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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MU KOHCTPYKLIMOHHBIX MATEPMAJIOB U
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
JlenvHa BukTopus AHZipeeBHa, CTaplLuii pernojaBaresb

[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

A1 PAKETOCTPOEHHME

3aBenytomuii kadenpoii bopogaBkun B.A., 4.T.H., ipod.




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:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTemMaTU4yeCcKoro aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B

ripoeccroHanLHON AesiTeIbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-1
3HAHUA:
3aBUCUMOCTHU MeXaHUYeCKUx, Cl)I/IBI/IKO-XI/IMI/ILIECKI/IX CBOMCTB KOHCTDYKIJUOHHBIX MaTepuaioB, OT

TEXHOJIOTUM TIPOM3BO/ICTBA, CTPYKTYPbl M TEXHOJOTMM 0O0pPabOTKH; WMeTh Tpe/CTaBjieHHe 00 OCHOBHBIX
HayyHO-TeXHWUECKMX TMpobseMax ¥  TepCreKTHBaX —Pa3BUTHSl  MaTepyaioBeZleHUsi W TeXHOJOTHUHU
KOHCTPYKLMOHHBIX MaTepra’os;

YMeHus:
Wcrons30Bate TIO/MydeHHble 3HAHUS B CBoell yueOHOW u mpodeccroHaNbHOM  [iesTesTbHOCTH;

000CHOBaHHO BBIOMPATh TEXHOJIOTHU YIIPOUeHHUs] M 00PabOTKM KOHCTPYKLIMOHHBIX MaTepHasioB; UCIIOIb30BaTh
CTaHZAPTHI ¥ JPyrye HOPMaTUBHbBIE JOKYMEHTHI TIPY KOHTPOJIe KaueCTBa M3/e/ni, TI0Mb30BaThCsl 00ILeHayYHOU
Y CrieLiManbHOM UTepaTypow;

HABbIKU:

AHanmu3 KOHCTPYKLMOHHBIX MarepHasoB Ajsi 060CHOBaHHOrO BbIOOpa MarepvanoB M TEXHOTOTHH HX

00paboTKH /1/151 KOHKPETHOI'O U3/1eJIHsI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia MATEPUAJTIOBEJJEHUE sBnsieTcs AUCIMTUIMHON 00A3aTe/IbHOM YyacTH 0y10Ka 1
NIpOrpaMMsbl IIOATOTOBKH 110 HaripasieHuto 24.03.01 PakemHble KOMI/IEKChbl U KOCMOHABMUKA.

CogepxaHWe JUCLMIUVIMHBI  SIBASIETCS JIOTUYECKUM  Tpojo/keHWeM aucuuriuH:  PU3UKA,
BBEJEHUWE B CIIEIIUAJIBHOCTb, XUMMWUSI.

CopepkaHve [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoenust aucturuivd: COIIPOTHUBJ/IEHUE
MATEPUAJIOB, TEPMOJMHAMUKA, AJAUTNBHBIE TEXHOJ/IOI'U B PAKETOCTPOEHUMN,
JIBUT'ATEJ/IN JIETATE/IBHBIX ATIIIIAPATOB, NCCJIEJJOBAHUE OIIEPAIIMN B PAKETHBIX
CHUCTEMAX, METPOJ/IOI'YSS 1 OCHOBBI B3AMMO3AMEHAEMOCTU, HAJEXHOCTH B
PAKETHBIX CHUCTEMAX, OPTAHM3AIIVSI PA3PABOTOK U HCCJ/IEJJOBAHUIM, OCHOBBI
TEOPNUUA YIIPABJIEHUSI PAKETHBIMU CUCTEMAMMU, ITPUBOPBI CUCTEM YIIPAB/IEHUA
JIETATEJIbHBIMU AIIITIAPATAMHA, IIPOIT'PAMMHOE OBECIIEYEHUWE CAIIP, CHUHTE3
PAKETHBIX CHCTEM, CHCTEMBI M AI'PEI'ATBI, CTPOUTE/IbHAAA MEXAHUKA
JIETATEJIBHBIX AIIITAPATOB, TEOPETUYECKASA MEXAHUKA, TEOPUSA
KOHCTPYNPOBAHUNA, TEXHOJIOI'sA KOHCTPYKIIMOHHBIX MATEPUAJIOB,
YCTPOMCTBO n OYHKIIMOHUPOBAHUE JIETATEJIBHBIX AIITITIAPATOB,
JHEPT'OYCTAHOBKHA HA TBEPIOM TOIUINBE, ADPOT'A3OJVNHAMUKA, IBAT'ATE/IBHBIE
YCTAHOBKN " DOHEPI'OCUCTEMBI, MEHE/JDKMEHT U HWHXVWHUPUHIT KAYECTBA,
MOJE/INPOBAHUE C INPUMEHEHUWUEM CAD/CAM/CAE CHUCTEM, OCHOBBI
IMMPOEKTUPOBAHUSA PAKETHBIX CMUCTEM, OCHOBBI MH)KEHEPHBIX PEIIIEHU, OITEHKA
JPOPEKTUBHOCTU PAKETHBIX CUCTEM, TEXHOJIOI'YSA ITPOU3BOACTBA, ®PU3NKA.

[pesBapuTebHBIE KOMITETEHLH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasia U3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH MpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00II[eMHXeHEPHBIE 3HAaHHsI, METO/IbI
MaTeMaTHueCcKOro aHaaru3a U MOZie/TMPOBaHMsI, TEOPETUUECKOTO M SKCIIePUMEHTaIbHOI0 UCC/IeIOBaHUS B
rpodeccoHaTBEHON JesiTe/IbHOCTH

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CHCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSTHAU U TIePCITEKTHBAX PA3BUTHS PAKETHO-KOCMUYECKOH TEXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTe/bHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pa3pen 1. CTpoeHue u CBOICTBA MeTa/I/IOB M CI/IaBoB. 1.1. TIpHHLMIILI Knaccudukam
MarepuasioB. O6Lye TpeGoBaHKs K MaTeprasaM. JKCITyaTaliOHHbIe, TEXHOJIOTHUECKHe 1
9KOHOMMYeCKHe TpeboBaHMs, TIpe/bsiB/sieMble K MaTepranam. [ledopmariys 1 paspylieHue
MeTaJlJIoB. BI/I,E[]:I paspylieHus. MexaHuueCKHe CBOWCTBA METAJIIOB U CI1/IaBOB, METO/IU)I
WCIBITaHUH MeXaHUYeCKHX CBOMCTB. 1.2. ATOMHO-KpHCTa/l/IMYecKoe CTpOeHHe MeTasljioB 1
cr/1aBoB. JJedeKTbl KpUCTA/IMYeCKoro cTpoeHust. Juddysus B KpUCTA//IMUECKOM Tesle, eé
B/UsIHYE Ha CBOMCTBA MaTepuasos. 1.3. ®opMUpOBaHKe CTPYKTYPhI META/IOB U CIUIABOB B
niporjecce KpucTaum3anui. Kaccudukaryst CTpyKTYpPHBIX YPOBHeH MeTaslIoB U CII/IaBOB.
MeTozbl NCC/Ie/I0BaHUs CTPYKTYPBI MaTepuanoB. TexHonmoruu ¢opmMoobpa3oBaHusi 3aroTOBOK
U [leTasiei.

15

10

Paspen 2. CTpoenue cniaBoB. 2.1. Turibl B3aUMo/ieliCTBUS KOMITOHEHTOB B CIl/IaBax.
CrpykTypa cri1aBoB. 2.2. IToHsATHsS 0 AUarpaMMax COCTOSIHUS CILIaBOB. MeTofuKa UxX
TIOCTPOEHMS. Turiet AuarpaMm COCTOSIHUSA. COBpeMEHHbIE Cr10co6ul TIO/Ty4Y€HHA CIIJIaBOB U
TexXHO/oruit popmMoobpa3oBaHusl.

12

15

Paszpen 3. JKesezoyriepopucrsie criaBsl. 3.1. CoBpeMeHHble CrIOCO6bI MaCCOBOTO
NPOM3BO/ICTBA CTa/M U uyryHa. CTPYKTYpHbIe COCTaB/ISIFOLIMe JKe/e30yrepOAUCThIX CIIIaBoB.
3.2. [luarpamMma COCTOSIHUSI CUCTeMbI CIi1aBoB "JKene3o-yrnepoa”. 3.3. BiusiHue yriepoza u
TIOCTOSIHHBIX TIPUMeCeii Ha CBolcTBa cTaseil. CoBpeMeHHbIe CIIOCOObI MOy UeHHsT
BBICOKOKAYeCTBEHHbIX cTaseil. 3.4. Yrinepoauctsle ctanu. Knaccudukarys yriepoaucTbix
CTasIei, IPHHLMIBI MapKUPOBKH.

16

15

Paszpen 4. Tepmuueckas o6padoTka cranu. 4.1. O61pe cBefieHNst KacCUHKALHs BUIOB
TepMUUecKoi 06paboTku. 4.2. da3oBble NpeBpalljeHus B CII/IaBax JKe/e30-yIiepog,.
TpeBpateHust pu Harpese $heppUTHO-KAapOU/IHOI CTPYKTYpBI B aycTeHUT. PoCT 3epHa
aycrenurta. 4.3. [IpeBpalijeHre nepeox/IaKAeHHOr0 ayCTeHNTa B heppuUTHO-LIEMEHTHUTHbIE
CTPYKTYpBI. [JuarpaMma H30TePMHUUYECKOTO pacriazia epeox/IakieHHOT0 ayCTeHUTa.
TTepnuTHOe mpeBpatrieHye. 4.4. MapTeHCHTHOe MpeBpallieHre U ero 0CO6eHHOCTH.
MapTeHcHT, ero CTpoeHue, CBoicTBa. 4.5. IIpomexxyTounoe (beitHuTHOE) npeBparteHue. 4.6.
IIpespariienyisi py HarpeBe 3aKaaEéHHOM Ha MAapTEHCUT CTasIu (OTITYCK MapTeHCHTa).

11

10

Paspaen 5. TexHos10rusi TepMHYecKoi 00pa6oTKu crasu. 5.1. OT)XKHL, ero BU/bI U
HasHaueHue. 5.2. 3aKanka ctany. Pexxumbl 3akanku. Cpefibl HarpeBa U OX/1aX/eHus Tpu
3aKasike cTasd. Buzpl 3akanku. 5.3. Otnyck crany. Buzbl 1 Ha3HaueHue oTycka. 5.4.
TepmomexaHuueckasi 06paboTka cram. TexHonoruu hopMooGpasoBaHusi U YIIPOUHEHHSsI.

13

10

Paspen 6. TexH0/10ruM NOBEPXHOCTHOI0 YIIPOUHeHHUs cTaju. 6.1. [ToBepxHOCTHas 3aKa/ka
crasu. Jla3epHasi ¥ TUIa3MeHHast 3aKasika, 6.2. XMMHKo-TepMuueckasi 06paboTka craju:
LieMeHTalus, a30THPOBaHWe, NOHHOE a30TUPOBaHKe. HUTPOLIeMeHTalusd, 6.3. TexHonoruu
HaHeCeHHs TOHKOTIJIEHOYHBIX l'IOKprTHﬁ, JlazepHasi XMMHUKO-TepMUYeCKass 06p360TKa.

10

Paspen 7. Teopus nerup Jlerup 1e cTaau. 7.1. Jlerupyrolye 37eMeHTsl B
CTa|, UX B/IMsSHUE Ha TpeBpallieHHst U cBoicTBa cramu. Knaccudukaiys nerupoBaHHbIX
craei. TIpMHLMIBI MADKMPOBKH. TeXHO/IOrMM MPOM3BO/ICTBA BLICOKO/IETMPOBaHHbBIX CTasle.
7.2. KoHCTpyKIMoHHbIe cTanu. O61iast XxapakrepucTrka. CTpOUTe bHbIe CTa/IH.
MallMHOCTPOUTe IbHBIe LjeMeHTyeMble U yyulllaemMble CTanu. BeICOKOIpOuHsle cTam.
TIpy>kuHHble ctany. [IIapyKOoALUIUITHUKOBbIE CTaMu. TeXHOIOrMY yIPOUHeHH s, CBOMCTBA 1
HasHaueHue.. 7.3. FIHCTpyMeHTa/bHble CTaIu U crilaBbl. COCTaB, TEXHOJIOTMU YIIPOUHEHUs],
cBolicTBa. Pexxyijast kepamuka. JIuteliHoe npou3BoAcTBo. Jluteiinsle cramu. 7.4. Koppo3ust
MeTasoB. Koppo3HOHHOCTOMKHe 1 OKa/TMHOCTOMKKMe cTa/u. 7.5. 2KapornpouHele cTau.
OCHOBHbIe KPUTepPUH KapornpoyHocTH. CBOKCTBA, JIerMpyrolLL1e 3/1eMeHTbl, Ha3HaueHue.
CrinaBbl Ha OCHOBE TYTOI/IaBKMX MeTaslIoB.

13

10

Pa3spen 8. IiBeTHbIe MeTa/uIbl ¥ criiaBbl. 8.1. O630p (YHKIIMOHA/IBHBIX U MEXaHHUeCKUX
CBOJCTB CIJIABOB HAa OCHOBE AJIFOMUHMSA, MarHus, Meid, HMHKa ¥ TUTaHa. COBPEMEHHHE
Croco6st TIOTy4eHMUsI. Ob6mactu ux TIPUMEHEeHUs.

12

10

Pa3aen 9. HemeTanyimyeckue ¥ KOMIO3ULHOHHbIe MaTepHuasbl. 9.1. Obuias
XapaKTepHCTHKa MaTepHuasioB Ha OCHOBe 01MMepoB. OCOGeHHOCTH CTPOEHHSs], CTPYKTYPBI,
cBo¥icTB. CTeK/0: HeopraHMyeckoe ¥ OpraHMueckoe, CUTasllbl, MeTa/IMueckye CTeKna.
TMonumopdHble MogudUKaLK yriepoja U HUTpua 6opa. 9.2. KoMIo3ULOHHbIE MaTepHasIbl.
Knaccudukanust, o61iiasi XxapakTepucTHKa. BOIOKHHUCTBIE, C/IOUCTBIE, AUCIIEPCHOHHO-
YIIPOUHEHHBIE KOMITO3UTHI. COCTaB, CTpO€eHHe, TeXHOJIOTHHU I10/TyUeHus, CBOﬁCTBa,
TIpUMeHeHue.

10

Bcero 3a 3 cemectp

108

51

34

17

57

100

Bcero no gucuyIIinHe

108

51

34

17

57

100

3.2. JIaGopaTopHbIii NPAKTUKYM

Homep v HaiMeHOBaHUe
pa3jesa JUCHUNIUHBI

Tema /1abopaTopHOro NpakTHKymMa

Oo0nemMm,

ayp.
yacoB

Pasgen 1. Ctpoenue u
CBOMCTBa MeTa/lI0B U
CI1/1aBOB.

peKpucTain3anus’.

JlabopatopHast pabota 3 "ByusiHue maacTUUecKou gedopmariuu
Ha CTPYKTYpY Y CBOMCTBa MaTepuasioB. Bo3spar u

JTabopatopHast paboTta 2 "Ornpezie/ieHHe MeXaHU4eCKUX CBOHCTB
MaTepuasioB. MeTo/bl Orpe/ieieHnst TBEPAOCTH" .

6

32414




3 |Pa3gen 2. CtpoeHue JTabopatopHast pabota 4 "TTocTpoeHue AvarpaMM COCTOSTHUS 2
CI/IaBOB. CI/IaBOB".
4 |pasgen3 KonTponbHas paboTa: JuarpaMMa COCTOSIHUSI CUCTEMBI CIITaBOB 5
ACT 3. "7Keneso-ymiepog".
JKenesoyriepoguctsle -
5 |coassL JlaboparopHasi pabota 5 "3yueHue CTPYKTYphbI YIJIEPOJUCTBIX 5
CTaJier v BAUSIHUSA YIVIEPOZia Ha UX CBOKMCTBA'.
Pa3pen 5. Texnosorus
6 |TepMmuueckoii 00paboTku |JIaboparopHas pabota 6 "3aka/ika U OTIYCK CTaau". 2
CTaJu.
Paspen 7. Teopus o
) JTabopatopHast paboTa 8 "V3yueHue CTPYKTypbl U CBOWCTB
7  |merupoBaHwUsl. parop P . y PYKTYP 3
JIeTUPOBAHHBIX CTajei".
JlernpoBaHHbIe CTaJIA.
8 Pazpen 8. LiBeTHbIE JlabopatopHas pabota 10 "JlerupoBaHue, TepMUUECKast 9
MeTaJl/ibl U CII/I1aBhl. 00paboTKa, CTPyKTypa 1 CBOMCTBA TUTAHOBLIX CIT/IABOB'.
Bcero 3a 3 cemecTp 17
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne Homep u HauMeHOBaHMe Oo0nemMm,
Copep)kaHue yueOHOro 3aJaHus
n/n pa3je/na JUCHUIIUHBI 4acoB
1 IToaroroBka K J1abopaTopHbIM paboTam: odopmieHre )
Pa3'[|"e]1 1. CTpoeHHe U CBOMCTBA OT4YETOB, B TOM UMCJIE U OTBETOB Ha KOHTPOJIbHBbIE BOIIPOCHI.
2  |MeTa/UIOB U CIUIABOB. IToaroroBKa K 3aiute 1abopaTopHOL pabOThL. 2
3 CamocrosiTesibHast TpopaboTKa pa3zie/sioB Kypca. 2
4 IMoAroToBKa K 3aruTe 1abopaTopHOi paboThlI. 3
Pazpen 2. CTpoeHue CrijiaBoB. A = PaTop P
5 CamocTosiTenbHasi MpopaboTKa pa3ziesioB Kypca. 3
6 IMToaroToBKa K KOHTPO/ILHOM pabore. 2
[MoxroroBka K 1abopaTopHbIM paboTaM: oopmiieHHe
7 |Pa3zmen 3. Kene3oyraepoaucThie o parop P bop 2
CHAABLI OTYETOB, B TOM UKCJIEe U OTBETOB Ha KOHTPO/IbHbIE BOIPOCHI.
8 ’ [TozroToBKa K 3aiuTe 1ab0paTopHOil paboTHL 2
9 CamocrTosiTeibHas IpopaboTKa pa3zie/ioB Kypca. 2
10 IMoaroToBka K 1abopaTopHBIM paboTam: odopmiieHre ’
Paszen 4. Tepmudeckas OTY&TOB, B TOM UKCJIe U OTBETOB Ha KOHTPO/bHbIE BOTIPOCHI.
11 |obpaboTka cTamm. IMoxroToBKa K 3aiure 1ab0paTopHOi paboThL. 2
12 CamocTosiTenbHasi MpopaboTKa pa3/ie/ioB Kypca. 2
13 IToaroroBka K j1abopaTopHbIM paboTam: ohopmiieHre )
Pag'qe]] 5. TexHosorust OT‘-IéTOB, B TOM 4HCJ/ie 1 OTBETOB Ha KOHTPOJIbHbIE€ BOITPOCHI.
14  |tepmuueckoii 06paboTky ctasu. ([ToAroToBKa K 3aiure j1adbopatopHOi paboThI. 2
15 CamocrosiTesibHasi MpopaboTKa pa3zesos Kypca. 3
16 IMToaroToBKa K 1abopaTopHbIM paboTam: odopmiieHre )
Pazgen 6. Texnonorun OTYETOB, B TOM UMCJ/Ie U OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL.
TTOBEPXHOCTHOTO YTIIPOYHEHHST v
17 cram IToaroroBKa K 3aiute 1abopaTopHOL pabOThL. 2
18 CamocrosiTesibHast TpopaboTKa pa3ziesioB Kypca. 2
19 [ToxroroBka K 1abopaTopHbIM paboTam: odopmiieHHe ?
Pa3zen 7. Teopusi nerupoBanust. |OTYETOB, B TOM YKC/IE ¥ OTBETOB HAa KOHTPOJIbHbIE BOMPOCHL.
20 |JTerpoBaHHbBIE CTaJIH. IMToAroToBKa K 3armuTe gabopaTopHoi paboThI. 2
21 CamocTosiTenbHasi TpopaboTKa pa3zenoB Kypca. 2
22 |Pasgen 8. LiBeTHble MeTa/uibl 1 |[ToAroToBKa K 3ajure 1ab0paTOpHOM pabOTHI. 3
23 |CIUIaBEBL CamocTosiTeibHast MpopaboTKa pa3/ieioB Kypca. 3
Pa3zpen 9. Hemeranmueckue u
24 CamocrosiTesibHast Ipopab0TKa pa3ziesioB Kypca. 6
KOMITO3ULIMOHHBIE MaTepHabl.
Bcero 3a 3 cemectp 57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45/6|7 9 10 11 12 13 14 15 (16|17
Ortu. no|OTu. 1o OTu. Otu. | Otu. mo |OC, Otu.| OTu.
3 JIP | 7P APIOC | o sip [FWKOHTD-P ip | 1p OC | mo JTP | mo 1P [PV

Ycii0BHBIe 0003HAUCHUSA:

Ortu. o JIP — otuet 1o JIP;

3d4. — 3a4eT.

[P — nuarHocTrueckasi paboTa;

OC — yCTHBIN 0NPOC CTY[€HTOB;
Kontp.P. — KOHTpO/bHast paboTa;

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBaIbl B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
oTuet 1o JIP;

YCTHBIH OMPOC CTYAEHTOB;
KOHTpOJIbHAs1 paboTa.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOJUTCA B CbOpMaX:

3a4yeT.

32414




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://urait.ru/ — I'naBHas — O6pa3oBaresbHas miardopma FOpailiT. [1id By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC AOyKc.py - 3T0 60/b1110# BEIOOD aKTya bHOMW JIUTEPATyPhI AJIs Ballei
O1O/INOTEKY B 37IEKTPOHHOM BUJIE.

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:

. ITpoexTop;

. Teepmomeps! PokBesnia;

. OnrTrueckre Metasuiorpaduueckrie MUKPOCKOTTH;

. Konnekuyu mumudos fedopMypyeMbix cTaied U CIIaBOB;

. CTeH/IbI 110 TeXHOJIOTHH TTOPOIIKOBOM METa/TyPTUU U TEXHOJIOTYY TIPOU3BO/ICTBA CTI/IaBOB;

. lHCTpyMeHTasTbHbIe 3MepUTe/IbHBIE MUKPOCKOTILI;

. CTeHJ Ha OCHOBe Mo/ieJield /iJisi OTIMBOK U OT/IMBOK, TIOTYYeHHBIX 110 TeXHOIOTHUeCKUM IpoLieccam
JIUTENHOTO TIPOH3BO/ICTBA;

8. Mukpo-TBepgomep [IMT-3.

NOOUh WN -

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAI|eHHbIe KOMITbIOTepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOTHI B 3/IEKTPOHHON 00pa30BaTebHOM cpefe.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJ/IOBEJEHUE

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa MATEPUAJTIOBEJAEHUE sensieTcs AUCIUIUIMHON 00sA3aTelbHOM 4YacTH 0/10ka 1
MporpaMMbl MOATOTOBKM 1O HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuKa. JucuurivHa
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadenpoit A2 TEXHOJIOTVM KOHCTPYKIMOHHBIX MATEPUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMUUYECKOW TEXHUKU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTTK-1 CriocobeH TIpUMEHSITh €CTeCTBEHHOHAYYHbIe W OOIIeMHKeHepHbIe 3HAHUS, METO/Ibl MaTeEMaTHUeCKOTO
aHa/ii3a U MOJIe/TMPOBAHUS, TEOPeTUYEeCKOTO W IKCIIEPUMEHTATIbHOTO WCC/IeJ0BaHUS B TPOQeCcCUOHATEHON
JleATe/IbHOCTH.

CojepkaHve [AWCLUIUIMHBL OXBaTblBaeT KpyI BOMNPOCOB, CBSI3aHHBIX C (OPMUpPOBaHMEM Y CTyZAeHTa
npoeCCHOHATBHBIX KOMIIeTEHIMH Ha YPOBHSX B 00/1aCTH MaTepranoBe/ieHus], HeOOXO[UMBIX [|isl TIOTOTOBKH
CTIeIMAIUCTOB, CIIOCOOHBIX K CO3JAHHIO U MCIO/Ib30BaHHIO HOBBIX MaTepHasIOB C 3a[JdHHBIMU CBOMCTBaMHU, KaK
B Hay4HbIX J1abOpaTopusix, Tak U B YC/IOBUSIX TIPOU3BO/ICTBA, a, TAKXKe, B APYTOM MPaKTHUUeCKOU JesTeTbHOCTH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e oruet 1o JIP;
*  YCTHBIH OIPOC CTY/I€HTOB;
e KOHTpO/bHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbli pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHrta (57 4).
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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 cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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 padoTbI PexomeHjyemas 1uTeparypa prm:;NéKOCTB’
Pa3pen 1. CTpoeHue U CBOICTBA MeTa/lVIOB H CIIABOB.

IMoaroToBka K 1ab0paTOpHBIM
paboram: oopmiieHre OTUETOB, B | I A. BopobbéBa, E. E. Cknaausosa, FO. A. ITeTpeHKo. . 2
TOM 4MC/Ie M OTBETOB Ha Marepuanosenenue: CI16.BI'TY "BOEHMEX" um. [I.
KOHTPOJIbHbIE BOIIPOCHI. ®. YcruHoBa, 2020 (1_2)
IlogroroBka K 3arure I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/Id U CII/IaBhI: 2
/1a00paTOpHOM paboTHI. CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa, 2008
CaMocTosiTe/IbHasi popaboTKa (1-4) 5
paszienoB Kypca.

Wroro no pa3geny 1 6

Pa3pen 2. CTpoeHue crijiaBoB.

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

I". A. BopobnéBa. KOHCTPYKLIMOHHBIE CTa/IH U CI/IaBbI:

ITogroroska K 3aiure
/1ab0paTOpHOM paboTHI.

CamocrosTenbHas mpopaboTKa

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 3
pasfiesnioB Kypca. ©)
Wrtoro no pasgeny 2 6
Paspen 3. ’Kesie3oyriepoguctblie CIijiaBbl.
IMToaroToBKa K KOHTPOJILHOMW pabore. 2

IMoaroToBka K 1ab0paToOpHBIM
paboram: oopmiieHre OTUETOB, B
TOM YHCJIe ¥ OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI.

I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
Marepuanosesaenue: CIT6.BI'TY "BOEHMEX" um. [I. 2
@. YctuHOBa, 2020 (4)

I". A. BopobnéBa. KOHCTPYKLIMOHHBIE CTa/IH U CI/IaBbI:

TloaroToBka K saipre CII6.5I'TY "BOEHMEX" um. [I. ®. Yctusnopa, 2008 2
/1ab0paTOpHOM paboTHI. (6-7)
CamocrosiTesibHasi mpopaboTKa 9
paszesioB Kypca.

Wroro no pasgeny 3 8

Pa3pen 4. Tepmuueckas 00padoTka crajid.
IMoxgroToBKa K 1abopaTOpHLIM
paboram: oopmieHHEe OTUETOB, B 5
TOM UHCJIe ¥ OTBETOB Ha )
KOHTPO/IbHBIE BOTPOCHL. I'. A. BopobbéBa. KOHCTPYKIMOHHBIE CTA/IA U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008

ITogroroBka K sauure ) 9
/1a00paTOpHOM paboTHI.
CamocrosiTesibHasi mpopaboTKa 9
pasfesioB Kypca.

Urtoro no pasgeny 4 6
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Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

IToaroroBka K 1ab0paTOpHbIM
paboram: oopmieHre OTUETOB, B

I'. A. BopobnwéBa, E. E. CknagHoBa, FO. A. TleTpeHko. .

TOM 4MC/Ie M OTBETOB Ha Marepuasnosesenve: CI16.5T'TY "BOEHMEX" um. [I. 2
KOHTPOJIbHBIE BOIIPOCHI. ®. YcruHOBa, 2020 (6)
IlogroroBka K 3arure I'. A. BopobbéBa. KOHCTPYKIMOHHBIE CTa/A U CTUIABBI: 2
nabopaTtopHoO¥ paboThI. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2008
CaMocTosiTeNbHast IpopaboTKa (10) 3
pasziesioB Kypca.
Wroro no pasgeny 5 7
Paspen 6. TexHo10ruy NOBepXHOCTHOr0 YIIPOYHEHUS] CTAJIH.
IToaroroBka K 1a00paTOpHBIM
pabotam: ohopmiieHHEe OTUETOB, B 7
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
" (11) 2
y1abopaTopHOM paboTHI.
CamocTosiTeibHast MpopaboTka 5
paszienioB Kypca.
Wrtoro 1o pazzeny 6 6
Pazgen 7. Teopus nerupoBanus. J/lerupoBaHHbIe CTa/IN.
IMoaroroBka K 1abopaTopHbIM
paboram: oopmiieHIe OTUETOB, B I'. A. BopobbéBa. KOHCTPYKIIMOHHBIE CTA/IA U CTUIABBI: )
TOM 4MC/Ie M OTBETOB Ha CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
KOHTPOJIbHBIE BOIIPOCHI. (12)
IToproroBka K 3amure I'. A. BopobnéRa, E. E. CknagHoBa, FO. A. TleTpeHko. . 7
/1ab0paTOpHOM paboTHI. Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I.
CaMocTosiTe/IbHast IpopaboTKa ®. Yerunosa, 2020 (8) 5
paszienoB Kypca.
Wrtoro no paspeny 7 6
Paspen 8. IiBeTHbIe MeTa//IbI M CILJIABBI.
TIoArOTOBKA K 3amuTe I'. A. Bopobréra, E. E. Cknagnosa, FO. A. TleTpeHko. .
11aGOPATOPHOi paGOTHL. Marepuasnosesenve: CI16.5T'TY "BOEHMEX" um. /. 3
®. YcruHoBa, 2020 (10)
CaMoCTOsTe IbHas IPOpaGOoTKa I'. A. Bopo6béBa. KOHCTPYKIMOHHBIE CTA/IM U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008 3
pasziesioB Kypca. (16-19)
Wroro no pasgeny 8 6
Paszpen 9. Hemerayimueckue 1 KOMIO3ULIMOHHBIE MaTepHasIbl.
E. E. CknagHoga, I'. A. BopoObéBa, M. A.
CamocrosiTenbHas mpopaboTka ITpeo6pakeHckasi. . HemeTa/uinueckre MaTepyassl B 6
pa3fie/sioB Kypca. MatuHoctpoenuu: CIT6.BI'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2018 (1-2)
Wroro no pa3geny 9 6
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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 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

3auer

st mosiyyeHus OLIeHKH "'3auTeHo" He00X0UMO BEITIOJTHHUTE BCE KOHTPOJIbHbIe MEepOIIpUATHUS,
TpelyCMOTPEHHBIX MPOTrPaMMOoi
YMK auctriiHe! (caaum Bcex na60paT0prIX pa60T U YCIIEIIHOTO HaITMCaHUsI KOHTPOJIBHOU pa6OTbI), U 1aTh
He MeHee /IByX IPaBWIbHBIX OTBETAa Ha TPU BOIpPOca. B 0CTanbHBIX Clydyasx BbICTAB/ISETCS OLIEHKA «He
3aUTEeHO».
[TepeueHs BONPOCOB [i/151 TIPOBEZIeHUs 3auéTa BXOAUT B coctaB Y MK 1yucLUnIvHEL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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7 3 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 Otuer o JIP
MeTa/l/IOB M CIUIABOB.
2 3 |Pa3pen 2. CTpoeHue CI/IaBOB. 12 6 4 2 6 15 Ortuert 1o JIP
KoutposnbHast
2 3 Pazpgen 3. ’Kenesoyriepoaucreie 16 8 4 4 8 15 paora,
CIL/IaBbI.
Ortuer nio JIP
YcrHbIN
) 3 Pa3zjen 4. Tepmuueckas: 00padoTka 1 5 5 0 6 10 onpoc
CTa/u.
CTY/IEHTOB
9 3 Pa3pen 5. TexHosiorus TepMu4ecKon 13 6 4 2 v 10 Oruer o JIP
00paboTKH cTa/IH.
YcTHbIt
7 3 Paspgen 6. Texnonorun 7 1 1 0 6 10 ompoc
TOBEPXHOCTHOT0 YIIPOUHEHUsI CTaJIH.
CTYZIEHTOB
7 3 Pazpgen 7. Teopus nerupoBaHus. 13 - 4 3 6 10 OTuer Ho JIP
JlernpoBaHHBbIe CTaIH.
2 3 Paspen 8. IlBeTHbIe MeTa//IBI U 12 6 4 2 6 10 |OTuer o JIP
CILIaBBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
2 | 3 AT 3. 9 | 3|3 o0 6 10 onpoc
KOMIIO3ULIMOHHBIE MaTepHaJibl.
CTY/IEHTOB
Bcero 3a 3 cemecTp 108 | 51 | 34 17 57 100
Bcero mo AuCIUILIHHE 108 | 51 | 34 17 57 100
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OneHouHble MaTepuaJibl o gucnunindie MATEPUAJIOBEJJEHUE

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckoz0 aHa/AUu3d U Mooe/UpPO8aHUsl, Meopemu4ecKoz20 U 3KCnepumMeHma/abHo20 Ucc/1e008aHUsl 8
npogeccuoHanbHoll dessmenabHOCMU

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET
OcHoBHas 3a/jaua MaTepyanioBeZleHus]
IIpounTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

CorocTaBbTe MeXaHHUeCKHe CBOWCTBA U UX orpefiesieHust. K kaxzoii 6ykse nogbepure
COOTBETCTBYIOLIYIO LUdpY.

A. MpOYHOCTH
B. Ba3KOCTH
B. nynactuyHoOCTB

I'. TBeppoCTD

1. cBOMCTBO MaTepHasa COMPOTUB/SATHCS BO3/IeHCTBUIO BHEIITHUX Harpy30K MPU HeTroCpe[CTBeHHOM
COTIPUKOCHOBEHUH

2. criocOOHOCTL MaTePUAsIOB COTIPOTUBRISITHLCS BO3/IEHCTBUIO BHEIITHUX HAarpy30K
3. cmtocoOHOCTL MaTepuanoB AeopMUPOBATLCS IO/ BO3/IeHCTBHEM BHEIITHUX HaTrPy30K

CIIOCOOHOCTb MaTeprasioB COTIPOTUBIISTHCS XPYTIKOMY pa3pyILLEeHHIO ITPY HU3KUX TeMIlepaTypax
[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/I€/I0BATENIbHOCTD
IMTocnenoBarensHOCTH HOPMUPOBAHKS KPHUCTA/IOB B TIPOL{ECCe KPUCTA/ITA3AL[|N:

1. cTagus 3aposkeHus LIeHTPOB (3apo/ibliiieli) KpUCTa/II3al[uu
2. CcTa/iisl KPUCTAJUTU3AI[UM MEXOCHOTO MPOCTPaHCTBa
3. cTagusi 06pa3oBaHMsI 0CeH KpUCTA/IM3ALMY 2 U 3 TIOpsiKa

4. cragust o6pa3oBaHus I71aBHOM OCH - OCH [IEPBOT0 MOpsifKa
[TpouuTaiiTe TEKCT U YCTaHOBHTE MOC/Ie0BaTeIbHOCTD
3anuiumre B IPaBU/IBHOM MOC/Ie/[0BaTe/IbHOCTH CTa/jUY TPOBe/IeHHs] HeTIOTHOM 3aKa/lku

1. BBIZEPIKKA
2. HarpeB Ha 30 — 50 °C Bbiie Acl

3. ox/ax/jeHue B 3aKajl0uHol cpesie

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kaxkoii Buzi TepMudeckoii 00paboTKy MpejHa3HaueH /IS CHATUSI BHYTPEHHUX HaIpsKeHUH. .

1. oTxxur

2. HopMau3aLus
3. 3aKaznka

4. oTIiycK

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET UM 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

[TepecriijeHHBIM TBEP/ILIM PaCTBOPOM BHeIpeHUs yIiepo/a B ajib(a-Kese3e, MoyueHHbIM pU
OXJIAXKIEHUH CTaJIM CO CTPYKTYPOU ayCTEHUTA CO CKOPOCTBIO 0OJIbIlIe KPUTUYECKOM, HAa3bIBAETCH. .
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Ne 7

Ne 8

Ne 9

1. uemeHTUT
2. nlepyur

3. MapTeHCHUT
4. neneGypur

[TpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

TBEpALIM pPacTBOPOM yIJIEpO/ia B yKeJe3e-anbda, 00/1a1atouii HU3KUMHU 3HAUeHUSIMU TIPOYHOCTH U
TBEPAOCTH:

1. dbeppur
2. NepyuT
3. ayCTeHuT
4. 11eMeHTUT

ITpouwnTaiiTe TEKCT, BbIOEpHUTE MPABU/IbHBIE OTBETHI U 3alUILINTE apTyMeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kpucrannuyeckyro pelieTKy XxapaKTepusyloT. . .
1. snemMeHTapHast KpUCTa/UIMUeCKast siuelika

2. mapaMmeTp peLleTKH

3. yAe/bHBIM BeC MeTasla

4. pa3mep aroMa MeTaJsiia

ITpouwnTaiiTe TeKCT, BbIOEpUTE MPAaBUIbHBIE OTBETHI U 3alHUILINTE apryMeHThbI, 000CHOBBIBAIOIL{MEe BEIOOD
OTBETOB

Kakue cBolicTBa OTHOCATCS K MeXaHU4UeCKOW TPyIIe CBOMCTB:

1. I0THOCTR

2. Temneparypa IlIaB/IeHus
3. J1aCTUYHOCTh

4. BSI3KOCTb

Ne 10 ITpounTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB
Kosrue cTBeHHBIMUM XdpakKTepuCTHUKaMU ITPOYHOCTHU METaJ/lJIOB ABJIAKOTCA. ...

1. mpeges1 IPOYHOCTH

2. pusmyeckuii mpeaen TeKy4eCcTu
3. OTHOCHUTe/IbHOE Y/IMHEeH e

4. ynapHas BA3KOCTb

Ne 11 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

YTo Takoe 3BTEKTHKa

Ne 12 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

CorocTaBbTe 30HBI KpUcTamim3alyu. K kaxoli 6ykee mogoeprTe COOTBETCTBYIOIIYIO LIUOPY.
A. I 30Ha KpucTansanumu
b. II 30Ha kpucTasIU3auuu

B. III 30Ha KpUcTamm3anuu

1. MEJIKO3€PpHHUCTAasA KOPKa

2. 30Ha PABHOOCHBIX KPUCTA/I/IOB
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3. 30Ha CTOMOYATHIX KPUCTAJIIOB
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