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1. OBIIASI XAPAKTEPUCTUKA PABOYEWM ITPOI'PAMMBI YUYEBHOM
JANCHUITIJINHBI
OI1.03 OCHOBbI MATEPUAJIOBEIEHUSA

1.1. ObsacTh NpUMeHeHHs] NIPUMEPHOH NPOrPaMMbl

IIpumepHas pabouast mporpamma y4eOHOW AMCLUMIUIMHBI SBISIETCA YacThIO IPUMEPHOM
OCHOBHOI oOpa3zoBarenbHOU mporpammbl B cootBerctBun ¢ ®I'OC CITIO 15.01.05 Caapmuk
(py4HOH M YaCTUYHO MEXAHW3UPOBAHHON CBapKH (HAILIABKH)

1.2. MecTro aMCHUIVIMHBI B  CTPYKTYpPe OCHOBHOW  mpodeccuoHAJIbHOI
00pa3oBaTeIbHON MPOrPaMMbI. TUCIIUIUTHHA BXOJIUT B 00IIETPO(EeCCHOHATBHBIN ITHKIL.

1.3. He.]'lb H INIAHUPYEMBIC PE3YyJbTAaThbl 0OCBOCHUA TUCHUIIIMHBI:

B pesynbraTe 0CBOGHUS TUCIHUILIMHBI 00Y4aIOUIHICS JOIDKEH YMETh!
- [10JIb30BaThCs CIPABOYHBIMU TAOJIMLAMHU IS OTIPEJICJIEHUS] CBOMCTB MaTEpUAIIOB;
- BEIOMpATh MaTepHaIbl JAJIs OCYIIECTBICHUS POPECCHOHATBHOM 1eATEIbHOCTH

B pe3ynbrate 0CBOSHUS AUCHUIUIMHBI O0yYaIOIIHIICs TOMKEH 3HATh:

- HAaMMEHOBAaHKE, MAPKUPOBKY, OCHOBHBIC CBOMCTBA U KJIACCU(UKAIINIO YIJIEPOJAUCTHIX U
KOHCTPYKIIMOHHBIX CTaJIei, [BETHBIX METAJJIOB U CIUIABOB, a TAKXKE IMOJIMMEPHBIX MaTepUaoB (B
TOM YHCJIE IJIACTMACC, MOJIUATUIIEHA, TOJIUIIPOIIUIICHA);

- IpaBUJIa MPUMEHEHMSI OXJIAXK/IAIOIIUX U CMa3bIBAIOIINX MaTEpUaJIOB;

- MEXaHMYECKHE UCIIBITAHHS 00pa3li0B MaTEPUAJIOB

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILIUHBI

2.1. O0beM y4eOHOM IMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bup yyeOHo#i paboThl O6vem uacoe

MakcumajbHas yyeOHasi HAarpy3Ka (Bcero) 64
O0s13aTesIbHbIC AYTUTOPHBbIE YUeOHbIC 3aHATHA (BCEro) 9 46
B TOM YHCJIE!

MPAKTUYECKUE 3aHATUS 22
BueaynnTopHas (camocTosiTeIbHAs1) ydeOHasi padoTa (Bcero) 18
B TOM YHCJIE:
- cucTeMaTHyeckasi mpopaboTKa KOHCIIEKTOB 3aHATUH, YUeOHOH, 18

JOTIOTHUTEIBHON U CIPABOYHOM JINTEPATYPHI IPU MOATOTOBKE K 3aHATHUSIM;

- IOJITOTOBKA K MPAKTUYECKUM pabOTaM C UCIOJIb30BAHUEM METOIUYECKUX
PEKOMEHIaluii TpernoaaBaTesisi, 0hOpMIICHHE MMPAKTHIYECKUX padoT, OTYETOB
U TMOATOTOBKA K MX 3aILUTE;

- MOJTOTOBKA K KOHTPOJLHOM padoTe;

- IOJITOTOBKA U 3allIKTa pedepaToB NO JAHHBIM TEMAM.

Hrorosasi arrectanus B ¢popme auddepeHnMpoBaHHOr0 3a4eTal

1

B ckobOkax B 3TOM CTOJIOLE yKa3aHO pacrpe/ielieHhe Harpy3Ky MPH Peau3aluy MporpaMmbl Ha 6a3e OCHOBHOTO
ob1ero o6pa3oBaHus.
2 B TOM 4HCIIE IPOMEKYTOUHAS ATTECTALIHS.



2.2. TemaTuveckuii miian u cogepxanue ydeonoit aucuunannsl OI1.03 OCHOBBI MATEPUAJIOBEJAEHUA

HaumeHnoBanue Conep:xxanne yueOHOro Marepuasia u GopMbl OPraHu3aluu AeATeIbHOCTH O0bem yacoB
pa3esioB M TeM o0y4arommxcst
1 2 3
Paznean 1. Paznen 1 «OcHoBHBIe cBeleHHs 0 MeTasIax. CTpoeHHe U CBOICTBA METAJJIOB) 46
Tema 1.1. Coaep:kanmne y4eOHOro MaTepuaJja: YpoBeHn 6
«ATOMHO- OCBOCHMS
KPHCTAJINYECKOe 1. ATOMHO KpHCTAJJINYECKOE CTPOEHNE MEeTAJJIOB 2
CTPOCHHE MEeTAJIIOBY | Temamuka y4eOHbIX 3aHAMUIL: 4
OO6mmue cBeneHust 0 MeTasuiax. THUITbI aTOMHBIX CBSI3€H M MX BIUSHUE HA CBOMCTBA
METaJIIOB. ATOMHO-KPHUCTALTUYECKOE CTPOCHUE MeTaioB. OCHOBHBIE TUIIBI
KPUCTAJUIMYECKUX PEIIETOK.
CamocrosiTesibHast padoTa 00y4arOIMXC: 2
1. Cucremarruueckast mpopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U crieluaabHON
JUTEpaTyphl MO BOMPOCAM JAHHBIX TEM.
2. IloaroTroBka K MPakTUYECKUM 3aHSATUSIM C UCIIOJIb30BAHUEM METOIMYECKUX
PEKOMEHIalMi mpernoaBatelis, 0hOpMICHHE OTUYETOB U MOATOTOBKA K UX 3alUTE.
3. [loaroroBka pedepaToB no Temam: «McTopus pa3BUTHS HAyKH O METaIax»,
«Tunel aTOMHBIX CBSI3€M M UX BIUSHHUE HA CBOMCTBA METAJIIIOBY.
Tema 1.2. Conepxanne y4eOHOro MaTepHaJia: YpoBennb
«CBoiicTBa OCBOEHHUS 18
METAJJIOB) 1. CaoiicTBa MeTaJI0B 3
Temamuka yueOHbIX 3aHAMUIL: 12
OcHOBHBIE CBOICTBA METAIIJIOB, OKA3bIBAIOIIHE BIMSIHUE HA ONPEAeIIeHNnEe uX cepsl 4

MpUMEHEHHs: PU3NYECKUe, XUMHUUECKHUE, MEXaHNUECKHEe, TEXHOJIOTUYECKHUE.
PusnyecKkue CBOMCTBA METAJUIOB: INIOTHOCTD, IUIABJICHUE, TEILUIONIPOBOAHOCTD,
JJEKTPONPOBOJHOCTD, TEIUIOBOE PACLIMPEHHUE.

XHMMHUYECKUE CBOMCTBA METAJUIOB: OKUCIISIEMOCTh, KOPPO3UOHHAsL CTOUKOCTb,
YKapOCTOMKOCTB, KAPOIPOUYHOCTb.




MexaHnueckre CBOMCTBAa METAJNIOB: TPOYHOCTb, YIPYTOCTh, MIIACTUYHOCTb,
BSI3KOCTb, TBEPAOCTh. CIIOCOOBI OIpeieNIeHUsI MEXaHUYECKUX CBOMCTB.
TexHomornueckue CBOMCTBA METAIIOB: KHUJIKO TEKYUeCTh (JIMTEHHOCTH), KOBKOCTh
(medopMHpyeMOCTh), MPOKATUBAEMOCTh, 00pa0aTHIBAEMOCTh PE3aHHEM,
CBapHBAEMOCTb.

IMpakTnyeckoe 3ansatue Ne 1 «Onpeaesienne npeaesa NPpoOYHOCTH U
IVIACTHYHOCTHU NMPHU PACTSZKEHUN METAJJIOB M CILJIABOB)

HpaRaneCRoe 3aHsaTHe Ne 2 «Onpeneﬂenne ynapﬂoﬁ BA3KOCTH ME€TAJ1JIOB U
CILJIABOB»

CamocrosiTeqbHast padoTa 00yYaAOIIMXCH:

1. Cucrematnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U crienaabHOMI
JUTEpaTyphl MO BOMPOCAM JAHHBIX TEM.

2. IloaroTroBka K MPakTUYECKUM 3aHATUSIM C UCIIOJIB30BAHUEM METOIMUECKUX
pEKOMEHAAINIA TTpenoaBaressi, ohopMIIeHHE OTUYETOB U MOATOTOBKA K UX 3aIIUTE.

3. [loaroroBka pedepaToB o TemaM: «MeXaHUYECKUE U TEXHOJIOTHUECKHE
WCIIBITAaHUS U CBOMCTBA KOHCTPYKIIMOHHBIX MaTepHaIOBy, «CBSI3b MEXKY CTPYKTYpOI
Y CBOMCTBAMHU METAJJIOBY.

Tema 1.3.
«Kee30 u ero
CILIABLID)

Conep:xxanue yueOHOro MaTepuaJia: YPpoBeHb OCBOCHUS

1. Kene3o u ero cmjiaBbl 3

23

Temamuka yueOHvlX 3aHAMUIL:

17

OO111e MOHATHS O JKEJIEe30yTIePOAUCTHIX criaBax. IIpon3BoICTBO UyryHa U CTAJH.
JluarpamMmma COCTOSIHMSI CUCTEMBI JKEJI€30 — yIiiepoa. BinsHue Xummuyecknx
AJIEMEHTOB Ha CBOMCTBA cTanu uyryHa. Knaccudukamus craneit mo XuMU4ecKoMY
COCTaBy, 10 HA3HAYEHHUIO, TI0 CIIOCOOY MPOU3BOJICTBA, I10 KAYECTBY, 110 CTENECHH
PACKUCIICHHUS.

KoHcTpyKIMOHHBIE CTanu. YTIE€pOAUCThIE U HHCTPYMEHTaNbHbIE cTan. CTtanu ¢
0co0bIMH (pH3HUECKUMU CBOWCTBaMHU. MapKUpOBKa CTaJIeii U CIUIaBOB.

I{BeTHBIE MeTAJUIBI M CIUIaBbl. MapKHpOBKa CIIJIABOB IIBETHBIX METAJIJIOB.

IIpakTnueckoe 3ansaTue Ne 3 «OnpeneneHne TBEpAOCTH METAJIOB U CILIABOB I10
bpuHes0»

IIpakTHyeckoe 3ansitue Ne 4 « MUKpPOCTPYKTYPHBI aHAJIU3 METAJLIIOB U
CILIABOB)

12




CamocrosiTesibHast padoTa 00y4arOIIUXC:

1. Cuctemarnyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOH U crieruanbHON
JUTEPATYPHI 10 BOIPOCAM JaHHBIX TEM.

2. [loaroToBka K NpaKTUYECKUM 3aHATUSAM C UCIOJIB30BAHMEM METOAMYECKHUX
pPEKOMEHJalMi IpernoaaBarenst, 0popMIEHHE OTYETOB U MTOATOTOBKA K UX 3aLIUTE.
3. [loaroroBka pedepaToB o Temam: «BiausiHue TerupoBaHus Ha CBOMCTBA
KEJIE30yTIIEPOJUCTBIX CIUIaBOBY, «CTalll ¢ 0COOBIMU CBOMCTBAMU U UX IPUMEHEHHE
B IIPOMBIIIJIEHHOCTH.

Tema 1.4.
«MeToabl MOJTyYeHHUs
Hu 00padoTKM
u3/1eJnil U3 MeTAJLJI0B
H CILIABOB»

Conepxxanue y4eOHOro MaTepHaJa: YpoBeHnn
OCBOEHHS

1. Metoanbl nojydeHuss 1 00padOTKM U3AeJUil U3 MeTALII0B 1 3
CILIABOB

11

Temamuka yueOHbIX 3aHAMUIL:

MeTtoap! oydeHus 1 00pabOTKH U3JIEIUN U3 METAJUIOB U CIIABOB: JIUThE, IIPOKAT,
00paboTKa JaBJICHUEM M pe3aHUEM, TEPMOOOPAOOTKA, XHMUKO-TEPMUIECKAS
o0paboTka, CBapKa, rmaika u ap.

Omxur. Hopmanuzanus. 3akanka cranu. [ansBanndeckue, 11 y3noHHbIC U
PacIbUIATENBHBIC MTPOIECCHl HAHECEHUST METAJUIMYCCKUX 3allIUTHBIX U 3aIIUTHO-
JICKOPATHUBHBIX MMOKPBITHI.

IIpakTuyeckoe 3ansaTue Ne 5 «McciienoBanue BJIMSIHUSA CKOPOCTH OXJIAKICHUS
Ha CBOICTBA CTAJIW)

KountpoJabHoe 3ansaTne Ne 1 «CTpoeHue M CBOHCTBA METAJLJIOB)

|

CamocrosiTeqbHast padoTa 00y4YarOIIMXCH:

1. Cucremarnueckas mpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM U CrienanbHOMI
JUTEpaTyphl IO BOIPOCAM JAHHBIX TEM.

2. [loaroToBka K MPakTUYECKUM 3aHATUSAM C UCIOJIb30BAHMEM METOAMYECKHUX
PEKOMEHAIMA TTPero1aBaTest, 0POPMIIEHHE OTYETOB M MOJATOTOBKA K X 3aIIHTE.
3. IloaroToBka pedepato 1no reMaM: «MeTo bl 3aIUTHl METAJUIOB OT KOPPO3UN»,
«MeToJIbl TepMHUYECKON 00paOOTKHU CTaICI.

Pazgea 2.
Tema 2.1.
«OcHOBHEIE

Pa3znea 2. «OCHOBHbBIE CBeJICHUSI 0 HEMETALJIMYECKNX MATEPHAIAX))

Conep:xxanne yueOHOro MaTepuaJia: YpoBennb
OCBOEHHUS




CBECACHUA O 1. OcHoBHbBIE CBCIACHUSA 0 HCMCTAVIMYCCKHUX MAaTCPpHAJIax ‘ 3

HEMETAINICCKHUX Temamuka yueﬁnblx 3aHAMUU:

MaTepHaIax» CrpoeHue 1 Ha3HaYEHUE PE3UHbI, IUIACTUYECKUX MAcC U MOJIMMEPHBIX MAaTEPHUAIIOB.
Oco0eHHOCTH UX CTPYKTYPbI U TEXHOJIOTUYECKUX CBOMCTB.

CtpoeHue 1 Ha3HaYEHUE CTEKJIa U KePaMUYECKUX MaTepuanoB. TeXHOJOTHYECKUE
XapaKTepUCTUKU U3/IETUN U3 HUX. DIEKTPOU30JIALIMOHHBIE CBOMCTBA.

CrtpoeHue 1 Ha3HAYEHUE KOMIIO3UIIMOHHBIX MaTepHAJIOB.

CMa3ouHble 1 aHTUKOPPO3UOHHBIE MaTepHraiibl. CrieruanbHble )KUAKOCTU. X
HazHayeHue. OCOOEHHOCTH TPUMEHEHUS.

AOpazuBHbie MaTepuasibl. O01IHe cBefeHuss. AOpa3UBHBIN HHCTPYMEHT.

CamocrosiTesibHast padoTa 00y4arOIMXCS:

1. Cucremarruueckas IpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U crieIuaaIbHON
JUTEpaTyphl MO BOMPOCAM JaHHBIX TEM.

2. [ToaroToBKa K MPaKTUYECKUM 3aHSATUSM C UCIIOJIb30BAHHMEM METOIMYECKHIX
pEKOMEHIAINIA TTpernoiaBaressi, opopMIIeHHE OTUYETOB U MOATOTOBKA K UX 3aIIUTE.
3. [ToaroroBka pedepaTtoB no Temam: «llomuMepHbie MaTepuaibl B
MaIlIMHOCTPOCHUMNY, « KOMITO3UITMOHHBIE MaTEpHaIbl, ApMUPOBAHHBIE XUMHUUYECKUMU
BOJIOKHAMI.

4. [loarotoBka K Au(GepeHIIMPOBAHHOMY 3aUETy.

JAudpepeHMPOBAHHBIN 3a4eT

2

Bcero

64

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIUe 0003HaYeHUS:

1 — 03HaKOMHUTEIIBHBIN (BOCHpOI/ISBeL[eHI/IC I/IH(I)OpMaI_II/II/I, Y3HAaBaHUEC (paCHO3HaBaHI/IC), 00BsICHEHHE paHeC N3YyYCHHBIX 06’]':>CKTOB, CBOICTB U T.H.);

2 — PeTPOAYKTUBHBIN (BBITIOJHEHUE ICATEIILHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM);
3 — IPOJYKTUBHBIN (CaMOCTOSITEIbHOE IJIAHUPOBAHUE U BBINOJIHEHUE JICATEILHOCTH, PellIeHHEe MPOOIEMHBIX 3a/1a4).




3. IPUMEPHBIE YCJIIOBUSA PEAJIN3ALNU TPOI'PAMMBI

3.1. MatepuajibHO-TEXHHYECKOE O0ecreyeHne
Peanu3zanus mporpaMmbl peionaraeT HaTn4ue JIabopaTopul MaTepUaioBeICHUS
OO6opynoBaHue J1a0OPaTOPHH:

- pa60qee MECTO IIPEIogaBaTeIsi,

- MOCaI0YHbBIE MeCTa 00yJaroNUXCs (M0 KOJUYECTBY 00yUaIOIINUXCs);

- KOMIUIEKT y4eOHO-METOJUYECKON TOKYMEHTALUU (COTJIACHO MEPEUHIO MCIOJIB3YEMBbIX
y4€OHBIX U3JaHUH U JOMOJHUTENBHOM JINTEPATYPHI);

- Ta0JIUIIBI TOKa3aTeNell MEXaHUYECKUX CBOMCTB METAJIIOB U CILUIABOB;

- KOMITJIEKT TUTAKATOB U CXEM:

® BHYTpPEHHEE CTPOCHUE METAIJIOB;

® QJIOTPONMYECKUE MPEBPAIICHUS B KeEJe3e;

e nedopmans u ee BUIbL;

® TBEPIOCTh U METOJIBI €€ OTIPEICICHUS;

e xjaccu(uKanus 1 MapKu YyT'yHOB;

e KJIaCCHU(HUKAIMI U MAPKHU CTaJICH;

e JIOMEHHAas IeYb;

e CTalleIUIaBUIIbHAS TIEYb;

® QITOPUTM PaCHIU(PPOBKH CTANICIH;

e BHJIHI CTaJICH U NX CBOMCTBA;

® MapKUPOBKA YIIEPOAUCTHIX KOHCTPYKIIMOHHBIX CTaNeH;

® MapKUPOBKA YIIEPOAUCTHIX HHCTPYMEHTAIBHBIX CTAJEH;

® CTPOCHHE PE3UHBI, INTACTUYCCKUX MACC U TIOJTMMEPHBIX MaTCPUAIIOB;

® CTPOCHHE CTEKJIa M KEPAMUYCCKUX MAaTECPHAJIOB;

® CTpOCHHE KOMITIO3ULIMOHHBIX MaTEPHAIIOB;

® CMa304YHbIC U aHTUKOPPO3UOHHBIE MaTEePHAIBI,

e a0pa3uBHbIE MaTEPHAJIBI.

- KoMImiekTel HaTypambHBIX 00pa3IioB:

® KOJUIEKIUS MeTauiorpadudeckux o0pa3noB «KOHCTPYKIIMOHHBIC CTATU W CIDIABBD)
(xommektust oOpasnos (25 m.) — cranu 10, 20, 35, 45 (oxwur), 45 (Hopmanuzaius), 45 (3akayka
B BOJIE), 45 (3akanka + oTmyck), 45 (3akanka B Macie), 45 (3akaika ¢ 1000°C, B BOIY), 65, V8
(mmacTuHYATHINA nepnuT), Y8 (3epuuctsiii nepnut), 08X 18H10T, IIX15, X12M, uyryHs! Oemnblii,
CEpBIil ¢ TUIACTUHYATHIM TPaQUTOM, CepBIi C MIAPOBUAHBIM TPAPUTOM, CEPBINA C XJIOMbEBUIHBIM
rpaputoM, menp M1, Oponza bpOd6-0,15 wmu BpAXKu9-2, maryws JI63 wim JIC-59-1,
amoMuHUEBBIA cmuraB {16 win AMr6T, crans 20 mocie IeMEHTAaIlUM, CTadb C HHUKEIIEBBIM
MOKPBITUEM ), ATHOOM MUKPOCTPYKTYp — | KOMIL.;

® DIIEKTPOHHBIN ambOoM ¢oTorpaduil MUKPOCTPYKTYp CTalleil W CIUTaBOB (CTalu B
PaBHOBECHOM COCTOSHUH; YYT'YHBI, CTald TOCIE TEPMUYECKOW 0O0pabOTKH; CTalb IMOCIe
XOJIOJTHOM TMJIACTUYECKOW nedopMalii ¥ MOCIEAYIONIEro HarpeBa; JErHpOBaHHBIC CTallu;
[[BETHBIC METAJIIBI M CIUIABHI; OIIPEJIeIICHUE pa3Mepa 3epHa ayCTeHUTa B CTalK) — | ImIT.

® KOMIBIOTEPHI C TUIEH3UOHHBIM IPOrPAMMHBIM 00€CIICUCHHUEM;

® MyJbTUMEAUNHBIN IPOEKTOD;

® DKpaH.
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® CTalMOHApHBIA TBEPAOMED

e MallllHA Pa3phIBHAS UCTIBITATEIbHAS

® MasTHUKOBBIA KOIUP

e yyeObHOe oOopynoBaHue «l3yueHne MHKPOCTPYKTYphI, JIETUPOBAHHOM CTaM»
(kKoyeKIus MUKpONILIH(OB, aTbOOM MUKPOCTPYKTYP)

e yueOHOe oOopynoBanue «l3yueHHe MHKPOCTPYKTYpPHI YIJIEPOAUCTONW CTald B
PaBHOBECHOM COCTOSTHUI (KOJUIEKIUSI MUKPOLLTU(OB, aIbOOM MUKPOCTPYKTYP);

e yyeOHOe oOopynoBaHue «/3yuyeHue MUKPOCTPYKTYpBl YIJIEPOAUCTOM CTald B
HEPAaBHOBECHOM  COCTOSHMM»  (KOJUICKUIUS ~ MHUKPOLLIM(OB), ambboM  MHKPOCTPYKTYP,
METOJIMYECKHE YKa3aHMUs);

® TUIIOBOW KOMIUIEKT yueOHOro oOopynoBanusi «M3ydeHne MUKpOCTPYKTYpBI LIBETHBIX
METAJUIOBY (KOJUIEKLIUSI MUKPOILIH(OB), aTb00M MUKPOCTPYKTYP, METOAUYECKHIE YKa3aHHUs);

e yyeOHOE o0opynoBaHue «JIaboparopust MeTaJuIorpadum» (MHKpOCKOI
metaiorpaduueckuii (yBenmaenue x100...x1000 kpar), nuudposas kamepa st MUKpockomna (5
MeTanuKcenei), 3IeKTpOoHHbI anbboMm ¢ortorpaduii (100 mT.) MHKPOCTPYKTYp CcTaneid u
CILJIaBOB, KOJUICKITUs 00pasnos (6 1IT.));

e yuyeOHOEe obopymoBanue «Tepmudeckas oOpaboTka MeTauioBy (meub MmydenbHas (10
i1, 1150°C), mukpockon meramtorpadudecknii (yBemmuenne x100...x1000 xpat), madpoas
KaMmepa juig Mukpockona (1,3 meranukcens), 3akainounbiii 0ak (7 i) — 2 1IT., Macyio 3aKajio4Hoe
— 5 1, umnmsl tTurenbHbie 350 MM — 2 mT., munuel tareabHeie 500 mm — 1 mT., 6ymara
HakaauHas s cHsatust okaiauHbl (P80...P100) — 10 mrcros, oOpasiisl (cTans Mapku 45; d15x10
MM) — 30 mwT., KoJuteKiust MUKponuiioB (16 mT.), anbboM MUKPOCTPYKTYp (bopmat A4) — (2
IIT. ).

3.2. UudopmanuonHoe odecriedenne 00yueHus
IlepedyeHb uHCMOJB3yeMbIX Y4eOHBIX wu3AaHuil, WHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JUTEPaTyphbl

OcCHOBHbBIE HCTOYHUKH:

1. OcHoBBI MatepuanoBefieHus: (MeTaiutooOpaboTka): Yueb. mocobwe s Had.
npod. obpazosanus. (B.H 3amnatun, FO.MCanomxkoB, A.B Jly6oB u np.); mon pen. B.H
3amnatuna. — M: UL «Axagemusy, 2012.- 256 c.

2. OBunnHMKOB B.B. OcHOBBI MaTepuanoBeAeHUs ISl CBAPIIUKOB: y4eOHUK. - M:
UII «Axanemus», 2014. - 256 c.

JlonoTHUTEeIbHbIE UCTOYHHKH:

3. CokomoBa E.H MarepuanoBenenue (MeramiooopaboTka): pad. TeTpanb: ydeo.
nocoOue 1t Had. mpod. oOpaszoBanus. - M: UL «Akanemus», 2013. - 96 c.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOUN

JUCHUIIIAHBI

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbIE
3aHATHA)

OcHOBHbIE MOKA3aTe/IN OIIEHKH pe3yJibTaTa

YmMmenuns:

- I10JIb30BAThCsI CIIPAaBOYHBIMU
TaOJIMIIaAMU /711 ONPEICTICHHSI CBOMCTB
MaTepuasos;

- YMCTb IOJIB30BATHCA CIIPABOYHBIMU TaGJIHL[aMI/I JJIA

OllpeieNeHus CBOICTB YIIEPOAUCTBIX u
KOHCTPYKLIMOHHBIX CTaJIel, LBETHBIX METAJIJIOB U
CIUIAaBOB, a TaKXe IIOJUMEpPHBIX MaTepuaioB
(mmactMacc, HOJIMATUIIEHA, TOJUIIPONUIICHA U T.11.);

-yMETb IOJIb30BAThCsl CIIPABOYHBIMH TAaOIUIIAMU /TS
OIpeieNIeHus PaBWJl IPUMEHEHUS OXJIAKJAOIUX U

CMAa3bIBAIOIIUX MATCPHUAJIOB.

- BI)I6I/IpaTb MaTepHraibl AJId
OCYIICCTBJICHHUA HpO(I)CCCHOHaHLHOIZ
JACATCIIBHOCTH

- BBIOMpAaTh MeETAJUIMYECKHE, HEMETaUIMYeCKue,
OXJIQKJAIOUIME M CMa3blBAIOLUME MaTepuaibl IS
OCYIICCTBIICHUSI TPOPECCHOHATBHON ACSITEILHOCTH
C YYETOM UX OCHOBHBIX CBOMCTB M MAPKUPOBKHU.

3HaHnud:

- HalMEHOBaHUE, MapKUpPOBKY,
OCHOBHBIE CBOMCTBA M KJIACCH(PUKALIUIO
YIIEPOOUCTBIX W KOHCTPYKIIMOHHBIX
cTajieil, IBeTHBIX METAUIOB U CIUIABOB,
a TaKKe TOJMMEPHBIX MaTepualioB (B
TOM 4YHCIIE€ IUIACTMACC,OJIMITHIICHA,
MOJIMIIPONIJIEHA U T.J1.);

- 3HaTh HAMMEHOBAaHUE, MAapPKUPOBKY, OCHOBHBIE
CBOWCTBA M KJIACCH(PHUKAIMIO YIIEPOJUCTBIX U
KOHCTPYKLIMOHHBIX CTaJIel, LBETHBIX METAJJIOB U
CIUIABOB, 4 TAKXKE MOJUMEPHBIX MAaTEpHAJIOB (B TOM
quCcae  IUIACTMACC,IIOIMITUIICHA, IOJIMIPONUICHA U

T.1.);

- [IpaBuWJjia MPUMCHCHUSA OXJIAXKIAIOMIUX
1 CMA3bIBAIOIINX MATCPUATIOB,

- 3HAThb IMpaBHJia NPUMCHCHHA OXJIAXKIAIOMIUX U
CMa3bIBAOIIUX MAaTCPHUAJIOB;

- MCXAaHHYCCKHEC HCIIBITAHUA 06pa311013
MaTepHraoB.

- 3HaTb MCTOJUKY MPOBCACHHA PA3JIMYHBLIX METOJ0B
MEXaHUYECKUX HCIBITaHUI 06pa3u0B MaTcpHraJioB
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