E€MIIM.
OCHOBHBIE 331a4l: U3YYEHUE TAAKTHK M KBAa3apOB B PaJAMOIMAIIa30HE; U3yUEHUE
CTPYKTYpPbI U AUHAMUKHU PAOHOB, HEMOCPEICTBEHHO MPUJIETAIOIINX K MAaCCUBHBIM
YEPHBIM JIbIpaM; U3y4YE€HUE YEPHBIX IbIP U HEUTPOHHBIX 3BE3]1 B Halleu I anakruke;
U3MEPEHHUE PACCTOSHUM W CKOPOCTEH IyJbCapOB U JPYTHX TaJaKTHYECKHX
VMCTOYHUKOB; U3YUYEHHE CTPYKTYpbl MEXK3BE3JHOM IJIa3Mbl; U3YUEHHUE SBOJIIOLUU
KOMITAaKTHBIX BHETaJaKTUYECKHX HCTOYHHMKOB; OIpenesieHue (pyHIaMEHTaIbHBIX
KOCMOJIOTUUECKHX MapaMeTpoB [4];

- kocMuueckasi oocepBatopusi « Cnexkmp-PI » (3amyck 3arnanupoBat B 2018 roay) —
MEXKIYHAPOIHBIM POCCUMCKO-TEPMAHCKUM MPOEKT, HALEJICHHBbIM Ha CO3JaHUE
opOuTanbHOM acTpodu3nuecKoil 0OcepBaTOPUH, IPEeIHAZHAUCHHON ISl U3YUYEHUS
BceneHHOIT B pEHTI€HOBCKOM JMana3oHe JUIMH BOJH. (OCHOBHBIE 3a/Jayu:
U3Y4YEHUE NEPEMEHHOCTH M3JYyYEHUs CBEPXMACCUBHBIX YEPHBIX JIBIP; JJIUTEIIbHBIE
HEeIpepbIBHbIE HAOJIIOIC€HHUSI HCTOYHUKOB CO C1a00M PEHTT€HOBCKOW CBETUMOCTHIO;
KOMIUJIEKCHOE  HCCJEJIOBAHME  TIaMMa-BCIUIECKOB M HUX  PEHTTEHOBCKHX
MOCJIECBEUCHU; HaOnroJeHue Berblek CBEPXHOBBIX C HCCICAOBAHHEM HX
JBOJIIOLIUM; U3Y4YEeHHE YEPHBIX IbIP U HEHUTPOHHBIX 3BE3] B Hallen | anakruke;
U3MEPEHHUE PACCTOSHUM M CKOPOCTEH IyJbCapOB M JPYTHX TaJaKTHYECKHX
VMCTOYHUKOB; OJIHOBPEMEHHOE HaOJII0/IeHHE B PEHTIEHOBCKOM U
yIbTpapuOIECTOBOM Iuana3zoHax; uccieaoBanue Tupdy3HbIX 00BEKTOB, OIU3KHX
TQIaKTUK Kak B PEHTICHOBCKOM, TaK U yJIbTPa(HOJIETOBOM [HAINA30HAX;
JIOKaNM3alus )KECTKOTO PEHTT€HOBCKOTO M3JYyUYEHHUS OT MPOTSKEHHBIX OOBEKTOB;
uccienoBanne (POPMBI CIIEKTPa aKTUBHBIX TATAKTUYECKUX siaep [4];

- KocMuueckas oocepBaropus « Cnexmp-Y @y (3anyck 3amnanupoBad B 2021 romay)
npeaHa3HadeHa JUIs  OpOBeAcHUS  (PyHIAMEHTANbHBIX  acTPOPHU3UUIECKUX

HCCJ'IGI[OB&HI/Iﬁ B YJ'II)Tpa(bI/IOJ'IeTOBOM W BUAUMOM JUAIla30HaX 3JICKTPOMArouTHOI'O
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CIEKTpPa C BBICOKMM YIJIOBBIM pa3pelICHUEM, a TAKXKE JUJI PErMCTpaluy raMma-
U3JIly4eHus B dHeprerndeckom nuama3zoHe ot 10 k3B go 10 M»sB; ocHoBHbIE
3aaui: U3y4YeHHe (U3UKO-XMMHUYECKOTO COCTaBa IUIAHETHBIX aTMocdep B
ConHeyHOl cucTeMe; HcclefoBaHHE (QU3MKU aTMochep TIopsuux 3Be3[,
XpoMoc(epHOM aKTUBHOCTU XOJIOJAHBIX 3BE3[, SIBICHUN akKKpeluu B 3BE3IAX,
IOTEPU Macchl 3BE3JaMM, B3PBIBHBIX IPOLIECCOB; HCCIEAOBAHHUE (PUINYECKUX U
XMMHMYECKHUX CBOMCTB MEX3BE3IHOTO M OKOJO3BE3QHOrO BewiecTBa (rasa u
IBUICBBIX YacTHIl), (Da30BBIX TMEPEXOJOB B MEXK3BE3THON Cpele; H3ydeHUe
IPUPOABI AKTUBHBIX TAJIAKTUYECKUX SACP, XUMHYECKOW 3BOJIOLHMM TAJAKTUK,
IpOLIECCOB OOMEHa BEIIECTBOM C MEXIaJIaKTUYECKON Cpeloi; ompeaeneHue
OPUHLMIIMATBHO BaXHBIX JUISI BBIOOpAa KOCMOJIOTMYECKOM MOJIENH IMPONOPLU
conepxkanus osnementos D / H, (D + 3He) / “He, 3He / “He, cBoiicTs
MEXTAIAKTUYECKUX Ta30BbIX OOJAKOB, M IIOMCK CKpBITOTO BEIIECTBA BO
Bcenennoii [4];

- KocMuueckast oocepBaropust « Cnexkmp-My (3amyck 3amianupoBat B 2023 roay) ¢
KOCMMYECKAM TEJIECKONOM, JUaMeTp TJAaBHOIO 3epkana Koroporo — 10 M,
OpeJHa3HayeHa JUIsl HCCJIEeNOBAaHUS pas3MyHbIX 00beKTOB BceeneHHoit B
MUJUIUMETPOBOM, CYOMUJUIMMETPOBOM M JajdbHEM HH(pPaKpacHOM JHara3oHax
CIEKTpa, KakK C YJIbTPABBICOKOW YYBCTBUTEJIBHOCTHIO (PEXHM OIUHOYHOIO
TEJECKOIa), TaK U CO CBEPXBBICOKMM YIJIOBBIM pa3pelieHueM (B pexXUMe
unteppepomerpa) — no 30 HaHocekyHa nyrd. OCHOBHBIC 3a/la4ydl: H3yYEHHE
MOJIEKYJISIPHOTO CcOCTaBa M (U3MYECKUX YCJIOBUHA B aTMocdepax IUIaHET M HX
CIIyTHUKOB; MU3y4Y€HUE IbLJICBOM COCTABJIIOIIECH MEXKIUIAHETHOU CPEAbl, a TAKKE
oowektoB B llosice Ban Amiena m B O6Gmake OopTa; CHEKTPOMOJISIPUMETPHS,
KapTorpagupoBaHue U U3yUYE€HUE IEPEMEHHOCTH Pa3IMYHbIX TUIIOB 3BE3/1, a TAKKE
HEUTPOHHBIX W BO3MOXXHBIX KBapKOBBIX 3Be€3[l B [alakTUKe; SK30IUIAHETHI:

JETeKTUPOBAaHWE W HCCleAoBaHUWE obOnacTedi (QopMupoBaHUS 3Be3/, TIOHCK
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NPU3HAKOB JKM3HM BO BceneHHo#l; u3ydeHHe CyOMHIIMMETPOBBIX Ma3epoB;
0OHapy>KEeHHE MEPBBIX TAIAKTUK BO BCeleHHON U U3ydeHUE MX HBOJIOLMH; TTOUCK
IPU3HAKOB BO3MOXKHOM acTtpouHkeHepHoil nestenbHocTH (SETI) Bo Beenennou;
U3YYCHUE DPaHHUX CTaaAui H3BOJOLMH BceneHHON OT 3M0X peKoMOMHAIUMU U
pEUOHU3AIMH, TIOSIBICHUS TIEPBIX 3BE3/T U TAIAKTHK, a TAKKE MEPBUYHBIX YEPHBIX
JBIp U «KPOTOBBIX HOPY»; M3y4YeHUE (PU3UYECKUX MPOIIECCOB B SApPaX aKTHUBHBIX
raJIakTHK B 00JIaCTH TOPU30HTA COOBITUI CBEPXMACCUBHBIX YEPHBIX JIBIP U Ap. [4];
- kocmuueckas oocepatopus «I amma-400» (3anyck 3amnanupoBad B 2023 romay)
npelHa3HaYeHa [JIs MCCJEIOBaHUS TraMMa-u3JIy4eHHs B JHMarna3oHe BBICOKHX
sueprut  (0,1-3000 I»B). OcHoOBHBIE 3aJayu: TMOUCK HOBBIX U HU3YUYCHHUE
W3BECTHBIX raJaKTUUYECKUX U BHETAJAKTUYECKUX JTUCKPETHBIX HCTOYHUKOB raMMa-
U3ITyYEeHUS] CBEPXBBICOKON IHEPTUHU, KOTOPHIMU MOTYT ObITh, B YACTHOCTH, OCTaTKU
CBEPXHOBBIX, MYJIbCAPHI, AKKPELUPYIOLIUE 00BEKThI, MUKPOKBA3aphl, TaJaKTUKU C
aKTUBHBIMU siipaMu, 01a3apbl, KBa3aphbl; N3MEPEHHUE X YHEPTETHUECKUX CTIEKTPOB
U CBETUMOCTH; MOHHUTOPHUHI CBETUMOCTH W JHEPreTHYECKOro CIIeKTpa raMma-
HMCTOYHUKOB CBEPXBBICOKOW AHEPIUM JJIsl U3YUEHUS MPUPOJIbI UX MEPEMEHHOCTH;
U3MEPEHUS HSHEPreTUYECKUX CIEKTPOB TajJaKTUYEeCKOr0 W BHETAJIAKTUYECKOTO
nudGy3HOro U U30TPOIHOTO raMMa-U3Ty4eHUs, TOUCK CIIEKTPaIbHBIX aHOMAJIH,
MOWCK «TaMMa-JIMHUI» B IMCKPETHBIX TaMMa-UCTOYHHUKAX, B UG y3HOM ramMmma-
U3ITyYeHUH, BO3ZHUKAIOMIMX IMMPU AHHUTWISIIIMU U paclajie KOMIOHEHTOB TEMHOMU
MaTe€pUU; PETUCTPaALUsl BBICOKOIHEPTETHUYECKOIO0 raMMa-U3Jy4YeHUsI U IMOTOKOB
AJIEKTPOHOB U MO3UTPOHOB OT COJIHEUHBIX BCIIBILIEK U JIp. [4].

Kocmuueckne ammaparst  HIIO umenum  C.A. J[aBoukuHa  BHECHH
CYIIECTBEHHBIM BKJIaJl B  MHPOBYIO KOCMOHABTHKY. 3allyCK IE€pPBOIO
UCKYCCTBEHHOI'O CITyTHUKa JIyHBI, MepBble MSTKHE IOCAAKA Ha IMOBEPXHOCTHU
Jlynsl, Mapca, Benepsl, iepBas jocTaBka o0pasioB IpyHTa C IPYroro HeOECHOTo

TCJIa B AaBTOMATH4YCCKOM PCIKHMC, HepBBIﬁ IINTIaHETOXO0d — BCC 3TH AOCTHKCHUA

144



YerBepTada MoJsiogexHasd MeXBy30BCKasd HAay4HO-IIPaKTUYeCKad
koHpepenuusa «KOJAYEBCKUE YTEHUA»

MPOCIIaBWIM Opeanpustue He Tojbko B CoBerckoM Coro3e, HO U MO BCEMY MUDY.
Hanbonee cnokHBII 3Tam, CBI3aHHBIA CO CMEHOH OOIIECTBEHHO-IOJIUTHYECKOMN
dbopmanuu cTpaHbl, B 1esoM yxe mno3aau. CoBpemennsie npoektsl HITIO nmenu
C.A. JIaBoukuHa, 10 aMOUIIMO3HOCTH HE YCTYMAIOMINE MPEABIIYIIUM, Peau3aius
KOTOPBIX MPOU3BOAUTCA C YYETOM JIYUIIUX JOCTHKECHHN HAYYHO-TEXHUYECKOIO
pa3BUTUS MOCIEAHUX JET, JOBOIATCS B HACTOALIEE BpPEMS [0 JOTHYECKOTO
3aBEpIICHUS. DTO CBHUICTEIBCTBYET O MEPCHEKTUBHOM OYIyIlleM pPOCCUHUCKOU
HENMWIOTUPYEMOM KOCMOHABTHUKHU. YCIEIIHAs pealn3alusl TEKyIIUX HPOEKTOB
HITO umenn C.A. JI[aBOYKMHA BBIJIBUHET POCCUHCKYIO HAyKy Ha JIMAUPYIOIINE
posii B 06s1acTu acTpou3uku, 3HaHUM 0 HeOeCHBIX Tesnax COTHEYHON CUCTEMBI U
B BOMpOCaX CO3JaHUS M OKCIUTyaTalldd Hay4YHO-HMCCIEAO0BATEIbCKUX 0a3 3a
npenenaMmu opOuTH 3eMJIM B camMoM Oiwkaiimem Oyaymiem. PaboTel ogHOro us
OCHOBaTeJIel OTEYECTBEHHOTO METAJUIOBEACHUS THUTaHa M ero cmiaBoB [10],
co3JaTenss Hay4YHOM MIKOJIBI BOJOPOJHOW XPYNKOCTH METAJUIOB M BOJAOPOJIHOU
TEXHOJIOTUM TUTAHOBBIX ciuiaBoB [11] bopuca AnekcannpoBuya Komauépa OyayT

Ha 3TOM HEJETKOM MyTH KpaliHe BocTpeboBansl [12].
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Yuacmnukos u cocmeii uemsemoii konghepenyuu «Konauésckue umenusy npueemcmeyiom
Poccuiickue yuenvie, npogpeccopa MAU, 0.m.u. FOnusa Eecoposa u 0.m.H. Anopeti Mamornos
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L

Ilpusemcmeennoe cnoso oupexkmopa Cmynunckoeo gunuara MAU Bukmopa Yeaposa

—

I'nasa Cmynunckozo 2opoockozo oxkpyza Bepa Hazapoea ¢ yuacmnukamu Kongepenyuu
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MeXBy30Bckas Monoge
Hay4HO-NpaKTH4ecKa
KOHd]epBHLIMﬂ :

lll

Bpyuenue namsimmuwvix nodapxoe om Mockoeckoii obnacmmoti Jymbl MOLOOBIM OP2AHUZAMOPAM
KOHGhepeHyuu

Nexsy30Bckas monop”
HayuHo-npaKkTu4er
KouchepeHuu

/00‘12"
»

Campble onvle yuacmHuxku KOquepeHbﬂ/lu — UJIEHbl WUKOJIbHO2O KPYIHCKA «lllac 6 HAYyKy» Cco ceoumu
HacmasHUKamu
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e = =
Ilobeoumenu cexyuu «Mamepuanosedenue, mexHoni02us u agmomamusayus 06padbomxu
mamepuanoe»
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Ha cekyuu ((ASpOKOCMM‘leCKa}Z MEXHUKA U mMeXHOoJIocuu)
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Ha cekyuu «Meneoocmenm u COYUAIbHO-OKOHOMUYEeCKUe npO6Jl€Mbl COBPEMEHHO20 061/1466‘7’71661))
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PACHET MHHUBAL WIS
TIPOEKTA

=

Haepasicoenue nobeoumeneti cexyuu
«Meneosxcmenm u coyuanbHo-3KOHOMUYECKUE NPODIEMbI COBPEMEHHO20 00UWecmeay
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