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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aroIuXcsl COCTABISIOT IPAKTUYECKUE U 1a00PaTOPHbIE 3aHATHUS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
denepanbHOr0 TroCydapcTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro MNpo¢ecCHOHATBLHOTO
oOpa3oBaHUsI.

Benymelt aupakThyeckod  LENbI0  IPAKTHUYECKUX  3aHATHM  sBiseTcs  (OpMUpOBaHUE
npo(heCCHOHANBHBIX TMPAKTHYECKHMX YMEHWH  BBINIOJHATH ONpEICICHHbIC NEHCTBHA, OIEpanuH,
HE00X0IMMBIE B TIOCJIEIYIONIEM B MPO(ECCHOHATBHON IEATEIBHOCTH ), HEOOXOAUMBIX B ITOCIIEAYIOMIEH
y4eOHOM e TeTbHOCTH.

Benymelt aunakTuyeckoil 1LeNpl0 J1TAOOPATOPHBIX 3aHATHH SBISIETCS SKCIIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBHUM ¢ paboueil mnporpaMMoil y4eOHOW IUCHMIUIMHBI «MarepuanoBeIeHre»
MIPEeyCMOTPEHO POBECHHNE MPAKTUUECKUX U J1a00PATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

- pacrmo3HaBaTh U KJIaCCU(UIMPOBATH KOHCTPYKIIMOHHBIE U ChIPbEBbIE MaTepUabl 110 BHEITHEMY
BH]TY, IPOMCXOKJICHUIO, CBOWCTBAM;

- paciu@poBbIBATH MAPKU MAIIMHOCTPOUTEIBHBIX MaTEPHUAJIOB,

- OIIPENENATh BUJIbI KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB;

- BBIOMpATh MaTepUalbl JJIsl KOHCTPYKIMH 10 MX Ha3HAYEHHIO U YCIOBUSAMIKCIUTyaTallluu;

- IPOBOJIUTH UCCIIEIOBAHNS NUCIIBITAHUS MaTEPHUAIIOB;

- BBIOMpATh MapKU MaTEepHaIOB JIJIsl U3TOTOBIICHUS J€Talel U y3JI0B MaIlIHH.

CogepxaHue NPAKTUYECKUX U JAOOPATOPHBIX 3aHATHIl OPHUEHTHPOBAHO HA MOJATOTOBKY
oOyJaromuxcs K OCBOCHHIO MpodeccHoHambHOrO (-bIX) Moayist (-jeil) MmporpamMMmbl IOATOTOBKH
CHEIMAIMCTOB  CPEAHEr0 3BE€HAa IO CHEIHUATbHOCTH U  OBJIAJCHUIO  HPOpeccuoHaIbHbIMU
KomMnemenyuamu:

I[IK  1.3.BeiOuparh  MeTOABI  MEXaHMYECKOW  0oOpabOTKM W TOCIIEIOBATEIHHOCTD
TEXHOJIOTHYECKOro Ipoliecca 00paboTKH eTaiel MalllMH B MAIIMHOCTPOUTEIHLHOM IIPOU3BO/ICTBE.

I[IK 4.3.1 OueHuBaTh KadyeCTBO NPUMEHSEMBIX 3aroTOBOK, 3allaCHBIX YacTeH, PaCXOIHBIX
MaTepuasoB

A Takxe GOpMHUPOBAHUIO 0OU{UX KOMNEMEHYUIL:

OK 01.Bsi6upath crioco0Osl penieHus 3a1a4 mpodheCcCUHOHATBHON JIEATEILHOCTH MTPUMEHUTEIBHO
K Pa3JIM4HbIM KOHTEKCTaM .

Boinonnenue oOyyaromuxcs MPakKTUYECKUX W/HIHM JTAOOPATOPHBIX pabdoOT MO y4yeOHOW IUCIUIUIMHE

«MaTepI/Ia.]'IOBeI[eHI/IC» HaIIpaBJICHO Ha:

- 000bwenue, cucmemamuzayuio, yeryoOieHue, 3aKpeniieHue, pazeumue U O0emaru3ayuIo
NOLYYEHHBIX MeOPemMUeCcKUX 3HAHUL NO KOHKPEMHbIM meMam Y4eOHOU OUCYUNTUHDL,

- hopmuposarue ymenuti nNpUMeHsams NOJyYeHHble 3SHAHUSA HA NPAKMUKe, Peaiu3ayuro eOuHcmaed
UHMEIEKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCMU,

- ¢opmuposanue u  pazeumue  YMeHui: HAOIOOAMb,  CPABHUBAMb,  CONOCMAGISMY,
ananuzuposams, 0elams  6bl600bl U  0000WEHUs, CAMOCMOSAMENbHO 8eCmU  UCCIe008AHUS,
NOMb306AMBCS PAZTUYHBIMU NPUEMAMU USMEPEHULl, OOPMIMb pe3yibmamsl 8 euoe maoauy, cxem,
epaguxos;

[IpakTdeckue W/mnu 1abOpaTOPHBIE 3aHATHS MPOBOJATCS B PaMKaxX COOTBETCTBYIOUIEH TEMBI,
MOCJIe OCBOEHUS TUAAKTHUECKUX €MHHI], KOTOpble 00eCeuynBaloT HAIMYNe 3HAHWUN, HEOOXOIUMBIX
IIIS €€ BBIIOJIHEHHS.



2 METOJANYECKHUE YKA3AHUSA

Tema 1.1 O01mas XapakTepuCTHKA M CTPOEHHE MeTAJLI0B

JlabopaTropHnoe 3ansaTue Nel
OmnpeneneHre BUIOB METAJIOB IO MAaKPOCTPYKTYpe

Heab: popmMupoBaHUE YMEHHI ONPEACTIATH BHIBI METAJUIOB 110 UX BHEITHUM IIPU3HAKAM

Boinosnus padorty, Bl Oyaere:
yMmemy:
ONpCACIATh BUJbI METAJIJIOB IO UX BHCIIHHUM IIPpHU3HAKaM.

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:

I[IK  1.3.BoiOupate  MeTOIBI  MeXaHMYECKOH  oOpabOTKM W TOCIEI0BATEIbHOCTh
TEXHOJIOTHYECKOTO  TMporecca 0OpadOTKM  JeTajel MalmiMH B MallMHOCTPOUTEIHHOM
MIPOU3BO/ICTBE.

I[IK 4.3.1 OueHuBaTh KadyeCTBO IPUMEHSEMBIX 3arOTOBOK, 3allaCHBIX YacTel, pPacXOJHbIX

MaTepuasoB

.OK 01.Bb16upath crioco0sbl perieHus 3ajad npopecCuoOHaIbHOMN JAesITENbHOCTH MPUMEHUTEIBHO

K Ppa3JIMYHbBIM KOHTCKCTaM,

MarepuanbHoe o0ecrieyeHme:
0613331_[1)1 BUJOB MCTAJJIOB;, TCEXHUYCCKUEC BECHI; MITAHTCHUHUPKYJIb, KapaHJAallh [BCTHBIC,

cripaBOYHas TabIuUIIA.

3aganue:
Ompenenure BUA METaJlIa, U3 KOTOPOTO M3TOTOBJICHBI 0OpAa3Ilhl MO BHEIIHUM IpH3HAKaM (BeC,

IIBET, OTTEHKH) U CAEJIAlTe BHIBOJI, ONIPECIIUB YACTHHBIN BEC METAIJIOB ONBITHBIM ITyTEM.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.
2. OnpenenuTe BU3YyaJlbHO U TOJTBEPAUTE OMBITHBIM IyTeM (4Yepe3 OIpeleieHHE YAEIbHOTO

Beca) By MCTaJllIa, U3 KOTOPOI'O U3IrOTOBJICH Ka)K,Z[BIfI o6pa3eu.

3. Pesynbratel ohopMute B BUE TaOIULIBL.

Xox pabdoThI:

1. PaCCMOTpI/ITe MMpCIJIOKCHHBIC 06paSLILI. OnpeneJmTe BHU3YyaJIbHO BUJ MCTaJlJIa 110 BHCUIHUM

MpU3HaKaM (Bec, I[BET, OTTCHKH, CTCTICHb OJIeCKa).

2. lIBeTHBIMM KapaHaIllaMu 3apuUcyiiTe 00pa3Ibl METAUIOB (CIUIaBOB).
3. B3BecbTe 00pa3iipl METAUIOB Ha TEXHUUECKUX Becax ¢ TouHocThio A0 0,01 rp.

- 3
4. Onpeznenute 00beM 00pasiia ¢ MOMOIIBIO ITAHTCHIMPKYIS o popmyne: V=axbxh= (cm”).

HonyquHHe JaHHBIC 3aHCCUTC B Ta6n1/1uy

5. OmpenenuTe pacdeTHBIM IyTeM yJelnbHBIA Bec MeTauia Pl, pazaenus maccy (B rpaMMax) Ha

00BeM (B cm’)



6. CpaBHUTE TMOJY4YCHHBIM pe3ylabTaT C TaOJUYHBIM 3HaueHueM P2 yxaenbHOro Beca
OTIpEICIEHHOT0 Beca MeTauioB (criaBoB). [losryueHHBIC MaHHBIE 3aHecuTe B Tabmuiy (Qpopma
MpeAcTaBieHa HUXKE).

CDopMa npeacraBJI€Hus pe3yjabTara:

Tabnuna 1
Buna IHorpemnocrs
MeTaJlIa onpeaeJIeHust
(cutaBa) LiBer |O0bem,| Bec | YAeIbHOro
IcKu3 3
(OTTeHKH)| CM P1, xr Beca
MeTaJlJIOB
P1-P;

Kpurepuu ounenxn: OneHka UHAMBHTyaTIbHBIX 00pa30BaTEeIbHBIX TOCTHKEHUHN IO pe3yabTaTaM
MIPOMEKYTOYHOU aTTECTAllMN TPOU3BOJUTCS B COOTBETCTBUH C YHUBEPCAIBHOM IIKAJIOMN:

KaugecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent & .
00pa3oBaTeNbHBIX JOCTHKEHUN
Pe3yNbTaTUBHOCTH P A
(MpaBHIIBHBIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5) OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIIBHO
menee 70 2 HEYIOBJIETBOPUTEIIBHO

Tema 1.1 O0masi XapakTepuCTHKA U CTPOCHHE METAJLI0B

JlaGopaTopHoe 3ansTHE No2

[Ipurorosnenue muda g MeTaLIOrpahuIeckoro aHaau3a.

Heasb: QopmupoBaHue yMEHUHl MNpUroTOBIEHUs HuMda UIg  MeTauIorpapuuecKoro
UCCIIeIOBaHUsT MeTaia (OPMHpPOBAHUME YMEHHH ONpenensiTh BUAbI METAIOB 0 HMX BHEIIHUM
MpU3HAKAM



Boinosnus padorty, Bl Oyaere:

ymemn.

- TOTOBHUTH H_IJII/I(I)H JJIA MECTaJIJIOT pa(l)I/I‘-IeCKOI‘O HCCIICAOBaHMA MCETalllla, OIPCACIIATH BUJbI
MCTAJUIOB IO UX BHCIITHHUM ITPpHU3HAKaM

BreinoJsiHenue 1adopaTopHoi padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1K.1.3.Bs16upats METObI MEXaHW4YecKol  00paboTKM M IOCIEO0BATEIbHOCTh
TEXHOJIOTHYECKOI0 Iporecca 00pabOTKH JieTaiel MalllMH B MalTMHOCTPOUTEIBHOM POU3BOJCTBE.

I[IK 4.3.1 OreHuBarh KauyecTBO MPUMEHSIEMBIX 3aroTOBOK, 3allaCHBIX YacTEH, PacXOIHBIX
MaTepuasoB

.OK 01.Br16upats crioco0sl pemeHus 3a1a4 Mpo(ecCHOHANTBHON e TeTFHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM;

MarepuajibHoe obecnieyeHue:

OTtpe3Hoii cTaHOK, NUTM(OBAIBHO-TIOJUPOBAIBHBINA CTAHOK JABYXJIMCKOBBIH, Mpecc Ui ropsdei
3ampeccoBKU 00pa3ioB, MUKpockorn 4XB .

3amanue:

1. OnpenenuTs o oOpas3am ¢ MOMOUILI0 TPUOOPOB BU/BI CTANIEH U YYT'YHOB
2. OGopMUTH MOTy4YEHHBIE PE3YAbTAThl B TETPAIN

Iopsinok BbINOJIHEHHSI PAadOTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.

2. OnpenenuTe BU3YyaJlbHO U TOJATBEPAUTE OMBITHBIM IyTeM (depe3 OIpeneieHHe YAETbHOTO
Beca) BUJ METaJlIa, U3 KOTOPOTO M3TOTOBJICH KaXK/IbIi oOpaselr.

3. Pe3ynbrarbl oopMUTE B BUJIC TAOIHIIBL.

Xox padoThI:

1.M3yuuTe X0/ BBITIOJIHEHUS pabOThI
2. OnpenenuTte 1Mo oOpasiamM ¢ MOMOIIbI0 MUKPOCKOTIA BHJIBI CTAJICH U YyTYHOB
3. OdopmuTe MOTyUEHHBIE PE3YIbTAThl B TETPAIH

(I)opMa npeacraBJdeHus pedyjabTara: OTYET BBINIOJIHEHHBIX 3aJIaHUI B TCTpaau.

Kpurepum oueHku:

OHCHKa HHAUBUAYAJIBbHBIX 06p330BaTCJ'ILHLIX JOCTIDKEHHMH MO pe3yiibTaTaM HpOMe)KYTO‘{HOI‘/’I
aTTeCTalluv IPOU3BOJUTCA B COOTBETCTBUHU C YHHBepcaHBHOﬁ IIKAJIOM:

KauectBennas OICHKAa MHAUBUAYaJIbHBIX

IIponent
00pa30oBaTeNbHBIX TOCTUKEHUI

PE3YyIbTATUBHOCTU




(MpaBUIIBHBIX OTBETOB) | Oamit (0TMeTKa) | BepOanbHBIN aHanoT
90 + 100 5 OTJIMYHO
80 + &9 4 XOpO1LO
70 =79 3 YIIOBJICTBOPUTEIIHHO
meHee 70 2 HEYJOBJICTBOPUTEIHLHO

Tema 1.1 O0masi XapakTepUCTUKA U CTPOEHHE METAJLIIOB
JlabopaTropHoe 3ansiTue Ne3
N3yuenune mpunIuna paboThl B yCTPOKWCTBa MeTauIorpadudeckoro Mukpockona 4XB
Hean: popmupoBanue ymMeHHit paboTaTh C METAIIOTPAGUIECKUM MUKPOCKOTIOM

BbinosinuB padory, Bel Oyaere:
yMemy
- paboTath ¢ MeTaIOrpadUIECKUM MHUKPOCKOTIOM.
BbinosineHue jjadopaTopHoil padoThl ciocodcTBYEeT ()OPMHUPOBAHUIO:
I[IK  1.3.BeiOuparh  MeTOABI  MEXaHMYECKOW  0OpabOTKM W TOCJIEIOBATEIHHOCTH
TEXHOJIOTHYECKOro IMporecca 00paboTKH AeTaneld MallliH B MallTUHOCTPOUTEIHHOM MPOU3BOCTBE.
I[IK 4.3.1 OueHuBaTh KadyeCTBO IPUMEHSEMBIX 3arOTOBOK, 3allaCHbIX YacTei, pPacXOJHbIX
MaTepuasoB
.OK 01.Bp16upatp crioco0sl pemieHus 3a1ad npohecCHoHATbHON AEATEIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;
MarepuajibHoe o0ecnieueHHe:
Mukpockon 4XB, kosekiust 00pas3ios

3aganue:

1. O3HAaKOMHTBECS C YCTpOﬁCTBOM M ONITHYECKOM CXeMOi MCT&JIJIOFpa(I)I/I‘{eCKOFO MHUKPOCKOIIA.
2. OcBOUTH MCTOAbI BBI60pa OIITHKH, HaCTpOﬁKH MHUKPOCKOIIa, UCCIICAOBAHUA

MUKPOCTPYKTYPHI.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. Omnummure yCcTpOHWCTBO U MPUBEANTE OCHOBHBIE XapaKTEPUCTUKU MUKPOCKOIIA. 3apucyiTe
€ro NPUHLUUITNAIBHYIO ONITUYECKYIO CXEMY U YKa)KMTE Ha3HAUYEHUE OCHOBHBIX Y3JI0B.
2. W3noxwure METOMKY BbIOOpA ONTUKH, HAJaJIKU OCBELICHUS U Juadparm, crieluaibHble
METO/IbI UCCIIEIOBAHUS.
3. IlpenocraBbTe 3apUCOBKH CTPYKTYPHI U 00BsSCHEHUsI HAOII01aeMOr0 KOHTPAcTa,
KOJIMYECTBEHHBIE PACUEThI IO BEIOOPY ONTUKHU U ONPEIEICHUIO IIEHbI ICTIEHUS OKYIISP-MUKPOMETpA.
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Xopn padoThr:

1. Paccuurats (1o BenuuuHe 0, 33JaHHOM MpernoiaBaTesieM) He0OX0IMMOEe YBEIINYCHHE
MHKPOCKOTIa, MOA00paTh 00BEKTUB U OKYIsIp. M3yunth MUKpOCTPYKTYpY oOpasua Nel, ams yero:

a) U3YYUTh YCTPOWCTBO MUKPOCKOTIA U €T0 ONTUYECKYIO CXEMY;

0) Hay4IuThCs POKYCHPOBATh N300paKEHHE, HACTPAUBATh OCBEIICHHUE, MTOJIEBYIO U allePTYPHYIO
nradparmy.

2. O6pazer; Nel (cranp Y8) paccMOTpETh TPH KOCOM OCBEIICHHH. 3apUCOBATh H300paKeHUE
CTPYKTYPBHI.

3. O6pazen Ne2 (cranp Y12) paccMOTpETh B CBETIIOM M TEMHOM TI0JI€. 3apHCOBATh CTPYKTYPY U
OTIHCATh PA3INYKE B IBYX H300paKEHUSX.

4. O6pazen Ne 3 (XMMHUYECKH MOJIMPOBAHHBIN IIMHK) PACCMOTPETH B MOJIIPU30BAHHOM CBETE.
3apucoBaTh MOJIYYEHHYIO CTPYKTYPY.

5. OnpenenuTs IEHyY ACIICHUs OKYISIP-MUKPOMETpA.

dopMa npeacTaBIeHus pe3yabTara: OTYET BHIIIOJTHEHHBIX 3aJaHUN B TETPAIH.
Kpurtepun ouenkmu:

OneHka MHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHKEHUM MO pe3ylbTaTaM MPOMEXYTOUYHOMN
aTTECTal[My ITPOU3BOJAUTCS B COOTBETCTBUU C YHUBEPCAIBHOU IIKAIOMN:

KauecTBeHHas o1leHKa WHIUBUTyaTbHBIX

[Iponent ) .
00pa30BaTENbHBIX JOCTUKEHHUM
Pe3yNbTaTUBHOCTH P a
(MpaBUITLHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIIBHO
menee 70 2 HEYJOBJIETBOPUTEIHHO

Tema 1.3 MeToan! uccie0BaHNH M HCTILITAHUI MaTepHaIoB
JlaGopaTopHoe 3ansiTHe Ne 4
Omnpenenenne TBEPAOCTH CTAIM U CIUIaBa 1o merony bpuness, Poksenna n Bukkepca

He.]'IbZ (l)OpMI/IpOBaHI/IC yMeHI/Iﬁ ONpCACIIATh TBEPAOCTb METAJlJIa PA3JIMYHBIMU MCTOJaMU.



Boinosnus padorty, Bl Oyaere:

yMemy:
- OIpEACIATh TBEPJAOCTh METAIIa Pa3IUYHBIMU METOIaMHU.

BrinoJsiHenue J1abopaTopHoii padoThl crocod0cTBYeT ()OPMHPOBAHUIO:
I[IK 1.3.Beibupatb  MeTOombl  MEXaHMYECKOW  OOpabOTKM W TOCIEA0BATEIBHOCTD

TEXHOJIOTHYECKOTO TIpoliecca 00padOTKH JeTaliei MaIllMH B MAIIMHOCTPOUTEILHOM MPOU3BOJICTBE.
I[IK 4.3.1 OreHuBarh KauyecTBO MPUMEHSIEMBIX 3aroTOBOK, 3allaCHBIX YacTeH, PacXOIHBIX

MaTepHuaoB
.OK 01.Bs16upats crioco0sl pemeHus 3a1a4 npo(ecCHOHANTBHON e TeTFHOCTH TPUMEHUTEIHHO

K pa3JIMYHbBIM KOHTCKCTAaM,
MaTepHaﬂbHOC odecneyeHune:

CranuoHapHbIi yHUBEpCAJIbHBIN TBEPJIOMED
3ananmue:

1. O3HaKOMHUTHCS C YCTPOUCTBOM U ONITHYECKOM CXEMOM MeTauIorpauueckoro MUKpOCKOTA.
2. OcBOUTH METOIbI BEIOOPA ONTUKH, HACTPOHKHA MUKPOCKOIIA, UCCIEA0BAHUS
MHKPOCTPYKTYpHI.
IHopsiaok BbINOJHEHHs PadOThI:
1. M3yunts yctpoiictBo nprudopoB Poksenna u bpuHenias u MeTonbl UCTIBITAaHUS METAJIJIOB Ha

TBEPJIOCTH.
2. [IpousBecTH UcIbITaHUS TBEPAOCTH Ha Iprbopax Poksensa u bpuHenist B cOOTBETCTBUU €

BBINICYKA3aHHBIMH PEKOMCHAAIUAMU.
3. Pe3ynbTarhl uCnbITaHU# 3aHECTH B TaOIHIBI 1,2

Xox padoThI:
1. TToBTOpHUTE ycTpOicTBO Mprbopa PokBemia u MeTo HCTIBITAHUS METAJIJIOB Ha TBEPIOCTD.

2. IIpoBenuTe UCTIBITAaHUS TBEPAOCTH 2-3 MeTaUTMUECKUX NIIMGoB Ha Tpudope Poksemna B

COOTBETCTBUU C BBINICYKA3aHHBIMH PEKOMCHAAIIUAMMU.

3. Pe3ynbTarhl UCHIBITAaHUH 3aHECTH B TaOHITy |

Taomuma 1
MarepuaJnl YcioBHbBIE HCTIBITAHUS N3mepenue Cpennee
o0pa3uoB Harpysku Bun O0o03HaueHne| mMepBoe | BTOpPOe | TpeTbe | 3HAYeHHe

HAKOHEYHHUKA| IIKAJbI
U3MepeHust

Pkre

4. IloBTOpUTH ycTpOiicTBO pubopa bpuHenmis u MeTo1 UCTIBITAHUS METAJIOB HA TBEPAOCTb.

5. IlpoBenuTe UCIBITAHUS TBEPAOCTH 2-3MeTaJuIMUecKuX nundoB Ha mpudope bpunenns B

COOTBETCTBUU C BBINICYKA3aHHBIMH PCKOMCHAAIUAMMU.




6. Pe3ynbTarhl HCIBITAHAM 3aHECUTE B TAOIUITY 2

Tabmnuua 2

Marepuaibl YcioBHbIEC HCTIBITAHUSA Juamerp HB
o0pa3uoB

Toammnaa Harpyska Jdunamerp oTIe4YarKa (exHHUI)

o0pa3ua mapuKa

®opma npeacraBjeHus pe3yJbTaTa: OTYET BHINOJHEHHBIX 3aJJaHUN B TETPAJIH.

Kpurtepun ouenku:

OneHka MHAWBHUIYAJbHBIX OOPa30BaTENIbHBIX TOCTHKEHUHM IO pe3ylbTaTaM MpOMEXKYTOUHOM
aTTecTalliu MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOM:

KauecTBeHHas o1leHKa WHIUBUTyaIbHBIX

[Ipouent
00pa3oBaTENIbHBIX TOCTHIKEHUHN

PE3YIbTAaTUBHOCTHU

(MpaBUITEHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YI0BJIETBOPUTEIBHO
menee 70 2 HEYJOBJIETBOPUTEIHHO

Tema 1.3 MeToan! ucciae0BaHNH M HCTILITAHUI MaTepHaIoB

JlaGopaTopHoe 3ansTHE NeS

HccnenoBanue BIUSHUS XOJIOAHOM IIaCTHUECKOH AedopMaliny U mocieIyonero Harpesa Ha
MUKPOCTPYKTYPY ¥ TBEPJIOCTh HU3KOYIJIEPOIUCTON CTAIN
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Heab: ¢popMupoBaHre yMEHUN UCCIEIOBATH BIMSHUE XOJIOTHOM IJIACTHYECKON nedopmanuy Ha
MAaKpOCTPYKTYPY U TBEPAOCTb CTAIU

Boinoanus padorty, Bl Oyaere:
ymemp:

-MCCIIEI0BATh BIMSHUE XOJIOIHOH IIacTUYecKoi gehopMaIiii Ha MaKpOCTPYKTYPY M TBEPAOCTb
cTanu

BrinoJsinenue j1adbopaTopHoii padoTsl cnioco0cTBYeT (hOPpMHPOBAHUIO:
I[IK 1.3.BeiOupaTh METOABI MEXaHHYECKOH OOpabOTKM ¥  IOCIEA0BATEIHHOCTD
TEXHOJIOTMYECKOT0 Ipoliecca 00paboTKu AeTanel MalluH B MAaIIMHOCTPOUTEIHLHOM IIPOU3BOICTBE.

[IK 4.3.1 OueHuBath KauecTBO MPUMEHSEMBIX 3arOTOBOK, 3alaCHBIX YacTeH, pacXoHBIX
MaTepHuaoB

OK 01.Beibupats crocoObl pemieHus 3agad  NpodeccuoHaTbHOM  JesITeNbHOCTU
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

MarepuajabHoe odecnedeHue:
CranuoHapHbIil yHUBEpCaAIbHBIN TBEPIOMED, IIeUb My(enbHas

3ajganue:

1. Omnpenenuth u3MeHeHue (GoOpMbl, pa3MEpPOB 3€PEH U TBEPAOCTH METalla, MOJABEPrHYTOTO
XOJIOJTHOM MyIacTHYecKoi nedopMalvi U peKpUCTAIIM3AUOHHOMY OTXKUTY.

2. PaccunTaTh CTENEHP TUIACTHYECKON AedopMaIum

Iopsinok BHINOJHEHUS PA0OTHI:
1. BBIMOTHUTH SKCIIEPUMEHTATLHYIO YacTh PaOOTHI.

2. [Ipoananu3upoBaTh MOJy4YEHHbIE PE3ylbTaThl U Ha OCHOBAaHUHU TEOPETUYECKOTO Marepuala
cenaTh He0OXOAUMbIE BBIBO/IBI.

3. BemoaHUTh 0/1HY U3 337124 (10 YKa3aHUIO MPEMOAABATENs) U MOSCHUTD PEIICHUE.
Xox padoThI:

HpI/I BBIINIOJIHCHHUHA pa6OTBI H€06XOI[I/IMO BBIIIOJIHHUTD CJICAYIOLICC.

1. TlpuBecTH KpaTKOE U3JI0KEHUE OCHOBHBIX TEOPETUUECKUX MOJIOKEHHIH.

2. Tlo oOpa3uam 1abopaToOpHON KOJUICKIIUN U3YYHUTh, 3apUCOBATh B Ta0J. 4 U OOBICHUTH
MUKPOCTPYKTYPY HeJeOopMHPOBAHHOM YacTH oOpa3ia 1 4acTeit 00pasIioB, MoIBEPrHYTHIX
XOJIOJIHOH IJIACTUYECKOH JieopMaIiy pa3iinuHoi crerneHu (puc. 10) U ycTaHOBUTH
3aBHCHUMOCTB TBEPAOCTH IOBEPXHOCTEH 00pa3iia OT CTENEeHHU TIACTHYECKON JIe(hOpMAaITHH.

Puc. 1. O6pazen, noABeprHyTHINA XOJIOAHOM MIACTHUECKON edopMaliuy pa3HOU CTETIeH!
CreneHb X0JI0AHOM MIacTUYECKOM feopMaliuy MOACYUTHIBACTCS B MPOLIEHTaX KaK OTHOLICHHE
e= ho-h1/hox100%
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rae hp — TonmmHa o6pasna 10 X0JOIHON IIaCTHYECKOH nedopmaruu, Mvm;
hi — TonmHa 00pa3ia nocie X0J0AHON IITACTHYECKOH AeopManny, MM;
Pesynbratel 3anucars B Tadi. 1.

Tabnuya 1

Crenenb
wiactudeckoir | Tepmocts HRC | MukpoctpykTypa
nedopmaruu €, %

3. Tlo manubM Tabm. 1 moctpouts rpaduk HRC = f(g). Caenarts BBIBO/I.

dopMa npeacTaBIeHUs pe3y/ibTaTa: OTYET BBIIOTHEHHBIX 3aJaHUN B TETPAIH.
Kpurtepun ouenku:

OneHka MHAWBHUIYaJbHBIX OOPa30BAaTEIbHBIX TOCTHKEHUHM IO pe3ylbTaTaM MpOMEKYTOUHOM
aTTecTalliu MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOMN:

KauecTBennas OICHKAa MHAWBUYAJIbHBIX

[Ipouent
00pa3oBaTEIIbHBIX TIOCTUKEHUI

PE3YIbTAaTUBHOCTHU

(MpaBUITEHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YI0BJIETBOPUTEIBHO
menee 70 2 HEYJOBJIETBOPUTEIHHO

Tema 2.1 OcHOBBI TEOPHH CIIABOB

IIpakTyeckoe 3ansaTue Ne 1
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I/I3yquHe " aHaJIu3 auarpaMmbl COCTOAHHA CIIJIABOB C UCIIOJIb30BAHUEM METOIa TCPMHUICCKOI'O
aHajlInu3a

Heab: popMHUpPOBAHME YMEHUN YUTATh AUATPAMMBI COCTOSIHUSA CILUIABOB

Boinosnus padorty, Bl Oyaere:
yMemy:

-paboTaTh C JOUArpaMMOIl COCTOSIHMS JKENe30-yIriepoJ]l, AaHaIM3UpOBaTh  IPEBPAICHHUS,
MIPOUCXOISIINE B CIUIaBaxX Mpu 00pazoBaHuu a3 u CTPYKTYD;

BrinoJsiHeHHe NpakTHYecKoil padoThl c1IOCOOCTBYET ()OPMUPOBAHUIO:

I[IK  1.3.Boibupate  MeTOAbl  MEXaHWYECKOM  00pabOTKM W TOCJIEeI0BATEIbHOCTD
TEXHOJIOTHYECKOr0 Ipolecca 00pabOTKH ieTaeld MalllMH B MallTUHOCTPOUTEIBHOM MPOU3BOCTBE.

I[IK 4.3.1 OreHuBath KauecTBO MPUMEHSIEMBIX 3aroTOBOK, 3alacHBIX YacTeH, PacXOHBIX
MaTepuasoB

.OK 01.Bb16upats crioco0sbl penieHust 3ajad npopecCuoOHaIbHOMN JAEeSITENbHOCTH IPUMEHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

MarepuanbHoe obecrneyeHue:

SHGKTPOHHI)Ie TJIAKAThI IO AUCIIUITIJIIMHAM: MaTepI/IaJ'IOBe)IeHI/Ie.
3aganue:

1. U3yuuth quarpammy COCTOSIHUS CIUIaBOB.

2. Tlo muarpamme «Fe-C» mpoBecTH aHaiH3 CIJIaBa C COJAEPKAHUEM YTIIepoa.
3. OtBeruTh Ha BONPOCHI, XapaKTEPHU3YIOIIHE OCHOBHBIE 001aCTH TUarpaMMBbl.

Iopsinok BbIMOJHEHUS PadOThI:

1. 3apucoBaTh AUarpaMMmy Kejne30-yriepo B paboyeil TeTpaau.
2.3aKOHCHEKTUPOBATh TEOPETUUECKUE OCHOBBI.
3.0TBeTUTH Ha BOIIPOCHI, XapaKTEPHU3YIOLIE€ OCHOBHbIE 00JIACTH IUArPaMMBI.

Xox padoThI:

1. K 3aHATHIO CaMOCTOSITENILHO OMPEACTUTh OTIMYME TEPMUHOB 3BTEKTUYECKOE MpPEBpaIlCHUE U
HBTEKTOMIHOE MpEeBpaIlleHue.
2.Ha 3aHATHH HEOOXOAMMO 3aKOHCIEKTHPOBATh U MPOAHAIU3UPOBATH TEOPETHUECKHUE OCHOBBI,
3apUCOBATh U U3YUUTH JHArpamMmy.
3.OxapakTepu3oBaTh CIeayIOIIee:
— HEO0OXOJMMOCTH UCIIOJIb30BAHUSI JUArPAMMBbI JKelle30-yIIIepOI;
— (assl B cucteme xene30-yriepos;
— CTPYKTYpPHBIE COCTaBISIONIUE CUCTEMBI JKeJIe30-yrIepo;
— OCHOBHBIE JIMHUHU, H300paKEHHBIE HA JHarpaMMe;
— ocHoBHble Touku (C u S), 0003HaYeHHBIE HAa TUarpamMMe.
4. Omnpenenure Mo qUarpaMme B KaKOM JIMana3oHe TEMIIEpaTyp CYIIECTBYET aibda-kKenes3o.
5. Ompegenute Mo AarpaMMe B KaKOM JTUana3oHe TeMIIEpaTyp CYIIECTBYET raMMa-Kele30
6. IlpoBenuTte aHanM3 CIJIaBa C COACPXKAHUEM Yriepoa:
A) ot 0,02% 1o 0,8%;
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b) ot 0,8% 1o 2,14%;
B) ot 2,14% no 4,3%;

o auarpaMme <OKEJIC30-UCMCHTUT C OIMMCAHUCM MPOLCCCOB, MPOUCXOAAINUX IMPU MCIJICHHOM
OXJIAXKJICHHNH.

7. Pe3ynpTaThl HCCIIEI0OBAaHUI 3aHECUTE B TETPalb

dopma npeacTaBiieHUs: pe3yJbTaTa: OTUET BIIOJHEHHBIX 33aJaHUI B TETPaJIu.
Kpurtepuu onenkn:

OneHka HMHIUBUIYaJbHBIX OOpa30BaTENbHBIX JOCTHKEHHUU IO pe3yJabTaTaM MPOMEXYTOUHOM
aTTeCTalMy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJIOMN:

KadgecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent p 5
BaTEJIBHBIX JTOCTHIKESHUI
PE3yIIbTaTUBHOCTH 0bpasoBater AOCTIDKE
(MpaBUITLHEIX OTEETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 + 79 3 YI0OBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEIIHHO

Tema 2.1 OcHOBBI TEOPHH CIJIABOB
IIpakTnueckoe 3ansitue Ne 2
[TocTpoenue quarpaMm COCTOSIHUS CILIABOB

Heﬂb: (l)OpMI/IpOBaHI/IC YMCHI/Iﬁ CTPOUTDH JUuarpaMmbl COCTOSHUSA CIIJIABOB

Boinosinus padory, Bel Oyaere:
ymems:
- AHAJIM3HUPOBATh CIUIABbl ONPENEIEHHON KOHLEHTpAluu Yriepoja MO AuarpamMme <GKeleso-
LIEMEHTUT)» C OMMCAaHUEM IIPOLECCOB, IPOUCXOAIIUX IPU MEIJICHHOM OXJIaXKICHUU
BrinosiHeHne npakTH4YecKo padoThl cnocodcTByeT GOPMUPOBAHMIO:

I[IK  1.3.Boibupate  MeTOABl  MeXaHWYecko  00pabOTKM W TOCJIEeN0BATENbHOCTD
TEXHOJIOTHYECKOTO Ipoliecca 00padOTKH JIeTalel MalllMH B MAlTUHOCTPOUTEIHHOM MPOU3BOICTBE.

I[IK 4.3.1 OueHuBarh KauyecTBO MNPUMEHSEMBIX 3aroTOBOK, 3alacHBIX 4YacTei, pPacXoIHBIX
MaTepuaioB

.OK 01.Br16upats croco0sbl perieHus 3a1ad npopeccuoOHAIBHON AeSITENFHOCTH MTPUMEHUTEIBHO
K pa3JINuYHbIM KOHTEKCTaM;
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MarepuajbHoe obecnieyeHue:
3HeKTpOHHBIe IJ1aKaThl 110 AUCHUITIINHAM: MaTepI/IaHOBGHGHI/Ie.

3amanmue:

[To nuarpamme «Fe-C» npoBecTu aHalIn3 CIjIaBa ¢ pa3jiMdHbIM COJIEP)KAHUEM YIJIEpO/a.

HOpﬂI{OK BbIINOJTHCHHUA paﬁon:

1. 3apucoBaTh AuarpaMmy >KeJIe30-yriepo B padoyeit TeTpaiu.
2.3aKOHCIIEKTUPOBATh TEOPETUUECKUE OCHOBBI.
3.0TBETUTH HA BOTIPOCHI, XapaKTEPHU3IYIOITHME OCHOBHBIE 00JIACTH TUATPAMMBI.

Xoa padoThI:
1. Onpenenuts Mo [uarpamMme B KaKOM JUara3oHe TEMIepaTyp CyIIeCTBYET alb(a-xKeneso.

2. OnpenenuTs MO JHarpaMMe B KaKOM JIMana3oHe TEMIIEpaTyp CYIIECTBYET FaMMa->Kese3o0.
3. [IpoBe3tn ananu3 cmiaBa ¢ coaepkanneM yriepoaa A) ot 0,02% mo 0,8%;

b) ot 0,8% mo 2,14%;
B) ot 2,14% no 4,3%,;

4. Pe3ynbTaThl UCCIICIOBAHUM 3aHECUTE B TETPAIb
dopma npeacTaBJieHus pe3yJibTaTa: OTYET BHIMOTHEHHBIX 3aIaHUN B TETPAIH.
Kpurepun oueHku:

OneHka MHIMBUIYaIbHBIX 00pa30BaTENbHBIX JOCTIXKEHHUH MO pe3ylbTaTraM MPOMEXKYTOUHOU
aTTecTalliu MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOM:

KadgecTBennas OICHKAa MHAWBUYAJIbHBIX

[Ipouent .
00pa3oBaTeNbHBIX JOCTHKEHUN
Pe3yNbTaTUBHOCTH
(MpaBUITEHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YI0BJIETBOPUTEIBHO
meHee 70 2 HEYJOBJIETBOPUTEIBHO

Tema 2.2 Yyrynsl

IIpakTnyeckoe 3ansaTne Ne 3
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AHannu3 MUKpPOCTPYKTYpPBI CEPBIX, BBICOKOIIPOYHBIX, KOBKUX UYT'YHOB

Heas: popmMupoBaHue yMEHUI MPOBOAUTH aHATIN3 MUKPOCTPYKTYPHI PA3INYHBIX YYT'YHOB

Boinosnus padorty, Bl Oyaere:
ymemn.

- aHaJIM3UpPOBATh CIUIaBbl ONPEACIEHHOW KOHUEHTpAlUu Yriepoja IO JuarpaMMe <OKele3o-
LIEMEHTHUT) C ONMMCAaHUEM IPOIECCOB, MPOUCXOIAIINX MPU MEIJICHHOM OXJIaXKICHUH.

Brinosinenue 1a060paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:

I[IK 1.3.Beibupatb  MeTompl  MEXaHMYECKOW  OOpabOTKM W TOCIEA0BATEIBHOCTD
TEXHOJIOTHYECKOTO TIpoliecca 00padOTKH JeTaliel MallliH B MAIIMHOCTPOUTEITLHOM MPOU3BOJICTBE.

I[IK 4.3.1 OnenuBarh Ka4yeCTBO MPHUMEHSEMBIX 3aroTOBOK, 3alaCHBIX YacTei, pPacXOJHBIX

MaTepHuaoB
.OK 01.Bb16upats crioco0sbl pemieHust 3ajad npopecCuoOHaIbHOMN JAeSITENbHOCTH PUMEHUTEIBHO

K pa3JIMYHBIM KOHTCKCTaM,
MaTepHaﬂbHOC odecmeueHue:

OTtpe3Hol CTaHOK, HUIM(OBAIHLHO-MOJUPOBAIBHBIA CTAaHOK JBYXIHCKOBBIM, Ipecc A Topsiuen

3ampeccoBKU 00pa3oB, MUkpockomn 4XB

3aganue:

1. IlocTpouTh KpUBYIO OXJaXJIEHUS Uil OelblX YYTyHOB C COJIEp’KaHHUEM Yriepoja,

YKa3aHHBIM TPEIo1aBaTeseM.
2. WccnenoBaThb C HCHOJIb30BAaHWEM MHUKpOCKoma MUIMGBl OenbIX, CepblX, KOBKHX U

BBICOKOIIPOYHBIX YYT'YHOB. 3aprCOBaTh MUKPOCTPYKTYPBI HCCIEIOBAHHBIX UYT'YHOB.

IMopsinok BbINOJHEHUS PadOThI:

1. Lens pa®OThI 1 3aaHKUE 1O €€ BHITIOJHCHHUIO.
2. 3apucoBaTh KpPUBBIE OXJIAKJIEHHUSA JUIsi OEJIoro 4dyryHa C 3aJlaHHOW KOHIICHTpaluen

yriaepoja.
3. DBbINOJHUTE PUCYHKHM MHKPOCTPYKTYP JOIBTEKTHYECKOIO, O3BTEKTHYECKOIO U
9a’BTEKTHUECKOTO OEBbIX YYI'YHOB, CEpPOro, KOBKOTO UM BBICOKONPOYHOTO YYTYHOB C
Pa3IUYHON CTPYKTYPOU METaNTNYECKOW OCHOBBI.

Xox pabdoThI:

1. U3yunTh TEOpETUUECKUI MaTepHall.
2. TlocTpouTh KpHUBBIE OXJIAXKIEHUS YYT'YHOB, TAHHBIE B3SITh Y IIPEMO1aBATEIIs.
3. BBINOTHUTH PUCYHKHU B paboueii TeTpas.

®opma npeacTaBiieHUs: pe3yJIbTaTa: OTUET BHIIOJIHEHHBIX 3aJaHUH B TETPAIH.
Kputepun onenkn:
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OneHka WMHAWBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTMIKEHUU IO pe3yjibTaTaM IMPOMEKYTOYHOM
aTTECTaluy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJION:

KauecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent 5 5
BaTCIIbHBIX JIOCTHKCHUI
Pe3yAbTaTUBHOCTH 0bpasoBatel AOCTIDKE
(MpaBRILHEIX OTEETOE) Oayin (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 YIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Tema 2.3 Cranu
IIpakTnyeckoe 3ansiTue Ne 4

N3ydeHnne MUKpOCTPYKTYpPHI JIETMPOBAHHOU cTalid. M3ydeHre MUKPOCTPYKTYPBI YIIAE€pOAUCTON
CTaJli B PaBHOBECHOM

Heab: ®opMupoBaHue YMEHUN pa3anyaTh CTPYKTYPY JETUPOBAHHOM U YIJIEPOIUCTOM CTAIIH.

Bbinosinus patdory, Bel Oynere:
ymemy:

-aHaJIM3UPOBATh CILJIaBbI onpez[enéHHoﬁ KOHICHTpAUMKU Yrj€poaa II0 guarpaMme <GKEJIC30-
LHEMCHTHUT» C OIMMCAHUEM IIPOLECCOB, IIPOUCXOAAIMIUX ITPU MCAJICHHOM OXJIAXKICHUU.

Bbinosinenue JjadopaTopHoii padoThl coco0cTBYET (DOPMUPOBAHUIO:

IIK 1.3.BeiOuparh  METOJBI ~ MEXaHWYECKOH  0OpabOTKM U IOCJIEI0BATEIBLHOCTh
TEXHOJIOTHYECKOTO TIpoliecca 00pabOTKH JeTaJIeld MallliH B MAIIMHOCTPOUTEILHOM TPOU3BOJICTBE.

I[IK 4.3.1 OueHuBaTh KadyeCTBO IPUMEHSEMbIX 3aroTOBOK, 3allaCHBIX YacTed, pacXoJHBIX

MaTepuaoB

.OK 01.Bb16upath criocoObl perieHus 3aaa4 npohecCHoHATbHOM ACSITSIIBHOCTH PUMEHHUTEIIBHO
K pa3JINYHbIM KOHTEKCTaM;

MarepuajbHoe o0ecrieueHne:

Muxkpockon 4XB, komekius 06pasios
3aganne:

1. U3yuuTh CTpYKTYpY JETUPOBAHHBIX U YTJIEPOIUCTBIX CTaTICH
2. BoiOpatb MapKy CTajM JUisd U3TOTOBJICHUS 3a/laHHOM J1eTalu.
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HOpﬂ)IOK BbIINOJTHCHHU A paﬁoTbI:

1. [omy4ynB KOMITJIEKT NUIM(OB, PACCMOTPETh UX O] MUKPOCKOIIOM, U3YUUTh CTPYKTYPY
Ka)KJI0T'O U3 HUX.

2. Vka3aTh KJIACC UCCIENYEMBIX CTANCH B OTOXIKEHHOM U HOPMAJIbHOM COCTOSIHUU.

3. latp kiaccuukanuio NpuMEHEHHUS MapKy CTaJIH, OTIPENICIUTh €€ XUMUYECKUIA COCTaB.

Xoa padoTsI:

1. V3yunts yciaoBus pabOThI 3aJaHHOM JeTaiu U TpeOOBaHMsI, IPEIbABIISEMbIE K HEH.

2. llomyuuths y mpemnojaBaTens CIUIaB MeTaula s W3TOTOBJIEHUS 3aJaHHOM JeTaiH,
pacindpoBaTh €€ 1 BBINMHCATH MEXaHUYECKHE CBONCTBA.

3. Jlate 060cHOBaHUE BhIOOpA MaTepuaia Jijisl 3aJaHHOM JeTalu.

dopma npeacTaBjieHus pe3yJbTaTa: OTYET BHIMOTHEHHBIX 3aJaHUN B TETPAIH.

Kpurtepun ouenku:

OneHka MHIMBUIYaTbHBIX 00pa30BaTEIbHBIX JOCTHXKEHHH MO pe3ylbTaraM MPOMEXYTOUHOU
aTTECTal[My ITPOU3BOJAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAIOMN:

KauecTBeHHas o1leHKa WHIUBUTyaIbHBIX

[Iponent ) 5
00pa3oBaTeNIbHBIX JOCTHKEHUN
Pe3yNbTaTUBHOCTH P A
(MpaBUITLHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIIBHO
menee 70 2 HEYIOBJIETBOPUTEIIHLHO

Tema 2.4 IlBeTHbI€ MeTAJLJIbI H CILJIABBI
IIpakTuyeckoe 3ansaTue Ne §
N3yyeHne MUKpOCTPYKTYpPBI LIBETHBIX CILIABOB
Heab: popmupoBaHre yMEHHI MPOBOIUTH aHATN3 MUKPOCTPYKTYPHI I[BETHBIX CILIABOB

BemmoJsinus patdory, Bel Oyaere:
ymems.

-IIPOBOJUTH aHAJIN3 MUKPOCTPYKTYPHI IIBETHLIX CIINIABOB.
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BreinoJsiHenue J1abopaTopHoii padoThl crIoOcoOCTBYeT ()OPMHPOBAHUIO:
I[IK  1.3.BeiOupaTh  METOABI  MEXaHWYECKOH  OOpabOTKM W  TOCIEJOBATEIbHOCTh
TEXHOJIOIMYECKOT0 IIporiecca 00paboTKU AeTallel MallliH B MAallIUHOCTPOUTEIILHOM IPOU3BOICTBE.
I[IK 4.3.1 OreHuBarh KauyecTBO MPUMEHSIEMBIX 3aroTOBOK, 3allaCHBIX YacTeH, PacXOJHBIX
MaTepHajoB
.OK 01.Bs16upats crioco0sl pemeHus 3a1a4 npoecCHOHANTBHOMN e TeTFHOCTH TPUMEHHTEIHHO
K pa3jIM4HbIM KOHTEKCTaM;
MarepuajbHoe obecnieyeHue:

OTtpe3Hol CTaHOK, MIIM(OBATIBLHO-TIOIMPOBAIBHBIN CTAHOK JIBYXJUCKOBBIM, Ipecc JUisl ropsiueit
3amnpeccoBKU 00pa3ioB, Mukpockomn 4XB

3amanue:

1. M3yunTh ycnoBus paboThl 33JaHHOM JI€TalIH.
2. BriOpath 1IBETHO cIlIaB ¢ TpeOyeMbIMU CBOMCTBAMH.

HOpﬂI{OK BbINNOJTHCHU A paﬁoTu:

1. Wcnone3yst auarpaMmbl COCTOSIHMSI JIaTyHEM W OpOH3, OMNPENENUTh MHUKPOCTPYKTYPHI
3a/IaHHBIX MapOK MEJIHBIX CIJIABOB.

2. Onucars NpeBpALIECHUS], TPOUCXOASAIINE IPU OXJIAXKICHUH CILIABOB.

3. Jlatb onpeneneHusi CTPYKTYPHBIX COCTABIISIIOIIMX UCCIIETYEMBIX CILIABOB.

4. PaccMOTpeTh MUKPOCTPYKTYPHI CILNIaBOB Ha POTOTpadusiX U MOJT MUKPOCKOIIOM.

5. 3apucoBaTh CXeMbl MUKPOCTPYKTYP U3yYEHHBIX CILJIABOB.

6. Taxoke uccae10BaTh ATIOMUHUEBBIE CIIaBbl M AaHTU(QPUKIIUOHHBIE CIUIABBI.

Xox padoThI:

1. BrimonHuTh 337aHue B paboyeil TeTpaau.
2. 3amuTHUTh MPAKTUYECKYIO pabOTy IMperogaBaTelio.

dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BHINOJHEHHBIX 3aJJaHUI B TETPaJIu.
Kpurepun oueHku

OHeHKa HHAUBUAYAJIBbHBIX 06pa'30BaTeJ’ILHLIX JOCTHIXKEHUU I10 pe3yiibTaTaM HpOMe)KYTOqHOﬁ
aTTeCTally IIPOU3BOJUTCA B COOTBECTCTBUU C YHHBCpCaﬂbHOﬁ IIKAJIOM:

KauectBennas OIICHKAa MHAWBUAYaJIbHBIX

IIponent .
00pa30BaTeNbHBIX TOCTUKEHUH

PE3YIbTATUBHOCTU

MPAaBUJIBHBIX OTBETOB =
(p OTBETOE) Oamn (oTMeTKka) | BepOaIbHBINM aHAIOT

90 +~ 100 5 OTJINYHO
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80 + &9 4 XOpO1LIO

70 =79 3 YIOBJICTBOPUTEIILHO

Menee 70 2 HEYJOBJIICTBOPUTEIHHO

Tema 3.1 OcHOBBI TEpMUYECKOil 00padOTKH
IIpakTnyeckoe 3ansaTue Ne 6
Tepmuueckas 06paboTka cTanu

Hean: dbopmupoBaHre yMEeHUN MTPOBOJAUTHh TEPMUUYECKYIO 00pabOTKY CTaln

Boinosnus padorty, Bel Oyaere:
ymemy:

-IIPOBOJIUTH TEPMUYECKYIO 00pabOTKY CTaJH.

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
I[IK  1.3.BeibupaTe  MeTOABI  MEXaHMYECKOM  OOpabOTKM H  TOCJIEI0BATEIHLHOCTh
TEXHOJIOTHYECKOTO TIpoliecca 00padOTKH JeTajied MaIlliH B MAIIMHOCTPOUTEITLHOM TIPOU3BOJICTBE.
I[IK 4.3.1 OueHuBaTh KadyeCTBO MPUMEHSEMBIX 3aroTOBOK, 3allaCHBIX YacTeH, pacXoJHBIX
MaTepuaIoB
.OK 01.Bp16upath ciocoObl pemieHus 3aaa4 npohecCHoOHATBHOM JAEITEIbHOCTH PUMEHHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;
MarepuajibHoe o0ecnieyeHue:

[Teur MydenpHast, 3aKaI0OYHbIN 0aK, OTPE3HON CTAHOK, NUTH()OBATLHO-TIOJIUPOBATILHBIN CTAHOK
JBYXJIMCKOBBIH, TIPECC AJI ropsiueid 3ampeccoBKU 00pa3iioB, Mukpockon 4XB

3aganue:

1. mpoBecTH 3aKajKy M OTIYCK YIJIEPOJAUCTON CTAIH.
2. CpaBHHTH CBOMCTBA CTAJIM JIO M MOCJIE TEPMOOOPAOOTKH

Ilopsinok BbINOJIHEHUS PadOTHI:

1. Pabora BbINOIHSAETCS B 1a00pAaTOPUU TEPMHUUECKON 00pabOTKH.

2. Jlns HarpeBa 0Opa3lOB MPHUMEHSIIOTCS JJIEKTpUYECKHe J1ab0opaTOpHble KaMepHbIE WU
Mydenbubie neun. [Ipumepom kamepnoit neun ssnsiercss neus CHOJI-1.6.2. momHOCTBIO 3
kBT. Pabouas kamepa, B KOTOpOWl MpPOBOAMTCS HArpeB, BBINOJHEHA M3 >KaPOCTOMKOM
KEepaMUKHU.

3. HarpeBarenbHbie 2EMEHTHI B BHUJE CIHUPANCH PACIOJIOKEHBI B YIIIYOIEHUSX MO OOKOBBIM
CTeHKaM, Ha MOJAy W B cBoje meud. s mpemoxpaHeHus CHupalieil OT MOBPEXKICHUN U
pacIioNOKEHUs] HarpeBaeMbIX 0Opa3lOoB HMMEETCs Ha MOy IeYd IJIOCKas KepaMudecKas
TUJTUTKA.

4. C uenpio U3MEPEHUs TeMIepaTypsl B pabouyio 30HY MeUr BCTaBiseTcs Tepmomnapa. Pabouas
KaMmepa TMedd Criepe/id 3aKphIBaeTCs KphIIKoil. MakcuManbHas TemrepaTtypa B paboueii 30He
cocrasiser 1100°C. ITeus cHabxkeHa MUITMBOILTMETpOM THa MIT-64-02.
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Xon padoThr:
1. BbInonHUTE 3aJjaHUE NTOTYYEHHOE Y IPENoAaBaTEesl.

2. CpaBHHUTH MEXaHHYECKHE CBOMCTBA JI0 U MOCIIE TEPMUIECKOM 00pabOTKH.

dopma npeacTaBiieHUs pe3yJIbTaTa: OTUET BBIOJIHEHHBIX 33JJaHUI B TETPaIu.
Kpurepun onenkmu:

OneHka MHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHXKEHUM MO pe3ylbTaTaM IMPOMEXYTOUHOMN
aTTeCTalMy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJION:

KadgecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent
BaTEJIBHBIX JJOCTHKCHUH
Pe3yJIbTaTUBHOCTH obpasosaren AOCTIDKE
MIPaBUIBHBIX =
(mpasn OTBETOR) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 =79 3 YIOBJICTBOPUTEIIHHO
menee 70 2 HEYIOBJIETBOPUTEIIHHO
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