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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)

15.03.03 ITpukiapHas MexaHuKa
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOT A KOHCTPYKIMOHHBIX MATEPMAJIOB 1
ITPOM3BOICTBO PAKETHO-KOCMUUECKOM TEXHUKU
[TpeobGpakeHcKast Mapusi AH/IpeeBHa, CTapILUH MPeroaBaTe/b

[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

H3 Mexanuka ae)opMHpyeMoOro TBep/oro Tejia

3aBenyromuii kKadenpoii Kpyrosa B.A., A.T.H., go1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUVE U TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
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
MaTeMaTH4yeCcKOro aHaiv3a U MOoZlelIMpOBaHus B NPo(eCCHOHANbHON [iesTeTbHOCTH
OTIK-12 — CriocobeH yuYWMTBLIBaTb COBPEMEHHbBbIE TEH/IEHIIMM Pa3BUTHS TEXHUKA U TEXHOJOTUH B CBOEH

npodeCcCHOHAIBHOM [iesITeIbHOCTH

@®opMHPOBaHHMIO KOMIIETEHIIUH CTY)KHUT [JOCTIDKEHHE CIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHuUsI:
OIIK-1

3HAHUS:

Ha ypoBHe ripeficTaBneHuii: 06 0CHOBHBIX HayYHO-TeXHUUYECKHX MpobiemMax 1 MepcrieKTUBax pasBUTHS

MaTeprasnioBe/leHHs1 KOHCTPYKLIMOHHBIX MaTepHaroB.

Ha ypoBHe Bocripon3Be/ieHHs1: 000CHOBaHHO BBIOMPATh TEXHOJIOTHIO YIIPOUYeHHsT KOHCTPYKLIOHHBIX

MaTepuasoB.

Ha ypoBHe TOHMMaHUS:  3aBUCHMOCTH  ME€XaHHUUECKUX,  (U3MKO-XMMHUUECKMX  CBOWCTB
KOHCTPYKLIMOHHBIX

MaTepuasoB, OT TEXHOIOIMH ITPOU3BO/CTBA, CTPYKTYPBI U TEXHOIOTMH 06paboTKY;

YMeHus:

TeopeTnyeckre: aHanM3a CBONCTB KOHCTPYKLMOHHBIX MarepHanoB /st 000CHOBaHHOTO BbIOOpa
MarepHanoB

JJ1s1 KOHKPETHOTO U3/[eJTHsl.

[TpakTHuecKKre: WCIO/Ib30BaTh T[OyUYeHHble 3HaHWs B CBoel yueOHOW U TNpodecCHOHaNTbHOM
JeATe/TbHOCTH;

HABbIKU:

Vcronb30BaTh CTaHAAPTHI U Ipyryie HOPMaTHUBHbIE JOKYMEHTHI ITPYU KOHTPOJIe KaueCTBa U3Zienui,

TI0/Tb30BaThCS 00IIeHAyYHOW U CTIeIUaIbHOM TUTePaTypoil.

OIIK-12

3HAHUA:

3aBMCUMOCTH MEXaHUUECKUX, (HU3UKO-XMMHUUECKUX CBOWCTB KOHCTPYKLMOHHBIX MaTepuasioB, OT
TEXHOJIOTUM TIPOM3BO/ICTBA, CTPYKTYphl M TEXHOJOTMM 00pabOTKH; HMMeTh Tpe/cTaBjieHHe 00 OCHOBHBIX
HAayYHO-TeXHMUYEeCKWX TMpobsemMax W TIepCrieKTWBaX —pPasBUTHSI  MaTepuasioBefileHWsT W TEXHOJOTUH
KOHCTPYKLIMOHHBIX MaTepHasos;

YMeHus:

Wcrnonb30BaTh TIO/MyYeHHbIE 3HAHUS B CBOed yueOHOW | TpodeCcCHOHANbHOM [JieATe/TbHOCTH;
000CHOBAaHHO BBIOMPATh TEXHOJIOTHU YIIPOUEHUs] U 00PaOOTKM KOHCTPYKLIMOHHBIX MaTepHasioB; UCIO/Ib30BaTh
CTaH/|apThl ¥ [IpyTHe HOPMaTUBHbIE OKYMEHThI TIPY KOHTPOJIe KaueCTBa U3Ze/1i, T0/Ib30BaThCsl 001eHayYHOH
W CHeLyajbHON JMTepaTypol; BraZieTb HaBbIKAMK I10 aHA/JM3y KOHCTPYKLMOHHBIX MaTepuasnoB s
000CHOBaHHOTO BbIOOPA MAaTEPHA/IOB M TEXHOJIOTHI UX 00pabOTKH [i/is KOHKPETHOTO U3/1eTHs;

HABbIKU:

B 006/1aCcTH KOHCTPYKTOPCKO-TEXHOIOTMUECKOH MOATOTOBKY TIPOM3BO/ICTBA 0OBEKTOB PAKETHOW TeXHUKU
Y pa3pabOTKU KOHCTPYKTOPCKOM U TEXHOIOTMYECKOH JOKYMEHTAL|H.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEPUAJIOBEJEHUWE M TEXHOJ/IOTM KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHOY 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMmebl MO/ITOTOBKH 110
HanpasrieHuto 15.03.03 IIpukaadHas mexaHuka.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHAS I'PAOUKA, ®PU3NKA.

CopepkaHye AVCLUATIIMHBI SB/ISIETCS OCHOBOHM st ocBoeHus auctvruind: JETAJIM MAIIIWH U
OCHOBbBI KOHCTPYUPOBAHWU/I, MNCIIBITAHUSA MEXAHUYECKUX CHUCTEM,
KOHCTPYKIIMOHHASM ITPOYHOCTH, MATEMATUYECKUE " ®U3BNYECKUE OCHOBBI
TEOPUM ITIPOYHOCTH, MEXAHUKA MATEPUAJIOB M KOHCTPYKIIMI, TEOPHUSA
IINTACTUYHOCTMU U IIOJI3YUYECTU, TEOPUSA YIIPYT'OCTN.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MareMaTUuyeCcKoro aHaar3a U MoZle/IMPOBaHys B I1podeCCHOHANIbHOM JlesiTe/IbHOCTH

¢ OIIK-5 — CrniocobeH paboTaTh C HOpMAaTMBHO-TEXHUYECKOW JOKYMEHTALIMEeH, CBSI3aHHOM C
npod)eCCHOHATBEHOM [esITeIbHOCThIO



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuuu

JIaGopaTopHbIit
NPaKTHKYM

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-1
OIIK-12

Paspen 1. CTpoeHHe U CBOWCTBA MeTa/lVIOB M C11aBoB. 1.1. TIpUHIMIIBI
knacchbukalpy Marepuanos. O6iue TpeGOBaHMUs K MaTepHaam.
BKCH}'lyaTaL[l/IOHHl:IE, TeXHOJIOTU4YeCKre U SKOHOMUYeCKHue TpeGOBaHI/lﬂ,
npeibsiB/isieMble K MaTeprasam. [Jedopmarius 1 paspylleHrde MeTauioB. Bugpst
paspyLueHusi. MexaHuuecKue CBOMCTBA META/UIOB M CIUIAaBOB, MeTO/{bl UCIIBITaHUH
MeXaHMYeCKUX CBOMCTB. 1.2. ATOMHO-KpPHUCTa//IMUeCKOe CTPOEHHe MeTasl/IoB 1
criaBoB. Jle(eKThbl KpUCTA/UTNUECKOro cTpoeHus. [Juddy3ust B KpHCTaTHYeCKOM
TeJle, eé B/IMsIHMe Ha CBOMCTBA MaTepyasioB. 1.3. ®opMUpOBaHKE CTPYKTYpbI
MeTaJI/IOB U CIIJIaBOB B MpoLjecce KpucTaaumsatuu. Knaccudukaiys cTpyKTypHBIX
YPOBHe#l MeTa/UIOB U CIUIaBOB. MeTOfbI MCC/IeJOBaHMsI CTPYKTYPhI MaTeprasoB.
TexHonoruv GpopMoobpa3oBaHus 3arOTOBOK M JeTasel. 1.4. Crocobbl yipoyHeHus: 1
(opmMoo6pa3oBaHus MeTaslIOB U CIIaBOB. BimstHue niactuyeckoi fedopmarin Ha
CTPYKTYPY U CBOIMCTBA MaTepHasoB. Bo3Bpar 1 peKpucTa/M3aLys.

15

10 10

Paspen 2. CTpoeHue cniaBoB. 2.1. TUIibl B3aUMO/eHiCTBYSI KOMIIOHEHTOB B
crtaBax. CTpykTypa criaBoB. 2.2. [ToHsATHs 0 JuarpaMMax COCTOSIHUS CILIaBOB.
METO/I[I/IKB UX IIOCTPOEeHUs. Turist ArarpamMm COCTOSAHUSI. COBpeMEHHl:Ie Cr1I0co0ul
TI0JTyueHHsI CTIJIaBOB M TEXHOJIOrMi (hopMooGpa3oBaHusl.

12

10 10

Paszpen 3. JKesezoyriepopucrsie cruiaBsl. 3.1. CoBpeMeHHble CrIOCOObI MaCCOBOTO
TNPOM3BO/ICTBA CTa/M U uyryHa. CTPYKTYpHbIe COCTaB/ISIFOLIME JKe/e30yTrepoAUCThIX
cn1aBoB. 3.2. /luarpamMma COCTOSIHUSI CUCTeMBI CI11aBoB "XKeneso-yrepoa”. 3.3.
BnusiHue yrnepogia M IOCTOSIHHBIX IpUMeceii Ha CBOWCTBA cTaseil. CoBpeMeHHbIe
Croco0b! Mo/yueHHst BBICOKOKAUeCTBEHHBIX CTaseil. 3.4. YriepoaucTbie CTa/u.
Knaccugukanyst yriepogucThbX CTa/iei, TpUHLMITbI MapKUPOBKH.

15

15 15

Paspen 4. Tepmuueckasi o6padoTka cranu. 4.1. O61pe cBefieHHsT KIaccudHKaLus
BH/IOB TepMUYeCKOl 06paboTKH. 4.2. Pa3oBble MPeBpallieHHs B CIIIaBaX JKele30-
yrnepoa. IIpeBpaiiieHus pu Harpese (peppUTHO-KapOUAHON CTPYKTYpBI B yCTEHHUT.
PocT 3epHa aycrenuTa. 4.3. [IpeBpalijeHre epeoX/IKeHHOr0 ayCTeHNTa B
(heppHUTHO-L{eMeHTHTHbIe CTPYKTYPBI. [jiarpaMMa M30TepMHYEeCKOT0 pacraza
repeox/IaK/eHHOro aycTeHuTa. IlepitHoe npespalljenye. 4.4. MapTeHCUTHOe
npeBpaLleHre U ero 0COGeHHOCTH. MapTeHCHT, ero CTpoeHue, CBOHCTBA. 4.5.
IpomexxyTouHoe (GeitHuTHOE) npeBparieHue. 4.6. [IpeBpalljeHust pU HarpeBe
3aKa/IéHHOW Ha MapTEHCUT CTaM (OTITyCK MapTeHCUTa).

12

15 15

Paszpen 5. TexHo/10rusi TepMHYeCKoii 00padoTKu cTamu. 5.1. OTXKHT, ero BUABI 1
HaszHaueHue. 5.2. 3akaska cTanu. Pexxumel 3akanku. Cpe/ibl HarpeBa U OX/1aXK/IeHUs
TpY 3aKaske craay. Buzpl 3akanku. 5.3. Otnyck crany. Buspl 1 HasHaueHue
ornycka. 5.4. TepmomexaHnuueckasi 06paborka cranu. TexHomoruu
(hopMo0Opa3oBaHusl U YIIPOUHEHHUSI.

13

10 10

Pa3pgen 6. TexH0/10rMH IOBEPXHOCTHOTO yNIPOUHeHHUs cramu. 6.1. [ToBepxHocTHas
3aKasika craju. JlasepHas 1 ryla3MeHHasi 3aKaska. 6.2. XMMHKO-TepMUyecKast
06paboTKa CTa/u: 1leMeHTallys, a30THPOBaHKe, HOHHOE a30THPOBaHHe.
HUTpOLleMeHTalus, 6.3. TeXHOMIOTUK HaHeCeHUs! TOHKOI/IEHOYHBIX TTOKPBITHH.
J1a3epHasi XMIMUKO-TepMUYecKas 06paboTka.

10 10

Paspen 7. Teopust 1erup Jlerup 1e cranu. 7.1. Jlerupyronye
3/1eMeHTHI B CTa/l, X B/IMSIHYME Ha NpeBpallleHus ¥ CBOWCTBa CTasll.
Knaccudukanys ierupoBaHHbIX cTasei. IIPUHLMIEI MApKUPOBKH. TeXHOI0run
POU3BO/ICTBA BHICOKOJIETMPOBAHHBIX cTaneid. 7.2. KoHcTpyKiuoHHble cTanu. Obuiast
XapakTepuCcTHKa. CTpouTe/bHbIe CTaIi. MallMHOCTPOUTe bHBIe LieMeHTyeMble 1
yny4iiaemsle craad. Beicokonpounsle cranu. [Ipy>KuHHBIE CTau.
IITaprKONOAMUITHUKOBbIE cTany. TeXHOMOrnK yNpouHeHusl, CBOMCTBa 1
HasHaueHue.. 7.3. VIHCTpyMeHTa/bHble CTaau U crlaBbl. CoCTaB, TeEXHOIOTUU
yIIpouHeHwus], CBoicTBa. Pexyijast Kepamuka. JIuTeitHoe Ipon3BoACTBO. JluTeiiHble
cranm. 7.4. Kopposust MetasioB. Koppo3MOHHOCTOHKME M OKaMHOCTOHKMe CTalH.
7.5. JKapornpouHsle ctani. OCHOBHbIE KDUTEPUH )KaporpouHocTH. CBOMCTBa,
JIeTHpPYIOILMe 3/1eMeHTbI, HasHaueHue. CrilaBbl Ha OCHOBE TYTOILUIaBKUX METa/lIoB.

13

10 10

Pa3pen 8. LiBerHble MeTa/uibl ¥ criaBbl. 8.1. 0630p GYHKIMOHATBHBIX U
MeXaHWYeCKUX CBOMCTB CI/IABOB HA OCHOBE aA/IFOMUHMS, MarHvs, Meiy, LIMHKa 1
TUTaHa. COBpEMeHHBIE CIIoco0sl TI0/Ty4YeHUsI. O6nactu ux TIPUMEHEeHUs.

12

10 10

Pa3pen 9. Hemera/yimyeckue ¥ KOMIO3ULHOHHbIe MaTepuasbl. 9.1. Obuias
XapaKTepUCTHKA MaTeprasioB Ha OCHOBe MoiuMepoB. OCO6eHHOCTH CTPOeHHs,
CTPYKTYpBI, CBOHCTB. CTeK/10: HeOpraHu4yeckoe U OpraHu4eckoe, CUTaslIbl,
MeTajlnueckue ctekia. IlonumopdHbie MoauduKaLuy yriepoaa u HUTpuza bopa.
9.2. Komno3uijonHsle Matepuasbl. Kiaccndukarys, obias xapakTepuCcTHKa.
Bo/oKHHUCTBIE, CTIOUCTBIE, JUCTIEPCHOHHO-YTIPOUHEHHBIe KOMIT03UThI. CocTaB,
CTpOeHHe, TeXHOJIOTHH T10/TyYeHHs], CBOHCTBA, NpHMeHeHue.

10 10

Bcero 3a 4 cemecTp

108

51

34

17

57

100 100

Bcero no AucuuinHe

108

51

34

17

57

100 100

3.2. JIaGopaTopHbIii NPAKTUKYM

Homep n
HauMeHOBaHHue
paspgena
AUCLUITUHBI

Tema /1ab0paTOPHOro NPaKTHKyMa

Oo0neMm,

aya.
JacoB

37213




1  [Pa3men 1. Ctpoenue u|JTaboparopHas pabora 2 "Onpe/esieHre MeXaHUYeCKUX CBOWCTB 4
CBOICTBa MeTaIJIOB U (MaTepraioB. MeTozibl oripeesieHrs: TBEpAoCTH” . JIabopaTopHast
CI/IABOB. pabora 3 "BiusHue riacTuyeckou nedopMaliii Ha CTPYKTYpY U
CBOIiCTBa MaTepuasioB. Bo3Bpar u pekpucTaaim3anus’.
7 Pa3gen 2. Ctpoenue |JlabopartopHasi pabota 4 "TlocTpoeHre JuarpaMm COCTOSTHUS 2
CIJIaBOB. CIJIaBOB'".
Paszen 3. Jrarpamma cOCTOSAHUS CMCTeMBbI CIu1aBoB " JKene3o-ymiepos”
(koHTpOsBEHAs! paboTa). JlaboparopHast pabora 5 "V3yueHue
3 |’Kesne3oyriepogucTbie % 4
CLUTABLL CTpXKTyp']':I YITIepOJUCTBIX CTasell U BIMSHUS yI/Iepofia Ha UxX
cBoiicTBa".
Pazpen 5.
4 TeXHOHOFHHU JTabopatopHasi paboTa 6 "3akasika U OTIyCK CTamu'. 2
TepMUueCKOi
006paboTKu CTasm.
Paspen 7. Teopus
g |/IerMpOBaHMA. JlaboparopHasi paboTa 8 "M3yueHne CTPYKTYpbI U CBOWCTB 3
JlerupoBaHHbIE JIETUPOBAHHBIX CTasieit".
CTasH.
6 Pazgen 8. IlpetHole  |JIabGopaTopHast peU160Ta 10 "JlerupoBaHue, T(?'pMI/IquKaSI 06paboTka, 9
MeTa/ulbl U CII/IaBbl. |CTPYKTypa U CBOMCTBA TUTAHOBBIX CIIABOB'.
Bcero 3a 4 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne HavMMeHOBaHue Oo0nemMm,
CopepikaHue y4eOHOro 3aJaHus
n/n paspaena 4acoB
JUCLUILUTUHBI
1. TTogroToBka K 1abopatopHeIM paboTam: oopmiieHHe OTUETOB, B
Pazpen 1. Ctpoenue u
1 |cpotictra metamiop u |TOM YHC/I€ M OTBETOB Ha KOHTPO/IbHbIE BOMPOCH. 2. [MogroToBkKa K 6
CLUIABOB. 3ammuTe gaboparopHoi pabotel. 3. CaMmocTosiTesTbHast MpopadoTKa
pasfiesioB Kypca.
2 Paspen 2. Ctpoenne |1. ITogrotoBka K 3arqure sabopatopHoi pabotsl. 2. CaMocTosiTe/TbHast 6
CI/IaBOB. nipopaboTKa pa3zesioB Kypca.
1. TToArOTOBKA K KOHTPO/IbHOM pabore. 2. TToATOTOBKA K
Paspen 3. naboparopHeIM pabotam: odopmIeHHe OTUETOB, B TOM YHC/IE U
3 |)Kene3oyrnepoAucThie|0TBETOB Ha KOHTPOJIbHBIE BOMPOCHL. 3. [IoAr0TOBKa K 3aliuTe 7
CTI/IaBBI. naboparopHoii pabotsl. 4. CaMocTosiTe/TbHAsE IPOPA0OTKA pa3/esioB
Kypca.
Pasen 4. 1. TToaroToBka K 1abopaTopHBIM paboTam: odopmiieHre OTUETOB, B
4 [Tepmuueckas TOM YMC/Ie 1 OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI. 2. ITogroToBka K v
3aiuTe aboparopHoii paboTel. 3. CamMocTosTe/IbHast IPopaboTKa
obpaboTka cTasnu.
paszesioB Kypca.
Pazgen 5. 1. TToaroToBKa K jlabopaTopHbIM paboTaM: o(hOpM/IeHHE OTUETOB, B
5 TexHonorus TOM UHCJIe U OTBETOB Ha KOHTPOJIbHBIE BOTMIPOCHL. 2. IToAroToBKa K v
TepMHUeCKOU 3amure aboparopHoi paboTsl. 3. CaMocTosiTeIbHast IpopaboTkKa
06paboTKu CTasu. pasenioB Kypca.
Paszen 6. 1. TToaroroeka K jabopaTopHbeiM pabotam: o(hoOpM/IeHHE OTUETOB, B
6 TexHonmornn TOM YKCJIe U OTBETOB Ha KOHTPOJIbHBIE BOINPOCHI. 2. IToaroToBka K 6
TTOBEPXHOCTHOTO 3amure aboparopHoi paboTsl. 3. CaMocTosTeIbHas IpopaboTKa
YIPOYHeHHs CTa/lu.  (pa3fesioB Kypca.
Paspen 7. Teopus 1. TToaroToBka K 1abopaTopHeIM paboTam: oopmiieHIe OTUETOB, B
- |ernpoBaHKs. TOM YMCJie ¥ OTBETOB Ha KOHTPOJIbHBIE BOTPOCHL. 2. [ToAaroroBka K 6
JlerupoBaHHbIe 3amuTe gaboparopHoi pabotel. 3. CamocTosiTesTbHast MpopadoTKa
CTaJlu. pasziesioB Kypca.
8 Paspnen 8. LigetHoie  |1. [ToaroToBKa K 3amiure JabopatopHoi pabotel. 2. CaMmocTosiTeNibHas 6
MeTaJslibl ¥ CIUIaBhl.  [pOpaboTKa pa3fesioB Kypca.
Pazpen 9.
Hemetannuueckue u
9 1. CamocTosTenbHas MpopaboTKa paszienioB Kypca. 6
KOMITO3ULIMOHHbIE
MaTepuasbl.
7 37213




Bcero 3a 4 cemectp | 57 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45 6|7 (8 9 10 11 12 13 14 15 16| 17
Otu. 1o | OTu. 10 OrTu. 110 OrTu. 110 Ortu. 110 | OTu. 110
4 P P AOP|OC P OP|KonTp.P. P OC P P [P|3au.

YcnoBHbIe 0003HaYeHMS:

[P — nuarHOCTHUeCKasi paboTa;
Ortu. no JIP — otuet 1o JIP;

OC — yCTHBIi OTIpOC CTY[|€HTOB;
KouTtp.P. — KoHTpOJbHast paboTa;
3au. — 3a4eT.

TeKyuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBLIE BpeMeHHbIe NHTePBaJIb B
cnenyromux dhopMax:
e HMArHOCTHYECKas paboTa;
e oruetT 1o JIP;
e YCTHBIN OMPOC CTYZIeHTOB;
e KOHTpOJbHasi pabora.

IIpomesKyTouHasi arTecTanus IIPOBOAXUTCS B opMax:
e 3auerT.

8 37213



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. Bopobwéa. . KoHCTpyKIMoHHBIe ctamu U ciiaeel. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2008, a51. pec.

3.T. A. BopobGnéBa, E. E. CknagHoBa, FO. A. TTetpenko. . Marepuanosefenue. CITI6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2020, 136 3K3.

4. E. E. CknagHoBa, I. A. BopobréBa, M. A. TIpeobpaskeHcKasi. . HemeTa/uinueckuie MatepHasbl B
MammHoctpoenuu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2018, 44 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpelyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Jedopmariyis u paspyliieHue MaTepHasioB;
2. MetannoBezieHVe U TepMHUUecKasi 06paboTKa MeTasnoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

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

2. http://www.tnt-ebook.rui/ — TNT-EBOOK - DneKTpoHHO-OMO/IMOTeYHas! CHCTeMa;

3. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

4. https://ibooks.ru/ — 3BC AKOyKc.py - 3T0 60/b110H BEIOOP aKTyabHOMW JUTEPATYPHI /IS Ballieh
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHbopMalMoHHbIe CIIPaBOUHbIE CHCTEMBI:

1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k 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. Teepgomepsl PokBeina;

2. CTeH/ibI 110 TEXHOJIOTUH TTOPOLIKOBOIM MeTa/llIyprui U TeXHOJIOTUY IIPOM3BO/CTBA CILIABOB;
3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu minugos fedhopMUpyeMBbIX CTajled U CIIaBOB;

5. Mukpo-teepzgomep ITMT-3;

6. ITpubop 17151 OL|eHKU TBepAOCTH OTIMBOK C MCIO/Ib30BaHKEM Y/IbTPa3ByKa.

6.3. Ilpouee:

1. pabouee MecTo TIperofaBare/isi, OCHAIlleHHOe KOMITBIOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuimna MATEPUAJIOBEJEHUE W TEXHOJIOTMMA KOHCTPYKIIMOHHBIX
MATEPUAJIOB sBisieTcsl AWCLUIUIMHON 00si3aTe/IbHOM uYacTH 0/i0ka 1 mporpaMMbl TMOATOTOBKH [0
Harpapsiennto 15.03.03 Ilpukaaouas mexaHuka. JucuurniaviHa peanusyetrcs Ha (akynsTere A PaketHo-
kocvuueckasi TexHuka BI'TY "BOEHMEX" wum. [J.®. YcruHoBa xkadempoit A2 TEXHOJIOTUA
KOHCTPYKLIMOHHBIX MATEPMAJIOB U ITPOM3BOJCTBO PAKETHO-KOCMUUYECKOW TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTTK-1 CriocobeH TIpUMEHSITh €CTeCTBEHHOHAYYHbIe W OOIIeMHKeHepHbIe 3HAHUS, METO/Ibl MaTeEMaTHUeCKOTO
aHaJIi3a ¥ MO/IeTMPOBaHUs B MpodheCCHOHATBHOU e TeTbHOCTH;
OITK-12 CriocobeH yuuTBIBaTb COBPEMEHHbIE TEH/EHIMM DPAa3BUTUS TEXHUKW W TEXHOJOTMA B CBOeH
rpodeccuoHaILHON AesiTeIbHOCTH.

CogeprkaHue AUCLMIUIMHBI 0XBAaThIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C ()OPMHUPOBAHUE y CTYZeHTa KOMIeTeHLII
B 00/1aCTH MaTepUasioBe/IeHHs] ¥ TEXHOJOTUM KOHCTPYKLIMIOHHBIX MaTepuasioB, HeOOXOAUMBIX ISl TIOATOTOBKU
0akanaBpoB, CIIOCOOHBIX K CO3/JaHUIO U UCTIOIb30BAHMIO HOBBIX MATepHasioB C 33[JaHHBIMU CBOMCTBAaMH, Kak B
HayUHBIX 1ab0paTOpHSIX, TaK U B YCJIOBUSIX TTPOU3BO/CTBA, @ TAK)KE B APYTOM NPAaKTUYeCKO /IesiTe/TbHOCTH.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHOCTUYecKas pabora;
e oTuert 1o JIP;
*  YCTHBIM OMPOC CTY/IEHTOB,;
e KOHTpOJ/IbHast pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctypeHra (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHWE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

nabopatopHoii pabotel. 3. CamocTosATeTbHAS
npopaboTKa pa3/iesnoB Kypca.

HaumeHoBaHue padoThI Pexkomenjyemas imTeparypa prn?{?éKOCTb’
Pa3pen 1. CTpoeHue u CBOICTBA MeTa/lVIOB M CIIABOB.
I'. A. Bopob6wéBa, E. E. CkajHOBa,
FO. A. TleTpeHko. .
1. TToaroToBKa K JlabopaTopHbIM paboTam: Marepuanoseaenue: CITI6.BI'TY
odopmiieHrie OTYETOB, B TOM UKCJ/IE U OTBETOB Ha "BOEHMEX" um. 1. ®. YcTUHOBa,
KOHTPOJIbHBIE BONIPOCHL. 2. [ToAroroBka K 3amure 2020 (1,2) 6

I'. A. BopobbéBa. . KoHCTpyKL[MOHHBIE
cranmu v criasel: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2008 (1-4)
Uroro no pa3geny 1 6
Paspen 2. CTpoeHue crijiaBoB.
I'. A. Bopo6néBa, E. E. CkiajHOBa,
FO. A. TleTpeHkKo. .
Marepuanosegenue: CI16.BT'TY
o "BOEHMEX" um. [l. ®. YcTuHOBa,
1. TToaroToeka K 3aiuTe 1a00paTOpHOM pabOThL 2. 2020 (3) 6
CamocTosTebHas MpopaboTKa pa3zienoB Kypca. I A. BopoGhéa. KoHCTYKIOHHbIE
ctam U crnasel: CIT6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHORBa,
2008 (5)
Wtoro mo pa3neny 2 6
Pazpen 3. JKene3oyriiepoaucrbie CijiaBbl.
I". A. BopobnéBa. KOHCTPYKIIMOHHBI®
ctanmu v criasbl: CIT6.BT'TY
1. TTogroToBKa K KOHTpO/IBHOM paborte. 2. IToarotoeka | "BOEHMEX" um. []. ®@. YcTuHORa,
K /1abopaTopHbIM paboTam: ohopmIieHUe OTUETOB, B 2008 (6,7)
TOM UMCJie ¥ OTBETOB Ha KOHTPOJIbHbIE BOTIPOCHI. 3. I'. A. Bopob6néBa, E. E. CkiagHOBa, 7
IToaroroBKa K 3aiute 1abopaTopHoi padboTkl. 4. FO. A. TleTpeHKo. .
CamocrosiTesbHast mpopaboTKa pasziesioB Kypca. Marepuanosegenue: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcTHHOBA,
2020 (4)
Wroro no pasgeny 3 7
Pa3gen 4. Tepmuueckas 00padoTka crajid.
1. TToaroToBKa K J}a6opaToprlM paboram: I A. BopoGbéa. KOHCTpYKLOHHbIE
oopM/ieHre OTUETOB, B TOM YKC/Ie U OTBETOB Ha crama i crutaesr: CIIG.BITY
KOHTpO]'IbeIeUBOHPOCI:I. 2. IToaroToBKa K 3aiiure "BOEHMEX" im. I, ®. YeTuHoBa, 7
naboparopHoii paboTsl. 3. CamMocToATebHAS 2008 (9)
npopaboTKa pa3/iesnoB Kypca.
Wtoro no pa3peny 4 7
12 37213



Paspen 5. TexHo/I0THSI TEPMHYECKOI 00paOd0TKH CTa/IH.

1. TTogroToBka K JlabopaTopHEIM paboTam:
odopm/ieHre OTUETOB, B TOM UKC/IE U OTBETOB Ha

I'. A. Bopo6béBa, E. E. CkiajHOBa,
HO. A. TleTpeHko. .
Marepuanosesienue: CI16.BT'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

KOHTPOJIbHBIE BONPOCHL. 2. [ToAroToBka K 3awure 2020 (6) 7
ylabopaTopHoi paboTel. 3. CaMocTosTebHAs I". A. BopobnéBa. KoHCTpYKI[MOHHBIE
rpopaboTKa pasziesioB Kypca. ctanu ¥ criaeel: CIT0.BI'TY
"BOEHMEX" um. [1. ®. YCTHHOBa,
2008 (10)
Wroro no pasgeny 5 7
Pa3pen 6. TexH0/10ruM IOBEPXHOCTHOIO YNIPOYHEHUA CTaJ/IH.
1. TloaroToBka K J}a60paT0prIM paboram: I A. BopoGbea. KoHCTpYKIOHHbIE
ocopmsieHre OTYETOB, B TOM UHMCJIE U OTBETOB Ha i
KOHTPOJIbHBIE BOMPOCHL. 2. [ToAroToBka K 3amure cramm u criaspi: CII6.BITY 6
. "BOEHMEX" um. 1. ®. YcTUHORBa,
ylabopaTtopHoi pabotel. 3. CaMmocTosTebHas
2008 (11)
npopaboTKa pa3esioB Kypca.
Wroro no paspgeny 6 6
Pa3pen 7. Teopus nerupoBanus. /lernpoBaHHbIe CTaIH.
I". A. BopobbéBa. KOHCTPYKI[MOHHbBIE
ctam U criasel: CIT6.BITY
1. TTogroToBKa K JlabopaTopHEIM paboTam: "BOEHMEX" um. [I. @. YcTuHOBa,
oopM/ieHre OTUETOB, B TOM UHC/Ie U OTBETOB Ha 2008 (12)
KOHTPOJIbHBIE BOIPOCHL. 2. IToAroToBka K 3aiure I'. A. Bopobréra, E. E. CknagHoBa, 6
yabopaTtopHoM pabotel. 3. CaMocTosTebHas FO. A. TleTpeHko. .
rpopaboTKa pasziesioB Kypca. Marepuanosesaenue: CITI6.BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2020 (8)
Wroro no pazaeny 7 6
Pazgen 8. IiBeTHbIe MeTa/UIbI M CILIABHI.
I'. A. Bopobnéra, E. E. CK1aiHOBa,
FO. A. TleTpeHko. .
Marepuanosesaenue: CI16.6I'TY
o "BOEHMEX" um. [1. ®. YcTuHOBa,
1. TToAroToBKa K 3aIiuTe 1ab0paTopHOii paboThI. 2. 2020 (10) 6
CamocrosiTenbHasi TpopaboTKa pa3zenoB Kypca. . A. BopoGbgea, KOHCTPYKIHOHHEIE
ctamu v criasel: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2008 (16-19)
Wroro no pasgeny 8 6
Pa3pen 9. Hemera/inueckue 1 KOMIO3ULMOHHbIE MaTepHaJIbL.
E. E. CknagHoga, I. A. BopoObéRa,
M. A. TIpeobpaxkeHCKasl. .
1. CamocTosiTenbHasi mpopaboTka paszesnoB Kypca HewmerasyeckHe MarepHasibl B 6
' ' MammHoctpoenyu: CIT6. BT TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (1,2)
Wrtoro no pasgeny 9 6
13 37213




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 1 TEXHO/IOT KOHCTPYKIIMOHHBIX MATEPHAJIOB

®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

OTuet 1o 1abopaTopHOU paboTe Tpe/ICTAB/SETCS B TIEUaTHOM, 3JIEKTPOHHOM WJIM PYKOTTUCHOM BH/IE,
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

3auet

3aueT BLICTAB/ISIETCS MPH BBLIMOJHEHWH BCEX KOHTPOJIbHBIX MEPOIIPUSITUM, TpelyCMOTPeHHbBIX
rporpaMmoii Y MK AUCHUTIIMHBIL, ¥ TIONyYeHUU He MeHee [IByX TI0JIOKUTe/IbHBIX 0TBeTa Ha 3 BOITpoca.
[TepeueHb BOMIPOCOB K 3aueTy BXOAUT B cocTaB Y MK AuCLIUTIIMHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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7 4 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 | 10 |OTuer no JIP
MeTa/l/IOB M CIUIABOB.
2 4 |Pa3pen 2. CTpoeHue CIL/IaBOB. 12 6 4 2 6 10 | 10 |Ortuer no JIP
Pazpgen 3. ’Kenesoyriepoaucreie Oruer no JIP,
2 | 4 AN YHIEpon 15 8 | 4| 4 7 | 15 | 15 |Kourponbas
CIL/IaBbI.
pabota
Pazpgen 4. Tepmuueckas YCTHbIR
2 | 4 A 3. 1ep 2,5 5| 0 7 | 15 | 15 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
o | 4 [Pasaen . Textonorus 136 | 4| 2 | 7 | 10| 10 |Oruerno JIP
TepMHUUYEeCKO# 00padoTKH CTa/IH.
Paspen 6. TexnHomoruu YcTHBIN
2 4 |[OBepPXHOCTHOIO YyNPOYHEHUSs 7 1 1 0 6 10 | 10 onpoc
CTa/IN. CTY[eHTOB
7 4 Pazpgen 7. Teopus nerupoBaHus. 13 v 4 3 6 10 | 10 |Ouer no TP
JlernpoBaHHBbIe CTaIH.
2 4 Pazpgen 8. IiBeTHBIE MeTa/L/IbI M 12 6 4 2 6 10 | 10 |OTuer no JIP
CILIaBBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
2 | 4 AT 3. 9 | 3|3 0 6 | 10 | 10 orpoc
KOMITO3ULINOHHBIE MaTepUaJIblL.
CTY/IEHTOB
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucIuinHe 108 | 51 | 34 17 57 | 100 | 100
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Onenounblie MaTrepuansl mo jucuumiudie MATEPUAJIOBEJJEHVE 1 TEXHOJ/IOT'N
KOHCTPYKIIMOHHbBIX MATEPUAJIOB

OIIK-1 - CnocobeH npumeHsimb ececmeeHHOHAayuHble U 00WeUuHMCeHepHbie 3HaHUs, Memoobl
MamemMamu4eckoz20 dHA/IU3a U MOOe/AUPO8aHUsi 8 npogeccuoHaIbHOll desimeabHOCTMU

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
BrInonHuTe COOTBETCTBHE BONPOCA M IPAaBU/ILHOIO OTBETA.

1-Kak Ha3bIBalOTCA CIIaBhbl, cofeprkaiue 1o 6,67% yrnepopa?
2-TIpu Kakol KOHI|eHTPAallMK yI/iepofia B CIJIaBe CTPYKTypa CIuiaBa OyZieT TOMbKO efe0ypuT?
3-JleneOyputoM Ha3bIBaeTCH. ..

4-Kakas a3a, Bxog1jas B COCTaB JiefieOypuTa sB/SIeTCS TBEPAbIM PACTBOPOM YITIEPO/ia B XKese3e-
raMmma’?

5-Kakast ¢a3a, BXofsIIas B COCTaB jiefie0ypuTa SBISeTCs XUMUYeCKUM COeTUHEHHeM?

A-4,3%C

Bb- aycrenut

B-uyryHsl

I'-uemenTHT

[-MexaHnyeckast CMeCb ayCTeHUTA U LieMeHTUTa, Npyu KoHueHTpauuu C=4,3%
E-cranb

JK-TBEpABIN pacTBOp yIiepoza B xKese3e-anbga.
Ne 2 TIpouuTaiiTe TEKCT U YyCTaHOBHUTE COOTBETCTBUE
BrImonHuTe COOTBETCTBHE BOMPOCA M MPABU/ILHOIO OTBETa.

1. Kakast 06/1acTb MeTa/l/IN4eCKOro C/IUTKA, TOJIy4eHHOT0 JIUThEM, UMeeT HauboJibliiee KOJIM4eCTBO
rpuMeceii?

2. Kakast 06/1acTh METa/UTMUECKOTO C/TUTKA, TIOTyUeHHOTO JTUThEM, UMEeT B CTPOEHUH BBICOKYIO
IUIOTHOCTB 3épeH?

3. Kaxast 06/1aCcTh MeTa/UTHUeCKOTO CJIUTKA, TIOJIyYeHHOTO JIMTHEM, SIBMISIeTCS] KaueCTBEHHee OCTaIbHBIX
10 XUMUYECKOMY COCTaBy?

A. obnacTb MesTKO3epHUCTON KOPKU
B. 06/acTh cTONOYATHIX KPUCTAJIIOB

B. 06s1acTh paBHOOCHBIX KPUCTA/I/IOB
Ne 3 TIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/E0BaTeTbHOCTD
OTaribl IepBUYHOM KpUCTa//IU3aLiiu.

1. obpa3oBaHue oceli KpucTaam3anyu 2 U 3 TIOpsi/iKa, TepreHJUKY/ISIPHBIX K TJIABHON 0CH

2. KpUCTasTM3alysi MeKOCHOTO TIPOCTPaHCTBa
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

3. obpa3oBaHKe I71IaBHOM OCH - OCH TIEPBOTO MOPSJKa

4. riosiB/IeHNE LEHTPOB KpUCTa/IJIM3allur
HquHTaﬁTe TeKCT U YCTAaHOBHUTE I10C/IeJ0BaTe/IbHOCTh

[MepeuncUTL CTPYKTYPHI, 00pa3yroluecs B pe3ynbrare Anddy3rM0HHOTO MpeBpalleHus aycTeHuTa (1o
Mepe yBeJIMueHUs CTeTleH! Tiepeox/IaK/|eHHsI ayCTeHHTa):

1. TpocTUT
2. GeltHUT
3. nepauT

4, copbur

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

Hanuune OykBbI «A» B KOHIIE MapKu 0003HAYAET, UTO CTa/Ib...
1 aBTOMarHas

2 COZIep’KUT a30T

3 BBICOKOKAueCTBEHHas

4 BBICOKOTMPOUHast

5 0c000 BBICOKOKaueCTBeHHast

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJIBHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOP
oTBeTa

Cpeau HIKe Nepeyrc/ieHHbIX BEICOKOYITIEPOUCTON CTaIbIO SIB/SIETCS. .
112X17

2Y12A

3 12X18HI9T

4 12XH3A

5 Crlkn

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IbHBINA OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

[TepeckiijeHHBIM TBEP/ILIM PaCTBOPOM BHeJIpeHUs yIiepoja B ajib(a-kese3e, MoyueHHbIM MpU
OXJIAXKIAEHUH CTaJIM CO CTPYKTYPOU ayCTEHUTA CO CKOPOCTBIO 0OJIbIlIe KPUTUYECKOW, HAa3bIBAETCHL. .

1 yemeHTHT
2 nepauT

3 deppur

4 MapTeHCUT

5 nenebyput

HpO‘-IHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/I€ BbI60p
OTBETOB

Kpucranniyeckyto pelieTKy XapakTepu3syloT. . .
1 3nemeHTapHas KpUcTalIMueckas siueiika
2 TlapaMeTp peLlIeTKU

3 TUIOTHOCTb yTIaKOBKH pelleTKU
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Ne 9

4 ynenbHBIA BeC MeTasuia
5 KOOpAVHALIMOHHOE YKCJI0
6 pasmep aroma mMeTasuia
7 aroOMHasi Macca 3JIeMeHTa

8 noTHOCTL MeTasina

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

XapakTepuCTUKU IIPOYHOCTH MeTasl/IoB. ..
1 npezien MpoUHOCTH

2 dusnueckuii pezes TeKyuecTu

3 OTHOCUTe/bHOE YJ/IMHeHue

4 ynapHasi BA3KOCThb

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
K TexHo/orusimMm MaccoBoro u prnHOCGpHﬁHOFO MpOU3BOACTBA META/IJIOB OTHOCATCA. ..

1 meTannyprus

2 TIOpOLIKOBAsi MeTaslTyprusi

3 ocakJieHre 13 ra3oBoM (assl
4 BaKyyMHO-JyrOBO! IeperuiaB

5 cejleKTUBHOE Jla3epHOe Il/IaB/IeHHEe

Ne 11 TpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

IonsTHe «TIOMMMOPdU3M».

Ne 12 TTpounTaiiTe TEKCT M 3alMILNTe pa3BePHYTHI 000CHOBAHHBIN OTBET

OT yero 3aBUCUT Ha3HAUEHHEe TeMIlepaTyphbl HarpeBa CTaJbHOM [IeTa/Iu MpH MPOBeJIeHHH eé
TepMo0oOpaboTKH?

OIIK-12 - CnocobeH yuumbieamb co8pemMeHHble MeHOeHYUU pa3eumusi mexXHUKU U mexHos02ull e ceoell
npogeccuonabHOll OesstmebHOCIMU

Ne 1

Ne 2

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

BpeaHbIMY 371eMeHTaMU B CTaJIM SIBIISTFOTCS ...
1 maprasell, KpeMHUH, BOAOPOZ,

2 MapraHel], KpeMHHH, cepa

3 docdop, cepa, BOAOPOA, KUCIOPO],

4 maprasell, KpeMHHH, KUCI0POZ,

5 Xpom, KpeMHU

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

K KakoMy THITy CIJIaBOB OTHOCHTCS CIIJIaB, B KOTOPOM 06pasyeTcsi HoBasi M 0011jasi KpUCTasTuecKast
pellieTKa fijisi BCeX KOMIIOHEHTOB CIijlaBa’?

1 MexaHM4YecKast CMeCh

2 XUMHUeCKoe coefIJuHeHue
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

3 TBEp/bIil pacTBOP

4 MexaHMUeCKoe coeJlUHeHHe

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

Kakasi cTpyKTypHasi COCTaB/IsIIOLLast CTa/IH SIBJISIeTCS caMoi TBEPZ0ii?
1 peppur

2 ayCTeHUT

3 11leMeHTUT

4 nepaut

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIUIIINTE aPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

B metarniax HabmopaoTcst AedeKTbl KpUCTa/UTMUeCKOTO CTPOEHUS. . .
1 vHeliHbIe - AUCTOKALIUU

2 TOUeYHbIe - LIeTIOYKH BaKaHCHH

3 MOBEPXHOCTHBIE - TOJILKO IMOBEPXHOCThL MeTasla

4 ToueuHble - BaKaHCUU

5 TTOBEpXHOCTHBIE - TOJIBKO TPaHULIbI 3epeH

HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/I€ BbI60p
OTBETOB

K TexHO/OrMYeCcKrM CBOMCTBAM CIJIaBOB OTHOCATCH. ..
1 06pabaTkEIBaEMOCTh JIaBJIEHUEM

2 obpabaTbiBaeMOCTE pe3aHreM

3 TerIonpoBOAHOCTh

4 Koppo31OHHasi CTOMKOCTh

5 cBapUBaeMOCTb

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABU/IbHBIE OTBETHI U 3aIUIIINTE apPTyMEeHThI, 000CHOBBIBAIOII[He BLIOOD
OTBETOB

[ns coenuHeHus AeTaneil B CepUMHOM MPOM3BO/ICTBE UCTIOMb3yeTCs. ..
1 cBapka

2 MexaHHUYeCKoe coeflMHeHHe

3 TUTBE

4 matika

5 3aKJIeTKu

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHKIN OTBET
XapakTepuCcTHUKa U CBOMCTBA CTPYKTYPHOM COCTaBISIOIIel «hepput».
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETHOCTD

PacrionioxxyTe >Kesie30yr/1epoAuCTble CIVIaBbl [10C/Ie/l0BaTe/IbHO [10 Mepe YBeJMUeHHUs CoZlep>KaHus B
HUX yI7Iepoza:

1 DBTeKTHYeCKU UuyryH

2 [1o5BTeKTOU/HAS CTa/lb
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3 3a3BTEeKTUUYECKUI YYTYH
4 3a3BTeKTOUHAas CTallb
5 Jl03BTeKTHYeCKUM YyT'yYH

6 DBTEeKTOW/IHasA CTa/lb
Ne 9 TIlpouuTaiiTe TEKCT U yCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh

[Tocse Hak/éNa IpH MOBBILLIEHWH TeMITepaTyphl CTaIM IPOUCXOAUT [10C/Ie/|0BaTeIbHO MIPOLIeCChI.
YcraHOBHTE X [10C/I€/[0BAaTe/IbHOCTE:

1 CobuparenbHast peKprcTanId3ays
2 Bosspar

3 PekpucTasnmu3anys 0opaboTku
Ne 10 IIpouwnTaliTe TEKCT U yCTAHOBUTE COOTBETCTBHE
BrInosiHUTE COOTBETCTBHE BOIPOCA U TIPABU/ILHOTO OTBETA.

1 CTpyKTypa A03BTEKTOU/JHOU CTaIN?

2 CTpyKTypa 3BTeKTOUJHOM CTaIu?

3 CTpyKTypa 3a3BTeKTOMIHOW CTanu?

4 CTpyKTypa J03BTEKTUUYECKOTO UyryHa?
5 CTpyKTypa 3BTeKTUYeCKOro 4yryHa?

6 CTpyKTypa 3a3BTeKTUYEeCKOro YyryHa?

A TTepmut + @eppur

b JleneOyput npeBpaijénHbiii + [[eMeHTHUT TIepBUYHBIMN

B JlemeGyput npeBpaijéHHbIN

I' HemeHTHT BTOpUUHBIN + [Tepaut

I Tlepnut + JleneOyput mpeBpailéHHbIN + [[eMeHTUT BTOPUUHBIH

E Ilepnur

Ne 11 TTpouuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
OnpejieneHre TepMUHA «BO3BPaT».

Ne 12 IIpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
BrinonHuTe COOTBETCTBHE BOIMIPOCA M MPABU/ILHOTO OTBETa.

1 HRC
2 HRB
3 HB
4HV

5 HRA

A Tseppocts o bpunesno

b Teepmocts 1o Poksenny
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B Treppocts no Bukkepcy
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