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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

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

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

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

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

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

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:

OTIK-1 — CniocobeH Mpe/icTaBUTh a/IeKBAaTHYH COBPEMEHHOMY YPOBHIO 3HAaHMI HAayuHYIO0 KaPTUHY MHpa Ha
OCHOBE 3HaHHsI OCHOBHBIX T0JI0KEHHH, 3aKOHOB ¥ METOZI0B eCTeCTBEHHBIX HayK U MaTeMaTHUKH

[TK-2 — CriocobeH OCyIeCTB/ISTh MPOEKTHPOBaHHE KOHCTPYKLMH 3/1EKTPOHHBIX CPEZCTB C NMPUMeHeHHeM
coBpemeHHbIX CATIP ¥ akeToB IIPUKJIaJHBIX IIPOrPaMM

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

3HAHUS:
3aBHCUMOCTH MeXaHUUYeCKHX, (PU3UKO-XUMUUYECKUX CBOWCTB KOHCTPYKLIMOHHBIX MaT€pHasIOB, OT
TEXHOJIOTHUM TIPOU3BO/ICTBA, CTPYKTYPhI M TEXHOJIOTMH 00pabOTKH; UMeThb Tpe/icTaB/ieHHe 00 OCHOBHbBIX
Hay4YHO-TEXHUUECKUX TPobeMax U MepCrieKTHBAaxX Pa3BUTHSI MaTePUAIOBEIEHHsT U TEXHOIOTHU
KOHCTPYKIIMOHHBIX MaTepHUasoB;;

YMeHUsi:

Vcrionib30BaTh TO/TyUeHHbIe 3HAHUS B CBOeli yueOHOM 1 MpodeccroHanbHOM JesTe/TbHOCTH;
000CHOBaHHO BBIOMPATh TEXHO/IOIMU YIIPOUEHHUsSI M 00pabOTKKM KOHCTPYKI[MOHHBIX MaTepPUAJIOB;
WCII0/Tb30BaTh CTAH[APThl U APYrHe HOPMaTHBHbIE JOKYMEHTbI MPH KOHTPOJIE KauecTBa H3/IeJIHUH,

TO/Ib30BaThCsl 0OIIEHAYYHOM U CTIeIUabHOM JIUTEPATyPO;;

HK-2

HAB8bIKU.
AnHanu3 KOHCTPYKLIMOHHBIX MdT€PHUaJ/IOB /i 000CHOBAHHOTO BLIﬁOpa MaTepHrajoB U TeXHOJIOTUM UX
O6pa6OTKI/I AJIs1 KOHKPDETHOI'O U3aesius..

3HAHUA:
- MeTOAOB HayYHOro MCC/1eJ0BaHUsA, YMEHHE TIPOBOAWUTL 3KCIIEPUMEHTHI, aHA/IM3WPOBATh I10/1yY€HHbIE

[AdHHBbIe, a TaK)Ke YMeHKre I'PaMOTHO IPpeACTaB/IATh Pe3YyJIbTaThl HCCHEAOB&HHﬁ.;

YMeHUsi:
- WCTI0/Ib30BaHUsI HOBEHIIINX MH()OPMAI[MOHHO-KOMMYHHUKAIL[MOHHBIX TeXHO/IOTHI;

HABbIKU:

- paboThl C U3MEpUTE/ILHOW TEXHUKOW /i1 KOHTPO/IA KauecTBa MpOAYKLMH, 00paboTKu

SKCIIeprMMeHTa/IbHBIX JdHHBIX U OLIeHKHW TOUYHOCTHU HBMEPEHHﬁ.



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 11.05.01 PaduosnekmpoHHble cucmembl U KOMNAEKCbI.

CopepxaHue  OUCLMIUIMHBI ~ fIB/ISeTCSL  JIOTUUECKUMM  [poAo/bkeHWeM  gucuuriuiiH: XUMMWUS,
BBEJAEHWE B CIIEIIUAJIBHOCTD.

CopepXaHue UCIUTUIMHBI SIBSIETCSI OCHOBOW st ocBoeHust aucturuiid: METPOJIOTAS U
PAAVMOM3SMEPEHUS, METPOJIOI'Sl, CTAHOAPTU3AIINA WU YIIPABJIEHUE KAYECTBOM,
OCHOBBI KOHCTPYUPOBAHUSA n TEXHOJ/IOI'A IMPOU3BO/ICTBA P3C,
IPDPEKTUBHOCTD IMPOMBIIIIJTEHHOT' O IMPON3BO/JACTBA, HAJEXHOCTD
PAIMOTEXHUYECKUX CUCTEM, OCHOBBI KOMIIBIOTEPHOI'O ITPOEKTUPOBAHUS N
MOJE/IMPOBAHUSA POC, PAIMOMATEPUAJIBI " PAJIMOKOMIIOHEHTHI,
TEPMOANHAMMUKA, ®U3NKA.

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

¢ OIIK-1 — CrniocobeH npe/iCTaBUTh aZIeKBaTHYH) COBPEMEHHOMY YPOBHIO 3HAHWH HAyUHYIO KapTUHY
MHpa Ha OCHOBe 3HaHWsI OCHOBHBIX T0JI0YKEHUM, 3aKOHOB U METO/IOB eCTeCTBEeHHbIX HayK U MaTeMaTUKU

¢ YK-6 — CriocobeH oripe/ie/iATh U peai30BbIBaTh IPUOPUTETHI COOCTBEHHOM /1eATETLHOCTU U CIIOCO0BI
ee COBEepIIeHCTBOBAHUS Ha OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHNUe 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
TIK-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

32454




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 32454




Bcero 3a 2 cemectp | 57 |

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/I CEMECTPA
1 2 3 l45/6]7/8 9 [10] 1 12 13 14 15 |16/ 17

Ortu. no|OTu. 1o OTu. Otu. | Otu. 10 | OTu. MO0 | OTU.
2 JIP | 7P APOC | Lo jrp [APKOHTP.PL | b o | J1p, OC | 1o J1p AP 33

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.
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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://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI110M BEIOOp aKTya/IbHOM JIUTEPaTyphl [Ji7Is1 Balllek
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA;

5. https://urait.ru/ — I'naBHast — O6pa3oBaresbHas Tuiardopma FOpaiit. st By30B 1 CCy30B..

CoBpeMeHHbIe TPOoQeCcCHOHANBHBIE Oa3bl 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.

VHdopmalioHHble CIIpaBOYHble 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
HarpapsieHuto 11.05.01 PaduosnekmpoHHble cucmemMbl U KoMn/aeKCbl. [JUCITUTIINHA peann3yeTcs: Ha (akKy/ibTeTe
A PaketHo-kocMuueckoit Texauku BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadezapori A2 TEXHOJTIOT'IA
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJCTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-1 CriocobeH Tpe/CTaBUTh a/IeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHWMM HAyuHYI0 KapTUHY MHpa Ha
OCHOBe 3HaHUSI OCHOBHBIX T0JIOXKEHU, 3aKOHOB U METOZIOB €CTeCTBEHHBIX HayK U MaTeMaTHKU;
ITK-2 CniocobeH OCYyIeCTBATh TPOEKTUPOBAHME KOHCTPYKI[MHM 3/IEKTPOHHBIX CPEJCTB C TPUMEHEHHEM
coBpeMeHHbIX CATIP v nakeToOB NMpUK/IaJHbIX POrPaMM.

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. BopobnéBa. KOHCTPYKIIMOHHBI®
cramu u crtasel: CII6.BITY
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 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 32454



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. BopobbéBa. KOHCTPYKI[MOHHbBIE
ctam U crnasel: CIT6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2008 (10)

KOHTPOJIbHBIE BOIIPOCHL. 2. IToAroToBKa K 3aiure I'. A. Bopobréra, E. E. CknagHoBa, 7
ylabopaTopHoi paboTel. 3. CaMocTosTebHAs FO. A. TleTpeHko. .
rpopaboTKa pasziesioB Kypca. Marepuanosesaenue: CITI6.BI'TY
"BOEHMEX" um. [1. ®. YCTHHOBa,
2020 (6)
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. BopobnéBa. KOHCTPYKIIMOHHBI®
ctamu v criasbl: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBA,
1. TToAroToBKa K 3aIiuTe 1ab0paTopHOii paboThI. 2. 2008 (16-19)
CamocrosiTenibHast IpopaboTKa pa3zienoB Kypca I A. Bopobrésa, E. E. Cxnagoea, 6
’ FO. A. TleTpeHko. .
Marepuanosegenue: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBA,
2020 (10)
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 32454




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

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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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 - CnocoGeH npedcmasumb a0eK8amHyio CO8peMeHHOMY YPO8HIO 3HAHULI HAYYHYI0 KApMUHY Mupa
Ha 0CHOGe 3HAHUSI OCHOBHbIX NO0/10XCeHUll, 3aKOHO08 U Memo008 ecmecmeeHHbIX HAyK U MamemamuKu

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CorocraBbTe 30HbI KpucTa/u3anud. K kakzioli OykBe moz6epuTe COOTBETCTBYIOLIYIO LIU(PY.

A. 1 30Ha KpucTansanum
B. II 30Ha KpucTaniusanuu

B. III 30Ha KpUcTaaM3anuu

1. Mesiko3epHUCTast KOpKa
2. 30Ha PaBHOOCHBIX KPUCTa/l/IOB

3. 30Ha CTOMOYATHIX KPUCTAJIIOB
Ne 2 TIpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE

CorocTaBbTe MeXaHHUeCKHe CBOWCTBA U UX orpefiesieHust. K kaxoii 6ykse rnogbepure
COOTBETCTBYIOLIYIO LUdpY.

A. poyHOCTB
B. Ba3KOCTH
B. miactuyHoCTB

I'. TBEpHOCTD

1. cBOMCTBO MaTepyrasa COIPOTUB/ISTHCS BO3ZIeHCTBHIO BHEIIHMX Harpy30K IPU HEIoCpe/iCTBEHHOM
COTIPYKOCHOBEHHUHU

2. CriocOOHOCTL MaTePUATIOB COMPOTUBRISITHECS BO3/IEHCTBUIO BHEIITHUX HAarpy30K
3. cmtocoOHOCTh MaTepuasnoB AeopMUPOBaTLCS IO/ BO3/IeHCTBUEM BHEIIHHUX Harpy30K

4. criocoOGHOCTL MaTepHasioB COMTPOTHBIATECS XPYTIKOMY Pa3pyLlIeHHI0 TIPH HU3KUX TeMIlepaTypax
Ne 3 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeTbHOCTh
IMocnenoBarensHOCTE HOPMUPOBAHKS KPHUCTA/IOB B TIPOL{ECCE KPUCTA/ITA3AL[|N:

1. cTagus 3aposkaeHus LIeHTPOB (3apo/ibliiieii) KpUCTa/IIN3al[ui
2. cTagusi KpYUCTa/IM3alid Me)KOCHOTO TIPOCTPAHCTBA
3. cragust 06pa3oBaHUs 0Ceit KpUCTA/UTM3ALHHY 2 U 3 TTopsifika

4. craziyust 06pa3oBaHus IIaBHOM OCH - OCH TIEPBOTO NOpsJKa
Ne 4 TlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
3anuiMTe B IpaBU/IbHOM M10C/Ie;0BaTeIbHOCTH CTa/luM NIPOBeJeHNs HeTI0/IHOM 3aKaIku

1. BBIZEPIKKA

2. HarpeB Ha 30 — 50 °C Bbuue Acl
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

3. oX/1aKJeHHe B 3aKaJl0UHOM cpefie
ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET
YT0 Takoe 3BTEeKTHKA

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

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

2. mapaMmeTp peLleTKH

3. yZlenbHBIN BeC MeTasuia

4. pa3mep aTroMa MeTaJsinia

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

Kakue cBolicTBa OTHOCATCS K MeXaHU4eCKOW TPyIIe CBOMCTB:

1. IIOTHOCTR

2. Temneparypa IlIaB/IeHus
3. NJ1aCTUYHOCTh

4. BSI3KOCTb

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTUILIKMTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

TBEP/BIM PacTBOPOM yI7Iepoza B kesie3e-asbda, 06/1ajaromiyii HU3KMMH 3Ha4eHUsIMA TIPOYHOCTH
TBEPLOCTHU:

1. dbeppur
2. mepnuT
3. ayCTeHuT
4. 11leMeHTHUT

HquHTaﬁTe TeKCT, BbI6epI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE apPTYMEHTHI, O6OCHOBLIBE1IOLL[I/IE BLI60p
OTBETOB

Kosrue cTBeHHBIMUM XdpakKTepuCTHUKaMH ITPOYHOCTHU METaJ/lJIOB ABJIAKOTCA. ...

1. pegies1 IpOYHOCTH

2. pusmyeckuii mpeaen TeKy4ecTu
3. OTHOCHUTeJ/IbHOE Y//IMHeH e

4. ynapHas BSI3KOCTb

Ne 10 TTpouuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

OcHoBHast 3a/la4a MaTeprajoBeJeHUA

Ne 11 TTpouuTaiiTe TEKCT, BbIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

oTBeTa
Kaxkoii Buz Tepmudeckoii 00paboTKy MpejHa3HaueH /i CHATUSI BHYTPEHHUX HaIpsKeHUH. .

1. oT)xur

2. HOpMau3aLus
3. 3aKanka

4. oTItyCcK

Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa

[TepechiijeHHBIM TBEP/BLIM PaCTBOPOM BHeJIpeHUs yIiepoa B ajbda-Kese3e, MoydeHHbIM TpU
OXJIAXKIEHUH CTaJIM CO CTPYKTYPOU ayCTEHUTA CO CKOPOCTBIO 0OJIbIle KPUTUYECKOW, HAa3bIBAETCHL. .

1. ieMeHTUT
2. NepynT
3. MapTeHCUT
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4. neneOypuT

ITIK-2 - CnocofeH ocyujecme/simb NpoeKmupogaHue KOHCMpYKYuil 31eKMpPOHHBIX CpedCme ¢ npuMeHeHUem
cogpemenHblx CAIIP u nakemoe npuK/aaoHbiX hpozpamm

Ne 1l

Ne 5

Ne 6

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUILHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kakoe yBeJ/IMUeHHWe y OIITUYEeCKOTro0 MUKPOCKOIIa

1. 10 — 50 pa3

2. 50 - 500 um

3. 100 — 2500 pa3
4. 50 — 2500 HM

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKINA OTBET
Kakue ctaguu Bk/mouaeT B cebsi siro0ast TepMuueckas 06paboTka?
ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET
Crass - 370 ...

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

CorocTaBbTe MexaHUUeCKHe CBOWCTBA U X orpefieneHus. K Kaxaoit Oykee mopbepure
COOTBETCTBYIOIYIO ITUGDY.

A. MpOYHOCTH

B. Ba3kocTh

B. mylactuyHOCTB
I'. TBeppoCTH

1. cBO¥CTBO MaTepyrana CONpPOTHUB/ISATHCS BO3AEHCTBHIO BHEIIIHMX Harpy30K IPH HEII0CPe/iICTBEHHOM
COTIPYKOCHOBEHHUU

2. CriocOOHOCTL MaTePUATIOB COTMPOTUBRISITHECS BO3/IEHCTBUIO BHEIITHUX HAarpy30K
3. cmtocoOHOCTH MaTepuasnoB Ae(opMUPOBATLCS IO/ BO3/IeHCTBHEM BHEIIIHUX HaTrPy30K

CIOCOOHOCTb MaTeprasioB COTIPOTUBIISTHCS XPYTIKOMY pa3pyILeHHFO ITPY HU3KUX TeMIlepaTypax
IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE
CorocTaBbTe CTPYKTYPHBIE COCTAB/ISIOLIE U UX OIIpe/ie/ieHue:

A. AycteHuT

b. ITepnut

B. ®eppur

I'. LlemeHTUT
1. TBepABIi pacTBOp yriepoja B y-Fe
2. TBep/blit pacTBOp yrJiepofa B o-Fe

3. XUMHYeCcKoe coeJUHeHNe JKere3a U yIiepoja.
4. MexaHWuecKasi CMeCh (pepprTa U LjeMeHTHTa BTOPUUHOTO

HquHTaﬁTe TEKCT U YCTAHOBUTE MOC/1€40BaATE/IbHOCTD

[TepeuncauTh CTPYKTYPHI, 0Opa3yromuecs B pe3ynbrare Anddy3r0HHOTO MpeBpallieHus ayCcTeHuTa (1o
Mepe yBe/MueHUsl CTeTleH! Tiepeox/iaXKjeHHs ayCTeHHTa):

1. TpocTUT
2. GeliHUT

3. IepjmT
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Ne 7

Ne 8

Ne 9

4. copbut
[TpouuTaiiTe TEKCT U YCTaHOBUTE MOC/IEA0BaTeIbHOCTD
3arnucarh KnacCUpUKaIIo YI/IepOAUCTBIX CTalel TIPH yCIIOBUM YMeHBIIIeHUs COZepKaHus yIIepoja:

1. 3BTeKTOMHasI CTaslb
2. TeXHUYECKOe >KeJyie30
3. 3a3BTEKTOW/THASI CTa/lb
4. N03BTEKTOW/[Hasl CTa/lb

[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUILHBIN OTBET U 3alTULLINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Iporiecc cHATHUS WCKaXKeHUH KPUCTa/TMUeCKON pellieTKH, YMeHblIeHUs TTIOTHOCTH JUCI/IOKALIUH,
CHWKEHUS] BHYTPEHHUX HAMPSDKEHUH 3a CUeT HeDOoJTbIIIOM HarpeBa MaTepHaa

1. BO3Bpar

2. naiika

3. cBapka

4. erupoBaHue

HquHTaﬁTe TeKCT, BLI6epI/IT€ NMpaBUJ/IbHBIE OTBETHI U 3alMTUIINUTE dPTYMEHTHI, O6OCHOBLIBE1IOLL[I/IE BLI60p
OTBETOB

OT 4ero 3aBUCHUT BPeMS BBIIEPKKH CTa/LHOM JleTaii TIPH TepMHUeCcKor 06paboTke

1. BeJIMUMHBI CEUEHUS IETA/TH
2. pa3Mephl CTa/bHOM AeTanu
3. cocTaga CruiaBa

4. ot BuJia 06paboOTKM

5. cpefpl OXJIaXKAeHUSA

Ne 10 IpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD

OTBETOB
Kaxkue cTpyKTypbl 00pa3yroTCs B pe3y/ibTaTe TIEPJUTHOTO MPeBpalleHus:

1. copbut

2. MapTeHCUT
3. beppur

4. TpOoCTUT

5. aycTeHUT

Ne 11 IpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
Hanuuue 6ykBbI «A» B KOHI]e MapK/ 0003Ha4yaeT, 4To CTaslb...

. dBTOMAaTHas

. COAEPXUT a30T

. BBICOKOKauyeCTBeHHas

. BBICOKOITIpOYHas

. 0000 BLICOKOKAUeCTBEHHAs

U WN -

Ne 12 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3allUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BEIOOD

OTBETOB
K TexHO/MOrMuecKrM CBOMCTBAM OTHOCSITCS:

. TFIOTHOCTh
. IUKBaLUs

. Temreparypa riaBleHust
. CBapvBaeMoCThb

. TETUIOEMKOCTh

U WN -
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