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1. OBIIME IMOJTOKEHUA

Hayuno-uccnenoparenbckas jestensHocts (HWJ) oTHocuTes K BapHaTHBHOH HacTH
MpOrpaMMBbl aCTIMPAHTYPhI, BXOZWT B 00k Ne3 W peanusyercs Al OYHOH H 3a04HOH dhopmbI
obyuenust. Tpynoémkocts HWJI cocrasnser 196 3a4. en.

Hayuro-uccnenoparenbekas jestensocts (HMJI) oTHOcHTCs K BapHaTHBHOH dacTy,
BXOIMT B 610K N3 mporpamMMbl acHMpPaHTYPhl H peajusyeTcs UIs OYHOU U 3d04HOU (hopMel
obyuenns. Tpymoémxocte HUJ] ompenensercss pyKOBOAHTEIeM JUIS KaXIOTO AaclupaHTa H
cocTapjseT He MeHee 196 3au. eJ. ¥ pacrpelesseTcs MHINBHAYaIbHBIM IIJIaHOM aclupaHTa Ha
BECh MEPUO/L OOYUYEHHS.

Hay4Ho-HCC/Te10BaTeNbCKAs A TENbHOCTh M MOATOTOBKA BBITYCKHOH KBATH(UKAIMOHHOH
pabOTBl TPOBOAMTCS B TEYEHHE BCEro IepHoja OOydeHws, BeleTcs B COOTBETCTBHH C
VHMBUAYATGHBIM ILUTAHOM AaclUpaHTa M BHIIOJHSETCS B OTACIbHbIE IEPHOIBI OOyYeHHUS
OJHOBPEMEHHO C y4eOHBIM IPOLECCOM M C Mejaroruyeckor mpakrukoi. Ilo HUJI B xoHue
KaXI0r0 yueGHOT0 rojia IpeyCMaTpHBaeTcs POMEKYTOUHas aTTecTauus B popme 3adera.

BEIMONHEHHAas HaAy4HO-HCCIE0BaTe/IbCKas JIeATeNIbHOCTh — 3aBEpINACTCs  HalNHUCAaHHEM
BRIMYCKHOM KBaTM(UKALMOHHOH paboTB, KOTOpas JOMKHA COOTBETCTBOBATH KPHTEPHSM,
YCTAHOBIIEHHBIM Ul HAayYHO-KBaM(PUKALMOHHOMN paboThl (AMCCepTALMH) HA COMCKAHNE YYeHOH
CTEINEeHH KaH/u1aTa HayK.

2. IJIAHUPYEMBIE PE3YJbTATBI HU/I

Llenvio HayuHo-uccIe008amenbCKkoll 0esimebHOCmu SBISETCS MOIYYCHHE W NPUMCHEHHE
HOBBIX 73HAHWHA B 00JACTH INPOEKTHPOBAHHS, KOHCTPYKIMH M IPOWU3BOJACTBA JIETATEIbHBIX
aInapaToB, a TAKXKe HAITHCAHHE BBITYCKHOH KBaTH(HKAIMOHHOHR paboTh! (AuccepTalliy).

BBIMYCKHHMK, OCBOMBIUMI MpOrpaMMmy AacHHPaHTYphl, JOJDKeH 0071ajaTh CIeXyHOMMMA
YHHBEPCAIbHBIMH KOMIIETEHIHAMMU:

" TOTOBHOCTHIO  y4acTBOBaTh B paboTe  POCCHHCKAX M MEXKIAYHapOIHBIX
MCCIIeI0BATENBCKIX KOUIEKTHBOB 0 PEINEHHIO HAYYHBIX H Hay4yHO-00pa3oBaTeIbHbIX
sanad (YK-3);

* [OTOBHOCTBIO HKCIOJIb30BaTh COBPEMEHHBIE METOIBI M TEXHOJOTMH HAy4HOH
KOMMYHHMKAIIMH Ha FOCYAapCTBEHHOM ¥ MHOCTpaHHOM si3bIKax (YK-4):

A Takxke 001a1aTh CIeAYIOMUMHA 00menpodeccHoOHaNbHBIMH KOMIIETEHIHAMH:

* piaJeHHEM METOHOJNOTHEH TEOPETHYECKUX M IKCICPHMEHTANBHBIX HCCIICI0BAHHH B
061acTH aBHAIIMOHHOMN U pakeTHO-KocMudeckoit Texuuku (OITK-1);

» BIaJEHMEM KyJIbTYPOH HaydHOrO HCClIeJOoBaHHs B 00NacTH aBHAlAOHHOM M PaKeTHO-
KOCMMYECKOH TeXHHKH, B TOM YMCJIE C HCIIOIb30BAHMEM HOBEHIINX HH(DOPMALMOHHO-
KoMMyHHKanuoHHbIx TexHonornit (OI1K-2);

* CI0cOOHOCTBIO K pa3pabOTKe HOBBIX METOJOB MCC/IEJOBAHMS U HX NPUMEHEHHIO B
CAMOCTOSTEIBHOM HAaYYHO-HCCIIE10BATEILCKOM e TeIBHOCTH B 00/1aCTH aBHALIHOHHOH

¥ PAaKeTHO-KOCMHYECKON TEXHMKHM C YYETOM MpaBWj COOIIOACHHS aBTOPCKHX MpaB
(OIIK-3);

HUJI acmupasTa npoBOAMTCS Ui  (OPMHPOBaHMS  CIEAYIOIIMX — MPO(ecCHOHATBHBIX
KOMITETEHLIUH:

e crnocobHOCTbIO cobupath, oOpabaTbiBaTh, aHaIM3MpoBaTh M 0000WIATE HAYYHO-TEXHUYECKYIO
MHPOPMALINIO, NEePe0BON OTe4eCTBEHHbIH 1 3apyOeskHblii OMbIT B 00/1aCTH PaKeTHO-KOCMHHYECKOH
TexHUKH ¥ TexHonoruu (ITK-1);

e  CrOCOOHOCTBIO H FOTOBHOCTBIO C MOMOILBIO KOMITBKOTEPHOH TEXHMKH IUIAHHPOBATh W MPOBOJAMTH
Hay4HbIE IKCTIEPUMEHTBI, 06pabaThIBaTh, AHATM3NPOBATH M OLIEHMBATH PE3y/IbTAThl HCCIICI0BAHMH,



CMOCOGHOCTBIO € TMOMOIIBI0  KOMIBIOTEPHOH  TeXHHKH oOpabarbiBaTh, AaHAIW3UPOBATh,
CHMHTE3MPOBaTh M KPUTHUYECKH pe3toMuposaTh nudopmaumto (ITK-2):

e CrnocoOHOCTBIO MPUHMUMATh ydacTHe B (DYHAAMEHTAIbHBIX W TPHKIAIHBIX HMCCIEI0BAHMAX 110
pelleHHi0  mpobsieM, BO3HMKAIOUWIMX MPH  MPOSKTHPOBAHMM U OMBITHO-KOHCTPYKTOPCKHX
paspabotkax (T1K-3);

e  CMOCOOGHOCTBIO MPOBOIMTH HAYYHbIE UCC/IEJOBAHHSA TI0 OT/IE/IbHBIM pasjie/iaM (3aJaHuAM) Hay4yHOH

paboThl B KauecTBE OTBETCTBEHHOTO HMCTIONHMTENS WIH COBMECTHO C HAYYHbIM PYKOBOAMTEIEM
(TTK-4);

3. PEAVIM3ALIAA HU /L

Hayuno-uccie10BaTeNIbeKas JesTeTbHOCTh aCIHUPAaHTOB pealli3yeTcs 4Yepe3 aBTOpCKHeE
NpOrpaMMBI  HAaYYHBIX PYKOBOAMTENeH Ha OCHOBAHHH HHIMBUMYATbHBIX IUIAHOB pabOTHI
acIUpPaHTOB.

Hayuno-uccieoBatensckas jesrensHocts (HWJI) mpoBoaures B COOTBETCTBUH  C
MHIMBHLyalbHBIM M1aHOM acriupanTa u coraacHo 'OCT 15.000-94 u TOCT 7.32-2001 nomxna
BKJIK0YaTh:

*  0030p HAYYHO-TEXHHYECKUX JOCTIKCHHH B HCCIIelyeMOH 00/1acTH;
* [aTEeHTHBIE MCCIIeNOBaHus (IIPU HEOOXOAHMOCTH);

"  TEOPETHYECKUE UCCIIECOBAHMA,

" MOJEJIMPOBAHHE, MAKETHPOBAHHE,

*  HKCINEPUMEHTAIbHBIE HCC/IE0BaHHA (IPH HEOOXOAMMOCTH).

HayuHo-uccieoBaTenbeKas — JIeSTeJbHOCTh — aclMpaHTa, Kak  MpaBuilo,  IO0DKHA
npeanonarath SKCHEPMMEHTAIbHBIE pPa3pabOTKH, TO €CTh BBINOIHEHHE paboThL, KOTOpas
OCHOBaHa Ha 3HAHUSIX, IPHOOPETEHHBIX B pe3y/IbTaTe MPOBEIEHHS HAYYHBIX UCCIIETOBAaHUH HITH
HA OCHOBE MPAKTHYECKOrO OINbITA, H HANpPaBe€Ha HA COXPAHCHHE JKU3HH U 3JI0POBbs YEJIOBEKA,
CO37IaHHE HOBBIX MaTepHasioB, MPOIYKTOB, IPOLECCOB, YCTPOHUCTB, YCIIYT, CUCTEM HIIM METOIOB
U ¥X JlaJbHEeHee COBEPLICHCTBOBAHUE.

[Ipy cocTaBleHMH WHAMBHAYQIbHBIX IUTAHOB acIMpaHTOB B pasiene «Hayuno-mceiaeno-
BATENIbCKAS JESTEIBHOCTY aCTIMPaHTa W BHINOJHEHHE BBITYCKHOH KBaTM(HKAIMOHHON PabOThI
(BKP) cieayer ompeaennTh XapaKTepHCTHKy HayuHo# paboter cormacHo I'OCT 7.32-2001:
(yH1aMeHTaIbHAs, TONCKOBAs HJIH NPHKIAIHAS.

[Ipd 5TOM MOKHO PYKOBOACTBOBAThCS YKa3aHHBIM CTAaHIApTOM, IJ€ 3TH BHIBI paboT
omnpezeIeHbl CeIYIOUHIM 00pa3oM:

"  pe3ynbTaToOM (YHIAMEHTAIBHBIX HAy4dHbIX paloT sBISETCS — PACIIHPEeHHE
TEOPETHYECKUX 3HAHHH, a TakKe MOIyYeHHE HOBBIX HAy4YHBIX [aHHBIX O
mpoleccax, ABJIEHHAX, 3aKOHOMEPHOCTSX, CYMIECTBYIOIIMX B HCCISAyeMOH
061aCTH; CO31a0TCS Hay4dHbIE OCHOBBI, METO/IbI M IPHHIIMIIBI UCCIICJOBAHUA;

*  [IOHCKOBHIE HayuHBle pabOTHI YBEIMYMBAIOT 00beM 3HaHHH As Gonee riybOKOro
MOHUMAHMS WU3Y4aeMOro TMpeAMeTa; pe3ylbTaToM TakuX padoT ABJIsSETCS
pa3paboTKa MPOrHO30B Pa3BUTUS HAYKH M TEXHUKH: OTKPBITHE [yTeH IPUMEHEHHMS
HOBBIX SBJICHHH U 3aKOHOMEPHOCTEM;

*  [IPUKIAJHBIE Hay4Hbie PaOOTH HAaNpaBlIeHbl HA pa3pellieHHe KOHKPETHBIX HAayIHBIX
nmpobaeM IS CO3MaHMS HOBBIX W3Jenuii; B pesyibraTe paspabaThBaloTCs
PEKOMEH/IAINH, HHCTPYKIIUH, PACYETHO-TEXHHIECKIE MaTepUalibl, MCTOAUKH H T.]I.

XapaKTepHcTHKa Hay4dHOM paboThl J0/KHA OnpefenuTh Kpyr pemaembix B BKP 3anaq u
KOHKpeTH3upoBarts nporpammy HWUJI aciupanTa.
Jlns nouckossix HHJI, pemaemeie 8 BKP 3a1a4u, MOryT OBITh:



+  0BGOCHOBaHHE TEPCIIEKTHBHBIX HAIpaBieHWH pa3BUTUS TEXHHKH, TEXHOJIOT Ui,
SKOHOMMKH, TIPOM3BOJACTBA M T.JA. (B TOM 4MCAE€ 10  pesyjbTataM
dynnamentanpubx HAJ);

*  onpedeleHHe TEXHHYECKHX, OSKOHOMHYECKHX, OIKOJOTHHUECKHX H JIpyrux
TpeGOBaHUH K 00BEKTAM (M3/EIUIM), SBIAIOMHUMCS IIPEMETOM UCCIIEI0BAHUM:

+  Bpifop M OOOCHOBAaHHWE HAINPABICHHUH ONBITHO-KOHCTPYKTOPCKHX WIM ONBITHO-
TEXHOJIOTHYECKHX paboT, 00ecneunBarONMX CO3/1aHHe HOBBIX 00BEKTOB, BXOISIITUX
B HHX KOMIUIEKTYIOIIMX ~ M3JeMnH,  pa3pabOTKy  COOTBETCTBYIOMIMX
TEXHOJOTHYECKHX TPOLEccOB, 000OPYIOBAHUS U T.11..

+  BBIOOp U OOOCHOBAHME HAIPABICHAH MPHKIAIHBIX HU/I;

. HccrenoBaHHE BO3MOXKHOCTH M 11e71eco00pasHOCTH  HCTOJIb30BaHMA HaCTHBIX
TeXHHYECKHMX pELICHHH Ui CO3/1aHusd 00BEKTOB (M3[eNUH) W HMX DJIEMEHTOB C
3a[aHHBIMU XapaKTePUCTUKAMH HITH TlapaMeTpaMH.

Jlns npukaaasix HAJL, pemiaeMbie B 1UCCepTalUy 3a/1a4u, MOTYT OBITE:

+  CO3JaHHE HAYYHO-METOAMYECKHX W HOPMAaTHUBHBIX [IOKYMEHTOB (METO/IHUK,
CTAH/IAPTOB, ATOPATMOB, IPOTPAMM H T.IL.) JUIS HCCIIEAYEMBIX 00BEKTOB;

. J3rOTOBJIEHHE MOJe/eil, MAKETOB, CTEHIOB, SKCIIEPUMEHTANTbHEIX 00pasIloB HOBBIX
00BeKTOB (H31€emuit), 000py10BaHHA U T.[1.!

- pa3spa0oTKa TEXHHUECKHMX 33/1aHHi Ha M3TOTOBICHAE HOBBIX 00BEKTOB (M31€IUH), B

TOM YHKCJIe KOMIUIEKTYIONUX U3/EIHM;

pa3paboTKa TeXHWYECKHX 3aJaHWi Ha M3rOTOBJICHHE HOBOTO TEXHOJOTHYECKOTO U
HCIBITATEILHOTO 00OpY/I0BaHMs Ul O0BEKTOB, B TOM HMCIE KOMIUICKTYIOUIHX
W3JIETUH.

[Iporpammsl (IJ1aHBbI) Hay4HO-MCCIIEJOBATEIbCKOM /1eATEIbHOCTH aclipaHTa Ha
KaJKIbI TOJA W Ha Bech Mepuoj OOydeHHs, COrIacHo T'OCT 15.101-98, 10MAHBL
[peycMaTpHBATh CIIEYIOIIME ITalbl paboTh:

1) Beibop HanmpaBIeHHs MCCieI0BaHHHA
C LeNmbl0 OINpejelieHHss ONTHMAIbHOTO BapHaHTa HalpPaBICHHA HCCIIC/IOBaHUH Ha
OCHOBE AHATHM3a COCTOSHHUS HMCCleayeMoi mnpoOnembl, B TOM HHCIC pe3yabTaTOB
HATEHTHBIX WCCIIeI0OBaHHM, M CPABHUTEIIBHON OLIEHKHA BApHAHTOB BO3MOXHBIX peleHu

C YUETOM Pe3y/IbTATOB IIPOTrHO3HBEIX MCCIIENOBAHHH, IPOBOMBIIMXCS MO aHATOTHIHBIM
npobieMam;

2) TeopeTHuecKkue UCCIIEAOBaAHUS
¢ LETbI0 MONYYEHHs TOCTATOYHBIX TEOPETHYECKHX pPE3yJIbTAaTOB HCCIIeIOBAaHUA IS
peleHns MOCTABIEHHBIX Mepesl HUJI 3apau.
IIpi NpOBEJEHMH TEOPETHYECKHX HCCIIC[OBAHUH JI0/DKCH ObITb OOOCHOBaH BHIOOP
(moaxon K pa3paboTKe) MoOjedeH, METOAOB, MporpaMm H (WaH) anroOpUTMOB,
T03BOJISIIOLIHE YBEIMUHTh 00beM 3HaHHMH s Gonee rayOOKOro MoHWMaHWA U nyTei
IPUMEHEHHUs] HOBBIX ABJICHMI, MEXaHH3MOB HITH 3aKOHOMEPHOCTEH.

3) DKCIePUMEHTATBHBIE UCCIIEI0OBAHUS
¢ LEeTbIO MOMYyYEHHs JOCTOBEPHBIX IKCIEPHMEHTAIBHBIX PE3YIbTaTOB HCCIIOBAHUH
JUIA  pElIeHWs TMOCTAB/ICHHBIX TeEpell HUJl 3amay. MebBIMH clOBaMH, LENTBIO
JKCHEPUMEHTATBHBIX HCCIEN0BAHUM ABJIAETCS BHIABICHAC CBOMCTB HCCIIEAYEMBIX
00BEKTOB, IPOBEPKA CIPABE/UTHBOCTU TEOPETHIECKHX WCCJIEIOBAHHN ¥ HA DTOH OCHOBE
MUPOKOE U [ITYyOOKOe H3ydeHHe TeMbl HAyYHOTO HCCIICOBAHMA.
[TpOBOIMTCS CHCTEMATH3AIMS U TIPE/IBAPATEIbHAS OLEHK MOMyHEHHBIX PE3yIbTaToB !
Jp.

4) OGoGIIeHNe 1 OLIEHKA Pe3y/IbTaTOB UCCIICI0BAHHH
C Leapl0 TMOABEJCHHS HTOroB M 000OUIEHMS pe3y/IbTaToOB HAy4YHO-TEXHUYECKHX
JcCIeIoBaHuil, BHIYCKa 000BIEHHON OTYETHOH HAyYHO-TEXHHUECKOH IOKYMEHTALUHU
no HUJ], omenku 3PGEKTHBHOCTH MOJIYYEHHBIX pe3y/IbTaTOB B CpPaBHCHHH C



4.

COBPEMEHHBIM HAy4YHO-TEXHHYECKHMM ypOBHeM (B TOM 4HCIE€ OLCHKH CO3JaHHMS
KOHKYPEHTOCIOCOOHOM TPO/TYKIINH).

TEKYUIAS

U MPOMEXYTOUYHAS

ATTECTALIMA

UCCJEAOBATEJLCKOM JAEATEJIBHOCTH ACIIMPAHTA

acnmupaHTa

HAYYHO-

4.1. ®opmbl TEKYLIEr0 KOHTPOJS HAYYHO-HCC/1e10BATEIbCKOH /1eATE/IbHOCTH

KDHTPOHB 9TAIIOB BBINIOJHEHUS WHIWBWUIYAJIBHOTO IUIaHa Ha}"lHO-HCCJIE,ELOBaTEﬂbCKOf:I
JAEeATENBHOCTH ITPOBOJIUTCS B BHIC cobece10BaHuA ¢ Hay4HBIM PYKOBOAHTECIICM.

4.2. TIpoMemyTO4YHAS ATTECTAIMS HAYYHO-HCCIEI0BATEILCKOH 1eATEILHOCTH
aCnHpaHTa

B KOHIE KaXJ0ro y4eOHOro roja mpejycMaTpuBacTCs MPOMEKYTO4Has aTrecrauns B
dbopme 3ayera.

5. YYEBHO-METOJAMYECKOE M HH®OPMALMOHHOE OBECIEYEHHE
HAYYHO-UCCJEJOBATEJLCKOM JEATEJIBHOCTH ACIIMPAHTA

5.1 OcHoBHag AHTEpATYpa:

2 ABTOp | HaumeHoBaHHe M3gatenseTBo Fox |
n/n M31aHHs
1 Beizo JI.H., ITpuMeHEHHE CTOXaCTUYECKOTO ELTY «BoeHMeX»—
Cagenbes C. K., MOJIENTUPOBAHUSA /1 PELLIEHNs 2008
CII6
Crenanos M.M. MHKeHEPHBIX 3a/1a4
2 3apybun B.C., Maremaruueckue Moaeu Mexauuku | MI'TY um. H.O. 2018
KyBbipkun I'.H. M 3JIEKTPOIMHAMMKH CIUIOLIHOM baymana — M.
cpelibl
3 Canero M. K., Teopuu NPOEKTHPOBAHMSA CJI0KHBIX OI'VIT «Kb Apcenan
Tectoenos H. A.. | TeXHHYECKHX CHCTEM KocMuueckoro | um. M. B. ®pyHse»,
Artamacos B. /. u | 6azupoBanus. BI'TY «BOEHMEX», | 2012
ap. AO UCC um. M.D.
Pemernéna»
4 IMoropenoe B.H. CrpouTenbHas MEXaHHKa BEXB-CII6 2007
TOHKOCTEHHBIX KOHCTPYKLM:
y4.nocodue
5 [Toropenos B.H. Harpy3k# 1 HarpeB OeCUIOTHBIX BI'TY «Boenmex».— 2010
JleTare/bHbIX annapaTos CII6
6 [Toropenos B.H. CrpoutenbHas Mexanuka: npaktukym | bI'TY «Boenmex».— 2014
Ha ANSYS CII6




5.2 JlonoJHATE/IbHAA JIHTEpaTYpa:

Ne l'on
ABTOp HaumeHoBaHue H3natenbcTBO
n/n U31aHHA
1 | Moropenos B.A. [TpoYHOCTb M YCTOHYHBOCTD BI'TY «Boenmex». —
TOHKOCTEHHBIX KOHCTPYKLMIA: Y4. W3n.2-e, ucmp. 1 101 — 2005
nocooue CI16
2 MeTo/1 KOHEHYHBIX 3JIEMEHTOB B
3enkesuy O.C. A Mup. — M.: 1975
TEXHHUKE.
3 O6pazuos U.O.. MeTo[ KOHEUHBIX JIEMEHTOB B
& — M. «Bsicinas
Cagenber .M. 3a[1a49ax CTPOUTENbHON MEXaHHKH 1985
LIKona»
Xazanos X.C. JieTaTesIbHbIX annaparoB
4 MexaHudeckoe MnoBe/ieH’e &
JonronpyaHbIl:
Pecnep, Moaxum KOHCTPYKLIMOHHBIX MaTE€pPHATIOB! 2011
HUHtennekt
yyeOHoe rocobue 1/1s By30B
5 [TpuMeHeHHe METO/1a KOHEYHbIX
Cerepaung /1. P A —M.: Mup 1979
3JIEMEHTOB | ]




