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)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(moamnmch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIII ABUAITMOHHO-
KOCMMWYECKOM TEXHUKU U3 KOMITIO3UIIMOHHBIX MATEPVAJIOB

Hanpagsnenue/cnenuaibHOCTb 24.05.02 IIpoeKkTHpOBaHHEe aBHAIIHOHHBIX H PAKeTHbLIX ABHraTe/1ei
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma IIpoeKTHPOBaHUeE TEXHO/JIOTHYECKHUX MPOLIECCOB MPOU3BOJCTBA
TMOATOTOBKH ABHAIMOHHBIX, PAKETHBIX JBUTaTe/Ied M SJHEePreTHYeCKUX YCTAaHOBOK
YpoBeHb BbICIIIero oopa3oBaHust CroenajauTeT
®opma o0yueHHs OuHas
®daky/bTeT A PakeTHO-KOCMHY€CKOH TeXHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
AIIITAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUTATE/IU 1 DHEPT OY CTAHOBKW! JIETATE/IBHBIX
IporpaMMabl AIITITAPATOB
A YACHI (1m0 HaTMuMI0 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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATIITAPATOB
JluxaueB Asnekcelt HukomaeBuu, A.T.H., JOLeHT, Tipodeccop

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKIIUY ABUAITMOHHO-KOCMHWYECKOMN
TEXHUKHW N3 KOMITIO3UIIMOHHBIX MATEPUAJIOB

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:

IICK-5.1 — criocobHOCTh pa3pabaTbiBaTh W BBITYCKATh KOHCTPYKTOPCKYIO JOKYMEHTALUIO Ha JeTald U Y3/Ibl
JiBUraresieli, a TaK ke CpeJjCTBa TeXHOJIOTMUeCKOIr0 OCHAIlleHUs

@DOpMHUPOBAHUIO KOMIIETEHLIUH CTY)KHT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-5.1

3HAHUA:

Ha YpOBHEe TIpeJCTaB/IeHHI: yMeTb WCIO/b30BaTh B TIpoljecce pa3paboOTKu JABuratrenedl
JHEProyCTaHOBOK JIeTaTe/bHbIX arlapaToB HOBble KOHCTPYKTMBHO-TEXHOJIOTMYECKHE TIOAXO[bl CBSI3aHHBIE C
HCTI0/Ib30BaHUEM TEPCITeKTUBHBIX KOMIIO3HUITMOHHBIX MaTepHasioB,

Ha YDOBHE BOCIIPDOM3BEAEHMs: WCII0/Ib30BaTh TEXHUUYECKHE TIPUEMBI, [03BOJISIONINE OLIEHUTh
pe3y/bTaThbl, MPUHUMAEMbIX PelleH|H MPH UCI0/b30BaHUU B KOHCTPYKIMH TIEPCIIEKTUBHBIX KOMITO3UI[HOHHBIX
MarepHasnos

Ha ypOBHE TIOHMMaHWs: NPUMEHSThL MOJyUYeHHbIe 3HAaHUS B CBOel MpodecCcHOHANLHOHR AeATebHOCTH
TIPU PEIleHrH 3a/1ay, CBS3aHHBIX C pa3pabOTKOW KOHCTPYKIMU U TEXHOJIOTHU eé CO3/aHMsl, OLIeHKOW KauecTBa
TOJTyYeHHbIX pe3y/IbTaToB pa3paboTKy;

YMeHUsi:

TeopeTHueckre: TIPOBOAWTH  pACUeThbl  OLEHKH  HAMpsDKeHHO-[e(OPMUPOBAHHOTO  COCTOSIHUSI
KOHCTPYKIIMM aBHUAIIMOHHBIX W PAKeTHBIX [JBHMraTe/iedl MpH 3ajlaHHBIX HarpyskKax IMPH HCIIOb30BaHUH B HEH
COBPEMEHHBIX KOMITO3UI[UOHHBIX MaTepHasioB

MpaKTUYeCKHe: OCYIIEeCTB/ISATh PacyeT >KECTKOCTHBIX W YIPYTMX XapakKTePUCTHUK TaKeTa CJI0eB
KOHCTPYKIuK 13 KM; TIpOBOAUTH TMPOEKTHLIM pacueT OCHOBHBLIX KOHCTPYKTHMBHBIX 37I€MEHTOB W3NS,
BBITIO/THEHHBIX 13 KM; OCyIIleCTB/ISTh aHA/IU3 pe3y/IbTaTOB pacueTa KOHCTPYKIMU C yYeTOM OCOOEHHOCTH ee
CTPYKTYPbI U (PU3HUKO-MeXaHUUe CKUX XapAKTEPUCTUK

BbIOMpaeT KOHCTPYKI[MOHHBIE MaTePHa/Ibl C ONTUMA/IbHBIMKA CBOMCTBAMM C YU€TOM OTPAC/eBOrO OIbITa
rozbopa MaTepHanoB

[MToxOupaeT BapyuaHTHI 3aMeHbI MaTepHasoB, B TOM UKC/Ie W3 MHHOBALIMOHHBIX Pa3paboToK

OpHeHTHPYeTCs B METO/Iax TMOBLILIEHHsT CBOMCTB MaTepPHUasioB, B TOM UKC/Ie KOMITO3UI[HOHHBIX

YuKThIBaeT 5)KOHOMHUUECKYO 11e/1eC000pa3HOCTb BbIOOPA MaTepHasioB C 3a/laHHBIMKM CBOMCTBAMM

YUuTLIBaeT SKOHOMHUECKYIO 11e71eC000pPa3HOCThb BBIOOPA CII0CO0a U3TrOTOBR/IEHHS;

HABbIKU:

B/IafieTh METOIaMH pacyeTa U MPOeKTHPOBAHUSI OCHOBHBIX XapaKTePUCTUK KOHCTPYKIIUI aBUAIIMOHHBIX
Y PAaKeTHBIX JIBUTATeJIeH, BBIMOJHEHHBIX U3 COBPEMEHHBIX KOMIO3UI[MOHHBIX MAaTepUasioB, yMETb OIleHHUBATh U
BbIOMpAaTh METOAbI U3TOTOB/IEHHS TAKUX CTPYKTYP C YUETOM 3a[aHHBIX TEXHUUYECKHX TPeOOBaHUH K U3[eJIHI0,
B/Ia/IeTh METOJaMH OLIEHKH BJIMSHHS CTPYKTYpPbl KOHCTDYKLIMM, BBIMONHEHHOHM u3 KM Ha eé OCHOBHbIE
(byHKILIMOHA/IbHBIE XapaKTePUCTUKH

BbiOMpaeT KOHCTPYKI[MOHHBIE MaTepHasIbl C ONTUMA/IbHBIMKA CBOMCTBAMH C YU€TOM OTPAC/eBOrO OIbITa
nozibopa MaTeprasoB

[MToxOupaeT BapyuaHThI 3aMeHbI MaTepHasoB, B TOM UKC/Ie W3 MHHOBALIMOHHBIX Pa3paboToK

OpHeHTHUPYeTCst B METO/IaX MOBBIIIEHHsT CBOMCTB MaTepPHUasioB, B TOM UKC/Ie KOMITO3UI[HOHHBIX

YuKThIBaeT SKOHOMHUUECKYO 11e/1eC000pa3HOCTb BbIOOPA MaTepHasioB C 3a/laHHbIMKM CBOMCTBAMU

YuuThIBae€T 3KOHOMUUYECKYIO 1€1eCO00pa3HOCTh BbIOOpa Criocoba U3rOTOB/IEHHMS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

OucuunvHa IPOEKTUPOBAHUE JJIEMEHTOB KOHCTPYKIIUM ABUAIIMOHHO-
KOCMWYECKOM TEXHUKHA N3 KOMITO3UIIIOHHBIX MATEPUAJIOB sipisieTcsl JMCLMMIAHOM
yacTH, opMupyemMor yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIEHUH 0/10Ka 1, MporpaMmel MOATOTOBKH 110
Harpaesenuto 24.05.02 TIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzameseti.

CopepxaHue [OUCLMIUIMHBI ~ SB/SETCA JIOTUYECKUM MpofoskeHreM gucuuriivH:  OU3UKA,
TEOPETUYECKASI MEXAHUWKA, BBICIIIASI MATEMATHUKA, MATEPUAJIOBEJEHUE,
COITPOTUBJ/IEHUE MATEPUAJIOB, JETAJIN MAIIINH.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepPHBIX 3a/1au

¢ TICK-5.1 — CrniocobeH pa3pabaThIBaTh U BBIMYCKATh KOHCTPYKTOPCKYIO JOKYMEHTAI[UIO Ha JIETaIu U
y37Ibl IBUTATEJIEH, a TaK >Ke CPe/ICTBA TeXHOJOTMUECKOTO OCHAIIIeHUS

¢ TICK-5.2 — CniocobeH pa3pabaTbiBaTh TEXHOOTHUYeCKHe Tporjecchl u3rotornenus [ICE

¢ [ICK-5.3 — CriocofeH BBITIOHATL pacyeThbl Ha IPOYHOCTD

e TICK-5.4/24 — Cnocoben pa3pabatbiBath K/ Ha JeTany, U3roTaBIUBaeMbIe TI0 a/lJUTUBHBIM
TeXHOJIOTUSIM, M3T0TaB/IMBATh UX U OLIeHHWBaThb MT0Ka3are/ Iy KauecTBa JeTasiel, oay4yeHHbIX 110
aiTUTUBHBIM TE€XHOJIOTUSIM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCETO
BCEI'O
3aHATHSA

Jlekuuu
CamocrosiTenibHast

pabora cryjeHToB

IIpakTHyeckue

®dopmupyemast
KoMmmereHus, %

TICK-5.1

TeXHUKHU.

Paszpen 1. Beegienne. TpeGoBaHusI K Npe/bsiBIIsieMble K CO3JaHHI0 KOHCTPYKTHBHBIX
8 9/1eMEHTOB U3/le/INii aBUalMIOHHO-KOCMUUeCKOH TeXHUKHM Ha COBPEMEHHOM 3Tarle pa3BUTHs 2 2 2

o
o

Paspen 2. OcoGeHHOCTH MPOLIeCCOB Pa3paboTKH M CO3jaHUsA KOHCTPYKTHBHBIX

8 9/IeMEeHTOB aBHALIHOHHO-KOCMHYecKoH TexHukH u3 KM. BrvsiHue TexHUUeCKUX 2 P P 0 0

TpEﬁOBaHHﬁ, TpeaAbsABIAeMBIX K U3/1e/TUIM aBI/laL]I/IUHHO-KOCMl/I'—IeCKUf/’I TeXHUKH, K U3BMEHEHUHD
TEXHOJIOTMYECKHX TIPOLIeCCOB CO3/IaHHST U3ZENHiA.

15

Paspen 3. OCHOBHbIe MOHATHSI 0 BU/{aX KOMIIO3UIHOHHBIX MaTepuasioB. 3.1.0cHOBHbIe
CBe/leHHs1 O COBPEMEHHBIX KOMITO3ULIOHHBIX MaTepyasax U KOHCTPYKLIMSAX Ha UX OCHOBe. 3.2.

8 Ornpeienenyie U Knaccugukaliis KOMHIo3uToB. 3.3. BOJIOKHUCTbIE KOMITO3UL[IOHHbIE 4 4 4 0 0

SKCIUTyaTalu.

Marepuaibl. 3.4 OcobeHHOCTH MoBe/jeHNsT KOHCTPYKLKH 13 KM npu pasiuyHbIX YCIOBUSIX

15

Pa3paen 4. DneMeHThI CTPYKTYPHON MeXaHHKH KOHCTPYKI{HH, BbIN0/IHeHHBIX U3 KM. 4.1.
"YpaBHeHUsl TeOPHUH YTIPYTOCTH aHU30TPOITHOM CPe/ibl B OPTOrOHA/BHBIX M KPUBOTMHEHHBIX

8 KoopiuHarax 4.2. TTocTpoeHye MaTpHL| )KeCTKOCTH U MOZATIMBOCTH aHU30TPOITHOIO YIIPYroro
Tena 4.3. PU3MUeCKUI CMBIC/ COCTaB/ISIOLIMX TeH30pa YNPYTUX MOCTOSHHBIX OPTOTPOIHOTO
Tena. 4.4. TemnepaTypHele ¥ rupoTepMUueckie BoszeicTaud. 4.5. C/io1 KOMIO3ULMOHHBIX
MaTepuasioB, aHau3 CI0XKHbIX KM.

24 14 6 8 10

15

peleHusl.

Pa3pen 5. Banku u crep)<XHH, BbInoaHeHHbIe u3 KM. 5.1.0CHOBBI TeOPHUM aHNU3ATPOITHBIX
6asiok 1 cTepkHeid. 5.2. HekoTopble NpoCTbIe pelueHus 3aau At 6anok u3 KM. 5.3.13ru6
8 CJIOUCTBIX GasIoK, yTouHeHHast Teopusi 5.4.0ceBoe Harpy>kKeHue IapHIUPHO OMepToii 6aKu,

BeinonHeHHO#H 13 KM. 5.5.Tepmoymipyrocts 6a10k 13 KM, 0CHOBHBIE JOMYILIeHHSs, METOAbI

22 14 6 8 8

15

Paspen 6. ILtacTuHBI ¥ TaHe M, BhINo/THeHHBbIe U3 KM. 6.1.YpaBHeHHs! paBHOBe CHsI
ractiHbl. Perenne HaBwe st mactisel u3 KM 6.2.Pemenne HaBbe /17151 paBHOMEpHO
8 Harpy>kKeHHOH IIapHUPHO OIepToii niacTuHel. 6.3 PellieHre JleBu jyist acTiHel 13 KM.
6.4.Pewienue 3aaun U3ru6a KOMITO3UL{OHHOM T/IACTHHBI CO CPEAUHOMN MI0CKOCThIO
CHUMMeTPHU MeTOZOM BO3MYLIeHHs.

20 12 4 8 8

15

Paspen 7. . O6010uky, BoinoHeHHbie u3 KM. 7.1. AHa/u3 LUIMHIPUYECKUX 000/I0UeK,
BBINO/HEHHBIX U3 KM npu ocecuMMeTpuYHOM HarpykeHnt 2.2.00611ee peliieHre

8 0CeCMMMETPHYHOM 3a7iaun [J1s LIMJIMHAPUYeCcKnX 060souek n3 KM. Peakujusi AMHHON
ocecMMMeTpHYHOM 060s10ukK U3 KM Ha KpaeBoe repemeltienue. 7.3.YCTOHYHUBOCTD
LUIMHAPHYecKoit o6o10ukn n3 KM npu pasHbIX BUAX Harpys>KeHusl.

14 8 4 4 6

10

MeXaHuYeCKHhe CoeJMHeHUsl.

Paspen 8. CoefiHeHMsI KOHCTPYKIMH M3 KOMIIO3HIIMOHHBIX MaTepHasioB. 8.1. Buibl
8 COe,E[l/IHeHl/Iﬁ KOHCTPYKTHBHBIX 3/IeMEHTOB 13 KOMITO3ULIMOHHBIX MaTepHasioB U 0C06EHHOCTH
MX KOHCTpYKLMH. 8.2. Kneesble coesjuHenus. 8.3. Mexannueckue coefiuHenys 8.4. Kree-

20 12 6 6 8

10

Bcero 3a 8 cemectp

108 68 34 34 40

100

Bcero no agucuuIinHe

108 68 34 34 40

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep 1 HauMeHOBaHHe
pasjesa JUCHUIIUHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pazgen 4. DneMeHTBI
CTPYKTYPHOU MeXaHUKHU
KOHCTPYKLMH,
BBbINOJIHEHHbIX U3 KM.

OneMeHTBI CTPYKTYPHON MeXaHUKU KOHCTPYKIIUM, BBITIOJTHEHHBIX
n3 KM. Matpuiia KeCTKOCTH Y TIO/IaT/TMBOCTH aHU30TPOITHOTO
yIOpyroro Tea. PacueT TemMrepaTypHbIX U THPOTEPMUUECKUX
BO3/IeCTBHI.

Pazgen 5. banku u
CTEP’KHU, BBITTOIHEHHEIE
n3 KM.

OCHOBBI TEOPHUM AHU30TPOIHBIX 6a/IOK U CTEPIKHEH,
BbIno/iHeHHBIe U3 KM. PacueTt n3ruba cioucteix 6anok. OceBoe
Harpy>keHue IIapHUPHO OMepTol 6asku, BhIMoIHEeHHOH 13 KM.

Pazgen 6. ITnacTuHbl U
TiaHe/Iv, BLITIOJTHEHHbIe U3
KM.

Pemmennie HaBbe /17151 paBHOMEpPHO Harpy>KeHHOM 1LIaPHUPHO
onepTol racTuHbl. PelieHue JleBu A/is1 maacTuHbl u3 KM:

Pazgen 7. . O6o/10uKHy,
BbINO/IHeHHBIe U3 KM.

AHanmu3 IUIMHAPUYECKUX 000/10U€eK, BLITTOTHEHHBIX 13 KM rpu
0CeCUMMeTPUUHOM Harpy>kKeHUU. YCTOMYUBOCTh
LUIMHZAPHYeCKOM 000/10uku 13 KM 1pu pa3HbIX BUAAX
Harpy’>keHusl.

Pazgen 8. CoequHenus
KOHCTDPYKIMH 13

CoeyHeHUs1 KOHCTPYKLMM M3 KOMIIO3ULIMOHHBIX MaTeprasoB
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KOMITO3UIIMOHHBIX
MaTepHrasioB.

Bcero 3a 8 cemectp 34

3.3. CamocrosiTennbHas padora crygenrta (CPC)

Ne |Homep u HauMeHOBaHHUe Oomem,
Copep)xaHue yueGHOro 3ajaHus
n/n | pasjena JUCLUILIMHBI 4acoB
Pa3pen 4. DnemeHThI W3yyeHne 0CHOBHOM Y IONIONTHUTE/ILHOW JIUTEpaTyphl U3 I1.11.2 TI0
1 CTPYKTYDHOUM MeXaHUKHM |TeMe pa3zesna [Toaroroeka K mpakTudeckuM paboram, mpopaboTtka 10
KOHCTPYKLMH, TeopeTUuecKoro mMarepuana OdopmieHre OTYETOB 110
BbINOJIHEHHbIX U3 KM. MPAaKTUYECKHUM paboTam
V3yueHrie OCHOBHOM U [IOTIO/IHUTEIBHOM JIUTepaTyphl 13 1.1.1 110
Paszpen 5. banku n y A paTyp
Teme pa3zena [ToaroToBka K MpakTUUeCKHUM paboTam, mpopaboTkKa
2 |CTep’>KHH, BHITIOJIHEHHbIE 8
3 KM TeopeTUuecKoro Marepuana OdopmieHre OTUETOB I10
) MpaKTHUeCKUM paboTaM
V3yyeHre OCHOBHOM U [JONOJIHUTEILHOM JIUTepaTypsl U3 IL.I.1 1o
Pazgen 6. TlnactuHbl U
Teme pa3zena [ToAroToBKa K MpakTUYeCKHUM paboTam, mpopaboTkKa
3  |maHenW, BBITIOJHEHHBIE U3 8
KM TeopeTHuecKoro Marepuana OdopmieHre OTYETOB 10
’ MpaKTHUeCKUM paboTam
V3yueHre 0CHOBHOI U /IOTIOJTHUTE/IBHOM JIUTEpaTyphbl U3 I.11.1 1o
4 Pa3gen 7. . Obomouky, TeMe paszena IToAroToBka K mpakTH4ecKUM paboram, mpopaboTka 6
BbINoOIHeHHbIe 13 KM. TeopeTHuecKoro Mareprana OdopmieHre OTYETOB T10
MpakTHYeCcKnuM paboTtam
Pasgen 8. Coegunenuss  |V3yueHHe OCHOBHOM U [JOTIOJTHUTE/IBLHOM JIMTEpaTyphl IO TeMe
5 KOHCTPYKLIUH U3 paszena IToAaroroBka K mpakTuuecknM paboTtam, mpopaboTka 8
KOMITO3ULIMOHHBIX TeopeTHueckoro Marepuasa OgopmMieHre OTUETOB O
MaTepuaJsioB. MpakTHUeCKUM paboTam
Bcero 3a 8 cemectp 40
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2|3|4|5| 6 |7/8/9 10 |11 |12 | 13 | 14 15 16 | 17
8 ap ap Ped ap

‘YcioBHbIe 0003HAUCHUS:
o [IP — puarHOCTHUeCKasi paboTa;

e Ped — pedepar.

Tekymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEePBaJIbl B

crenyromux Gopmax:
e UArHOCTUYeCKas pabora;
e pedepart.

IIpome)xyTouHas arTecTanus IIPOBOAUTCS B hopMax:
e DK3aMeH.

7 22620



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Bacunses, B. [I. IIporacos, B. B. bosnotus. . Komnosuruoxnssle Marepuaisl. M.:
MaumHoctpoenue, 1990, 11 3ks.

2. B. U. Kynuk, A. C. HunoB. . ApMUpYyOLiie BOJIOKHA [/1s1 KOMITO3UL[MOHHLIX MaTepuanoB. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2019, 49 k3.

3. B. 1. Kynuk, A. C. Husos. . Cesi3yroliye JJis IOJIMMEPHbBIX KOMIIO3ULIMOHHBIX MaTepuanoB. CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOoBa, 2019, 49 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:

1. . [lepcnieKTMBHBIE MaTepyasibl ¥ TEXHOJIOTHY AJisl PaKeTHO-KocMuueckou Texuuku. M.: Topyc Ipecc,
2007, 3 7Kk3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

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

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://repository.library.voenmeh.ru/jspui — ®yHgamenTansHas 6udaoreka BI'TY «BOEHMEX» um.
H.®. YctuHOBa;

3. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeYHas! CHCTeMa;

4. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranbHas 6ubnuoreka BI'TY « BOEHMEX» um.
[.®. YcTuHOBa;

5. https://urait.ru/ — I'maBHast — O6pa3oBarenbHast riatgopma FOpaiT. [l7ist By30B U CCY30B..

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

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

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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.



ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIUU ABUALIMOHHO-KOCMHWNYECKOU TEXHUKU N3 KOMITIO3ULIIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Juctumuinia ITIPOEKTUPOBAHUE OJOJIEMEHTOB KOHCTPYKIIVIM ABHUAIIMOHHO-
KOCMMWUYECKOW TEXHUKHU U3 KOMIIO3UIIUOHHBIX MATEPUAJIOB siBisieTcss AUCLUIUTAHON
yacty, (hopMHupyemMoli yJaCTHMKaMHU 00pa3oBaTe/IbHBIX OTHOIIEHHUH 0/10Ka 1, TporpaMmbl TIOJTOTOBKH T10
HanpaBnieHuto 24.05.02 ITpoekmuposaHue aguayUuoOHHbIX U pakemHbIX 0gueamesneli. [JUCIUTIIMHA peanu3yeTcs
Ha (akynbTeTe A PaketHo-kocMuueckoit TexHuku BI'TY "BOEHMEX" um. .®. YcruHoBa kadezpoit A8
OBUTATEJIA 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-5.1 criocobHOCTE pa3pabarbiBaTh M BBITYCKaTh KOHCTPYKTOPCKYIO JOKYMEHTAL|MIO0 Ha JIeTaad U Y3/Ibl
JIBUTaTesiel, a Tak >ke CpefiCTBA TeXHOJOTMUeCKOr0 OCHAIIleHusI.

Cojiep>kaHrie JTUCIUTUTMHBI OXBaThIBAE€T KPYr BOMPOCOB, CB3aHHBIX C TPOIIECCOB pa3pabOTKH M CO3/IaHHS
KOHCTPYKTHBHBIX JIEMEHTOB aBUAl[MOHHO-KOCMUYeCKOM TeXHUKU 13 KM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e pedepar.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIUU ABUALIMOHHO-KOCMHWNYECKOU TEXHUKU 13 KOMITIO3ULIMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

H TpyRoeMKOCTB,
anMeHoOBaHUeE PadoThI PexkomeHnjjyemasi iuTeparypa uac.
Pa3pen 4. D/1eMeHThI CTPYKTYPHO#M MeXaHUKH KOHCTPYKLMH, BbINO/THEeHHbIX u3 KM.

N3yueHne 0CHOBHOM U AOTOJHUTE/NLHOM uTeparypel u3 | B. B. Bacunwes, B. /1. [IpoTacos,
I.11.2 110 TeMe paszesa [loAroroBka K npakTrue CKUM B. B. bonoruH. . 10
paboTam, MpopaboTKa TeOpeTUYeCKOro MaTepyasa KommnosuniyoHHble MaTepuraisbl:
OdopmiieHre 0TYETOB I10 MPAKTHUECKHUM paboTam M.: MammHocTpoenue, 1990 (4)

Wrtoro no pa3peny 4 10

Paszpgen 5. banku v crep)XHH, BbINo/IHeHHbIe U3 KM.

N3yyeHne 0CHOBHOM U JOMOJHUTENBHOM uTeparypel 13 | B. B. Bacunwes, B. /1. IIpoTacos,
.11.1 1o Teme pasgena IToaroroska K mpakTrye CKUM B. B. bonorus. . 8
paboTam, mpopaboTka TeopeTUYeCcKoro Mareprasna Komrmo3uirioHHbIe MaTepraibl:
OdopmieHre OTYETOB I10 MMPAKTUUECKUM paboTam M.: MamHocTpoenue, 1990 (5)

Wroro no pasgeny 5 8

Pa3pesn 6. IlnacTuHbI M NaHe/TH, BhINO/IHeHHBbIe U3 KM.

N3yueHne 0CHOBHOM U JAOTOMHUTE/IBLHOM uTeparyphl U3 | B. B. Bacunwes, B. 1. [IpoTacos,
n.m.1 no Teme paszena [TogroToBka K npakTUueCcKUM B. B. bonoruH. . 8
paboTam, MpopaboTKa TeOpeTUYeCKOT0 MaTepyasa Kommno3suiyoHHble MaTepuyanisbl:
OdopmieHHe 0TYETOB M0 MPAKTHUECKUM paboTaM M.: MammHoctpoenue, 1990 (5)

Wrtoro mno pa3geny 6 8

Paspen 7. . 000/10uKH, BBIIOIHEHHBIe n3 KM.

V3yueHne 0CHOBHOM U IONONHUTE/IBLHON TUTepaTyphl U3 | B. B. Bacunbes, B. /1. IIporacos,
n.11.1 1o Teme pasgena IloaroroBka K mpakTrye CKUM B. B. bonorus. . 6
paboTam, mpopaboTka TeopeTUYeCcKoro Mareprasna Komrmo3uiirioHHbIe MaTepHraibl:
OdopmiieHHe OTUETOB I10 MMPAKTUUECKUM paboTam M.: MammHocTpoenue, 1990 (5)

Wrtoro no paspeny 7 6

Pa3pen 8. CoefuHeHUsI KOHCTPYKI[HH M3 KOMIIO3UIIMOHHBIX MaTePHA/IOB.

N3yueHnie 0CHOBHOM U JOTIOJTHUTE/NBLHOM uTeparyphl 1o | B. B. Bacunbes, B. /1. [IpoTacos,
Teme paszena [ToaroroBka K MpakTHUeCKUM paboTam, B. B. bonoruH. . 8
npopaboTka TeopeTHUecKoro Marepuana OdopmieHue KoMmno3uiLyoHHbIe MaTepuanibl:
OTYETOB TI0 MPAaKTHUYeCKNM paboTam M.: MammHoctpoeHnue, 1990 (9)

Wroro no pa3zeny 8 8
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILUIHHbI
MPOEKTUPOBAHUE 3/IEMEHTOB KOHCTPYKIIVI ABUAIIMOHHO-KOCMUYECKOU TEXHUKHU 13 KOMIIO3ULIJMOHHBIX MATEPUAJIOB

®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

* pedepar;
® DK3aMeH.

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.

Pedepar

Pecepar o pabote, BbINOJHEHHOU Ha I13 mpe/icTaB/sIeTCsl B IeUaTHOM BHle B cooTBeTCTBUU ¢ ['OCT
7.32-2017. 3amura pedepara npoxoquT B hopme [OK/Iaza CTYeHTa 10 BhINOJHEHHOH paboTe 1 OTBETOB Ha
BOTIPOCHI TIPeTIofiaBaTe/is.
B cnyuae ecyii ohopmiieHre OTueTa U TIOBeZIeHHe CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSAM, CTY/IEHT ITO/IyUaeT 3aueT 110 BhITOTHEHHOM.,
OcHOBaHUSMH 1151 OPAOOTKH MOTYT CJTYKUTh:
* HeOpEXXHOE BBITIOJTHEHHE,
* HM3KO€e KaueCTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskei, OTCyTCTBUE YKa3aHHUs
eIMHUI] U3MepeHHs Ha rpadukax),
Pedepar He MOXKET ObITh TIPUHAT U TIO/JIEXKUT iepepaboTKe B CTyyae:
* OTCYTCTBUS HEOOXOUMBIX pa3fiesioB,
* OTCYTCTBUS HEOOXOJUMOTrO rpahuueckoro Marepuasia
[Tpumepk! TeM pedeparos:
1) VccnemoBanue MeTo/1oB BaKyyMHOTO (opmoBanus uzfenuii u3 [TKM ¢ yuetom BusTHUS Ae(eKTOB
2) UccnenoBanue mipoiieccoB co3zianusi KM Ha 0CHOBe MeTaslyinueCKol MaTpUILb
3) OtleHKa B/IMSHUS He TIPSAMOJIMHEMHOCTA apMUPYIOIIMX BOJIOKOH Ha TIPOYHOCTHBIE ¥ TUHAMUYe CKHe
XapaKTepUCTUKK W3/Ie/Tus, BhITIOHeHHOTro 13 KM

JK3aMeH

K sK3ameHy /101y CKatOTCsI 00yUaroIiyecst TIpH YCIO0BHUH BBITIONHEHHUS BCEX KOHTPOJIBHBIX MEpPOTPUSITHH,
TpefyCMOTpeHHBIX porpaMMort Y MK nuciunivHel B 8 cemecTpe.
OK3aMeH MPOBOAUTCS B (hopMe OTBETOB Ha BOTIPOCH Ousieta. OLieHKa BBICTAB/ISIETCS 110 Pe3y/IbTaTaM 0TBETOB
Ha 2 Boripoca buneTa:
- «OTJINYHO» - TIOJIHBIM OTBET Ha 2 Bompoca Ousera ¥ BO3MOXKHBIE [JOTIOJIHUTE/IbHbIE BOTIPOCHI;
- «XOpOLIO» - He3HAYMTe/IbHbIe 3aMe4aHusI Ha OTBEThI 110 2 OCHOBHBIM BOIIPOCAM U HeMOJIHbIE OTBETHI Ha
JIOTIOJTHUTE/TbHBIE BOIIPOCHI;
- «Y/IOBJIETBOPUTE/ILHO» - HETO/HbIE OTBETHI Ha 2 OCHOBHBIX BOIPOCA U OTCYTCTBHE OTBETOB Ha OT/e/TbHbIe
JIOTIO/THUTeJIbHBIEe BOIIPOCHI;
- «HEY/IOBJIeTBOPUTE/ILHO» - HETIOJIHBIN OTBET Ha OJMH OCHOBHOM BOTIPOC OumsieTa, OTCYyTCTBHE OTBETA Ha
BTOPOM U [JONO/IHUTE/IbHbIEe BOIIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTopHBIe <
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= o Sg Eg | 2O
8 g HaumeHoBaHue pa3/jie/ioB U E £ = - & E oNe)
E = JUAAKTHUECKUX eJUHUL] &) o = § = E : ] S E B
) RIS | E|FE|S8 S I
= S | E5| e = J
[} = % 3 0~ iel = s
=7 o =
= O =
= @)
4 8 |Paspen 1. Beeaenue. 2 2 2 0 0 5 Pedepar
Pazgen 2. Oco0eHHOCTH MPOIEeCCOB
Pa3padoTKH U CO3aHuA
4 8 |KOHCTPYKTHUBHBIX 3/1eMEHTOB 2 2 2 0 0 15 Pedepar
aBHAI[UOHHO-KOCMHUYECKOH TeXHUKH U3
KM.
4 8 Pa3pen 3. OcHOBHBIE NOHATHS 0 BU/IAX 4 4 4 0 0 15 Pecbepar
KOMITO3ULIUOHHBIX MaTepUaJioB.
Pa3pen 4. DiieMeHTBI CTPYKTYPHOM
4 8 |MexaHUKM KOHCTPYKIUii, BbINOJIHEHHbIX| 24 | 14 6 8 10 15 Pedepar
u3 KM.
4 8 Paspgesn 5. banku u crepxHH, » | 14 6 8 8 15 Pedepar
BbINIO/IHeHHbIe U3 KM.
4 8 Pa3pesn 6. IlnacTUHBI ¥ TTIAHE/TH, 20 1 4 8 8 15 Pedepar
BbINO/IHeHHbIe u3 KM.
4 8 Paspgen 7. . O00/104KH, BBIIO/THEHHEBIE U3 14 8 4 4 6 10 Pedbepar
KM.
4 8 Pazpgen 8. CoejuHeHUsA KOHCTPYKLIUM U3 20 12 6 6 8 10 Pechepar
KOMII03ULIUOHHBIX MaTepHasioB.
Bcero 3a 8 cemectp 108 | 68 | 34 34 40 100
Bcero no AucuuIinHe 108 | 68 34 34 40 100
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Kputepuu oneHuBaHus

IICK-5.1

Ne 1
Ne 2

Ne 3

No 4

Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:
JlaiiTe onpejeneHre KOMIO3UIIMOHHOI0 MaTepuasia

Ha3oBuTe 0CHOBHBIE rPyNIbl apMUPYIOIUX HAMIOJTHUTe/Ieil, NPpUMeHseMble /1/Is
H3rOTOB/IEHHS MMOJTUMEPHBIX KOMITIO3UI[UOHHBIX MaTepuanoB (KM).

ITo KdKOMY IIPUHIMITY OCYLIIeCTB/IAETCHA Je/IeHHe KOMIIO3UL[MOHHBIX MdTe€PHUa/I0B
Ha KJ/IaCChbI.

Ha3oBuTeE 0CHOBHbIE BHU/AbI KOMIIO3UL[UOHHBIX MdT€PHUA/I0B

. UTo Takoe «mpaBUJI0 CMeceii» U ero mpakTuyeckoe npuMeHenue. Kak piusier
CTerleHb ApPMHPOBaHUsA KOMITIO3ULIMOHHOI0 MaTepHasia Ha ero (Pu3nKo-
MexaHHYeCcKue CBOiCTBa?

. B uem 3akmouaroTcs cnegugpuyeckue 0C00eHHOCTH APMUPOBAHHBIX JJTHHHBIMH
BojioKHamu KM?

ITepeurciuTe 0OCHOBHBIE MexaHHUecKue xapakTepucruku ITKM.

Kak BiusieT opreHTanys 0CHOBbI(apMaTypbl) apMUPYIOIIEro HaoJTHUTE/ IS Ha
¢u3uko-mexannueckue ceoiicrea [IKM?

Kak BmsieT co0/1r0ieHre 3aK0HAa U3MEeHEeHHs TeMIIepaTyphl NPH OTBEP)KAeHUH Ha
cpoiicrBa ITIKM?

. Kak paccuurpiBaoT ko3¢ dunment IlyaccoHa npu 0JHOOCHOM pPacTsHKeHUH
apmupoBaHHbix ITKM

Kak omnpepaensiloT npogo/bHbII MOJY/Ib YIIPYTOCTH AJ/If OAHOHANPAaB/JIeHHOT0

ITKM

Bonpocbl 3akpblmozo muna:

1. Kak Oyget aedopMHPOBATHCS CTEP)KEHb M3 MHOTOC/IOHHOI0 KOMII03UTA, €C/TH
OAMH CJI0¥ OyAeT HMeTh MOBBILIEHHYI0 TeMIIEPATyPy M0 OTHOLIEHHIO K APYTUM IPH
pacTsbKeHuM?

-Ecmmu Yy CTep>XHS U3 MHOT'0CJIOHHOI0 KOMIIO3H1Ta, O4K1H cJok 6y,qu HWMETD ITOBBIIIE€HHYHO
TeMIIepaTypy 10 OTHOLIEHHWIO K APYT'UM, TO IMPU PaCTKEeHUH, TaKOM CTep>XeHb 6y,LIET
n3rubaTbes u PacCTArvuBaThbCA.

-Ecnu y cTepsKHst U3 MHOTOC/IOMHOTO KOMITO3UTa, OZIH CJI0H OyZieT UMeTh MOBBILIIEHHYIO
TeMITepaTypy 10 OTHOLIEHHUIO K JPYTHM, TO ITPU PAaCTSIKEHWH, TaKOM CTep)KeHb Oyzer
MA3rubaThCs

-Ecmmu Yy CTep>XHSA U3 MHOT'0CJIOHHOI0 KOMIIO3H1Ta, O41H (&) (01 6YAET HWMETH IOBBIIIEHHYIO
TeMIlepaTypy 10 OTHOLIEHHWIO K APDYI'UM, TO IMPU PACTOKEHUH, TaKOM CTep>XeHb 6y,ELET
PaCTArUBaTbCA

Yro Takoe PpyHKIUA Ipu?

1. dyHKIMs Opu 3TO QYHKIMS, 3aMeHSIOIIasi UCKOMbIe HarpsoKeHuH
OZJHOU TIPOM3BOJHOM OT MCKOMOM (hyHKLIMEH.

2.dyHKUMs Opu 3TO QYHKLMS, 3aMeHsII0Last ICKOMbIe HalpsDKeHU OFZHOM MCKOMOM
dyHKUel.

3.dyHKuys Opu 3T0 QYHKLKSA, 3aMeHsIIOLas MICKOMbIe HalpsDKeHUH CpeHAM
apu¢MeTHUeCKUM OT UCKOMBIX HallpsDKeHUH

Yemy paBHbI KOMIIOHEHTHI MeMOPaHHO- U3rHOHO# )KeCTKOCTH TPH CHMMeTPHYHOI
CTPYKTYype nakKeTa CJIOUCTOH MJIaCTUHBI?

1. TIpy cMMMeTPUYHOM CTPYKTYpe TlakeTa KOMIIOHEHTbl MeMOpaHHO-
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

W3rUOHOM KECTKOCTU CJIOMCTOM TUIACTHHBI PaBHBI CyMMe MeMOpaHHbIX
JKeCTKOCTeH BCcexX C/IOEB

2. TIpy CUMMETPUYHOM CTPYKTYPE MaKeTa KOMIIOHEHTHI MeMOpaHHO-
U3rUOHOU KECTKOCTU CJIOWCTOM TIACTHHBI PaBHBI CyMMe U3rMOHbIX
JKeCTKOCTeH BCex C/IOEB.

3.Ilpy cMMMeTPHUYHOM CTPYKTYpe TaKeTa KOMIIOHeHTEl MeMOpaHHO-U3ruOHOM
JKECTKOCTU CJIOUCTON TJIaCTUHBI paBHbBI HYJIIO.

K uemy npuBoauT HecuMMeTpuuHasa cTpyKrypa KM B 3/1eMeHTe KOHCTPYKIMH
NP Harpy>xeHuu?

1. HecummetpuuHas crpykrypa KM B s/1eMeHTe KOHCTPYKLMU [IPY HArPY>KeHUU
TIPUBOJUT K OTCYTCTBHIO U3rube MakeTa C/I0EB U3 TJIOCKOCTH CJI0sI

2.HecummetpuuHas crpykrypa KM B s51emeHTe KOHCTPYKLIMM M1pY
Harpy>kKeHuM IPUBOAUT K CABUTY IakeTa KM B IJIOCKOCTH €/10s1

HecummetpuuHas ctpykrypa KM B ssieMeHTe KOHCTPYKLIMU PH
Harpy>keHUH MPUBOAUT K CABUTY TIaKeTa CJIOEB I10 TOJILIMHE CJI0S1

3a uTo 0TBEUAIOT 3/IEMEHTHI MaTpHIibI MEMﬁpaHHOﬁ KeCTKOCTH

1.DnemeHTbI MaTpULILI MeMOPAaHHOM >KECTKOCTH OTBEUAIOT 3a Haluure
CBSI3U pPaCTsUKeHHe-KpydyeHue

2. DyleMeHThI MaTpPULIbI MeMOpPaHHOM >KECTKOCTH OTBEYaloT 3a Ha/IMuKe CBSI3U CABUT-
KpyueHure

3.D/1eMeHTBI MaTpHULbl MeMOpPaHHOH KECTKOCTH OTBEYArOT 3a Ha/IMUKe CBS3U
pacTsbKeHue-CIBUT
Yro TaKoe cOa/IlaHCHPOBAHHAs YK/Ia/{Ka C/I0EB?

1.ITox cOamaHCUPOBAaHHON YK/IaJKOM C/I0EB TOHMMAETCS Takasl YK/IaZiKa, KOrJa BCe CJIOU
VMEIOT OTUHAKOBYIO CXeMY YKJIaIKH

2.TTop cbanmaHCUPOBaHHOMW YKJIAIKOHM C/TOEB MOHUMAETCS TaKast yK/IaZiKa, KOraa KaKIoMy
croto +0 BhIllle CpeIMHHOMN TIJIOCKOCTH COOTBETCTBYET TAaKOU ke CJIOH -6 CHuU3y, 1pu
3TOM PaCCTOSTHUE /IO CPEJIMHHON MOBEPXHOCTH HE UMeeT 3HAYEHHUSI.

3.TTox cbamaHCUPOBAaHHOMW YKJIaIKOM C/IOEB MOHUMAETCS Takasl yK/iaZiKa, KOorJia BCe C/IOU
KM umeroT oriHaKOBbIe MOJY/INA YIIPYTOCTH.
. 32 YTO OTBEUYAIOT 3/IEMEHThI MAaTPHULbI CMEIIIaHHbIX KeCTKOCTel

1. DyeMeHTbI MaTPHI[bl CMEIIIEHHBIX KECTKOCTEM OTBEUAIOT 3a HA/TMUKME
CBSI3U pacCTsDKeHHe-u3ruo,

2.2J1eMeHThbI MaTPULIbI CMeIlIeHHBIX >KECTKOCTeM OTBeUaroT 3a Hajuure
CBSI3U PACTsDKeHHe-U3ru0, pacTsikeHre-KpyUyeHue, CIBUT-KpyueHre

. 3.JneMeHTbl MaTpULibl CMeILeHHBIX KECTKOCTel OTBeYaroT 3a Ha/IMure CBSI3Y,
pacTsoKeHHe-KpyueHHe.
3a UTO 0TBEUYAKOT /IEMEHThI MAaTPULbI H3rHOHOMH KECTKOCTH

1.2/1eMeHTBbI MaTpPUI[bl U3rMOHOM >KECTKOCTH OTBEUAIOT 3a HA/IMUKME CBSI3U PaCTsDKEHHe-
C/IBUT.

2.J7eMeHTBl MaTpULIbI U3rMOHOM KECTKOCTH OTBEYAIOT 3a Ha/lIW4We CBSI3W U3ru0-
KpyueHure

.3.DJ1eMeHTbI MaTPULbI U3TUOHOM >KECTKOCTH OTBEYAIOT 3a HaJIMUKe CBSI3U
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Kpy4eHue-C/IBUT.

Ne 9 Yro Takoe cuMMeTpHUYHAas YK/ajKa C10éB?

1.ITop CMMMeTPUUHOM YK/Ia/IKOW C/I0EB TIOHUMAETCSI TaKasi yK/Ia/[Ka, KOr/a
Ka)KIOMy CJI0I0 +6 BbIIlIe CPeJIMHHOMN M/IOCKOCTH COOTBETCTBYET TAKOM XKe
cioit +0 cHuzy.

2.ITos, CMMMETPUYHOM YK/IaJKOH C/IOEB TTIOHUMAETCs TaKas YK/Ia/IKa, KOT/a KaK oMy
croro +0 BhIllle CpeMHHOMN TIJIOCKOCTH COOTBETCTBYeT TAaKOM ke C/iok +8 cHu3y, Ha ToM
Ke PacCTosiHUE [0 CPeJIMHHOMN MTOBEPXHOCTH.

1.ITos CMMMeTPHUHOM YK/Ia/IKOM C/IOEB TIOHUMAETCS Takasi yK/Ia/[Ka, Kor/a
Ka)KZIOMy CJIOIO +6 BbIIlIe CPeAIMHHOMN M/IOCKOCTH COOTBETCTBYET TAKOM XKe
cioi +0 cHuzy.

2. ITog cuMMeTPUYHOM YK/Ta[KOH CJIOEB TTIOHMMAaeTC s Takasi YK/Ia/iKka, Korza
Ka)K/IOMY CJIOO +0 BBIIIIe CpeAMHHON TUIOCKOCTH COOTBETCTBYET TaKOM Ke
CJI0M +8 CHH3Y TIPU 3TOM PaCcCTOSIHUE [0 CPeJUHHOW TIOBEPXHOCTH He
UMeeT 3HaueHMsl.

Ne 10 UYTo TaKoe KOCOCUMMeTPHUYHAas yKJIajKa C/I0€B?

1. ITop KOCOCHMMeTPUYHOM YK/IaIKOM C/I0EB [IOHMMAEeTCsI TakKasl yK/aZika, Korja
Ka)KIOMY CJI00 +6 BBIIIIe CPeAMHHOM TJIOCKOCTH COOTBETCTBYET TaKOU e Ciioi +0
CHM3Y, Ha TOM K€ pacCTOsiHUe 10 CPeSUHHOM IT0OBEPXHOCTH

2. ITop, KOCOCMMMETPUUHOMN YK/IaJKOM C/106B IIOHUMaeTCs Takasl YK/Ia/iKa, Korjia
Ka)KIOMY CJI010 +0 BBIIIIe CPeAMHHOM TVIOCKOCTH COOTBETCTBYET TaKOU e Cyoii -0
CHM3Y, Ha TOM JKe pacCTOsIHUe IO CPeJUHHOMN MMOBEPXHOCTH.

3. Iloz kKOCOCMMMeTPUUHOM YKJ/IaZIKOM C/I0EB TIOHMMAeTCs TaKasl YK/aKa, Korja

KaKIOMY CJI010 +0 BBIIIIe CPeAMHHOM TJIOCKOCTH COOTBETCTBYET TaKOU e Cyoii -0
CHM3Y, TIPH 3TOM PACCTOSIHUE [I0 CPeJMHHOW TIOBEPXHOCTH He UMeeT 3HayeHust
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