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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)

11.03.01 PaguoTexHuKa
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
[TpeobGpakeHcKast Mapusi AH/IpeeBHa, CTapILUH MPeroaBaTe/b

[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

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBenytommuii kadenpoii Crpaxos C.HO., A.T.H., ipod.




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:

OITK-1 — CnocobeH HCI0/b30BaTh TIOMIOXKEHUS], 3aKOHbI M METO/IbI eCTeCTBEHHBIX HayK W MaTeMaTHK! ISt
pellieHus 3a/jau MH)XeHepHOM JiesiTe/IbHOCTU

OIIK-2 — CrnocobeH CaMOCTOSITE/IbHO TIPOBOAWUThL SKCIIEPHMEHTA/IbHBIE HCC/IeN0BAHUS M HCII0/Ib30BaTh
OCHOBHBIE TIpUeMbI 00pabOTKU U TIPe/ICTAB/IeHUS TIOTyUeHHBIX JAHHBIX

@DopMHUPOBaHUIO KOMITETEHLIMM CITY)KUT JAOCTIDKEeHHe C/lelyIOLUX pe3y/sTaToB 00pa3oBaHust:
OIIK-1

3HAHUA:

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

MarepuaoBe/leHUsI KOHCTPYKLMOHHbBIX MaTepHuasoB.

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

MaTepHa’soB.

Ha  ypoBHe TmOHMMaHUS:  3aBUCMMOCTM  MeXaHWUeCKUX,  (U3UKO-XUMHUYECKMX  CBOWCTB
KOHCTPYKLIMOHHBIX

MaTepuasoB, OT TEXHOIOIMH ITPOU3BO/CTBA, CTPYKTYPBI U TEXHOIOTMH 00paboTKY;;

YMeHus:

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

[J1s1 KOHKPETHOTO H3[eusl.

[TpakTHueckue: WCIOIB30BaTh TIOJydeHHbIe 3HaHWSI B CBoed yueOHOM U mpodeccroHaTbHON
JlesiTe/IbHOCTH;;

HABbIKU:

Vicrionb30BaTh CTaHAApTHI U ApYyrvie HOPMaTHBHbIE JOKYMEHThI TIPH KOHTPOJIe KauecTBa U3/eni,

TI0/Tb30BaThCS 00II[eHayYHOU ¥ CTIeIanbHOM TUTepaTypow;.
OIIK-2

3HAHUA:

Ha ypoBHe ripeficTaBieHHii: 00 0CHOBHBIX HayYHO-TEXHUUeCKHX TpobsiemMax 1 MepCrieKTrBaxX pa3BUTHS

MarepuaoBe/leHUs] KOHCTPYKLMOHHBIX MaTepUasoB.

Ha ypoBHe Bocripon3Be/ieHHs: 000CHOBaHHO BBIOMPATh TEXHOJIOTHIO YIIPOYeHHsT KOHCTPYKLMIOHHBIX

MaTepHa’sIoB.

Ha ypoBHe TIOHMMaHMs:  3aBUCUMOCTM  MeXaHHUECKHX,  (U3UKO-XMMHUUECKUX  CBOMCTB
KOHCTPYKLIMOHHBIX

MarepuasoB, OT TEXHOJIOTHUH TIPOU3BO/CTBA, CTPYKTYPBI M TEXHO/IOTMH 00paboTKy;;

YMeHus:

TeopeTnyeckre: aHanM3a CBOMCTB KOHCTPYKLMOHHBIX MarepHanoB /st 000CHOBaHHOrO BbiOOpa
MareprasoB

[J1s1 KOHKPETHOTO H3Jeusl.

[TpakTHueckue: WCIO/IB30BaTh TIOJAydeHHbIe 3HaHWSI B CBoedl yueOHOM u mpodeccroHaTbHON
JlesiTe/IbHOCTH;;

HABbIKU:

Vcrionb30BaTh CTaHAApTHI U Apyryie HOpMaTUBHbIE JOKYMEHThI IIPH KOHTPOJIe KauecTBa U3/eui,

TI0/Tb30BaThCS 00IeHayYHOU ¥ CTIeLanbHOM TUTepaTypoi;.



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
HanpasneHuto 11.03.01 PaduomexHuka.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD.

CopepxaHrie JUCIUIUIMHBI  SIB/ISIeTCSI  OCHOBOM Ayt ocBoenusi auciuiuimda: HAJAEXHOCTD
PAIVO3/IEKTPOHHBIX KOMIIVIEKCOB ABTOHOMHBIX TPAHCIIOPTHBLIX IUVIAT®OPM,
OCHOBBI KOHCTPYUPOBAHUSA " TEXHOJJIOTUMN IIPOU3BOJCTBA P3C, OCHOBBI
KOHCTPYUPOBAHHS OIITUKO-3/IEKTPOHHBIX M JIABEPHBIX ITPMBOPOB, OCHOBBI
IMPOEKTUPOBAHUA ITPUBOPOB.

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

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMeHEeM, BLICTPAaUBATh U Peai30BLIBATE TPAEKTOPHIO
CaMOopa3BUTHS Ha OCHOBE TIPUHIIUTIOB 00pa30BaHUs B TeUeHUE BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1
OIIK-2

Pa3pen 1. CTpoeHute U CBOICTBA MeTa/I/IOB U CI/IaBoB. 1.1. TIpUHLMITBI
k1acchbuKalu Mareprano. O6iue TpeGOBaHMs K MaTepHaam.
DKCIUTyaTallMOHHbIe, TEXHOJIOTHUeCKHe ¥ SKOHOMUYecKye TpeGoBaHwusl,
Tipe/bsiBIIsieMble K MaTepuanam. [JedopMarius 1 pa3pylieHre MeTaaioB. Bugpst
paspylueHus. MexaHHuecKre CBOICTBa MeTasl/ioB U CI/1aBOB, MeTO/bl MCITbITaHHUi
MeXaHMYeCKUX CBOKCTB. 1.2. ATOMHO-KPUCTa//IMUeCKOe CTPOeHHe MeTasl/IoB 1
crnaBoB. JleeKTbl KpUCTA/TNUeCKOro cTpoeHust. Juddy3us B KpHCTaIHIeCKOM
Tesle, eé B/IUsHKe Ha CBolcTBa MaTeprasos. 1.3. dopMUpoBaHHe CTPYKTYPbI
MeTaJI/IoB U CI/IaBOB B NpoLiecce KpucTa/aau3anuu. Knaccudukaims cTpyKTypHbIX
YPOBHeil MeTa//IoB U Cr/IaBoB. MeTo/ibl MCC/IeJ0BaHuUsl CTPYKTYPbl MaTepHasIoB.
Texuonoruu ¢popmoobpa3oBaHHst 3aroToBOK 1 fetaseit. 1.4. Criocobbl yrpouHeHus 1
(hopmooOpa3oBaHysl METaJIUIOB U CIUIaBOB. ByMsiHUe ruacTiueckoi AedopMariny Ha
CTPYKTYpY U CBOMCTBa MaTeprasoB. Bo3Bpar ¥ peKpuCTa/lIM3aLysl.

15

10 10

Paspen 2. Ctpoenue cnjiaBoB. 2.1. THIbI B3aUMO/eHCTBHsI KOMITOHEHTOB B
crniaBax. CTpykTypa cnaBoB. 2.2. [ToHATHs 0 JuarpaMMax COCTOSIHUS CI/IaBOB.
MertopuiKa ux nocTpoeHust. Tursl AuarpamMmm coctosiust. CoBpeMeHHbIe Criocobbl
TIOJTyueHHsI CTIJIABOB M TEXHOJIOTHH (hopMooGpa3oBaHusl.

12

10 10

Paspen 3. XKenesoyriepoaucroie ciuiaBbl. 3.1. CoBpeMeHHbIe CrI0CO6bI MacCOBOrO
TNIPOM3BO/ICTBA CTa/IU U uyryHa. CTPYKTypHBIe COCTaB/ISIFOLIME JKe/e30yTepoAUCThIX
cniaBoB. 3.2. /luarpaMma COCTOSIHUS CUCTeMBI CTiiaBoB "JKene3o-yriepoa”. 3.3.
BrusiHue yriepoza ¥ MOCTOSIHHBIX MPUMecel Ha CBOWCTBa cTanell. CoBpeMeHHble
Crocobst TI0/Ty4eHHUs BBICOKOKA4YeCTBEHHBIX craneii. 3.4. YFIIEPOAI/ICTBIE CTanu.
Knaccugukanyst yriepogucTbIX CTasei, TPHHLMITBI MApKUPOBKH.

15

15 15

Paspen 4. Tepmuueckas o6padorka cramm. 4.1. O6iipe cBefieHHst KaaccudUKaLus
BH/IOB TepMUUeCKoii 06paboTKy. 4.2. Pa30Bble NPeBpaLLeHusl B CII/IaBax JKeme30-
yriepop. ITpeBparijeHysi Ipy Harpese (peppUTHO-KapOUJHOI CTPYKTYPBI B ayCTEHHT.
Pocr 3epHa aycrenura. 4.3. [IpeBpailjeHue epeox/1a)jeHHOIO ayCTeHUTa B
(heppUTHO-LieMeHTHTHbIE CTPYKTYPbI. [JarpaMMa M30TepMHYEeCKOro pacraza
repeox/IaXkeHHOro aycTeHura. IlepiirHoe npespaijenye. 4.4. MapTeHCUTHOe
TrpeBpallieHye U ero 0coGeHHOCTH. MapTeHCHT, ero CTpoeH’e, CBOHCTBA. 4.5.
ITpomexxyTouHoe (GeliHUTHOE) TpeBpalieHye. 4.6. [IpeBpaliieHust Ipy Harpeee
3aKa/JIéHHOM Ha MapTeHCHUT CTa/M (OTITyCK MapTeHCHUTa).

12

15 15

Pazpaen 5. TexHosiorusi TepMuYecKoi 00pa6oTku crasnu. 5.1. OT)XKUL, ero BU/bI U
HasHaueHue. 5.2. 3aKanka ctanu. Pexxumbl 3akanku. Cpeyibl HarpeBa U OX/1aX/eHUst
TPM 3aKajike ctaiu. Byl 3akanku. 5.3. OTryck crand. Bu/pl 1 HasHaueHue
ornycka. 5.4. TepmoMexaHu4eckast 06paborka ctanu. TexHomoruu
(hopMo0Opa3oBaHysl U YIIPOUHEHHUsI.

13

10 10

Paspen 6. TexHo/I0rHH NOBEPXHOCTHOTO YIIPOUHeHHsA cTasu. 6.1. [ToBepxHOCTHast
3aKaJ/ika CTalu. J'IaaepHa;I ¥ TUIa3MeHHasl 3aKasika. 6.2. XHMI/IKO-TEPMI/I‘-[ECKBH
o6paboTKa cTa/u: IleMeHTalys, a30THPOBaHKe, HOHHOE a30THPOBaHHe.
HUTpOL|eMeHTalus, 6.3. TexHOMIOrMKM HaHECEHHUS] TOHKOTIEHOUHbIX HOKprTl/ll‘/ll.
J1a3epHast XMMHKO-TepMUUecKast 06paboTka.

10 10

Paspen 7. Teopusi 1erup Jlerup e cranu. 7.1. Jlerupylonue
3/1eMEHThI B CTa/IM, UX B/IMsIHUE Ha MPeBpallieHnst U CBOICTBA CTasH.
Knaccugukaryst eripoBaHHBIX cTasieid. [IpUHLMITBI MapKUPOBKU. TeXHOIOrun
TMPOM3BO/ICTBA BBICOKO/IETMPOBAHHBIX CTaseid. 7.2. KoHCTpyKIMoHHbIe cTanu. Obmas
XapakTepucTHKa. CTpouTesibHble CTany. MalllMHOCTpOUTe IbHbIe LieMeHTyeMble 1
y/lyulaeMble CTaau. BoicokonpouHble cTamy. IIpy)KUHHBIe CTamu.
IapuKonoAIMITHUKOBEIe cTamu. TexHOIOornK yrpouHeHus, CBOMCTBa U
HasHaueHue.. 7.3. IHCTpyMeHTa/IbHbIe CTa/H U criiaBbl. COCTaB, TeXHOIOTUU
yIIpOUHeHws], CBOiCTBA. Pexxyijast kepamuka. JIuTeitHoe npou3sBoACTBO. JIuTeliHble
cramu. 7.4. Kopposus MetasioB. Koppo3noHHOCTOMKMe 1 OKaTMHOCTOMKHMe CTau.
7.5. JKapornpouHsle ctam. OCHOBHBIE KpUTEPHUH )KaporpouHocTy. CBolicTBa,
JIerMpyIoLLMe 3/1eMeHTbl, HasHaueHue. CrilaBbl Ha OCHOBE TYTOIIaBKUX METaJlIoB.

13

10 10

Paspen 8. IBeTHbIe MeTa/lIbl ¥ civiaBel. 8.1. 0630p QyHKIMOHATBHBIX 1
MeXaHUYeCKHX CBOMCTB CI/IABOB HA OCHOBE aA/IFOMUHMS, MarHus, Meiy, LIMHKa 1
TuTaHa. CoBpeMeHHbIe crioco6b! rosyueHusi. O61acTH MX IPUMeHeHusI.

12

10 10

Paspen 9. Hemera/inueckue 1 KOMIO3MLMOHHbIE Marepuaisbl. 9.1. O61as
XapaKTepUCTUKA MaTepualoB Ha OCHOBE IOJIMMEepPOB. OcobeHHOCTH CTpOeHuUsl,
CTPYKTYpBI, CBOHCTB. CTeK/10: HeOpraHU4yeckoe U OpraHu4eckKoe, CUTasllbl,
MeTajMyeckue crekia. [TomumopdHsle MoAUGbUKaLN yriepoa 1 HUTpHza 6opa.
9.2. Komrio3uiponHble Matepuasbl. Kiaccuduikarysi, obiiast XapakTepuCTHKa.
BOJ’[OKHI/ICTBIE, CJIOUCTBIE, AUCIIePCHOHHO-YIIDOYHEHHbI€ KOMIIO3UTHI. COCTaB,
CTpOeHHre, TeXHOJIOTWH TT0/TyYeHus, CBOﬁCTBa, TIpUMEeHeHue.

10 10

Bcero 3a 2 cemecTp

108

51

34

17

57

100 100

Bcero no gucuuninHe

108

51

34

17

57

100 100

3.2. JTaGopaTOpHBIH NPAKTHKYM

Ne
n/n

Homep n
HauMeHOBaHHUe
paspena
AVCLIUIIUHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

Oo0nemMm,

ayp.
4acoB

29686




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. Ctpoenrie |JIaboparopHasi paboTta 4 "TTocTpoeHre JruarpaMm COCTOSTHUS 7
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 2 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 29686




Bcero 3a 2 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
2 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 29686



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. Bopob6réBa. . KoHcTpykupmoHHbIe cTanu U crviaBbl. CII6.BT'TY "BOEHMEX" um. /1. ®. YCTHHOBa,
2008, 5. pec.

2. T. A. Bopobnésa. KoHcrpykijuonnsie cramu u criasel, CI16.BTTY "BOEHMEX" um. 1. @. YcTHUHOBA,
2008, 63 >ks.

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 TTO TEXHOJIOTUU TTOPOIIKOBOM MEeTa/ITyPriuu U TeXHOIOTHUH TIPOU3BO/ICTBA CI1/IaBOB;
3. Onrryeckye MeTasuiorpahruyeckrie MUKPOCKOITBI;

4. Konnekuuu nugos fedopMUpyeMBbIX CTajlel U CIUIaBOB.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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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 11.03.01 PaduomexHuka. JuciuriiHa peanu3yeTcss Ha ¢akynbreTe A PakeTHO-KoCMuueCKOM
texuukd BI'TY "BOEHMEX" um. [J.®. ¥Ycrunosa kadezapori A2 TEXHOJIOI'MU KOHCTPYKIMOHHBIX
MATEPHAJIOB U ITPOU3BOJCTBA PAKETHO-KOCMUYECKOM TEXHUKMN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-1 CriocobeH WCIMOMb30BaTh MOJIOXKEHUs, 3aKOHbI M METO/bl €CTECTBEHHBIX HAayK M MaTeMaTUKU JIIst
pellieHys 3a/jau MH)XeHepHOU JesiTe/IbHOCTH;
OTIK-2 CriocobeH CcaMOCTOSTeNIbHO TIPOBOAUTE 3IKCIIEPUMEHTA/IbHBIE HWCCAEe[0BAaHUSA W UCIIO/b30BaTh
OCHOBHbIE TIpHEMbI 00pPaOOTKH U MPe/ICTARJIEHNS TTOTYYEHHBIX IaHHbBIX.

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.

HaumeHnoBaHme paboTbI

PekomeHnyemas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. CTpOEHI/IE M CBOVCTBA META/I/IOB U CIVIaBOB.

1. TToaroToBKa K JlabopaTopHbIM paboTam:
othopmieHre 0TYETOB, B TOM UKC/Ie U OTBETOB Ha

I'. A. BopobbéRa. . KoHCTpyKL[MOHHEIE
cramu v crnaeel: CIT6.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2008 (1-4)

KOHTPOJIbHBIE BOIPOCHL. 2. IToAroToBKa K 3aijure I". A. BopobnéBa, E. E. CkagHOBa, 6
naboparopHoii pabotsl. 3. CamocTosTe/NbHAS IO. A. TleTpeHKo. .
rpopaboTKa pasziesioB Kypca. Marepuanosesaenue: CI16.6I'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2020 (1,2)
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. Bopobnéra, E. E. Ck1aiHOBa,
FO. A. TleTpeHko. .
1. ToaroToBKa K KOHTpPO/LHOM pabore. 2. [ToaroroBka| Marepuanosesnenue: CI16. BT TY
K /1abopaTopHbIM paboTam: ohopmIieHUe OTUETOB, B "BOEHMEX" um. 1. ®. YcTHHOBa,
TOM YMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI. 3. 2020 (4) 7
IToaroroBKa K 3aiute 1abopaTopHoi padboTkl. 4. I. A. BopobnéBa. KOHCTPYKITMOHHBIE
CamocrosiTesbHast mpopaboTKa pasziesioB Kypca. cramy u crtassl: CII6.BITY
"BOEHMEX" um. 1. ®. YcTHHOBA,
2008 (6,7)
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 i
KOHTPOJIbHbIE BOMPOCHI. 2. [ToAroToBKa K 3aiiure cra/m 1 crinaet: CII6.BI'TY 7
o o "BOEHMEX" um. [I. ®. YcTHHOBa,
naboparopHoii paboTsl. 3. CamMocToATebHAS 2008 (9)
npopaboTKa pa3/iesnoB Kypca.
Wtoro no pa3peny 4 7
12 29686



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 29686




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

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

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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1 7 Paspen 1. CTpoenue 1 CBOHCTBA 15 9 5 4 6 10 | 10 |OTuer no JIP
MeTa/l/IOB M CIUIABOB.
1 2 |Pa3pen 2. CTpoeHue CIL/IaBOB. 12 6 4 2 6 10 | 10 |Ortuer no JIP
Pazpgen 3. ’Kenesoyriepoaucreie Oruer no JIP,
1] 2 AN YHIEpon 15 8 | 4| 4 7 | 15 | 15 |Kourponbas
CIL/IaBbI.
pabota
Pazpgen 4. Tepmuueckas YCTHbIR
1] 2 A 3. 1ep 2,5 5| 0 7 | 15 | 15 | onpoc
o0padoTKa cTanm.
CTY[IeHTOB
1 | o [Pasmen . Texnonorus 136 | 4| 2 | 7 | 10| 10 |Oruerno JIP
TepMHUUYEeCKO# 00padoTKH CTa/IH.
Paspen 6. TexnHomoruu YcTHBIN
1 2 |MOBepXHOCTHOIO yNPOYHEeHUs 7 1 1 0 6 10 | 10 onpoc
CTa/IN. CTY[eHTOB
1 7 Pazpgen 7. Teopus nerupoBaHus. 13 v 4 3 6 10 | 10 |Ouer no TP
JlernpoBaHHBbIe CTaIH.
1 7 Paspen 8. IlBeTHbIe MeTa//IBI U 12 6 4 2 6 10 | 10 |OTuer no JIP
CILIaBBbI.
Paspen 9. Hemetaiimueckue u YCTHbIR
1 2 AT 3. 9 | 3|3 0 6 | 10 | 10 orpoc
KOMITO3ULINOHHBIE MaTepUaJIblL.
CTY/IEHTOB
Bcero 3a 2 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 - CnocofeH ucnosb308ams no/0ceHusl, 3aKOHbI U MeImoobl eCmecmeeHHbIX HayK U MamemamuKku
0/151 pewleHUs 3a0a4 UHMCeHepHOU desimeabHOCMU

Ne 1 TIpouwTaiiTe TEKCT W 3aIUILIMUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
XapakTepuCcTHUKa U CBOMCTBA CTPYKTYPHOM COCTaBISIOIIEel «hepput».

No 2 TIpouuTaliTe TEKCT U 3alMIIIUTE Pa3BePHYThIM 000CHOBAHHBIN OTBET
OripeiesieHre TepMHUHA «BO3BpaT».

Ne 3 HpoanaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTAIIINTE apTYMEHTHI, OGOCHOBbIBaIOLL[I/Ie BI)IGOP
OTBETOB

K TexHO/MOrM4YeCKUM CBOMCTBaM CIJIaBOB OTHOCSTCS. ..
1 06pabaTEIBaEMOCTh JIaBJIEHUEM

2 obpabaTbiBaeMOCTE pe3aHreM

3 TervIonpoBOAHOCTh

4 Koppo31OHHAasi CTOMKOCTh

5 cBapUBaeMOCTb

Ne 4 TIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

s coepuHeHus AeTaeil B CePUMHOM MPOM3BO/ICTBE HCTIOMb3yeTCs. ..
1 cBapka

2 MexaHHUYeCKoe coefluHeHHe

3 MUTHE

4 T1aiika

5 3aKJIenkKu
Ne 5 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
BrinonHuTe COOTBETCTBHE BOIIPOCA M NIPABU/ILHOIO OTBETA.

1 CTpyKTypa [03BTeKTOWJHOM CTanu?

2 CTpyKTypa 3BTeKTOUJHOM CTaIn?

3 CTpyKTypa 3a3BTeKTOUAHOMN CTanu?

4 CTpyKTypa [03BTeKTHUeCKOTO UyryHa?
5 CTpyKTypa 3BTeKTUYeCKOro 4yryHa?

6 CTpyKTypa 3a3BTeKTUUeCKOro UyryHa?

A Tlepnut + ®@eppur

b JleneOyput npeBpaiéHHbIi + L[eMeHTHUT TIepBUYHBIMN
B JlemeGyput npeBpanjéHHbIN

I' [lemeHTHUT BTOPUUHLIMA + [Tepiut

I Tepnut + JlepeOyput npeBpaiéHHbIii + LleMeHTUT BTOPUUHBIN

16



Ne 6

Ne 7

Ne 8

Ne 9

E Ilepnur
IIpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE
BeImosiHUTE COOTBETCTBUE BOIIPOCA U IIPABU/ILHOIO OTBETA.

1 HRC
2 HRB
3 HB
4HV

5 HRA

A Tseppocts no bpuHerto
b Teepmocts no Poksemty

B Teepmocts 1o Bukkepcy
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD

PacrionoxxyTe >Kesie30yI/1epoAuCTble CIUIaBbl [10C/Ie/l0BaTe/IbHO 110 Mepe YBeJIMUeHHUs Co/lepyKaHus B
HUX yI7Iepoza:

1 OBTEKTHYECKUI UyTYH
2 [1o5BTeKTOU/HAS CTa/lb
3 3a3BTEKTUUYECKUI UYTYH
4 3a3BTeKTOU/IHAS CTallb
5 Jl03BTeKTHYeCKUM YyT'YH

6 DBTeKTOW/IHasA CTa/lb
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/Ie[JOBaTeTbHOCTD

IMoce Hak/éMa MPU TTOBBIIEHUH TeMIIepaTyphl CTaIy TIPOUCXOJUT TT0CIIeI0BaTeIbHO MPOLeCChI.
YcraHoBUTe WX TIOC/IeJ0BAaTeTbHOCTS!

1 CobuparenbHasi peKpUCTaI3aLys
2 Bosspar

3 PekpucTasmu3anys 0opaboTku

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OTBeTa

BpeaHbIMY 371eMeHTaMH B CTa/IM SIBIISIOTCS ...
1 mapraser1, KpeMHUH, BOZOPO/,

2 MapraHel], KpeMHUH, cepa

3 docdop, cepa, BOAOpPO, KUCJIOPOJ,

4 maprasell, KpeMHHUH, KHUCIOPOJ

5 XpoM, KpeMHUM

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MTPaBU/IbHBIN OTBET U 3allHIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OTBeTa

K kakoMy THITy CIIaBOB OTHOCHTCS CIIJIaB, B KOTOPOM o6pasyeTcsi HoBasi M 0011jasi KpUCTasTuecKast
pelLieTKa [ijist BCeX KOMIIOHEHTOB CTljlaBa?

1 MexaHHUuecKast cMeChb

17



2 XUMHUYEeCKOe COeIJUHEeHNe
3 TBEpP/IbIit paCcTBOP

4 MexaHUUeCKoe CoeJJMHeHre

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/IbHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD
oTBeTa

Kakasi cTpykTypHasi CoCTaB/sitolIlasi CTa/iv SIBAISIETCSI caMOM TBEP/I0iA?
1 peppur

2 ayCTeHUT

3 [1IeMeHTUT

4 mepyr

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[He BEIOOD
OTBETOB

B metannax HabmopaoTcst AedekThl KpUCTA/UTAUECKOTO CTPOEHHUS. . .
1 nMuHelHbIe - JUCIOKaluy

2 TOUeUHbIe - 1[eTIOUKH BaKaHCHI

3 MOBEPXHOCTHBIE - TOJILKO MOBEPXHOCThL MeTaslia

4 TOueyHble - BaKaHCUU

5 MMOBEPXHOCTHBIE - TOJIBKO I'DAHMIIBI 3€PEH

OIIK-2 - CnocoGeH camocmosime/IbHO NPO8OOUMb IKCnepuMeHMa/bHble UCC/1e008aHUS U UCNO/Ib308aMb
OCHOGHble npuembl 06pabomku u npedcmas/neHust NO/ly4eHHbIX OGHHbIX

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
[MonsiTve «1omuMophU3M».
Ne 2 TIpouwuTaiiTe TEKCT U 3aIUIIIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

OT uero 3aBUCHT Ha3HAUEHHE TEMITIePATyPbl HarpeBa CTaIbHOM JIeTalu IPY MPOBEAEHUHN eé
TepMO0OOpaboTKH?

Ne 3 TlpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
BrImonHuTe COOTBETCTBHE BOMPOCA M PAaBU/ILHOIO OTBETa.

1-Kak Ha3bIBalOTCA CI/1aBbl, copeprkaigue 1o 6,67% yrnepopa?
2-TIpu Kakol KOHI|eHTPAallUH yIiepo/ia B CIJIaBe CTPYKTypa CIiaBa Oy/ieT TOMBKO Jefe0ypuT?
3-JIeneOypuToM Ha3bIBAETCH. . .

4-Kakas a3a, BXo11jasi B COCTaB JiefieOypuTa sB/IsIeTCs TBEPAbIM PAaCTBOPOM YITIepo/ia B xKeje3e-
raMmma’?

5-Kakas ¢a3a, BXOAIIasA B COCTaB jiefie0ypUTa SBISETCA XUMUUECKUM COeTUHEHHUEM?

A-4,3%C
b- aycrenut
B-uyrynsl

I'-iemMeHTHT
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Ne 4

Ne 5

Ne 6

Ne 8

[-MexaHnueckasi CMeChb dyCTeHUTA U LieMeHTUTa, Ipyu KoHLeHTpauuu C=4,3%
E-cranb

JK-TBEpABIN pacTBOp yriepoza B xKese3e-anboa.
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
BhImnoHHATE COOTBETCTBUE BOIIPOCA U MPABUILHOTO OTBETA.

1. Kakast 06/1aCTh MeTaIIMueckoro CJIMTKA, MOTyYeHHOTO TUThEM, UMeeT Hau0osIbIlee KOJTMYeCTBO
rpumecei?

2. Kakas 06/1acTh MeTa/UTMYECKOTO C/TUTKA, ITOJTyUeHHOT'O JIMThEM, UIMEET B CTPOEHUH BBICOKYO
TJIOTHOCTB 36peH?

3. Kakast 06/1acTh METa/UTHUECKOTO C/TUTKA, TIOJTyUYEHHOTO JIMTHEM, SB/ISIETCS KaueCTBeHHEee OCTaTbHbIX
0 XMMUYEeCKOMY COCTaBy?

A. 0051acTb Me/IKO3epHUCTOMN KOPKU
B. ob6/acTh cTONOUATHIX KPUCTAIIIOB

B. 06s1acTh PaBHOOCHBIX KPHCTA/IIOB
[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/IE/I0BATENbHOCTD
JTaribl IepBUYHOM KpUCTa//IM3aLUH.

1. obpa3oBaHue oceli KpyucTaM3anyu 2 1 3 TopsiiKa, MepHeHJUKY/IAPHBIX K IJIABHOK 0CH
2. KpUCTasyIM3alys MeXXOCHOT0 MPOCTPaHCTBa
3. oOpa3oBaHue IJIaBHOM OCH - OCH TIEPBOTO TIOPSIIKa

4. riosiB/IeHUE LEHTPOB KPpUCTAJ/IJIN3allur
HquHTaﬁTE TeKCT U YCTAaHOBUTE IOC/IeJ0BaTe/IbHOCTD

[MepeuncUTEL CTPYKTYPHI, 00pa3yroluecs B pe3ynbrare Anddy3rMoHHOTO MpeBpallieHus aycTeHuTa (1o
Mepe yBeJIMUeHHs CTelleH! [1epPeoxJIaK/eHusl ayCTeHUTa):

1. TpocTUT
2. GelHUT
3. IepauT

4. copbur

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUILHBIE OTBETHI U 3aIHIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

XapakTepUCTUKH MPOYHOCTH METAJJIOB. ..
1 ripefies1 MPOYHOCTH

2 du3ryeckuil rpeses TeKy4ecTu

3 OTHOCHTeNbHOE Y/ TMHeHHe

4 ynapHas BSI3KOCTb

[TpounTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[1ie BEIOOD
oTBeTa

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

1 aBTOMAaTHAas
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Ne 9

2 COZep’KUT a3oT
3 BBICOKOKaueCTBeHHast
4 BBICOKOIIPOYHAas

5 0c000 BBICOKOKaueCTBeHHast

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

Cpeau HIKe Nepeyrc/ieHHbIX BEICOKOYTIEPOAUCTON CTabIO SIBMSETCS. .
112X17

2Y12A

3 12X18HI9T

4 12XH3A

5 Crlkn

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

OTBETOB
K TexHo/iorusiM MaccoBoro u prHHOCGpHﬁHOFO MPpOU3BOACTBA METAJ/IJIOB OTHOCATCA. ..

1 meTannyprus

2 TIOpOLIKOBAsi MeTaslTyprusi

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

5 cejleKTUBHOE Jla3epHOe Il/IaB/IeHHEe

Ne 11 IpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

I[TepecsliljeHHBIM TBEP/bIM PaCTBOPOM BHE/IDEHUs yIIepofa B aib(a->kenese, 0aydeHHbIM NPy
OXJIAXKJEHUM CTall CO CTPYKTYPOH ayCTEHUTA CO CKOPOCTHIO DOJIbIIIe KPUTHUECKOM, HAa3bIBAETCH. .

1 nemeHTUT
2 nepyuT

3 deppur

4 MapTeHCUT

5 nenebypur

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
KpucTranimyecKkyo pelieTky XapakTepH3ylor. . .

1 snemMeHTapHasi KpUCTasyinyecKas siuelka
2 apaMeTp pelleTKU

3 MJIOTHOCTh YNaKOBKH PeIIeTKH

4 ynenbHBIA BeC MeTasuia

5 KOOpAVHALIMOHHOE YKCJI0

6 pasmep aroma mMeTasia

7 aTrOMHasi Macca 3J/ieMeHTa
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8 II0THOCTEL MeTaslia
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