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1 BBEJAEHHUE

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

CocrtaB U coaepkaHue MPAKTUYECKUX M JTa0OPATOPHBIX 3aHATUI HANpaBJICHBl HA PEAN3aALUI0
@enepanbHOr0 roOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEJHEro MpO(eCcCHOHAIBHOIO
oOpa3oBaHUsI.

Benymelt aupakThyeckod  LENbI0  IPAKTHUYECKUX  3aHATHM  sBiseTcs  (OpMUpOBaHUE
npo(heCcCHOHANBPHBIX TMPAKTHYECKMX YMEHUH  BBINOJHATH OIPENEICHHBIC CWCTBUS, OIEpaIiH,
HE00X0AMMBIE B TIOCIIEIYIOUIEM B MPO(HECCHOHATBHON AEATEIILHOCTH ), HEOOXOIMMBIX B MOCIIEIYIOMICH
y4eOHOM e TeTbHOCTH.

Benymelt aunakTuyeckoil 1LeNpl0 J1TAOOPATOPHBIX 3aHATHH SBISIETCS SKCIIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B cootBerctBuM ¢ paboueil mnporpaMMoil y4eOHOM AMCHHMIUIMHBI «MarepuanoBeaeHue»
MIPEeyCMOTPEHO POBECHHNE MPAKTUUECKUX U J1a00PATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

- pacro3HaBaTh U KJIacCU(UIUPOBATH KOHCTPYKIIMOHHBIE U ChIPbEBbIE MaTepUabl 110 BHEITHEMY
BH]TY, IPOMCXOKJICHUIO, CBOWCTBAM;

- paciu@poBbIBATH MAPKU MAIIMHOCTPOUTEIBHBIX MaTEPHUAJIOB,

- OIIPEAEIIATH BBl KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB;

- 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 2.1 IlpoBoauTh TEXHWYECKOE OOCTYKUBAaHHE W JUATHOCTHKY MPOMBIIIIEHHOTO (

TEXHOJIOTHYECKOr0) 000pydOBaHMSI B MpOIECCEe S3KCIUTyaTalldd B COOTBETCTBUM C TEXHUYECKOMN
JTIOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHanu3 pe3yJbTaTOB MCIOJb30BAHUS 3arOTOBOK, 3allaCHbIX 4YacTew,
PacxXoHbIX MaTEePHUAJIOB.

A Tak:xe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 01.Bsi6upath criocoObl penieHus 3a1a4 mpopeCCHOHAIIBHON IeITEIbHOCTH MPUMEHHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHajdM3a M UHTEpIpeTalun
uHdpopmauud W UHGOPMALMOHHBIE TEXHOJOTHHM Uil BBIMOJIHEHHS 3a1ad IpodecCHOHATBHON
NeSITEeNIbHOCTH;.

Broinonnenue oOydarolmuxcs MPAKTUYECKUX W/WIM  J1a0opaTOpHBIX paboT 1o y4deOHOI
nucuuIuinHe «MatepHraaoBeIeHHE» HallPaBIIeHO Ha:

- 0bobweHue, cucmemamuzayuio, yeryOaeHue, 3aKpeniieHue, pazeumue U O0emaru3ayuio
NOLYYEHHBIX MeOPeMUeCcKUX 3HAHUL NO KOHKPEMHbIM MeMam Y4eOHOU OUCYUNTUHDL,

- popmuposarue ymenuti nNpUMeHsams NOJYYeHHble 3SHAHUS HA NPAKMUKe, Pealu3ayuio eOUuHCmea
UHMENIEKMY AIbHOU U NPAKMUYECKOU 0esimelbHOCMUL;

- ¢opmuposanue u  pazeumue  YMeHull:. HAOIOOAMb,  CPABHUBAMD,  CONOCMAGISMY,
ananuzuposamnv, Oenamv  blBOObl U  0000UfeHUs, CAMOCMOAMENbHO 8eCmU  UCCe008aHUs,
NOb308AMbCS PA3IUYHBIMU NPUEMAMU UBMEPeHUll, 0QOopMIsAmb pe3yibmamvl 6 eude mabauy, cxem,
epaguxos;



[IpakTuyeckue W/uiaK 1abOpaTOpHBIC 3aHATHS MPOBOIATCA B PaMKaxX COOTBETCTBYIOUICH TEMBI,
MOCJIE OCBOCHMSI AUJAKTHUYECKUX €JMHMIl, KOTOpbIe 00ECIeUnBaAIOT HAINYHE 3HAHUN, HEOOXOAUMBIX
JUISL €€ BBITIOJIHEHUS.



2 METOJANYECKHUE YKA3AHUSA

Tema 1.1 O01mas XapakTepuCTHKA M CTPOEHHE MeTAJLI0B

JlabopaTropHnoe 3ansaTue Nel
OmnpeneneHre BUIOB METAJIOB IO MAaKPOCTPYKTYpe

Heab: popmMupoBaHUE YMEHHI ONPEACTATH BUABI METAJUIOB 10 WX BHEIIHUM ITPU3HAKAM

BoinmosiHuB pa6ory, Bbl Oyaere ymeTb: ONIPEACHATh BHUIbl METANIOB IO WX BHEIIHUM
IIpU3HAKaM.

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
[IK 2.1 TIIpoBoauTh TEXHUYECKOE OOCITY)KUBAaHHWE W JUATHOCTUKY MPOMBIIIJIEHHOTO (

TEXHOJIOTHYECKOT0) OOOpYIOBaHMUSI B TIPOIIECCE DKCIUTyaTalliM B COOTBETCTBUU C TEXHUYECKOU
JTOKYMEHTAIUEH.

I[IK 4.3 IIpoBomuTh aHaiM3 pe3yldbTaTOB KCIOJB30BAHUS 3arOTOBOK, 3alacHBIX YacTew,
pacXoaHBIX MaTEPUAIIOB.

A Tak:xe POPMUPOBAHUIO 00UUX KOMNEM EHYUIL:
OK 01.Bp10upath ciocoObl pelnieHus 3a1a4 npopeccuoOHaIbHON NesSTeIbHOCTH TPUMEHUTENBHO

K pa3jIM4HbIM KOHTEKCTaM;

OK 02. MHcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHAIW3a W HWHTEPHpPETALHH
uHbopManuu M HHQOPMAIMOHHBIE TEXHOJOIMM /s BBINOJHEHUS 3a7ad MpogeccHOHaTIbHON
NeATeNbHOCTH;.

MarepuajibHoe o0ecnieyeHue:
o0Opa3ibl BHJOB METAJIOB; TEXHUYECKHE BECHI; IITAHTEHIUPKYNb, KapaHJAllld LBETHBHIE;
cripaBOYHas TabIuUIIA.

3aganue:
Onpenenure BUA METAJLIa, U3 KOTOPOTO M3TOTOBJICHBI 00pa3Ilbl MO BHEIIHUM IpH3HAKaM (BeC,

L[BET, OTTEHKHU) U CIeNIaliTe BHIBO/I, ONIPE/ICIHUB YACIbHbBIN BEC METAJUIOB ONBITHBIM ITyTEM.
IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.

2. OnpenenuTe BU3YyaJlbHO U TOJATBEPAUTE OMBITHBIM IyTeM (Yepe3 OIpeneieHHe YACTbHOTO
Beca) BUJ MeTalia, i3 KOTOPOTO U3TOTOBJICH KaXK/Iblii 0Opasell.

3. Pesynbratel ohopMute B BUE TaOIULIBL.

Xox pabdoThI:

1. Paccmotpure mpemiokeHHble 00pasipl. Onpenennure BU3yalbHO BUJ METaJlla 10 BHEIIHUM
Mpu3HaKaM (Bec, IBET, OTTEHKHU, CTETIEHb OJIecKa).

2. lIBeTHBIMM KapaHaIllaMu 3apucyiTe 00pa3Ibl METAUIOB (CIUIaBOB).

3. B3BecbTe 00pa3iipl METAJUIOB Ha TEXHUUECKUX Becax ¢ TOYHOCTHIO 710 0,01 Tp.

4. Onpenennre 06beM 00pasIa ¢ MOMOIIBIO MTAHIEHIMPKYIA 1o popmyre: V=axbxh= (cm®).
[TosrydeHHbIEe JaHHBIE 3aHECUTE B TaOIUILY



5. Onpenenure pacyeTHBIM IIyTEM yIENbHbIN Bec Metaiia Pl, pa3nenus maccy (B rpammax) Ha

06beM (B cm’)

6. CpaBHHUTE TOJIydeHHBIH pe3ynbTaT ¢ TaOAMYHBIM 3HaueHWeM P2 ynenpHOTO Beca

ONPEJEIEHHOTO0 BECa METaNIOB (CILIABOB).

MpeAcTaBieHa HUXKE).

(I)opMa NnpeacraBJCHus pe3yjabTara:

Bun
MeTaJjl1a

(cni1aBa)
Acku3

Ber

(oTTEeHKH)

Oo0bem,
cM

Bec
P1, xr

HorpemHocTn
omnpeaeJIeHUus
YAeJ1bHOI0
Beca
MeTaJlJIoB

P:-P;

[losryueHHsle naHHBIC 3aHecuTe B Tabmuiy (popma

Tabmuma 1

Kpurtepuu ounenxn: OneHka UHANBHTyaJIbHBIX 00pa30BaTEeIbHBIX TOCTHKEHUHN IO pe3yabTaTaM

MIPOMEKYTOYHOU aTTECTAllNN ITPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOMN:

[Ipouent
pe3ynbTaTUBHOCTH

KauecTBeHHas o1leHKa WHIUBUTyaTbHBIX
00pa3oBaTENIbHBIX TIOCTUKEHUIH

(MpaBUITLHEIX OTBETOB) Oayn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIIBHO
menee 70 2 HEYIOBJIETBOPUTEIIBHO

Tema 1.1 O0mas XxapaKTepUCTHKA M CTPOCHHE METAJLIOB

JlaGopaTopHoe 3ansTHE No2

[Ipurorosnenue muda s METaUIOrpahuIeckoro aHaamu3a.



Heasb: ¢opmupoBaHne yMEHUH MNPHUrOTOBIEHUS HumMda Ui MeTauIorpa@uuecKoro
UCCIIeIOBaHUsT MeTaia (OPMHPOBAHWME YMEHHH ONpPENeNsiTh BUAbI METAUIOB IO HMX BHEIIHUM
MpU3HAKAM

BbinoiHuB padory, Bbl OyaeTre yMeThb: TOTOBUTh HUIM(MBI IS METAJUIOTPapHUECKOro
HCCIIEIOBAHUS METAJUIA, OIPEAEIATh BUAbI METAJUIOB 10 UX BHEIIHUM IIPU3HAKAM

BreinoJsiHenne 1adopaTopHoi padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
I[IK 2.1 IlpoBoauTh TEXHUYECKOE OOCITYKUBAHHE U JUATHOCTHKY MPOMBIILIIEHHOTO (

TEXHOJIOTHYECKOT0) O00OpYyIOBaHMUSI B TPOILIECCE HKCIUIyaTallMM B COOTBETCTBUM C TEXHUYECKOUH
JOKYMEHTAIUEH.

I[IK 4.3 I[IpoBomuTh aHaiM3 pe3yldbTaTOB MCIOJB30BAHUS 3arOTOBOK, 3alacHBIX YacTew,
pacXoaHBIX MaTEPUATIOB.

A Takxke pOpMHPOBAHMIO 0OU{UX KOMNEM EHUUIL:
OK 01.Bri6upats crioco0Osl penieHus 3a1a4 mpopeCcCUHOHAIIBHON IEITEIbHOCTH MPUMEHHUTEIIBHO

K Pa3JINYHBIM KOHTEKCTAM;

OK 02. MHcnonb3oBaThb COBPEMEHHBIE CpPEICTBA IIOMCKA, aHajdW3a M HUHTEpIpeTaluu
uHpopmauuyd ¥ WHGOPMALMOHHBIE TEXHOJOTHMM Ul BBIMOJIHEHHS 3a1ad 1po¢decCHOHATBHON
NeSITENbHOCTH;.

MarepuanbHoe o0ecrieyeHme:

OTtpe3Hoii cTaHOK, NUIM(OBATBHO-TIOTUPOBAIBHBINA CTAHOK JABYX/IMCKOBBIH, MpecC Ui ropsyei
3ampeccoBKU 00pa3ioB, MUKpockor 4XB .

3aganue:

1. OnpenenuTs MO 00pa3IaM ¢ TOMOIIBIO MPUOOPOB BUIBI CTAJICH U YYT'YHOB
2. ObopMHTh OTYYEHHBIE PE3yIbTATHI B TETPAIU

Iopsinok BbINOJHEHUS PA0OTHI:

1 . U3yunTe X0/ BBITIOJIHEHUS paOOTHI.

2. OnpenenuTe BU3YyaJlbHO U TOJATBEPAUTE OMBITHBIM IyTeM (Yepe3 OIpeleieHHE YAEIbHOTO
Beca) BUJ MeTajlia, U3 KOTOPOrO M3TOTOBJICH KaXK bl 0Opa3ell.

3. Pesynbratel ohopMute B Buje TaOIULIBL.

Xox pabdoThI:

1.U3ydnte X0/ BHIMOJIHEHUS pabOTHI
2. OnpepenuTte mo o0pasiam ¢ MOMOIIbI0 MUKPOCKOIIA BUbI CTaJIeH U YyT'YHOB
3. Odopmure nosyyeHHbIE PE3YIBTATHI B TETPATN

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

Kputepun onenkn:



OneHka WMHAWBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTMIKEHUU IO pe3yjibTaTaM IMPOMEKYTOYHOM
aTTECTaluy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJION:

KauecTBennas HKa MHAWBH BHBIX
HpOHCHT Aa4YCCTBCHHAs OILICHKA bil| Aayain

DE3YIbTATHBHOCTH 00pa3oBaTeNIbHBIX TIOCTUKEHUI

(MpaBRILHEIX OTEETOE) Oayin (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + &9 4 XOpOIIO
70 =79 3 YIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Tema 1.1 O0uas xapakTepuCcTHKA U CTPOEHHE METAJLIIOB
JlaGopaTtopHoe 3ansaTHE Ne3
N3yuenune mpuHIuna paboThl B YCTPOKWCTBa MeTa/uIorpadudeckoro Mukpockona 4XB
Heab: ¢popmupoBanue ymeHuil paboTarh ¢ MeTauIOrpaUueCKuM MUKPOCKOIIOM

BoinosiHuB padoty, Bbl Oy/ieTe yMeThb: paboTaTh C METAUIOrpadpuuecKUM MUKPOCKOTIOM.
Bbinosinenue jgadopaTopHoil padoThl ciocodcTByeT ()OPMHUPOBAHUIO:
I[IK 2.1 TIIpoBoauTh TEXHHUYECKOE OOCIY)KMBAaHHWE W JIUArHOCTHKY TMPOMBIIIICHHOTO (

TEXHOJIOTHYECKOT0) OOOpYIOBaHHMS B IMPOIECCE AKCILTyaTalldd B COOTBETCTBHHM C TEXHUYECKOU
JOKYMEHTAIUEH.

I[IK 4.3 IIpoBoauTh aHaiu3 pe3ylbTaTOB MCIOJB30BAHUS 3arOTOBOK, 3alacHbIX YacTew,
pacXoHBIX MaTEPUAIOB.

A Tak:ke POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.
OK 01.Bs16upats ciocoObl perienus 3aayd npohecCHOHATbHON IeATEIbHOCTH TPUMEHUTEIHHO

K pa3/IMYHbIM KOHTCKCTAM,

OK 02. MHcoomnp3oBaTh COBpPCMCHHBIC CpCACTBAa IIOMCKA, aHAJIMW3d W HUHTCPHPECTANU
HH(bOpMaHHH u I/IHq)OpMaI_II/IOHHBIe TCXHOJIOTHMHW JId BBIIIOJIHCHUA 3aJad HpO(I)eCCHOHaHLHOﬁ
ACATCIBHOCTH,.

MarepunanbHoe obecnedeHue:
Muxkpockon 4XB, komekius 06pa3ios



3amanmue:

1. O3HaKOMHUTHCS C YCTPOHUCTBOM M ONTHYECKOHN CXeMOW MeTaLIorpaguueckoro MUKPOCKOTIIA.
2. OcBOUTH METO/bI BEIOOPA ONTUKH, HACTPOMKHA MUKPOCKOIIA, UCCIEA0BAHUS

MUKPOCTPYKTYPBI.

HOpﬂI{OK BbIITOJTHCHHUA paﬁon:

1. OnumuTe YCTPONUCTBO U MPUBEANUTE OCHOBHBIE XapaKTEPUCTUKH MUKPOCKOIIA. 3apUcyiTe
€ro MPUHIUMHATBEHYIO ONITHYECKYIO CXeMY M YKa)KHTE Ha3HAYEHUE OCHOBHBIX Y3JIOB.

2. W3noxuTe METOAMKY BEIOOpA ONITHKH, HAIAJKU OCBEIICHUS U AuadparM, crieliiaabHbIe
METO/1bI UCCIIEI0BAHUS.

3. IIpemocTaBbTe 3apUCOBKU CTPYKTYPHI U OOBSICHCHHS HAOIFOIaeMOTO KOHTPACTA,
KOJIMYECTBEHHBIE PACUETHI TI0 BEIOOPY ONTUKHU M OTIPEICICHHUIO IICHBI ICTICHHUS OKYIISIP-MHUKPOMETpA.

Xoa paGoThI:

1. Paccuurats (1o BenuuuHe 0, 33 JaHHON MpernojaBaTeyieM) He0OX0IMMOe YBEITUYCHHE
MHKPOCKOTIA, MOA00paTh 00BEKTUB U OKYIISIp. M3yunTh MUKpOCTPYKTYpyY oOpasua Nel, mmst gero:

a) U3YYUTh YCTPOWCTBO MUKPOCKOTIA U €TO OTNITHYECKYIO CXEMY;

0) HayuyuThCs POKYCHPOBATh N300paKEHUE, HACTPAUBATh OCBEILIEHNUE, TOJIEBYIO U allepTYPHYIO
nuadparmy.

2. O6pazer; Nel (ctanp ¥Y8) paccMOTpETh MpU KOCOM OCBEIIEHUH. 3apUCOBATh U300paKEHHE
CTPYKTYPBHI.

3. O6pazen; Ne2 (ctanp Y12) paccMOTPETh B CBETIIOM U TEMHOM I10JIE. 3apUCOBATh CTPYKTYpY U
OIHMCATh Pa3INYKe B IBYX U300paKEHUSIX.

4. O6pazer; Ne 3 (XUMHAYECKH TTOJTUPOBAHHBIN IIUHK) PACCMOTPETH B TMOJISPU30BAHHOM CBETE.
3apucoBaTh MOJIYYEHHYIO CTPYKTYPY.

5. OmnpenenuTs LEHY JeNIeHUs OKYIp-MUKPOMETpa.

dopma npeacTaBiieHUs pe3yJibTaTa: OTUET BHINOJHEHHBIX 3aJJaHUI B TETPaIu.
Kpurepun oueHku:

OHeHKa HHANBUAYAJIbHBIX 06p330BaTeJ'IBHBIX I[OCTI/I}KCHI/II\/'I o pe3yjibTaTaM HpOMeX(YTOqHOﬁ
aTTeéCTally IIPOU3BOJUTCA B COOTBETCTBHU C YHPIBepcaJII)HOI;'I IIKAJIOM:

KadgecTBennas OICHKAa MHAWBUYAJIbHBIX

[Ipouent .
00pa3oBaTeNbHBIX JOCTHKECHUN
PE3yNbTaTUBHOCTH
(MpaBHITEHBIX OTBETOB) Oayn (oTMeTKa) | BepOabHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 YZIOBJIETBOPUTEIILHO
meHee 70 2 HEYJOBJIETBOPUTEIBHO




Tema 1.3 MeToabl ucciie0BaHNH M MCNILITAHUI MaTepHaIoB
JlaGopaTopHoe 3ansiTHe Ne 4
Omnpenenenne TBEpAOCTH CTallU U CILIaBa 1o Metony bpunesisa, Pokseina u Bukkepca
Heas: popMupoBaHre yMEHUHN ONPEIEIIATh TBEPAOCTh METAIIA PA3JINYHBIMU METOIAMH.

BbinmosinuB padotry, Bbl Oyaere ymeTb:  ONpEAEIsATb TBEPAOCTh MeTaUla pPa3IUYHBIMU
METO/IaMH.

Brinosinenue 1a6opaTopHoii paéoThl CIOCOOCTBYET (DOPMUPOBAHUIO:
I[IK 2.1 TIlpoBoauTh TEXHUYECKOE OOCITYXKUBAHHE W JUATHOCTHKY MPOMBIIIIEHHOTO (

TEXHOJIOTHYECKOTO) OOOpYyIOBaHMUSI B TIPOIIECCE DKCIUTyaTalliM B COOTBETCTBUU C TEXHUYECKOU
JTOKYMEHTAIUEH.

I[IK 4.3 TlpoBoauTh aHaMW3 pe3ylbTaTOB WCIIOJIB30BAHUS 3arOTOBOK, 3alacHBIX YacTeH,
pacXogHBIX MaTEPUAIIOB.

A Takxe GOPpMUPOBAHUIO 00WUX KOMNEM EHYUIL:
OK 01.Bp10upats ciocoObl pemieHns 3a1a4 npopecCuOHaAIbHON NesTeIbHOCTH TPUMEHUTENBHO

K pa3JINYHbIM KOHTEKCTaM;
OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA TIOKUCKA, aHAIN3a U MHTEpIpeTaluu HHGOpMaun
1 UH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHHS 337124 MPO(GECCUOHATBHOU IeATeTLHOCTH;.

MarepuajibHoe o0ecnieyeHue:

CrarmoHapHbIi YHUBEPCAJIbHbBIA TBEPIAOMED
3ananmue:

1. O3HaKOMHTHCS C YCTPOWCTBOM U ONITHYECKOHN CXEMOM MeTauiorpaguaeckoro MUKpOCKOTa.
2. OcBOUTH METObI BEIOOPA ONTUKH, HACTPOHKHA MUKPOCKOIIA, HCCIEA0BAHUS

MUKPOCTPYKTYPBI.

IMopsinok BbINOJHEHUS PadOThI:

1. 3yunth ycTporicTBo mpubopoB PokBenna u bpuHemns u MeToabl UCIBITAHUS METAJIOB Ha
TBEPJIOCT.
2. [IpousBecTH UCTIBITAHUS TBEPAOCTH HA prbopax Poksensa u bpunenss B COOTBETCTBHUH C
BBILIEYKa3aHHBIMU PEKOMEHIAlIUAMM.
3. Pe3ynbrarel ucnbTaHU 3aHeCTH B TaOIUIBL 1,2

Xox pabdoThI:
1. IToBTOpHTE ycTpoiicTBo mpubopa PokBesia u MeTo ] HCTIBITAaHHSI METANIOB Ha TBEPAOCTD.

2. [IpoBeauTe UCIIBITaHUS TBEPIOCTHU 2-3 MeTaUTMYECKUX NUTH(OB Ha mpudope Poksena B
COOTBETCTBUU C BBIIIECYKA3aHHBIMU PEKOMEHIALMSIMH.

3. Pe3ynbTarel HcnbITaHUM 3aHECTH B TaOnuity |

Tabmuna 1

10



MarepuaJbl YciaoBHBIE HCIBITAHUSA HN3mepenue
o0pa3uoB Harpysku Bun O0o3HaueHue| mnepsoe | BTOpOE | TpeTbe
HAKOHEYHHKA IIKAJbI
Pkre

Cpennee
3HaueHnue

U3MEPEHUSA

4. TloBTOPUTH YCTpOHCTBO Npubopa bpuHenis u MeTo] UCTIbITaH!sI METANIOB Ha TBEPAOCTD.

5. I[IpoBenuTe UcnbITaHUS TBEPAOCTH 2-3MeTaluTMIecKuX HUIH(OB Ha mpubope bpunesns B

COOTBETCTBUU C BbINICYKA3AHHBIMH PCKOMCHAAIIUAMMU.

6. Pe3ynbTathl uCNbITAaHUH 3aHECUTE B TAOIHILY 2

Tabmuna 2
Marepuaibl YcaoBHbIC HCTIBITAHUS Juametp HB
o0pa3uoB
Toammuaa Harpy3ka JAunamerp oTne4yarKa (exMHHUII)
o0pa3ua Hapuka

dopma npeacTaBlieHUs pe3yJbTaTa: OTYET BHIIIOJIHEHHBIX 3aJJaHUI B TETPaJIu.

Kpurepun oueHku:

OI_IeHKa HHAUBUAYAJIBbHBIX 06p330BaTCHLHLIX JOCTHIKEHUH II0 pe3yiibTaTaM HpOMe)KYTOqHOﬁ
aTTeCTallu IIPOU3BOJUTCA B COOTBECTCTBUU C YHHBepCaﬂbHOﬁ IIKAJIOM:

IIponent
pe3ynbTaTUBHOCTU

KauecTBeHHas olieHKa WHIMBUIYATbHBIX
00pa3oBaTeNbHBIX JOCTHKECHUN

(MpaBUIIBHBIX OTBETOB)

0amn (0TMeTKa)

BepOaJIbHBIN aHAJIOT

90 + 100

5

OTIINYHO
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80 + &9 4 XOpO1LIO

70 =79 3 YIOBJICTBOPUTEIILHO

Menee 70 2 HEYJOBJIICTBOPUTEIHHO

Tema 1.3 MeToabl HCC/I€I0BAHNI M UCTIBITAHUIA MaTEePUAIOB

JlabopaTtopHoe 3ansaTie Ne5

HccnenoBanue BIMSHUS XOJIOAHOM IIIACTUYECKOM AehOpMaluy U NOCIEIYIOIEro Harpesa Ha
MUKPOCTPYKTYPY U TBEPJIOCTh HU3KOYIJIEPOIUCTON CTaN

Hean: ¢popMupoBanre yMeHUH UCCIEA0BATh BIUSHUE XOJIOIHOM TIaCTHYECKON nedopmaliui Ha
MaKpOCTPYKTYPY U TBEPIOCTh CTAIH

BeinosiHuB padory, Bbl Oyaere yMeTb: HCCIENOBATh BIUSHHE XOJOJHOM IUIACTHYECKON
negopMaluy Ha MAaKpOCTPYKTYPY U TBEPJIOCTH CTaJIN

Brinosinenue 1a60paTopHoii pa6oThl cniocodcTByeT hOPMHUPOBAHMIO:

I[IK 2.1 IIpoBOaWTh TEXHUYECKOE OOCITY)KMBAHUE M JTUATHOCTHKY IMPOMBIIIICHHOTO (
TEXHOJIOTHYECKOr0) 000pyJdOBaHMS B MpOIECCE€ B3KCIUTyaTalldd B COOTBETCTBUUM C TEXHUYECKOMN
JOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHanu3 pe3yJbTaTOB HCHOJB30BAHUS 3arOTOBOK, 3allacHbIX YacTew,
PacxXoJHbIX MaTEepPHUAJIOB.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:
OK 01.Bs16upath crioco0Obl penieHus 3a1a4 mpopeCCHOHAIBHON IeITEIbHOCTH MPUMEHHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOKMCKA, aHAIN3a U HHTEPIIpETauy nHpopmauu
1 H(GOPMALMOHHbBIE TEXHOJIOTUY JIJIs1 BBIMOJHEHUS 3a/1a4 MPO(eCcCHOHANbHON 1eATeIbHOCTH;.

MarepuanbHoe ofecrneyeHue:
CranuoHapHbIi YHUBEpPCAIBbHBIN TBEPAOMED, IIeUb My(enpHas

3aganme:

1. Omnpenenuth u3MeHeHue (HOPMbI, pa3MEpPOB 3€pPeH U TBEPAOCTH MeTalljia, MOABEPTHYTOTO
XOJIOJTHOM MacTHUecKol nedopMali U peKpUCTAITN3AUOHHOMY OTKHUTY.

2. PaccuuTaTh cTeneHb IIacTUYeCKoi qedopMaun

Ilopsinok BeINOJIHEHHS PadOTHI:
1. BBINOJHUTH SKCIEPUMEHTATIBHYIO YaCTh PaOOTHI.

2. HpoaHaJ'II/BI/IpOBaTB MOJIYYCHHBIC PE3YJIbTATBI U HA OCHOBAHUH TCOPCTUYCCKOI'O MaTcpHalia
caciaThb HCO6XOI[I/IMBIC BBIBOJbI.

3. BeimoHuTth OJIHY U3 3a1a4 (HO YKa3aHUIO npenonaBaTeJm) U NNOSACHUTH PCIICHUC.
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Xopn padorsI:

IIpu BeINOJIHEHUU pabOTHI HEOOXOIMMO BBIIIOJIHUTH CIIEAYIOLIEE.

=

HpI/IBGCTI/I KpaTKO€ U3JIOKCHHUEC OCHOBHBIX TCOPCTHICCKHUX MMOJI0KCHUM.

2. Tlo obpa3znam 1abopaTOPHO KOJUICKIIMH U3Y4UTh, 3aPUCOBATH B TA0J. 4 U OOBSICHUTH
MUKPOCTPYKTYPY HeZleOopMHPOBAHHOM YacTH 0Opasiia U 4acTeil 00pa3IoB, MOIBEPTHYTHIX

XOJIOJTHOM IIacTUYecKoi nedopmannu pa3nuyHon crenenu (puc. 10) u ycTaHOBUTH

3aBHCHMOCTB TBEPAOCTH OBEPXHOCTEH 00pa3ia OT CTENEeH! TIACTHYECKON 1e(hOpMaIIiH.

h, h

Puc. 1. O6pa3zen, noABEprHYTHII X0JIOJHON TIIACTUYECKON JeopMaIii pa3HON CTENEHH

Crernenp X0JI0THOM MIIACTUYECKON JehOopMAaITiH TIOICYUTHIBAETCS B TIPOIIEHTaX KaK OTHOIIEHUE

e= ho-h1/hox100%

riae hg — TosmuHa 06pasiia 10 X0JI0IHOM TIACTHYECKOH Ae(opMaIiiuu, MM;

h; — TommuHa o6pasiia mocie X0J0IHOH TIACTHYCCKOM aeopMalivm, MM;

Pesynbrate! 3anucats B Ta0m. 1.

Crenednb
IJIACTUYECKOU
nedopmaruu €, %

Teepnocts HRC

MukpocTpyKTypa

3. Tlo mganubiM Tabi. 1 moctpouts rpadux HRC = f(g). Caenars BHIBOI.

(I)opMa NpeacTaBJdCHUA pedyabTaTra: OTYET BBIOJHEHHBIX 3aJaHUN B TCTpaau.

Kputepun onenkn:

Tabnuya 1

OI_ICHKa HHAUBUAYAJIBbHBIX 06p830BaTCJ'ILHLIX JOCTIDKEHHMH MO pe3yiibTaTaM HpOMe)KYTOqHOﬁ
aTTeCTalluv IPOU3BOJUTCA B COOTBECTCTBHUHU C YHHBepcaHBHOﬁ IIKAJIOM:
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KauectBennas OLICHKAa MHANBUAYaJIbHBIX

[Ipouent
PE3YIbTATHBHOCTH 00pa30BaTENbHBIX JOCTHKCHUN
(MpaBHIIBHBIX OTBETOB) Oamn (oTMeTKa) | BepOaIbHBIN aHAIOT
90 + 100 5 OTJIUYHO
80 + 89 4 XOPOIIO
70 =79 3 YIIOBJICTBOPUTEIILHO
meHee 70 2 HEYJOBJICTBOPUTEIHLHO

Tema 2.1 OcHOBBI TeOPUM CIIABOB
IIpakTnyeckoe 3ansaTue Ne 1

I/IsyquHe " aHaJIn3 auarpaMmbl COCTOSHHSA CIIJIABOB C UCIIOJIB30BAHUEM METOa TEPMUICCKOTIO
aHajlIn3a

Heab: popMHUpOBaAHUE YMEHUN YATATh AUATPAMMBI COCTOSIHUSA CIUIABOB

BoinosinuB padory, Bbl OyJeTe yMeTb: padoOTaTh C IUArPaMMOM COCTOSIHHS KEJIe30-yIiIepo,
aHAJIM3UPOBATh IPEBPAILEHUS, IPOUCXOIAIINE B CIIJIaBax Mpu 00pazoBaHuu a3 u CTPYKTYP;

Boinosinenue JadopaTopHoil padoThl cmoco0cTBYET (DOPMUPOBAHUIO:
I[IK 2.1 IlpoBoauTh TEXHWYECKOE OOCITYXKUBAaHHE W JUATHOCTHKY MPOMBIIIIEHHOTO (

TEXHOJIOTHYECKOTO) OOOpYIOBaHMSI B TIPOIECCE OKCIUTyaTalliM B COOTBETCTBUU C TEXHUYECKOU
JIOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHaau3 pe3yJbTaTOB HCIOJb30BAHMUS 3arOTOBOK, 3allaCHbIX YacTei,
PacXoIHbIX MaTepPUAJIOB.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.
OK 01.Bs16upath criocoObl penieHus 3a1a4 mpopeCCHOHAIBHON IeITEIbHOCTH MPUMEHHUTEIIBHO

K pa3/IMYHbIM KOHTCKCTAM;,

OK 02. Hcnonp3oBarth COBPCMCHHLIC CpCACTBAa IIOHMCKA, dHAJIM3a W HHTCPIIPCTAINN
HH(bOpMaHHH u I/IH(1)OpMaI_II/IOHHBIe TCXHOJOIHMM [JiA BbIIIOJIHCHHA 3alad HpO(I)eCCHOHaHLHOﬁ
ACATCIBbHOCTH,.

MarepuajibHOe o0ecnieyeHue:

DNEeKTPOHHBIE MJIaKaThl MO AUCLHUIUIMHAM: MaTepuanoBeeHue.
3aganue:

1. W3yuuth quarpammy COCTOSIHMS CIUIABOB.

2. Ilo AuarpamMmme «Fe-C» MPOBECTU aHAJIN3 CIlJIaBa C COACPIKAHUCM YTJICpOda.
3. OrtBeruTh Ha BOIIPOCHI, XapaKTCPU3YIOIINUEC OCHOBHLIC obnactu ArarpaMmabl.
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HOpﬂ)IOK BbIINOJTHCHU A paﬁoTbI:

1. 3apucoBaTh AUarpaMMy Kene30-yriepo B pabodeit TeTpaiu.
2.3aKOHCIIEKTUPOBATh TEOPETUUECKUE OCHOBBI.
3.0TBEeTUTH HA BOTIPOCHI, XapaKTEPHU3YIOIINE OCHOBHBIC O0JIACTH JHATrPAMMBI.

Xoa padoThI:

1. K 3aHATHIO CAMOCTOSITENILHO ONPEAEIUTh OTJIMYME TEPMUHOB 3BTEKTUYECKOE IPEBpALICHUE U
ABTEKTOUJHOE IPEBpAILICHHUE.
2.Ha 3aHaTHM HEOOXOAMMO 3aKOHCIIEKTHPOBATh W IMPOAHAIU3UPOBATH TEOPETUUYECKHUE OCHOBBI,
3apuCcOBaTh U U3YYUTh JUarpamMmmy.
3. OxapakTepu30BaTh CIEIyIOMICe:
— HE00XOJMMOCTb MCIIOJIb30BAHMSI TUArpaMMBbl XKeJIe30-yIIIepoI;
— ¢a3bl B cUCTEME KeJIe30-YTIIePOI,;
— CTPYKTYpPHBIE COCTaBJISIOLINE CUCTEMBI KEJIE30-yIIepo;
— OCHOBHbIE JIMHUHU, U300paKE€HHBIE Ha JHarpaMMe;
— ocHoBHbIe ToUkH (C 1 S), 0003HaYEHHBIC HA TUarpaMMe.
4. Omnpenenure 1O qUarpaMme B KaKOM JIMaria3oHe TeMIIepaTyp CYIIECTBYET alib(ha-ikKees3o.
5. Ompezgenute Mo AUarpaMMe B KaKOM JIMana3zoHe TEMIIEpaTyp CYLIECTBYET raMmMa-Kene30

6. IlpoBenuTe aHAIM3 CIUIaBa C COJCPKAHUEM yriiepoa:
A) ot 0,02% 1o 0,8%;

b) o1 0,8% 1o 2,14%;
B) ot 2,14% no 4,3%;

0 avarpaMMe <OKE€JIC30-UCMEHTHUT C OIMMCAHUEM IPOLECCOB, MPOUCXOAANIUX ITPU MEIAJICHHOM
OXJIAXKJICHHH.

7. Pe3y.]'II>TaTI)I HCCJIC,HOB&HHI;'I 3aHECUTEC B TCTpadb

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

OHGHKa HUHANBUAYAJIBbHBIX 06p330BaTeJ'IBHBIX I[OCTI/I}KGHI/II\/'I o pe3yibTaTamM HpOMeX(YTOqHOﬁ
aTTeCTallu IIPOU3BOJUTCA B COOTBECTCTBUU C YHHBCpCaﬂbHOﬁ IIKAJIOM:

KauecTBeHHas olleHKa MHOUBUIYAIBLHBIX
IIpouenT a A Ay

Pe3y/IbTaTUBHOCTH
(paBUIIBHBIX OTBETOB)

O6pa3OBaT€HLHLIX JOCTHKCHU U

6amn (oTMeTKa) | BepOaIbHBIN aHAJIOT

90 =100 5 OTJINYHO
80+ &9 4 XOpO1LIO
70 =79 3 YZIOBJIETBOPUTEIILHO
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Menee 70 2 HEYJOBJICTBOPUTEIHHO

Tema 2.1 OcHOBBI TEOPHH CILIABOB
IpakTuyeckoe 3ansaTue Ne 2
[locTpoenue aquarpamMm COCTOSIHUS CILIABOB

eab: popMupoBaHUE YMEHUN CTPOUTH IUATPAMMBI COCTOSIHUS CILJIABOB

BoinosiHuB padory, BbI OyaeTe yMeTb: aHAIM3UPOBATh CIUIABbI ONPEACIEHHON KOHIEHTPalUn

yria€epoaa Mo JguarpaMme <GKCJIC30-IEMCHTUT» C OINHMCAaHHMEM IIPOHCCCOB, MPOUCXOAAINIUX IIPH
MCIJICHHOM OXJIAXKJICHHUH

Brinosinenune 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
I[IK 2.1 TIlpoBoauTh TEXHHYECKOE OOCIYy)KMBAaHHE ¢ JTUArHOCTHUKY MPOMBIIUIEHHOTO (

TEXHOJIOTHYECKOTO) OOOpYyIOBaHMSI B TIPOIECCE OKCITyaTalli B COOTBETCTBUU C TEXHUYECKOU
JIOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHanu3 pe3yabTaTOB UCIOJb30BaHUS 3arOTOBOK, 3alacHBIX YacTeM,
pacXoaHBIX MaTEPUAIOB.

A Takxe pOPpMUPOBAHUIO 0OUUX KOMNEM EHYUIL:
OK 01.Bs16upats crioco0Osl penieHus 3a1a4 MpoGeCCHOHATBHON AEITEIbHOCTH MPUMEHHUTEIIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEACTBA MOVCKA, aHATN3a U HHTEPIIPETAIiuy HHpOopMaIun
1 MH(GOPMaLMOHHbBIE TEXHOJIOTUY JIJIs1 BBIMOJIHEHUS 3a/1a4 MPO(PeCcCHOHANBHON 1eATeIbHOCTH;.

MarepuajibHoe o0ecnieyeHue:
DNeKTpOHHBIE MJIaKaThl IO TUCHUILIMHAM: MartepuaioBeaeHue.

3aganue:

Ilo auarpaMme «Fe-C» IIPOBECTHU aHAJIU3 CILJIaBa C pa3JIMYHbIM COACPKAHUEM YTIJI€poaa.

Ilopsiiok BbINOJIHEHHS PadOTHI:

1. 3apucoBaTh [uarpammy ene3o-yriepo B paboueit TeTpaiu.
2.3aKOHCIEKTUPOBATh TEOPETUUECKUE OCHOBBI.
3.0TBeTUTH Ha BOIIPOCHI, XapaKTEPU3YIOIINE OCHOBHbIE 00JIACTH AUATPaMMBI.

Xonx padoThI:
1. Onpenenuts Mo AUarpaMMe B KaKOM JIHara3oHe TeMIepaTyp CyLIecTBYeT anbda-xkene3o.

2. OnpenenuTs 10 AUarpaMMe B KaKOM JHAaIa30He TEMIIEPATyp CYIIECTBYET raMMa-»Kemes0.
3. IlpoBe3TH aHayu3 cruiaBa c cojaepxkanueM yriepoaa A) ot 0,02% no 0,8%;

b) ot 0,8% 1o 2,14%;
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B) ot 2,14% no 4,3%,;

4. Pe3ynbTaT ucCiieJOBaHUM 3aHECUTE B TETPAb
®opMa npeacTaBIeHus pe3y/ibTaTa: OTYET BBIIIOJIHEHHBIX 3aJaHUN B TETPaIU.

Kpurepuu onenkn:

OneHka MHIMBUIYalIbHBIX 0OpA30BATENbHBIX JOCTHXKEHUHM MO pe3ylbTaTraM IMPOMEXKYTOUHOU
aTTeCTalMy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJIOMN:

KauecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent 5 5
BaTEIIbHBIX JIOCTHKCHUI
Pe3yAbTaTUBHOCTH 0bpasoBater AOCTIDKE
(IpaBRITLHEIX OTEETOE) Oasn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJIUYHO
80 + 89 4 XOPOIIIO
70 =79 3 YIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHHO

Tema 2.2 YyryHsl
IIpakTrnueckoe 3ansitue Ne 3
AHaNU3 MUKPOCTPYKTYPBI CEPBIX, BBICOKOPOYHBIX, KOBKUX UYT'YHOB

Heab: popmupoBaHre yMEHUI TPOBOIUTH aHATIN3 MUKPOCTPYKTYPBI Pa3IMYHBIX YYT'YHOB

BoinosiHuB padoTy, BbI Oy/1eTe yMeThb: aHAIM3UPOBATH CIUIABHI ONPEACIEHHON KOHIEHTPALUU
yriepoja MO JuarpaMMme <GKeIe30-IEMEHTUT» C OIHCAHHEeM IPOIECCOB, MPOUCXOAAIIUX MpU
ME/UIEHHOM OXJIAXK/ICHUU.

BrinosiHenune 1a00paTopHOil padoTHI CIOCOOCTBYET (DOPMHUPOBAHUIO:
I[IK 2.1 IIpoBoauTh TEXHUYECKOE OOCTYKUBAaHWE W JUATHOCTHKY MPOMBIIIICHHOTO (

TEXHOJIOTHYECKOT0) 00O0pYyAOBaHMSI B MpOIlEcCEe OSKCILTyaTalldd B COOTBETCTBUM C TEXHHUYECKOU
JOKYMEHTAIUEH.

I[IK 4.3 IIpoBoauTh aHaiu3 pe3ylbTaTOB MCIOJB30BAaHUS 3arOTOBOK, 3alacHbBIX YacTew,
pacXogHBIX MaTEPHUAIOB.

A Takike GOpMHPOBAHMIO 00UUX KOMNEMEHUUIL.
OK 01.BeiOupats criocoObl penieHus 3aad npopecCHOHANbHOM AeATEIbHOCTH TPUMEHUTEIBHO

K Pa3JINYHBIM KOHTEKCTaM;
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAIM3a U UHTEpIpeTaliii HHpopMaImu

1 MTHPOPMALMOHHBIE TEXHOJIOTUHU JJIs1 BBIOJIHEHUS 3a71a4 MPOo(ecCHOHANTBHON NesITeIbHOCTH;.
MarepuajbHoe o0ecrnedeHue:
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OTpe3Hoii CTaHOK, HMUTH(OBATHHO-TIOIMPOBAIBHBIA CTAHOK JBYXJWCKOBBIN, PECC U ropsyen
3arpeccoBKU 00pas3oB, MUKpockon 4XB

3amanmue:

1. TlocTpoWTh KpHUBYIO OXJaXACHHUS Ui O€NbIX YyryHOB C COJEp)KaHHEM YIiepoja,
YKa3aHHBIM IIPENOaBaTEIIEM.
2. MHccrnenoBarh ¢ HCIONB30BAHUEM MHKPOCKOMA IIIH(BI OENbIX, CEephIX, KOBKUX U
BBICOKOIIPOYHBIX UYT'YHOB. 3apucOBaTh MUKPOCTPYKTYPBI UCCIIEIOBAHHBIX UyT'YHOB.

HOpﬂI{OK BbIINOJTHCHU A paﬁDTbI:

1. Lens paboThI 1 3aJaHUE TIO €€ BHITIOJIHEHHUIO.

2. 3apucoBaTh KpHMBBIE OXJ@XJIEHHUS A OEIoro 4yyryHa C 3a/JlaHHON KOHLIEHTpauuen
yriepoja.

3. DBBINIONHUTH PHCYHKH MHUKPOCTPYKTYP JOIBTEKTHUECKOTO, JBTEKTUYECKOTO H
9a’BTEKTUYECKOTO OENBIX YYTryHOB, CEPOTO, KOBKOTO W BBICOKOIPOYHOTO YYI'YHOB C
Pa3INYHOMN CTPYKTYPOH METAIIMYECKON OCHOBBI.

Xox pa0doThI:

1. I3yunTh TEOpPETUUECKUI MaTEpHall.
2. TlocTpouTh KpHUBBIE OXJIAXKICHUS YYyI'YHOB, JAaHHBIE B3SITh Y IIPEMO1aBATEIS.
3. BBINOTHUTH PUCYHKHU B paboydei TeTpasy.

dopma npeacTaBieHUs pe3yJbTaTa: OTYET BBINOJHEHHBIX 3JaHUN B TETPaIH.
Kpurepun oueHku:

OHGHKa HHANBUAYAJIbHBIX 06p330BaTeHBHBIX I[OCTI/I}KGHI/II\/'I o pe3yjibTaTaM HpOMeX(YTOqHOﬁ
aTTeéCTally IIPOU3BOJUTCA B COOTBETCTBHU C YHPIBepcaJII)HOI;'I IIKAJIOM:

KadgecTBennas OICHKAa MHANBUAYAJIbHBIX

IIpouenT N
00pa30BaTeNIbHBIX TOCTUKEHUIN
pe3yabTaTUBHOCTU
(MpaBUITLHEIX OTBETOB) Oayn (oTMeTKa) | BepOabHBIN aHAJIOT
90+ 100 5 OTJINYHO
80+ &9 4 XOpO1LIO
70 =79 3 YZIOBJIETBOPUTEIILHO
meHee 70 2 HEYJOBJIETBOPUTEIBHO
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Tema 2.3 Cranu
IIpakTnyeckoe 3ansaTne Ne 4

N3yuenne MUKpOCTPYKTYpPBI JIESTUPOBAHHOU cTanu. M3ydeHne MUKPOCTPYKTYpBI yIJIepOaUCTON
CTaJI1 B PABHOBECHOM

Heab: @opMupoBaHME YMEHUM PA3IMYaTh CTPYKTYPY JIETMPOBAHHON U YIIEPOIUCTON CTAIIH.

Boinosnus padoTy, Bbl OyaeTe yMeTh: aHAIM3UPOBATH CIUIABBI ONPEACIIEHHON KOHIICHTPALUU
yriiepoja MO JAuarpamMMme <OKeIe30-IEMEHTUT» C OMHCAaHUEM IIPOIECCOB, MPOUCXOAIIUX MPHU
ME/UIEHHOM OXJIAX/ICHUU.

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
I[IK 2.1 TIIpoBoauTh TEXHUYECKOE OOCTYKMBAHHE W JIMarHOCTHUKY TMPOMBIIUIEHHOTO  (

TEXHOJIOTUYECKOr0) 000pyAOBaHMS B MPOIECCE B3KCILTyaTalldd B COOTBETCTBUM C TEXHUYECKOU
JOKYMEHTAIUEH.

I[IK 4.3 I[IpoBomuTh aHaiM3 pe3yldbTaTOB WCIOJB30BAHUS 3arOTOBOK, 3alacHBIX YacTew,
PacxoHbIX MaTEPHUAJIOB.

A Takxe POPMUPOBAHUIO 00UUX KOMNEM EHYUIL:

OK 01.Bp10upath ciocoObl pelnieHus 3a1a4 npopeccuoOHaIbHON NesSTeIbHOCTH TPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA MIOKUCKA, aHAIN3a U MHTEpIpeTaluu HHGOpMaun
1 MTHQOPMALMOHHBIE TEXHOJIOTUHU JAJIs1 BBIIOJIHEHHUS 3aa4 MPO(ECCHOHANBHON NeSITEIbHOCTH;.

MarepuajibHoe o0ecnieyeHue:
Muxkpockon 4XB, koynekius o0pa3ios
3ananmue:

1. UByuuTth CTPYKTYpY JIETUPOBAHHBIX U YIIIEPOJUCTHIX CTaNeH
2. BpIOpaTh MapKy cTaiu JUisl U3TOTOBJICHUS 3aJaHHOM JE€TalH.

IMopsinok BHINOJHEHHUS PA0OTHI:

1. HOHY‘II/IB KOMIIJICKT IJ_IJ'II/I(l)OB, paccMOTPETh UX IO MHUKPOCKOIIOM, U3YUYUTH CTPYKTYPY
KaXXJ0Iro u3 HUXx.

2. Yka3aTb KJ1acc HCCIICAYCMbBIX cTajeH B OTOKKEHHOM H HOpMaJIbHOM COCTOSAHHHU.

3. HaTL KJ'IaCCI/I(bI/IKaI_[I/IIO IMPUMCHCHUA MAapKH CTaJIU, OIIPCACIUTDL €€ XUMHWYECKUH COCTaB.

Xox pa0doThI:

1. M3yuuTs ycnoBus pabOThI 33JaHHOM JIeTalld U TpeOOBaHUS, IPEABSBIsIEMbIEC K HEH.

2. llomyunts y mnpenojaBarens CIUIaB MeTajlla s M3TOTOBJIEHUs 3aJaHHON JeTalu,
pacmudpoBaTh €€ U BBIMHCATH MEXaHUYECKHE CBOWCTBA.

3. ath 060cHOBaHME BRIOOpa MaTepHualia i 3aJaHHOW JeTalu.
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dopMa npeacTaBIeHus pe3yibTaTa: OTYET BBIIIOIHEHHBIX 3aJaHUN B TETPaIH.

Kpurepuu onenkn:

OneHka MHIUBUAYAJTbHBIX 00Pa30BaTENbHBIX JOCTIDKEHHH MO pe3yiabTaTaM MPOMEKYTOUHOM
aTTeCTalMy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJIOMN:

KauecTBennas OLCHKAa MHANBUAYAJIbHBIX

[Ipouent 5 5
BaTCIIbHBIX JIOCTHKCHUI
Pe3yAbTaTUBHOCTH 0bpasoBatel AOCTIDKE
(IpaBRITLHEIX OTEETOE) Oasn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 =79 3 YIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHHO

Tema 2.4 IIBeTHBIE MeTALJIbI M CILJIABBI
IIpakTnueckoe 3ansitue Ne 5
N3yueHre MUKPOCTPYKTYPBI LIBETHBIX CIIABOB

Heab: popmupoBaHre yMeHHI MPOBOIUTH aHAIU3 MUKPOCTPYKTYPBI IIBETHBIX CILIaBOB

BoinmosiHuB paGory, Bbl OyldeTre yMeTh: IPOBOJIUTH AaHAIW3 MHUKPOCTPYKTYPHI IBETHBIX
CILIaBOB.

Bbinosinenue jgjadopaTopHoii padoThl ciocodcTByeT ()OPMHUPOBAHUIO:
I[IK 2.1 IIpoBoauTh TEXHHYECKOE OOCITY)XKMBAaHHE W JUATHOCTHKY IPOMBIIIIEHHOTO (

TEXHOJIOTHYECKOT0) OOOpYIOBaHMSI B TIPOIIECCE OKCIUIyaTalli B COOTBETCTBUM C TEXHHUYECKOM
JOKYMEHTAIUEH.

I[IK 4.3 IlpoBoauTh aHanM3 pe3yldbTaTOB MCIOJB30BAHUSA 3aroTOBOK, 3alACHBIX 4YacTeH,
pacXoHBIX MaTEPHUAIOB.

A Tak:ke POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.
OK 01.Bs10upats ciocoObl perieHus 3a1a4d npoPpecCuOHAIBHON NesTeNbHOCTH TPUMEHUTEIBHO

K pa3/IMYHbIM KOHTCKCTAM;,

OK 02. MHcoomp3oBaTh COBpPCMCHHBIC CpCIACTBAa IIOUCKA, aHAJIMW3a W HWHTCPIPCTAlIUN
HH(bOpMaHHH u I/IHq)OpMaI_II/IOHHBIe TCXHOJIOTHMHW JId BBIIIOJIHCHUA 3aJad HpO(I)eCCHOHaHLHOﬁ
ACATCIIBHOCTH,.

MarepunaabHoe obecnedenne:
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OTpe3Hoii CTaHOK, HMUTH(OBATHHO-TIOIMPOBAIBHBIA CTAHOK IBYXJWCKOBBIN, IPECC U ropsden
3ampeccoBKU 00pa3oB, MUKpockomn 4XB

3amanmue:

1. M3yunTh ycnoBus paboThl 33JaHHOM JI€TaJIH.
2. Be1Opatb 1IBETHOH cILIaB ¢ TpeOyeMbIMH CBOMCTBaMHU.

HOpﬂI{OK BbIINOJTHCHU A paﬁDTbI:

1. Hcmonme3ys nmarpaMMmbl COCTOSIHMSI JIaTyHeW H OpOH3, OIPENEIUTh MHUKPOCTPYKTYPHI
3aJJaHHBIX MapOK MEIHBIX CIUIABOB.

2. Onwucarh NpeBpalleHus], TPOUCXOISIINE MPU OXIKICHUH CIIaBOB.

3. JlaTh omnpeneneHuss CTPYKTYPHBIX COCTABIISIONIMX HCCIEAYEMBIX CIJIaBOB.

4. PaccMOTpeTh MUKPOCTPYKTYPHI CILNIaBOB Ha POTOTpadusax U MO L MUKPOCKOIIOM.

5. 3apucoBarb CXeMbl MUKPOCTPYKTYP U3YUYEHHBIX CILIABOB.

6. Taroke McceoBaTh ATFOMUHUEBBIE CIIABBI M aHTU(PUKIIMOHHBIE CIUIABHI.

Xox pa0doThI:

1. BemosHUTH 3a1aHKE B paboveil TeTpaam.
2. 3alUTHTh MPAKTHYECKYIO paboTy MPENo aBaTeo.

dopma npeacTaBiieHUs pe3yJibTaTa: OTUET BHIOJHEHHBIX 3aJJaHUI B TETPaJIu.
Kpurepun oueHku

OHGHKa HHANBUAYAJIbHBIX 06p330BaTeJ'IBHBIX ,Z[OCTI/I}KCHI/Iﬁ 0 pe3yjibTaTaM HpOMeX(YTOqHOﬁ
aTTeéCTally IIPOU3BOJUTCA B COOTBETCTBHU C YHPIBepcaJII)HOI;'I IIKAJIOM:

KadgecTBennas OICHKAa MHAWBUYAJIbHBIX

[Ipouent .
00pa30BaTENbHBIX JOCTUKCHHM
PE3yNbTaTUBHOCTH
(MpaBUITLHEIX OTBETOB) Oayn (oTMeTKa) | BepOabHBIN aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 YZIOBJIETBOPUTEIILHO
meHee 70 2 HEYJOBJIETBOPUTEIBHO

Tema 3.1 OcHOBBI TepMHUYECKOil 00padOTKH
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IIpakTnyeckoe 3ansitue Ne 6
Tepmuueckast 00paboTKa cTanu
Heab: dopmupoBaHue yMEHHIA IPOBOIUTH TEPMUUECKYIO 00pabOTKY cTanu
BbinoiHuB padoTy, Bbl OyJeTe yMeTb: MPOBOIUTH TEPMUUYECKYIO 00pabOTKY CTaJIH.

BreinoJsiHenue J1abopaTopHoii padoThl c1iocoOCTBYeT (pOPMUPOBAHUIO:
I[IK 2.1 IlpoBoauTh TEXHUYECKOE OOCITYKUBAHHE U JUATHOCTHKY MPOMBIILIIEHHOTO (

TEXHOJIOTHYECKOT0) O00OpYyIOBaHMUSI B TMPOILIECCE IKCIUIyaTallMM B COOTBETCTBUM C TEXHHUYECKOUH
JOKYMEHTAIUEH.

I[IK 4.3 IIpoBomuTh aHanMM3 pe3yldbTaTOB WCIOJB30BAHUSA 3arOTOBOK, 3alacHBIX YacTew,
pacXoaHBIX MaTEPUAIOB.

A Takxke pOpMHPOBAHMIO 0OU{UX KOMNEM EHUUIL:
OK 01.Bri6upats crioco6sl penieHus 3a1a4 mpopeCcCHOHAIBHON IeITeIbHOCTH MPUMEHHUTEIIBHO

K Pa3JINYHBIM KOHTEKCTAM;

OK 02. MHcrnonb3oBaThb COBPEMEHHBIE CpEICTBA IIOMCKA, aHajdM3a M UHTEpIpeTalun
uHpopmauuud ¥ WHGOPMALMOHHBIE TEXHOJOTHMM Uil BBIMOJIHEHHS 3a1ad IpodecCHOHATHHON
NeSITeNbHOCTH;.

MarepuanbHoe o0ecnieyeHue:

[Teur MydenpHast, 3aKal0oUHbIN 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 JI0 M MOCJIE TEPMOOOPAOOTKH

IMopsinok BbINOJHEHHUS PadOThI:

=

PaboTa BeImOSIHSAETCS B 1TA0OPATOPHH TEPMUUYECKON 00pabOTKH.

2. Jlns HarpeBa 0Opa3lOB MPHUMEHSIIOTCS JJIEKTpUYECKHe J1abopaTOpHble KaMepHbIE WU
Mydenbubie neun. [Ipumepom kamepnoit neun ssusiercss neus CHOJI-1.6.2. momHOCTBIO 3
kBT. Pabouas kamepa, B KOTOpOH WIPOBOJMTCS HArpeB, BBITIOJIHEHA M3 KAPOCTOMKOM
KEepaMUKHU.

3. HarpeBarenbHble 37IeMEHTHI B BHJIE CIIUpAJICH PACHOJIOKEHBI B YIIIYOJIEHUSX MO OOKOBBIM
CTeHKaM, Ha MOJAy W B cBoje mneud. s mpenoxpaHeHus CHupajieil OT MOBPEKICHUN H
pacroJIOKEeHUsI HarpeBaeMbIX OOpa3IlOB MMEETCs Ha MOy IeYd IJIOoCKas KepaMudeckas
TUJTUTKA.

4. C uenpio U3MEpEeHUs TeMIepaTypsl B pabouyto 30HY MeUu BCTaBlseTcs TepMmomnapa. Pabouas

KaMmepa Meud Criepe/ind 3aKphIBaeTCs KphIKoil. MakcuManbHas TemrepaTtypa B paboueii 30He

cocrasiser 1100°C. ITeus cHabxkeHa MULTMBOIBTMETpOM THIa MIT-64-02.

Xoa pa0doThi:
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1. BBINOJIHUTE 3a/1aHUE MTOJYICHHOE Y MTPETOaBaTEIs.
2. CpaBHHUTH MEXaHHUYECKUE CBOICTBA JI0 U MOCIIE TEPMUIECKOM 00pabOTKH.

dopMa npeacTaBIeHus pe3yibTaTa: OTYET BBIIOJIHEHHBIX 3aJaHUN B TETPaIH.
Kpurtepun oueHku:

OneHka MHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHKEHUM MO pe3ylbTaTaM IMPOMEXYTOUYHOMN
aTTeCTalMy IIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJION:

KauecTBennas HKa MHAWBH bHb
HpOHeHT Aa4YC€CTBCHHaAs OIICHKA pil| ayain IX

PE3YIbTATHBHOCTH 00pa30BaTENIbHBIX JOCTHKEHUN

(IpaBRITLHEIX OTEETOE) Oasn (oTMeTKa) | BepOaTbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOILIO
70 =79 3 YIOBJICTBOPUTEIILHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO
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