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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

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

Benymielt aunakTU4YecKodl  LeNbI0  MPAKTUYECKUX 3aHATUM  sBIsSeTcs  (OpPMHUPOBAHUE
npo(heCCHOHANBHBIX TMPAKTHYECKUX YMEHHH BBINOJHATH OIpeNeEHHBIC JICHCTBHA, OTEpaIHHy,
HE00X0IMMBIE B TIOCJIEIYIONIEM B MPO(ECCHOHATBHON IEATEILHOCTH ), HEOOXOAUMBIX B ITOCIIEAYIOMIEH
y4eOHOM e TeTbHOCTH.

Benymielt nuaakTudecko Lenbl0 JIAOOPATOPHBIX 3aHATHM SABJISETCA 3KCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBUM ¢ paboueil mnporpaMMmol y4uyeOHOW JUCHMIUIMHBL «MarepranioBeIeHne»
MPEeyCMOTPEHO IPOBEACHHUE MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHIA.

B pe3ynbraTe uX BBINOIHEHMS], 00ydalomuics JOHKEH YMETh:

Y 1 onpenensats U KIacCUPUIUPOBATH KOHCTPYKLUOHHBIE, CHIPHEBBIE U 3JIEKTPOTEXHUUYECKHE

MaTepuaisl 10 MapKUPOBKE, BHEIIHEMY BH]y, COCTaBY, CBOMCTBAM M Ha3HAYEHUIO;
Yna 2 oueHuBath (PU3MKO-MEXaHMUYECKHUE W SKCIUTyaTallMOHHBIE CBOMCTBA MaTepHasioB (B T.4.
TBEPAOCTH) U MPOBOIUTH UX UCTIBITAHUS;

VYn 3 moabupate mMartepuainbl (KOHCTPYKIIMOHHBIE M DJIEKTPOTEXHUYECKHE) B COOTBETCTBUHU C
Ha3HAYCHHEM U YCJIOBHUSIMHU KCILTyaTaIlHH.

Conepxanre TPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHH OPHUEHTUPOBAHO HAa TMOATOTOBKY
oOydaromuxcss K OCBOeHHI0 mpodeccronanbHoro (-pix) Moayiast (-jeid) mporpaMMbl TOATOTOBKH
CHEIMAIMCTOB  CPEAHEr0 3BE€HAa 0 CHEIHUATbHOCTH U  OBJIAJICHUIO  HPOpeccuoHaIbHbIMU
KomMnemenyuamu:

IIK 1.2. CocraBiarh CXeMbl CHEIUATHU3UPOBAHHBIX Y3JIOB, OJIOKOB, YCTPOWCTB M CHCTEM
aBTOMATUYECKOTO YIPABIECHUS TEXHOJIOTHUECKUMHU MPOIIECCaMHU.

A Takxe GOPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 01. Bei6upats criocoOsl pemeHus 3a1a4 npodeccCHoHaTbHON NS TENFHOCTH TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK 02. Mcnosp30BaTh COBPEMEHHBIE CPEJCTBA MTOMCKA, aHAIN3a U HHTEPIIPETAIluy HHOpMAIun
1 H(GOPMALIMOHHbBIE TEXHOJIOTUH ISl BBIIIOJIHEHHUS 3314 MPO(ecCnoHaIbHOM e TeIbHOCTH.

OK 03. Mcnosp30BaTh COBPEMEHHBIE CPEICTBA ITOMCKA, aHATIN3a U HHTEPIIPETAIIUU HHOpMAITUN
1 nH(GOPMaLMOHHbBIE TEXHOJIOTUH IS BBIIOJIHEHHUS 3a1a4 npodeccuonanbhoil nestensuoctu. [1K 0.0.

[IpakTnueckue u 1abopaTOPHBIE 3aHATHUS IPOBOJATCS B PAMKaX COOTBETCTBYIOLIEH TEMBbI, I1OCIIE
OCBOCHHUS JUJAKTUYECKUX €IWHULl, KOTOphle 00eCleynBalOT HAIMYUE 3HAHUHN, HEOOXOAUMBIX JUIS €€
BBITIOJTHEHHUSI.



2 METOANYECKUE YKA3AHUSA

Tema 1.1 O01mas XapakTepuCTHKA U CTPOEHHE MeTAJLI0B

JlabopaTropHnoe 3ansaTue Nel
OmnpeneneHre BUIOB METAIOB IO MAaKPOCTPYKTYpe

Heab: popmMupoBaHUE YMEHHH ONPEACIATH BUIBI METAIIOB 110 WX BHEIIHUM MTPU3HAKAM

BeinosiHuB padory, Bbl OyieTe yMeThb:
Va1 onpenensats U KIacCUPUIUPOBATH KOHCTPYKLUOHHBIE, CHIPHEBBIE U 3JIEKTPOTEXHUUYECKHE
MaTepuajbl 10 MApKUPOBKE, BHEILIHEMY BU]y, COCTaBY, CBOMCTBAM U Ha3HAUEHUIO;

VYn 3 moabupate Marepuainbl (KOHCTPYKIIMOHHBIE M DJIEKTPOTEXHUYECKHE) B COOTBETCTBUHU C
Ha3HAYECHHEM U YCJIOBHUSIMHU IKCILTyaTaIUH.

MaTepHaJ’leOC odecmeyeHue:

o0pa3Ilbl BHJIOB METAUIOB; TEXHUYECKHE BECHI; IITAHTCHIIUPKYJb, KapaHIAIlld IIBETHHIC;
cripaBOYHas TabIuUIIA.

3ajganue:
Onpenenure BUJ MeTallja, U3 KOTOPOTO M3rOTOBIIEHBI 0Opa3iibl M0 BHEIIHUM IpH3HaKaM (Bec,
L[BET, OTTEHKHU) U CIeNIaliTe BBIBO/I, ONIPE/IEIHUB YACIbHbII BEC METAJJIOB OMBITHBIM ITYTEM.

Iopsinok BbINOJIHEHHSI PAadOTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.

2. OnpenenuTte BU3YyaJIbHO U TMOJATBEPAUTE OMBITHBIM MYTEM (Uepe3 ONpeaesieHHE YIeIbHOTO
Beca) BUJ METaJlIa, U3 KOTOPOTO M3TOTOBJICH KaXK/IbIi oOpaselr.

3. Pe3ynbrarbl oopMUTE B BUJIC TAOIHIIBL.

Xox padoThI:

1. Paccmotpute npemiokeHHble o0Opa3ipl. OnpenenuTe BU3YalbHO BHJ METaula 10 BHEIIHUM
MpU3HaKaM (Bec, I[BET, OTTCHKH, CTETICHb OJIeCKa).

2. lIBeTHBIMM KapaHJallaMy 3apuUCcyiiTe 00pa3iibl METAIIJIOB (CILUIABOB).

3. B3BechTe 00pa3iipl METAIIOB HA TEXHUYECKHUX Becax ¢ TouHOCThIO 110 0,01 rp.

4. Onpenenute 00beM 0Opasiia ¢ MOMOIIBIO IITAHTCHIUPKYJISL 1o popmyne: V=axbxh= (eMd).
[TonyueHHble TaHHBIEC 3aHECUTE B TAOIHUILY

5. Onpenenute pacu€THRIM MyTEM yIeNbHBIN Bec MeTaiwia P1, panenus maccy (B rpammax) Ha
06beM (B cM°)

6. CpaBHUTE TOJYYECHHBI pe3ynbTaT C TaOMUYHBIM 3HaueHHeM P2 yaensHOTO Beca
ompenenéHHOro Beca MeTauioB (craBoB). [lomyueHHble naHHBIE 3aHecuTe B Tabmumy (dhopma
Mpe/ICTaBJICHA HUXKE).

®opma mpeacTaBiieHHs pe3yJbTarTa:

Tabmuna 1



Buna IHorpemnocrs
MeTaJlIa onpeaeaeHUst
(cm1aBa) Ber |O0bem,| Bec | YAeIbHOro

Acku3 3
(oTTeHKH)| CM P1, kr Beca
MeTaJVIoB
Pi-P;

Kpurtepuu onenku:

«5» (OTJIMYHO): BHITIOJTHEHBI BCE 3aaHMsl J1a00paTOPHOI pabOTHI, CTYEHT YETKO U 0€3 OMHNO0K
OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (XOpoI1l0): BBINOJHEHbI BCE 3aJaHUs J1a0OpaTOPHOM paboOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIBHBIE BOITPOCHI C 3aMEYaHUSMHU.

«3» (yIOBJIETBOPUTEIHLHO): BBIMIOJHEHBI BCE 3a/IaHUS JIA0OPATOPHOH paboOTHl ¢ 3aMEYaHUSIMHU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI C 3aMEUaHHSIMH.

«2» (HEYIOBJIETBOPUTEIHHO): CTYJACHT HE BBITIOJHUI WM BBITIOJHWJ HEMPABWIHHO 3aJaHUS
nabopaTOpHOH PabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIIPOCH! C OMIMOKAMH MJIM HE OTBETHII Ha
KOHTPOJIBHBIE BOITPOCHI.

Tema 1.1 O0masi XapakTepuCcTHKA U CTPOCHHE METAJLII0B
JlabopaTropHoe 3ansiTue No2
[IpuroroBnenune numda a1 MeTauiorpapuueckoro aHammsa.

Hean: dopmupoBanue yMeHHM NPUTOTOBICHHS Twmda I8 MeTauiorpaduyecKoro
UCCIIeIOBaHUST MeTayuia (OPMHPOBAHWE YMEHHH OMNMpPENeNsATh BUABI METAUIOB IO HMX BHEIIHUM
MpHU3HAKAM

BbinosinuB padoty, Bbl Oyjaere yMeTh:
Yna 2 oueHuBath (PU3MKO-MEXaHUUYECKHUE W SKCIUIyaTallMOHHBIE CBOMCTBA MarepuasioB (B T.4.

TBEPAOCTH) U MPOBOIUTH UX UCIIBITAHUS;

Yna 3 nonbuparh mMaTepuanbl (KOHCTPYKIMOHHBIE M AJIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYEHUEM U YCIOBUSMU SKCILTyaTallUu.

MarepuajbHoe o0ecnieueHue:
OTtpe3Hoii cTaHOK, NUTH(OBAITBHO-TIOTUPOBATIBHBINA CTAHOK JABYXIUCKOBBIHN, MPECC Ui Topsyeit
3anpeccoBKU 00pa3ioB, Mukpockomn 4XB.

3aganue:

1. Onpenenuts o o6pasiam ¢ MOMOLIbI0 MPUOOPOB BUJIBI CTAJTIEH U UyT'YHOB
2. OopMUTH MOTyUEHHBIE PE3YyIbTAThl B TETPaIU

Ilopsinok BbINOJTHEHHS PadOTHI:

1. HBy‘{I/ITe X0 BBIIIOJTHCHU A pa6OTLI.



2. Onpenenure BU3YaJlbHO U IOJATBEPAUTE ONBITHBIM IMYTEM (UYepe3 OIpENEICHHUE YAEIbHOTO
Beca) BUJ METallIa, i3 KOTOPOTO U3TOTOBJICH KaXK IbIii 00pa3ell.
3. Pe3ynbTarel opopMuTe B BHJIE TAOIULIBL.

dopMa npeacTaBIeHus pe3yabTara: OTYET BHIIIOJIHEHHBIX 3aJaHUN B TETPaIH.

Kputepuu onenku:

«5» (OTJIMYHO): BHITIOJTHEHBI BCE 3aaHMsl J1a00paTOPHOI pabOThI, CTYEHT YETKO U 0€3 OMMO0K
OTBETHJI HA BCE KOHTPOJIbHBIC BOTIPOCHI.

«4» (XOpoII0): BBIMOJHEHBI BCE 3aJaHusl J1abOpPaTOpHON pPaOOTHI; CTYICHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMU.

«3» (yIOBJIETBOPUTEIFHO): BBHIMOJIHEHBI BCE 3a/IaHMsI JIAOOPATOpHOW pabOTHI C 3aMEYaHUsIMHU;
CTYJICHT OTBETHJI Ha BCE KOHTPOJILHBIC BOITPOCHI C 3aMEYAHHSIMH.

«2» (HEYIOBJIETBOPUTEILHO): CTYJICHT HE BBITIOJIHWI WM BBITIOJHIJI HEMPaBUIBLHO 3aJaHUs
nmabopaTopHOil pabOTHI; CTYICHT OTBETHJI HAa KOHTPOJIBHBIE BOIIPOCHI C OMMOKAMU MM HE OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 1.1 O0uias xapakTepuCcTHKA U CTPOEHHE METAJLIIOB
JlabopaTropHoe 3ansiTue Ne3
N3yuenune mpunHIuna paboThl B yCTPOKUCTBA MeTauIorpadudeckoro Mukpockorna 4XB
Hean: dopmupoBanre ymMeHUN padoTaTh ¢ METALIOrPAPUICCKUM MHKPOCKOTIOM

BbinosinuB padory, Bbl Oyere yMeTh:
¥Yna 2 oueHuBaTh (PU3MKO-MEXaHUUYECKHWE W SKCIUIyaTallMOHHBIE CBOMCTBA MaTrepHasioB (B T.4.
TBEPAOCTH) U MPOBOIUTH UX HCTIBITAHUS;
¥Yna 3 nonbuparh MaTepuanbl (KOHCTPYKIMOHHBIE M AJIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYEHUEM U YCIOBUSMU IKCILTyaTallUu.

MarepuajibHoe o0ecnieyeHue:
Mukpockon 4XB, kosekiust 00pas3ios

3aganue:

1. O3HAaKOMHTBECA C YCTpOﬁCTBOM U ONITHYECKOM CXeMOi MCT&JIJIOFpaCI)I/I‘{CCKOFO MHUKPOCKOIIA.
2. OcBOUTH MCTOJbI BBI60pa OIITHKH, HaCTpOﬁKH MUKPOCKOIIa, UCCIICAOBaHUA

MUKPOCTPYKTYPHI.

Ilopsinok BbINOJTHEHHS PAadOTHI:
1. OnumuTe yCTPOHCTBO U MPUBEANUTE OCHOBHBIE XapaKTEPUCTUKH MUKPOCKOTA. 3apucyiite
€ro NPUHLUHUITNAIBHYIO ONITUYECKYIO CXEMY U YKa)KMTE Ha3HAUYEHUE OCHOBHBIX Y3JI0B.
2. W3noxwure METOMKY BbIOOpA ONTHKH, HAJIAJKN OCBEIEHUS U Tuadparm, crielualbHble
METO/IbI UCCIIEIOBAHUS.
3. IlpenoctaBbTe 3apUCOBKH CTPYKTYPHI M 00BACHEHUsI HAOII01aeMOr0 KOHTPAcTa,
KOJIMYECTBEHHBIE PAacUEThI IO BEIOOPY ONTUKU U ONPEIEICHUIO IIEHbI IeIEHUs OKYIISAP-MUKPOMETpa.

Xon padoTsI:



1. Paccuurats (1o BenuuuHe 0, 33 JaHHOM MpernoiaBaTeieM) He0OX0JMMOe YBEINYCHHE
MHKPOCKOTIa, MoA00paTh 00BEKTUB U OKYISIp. M3yunth MUKpOCTPYKTYpY oOpasua Nel, amst yero:

a) U3YYUTh YCTPOWCTBO MUKPOCKOTIA U €TO ONTUYECKYIO CXEMY;

0) HayuuThCs GOKYCHPOBATHh U300pAKEHUE, HACTPAUBATH OCBEIICHUE, TIOJIEBYIO U allePTYPHYIO
madparmy.

2. O6pazer Nel (cranp Y8) paccMOTPETh ITPH KOCOM OCBEIICHHUH. 3apHUCOBATh H300paKeHUE
CTPYKTYPBHI.

3. O6pazen; Ne2 (cranp Y12) paccMOTpeTh B CBETIIOM M TEMHOM TI0JI€. 3apUCOBATh CTPYKTYPY U
OTIHCATh Pa3INYKe B ABYX U300paKEHUSIX.

4. O6pazer Ne 3 (XMMHUYECKH TTOJIMPOBAHHBIN IIMHK) PACCMOTPETH B MOJIIPH30BAHHOM CBETE.
3apucoBaTh MOJIYYEHHYIO CTPYKTYpY.

5. OnpenenuTs HEHyY ACJICHUS OKYISIP-MUKPOMETpA.

dopma npeacTaBjieHusi pe3yJabTaTa: OTUYET BHIITOJHEHHBIX 33JJaHUN B TETPAJIH.

Kpurtepuu onenku:

«5» (OTJIMYHO): BBINOJIHEHBI BCE 3aJjaHMsl 1a0OpaTOPHOM pabOTHI, CTyAEHT YETKO U 03 OIMOoK
OTBCTUJ HA BCEC KOHTPOJIBHBIC BOIIPOCHI.

«4» (XO0poIlI0): BBIMOJHEHbI BCE 3aJaHUs J1a0OpaTOPHOM paboOThl; CTYAEHT OTBETWJI Ha BCE
KOHTPOJIBHBIC BOITPOCHI C 3aMCYaHHUAMU.

«3» (YHOBIETBOPHUTENHHO): BBIIOJIHEHB! BCE 33/1aHUS Ja0OpaTOpHOI paboTHI C 3aMEYaHUSIMH;
CTYACHT OTBCTUJI HA BCE KOHTPOJIbHBIC BOITPOCHI C 3aMCUYAHUSAMMH.

«2» (HEYIOBJIETBOPUTEIBHO): CTYJACHT HE BBHITIOJHWI WM BBITIOJHUT HEMPABWIHHO 3aJaHUS
nabopaTOpHOH PabOTHI; CTYIEHT OTBETHII Ha KOHTPOJILHBIE BOIIPOCHI C OIIMOKAMH MJIM HE OTBETHII Ha
KOHTPOJIbHBIC BOITPOCHI.

Tema 1.3 Meroabl uccie0BaHUl M UCTILITAHMH MaTepHaJioOB
JlaGopaTopHoe 3ansiTue Ne 4

Onpenenenue TBEPAOCTH CTAIMU U CIJIaBa o Mmetony bpunemnsa, Poksemia u Bukkepca
Heab: popmupoBanue ymMeHHi onpeaensTh TBEPAOCTh METalJIa Pa3IMYHBIMU METOJAMH.

Bbinosinus padory, Bl 0y/iere yMeTh:
Y 1 onpenensars U K1acCUUIUPOBATh KOHCTPYKIIMOHHBIE, CHIPEBBIE U 3JIEKTPOTEXHUYECKUE

MaTepuasbl M0 MAPKUPOBKE, BHEIIHEMY BH]y, COCTaBY, CBOMCTBaM U Ha3HAUYCHUIO;
Yna 2 oueHuBath (U3MKO-MEXaHUUYECKHUE W SKCIUIyaTallMOHHBIE CBOMCTBA MarepuayioB (B T.4.
TBEPAOCTH) U MPOBOIUTH UX UCIIBITAHUS;

Yna 3 nonbupath mMaTepuanbl (KOHCTPYKIMOHHBIE U AIEKTPOTEXHUYECKUE) B COOTBETCTBUU C
Ha3HAYEHUEM M YCIOBUSMU SKCILTyaTallUu.

MarepuajibHOe o0ecniedeHue:

CranuoHapHbIii yHUBEPCAIBHBIN TBEPIOMED
3aganue:

1. O3HaKOMHUTBCS C YCTPOﬁCTBOM 1 OIITUYECKOM CXeMOit MeTaJIJIOFpaCI)I/I"IeCKOFO MHKPOCKOIIA.
2. OcBouTh MCTO/bI BBI60pa OIITHUKHU, HaCTpOﬁKH MHUKPOCKOIIa, UCCICAOBAHUS

MUKPOCTPYKTYPHI.

IHopsinok BbINOIHEHHS PadOTHI:



1. MByuuts ycrpoiictBo npubopoB PokBemia n bpunemis U MeToapl UCTIBITAaHUS METAJUIOB Ha
TBEPIOCTD.
2. [TpousBecTr UCHBITaHUA TBEPAOCTH Ha Mpubopax Poksenna u bpuHeis B COOTBETCTBHH €
BBIIIECYKa3aHHBIMUA PEKOMEHIALIUAMM.
3. Pesynbrarel ucnpiTaHwiA 3aHECTH B TaOIUIH 1,2

Xoa paGoThI:
1. [ToBTOpUTE YyCcTpOiicTBO Mprbopa PokBemia u METO UCTIBITAHUS METANIOB Ha TBEPAOCTb.

2. IlpoBenuTe UcTBITAaHKS TBEPIAOCTH 2-3 METAIUTMISCKUX NUTH(OB HA Ipubdope Poksema B
COOTBETCTBUU C BBIIICYKA3aHHBIMH PEKOMEHIAIIUSIMHU.

3. Pe3ynbTarhl ucnbITaHU 3aHECTH B TaOHILy |

Tabnuna 1
MatepuaJbl Yci10BHBIE UCTIBITAHUS N3mepenne Cpennee
obpasuoB | Harpysku Bun O0Oo3HaueHne| mepBoe | BTOpoe | Tperbe | 3HA4YeHHe
HAKOHEYHUKA|  IIKAJbI
Pkre U3MepeHus

4. TToBTOpUTH yCTPOICTBO Mprbopa bpuHENIs 1 METOT UCTIBITAHUS METAJUIOB Ha TBEPIOCTD.
5. [IpoBeauTe uicbITaHUs TBEPIOCTH 2-3MeTauTMuecKuX numdoB Ha mpubdope bpunens B
COOTBETCTBUU C BBIIICYKAa3aHHBIMU PEKOMEHIAIUSIMH.
6. Pe3ynbTarhl UCHbITAaHUH 3aHECUTE B TAOIHITY 2
Ta0muua 2

MartepuaJnl YciaoBHBIC HCTIBITAHUS JAuamerp HB
o0pa3inoB

Toammua Harpy3ka JAunamerp oTIe4yarka (emmHUI)

oOpasna mapuKa

(I)opMa NpeacTaBJICHUA pedyabTara: OTYET BBINIOJHEHHBIX 3aJJaHUN B TCTpaau.

Kputepun onenkn:
«5» (OTIMYHO): BBHINIOJIHEHBI BCE 3aJjaHUs 1aO0paTOpHON padOoThI, CTYIEHT YETKO U 6e3 omubok
OTBETUJI HA BCE KOHTPOJIbHBIE BOTIPOCHI.
«4» (XOpoI1l0): BBHINOJHEHBl BCE 3aJaHMs J1a0OpaTOpPHOM pabOThl; CTYAEHT OTBETUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMU.
«3» (yZIOBJIETBOPUTEIILHO): BBHIMOJIHEHBI BCE 3a/laHUs J1abOpaTOpHO paboThl ¢ 3aMEYaHUSMU;
8



CTYACHT OTBCTUJI HA BCC KOHTPOJIbHBIC BOITPOCHI C 3aMCUAHUSAMMU.
«2» (HCyI[OBJICTBOpI/ITeJIBHO)I CTYACHT HC BBbIIMOJIHWII HJIM BBIIIOJHHII HCIIPABUJIBHO 3aJdHUA

nabopaTopHOi pabOTHI; CTYICHT OTBETHJI Ha KOHTPOJIBHBIE BOMPOCKHI C OIIMOKAMHU HWIIM HE OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.

Tema 1.3 MeToabl HCC/I€I0BAHNIA M UCTIBITAHUI MAaTEePUAIOB

JlabopaTtopHoe 3ansTHe NeS

HccnenoBanye BIUSHUS XOJIOIHOM IIACTHYECKOH AehopManny U HOCJIEAYIOIEro Harpesa Ha
MUKPOCTPYKTYPY U TBEPJIOCTh HU3KOYIJIEPOIUCTON CTaIN

Hean: popmupoBanne yMEHHI UCCIIEIOBATH BIUSIHUE XOJIOIHOM TUIACTUYECKON ehopMaliuy Ha
MAaKpOCTPYKTYPY U TBEPAOCTH CTAIHN

BoinosiHuB paéory, Bbl OyeTe yMeThb:

Y 1 onpenensats U KIacCUPUIUPOBATH KOHCTPYKLMOHHBIE, CHIPHEBBIE U 3JIEKTPOTEXHUUECKHE
MaTepuaisl 10 MapKUPOBKE, BHEITHEMY BUY, COCTaBY, CBOMCTBAM M HA3HAYEHUIO;

Yna 2 oueHuBaTh (U3MKO-MEXaHMUYECKUE M IKCIUTyaTallMOHHbBIE CBOWCTBA MaTrepHasioB (B T.d.
TBEPAOCTH) U MPOBOIUTH UX UCTIBITAHUS;

VYn 3 moabupate mMatepuainbl (KOHCTPYKIIMOHHBIC M DJIEKTPOTEXHUYECKHE) B COOTBETCTBUHU C
HAa3HAYECHHEM U YCIOBUSAMM SKCILTyaTalliH.

MartepuajbHoe o0ecnieueHue:
CranroHapHBIN YHUBEpCATBHBIN TBEpAOMED, TIeUb MydeabHas

3aganmue:

1. Omnpenenuts u3MeHeHHE (POPMBI, pa3MepoB 3€peH W TBEPIOCTH METaia, MOJABEPTHYTOTO
XOJIOTHOM IJIACTHYECKOH AePOopMaIMK U PEKPUCTAINTAZAIMOHHOMY OTXKHTY.

2. PaccuuTaTh cTeneHp miacTUYEeCcKoi nedopmanuu

IMopsinok BHINOJHEHHUS PA0OTHI:

1. BBINOTHUTH 3KCTIEPUMEHTAIBHYIO YaCTh PaOOTHI.

2. [Ipoananu3upoBaTh MOJY4YEHHBIE PE3ylbTaThl U HA OCHOBAaHUHU TEOPETUYECKOTO Marepuana
cenaTh He0OXOAUMbIE BBIBO/IBI.

3. BoinmonHuTh 0HY U3 33124 (10 YKa3aHUIO MPENO01aBaTesl) U MOSICHUTD PEIlICHUE.

HpI/I BBIINNIOJIHCHHUHA pa6OTBI HeO6XOI[I/IMO BBIIIOJIHHUTBE CJICAYIOIICC.

1. TlpuBecTH KpaTKOe N3JI0)KEHHE OCHOBHBIX TEOPETHYECKUX MOJI0KESHHIH.

2. Tlo ob6pa3am 1ab0paTOPHOI KOJUIEKIIUU U3YUUTh, 3apUCOBATh B Ta0J. 4 1 OOBSICHUTH
MHUKPOCTPYKTYpPY HeJleOopMHPOBAHHOM YacTH oOpa3ia 1 yacteil 00pas1oB, OABEPrHYTHIX
XOJIOZJHOM MiIacTU4ecKoi edopMalvu pa3indHoi crenenu (puc. 10) U ycTaHOBUTH
3aBHCUMOCTB TBEPAOCTH NOBEPXHOCTEH 00pa3ia OT CTENEeH! MIAaCTUYECKON 1ehopMariH.



h

Puc. 1. O6pazen, moABeprHYTHIN XOJIOAHOM IIIACTHYECKON NeOpMaluy pa3HOU CTETIEHU
CreneHp X0JI0AHOM TIACTUYECKOH eopMauy OJCYUTHIBAETCS B IIPOIIEHTaX KaK OTHOIICHHE
e= ho-h1/hox100%
rie ho — TommrHa oOpasia 0 X0JI0AHOW TIACTUYECKON JIe(hOpMaIiu, MM;
h; — TommuHa oOpasiia mocie XoJ0HON TIACTHYECKOH aehopMaIiuu, MM;
Pesynbrartel 3anucars B Tadm. 1.

Tabnuya 1

Crenenb
ractuaeckoit | Teépmocts HRC | MukpocTpykTypa
nedpopmaruu €, %

3. Tlo mamubmM Tabma. 1 moctpouts rpaduk HRC = f(g). Cnenath BBIBOI.

dopma npeacTaBiieHUs: pe3yJibTaTa: OTYET BHIOJHEHHBIX 33JaHUN B TETPaIu.

Kpurepun oueHku:

«5» (OTJIIMYHO): BBITIOJTHEHBI BCE 3aJaHUs JIAOOPATOPHOU pabOThI, CTYJIEHT YE€TKO U 0€3 OIIMO0K
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI.

«4» (XOpoIlO0): BBIMOJHEHbI BCE 3aJaHus J1a0OpaTOpHOM paboOThI; CTYAEHT OTBETMJI HAa BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMU.

«3» (yIOBJIETBOPHUTENHHO): BBIIIOJIHEHBI BCE 3a/laHusl J1abOpaTopHON pabOThl C 3aMEYaHUSIMU;
CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOMIPOCHI C 3aMEYaAHUSIMH.

«2» (HEyIOBJIETBOPUTENBHO): CTYJACHT HE BBIMOJIHWI WM BBINOJHUI HEMPAaBWIBHO 33JaHUS
nmabopaTopHOit pabOThI; CTYIEHT OTBETUJI HAa KOHTPOJIBbHBIE BOMIPOCH C OIIMOKAMU UM HE OTBETHII Ha
KOHTPOJIbHBIE BOTIPOCHI.

Tema 2.2 YyryHnsi
JlaboparopHoe 3ansaTHe Ne 6
AHanu3 MUKpPOCTPYKTYPBI CEPBIX, BBICOKOIIPOYHBIX, KOBKHX UYT'YHOB

Hean: popmMupoBaHue yMEHUI MPOBOJAUTH AaHATIN3 MUKPOCTPYKTYPBI PA3IMYHBIX UYTYHOB

BeinosinuB padory, Bl OyieTe yMeThb:
VY 1 onpenensith ¥ KJIACCH(PUIHUPOBATH KOHCTPYKIIMOHHBIE, CHIPHEBBIE M JJIEKTPOTEXHUUECKUE

MaTepurajibl 10 MAPKUPOBKEC, BHCITHEMY BUY, COCTABY, CBOMCTBaM M Ha3HA4Y€HUIO,
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Yn 3 monbuparh Matepuanbl (KOHCTPYKIIMOHHBIE M DIIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYCHHEM U YCJIOBUSIMU KCILTyaTalUH.

MarepuajbHoe obecnieyeHue:

OTtpe3Hol CTaHOK, MIIM(OBATIBLHO-TIOIMPOBAIBHBIN CTAHOK IBYXIUCKOBBIM, Ipecc JUIsl ropsueit
3ampeccoBKU 00pa3noB, Mukpockon 4XB

3amanue:

1. TlocTpouTh KpHUBYIO OXJIQKICHUS A OENbIX YYT'YHOB C COJCp)KaHHEM YIJIepoJa,
YKa3aHHbBIM MPENOABATENIEM.
2. WccnenoBaThb C HCIOJIb30BAaHUEM MHUKPOCKONA HUIM(BI O€NbIX, CEpbIX, KOBKUX U
BBICOKOIIPOYHBIX YYT'YHOB. 3apuCOBaTh MUKPOCTPYKTYPBI UCCIIEIOBAHHBIX UYT'YHOB.

HOpﬂ}IOK BbINNOJTHCHU A paﬁoTu:

1. Lenps paboThI 1 3a77aHUE TIO €€ BHITIOJIHEHHUIO.

2. 3apucoBaTh KpHMBBIE OXJIQXJEHHUS A O€Ioro 4yyryHa C 3a/laHHOM KOHLIEHTpauuen
yriepoja.

3. BbINONHUTE PUCYHKHM MHKPOCTPYKTYP JOIBTEKTHYECKOIO, 3BTEKTHYECKOIO U
9a’BTEKTHUECKOI0 OEJbIX YYI'YHOB, CEpPOro, KOBKOTO ¥ BBICOKONPOYHOTO YYT'YHOB C
Pa3INYHOMN CTPYKTYPOH METAIIMYECKON OCHOBBI.

@dopma npeacTaBIeHUsl pe3yJabTaTa: OTYET BHITOJHEHHBIX 33/IaHUH B TETPAIH.

Kpurepun oueHku:

«5» (OTJIMYHO): BBICTABIISICTCS CTYJCHTY, €CIIH pacu€THas W rpaduueckasi 4acTH BBITIOJHEHBI B
MOJTHOM 00BEMeE, perieHrne opopMIIEHO C COOMIOICHUEM YCTAaHOBJICHHBIX MPABHWII, CTYJIEHT CBOOOIHO
BJIQJICET TEOPETHUECKIM MaTepUAIOM, O€30IIIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUN 3a/1a4.

«4» (XOpoIIO): BBICTABISICTCS CTYIEHTY, €CJIHM TP BBIIIOJHCHUW 3aJlaHusl JOMYIICHBI
HE3HAYUTEIIbHBIC OIIMOKH, pelIeHue OQOPMIICHO ¢ COONIOJICHHEM YCTAHOBJICHHBIX NPaBUII, CTYICHT
cBOOOJTHO BJIAJICET TEOPETUICCKUM MAaTEPHAJIOM, O€30IIMO0YHO MPUMEHSET €r0 IIPU PEIICHUH 3a/1a4;

«3» (yIOBJIETBOPUTEIHHO): BBICTABIISICTCS CTY/ACHTY, €CIIM 33J]aHUE BBITIOJHEHO C «TPYOBIMI)
omuOkamu, perieHrne ohopmiiIeHO 6e3 COOII0CHUS YCTaHOBJICHHBIX MPABHIT |

«2» (HeyIOBIECTBOPUTEIHHO): BBICTABJISICTCS CTY/ICHTY, €CiIi paboTa HE BBITIOTHEHA.

Tema 2.3 Ctann

JlaGopaTtopHoe 3ansitue Ne 7

N3ydeHrne MUKPOCTPYKTYPBI JIETUPOBAHHOM cTanu. M3yueHrne MUKPOCTPYKTYPBI YIIIepOAUCTOM
CTalld B PaBHOBECHOM

Hean: PopMupoBaHUE YMEHUH PA3IM4aTh CTPYKTYPY JIETUPOBAHHOMN U YIIIEPOJAUCTON CTaIH.
Beimosinue paéory, Bl OyieTe yMeThb:

Vn 1 ONpCACIIATh U KJ'IaCCI/I(i)I/II_II/IpOBaTB KOHCTPYKIIMOHHBIC, CBIPLCBBIC U SJICKTPOTCXHUYCCKUC
MaTepuajibl 10 MAPKUPOBKEC, BHCITHEMY BUY, COCTABY, CBOMCTBaM U Ha3HA4YCHUIO,
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Yn 3 monbupath MaTepuanbl (KOHCTPYKIIMOHHBIC W AJICKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYCHHEM U YCJIOBUSIMU KCILTyaTalUH.

MarepuajbHoe obecnieyeHue:
Muxkpockon 4XB, xosnekuus o0pas3nos
3aganue:

1. U3yuuTh CTPYKTYpY JETUPOBAHHBIX U YTIEPOIUCTHIX CTATCH
2. BeiOpath MapKy CTajM U U3TOTOBJICHUS 3aIaHHOM JIeTalH.

HOpﬂ}IOK BbINNOJTHCHU A paﬁoTu:

1. M3yunTh ycnoBus paboThl 3aJaHHOM JIeTally U TpeOOBaHMUsI, IPEIbIBIsEMbIE K HEH.

2. llomyuuts y mpemnojaBaTens CIUIaB MeTaula s W3TOTOBJIEHUS 3aJaHHOW JeTalu,
pacindpoBaTh €€ U BbINMKCATH MEXaHUYECKUE CBOMCTBA.

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

®opma npeacraBjeHus pe3yJbTaTa: OTUYET BHINOJHEHHBIX 3aJaHUN B TETPAJIH.

Kpurtepun ouenku:

«5» (OTJIMYHO): BBICTABIISIETCS CTYJICHTY, €CIIH pacu€THas W rpadudeckas 4YacTH BBHITIOJHEHHI B
MOJTHOM 00BEMe, perieHrne ohopMIICHO C COOMIOCHUEM YCTAaHOBJICHHBIX MPABHWII, CTYACHT CBOOOHO
BIIaJICET TEOPETUUECKUM MaTepHaioM, 6€301MO0YHO MPUMEHSIET €ro MPH PEIIeHUH 3a1ay.

«4» (xopomIo): BBICTABISAETCS CTYAEHTY, €CIM TpPH BBINIOJHEHUU 33JaHUS JOIMYIIEHBI
HE3HAYUTeNIbHbIE OIINOKH, perieHue 0popMIEHO C COOIIOICHUEM YCTaHOBJICHHBIX MPAaBUII; CTYIIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHMO0YHO MPUMEHSET €ro MPH PElIeHUH 3a/1aY;

«3» (YOOBIJIETBOPUTEIHHO): BBICTABIISIETCS CTYACHTY, €CIU 3a/laHu€ BBIMIOJHEHO C «TPYOBIMI»
omnbKamu, perieHre ohopMieHo 6e3 coO0IeHUs] YCTAaHOBIICHHBIX MPABUI ;

«2» (HEyHOBIIETBOPUTEIBHO): BBICTABJISETCS CTYAEHTY, €Clid paboTa He BHIIOJIHEHA.

Tema 2.1 OcHOBBI TEOPHH CIJIABOB
IIpakTuyeckoe 3ansaTue Ne 1

I/IsyquI/Ie " aHaJIu3 JUuarpaMmbl COCTOAHUSA CIINIABOB C UCIIOJIb30BAHHUEM METOAa TCPMHUICCKOT'O
aHaJI3a

He.]]b: (1)OpMI/IpOBaHI/IC YMeHI/Iﬁ YuTaTh AyuarpaMmbl COCTOSHUA CIIJIABOB

BeinosiHuB padory, Bbl OyeTe yMeTh:
VY 1 onpenensaTh ¥ KJIACCU(PUINPOBATH KOHCTPYKLIMOHHBIE, CHIPHEBBIE M JIEKTPOTEXHUUECKUE

MaTepuajibl 10 MAPKUPOBKE, BHCITHEMY BUY, COCTABY, CBOMCTBaM U Ha3HA4YCHUIO,
Vn 2 OLICHUBATb (1)I/I3I/IKO'MeXaHI/ILIeCKI/Ie M OKCIUTYaTallUOHHBIC CBOIMCTBaA MaTepuajioB (B T.4.
TBép,[[OCTI)) 1 IPpOBOJAUTDH UX UCHIBITAHUSA
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Yn 3 monbuparh Matepuanbl (KOHCTPYKIIMOHHBIE M DIIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYCHHEM U YCJIOBUSIMU KCILTyaTalUH.

MarepuajbHoe obecnieyeHue:
3HeKTpOHHBIe IJ1aKaThl 110 AUCHUITIINHAM: MaTepI/IaHOBGHGHI/Ie.

3ananmue:

1. Usyuuth quarpammy COCTOSIHUS CIUIABOB.

2. Tlo mmarpamme «Fe-C» mpoBecTH aHAJIN3 CIUIaBa C COJICPKaHUEM YIIIepoa.
3. OTBETHUTH Ha BOTIPOCHI, XapaKTEPHU3YIOIINE OCHOBHBIE 00JIACTH JUArPaMMBbI.

HOpﬂ}IOK BbINNOJTHCHU A paﬁoTu:

1.K 3ausaTtuio caMOCTOSTEILHO ONpCACIUTE OTIIMYUC TCPMHUHOB OBTCKTHYCCKOC IMPEBPAILICHUC U
ABTEKTOUIHOE MPEBpAIICHUE.
2.Ha 3aHaTHM HEOOXOAMMO 3aKOHCIIEKTHPOBATh W IMPOAHAIU3UPOBATH TEOPETUUYECKHUE OCHOBBI,
3apUCOBATh U U3YUYUTH TUATPAMMY.
3. OxapakTepu30BaTh CIeIyIOIICe:
— Heo0X0MMOCTh MCIIOJIb30BaHUSI JHATrPAMMBI )KeJIe30-YIIIepPO/T;
— ¢a3bl B cUCTEME KeJIe30-YTIIepPOI,;
— CTPYKTYpPHBIE COCTaBIISIOIIAE CHCTEMBI JKEJI€30-yIIIepOI;
— OCHOBHBbIE JIMHUH, H300pakE€HHBIE HA JHarpaMMe;
— ocHoBHbIe ToukH (C u S), 0003HaYCHHBIC HA TUarpaMMe.
4. Omnpenenure Mo qUarpaMme B KaKOM JIMana3oHe TEMIIEpaTyp CYLIECTBYET ajlbda-ikKees3o.
5. Ompezgenute Mo AUarpaMMe B KaKOM JTMana3zoHe TEMIIEpaTyp CYLIECTBYET raMmMa-Kene30

6. IIpoBemurte aHATM3 CIUIaBa C COJACPKAHUEM YTiIepo/a:
A) ot 0,02% no 0,8%;

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

10 auarpaMMe <OKCJIC30-HEMEHTUT C OIMMCAHHUEM IIPOLECCOB, NPOUCXOOANINUX IIPH MEAJICHHOM
OXJTaXICHUH.

7. PGSyJ'ILTaTbI I/ICCJ'ICIIOBaHI/Iﬁ 3aHCCUTC B TCTPAlb

(I)opMa NpeacTaBJdCHUA pedyabTara: OTYET BBINOJIHEHHBIX 3aJJaHUM B TCTpaaiu.

Kpurepum oueHku:

«5» (OTJIIMYHO): BBICTABISETCS CTYICHTY, €CIIM pacuéTHas u rpaduyeckas 4acTU BBHITIOJHEHBI B
MOJIHOM 00BbEMe, pelieHrne opopmIIeHO ¢ COOMIOCHUEM YCTaHOBICHHBIX MPABUJ; CTYAEHT CBOOOIHO
BIIaJIE€T TEOPETUUECKUM MaTepHaioM, 0e30IMO0YHO MTPUMEHSIET €T MIPH PEIIeHUH 3aay.

«4» (XopolIo): BBICTABISAETCS CTYACHTY, €CIM TPH BBIIOJHEHUU 33JaHUS JOMYIIEHBI
HE3HAYUTENbHbIE OIINOKH, pelieHne 0hOpMIICHO ¢ COONIIOJICHUEM YCTaHOBIEHHBIX MPABHIL; CTY/ICHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e30IMO0YHO MPUMEHSET €ro MPHU PEIICHUH 3a/1aY;

«3» (YOOBIIETBOPUTEIHHO): BBHICTABISIETCS CTYACHTY, €CIU 3a/laHUE BBITIOJHEHO C «TPYOBIMUY
omnbKamu, perierre ohopMiaeHo 6e3 coOM0IeHUs] YCTAaHOBICHHBIX MPABUI ;

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CJId paboTa He BHITIOJTHEHA.
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Tema 2.1 OcHOBBI TEOPHUH CILIABOB
IIpakTHyeckoe 3ansTHe Ne 2
[locTpoenue quarpamMm COCTOSIHUS CILIABOB

Heab: popmupoBaHre yMEHHN CTPOUTH AUATPAMMEI COCTOSIHHSI CTIIIABOB

BoinosiHuB padory, Bbl OyieTe yMeThb:
Y 1 onpenenars U KiaccupUUUpPOBATh KOHCTPYKLIMOHHBIE, CBIPBEBBIE U IEKTPOTEXHUUECKUE

Marepuaisl 10 MapKUPOBKE, BHEIIHEMY BUY, COCTABY, CBOMCTBAM M HA3HAYECHUIO;

VYn 3 nmoabupate Matepuainbl (KOHCTPYKIIMOHHBIE U DJIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYCHHEM U YCJIOBHUSIMHU IKCILTyaTallNH.

MaTepHaﬂbHOC odecmeyeHue:
3J’IGKTpOHHBI€ IIaKaThl 10 JUCHHUITIIMHAM: MaTCpI/IaJ'IOBeI[eHI/Ie.

3amanue:

[To nuarpamme «Fe-C» mpoBecTu aHalIK3 CIjIaBa ¢ pa3jiMdHbIM COJIEP>)KAHUEM YIIIepo/a.

IHopsiaok BeINOIHEHHUs PadOThI:

1.3apucoBath AuarpaMMmy >Kele30-yriepo/1 B paboueil TeTpaiu.

2.3aKOHCIEKTUPOBATh TEOPETUIECKHE OCHOBBHI.

3.OTBEeTUTH Ha BOMPOCHI, XapaKTEPU3YIOIINE OCHOBHBIE 00IaCTH JHArpaMMbl.
4.OnpenenuTs O JUarpaMMe B KaKOM JIMaria3oHe TEMIIEpaTyp CYLIECTBYET albda-ikKenes3o.
5.OmnpenenuTs MO JUarpaMMe B KaKOM JIMana3oHe TEMIEpaTyp CyHIeCTBYET raMma-KeJe30.

6. IIpoBe3tu aHanu3 casa c cogepxanuem yriaepoaa A) ot 0,02% mo 0,8%;
B) ot 0,8% mo 2,14%;

B) ot 2,14% no 4,3%;

7. Pe3ynpTaThl UCCIIEOBAHUM 3aHECUTE B TETPAb
dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BHIOJHEHHBIX 33JJaHUI B TETPaJIu.

Kpurepun oueHku:

«5» (OTJINYHO): BBICTABIISIETCSA CTYIEHTY, €CJIM pacuy€THas U rpaduueckas 4acTHU BBIIIOJHEHbI B
MOJIHOM 00bEMe, pereHue ohopmileHO ¢ COOMIOACHUEM YCTaHOBJICHHBIX MPABUII, CTYIEHT CBOOOJIHO
BIIaJIE€T TEOPETUUECKUM MaTepHaioM, 6€30IMO0YHO MPUMEHSIET €ro MPH PEIICHUH 3aay.

«4» (XopowIo): BBICTABISETCS CTYAEHTY, €CJIM TPU BBIIOJHEHUU 33aHUS JOIMYIIEHBI
HE3HAYUTENIbHbIE OLINOKH, perieHue opopMICHO ¢ COOIIOICHUEM YCTaHOBICHHBIX MPABHIL; CTY/IECHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e30IHO0YHO MIPUMEHSET €ro MPHU PElICHUH 3a/1aY;

«3» (YOOBIIETBOPUTEIHHO): BBHICTABIISIETCA CTYACHTY, €CJIM 33/IaHHE€ BBIMIOJHEHO C «TPYOBIMU»
omnOKamu, perienre opopmMiIeHo 6e3 COoOI0CHHS YCTAaHOBIECHHBIX MPaBUI |

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €ClId paboTa He BHITIOJTHEHA.

Tema 2.4 IlIBeTHBIE MeTAJJIBI M CILIABBI
IIpakTyeckoe 3ansaTue Ne 3
N3yyenne MUKPOCTPYKTYpPBHI LIBETHBIX CILIABOB
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Heas: popmupoBaHne yMEHUN TPOBOIUTH aHATU3 MUKPOCTPYKTYPBI LIBETHBIX CILIABOB

BoinosiHuB padory, Bbl OyieTe yMeThb:
VY 1 pacno3HaBath M KilacCH(UIMPOBATh KOHCTPYKLIMOHHBIE M CHIPhEBBIC MaTepHaibl Y |

OTIpEeNeNATh U KJIACCH(PUIUPOBATh KOHCTPYKLIMOHHBIE, CBIPHEBBIC U AIIEKTPOTEXHUYECKHE MaTepHalIbl
110 MapKHUPOBKE, BHEIIHEMY BUY, COCTaBY, CBOMCTBAaM M Ha3HAYECHHUIO;

VYn 3 nmoabupate Marepuainbl (KOHCTPYKIIMOHHBIE M JJIEKTPOTEXHUYECKHE) B COOTBETCTBUU C
Ha3HAYCHHEM U YCJIOBHUSIMHU KCILTyaTaLIUH.

MaTepHaJ’IbHOG odecmeyeHue:

OTtpe3Hol CTaHOK, MITM(OBATBLHO-TIOIMPOBAIBHBIN CTAHOK JIBYXIUCKOBBIM, Mpecc JUIsl ropsueit
3ampeccoBKr 00pa3ioB, Mukpockomn 4XB

3ananue:

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

IHopsiaok BbINOJHEHHs PadOThI:

1. Wcnone3yst auarpaMmbl COCTOSIHMSI JIaTYHEM W OpOH3, ONPENENIUTh MHKPOCTPYKTYpPHI
3a/IaHHBIX MapOK MEJIHBIX CIIABOB.
2. Onucars npeBpalleHus, IPOUCXOIANINE MPU OXJIAKICHUH CIIJIABOB.
. JlaTb omnpeneneHuss CTPYKTYPHBIX COCTaBIISIONIMX UCCIEAYEMBIX CILUIABOB.
. PaccMoTpeTs MUKPOCTPYKTYpBI CIIIIaBOB Ha GOTOrpadusix U M0J MUKPOCKOIIOM.
. 3apHUCOBaTh CXEMbI MUKPOCTPYKTYP H3yYCHHBIX CILIABOB.

3
4
5
6. Taxoke vccie0BaTh ATFOMUHUEBBIC CIUTABbl M aHTH(DPUKIIMOHHBIC CIUTABHI.
1. BeImosHATH 3a1aHKE B paboyveil TeTpaam.

2

3aIUTUTh MPAKTUYECKYIO0 pabOTYy MPErnoIaBaTeNio.

dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BHINOJHEHHBIX 3aJJaHUI B TETPaJIu.

Kpurepun oueHku:

«5» (OTJINYHO): BBICTABIISIETCS CTYJEHTY, €CJIM pacuy€THas U rpaduueckas 4acTHU BBIIIOJHEHbI B
MOJIHOM 00bEMe, perieHue 0(opMIIeHO ¢ COOMIOACHUEM YCTaHOBJICHHBIX MPABUII, CTYIEHT CBOOOJIHO
BIIaJIEET TEOPETUUECKUM MaTepHaioM, 6€30IMO0YHO MPUMEHSIET €ro MPH PEIICHUH 3aay.

«4» (XopowIo): BBICTABISAETCS CTYAEHTY, €CIH TPU BBIIOJHEHUU 3aJaHUS JOIMYIIEHBI
HE3HAYUTENIbHbIE OLINOKH, perieHrue 0popMICHO ¢ COOIIOICHUEM YCTaHOBICHHBIX MPABHIL; CTY/IECHT
CBOOOJHO BJaJIeET TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MIPUMEHSET €ro MPHU PElICHUH 3a/1aY;

«3» (YOOBIIETBOPUTEIHHO): BBICTABISIETCA CTYACHTY, €CIIM 33/IaHHUE€ BBIMIOJHEHO C «TPYOBIMU»
omnOKamu, perienre opopMiIeHo 6e3 COoOMI0eHHS YCTAaHOBIEHHBIX MPaBUI |

«2» (HEyIOBIIETBOPUTEIHHO): BBICTABISAETCS CTYACHTY, €ClId paboTa He BHITIOJTHEHA.

IIpakTyeckoe 3ansaTue Ne 4

Tepmuueckast 06paboTKa cTanu
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Heab: dopmupoBaHue yMEHHIA TPOBOIUTH TEPMUUECKYIO 00pabOTKY cTaiu

BoinosiHuB padory, Bbl OyieTe yMeThb:
VY 1 onpenensite ¥ KJIACCH(PUINMPOBATH KOHCTPYKIIMOHHBIC, CHIPHEBHIC M 3JIEKTPOTEXHUUECKUE

Marepuasl 10 MApKUPOBKE, BHEIIHEMY BUY, COCTaBYy, CBOMCTBAM U HA3HAYECHUIO;
Yna 2 oueHuBaTh (PU3MKO-MEXaHMUECKUE U SKCIUIyaTallMOHHbBIE CBOMCTBA MaTrepuasioB (B T.4.
TBEPAOCTH) U IPOBOIUTH UX UCIBITAHUS;

VYn 3 nmoabupate Martepuainbl (KOHCTPYKIIMOHHBIE U DJIEKTPOTEXHUYECKUE) B COOTBETCTBHH C
Ha3HAYCHHEM U YCJIOBHUSIMU IKCILTyaTalUH.

MaTepHaJ’IbHOG odecmeyeHue:

[Teusr mydenbHast, 3aKanoyHblil 6aK, OTPE3HOH CTaHOK, NLIM(OBAIBLHO-TIOJIUPOBAIBHBINA CTAHOK
JBYXJAMCKOBBIH, Ipecc AJIsl TOpsiYel 3arpeccoBKU 00pa3ioB, Mukpockon 4XB

3amanue:

1. mpoBecTH 3aKaJKy ¥ OTITYCK YTJI€POJAUCTON CTaIH.
2. CpaBHHUTb CBOWCTBA CTAJH JI0 U MOCIIE TEPMOOOPAOOTKH

IHopsiaok BbINOJHEHHs PadOThI:

1. Pabora BbIOTHSETCS B 1a00pATOPUN TEPMHUIECKON 00pabOTKH.

2. Jlns HarpeBa 0Opa3IOB MPHUMEHSIIOTCS JJICKTPUYECKHE J1ab0paTOpHbIE KaMEpHBIC WIN
mydenpHbie TIeun. [Ipumepom kamepHoi neun sBisercs neus CHOJI-1.6.2. MomHOCTRIO 3
kBT. Pabouas kamepa, B KOTOpOW MPOBOAMWTCS HArpeB, BBHINOJHEHA W3 >KAPOCTOUKOU
KEepaMUKHU.

3. HarpeBarenbHbie 371€eMEHTHI B BHJIE CIIUpAJIEl PacHOJIOKEHbI B YIIIYOJEHUSX MO OOKOBBIM
CTEHKaM, Ha Moay ¥ B cBoAe neuu. JlJisi mpeaoxpaHEeHusl cnupajied OT MOBPEKIACHUU U
PacroJIO’KEeHUsI HarpeBaeMbIX OOpa3loB HMMeEETCsl Ha MOAY Ie4YM IJIOoCcKas KepaMudecKas
TUJTUTKA.

4. C uenpio U3MEpEeHUs TeMIepaTypsl B pabouyto 30HY IeUu BCTaBlsgeTcsl TepMmomnapa. Pabouas
KaMmepa Ieuu criepe/id 3aKpbIBaeTCsl KPBIIKOi. MakcuManbpHas Temineparypa B paboueil 30He
coctasisier 1100°C. [Teur cHaOxeHa MUILTUBOILTMETpOM TUITa MIT-64-02.

1. BrInonHUTH 33aHKE MOTYYEHHOE Y MPEenoaBaTess.
2. CpaBHHUTb MEXaHMYECKHE CBOICTBA JI0 U MOCIE TePMUUECKO 00pabOTKH.

(I)opMa NpeacTaBJdCHUA pedyabTara: OTYET BBINOJIHEHHBIX 3aJJaHUM B TCTpaaiu.

Kpurepum oueHku:

«5» (OTJIIMYHO): BBICTABISETCS CTYICHTY, €CIIM pacuéTHas U rpaduyeckas 4acTU BBHITIOJHEHBI B
MOJIHOM 00bEMe, perieHue o(hopMIIeHO ¢ COOMIOACHUEM YCTaHOBJICHHBIX MPABUII, CTYIEHT CBOOOJIHO
BIIaJIE€T TEOPETUUECKUM MaTepHaioM, 0e30IMO0YHO MTPUMEHSIET €T MIPH PEIIeHUH 3aay.

«4» (XopolIo): BBICTABISAETCS CTYAEHTY, €CIM TPHU BBIIOJHEHUU 33JaHUS JOMYIIEHBI
HE3HAYUTENbHbIE OIINOKH, pemieHue 0pOopMICHO C COOIOIEHUEM YCTaHOBICHHBIX MPABUIL; CTY/IECHT
CBOOOJHO BJaJIeET TEOPETHUECKUM MaTepraIoM, 6e301MO0YHO TPUMEHSET €ro MpHu PEIIeHUH 3a/1a4;

«3» (YOOBIIETBOPUTEIHHO): BBHICTABISIETCS CTYACHTY, €CIU 3a/laHUE BBITIOJHEHO C «TPYOBIMIY
omnOKamu, periernre opopMiIeHo 6e3 COoOMI0CHHS YCTAaHOBICHHBIX MPaBUI |

«2» (HEYIOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIHM paboTa HE BBHITOJHEHA.
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