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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YYEEHOM
JANCHUITIJINHBI
OI1.03 OCHOBbI MATEPUAJIOBEIEHUSA

1.1. ObsacTh NpUMeHeHHs] NIPUMEPHOH NPOrPaMMbl

Pabouas mporpamMma y4eOHON IMCLMIUIMHBI SBISETCSA 4YaCThlO IPUMEPHOM OCHOBHOM
oOpa3zoBarenbHOil mporpammbl B cootBeTctBuu ¢ ['OC CIIO 15.01.05 CBapumk (pyyHoil u
YaCTUYHO MEXaHU3UPOBAaHHOM CBapKH (HAIUIaBKH),yTBEPXKIEHHON npuka3oM MuHucTepcTBa
obpazoBanus u Hayku Jlonenkoit Hapoanoii Pecrryosmmku ot 19 deBpamns 2021r.Ne25-HIT.

1.2. MecTto AUCHMIVIMHBI B  CTPYKType OCHOBHOH  mnpogeccnoHaIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbl . IUCLUILIMHA BXOJUT B 00IIENPO(ECCHOHATBHBIN IIUKIL.

1.3. Leab 1 muiaHupyeMble pe3yJbTAThbl 0CBOEHHS TUCIHMIIUHBI:

B pe3ynbrare 0CBOGHUS IUCLMIIIMHBI 00y4aroUIHics JOIKEH YMETh:
- I10JIb30BAThCsI CIIPAaBOUHBIMM TAOJIMLIAMU JAJIs1 OTIPEIETICHUSI CBOMCTB MaTEPHUAJIOB;
- BEIOMpATh MaTepHaIbl JAJIs OCYIIECTBICHUS IPOPECCHOHATBLHOM 1A TEIbHOCTH

B pe3ynbpTaTe ocBOCHMS IUCHHUILUIMHBI O0YYAOIINIICS JOKEH 3HATh:

- HAUMEHOBaHUEe, MAaPKUPOBKY, OCHOBHBIE CBOMCTBA U KJIACCH(PUKAILIUIO YIIIEPOJUCTHIX U
KOHCTPYKIIMOHHBIX CTaJCH, IIBETHBIX METAJJIOB U CILJIABOB, a TAK)KE MOJIMMEPHBIX MaTepUaoB (B
TOM YHCJIE TJIACTMACC, MOJIUATUIICHA, TOJUIPOITUIICHA);

- MpaBUJIa MPUMEHEHHUSI OXJIAKJAOIINX ¥ CMa3bIBAIOIINX MAaTEPHAJIOB;

- MEXaHUYECKHE UCIIBITaHUs 00pa3lioB MaTepraioB

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILJIAHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO#l padoThl

Buj yueo6Hoii paboThl Oobvem uacos

MakcumasbHas y4eOHas Harpy3ka (Bcero) 57
O0s13aTesIbHbIE Ay IUTOPHbIE YUueOHbIe 3aHATHSA (BCero) 38
B TOM YHCJIE:

IIPAKTUYECKHE 3aHITHS 20
Bueayauropnasi (camocTosiTesibHas) yueOHasi padora (Bcero) 19
B TOM YHCJIE!
- cucTemMaTrhueckas npopaboTka KOHCIIEKTOB 3aHATHH, yueOHOH, 19

JOIIOJTHUTENIBHOM U CIIPABOYHOMU JINTEPATYPHI IIPU MOATOTOBKE K 3aHATHSIM;

- IOATOTOBKA K NPAKTHYCCKHUM pa60TaM C UCITIOJIb30BAHUEM METOANYCCKHUX
peKoOMeHIaluit mpernoaaBarens, ohopMIIeHHE MPAKTUIECKUX paboT, OTUETOB
U IIOATrOTOBKA K HUX 3alllUTEC,

- IOATOTOBKA K KOHTPOJIBHOU paboTe;

- IOJTOTOBKA M 3alIUTa pedepaToB MO TAHHBIM TEMaM.

Hrorosas arrecrauus B popme 1udpepeHuMpPOBAHHOIO 3a4eTa




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

HaumenoBanue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesiTeJIbHOCTH O0bem yacoB
pa3aesioB U TeM o0yuarommxcst
1 2 3
Pazpean 1. Pasznen 1 «OcHoBHBIE cBeleHUs 0 MeTa/L1aX. CTpoeHue M CBOIICTBa METAJVIOB) 38
Tema 1.1. Conep:kanue yuyeOHOro MaTepuaJa: YpoBennb 5
«ATOMHO- 0CBOCHMSI
KpHCTA/INYecKoe 1. ATOMHO-KpHCTAJJIHYECKOE CTPOEHHE MeTAJLI0B 2
CTPOCHHE METALIOBY» | Temamuka y4ueOHbIX 3aHAMUIL: )
OO6mue cBeieHus 0 MeTalax. TUIIbI aTOMHBIX CBSI3€M U UX BJIUSHUE HA CBOMCTBA METAJIOB.
ATOMHO-KPHUCTAJUIMUECKOE CTPOCHUE MeTa/IOB. OCHOBHBIE THUIIBI KPUCTAIUTHUYECKHUX
pEIIETOK.
CamocrosiTesibHas padoTa 00y4arOIIUXCH: 2
1. CucremaTuyeckas npopadoTKa KOHCIIEKTOB 3aHATUM, YUeOHOM U CIeI[HATbHOM
JTUTEPaATypPHI [0 BOIIPOCAM JAaHHBIX TEM.
2. IloaroroBka K MPaKTUYECKUM 3aHSATHUSAM C UCTIOIH30BAHUEM METOIUYECKUX
peKoMeHIaluii mpernoaasarens, ohopMIeHIE OTYETOB U MOATOTOBKA K MX 3alUTe.
3. [TogroroBka pedeparon o temam: «McTopust pa3BUTHs HAYKH O MeTauiax», « TUIb
aTOMHBIX CBSA3€H U MX BIIMSIHHE HA CBOWCTBA METAJIJIOBY.
Tema 1.2. Conep:xanue yueOHOro MarepuaJa: YpoBeHnb
«CBoiicTBa METAJLTIOB» OCBOCHUS 10
1. CaoiicTBa MeTAJLIOB 3
Temamuka yueonvix 3auamuii: 10

OcHOBHBIE CBOWCTBA METAIIJIOB, OKa3bIBAIOLIME BIMSIHUE HA OINPEIETICHUE UX Cepbl
pUMEHEHMS: (PU3NYecKre, XUMUYECKUe, MEXaHNYECKHE, TEXHOIOTUYECKHE.
®dusnueckue cBOMCTBAa METAIOB: INIOTHOCTb, IIJIABJIEHHUE, TEIJIONPOBOJIHOCTD,
ANEKTPONPOBOJIHOCTb, TEIUIOBOE PACIIUPEHHE.

XUMUYECKHE CBOMCTBA METAIIJIOB: OKUCISIEMOCTh, KOPPO3HUOHHAs CTOUKOCTB,
KapOCTOMKOCTb, KapOIPOYHOCTb.

MexaHnuyeckre CBOMCTBa METAIJIOB: MPOYHOCTb, YIPYTOCTb, IJIACTUYHOCTD, BA3KOCTbD,
TBepA0CTh. CIIOCOOBI OIpeIesieHIs] MEXaHUYECKUX CBOMCTB.

TexHonornueckue cBOMCTBa METAIIOB: JKUJKO TEKYUYECTh (JIMTEHMHOCTH), KOBKOCTh
(edopMHpyEeMOCTh), MPOKATMBAEMOCTh, 00pabaTHIBAEMOCTh PE3aHUEM, CBAPUBAEMOCTb.




IIpakTuyeckoe 3ausiTue Ne 1 «OnpeaesieHue npeaesaa NpOYHOCTH U MJIACTUYHOCTH NPH
pacTAKEeHUH METAJLJIOB U CILIABOB)

IIpakTnyeckoe 3ansiTue Ne 2 «OnpeaesieHue yiapHoi BA3KOCTH MeTAJIOB U CIJIABOB)

10

CamocrosiTesibHass padoTa 00y4arOIIMXCH:

1. CucremaTnyeckas npopadoTKa KOHCIIEKTOB 3aHATHH, YIeOHOH U CTICIIHATBHOM
JUTEPATypHI 10 BOIIPOCAM JaHHBIX TEM.

2. IloaroroBka K NpakTUYECKUM 3aHATHUSAM C HCIIOJIB30BAHUEM METOINYECKUX
peKoMeHanui npenoaasarens, opopMIeHNE OTYETOB U OJrOTOBKA K UX 3allIHTE.

3. IloaroroBka pedeparoB 1o TemMam: «MexaHMYECKHE U TEXHOJIOIMYECKHE UCTIBITAaHUS U
CBOMCTBAa KOHCTPYKLIMOHHBIX MaTeprasioBy», «CBsA3b MEXIY CTPYKTYpOI U CBOMCTBaMU
METAJIJIOBY.

Tema 1.3.
«7Keie3zo u ero
CILIABBI»

Conep:xaHue y4eGHOro MaTepuaJa: YpoBeHb OCBOEHHS

1. 7Keje3o u ero CiiaBbl 3

10

Temamuka yueOHvIX 3aHaAmuil:

10

OO1w11e NOHATHUSA O KEIE30yIIePOJUCTHIX CIIaBaX. [[pou3BOACTBO UyryHa U CTalH.
CoBpeMeHHbIe MTPOLECChl U3TOTOBJIECHUS CTalIM. JlnarpaMma COCTOSIHUSL CUCTEMBI JKEJIe30 —
yraepoa. BiusHue XuMHYecKuX 3JIEMEHTOB Ha cBocTBa cTaiu uyryHa. Knaccuduxanus
cTajiel o XMMUYECKOMY COCTaBy, 110 HA3HAUEHUIO, 110 CII0CO0Y MPOU3BOJCTBA, 10 KAaYeCTBY,
10 CTETIEHU PACKUCIICHUS.

KoHCcTpyKIIMOHHBIE CTalTU. YTIEPOANUCThIE U HHCTPYMEHTaIbHbIe cTanu. CTanu ¢ 0cOObIMU
¢u3znueckuMu cBoiictBamu. MapKupoBKa cTajnel u CIIaBoB.

I1BeTHBIE METaJIIIBI U CIUIaBbl. MAapKHUpPOBKA CINIABOB IIBETHBIX METAJLIOB.

IIpakTnueckoe 3ansaTue Ne 3 «OnpenesieHne TBepAOCTH MeTAJVIOB H CIUIABOB 10
bpuneuoy»

IIpakTnueckoe 3anaTHE Ne 4 «KMUKPOCTPYKTYPHBIH AHAJIHU3 METAJVIOB U CILIABOB»

CamocrosiTesibHass padoTa 00y4arOIIMXCH:

1. Cucrematnyeckas npopadOTKa KOHCIIEKTOB 3aHATHM, Y4€OHOU U CIIeIIUaTIbHON
JUTEpaTyphl 110 BOIPOCAM JTAHHBIX TEM.

2. [loaroroBka K MpakTUYECKUM 3aHATHUSM C UCIIOJIb30BAHUEM METOINYECKUX
peKoMeHAanui npenoaasarens, opopMIeHHe OTYETOB U OJArOTOBKA K UX 3allIUTE.

3. [logroroBka pedeparos mo Temam: «BiusHuE TeTHpOBaHUs Ha CBOWCTBA
KEIIe30yTIePOAUCTHIX CIUTaBOBY», «CTaau ¢ 0COOBIMU CBOMCTBAMH U WX PUMEHEHHE B
MTPOMBIIITIEHHOCTH.

Tema 1.4.
«MeTOI[l)I nonyqemm )4 |

Conep:xanue yueOHOro MaTepuasa: YpoBenb
OCBOEHUS




00padoTKM U31eJN U3
METAJJIOB U CIJIABOB»

1. MeToabl MoJiy4eHUs M 00padOTKH U3/1eIHil U3 METAJIJIOB H
CILUIABOB

Temamuka yueonvix 3anamuii: 2
MeTo/ib1 ToNTydeHus U 00pabOTKH U3CNINi U3 METAIJIOB U CIUIABOB: JIUTHE, TPOKAT,
00paboTKa JaBJICHUEM M pe3aHUEM, TEPMOOOPaOOTKA, XMMUKO-TEPMHUYECKasi 00paboTKa,
CBapKa, namka u ap.
Omxur. Hopmanmusanus. 3akanka cranu. ['ansBannueckue, muddy3noHHbIC U
paclbUIUTENbHBIE TPOLIECCH] HAHECEHUSI METAUIMUECKUX 3aIIUTHBIX U 3alIUTHO-
JIEKOPaTUBHBIX MMOKPBITHH.
IpakTuyeckoe 3anaTue Ne S5 «MccinenoBanue BIUSIHUSL CKOPOCTH OXJIAK/IEHUS HA 2
CBOIICTBA CTAJIW
KounrtpoJabHoe 3ausitue Ne 1 «CTpoeHue u CBOIICTBA METAJJIOB) 1
CamocrosiTesibHas padoTa 00y4arOIIUXCH: 4
1. CucremaTuyeckas npopadoTKa KOHCIIEKTOB 3aHATUM, YU€OHOM U CICI[HATBHOM
JUTEpaTyphl 110 BOIPOCAM JAHHBIX TEM.
2. IloaroTroBka K MPaKTUYECKUM 3aHSATUSM C UCTIOIb30BAHUEM METOIMYECKHUX
peKoMeHaluii mpernoaasarens, ohopMIeHIHE OTYETOB U MOATOTOBKA K MX 3alUTE.
3. [logroroBka pedeparoB o Temam: «MeTObI 3aIUTHl METAINIOB OT KOPPO3umn», «MeToabl
TePMUYECKOH 00pabOTKU CTaJICHy.

Tema 1.5. Coaepixanue y4eOHOro MaTepuaJa: Yposenn 4

«IIBeTHBIE METAJLIBI U OCBOEHUS

CILIABBD) 1. IIBeTHBIE METAJIBI U CILIABBI 3
Temamuka yueonvix 3anamuil: 4
CrmuaBsl Ha ocHOBe anmoMuHUs. CIUlaBbl HA OCHOBE MarHus. TeXHUYECKUN TUTaH U 4
TUTAHOBBIE CIUIaBbl. Meb 1 ee crutaBbl. CIIaBbl HA OCHOBE HUKENSA. AJTIOMUHUN U CILJIaBbl
Ha ero oCHOBe. AHTH(PHUKIIMOHHBIE CTUIaBbl. buMeTasibl.
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 4

1. CucremaTnyeckas npopadoTKa KOHCIIEKTOB 3aHATHM, YI€OHOUN U CTICI[HATBHOM

JIMTCPATYpPHhI I10 BOIIPOCAM JAHHBIX TCM.

2. HO)IFOTOBKa K IPaKTUYCCKHUM 3aHATHUAM C UCIIOJIB30BAHUEM MECTOANYCCKUX

peKoOMeHaluii mpernoaaBarens, ohopMIeHIE OTYETOB U MOATOTOBKA K MX 3aIUTE.
3. [ToaroroBka pedeparos mo Temam: «TyromiaBkue u 6J1aropoHBIE METAJUTBI U CIIIABBI»,
«OCHOBBI TEXHOJIOTUH TEPMUUECKONH 00pabOTKHM IIBETHBHIX METAJIOB U CILIABOBY.
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Paznen 2.

Tema 2.1.
«OcCHOBHBIE CBeeHUS
0 HEMeETAJNIMYEeCKHX
MaTepHuagax»

Pasznea 2. «OCHOBHBIE CBe/IeHHSI 0 HEMETAUIHYECKHUX MATEPHATIAX)

Conep:xanue yueOHOro MaTepuasa: YpoBenn
OCBOEHHS

1. OcHoBHBIE CBCACHUS 0 HEMETAJVIMIECKUX MaTepuajaax 3

Temamuka yueonvix 3anamuil:

Krnaccudukanus, CTpoeHre U CBOMCTBA HEMETAUTHISCKUX MAaTEPHAIIOB (IIJIACTUYECKUE
MAacchl, MOJIMMEPhI, KOMITO3UITHOHHBIC MaTEPHUAIbl, KEpaMHKa U JIp.)

TunoBbie TEPMOIUTACTHYHBIC MaTEPHAITBI (TTACTMACCA/TUTACTHK).

Turnossie TEPMOPEAKTUBHBIC MAaTCPHAIIBL.

CamocrosiTesibHass padoTa 00y4arOIIMXCH:

1. CucremaTnueckas npopaboTKa KOHCIEKTOB 3aHATHH, y4eOHO! U clrieluaabHON
JIUTEPATypHI 10 BOIIPOCAM JaHHBIX TEM.

2. [ToaroToBka K MpakTUYECKUM 3aHATHSIM C HCIIOJIb30BAHHUEM METOANYECKHX
peKoMeHIalui penoaaBares, opopMIeHHE OTYETOB U IOJrOTOBKA K UX 3aIlIHTE.

3. IloaroroBka pedeparos 1o temam: «lloarmepHble MaTepualbl B MAIIMHOCTPOSCHUMY,
«KoMmo3unnoHHble MaTepuabl, apMUPOBAHHBIE XUMUUECKUMU BOJIOKHAMMY.

4. IToarotoBka K qudpepeHIupoBaHHOMY 3a4eTy.

JAnddepennupoBannblii 3auer

1

Bcero

57

I[J'I}I XapPaKTCPUCTHKHU YPOBHA OCBOCHUA yqe6Horo MaTepHrajia UCIIOJIb3YIOTCA CICAYIOIMIUC 0003HaYCHHS:

1 — o3HakoMuTENBHBIN (BOCTIpOU3BEIeHUE HHPOPMAILIMH, y3HaABaHUE (paclio3HaBaHKE), OObSICHEHHE PAaHEE U3YUEHHBIX 0OBEKTOB, CBOWCTB U T.II.)

2 — penpOaYKTUBHBIN (BBIIIOJHEHHE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUHU UJIH 110JT PYKOBOACTBOM);
3 — MPOIYKTUBHBIN (CaMOCTOSITEIHHOE IJIAHUPOBAHUE U BBHITTOJIHEHHE JCSITEIHHOCTH, PEHICHUE TPOOIEMHBIX 3a/1a4).

2




3. YCJIOBUA PEA/INZALUU ITPOTI'PAMMBI

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

- pabouee MeCTO IpenoIaBaress;
- MOCaI0YHbBIE MeCTa 00yJaroNUXCs (M0 KOJUYECTBY 00yUaIOIINUXCs);
- KOMIUICKT y4eOHO-METOMYECKOW TOKYMEHTAUU (COTJIACHO MEPEYHIO UCIIOIB3YEMbIX

y4€OHBIX U3JaHUH U JOMOJHUTENBHOM JINTEPATYPHI);
- TaOJIUIIBI TOKA3aTeNIel MEXaHMYECKMX CBOWCTB METAIIJIOB U CILJIABOB;
- KOMIUIEKT IUIAKaTOB U CXEM:

o BHYTPCHHEE CTPOCHHE METAILIOB;

o AIOTPOITMYECKHUE MPEBPAIICHUS B JKEJIe3e;

J nedopMaIus U €€ BB,

o TBEPJIOCTh M METOJIBI €€ OTPEACIICHHS;

o KJaccu(uKanus ¥ MapKu YyT'yYHOB;

o KJaccu(uKaIus 1 MapKH CTaJei;

o JIOMEHHasI 11eYb;

o CTaJICTIAaBUJIbHAS TICUb;

o QITOPUTM paciin(pPOBKH CTaJICH;

° BUJIBI CTaJIell M UX CBOMCTBA,;

o MapKHPOBKA YIIIEPOJUCTHIX KOHCTPYKIIMOHHBIX CTaJCH;

o MapKHPOBKA YIIIEPOJUCTHIX HHCTPYMEHTAIBHBIX CTAJICH;

o CTPOCHHE  PpEe3WHBI, IUIACTHYECKMX MacCc W  MOJUMEPHBIX
MaTepHalioB;

o CTPOCHHUE CTEKJIa U KEPAMUYIECKUX MaTEPUAIIOB;

J CTPOEHUE KOMITO3UIIMOHHBIX MaTepHaJIOB;

J CMa304YHbI€ U AaHTUKOPPO3UOHHBIE MaTepUaJIb;

J abpa3uBHBIEC MaTepUAIIbI.

- KoMInek Tl HaTypanbHBIX 00pa3IioB:

J KOJUIEKIMSI MeTautorpapudeckux o0pasnoB «KOHCTpYKLIMOHHBIE CTAIN U
craBel» (KoJutekius oOpasioB (25 mrT.) — cramu 10, 20, 35, 45 (omxkwur), 45
(Hopmanu3zanus), 45 (3akanka B Boje), 45 (3akanka + oTmyck), 45 (3akanka B macine), 45
(3akanka c 1000°C, B BOAy), 65, Y8 (TumactuHYaThiil epaut), Y8 (3epHUCTHIN MepiuT),
08X18H10T, IIX15, X12M, uyryHsl Oenblii, cepblii ¢ MIACTUHYATHIM I'paUTOM, CephIi
C IMIAPOBUIHBIM TpadUTOM, CEpHIl C XIJIOMbEBUAHBIM rpadutoM, mens M1, OpoHsa
bpO®6-0,15 unu bpAXKu9-2, naryns JI63 wnu JIC-59-1, amomunuesslii cruias J{16 unu
AMro6T, cranp 20 mocne LEMEHTaluu, CTajlb C HUKEJIEBBIM IOKPBITHEM), albOOM
MHUKPOCTPYKTYp — 1 KOMIL;

. ANEKTPOHHBIA anbboM Qororpaduil MUKPOCTPYKTYp CTalei U CIUIaBOB
(crany B PaBHOBECHOM COCTOSIHMM; YYTyHBI; CTalM IOCJIE€ TEPMHYECKOH 00paboTKH;
CTallb TIOCJIE€ XOJIOJHOM IUTacTUYecKo nedopMalnvd U TOCIEOYIOIIEro HarpeBa;
JIETUPOBAHHBIE CTaJld; I[IBETHbIE METAJIbl M CIUIaBbl; ONpEJEJICHHE pa3Mepa 3epHa
ayCcTeHHuTa B CTaju) — | mT.



o KOMIIBIOTEPHI C JIUIIEH3UOHHBIM TPOTPaMMHBIM 00€CIICUCHHIEM;
. MYJIbTUMEIUNHBIN TPOEKTOP;
o 9KpaH.

® CTalMOHApPHBIN TBEpAOMED

¢ MalllMHa pa3pbIBHAS HCIBITATEIbHAS

e yuebHOe oOopynoBaHue «lI3yuyeHHMe MUKPOCTPYKTYpBI, JETUPOBAHHON
cTanm (KOJUIEKIUS MUKPOIUTH(OB, aTb00M MUKPOCTPYKTYDP)

e yyeOHOe oOopynoBanue «M3ydeHHe MHKPOCTPYKTYpPBI YIJIEPOJUCTON
CTali B PABHOBECHOM COCTOSHUW» (KOJUICKIMS ~MHUKpONUTH(OB, amb00M
MHKPOCTPYKTYP);

e yyeOHOe oOopynoBanue «M3ydeHHe MHKPOCTPYKTYpPbI YIJIEPOIUCTON
CTali B HEPAaBHOBECHOM COCTOSIHHH» (KOJUICKIUSI MHUKpouumdos), amb0oM
MUKPOCTPYKTYP, METOJIMYECKUE YKa3aHU);

® THUIOBOI1 KOMIUICKT yueOHOro o0opynoBaHus «M3yuyenue
MUKPOCTPYKTYPBl I[BETHBIX METAJJIOB» (KOJUICKIUS MHUKPOULIUGOB), anbOom
MHUKPOCTPYKTYP, METOJIMYECKUE YKa3aHU);

e yyeOHOe obOopynoBanue «JlabopaTopusi meramiorpadpum» (MHUKPOCKOI
metaimorpaduueckui (yBennuenue x100...x1000 kpat), uudpoBas kamepa Ais
MHUKpOCKOIa (5 Meramukcesneil), 3JeKTpOHHBIH anpboMm ¢ororpaduit (100 mrT.)
MHUKPOCTPYKTYp CTaJIEH U CIIABOB, KOJUIEKIIUS 00pa31oB (6 1IT.));

e yyeOHOe oOopynoBanue «Tepmuyeckas 00paboTka MeTauiOB» (Meub
mydensuas (10 i 11500C), MUKPOCKOIl MeTauorpaguieckuii  (yBelnnueHue
x100...x1000 kpat), mudpoBas kamepa mius MuKpockoma (1,3 Merammkcens),
3aKaJIOuHbIN 0ak (7 ;1) — 2 MmIT., MacJIO 3aKajJ04YHOE — 5 JI, IMUMIILI TUTeIbHbIE 350 MM
— 2 mwr., munubl turenbHsle 500 Mm — 1 mT.,, Oymara HaxgadHasl ISl CHSTHUS
okanuubl (P80...P100) — 10 nucToB, oOpasisl (ctane mapku 45; d15x10 mm) — 30
IIT., KOJUTEKIHsl MUKpongoB (16 mr.), ans0oM MUKpOCTPYKTYp (hopmar A4) — (2
IIT. ).

3.2. UupopmannoHHoe o0ecniedeHne 00yueHust
Ilepeuens ucCHOAb3yeMbIX Y4eOHBIX W3daHUi, WHTepHeT-pecypcoB, 10MOJIHUTEJIHLHON
JIUTEPaTyphbl
OcHOBHbIE HCTOYHHKH:
1. OcnoBbl MarepuanoseneHus (MeTamioo6paborka): Yue6. mocobue s
Hay. mpod. oOpazoBanus. (B.H 3amnatun, KO.MCanomxkos, A.B Jly6oB u ap.); mox
pen. B.H 3amnaruna. — M: UL «Akagemus», 2012.- 256 c.
2. OBYMHHHKOB B.B. OcHOBbI MarepuanoBEeJICHHS JUIsl CBapIIUKOB:
yueOHuk. - M: UL «Akanemus», 2014. - 256 c.
JlonoJHUTeIbHbIE UCTOYHHMKH:
3. Coxonoa E.H Marepuanosenenne (MeTamoo0paboTka): pab. TeTpajb:
yueb. mocobue g Had. mpod. oOpazoBanus. - M: UL «Akagemus», 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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