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1. TACIIOPT ITPOI'PAMMBI TPO®PECCUOHAJIBHOTI'O MOAYJISA

IIM.01 Pa3paboTka, BHEeAPEHNE M BeIeHHE TEXHOJOTHYeCKUX NMPOECCOB TEPMUYECKOH M XHMHKO-
TEPMHYECKOI 00pa0OTKN METAJJIOB M CIIJIABOB.

1.1. Ob6sacTh NPpUMeHEeHHUs TPOrPAMMBI

[Iporpamma npogeccnoHaIbHOIO MOAYJS — SBISETCS YacThbIO OCHOBHOHM IpogeccHOHaIbHON
obOpa3oBatensHOil mporpammbl B cootrBerctBuH ¢ PI'OC mo cnenumansroctn CIIO  22.02.04
MeramnoBeieHue U TepMuyeckas 00paboTka MeTaJuloB B 4YacTH OCBOEHHUS OCHOBHOIO BHJA
npodeccuonansuoit nestensHoctr (BII/): Pa3paboTku, BHeOpeHHsS W BEICHUS TEXHOJIOTHYECKUX
IPOLIECCOB TEPMHMUYECKOW M XMMHUKO-TEPMHUYECKOW 0O0pabOTKM METalZIOB U COOTBETCTBYIOLIUX
npodeccrnonanbHbix komnereHuii (11K):
I'BITIOY IIK1 - ITIK1.6.
IIK 1.1. Pa3pabaTpeiBaTh TEXHOJOTHYECKUN MPOIECC TEPMUYECKONH U XMMHUKO-TEPMUYECKON 00paboTKH
METaJUIOB Ha OCHOBE MH(OpPMALlMi HOPMATUBHO-CIIPABOYHON JOKYMEHTALUH.
IIK 1.2. OGecrneynBaTh TEXHOJOTHYECKYIO IOATOTOBKY IMPOU3BOJACTBA MO TEPMUYECKOH M XUMHKO-
TEPMUYECKON 00pabOTKE METAILIOB.
[IK 1.3. BHeapsATs M CONpPOBOXIaThb B IPOU3BOJICTBE TEXHOJOTMYECKUH MpOLIECC TEPMUYECKOW U
XMUMHUKO-TEPMHUYECKONH 00pabOTKN METaJIOB.
[IK 1.4. OcymecTBiasiTh 3KCIUTyaTallMl0 U OOCIy)KMBAHWE OCHOBHOI'O U  BCIIOMOTaTEIbHOTO
000py/I0BaHUS TEPMUUYECKOTO IPOU3BOJICTBA.
[IK 1.5. YnpaBiATh TEXHOJIOTMYECKUMH IIPOLIECCAMH TEPMHYECKOTO IIPOM3BOJCTBA C MCIOJb30BaHUEM
CUCTEM aBTOMAaTUYECKOI'O PETyJIUPOBaHUS.
[IK 1.6. IlpuHuMaTe y4yacThe B BBIIOJHEHHM ONBITHBIX TEXHOJOTMYECKUX IPOLECCOB TEPMHUECKOU
00pabOTKH METAJUIOB C LEJIbIO MOBBIIIEHUS KaueCTBa MPOAYKIIUU U €€ KOHKYPEHTOCIIOCOOHOCTH.

[IporpamMa npodecCHOHATHPHOTO MOIYJIS MOXET OBITh HCIONBb30BaHA B JIOTOJIHUTEIEHOM
npodeccuoHaIbHOM 00pa30BaHUU U NMPO(ecCHOHANbHON NOArOTOBKE MepcoHana B 001acTH TePMUYECKON
U XMMHUKO-TEPMHYECKONH 00pabOTKH METAIIIOB MPH HAJUYHU CPEIHEro (IOJHOro) obmiero obpa3oBaHusl.
OnbIT paboThl HE TpedyeTCsl.

1.2. ey 1 32024 MOAYJIA — TPeOOBAHUS K Pe3yJbTaTaM O0CBOCHHS MOAYJIS

C uenplo  OBIAJEHUS ~ YKa3aHHBIM  BHUJOM  NpPO(EecCHOHATBHOM  NEATENbHOCTH U
COOTBETCTBYIOIIUMH  NPO(PECCHOHATBHBIMA ~ KOMIIETEHIUAMH OOy4yaromuics B XOJl€ OCBOCHMS
po(hecCUOHATTLHOTO MOAYIISI TOJIKEH:
HMeTh NPAKTHYEeCKUH ONbIT:
-pa3paboOTKH TEXHOJIOIMYECKOTO MpOoIlecca TEPMUUECKON U XUMUKO-TEPMUYECKON 00pabOTKH METalsIoB
Ha OCHOBE MH(OpPMAIIMN HOPMATHUBHO-CIIPAaBOYHOMN JTOKYMEHTAIIUH;
- obecrieyeHus] TEXHOJIOTMYECKOW IMOATOTOBKH MPOU3BOACTBA TEPMHUECKONM U XHMUKO-TEPMHUYECKOMN
00paboTKe METaIJIOB;
- BHEJIPEHUS U COIPOBOXKJICHUS B MPOU3BOJICTBE TEXHOJOTMYECKHI MPOLECC TEPMUUYECKON U XUMHUKO-
TEpPMUYECKOIl 00pabOTKH METaIIIOB;
- OKCIUTyaTallud W OOCITYKMBaHUS OCHOBHOTO M BCIOMOIaTE€IbHOTO OOOpYIOBaHUS TEPMUYECKOTO
IIPOU3BO/ICTBA;
- YIIpaBJIEHUS TEXHOJIOTUYECKUMH MPOLECCAMU TEPMUYECKOTO MPOU3BOJICTBA C UCIOJIB30BAHUEM CHCTEM
ABTOMATUYECKOTO PEryJIUPOBAHUS;
- y4acTus B BHIMOJIHEHUH OMNBITHBIX TEXHOJIOTUYECKUX MPOIIECCOB TEPMUUECKONH 00pabOTKN METAIIIIOB;
yMeThb:
- CaMOCTOSITENIbHO BBIOMpATh Haubosiee paluOHAIbHBI U 3(PGEKTUBHBIN MMpoliecc TEPMUYECKOW U
XUMHKO-TEPMHUECKONH 00pabOTKN METAJIIOB,
- pa3pabaTbIBaTh OCHOBHBIE MMAPAMETPhI PEKUMOB TEPMUUYECKON U XUMUKO-TEPMUYECKOW 00pabOTKU ISt
KOHKPETHOM CTaJIU C LIEJIbIO MOJIyYEHUS 3aJaHHbIX CBOMCTB U3/ENINS UIH JETalIN;
- II0JIb30BATHCSI HOPMATUBHOW JOKYMEHTAIIUEN U CIIPABOYHOM JINTEPATYPOH;
- MPaBUJILHO BBIOMPATh OCHACTKY WJIM MPUCIIOCOOJICHUS Ul MPOBEACHUS TEXHOJIOTHUECKOTO IMpolecca
TEPMHUYECKOMN HJIM XUMHUKO-TEPMUYECKON 00pabOTKH METaIIOB;



- IPOBEPATH TEXHOJOTHYECKOe 000pYAOBaHNE HA COOTBETCTBUE TPEOYyEMbIX MapaMeTpOB TEPMUUYECKON U
XUMHKO-TEPMHUECKONH 00pabOTKH;

- YKJIaJbIBaTh JI€TaIM Ha IPUCIIOCOOICHNE U MPAaBUIILHO 3arpyaTh UX B I€Ub;

- MOI0MpPaTh COOTBETCTBYIOIIEE TEXHOIOTHYECKOe 000PyA0BaHIE, OCHACTKY U MPHUCIIOCOOICHHUS;

- BBIIIOJIHATH TEXHOJIOTUYECKUE MPOIECCH TEPMUYECKON U XMMHUKO-TEPMHUUECKON 00pabOTKH METaJLIOB;

- IPaBUJILHO SKCILTyaTHPOBATh U 0OCIYKHBATh TEXHOJIOTHYECKOEe 000pyI0BaHNUE;

- co0mro1aTh nMpaBuia 1o 0e30MmacHo oXpaHe Tpy/ia U OXpaHe OKPYKaIoIIeH Cpebl;

- TIOJB30BATHCS ABTOMATHYECKOH CHCTEMOW pEerylMpoOBaHUS TEXHOJIOTUYECKHMHU IPOLECCAMU
TEPMHUYECKOTO IIPOU3BOICTBA;

- coOmIOIaTh W BBITIONHATH NpPaBHIA JKCIUTyaTallud OOOPYAOBaHUS IS TEPMHUECKOH M XUMHKO-
TEPMUYECKON 00pabOTKH METAIIIOB;

- UATATh YEPTEXKU ACTANEH,

- COCTaBJIATh KAapThl TEXHOJOTHYECKOIrO IMpoliecca TEPMUUYECKOW W XUMHKO- TepMHYECKOH 00paboTKu
METaJIOB.

3HATh:

- BUJIBI TEPMHYECKON ¥ XUMUKO-TEPMUYIECKON 00paOOTKH METAIIJIOB M YCIIOBHUS UX MTPOBEIICHUS;

- PEKHUMBI TEPMHUECKON M XMMHKO-TEPMUYECKONH 00pabOTKU METaNIOB M TEXHOJOTHYECKHE OCHOBBI UX
BBITIOJTHCHHUS;

- OCHOBHBIE BHJIbI TEPMUYECKHX I€YEH U HAarpeBaTeNIbHBIX ycTaHOBOK TBY;

- OCHOBHBIE BHJIbI U KOHCTPYKIIMH OCHACTKHU M MPUCIIOCOOJICHUN IS 3arpy3KH JeTajei;

- Ha3HAYEHUE TEPMUUECKON U XUMHUKO-TEPMUYECKON 00paOOTKH METAIIIOB;

- TEXHOJIOTHYECKNE OCOOCHHOCTH MX BBITIOJIHEHMS,

- TI0JIy4aeMble CTPYKTYPBI U CBOWCTBA MOCIIE TEPMUYECKON U XUMUKO-TEPMHUECKON 00pabOTKH 1eTaiei;
- Ha3HAa4YCHHE, YCTPOWMCTBO, MpaBWJIa HKCIUTYaTAI[MH CHCTEM H3MEpEHHsI, KOHTPOJIS W PETYIHPOBAHUS
TEMIEPaTyphl B Ievax;

- IpaBHJIa SKCIUTyaTallui 00OPYAOBAaHUS ISl TEPMUUYECKON M XUMHUKO-TEPMUYIECKOH 00paboTKH, 00J1acTh
€ro NPUMEHEHHUs B TEPMUUYECKUX 11eXaX;

- HOPMBI pacxo/1a rasa, JIeKTPOIHEPTUH, BOJBI;

- XapaKTepUCTUKU MapOK CTallel WK CIUIaBOB;

- Ha3HAYCHHUE JICTAJICH U TEXHUYECKHE TPEOOBAHUS, MPEABIBIIEMbIC K JETAISIM B YaCTH TEPMHYCCKON
00paboTKH.

1.3. Kotn4ecTBO 4acoB Ha 0CBOEHHME IPOrPaMMBbI NPO(ecCHOHAIBHOI0 MOYJIS:

Bcero — 950 4yacoB, B TOM YHCIIE:

MaKCHUMaJIbHON y4eOHON Harpy3ku oOyuaromerocst — 734 yacosB, BKJIIOUas:
00s13aTeIbHON ayIUTOPHOMN yueOHOM Harpy3ku oOyuatomierocst — 480 4acos;
CaMOCTOSITeNIbHON paboThl o0yyarorerocst — 254 4acos;

yueOHOW 1 IPOU3BOJCTBEHHON MPAaKTUKHU — 216 yacos.



2. PE3YJIBTATBI OCBOEHUSA TPO®PECCHOHAJBHOI'O MOAYJIA

PesynpratoM OCBOEHHMs IporpamMmbl IMPO(ECCHOHAIBLHOTO MOIYJsl SBISETCS OBJAJECHHE
0o0y4aromuMucsT BUIOM Mpo(ecCHOHANBbHOW aesTensHoCcTH Paspabomka, eHnedpenue u eedeHue
MEXHO102UYEeCKUX NPOUECCO8 MEPMUUECKON U XUMUKO-MEPMUYECKOI 00padomKu Memasioe, B TOM
gucie npodeccuonanbabiMu (I1K) u 06mumu (OK) kommereHIusMu:

Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHust

K 1.1. PazpabaThiBaTh TEXHOJOTHYECKUH MpPOIECC TEPMHUYECKOW M XUMHKO-TEPMUYECKOH
0o0pabOTKM  METaJUIOB Ha  OCHOBE  MH(pOpMALMM  HOPMATHUBHO-CIIPABOYHOM
JOKYMEHTAI1H.

IIK 1.2. OOecnieunBaTh TEXHOJIOTUYECKYIO IIOAIOTOBKY IPOM3BOJCTBA IO TEPMUYECKOH H
XHUMHKO-TEPMHUYECKON 00pabOTKE METAIJIOB.

IIK 1.3. BHenpsaTe U conpoBokKIaTh B MPOU3BOJACTBE TEXHOJOTMYECKHI MPOLIECC TEPMUUYECKOU
U XUMHUKO-TEPMUYECKOI 00pabOTKH METaJIJIOB.

[IK 1.4. OCyIIeCcTBIATh JKCIUTyaTallUI0 W OOCIY)KMBAaHHE OCHOBHOTO M BCIIOMOTATEIHHOTO
000pyJI0BaHUS] TEPMUUYECKOIO IPOU3BOJICTBA.

I[IK 1.5. YIpaBiaATe TEXHOJOIMYECKMMHU  IIPOLIECCAMM  TEPMHYECKOTO  IIPOHU3BOACTBA  C
YICIIOJIb30BAHUEM CUCTEM aBTOMATHYECKOIO PEryJIUpPOBaHUS.

[IK 1.6. [IpyHrMaTe y4yacTHE B  BBIIOJHEHHUM OIBITHBIX TEXHOJOTMYECKUX IPOLECCOB

TepMUYECKOH 00pabOTKH METAIIOB.

OK 1. [ToHnMAaTh CYIIHOCTH U COLMANIBHYIO 3HAYUMOCTh CBOEH Oyaymieit
npodeccuu, MposSBIATH K HEH YCTOWYMBBIN HHTEpEC.

OK 2. OpraHI/IBOBLIBaTb CO6CTBCHHYI-O ACATCIIbBHOCTDb, OIPCACIATL MCTOAbI H CII0COOBI
BBITIOJIHCHUA HpO(l)eCCI/IOHaJH)HI)IX 3aJa4, OICHUBATh UX 3(1)(1)6KTI/IBHOCTI) 1 Ka4CCTBO.

OK 3. Pemarp npoOnembl, OLIEHWBATh PUCKM U NPUHUMATh PELICHUS B HECTaHJAPTHBIX
CUTYyalUsX.
OK 4. OcyiecTBIATh MOUCK, aHAJN3 U OLEHKY MH(POpMaIuU, HEOOXOAUMOMN JIJIsl TOCTaHOBKU

" pCHICHUMA HpO(l)eCCI/IOHaHBHLIX 3aaay, HpO(i)eCCI/IOHaJ'IBHOFO " JINYHOCTHOT'O Pa3BUTHA.

OK 5. Hcnonb3oBars MH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTUU JUIs
COBEPIIIEHCTBOBaHUS MTPO(PECCHOHATLHOMN e TEIHHOCTH.

OK 6. Pabotath B KOJJIEKTMBE M KOMaHze, oOecreuuBaTh €€ cruioueHue, 3((HEeKTUBHO
o01aTbest ¢ KoJUIeraMu, pyKOBOJICTBOM, IIOTPEOUTEISIMH.

OK 7. CraBuTh 1M, MOTHUBHUPOBATH JICSITEIBHOCTH MOJAYUHEHHBIX, OPTaHU30BBIBATH U
KOHTPOJIMPOBaTh UX pabOTy C MPUHATHEM Ha ce0s OTBETCTBEHHOCTH 3a pPe3yibTar
BBIIOJIHEHUS 3aJaHUN.

OK 8. CamocTOoATeNbHO OINpeNeNATh 33aa4u MPO(ECCUOHATBHOIO U JTMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA camMo00pazoBaHUEM, OCO3HAHHO TUTaHUPOBATh TIOBBIIIICHHE
KBaJIM(DUKAITIH.

OK 9. BbITh TOTOBBIM K CMEHE TEXHOJIOTUH B MPOPECCHOHATBHON AESITETbHOCTH.

OK 10. VcnonHATh BOMHCKYIO 00s13aHHOCTD, B TOM YHUCIIE

C MPUMEHEHHUEM IMOTYYEHHBIX MPOo(eccroHaNbHBIX 3HaHUHN (N1 FOHOIIEH ).




IIM.01. «Pa3padoTka, BHeIpeHUE U BeJleHHe TEXHOJOTHYeCKHUX MPOIeCcCOB TEPMHUUYECKOH M XUMHUKO-TEPMUYECKOil 00

3 TEMATHYECKHWH IIJIAH MPO®ECCUOHAJIBHOI'O MOAY.JIA

a00TKH MeTAJJIOB»

O0bem BpeMeHHU, OTBe/ICHHbII HA 0CBOCHUE

IIpakruka
MEKIMCHUIUIMHAPHOIO Kypca (KypcoB)
CamocTosiTeIbHAS
Bcero O0s3aTenbHast ayIUTOPHASA yuyeOHast
pabora IIpousBoacTBeHHast
4acoB HArpy3Ka o0y4yaionierocs
Koapr o0y4aromerocs (o nmpoduiro
HanmenoBanus pa3ienon (maxc.
npodeccHoHATBHBIX * B T.4. CHeUAILHOCTH),
. Npo(hecCHOHAIBHOT0 MOXYJISA yuebHas B T.4., B T.4., Yueonas,
KOMIeTeHIu i JaGopaTopHbIe 4acoB
HazpysKka u KypcoBasi KypcoBasi 4acoB |,
Bcero, padoThI U Bceero, ecnu npedycmompena
NpAKmuKu) pa6ora pabora
4acoB | MpaKTH4YecKHe 4acoB paccpedomouennas
(mpoekr), (npoekr),
3aHATHS, npakmuxa)
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K 1.1 MIK.01.01 TexHOMOTUS TEPMUYECKOTO
IIK 1.2 MIPOU3BOJICTBA 629 410 86 30 219
[K 1.3 MAK.01.02 Apromaru3zanus
IIK14 TEXHOJIOTHYECKUX MIPOIIECCOB 42 28 18 14
K 1.5
IIK 1.6 MJIK.01.03 OGopyznoBaHue
TePMHUYCCKHUX IIEXOB 63 42 20 21
IIpou3BoacTBeHHAs1 MPAKTHKA (TI0
POGUITIO CICIUATEHOCTH) 144
YueOHasi npakTUKA:
Tepmudeckas 36
PacuetHo-Tpaduueckas 36
Bceero: 734 480 124 30 254 30 72 144




3.2. COAEP KAHUE OBYYEHMUS 11O HPOPECCUOHAJIBHOMY MOAYJIO (IIM)
IIM 01. Pa3paborka, BHepeHHe U BeleHHe TEXHOJIOTMYeCKHUX MPoIecCOB TEPMUYECKOH U XUMHKO-

TepMHYecKoi 00padoTKN MeTaLI0B

HaunmenoBanue Coaep:xaHue y4eGHOro MaTepuaa, jadopaTopHble padoThl H MPAKTHYECKHE OobeM | YpoBeHb
pa3zzeioB 3aHATHS, CAMOCTOSITEIBLHAS padoTa 00yyaroIuXcsl, KypcoBasi padoT (IIPoeKT) YacoB | OCBOEHMsS
npogeccCHOHAILHOTO (ecau npedycmompenut)
moayJs (IIM),
MEXIHCIUIITNHAPHBIX
KypcoB (MJIK) u Tem
1 2 3 4
Pasznen 1 MJIK 01.01 TexHo10rusi TepMUYECKOr0 MPOU3BOACTBA 410
Tema 1.1 Teopus Coaep:xanue 64
TepMHUYeCKOii 1. | Teopusi Tepmuyeckoii 00padoTKH. 2 1
00padoTku [TonsiTHEe 0 mpouecce TepMHUUYECKOil 00pabOTKM, OCHOBHBIE €€ IapaMeTphl.
I'padukn (cTpyKTypHBIE CXEMBI) TEXHOJIOTHYECKHX IPOIECCOB MPOCTOH H
CJIOYKHOM TepMHYECKOH 00paboTKH.
2. | Knaccupukauusi BUIOB H IPOLECCOB TEPMUYECKOI 00padoOTKH. 2 1
OCHOBHBIE BUJBI TEPMHYECKOH 00paOOTKH: COOCTBEHHO-TEpMHYECKas,
XUMHUKO-TepMHUYEcKast U feopMannoHHO-TepMHUYECKasl.
Tepmudeckas obpaboTka: TpeaBapuTeNbHasl, OKOHYATEeIbHAs u
JOTIOJTHUTENbHAS.
Kraccudukanus mpoueccoB TepMHYecKoil o0paboTku. Tepmuueckas
00paboTKa U AnarpaMMa COCTOSTHHSI.
3. | TexHoJiorusi HarpeBa. 4 2
OneMeHTBl Tpolecca TEPMHYECKOH 0OpaOOTKH: HarpeB, BBLICpIKKa,
OXJIaXJeHHe. MeToapl onpeneieHHs BpeMeHH HarpeBa. HoOpMbI BBIICPIKKH
[IpY HarpeBe, NPUHATHIE B IPOU3BOJACTBE. PexxuMBI Harpesa.
Bunel nedssix 3arpy3ok. XUMHUYECKOE BO3ZACHCTBHE HarpeBarolleid Cpelbl:
OKHCIJIeHHE 1 00e3yTIepOKUBaHNE, UX BIUSHUS Ha CBOICTBA JeTalei.
Crnoco0bl 3alIUThl OT OKUCICHUS U 00€3YTJIepOoKUBaHUS TPH TEPMHUYECCKON
0o0paboTke: MNpHUMEHEHHE 3allUTHBIX aTMoc(ep, 3allUTHBIX ITOKPBITHI,
pacIUIaBIEHHBIX COJIEH; HArPEB B MHEPTHBIX Ia3ax U B BaKyyMe.
4. | Orxur. 4 2

Orxur 1 pona:

Judy3noHHBIH, pEeKPUCTAILIM3AIMOHHBIN, YMEHBINAIOMWNA BHYTPEHHHUC
HaIpsDKSHUS: Ha3HAUCHHUE, PE)XKUMBI, BINSHUE Ha CBOICTBA.

Orxur 2 poja:

[omHBIN, HEMONHBIN, W30TEPMHUUYECKHUH, CHEPOHTUIUPYIOMINI: Ha3HAUCHUE,
PEXXHMMBI, BIUSTHUE Ha CBOWCTBA, MPEUMYILECTBA H HEJJOCTATKH.
Hopmanu3oBaHHBIA OTXKHUT (HOpMalIH3allus): Ha3HAUEHUE, PEKUMBI, BIUSHUE
Ha CBOMCTBA, MPEUMYIIECTBA.

Buner 6paka mpu OTXKHre M HOpMalW3allMM: HEJOTPEB, IEPErpeB, HMEPEKOT.
IIpyauHBIl BO3HMKHOBEHMS Opaka, Mephl MPEIYNPEXAEHHS M CIOCOOBI
HCTIPaBJICHUSL.




3akaJjka M OTIycCK.

OO0mrast XapaKTepHUCTHKA U Ha3HAYCHHE 3aKAIKH. BianusHne TeMnepaTypsl
3aKaJIKK Ha CTPYKTYPY Y CBOMCTBA 3aKaJICHHOW CTaJH.

Oxnaxgaronie cpeas! npu 3akanke. CKOpoCcTh OXJIaXKICHHS CTaH B
Pa3IMYHBIX 3aKATOYHBIX cpeax (Boaa, BOIHBIE paCTBOPHI, MAClIO, PacIUIaBbl
COJICH, IIeIoYeH, METaJUIOB, BOAOBO3AYIIHAS CMECh, CHHTETHIECKIE
3aKaiouHbIe cpelbl). OXIIaKICHHE B TOTOKE OBICTPOIBHIKYIICHCS BOMIBI.
3aKaqMBacMOCTb U MPOKAIMBAEMOCTh CTain. DaKTOpHkI, BIUSIONINE HA
MpOKAIUBaeMOCTh. CIIOCOOBI OTIPE/ICTICHHUS TPOKATUBACMOCTH (10 H3JIOMY,
WU3MEPEHUEM TBEPJIOCTH IO CEUCHUIO U JJTHHE 00pa3ia).

KpuBsie ¥ MOIOCKH MPOKATHBAEMOCTH.

O603Hauenus npokaiueaemoct mo 'OCT.

Crioco0bI 3aKaiiki: HeTIPEepBIBHAS, IPEPBIBUCTASL, 3aKaJKa C CAMOOTITYCKOM, C
MOJCTY)KABAaHUEM, CTYIICHYaTas, H30TepMUUECKasi, CTPYITHAS.
[IpenmymiecTBa, HEAOCTATKH U OOJIACTH MIPUMEHEHHS KaXI0To crocoba
3aKaJKd. 3aKanka ¢ 00paboTKOH XOJI00M.

OTmyck craiu: BUAbl (HU3KUN, CpETHUI, BEICOKHIT), BINSHIE Ha CBOICTBA
3aKaJICHHBIX CTAJICH.

JledexThl, BO3HUKAIOIIUE MPH 3aKalIKe (HEIOTPEB, IEPErpeB, MEePEKor,
nedopmanus, KOpooJieHHE, 3aKATIOYHBIC TPEIIUHBI).

Bunst 6paka npu otmycke. [IprdrHbI UX BOZHUKHOBEHUS, CIIOCOOBI
YCTpaHEHUs M MEPHhI MPeaypexkacHus Opaka. CTapeHHe CTallu: BUIIBI,
PESXKUMBI, BIUSTHHUE HA CBOMCTBA.
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IloBepxHOCTHASI 3aKAJIKA CTAJH.

IToBepxHOCTHAs 3aKayKa: Ha3HAUCHHE, IPEUMYIIECTBA, HEAOCTATKH, METOIBI
(TBY, nazepoM, B 3IEKTPOIHUTE, TA30BBIM IDTAMEHEM).

[ToBepxHOCTHAs 3aKayKa ¢ HHAYKIHOHHBIM HarpeBoM TBU: dpusndeckue
OCHOBBI, IPHHIUIIATIBHAS CXeMa HarpeBa, TEPMUICCKAC U AICKTPIHUCCKUC
TapaMeTpsl, BEIOOP PallMOHANBHBIX PEKUMOB HHAYKIIHOHHOTO HarpeBa.
Cranu 1y MOBEpXHOCTHOM 3aKaJIK! ¢ MHIYKITHOHHOTO HarpeBa. HAYKTOPHI
quist Harpesa etaneid TBU. CiocoObl BrIcOKOYAcTOTHOI 3akanku. [Ipomeccs
OTITyCKa U CAaMOOTITYCKa MPH UHIYKIIMOHHOM 3aKaJKe.

IToBepxHOCTHAsI 3aKaJiKa IPU HArPEBE J1a3epoM: (PU3HIECKIE OCHOBHI,
MpUHIMIHATIbHAS cXeMa HarpeBa, BIMsSHUE Ha CBOWCTBA, MPEUMYIIECTBA U
0071aCTh IPUMEHEHHUS.

[ToBepxHOCTHAs 3aKalika IIPH HArPEBE B AJIEKTPOJIUTE: CYITHOCTh METO/1a,
JIOCTOWHCTBA, HETOCTATKH U O0JIACTD MTPUMEHCHHSI.

[ToBepxHOCTHAs 3aKaliKa C ra30IUIAMEHHBIM HATPEBOM: CYITHOCTh METO/1a,
(hakTOpPHI, BIUIOMINE HA KAYECTBO 3aKAJICHHOTO CJI0sI, CIIOCOOBI 3aKalKH,
MPEUMYIIECTBA, HEAOCTATKA M 00JIACTh IPUMCHEHHUS.

Tepmomexannuyeckasi 00padoTkKa cTajau.

Ocnosusle Buasl — HTMO, BTMO, IITMO, TexHOIOrHYeCKHE CXEMBI HX
BBHITIOJTHEHYSI, BIUSHUE HA MEXaHMUECKHE CBOMCTRA , MPEUMYIIIECTBA,
HEJIOCTAaTKU B 007aCTh MPUMEHEHHSL.

Jlabo

aTopHbIe PaGoThI

26

Jlabopatophas padota Ne 1.

[IpoBenenue HOpMAU3aIUU YTIEPOAUCTON U JIETUPOBAHHON cTau (MK
YTIEPOJUCTON CTANN C PA3IMYHBIM COJEPKAHUEM YTIIEPOJIa).
OrnpeneneHne BIUSHUS HOPMAIU3AIMK Ha CBOMCTBA CTaJIeH.

JlabopatopHas padota Ne 2.

N3ydenue omnpeneeHUs TPOKATHBACMOCTH CTaIM METOIOM TOPIIOBOM
3aKaJIKH.

TocTpoeHwe KPHBOI IPOKATHBAEMOCTH.

JlabopatopHas pabota Ne 3.

[IpoBeeHne 3aKaIKK U OTITyCKa YIIIEPOIUCTON CTalH C Pa3IMIHbIM
coJiep>kaHueM yriiepoja. OnpeeneHue BIUSHUS 3aKUIKU U OTIIyCKa Ha
TBEPAOCTH CTAJIH.

JlabopatopHas padora Ne 4.
[IpoBeaeHue oTmycka yriaepoaucToil cranu npu remneparype 200 oC.

JlabopatopHas padora Ne 5.
TIpoBe/IeHne OTITYCKa yIIePOIUCTOl cTam npu Temmeparype 400 °C.

6.

Jlaboparopnas pabota Ne 6.
TIpoBe/IeHne OTITYCKa yIIePOIUCTOl cTam npu Temiepatype 600 °C.

HpaKTuquKue 3aHATUSA

1. | Bunsl Tepmuyeckoi 06paboTKH
2. | Buapl 6paka npu oTXKHIe 1 HOpMAJIHM3AIHN
3. | Buabl Opaka npu 3akajike U OTIycKe







1

Tema 1.2
XHUMHKO-
TepMUYecKas
oopaborka (XTO).

Cone

JKaHHe

34

Oo0masn xapakrepucruka XTO.

Hasnauenue, BUABL, MPEHMYLIECTBA U HEIOCTATKH 110 CPABHEHHUIO C IPYTUMH
BHAMH MTOBEPXHOCTHOTO YIPOYHEHHSI, 001aCTh MPUMEHEHHS.

Tpu sneMeHTapHbBIX mporecca, npoucxomumx mpu XTO, MeXaHH3MBbI
quby3un; BIUSHEE Pa3IHYHBIX (PAKTOPOB M NPEIBAPUTENBHOI TOATOTOBKU
JieTasei Ha nporece auddysun.

emenTanus.

CymHOCTh, Ha3HAUYCHUE U BUIBI IEMEHTAINH. LleMeHTyeMbIe CTaH.
[Toxroroska meraieil K IIEMEHTALIMH U CITOCOOBI MECTHOM 3aIlUThI
MTOBEPXHOCTH JIETATH OT [IEMCHTAIHH.

Lemenrtamuss B TBepAOM KapOopu3aTope ¥ IIEMEHTalus IacTaMu:
TEMIEPATYpPHBIH PEXUM, MPOIODKUTEIBHOCTh, XHMH3M IIporecca U
TEXHOJIOTHS LIEMEHTALMH.

l'a3oBas neMeHTH3aNUsA: €¢ MPSUMYIIECTBA, BUBI KapOIOpHU3aTOPOB (Ta30BHIC
Y JKUJIKKE), XUMH3M IIpoIiecca.

IemeHTamusi Ta30BBIM KapOOpU3aTOpOoM (MPUPOMHBIA Ta3 M 3HAOra3) U
JKUJIKHM KapOIOpU3aTOPOM: PEIKUM IMOJIA4X KapOropu3aTopa, TeMIepaTypHBIH
pexuM U OPOJOKUTEIBHOCTD. IlemenTanus BBICOKOXPOMHUCTBIX
HEPKABEIOILUX CTaJIECH.

LemeHTAIUS B «KHILAMIEM» CIIO€, TEXHOJOrHIeckne ocodeHHoCcTH. KOoHTpOoIh
KagecTBa IICMCHTOBAaHHBIX [eTajlle: CTPYKTypa, TIyOMHa W TBEpHOCTb
LIEMEHTOBAHHOI'O CJIOS.

Tepmudeckass 00pabOTKa IIEMEHTOBAHHBIX IETalei: PEKUMBI, CTPYKTYpa H
MEXaHHUYECKHUE CBOHCTBA, AC(EKTHI, NMPUYMHBI BOSHUKHOBCHHS H CIOCOOBI
npenynpexacHus. MeponpusaTus 1Mo oXpaHe OKpPYKarolel Cpeibl.

A3oTHpOBaHHe.

CyHlHOCTL, Ha3zHa4YCHUE, NPECUMYIICCTBA, HCAOCTATKNU U BUJIbl a30TUPOBAHUA.
JlarpaMma COCTOSTHHSL CUCTEMBI 5KeJI€30-a30T U CTPYKTYpa a30THPOBAHHOTO
CJI0 JKene3a.

Pexumebl a30TUPOBAHUA U TCXHOJIOTUYCCKUC OCO6eHHOCTI/I HX BBIIIOJIHCHUS.
Crioco0bl COKpaleHus JJIUTCIbHOCTH U MOBBIIICHUA Ka4€CTBAa a30TUPOBAHUA.
KoHTpons KauecTBa a30THPOBAHHBIX JeTanei: 1e(eKTh 1 CIOCOObI NX
npeaynpexaeHus. MeponpusiTus o oxpaHe OKpYKarollei cpepl.

HurpouemMeHTallsl U HHAHUPOBAHHUE.

HutporemeHTalus: CyIHOCTb, HA3HAYCHUE, BUJIbI, IPEUMYIIECTBA 110
CPaBHEHHUIO C [IEMEHTAIUCH.

Oco0eHHOCTH COBMECTHOM MU dy3uH B CTAllb a30Ta U YrIIEpO/Ia.
HutporiemeHTalus: BBICOKOTEMIIEPATYPHASI, C IPUMEHEHHEM
TPpUOTAHOJIAMHWHA, HU3KOTEMIIEPpATYypHAA UIA PEKYUIECTO UHCTPYMECHTA U3
OBICTPOPEXKYIIEH CTaNH.

JledexThbl 1 Mephl UX MPEaYIpPExICHHS.

LlnanupoBaHue: Ha3HAUCHHUE, CIIOCOOBI, XUMH3M TIpoIIecca.
JKuakocTHOE ¥ ra30BO€ IMAHUPOBAHKE: TEXHOJOTHS, PEXKHM, CTPYKTypa H
CBOMCTBA [IMAHUPOBAHHOTO CJIOSI.

[{uanupoBaHue UHCTPYMEHTA U3 OBICTPOPEIKYIIUX CTATICH.
Tepmudeckasi 00pabOTKa IMAHUPOBAHHBIX JICTAJICH.

JedexTsl 1 KOHTPOJIb HAHUPOBAHKS. MepOIpUsITHS 110 OXpaHe
OKpYXaIolIeH cpe/ibl.

JAuddy3nonHoe HachIIeHHEe METANJIAMH M METAJIOUIAMH.

OO1mue cBeieHNs O HACHIIIEHNH METaUIaMH ¥ METaITIOUIaMH,
sKOHOMHYECKast 3¢ (HEKTUBHOCTH MPOIECCOB AH((HY3HOHHOT'O HACHIICHHS.
AnutupoBaHHe, XpOMHPOBAHNE, CUIIMLIUPOBaHUE, OOpUPOBAHHE,
cyns(GuIupoBaHue U cynbponnanupopanre. HazHadeHue, CynHOCTb,
PEXHUMBI M TEXHOJIOTHYECKHE 0coOeHHOCTH TporieccoB. CTPyKTypa, CBOMCTBA
u nedexTs! AnhHy3HOHHBIX C10eB. MeponpusTHS [0 0XpaHe OKPYKAIOIeH
Cpenpbl.

l'[paKTuquKue 3aHATUSA

1.

Osnaxomirenue ¢ texnosorueit XTO peraneii.

2.

N3ydenne MUKpOCTPYKTYpHI eTaneit mocie XTO.

KonTponbnbie padoTsl

1.

Ob6s3arenpHas KOHTpOIbHAS paboTa Ne 1.

10




1 2 3
Tema 1.3 Conep:xanue 22
Tepmuueckas 1. | Tepmuyeckasi 06paGoTKa 6e10ro UyryHa. 8
00pa0oTka 4yryHa. I'paduTuzupyromuii oTxKUr 6€JI0T0 YyTryHa HA KOBKHUIL, €r0 PEXnM,
TEXHOJIOTHYECKHE 0COOEHHOCTH. BiusHue pexxnma oTxKHIra Ha CTPYKTYpY H
CBOMCTBA KOBKOTO YyryHa, CIIOCOObI HHTEHCU(PUKAIINH TPAQUTH3UPYIOILETO
OTXKHUTa OeJIOro YyryHa.
2. | Tepmuueckasi 06paGoTKa ceporo, KOBKOro  BLICOKOMPOYHOr0 YyryHa. 10
OTXKHT: HU3KOTEMIIEPaTYPHBIH CMSTYAIOINI, HOPMaJIN30BaHHBIH,
BBICOKOTEMIICPATYPHBIN ITpadUTH3UPYIOMIHN (I yCcTpaHEeHUs oTOena).
HckyccTBEHHOE CTapeHHE OTIMBOK U3 CEPOTo UyTyHa.
3akanka: 0ObeMHas! HEMPEPBIBHAS, H30TEPMUIECKas], HOBEPXHOCTHAS
MHAYKIMOHHAs. OTIyCK 3aKaJIeHHOTO YyT'yHa: PEXKHM, BIMSHHE HA CBONCTBA.
IpakTHyeckue 3aHATHS. 4
1. | O3HaKOMJICHHE C TepMUIECKoil 00paboTKoil yyryHa
Tema 1.4 Coaep:xanue 60
Tepmuueckas 1. | Tepmuueckasi 06paGoTKa ATIOMHUHUEBBIX CILIABOB. 8
00padoTKa HBETHBIX OTXHUT aTFOMAHUEBBIX CIUIABOB.
METaJJIOB U X Tepmuaeckast 00paboTKa 1ehOpMUPYEMBIX ATFOMUHUEBBIX CIUIABOB: PEXKUMBI,
CIUIABOB. BIIMSTHUE TEMIIEPaTyphl CTAPEHNUS HA CBOWCTBA AypAIIOMHUHA. XapaKTepHCTHKA
TEXHOJIOTHYECKHX PEXHMOB TEPMHYECKON 00paboTKH nedopMupyeMbIx
AJIIOMHUHHCBBIX CIIJIABOB. TepMI/IquKaH 06pa60TKa JIMTEHHBIX aJTIOMHUHHUEBBIX
CILJIaBOB.
2. | Tepmuueckasi 06paGoTKa MArHHEBBIX CILJIABOB. 8
OTXXHUT MAaTHUEBBIX CILUIABOB. TEXHOJIOrHYECKUEe OCOOCHHOCTH.
Tepmudeckast 00pabOTKa MarHUEBBIX CILIABOB.
D¢ dekTt ynmpouneHNs MarHUEBHIX CIIABOB IIPU TEPMHUYECKON 00paboTKe.
3. Tepmuueckasi 06padoTKa MeJIM U MEIHBIX CILIABOB. 8
PexxnMbl OT’KHTa MEIN | CIIJIABOB HA OCHOBE ME[IH.
3akainka ¥ CTapeHHUE CILUIaBOB HA OCHOBE MEIIH.
Brusare Tepmudeckoit 00pabOTKH Ha CTPYKTYPY M CBOWMCTBA JIATYHEH U
OpoH3.
4. | Tepmuueckasi 06padoTKa )KaAPONMPOYHDIX, KAPOCTONKHUX CTAJIEH U cTaNel 12
CIJIABOB € 0COOBIMH CBOHCTBAMH.
YnpouHsitommas TepMuueckas 00paboTka KaporpOUYHbIX, XKapOCTONKHX
CTaJlell U cTaeil U CIUTaBOB C OCOOBIMU CBOWMCTBAMU: 3aKajlKa U CTapeHHE,
BUbI, HA3HAYCHUEC, PEIKUMBI, TCXHOJIOTHICCKUEC OCO6CHHOCTI/I, BJIUSAHHUC
CTPYKTYpbI Ha CBOICTBA.
5. | Tepmuueckasi 06padoTKa TUTAHA U THTAHOBBIX CIIJIABOB. 10
OTXHT TUTAHOBEIX CIIIABOB: BUbI, HA3HAYCHUEC, PEIKUMBI, TCXHOJIOTUICCKUEC
0COOCHHOCTH.
BakyyMHBIH OT)KUT THTaHa U €T0 CIUIaBOB.
PexxnMbl 3aKaIKy U CTapeHMS] THTAHOBBIX CIUIABOB, BIMSIHUE CTPYKTYPHI HA
CBOIICTBA.
TepmomexaHnueckasl 1 XHMHKO-TepMHUUecKast 00paboTKa THTaHOBBIX
CILJIaBOB.
JlabopaTopHbie paGoThbl. 4
1. | TIpoBesenue 3aKaNKy M CTAPEHHE JyPATIOMHHA.
IIpakTHyecKue 3aHATHSL. 10

1. | O3HakoMJIEHHE C TepMHYECKOI1 00pab0TKOM MarHUEBbIX CIJIABOB

2. | O3HaKOMIJIEHHE C TEPMHUYECKOM 00pabOTKOM OPOH3.

3. | O3HaKOMHMTCSI C TEXHOJIOTUEH TEPMUUYECKON 00pabOTKHU U3IEIHI 13
JKapOIPOYHBIX, KAPOCTOWKHX U CTaJeil U CIUIABOB C 0COOBIMU CBOMCTBAMHU

4. | O3HaKOMJICHHE C TEXHOJIOTHEH TePMUUECKOH 00padOTKN H3AETHH U3

THTAHOBOT'O CIIJIaBa.

11




1

Tema 1.5
Tepmuueckas
oOpadoTka
nonypadpuKaToB u
CBAPHBIX
KOHCTPYKIHIA.

Cone

JKaHHe

32

Tepmudeckasi 00padoTka noaygadpukaros.

Tepmuueckast 00pabOTKa CTaNbHBIX OTJIMBOK: IIPEIBAPUTEIbHAS U
OKOHUaTeNbHast TepMHYecKasi 00padOTKa OTIIMBOK U3 YIIIEPOJUCTHIX U
JIETHPOBaHHBIX cTaneld. CTpyKTypa M CBOMCTBA OTIMBOK I1OCJIE TEPMUIECKOM
00paboTKH.

Tepmuueckast 00paboTKa HOKOBOK: NPEBAPUTENIbHASL M OKOHYATEIbHAs IS
HOJTy4eHHS 3aJAHHBIX CBOMCTB.

Tepmuueckast 00pabOTKa COPTOBOrO MPOKATa U3 YIIICPOAUCTON H
JIETUPOBAHHOM CTaJIN.

TepmomexaHndeckas 00paboTKa mpokara.

Tepmuueckast 00pabOTKa IIPOBOJIOKH: BOJIOUCHUE M IATCHTHPOBAHKE; OTIKUT,
PEXKUMBI 3aKaJIKH ¥ OTITycKa. TepMuueckas 00paboTKa NpyKUHHOIM
MPOBOJIOKH.

Tepmuueckast 00pabOTKa JIMCTOBOTO MTPOKATa: BUIBI U PEXKUMBI TEPMHUUYECKOM
00paboTKU XOJIOAHOKATAHOH U rOpSYeKaTaHOW CTau.

BrnusiHue MUKPOCTPYKTYpBI 110CJIE TEPMUYECKON 00padOTKH Ha
MITaMITyeMOCTb CTaJIH.

Tepmuueckast 00paboTKa TPYO: BUABI U PEKUMBI TEPMUYECKON 00paboTKH
ropsiYeKaTaHbIX, XOJIOJHOKATaHbIX TPYO.

20

Tepmuyeckasi 00padoTKa CBAPHBIX KOHCTPYKIUIA.

IIpyuMeHeHMe cCBapHBIX KOHCTPYKIMI B MAIMHOCTpOeHUH. Pacnipenenenue
temniepaTypsl B 3TB (30He TepMHudIecKoro BIUSHHMS), XapaKTepPHbIE
CTPYKTYpPHBIE 30HBI.

OcTaTouHBIE CBAPOYHBIE HATIPSKECHHUS.

HasnaueHue 1 pexXHMBbl TEPMUYECKON 00pabOTKH CBAPHBIX KOHCTPYKIMH 3
YIIEPOJUCTHIX U JETHPOBAHHBIX CTasIeH.

Cnoco0bl HarpeBa IpH TEPMUYECKOH 00pabOTKe CBAPHBIX KOHCTPYKIHH.

HpaKanecmle 3aHATHUSA.

1.

O3HaKOMHTBCS C TEXHOJIOTUEH TEPMUIECKONH 00pabOTKU CBapHBIX
KOHCTPYKLMH (nm nosryadpukaroB).

Tema 1.6
Tepmuyeckas
oOpaboTka
HHCTPYMEHTA.

Copne

JKAaHHE

46

1.

TepMudeckasi 00padoTKa pexKylero HHCTPYMeHTa.

OCHOBHBIE BH/IBI PEXYIIET0 HHCTPYMEHTa (pe3lipbl, cBepiia, hpe3bl, IIALKH 1
Jp.), MX Ha3Ha4YEeHUE, YCIOBUS PabOThl, MaTepHaIbl, IPUMEHSEMBbIE JIJIs
M3TOTOBIICHHUS PEXKYIIEr0 HHCTPYMEHTA B 3aBUCUMOCTH OT yCIIOBHH paboTHI.
OO1mue 3aKOHOMEPHOCTH TEPMHUYECKOH 00pabOTKN PEKYIIEro HHCTPYMEHTA.
[IpenBapurenbHas TepMuueckas 00paboTKa 3ar0TOBOK PEXKYIIEro
MHCTPYMEHTA: Ha3HaYCHUE, PEXKNUMBI, IpaUKH.

OxoHuaTenbpHas TepMUYecKas 00paboTKa HEJIFHOTO U COCTaBHOTO PEXYILETO
HHCTPYMEHTA: PEXHUMBI, TepMUYeckasi 00paboTKa pexyIeil 1 XBOCTOBOM
9acTH, rpaduKu.

JononuurensHas TepMuueckasi 00paboTKka pexyIero HHCTpyMeHTa!
Ha3Ha4YeHHe, PeKUMBI, Tpaduku.

ITpumeps! TepMudeckoit 06pabOTKH Pa3TUUHOTO PEXKYIIETO HHCTPYMEHTA.
TexHoMIOTMYECKHE KapThl U TpapuKH TEPMUIECKOi 00paboTKH pexyIIero
MHCTpyMeHTa. MeponpusITus 1o oXpaHe OKpY)Kalolei cpepl.

16

Tepmuyeckasi 06padoTKa IITAMIOBOI0 MHCTPYMEHTA.

Buzpl mrramnos xosogHOTO AeopMUpOBaHHUS.

Hasznauenue u ycnoBust pabotsl. Ctany, IpUMEHsIEMBbIe U X U3TOTOBJICHUS
B 3aBHCHUMOCTH OT yCJIOBHH 3KcIuTyatannu. Tepmudeckas o0paboTka
IITaMIIOB XOJIOJHOTO Ae(hOPMUPOBAHUS U3 PA3INIHBIX CTAJIEH, PEKHMBI,
TEXHOJIOTHYECKHE OCOOEHHOCTH.

Buer mramnos ropsigero gedopmuposanus. HazHaueHue u ycioBust paboTEI.

Cranu, npuMeHseMBbIe IUISI UX NU3TOTOBJICHHUS B 3aBUCHMOCTH OT yCIOBUIA
sKcIuTyaTary. Tepmudeckas 00paboTKa IMTaMIIOB TOPSYETO
Je(OPMHUPOBAHUS U3 PA3IMIHBIX CTANEH, pEXKUMBI, TEXHOJIOTHIECKHE

ocobeHHOCTH. TexHoTorndecKne KapThl U TpauKN TepMUIECKOil 00pabOTKH.

12

12




2

Tepmudeckast 00padoTKa H3MEPUTEJbLHOT0 HHCTPYMEHTA.

Buzpl n3mepuTensHOro MHCTpYMEHTa (1a0JIOHBI, YTOJIKH, THHEHKH,
KaJmOpbl, CKOOBI U JIp.), UX HA3HAUCHHE U YCIIOBUS pabOTHI.
[IpenBapurenbHas, OKOHYATEIbHAS U JIOTIOJIHUTEIbHAS TEPMUYECKAst
00paboTKa H3MEPUTEIHLHOTO HHCTPYMEHTA. PeXXUMBI, TEXHOJIOTHYECKHE
0COOEHHOCTH.

TexHoMOTHYeCcKHe KapThl ¥ TPaQUKH TEPMUIECKOH 00pabOTKH.

IIpakTnyeckue 3aHATHSA.

1.

O3HaKOMHTECS C TEXHOJIOTHEH TEPMHYECKON 00pabOTK! PEXYIIETo
MHCTPYMEHTA.

2.

O3HaKOMHTECS C TEXHOJIOTHEH TePMHYECKONH 00pabOTKH MITAMIIOBOTO
MHCTPYMEHTA.

Kont

PoJibHbIe Pa0OThI

O6s3aTenpHAst KOHTpOIBHAS paboTa Ne 2.

Tema 1.7
Tepmuueckas
oOpaboTka geraJjei
MAIIHH U
MEXaHN3MOB.

Conae

JKaHHuEe

80

TepMmuyeckasi 00padoTka BaJioB, 0ceii, MoJIyoceii.

Hasnauenue, ycnoBus paboThl U MaTepHAIBL, IPUMEHSIEMbIE IS
M3TOTOBJICHUS KOJICHYATHIX BaJIOB.

Tepmuyeckast 00pabOTKa CTaJbHBIX ITAMIIOBAHHBIX KOJICHYATHIX BAJIOB;
npe/BapuTeIbHas, OKOHYATENbHAasl, MHAYKI[OHHAs [TIOBEPXHOCTHAS 3aKaJKa
1Ieek BajoB. Tepmudeckas 00pabOTKa JIUTHIX KOJICHYATHIX BAJIOB U3
BBICOKOIIPOYHOTO YyTr'yHa.

TepMmuueckas 00paboTKa OCel, MOIyOCei, yCI0BUs paObOTHl U MAaTCPHAIBI,
MMPUMCEHACMBIC JIA UX U3TOTOBJICHUS.

TexHOMOrM4YecKre KapThl M TpaHKu TEPMUIECKOH 00PabOTKU KOJICHYATHIX
BaJIOB, OCEM, NOJyOoCeH.

14

Tepmuyeckasi 06padoTka 3y0UaThIX KoJiec.

3y0uaThle Koyieca; X Ha3HauYCHUE, YCIOBH PaOOThI M MaTEpHAIbI,
HNpUMEHSIEMBIE U UX U3TOTOBJICHUS.

Tepmudeckas 00paboTKa 3y0UaThIX KOJIEC U3 yiIydraeMsIx ctaneid. XTO
3y04aThIX KOJIEC U3 IEMEHTHPYEMbIX, KOHCTPYKIIMOHHBIX CTaseH.
TexHonornyeckue KapTel U rpadguku repmuueckoil 1 XTO 3yOuaThIx KoJiec.

14

Tepmuueckasi 00padoTKa JeTajieil IBUTaTe/Iell BHYTPEHHEr0 CrOpaHus.
YcnoBus pa6OTI)I 1 MaTe€pualibl, IPUMCHACMBIC IJIS1 U3TOTOBJICHUSA BITYCKHBIX
1 BBIITYCKHBIX KJIAIITaHOB [[BHFaTeJ'Ieﬁ BHYTPECHHET'O CTOpaHusl.

PexuMBI U TEXHOJIOTHYECKUE 0COOCHHOCTH TEPMUYECKON 00paboTKH
BBIITYCKHBIX KJIAIIaHOB, CIIOCOOBI MOBLIMIIEHUS UX JOJITOBECYHOCTHU:
ATNTHPOBAHHUE, a30THPOBAHHE.

CBapHble KIIalaHbL.

Pesxumbl TepMuUecKoii 00pabOTKH BITYCKHBIX KIIAIIaHOB.

TexHoIOrHIecKne KapThl U rpaduKu TEPMHUIECKON 00pabOTKH KIIAIIAHOB.

12

Tepmuyeckasi 06padoTKa NPYKHUH U peccop.

Hasnadenue u ycnoBust pabOTHI IPY>KUH U PECCOP B MEXaHU3Max MAallHH.
Marepuainsl U1t ©X U3TOTOBJICHUS.

PexumMbl TepMudeckoii 06paboTKH MPYKUH U3 pa3IMYHBIX CTaJeil,
TEXHOJIOTHYECKHE OCOOCHHOCTH: MPUMEHEHHE ONPAaBOK MPH 3aKaJIKe, IPaBKa
1 OTIIYCK IIOCKUX MNPYXKHUH B Ipeccax.

Tepmuueckas 06paboTKa NPYKHUH CIENHAIBHOTO Ha3HAUYCHUS.
Tepmuueckas 06paboTKa pecCOPHOTO JIUCTA, PEKUMBI U TEXHOJIOTHIECKHE
ocobenHocTH. TMO peccopHbIX JIMCTOB U YIPOYHEHHE JIpOOECTPYIHBIM
HakJsierioM. TexHojorn4eckue KapTsl ¥ rpaduku TepMudeckoit 00paboTkn
NPY>KHH M PECCOPHBIX JINCTOB.

14

Tepmudeckast 00padoTka aerajeil MOJMHITHAKOB.

Hasnavyenue u ycnoBust paboTHI ieTanei Mo JIIMITHUKOB. MaTepuasl,
HpUMEHSIEMBbIE /TS UX U3TOTOBJICHUS.

Tepmuueckast 00paboTKa KOJIEI TIOAIIMITHUKOB, PEXUMBI M TEXHOJIOTHYECKHE
0COOEHHOCTH.

Tepmudgeckas 06paboTKa MIAPUKOB U POIMKOB, TEXHOJIOTHYECKHUE
0COOEHHOCTH HArpeBa M OXJIKICHUSI.

O0BeMHO-TIOBEpXHOCTHASI MHIYKIIMOHHAS 3aKaJKa JeTajei
KPYITHOTa0apHUTHBIX MOIINITHIKOB.

TexHonornyeckue KapTel ¥ rpadukn repmudeckoit u XTO neranei
MOJIIUITHUKOB.

Tepmuueckas 06paboTka feTanei HOJIUITHUKOB U3 IIEMEHTHPYEMBIX CTalle.

14
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1 2 3 4
IpakTHYecKHe 3aHATHL. 12
1. | O3HaKOMHUTBCS C TEXHOJIOTHEH TepMUUYECcKOi 00pabOTKH AeTaneld MaliuH 1
MEXaHU3MOB.
2. | BbIOOp TEXHOJIOIMYECKOTO NPOLIECCa M ONPEeICHUE PEXUMOB Ollepalnit
TEepMHYECKOH 00pabOTKH 3aJaHHOHN JIeTalu.
3 | Cocrasienue rpaduka TEXHOJIOTUUECKOTO IIPOIIECCa TEPMUIECKON
00paboTKH.
4 | CocraBieHue TEXHOJIOTHYECKOH KapThl Ipoliecca TepMUIECKOH 00paboTKu
3aJlaHHOM JeTau.
Tema 1.8. Copep:xanue 22
IlepciekTUBHBIE 1. | DddexTHBHBIE YNPOYHSIOLIYE TEXHOJIOTHH TEPMHYECKOIT 00pabOTKH. 12
MeTO/bI CoBepIIEHCTBOBAHUE TEXHOJIIOTHUECKUX MPOIIECCOB — OJIMH U3 MyTel
TEePMHUYECKOI0 MOBBIIEHHU 3(Q()EKTHBHOCTH 1 KauyecTBa MPOLYKINH.
YIPOYHCHHUS. OO011ie MOHATHS 0 TEPMOIMKINIECKOH 00paboTKe, 0 TePMUIECKOH
00paboTKe U3/ENNil B MArHUTHOM II0JIE, B BAKYyM€, B «KHUIISILIEM CIIOE».
Iepcrextusst XTO.
2. | Tepmuueckasi 06padoTKa ¢ HCMOJIb30BAHHEM 10
BBICOKOKOHLIEHTPHPOBAHHBIX HCTOYHHKOB TeIJI0BOI YHEPrUH.
Co3naHne HOBEHIITNX METOIOB TEPMHUIECCKON 00OpabOTKH € UCTIONB30BaHIEM
BBICOKOKOHIICHTPUPOBAHHBIX HCTOYHUKOB TEIJIOBOM YHEPTUHU, UX BIUSHHUE HA
HaJIeXKHOCTb U JIOJITOBEUHOCTh METAIIIMUECKUX MaTepPHUajoB.
OO111He MOHATHUS O TEPMHUYCCKON 00PaOOTKH C UCIIOJIb30BAHHEM JIa3ePOB,
JJIEKTPOHHO—JIy4€BOTr0 Harpesa. MloHHO—ITy4eBasi 00paboTKa METAIIOB U
CIUIaBOB.
Tema 1.9. Coaep:xanue 20
Hopmuposanue 1. | HopmupoBaHue pagoT no onepanusiM TEPMUYECKOH 00padoTKN M31eauid 6
padoT 1o onepanusaM Oco0eHHOCTH TPYIOBOTO Ipoliecca Iy OTKUre noiydadpukaros. McxonHbie
TepPMUYECKOi 1 JaHHBIC JUIS OIPENICNICHHSI HOPMBI BpeMEHH. PacdeT HOpMBI IITyYHOTO
XMMHKO- BpeMeHH. OCOOEHHOCTH TPYZOBOTO IIPOIIEcca IPH 3aKAJIKe JAeTaIeH.
TepMHYecKOi VcxoaHple faHHbIC AT pacyeTa HOPMbI BPEMEHH.
00paboTKH. 2. | HopmupoBanue pagoT no onepanusiM XUMHKO-TEPMHYECKOi 00padoTKu 4
H3AeIui.
HopmupoBanue paboT 1o onepanusM HEMEHTAINH, a30THPOBAHUS U
1a"upoBanus. OnpeneneHre HOPMbI ITYYHOTO BPEMEHHU.
IIpakTHYyeckue 3aHATHS. 8
1. | Pacdyer HOpMBI BpeMEHH  HOPMBI BEIpaOOTKM Ha MAapTUIO U3AETHHA Ipu
oTepanusaxX 3aKaJK{ U OTITyCKa B Meyax MepUOTUUECKOT0 U HETPEPHIBHOTO
JICUCTBHUSL.
2. | Pacuer HOpMBI BpEMEHH IPHU ONEPALUSIX 3aKaJIKH U OTIIyCKa PEXYIIEro
MHCTPYMEHTA B TIe4axX-BaHHAX.
3. | Pacuer HOpMBI BpeMEHH Ha MAPTHIO U3/ENHUI [TPU ONepaLnsIX 3aKaJIKH C
HarpeBOM TOKaMH BBICOKOM 9aCTOTHI.
4. | Pacuer HOpMBI BpeMEHH Ha MapTHIO n3aenuii no oneparmsaM XTO.
KoHTpoabHbie padoThl 2
1. | O06s3aTenbpHAast KOHTPOJIbHAs pabora Ne 3.
KypcoBoii npoekr 30
IIpuMepHasi TeMaTHKA KYPCOBBIX IPOEKTOB:
1. Pa3paboTaTh NpOEKT yyacTKa TEPMUIECKOI 00pabOTKM B MPOU3BOCTBE MPAMO3yOBIX 3yOUaThIX KOJeC U3
yiyarraemoii cramu 40X. T'ogoBoit 00sem Beimycka — 25000 mryk.
2. Pa3paboTath IPOEKT y4acTka TEpMHUUECKOH 00pabOTKH B MPOM3BOACTBE BHYTPEHHNX M HAPYXHBIX KOJIEI]
paruaNBHBIX MapuKoTMoAMHITHAKOB u3 ctamy LIIX15(IIX15CT). Tomoroii o0beM Boimycka 36000 mTyK.
3. Pa3zpaboTaTh MpOEKT y4acTKa TepMHICCKO 00pabOTKH BTYIIOK 3BeHa TyceHHIsI u3 ctamu 200, ['omosoit
o0beM BhITycka 12000 mTyk.
CamocrosiTesqibHasi padoTa npu n3yuenun pazena 1 IIM 01. (npu Hanu4mu, yKa3bIBarOTCs 3aJaHus) 219
IIpumepHasi TeMaTHKa JOMAIIHUX 3aJaHUI
N3ydenue onpiTa MPOBEACHUS TEPMUUECKON 00padOTKH eTanei n noaydadpukaTtoB Ha 6a30BOM
npeanpusTin. CucremaTndeckas IpopadoTKa KOHCIIEKTOB 3aHATHH, YIeOHON U CIIeIMaIbHON TEXHUIECKOI
JIUTEpaTypHl (TI0 BOIIPOCAM K TJIaBaM YIeOHBIX IOCOOHUH, COCTaBICHHBIM MIPETIOIaBaTeNEM).
[ToxroToBka K TeCTHPOBAHHUIO, KOHTPOIBHBIM paboTaM, KypcOBOMY ITPOEKTY.
IToaroroBka mpe3eHTAaIMii, JOKJIAIO0B 110 TEOPUH TEPMHUIECKOH 00pabOTKH.
[ToxroToBka k 1abopaTopHBIM paboTaM C HUCHOIH30BAHUEM METOIMYECKIX PEKOMEHIANH IPEeToaaBaTes,
odopmireHre 1a00paTOPHBIX padOT, OTYETOB M MOJrOTOBKA K MX 3aIIHTE.
YueOHasi IPAKTHKA (TepMHYecKas, pacueTHO-Tpaduyeckas) 72
IIpousBoacTBeHHAsl NPAKTHKA (110 NPO(QUII0 CIIENHAIBLHOCTH) 144
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Paszgen 2 MJIK 01.02. ABToMaTH3a1isl TEXHOJOTHYECKHX MPOILECCOB.

28

Tema 1
JJIeMEeHTBI
aBTOMATHKH

Cone

JKaHHe

12

1.

OO0mme cBeIeHAS 0 CHCTEMAaX ABTOMATHKH H COCTABJISIIOIINX X
JJIeMEHTaX

Knaccudukarus cucteM aBTOMAaTHKY: TI0 CTPYKTYpe (Pa3OMKHYTHIC, H
KOMOWHHUPOBAHHBIC); 10 HA3HAYCHUIO (I aBTOMATHYECKOTO KOHTPOJIS,
YIpaBJICHUS, PETYTHUPOBAHUS, 3AIUTEHI).

CTpyKTypHBIC CXEMBI pa3IHIHbIX cucTeM. VX HazHaueHue. OyHKIuu
JJIEMEHTOB aBTOMAaTHKU. Kiaccudukaus 31eMeHTOB 10 Ha3HAYCHUIO U

HX BJIMAHUEC HA XapPaKTECPUCTHUKU DJIEMEHTA

npuHIUITY neiicTBrsa. OOmue XapaKTepUCTHKH 31eMeHTOB. OOpaTHBIE CBSI3U U

Yeunaureau U cTabMIM3aTOPBI.

Ha3naueHune, OCHOBHbIE XapaKTEPUCTUKH YCHINTEISI, KITacCH(UKAIUS 110
BUly IPe0Opa30BaHMs CUTHAIOB (C MEXaHWYECKUM IIEpEMEIEHHEM Ha BXOJIE
Y BBIXOJIE); 110 BUY BCIIOMOTATEIbHON 3HEPTUH (THAPABIHYECKHE,
ITHEBMATUYECKUE, MAaTHUTHBIE, SIEKTPOHHBIE U JP.).

HasnaueHue, OCHOBHBIE XapaKTepUCTUKH cTaduian3aTopoB. Kiaccudukanms
110 BUJIY BBIXOJIHOHM BEJIWYHHBI, [10 IPUHIIUITY JEHCTBHSI.

HpaKanecmle 3aHATHSA

1.

Bunsl nepexirouaTeneil u pacpeAeIUTENbHBIX YCTPOUCTB, IPUMEHSIEMBIX B
TEPMUYECKOM NIPOU3BOJICTBE.

Tema 1.2.
Oo0mue cBeaeHUus 00
H3MepeHUsIX
napaMeTpoB
TEXHOJIOTHYECKHUX
MPOLECCOB U
KOHTPOJIbHO-
H3MepPHUTeJbHBIX
npudopax.

Conep:xkanue

10

1.

MeToabl u3MepeHust NapaMeTPOB TEXHOJIOI HYECKHX NMPOLECCOB.
Oo6mrme cBeeHns 00 M3MEPHUTENBHBIX Mpubdopax. VX Kinaccupukanms no
croco0y oTcyera, 110 Ha3HAYCHUIO, 10 BUTY M3MEPSAEMOM BETUYMHBI H JIP.
TocynapcTBeHHas cucTeMa MPOMBIIUICHHBIX IPUOOPOB U CPEACTB
apromatu3anuu [IT'CII3. TIposepka nprbOOpoB.

TeMnepaTypHble IIKaJbI, KJIaccH(pUKaNUA NPHOOPOB 1JIsl H3MepeHus
TeMIepaTyphbl 10 NPUHIUIY JeficTBHSA.

TepMoMeTpbI pacIIMPeHUs: KHUIKOCTHBIE, OUMETATHIECKUE U
JTUIIaTOMETPUYECKHUE.

Oco0eHHOCTH yCTaHOBKH U pabOTHI MPHOOPOB VISl H3MEPEHHS TEMIIEPaTyphl
B KOHKPETHBIX BHIAaX TepMHUYecKoro obopynosanus. Kiaccnpukanms
puOOPOB TSI U3MEPEHNUS JaBJICHNUS: 110 BEJIMYMHE U3MEPSIEMOTO JIaBICHHS,
0 IPUHIMITY ASHCTBUSL.

Tepmonapsl. TUIBI TEXHHYECKUX TEPMOIAp, CIOCOOBI COETUHEHUS TepMOoTap.

IIpakTHyeckune 3aHATHS

1.

[puHIMn paboTs! MPUOOPOB M3MEPEHUsI TEMIICPaTyphl M AABICHUSL.

2.

[TpuHIMD paboTs! MPUOOPOB pacxoia KUAKOCTEH 1 ra3oB

Tema 1.3.
ABTOMATH3UPOBaHUE
CHCTEeMBbI
ynpasJjenus (ACY).

Cone

KaHHC

1.

IIpuMeHenne aBTOMAaTH3HPOBAHHBIX CHCTEM YIIPABJICHHUSA
TEXHOJIOTHYECKHMMH NMPOLECCAMH B TEPMHYECKOM IPOU3BOJCTBE.
Oco6enroctr npumeHeHuss ACYTII B TepMUYIECKOM POU3BOJICTBE.
IMoncucremsr ACYTIL. Crpykrypa u Texuudeckue cpenctsa ACYTII B
TepMHUYeCcKOM npou3BoacTBe. CpencTna comnpsikeHns OBM ¢ 00bekToM.
ITpuMepbl aBTOMAaTU3UPOBAHHBIX TEXHOJIOTHYECKUX KOMIUIEKCOB IS
TEPMUYECKOIN U XUMUKO-TepMUUecKoil 06paboTku. IlepcieKTUBEI pa3BUTHA
ACYTII B TepMHUYECKOM ITPOU3BOJICTBE.

HpaKanecmle 3aHATUSA

12

1.

Pa3zpaboTka U cocTaBieHHE OJIOK-CXEMbI TEXHOIOTHYECKOT0 Iporecca
TepMHUYECKOil 06paboTKH AeTaiu

2.

PazpaboTka u cocraBieHne 0JIOK-CXEMBI TEXHOJIOTHYECKOTO ITpoliecca
XMMHUKO-TEPMUYECKOH 00padOTKH AeTalu

3.

Pa3pa60T1<a HpC)IJIO)I(CHI/Iﬁ 10 BHEAPCHUIO aBTOMaTH3HpOBaHHOﬁ CHCTEMBI B

naboparopuun KMK

CamocrosiTesqibHasi padoTa npu n3yuenun pazena 2 IIM 01. (npu Hanu4Mu, yKa3bIBAIOTCS 3aJaHuUs)

14

IIpumepHasi TeMaTHKa JOMAIIHUX 3aJaHUI

N3yunts cucteMbl aBTOMaTH4eCKOH OJIOKMPOBKHU M 3AIIUTHI, IPUMEHSIEMbIE B TEPMUIECKOM IIPOU3BOJICTBE.
aBTOMAaTHYECKOE PETYINPOBAHUE COCTaBA KOHTPOINPYEMBIX aTMOc(hep. ABTOMaTHYECKOE PeryIMpOBaHNe
CTENEHU TUCCOLMALUU aMMHUaKa MPH ra30BOM a30THPOBAHUU U3YUYEHUE MOHITUN MOAEIUPOBAHUS IIPOLECCOB
TEPMHUYECKON B XUMUKO-TepMHUIECKOil 06paboTku ¢ ucross3oBanneM DBM. [Ipumeps! poboTH3npyemMBbIx
TEXHOJIOTHYECKUX KOMIUIEKCOB B TEXHOJIOTMYECKOM Ipom3BocTBe. KnbepHeTnueckne CHCTeMEl.

15
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Pasnen 3 MJIK 01.03. O6opynoBaHue TepMHYECKHX L[EXOB
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Tema 1.1.
Knaccudukauus
TepPMUYECKHX
neyei u
HarpeBaTeJbHbBIX
YCTAHOBOK.

Cone

JKaHUE

20

1.

Buabl TepMuYecKHX Nedeii 1 HarpeBaTeIbHbIX YCTAHOBOK.
Knaccudukamms TepmMudecKHX Ted4ell ¥ HarpeBaTelbHBIX
YCTQHOBOK IO TEXHOJOTHYECKOMY HAa3HAYCHUIO, HCTOYHHKY
TETIOBOH PHEPIHH, KOHCTPYKTHBHOMY HCIIOJNHEHUIO, IO CTEIICHU
U CcII0co0y MEXaHU3aLUH, TI0 TEMIIEPATYPHOMY PEXHIMY.

Cucrema 0003HaYeHUS! TEPMHUUYECKHX Me4Yed M HarpeBaTeIbHBIX
YCTaHOBOK.

TpeboBanust, npeabsBIseMble K TEPMHYECKUM Ie4aM. Bribop
TUIA 000pYJOBaHMS B 32aBUCHMOCTH OT XapakTepa MPOHU3BOJICTBA.
Bri0op THna Harpesa B nevax.

YcrpoiicTBo pabounx kamep neueil. HarpeBarenpHble yCTaHOBKH,
HCTIOJIb3yEMBIE B TEPMUYECKHUX MEXaX.

Ileun nepuoan4YecKOro geicTBus.

KamepHble neun: razoBsle U daekTpuyeckue. [leun ¢ BO3aylHOM,
3alIUTHOW W KOHTPOJHPYIOUEH arMocdepoil, mX Ha3HaueHHE,
XapaKTEepUCTHKA, KOHCTPYKTHBHBIE OCOOCHHOCTH U 001acThb
IMpUMEHEHHs.  MeXaHM3HpOBAaHHBIE  KAaMEpHbIE  II€YM, HX
JIOCTOMHCTBA M HEAOCTaTKU. Pa3MepHo-mapaMeTpHuecKuil psin
KaMEepHBIX MedeH.

Tleun ¢ BBIABUIXHBIM TI0JOM: Ta30BbI€ U DJJCKTPHUUCCKUEC, HX
KOHCTPYKTUBHBIE 0COOEHHOCTH, Ha3HaueHHeE, o0nacTb
MIPUMECHCHUA, JOCTOHMHCTBA u HCOOCTATKH. Pa3MepHo-
napaMeTpUUECKUil psij IeYeil C BBIABUKHBIM IIOJOM.

[[TaxTHBIE MEYH: Ta30BbIE U NEKTPUUECKUE; UX TEXHOIOTHMUECKOE
Ha3Ha4YeHHe (HarpeB IOJ 3aKaJlKy, OTIYCK, OT)KHUT, U1 XHMHKO-
TepMHUUYECKOH 00paboTKM), XapakTepucTHka. KOHCTPYKTHBHBIE
0COOEHHOCTH, 00J1aCTh MPUMEHEHHS, IOCTOMHCTBA U HEAOCTATKH.
OneBaToOpHBIE  MEYM:  Ta30Bble M JJEKTPUYECKHE,  HX
XapaKTepUCTHKA, KOHCTPYKTHBHBIE OCOOCHHOCTH, HAa3HAYCHHE W
o0nacTp  NMPUMEHEHMUS. PasmepHo-nnapamerpuueckuii  psp
3JIEBaTOPHBIX MEYeil.

Ileun-BaHHEL: ra3soBbl€ MW DJJCKTPUYCCKUEC, C BHCHIHUM U
BHYTPEHHMM HArpeBOM; HX XapaKTEpHUCTHKA, KOHCTPYKTHUBHBIC
0COOEHHOCTH, Ha3HauCHHE u o0nacTh MPUMEHEHUS.
IIpeumymectBa u Hemoctatku. CrocoObl HarpeBa JeTaledl H
HHCTPYMEHTA B )KHIKUX CPEAax.

PasmepHo-nnapameTpruyeckuil ps neuen-BaHH.

Ileun HempepbLIBHOIO AelCTBUS.

IMeun ¢ mararomuM ©W  OyJIbCUPYIOIUM  MOAOM:  HX
XapaKTepUCTUKA, KOHCTPYKTUBHBIE OCOOEHHOCTH, IPHUHIINI
paboThl, Ha3Ha4YeHHe, 00JacTh NPUMEHEHHs, MOCTOMHCTBA W
HEJ0CTaTKU. Pa3MepHO-nIapaMeTpuuecKui psijt edei.
Kapycenpbupie wu ©OapabaHHble TIeUd: UX XapaKTEPUCTHKA,
KOHCTPYKTUBHBIE OCOOEHHOCTH, MPHUHIUN PalbOThHl, Ha3zHauEHHE,
00nacTh NPUMEHEHHs, IOCTOMHCTBA M HEJOCTAaTKH. Pa3mepHo-
rapamMeTpUYUeCcKHUid psiji KapycelbHbIX ¥ OapabaHHBIX MEeYei.
KonBeliepHble M pPONBraHroBble IEYM: HX XapaKTEPUCTHKA,
KOHCTPYKTHUBHBIE OCOOCHHOCTH, HPHHIMI PabOTHI, Ha3HAUYEHHE,
o0nacTp TPUMEHEHWs, JOCTOMHCTBA M HEJNOCTAaTKH. THIIBI
KOHBElepOB U pONBIraHroB. Pa3mepHO-lapaMeTpHUUYEeCKH Pl
KOHBEIEPHBIX U POJIbTaHTOBBIX MEYEH.

TonkaTenbHble  MEYM: Ta30Bble W JJEKTPUUECKUE, Ul
HOpMaJlM3aliy, Harpesa

I0J1 3aKAJIKY, JIJIs1 OTIIYCKa M JUIsl LIEMEHTalUU.
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2

OodopynoBaHue Ui MPOBedeHUsT H30TEePMHUYECKON U CBETJION 3aKaJIKU
Kpatkasa xapakrepuctuka mnedei-aHH. CoOCTaBbl COJISIHBIX U
HuIaKoBbIX BaHH. COCTaB BaHH, TPeOOBAHMUS K COJISIM U IL€I0YaM

3akajo4Hble 0AKH M MALIMHBI.

Knaccudukanus oOopynoBanust il OXiaxaeHus. HemexaHW3UpOBaHHbIC
3aKaJlOYHbIC 0aKu, UX KOHCTPYKIIUH.

TumoBsle MEXaHH3MPOBAHHBIC 3aKAJIOYHBIC OakW, WX KOHCTPYKIUH H
npuHIMn  paboTel. OCHOBBI pacueTa 3aKaJo4HBIX OakoB. OOmacTb
MPUMEHCHUS 3aKaJI0YHBIX 0AKOB Pa3IMYHBIX THIIOB.

Kamepsl 11 peryIupyeMoro OXJIaxJACHUS H3ICHH.

3akajioOYHbIC MaIIUHBI U MPECChI, UX KOHCTPYKIIUHN U HA3HAYCHUE.
KoHcTpyKIus 3aKalouHbIX MAIIMH JJIsi OCEBBIX JIETajel, peccop, 3y0daThix
KOJleC  JIp.

IIpakTHyeckue 3aHATHSA

KoHcTpykiust kaMepHON TEPMUUECKOHN M€Y C HEMOJBUKHBIM [TOJIOM

KoncTpykius u npuHIMI paboThl KAMEPHBIX Ie4eH ¢ BBLABHKHBIM IT0JIOM

KoHCTpyKIus IAXTHBIX ANIEKTPONeYeit

AoWDN

KoHcTpykius KOImakoBbIX neden

KoHCTpyKIHsl 971€BaTOPHBIX Meuei

KoHCTpyKIMs pOJIMKOBBIX M KOHBEHEPHBIX Nedeit

Kouctpykius 6apabaHHbIX meueit

8

KoHcTpyKImsi 0OCHOBHBIX BHJIOB Teuel - BAHH

9

KOHCprKHI/II/I 3aKaJIOYHBIX 0aKOB U MacJI0O0XJIaAUTCIbHbIX YCTAHOBOK

16

Tema 1.2.
JlomoJiHUTEJILHOE,
BCIIOMOTaTe/bHOe

obopynoBanue
TePMUYECKHX IEXO0B.

Coaep:xanue

1.

ObopynoBaHue it NPOMBbIBKH M OYMCTKH.

Knaccudukamus W Ha3HaYCHHE PA3MYHBIX CIIOCOOOB OYHCTKH HW3ICITUI
MOCJIe TEPMUIECKOH 00padOTKH.

MoeuHple MaIIMHBI TEPUOTUIECKOTO W HETPEPHIBHOTO NEHCTBUS, WX
KOHCTPYKLIWH, TPUHIOUN ACHCTBHA, 00NacTh MpuUMeHeHHUs. JlocToWHCTBa H
HEIOCTATKU MOEYHBIX MAIlIWH Pa3IHYHBIX THUIIOB.

OuncTHBIC Bpamaromue 6apadaHbl.

JpobGectpyiinble W ApoOEMETHBIE armapatbl U KaMepbl, X KOHCTPYKLHH H
MIPUHIUIT JEHCTBHUSL.

YceTaHOBKU AJI1 TMIPONECKOCTPYHHOW OYUCTKH, UX YCTPOMCTBO, IPHUHLHUII
JieficTBUsA, 006J1aCTh IPUMEHEHUS.

YcTpoiCcTBO AJI TETJIOBOM OUYUCTKHU OT OKaJIMHBI.

YapTpa3ByKkoBasi OUHCTKA.

KoHCTpyKTHBHBIE OCOOCHHOCTH, TPHHIOWN JeHCTBHS W  HAa3HAUYCHUE
Pa3INIHBIX THIIOBBIX YCTPOHCTB.

[IpaBuna TeXHHYECKOH OSKCIDTyaTallMd OOOPYOOBaHUS M IIPOMBIBKH U
OYHUCTKH.

MeponpusTas 10 OXpaHe OKpY>KaloIel Cpepl.

IIpakTnyeckoe 3aHsITHE.

KOHCprKHI/II/I 3aKaJIOYHBIX 0aKOB U MacCJI00XJIaAUTEJIbHBIX YCTAHOBOK

Opranuzanus paboTsl 000py0BaHUS U €T0 00CITYKUBAHUS

17
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CamocrosiTesbHasi padoTa npu usydenun pasaena 3 IIM 01. (mpu HaTMYWK, YKa3bIBAIOTCS 3a/1aHNs )

42

IIpumepHasi TeMATHKA JOMAITHUX 3aIaHU A

TeXHUKO-DKOHOMUYECKHUE TIOKa3aTeNId pabOTHI Ieuelt epruonIecKoro NeHCTBUSI.
PaszmepHo-nIapameTpuyuecKuil psij nevei moyHenpepbIBHOTO ACHCTBUSA.

[IpoTspKkHBIE W pydYbeBBIC MEYH: WX XapaKTEPUCTHKA, KOHCTPYKTHBHBIE OCOOCHHOCTH, MPHUHIUII padoTEHI,
Ha3HaueHHWe, OO0JIaCTh MPHUMEHEHHWS, TOCTOWHCTBA W HEJOCTAaTKH, MEXaHM3MBI TOJNKaHWA. Pa3mepHO-
mapaMeTPUUECKUI P IPOTSHKHBIX U PYIhEBBIX ITEUEH.

IIpenmyiiecTBa NpOBEICHHS MPOIECCOB TEPMHUUYCCKON 0OPAOOTKU B BAKYYMHBIX IICYaX.

TemnoBass W30NAIMsI, €¢ Ha3HaYCHHWE W TPeOOBaHWSA K HEH, NMPUMEHICMBIC MaTepUAllbl. JKpaHHAsS
TEIIOM30JIALIMS, €€ JOCTOMHCTBA U HEIOCTaTKH.

Henoctatku BakyyMmMHBIX meyedl. ABTOMaTH3alusi BaKyyMHBIX Medeidl. OCHOBHBIE MapaMeTpbl, TEXHHUKO-
SKOHOMHYECKHE TOKa3aTelld U MpaBuiia TEXHUUECKON IKCIUTyaTallud BaKyyMHBIX Medeil. MeponpusiTus mno
OXpaHEe OKPYXKAIOIICH Cpelbl. YCTAaHOBKU IJIsi 0OpabOTKH XOJOJOM, MX Ha3HAUCHHE, KOHCTPYKTHBHEIC
0COOEHHOCTH, IPaBHJIa TEXHIYECKOW IKCILTyaTallHH. .
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIPOPECCHOHAJIBHOI'O MOAYJIA

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHHuI0

Peanuzanust mporpamMmbl MOJIyJs TMpeAriojaraeT Hamuyue y4deOHbIX KaOuHeToB: «OO0O0OpyAOBaHHUS TEPMUYECKUX LEXOB», «OxpaHbl Tpynay;
naboparopuii: «Tepmuueckoil 00pabOTKH METAIOB», «ABTOMAaTHU3ALUU TEXHOJOTHYECKUX MPOIIECCOB»; MACTEPCKUX, TEPMUUYECKOTO IMOJpa3/aeiICHUs
MpOMbIUIeHHOTO nipeanpuatus u [3J1.
O6opynoBanue yaeOHOro KabuHeTa U padounX MECT KAOMHETOB:
-«O0opy10BaHUsl TEPMUYECKUX LEXOB» - MOJICIN TEPMHUUYECKHX Ieuel, KOMIBIOTEpPHI, MporpaMmHoe obecrneuenue, DVD, mynbMenuiHbIi MpoeKTop,
00pa3ipl OTHEYNOPHBIX MAaTEpUANOB, KOMIUICKTHI IIIAKATOB, KOMIUICKT OJAHKOB TEXHHYECKOW JIOKYMEHTALMH, KOMIUIEKT Y4eOHO-METOAMYECKON
JIOKYMEHTAIUH;
-«OXpaHbl TPyAa»- KoMnblIOMeEpybl, npocpammuoe obecneverue, DVD, mynbmeoutinblii npoeKmop, KOMnieKmsl niaKamos.
O6opynoBanue naboparopuii U pabounx MecT J1adopaTOpuUil:
-«MetamnoseneHus» - Obecneuenue: MUKPOCKONbL, MEePOOMePbL, NOIUPOBATbHbIE CIAHKU, CIEHObl OUASPAMM. HCele30-YeMeHmum, coCmosiHUus 08OUHbIX
CN1a808, MOOeNU KPUCTALIUYECKUX PeulemoK, MAKpo-u MUKpouLiugsl, oopasysbl uziomos.
-«ABTOMATH3aIMN TEXHOJOTHYECKUX TPOLIECCOB»-. KOMNIEKM UBMEPUMENbHbIX NPUOOPO8, KOMNbIOMeEpPbl, npocpammuoe obecneuenue, DVD, komniexmuol
NaKamos, CmeHowl.
TexHu4veckue cpeacTBa 00yueHusi: KOMIBIOTEPHI, TporpamMmHoe oobecnieuenune, DVD, mynbMenuitHbINA TPOSKTOP, TPUHTEP, CKAHEDP.
O06opynoBanne MacTepcKoii 1 padounX MeCT MACTEPCKOM: yueOHO-TeXHHUUeCKui koMruieke «TepmMuueckas 00paboTka METAIIIOBY, AJIEKTPUUYECKUE MTEUH
7a00paTOPHOTo THIA, 3aKaJIOUHble 0aku, paboune Kielld, CTeH bl rpauKoB TepMUUECKONH 00pabOTKH, OTpe3HON U, NUIM(OBAIbHBINA CTAaHKH , CI€CapHbIe
TUCKH, CJIECAPHBIA MHCTPYMEHT.
OO0opyaoBanne TePMHYECKOr0 MOApPa3/ieieHHs] NMPOMBILLIEHHOT0 NMPeANPHATHS : KaMEpHbIE 3JIEKTPUYECKHUE IE€YH, IIAXTHbIE AJIEKTPUUYECKHE IEYH,
KaMepHbIE DJIEKTPUYECKUE TEeUW C BBIIBWIKHOW MaguHON, KaMEpHbIE T'a30Bble TMEUM C BBIIBIKHOM MaJWHOM, TONKATEIbHbIE T'a30BbIE TMEUU MPOXOJHBIE,
KOJIbIIEBBIE Ta30BbI€ MEYM C BpallalOlIMM IOJOM, TOJIKATEIbHBIE IMPOXOJHBIE 3JIEKTPUUECKHUE I€YM, KOJIAKOBBIE 3JIEKTPUUYECKHE IeYM, LIaXTHBIE
ANEKTPUYECKUE TIeUr AJI Ta30BOM IEMEHTAIMH, [IaXTHBIC AIEKTPUYECKUE MEeUU Ml a30THPOBAHUS, BAKYYMHBIE MEUH, MEYH dJIeKTpHUUecKue (KaMepHble U
[IaXTHBIE) C 3aITUTHON aTMochepoil.
Peanuzanus mporpammbl MOy TpeanofiaraeT MpoBeAeHHE y4yeOHOW MPaKTHKH IO MCIIOJB30BAHUIO MPOTPAMMHO-KOMIBIOTEPHOTO oOecredeHus B
TEPMHUYECKOM MPOU3BOACTBE U MPOU3BOJCTBEHHON PAKTUKHU, KOTOPYIO PEKOMEHYETCSsl IPOBOAUTH KOHIIEHTPUPOBAHHO.

4.2. UudopmanuonHoe odecrieueHne o0yueHust

ITepedyenb pexoMeHayeMbIX y4eOHbIX H31aHu, IHTepHeT-pecypcoB, A0NOJIHUTEIbHOM JUTEPATYPhI
OCHOBHBIE UICTOYHUKHU:
Pozosa H.K. Yrpasnenue kauectBom. — CIIG: ITurep, 20021..................
Kopotun M.M. KonTposnb kauectBa Tepmuueckoit o00padboTku MetayioB. M: Beicias mkona, 1980...................
Honotos I'.I1., Konnakos E.A. Hanagka u skcrutyaranust 000pyZI0BaHUS U arperatos B TepmoodpadoTke. M: Bricmas mkosna, 1990.
Homnotos I'.Il. O6opynoBanue TepMuueckux 1exoB. M: Mammnoctpoenne, 1988.
bamnun 10.A. Texnonorus tepmudeckoit 0opadotku. M: Mertamnyprus, 1986. Cokonos K.H., Koporuu 1U.K. Texnonorus tepmMuyeckoit 00paboTKH.
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M: Metamnyprus, 1988...................
Bnacos B.C. MetanmnoBeaenue: Y4uebHoe mocodue st CTyAeHTOB - .: Anbha — M: UHOPA — M, 2009...................
Hesucmiio B.A. Oxpana tpyna: yueouuk — M. @opywm, 2009.
Yymauenko 10.T. Marepuanosenenue: yueoOnuk — denukc, 2005.
TexHONOTHsI KOHCTPYKIIMOHHBIX MaTtepuaioB: yueOHuk/A.M. [lassckuii, M: Mammnoctpoenue, 2004.
Kpusanaun B.A., Eropos A.B. TemoBast paboTa u KOHCTPYKITUS TeUeit yepHoi meTayutypruu, M: Metamuryprus, 1989.
JlononHuTEIbHBIE UCTOYHUKU:
1. HayuyHO-TeXHMYECKHI W TMPOM3BOJCTBEHHBIN XypHal «MeTajutoBeeHHe M TepMHUecKas o0paboTka MetauioB»: MockBa;, M3marenbckuil gom
«Dameym».
2. Hayuno-texnuueckuii xypHai «MeramioBenenue — Mocksa, OOO «Hayka u TEXHOIOTHMY.
3. MeramoBenenne u TepMuydeckas oopadotka cranu: CrnpaBounoe uzganue B 3-x 1./ [lonpsin. bepumreiina M.JI., Paxmragra A.I'. —M.: Meramnyprus,
1991.
4. XKypasnés B.H., Huxonaesa O.J. MammnoctpouTenbuble ctainu: CnpaBo4yHuK . - M.: MammHoctpoenue, 1992.
5. mapounuk craneit u cruiaBoB / [loapsa. Copokuna B.I'.-M.: Mammnoctpoenue, 1989.
6. @uprep U.B. Tepmuueckas o6padotka criaBos: CripaBoyHuk.- JI.: MammHoctpoenue, 1982
7. llImbikoB A.A. CipaBoYHUK TepMmucta.- Mocksa,1961.
CIPaBOYHO-IIPaBOBbIE cucTeMbl «l'apanT», «KoHcynbTaHT [1ntoc» 1 cailTbl HHPOPMUPYIOLIHE O COBPEMEHHBIX TEXHOJIOTUAX U BHICOKOTEXHOJIOTUYHOM
000py/I0BaHUHU TEPMUYECKOTO MPOU3BOJICTBA.

agrwnE

4.3. O0mue TpedGOBaHUs K OPraHU3aliy 00pa3oBaTeJbLHOIO Mpolecca
OO0s3aTeNbHBIM YCIIOBUEM JJIi OCBOCHUS JTaHHOTO MOJYJS SIBISieTCS M3ydeHue JUucHUIUIMH: «TomimBo m meum», «XumMu4eckue u (puzmnko-
XMMHYeCKHe MeTOAbl aHaau3a», «OCHOBbI TeOpPHMH TepMHYecKOl 00paGoTkM MeTaIoB», «OxpaHa Tpyaa» , NpopecCHOHATBHBIX MOAIYJeH
«IIpoBeneHne MeTaJIOrpagpuyecKuX MCCIeI0BAHUII 1 MeXaHMYeCKHUX MCNbITAaHUI», «KOHTPoJIb 32 c00/II0/IeHHeM TeXHOJIOrH4eCKOM AN CUMIIIMHBI,
IKCIVTyaTanueil 000py10BaHHMSA U KAYeCTBA METAJNIOBY.
[Ipn pabGote Hax KypcoBoil pa®oTOW (NMPOEKTOM) CTYIEHTaM IPOBOJATCS KOHCyAbTaluu. Jlyis mpoBeAeHMs] KOHCYJIbTAllMi Tpymnma pa3OuBaercs Ha

HOJTPYIIIBL.

4.4. KaapoBoe o0ecnieueHue 00pa3oBaTejibHOTO mpoiuecca

TpebGoBanus K KBaTU(PHUKAUU MEAArOTHYECKUX (MHKEHEPHO-TIEeIaroriueckux) KaapoB, 00ecrneynBarolX 00y4eHne 1Mo MeXAUCHUIIITMHAPHOMY
Kypcy (KypcaM): HaJW4He BBICIIETO MPO(EeCCHOHAILHOTO 00pa30BaHMs, COOTBETCTBYIOIIEro mpoduiaro Monayis «Pa3paGorka, BHepeHHe W BeJeHUe
TeXHOJOrHYeCKUX MPOLECCOB TEPMHUYECKOH M XHMHKO-TEPMHYECKOil 00pad0TKH MeTANJIOB M CIJIABOB U clienuanbHOCTH MeTajnoBeaeHue
TepMuYeckas 00padoTka MeTaIoB
TpeboBanus k KBaTU(pUKALUU MEe1aroriueckux KaapoB, OCYILECTBISIONINX PYKOBOICTBO MPAKTUKOM.
NHkeHepHO-Ieqarornyeckuii  COCTaB:  JUIUIOMUPOBAaHHBIE  CHELMAIUCTBI-NIPENOAABATENN  MEKIMCHHMILUIMHAPHBIX  KypCOB  ,a TaKke
obuienpodeccruoHanbHbIX TUcHUIUINH: «TonjauBo u neun», «OCHOBBI TEOPUM TEPMHUUYECKOH 00pPadOTKH MeTAJJIOBY.
Macrepa: Hannuue 5—6 KBaIM(PUKALUOHHOIO pa3psiia ¢ 00s13aTeNbHON CTaXKUPOBKOM B MpO(UIBHBIX OpraHu3alusx He pexe 1-ro pasa B 3 roga. OnbIT
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JeSITeIbHOCTH B OPTaHU3AIMsIX COOTBETCTBYIOLICH PO ecCHOHATBHON Cephl ABIIETCS 00s13aTEIbHBIM.



5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS TPO®ECCUOHAJIBHOI'O MOJIYJISAA (BUJA TPOPECCUOHAJIBHOM

JAEATEJIBHOCTH)

Pe3yabTarsl
(ocBOeHHBbIE IPodecCHOHATBbHBIE
KOMIIETEHI[MH)

OcHOBHBIE TOKA3ATEJIH OLEHKU
pe3yjabTara

@®opMbI U METOAbI
KOHTPOJIS1 M OLleHKH

Pa3pabaTpiBaTh TEXHOJIOTUYECKUIT
IPOIECC TEPMUUYECKOH U XUMHKO-
TEPMUYECKOI 00pabOTKN METAIIOB

Ha OCHOBE uHpopMauu
HOPMAaTUBHO-CIIPAaBOYHOMN
JOKYMEHTaLUH.

— JleMOHCTpanus yTeHUus
pabounx yepTekel, TeXHUYECKUX
MHCTPYKUUH, KapT
TEXHOJIOTUYECKHX MPOIECCOB
HM3TOTOBIICHUS JCTalCH;
-BBINIOJIHEHUE aHAIIn3a
KOHCTPYKTHBHO-TEXHOJIIOTUICCKUX
CBOICTB JIeTaJIel;

-OIPEICIICHUE XapaKTePUCTHK
MapoK CTajeil UK CILJIaBOB;
-000CHOBaHUE BBIOOpa Hanboee
panroHaIbHOTO ¥ 3PPEKTUBHOTO
Mpouecca TePMHIECKON
1 XMMHUKO-TEPMHUYECKOMN
00pabOTKH METAIIOB;

— o0ocHOBaHuE BhIOOpA
TEXHOJIOTHYECKOT0 000pyI0BaHUs
Y TEXHOJIOTHYECKON OCHACTKHU:
MPHUCTIOCOOICHUI 1
BCIIOMOTATEIIbHOTO MHCTPYMEHTA;
BBITIOJTHEHHE pacueTa IMITyYHOTO
BpEMCHU;

-000CHOBaHUE
OXJIKJICHUS;
-000CHOBaHUE BBIOOpA HOPM
pacxojia ra3a, dJeKTPOIHEPTHH,
BOJIBI;

-o00ocHOBaHHE BBIOOpA
MapaMeTpoB PEKUMOB

BbIOOpa  cpen

Texymuil  KOHTpOJIb B
dhopme

3aILUTHI 1a00paTOPHBIX
paboT W  NpPaKTUYECKUX
3aHATUN.

KoHTtposnbHBIe paboTHl MO
temam MJIK.

TectupoBanue.

3aueTsl
MIPOM3BOACTBEHHOM
MPAKTHKE U 10 KXKIOMY U3
paszenos
npodeccrnoHalbHOTO
MOJTYJISI.
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KommiekcHbIi 3K3amMeH 1o
MOJYJIIO.




TEPMHUYECKON U XUMHKO-
TepMUYECKON 00pabOTKH AJIs
KOHKPETHOMU CTaJH C LIEJIBIO
MIOJIyYEHUs 3aJJaHHBIX CBOWCTB
W3JIEJMS] UJTU JIETaIIH;
-JIEMOHCTpAIUs HABBIKOB PabOThI
C HOPMATUBHBIMU JIOKYMEHTaMHU U
CIIPABOYHOM JIUTEPATYPOU;
-JIEMOHCTpAIUs HABBIKOB
MCIOJIb30BaHUs WH(OpMaIIUU
AJIEKTPOHHBIX 0a3 TaHHBIX
Y TIEPUOANYECKOM 1eyaTH 1o
CHEIHAIbHOCTH IIPH pa3paboTke
TEXHOJIOTUYECKHX MPOIECCOB;
- 0()OpMJICHHS TEXHOJIOTUICCKOU
JOKYMEHTAI[UH TEPMUYECKON U
XUMHKO-TEPMHUUECKON 00paboTKU
METaJJIOB;

ObecneunBaTh TEXHOJIOTHUYECKYIO
HOJTrOTOBKY IPOU3BOICTBA IO
TEPMHYECKON U XUMHKO-
TEpPMUYECKOI 00paboTKe
METaJIIOB.

-O0ocHOBaHKE BbIOOpA OCHACTKH
WJIN IPUCTIOCOOTEHUH JUIst
MIPOBE/ICHUS TEXHOJIOTUYECKOTO
nporecca TePMUUYECKON HIIN
XUMHKO-TEPMHUYECKON
00pabOTKH METAIIOB;

-TIOBEPKA TEXHOJIOTHIECKOTO
o0opynoBaHus

Ha COOTBETCTBHE TPEOYyEeMBbIX
napaMeTpoB TEPMUYECKOM

1 XUMHUKO-TEPMHUYECKOMN
00paboTKu;

-BBITIOJTHEHUE METOJIUKH pacyera
3arpy3Ku TEPMUUYECKUX Teuei;

Texkymuii  KOHTpOJIbL B
dbopme

3aILUTHI 1a00paTOPHBIX
paboT W  NpaKTHYECKUX
3aHATHI

.KonTponpHbie paboThl MO
temam MJIK.
TectupoBanue.

3aveTsl o
MPOU3BOJACTBEHHOMN
MPaKTUKE U MO KKJIOMY W3
pa3aenos
po¢eCCuOHAITBHOTO
MOMYJIS.

KommnekcHblil 3K3aMeH 1o
MOJYJIIO.




BHenpsaTe u conpoBokaaTh B
IIPOU3BOJICTBE TEXHOJIOTUYECKUM
MPOLECC TEPMHUUECKON U XUMHUKO-
TePMUYECKON 00pabOTKH
METAJLJIOB.

-BrInmomHeHNE TEXHOJIOTHUECKUX
HPOLIECCOB TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON 00paboTKH
METaJLIOB;

-BBIIIOJIHCHUC aHaJIn3a IPUYnH,
BBI3BIBAIOIIIX HECOOTBETCTBUS
Ka4ecTBa NPOIyKIINH;
BBIIIOJIHCHUE MEPOIPHSTHIA
KOPPEKTUPYIOLIHX ,
HpeIyHPEKAAOIIIX u
JIMKBUIUPYIOIIHUX HECOOTBCTCTBUA
Ka4ecTBa MPOYKIHH.

Texkymuii  KOHTpOJIbL B
dhopme

3aILUTHI 1a00paTOPHBIX
paboT W  NPaKTUYECKUX
3aHATHI

.KonTtponbpubie paboThl MmO
temam MJIK.
TectupoBanue.

3aueTsl o
MIPOU3BOJICTBEHHOM
MPAKTUKE U MO KaKJIOMY U3
pasznenon

poeCCHOHATHLHOTO
MOJTYJISI.
KomruiekcHplil 3K3amMeH IO
MOJTYJIIO.
Ocy1ecTBISTh AKCITyaTaluio U -O6ocHoBaHKE BBIOOpA Texyumuii ~ KOHTpoJb B
00cCITy’)KUBaHNE OCHOBHOTO U TEXHOJIOTHYECKOTO bopme
BCIIOMOTATEIFHOTO 00OPYAOBaHUS | 000PYIOBaHHS, OCHACTKH U 3aIUTHI 71a00paTOPHBIX
TEPMUYECKOTO NPOU3BOCTBA. MIPUCIIOCOOTICHU; paboT W  MPaKTHYECKUX
-IEMOHCTpAIIHsI HABBIKOB YKIJIQJAKH | 3aHATUH

JeTanel Ha MPUCIIOCOOICHUE U
IMPaBHUJIbHOCTHU 3arpyXCHUs UX B
neysb;

aHaJN3 M PETyIUPOBKA
apaMeTpOB TEXHOJIOTUYECKOTO
mporecca;

-JIEMOHCTpAIIHsI HAaBBIKOB
DKCIUTyaTanuu 1
TEXHOJIOTHYECKOTO
000opyI0BaHUS;

-BBITIOJIHEHUE TPaBUII TIO
0e30MacHoOl oxpaHe Tpyna u
OXpaHe OKpYXKaroleil cpeibl;
-BBIIIOJIHEHUEC ITPaBUJII
HKCIUTyaTalui 000pyIoBaHUs ISt

.KonTponpHbie paboThl MO
temam MJIK.

TectupoBanue.

3aueTsl 1o
MIPOU3BO/ICTBEHHOM
MPAKTHKE U 110 KaXKIOMY U3
paszesnos
npodeccrnoHalbHOTO
MOJTYJISI.

KoMmnekcHbIil pK3aMeH IIO
MOJIYJTIO.




TEPMHUYECKON U XUMHKO-
TepMUYECKON 00pabOTKH
METAaJUIOB,;

- IEMOHCTpAIIMs HABBIKOB
MIOJIb30BAHUS
aBTOMATHU3HPOBAHHBIM
o0opynoBaHUEM

C MCTIOJIb30BaHUEM MPUKJIIAIHBIX
KOMITBIOTEPHBIX

IPOrpaMM;

Y1paBiaTh TEXHOIOTMUECKUMU
npoleccaMu TEPMUYECKOTIO
IIPOM3BOJICTBA C UCIIOJIB30BAHUEM
CHCTEM aBTOMAaTUYECKOI0
peryinupoBaHHusl.

-JlemoHCTpanys HaBBIKOB
M0JIb30BAHUS ABTOMATHYECKUMU
CHUCTEMaMU PETYIUPOBAHUS
TEXHOJIOTUYECKUMH MPOLIeCCaMU
TEPMUYECKOTO MTPOU3BOJICTBA;
-OTCJI)KUBAHUE W KOPPEKTHPOBKA
MOKa3aHui mpuoOPOB
TEXHOJIOTUYECKOro 000pya0BaHuUs
JUTst o0ecriedeHus: He0OX0IMMOM
TEXHOJIOTHYECKON TOYHOCTH;

[IpuHMMaTh ygactue B
BBITNIOJTHEHUH OIBITHBIX
TEXHOJIOTHYECKHUX
IIPOLIECCOB TEPMUYECKON
00pabOTKH METaIIOB.

-Onpenenenue XxapakTepUCTUK
MapoK CcTajel WIn CIJIaBOB; -
o0ocHOBaHUE BBIOOpA HauboJee
panroHanbHOro 1 3(h(HheKTUBHOTO
Mpouecca TePMHIECKON

U XUMHUKO-TEPMHUYECKOM
00pabOTKH METaJIOB;
-000CHOBaHHUs BbIOOpa
MapaMeTpPOB PEKUMOB
TEPMUYECKON M XMMHKO-
TepMUYECKON 00pabOTKH AJIs
KOHKPETHOMW CTaJi C LEIbI0
MOJTy4YEeHUS 3aJJaHHBIX CBOMCTB
U3JIeNUs WU JIeTalu;
-onpeieTIeHHe BUI0B
HECOOTBETCTBUH B

Texymuii  KOHTpOJIb B
dbopme

3aIUTHI 1a00paTOPHBIX
paboT W IPAKTHUECKUX
3aHATUN

.KonTponbHbie paboThl MO
temam MJIK.

TectupoBanue.

3aueTsl o
MIPOU3BOJICTBEHHON
MIPAKTUKE U 10 KaXA0My U3
pas3zeinos
poheCCHOHATLHOTO




TEXHOJIOTMYECKUX IIpoLeCcCax;
-BBIIIOJIHCHUE aHAJIN3a IPUYNH,
BBI3bIBAIOLINX HECOOTBETCTBUS
KauecTBa NPOAYKLINN;
-BBIIIOJIHEHUE MEPONPUITUN
KOPPEKTHPYIOIIUX ,
MPEAYNPEXRIAIOLINX U
JUKBUUPYIOIIUX HECOOTBETCTBUSA
KauyecTBa NPOAYKLIHU

MOJYJISL.

KommiiekcHbIl 3K3aMeEH 1O
MOJTYJIIO.

BHeapsTh ¥ OCyIIEeCTBIATh
TEXHOJIOTUYECKHE TTPOLIECCHI
TEPMUYECKON 00pabOTKH METAILIIOB
C MCIOJIb30BaHHEM
ABTOMATH3UPOBAHHBIX

CHCTEM YIPABIICHHS.

-BrinonHeHne TEXHOIOTHYECKUX
MPOLECCOB TEPMUYECKON U
XUMHKO-TEPMHUYECKON 00pabOTKH
METAaJUIOB,;

-IEMOHCTpAIIVsI HABBIKOB
IOJI30BAHUS
aBTOMATH3UPOBAHHBIM
o0opyIoBaHUEM;

Tekymumit KOHTPOJIb B
dbopme

3aIIUTHI 71a00paTOPHBIX
paboT M IPAKTHUECKUX
3aHATHH

.KonTponbubie paboTbl 1O
temam MJIK.
TectupoBanue.
3aueTsl
MPOU3BOACTBEHHOMN
MIPAKTUKE U 10 KaXAOMY M3
pas3zeinos
npo¢eCcCHOHATBLHOTO
MOJIYJISL.

KoMIIekcHBI 3K3aMeH 110
MOJIYJIIO.

110

®opMbl U METOABI KOHTPOJISI M OICHKH pe3ylIbTaTOB OOYYECHHS OJKHBI TO3BOJISITH MPOBEPATH y OOYYAIONMIUXCA HE TONBKO CHOPMUPOBAHHOCTH
po(heCCHOHANBHBIX KOMIETSHIIUN, HO U Pa3BUTHE OOIUX KOMITETEHIINH 1 00€CTIeYMBAIONINX X YMEHUI.

Pe3y.]'leaTLI OcHOBHbBIE IOKA3AaTEIH OIICHKH (I)OprI U METOAbI

(ocBOEHHBbIE 001IHe KOMIIeTEeHIIMHU) pe3yabTara KOHTPOJISI M OIIEHKHU
[ToHrMaTh CYIIHOCTD U COLUATIBHYIO JlemoHCcTpanus UHTEpeca K | Habnronenwue;
3HAYMMOCTh CBOCH OymyIieit Oymymei npodeccun 4yepe3 | MOHUTOPHUHT, OIIEHKa
npodeccuu, MposIBISITh K HEH MIPOEKTHYIO u HAy4HO - | conepxaHus

YCTOWYMBBIN MHTEPEC.

HUCCICAO0BATCIIBCKYIO ACATCIIBHOCTD
n y4aCTue B CTYJACHYCCKUX

nopT(oyno CTyAeHTa




dopymax.-

Opranu3oBbIBaTh COOCTBEHHYIO Br160p 1 npumeHeHue WuTepnperanus
NeSITeIbHOCTD, ONPENEISTh 3¢ GEKTUBHBIX METOJIOB U CIIOCOOOB | PE3yJIbTAaTOB
METOJIbI ¥ CIOCOOBI BBITIOTHCHHUS penreHus mpodecCHOHANBLHBIX 33724 | HAOIFOACHUN 3a
npogecCHOHAIBHBIX 3aJ]ay, OLIEHUBATh | B 00JIAaCTH pa3pabOTKU, BHEIPEHUS | AEATEIbHOCTHIO
uxX U BEJCHMS TEXHOJIOTUYECKUX oOyuaromerocs B
3¢ (EeKTUBHOCTh U Ka4eCTBO. IIPOLIECCOB TEPMUUYECKON U XUMHKO- | IIPOLIECCE  OCBOCHMS
TEPMHUYECKON 00pabOTKH METaIOB; | 00pa3oBaTEILHOMN
IPOTrpamMMbl
Pemats npoOnemsl, ouieHuBaTh pucku | JleMoHcTpanus npunarus pewenuil | [paktuueckue
U IPUHUMATh PEIICHUS po¢eCcCHOHATIBHBIX 3a1a4 B | paboTHI Ha
B HECTAHJIAPTHBIX CUTYaLIUSX. obmactu pa3pabOTKH, BHEAPEHUS W | MOACITHUPOBAHHE u
BEJICHUS TEXHOJIOTUYECKUX | pelleHHe
IIPOLIECCOB TEPMUYECKON M XMMHMKO- | HECTaHIaPTHBIX
TepMUYECKOH 00pabOTKM METaJJIOB | CUTYalMi
NP  BBINOJHEHUH KYpPCOBBIX U
JMIIJIOMHBIX IPOEKTOB.
Ocy1ecTBIsITh OUCK, aHATIU3 U D¢ dexTuHbIi norck Heodxoaumoi | [Toaroroska
OLIEHKY HH(OpMaIHH, uHpopMauu JUISL pewenus | pedeparos, AOKIAIOB,
HEOOXOIUMOM Il MOCTAHOBKH U npodeccuoHalbHBIX  3aJad  MpHU | KypcoBOe u
peleHus MpoecCUOHABHBIX 3a/1a4, BBITIOJTHEHUH KYPCOBBIX U | JUIUIOMHOE
po(hecCHOHATBHOTO U IMYHOCTHOTO TUIUIOMHBIX  TPOEKTOB U IS | IPOEKTHUPOBAHMUE;
pa3BUTHSL. MHTEJJIEKTYaJIbHOTO pocTa | nccieoBaTeNbCKas
CTYZICHTOB JeSITENIbHOCT;
UCIIOJIb30BaHUE
AIIEKTPOHHBIX
VICTOYHUKOB

Hcnonp3oBaTe HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIC TCXHOJIOTUH
JUIsS COBEPILIEHCTBOBAHUS
npodeccuoHaNbHOM e TeIbHOCTH.

Pa3zpabGotka, BHeIpeHUE U BeJCHUE
TEXHOJIOTUYECKHUX IIPOLIECCOB
TEPMHUUYECKOMN u XUMHKO-
TEPMHUECKON 00pabOTKH METaJIOB
C HCIIOJIb30BAHUEM IPOTrPaMMHO-
KOMITBIOTEPHOT'0 00€ECIIeYeHNUS;

-pabora ¢ APMawmu, UnTepHer

Habmonenue 3a
HaBbIKaMU paboThI B
r100aJIbHBIX,
KOPIIOPaTHBHBIX U
JIOKAJIbHBIX
WH(pOPMaAITMOHHBIX
CeTsAX




PaboTath B KOJUIEKTHUBE U KOMAHJIE,
o0ecrieunBaTh ee CIUIOYCHHUE,

3¢ (deKTUBHO 00IMATHCS ¢ KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OpFaHI/I3aHI/ISI JACATCIIbHOCTHU
KOJUIEKTHUBA COKYPCHHKOB!

- yMeHue paboTarth B TPyIIIE;

- HAJIMYHUE JTUJCPCKUX KayecTB;

- ydacTUeé B  CTYAEHYECKOM
CaMOYTpaBIICHUH;

- Y4aCTHE CIIOPTUBHO- U KYJILTYpPHO-
MacCOBBIX MEPONPHUSITHSIX

Habmonenue 3a
pOJIbIO  O0yYArOIIUXCS
B TpYIIIIC;

nopt¢oro

CtaBuTH 11€JTH, MOTUBHPOBATH
NeSITeIbHOCTD MTOTYMHEHHBIX,
OpPTaHU30BBIBATH U KOHTPOJIMUPOBATH
ux paboTy ¢ IpUHATHEM Ha ceOs
OTBETCTBEHHOCTH 32 Pe3yJIbTaT
BBITTOJIHCHUS 3aJIaHHIA.

Camoanainus u KOPPEKLUs
pe3yabTaTOB COOCTBEHHOU pPabOTHI
1 paboThl COKYPCHHUKOB.

[lenoBsie Urpsl -
MOJIETIUPOBAaHUE
COLIMATIBHBIX U
npo¢ecCHOHATIbHBIX
CUTYaLHil;
MOHMTOPHHI Pa3BUTHS
JMYHOCTHO-

podecCHoHaATbHBIX
Ka4yecTB
oOyuJarorerocs;
IToprdonno
CaMOCTOATEIHHO OTPECIIAT 33 Ja4uH CaMOCTOSTEIBHBIH, DKcrepTHas OleHKa
npohecCHOHATBEHOTO U npodeccnoHanbHO- BBIIOJTHEHUS
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS OpPUEHTUPOBAHHBIN BEIOOD MIPAKTUIECCKON
camo00pazoBaHHEM, OCO3HAHHO TEMaTUKU TBOPYECKUX U MPOEKTHBIX | IEATEIBHOCTH MPU
TUTAHUPOBATH MOBBIIICHUE pabor ; nzyuennu I1;

KBaJTU(DUKALIHH.

- COCTaBJICHUE PE3IOME;
- MOCEIIEHNE JOTIOTHUTETHHBIX
3aHATHH;

- OCBOEHHE JIOTIOJTHUTEIBHBIX
pabouux mpodeccuii;

- 00y4yeHue Ha Kypcax
JOTIOJIHUTEBHON
po¢eCCHOHAIBHON TTOATOTOBKH.

- OTKPBITBIE 3aLUTHI
TBOPUYECKUX U
IPOEKTHBIX PadoT;
-claya
KBAJTM(PUKAITMOHHBIX
DK3aMEHOB U 3a4€TOB
o nporpammam 110

BBITH TOTOBBIM K CMEHE TEXHOJIOTUH B
npodecCuoHaNBHOM

-AHanmm3 WHHOBAIIMA B 00JacTH
pa3paboTKH, BHEIPEHUS W BEACHUS

CemuHapsbl,
Hayuno-




JESATENBHOCTH. TEXHOJIOTMYECKHUX IIPOLIECCOB | IIPAKTHUECKUE
TEPMHUYECKON U XUMHUKO- | KOH(pEpEeHIHH;
TEPMUYECKOI 00pabOTKH METAJUIOB; | - KOHKYPCHI
-HCIIOJIb30BaHUE «QJIEMEHTOB | MPO(HECCUOHATLHOIO
pealbHOCTH B paboTax | MacTepcTBa;
o0yyaromuxcs (KypCOBBIX, | - OJTMMIIHAbI
pedeparos, TOKIAIOB U T.I1.).

HcnonHATE BOMHCKYIO 00s13aHHOCTb, B | CobitofieHue TpeboBanuii | TectupoBanue;

TOM 4UCIIe IIPOMBILLIIEHHOM, IIO’KapHOM | -CBOEBPEMEHHOCTh

C IIPUMEHEHUEM IOITY4YECHHBIX 0€30I1aCHOCTH, IPOU3BOJACTBEHHOHN | IOCTAaHOBKU Ha

npo(hecCHOHABHBIX 3HAHUHN (N1
IOHOIIEH ).

M TEXHOJIOTHUECKOH JUCHUITIINHBI

BOMHCKHM YYET;
-IIPOBEJICHUE
BOMHCKHUX COOpOB




