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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUIIVIMHE

K Kon u HanmeHoBaHue TIOKa3atens OleHUBAHUS
gg}fﬁ;ﬂ Konmn HaNMEHOBaHHE pe3yibTaTa 00ydeHHs 1O JUCIUIITHHE
HauMEHOBaHUE WHJIUKATOPa
KOMIIETCHIIH
. KOMIICTEHIIUU JIOCTHXKCHHS
" KOMTICTCHIIUN
Texnomornu | [IK-1 ~ Cnoco6Gen | IIK-1.1.  IIpoBoaut | 3HaTh:
eckas OCYIIECTBISITh aHam3 CBIPbS, | - OCHOBHBIE METOJIBI M CIOCOOBI H3YUEeHHUS
KOHTPOJIb noiryGaOpuKaToB ¥ | CTPYKTYpPBI MATEPUAIIOB, HX (DU3NYECKUE U
COOTBETCTBHS TOTOBOHM TIPOJMYKIIMK | MEXaHUYECKHE CBOWCTBA,
CBIPBS, TIPOM3BO/ICTBA - o0yacTy MPUMEHEHHS Pa3IIMYHbIX
mosrypaOpuKaTOB M | KOMITO3UITMOHHBIX MaTepHaioB B MPOMBIIUICHHOCTH;
TOTOBOU MaTepUaIOB - TEXHOJIOTHIO TEPMUIECKON M XUMHKO-

MIPOTYKIIAN
MIPOU3BOJICTBA
KOMITO3UIIMOHHBIX
MaTepuaioB
TEXHUICCKUM
YCJIOBHSIM 171
cTaHAapTaMm

TEPMHIYECKOH 00Pa0OTKH.

Ymerb:

- IPUMEHSATH METOJIbI CTAHAAPTHBIX
WCTILITAHUH TIO OTIPEIeICHIIO (PU3UKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTHUECKUX
MoKa3areleil UCTIONb3yeMbIX MAaTEPHUAIIOB U
TOTOBBIX H3/ICITHIA;

- OOBSICHATH IPUPOJLY SBICHHUIA TIPU
pa3IUYHBIX (POpMax TEXHOIOTUIECKOTO
BO3/ICHCTBHUS HAa MaTepUAaIbL.

Baaners:

- DKCIEpPUMEHTAIbHBIMH METOAWKaMH U
TEXHUKOU MaTepHAIOBETISCKIX
HCCIIEOBAHUM.

IIK-1.3. BeisBisier u
aHaJTU3UpPyeT
MIPUYUHBI Opaxa
HECOOTBETCTBYIOLIEH
TPOTYKIHN

3HaTh:

- KJIACCU(UKAIIUIO, CBOMCTBA, MAPKUPOBKY
MaTepHaoB;

- 3aKOHOMEPHOCTH, ICUCTBYIOILIUE B
TIPOTIECCE U3TOTOBJICHHS MAIIIWH;

- BAPUAHTHI UCTIOIH30BAHUS MATEPUAIIOB ISt
obecrieueHrsI Ka4ecTBa MPOIYKIIMH U
HauMEHBIIIEH CeOECTOMMOCTH.

YMmern:

- KOHTPOJINPOBATh COOJFO/ICHHE
TEXHOJIOTUYECKOM IMCUUIUIMHBI TIPU
H3TOTOBIICHUU U3ZEITU.

Baagern:

- MeTogaMH BBIOOpa  MaTepwajoB B
TEXHOJIOTHIECCKHX IIPOIIECCax IMPOU3BOACTBA
Y 3KCIUTyaTalluy MaliiH U 000PYIOBaHUSL.

IIK-1.7. IIpoBomut
WCIIBITAHUSI ~ HOBBIX
00pasmoB
MPOAYKIIUH,
paspabaTpiBaeT
TEXHUYECKYIO
JIOKYMEHTAIIHIO

3HaThb:

- pU3HYeCKUe OCHOBBI MaTEPUATIOBEICHUS,
TEXHOJIOTHH TOJIyYCHHUS U 00pabOTKU
MaTepHasoB;

Ymern:

- BBIOUPATh MAaTepHAIIbI C YYETOM YCIOBHI
(YHKIIMOHMPOBaHUS 000PYIOBAHHS;

- BBIOMPATh CIIOCOOBI peaTi3allii OCHOBHBIX
TEXHOJIOTHYECKHX TPOLIECCOB U IPHUMEHSITh
PO PECCUBHBIE METOJIBI IKCILTyaTalluH
000pyIOBaHHSI.

Baapers:

- HaBBIKAMU BBISIBJICHUS TEHJCHIWA B
Pa3BUTHH MaTEPHAJIOBEICHHSI.




2. MECTO IJUCIAIIJIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerennus [1K-1 Cioco6eH ocymiecTBIsATh KOHTPOJIb COOTBETCTBHS CHIPhs, TIOTy(haOpUKaTOB

Y TOTOBOW NPOMYKLIMHU IPOU3BOJACTBA KOMIIO3UIIMOHHBIX MaTEPHAJIOB TEXHUYECKUM YCIOBHUIM U
CTaHZapTaM.
JlanHasi KoMIieTeHIus (POPMHUPYETCs CIASAYIOIIUMHU AUCIUILTHHAMU.

Cragus

HaunmeHoBaHus UCIHUILINHEI

[EEN

TexHOJI0rUsI KOHCTPYKIIMOHHBIX MATEpUaIOB

TexHonornueckoe 060py10BaHue JIsl MOTYYEHHs] COBPEMEHHBIX MaTepHaIOB

Koppo3us u 3anura Matepuanos

KOMHOSI/IHI/IOHHBIC MaTCpHraJibl KOHCTPYKIMOHHOI'O U CIICHWAJIbHOI'O Ha3HAYCHU A

DU3UKO-XMMUYECKHE TPOIIECCHl CTPYKTYPOOOPAa30BaHUS B MATEPUATIOBEICHUT

OcCHOBBI (PU3UKO-XUMHUECKOW MEXaHUKHU

DKcrnepTu3a MaTeEpUaIoB U HAHOMATEPHAJIOB

MO,Z[G.HI/IpOBaHI/Ie MaTCpHaJIOB U MMPOLCCCOB UX IMOJYUCHUA

OO |NO OB~ W(N

[TpousBoacTBEeHHAs TEXHOJOTHYecKas (MPOEKTHO-TEXHOJIOTHYECKas) MPAaKTHKA

=
o

HpOI/I3BO,Z[CTBeHHa$I NpCaAAUTIIIOMHAA IMPpaKTUKa

[ERN
[ERN

IToaroroBka k nponeaype 3amuThl U 3ammra BKP

3. OBPBEM JMCHUIIJIMHBI

OO01mast TpyI0€MKOCTb AUCIUIUIMHBI COCTaBIsIeT S 3a4. enuHuIl, 180 qacos.

JlucuuminHa peanu3yercs B paMKaxX MPakTUYeCKOW MOATOTOBKHU:

dopMa NpOMEKYTOUHOHN aTTeCTaIluu: SK3aMEH

Bun yae6HO# paboThI Bcero | Cemectp
4acoB Ne 5

OO01mast TpyA0€MKOCTh JUCIUTIINHBI, 4ac 180 180
KonrakTHasi padoTa (ay1uTOpHbIEe 73 73
3aHSTHSA), B T.4.:

JIEKIIUNA 34 34

nabopaTopHbIe

MIPAKTHYECKHUE 34 34

TPYIIIOBBIC KOHCYJbTAIUH B TIEPUO]T 5 5

TEOPETUYECKOTO O0YUCHHUS U
MPOMEKYTOYHOM aTTECTALNKU

CamocrosiTesibHasA padoTa CTYAEHTOB, 107 107
BKJIIOYASI HHAHBUAYAIbHbIE H TPYNTIOBbIE
KOHCYJbTAllMU, B TOM YHCJIE:

KypcoBoii mpoekT

Kypcosast pabota

PacuetHo-Tpaduueckoe 3ananne

I/IH,Z[I/IBI/I,Z[ya.HBHOG JOMAIIHEC 3aJaHHUC

CamocrosTenbHas paboTa Ha HOATOTOBKY K 71 71
ayJAUTOPHBIM 3aHATHAM (JIEKLIUH,
NPaKTHYECKHE 3aHATHUS, 1a00paTOPHbIE
3aHSATHS)

DK3aMeH 36 36




4. COOEP KXAHUE JUCHUIIVINHBI
4.1 HaumeHoBaHMe TeM, HX COJIEP:KaHNE H 00beM

Kypc 3 Cemectp 5

O0BeM Ha TEMATUYECKHIT
paszen 1o BUaAaM y4eOHOM

Harpy3KH, 4ac

>
o
Ne Hanmenosanue pasnena o o o &
= <
/1 (KpaTkoe colepKaHue) & = =2
Q o =5 o 3
] ] O E T
= = =
) = R B < (=9 S
= |E 5 & §g=E4
S | 2 5 & Fgzi;
¥ < = S S 28 5o
(5} o ={ ={ = Lg < g
= [ ] I = | H SRRV~
1. Ctpoenue metauioB. CTPYKTypa METAIUTMYECKUX CIIJIABOB.
Knaccudukanust MetamioB. ATOMHO — KPUCTAJLTHYECKOE 4 4

ctpoerne MetamwioB. [Tomumopdusm. CrpoeHre peaabHBIX
KpUCTAUIOB. BHUIBI B3aUMOJCHCTBUS KOMIIOHCHTOB B CIUIaBaX.
JlnarpaMMbl COCTOSTHHA JIBOWHBIX CIIJIAaBOB.

MCTAJIJIOB.

Hedbopmanmst u paspymieHne MeTauioB. MexXaHWYeCKue CBOMCTB

a. Pekpucrammzanus

VYnpyras u mactudeckas aedopmanus. duzndeckas npupoja u
MeXaHu3M Jedopmariin. BiavsiHue ruractuieckoi nedopMaruu
Ha CTPYKTYpY U CBOMCTBa MeTaiuia. Pa3pyliieHre MeTasioB.
Bnusinue HarpeBa Ha CTPYKTYpY U CBOMCTBA MeTala.
MexaHn4yecKre UCTIBITAHUS

4 10

12

JKenezoyrneponucToie CriiaBbl.

Keneso u ero coennHeHus ¢ yriaeponom. JluarpaMma
COCTOSIHUSI Kemne30-1IeMeHTHT. KoMIOHeHTEI, (a3bl 1
CTPYKTYPHBIE COCTABJISIOIINE KEJIE30yTIIEPOAUCTHIX CIIABOB.
Knaccugukanus yriepoancTsIX cTajiei 1 4yryHoB. Mx
CTPYKTypa, CBOMCTBa, MAPKHUPOBKA M NPUMEHEHUE.

12

Teopust ¥ TEXHOJIOTUSI TEPMUYECKON 00pabOTKH cTaid. XMMHUKO — TEpMHUUYECKasi 00padoTKa.

JmarpamMma n30TepMHUYECKOTO paciafa ayCTeHHTA.
IIpeBparienus npu OTHMyCKe 3aKaJICHHOM cTamnu.
Krnaccudukanysi, TeXHOJIOTHS 1 HA3HAYCHHUE BHJIOB
TEPMHUYECKOM 00pabOTKH. BHIbI, TEXHOJIOTHS U Ha3HAYCHHE
XUMHKO — TEPMHYECKOI 00pabOTKH.

6 6

15

KoHCTpyKIIMOHHBIE CTaJIH.

Knaccudukaiuss u  MapkupoBKa. BiusHHE JIErHPYIONINX
3JIEMEHTOB Ha CTPYKTYPY U CBOicTBa craneil. CTtanu ¢ 0cOOBIMU
CBOMCTBaMHU.

HNHcTpyMeHTaNIBHBIE CTAIN

Knaccugukanus, MmapkupoBka, TepMooOpaboTKa u
Ha3Ha4YCHHE.

HBGTHBIG METAJIbI M CIIJIaBbI

AJIFOMUHMH, €r0 CBOMCTBA U MPUMEHEHHE. ATTIOMHUHUEBBIE
CIUJIaBbl, YIPOUHSIEMbIC U HEYIPOUHSIEMbIE TEPMHUUECKOU
00paboTkoii. JInTeliHbie alFOMUHUEBBIC CIIIaBbl. Menb, ee
CBOICTBA U NpUMeHEHHE. MeIHbIE CIUIABBI — JJATYHU U
Opon3bl. X cocTaB, MapKupOBKa ¥ MPUMEHEHHUE.
AHTUQPUKIIMOHHBIE CIUIaBBI HA OCHOBE OJIOBA M CBHHIIA.

10

Hemeramueckue maTepuabl




Knaccudukanms momumepHsix MmatepuanoB. CocTas. 2 6
CBolicTBa U NPUMEHEHUE TEPMOIIACTUYHBIX U
TEPMOPEAKTUBHBIX I1acTMacc. Pe3snHOBbIE MaTepuabl.
CocraB PE3UHBI U HA3HAYCHHUEC KOMIIOHCHTOB. I/I3I[€.HI/I€ u3
pe3unbl. CallbHUKH, TPOKJIAJAKH, PEMHU, TPAHCTIOPTHBIE
JICHTBI, aMOPTHU3AaTOPbI, aBTOIMMOKPLIIIKA U JPYTroc.
TpebGoBaHMsI K pe3MHOBBIM U3EIHUSM.

BCEI'O: 34 34 - 71

4.2. Conep:xaHne NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

HanmenoBanue Tema nIpakTUYeCKOro 3aHATUS K-Bo | Camocrostenshas
pas/ena JUCIUTITHHEL 4acoB , f;f OOTT;BI;; .
ayJUTOPHBIM
3aHATUAM
cemecTp No5
1 Hedopmarus u N3mepenue TBEpIOCTU METAIIIIOB 2 2
paspylieHle METaIOB.
Mexanunueckue MexaHN4YeCKHE UCIIBITAHUSI METAJUIIOB 4 4
UCHBITaHUs META/UIOB. | [Tnactuueckas pedopMarus u 4 4
Pexpucramnmsanus PEKpUCTAIIM3AIINS METAJLIOB
METaJIJIOB.
2 Kenezoyrneponucteie | Jlmarpamma coctossaus Fe — FesC 4 4
CILTaBbI CTpyKTypa 1 CBOWCTBA YIIIEPOIUCTHIX 4 4
CTaJIel
CTpyKTypa U CBOMCTBA YyT'YHOB 2 2
3 Teopus u rexnonoruss | Tepmudeckas o0paboTKa yriepoarCTOM 6 6
TEPMHYECKON cTamu
00paboTKH CTaIIH.
XHUMHUKO — TepMHUYECKas
o0OpaboTka.
4 NHcTpyMeHTaIbHBIC HNHCcTpyMeHTaNTbHBIE CTATN 4 4
CTaJIN
5 LIBeTHBIC METaUTBI U Mennbie 1 aHTU(HPUKIIMOHHBIC CTIIIABBI 4 4
CILTaBbI
HUTOI'O: 34

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIA
VY4eOHBIM MIJITAHOM HE MPEyCMOTPEHO.

4.4. Conep:xaHue KypcoBOIro npoeKTa/padoTsl
VY4eOHBIM MIJITAHOM HE MPEyCMOTPEHO.

4.5. Conep:xxaHnue pacuyeTHO-rpa¢puuecKoro 3ajanus,

HHAUBHUAYAJTbHBIX JOMAIIIHUX 3aJaHUH

VY4eOHBIM MJIAHOM HE MPETYyCMOTPEHO.




5. OHEHOYHBIE MATEPHUAJIbI U151 IPOBEJTEHUA TEKYILIEI'O
KOHTPOJIA, TPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3zanusa KoMneTeHIui
1 Komnerenmusi [1K-1 Crniocob6eH oCyIecTBISATh KOHTPOJIb COOTBETCTBUSI CHIPHS,
noyiyaOprKaToB ¥ TOTOBOM MPOAYKIMH TPOU3BOJCTBA KOMIIO3UIIMOHHBIX
MaTEpPHAIOB TEXHUYECKUM YCIOBUSAM U CTaHJapTaM.

HanmeHoBaHue MHIMKATOPA TOCTIKCHUS

Hcnonbs3zyemble cpecTBa OLeHUBaHUS

KOMITETCHIINU
IIK-1.1. [IpoBomuT aHaIn3 CBIPbSI, Oxzamen,
moiryaOpuKkaToB W  TOTOBOW  MPOIYKITUH cobecedosarue,
MTPOU3BOICTBA KOMITO3UIIMOHHBIX MaTEPUAIOB YCMHBI ONPOC
[IK-1.3. BeusBisier u aHaAIM3UPYET TPHIUHBI Okzamen,
Opaxa / HECOOTBETCTBYIOLIEH MPOLYKIINN cobecedosarue,
YCMHbBLIL ONpocC
T1IK-1.7. [IpoBomuT UCHBITAaHUSA HOBBIX Oxzamen,
00pasmoB MIPOTYKIIH, paspabaTpIiBaeT cobecedosarie,

TCXHUYCCKYIO JOKYMCHTALIUIO

YCMHbLU ONPOC

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JIS IPOMEKYTOYHOM aTTecTAluN

5.2.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a/1aHUIA)

IJIS DK3aMeHa

n/n

HanmenoBanue
pazzaena IUCUUTUIAHBI

Copeprkanuie BOPOCOB (TUIMOBBIX 33JaHUI)

CrpoeHue MeTaJlioB.
Crpykrypa

O6mr1as kiaccuuKaIus METaIoB.

dusnueckre 1 MeXaHNYECKUE CBOMCTBA METAJLIIOB.

MCETAINIMYECKHX CIIJIaBOB.

Kpucrannmuueckue u amopdHbie Tena. X xapakTepuCTHKH.

OneMeHTHl kpuctaorpaduu. I[loHATHE KPHCTATITUYECKOM
pewerku. Ee mimoTHOCTS.

DneMeHTapHas Kpuctajumdeckas pemrerka. (DK )

JleeKThI KPUCTAITUIECKOTO CTPOSHUSI METAJIIOB.

Xapakrep pa3pyleHus] METAJIJIOB.

Kpucrannmzauus METAJLIOB. OCHOBHEBIE HOHSTHUA.
Teopernueckas u peajgbHass TPOYHOCTh MeTasla.

IlepBuunas kpuctannuzanus. CTpOEHUE CTAIBLHOTO CIUTKA.

[TomumopdusmM MeTayios.

OnpeneneHre METaUIMYeCKOro cruiaBa. dassl.

TBepablie pacTBOPbl. XUMHUYECKUE COCIUHEHUS.

MCTOI[I/IKa IMOCTPOCHUA AuarpaMm COCTOSHMUA.

JlnarpaMMbl COCTOSIHUSL JBOMHBIX CILJIABOB.

OnpeneneHre METaUIMYeCKOro cruiaBa. dassl.

Hedbopmarust u
paspylieHne MEeTaJlIoB.

Pexpucramnuzanms

[Tnactuyeckas nedopmanmsi. CKoJIbKEHUE W JTBOMHHKOBAHUE.
SIBneHHe HaKIeIAa.

MexaHnyeckue CBOMCTBA.

Bo3epar u  pekpucraimuzanus. OCHOBHBIE  TOHSITHS.
Hasznauenue. Texnonorus.




METaJUIOB. MexaHNYeCKHe HCITBITAaHUS] METAJIJIOB.
Kene3zoyraepoaucrsie Kommonents! u assl B crutaBax Fe-C.
CILIaBBbI. JHuarpamma cocrosinus Fe-FesC.

[IpeBpaiienue cranei B TBEpAOM COCTOSIHUU.

Uyrynsl. Knaccudukanus. Meroasl monydeHus. MapKupoBKa.
Hasznauenue.

Teopus U TEXHOJIOTHS
TEPMHUYECKON 00pabOTKH
cTajau. XMMHUKO —
TepMUUecKasi oopadoTka.

Tepmuueckass oOpaborka craneil. OCHOBHBIE IapameTpbl
TepMOOOPabOTKH.

@Da30BbIE IPEBPALLECHHS B CTAJISAX IIPU HArpeBe.

[IpeBpamienuss  aycTeHWTa  HpU  PA3IUYHBIX  CTEMEHSX
nepeoxinaxaenus. IlepauTHoe npeBpaimeHne aycreHuta (1o
JarpaMme U30TepMHUECKOro MPEeBPaICHHS).

MapTeHCUTHOE TPEBPALLIEHUE AYCTEHUTA.

[IpeBpaitiieHue rpu HarpeBe 3aKajeHHbIX CTaJeH.

BinsiHMe OTIIyCKa Ha MEXaHUYECKHE CBOWCTBA CTAJICH.

Omxur. Haznauenue. TexHonorus.

Hopmanuzanus. Haznauenue. Texnonorus.

3akanka. Hazgauenue. TexHomorus.

CnocoOsI 3akainku. HazHauenue.

3aKaJO4YHbIE CPEBL.

OTtmyck cTajiei.

3aKaJIMBaeMOCThb M POKAIMBAEMOCTh CTAJIEN.

JledexTrr TepMo0OpabOTKH.

XUMHKO-TEepMHUYECKAs obpaboTka METaJIJIOB. O6mme
3aKOHOMEPHOCTH.

IlemenTanums cranmu. Haznauenue. Pesxxumel.

A3zotupoBanue cranu. Haznauenue. TexHomorus.

[{nanupoBanue cranu. Haznauenue. TexHomnorus.

Juddysnonnas meramnuzanus. TeXHOIOTHSL.

KoHCcTpyKIIMOHHBIE CTaNH.

VYraepoaucTele  KOHCTPYKIMOHHbIE cTanu. Kiaccuduxanms.
Mapkuposka. Haznauyenue.

Binsaue yriepona v MOCTOSHHBIX IIPUMECEH HAa MEXaHUYECKHUE
CBOIICTBA CTaJIEN.

JlerupoBanuble  cranmu.  Omnpenenenue.  Kmaccuduxarms.
MapkupoBka.

BHI/IHHI/IG JIGFI/IpyIOH_II/IX AJICMCHTOB HAa MCXAaHHNYCCKHC CBOﬁCTBa
CTaJIeN.

HuskoyrnepoaucTele JIETUPOBAaHHBIE CTalIM  (LIEMEHTYEMBIE).
Hasznauenune. MapkupoBka.

CpenHeyrnepoaucThle JErMpoBaHHbIE CTANN (YIy4IlIaeMbIe).
Hasznauenune. MapkupoBka.

PeccopHO-TIpyKMHHBIE CTaJIH.

3HO0CoCcTOlKME cTaIN.

[ TaprKOOIUITHUKOBBIE CTAIIH.

Kopposuonnocroiikue cranu.

NHCcTpyMEHTaNIbHBIE CTATTN
Y TBEPJIBIE CIUIABBI.

YraepoaucTele  MHCTpYMEHTalbHbIE  cTanu.  Ha3HaueHwe.
Mapkuposka. Texnonorus. TO.

JlerupoBaHHble =~ MHCTpYMEHTaJIbHbIE cTanu. Has3HaueHue.
MapxkupoBka. Texnonorus TO.

BricTpopexyire CTaJlu. MapkupoBka. Hasnauenue.
Texnonorus TO.

[IItamnoBeie cranu. Haznauenne. MapkupoBka.

Tepasie crmaBbl. Knaccudukanus. Haznauenne. MapkupoBka.




7. L{BeTHBIC METAIUTBI U Knaccudukanus amoMuHuEBBIX CruiaBoB.  Jledhopmupyemeie,
CIIJIaBBbI TCPMHUYCCKHU HC YIIPOUHCHHBIC
ATIOMUHUEBBIC CIIJIABBI.

HedopMupoBaHHbIE, TEPMUYECKH YIPOUYHSIEMBIE AFOMUHUECBBIC
CILIABBI.

JInteliHbIle aJIIOMUHUEBLIE CILJIABLI.

CrieueHHas aIOMHHHEBAs nyapa U CIICYCHHBIC aJITFOMUHHCBBIC
CIIJIaBBbI.

Menb u meauble craBbl. CBolcTBa. [IpuMenenue.

Jlatyns. BinsHue IMHKa Ha MEXaHMYECKUE CBOMCTBA JIATYHU.
MapkupoBka. HazHauenue.

bponsa. Mapkuposka. Haznauenue.

bab0uThl. MapkupoBka. HazHauenue.

8. Hemeramnnueckue CocraB. CBoilcTBA U  NPUMEHEHHE  TEPMOPEAKTUBHBIX
MaTrepHuabl TJIaCTMAcCC.

Pesunsl. CoctaB pe3unbl. HazHaueHne kommnoHeHTOB. M3nenus
W3 PE3UHBL.

5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPUAIOB
JJISL 3aIIMTHI KYPCOBOI0 MPOEKTa/ KYpPCcOBOM PadoThI

Y4eOHbIM MJIAHOM HE NMPETyCMOTPEHO

5.3. TunoBbie KOHTPOJIbHBIE 32]aHUs (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

IIpakTyeckast padora Ne 1. MizmMepenue TBEpIOCTH METAILIOB.
KoHnTpoJibHbIE BONPOCEHI.
UTto Takoe TBEPAOCTH?
MeTtop! onpeieneHrs TBEPAOCTH.
Cy1mHocTh onpeaeneHus TBepAOCTH 1o bpuuenio.
Pexxnmebl i1 onpeaenenyst TBEpAOCTH 10 bpuHeo.
Henocrartku nzmepenus teepaocty o bprneso.
Cy1mHocTh onpeaeneHus TBepAOCTH 1o Poksemty.
Br100p 1rkansl, BeUYHHBI 00IIEH HArpy3KH U TeOMETPHUECKON ()OPMBbI HAKOHEUHWKA 110 PokBemy.
Enunune! n3mepenus teepaocty o bpunemnto u Poksemny.

NG~ LNE

IIpakTHyeckast pabora Ne 2. MexaHN4ecKHEe UCTIBITAHUS METAIIIIOB.
KoHTpo/bHbIe BONpockl
Byl MexaHHUECKUX UCTIBITAHUA METAJIIOB.
Kaxue xapakTeprCTHKH ONPEAEIAIOT IPU UCTIBITAHUN Ha PacTSDKEHUU?
Uro Takoe yaapHas BA3KOCTh?
Kak nmpoBoasTCs HCIBITaHUS Ha yIAPHYIO BA3KOCTH?
UTo Takoe yCcTanocTh, BBIHOCIUBOCTD M MPEEN BEIHOCINBOCTH METAJIIIOB?
Kak ompenensiercs mpezen BBIHOCIUBOCTH?
N3yuenue CTpyKTypbl U CBOWCTB YIJIEPOJUCTBIX CTAJIEH.
IpakTnyeckass padora Ne 3. BimsHue XOnogHOH IutacTHYecKOH neopManmuu M TeMIepaTypbl
PEKPUCTAIUIN3ALMH Ha CTPYKTYPY U CBOICTBA MaJIOyTJIEPOAUCTON CTaIH.
KoHTpoJibHBIE BONPOCHI
1. HaiiTe XapakTepUCTUKY CIIOCOOOB, C MTOMOIIBIO KOTOPBIX OCYIECTBIISIETCS MIacTHUECKas AeOopMariusl.
2. Yro Takoe HaKJIeN WK HarapToBka? Kak M3MEHSIOTCS CBOWCTBA MaTepualia Ipu Hakierne?
3. Uro Takoe TekcTypa aedopMaiuun?
4. OxapakTepusyiiTe mpouecchl Bo3BpaTa U pekpuctainizanuu. Kakoe BiIusHHE OKa3bIBaeT TeMIepaTypa
HarpeBa Ha CBOMCTBA U MUKPOCTPYKTYpY CTayieid?

o E




5. Kak onpenensercs Tper?

6. UTo Ha3bIBaeTCS PEKPUCTAIUIN3ALMOHHBIM OTKHUIOM, €r0 Ha3HaYeHue?

7. UTo Ha3pIBaeTCs XOJOAHOM U ropsiueit 00paboTKoil naBneHreM?

8. Urto Ha3pIBaeTCA KPUTHYECKOH CTENeHbI0 AedopMalnyi, Kakoe BIMSHHE OHA OKa3blBae€T Ha CBOWCTBA
cTaneu?

[pakTnyeckas padora Ne 4. Jluarpamma coctosiHus Fe-FesC.
KoHTpoJibHbIE BOPOCHI
1. Kakue dasbl o6pasyrorcs B cucreme Fe-FesC?
2. YKaxuTe U30TEPMUYECKHE PEAKINH, Ipoucxoaduiue mpu oxnaxaeHuu Ha muausax HIB, ECF, PSK.
3. IlocTpoliTe KPUBYIO OXJaXXACHUS U ONHIINTE MPEBPAILEHHS, IPOUCXOISIINE B JOIBTEKTOUIHOMN CTall U
3a9BTEKTUYECKOM UYyTYHE.
4. Kak cTpyKTypHBIH 1 ()a30BBIi COCTaB CTAIN M YyTyHa 3aBUCST OT COACPIKAHMS yIIIepoAa U TeMIepaTyphl?

IIpakTHyeckas padora Ne 5. V3ydeHne CTPYKTYPHI U CBOHCTB YIIIEPOIUCTHIX CTAJICH.
KoHTpoJibHBIE BOIPOCHI

Kakue napamerpsl TepmooOpaboTku Brl 3HaeTe?

B uem 3akirodaercs nepauTHOE NMpEBpallleHue cTaiei?

[Touemy MapTEHCHUT Ha3BIBAIOT MIEPECHIICHHBIM TBEPABIM PACTBOPOM yriepoaa B Fe,?

Hasnauenue u ycnosus npoBeneHus: 1u(pdy3HOHHOTO OTXKHTa; PEKPUCTAILIM3ALMOHHOTO OT/KHUTA.

Ha3znaueHue 1 ycioBus IPOBEJECHHUS IIOJHOTO U HEMIOJIHOTO OT/KUTa.

Hopmanusanus cranei.

3akaika crauei.

OTIycK CTayei.

Kakoii medexr n mouemy mosBisercss y cranu Mapku 40 mpu 3akajike, €Clid €€ HEeAOTPeTh [0
ONTUMAJIBHON TEMIIEPATyphI?

10. ITouemy mpu 3akainke ctanu 40 c remneparypsl 1100°C nosiBnsiercs 6pak?

CoNoOR~WNE

IIpakTuyeckas padora Ne 6. 3ydeHue CTPYKTYpHl U CBOHCTB UyTYHOB.
KoHnTposibHbIE BONIPOCHI

1. Yro HazbIBaeTCs, YyryHaMu?

2. B 3aBHCHMOCTH OT COCTOSIHUS yIiIepoJia, KAKUMH ObIBAIOT YyT'YHBI?

3. Uro HaszmBaetcs, OenbiM uyryHoMm? Kakumu onHu ObiBaroT mo crpykrype? Kakumum mexaHndeckuMu
cBOiicTBaMH 00JIaIaI0T, M B KaKKUX 00acTsIX mpuMenstorcs bY?

4. Kakue duyryHbl Ha3biBaloTCs cepbiMU? [lOSCHUTH TIpOIlECC CTPYKTYpOOOpa3OBaHUS U yKa3aTh
XUMUYECKUI COCTAB.

5. IlpuBectu mapku CY, Ha3BaTh UX XUMHUYECKHE CBOWCTBA U 00JAaCTh IPUMEHEHHUSL.

6. Kaxkue uyryHsl Ha3bIBaroTCsi KOBKUMH? OOBSICHUTH crioco moryuenns KY.

7. Kakumu OBIBaIOT [0 MHKPOCTPYKTYpE KOBKHE UyTyHbI? [IpuBECTH MapKu KOBKHUX YyTryHOB, Ha3BaTh UX
MEeXaHUYeCKHe CBONCTBA U 0071aCTh IPUMEHEHHUS.

8. Kakwme HeocTaTKM IMEIOT KOBKHE UYTYHBI TIEpe]l APYTUMH YyTYHAMU?

9. Kaxkwue yyryHbl Ha3bIBaIOTCSl BBICOKONPOUHBIME? OOBSICHUTH CIIOCOO MONTyUSHHS.

10. Kakmmu OBIBalOT MO MHKPOCTPYKTYpE BBICOKONPOUYHBIE UYTyHBI? Ha3BaTb MapKu BBICOKOTIPOYHBIX
YYT'YHOB, UX CBOHCTBA, 00JaCTh MPHUMEHEHUS 1 IPEHMYIIECTBA TIepea IPYTUMHU IyTyHAMH.

MpakTnyeckas padora Ne 7. TexHojorus TepMuyecKkoii 00padOTKU CTaNH.
KoHTposabHbIe BOPOCHI
Kaxue mapametpsr TepmMmooOpaboTku Brr 3HaeTe?
B uem 3akirovaercs nepauTHOE MpeBpallieHne cTanei?
[Touemy MapTEHCHUT Ha3bIBAIOT MEPECHIIEHHBIM TBEPIBIM PACTBOPOM yriiepoaa B Fe,?
Hasnauenue u ycinoBus npoBeieHus: TU((y3HOHHOTO OT/KUra; PEKPUCTAIUTN3ALMOHHOTO OT/KHUTA.
Ha3nauenue u yciaoBus IpoBEAECHHS TOJHOTO U HETIOJIHOTO OT)KHTa.
Hopmanuzanusg cranei.
3akainka crajiei.
Otmyck cranei.
Kakoii nedexkr u modemy mnosiBisiercss y ctanu MmMapku 40 THpu 3akajke, €ciIu €€ HEeIorpeTh 10
ONTUMAJTBHOHN TeMITepaTyphI?
[ouemy npu 3akanke ctanm 40 ¢ remneparypsl 1100°C nosBisieTcst Opak

CoNOOR~WNE
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[pakrnyeckas padora Ne 8. MHcTpyMeHTaIbHBIE CTANH.
KoHTpoJibHBIE BOIPOCHI

1. KakoBbI JOCTOMHCTBA M HEJOCTATKU YIIIEPOAUCTHIX HMHCTPYMEHTAJIBHBIX CTaJei?

2. HazoBuTe mnpeuMmylecTBa JETUPOBAHHBIX CTaJed JUIsl PEXYIIEro HMHCTPYMEHTAa IO CpPAaBHEHHUIO C
YIIEPOIUCTHIMU.

3. YkaxuTe MapKu OBICTPOPEKYIIMX CTAICH.

4. Kaxum 00pa3oM JOCTHraeTcsi ynpouyHeHHe ObICTPOPEKYIIUX CTaIen?

5. Kakum TpeOoBaHUSM JOJKHA OTBEYATh CTalb JUIS IITAMIIOB J1e(OPMHUPOBAHUS B XOJOJHOM COCTOSIHUU?
ITpuBeauTe mpuMepbl MapoK CTajek.

6. VYkaxuTe CTany Ui LITAMIIOB TOPSYero 1eOpMUPOBAHHUS.

7. Ut0 cobOoli PEACTABISIOT TBEP/IbIC CILUIABEI?

8. HazoBute kmaccudukauio 1 Ha3HaUYEHNE TBEPBIX CIIABOB.

9. Kakue Brl 3HaeTe 06e3B01b(paMoOBbIe TBEPAbIE CIUIABHI?

IIpakTHyeckas padora Ne 9. CTpykTypa U CBOWCTBA MEIHBIX M MOANIUITHUKOBBIX CILUIaBOB.
KoHTpo/bHbIE BONPOCHI

1. KakoBbI JOCTOMHCTBA M HEJOCTATK! YIIIEPOAUCTBIX HHCTPYMEHTAJIBHBIX CTaJe?

2. HazoBure mnpeuMylecTBa JETUPOBAHHBIX CTaJed Ul PEXKYLIEro HMHCTPYMEHTAa IO CPaBHEHHUIO C
YIJIEPOJUCTHIMU.

3. VYkaxuTe MapKu OBICTPOPEKYIIMX CTalei.

4. Kaxum 00pa3oM JOCTHraeTcsi yHpouyHEHHE OBICTPOPEKYIIUX CTATeH?

5. Kakum TpeOoBaHMSM JIOJKHA OTBEYATh CTAh JUIS MITAMITOB JIeOPMHPOBAHUS B XOJIOJHOM COCTOSIHUU?
[IpuBenuTe npuMepbl MAPOK CTAJIEH.

6. VYKaxuTe CTaqy Ui IITAaMIIOB TOpsiuero 1eopMUpOBaHHUS.

7. UT0 cobo¥ mpeaCTaBIAIOT TBEPABIE CIUIABbI?

8. Ha3zoBute kinaccupukanuio 1 Ha3HAUCHNUE TBEPABIX CIUIABOB.

9. Kaxue Br1 3HaeTe 6e3BobPpaMoBbIe TBEPIBIE CILIABBI?

5.4. Onucanne KpUTEepHeB OLIEHNBAHUS KOMIIETEHIMII U IIKAJIbI OLleHUBAHUS

Ilpu npomexxyrounoi arrecrammu B (opme dK3ameHa, auddepeHIupoBaHHOTO  3ayera,
Qg QepeHIMPOBAaHHOTO 3aueTa MPHU 3alIUTE KypCOBOTO MPOEKTa/padOThl MCHONB3YETCS CISAYIOIas IIKaja
OLICHUBAHUS: 2 — HEYIOBIETBOPUTENBLHO, 3 — YOBJIETBOPUTEIBHO, 4 — XOPOILO, 5 — OTIMYHO.

KpHTepI/I}IMI/I OLICHHWBAaHUA }_'[OCTI/I)KCHI/Iﬁ IOKa3aTelIeH SBIISIOTCS:

Haumenosanue Kpurepuii onienrBanus
MOKa3aTeNs
OIICHUBAHUS

pe3yibTaTa 00y4eHHS

0 JTUCIIUTIIINHE

3HaHUA 3HaHNE OCHOBHBIX METOIOB U CITIOCOOOB M3YYEHUsI CTPYKTYPHI MaTepHAaJIOB, UX
(u3nUecKre 1 MEXaHHMYECKUE CBOMCTBA; 00JIACTH MPUMEHEHUS Pa3INYHBIX MaTEPUAIIOB
B TIPOMBIITUIEHHOCTH; TEXHOJIOTHIO TEPMUYECKON M XUMHKO-TEPMUIECKONH 00paOOTKH.

3Haet knaccuduKaImio, CBOMCTBa, MAPKUPOBKY MAaTEpPHAIIOB; 3aKOHOMEPHOCTH,
JCUCTBYIOIINE B TIPOIECCE M3TOTOBJICHHUS MAIIIMH; BAPUAHTHI HCTIOIb30BAHHSI
MaTeprasIoB Jjisl 00CCIICUCHHS KauecTBa MPOIYKIIMHA H HAUMEHBIIICH Ce0ECTOUNMOCTH

3HaHue GU3NUECKUX OCHOB MaTEPHAIOBEICHHUS, TEXHOIOTHUH MOTyUYEHHsI U 00pa0bOTKH
MaTepraoB

YMeHus YMeHue MpUMEHSTh METOBI CTAHJAPTHBIX UCTIBITAHUI TI0 ONPEICIICHUIO (PU3UKO-
MEXaHUYECKHUX CBOMCTB U TEXHOJIOIMYECKUX MOKA3aTeNeH UCIONb3YEMbIX MaTepHAaiOB
Y TOTOBBIX H3JICTIHI; OOBSCHATH IPUPOY SBICHHUH MPHU PA3THMIHBIX (opMax
TEXHOJIOTHIECKOTO BO3/ICHCTBHSI HA MAaTEPHAIIBI

VYmMmenne KOHTPOJIMPOBATH CO6J'IIO).'[€HI/IC TEXHOJIOTMYCCKON JAUCHUIUIMHBL ~ TIpU
HN3roTOBJICHHUN I/I3,I[CJ'II/If/1

YMeHue BRIOUpaTh MaTepraiibl ¢ YYETOM YCIOBHIA (YHKIIMOHUPOBAHUS 000pYJOBAHUS,
BBIOMpATH CIIOCOOBI Pean3alliid OCHOBHBIX TEXHOJIOTHYECKHUX MTPOIIECCOB M IPUMEHSThH
MTPOTrPECCUBHBIC METOIbI IKCILTyaTalii 000y JOBaHMS.

HaBriku BJ'IaI[CHI/Ie OKCIICPUMCHTAJIbHBIMHA  MCTOJAUKAMU U TEXHHUKOM MATCPUAJIOBCAUCCKUX




HUCCIIEJOBaHUIT

Bnanenne

METOJAMU

BEIOOpA

MaTepraioB
MTPOM3BOCTBA U SKCIUTyaTalliy MAIlIMH B 000PYIOBaHUsL.

B

TEXHOJIOT'MYCCKUX

nporeccax

BJ'IaZ[CHI/Ie HaBBbIKaMH BBISIBJIICHUA TCH}_IGHI_II/Iﬁ B pa3BUTHUH MAaTCPUAJIOBCACHMS.

OneHka TpernojiaBaTesieM BBICTABISIETCS WHTETPAIBbHO C YYETOM BCEX IOKas3areleil W KpUTepheB

OLCHUBAHUA.

OLICHKEI C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHI_II/Iﬁ I10 IOKAa3aTeIi0 3HAHMS

Kpurepnit

ypOBCHB OCBOCHU M OIICHKA

2

3

4

5

3HaHue OCHOBHBIX
METOOB U CIIOCOO0B
H3YYCHHS CTPYKTYPBI
MaTepHajoB, X
¢dusryecKue u
MEXaHUYECKHE

He 3naeT ocHOBHBIE
METO/bI U CIIOCOOBI
W3y4YeHHS CTPYKTYPBI
MaTepHaoB, UX
¢dusryecKue u
MEXaHWYECKUe

3HaeT OCHOBHEIE
METO/IbI M CIIOCOOBI
W3yUYCHHS CTPYKTYPHI
MaTepHajoB, X
¢dusryecKue u
MEXaHUYECKHE

3HaeT OCHOBHBIC
METOJEI M CITOCOOBI
U3YJICHHUS
CTPYKTYPbI
MaTepUasioB, UX
(hu3rUecKue U

3HaeT OCHOBHEBIC
METOJEI U CITOCOOBI
U3YYCHUS CTPYKTYPhI
MaTepUasIoB, UX
(husrUecKue U

MeXaHH4YECKHE
CBOMCTBa; 00JIacTH CBOICTBa; 007acTH  |CBOMCTBa; 007JaCTH  |MEXaHHUUYECKHUE CBOICTBA; 001acTH
MPUMEHEHUSI [PUMEHEHUS MIPUMEHEHUS CBOFCTBA; OONACTH | pyMeHeHMs
Pa3IUYHBIX Pa3IUIHBIX Pa3IUYHBIX MIPUMCHEHUS PasTHIHBIX MATEPHATOB
MaTepHasioB B MaTepHaoB B MaTepHaoB B Pa3MUIHBIX B IPOMBIILTCHHOCTH;
MPOMBIIIJIEHHOCTH; | MPOMBIIIIEHHOCTH; |MPOMBIIIEHHOCTH;, |MaTepuasoB B TEeXHOJIOTHIO
TEXHONOTHIO TEXHOIIOTHIO TEXHOIIOTHIO NMPOMBIIICHHOCTH; | o ryreckoif 1
TEPMUYECKOU U TEPMUYCCKOU U TEPMUYCCKOU U TEXHOJIOTHIO XHMHKO-TEPMITIECKOit
XUMHKO- XUMHKO- XUMHKO- TEPMHUYECKON U OGPAGOTKE, MOMET
TEPMUYECKON TEPMUYECKON XUMUKO-
TEPMHYECKON €PMHUYECKO €PMHUYECKO o KOPDEKTHO
00pabOoTKH. 00paboTKH. 00paboTKH, HO TEPMHUYECKOH
chOpMyIIMPOBATH HX
JOTTyCKaeT 00paboTKH.
CaMOCTOSATEIEHO

HETOYHOCTH

(hOpMyIHPOBOK
3Haer He 3naet 3HaeT TOJIBKO 3Haer 3HaeT KiaccuuKaIuio,
KJ1accu(pHUKaIHIo, KJIaCCU(UKAIIUIO, KJIacCH(UKAITHIO, KacCU(UKaIMiO, |CBOWCTBA, MAPKHPOBKY
CBOIJICTBA, CBOWCTBA, CBOWCTBA, CBOIJICTBA, MaTEpHAJIOB;
MapKHUPOBKY MapKHPOBKY MapKHPOBKY MapKHUPOBKY 3aKOHOMCPHOCTH,
MaTepHaJIOB; MaTepuaos; MaTCpualjios,; MaTepHualoB; ACHUCTBYIOIINC B
3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEpHOcTH, (HIponecce
JICHCTBYIOIINE B JIEHCTBYIOIINE B ACUCTBYIOIINC B JIEHCTBYIOIINE B HU3TOTOBJICHUS MalllMH;
mporecce mporecce nponecce mporecce BapUAHTEI
H3TOTOBJIEHHSI W3TOTOBJICHUS H3TOTOBJICHHS M3TOTOBJICHHS HCIIOIB30BAHMA
MalllMH; BAPUAHTEl | MaiivH; Bapuanter | MAIUAH, BADUAHTBL | yjayyy; gapuanTer | MATCPHAIOB UL
UCIIOJIB30BAHMS VICTIONIB30BAHMS MCTIONE30BAHIS UCTIONE30BaHMs obecrieueHns KauecTsa
MaTepHaIoB JIs MaTePHUAIIOB JJIst MgTepHaHOB AL MartepuanoB s |POAYKIMHI U
o0ecrieueHns o0ecTieueHus OOCCICHCHITA o0ecrieueHns HagMeHBmeH
KauecTBa MPOIYKLMH| KadecTBa Tpomykipy | K& 16CTBa Ka4yecTBa CeDECTOMMOCTH,

. . 1} 1517871 BIa/IceT

Y HaMCHBIIICH Y HauMEHBIIIeH POILYKIHH 1 MIPOIYKINN 1 ACE

HaVMEHbIIICH N JIOTIOJTHUTEITHHBIMU
ce0ecTonMOoCTH ce0eCTOMMOCTH HaMMEHBIIICH

ce0eCTOMMOCTH, HE 3HAHUSAMU

ce0ecTONMOCTH

YCBOMJI €r0 JeTane

3HaHue HUIMUECKUX
OCHOB
MaTepUaIOBEICHHS,
TEXHOJIOTHH
MOJTy9ICHUS U
00paboTKH
MaTepraIoB

He nmaet oTBeTHI Ha
OOIBIINHCTBO
BOITPOCOB

JlaeT HemoJHbBIE
OTBETHI Ha BCE
BOITIPOCHI

3HaeT GpuzNIeCKHe
OCHOBBI
MaTepuaIoOBeICHUS,
TEXHOJIOTHH
MOJTYYESHUS U
00paboTkH
MaTepuasoB, HO He
BCE - MOJTHBIC

JlaeT moHbIe,
pa3BepHYTHIC OTBETHI
Ha TIOCTABJICHHEIC
BOIIPOCHI

Ouenka copMupoBa

HHOCTHU KOMHCTCHI_II/Iﬁ I10 ITOKa3aTeal0 Y MCHUS

Kpurepuit

YpoBEHb OCBOEHHUS U OIICHKA

2

3

4

5

YMeHue npumMeHsTh

He YMCCT NIPUMCHSATDH

YMeeT npuMeHsTh

YMeeT NpuMeHsTh

YMeeT NpuMeHsITh




METO/TBI
CTaHJAPTHBIX
HCIIBITAHUM 110
OTIPEJIETICHNIO
¢hnzuko-
MEXAHUYECKUX
CBOWCTB U
TEXHOJIOTUYECKUX
roKaszaresnei
HCIIOIb3yEMBbIX
MaTepUanoB U
TOTOBBIX U3JICTIHUI;
OOBSCHSTH IPHUPOTY
SIBIICHUH TIPH
pa3nuHbIX hopmax

METO/IBI
CTaHAAPTHBIX
HCTIBITaHUM 110
OTIPEJICTICHUIO
(hnzuko-
MEXaHUUYECKHX
CBOWCTB U
TEXHOJIOTMIECKUX
roKaszaresnei
HCTIOJIb3YEMBIX
MaTepHaoB U
TOTOBBIX H3JICITHIA;
OOBSACHSITH IPUPOIY
SIBICHUH TIPH
pasn4HbIX hopmax

METO/IBI
CTaHIAPTHBIX
HCTIBITaHUM 110
OTIPEJICTICHUIO
(nzuko-
MEXaHMUYECKHX
CBOWCTB U
TEXHOJIOTMIECKUX
roKaszaresnei
HCTIOJIb3YEMBIX
MaTepHaoB U
TOTOBBIX H3JICITHIA;
OOBSACHSITH IPUPOIY
SIBIICHUH TIPH
pasn4HbIX hopmax

METOIbI
CTaHIAPTHBIX
HACTIBITAHUH TI0
OTpEIETICHUIO
(husuko-
MEXaHNYECKUX
CBOICTB U
TEXHOJIOTHYECKHUX
ToKazarenei
UCTIOJNIE3YEMBIX
MaTEepUAIIOB
TOTOBBIX M3EIINH;
OOBIACHATH
MIPUPOJTY SIBIICHUIA
TIPH PA3TAIHBIX

METOJIBI CTaHAAPTHBIX
HACTIBITAHUH TI0
OMpeICIICHHIO (hPHU3UKO-
MEXaHNYECKUX CBOMCTB
1 TEXHOJIOTHYECKUX
ToKazaTenei
UCTIOJNIE3YEMBIX
MaTEPHAJIOB U TOTOBBIX
W3EINIL;, OOBSICHATD
MIPUPOJTY SBJICHUIA TIPU
pa3nu4HbIX popmax
TEXHOJIOTUYECKOTrO
BO3JICHCTBUS Ha
MaTepHabl, MOXKET

KOPPEKTHO
TeXHOiIOI‘I/IIIeCKOFO TeXHOJvIorI/IquKoro TeXHOJvIOH/IquKoro thopmax CHOPMYTHPOBATS HX
BO3JCHCTBUS HA BO3JCHCTBUS HA BO3JCHCTBUS HA TeXHOJUIoqueCKoro CAMOCTOSTEIIBHO
MaTepHralIbl MaTepHralIbl MaTepHualibl, HO HE BO3JICHCTBUS HA

JIOITyCKaeT MAaTepHaIbl

HETOYHOCTHU
Ymenue He ymeer YmMmeer Ymeer YMeeT KOHTPOIUPOBATh
KOHTPOJIUPOBATH KOHTPOJIUPOBATH KOHTPOJIMPOBATH KOHTPOJIUPOBATH coOJIIoIcHNE
COOITIOZICHUE COOJII0JICHUE COOITIOZICHUE COOJII0JICHUE TEXHOJIOTUIECKON
TEXHOJIOTHYECKOMH TEXHOJIOTUIECKOU TEXHOJIOTHYECKOMH TEXHOJIOTUIECKOU JUCHUIIIMHBI IIPU
JOUCLUATIIIMHBI py| AMCIUIUIMHBI IIpA JUCHUIIINHEBI IPU AUCLMIITIMHBI TIPA HU3TOTOBJIEHUU U3ENINH,
HM3TrOTOBJICHUH HA3rOTOBJICHUHA HW3rOTOBJICHUH HA3rOTOBJICHUHA MOKET CaMOCTOSITCIIBHO
U3IEIUNI M3/IeITII W3JICTIAN , HO €CTh M3/IeITHI UX MOJIYYHUTh U

HETOYHOCTH HCIIOJI30BaTh

YMeHue BIOUpaTh
MaTepHuabl ¢ y9eTOM

He ymeeTt BBIOHpaTh
MaTepHuabl ¢ y9eTOM

YMeeT BEIOupaTh
MaTepHuabl ¢ Y9eTOM

‘YMeeT BEIOUpAThH
MaTepuabl

‘YMeeT BEIOMpaTh
MaTepuabl C y4eTOM

YCIOBHI YCIOBHI YCIOBHI YUETOM YCIIOBUI yCIIOBUI
(GYHKIMOHUPOBaHUS |(QYHKIMOHUPOBAHUS  |(YHKIMOHUPOBAHUS |(DYHKIIMOHUPOBAHHUS |(PYHKIMOHUPOBAHUS
000pyTIOBAHHS; 000pyTOBaHHS; 000pyTOBaHUS; 000pyIOBaHNS; 000pyI0BaHNS;
BBIOMPATH CIIOCOOBI  |BHIOMPATH CIIOCOOBI  |BBIOMPATH CIIOCOOBI  |BBIOMPATH CIIOCOOBI  |BBIOUPATDH CIIOCOOBI
peanuzanuu peannzayy OCHOBHBIX |peatn3aii peanuzanuu peanu3ayy OCHOBHBIX
OCHOBHBIX TEXHOJIOTHIECKHX OCHOBHBIX OCHOBHBIX TEXHOJIOTHYECKUX
TEXHOJIOTUYECKHX  |[IPOLIECCOB U TEXHOJIOTUYECKUX  |TEXHOJOTHMYECKUX  ([IPOLIECCOB U
MIPOLIECCOB U MIPUMEHATH MIPOLIECCOB U MpPOLIECCOB U NPUMEHSTH
[IPUMEHSTh [IPOrPECCUBHBIE [PUMEHSTh IPUMEHSTh IPOrPECCUBHBIE
MIPOTPECCUBHBIE METO/bI SKCIUTyaTaIl|H [[IPOT PECCHUBHBIE MIPOTPECCUBHBIC METO/IBI SKCILTyaTalluH
METO/IBI 000pyIOBaHUs METOJbI METO/IbI 000pyIOBaHMUS, MOXKET
9KCILTyaTaluH 9KCILTyaTaluH IKCIUTyaTaluH KOPPEKTHO
000pyAOBaHHUS. 000pyI0BaHus, HO  |00OpyIOBaHHUS chopMyIUpOBaTh UX
€CTh HETOYHOCTH B CaMOCTOSITENBHO
(hopMyIHpOBKax
OueHka copMUPOBaHHOCTH KOMIETEHIMH 10 noka3aTento _Hapbiku
Kpurepnit YPpOBEHb OCBOEHUS U OIIEHKA
2 3 4 5
Bnagenue He Bnageet Bnageer Bnaneer Bnaneer
9KCNIEPUMEHTAIBHBIM | SKCIIEPUMEHTAIBHBIM [9KCIIEPUMEHTAIBHBIM |3KCIIEPUMEHTAIBHBI |3KCIIEPUMEHTAIbHBIMU
U METOOUKAMU M| W METOIAMKAMH H W METOAMKAMH HU|MH METOJUKaMH H|METOAUKAMH u
TEXHUKOU TEXHUKOU TEXHUKOU TEXHUKON TEXHUKON
MaTepUaIOBEJUECKUX| MaTepUATIOBEJUECKUX [MaTEPUATIOBEJUECKIX [MaTepUaIOBeIUECKH |MaTePHAIOBEAUECKUX
HCCIICIOBaHMIA HCCIICTOBAHHUMI HCCIICIOBaHUH, HO|X HCCIICTOBaHMI HCCIICAOBAaHMM, MOXKET
JOITyCKaeT KOPPEKTHO
HETOYHOCTH chopmymmpoBate  HX
(hopMyITHPOBOK CaMOCTOSITETIHHO

BJ'IaZ[eHI/IC MCTOJaMH

He Bnaneetr MmeTogamu

Biageetr MmetogamMu

Bnaneetr meTogamu

Bnaneetr metogamu




BEIOOpa MaTepHalioB|BBIOOpA MAaTEPHAJIOB B [BbIOOpA MaTepHAIOB |BBIOOpa MaTepHasioB |BEIOOpA MaTepHaJIoB B
B  TEXHOJOIMYECKUX|TEXHOJIOTMYECKAX B TEXHOJIOTHUECKUX ~|B TEXHOJIOTHYECKHUX |TEXHOJIOTHYECKUX
nporeccax mporieccax nporeccax mporeccax mpoIreccax
MPOU3BOJCTBA u|IpOU3BOJACTBA U IPOU3BOJCTBA U IIpOMU3BOACTBA IIpOMU3BOACTBA
DKCIUTyaTaluu OKCILTyaTalu MallliH DKCIUTyaTaluu OKCILTyaTalyun OKCILTyaTaluu MallliH 1
MAIIHH 1| 00OpyIOBaHMs MAITHH 1 MAIliH U 000pyIOBaHHS, MOYKET
0GOPYLOBAHHLL. 060pY/IOBaHHSL. 000pYyZOBaHUS, UX |CAMOCTOSTENIHHO NX
WHTEPIIPETUPYET U |TIOIYIUTH U
WCTIOJIB3YET WCIIOJIb30BATh
Brnanenne He Bnaneer naBeikamu |Bnaieer HaBbikamu  |Bnageer HaBbikamu |BraneeT HaBbIKaMu
HaBBIKAMHU BBISIBJIEHNS] TEHICHIINH | BBIABIICHUS BBISIBJICHUS BBISIBJICHUS TCHICHITUI
BBISIBJICHUS B pa3BUTHU TEH/ICHII B TEHJICHIINH B B pa3BUTHU
TEHICHITHH B|MATEPUANIOBECHUS  |pa3BUTHH pa3BuTHA MaTePHATIOBEICHNS,
pa3BUTHH MaTepHuaJIOBEACHN, MAaTCpUAJIOBCACHUA |MOKCET KOPPCKTHO
MAaTEpUAIIOBEACHMUSL. HO JOITyCKaeT chopmympoBaTh UX
HEKOTOPBIC CaMOCTOSITEITEHO
HETOYHOCTH
6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJINYECKOE OBECIIEYEHHUE
6.1. MaTepuajbHO-TeXHHUYECKOe oOecreyeHne
No HaumeHoBaHue crienuaibHBIX TTOMEIICHUN U OcHaIeHHOCTh CIIeIUATBHBIX TTOMEIICHUN U
TTOMETICHHH JIJIST CAMOCTOSITEIBHON PabOTHI TTOMETIICHHUH 711 CAMOCTOSTEIIHFHOU PabOTHI
1 Crienman3upoBaHHbIC AYIUTOPUH JIS Crenmann3upoBaHHas MeOeTb, TEXHUICCKHE
MIPOBE/ICHYSI 3aHATUHN JICKIIMOHHOTO THITA, 3aHATHI | CpeAcTBa 00yUEHUS: KOMITBIOTEP, MMPOSKTOP,
CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX U MIPOEKIIMOHHBIHN 3KpaH.
VHANBUIYAJTBHBIX KOHCYJIBTAIINH, TEKYIIIErO
KOHTPOJIA U IPOMEKYTOUHOH arTtecTannn Y KNe4,
Ne323
2 Crienmanu3upoBaHHas ayIUTOPHS IS Cnenmanu3upoBaHHas MeOeb. Y ueOHO-
TIPOBEICHMS MpaKTHIECKuX 3aHATHH YK4, Ne315 uHbOpMaIMOHHBIE CTeH bl O00pYIOBaHUE U
npubopsl: anektponeyn kamepusie CHOJI-
1,6.2,5.1/11-11M; SNOL 8,2/1100; CHOJI-
1,6.2,5.1/11-M1; npuGOpsI Ik H3MEPEHHUS
TBEPJAOCTH METAILIOB 10 MeTony bpunemnns tun Th
(TLI-2M) u o metoxy Poksemna tun TP (TK-
2M); mukpockomnsl — MMY-3, METAM-P1, EC
METAM PB, MUKPOME]] MET,
nundosanbHbie cTaHkd 3E 881M;
KOJUIEKITUST MUKPOIILITU(OB.
3 UuTanbHbBIN 371 OMOTHMOTEKH IS Crnenmanu3upoBaHHass MeOe)Tb, KOMITBIOTEPHAS
CaMOCTOSITETTFHON pabOTHI TEXHHKa, MOJIKIIIOYeHHAsA K ceTH «HTepHeT» H
UMEIOIIAsl IOCTYII B AJICKTPOHHYIO
WHPOPMAITMOHHO-00pa30BaTENLHYIO CPeTy.

6.2. JInueH3uoHHOE U CBOOOIHO pACTIPOCTPAHsIEMO€e MPOrPaMMHoe ofecreyeHue

No IlepeueHb AMIIEH3MOHHOTO MPOTPAMMHOTO PexBHU3UTHI MOATBEPKAAIOIETO TIOKYMEHTA
obecreueHus.
1 Microsoft 10 Pro Cornamenne Microsoft Open Value Subscription
V9221014 ot 2020-11-01 mo 2023-10-31
2 Microsoft Windows Professional 8.1 Cornamenne Microsoft Open Value Subscription
V9221014 ot 2020-11-01 mo 2023-10-31
3 Kaspersky Endpoint Security 10 o Windows Nel13C8-210811-083720-440-2957



http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/250.pdf

6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. Comuner HO.I1. MarepuanoBenenue [DneKTpoHHEIH pecypc]: yueOHuk s By3os/ Comnanes HO.I1,
Mpsxun E.M.— DBnekrtpoH. TekctoBble naHHbie.— CI10.: XUMU3AAT, 2014.— 784 c.— Pexum
mocryma: http://www.iprbookshop.ru/22533.

2. Comnues FO.I1. TexHomOrusi KOHCTPYKIMOHHBIX MaTEpHAaoB [DIEKTPOHHBINA pecypc]: YUeOHUK IJist
By30B/ Comnnes lO.I1., EpmakoB b.C., [lupaiinen B.FO.— Dnextpon. Tekcrosbie nanubie.— CII0.:
XUMM3JIAT, 2014.— 504 ¢c.— Pexxum mocrtyma: http://www.iprbookshop.ru/22545.

3. E. B. lllonuna, A. A. CratuBko, [IpakTukyMm o MaTepuajioBeIeHUIO : yueOHoe nocodue, M3a-Bo:
BI'TY nm. B. T'. Illyxosa, 2011.- 122c.
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

4. AM. IleticaxoB, A.M. Kydep. MaTepuaioBe/icHuE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTE€pHaJIOB:
VYuebnuk. 3-e uza. — CII0.: U3n-Bo Muxaitnosa B.A., 2005r.-410 c.

5. borogyxoB C.U., I'pedenrok B.®., Cuntoxun A.B. Kypc MarepuanioBeneHus B BOIIPOcax M OTBETaX:
YuebHoe mocodue.-u3a-2-¢, ucnp. u Aoi. — M.: U3a-eo Mammnoctpoenue, 2005. — 288 c.

6. Mapounuk craneii u craBoB[DnekTpoHHsbIid pecypc Ne600]/ITox pen. A.C. 3yOuenko. — 2-¢ u3m.
nepepad. u non. — M: Mammnaoctpoenue, 2003. — 782c.

7. Xynoxopmora, P.H. Matepuanoseaenue. [Ipaktukym [ DneKTpoHHbIN pecypce] : yaeOHoe nocodue /
P.H. Xynokopmosa, @.U. ITanTeneenko, [I.A. XynokopMoB. — DnekTpoH. AaH. — MuHck : HoBoe
sHanue, 2014, — 311 ¢. — Pexum moctyna: http://e.lanbook.com/books/element.php?pll _id=64756

8. AnekceeB, I['.B. BuprtyanpHplii m1abopaTOpHBIA TPAKTHKYM TI0 Kypcy «MarepruaaoBeacHHE)
[DnexTponnbii pecypc] : yueOHoe mocobue / I'.B. Anekcees, .W. bpunenko, C.A. BonorkanuHa. —
Onekrpon. man. — CII6. : Jlams, 2013. — 208 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=47615

6.4. IlepeueHb HHTEPHET PecypcoB
1. Xumuko-Tepmudeckas oopadotka (XTO) meramion
https://www.youtube.com/watch?v=bnkTUowNHKM
2. MapreHcuTHBIE ITPpeBpaLieHUs
https://www.youtube.com/watch?v=5hS4ldbbrEo
3. [Inactuyeckas nedopMaiiss METaNIOB
https://www.youtube.com/watch?v=MHtJLSJ8 30
4, Tak genaroT CTallb.
https://www.youtube.com/watch?v=XP6FS8yrolA
5. http://www.ostmetal.ru/



http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/22545
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134
http://e.lanbook.com/books/element.php?pl1_id=64756
http://e.lanbook.com/books/element.php?pl1_id=47615
https://www.youtube.com/watch?v=bnkTUowNHkM
https://www.youtube.com/watch?v=5hS4ldbbrEo
https://www.youtube.com/watch?v=MHtJLSJ8_30
https://www.youtube.com/watch?v=XP6FS8yro1A
http://www.ostmetal.ru/
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