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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
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
AnpprowikuH Anekcadap FOpbeBud, K.T.H., JOLEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTUSI KOHCTPYKIIUOHHBIX MATEPUAJIOB 1
IMTPOM3BOACTBO PAKETHO-KOCMMWNYECKOM TEXHUKU

3apenyromuii kadenpoit Pemmmes E.FO., A.T.H., g011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A8 IBUTATEJIN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIIIAPATOB

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.




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:

OTIK-1 — CrniocobeH TNPUMEHSTh eCcTeCTBEHHOHAyuHble U OOIIeMH)KeHepHbIe U JKCTIIePUMEHTaTbHOTO
WCCIIelOBaHNA JJ1s1 PellleHHs] MH)KeHEepHbIX 3a/jau NpodecCroHalbHOM eATeIbHOCTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:
3aBUCUMOCTH MeXaHUYeCKUx, ClJI/IBI/IKO-XI/IMI/IIIECKI/IX CBOMCTB KOHCTDYKIJMOHHBIX MaTepuasioB, OT

TEXHOJIOTUM TIPOM3BO/CTBA, CTPYKTYPhl M TEXHOJOTMM 00pPabOTKH; WUMeTh Tpe/cTaBjieHHe 00 OCHOBHBIX
HayyHO-TeXHHUUECKMX TMpobseMax ¢ TMepCreKTHBaX —PAa3BUTHsl  MaTepyaioBelleHusi W TeXHOJIOTHUHU
KOHCTPYKL[MOHHBIX MaTepHasoB;;

YMeHUsi:
Vcnonb3oBaTh TO/My4YeHHbIe 3HAHMS B CBoeld yueGHONM U mpodecCHOHATBHON JesaTebHOCTH;

000CHOBaHHO BBIOMPATh TEXHOIOTHU YIIPOUeHUs] M1 00pabOTKM KOHCTPYKLIMOHHBIX MaTepHasoB; UCIIOIb30BaTh
CTaH/|apThI ¥ ZIPyTHe HOPMATUBHBIE JOKYMEHTHI TIPH KOHTPOJIe KadeCTBa M3/e/iH, TI0/Ib30BaThCsl 00IIieHayYHOH
Y CroelyanbHOM J/IUTepaTypol; BAaJleTh HaBbIKAMM [0 aHaAW3y KOHCTPYKLMOHHBIX MaTepuasioB [iis
000CHOBaHHOTO BBIOOPA MaTeprasioB U TEXHOIOTHI MX 00pabOTKY [ijisi KOHKPETHOTO U3 eJusi;;

HaBbIKU:

B 06711acTy KOHCTPYKTOPCKO-TEXHOMIOTMUeCKOH MOATOTOBKY TIPOM3BO/CTBA 0OBbEKTOB PAKETHOW TeXHUKU

Y pa3paboTKK KOHCTPYKTOPCKOHM U TEXHOJOTMYeCKOH IOKYMEHTAIWH;.



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.

CogepkaHue AUCLUIUIUHBI SIB/ISIETCS JIOTMUeCKUM Tpofo/pkeHueM aucuumaud: @U3NKA, XUMUS,
BBEJEHUE B CIIEIIMAJ/IBHOCTbD.

CopepkaHve [UCIUTUIMHBI SIBSIETCS OCHOBOM [t ocBoenust aucturuivd: COIIPOTHUBJ/IEHUE
MATEPUAJIOB, TEPMOAVNHAMUKA, JETAJIN MAIIIWH, UCIIBITAHUA U TUATHOCTUKA,
METPOJIOTYI MU OCHOBbBI B3AMMO3AMEHAEMOCTH, OCHOBBI COBPEMEHHBIX
TEXHOJIOTYH, TIPAKTUKYM I10 MCIIBITAHUAM U JUATHOCTHUKE, IPOEKTUPOBAHUE
U KOHCTPYUPOBAHUE >XUJKOCTHBIX PAKETHBIX JIBUIATEJIENM, IPOEKTUPOBAHUE
JJIEMEHTOB KOHCTPYKIINUN ABHUAIIMOHHO-KOCMMUWYECKOM TEXHUKU n3
KOMIIO3UIINMOHHBIX MATEPUAJIOB, TEXHOJ/IO'MYECKASA (ITPOEKTHO-
TEXHOJJIOTUYECKAS) ITPAKTHUKA, TEXHOJIOTUAA KOHCTPYKIIMOHHBIX MATEPUAJIOB.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MPUMEHSITh €CTeCTBEHHOHAYUHbIE U 00II[eMHKeHEPHBIE U SKCIIePUMEHTATBHOTO
WCCIIeIOBaHMYS 1S PellleHrsT MH)KeHepHBIX 3a/1au MpodeCCUOHATBHOM /1eATeTbHOCTU

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh pu3nyeckrie ¥ MaTeMaTiueckre MOJie/ld UCCIelyeMbIX MPOLIeCCOoB,
SIBJIeHUH U 00BEKTOB, OTHOCAIMXCS K TIPOheCCHOHATBHOM cdepe esTelTbHOCTH [IJisl PelleHUsT
WH)XeHepHbIX 3a,a4u

¢ OIIK-7 — CriocobeH KpUTUYECKH ¥ CUCTEMHO aHa/IM3UPOBaTh J0CTHXKEHHUS OTPaciv
JIBUTATeIeCTPOEHUS U SHEPTETHUECKON TEXHUKU U CITOCOOBI MX MPUMEHEHHUS B TTPOQeCCHOHATEHOM
KOHTEKCTe

¢ TIK-6 — Crioco6eH MTpOBOAMTE TIOMCK, CUCTEMATH3UPOBaTh U aHAIM3UPOBATh MH(OPMAIIHIO T10
KOHCTPYKTUBHBIM U CXEMHBIM pellleHUsIM CyLeCTBYIOIlell paKeTHO-KOCMHUUeCKOW TeEXHUKHU U UX
3JIeMEHTOB



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

10

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

10

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.

15

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

15

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

34895




3 |Pa3gen 2. CtpoeHue JTabopatopHast pabota 4 "TTocTpoeHue AvarpaMM COCTOSTHUS 2
CI/IaBOB. CI/IaBOB".

4 |Pasgens. 'I'(OHTPO]ILHHSI pa6'c')Ta: [lMarpaMMa COCTOSTHUSI CHCTeMBI CIIJIaBOB 5
JKenesoyriepoguctsle Kerneso-yrepon”.

5 |coassL Jla6oRaTopHa;1 pabora 5 "M3yueHue CTPYKTYDbI YI/IePOJUCTBIX 5

CTaJier v BAUSIHUSA YIVIEPOZia Ha UX CBOKMCTBA'.

Pa3pen 5. Texnosorus

6 |TepMmuueckoii 00paboTku |JIaboparopHas pabota 6 "3aka/ika U OTIYCK CTaau". 2
CTaJu.

7 E:iﬁ;g};}l{ifpm JTabopatopHasi pa60Tc3f3 "V3yueHue CTPYKTYPbI U CBOHCTB 3
JTerMpoBaHHbIe CTarmi. JIETUPOBAHHBIX cTamei".

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 1 HanMeHoOBaHHe Oo6newm,
n/n pasfena JMCHUINIMHEI Conepxanue yueGHoro 3aanus 4acoB

1 HO,ZF.FOTOBKa K j1abopaTopHbIM paboTam: odhopmieHre )
Paszien 1. CtpoeHue 1 cBoiicTBa |OTYETOB, B TOM UHC/Ie ¥ OTBETOB Ha KOHTPOJIbHbIE BOMPOCHL.

2  |MeTasJIOB U CI/IaBOB. CamocrosiTe/ibHas MpopaboTKa pa3zie/ioB Kypca. 2

3 IMoaroToBka K 3ammyTe 1ad0paTopHOi paboThI. 2

4 Pasjien 2. CTpoeHHe CriaBos. CamocrosiTesibHasi mpopaboTKa paB,E[SJIOB Kypca. 3

5 IToaroroBKa K 3aiute 1abopaTopHOi pabOThL. 3

6 CamocrosiTeibHas IpopaboTKa pa3zie/ioB Kypca. 2

7 [ToxroToBKa K KOHTPOJILHOM padore. 2
Pazpen 3. XKene3oyriepogucTteie

P - HO,ZF.FOTOBKa K j1abopaTopHbIM paboTam: odhopmiieHre )

OTYETOB, B TOM UHCJIe ¥ OTBETOB Ha KOHTPOJIHHBIE BOTIPOCHI.

9 IToaroroBKa K 3aiute 1abopaTopHOL paboThI. 2
10 HO,ZF'FOTOBK{:I K naboparopHbiM paboram: ogopmiieHe ’
Paszen 4. Tepmudeckas OTYETOB, B TOM UMCJIe U OTBETOB Ha KOHTPO/IbHBIE BOMPOCHI.

11 |obpaboTka cTamm. IMoxroToBKa K 3aiure 1ab0paTopHOi paboThL. 2
12 CamocTosiTenbHasi MpopaboTKa pa3/ie/ioB Kypca. 2
13 HO,ZEFOTOBK& K jlabopaTopHbIM paboTam: ohopmiieHre )
Pa3zen 5. TexHomorust OTYETOB, B TOM UHCJIe U OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.

14  |tepmuueckoii 06paboTky ctasu. ([ToAroToBKa K 3aiure j1adbopatopHOi paboThI. 2
15 CamocrosiTesibHasi MpopaboTKa pa3zesos Kypca. 3
16 [pasen 6. Textonorma HO,ZF.FOTOBKa K j1abopaTopHbIM paboTam: odhopmiieHre )

: OTYETOB, B TOM UHCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
17 EE:EEXHOCTHOFO YHpOHHEHMA IToaroroBKa K 3aiute 1abopaTopHOL pabOThL. 2
18 ' CamocrosiTesibHast TpopaboTKa pa3ziesioB Kypca. 2
19 [TozroToBKa K 3aiure 1ab0paTopHOi paboTHL 2
20 |Pa3sgmen 7. Teopust nervpoBanusi. (CaMoCTosATe/IbHAS PpOpab0TKa pa3esioB Kypca. 2
21 JlernpoBanHele cTasy. HO,ZF.FOTOBKa K jlabopaTopHbIM paboTam: ohopmiieHre ’
OTYETOB, B TOM UHCJIe U OTBETOB Ha KOHTPOJIbHBIE BOPOCHI.
22 |Pasgen 8. LiBeTHble MeTa/uibl 1 |[ToAroToBKa K 3ajure 1ab0paTOpHOM pabOTHI. 3
23 |CIUIaBEBL CamocrosiTesbHasi mpopaboTKa paszesios Kypca. 3
24 Paspen 9. Hemeranmseckue u CamocrosiTesibHast Ipopab0TKa pa3ziesioB Kypca. 6
KOMITO3ULIMOHHBIE MaTepHabl.
Bcero 3a 3 cemectp 57
7 34895




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.
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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://urait.ru/ — O6pa3oBarenbHas riatgopma «HOpaiit». [I1s1 By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0MO/IMOTeYHasi CHCTeMa;

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:

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.
Hucruruiiaa peanu3syetcs Ha dakyabreTe A PakeTHo-kKocmuueckass TexHuka BI'TY "BOEHMEX" um. ..
Ycrunora kadegpoit A2 TEXHOJIOTUA KOHCTPYKUWOHHBIX MATEPMAJIOB U TTPOM3BOACTBO
PAKETHO-KOCMUYECKOW TEXHUKU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 CrocobeH TPUMEHSTh eCTeCTBEHHOHAyuHble W OOIeUH)KeHepHble W 9KCTIepUMEHTATbHOTO
WCC/IeOBaHMS [jis PellieHys MH)KeHepHBIX 3a/1au pod)eCCUOHATBHOM /IeATeTbHOCTH.

ConepkaHue AUCLMIUIMHBI OXBaTbIBaeT KPYI BOIPOCOB, CBfI3aHHBIX C (OpMUpOBaHMEM Yy CTyAeHTa
npodeCCHOHANTLHBIX KOMIETEHIIMH Ha YPOBHAX B 00/1aCTH MaTepHaioBe/ieHUs, HeOOXOUMBIX [/l TIOAITOTOBKU
CTIEI[HA/TUCTOB, CIIOCOOHBIX K CO3/IAHUIO M UCTIO/B30BAHHIO HOBBIX MaTe€pHaiOB C 33/JaHHBIMU CBOMCTBAMH, Kak
B HayUHBIX JJaDOPATOPUsX, TaK U B YCJIOBUSIX TIPOU3BOZCTBA, a, TAKXKE, B PYTON TIPAKTUUeCKOU JesITe/TbHOCTH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e oruet 1o JIP;
¢  YCTHBIU OMPOC CTY/E€HTOB;
e KOHTpOJBbHasi pabora.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJ/IOBEJEHUE

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)
CamocrosiTeibHas IpopaboTKa I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/Id U CII/IaBhI: 9
pa3/iesioB Kypca. CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa, 2008
IToAroToBKa K 3alljuTe (1-4) 5
/1ab0paTOpHOM paboTHI.
Wroro o pasgeny 1 6
Pa3pen 2. CTpoeHue crijiaBoB.
CaMoCTosTe IbHas MPopaBoTKa I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
Da3/IeNoB Kypea. Marepuanosesaenue: CIT6.BI'TY "BOEHMEX" um. . 3
@. YctuHOBa, 2020 (3)
TIOATOTORK K 3ammjiTe I". A. BopobnéBa. KOHCTPYKLIMOHHBIE CTa/IH U CI/IaBbI:
o CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 3
/1abopaTopHOi paboTHI. ©)
Wrtoro no pasgeny 2 6
Paspen 3. ’Kesie3oyriepoguctblie CIijiaBbl.
CamocrosiTenbHas popaboTka 5
pasziesioB Kypca.
TTO/rOTOBKA K KOHTPOMBHOI paGoTe. I'. A. Bopo6béBa. KOHCTPYKLIMOHHBIE CTa/Id U CII/IaBhI: 2
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008
IMoAroToBKa K 1ab0paToOpHBIM (6-7)
paboram: opopmiere OTUETOB, B I'. A. Bopobnéra, E. E. CknasHosa, FO. A. TTeTpeHKo. . 2
TOM [MCIIE 1 OTBETOB Ha Marepuasnosegenve: CI16.5T'TY "BOEHMEX" um. [I.
KOHTPOJIbHBIE BOTIPOCHI. ®. Yerurosa, 2020 (4)
ITogroroBka K 3amure 5
y1abopaTopHOM paboTHI.
Wroro no pasgeny 3 8
Pa3pen 4. Tepmuueckas 00padoTka crajid.
IMoaroToBka K 1ab0paTOpHBIM
paboram: oopmieHHEe OTUETOB, B 5
TOM YMCJIe U OTBETOB Ha .
KOHTPO/IbHBIE BOTPOCHL. I'. A. BopobbéBa. KOHCTPYKIMOHHBIE CTA/IA U CTUIABBI:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2008
IToaroroBka K 3alure ) 9
/1a00paTOpHOM paboTHI.
CamocrosiTenbHas mpopaboTka 5
pasziesioB 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. BopobbéBa. KoHCTPYKIIMOHHBIE CTa/M M CIUIABBI:

TOM 4YHMC/I€ M OTBETOB Ha CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2008 2
KOHTPOJIbHEIE BOTIPOCHI. (10)
IToaroroBka K 3aiure I'. A. Bopo6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. . 2
nabopaTtopHoO¥ paboThI. Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I.
CamocTosTe/bHas popaboTKa ®. Yerunosa, 2020 (6) 3
pasziesnoB 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
N (11) 2

y1abopaTopHOM paboTHI.
CamocTosiTeibHast MpopaboTka 5
paszesnioB Kypca.

Wrtoro 1o pazzeny 6 6

Pazgen 7. Teopus nerupoBanus. J/lerupoBaHHbIe CTa/IN.

IMoaroroBka K 3arure 2
711abopaTopHOi paboTeL. I'. A. BopobbéBa. KOHCTPYKIIMOHHBIE CTA/IA U CTUIABBI:
CamocrosiTesibHasi mpopaboTKa CII6.BI'TY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2008 5
pas3zienioB Kypca. (12)
IToAroToBKa K 1a60paTopHEIM I'. A. BopobnéRa, E. E. CknagHoBa, FO. A. TleTpeHko. .
paboTam: odopmieHue otuéTos, B | Marepuanosesenne: CI16.5I'TY "BOEHMEX" um. 1. )
TOM UHCJIe ¥ OTBETOB Ha ®. Yerunosa, 2020 (8)
KOHTPOJIbHBIE BOIPOCHI.

Wrtoro no paspeny 7 6

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 3
y1labopaTopHOM paboThI. (16-19)
CamocTostTenbHast popaboTka I'. A. Bopob6néBa, E. E. CknagHoBa, FO. A. TleTpeHko. .
pa3NeoB Kypea Marepuanosegenue: CI16.BI'TY "BOEHMEX" um. [I. 3
’ ®. YctuHoBa, 2020 (10)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULIMOHHbIE MaTepUaslbl.
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
13 34895




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 pa60TbI), 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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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 10 Ortuert 1o JIP
KoutposnbHast
2 3 Pazpgen 3. ’Kenesoyriepoaucreie 16 8 4 4 8 10 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 15 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 15 |Oruer 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
15 34895




OneHouHble MaTepuaJibl o gucnunindie MATEPUAJIOBEJJEHUE

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHYceHepHbie U IKCnepuMeHMaabHO20
ucciedoeanus 0/1s1 pewleHusl UHMCeHepHbIX 3a0ay npogeccuoHabHol dessimeabHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

UeMm oTsiMyaeTcs riactTuueckas JedopMaliys oT yrpyrou gedbopMaliuu?
Ne 2 TIpouuTaiiTe TEKCT M 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

B ueMm 3ak/touaeTcst XMMHKO-TepMuueckast 00paboTka cranM, HasblBaeMas [ieMeHTaluei?
Ne 3 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

ITepen Bamy 0603HaueHHe TBEPOCTH MaTepyasa. YCTaHOBUTE, Kakoe 0003HaueHue TBepAoCcTH Bam
naHo. K Kak7Io¥ MO3UIUH, JaHHOM B JIEBOM CTOJIOIIE, MOJ0EpUTe COOTBETCTBYIOIIYIO MO3UIUIO
13 MPaBoro CTOJIOIA.

OGo3HaueHue

Ha3sanue
TBepAOCTH
1.HRC A. Tseppocts 110 Bukkepcy
2. HRB B. TBepgocts 1o bpunesto
3. HB B. Teepmocts no Poksemty
4. HV
5. HRA

Ne 4 TlpouuTaiiTe TEKCT U YCTaHOBHUTE COOTBETCTBUE

ITepes Bamu pacriosio)keHO TPH THIIA CIUIaBOB. 3Hasl THIT CIUIaBa, HEOOX0IMMO JIaTh ero onpezeneHue. K
Ka)k/I0M MI03ULIMHY, JaHHOH B 1eBOM CT0/10L1e, oA0eprTe COOTBETCTBYOLLYIO TO3ULIUI0 U3 [IPAaBOro

cTosoLa.
Tun cniaBa Omnpepenenne
1 Teepasii A. CriiaB 06pa3yroT KOMITIOHEHTBI, KOTOphIe He paCTBOPSFOTCSA JIPYT B
pécmgg ZIpyTe, OHU He CIIOCOOHBI K XUMHUYECKOMY B3aMO/IeHCTBUIO C

o0pa3oBaHWEM COeVHEHUS

b. CnijiaB MeeT HOBYIO KPUCTa/UTMUECKYIO PEIETKY, OT/IMYAI0IIyHOCs
OT KPUCTa/UTIUECKOM pelIeTKH KOMIIOHEHTOB, er0 CBOMCTBA Pe3KO
OTJIMUAIOTCSI OT CBOWMCTB KOMIIOHEHTOB ero 00pa3yoIuX.

2. XuMu4yeckoe
coeqrHeHHe

B. Cnina, B KOTOPOM OZITH KOMITOHEHT COXPaHSIeT CBOK)
KPUCTa/UIMYECKYIO PeLLIeTKY, & aTOMbl PYTrOro KOMIIOHEHTa
pacro/ararTcs B er0 KpUCTA//TMUeCKOH pelleTke

3. MexaHuueckas
cMech

I'. criiaB, B KOTOPOM aTOMbI pacripe/iesieHbl IUKINYHO

Ne 5 [IlpouuTaiiTe TEKCT M YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Iporiecc pekprcTanIM3aii C POCTOM TeMITepaTyphl IPOXOJUT HeCKOJIBKO 3TaroB. 3aluIlnuTe
COOTBETCTBYIOLIYIO TTOC/Ie/I0BaTeIbHOCTD LIUGP CIeBa Halpago.

1. Bo3Bpar
2. Pekpucranm3anys 06paboTku

3. CobupareibHasi peKpUCTa/TH3aLUs
Ne 6 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
Pacnionoxxure kese30yrepofyCTble CIIIaBbl [0C/Ie[0BaTe/IbHO C YBeJIMYeHHeM COZlepyKaHus yIyiepoga:

1. loaBTeKTOMJHasA CTaJIb;
2. DBTEKTOUHAs CTaJb;
3. 3a3BTEKTOM/HAs CTajlb;

4. 103BTeKTUYECKUI UYTYH;
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Ne 7

Ne 8

Ne 9

5. OBTeKTUYECKUN YYTYH;

6. 3a3BTEKTUYECKUI1 UYTYH.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

OmnpezenuTe MapKy HepskaBeroIleil CcTasu.
1. 12X18H10T

2. Y12

3. XBI'

4. IIIX6

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBIN OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa

Kakoit Buz gedekra KpHCTa/uIAueCcKon pelleTKU SB/SeTCS TUHEeWHBIM?
1. BakaHcus

2. Me)x3epHoBasi IpOC/IOiKa

3. Jucnokauus

4. MesXy3e/lbHbIl aToOM

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alUIIINTE apTyMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Bribepute nerupyoiuii 37eMeHT, 00ecrieunBaroiiyii KOpPO3UOHHYH0 CTOMKOCTD CTasieid?
1. Xpom

2. Yrnepof,

3. Mapraner

4. KpemHuMii

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPryMeHThI, 000CHOBBIBAIOIL[ME BEIOOD

OTBETOB
Kaxkoi BU[, AeCl)EKTa KpI/ICTaJ'I]'[I/ILIeCKOi/JI PelIeTKy ABJIAEeTCA TOYEUHbIM (ABa MMPpaBUJIBHBIX OTBeTa)?

1. BakaHcus
2. Mex3epHoOBasi IPOC/IOHKa
3. ducmokanus

4. Mexy3enbHbIl aToM

Ne 11 HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p

OTBETOB
BribepuTe 0603HaueHus TBepOCTH MaTepHrasa 1o PokBenty (TpH NpaBUILHBIX OTBETA)

1. HRC
2. HRB
3. HRA

4. HB

Ne 12 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

Kakyto ¢popmy MokeT UMeTh UHZEHTOp TPH OMpeZesieHH TBePAO0CTH MeTayTiueCKUX CIIIaBOB 110
PokBenny (4Ba mpaBUJIBHBIX OTBeTa)?
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1. Konyc
2. Ilap
3. [Mapannenenuner

4. Kyb
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