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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.05 VInTerpypoBaHHbIe CUCTEMbI jleTaTe/IbHBIX annaparoB
rog, Habopa rpynrbl: 2024

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

19 CUCTEM YIPAB/TEHUSA 1 KOMITIBIOTEPHBIX TEXHOJIOT I

3aBepytomui kadesnpoii Marsees C.A., K.T.H., JOLI.




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:

OIlK-1 — cnocobeH TIpUMEHSTb eCTeCTBEHHOHAyuHble U OOIeMH)XKeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHON eI TelTbHOCTH

TICK-4/23 — cnocobHOCTb pa3pabaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO [TOKYMEHTAI[UI0 [jisi GOpTOBOTO
PaJro3/eKTPOHHOTO 000PYAOBAHUS JieTaTe/IbHBIX aliapaToB

@DOopMHPOBaHUIO KOMIIETEHIIUH CTY)KHUT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHUA:

3aBUCHMOCTH MEXaHUUeCKUX, (HM3MKO-XUMHUUECKUX CBONCTB KOHCTPYKI[MOHHBIX MarepuajioB, OT
TeXHOJIOTUM TIPOW3BO/CTBA, CTPYKTYPbl W TEXHOJIOrMM 00pabOTKH; MMeTb Mpe[cTaBieHre 00 OCHOBHBIX
HAyYHO-TEXHUUYECKHUX TMpo0seMax M T[epCreKTHBaX — pPa3BUTHSI  MAaTepUajioOBeleHUsT W TEXHOJOTHH
KOHCTPYKLIMOHHBIX MaTepUasioB;

YMeHusi:

Wcrons30BaTh TO/yYeHHbIE 3HAHWUS B CBOed yueOHOW | TpodeccroHaNbHOM — [eATeTbHOCTH;
060CHOBaHHO BLIOMpATh TEXHOIOTHUM YIIPOUYEHHS U 00pabOTKM KOHCTPYKIIMOHHBIX MaTepUasioB; UCIO/Ib30BaTh
CTaHZAPTHI ¥ [Pyrye HOPMaTHUBHBIE JOKYMEHThI TIPH KOHTPOJIe KaueCTBa U3/e/IHH, TI0/1b30BaThCst 0011[eHay YHOM
U CIIelMaabHOM J/UTepaTypol; B/aJeTh HaBblKaMH I10 aHa/JM3y KOHCTPYKLMOHHBIX MAarephaioB st
000CHOBAaHHOI'0 BLIOOPA MaTePUAsIOB U TEXHOJIOTHI X 00pabOTKH [/11 KOHKPETHOTO U3/Ie/IHS;

HABbIKU:

B 006/1aCcTH KOHCTPYKTOPCKO-TEXHOIOTMUECKOH MOATOTOBKY TIPOM3BO/CTBA 0OBHEKTOB PAKETHON TEXHUKU
1 pa3paboTKK KOHCTPYKTOPCKOM M TEXHOIOTUUECKOM OKYMEHTAL[|H.

IICK-4/23

3HAHUS:

3aBMCUMOCTH MEXaHUUECKUX, (H3UKO-XMMHUECKUX CBOWCTB KOHCTPYKIMOHHBIX MaTepuasoB, OT
TEXHOJIOTUM TIPOM3BO/ICTBA, CTPYKTYphl M TEXHOJOTHM 0OpPabOTKH; HWMeTh Tpe/CcTaB/ieHHe 00 OCHOBHBIX
HAyYHO-TEXHUUECKUX TMpobsemMax U IepCreKTHBaX — Pa3BUTHSI  MATepUasioBeleHUsT W TeXHOJOTHH
KOHCTPYKI[MOHHBIX MaTepHaJoB,;

YMeHUsi:

Vcrionb30BaTh IMOyUYeHHbIE 3HAHHUS B CBoed yuebHOW U TipodecCHOHANBLHOR /IesTe/TbHOCTH;
000CHOBAaHHO BBIOMPATh TEXHOJIOTHUU YIIPOUEHUs] ¥ 00PaOOTKM KOHCTPYKLIMOHHBIX MaTepHasioB; UCIO/Ib30BaTh
CTaH/IapPThI U JIPyTHe HOPMATUBHbBIE ZIOKYMEHTBI TIPH KOHTPOJIe KaueCTBa M3/e/iH, T0/Ib30BaThCsl 00IIieHAyYHOM
U CrHelUajbHON JIUTepaTypoi; B/ajieTh HaBbIKAMU I10 AaHA/JW3y KOHCTPYKIMOHHBIX MAaTephaoB st
060CHOBaHHOTO BLIOOPA MaTEpPHA/IOB M TEXHOJIOTHI WX 00pabOTKH [i/is KOHKPETHOTO U3/1eJTHs;

HABbIKU:

B 06/1aCTH KOHCTPYKTOPCKO-TE€XHOIOTHYECKOM MOATOTOBKY TIPOM3BO/CTBA 00BEKTOB PAKETHON TEXHUKH
Y pa3pabOTKu KOHCTPYKTOPCKOM U TEXHOIOTMYECKOM JOKYMEHTALHH.



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

HaripasJieHUt0 24.05.05 HmezpupoeaHHble cucmembl iemamesbHblX annaparnos.

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

CopepxaHue [UCIUTUIMHBI SIBSIETCS OCHOBOM [yt ocBoenust aucturuivid: COIIPOTUBJ/IEHUE
MATEPUAJIOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ YK-6 — Cnioco0eH orpezie/isiTb ¥ Peasu30BbIBaTh MPUOPUTETHI COOCTBEHHOM AesTeTbHOCTH M CIIOCOOBI
ee COBepILIeHCTBOBAHUS HAa OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HauMeHoBaHHe Pa3je/oB U AMAAKTHYECKHUX eJHHHILY

KYPC
CEMECTP
BCET'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

TICK-4/23

Pa3pen 1. CTpoeHHe H CBOCTBA MeTa/I/IOB M CI/IaBoB. 1.1. TIpUHLMITBI
knaccubukalpu Marepuanos. O6iue TpeGOBaHMUs K MaTepUaIam.
DKCIUTyaTalliOHHbIe, TEXHOJIOTHUeCKHe 1 SKOHOMUYecKye TpeOoBaHwusl,
Tipe/bsiBIIsieMble K Marepuasam. [JedopMarius 1 pa3pylieHre MeTamioB. Buspst
paspylueHusi. MexaHHuecKre CBOICTBA MeTasl/ioB M CI/1aBOB, MeTo/bl MCITbITaHUi
MeXaHMYeCKUX CBOMCTB. 1.2. ATOMHO-KPUCTA//IMUeCKOe CTPOEHHe MeTasl/IoB 1

1 2 craBoB. Jle(eKTbl KpUCTA/UTNUeCKOro cTpoeHust. Juddy3ust B KpHCTa/THIeCKOM 15
Tesle, eé BIUsHKe Ha CBolicTBa MaTeprasos. 1.3. PopMUpoBaHHe CTPYKTYPbI
MeTaJI/IoB U CI/IaBOB B npoliecce Kpyctasaausauu. Knaccudukaums cTpyKTypHbIX
YPOBHeii MeTa//IoB U CI/IaBoB. MeTo/ibl UCC/IeJ0BaHuUsl CTPYKTYPbl MaTepHasIoB.
TexHonoruu GpopMoobpa3oBaHuUs 3arOTOBOK U AeTasei. 1.4. Crocobbl yipouHeHHst 1
(hopmMooOpa3oBaHysi MeTaJIUIOB U CIUIaBOB. BiMsiHUe ruacTHyeckoi AedopMariny Ha
CTPYKTYpY Y CBOCTBa MaTeprasoB. Bo3BpaT ¥ peKpuCTasIM3aLys.

10

10

Paspen 2. CTpoeHue criaBoB. 2.1. TUIbI B3aMMO/EHCTBHS KOMITIOHEHTOB B
1 2 crtaBax. CTpykTypa cniaBoB. 2.2. [ToHsATHs 0 JuarpaMMax COCTOSIHUS CIIaBOB. 12
METO,Z[I/IKH UX IOCTPOEeHUs. Turbr AxarpamMmm COCTOSAHUS. COBpEMeHHl:Ie Cr1I0cofb1
TIOJTyueHHsI CTIJIaBOB M TEXHOJIOrHH (hopMooGpa3oBaHusl.

10

10

Paspen 3. JKesezoyriepopucreie criaBsl. 3.1. CoBpeMeHHble CrIOCO6bI MaCCOBOTO
NPOM3BO/CTBA CTa/M U uyryHa. CTPYKTYpHBIe COCTaB/ISIIOLIMe JKe/e30yTrepoAUCThIX
1 2 cniaBoB. 3.2. /luarpamMma COCTOSIHUS CHCTEMbI CTI/IaBOB ")Keneso:yrnepo,q". 3.3. 15
BnusiHue yrnepoza M OCTOSIHHBIX IPUMeceii Ha CBOHCTBa cTaseil. CoBpeMeHHbIe
croco6bl MO/Ty4eHHUst BBICOKOKAUeCTBeHHbIX CTaseil. 3.4. YriepoaucTbie CTasu.
Knaccudukanust yrnepogucTbix crasneid, MPUHLMITE MapKUPOBKH.

15

15

Paszpen 4. Tepmuueckasi o6padoTka cranm. 4.1. O61pe cBefieHHst KaccudHKaLus
BH/IOB TepMUYECKOH 06paboTKH. 4.2. Pa3oBble MPeBpaleHHs B CIITaBaX JKele30-
yrnepog. IIpeBpaltieHsi pu Harpese (peppUTHO-KapOUAHON CTPYKTYpBI B yCTEHUT.
PocT 3epHa aycrenuta. 4.3. [IpeBpalijeHre epeox/IaK4eHHOr0 ayCTeHUTa B

1 2 (heppHUTHO-LieMeHTHTHbIe CTPYKTYPBI. [jarpaMMa M30TepMHYEeCKOro pacraza 12
repeox/IaKjeHHoro aycreHura. IlepiutHoe npeppaiieHue. 4.4. MapTeHCHTHOe
rpeBpaLlieHye U ero 0CoGeHHOCTH. MapTeHCHT, ero CTpoeH’e, CBOHCTBA. 4.5.
IIpomexxyTouHoe (GeliHUTHOE) TIpeBpalteHye. 4.6. [IpeBpaliieHust Ipy Harpeee
3aKa/IEHHOM Ha MapTeHCHT CTa/M (OTITyCK MapTeHCHUTA).

15

15

Paszpen 5. TexHo/10rusi TepMHYeCcKoii 00padoTKH cTamu. 5.1. OTXKHT, ero BUABI U
HasHaueHue. 5.2. 3aKasnka ctanu. Pexxumsl 3akanku. Cpejibl HarpeBa U OX/1aXeHUst
1 2 TpU 3aKaske craay. Buzpl 3akanku. 5.3. Otnyck cranu. Busipl 1 HasHaueHue 13
ornycka. 5.4. TepmomexaHuueckasi 06pabotka ctanu. TexHomoruu
(hopMo0Opa3oBaHusl U YIIPOUHEHHUsI.

10

10

Paspen 6. TexH0/I0rHH NOBEPXHOCTHOr0 YIIPOUYHeHHUsA cTaju. 6.1. [ToBepxHOCTHast
3aKaska cranu. JlasepHas 1 nyiasMeHHas 3akasnka. 6.2. XMMUKO-TepMUyUecKast

1 2 06paboTKa CTa/u: IleMeHTalys, a30THPOBaHKe, HOHHOE a30THPOBaHUe. 7
HUTpOLleMeHTalys1, 6.3. TeXHOIOrMM HaHeCeHUsl TOHKOM/IEHOYHBIX TIOKPbITH.
J1a3epHasi XMIMUKO-TepMUyecKas 06paboTka.

10

10

Paspen 7. Teopusi 1erup Jlerup 1e cranu. 7.1. Jlerupyronue
3JIEMEHTHI B CTa/IH, WX B/IUSTHYE Ha TNPeBpalleHus u CBOMCTBA CTaJIH.
Knaccudukanpst iernpoBaHHbIX craseil. [IpUHLMITEI MAPKUPOBKU. TeXHOMOrun
TMIPOM3BO/ICTBA BBICOKOIETMPOBAHHBIX CTaseld. 7.2. KoHCTpyKIMOHHbIe cTanu. Obmas
XxapakTepucTuka. CTpouTe/bHble CTanu. MalMHOCTPOUTe IbHbIe LIeMeHTyeMble U

1 2 yayuiiaemble CTaau. BI)ICOKOI’I[JO‘{HLIE CTanu. pr)Kl/lHHI)Ie CTanu. 13
U_[apI/IKOHOALHI/IHH]/IKOBI:IQ cras. TexHonoruu yrnipouHeHus, CBOMCTBA U
HasHaueHue.. 7.3. VIHCTpyMeHTa/bHble CTaau U criaBbl. CoCTaB, TEXHOIOTUA
YTIpOUHeHHs], CBOiCTBa. Pexyijast kepamuka. JIuTeitHoe mpou3sBoACTBO. JIuTeliHble
cranm. 7.4. Kopposust MetasioB. Koppo3MOHHOCTONKME ¥ OKaTMHOCTOMKKE CTalH.
7.5. YKapornpouHsle ctami. OCHOBHbIE KPUTEPHUH )KaporpouyHocTH. CBOMCTBa,
JiIerupytoliue 371eMeHThl, Ha3HaueHue. Cri1aBbl Ha OCHOBe TYTrOIUIaBKHX MeTaJlJIOB.

10

10

Paspen 8. IIBeTHbIe MeTa/L/IbI M cIUIaBbl. 8.1. O630p GYHKLHOHAIBHBIX 1
1 2 MeXaHWYeCKMX CBOMCTB CI/IABOB HA OCHOBE a/TFOMUHMSI, MarHusl, MeJi, LIAHKA U 12
THUTaHA. COBpeMeHHBIE CI10COOLI TI0/Ty4YeHUsI. O6nacT ux TIPUMEHEeHUs.

10

10

Pa3pen 9. HemeTanimueckue ¥ KOMIO3ULHOHHbIe MaTepHasbl. 9.1. Obuias
XapaKTepHCTHKa MaTepHasIoB Ha OCHOBe 101MMepoB. OCOGeHHOCTH CTPOeHMs],
CTPYKTYpBI, CBOHCTB. CTeK/10: HeOpraHu4yeckoe U OpraHu4eckoe, CUTasllbl,

1 2 MeTaIyeckue creksa. ITonmimopdHbie MoaubHKaLMKU yrieposa U HUTprAa Gopa. 9
9.2. KomnosuionHble Matepuainbl. Knaccudukanus, obijas XapakTepHUCTHKA.
BorokHUCThIe, CTIOUCTBIE, JUCTIePCHOHHO-YTIPOUHEHHbIe KOMIT03UThI. CoCTaB,
CTpOeHHe, TeXHOJIOTHH T10/TyYeHHs], CBOMCTBA, NpHMeHeHue.

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. JIaGopaTopHbIii NPAKTUKYM

Ne Homep n
n/n HauMeHOBaHHue

Tema /1ab0paTOPHOro MPAaKTHKyMa

Oo0neMm,

ayp.
yacoB

24144




pasjena
JUCHUIUTHHBI

Paspen 1. Ctpoenue u

JlabopatopHas paboTta 2 "OmnpezeneHre MEXaHUUeCKHX CBOWCTB
MarepuanoB. MeTo/ibl ornpesiesieHust TBEpAoCcTU'. JTabopaTtopHas

1 |cBoiicTBa MeTa//IOB U " o 4
CLUTABOB. pa69Ta 3 "BusiHue riyiacTiyeckor aedopMaliii Ha CTPYKTYpY U
CBOIiCTBa MaTepuasnoB. Bo3Bpar u pekpucTaaiu3anus’.
7 Paszen 2. Ctpoenue |JlaboparopHasi pabora 4 "TIocTpoeHre JarpaMM COCTOSTHUS 7
CI/IaBOB. CILJIaBOB'".
Paszen 3. Jyarpamma cOCTOSsHUS CUCTeMBI CIu1aBoB 'JKene3o-ymiepos”
(koHTpOsBEHAs paboTa). JlaboparopHast pabora 5 "V3yueHue
3 |’Kene3oyriepogucThbie % 4
CLUTABEL CTpXKTyp']':I YITIepOJUCTBIX CTasell U BIWSHUS yI/Iepofa Ha UX
cBoiicTBa".
Pazpen 5.
4 TEXHOHOFHHu JlabopatopHasi paboTa 6 "3akajKa ¥ OTITyCK CTaau". 2
TepMHUYeCKOU
00paboTKu CTasm.
Paspen 7. Teopus
g |[/lerMpOBAHMUS. JlaboparopHasi paboTa 8 "M3yueHne CTPYKTYpbI M CBOWCTB 3
JlerupoBaHHble JIeTUPOBaHHBIX CTasei".
CTanu.
6 Pazpen 8. LigetHbie  |JIaboparophas p.360Ta 10 "JleruposaHue, T('?'pMI/IquKaH 06paboTka, 2
MeTasl/bl U CIJIaBbl. |CTPYKTypa U CBOWMCTBA TUTAaHOBBIX CIJIaBOB'.
Bcero 3a 2 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep n
Ne HaNMeHOBaHue Oo0neMm,
CopepkaHue yueOHOro 3aJaHus
n/n pa3pena 4acoB
AVCIUILTUHBI
1. TTogroToBka K 1abopaTopHeIM paboTam: oopmiieHIe OTUETOB, B
Pazpen 1. Ctpoenue u
1 |cpotictsa metaop u |TOM YHC/Ie M OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI. 2. IloaroTroBka K 6
CLUTABOB. 3amuTe gaboparopHoi pabotel. 3. CamocTosiTesTbHasi MpopadoTKa
pasziesioB Kypca.
2 Pazgen 2. Ctpoenue |1. TloaroToBka K 3aiuTe jjlabopaTopHoii paboTsl. 2. CaMocTosATeTbHAS 6
CI/IaBOB. rpopaboTKa pa3zienoB Kypca.
1. TTogroToBKa K KOHTPO/IBHOM pabore. 2. [ToAroToBKa K
Paspen 3. nabopatopHbIM pabotam: odopMiIeHHEe OTYETOB, B TOM UKCIIE U
3 |’Kesne3oyriepoJuCThie|0TBETOB Ha KOHTPO/IbHBIE BONPOCHI. 3. [ToAroToBKa K 3aiure 7
CII/IaBbI. naboparopHoii pabotsl. 4. CaMocTosiTe/TbHAsE IPOPA0OTKa pa3esioB
Kypca.
Pasen 4. 1. IToaroroBka K 1abopaTopHBEIM paboTaM: odopmiieHre OTUETOB, B
TOM UHCJ/Ie ¥ OTBETOB Ha KOHTPOJIbHBIE BOMpOChL. 2. [ToaroroBka K
4 |Tepmuieckas 0 i pab 3. CamocTosTensHast ipopaboTka 7
06paboTka cram. 3auTe 1aboparopHoi pabotsl. 3. CamocTosiTe/bHast IpopaboTK
pasfiesioB Kypca.
Paspen 5. 1. TToaroToBKa K 1abopaTopHBEIM paboTaM: odopmiieHre OTUETOB, B
5 TexHonorus TOM YMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 2. [Toaroroska K v
TepPMHUYEeCKOM 3aiuTe aboparopHoii paboTel. 3. CaMocTosTe/IbHast IPopaboTKa
00paboTKH cTany. pasfiesioB Kypca.
Paszgen 6. 1. TToaroroeka K jlabopaTopHbeIM paboTam: o(hOpM/IeHHE OTUETOB, B
6 TexHonorun TOM UHCJIe U OTBETOB Ha KOHTPOJIbHBIE BOTMIPOCHI. 2. IToAroToBKa K 6
T10BEPXHOCTHOTO 3amure aboparopHoi paboTsl. 3. CaMocTosiTeIbHast popaboTka
YIPOYHEHHs CTa/li.  (pa3fesioB Kypca.
Paspen 7. Teopus 1. TToAroTOBKA K 1ab0paTopHBIM paboTam: odopmiieHHe OTUETOB, B
- |IerHpOBaHKs. TOM UMCJIe ¥ OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. 2. [ToAaroroBka K 6
JlerupoBaHHbIe 3amqure aboparopHoi paboTsl. 3. CaMocTosiTeIbHast IpopaboTKa
CTaJlu. pasziesioB Kypca.
8 Pa3pen 8. LiBetHeie  |1. [ToAroToBKa K 3aiure gabopaTtopHoi paboTsl. 2. CaMocTosiTebHast 6
MeTaJl/Ibl ¥ CTUIaBbl.  [IpopaboTKa pa3zienoB Kypca.
9 |Paspmen9. 1. CamocTosTebHas MpopaboTKa pas/ienioB Kypca. 6
Hemerannnueckue u
7 24144




KOMITIO3UIJMOHHbIE
MaTepHraJibl.

| Bcero 3a 2 cemecTp 57 |
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAII/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 45 6| 7 9 10 11 12 13 14 15 16| 17
Ortu. o | OTu. 1o OrTu. o OrTu. o Ortu. o | OTu. 110
2 P P OPOC P JP|KouTp.P. P OC TP P [P[3au.

YcnoBHble 0003HaYeHVS:

TP — nuarHocThyeckasi pabora;
Ortu. no JIP — otuet 1o JIP;

OC — yCTHBII 0ONpPOC CTY[€HTOB;
KonTp.P. — KoHTpOsibHast paboTa;
3a4. — 3a4eT.

TEKyIHHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmMax:

e MATHOCTUYECKas paboTa;
e otuet 1o JIP;

e YCTHBIN OMNPOC CTYZeHTOB;
e KOHTpOJbHas pabora.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

® 3dyeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. A. BopobréBa. KoHcTpyKkimoHHbIe cTamu U criaBbl. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa,
2008, 63 3K3.

2.T. A. 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/ — O6pa3oBarenbHas miardopma «FOpaiiT». [ 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
HaripaBJieHHt0 24.05.05 MHmezpuposaHHble cucmembl jemame/bHblX annapamos. [JUCLUMIIMHA peani3yeTcs
Ha ¢akynbTeTe A PakerHo-kKocMuueckoit TexHukd BI'TY "BOEHMEX" wm. [1.®. YctuHoBa Kadenpoit A2
TEXHOJ/IOTMM  KOHCTPYKIMOHHBIX MATEPUAJIOB W IIPOU3BOACTBA  PAKETHO-
KOCMUUECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
OTIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAYUHbIe U OOITeNH>KeHEePHbIE 3HAHHSI, METO/Ibl MaTeMaTH4eCKOTo
aHa/M3a W MOJe/UPOBAHUs], TEeOPeTUUeCKOr0 U 3KCIIepUMEeHTAa/lbHOIO0 HWCC/Ae0BaHUS [ peLleHus
HH)XeHepHBIX 3a/iau NpodeCcCUOHaNIbHON JieITebHOCTH;
[ICK-4/23 crniocobHOCTb pa3pabarbiBaTh TMPOEKTHO-KOHCTPYKTOPCKYIO JOKyMeHTaluw st 6opToBOTO
PaZivio3/1eKTPOHHOT0 000py/{0BaHHs JieTaTe/IbHbIX araparos.

Copep>xaHue JUCLUIVIMHBI 0XBaThIBaeT KPYT BOPOCOB, CBSI3aHHBIX C (POPMUPOBaHUE Y CTy[eHTa KOMIeTeHLIUM
B 00/1aCTH MaTepUasIOBeZIeHHsI M TEXHOJIOTMUA KOHCTPYKIIMOHHBIX MaTepUasoB, HeOOXOAMMBIX /IS TOJTOTOBKU
0aKanaBpoB, CIIOCOOHBIX K CO3/IaHUIO U UCTIOB30BAHUIO HOBBIX MAaTepHaJioB C 33JJaHHBIMU CBOHCTBaMHM, Kak B
HayUHBIX JJab0PaTOPHSIX, TaK U B YCJIOBUSX MTPOU3BO/ICTBA, a TAKXKE B ZIPYTOM TPAaKTUYeCKOH /IeITeTbHOCTH.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuet 1o JIP;
e  YCTHBIM OIIPOC CTY/I€HTOB;
¢ KOHTpO/BHas pabora.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHast pabora
cryzaenra (57 4).
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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. 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 24144



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
odopM/ieHre OTUYETOB, B TOM UHC/IE 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 24144




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
MeTaJl/IOB M CIIaBOB.
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
YcrHbIN
1 9 Pazpgen 4. Tepmuueckas 12 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
15 24144




OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
[onsTHE «TIOMMMOP]U3M».
OTanbl epBUYHON KpUCTa/IA3alvu.

HeopHOpOgHOCTE 110 XMMHUYeCKOMY COCTaBY 110 30HaM MeTa/UIM4eCKOro C/IUTKa — 3T0...
(YKA’KUTE CJIOBOCOYETAHUE B UMEHUTEJ/IbBHOM TIAJJEXKE).

MexaHHW3M TUIaCTHYeCKOH JieopMariii 3aK/II0UaeTcs B IBM)KEHUH U Pa3MHOXKEHUH
(YKAXKUTE CJIOBO BO MH.YHCJIE) ¢ ofHOBpEMEHHBIM
YBeJIMUeHHEeM UX TUIOTHOCTH TI0 KPUCTA/IOrpahuueCKUM TI0CKOCTSM.

CBoiicTBa, KOTOpbIe OMpeesitoTCs TIPY UCTIBITAHMSX MaTepyasioB 1o JefCcTBreM
BHEIITHUX Harpy3o0K — 3T0 CBOMCTBA.

[TepeuncaNTh THTIBI B3aUMOJIEHCTBYS (THTI CIUIaBa) B TBEPJOM COCTOSTHUY KOMITOHEHTOB
B CII/IaBe.

XapakTepuCTHKa U CBOMCTBA CTPYKTYPHOM COCTaBIISIOLIeN «(epput».

BosBpar - 3710...

OT uero 3aBUCUT Ha3HAUEHHE TeMIIepaTyphbl HarpeBa CTaJbHOM JIeTasIu TPH MPOBeIeHUN
eé TepM0o06pabOTKHU?

Kakas cTpyktypa o6pa3yeTcs B pe3y/bTare MepadTHOTO TipeBpaieHus? KakoBa ¢popma
3TOU CTPYKTYPHI?

Bonpocbl 3akpbimoeo muna:

Kpucranniyeckyto pelieTKy XapakTepu3yIoT. . .

-371eMeHTapHasi KpUCTal/inyeckast siueiika
-r1apaMeTp pelleTKH

-TJIOTHOCTD YTIaKOBKU pelLleTK!
-yZe/bHbIA BeC MeTasuia
-KOOpJUHALMOHHOE YUCIIO0

-pasmep aToMa MeTasa

-aTOMHas Macca 3/1eMeHTa

-IIJIOTHOCTh MeTaJ/l/ld
MOHOKPHCT&]UH)I MeTaJ/lJ/IOB...

-TIOJTyYaroT MPY OOMBIINX CKOPOCTSIX OXJ/IaXKEeHHs pacIliaBa

-TIO/TyYaroT MPH OXJIaXKAEHUH PacriyiaBa, 00eCreurBaroIlero poCT TOILKO OFHOTO IIeHTpa
KPHUCTa/UTM3aL[u1

-MMEIOT CBOWCTBA He 3aBUCSILHE OT HarlpaB/IeHUs] KCC/IeJOBaHUS
-aHU30TPOITHEI
-MMEIOT CBOMCTBA OT/IMYAIOIIMECS] OT CBOMCTB TOTO Ke

-TI0JIMKPUCTA//INUe CKOTO MeTajlla
XapakTepHUCTUKU MPOYHOCTU MEeTaJJIOB. ..

-TipefieJl IPOYHOCTU
-pu3nUeCcKUii ipefies1 TeKyuyeCcTH
-OTHOCHTEJIbHOE Y/IMHEeHHe

-yZapHasi BI3KOCTb
K TexHOMOrMsIM MacCOBOTO U KPYTTHOCEPHITHOTO TIPOM3BO/ICTBA META/I/IOB OTHOCSITCS. . .
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-MeTa/l/Typrus

-TIOPOIIKOBAst MeTaJLTyPrHst
-ocaXK/ieHre 13 ra3oBoil (asbl
-BaKyyMHO-[yT'OBOI1 [leperiaB

-CeJIeKTUBHOE Jia3epHOe IJ/1aB/ieHre
Ne 5 BrInonsuTe COOTBETCTBUE BONPOCA U MPAaBUIBHOIO OTBETA.

1-Kak Ha3bIBalOTCs CIJIaBbl, coepKaliue 1o 6,67% yraepoga?

2-TIpu Kakol KOHI[eHTPAL[MH yIiepofia B CI/IaBe CTPYKTypa CIuiaBa Oy/ieT TOBKO
Jiene0ypuT?

3-JleneOypUToM Ha3bIBaeTcs. ..

4-Kakas (ha3a, BXoZsIjasi B COCTaB Jiefle0ypuTa sIB/IIeTCS TBEP/bIM PAaCTBOPOM YITIEpOAa
B JKejie3e-ramma?

5-Kakasi ¢a3a, BXogsIIast B COCTaB jeqe0ypuTa SBIsIeTCss XUMUUeCKUM COeTUHEHHUEM?

A-4,3%C

b- aycrenut

B-uyryHsl

I'-uiemeHTHT

[-MexaHnyeckass CMeCbh ayCTeHUTAa U LieMeHTUTa, Npyu KoHueHTpauuu C=4,3%
E-cranmp

JK-TBEpBIN pacTBOp yIvieposa B Kesie3e-aabda.
Ne 6 JIVKBaIus — 3To...

-XUMUYEeCKasi HEOJHOPOJHOCTD CIIaBa
-HabJ/TF0/1aeTCsl TOMBKO B NpeJiesiax OTIUBKHU (C/TUTKA)
-Hab/roziaeTcst B npefienax JeH/ipuTa

-HEeraTWBHO B/IUSIET Ha MeXaHUYeCKKe CBOMCTBA CrijiaBa
-JleH/IpUTHas! JIMKBALUsI He YCTPaHSeTCs

-JIMKBAIUs 110 y/Ie/TbHOMY BeCy B CJIUTKe YCTPAHSIETCS] OT)KUTOM
-Habsro/IaeTcst Mpy 00pa30BaHUM MEXaHHUECKUX CMeCel

-HabsIroaeTcst Mpu 00pa30BaHUU XUMHUECKOTO COeIUHEHMST
Ne 7 KoHCTpyKIIMOHHBIE yIIepofyCThle CTau 110 KaueCTBY MO paszessoTcs Ha. ..

-00BIKHOBEHHOT'0 KauecTBa C cofiep>kanveM S,P meHee v paBHO 0,1%
-KauecTBeHHbIe ctamu - S,P menee 0,04 u 0,035%
-BBICOKOKaueCTBeHHbIe copepkaigue meHee 0,035%S,P

-0c060 BBICOKOKAUeCTBEHHBIE
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Ne 9

Ne 10

IICK-4/23
Ne 1
Ne 2
Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

-00BIKHOBEHHOI'0 KauecTBa
BBegeHue B CTasib JIETUPYIOIINX 3/IEMEHTOB MOXKET H3MEHSITh/00eCrIeunBaTh. ..

-MexXaHH4YeCcKHe CBOMCTBa B >KellaeMOM HallpaB/ieHUH
-(U3MKO- XMMHUYeCKre CBOMCTBA NPy cofiep>kaHuu 1-2%
-TeXHOJIOTHYeCKHe CBOMCTBA

-TUI KPUCTa/VINYeCKOM pelleTKH CTaau B KonuuecTse 3%
Tepmuueckast 06paboTka MOXKeT 06eCreunTb YIIpOuHeHHe. ..

-J1J151 JTHOOBIX CI/IaBOB

-CI/IaBOB, B KOTOPHIX MIPOTEKAIOT MOJUMOP(dHbBIE ITPeBpaIljeHust

-CIUIaBOB, B KOTOPBIX MPOTEKAIOT (ha30Bbie MPeBpaIlieH st

-CIUIaBOB, B KOTOPBIX MPOTEKAIOT MOJTMMOPQHbIE 1 (a30Bble MPeBpalleHus

-TOJIBKO [JI1 JIETUPDOBAHHBIX cranei

Cpepoii oxnaxkzeHus 1pu 3akaike craau 40XHMA Ha CTpyKTypy MapTeHCHUT MOXKeT
OBITE. ..

-BoZia
-BOZI0BO3/ly1lIHAsl CMeCh
-Macio

-BOJHBIA PacTBOp CO/eil

-BBICOKOCKOPOCTHBIE CTPYH a30Ta ITPHU BbICOKOM /[idaB/IEHHUU

Bonpocbl omKpbimozo muna:

Kaxkue Tpy 30HBI UIMEIOTCS B CTDOEHUU MeTasTMUeCKOro CJTUTKA, TTOYYeHHOTO JTUTHEM?
YTo MO>KHO OTIpeZie/IUTh B pe3y/bTare MakpoaHam3a?

BHyTpeHHee CTpoeHHe MeTajljioB U CTIaBOB, U3yuaeMoe C MIOMOII[bI0 CTeldaIbHbIX
1prbOpPOB (MUKPOCKOTIOB) TIPH OOJIBIIOM YBeTHYeHHUHN N300pakeHUst —3T0 ...

I'pymmna CcBOMCTB, XapaKTepU3YIOLMX CII0COOHOCTL MaTepuasoB BCTYIATh B XMMHYeCKOe
B3aMMOJEeHCTBYE C APYTMMHU BellleCTBAMU U XUMUUECKUMH 37IeMeHTaMH — 3TO
CBOWCTBa.

OO6parumast fedopmMariys, T.e. IOTHOCTBIO UCUe3aroliasi TI0C/Ie CHATHS Harpy3Ku — 3TO

Jedopmanysi.
KonnuecTBeHHbIe XapaKTePUCTUKU TJIACTUYHOCTH (yKa3aTh HauMeHOBaHKe,
0003HaueHue, pa3MepPHOCTB).
B 3aBMCHMOCTH OT KOHLIEHTpaluy KOMIIOHEHTOB B CI/IaBe Pa3/MyaroT /Ba BUZA
TBEPABIX PaCTBOPOB:

[laTb onpesiesieHUe TEPMUHY «4yTyH». [Iepeunc/iuTh CTPYKTYPHBIE COCTABJISIOIIE
YyT'YHOB.

OT uero 3aBUCHT BPeMsi BbIJIEP>KKH CTa/IbHOM JleTajv MpYU TePMHYeCKoii 06paboTke?
[TepauTt, COPOUT, TPOCTHUT: UTO OOIIIETO ¥ B UeM OHU MeXJy OO0l OT/IMuaroTCs?
Bonpochbl 3aKkpbimo2o muna:

B metannax Hab/OAar0TCs [edeKThl KPUCTA/TTUYECKOTO CTPOEHHSI. . .

-TUHEeUHBIe - AWC/IOKalu;

-TOUeUHbIEe - BAKAHCHH,

-TOUeUHbIe - LIEeTIOYKHU BaKaHCI/II\/JI;
-IIOBEPXHOCTHBLIE - TOJ/IbKO ITOBEPXHOCTh MeTaJl/ld;

-IIOB€PXHOCTHBIE - TOJIbKO I'DaHUIIbI 3€PEH.
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TexHoOrUYeCcKre CBOMCTBA CIJIABOB. ..
-00pabaThIBaeMOCTh JIaB/IeHUEM;
-00pabaTbIBaeMOCTh pe3aHUEM;
-TeTJIONPOBOAHOCTD;

-KOPPO3UOHHAasi CTOMKOCTb;

-CBapMBAEeMOCTb.
[n1s coeauHeHus1 feTane B CEpUITHOM TPOM3BO/ICTBE UCIIOIb3YeTCS . ..

-CBapKa;
-MeXaHUUYeCcKoe COeTUHEHNE,;
-1INThE,;
-TIakKa;

-3aKJIETIKU.
CriaBbl cucteMbl Jkene30-yrinepo(C) npu copepyxanuu C 370. ..

-cTasum npu meHee 2,14%C;

-3BTeKTUUecKkui criaB npu 0,8%C;
-3BTeKTOMAHAas cTaab npu 4,3%C;
-nedopmupyembie criaBbl ipyu MeHee 2,14%C;

-TOJILKO JIMTEHHBIE CIJIABhI TIPU cofiepkaHuu bomee 3%C.
Hawnbornee BbiCOKHe 3HaueHUsI IPOYHOCTU cTany 40 MOTyT OBbITh IO/TyUeHbI TIPH. . .

-OT)KHTE;
-HOpMaJTU3allH BhIIIIE, YeM MPU OT)KUTE;
-3aKajlKe C OXJIaKJEHUEM B BOJE;
-3aKaJTKe C OXJIaK/JeHUeM B MacJie;

-3aKaJlKe C OXJIaKJeHUeM B TIOTOKe BO3ZyXa.
[JuarpaMma cOCTOSTHUS CII/IaBOB. ..

-CTPOUTCS B KOOp/IMHATaxX TeMrepaTypa - BpeMsi;
-CTPOMUTCS B KOOPAMHATAX TeMIlepaTypa - KOHL|eHTpaLusi;
-1103BOJIsSIeT ONpe/ie/IuTh TBepAOCThb das;

-KaueCTBEHHO W KOIMYeCTBEHHO OrpefiefisgeT cocTaB ¢as;

-XapakTepu3yeT TIpeBpalljeHu s, TIPOTeKaroll[iie B PABHOBECHBIX YC/IOBUSIX.
BrimyiaBka ctasu B HaCTosiiiee BpeMsi B IIPOMBIIIIEHHOCTH TIPOU3BOAUTCS. ..

-B KUCJIOPOJHOM KOHBepTepe;

-B IYTOBBIX 3/IeKTpoIIeyax - cranu ¢ yrepogoMm Mexee 0,03%;

-B IyTOBBIX 3J/IEKTPOIIeYax BbICOKOJETMPOBaHHbIE CTalH;

-B MH/YKLIMOHHBIX I1eyax TOJIbKO BBICOKOJIETMPOBaHHbIe HU3KOYIVIEPOAUCTbIE CTalH;

-B KMC/IOPOJHOM KOHBepTepe cTaiy, cogepkamye 10-18% Bonbdpama.

19



Ne 8 Hanuuue 6ykBbI «A» B KOHI]e MapKU 0003HAYaeT, UTO CTaslb...
-aBTOMaTHasi;
-COZIep>KUT a30T;
-BbICOKOKaueCTBEeHHas;
-BbICOKOIIPOYHas;

-0c000 BBICOKOKayeCTBeHHasl.
Ne 9 Cpeny HIKe ITepeyrCIeHHbIX BBICOKOYIVIEPOJUCTOM CTabio SIB/ISETCS. .

-12X17;
-Y12A;
-12X18H9T;
-12XH3A;

-Crlkm.
Ne 10 IepeckbIijeHHBIM TBEPBLIM PACTBOPOM BHE/[PEHHSI YI/iepofia B anbda-xenese,

TOTyYeHHBIM TIPH OXJIXKJEHUH CTall CO CTPYKTYPOH ayCTEHUTa CO CKOPOCThIO OOJIbIITe
KPUTUYECKOH, Ha3bIBAeTCH...

-1IeMeHTHT;

-T1epJ/IUT;

-beppur;

-MapTeHCHUT;

-nene0ypur.
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