MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMIIO3UIIMOHHBIE MATEPUAJIbI C METAJUVIMYECKOM MATPUIIEN

Hanpagnienue/cnenuaibHOCTb 24.04.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uThl ¥ IOKPHITHSA B PAKETHO-KOCMHYECKOH TeXHUKe
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A2 TEXHOJIOI'MU KOHCTPYKIIMOHHbBIX MATEPHUAJIOB 1

IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU

Kadenpa-paspaboruux paboueii A2 TEXHOJIOT I KOHCTPYKI[MOHHBIX MATEPHAJIOB 1
NporpaMMabl IIPOM3BO/ICTBA PAKETHO-KOCMMWYECKOWM TEXHUKU
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
5| B | AYIMTOPHBIE 3AHATUS | CAMOCTOAITE/IbHASI PABOTA | &
o= O s
o) )
a E = | g = = X = 2 | 2=
Lo | E =X 3 2s | S o ) 25 | E£8
QO |OH | o < o5 | = g =2 129
&8 x| 2| o S | &x% | Y 2| o = & == | X8
¢l 2|22 X 5| F S5 BE & | = TE | Eg
5EE|2|8 % ES EE| 8 | § | § &% |38
= B || xgg M o o | 58 | &
g% 2 2E | £° O S | &5 |E
S < & & & S =
a2 | H = = > > S <
o % M < [~
@]
6 | 11 | 4 | 144 | 51 34 0 17 93 0 0 93 @I;S’

Cankrt-ITetepOypr
20 r 13964



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2023

IIporpamMmmMmy cocTaBuiI:

Kadeznpa A2 TEXHOJIOI'MMU KOHCTPYKIIMOHHBIX MATEPMAJIOB
1 ITIPOM3BO/ICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadp FOpbeBuy, K.T.H., 3aBeiyIoiuii kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTU KOHCTPYKIITUOHHBIX MATEPUAJIOB 1
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MHU KOHCTPYKIMOHHBIX MATEPHUAJIOB ! ITPON3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMITO3UIIMOHHBIE MATEPUAJIbI C META/VTMYECKOM MATPUIIEN

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:

ITICK-5.4 — criocoOHOCTh OpraHW30BaTh IMOJTOTOBKY TIPEJIOKEHUs U TIPOBe/ileHre paboT 1Mo OCBOEHHUIO U
BHEJPEHUI0 TeXHOJIOTUUeCKUX TPOLIeCCOB M HOBBLIX KOMIIO3UIIMOHHBIX MaTepUasioB, a TakXKe MPOTrpaMMHBIX
MPOJYKTOB TEXHOJOTHYECKOTO Ha3HaueHusi [jisi 00ecriedeHUs] ONTHUMA/bHBIX XapaKTePUCTHUK W3/eni
aBUALIMOHHO-KOCMHUeCKOW TEXHUKHU

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-5.4
3HAHUS:
METO/IMK U paljuOHa/IbHBIX PUEMOB U3TOTOB/IEHHS U3/IE/TUI PaKETHO-KOCMUUECKOH TEXHUKU U3
KOMITO3UIIMOHHBIX MaTepyasioB C MeTa/l/IMIeCKOW MaTpUIIel;
YMeHUs:
pa3pabarhiBaTh U OPOPMIATE TEXHHUUECKYIO TOKYMEHTALIMIO Ha U3/e/TUs PAKeTHO-KOCMUYeCKOMH
TE€XHUKU U3 KOMITO3UI[MUOHHBIX MaTePHAJ/IOB C META//TUMUECKON MaTpuLiel;
HABbIKU:
TIPUMEHSTh TEXHOJIOTUH U3TOTOBIEHUS U3/1e/UH PAKeTHO-KOCMHUUECKOM TEXHUKHU U3 KOMITO3UIIMOHHBIX
MaTeprasoB C MeTa/UTnueCKOM MaTpULIei.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciunmna KOMITIO3UIUOHHBIE MATEPUAJTIBI C METAJIJTMYECKOW MATPUTIEN
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY IO HaripasieHUto 24.04.01 PakemHble KOMN/IEKChbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJ/IOBEJAEHUE KOMITO3UITUOHHBIX MATEPHAJIOB, TEXHOJ/IOTUSA
IMPON3BOJACTBA N30EINN PAKETHO-KOCMHUYECKOU TEXHUKU n3

KOMITIO3UIIVMOHHBIX MATEPHUAJIOB, MEXAHUKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB,
IKCIUVIYATAIIMOHHASA ITPAKTUKA, IMPON3BO/JICTBO W3JIEJTUIN PAKETHO-
KOCMUYECKOM TEXHUKH, IMO/IMMEPHBIE CBSA3YIOIUE IJIA KOMITO3UIIMOHHBIX
MATEPHAJIOB, UCIIBITAHUE KOHCTPYKIIUN W3 KOMIIO3UIIMOHHBIX MATEPUAJIOB,
JTE®EKTOCKOIA KOHCTPYKIIUN M3 KOMIIO3UIIMOHHBIX MATEPWAJIOB, HAYUYHO-
VCCJIEJIOBATE/IbCKASI PABOTA, KOHCTPYKIIUIMM PAKETHO-KOCMHWUYECKON TEXHUKU
N3 KOMITO3UIINOHHBIX MATEPUAJIOB.

CopepXaHue [UCLWIUIMHBL SIBJISIETCSI OCHOBOW ISl OCBOEHUs JUCLIUILINH: HOI[FQTOBKA K
IMPOLOEAYPE 3AIINTHI 1 3AHINTA BBIIIYCKHOU KBAJIMOUKAITMOHHOU PABOTHI,
IKCIUTYATAIIMOHHAS ITPAKTUKA.

ITpeBapuTe/bHBIE KOMITETeHIIH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs 0 Havyasna U3yuyeHHs AUCLUTUIMHBL:

¢ OIIK-1 — CriocobeH caMOCTOSATE/ILHO NTPUOOPETaTh, pa3BUBaTh U MPUMEHSATh MaTeMaTHUeCKUE,
eCTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NTpodeCcCHoHabHble 3HaHUS /151 pellleHus
HeCTaH/JapTHBIX 3a/la4, B TOM YHC/le B HOBOM W/ He3HAKOMOU Cpefie ¥ B MeKAUCLIUTIMTHADHOM
KOHTEKCTe

¢ OIIK-2 — CriocobeH CTaBUTh U peliaTh 3a/jauk 10 MPOEKTHPOBAaHUIO, KOHCTPYUPOBAHUIO,
MIPOU3BO/ICTBY, UCITBITAHUIO M FKCTITyaTaliu 00BeKTOB MPOoQ)eCCUOHAIBLHOM [IeSITelTbHOCTH TIPU
WCII0/1b30BaHUN COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOIOTUH

¢ OIIK-4 — CriocobeH NpUHHUMATh TEXHUUECKHE PEIleHUs] Ha OCHOBE SKOHOMHUUECKUX HOPMAaTHBOB

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TIPodeCCHOHATBHBIX
3a71au B 00/71aCTH aBUALIMOHHOW M PaKeTHO-KOCMHYeCKOH TEXHHKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMH
CO3/1aHMS1 HOBBIX 00PA3Ii0B TEXHWKH U YTU/IN3aLMH yCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpoOBaTh, CACTEMATU3UPOBaTh 1 00001]aTh NHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHMU U TIePCIIeKTUBAX Pa3BUTHS paKeTHO-KOCMUUECKOW TeXHUKU

¢ [IK-93 — cniocobeH reHeprpoBaTh HOBbIE H/ie /iIs1 pellieHus 3a/iau L(poBOil SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOZeNed, TiepeCcTpanBaTh CI0KUBIINECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C L1e/TbI0 BEIPAOOTKH HOBBIX ONTHMAJTBHBIX
aJrOpUTMOB

¢ TICK-5.2 — CniocobeH MpOBOUTEL pacueThl Y3/10B U 37IEMEHTOB KOHCTPYKIMU PAKETHO-KOCMUYECKOU
TeXHUKH, BBITIOJTHEHHBIX U3 KOMITO3ULIMOHHBIX MaTepuasioB C UCI0/b30BaHHeM COBPeMEHHBIX
YHC/IEHHBIX METO/I0B /|15 OLIeHKH B/IMSIHUS XapaKTepPHBIX Harpy30K Ha paboTy u3zenys, B Ipoliecce ero
JKU3HEHHOT'0 LIUKJIa

¢ TICK-5.3 — CriocobeH MpoBOAXTb TeEXHHUUECKHE PACUETHI /7SI OL|eHKH BIIWSTHUSI CTPYKTYPBI
KOMITO3ULIMOHHOT0 MaTeprasia KOHCTPYKLMY aBUaLMOHHO-KOCMHUEeCKOM TeXHUKU Ha (DYHKLMOHAIBHO-
5KCIITyaTallOHHbIe XapaKTepUCTHUKU U3Ze st

¢ [ICK-5.4 — CriocobeH opraHu30Bath MOJTOTOBKY MPeAIOKEHUs ¥ TTPOBeJieHre paboT 10 0CBOEHHUIO U
BHE/IDEHUIO TeXHOJIOTMUYeCKUX MPOLeCCOB U HOBBIX KOMITO3ULIMOHHBIX MaTepUasoB, a TaKKe
MIPOrPaMMHBIX MTPOAYKTOB TEXHOTIOIMUYECKOTO Ha3HaueHUs /i71st 00ecrieueHus ONTHMaIbHbIX
XapaKTepUCTHK HU3[e/I1i aBUaLMOHHO-KOCMHAYeCKOM TeXHUKU

e TICK-5.5 — CniocobGeH opraHu30BaTh MPOBe/ieHre YKCIIepUMeHTaTbHOM 0TPabOTKH U3eHi
aBUALIMOHHO-KOCMHUUECKOH TeXHUKH, BbITTIOJIHEHHOM U3 KOMITO3ULIMOHHBIX MaTepHuasoB (CTaTuuecKue,
JMHaAMAYeCKHe U TeIJIOBbIe UCITbITaHMs) C YYeTOM 3HaHUsI [10C/1e[l0BaTe/IbHOCTU U COflepyKaHuUs
OCHOBHBIX 3TallOB UCIbITaHWs,, METOZOB U CPEJICTB U3MepeHNs U JMarHOCTUKY U3/ie/IUi aBUaLjMOHHO-
KOCMMUEeCKOM TeXHUKH, BbITIOJIHEHHBIX 13 KOMITO3ULIMOHHBIX MaTepuasioB

¢ YK-6 — CriocobeH orpefie/IuTh U Peanri30BaTh MPUOPUTETH COOCTBEHHOU JIeATEILHOCTH U CIIOCOOKI ee
COBepILEeHCTBOBAaHMS HAa OCHOBE CaMOOLIEHKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

Oo11as Tpy/10eMKOCTh

JUCLIUIVIMHEI COCTaB/IsAeT 4 3.e., 144 .

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazaen 1. MeToab! mostyyeHus: ¥ 06paboTKH METa/VIOMAaTPUYHbBIX KOMITO3UTOB. 1.
Knaccudukanust MeTasioMaTpUyuHbIX KOMITO3ULIMOHHBIX MaTepuanos (MKM) 2.
6 11 JKugkodasHble nporeccst nonyuennst MKM 3. Teepgodastbie Metozpl nonydenuss MKM 3.1. 69 23 16 7 46 40
CrarucTuyeckyie MeToAbl (hopMupoBaHus 3.2. [lMHaMI4ecKre MeToAbI pOpMHpOBaHus 3.3.
ViMnynscHble MeTozb! hopMupoBanUs 4. PU3UKO-XMMHUeCKHe MeTO/b! 0CaXKJeHHs-
Harbl/IeHUs] MeTa//IMUeCKUX TTOKPBITUH Ha apMUPYIOLLMI MaTepyart.
Paspen 2. OcHoBHbIe THIEI MKM H 06/1acTi ux npuMenennst. 1. MKM c amoMuHeBO#
Marpuuei 2. MKM c HukeneBoid matpuuei 3. MKM c turaHoBoi matpuiieii 4. MKM ¢
6 11  |marnueBoii Matputiei 5. MKM c xpomoBoii Matputieii 6. MKM ¢ meaHoit Matpurieit 7. MKM 75 28 18 10 47 60
¢ MonnbzeHoBol Matpuueii 8. MKM c BonbdpamoBoii Marpuuieii 9. MKM c cepebpsiHoit
Marpuueid 10. MKM c ipyrumu TUIIaMi MaTpuL.
Bcero 3a 11 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep n
p Oo0nemMm,
Ne HauMeHOBaHHe
Tema npaxTHUecKoro 3aHATUA aya,.
n/n pasjena
4acoB
JUCLHMIIAHBI
OcHOBBI TeopuM CIIaBoOB 1. XapakTepucTHUKa OCHOBHBIX (a3
MeTa/UInYeCKUX Cru1aBoB 2. CTpyKTypa criiaBoB 3. dakTopsl
1 onpeze/soLye IMPOYHOCTb MeTa/lJIOB 4. [JyuarpaMmbl COCTOSIHYS 2
JTBOMHBIX CIIJIABOB U XapaKTep U3MeHeHHsl CBOMCTB B 3aBUCUMOCTH OT
COCTaBa CIJIaBOB
Pasgen 1. MeTogbl v
TexHo/IOTHsI TepMUUECKOH 00paboTKu 1. OT)KUT U HOpMar3aLus 2.
2 |monyueHus U 2
3akanka 3. OTyck
06paboTku K = B -
METa/TOMATPHUHBIX oppo3H0P21H(I)<CT0HKHe CTa/y ¥ CIIIaBbl 1. 211;[1;1( 37IeKTPOXUMHUE CKO
3 |KommosuTOB. KOppO3uH 2. KOppo3rOHHOCTONKHe cTamm 2.1. XpomucTble 9
HeprKaBerolue ctanu 2.2. XpOMOHUKeIeBble KOPPO3UOHHOCTOHMKHE
crany 2.3. XpOMUCTbIe CTaly, JIerUPOBaHHbIe a30TOM
JKaporipouHble 1 KapoCTOMKYe CTalu 1 cruiaBbl 1. 2KapoCToWKOCTb.
4 JKapocroiikue criiaBbl 2. Kputepuu »kaponpoyHocTu 3. PaKTophl, 1
BJIMSIIOLLME HA ’KapOIIPOYHOCTh
Paspen 2. OcHoBHbIe|Maruuii 1 ero criiaBbl 1. OCHOBHEIE CBOMCTBA MarHus 2.
5  |tunet MKM n Kraccudukaiys 1 XapakTepUCTHKa MarHUEBBIX CT/IaBOB 3. 2
obyactu ux Hedopmupyembie MarHueBbie CIi/IaBbl 4. JIuTeliHble MarHeBbIe CTUIABbI
6 TpUMeHeHN. Menn u ee crisiaBbl 1. OcHOBHBIe cBolicTBa Mefiv 2. CruiaBbl Meiu € 7
LMHKOM (n1atyHu) 3. BpoH3bI
v AstoMyHu U ero criaBel 1. JedopMupyeMble atoMUHKEBbIE CTL/IaBbI 9
2. JluTeliHble aFOMUHYEBbIE CTIaBbI
TuraH u ero crnaBsbl 1. CBoiicTBa TUTaHa 2. Pa3oBble MpeBpallieHs B
8 TUTAHOBBIX criiaBax 3. TepMyuyeckasi 00pabOTKa TUTAaHOBBIX CIIaBOB 4. 2
TuTaHOBLIE CII/IaBbI
Wmxenepust moBepxHocTyu uzgenvii 1. TexHonoruy o6paboTku
9 TIOBEPXHOCTeN craseit u criaBoB 1.1. JIazepHas 1 Ty1a3MeHHast 3aKajka 1
1.2. JlazepHast 1 IJla3MeHHasl XUMHKO-TepMuuecKas obpaboTka 1.3.
NoHHOo-BakyymMHOe a30TUpOBaHKe U HUTPOL[eMeHTaLus
10 TexHom0oruu 06pabOTKU IMOBEPXHOCTH CIIABOB Ha OCHOBE a/TFOMUHUS U 1
tuTaHa 1. IToBepXHOCTHAs 3aKajlka TUTAHOBBIX U a/TFOMUHUEBBIX
CTJ1aBOB 2. JIa3epHasi XUMUKO-TePMUYeCKas 00paboTKa TUTAaHOBBIX U
aJIFOMUHUEBBIX CI1/IaBOB
6 13964




Bcero 3a 11 cemecTp

3.3. CamocrosnTenbHas padora crygenta (CPC)

Ne Homep 1 HanMeHOBaHHUe Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pasfea JUCHHUILIMHBI 4acoB
Pazzien 1. Metopip! 1. TToaroroBka K jekiuu 2. [ToAroTOBKa K MpaKTHUueCcKoi
nomyyeHusi U 06paboTKu o
1 pabore 3. Odopm/ieHre OTUeTa M0 MpakTUUeCcKoi padborte 4. 46
MeTa/yIOMaTPUUHBIX
BrimonHenue cxeM, rpadyKoB, PUCYHKOB, ABarpaMm
KOMIIO3UTOB.
Pazgen 2. OcHoBHble Tumnbl (1. [ToaroToBKa K iekiuu 2. [ToAroToBKa K IMpakTUue CKO
2 |MKM wu obmactu ux pabore 3. OdopmsieHre O0TUeTa M0 IpaKTHUeCKoi padboTe 4. 47
TIpUMeHeHuUs. BrirnosiHeHue cxem, rpaMKoOB, PUCYHKOB, AarpaMmm
Bcero 3a 11 cemectp 93
4. ®OPMBbI KOHTPOJIA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 (6| 7 8 9 |100 11 12 13 |14/15/16| 17
1 Otu. | OTy. | Otu. | OTU. 1P Otu. | Otu. | OTu. 1P Otu. | Otu. | OTu. 1P .
1o I13|mo I13 | o I13 | mo I13 nio I13 | mo I13 | o I13 o I13|no I13| 1o I13 3ay.

e Ortu. no 13 — oTueT 1o NpakTUYeCKOMY 3aZ,aHUIo;

YcnoBHbIe 0003HAUEHUS:
e [IP — aparHOCTHUECKasi paboTa;

o nud. 3au. — guddepeHIUPOBAHHEIM 3aUeT.

e WArHOCTUYECKas paboTa;

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

® OTYET I10 IIPAKTU4Y€CKOMY 3d/1dHHIO.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. M. Kynuk, A. C. HusoB. . KoMo3uijioHHbIe MaTepHasbl ¢ MeTaaindeckoi marpuueit. CI16.BI'TY
"BOEHMEX" um. . ®@. Yctunosa, 2020, 50 3k3.

2. T. A. Bopobnésa. KoHcrpykijuonnsie cramu u criasel, CI16.BTTY "BOEHMEX" um. 1. @. YcTHUHOBA,
2008, 63 >ks.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:

1. Bonipockl 060poHHOM TexHUKU. Cepus 16;

2. Nedopmarus 1 pa3pylieHre MaTepHuasos;

3. N3Bectust Poccuiickoii akafieMyy pakeTHbIX M apTU/IEPUNMCKHX HayK;
4. MeTannoBeieHle U TepMHUeCKasi 00paboTKa MeTa/ljIoB;

5. ITpoG/1eMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas niardopma FOpaiit. st By30B 1 CCy30B.;

2. http://e.lanbook.com — D3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

I/IHCIJOpMaL[I/IOHHLIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

. DjVuReader;

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

. Matlab 2015a SP1;

. Microsoft Office;

. SolidWorks 2015 R5;

. WinDjView;

. KOMITAC-3D V17,

. Adobe Reader.

OCoOoONOOTUThA, WN -

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k 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:

. [Tnakatel, 00pa3libl CBAPHBIX U3/1e/HH;

. OGpa3up! n3genuii u3 KOMIMO3WUIMOHHBIX MaTePUAoB;

. ITpoexTop;

. Metasnorpaduue kit MUKPOCKOTT;

. [Tpubops! Asist u3mMepeHUst TBepAOCTH o bpunesto u Poksesny;

. Konnexuuu uimmdoB gegopMupyeMbIx cTajel U CIijlaBoB;

. Mukpo-tBeppomep [IMT-3;

. YcTaHOBKa TePMOBAKYyMHOTO HarblIeHUs;

. [TpuGop /7151 OLIEHKYW TBEPAOCTU OTJIMBOK C UCTIO/Tb30BaHUEM Y/TBTPA3BYKa;
10. CTeH/IBI 110 TEXHOJIOTWH TIOPOIITKOBOM METa/ITyPIrUH Y TEXHOIOTHUY TIPOU3BO/ICTBA CIL/IABOB;
11. DjVuReader;

12. Mathcad Education - University Edition Term;

13. Mathcad Prime 3.1;

14. Matlab 2015a SP1;

15. Microsoft Office;

16. SolidWorks 2015 R5;

17. WinDjView;

18. KOMITAC-3D V17;

19. Adobe Reader.

CONOOTUTA WN

6.3. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBIOTEPOM C JOCTyToM B VIHTepHeT;
2. paboume MecTa CTy/I€HTOB, OCHAIL|eHHbIe KOMITbIOTEPAMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1EKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueli MporpaMme qUCIATLTHHDBI
KOMITIO3UIIMOHHBIE MATEPUAJIbI C META/IVJINYECKOU MATPULTEN

AnHoTanusa paboueii nporpaMMsl

Iucipnmida KOMITO3UIIMOHHBIE MATEPUAJIBI C METAJUZIMYECKON MATPUIIEN
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM MO HamparieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A2 TEXHOJIOTUMM KOHCTPYKLIMOHHBIX MATEPUAJIOB U TIPOU3BOACTBA
PAKETHO-KOCMUWUYECKOW TEXHUKU.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-5.4 crocoOHOCTb OpraHW30BaTh TOATOTOBKY IIPe/IOKEHHs W TIpoBejeHHe pPaboT 10 OCBOEHWIO U
BHeJIPEHUI0 TeXHO/IOTMYeCKUX IIPOLIeCCOB M HOBBIX KOMIIO3ULIMOHHBIX MaTepuasioB, a TakXke IPOrpaMMHbIX
MPOJYKTOB TEXHOJIOTMUECKOTO Ha3HaueHWs AJisi o0ecrieyeHUs] ONTUMAa/bHBIX —XapaKTePUCTUK W37ennit
aBUALIMOHHO-KOCMHUeCKOW TeXHUKH.

Co,qepx(aHHe AVCLUIT/IMHBI OXBATBIBA€T KPYT BOIIPDOCOB, CBA3dHHBIX C TeXHOJIOTHeH NMpoU3BOACTBA I/IB,ELEJII/If/’I
paKETHO—KOCMHQECKOﬁ TEXHUKH W3 KOMITO3ULIMOHHBIX MaTe€pHajioOB C MeTaJl/Tnue CKOM ManHL[eﬁ.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* OTYeT 10 MPAKTUUECKOMY 3a/JaHHIO.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (93 a).
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IIpunoxenue 2

K paboueli MporpaMme qUCIATLTHHbBI
KOMITO3UIIMOHHBIE MATEPUAJIbI C META/IVJINYECKOU MATPULTEN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. MeToapl No/IyueHUs U O

GPHGOTKI/I META/I/IOMAaTPUYHBIX KOMITIO3UTOB.

1. IToaroTroBka K sekifuu 2. [ToAroToBKa K

rpakThueckoit pabore 3. OdopmiieHre oTUeTa o

B. N. Kynuk, A. C. Hunos. .
KoMIo3H1I1MOHHbIE MaTepUasbl C
MeTanrueckoi marputieii: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTuHoBa, 2020

o 46
npakTHueckoli pabote 4. BrironHeHre cxeMm, (1,2)
rpaUKoOB, pUCYHKOB, IMarpamMmm I'. A. Bopo6béBa. KOHCTPYKIMOHHbBIE CTaMN
u craeel: CIT6.BT'TY "BOEHMEX" um.
M. @. YctuHoga, 2008 (5, 10, 14, 15)
Wroro no pa3geny 1 46
Pa3zgen 2. OcHoBHbIe TUNIBI MKM U 00/1aCTH MX MPUMEHEHHS.
B. 1. Kynuk, A. C. Hunos. .
KomrmosunronHble MaTepualisl
1. ITogroroBka K sekiuu 2. [ToarotToBka K MeTaMueckor marputieii: CITI0.BI'TY
npakTrueckoii pabore 3. Odopmiienne orueta o, "BOEHMEX" um. [I. ®. YctunoBa, 2020 47
TpakTHUeckoli paboTe 4. BhironHeHHe CXeM, (3,4)
rpauKoB, pUCYHKOB, AUarpamm I". A. BopobréBa. KoHCTpyKIMOHHBIE CTanu
u craBel: CIT6.BT'TY "BOEHMEX" um.
. @. YcruHoga, 2008 (16, 17, 18, 19, 20)
Wroro no pa3geny 2 47
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IIpunoxenue 3
K paboueli MporpaMme qUCIATLTHHbBI
KOMITIO3ULIMOHHBIE MATEPUAJIbI C METAJIVIMYECKOU MATPULIEU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 NMPAaKTHUECKOMY 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 aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OT4eT N0 NPakTUYECKOMY 3a/JaHUI0

[TepeueHb MpakTUUECKUX 3aJaHuM BXoAUT B Y MK IUCIUTIIUHEL.
OTueT 1o NpakTHUeCKol paboTe MpeCTaB/IseTCs B IIeUaTHOM MM B 9JIEKTPOHHOM (TI0 KOPITOPAaTUBHOM I10UTe)
(opmare, peslyCMOTPEHHOM 111a6/IOHOM OTUeTa T0 TIPaKTHYeCKoi pabore. 3aruTa oTyeTa MPOXoAUT B hopMe
JIOKJIa/la CTY/IeHTa 0 BBIMOJHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI MPEno/jaBaTe/isl.
B ciiyuae eciii otuet ohopMiieH B COOTBETCTBUH C TIPeAbABIAEMbIMUA TPEOOBAHUSIMU M CTYZIEHT OTBEUAET Ha
MOCTaB/IEHHbIE BOMPOCHI, MMPET0/iaBaTe/lb IPUHUMAET MPAKTUUYECKYIO PaboTy.
OTueT He MOXXET OBbITh TIPUHAT M TO/JIEXKHUT A0PabOTKe B CyUae:
* OTCYTCTBUSI HEOOXOUMBIX Pa3/iesioB,
* OTCYTCTBUS HEOOXOIUMOT0 rpauueckoro MaTepHana,
* HEKOPPeKTHOW UH(POpMaIin

JuddepennupoBaHHbIil 3aueT

OO0yuaroIuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOUM PaboThI B
COOTBETCTBUH C rpadMKOM paszena 4.
Honyck K guddepeHLIIPOBaHHOMY 3aueTy MPU YCIOBUU C/laul BCeX MPaKTUYeCKUX padoT.
OuddepeHIMPOBaHHBIN 3adeT MPOXOAUT B (opMe OTBETOB Ha 3 Boripoca Ousera. [lepeueHb BceX BOMIPOCOB K
nvddepeHIIPOBaHHOMY 3aueTy BXOAUT B cocTaB Y MK aucimrinibl. Kputepuu OLieHKU:
- OLIEHKA «OT/IMYHO» BBICTAB/SIETCS 00YYaroIieMyCsi, eC/I OH TIOJTHOCTBEO OTBETHJT HA BOMPOCHI OWsieTa v
TpaBU/IBHO OTBETW/I Ha 3 BOIpPOCa [0 COZAep KaHUI0 Kypca.
- OL|eHKa «XOPOIII0» BLICTaB/ISIeTCSI 00yUaroIIeMycsi, eC/Ii OH He TIOTHOCTBIO OTBETUIT Ha BOTIPOCHI OusteTa u
MPaBUJIbHO OTBETHJI XOTs OBl Ha OIWH BOTIPOC TI0 COJeP>KaHMIO Kypca.
- OLIEHKA «Y[OBIeTBOPUTE/EHO» BBICTAB/ISIETCS] 00yUaroleMycsi, eC/Ii OH He OTBETHJI Ha OJIH U3 BOTIPOCOB
OuseTa, a Ha OCTa/bHBIE BOTIPOCKHI OU/IeTa He TIOTHOCTBIO JAHBI OTBETHI.
- BO BCEX JIPYTUX CJIyyassx 00y4aroleMycsi BBICTAB/ISIETCS OIIEHKA «He 3auTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Paszpgen 1. MeTtoan! nosiyueHus: U OTueT 1o
6 11 |oOGpabdoTKu MeTa/LIIOMaTPUUHBIX 69 | 23 | 16 7 46 40  |nmpakTUYeCKOMY
KOMIIO3UTOB. 3a[jaHUI0
Otuer o
6 | 11 Paspen 2. Ocuosubie THILIMKM | o0 | g | 45 | 1o | 47 60 |mpakTueckomy
M 00/1aCTH MX IPUMeHEeHHs.
3a[jaHUI0
Bcero 3a 11 cemectp 144 | 51 | 34 17 93 100
Bcero no gucuinHe 144 | 51 | 34 17 93 100
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