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1 BBeaenue

Pabouas mporpamma u (OHJ OLEHOYHBIX CPEICTB AMCUUIUIMHBI «KOMITO3UIIMOHHBIE
aBUAIMOHHBIE MAaTE€pPHAJIbD» COCTABICHBI B COOTBETCTBUH C TpeOOBaHUIMH (eiepaibHOTO rocy-
JApPCTBEHHOTO 00pa30BaTEIILHOTO CTAaHAApTa, YTBEPXKAEHHOrO mpukazoM MwunobpHayku Poc-
cutickoir dexepanuu , ¥ OCHOBHOH Mpod)eCcCHOHATBHOW 00pa30BaTeIbHON MPOTPaMMBI ITOJI0-
TOBKH «CaMOJIETOCTPOEHUEY 110 HAIIPABJIEHUIO MOATr0TOBKH «24.03.04 ABuactpoeHue..

3amaun  gucnu- | 1. Jlath cTyneHTaM (CiIymaTeNsiM) 3HAHUS O: CTPOSHUH, AehOPMHUPO-
TIJTAHBI BaHuU, pazpymieHud KM U KOHCTpYKIIMOHHOM MPOYHOCTH; O METOIax
pacuera ynpyrux xapakrepuctuk KM, npoyHOCTH KOMIIO3UIIMOHHBIX
KOHCTPYKIHUMA
2.  CdopmupoBaTh 3HaHUS, YMCHHUS U HABBIKH BBIITOJTHCHUS ITPOCKTH-

POBOYHBIX M MIPOBEPOYHBIX PACYCTOB JIEMEHTOB KOHCTPYKITUN U3 MOJIH-
MEPHBIX KOMITO3UITHOHHBIX MaTEPHUATIOB

3. CocTaBisTh TEXHOJOTHUYECKHE MPOIECCHI U3TOTOBJICHUS JTHO00TO M3-
JIeJHS U3 TIOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTEPHAJIOB, BEHIOMPATH HEOO-
XOJIUMOE TEXHOJOTHYECKOE OCHAIIICHHE, 1aBaTh KBATU(MUIIUPOBAHHBIC
KOHCYJIBTAIMH 110 ONITUMATBHBIM TEXHOJIOTHUSIM JUISI U3TOTOBIICHUS JIFOOBIX
n3nenni n3 [TKM.

4.  HayuuTb UCTIOJIB30BATH MPOTPAMMBbI HHXEHEPHOT'O aHaIU3a JIJIsl MO-
nenupoBanus uznenuit uz KM

OcHoBHble pazne- | CTpoeHue U CBOWCTBAa KOMIIO3UTOB

ael / Tembl nuc- | OOImue BOIpOChl MPOSKTUPOBAHUS KOHCTPYKLIUN U3 MOJIMMEPHBIX KOMITIO-
LUIUIMHBI 3ULMOHHBIX MaTEPUAJIOB.

[IpoekTupoBaHue 3JIEMEHTOB KOHCTPYKLIMM U3 CIIOMCTHIX KOMITO3UI[MOHHBIX
MaTepHaJIOB.

Cneuuduueckre 0cOOEHHOCTH CBOWCTB U CTPYKTYPBI KOMITO3UTHBIX Mate-
pHAJIOB.

IIpon3BOACTBO HAIIOJHUTEIIEH U CBA3YIOLLETO.

MeToap! U c1OCOOBI N3roToBJIeHUS u3aeauii n3 [1IKM.

TexHOoIO0rUM U3rOTOBIEHUS pa3andHbIX u3aenuii u3 [IKM.

KonTposne kauecTBa uznenuii u3 KM

Komcomonbck-Ha-Amype
2021




2 IlepeyeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS 10 AUCHUIIMHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH N

[Ipouecc uzydenus nucuuiuinbbl «lIpoekTrupoBaHre KOHCTPYKIMI U MPOU3BOACTBO U3-
JENUA 13 KOMITO3UIIMOHHBIX MaTepHasioB) HAIMpaBJiIcH Ha (DOPMHPOBAHHE CICIYIOIIMX KOMIIE-
teHuuii B coorBeTcTBUH ¢ PI'OC BO 1 ocHOBHOM 00pazoBaresbHOM ITporpammoit (Tabnuma 1):

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX JTOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaThl
o0ydeHUs 10 TUCITUTLINHE

O6menpodeccuoHaabHbIE

OIIK-5 CniocobeH ucmnoJib-
30BaTh COBPEMEHHBIC MO/~
XOJIbl U METOJIbI PEIICHUS
npohecCuOHANBHBIX 3a7a4
B 00J1aCTH aBUALIMOHHON U
PaKETHO-KOCMUYECKOM
TEXHUKHU

OIIK-5.1. 3Haer COBpEMEHHbIE
TEHJICHIIMU Pa3BUTHUSI aBUAIMOH-
HOM ¥ PaKETHO-KOCMHUYECKOU TEX-
nuku. OIIK-5.2. Ymerp npume-
HATh METObI perieHus npogeccu-
OHAJIBHBIX 3a7a4 B 00JacTH aBHa-
LHUOHHON M paKeTHO-KOCMHYECKOU
texuuku.  OIIK-5.3  Bnaxpeer
HaBbIKAMU IPUMEHEHHSI COBpe-
MEHHBIX TPOU3BOJICTBEHHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM JJis
pelieHus npodeccuoHalbHBIX 3a-
Jad B 00JIAacTH aBUALMOHHOW H
PaKETHO-KOCMUYECKOW TEXHHUK

3nath: KoHCTpyKuMOHHBIE U
TEXHOJIOTHYECKHE  CBOMCTBA
KOMIO3UTOB,  KJacCHU(UKa-
[IAI0 KOMIIO3UTOB, KOMITOHEH-
Thl KOMIIO3UIIMOHHBIX MaTe-
puanoB, (u3MYecKHue CooT-
HOILICHHUS] U METOJbl IPOEKTH-
pOBaHUS U3JEIHA U3 KOMIIO-
3ULMOHHBIX MaTEPHUAJIOB;
Teoprro MHOTOCIIOMHBIX ILja-
CTUH ¥ 00OJIOYeK, MOJAEIHU
neGopMHUpOBaHUS MHOTO-
CJIIOMHBIX KOHCTPYKLIMII.
VYmerp: TexHONOruw H3ro-
TOBJICHUSI 3JIEMEHTOB KOH-
CTPYKLHI U3 KOMITO3UTOB
Onpenendarsb ¢buzuko-
MEXaHUYECKHE  XapaKTepH-
CTUKH KOMIIO3UIIMOHHBIX Ma-
TEpPHUAJIOB;

noxoupaTh PUMEHSIEMbIE
KOMITPECCOPHBIE YCTAaHOBKH U
o0opyoBaHue, MpUoOOpsI, ar-
naparypy st U3TOTOBJICHUS
KOMITO3UTHBIX U3JEIUI
Bmagers: meromamMm MateMma-
TUYECKOT'O0 MOJEIUPOBAHUS U
BBIYHCIIUTEILHOTO  DKCIEPH-
MEHTa, CAD/CAE-
CHUCTEMaMU TMPOEKTUPOBAHUS
U MOJEIHPOBAHUS HJIIEMEHTOB
MallliH, KOHCTPYKIUH, CO-
OpYy)KEHUH U TpuUOOpPOB U3
KOMITO3HUTOB;

HaBbikamu 1o  paspaboTke
TEXHOJOTHYECKOM W  KOH-
CTPYKTOPCKOM  JOKyMEHTa-
UM, TI0 ONTUMU3AINHU TIPH-




HUMACEMbIC TCEXHOJIIOTHYCCKUX
pELIEHU MO H3rOTOBJICHUIO
m3aenuit u3 [IKM.

3 MecTO JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

JucuumiuHa «KoMno3uiMoHHbIE aBUAIlMOHHBIE MaTepuaibl» U3ydaercs Ha 3 Kypce, 5
ceMecTpe.

JlucuuiuinHa BXOAUT B cocTaB Ooka 1 «/{uctumianasl (MOZYNIN)» U OTHOCUTCS K BapHa-
THBHOMW YacTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOMMBI 3HAHUS, YMEHUS, HABBIKU U / MJIM OTBIT MIPaK-
TUYECKOH eATeNIbHOCTH, c(hOPMUPOBAHHBIE B IIPOLIECCE U3YUSHUsI TUCLMILINH / IpakTHK: «BBe-
JIeHHE B PO(PECCHOHANBHYIO ACATEIbHOCTHY, «KOHCTpyKIMsa caMonéToBy», «OCHOBBI aBTOMAaTH-
3UPOBAHHOIO POEKTUPOBAHUY, «TeXHOIOrMUECKUE MPOLECCh B MALTMHOCTPOCHU.

3HaHUs, YMCHHUS U HABBIKH, C(OOPMHUPOBAHHBIC MPH M3YYCHUH NUCHUILTUHBI «Kommo3u-
IIMOHHBIEC aBUAIIMOHHBIE MaTepUalbl», OyAyT BOCTpEOOBaHbI IPU U3yYEHUHU MOCIEAYIOIIUX M C-
LUIUIMH: «AJTUTUBHBIE TEXHOJIOTUMY», «ABUALIMOHHbIE JBUraTesin», «OCHOBBI MPOMBILIUIEHHOMN
aBTOMATHKHU U POOOTOTEXHUKN», «IIpor3BOICTBEHHAs NPAKTUKA (TEXHOJIOTHYECKas (IIPOEKTHO-
TEXHOJIOTHYECKasl) IMpakTuka), 8 cemectp», «lIponsBojacTBeHHas mpakTUKa (MpeAauIIOMHas
MIPaKTHUKA)».

Jucuunnuza «KoMIno3uinoHHbIEe aBUALMOHHbBIE MaTEpUalbl» B paMKaX BOCIIUTATEIbHON
paboThl HampaBjieHa Ha (POpPMUpPOBAHHME y OOYYarOIIMXCSl aKTUBHOW TPaKAAHCKOHN IMO3UIMH,
YB&KEHHS K MpaBaM M CBOOOJAM 4YeJIOBEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCITUTAHHE
YyBCTBA OTBETCTBEHHOCTH WJIM YMEHUS apryMEHTHUPOBATh, CAMOCTOSITEIbHO MBICIUTbh, pa3BUBa-
€T TBOPUYECTBO, MPO(PECCHOHATBHBIC YMEHHS MM TBOPUECKU PA3BUTOM JIMYHOCTH, CHCTEMBI OCO-
3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE YUYEOHO-TIPONU3BOCTBEHHBIX 3aJaHHMH.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcsi ¢ nmpenoaasa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4aromuxcs

O6mas Tpya0eMKOCTh (00beM) NTUCHUILINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsl) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTas-
JIEHO B TabiuIie 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKUX YacoOB

OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 108

KonTakTHas aynuTopHasi padoTa o6y4awIuxcs ¢ npenogasaresiem (mo | 16
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIMOHHOr0 TUna (JIEKIMU W WHbIe yuyeOHble 3aHATHA, peny- | 0
CMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO Tepeaady yueOHol HHpopMaIuu 1e-
JarOTH4eCKUMHU pabOTHUKAMM)




3aHATHS CEMHHAPCKOI0 THMNA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUS, TPAK-
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI U WHBIE aHAJIOTUYHbBIE 3a-
HSATHS)

16

CamocrosiTesibHasi padora o00y4alomUXcsi M KOHTAKTHash pabdora,
BKITIOYAIOIIAs] TPYNIOBBIE KOHCYIbTAI[MN, WHAUBHIYAIbHYIO PaboTy 00Yy-
YaIOMIMXCS C MpernojaBareasiMu (B TOM YHCIe UHIWBUIYyalbHbIE KOHCYIIb-
TallNHN); B3aMMO/JICHCTBUE B 3JIEKTPOHHOU nH(OPMALIMOHHO-
o0pa3oBaTenbHOIl cpesie By3a

92

[TpomexyTouHas aTTecTanus o0yJamuxcs — 3auért

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKaJleMUYEeCKUX YaCOB 1 BU/I0B Y4eOHOM

padoThI

Tabmuna 3 — CTpykTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumenoBanue pa3aenoB, TeM U COAep- Bunsr yue6HOI paboThl, BKIIIOYasi CAMOCTOATEIb-
KaHUEe MaTepuala HYI0 paboTy 00yJaroIIMXCsi ¥ TPYTOEMKOCTH (B Ya-
cax)
KonTakTtHas pabora npenogasarens ¢ o0y- | CP
YaIOIUMHUCS C
Jlex Cemunapckue JlaboparopHble
muu | (TpakTHYECKue 3a- 3aHATHUS
HSTHSA)
Tema 1. CTpoeHue u cBoiicTBa KOMmo- | 2 2 - 2
3uTOB. OCHOBHBIE ONpEACICHHS, KIACCH-
¢ukanus KM, npuHIMn apMuUpOBaHUS,
OCHOBHBIE MaTEpHajbl CBS3YIOUIMX W ap-
MUPYIOIIUX 3JIEMEHTOB, CBOICTBa I'paHu-
bl pa3/iena, TKAaHEBbIE KOMITO3UIIMOHHBIE
MaTepHaibl, (PU3NKO-MEXaHUYECKHe CBOM-
CTBa KOMIIO3UTOB
Tema 2. O0ume BONpoOChl MPOEKTHPO- | 2 2 - 12
BAHUS KOHCTPYKIHMHA M3 MOJMMEPHBIX
KOMTIIO3HIIMOHHBIX MATEPHAJIOB. YPOBHH
CTPYKTYPHOM HEOJHOPOAHOCTH KOMIIO3U-
IIMOHHBIX MaTepuajoB. MUKpOMEXaHHUKa,
OCHOBHBIE COOTHOIICHHUS MEXaHUKH KOM-
MO3UTOB. MoJenupoBaHue YNpyrux Xa-
pakrepuctuk KM, HJIC, xpurepun npou-
HOCTH, MEXaHUKa pa3pyIICHHUS.
Tema 3. IlpoekTMpoBaHHe 3J1€MEHTOB | 2 2 - 12
KOHCTPYKIHMI M3 CJOHCTBHIX KOMIIO3M-
HHMOHHBIX MaTepuaaoB. COOTHOIIEHUS
JUTSL CIIOMCTBIX KOMIIO3UITMOHHBIX MaTepH-




aJIoB. DTallbl IPOEKTUPOBAHUS 3JIEMEHTOB
KOHCTPYKLUUH M3 KOMITO3MIIMOHHBIX MaTe-
puasioB. Meroabl NPOEKTUPOBAHUS dJle-
MEHTOB KOHCTPYKIMH M3 KOMIIO3UIHOH-
HBIX MarepuayioB. [IpoexTupoBaHue mnoj-
KpEIJICHHbIX KOMITO3UTHBIX MaHenei. Pac-
YeT MHOTOCJIOWHBIX KOMIO3HTHBIX OalloK.
[TpoexTrpoBaHue KOHCTPYKLMNA-000I04YEK
13 KOMIIO3ULIMOHHBIX MaTEpUasOB.

Tema 4. Cneunduyeckue 0COO0EHHOCTH
CBOMCTB M CTPYKTYPbl KOMIIO3UTHBIX
MaTepuaioB. KOMIIOHEHTHI MOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepI/IaJIOB. FpaHI/II_[BI
pasznena [IpuMeHEeHHE MOJMMEPHBIX KOM-
ITO3UITNOHHBIX MaTepI/IaJ'IOB B KOHCTp}/K-
U camosieToB. HoMeHknaTypsl uznenuii
n3 [IKM.

12

Tema S. IIpou3BOACTBO HANOJIHUTEJIEH
U cBs3yomero. [Ipous3BoacTBo CTekisH-
HBIX, YTOJIbHBIX, OPTaHUYECKUX BOJIOKOH,
JICHT, TKaHEW JUIsi M3rOTOBJIEHUS KOMIIO-
3UTHBIX u3Aenuil. [Ipom3BOACTBO mMOJHU-
MEpHBIX BOJIOKOH. «MOKpoOe» H3roToBiie-
HUE BOJIOKOH. [Ipon3BO/ACTBO BOJOKOH U3
pacmnaBa. CocTaBieHue OJIOK CXeM JTa-
OB MIPOU3BOICTBA HATIOJHUTEIIEH.

OCHOBHBIE CBEJIEHUS MO THUIAaM CBA3YIO-
mmx. OCoOEHHOCTH HUKIOB (POPMOBAHMS
SMOKCUJHBIX CMOJI, OTBEPXKIECHUE CBA3Y-
omux. Pexxumpl U 1UKIBL (hOPMOBAHUS.
Br160op CBS3YIOIIET0 W HAMOJHUTENS AJIs
pa3pabOTK TEXHOJIOTMH H3TOTOBJIEHUS
u3nenusa. MeToapl onpeaeneHus: KauecTra
HAHOCHMOTO cBsizytoulero. VccnenoBanue
JUIKOCTH, COAEpPKaHUs BJIaru B CBS3YIO-
oIeM, COAEpKAHUE PACTBOPUMOW YacCTH
cMoubl. I3roToBiieHNne npenperos.

2*

12

Tema 6. MeToasl U cnoco0bl M3roTOB-
Jenust u3geauii u3 INKM. Bapuanter u
METOJII TIePEePadOTKU KOMIIO3UTHBIX Ma-
TEPUATIOB B W3JIENHUSA: BAaKYyMHBIM METO]I,
MIPECCOBaHUs, AaBTOKJIABHBIH U BaKyyM-
aBTOKJIAaBHBIH. OTMeYEHBI HX 0COOEHHOCTH
npuMeHeHus. M3roroBneHue wusaenuii u3
IIKM meTonoM BakKyyMHOTO M aBTOKJaB-
HOro (hopMoBaHus. [IpuHIINUIT aBTOKIIaBHO-
ro ¢opmoBanus. OcobeHHoctu GopMoBa-
HUA BaKyyMHOT'O METO/a, IPECCOBAHMS,
WH>KEKIAS CMOJIBI ITOJT JIaBJICHHEM

2*

12




Tema 7. TexHOJOrHH H3rOTOBJIEHHS
pazimunbix u3geauii u3 IIKM. Otanst
dbopMOBaHUS U OCOOCHHOCTHU BBITIOJIHEHUS
Kaxzgoro u3 atanoB. CBeneHus 00 OCHACT-
ke. OcobeHHocTu mnpoekTupoBaHus. Tpe-
OOBaHUS TIPH NMPOCKTUPOBAHUU K METall-
JUYECKUM U HEMETAJUIMYECKUM OIpaBKaM
M OCHAacTke. BapuwaHTbl OCHACTOK s
dopmoBanus m3aenuit u3 [IKM. OcobeH-
HOCTH pa3pabOTKH TEXHOJIOTHYECKUX ITa-
OB MO M3TOTOBIEeHUIO M3aenuii u3 IIKM
YMeHue 1o moadopy NMpUMEHSIEMBIX KOM-
MIPECCOPHBIX YCTAaHOBOK M 00OPYHIOBaHUS,
pUOOPOB, ammaparypbl [JIsl HU3rOTOBJIC-
HUS KOMIIO3UTHBIX wu3aeianii. OcobeHHO-
ctu popmoBanusa m3aenuii u3 [TIKM: BbI-
0Op OCHACTKH, HAIMOJHUTENS, CBS3YIOIIE-
ro, BCIIOMOTAaTeJbHBIX MaTepuaioB. Tex-
HOJIOTUM M3TOTOBJICHUSI TPEXCIIOWHBIX Ta-
Hene m3 IIKM. TexHomoruss M3roToslie-
HUA TaHenu crtabwimzaTopa. TexHomorus
M3TOTOBJICHUS JIOMAcTU BeproseTra. Bapu-
AQHThl TEXHOJIOTHH H3TrOTOBJICHUS  TpEX-
CJIOMHBIX TMaHelel U MOHOJMTHBIX KPUBO-
JUHEHHBIX MOoBepxHOCTeW. TexHonorus
W3TOTOBJICHUS TPYOUATHIX JUIMHHOMEPHBIX
n3nenuid. TexXHoa0rusl M3rOTOBICHUS TOJ-
CTOCTCHHBIX U3CIIHI

2*

12

Tema 8. KonrTposb kauecTBa u3aeauit
n3 KM.

TexHonoruueckue nedeKThl B KOMIO3HUT-
HBIX U3JICNUAX, UX KIacCU(pUKAIIHS.
Bapuantel mMeTonoB koHTposs. KoHTpoab
KauyecTBa JETalled M3 IMOJUMEPHBIX KOM-
MO3UIIMOHHBIX ~ MarepuanoB. CrnocoOsbl
YKJIQJIKU CJIO€B Tperpera sl MOJTyYEHUs
paBHOnpouHoro usnenusa us IIKM. Mero-
JIbl KOHTPOJIA KadecTtBa u3faenui u3 [IKM
B CaMOJIETOCTPOCHHH. OCHOBHBIE METO]IbI
koHTposst uzaenuit u3 IIKM. Paspabotka
TEXHOJIOTHYECKOM UM KOHCTPYKTOPCKOM
JIOKYMEHTAIIUN TI0 ONITHUMHU3AIUH.

2*

HUTOI'O no nucuunianue

16

16

76

* peaju3syercs B oopMe NPAKTHYECKOI MOATOTOBKH




7

6 BHeaynuTopHasi caMocTOsITeIbHAS PA00Ta 00y4aIOIIMXCH MO JUCUMUILIHHE (MO-
YJI10)

[Tpu nnaHupOBaHUM CaMOCTOSTEIBHOW PabOTHI CTYACHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCSI CIIEIYIOIIUM paclpe/ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexomeniyeMoe pacnpe/iesieHle 4acoB Ha CAMOCTOSITEIIbHYIO paboTy

KOMIOHEHTHI caMOCTOATENbHOM paboThI KonnuecTBo yacos
M3ydeHne TeopeTHuecKuX pa3AesioB TUCIUTIIMHbI 32
[ToaroroBka K 3aHATHUSIM CEMHUHAPCKOTO TUIA 32
IToarororka u ohopmiieane PI'P 12
Hroro 92

7 OueHoYHbIE CPeCTBA IJIf NPOBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOM
aTTecTAlUH 00yYAIOIIMXCS M0 THCHHILTHHE (MOLYJIIO)

@DoH/T OLEHOYHBIX CPEJICTB JIJISi IPOBEACHUS TEKYIIETO KOHTPOJIA YCIIEBAEMOCTU U TMPO-
MEXXYTOUHOM aTrTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHbI KOMILIEKT KOHTPOJIbHBIX 33JIaHUM WM MHBIX MaTEpHUAIOB, HEOOXOIUMBIX JIJIs
OILICHMBAHMSI PE3yAbTATOB O0YyUEHHUS MO AUCHMILTUHE (MOIYII0), IPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYecKOe M HH(POPMALMOHHOE O0ecnedeHne JUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHasi uTepaTypa

1. AnackuH, A.M. MarepuanoBeeHne M TEXHOJIOTHS METALTUYECKUX, HEMe-
TAUIMYECKUX M KOMIIO3ULMOHHBIX MaTepUaJIOB : Y4eOHHK [DIeKTpoHHbIH pecypc] / A.M.
Anackun, A.H. Kpacnosckuit. — M. : DOPYM : UHOPA-M, 2018. - 400 c. / ZNANIUM.COM
. DJIEKTPOHHO-OMOMMoTeuHass cucrema. — Pexum pocryma: http://znanium.com/catalog.php?,
OTpaHMYEHHBIN. - 3aryl. ¢ KpaHa.

2. baraes, A.A. KoMno3UIIMOHHBIE MaTepHAIIbl: CTPOCHHE, NTOJIyYE€HNE, IPUMEHEHNE
: yaueOHoe nocobue m1st By30B / A. A. bataes, B. A. baraes. - M.: Jloroc, 2006. - 398c.

3. I'yceBa, P. 1. OcobeHHOCTH MPOU3BOJACTBA KOMIIO3ULIMOHHBIX MOJIUMEPHBIX U3-
Jnenuid B camosieTocTpoeHuu : yue0. mocobue / P. U. I'yceBa. — Komcomounbck-Ha-Amype:
®I'BOY BO «KHAI'TY», 2017. - 165 c.

4. I'ycesa, P.1. IIpon3BoacTBO U3AEIUN U3 IOJUMEPHBIX KOMIIO3UTHBIX MaTEPUAIIOB
: yueO. [Tocobue / P.U. I'yceBa. — Komcomonbck-Ha-Amype : Komcomonsck-Ha-Amype :@I'BOY
BIIO «KHAT'TY», 2013. - 135 ¢c.

5. I'yceBa, P. 1. OCHOBBI NPOEKTUPOBAHUS 3JIEMEHTOB KOHCTPYKIIMN W3 MOJIUMEP-
HBIX KOMIIO3UTOB: YueOHoe nocobue ans By3oB / P. . TI'ycea, A. B. BsinoB. — Komcomonbek-
Ha-Amype: U3n-Bo KI'TY, 1995. - 95¢.

6. Kum, B.A. Komnosumnuonnsie matepuansl. KOMIOHEHTBI ITUCHIEPCHOYIPOYHEH-
HBIX TIOJIMMEPHBIX KOMITO3UTOB: yue0. mocodue mis By30B / B. A. Kum, P. B. Kypraues. - Kom-
comonbck-Ha-AMype: U3n-Bo Komcomonbckoro-na-Amype roc.texs.yu-ta, 2010. - 103c

7. ITonrmepHbIE KOMITO3UIIMOHHBIE MaTepuansl: CTpyKTypa, CBOMCTBA, TEXHOJIOTHUS '
yuebHoe mocobue st By3oB / [lox obm.pen. A.A.bepnuna. - CII6.: IIpodeccus, 2009; 2011;
2008. - 558c.

8. TeimkeBuy, B.H. [IpouyHOCTE KOMITO3UITMOHHBIX MaTepUAIOB : yueOHOe Tocooue
quist By30B / B. H. Teiikesuu, b. H. Kopnaes. — Xabaposck: U3n-Bo Xa-6apoBckoro nosu-
TeXH.uH-Ta, 1991. - 99c¢.
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9. Yymanus, A.C. OcHOBBI aBHa-U PaKETOCTPOCHHUS: YueOHOe mocodue AJisi By30B /
A. C. Yymanun, B. U. Epmos, K. A. Makapos u ap. — M.: Uadpa-M, 2008. - 992c.

8.2 [omoJiHUTeJIbLHAS JIUTEpaTypa

1. boraros, B.W. TexHosnorus H3roTOBIEHUSI arperatoB JETrKUX CaMOJIETOB U3 IO-
JUMEPHBIX KOMITO3UIIMOHHBIX MaTepHanoB [DIEKTPOHHEIN pecypc]| : y4ebd. mocodue / braros
B.1., Kporueenties JI.A., [llaxmuctoB B.M. — Camapa, 2006. / bubmmnoPoccuka: 31eKTpoHHO-
oubnuoteunas cucrema. — Pexxum moctyna: http://www.bibliorossica.com/catalog.html?In=ru,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

2. Kanutonos, A. M. ®u3nko-MeXaHUYECKUE CBOMCTBA KOMITIO3UIIMOHHBIX MaTEpH-
ajoB. YHIpyrue cBoWcTBa [DneKTpoHHBIM pecypc]| : moHorpadus / A. M. Kanuronos, B. E.
Penpkun. - Kpacnosipck: Cub. denep. yu-t, 2013. - 532 c. // ZNANIUM.COM : 31eKTpOHHO-
oubimoTeyHas cucreMa. — Pexkum moctyma: http://www.znanium.com/catalog.php, orpanuueHn-
HBII. — 3ari. ¢ ’KkpaHa.

3. Kommnosurmonnsle Matepuaisl : cnpaBounuk/ B. B. Bacunbes, B. JI. IIporacos,
B. B. bosotus [u ap.]. — M. : MammnHoctpoenue, 1990. — 512 c.
4. Ky3pmuH, M.A. PacuéThl Ha MPOYHOCTH 3JEMEHTOB MHOI'OCIONHBIX KOMIIO3HUT-

HBIX KOHCTPYKIMH: yueb. mocobue mais By30B / M. A. Ky3emun, Jl. JI. Jlebenes, b. I'. [Tonos;
nox pexn. B.JI. lanunosa. - M.: U3n-so MI'TY um. H.O.baymana, 2012. - 342c.: u.

S. [Tanun, B. @. Konctpykiuu ¢ 3amomauTtesneM : cupaBounuk / B. @. [Tanun, 10. A.
I'mankoB. — M. : Mamnoctpoenue, 1991. — 272 c.
6. Uepenaxun, A. A. MaTtepuanoBeeHue [ DIeKTpoHHBIN pecypc] : yueOHuk / Uepe-

naxuH A.A., Cmoiskud A.A. - M.:KYPC, HUILl UH®PA-M, 2016. - 288 c. // ZNANIUM.COM
! QIIEKTPOHHO-O0MOMMOTEeYHas cucteMa. — Pesxkum goctyna: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

1. [[leBuenko, A.A. OUMKOXUMHA U MEXaHHKA KOMIIO3UIIMOHHBIX MaTepUAJIOB:
yueb. nocobue juist By30B / A. A. llleBuenko. - CII6.: ITpodeccus, 2010. - 223c.

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHMUILIMHbBI

1. I'yceBa, P. . OcobeHHOCTH MPOU3BOACTBA KOMIO3UIMOHHBIX MOJUMEPHBIX
U3l B caMosieTocTpoeHu” : yueb. mocodue / P. U. I'ycea. [1 Komcomombck-Ha-Amype :
®I'GOY BO «KHAI'TVY», 2017. [0 165 c.

2. I'yceBa, P. 1. IIpon3BOACTBO M3€IMN U3 MOJIMMEPHBIX KOMIIO3UTHBIX MaTepHa-
noB : yued. Ilocobue / P.U. I'yceBa. — Komcomonbck-Ha-Amype : Komcomomnbck-Ha-Amype
:OI'BOY BIIO «kKHAI'TY», 2013. - 135 c.

8.4 Cospemennsbie npogeccnoHanbHble 0a3bl JAHHBIX U MH(OPMALMOHHBIC CIIPa-
BOYHbIE CHCTEMBbI, HCIOJIb3yeMble NPH OCYLIECTBJEHHH 00pPa30BaTeJILHOIO
npounecca no JTUCHHUIVINHE

1. DnexrponHo-6ubMMOTEeYHAsA cucteMa ZNANIUM.COM Jlorosop Ne 4997 36¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 1. (¢ 17 anpens 2021 r. mo 16
anpens 2022 1.).

2. DnexTpoHHO-OMOmoTeuHas cucreMa IPRbooks Jlnniensnonnsiid qorosop Ne EIT 44/4
Ha IMpeJIOCTaBJICHUE JIOCTyNa K D3JIeKTPOHHO-OmOmmoreunoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 depans 2021 1. (¢ 27 mapra 2021 r. mo 27
maprta 2022 1.).

3. O6pazoBarenpHas wiardgopma "FOpaitr". JloroBop Ne EI144/2 Ha okazaHue yCIIyT IO
IpeJoCTaBlIEHUIO AOCTyna K oOpasoBartenbHoi miardopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 derpans 2021 1. (c 07 deBpans 2021 r. mo 07 pespans 2022 1.).
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4. Hayunas snekrponnas 6ubimoreka eLIBRARY.RU. Jorosop Ne EIl 44/3 na okaza-
HUE YCIYT JOCTyna K 3eKTpoHHbIM u3nanusm MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 r. (¢ 04 despans 2021 r. mo 04 perpans 2030 1.).

5. CnpaBounas npaBoBas cucreMa KoncynpranT [lmoc. lorosop Ne 45 ot 17 mas 2017
(GeccpouHsIit).

6. IIpesunentckas O6ubnmoreka uM. b.H. Ensiinna https://www.prlib.ru/ be3BozmesaHoe
10JIb30BaHKE (OTKPBITHII 1OCTYI).

7. HamumonanbHas snekTpoHHas OuoOimoreka (HOB) https://rusneb.ru/ be3BozmesgHoe
[10JIb30BaHKE (OTKPBITHIN 1OCTYI).

8. Hayunas snektponnas Oubnmoreka "KubepJlenmnka" https://cyberleninka.ru/ bes-
BO3ME3/IHOE MOJB30BaHHUE (OTKPBITHINA JOCTYI).

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IUIaHOM M pac-
NMCaHUEM Yy4yeOHbIX 3aHATUU. SI3bIKk 00yueHus (mpenonaBaHusi) - pycckuil. Jlyig Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU 00ydaro-
IIMHACS MUMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLIUX JTUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEIIESCTBYIONIET0 00YUeHHs, KOTOPBIA 0CBOOOXK1aeT 00yUaroie-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc NpH NpenojaBaHuu Kypca OCHOBBIBAETCS Ha UCHOJIb30BAHUU TpPaau-
[IUOHHBIX, NTHHOBAIIMOHHBIX M WH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
Hble 00pa3zoBaTeIbHbIC TEXHOJIOTUHU MPEICTaBIEHbI JIEKIHUIAMU U CEMUHAPCKUMU (IPAaKTUYECKH-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU HCIOIb3YIOTCS B BUJIE ILIUPO-
KOTO IIPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (POpM NpoBeneHus 3aHatuil. MHdopMaoHHbie
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS IYTEM aKTHUBU3ALUKU CaMOCTOSITEIbHON pabOoThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3auaTHA JeKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC MpeanoaraeT CuCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeynpeauTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH AaBaTh HauOosbLIMKA 00beM MHpOpMaluu U oOecreuynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHEe MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS PEICTABISAIOT COOOH JeTann3ainio JEKIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUsI Kypca U OXBaThIBalOT BCE OCHOBHBIE pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBJISIETCS 00CYXkJIeHHe Hauboee npodyiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTJEIbHBIM T€MaM, a Takke pa30op MpUMEpOB U CHUTYyalUil B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOIAT: OKa3aHHE METOJUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMHUHAPCKUX 3aHATHAX OLEHUBAETCS 110 CIEAYIOLIUM KPUTEPUSIM:
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- OTBETHI Ha BOIPOCHI, IIpeUIaracMble IIPernoaBaTeieM;

- y4acTHE B JUCKYCCHUSAX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBer n0omKeH OBITh apTYMEHTHUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COIEPKAThH
CCBUIKU Ha UCTOYHUKHU.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYIAEHTOB — 3TO MPOLIECC AKTUBHOTO, IEJICHANPABIEHHOIO
npUoOpeTEeHNs CTYIEHTOM HOBBIX 3HAaHUM, yMeHUll 0e3 HemoCPEeJCTBEHHOI0 y4acTHsl Mpenoja-
BaTels, XapaKTEPU3YIOIIUICS TPEIMETHOW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEIbHOCTH 00yUaroIIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE NIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPEeTHUYECKUX 3HAHUM;

- (opMupoBaHNEe YMEHUI UCIIONB30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE NIO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPUECKOW MHUIIUATHUBEI, CIIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMaTHKH.

TexHon0rUa OpraHu3ay CaMOCTOSTENbHON pabOThl CTYJICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynabTaToB BHEAYJUTOPHOM CaMOCTOSATENBbHOM PabOThI CTYAEHTOB MOXKET
POXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSTENbHOM paboTe Kak K HauBaKHEHIIEMY
CPECTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUS ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHUs Mpodec-
CUOHAJIbHOW JIUTEPaTYpBHI.

9.5 Meroanueckne yKazaHus 1JIsl 00y4al0IMXCs 110 OCBOCHMIO I CUMIIJIMHBI

[Ipu n3yueHnn TUCHUTITUHBI 00 YJAIOIIMMCS 11eJIECO00Pa3HO BHITIOIHATH CJIEIYIONTUE Pe-
KOMEHJIaIUH:

1. U3ydenne yueOHON TUCIUTIIIMHBI IOJDKHO BECTUCHh CUCTEMATHUECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasfena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHaiaM
PEKOMEHYETCS TIO MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS, TOHATUS pa3jie-
Ja.

3. Oco0oe BHUMAHHE CIEIYET YJSIUTh BBITIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
SIM U UHAUBUIYAJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM HA CAMOCTOSTEIHHYIO paboTy.

4. Bca TeMaTuka BOIPOCOB, M3Yy4a€MbIX CAMOCTOSITEIBHO, 3aa€TCS HA JICKIMSAX MPEINo-
naBareneM. MM ke garoTcs MCTOYHUKHU (B MEPBYIO OYEPE/lb BHOBb W3JaHHBIE B MEPUOIUYECKON
Hay4YHOU JUTEpAType) s O0Jee NeTATbHOTO MOHUMAaHUS BOTIPOCOB, O3BYUYCHHBIX HA JICKIIHH.
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[Tpu camocTosATENEHON MPOPAOOTKE Kypca 00yUaroIHecs J0JKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUH MaTepual U JOINOJHUTh
€ro C Y4eTOM peKOMEHIOBaHHOM IO JaHHOW TeMe JUTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOSTENbHO BBINOIHATH 33/1aHNS, aHAJIOTUYHBIE IIPE/IaraéMbIM Ha 3aHATHUSAX;

- HCII0JIB30BATh ISl CAMOIPOBEPKHU MaTepuaibl (OH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepHaAJIbHO-TEXHUYECKOI0 o0ecriedeHusi, He00X0AMMOro 1JIs1 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaAHUE

JUist pean3aiyy IPOrpaMMbl IUCLMIUTAHBI UCTIONB3YEeTCsl MATePHATIbHO-TEXHIYECKOEe 000pYy-
nosanue, KHAT'Y u obopynoBanue Ha npemmnpustarn KHAAS (p paMkax MpaKTHYECKO MOATOTOBKH).
[lepeuyeHb MOKymaeMoro o0OpYJIOBaHUS U MAaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS IPHU-
BeJICH B Tabnuie 5.

Ta6muma 5 — MarepuaabHO-TEXHHUECKOE 00€CIICUCHHE TUCITUTLTAHBI

Aynuropus Hcnonszyemoe 000py0BaHme Haznauenne o6opynoBanus
1 2 3
111/3
Kommekc-
Hasg Jabopa-
TOpUS o
aBUacTpoe-
HUIO
225/3  xom- | IIDBM, UHTepakTuBHast 10CcKa BelllonnHEHNE pacyeTHBIX U MPOEKTH-
MIBIOTEPHBIN POBOUYHBIX PabOT, COCTaBJIIEHUE OTYE-
KJ1acc TOB TO pe3yJbTaTaM BbIIOJHEHHBIX
pabot

ABroknaB 10 40 mutpoB ¢ Temre- | Co3nanue naBiaeHus U (HopMoBaHHE
parypoii 10 200 °C u naBnennem 6 | W3menmii o MporpamMme

— 7 at™ (m010 aTtm)
Tepmoneus ¢ npubopamu dopMoOBaHHE H3ACIHA C 3amMepamu
JIaBJICHUsI, TEMIIEPATypbl, BPEMS BbI-
Jep’KKU (TEeH30aTYUKH, TPUOOpPHI 3a-
Mepa JaBJIEHUS, KOMIIPECCOP, BaKy-
YMHasl CUCTEMA)

Kontponsusle npubopsl u o6opy- | [IpoBepka kauecTBa uznenus

JIOBaHME ISl TMPOBEPKU KadecTBa
nanenu u3 [IKM:

NMnenaHcHBI aKyCTHYECKUN Je-

(dekTockon
KonTponbasle npubopsl u 06opy- | s onpeneneHus: TUNKOCTH CBS3YIO-
JIOBaHHE LIETO Ha IIpeTnpere

YeTpolcTBO I NpONUTKH BoJO- | M3roToBnenue npenpera
KOH WM TKaHed I IOJyd4eHUs
rpenpera WIA IPONUTOYHAs Ma-
LIMHA

KommiekTsl BcnoMoraTennbHbIX Ma- | JIpeHa)KHbIE TKaHW, PAa3AeIINTEIbHBIE
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TEPUAJIOB JJIsI IIOBBIIICHHUA Kadc- | INICHKH, MMOPUCTBIC MAaTCpHAJIbI, 1yja-

cTBa (hOpMOBaAHUSA U3JEITUI I'¥, MaTEpUAIl ISl BAKYYMHOI'O MEIIKA,
aAHTUAATE3UOHHOE IIOKPBITHE, repMe-
THK

bonBanka u ompaBka anga moaro- | OcHactka
TOBKH U3JIENHs K OPMOBAHUIO.
I{ynaru st 60J1BaHOK U ONPABOK.
1. OO6pa3upl KOMIIO3UTHBIX H3JIe-
JUN U3 CTEKJIO, yrjie- U OpraHo-
IUTACTHKA

2. O6pasupl komroHeHToB ITKM
(cBsi3yro11I€€ U HALIOJHUTEID)

10.2 TexHu4eckHe M JJTCKTPOHHbIE CPEACTBA 00y4YeHHUSA

JlekuMOHHbIE 3AHATHSA.

Aynuropuu JUis TIEKIUOHHBIX 3aHATHI YKOMITJIEKTOBaHbI MEOEIbI0 U TEXHUUYECKUMHU CPEJI-
CTBaMH OOYdYEHUS, CIY)KAIIUMHU ISl IPEACTABICHUS Y4eOHOH MH(popManuu OOJBIION ayIuTo-
pun (HaOOpbI JIEMOHCTPAIMOHHOTO O00OpyHOBaHUS (IPOEKTOp, IKpaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUYECKUE UIUTFOCTPALINH).

Jlns peanuzanuy JUCHUILTAHBI TOATOTOBJICHBI MPE3EHTAIIUH 110 BCEM TEMaM.

IIpakTHyeckue 3aHATHS

Aynuropuu JUIsl TMPaKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIIELUAIN3UPOBAHHON Mebe-
JBI0 M TEXHWYECKUMHU CPEACTBAMH OOy4eHHs (TIPOEKTOp, dKpaH, KOMIBIOTEP/HOYTOYK). Jls
MPOBEJCHUS psAla MPaKTUYeCKuX padboT npumensitorcs [IBM.

CamocrosiTeibHast padoTa.

[TomereHust Al CaMOCTOSTENbHOM pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHUSI K ceTH «MHTepHeT» M JOCTYIOM K dJIEKTPOHHOU HH(POPMAITMOHHO -
oOpasoBatenbHOM cpene KHAI'Y:

KOMITbIOTEpHBIE Kiacchl (225 kopiyc Ne 3, 124 xopmyc Ne 3).

11 HNurble cBegenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHye NUCHUILIMHBI 00yYarOIUMUCS C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPTaHHW30BAHO KaK COBMECTHO C JIPYTUMH OOYYarOUIMMHCS, TaK U B OTIEIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS ISl MTOTy4eHUs] 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nieqarorndeckuii cocTaB 3HaAKOMHUTCS C TICHUXOJIOT0-(PHU3U0IOIMYECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXCs MHBAIKWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJIbHBIMU MPOTPAMMaMU PeaOMINTAIIMU WHBAIHAOB (Tipu Hamuuwu). [Ipu HE0O-
XOJIMMOCTH OCYILECTBIISIETCS JOTONHUTEIbHAS MOAEpKKa MPErnoAaBaHusl ThIOTOPAMHU, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToaMUEeCKUMHU pekoMeHanusMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpeArnoyiaraeTcsi MCIoJIb30BaTh COIMAIbHO-aKTUBHBIE U pe-
(bIeKCUBHBIE METOJIBI 00YUEHUSI, TEXHOJIOTHH COIMOKYIBTYPHOU peaOUIUTAIINH C TENTbI0 OKa3a-
HUS [IOMOIIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C IPYrUMH CTYyIEH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTryaeHdeckou rpynme. [Togdop u
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pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTABJICHUS MaTepuala B pas-
JUYHBIX (hopMax: ayAuadbHOM, BU3YaJIbHOW, C HMCIIOJIB30BAHUEM CIELHANBbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nuctuminHbl Junamu ¢ OB3 ocymiecTBisercss ¢ UCIOJIb30BaHUEM CPEJICTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma NpoBeeHUs aTTeCTalluu AJsl CTYIEHTOB-UHBAJIUAOB YCTAHABIUBAETCSA C YUETOM
WHAUBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOM ¢opme (g IUI C HAPYMEHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM (pOopMe € yBETUUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

- METOJIOM YTEHHSI aCCHCTEHTOM 33IaHUs BCIIYX (IS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYMBACTCS BpPEMs HA IMOATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIACHTOB MpeayCMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

- IMCBMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUL C HApYLLIECHU sI-
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapPUAHTOB C UCTIOJIH30BAHUEM YCIIYT aCCUCTEHTA (LIS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

- YCTHO (7151 JTUI] ¢ HAPYIIEHUSIMHA 3PSHHUS, ONTIOPHO-ABUTAaTEIHLHOTO aIIapara).

ITpu HEOOXOAMMOCTH AJ1s1 00YUAIOIIUXCS ¢ MHBAJIMIHOCTBIO MPOLelypa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Ipunoxenue 1

®OHJA ONEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

«KOMHO3I/IIII/IOHHI>IC ABHAIIHOHHDBIC MAaTCPHUAJILD)

Hanpasnenue noarotroBku 24.03.04 ABuactpoeHue
Hanpasnennocts (mpoduib) 06pazoBaTenbHON IPOTrpaMMbl CamornerocTpoeHue
KBanudukanus BeITyCKHUKA bakanasp
["on Havayia moArOTOBKH (TI0 y4eOHOMY IIJIaHY) 2019
®opma o0yueHHs Ounas ¢popma
TexHonorus 00y4eHus Tpagunuonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3 ) 3
Bun npomexxyTouHOM aTTecTanuu ObecrieunBaroliee noapasieieHue

3auér Kadenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemsble pe3ynbTaThl
o0ydeHUs IO TUCITUTLIINHE

O6menpodeccuoHaabHbIE

OIIK-5 CniocoGeH ucmnoib-
30BaTh COBPEMEHHBIC MO/-
XOJIbl U1 METOJIBI PEIICHUS
npodecCHOHATBHBIX 3a1a4
B 00JIACTH aBUAIIIOHHOMW H
PAKETHO-KOCMHUYECKOM
TEXHUKU

OIIK-5.1. 3Haer COBpEMEHHbIC
TEHJICHIIMU Ppa3BUTHUSL aBUAI[MOH-
HOW M PaKeTHO-KOCMUYECKON TeX-
nuku. OIIK-5.2. Ymerp npume-
HATh METObI perieHus nmpodeccu-
OHANILHBIX 33/1a4 B 00JacTH aBUa-
LIMOHHON M PAKETHO-KOCMUYECKOM
texuuku.  OIIK-5.3  Bnaxgeer
HaBbIKAMU TPUMEHEHHS COBpe-
MEHHBIX TPOU3BOJICTBEHHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN IS
pelieHus npodeccuoHalbHBIX 3a-
Jad B 0OJIAcTH aBUALMOHHOW H
PaKETHO-KOCMUYECKOW TEXHHUK

3Hath: KOHCTpyKIIMOHHBIE U
TEXHOJIOTHYECKHE  CBOMCTBA
KOMIIO3UTOB,  KJlacCU(UKa-
A0 KOMIIO3UTOB, KOMITOHEH-
Thl KOMIIO3UIIMOHHBIX MaTe-
puanoB, (u3MUECKUEe COOT-
HOILIEHHUS] U METO/bl IPOEKTH-
pOBaHUS M3MEIHN HU3 KOMIIO-
3ULMOHHBIX MaTEPHUAJIOB;
Teoprro MHOTOCIIOMHBIX ILja-
CTUH ¥ 00OJIOYeK, MOJAETHU
neGopMHUpOBaHUS MHOTO-
CJIIOMHBIX KOHCTPYKLIMII.
YMerb: TexHOJIOTHIO H3ro-
TOBJICHUSI 3JIEMEHTOB KOH-
CTPYKLHI U3 KOMIIO3UTOB
Onpenenarb ¢buzuko-
MEXaHUYECKUE  XapaKTepH-
CTUKH KOMIIO3UIIMOHHBIX Ma-
TEpUAJIOB;

no0upaTh PUMEHSIEMbIE
KOMITPECCOPHBIE YCTAaHOBKH U
o0opyoBaHue, MpUoOOpsI, ar-
naparypy [js U3TOTOBJIEHUS
KOMITO3UTHBIX U3JEITUI
Bmagers: meromamMm MateMma-
TUYECKOT'O0 MOJEIMPOBAHUS U
BBIYHCIIUTEILHOTO  DKCIEPH-
MEHTa, CAD/CAE-
CHUCTEMaMU MPOEKTUPOBAHUS
U MOJEJIHPOBAHUS HJIIEMEHTOB
MallliH, KOHCTPYKIUH, CO-
OpYy)KeHUH U TpuUOOpPOB U3
KOMITO3HUTOB;

HaBbikamu 1o  paspaboTke
TEXHOJIOTHYECKOM W  KOH-
CTPYKTOPCKOM  JOKyMEHTa-
UM, TI0 ONTUMHU3AIMHN TIPHU-
HUMAaeMbI€ TEXHOJIOTHYECKUX
peuIeHui MO0 M3TOTOBJICHUIO
u3nenuit u3 [IKM.
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Tabmuua 2 — INaciopt ¢oHa OIIEHOYHBIX CPENICTB

KonTposnpyembie ®opmupyemas | HaumeHoBanue
pa3aeJibl (TeMbl) KOMIIeTeHIUSA OLICHOYHOI0 IToxa3zaTen oneHKH
AUCHUILINHBI Cpe/CTBa
Tema 1 Ctpoenue u cBori- | OIIK-5 KoncrniekT  jiek- | 3HaHME OCHOBHBIX KOMIIO-
CTBa KOMIIO3UTOB LM U TEM Ha ca- | HEHTOB  KOMIIO3UI[MOHHBIX
MOCTOSITEJIBHOE MaTepualioB, HMX BUIOB U
u3yyeHue: AHa- | Ha3HAYCHUS,
JAUTHYECKUNA 00- | 3HaHUE KJ1accupuKaluu
30p «Kiaccugpu- | KOMIO3HIIMOHHBIX MaTepHua-
Kauusa TpeOoBa- | JIOB.
HUN TpeabsaBid- | YMEHUE Noa0upaTh U CH-
empix Kk KM B | cremaru3upoBaTh  J1aHHbIE
pa3sIMYHBIX  OT- | JUIsl aHalu3a, IPEICTaBIISITH
pacisax» U | Matepuan
«CpaBHenne ¢u- | YMEHHE TPUMEHITH METOIBI
3UKO- U CpEeACTBA MEXAHMYECKHUX
MEXAHUYECKUX UCIBITAaHUI MaTepUasos,
XapaKTEPUCTUK (monbupaTh W HaACTpauBaTh
paznuuHbix KM» | obopynoBaHue, NpaBUIBHO
[IpakTuueckas €ro 3KCIUTYyaTUpPOBAaTh);
pabora Nel HaBbIK PAa0OTHI C JKCHEPU-
Ompoc 1o Teme MEHTAJIBHBIM 000PYIOBaHHU-
KP (0630pHO- | em;
aHaJIMTUYECKas 3HaHus OCOOEHHOCTEH HC-
4acTh) nbelTaHuil o0pa3uos u3s KM;
YMeTh NpoBOJUTH MEXaHU-
YEeCKHUE UCTIBITaHUS,
Nmets HaBBIK QuKcaum pe-
3y/lbTaTOB  MCCIIEIOBAHMUS.
YMeTp  MHTEpIpPETHPOBATH
pe3yJIbTaThl HCIILITAHUI
Tema 2 O6mue Bornpocsl | OITK-5 Koncnektr  nek- | CucremMHble 3HaHUS, HABBIK
MPOEKTUPOBAHUSI KOH- LMK U TEM Ha ca- | aHaJIM3a MHQOpMAUK IO
CTPYKLUI U3 MOJIUMEPHBIX MOCTOSITEJIBHOE TeMe. YMEHHE NOJArOTaBIIH-
KOMITO3UIIMOHHBIX MaTe- U3y4YeHUe BaTh MCXOJIHBIE JIaHHBIE JJIS
puaioB [IpakTnyeckas pacyeToB B (Gopme HEoOXo-
pabora Ne2 JUMOM 1Jis BBIOpaHHBIX Me-

Ompoc o Teme

TOJIOB CHUCTEM KOMIIBIOTEp-
HOW MaTeMaTHKH, CHCTEMBI
KOMIIBIOTEPHOI'O  NPOEKTH-
pOBaHMSI U KOMITBIOTEPHOTO
uwxkunupunra (CAD/CAE-
CUCTEMBI) JUISl pa3IMYHBIX
pacUeTHBIX CIIy4yaeB

YMeHne onpeneniaTs ynpy-
THE IOCTOSHHBIE CIIOMCTOIO
MakeTa MOJUMEPHOTO KOM-
NO3UTa C HCIOJIBb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTUH

YmMenue pemarsb 3a1aun Qu-
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3UKO-MEXaHUYECKOTO MOjie-
JUPOBAHUS METONAMU MHK-
POMEXaHUKH,  aHAIU3HPO-
BaTh MOJIYYCHHBIC PEIICHHUS,
UHTEPIIPETUPOBATh PE3YIIb-
TaTBI

Tema 3 [IpoexkTupoBanue
AJIIEMEHTOB KOHCTPYKIIUI
U3 CIIOMCTBIX KOMITO3HIIM-
OHHBIX MaTepHaIoB

OIIK-5

[IpakTrueckas
pabota Ne3
Onpoc 1o Teme

CucreMHble 3HaHUS, HaBbIK
aHanm3a HHQOPMAIUH 110
TeMe. YMEHUEe NPUMEHATh
OCHOBHBIE I10JIOKEHUSI Me-
TOJIbl MATEMAaTHYECKOTO.
CrocoOHOCTh BBITIONHSATE U
OLIEHUBATh Pe3y/bTaThl pac-
YETHO-IKCIIEPUMEHTAILHON
paboThI 3a/1a4 MOJIEIIUPOBA-
HUs pabOThI U3AENUS U3
ciorcroro KM npu crox-
HOM CJIy4ae Harpy»KeHHUsl ¢
UCIIOJIb30BAaHUEM BBIUYUCIIH-
TEJIbHBIX CUCTEM.

YMeHue pemath 3aauu
npeoOpazoBaHusl yIpyrux
XapaKTepUCTHK OJHOHA-
IIPaBJIEHHOT0 MaTepuasa
IIpY IOBOPOTE CUCTEMBI KO-
OpAMHAT, AaHAIU3UPOBATh
IOJIy4EeHHBIE PELICHHUs], UH-
TEpIPEeTUPOBAThH Pe3yibTa-
TBI.

CnocoOHOCTH BBITTOTHSATE U
OLICHUBATh PE3YJIbTATHI PaC-
YETHO-IKCIIEPUMEHTAIIBHON
paboThI 3a/1a4 ONTUMHU3ALNH
CTPYKTYpPBI CJIOUCTOTO KOM-
MIO3UTa C UCIIOJIb30BAaHNEM
BBIUNCIIUTEIBHBIX CUCTEM U
HayKOEMKHX KOMIIBIOTEP-
HBIX TEXHOJIOTHH.
CnocoOHOCThH BBITTOJHSATE U
OLICHUBATh PE3YJbTATHI PaC-
YETHO-IKCIIEPUMEHTAIIBHON
paboThI 3a/1a4 pacyeT naHe-
mu u3 KM Ha npodHOCTB €
MCIIOJIb30BAaHUEM BBIUUCIIN-
TEJIbHBIX CUCTEM M HAYKO-
€MKHUX KOMIBIOTEPHBIX TEX-
HOJIOTUH

CrocobHOCTh CaMOCTOSI-
TEJIbHO BBIMOJIHATH pacyeT-
HO-9KCIIEPUMEHTAIIBHYIO
paboTHI TIO 3aJ]aHHOM TeMa-
THUKE.




18

CnocoOHOCTbH BBITIOJHATE U
OIICHUBAThH PE3yIbTATHI pPac-
YETHO-IKCIIEPUMEHTAIbHON
paboThl 3a1a4 pacyera na-
e u3 KM (monepednoe
HanpsHKEHUE CIIBUTA U aHa-
JIN3 ’KECTKOCTH) C UCIOJIB30-
BaHUEM BBIYHCITUTEIBHBIX
CUCTEM U HAyKOEMKHX KOM-
IBIOTEPHBIX TEXHOJOTHA.
YMeHue OleHuTh BIUSHUE
KPOMOYHOTO 3 deKTa s
u3Aenuil u3 paznuyasix KM

Tema 4 Criertudugeckue
0COOEHHOCTH CBOICTB U
CTPYKTYPbI KOMITO3UTHBIX
MaTepHalioB

OIIK-5

[IpakTnueckas
paborta Ned
Ormpoc 1o Teme
KP

CucreMHble 3HaHUA 110 TEME.
YMeHune mondouparb U CH-
CTEMaTU3UPOBaTh  JaHHBIC
JUIS aHaIM3a, MPEACTABISITh
Matepuan;  OcCylecTBIATH
BBIOOpP KOMIIOHEHTOB IOJIH-
MEPHOTO KOMITO3UITHOHHOTO
MaTepuaia JUisi  CO3JIaHus
ONITUMAJILHBIX 10 CBOMCTBAM
U3aenni

Tema 5 IIpousBoacTso
HAIOJHUTEJICH U CBSI3YIO-
IIETO

OIIK-5

[IpakTrueckas
pabota Ne5
Ormpoc 1o Teme

CucrteMHbIC 3HaHUS TI0 TEME.
OcymiecTBisieT BHIOOp TOKa-
3aresel KakJoro M3 cocTaB-
JSIFOIIMX KOMIIOHEHTOB Ma-
Tepuana s [OJy4eHUs
marepuaia 3aJJaHHBIX
CBOMCTB. .JlemMOHCTpUpyeT
NPaKTUYECKOE HCIOJIb30Ba-
HUE 3HAaHUW 171 BBIOOpA
npoliecca OTBEpPKJICHHsI CBS-
3YIOIIMX JUIS MOJyYeHUs U3-
JIeTUi TIPOYHBIX M YKECTKHX
u3 [IKM

Tema 6 MeToabl U CIIOCO-
OBI U3rOTOBJIEHUS U3JIE-
it n3 [IKM

OIIK-5

IIpaxTrueckas
pabota Nob

KP

Ormpoc 1o Teme

CucreMHbIe 3HaHHUS 110 TEME.
IIpencraBnsier meTonbl Iie-
pepaboTKM  KOMIO3MLIMOH-
HBIX MaTepUaJoB B U3ZENus
C YYETOM HX IKCILTyaTaluu
OcymiecTBisieT BEIOOp MOKa-
3aTelled  TEXHOJIOTMYECKOro
nporecca (popmMoBaHUS W3-
nenuit u3 IIKM, dpopmupyet
BCIIOMOTaTeJbHbIE MaTepHa-
761 K IUKITY (hOpMOBaHUs

Tema 7 TexHOJIOTUHA U3TO-
TOBJICHUS Pa3IUYHBIX U3-
nemuut n3 IIKM

OIIK-5

[IpakTrueckas
pabota Ne7
Onpoc o Teme
KP

JleMoHCTpHUpyeT npakTHye-
CKO€ HCIIOJIb30BAHNE 3HAHUN
Ui pa3pabOTKU TEXHOJIOTH-
YECKUX IPOIIECCOB pa3iiny-
HBIX M3JENUNA ¢ IPUMEHEHHU-
€M TOJMMEPHBIX KOMIIO3H-
LIMOHHBIX MAaTEPHAJIOB
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Tema 8 Kontpons kaue- OIIK-5

cTBa m3nenit n3 KM

[IpakTrueckas
pabota Ne8
Ornpoc 1o Teme

3HaeT u ymeeT pa3paboTarb
MCTOAUKY W TCXHOJIOTHIO
KOHTPOJISI KauyecTBa CBOMCTB
KOMIIOHCHTOB MaTepuaia u
TOTOBOTO M3/1EIHS

2 Meroauyeckue MaTepuaJibl, ONpeaeJaolue Npoueaypbl OleHUBAHUA 3HAHU,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youe npouecc popmMupo-

BAHUA KOMIIETEHIMIA

Meroaudeckue Marepuaisl, ONPEACIAIONIME IPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA EATEIbHOCTH, IIPEACTABICHBI B BUJIE TEXHOJOTHUECKOW KapThl AUCIH-

TUTHHEI (Tadsumma 3).

Tab6ymia 3 — TexHosiornueckas Kapra

HaumenoBanue oue- | Cpoku Bbl- | IlIkaia oue- Kpurepuu onennBanus
HOYHOTO CPeACTBA MOJTHEHHS HUBaHUA
9 cemectp

IIpome:xyTounasi arrectanusi B popMme «3a4eT ¢ OLEHKOIN»

[Ipaktuyeckue 3ana- | B TEYEHUE
HUs  (IpaKkTUYECKUE | ceMecTpa
paboThI, ONMPOCHI, 00-

30pbl)

40 6asuI0B

40 b6annos - Cmyoenm noiHoCmuvio 6bi-
NOJHUL 3a0aHUe, NOKA3AL OMIUYHbIE
VMEHUSI U HABLIKU 8 PAMKAX YC80CHHO-
20 YuebH020 Mamepuaid, KOHmpo.ib-
Hast paboma oghopmiena akKypamuo u
8 COOMBEMCmMBUU C NPeObABIAEMbIMU
mpebosaHusMU.

30 6annos - Cmyoenm noiHOCmuio
BbINOIHUT 3A0AHUE, NOKA3ATL XOPOUUe
VMeHUsI HABbIKU 8 PAMKAX YCBOEHHO20
YuebH020 Mamepuaid, Ho He CMO2
060cH08aMb ONMUMATLHOCHb NPEO-
JIOJICEHHO20 peuteHus:, TOTTYIIEHBI OTHA
WJIM JIB€ HETOYHOCTH, eChib Hedo-
cmamxku 8 0ghopmieHul.

20 6annos - Cmyoenm noaiHoCmvio Gbl-
NOJHUNL 3a0aHUe, HO OONYCMUIL Cyuje-
CMEeHHble HeMOYHOCU U epyOble
OWUOKU, He NPOSABUIL YMEHUSL NPABUTb-
HO UHMEPRPemupo8ams NoJiy4eHHble
pes3yivmamol, Kauecmeo oghopmieHus
umeem HeOOCMamMoUHblll YPOBEHb.

10 6annoe - Cmyoeum He NOJIHOCMbIO
BLINOJHUN 3a0anue, npu SMom 0ony-
CMUIl cyujecmeenHvle HemoYHOCmu U
2pybvle owmubKuU, He NPO8UL YMEHUs.
NpAsUILHO UHMEPNPEMUPOBAMs NOJY-
YeHHble pe3yIbmampl, Kaiecmeo
ohopmnenus umeem HeOOCMAamoyHbwlil
VpOBeHb.

0 b6annos - Cmydenm He NOJIHOCMBIO
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8bINOIHUT 3a0anue, npu SMOoM NPOSAGUT
HeOOCMAamoyHblll YPOBeHb YMEHUl U
HABbIKOB, 4 MAKH#Ce HeCNOCOOeH Nosc-
HUMb NOJIYYEeHHbIU pe3yIbmam.

Hanmmune  omopnoro
KOHCIIEKTa 10 TEMaM.

B TEeUeHHUE
ceMecTpa

10 GamroB

10 6annos - Hanuuue noanozco xom-
NeKma KOHCNeKmoa JieKyuil u mem OJisi
CamMoCmosmenbHO20 U3YUeHUs, CIY-
OeHm noxa3an Omau4Hble 3SHAHUS 6
PAMKAX YCBOEHHO20 YYeOH020 Mame-
puana.

8 bannos - Hanuuue nonnoeo kom-
NjeKma KOHCNeKmoa JieKyuil u mem OJist
CamMoOCmosmenbHO20 U3YUEHUs, CIY-
OeHm NOKA3aJl 3HAHUSL MEOPeMmu4ecKo-
20 Mamepuana ¢ HebOIbUUMU HemOoY-
HOCMAMU 8 (hOPMYIUPOBKAX U pac-
CYAHCOCHUSX

5 6annoe - Hanuuue komniexkma KoH-
CNeKmoe NeKyull u mem 0Jisk CAMOCMo-
AMEeNbHO20 U3YHUeHUs N0 DONLULUHCIEY
mem, Tlokazan yooenemeopumenvhule
SHAHUS 8 PAMKAX YCBOEHHO20 Y4eOHO20
Mamepuana.

O630psI IO TEMaM Ha
CaMOCTOSITENIbHOE
u3ydyeHue (IOMCK U
IIPEJICTaBICHUE  pe-
3yJbTaTOB)

B TeUeHue
ceMecTpa

20 6a1oB

20 6annos - Cmyoenm noiHoOCmMuio Gul-
NOJTHUNL 3A0aHUe, NOKA3AN OMIUYUHbLE
VMEHUsI U HABLIKU 8 PAMKAX YCB0EHHO-
20 yuebH020 mamepuand, KOHMpPOib-
Has paboma ogopmaena aKKypamHo u
8 COOMEEMCmeuU ¢ NPeovbAGIAeMbIMU
mpebo8aHUusIMU.

15 6annoe - Cmyoenm noaHocmuio
BbINOIHUNL 3A0aHUe, NOKA3AN Xopoulue
VMEHUSI HABLIKU 8 PAMKAX YCB0EHHO20
YuebHO20 Mamepuand, HO He CMO2
060cHO8AMb  ONMUMATILHOCIL  Npeo-
JIOJCEHHO20 peulets, TOTYIIEHBI O/THA
WIA JBE HETOYHOCTH, ecmb Hedo-
cmamku 8 oghopmieHul.

10 6annos - Cmyoenm noiHoOCmvio 8bi-
NOHUNL 3a0aHue, HO OONYCMUll Cyuje-
cmeeHHble HemouHocmu U 2epyovle
OWUOKU, He NPOsBUTL YMEHUS NPABUTL-
HO UHMePNpemuposams noIy4eHHble
pesyibmamol, Kauecmeo ogopmienus
uMeem HedOCMamouHblll yPOGeHb.

5 6annos - CmyoeHm He NOJHOCMbBIO
8LINOIHUN 3a0anue, Npu 3MoM OONny-
CMUl Cywecmeennvie HemoYHOCMU U
epyovle owubKu, He NpoAGUL YMeHUs
NPABUILHO UHMEPNPEMUPOBAMb NOJLY-
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YyeHHble ~ pe3VIbmamovl,  KA4yecmeo
oopmaenuss umeem HeOOCMAMOUHDBLLL
VpOBeHb.

0 6annos - Cmyoenm He NOJHOCMbBIO
8bLINOIHUT 3a0anue, npu SMoM NPOsGUTL
HeOOCMAamouHbvlll YPOBeHb YMEHUll U
HABbIKOB, 4 MAKH#Ce HeCNOCOOeH Nosc-
HUMb NOJIYYEeHHbIU pe3yIbmam.

PacueTno- 7 Henenst 10 6ammoB 10 6annoe - Cmyoenm noiHocmvio 8bi-
rpadguyeckoe pabota NOJHUTL 3A0aHUe, NOKA3AL OMJIUYHbLE
(3amaua 1) VMEHUs U HABbIKU 8 PAMKAX YC8OEHHO-
20 yuebH020 Mamepuand, KOHmpo/ib-
PacuerHo- 9 nenens 10 6amios Has paboma oopmaena akKypamuo u
rpaduyeckoe  padora 6 COOMBEMCmeUL ¢ NPeObACIACMbIMU
(3az1aua 2) mpeboeanusmu.
8 6annos - Cmyoenm noiHocmoio Gul-
Pacuerno- 13 nenens 10 6amnoB
NOJHUIL 3a0aHue, NOKA3Al XOpouiue
rpaduyeckoe pabota
(sanava 3) VMEHUSI HABbIKU 8 PAMKAX YCBOEHHO20
YuebH020 Mamepuaid, Ho He CMO2
000CHO8aMb ONMUMATLHOCHb NPEO-
JIOJICEHHO20 peuteHUst, OONYUeHbl 0OHA
unu 08e Hemo4HOCMuU, echb Heoo-
cmamxku 8 oghopmieHul.
5 6annos - Cmyoenm noaHocmoio 6bi-
NOJHUIL 3a0aHUe, HO OONYCMUIL Cyuje-
CMEeHHble HeMOYHOCU U 2pyDble
OWUOKU, He NPOSABUL YMEHUSL NPABUTb-
HO UHMEPNPemupo8ams NoJy4eHHble
pe3yibmamsl, Kauecmeo 0QhopMieHUs.
umeem HeOOCMamMOoUHbIll YPOBEHb.
0 6annoe - Cmyoenm He HOIHOCMbIO
8bI-NOIHUIL 3a0aHUe, NPU IMOM NpPo-
SABUL HEOOCMAMOYHDBLI YPOBEHb YMe-
HUIL U HABBIKOB, d MAKJIce HeCnoCcoOeH
NOSICHUMb NOJYYEHHbLU Pe3YIbman.
HUTOroO: 100
Kpurepun OIlEeHKH pe3yJbTaToB 0o0y4eHHs no AUCHUTILINHE:
0 — 64 % oT MakCUMaJIbHO BO3MOXHOW CYMMBI 0aJIOB — «HEYAOBJIETBOPUTEIHLHO» (HEIOCTa-
TOYHBII YpOBEHB JUTST MTPOMEKYTOUHOM aTTecTaluu 1o JMCIMILIAHE ),
65 — 74 % OT MaKCUMAaJIbHO BO3MOKHOW CYMMBI 0allJIOB — «YJOBIETBOPUTEIHHOY» (ITOPOTOBBII
(MMHUMAaJIBHBIN) YPOBEHB);

75 — 84 % oT MakcCUMalbHO BO3MOXKHOH CyMMBI OQJIJIOB — «XOpPOIIO» (CpPEeaHHH YpPOBEHb);
85 — 100 % oT MakCUMabHO BO3MOYKHOH CyMMBI 0aJUIOB — «OTJIMYHO» (BBICOKHIA (MaKCHMaITb-
HBII) YPOBEHbD)

3. TunoBble KOHTPOJIbHbIE 321aHNUSI WJIH HHBbIE MATEPUAbI, HE00XOUMbIE /1JIsl Ol[eH-
KM 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA eSATeJIbHOCTH, Xapakre-
pu3syomue npouecc GOpMHPOBAHUSI KOMIIETCHIIUI B X0/1¢ OCBOCHUsI 00pa3oBa-
TeJbHOM MPOrpaMMbl
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3.1 3agaHus QI TeKyIero KOHTPOJIsl yCIeBaeMOCTH

B paMkax mpakTHUecKuX 3aHSATHI, HA OCHOBE 3HAHWI W YMEHHI, OTpabOTaHHBIX Ha TH-
HOBBIX 33/1a4ax, CTYJEHTHI BBIOJIHAIOT MPaKTHUECKUE pabOoThl, HANIpaBJIEHHbIE HA 3aKpeIlIeHHue
HaBBIKA.

TeMbl NpakTHYECKUX 3aJAHUI:

IpakTuyeckas padora Ne 1. «AHAJIU3 MeXaHUYECKHUX XAPAKTEPUCTHK KOMIIO3UIIM-
OHHBIX MATEPHAJIOB.

3ananue 1 Ilouck u npeacTraBiieHHe J0KJIAAA N0 TeMe (TI0 BApUAHTAM)

3ananne 2 «OnpeaeneHne MeXaHHYeCKHUX XapaKTEPUCTHK KOMIO3UIMOHHBIX MaTe-
PHAJIOB»: U3YUYUTh OCOOCHHOCTH MIPOBEICHUE CTATHYECKUX MCTIBITAHUH 00pa3ios n3 KM.

1. 3yuuTh U3II0KEHHBIN MaTepral.

2. OtBetuTh Ha Bonpockl. COCTaBUTh OTYET.

Bomnpocsr:

1. OcHOBHBIX MEXaHUYECKHE CBOWCTBA KOMIIO3UIIMOHHBIX MaTepHaJIOB.

2. TpeboBanus, mpeabsBisieMble K 00paznam u3 KM mpu ncnsITaHusIX.

3. OcoOeHHOCTH CXeM Harpy)KeHHUs IPU UCIIBITAHUSAX HA PACTSDKEHHE, COKATHE.

4. ®opmynsl uisl pacyeTa MOAYJIEH YIPYrOCTH, IPEAEIOB MPOYHOCTU U KOI(-
¢unuenTos [lyaccona npu OJHOOCHOM PpACTSKEHHUH, CKATHU apMUpOBaHHBIX KM.

IIpakTnueckas padora Ne 2. «Onpenesnenne ynpyrux NoCTOSSHHBIX CJIOMCTOrO MaKe-
Ta MOJIMMEPHOro KOMIIO3HTA».

3aganmne 1: [Ipu momomy CUCTEMBbI KOMIBIOTEPHOW anreOpbl COCTaBUTH MPOrpamMMy
pacyeToB MO OINpPEJEIEHUIO YIPYTUX MOCTOSHHBIX CIOUCTOIO MaKeTa MOJIMMEPHOT0 KOMITO3UTA
JUIs pa3HbIX Ko3¢¢uiueHToB apmMupoBanus. [Toctpouts rpaduk 3aBUCUMOCTEN MOAyNeH yrnpy-
TOCTH OT YTJIOB apMHUPOBAHUS.

3apanme 2: Ilpu momommM cucTeMbl KOMITBIOTEPHOM anreOpbl COCTaBUTh NMPOrpamMmy
pacyeToB MO OMPEJENIEHHUIO YIPYTHX MOCTOSHHBIX CIIOMCTOrO MakeTa MOJMMEPHOT0 KOMIIO3MTa
JUISl pa3HBIX YIJIOB apMUPOBAHUS:

. paccuuTaTh MaTpULbl MEMOpaHHBIX, U3TMOHBIX U MEMOpPaHHO-U3TMOHBIX

KECTKOCTEN MHOTOCJIOMHOIO ITaKeTa JJIsl CIEAYIOINX CTPYKTYP YKIAAKH CIOEB:
[o°/-9°90° [ °/-9°/0°, [¢°/0°/90°%- ¢ °] u [+ °]s;

. MOKa3aTh, 4YTO KOMMIO3HTHI [ °/- ¢ °/90°] u [¢ °/0°/90°/- ¢ °] mpu mI0CKOM
HANPSDKEHHOM COCTOSIHUU SIBIISTIOTCS KBa3U-H30TPOIHBIMU MaTepHalIaMu;
. MOCTPOUTH TpauK 3aBUCUMOCTENH MOAYJIEH YIPYroCTH OT YIJIOB apMHPO-

BaHMSL.

IZI€ ¢ 3a/1a€TCsl BAPUAHTOM

IHopsinok BbINMOIHEHHs PA0OTHI:

1. I3yunTh HHCTPYKIMIO MO TEXHUKE O€30MaCHOCTH NP BBITOJHEHUH PadoT.

2. VI3y4nTh U3J10KEHHBIN MaTepHAIL.

3. Beectu ucxonnsie naHHble. [Ipon3BecTn pacueT yCcpeIHEHHBIX MTOKa3aTeled MexaHu-
YECKHMX CBOWCTB IAKETa, IPU 3TOM aJTOPUTMUYECKH MPEAYCMOTPETh BO3MOKHOCTh U3MEHEHUS
yTJ1a apMUPOBAHUS JUTSl KAXKAOTO 10 U (PUKCAIMU PE3YJIbTATOB B IEJIOM IS TaKeTa.

4. TToctpouTh rpaduK 3aBUCUMOCTH MOAYJISI YIIPYTOCTH MIEPBOTO U BTOPOT'O POJia B 3aBU-
CHUMOCTH OT yTIjla apMUPOBaHUS

5. Cnenath BBIBOJIBI 00 ONTHUMAIBHOM PACIIOJIOKEHUH apMUPOBAHHOTO CJI0s 110 OTHOLIE-
HUIO K IPUJIOKEHHOM pacTATUBAIOIIEH Harpy3Ke.

6. OTBeTuTH Ha BONpOChl. COCTaBUTH OTYET.

Bonpocer:

1. laTe onpeneseHne H30TPOIMHOIO M aHU30TPOITHOTO MaTepHaIa.
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2. Iloyuemy KOMIO3UILIMOHHBIE MAaTEPUATIBI SIBIISIIOTCS @aHU30TPOITHBIMU?
3. Kakoii maTepuain Ha3bIBa€TCA OPTOTPOIHBIM?
4. Kakoif Bun mmeer o0OOIICHHBIN 3aKOH ['yka JUIsi OPTOTPOMHOIO KOMITO3UITMOHHOTO

Marepuaia?

5. Kakue ynpyrue xapakTepUCTUKU HEOOXOJUMBI AJIs ONMCAaHUs YIPYTrUX CBOMCTB KOM-

INO3UIITMOHHOI'O MaTCpI/IaJ'Ia?

IpakTuueckan padora Ne 3 «MoaenupoBanue a cucreme MSC Nastran/Patran»
3aganue 1 «MojgenupoBaHue CIUIOIIHOW cocTaBHOW 000J10uku a cucreme MSC

Nastran/Patran»: Co3nate MOJeNb CILIONIHOW OPTOTPOITHOM KOMITO3UTHOM TuiuThl. [lnacTuHa

Harpy»KeHa 110 IUpHUHE U B ee LeHTpe. C JIeBOro kpas IUIACTHHA JKECTKO 3aKpeIlleHa, Ha cepe-

JAUHC TUIACTHHBI IMPOCTO MOAACPIKUBACTCA IO IIHPHUHC. HpI/IMeHI/ITB HEJIUHEWHOE CTaTHUYECKOE

pEUICHUC. Ol'[peI[eJ'II/ITB MaKCUMaJIbHOC HAITPSXKCHHUC.

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Co3pnaiiTe HOBYIO 0a3y maHHBIX ¢ UMeHeM solid composite.db.

2. CozpnaiiTe 2 MOBEPXHOCTH.

3. CoznaiiTe TBEp/IbIC YaCTHIIBI, BBIIABIMBAS TIOBEPXHOCTH Ha | eMHMITY B HAIIPABICHUU

4. Co3naiiTe TpaHUYHBIE YCIOBUSI.
5. Co3pmaiiTe CBOMCTBO TPEXMEPHOTO OPTOTPOITHOTO Marepuaia(cM. Tadbmuiy 1).
6. CoznaiiTe KOMIIO3UTHBIN JaMHUHAT ¢ 9 crosamu(cM. Tabnuiy 2).

Tabauua 1 Ta0muua 2

Elastic Modulus 11 100e3 Material Name | % Thickness | Orientation

Elastic Modulus 22 5e3 1 | Orthot Te-3 0

Elastic Modulus 33 Se3 2 | Ortho1 9.999

[}
Poisson Ratio 12 4 3 | Ortho1 10 90

Poisson Ratio 23 3 4 | Orthat 10

[}
Poisson Ratio 31 02 § | Ortho1 40 90

Shear Modulus 12 Je3 6 | Orthot 10

o

8

Shear Modulus 23 2e3 7 | Ortho1 10

Shear Modulus 31 2e3 8 | Orthol 9.999

o

Density led4 9 | Orthot 1e-3 0

7. CO3I[aI>’ITC CUCTECMY KOOPAWHAT MaTcpHalia, PAaCIOJOXKCHHYIO B HA4YaJI€ KOOPAWHAT U

napajieJIbHO OCHOBHAA CUCTEMaA KOOpAUHAT.

8. Co3pgaiiTe TpexMepHOE TBEPJIOE CBOMCTBO, UCIOJIb3Ysl KOMIIO3UTHBIA MaTepuan ¢ HO-

BOM KOOPJIMHATOM.

OBLIH:

9. Co3paiiTe HayalbHbIE 3HAYEHUSI CETKH TaKUM 00pa3oM, 4TOObI IPU MOCTPOEHUH CETKU

* 4 hieMeHTa MO MTUPUHE TUTACTUHBI

* 1 mo TonmmHe

* 5 3IIEeMEHTOB MO JUIMHE JJIs Tena JiuuHou 10 enunui

* 10 31eMeHTOB O JJIWHE JJI Tela JUIMHOU 15 equHuII,.

* Ha3HAYUTH THII SJIEMEHTOB CETKH 00omX Tel - Hex.

11. O6beIMHNUTH COBIAAIOLINE Y3IIBI.

12. TIlpunioxuTte ycunus K BEpXHEMY ITPABOMY Kparo.

13. Hacrpoiika ananusa.

14. N3-3a oGk NAS-11593 B [latpane nzmennte BxoaHou ¢aitn MSC Nastran.
15. OrnpaBbre BxoaHoM (aiin B MSC Nastran.
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16. [Ipukpenure ¢aiin pezynbratoB MASTER.

17. Toctpouts rpaduk pesynbraToB. [IpoBepsTe pesynbrarsl B *.f06 daiine.

18. OtBeTuth Ha Bonpocsl. COCTaBUTH OTYET.

Bonpocsr:

1.HazoBuTe ocHOBHBIE ATamnbl pacueTa KoHCTpyKIwi B cucteme MSC/NASTRAN.
2.HazoBuTe OCHOBHBIE 3TAlbl CO3JaHMsI KOHEYHO-3JIEMEHTHON MOJEIH.

3.3aueM HyKHA r€OMETPUYECKasi MOJIEIIb?

4.Kakoe MEHIO IporpaMMbl MpeJHa3HAYECHO /ISl CO3/IaHUs T€OMETPUUYECKOi Mozenn?
5. Kakue 0coO€HHOCTH CO3/1aHUU MOJIEH IPUMEHSUIUCH.

6.Kak xapakrepuctuku KM onpenensitores 1uist Mojenu?

7.Kax 3a1aTh HECKOJIBKO CIy4aeB HarpyxeHus?

8.0T00pakeHre HAIIPSHKEHUN B CEYEHUU MOJICIIHU.

9.I'me MOXHO MOCMOTPETh MAKCUMAJIBHOE U MUHUMAJIbHOE 3HaYEHHUE HAIIPSHDKEHUN?
10.006bscHUTE pacnpeelieHne HanpsHKeHUH U nedopMaiuii KOHCTPYKIIMH, TOJI0KEHUE

KOHIIEHTpaTOpa HaNpsHKEHUH.

11.KaknpoBoawiacspoBepKanpaBUIbHOCTUMOACIIH?
3apanue 2 «OnTuMHU3anus CTPYKTYPHI CJIOMCTOT0 KOMIIO3UTAY.
Pa3paboraiiTe KOMIIOHOBKY CTPYKTYPBI CJIOUCTOI'O KOMIIO3HUTA, KOTOpast OYACT yIIOBIIC-

TBOPATH YCIIOBUAM HNPOYHOCTH IIPpHU 3aIlaHHOI>'I Harpyske u yCJIOBHUAX 3aKPCIIJICHUA.

Onucanue Marepuana:
- KoMIo3uTHBIE CJIOM MPEACTaBISAIOT cO00H TrpaduT / AMOKCHIHYIO JICHTY TOJIIIMHOW

0,0054 mrorima.

CJIOCB:

- anyme U IIPOYHOCTHBIC CBOMCTBa IIPpUBCICHBI B Ta6J'II/II_IC HHMIKC.
- HJ’IH aHaJIu3a JOJICH MCIIOJIb30BAaThCA KpI/ITepI/Iﬁ IIPOYHOCTH «Xujman.

EN 20e6

E22 2e6

ui2 35

G12 1e6

=N = constrainls:

G23 1e6

Xt 130 ksi

Xc 120 ksi

Yt 11 ksi

Yec 12 ksi ¥
s 125ksi o
Sb Sksi

ITopsinok BbINOJHEHHS PadOTHI:

1. OTkpoiite u npocmotpure BxoaHoH daitn MSC Nastran.

2. [IpoBenuTe aHanu3, IPOCMOTPUTE UHIECKCHI OIINOOK.

3. [IpocMOTpuTE MHIEKCHI OLTHOOK.

4. VIamenute BxoaHoM (aitn Nastran 1 TOBTOpUTE aHATIU3.

5.U100bl yMEHBIINUTh MOKA3aTeIb OTKA30B, YKPENHUTE KOMIIO3UT, YBEIINYUB KOJIUYECTBO

a. Haunute ¢ YBCIMYCHHUA KOJUYCCTBA CJIIOCB yIJIa, KOTOpHﬁ HMEEeT MaKCUMaJIbHbINA UH-

nekc omuoOku Oospire 1. CoxpaHuTe Balll HOBBIM BXOJHOHM (aiiil U MOBTOPUTE aHAINU3 C IOMO-

b0 MSC Nastran u MPOBCPHTC MMOKA3ATCIIN OTKA3a. HpO,Z[OJ'DKElfITC A0 TCX I10p, ITOKa BCC IMOKa-

3arenu He OyayT MeHee 1.

0. [Tociie HECKOMBPKUX UTEPAIUiA, €CITM OH HE CXOJUTCS, BBl MOXKETE 3aXOTETh YBEIUYHUTH

TOJILIMHY HapYy>KHBIX CJIOEB, TaK KaK OHU Oojbiie >PQPEeKTUBEH MpPHU MEPEHOCE H3TMOArOIINX

Harpy3ox.
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c. [Ipumedanue: 3To nponecc mpod 1 ommOOoK.
6. OTBeTuTh Ha BONPOCHL. COCTaBUTH OTYET.

Bonpocsr:

1. Koneunsrit anement Laminate. CBoiicTBa. Yol OpueHTAIIMKA MaTepHana.
2. Bo3moxHbIE cIOCOOBI ONTUMU3ALUU CTPYKTYPbl KOMIIO3UTA.

3. Crnioco0 yka3aHusi M IPUMEHEHHS] KPUTEPUEB IIPOUYHOCTH MPH aHATU3E.

IIpakTyeckas padora Ne 4.

3aganuel: ucnonb3ys rpaguueckyro 3aBUcUMOCTh poyHoctu [IKM ot o6beMHoOro co-

ACPIKaHU HAIIOJIHUTECIIA, ONIPCACIIMT MAKCUMAJIbHYIO IIPOYHOCTDH HpeI[JIO)KeHHOf/'I MapKu Marc-

puana.

Bomnpochsr:

1 OcHoBHBIE KOMIIOHEHTHI KOMITO3UIIMOHHOTO MaTepHualia.

2 CBOMCTBO aHM30TPONHHU OJIUMEPHBIX KOMIIO3UTOB.

3 KaxoBa npeznenpHas gedopmarus y yriemiacTHKa U CTeKJIOIIaCTHKa, CPaBHUTE?
3aganue 2: OnpenenuTh CTPYKTYPHBIE TapaMeTPhl TKAHBIX HAITOJHUTEICH.
Bonpocsr:

1 Tkanu. Hetkanbie maTepuaisl.

2Merton onpeeNeHust MacChl Ha €AMHHUILY TIOIA M.

3 Merton omnpeneneHus: TOMIIUHBI.

4 Merton onpezienieHus: KOJIMYECTBAa HUTEH HE €IMHUILY JUIMHBI OCHOBBI U yTKA.
3anganmne 3: Pa3paboTarh cxeMy yKIIQJAKH CJIOEB TKAHEBBIX MIPETIPETOB IS TIOTYICHUS

PaBHONPOYHOM TPEXCIOWHOW MAHEH [T CUIIOBOTO T10J1a MACCAXKUPCKOTo caoHa (pa3Mep ma-
e 500x500).

Bonpocsr:

1 Yro Takoe yroj apMUPOBAHHS MPHU Pa3padOTKE CXEMbI YKIIAIKH?

2 3adyeM H3TOTABIMBAIOT OOPA3IbI-CBUIACTENN MPHU H3TOTOBICHUU KOMIO3UTHBIX H3JIe-
Tui?

3 MosHO 11 ony4uTh paBHonpouHoe uzaenui u3 [IKM ynoxxuB Tpu cios mpernpers B
OCHACTKY?

IIpakTnyeckas padora Ne S.

3aganue 1:

Pa3paborate 010K-cXeMy M3TOTOBJIECHUS CTEKIOBOJIOKHA M3 pacIuiaBa, IUaMeTp BOJIOKHA

13 MUKpOH.

Bomnpocsr:

1 [TpoyHOCTH ¥ MOJYJIb YIIPYTOCTU CTEKIOBOJIOKOH. UTO 3TO 32 XapaKTEpUCTUKU?

2 I'ne NpUMEHSIOT yrojibHbIE BOJIOKHA?

3 [porecc momy4deHUs YroJbHBIX KapOOHU3NPOBAHHBIX BOJIOKOH

3anganme 2: pa3zpaboraTh GJIOK-CXeMY U3TOTOBJICHHS YIIIEBOJIOKOH U3 PacTBOPA, TUAMETP

BOJIOKHA 7 MUKPOH.

Bomnpocsr:

1 Jlns gyero ucnonb3yrot no6asku B [IKM.

2 VzroToBiieHre BOJIOKOH PACIUIaBHBIMU METO/IaMHU

3 XpaHeHue BOJIOKOH

3apanmne 3: CocTaBUTH OJIOK CXeMy MOATOTOBKHU CBS3YIOLIETO Pa3HOM MPHUPOJIBI K MPO-

U3BO/ICTBY.

IIpakTnyeckas padora Ne 6 «Metoabl M cnoco0bI M3rOTOBJICHHSI HW3JeJHHA M3

ITKM.».

IIpakTuyeckasi padora Ne 7*. IlpakTuueckoe 3aganue 7
3aganue 1: Pa3paboraTh TEXHOJIOTMIO M3TOTOBJIEHUS B JIBa MEpexojaa Ui MOJIyuyeHUs

TpexcIoWHOM nanenu (mapamerpsl GOpMOBaHUS yKa3aTh)

Bomnpochsr:
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1 INepmeTH3upyOMMA MaTepUall — IJis YeT0 TPUMEHSIOT pu (opMOBaHUH?

2 KakoBa jomKkHa OBITh BIQXKHOCTh B TKAHEBOM TIpENpere u nouemy?

3 Yro Takoe JUMNKOCTH MPENpera, XapakTepuCcTHKa 3TOT0 apaMeTpa.

3aganue 2: Pa3zpaboTaTh TEXHOIOIMIO U3TOTOBJIEHUS B YETHIPE NIEPEXO0/1A IS TTOTYUEHHUS
TPEXCIIOMHOM NaHenu (mapameTpsl GOpPMOBAHHUS yKa3aTh)

Bonpocsbi:

1 3aueM KCHONB3YIOT BaKyyMHBIM MEHIOK MPU BaKyyMHOM U BaKyM-aBTOKJIaBHOM (op-
MOBaHUHU?

2 KOoKOB MPOLIEHT «Co/Iep KaHUs JETYUHX» JOJIKEH ObITh B FOTOBOM Ipenpere?

3 Uro Takoe 1mynara? Yro ona obecrieunBaet?

3apanue 3: Pazpabotarh TEXHOJOTUIO U3TOTOBJICHUS JABYXKOHTYPHOTO JIOHXKEPOHA JIO-
[IaCTH BO3JYILIHOTO BUHTA BEPTOJIETA.

Bomnpochsr:

1 KakoB mpoIeHT cofiepkaHus paCTBOPUMOM YaCTH SMOKCUIHOM CMOJIbI B Ipernpere?

2 U3 yero BBIMONHSIOT BAaKyyMHbIE MeIIKU. VX (hyHKIUu?

3 [ly1s yero Ha MOBEPXHOCTh OCHACTKH HAHOCST aHTUAAT€3MOHHBIC TOKPHITHS, KaKkue?

IIpakTuyeckasi pa6ora Ne 8*

B Teuenun cemecTpa B paMKa CaMOCTOSTEIbHOW IMOATOTOBKM CTYJIE€HTaM HEOOXOAMMO
MOJITOTOBUTH 0030PHI IO TEMaM.

TeMbl aHATUTHYECKHX 000POB:

«Knaccuduxanus TpedoBanmit npenbsaBiusieMbix K KM B pa3indHbIX 0Tpacisax»

«CpaBHeHUE (PU3UKO-MEXaHMUECKUX XapaKTePUCTUK pazauuHbix KM»

* - 3aaHue BBITOJIHSIETCA B PAMKaX NPaKTHYECKOi MOAT0TOBKH

BoinosiHeHue pacueTHO-Tpadguyeckoii padoThl

B TeueHnue cemecTpa CTYIEHTBI JOJKHBI BBINOJHUTH PAacu€THO-TpapuuecKyio padoTy,
COCTOSIIYIO U3 3 3alaHUM.

3aganmne Nel «IIpuMeHeHne KOMIO3MIMOHHBIX MATEPHAJIOB B COBPEMEHHOM
ABHACTPOCHUI

1. YTo Takoe KOMITO3UIITMOHHBIN MaTeprall.

1.1 Onpenenenue, knaccuduxarys, IPUHIMI APMUPOBAHUS.

1.2 O630p KM npumMeHsieMbIX B aBUACTPOCHHE, C YKa3aHUEM UX (PU3UKO-MEXaHUYECKHX
XapaKTePUCTHUK

2. KoMno3umoHHbIi MaTeprall B aBUAllMOHHON POMBIIUIEHHOCTH

2.1 Uctopus npuMeHeHus B aBUaCTPOCHHUH

2.2 IlpuMeHeHne KOMIIO3UIIMOHHOTO MaTepralla B MUPOBOM CaMOJIETOCTPOEHUH

2.3 Jleranu u arperatsl u3 KM B KOHCTPYKIIMM caMoOJI€Ta, B KOHCTPYKIUH JIBUTATENs

3. OcoOGeHHOCTH NPOEKTHPOBAHUS HIIEMEHTOB KOHCTPYKIMH JIA M3 KOMITO3UIIMOHHBIX
MaTepuasoB

4 Oco0OeHHOCTH M3TOTOBJIEHUSI U COOPKH 3JIEMEHTOB KOHCTPYKIuHU JIA u3 KOMIO3UIIU-
OHHBIX MaTepHaOB

5 CucoK UCIOJIb30BaHHBIX HCTOYHUKOB

TpeboBanus: o6beM padoter 10-15 mucros. Pabora opopmiiena B coorsercTBum ¢ PJI mo
0(pOPMIICHHIO TEKCTOBBIX CTYJCHUECKUX padoT. B cucku MCTOUHUKOB HEe MeHee 8 paboT (B TOM
quCJIe HAY4YHbIE CTAThH).

3aganue Ne2 K paGoTe BRIIOTHUTH Mpe3eHTanuto (He menee 10 ciaifoB)
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3ananue Ne3 PaspaGorka cxeMbl TEXHOJOTMYECKOr0 NMpPoLecca M3roTOBJICHUsS 3a-

JAHHOT0 H31eJIUs

1

a9~ DN

Onucare u3aeinne

OnucaTh npuMeHsieMble MaTEpUaIbl

Bri6pats meton popmoBanus

Onucath npumMeHsieMoe 000pyA0BaHKe
Pa3paboraTh cxeMy TUPEKTUBHOTO TEXHOJIOTHYECKOTO MPOLIeCcCa U3TOTOBICHUS U3 IEIHS

I/ICXOZ[HBIC JaHHBIC 110 BapHaHTaM BbIAACT IIPEIIoaaBaTClib

HpnMeanne. Ha YCMOTPCHHUE BEAYUICTO MPEIogaBaTelIsd JOIMYCKACTCA BblJAaBaTh 3a/da-

HUS aHAJIOTMYHBIE 110 TEMATHKE U TPYAOEMKOCTH, U3 APYTUX YIeOHO-METOAMYECKUX OCOOHIA.

CoNoOA~WNE

NNNRPRPREPRPRERRERER
NFRPOOO~NOOIDMWDNEO

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bonpocsr qis 3amursl PI'P.

OCHOBHBIE IOHATHUS MEXaHUKHU KOMIIO3UIIMOHHBIX MAaTEPUATIOB
[IpencraBiaeHne 0 KOMIIO3UTaX U UX KJIaCCH(PHUKAIUs
CBoiicTBa KOMIIO3UTOB, UX MPEUMYIIECTBA U HEAOCTATKU
[Ipenmer u 3amaum Kypca

BookHUCTBIE KOMIIO3ULIMOHHBIE MaTEPUATIBI

KOMITOHEHTBI BOJIOKHUCTBIX KOMITIO3UTOB

Pos1b KOMIIOHEHTOB B MEXaHUYECKOM MOBEIEHUH KOMIIO3UTOB
ApMupytoLIe BOJIOKHA

MatpuuHble MaTeprabl

. CxeMbl apMHPOBaHUSI KOMIIO3UTOB

. O1THOHaNpaBJIEHHbBIC BOJJIOKHUCTHIE KOMITO3UTHI

. MaTtepuaibl, apMUpOBaHHbBIEC TKAHIMHU

. KoM1no3utsbl ¢ Xa0TH4eCKUM apMUPOBAHUEM

. KoMI1o3uTsl ¢ mpocTpaHCTBEHHBIM apMUPOBAHUEM

. Yrpyrue cBoMCTBa BOJOKHUCTBIX KOMIIO3UTOB

. O600mEnHbIi 3akoH ['yKa a1 aHU30TPOITHOTO Tela

. O dexTuBHBIE MOAYNIH YIPYTOCTH OAHOHAMIPABIEHHOTO MaTepHaa
. OnpeziesieHre CBOMCTB KOMIIO3UTOB METOAaMH MUKPOMEXaHUKHU

. [Ipocreiiiiass MUKPOMOJEIb KOMIIO3UTA

. MukpoMoienb, yauThIBaroImas GopmMy BOJIOKOH

. Pacu€r cioncTsIx MaTepuaon

. [IpeoOpa3zoBanue yrmpyrux XapakTEpPUCTHK OJHOHAINPABIEHHOTO MaTepuaia MpH mo-

BOPOTE CUCTEMBI KOOPAUHAT
VYpyrue xapakTepUCTUKA MHOT'OCIIOMHBIX KOMITO3UTOB ITPH IUNIOCKOM HAIPSKEHHOM
COCTOSIHUH

N3rub MHOTOCTOMHBIX KOMIO3UIIMOHHBIX MaTEPUAIOB

OCHOBBI TEOPUH POYHOCTH KOMITO3UTOB

Kpurepun pazpymenus oqHOHANPABIEHHOIO KOMIIO3UIIMOHHOIO MaTepraia
OCHOBBI TEOPUH MHOTOCTIOMHBIX KOHCTPYKIUI

CrepHU U3 KOMIIO3UIMOHHBIX MaTEPHAIIOB

KoMmno3uTHbI€ TI1aCTUHBI

duznyeckue COOTHOUIEHUS ¢ yu€ToM JedopMaliuii ONEePedyHOTo CIBUra
YpaBHEHUs TEOPUU CIIOUCTHIX IJIACTUH

Yacrtasle cnyyan

TpéxcnoitHble KOHCTPYKLIUH

[TonsiTHE O TPEXCIONHBIX KOHCTPYKIHAX

Monenu nepopMupoBaHust TPEXCIOWHBIX KOHCTPYKIIMHA

KonuenTpatopsl u JeeKThl B KOMIIO3UTaX



37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
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Kpomounsie 3¢ppextsr

Bnusinue nedexkToB Tuna paccioeHus

MopenupoBaHue pacCIOCHUN B TPEXCIONHBIX KOHCTPYKIUAX
AHanu3 pocTta paccioeHuin

TexHOIOrHYECKHEe MPOLECCHl U3TOTOBJICHUS 3JIEMEHTOB KOHCTPYKIUN M3 KOMITO3U-
[IMOHHBIX MaTEPUAJIOB

OcHOBHBIE 3TaIlbl TEXHOJIOTUYECKOTO Mpoliecca
[IpeccoBanue 371€eMEHTOB U3 BOJOKHUCTHIX KOMIIO3UTOB
BakyymHoe 1 aBTOKIIaBHOE ()OpMOBAHHE

Hamotka

OcHOBHBIE 3Tarbl Mpoiecca

Bunet v cioco6bl HAMOTKH
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Jlucr perucrpauuu udmeHenui K PIT

n/a

OcHOBaHME BHECEHU
W3MEHEHUS

KommuectBo
CTpaHHUIL
HN3MCHCHUA

[Toanuce
paszpaboTunka
PT1/]




