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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuXxcsi COCTABISIOT MPAKTUYECKUE U JIAOOPATOPHBIE 3aHATHS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
@enepanbHOr0 roOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEJHEro MpO(eCcCHOHAIBHOIO
oOpa3oBaHUsI.

Benymelt aupakThyeckod  LENbI0  IPAKTHUYECKUX  3aHATHM  sBiseTcs  (OpMUpOBaHUE
npo(heCCHOHANBHBIX TMPAKTHYECKUX YMEHHI BBINOJHATH ONPEACIEHHBIC JCHCTBHS, OIEpaIiH,
HE00XOAMMBIE B TIOCTIEIYIONIEM B MPO(}HECCHOHATFHON AEATEIBHOCTH ), HEOOXOAUMBIX B MTOCIIEAYIONIEH
y4eOHOM e TeTbHOCTH.

Benymeit aumakTudeckod 1EIbI0 JIA0OPATOPHBIX 3aHATHH SBIAETCS SKCHEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYLLIECTBEHHBIX TEOPETUUYECKUX MOJTOKEHHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBerctBuUM ¢ paboueil mnporpaMMoi y4eOHOM AMCHUIUIMHBI «MaTepruaaoBeieHue»
MIPEeyCMOTPEHO POBECHHUE MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

VY 1 pacno3HaBaTh M KJIACCUPUIIMPOBATH KOHCTPYKIIMOHHBIE U ChIPbEBbIE MaTEPHAIIbI
10 BHEIIHEMY BUAY, IPOMCXO0XKICHHUIO, CBOMCTBAM;

VY1 2 pacuindpoBbIBaTh MapKH MaTMHOCTPOUTENIBHBIX MAaTEPUATIOB;

Y1 3 onpenenars BUAbl KOHCTPYKIIMOHHBIX MaTEPUAIIOB;

Yn 4 BeiOuparh Marepualbl s KOHCTPYKIMI MO KX HAa3HAUYEHUIO U YCIOBUSIM
JKCIUTyaTaluu;

Y1 5 npoBOAUTH UCCIENOBAHNUS U UCIIBITAHUS MAaTEPHUAIIOB;

VY1 6 BeIOMpaTh MapKu MaTepUasoB Ul U3TOTOBJICHUS JIeTallel U Y3JI0B MallluH.

CogepxaHue NPAKTUYECKUX U JAOOPATOPHBIX 3aHATHIl OPHUEHTHPOBAHO HA MOJATOTOBKY
oOyJaromuxcs K OCBOCHHIO MpodeccHoHambHOro (-bIX) Momayist (-j1eil) MmporpamMMmbl IOATOTOBKH
CHEIMAIMCTOB  CPEAHEr0 3BE€HAa 0 CHEIHUATbHOCTH U  OBJIAJICHUIO  HPOpeccuoHaIbHbIMU
KomMnemenyuamu:

I[IK 2.1 TIlpoBoauTh TEXHHYECKOE OOCIY)XKMBAaHWE€ W JUATHOCTUKY IPOMBIIIJICHHOTO
(TEeXHOJIOTUYECKOT0) 000PYAOBaHMS B MpOIECCEe SKCIUIyaTalldd B COOTBETCTBUU C TEXHUYECKOU
JTIOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHamu3 pe3yJbTaTOB HCIOJb30BAHMUS 3arOTOBOK, 3allaCHBIX YacTei,
PacxoHbIX MaTEePHUAJIOB.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 01. Beibupats croco0sl pemieHus 3a1a4 mpoPeCCHOHAIBHON EATEILHOCTH TPUMEHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHajdl3a M WHTEpIpeTalun
uHdpopmauud W WHGOPMALMOHHBIE TEXHOJOTUHM Ui BBIMOJIHEHHS 3a1ad IpodecCHOHATbHON
NesITeNIbHOCTH;

[IpakTyeckue w/mnm 1abOpaTOPHBIE 3aHATHS MPOBOJSATCS B PaMKaX COOTBETCTBYIOIICH TEMBI,
MOCJIe OCBOCHUS TUAAKTHUECKUX €MHHI], KOTOpble 00eCleuynBaloT HAIMYNe 3HAHWUN, HEOOXOIMMBIX
JUis €€ BBITIOJTHEHHUS.



2 METOANYECKUE YKA3AHUSA

Tema 1.1 O0mas XxapakTepuCTHKA M CTPOEHHE MeTAJLJIOB

JlabopaTropHnoe 3ansaTue Nel
OmnpeneneHre BUIOB METAIOB IO MAaKPOCTPYKTYpe

Heab: popmMupoBaHUE YMEHHI OMPEACIATH BHIBI METAJUIOB 110 UX BHEITHUM IIPU3HAKAM

BeinosiHuB padory, Bbl Oyere yMeTh:
Y 1 pacno3HaBaTh M KJIacCU(PUIUPOBATh KOHCTPYKIIMOHHBIE U ChIPbEBbIE MaTEPHUAIIbI
10 BHEIIHEMY BU]Y, TPOUCXOXKACHUIO, CBONCTBAM;
VY1 2 pacuingpoBbIBaTh MApPKH MATMHOCTPOUTENBHBIX MAaTEPUATIOB;
VY1 3 onpenensaTs BUAbl KOHCTPYKIIMOHHBIX MaTepUaioB;

MatepuajibHOe o0ecnieyeHue:
o0pa3ilbl BHJIOB METAUIOB; TEXHUYECKHE BECHI; IITAHTCHIIUPKYJb, KapaHIAIlld IIBETHHIC;
cripaBOYHas TabIuUIIA.

3ananmue:
Ompenenure BUA METalIa, U3 KOTOPOTO M3TOTOBJICHBI 00pAa3Ilbl MO BHEIIHUM TpH3HAKaM (BeC,

IBET, OTTCHKI/I) n cz[enaﬁTe BBIBOJ, OIIPEACIINB y,lIeJ'IBHI)II\/'I BE€C MCTAJIJIOB OIIBITHBIM HYTéM.
Iopsinok BbINOJIHEHHSI PadOTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.

2. OnpenenuTte BU3YyaJlbHO U TOJATBEPAUTE OMBITHBIM MYTEM (dYepe3 OIpeneieHHe YAETbHOTO
Beca) BUJ METaJlIa, U3 KOTOPOTO U3TOTOBJICH KaXK/IbIi oOpa3elr.

3. Pe3ynbrarel oopMute B BUIC TaOTUIIHI.

Xox padoThI:

1. Paccmotpute npemiokenHnble oOpa3ipl. OnpenenuTe BU3YalbHO BHJ METaula 10 BHEIIHUM
MpU3HaKaM (Bec, I[BET, OTTCHKH, CTETICHb OJIeCKa).

2. lIBeTHBIMM KapaHJalllaMy 3apUCcyiiTe 00pa3iibl METAIIIOB (CILUIABOB).

3. B3BechTe 00pa3ipl METAIIOB HA TEXHUYECKUX Becax ¢ TOYHOCTHIO 10 0,01 rp.

4. Onpenenute 00beM 0Opasia ¢ MOMOIIBIO IITAHTCHIUPKYJISE 1o popmyne: V=axbxh= (eMd).
[TonyueHHble TaHHBIC 3aHECUTE B TAOIHILY

5. Onpenenute pacu€THBIM MyTEM yIeNbHBIN Bec MeTaiia P1, pasnenus maccy (B rpammax) Ha
06beM (B cM)

6. CpaBHUTE TOJYYEHHBI pe3ynbTaT C TaOMUYHBIM 3HaueHueM P2 yaensHOTO Beca
ompenenéHHOr0 Beca MeTauioB (criaBoB). [lonyueHHBIe naHHBIE 3aHecuTe B Tabmuiy (popma
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» (yIOBJIETBOPUTEIFHO): BBHIMOJIHEHBI BCE 3aJIaHMsl JIAOOPATOPHOW pabOTHI C 3aMEYaHUsIMHU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI C 3aMEUaHHSIMH.

«2» (HEYMOBJICTBOPUTEIILHO): CTY/ACHT HE BBIMOJHHII WJIM BBINOJIHUI HEMPABUIBHO 3a/IaHHS
nabopaTOpPHOH PabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMHU MJTM HE OTBETHII Ha
KOHTPOJIBHBIE BOITPOCHI.

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

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

Bbinosinus padory, Bbl 0yiere yMeTh:
Y 1 pacno3HaBaTh ¥ KJIacCU(PUIIMPOBATh KOHCTPYKIIMOHHBIE U ChIPHEBbIE MaTEpUaIbl
10 BHEIIHEMY BH]1y, IPOUCXOKICHHUIO, CBONCTBAM;
VY1 2 pacuindpoBbIBaTh MApKH MaTMHOCTPOUTENIBHBIX MaTEPHUATIOB;
VY1 3 onpenensite BUAbl KOHCTPYKIIMOHHBIX MaTepUalOB;

MartepuajibHoe o0ecnieyeHue:
OTtpe3Hoii cTaHOK, NUTH(OBAIBHO-TIOTUPOBATIBHBINA CTAHOK JABYXIMCKOBBIHN, MPECC I Topsyeit
3anpeccoBKU 00pa3ioB, Mukpockomn 4XB.

3aganue:

1. Onpenenuts 1Mo 06pasaM ¢ IOMOIIbIO MPUOOPOB BUJIBI CTACH U YYT'YHOB
2. OGopMHTH MOTyUYEHHBIE PE3YABTATHI B TETPATU

Ilopsinok BbINOJTHEHHS PadOTHI:

1. HSy‘{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. PesynbTatel oopmMuTe B BUIE TAOIHULIBL.

®opMa npeacTaBIeHus pe3yabTaTa: 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 3aJlaHUsl JabOpaTOPHOUM pabOThI; CTYACHT OTBETHJI 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» (HEyIOBJIETBOPUTEIILHO): CTYACHT HE BBIMOJHHIJI HJIM BBITIOJHHI HEMPABHIILHO 3aaHHUs
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:
Y 1 pacno3HaBaTh U KJIacCUPUIIMPOBATh KOHCTPYKIIMOHHBIE U ChIPhEBbIE MaTEpUaIbl
10 BHEIIHEMY BHU]Y, TPOUCXOKACHUIO, CBOMCTBAM;
VY1 2 pacuindpoBbIBaTh MApKH MaTMHOCTPOUTENIBHBIX MaTEPUATIOB;
VY1 3 onpenensiTe BUAbl KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

MarepuajibHoe o0ecnieyeHue:
Muxkpockon 4XB, kosekiust 00pa3ios

3aganue:

1. O3HAaKOMHTBCA C YCTPOﬁCTBOM U ONITHYECKOM CXeMOi MeTaJIJIOFpaCI)H‘{CCKOFO MHUKPOCKOIIA.
2. OcBOUTH MCTOJbI BbI60pa OIITHKH, HaCTpOﬁKH MUKPOCKOIIa, UCCIICAOBaHUA

MUKPOCTPYKTYPHI.

Ilopsinok BbINOJTHEHHS PAadOTHI:
1. OnumuTe yCTPONHCTBO U MPUBEANUTE OCHOBHBIE XapaKTEPUCTUKH MUKPOCKOTA. 3apucyiite
€ro IPUHLIHUITHAIBHYIO ONITUYECKYIO CXEMY U YKKHUTE Ha3HAYCHHUE OCHOBHBIX Y3JIOB.
2. W3noxure METOIMKY BbIOOpA ONTHKH, HAJIAJKU OCBEIEHUS U AuadparM, crienuanbHble
METO/IbI UCCIIEIOBAHUS.
3. IlpenoctaBbTe 3apUCOBKH CTPYKTYPHI M 00BACHEHUsI HAOII01aeMOr0 KOHTPAcTa,
KOJIMYECTBEHHBIE PAacUEThI IO BEIOOPY ONTUKHU U ONPEAEIECHUIO IIEHbI IeTIeHUs OKYIAp-MUKPOMETpa.

Xon padoTsI:



1. Paccuurats (1o BenuyuHe 0, 33 JaHHOU MperoiaBaTeieM) He0OX0JMMOE YBEINYCHUE
MHKPOCKOTIa, MoA00paTh 00BEKTUB U OKYISIp. M3yunth MUKpOCTPYKTYpY oOpasua Nel, amst yero:

a) U3YYUTh YCTPOWCTBO MUKPOCKOTIA U €TO ONTUYECKYIO CXEMY;

0) HayuuThCS POKYCHPOBATh U300paKEHUE, HACTPAUBATH OCBEIIICHUE, TIOJIEBYIO U allepPTYPHYIO
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 MOJIMPOBAHHBIN IIMHK) PACCMOTPETH B MOJIIPH30BAHHOM CBETE.
3apucoBaTh MOJIYYEHHYIO CTPYKTYpY.

5. OnpenenuTs HEHyY ACJICHUS OKYISIP-MUKPOMETpA.

dopma npeacTaBIeHUs pe3yJbTaTa: OTYET BHIIIOJHEHHBIX 33/IaHUH B TETPa/IH.

Kpurtepuu onenku:

«5» (OTJIIMYHO): BBHITIOJTHEHBI BCE 3aJjaHUsI JIAOOPATOPHOU pabOThI, CTYJIEHT YETKO U 0€3 OIIHO0K
OTBCTUJ HA BCEC KOHTPOJIBHBIC BOIIPOCHI.

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

«3» (yIOBJIETBOPUTEIFHO): BHITIOJHEHBI BCE 3a/IaHUS JIA0OPATOPHOH paboOTHl ¢ 3aMEYaHUSIMHU;
CTYACHT OTBCTUJI HA BCE KOHTPOJIbHBIC BOITPOCHI C 3aMCUYAHUSAMMH.

«2» (HEyIOBJIETBOPUTEIHHO): CTYACHT HE BBIMOJHHI WM BBITIOJHHMI HEMPABHILHO 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:
Ya 4 BeiOuparh Marepuasibl A KOHCTPYKIMH MO HMX HA3HAYCHWIO M YCIOBUSIM
SKCIUTyaTaI1H;
VY1 5 npoBOAUTH UCCIIEOBAHUS U UCIIBITAHUSI MAaTEPUAIIOB;
VY1 6 BeIOMpaTh MapKu MaTepUasoB Ui U3TOTOBJICHHUS IeTallel U Y3JI0B MallluH.

MarepuajibHOe o0ecniedeHue:

CranuoHapHbIi yHUBEPCAIBHBIN TBEPIOMED
3amanmue:

1. O3HAaKOMHTBCA C YCTPOﬁCTBOM U ONITHYECKOM CXeMOoi MeTaJIJIOFpaCI)H‘{CCKOFO MHUKPOCKOIIA.
2. OcBouTh MCTO/bI BBI60pa OIITHUKHU, HaCTpOﬁKH MHUKPOCKOIIa, UCCICAOBAHUS

MUKPOCTPYKTYPHI.

Ilopsinok BbINOIHEHHS PadOTHI:

1. M3yuuts ycrpoiictBo npubopoB PokBemia n bpuHenns u MeTonpl UCOBITAaHUS METAJIOB Ha
TBEPAOCTD.



2. [TpousBecTr UCHBITaHUA TBEPAOCTH Ha Mpubopax Poksenna u bpuHeis B COOTBETCTBHH €
BBILICYKa3aHHBIMUA PEKOMEHIALUAMM.
3. Pe3ynbrarel cnpITaHwiA 3aHECTH B TaOIUIH 1,2

Xon padoThr:
1. [ToBTOpUTE YyCcTpoOiicTBO Mprbopa PokBenia 1 METO1 UCIIBITAHUS METAJIIOB HA TBEPIOCTb.

2. IIpoBenuTe cTbITAaHKS TBEPIAOCTHU 2-3 MEeTAUTMISCKUX NUTH(OB HA Ipubdope Poksema B
COOTBETCTBUU C BBINICYKA3aHHBIMH PEKOMEHIALIUSIMHU.

3. Pe3ynbrarhl HCIBITAaHWH 3aHECTH B TAOIUILY |

Tabnuna 1
Marepuabl YcaoBHbIC HCTIBITAHUS HN3mepenue Cpennee
o0pasuos Harpy3ku Bun OGo3Hauenne| mepBoe | BTOpoe | TpeThe | 3HAYEHME
HAKOHEYHHUKA|  IIKAJbI
Pxrc H3MepeHus

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
Ta0mnuma 2

MarepuaJnl YciaoBHBIC HCTIBITAHUS JAuamerp HB
o0pa3inoB

Toammua Harpy3ka JAunamerp oTne4yarka (emmHUI)

oOpasua mapuKa

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

Kputepun onenkn:

«5» (OTIMYHO): BBINIOJIHEHBI BCE 3aJjaHUs 1aO0paTOpHON padOoThI, CTYIEHT YETKO U 6e3 omubok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (XOpoIl0): BHINOJIHEHBl BCE 3aJaHMs J1a0OpaTOpPHOM pabOThl; CTYAEHT OTBETWUJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMU.

«3» (yZIOBJIETBOPUTEIILHO): BBHIMOJIHEHBI BCE 3a/laHUs J1abOpaTOpHO paboThl ¢ 3aMEYaHUSAMU;
CTYIEHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«2» (HEYMIOBJIETBOPHUTEIIFHO): CTY/ACHT HE BBINOJHHMI WJIM BBIOJIHWI HENPABUIBHO 33/IaHHS
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nabopaTopHOi pabOTHI; CTYICHT OTBETHJI HAa KOHTPOJIBHBIE BOMPOCKHI C OIIMOKAMHU WIIM HE OTBETUI HA
KOHTPOJIbHBIE€ BOIIPOCHI.

Tema 1.3 MeToabl uccie0BaHNH M MCNILITAHUI MaTepHaIoB

JlabopaTtopHoe 3ansaTHe NeS

HccnenoBanye BIUSHUS XOJIOIHOM MIACTHYECKOH AehopManny U IOCJIEAYIOIEro Harpesa Ha
MUKPOCTPYKTYPY U TBEPJOCTb HU3KOYTIIEPOIUCTOMN CTaIn

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

BoinosiHuB paéory, Bbl OyeTe yMeThb:

Yn 4 BbeiOuparh Marepuasbl s KOHCTPYKIUH MO KX HAa3HAUYEHUIO U YCIOBUSAM
JKCIUTyaTaluu;

Y1 5 npoBOAUTH UCCIETOBAHUS U UCTIBITAHUSI MAaTEPUATIOB;
VY1 6 BIOMpaTh MapKH MaTEPUAJIOB ISl H3TOTOBIICHUS JIETANECH U Y3JI0B MaIlIUH.

MarepuajbHoe o0ecnieyeHue:
CranuoHapHbIi yHUBEpCAIbHBIN TBEpIOMED, MIeUb My(enbHas

3apanmue:

1. Omnpenenuts u3MeHeHHE (POPMBI, pa3MepoB 3€peH W TBEPIOCTH MeETalia, MOJABEPTHYTOTO
XOJIOJHOM IJIACTUYECKOH AePOpMaINK U PEKPUCTAILTAZAIMOHHOMY OTXKHTY.

2. PaccuuTaTh cTeneHb miIacTHIECKoi nedopmanmm

Iopsinok BHINOJHEHUS PA0OTHI:
1. BBINOTHUTH 3KCTIEPUMEHTABHYIO YaCTh PaOOTHI.

2. Tlpoananu3upoBaTh MOJY4YCHHBIC PE3yJbTaThl 1 HA OCHOBAHWM TEOPETHUYECKOI0 Marepuaja
clienaTh He0OXOAUMBIE BEIBOJILI.

3. BoinosHuTh 0HY U3 33124 (110 YKa3aHUIO MPEMNo/IaBaTesl) U MOSICHUTD PEIlIeHHUE.

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

1. TlpuBecTH KpaTKOE U3JI0KECHUE OCHOBHBIX TEOPETUUCCKUX MOJIOKEHHIH.

2. Tlo obpa3zuam 1abopaTOPHOI KOJUIEKIIMH U3YUUTh, 3aPUCOBATH B Ta0I. 4 U OOBSICHUTD
MUKPOCTPYKTYPY HeZleopMHPOBAHHOM YacTH 00Opa3siia u yacTeil 00pa3IoB, MOIBEPIHYTHIX
XOJIOJJHOH IJIACTUYECKOH JieopMaliy pa3iinaHoi crerneHu (puc. 10) U ycTaHOBUTH
3aBHCHUMOCTB TBEPAOCTH IOBEPXHOCTEH 00pa3iia OT CTENECHHU TIACTHYECKON JIe(hOpMAaITHH.

h, h, ; :

Puc. 1. O6pazen, noaABeprHyThIi X0JIOAHOM MIIACTHUECKON nepopManuy pa3Hoil cTeneHn



CreneHpb X0JI0AHOM MIIACTHYECKOH feopMaluy MOACYUTHIBACTCS B MPOLIEHTAX KaK OTHOLICHHE
e= ho-h1/hox100%
rie ho — TommrHa oOpasia 0 X0JI0AHOW TIACTUYECKON JIe(hopMaIiu, MM;
hi — TonmmHa 00pasia mocie X0JI0AHOU IIACTHYECKOH eopMaliiu, MM;
Pesynbratel 3anucars B Tadi. 1.

Tabnuya 1

Cremnenb
miactudeckoit | TBépmocts HRC | MukpoctpykTypa
nedopmaruu €, %

3. Tlo mamubM Tabma. 1 moctpouts rpaduk HRC = f(g). Crenats BBIBOI.

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

Kpurtepun ouenku:

«5» (OTJMYHO): BHINIOJIHEHBI BCE 3aJjaHMsI J1a0OpaTOPHOI pabOThI, CTyAEHT YETKO U 0€3 OmuOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (XopoII0): BBITIOJIHEHBI BCE 3aJaHus J1abOpaTOpHOW pabOThI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSAMU.

«3» (YIOBJIETBOPUTEIIHHO): BBITIOJIHEHBI BCE 3a/laHMsI 1abOpaTOpHON pabOTHI ¢ 3aMEUaHUSIMH;
CTYIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOMIPOCHI C 3aMEUaAHUSIMH.

«2» (HEyIOBJIETBOPUTENBHO): CTYIEHT HE BBIMOJHUJI WM BBIMOJIHWI HEMPaBUIBHO 3a/laHUs
nmabopaTopHOi pabOThI; CTYIEHT OTBETUJI HA KOHTPOJIbHBIE BOMPOCH C OIIMOKAMU MM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 2.2 YyryHsol
JlabopaTropHoe 3ansiTue Ne 6

Anamms MHUKPOCTPYKTYPBI CCPLIX, BBICOKOIIPOYHBIX, KOBKUX YYI'YHOB

Heab: popmupoBaHre yMEHUI IPOBOIUTH aHATN3 MUKPOCTPYKTYPBI Pa3IMYHBIX YYT'YHOB

Brinosinus padoty, Bbl Oyaere yMeTh:
VY1 1 pacno3HaBath U KjacCU(PpUUIUPOBATh KOHCTPYKLIMOHHBIE U ChIPbEBBIE MaTE€pPHAJIbI
10 BHEIIHEMY BH]y, IPOUCXOXKACHHIO, CBOMCTBAM;
V1 2 pacundpoBbIBaTh MApKU MAITMHOCTPOUTENBHBIX MAaTEPUATIOB;
Yn 4 BbOupaTh MaTepuaibl Ui KOHCTPYKUUH MO MX HAa3HAYEHHUIO U YCIOBUSAM
IKCIUTyaTal1H;

MarepunaabHoe obecnedeHne:
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OTpe3Hoii CTaHOK, HMUTH(OBATHHO-TIOIMPOBAIBHBIA CTAHOK IBYXJWCKOBBIN, IPECC U ropsden
3arpeccoBKU 00pas3oB, MUKpockon 4XB

3amanmue:

1. TlocTpoWTh KpHUBYIO OXJaXACHHUS Ui O€NbIX YyryHOB C COJEp)KaHHEM YIiepoja,
YKa3aHHBIM IPEIO0/1aBaTeIIeM.
2. MHccrnenoBarh ¢ HCIONB30BAHUEM MHKPOCKOMA IIIH(BI OENbIX, CEephIX, KOBKUX U

BBICOKOIIPOYHBIX YYT'YHOB. 3apucOBaTh MUKPOCTPYKTYPBI UCCIIEIOBAHHBIX UYyT'YHOB.

HOpﬂIlOK BbIINOJTHCHU A paﬁDTI)I:

1. Lens paboTh! 1 3a7aHUE TIO €€ BBHIMOJTHEHUIO.
2. 3apucoBaTh KpHUBbIE OXJIQXJIEHUS A OEIoro 4yyryHa C 3a/JaHHOM KOHIIEHTpauuen

yriiepoza.
3. BbINOJHUTE PUCYHKHM MHKPOCTPYKTYP JO3BTEKTHUECKOIO, 3BTEKTHYECKOIO U

9a’BTEKTUYECKOTO OENBIX UYYTryHOB, CEpOTr0, KOBKOTO M BBICOKOIPOYHOTO UYYTYHOB C
Pa3IMYHON CTPYKTYPOU METAJUIMYECKON OCHOBBI.

dopMa npeacTaBIeHUs pe3yibTaTa: OTYET BBIIOTHEHHBIX 3aJaHUN B TETPAIH.
Kpurtepun ouenku:

«5» (OTJIMYHO): BBICTABIISICTCS CTYJCHTY, €CIIH pacdyéTHas W rpauueckas 4acTH BBITOJTHEHBI B
MOJTHOM 00BEMeE, penieHrne ohOpMIICHO C COOMIOCHUEM YCTAaHOBJICHHBIX MPABWII, CTYACHT CBOOOHO
BJIQJICET TEOPETHUECKIM MaTepUAIOM, OE30IIIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUN 3a/1a4.

«4» (xopowIo): BBICTABIAETCS CTYAEHTY, €CIM TPU BBIIOJHEHUU 3aJaHUS JIOMYIIECHbI
HE3HAYUTeNIbHbIE OIIMOKH, perieHue opopMIEHO C COOJIIOIEHUEM YCTaHOBJICHHBIX MPABUII; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHMO0YHO MPUMEHSET €ro MPH PElIeHUH 3a/1aY;

«3» (yIOBJIETBOPUTEIHHO): BHICTABISIETCSl CTYACHTY, €CIIM 3aJIJaHHE BBIITOJHEHO C «TPYOBIMI
omuOkamu, perieHrne ohopmiIeHO 6€3 COOIIOCHUS YCTAaHOBJICHHBIX MPABHIT |

«2» (HEyIOBIIETBOPUTEIHHO): BBICTABIISETCS CTYACHTY, €CIM paboTa HE BBIIOJIHEHA.

Tema 2.3 Crann
JlabopaTtopHoe 3aHsiTue Ne 7

N3ydeHne MUKPOCTPYKTYPBI JIETUPOBAHHOM cTanu. M3ydeHne MUKPOCTPYKTYPBI YTIEPOIUCTON
CTalld B paBHOBECHOM

Heab: GopMupoBaHre yMEHUH pa3nuyaTh CTPYKTYPY JETHPOBAHHOM U YIIIEPOAUCTON CTaNH.

Beimosinue padory, Bl OyieTe yMeThb:
VYn 1 pacno3HaBaTh U KJacCU(PULIUPOBATh KOHCTPYKLIIMOHHBIE U CHIPbEBbIE MaTepHalIbl
10 BHEIIHEMY BH]y, IPOUCXOKACHHIO, CBOMCTBAM;
VY1 2 pacundpoBbIBaTh MApKU MALTHHOCTPOUTENBHBIX MAaTEPUATIOB;
VY1 6 BeIOMpaTh MapKU MaTepUAJIOB JUI U3TOTOBJICHUS JeTalel U y3JI0B MallliH.

MarepunaabHoe obecnedenne:
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Muxpockon 4XB, xosnekuus o0pasnos
3amanue:

1. V3yuuTh CTPYKTYpPY JIETUPOBAHHBIX U YIIIEPOIUCTHIX CTANICH
2. BeiOpatb MapKy CTaju Ui U3TOTOBIICHUS 3aJaHHOM JIETAIIH.

HOpﬂIlOK BbIINOJTHCHU A paﬁDTI)I:

1. M3yunts yciaoBus pabOThI 3aJaHHOM JeTaiu U TpeOOBaHMsI, IPEIbIBIISEMbIE K HEH.

2. llomyuuts y mnpemnojaBaTens CIUIAaB MeTajla Ui M3TOTOBJICHUS 3aJlaHHOM JeTanu,
pacindpoBaTh €€ 1 BBINMHCATH MEXaHUYECKHE CBONCTBA.

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

dopma npeacTaBjieHus pe3yJbTaTa: OTYET BHIMOTHEHHBIX 3aJaHUN B TETPAIH.

Kpurtepun ouenku:

«5» (OTJIINYHO): BBICTABIISIETCS CTYIEHTY, €CJIM pacu€THas U rpaduueckas 4acTH BBIITOJHEHBI B
MOJIHOM 00bEMe, peleHne o(opMIIeHO ¢ COOMIOACHUEM YCTaHOBJIEHHBIX MPaBUII;, CTYIEHT CBOOOJHO
BJIaJIEET TEOPETUUECKUM MaTepHaioM, 6€301MO0YHO MPUMEHSIET €ro MIPH PEIIeHUH 3aay.

«4» (XOpoIo): BBICTABJSIETCS CTYACHTY, €CIAM TIPU BBIMOJHEHUW 3aJIaHUS  JIOTYIICHBI
HE3HAYHTENIbHBIC ONTUOKHU, perieHrue 0(hOPMIICHO C COOJIO/IEHUEM YCTAaHOBJICHHBIX MPaBUI; CTYACHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e30IHMO0YHO MIPUMEHSET €ro MNP PELIeHUH 3a/1aY;

«3» (yIOBJIETBOPUTEIHHO): BBICTABIISIETCSl CTYACHTY, €CIIH 3alaHHE BBIITOJHEHO C «TPYOBIMI»
omuOkamu, perieHrne ohopmIiiIeHoO 6€3 COOTIOCHUS YCTaHOBIICHHBIX MPABHIT |

«2» (HEYIOBJIETBOPUTEIHHO): BBICTABIISICTCS CTYJCHTY, €CJIU paboTa HE BHITIOJHEHA.

Tema 2.1 OcHOBBI TEOPHH CIVIABOB
IIpakTnueckoe 3ansitue Ne 1

I/I3yquI/Ie " aHaJIn3 auarpaMmbl COCTOSHHS CIIJIABOB C MCIIOJIB30BAHHUEM METO A TEPMUIYCCKOI'O
aHaJIi3a

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

Brinosinus padoty, Bbl Oyaere yMeThb:
VYn 1 pacnio3HaBaTh U KiacCU(PULIUPOBATh KOHCTPYKLIMOHHBIE U ChIPbEBbIE MaTepHalIbl
10 BHEIIHEMY BH]y, IPOUCXOXKACHHIO, CBOMCTBAM;
VY1 2 pacindpoBbIBaTh MApKU MAITHHOCTPOUTENBHBIX MAaTEPUATIOB;
Y1 5 npoBOANTE UCCIIENOBaHMSI U UCIIBITAHUS MaTEpUAIIOB;

MarepunaabHoe obecnedenne:
DNeKTpOHHBIE TUIAKaThI M0 AUCHMIUTMHAM: MaTtepuanoBeeHue.

3amanmue:
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1. Usyuuts quarpammy COCTOSIHUS CIUIABOB.

2. Tlo nmmarpamme «Fe-C» mpoBecTH aHAJIN3 CIUIaBa C COJCPKaHUEM YIIIepoa.
3. OTBETHUTH HA BOTIPOCHI, XapaKTEPHU3YIOIIHE OCHOBHBIE 00JIACTH UArPaMMBbI.

HOpﬂIlOK BbIINOJTHCHU A paﬁDTI)I:

1.K 3aHsTHIO CaMOCTOSITENILHO ONPEACIUTh OTINYNE TEPMUHOB 3BTEKTHUECKOE MPEBpAIICHUE U
9BTEKTOUHOE IPEBpAILICHHUE.
2.Ha 3aHatum HeEoOXOAMMO 3aKOHCIIEKTHPOBATh M IMPOAHAIN3UPOBATH TEOPETUYECKHE OCHOBHI,
3apuCcOBaTh U U3YYUTh JUarpamMmmy.
3. OxapakTepu30BaTh CIEIyIOMICe:
— HE0OXO0JMMOCTb UCIIOJIb30BAHUSI JUArpaMMbl XKeJIe30-yrIIepoi;
— ¢a3bl B cUCTEME KeJIe30-YIIIePOI;
— CTPYKTYpPHBIE COCTaBJISIOLINE CUCTEMBI KEJIE30-yIIepo;
— OCHOBHBIE JIMHUHU, U300pakEHHBIE HA TUarpamMmMme;
— ocHoBHbIe TOUkH (C 1 S), 0003HaYEHHBIC HA TUarpaMMe.
4. Omnpenenure 1o qUarpaMme B KaKOM JIMana3oHe TEMIIEpaTyp CYLECTBYET ailb(a-ikKeses3o.
5. Ompezgenute Mo AUarpaMMe B KaKOM JIMana3zoHe TEMIIEpaTyp CYLIECTBYET raMmMa-Kene30

6. IIpoBeauTe aHAMM3 CIUIaBa C COJCPKAHUEM YIiIepoa:
A) ot 0,02% mo 0,8%;

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

0 avarpaMMe <OKE€JIC30-UCMEHTUT C OIMMCAHUCEM IIPOHECCOB, MPOUCXOAAMUX IMPU MCEIJIICHHOM
OXJIAXKJICHHNH.

7. Pe3ynbTaThl HCCIIEOBAHN 3aHECHTE B TETPAJIh

dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BHIIOJHEHHBIX 33JJaHUI B TETPaJIu.
Kpurepun oueHku:

«5» (OTJINYHO): BBICTABIISIETCS CTYIACHTY, €CJIM pacu€THas U rpaduyeckas 4YacTH BBIIIOJHEHBI B
MOJIHOM 00bEMe, peleHue o(hopmileHO ¢ COOMIOACHUEM YCTaHOBJICHHBIX MPABUII, CTYIEHT CBOOOJAHO
BIIaJIEET TEOPETUUECKUM MaTepHaioM, 0€30IMO0YHO MPUMEHSIET €r0 MPH PEIIeHUH 3aa4.

«4» (XOpOI_HO)I BBICTABJIAICTCA CTYHACHTY, ¢€CJIW IIPpU BbIIIOJIHCHUN 3aJaHWA JOIYHICHBI
HC3HAYUTCIBbHBIC OH_II/I6KI/I, pPEIICHUC O(bOpMJ'IeHO C CO6JHOI[€HI/ICM YCTAHOBJICHHLIX IIPpAaBUJI; CTYACHT
CBO6OI[HO BJIAACCT TCOPCTUYCCKUM MATCpUAIIOM, 6e301H00YHO IPUMCHSACT €TI0 IIPU PCIICHUHN 3aaa4;

«3» (y,HOBJICTBOpI/ITeJ'IBHO)Z BBICTABJISICTCS CTYACHTY, C€CJIIM 3a1dHUC BBIIIOJIHECHO C <<FPY6LIMI/I>>
OI_HI/I6KaMI/I, PECIICHUC Oq)OpMJ'ICHO 0e3 CO6J'IIO,Z[€HI/IH YCTAHOBJICHHBIX IIPABUII |

«2» (Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO)I BBICTABJIAICTCA CTYACHTY, €CJIN pa60Ta HC BBIIIOJIHCHA.

Tema 2.1 OcHOBBI TEOPHH CIIABOB

IIpakTyeckoe 3ansaTHe Ne 2
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[TocTpoenue quarpaMm COCTOSTHUS CIIJIaBOB

Heab: popmupoBaHre yMEHUN CTPOUTH AUATPAMMEI COCTOSIHHSI CTIIIABOB

BeinosiHuB padory, Bbl OyieTe yMeThb:
VY 1 pacnio3HaBath U KJacCU(PUIIMPOBATH KOHCTPYKIIMOHHBIE M CHIPHEBBIC MATEPUATIBI
10 BHEUTHEMY BHUY, TPOUCXOXKICHUIO, CBOMCTBAM;
VY1 2 pactmdpoBEIBaTH MAPKH MAITUHOCTPOUTEITHHBIX MaTEPHAJIOB,;
Y1 5 npoBOAUTH UCCIECTOBAHUS Y UCTIBITAHUS MAaTEPUAIIOB;

MaTepHaJIbHOC odecmeyeHue:
3JI€KTpOHHI)I€ IIaKaThl 110 JUCHHUIIIIMHAM: MaTepI/IaHOBGILGHI/Ie.

3amanue:

[To nquarpamme «Fe-C» mpoBecTH aHAU3 CIUTaBa C PA3IMYHBIM COJCPIKAHUEM YIIIEpOo/ia.

HOpﬂ}IOK BbIIIOJTHCHUA paﬁon:

1.3apucoBath AuarpaMMy >Keie30-yriepo/1 B paboueil TeTpaiu.
2.3aKOHCIEKTHPOBATH TEOPETUICCKUE OCHOBHI.
3.OTBETUTH Ha BOIPOCHI, XapaKTEPU3YIOIIE OCHOBHBIE 00aCTH TUarpaMMEI.
4.OnpenenuTs MO TUarpamMMme B KaKOM JIMaria3oHe TEMIIepaTyp CyLEeCTBYET alib(da-xkeneso.
5. OmnpenenuTs MO JUarpaMMe B KaKOM JIMana3oHe TEMIEpaTyp CyHIECTBYET raMma-KeJe30.
6. IIpoBesTn aHaym3 ciiaBa ¢ cojepkanueM yrieponaa A) ot 0,02% no 0,8%;

B) ot 0,8% 10 2,14%;

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

7. Pe3ynbTaThl HCCIIEOBAHN 3aHECHTE B TETPAJIh
dopmMa npeacTaBjieHusi pe3yJabTaTa: OTYET BHIMOTHEHHBIX 33JJaHUN B TETPAIH.

Kpurepun oueHku:

«5» (OTJINYHO): BBICTABIISIETCA CTYICHTY, €CJIM pacu€THas U rpaduueckas 4acTU BBIIIOJHEHBI B
MOJIHOM 00bEMe, perieHue oopmiieHO ¢ COOMIOACHUEM YCTaHOBJICHHBIX MPABUII, CTYIEHT CBOOOJIHO
BJIaJIEET TEOPETUUYECKUM MaTepHaioM, 6€30MO0YHO MPUMEHSIET €ro MPH PEIIeHUH 3aay.

«4» (XOpOI.HO): BBICTABJISICTCA CTYACHTY, C€CJIM IIPpW BBIIIOJIHCHHUH 3aJaHWsA OJOIMYHICHBI
HE3HAYNUTCIbHBIC OH_II/I6KI/I, pEeIICHUC O(bOpMJ'IeHO C CO6J'IIOI[€HI/ICM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
CBO6OI[HO BJIaACCT TCOPECTUYCCKHUM MAaTCpPpUAJIOM, 6e301n00YHO IPUMCHSCT €TI0 IIPU PCIICHUHN 3aaa4;

«3» (y,HOBJICTBOpI/ITeJ'IBHO)Z BBICTABJISICTCS CTYACHTY, C€CJIIM 3aJdHUC BBIIIOJIHCHO C <<FPY6LIMI/I>>
OI_HI/I6KaMI/I, PECIICHUC Oq)OpMJ'ICHO 0e3 CO6J'IIO,Z[€HI/IH YCTAHOBJICHHBIX IIPABUII ;

«2» (Hey,Z[OBJ'IeTBOpI/ITCJ'IbHO): BBICTABJIAICTCA CTYACHTY, €CJIN pa60Ta HC BBIIIOJIHCHA.

Tema 2.4 IlIBeTHBIE MeTAJJIBI M CILIABBI
IIpakTnyeckoe 3ansitue Ne 3
N3ydenne MUKPOCTPYKTYPHI IIBETHBIX CILJIABOB

He.]]b: (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ MMPOBOAWUTDL aHAJIN3 MUKPOCTPYKTYPBI HBCTHBIX CIIJIaBOB
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BeinosiHuB padory, Bbl OyieTe ymMeThb:
VYn 1 pacnio3HaBath U KiacCU(PUIUPOBATh KOHCTPYKIIMOHHBIE U CHIPbEBBIE MaTEPHAIIbI
10 BHELLIHEMY BU]y, IPOUCXOXKACHUIO, CBOMCTBAM;
V1 2 paciingpoBbIBaTH MAPKU MAITTHOCTPOUTEIBHBIX MATEPHUATIOB;
VY1 3 onpenensaTs BUAbl KOHCTPYKIIMOHHBIX MaTEpUAOB;
Yn 4 BeiOuMparTh MaTepuaibl Uil KOHCTPYKIMH 10 WX HA3HAYCHHIO W YCIOBUSM
IKCIUTyaTal1H;
VY1 6 BeIOMpaTh MapKu MaTEPUAIIOB [T U3TOTOBIICHUS J€TAICH U Y3JI0B MAIlliH.

MaTepHaJ’IbHOG o0ecneyeHnue:

OTtpe3Hol CTaHOK, MIIM(OBATIBLHO-TIOIMPOBAIBHBIN CTAHOK JIBYXJUCKOBBIM, Ipecc JUisl ropsiueit
3ampeccoBKU 00pas3ioB, Mukpockomn 4XB

3amanue:

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

Ilopsinok BbINOJHEHHs PadOThI:

1. Wcnone3yst auarpaMmbl COCTOSIHUSI JIaTyYHEM M OpOH3, OMNPENENUTh MHUKPOCTPYKTYPHI
3a/IaHHBIX MapOK MEJIHBIX CIIABOB.
2. Onucars NpeBpALIECHUS], TPOUCXOASAIINE IPU OXJIAXKICHUH CILIABOB.
. JlaTb omnpeneneHnss CTPYKTYPHBIX COCTAaBIISIIOIINX HUCCIIEAYEMBIX CILUIABOB.
. PaccMoTpeTs MUKpPOCTPYKTYpBI CIIIIaBOB Ha OTOrpadusix U M0J MUKPOCKOIIOM.
. 3apHUCOBaTh CXEMbI MUKPOCTPYKTYP H3y4YCHHBIX CILIABOB.

3
4
5
6. Taxke vcce10BaTh ATFOMUHUEBBIC CIUTABBl M AHTU(PUKIIMOHHBIE CIUIABHI.
1. BeImosHATH 3a1aHKE B paboyveil TeTpaam.

2

3aIUTUTh MPAKTUYECKYI0 pabOTy MPernogaBaTelio.

dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BHINOJHEHHBIX 3aJJaHUI B TETPaJIu.

Kpurepun oueHku:

«5» (OTJIMYHO): BBICTABIISIETCA CTYICHTY, €CJIM pacu€THas U rpaduyeckas 4acTU BBIIIOJHEHBI B
MOJIHOM 00bEMe, peleHue 0(hopMIIeHO ¢ COOMIOICHHEM YCTaHOBIEHHBIX MPABUJ; CTYAEHT CBOOOIHO
BIIaJIEET TEOPETUUYECKUM MaTepHaioM, 6€30IMO0YHO MPUMEHSIET €ro MPH PEIICHUH 3aay.

«4» (XOpOI_HO)I BBICTABJIAICTCA CTYHACHTY, ¢€CJIW IIPpU BbIIIOJIHCHUN 3aJaHWA JOIYHICHBI
HC3HAYUTCIBbHBIC OH_II/I6KI/I, PEIICHUC O(bOpMJ'IeHO C CO6JHOI[€HI/ICM YCTAHOBJICHHBIX MpaBUJI; CTYACHT
CBO6OI[HO BJIAACCT TCOPCTUYCCKUM MATCpUAIIOM, 0e301M100YHO MNPUMCHACT €TI0 IIPpU PCHICHUHA 3a1a4;

«3» (YOOBIIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CIIU 3a/laHUe BBIMIOJIHEHO C «TPYOBIMU
omnbKamu, perienre opopmiIeHo 6e3 coOII0eHNs YCTAaHOBIECHHBIX MPABUI ;

«2» (Hey,Z[OBJ'IeTBOpI/ITCJ'IBHO)I BBICTABJIAICTCA CTYACHTY, €CJIN pa60Ta HC BBIIIOJIHCHA.

IIpakTuueckoe 3ansTue Ne 4
Tepmuueckast 00paboTKa cTanu
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Heab: dopmupoBaHue yMEHHIA TPOBOIUTH TEPMUUECKYIO 00pabOTKY cTaiu

BoinosiHuB padory, Bbl OyieTe yMeThb:
VYn 1 pacnio3HaBath U KiacCU(pUIUPOBATh KOHCTPYKIIMOHHBIE U CHIPbEBBIE MaTEPHAIIbI
10 BHELLIHEMY BU]y, IPOUCXOXKACHUIO, CBONCTBAM;
V1 2 pacmngpoBsIBaTh MAPKH MAITHHOCTPOUTEIBHBIX MAaTEPHAJIOB;
VY1 3 onpenensaTs BUAbl KOHCTPYKIIMOHHBIX MaTepUaOB;
Yn 4 BeIOuMpaTh MaTepuaibl Ui KOHCTPYKIMH 10 WX HA3HAYCHHIO W YCIOBUSM
IKCIUTyaTal1H;
VY1 6 BeIOMpaTh MapKu MaTEpUAIIOB [T U3TOTOBIICHUS J€TACH U Y3JI0B MAIlliH.

MaTepHaJ’IbHOG odecmeyeHue:

[Teur MydenpHasi, 3aKaloOuHbIN 0aK, OTPE3HOMN CTAHOK, NITHU(OBATHEHO-TIOJIUPOBATIBLHBIN CTAHOK
JBYXJAMCKOBBI, TIpecc AJIsl TOpsiYel 3arpeccoBKU 00pa31oB, Mukpockon 4XB

3amanue:

1. mpoBecTH 3aKaJKy M OTITYCK YTIE€POIUCTON CTaIIH.
2. CpaBHHUTH CBOWCTBA CTAJH JI0 U MOCIIE TEPMOOOPAOOTKH

Ilopsinok BbINOJHEHHs PadOThI:

1. Pabora BeIOTHSETCS B 1a00pATOPUN TEPMHUIECKON 00pabOTKH.

2. Jlns wHarpeBa o00pa3ioB NPHUMEHSIOTCS AJIEKTPHUECKHE JA0OpaTOpHBbIE KaMEpHBIE WIIN
mydenbHbie Tieun. [Ipumepom kamepHoit neun sBisercs neus CHOJI-1.6.2. MomHOCTHIO 3
kBT. Pabouas kamepa, B KOTOpOHl TPOBOJMTCS HArpeB, BBITIOJIHEHA W3 KAPOCTOMKOM
KEepaMUKHU.

3. HarpeBarenbHble 371eMEHTHI B BHJIE CIIUpAJIel PacHOJIOKEHbI B YIIIYOJEHUSX MO OOKOBBIM
CTEHKaM, Ha Moay WM B cBoje mneud. i mpemnoxpaHeHus chupaiedl OT MOBPEXACHUN U
PacroJIo’KeHUsl HarpeBaeMbIX OOpa3loB HMMEETCs Ha MOJy Ie4Yd IJIoCcKas KepaMudeckas
TUTUTKA.

4. C uenpio U3MEpEeHUs TeMIepaTypbl B pabouyro 30HY IeUu BCTaBlsgeTcsl TepMomnapa. Pabouas
KaMmepa Ieud criepe/id 3aKpbIBaeTCsl KpbIIKoil. MakcuManbHas TemrepaTtypa B paboueii 30He
coctasisieT 1100°C. [Teur cHabxeHa MUIUTUBOJILTMETPOM THIa MI1-64-02.

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

dopma npeacTaBlieHUs pe3yJibTaTa: OTUET BBIOJHEHHBIX 3aJJaHUI B TETPaIu.
Kpurepum oueHku:
«5» (OTJIIMYHO): BBICTABIISIETCS CTYIEHTY, €CJIM pacuy€THas U rpaduueckas 4acTU BBIIIOJHEHBI B

IIOJIHOM 06’BéMe, peameHuc O(l)OpMJ'IeHO C CO6J'IIO,[[6HI/IGM YCTAHOBJICHHBIX IMPaBUJI; CTYACHT CBO60,Z[HO
BJIAZICCT TCOPCTUUCCKUM MATCPHUATIOM, 0e301IM00YHO MMPUMCHSCT €TI0 IMpU pCIICHUH 3a1a4.

«4» (XOpOIJ_IO)I BBICTABJISICTCA CTYHACHTY, C€CJIM IIPpU BbIIIOJIHCHUW 3aaHUA JOOIYHICHBI
HC3HAYNUTCIBbHBIC OIJ_II/I6KI/I, peUICHUC O(I)OpMJ'IeHO C CO6JHOI[CHI/ICM YCTAHOBJICHHLIX ITPAaBUJI; CTYACHT
CBO6OI[HO BJIAACCT TCOPECTUUCCKUM MATCPHUAIIOM, 0e301TH00YHO MMPUMCHSCT €T0 IPU PCIICHUH 3a1a4;

«3» (YOOBIIETBOPUTEIHHO): BBICTABJISAETCS CTYACHTY, €CIIM 33/IaHHE€ BBITIOJHEHO C «TPYOBIMU»
omnOKamu, perienre ohopMiIeHo 6e3 COOMI0CHHS YCTAHOBIECHHBIX MPaBUI |
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«2» (HEYIOBIIETBOPHUTEIHHO): BBICTABISETCS CTYACHTY, €CIIM pab0oTa HE BBHITOJHEHA.
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