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1 BBenenue

Pabouas nporpamma u (poHI OIIEHOUHBIX CPEACTB AUCHUILIHHEI «IlnanHupoBanue u oOpa-
00TKa KCIIEPUMEHTa» COCTABJICHBI B COOTBETCTBHUHU C TPEOOBaHUAMH (elepallbHOrO rocyaap-
CTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa, YTBEPKICHHOTO NpukazoM MwunHoOpHayku Poccuii-
ckori @eneparuun GI'OC BO, yrBepxkaeHHbIN npukazom Munoopuayku Poccun ot 12.09.2016
Ne 1165, u ocHOBHOI npodeccroHanbHONM 00pa30BaTENbHON MPOrpaMMbI MTOATOTOBKU «TexHo-
JOTUYECKOE MPOECKTUPOBAHUE BBHICOKOPECYPCHBIX KOHCTPYKIIMI CaMOJIETOB M BEPTOJIETOBY IIO
cnenuanbHOCTH «24.05.07 CamoneTo- 1 BEpPTOJIETOCTPOCHUEY.

3amaum  guctu- | 1. JlaTh cTyaeHTaM (CIIyIIaTesnsM) 3HAHHS O: CTPOCHHH, JeOPMUPO-
TIJIUHBI BaHMM, pa3pylieHn KM 1 KOHCTpYKIIMOHHOM MPOYHOCTH; O METOJIAX
pacyera ynpyrux xapakrepuctuk KM, npo4yHOCTH KOMIIO3ULIMOHHBIX
KOHCTPYKIHUMA
2.  CdopmupoBaTh 3HAHUS, YMEHUS U HABBIKH BBITIOJHEHUS TIPOCKTH-

POBOYHBIX M MMPOBEPOUYHBIX PACUETOB PJIEMEHTOB KOHCTPYKIIUI U3 ONHU-
MEPHBIX KOMITO3UITHOHHBIX MaTEPHUAJIOB

3. CocTaBisTh TEXHOJOTHYECKHE IMPOIECCHI M3TOTOBJICHUS JTHO00TO M3-
JIEJHS U3 TIOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTEPHAJIOB, BEHIOMPATH HEOO-
XOJIUMOE TEXHOJOTUYECKOE OCHAIIICHHE, JaBaTh KBATU(MUIIUPOBAHHBIC
KOHCYJIBTAIMH 110 ONITUMAIBHBIM TEXHOJIOTHUSIM ISl U3TOTOBIICHUS JIFOOBIX
n3nenuit us [TIKM.

4.  HayuuTb UCIOJIB30BATH MPOTPAMMBbI HH)XCHEPHOT'O aHaIU3a JIJIsl MO-
nenupoBanus uzaenuit uz KM

OcHoBHble pazne- | CTpoeHue U CBOWCTBAa KOMIIO3UTOB

ael / Tembl nuc- | OOImue BOMpOChl MPOSKTUPOBAHUS KOHCTPYKIUN U3 MOJIMMEPHBIX KOMIIO-
UIUIMHBI 3ULMOHHBIX MaTE€PUAJIOB.

[IpoekTupoBaHue 3JIEMEHTOB KOHCTPYKIMK U3 CIOUCTBIX KOMIIO3UIITMOHHBIX
MaTepHaJIOB.

Crneuuduueckre 0cOOEHHOCTH CBOWCTB U CTPYKTYPhI KOMITO3UTHBIX Mate-
pHAJIOB.

IIpon3BOACTBO HAIIOJHUTEIIEHU U CBA3YIOLIETO.

MeToap! U c1OCOObI N3roToBIeHUS u3aeauii n3 [1IKM.

TexHOoI0TUM U3TOTOBICHUS pa3nUUHbIX u3aenuii u3 [IKM.

KonTposne kauecTBa nuznenuii 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-
JENUNA 13 KOMITO3UIIMOHHBIX MAaTEpUajIoBy HaIpaBJIeH Ha (JOPMHUPOBAHHE CIICTYIOIIUX KOMIIE-
teHuuii B coorBeTcTBUH ¢ PI'OC BO 1 ocHOBHOM 00pazoBaresbHOM ITporpammoit (Tabnuma 1):

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Koz u HaumeHo- [Tnanupyemsble pe3yabTaThl 00yUeHHs 110 IPAKTHKE
BAaHHME KOMIIETCH-
uu Ilepeuens 3HaHUU IIepedyens ymenumit [IepeyeHp HaBBIKOB

[TpodeccrnonansHO-CIIeUaTH3UPOBAHHBIC

[1CK-4.1 crioco6- | KoHCTpyKIIMOHHBIE u | Onpenensate GU3MKO- | METOJAMH MaTeMaTHue-
HOCTBIO M TOTOB- | TEXHOJIOTMYECKHE CBOM- | MEXaHUUYECKHUE  Xa- | CKOTO MOJAEIMPOBAHUS
HOCTBIO Y4aCTBO- | CTBa KOMIIO3UTOB, KJac- | pAKTEPUCTUKH KOM- | U BBIYUCIIUTEIILHOTO
BaTh B pa3paboT- | cM(UKALKIO KOMIO3UTOB, | IO3ULHMOHHBIX MaTe- | HKCIEPUMEHTA,

K€ [IPOEKTOB JIe- | KOMIIOHEHTbl ~ KOMIIO3H- | pHUaJOB; CAD/CAE-cucremamu

TaTeJbHBIX alllla- | MUOHHBIX  MAaTepUaloB, NOAOMpaTh NMPUMEHS- | IPOEKTUPOBAHHUS M MO-
paToB pa3NUYHON | U3MYECKHE COOTHOILIE- | EMbIe  KOMIIPECCOp- | ACNUPOBAHUSA  JJIEMEH-
KOHCTPYKLUU HUS U METOABI NPOEKTH- | HBIE YCTAHOBKM W | TOB MAlIWH, KOHCTPYK-
poBaHMsI  W3NeNMM U3 | 00OpydOBaHUE, IpHU- | [UH, COOPYXKEHUH U
KOMIIO3ULIMOHHBIX Mate- | OOpbl,  anmaparypy | IpubopoB U3 KOMIIO3U-

puasos,; IS U3TOTOBJICHMS | TOB,
Teoputo MHOTOCIOMHBIX | KOMIO3UTHBIX U3Je- | HaBbikamu 1o paspa-
IUIACTUH U 000JIoYeK, | JIuid 0OTKe TeXHOJIOruYe-
Mozaenu  nedopMupoBa- CKOM M KOHCTPYKTOp-
HUS MHOTOCJIOWHBIX KOH- CKOM JIOKyMEHTaLIHH,
CTPYKLIMI. 10 ONITUMM3ALUUA TPU-
TeXHOJIOTUIO H3roTOBIJIC- HUMaeMEbI€ TEXHOJIOTH-
HUS  DJIEMEHTOB  KOH- YECKUX PEIICHHI 10
CTPYKIIMH U3 KOMITO3UTOB HM3COTOBJICHUIO U3CIUH
n3 [IKM.

3 MecTo AUCHHUILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

Jucnunnuna «lIpoekTupoBanre KOHCTPYKIMM U MPOU3BOJACTBO U3JIEIUN U3 KOMITO3HIIU-
OHHBIX MaTepHUaloB» n3ydaercs Ha 5 Kypce,10 cemectpe.

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

Jlj11 0CcBOEHUS TUCIUIUIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / WUJIM OMBIT MpaK-
TUYECKOH eI TeNbHOCTH, C(hOPMHUPOBAHHBIE B MTPOLIECCE N3YUEHUS AUCUUIUINH / pakTHK: «KoH-
CTPYKIIUSI CAMOJIETOB U BEPTOJIETOBY», «/leTanu MallMH M OCHOBBI KOHCTPYHPOBAHUS», «A3poO-
JUHAMHKa caMoJieToB», «KoHCTpyHnpoBaHue eTanel 1 y3JI0B arperaroB caMoJIeTOB», «l'a3oBbie
U TUJIPABIMYECKUE CHCTEMBI JIETATENbHBIX anmaparoB», «CucrteMbl U 000pyJOBaHUE camoJie-
TOB», «CTaTHCTUYECKHE METO/bl OLCHKH HAJeKHOCTH TEXHMUYECKHX cHcTeM», «ObecredeHue
3aJIaHHOTO pecypca KOHCTPYKIUH camosieToB», «IIpom3BojcTBeHHAs] MpakTHKa (KOHCTPYKTOP-
CKas IIPaKTHKa), 8 CEMECTPY.

3HaHMsI, YMEHUSI U HaBBIKU, chOpMHpPOBAHHBIE MPU U3YUYEHUHU NUCHUIUIMHBI «IIpoekTu-
pOBaHUE KOHCTPYKUUI M MPOM3BOJCTBO M3JENUN M3 KOMITO3UIIMOHHBIX MaTepUalIOB», OYIyT
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BOCTpPeOOBAHBI NMPH M3YyYCHUU MOCIETYIOMMX AUCcUUIUMH: «Hage:xxHocTh, 0€30macHOCTh U JKH-
BYUYECTb», «IJKCIIIyaTallMOHHAsI TEXHOJIOTUYHOCTh M HAJeKHOCThY, «IIpon3BOJCTBEHHAs Ipak-
TUKA (IpEeIAUIIIOMHAsS] IPAKTUKA).

Hucuuruinza «IIpoexkTupoBaHue KOHCTPYKIMN U IPOU3BOICTBO U3JEIHUN U3 KOMIIO3HIIU-
OHHBIX MAaTE€PHUAIOB» YACTUYHO pealn3yercs B popMe MPAKTUIECKON MOATOTOBKH.

HucuuruimHa «IIpoexkTupoBaHue KOHCTPYKLIMN U IPOU3BOICTBO U3JEIHUN U3 KOMIIO3HIIU-
OHHBIX MAaTEpUAJIOB» B paMKaX BOCIUTATEJIbHON paOOTHI HallpaBlieHAa HAa BOCIIMTAHHUE YyBCTBA
OTBETCTBEHHOCTH M YMEHHSI apryMEHTHPOBATh, CAMOCTOSATEIIBHO MBICINUTh, CUCTEMbl OCO3HAH-
HBIX 3HaHUH, OTBETCTBEHHOCTH 32 BBINOJIHEHUE YUEOHO-IIPOU3BOICTBEHHBIX 3aJaHUH.

4 O0beM AUCHUNJIMHBI (MOAYJIs) B 3aUeTHBIX ¢IMHUIIAX C YKA3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKHX YacOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0O padoTy 00y4alomuXxcs ¢ npemnojaBa-
TesieM (110 BUAaM yUeOHBIX 3aHSITHII) U HA CAMOCTOSITEJILHYIO padoTy 00y4arommXxcs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI COCTaBseT 6 3.e., 216 akax. gac.
Pacripenenenne oObemMa TUCHUIUIMHBI (MOJYJIS) IO BHJaM Y4eOHBIX 3aHSATHUH MPEIACTABICHO B
Tadiuue 2

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

O0BeM TUCHUITIAHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh JUCITUTUIHHBI 216

KonTakTHasi ay1uTopHas padoTa ody4yaroumxcsi ¢ npenojaasaresiem (mo | 64
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEKIMOHHOr0 THNA (JIEKIIMM W WHBIC y4eOHbIe 3aHATHA, mpeny- | 16
CMaTpHBaloIlue NMPEeUMYILECTBEHHYIO Nepeady yueOHoi MHpOopMaluu 1e-
JIaTOTUYECKUMU PAaOOTHUKAMU), B TOM YHCJIe B (JOpMe MPAKTHUECKOU IMOJI-
TOTOBKH:

3aHSATHS CEMHUHAPCKOr0 THNA (CEMUHAPHI, MPAKTHYCCKUE 3aHsTHS, Tpak- | 48/8
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI M MHbIE aHAJIOTHYHBIE 3a-
HATUS), B TOM YUCle B (popMe MPaKTUIECKON MOATOTOBKHU:

CaMocTosiTe/IbHAsI padoTa oOyvalIMXCsd M KOHTAaKTHas padora, 116
BKJIIOUAIOIIAs] TPYMIOBbIE KOHCYIbTAI[MH, MHAUBUIYAIbHYIO PaboTy 00Yy-
Haromuxcda ¢ npenogaBaTciiiMU (B TOM YHUCIIC WHAWBUAYAJIIBHBIC KOHCYIIb-
Talumn); B3aMMOJICHCTBHE B AIEKTPOHHOM nH(OPMALIMOHHO-
00pa3oBaTeNbHON Cpefie By3a

[TpomexyTouHast aTTectanus ooyqaromuxcs — Kypcosas pabora, Ox3amen | 36




5 Conepxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/0B Y4eOHOM

padoThI

Tabmuna 3 — CTpyKkTypa U coAepKaHue TUCITUTUINHBI (MOJTYJIIS)

HanmeHoBaHMe pa3liesioB, TEM H COJIEP-
KaHUE MaTepHaia

Buipl yueOHOM pabOThI, BKIIIOYAs CAMOCTOSITEIILHYIO
paboTy 00yJarOIIUXCS M TPYJOEMKOCTH (B Yacax)

KonTakTHas pabora npenoaasaress ¢ 00y-

a0 uMUCH

Jlexuu

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

JlabopaTtopHubie
3aHSITHS

CPC

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

4

Tema 2. O0mue BONpoChl NPOEKTHPO-
BAHUSl KOHCTPYKLIMH M3 MOJTHMEPHBIX
KOMIIO3HIIMOHHBIX MATEPHAJIOB. Y POB-
HU CTPYKTYpHOM HEOAHOPOJHOCTHU KOM-
MO3UIMOHHBIX MarepuanoB. Mukpome-
xaHuKa, OCHOBHbIE COOTHOIICHUS MeXa-
HUKA  KOMIIO3UTOB. MojenupoBaHue
ynpyrux xapakrepuctuk KM, HJIC,
KPUTEPHUN IPOYHOCTH, MEXAHUKA pa3py-
HICHHUS.

16

Tema 3. IIpoekTupoBaHNe 3/IeMEHTOB
KOHCTPYKUIMHA M3 CJIOUCTHIX KOMIIO3H-
HMOHHBIX MaTepuaaoB. COOTHOIICHUS
JUISL CIIOMCTBIX KOMIIO3UIIMOHHBIX MaTe-
puanoB. DTambl MPOEKTUPOBAHUSA DJie-
MEHTOB KOHCTPYKIIMH U3 KOMIIO3HIIMOH-
HBIX MaTepuajoB. MeToabl MPOEKTHUPO-
BAaHUSI AJIEMEHTOB KOHCTPYKIUN U3 KOM-
MO3UIIMOHHBIX MarepuanoB. [IpoexTupo-
BaHHME TMOAKPEIUVICHHBIX KOMIIO3UTHBIX
nanene. PacyeT MHOTOCIIOMHBIX KOMITO-
3UTHBIX Oanok. [IpoekTHpoBaHUE KOH-
CTPYKUHUNH-000JI04EK W3 KOMIIO3UI[MOH-
HBIX MaTE€pHUajoB.

16

Tema 4. Cnenuduyeckne 0COOEHHOCTH
CBOWCTB H CTPYKTYPbl KOMIIO3UTHBIX

16




MaTepuanoB. KOMIOHEHTHl NOIMMEp-
HBIX KOMIIO3MLIIMOHHBIX  MAaTE€pHAaJIOB.
I'pannnsl pasnena Ilpumenenue mnosu-
MEPHBIX KOMIIO3UIIMOHHBIX MaTepHallOB
B KOHCTpyKuuu camoisieroB. HomeHkna-
Typsl u3aenui uz [TIKM.

Tema S. IIpousBoacTBO HANOJIHHUTEIEH
u cBsasywomero. IIpousBoacTBo crek-
JSIHHBIX, YTOJIBHBIX, OPraHUYECKUX BO-
JIOKOH, JIEHT, TKaHEH Uil M3TOTOBIECHUS
KOMIO3UTHBIX u3nenuid. [Ipou3BoacTBO
IIOJIMMEPHBIX BOJIOKOH. «MOKpoe» H3ro-
TOBJIEHUE BOJIOKOH. IIpon3BOACTBO BO-
J0KOH u3 paciuiaBa. CocraBieHue 070K
CXEM 3TallOB MPOU3BOJCTBA HAIIOJHUTE-
nen.

OcHOBHBIE CBEJIEHUS 110 THUIIAM CBSI3YIO-
mux. OcoO0eHHOCTH LUKIIOB (hOpMOBaHHUS
SNOKCUAHBIX CMOJI, OTBEP)KICHHE CBS-
3ylomux. Pexxumbl U 1HKIBI GopMOBa-
HUs. BeiOop cBsA3yloIiero u HamoJHuTe-
TS JUIS pa3padOTKHM TEXHOJOTHH H3Ir0-
TOBJICHUs u3lenus. Meronsl omnpenelne-
HUs Ka4eCTBA HAHOCUMOTO CBSI3YIOLIETO.
HccnenoBanue JIMIKOCTH, COAECpKaHUS
BJIal'M B CBS3YIOIEM, COJEpkKaHUE pac-
TBOPUMOM 4acTu cMoJbl. M3rorosieHue
IIPENPETOB.

16

Tema 6. MeTroabl H cIoCO0OBbI M3r0OTOB-
Jenus usgeauid u3 IIKM. Bapuantsl u
METO/bI NepepaboTKN KOMITO3UTHBIX Ma-
TEpPUAJIOB B U3JENNs: BAKYyMHBII METO/,
IIPECCOBAHUs, aBTOKJIABHBIM U BaKyyM-
aBTOKJIaBHBIA. OTMEUEHBI UX OCOOEHHO-
CTH mnpuMeHeHus. M3rorosieHue usne-
mui n3 [IKM mMerogom BakyyMHOIo u
aBTOKJIaBHOrO (hopmoBaHus. IIpuHiun
aBTOKJIaBHOro (opmoBanus. OcoGeHHO-
cT (opMOBaHMS BaKyyMHOIO METOA,
MIPECCOBAHUS, MHXKEKIMS CMOJIBI IO
JaBJICHUEM

16

Tema 7. TexHOJOrMM H3rOTOBJIEHHUA
pasimunbiX u3geanid u3 IIKM. Dramnsl
dbopMoBaHUS M OCOOEHHOCTH BBITIONHE-
HHUS Kakgoro u3 stanoB. CBedeHHs 00
ocHacTke. OCOOEHHOCTH TPOEKTUPOBA-
Husa. TpeboBaHUs MpPU MPOEKTUPOBAHUU
K MCTaJUIMYECKHMM M HEMETaJUIMYSCKHUM
OTpaBKaM U OCHACTKe. BapuaHTHI ocHa-

6*

16




CTOK 1uis1 popmoBanus uzaenuii u3 [IKM.
OcobeHHOCTH pa3pabOTKA TEXHOJIOTHYEC-
CKHX 3TaloB II0 MU3TOTOBJICHUIO U3AEIUI
u3 [IKM Ymenue no nmoadbopy nmpumMeHs-
€MBIX KOMIIPECCOPHBIX YCTaHOBOK U
o0opynoBaHus, MpUOOPOB, ammaparypsl
JUIsL U3TOTOBJIEHUS! KOMIIO3UTHBIX H3J1e-
muii. OcobeHHocTH (GopMOBaHUS H3e-
it u3 IIKM: BbIOOp OCHACTKM, HAIOJ-
HUTEJIS, CBA3YIOLIET0, BCIOMOIaTeIbHbIX
MaTepuanoB. TexXHOJOruu M3rOTOBICHUS
Tpexcioitnbix nanened uz [IKM. Texno-
JIOTUSl U3TOTOBJICHUS NIAHENIN CTaOUIn3a-
Topa. TexHomorus M3roTOBJIEHUS JIOMa-
CTU BeprojeTa. BapuaHThl TEXHOJIOTHH
W3TOTOBJICHHSI TPEXCIOWHBIX IMaHeNel u
MOHOJIMTHBIX KPUBOJINHEHHBIX IOBEPX-
HocTel.  TexHomorus  M3TOTOBIEHUS
TpyOUaThIX JAJTMHHOMEPHBIX  HW3JIEIUH.
TexHONOorusi M3roTOBJICHHS TOJICTOCTEH-
HEIX U3NICIIUN

Tema 8. Konrpoas kauecTBa u3aesmii
u3 KM.

TexHonornueckue Je(eKTbl B KOMIIO-
3UTHBIX U3JENUSX, UX KJIacCupUKaIus.
Bapuantsl meTonoB KoHTpoussa. KoH-
TPOJIb Ka4eCTBA J€TaJIel U3 MOJTMMEPHBIX
KOMIIO3UIIMOHHBIX MaTepuanos. Croco-
Obl YKJIaJKU CIIOEB Mpemnpera A IMoily-
YEHUs PAaBHONPOYHOIO M3JECIHS U3
[IKM. MeTtoabl KOHTpOJISI KauecTBa M3-
nemut w3 I[IKM B camonertocTpoeHuH.
OcHOBHBIE METOABI KOHTPOJIS W3ACIUN
u3 [IKM. Pa3zpaboTka TexHOIOrnuecKoit
U KOHCTPYKTOPCKOW ITOKYMEHTAallUU I10
ONTUMU3ALINHU.

2*

HNUTOI'O no nucounjanue

16

32

16

116

* peaju3yercs B ¢oopMe NPAKTHYECKOI MOATOTOBKH
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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 16

[ToaroToBka K 3aHATHSIM CEMHUHAPCKOTO THUTIA 48

IToaroroBka u oopmiIeHHE KypCOBOM paOOTHI 52

Hroro 116

7 OueHoYHbIE CPeCTBA IJIf NPOBEAeHHs TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOM
arrecTauvy 00y4aroMXCcs M0 JMCUMILINHE (MOTYJII0)

@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 OOYUYEHUS MO JUCIUILIUHE (MOMAYIIO), MPAKTUKE XPaHUTCS 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. MarepuaioBeieHne M TEXHOJIOTHS METAUTMYECKUX, HeMe-
TAUIMYECKUX M KOMIIO3UIMOHHBIX MaTepHalloB : Y4eOHHMK [DJeKTpoHHBIH pecypc] / A.M.
Anackun, A.H. Kpacnosckuit. — M. : DOPYM : UHOPA-M, 2018. - 400 c. / ZNANIUM.COM
. DJIEKTPOHHO-OMOMMoTeuHass cucrema. — Pexum pocrynma: 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 MPOM3BOJCTBA KOMIO3UIIMOHHBIX MOJIMMEPHBIX U3-
Jnenuid B camosieTocTpoeHuu : y4ye0. 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
: yue0. [Tocobue / P.U. I'yceBa. — Komcomonbck-Ha-Amype : Komcomonbsck-Ha-Amype :@I'BOY
BIIO «KHAI'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: M3n-Bo KI'TY, 1995. - 95¢.

6. Kum, B.A. Komnosumnuonnsie matepuansl. KOMIOHEHTH JUCIEPCHOYIPOYHEH-
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. [TonumepHbIE KOMITO3UIIMOHHBIE MaTepranbl: CTpyKTypa, CBOWCTBA, TEXHOJIOTHUA :
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. Teiukesuy, 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 PaKETOCTPOCHHUS: YueOHOe mocodue AJisi By30B /
A. C. Yymanun, B. U. Epmos, K. A. Makapos u ap. — M.: Uadpa-M, 2008. - 992c.

8.2 [omoJiHUTeJILHAS JIUTEpPaTypa

1. boraros, B.W. TexHosnorus H3roTOBIEHUSI arperatoB JETrKUX CaMOJIETOB M3 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 cBoicTBa [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. Kommo3urmonnsie Matepuaisl : cupaBounuk/ 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 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. @. KoncTpykiun ¢ 3anonHuTeneM : cnpaBoyHuk / B. @. [Tanun, 10. A.
I'mankoB. — M. : Mamnoctpoenue, 1991. — 272 c.
6. Uepenaxun, A. A. MaTtepuanoBeneHue [ 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 poctyna: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

1. [[TeBuenko, A.A. OUMKOXUMHA U MEXaHHKA KOMITO3UIIMOHHBIX MaTEPHAJIOB:
yueb. nocobue ju1st By30B / A. A. llleBuenko. - CII6.: I[Tpodeccus, 2010. - 223c.

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHMUILIMHbBI

1. I'yceBa, P. . OcobeHHOCTH MPOU3BOACTBA KOMIO3UIMOHHBIX MOJUMEPHBIX
u3Jlenuii B camosieroctpoeHuu : yued. 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€NUN U3 MOJIMMEPHBIX KOMIIO3UTHBIX MaTepHa-
noB : yued. 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(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. DnekrpoHHO-OnOMoTeyHas cucrema [PRbooks Jlnnensnonnsrii qorosop Ne EIT 44/4
Ha TIPEJOCTaBICHHE JOCTyMa K SJIEKTPOHHO-OmOmmoteunoit cucreme IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 depans 2021 1. (¢ 27 mapra 2021 r. mo 27
mapra 2022 r.).

3. O6pazoBarenpHas wiardgopma "FOpaitr". JloroBop Ne EI144/2 Ha okazaHue yCIIyT IO
MPEIOCTaBIEHUIO JIOCTyMa K oOpaszoBarenbHoi mnatdopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 despans 2021 r. (c 07 deBpansa 2021 r. o 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 deBpans 2021 r. mo 04 perpans 2030 1.).

5. CnpaBounas npaBoBas cuctema Koncynprant [lmtoc. Jloroop 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 MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM U 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 UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLIMX JUCHUIUIMH U MPO(ECCHOHAIBHBIX MOY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEIIESCTBYIONIET0 00YUeHHs, KOTOPBIA 0CBOOOXK1aeT 00yUaroie-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4ebHblil npoliecc NpH NpernoAaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M WH(POPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpagunnoH-
Hble 00pa3zoBaTeIbHbIC TEXHOJIOTUHU MPEICTaBIEHbI JIEKIHUIAMU U CEMUHAPCKUMU (IPAaKTUYECKH-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHATui. MHpopMamoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS IYTEM aKTHUBU3ALUKU CaMOCTOSITEIbHON pabOoThI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3auaTHA JeKIMOHHOI0 THIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0KEHWE 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 HAaMOONbLIMKA 00beM HMH(pOpMalMU U 0OecreynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHEe MaTepHara.

9.3 3aHATHA CEMHUHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEICTABISAIOT COOOH JeTanu3ainio JEKIMOHHOTO TEeOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUsI Kypca U OXBaThIBalOT BCE OCHOBHBIE pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBJISIETCS 00CYXkJIeHHe Hauboee npodyiem-
HBIX M CJIO’KHBIX BOIPOCOB IO OTJEIbHBIM TeMaM, a Takke pa30op MpUMEpPOB U CUTYyalUi B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOIAT: OKa3aHHE METOJUYECKOH mo-
MOIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKHUX 3aHATHAX OLIECHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:
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- OTBETHI Ha BOIPOCHI, IIpeyIaraeMble IIPENo1aBaTelIeM;

- y4acTHE B JUCKYCCHUSAX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBet foKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPIKATh
CCBUIKU Ha UCTOYHUKHU.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IIPOBEPSAIOT CTEIEHb BJIAJICHUS TEOPETHYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

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

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

CamocrosiTenbHast paboTa CTYIAEHTOB — 3TO MPOLIECC AKTUBHOTO, IEJICHANPABIEHHOIO
npUoOpeTEeHNs CTYIEHTOM HOBBIX 3HAaHUM, yMeHUll 0e3 HemoCPEeJCTBEHHOI0 y4acTHsl Mpenoja-
BaTellsl, XapaKTEPU3YIOIIUICSI TPEAMETHONW HANpPaBICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysIbTaToB AeATENbHOCTH 00Y4arOLIerocs.

[enu camocTosATENbHOM pabOTHI:

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

- yri1yOJieHHe U pacIliupeHne TEOPeTHUECKUX 3HaHU;

- (hopMupoBaHrEe yMEHHH UCIIONB30BaTh HOPMAaTHUBHYIO M CIIPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOpMHUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIN3aLluu;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUA OpraHU3aIy CaMOCTOSTENILHOW pabOThl CTY/IEHTOB BKJIIOUAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynabTaToB BHEAYTUTOPHOH CaMOCTOATENBbHOM paboThl CTYIAEHTOB MOMKET
POXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHThl JOJDKHBI MOIXOJUTh K CaMOCTOATEIbHOW paboTe Kak K HauBa)KHEHIIEMY
CPECTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJIAZ0B Ha
OTJIebHBIE BOIIPOCHI Kypca, IPUOOPETEHUSI ONPEEICHHBIX HABBIKOB M MCIOIb30BaHUs Ipodec-
CUOHAJIbHOW JIUTEPaTYpBHI.

9.5 Meroanueckue ykazanus 1Jisi 00y4al0mMXCcsl M0 OCBOEHHUIO I CHUIJIMHBI

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

1. U3yuenue yueOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATHYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasena mo yueOHUKY MM KOHCTIEKTHBIM MaTepuaiaM
PEKOMEHYETCS TIO MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS, TOHATUS pa3jie-
Ja.

3. Oco0oe BHUMAHHE CIEIYET YJEIUTh BBITIOJIHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHSITH-
SIM 1 UHAUBHUIYaJbHBIM KOMILIEKCHBIM 33/IaHUSM Ha CAMOCTOSITENTLHYIO padoTy.

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
Hay4HOU JUTEpAType) Il 60Jee NeTaaTbHOTO MOHUMAaHHUS BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.
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[Tpu camocTOsATENBEHON MPOPAOOTKE Kypca 00yUdaronIfecs JOIKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUH MaTepual U JOINOJHUTh
€ro C Y4eTOM peKOMEHIOBAaHHOM M0 JaHHON TeMe JUTEepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY, COCTABIISITh TE3UCHI, AaHHOTALMN U KOHCIIEKTbI
Haubosee BaKHBIX MOMEHTOB;

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

- HCII0JIb30BATh IS CAMOMPOBEPKHU MaTepHalibl POHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHAJIbHO-TEXHUYECKOT0 o0ecredyeHusi, He00X0AMMOro JJIsl 0CY-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaAHUE

JUist pea3aiyy IPOrpaMMbl IUCLMIUTAHBI UCTIONB3YEeTCs] MATEPHATbHO-TEXHIYECKOE 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 IOJIy4eHUs
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 (hOpMOBAHUS U3JCITUI I'¥, MaTepHAIl sl BAKYyMHOI'O MEIIKA,
aAHTUAATE3UOHHOE IIOKPBITHE, repMe-
THK

bonBanka u ompaBka anga moaro- | OcHactka
TOBKH U3JIENHs K OPMOBAHUIO.
I{ynaru 151 60JIBaHOK U ONPABOK.
1. OO6pa3upl KOMIIO3UTHBIX H3JIe-
JUN U3 CTEKJIO, yrjie- U OpraHo-
IUTACTHKA

2. O6pasupl komroHeHToB [TKM
(cBsi3yro11I€€ U HALIOJHUTEID)

10.2 TexHu4eckHe M JJTCKTPOHHbIE CPEACTBA 00y4YeHHUSA

JlekuMOHHbIE 3AHATHSA.

Aynuropuu JUis TIEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOETBIO U TEXHUUYECKUMU CPEe-
CTBaMH OOY4YEHUS, CIy)KAIIMMHU ISl IPEACTaBICHUS y4eOHOH mHpopManuu OOJBIION ayauTo-
pun (HaOOpbI JIEMOHCTPAIMOHHOTO O00OpyHOBaHUS (IPOEKTOp, IKpaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUYECKUE UIUTFOCTPALINH).

Jlns peanuzanuy JUCHUILTAHBI TOATOTOBICHBI MPE3EHTAIIUH 110 BCEM TEMaM.

IIpakTHyeckue 3aHATHS

Aynuropuu JUIsl IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIICUAIN3UPOBAHHON Mebe-
JBI0 M TEXHWYECKUMHU CPEACTBAMH OOy4eHHs (TIPOEKTOp, dKpaH, KOMIBIOTEP/HOYTOYK). Jls
MPOBEJCHUS psAla MPaKTUYeCKuX padboT npumensitorcs [IBM.

CamocrosiTeibHast padoTa.

[TomerieHust Al CaMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHUSI K ceTH «VITHTepHEeT» H JIOCTYIIOM K 3JICKTPOHHOW HH(POPMAITMOHHO -
oOpasoBatenbHOM cpene KHAI'Y:

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

11 HNurble cBegenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo Jun ¢ 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 cnienuanbHble YCIOBHS Ul OTY4YeHus: 00pa3oBaHus 00y4aroImuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nieqarorndeckuii cocTaB 3HaAKOMHUTCS C TICHUXOJIOT0-(PHU3U0IOIMYECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXCs MHBAIKWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH PeadMIUTAMK WHBATUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEPKKA MPENoAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusiMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(bIeKCUBHBIE METOJIBI 00YUEHUSI, TEXHOJIOTHH COIMOKYIBTYPHOU peaOUIUTAIINH C TENTbI0 OKa3a-
HUS [IOMOIIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLLEHUH C IPYrUMH CTYIIEH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckoi rpymme. [logbop 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(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuumianHbl Junamu ¢ OB3 ocyiiecTBisieTcsl ¢ UCHOJIb30BAaHUEM CPEICTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOE 00ecrieueHHe MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayAUTO-
puil k Hyxzam iun ¢ OB3.

dopma NpoBeeHUs aTTeCTalluy JUIsl CTYICHTOB-UHBAJIUAO0B YCTAHABIUBAETCSA C YUETOM
WHAUBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOM ¢opme (g IUI C HAPYMEHUSIMHU OMNOPHO-
JIBUTATEJILHOTO amapara);

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

- METOJIOM YTEHHSI aCCHCTEHTOM 3aaHus BCIIYX (IS JIUI] C HAPYIICHUSMU 3PEHUS).

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

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

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

- YCTHO (7151 JTUI] ¢ HAPYIIEHUSIMHA 3PEHHUS, OITIOPHO-ABUTaTEIHLHOTO aapara).

ITpu HEOOX0AMMOCTH AJ1s1 00YUAIOIIUXCS ¢ MHBAIMIHOCTBIO IPOLIEIypa OLIEHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



®OH/J
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[Ipunoxenue 1

OLEHOYHBIX CPEACTB

o TMCIOMIIJIMHE

«IIpoekTHpPOBaHME KOHCTPYKIUMH U MPOU3BOACTBO U3ACJUNA U3 KOMIIO3ULIM-

OHHBIX MaTE€pPHUAJT0OB»

CrnenuanbHOCTD

24.05.07 CamoneTo- U BEPTOJIETOCTPOEHUE

Criermanusanus

TexHonornyeckoe NpOeKTUPOBAHUE BHICOKOPECYPCHBIX KOH-
CTPYKIIMH CaMOJIETOB U BEPTOJIETOB

KBanudukarus BbITyCKHUKA Wuxenep
l'on wnawama mnoaroroBku (mo 2019, 2020
yueOHOMY IJIaHY)
®opma 00yueHus Ounas popma
TexHonorus 00y4eHus TpagunuonHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
5 10 6
Bun npomexxyTouHOM aTTecTanuu Ob6ecneunBarolee noapaseseHue

KP, sx3amen

Kadenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHSs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox un Hanmeno-
BaHUE KOMIIETEH-
LIUHA

[Tnanupyemsble pe3ynbTaTbl O0yUYeHHs 110 PAKTHKE

ITepeuenb 3HaHUI

IIepeyens ymenuit

[IepeueHb HaBBIKOB

[TpodeccrnonansHO-CIIeUaTH3UPOBAHHBIC

[1CK-4.1 crioco6-
HOCTBIO ¥ TOTOB-
HOCTBIO Y4aCTBO-
BaTh B pa3padoT-
K€ MTPOCKTOB JIie-
TaTEJbHBIX aIla-
paToB pa3IMYHON
KOHCTPYKIIUU

Konctpykuinonusie u
TE€XHOJIOTMYECKHE CBOM-
CTBa KOMIIO3UTOB, KJac-
CU(UKALMIO KOMIIO3UTOB,
KOMIIOHEHTBI ~ KOMIIO3H-
LUOHHBIX  MaTEpHUaJIOB,
¢usnveckue COOTHOIIE-
HUS U METOABI IIPOEKTH-

pOBaHUS  H3JEIUU U3
KOMIIO3UIIMOHHBIX Mare-
pHAJIOB;

Teoputo MHOTOCIOMHBIX
INIACTUH U 000JIOYEK,
Mozaenmu  JedopMupoBa-
HUS MHOTOCJIOMHBIX KOH-
CTPYKLIHUM.

TexHOJOruo H3roTOBJIC-
HUS  DJIEMEHTOB  KOH-
CTPYKLHI U3 KOMITO3UTOB

Onpenensite GU3NKO-

MEXaHUYECKHUE
PaKTEPUCTUKHU

MO3MIMOHHBIX MaTe-

METOJaMH MaTE€MaTH4C-

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

pHUAJIOB; CAD/CAE-cucremamu
no0upaTh MPUMEHS- | IPOCKTUPOBAHKS M MO-
eMble  KOMIIPECCOp- | IETUPOBAHMS  DJIEMEH-
HbIC YCTAHOBKM H | TOB MAallIMH, KOHCTPYK-
obopynoBaHue, MpU- | UM, COOPYKEHUH W
Oopbl,  ammapaTypy | IpuOOpPOB M3 KOMITO3H-
JJISL HU3IrOTOBJICHUA | TOB,

KOMIIO3UTHBIX M3JC-

i

Happikamu o paspa-
0OTKE TeXHOJIOTHYe-
CKOI U KOHCTPYKTOP-
CKOM JOKyMEHTAalluH,
10 ONTUMM3AIIUNA TIPH-
HUMAaeMEI€ TEXHOJIOTH-
YEeCKUX pelIeHui 1o
M3TOTOBJICHUIO U3/ICTHI
n3 [IKM.

Tab6numa 2 — [TacopT ¢oHma OIEHOYHBIX CPEICTB

KonTposmpyembie ®opmupyemass | HaumeHnoBanme
paszaebl (TeMbl) KOMIIeTEeHI U OLICHOYHOI 0 Iloxka3zaTenu oueHKH
AUCHHUILINHBI CpeACTBa

Tema 1 Ctpoenue u coii- | [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 «Knaccudu-
Karusi  TpedoBa-
HHUM TpEeabsIBIA-
eMbix Kk KM B
pa3sIUYHBIX  OT-
pacisax» u
«CpaBHeHue ¢u-
3UKO-
MEXaHUYECKHUX
XapaKTePUCTUK
paznuuHbix KM»
ITpakTrueckas

KOMITO3UIIMOHHBIX MaTepua-
JIOB.

YMmenue noabupatb U CH-
CTEeMaTH3UpPOBaTh  JIaHHbBIE
JUI aHalu3a, MPeJCTaBIsATh
MaTepHua

YMeHue npuMeHsTh METObI
W CpeICTBa MEXaHWYECKHX
UCTIBITAHU I MaTepHajoB,
(momOupaTh W HACTpauWBaTh
o0opyJ0BaHuE, MPABUIBHO
€ro SKCIUTYyaTHpPOBaTh);
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pabora Nel
Ormpoc o Teme
KP (0630pHO-
aHATUTUYCCKAs
4acTh)

HaBBIK pabOTHI C OJKCHEPH-
MEHTAIIBHBIM 000PYIOBaHH-
em;

3HaHUS OCOOEHHOCTEH HC-
nbeITaHui oOpasnos u3 KM;
YMeTb MpOBOAUTH MEXaHU-
YEeCKHUE UCTIbITaHUS;

Wwmetp HaBBIK (pUKCAH pe-
3y/lbTaTOB  MCCIIEJOBAHMUS.
YMeTb  MHTEpPIPETUPOBATH
pe3yNIbTaThl UCTIBITAHUN

Tema 2 O61ue BOmpock
MIPOEKTUPOBAHMS KOH-
CTPYKLHH U3 MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTe-
pHaJIoB

I1ICK-4.1

Koncrmekr  nek-
MU U TEM Ha ca-
MOCTOSITEJIbHOE
U3y4eHUe
[IpakTrueckas
pabota Ne2
Ormpoc 1o Teme

CuctemMHble 3HAHMS, HaBBIK
aHaiM3a HHPOpPMAIMH  TIO
TeMe. YMEHHE MOATrOTaBJIM-
BaTh MCXOJIHBIE JaHHBIC JJIs
pacdeToB B (opMe HEOOXO-
JTUMOM 17 BEIOpaHHBIX Me-
TOJOB CHCTEM KOMIIBIOTEp-
HOM MaTeMaTUKU, CUCTEMBbI
KOMITBIOTEPHOTO ~ MPOEKTH-
pPOBaHUS U KOMIIBIOTEPHOTO
uwxkuaupuara (CAD/CAE-
CUCTEMbI) [UIsl Pa3IMYHbIX
pacUYEeTHBIX CIIy4acB

YMeHue ompeaensits ymupy-
TUE€ TOCTOSIHHBIE CIIOUCTOTO
nakera MOJIMMEPHOTO KOM-
MO3UTa C HCIOJIH30BAHUEM
COBPEMEHHBIX KOMIIBIOTEP-
HBIX TEXHOJIOTUM

YMenue pemarh 3anauu Gu-
3UKO-MEXaHUYECKOTO MOJIe-
JUPOBAHUS METOJAMU MHK-
pOMEXaHUKH,  aHAIU3UPO-
BaTh IMOJIYYEHHBIE PEIICHMUS,
MHTEPIPETUPOBATh PE3YIIb-
TaThI

Tema 3 [IpoexTrpoBanue
HJIEMEHTOB KOHCTPYKIIHHA
U3 CIIOMCTHIX KOMITO3HUIIH-
OHHBIX MaTepHUajIoB

[1CK-4.1

[IpakTrueckas
pabota Ne3
Ormpoc 1o Teme

CucreMHbIe 3HaHMSI, HABbIK
aHanu3a MHQOpPMAIMH 110
TeMe. YMEHHUE IPUMEHSATH
OCHOBHBIE I10JIOKEHUSI ME-
TOJIbl MATEMaTUYECKOTO.
CrocoOHOCTD BBIMOJHATH U
OLICHUBATh PE3yJbTaThI pac-
YETHO-3KCIIEPUMEHTAILHON
paboTHI 33/1a4 MOJIETTUPOBa-
HUS pabOTHI U3/1ETHS U3
cinoucroro KM npu cnox-
HOM CJIy4ae Harpy>KeHHUs ¢
HCIIOJIb30BAHUEM BBIUMCIIH-
TEJNbHBIX CUCTEM.

YMenue pemath 3a1a4uu
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npeoOpa3oBaHusl YIIPYTUX
XapaKTePUCTUK OJTHOHA-
MPaBJIEHHOTO MaTepHana
IIPH IOBOPOTE CUCTEMBI KO-
OpIMHAT, aHATU3UPOBATH
MOJTyYEHHBIC PEIICHUS, H-
TepIPETUPOBAThH Pe3yibTa-
THBI.

CnocoOHOCTbH BBITIOTHSATH U
OIICHUBAThH PE3yIbTATHI Pac-
YETHO-DKCIIEPUMEHTAIbHON
paboTHI 3a/1a4 ONTUMH3AIUU
CTPYKTYPBI CIOUCTOTO KOM-
MO3UTA C UCIOJIb30BAHUEM
BBIUMCIUTEIbHBIX CUCTEM U
HAyYKOEMKHX KOMIIBIOTEP-
HBIX TE€XHOJIOTUH.
CniocoOHOCTH BBHITIOIHSATD U
OIICHUBAThH PE3yJbTATHI Pac-
YETHO-DKCIIEPUMEHTAIBHON
paboThI 3a/1a4 pacyeT naHe-
mu u3 KM Ha npouHOCTh ¢
UCIIOJIb30BAaHUEM BBIYUCIIH-
TENbHBIX CUCTEM M HAYKO-
E€MKHUX KOMITHIOTEPHBIX TEX-
HOJIOTUM

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

CnocoOHOCThH BBITIOTHSATE 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-
MBIOTEPHBIX TEXHOJIOTHH.
YMeHue OleHUTh BIHUSHUE
KpoMO4HOTO d(pdexTa mist
n3nenui u3 paznuyasix KM

Tema 4 Cnenuduyeckue
0COOEHHOCTHU CBOMCTB U
CTPYKTYPbI KOMITO3UTHBIX
MaTepuasoB

[1CK-4.1

[TpakTrueckas
pabota Ne4
Onpoc o Teme
KP

CucreMHbIe 3HaHUS 110 TEME.
YMenue nonduparte U CH-
CTEMAaTU3UPOBaTh  JaHHbBIE
JUI aHalu3a, MPeICTaBIIsATh
matepuan,  OcCyIiecTBIATh
BBIOOp KOMITIOHEHTOB IIOJIU-
MEPHOr0 KOMIIO3UIIMOHHOTO
MaTepuana s CO3JaHus
ONTUMAJIBHBIX IO CBOWCTBAM
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U3aenni

Tema 5 IIponsBoacTso
HAIOJIHUTEINIEH U CBA3YIO-
1IEro

IICK-4.1

IIpaxTueckas
paborta Ne5
Ormpoc 1o Teme

CucreMHbIe 3HaHHUS 110 TEME.
Ocy1ecTBisieT BHIOOP MOKa-
3areneil KaxJI0ro u3 cocTaB-
JSIOUIMX KOMIIOHEHTOB Ma-
Tepuana I [OJy4EeHHUS
MaTepuaia 3aJIJaHHBIX
CBOMCTB. .JleMOHCTpUpYET
MPAKTUYECKOE HCI0JIb30Ba-
HUE 3HaHUW 171 BBIOOpA
porecca OTBEPKACHUS CBA-
3YIOLUX JUIsl TIOJY4EHUs] U3-
JEJIUNA TIPOYHBIX U KECTKUX
u3 [IKM

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

[1ICK-4.1

[IpakTnueckas
pabota Ne6
KP

Ompoc o Teme

CucreMHBIE 3HAHUA 110 TEME.
IIpencraBnsier meTonbl Iie-
pepaboOTKH  KOMITO3UIIMOH-
HBIX MaTE€pPUaAJIOB B HU3JCIIHUS
C YYETOM HX IKCILTyaTalluu
Ocy1iecTBisieT BBIOOP MOKa-
3aTelied  TEXHOIOTMYECKOTO
nporecca (GopmMoBaHUA W3-
nenmuit u3 [IKM, dopmupyer
BCIIOMOTATENIbHBIE MaTepHa-
JII K UKy (hOpMOBaHUs

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

[1ICK-4.1

[IpakTrueckas
pabota Ne7
Ormpoc 1o Teme
KP

JeMoHCTpHUpYyEeT npaKkTH4e-
CKO€ MCII0JIb30BaHUE 3HAHUI
Ui pa3pabOTKU TEXHOJIOTHU-
YECKUX IPOLIECCOB pa3iIny-
HBIX M3JENUNA ¢ IPUMEHEHHU-
€M TOJMMEPHBIX KOMIIO3H-
IIMOHHBIX MaTEpHaJIOB

Tema 8 Kontponb kaue-
cTBa u3nenu n3 KM

[1CK-4.1

IIpaxTrueckas
pabora Ne8
Omnpoc o Teme

3HaeT U yMeeT pa3paboraTrh
METOJIMKY W TEXHOJOTHIO
KOHTPOJISI KaueCTBa CBOWCTB
KOMIIOHEHTOB MaTepuana |
TOTOBOIO M3EIIHS

2 MeToauyeckne MaTepHuaJIbl, ONPeie/siolue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMmupo-

BAHHUS KOMIIETEHIMH

MCTOI[PI‘ICCKI/IC MaTCpHuaJibl, OMPECACIAIONNEC TPOUCAYPbI OLCHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapThbl JUCIIH-

TUTHHEI (Tabnuma 3).




Tabmuia 3 — TexHoysornueckas Kapra
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HaumeHoBaHue Cpoxu Bbl- | IlIkana ome- Kpurepum oneHuBanust
OLICHOYHOI0 Cpej- MOJIHEHU S HHUBaHUs
cTBa
10 cemectp

IIpomeskyTouHnasi arrectauusi B popme «IK3aMeH»

[IpakTnueckue 3ana-
HUs  (TpaKkTU4YecKue
paboThI, OMPOCHI, 00-
30pbl)

B TEeUYEHUE
cemecTpa

30 damwoB

30 6annos - Cmyoenm noiHOCmuio 8ol-
NOIHUT 3a0aHUe, NOKA3aL OMIUYHbLE
VMEHUSL U HABbIKU 8 PAMKAX YCBOCHHO-
20 yuebH020 Mamepuand, KOHmpoo-
Has paboma ogopmieHa akKypamHo u
8 COOMBEMCMBUU C NPeObABIAEMbIMU
mpebosaHusMuU.

206ann06 - Cmyoenm noiHocmuio 8ol-
NOIHUNL 3a0aHUe, NOKA3AL XOPOouiue
VMeEHUsL HABbIKU 8 PAMKAX YCBOEHHO20
VUebHO20 Mamepuaid, Ho He CMO2
0b0cHO8aMb ONMUMANTLHOCMb NPEO-
JIOJICEHHO20 peuteHus, TOTYIIEHBI OJTHA
WM JIBE HETOYHOCTH, eCmb Hedo-
cmamku 8 oghopmieHUu.

15 6annos - Cmyoenm noanocmoio 6bi-
NOJIHUL 3A0aHUe, HO OONYCMUIL CYyuje-
CcmeeHHble HeMOoYHOCMU U 2pyoble
OWUOKU, He NPOSBUL YMEHUsL NPAGUTb-
HO UHMEPNPemupo8amy noiy4eHHbvle
pe3yibmaml, Kauecmao oghopmienus
umeem HeOOCMamouHblll YPOBEHb.

10 6annos - Cmyodenm ne noanocmuoio
BbINOIHUN 3a0anue, Npu SMom 0ony-
CMUL CYuecmeeHHble HeMOYHOCMU U
2pyobble owUbKU, He NPO8UL YMEHUs.
NPABUILHO UHMEPNPEMUPOBAMb NOJLY-
YeHHble pe3YIbmambl, Ka4ecmeo
ohopmaenust umeem HedoCMamoyHblil
VpogeHb.

0 b6annos - Cmyoenm He NOIHOCMBIO
BbINOIHUIL 3A0aHUe, NPU IMOM NPOSBUT
HEeOOCMAamoyHblll YPOB8eHb YMEHUU U
HABbIKOG, d MAKJHCe HeCnocobeH Nosic-
HUMb NOJYYEHHbIU pe3yabman.

Hamnune omnopnoro
KOHCIIEKTa MO TEMaM.

B TeUeHUEe
ceMecTpa

10 6atoB

10 6annoe - Hanuuue noino2o kom-
nJIeKma KOHCNeKmos JeKYutl u mem OJis
CAMOCMOAMENbHO20 U3YUEHUSL, CIY-
OeHm noKka3an OMiu4Hble 3HAHUS 6
PAMKAX YCBOEHHO20 YUeOH020 Mame-
puana.

8 bannos - Hanuuue nonnozo kom-
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NeKma KOHCNeKmoa JieKyuil u mem OJist
CAMOCMOAMENbHO20 U3VUEHUS, CIY-
O0eHm noxkasai 3HaHUus meopemuiecKko-
20 Mamepuana ¢ HeboILUUMU HeMOY-
HOCMAMU 8 (hOPMYTUPOBKAX U PAC-
CYHCOCHUSIX

5 6annos - Hanuuue komniexma Kom-
CNeKmoe ekyuil u mem OJisi CAMOCHO-
AMENbHO20 U3YYEHUsI NO OONbUUHCMEY
mem, [lokazan yoosiemeopumenvhvle
3HAHUSL 8 PAMKAX YCBOCHHO20 YYeOHO20
mamepuana.

O0630psI IO TEMaM Ha
CaMOCTOSITENIbHOE
u3ydyeHue (MOUCK U
IpEJCTaBICHUE  pe-
3yJbTaTOB)

B TeUEeHHUE
ceMecTpa

10 GatoB

20 6annos - Cmyoenm noiHOCMbIO Gbl-
NOMHUNL 3A0aHUe, NOKA3AN OMIAUYHbLE
VMEHUsL U HABLIKU 8 PAMKAX YC80EHHO-
20 yuebHO020 Mmamepuand, KOHMpPOb-
Has paboma oghopmaena akKypamuo u
8 COOMBEMCMBUU C NPeObABIAEMbIMU
mpebosaHusMuU.

15 6annoe - Cmyoemm noanocmvio
BbLINOIHUNL 3A0anUe, NOKA3AL XOPOouiue
VMeEHUsL HABbIKU 8 PAMKAX YC80EHHO20
YuebHO20 Mamepuand, HO He CMOo2
0060cHO8AMb  ONMUMANLHOCMb  Npeo-
JIOJICEHHO20 peutens, TOTYIEHbI O/THA
WIA JIB€ HETOYHOCTH, ecmb Heoo-
cmamku 8 oghopmieHUU.

10 6annos - Cmyodenm noanocmio 8bi-
NOJHUL 3a0danue, HO OONYCMUL Cyuje-
CM@eHHble HeMmOYHOCmU U  2pyobie
OWUOKU, He NPOSAGUIL YMEHUsL NPABULb-
HO UHMEPNPemuposams noJy4eHHble
pesyivmamsl, Kauecmeo O0popmieHus
umeem HeOOCMamouHblll YPOBEHb.

S bannoe - Cmyoenm ne noaHOCMbIO
BbINOJIHUN 3A0aHUe, Npu 3Mom OOny-
CMUL CyujecmeenHbvle HemoYHOCmU U
2pybvle owmudKU, He NPOoAGUL YMeHUs
NPABUILHO UHMEPNPEMUPOSAms NOLY-
YeHHble  pe3yIbmamvl,  KaA4ecmeo
ogopmaenuss umeem HeOOCMAMOUHbILL
VpOoGeHb.

0 b6annos - Cmyoenm He NOIHOCHbBIO
BbINOIHUIL 3A0aHUe, NPU IMOM NPOSBUT
HeOOCMamoyHblll YPOBEeHb YMEHUUl U
HABbIKOG, d MAKJHCe HeCnocobeH Nosic-
HUMb NOJYYEHHbIU pe3yabman.

UTOI'O  Texymwmit
KOHTPOJIb

50 6an10B
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DK3aMeH

50 6ans0B

Teopetnueckuii  Bo-
npoc (oueHMBaHUeE
YPOBHSI YCBOEHHBIX
3HAHMIA)

B Oujaere 2
BOIIpOCa IO
15 dass10B

[IpakTrueckas
3az1a4ya
(oleHUBaHME YPOB-
Hfl YCBOEGHHBIX yMe-
HUI M1 HABBLIKOB)

B Omiaere 1
3agaya — 20
0a/110B

Ooun sonpoc:

15 GamnoB - cmyoeum npasuivbHo om-
e6emuil Ha Mmeopemudeckull 0npoc Ou-
nema. Iloxazan omauynvle 3HAHUS 6
PAMKAX YCBOEHH020 V4eOHO20 Mmane-
puana. Omeemun Ha 6ce OONOJHU-
meibHble BONPOCHL.

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

8 OamioB - cmyoeum omeemunl Ha
meopemudeckull 6onpoc ouiema c cy-
wecmeenuviMu Hemournocmsamu. Iloka-
3a1 y0oeiemeopumenvhvle 3HAHUSL 6
PAMKAX YCBOEHH020 Y4eOHO20 mane-
puana. Ilpu omeemax Ha Oononnu-
mejibHble BONPOCHL ObLIO  OONYUEHO
MHO20 HeMOYHOCMmell.

0 GaiIoB - Mpu omeeme Ha meopemu-
yeckuill 6ONpoc ouiema cmyoeHm npo-
0EeMOHCIMPUPOBAL HeO00CmamouHblil
ypoeenw 3uanuil. Ilpu omeemax Ha 0o-
NOJHUMENbHbIE BONPOCHL OBLIO OONY-
WEHO MHOXNCeCMB0 HEeNnpaGUIbHLIX OM-
6€mMo8.

Oonua 3adaua:

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

8 6annoe - cmyoenm GbINOJHUL NPAK-
muydeckoe 3a0anue ouiema c HebOJb-
wumu  Hemounocmsamu. Ilokazan xo-
pouiue yMeHusi U HABbIKU 6 PAMKAX
VCBOEHH020 — YYebHO20 — Mamepuaid.
Omeemun Ha OONLUWUHCMBO OONOJIHU-
MelbHbIX BONPOCOS.

5 6annoe - cmyoenm bINOIHUL NPAK-
muueckoe 3a0aHue oOulema ¢ cyue-
cmeennbimu Hemounocmsmu. Tlokasan
yooseiemeopumenvhvie  yMeHus U
HABBIKU 8 PAMKAX YCBOCHHO20 Y4eOHO-
20 mamepuana. Ilpu omeemax Ha 0o-
NOJIHUMENIbHbIE BONPOCHL ObLIO O0ONY-
WeHO MHO20 HemOYHOCmell.




22

0 b6annos - npu 6viNOIHEeHUU NPaKmu-
YyecKko2o 3a0aHus oOunema CmyoeHm
NPOOEMOHCMPUPOBAT HEOOCTNAMOYHDILLL
ypoegenwv ymernu. Ilpu omseemax na 0o-
NOJIHUMeEJIbHble BONPOCHL OBLIO O0O0N)-
WeHO MHOJCeCMB80 HeNnpasUIbHbIX OM-
8emos.

30/20 GamaoB — CTYAEHT MPaBHILHO
BBIIOJIHWII 3aj1aHue. Ilokasanm otimy-
HbIC BJIaJICHUs HaBBIKAMH MIPUMEHEHHUS
IIOJIyYEHHBIX 3HAHMM M yMEHUU IIpHU
pelieHnr npoQeccCuOHANBHBIX 3a7a4 B
paMKax yCBOCHHOTO Y4YeOHOTrO Mare-
puana. OTBETUJI Ha BCE JIOMOTHUTEINb-
HBIE BOIIPOCHI HA 3aIUTE.

20/15 Gamma — CTYAEHT BBIOJIHUI 3a-
JaHue ¢ HeOONBIIMMHU HETOYHOCTSIMHU.
[Tokazan xopolire BiIaJeHUS HaBbIKa-
MU TPAMCHCHHUS IOJYYCHHBIX 3HAHHMA
U YMEHHMIl MpH pemieHuu mnpodeccro-
HAJIBHBIX 33]1a4 B paMKaxX yYCBOCHHOTO
yueOHOro Matepuaia. OTBeTW1 Ha
OOJIBIIMHCTBO  JIOTIOJTHUTEIBHBIX BO-
IIPOCOB Ha 3alluTe.

15/10 6ammoB — CTYIEHT BBITIOJHUII
3aJJaHie C CYIIECTBEHHBIMH HETOYHO-
crsimu. [lokazan yaoBIETBOPHTENBHOE
BJIaJICHUE HaBBIKAMH MPUMEHEHHS TO-
Jy4EHHBIX 3HAHWW U YMEHUH IIPU pe-
[IeHUH Tpo(ecCHOHANbHBIX 3a7a4 B
paMKax YCBOGHHOTO Y4eOHOTO Mare-
puana. [Ipu oTBeTax Ha JOMOTHUTENb-
HBIE BOIMPOCH Ha 3aIIUTe OBUIO JOIY-
IIIEHO MHOT'O HETOYHOCTEMH.

0 GamioB — MpU BBHIMOTHEHUU 3a/IaHUS
CTYACHT TPOJIEMOHCTPUPOBAI HEIO0-
CTaTOYHBIA YpPOBEHb BIAJICHUS HABbI-
KaMHU TIPUMEHEHUs TOJy4YeHHBIX 3Ha-
HUW U yMEHUU NpHU peleHuu npodec-
CHOHANIFHBIX 3aJ7]a4 B paMKax YCBOCH-
HOTro ydeOHoro marepuana. [Ipu oTBe-
Tax Ha JOMOJHUTENbHBIE BOMPOCH Ha
3am|Te OBLJIO JIOMYIIEHO MHOXKECTBO
HETOYHOCTEH.

HUTOI'O: 100
KypcoBoii npoekT

KypcoBas pabora 5 Henmens 30 6atoB

(O630pHO-

aHATUTHYECKAs

9acTh)

KypcoBas padora 7 Henens 20 6ammoB

(3amanwue 1)

Kypcosas pabora 9 nenens 20 GayoB

(3amanwue 2)

Kypcosas pabora 14 nenens 30 6ayoB

(3amanwue 3)

HUTOrO: 100

Kpurepuu OLIEHKH pe3yJabTaToB

o0yueHust no

JUCHUILINHE:
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0 — 64 % oT MakCHUMaJIbHO BO3MOXHOH CyMMBI OaJIOB — «HEYJOBJICTBOPUTEIBHO» (HEIOCTa-

TOYHBIH YPOBEHb TSt MIPOMEKYTOUHON aTTecTaIuu o JMCIUIIIINHE);
65 — 74 % OT MakCHUMaJIbHO BO3MOKHOW CYMMBI 0allIOB — «YyIOBJIETBOPUTEIBHOY» (IIOPOTOBBII
(MMHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCUMalbHO BO3MOXKHOH CyMMBI OQJIJIOB — «XOpPOIIO» (CPEeTHHHA YpPOBEHB);
85 — 100 % oT MakCcUMaJbHO BO3MOXHONH CYMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKHH (MaKCHMasb-
HBII) YPOBEHD)

3. TunoBble KOHTPOJIbHBbIE 32JaHUSI WJIM HHBIE MAaTePUAJIbI, HEO0X0IMMBbIE JIJIsl OLl€H-
KU 3HAHU, yMeHN, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, Xapakre-
pu3ywinue npouecc GopMUPOBaHUS KOMIIETEHIIMI B X0/1e 0CBOeHHUsI 00pa30oBa-
TeJIbHOH NMPOrpaMMBblI

3.1 3agaHus 11 TEKYyIEro KOHTPOJIsl yCIeBaeMOCTH

B pamkax mpakThyecKuX 3aHSITHM, HA OCHOBE 3HAHUN M YMEHHil, OTpaOOTaHHBIX Ha TH-
MOBBIX 33/1a4axX, CTYJCHTHI BHIIOJIHSIOT MPAKTHUECKUE PabOThI, HANpaBJIEHHbIC HA 3aKPETICHNE
HaBBIKA.

TeMbl NpaKTHYECKUX 3aJAHUI:

IIpakTuyeckas padora Ne 1. «AHAJIU3 MeXaHUYECKHUX XAPAKTEPUCTHK KOMIIO3UIIM-
OHHBIX MATEPHAJIOBY.

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

3aganne 2 «OnpeaeneHne MeXaHHYeCKHX XapaKTEPUCTHK KOMIO3UIMOHHBIX MaTe-
PHAJIOB»: U3YYUTh OCOOEHHOCTH MPOBEACHNUE CTATUUECKUX HCTIbITaHUHM 00pa3ioB u3z KM.

1. U3y4uTh HHCTPYKLHMIO 110 TEXHUKE OE30M1aCHOCTH IIPH BBIIIOJIHEHUU PadoT.

2. N3y4unTh U3510KEHHBIN MaTepHall.

3. U3yuuts npensnokeHHble 00pa3Lbl.

4. IlpoBecTH UCHBITAaHWE Ha PACTSHDKEHHE M C)KaThe. BBIYMCINTE Npenen MpoYyHOCTH H
monynb HOHra mpu pactspkeHuu U cxatuu (o, E), koadunment Ilyaccona.

5. OtBeTuTh Ha BOonpockl. COCTaBUTH OTYET.

Bomnpocsr:

1. OcHOBHBIX MEXaHUYECKHE CBONCTBA KOMIIO3UIIMOHHBIX MaTepUaIOB.

2. TpeboBaHus, MpeabsBIsieMble K 00pasznam n3 KM mpu ncibITaHHsIX.

3. Oco0OeHHOCTH CXeM Harpy)KeHHUs IIPU MCIIBITAHUSIX HA PACTSDKEHHE, COKATHE.

4. @opmynsl sl pacyeTa MOAYJEH YINPYTrOCTH, IPEAEsoB MPOYHOCTH U KO3 (-
¢urmenToB [lyaccoHa mpu 0JHOOCHOM pacTsKEHMH, CKaTUK apMUpoBaHHbIX KM.

IIpakTnueckas padora Ne 2. «Onpenenenne ynpyrux NoCTOSSHHbIX CJIOMCTOrO MaKe-
Ta NOJTUMEPHOr0 KOMIIO3UTA).
3aganue 1: [lpu momomu cucTeMbl KOMIIBIOTEPHOM aiaredpbl COCTaBUTh MPOTrpamMmy
pPacyeToB 10 ONPENEICHUIO YIIPYTUX MOCTOSHHBIX CJIOMCTOrO IMAKeTa IOJIUMEPHOr0 KOMIIO3UTa
JUTsL pa3HbIX K03 uirenToB apmupoBanud. [loctpouts rpaduk 3aBUCUMOCTEN MOaynel yrpy-
TOCTH OT YIJIOB ApPMUPOBAHUS.
3aganme 2: [lpy momomm CHCTEMBI KOMITBIOTEPHOW anreOpbl COCTaBUThH MPOTPaMMY
pPacyeToB 110 ONPENEICHUIO YIPYTUX MOCTOSHHBIX CJIOMCTOrO IMAKeTa IOJIUMEPHOr0 KOMIIO3UTa
JUISL pa3HBIX YIJI0B apMHUPOBAHMUS:
. paccuuTaTh MaTpUIbl MEMOPAaHHBIX, U3TUOHBIX U MEMOPaHHO-U3THOHBIX
JKECTKOCTEN MHOT'OCIIOMHOIO MaKeTa I CIEAYIOIIUX CTPYKTYP YKIaJAKU CIOEB:
[¢°/-9°/90°], [ ¢ °/-¢°/0°], [ °/0°/90%- ¢ °] u [+ °]5;
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o MOKa3aTh, 4YTO KOMIO3UTHI [ °/- ¢ °/90°] u [¢ °/0°/90°/- ¢ °] npu I0CKOM
HaNpPsDKEHHOM COCTOSTHHU SIBIISIOTCS KBa3U-M30TPOITHBIMH MaTepHaIaMH;
o MOCTPOUTH TPaPUK 3aBUCUMOCTEH MOJYJICH yIIPYTOCTH OT YIJIOB apMHUPO-

BaHMUSL.

/i€ () 33/1a€TCsl BAPUAHTOM

ITopsi10K BHINOJHEHUS PAa0OThI:

1. U3y4uTh HHCTPYKLHIO [0 TEXHUKE OE30MaCHOCTH IIPH BBIMIOJIHEHUU PadoT.

2. 3y4uuThb HU3J10’)KEHHBIN MaTepual.

3. Beectu ucxoansie ganuble. [IpousBecT pacuer ycpeIHEHHBIX MOKa3aTenei MexaHu-
YEeCKHUX CBOMCTB IaKeTa, IIPH 3TOM AITOPUTMUYECKU MPEIYyCMOTPETh BO3MOXHOCTh U3MEHEHUS
yria apMUpPOBaHUs Ui KaKJO0T0 ¢i10s U (PUKCALUU Pe3yIbTaTOB B LIEJIOM I MaKeTa.

4. IloctpouTh TpaduK 3aBUCHIMOCTH MOJYJISl YIIPYTOCTH IIEPBOTO U BTOPOT'O POAA B 3aBU-
CUMOCTH OT yTjla apMUPOBaHUs

5. Cnenath BBIBOABI 00 ONTUMAIBHOM PACIOIOKEHUN aPMUPOBAHHOTO CJIOS MO OTHOIIE-
HUIO K MIPHUIIOKEHHOM pacTATUBarOIIel HAarpy3Ke.

6. OTBeTuTH Ha BONPOCHL. COCTaBUTH OTYET.

Bomnpocsr:

1. JaTp onpeneneHue N30TPOITHOTO U aHU30TPOITHOTO MaTepuaa.

2. [ToueMy KOMITO3ULIMOHHBIE MaTePUATIBI SBISIOTCS AHU30TPOITHBIMU?

3. Kakoli MmaTepuan Ha3bIBa€TCsl OPTOTPOITHBIM?

4. Kaxoif Bug umeer o0OOUICHHBIN 3aKOH ['yka JUIsi OPTOTPOMHOIO KOMITO3UIIMOHHOTO
MaTepuana?

5. Kakue ynpyrue xapakTepUCTUKU HEOOXOTUMBI AJIs OMHUCAHUs YIPYTUX CBONCTB KOM-
MO3UIIMOHHOTO MaTepuana?

IMpakTuuyeckas padora Ne 3 «MopaenupoBanue a cucreme MSC Nastran/Patran»

3aganue 1 «MojaenupoBaHue CIUIOIIHON cocTaBHOW 000Ji0uku a cucreme MSC
Nastran/Patran»: Co3nate MOJelb CIUIONIHOW OPTOTPOITHONW KOMITO3UTHOM TuiuThl. [TnacTuna
Harpy’keHa 1o mupuHe U B ee 1eHTpe. C JIeBOro Kpas IjiacTHHA KECTKO 3aKperyieHa, Ha cepe-
JIMHE TUTACTHHBI MPOCTO MOJAEP)KUBaeTCs Mo mupuHe. [IpuMeHUTh HenumHeiHoe cTaTuYecKoe
peuerne. OnpenenuTs MaKCUMaIbHOE HaIPsKEHHE.

ITopsinok BbINoJIHeHUs padoThI:

1. Co3pnaiite HOBYIO 06a3y JaHHBIX ¢ UMeHeM solid _composite.db.

2. Cozpaiite 2 MOBEPXHOCTH.

3. Co3paiiTe TBep/ble YaCTHIIbI, BBIIABINBAsI TOBEPXHOCTH Ha | eMHUITY B HAIIPaBICHUH

4. Co3naiiTe TpaHUYHBIE YCIIOBUSI.
5. CoznaiiTe CBOMCTBO TPEXMEPHOTO OPTOTPOIHOIO MaTepuaia(cM. Tadiuiy 1).
6. CoznaiiTe KOMIIO3UTHBIN JTaMHUHAT ¢ 9 crosaMu(cM. Tabnuiry 2).

Tab6muna 1 Tab6muma 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 | Orthot 10 S0

Poisson Ratio 23 3 4 | Orthat 10

[}
Poisson Ratio 31 02 § | Ortho1 40 90

Shear Modulus 12 Je3 6 | Orthot 10

o

Shear Modulus 23 2e3 7 | Ortho1 10

8

Shear Modulus 31 2e3 8 | Orthol 9.999

o

Density Ted 9 | Ortho1 1e-3 [}



25

7. Co3naiiTe cUCTEMY KOOpJIMHAT MaTepuaia, paclojioKEHHYI0 B Hadalle KOOPAUHAT U
napajuieJIbHO OCHOBHAs CUCTEMa KOOPAMHAT.

8. CoznaiiTe TpexMEpHOE TBEPAOE CBOMCTBO, UCIOJb3Ysl KOMIIO3UTHBIN MaTepuall ¢ HO-
BOM KOOPJIHMHATOM.

9. Cozpnaiite HavanbHbIE 3HAUEHUS CETKH TaKUM 00pa30M, 4TOOBI IPH MOCTPOCHUU CETKH
ObLIH:

* 4 >5ieMeHTa 0 MIUPHUHE MJIACTUHBI

* ] o ToMIIMHE

* 5 3JIEMEHTOB 110 JJIUHE g Tena JuuHod 10 equuuin

* 10 >;1eMeHTOB 110 JJIMHE ISl TeJla JUIMHOU 15 euHul.

* HA3HAYUTH THUI JIEMEHTOB CETKH 000X Ten - HexX.

11. O0beAMHUTH COBMAAIOIINE y3IIBI.

12. [IpunoxuTe ycuiins K BEpXHEMY IIPaBOMY Kparo.

13. Hactpolika ananusa.

14. 13-3a o6k NAS-11593 B [latpane usmenure BxoaHoi daiin MSC Nastran.

15. Otnpasste Bxoauo# ¢aitn B MSC Nastran.

16. Ilpukpenute daiin pesynbraroB MASTER.

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

18. OtBeTuth Ha Bonpochl. COCTaBUTH OTYET.

Bonpocsr:

1.HazoBuTe 0OCHOBHEBIC ATamnbl pacueTa KoHCTpYyKIwi B cucteme MSC/NASTRAN.

2.HazoBuTe OCHOBHBIE TAIbl CO3JaHMS KOHEYHO-JIEMEHTHON MOJEINH.

3.3ayem Hy>KHa reoMeTpUUYecKasi MOJIEb?

4.Kakoe MEHIO pOorpaMMbl IpeJHA3HAYECHO JJIsl CO3/IaHUS TeOMETPUIECKON Moienu?

5. Kakue ocoO0eHHOCTH CO3/1aHUU MOJIETH TPUMEHSUITUCH.

6.Kak xapakrepuctuku KM onpenensitores 1uist Mmoaenu?

7.Kax 3a7aTh HECKOJIBKO CIy4aeB HarpyxeHus?

8.0T00pakeHNe HANPSHKEHUN B CEUEHUN MOJICIIH.

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

10.06bscHUTE pacnpelieneHne HanpsokeHU u aedopMannii KOHCTPYKIUH, MOJIOKEHHE
KOHIIEHTPATOpa HaIPSKEHUH.

11.KaknpoBoaunacsnpoBepKanpaBUIbHOCTUMOAETHN?

3aganue 2 «OnTUMHU3anHsA CTPYKTYPbI CI0MCTOT0 KOMITO3HTA).

PazpabotaiiTe KOMIOHOBKY CTPYKTYphl CIOHUCTOI'O KOMIIO3UTa, KOTOpas OyAeT yaoBie-
TBOPSITH YCIIOBUSIM IPOYHOCTH MPH 33JJaHHON HArpy3Ke M YCIOBUSAX 3aKPEIUICHHUS.

Onucanue Marepuaia:

- KoMmo3uTHbIe ClIOM MPEACTAaBISAIOT CO00M TpaduT / SMOKCHUAHYIO JICHTY TOJIIMHON
0,0054 mroiima.

- Yrpyrue u mpoYyHOCTHBIE CBOMCTBA MPUBECHBI B TAOIHUIIE HIDKE.

- J1ns aHanu3a J0JIeH UCTIONIb30BATHCS KPUTEPUNA TPOUHOCTH «XHUJLIa.
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E
nomals

constrainls

Xt 130 ksi

Xc 120 ksi

Yt 11 ksi

Ye 12 ksi b2
s 12.5ksi

Sb Sksi

Iopsinok BbINOJIHEHHSI PA0OTHI:

1. Otkpoiite u mpocMoTpute BxoaHou ¢aia MSC Nastran.

2. [IpoBenuTe aHanus, MPOCMOTPUTE UHICKCHI OIIHOOK.

3. IlpocMOTpUTE HHAEKCHI OMIMOOK.

4. Ni3menute BXoAHOH (aiin Nastran ¥ MOBTOPHUTE aHAJIH3.

5.YTo0Bl YMEHBIIUTH MOKA3aTENIb OTKA30B, YKPEIUTE KOMIIO3UT, YBEIUYUB KOJIUYECTBO

a. Haunwure ¢ YBCJIMYCHHUA KOJIUYCCTBA CJIIOCB yIJIa, KOTOpBIfI UMeEeT MaKCUMalbHBIM HH-

nekc omunOku 6osbie 1. CoxpaHuTe Balll HOBBIM BXOJHOHM (aill 1 TOBTOPUTE aHAIU3 C ITOMO-

upto MSC Nastran u npoBepbTe MmoKaszareian otkasza. [Ipogomkaiite 10 Tex mop, Moka Bce Mmoka-

3arenu He OyayT MeHee 1.

0. ITocie HECKOIBKUX HTCpaHI/Iﬁ, €CJIM OH HC CXOAUTCs, BBl MOXKETC 3aXOTCTh YBCIIMYUTDH

TOJIIIMHY HAPYXHBIX CIIOEB, TaK Kak OHH Oousbine 3()(eKTHBEeH NMpH MepeHoce H3THOaroImX

Harpy3ox.

c. [Ipumeuanue: 3To npornecce mpod 1 ommbOOoK.
6. OTBeTUTH Ha BONPOCHl. COCTaBUThH OTYET.

Bomnpocsr:

1. Koneunstit anemenT Laminate. CBoiicTBa. YT0JI OpHEeHTAIlMM MaTepHUaa.
2. Bo3mosxHbIE cTOCOOBI ONTUMU3ALUN CTPYKTYPBl KOMITO3UTA.

3. Crnoco0 yka3aHusl ¥ IPUMEHEHUS] KPUTEPUEB IPOUYHOCTH NPH aHATU3E.

IIpakTyeckas padora Ne 4.

3aganuel: ncnonp3ys rpaguueckyro 3aBucuMocTb npoyHoctu IIKM ot o6beMHoOro co-

ACPIKaHUS HAITOJIHUTECIISA, OMPEACIINTE MAKCUMAJIBHYIO IIPOYHOCTD npe,uno;erHoﬁ MapKu Mare-

puana.

Bomnpocsr:

1 OcHOBHBIE KOMITOHEHTHI KOMIIO3UIIMOHHOTO MaTepHara.

2 CBOICTBO aHH3OTPOMUU MOTUMEPHBIX KOMITO3UTOB.

3 KakoBa npenenpHas aedopmarus y yriiermiacTHKa U CTeKJIOTUIACTHKA, CPAaBHUATE?
3aganue 2: OnpenenuTh CTPYKTYPHbBIE TapaMeTPbl TKAHBIX HATIOJHHUTENEH.
Bomnpochsr:

1 Txanu. HeTkaHnble MaTepHaIbl.

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

3 Meron onpeneneHus: TOMIIUHBI.

4 Metop onpenesieHusl KOJIMYeCTBAa HUTEW HE €IMHUILY JJIMHBI OCHOBBI M YTKa.
3aganue 3: Pazpaborarh cxemy YKIAIKU CIOEB TKaHEBBIX MPEMPEroB Ui MOTydeHUs

PaBHOIPOYHOM TPEXCIOWHOW MaHEe | IS CHIIOBOTO T10J1a MAaCCaXXMPCKOTO caioHa (pa3Mep ma-
Heau 500x500).

Bomnpochsr:

1 Yro Takoe yroi apMUpOBAaHHUS MIPHU pPa3pabOTKe CXEMbI YKIAIKU?

2 3adyeM HM3TOTABJIMBAIOT OOPA3IBI-CBUICTEIIA MPH H3TOTOBIICHUU KOMIIO3UTHBIX H3JIC-
Tit?
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3 MOXHO JH MOIXy4uTh paBHONpouHOoe u3aenuid u3 IIKM yinoxuB Tpu €105 Mpenpers B
OCHACTKY?

IIpakTnueckas padora Ne 5.

3ananue 1:

Pazpabotars G10K-CXeMy M3TOTOBJICHHUS CTEKJIOBOJIOKHA U3 pacIljiaBa, AUaMETp BOJIOKHA
13 MuKpOH.

Bomnpochsr:

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

2 I'me IpUMEHSIOT yroJbHBIE BOJIOKHA?

3 [Ipouecc momyyeHus: yroJbHbIX KapOOHU3UPOBAHHBIX BOJIOKOH

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

Bomnpochsr:

1 Jlnst gero ucnoan3yrot no6asku B [IKM.

2 VI3roToBiieHHE BOJIOKOH PACIUIaBHBIMU METO/IaMHU

3 XpaHeHue BOJIOKOH

3aganne 3: CocTaBUTH OJIOK CXeMy IOATOTOBKH CBS3YIOUIETO PAa3HOM MPHPOJIBI K MPO-
U3BO/ICTBY.

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

IIpakTuyeckasi padora Ne 7*. IIpakTnueckoe 3aganue 7

3aganue 1: Pa3paboraTh TEXHOJIOTMIO M3TOTOBJICHUS B JiBa MEPEX0Aa Ui IOJIyYEHUs
TPEXCIIOMHOM NaHenu (mapameTpsl GOPMOBAHUS yKa3aTh)

Bomnpochsr:

1 'epmeTn3upyronmii MaTepuai — Ui 4ero IPUMEHSIOT pu (opMoBaHun?

2 KakoBa jomKkHa OBITh BIIQYKHOCTH B TKAHEBOM TIpENpere u nmoiemy?

3 Yro TaKkoe JUMNKOCTh MPENPEra, XapakKTepUCTHKA 3TOTO MapaMeTpa.

3anganme 2: Pa3paboTaTh TEXHOJIOTHIO U3TOTOBJIEHUS B YETHIPE Mepexoa s MOTydeHUs
TPEXCIIOWHOM naHeny (mapameTpsl (OpMOBaHUS yKa3aTh)

Bomnpocer:

1 3aueM KCHONIB3YIOT BAKyyMHBIM MELIOK MPU BaKyyMHOM U BaKyM-aBTOKJIaBHOM (op-
MOBaHHUH?

2 KOKOB MPOLIEHT «CO/IePKaHuUs JIETYIHX» JOJDKEH OBITh B TOTOBOM Tpenpere?

3 Uro Takoe 1mynara? Uro ona obecrieunBaet?

3ananme 3: Pa3paboTaTh TEXHOIOTHIO U3TOTOBJICHUS JIByXKOHTYPHOTO JIOHXEpOHA JIO-
IIaCTH BO3JYIIIHOTO BUHTA BEPTOJIETA.

Bomnpocsr:

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

2 VI3 4ero BBIMOJHSIOT BaKyyMHbIe MeIku. VX GyHKImn?

3 Jliist 9ero Ha MOBEPXHOCTh OCHACTKH HAHOCSAT aHTHAAT€3MOHHBIC TIOKPBITHS, KaKue?

IIpakTuuyeckas padora Ne 8*

B Teuenun cemecTpa B paMKa CaMOCTOSTEIbHOW MOATOTOBKH CTyJI€HTaM HEOOXOAMMO
HOJrOTOBUTH 0030pHI IO TEMaM.

Tembl aHaTUTHYECKHX 000POB:

«Knaccuduxanus TpeboBanuii npeabsaBisgeMblx K KM B pa3nuuHbIX OTPACIIX)»

«CpaBHeHHE PU3NKO-MEXaHUYECKHX XapaKTePUCTUK pa3IuyHbx KM»

* - 3ajaHue BbINOJIHAETCS B PAMKaX NPAKTHYECKOH MOAr0TOBKHU
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KoHTposbHBIE BONIPOCHI K IK3aMeHY

OOu11e cBeieHUs O OJIMMEPHBIX KOMIIO3UTaxX
1. KoMIOHEHTHI MOJTUMEPHOTO CBSI3YIOIIETO, TUIIBI M MAPKH CBSI3YIOLIMX
2. Knaccugukanus nonMMepHbIX KOMIIO3UTOB IO THITY HAIIOJHUTENS
3. AHHU3OTPOITHBIE CBOWCTBA IMOJIMMEPHOTO KOMIIO3HTA
4. Oco0eHHOCTH CBOMCTB NOJMMEPHBIX KOMIIO3UTOB
5. JledopMaTuBHBIE OCOOEHHOCTH MOJIUMEPHBIX KOMITO3UTOB
6. OmnpeneneHre NOJIUMEPHOIO KOMIIO3UI[MIOHHOTO MaTepuasa
7. OO0nacTy NIPUMEHEHHUS [TOJIMMEPHOIO KOMIIO3UILIMOHHOTO MaTepualia
8. Yros apMupoBaHUs B KOMIO3MIIMOHHBIX U3JIENIUAX, CXEMa YKJIaJKu cioeB. BiusHue yria ap-
MHUPOBaHUS HA IPOYHOCTh B IPOLIECCE HAMOTKH U BBIKJIAJIKU

9. U3meHeHue IMPOYHOCTH KOMIIO3HUTA OT COACPKAHNA KOMIIOHCHTOB

10. Biusanue kayectsa kommnoHenTos B IIKM Ha ero npouHoCcTh
OcHOBHbIE CBEICHUS O HATIOJIHUTENSAX

[lony4yeHne CTEKIIOBOIOKOH

[TpouHOCTHBIE U OOLIME CBOMCTBA CTEKIIOBOJIOKOH

[Ipon3BOACTBO LEILTIOI03bI

Crioco6 mosrydeHust HUTEW U3 pacIuiaBa

Crioco6 nosy4eHus HUTEH U3 pacTBOpa

OO61ue cBeeHUs O MOIYYEHUH YIIIEPOJHBIX BOJOKOH

[Tonyuyenue yrinepoassix BoinokoH u3 ITAH-Bonokon

ITomy4yenue yrinepoaHsiX BOJIOKOH U3 IIeKOBBIX BOJIOKOH

OCHOBHBIE MEXaHUYECKUE XaPAKTEPUCTUKHU YIIEPOJHBIX BOJOKOH U UX CPaBHEHUE
. Oprannueckuie BOJIOKHA, UX 0COOEHHOCTH

OcHOBHBIE CBEACHUS O MOJUMEPHBIX CBA3YIOLIUX

OcHOBHBIE CBEICHUSI O TOJIUMEPAX

CpaBHEHHME NOJUMEPHBIX CMOJI, TPUMEHSAEMbIX B KAUECTBE CBS3YIOLIUX

OO61ue cBeeHus 00 SMOKCUIHBIX CMOJIAX, MAPKU CMOJIT

Oransl GOPMOBAHUS MOJMMEPHBIX KOMIIO3UTHBIX MaTEPUAIOB B U3/EIHS

CryneHuaTsle U IPOCThIE IIUKJIIbI OTBEPKICHUS TOJTUMEPHBIX CBSA3YIOIINX

ITapameTpsl IpU OTBEPIKACHUU CBA3YIOLIETO B COCTABE KOMIIO3UTHOI'O U3EIIUs

XapaKkTepUCTUKU MOKCUAHBIX CMOJI, TUIIBI IIOKCUIHBIX CMOJI, OTBEPAUTEIN

Mokpas HaMOTKa — €€ OIEPaLUH, TEXHOJIOTHS BBIIIOJHEHUS

Cyxas HaMOTKa - €€ OIlepaly, TEXHOJIOT sl BHIITOJIHEHUS
0. IIporecc BBIKIAAKH € TOCIEAYIOUMM (hOPMOBaHHUEM, €€ 0COOEHHOCTH

OcHoBHbIe MeTOo bl ToNyuenust u3aenuit u3 [IKM B camoneroctpoenuun
O6mue cBefeHus o Metojie "BakyymHoe ¢popMoBaHue"
OcHOBHBIE CBEICHUSI O METO/I€ ITPECCOBaHUs NIpH nostydeHnu uzaenui uz [IKM
ABTOKJIaBHOE ()OPMOBAHUE — OTEPALUU, OCOOCHHOCTH
Bakyym-aBTokmaBHOE (pOpMOBaHUE — OTIEpaAIINH, OCOOEHHOCTH
OcoOeHHoCTH omepaluii mo u3rotToBieHuto u3nenuii u3 [IKM
1. Tunossie onepanuu nmpu U3roTorieHnu n3aenuii u3 [IKM, nx He00X0IUMOCTh U CYIITHOCTh
[Tonryuenue "cyxux" nmpenperos ¢ IpUMEHEHUEM IIPOITUTOYHBIX MAIllUH
BcnomorarensHble MaTepuaisl 11t popmoBanus uzaenuit u3 [IKM, ux ocobennoctu u
Ha3Ha4YCHHE
IIpumenenune nynar 11t u3rotosiaeHus n3nenui u3z [IKM
Tunel OCHaCTOK MpU U3rotoBieHuu uzaenui uz [IKM
TpebGoBaHMs K OCHACTKAaM U TEXHOJIOTUYECKUM TOJI0KKaM
TexHonornueckue qeQeKThl, BUJIbl HEPAa3pYIIAIOUIEro KOHTPOJIS U €T0 CYIIHOCTb
HeobxomumocTs Mmexannueckoir 00padoTku n3aenuit uz [IKM
Bapuants! uzrorosnenus uzaenuit u3z [IKM B camoneroctpoenuu

1. UsrortoBneHue TpexCIOWHBIX KOHCTPYKIUSAX - BAPHAHTHI

COoNOOAEWNE

[EEN
o

BOoo~NoORWDNE

el NS

wn

N ok
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BapuaHTbl U3roToBiIeHMS TPEXCIOWHBIX KOHCTpYKIuUil u3 IIKM

N3rotoiieHnE TPEXCIOWHOW MaHENH B JIBA Mepexoa

TexHomorus u3roToBjacHus (0JI0K-cxemMa) 00TeKaTes

N3roroiieHue TpeXCIOMHOM MaHEIU B YEThIPE Mepexoia

TexHoIorust U3rOTOBJICHUST OOIIUBKY CTAOMIIM3aTOpa

TexHOIOrUH N3rOTOBIEHUSI KOMIIO3UTHOM JIONIACTH BUHTA BEPTOJIETA U €€ 3JIEMEHTOB

Noakown

Boinosnenue Kypcosoii padoTsl

KypcoBoii mpoeKT BBINOIHIETCA CAMOCTOATEIBHO, C MOIYYECHUEM KOHCYIbTALMHA OT py-
KOBOJMTENS KypCOBOI'O NMPOEKTa. BulnonHsAeTcs Tpu 3aJaHus U 0030pHO-aHAIMTUUYECKAsl 4acTb.
Tema KypcoBoil pabOThl COOTBETCTBYET IMPOEKTHUPOBAHUIO TEXHOJOTMUYECKOTO IIpoLecca B paM-
Kax 3a7aHus 3.

TeMbl KypCcOBBIX POEKTOB

1. PazpaboTrka Texmpoliecca U3rOTOBJICHHUS TPEXCIONHON MaHeIu B YEThIpE Mepexoja C

COTOBBIM 3aIlOJHUTENIEM

2. Pazpabotka Texmporecca U3rOTOBJICHUS TPEXCIOMHON CTEHKH B JIBa IMEPEX0Ja C COTO-
BBIM 3aII0JHUTEIIEM

3. Pa3paboTka Texmporiecca U3TOTOBICHUS TPEXCIOWHON MaHeNn C MEeHOIIACTOBBIM 3a-
IIOJIHUTEJIEM

4. Pa3paboTka TeXIpolecca U3roTOBIECHNUS OOLIMBKU IEPEMEHHOMN TOJIIUHBI CTa0MIM3a-
TOpa

5. Paszpabotka Texmpoliecca U3roTOBIEHUS OJHOKOHTYPHOI'O JIOH)KEPOHA JIONACTH BEPTO-
jera

6. Paspabotka Texmporiecca H3rOTOBJICHUSI ABYXKOHTYPHOTO JIOHKEPOHA JIOTIACTH BEPTO-
jera

7. Paszpabotka Texmpolecca U3roTOBIEHHUS XBOCTOBOM YaCTH JIONACTH C KOMIIO3UTHBIMU
OOIIMBKaMH U COTOBBIM 3aIlOJTHUTEIEM

8. Pazpabotka Texmporiecca U3roTOBICHHS JIOTACTH U3 KOMIIO3HIIMOHHBIX MaTepHajIoB

9. Pazpabotka Texmpolecca M3roTOBJICHHSI CUIOBOW KOMIIO3UTHOM HEPBIOPHI C BKJIAJBI-
iem

10. Pa3zpaboTka Texmpoliecca U3roTOBJIECHUSI HOPMaJIbHON KOMIO3UTHOM HEPBIOPHI

11. Pa3paboTka TE€XHOJIOTHUU U3TOTOBIICHUS KOMIIO3UTHOTO OOTEKATes MPUBOIA

12. Pa3paboTka TE€XHOJIOTUM U3TOTOBJICHHMS KOMIIO3UTHOTO oOTeKaTessi HOCKa cTabuim3a-
TOpa

13. Pa3paboTka TEXHOJIOTUH U3TOTOBJIECHUsI KOMITO3UTHOM cTBopKku [THII (mepenneit Horu

I1aCCH)

KypcoBoii npoeKkT cOCTONT U3 0030PHO-AHAJIMTHYECKON 4aCTH, PACYECTHON M HCCIIe-
A0BaTEJbCKON YaCTH.

1 AnasmTH4YecKasi 4acTh MPOEKTA J0/KHA CO/IeP:KaTh OTBEThI HA BONPOCHI:

a) a@dextuBHOCTh Ucnonb3oBanus [IKM B koHcTpykuuu camosnera U Beprosera (10 2
CTpaHuN);

0) cneuuduueckue cpoiictBa [IKM kak aHmzoTponHoro marepuaina (2 CTpaHULbI MaKCH-
MyM);

B) omucanue MetonoB dopmoBanus uinenuit 3 [IKM B camomeroctpoennn (oT 2
CTpaHuL).

2 UccaenoBaTe/ibCKasi 4acTh NMPoOeKTa (3a1aHue 3) J0JKHA OTPAXKATH CJedYIolue
BOIIPOCHI:

a) KOHCTPYKTHBHO-TEXHOJIOTUYECKUI aHaJIN3 3a/IaHHOTO U3/EIus:

1 - onwucanue uznenus 1 ctpaHuna,

2 - BBIOOp MaTepuaia M CBA3YOIIero win npenpera (1 crpanuma);

3 - ompezeneHHe KOJIMYECTBa CIOEB mperpera B u3nenuu (1 crpanuna);
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4 - pa3zpaboTka cxema yKJIaakH cioeB npenpera (1 crpanuna);

B) - BBIOOp MeToaa (hopMoBaHus TSl 3aAaHHOTO M3Aenus (1w 2 cTpaHuiia); onmrcaHue
METO/a IPUMEHHUTEIHHO K (POPMOBAHUIO H3/1EIIHS;

T) - pa3paboTaTh CXEMY PacKpos 3arOTOBOK M3J/IEHs U Ha3HAUUTh NMPUITYCKH Ha BCE CTO-
poHbl cioeB npernpera (1 ctpanuia);

0) BBIOpaTh IMPOCTON WM CTYINEHYATHIM ITUKI (OPMOBAHUS, OMHUCATh €ro (mapameTpbl
TEXIIpoIecca — TEMIIEpaTypa OTBEPKACHUS; AaBiieHHe (popMoBaHHs; BpeMsi (OPMOBAHUS; CKO-
poCTh Harpesa) (2 cTpaHUIb);

B) pa3paboTarh MPUHLIMIHAIBHYIO CXEMYy OCHACTKH Uit popmoBaHus u3nenus (2 crpa-
HUIIBI);

r) pa3paboTaTh JUPEKTUBHBIM TEXHOJOTUYECKUH MPOIECC WM3TOTOBJICHUS H3Aenus (4
CTPaHMIIBI);

3 PacyerHasi yacTh 4acTh NnpoekTa (3aganue 1,2) 10/KHA OTPaXKaTh CJeaylolue
BOIIPOCHI:

a) Pacyer kKpuTHUECKUX 3HAYCHUU YCWIHMS TP PABHOMEPHOM OJIHOOCHOM C)KaTHH CBO-

00/IHO OIEPTOM CIOUCTOM KOMITO3UTHOM MJIACTUHBI IHUPUHOMN 33JaHHOW F€OMETPUEH.

6)

3aganmne Nel

OnpenenuTh KPUTHISCKOE 3HAYCHHUE YCHITUS

HccnenoBaTh M3MEHEHUE BEMYHMHBI KPUTHUECKOTO YCHIIUS B 3aBHCHMOCTH OT yIJia ap-
MHUPOBAHUS Qj KOCOYTOJILHBIX CIIOEB.

[Toctpouts rpadux Ty P(p).

XapaKTEPUCTUKH JKECTKOCTH KOMIIO3MIIMOHHOTO MaTepHalia pacCUUThIBATh MO JAHHBIM,
KOTOPBIC UCIIOJIL30BAIMCH MPH BHIMOJHEHNUN 3amanus Nel.
Tabmuma — Mcxoaublie nanHble (IO BApUaHTaM)

TouammHAa cj10s, Yroa apmupoBanus, | lllupuna miacTuHb,

Marepuan MM rpas. M

hy h, hs Q1 Q2 @3 b
VYraemmacTuk 1,2 1,8 1,8 90 45 -45 0,4
CTeKJIOmIacTHK 0,8 1,6 1,6 0 20 -20 0,25
bopomnactuk 0,9 1,8 1,8 0 50 -50 0,3
VrnermmacTuk 1,0 0,5 0,5 90 40 -40 0,8
OprasornjaacTuk 0,6 1,2 1,2 90 60 -60 0,15
bopomnactuk 0,8 0,4 0,4 0 30 -30 0,2
VraermmacTuk 1,2 1,8 1,8 0 70 -70 0,4
OprasornjaactTuk 0,6 1,2 1,2 90 80 -80 0,35
CTeKJIOmIacTHK 0,2 0,4 0,4 90 10 -10 0,45
OprasornjaacTuk 0,7 1,8 1,8 90 50 -50 0,28
Vraermmiactuk 0,6 1,2 1,2 90 70 -70 0,18
Boporuractuk 0,8 0,8 0,8 0 40 -40 0,3

Tabnuna — Yopyrue xapakTepuCTUKH KOMITIO3UIIMOHHOTO MaTepuania

XapaKTepuCTHKHN YIPYTOCTH
Marepuan Ey, MIIa E,, MIIa Gy, MIIa 1o
CTeKI0MIacTUK 65000 8500 4200 0,26
OpraHomIacTuK 105000 6000 4200 0,21
VraeniaacTuk 150000 12000 4400 0,28
bopomnactux 211000 39000 4550 0,21
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3ananue Ne2 «HenuHeilHoe MoaeIMpOBaHHE MPoOLECCa pacTszKeHHs oOpasna M3
CJIOMCTOr0 KOMIIO3UTA)
BelInonHuTe IporpecCUBHBIN aHAIN3 OTKAa30B Ha KOMIIO3UTHOW IUIACTUHE JUISl HEJIMHEH-

HOTO MOJICIMPOBAHMS ITpoLiecca PacTsHKEHHs o0paslia U3 CIOUCTOro KommosuTa. M3nenue - 15-

CJIOIHAs KOMIIO3UTHAsI IJIACTMHA C HadalbHBIM JedekToM (oTBepcTHe). JleBas cropona 3aduk-

CHUpOBaHa, a crpana - Tsra. J{s sToro:
- OnpenenuTs TPaHUYHBIC YCIOBHUS U HATPY3KH.
- OnpenenuTh CBONCTBAa MaTepHaa CJIos U KPUTEPHUI IPOYHOCTH.
- OnpenenuTh COCTaBHOE CBOMCTBO.

- YCTaHOBHUTE HACTPOMKH HESBHOIO HEJTMHEWMHOTO aHaIu3a

3apanue Ne3 PazpaboTaTh TEXHOJOTUUECKHH MTPOLIECC U3TOTOBIICHUS M3/CIIHSI U OCHACT-
Ky U1 ero GOopMOBaHUS

Hcxonnble naHHbIe: COOPOYHBIN YEPTEK MOJIMMEPHOTO KOMIIO3UTHOIO M3JENHUsS; TeX-
HUYECKHE PYKOBOJCTBA 110 IPOU3BOJCTBY U3IEIHSL.

[losicHuTenpHAS 3alIMCKa UMEET CIEAYIOLIYIO CTPYKTYPY:

- TUTYJIbHBIN JIUCT;

- 3aJ1aHUE;

- COo/IepKaHMUE;

- BBEJICHHUE;

- OCHOBHasl yacTh; (1 u 2 paznensl);

- 3aKJII0YCHHUE;

- CIIUCOK UCIOJIb30BaHHBIX UICTOYHUKOB; MPUIIOKEHHE.

[TosicHuTenpHAas 3aMKMcKa K KypcOBOMY IMPOEKTY J10JKHA ObITh HanucaHa Ha 15 - 20 crpa-
Hunax Gopmara A4, BeIONIHEHHOM B penakTope Times New Roman, mpudt 14, uarepsan 1,5 B
COOTBETCTBHUE CO CTaHAapTaMHu 0(OPMIIEHUS] KypCOBBIX paboT.

I'paduueckas 4acTh MpoeKTa JOJDKHA OBITH MPEICTaBICHA IBYMsI dYepTekamu (gopmara
A4: cOOpOUHBII YepTex U3eNus U COOPOUHBIN YePTEkK OCHACTKU JJIsi U3TOTOBJICHUS U3ETUs

CoNoOARWNE

NNRPEPRREPERERRERRE
POOWO~NOOUDMWNEO

Bomnpocs! pas 3amursl KP.

OCHOBHBIE TOHATHUSI MEXaHUKHU KOMITIO3UIIMOHHBIX MaTEpPUATIOB
[IpencraBnenre 0 KOMIO3UTAaX U UX KiIacCUpUKAIIISL
CBoiicTBa KOMIIO3UTOB, UX MPEUMYIIIECTBA U HEAOCTATKU
[Ipenmer u 3amaum Kypca

BookHUCTBIE KOMITO3ULIMOHHBIE MaTEPUATIBI

KoMIIOHEHTHI BOJIOKHUCTEIX KOMITO3UTOB

Ponb KOMIIOHEHTOB B MEXaHHYECKOM IMOBEJACHUN KOMIIO3UTOB
ApMupyIOIIe BOJIOKHA

MatpuuHble MaTeprabl

. CxeMbl apMHPOBaHUSI KOMIIO3UTOB

. OnHOHaNpaBIEHHBIE BOJIOKHUCTHIE KOMIIO3UTHI

. Matepuaibl, apMHUpOBaHHbBIEC TKAHIMHU

. KoMIo3ursl ¢ XaoTH4eCKUM apMUpPOBaHUEM

. KoMImo3uTsI ¢ mpocTpaHCTBEHHBIM apMUPOBAHUEM

. Yrpyrue cBONCTBa BOJIOKHUCTBIX KOMIIO3UTOB

. O600mEnHnbIi 3akoH ['yKa 111 aHU30TPOITHOTO TeNa

. O dexTuBHBIE MOAYIIN YIPYTOCTH OAHOHAMIPABICHHOTO MaTepHala
. Onpezenienre CBOWCTB KOMIIO3UTOB METOIAMH MUKPOMEXAHUKHU
. [Ipocreiiiias MUKpOMOJI€Tb KOMITO3UTA

. MukpoMoienb, yauThIBaroImas GopMy BOJIOKOH

. Pacu€r cionctsix Marepuaion



22.

23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.

32

[TpeoOpa3oBanue ynpyrux XapakTepHCTUK OJHOHANPABICHHOTO MaTepuaia MpH IMo-

BOPOTE CUCTEMBI KOOPJUHAT
Ynpyrue xapakTepUCTUKH MHOTOCIOMHBIX KOMITIO3UTOB ITPH IJIOCKOM HANPSIKEHHOM
COCTOSIHUH

N3rub MHOTOCTOWHBIX KOMITO3UIIMOHHBIX MAaTEPHAIIOB

OCHOBBI TEOPUHU TPOYHOCTH KOMIIO3UTOB

Kpurepuu paspymeHus 0JHOHAIPABICHHOIO KOMIIO3UILMOHHOI'O MaTepuania
OCHOBBI TEOPUH MHOTOCTIOMHBIX KOHCTPYKIIHI

CrepKHU U3 KOMIO3UIIMOHHBIX MaTEPUATIOB

KoMmo3utHsle N1acTUHBI

du3nYecKue COOTHOMICHHS ¢ yu€TOoM aedopMaIuii OmepeuHoro CIBUra
VYpaBHEHUs TEOPUU CIIOUCTBIX MIIIACTHH

YacTHele ciiydan

TpéxcnoiiHbie KOHCTPYKIIUHU

ITonsTHE O TPEXCIONHBIX KOHCTPYKLHIX

Monenu nehopMupoBaHUs TPEXCIOWHBIX KOHCTPYKIIHIA

KonrtieHTpaTopsl 1 1eEKThl B KOMITO3UTaX

Kpomounsie 3¢ heKTs

Bnusiaue nedexToB THIa paccioeHus

MopnenupoBaHue pacCIOCHUN B TPEXCIOWHBIX KOHCTPYKIUAX

AHanm3 pocTa paccioeHui

TexHomornyeckre Mpouecchl U3rOTOBIEHUS HIEMEHTOB KOHCTPYKLIUM U3 KOMIIO3H-
IIMOHHBIX MaTEPUAJIOB

OCHOBHBIE 3Tarbl TEXHOJIOTHYECKOTO MpoLecca

IIpeccoBanue 3JIEMEHTOB U3 BOJIOKHUCTBIX KOMIIO3UTOB

BakyymHoe u aBTOKIIaBHOE (hOpMOBaHHE

HamoTtka

OcHoBHBIE 3Tallbl Npolecca

Buast u ciocoObl HAMOTKH
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JIuer perucrpanum usmenenuii k PI1J1

n/n

OcHoBaHNE BHECEHUS
N3MCHCHUA

KomanuectBo
CTpaHMI]
A3MEHEHUS

Ioamnuce
pa3paboTunka

PIIT




