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 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKas TeXHUKA

Beinyckaroman Kadeapa A2 TEXHOJIOT'YSI KOHCTPYKIOMOHHBIX MATEPHUAJIOB 1

IMPOM3BOJACTBO PAKETHO-KOCMUYECKOM TEXHUKH

Kadeapa-paspaborunk paGoueii A2 TEXHOJIOT' s KOHCTPYKIIMOHHBIX MATEPHAJIOB 1
NporpaMMabl MPOM3BOJACTBO PAKETHO-KOCMMWYECKOM TEXHUKH
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
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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 rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
AnpprowikuH Anekcadap FOpbeBud, K.T.H., JOLEHT, 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

A2 TEXHOJIOI'YSI KOHCTPYKIIMOHHbBIX MATEPHUAJIOB ! ITPON3BOCTBO PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomumii kadenpoii Pemie E.FO., A.T.H., fo11.




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:

[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

KOMITO3WIJUOHHBIX MaTeprajioB C MeTaJI/Tnue CKOM ManHHEﬁ;;

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

TE€XHHWUKH W3 KOMITIO3WLIMOHHBIX MaTepKUasioB C MeTaJlJTAue CKOH ManHHEﬁ.;

HAsblKU:
TIPUMEHATb TeXHOJIOTUU U3Tr0TOBJI€HUA I/IB,E[EJ'II/Iﬁ paKeTHO-KOCMHHECKOﬁ TeXHUKH M3 KOMITO3ULIMOHHBIX

MaTepurasioB C MeTaJlInue CKOi ManHL[eﬁ;.



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 M0 HaripasieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U
OYHKIIMOHUPOBAHUE KOCMMNUYECKUX AIIITAPATOB, MATEPUAJIOBEJEHUE, ®U3UKA,
NMHXEHEPHASA 1 KOMIIBIOTEPHAS I'PA®UKA, CBAPKA " POJCTBEHHBLIE ITPOILIECCBHI,
COIIPOTUBJ/IEHUE MATEPHAJIOB, TEXHOJ/IO'MYECKASA ITPAKTUKA,
O3HAKOMUMTEJ/IBHAS ITIPAKTUKA, IINTAHVMPOBAHUE 3JKCIIEPUMEHTA, TEXHOJIOI'Us
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEJEHUE KOMIIO3NIINMOHHbBIX
MATEPUAJIOB, BBEJEHWUE B CIIEHVUA/IBHOCTb, MEXAHUWYECKASA U ®U3UKO-
TEXHUUYECKASI OBPABOTKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, TEXHOJ/IOTUSA
ITPOMN3BO/JCTBA W3JIE/TUIN PAKETHO-KOCMUWYECKOM TEXHUKN n3
KOMIIO3UIINMOHHBIX MATEPUAJIOB, METPOJIOI'UA nu OCHOBbI
B3AVUMO3AMEHSEMOCTH, YCTPOUCTBO M ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX
ATITIAPATOB, TEXHOJIOTUS MAIIMHOCTPOEHHUSA, CUCTEMBI TEXHOJ/JIOTMTYECKOM
IMOArOTOBKU IIPOU3BOJACTBA, XMMWHUSA IIOJIMMEPHBIX CBA3YIOHINX, PAKETHAS
TEXHUKA, ABTOMATU3AINSA NTH)KEHEPHO-TEXHUYECKHNX PACUETOB.

CogeprkaHue JUCLIUTIIUHEL ABJIAETCA OCHOBOM JJis OCBOEHUA JOUCLIUTIIIUH:
BBICOKOTEMIIEPATYPHBIE KOMIIO3UIIMOHHBIE MATEPHAJIBIL, JUHAMWUKA ¢
IMPOYHOCTh KOHCTPYKIIUI, MCIIBITAHUE KOHCTPYKIIVI 13 KOMIIO3UIIMOHHBIX
MATEPHAJIOB, HAHOCTPYKTYPHOE MOJU®UIIMPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB, HAYUHO-UCCJIEJIOBATE/IbCKASI PABOTA, IIOJAI'OTOBKA K IIPOLIEJYPE
3AIINUTHI "u 3AIIUTA BBIITY CKHOM KBAJTMOGUKAITMOHHOM PABOTBHI,
IIPOEKTUPOBAHUE TEXHOJ/IOTUYECKOM OCHACTKH, CBOPKA U WCIIBITAHUSA
U3JEJINN PAKETHO-KOCMUWYECKOM TEXHUKMU.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLINH, C('I)OPMI/IPOB&HHBIE y 06yqa}01qerocsl A0 HadadJ/la U3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTemMaTh4yeCKoro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpoeccoHaNLHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH TOHUMATh TIPUHLIUIILI pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOTb30BaTh WX JJIs PellieHus 3aZiad rpodeCcCHOHaIbHON JesTeTbHOCTH

¢ OIIK-3 — CrniocobeH y4acTBOBaTh B pa3paboTKe TEXHUUECKOU JJOKyMEeHTal[|UW, CBA3aHHOH C
rpodhe CCUOHATLHOM JIeSITe/TbHOCTRIO C MCTIO/Ih30BaHNWEeM CTaH/IapTOB, HOPM U TIPABUJT

¢ OIIK-5 — CriocobeH UCIT0/1b30BaTh COBPEMEHHbIE TOJX0/IbI U METO/[bI PellleHHs TPodheCcCHOHATBHBIX
3a7a4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUUECKOW TeXHWKH, BK/TIOUasi yrpaB/ieHHe MPOeKTaMu
CO3/IaHUsI HOBLIX 00pA3I]0B TEXHUKH W YTHIM3aLMH YCTapeBIINX

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHUM U [epCIeKTUBaX Pa3BUTHSI PAKETHO-KOCMUYECKOU TeXHUKU

¢ OIIK-7 — CniocobeH pa3pabarhiBaTh aJITOPUTMbBI M KOMITLIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIs
NPaKTHU4eCKOIo [IPYMeHeHUs

¢ [1K-4.1 — CrniocobeH pa3pabarbiBaTb, 0CBalBaTh M BHEIPSTH TEXHOJOTMYECKYe MPOLeCChl U MaTepUasbl
711 TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIMH, MO/leTMPOBaTh TeXHOOTMUeCKe MPOLIeCChI
MPOM3BO/ICTBA PAKeTHO-KOCMUUeCKOW TEXHUKU

o TIK-4.2 — CniocobeH pa3pabaTbiBaTh ¥ PeaJTHU30BbIBATh KOHLEMLIUN TEXHOIOTMUEeCKOM MOTOTOBKH U
COMPOBOXK/IEHUS TPOU3BOACTBA KOMIIO3UTHBIX KOHCTPYKLMI PaKeTHO-KOCMUYECKOW TeXHUKU

¢ TIK-4.3 — CnocobeH pa3pabarbiBaTh, 0CBaBATh U BHE/IPSATH TEXHOJIOTHUUECKHE TIPOLIeCCHI COOPKU U
WICMIBITAHUK KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMHUeCKOW TeXHUKH

¢ [TK-4.5 — CriocobeH NpyUMeHsITE COBpeMeHHbIe HayuHble U 00IeTeXHUUeCKre TIOAX0AbI Y 3HAHUS B
00/1aCTH TTPOEKTUPOBaHKSI, KOHCTPYHUPOBAHUS Y (GYHKIIMOHUPOBAHUS PAKETHO-KOCMUYECKON TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPEMEHEM, BLICTPAUBATh U PeaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUSA HA OCHOBE TIPUHIIUIIOB 00pa30BaHUs B TeUEHUE BCEl >KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

Oo11as Tpy/10eMKOCTh

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g%,
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Paszpen 1. Meroab! nosiyyeHHsi M 00paGoTKH MeTa/I/IOMaTPHYHBIX KOMIIO3UTOB. 1.
Knaccudukanyst MeTaioMaTpUyuHbIX KOMIO3ULIMOHHBIX MaTepuanos (MKM) 2.
4 7 JKugkodasusie nporeccs! nonyuennst MKM 3. Tepgodastsie Metozpl nonyuenuss MKM 3.1. 74 34 18 16 40 50
CrarucTuyecke MeToAbl (hopMupoBaHus 3.2. [IMHaMI4ecKre MeToAbI (OpMHpOBaHUs 3.3.
I/IMl'ly}'ll:CHble MeTO/bI (bOpMHpOBaHl/Iﬂ 4. PU3UKO-XUMHUUeCK1e MeTOAbI OCaXKAEeHUA-
Halbl/IeHUs] MeTa//IMUeCKUX TTOKPBITUH Ha apMUPYIOLLMI MaTepyat.
Paspen 2. OcHoBHbIe TunbI MKM u o6/1acTi uX npumeHenust. 1. MKM c atoMuH1eBO#
marputiei 2. MKM c HukeneBoid marpuuei 3. MKM c turaHoBo# marpuieii 4. MKM ¢
4 7 maraueBoi Marpunedt 5. MKM ¢ xpomoBoii Marputieit 6. MKM c meaHoit matpuiei 7. MKM 70 34 16 18 36 50
¢ MonubzieHoBoM MatpuLieii 8. MKM c BonbdpamoBoii Marpuuieii 9. MKM c cepebpsiHoit
Matpuueid 10. MKM c ipyrumu TMIIaMu MaTpHL.
Bcero 3a 7 cemecTp 144 68 34 34 76 100
Bcero no gucuuninHe 144 68 34 34 76 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep u
p Oo0neMm,
Ne HauMeHOBaHUe
Tema npakTHUecKoro 3aHATUSA aya.
n/n pa3jena
4acoB
JMCLUTIAHBI
OcCHOBBI TeOpHUU CIIaBOB 1. XapakTepuCTHUKa OCHOBHBIX (a3
MeTa/JInyeCKuX CryiaBoB 2. CTpyKTypa criiaBoB 3. PakTopkl
1 oTipeziesIsitoLue TIPOYHOCTh MeTasuioB 4. [JlnarpaMmbl COCTOSTHUAS 4
JBOMHBIX CIJIABOB U XapaKTep U3MeHEeHUs] CBOMCTB B 3aBUCUMOCTH OT
COCTaBa CIJIaBOB
Pazpen 1. Metoppl =
TexHomorUs1 TepMHUeCKoi 00paboTKu 1. OT)KUT U HOpMaIU3aLus 2.
2 |monmyveHws U 4
3akasika 3. OTmyck
obpaboTku X = TR —
METa/TOMATPHUHBIX Opp03I/IOI§H(I)<CTOI/IKI/Ie CTa/ ¥ CIUiasbl 1. 21;,[[1;2 37IeKTPOXUMHUE CKOU
3 |KoMmmo3uTOB. KOppO3uH 2. KOppo3nOHHOCTONKHe cTamm 2.1. XpomucTble 4
Hep)KaBerolue cranu 2.2. XpoOMOHUKe/leBble KOpPO3UOHHOCTOKWKIE
crany 2.3. XpOMUCTbIE CTaly, JIerUPOBaHHbIe a30TOM
JKaporipouHble ¥ KapoCTOMKYe CTalu 1 cruiaBbl 1. 2KapocToWKOCTb.
4 JKapocTorikue crinaBsl 2. Kpurepru >kxaponpouHocTy 3. dakTopsl, 4
BJIMSIIOLLME HA >KapOIIPOYHOCTh
5 AmomuHuii u ero crinasbl 1. JedopmupyeMbie antOMUHHEBbBIE CIIIABbI 3
2. JluTeliHble aTFOMUHUEBBIE CI/IaBbl
TutaH u ero cruiaBbl 1. CBoticTBa ThTaHa 2. Pa3oBble MpeBpailleHus B
6 THTAHOBBIX CIlIaBax 3. TepMuueckasi 00pab0TKa TUTAHOBBIX CILJIABOB 4. 3
TyTaHOBBIE CIJIABBI
Marnwii u ero criaBbl 1. OCHOBHBIE CBOMCTBA MarHus 2.
7 Kiaccudukaiys 1 XapakTepUCTHKAa MarHUEBBIX CT/IaBOB 3. 3
Paspgen 2. OcHoBHble [Jedopmupyemble MarHueBble CIiiaBbl 4. JIuTeiiHble MarHyeBble CIIaBbI
g [Tdmel MKM u Mezs 1 ee criiasbl 1. OcHOBHBIE cBOMcTBa Meau 2. CriiaBbl Mey C 3
obnacTu ux IMHKOM (/1aTyHK) 3. BpoH3bI
[IPUMEHEHHS. VHxeHepHst IOBEPXHOCTH u3fe/uit 1. TexHomorun 06paboTKu
9 TIOBEPXHOCTeM craseit u criaBoB 1.1. JIazepHas U T1a3MeHHast 3aKajka 3
1.2. JlasepHas u IJ1a3MeHHasl XMMHKO-TepMuuecKas oopaboTka 1.3.
NoHHO-BakyymMHOe a30TUpOBaHNe U HUTPOL[eMeHTaLus
TexHomoruy 06paboOTKU IMOBEPXHOCTH CILIABOB Ha OCHOBE a/TFOMUHMUS U
10 TthTaHa 1. IToBepXHOCTHAs 3aKa/jKa TUTAHOBBIX U aTFOMUHHEBBIX 3
CrJ1aBOB 2. JIa3epHasi XUMUKO-TEPMUYeCKasi 00paboTKa TUTAHOBBIX U
a/IFOMUHUEBBIX CI1JIaBOB
6 36686




Bcero 3a 7 cemectp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3alaHust
n/n pasfeia JUCLUILIMHBI 4acoB
Paspen 1. Metoip! 1. IToaroroBka K jekiuu 2. IToAroToBKa K NMpakTHU4eCcKon
MoJIyYeHust 1 00paboTKu N
1 pabore 3. OdopmsieHHe O0TUeTa TI0 TpaKTHUUeCKo padboTe 4. 40
MeTaJl/IOMaTPUYHBIX BhIIONHEHME CXOM. I
, TPadMKOB, PUCYHKOB, iarpaMmm
KOMITO3UTOB.
Pa3gen 2. OcHoBHble Turbl  |1. [ToAroToBKa K jiekiuu 2. [ToAroToBKa K TIpaKTUye CKOM
2  |MKM u obnactu ux pabore 3. Odopm/ieHre oTUeTa Mo MpakKTUUeCcKoi padborte 4. 36
TIpUMeHeHWUsI. BrimonHeHue cxeM, rpadyKoB, PUCYHKOB, AarpaMm
Bcero 3a 7 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 9 10 11 12 |13 14 |15/16| 17
Otu. no | | Oru. o Otu. no | Oty. o Otu. no | Otu. no Otu. no mad.
7 13 m | ™| m3 | m3 M m | m3 m | ™ s

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. o I13 — oTueT 110 NpakTUYeCKOMY 3a/,aHUIO;
o mud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

] AI/I

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx popmax:

e /WarHocTuueckas pabora;
e OTYeT M0 NMPAaKTHUECKOMY 3aJaHHI0.

IIpome)xyTouHas arTecranusi IIPOBOJUTCS B (hopMax:

¢ depeHLIMPOBaHHBIN 3aUeT.

36686




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 — O6pa3oBarensHas rardopma «HOpaiiT». 17151 By30B U 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:

. KOMITAC-3D V17,

. DjVuReader;

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

. Matlab 2015a SP1;

. Microsoft Office;

. SolidWorks 2015 R5;

. WinDjView;

. 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:

. Metannorpaduueckuii MUKpPOCKOTT;

. [IpubopsI /151 U3MepeHHst TBEPAOCTH Mo BpuHento u Pokeeny;

. Konnekuym uinmudoB fedopMupyeMbIx cTajiel U CIIJIaBoOB;

. Mukpo-tBeppomep [IMT-3;

. YcTaHOBKa TePMOBAKYYMHOTO HalbUIEHUS;

. [Tpubop /1151 OTIeHKM TBEP/JOCTH OTJIMBOK C UCIIO/Ib30BaHUEM Y/IbTPA3BYyKa;
. CTeH/IbI 110 TEXHOJIOTHH TTOPOLIKOBOM METa//TyPriy ¥ TEXHO/IOTMU TIPOU3BO/CTBA CI/IaBOB;
. [Tnakatel, 00pa31bl CBapPHBIX U3/e/N;

. OGpa3tp! n3genuii U3 KOMIMO3UIMOHHBIX MAaTePUAJIOB;

10. ITpoekTop;

11. KOMITAC-3D V17,

12. DjVuReader;

13. Mathcad Education - University Edition Term;

14. Mathcad Prime 3.1;

15. Matlab 2015a SP1;

16. Microsoft Office;

17. SolidWorks 2015 R5;

18. WinDjView;

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 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (akynerere A PakerHo-kocmudeckass Texuuka BI'TY "BOEHMEX" um. [].®. YcruHoBa
kadeapoit A2 TEXHOJIOT YA KOHCTPYKUIMOHHBIX MATEPUAJIOB U ITPON3BOACTBO PAKETHO-
KOCMUUECKOW TEXHUKU.

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.

CogepkaHve AWCLUIUIMHBI OXBaThIBaeT KPYI BOIIPOCOB, CBSI3@aHHBIX C TEXHOJIOTHMEM IPOU3BOJCTBA M3JE/Uil
PakeTHO-KOCMHUYECKOM TeXHHUKH M3 KOMIIO3UL[MOHHBIX MaTepHaoB C MeTal/IMueCKOl MaTpHULeit.

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

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

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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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 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
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

I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/IN
u craeel: CIT6.BT'TY "BOEHMEX" um.
. ®@. Yctunoga, 2008 (5, 10, 14, 15)

B. . Kynuk, A. C. Hunos. .

npakTHueckoli pabote 4. BrironHeHre cxeMm, KomrmosuiroHHble MaTepuasbl C 40
rpaMKoB, pUCYHKOB, AWarpaMm MeTaueckoi Marputeii: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHosa, 2020
(1,2)
Wroro no pa3geny 1 40
Pa3zgen 2. OcHoBHbIe TUNIBI MKM U 00/1aCTH MX MPUMEHEHHS.
I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/Id
u criaBel: CIT6.BI'TY "BOEHMEX" um.
1. IToaroroBka K nekifuu 2. IToagroToBKa K . ®. YcruHosa, 2008 (16, 17, 18, 19, 20)
npakTruueckoii pabote 3. OdopmiieHre oTUeTa 1o B. N. Kynuk, A. C. Hunos. . 36
TpakTHUeckoli paboTe 4. BhironHeHHe CXeM, Komrmo3uiirioHHbIe MaTepHaiibl
rpauKoB, pUCYHKOB, AUarpamm MeTasuinueckoi Marputeit: CI16.BI'TY
"BOEHMEX" um. [1. ®@. YcruHoBa, 2020
(3:4)
Wroro no pasgeny 2 36
11 36686



IIpunoxenue 3
K paboueli MporpaMme qUCIATLTHHbBI
KOMITIO3ULIMOHHBIE MATEPUAJIbI C METAJIVIMYECKOU MATPULIEU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme 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
[TOKJ/Iajia CTy/IeHTa T10 BLITIOJTHEHHO!W paboTe ¥ OTBETOB Ha BOTIPOCHI MPETIo/iaBaTelIs.
B cnyuae ecyii oTueT ohopmIIeH B COOTBETCTBUU C TPEIBAB/ISEMbIMY TPeOOBAaHUSIMU U CTYAEHT 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

Honyck K quddepeHIMpOBaHHOMY 3a4eTy MPH YCIOBUM C/Iaul BCEX MPAaKTUYeCKUX PaboT.
IMuddepeHITMPOBAHHBIN 3aUeT MPOXOAUT B (hopMe OTBETOB Ha 3 Borpoca busnerta. [TepeueHb BCeX BOMIPOCOB K
IuddepeHIMPOBAaHHOMY 3aueTy BXOAUT B cocTaB YMK auciiuruiiiel. Kpurepuu orjeHKY:
- OLIeHKa «OT/IMYHO» BBICTAB/SIeTCST 00yYaroleMycsi, eC/Ii OH TIOJTHOCTBEO OTBETHJT HAa BOMPOCHI OusieTa U
MPaBUJILHO OTBETHJI Ha 3 BOTIPOCA T10 COAEPKaHUI0 Kypca.
- OLIEHKA «XOPOILI0» BLICTAB/ISIETCS 00yUarOIEMYCSsI, eCJTH OH He TO/THOCTBIO OTBETHII Ha BOTIPOCHI OuieTa U
MPaBUJILHO OTBETHJI XOTSI ObI Ha O/IUH BOTPOC 110 COJIEP>KaHMIO Kypca.
- OLIEHKA «Y/IOBJIETBOPUTETLHO» BBICTAB/SAETCS 00YUaroIeMyCsl, eC/T OH He OTBETHJT Ha O/IH U3 BOTIPOCOB
6useTa, a Ha OCTa/bHBIE BOMPOCKI OU/IeTa He MOJHOCThIO JAHbI OTBETHI.
- BO BCeX JIPYTUX C/lyyasix 00ydaroiieMycsi BEICTaB/SIeTCS OLJeHKa «He 3auTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Paszpgen 1. MeTtoan! nosiyueHus: U OTueT 1o
4 7 |0GpabdoTKN MeTa/lIOMaTPUYHBIX 74 | 34 | 18 16 40 50  |mpakTuyeckomy
KOMIIO3UTOB. 3a/]laHuUI0
Ortuet 1o
4 7 Paspen 2. Ocuosrbie THILI MKM 70 | 34 | 16 18 36 50  |mpakTuyeckomy
M 00/1aCTH MX IPUMeHEeHHs.
3a/laHuUI0
Bcero 3a 7 cemecTp 144 | 68 | 34 34 76 100
Bcero no gucuinHe 144 | 68 | 34 34 76 100
13 36686




Onenounblie MaTepuasbl no gucyumiudie KOMITIO3UIIMOHHBIE MATEPUAJIBI C
METAJUIMYECKON MATPUIIEN

IIK-4.1 - Cnocoben pa3pa6ambleamb, oceaueambp u euebpﬂmb mexHo/102uyecKue npoyeccol U Mmamepua.ibl
o1 npou3eoacmea KOMNO3UMmMHbIX Koucmpyxuuﬁ, MObC/lllpOGﬂnH) mexHos/102uuecKue npoyeccol
npou3606cmea paKBMHO-KOCMUHeCKOﬁ mexXHUKu

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET
KoMmIo3uLMoHHbIM MaTepuan - 3T0?

Ne 2 TIpouwTaiiTe TEKCT M 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET
Marpuija KOMIIO3ULMOHHOTO Marepyaja — 3TO ?

Ne 3 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

ITepes Bamy 0603HaueHHe TBePAOCTH MaTepHasa. YCTaHOBUTe, Kakoe 0003HaueHHe TBepAoCTH Bam
AaHo. K kak1oM o3y, JAaHHOM B JIeBOM CTO161le, oZi0epuTe COOTBETCTBYIOLIYIO MO3ULIUI0
Y3 TIpaBoro cTosidua.

O0o3HaueHue

HasBanue
TBepPAOCTH
1.HRC A. TBepmocts no Bukkepcy
2. HRB b. TBepaoctb 1o bpuHerto
3.HB B. TBeppocts 1o Poksesny
4. HV
5. HRA

Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

Iepes Bamy pacriofioKeHO TPU THIIA CTUIABOB. 3Hast TUI CIJIaBa, HEOOXOZMMO /1aTh ero onpefenenue. K
Ka)K/IOM MO3ULIWH, JaHHOM B JIEBOM CTOJIOLIe, TIOAOEpUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 ITPABOT0

cTonbIa.
Tun cntaBa OmnpeesieHne
1. TRepabiit A. CrninaB 06pa3yroT KOMITOHEHTbI, KOTOPbIE He PAaCTBOPSIFOTCS APYT B
p;‘CTBE/; ZIpyre, OHU He CIIOCOOHBI K XMMHUUECKOMY B3aUMO/IE€HCTBHIO C

00pa3oBaHKEM COeMHEHHS

b. CriiaB MMeeT HOBYIO KPHUCTA/JTMYECKYIO PELIETKY, OT/IUYatOLYHOCS
OT KPHUCTa//INUeCKO! pellieTKA KOMIIOHEeHTOB, er0 CBONCTBa pPe3Ko
OT/TMYAIOTCSI OT CBOWCTB KOMIIOHEHTOB ero 00pa3yoluX.

2. XuMudeckoe
coe/iuHeHHe

B. CHHaB, B KOTOPOM OAWH KOMITIOHEHT COXPdHAET CBORO
KPUCTA/UVIMYECKYHO pEIIeTKY, d dTOMbI IDYTOro KOMITIOHEHTA
pacriojiararoTcsda B ero KpHCTaﬂﬂHHECKOﬁ pelieTke

3. MexaHuueckas
cMech

I'. CrinaB, B KOTOPOM aTOMbl KOMIIOHEHTOB ITepeMellaHbl,
KpUCTa/uInvueCKas pelleTka OTCyTCTBYeT

Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD
3anuiuMTe COOTBETCTBYIOLIYIO MOC/Ie[0BaTe/IbHOCTh LGP C/ieBa HAlPaBo

MexaHHuecKyto 00paboTKy ZieTany pa3/ie/istoT Ha CTajIuu:
1. yepHOBas

2. [Tonyuncrosas

3. Hucroas

4. OtgenouHast

Ne 6 TIIpouMTaiiTe TEKCT M YCTAaHOBUTE TOC/Ie/JOBAaTeTHHOCTD
[TocnmenoBare/IbHOCTD U3TOTOB/IEHHS KOMITO3UTHOIO M3 e/TUs:
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1. [Ipurorosnenue CBS3yIOLLErO.

2. YKnajKka apMUpYIOL[ero MaTepuasa B (opmy.

3. [TponuTKa apMUPYIOLIMX MaTepPUAIOB CBS3YIOLLHM.
4. dopMoBaHUEe U3[eNHs.

5. OTBepxJieHre CBS3yHOLero.

6. N3BneyeHue n3genvs U3 TEXHOIOTMUECKON OCHACTKH.

Ne 7 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

OrpesienTe MapKy HepsKaBerollei cTaiu.
1. 12X18H10T

2.Y12

3. XBI'

4. IIIX6

Ne 8 TlIpouuTaiiTe TeKCT, BBIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kak Ha3biBaeTcCs I/IOCKas U MPOCTPAHCTBEHHAA CTEPKHEBAA KOHCTPYKIUS C dPDHUPHBIMU
COeIMHEHUAMHU 3/IEMEHTOB, HAT'DY>K€HHBIX UCK/TFOUNUTE/IBHO B yanax?

1. Pepma
2. Ilnura
3. banka

4. Obonouka

Ne 9 TlIpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakas nyiacTuHKa cuMTaeTcsi TOHKOW?

1. Y TOHKO#1 I/IaCTHHKY 1TPOTH6 He MTPeBOCXOJUT ee TOIIUHbBI

2. Y TOHKOU TI/IaCTUHKY MTPOTHO TIPEBOCXOAUT ee TOJMHY B 2 pa3a
3. Y TOHKOM MJIACTUHKY NPOrub NMPeBOCXOJUT ee TOMIIMHY B 5 pa3

4. Y TOHKOMH I/JIAaCTUHKHU MPOry0 MPeBOCXOAUT ee TOLUHY B 10 pa3

Ne 10 ITpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI U 3alMIINTE apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

Bribepute 0603HaYeHUs TBEPAOCTUA MaTepHasia 1o PokBeiny (TpY MPaBUIBHBIX OTBETA)
1. HRC
2. HRB
3. HRA

4. HB

Ne 11 TTIpouwuTaiiTe TEKCT, BHIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

[MnacTUHKY pa3fensitoT B 3aBUCMMOCTH OT OTHOIIEHUS TOJIIMHBI K ee HauMeHbIlIeMy pa3Mepy B
TJIOCKOCTH Ha C/IeJyIolIfe IPyIibl? (HeCKO/IbKO TIPaBU/IbHBIX OTBETOB)

1. ITUTEI UK TOJICTBIE IIJIACTUHEBI

2. ToHKMe 111aCTUHKU
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3. MembpaHbI
4. TTneHku

5. CtepxHu

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBETOB

Kakue crijiaBbl IPUMEHSTIOT B MaTpHLie KOMITO3UIIMOHHBIX MaTepraoB?
1. AnroMHHMeBbIe CI1/IaBbl

2. MenHble crinaBbl

3. TuTaHOBBIE CILJIaBBI

4. HukeneBble CIIJIaBbI
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