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1. llesu u 3212494 AU CIUILIHHBI

OcBoeHune Teopun TEPMUIECKON 00pabOTKH, HCTIOIB30BaHNE KOTOPOW MTO3BOJISIET
IeJICHAMPABIEHHO MOAXOUTH K pa3pad0TKe U OCYIIECTBICHUIO TEXHOIOTUUECKUX
MPOIIECCOB MPOU3BOJICTBA U OOPAOOTKH METAINTMYECKUX MaTEPUAIOB

Kparkoe conep:xanue 1ucCUNIMHBI

Paccmotpens! (ha3oBble U CTPYKTYpHBIE MTPEBPALICHHS, TPOTEKAIOIIUE MPU HATPEBE U
oxJIaxaeHuu ctanu. [IpoaHanu3upoBaHbl U3MEHEHUS CTPYKTYPBI U CBOWCTB CTaJIEH MpH
TEPMHUYECKON, XUMUKO-TEPMUYECKON U TEPMOMEXAHUUECKON 00paboTKe.

2. Komnerenuuu ody4awumerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI

JTUCIHUILINHBI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomnieTeH1un)

[Tnanupyemsble pe3yabTaThl
o0yudenust o gucuuruinHe (3Y Her)

OIIK-1 ymeHrneM uCroyib30BaTh OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUILJINH B
npodeccuoHaNnbHOMN A€ATeTbHOCTH, IPUMEHSATh
METO/Ibl MaTEMAaTUYECKOT0 aHaIn3a u
MOJIEITUPOBAHUS, TEOPETUUECKOTO U
SKCIICPUMCHTAJIbHOTO UCCIICAOBAHUA

3HaTh:BUJIbl TEPMUUECKOH 00pabOTKH METAIIOB;
BUIBI XUMHKO-TEPMUYECKOTO YIIPOTHEHUS H3ICITHIA;
NPUHIUIB GOPMUPOBAHUS CTPYKTYpBI CTajlel B
nporecce TepMuIecko 00pabOTKHU; TPUHIUIIBI
dopmupoBanus 1upGY3MOHHBIX CIIOEB MPH
[Pa3TUYHBIX BUJAX XUMHUKO-TEPMUUYECKONH 00pabOTKU
Ha MeTajljiaX, CTPYKTYpY U CBOMCTBa CJIOEB

YMETh:OLICHUBATh CTPYKTYpPY U CBOWCTBA CTAJIEH
nociie TepMuyYeckoi 00paboTKn

Branets:liMeeT npakTHYeCKU OIBIT: BRIOOpa BU/IA
TEPMUYECKON 00pabOTKH U CIIOc00a XUMHKO-
TEPMHUYECKOTO YIIPOUYHEHUS TPU 3aJaHHBIX
YCIIOBUSIX SKCILTyaTallly JIeTajiei

IIK-11 crtocoOHOCTBIO 00ECTIEUNBATH
TEXHOJIOTUYHOCTb U3JEIUN U MPOLECCOB UX
W3TOTOBJICHUS; YMEHUEM KOHTPOJIHPOBATH
COOJIOZICHHE TEXHOIOTHUECKOM TUCITUTUIUHBI IPU
W3TOTOBJICHUHN N3ACIINH

3HATh:MIPEBPALECHUS MPU HATPEBE U OXJIAXKICHUU
MaTepuaioB

'YMETh:IT0Ib30BaThCS 3HAHUSIMHU B 00JIACTH
TEpMOOOPAOOTKH IS TOCTHXKEHUST HEOOXOAMMBIX
CBOICTB

BiageTh:0CHOBHBIMU TEXHOJIOTHSIMH

TepMO0OpabOTKH

3. Mecro aucuunianHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.18 MarepuanoBeienue

/IB.1.02.01 Tepmuyeckas pe3ka METaJIOB,
.02 TepMuyeckasi mpaBKa CBapHbIX KOHCTPYKIMH

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI.’:IHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimnza

TpeboBanus

b.1.18 MarepuanoBenenue

J/InarpaMMbl COCTOSIHUSI IBOMHBIX CUCTEM




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue
Bcero 0 ceMecTpaM B 4acax
Bun yuebHoit paboTbl
4acoB Homep cemectpa
6

OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 108 108
Ayoumophvie 3aHAMUA: 12 12

Jlexumu (JI) 6 6

[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 0 0
aymuTopHbIX 3aHsaTHi (I13)

Jlabopatopubie padotsI (JIP) 6 6
Camocmosmenvras paboma (CPC) 96 96

Oco0eHHOCTH TepPMUYECKON 00pabOTKH IBETHBIX CIUIABOB 17 17

Jlerupyroniue 3J1€MEHTHI B CTaJIU 6 6

XUMHKO-TepMHUUecKas 0opadorka, TMO 10 10

OTXUr CTaNnu NEepBOro poja 10 10

[IpeBpateHus, MPOTEKAOIINE TPH HATPEBE 3aKATICHHOM 10 10
cTaau(OTITyCK)

[IpeBparnienus B cTaau Npy OXJIaXKICHUU 15 15

OT:XUr CTanu BTOPOro poaa 8 8

[IpeBpaiieHus B cTajiv IpHU HarpeBe 8 8

3akaika cranu 12 12
By uTOroBoro KOHTpoJIs (3a4et, Aug.3aueT, SK3aMeH) - JK3aMEH

5. ConeprkaHue TUCHMIIIMHBI

OO0beM ayTUTOPHBIX 3aHATHI 110 BU/IaM B
pasjzgena HaunmeHnoBaHue pazienoB JUCIUIUIUHBL Jacax
Bcero JI I13 JIP
1 |[IpeBpaiieHus B cTaju OpU HArpeBE U OXJIAXKICHUU. 10 4 0 6
2 | Xumuxo-tepmuueckas oopadorka, TMO 1 1 0 0
3 Oco0eHHOCTH TePMHUYECKOM 00paOOTKU IIBETHBIX 1 1 0 0
CILIAaBOB
5.1. Jlekuun
Ne Ne Koz-
HanmeHnoBaHne WM KpaTKoe COAEpKaHHUE JICKITMOHHOTO 3aHITHS BO
JeKIUu{pa3aenal
4acoB
Kputrndyeckue TOYKU CTajIH, BIUSAHUE JIETUPYIOIIUX JIEMEHTOB Ha UX MOJIOKEHHUE.
B3anMoseiicTBre JISTHPYIOUINX 3JIEMEHTOB ¢ yrepoaoMm. [IpeBpamenus mpu
1 1  |HarpeBe B cyOkpuTHYecKoM HHTepBajie. OCHOBHBIE CTa UK 00pa30BaHUs 2
aycteHuTa. Poct 3epHa ayctennTa. @akTophl, ONPENEISIONINE pa3Mep 3epHa
aycreHura. [leperpes, nepexor.
Jluddy3nonHoe, MPOMEKYTOUHOE, MAPTCHCUTHOE MIPEBPALICHS
2 1  |mepeoxiakJeHHOTO ayCTEHUTA MX 3aKOHOMEPHOCTH, CTPYKTYphL. M3oTepmMudeckue| 2
Y TEPMOKHMHETHYECKHE TMarpaMMbl pacraia IepeoxJIakIeHHOTO




aycTeHUTa. BepxHss KpuTHUecKast CKOpoCTh 3akajakyu. OCHOBHBIE IPEBPAILECHNUS ,
MPOTEKAIOLIE MPU OTIYCKE YIIIEPOAUCTHIX 3aKaJIeHHbIX cTanei. Mi3MeHnenus
MEXaHUYECKHUX CBOMCTB IpH oTIycke. OCHOBHBIE BUJIBI OTITycKa. OTIyCKHas

XPYTKOCTb.
3 2 | Xumuko-tepmuueckas oopadborka, TMO 1
3 3 |OcobeHHOCTH TepMHUYECKOM 00paOOTKH IBETHBIX CILJIABOB 1

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmoTtpenbt

5.3. JIabopaTropHbie padoThI

Ne Ne . Koi-Bo
HawnMeHoOBaHHE WK KPAaTKOE COIEPKaHKe 1abopaTopHOi pabOThI
3aHATHUS|pa3ena 4acoB
1 1  [BaustHHE CKOPOCTH OXJIaKIEHHUS HA CTPYKTYPY M TBEPAOCTD YIIEPOAUCTOM cTamu| 2
2 1 |Oroyck cramu 4

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonuenune CPC

Bux paboTh! 1 copeprkaHue 3a1aHus

Crucok nureparypsl (C yKkazaHuEM
pasnenos, riiaB, CTPAHUII)

Koi-Bo yacos

Crnucok auTeparypsl IPUBENEH B pa3zaeie §

[ToaroroBka K sK3aMeHy P 20
OdopmiteHre 0TYETOB 110 JTabOpaTOPHBIM Cnucok nureparypsl IPUBEACH B pazaene 8 18
pabotam PITI

Cnucok nureparypsl IPUBEIEH B pazzeie §

PIIJI. Homepa pa3nenoB v CTpaHHUILL 3aBUCAT
BrinonHenue nomManiHeil KOHTpOJIbHOM OT TeMbI 3aJianud. Jluteparypy ans 53

paboThI

BBITIOJTHCHHUA TGOPGTH‘ICCKOﬁ YaCTH 3alaHUs
CTYACHT BBI6I/IpaCT CaMOCTOATCIBHO B
3aBUCHUMOCTH OT TCMBI.

6. I/IHHOBaIII/IOHHLIe Oﬁpa3OBaTeJIbeIe TEXHOJOI'UMA, UCITOJIB3YEMbBIC B yqeGHOM

npoiecce
Bun pabotet Koui-Bo ayg.
NunoBanmoHHbIie (HOPMBI YIEOHBIX 3aHATHI Kparkoe onucanue
H GopmeLy (JI, I13, JIP) p JacoB
Vcrionp30BaHUE METO/IOB, OCHOBaHHBIX Ha  |JlabopaTopHbie Vcrionb30BaHUE HOBOTO 6
n3yueHnn npaktuku (cfpt studies) 3aHTHA 000pynoBaHus

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMbl€e B

o0pa3oBaTeJILHOM Ipolecce

He nipenycmoTpensl

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMEBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) aist npoBeAeHUs TEKYLIEro KOHTPOJIS
yCIIeBAEMOCTH, POMEKYTOYHOM ATTECTALMH 10 UTOraM OCBOCHUS AMCUHUILIMHBI




7.1. IlacnopTt oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue Bup xonTpons NoNo
pasnenos Konrtponupyemas komnerenuus 3YHet (BKITIOUAS .
JMCIHATIIHHBI TEKYIIUN) ajfatinm
IIK-11 crtocoOGHOCTBIO 00ECIEYNBATh TEXHOJIOTHYHOCTD
Bee paszieisl U3JIeTUI U POLECCOB UX U3TOTOBJICHMUS; yMeHI/IevM Jomamiaee 1
KOHTPOJIUPOBATH COOTIONCHNE TEXHOIOTHUECKON 3aJIlaHue
JUCUUIUIMHBI IPU U3TOTOBICHUH U3EIIHIMA
OIIK-1 ymeHueM ucrosb30BaTh OCHOBHbBIE 3aKOHBI
[IpeBparnienus B €CTECTBEHHOHAYYHBIX JUCIHUIUIUH B 3amura
CTaJIu TP HarpeBe U{poQeCcCUOHATBLHOMN NeITEIbHOCTH, TPUMEHSATh METO/IbI| J1Ta00paTOPHBIX 2
OXJIKICHHUH. MaTeMaTHYECKOTO aHaJIn3a U MOJICIIUPOBAHUS, pabor
TEOPETHUYECKOTO U IKCIIEPUMEHTATILHOTO HCCIICIOBAHUS
OIIK-1 ymeHueM UCroyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCIMIUIUH B
Bce paznenbr po¢eCCUOHATLHON NEeITeIbHOCTH, TPUMEHSATh METO/IbI DK3aMeH 3
MaTeMaTHYECKOTO aHalin3a U MOJICIMPOBAHUS,
TEOPETHUYECKOTO U IKCIIEPUMEHTATILHOTO HCCIICIOBAHUS

7.2. Buabl KOHTPOJIs, IPOLEAYPHI POBEACHUN, KPUTEPUH OLICHUBAHU S

Bun xkonTpOIS

[Tpouenypsl poBeCHHS U OLICHUBAHUS

Kpurepnn onenuBanus

CTYJZICHT BBINOJIHSET JIOMAIllHEE 3aJJaHUE, COCTOSIIEE U3
3a/laud ¥ TEOPETUYECKHUX BOIPOCOB U CAAET
BBIIIOJIHEHHOE 3aJ]laHue Ha poBepKy. [Ipenonasarens
IPOBEPSIET BBHIMOTHEHHYIO PaOOTy U 3aCUUTHIBAET €€ WU
HanpasiseT Ha JopaboTKy. BeinoaHeHue padboThl
SIBIISIETCS YCIIOBUEM JIOMyCKa K 9k3ameny. I Ipu
OLICHUBAHUU PE3YJITATOB MEPOIPUITHS UCIIOIB3YETCS
0aIbHO-PEUTUHTOBAs CUCTEMA OIICHUBAHUS
PE3yJIbTATOB YUEOHOU JIeATEIbHOCTH 00yUYarOIIMXCs

3a4TeHO: PEUTHHT
oOyyaromierocs 3a
MepOpUsITHE OOJIbIIE UITH

I[:al\;[z]:;;:e (yTBeprkneHa npukazoMm pekropa ot 24.05.2019r. Nel79).|paBuo 60%
Pabota onennBaeTcs cienyromumM oopazoM: 9 6aisoB - [He 3auteHo: pedTHHT
3a IIyOOKO pacKphITyto Temy. Mcnonb3oBaHo oOyyarormierocs 3a
JIOCTaTOYHOE KOJIMYECTBO JIUTEPATYPHI 110 Mepornpustre meHee 60%
MIPEIOKEHHOM TeMe. 6 OaIOB - TEMBI PACKPBITHI, HO
HCTIOJIB30BaHO HEJIOCTATOYHOE KOJIMYECTBO
JTUTEePaTyPHBIX UCTOYHUKOB. 3 Oaisa - TeMa 3aJaHui
PacKpbITH (pparMeHTapHO, TOBEPXHOCTHO. 0 6aUIoB -
3a/laHue He MPEACTaBIeHO Ui MpoBepKu. Bec
MeponpusITus 1, MakcuMasabHbIN O6aiT 9
VYerHoe cobecenoBanue. K 3amure nomyckarorcs
CTYZICHTHI JIMYHO NMPUCYTCTBOBABIINE Ha J1a00paTOPHOU
pabote u opopmuBIIHEe OTUET O Hel . [Ipu oneHMBaHMH
PE3yIABTaTOB MEPOIIPUSITHUS HCIIONB3YETCS OAJUIbHO-  (3aUTEHO: PEUTHHT
pPEUTHHTOBAsE CUCTEMA OLICHUBAHUS PE3yIbTaTOB oOydaromierocs 3a
3amura y4eOHOM NesTeIbHOCTH 00ydaromuxcs (yTBepkKaeHa |MeponpHusaTHe OOJbIIIe UITH
nabopaTopHbIX | MpuKazoM pexropa ot 24.05.2019r. Nel179). [o kaxmoit [paBao 60%
pabot U3 JBYX J1JaOOpaTopHbIX padoT cTyaeHTy Heobxonumo |He 3auTeHo: peiThHT

OTBETUTH Ha 3 Bompoca. O1leHUBaeTCs MPaBUIbHOCTh
BBIBOJIOB 1 OTBETHI Ha BOIIPOCHI (TpH Borpoca). O0mumii
0aJi1 MPU OLIEHKE CKIIAJBIBACTCS U3 CICTYIOIINUX
MOKa3aTejIeH - BEIBOALI JIOTHYHEI M 000CHOBAHEI - 1 0am
- IpaBWJIHHBIN OTBET Ha OJivH Bompoc -1 6amr. Bec

oOyuJaromierocs 3a
Meponpustiue meree 60%




MeponpusTHs 1, MaKCUMaJIbHbIN 6am § .

DK3aMeH

O06s13aTeTEHBIM JIOITYCKOM K DK3aMEHY SIBIISIETCS
MIPOXOXKJICHUE CTYJICHTOM BCEX TEKYIIUX MEPOTPHITHIA.
DK3aMeH MPOBOAMTCS B MUCbMEHHOM BHJIE; B OuiieTe 5

BOITPOCOB, BpeMms 1,5 4. mocie npoBepKH OTBETOB
MPEnoaBaTeIb MOXKET 33J1aTh YTOUHSIOIINE BOPOCHI.
[Ipu onieHMBaHUY PE3yIBTATOB MEPOIIPHUATHS
UCTIONB3yeTCs OaTbHO-PEUTUHIOBAsI CUCTEMA
OIICHUBAHUSA PE3YJIbTATOB YUYCOHOU JAEATETHHOCTH
oOyuaromuxcs (yTBEpKIeHa MPUKa30M PEeKTopa OT
24.05.2019r. Ne179) . Pe3ynbrarsl O1EHUBAIOTCS
creayrommM odpaszom: Bompoc onennBaercs
MaKCUMaJIbHO B 5 6aioB. MakcuMaabHOE KOJTMYECTBO
0aJI0B, KOTOPOE CTYACHT MOXKET HaOpaTh Ha dK3aMeHe,
coctaninget 25 6amos . [llkana ouenuBanus oTeera : 5
0aJIIOB - BOMPOC PACKPHIT MOTHOCTHIO, OIIHOOK B OTBETE
HeT; 4 6asa - HeTOTHBIA OTBET, BOMPOC PACKPHIT HE
Menee, ueM Ha 80%, oIIMOOK B OTBETE HET; 3 Oaia -
BOITPOC PACKPHIT HE MeHee, ueM Ha 80%, gomyrieHsr 1-2
HerpyOble omnOKy; 2 6asia - HEMOJIHBIM OTBET, BOIIPOC
packpbIT He MeHee, 4yeM Ha 60% 06e3 rpyObIX OO0k,
WJIM BOMPOC PACKPHIT MPAKTUUECKU OTHOCTHIO, HO
conepkuT 1-2 rpyOnie ommbku; 1 6ami - oTBET He
SIBIISIETCS JIOTHUECKH 000CHOBAaHHBIM U 3aKOHUEHHBIM,
COZIEP>KHUT OTPBIBOYHBIC CBeNleHUs, He MeHee 20% ot
noJHOTro 0TBeTa; () 6AJIOB - OTBET HA BOIPOC
otrcyTcTByeT ik MeHee 20% BEepHBIX CBEJICHUH.

OmmuHo: Benmnuuna peliThHra
o0yyJarormierocs 1mo
ucuuruiige 85...100 %

Xopomo: Benmnunna peiiTHra
o0yyJaromierocs 1mo
nucraminge 75...84 %

'YIOBIETBOPUTEIIBHO:
BennunHa peituHra
00yyJaromierocs 1mo
mucramuinge 60...74 %

HeynoBieTBOpUTENBHO:
BenuunHa pedTuHra
00yJaromerocs mo
mucuumiuge 0...59 %

7.3. Tunosbie

KOHTPOJIbHBIC 3a/I1aHUA

Bun xonTposs

Tumossie KOHTPOJILHBIC 3aJIaHUS

Jomariraee
3aJlaHue

3ananue 1

[IprMepHBIE TEMBI 3a]1a4.

1. Onucars quarpamMmy COCTOSIHUS,

2. BeiOpaTh pexuM TepMUIECKON 00pabOTKH CTalH.
[IpuMepHBIE TEMBI TEOPETUYECKON YaCTH 3aJaHUS.
1. Tepmomexannueckas oopadorka (TMO) cranm.

CTaJIH.
3. Tepmuueckasi 00pabOTKa aTFOMUHHEBBIX CILIABOB.
4. CrimaBbl HA OCHOBE MEJIM M MX 00paboTKa.

6. CiocoObl YCKOPEHHOTO HarpeBa MeTasuia.
7. 3akanounsie cpenbl. Ux cBOWCTBa U BBIOOP.

2. XUMHKO-TepMUUecKas 00padoTKa U Jpyrue BUJIbI TOBEPXHOCTHOTO YIIPOYHEHUS

5. Tepmuueckasi 00pabOTKa CIUTABOB HA OCHOBE THTAHA.

3amura
71a60paTOPHBIX
pabor

Samanue 2
[IpumMepHBIE BOIIPOCHI K COOECEI0BAHUIO

TEMIIEPATYPBI COUIYC CIUIaBa?
OTCYTCTBYIOT?
aycTeHHTa? B Kakux KoopAuHaTax OHa CTPOUTCS?

5. B 4yeM 3akirouaeTcss HOpMaau3amus CTajin?

1. MoxerT i1 Temneparypa HarpeBa pu TepMooOpabOTKe OBITh BBIIIIE
2. Bo3Mo)kHa J11 3aKajka CIUIaBa, B KOTOPOM (ha30BbIe PEBPAILICHUS
3. Yto Takoe 1uarpaMmma U30T€PMHUECKOTO pacrazia Nepeoxyak IEHHOTO

4. Kakyto oneparuio TepMoo0padOTKU Ha3bIBAIOT 3aKaJIKON?

6. Kakyto oneparuio TepMo00pabOTKH Ha3bIBAIOT MOJTHBIM OTKUTOM?




7. UTo Takoe MmepiuT, COPOUT, TPOOCTHT?

8. Urto obmiero u B uem paznuuue ctpykryp 11, C, T?

9. Yto Takoe MapTeHCUT?

10. Ot yero 3aBUCUT TBEPJAOCTh MapTeHCUTA?

11. Kak BpIOpaTh TEMIEpaTypy HarpeBa Mo 3aKajiky i JOIBTEKTOMIHOLL
cranu?

12. Yro Takoe neperpes?

13. B uem npuHIMNMATBLHOE PA3IMUKE B PEKUMAX MOJHOTO OTXKUTA U 3aKAJIKU?
14. Yto Takoe aguarpaMmma U30TEPMUYECKOTO Pacliaa NePEeoXIaKICHHOIO ayCTeHUTa?
B xakux KoopAauHaTax oHa CTPOUTCA?

15. Uto Takoe BepxHsAa Kputuieckas ckopocts 3akayiku VBK3? Kak ona
onpeaesieTc?

DK3aMeH

3amanue 3

[ IprMepHBIE BONPOCHI K dK3aMEHY

1. Kimaccudukanusi BUAOB TEPMUUIECKON 00pabOTKH METAJLIOB U CILUIABOB.

2. 3aKOHOMEPHOCTH POCTA ayCTEHUTHOIO 3€pHA IPU Harpese craineil. PakTopsl,
BJIMSIIOIINE HA CKJIOHHOCTh CTaJIM K POCTY 3€pHA ayCTEHUTA.

3. OcHOBHBIE MPOIIECCHI, IPOTEKAIOIINE ITPU HarpeBe CTajIel ¢ MAPTEHCUTHOU
CTPYKTYpOil (OTIIyCK cTajiei).

4. Vcnionb3ys tuarpaMMy M30TEPMHUUYECKOTO paclaia NePEeoXIakIEHHOIO ayCTEHUTA,
MpOaHaIU3UPOBaATh, KAKHE CTPYKTYPbl BO3HUKAIOT B 3BTEKTOMIHOM CTalu NpU
OXJIAKIECHUH C PA3IMYHBIMUA CKOPOCTSIMHU. JlaTh onpeneneHne KpUTHIECKON CKOPOCTH
3aKaJIKH.

5. Audpy3roHHBIN OTHKUT CTaIH.

6. OTKUT U1 CHATHS BHYTPEHHUX HANPSKEHUMN.

7. I1oJIHBIN OTKUT JOOBTEKTOUIHBIX CTaJIEH.

8. Chepouauzupyronuil OTHKUT 3a9BTEKTOUIHBIX CTaJIEH.

9. Hopmanuzanus cranei.

10. YcnoBus HarpeBa M OXJIAKJIEHUS CTAJIEH IIPH 3aKaJIKe.

11. Obu1ast xapaKTepUCTHKA OXJIAXKIAIOIIMX CpeJl, MPUMEHAEMBIX MPH 3aKaJIKe CTalei.
12. TIpokanuBaeMOCTh cTajel U GaKkTopsl ee onpeaestone. MeToasl OIEHKH
IPOKAJINBAEMOCTH.

13. BHyTpeHHNE HanpsHKEHMS], BOSHUKAIOIINE ITPU 3aKaJIKE CTaJIEH.

14. CriocoObl 3aKajKu cTajel, CHIKAIOIIUe BHYTPEHHUE HANIPSKEHMUS.

15. IToBepXHOCTHAs 3aKaJIKa CTAJIBHBIX U3AEIIUN C NCIIOIB30BAHUEM MHIYKIIMOHHOTO
Harpesa.

16. I3MeHeHNEe MEXaHUYECKUX CBOMCTB 3aKAJICHHBIX YITIEPOAUCTBIX CTAJIEH IPH
otycke. OCHOBHBIE BU/IbI OTIIYCKA 3aKaJIEHHBIX CTAJIEH.

17. OOuras xapakTepucTHKa MPOLECCOB, MPOTEKAIOIIUX ITPH XUMUKO-TEPMUYECKOM
o00OpaboTke.

18. IlemenTanums craneit. Tepmuueckast 00pabOTKa IEMEHTOBAHHBIX M3IICITHIA.

19. AzotupoBanue crayei.

20. Llenn erupoBaHusi KOHCTPYKIMOHHBIX CTaJEH.

21. Tepmuueckasi 00pabOTKa CIUIABOB C OTPAHUYEHHON PacTBOPUMOCTBIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHHH.

22. OCHOBHBIE MPOLIECCHI, MPOTEKAIOIINE IIPH paclaie NEPECHIIEHHBIX TBEPABIX
pacTBOPOB (Ha MpUMEpPE ATFOMUHUEBBIX CILUIaBOB).

23. 3MeHeHHsI MeXaHUYECKHUX CBOMCTB MU CTapeHUH (Ha MpUMepe aTIOMUHUEBBIX
CILIaBOB).

24. IIpeBpalieHue B CTaaM IPU HarpeBe.

25. IlpeBpanieHue B CTaau MPU OXJIAXKICHHUH.

26. OcoOEHHOCTH TePMUYECKOI 00pabOTKH IBETHBIX CIUIABOB.

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE OOecTiedeHUue TUCHUIIIMHBI
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Tepmuyeckoit 00padotku ctanu [Tekcr] yued. mocodue X. M. M6parumos, B. 1.
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0) OononHUMeENbHASL IUMePamypa:

1. Kapesa, H. T. lIBeTHbie MeTaiisl u cruiaBsl [ Texer] yue6. mocodue H.
T. Kapesa ; IOx.-Ypan. roc. yu-T, Kad. ®u3. metamioBeneHue u Guznka TBEPIOTO
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2. Kapesa, H. T. Tepmuueckas 00paboTka cTrajieil u criaBoB Yueo.
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TBepaoro tena; FOVYpl'Y. - 2-e uzn., ucnp. u gon. - Yensbunck: M3narenscTBo
IOVYpI'Y, 2006. - 97, [1] c. nn. 3neKTpoH. Bepcus

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs 8 budiuomexe:
1. 1. MeramoBeaeHue u TepMudeckas o0padoTka
2. 2. ®uzuka METaIJIOB U METAJIJIOBEACHUE
3. 3aBojckas iaboparopus: JluarHocTuka MaTepUaioB HAy4.-TEXH. KypPH.
110 AHAJIUT. XUMUH, PU3., MaT. © MEX. METO/IaM HUCCIIE]., & TAK)Ke CePTU(PUKAIIAN
MaTepuanoB KypHal. - M.: Meramnyprus, 1936-

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. 1. Kapesa, H. T. TepmooOpaboTKa IBETHBIX METAJJIOB U YyTYHOB TeKCT
yue0. mocodue Kk 1ab. paboram 1o HamnpasieHusaM "Metamtypruda" u
"Marepuanosenenue" H. T. Kapera ; FOx.-Ypai. roc. yu-T, Kad. Ous.
MeTaioBefieHre U pusuka TBepaoro tena ; FOYpl'Y. - Uensounck: M3narenbckuit
Hentp FOVYpI'Y, 2014. - 60, [1] c. ui. 35eKTpoH. Bepcus 2.

2. Kapesa, H. T. Tepmuueckas 00paboTka cranei u cruiaBoB Yueo0.
nocoOue Jyuist By30B 1o Hanpasienuto "Meramtyprus" H. T. Kapesa, U. B. Jlanuna,
C. U. Unbun; FOx.-Ypai. roc. yu-T1, Kad. ®us. metammosenaenne u Gpusnka

tBepaoro Tena; FOYpl'Y. - 2-e uzn., ucnp. u gor. - Yensbunck: M3natenbcTBoO
IOYplY,
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1. 1. Kapesa, H. T. TepmooOpaboTKa IBETHBIX METAJJIOB U YyTYHOB TeKCT
yue0. mocobue Kk j1ab. paboram 1o HampasieHusaM "Metamnypruga" u
"Marepuanosenenue" H. T. Kapesa ; FOx.-VYpai. roc. yu-T, Kad. Ous.



MeTaioBefieHre U pusuka TBepaoro tena ; FOYpl'Y. - Uensounck: M3narenbckuit
Hentp IOVYpI'Y, 2014. - 60, [1] c. ui. 35eKTpoH. Bepcus 2.

Kapesa, H. T. Tepmuueckast o6paboTka ctajeit u criiaBoB Yueo.
nocoOue Ju1st By30B 1o Hanpasienuto "Meramtyprus" H. T. Kapesa, U. B. Jlanuna,
C. U. Unbun; FOx.-Ypai. roc. yu-1, Kad. ®us. metamnosenaenue u Gpusnka
tBepaoro tena; FOYpl'Y. - 2-e uzn., ucnp. u gom. - Yensbunck: M3natenbcTBo

2.

IOYplY,

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

HaumenoBanue
Ne Bun peeypea B . bubmuorpadudeckoe onrcanue
JUTEpPaTypbl | AIEKTPOHHOMN
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H6parumoB, X. M. OCHOBBI TEXHOJIOTHYECKUX TPOIIECCOB
TepMudeckoit 00paboTku ctanm [TekcT] yued. mocooue X. M.
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DNEKTPOHHBIN |;, ' ]
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Tans baymana, 2011. — 18 c. — Texkcr : anekrpoHHsIii // JIanp
https://e.lanbook.com/book/58517
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9. UudopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PHU 0CYIeCTBIEHUN
0o0pa3oBaTe/ILHOIO Mpolecca

[TepeyeHb UCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)




HCpC‘IGHB HCIIOJIb3YCMBIX I/IH(bOpMaIJ;I/IOHHBIX CIIPAaBOYHBIX CUCTCM!

1. -baza manaeix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TeXHUYECKOEe O0ecnedeHue TUCHUIIIMHBI

OcHoBHOE 000pyIOBaHNE, CTCH b, MAKEThI, KOMITLIOTEPHAS] TCXHHKA,

Bup 3ansTuii aJ;f; MPEIyCTaHOBJICHHOE MPOrPaMMHOE 00ECIIEUCHHE, HCTIOIb3yEeMOE JIJIst
Pa3IMYHBIX BUJIOB 3aHITHI
Jlaboparopusie [230a |cTeHABI, MAKETHI, KOMITBIOTEpHAS TEXHUKA, TIEYH, IPOOOTIOATOTOBKA,
3aHATHUS (1)  [TBepmOMEPBI, MUKPOCKOITHI




