





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAHOCTPYKTYPHOE MOANPUIINPOBAHNE KOHCTPYKIIMOHHBIX MATEPUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-4.1 — Pa3paboTka, OCBOEHWE U BHeJpPEHHE TEXHOJIOTUUeCKUX TIPOL[eCCOB U MaTepuajioB st
TPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMM, MOJAETUPOBaHUEe TEeXHOJOTMUeCcKUX TIPOLeCCOB TPOU3BO/CTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-4.1
3HAHUA:
METOZIVK Y paljiOHa/IbHbIX PUEMOB CO3[aHNsI HAHOMOAU(DULIMPOBAHHBIX MaTeprasnoB U UX
NIpYMeHeHUs B U3ZleNIUsSIX PaKeTHO-KOCMUUeCKOW TeXHUKHY;;
YMeHUs:
pa3pabarbiBaTh U OPOPMIIATE TEXHHUECKYIO JOKYMEHTALIMIO Ha TEXHOJIOTUYECKUE OTiepariii
HaHOMOV(ULIMPOBAHUS KOMITO3UIIMOHHBIX MaTepPHUasioB;;
HABbIKU:
TIPUMEeHATh HAHOMOM(ULIMPOBaHHbIe MaTeprasbl B IPOM3BO/CTBE U3Je/Mi paKeTHO-KOCMHUUeCKON
TeXHUKHU..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa HAHOCTPYKTYPHOE MOJNOUIINPOBAHUE KOHCTPYKIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHON YacTH, (JOpMHUPYyeMOii yUacTHHKaMH 00pPa3oBaTe/ibHbIX
OTHOIIeHHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY 110 HarpassieHnto 24.03.01 PakemHbie koMnaeKcbl U
KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIMHBI SB/ISETCS JIOTUYeCKWM IPOJO/DKEeHVeM AUCLIMILIVH: YCTPOHNCTBO "
OYHKIIMOHVPOBAHNE KOCMUWYECKUX AIIITAPATOB, MATEPUAJIOBEJEHUWUE, ®U3UNKA,
NMHXEHEPHAAA 1 KOMIIBIOTEPHAA T'PA®UKA, KOMIIO3UIIMOHHBIE MATEPUAJIBI C
META/IJIMYECKOM MATPUIIE, MEXAHUKA KOMIIO3UIIMOHHBIX MATEPHAJIOB,
IMPOM3BOJCTBEHHBIV KOHTPOJIb U JE®EKTOCKOIINS KOHCTPYKIIVHN U3 KM, CBAPKA
N POACTBEHHBIE ITPOLIECCBI, BBICHHIASI MATEMATHUKA, TEOPETUYECKASI MEXAHUKA,
HAUYEPTATEJ/IbHASI TEOMETPUSI, TEXHOJIOTUSA ®YHKIIMOHAJ/IBHBIX ITOKPBITUMN,
COIIPOTUB/IEHUE MATEPUAJIOB, TEPMOINHAMUKA, TEXHO/IOTUYECKAS ITPAKTHUKA,
O3HAKOMUMTEJ/IBHAS IIPAKTUKA, IINTAHVMPOBAHUE 3JKCIIEPUMEHTA, TEXHOJIOI's
KOHCTPYKIIMOHHbBIX MATEPUAJIOB, MATEPUAJIOBEJEHUE KOMIIO3NIINOHHbBIX
MATEPUAJIOB, COEJJUHEHVE KOHCTPYKIIMI U3 KOMITIO3UIIMOHHBIX MATEPHUAJIOB,
BBEJEHUE B CIIEIIMAJIBHOCTb, MEXAHUYECKAAA N ©®U3NKO-TEXHUYECKASA
OBPABOTKA KOMIIO3UIIMOHHbBIX MATEPHAJIOB, KOHCTPYKIIUN  PAKETHO-
KOCMHMUYECKON TEXHMKW W3 KOMIIO3UIIMOHHBIX MATEPHMAJIOB, TEXHOJIOT'USI

ITPON3BOACTBA V3EINN PAKETHO-KOCMHYECKOI TEXHUKE n3
KOMITO3UIIVNOHHbIX MATEPHAJIOB, METPOJIOT'USA n OCHOBBI
B3ANMO3AMEHSAEMOCTN, CHUCTEMBI TEXHOJIOTTYECKOM IIOoAIrOoTOBKHN

IMPON3BOACTBA, OCHOBbI KOHCTPYNPOBAHNA KOCMMNYECKHUX AIIITAPATOB, XNMWA,
TEXHOJIOTYSI MAINIUHOCTPOEHHUSA, YCTPOWICTBO U  ®YHKIIMOHUPOBAHUE
JIETATEJ/IBHBIX AIIITAPATOB, IITIPOEKTUPOBAHWE KOCMHNYECKHX AIIIIAPATOB, XUMHWA
ITOJINMMEPHBIX CBA3YHOLINX, TEIUVIOIIEPEJAYA, PAKETHASA TEXHUKA,
ABTOMATHU3AIINA NHXXEHEPHO-TEXHUYECKHNX PACUETOB, ITPOMU3BO/ICTBO U3JAE/INN
PAKETHO-KOCMMWYECKOU TEXHUKW.

CopepkaHue [UCLMIUIUHBI SIBSIETCS OCHOBOM f/isi ocBoeHuss gucuuruivH: AJJAVUTUBHBIE
TEXHOJIOI'ny, BBICOKOTEMIIEPATYPHBIE KOMIIO3UITMOHHBIE MATEPUAJIBI,
JUHAMMUKA ¥ TIIPOYHOCTh KOHCTPYKIUI, WCIBITAHUE KOHCTPYKIIUHA W3
KOMITIO3UIINNOHHbIX MATEPUAJIOB, HAYYHO-UCCJ/IEJOBATEJ/IbCKAS PABOTA,
IIOAIOTOBKA K IMPOLEAYPE 3AIINTHI n 3AIINTA BBIITY CKHOM
KBAJTM®GUKAIIMOHHONM PABOTHI, IPOEKTUPOBAHUE TEXHO/IOTMYECKON OCHACTKH,
CBOPKA U UCIIBITAHMS U3AE/INI PAKETHO-KOCMHUYECKOM TEXHUKMU.

[MpeBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH NIpUMEHSTh €CTeCTBEHHOHAYUHBIE W 0OIIIeMH)XKeHEPHbIe 3HAaHUS, METO/bI
MaTeMaTU4yeCKOro aHa/v3a U MOJle/TMpOBaHusl, TeOPETUYeCKOTO 1 KCIIePUMEeHTaIbHOTO UCC/Ie/JOBaHMS B
ripodhe CCUOHANTBHOU JieSITeTbHOCTH

¢ OIIK-3 — CrniocobeH y4acTBOBaTh B pa3pabOTKe TEXHUUECKOU JIOKyMEeHTal[|UU, CBA3aHHOH C
npod)eCCUOHAIEHOM [1eSITeNTbHOCTBIO C UCIIO/b30BaHWeM CTaHjapTOB, HOPM U MTpaBuil

¢ OIIK-5 — CriocobeH UCIO0/b30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUs TIPO(eCCUOHAIBHBIX
3a7ia4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUECKOW TeXHUKH, BK/TIOUasi yripaBJieHHe MPOeKTaMu
CO3/IaHUSI HOBLIX 00pA3I]0B TEXHUKH 1 YTHIU3ALMH YCTapeBIINX

¢ OIIK-6 — CriocobeH aHa/IM3MPOBaTh, CHCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHUY U TIePCIIeKTUBAX Pa3BUTHS PaKETHO-KOCMHUECKOW TeXHUKH

¢ [TK-94 — criocobeH K yTipaBieH|I0 HHPOpMaIyel U JaHHBIMH, TOUCKY UCTOUHHUKOB MHGOPMAIMU |
JlaHHBIX, BOCIPUATHIO, aHaIU3Y, 3aTIOMUHAHUIO0 U Tiepefaue UH(POPMAaLUU C UCTT0/Ib30BaHNEM LIU(PPOBBIX
CpeiCTB, a TaKXKe C TMOMOIIIbIO aITOPUTMOB TpY paboTe C TIoMyYeHHbIMU U3 Pa3/TMUHBIX MICTOUYHHUKOB
JIAaHHBIMU C 1]e/TbI0 3P GeKTUBHOTO HCIT0/Tb30BaHUS TIOTyUeHHOU HHGOPMALIUK AJIs PellleHus 3a7au

e TICK-4.1 — Pa3paboTKa, 0CBOEHHE ¥ BHEJIPEHHE TEXHOJOIMUECKUX ITPOLIECCOB U MaTepHasIOB [ijisl
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIWH, MO/[eTMPOBaHMe TEXHOIOTMUeCKHX TTPOL[eCCOB
TPOM3BO/ICTBA PAKETHO-KOCMUYECKOW TEXHUKHU

e TICK-4.2 — Pa3paboTka u peasm3ariyisi KOHLIETIIIMYA TEXHOJIOTMUECKOH MOITOTOBKU U COTIPOBOXKIEHUS
TIPOU3BO/CTBA KOMIIO3UTHBIX KOHCTPYKIMI PaKeTHO-KOCMUUeCKON TeXHUKU

¢ TICK-4.3 — Pa3paboTKa, 0CBOEHHE ¥ BHEIPEHHUE TEXHOJIOTMUECKHX TIPOLIECCOB COOPKM 1 MCITLITAHUH
KOMITO3UTHBIX KOHCTPYKLIMMA PaKeTHO-KOCMUUeCKOW TeXHUKU
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¢ TICK-4.4 — ObGecnieueHre QyHKI[MOHUPOBAHUS TIPOM3BO/ICTBA PAKETHO-KOCMUYECKOH TEXHUKH B
COOTBETCTBUU C [IeHCTBYIOLLeH KOHCTPYKTOPCKOM, TeXHOIOIMUeCKOM U HOPMaTUBHOW JOKYMeHTaluel,
TeXHHUYeCKOe PYKOBO/CTBO IIPOU3BOZACTBOM PaKeTHO-KOCMUYeCKOM TeEXHUKH

o [ICK-4.5 — nprMeHeHWe COBPeMEHHBIX HayUHBIX U 0OIIeTeXHUYeCKUX MOAX0J0B U 3HaHUM B 00/1acTH
NIPOEeKTHPOBaHUs], KOHCTPYMPBOaHUS U (PyHKLIMOHMPOBaHUsI PAKETHO-KOCMHUUECKON TEXHUKU.



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 8 Pa3pen 1. HaHomMaTepua/bl M CTPYKTYPbI Ha UX 0CHOBe. 1. TepMuHonorus u 16 11 9 2 5 10
K/1accuuKarys HaHomMarepyasos 2. OCHOBHbIE TUITbI CTPYKTYP HAHOMAaTepHasioB.
Paspen 2. ITop 1e Tepuansl. 1. [TopolIKoBble MeTa/VIMYeCKUe 1
KepaMuuecKre HaHoOMaTepHasnsl 1.1. AHa/mM3 pbIHKa OPOLIKOBBIX HaHOMaTepuasos 1.2.
4 8 MeTozp! NO/Ty4eHUs! MeTa/UIMueCKUX U KepaMHUueCKHUX HaHOIOPOUIKOB 2. ITopolKoBbie 35 20 10 10 15 35
yrepoAHble HaHOMaTeprasbl 2.1. HybMepHsie yIiepogHble HAHOCTPYKTYPEI ((y/iepeHsl)
2.2. OpiHOMepHBIe yI/Iepo/iHble HAHOCTPYKTYPbI 2.3. [IByMepHbIe yr/iepo/iHble CTPYKTY bl
(rpacensr) 2.4. MeTo/ib! MOJTyueHHs! YI/IePOAHbIX HAHOMOPOLLKOB.
Paspen 3. O0beMHbI e i p 1e MaTepHanbl. 1. [Tonyyenue
4 8 HaHOMOJM(ULIMPOBAaHHBIX MeTaJUIOB U Cr1aBoB 2. HaHokommosutsl 2.1. Knaccuduxarus 17 9 5 4 8 20
HAHOKOMITO3UTOB 2.2. /liicrieprupoBaHyie HAaHOUACTHUL.
Paspen 4. TexHo/oruueckHe MeTO/bI OTy4eHHs HAHOKOMITO3HTOB. 1. MeTob!
MOPOIIKOBOM MeTasUTypruu fisi )OpMUPOBAHMST HAHOKOMITO3UTOB (TBepA0dasHble MeToapl) 2.
JKugkodasHsle METO/bI O/TyYeHs HAHOKOMITO3UTOB 2.1. MeTasTypruueckie MeTozibl
4 g  |monyuenus 2.2. TeXHO/OrHUECKHE METOAbI 10/TyYeHHs HAHOKOMIIO3UTOB Ha OCHOBE 40 25 15 10 15 35
pacryiaBoB, paCTBOPOB ¥ KOMITIAyH/10B IOJIMMEPOB C BBeJeHHbIMU B HUX HAHO/AUCIIePCHbIMUA
nobakamu 1.3. l'azodasHble crioco6bl MOTy4eHHst HAHOKOMITO3UTOB 1.4. HaHOKOMMO3HTHI C
MeTaueckoi Marprred 1.5. HaHOKOMITO3UTBI C TIo/IMMepHo# MaTpuLei 1.6.
HaHoKoMIO3UThI ¢ Kepamuueckoi Matpuiieit 1.7. HaHOKOMITO3UTI C YITIEPOJHOM MaTpuLieit.
Bcero 3a 8 cemecTp 108 65 39 26 43 100
Bcero o gucnymmiHe 108 65 39 26 43 100
3.2. AyUTOPHBIN IPAKTUKYM
Oo0nem,
Ne |Homep u HauMeHOBaHUe
Tema NMPAKTHYE€CKOI'0 3aHATUA ayA.
n/n pa3jesjia JMCIIUIIIUHBI
YacoB
Pasgen 1 CroiicTBa HaHOMaTepuasioB 1. O61ye cBejeHus 0
A ) HAHOPAa3MePHLBIX CTPYKTYypax 2. MexaHuueckue CBOMCTBa 3.
1 |Hanomarepuaisl 1 o o 2
TepmoguHaMuueckue cBOMCTBa 4. J7eKTpudecKre CBOUCTBA 5.
CTPYKTYPBI Ha UX OCHOBE. o
MarHuTHble CBOMCTBa
CTPYKTypI:I HaHOMaTepHaJjoB 1. HOpI/ICT])Ie HaHOMaTepHaJibl 2.
2 AmopdHbie HaHOMaTepyanbl 3. DyriepeHbl, Qy/IIepUThI, 3
HAHOTPYOKHU
MeTOﬂbI TMOJ/Iy4eHHsd HaHOMATepPKUaJ/ioB 1. HOpO]_LIKOBaH
MeTa/ITyprus rojyueHust HaHoMareprasnos 2. [TomyueHue
3 |Pa3gen 2. [TopolukoBbie yp i p y 3
aMop(dHBIX MaTepuasioB 3. MeTo/bI C UCIIO/Tb30BaHHUEM
HaHOMaTepHdaJIbI. w o
MHTEeHCHUBHOMU I/IaCTHUYeCKOU I,E[(3(1:)01:)MEI]_[I/II/I
ToHKOI/IeHOUHbIe TEXHOJIOTUH MO,Z[I/I(bI/IKaL]I/II/I TIOBEPXHOCTHU 1.
4 MeToap! GHU3UUECKOTO 0CaXKAeHHUS 13 TTapoBoit dassl (PDV) 2. 4
MeTopI XUMHUUeCKOTO OCaKZeHus 13 TIapoBoit (asel (CDV) 3.
METO,ELLI nosiyyeHus Cl)y]'[]'[epeHOB u HEIHOTPY6OK
Hy‘lKI/I 3dpPsDKEHHBIX YaCTULl HU3KHX U CpeHUX SHQPFI/Iﬁ B
Pa3gen 3. O6beMHBIe HaHOTeXHOJOTUsIX 1. OCOOeHHOCTH MTPOXOXK/JEHUST YCKOPEHHBIX
5 HaHOMO,Z[I/ICl)I/IL[I/IpOBaHHLIe 3dpPAPKEHHBIX YaCTULl B BEIIeCTBE 2. BOHAOBLIE CHUCTEMBI 4
MaTepHraJibl. CI)OPMI/IPOBEIHI/IH ITYUYKOB 3dpPsDKEHHBIX YdCTHULL 3. BBHHMOAeﬁCTBHe
YCKOPEHHBIX 3apPs’>KE€HHBIX YaCTHL] C pPe3MCTUBHBIMU MaTe€pUd/IaMU
Pazpen 4. MeTtogp! ucciejoBaHrs HaHOMaTepuanos 1. MeTozbl
6 TexHosiornueckue CTPDYKTYPHOT'O 1 XMUMUUECKOI'0 aHa/IM3a HaHOOOBLEKTOB 2. 2
MeTO/bI IToTyueHusd MexaHHueCcKHUe UCTIbITaHUs TBepAbIX T€/1 HA HAHOTBEPAOCThb
HaHOKOMIIO3UTOB. ®dopmMypoBaHre HAHOKPUCTA/ITNYECKUX MTOKPBITHI U MJIEHOK 1.
7 Posb SHEPIruu B CI)OpMI/IpOBaHI/II/I HAHOCTPYKTYPHBIX IMTJIEHOK 2. 4
Bnusinve noHHOM 6OM63pAI/IPOBKI/I Ha (l)OpMI/IPOBaHI/Ie HOKprTI/Iﬁ
3. IMpouecc cmelviBanusi 4. HAaHOKOMITO3WUTHBIE TTOKPBITUS
8 CBoiicTBa HAHOKPUCTAJTMUECKUX TTOKPBITUH 1. 4
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Hanokpucrannnueckye MOKPBITHS C BLICOKOUN TBEPAOCTHIO 2.
MexaHHuecKue CBOMCTBa HAHOKPUCTa/VIMYeCKUX MOKPBITHH 3.
BisHMe TemiepaTyphl Ha CBOKMCTBA HAHOKPHCTA/IIMUECKAX
MOKPBITUN

Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep ¥ HaMMeHOBaHHE Oo0nemMm,
Copiep>xaHue yueOHOro 3afaHus
n/m | pasjesa JMCIUILIMHbBI 4acoB
Pazgen 1. 1. TTogroroeka K Jiekiuu 2. [ToArotoBka K rpakTuueckoit pabore 3.
1 |Hanomarepuasnsl 1 BrITiosiHeHHe pacueToB, cxeM, I'paUKOB, pUCYHKOB, AUarpaMm 4. 5
CTPYKTYPBI Ha X 0CHOBe. |OdopMiieHre OTUeTa Mo MPAaKTHUeCKOr paboTe
1. TToaroroeka K Jiekiuu 2. [ToArotoBka K rmpakThueckoit pabore 3.
Paspen 2. TToporikosble
2 BrimonHeHue pacueToB, cxeM, rpadyKoB, PUCYHKOB, Aviarpamm 4. 15
HaHOMaTepUaJIbl. o
OdopmiieHre oTUeTa 1o MpaKTUUYecKoi pabore
Pasgen 3. O6bemMHbIe 1. TTogroroeka K Jjiekiuu 2. [ToArotoBka K rpakTuueckoit pabore 3.
3 |HaHOMOAMGUIMPOBaHHBIe| BBITIOIHEHNE pacueToB, CxeM, rpavKoB, PUCYHKOB, Aviarpamm 4. 8
MaTepuaJbl. OdopmiieHre oTueTa 1o MpaKTUUYeCKol paborte
Pasnien 4. 1. TToaroToBKa K jiekijuu 2. TToAroToBKa K MpakTHueckoi pabore 3.
TexHonoruyeckue
4 BrimonHeHue pacueToB, cxeM, rpayKoB, PUCYHKOB, iarpaMm 4. 15
MeTO/bI ITOJTyUeHust o
OdopmiieHre oTUeTa 0 TPAaKTHUeCKOU paboTe
HaHOKOMITO3UTOB.
Bcero 3a 8 cemectp 43
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 9 10 11 12 13
8 Otu. o 13| |Otu. no 13| |AP| |Otu. mo I13|OTu. o I13|P|OTu. mo I13|Otu. ro I13|aud. 3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
o mud. 3au. — auddepeHIIMPOBaHHBIN 3aueT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB TIPOBOZIUTCS B IUCKPETHBIE BpeMeHHbIe MHTEPBAJIbI B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
OTYeT IO TIPaKTUYEeCKOMY 3a/IaHUIO.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

muddepeHIMPOBaHHBIN 3a4erT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Hanorexnosnoruu B MatmHoctpoeHuu. CI16.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2015, 371. pec.
2. B. U. Kynuxk, A. C. Hunos, E. E. CknagHoBa. . HaHoMoguduIpoBaHHble KOHCTPYKLIMOHHBIE
Matepuasbl. CI16.BT'TY "BOEHMEX" um. [. ®@. YctuHoga, 2020, 45 3K3.

5.2. [ononuuTe/bHas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.
5.3. [lepuoguueckue U3gaHust:

1. Borrpocsl 060poHHO# TexHukH. Cepust 16;

2. Jecdopmaryist ¥ paspylleHre MaTeprasos;

3. N3Bectust Poccuiickoil akafieMy pakeTHBIX M apTU/UIEPUHCKHX HayK;

4. JlakoKpacouyHble MaTepuasbl U UX IprMeHeHHe (DJieKTpOHHas Bepcusi. Pacchiika Ha e-mail);
5. ITpoG/ieMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynznamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTUHORA;

2. https://urait.ru — I'maBHas — O6pa3oBaresibHas riardopma FOpaiiT. 111 By30B U CCy30B.;

3. http://e.lanbook.com — DBC JlaHb.

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaurionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmvoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHa
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOPTa/l TEXHUUYECKOTO peryiupoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Adobe Reader;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office;

. DjVuReader.

CONOOTUTEA WN -

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. OOpas3LIbl U3e/THi U3 KOMITO3UIIMOHHBIX MaTepPUasioB;
. ITpoexTop;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Adobe Reader;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. KOMITAC-3D V17,

. Microsoft Office;

. DjVuReader.

RO OO UTEE WN -

_

6.3. IIpouee:

1. pabouee mMecTo TIperioJaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C IOCTYTIOM B VIHTepHeT, ipefiHa3HaueHHbIe
I71s1 pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOJN®UINTNPOBAHUE KOHCTPYKIIMOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  HAHOCTPYKTYPHOE MOANOUIIVIPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB spnsieTcss JUCLIMIVIMHOM YacTH, (OpPMHpPYyeMOHl Yy4YaCTHHKAMH 00pa30BaTe/IbHbIX
OTHOIIeHWH 0/ioka 1, mporpamMMbl TOArOTOBKM Mo HarpaeieHuto 24.03.01 PakemHble KOMN/AEKCbl U
KocmoHaemuka. [ucuuriviHa pearmm3yeTcss Ha (akymsrete A PakeTHo-KocmMuueckod TexHUKHM BI'TY
"BOEHMEX" wm. [IO.®. VYcrudoBa kadeapori A2 TEXHOJJIOTUMMNW KOHCTPYKUIMOHHBIX
MATEPUAJIOB 1 ITPOM3BOACTBA PAKETHO-KOCMUWYECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-4.1 Pa3paboTKa, 0CBOeHME U BHeZpeHHe TeXHOJIOTHYeCKUX MPOL[eCCOB U MaTepHasoB /i POU3BO/CTBA
KOMITO3UTHBIX KOHCTPYKLIMM, MOJE/NMpOBaHNe TeXHOJIOTHMYeCKUX TIpOLleCCOB TPOM3BOJCTBA PaKeTHO-
KOCMUYECKON TeXHUKHU.

Co;[epx(aHHe AWCHUITIMHBI OXBAaTBhIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C CO34dHHEM HEIHOMO,Z[H(DHHHPOBEIHHBIX
MaTepHraJioB U UX MMpUMEHEHWEM B TIPONU3BOACTBE I/IBAGHI/Iﬁ paKETHO—KOCMquCKOﬁ TeXHHUKU.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (39 u.), TpakThueckwe 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenTa (43 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

HAHOCTPYKTYPHOE MOJN®UIINTPOBAHVUE KOHCTPYKIIMOHHBIX MATEPMAJIOB

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUH, U 43 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

puarpamm 4. OdopmiieHre oTueTa 1o
MpaKkTHUeCcKoi pabote

HaumeHoBaHune padoThI Pexkomenjiyemas 1uTeparypa prn?{?éKOCTb’
Paspen 1. Hanomarepuasibl ¥ CTPYKTYpPHI Ha UX OCHOBe.
B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa.
. HanomoguduiipoBaHHbie
ibg}g’fgggﬁé{; ;a%eoﬁﬂ; }iﬁ%ﬁfgﬁé{a K KOHCTPYKI[MOHHbBIe MaTepuabl: CII6.BI'TY
) "BOEHMEX" um. [I. @. YctrHoBa, 2020
pacyeToB, cxeM, rpaMKoB, PUCYHKOB, (1.2) 5
nuarpamMm 4. OdopmiieHe oTyeTa o ’ .
HpaKTHueCKoii paGoTe . HaHOTEXHO]'I'(')FI/II/I B MaLLII/I{-'IOCTpoeHI/II/I.
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2015 (1,2)
Wroro mno pasgeny 1 5
Paspen 2. IloponikoBbie HAaHOMAaTepHaJIbI.
. HanorexHonorny B MalimHOCTPOEHUU:
1. IToaroroBka K jsekijuu 2. [ToaroToBka K CII6.BI'TY "BOEHMEX" um. /1. .
MIpaKkTHUeCcKoi pabore 3. Briro/iHeHMe YctrHOBa, 2015 (3)
pacueToB, cxeM, rpa)vKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa. 15

. HanomoauduimposaHHble
KOHCTPYKLMOHHbIe Marepuasnel: CI16. BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (3)

Wroro o pasgeny 2 15
Pazgen 3. O6beMHbIe HAHOMOAV(UIIMPOBAHHbIE MaTepHaJibl.
. HaHoTexHo/10r1M1M B MalllMHOCTPOEHUU:
1. I[ToaroroBka K jsekifuu 2. [ToAroToBKa K CII6.BI'TY "BOEHMEX" um. /1. .
MpakTHUeCcKol paboTe 3. BeImoiHeHNe YcruHogsa, 2015 (4)
pacueToB, cxeM, rpahrKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CkiagHosa. 8
puarpamm 4. OdopmiieHre oTueTa 1o . HanomoauduimpoBaHHble
MpaKTUYeCKoU pabore KOHCTpPYKI[MOHHbBIe MaTepuanbl: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (4)
Wrtoro no pa3geny 3 8
Paszgen 4. TexHosorunyeckue MeTo/bl I0/Iy4eHUs1 HAHOKOMIIO3UTOB.
. HaHoTexHO/10rMM B MalIMHOCTPOEHUU:
1. I[ToaroroBka K sekifuu 2. [ToAroToBKa K CII6.BI'TY "BOEHMEX" um. /1. .
MpakTHUecKo paboTe 3. BeImoHeHYe YcruHogsa, 2015 (5)
pacueToB, cxeM, TPahuKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CknagHosa. 15
nuarpamm 4. OdopmiieHre oTyeTa 1o . HanomopuduiiripoBaHHbIe
MpaKTUYeCKoU pabore KOHCTPYKI[MOHHbBIe MaTepuanbl: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2020 (5)
Wroro no paspeny 4 15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOV®UILIUPOBAHUE KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OTueTr N0 NpaKTHYECKOMY 3a/JaHHI0

OrtyeT 110 NpaKkTHUeCcKoi paboTe MpeZCTaB/sgeTCs B [1€YaTHOM WM B 3/IEKTPOHHOM (T10 KOPIIOPaTHBHOM
nioute) hopmare, IpeyCMOTPEHHOM 111a0JIOHOM OTYeTa I10 TIPAaKTHUeCcKoi paboTe. 3aliyTa oTyeTa poXoAuT B
(bopme foK/Iazia CTy/IeHTa 10 BBITIOIHEHHOM paboTe ¥ OTBETOB Ha BOMPOCHI MperoziaBaTesst. Borpocsl 1o
MPaKTUUeCKOMY 3a[aHuI0 BXoAT B cocTaB Y MK guciunmael. B ciydae eci otueT odopmiieH B
COOTBETCTBUH C TIPe/bsIB/IsIeMbIMU TPeOOBaHUSMM U CTY/I€HT OTBeUaeT Ha M0CTaB/IeHHbIe BOMPOCHI,
TiperofiaBaresib IPUHAMAET MPAKTHUYeCKyr paboTy.
OTuer He MOXKET OBITh TIPUHAT U TIOJ/IEXKUT JOPaboOTKe B CTydae:
* OTCYTCTBUS HEOOXOIUMBIX Pa3ZienoB,
* OTCYTCTBUSI HeOOXOAMMOTO rpayecKoro Marepurarnia,
* HEKOPPeKTHOM MH(OopMaLu

JuddepennupoBaHHbIil 3aueT

OO0yuatoIuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHEHOM OLIEHKU MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOUM PaboThI B
COOTBETCTBUH C rpadHKOM paszena 4.
Honyck auddepeHIUPOBaHHOMY 3a4eTy MPH yCA0BUM CIau BCeX NMPaKTUYeCKUX paboT.
OuddepeHIMPOBaHHBIN 3a4eT MPOXOAUT B (hOpMe OTBETOB Ha 3 BOTIPOCA MPU coOeCce0BaHUM C
ripeniofiaBaresieM. Boripock! K AuddepeHIIMPOBAaHHOMY 3a4ueTy BXOJAT B cocTaB Y MK AUCIUTIIMHEIL.
Kputepuu oueHuBaHus:
- OLIEHKA «OT/IMYHO» BBICTAB/SIETCS 00yUaroIieMyCsi, €C/TU OH MPABUIBHO OTBETU/ Ha TPU BOTIPOCaA.
- OL|eHKa «XOPOIII0» BLICTAB/ISeTCsI 00yUaroIeMycsi, eC/Id OH TIPAaBU/ILHOIO OTBETHJI Ha /[Ba BOTpoca. buiera u
MPaBUJIbHO OTBETHJI XOTs OBl Ha OIWH BOTIPOC TI0 COJeP>KaHMIO Kypca.
- OLIEHKA «Y[OBIETBOPUTETEHO» BBICTAB/ISIETCST 00yYaroleMycsi, eC/Ii OH TIPAaBU/JIbHO OTBETH/T TOILKO Ha OJJH
BOIIPOC.
- BO BCEX JIPYTUX CJIydasix 00ydaroIieMycsi BbICTAB/ISIETCS OIIeHKa «HEY/[OB/IETBOPUTEIHEHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B g °\i E
7 o = O
KOHTAaKTHOM % g S = k=
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& g HaumeHoBaHue pa3/je/ioB u = £ gl & g o0
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g S =
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Pa3pen 1. Hanomarepuansl 1 Order no
4 8 A ) P 16 | 11 9 2 5 10  |mpakTUuUeCckKoMy
CTPYKTYPBI Ha HX OCHOBe.
3a/]laHuUI0
Pa3pen 2. ITopomikoBbie Orer no
4 8 Ae 2. J10p 35 | 20 | 10 10 15 35  |[pakTU4ecKoMmy
HaHOMaTepHaJbl.
3a/laHuUI0
Pa3gen 3. O0bemMHbIe OTuet 10
4 8 |HamomogudunpOBaHHbIE 17 9 5 4 8 20  |mpakTH4ecKoMmy
MarepHasbl. 3a/laHuUI0
Pazpen 4. TexHosmoruuecKue Otyer 110
4 8 |metoanI mosyuenus 40 | 25 | 15 10 15 35  |pakTH4ecKoMmy
HAHOKOMIIO3UTOB. 3a/laHuUI0
Bcero 3a 8 cemectp 108 | 65 | 39 26 43 100
Bcero no guciuinHe 108 | 65 | 39 26 43 100
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