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1 BBenenue

Pabouas nporpamma u (poHI OIIEHOUHBIX CPEACTB TUCHUILTHHEI «IlnanupoBanue u oOpa-
00TKa 3KCIEPHUMEHTa» COCTaBJIEHbl B COOTBETCTBUU C TpeOOBaHMAMHU (pelepanbHOro rocynap-
CTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa, YTBEPKICHHOTO NpukazoM MwunHoOpHayku Poccuii-
ckoit ®enepaunu ®I'OC BO, yrBepxkaenHblil npukazoM MunoOpHayku Poccun ot 12.09.2016
Ne 1165, u ocHOBHOI npodeccroHaNbHONW 00pa30BaTENbHON MPOrpaMMbI MMOATOTOBKU «TexHo-
JIOTMYECKOE IPOEKTHUPOBAHNE BBICOKOPECYPCHBIX KOHCTPYKIMM CaMOJIETOB M BEPTOJIETOBY IO
cnenuanbHOCTH «24.05.07 CamoeTo- U BEPTOJIETOCTPOCHUEY.

3amaun  gucum- | 1. JlaTh cTyaeHTaM (CIIyIIATENsIM) 3HAHUS O: CTPOCHUH, AShOPMHUPO-

TIJTAHBI BaHuH, pazpymieHud KM 1 KOHCTPpYKIIMOHHOM MPOYHOCTH; O METOJAX
pacyera ynpyrux xapakrepuctuk KM, npo4yHOCTH KOMIO3ULIMOHHBIX
KOHCTPYKIUMA

2. CdopMupoBaTh 3HaAHUS, YMEHUS U HABBIKH BBITTOJTHECHHS ITPOCKTH-
POBOYHBIX M MPOBEPOYHBIX PACUETOB PJIEMEHTOB KOHCTPYKIIUI U3 TONHU-
MEPHBIX KOMITO3UITHOHHBIX MaTEPHUAIIOB

3. CocTaBisaTh TEXHOJOTUUYECKHUE MPOIECCHI U3TOTOBJICHUS JTFO00TO M3-
JIEHS U3 TIOJIMMEPHBIX KOMIO3UIITMOHHBIX MaTEPHAJIOB, BEHIOMPATH HEOO-
XOJIUMOE TEXHOJOTHYECKOE OCHAIIICHHE, aBaTh KBATU(UIIUPOBAHHbIC
KOHCYJIbTAIIUU IO ONTUMAJIbHBIM TE€XHOJIOTHUSM JIJIs1 U3TOTOBJICHUS JTFOOBIX
n3nenuit us [TIKM.

4.  HayuuTth HCHIOJB30BATh MPOTPAMMBI HHKEHEPHOTO aHANIM3a JJIs MO-
nenupoBanus uzaenuit uz KM

OcHoBHble pazne- | CTpoeHue U CBOKWCTBAa KOMIIO3UTOB

ael / Tembl nuc- | OO0Imue BOMpOChl MPOSKTUPOBAHUS KOHCTPYKLIUN U3 MOJIMMEPHBIX KOMIIO-
UIUIMHBI 3ULMOHHBIX MaTEPUAJIOB.

[IpoekTupoBaHue 3JIEMEHTOB KOHCTPYKIMIA U3 CIOUCTBIX KOMIIO3UIITMOHHBIX
MaTepHaIOB.

Cneunduueckre 0cOOEHHOCTH CBOWCTB U CTPYKTYPhI KOMITO3UTHBIX Mate-
pHAJIOB.

IIpon3BOACTBO HAIIOJHUTENIEH U CBA3YIOLLIETO.

MeToap! ¥ c1OCOObI N3roToBIeHUs u3aeauii n3 [1IKM.

TexHOoI0rUM U3TOTOBIEHUS pa3nuUHbIX u3aenuil u3 [IKM.

KonTposs kauecTBa uznenuii u3 KM




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

[Ipouecc uzydenus nucuuruinnbl «lIpoekTrpoBaHre KOHCTPYKIMI M MPOU3BOACTBO U3-
JENU U3 KOMITO3UIIMOHHBIX MAaTEpUajIoB) HAIpaBJIeH Ha (JOPMHUPOBAHHE CIICTYIOIIUX KOMIIE-
teHuii B coorBeTcTBUH ¢ PI'OC BO 1 0cHOBHOI 00pa3zoBatenbHON ITporpammoit (Tabnuma 1):

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Koz u HaumeHo- [Tnanupyemsble pe3yabTaThl 00yUeHHs 110 IPaKTHKE
BAaHHME KOMIIETCH-
uu Ilepedens 3HaHUU IIepeyens ymeHnuit [IepeyeHp HaBBIKOB

[TpodeccrnonanbHO-CIIeIUATH3UPOBAHHBIC

[1CK-4.1 crioco6- | KoHCTpyKIIMOHHBIE u | Onpenensate QU3UKO- | METOJAMH MaTeMaTHue-
HOCTBIO M TOTOB- | TEXHOJIOTMYECKHE CBOM- | MEXaHMUECKHUE  Xa- | CKOTO MOJAEIMPOBAHUS
HOCTbBIO Y4aCTBO- | CTBa KOMIIO3UTOB, Kjac- | pPAKTEPUCTHUKUA KOM- | U BBIUHCIUTEIBHOTO
BaTh B pa3paboT- | cM(UKALKIO KOMIO3UTOB, | TO3ULMOHHBIX MaTe- | HKCIEPUMEHTA,

K€ IIPOEKTOB JIe- | KOMIIOHEHTBl ~ KOMIIO3H- | PHAJIOB; CAD/CAE-cucremamu

TaTeJbHBIX alllla- | UOHHBIX  MAaTepUaloB, NOAOMpaTh MPUMEHS- | IPOEKTUPOBAHHUS M MO-
paToB pa3NUYHON | (U3MYECKHE COOTHOILIE- | EMbIe  KOMIIPECCOp- | ACNUPOBAHUSA  JJIEMEH-
KOHCTPYKLUU HUS U METOABI NPOEKTH- | HBIE YCTAHOBKM M | TOB MAlIMH, KOHCTPYK-
poBaHMsI  W3IENMM U3 | 00OpydOBaHHWE, MpHU- | [UH, COOPYXKEHUH U
KOMIIO3ULIMOHHBIX Mate- | OOpbl,  anmaparypy | IpuOOpoB U3 KOMIIO3U-

pHaos; IS~ U3TOTOBJICHUS | TOB;
Teoputo MHOTOCIOMHBIX | KOMIO3UTHBIX HU3Je- | HaBbikamu 1o paspa-
IUIACTUH U 000JIoYeK, | JIuid 0OTKe TeXHOJIOruYe-
Mozaenu  nedopMuUpoBa- CKOM M KOHCTPYKTOp-
HUS MHOTOCIOMHBIX KOH- CKOM JIOKyMEHTAIIHH,
CTPYKLIMI. 110 ONITUMM3ALUUA TPU-
TeXHOJIOTUIO H3rOTOBJIC- HUMaeMEbI€ TEXHOJIOTH-
HUS  DJIEMEHTOB  KOH- YECKUX PEIICHHI 10
CTPYKIIMI U3 KOMITO3UTOB HM3COTOBJICHUIO U3CIUH
n3 [IKM.

3 MecTo AUCHUILINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHO MPOrpaMMbl

Jucuunnunaa «lIpoektupoBaHre KOHCTPYKIMM U MPOU3BOJCTBO U3JIEIUN U3 KOMITO3HIIU-
OHHBIX MaTepHaJoBy u3ydaercsa Ha 5 kypce,10 cemectpe.

JlucuuniuHa BXoIUT B cocTaB Ooka 1 «JlucuuniauHel (MOAY/IHM)» U OTHOCUTCS K Bapua-
TUBHOU YacCTH.

Jl511 0cBOEHUS TUCIUIUIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / WUJIM OMBIT MpaK-
TUYECKOH JIeITeTbHOCTH, CHOPMUPOBAHHBIE B ITPOLIECCE N3YUEHUS AUCUUIUINH / pakTHK: «KoH-
CTPYKIIUSI CAMOJIETOB M BEPTOJIETOBY, «/leTanu MallMH M OCHOBBI KOHCTPYHPOBAHUD», «A3poO-
JUHAMHKa caMoJIeToB», «KoHCTpyHnpoBaHMe feTanel 1 y3JI0B arperaroB caMoJIeTOB», «l a3oBble
U TUJIPaBINYECKUE CHCTEMBI JIETAaTENbHBIX anmnaparoB», «CucrteMbl U 000pyJOBaHHE camoJie-
TOB», «CTaTHCTUYECKHE METO/bl OLCHKH HAJeKHOCTH TEXHMUYECKHX cHcTeM», «ObecredeHne
3aJIaHHOTO pecypca KOHCTPYKIUH camosieToB», «IIpom3BojicTBeHHas] MpakTUKa (KOHCTPYKTOP-
CKas [IPaKTHKa), § CEMECTPY.

3HaHMsI, YMEHUSI U HaBBIKU, chopMHpOBaHHBIEC MPU U3YUYEHUU NUCUUIUIMHBI «lIpoekTu-
pOBaHUE KOHCTPYKUHUI M MPOM3BOJCTBO M3JENHUN M3 KOMITO3UIIMOHHBIX MaTepUalioB», OyIyT
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BOCTpPeOOBaHbI NMPH M3YyYCHUU MOCIENYIONMX JUcUUIUMH: «Hamge:xxHocTh, 0€30macHOCTh U HKH-
BYUYECTb», «IJKCIIIIyaTallMOHHAsI TEXHOJIOTHYHOCTh U HAJIEKHOCThY, «IIpon3BOJACTBEHHAs Ipak-
TUKA (IPEeIAUIIIOMHAsS] IPAKTUKA).

HucuuruinHa «IIpoexkTupoBaHue KOHCTPYKIMN U IPOU3BOICTBO U3/EIHUNA U3 KOMIIO3HIIH-
OHHBIX MaTE€PHUAIOB» YACTUYHO pealin3yercs B popMe MPAKTUIECKON MOATOTOBKH.

HucuumuinHa «IIpoexTupoBaHue KOHCTPYKIMN U IPOU3BOACTBO U3JEIHUNA U3 KOMIIO3HIIU-
OHHBIX MAaTEpUAIOB» B paMKaX BOCIHTATEJIbHON pabOTHI HallpaBl€HAa HA BOCIMTAHHUE YyBCTBA
OTBETCTBEHHOCTH M YMEHHSI apryMEHTHPOBATh, CAMOCTOSATEIBHO MBICINUTh, CUCTEMbl OCO3HAH-
HBIX 3HaHUH, OTBETCTBEHHOCTH 32 BBINOJIHEHUE YUEOHO-IIPOU3BOICTBEHHBIX 3aJaHUM.

4 O0beM AUCHUNJIMHBI (MOAYJIs) B 3aUeTHBIX eIMHUIIAX C YKAa3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKHX YacOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0O padoTy 00y4alomuXxcs ¢ npemnojaBa-
TesieM (110 BUAaM yUeOHbIX 3aHAITHII) U HA CAMOCTOSITEJIbHYIO PpadoTy 00y4arommuxcs

O6mas Tpya0eMKOCTh (00beM) NUCHUIUIMHBI COCTaBseT 6 3.€., 216 akaz. gac.
Pacripeneneare oObemMa TUCHUIUIMHEI (MOJYJIs) IO BHJaM YYeOHBIX 3aHSATHH MPEACTABICHO B
Tadiauue 2

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJTYJIS) IO BHIAM YUEOHBIX 3aHSATHIM

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1as TpyA0€MKOCTh AUCITUTUTHHBI 216

KonTtakTHas ayiuTopHas padoTa odyyaloumxcs ¢ npenogasaresiem (mo | 56
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEeKIUOHHOr0 THNa (JIEKIMU W MHbIe yueOHbIEe 3aHATHS, npeny- | 14
CMaTpHBaroIlue NMPEeUMYILECTBEHHYIO Nepeady yueOHoi MHpOopMaluu rne-
JIaTOTUYECKUMH paOOTHUKAMU), B TOM YHCIIe B (JOpMe MPAKTHUECKOU IMOJI-
TOTOBKH:

3aHATHA CEeMHMHAPCKOI0 TUMNAa (CEMUHApbl, MPAKTUUYECKHUE 3aHATHS, Ipak- | 42/8
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI M MHbIE aHAJOTHYHBIE 3a-
HATUS), B TOM 4uCie B (popMe MpaKTUIECKON MOATOTOBKHU:

CamocrosiTeibHAsE padoTra o0ydyawmUXcd MW KOHTaKTHasi pabora, | 124
BKIIIOUAIOIIAs] TPYMIOBBIE KOHCYIbTAIlMH, MHAUBUIYAIbHYIO PaboTy 00Yy-
Yaromuxcsa ¢ npernogaBaTciiiMu (B TOM YHUCIIC WHAWBUAYAJIIBHBIC KOHCYJIb-
Talumn); B3aMMOJICHCTBHE B AIIEKTPOHHOMN UH(OPMAIIMOHHO-
00pa3oBaTeNbHOM Cpefie By3a

[TpomexyTounas aTTectanus odydaromuxcs — Kypcoas pabota, Ox3amen | 36




5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaACOB M BU/I0B Y4eOHOM

padoThI

Tabmuna 3 — CTpykTypa v cofepKaHue TUCITUTUINHBI (MOJTYIIS)

HanmeHoBaHMe pa3ziesioB, TEM H COJIIEP-
KaHUE MaTepHaia

Buipl yueOHO#M pabOThI, BKITIOYAs CAMOCTOSITEILHYIO
paboTy 00yJaroIUXCs M TPYJOEMKOCTH (B Yacax)

KonTakTHas pabora npenoaasarens ¢ 00y-

HaromInuMUCsH

Jlekuun

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

JlabopaTtopHubie
3aHSITHS

CPC

Tema 1. CTpoeHne u cBoiicTBa KOMIIO-
3uTOB. OCHOBHBIE OINpEACIEHUs, Kiac-
cudpukauusg KM, npuHumn apmMupoBaHus,
OCHOBHBIC MaTepuallbl CBA3YIOIIUX U ap-
MUPYIOIIMX 3JIEMEHTOB, CBOWCTBa Ipa-
HUIIBI pa3fiesia, TKAHEBble KOMITO3UIIMOH-
Hble MaTepuaibl, PU3NKO-MEXaHUYECKUE
CBOMCTBA KOMITO3UTOB

4

10

Tema 2. O0mue BONpoOChHl NPOEKTHPO-
BAHUSl KOHCTPYKLIMH M3 MOJHMEPHBIX
KOMIIO3HIIMOHHBIX MATEPHAJIOB. Y POB-
HU CTPYKTYpHOM HEOAHOPOJHOCTU KOM-
MO3UIMOHHBIX MarepuanoB. Mukpome-
xaHuka, OCHOBHbIE COOTHOIICHUS MeXa-
HUKA  KOMIIO3UTOB. MojennupoBaHue
ynpyrux xapakrepuctuk KM, HJIC,
KPUTEPUN IIPOYHOCTH, MEXAHUKA pa3py-
HICHHUS.

16

Tema 3. IIpoekTupoBaHNe 3/IeMEHTOB
KOHCTPYKUIMHA M3 CJIOUCTHIX KOMIIO3H-
HMOHHBIX MaTepuaaoB. COOTHOIICHUS
JUISl CIIOMCTBIX KOMIIO3UIIMOHHBIX MaTe-
puanoB. OTambl MNPOEKTUPOBAHUS 3Jie-
MEHTOB KOHCTPYKIIMH U3 KOMIIO3HIIMOH-
HBIX MaTepHaioB. MeTOIbl MPOEKTHPO-
BAaHMS AJIEMEHTOB KOHCTPYKIUN U3 KOM-
MO3UIMOHHBIX MaTepuaioB. [IpoekTrpo-
BaHME TMOAKPEIUICHHBIX KOMIIO3UTHBIX
nanenei. PacyeT MHOTOCIIOMHBIX KOMITO-
3UTHBIX Oanok. [IpoekTUpoBaHUE KOH-
CTPYKUHUN-000JI04€K W3 KOMIIO3UI[MOH-
HBIX MaTepUAJIOB.

16

Tema 4. Cnenuduyeckne 0C00EHHOCTH
CBOWCTB H CTPYKTYPbl KOMIIO3UTHBIX

16




MaTepuanoB. KOMIOHEHTHl HOIMMEp-
HBIX KOMIIO3MLIIMOHHBIX  MAaTE€pHAaJIOB.
I'pannnsl pasnena Ilpumenenue mnonu-
MEPHBIX KOMIIO3UIIMOHHBIX MAaTepHaloB
B KOHCTpyKUuu camoisietoB. HomeHkna-
Typsl u3aenui uz [TIKM.

Tema S. IIpousBoacTBO HANOJIHHUTEJIEH
u cBssywomero. IIpousBoacTBo crek-
JISIHHBIX, YTOJIbHBIX, OPraHUYECKHUX BO-
JIOKOH, JIEHT, TKaHEW Ui M3TOTOBIEHUS
KOMIO3UTHBIX u3nenuid. [Ipon3BoacTBO
IIOJIMMEPHBIX BOJIOKOH. «MOKpoe» H3ro-
TOBJICHUE BOJIOKOH. IIpon3BOACTBO BO-
J0KOH u3 pacruiaBa. CocraBieHue 070K
CXEM 3TalloB MPOU3BOJCTBA HAIIOJIHUTE-
nen.

OcHOBHBIE CBEJIEHUS 110 THUIIAaM CBSI3YIO-
mux. OcoO0eHHOCTH LUKIIOB (hOpMOBaHHUS
SNOKCUAHBIX CMOJI, OTBEPKICHHUE CBS-
3ylomux. Pexxumpl U 1HMKIBI GopMOBa-
Hus. BeiOop cBsA3yloIIero M HamoJHuTe-
TS Ui pa3pabdOTKU TEXHOJOTHH H3Ir0-
TOBJICHUA u3zenus. MeTonsl ompenerne-
HUs Ka4eCTBA HAHOCUMOTO CBSI3YIOLIETO.
HccnenoBanue JIMIKOCTH, COAEpKaHUS
BJIarM B CBS3YIOIEM, COJEpkKaHUE pac-
TBOPUMOM 4acTu cMoJibl. M3rorosieHue
IIPENPETOB.

16

Tema 6. MeTroabl H c11oCO0OBbI M3r0OTOB-
Jenus usaeaui u3 IIKM. Bapuantsl u
METO/bI NepepaboTKN KOMITO3UTHBIX Ma-
TEpPUAJIOB B U3JENNs: BAKYyMHBII METO/,
IIPECCOBAHUs, AaBTOKJIABHBIM U BaKyyM-
aBTOKJIaBHBIA. OTMEUEHBI UX OCOOEHHO-
CTM mnpuMeHeHus. M3rorosieHue usne-
mui n3 [IKM mMerogoM BakyyMHOIo u
aBTOKJIaBHOrO (opmoBaHus. [IpuHiun
aBTOKIaBHOro (opmoBaHus. OcoGeHHO-
cT (opMOBaHMS BaKyyMHOI'O METOA,
MIPECCOBAHUS, WMHXKEKIMS CMOJIBI IO
JaBJICHUEM

18

Tema 7. TexH0JOrMM H3rOTOBJIEHHUA
pasimunbixX usgeanid u3 IIKM. Dramnsl
dbopMoBaHUS M OCOOEHHOCTH BBITIONHE-
HHUS KaKgoro u3 stanoB. CBeneHHS 00
ocHacTke. OCOOCHHOCTH TPOEKTHUPOBA-
Husa. TpeboBaHUs MpU MPOEKTUPOBAHUU
K METAUIMYECKHM H HeMETaIHYEeCKUM
ompaBKaM M OCHAcTKe. BapmaHThl OCHa-

4%*

12




CTOK 1151 popmoBanus u3aenuii u3z [IKM.
OcobeHHOCTH pa3pabOTKA TEXHOJIOTHYE-
CKHX ITaloB IO M3TOTOBJICHUIO U3AEIUI
u3 [IKM Ymenue o nmoadbopy nmpumMeHs-
€MBIX KOMIIPECCOPHBIX YCTaHOBOK U
o0opynoBaHus, MpUOOPOB, ammaparypbl
JUIsL U3TOTOBJIEHUS KOMIIO3UTHBIX H3J1E-
muii. OcobeHHocTH (QopMOBaHUS H3e-
muit u3 I[IKM: BbIOOp OCHACTKM, HAIOJ-
HUTEJIS, CBA3YIOLIET0, BCIOMOTaTeIbHbIX
MaTepuanoB. TeXHOJOruu HU3rOTOBICHUS
Tpexcioitnbix nanened uz [IKM. Texno-
JIOTUSl U3TOTOBJICHUS NAHENIN CTaOUIn3a-
Topa. TexHomorus W3roTOBJIEHUS JIOMa-
CTU BepTojeTa. BapuaHThl TEXHOJIOTHH
U3TOTOBJICHHSI TPEXCIOWHBIX IaHeNel u
MOHOJIUTHBIX KPUBOJMHEHHBIX TOBEPX-
HocTel.  TexHoorus  W3rOTOBICHHS
TpyOUaThIX JJIMHHOMEPHBIX  HW3JENHUi.
TexHOMOorusi M3roTOBJIEHHS TOJICTOCTEH-
HEIX U3ICIIUNA

Tema 8. Konrpoas kauecTBa u3aemii
u3 KM.

TexHonmorumueckue ne(EeKTbl B KOMIIO-
3UTHBIX U3JENUSX, UX KIaccupUKaIus.
Bapuantsl meTonoB KoHTpoussa. KoH-
TPOJIb KauecTBa JAeTallel U3 MOJIUMEPHBIX
KOMITO3HIIMOHHBIX MatepuanoB. Croco-
OBl YKIIQJK{ CJIOEB Tperpera Ajs Moiy-
YEHUsT PABHONPOYHOTO M3JEIHS U3
[IKM. MeToabl KOHTpOJISI KauecTBa M3-
nenuid u3 [IKM B caMoOJeTOCTpOEHUU.
OCHOBHBIE METOJIbI KOHTPOJIS W3JAeNui
u3 [IKM. Pa3zpaboTka TexHOIOrnuecKoi
U KOHCTPYKTOPCKOM JTOKYMEHTallUM IO
OTNITUMHU3ALIHH.

2%k

10

HNUTOI'O no ntucounjanue

14

28

14

116

* peanu3yercs B ¢popMe NPAKTHYECKOI MOATOTOBKH
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6 BHeaynuTopHasi caMocTOsITeIbHASI PA00Ta 00y4aIOIIMXCH MO JUCUMUILIHHE (MO-
AyJI10)

[Tpy nmnaHupoOBaHUM CaMOCTOSTEIBHOW PabOTHI CTYACHTY PEKOMEHIYETCSI PYKOBOICTBO-
BaThCSI CIIEIYIOIIUM Paclpe/Ie]ICHUEM YacoB Ha CAMOCTOSTENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PekomenyeMoe pacnpe/iesieHe 4acoB Ha CAaMOCTOSITENIbHYIO paboTy

KOMIOHEHTHI caMOCTOATENbHOM paboThI KonnyecTBo yacos
W3yueHue TeopeTnyecKux pa3enoB TUCIUILINHBI 18

IToaroroBka K 3aHATHUAM CEMUHAPCKOTO THUIA 52

IToaroroBka u oopmiIeHHE KypCOBOM pabOTHI 54

Hroro 124

7 OueHoYHbIE CPeCTBA IJIf IPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMeKYTOYHOMI
aTTecTanMu 00y4aroMXCH N0 JMCUMILINHE (MOLYJII0)

@DOoH/T OLIEHOYHBIX CPENICTB JIJIsi TPOBEACHUS TEKYIIET0 KOHTPOJIA YCIEBAEMOCTU U TMPO-
MEXXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMILIEKT KOHTPOJIBHBIX 33JIaHUM WM MHBIX MATEPHUAIOB, HEOOXOIMUMBIX JIJIs
OILICHMBAHMSI PE3yAbTATOB OOYUYEHUS MO JUCIUILIMHE (MOAYIIO), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMaKHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYecKOe M HH(POPMALMOHHOE O0ecTedeHne JUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHas quTEpaTypa

1. AnackuH, A.M. MarepuaioBeieHne W TEXHOJIOTHS METAUTMYECKUX, HeMe-
TAIIMYECKUX M KOMIIO3UIMOHHBIX MaTepHalloB : Y4eOHHK [DJeKTpoHHBIH pecypc] / A.M.
Anackun, A.H. Kpacaosckuii. — M. : DOPYM : UTHOPA-M, 2018. - 400 c. / ZNANIUM.COM
. DJIEKTPOHHO-OMOMMoTeuHass cucrema. — Pexum poctyma: http://znanium.com/catalog.php?,
OTpaHUYEHHBIN. - 3aril. ¢ KpaHa.

2. baraes, A.A. KoMNo3UIIMOHHBIE MaT€pHAIIbL: CTPOCHHE, NTOJIyYE€HNE, IPUMEHEHNE
: yaueOHoe ocobue m1st By30B / A. A. bataes, B. A. baraes. - M.: Jloroc, 2006. - 398c.

3. I'yceBa, P. 1. OcobeHHOCTH MPOM3BOJICTBA KOMIO3UIIMOHHBIX MOJIMMEPHBIX U3-
nenuii B camosieToctpoeHun : ydeb. mocoouwe / P. WM. TI'yceBa. — Komcomoinbck-Ha-Amype:
®I'BOY BO «KHAI'TY», 2017. - 165 c.

4. I'ycesa, P.1. IIpon3BoacTBO U3AEINN U3 MOJUMEPHBIX 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 KOHCTPYKIIUN W3 IMOJIUMEP-
HBIX KOMIIO3UTOB: YueOHoe nmocobue ains By30B / P. . I'yceBa, A. B. BsinoB. — Komcomonbek-
Ha-Amype: U3n-Bo KI'TY, 1995. - 95¢.

6. Kum, B.A. Komnosunuonssle matepuansl. KOMIOHEHTH JUCIEPCHOYNPOYHEH-
HBIX TIOJIMMEPHBIX KOMITO3UTOB: yue0. mocodue ais By30B / B. A. Kum, P. B. Kypraues. - Kom-
comoinbCck-Ha-AMype: U3n-Bo Komcomonbckoro-na-Amype roc.texs.yn-ta, 2010. - 103c

7. [TonumepHbIE KOMITO3UIIMOHHBIE MaTepranbl: CTpyKTypa, CBOWCTBA, TEXHOJIOTHUA :
yuebHoe mocobue st By3oB / [lox obmi.pen. A.A.bepnuna. - CII6.: IIpodeccus, 2009; 2011;
2008. - 558c.

8. TeimkeBuy, B.H. [IpoyHOCTH KOMIIO3UIIMOHHBIX MaTEpUANIOB : yueOHOE TTocooue
quist By30B / B. H. Teiukesuu, b. H. Kopues. — Xabaposck: U3n-Bo Xa-6apoBckoro nosu-
TeXH.uH-Ta, 1991. - 99c¢.
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9. Yymanus, A.C. OcHOBBI aBHa-U PaKETOCTPOCHUA: YUeOHOe mocodue AJisi By30B /
A. C. Yymanun, B. U. Epmios, K. A. Makapos u ap. — M.: Uadpa-M, 2008. - 992c.

8.2 JlonmoJiHUTe/ILHASA JIUTEpPATYypa

1. boratoB, B.M. TexHonoruss M3roTOBJIEHMS arperaToB JIETKMX CAMOJIETOB U3 IO-
JUMEPHBIX KOMITO3UIIMOHHBIX MaTepHaaoB [DIEKTPOHHEIN pecypc]| : y4ebd. mocodue / braros
B.1., Kporusenties JI.A., [llaxmuctoB B.M. — Camapa, 2006. / bubmmoPoccuka: 31eKTpoHHO-
Ooubnmuoreynast cuctema. — Pexkxum jmoctyma: http://www.bibliorossica.com/catalog.html?In=ru,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

2. Kanuronos, A. M. ®u3nuKko-MexaHUUECKHUE CBOICTBA KOMITIO3ULIMOHHBIX MaTEpH-
ajoB. YHIpyrue cBocTBa [DnekTpoHHBIA pecypc] : moHorpadus / A. M. Kanuronos, B. E.
Penpkun. - Kpacnosipck: Cub. denep. yu-t, 2013. - 532 c. // ZNANIUM.COM : 31eKTpOHHO-
OoubimoTeyHas cucreMa. — Pexkum moctyma: http://www.znanium.com/catalog.php, orpanuueH-
HBII. — 3ari. ¢ sKkpaHa.

3. Kommno3urmonnsie Matepuaisl : cnpaBounuk/ B. B. Bacunbes, B. [I. IIpotacos,
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 mis By30B / M. A. Ky3emun, [I. JI. Jlebenes, b. I'. [Tonos;
nox pexn. B.JI. Janunosa. - M.: U3n-so MI'TY um. H.D.baymana, 2012. - 342c.: un.

5. [Tanun, B. ®. Konctpykuuu ¢ 3amoHuTeneM : cnpaBodauk / B. @. ITanuH, 1O. A.
I'mankoB. — M. : Mamnoctpoenue, 1991. — 272 c.
6. Uepenaxun, A. A. MaTtepuanoBeeHne [ DIeKTpoHHBIN pecypc] : yueOHuk / Uepe-

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

7. [llepuenko, A.A. ®OU3MKOXMMHSI U MEXaHMKAa KOMIIO3ULIMOHHBIX MaTEpUaJOB:
yueb. nocobue 1t By30B / A. A. llleBuenko. - CII6.: I[Tpodeccus, 2010. - 223c.

8.3 MeToanyecKkue YKazaHudA QJadA CTYACHTOB IO OCBOCHUIO THCHUIIJIUMHDI

1. I'yceBa, P. . OcobeHHOCTH MPOM3BOACTBA KOMIIO3UIMOHHBIX MOJUMEPHBIX
U3JeIUil B caMoJIeTOCTpoeHuw ; yueh. mocoduc / P. M. I'vecra. || KovcoMonhek-Ha-AMype :
®I'BOY BO «KuAI'TY», 2017, 165¢.

2. I'yceBa, P. 1. IIpon3BOACTBO M3EIMN U3 MOJIMMEPHBIX KOMIIO3UTHBIX MaTepHa-
aoB : yueb. Ilocobue / P.U. I'yceBa. — Komcomonbck-Ha-Amype : Komcomomnbck-Ha-Amype
:OI'BOY BIIO «KHAI'TY», 2013. - 135 c.

8.4 Cospemennsbie npogeccnoHanbHble 0a3bl JAHHBIX U MH(OPMALMOHHBIEC CIIpa-
BOYHbIE CHCTEMBbI, HCIOJIb3yeMble NPH OCYLIECTBJEHHH 00pPa30BaTeJbLHOIO
npounecca no JTUCHHUIVINHE

1. Dnexrponno-6ubanoTeunas cuctema ZNANIUM.COM J[lorosop Ne 4997 »6¢ K3 21
1 2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (c 17 anpens 2021 r. o 16
anpens 2022 1.).

2. DnexkTpoHHo-O6nbMMoTeunas cucrema [PRbooks Jlunenzuonnsiii norosop Ne EIT 44/4
Ha TMpeIoCTaBICHUE JIOCTyNa K D3JIeKTPOHHO-OMOmmoreunoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 ¢espans 2021 r. (c 27 mapta 2021 r. o 27
mapra 2022 r.).

3. O6pazoBarenbHas iargopma "FOpait". JloroBop Ne EI144/2 Ha okazanue yciyr 1o
IpeJoCTaBlIeHUI0 A0CTyna K oOpa3oBarenbHoi miardgopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 derpans 2021 1. (c 07 deBpans 2021 r. mo 07 dpespans 2022 1.).



11

4. Hayunas snexkrponnas o6ubimoreka eLIBRARY.RU. Jlorosop Ne EIl 44/3 na okaza-
HUE YCIYT JOCTyna K 3ieKTpoHHbIM u3nanusm MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 1. (¢ 04 dheBpans 2021 r. mo 04 perpans 2030 1.).

5. CnpaBounas npaBoBas cuctemMa Koncynprant [lmtoc. Jlorosop Ne 45 ot 17 mas 2017
(6eccpouHbIit).

6. IIpesuaentckas 6ubnuoreka uM. b.H. Ensiinna https://www.prlib.ru/ be3BozmesaHoe
[10JIb30BaHKE (OTKPBITHIN 1OCTYI).

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

8. Hayunas snextponHnas OuGnmoreka "KubepJlenmnka" https://cyberleninka.ru/ bes-
BO3ME3/THOE MOJB30BAHKUE (OTKPBITHINA JOCTYI).

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
NUCaHUEM Yy4YeOHbIX 3aHATUU. SI3bIK 00ydeHus (mpenojaBaHus) - pycckui. Jlyig Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS POJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBaHuM CBOEW MHAMBHIYaIbHOM 00pa3oBaTeNbHON TpaeKTopuM oOyuaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUIMX JUCUUIUIMH U MPO(ECCHOHAIBHBIX MOY-
JIel, OCBOCHHBIX B MPOIIECCE MPEIISCTBYIONIET0 00YYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yUaroiie-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc NpH NpernojaBaHuy Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TpPaau-
[IUOHHBIX, NTHHOBAIIMOHHBIX M WH(POPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpagunnoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUHU MPEACTaBIEHbI JIEKIUIMU U CEMUHAPCKUMH (IPAaKTUYECKH-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUHU UCIIONB3YIOTCA B BUJE LLIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHATui. MHpopMamoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS IYTEM AaKTHUBU3ALUKU CaMOCTOSITEIIbHON paboThI
CTYZICHTOB B MH(OPMALIMOHHOIN 00pa30oBaTebHOIl cpene.

9.2 3auaTHd JeKIMOHHOT0 THIIA

JIeKIMOHHBII KypC MpeanoaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHHKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HAaMOONBLIMKM 00beM HMH(pOpMaMU U oOecreynBaTh
Oosee riry0okoe MOHMMaHUE y4eOHBIX BOIPOCOB MPHU 3HAUMTEIHHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHara.

9.3 3aHATHA CEMHUHAPCKOI0 THIIA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3ainio JEKIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUs Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBJISIETCS 00CYXkJIeHHe Haubosee npodsieM-
HBIX M CJIOKHBIX BOIPOCOB IO OTJEIbHBIM T€MaM, a Takke pa30op MpUMEpPOB U CUTyalUi B
ayJIUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareist BXOIAT: OKa3aHHE METOJUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:
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- OTBETHI Ha BOIIPOCHI, IIpeyIaraéMble IIPENo1aBaTelIeM;

- y4acTHe B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBet f0oKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUIKU HA MCTOYHUKH.

JIoknansl ¥ ONIOHUPOBAHUE JTOKJIAJOB IIPOBEPSAIOT CTENEHb BIJIAJCHUS TEOPETHYECKUM
MaTEepUaIOM, a TAK)KE KOPPEKTHOCTb U CTPOIOCTh PACCYKIACHUM.

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

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4YarOMXCs MO JMCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYIAEHTOB — 3TO MPOLIECC AKTUBHOTO, IEJICHANPABIEHHOIO
npUOOpETEeHNs CTYIEHTOM HOBBIX 3HAaHUM, yMeHUil 0e3 HenoCPEeACTBEHHOIO0 y4acTHsl Mpenoja-
BaTels, XapaKTEPU3YIOIIUICS TPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM M
OLIEHKOH pe3ysbTaToB AeATENbHOCTH 00YyJaroLIerocs.

Lenu camocTosATENbHOM pabOTHI:

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

- yri1yOJieHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

- (hopMupoBaHrEe yMEHUH MCIIONB30BaTh HOPMATHBHYIO M CIIPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH M
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CTIOCOOHO-
CTEH K CaMOPAa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIU3aLluu;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUs OpraHu3ay CaMOCTOSATENIHOW pabOThl CTY/IEHTOB BKIIIOUAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHOM paboThl CTYIEHTOB MOMKET
IPOXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOIXOIUTh K CAMOCTOATEIbHOW paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpAOOTKE €AMHCTBA B3IVIAZ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUs ONPECICHHBIX HABBIKOB M MCIOIb30BaHUS Mpodec-
CUOHAJIbHOW JIUTEPATYpHI.

9.5 Meroanueckue yKa3aHus JJis1 00y4alOUIMXCS 10 OCBOCHUIO 1M CLUTLIIHHbBI

[Ipu n3yueHnn TUCHIUTITUHBI 00 YJAIOIIMMCS 11eTIECO00Pa3HO BHITIOIHATH CIECIYIONIUE Pe-
KOMEHJIaINH;

1. U3yuenue yueOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasaena mo yueOHUKY MM KOHCTIEKTHBIM MaTepuaiaM
PEKOMEHYETCS TIO MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS, TOHATHS pa3jie-
Ja.

3. Oco0oe BHUMAaHHE CIIECIYET YJSTUTh BBHITIOJIHEHUIO OTYETOB IO MPAKTUYECKUM 3aHSITH-
SIM U UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSITENTFHYIO padoTy.

4. Bca TemMaTuka BOIPOCOB, M3YyYa€MbIX CAMOCTOSITEIBHO, 3aa€TCS HA JICKIMUSAX MPEINo-
naBareneM. MM ke garoTcs MCTOYHMKH (B MEPBYIO OYepelb BHOBb M3/IaHHBIE B MEPUOIUYECKON
Hay4HOM JUTEpaType) Il O0Jee NeTaaTbHOTO MOHUMAaHHUS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.
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[Tpu camocTosATENBEHOM MPOPaOOTKE Kypca 00yUdaronIfecs JOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuan U AOINOJIHUTh
€ro C Y4eTOM peKOMEHOBAaHHOM M0 JaHHON TeMe JUTepaTyphl;

- U3yYUTh PEKOMEHIOBaHHYIO JTUTEPATYPY, COCTABIISTH TE3UCHI, aHHOTAIUN U KOHCIIEKTbI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOSTENbHO BBINOIHATH 33/1aHUS, aHAJIOTMYHBIE ITPE/IaraéMbIM Ha 3aHATHUSAX;

- HCIIOJIb30BATh IS CAMOMPOBEPKHU MaTepralibl JOH/IA OLIEHOUYHBIX CPEJCTB.

10 Onucanue MaTepHAJIbHO-TEXHUYECKOT0 o0ecredyeHusi, He00X0AMMOro JJIsl 0CY-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pPyI0BaHUE

JU1s peanu3aly MporpamMMbl JUCLUILUTMHBI UCIOJb3YEeTCS MaTepUalbHO-TEXHUUECKOE 000py-
nosanue, KHAI'Y u obopynoBanue Ha nipennpusitin KHAA3 (p paMkax IpaKTUYECKOH TOTOTOBKH).
[lepedyenp mokymaemoro oOOpYyJOBaHUS M MaTEpPHAIbHO-TEXHUYECKOTO OCHAIIECHUS MpH-
BeJICH B Tabmue S.

Tabmuma 5 — MarepuaabHO-TEXHHYECKOE 00€CIICUCHHUE TUCIUTLTAHBI

Aynuropus Hcnonszyemoe 0060pyaoBaHme Haznauenne o6opynoBanus
1 2 3
111/3
Kommnuekc-
Hasg Jabopa-
TOpUs o
aBUacTpoe-
HUIO
225/3  xom- | IIDBM, UHTepakTuBHast 10cKa BelIllonnHEHNE pacyeTHBIX U MPOEKTH-
MIBIOTEPHBIN POBOUYHBIX PabOT, COCTaBJIIEHUE OTYE-
KJ1acc TOB TO pe3yJbTaTaM BbIIOJHEHHBIX
pabot

ABroxsaB 10 40 mutpoB ¢ Temie- | Co3nanue naBieHus U (hopMoBaHHE
patypoii 10 200 °C u naBnennem 6 | u3aenuii 1o Mporpamme

— 7 at™ (m010 aTtm)
Tepmoneus ¢ npubopamu dopMOBaHHE H3ACIHA C 3amMepamu
JIaBJICHUsI, TEMIIEpATypbl, BPEMS BbI-
JIep’KKU (TEH30JaTYUKH, TPUOOpPHI 3a-
Mepa JaBJIEHUS, KOMIIPECCOP, BaKy-
YMHasl CUCTEMA)

Kontponsusle npubopsl u o6opy- | [IpoBepka kauecTBa usnenus

JIOBaHME [UIsl TMPOBEPKU KayecTBa
nanenu u3 [IKM:

NMnenaHcHBI aKyCTHYECKUN Je-

(dhekTockon
KonTpoabasle npubopsl u 06opy- | s onpeneneHus: TUOKOCTH CBSI3YIO-
JIOBaHHE LIETO Ha IIpeNpere

YeTpolicTBO I MPONUTKH BoJIO- | M3roToBieHue npenpera
KOH WM TKaHEd I IOJy4eHUs
npenpera WIA IPONUTOYHAs Ma-
LIMHA

KommiekTsl BcnoMoraTesnbHbIX Ma- | JIpeHa)KHbIE TKaHW, PAa3AeIIUTEIbHbIE
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TEPUAJIOB JJIsI IIOBBIIICHHUA Kadec- | INICHKH, IMMOPUCTBIC MAaTCpHAJIbI, IYyja-

cTBa (hOpMOBAHUS U3JETUI I'¥, MaTepUAIl sl BAKYyMHOI'O MEIIKA,
AHTUAATE3UOHHOE IIOKPBITHE, repMe-
THUK

bonBanka u ompaBka anga moaro- | OcHactka
TOBKH U3JIENHs K JOPMOBAHUIO.
I{ynaru st 60J1IBaHOK U ONPABOK.
1. OOGpa3upl KOMIIO3UTHBIX H3JIe-
JTUN U3 CTEKJIO, Yriie- U OpraHo-
IUTaCTHKA

2. O6pasupl komroHeHToB [TKM
(cBsI3yto11I€€ U HALIOJHUTEID)

10.2 TexHu4eckHe M 3JTCKTPOHHbIE CPEACTBA 00y4YeHHUSA

JleKIMOHHBbIE 3aHATHS.

Aynuropuu JUist TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBAHbI MEOETBIO U TEXHUYECKUMU CPEe-
CTBaMH OOYdYEHUS, CIy)KAIIUMU ISl TIPEACTaBIeHHUs y4eOHOH mHpopManuu OOJBIION ayauTo-
pun (HaOOpbl JIEMOHCTPAIMOHHOTO O00OpyHOBaHUs (IPOEKTOp, IKPaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUUYECKUE UIUTFOCTPALINH).

Jlns peanuzanuy JUCHUILTAHBI TOATOTOBICHBI MPE3EHTAIIUH 110 BCEM TEMaM.

IIpakTHyeckue 3aHATHS

Aynuropud ISl IPAKTHUYECKUX 3aHATUN YKOMILIEKTOBAHBI CIEMATN3UPOBAHHON Mebe-
JbI0 U TEXHHUYECKHUMH CpeACTBaMH OOydeHHs (IPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK). s
MPOBEJCHUS psAla MPaKTUYECKuX padboT npuMensitorcs [IBM.

CamocrosiTeibHas padora.

[TomerieHust A7sE CaMOCTOSTENbHON pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHSI K ceTH «VITHTepHEeT» H JTIOCTYIIOM K 3JICKTPOHHONW HH(POPMAITMOHHO -
oOpasoBatensHOM cpene KHAI'Y:

KOMIBIOTEpHBIE Ki1acchl (225 kopmyc Ne 3, 124 xopmyc Ne 3).

11 HNurble cBegenus

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

OcBoeHMe NUCHUILIMHBI 00YYarOIUMHUCS C OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBbSI
MOJKET OBITh OPTaHHW30BAHO KaK COBMECTHO C JIPYTUMHU OOYYarOUIMMHCS, TaK U B OTIEIbHBIX
rpynmnax. [Ipennonaratorcs cienuanbHble YCIOBHS U OTY4YeHUs: 00pa3oBaHus 00y4aroluMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-neqarorndeckuii cocTaB 3HaAKOMHUTCS C TICUXOJIOT0-(PU3N0TOIMYECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWJIOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJIbHBIMU MPOTPAMMaMH peadMIUTAlMd WHBATUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAS MOAEpKKa MPErnoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBHU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpeAarnoyiaraeTcsi MCIob30BaTh COIMAIbHO-aKTUBHBIE M pe-
(bIeKCUBHBIE METOIBI 00YUYEHUSI, TEXHOJIOTHH COIMOKYIBTYPHOU peaOUIUTAIIMH C TENTbI0 OKa3a-
HUS IOMOILIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLLEHUH C IPYrUMH CTYyIIEH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyneHueckoi rpymme. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEIOCTaBICHUs MaTepuaia B pas-
JUYHBIX (hopMax: ayAuadbHOM, BU3YaJIbHOW, C HCIIOJIb30BAHUEM CIELHANbHBIX TEXHMUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminHbl Junamu ¢ OB3 ocyiiecTBisieTcst ¢ UCMOAb30BaHUEM CPEICTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHHUUYECKOe 00ecreueHHe MpeyCcMaTpUBaeT MPUCIIOCO0IEHHE ayAUTO-
puit k Hyxnaam nun ¢ OB3.

dopma NpoBeeHUs aTTeCTalluy sl CTYCHTOB-UHBAIUA0B YCTAHABIUBAETCSA C YUETOM
WHIAUBUIYAIBHBIX TICUX0opu3ndeckux ocodenHocreit. st ctynentoB ¢ OB3 mpenxycmarpuBaeT-
cs1 1ocTymnHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TIEYAaTHOW WM DJICKTPOHHOM ¢opme (g IUI C HAPYMIEHUSIMH OMOPHO-
JIBUTATENILHOTO amrapara);

- B IIe4aTHOM (popMe MM AIIEKTPOHHOM (POopMe € yBETUUYEHHBIM MIPUPTOM B KOHTPACTHO-
CTbIO (IJIs1 JIML] C HAPYILIEHUSIMHU CIIyXa, peyuH, 3pEeHus);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aaHus BCIYX (IS JIUI C HAPYIICHUSIMU 3PEHU).

CryneHTaM ¢ MHBAJIUJAHOCTBIO YBEIMYUBAECTCA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYAEHTOB MpeayCcMaTpUBAETCs JOCTyMHAs (opma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

- IUCBMEHHO Ha Oymare mwiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIULl C HAPYIIECHHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapPUAHTOB C UCIOJIH30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/IBUraTEIbHOIO aiapara);

- YCTHO (7151 JTUI] ¢ HAPYIICHUSIMHA 3PSHHS, ONTOPHO-ABUTAaTEIHLHOTO aImapara).

ITpu HEOOX0AMMOCTH 711 00YUAIOIIMXCS ¢ MHBAIMIHOCTBIO IPOLIEypa OLIEHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET MPOBOIUTHCS B HECKOJIBKO 3TAIIOB.
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[Ipunoxenue 1

®OHJA OHEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

«IIpoeKkTHpPOBaHME KOHCTPYKIUMH U MPOU3BOACTBO U3AEJUNA U3 KOMIIO3ULIH-

OHHBIX MaTE€pHUAJI0B»

CrnenuanbHOCTD

24.05.07 CaMoneTo- U BEpTOJETOCTPOEHUE

Criermanusanus

TexHonornyeckoe NpOeKTUPOBAHUE BHICOKOPECYPCHBIX KOH-
CTPYKIIMH CaMOJIETOB U BEPTOJIETOB

KBanudukanus BeITyCKHUKA Wnxenep
I'on wawama mnoaroroBku (mo 2019, 2020
yueOHOMY IJIaHY)
®opma 00yueHus Ounas popma
TexHonorus 00y4eHus TpagumonHas
Kypc Cemectp TpynoemMkocCTs, 3.e.
5 10 6
Bun npomexxyTouHOM aTTecTaluu Oo6ecneunBaroliee noapasesieHue

KP, sx3amen

Kacdenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHSs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH JO0CTHKEHHs KOMIIeTeHIN I

Ta6muma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox u Haumeno-
BaHUE KOMIIETEH-
LIUHA

[Tnanupyemsble pe3ynbTaThl O0OyUYEHHUs 110 IPAKTHKE

Ilepeuenb 3HaHUI

IIepeyens ymeHnuit

[Iepeuenb HaBBIKOB

[TpodeccrnonanbHO-CIIeIUATH3UPOBAHHBIC

[1CK-4.1 crioco6-
HOCTBIO ¥ TOTOB-
HOCTBIO Y4aCTBO-
BaTh B pa3paboT-
K€ MTPOCKTOB JIie-
TaTEIbHBIX arla-
paToB pa3IMYHON
KOHCTPYKIIUU

KoncTpykinoHnHbie u
TE€XHOJIOTMYECKHE CBOM-
CTBa KOMIIO3UTOB, KJac-
CU(UKAIMIO KOMIIO3UTOB,
KOMIIOHEHTBl ~ KOMIIO3U-
LUOHHBIX  MaTEepHUaJOB,
¢usnveckue COOTHOIIE-
HUS U METOABI IIPOEKTH-

pOBaHUS  U3JEIUU U3
KOMIIO3UIIMOHHBIX Mare-
pHAJIOB;

Teoputo MHOTOCIOMHBIX
INIACTUH U 00O0JIOYEK,
Mozaenu  JaedopMHUpoBa-
HUS MHOTOCJIOMHBIX KOH-
CTPYKLIHM.

TexHOJOruo H3roToBJIC-
HUS  DJIEMEHTOB  KOH-
CTPYKLHI U3 KOMITO3UTOB

Onpenensite GU3NKO-

MEXaHUYECKUE
PaKTEPUCTUKHU

INO3UIIMOHHBIX MATC-

METOJaMHM MaTEMaTH4C-

Xa- | CKOro MoJcJIMpoBaHusA
KOM- | U BBIYHUCIIUTCIBHOI'O
OKCIICPUMCHTA,

pHaJIoB; CAD/CAE-cucremamu
noa0upaTh MPUMEHS- | POSKTUPOBAHUS U MO-
eMble  KOMIIPECCOp- | IETUPOBAHMS  AJIEMEH-
HbIE YCTAaHOBKM U | TOB MAIllUH, KOHCTPYK-
obopynoBaHue, MpU- | UM, COOPYKEHUH W
Oopbl,  ammaparypy | mpuOOpoB M3 KOMIIO3H-
JJIsA HU3IroTOBJICHHUS | TOB;

KOMIIO3UTHBIX M3JC-

I

HaBpikamu o paspa-
0OTKE TeXHOJIOTHYe-
CKOI 1 KOHCTPYKTOP-
CKOM JOKyMEHTAluH,
10 ONITUMHM3AIIUNA TIPH-
HUMAaeMEbI€ TEXHOJIOTH-
YeCKUX pelIeHui 1o
M3TOTOBJICHUIO U3/ICTHI
n3 [IKM.

Tabnuia 2 — [TaciopT GoHIa OIEHOYHBIX CPEICTB

KonTposmpyembie ®opmupyemass | HaumeHnoBanue
paszaebl (TeMbl) KOMIIeTEeHI U OLICHOYHOI 0 Iloxka3zaTenu oueHKHU
AUCHHUILINHBI CpeACTBa

Tema 1 Ctpoenue u cBoii- | [ICK-4.1 KoHcriekT  Jiek- | 3HaHHME OCHOBHBIX KOMIIO-

CTBa KOMIIO3UTOB LMY U TEM HA Ca- | HCHTOB  KOMIIO3MIIMOHHBIX
MOCTOSITEIbHOE MaTepuaioB, WX BHJOB U
u3ydeHne: AHa- | Ha3HA4YEHHUs,
JUTHYECKUH 00- | 3HaHUE KJ1acCUpUKaLUU

30p «Knaccugu-
Kamusi  TpeboBa-
HHUM TpEeabsIBIs-
eMbix Kk KM B
pa3IUYHBIX  OT-
pacisx» u
«CpaBHeHue ¢u-
3UKO-
MEXaHUYECKHUX
XapaKTepUCTUK
paznuuHbix KM»
IIpakTrueckas

KOMITO3UIIMOHHBIX MaTepua-
JIOB.

YMmenue noadupatb U CH-
CTEeMaTH3UpPOBaTh  JIaHHbBIE
JUI aHalu3a, MPeJCTaBIsATh
MaTepua

YMeHue npuMeHsTh METObI
U CpeICTBa MEXaHWYECKHX
UCTIBITAHUH MaTepHajoB,
(mombupaTh W HACTpauWBaTh
o0opyIoBaHuE, MPAaBUIBHO
€ro SKCIUTYyaTHpPOBaTh);
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paborta Nel
Ormpoc o Teme
KP (0630pHO-
aHATUTUYCCKAs
4acTh)

HaBBIK pPabOTBl C 3JKCIEPH-
MEHTaJIbHBIM 000pYyI0BaHU-
em;

3HaHUs OCOOCHHOCTEH HC-
nbeITaHui oOpasnoB u3 KM;
YMeTh NpOBOAUTH MEXaHU-
YEeCKHUE UCTIbITaHUS;

Wwmetp HaBBIK (UKcAK pe-
3y/lbTaTOB  HMCCIIEJOBAHMUS.
YMeTb  MHTEPIPETUPOBATH
pe3yNbTaThl UCTIBITAHUM

Tema 2 OO1mue BOmpockl
MIPOEKTUPOBAHMS KOH-
CTPYKLHH U3 MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTe-
pHaJIoB

[1CK-4.1

Koncrekr  nek-
MU U TEM Ha ca-
MOCTOSITEJIbHOE
U3y4eHUe
[IpakTnueckas
pabota Ne2
Ormpoc o Teme

CucrtemMHble 3HAHMS, HaBBIK
aHaiM3a HHPOpPMAIUH IO
TeMe. YMEHHE MOATrOTaBJIH-
BaTh MCXOJIHBIC JaHHBIC IS
pacueToB B (dopMe HEOOXO-
JTUMOM AJi BEIOpaHHBIX Me-
TOJOB CHCTEM KOMIIBIOTEp-
HOM MaTeMaTUKU, CUCTEMBbI
KOMITBIOTEPHOTO  MPOEKTH-
POBaHUSI U KOMIIBIOTEPHOTO
uwkuaupuara (CAD/CAE-
CUCTEMbI) [UIsl Pa3IHYHbIX
pacUYEeTHBIX CIIy4acB

YMeHue ompeaensits ymupy-
TUE TOCTOSIHHBIE CIIOMCTOTO
nakera MOJMMEPHOTO KOM-
MO3UTa C HCIOJIH30BAHUEM
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTUM

YMmenue pemath 3anauu Gu-
3UKO-MEXaHUYECKOTO MOJIe-
JUPOBAHUS METOJAMU MHK-
pOMEXaHUKH,  aHAIU3UPO-
BaTh IMOJIYYEHHBIE PEIICHMUS,
UHTEPIPETUPOBATh PE3YIIb-
TaThI

Tema 3 IlpoexTupoBanue
AJIEMEHTOB KOHCTPYKIIMH
U3 CIOUCTBIX KOMIIO3HIIM-
OHHBIX MaTepHaIOB

[1CK-4.1

[IpakTrueckas
pabota Ne3
Ormpoc 1o Teme

CucTteMHbIe 3HaHUS, HABBIK
aHanM3a MHQOpPMAIMH 110
TeMe. YMEHHUE IPUMEHSATH
OCHOBHBIE ITOJIOKEHHS Me-
TOJIBI MATEMaTHIECKOTO.
CriocoOHOCTD BBIMOJHATH U
OLICHUBATh PE3yJbTATHI pac-
YeTHO-IKCIIEPUMEHTAIBHOM
paboTHI 33/1a4 MOJIETTUPOBa-
HUS pabOTHI U3/1ETHS U3
cinoucroro KM npu cnox-
HOM CJTyyae Harpy>keHus ¢
WCTIOJIH30BAHNEM BBIYHCITH-
TEJIHBIX CUCTEM.

YMeHnue pemath 3a1auun
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npeoOpa3oBaHusl YIIPYTUX
XapaKTePUCTUK OJTHOHA-
MPaBJIEHHOTO MaTepHana
IIPH IOBOPOTE CUCTEMBI KO-
OpAMHAT, aHATU3UPOBATH
MOJTyYEHHBIC PEIICHUS, MH-
TepIpPEeTUPOBaAThH pPe3yibTa-
THI.

CnocoOHOCTbH BBITIOHSATE U
OIICHUBAThH PE3yIbTATHI Pac-
YETHO-IKCIIEPUMEHTAIBHON
paboTHI 3a/1a4 ONTUMH3AIUU
CTPYKTYpPBI CIOUCTOTO KOM-
MO3UTA C UCIIOJIb30BAHUEM
BBIUMCIUTEIbHBIX CUCTEM U
HAYKOEMKHX KOMIIBIOTEP-
HBIX TEXHOJIOTUH.
CniocoOHOCTH BBHITIOHATD U
OIICHUBAThH PE3YJIbTATHI Pac-
YETHO-IKCIIEPUMEHTAIBHON
paboThI 3a/1a4 pacyeT naHe-
u u3 KM Ha npoyHOCTh ©
UCTIOJIb30BAaHUEM BBIYUCITH-
TENbHBIX CUCTEM M HAYKO-
E€MKHUX KOMITBIOTEPHBIX TEX-
HOJIOTUM

Cnoco6HOCTh CaMOCTOSI-
TETbHO BBIMOJIHITH pacueT-
HO-IKCIIEPUMEHTAITLHYIO
paboThI 1O 3a/1aHHOM TeMa-
THKE.

CnocoOHOCThH BBITIOTHSAT U
OIICHUBAThH PE3YIbTATHI Pac-
YETHO-DKCIIEPUMEHTAIBHON
paboTHI 3a/1a4 pacyera na-
Henu u3 KM (monepednoe
HaNpsDKEHUE C/IBUTA U aHA-
JIU3 KECTKOCTH) C UCTIOJIB30-
BaHUEM BBIYUCITUTEIHHBIX
CUCTEM U HAyKOEMKHX KOM-
MTBIOTEPHBIX TEXHOJOTHH.
YMeHue OleHUTh BIHUSHUE
KpOoMOYHOTO 3 dexTta mist
u3nenui u3 paznuyasix KM

Tema 4 Cnenuduyeckue
0COOEHHOCTHU CBOMCTB U
CTPYKTYPbI KOMITO3UTHBIX
MaTepuajoB

[1CK-4.1

[TpakTnueckas
pabota Ne4
Onpoc 1o Teme
KP

CucreMHbIe 3HaHUS 110 TEME.
YMenue nondbupate U CH-
CTEMAaTU3UPOBAaTh  JaHHbBIE
JUId aHalu3a, MPeICTaBIIsATh
matepuan;  OcCyIiecTBIATh
BBIOOp KOMITIOHEHTOB IIOJIM-
MEPHOr0 KOMITO3UIIMOHHOTO
MaTepuana I CO3JaHus
ONTUMAJIBHBIX IO CBOWCTBAM
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U3Ienni

Tema 5 IlponsBoacTso
HAIOJTHUTEJICH U CBSI3YIO-
IIETO

I1CK-4.1

[IpakTrueckas
pabota No5
Ormpoc o Teme

CucreMHbIe 3HaHUS IO TEME.
OcyiecTBisieT BEIOOP MOKa-
3areneil KaxJI0ro U3 cocTaB-
JSIFOIIMX KOMIIOHEHTOB Ma-
Tepuana s TOJY4EHHUS
MaTepuana 3aJaHHBIX
CBOMCTB. .JleMOHCTpUpYET
MPAKTUYECKOE HCIOJIb30Ba-
HUE 3HaHUW 17 BBIOOpA
mporecca OTBEPKACHUS CBA-
3YIOIIUX JUIS TTOMYyYSHUS U3-
JeTUil TPOYHBIX U KECTKHX
u3 [IKM

Tema 6 MeToOsl U CIIOCO-
OBl U3rOTOBJICHUS U3JIE-
mui n3 [TIKM

I1CK-4.1

[IpakTnueckas
pabota Ne6
KP

Omnpoc o Teme

CucreMHBIE 3HAHUA 110 TEME.
IIpencraBnsier meTonbl Iie-
pepaboTKH  KOMITO3UIIMOH-
HBIX MaTE€pPUAIOB B HU3JCIHUS
C YYETOM HX JKCIITyaTaluu
Ocy1ecTBisieT BEIOOP MOKa-
3aTelied  TEXHOIOTHM4ECKOTO
nporecca (GopmMoBaHUA W3-
nenmuit u3 [IKM, dopmupyer
BCIIOMOTATENIbHBIE MaTepHa-
JbI K HUKITY (hOpMOBaHUs

Tema 7 TexHOJIOTUH U3TO-
TOBJICHUS Pa3JIMYHbIX U3-
nenui n3 [IKM

[1CK-4.1

[IpakTrueckas
pabota Ne7
Ormpoc o Teme
KP

JleMoHCTpHUpYyEeT npakTH4e-
CKO€ MCII0JIb30BaHUE 3HAHUI
Ui pa3pabOTKU TEXHOJIOTHU-
YECKUX IPOLECCOB pa3iIny-
HBIX M3JENUNA C IPUMEHEHHU-
€M TOJMMEPHBIX KOMIIO3H-
IIMOHHBIX MaTEpHUaJIOB

Tema 8 Kontpousb kaue-
cTBa m3nenui u3 KM

I1CK-4.1

IIpaxTrueckas
pabota Ne§
Omnpoc o Teme

3HaeT U yMeeT pa3paboTrarh
METOJIMKY W TEXHOJOTHIO
KOHTPOJISI KaueCTBa CBOWCTB
KOMIIOHEHTOB MaTepuana |
TOTOBOTO M3EIIHS

2 MeToauyeckue MaTepHuaJIbl, ONpPeie/solue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmupo-

BAHHMA KOMIIETEHIMH

MCTOI[PI‘ICCKI/IC MaTCpHuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUA 3HaHPII>i, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, IPECACTABJICHBI B BUAC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).
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HaumeHoBaHue Cpoxu Bbl- | IlIkana ome- Kpurepum oneHuBanus
OLICHOYHOI0 Cpej- MOJIHEHU S HHUBaHUS
cTBa
10 cemectp

IIpomesxkyTouHnas arrectauusi B popme «IK3aMeH»

[IpakTnueckue 3ana-
HUs  (TpaKkTU4YeCcKue
paboThI, OMPOCHI, 00-
30pbl)

B TEeUYEHUE
cemecTpa

30 damwoB

30 6annos - Cmyoenm noiHOCMbio 8bl-
NOIHUT 3a0aHUe, NOKA3aL OMIUYHbLE
VMEHUSL U HABbIKU 8 PAMKAX YCBOCHHO-
20 yuebH020 Mamepuand, KOHmpo-
Hast paboma ogopmieHa akKypamHo u
8 COOMBEMCMBUU C NPeObABIAEMbIMU
mpebosaHusMuU.

206ann06 - Cmyoenm noaHocmlio 6bl-
NOJHUNL 3a0aHUe, NOKA3AL XOPOouiue
VMeEHUsL HABbIKU 8 PAMKAX YCBOEHHO20
YuebHO20 Mamepuaid, Ho He CMO2
060CcHO8aMb ONMUMANTLHOCMb NPEO-
JIOJICEHHO20 peuleHus:, TOTYIIEHbI OTHA
WM JIBE HETOYHOCTH, eCib Hedo-
cmamku 8 oghopmieHUn.

15 6annos - Cmyoenm noinocmsio 6bi-
NOJIHUL 3A0aHUe, HO OONYCMUIL CYyuje-
Cme@eHHble HeMOYHOCMU U 2pyoble
OWUOKU, He NPOSBUL YMEHUsL NPABUTb-
HO UHMEPNPemupo8amy noiy4eHHbvle
pe3yibmamol, Kauecmeao oghopmienus
umeem HeOOCMamouHblll YPOBEHb.

10 6annos - Cmyoenm He NOJHOCHbBIO
BbINOIHUL 3a0anue, npu SMom 0ony-
CMUL CyuwecmeeHHble HeMOYHOCMU U
2pybble owubKU, He NPOBUL YMEHUs.
NPABUTLHO UHMEPNPEMUPOBAMb NOJLY-
YeHHble pe3YIbmambl, Ka4ecmeo
ohopmaenust umeem HedOCMAamoyHblil
VpogeHb.

0 b6annos - Cmyoenm He NOIHOCMBIO
BbINOIHUL 3A0aHUe, NPU IMOM NPOSGUT
HEeOOCMAamoyHblll YPOB8eHb YMeHUUl U
HABbIKOG, 4 MAKJHCe HeCnocobeH Nosic-
HUMb NOJYYEHHbIU pe3yabman.

Hamvune omnopnoro
KOHCIIEKTa MO TEMaM.

B TeUueHUe
ceMecTpa

10 6atoB

10 6annoe - Hanuuue noino2o kom-
nJIeKmMa KOHCNEeKmos JeKYutl u mem OJis
CAMOCMOAMENbHO20 U3YUEHUSL, CIY-
OeHm nokasan OMiu4Hble 3HAHUS 6
PAMKAX YCBOEHHO20 YUeOH020 Mame-
puana.

8 bannos - Hanuuue nonnozo kom-
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nieKma KOHCNeKmoa JieKyuil u mem OJist
CAMOCMOAMENbHO20 U3VUEHUS, CIY-
OeHm noKasai 3HaHUus meopemuiecKko-
20 Mamepuana ¢ HeboILUUMU HeMOoY-
HOCMSAMU 8 (HOPMYTUPOBKAX U PAC-
CYHCOCHUSIX

5 6annos - Hanuuue komniexma Kom-
CNeKmoe ieKyuil u mem OJisi CAMOCHO-
AMENbHO20 U3YYeHUsI NO OONbUUHCMEY
mem, [lokazan yoosiemeopumenvhble
3HAHUSL 8 PAMKAX YCBOCHHO20 YYeOHO20
mamepuana.

O630psI IO TEMaM Ha
CaMOCTOSITENIbHOE
u3ydyeHue (MOUCK U
IpEeJCTaBICHUE  pe-
3yJbTaTOB)

B TeUEHHUE
ceMecTpa

10 GamoB

20 6annos - Cmyoenm noiHoOCmvio 8bi-
NOMHUNL 3A0aHUe, NOKA3AN OMIAUYHDBLE
VMEHUsL U HABLIKU 8 PAMKAX YC8O0EHHO-
20 yuebH020 Mmamepuand, KOHMpPO/ib-
Has paboma oghopmieHa aKKypamHo u
8 COOMBEMCMBUU C NPeObABIAEMbIMU
mpebosaHusMuU.

15 6annoe - Cmyoenm noaHocmvio
BbINOIHUNL 3A0aHUe, NOKA3AL XOPOuiue
VMeEHUsL HABbIKU 8 PAMKAX YC8OEHHO20
YuebHO20 Mamepuand, HO He CMO2
000CcHO8AMb  ONMUMAILHOCMb  NPeo-
JIOJICEHHO20 peuletus, TOTYIEHbI O/THA
WIA JIB€ HETOYHOCTH, ecmb Heoo-
cmamku 8 0ghopmiIeHUU.

10 6annos - Cmyoenm noaHocmvio 8ul-
NOJHUL 3a0danue, HO OONYCMUL Cyuje-
CM@eHHble HeMmOYHOCmU U  2pyovie
OWUOKU, He NPOSABUIL YMEHUsL NPABULb-
HO UHMEPNPemuposams noJy4eHHble
pesyibmamvl, Kauyecmeo O0popmieHus
umeem HeOOCMamMoUHblll YPOBEHD.

5 bannos - Cmyodenm He NOIHOCMbBIO
BbINOJIHUN 3A0aHUe, Npu 3Mom OONy-
CMUL CyujecmeenHbvle HemoYHOCmU U
2pybvle owmudKU, He NPOoAGUL YMeHUs
NPABUILHO UHMEPNPEMUPOSaAms NoJy-
YeHHble  pe3yIbmamvl,  KaA4ecmeo
ogopmaenuss umeem HeOOCMAMOUHbILL
VpOogeHb.

0 b6annos - Cmyoenm He NOIHOCHbBIO
BbINOIHUTL 3A0aHUe, NPU IMOM NPOSBUT
HeO0OCmMamoyHblll YPOBeHb YMEeHUUl U
HABbIKOG, d MAKJHCe HeCcnocobeH Nosic-
HUMb NOJYYEHHbIU pe3yabman.

UTOI'O  Texyuwmit
KOHTPOJIb

50 6a1710B
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DK3aMeH

50 0a1710B

Teopetnueckuii  Bo-
npoc (oueHMBaHUE
YPOBHSI YCBOEHHBIX
3HAHM)

B Oujaere 2
BOIIpOCa IO
15 das10B

[IpakTrueckas
3aza4a
(oleHUBaHHME YPOB-
Hfl YCBOEHHBIX yMe-
HUI M1 HABBLIKOB)

B Omiaere 1
3agauya — 20
0a/110B

Ooun sonpoc:

15 GamnoB - cmyoeum npasuivbHo om-
6emuil Ha Mmeopemudeckull 0npoc Ou-
nema. Iloxazan omauynvle 3HAHUS 8
PAMKAX YCBOEHH020 Y4eOHO20 mane-
puana. Omeemun Ha 6ce OONOJHU-
meibHble BONPOCHL.

12 GamioB - cmydewm omeemul Ha
meopemuyeckuil 60npoc ouiema ¢ He-
oonvuumu Hemoynocmamu. Ilokasan
Xopouiue 3HAHUSL 8 PAMKAX YCBOEHHO20
yuebnozo mamepuana. Omeemun Ha
OONLUUHCINGO  OONOJIHUMENbHBIX 8O-
npocos.

8 OamioB - cmyoeum omeemunl Ha
meopemudeckull 6onpoc ouiema c cy-
wecmeenuviMu Hemounocmsamu. Iloka-
3a1 y0oeiemeopumenvhvle 3HAHUS 6
PAMKAX YCBOEHH020 Y4eOHO20 manie-
puana. Ilpu omeemax Ha Oononnu-
mejibHble BONPOCHL ObLIO  OONYUEHO
MHO20 HeMOYHOCmell.

0 GamIoB - Mpu omeeme Ha meopemu-
yeckull 6ONpoc ouiema cmyoeHm npo-
0eMOHCMPUPOBAL HeO0OCmamoumblil
ypoeenw 3uanuil. Ilpu omeemax Ha 0o-
NOJHUMENbHbIE BONPOCHL OBLIO OONY-
WEHO MHONCeCMB0O HeNnpaGUIbHbIX OM-
6emMos.

Oonua 3adaua:

10 6annos - cmyoenm npasuibHO Gbl-
NOJHUNL NPAKmMuyeckoe 3a0anue oOuine-
ma. Ilokaszan omauunvie ymeHusi u
HABBIKU 8 PAMKAX YCBOCHHO20 Y4eOHO-
20 mamepuana. Omeemun Ha 6ce 00-
NOJHUMENbHbLE BONPOCHL.

8 6annoe - cmyoenm GbINOJIHUL NPAK-
muydeckoe 3a0anue ouiema ¢ HebOJb-
wumu Hemounocmsamu. Ilokazan xo-
pouwiue yMeHusi U HABbIKU 6 PAMKAX
VCBOEHH020 — YYebHO20 — Mamepuand.
Omeemun Ha OONLUWUHCMBO OONOJIHU-
MelbHbIX BONPOCOS.

5 6annoe - cmyoenm bINOIHUL NPAK-
muyeckoe 3adavue oOuiema c cyuje-
cmeennbimu Hemournocmsmu. Tlokazan
yoosiemeopumenvhvie  YMeHus U
HABBIKU 8 PAMKAX YCBOEHHO20 Y4eOHO-
20 mamepuana. Ilpu omeemax Ha 0o-
NOJIHUMENIbHbIE BONPOCHL ObLIO O0ONY-
WeHO MHO20 HemOYHOCmell.
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0 6annos - nmpu 6vinoIHEeHUU NPaKmu-
YyecKko2o0 3a0aHus oOurema CcmyoeHm
NPOOEMOHCMPUPOBAT HEOOCTNAMOYHDILL
ypoeenwb ymernuu. Ilpu omseemax na 0o-
NOJTHUMeNbHblE 80NPOCH ObLIO OONY-
WeHO MHOJCeCmB80 HeNnpasUIbHbIX OM-
6emos.

30/20 GamnoB — CTyIEHT MPaBUIBLHO
BBIIOJIHWII 3ajnaHue. Ilokasanm otimu-
HBIE BJIaJICHUs HAaBBIKAMH IPUMEHEHUS
IIOJIyYEHHBIX 3HAHMM M yMEHUU IIpU
pelieHny npoQeccuOHANbHBIX 3a7a4 B
paMKax yCBOCHHOTO Y4YeOHOTro Mmare-
puana. OTBETUI HA BCE JIOIMOJIHUTEIb-
HbIE BOIIPOCHI Ha 3alUTE.

20/15 6anna — CTYACHT BBIMOJIHUI 3a-
JaHue ¢ HeOONBIIMMHU HETOYHOCTSIMHU.
[Tokazan xopoliiue BiIaJ€HUsS HaBbIKa-
MU TPUMEHEHHS TOJIYYCHHBIX 3HAHHUI
U YMEHHUIl MpH pelieHuu mnpodeccro-
HaJIbHBIX 33J1a4 B paMKaX YCBOEHHOTO
yueOHOoro Matepuana. OTBeTun Ha
OOJIBIIMHCTBO JIONOJHUTENBHBIX BO-
IIPOCOB HA 3alLUTE.

15/10 GamioB — CTYAEHT BBIIOJIHUI
33JJaHU€ C CYLIECTBEHHBIMH HETOYHO-
ctamu. Ilokazan ynoBieTBOpUTENbHOE
BIIQJICHUE HABbIKAMU MPUMEHEHUS I0-
Jy4EHHBIX 3HAHWW U YMEHUH IIPU pe-
IeHUH Tpo(ecCHOHANbHBIX 3a7a4 B
pamMKax YCBOEHHOI'O y4eOHOro mare-
puana. Ilpu oTBeTax Ha JOMOIHUTEINb-
HbI€ BONPOCHI Ha 3aluTe OBLIO JOMY-
IIIEHO MHOT'O HETOYHOCTEM.

0 OamIoB — MpHU BBHINOTHEHUU 3a/IaHUS
CTYIEHT IPOJEMOHCTPUPOBAI HENO-
CTAaTOYHBIH YPOBEHb BJIQJICHHUS HABbBI-
KaMH TMPUMEHEHHs TMOJYYEHHBIX 3Ha-
HUN U yMEHUU NpHU peleHuu npodec-
CHOHAJIBHBIX 3a/lady B paMKaX YCBOEH-
HOro y4yeOHoro matepuana. [Ipu oTBe-
Tax Ha JIONOJIHUTEIbHbIE BOIPOCH Ha
3almUTe OBLJIO JOMYLIEHO MHOKECTBO
HETOYHOCTEH.

HUTOI'O: 100
KypcoBoii npoekT

KypcoBas pabora 5 Henmens 30 6atoB

(O630pHO-

aHATUTHYECKAs

4acTh)

KypcoBas pabora 7 Henens 20 6ammoB

(3amanue 1)

Kypcosas pabora 9 Henens 20 6anoB

(3amanue 2)

Kypcosas pabora 14 nenens 30 GayoB

(3amanue 3)

HUTOro: 100

Kpurepun OIl€eHKH pe3yJabTaToB

00yueHust no

JUCHUILINHE:
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0 — 64 % oT MakCHMaJIbHO BO3MOXHOH CyMMBI OalJIOB — «HEYJOBIETBOPUTEIBHO» (HEIOCTa-

TOYHBIH YPOBEHb TSt MIPOMEXKYTOUYHON aTTecTaIuu o JMCIUTIIINHE);
65 — 74 % OT MakCUMaJbHO BO3MOXKHOW CyMMBI 0alllIOB — «YyZOBJIETBOPUTEIBHOY» (TIOPOTOBBII
(MMHUMAJBHBIN) YPOBEHB);

75 — 84 % OT MakCMMaJIbHO BO3MOXHOH CyMMBI OasIOB — «XOpOLIO» (CpenHUil ypOBEHB);
85 — 100 % oT MakcUMalbHO BO3MOXHONU CYMMBI OAJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHMasb-
HBII) YPOBEHD)

3. Tumnosbie KOHTPOJIbHbIE 32]aHUS WJIN UHbIEe MATEPUAJIbI, HEO0OXO0UMBbIe JIJIsl OlleH-
KU 3HAHUI, yMEeHHH, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, Xapakre-
pu3ywiue npouecc GopMUPOBaAHUS KOMIIETEHIIMI B X0/le 0CBOEHUsI 00pa3oBa-
TeJIbHOH MPOrpaMMBblI

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

B pamkax mpakTUyecKuX 3aHSITHI, HA OCHOBE 3HAHUN M YMEHHi, OTpaOOTaHHBIX Ha TH-
MOBBIX 33/1a4ax, CTYJACHTHI BHIMIOIHSIOT MPAKTHUECKUE pabOThI, HAIpaBJIEHHBIC HA 3aKPETICHNE
HaBbIKA.

TeMbl NpaKTHYECKUX 3aJAHUI:

IIpakTnyeckas padora Ne 1. «AHAJIU3 MeXaHHUYECKHUX XAPAKTEPUCTHK KOMIIO3UIIM-
OHHBIX MATEPHAJIOBY.

3ananmue 1 Ilonck n npeacraB/ieHHe A0KJIAAA 110 TeMe (II0 BapuaHTaM)

3aganue 2 «OnpeneneHne MeXaHHYeCKUX XapaKTePHCTHK KOMIIO3MIMOHHBIX MaTe-
PHAJIOB»: U3YYUTh OCOOEHHOCTH MPOBEACHNUE CTATUUECKUX HCTIbITaHUM 00pa3noB u3z KM.

1. U3y4uTh HHCTPYKLIHIO 10 TEXHUKE OE30MIaCHOCTH MPH BBIITOJIHEHUU PadoT.

2. N3y4unTh U3510KEHHBIN MaTepHall.

3. U3yuuTs npensnokeHHble 00pa3Lbl.

4. IlpoBecTH UCHBITAaHWE HA PACTSHKEHHE M C)KaThe. BBIYMCINTE Npenen MpoYyHOCTH H
monynb KOHra mpu pactspkeHuu U cxatuu (o, E), koappunment Ilyaccona.

5. OrBetuTh Ha Bonpocel. COCTaBUTH OTYET.

Bonpocsr:

1. OCHOBHBIX MEXaHHUYECKHE CBOMCTBA KOMIIO3ULIMOHHBIX MaTEPHAJIOB.

2. TpeboBanus, npeabsasisemsle K oOpasuam u3 KM npu ucnsiTaHusx.

3. OcoOEHHOCTH CXeM HarpyKeHHs pU UCTIBITAHUSAX Ha PACTSKEHHE, CKATHE.

4. @®opmynsl s pacueTa MOAYJIEH YHOPYroCTH, MPEIeNIOoB MPOYHOCTH M KO3 (-
¢urmenToB [lyaccoHa mpu OJHOOCHOM pacTsKEHMH, CKaTUK apMUpoBaHHbIX KM.

IIpakTnueckas padora Ne 2. «Onpenenenne ynpyrux NoCTOSSHHBIX CJIOMCTOrO MaKe-
Ta MOJHMEPHOI0 KOMIIO3UTA).
3aganue 1: [Ipu momomu cucTeMbl KOMIIBIOTEPHOUW aiareOpbl COCTaBUTH MPOTrpamMmy
pacueToB MO ONPEACIEHUIO YIIPYTUX MOCTOSIHHBIX CIOUCTOrO MAaKeTa IMOJIMMEPHOTO KOMIIO3UTA
JUTsL pa3HbIX K03 uirenToB apmupoBanud. [loctpouts rpaduk 3aBUCUMOCTEN MOaynel yrpy-
TOCTH OT yIJIOB aPMHUPOBAHUS.
3aganue 2: I[lpu momouu cucteMbl KOMIBIOTEPHOM aireOpbl COCTaBUTH IpPOrpaMmy
pacueToB MO ONPEAEIEHUIO YIPYTUX MOCTOSIHHBIX CIOUCTOrO MAaKeTa IMOJIMMEPHOTO KOMIIO3UTA
JUISL pa3HbIX YIJIOB apMHUPOBAHUS:
o paccuuTaTh MaTpHUIlbl MEMOPAaHHBIX, U3TUOHBIX U MEMOPAaHHO-U3THOHBIX
KECTKOCTEN MHOTOCJIOMHOI0 TaKeTa /IS CIEAYIOINX CTPYKTYp YKIaJAKH CIOEB:
[o°-9°/90°], [ °/-¢°0°, [¢°/0°90°- ¢ °]u [£ °]s;
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o MOKa3aTh, 4YTO KOMIO3HTHI [ °/- ¢ °/90°] u [¢ °/0°/90°/- ¢ °] mpu I0CKOM
HaNpPsDKEHHOM COCTOSTHHU SIBIISIOTCS KBa3H-M30TPOITHBIMU MaTepHalaMH;
o MOCTPOUTH TPapyK 3aBUCUMOCTEH MOJYJICH YIIPYTOCTH OT YIJIOB apMHUPO-

BaHMUSL.

I7ie ¢ 337aeTCsl BApUAHTOM

IHopsi/10K BHINOJHEHUS PAa0OThI:

1. I3yunTh HHCTPYKLHMIO 10 TEXHUKE O€30IaCHOCTH IPU BBIIOJHEHUH paloT.

2. 3yuuThb HU3J10)KEHHBIN MaTepual.

3. Beectu ucxonnsle AanHble. [IpousBecTu pacueT yCpeQHEHHBIX MOKa3zaTesleld MeXaHu-
YEeCKHUX CBOMCTB IMaKeTa, MPH 3TOM AJITOPUTMUYECKH MPEIYyCMOTPETh BO3MOXHOCTh M3MEHEHUS
yIJ1a apMUPOBAHUS [Tl KAXKA0TO €05 U (PUKCALMU Pe3yJIbTaToOB B LIEJIOM JJIS MaKeTa.

4. IToctpouTh TpaduK 3aBUCHIMOCTH MOJYJISl YIIPYTOCTH TIEPBOT'O U BTOPOT'O POZA B 3aBU-
CHUMOCTH OT yTJIa apMUPOBAHMUS

5. Cnenathb BBIBOABI 00 ONTUMAIBHOM PACIOIOKEHUN aPMUPOBAHHOTO CJIOS IO OTHOLIE-
HUIO K MPUIOKEHHOMN pacTsAruBarolield HarpysKe.

6. OTBeTuTH Ha BONPOCHL. COCTaBUTH OTYET.

Bonpocsr:

1. JaTp onpeneneHrue N30TPOITHOTO U aHU30TPOITHOTO MaTepurasa.

2. IToyeMy KOMITO3UIIMOHHBIE MAaTEPUAIIbI SBJISIOTCS AHU30TPOIHBIMU?

3. Kakoli MmaTepuan Ha3bIBa€TCsl OPTOTPOIIHBIM?

4. Kakoil Bug umeer o0oO0IIEHHBIN 3aK0OH 'yka Ui OPTOTPOINHOTO KOMIO3HIIMOHHOTO
MaTepuana?

5. Kakue ynpyrue xapakTepUCTUKM HEOOXOIUMBI JJIsl OIMCAHUS YIPYTUX CBOWCTB KOM-
MO3UIIMOHHOTO MaTepuaia?

IIpakTuyeckasi padora Ne 3 «MoaeaupoBanue a cuctreme MSC Nastran/Patran»

3ananue 1 «MoaeaupoBanue CIJIOMIHON cocTaBHOW 00010uku a cucreme MSC
Nastran/Patran»: Co3gatb MoJieNb CIUIOIIHON OPTOTPONHON KOMNO3UTHON MiuThl. [lnactuna
Harpy)keHa 1o mupuHe u B ee neHrpe. C JeBOro Kpas IUIaCTHHA JKECTKO 3aKperuieHa, Ha cepe-
JIMHE TUTACTHHBI NMPOCTO MOJAEP)KUBaeTCs Mo wmHpuHe. [IpuMeHUTh HeNumHeiHoe cTaTuYecKoe
peuerne. OnpenenuTs MaKCUMaIbHOE HaIPsKEHHE.

ITopsinok BbInoJIHeHUs padoOThI:

1. Co3naiite HOBYIO 6a3y JaHHBIX ¢ UMeHeM solid _composite.db.

2. Co3paiite 2 MOBEPXHOCTH.

3. Co3paiiTe TBep/Able YaCTHUIIBI, BBIABINBAsI IOBEPXHOCTH Ha | eMUHUILY B HAIIpaBJICHUH

4. Co3naiiTe TpaHUYHBIE YCIOBUSI.
5. CoznaiiTe CBOMCTBO TPEXMEPHOTO OPTOTPOITHOIO MaTepuaia(cM. Tadmauiy 1).
6. CoznaiiTe KOMIIO3UTHBIN JTaMHUHAT ¢ 9 caosaMu(cM. Tabnuiy 2).

Tab6muna 1 Tab6muma 2

[ Elaatic Modulus 11 | 100e3 [ I Matera Name Is Thickness I Orientation

I Elastic Modulus 22 Sel I ] Ortho1 [ 183 [ 0 |

[ Elastic Modulus 33 | Se3 [ 2 | Ortho1 ‘ 5999 | 1]

[ Poisson Ratio 12 [ 4 [ 3 | Orthot | w0 20

[ Poisson Ratio 23 3 4 | Orthal | o

Iﬂmmﬁmmz‘ | 0z (] .C".hol _‘10 hsa

[ Shear Modulus 12 | 3 L] | Ortho1 ' 10 [ 1]

[ Shear Modulus 23 | 203 T | Ortho1 0 I 20

[ Shear Modulus 31 I:O} | [ ] -c'mn‘. I 8999 bE

Density fed § | Onhol 183

o
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7. Co3naiiTe cUCTEMY KOOpJIMHAT MaTepuaia, paclojioKEHHYI0 B Hadajle KOOPAUHAT U
[apaJuIeJIbHO OCHOBHASI CHCTEMA KOOPAMUHAT.

8. CoznaiiTe TpexMepHOE TBEPAOE CBOMCTBO, UCIOJb3Ys] KOMIIO3UTHBINM MaTepuali ¢ HO-
BOM KOOPJIMHATOM.

9. Co3zpnaiite HavanbHbIE 3HAUEHUS CETKH TaKUM 00pa3oM, 4TOOBI MPH MOCTPOCHUU CETKH
ObLIH:

* 4 >fieMeHTa M0 MIUPHUHE MIACTUHbI

* ] o ToMIIMHE

* 5 3JIEMEHTOB IO JJIUHE g Tena JIuHod 10 eauuuin

* 10 >51eMeHTOB 110 JJIMHE JUIs Tella JUIMHOW 15 enuHuiI.

* HA3HAYUTh TUI 3JIEMEHTOB CETKH 00oux Ten - Hex.

11. O6beaMHUTH COBMAAOIINE Y3IIBI.

12. [IpunoxuTe ycuins K BEpXHEMY ITPaBOMY Kparo.

13. Hactpolika ananusa.

14. 13-3a ommbku NAS-11593 B [latpane usmenure BxoaHoi daitn MSC Nastran.

15. Otnpasste Bxoauo# ¢aitn B MSC Nastran.

16. Ilpukpenute daiin pesynbraroB MASTER.

17. Toctpouts rpaduk pe3ynbraToB. [IpoBepsTe pe3ynbrarsl B *.f06 daiine.

18. OtBeTuth Ha Bonpochl. COCTaBUTH OTYET.

Bonpocsr:

1.HazoBuTe 0CHOBHEIC Tanbl pacueTa KoHCTpyKIwi B cucteme MSC/NASTRAN.

2.HazoBuTe OCHOBHBIE 3TAlbl CO3JaHMs KOHEYHO-JIEMEHTHON MOJEINH.

3.3ayem HyKHa reoMeTpuUIecKast MoJIeb?

4.Kakoe MEHIO pOrpaMMbl peJHA3HAYECHO ISl CO3/IaHUS TeOMETPHUIECKOi Moienu?

5. Kakue ocoO0eHHOCTH CO31aHUN MOJIETH TPUMEHSIIUCH.

6.Kak xapakrepuctuku KM onpenensitores 1uist Mmoaenu?

7.Kax 3a1aTh HECKOJIBKO CIy4aeB HarpyxeHus?

8.0T00pakeHNne HANPSHKEHUN B CEUEHUN MOJICIIH.

9.I'me MO’XHO MOCMOTPETh MAKCUMAJIBHOE 1 MUHUMAJIbHOE 3HaYEHUE HAMPSKEHUIN?

10.06bscHUTE pacnpenieneHne HanpsokeHUu u aedopMannii KOHCTPYKIUH, MOJIOKEHHE
KOHIIEHTPATOpa HaIPSKEHUH.

11.KaknpoBoaunacsnpoBepKanpaBUIbHOCTUMOAEIIN?

3aganue 2 «OnTUMHU3anHsA CTPYKTYPbI CI0MCTOT0 KOMITO3HTA).

PazpabotaiiTe KOMIOHOBKY CTPYKTYphl CIOHUCTOI'O KOMIIO3UTa, KOTOpas OyAeT yaoBie-
TBOPSITH YCIIOBUSIM IPOYHOCTH MPU 3aJJaHHON HArpy3Ke M YCIOBUSX 3aKPEIUICHHUS.

Onucanue Marepuaia:

- KoMmo3uTHbie ClIoM MPEeACTaBISIOT CO00M TpaduT / SMOKCHUAHYIO JICHTY TOJIIMHON
0,0054 mroiima.

- Yrpyrue u poYyHOCTHBIE CBOMCTBA MPUBECHBI B TAOIHUIIE HIDKE.

- Jns aHanu3a J0JIeH UCTIOIb30BATHCS KPUTEPUN TPOUHOCTH «XHUJILIa.
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ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Otkpoiite u mpocMoTpute BxoaHou ¢aiia MSC Nastran.

2. IIpoBenuTe aHanu3, IPOCMOTPUTE UHIEKCHI OIINOOK.

3. IlpocMOTpUTE HHAEKCHI OMIMOOK.

4. 3menute BXoAHOH (aiin Nastran ¥ MOBTOPHUTE aHAIIH3.

5.YTo0Bl YMEHBIIUTH MOKA3aTENIb OTKA30B, YKPENUTE KOMIIO3UT, YBEIUYUB KOJINYECTBO
CJIOEB:

a. Haynute ¢ yBenmueHus KOIMYECTBA CIOEB yria, KOTOPbI MMeeT MaKCHUMAallbHbII WH-
nekc omuOku 6osbine 1. CoxpaHuTe Balll HOBBIM BXOJHOUM (aill U TOBTOPUTE aHAIU3 C ITOMO-
upto MSC Nastran u npoBepbTe Mmokaszarenaun otkasza. [Ipogomkaiite 10 Tex mop, Moka Bce moka-
3arenu He OyayT MeHee 1.

0. [Tocre HECKOMBKUX UTEPALIUi, €CITH OH HE CXOIMTCS, BBl MOXKETE 3aX0TETh YBEITHUUTh
TOJIIIMHY HAPYXHBIX CIIOEB, TaK Kak OHH Oousbine 3()(eKTHBEeH NpH MepeHoce M3THOaroImx
Harpys3ok.

c. [Ipumedanue: 3To mporecc npod U OMIUOOK.

6. OtBeTUTH Ha BONPOChl. COCTABUTH OTYET.

Bomnpocsr:

1. Koneunslit anemenT Laminate. CoiicTBa. YT0JI OpHEeHTaIlMK MaTepHUaa.
2. Bo3mosxHbIE cTOCOOBI ONTUMU3ALUN CTPYKTYPBl KOMITO3UTA.

3. Crnoco0 yka3aHusl ¥ IPUMEHEHUS] KPUTEPUEB IIPOUYHOCTH NPH aHATIU3E.

IIpakTyeckas padora Ne 4.

3aganuel: ucnonb3ys rpaguueckyro 3aBucuMocTb npoyHoctu IIKM ot o6beMHoOro co-
JIEp’KaHUs HAIIOJIHUTEIS, ONIPEAEIUTh MAKCUMAJIbHYIO IPOYHOCTh TMPEUIOKEHHON MapKH Mare-
puana.

Bomnpocer:

1 OcHOBHBIE KOMITIOHEHTHI KOMITIO3ULIMOHHOTO MaTepuaia.

2 CBOMCTBO aHU3OTPOINHHU MOJIUMEPHBIX KOMIIO3UTOB.

3 KaxoBa npezaenpHas geopmalys y yriemnjaacTuKa U CTeKJIOIIaCTHKa, CpaBHUTE?

3anganme 2: OnpenenuTh CTPYKTYPHbIE TapaMeTphbl TKAHBIX HAMTOJHUTENEH.

Bonpocsr:

1 Tkanu. HeTkanble MaTepuasibl.

2Merton onpeesieH|s MacChl Ha €AMHUILY TIJIOIIA/IH.

3 Merton onpeaeneHus TOIINHBI.

4 Meton onpeieneHusl KOJIU4ecTBa HUTEN HE €IMHUILY JUIMHBI OCHOBBI U YTKA.

3ananme 3: Pa3paboTarh cXxeMy yKJIQJKHU CJIO€B TKAHEBBIX MPETIPETOB I MOTYUESHUs
PaBHOINIPOYHOM TPEXCIOWHOM MaHe H sl CUJIOBOTO I0JIa TACCaKUPCKOTo cajoHa (pa3Mep ma-
Heau 500x500).

Bonpocsr:

1 Yro Takoe yros apMHUpOBaHUS IPU Pa3pabOTKe CXeMbl YKIaIKu?

2 3adyeM H3TOTaBIMBAIOT OOPA3LbI-CBUIETENN MPHU H3TOTOBJIEHUU KOMIO3UTHBIX H3J1e-

nui?
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3 MoHO 1M OMy4uTh paBHONpouHoe uzaenuid u3 [IKM ynoxuB Tpu cios npemnpers B
OCHACTKYy?
IIpakTnyeckas padora Ne 5.

3ananue 1:

Pa3paborats 0710K-cXeMy M3rOTOBJICHHS CTCKIOBOJIOKHA U3 PaCIUIaBa, JUAMETP BOJIOKHA
13 MuKpoOH.

Bonpocsr:

1 IIpoyHOCTH U MOJIYJIb YIPYTOCTH CTEKIOBOJIOKOH. UTO 3TO 3a XapaKTEPUCTUKU?

2 I'me IpUMEHSIOT YTOJIbHBIE BOJIOKHA?

3 [Ipouecc moayyeHUs: YroJbHbIX KapOOHM3UPOBAHHBIX BOJIOKOH

3aganue 2: pa3paboTaTh 0JI0K-CXEMY U3TOTOBJICHHSI YTJIEBOJIOKOH M3 PacTBOPA, THAMETP
BOJIOKHA 7 MUKPOH.

Bonpocsr:

1 JInst gero ucnonb3yroT go6aBku B [TKM.

2 U3roToBIeHNE BOJIOKOH PACILIABHBIMH METOIaMU

3 XpaHeHue BOJIOKOH

3ananue 3: CocraBUTh OJIOK CXE€MY MOJMOTOBKH CBSA3YIOIIETO Pa3HOM MPUPOJIBI K MPO-

U3BOJICTBY.
IIpakTnueckas padora Ne 6 «Metoabl M cnoco0bl M3rOTOBJICHUS] M3/AeJUH W3

IIKM.».
IpakTuyeckasi padora Ne 7%, IIpakTnueckoe 3aganue 7

3aganue 1: Pa3paboraTh TEXHOJIOIMIO M3TOTOBJICHUS B JiBa NEpPeXojAa Ui IOJIyYEHUs
TPEXCIIOWHOM MaHenu (mapameTpsl GOPMOBAHUS yKa3aTh)

Bonpocsr:

1 'epmeTn3upyromii MaTepual — Ui 4ero IPUMEHSIOT pu (hopMoBaHUN?

2 KakoBa jomKHa OBITh BIIQYKHOCTH B TKAHEBOM TIpENpere u nmoiemy?

3 Yro Takoe JMIKOCTb MpEerpera, XapakTepUCTHKa 3TOr0 apaMeTpa.

3ananme 2: Pa3paboTaTh TEXHOJIOTHIO U3TOTOBJIEHUS B YETHIPE Mepexo1a s MOTydeHUsS
TpEXCIOWHOM naHenu (mapameTpsl (GOPMOBaHUS yKa3aTh)

Bomnpocer:

1 3ayeM HMCMONB3YIOT BaKyyMHBIH MEIIOK MPU BaKyyMHOM M BaKyM-aBTOKJIaBHOM (op-
MOBaHHUH?

2 KOKOB MPOLIEHT «COo/ep KaHUs JETYUUX» JOJIKEH ObITh B FOTOBOM Ipenpere?

3 Uro Takoe mynara? Yro ona obecnieunBaeT?

3apanme 3: Pa3paboTaTh TEXHOIOTHIO U3TOTOBJIECHUS JIBYXKOHTYPHOTO JIOHXEpOHA JIO-
[acTH BO3/AYIIHOI'O BUHTA BEPTOJIETA.

Bomnpocer:

1 KakoB nponeHT copepkanns pacTBOPUMON 4acTH SMIOKCUIHOM CMOJIBI B IIperpere?

2 U3 yero BBINONHSIOT BaKyyMHbIe MemIKU. VX ¢hyHKIuu?

3 Jl51s 4yero Ha MOBEPXHOCTh OCHACTKH HAHOCST aHTUAAT€3MOHHBIE MOKPBITUS, Kakue?

IIpakTnueckas padora Ne 8*

B Teuenun cemecTpa B paMKa CaMOCTOSTEIbHOW MOATOTOBKH CTYJIEHTaM HEOOXOAMMO
HOJArOTOBUTH 0030pHI IO TEMaM.

Tembl aHATUTHYECKHX 000POB:

«Knaccudukanus TpedoBanmii npeabsaBisgeMblx K KM B pa3nIuuHbIX OTPACISIX»

«CpaBHeHHE PU3NKO-MEXaHUYECKHX XapaKTePUCTUK pa3IudHbx KM»

* - 3anaHue BBINOJIHACTCS B PAMKAX IPAKTHYeCKO# MOATOTOBKH



30

KoHTposbHBIE BONIPOCHI K IK3aMEHYy

OO61ue cBeieHHs 0 MOJIMMEPHBIX KOMIIO3UTaxX
1. KOMIIOHEHTHI MOJUMEPHOTO CBS3YIOIIETO, TUITHl U MAPKU CBSI3YIOLIUX
2. Knaccuduxaius noJMMepHbIX KOMIO3UTOB IO TUITY HAITOJIHUTENS
3. AHM30TPOIIHbIE CBOMCTBA MOJIMMEPHOTO KOMIIO3UTA
4. OcoOeHHOCTH CBOMCTB MOJUMEPHBIX KOMITO3UTOB
5. JledbopmaruBHBIE OCOOCHHOCTH MOJIMMEPHBIX KOMIIO3UTOB
6. Omnpenenenre NOITUMEPHOTO KOMIIO3UIIMOHHOTO MaTepuana
7. O6nactv NPUMEHEHUS OJMMEPHOTO KOMITO3UIIMOHHOTO MaTepraia
8. Yron apMupoBaHMsi B KOMIIO3ULIMOHHBIX M3JIENUAX, CXeMa YKJIaJIKH ciloeB. Bnusuue yrna ap-
MHUPOBAHUs HA IPOYHOCTH B MPOLIECCE HAMOTKH M BBIKJIAJIKU

9. U3meHeHue IMPOYHOCTH KOMIIO3HUTA OT COACPKAHNA KOMIIOHCHTOB

10. Biusnue xagecta komnonenTos B [IIKM Ha ero npo4HOCTb
OCHOBHBIE CBEACHUS O HAMOJIHUTENSIX

[lony4yeHne CTEKIIOBOIOKOH
[TpouHoCTHBIE M OOIIME CBOMCTBA CTEKIOBOJIOKOH
[Ipon3BOACTBO LEILTIOIO3bI
Crioco6 mosrydeHust HUTEW U3 pacIuiaBa
Cnioco0 nmonmyueHust HUTEH U3 pacTBopa
OO0m1ue cBeACHUS O MOJTYUYECHUU YTIIEPOIHBIX BOJIOKOH
[Tonyuyenue yrinepoausix BoinokoH u3 ITAH-Bonokon
[TosryueHue yriepoIHbIX BOJIOKOH U3 I1eKOBBIX BOJIOKOH
OCHOBHBIE MEXaHUYECKUE XapAKTEPUCTUKHU YIIEPOJHBIX BOJOKOH U UX CPaBHEHUE
0. Opranuyeckue BOJIOKHA, UX OCOOCHHOCTH

OcHOBHBIE CBEJCHUS O MOJUMEPHBIX CBA3YIOLIUX
OcHOBHBIE CBEICHUSI O TIOJIUMEPAX
CpaBHEeHHE NOJMMEPHBIX CMOJI, IPUMEHSAEMBIX B KAUECTBE CBSI3YIOLIUX
OO61ue cBefeHus 00 SMOKCUIHBIX CMOJIAX, MAPKHU CMOJT
Oransl GOPMOBAHUS MOJIUMEPHBIX KOMIIO3UTHBIX MaT€PHUAIOB B U3AEIHS
CryneHuaTsle U IPOCThIE IIUKIIbI OTBEPKICHUS TOJMMEPHBIX CBSA3YIOIINX
[TapameTpsl IpHU OTBEPKIACHUH CBSI3YIOILETO B COCTaBE KOMITIO3UTHOTO U3/IETHS
XapakTepUCTUKH SMOKCUIHBIX CMOJI, TUIIBI ATIOKCUHBIX CMOJ, OTBEPIUTENN
Mokpast HaMOTKa — €€ OIepaLuU, TEXHOJIOTHS BBIIIOJHEHUS
Cyxast HaMOTKa - €€ OIlepalyy, TEXHOJIOT sl BHIITOJIHEHUS
0. ITporecc BBIKIAAKH € TOCIEAYIOUIMM (hOPMOBAHHUEM, €€ 0COOEHHOCTH

OcHoBHble MeTo B! oyueHus uzaenuit u3z [IKM B camoneroctpoenun
OO6ume cBefeHus 0 MeToie "BakyyMHOe popMoBaHue"
OcHOBHBIE CBEICHUSI O METO/I€ ITPECCOBaHUs NpH NostydeHuu uznenui uz [IKM
ABTOKJIaBHOE ()OPMOBAHUE — OTEPALUU, OCOOCHHOCTH
Bakyym-aBTokimaBHOE€ pOpMOBaHUE — OTIEpaIUH, OCOOCHHOCTH

OcobeHHocTH omneparuii mo u3rotoieHuto usaenuii u3 [INIKM

Tunosele oneparuy mpu u3rorosieHuun uznenuit u3 [IKM, ux HeoOX0AMMOCTh U CYIITHOCTD
[Tonmyuenue "cyxux" nmpenperos ¢ IpUMEHEHUEM IIPOITUTOYHBIX MAIllUH
Bcnomorarenbabie MaTepuans 11t popmoBanus u3aenuii u3 [IKM, nux ocobeHHoCcTH 1
Ha3Ha4YCHHE
[Ipumenenue mynar ajist u3rorosiaenus uznenui u3z [IKM
Tunbl OCHaCTOK MpU U3rotToBieHnu u3aenui u3z [IKM
TpebGoBaHMs K OCHACTKaM U TEXHOJOTUYECKUM TOJI0KKaM
TexHonornueckue 1eQeKTsl, BUJIbl HEPA3PYIIAIOUIET0 KOHTPOJIS U €T0 CYIIHOCTb
HeobxomumocTs Mexannueckoir 00padoTku n3aenuit uz [IKM

Bapuants! uzrorosnenus uznenuit u3z [IKM B camoneroctpoenuun
1. M3roroBneHHe TPEXCIOWHBIX KOHCTPYKIHUAX - BAPUAHTHI

SO RNAN R WD =

SO XN R DD =

N

wN =

XNk
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BapuaHTbl U3roToBiaeHMUs TPEXCIOWHBIX KOHCTpYKIUi u3 IIKM

N3rotoBiieHne TPEXCIOWHOW MaHEH B JIBa Mepexoa

TexHomOTrHsI U3TOTOBIIEHUS (0I0K-cXema) oOTekarens

N3roroBieHne TpexCIOWHOM NaHEIH B YETHIPE Mepexo/1a

TexHonorust U3roToBJIEHUS OOIIMBKY CTabMIM3aTOpa

TexHOoI0rnu N3roTOBIEHUSI KOMIIO3UTHOM JIOTTIACTH BUHTA BEPTOJIETA U €€ SJIEMEHTOB

NN AEwD

Boinosnenue Kypcosoii padorsl
KypcoBoii mpoeKT BBINOIHIETCA CAMOCTOATEIBHO, C MOIYYECHUEM KOHCYIbTALMHA OT py-
KOBOJMTENS KypCOBOIO NMPOEKTa. BblnonHsAeTcs Tpu 3aJaHusl U 0030pHO-aHAIUTHUYECKAsl YacTb.
Tema KypcoBoil pabOThl COOTBETCTBYET IMPOEKTHUPOBAHUIO TEXHOJOTHMUECKOrO MpoLecca B paM-
Kax 3a7aHus 3.
TeMbl KypCcOBBIX POEKTOB
1. Pa3paboTka Texmpoliiecca U3roTOBJICHUs TPEXCIOWHOM MaHENu B YEThIPE Mepexoja ¢
COTOBBIM 3aIOJHUTENIEM
2. PazpaboTka Texmpoliecca U3rOTOBJIEHUSI TPEXCIOWHOM CTEHKH B JiBa MEpeXoja ¢ COTo-
BBIM 3aII0JHUTENIEM
3. Paszpabotka Texmpolecca U3rOTOBJIEHUS TPEXCIONHOW MaHeNIu C MEHOIUIaCTOBBIM 3a-
MIOJIHUTEIIEM
4. Pa3paboTka Texmpolecca U3roOTOBJICHHs] OOIIMBKHM NEPEMEHHON TONIIMHBI CTaOUIN3a-
TOpa
5. PazpaboTtka Texmponecca U3roTOBIEHHUS] OJHOKOHTYPHOTO JIOHXKEpPOHA JIONAacTH BEPTO-
jera
6. PazpaboTka Texmporecca U3roTOBJIEHUS ABYXKOHTYPHOI'O JIOH)KEPOHA JIOMACTH BEPTO-
jera
7. PazpaboTka Texmpoliecca U3rOTOBJICHHUS XBOCTOBOW YacTH JIONACTU C KOMIIO3UTHBIMU
OOIIMBKaMH U COTOBBIM 3aIlOJTHUTEIEM
8. Paszpabotka Texmporecca U3rOTOBJIEHUS JIONACTU U3 KOMITO3UIIMOHHBIX MaTepHUajIoB
9. Pa3paboTka Texmpoliecca W3TOTOBJIEHHUS] CHIOBOM KOMIIO3UTHOW HEPBIOPHI C BKJIAJBI-
iem
10. Pa3paboTka Texmpolecca H3roToBJIEHUSI HOPMaJIbHOM KOMITO3UTHON HEPBIOPHI
11. Pa3paboTka TeXHOJOTHH U3TOTOBJIECHHUSI KOMIIO3UTHOTO OOTEKATENs TPUBOIA
12. Pa3paboTka TEeXHOJOIMM M3TOTOBJIEHUS KOMIIO3UTHOTO OOTEKaTess HOCKa cTaOmin3a-
TOpa
13. Pa3zpaboTka T€XHOJOTHH M3roToBIeHHUs Kommno3uTHoi ctBopku ITHIII (mepenneit Horu
II1aCCH)
KypcoBoii npoeKkT coOCTONT U3 0030PHO-AHAJIMTHYECKON YaCTH, PACYECTHON M HCCIIe-
A0BaTEJbCKON YaCTH.
1 AHasMTHYeCKAasl 4aCTh MPOEKTA J0JIKHA COAePKATh 0TBEThI HA BOIPOCHI:
a) a@dextuBHOCTh Ucnonb3oBanus [IKM B koHcTpykuuu camosnera u Beprosera (10 2
CTpaHuN);
0) cneunduueckue cpoiictBa [IKM kak aHm3oTponHoro marepuaina (2 CTpaHULI MaKCH-
MyM);
B) omucanue MetonoB dopmoBanus uinenuid u3 [IKM B camomeroctpoennu (oT 2
CTpaHuL).
2 UccaenoBaTe/ibCKasi 4acTh MPOeKTa (3a1aHue 3) J0JKHA OTPAXKATH CJedYIolue
BOIIPOCHI:
a) KOHCTPYKTHBHO-TEXHOJIOTUYECKUI aHaJIN3 3a/IaHHOTO U3/EIus:
1 - onucanue uzgenus 1 ctpanuna,
2 - BBIOOp MaTepuasa u CBsI3yromero iy npenpera (1 crpanura);
3 - ompezeneHHe KOJIMYECTBA CIOEB Mperpera B u3nenuu (1 crpanuna);
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4 - pazpaboTka cxema yKJIaJkH cioeB npenpera (1 crpanuna);

B) - BBIOOp MeToaa hopMoBaHus Tl 3aAaHHOTO M3Aenus (1w 2 cTpaHuia); onmrcaHue
METO/a MPUMEHHUTEIHHO K (POPMOBAHUIO H3/IETIHS;

T) - pa3paboTaTh CXEMY PacKpos 3arOTOBOK M3JIEHs U Ha3HAUUTh NMPHUIYCKH Ha BCE CTO-
poHbl cioeB npernpera (1 ctpanuia);

0) BBIOpaTh MPOCTON WM CTYNEHYATHIM ITUKI (OPMOBAHUS, OMHUCATh €ro (mapameTpbl
TEXIIpoIecca — TEMIIEpaTypa OTBEPKACHUS; JaBlieHHe (opMoBaHUs; BpeMsi (POPMOBAHUS; CKO-
pOCTh Harpesa) (2 cTpaHUIb);

B) pa3paboTaTh MPUHLUMIHAIBHYIO CXEMYy OCHACTKH Uit GpopmoBaHus uznenus (2 crpa-
HUIIBI);

r) pa3paboTaTh JUPEKTUBHBIM TEXHOJOTWYECKUH MPOIECC W3TOTOBJICHUS H3Aenus (4
CTPaHMIIBI);

3 PacueTrHasi 4acThb 4acTh npoekra (3aganue 1,2) q0/5kHA OTpa)kaTh CJeaylOlHe
BOIIPOCHI:

a) Pacyer kpuTHUECKUX 3HAYCHHU YCWJIHS TPU PABHOMEPHOM OJIHOOCHOM C)KaTHH CBO-
00/IHO OIEPTOM CIOUCTOM KOMITO3UTHOM MJIACTUHBI IHUPUHOMN 33JaHHOU F€OMETPUEH.

0)

3aganue Nel

OmnpenenuTbs KPUTUIECKOE 3HAUCHHUE YCHUITHS

HccnenoBaTh M3MeHEHUE BEIMYMHBI KPUTUYECKOTO YCHIIHS B 3aBUCUMOCTH OT Yria ap-
MHUPOBAHHSA Qj KOCOYTOJIbHBIX CIIOEB.

[Toctpouts rpadux Ty P(p).

XapaKkTepUCTUKU >KECTKOCTH KOMIIO3HIIMOHHOTO MaTephalia pacCUUTHIBATh MO JaHHBIM,
KOTOPBIE HCIOIB30BAIUCH MTPH BHITOIHEHUH 3ananus Nel.

Tabmuma — Mcxoaubie naHHbIe (IO BApUAHTaM)

ToummHa cj101, Yroa apmupoBanus, | lllupuna miacTuHbl,

Marepuan MM rpaj. M

h; h, h3 Q1 02 Q3 b
YraenmacTuk 1,2 1,8 1,8 90 45 -45 0,4
CTeKIIOIIacTUK 0,8 1,6 1,6 0 20 -20 0,25
bopomnactuk 0,9 1,8 1,8 0 50 -50 0,3
VYriaemnacTuk 1,0 0,5 0,5 90 40 -40 0,8
OprasornjaacTuk 0,6 1,2 1,2 90 60 -60 0,15
bopomnactux 0,8 04 04 0 30 -30 0,2
VYriaemnacTuk 1,2 1,8 1,8 0 70 -70 0,4
OprasornjaacTuk 0,6 1,2 1,2 90 80 -80 0,35
CTeKII0IIacTUK 0,2 0,4 0,4 90 10 -10 0,45
OprasorjaacTuk 0,7 1,8 1,8 90 50 -50 0,28
VYriaemnacTuk 0,6 1,2 1,2 90 70 -70 0,18
Bopormuractuk 0,8 0,8 0,8 0 40 -40 0,3

Tabnuna — Yropyrue xapakTepuCTUKH KOMITO3UIIMOHHOTO MaTepuania

XapaKTepUCTHKH YIPYTOCTH
Marepuas E,, MIIa Ez MH: yGE,yMHa ™
CTeKI0IIaCTHK 65000 8500 4200 0,26
OpraHoriacTuk 105000 6000 4200 0,21
Vriaennactuk 150000 12000 4400 0,28
bopomnactux 211000 39000 4550 0,21
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3ananmne Ne2 «HenuHeilHoe MoaeIMpOBaHHE MPoOLECCa pacTszKeHHs o0pasuna u3
CJIOUCTOr0 KOMIIO3UTA)

BelInonHuTe IporpecCUBHBIN aHAIN3 OTKAa30B Ha KOMIIO3UTHOW IUIACTHUHE JUISl HEJIMHEN-

HOTO MOJICJIMPOBAHMS ITpoLiecca PacTsHKEHHs 00paslia U3 CIOUCTOro KommosuTa. M3nenue - 15-

CJIOIHAs KOMIIO3UTHAsI IJIACTHHA C HAadalbHBIM JedekToM (oTBepcTHe). JleBas cropona 3aduk-

CHUpPOBAHa,

a CIIpaBa - TAra. Z[J'Iﬂ 9TOI'0:

- OnpenenuTh TpaHUYHbIE YCIIOBUS U HATPY3KH.

- OnpenenuTh CBOMCTBAa MaTepHaa clios U KPUTEPHI IPOYHOCTH.
- OnpenenuTh COCTaBHOE CBOMCTBO.

- YCTaHOBHUTE HACTPOMKH HESBHOIO HEJTMHEWHOIO aHaju3a

3aganue Ne3 Pa3zpaboTaTh TEXHOJIOTUYECKUH MPOLECC U3TOTOBJICHUS U3/IENUs U OCHACT-
Ky JUI ero GOopMOBaHUS

Hcxonnble naHHbIe: COOPOYHBIN YEPTEK MOJIUMEPHOTO KOMIIO3UTHOIO M3JENUs; TeX-
HUYECKHE PYKOBOJCTBA 110 IPOU3BOJACTBY U3IEIHSL.

[TosicHuTenpHAas 3aMUCKa UMEET CIEAYIOILYIO CTPYKTYPY:

- TUTYJIbHBIN JIUCT;

- 3aJJaHHE;

- CoZIepKaHMUE;

- BBEJICHHE;

- OCHOBHasl yacTh; (1 u 2 paznensl);

- 3aKJIIOYCHHUE;

- CIIUCOK UCIOJIb30BaHHBIX UCTOYHUKOB; MPUIIOKEHHE.

ITosicHuTenpHAas 3aMKucKa K KypcoBOMY IMPOEKTY J0JKHA ObITh HanucaHa Ha 15 - 20 crpa-
Hunax ¢popmara A4, BemonHeHHON B penakrope Times New Roman, mpudt 14, unrepsan 1,5 B
COOTBETCTBHUE CO CTaHAAapTaMU 0(OPMIIEHUS] KypCOBBIX padoT.

I'paduueckast 4acTh MpoOEKTa JOJDKHA OBITH MPEICTaBICHA IBYMsI dYepTekamMu gopmara
A4: cOOpOUHBII YepTeK U3eNUs U COOPOUHBIN YePTEK OCHACTKU JJIs1 U3TOTOBJICHUS U3ETUs

WX nhwh =

Bonpocsr qis 3amutsl KP.

OCHOBHBIE TOHATHUSI MEXaHUKHU KOMIIO3UIIMOHHBIX MaTEpPUATIOB
[IpencraBienne 0 KOMIO3UTaX U UX KJIacCUpUKAITIS
CBoiicTBa KOMITO3UTOB, X MPEUMYIIIECTBA U HEAOCTATKU
[Ipenmer u 3amaum Kypca

BooKkHUCTBIE KOMITO3ULIMOHHBIE MaTEPUATIBI

KoMITIOHEHTEI BOJIOKHUCTEIX KOMITO3UTOB

Ponb KOMIIOHEHTOB B MEXaHHYECKOM IMOBEJACHUN KOMIIO3UTOB
ApMUpYyIOIIe BOJIOKHA

MatpuuHble MaTeprabl

. CxembI apMUPOBaHUST KOMITO3UTOB

. OTHOHAaIpaBJIEHHbIE BOJIOKHUCTHIE KOMITO3UTHI

. Marepuansl, apMUpPOBaHHBIC TKAHIMU

. KoMno3uTsl ¢ XxaoTHUeCKUM apMHUpPOBAHUEM

. KoMmo3uTsI ¢ MpocTpaHCTBEHHBIM apMUPOBAHUEM

. Yrpyrue cBOHCTBa BOJOKHUCTBIX KOMIIO3UTOB

. O000mEnnbIN 3aK0H ['yKa /y1s1 aHU30TPOITHOTO TeNa

. O dexTUBHBIE MOAYIIH YIPYTOCTH OJHOHAIIPABICHHOTO MaTepHalia
. OnpeneneHne CBOMCTB KOMIIO3UTOB METOIAMU MUKPOMEXAHUKHU
. [Ipocreiimiast MUKpOMOJI€1b KOMITO3UTA

. Mukpomoenb, yauTsiBaroias ¢opMy BOJIOKOH

. Pacuér cnoucTeix Marepuanon
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23.
24.

25.
26.
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42.
43.
44.
45.
46.
47.
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[TpeoOpa3oBanue ynpyrux XapakTepHCTUK OJHOHAINPABICHHOTO MaTepuaia MpH IMo-

BOPOTE CUCTEMBI KOOPJUHAT
Ynpyrue xapakTepUCTUKH MHOTOCIOMHBIX KOMIIO3UTOB ITPH IJIOCKOM HANPSKEHHOM
COCTOSIHUH

M3rub MHOTOCTOWHBIX KOMITO3UIIMOHHBIX MAaTEPUAIIOB

OCHOBBI TEOPUHU TPOYHOCTH KOMIIO3UTOB

Kpurepun pa3pyiueHus 0JHOHANPABIEHHOIO KOMIIO3UIIMOHHOTO MaTepHraia

. OCHOBBI TEOPUH MHOT'OCIIOMHBIX KOHCTPYKIIUH
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Crep>KHU U3 KOMITO3ULIMOHHBIX MaTEPHUaJIOB

KoMmno3utHsie 1acTUHBI

Du3nYecKue COOTHOMICHHS ¢ y4ETOM edopMaIuii MOMepeuHoro CIBUTa
VYpaBHEHUs TEOPUU CIIOUCTBIX MIACTHH

YacTHele ciydan

TpéxcnoiiHbie KOHCTPYKIIUHU

ITonsTHE O TPEXCIONHBIX KOHCTPYKLHSIX

Monenu nehopMupoBaHus TPEXCIOWHBIX KOHCTPYKIIHIA
KontieHTpaTopsl 1 1epeKThl B KOMITIO3UTaX

Kpomounsie 3¢ heKTs

Bnusiaue nedexToB THIa paccioeHus

MopnenupoBaHue pacClIOCHUN B TPEXCIOWHBIX KOHCTPYKIUAX
AHanm3 pocTa paccioeHui

TexHomornueckue npouecchl U3rOTOBICHUS HIEMEHTOB KOHCTPYKLIMM U3 KOMIIO3H-
[IMOHHBIX MaTEPUAJIOB

OCHOBHBIE 3Tarbl TEXHOJIOTHYECKOTO MpoLecca
IIpeccoBanue 3JIEMEHTOB U3 BOJIOKHUCTBIX KOMIIO3UTOB
BakyymHoe u aBTOKIIaBHOE (hOpMOBaHHE

HamoTtka

OcHoBHBIE 3Tallbl Nporecca

Buast u ciocoObl HAMOTKH
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JIuer perucrpanum usmenenui k PI1J1

n/n

OcHoBaHUE BHECEHUS
HN3MCHCHUA

KoanuectBo
CTpaHMI]
U3MEHEHUS

Ioamnuce
pa3paboTunka

PIIJT




