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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

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

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadap FOpbeBuy, K.T.H., [IOLEHT, 3aBeZyIOLUii Kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A8 IBUTATEJIN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIIIAPATOB

3aBepytromui kadeznpoi JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-5.1 — criocobHOCTh pa3pabaTbiBaTh W BBITYCKATh KOHCTPYKTOPCKYIO JOKYMEHTALUIO Ha JeTald U Y3/Ibl
JBUraresieli, a Tak ke CpeJjCTBa TeXHOJIOTMYeCKOIr0 OCHAILleHUs

[ICK-5.2 — criocobHOCTb pa3pabaThiBaTh TEXHOJIOTHUECKHe Tporiecchl narotossenus [ICE

IICK-5.4/24 — cnocobHoCTh pa3spabateiBaTh K| Ha JeTand, W3rOTaB/IMBaeMble 110  aJJAMTHBHBIM
TeXHOJIOTUSIM, U3r0TaB/IMBaTh UX U OLIEHMBaTh M0KAa3aTead KauecTBa JeTaslel, MOMy4YeHHbIX M0 aJJUTUBHBIM
TeXHOJIOTUSIM

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-5.1
3HAHUSA:
3aBUCHUMOCTH MeXaHWUeCKHX, (PU3UKO-XUMHUYeCKUX CBOWCTB KOHCTPYKLIMOHHBIX MaTepHasoB, OT
TEXHOJIOTUH TIPOM3BO/ICTBA, CTPYKTYPHI M TEXHO/IOTUU 00pabOTKH; UMeTh Tpe/icTaB/ieHrne 00 OCHOBHBIX
HayyHO-TeXHUUeCKUX TIPo0sieMax M MepcreKTUBax pa3BUTHSI MaTepUasioBejeH sl U TEXHOIOTHN
KOHCTPYKL[MOHHBIX MaTepUasoB;
YMeHus:
Vicrnionb30BaTh MO/yYeHHbIE 3HAHUS B CBOEH yueOHOH U IpodeCcCUOHAIbHOM JiesITe/IbHOCTH;
000CHOBaHHO BLIOMPATh TEXHOJIOTMHY YIIPOUYEHUS ¥ 00pabOTKH KOHCTPYKIIMOHHBIX MaTepHasioB;
WCIIO/Ib30BaTh CTAaHZAAPTHl M Jpyrve HOPMaTHBHbIE JOKYMEHTHI IPH KOHTPOJe KauecTBa W3ZeNvH,
TI0/Ib30BaThCs 00LIeHAyYHO U CleliaibHOM JIUTePaTypoii;
HABbIKU:
AmnHanu3 KOHCTPYKIMOHHBIX MaTeprasioB /st 000CHOBAHHOTO BLIOOpa MaTepyasioB U TEXHOIOTHH WX
00paboTKM /1/151 KOHKPETHOTO U3/Ie/IHSI..
IICK-5.2
3HAHUSA:
3aBUCHMOCTH MeXaHU4YeCKUX, (PU3UKO-XMMHUUeCKHUX CBOMCTB KOHCTPYKLIMOHHBIX MaTepyaioB, OT
TeXHOJIOTUH TIPOU3BO/CTBA, CTPYKTYPBI M TEXHOJIOTMU 00paboTKY; MUMeTh TIpeficTaB/ieHre 00 OCHOBHBIX
HayYHO-TEXHUUECKHUX MPo0beMax v TepCrieKTHBAaX Pa3BUTHS MaTepraioBeJieH!sT U TEXHOJIOTUN
KOHCTPYKL[MIOHHBIX MaTepHasioB;
YMeHUsi:
Vcronb30Bath MoTyueHHbIe 3HAHUS B CBOel y4eOHOH 1 MpodeCCHOHANBHOM JesTeTbHOCTH;
000CHOBaHHO BBIOMPATh TEXHOJIOTUH YTIPOUeHUs U 00pab0TKH KOHCTPYKLIMOHHBIX MaTepUasios;
WCTI0/Ib30BaTh CTaHAApTBl W JApyrde HOPMaTHUBHBIE [OKYMEHTBI TPH KOHTPOJe KauecTBa W3JesTHi,
TMO/b30BaThCs 00IIeHAYYHOM U Crieliua bHON JIUTepPaTypo;
HABbIKU:
AHanm3 KOHCTPYKLMOHHBIX MaTepHasIoB /st 000CHOBaHHOTO BbIOOpa MaTepHrasoB U TEXHOJIOTHI UX
00paboTKH /17151 KOHKPETHOTO M3e/Hsl..
IICK-5.4/24
3HAHUS:
3aBUCUMOCTH MeXaHU4YeCKUX, (PU3UKO-XUMHUUeCKHUX CBOMCTB KOHCTPYKLIMOHHBIX MaTepUaioB, OT
TEeXHOJIOTMM TIPOM3BO/CTBA, CTPYKTYPHI 1 TeXHO/IOrUM 00paboTKH; UMeTh NpeJicTaB/ieHre 00 OCHOBHBIX
Hay4YHO-TeXHHUeCKHX Tpob1eMax U MepcrieKTHBax Pa3BUTHSI MaTepHasioBeieHHsl U TEXHOIOTHU
KOHCTPYKLIMOHHBIX MaTepHasos;
YMeHusi:
Vicrionp30BaTh MosTyueHHbIe 3HAHUS B CBOel yueOHOM U MpodecCroHaNbHOM /1esiTe/TbHOCTH;
000CHOBaHHO BLIOMPATh TEXHOJIOTUHM YIIPOYeHUs: 1 00paboTKK KOHCTPYKLIMOHHBIX MaTeprasos;
WCIIO/b30BaTh CTAHZApPThl U Apyrue HOPMaTHBHBbIE JIOKYMEHTbI IPH KOHTPOJIe KauyecTBa H37e/ui,
TO/b30BaThCsl 00IIeHAYYHOU U CrieIUabHON JIUTePATyPO;
HABbIKU:
AHanM3 KOHCTPYKLMOHHBIX MaTepHasioB /ijisi 000CHOBaHHOTO BbIOOpPA MaTepHasioB U TeXHOJIOTHI UX
00paboTKu AJ1s1 KOHKPETHOTO W3ZIe/Hsl. ;.




2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia MATEPUAJTIOBEJJEHUE sBnsieTcs AUCIMTUIMHON 00A3aTe/IbHOM YyacTH 0y10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHnto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzamesnetl.

Cogep>kaHue AUCLUIUIUHBI SIBJ/ISIETCS JIOTHUeCKUM Tpozo/pkeHueM aucuumiaud: @U3NKA, XUMUS,
OCHOBbBI MH)KEHEPHBIX TEXHO/IOTTUYECKUNX PEIIIEHUM.

CopepkaHve [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoenust aucturuivd: COIIPOTHUBJ/IEHUE
MATEPUAJIOB, TEPMOJAVUHAMUKA, ABTOMATHU3NPOBAHHOE JIIPOEKTUPOBAHUE
TEXHO/JIO'MYECKUX ITPOLIECCOB, AETA/IN MAIIWH, U3MEPEHNS, NUCIIBITAHUA U
KOHTPOJIb U3JE/INI MAIIIMHO CTPOEHUS, UCIIBITAHUS Y1 JUATHOCTUKA, METO/IbI !
CPEJCTBA JUAT'HOCTHNUPOBAHVA TEXHNYECKOI'O COCTOAHNA ABUAIIMOHHBIX I'T/,
METO/IbI OBPABOTKHU JETAJIENM, CTAHKA 1 HHCTPYMEHTBI, OCHOBbBI TEXHOJIOI' A
MAIIWHOCTPOEHUNS, ITEPCITIEKTUBHBIE TEXHOJ/IOI'MA B ABUA/IBUTATE/TECTPOEHNN,
IMPOEKTUPOBAHUE W U3IOTOB/IEHUE 3AIOTOBOK JETAJIEHM I'T/l, TIPOEKTUPOBAHUE
U KOHCTPYUPOBAHUE KAMEP CIOPAHUS TA30TYPEMHHBIX JIBUTATEJIEMH,
IMPOEKTUPOBAHUE J3JIEMEHTOB KOHCTPYKIIMA ABHUAIIMOHHO-KOCMWYECKOM
TEXHUKN N3 KOMITIO3NIINOHHbBIX MATEPUAJIOB, TEXHOJIOI'USI ITPON3BOJCTBAI'TA 11
JHEPTETNYECKUNX YCTAHOBOK.

ITpeBapuTe/bHBIE KOMITETeHIIH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs 0 Havyasna U3yuyeHHs AUCLUTUIMHBL:

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MAaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIB/IEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANTbHOM cdepe AessTeIbHOCTH I PeLleHUs
WH)XeHepHbBIX 3a7au

e TICK-5.1 — CnocobeH pa3pabaTbiBaTh U BBITyCKaTh KOHCTPYKTOPCKYIO IOKYMEHTALUIO Ha JIeTald U
y371bl BUTaTe/eH, a Tak >ke Cpe/iCTBAa TeXHOJOTMUeCKOr0 OCHAILleHUs



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O
CamocrosiTe/IbHasA
pabora cTygeHToB

BCEI'O
Jlekuuu
JlaGopaTopHbIi
MPAaKTUKYM

®dopmupyemast
KoMmrmeTeHus, %

TICK-5.1

TICK-5.2

TICK-5.4/24

Pa3pen 1. CTpoeHue U CBOICTBA MeTa/I/IOB H CI/IaBoB. 1.1. TIpUHLMITBI
Knaccubukarmm Matepuano. Obijye TpeGoBaHUS K MaTepHaiaM.
SKcnnyaTauuox-lele, TeXHOJIOTUYeCKue U SKOHOMUYeCKue TpeﬁOBaHl/lﬂ,
npeAbsiB/sieMble K MaTeprasiam. [leopmariyst ¥ pa3pylieHre MeTauioB.
Buppl pa3pyiuenns. MexaHWueckye CBOWCTBa MeTaJIOB U CII/IaBOB,
MeTozb!I UCITBITAHUH MeXaHUUeCKHUX CBOMCTB. 1.2. ATOMHO-

2 3 KPHUCTa/I/INYeCKoe CTPOeHHe MeTasl/IOB U CIUIaBOB. [ledeKTbl 15 13 7 6 2
KPHCTa//TAYeCKOro cTpoeHus. [Iuddysus B KpUCTa/IIMUeCKOM Tesle, eé
B/IUsIHYeE Ha CBolcTBa MaTepuasos. 1.3. @opMHUpoBaHUe CTPYKTYPhI
MeTaJ/I/IOB U CI1/IaBOB B MpoLiecce KpucTtaamsauuu. Knaccudukanms
CTPYKTYPHBIX YPOBHEH MeTaJl/IOB U CIJIaBOB. MeTo/ibl KCC/eJ0BaHHsI
CTPYKTypbI MaTepuasoB. TexHonoriu popmMoobpa3oBaHHst 3arOTOBOK 1
JieTanei.

Paspen 2. CtpoeHne cniaBoB. 2.1. TUnbI B3aMO/eliCTBIS KOMIIOHEHTOB
B crinaBax. CTpyKTypa criiaBoB. 2.2. IIOHATHS 0 AMarpaMMax COCTOSIHUSL
2 3 cr1aBoB. MeTo/MKa UX nocTpoenust. TUMbI AUuarpaMm COCTOSIHUS. 14 11 6 5 3
CDBPEMEHHBIE Criocobet TI0/Ty4YeHUsI CIVIaBOB U TeXHOJIOTHI
¢hopmoobpaszoBanusl.

10

10

10

Paspen 3. JKesezoyriepopucreie criaBbl. 3.1. CoBpeMeHHbIe CIIOCOObI
MacCcoBOToO TIPOM3BOACTBA CTa/lM U UyryHa. CTPyKTypHbIe COCTaB/IsIOIMe
JKeJIe30yI/IepOJUCTBIX CI1aBoB. 3.2. /luarpaMma COCTOSIHUSI CHCTEeMBI

2 3 cr1aBoB "Kesneso-yriepog'”. 3.3. BausiHue yriiepojia M OCTOSTHHBIX 16 13 6 7 3
nprMecei Ha cBolicTBa ctasneld. CoBpeMeHHbIe CIIOCOObI Oy YeH st
BBICOKOKaueCTBeHHBIX cTaseid. 3.4. YrnepoaucTsle cramu. Knaccudukanms
YI/IePOJMCTBIX CTasleld, PUHLUITBI MAPKUPOBKH.

10

10

10

Paspen 4. Tepmuueckasi o6padoTka cranu. 4.1. O61ye cBefeHUst
K/1acchbuKaLps BU[0B TepMUUECKOi 06paboTku. 4.2. Pda3oBbie
TpeBpallleHHst B CIIIaBax JKeJie30-yrepoy,. IIpeBpaiiienyst Ipy HarpeBe
(eppuTHO-KapOU/HOM CTPYKTYpBI B aycTeHUT. PoCT 3epHa aycTeHuTa. 4.3.
2 3 TTpeBpalljeHre Mepeox/IaX/jeHHOro ayCTeHUTa B (JeppUTHO-LieMeHTUTHbIe 9 7 7 0 P
CTPYKTYypBI. /lnarpaMma M30TepMUYeCKOro pacria/ia nepeox/iaxjeHHOro
aycrenura. [lepnutHoe npeBpaiienue. 4.4. MapTeHCUTHOe TIpeBpaljeHIe
1 ero 0co6eHHOCTH. MapTeHCHT, ero CTpoeHue, CBOHCTBa. 4.5.
TpomexxyTouHoe (GeiiHuTHOE) npeBparieHye. 4.6. [IpeBparLeHus Ipu
HarpeBe 3aKaJéHHOW Ha MapTEHCHUT CTaMM (OTIYCK MapTeHCUTA).

10

10

10

Paspesn 5. TexHosiorus TepMHYecKoii 06paboTku craam. 5.1. Oxur,
ero BU/bI U Ha3HaueHue. 5.2. 3aKanka cTanu. Pexxumsl 3akanku. Cpegpbl
2 3 HarpeBa M OX/1aXk/|eHus TIpU 3aKasike cTanu. Bugpl 3akanku. 5.3. Otnyck 13 11 6 5 2
cra/u. Buzbl 1 Ha3HavyeHMe oTrycKa. 5.4. TepMomexaHnyeckasi 06paboTka
cranu. TexHosnoruu GopmMoo6pa3oBaHusi ¥ yIPOUHEHHs.

10

10

10

Paspen 6. TexH0/10ruu NOBEPXHOCTHOI0 YIPOYHeHHs cTau. 6.1.
TToBepxHOCTHas 3aKanKa cTanu. JlazepHasi U /1a3MeHHas 3aKaska, 6.2.
2 3 XuMHKO-TepMUuecKast 00paboTKa CTanu: LieMeHTaLys, a30THPOBaHHe, 5 3 3 0 2
VOHHOE a30TUpOBaHue. HUTpoLieMeHTaLys, 6.3. TexHOIOrMM HaHeCeHust
TOHKOII/IeHOUHbIX MOKPBITHA, JIa3epHasi XMMUKO-TepMUUecKasi 06paboTKa.

10

10

10

Paspen 7. Teopus nerup Jlerup 1e cTaau. 7.1.
Jlerupyloliye 371eMeHThI B CTa/Id, X BIMSHUe Ha NpeBpallieHust 1
cBoiicTBa ctanu. Knaccudukanus 1erupoBaHHbIX cTaned. [IpuHIUbI
MapKUPOBKU. TeXHO/IOrMK MPOU3BO/CTBA BHICOKO/IETMPOBAHHbIX CTaseil.
7.2. KoHcTpyKLMoHHble cTami. Obmjas XapakTepictrka. CTpoHTe bHbIe
cTanu. MalMHOCTPOUTe/IbHbIe LieMeHTyeMble U yydllaeMble CTaju.

P 3 Bricokonpounsle ctanu. [1pyxuHHble cTany. lIIapuKonoAIUITHIKOBbIe 15 12 6 6 3
cran. TexHoNoruy yrpoyHeHHs], CBOMCTBA U Ha3HaueHwue.. 7.3.
WIHCTpyMeHTa/IbHBIe CTa/u U crilaBbl. COCTaB, TEXHOIOTUH YIIPOUHEHHS,
cBoMCTBa. Pexxyliiast kepamuka. JIuTeliHOe Npou3BOACTBO. JIuTeliHble
cranu. 7.4. Koppo3us MetasioB. Koppo3noHHOCTOVKIE U
OKa/lMHOCTOWKMe cTamu. 7.5. XKaporpouHsle ctamd. OCHOBHbIE KpUTEPUN
»kaporpoyHocTH. CBOMCTBa, JIerHpyloLIye 3/1eMeHThI, Ha3HaueHHe.
CrinaBbl Ha OCHOBE TYTOI/IaBKMX MeTaslIoB.

15

15

15

Pa3spen 8. IiBeTHble MeTa/uibl M cniiaBbl. 8.1. O630p (YHKIIMOHAIBHBIX
2 3 ¥ MeXaHWUYeCKUX CBOKMCTB CI/IABOB HA OCHOBE AJIFOMUHHSA, MarHus, Meiu, 14 1 6 5 3
LWHKAa U TUTaHa. COBpeMeHHBIE CIIoco6sl TI0/Ty4YeHusl. O6nactu ux
TIpUMEHeHUs.

15

15

15

Paspen 9. Hemeraimmyeckne ¥ KOMIIO3HIIMOHHbIE MaTepraibl. 9.1.
OO611jast XapaKTepHUCTHKA MaTepHUasioB Ha OCHOBE M0JIMMEpPOB.
Oco6eHHOCTH CTPOeHHs], CTPYKTYPbI, CBOMCTB. CTeK/I0: HeOpraHUUecKoe U
2 3 OpraHuyvecKoe, CUTa/uibl, MeTa//IN4YeCKHUe CTeK/Ia. HOJ’[I/IMOP(‘IJHLIE 7 4 4 0 3
MoaubuKaLuK yriepoga u Hutprza 6opa. 9.2. KoMosHijoHHbIe
Marepuasbl. Kinaccudukarus, obiiasi xapakrepucTika. BooKHHCTbIe,
CJIOUCTbIe, JUCTIePCUOHHO-YTIPOYHeHHbIe KOMNO3UThL. CocTaB, CTpOeHuUe,
TEXHOJIOT'MHU ITOTyYeHUs], CBOI‘/’ICTBE{, TIPUMEHEeHMe.

15

15

15

Bcero 3a 3 cemecTp 108 85 51 34 23

100

100

100

Bcero no gucuunanHe 108 85 51 34 23

100

100

100

3.2. JIaGopaTopHbIil NPAKTHKYM
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Oo0nemMm,

Ne |Homep u HauMeHOBaHHe
n/n | paspena gHCHMILIHHbE Tema /1a00paTOPHOro NpPaKTHKyMa ayp.
JacoB
JlabopatopHas paboTa 3 "BusiHYe M1acTUUeCKOH JedopMariuy
1 |Pa3gen 1. CTpoeHue u Ha CTPYKTYypY U CBOMCTBa MarepuasoB. Bo3Bpar u 3
CBOMCTBa MeTaslJIOB U pekpucTasanus’.
5 |CTUIaBoB. JTaboparopHast pabota 2 "OrpezeneHre MeXaHAYeCKAX CBONCTB 3
MarepuanoB. MeTozbl oripeiesieHnst TBEPAOCTH .
3 Pazpen 2. Ctpoenue JlaboparopHas paboTta 4 "TlocTpoeHHe JuarpaMM COCTOSTHUS 5
CILJIaBOB. CILJIaBOB'".
4 |Pasgen3. 'I'<0HTpoanaﬂ pa69Ta: JiarpaMMa COCTOSIHUSI CHUCTEeMBI CI1JIaBOB 3
JKene3zoyrnepoaucThie 7ereso-yriepo .
5 |cruassl JIa60puaTopHa;1 pabora 5 "V3yueHue CTPYKTYDBI YI/IePOJUCTHIX 4
cTasiell ¥ BAUSHUSA yIIepoJa Ha UX CBOMCTBA'.
Paspen 5. Texnosnorus
6 |Tepmuueckoii 06paboTku |JTabopaTtopHas paboTta 6 "3akanka U OTIYCK CTaau". 5
CTaJu.
7 E:ﬁﬁ;ﬁ};}{{ipm JlabopatopHast pa60T§1”f3 "VI3yueHue CTPYKTYpPbI U CBOWCTB 6
JernpoBaHHble CTam. JIeTUPOBAHHBIX CTasei’".
8 Paspen 8. LiBeTHbIe JIaboparopHast pabora 10 "JlernpoBaH¥ve, TepMUUeCKast 5
MeTas/bl U CI/IaBhl. 00paboTKa, CTPYKTypa U CBOWCTBA TUTAHOBBIX CILIaBOB'.
Bcero 3a 3 cemectp 34
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Ne Homep 1 HaumMeHOBaHUue Oo0mnem,
w/n T — Cojaep)xaHue yue0HOro 3a/|JaHUsI 4aCOB
1 CamocTosiTenbHasi TpopaboTKa pa3zienioB Kypca. 1
2 |Pazgen 1. CrpoeHue u cBoiicTBa |[ToAroToBKa K 3aiure 1ab0paTopHOil paboTHL 0.5
3 METaJIJIoB U CI/IaBOB. HO,ZF-FOTOBKEI K j1abopaTopHbIM paboTam: odhopmIIeHHre 05
OTYETOB, B TOM UHCJIe ¥ OTBETOB Ha KOHTPOJIHHBIE BOTIPOCHI.
4 Paszien 2. CTpoeHHme CrAaBos. IToaroroBKa K 3aiute 1ab0paTopHOL pabOThI. 1
5 CamocrosiTesibHast TpopaboTKa pa3zie/nioB Kypca. 2
6 [TozroToBKa K 3aiure 1ab0paTopHOi paboTHL. 1
IToaroToBKa K 1abopaTopHbIM pabotamM: odopmiieHne
7 Ei;ﬁzﬁf' 7Kernie3oyrepopucTeLe OTYETOB, B TOM qHCJII)e u I(J)TBETOI; Ha KOHTpc(I;]III:HbIe BOTIPOCHI. 1
8 CamocTosiTenbHasi TpopaboTKa pa3zenioB Kypca. 0.5
9 IMToaroTroBKa K KOHTpPO/ILHOW pabore. 0.5
10 Ho,q}"OTOBKa K 71abopaTopHbIM pabotam: oGopmieHHe 1
Paszien 4. Tepmudeckas OTYETOB, B TOM UHCJIe ¥ OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI.
11 |obGpaboTka cTamm. IMToaroToBKa K 3aImyTe 1abopaTopHOi paboThI. 0.5
12 CamocrosiTenbHasi TpopaboTKa pa3zenoB Kypca. 0.5
13 HO,IIF.FOTOBKa K 1abopaTopHbIM pabotam: o opmieHHe 1
Pa3zen 5. TexHOmOrUst OTYETOB, B TOM UYMCJIe U OTBETOB Ha KOHTPOJ/IbHbIE BOMPOCHI.
14  |repmuueckoii 06paboTku cranm. |[IoAroToBKa K 3amjure 1ab0paTopHO paboThI. 0.5
15 CamocrosiTe/ibHas MpopaboTKa pa3zie/ioB Kypca. 0.5
16 |Paszen 6. Texwonorm Hog}"OTOBKa K naboparopHbiM paboram: ogopmiieHe 1
OTYETOB, B TOM UHCJIe U OTBETOB Ha KOHTPO/IbHBIE BOMPOCHI.
17 EE:EEXHOCTHOFO YApOHHEHHA IToaroroeka K 3aiute 1abopaTopHOi pabOTHI. 0.5
18 ' CamocrosiTesibHasi MpopaboTKa paszesos Kypca. 0.5
19 CamocrTosiTe/ibHast TpopaboTKa pa3zie/ioB Kypca. 1
20 |Pa3pmen 7. Teopusi nerupoBanwusi. |[IogroToBKa K 3ammuTe 1abopaTopHOi paboThl. 1
27 JlernpoBaHHele CTasy. HO,ZF.I‘OTOBKa K s1abopartopHbIM pabotam: o opmieHne 1
OTYETOB, B TOM UMCJIe U OTBETOB Ha KOHTPOJ/IbHBIE BOMPOCHI.
22 |Pasgen 8. LipeTHble MeTa/ibl 1 ([I0ArOTOBKA K 3aljUTe 1a00paTOpPHOM paboThL. 1
23 |CrIIaBBIL CamocTosiTenbHasi TpopaboTKa pa3zenoB Kypca. 2
24 |Pa3gmen 9. Hemetasuinueckue v |CaMoCTOsiTe/IbHAs MPOpaboTKa pa3ziesioB Kypca. 3
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KOMITO3ULIMOHHbIE MaTepHrasibl. |

Bcero 3a 3 cemectp 23
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45/6|71/8 9 10 11 12 13 14 15 (16| 17
Ortu. no|OTu. 110 OrTu. Otu. | OTtu. mo |OC, OTu.| OTu. ouo.
3 JIP | 7P APIOC | 1 p [APKORTDR il 11 OC | mo TP | o JTP P 3au.

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi pabora;

Ortu. no JIP — otuet mio JIP;

OC — yCTHBII 0ONPOC CTY[€HTOB;

Kourp.P. — koHTpOsBHAS paboTa;

Iud. 3a4. — quddepeHIIPOBaHHbIN 3aueT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

cnenyromux dhopmax:

e UArHOCTUYECKas pabora;
otuet 110 JIP;

YCTHBIN OMPOC CTYJeHTOB;
KOHTpOJ/IbHAs pabora.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. BopobréBa. KoHcTpyKkimoHHbIe cTamu U criaBbl. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2008, 63 3K3.

2.T. A. BopobOnéga, E. E. CknagHoBa, FO. A. TTetpenko. . Matepuanorenenue. CI16.6I'TY "BOEHMEX"
uM. 1. ®. YcruHoga, 2020, 136 3k3.

3. E. E. CknagHoBa, I. A. BopoObéBa, M. A. ITpeobparkeHcKas. . HemeTaninueckye MaTepyasbl B
MammHocTpoenun. CIT6.BT'TY "BOEHMEX" um. 1. ®@. YctuHOoBa, 2018, 44 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:

1. decdopmaiiys 1 pa3pylleHre MaTepuasos;
2. MeTa/yioBe/ileHHe U TepMUUeCcKasi 00paboTKa MeTasljioB.

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

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

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekTpoHHO-0MO/MoTeYHasi chCTeMa;

3. https://ibooks.ru/ — 3BC AGyKc.py - 3T0 60/bII0M BEIOOP aKTya/lbHOM UTepaTyphl /s BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. https://urait.ru/ — O6pa3oBate/ibHas ratdopma «FOpaiiT». JI/st By30B 1 CCY30B..

CorpeMeHHbIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;

2. TBepmomepnl PokBenia;

3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu minugos fedhopMUpyeMBbIX CTajled U CIIaBOB;

5. CTeH/pI IO TEXHOIOTUH TIOPOLIKOBOM MeTa/UIypPruy U TEXHOJIOTMHM MMPOX3BO/CTBA CI/IaBOB.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJ/IOBEJEHUE

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa MATEPUAJTIOBEJAEHUE sensieTcs AUCIUIUIMHON 00sA3aTelbHOM 4YacTH 0/10ka 1
MpOrpamMMBbl MOATOTOBKH 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Yerunosa kadenpoit A2 TEXHOJIOTUM KOHCTPYKUMOHHBIX MATEPUAJIOB U MTPOU3BOACTBA
PAKETHO-KOCMUYECKOW TEXHUKU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-5.1 crioco6HOCTh pa3pabarhiBaTh W BBIMYCKAaTh KOHCTPYKTOPCKYHO JOKYMEHTAI[UIO HA JIeTald W y3JIbI
[IBUTATeJIeH, a Tak >ke CPe/ICTBA TeXHOJIOTUUECKOTO OCHAIIIeHHS;
TTCK-5.2 criocobHOCTh pa3pabaThiBaTh TEXHOIOTHUECKHE Mporiecchl u3rotosienus [ICE;
[TICK-5.4/24 cniocobHocTh pa3pabatbiBate K/ Ha AeTanu, WU3roTaBJIUBAaEMbIe TI0 aAJUTHBHBIM TEXHOJIOTHSIM,
W3rOTaB/IMBaTh UX U OL|eHUBATh I0Ka3aTe/u KauecTBa JleTaseld, MoyueHHbIX 10 aIUTUBHBIM TeXHOJIOTHUSIM.

ConepkaHre JUCLMIUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C (OpPMUPOBaHWEM Y CTyAeHTa
rpoeCcCUOHAbHBIX KOMITETEHIIUH Ha YPOBHAX B 00/1aCTH MaTepuasioBe/ieHus, HeOOXOJUMBIX /IS TIOATOTOBKU
CTELUAaMCTOB, CITIOCOOHBIX K CO3/IAHUIO U UCTIOIb30BaHUIO HOBLIX MaTePHAJIOB C 3a/laHHBIMU CBOHMCTBAMU, KaK
B HAay4HBIX J1ab0OpaToOpUsiX, Tak U B YCJIOBUSIX TIPOU3BO/ICTBA, a, TAKXKe, B APYTOU MPaKTHUUeCKOU AeATeTbHOCTH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e oTuer 1o JIP;
e  YCTHBIM OIPOC CTY/IeHTOB;
e KOHTpOJIbHast pabora.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (51 41.), maboparopHelii paktikym (34 4.), camocTosiTesibHasi paboTa
cTypeHTa (23 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATUM, U 23 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHnjyemasi iMTeparypa prm:{?éKOCTb’
Pa3pen 1. CTpoeHue U CBOICTBA MeTa/lVIOB H CIIABOB.

CamocrosiTenibHas IpopaboTKa 1
pas/iesioB Kypca. I. A. BopobnéBa, E. E. CknagHoBa, FO. A. TleTpeHKo. .
ITogroroBka K 3amure Marepuasnosegenve: CI16.5TTY "BOEHMEX" um. [I. 05
/1abopaTopHOM paboTHI. ®. YcruHoBa, 2020 (1-2) :
TToaroToBKa K 1a60paTopHLIM I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/Id U CII/IaBhI:
pa60TaM: OCbOpMHEHI/Ie OT‘—IéTOB, B CII6.BI'TY "BOEHMEX" um. ,H D. yCTI/IHOBa, 2008 05
TOM YMCJie ¥ OTBETOB Ha (1-4) )
KOHTPOJIbHEIE BOTTPOCHI.

Wroro no pa3geny 1 2

Pa3pen 2. CTpoeHue crijiaBoB.

I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
Marepuanosesaenue: CIT6.BI'TY "BOEHMEX" um. . 1
@. YctuHOBa, 2020 (3)

I". A. BopobnéBa. KOHCTPYKLIMOHHBIE CTa/IH U CI/IaBbI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 2

)
Wrtoro no pasgeny 2 3
Paspen 3. ’Kesie3oyriepoguctblie CIijiaBbl.

ITogroroska K 3aiure
/1ab0paTOpHOM paboTHI.

CamocrosTenbHas mpopaboTKa
pasienioB Kypca.

IToproroBka K 3amure
/1a00paTOpHOM paboTHI.
IMoaroroBka K 1abopaTopHbIM
paboram: oopmieHrEe OTUETOB, B
TOM UMCJIe ¥ OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

I'. A. Bopo6béBa. KOHCTPYKLIMOHHBIE CTa/Id U CII/IaBhI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008

(6-7) 1
I". A. BopobOnéBa, E. E. CknagHoBa, FO. A. TleTpeHKo. .
Marepuasnosegenve: CI16.5T'TY "BOEHMEX" um. [I.

CamocTosiTenbHas popaboTka ®. Yerurosa, 2020 (4) 05
pasziesnoB Kypca.
IToaroToBKa K KOHTPOJILHOM pabore. 0.5
Wroro no pasgeny 3 3
Pa3pen 4. Tepmuueckas 00padoTka crajid.
IMoaroToBka K 1ab0paTOpHBIM
paboram: oopmieHHEe OTUETOB, B 1
TOM UKCJIe ¥ OTBETOB Ha . _
KOHTPO/IbHBIE BOTPOCHL. I'. A. BopobbéBa. KOHCTPYKIMOHHBIE CTA/IA U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008
IlogroroBka K 3arure
. (€)] 0.5
/1a00paTOpHOM paboTHI.
CamocrosiTenbHas mpopaboTka 05
pa3jiesioB Kypca. )
Urtoro no pasgeny 4 2
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Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

IToaroroBka K 1ab0paTOpHbIM
paboram: oopmieHre OTUETOB, B

I'. A. BopobbéBa. KoHCTPYKIIMOHHBIE CTa/M M CIUIABBI:

TOM 4YHMC/I€ M OTBETOB Ha CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 !
KOHTPOJIbHEIE BOTIPOCHI. (10)
IToaroroBka K 3aiure I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. . 05
nabopaTtopHoO¥ paboThI. Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I. ’
CaMocTosiTeNbHast IpopaboTKa ®. YcruHoga, 2020 (6) 0.5
pasziesioB Kypca. )
Wroro no pasgeny 5 2
Paspen 6. TexHo10ruy NOBepXHOCTHOr0 YIIPOYHEHUS] CTAJIH.
IToaroroBka K 1a00paTOpHBIM
pabotam: ohopmiieHHEe OTUETOB, B 1
TOM UKCJ/Ie ¥ OTBETOB Ha .
KOHTDO/IBHBIE BOTPOCHL. I". A. BopobbéBa. KoHCTpPYKIIMOHHBIE CTaIM U CIUIABBI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
IMogroroBka K 3amure
N (11) 0.5
y1abopaTopHOM paboTHI.
CamocTosiTeibHast MpopaboTka 0.5
pasfiesioB Kypca. )
Wrtoro 1o pazzeny 6 2
Pazgen 7. Teopus nerupoBanus. J/lerupoBaHHbIe CTa/IN.
CamocTosTebHas MpopaboTka 1
pasfie/IoB Kypca. I'. A. BopobbéBa. KOHCTPYKIIMOHHBIE CTA/IA U CTUIABBI:
IToproroBka K 3awmure CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 1
yabopaTopHOM paboTHI. (12)
IToAroToBKa K 1a60paTopHEIM I'. A. BopobnéRa, E. E. CknagHoBa, FO. A. TleTpeHko. .
paboTam: odopmieHue otuéTos, B | Marepuanosesenne: CI16.5I'TY "BOEHMEX" um. 1. 1
TOM UHCJIe ¥ OTBETOB Ha ®. Yerunosa, 2020 (8)
KOHTPOJIbHBIE BOIPOCHI.
Wrtoro no paspeny 7 3
Pa3pen 8. I|BeTHBIe MeTa/lIbI M CIVIABbI.
TIoArOTOBKA K 3amuTe I'. A. BopobbéBa. KoHCTpPYKLIMOHHBIE CTaIA M CIUIABBI:
o CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa, 2008 1
y1labopaTopHOM paboThI. (16-19)
CamocTostTenbHast popaboTka I'. A. Bopob6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
pa3NeoB Kypea Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I. 2
’ ®. YctuHoBa, 2020 (10)
Wroro no pasgeny 8 3
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULIMOHHbIE MaTepUaslbl.
E. E. CknagHoga, I'. A. BopoObéBa, M. A.
CamocrosiTenbHas mpopaboTka ITpeo6pakeHckasi. . HemeTa/uinueckre MaTepyassl B 3
pa3fie/sioB Kypca. MatuHoctpoenuu: CIT6.BI'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2018 (1-2)
Wroro no pa3geny 9 3
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e oTuer 1o JIP;

e KOHTpO/bHasi pabora;

e  YCTHBIM OIIPOC CTY/I€HTOB;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Ortuer no JIP

Ortuet 1o 1abopaTopHOM paboTe Tpe/ICTAB/SETCS B IEUaTHOM WM 37IEKTPOHHOM BH/le B hopmarTe,
MpelyCMOTPEHHOM I111a6/I0HOM OTueTa 1o JlabopaTopHOU paboTe. 3alUTa OTUeTa MPOXOAUT B (hopMe fIoKIaza
CTy/IeHTa T10 BBITIOJTHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCHI MPeTo/jaBaTe;isl.
B ciyuae ecsi ohopMieHHe OTYeTa U MOBe/jeHHe CTy/IeHTa BO BPeMsl 3all{UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsAM, CTYAEHT MOyJYaeT MaKCHMalbHOe KOM4uecTBO 0asuioB, paHoe 10.
OcHOBaHUSIMU JIJIsI CHVPKEHHUS KoJmuecTBa 6asiioB B auarna3oHe ot 1 /10 5 AB/sIOTCS:
* HeOpeXkKHOe BBIMOTHeHHUe — 2 Oasiia,
* HU3KOe KaueCTBO rpaduueckoro Marepuasna (HeBepHLINA BbIOOD MaciTaba uepTeskel, OTCYyTCTBHE YKa3aHUsS
eJHUL] U3MepeHus Ha rpadukax) — 3 basna.
OTyeT He MOXKET ObITh MPUHSAT U MOAJIEXKUT JOPabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,
* OTCYTCTBUSI HeOOXOIUMOT0 rpauueckoro MaTepuarna,
* HEKOPPEKTHOH 00pabOTKY pe3y/sbTaToB U3MepeHuH,
* HEeBepHbIe OTBETHI Ha BOTIPOCKI TIPETIO/IaBaTesisi, pACKPhIBAIOIIUE CYyTh 1ab0paTOpHOI paboThI.

JTaboparopHast paboTa 3auMThIBaeTCs TIPH MOTyYeHUH CTyieHToM Gosiee 7 GasioB.

KouTponbHas pabora

KoHTposbHasi paboTa BHITIONHSAETCS B MUCbMeHHOH GopMe 1o Teme "IuarpaMma >kese3a-yriepoga"” B
Buzie oTBeTOB Ha 10 Borpockl TecTa. [lepeueHb BOMpoCOB K TecTy pa3MelleH B Y MK aucuuniavHel.
KonTponbHasi paboTa curTaeTcs BLITIOMTHEHHOW B C/Tydae MpaBUIbHOTO U300pakeHus ""JuarpaMmel xKesie3a-
yriepoza" v rpu Hanuuue B TecTe 80% MpaBUIbHBIX OTBETOB.

YCTHBIN ONPOC CTY/IEHTOB
Onpoc CTyeHTOB TIPOBOAUTCS B (hOPMe YCTHOTO OTBETA Ha BOTIPOCHI 10 pa3zeny. Bompock! K Kax oMy
paszieny CcoCTaB/IeHbl COTYIAaCHO KOHCIIEKTY JIeKLUM U BXOAAT B coctaB Y MK aucLUIINHEL

JuddepennupoBaHHbIil 3aueT

Honyck K guddepeHIIpOBaHHOMY 3adeTy MPH yCI0BUM C/laul BCeX MPaKTU4YeCcKUX pabdoT.
OuddepeHIMPOBAHHBIN 3adeT MPOXOAUT B (opMe OTBETOB Ha 3 Boripoca Ousera. [lepeueHb BceX BOTIPOCOB K
nrddepeHIIPOBaHHOMY 3aUeTy BXOAWT B cocTaB Y MK aucimrinibl. Kputepyy OLleHKU:
- OL|eHKA «3a4TeHO-OT/IMYHO» BBICTAB/ISIeTCSI 00yJaromeMycsi, eC/I OH TIOJTHOCTHIO OTBETHJT Ha BOTIPOCHI
OwveTa ¥ IpaBU/ILHO OTBETUJT Ha 3 BOTIPOCA T10 COZIeP’KaHHUIo0 Kypca.
- OLIeHKA «3aYTeHO-XOPOLIO0» BHICTAB/ISETCS 00yUaroIeMyCsl, eC/Ii OH He TOJTHOCTBIO OTBETH/I Ha BOIIPOCHI
OuseTa ¥ IpaBUIBHO OTBETHJT XOTsI ObI HA OJJWH BOIIPOC T10 COAEPKaHUIO Kypca.
- OLIeHKA «3a4TeHO-Y0BIeTBOPUTEIEHO» BBICTABJISIETCS] 00yUarollieMyCsi, eC/I OH He OTBETW/I Ha OJJVH U3
BOIIPOCOB 61/eTa, a Ha OCTaIbHBIE BOIIPOCHI OMjIeTa He TIOJTHOCTBIO [JaHbl OTBETHI.
- BO BCeX JIDYTHX CTydasx 00yuaroIieMycsi BEICTAB/ISIETCS OLJeHKA «He 3aUuTeHO».
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Pa3zgen 1. CTpoeHue u
2 3 |cBoiicTBa MeTa/IJIOB U 15 | 13 7 6 2 5 5 5 |Ortuet o JIP
CIL/IABOB.
o | 3 [Paspen2.Crpoenne 4|11 6 | 5 | 3 | 10| 10 | 10 |Oruer no JIP
CIJIAaBOB.
Pazpgen 3. KonTposibHas
2 3 |2Kene3oyriepoaucroie 16 | 13 6 7 3 10 | 10 | 10 pabora,
CI/IaBbI. Otuert no JIP
Pazpgen 4. Tepmuueckas YeTHbIR
2 | 3 A 3. 1ep 9 | 771 o0 2 | 10| 10 | 10 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
Pa3pen 5. TexHosiorusi
2 3 |TepMuuYecKoi 00padoTKu 13 | 11 6 5 2 10 | 10 | 10 |Otuet o JIP
cTasm.
Pa3pen 6. Texuomoruu YcTHbIN
2 3 |MOBepXHOCTHOIO 5 3 3 0 2 10 | 10 | 10 ompoc
YIIPOYHEeHHUsI CTATU. CTY[IeHTOB
Pa3pen 7. Teopus
2 3 |nerupoBaHus. 15 | 12 6 6 3 15 | 15 | 15 |Otuer mno JIP
JlernpoBaHHbIe CTa/IH.
o | 3 (Paspen8.liserubie 4|11 6 | 5 | 3 | 15| 15| 15 |OruernoJIP
MeTa/UIbl ¥ CIUIaBbL.
Pazpnen 9. Hemera/yinuecKkue YcTHBIN
2 3 | KOMIO3ULIMOHHBIE 7 4 4 0 3 15 | 15 | 15 onpoc
Marepuasbl. CTY[eHTOB
Bcero 3a 3 cemecTp 108 | 8 | 51 34 23 | 100 | 100 | 100
Bcero no aAucuuIInHe 108 | 85 | 51 34 23 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-5.1

Ne 1
Ne 2
Ne 3

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omKkpbimoz2o muna:

Uto n3yuaeT MaTepuanoBefeHye?

Uro Takoe ¢hasa B MaTepuasoBeieHUN?

UTo Takoe CTPYKTypa MeTaJjljla UK CIljiaBa?

UYro Takoe KpucTannorpapuieckas ja0CKoCTb?

Uro Takoe 3/ieMeHTapHas KpUcTasyinJeckas ssueiika?

Yro Takoe monumopdum?

Uro Takoe aHM30TPONUs KpUCTasLIa?

Tpu Tuna fedeKToB CTPOEHHS peabHbIX MeTaslJIoB U CIUIaBOB?

B ueMm 3axstouaeTcsi MexaHU3M I/IaCTUUeCKOH JepopMaliiy MeTaslla WiM CIiaBa?
Kaxkue Tpu Tvra criaBoB MOTYT 00pa30BBIBATE KOMIIOHEHTBI B TBEPAOM COCTOSTHUM?
Bonpocbl 3akpbimo2o muna:

K kakomy Tumy fedeKToB OTHOCUTCS AUCIOKALUSI?

JIvHeHHbIN

ToueuHnbIi

OO6LeMHBII

ITopa

Kak Ha3bIBaeTCsl HepaBHOMEDPHOE pacIipeie/ieHre XMMUYECKUX 3/IEMEHTOB B 00beMe
MeTasia?

JIvkBauus

I'pamanms

3epHUCTOCTD

HedekTHOCTD
Kak obo3HayaeTcst TBEpAOCTb, OMpe/iesieHHast o MeTofy bpuHesnns?

HB
HV
HRC

HRB

Kaxk Ha3biBaeTcs Temriepatypa paszessitomasi 00paboTKy aBieHreM Ha TOPSiuyio U
XOJIO[IHYHO?

Temneparypa peKpucTaM3alnuu
PaBHOBecHast Temmieparypa
Temneparypa riaBneHust

TemmnepaTypa ox/aXXjeHust
Kak Ha3bIBaeTcst 0OBEKT /71T MUKPOCKOTIMUYEeCKOTO aHa/Iu3a Ha MUKPOCKOTIe?

Muxkpornud
ITnactuHka
ITpoba

OTanoH
Kak Ha3biBaeTcs fedopMariyist 0CTaBLIASCS ITOC/Ie CHITHSI HAarpy3Ku ¢ obpasija?
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[Tnactuyeckas
Yrpyras
YanuHeHue

YKopoueHue

Ne 7 Kak Ha3bIBaeTCs1 CBOHCTBO MaTepyaia COTIPOTUR/IATLCS OOJIBIINM M/IaCTUYECKUM
nmedopmarsam?

Tseppoctb
XpynKoCThb
JKecTtkoCThb

TpemyHOCTOMKOCTh
Ne 8 Kak Ha3bIBaeTCs crierjuanbHOe TeJI0, BHEAIPSIEMOE B UCITLITYEeMBIM MaTepyast pu
oTipe/iesieHUH TBEPAOCTU?

Nupenrtop
HakoneuHuk
Wrna

YnapHuk
Ne 9 Kak HasbiBaeTCs1 CBOMCTBO MaTepyasa MPOTUBOCTOSATh yCTA/IOCTHU?

BeIHOC/IMBOCTE

[InacTuyHOCTH
[TpounocTh
TeeppocTsb
Ne 10 Kak Ha3biBaeTcs medopMarivist MaTepuasia BO BpeMeHH M0/ IeHCTBUEM TI0CTOSTHHOTO
HarpsbKeHus?
[Ton3yuects
IlnacTryHOCTH
ITpouHoCTB
TBepmocTtb
Bonpocbl omkpbimozo muna:
Ne 1 Kakoe cTpoeHue KpucTaainueckol pellieTKy y TBep0ro pacTBOpa 3aMelreHus ?
Ne 2 Kakoe cTpoeHne KpucTaainueckoi pellieTky y TBep0ro pacTBOpa BHeAPeHUS?
Ne 3 UTo Takoe AuarpamMma COCTOSIHUAS?
Ne 4 Uro Takoe KpUTUUECKHE TOUKHU CIljlaBa?
Ne 5 UTO Takoe MMHUSA TMKBUAYC?
Ne 6 Uro Takoe JIMHUSA COMUAYC?
Ne 7 UT0 Takoe 3BTEKTHKA?
Ne 8 3a cyet yero JOCTUraeTcsl yIIpOYHEHWE MeTaslla WK CIIaBa [Py NepeKpUCTaIu3aluu?
Ne 9 3a cueT yero J0CTUraeTCs JUCIIePCUOHHOE YIIPOUHEeHWe MeTaslia WK CrijiaBa’?
Ne 10 Uro Takoe Hak/en?
Bonpocbl 3akpbimoz2o muna:
Nel Kak HasbiBaeTcs mapameTp, XapaKTepU3yoL1ii CBOMCTBO MaTepuasa COMPOTUBIISTHCS

yapHbIM (JUHAMUYeCKHUM) Harpy3kam?

YnapHas BSI3KOCTb
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[Tonsyuects
[IpounocTb

TeepgocTs

Ne 2 Kax Ha3biBaeTcs mapameTp, XapaKTepHU3yHOIL{1il CBOWCTBO MaTepraia COXpaHsTh
paboToCroCcOOHOCTh MPY HU3KUX (OTPHULIATE/IBHBIX) TEMIIEpPaTypax?

X/1aIHOJIOMKOCTb
[Ton3yuects
IIpouHocTh

TBeppocThb
Ne 3 Kak 0603HauaeTcst yrapHast BI3KOCTb?

KCU
KCA
KCwW

KCJ
Ne 4 B kakux eguHULIAX U3MePseTCs yapHas BA3KOCTb?

/M2
Bt (Barr)
ITa (ITackanb)

Kr/m3
Ne 5 Kakoit mapameTp MaTepuasa orpeie/isitoT MeTO/[OM JTU/IaTOMeTPUUeCKOTo aHai1u3a’?

TemriepatypHbiii k03 duiiueHT MMHEHHOTO pacivpeHus
[Ipenen nmpouHocTr
KosdduimeHT TernionpoBoAHOCTH

IIpenen Tekyuectu
Ne 6 Kak ob603HayaeTcs TBEp/IOCTD, OMpe/ie/ieHHast o Metoly PokBesia?

HB
HV
HRC

HRK
Ne 7 Kak 0603HauaeTcst TBepAOCTh, OMIpe/iesieHHas o MeToay Bukkepca?

HB
HV
HRC

HRA
Ne 8 Kak Ha3biBaeTcs crijiaB »KeJie3a C yIyiepo/l, cojep>xaHue yriepoga ot 2,14% no 6,67%?

Cranb

Uyryn
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Ne 9

Ne 10

IICK-5.4/24
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bponsa

JlaTyHb
Kak Ha3biBaeTcs criiaB »keJiesa C yIyiepo[l, Cofep>XaHue yriepoga meHee 2,14%?

Cranb
UyryH
Bponsa

JlaTyHb
Kako¥i XMMuuecKkHi 371eMeHT Crioco0CTBYeT BOSHUKHOBEHHIO KPACHOIOMKOCTH B CTalsIX
TIpY Topsiuei IiacTryeckou fedopmarun?

Cepa
docdop
Aszor
Bogopoz

Bonpocbl omkpbimoz0 muna:

XapakTepHCTHKa U CBOWCTBA CTPYKTYPHOM COCTaBISOLEN «(pepput».

JTanbl NepBUYHON KpUCTa/IHA3aLIKK.

Bosspar - 370...

Kakas cTpykTypa o6pa3yeTcst B pe3y/ibTare MepauTHOTO TipeBpatieHusa? KakoBa ¢popma
3TOM CTPYKTYpbI?

Kakuie Tpy 30HBI IMEIOTCS B CTPOEHUM METa/I/IMUECKOTO CJIUTKA, TIOMY4YeHHOr0 JINThEM?
UTO MOKHO OIpeJie/IUTh B pe3ysbTaTe MakpoaHamsa?

KonmuecTBeHHbIe XapaKTepUCTUKU TIaCTUUHOCTH (YKa3aTh HauMeHOBaHUe,
0603HaueHye, pa3MePHOCTB).

B 3aBUCUMOCTH OT KOHL|eHTpaLj¥ KOMIIOHEHTOB B CIIaBe pas3/IMJyaroT JBa BUza
TBEpPJbIX PaCTBOPOB...

[Tepeunc/UTh CTPYKTYPHbIE COCTABIISIOLIME UYT'YHOB.

[MepsuT, cOpOUT, TPOCTUT: UTO OOILIETO U B YeM OHU MEXKIY COOO0M OT/TMUArOTCS?
Bonpocb! 3akpbimo20 muna:

B merannax HabsmozaroTcst fedeKTbl KpUCTA//TMYeCKOTO CTPOEHMUSI. . .

JINHEHHBIE - JUC/TOKALUHU

TOYEYHbIE - BAKAHCHH

TOUEUHBIE - I[eTIOYKH BaKaHCHI

TTIOBEPXHOCTHBIE - TOJILKO TTOBEPXHOCThL MeTasiia

TMMOBEPXHOCTHBLIE - TOJ/IBKO I'DAHMIIBI 3€PEH
TexHonoruueckye CBOMCTBA CIIJIABOB. ..

00pabarbiBaeMoCTh JaB/IeHHEM
00padaTpIBaeMoOCTb pe3aHHeM
TeIIONPOBOJHOCTh
KOPPO3WOHHAsI CTOUKOCTh

CBapuBaeMoCThb
Hanuuue OykBBI «A» B KOHL|e MapK{ 0003Ha4yaeT, YTo CTaslb...

dBTOMATHadA
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COZEeP>KUT a30T
BBICOKOKAYeCTBeHHasA
BbICOKOIIPpOYHAs

0Cc000 BBICOKOKAUeCTBeHHASA
Ne 4 Cpe/iy HIKe TIepeurc/IeHHbIX BEICOKOYTTIEPOJUCTOM CTa/IbIO SBISETCSL. .

12X17
Y12A
12X18HIOT
12XH3A

Crlkn

Ne 5 [TepechliieHHBIM TBEP/LIM PaCTBOPOM BHeIPeHMs yIiepo/ia B anbda-keese,
MOy YeHHBIM TIPU OXJIXK/IeHUM CTaIi CO CTPYKTYPOM ayCTeHHTa CO CKOPOCTBIO O0JbIIe
KPUTHUYECKOW, HAa3bIBAETCS. ..

LIéeMeHTUT
Mep/IUT
epput
MapTeHCHUT

neneOypuT
Ne 6 K HepaspyIIaroi{dM MeTojaM KOHTPOJIsI OTHOCSITCSI METO/IbI TIPH TIPOBEeIeHHH KOTOPhIX
OTpe/ie/ISTFOTCS CBOMCTRA. ..

KCU
KCV
HV

HRC

oB
Ne 7 [TpouHOCTE CTa/MM MOXKHO MOBBILIATH MPH. ..

HW3MeHeHHH XUMHMYEeCKOro cocTaBa
u3MenbueHHH (a3

U3MeHeHUH (POPMBI LIEMeHTHTA
yBeJIMUeHUH pa3Mepa 3epeH

TIOBBILIAs cofiepkaHue docdopa
No 8 YnpouHeHMe TIPY TEPMUUYECKOH 00paboTKe MOXKET ObITh MOJTYUEHO /IS YIIEPOAUCTBIX
KOHCTDPYKI[UOHHBIX CTaJew. ..

3aKaJIKoM B Bojle

3aKaJIKO! ¥ HU3KUM OTITYyCKOM
3aKaJ/IKO¥ M BBICOKHM OTIYCKOM
3aKa/IKOM B Macjie

3aKaJIKO! ¥ CPeJHUM OTITyCKOM
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Ne 10

BpenHbIMY 371leMeHTaMU B CTajIU SIBJISIFOTCS ...
tdocdop, cepa, Bogopoj, KUC/I0POJ
Maprasel], KpeMHU, BOJJOPOJ

Maprasel], KpeMHHUH, cepa

Maprasel], KpeMHUH, KHUCIOpPO/,

XpOM, KpeMHUU
IloBepXHOCTHOM 3aKasike MO/BEPratTCs CTalH...

cpe/iHeyI/1epoAnCThbIe
HU3KOYT/IePOUCTEIE
BBICOKOJIETUPOBAHHbIE
BLICOKOYT/IEPO/IUCThIE

¢ OOJTBITION MTPOKATMBAEMOCTHEO
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