MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBICOKOTEMIIEPATYPHBIE KOMIIO3UIIMOHHBIE MATEPHUA/JIBI

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH
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NporpaMMabl IIPOM3BO/ICTBA PAKETHO-KOCMMWYECKOWM TEXHUKU
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
Hunoe Anekceit CepreeBud, K.T.H., IOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
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'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UILINOHHBIE MATEPUAJIBI

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:

[TK-4.1 — CriocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHEAPSTH TEXHOJIOTHUECKHE TIPOLIeCChl U MaTepHasbl [ijis
MPOM3BOJCTBA KOMITO3UTHBIX KOHCTPYKLM, MOJE/JMpOBaTh TEXHOJIOTHWYecKue TMpoLecChl TPOU3BO/CTBA
PaKeTHO-KOCMHUYeCKOU TeXHUKH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
IIK-4.1

3HAHUA:
METOAUK W PalJMOHA/IBHBIX ITPYEMOB M3IrOTOB/IEHUA I/IB,Z[GIII/II‘/JI paKETHO-KOCMI/I‘-IECKOﬁ TeXHUKHU U3

BbICOKOTEMITEPATYPHBIX KOMITO3ULJMOHHBIX MdT€DHaJ/IOB;

YMeHuUs:
pa3pabaTbIBaTh ¥ OPOPMJISTh TEXHUUECKYIO JOKYMEHTALIUIO Ha U3/1e/hsl PAKETHO-KOCMUUE CKOU

TE€XHHUKH M3 BBICOKOTEMITI€PATYPHBIX KOMIIO3ULIMOHHBIX MaTe€PHaJ/IOB;

HAsblKU:
TIPUMEHATb TeXHOJIOTUU U3Tr0TOBJI€HUA I/IB,E[EJ'II/Iﬁ paKeTHO-KOCMHHECKOﬁ TeXHUKHU U3

BbICOKOTEMITEPATYPHBIX KOMITO3ULIMOHHBIX MdT€DHAJIOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuyunmaa BBICOKOTEMITEPATYPHBIE KOMITO3UITUOHHBIE MATEPHAJIBI siBisietcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE, DOU3BUKA, YCTPOMCTBO n OYHKIIMOHUPOBAHUE
KOCMHMNUYECKUX AIIAPATOB, KOMIIO3UIIMOHHBIE MATEPUAJIbI C METAJIJINYECKOM
MATPUIIEN, TIPOU3BOCTBEHHBI KOHTPOJIb 1 IEGEKTOCKOITNS KOHCTPYKIIUHN U3
KM, CBAPKA U1 POACTBEHHBIE ITPOLECCBHI, TEXHOJ/IOI'NSA ®YHKIMOHAJ/IBHBIX
IMOKPBITUI, COIPOTUB/IEHUE MATEPUAJIOB, TEXHOJIOTMYECKASI TIPAKTHKA,
TEPMO/IMHAMUKA, IVTAHNPOBAHUE JKCIIEPUMEHTA, TEXHOJ/IOTUA
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEAEHUE KOMIIO3UIIMOHHBIX
MATEPUAJIOB, COEJJUHEHUE KOHCTPYKIIMI U3 KOMITIO3UIIMOHHBIX MATEPHUAJIOB,
BBEJEHUE B CIHEINUWAJIBHOCTb, MEXAHUYECKAfI MW ©®U3NKO-TEXHUYECKASA
OBPABOTKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, KOHCTPYKIINU PAKETHO-
KOCMMYECKON TEXHUKW W3 KOMIIO3UIIMOHHBIX MATEPHWAJIOB, TEXHOJIOT'US
IMPON3BOJCTBA W3JIEJTUIA PAKETHO-KOCMUYECKOH TEXHUKU n3
KOMITO3UIIMOHHbLIX MATEPUAJIOB, METPOJIOT'A n OCHOBBI
B3AVUMO3AMEHSIEMOCTNA, CHUCTEMBI TEXHOJIOTMYECKOM IIOoArOTOBKU
IMPOMN3BOJACTBA, OCHOBbBI KOHCTPYUPOBAHUS KOCMMUYECKUX AIIIIAPATOB,
TEXHOJIOTUA MAIIMHOCTPOEHUWSA, YCTPOMICTBO n OYHKIIMOHNPOBAHUE
JIETATEJ/IBHBIX AIITIAPATOB, IIPOEKTUPOBAHUE KOCMUYECKNIX AIITIAPATOB, XUMUSA
IMO/IMMEPHBIX CBSA3YIOIINX, PAKETHAA TEXHUWKA, ITPOM3BOJCTBO W3AEINUN
PAKETHO-KOCMMWYECKOWM TEXHUKM.

[penBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa u3yueHus JUCLATUIAHBL:

¢ OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBeHHOHAyUHble U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lv3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 SKCIIePUMEeHTa/IbHOTO UCC/Ie/JOBaHHS B
rpoeccoHaMBHON JesiTe/IbHOCTH

¢ OIIK-3 — CriocobeH yuacTBOBaTh B pa3pabOTKe TEXHUUECKOM JOKYMEHTALIUH, CBSI3aHHOM C
ripodhe CCUOHATBHOM JiesITeTbHOCTRIO C MCTIO/h30BaHNEeM CTaH/IapTOB, HOPM U TIPaBUIT

¢ OIIK-5 — CrniocobeH UCIO/b30BaTh COBPEMEHHbIE MTOX0/IbI U METO/[bI PeIlIeHHs TIPodheCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHYECKOH TeXHUKH, BKJIIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUs HOBBIX 00pa3Lj0B TEXHUKH 1 YTHIU3aLWH YCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CUCTEMAaTU3UPOBaTh 1 000011[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHUU U TIePCIIeKTUBAX Pa3BUTHS paKETHO-KOCMUUECKOW TeXHUKU

e TIK-4.1 — CnocobeH pa3pabaTbiBaTh, 0CBAMBATh ¥ BHEAPATh TEXHOJIOIMUECKHE TIPOLIeCChI K MaTepUasibl
JL71s1 IPOU3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUMA, MOJE/IUPOBATh TEXHOJIOTUUYECKUEe TTPOLIeCChI
TIPOM3BOJCTBA PAKETHO-KOCMUYECKON TEXHUKU

¢ [1K-4.2 — CriocobeH pa3pabaTbiBaTh ¥ peajn30BbIBaTh KOHLIETILIUMK TeXHOJ0THYeCKOH MOATOTOBKY U
COTIPOBOXK/IeHUs IPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMM pakeTHO-KOCMHAYeCKOi TeXHUKH

¢ TIK-4.3 — CniocobeH pa3pabaTbiBaTh, 0CBAMUBATh U BHEAPATH TEXHOJIOTMUECKHE TIPOLIECChI COOPKH U
WCTIBITAHUK KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMHUUECKOM TEXHUKHU

e [IK-4.4 — CnocobeH obecrieurBath (H)yHKLIIMOHHPOBAHHE TIPOM3BO/CTBA PAKETHO-KOCMHUECKON TeXHUKU
B COOTBETCTBHUU C AEUCTBYIOIIlel KOHCTPYKTOPCKOM, TEXHOIOTMUeCKOM U HOPMaTHUBHOM [JOKyMeHTal ek,
TeXHHUYeCKOe PYKOBO/CTBO TIPOU3BOACTBOM PaKeTHO-KOCMUYeCKOW TeXHUKU

¢ [1K-4.5 — CriocobeH NpyUMeHsITh COBpeMeHHbIe HayuHble U 00IeTeXHUeCKre TIOAXO0AbI Y 3HAHUS B
00/1aCTH TTPOEKTUPOBaHKSI, KOHCTPYHUPOBAHUS Y (QYHKIIMOHUPOBAHUS PAKETHO-KOCMUYEeCKON TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPEMEHEM, BLICTPAUBATh U PEAM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUA HA OCHOBE TIPUHIIUIIOB 00pa30BaHUs B TeUEHUE BCE >KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. BeicokoTeMneparypHble KOMIO3UIIHOHHbIE MaTepuasbl C yrepojHoH
marpuueii. 1. O6Liasi XapakTepUCTHKA BOJIOKHUCTO-apPMUPOBAHHBIX YI/IEPO/-YI/IEPOHBIX
KOMIIO3ULIMOHHBIX MaTepranoB (YYKM) 2. Tumb! yIiiepofHbIX apMUPYIOLUX BOTIOKOH,
vcrnonb3yembix B YYKM 3. BonokHUCTBIe apMUpYIOLIMe CTPYKTYphI At Y YKM 3.1.
Knaccudukanust KM no cxemam apMupoBaHus 3.2. MHOroHaripas/ieHHble apMUPYOLLe
cTpyKTypbl YYKM 3.3. XaoTuuHble apmupytolue cTpykTypsl Y YKM 4. Texnonoruveckue
4 8 MeTOZb!I U nporiecch nonyuenus Y YKM 4.1. O6igas cxema 4.2. XKuzkodaszHble MeTOZbI 58 23 15 8 35 50
noyueHnst YYKM 4.2.1. O61jast xapakrepucTuka 4.2.2. Kap6oHu3awyst pornuTaHHbIX WK
OTBEPXK/IeHHbIX 3aroToBoK 4.2.3. I'paduTH3aLysi KapOOHU3MPOBAHHBIX 3ar0OTOBOK 4.3.
Ta3zodasHbie Metogbl nonyuenuss YYKM 4.3.1. O6uyast xapakrepucTrka 4.3.2.
Wsorepmuueckuii metog, CVI 4.3.3. TepmorpaguenTHsiit metog, CVI 4.3.4. Metogps1 CVI ¢
TIPUHYAUTENbHON (ubTparueii 4.4. KombuHMpoBaHHbIe MeTozb! MomydeHnst Y YKM 4.5.
CgoiictBa YYKM U NyTH UX y/IyuLleHUs].
Pazpen 2. BeicokoTeMnepaTypHble KOMIIO3HIIHOHHbIE MaTepHaslbl C KePaMHUYeCKOH
marpuueii. 1. O61iasi XapakTepUCTHKa BOJIOKHUCTO-apPMUPOBAHHBIX KEPAMOMATPUUHBIX
komno3utoB (KMK) 2. Turbl apMUpYOLMX BOTIOKOH, Hcronb3yembix B KMK 2.1,
HenpepsbiBHbIe Kepamuueckue BosokHa A1t KMK 2.1.1. Kap6uzokpemMHueBble Bo/OKHa 2.1.2.
Tyronnaskue OKCU/HbIe BOJIOKHA 2.2. HUuTeBH/IHbIe MOHOKPHUCTaIIIBI 2.3. YIyiepojHble
4 8 BosiokHa 3. TexHo/Ioruueckie Meto/ibl U rpoweccsl nonyueHus KMK 3.1. O6wiasi cxema 86 o 24 18 44 50
nonyuenus usgenuii us KMK 3.2. TeeppocdasHeie metozs! 3.3. JKugkodasssie Metozpt 3.3.1.
Tponutka pacriiaBom MaTpuLibl 3.3.2. MeTo/i, 0CHOBaHHBIH Ha NMpo/M3e
OpraHoMeTa/Inueckux rnosmepos 3.3.3. Metoy, xxujkodasHoro cuaruuposanus 3.3.4. 30/1b-
resib TexHonoruu 3.4. I'aso- u napocdasHbie Metos! nosmyueHuss KMK 3.4.1. T'azodastbie
metozs 3.4.2. [Tonyuenne KMK c kap6uokpeMHIeBOi MaTpuLieii MeToz0M rnapod)a3sHoro
cumLpoBanys 3.5. CpaBHeHMe pasHbIX MeTozioB rosmyueHnss KMK.
Bcero 3a 8 cemecTp 144 65 39 26 79 100
Bcero no gucuuninHe 144 65 39 26 79 100
3.2. AyAMTOPHBIA MPAKTHKYM
N Homep u Oo0nemMm,
o
n/n HAWMEHOBdHHeEe Tema MNPAKTHYECKOr'0 3aHATUA dayA.
pPa3ae/ia JUCIUII/INHbI JacoB
Yrnepognble BosiokHa 1. O61iue rpe/icTaBIeHNs O CTPYKTYpe
1 Pazpen 1. YIJIepOLHBIX BOJIOKOH 2. MeTozbl IPOU3BO/CTBA YITIEPOAHBIX 4
BoicokoTemriepatypHbie|BOJIOKOH 3. Knaccuukanys 1 CBOMCTBA OCHOBHBIX TUIIOB
KOMITIO3HULIMOHHBIE y1/iepogHbIX BO/JIOKOH.
Marepuabl C ITpumenenre YYKM 1. YYKM B pakeTHO-KOCMHUYeCKOU U
2  |yIiepoAHOM MaTpuLieU. |aBHaljMoOHHOM TexHUKe 2. YYKM B BbICOKOTEMITEPaTyYPHOM 4
obopyznoBanuu 3. YYKM B mequiiuHe
Pa3,qe11 2. OL[EHK(:I Cl)I/IBI/IKO—MexaHI/I"IECKI/IX nu Tel'[]'[OCl)I/IBI/ILIECKI/IX XdpPAKTEPUCTUK
BricokoremneparypHble KMK 1. ®u3nko-mexannueckre csoiictBa KMK npy noBbIILIeHHBIX
3 KOMITIO3HMIJMOHHbIE TeMIiepaTrypax 2. KMK c noBkblIilieHHBIMUA TEHJIO(I)I/BI/ILIECKI/IMI/I 5
MaTepHrabl C cBotictBamH 3. IToKa3zarenu TEM/IOBOH U3/yuaTe/lbHON CIIOCOOHOCTH
KepaMuueCKoi KMK
MarpuLeu. Pa3BrKHBIE U HEOXJ/TAXK/IaeMbIe HACAKU COTUIOBBIX 0/10K0B JKP/T 1
PAOTT u3 KMK 1. OcHoBHBIe Npo6/ieMbl CO3/JaHHsI Pa3ABKHBIX U
4 HEeOX/IaXK/JaeMbIX HacaakoB coruioBbix 0/10koB JKPI v PATT u3 KMK 5
2. COBPEMEHHLIﬁ OIIBIT 1 OCHOBHBIE TeH/IeHIIMN CO34aHUA
Pa3IBIKHBIX U HEOX/IAXK/IaeMbIX HaCaJIKOB COTUIOBLIX 6/10k0B JKP/T 1
POTT u3z KMK
Kopnyca YKP/I masnoii Tsirut u3 KKM 1. OcHOBHBIe TIpo61eMbl
5 co3panus koprycos JKP/I manoii Tsiru u3 KMK 2. CoBpemMeHHbIM 4
OTBIT ¥ OCHOBHBIE TeHZIeHL[UH co37aHus1 KopriycoB JKP/l Masoil Tsru
n3 KMK
6 DneMeHThI pakeTHO-KocMudeckor TexHUKU 13 KMK 1. DnemeHTbI 4
TEIUI03allIUThI U BHEILIHKME KOHCTPDYKTUBHbIE 3/IEMEHTEI
MHOT'0PA30BbIX KOCMHUUYECKUX JIETATE/IbHBIX allllapaTOB U
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TUIeP3BYKOBBIX JIeTaTe/bHBIX anmnapaToB 2. Pa3BepTeiBaeMble
TeIUI03allUTHbIE SKpaHbl U TOPMO3HbIE yCTPOHCTBA KOCMUYECKUX
JleTaTe/IbHBIX arraparos 3. Ynpasssomuye 3akpbulki u3 KMK 4.

)KapOCTOﬁKHe 3JIEMEHTBI TPEHUA U KPEIVIEHHS

Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)kaHue yueOHOro 3aiaHus
n/n pa3jesna JUCIUILTUHbBI 4acoB
Ei?ﬁ}](]oi’eMne ATVDHBIE 1. IToaroroBka K jekiuu 2. [ToATOTOBKA K MpaKTHUeCKon
1 KOMIIO3H I/IOHIl-:I)I;;Feyf/[ ATEDHAIBI C pabore 3. OdopmsieHre oTUeTa M0 pakTHUeckou pabore 4. 35
e rep BrinonHeHue cxeM, rpadyKoB, PUCYHKOB, iarpaMm
YI7IepOJHON MaTpuULIeH.
E?jggEoZT.EMne ATVDHBLE 1. IToaroroBka K nekiuu 2. [ToATOTOBKA K MpaKTHUeCKoH
2 KOMIIO3H Homl;{);eynpaaTe HAUTBL C pabote 3. OdopmsieHre OTUeTa M0 IpakTHUeCcKol padbore 4.| 44
HHOH P! BrinonHeHue cxeM, rpadyKoB, PUCYHKOB, iiarpaMm
KepamMHUueCcKoi MaTpuLeit.
Bcero 3a 8 cemectp 79
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUII/IMHBI
CEMECTP HEJIE/IN CEMECTPA
1 2 3 4 5/ 6|7 8 9/10|11 12 13
8 Oru.mo I13 | | Oru. mo I13 | |AP| | OTu. nmo 13 | | AP Ortu. no I13, Ped, Bonp. Ok3

YcnoBHble 0003HAUEHUS:
TP — nuarHocThyeckasi pabora;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/jaHUIO;

Ped — pedepar;
Borp. 3K3 — BOMPOCHI K 3K3aMeHY.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[IMarHoCTUYeCKasi pabora;

OTYET IO TIPaKTUYeCKOMY 3alaHUIo;
pedepar;

BOIPOCHI K 5K3aMEHY.

IIpomMeskyTouHasi arTecTanus IPOBOAWTCS B popMax:
3K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. M. Kynuk, A. C. HuoB. . ApMUpYOLIFie BOJIOKHA ZJ1s1 KOMITO3UIIMOHHBIX MaTtepuasioB. CI16.BT'TY
"BOEHMEX" um. II. ®. YctuHoBa, 2019, 49 k3.

2. B. . Kynuk, A. C. Huos. . TexHO/IOTHSI KOMITO3UI[MOHHBIX MaTepUasioB C yIIepoAHON MaTpuliei.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogsa, 2021, 50 3k3.

3. B. U. Kynuk, A. C. Huos. . TexHO/IOTHST KOMITO3UI[MOHHBIX MaTepHajioB C KepaMUUeCKO MaTpHIiei.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017, 36 3K3.

4. B. 1. Kynuk, A. C. Hunos. . Kepamuueckue KOMIIO3ULJMOHHBIE MaTePUasibl B TEIJIOHAIPY>KeHHBIX
3/IeMeHTax pakeTHo-kocMuueckoi Texuuku. CI16.BT'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2018, 41
9K3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Borpocst 060poHHO# TexHukn. Cepust 16;

2. Tecdopmariyist ¥ pa3pyliieHHe MaTepyasios;

3. EcTecTBeHHbIe U TeXHUYECKHE HAYKY;

4. V3BecTusi PoCCHIACKOM aKaZieMUY PaKeTHBIX U apTH//IEPUHACKHUX HAYK;
5. MeTa/yioBe/ieHe U TepMUUeCcKasi 00paboTka MeTasljIoB.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHasi — O6pa3oBarensHas matdopma FOpaiiT. []is By30B U CCy30B.;

2. http://e.Janbook.com — 3BC JlaHs;

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

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;

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

3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:

. Google Chrome;

. Adobe Reader;

. KOMITAC-3D V17,

. DjVuReader;

. Mathcad Education - University Edition Term;
. Matlab 2015a SP1;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. WinDjView.

S LOONOOUThA WN -
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5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. 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:

DU A WN =

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

. OGpa3up! n3genuii U3 KOMIMO3WLMOHHBIX MaTepPUaoB;

. ITpoexTop;

. MeTannorpahuyeckrii MUKPOCKOTT;

. Teepgomepsl Poksesia;

. Mukpo-tBeppomep [IMT-3;

. CTeH/i Ha OCHOBe Mo/eJiel 71 OTIMBOK U OT/IMBOK, TIOMy4YeHHBIX 110 TeXHOJIOTMUeCKUM TporieccaM

JINTeHOTO TIPOU3BO/ICTBA;

ITnakatel, 00pa3sLibl CBAPHBIX WU31e/IHH;
Makets! 2KP/I (P1-107, 8144, 5112, P[1-253);
Google Chrome;

Adobe Reader;

KOMIIAC-3D V17;

DjVuReader;

Mathcad Education - University Edition Term;
Matlab 2015a SP1;

Microsoft Office;

PTC Mathcad Prime 5.0;

SolidWorks 2015 R5;

WinDjView.

6.3. IIpouee:

1.
2.

pabouee MeCTO Tpero/iaBare/isi, OCHaIlleHHOe KOMITBEOTEPOM C JOCTyrioM B VIHTepHeT;
pabourie MecTa CTY/IeHTOB, OCHAIIlEHHbIE KOMIIbIOTEPAMHU C JOCTYNOM B IHTepHET, npe/jHa3HaYeHHbIe
[71s1 pabOThI B 3/1EKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UIIMOHHBIE MATEPUAJIBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia BBICOKOTEMITIEPATYPHBIE KOMITIO3UIIMOHHBIE MATEPHWAJIBI sBrnsieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoir A2
TEXHOJIOTUN  KOHCTPYKIIMOHHBIX MATEPUAJIOB U TIPOUM3BOJACTBA  PAKETHO-
KOCMUUECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[TK-4.1 CriocobeH pa3pabarbiBaTh, OCBaMBaTh M BHEJPSATH TEXHOJOTWYECKHe TPOLIeCCHI U MaTepuanbl JJist
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUM, MOZeNMpOoBaTh TeXHOJOrMUeCKWe TpoLiecCchl IPOM3BOACTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH.

CofepkaHye AWCLUIUIMHBI OXBaThIBaeT KPYI BOIIPOCOB, CBSI3@aHHBIX C TeXHOJIOTHMEM IPOU3BOJCTBA M3Je/Uil
PakeTHO-KOCMHUYECKOM TeXHHUKH U3 BBICOKOTEMITePaTYPHBIX KOMIIO3UL[MOHHBIX MaTepyasoB.

[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;
¢ OTYET IO MPAKTHUECKOMY 33/IaHUIO;
* pedpepar;
e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (39 4.), mpakThyeckue 3aHATUA (26 u.), camocTosTesnsHass pabora
ctyzeHrta (79 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UITNOHHBIE MATEPUAJIBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUM, U 79 4.,
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.

HaumeHnoBaHue paboTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazpaen 1. BeicoKoTeMIepaTypHble KOMIO3UIMOHHBIE MaTepHaJIbl C YIVIEPOAHOUH M

aTpuIe.

1. Tlogroroeka K ynekuuu 2. [Toaroroska K
npakTHueckou padbote 3. OdbopmiieHre

B. 1. Kynuk, A. C. Hunos. . Apmupytoiue
BOJIOKHA /IJis1 KOMITO3ULIMOHHBIX MaTepUasioB:
CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa,
2019 (4)

OTUETa 10 NPAKTUECKOiA pabore 4, B. N. Kynuk, A. C. Hunos. . TexHonorus 3
BrimonHeHue cxeM, rpadyKoB, PUCYHKOB, .
KOMITO3MLIMOHHBIX MareprasoB C YIJIepOAHOU
Avarpamm marpuueit: CI16.5CTY "BOEHMEX" um. [I. .
YcruHoBa, 2021 (1, 2, 3,4)
Wroro mno pasgeny 1 35
Paspes 2. BeicoKoTemIiepaTypHble KOMIIO3UIIOHHbIE MaTepHaJ/ibl C KepaMHUUeCKOoH MaTpHuIiei.
B. 1. Kynuk, A. C. Hunos. . TexHonorus
KOMIIO3ULIMOHHBIX MaTeprasoB C KepaMHUueCKoi
1. TTogroroeka K Jyiekiuu 2. ITogroroeka k | marpuueii: CITI0.BI'TY "BOEHMEX" um. /1. ®.
npakTHuueckoii pabore 3. OdopmiieHue YcruHoBa, 2017 (1, 2, 3)
OTUeTa Mo NpakTUu4yeckou pabore 4. B. U. Kynuk, A. C. Hunos. . Kepamuueckue 44
BrinonHeHue cxeM, rpayKoB, PUCYHKOB, KOMITO3ULIMOHHbIE MaTepHrasbl B
JuarpamMm TeIUIOHarpy’KeHHbIX 3/leMeHTax paKeTHO-
kocmuveckor Texuuku: CII6.BI'TY "BOEHMEX"
vm. 1. ®. Ycrunora, 2018 (2, 3)
Wroro no pa3geny 2 44
12 28055



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITO3ULIUOHHBIE MATEPUAJIBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e BOMPOCHI K IK3aMEHY;

e  5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Pedepar

O06beM pedepara — He MeHee 15 cTp. Obs3aTeIbHO UCOB30BaHNE He MeHee 3 0TeueCTBEHHBIX
HCTOYHUKOB, OMYyO/IMKOBaHHKIX B rocaeqHye 10 /1eT, U CripaBOYHBIX MPaBoBbIX crcteM (KoHcynbranTlltoc,
TAPAHT wu gp.).
[To cTpykType pedepara u yienbHOMY BeCy ero uacteii peKOMeH1yeTCsi UMeTh (B JIUCTax): TUTY/IbHbIN JIUCT
(1), BBegenue (1), ocHOBHas yacThb (TIpH HEOOXOZMMOCTH C TIOZIpa3zie/ieHeM Ha pa3eribl U Tofpaszesibl) (4-
13), 3aksmouenue (1), CIIMCOK MCIT0/Ib30BaHHBIX UCTOYHUKOB (1).
Kpurepuu orjeHvBaHNUs
* COOTBETCTBHE CO/IEP>KaHMs 3asiB/IEHHOM TeMe M TIOCTaB/IeHHbIM BOTIpocaM — 3 6aa;
* criocoOHOCTH K paboTe C MTepaTypHBIMA UCTOYHMKAMU, UHTEPHET - PeCypCcaMu, IIPaBOBOM, CIIPABOYHOM U
SHLIUK/IOTIeANUEeCKOH JIUTepaTypou — 2 bGara;
* criocoOHOCTD K aHa/m3y U 000011eHH 0 NH(GOPMAIIMOHHOTO MaTepyara, HalpaB/ieHHbIX Ha paCKpPBITHe
MOCTaB/IEHHBIX BOMPOCOB, BXOJSIINX B Cofiep>kaHue pedepara — 2 banna;
* MMPaBWILHOCTB 0(hopMIIeHHs (COOTBETCTBHE CTAaHAAPTY, CTPYKTYPHasl yIIOPsJ0UeHHOCTb, CChUTKH, IJUTATHI,
TabmumIel U T. 1) - 1,5 6anna;
* cobimofieHre obbeMa, MPUMTOB, UHTEPBAJIOB (COOTBETCTBUE 0(hOPM/IEHHS MTPAaBUIaM KOMIThIOTEPHOTO Habopa
Tekcra) — 1,5 6anna
Pedepar npu3HaeTCst BHITIOTHEHHBIM TIPH €0 OLleHKe He Hibke 6 6asioB.
Tembl pedepatoB rpesicTaBieHbl B Y MK AUCITUIIAHEI

OTueT N0 NpakTHYeCKOMY 3a{aHUI0

[TepeueHb MpakTUUECKUX 3afaHuM BXoAUT B Y MK JUCIUTIIMHB
OTueT Mo NpakTHUeCKol paboTe MpeCTaB/seTCs B TIEUaTHOM H/IM B 3JIEKTPOHHOM (TI0 KOPIIOPAaTUBHOM I10UTE)
(opmare, rpesyCMOTpeHHOM 111a6JIOHOM OTUeTa TI0 TIPAaKTHYeCKoi pabore. 3amuTa oTyeTa MPOXOAUT B (hopMe
JIOKJIa/la CTY/IeHTA IO BBIMOJHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI MPEo/jaBaTe/isl.
B ciiyuae ecsii otueT ohopMiieH B COOTBETCTBUH C TIPEIBABIIEMbIMU TPEOOBAaHUSIMU M CTYZIEHT OTBEUAET Ha
rocTaB/ieHHbIe BOTIPOCHI, MTperofaBare/ib IPUHAMAaeT MPAKTUUeCKyto paboTy.
OTuer He MOXKET OBITh TIPUHST U TIOA/IEXKUT J0PaboTKe B Cydae:
* OTCYTCTBUSI HeOOXOIUMBIX pa3fiesioB,
* OTCYTCTBUS HeOOXOIUMOTO0 Tpagrueckoro MaTepuarna,
* HeKOpPPeKTHOW UH(pOpMaIiu

Bonpocsl K 3K3amMeHy
[epeueHb BOTIPOCOB K 3K3aMeHy cofiep kUt 40 Mo3uL[uii 110 BceM 2 pa3jernaM Kypca JUCLUILTUHbI

JK3aMeH
OK3aMeH CTaBUTCS TIPH YCJIOBUM CAAYM BCEX MPAKTHUECKUX paboT U MPOMEXXYTOUYHBIX aTTeCTarlui.
OK3aMeH NPoXouT B (hopMe OTBETOB Ha BOIPOCHI IPU cobeceZi0BaHUY C TIperofiaBaresieM.
Kputepuii oLleHUBaHWS OTBETOB CTY/leHTa:
- MeHee 60% IpaBU/IBHBIX OTBETOB - OLIEHKA HeY/I0B/IeTBOPUTE/ILHO;
- He MeHee 60% IIpaBUWIBHBIX OTBETOB - OL[eHKa Y/I0B/IeTBOPUTEJILHO;
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- He MeHee 80% IpaBWIbHBIX OTBETOB - OL|eHKa XOPOLLIO;
- He meHee 90% npaBUIBHBIX OTBETOB - OL[eHKa OTVINYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHBIe

3aHATHUA B

KOHTAKTHOM

dopme

BCEI'O

Jleknuu
IIpakTHueckue
3aHATUA

CamMocTonaTenbHaa
padoTa cTyaeHToB

dopMmupyemast
KomIeTeHus, %

IIK-4.1

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Paspgesn 1. BoicokoTemneparypHble
KOMIIO3ULIMOHHbIe MaTepHasbl C
yIJIEpOAHOM MaTpHIiei.

58

23

15 8

35

Ortuer 1o
MPaKTUYeCKOMY
3a/laHMIo,
Bompocs! k
JK3aMeHy,
Pedepar

Paspen 2. BeicokoTemnepaTrypHbie
KOMITO3ULIOHHBIE MaTepHasbl C
KepaMH4eCcKod MaTpuIei.

86

42

24 18

44

50

Otuet 1o
MPaKTUYeCKOMY
3a/laHuIo,
Bormpocs! K
9K3aMeHY,
Pedepar

Bcero 3a 8 cemectp

144

65

39 26

79

100

Bcero no aAucuuIuinHe

144

65

39 | 26

79

100

15
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Onenounbie MaTrepuasbl no jucuumiudie BBICOKOTEMITEPATYPHBIE
KOMIIO3UIIMOHHBIE MATEPUAJIBI

ITK-4.1 - CnocoGeH pa3pabambieams, oceaueamsb U 6HeOpsinb MexXHO/102u4ecKue npoyeccbl U Mamepuasbl

o1 npou3eoacmea KOMNO3UMmMHbIX Koucmpyxuuﬁ, Moae/lupoeamb mexHos/102uuecKue npoyeccol
npou3eoacmea paKCMHO-KOCMUHeCKOﬁ mexXHUKu

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET
YTo Takoe «MOKpBIH» CIOCOO HAMOTKU?

Ne 2 TIpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
Kakue metonel nonyuyenuss KMK c SiC-marpureli npoBoJsTCS 10

1 - xuaKoda3HoN TeXHOOTHH
2 - ra3o()a3HOl TeXHOIOTUU
A.CVI

B.CVD

B. PIP

I LSI
Ne 3 TlpouuTaiiTe TEKCT U YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
PaccTraBUTBL TUIIBI CMOJI 10 Mepe BO3pacTaHUs X KOKCOBOTO YMCJ/Ia IIPU UX MHUPOJIH3e

1.. ®enHondopManbaeruiHbie CMOJIbI
2.. TepMoI1aCTUYHBIE TTEKU

3.. IlomuumMuaHbIE CMOJIBI

4. STOKCHU/IHbIE CMOJIbI

5. ITomadupHbie cMOJIbI
Ne 4 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie/[OBaTeTHHOCTD

PaccraBuTh mo Mepe BO3paCTaHUA IMMPOYHOCTHBIX CBOMCTB OAHOTHITHBIX KMK, MOJIYyUY€HHBIX I10
COOTBETCTBYIOLIIMM TE€XHOJIOTHUAM

1. CVI
2. PIP
3.LSI

4. CVI+PIP

Ne 5 TlIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

CyuecTByet cieaytoiree KommuecTBo MetooB ronyuernss KMK ¢ SiC-marputieit no >kupkodasHon
TeXHOJIOTUU

Al
b.2
B.3

I 4
Ne 6 IlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
Kaxue rasodassble IpeKypcopbl IPUMEHSIIOTCS AJ1s1 BLICOKO TeMIlepaTypHbIX MOKPBITUH

1. SiC
16



Ne 7

2. Si3N4

A) TTonumeTuncunad

B) IMonvkapbocunax

B) IMonuruapugocrnasan

I') INonumeTun cunasax

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

st monyyenust KepamoMarpuuHbix KM ¢ SiC-MaTpuiieid UCTIONB3YIOT
A. yryiepoziHble BOJIOKHA

B. Mo/Tub/ieHOBbIE BOIOKHA

B. kapbuioKpeMHYEBBIE BOJIOKHA

I'. candupoBbie BoIOKHA
ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Yro Takoe «CyXok» crocod HaMOTKU?

ITpouwnTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Onst YYKM c temrieparypamu ux skcrityarauyu 6omee 1500 0C UCMonb3yroT ciefyroiye
’KapOCTOMKYE TIOKPLITHS

A. Gopugo-Meranuyeckue
B. cTekoCHIMIIMIHBIE HA OCHOBE TUCH/IMIIM/A MOTUOIeHa U OOPOCHUTMKAaTHOTO CTEK/Ia
B. kapOu10KpeMHUEBbIE

I". 6opumokapbuHbIe

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa
CaMy}o HHU3KYIO MMOPUCTOCTh UMEIOT KMK, TO/TyUeHHbI€ I10 TEXHOJIOTUH

A.CVI
b. PIP
B.LSI

I CVI+PIP

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpPUTE TPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[Me BLIOOD

OTBETOB
BricokoremmneparypHast 06pabotrka YYKM HyxHa s

A. yIJIOTHEHUsI MaTPHULIbI
b. BckpeITUA IIOp
B. noBbIIeHNs] KOHEYHOU MTPOYHOCTU

I'. IToBbiienus mopysna FOxra

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD

OTBeTa
SiC-BosiOKHa MOMYYaroT C/IeAYOLKMMU MeTOAAMU (YKa)KUTe JIULLIHEe)

A. razotasHoro ocaXkieHust Ha yIJiepOAHOe BOJIOKHO

b. Fa30CbEl3HOFO OCa)KeHUs Ha BOJI]:Cl)paMOBOG BOJIOKHO
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B. TMTMPOJIM30M BOJIOKOH Ha OCHOBE OpPraHOMeTa/I/IM4eCKOIro CBA3YHOIIero

I". ropsivero popmoBanus U3 KapOUIOKPEMHKEBOTO MTOPOIIKa
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