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[Tpu pazpaboTke paboueil mporpaMMbl yueOHOM TUCIUIUITMHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO mo nHampaBineHuto mnoAarotoBku (crmenuanbHocTH) 35.03.02 «Texnomorus
JIECO3arOTOBUTEIBHBIX " nepeBooOpadaTHIBAOIINX MIPOU3BOJICTBY YTBEPKICHHBIN
MunucrepctBoM oOpa3oBanus 1 Hayku P® «26» utons 2017r., mpukasz Ne 698

2) VYueOHBIM TIaH OCHOBHOM oOpa3oBarenbHOM mnporpamMmbl  35.03.02  «TexHomorus
JIECO3aroTOBUTENBHBIX U JepeBo00padaThIBAIOIIMX MPOU3BOACTB» 00pa3oBaTelbHAas porpamma
HNmxenepHoe J1e10 B JIECONPOMBIIIIICHHOM KOMILIeKce 0/100peH YuensiM coBetom ®I'EOY BO
['AY Cesepnoro 3aypanbs ot «31» mast 2024r. [Iporokon Nel4

Pabouas mporpamMmma yueOHON AUCIUIUIMHBI (MOIYJIs1) OA00peHa Ha 3aceaHuu Kadenpsl
Texauueckue cucteMbl B AIIK ot «31» mast 2024 r. [Tpotokon Ne 10

Dot

-

W.o. 3aBenyromuii kadenpoi A.B. CraBunkuit

Pabouas nporpamma y4eOHOM TUCHUTUIMHBI (MOAYJIS) 0A00peHa METOUUYECKOH KOMUCCHEH

uHCcTUTyTa OT «31» Mast 2024 r. ITpoTokon Ne 8
//% C.M. Katoruna

[Ipencenaresnb METOAMYECKONW KOMUCCHUM MHCTUTYTA
Pa3paboruuk:

Tammanos B.U., mpenogaBarens kadenpsl Texandeckue cuctemsl B AIIK

JAMpeKTOp MHCTHTYTA: __C ppe H.H. Yctunos



1. IlepeyeHb TMUIAHHPYEMBIX pe3yJbTATOB OOy4YeHHUS] 10 JUCHUILINHE,
COOTHECEHHBIX ¢ IJIAHMPYeMbIMH pe3yJbTaTaMH OCBOEHUSI 00pa3oBaTeJIbLHOM

MPOrpamMmmbl
Koo IlepeueHb IUIaHUPYEMBIX
WNunukaTop nqocTukeHust
KomnemeHyuu Pe3ynbTarel 0cBOCHUS pe3ysbTaToB 00Y4EHHS IO
KOMIICTCHIINH
JUCHHUITIIINHE
3Hams.:
Crocoben - CTPOEHHUE U CBOMCTBA
aHaJIM3UPpOBATh H MaTepHaIoB, CyIIHOCTb SIBJICHHUH,
OpTraHU30BBLIBATH HPOUCXOAAINX
o N /-1nk-4 B Marepuaiax B
TEKYILIHMI MOHUTOPUHT
OrnpenensieT pecypcesl, | ycnosusx
TEXHOJIOTUYECKUX .
HEOOXOIUMBIC IS SKCITyaTalluH H3/IeNHiA;
MPOLIECCOB, ONMPENEIAThH .
. BHEJIPECHUS ymeno:
KOHTPOJIBHBI . .
p pa3pa60TaHHbIX Mep no0UPaTh HEOOXOTUMBII
IIK-4 napameTphl U MaTepHal [T H3FOTOBICHHS
pa3pa6aTbIBaTb 110 NOBBIMICHUIO L[eTaneﬁ MalluH, Ha3Ha4YaTb BHU]|
s pexTuBHOCTH 06pabOTKH /ISt TIOTyYeHHS]
KOPPEKTUPYIOLINE MEPBI SKCILTyaTaLHH TpeOyeMBIX AKCIITyaTaIllMOHHBIX
[0 YCTPAHEHUIO . o
yerp KOHCTPYKIIHOHHBIX CBOMCTB NICTAJICH,
BBIABJIICHHBIX enaoemn’
N MaTepUalioB .
OTKJIOHEHHM, C y4ETOM - METOIMKON BBIOOpa
HOpMaTI/IBHbIX KOHCTPYKIIMOHHBIX MAaTCPHUATIOB I
,I[OKyMeHTOB HM3TO0TOBJICHUA 3JICMCHTOB MAalllMH U
MEXaHHU3MOB

2. MecTo TMCHHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHasT JUCHUIUIMHA OTHOCHUTCS K bioxky [ dYactu, (GOpMHPYEeMOH Yy4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUIA.

Jnis w3ydeHusl MUCHUIUTMHBI HEOOXOJMMBI 3HAHUS B OOJIACTH: Mamemamuku, (Qu3uxu,
XUMUU.

Mamepuanogedenue. Texnonocuss ~ KOHCMPYKYUOHHLIX — MAMeEpPUaiog  SBISAETCS
NPEIIECTBYIONICH JUCUUTUIMHON ISl TUCHUIUTHH: « Puzukay, « O3HakomumenvHas NPpakmuxay.

Hucnunnuna uzydaercs Ha 2 Kypce B 4 ceMmecTpe 1o ouHoi (hopme oOydeHus U Ha 3 Kypce
B 5 ceMecTpe 1o 3a04HOM hopme.

3. O0beM TMCHUIIMHBI U BUABI Y4eOHOii padoThI
OO61as TpyA0€MKOCTh AUCHHUIUINHBI cocTaBisieT 144 yacoB (4 3a4eTHBIX €UHUIIBI).

Bun yuebHol paboTbl ®dopma 00yueHus
ouHas 3a04Has
AyIMTOpPHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JlekimoHHoro THMA 32 8
CeMHHapCKOTO TUTIA 32 10
CamocrosiTeJibHasi pa6oTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTepuana JeKIHid, 30 80
MOATOTOBKA K 3aHATHSIM
CamocTOATeNbHOE H3YICHUE TEM 8
WNunuBuayanbHOE 3a1aHUE 14 10
KoHTpoiabHbIE pabOThI - 18




Pedepar 10 -

Bug npomeXyTOYHOW aTTeCTalluu:

DK3aMeH 18 18
O01asi TPy10eMKOCTh:
TacOB 3aU4ETHBIX €IUHUI] 144 144
4 4

4. Copep:xkaHue TUCHUTITHHBI

4.1. Conep:xaHue pa3iesioB T CHUTLITHHBI

No HaumenoBanue paznena
Coneprxanue pasjena

n/m JHUCIUILIMHBI

1 2 3

1 MarepuanoBeneHue Beenenue. TeopeTudyeckue M TEXHOJOTHMUECKHE OCHOBBI
MPOM3BOJICTBA MarepuaioB. (OCHOBBI METaJUTyprUYeCKOro
IIPOM3BO/ICTRA. Martepuaisl, [IPUMEHSIEMbIC B
MAIIMHOCTPOSCHUH M TpubopocTpoeHnu. Kpucramindeckue
pCIIETKH  METaJLJIOB. PeanpHOE CTpOCHHME METaJIOB.

Crpoenue cnnaBoB. JlMarpaMMbl COCTOSHUS — CILJIABOB.
CsolictBa  MetauioB.  JKene3oyriiepoJucTble  CILIABBI.
CTpyKTypHBIE COCTABIISAIOILNE KEJIE30YTIEPOAUCTHIX CILIABOB.
Jluarpamma cocTOsTHUS CIUTaBOB jkene30-1ieMeHTuT Fe — FesC.
Knaccudukanus, MapkupoBka  CcTajeili U YYTI'yHOB.
Tepmuueckass oOpaborka. IloBepxHOCTHas 3akajka CTaJH.
XuMHUKO-TepMuieckas 00padoTka cranu. BausiHue yriepoaa u
IpuMecedl Ha CTPYKTypy M CBOWCTBa cTajeid. Bnusnue
JETUPYIOIUX 31eMEeHTOB. CreluuanbHble CTald M CIUIABHI.
[IBeTHbIe MeTambl W CIUiaBbl. [lomuMepsl, MIACTMACCHI.
Pe3uHbl, KOMIO3UIMOHHBIE MaTepuanbl. JludnekTpudeckue
MaTepuaibl. [IpoBoIHUKOBbIE Marepuaibl. MarHutHele
MaTtepuaibl. OCHOBHBIE METOJIbI IMOJIyYE€HHUSI TBEPIBIX TeIl.
OcHoBBI MTOPOLIKOBOM METAJLTYPIUH. Hamnbuienune
MaTepuaioB. Teopus u npakTHKa (OpMOOOpPa3OBaAHUS
3arotoBok. Krnaccuduxamus crnoco6oB mojiyueHus 3aroToBOK.
[Tpou3BOACTBO 3aroTOBOK crocoOoM nuThs. [Ipon3BoacTBO
3aroTOBOK IUIACTUYECKUM J1€()OPMUPOBAHUEM.




2. [IpousBoacTBo [Ipon3BoACTBO HEpazbeMHBIX coeauHeHuil. (CBapoyHOE
HEpPa3bEeMHBIX MpOu3BOACTBO. DHU3NKO-XUMHUYECKHE OCHOBBI TOJYYCHHS
COCTMHEHMH 1 00paboTka | cBapoyHoro coenuHeHus. Ilaiika matepuanon. [lomyuenue
METaJIOB PE3aHHEM HEpPa3bEeMHBIX COCJIMHCHHH CKienBaHUEM. M3roToBieHHE

nonypabpukaroB W jAeTraneili U3  KOMITO3UIIMOHHBIX
MaTepuaioB. DU3MKO-TEXHOJIOTUIECKHE OCHOBBI TOTYYCHHS
KOMITO3UITMOHHBIX MaTepuanoB. M3roToBleHUE W3IEIUN U3
METaUTHYCCKHUX KOMITO3HITHOHHBIX MaTepUasoB.
OcoOeHHOCTH TIOJYYEHUs] JAeTalied M3 KOMIIO3UIIMOHHBIX
MOPOUIKOBBIX MaTepuaioB. M3rotosnenue nonypadbpruKaToB u
U3JIENHA M3 ABTEKTUYECKUX KOMITO3UIIMOHHBIX MAaTepHAaJIOB.
W3roroBneHue netanieil U3 MOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepuaioB. VI3roToBI€HHE  PE3MHOBBIX  JIETANCH W
nonypadbpukaToB. 3HauyeHHEe 0OpPaOOTKH KOHCTPYKIIMOHHBIX
MaTepuajoB pe3aHueM. Pe3anue u ero OCHOBHEIEC 3JICMEHTEI.
4.2. Pa3nenpl TUCHUILIMHBI U BUBI 3aHATHH ouHas ¢popMa oOyueHus

Ne HaumenoBanwue pa3nerna Jlexumonnor | Cemmnapckor Bcero,

/1 JUCLUILINHBI 0 THIIa 0 THiIa CP 4acoB

1 2 3 4 5 6

1. MarepuanoBeaeHue 16 16 30 62
[Tpoun3BoCTBO HEPAZBEMHBIX

2. COeIMHEHUI 1 00paboTka 16 16 32 64
METAJIJIOB pe3aHuEM

3. DK3aMeH - - - 18

Hroro: 32 32 62 144
3aoyHas (hopma oOydeHust

No HaumenoBanue pazzaena Jlexumonnor | CeMuHapckor CP Bcero,

n/m JUCITATLTUHBI 0 THUIa 0 4acoB

THUIIA
1 2 3 4 5 6
1. | MarepuanoBecHue 2 4 50 56
[Tpon3BOACTBO HEPAZBEMHBIX
2. | coemuHeHuit u 06paboTKa 6 6 58 70
METAJIJIOB pe3aHueM
3. | Dk3ameH - - - 18
Hroro: 8 10 108 144




4.3. 3aHATHS CEMUHAPCKOT0 THIIA

No TpynoeMkocTh
w/n Ne paznena Tena (4ac)
JUCIUILTAHBI
ouHas 3a04Has
1 2 3 4 5
W3yueHre MapKUPOBKH cTasiel 1 0071acTh
1. 1 IPUMCHECHUS 2 2
N3ydenue meroaa onpeaeneHus TBEPAOCTH
2 1 crnocoboM bpunenns 2 2
3 1 N3yuenue meroaa onpeaeneHus TBEPAOCTH 5 i
crnocoboM Poxseria
" 1 W3ydeHue auarpaMmbl COCTOSIHUS CILIABOB 5 i
«Kenezo-yrnepoa»
5 1 Hsy:IeHHe CIocoO0B OMPEEIICHNU MEXaHUUECKUX 5 i
CBOIICTB METaJIIOB
6. 1 W3ydeHnue meToia Mccne0BaHUS 5 i
MaKpOCTPYKTYPbI
W3ydeHnue meToia Mccne0BaHUS
! 1 MUKPOCTPYKTYPBI 2 i
8. 1 N3ydeHnue cnoco60B TepMHUECKOI 00paboTKH 9 5
YIIEPOAUCTON CTamu
9. 5 KoHcTpyKIius u reoMeTpudecKkie napameTpsl 9 i
PEXYILIETro HHCTPYMEHTA (CBEPJIIO).
10. 5 KoHcTpyKius u reoMeTpudecKkie napameTpsl 9 5
PEXKYILEro HHCTPYMEHTA (pe3en).
11 5 KoHcTpyKIust 1 reOMeTpUIecKre mapamMmeTphl 9
pexyIero uHCTpymeHTa (ppesa).
12. 2 N3ydeHne MeTaopexXyuux CTaHKOB 2 2
13, 5 KoHTpomns kauecTBa CBapHOTO IIBA 9
MeTauIorpapUIeCcKuM METOI0M
14, 2 KoHTponb cKpbIThIX e(eKTOB AeTaneit 2
YIBTPa3BYKOBBIM METO/IOM.
15. 2 CBapka 1 HaruIaBKa B pEMOHTHOM IIPOU3BO/ICTBE 2 2
16. 2 Bubpoxayrosast HaraBka 2
Hroro: 32 10

4.4. YyeOHble 3aHATHS, PAa3BUBAOIIME Y 00y4AIOIIMXCH HABBIKM KOMAHIHON padoThl,
MEKJIMYHOCTHbIe KOMMYHUKALMHU, IPUHATHE PellIeHui, JIuJepcKue KayecTBa He

npeoycmomperno OIIOII.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX POeKTOB (padoT) ne npedycmompeno OIIOII.

5. Opranmu3anusi CaMoOCTOSITEJIbHON PadoThI 00y4YAIOIIMXCS MO IUCHUIIIHHE

5.1. Tunsl caMoCTOSATEILHOI PAGOTHI M €€ KOHTPOJIb

Tun camocrosiTe/IbHONH padoThI

dopma 00ydeHust

O4dHasa 3a04Hasn

Texynuit KOHTPOJIb




[IpopaboTka MaTepuaia JEKIIHi,
MOJTOTOBKA K 3aHATHIM 30 TECTHPOBARHE
CamMocTosTenbHOE U3YUYEeHUE TEM 80 TECTUPOBAHUE WU
8 cobeceoBanue
NHauBuayabHOE 3a/1aHKE 14 10 cobeceoBanue
KoHTposibHBIE PabOTHI - 18 3aIuTa
Pedepar 10 - cobecenoBaHme
BCETO YaCcOB: 62 108
5.2. YueOHO-MeTOAuYeCKHEe MATEPHAJIBI 1JIsl CAMOCTOSITE/ILHOI padoThI:
1. Kyckos B.H., I1aynsc B.1O., CMonun H.A. PEMOHT T€XHOJI0THYE€CKOTO

o0opynoBaHus nepepadbaThIBAIOLINX TPOU3BOJACTB. YuebHoe nocodue. - Tromens: Bektop byk,
2013. - 160 c. 50 k3.

2. [Taynbc B.FO. Marepuanosenenue. TexHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEpUAJIOB.
Mertoanueckue yKazaHus i CaMOCTOsITeNIbHOM paboThl. — Tromens: ['AY CeBepHoro
3aypanbs, 2017. — 16 ¢ [DnekTpoHHbIN pecypc].

5.3. Tembl, BHIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YUCHHE:
Paznen 1 «MarepuanoBenenue»
1. Ctpoenue criaBos.
2. Pe3uHbl, KOMIIO3UIIMOHHBIE MAaTEPHAIIBL.
Paznen 2 «IIpon3BoaCTBO HEPA3bEMHBIX COEMHEHUN U 00pabOTKa METAIIOB pE3aHHEM»
3. M3HOC pexylMX HHCTPYMEHTOB.
4. KagecTBo 00pab0oTaHHON TOBEPXHOCTH.

5.4. Tembl pedepaToB:
HcTopudeckuii aclieKT pa3BUTHS MAaTEPHUATIOBEICHUSI U TEXHOJIOTHU MaTEPUAIIOB.
[TpupoHBIE HCTOYHUKH MaTEPHAJIOB.
BnusiHue yriepoja v MoCTOSIHHBIX TpUMecei Ha CBOMCTBA CTalH.
OO6nactu npuMeHeHus: a30THPOBAHUS.
3HaueHNe MOBEPXHOCTHOTO HaKJIeNna B MallTMHOCTPOCHUH.
Cnnasel ¢ 3¢ peKkToM «aMaTu GOpMbI».
OO6acTi MPUMEHEHHS ATFOMUHUEBBIX CIIABOB.
OO6nacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHAIIOB.

©ooNo A LDdDE

OcHOBHBIC MCTOJbI MTOJYUCHUA 3arOTOBOK 1 JIeTajei.

[HEN
o

. I3roToBieHne pe3nHOBBIX JeTanei u nonyhadprKaToB.

[EEY
[EEY

. TexHomormdeckas cxema COBPEMECHHOT'O MCTAJLTYPIrUiUCCKOro nNpou3BoACTBA.

[EEN
N

. IIpoyKuyst 4epHOU ¥ IBETHOM METAJLTYpPIHH.

[EEN
w

. MaTCpI/IaJ]LI IJI TIPOU3BOACTBA YyTr'yHaA.

[N
SN

. [IpsiMoe BoccTaHOBIICHHE Keje3a U3 pya (KapOoTepmusi).

[EN
a1

. IlpousBoscTBo uyryna. 16. [leperuraBHbie IpoIiecChl TPOU3BOICTBA CTAIH.

[EEN
~

. COBpCMeHHoe COCTOSHHE U NECPCICKTUBLI PAa3BUTUA JIUTHA IMPU ITPOU3BOACTBC I/ISJIG.]'H/Iﬁ
MAaIInHOCTPOCHUS.

18. ®dusznuecKkue 0OCHOBBI (HOPMOOOPA30BAHNUS JIUTHIX 3aTOTOBOK.



19.

21.
22.

23.
24,

25.

26.
27.

28.

29.
30.

Jlutelinple CBOMCTBA CIUIABOB M WX BIMAHHUE HA KauecTBO OoTIUBOK. 20. OcoOeHHOCTH
W3TOTOBJICHHS OTJIMBOK HEIIPEPBIBHBIM JIUTHEM.
[TprMeHEeHHE SITACTUYHBIX CPEJI B TUCTOBOM IITAMITOBKE.

[TomryueHne cBapHBIX MPSMOIIOBHBIX U CIIUPATHHOIIIOBHBIX TPYO (TEXHOJOTHSI COPTAMEHT,
MIpUMEHEHHE).

MexaHnyeckue UCTIBITAHUS METAJUIOB (3aMep TBEPOCTH).

BricokockopocTHbIE cIOCOOBI 1e(OPMHUPOBAHUS, BIUSIHUA CKOPOCTH J1e()OPMHUPOBAHUS HA
IPOYHOCTHBIC U IJIACTUYECKHUE CBOWCTBA.

IIpumeHeHne nazepHON TEXHOJIOTUU B BOCCTAHOBUTEJIBHOM HAaIlJIaBKE

JieTajiell aBTOMOOMIIECTPOEHUS.
XomoiHas cBapKa — KaK CIOco0 COeIMHEHHs IETajlei B TBEPJOM COCTOSIHUH.

IIpuMeHeHne 3JIEKTPOHHO-IYYEBOM CBApKd Uil COCIMHEHMS JKAPONPOYHBIX CTaJIeH
0OJBIINX TOJIIKH.

OcoOeHHOCTH COEIMHEHHUS 3aroTOBOK MajblX TOJIIUH B MHMKPOIEKTPOHUKE U
prUOOPOCTPOCHUH.

yHLTpaSBYKOBaH CBapKa IBCTHLBIX MCTAJIJIOB.

HcTopus pa3BUTHS CBapKU U CBAPOYHOI'O ITPOU3BO/ICTBA.

6. @oHJ OIEHOYHBIX CPEIACTB /Jisi NPOBeIeHHs] MPOMEKYTOYHOH aTTecTaluu
00y4YaKIIUXCS M0 TUCHHILINHE
6.1 IlepeuyeHb KOMIETEHHMHA W OIEHOYHBIE CPEICTBA HHIMKATOPA JAOCTUKEHHS

KOMIIeTeHLM i
Koo [Iepedens muIaHupyeMBbIX HanmenoBanue
WNHaukaTop AOCTHKEHUS
KomMnemeHyuu PE3YyIbTAaTOB O6y‘-I€HI/IFI 110 OLICHOYHOI'0 CPCACTBA
KOMIIETEHIIUU
JUCHUIIINHE

3Hamb: TecT
- CTPOEHHUE U CBOMICTBA DK3aMeHaIMOHHBIH
MaTepHaloB, CyIHOCTh SIBJICHUH, 6
MMPOUCXOAATIIUX HJIET
B Marepualax B

N /I-1nk-4 YCIOBUSIX JKCILTyaTallUuK

Ornpenenser pecypcesl, M3JICIHIL; yMemp:

HEOOXOIUMBIE IS - noI0MpaTh HEOOXO MBI

BHEJIPEHHUSI Marepua Ui U3rOTOBICHUS

6 JeTajiel MallliH, Ha3Ha4yaTh BU/I
TIK-4 paspadOTAHHBIX MCP 110 00pabOTKHU JUISl IOTYYCHUS

ITOBBIIIICHU IO Tpe6yeMLIX 9KCIITyaTallMOHHBIX

3¢pHEKTUBHOCTH CBOMCTB J€Taseln;

AKCILTyaTaIH énadenty:

KOHCTPYKIIMOHHBIX - METOIHKON BEIOOpa
KOHCTPYKLMOHHBIX MAaTePHAIIOB JUIs

MaTcpHraIoB TPyKIL p .
MU3TOTOBJICHUA 3JIEMCHTOB MAIIIUH U
MEXaHHU3MOB

6.2. llIxkajabl OLleHHBAHUA

IIaTudaanbHas mKajaa OCHUBAHUA YCTHOI'O IK3aMEHa




OrneHka

Onucanue

OOyuarommuiicss JEMOHCTPHPYET TITyOOKHE 3HAHUS B CTPOCHUE M CBOMCTBA
MaTepuasoB, CYIIHOCTU SBJICHHUH, MPOUCXOSIIUX B MaTepUaiaXx B yCIOBUAX
SKCIUTyaTaluy U3AeNuii; YMEHUs NoaA0MpaTh HEOOXOAUMBIN MaTepua Jist
M3TOTOBJICHHUS JIeTalel MallllH, Ha3Ha4aTh BUJI 00paOOTKHU AJIs OTydeHUs
TpeOyeMbIX IKCIUTyaTallUOHHBIX CBOWCTB JieTaliell; BiIajleeT METOAMKOU BhIOOpa
KOHCTPYKLMOHHBIX MaT€pPHAJIOB JJIsl U3TOTOBJICHUS JIEMEHTOB MAIllH U
MEXaHU3MOB, OTBEYAET Ha BCE JIOTMOJIHUTEIbHBIE BOIIPOCHL.

OOyuaromuiicsi TeMOHCTPUPYET 3HAHUS B CTPOCHHE M CBOWMCTBA MaTEPHAJIOB,
CYIIHOCTH SIBJICHUM, MPOUCXOIAIIMX B MaTepuajgax B YCIOBUSX SKCIUTyaTalluu
W3ICNUN; YMEHHS oA0MpaTh HEOOXOIMMBINH MaTepHall JUIsl K3TOTOBJICHUS JeTaJICH
MallliH, Ha3Ha4yaTh BUJ 00paOOTKHU IS TTOTYICHHS TPEOYyEMBbIX IKCIITyaTallHOHHBIX
CBOWCTB JIeTaJiei; BlIaIeeT METOAUKON BHIOOpA KOHCTPYKIIMOHHBIX MaTEPHUAIIOB IS
W3TOTOBJICHHS AJIEMEHTOB MAIIMH M MEXaHWU3MOB, MPHU 3aTPyJHEHUU B OTBETE Ha
OJIUH U3 JIOTIOJIHUTEIIbHBIX BOIPOCOB.

O6yanOHIHI>'IC${ ACMOHCTPUPYCT IMOBCPXHOCTHBIC 3HAHHWA B CTPOCHUC U CBOMCTBA
MaTeprajIoB, CYIIHOCTHU HBHGHHfI, MNpOUCXOAAIINX B MaTCepHalaXx B YCIOBUAX
IKCILTyaTauu I/I3I[e.]'II/II‘/'I; AOIYCKACT HETOYHOCTH B noz[6ope H606XOI[I/IMOFO
MaTtcpurajia ajisd U3roTOBJIICHUSA JeTane MalllMH U Ha3HaueHUE BUAA 06pa6OTKI/I JJIA

MOJIYUYCHUA Tpe6yeMHX 9KCILTYaTallTUOHHBIX CBOMCTB I[eTaneﬁ; BJIaAC€CT HC B
MOJTHOH MCpEC MeTOI[HKOﬁ BBI60pa KOHCTPYKINUOHHBIX  MAaTC€pHUajioB  IJIA
HU3roTOBJICHHUA  J3JICMCHTOB MalllMH W MCXAaHHM3MOB, OTB€Ya€cT Ha  BCC
AOHNOJHHUTECIBHBIC BOIIPOCHI, 3aTPYAHUTCIbHBIC OTBETbBI Ha JOINOJIHUTCIBHBIC
BOIIPOCHI.

OOyuaromuiics J€MOHCTPUPYET OTCYTCTBME 3HAHUII B CTPOEHUE U CBOMCTBa
MaTEepUajoB, CYLIIHOCTU SIBJICHHUI, MPOUCXOIAIIMX B MaTepualax B YCIOBHUAX
JKCIUTyaTalluu W3JEJIUi; He yMeeT noaOuparb HEOOXOJUMBIM Marepuayl s
M3rOTOBJIEHUS JETajeil MalluH, He MOKeT Ha3HayaTb BHUJA OO0pabOTKM s
MOJIy4eHHUs1 TpeOyeMbIX HKCIUTyaTallMOHHBIX CBOWCTB J€Talel; He BiaJeeT
METOJIMKON BbIOOpa KOHCTPYKIIMOHHBIX MaTepUaoB JJi U3TOTOBJICHUSI SJIEMEHTOB
MalIH U MEXaHU3MOB.

HIka/jia oueHMBaHUS TECTUPOBAHMS HA JK3aMeHe

%o BBLINIOJTHECHUS 3aJaHUA Bana nmo 5-0aabHOU cucTeMe

86 — 100 5

71-85 4

50-70 3

menee 50

6.3. TunoBble KOHTPOJIbHbIE 32/IaHUS JIM HHbIE MATePHAJIbI:

VYKa3aHbl B IPUIOKEHUN 1.




7. IlepeyeHb OCHOBHOM W JONOJHHUTEILHON YUeOHOI JuTEpPaTyphbl, HEO0OXOAUMOM J1JI
OCBOEHHSI THCIUIIJIHHBI

a) OCHOBHas JIuTeparypa

1. Connues, 0. I1. Marepuanosenenue : yaeonuk st By3os / FO. I1. Connres, E. U.
[psixun ; mon pemakiueit FO. I1. ComuneBa. — 7-¢ 3. — Cankr-IletepOypr : XUMU3 AT,
2020. — 783 ¢. — ISBN 078-5-93808-345-6. — Texkcr : anexrponHsiii // LudpoBoi
obpazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97813.html (nara obpamenus: 30.05.2021). — Pexum gocrymna:
JUIsL aBTOPU3UD. I10JIb30BaTEIEN

2. TexHONOTMs KOHCTPYKLIMOHHBIX MaTEPUANIOB : yueOHoe rocodue s By3oB / A. I,
Aunekcees, 0. M. bapon, M. T. Kopotkux [u ap.] ; nox pexakuueit M. A. [llatepun. —
CankrtllerepOypr : [Tomutexnuka, 2016. — 599 ¢. — ISBN 978-5-7325-1094-2. — Tekcr :
anextpoHHsi // LludpoBoi odpazoBarenbublii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/59723 . html (nara obpamenus: 30.05.2021). — Pexum gocrymna:
JUIsL aBTOPU3UP. I10JIb30BaTEIEN

0) nomoNHUTENbHAS TUTEpaTypa

1. Kopotkos, B. A. Cpapka crenuanbHbIX CTalleil W CIJIaBOB : Y4eOHO-
Meroaudeckoe mocooue / B. A. Koportkos ; mox pexakuueii E. H. CaponoB. — Capatos :
By3oBckoe oOpazoBanme, 2013. — 31 c. — Teker : anektponssii // Ludposoit
00pazoBaTenbHbIN pecypce I[PR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/20698..html (mara oOpamenus: 30.05.2021). — Pexum
JOCTYTIA: JIUIsl aBTOPU3UP. TIOTIB30BaTEIEH
2. MaiitakoB, A. JI. TexHomoruss KOHCTPYKUHMOHHBIX MaTepHallOB
naboparopubiii mpaktukym / A. JI. Maiitakos, JI. H. bepszeBa, H. T. BerpoBa. —
KemepoBo : KemepoBckuii TEXHOIOTMYECKUH HHCTUTYT MHUIIEBON MPOMBIIIEHHOCTH,
2009. — 160 c. — ISBN 978-5-89289566-8. — Tekct : anekrponnbiii // LudpoBoi
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/14396..html (mara obpamenus: 30.05.2021). — Pexum
JIOCTYTA: JUIsl aBTOPU3UP. TOJIb30BaTeNen
3. Matepuanosenenue : nadoparopusiii npaktukyMm / B. E. I'opnuenko, E. T'.
I'opnuenko, A. A. AGpocumona [u ap.]. — Cankr-IlerepOypr : Cankr-IleTepOyprexuit
TOCYJapCTBEHHBIN apXUTEKTYypHO-CTPOUTENbHBINH yHUBepcuTeT, ObC ACB, 2016. — 112
c. — ISBN 978-5-92270653-7. — Texkct : anextponsslii / LlndpoBoit 06pazoBarenbHbIA
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/74335.html (mata
obparmenust: 30.05.2021). — Pexum goctyna: AJisi aBTOPU3HP. TOJIb30BATENCH
4. Comune, }0. II. MarepuanoBeaenue cCHeUMalbHbIX  OTpacieit
MAaIIMHOCTPOCHHUS :
yuebHoe nocobue / 1O. I1. Connues, B. O. [Tupaiinen, C. A. Bonorkanuna. — Cankr-IlerepOypr
: XUMU3JIAT, 2016. — 784 c. — ISBN 978-5-93808-276-2. — TeKcT : 3JIeKTPpOHHBIH //
[MudpoBoit  oOpazoBaTeNbHBIM  pecypc IPR  SMART : [caiit].
— URL.: https://www.iprbookshop.ru/49796.html (marta oopamienus: 30.05.2021). — Pesxum
JOCTYTIA: JIJIsl aBTOPU3UP. TIOTh30BaTENEH
5. . Connues, 0. I1. TexHOIOTHSI KOHCTPYKIIHOHHBIX MaT€pHUajoB : YU4eOHUK
nst By3oB / 1O. 1. Comnues, b. C. Epmaxos, B. YO. IMupaitnen ; mox penakuwmeit 1O. I1.
ConaneBa. — 5-e¢ m3n. — Cankr-IlerepOypr : XUMU3JIAT, 2020. — 504 ¢. — ISBN



078-5-93808-347-0. — Texkcr : anexkrponHbIi // Llndpooit oOpasosarenbubiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/97817.html (mara oGparienusi:
30.05.2021). — Pexxum jmoctyma: 1jis aBTOPU3HP. MOJIb30BATEICH

8. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

1. Ba3sl [OCToB ®eaepanbHOro areHTCTBA MO0 TEXHUYECKOMY PETYJIUPOBAHUIO U
METPOJIOTHH WWW.protect.gost.ru, www.gosthelp.ru;

2. Hayunas snexktponnas 6ubaunorexka Www.elibrary.ru;

3. DiekTpoHHO-O0nOMHoTeuHas cucrema «Jlaubs» wWww.e.lanbook.com;

4. DnextpoHHO-OMOMMOTEeYHas cucreMa «IPR-books» www.iprbookshop.ru;

9. MeToauvecKkue YKa3aHUs sl 00y4al0IUXCH 110 OCBOECHUIO TUCHMILIHHBI

1. IleppmnoB, M. E. MarepuanoBeaeHue # TEXHOJOTUS KOHCTPYKIIMOHHBIX
MaTepHaoB :
kypc nekumii / M. E. IleppmnoB ; cocraButenu M. E. IleppunoB. — Hoocubupck
HoBocubupckuii rocymapcTBeHHBIN arpapsblii yauBepcurer, 2012. — 283 c¢. — Tekcr :
anekTponHsd // Iludpooit obpasoBarensHblli pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/64731.html (gara o6pamenus: 30.05.2021). — Pexum nocryna: nmis
ABTOPH3UP. MOJIb30BaTEIICH
2. bereba, H. B. TexHomOrus KOHCTPYKIIMOHHBIX MAaTCPUAIIOB : METOJUYECKUE
pexomenmanuu / H. B. bere6a. — MockBa : MOCKOBCKasi TOCy1apCTBEHHAs aKaJeMHUsl BOJJHOTO
tpancmopta, 2011. — 64 ¢. — Tekcr : anmekrponnstit // Ludposoii 0Opa3oBaTenbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/46339.html (nata oGpameHnus:
30.05.2021). — PexwuM gocTyma: i aBTOPU3UP. MMOJIH30BATEICH

10. Ilepeyenb uHGpOPMALMOHHBIX TEXHOJIOT UM
1. Oneparmonnas cuctema Windows (JIMIIEH3UOHHO-TIPOrPaMMHOE 0OecIieyeHHE)
2. ITaker npuknaanbix nporpamm MS Office 2007 (yHuBepcuTeTCKAast TULIEH3UA)
3. Google meet (www.meet.google.com)
4. Test BUOC I'AYC3 (www.Ims-test.gausz.ru)

11. MarepuanbHoO-TeXHHYeCKoe o0ecneyeHue I CUMIIIMHBI

Jnsa  ureHma snexkumd 1o  gucuumuHe  «MarepuanoBeleHHE U TEXHOJOTHs
KOHCTPYKIIMOHHBIX MaTEpUajIOB» MCIOIb3YETCS ayIUTOpHUs, OCHAIIEHHas MYJIbTUMEAUMHBIM
o0opynoBanueM. JlabopaTtopHble 3aHATUS MO TUCHUILUIMHE «MarepuanoBeeHe U TeXHOIOTHs
KOHCTPYKLIMOHHBIX MaTEPUaJIOB) IPOBOJUTCS B CIIELUANIBHBIX ayAUTOPHSIX, B KOTOPBIX UMEIOTCS:
- IUTaKaThl [0 MaTepUAJIOBEICHUIO U 00pabOTKE METAJIIOB,

- tBepaomep MET-V I1;

- miaxTHas MydenpHas mneus CIIOJI-1.1,6/12-M3; - meramnorpadudeckuii MUKPOCKOIT

Ansramu MET 1M;

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpe3HbIN cTaHok CK 625 JI;

- CBEpIIMJIBHBIN cTaHOK Mozenu 2b 125;

- yHUBepcaIbHbIH 010k utanust Sunkko PS-152+;

- TUTeJIbHBIE LIUIIIBL;

- 00pa31bl MaTepUasoB;


http://www.e.lanbook.com/
http://www.e.lanbook.com/

- BBICOKOTEMIIEpaTypHbIE TUTIIH;
- crenp «llapo- 1 TEMION30IALMOHHBIE MATECPUATIBD).

12. Oco0eHHOCTH OCBOEHMS] AMCUMIUIMHBI /Uil WHBAJIUAOB M JIML €

OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 310POBbS

OOydenne oOOydJarOImUXCsl C OrPAaHUYCHHBIMH  BO3MOXHOCTSMHU  370POBbSl  IIPH
HEOOXO/JMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJalTHPOBAaHHONW pabodell MporpaMMbl €
UCIIOJIb30BAaHUEM  CHEIHATBHBIX METOJOB OOydYeHUs U JAHJAKTUYECKUX MaTepHaJIOB,
COCTaBJICHHBIX C YYE€TOM OCOOCHHOCTEH IMCUXO(PU3UYECKOTO0 pa3BUTUS, HHIAWBUIYaTIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).
B nensx ocBoeHus yueOHOM MporpaMMbl TUCIUILUIMHBI MHBAIUAAMU U JTUI[AMH C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 00€CIIeUnBaETC:

* JUIA MHBAJUAOB W JIUI[ C OrPAaHUYECHHBIMU BO3MOXXHOCTSMH 3JI0POBbSl IO 3PEHUIO:
pa3MeIrieHne B JOCTYIHBIX I 00YYaIONUXCs, SBISIONUXCS CICTBIMU HIIN CIIA0OBHISAIIUMH,
MecTax U B aAalTUPOBAHHOHN (popmMe cripaBOYHOI HH(OPMAIMK O paCIICAHUH YUEOHbIX 3aHATHIA;
NPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOIIETO O0YJaromEeMycsi HEOOXOUMYIO TIOMOIIb; BBIITYCK
QIbTEPHATHUBHBIX ()OPMATOB METOIMYECKUX MATEPHAIIOB (KPYMHBINH MpUT Ui ayauodais),
ucrnonb3oBanue Bepcun caita i crnaboumsmmx OBC IPR BOOKS wu cnenmansHOro
mobunsHOro mpuioxenus [PR BOOKS WYV-Reader (mporpammbl HEBU3YyalbHOTO JOCTyMHa K
uH(pOpMalnK, MpeIHa3HaAYeHHON IS MOOMJIBHBIX YCTPOUCTB, pabOTAaIONIMX Ha ONEpallMOHHON
cucreme Android u 10S, koTopast He TpeOyeT creuanbHO 00YYEeHHOTO aCCUCTEHTA, T.K. JIIOJIU C
OB3 no 3peHuto paboTalOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM CIIOCOOOM, HCIIOJIB3Ys
CreUaIbHbIC IITATHBIE IPOrPAMMBI TS HE3psUuX Jiroiei, ¢ kotopeimu IPR BOOKS WV-Reader
UMEET MOJHYI0 COBMECTUMOCT);

* Ui WHBAJIUAOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI IO CIIYXY:
HaJICKAIMMU 3BYKOBBIMU CPEJICTBAMH BOCIIPOM3BEAECHUE HH(OPMAIUH;

* JUIA WHBAJUAOB W JIMI] C OrPAHMYECHHBIMH BO3MOXXHOCTSMH 3JI0POBbSl, HUMEIOIINUX
HapYIICHUsS OMOPHO-JIBUTATENFHOTO ammapaTa: BO3MOXKHOCTH OeCHpensTCTBEHHOTO JJ0CTyMa
oOyJaronuxcsi B ydeOHbIE MMOMEIIEHHUs, TyalleTHbIe KOMHATHI U JAPYTUe MOMeIIeHus Kadeapsl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX TOMEIICHUSIX.

OO0pa3oBanre 00yYaromMxcs ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBBSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C JPYTMMHU OOYYArOIIMMHCS, TaK U B OTIENbHBIX TPyNHax UiIH B
OT/ICNIbHBIX OPTaHHU3AIUAX.



ITpunoxxenue 1
MuHHCTEpPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepanyu
OI'bOY BO T'ocynapcTBeHHBIN arpapHblil yHHBepcUuTeT CeBEpHOTO 3aypaibs
NH)XEeHEPHO-TEXHOIOTUYECKUN NHCTUTYT

Kadenpa Texauueckue cuctemsl B AIIK

®OH/T OIIEHOYHBIX CPEJICTB

1o y4eOHou qucuuiuinHe MarepuanoBeaeHue. TeXHOIOTHsl KOHCTPYKIIMOHHBIX
MAaTEpHUAIIOB

JU1s1 HanpaBJieHust moAroToBku 35.03.02 TexHoM0rus 1€C03aroTOBUTEIbHBIX
U JIepeBO00OpabaTHIBAIONIUX POU3BO/ICTB
oOpa3oBarenbpHas mporpamma MHXeHepHoe €0 B JIECOPOMBIIUIEHHOM
KOMILIEKCE

YpoBeHb BhICIIEr0 00pa3oBaHus — OakagaBpuaT

Pa3paboTunku: npenonaBarens kadenpsl TexHuyeckux cuctem B AIIK,

Tamanos B.U.

VYTBep:kIeHO Ha 3aceJaHuU Kadeapsl

npotokoi Ne 10 ot «31» mas 2024 r.

W.o. 3aBeayromuii kadenpoit L“"/ A.B. CraBurkunii

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUSA 1 UHBIE MATEPUAJIBI OHEHKHU
3HAHUMW, YMEHU, HABBIKOB U (MJIM) OMbITA JEATEIBHOCTH, XapaKTePU3yIOII1e
sTansl POPpMUPOBAHUST KOMIIETEHITUN B TTPOIIECCE OCBOSHUS JUCITUTUTHHBI

MATEPHUAJIOBEJIEHHUE U TEXHOJOI'UA KOHCTPYKIIMOHHBIX
MATEPHAJIOB

1. Bonpocel /151 IPOMEKYTOYHOM aTTecTanuu (B
(¢opme yCcTHOr0 IK3aMeHA)

IIK-4 CriocoOeH aHaau3upoBaTh M OPraHU30BBIBATH TEKYNTUH MOHUTOPHUHT
TEXHOJIOTHYECKHUX MPOIIECCOB, ONPEAETATh KOHTPOJIbHBIE TapaMeTphl U pa3padaThiBaTh
KOPPEKTUPYIOLIUE MEPHI 110 YCTPAHEHUIO BBISBIICHHBIX OTKJIOHEHUH, C Y4€TOM HOPMATHUBHBIX
JIOKYMEHTOB

1. TeopeTnyeckue u TEXHOIOTHYECKNE OCHOBBI IIPOU3BOACTBA MATEPHUATIOB.

2. Martepuainbl, mpuMeHsieMbIe B MAIIIMHOCTPOSHUH U TPUOOPOCTPOCHHH.

3. MapxkupoBka cranieid 1 00J1aCTh TPUMEHEHUS.

4. Kpucrannnueckue pemerky METaJljIoB.

5. CBoiicTBa METAILIOB.

6. CTpyKTypHBIE€ COCTABIISIOLINE KEIE30YIIIEPOAUCTHIX CILUIABOB.

7. Knaccugukarus, MapKipoBKa CTaJIeil U YyT'yHOB.

8. Tepmuueckas oOpaboTka crasneil.

9. XUMHUKO-TEpMUYECKas 00pabOTKa CTaJIH.

10. CrenuanbHble CTaIN U CIUIABHI.

11. LIBeTHBIE METAJIIbI U CILIABHI.

12. IIpon3BOACTBO HEPA3ZBEMHBIX COEAUHEHUM.

13. Turmbl 3aKJIEMOYHBIX TITBOB.

14. Marepuansl 1711 U3TOTOBJICHUS 3aKIENoK. M3roTosienne noaypadpukaToB U neTaiei u3
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

15. DU3HKO-TEXHOJIOTHYECKNE OCHOBBI MTOIYYEHHUS] KOMITO3UIIMOHHBIX MaTepUajoB.

16. N3rotoBiieHnE U3AENIHI U3 METAUNIMYECKUX KOMIO3UIIMOHHBIX MAaTEPHAJIOB.

17. Bo3MoxHBIE pa3pylIeHHs 3aKJIENOYHOTO MIBA.

18. CBapoyHO€ MPOU3BOJICTBO.

19. Wzroronenne monypabpukaToB W U3ACIUNA W3 OBTEKTUYECKUX KOMIO3UIIMOHHBIX
MaTepHaIOB.

20. AOGpa3uBHBIE MaTepUabI.

21. N3rorosnenue neraneil U3 NOIMMEPHBIX KOMIO3UIIMOHHBIX MAaT€PUAIIOB.

22. N3roToBneHne pe3nHOBBIX JeTasIel U Mony(haOpuKaToB.

23. [TpuaIIMI pabOTHI CBAPOYHOTO UHBEPTOPA.

24. DU3NKO-XUMUYECKHE OCHOBBI MOJYYEHUS CBAPOYHOTO COCTMHEHHS.

25. JlocTonHCTBa M HEJOCTATKU CBAPHBIX COEAMHEHHUN.

26. Pe3anmne n ero OCHOBHEBIE DJIEMEHTHI. 27. Buner koBKH.



28. KOHCTpYKTUBHBIE TUIIBI CBAPHBIX COCIMHEHUM.

29. KoHTposb kauecTBa CBApHOTO 1IBa METAIIOrPaUUIECKUM METOJIOM.

30. KoHTposb cKkpbIThIX 1e(eKTOB AeTajaeil MarHUTHBIM CIIOCOOOM.

31 KoHTponb ckpbIThIX 1eheKTOB AeTanei yIbTpa3ByKOBbIM METOIOM.

32. BuOponayrosas HamnaBka

33. MexaHu3upoBaHHas HaIJIaBKa JeTaleil moj Grocom.

34. BoccranoBnenue neraieit 3JIeKTPOKOHTAKTHOM MTPUBAPKON METAITMYECKOM JICHTBI.
35. Boccranonenue Jeranei ANEKTPOMEXAHUYECKUM ITOBEPXHOCTHO-

TUTACTUYECKUM JIe(POPMUPOBAHUEM METAJLIA
36. JlocTOMHCTBA U HEJJOCTATKU NASTHBIX COCAUHEHUMN.
3r. OcoOCHHOCTH MOTYYEHUS JeTaNeH U3 KOMITO3UIIMOHHBIX ITOPOIIKOBBIX MAaTEPHAIIOB.

3HaueHue 00pabOTKN KOHCTPYKIIMOHHBIX MaTEPUAIIOB PE3aHHEM.

38. MeTtonbl popmMo0OpazoBaHusl HOBEPXHOCTEH.
39. Marepuainsl 1151 peKYIIETO HHCTPYMEHTA.
40. Buasl TOKapHBIX pe3LOB.

41. KoHctpykuus cepia.
42. HucTpymMeHTHI At 00paboTKU OTBEPCTHI.

43, Bunsr dpes.

44, Buagpl 3aknenoxk.

45, Cxembl nundoBaHusi TOBEPXHOCTEH.

46. Buap! mrgoBanbHBIX CTaHKOB.

47. CxeMbl [OJIMPOBAHUS TOBEPXHOCTEH.

48. [TnacTrueckoe MOBEPXHOCTHOE Ae(POPMUPOBAHUE JIETATICH.
49. Bung: MPOKATKH MeTanja.

50. Bung: MPOKATHBIX CTAaHOB.

51. CopraMeHT npokara.

52. Meronsl IpeccOBaHUs U3AEIUN.

53. ["opstuast oObeMHas ITaMIOBKA U3IEIHH.

54. XomnoHast 00beMHast ITaMIIOBKa U3/IETHH.

55. PazpenurenbHble Onepaluy JUCTOBOU IITAMIIOBKH. 56.  DOpMOU3MEHSIOLINE

OTlepallny JIMCTOBOM HITAMIIOBKH.
57. Buj npokaTku MeTajula Ha pUCYHKE
58. [To3unus 1 Ha cxeme TyroBOH 3JEKTPOCBAPKU
59. INo3umms 1 B pexxymiei 4acTu cBepia Ha pUCYHKE
60. [To3umms | B KOHCTpYKIIMK CBEpIIa HA pUCYHKE
61. K 06paboTke MeTamuioB AaBI€HUEM OTHOCST

62. ledextsl cBapHbIX coeauHenuit 63. Pacmmdposars mapkupoBky craneit V8; 12X18HI10T,
Cr08xk.



IIpumep 3K3aMeHANMOHHOI0 OMJIeTa
®enepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
«I"ocynapcTBeHHBIN arpapHblii yHUBepcUTET CeBepHOTo 3aypaibsi»
W HXeHEePHO-TEXHOJIOIMYECKUN UHCTUTYT
Kadenpa Texanueckue cuctemsl B ATIK
VYueOnas nucuurinHa «MarepuanoBezeHue. TeXHONIOrusl KOHCTPYKIIMOHHBIX MaTepUaIOB)»
DK3aMeHarMoHHbIN OmteT Nel

1. CsaoiicTBa MeTaJIIOB

2. JlocTomHCTBA M HEOCTATKU CBAPHBIX COCAMHEHUN.

3. Pacmmdpposats MmapkupoBky ctaneit ¥Y8; 12X18HI10T, CtO8xir..

Cocrasun: Tammanos B.U. / / « » 202 r.

3aBenyrommii kageapoii: Ycrunos H.H. / [« » 202 T

IIpouenypa oneHMBaHHUA IK3aMeHA
DK3aMeH MpearnoaraeT Bbl1auy CIHCKa BOIMPOCOB, BBIHOCUMBIX Ha 3K3aMeEH, 3apaHee (B caMOM
Hayvajie oOy4eHus WU B KOHIIE 00ydeHus rnepe ceccueit). Bkioyaer 1Ba TeOpeTHUECKUX BOIpoca
U OJMH NpPAaKTUYECKUW. {711 MOArOTOBKM K OTBETY Ha BOIPOCHI M 3aJaHUs, KOTOPBIM CTYIEHT
BBITACKMBAET CIIy4ailHBIM 00pa3oM, OTBOJIUTCS BpeMs B mpezeiax 45 MUHYT.

Kpurepum ouenkn

OrneHka «OTIMYHOY» BBICTABISIETCS OOYdYaIOUIEMYCs, €CIIM OH JIEMOHCTPUPYET TIyOOKHe
3HaHUSA B CTPOCHHUE M CBOMCTBA MAaTEPUAIIOB, CYLIHOCTH SIBJICHUH, IPOUCXOAAIIMX B MaTepuanax
B YCJIOBUSIX OKCIUTyaTallidl W3JENWH;  YMEHHUS NOAOMpaTh HEOOXOMUMBIN MaTepuas s
W3TOTOBJICHUS JeTajiell MalluH, Ha3HadaTb BUJ O0O0pabOTKM i1 MOJIY4YeHHs TpeOyembIx
AKCIUTYaTal[MOHHBIX CBOMCTB JeTalieli; BiaJeeT  METOAMKOM BbIOOpa KOHCTPYKIIMOHHBIX
MaTepuajioB Ul M3TOTOBIEHUS DJJIEMEHTOB MAIlMH M MEXaHHW3MOB, OTBEYaeT Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OrneHka «XOpolIO» BBICTABISETCA OOy4arolleMycs, €cl OH JEeMOHCTPUPYET 3HaHHs B
CTPOCHHE M CBOMCTBA MAaTEPHUANIOB, CYIIHOCTH SBIEHUH, INPOUCXOMALIMX B Marepuagax B
YCIOBMAX OKCIUTyaTallM U3AENuil;  yMeHus moa0upaTb HEOOXOTUMBIH MaTepuan Juis
U3TOTOBJICHUS JeTajlell MallliH, Ha3HayaTb BUJ OOpaldOTKH [UId NOJy4YeHHUs TpeOyeMbIX
AKCIUTYaTallMOHHBIX CBOMCTB JeTalied; BiaJeeT  METOAMKOM BbIOOpa KOHCTPYKIIMOHHBIX
MaTepHaJIOB JUIsl U3rOTOBJICHUS 3JIEMEHTOB MAIlIMH U MEXaHNU3MOB, IIPY 3aTPyIHEHUH B OTBETE Ha
OJIVH M3 JOIOJIHUTENIBHBIX BOIIPOCOB

OneHka «y[OBJIETBOPUTENILHO» BBICTABISETCA O0OydarolleMycs, €ClIl OH JEMOHCTPHPYET
MIOBEPXHOCTHBIEC 3HAHKS B CTPOCHUE U CBOMCTBA MAaTEPUAIIOB, CYLITHOCTH SIBJICHUH, TPOUCXOASAIINX
B MaTepualiax B YCIOBMAX OKCIUIyaTallMM H3AEIHH; JONMyCKaeT HETOYHOCTH B moadope
HE00X0/IMMOT0 MaTepuaa Jyis U3rOTOBJICHUS JeTajei MallliH 1 Ha3HaYeHHe BUa 00paboTKu JUis
MOJIy4eHUsl TpeOyeMbIX HKCIUTyaTal[MOHHBIX CBOMCTB JeTanel; BiajeeT HE B MOJHOM Mepe
METOAMKON BbIOOpAa KOHCTPYKLMOHHBIX MaTE€pHajoOB JUIs M3TOTOBJICHUS SJIEMEHTOB MAIllUH U
MEXaHU3MOB, OTBEYACT HA BCE JONOJHUTEIBHBIE BOIPOCHI, 3aTPYyJAHUTEIIBHBIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

OneHka «HEyIOBJIETBOPUTEIBHO» CTABUTCS OOY4YaIOLIEMYCS, €CIU OH JEMOHCTPHPYET
OTCYTCTBHME 3HAHHMI B CTPOEHHE M CBOKMCTBA MAaTE€PHUAJIOB, CYIIHOCTH SIBICHUH, TPOUCXOASAIINX B



MaTepHaliax B yCIOBUAX SKCIUTyaTalluy U3AETIH; HE yMeeT Moa0upaTh He0OXOAUMBINA MaTepHal
JUI W3TOTOBJICHUS JeTalell MallliH, He MOXKET Ha3HayaTh BUJ OOpabOTKU I MOJY4YECHHUS
TpeOyeMBbIX SKCILTyaTallMOHHBIX CBOMCTB JeTajiell; HE BIaAeeT METOJMKON BBIOOpA
KOHCTPYKIMOHHBIX MaTE€PUAJIOB JUUIsl U3TOTOBJICHUS 3JIEMEHTOB MAaIIMH U MEXAHU3MOB.
2.TecroBble 3a1aHusl VI IPOMEKYTOYHON aTTeCTAIUM
(3x3ameHa B popMe TeCTUPOBAHMS)

Bomnpoc 1. BykBa A B MapkupoBKe cTaneid 0003HaYaeT JICTHP YOI SJIeMEHT:
Bompoc 2. byksa 11l B Hayasie MapKu cTajal yKa3blBaeT:

Bomnpoc 3. Conep:xanue yriepoaa B cranu 20 (%):

Bormpoc 4. bykBa b B MapkupoBke cranieid 0003Ha4aeT JETUPYIOITUH JIEMEHT:
Bomnpoc 5. byksa P B Hauaie MapKku CTaJIM YKa3bIBaeT:

Bomnpoc 6. Conep:xanue yriepoaa B cranu Y7 (%):

Bomnpoc 7. byka B B MapkupoBke cTaieit 0003Ha4yaeT JErupyromui 3J1eMEHT:
Bonpoc 8. AGpa3uBHBIN MaTepHua:

Bonpoc 9. MeramiokepaMu4eckuii TBEpAbI CIIaB Ui MHCTPYMEHTA!

Bormpoc 10. Crninas xeinesa ¢ yriiepoJoM ¢ CoiepKaHueM rociennero 1o 2,14 %

Bormpoc 11. Crans 20I'JI ucnionb3yercs a1 U3rOTOBICHUS:

Bompoc 12. Ctans 9X® ucnons3yercs AJig U3rOTOBICHUS:

Bormpoc 13. Crans 9XC ucnoinb3yercs s U3rOTOBJICHHUS:

Bompoc 14. Buasr gpe3

Bonpoc 15. PaGouuii HHCTpYMEHT pH MPOKaTKe

Bompoc 16. [IBeT okpacku KucmopoaHoro OamioHa

Bonpoc 17. Ilpucnocobnenue s cMemMBaHUS B TpeOyeMoOll MNPOMOPIHMH KHUCIOpoaa U
alleTUIIeHa

Bomnpoc 18. I[Ipucniocobnenue 1 MOHWKEHUS TaBISHHS raza, HOCTYMAIIIEero U3 0aioHa
Bompoc 19. Pabounii ”HCTpYMEHT NpU IPECCOBAHUH

Bompoc 20. Buabl Hepa3bEMHBIX COETMHEHUN

Bomnpoc 21. Bun npokaTku meTajiia Ha pucyHke Bompoc
22. Tlo3unus 1 Ha cxeme TyroBOM 3IEKTPOCBApKHU

Bonpoc 23. [To3unusa 1 B pexyliei yacTu cBepiia Ha PUCYHKE
Bonpoc 24. [To3nnus [ B KOHCTpYKIIMM CBEpIia HA PUCYHKE
Bompoc 25. K 06paboTke MeTamioB JaBI€HUEM OTHOCST

Bompoc 26. JlepexTbl cBapHBIX COSTMHEHUI

Bompoc 27. 3akoH4eHHas 4yacTh TEXHOJIOTHYECKOI0 MPOLecca, BHIIOJIHAEMast Ha OAHOM paboueM
MecTe M 0XBaTHIBAIOIIAs BCE MOCIIEI0BAaTENbHbIE, Ha3biBaeTcsl Bompoc 28. MeTto b
(dopmMooOpa3oBaHus MOBEPXHOCTEH

Bompoc 29. ITnactuueckoe moBepxHOCTHOE MeopmupoBanue Bompoc

30. K 06paboTke MeTauioB pe3aHHEeM OTHOCST

IIpoueaypa oueHuBaHus



[TonHbll IEpedYeHb TECTOBBIX 3aJaHUI 110 IUCLUILIMHE pa3MelleH B baHnke BOIIpocoB Ha
cepsuce yauBepcuteTckoi Test OMUOC I'AYC3 na mnatdopme Google
https://Imstest.gausz.ru/question/edit.php?courseid=1365

OOyuaromuiicss TPOXOJUT TECTHPOBaHME Ha oOpa3oBatenbHOl Mmiardpopme moodle
cocrosimue w3 30 BOMPOCOB, B3ITHIX CIIy4allHBIM oOpa3amM U3 0OaHKa BOMPOCOB Kypca,
OTpaHUYEHHOTO 1O BpeMeHH 45 muHyT. Ha BbImonHeHus TecTa Aaercs ojHa MombITKa. Jlata u
BpeMsl POBEICHUS COTTIACHO IpauKy CECCHUH.

Kpurtepuu ouenku:

OreHKa «OTIMYHOY» BBICTABISIETCA OOYYAIOLIEMYCs, €CIIU MO pe3yJibTaTaM TEeCTHPOBAHUS
noJIyueH pe3yibTar 6omuee 86%.

OrneHka «xXOopoIIo» BBICTAaBIAETCS 00ydarolEeMycsl, €CIM M0 pe3ysibTaTaM TeCTUPOBAHHS
noJtyueH pe3ynbTar 6omuee 71% , Ho menee 85%

OrneHka «yZOBJICTBOPUTEIBHO» BBICTABIAETCS OO0YYaIOLIEMYCs, €CIH IO pe3yJbTaTaM
TECTUPOBAHUS MOIy4deH pe3ynbTar 6oiee 50%, Ho menee 70%.

OneHka «HEyJOBJIETBOPUTEIBHO» BBICTABISIETCS 00YyYaroIeMycs, €M M0 pe3yabTaTam
TECTUPOBAHUS NOJyUYeH pe3ynbTar MeHee 50%.

3. Bonipochl 1151 coGece0BaHMS K TeMaM /IJIsl CAMOCTOSATEILHOT0 U3y4YeHusl

Pa3znen 1 MarepuanoBenenue

1. Kpucramiueckue pemeTku MeTauioB.
PeanbHOE CTpOEHME METAILIOB.
@da30Bble IPEBpAILEHUS B CILIaBaX.
CtpoeHue CIu1aBoB.
JlnarpamMmbl COCTOSIHUS CILIaBOB.
CBolicTBa METAIIJIOB.
IToBepxHOCTHAs 3aKaJiKa CTaJIH.

CHGIII/IHJ'IBHI)IG CTaJIi U CIIJIaBBbI.
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HOJ'II/IMepLI, J1aCTMacCcCHhlI.
10. PC3I/IHH, KOMITO3MTTUOHHBIC MAaTCpUaJlbl.

11. JsnexTpuueckre MaTeprasbl.

Pa3nes 2 IIpon3BoACcTBO HEPA3bEMHBIX COEIMHEHUIN 1 00pabOTKa METAJJIOB pe3aHUEM

12. OU3UKO-XUMUYECKHE OCHOBBI ITOJYYEHHS] CBAPOYHOTO COSTUHEHHS.

13. [Taiika MaTepuaos.

14. [Tonyuenue Hepa3beMHBIX COEIMHEHNN ckienBaHneM. [lalika MaTepuaos.
CyIHOCTh mpoliecca NanKHu.

15. Knaccudukanus cnoco6oB naiiku

16. W3zrorosnenue nonyhadpuKaToB U AeTayei.

17. TenoBsle sSBICHHUS.

18. N3HOC pexylmx HHCTPYMEHTOB.

19. KagecTBo 00paboTaHHON MOBEPXHOCTH.



IIpouenypa ouneHuBaHus codece10BaHUS

Hcnonb3yeTcss (GpoHTaIBHBIN OMpOC, KOTOPBIM TMpeamnojaraet paboTy MpenoaaBaTelis
OJIHOBPEMEHHO CO BCEH ayAUTOpHE, U MPOBOIUTHCS B BHE Oecenbl o BornpocaM. [Ipu or6ope
BOIIPOCOB U TIOCTAHOBKE YYMTBHIBAETCS CIEAyIOIIee: 3a1aeTcsi He Oonee TPEX, OTHOCIIIMXCA K
npoBepsieMoil Teme. B koHIle onpoca mpenojaBaTeib JaeT 3aKI0YUTEIbHbIE KOMMEHTAPUU T10
Ka4eCcTBY OTBETOB BceX oOywarommuxcs. OTBETHI HAIOTCS WIM O MPUHLIUIY KPYyTa, I71e KaXKIbIi
CIICYIOIIUN OTBEYAET Ha MOCTABJICHHBIN TEIaroroM BOMPOC, WK IO JKETAHUIO 00yJaroIIuXCsl.
CrnenyeT coOnroAaTh TMHAMUKY OTBETOB: HE 3aTATUBATH MAy3bl MEXKIY OTBETAMU OOYJArOIIUXCS,
ecnu TpedyeTrcs 3aJaTh HABOMSAIIUN BOIPOC, TO CIEAYET MOMPOCHUTH OTBETUTh HA 3aJaHHBIN
BOIIPOC JAPYTOro 00YYArOIIErocsi UM MOMPOCUTH JIOTIOIHUTH OTBEYAIOIIETO.

Kpurtepumn onenku

Onenka «3auTeHO» - JaH MOJIHbIH, pa3BEPHYTHIN OTBET HA IOCTABJIEHHBIN BONIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTE, 10Ka3aTEIbHO PACKPBITHl OCHOBHBIE ITOJIOKEHUS
TEMBI; B OTBETE IPOCIECIKUBACTCS 4YETKas CTPYKTypa, JIOTMYECKas II0CIEN0BATEIbHOCTD,
OTpaXKarolas CYIIHOCTb PACKPBIBAEMBIX TOHATHM, Teopuid, siBIeHUN. OTBET U3I0KEH
JUTEPATYpPHBIM SI3bIKOM C HCIIOJIb30BAHUEM TEPMHUHOB. MOryT OBITH JONYIIEHBI HEIOYETHl B
oTpezieNieHU TIOHATUH, UCTIpaBICHHbIE 0aKalaBpOM CaMOCTOSITEILHO B IIPOIIECCE OTBETA.

Ouenka «He 3auTeHO» - JaH HEMOJHBIA OTBET, MPEACTABIISIIONIUN COO0H pa3pO3HCHHBIC
3HaHUSA TIO0 TeME BOMpPOCAa C CYIIECTBEHHBIMH OIIMOKaMU B ompeneneHusx. [IpucyrcTByroT
(dbparMeHTapHOCTh, HEJIOTUYHOCTh M3JIOKEHUs. bakamaBp He 0CO3HAET CBS3b IOHATHH, TCOPHUH,
SBIICHUS C JPYTUMH OOBEKTaMHU AUCHMILTUHBL OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALUS U
JIOKA3aTeNbHOCTh U3JI0KeHUs. Peub HerpamorHas. [lomonHUTENbHBIE U YTOUYHSIIONIME BOMPOCHI
MpernoiaBaresis He NMPHUBOAIT K KOPPEKIMH OTBeTa OakajgaBpa HE TOJBKO Ha IMOCTaBJICHHBIN
BOIIPOC, HO ¥ Ha JIPyTHe€ BOMPOCH! UCITUTIIIMHBL.

4 TeMbl HHAMBUAYAJTbHBIX 32IaHUI

NapuBuayanbHbie TBOpYECKUe 3a1aHNS (IIPOEKTHI):
1. Ilpezentamus Ha TeMmy «lcTopuueckuif acmekT pa3BUTHS MaTepHAJIOBENCHUS MU
TEXHOJIOTMY MaTEPUATIOB.
IIpe3zenranus Ha Temy «lIpupoaHbIE HCTOYHUKN MAaTEPUAIIOBY.
IIpe3enranus Ha TeMy «BinsiHUE yriaepoa v IOCTOSHHBIX TPUMECEN Ha CBOMCTBA CTAIN».
[TpesenTanus Ha Temy «O0IacTU MPUMEHEHUSI a30TUPOBAHUSY.
Occe Ha TeMy «3Hau€HUE TIOBEPXHOCTHOTO HAKJIENa B MAIIMHOCTPOCHUN.
[Tpe3zenTanus Ha TeMy «CrutaBbl ¢ 3QPeKToOM MaMaTu GOPMBD».
[TpesenTauus Ha Temy «O0IaCTH IPUMEHEHHS AIFOMUHUEBBIX CILIABOBY.
[TpesenTanus Ha Temy «O0IaCTH UCIIOJIB30BAHNS KEPAMUYECKUX MaTEPUAIOBy.
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[TpesenTanust Ha TeMy «OCHOBHBIE METO/IbI MTOTYUYEHHS 3aTOTOBOK U JIETaJICII».
10 Buneoponuk Ha Temy «Kaporpounsle cruiaBsl». Kpurepun oneHku:

O1eHKa «3a4TEHO» BBICTABIISICTCS 00YJaOMIeMyCsl, €CITH OH YCIICIIHO BBITIOTHUI XOTS OBI
OJTHO WHJUBHIyaJIbHOE 3a/1aHuE (TTPOCKT);

OreHKa «He 3a4T€HO» BBICTABISETCS O0YUYaIOIEMyCsl, €CJTM OH HE BBIIOIHUI HU OJHOTO
WHAWBUIYAILHOTO 3a7aHus (IPOEKTA).

5 KomnuiekT 3aianmii VI KOHTPOJILHOM padoThI 10 3204HOii (hopMe 00yueHUs1
BapuaHThl 3a1aHui 1JIs1 KOHTPOJIbHON PadoThI



Tlocnennss uudpa 3a4eTHOH KHHKKH
0 1 2 3 4 5 6 7 8 9

1,101, 32,122, 2,102, 33,123, 3,103, 34, 124, 4,104, 35, 125, 5, 105, 36, 6, 106, 37, 7,107, 38, 8, 108, 38, 9, 109, 39, 10,110, 40, 131,

53 54 55 56 126, 57 127,58 128, 59 129, 60 130, 61 62

11,111, 41,132, | 12,112,42,133, | 13, 113,43, 134, | 14,114, 44,135, | 15,115, 45, 16, 116, 46, 17,117, 47, 18, 118, 48, 19, 119, 49, 20, 120, 50, 141,
Tp 63 64 65 66 136, 67 137, 68 138, 69 139, 70 140, 71 72
ent 21,121,51,142, | 22,122,52,143, | 23,123, 53, 144, | 24,124,54,145, | 25,125,55, | 26,126, 56, 27,127, 57, 28,128, 58, 29, 129, 60, 30, 130, 61, 151,
oc 73 74 75 76 146, 77 147,78 148, 79 149, 80 150, 81 82
ne 31,131,62,152, |32,132,63,153, |33,133,64,154, |34,134,65,1,86 |35, 135,66, 2, | 36, 136, 67, 37,137, 68, 38, 138, 69, 39,139,70, |40,140,71,7,92
JIH 83 84 85 87 3,88 4,89 5, 90 6,91
A 41,141,72,8,93 | 42,142,73,9, 94 | 43, 143,74, 10, 44, 144,75, 11, 45, 145,76, |46, 146,77, 47,147,78, | 48,148,79, |49, 149, 80, 50, 150, 81, 11,
v 95 96 12,97 13,97 14, 98 15, 99 10, 100 101
dp 51, 151,82, 12, 52, 152, 83, 13, 53, 153, 84, 14, 54, 154, 85, 15, 55, 1,86, 16, |56,2,87,17, |57,3,88,18, |58,4,89,619, |59,5,90,20, |60,6,91,21,111
3:[[ 102 103 104 105 106 107 108 109 110
er 61,7,92,22,112 | 62,8,93, 23,113 | 63,9, 94, 24, 114 | 64, 10, 95, 25, 65, 11, 96, 66, 12, 97, 67, 13, 98, 68, 14, 99, 69, 15, 100, 70,1, 101, 31,
HO 115 26, 116 27,117 28,118 29,119 30, 120 121
i 71, 2,102, 32, 72, 3,103, 33, 73, 4, 104, 34, 74,5, 105, 35, 75, 6, 106, 76, 7,107, 77,8, 108, 78,9, 109, 79, 10, 110, 80, 11, 111, 41,
KH 121 123 124 125 36, 126 37,127 38, 128 39, 129 40, 130 131
K 81,12, 122,52, 82, 13,123, 53, 83, 14, 124, 54, 84, 15, 125, 55, 85, 16,126, | 86, 17,127, 87,18, 128, 88, 19, 129, 89, 20, 130, 90, 21, 131, 61,
KH 142 143 144 145 56, 146 57, 147 58, 148 59, 149 60, 150 151

91, 22,112, 42, 92, 23,113, 43, 93, 24, 114, 44, 94, 25, 115, 45, 95, 26, 116, | 96, 27, 117, 97, 28, 118, 98, 29, 119, 99, 30, 120, 100, 31, 121, 51,

132 133 134 135 46, 136 47,137 48,138 49, 139 50, 140 141

IlepeyeHb BONPOCOB /il BHITIOJIHEHHSI KOHTPOJILHO# padoTsl 1

KpI/ICTaJ'IJ'II/I‘-ICCKoe CTPOCHUC MCTAJJIOB. HpI/IBCI[I/ITe CXEMAaTHU4YHO OCHOBHBIC THIIbI
KPpHUCTAJUINYCCKUX PCUICTOK, BCTPCHAOINUXCA Y MCTAJJIOB, U YKAXKUTEC, KAKUMU ITapaMETpaMu

OHH XapaKTEepPU3YIOTCS.

2HecoBepiieHCTBa CTPOCHHSI PEaJbHBIX KPUCTALIOB METAUIOB (BaKaHCHUH,
JIUCIIOKALlMN) U UX BIMSHNUE HA MEXaHUYECKHE U TEXHOJIOIMYECKHUE CBOMCTBA METAILIIOB.

3CymHOCTh SBIEHUS AaHU30TPONUU CBOMCTB KpuctawwoB. lcmnonp3oBaHue
AQHU30TPONUU B METAJLIaX.

4 5IBrneHust MPOUCXOIAINE TIPU XOJIOAHOM MIACTUYECKON AedopMalii METaIoOB U
CIUIABOB W HX BiMsSHHE Ha cBoWcTBa. CymHOCTh JehOPMAIMOHHOTO YIPOYHEHUS
METaJUIOB.

SIIpoueccsl MPOUCXOAIINE IPH XOJIOJHOHN IIIACTUYECKOH 1e(hOpMaIIHH.

6Pomp mucmokanuii mpy MmIacTUYecKoi neopMaliy B KPHCTAIIaX METAJIIOB.

71Ipoueccsl mpoucxonsMe npu ropsueil miacruyeckoit aedopmaruu. Kak npu
3TOM M3MEHSIOTCSI CBOMCTBA METAJUIA U 3a CUET YETO0?

8llosicHuTe CymHOCTD sIBIeHUS Hakjena. Kak mpu Hakiene U3MEHsI0TCsS CBOWCTBA
MeTaa u ero ctpykrypa? IlpuBennre npuMepsl HCIIOIB30BAaHUS ATOTO SBICHHUS.

9CyurHoCTh SBJICHUN BO3BpaTa M PEKPUCTALTU3AINH, YCIOBHS UX IPOBEICHHS H
BJIIMSTHUE HA CTPYKTYPY U CBOMCTBA METAJUIOB.

10 [TosichuTe mnoHATUA: cucTeMa, ¢a3a, CTPYKTypa KOMIIOHEHT, CILIaB.
ITpoueccel, npoucxoasaIne IpU KpUCTAIIIN3ALUH CILIABOB.

11 CrpoeHne KpHCTAJUIMYECKUX PEIIETOK TBEPIOTO pacTBOpa 3aMEILEHUS U
BHE/IpeHUs B cruiaBax. [IpuBeanTe npumepsl CIu1aBoB, 00pa3yroLIX TBEPble paCTBOPSI.

12 OcHOBHBIE 3aKOHOMEPHOCTH TIpollecca KpUCTaUIM3alud. BriusHue
npuMeceid M YCIOBMM OXJIQXJEHHUS Ha MpollecC KpUCTAUIM3aluu MeTauioB. OTBeT
MOSICHUTE CXEMaMHU.

13 N3noxure yclOBHS NOIY4YEHUS MEIKO3EPHHCTOM M KPYIMHO3EPHHCTOU
CTPYKTYpPBbI IPY KPUCTAJUIU3ALMY METAJIOB.

14 Du3nyecKknue, XUMUYECKHE, MEXAHUUYECKUE U TEXHOJOTMYECKHE CBOMCTBA
MeTaJIJI0B. MeTO1bl N3MEHEHUSI 3TUX CBOMCTB.

15 OnpeneneHne MEXaHWYECKOM IPOYHOCTH METAJUIOB HCIBITAHMEM Ha
pacTsbKeHue.




16 Kparko onummuTe 1Ba Hanbosee pacpocTpaHEHHBIX CIIOCO0a OMpeaesICH s
TBEPJOCTH MaTEPUATIOB.

17 Kpartko nosicHute MeToabl HCCIEA0BaHUSA CTPOCHHUSI CILIABOB.

18 [TpuBenuTe KPUBYIO OXJIAXKACHUS JUISl YUCTOTO XKeJle3a U Ha ITOM IpUMepe
HOSICHUTE CYIIHOCTh aJUIOTPONHMYECKHUX (MOIMMOPQHBIX) NPEBPAIlCHHH METaUIOB U
UX UCIOJIb30BaHUE.

19 N300pa3ute quarpaMmy COCTOSTHUS CIUTABOB CUCTEMBI KENIe30-I[EMEHTHT U
NPOBEINTE aHAIN3 €€ MO OCHOBHBIM TOYKaM, JMHUAM, obnactsaMm. [laiite onpeneneHus
OCHOBHBIM CTPYKTYPHBIM COCTaBJISIOLINM 3TOH JHAarpaMMBl.

20 N300pa3ute quarpaMMy COCTOSIHMSI CIIIABOB CHCTEMBI XKelle30-1IeMEHTHT,
YKaXHUTE€ Ha HEH CTPYKTypHbIE cocTaBisitomue. IIpoBeaure ee aHanus3 10 OCHOBHBIM
TOYKaM.

21 N300pa3ute quarpaMMy COCTOSIHHSI CIIABOB CHCTEMBI XKelle30-IIeMEHTHT,

YKaKUTE Ha HEW CTPYKTypHbIe cocTrapiisitonive. [IpoBeauTe ee aHaau3 MO OCHOBHBIM
JTUHUSM.

22 N300pa3ute nuarpaMmy COCTOSIHHSI CILIABOB CHCTEMBbI KeNe30-1[EMEHTHT.
VYkaxkuTe Ha Hell Hannuue (a3, CyIIecTBYIONIIUX MIPHU PA3IMYHBIX TEMIIEpaTypax, Jaite umMm
OTPENICTICHUS U YKAKUTE 3HAYEHNE X OCHOBHBIX MEXaHUUYECKHX CBOMCTB.

23 Onumure BIMSHUE YIJIEPOJia U MOCTOSHHBIX PUMECEN Ha MEXaHUYECKHE
Y TEXHOJIOTHYECKHE CBOMCTBA CTAJIN.

24 [IpuBenuTe M MOACHUTE KIACCU(DUKAIMIO U MAPKUPOBKY YIIIEPOIUCTON
KOHCTPYKIUMOHHOW cTanu. IIpumepsl npuMeHeHusI.

25 [IpuBeaute U MOSICHUTE KiIacCU(PUKAIMIO U MAPKUPOBKY YIIEPOIUCTOU
MHCTPYMEHTAJIbHOU cTajiu. [IpuMepsl npuMeHeHus!.

26 Uyrynsl. OTinyue 1no CTpykType U cBoicTBaM. lIpuBeauTe MapkupoBKy U
pUMEPHI IPUMEHEHUS.

27 Bnusinue serupyrommx 3J1eMEHTOB (HUKEIb, XpOM, BoJib(pam, BaHaIUH,
KOOabT, KPEMHHUH, MapraHel]) Ha CBOWCTBAa CcTald (TOJIOKEHUE KPUTUUYECKUX TOUEK U
MPOKAJIMBAEMOCTb ).

28 Knaccudukanus nerupoanHoit cranu. IIlpumepsl mpuMeHeHus.

29 [losicauTe  MapKuUpOBKY JIETUPOBAHHOM  KOHCTPYKIIMOHHOW  CTaJIH.
[Tpumeprl IpUMEHEHMS.

30 KopposnonHnocroiikue, HeMarHuTHble ctaiu. [Ipumepsl UX IpUMeHEeHusI.

31 Kaponpounsle, xapocroiikue cranu. [Ipumeps! ux npuMeHeHusl.

32 [IpuBenuTe COBpeMEHHYIO  KIacCH(PHUKAlMIO BHJIOB  TEPMHUYECKOU
00paboTKu.

[TosicHuTe Ha3HAUYEHHUE KaXKA0T0 BUIa 00pabOTKH.

33 TexHomorus MOJHOM 3aKaJIKM M HHU3KOTEMIIEpAaTypHOIO OTIIyCKa Bala,
M3TOTOBIIEHHOTO U3 cTau 45. [1oACHUTE CTPYKTYpPY U CBOMCTBA.

34 TexHomorus NpoBENEHHsI NMOJHOW M M30TEPMUYECKOM 3aKajaKW JeTalleH,
M3TOTOBJIEHHBIX U3 cTanu. Kakas nmomydaercs CTpyKTypa U MEXaHMYECKHE CBOWCTBA ITOCIE
Ka)KJ0r0 BUJA 3aKaJIKu?

35 CyuHocTh, MNPEUMYIIECTBa, HEAOCTaTKM W O0JacTh NPUMEHEHUS
Pa3IMYHBIX TPOU3BOJICTBEHHBIX CIIOCOOOB 3aKAJIKU CTAJIH.

36 Teopernueckne OCHOBBI OTIIYCKa, €ro pPa3HOBHIHOCTH, Ha3HAYEHHE,
BIIMSIHUE HA CTPYKTYPY U MEXAHUYECKHUE CBOMCTBA 3aKAJIECHHOMN CTAJIH.



37 IIpouecc azoTupoBaHMs CTajH, MOJIYy4aeMble CBOWCTBA, NIpPUMEHEHHE. 38
ITpouiecc HUTpOLEMEHTAllMM CTalld, IIOJIy4aeMble CBOMICTBa, NpHUMeHeHue 39
[Iponecc ieMeHTalMK CTAJM, OJy4aeMble CBOMCTBA, IPUMEHEHHE.

40 Kparko mnosicHuTe Ha3Hau€HHE, CYLIIHOCTb TEXHOJOIHM, I0JydyaeMble
CBOWCTBA U IPUMEHEHHE IIOBEPXHOCTHON 3aKaIKH JeTaleH.

41 IIpuMeHeHne na3epHOro HarpeBa Ipy ITOBEPXHOCTHOM 3aKaJIKE CTAJICH.

42 Onuimure BAMSHUE paAUallOHHOIO 00yYeHHUs Ha CBOMCTBA CTAJIH.

43 [losichute, Kak BIUSIOT Ha YAEIBHOE 3JEKTPUYECKOE CONPOTHUBIICHUE
METaJIJIOB YUCTOTA METalIa, IacTHYecKas Aeopmanus, TeMiepaTypa.

44 IIpoBOHMKOBBIE ~ MaTepualibl  BBICOKOW  IPOBOJMMOCTH  IIHPOKO
UCIIOJIb3yEMbIE B 2JIEKTPOTEXHHUKE.

45 SIBiieHne CBEPXIPOBOIUMOCTH U MEPCIEKTUBBI €0 IPUMEHEHHUS.

46 CBoiicTBa CBEpXIPOBOIANIMX MaTepUANIOB, MX MAapKHpPOBKa, OO0JIACTb
IIPUMEHEHHUS.

47 [IpoBogHMKOBBIE MaTepuaabl W  CIUIABbl C  MaJbIM  YJEJIbHBIM

QJICKTPUYCCKUM COIIPOTHBJIICHUCM, IIPCABABIIACMBIC K HHUM Tpe60BaHI/I$I. Vkaxure ux
HCIIOJIb30BAHUEC B BJICKTPOTCXHHUKE.

48 Menp u ee cBoiicTBa. IIpuBequre npumMepsl TPUMEHEHUS.

49 CpoiictBa menu. Ilpumepbl ee NpUMEHEHUS B 3JIEKTPOTEXHUUECKOMN
IPOMBIIIIIEHHOCTH.

50 CpolicTBa  CIUIAaBOB HAa  OCHOBE  M€OW, HX I[PUMEHEHUE B
INEKTPOTEXHUYECKOU ITPOMBIIITIEHHOCTH.

51 CrutaBbl Ha OCHOBE Me/IM: JIaTyHU. VX Kinaccudukanys 1 IpuMeHeHue.

52 CrutaBel Ha OCHOBE MeH: OpoH3bL. VX Kitaccudukanus 1 MpuMeHEHHE UX B
KayeCcTBE MPOBOJIHUKOBOI'O MaTepuaa.

53 CaoiicTBa, aTlOMUHUS, IPUMEPHI €T0 IPUMEHEHUSI B 3JIEKTPOTEXHUUECKOM
MPOMBIIIIIEHHOCTH.

54 Knaccudukanus 1 MapkupoBKa 1e()OpMUPYEMbIX AIFOMUHUEBBIX CIUIABOB,
IIPUBENNTE IPUMEPBI IPUMEHEHUS.

55 [IpuMeHEeHHE aTIOMUHUEBBIX W CTAJICAJIOMUHUEBBIX IPOBOJOB IS
BO3YILIHBIX JIMHAN AJIEKTpOIIepeaay.

56 [IpumeHeHue cTaiy B KauecTBE MPOBOJIHUKOBOTO MaTepHaia.

57 CocraB, cBOICTBa M CHOCOOBI IMOJIy4eHUs OMMETAINIMYECKUX MPOBOJIOB,
00JacTh UX MPUMEHEHHUS.

58 [IpyunHBl  W3MEHEHUS  DJIEKTPOCONPOTUBIECHMS Yy IPOBOJHUKOBBIX
MaTEpUasIOB IIPU U3MEHEHUH TEMIIEPATYPHI.

59 IIpuMeHeHne CIIaBOB ¢ BBICOKMM 3JIEKTPOCONPOTHUBIIEHUEM.

60 [IpumeHeHne ANEeKTPOTEXHUUECKUX YTOJIbHBIX MaTEepHUaIOB.

61 OxapakTepu3zyiTe CIUIaBbl BBICOKOTO  YJEJIBHOTO  CONPOTHBIICHUS:
KOHCTaHTaH, HuXpom. [IpuBeanure npumepsl UX MPUMEHEHHUS.

62 CocTaB 1 CBOMCTBa PEOCTATHBIX CIUIABOB, UX MAPKUPOBKY.

63 CoctaB M  CBOWMCTBa CIUIABOB  BBICOKOT'O 3JIEKTPOCONPOTHUBIICHUS,

YKaXXHUTE UX MAPKUPOBKY U IPUMEHEHHUE.
64 [IpuBeaure nmpuMepsl NPUMEHEHUS MaTepUajoB € OOJNBIIUM YIEIbHBIM
COTIPOTUBIIEHUEM U TPEOOBaHUS, NPEIbIBISIEMbIE K HUM.



65 [IpuBenure cocTaB M YKaXXuTe, K KakoW rpynmne (Mo Ha3HAYEHUIO)
OTHOCSITCSl CIUIaBbl KOHCTAHTAH, MAHTaHWH, OMNMILUTE UX CTPYKTYpPY, NIEKTPUUECKUE
XapaKTePUCTUKH, 001aCTh IPUMEHEHUS.

66 [IpuBenure  Mapku  KapOCTOMKHMX  CIUIAaBOB,  MCIOJB3YEMBIX B
3JIEKTPOHArpeBaTeIbHbIX IPUOOpax. YKaXKHUTe UX COCTaB U OCHOBHbBIE XapaKTEPUCTUKHU.

67 CrnnaBel Uil TEpMOIIAP: COCTaB, XapaKTEPUCTUKHU, IPUMEHEHUE.

68 CxeMbl TEXHOIOTMYECKUX IPOLIECCOB NOJYyUEHUS CBEPXUUCTHIX METAIIOB.

69 [TomynpoBOTHUKOBBIEC MaTEpHUAIbI: KApOUI KPEMHHUS, apCCHU/T TAJLIHSL.

[TpuBeauTe npuMepsl UX MPUMEHEHHUSL.

70 OCHOBHBIE MAarHUTHbIE XapaKTepUCTUKH MeTaioB. IloscHute uX Ha
rUCTOrpaMMe HaMarHUYMBaHMUS.

71 Cranu u criaBbl IPUMEHSIEMbIE JUIsl U3TOTOBJIEHUS IOCTOSIHHBIX MarHUTOB.
WX cTpyKTypa, CBOHCTBa U TepMHUUECKasi 00paboTKa.

72 [IpuBenuTe KpUBYIO HaMarHWYMBAHUS METAUIMYECKUX MATEpUAOB U IO
Hell ONMUUINTE BayKHEHNIINE MarHUTHBIE XapaKTEPUCTUKH.

73 KakumMu  mokazaTensiMM  OTJIMYAOTCS  TUCTEPE3UCHBIE  KPHBBIE
MarHUTOTBEP/IbIX U MAarHUTOMATKUX CIUIaBOB?

74 CBoiicTBa, CTpOE€HHE MAarHUTOTBEPJbIX CIUIABOB, HX MAapKHUPOBKY.
[TpuBenuTe NpUMeEphl UX TPUMEHEHHUS.

75 CBoiicTBa, CTpPOE€HHME MAarHUTOMSATKHUX CIUIAaBOB, MX MAapKHpPOBKY.
[TpuBenuTe NpUMeEphl UX IPUMEHEHHUSL.

76 CoctaB M CBOWCTBA JIMTHIX MarHUTHBIX CIUIaBOB. [IpuBeanuTe mpuMepsl Ux
PUMEHEHHUS.

77 CruaBpl  OTHOcsIMecs K rpynme nepmamioeB.  MX — MarHuTHas
XapaKTepUCTHKa, 001aCTh MPUMEHEHUS.

78 CBoiicTBa M cOCTaB HEMArHUTHBIX CTaJeH, 00JIACTh UX IPHUMEHEHHUS.

79 CtpykTypa yriaepoaucThiX, XPOMHUCTHIX, KOOATHTOBBIX CTajied M CIUIABOB

npu NpUMCHCHUMW HX B KAa4YCCTBEC MArHuTOTBCPAbLIX MATCPHUAJIOB. Kak MOJIYYHUTBb OTY
CTPYKTYpY?
Ykaxure MapKH 3THUX cTaneu u CIIJIaBOB, O6J'IaCTB IIPpUMCHCHUS.
80 Hepe‘{I/ICJ'II/ITe MAaraviTHBIC XAapaKTCPUCTHUKHU, IO KOTOPBIM OIICHUBAIOTCA
MarHuTHBIE CBOICTBa MaTCpHraIoB. Ha xaxme ocHOBHEIE rpynmnbl JCJIATCAd MAarHuTHBIC
MaTepuaibl U KaKhe XapaKTepHble 0COOCHHOCTH UMEET KaXKasi rpyrima’?

81 ®epputhl, OCHOBHBIE TpymIbl. O0JIacTh MPUMEHEHHUS.

82 [Tonyyenue, cBoiicTBa M 00JacTh NPUMEHEHHS MarHUTOTBEPIBIX
MIOPOILIKOBBIX MaTEPHUAJIOB.

83 Cranu ¥ crutaBbl IpUMEHsIEMbIE I OCTOSHHBIX MAarHUTOB. TpeOoBaHUs
IIPEIbABISAEMBIE K HUM.

84 [IpuBeauTe XapakTE€pUCTUKM MArHUTHBIX CBOWMCTB CIUIAaBOB: OCTaTOYHAas
WHAYKINS, KOOPLUUTHUBHAS CHJIa, MAarHUTHAs! IPOHUIIAEMOCTh, X Pa3MEPHOCTH.

85 DneKTpoTeXHUYEeCKas cTallb. MapKupoBKa, IpUMepbl IPUMEHEHUS.

86 [lonsaTus: MarHuTHasT  MHAYKLUSA, DJIEKTPOMArHUTHAas — MHAYKLUS,
CaMOMHYKIHS, UHAYKTUBHOCTD, IPUBEIUTE (POPMYIIBI UX OIPEeIICHHS.

87 CrnnaBel, MCIIOJIB3YyEMBIE B KAUECTBE MIPUIIOA IIPU NalKe METAJNIOB BBICOKOM
MPOBOAMMOCTH.

88 MapkupoBKa ¥ IPUMEHEHHNE MITKUX IPUITOEB B AJIEKTPOTEXHHUKE.



89 MapkupoBKa ¥ IPUMEHEHHE TBEPBIX IIPUIIOEB B AIEKTPOTEXHUKE.

90 CBoiicTBa M COCTaB KOHTAKTHBIX MAaT€pPUAJIOB, IPUMEPHI KX TPUMEHEHUS.
91 OO01ue cBeieHNs 0 CTPOCHUHU TOTYIIPOBOJHUKOBBIX MaTepUAIOB.
92 JlaiiTe XapakTepUCTUKY MOITYITPOBOIHUKAM: TEPMAHUIO U KPEMHHUIO.

OO6nacTh UX MPUMEHCHUSL.
93 CyIIHOCTh 3JIEKTPOHHOM W JBIPOYHOM MPOBOAMMOCTH, COOCTBEHHOH M
HPUMECHOH MPOBOJIMMOCTH TOJTYITPOBOIHUKOB.
94 CyIIHOCTh TEXHOJOTMH OYHCTKH MOJYIPOBOJHUKOBBIX MaTEpPHUAJIOB
METOZIOM TOHHOH TuiaBku. OTBET MOSICHUTE CXeMOW mporiecca. Kak cTeneHp 4HCTOTHI
MeTaJula BJIMsCT Ha UX XapaKTCPUCTHUKH.

95 Kparko onummTe CyImHOCTh TEXHOJIOIMU BBIPALMBAHUS MOHOKPUCTAIUIOB
HOJIYIIPOBOIHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSICHUTE CXEMOH Ipolecca.

96 Cocras, cBOIMCTBA U 00JIACTh MPUMEHEHHS] HHBAPHBIX CIJIABOB.

97 Onummre >1eKTPOPU3NIECKUE MPOLECCHl B IUAIEKTPUKAxX (MOJSpU3aIus,
JURJIEKTPUYECKHE NTOTEPU, JIEKTPOIIPOBOIHOCTD).

98 Onummmre MexaHWdeckue U (U3MYECKO-MEXaHHMUECKHME  CBOHCTBA
JIUBJIEKTPUKOB.

99 Onummmre KiIaccU(UKALUIO SJICKTPOM3OISALMOHHBIX MaTepHalioB 10
HarpeBocrtoiikoctu. 100 Onummre CBOWCTBA W NPUMEHEHHE Ta3000pa3HbIX
TIDJICKTPUKOB.

101 Onumure XapakTepUCTUKU U MPUMEHEHHE €CTECTBEHHBIX KHMIKHUX
JTDJICKTPUKOB.

102 Onuummre XapakTepUCTUKM W HPUMEHEHHE HCKYCCTBEHHBIX KHJIKHUX
JIUBJIEKTPUKOB.

103 Onuumre Kiaccu(UKaLKIO CMOJI, KAK OCHOBY M30JISILIMOHHBIX JIAKOB, U UX
IpUMEHEHHUE.

104 Onumure KiacCU(PUKALUIO, CBOWCTBA W NPHUMEHEHUE H3O0JIALUOHHBIX
JIaKOB.

105 Onumure KIaccCUPUKALUIO TPONUTOYHBIX KOMIIAYH/IOB U COCTaBOB.

106 Onummre Ki1accupUKAMIO U TpUMEHeHHe OyMaru B 3JIEKTPOTEXHUKE KaK
BOJIOKHHCTOT'O 3JIEKTPOU30JIALIMOHHOTO MaTepHuaa.

107 Onummmre  KIacCU(pUKALMIO W HPUMEHEHHE B  DJIEKTPOTEXHHUKE
BOJIOKHUCTBIX TEKCTUJIBHBIX MaTE€pPHUaJIOB.

108 Onumure  Kki1accUPUKAUIO W MPUMEHEHHE B JJIEKTPOTEXHHUKE
MPOTMTAHHBIX BOJIOKHUCTBIX MaTEPHAJIOB.

109 Onummre TPUMEHEHHE B DJIEKTPOTEXHHKE TUICHOYHBIX HW3OJISIIUOHHBIX
MaTepuasoB.

110 Onuiumre npUMEHEeHHE B 3JIEKTPOTEXHUKE CIOMCTBIX TIACTHKOB.

111 Onummmre  NpUMEHEHHE B JJIEKTPOTEXHHKE  KOMOMHHUPOBAHHBIX
U30JIAIUOHHBIX MAaTEPUATIOB.

112 Onumure TPUMEHEHHE B DJICKTPOTEXHHKE CIIOJSHBIX MaTepHalioB U
3J1aCTOMEPOB.

113 Kakne marepuanbl OTHOCSATCS K HEMETATMYECKUM, WX MPEUMYIIECTBA 110

CpaBHEHHIO C METAJUIaMH U cIutaBaMu. OO6JacTh UX MPUMEHEHHS.
114 Kak Bnusier hopma MakpoMOJIeKyJ1 HOJTMMEPOB Ha UX (PU3HKO-XUMUYECKHE
cBoiicTBa? Buabl XUMHUYECKON CBS3H.



115 Knaccupukanuss NONMMEPHBIX MAaTepUajoB: MO  MPOHCXOXKACHUIO,
OTHOLIEHUIO K HarpeBy, MOJISPHOCTH.

116 Kakwue nonmmeps! Ha3bIBAIOTCS TEPMOIUIACTHYHBIMU, TEPMOPEAKTUBHBIMHU.
[IpuBenuTe NpuMeps! IPUMEHEHUS! KOHKPETHBIX ITOJIMMEPOB.
117 TemneparypHas 3aBUCHMOCTh IPOYHOCTHBIX XapaKTEePUCTHK
TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX MTOJTMMEPOB.
118 Knaccudukanus nomumepos. O61acTh IPUMEHEHHUS.
119 B dWeM cymHOCTh crapeHus noiauMepoB. Kakumu MeTogamMu MOXKHO

«JIepKaTh TMPOIECCHI CTAPEHUs?
120 [IpuBenure  knaccudukamuioo  1utactmacc. llpuBegure  mpumepsl
UCTIOJIB30BaHUS TIACTMACC B AIIEKTPOTEXHHUKE.

121 HazoButre OCHOBHBIE  TepMOpEakTHBHbIE  IIacTMacchl.  Omnuimmure
0CcO0EHHOCTH UX cBOMCTB. IIpuBeanuTe npumepsl NIPUMEHEHHUS B JIEKTPOTEXHUKE.
122 Ha3zoBuTe OCHOBHBIE TEPMOIUIACTUYHBIE IJIACTMACCHI, HMX COCTaB,
Pa3HOBUHOCTH, CBOMCTBA U MPUMEPHI IPUMEHEHUS B JIEKTPOTEXHUKE.
123 Ha3zoBuTte cBOiiCTBa OPraHMYECKOrO CTEKJIA M CIIOCOOBI YIyYIIEHUS dTHX
CBOWCTB.
124 I"a3oHanonHeHHbIe I1acTMaccehl. MIX noiaydyeHue, pa3sHOBUAHOCTH, CBOMCTBA
U IPUMEHEHUE B TEXHUKE.
125 Onumure KpaTko KOMIIO3ULIMOHHBIE MaTepuabl HA OCHOBE aJOMUHUS,
ylnpouHeHHble yacTuamu okcuaa amomunus (CAIT). O6nactb npuMeHeHus.
126 Onumure KpaTKO KOMIO3UIMOHHBIE MaTepHalibl C HUKEJIEBOM MaTpHULIEH,
YIIPOYHEHHOH YacTUIIaMH JTUOKCUAOB Topus Win raduus. O01acTs IpUMEHEHUSI.
127 Apmupyronye MaTepuaibl B KOMIIO3UIIMOHHBIX MaTepralax, UX CBONUCTBA.
128 BosloKHUCTBIE ~ KOMIIO3MLIMOHHBIE  MaTepHajbl € ATOMHUHHEBOMN
MaTpULIEH.
[Tosryuenue, cBoHCTBA U IPUMEHEHUE.
129 BosiokHUCTBIE KOMIIO3UIIMOHHBIE MAaTEPUATIBI C HUKEJIEBOW MaTPULICH.
[Tonryuenue, cBoMCTBA U IPUMEHEHUE.
130 OBTEKTHUYECKHE KOMIIO3UIIMOHHBIE MAaTEPHUAJIbl HA AIFOMUHHUEBON OCHOBE.
ITony4yenue, CBOMCTBA U IPUMEHEHUE.
131 DBTEKTUYECKHE KOMIO3UIITMOHHBIE MaTepUasIbl HA HUKEJIEBOW OCHOBE.
[Tonryuenue, cBoHCTBA U IPUMEHEHUE.
132 Crexnorutactuku. Mx momy4denue, coctaB, CBOWCTBA U MpuMeHeHHne. Kak
BJIMSIET BHJI HAIIOJHUTENS U CBA3YIOIIETO BELECTBAa Ha (PU3UKO-MEXaHUUYECKHE CBOMCTBA
CTEKJIOIMJIACTUKOB?
133 Krnaccudpukanys KOMIO3MIIMOHHBIX MAaTEpUajoB C HEMETaTIM4eCKON
MaTpullel IO BUTy UCIIOJIb3YEMOT0 HAMTOJIHUTENS U MATPHUIIBL.
134 Cnoco6st  ykmagku  HamomHuTeds  .CBOWMCTBaX  KOMIIO3UITMOHHBIX
MaTepuasoB.
135 KapOoBonokuutsl. MIx nonydenue, cBOcTBa M IPUMEHEHHE.
136 bopoBonokuurs!. [lonydyenue, cBoiicTBa 1 IPUMEHEHHUE.
137 OpranoBonokHUTHL. VX nosrydeHue, CBOWCTBA U IPUMEHEHHE.
138 Pesuna. CocraB 1 Ha3HAYEHNE OTAEIBHBIX KOMIIOHEHTOB.

139 [IpuBeauTe kIacCUPUKALUIO PE3UHBI.



140 B uem cymHOCTh mporecca ByJKaHU3AIMH; KaK HU3MEHSIOTCS CBOWCTBA
PE3UHBI OCIIE BYJIKaHU3AIMN?

141 Ha3oBuTe OCHOBHBIE CHUHTETHYECKHE KaydyyKH, MX COCTaB M OOJIaCTh
IPUMEHEHUs PE3UH Ha UX OCHOBE.

142 HazoBute oOCHOBHBIE (DHU3UKO-MEXAaHUYECKHE CBOWCTBA  Pas3IMYHBIX
PE3MHOBBIX MaTEPUATIOB U UX NIPUMEHEHHE.

143 B uyem cymmHocTh cTapeHus pe3uHbl. Kakumu crmoco0amu 3aliuiaroT
pPE3MHY W HOBBIE JETadl M3 PE3UHBI OT CTApeHUsA? YKaXHUTE SKCIUTyaTallMOHHYIO
CTOMKOCTb PE3UHBI.

144 Kak u3MeHs10TCsa CBOMCTBA PE3UHBI 110J] IEUCTBUEM 030HA, TEMIIEPATYPBHIL,
paauaiuu 1 Bakyyma?

145 JlaliTe XapakTepUCTHKY 3JIEKTPOTEXHUUECKUX PE3MH, HMX Ha3HA4YEeHHUE,
HpUMEPbI TPUMEHEHHUS.

146 Onuummre 31EeKTPUYECKUE CBONCTBA KEpaMUKH, IPUBEAUTE IPUMEPHI
NPUMEHEHUS.

147 Onwummre 35meKTpou3nIeckre CBOMCTBA KOHIEHCATOpHOW Kepamuku. Ha
Kakue TPYIIbI OHA moApasernsercs. [[puBeaure npumMepsl MPUMEHEHHS.

148 Onumure KepaMuyeckue Marepuaisl:  ¢Gappop, CTEKIOKEpaMUKY.
[TpuBenuTe npuMepbl IPUMEHEHHUS.

149 Onumure  cuTauibl  (CTEKIOKPUCTAUIMYECKUE  MaTepuajbl),  HUX
IPUMEHEHHE U M0JIy4YeHHE, COCTAB.

150 Onumure KepaMHKy Ha OCHOBE YHMCTHIX OKCHAOB. JlaliTe CpaBHUTEIbHYIO
OLIEHKY MX CBOMCTB.

151 Kakue BbI 3Haere Buabl OeckuciopomHoil kepamuku? HazoBute wnx
Pa3HOBHIHOCTH, CBOMCTBA M IPUMEHEHHUE.

152 HazoBute ocobeHHOCTH CTpoeHus rpaduTa, €ro BaKHEHIIHUE CBOWCTBA H
pUMEHEHHE.

153 [TpuBeauTe kIaccupUKaIUIO KIEeB, NX Ha3HAYCHHUE U TIPUMEHEHUE

154 Onumure Kjaed Ha OCHOBE KPEMHUHOpPraHMYECKHWX COEAMHEHMH W Ha

OCHOBC 3IMOKCHAHBIX CMOJI, UX MPUMCHCHUC

IIpoueaypa oueHUBaHUSA KOHTPOJILHON padoThI
KonTponbubie paboThl, MPOBOAATCS UIsl oOydaromuxcs 3a04HON (Gopmbl 00ydeHHs. 3a

KOHTPOJIbHYIO pa60Ty BBICTABJIACTCA OLICHKA <«3a4YTCHO / HE 3aYTECHOY.

KOHTpOJIBHaSI pa60Ta COCTOUT U3 IIATHU BOIIPOCOB, KOTOPBIC COTJIACHO Ta6nnue BLI6I/IpaIOTCSI

H3 MEPpCUHA BOIIPOCOB.

OOyuaromuii BEIOMpAaeT HOMEpPA BOMPOCOB B TAOJHIIE - MO MOCICAHUM JIBYM HHU(paM U3

HOMEpa 3a4€THON KHUKKH.

[Tpu o1ieHKe YpOBHSI BBIMOJIHEHHSI KOHTPOJIbHOM pabOoThI, B COOTBETCTBUU C TIOCTaBICHHBIMU

HeIsIMHA W 3aJladaMd Il JTaHHOTO BHUJA YY€OHOW NEATEebHOCTH YCTAaHOBJICHBI CIICTYIOITHE

KpUTEPHUU:

- yMeHHe paboTaTb C OOBEKTaMH HW3YYEHUsS, KPUTHYECKMMHM HCTOYHUKAMHU,
CIIPaBOYHOM M SHIMKIIONEANYECKON JINTEpaTypoil;

- yMeHHue coOuparh U CUCTEMATU3UPOBATh MPAKTUUECKUN MaTepua;

- YMEHHE CaMOCTOSITEIbHO OCMBICISATh MPOOJIEMY Ha OCHOBE CYIIECTBYIOIINX
METOIUK;



- YMEHHME JIOTUYHO ¥ TPaMOTHO M3JIaraTh COOCTBEHHBIE YMO3AKIIIOUCHHUS U BHIBOJIBI;
- YMEHHE aHaJTU3UPOBaTh U 0000IIAaTh MaTepHa;

- YMEHME II0Jb30BaThcsi INIOOANBHBIMU  HMH(GOPMALIMOHHBIMH  pecypcaMu U

IPaBUJIBHO UX NMPENOJHECTH B KOHTPOJIBHON paboTe.

IIpu ouenke ompenensercs IOJHOTa M3JI0KEHWs MaTepuana, KadeCTBO M 4YETKOCTh, U
IIOCJIEZI0BATENBHOCTD M3JI0KEHUS MBICIECH, HAIUYME [JOCTATOYHBIX IOSICHEHHMH, KYJIbTypa B
IpeIMETHOM 001aCTH, YUCIIO U XapaKTep OMNOOK (CYIIeCTBEHHbIE WM HECYIIECTBEHHBIE).

Cy1ecTBeHHbIE OIIMOKU CBSA3aHbl ¢ HEJOCTATOUYHOM IIIyOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMep, 0OydarolMiics HENpaBUIbHO yKa3ajl OCHOBHbIE IPU3HAKU IOHATHUH, SIBICHUH,
HEMpaBWIbHO C(OPMYJIMPOBAHBI 3aKOHBl WJIM IMpaBWwia M T.I. WIA HE CMOI INPUMEHUTh
TEOpPETUYECKHE 3HAHUS JUIsl OOBSICHEHNS IPAKTUYECKUX SBJICHUH. )

HecymecTBeHnHble OMMOKN ONIPENeNIIOTCS HEMOJIHOTON OTBETa (HanmpuMmep, 00y4aromumMcst
yIyIIeH U3 BUJa Kakoi — nu00 HexapakTepHbIH (DakT Mpu OTBETE Ha BOMPOC) K HUM MOXKHO
OTHECTU OIHCKH, JOINYILEHHBIE [10 HEBHUMATEIbHOCTH).

Kpurepum ouenkn

OneHka «3a4TEHO» BBICTABJISETCSI CTYIEHTY, €CJIM OH Jaj IOJIHBI OTBET Ha BOIPOCHI
KOHTPOJIbHOM pabOThI C IEMOHCTpAaLMEN BIaJIeHUs TEPMUHOIOTHEN 110 TUCIUIUINHE.

OneHka «He 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CIIM OOyJaroUIUiics an MOBEPXHOCTHBIN
OTBET Ha BOIPOCHl KOHTPOJIbHOW palbOTHI ¢ IEMOHCTpAlUeil He BIaJAECHUS TEPMUHOJIOTHEH IO
JUCLIUIUIMHE; KOHTPOJIbHAsL pabO0Ta BHIIIOJHEHA HE M0 3a/1aHHOMY BapHaHTY.

6 Tembl pedpepaToB
HcTopuyeckuii acClIeKT pa3BUTHs MaTEPUAIIOBEICHUS U TEXHOJIOTHH MAaTEPHAIIOB.
[TpupoaHbIe HCTOYHUKH MAaTEPHAIIOB.
Bnusinue yriepona v IOCTOSIHHBIX PUMECEl Ha CBOIMCTBA CTalIH.
OO6nacTu NpUMEHEHUs1 a30TUPOBAHMSL.
3Ha4yeHre MOBEPXHOCTHOI'O HAKJIENa B MAIIMHOCTPOCHHH.
Cnnasel ¢ 3¢ peKkToM «maMaTu GOpMbI».
O6iacTi NpUMEHEeHUs alFOMUHUEBBIX CILIaBOB.
OO6nacTu UCTIONB30BaHUS KEPAMUUECKUX MaTepHalIoB.

©ooNo O~ LDE

OcHOBHBIC MCTOJbI MTOJYUCHUA 3arOTOBOK 1 JIeTajei.

[HEN
o

. I3roToBieHne pe3nHOBBIX JeTanei u nonyhadprKaToB.

[EEY
[EEY

. TexHomormdyeckas cxema COBPEMECHHOT'O MCTAJUTYPTUICCKOI'O MPOU3BOACTBA.

[EEN
N

. IIpoyKuyst 4epHOU ¥ IBETHOM METAJLTYypPIHH.

[HEN
w

. Marepuainsl 1151 TPOU3BOICTBA YyTyHA.

[EEN
SN

. [IpsiMoe BoccTaHOBIIEHHE Keje3a U3 pya (KapOoTepmusi).

[EN
a1

. IlpousBoscTBo uyryna. 16. [leperuraBHbie IpoIiecChl TPOU3BOICTBA CTAH.

[EEN
~

. CoBpeMEHHOE COCTOSIHUE W MEPCIEKTUBBI PAa3BUTHUS JINThbS IPHU NPOU3BOJACTBE M3JIEIUN
MalIUHOCTPOECHUS.

18. ®usnueckre 0CHOBHI (popMOOOpa30BaHUS JIUTHIX 3aTOTOBOK.
19. JluTeiiHple CBOMCTBA CILUIABOB U MX BJMSHUE Ha KaduecTBO OTIMBOK. 20. OcoO0eHHOCTH
M3TOTOBJIEHUS OTJIMBOK HEIIPEPHIBHBIM JINTHEM.

21. HpI/IMeHCHI/IC OJIACTUYHLBIX CPEO B JINCTOBOM IITaMIIOBKE.



22. [lomyyeHne cBapHBIX IPSIMOLIOBHBIX M CIIMPAILHOLIOBHBIX TPYO (TEXHOJIOTHSI COPTAMEHT,
IIPUMEHEHHUE).

23. MexaHn4ecKue UCTIBITAaHUS METAJUIOB (3aMep TBEPAOCTH).

24. BBICOKOCKOPOCTHBIE CLIOCOOBI Ie(OPMHUPOBAHUS, BIMSHUSA CKOPOCTH JIe(OPMHUPOBAHUS HA
IPOYHOCTHBIC U IJIACTUYECKHUE CBOWCTBA.

25. HpI/IMeHeHI/Ie H33€pHOﬁ TCXHOJIOTMHM B BOCCTAaHOBHUTCIIBHOM HaIlIaBKe
z[eTanefI aBTOMO6I/IJ'ICCTp06HI/I$I.

26. XoJiogHas CBapKa — KakK CIioco0 COSMHEHUS JIeTale B TBEPIOM COCTOSTHHH.

27. [lpuMeHeHHE DJIEKTPOHHO-ITYYEBOW CBApKH JUIS COCIUHCHHUS JKApPONPOYHBIX CTaJeh
OOJIBIIINX TOJIIIHH.

28. OCOOCHHOCTH COEAMHEHMs] 3arOTOBOK MAaJIbIX TOJIIMH B MHUKPOIJIEKTPOHUKE U
npruOOPOCTPOCHHH.

29. YIbTpa3ByKOBas CBApKa LIBETHBIX METAJUIOB.

30. Mcropus pa3BuTHUs CBAPKHU U CBAPOYHOTO POU3BOJICTBA.
Bonpocsl quist 3amutsel pedeparos:
- B yem 3akio4aercs akTyaJlbHOCTh M HOBU3HA BHIOPAHHOH TEMBI.
- YKaxkuTe 11e1b ¥ 337jauu Baiie paboThl.
- [IpuBeauTe NOCTMKEHMSI OTEUECTBEHHBIX U WM 3apyOE€KHBIX YUEHBIX, MOCBETHUBIIUX
HCCIIEAOBAHUIO JaHHBIX BOIIPOCOB.
- YTo MOCIyXHMJI0 HCTOYHUKOM HH(OPMAIUH 10 TEME.

- O003HAaYbTE OCHOBHEIE BBIBOJBI I10 TEME UCCIICIOBAHUA.

IIpouenypa ouennBanus pedepara

Pedepar - pabota ¢ ucTOUHUKaMH MH(YOPMALUU 1O aHAIU3Y, CPABHEHUIO U 0OOOIIEHHIO
JTAHHBIX, TOJTYYEHHBIX IPYTHMH UCCIIeI0BaTeIsIMU 110 BIOpaHHOM TeMe. BaxkHo, uyTo B mporiecce
HanucaHus pedepata popMupyercs cOOCTBEHHBIH B3I Ha TPodIemMy.

Hanucanue pedepatnBHON pabOThI clieAyeT HAa4yaTh C M3JI0KEHHs IJIaHA TEMbI, KOTOPbII
00b1YHO BKIIIOUAeT 3-4 myHkTa. [1maH moimkeH ObITh TIOTUYHO U3JI0KEH, pa3eiibl IJIaHa B TEKCTE
o0s13aTenbHO BolenseTcs. [1nan 00s3aTenbHO JOKEH BKIIIOYATh B ce0s BBEICHUE U 3aKIIIOUCHHE.

Bo BBeneHnn hopMynupyroTCs akTyallbHOCTD, 11EJIb U 3a7a4u pedeparta; B OCHOBHOM 4acTH
paccMaTpuBaOTCsA TEOPETUUYECKHE MPOOIEMBbI TEMbI U MPAKTHKA pealin3allii B COBPEMEHHBIX
MOJIMTUYECKHUX, SKOHOMUYECKHUX U COLMAIbHBIX YCIOBUAX; B 3aKIIOYEHUH MOIBOJSATCS
OCHOBHBIE UTOTH, BBICKA3bIBAIOTCS BBIBO/IbI u MIPEIOKEHUS. Pedepar
3aBepUIaeTCs CIHCKOM HCIIOJIb30BAHHOM JINTEPATYPHI.

OOyuaromuiicss MOXeT BbIOpaThb TeMy pedepara N0 MNEPEYUCICHHBIM BBIIIE TEMaM.
UznoxxenHoe nmoHuMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OIpeNnessieT KpUTepUn
€ro OLIEHKH:

- Hosusna Tekcra:

a) aKTyaJIbHOCTh TEMBI;

0) HOBH3HA M CAMOCTOATENBHOCTh B IOCTAaHOBKE MP00JIeMbl, (hOpMyTHpOBaHHE HOBOTO
acrekTa U3BECTHOM  mpoOyieMbl B YCTaHOBJIEHUH HOBBIX CBf3eH
(MeXTpeIMETHBIX, BHYTPHIIPEIMETHBIX, HHTETPAIIHOHHBIX );

B) YMEHHE paboTaTh C JINTEpaTypoi, CHCTEMaTU3UPOBATh U CTPYKTYPUPOBATh MaTepHa;



T') CAMOCTOSITEIIbHOCTh OLIEHOK U CY)KIICHHIA,

1) CTHJIEBOE €IMHCTBO TEKCTA.

- CremneHp pacKphITUs CYITHOCTH BOIIPOCA: a) COOTBETCTBHE IUIaHa TeMe pedepara;

0) COOTBETCTBUE COJICPIKAHUS TEME U TUTaHy pedepara;

B) MOJIHOTA U ITyOWHA 3HAHUH 110 TeMe;

r') 000CHOBaHHOCTb CIIOCOOOB U METO/I0B pabOTHI C MAaTEPHAIIOM;

€) yMeHue 0000111aTh, Ae1aTh BEIBOBI, CONIOCTABIISTH PA3INYHbIC TOUKU 3PESHHS 110 OJTHOMY
BOmpocCy (Tpobiieme).

- O00CHOBaHHOCTH BBIOOpA HCTOUHUKOB:

a) OIICHKA UCTIOJIb30BAaHHOW JIUTEPATYPhI: IPUBIICYCHBI JIU HANOOJIEe H3BECTHBIC PAOOTHI IO
TEMe UCCIICAOBaHUS (B T.4. )KypHAJIbHBIC MMyOIUKAIIMH OCTECIHUX JIET,  IMOCIEIHHUE
CTaTUCTHYECKUE JJAaHHBIC, CBOJIKU, CIIPABKH H T.JI.).

- CoOmoienue TpedoBaHui K 0OPMIICHHIO:

a) HaCKOJIbKO BEpHO O0(hOPMIICHBI CCHIJIKU HA HCIOIB3YEMYIO JIUTEPATyPy, CIIUCOK
JUTEPATYPHI;

0) oOlleHKa TpaMOTHOCTH M KYJIbTYphl M3lOkeHus (B T.4. opdorpadudeckoid,
INYHKTYallMOHHOM, CTUJIMCTUYECKOM KYJIbTYpHl), BIaJIEHUE TEPMUHOJIOTUEH;

B) coOumoienue TpeboBaHuii k 00bEMy pedepara.

Ha 3amuTty pedepara, coCTosIIyI0 U3 3aUIMTHI pedepara U OTBETOB Ha BOIIPOCHI, OTBOIUTCS
10-15 munyr.

Kpurepuu onenku pedepara:
- «3a4TEHOY, €CIIM BHIMIOJIHECHBI BCE TPEOOBAaHUS K HAITMCAHUIO U 3aIIuTe pedepara:

o0o3HavyeHa npobaema 1 000CHOBaHa €€ aKTyaJIbHOCTb, C/I€aH KPaTKUI aHaJIN3 Pa3JInYHbIX TOYEK
3peHHsT Ha paccMaTpUBAEMyI0 MPOOJEMYy U JIOTHYHO W3JI0KEeHAa COOCTBEHHAsl MO3HIIHS,
chopMynUpOBaHBl BBIBOJBI, TEMa PACKpPHITA TOJHOCTBIO, BBIACPKAH OOBEM, COOIIOJEHBI
Tp€6OBaHI/I$[ K BHCIIHEMY O(bOpMJ'IeHI/II-O, JaHbl TPaBUJIBHBIC OTBETHI HA JOIMOJHUTCIBHBIC
BOIIPOCHI.

- «HE 3a4TE€HO», €clIM TeMma pedepara HE PacKpbITa, OOHAPYKHBACTCS CYIIECTBEHHOE
HENOHUMaHUE IPOOIJIEMBI.



