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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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
Hunoe Anekceit CepreeBud, K.T.H., IOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTUSI KOHCTPYKIIUOHHBIX MATEPUAJIOB 1
IMTPOM3BOACTBO PAKETHO-KOCMMWNYECKOM TEXHUKU

3apenyromuii kadenpoit Pemmmes E.FO., A.T.H., g011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A3 KOCMUYECKMUE AIIITAPATBI 11 ABUT'ATEJIN

3aBepytomuii kKadenpoii babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'A CITEHHUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB JIJ/11 PAKETHO-
KOCMWYECKOW TEXHUKHA

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-5 — CriocobeH pa3pabarbiBaTh, 0CBAaUBaTh U BHE/IPSTHL HOBBIE TEXHOJIOTHUECKHUE MPOLIeCChl, MAaTepUabl U
TIOKPBITHUS TIPY MPOU3BOJCTBE KOCMUUECKHUX amrapaToB U CUCTeM, B TOM UMC/ie C IPUMeHeHHeM aJiIMTUBHBIX
TeXHOJIOTUH

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

IK-5
3HAHUA:
METO/IMK U pal[iOHa/IbHBIX TIPHEMOB WU3TOTOB/IEHUS U3/Ie/THI PaKeTHO-KOCMUUEeCKON TeEXHUKU U3
BBICOKOTEMIIepaTyPHbIX KOMIIO3ULIMOHHBIX MaTeprasoB;;

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

TE€XHUKH M3 BBICOKOTeMIT€PATYPHBIX KOMITIO3ULIMOHHBIX MaTE€PHAJ/IOB;;

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

BbICOKOTEMITEPATYPHBIX KOMITO3ULIMOHHBIX MdT€PDHUAJIOB;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnnnmmaa TEXHOJIOTI'ASA CITETMAJIBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB
JIUI1 PAKETHO-KOCMMWYECKOW TEXHUKW siBnsieTcs AUCLUIIMHON YacTH, GpopMHupyeMoii
y4acTHHKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHUH 0J10Ka 1, TporpaMmb! MOATOTOBKY 10 HamnpasiieHuto 24.05.01
ITpoexmuposaHue, npou3800Cme0 U 3KCr/yamayus pakem U pakemHo-KOCMUYeCKUX KOMIL1EKCO8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
MATEPUAJIOBEJEHUE, METPOJIOIMsI MW OCHOBBI  B3AMMO3AMEHSIEMOCTH,
YCTPOUCTBO U ®YHKIIMOHVNPOBAHUE KOCMMNYECKUX AIIIIAPATOB.

Copep>kaHue OUCLUIVIMHBI SIB/IsSIeTCS OCHOBOW AJisg ocBoeHus aucuuiuiviH: KOHCTPYUPOBAHUE
KOCMMYECKUX  AIITIIAPATOB, IIPOM3BOACTBO KOCMMUYECKUX  AIIIIAPATOB,
ITPOEKTPOBAHUE KOCMMYECKUX AITITAPATOB, KOHCTPYKIINN n3
KOMIIO3UIIMOHHBIX MATEPUAJIOB.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe U 00IlenHKeHepHbIe 3HaHUs1, METOZIbI
MaTeMaTU4yeCcKOro aHanr3a U MOZeIpOoBaHKsl, TEOPETUUECKOTO U SKCIIePYMEHTAaIbHOTO UCC/Ie/J0BaHUS
JU1s1 pellieHNsI MH)KeHepHBIX 3a7iad podeCCMOHaIBHOM JesaTebHOCTH

¢ [IK-1 — CriocobeH poeKTUPOBaTh, KOHCTPYMPOBATh M COMIPOBOKIATE HA BCEX ITarax KU3HEHHOTO
L[MK/Ia KOCMAYeCKHe armnapaThbl, KOCMUUYeCKHe CUCTeMBI U X COCTaBHbIE YaCcTH



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. W3gennst PKT Kak 00beKThI C BBICOKHMH TeI/IOBbIMHM Harpy3KaMH Ha MX
KOHCTPYKTHBHBIe 3/1eMeHThI. 1.1. /lufakTrueckas efununa 1. OCHOBHBIE Y3/IbI

4 8 koHcTpykumit PKT, paboTaroliyie B yC/IOBUSIX BBICOKHX TEIJIOBBIX U CUJIOBBIX Harpysok 1.2. 19 6 P 4 13 20
Jnpakrrdeckast ejuHuLa 2. O60cHOBaHKe BbIGOPa KOHCTPYKLIMOHHBIX MaTepHasioB,
00eCIeynBaOLIUX pea3aljyio 3ajaBaeMbIX SKCITyaTaliOHHbBIX XapaKTePUCTHK
KOHCTPYKTUBHBIX 371eMeHTOB PKT.

Paspen 2. KomMno3unnoHHbIe MaTepHasbl C yryiepoaHoii Marpuiei (YYKM). 2.1.
4 8 Jupaxktrueckas efunuia 3. O61jast xapakTeprucTHKa BOJIOKHUCTO-apMUPOBaHHBIX Y YKM. 37 12 4 3 25 20
2.2. Iupaxtideckas egunuiia 4. TexHonoruueckre MeTo/pl U TIpoLieccel rnosmydenHus: Y YKM
2.3. lupaktryeckas efgunuiia 5. Ilpumenenve YYKM B usgenusix PKT.

Pa3pen 3. KepamomaTpHuHbie KOMIO3HIIMOHHBIE MaTepuansl ¢ (KMK). 3.1.

4 8 Junakrudeckas earHuua 6. Turnel BookHUCTO-apMupoBaHHbIX KMK 1 MX XapakTepUCTHKH. 50 20 8 12 30 30
3.2. lupakTrdeckas efunuia 7. TexHomornueckye MeTops! U rpotjeccs! nomydeHuss KMK
3.3. Jupaxrudeckas egunuia 8. Ilpumenenne KMK B nsgemsx PKT.

Paspen 4. Beicokot paTypHEIe Kep KHe MaTepHa/Ibl H MOKPbITHSA. 4.1.
[Jupakrrdeckast equauLa 9. Knaccudukanus 1 obiye XapakTepUCTHKH
BBICOKOTEMITepaTyPHBIX KepaMU4YeCKHX MaTepHasioB U TIOKPbITHIA 4.2. [lufakTHuecKast 38 13 3 10 25 30
equnuua 10. TexHomoruyeckye MeTo/ibl M MPOLeCChbl MOTyYeHHUs KepaMMUYeCKUX MaTepuasioB
¥ M3[enui U3 HUX, HaHeCeHHe KepaMrueCKHX MOKpbITHi 4.3, [lufakriueckast efuHuna 11,
TIpriMeHeHne KepaMHUueCKMX MaTepHasoB U NMOKPhITHiL B u3femmsx PKT.

Bcero 3a 8 cemecTp 144 51 17 34 93 100

Bcero no gucuuninHe 144 51 17 34 93 100

3.2. AyAMTOPHBIA MPAKTHKYM

Oo0neMm,
Ne Homep 1 HauMeHOBaHuUe pa3jesia
TeMa NpaKTHU4YeCKOro 3aHATUSA ayp.
n/n JUCHMIIIUHBI 4aCoB

3andarue 1. PaccMoTpeHre OCHOBHBIX TUIOB U

1 MapOK BbICOKOTEMITEPATYPHBIX MaTepHasioB B 2
Pazgen 1. M3penus PKT Kak 0ObeKTHI C p patyp P

m3genusix PKT
BbICOKUMM TEIVIOBBIMU Harpy3KaMu Ha UX 3 7 K 5 5
KOHCTDYKTHBHBIE 3/1eMEHTB. anarue 2. Kpurepuu 1 060cHOBaHMe BeIOOpa
2 BBICOKOTeMIIEePaTyPHBIX KOHCTPYKLIMOHHBIX 2

MarepuasoB s usgenuit PKT

3andarue 3. PaccMoTpeHre OCHOBHBIX BUJIOB

3 YIJIEPOAHBIX BOJIOKHUCTBIX aPMUPYIOLIAX 2
HaIloJIHUTe el
3ausTtue 4. JKugkodasHble MeTOIbI IIOTYUeHHS

4 |Pazgen 2. KOMIMO3HUIMOHHBIE MaTepHaJIbI C VYKM AKOP A y 2

TiepoAHoit MarpuLeit (Y YKM).
YHIEpOA putiei ( ) 3anstue 5. ['a3odasHbie MeTObI TIOMYUeHHs

> YYKM 2
3ansitue 6. [Ipumenenue YYKM B usgenusix

6 2
PKT

v Pazpen 3. KepamomarpuuHbie 3ansrtue 8. TBepaoda3zHbie METObI TIOTyUeHHUS 9

KOMITO3UITMOHHBIe MaTepHaibl ¢ (KMK). KMK

8 3anstue 10. ['a3oda3Hble METOIbI TOTYUYeHUSs] 2
KMK

9 3ansitre 11. KomObuHMpOBaHHBIE METOABI 2
nonyuenuss KMK
3anarue 12. I[Tpumenenre KMK B uspenusx

10 2
PKT
3andarue 7. PaccMOTpeHre OCHOBHBIX BU/I0B

11 YIJIEPOAHBIX M KEPAMUYeCKUX BOJIOKHUCTBIX 2
apMUPYIOLLMX HarloJHUTe el

12 3anstue 9. XKugkodasHble METObI TOTyYeHUsT 2
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KMK
13 3ansatre 13. OkcugHast ¥ KapOuaHash KepaMUKU 2
14 3ansatue 14. Hurpuaxasi, bopuaHast u 9
CUULIUTHAS] KePAMUKU
15 |Pa3gesn 4. BeicokoTemIiepaTypHble SIEH:;E; 15. MeToppt royYerHust KepammHeckix 2
KepaMuyecKre MaTepuasbl U MOKPBITHUS. A
16 3anarue 16. Metozbl HaHeCeHUs KepaMU4yeCKUX 2
TIOKPBITUH
17 3ansTue 17. [IpyuMeHeHne KepamuyeCKUX 7
MaTepuasoB U MOKPhITUH B usgenusax PKT
Bcero 3a 8 cemectp 34
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n pa3jena JMCIUITUHbBI 4acoB
1.1. Jupakrnueckas eguuria 1. OCHOBHBIE Y3/1bl
1 koHcTpyKuuii PKT, paboTaroliyie B yC/I0BUSX BEICOKMX 8
Egiﬁigbll'cliﬁsgggpifT KaK TEeTUIOBBIX U CUJIOBBIX Harpy30K
TETUIOBBIMY HATDy3KAMH HA UX 1.2. Inpaxtuueckas eguHuLa 2. O6ocHoBaHMe BbIOOpa
> |koHCTpyKTUMBHBIE SMEMEHTEL. KOHCTPYKLIMOHHBIX MaTepHrasoB, 0beCcredrBaronux 5
peanu3alnuio 3a/jaBaeMblX SKCIUTyaTaliOHHbIX
XapaKTepPUCTUK KOHCTPYKTUBHBIX 371eMeHTOB PKT
2.1. Jupaktrueckas equauia 3. Ob1as XxapakTepucTHKa
3 5
p 5 KoMIO3HIOHHELE BOJIOKHMCTO-apMUPOBaHHbBIX Y YKM.
a3AeN <. HHOH 2.2. Iupaktrueckas egrHULa 4. TeXHOMOrM4YecKrue MeTOZbI
4  |marepuassl C yIJIepOLHOM 15
matprieit (YYKM) Y MpoLecchl nosyuenus Y YKM
5 ' 2.3. Iupaktrueckas egrHula 5. [Ipumenenne YYKM B 5
n3genusix PKT
6 3.1. Inpaktnyeckad eguuuLia 6. TUbl BOJTOKHUCTO- 5
p 3K apmupoBaHHblx KMK 1 UX XapakTepUCTUKU.
A3ACIL 3. REPAMOMATPIIHDIE = 3 7 HJunaktuueckas equHuia 7. TexHomoruueckrue MeTo/ bl
7  |KOMITO3ULIMOHHBIE MaTepuasbl C 1 npotieccyt monyuerrs KMK 20
KMK).
( ) 3.3. AIupaktuueckas egquuuua 8. I[lpumenenve KMK B
8 5
n3genusix PKT
4.1. Oupaktuueckas eaunuiia 9. Knaccudukaius u obipe
9 XapaKTepUCTUKU BBICOKOTEMITEPATYPHBIX KepaMUueCKUX 5
P 4 MaTepuasioB U TMTOKPBITHH
Bi?gg;IOT;aMne ATVDHBLE 4.2. Qupaktrueckas eguHula 10. TexHonoruyeckue
patyp MeTO/Ibl ¥ IIPOLIECCHI NTOJTyUeHHs1 KepaMuue CKUX
10 |kepaMuuecKue MaTepuabl U o 15
MaTepuasioB U U3Jle/IUi U3 HUX, HaHeCeHre KepaMmuueCKux
TIOKPBITHS. MOKpbITH
1 4.3. Oupaktuueckasi equauiia 11. IlpumeneHue 5
KepaMHueCKHUX MaTepuasioB U MOKpbITUH B usfenusix PKT
Bcero 3a 8 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2|3|4/5| 6 (7/8/9/ 10 |11|12|13|14| 15 | 16 17
8 ap AP oc|gp Bonp.ud.3au, Ped, gud. 3au.
YcnoeHble 0003HaUEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
e OC — yCTHBIN OTIPOC CTY/I€HTOB;
o Bomp.Iud.3au — Borpock K AuddepeHIIIPOBaAHHOMY 3aueTy;
o Ped — pedepar;
e 1ud. 3au. — auddepeHLIMPOBAHHbIN 3aueT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OTIPOC CTYAEHTOB;
e BOMpPOCHI K U depeHITUpOBaHHOMY 3aueTy;

e pedepar.

IIpoMexyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. . Kynuk, A. C. Hunos. . TexHO/I0TMs1 KOMITO3ULIMOHHBIX MaTepHasioB C YITIepOAHON MaTpuLie.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2021, 50 3K3.

2. B. . Kynuk, A. C. Huos. . Kepamuueckue KOMIIO3ULIMOHHBIE MaTepyrasbl B TETUIOHATPY>KeHHbIX
3/IeMEeHTax pakeTHO-KocMuueckoi Texuuku. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2018, 41
3K3.

3. B. . Kynuk, A. C. Hunos. . TexHO/10rMs1 KOMITO3UL[MOHHBIX MaTepHasioB C KepaMuueCKOl MaTpuLiei.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 36 3k3.

4. B. 1. Kynuk, A. C. Hunos. . ®yHKuroHanbHble cToiikue nokpeitvst. CI16.BT'TY "BOEHMEX" um. /1.
®. Ycrunona, 2017, 80 sKk3.

5. B. 1. Kynuk, A. C. HuoB. . TexHonmoruueckue Crioco0bl HAaHeCeHUsS! PYHKI[MOHAIbHBIX TTOKPBITHH.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 77 3K3.

6. FO. B. bajanvHa. . KoMnosuLyoHHbIe MaTepuasbl B paKeTHO-KOCMHUYeCKor TexHuKe. M.: M3a-so MI'TY
nM. H. D. Baymana, 2019, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. Boripocel 060oponHOM TexHuKu. Cepus 16.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHsb.
CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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:

1. OGpa3ibl u3enuii U3 KOMIIO3UI[MOHHBIX MaTepUAJIOR;
2. ITpoekTop.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.

10



ITpunoxenue 1
K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOI'YsI CIIEITUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB /151 PAKETHO-KOCMHWNYECKOU TEXHUKHA

AnHoTanusa paboueii nporpaMMsl

Jucoumuimaa TEXHOJIOI'AA CIIEIIAAJ/IBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB
/I PAKETHO-KOCMUWUYECKOM TEXHWKM sBisercs AUCIMIUIMHON 4acTH, (opMHpyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOArOTOBKY I10 HarpaeieHuio 24.05.01
IpoexmupoeaHue, npou38o0cmeo U 3KCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAucIuruimHa
peammsyercsi Ha (akynbTere A PaketHo-kocmuueckass TexHuka BI'TY "BOEHMEX" um. [1.®. YcruHOoBa
Kagezpoit A2 TEXHOJIOT I KOHCTPYKUMOHHBIX MATEPUAJIOB 11 [TPOU3BOACTBO PAKETHO-
KOCMUYECKOM TEXHUK.

HucuyrHa HatlesieHa Ha (hOpMHUpPOBaHUEe KOMNemeHyul:
ITK-5 CriocobeH pa3pabarbiBaTh, OCBaWBaTh W BHEPSTH HOBbIE TEXHOJOTMUECKHE TIPOLeCChl, MaTepHaibl U
TIOKPBITHS TIPU TIPOM3BO/CTBE KOCMUUECKHX arlfiapaToB U CHUCTEM, B TOM UHCJie C TIpUMeHeHUeM afiJUTUBHBIX
TeXHOJIOTUH.

CopeprkaHue UCIUTUTMHBI OXBaThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C YaCTHI0 TEXHOJOTUN KOHCTPYKLIMOHHBIX
MarepuasioB, pa3fe/iaMd KOTOPOW SIBMSIOTCS: TEXHOJOTMUeCKHe TMpoLecchl (OpMOBaHWSI U3eNdil U3
BBICOKOTEMIIEPATYPHBIX KOMITO3UIIMOHHBIX MaTEPUA/IOB U KEPAMUKHU, a TAKXKE aHA/TU3 U BbIOOP apMHPYIOLIUX U
MaTpPUYHBIX  KOMIIOHEHTOB, WX MeXaHHYeCKHe XapaKTepUCTHUKH, KOHCTPYKTOPCKO-TEXHOJIOTHUeCKoe
MPOEKTHPOBAHME W3/IeNNiA U3 BLICOKOTEMIIEPATYPHBIX KOMITO3UIIMOHHBIX MaTePHaJIoB.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e  YCTHBIM OIPOC CTY/IeHTOB;
e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;

e pedepar.

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

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBisgeT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHsS (34 4.), camocTosiTeNlbHas paboTta
cryzaenta (93 u).
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IIpuioxenue 2

K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOI'MsI CIIEITUAJIBHBIX KOHCTPYKIIMOHHBIX MATEPUAJIOB /17151 PAKETHO-KOCMHWNYECKOU TEXHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 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.

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Pazpen 1. U3gemus PKT Kak 00beKThI C BBICOKUMH TeIVIOBBIMH Harpy3KaMH Ha MX KOHCTPYKTHBHbIE
3/IeMeHTBI.
FO. B. baganvna. . KoMno3uiyoHHbIe
1.1. Iupakrudeckas equauija 1. OCHOBHbIe — |MaTepHarbl B PaKeTHO-KOCMUYeCKOM TeXHHKe:
y3716l KOHCTpYKLmiA PKT, paboratoiiye B M.: U3g-Bo MI'TY um. H. D. baymana, 2019 8
YCJIOBUSIX BBICOKHX TEIJIOBBIX U CHUIOBBIX (1-3)
Harpys3okK B. N. Kynuk, A. C. Husnos. . TexHonorus
KOMITO3ULIMOHHBIX MaTepyasoB C YIIepOAHOU
matpurieii: CI16.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2021 (1-4)
1.2. Inupaktudeckas eauauia 2. ObocHOBaHMe B. Y. Kymik, A. C. Hios. . Kepamuueckue
BbIOOPA KOHCTPYKI[UOHHBIX MaTepPUaroB, KOMTIO3HIMOHHbIE MATEPHAbI B
00eCIeunBaroLINX peaar3aLuio 3a/jaBaeMbIxX TETUTOHArPyKeHHBIX 3TEMeHTaX PAKeTHO- 5
IKCITyaTalAOHHbIX XapaKTEPUCTIK KocMuueckoi texauku: CI16.BI'TY
KOHCTPYKTHBHBIX 2/1eMeHTOB PKT "BOEHMEX" um. [, ®. Ycruoga, 2018 (1-
4)
Wroro o pasgeny 1 13
Pa3pen 2. KoMno3unnoHHbIe MaTepHuasbl ¢ yryiepogHoi marpune (YYKM).
2.1. IupakTrueckast equHuia 3. OO1ast
XapaKTepUCTUKA BOJIOKHUCTO-apMUPOBaHHBIX 5
YYKM. B. U. Kynuk, A. C. Hunos. . TexHo0rus
2.2. JunakTrdeckas efjuHuLa 4. KOMITO3ULIMOHHBIX MaTepyasoB C YIIepoAHOU
TexHosOornueCcKrie MeTo/ibl U MpPOLIeCChI matpuiei: CI16.5I'TY "BOEHMEX" um. [I. 15
nonyuenus Y YKM @. YctuHOoBa, 2021 (1-4)
2.3. Iupaktrnyeckas eaunHuiia 5. [IpumeHeHue 5
YYKM B uzgemusx PKT
Wtoro no pa3neny 2 25
Pa3fen 3. KepamomarpuuHble KOMIIO3UIMOHHBIe MaTepuansl ¢ (KMK).
31 B. 1. Kynuk, A. C. Hunos. . TexHosorus
1. Iupaktruyeckas eqiuHULia 6. TUIbI
KOMITO3ULIMOHHBIX MaTepUasioB C
BOJIOKHUCTO-apMupoBaHHbIX KMK u nx o - 5
XapaKTePUCTHKIL Kepamuueckoi marpuueii: CI16.6I'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (1-
5)
3.2. [lupaxrieckas equHILaA 7. B. 1. Kynuk, A. C. Hunog. . Kepamuueckue
TexHOonornueckue MeToAbl U MpOoLeCChl KOMITO3ULOHHBIE MaTepHAJTHI B 20
nonydenuss KMK TEIUIOHArPyKeHHBIX /IeMeHTaX PaKeTHO-
KocMuueckoi texuuku: CIT6.BITY
3.3. Aupaktryeckas egunuia 8. [IpumeHeHue "BOEHMEX" um. [[. ®. Yctunosa, 2018 (1- 5
KMK B uzgenusix PKT 4)
Wrtoro no pa3geny 3 30
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Pa3pen 4. BeicokoTeMiiepaTrypHble KepaMH4ecKHe Marepyaibl U IOKPbITHS.

4.1. Aupaktrueckas efuHULA 9.
Knaccudukaiys v o01pe XapakKTepUCTHKU

BBICOKOTEMIIepaTyPHbBIX KepaMuyeCcKUX o B. 1. Kynuk, A. (E Hurnos. . ' 5
saeptsno o i
4.2. Nupaktrueckas eauHuiia 10. ’ YVernrosa, 2017 (2) v
TexHOonornyeckue MeTobl U MpOoLeCChl B. 1. Kymix A C. Hunos
TOY|CHIT KEPAMIHECKIX MaTEPHA/IOB U TexHoOrnyeckue CriocoObl HaHe CeHUsI 15
R (YHKIMOHANMBHBIX MOKphITHI: CIT6.BI'TY
[TOKPRITHH "BOEHMEX" um. [l. ®. YcruHosa, 2017 (1-
4.3. Oupaktryeckas eguauna 11. 10)
[IprMeHeHMe KepaMHUUeCKUX MaTeprasnoB U 5
MOKpbITUM B u3fenusax PKT

Urtoro no pasgeny 4 25
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IIpunoxenue 3
K pabouyeii MporpaMme JUCIATLTHHBI
TEXHOJIOTUS CIIELIIUAJ/IBHBIX KOHCTPYKIIMOHHBIX MATEPHUAJIOB I/ PAKETHO-KOCMHMNYECKON TEXHUKN

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

*  YCTHBIM OTPOC CTY/IEHTOB,;

* pedepar;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

YCTHBII 0IPOC CTY/IEHTOB

Ha mpakTiuecKoM 3aHSITHH MPOBOIUTCS OTIPOC 3HAHUM CTYZEHTOB [0 PACCMOTPEHHBLIM paHee pasziesiaM
Kypca. [To utoram moceraeMoCTy 3aHSITHM U OTBETaM Ha BOTIPOCHI TI0 MaTepPUaioM KOHKPETHBIX pa3/ie/ioB
CTaBUTCS OLIEHKA T10 TIPOMEXKYTOUHOM aTTecTaluu. [10/10KUTeTbHBIN OTBET Ha OfIMH U3 IBYX 3a/IaHHBIX
BOTIPOCOB TI0 TeMe pa3ziesia UM akTUBHOe 00CYK/ieHHe B TIPOLieCCe AWCKYCCHU SIB/ISIETCS KpUTEPHEM
MOy YeHHsI TIPOMEXKYTOUHOU aTTeCTal[|H.

Pedepar

O06mnem pedepara — He MeHee 15 cTp. O0s3aTeIbHO UCTIOB30BaHUE He MeHee 3 0TeueCTBEHHBIX
HCTOYHUKOB, OIMyO/IMKOBAaHHBIX B TIoc/iefHue 10 j1eT, ¥ CripaBoOuUHbIX MpaBoBbix crcteM (KoHcynbranTtIImtoc,
T'APAHT wu gp.). ITo cTpykType pedepara u yieTbHOMY BeCy ero uacTeill peKOMeHAyeTCsI UMeTh (B JINCTaX):
TUTYbHBIN TUCT (1), BBegeHue (1), o0CHOBHas yacTh (TTpYU HEOOXOAUMOCTH C TIO/Ipa3/ie/ieHUeM Ha paszienibl U
nozpaszeiisl) (4-13), 3akmroueHue (1), CIUCOK MCIO/b30BaHHBIX UCTOUHUKOB (1).
Kpurtepuu otieHUBaHUS
* COOTBETCTBHE COJIep>KaHUsI 3asiB/IEHHOU TeMe U TI0CTaB/IeHHbIM Boripocam — 3 6asia;
* CIIOCOOHOCTH K paboTe C ITepaTypHbIMYA UCTOUHMKAMU, HHTEPHET - PECYPCaMHU, ITPABOBOM, CIIPABOYHOU U
SHLIMKJIOTIeIMUEeCKOH TUTepaTypoi — 2 bara;
* criocoGHOCTh K aHaM3y U 000011eHH 0 MH(GOPMAIMOHHOTO MaTepyara, HarpaB/leHHbIX Ha PAaCKPhITHe
MOCTaB/IEHHBIX BOMPOCOB, BXO/SIIHMX B Cofiep>kaHue pedepara — 2 banna;
* MPaBWILHOCTE 0(hopMIIeHHs (COOTBETCTBUE CTaHJAPTY, CTPYKTYPHAsl yIIOPSAJ0UeHHOCTb, CCHUTKH, I[UTATHI,
Tab/mnbl U T. 1) - 1,5 0anna;
* cobmozieHre 00beMa, IPUGTOB, UHTEPBA/IOB (COOTBETCTBHE 0(hOPM/IEHMS TIPaBUIaM KOMITBIOTEPHOTO Habopa
TekcTa) — 1,5 Gana
Pedepar npu3HaeTCs BLITOTHEHHLIM TIPH €0 OIleHKe He Hibke 6 6asioB.
Temnb1 pedepaToB nipesicTaBieHbl B Y MK quciivrimHe

Bonpocs! k guddepeHrpoBaHHOMY 3aUeTy
ITepeueHb BOMPOCOB K 3K3aMeHy COCTOUT U3 40 eqWHUI] TI0 BCceM 4 pasziesiaM Kypca JAUCIUTUIAHBL.

JuddepennypoBanHblii 3aueT

HonyckoMm K caue avddepeHIMPOBaHHOTO 3a4eTa sIB/ISIeTCs] HaTM4IKe TOJI0KUATETBHOM OLIeHKH 3a
pedepar. OrjeHKa 3a AuddepeHIMPOBAHHbIN 3aueT BLICTABJISETCS TI0 pe3y/IbTaTaM OTBETOB Ha BOIIPOCHI K
mudbepeHIUPOBAHHOMY 3a4eTy:
«3auTeHO-0T/IMYHO» - TIOJTHBIA OTBET Ha 06a BOMPOCA U BO3MOXKHBIE [IOTIOJTHUTE/TbHbIE BOTIPOCHI;
«3auTeHO-X0pOLI0» - He3HAUMTe/IbHbIe 3aMeUYaHus Ha OTBeThI 110 000MM BOTIPOCAM M HEeTIO/IHbIE OTBETHI Ha
JIOTIO/THHTE/TEHBIE BOTIPOCH;
«3auTeHO-yA0B/IETBOPUTETLHO» - HElO/THbIe OTBETHI Ha 06a BOTIpOCa, OTCYTCTBHE OTBETOB Ha OTZe/bHbIE
JIOTIOJTHUTEJTEHBIE BOTIPOCHI;
«He 3auTeHO» - HeTIOTHbIN OTBeT Ha OCHOBHOM BOTIPOC, OTCYTCTBHE OTBETa Ha BTOPOU U [IOTIO/IHUTE/TbHbIe
BOTIPOCHI.
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Pazpnen 1. M3penusa PKT ub q)eB:ITPZCZ:;HHOM
KaK 00BeKThI C BBICOKUMH A P 3a]tllep y
4 8 |Tens10BBIMM Harpyskamu 19 6 2 4 13 20 Pe d;)e]Z,T
Ha UX KOHCTPYKTHBHBIE °pat,
YcTHbIN O11pOC
3/71eMeHTBI.
CTY[IeHTOB
Borpocs! K
Pazpen 2. nuddepeHIIPOBaHHOMY
4 8 Komno3suiponHele REYART: 4 8 75 20 3ayery,
MaTepHasbl C yIJ1epogHOU Pedepar,
martpurieii (YYKM). YCTHBIN orpoc
CTYHEHTOB
Bonpocs! K
Paspen 3. nuhbepeHIIPOBaHHOMY
4 8 Kepamomarpuunbie 50 | 20 8 12 30 30 3ayeTy,
KOMITO3UI[HOHHBIE Pedepar,
marepuaisl ¢ (KMK). YcTHbI# orpoc
CTY[IeHTOB
Borpocs! K
Pazpen 4. nuddepeHIIPOBaHHOMY
4 8 BricokoTemmnieparypHbie 38 | 13 3 10 75 30 3ayery,
KepaMu4yecKune Pedepar,
MaTepuasibl U MOKPBITHA. YerHbIi orpoc
CTYHEHTOB
Bcero 3a 8 cemectp 144 | 51 17 34 93 100
Bcero mo AuCIUILUIHHE 144 | 51 | 17 34 93 100
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Onenounblie MaTtepuansbl no juciumiude TEXHOJ/IOT'YS CITEITUAJIBHBIX

KOHCTPYKIIMOHHBIX MATEPUAJIOB JI/I1 PAKETHO-KOCMUWYECKOW TEXHUKH

ITK-5 - Cnocoben pa3pa6ambleamb, oceaueambp u GHCapﬂmb HO6ble mMexHo/102u4ecKue npoyeccsol,
mamepuasibl U NOKpbslmusi npu npou3eobcmee KoCMuU4YeCcKux annapamaoe u cucmem, 6 mom uucse c
npumeHeHuem aooumueHbIx mexHos02uti

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET
YTo Takoe «MOKpBIH» CIOCOO HAMOTKU?

IIpounTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

Kakue metonel nonyuyenuss KMK c SiC-marpureli npoBoJsATCS 110

1 - xuaKoda3HON TeXHOOTHH
2 - ra3o()a3HOl TeXHOIOTUU
A.CVI

B.CVD

B. PIP

I LSI
ITpounTaiiTe TEKCT U YCTaHOBUTE M10C/I€,0BATeIbHOCTD
PaccraBuTh THIIBI CMOJI TI0 Mepe BO3pacTaHus UX KOKCOBOI'O UMC/la MPU UX MTUPOJIU3e

1.. ®eHondbopManbaeruiHbie CMOJbI
2.. TepMor1aCTUYHBIE TTEKU

3.. IlomuumMuaHbIE CMOJIBI

4. DNOKCU/THbIE CMOJIBI

5. ITomadupHbie cMOJIbI
ITpouuTaiiTe TeKCT U yCTAaHOBUTE COOTBETCTBHE
Kakwe ra3ogasHsie peKypcopbl IPUMEHSIIOTCS A/1sT BBICOKOTE@MITePaTyPHBIX TTOKPBITHIN

1. SiC

2. Si3N4

A) IMonumeTuncunan

b) ITonukapbocuian

B) Monuruapuaocunasax

I') ITonumeTwra culasaH

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBI/I]leBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

CyuecTByet cieaytoiree KomuuecTBo MetooB nonyueHnss KMK ¢ SiC-marputieit no >kuskodasHoin
TEXHOJIOTUMA

Al
b.2
B.3

I.4
ITpounTaiiTe TEKCT U YCTAaHOBUTE [10C/I€,0BATebHOCTD
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Ne 7

Ne 8

PaccraBuTh 10 Mepe Bo3pacTaHusl IPOYHOCTHBIX CBOUCTB oAHOTUNHBIX KMK, nonyyeHHbIX 110
COOTBETCTBYIOLUM TE€XHOJIOTUSIM

1. CVI
2. PIP
3. LSI

4. CVI+PIP

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJILHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

SiC-BosiOKHa MOMYYaroT C/IeAYOLKMMY MeTOAAMU (YKa)KUTe JIULLHEE)

A. ra3oda3zHoro ocax/ieHusi Ha yriiepoJjHoe BOJIOKHO

b. rasocasHoro ocaxzeHus Ha BOJib(paMOBO€e BOJIOKHO

B. nyuponu3oM BOJIOKOH Ha OCHOBE OPraHOMETa/lJTINYeCKOr0O CBSI3yHOIIlero

I". ropsivero popmoBanust U3 KapOMIOKPEMHKEBOTO MTOPOIIKA

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Camyro HU3KYH0 NTOpUCcTOCTh UMetoT KMK, rosiyyeHHbIe M0 TeXHOO0TUN
A.CVI

b. PIP

B. LSI

I. CVI+PIP

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHUIIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

BricokoremmneparypHast 06pabotka YYKM HyxHa s
A. yNIIOTHEHHSI MaTpPHLIbI

B. BCKkpbITUS TIOD

B. MoBbIIIeHNS] KOHEYHOU TIPOUHOCTH

I'. ITosbiienus mopysnsa FOxra

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpUTE TPABUIbHBIE OTBETHI M 3aNUILINTE apPTyMEeHThI, 000 CHOBBIBAIOIL[ME BLIOOD

OTBETOB

a1 YYKM c temriepaTypamu Ux Kcrutyataiuu 6osee 1500 0C MCTIONB3YIOT CeAYIONINE )KapOCTOHKHe
TTOKPBITHUS

A. Gopugo-Meranyeckue
B. cTek/oCHIMIM/HBIE HA OCHOBe AUCHINLI/A MOMb/ieHa 1 60pPOCHIMKAaTHOTO CTeK/Ia
B. KapbusoKpeMHEeBbIe

I". 6opuoKapOuHEBIE

Ne 11 HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBaIOLLII/Ie BbI60p

OTBETOB
[nsa monyvyenys kepamoMaTpruuHbeIX KM ¢ SiC-marpuiieli UCIIOMb3y1OT

A. yrnepozHble BOJIOKHa
b. MonmubieHoOBbIe BOMOKHA

B. xapbuzioKpeMH1EBbIe BOJIOKHA
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I". candvpoBbIe BOJIOKHA
Ne 12 TIpouuTaiiTe TEKCT U 3aMUILUTe pa3BePHYThIA 000CHOBAHHBIN OTBET
YTo Takoe «Cyxo» criocob HaMOTKU?
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