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PABOYAA NMPOI'PAMMA ONCL I/il I
MaTepManOBep,eH ne n TexHonornAa KOHCTpyKy

Mpodunb TexHuveckoe 06CnyXMBaHUE Y PEMOHT CyLOBbIX SHEPreTUYECKUX YCTaHOBOK
WHCTuTYyT MOPCKOro 1 pevHoro ¢riota um. Neposi Coeetckoro Cotosa M.IM. [esataesa - KazaHckuii ounuvan
Kadbenpa Kadenpa cynoBoxaeHus U CyaoCTPOEHNS

CreumnanbHOCTb 26.05.06 Skcnnyataums Cy[oBbIX 3HEPreTUYECKUX YCTaHOBOK

1. O6bem gUCUMNNUHbI U BUAbI Yy4eOHOM PaboThbl

. Bcero yacoB/3a4yeTHbIX CemecTpbl
Bup yuye6Hom pabotbi
eanHuy 3 4
Tlekunmn 56 Yachbl 30 26
MpakTnyeckne 3aHATUA 28 Yachbl 15 13
CPC 77 Yacbl 48 29
JTaBopaTopHble paboTbl 28 Yachbl 15 13
Ok3ameH 27 Yachbl 27
2. MecTo AucuunnuHbl B cTpyktype OOIN
Koa avcuvnnuHbi HaumeHoBaHue 6rnoka TpyAoeMKOCTb AUCLIUMIUHDI, 3.€.
B51.0.21 Briok 1 Oucumnnuuel (Mogynu) (O6si3aTensbHas YacTb) 6
3. Pazpgenbl avcuMnnuHbl U BUAbI 3aHATUNA
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OCHOBbI TEXHOMOMMU MaTepurarnos, NPON3BOACTBO
n nepepaboTka MaTepvanos B Aetanv ons
W3roTOBMEHUS U MOAEPHM3aLMUK CYA0BOIO

o6opynosaHus K-8 (cnocobHOCTbIO
MCNOMb30BaTb TEXHUYECKME CpeacTBa Ans
N3MepeHNs OCHOBHbIX NapaMeTpOB
TEXHOMOMMYECKMX NpPOLECCOB, CBONCTB

1 mMartepuanos u nonydgabpukatos,

KoMnnekTytoulero o6opynosanusi), OMK-1
(cnocoBHocCTbIO pellaTb cTaHAapTHbIe 3agayun
npodeccnoHanbHOM AeATENbHOCTU Ha OCHOBE

MHOPMALIMOHHON 1 Bubnmorpadmyeckon

KynbTYpbl C MPUMEHEHNEM
MH(OPMALMOHHO-KOMMYHUKALIMOHHbBIX TEXHOMOTUI
1 C Y4ETOM OCHOBHbIX TpeboBaHui
nHdOPMaLMOHHOWM 6e3onacHocTu)

Tema 1. Lienb nsyvenus kypca. lNMoHsAtme o
TOYHOCTM U Ka4yecTBe U3roTOBMNEeHWs AeTanen.
OCHOBHbIE KOHCTPYKLMOHHbIE MaTepuars! B
1 COBPEMEHHOM MaLLUMHOCTPOEHUN U CYAOCTPOEHUN. 1 Yacebl 1 Yaceol 2 Yaceol 4 Yacel
Knaccudukauma metonos nonyveHust 1 o6paboTku
3aroToBOK. TeopeTnyeckue 1 TeXHonornyeckne
OCHOBbI MPOU3BOACTBA.

Tema 2. CnnaBbl Ha OCHOBeE xene3a (cTanu un

YyryHbl). Iix npumeHeHne un knaccudukaums.

2 MeTannyprus 4yryHa: ucxogHble Matepuansl,

[OMEHHbIN npoLecc, AoMeHHas nevb,Cnnaebl Ha

OCHOBe Xernesa (CTanu u vyryHsl). Ix npumeHeHune
1 Knaccudmkaums.

1 Yacebl 1 Yaceol 3 Yacbl 1 Yaceol 6 Yacebl

Tema 3. NMpon3BOACTBO CTanu: KOHBEPTEPHbIN
3 npoLecc, MapTEHOBCKMUI cnocoo, 1 Yacbl 1 Yacsbl 3 Yacsl 1 Yacsbl 6 Yacbl
aneKTpocTanennaBunbHbIe Neyn

Tema 4. Pa3nuvBka cTanu v noBblLLEHNE ee
4 KayeCTBa: U3NOXHULbI, BaKyyMUpPOBaHWE CTanu, 1 Yacebl 1 Yaceol 3 Yachbl 1 Yaceol 6 Yacebl
3rEeKTPOLLNAKoBbIN Nepennas




Tema 5. Meab 1 cnnaebl Ha ee OCHOBeE.
MponsBoaCcTBO Meaun: MeaHble pyabl,
nupomMeTanypru4eckuin cnocob MeaHbI LTENH,
pacuHnpoBaHue meau.

1 Yacbl

1 Yacebl

3 Yachl

1 Yacebl

6 Yachbl

Tema 6. ANIOMWHUIA 1 cnnaBbl HA OCHOBE
anoMuHus. Mpor3BoACTBO antoMUHUS: Cbipbe,
3MEeKTPONnU3 1 paMHUPOBAHUE antoMUHUS,

1 Yacbl

2 Yacebl

1 Yacebl

4 Yacel

Tema 7. MarHueBble cnnaebl. [Ipon3BoacTBO
MarHusi: cbipbe, oboralleHne, anekTponms,
paduHpoBaHue

1 Yacbl

2 Yacel

2 Yacel

5 Yacbl

Tema 8. TutaH n cnnasbl HA €ro OCHOBE.
Mpon3BOACTBO TUTAHA: Cbipbe, NonyyYeHne
TUTAHOBOIO LUNaka, X"opMpoBaHue, BakyymHas
OVUCTUNNAUMS TUTAHOBOM ryoKu

1 Yacebl

2 Yacbl

2 Yacbl

5 Yachl

Tema 9. IlutenHoe Npon3BoACTBO. TexHomnorns
NMTEHOro NPON3BOACTBA, NNaBUMbHbIE arperathl.
CocTaB 1 cBoncTBa (POPMOBOYHBLIX CMeceu 1
NMTeNHbIX CNnaBoB. JnTbe B pa3oBble necyaHble
dopmbl. Cnocobbl (HOPMOBKU, MOAESbHbIV
KOMMNEKT 1 ero HasHaveHwue.

1 Yacebl

2 Yacbl

2 Yacbl

5 Yachl

10

Tema 10. CneumanbHble cnocobbl NUTbs. JInTbe no
BbIMNMaBnsemMbliM MOOENsAM, NMTbe B 060MNOYKOBLIE
hOpMbI, NMUTbE B KOKWUMb, NMUTbE NoA AABIIEHNEM B
MeTannmyeckme popmebl, LEHTPOGEXHOE NUTLE.
KayecTBo OTNMBOK.

1 Yacebl

1 Yaceol

2 Yacbl

4 Yacbl

1

Tema 11. O6paboTka MeTannoB AaBneHEM.
TeopeTunyeckne ocHoBbl 06paboTKM MeTannoB
naeneHvem. OCHOBHbIe BUAbl 06paboTku
METanmnoB AaBneHueM, pu3nKo-MmexaHn4eckmne
0CcoBEeHHOCTM NMPOLECCOB, NPOUCXOAALLMX NpU
nedopmanmu. NpokaTHoe NPOM3BOACTBO.
OcHoBHble BUAbI NpokaTku, paboune
WHCTPYMEHTbI, MPOKATHbIA COPTAMEHT.

1 Yacbl

2 Yacebl

2 Yacebl

5 Yacbl

12

Tema 12. Oco6eHHOCTM OCHOBHbIX BUOOB
06paboTkn MeTannoB AaBneHMEM: NPECCOBaHME,
KOBKa, ropsiyasi 06beMHas LUTamMnoBKa, PexvMbl

obpaboTku, ncnonbdyemoe obopyaoBaHuve.
MeTtoabl 06paboTkM AaBNEHUEM B XONIOOHOM
cocTosiHun. OCHOBHbIE Onepauun IMCTOBOM
LITAMMNOBKW, BUAbI BONIOYEHMEM, UCMOSb3YEMblE
WHCTPYMEHTBI U UX YCTPOUCTBO.

1 Yacebl

1 Yaceol

2 Yacbl

4 Yacbl

13

Tema 13. Ceapka v narika MeTasnnoB 1 CNiaBoB.
TeopeTnyeckne OCHOBbI CBAPO4YHOIO
npoussoacTea. CBapka aaeneHvem. OCHOBHble
BMAObl CBAPKN TEPMOMEXaHUYECKMMU U
MexaHu4eckumu cnocobamu. CBapka nnaBneHneM.
dusmnko-xmmmnyeckne npoLeccsl, npoucxoasiiue B
CBapHOM COeAVHEHUV NPU KpUCTannmnsaumm
xugkoro metanna. CTpoeHue ayru, npuMeHsiemble
rasbl, 06opyaoBaHvie, BUAbl CBapHbIX COEAUHEHWI
1 weoB. CBapvBaeMoCTb MaTepunanos 1 gedekTbl
CBapHbIX coeanHeHun. MNaika, Hannaeka. Buapl
npunoes, ¢rtockl, Cnocobbl NankuM, Hannaeku,
obopynoBaHue

1 Yacebl

2 Yacbl

1 Yaceol

4 Yacbl

14

Tema 14. OCHOBbI NOPOLLKOBOW MeTannypruu.
MeToabl nonyyeHns MeTanm4eckmx NopoLLKOB 1
MOPOLLKOBbLIX MaTepuanos, NPOLECChI
dopmoobpasoBaHMsa 1 CnekaHnsi u
AononHuTenNbHble BUAbl 06paboTky NOPOLLKOBbLIX
netanew

1 Yacebl

1 Yaceol

2 Yacbl

4 Yacbl

15

Tema 15. OcHOBbI MexaHun4eckon 06paboTkon
pe3aHueM. PU3NKO-XMMUYECKNE OCHOBBbI
06paboTkn meTannos pesaHmem. Knaccngpumkauus
1 XapaKTepuCTMKa TEXHOMOMMYECKUX METOAOB
06paboTku 3arotoBok. PopmoobpasoBaHue
NOBEPXHOCTEN 3aroTOBOK W AeTanen Ha
METanMopexXyLnx CTaHKax.

2 Yacebl

2 Yacbl

2 Yacbl

6 Yacebl

16

Tema 16. Knaccudukaums craHko. Metoabl
o06pa3oBaHUsi NPOU3BOAALLMX MUHUNA. [BMKEHUS
dopmoobpasoBaHMsa Ha cTaHkax. KnHemartuyeckasi
rpynna. KunemaTtunyeckas CTpyKTypa CTaHKOB.
Pexywnin ntHcTpymeHT. Knaccudmkaums pexyLiero
MHCTpYMeHTa. leomeTpuyeckme napameTpbl
pexyLLero MHCTpyMeHTa

2 Yacebl

2 Yacbl

4 Yacbl

17

Tema 17. dusmyeckne O0CHOBbI NpoLecca pe3aHus.
Cwunbl pe3aHusi. TennoBble SBAEHUS Npy pe3aHuu.

2 Yacbl

1 Yacebl

2 Yacel

5 Yacbl

18

Tema 18. MI3HOC 1 CTOMKOCTb MHCTPYMEHTA.
BnusiHue Bubpauum Ha kavyectBo 06paboTku.
ToYHOCTb, Ka4eCTBO U NPOU3BOANTENBHOCTb

06paboTkun

2 Yacbl

2 Yacel

1 Yacebl

5 Yacbl
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Tema 19. O6paboTka 3aroTOBOK Ha CTaHKax
TOKapHOW rpynmbl. Tunbl CTaHKOB. PexyLumnii
WHCTPYMEHT U NpUCMNOCOBNEHNs Ans 3aKpenneHnst
3aroToBOK Ha TOKapHbIX cTaHkax. ObpaboTka
3aroTOBOK Ha TOKaPHbIX CTaHKaxX

2 Yacbl

1 Yacebl

2 Yacel

5 Yacbl

20

Tema 20. O6paboTka 3aroToBOK Ha CBEPIMUIIbHbIX U
PacTOYHbIX CTaHKax. TWMbl U Ha3Ha4YeHne
CBEPNUIbHbIX CTAHKOB. PeXyLLUnA MHCTPYMEHT 1
npUCcnocobnexHuns Ans CBepmnIibHbIX CTAHKOB.

2 Yacbl

2 Yacebl

1 Yacebl

5 Yacbl

21

Tema 21. ObpaboTka 3aroToBOK Ha pe3epHbIX
CTaHkax. Tunbl U HazHa4YeHne Ppe3epHbIX CTAHKOB.
PexyLnit HCTpyMeHT 1 npucnocobnenns ans
hpesepHbix cTaHkoB. O6paboTka 3aroToBOK Ha
LnNudoBanbHbIX cTaHkax. OCHOBHbIE TUMbI
LWnMdoBanbHbIX CTAHKOB. PexyLUMn MHCTPYMEHT 1
CXeMbl NN OBaHNA

2 Yacebl

1 Yaceol

2 Yacbl

5 Yachl

22

Tema 22. O6paboTka 3aroToBOK NaCTUYECKUM
nedopmupoBaHnem. OTaenovHas obpaboTka.
3nekTpodusnyeckme 1 aNeKTPOXMMUYECKme
MeToabl 06paboTku 3aroToBoK

2 Yacebl

2 Yacbl

1 Yaceol

5 Yachl

MatepnanoseneHue, ucrnonb3oBaHne
KOHCTPYKLMOHHbIX Matepyanos B MPON3BOACTBE U
MoaepHu3aumu cynosoro obopynoaHus MK-8
(cnocoBHOCTbIO NCNOMb30BaTh TEXHNYECKNe
cpeacTBa AnNs U3MepeHusi OCHOBHbIX NapameTpoB
TEXHOMNOrM4eCcKNX NPOLECCcoB, CBOWCTB
maTepuanos v nonydabpvkaTos,
KoMnnekTytowero o6opynosanus), OMK-1
(cnocoBHocTbIo pelaTtb cTaHAapTHbIe 3a4adm
npodeccroHanbHON AeATENbHOCTU Ha OCHOBE
MH(OPMaLMOHHON 1 Brubnrorpaduyeckon
KynbTypbl C IPUMEHEeHneM
MHPOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOTMIA
1 C Y4ETOM OCHOBHbIX TpeboBaHun
UHOPMaLMOHHOW Ge3onacHocTU)

Tema 1. OCOGEHHOCTUN CTPOEHMS METANMOB Kak
KpucTannuyeckmx Ten. AMopdHble Tena. Tunbl
KpUCTanmnMyecKkmx peLUueToK NPOMbILLIEHHbIX
MEeTannoB (eneso, MarHui, antoM1MHUA, Meab,
UMHK, TUTaH 1 T.4.) [oHATe o nonuMopdu3me.
AHUM30TPONUS CBOWUCTB MeTanmnoB. Tunel cBa3en
MeXay YacTvuamu B TBepablx Tenax.
Oundbdy3noHHble npouecchl B meTannax. [JedekTbl
KpUCTanmnMyecKoro CTpOEHUsi MeTarnsos.
TeopeTuyeckas 1 pearnibHasi IPOYHOCTb YMCTbIX
MeTannoB. Teopusi gucnokauui. Bugpl
ancnokauuin. BnusHue agedektos
KpUCTanmmM4yecKkoro CTpOeHns Ha
PU3MKO-MexaHM4eCcKne CBOMCTBa METANSOB,
Haknen. [MoHsTYe 0 NONMKPUCTaNINYecKkoM
CTPOEHUN METANMOB.

2 Yacbl

2 Yacel

4 Yacel

Tema 2. [ledbopmaumns u paspyLleHne MmeTanmos.
MoHaTMe 06 ynpyroi u nnactuyeckomn
negopmaumsix, apdeKT «CBEpPXNIacTUYHOCTUY.
M3meHeHue CcTpyKTypbl MeTanna npu
nnacTuyeckon aegopmaumm. Xpynkoe n Ba3koe
paspyLlueHve MeTansnos. BnusHue Harpesa Ha
CTPYKTYpY U CBOMCTBa AePOPMUPOBAHHOIO
meTanna. Bosspar, ABe ero ctaguu.
Pekpuctannusaums (nepBuyHas, BTopuYHasi,
cobuparenbHasi). TemnepaTypHblil nopor
pekpucTannusaumn. MiHkybaumoHHbI nepuog.
XonogHas v ropsivas gedopmauus, ee
NPOMBILLIIEHHOE MCMoNb30BaHWe (KoBKa,

LUTaMMNoOBKa U T.4.)

2 Yacebl

2 Yacbl

3 Yacbl

7 Yachl




KpucTannuaaumu. MNoHsATe 0 KpucTannusauum,
nepBUYHas U BTOPUYHAs KpUcTannmaaums.
TepmogvHamuyeckune NpeanochInku
KpucTannuaauum 1 nnasneHusi. PaBHoBecHble
YCroBWSA 1 TeMnepaTtypbl KpUcTanmsaumm un
nnaeneHusi. Tennoson achdekT, KpuBas
oxnaxaeHuns. CTeneHb nepeoxnaxaeHus , ee

pocTa KpuctannoB. CTpoeHne cTanbHOro crnmTka.
KuHeTuka o6pa3oBaHust pasnuyHbIX 30H B CINUTKE,
CBSI3b CO CTEMNeHb0 NepeoxnaxaeHns npu
Kpuctannusauuu. eHapuTHoe CTPOEHUE NIUTOrO
MeTtanna. OpoHT KpucTannmMsaumm, oeHApUTHas,
30HarbHas U rpaBUTaLMOHHas NUKBaLUus B
CTanbHOM CNUTKe, NPUYNHBLI ee 0bpa3oBaHUs.
OTpuuaTensHoe BAsiHXE NUKBAaLMKU Ha CBOMCTBA
JNINTOrO 1 ropsiduegecopMmnpoBaHHOro MeTanna.
MeToabl 60pbbbl ¢ 06pa3oBaHMEM NUKBALUW.

Tema 3. PopmumpoBaHMe CTPYKTYpbl METANNOB Npu

BIMsIHWE Ha CKOPOCTU 06pasoBaHus 3apoabIllei 1

2 Yacebl

3 Yacbl

2 Yacbl

7 Yachl

Tema 4. MexaHu4yeckue CBOWCTBa, U3MepsieMble
npu cTaTuyeckmx Harpyskax. McnbiTaHus Ha
pacTsxxeHue. [Npeaensl ynpyroctun, TeKy4ecTn n
NPOYHOCTM NpM pacTsikeHnn. OTHocUTenNbHbIE
yANMHEeHne n pacTsxeHune. Vcnbitanus Ha narunb.
Mpenen npoyHocTy npu n3rnbe. MexaHu4eckme
CBOWICTBA, M3MepseMble NMpU CTaTUYEeCKnX
Harpyskax. VicnbiTaHus Ha pacTsbkeHue. MNpeaensl
yNpyrocTu, TeKy4eCcTn 1 MPOYHOCTU Npu
pacTskeHun. OTHOCUTENbHbIE YANMHEHWE 1
pacTsxeHue.

2 Yacebl

2 Yacbl

2 Yacbl

6 Yacebl

Tema 5. VicnbiTaHnst Ha TBepaocTb. Onpepenexue
TBEPAOCTM BAaBNMBaHWEM, MeToabl BpuHenns,
Bukkepca, Poksenna. MukpoTBepaocCTb.
CknepomeTpus. iamepeHne TBepaoctn
BAaBnuBaHnem, metoabl bpuHenns, Bukkepca,
Poksenna. MukpoTBepaocCTb.

2 Yacbl

2 Yacel

2 Yacel

6 Yachbl

Tema 6. MexaHu4yeckvne CBONCTBA, n3MepsieMble
npu AMHaMUYeCKUX Harpyskax. McnblTaHus Ha
yaapHyto Ba3kocTb. PaboTa pacnpoctpaHeHust

TpeLymHbl. MNopor xnagHOMOMKOCTH,
TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb

MeTanna. OcobeHHOCTM yCTanocTHOro

pa3spyLueHusi. MicnblTaHus Ha npegen
BbIHOCNIMBOCTW. BnusiHue kavyecTBa NoBepxHOCTM
MeTanna Ha npefen BblIHOCNMBOCTU. Kputepum
BbIHOCNNBOCTU. Pa3bl B METANNNYECKNX Cnnasax.
MoHATMs «cnnaBy, «dasay, «CTeneHb cBOGOAbI».
TBepable pacTBOPbl BHEAPEHUS N 3aMELLEHUS.
OrpaHuYeHHbIE 1 HEOrpaHUYEHHbIE,
yrnopsifoYeHHbIE U HeYyNopSA0YEHHbIE TBEPAbIe

pacTBOpbI, BUSIHNE TemnepaTypbl Ha

pacTBOPMMOCTb METANIOB U HEMETAaIsOoB.
XrMurYeckune 1 aNeKTPOHHbIE coeanHeHus, dasbl
KOM-Po3sepu, mexaHnyeckue cmecu. Mpasuno a3
M66ca.Pasbl B MeTannuyeckux crnnaeax. MoHaTus
«cnnaey, «asa», «cTeneHb cBoboabl». TBepable
pacTBOpbl BHEAPEHUS U 3amelleHus. pasuno
a3 [mbbea.

2 Yacbl

2 Yacel

2 Yacel

6 Yachbl

Tema 7. Quarpamma COCTOSIHUSI Kak cnocob
onuncaHusi o.co6eHHOCTeN KpucTannmaaumm
CnnaBoB B paBHOBECHLIX ycroBusix. [TocTpoeHne
anarpammbl COCTOSIHUSE METOAOM TEMMOBOIO
acpdekTa (MeToa KypHakoBa). Bugbl guarpamm
COCTOSIHUS (AnarpaMmbl COCTOSHUS ANs
KOMTMOHEHTOB, 06pa3ytoLLyx TBepAble pacTBOPbI;
HEepacTBOPUMbIX KOMMOHEHTOB; KOMMOHEHTOB,
06pasyoLLmnx orpaHNYeHHbIe TBEpAbIE PacTBOPbI U
X“MU4yeckue coeguHeHus). MoHaTNe 0 TPOMHbIX
avarpammax CocTosiHus. [luarpaMmMa COCTOsIHMS
Xenes3oyrrnepoaucTbix cnnasoB. Pasbl B cucTeMe
«KEnes3o-yrnepoa» u «Xeneso-LUeMeHTUT».
OBTEKTUYECKOE U 3BTEKTOMAHOE NpeBpaLleHume,
o6pa3oBaHWe NePBUYHOIO, BTOPUYHOIO 1
TPETUYHOIO LieMeHTUTa. BnuaHune TemnepaTtypbl Ha
pacTBOPMMOCTb Yrriepoaa B a- U g-xenese.
MarHutHoe npeBpalleHue xenesa.[uarpamma
COCTOSIHUS JKene3oyrnepoancTbix cnrnasos. dasbl
B CMCTEME «XKeneso-yrnepoa» u
«keneso-LeMeHTUT» [lnarpamma cocTosiHus
XenesoyrrnepoancTbix cnnasoB. BrnvsHne
TemnepaTtypbl Ha pacTBOPUMOCTb yrrepoaa B a-
g-xenese. MarHMTHOe npeBpaLleHve xenesa.

2 Yacebl

2 Yacbl

2 Yacbl

6 Yacebl




Tema 8. Yrnepoguctble ctanu. Ctanu o6bi4HOro
KayecTBa, KA4eCTBEHHbIE, BbICOKOKAYECTBEHHLIE U
0cob60oBbICOKOKa4YeCcTBEHHbIE. MapkupoBka,
XUMUYECKUI COCTaB, CBOMCTBA M obnactb
npuMeHeHus. BnusiHne yrnepoaa v NOCTOSIHHbIX
npvMecen Ha CBONCTBa CTanem.
KOHCTPYKLIMOHHbIE, PECCOPHO-MPYXKMUHHBIE U
MHCTPYMEeHTanbHbIe yrrepoancTble cTanu.
ABTOMaTHble cTanu.Ymepoguctble ctanu. Ctanu

006bIYHOrO KayecTBa, Ka4eCTBEHHbIE,
BbICOKOKA4YeCTBEHHbIE U
0cob0BbICOKOKaYeCTBEHHbIE. MapkupoBka,
XUMUYECKUIA COCTaB, CBOMCTBA U obnacTb
npumeHenusi.YyryHel. Bugpel 6enbix 1 cepbix
4yryHoB. OGbIKHOBEHHbIE, KOBKUIA 1
BbICOKOMPOYHBIN YYryHbl, YYTyH C BEPMUKYNSAPHbBIM
rpacutom. BnunsiHne chopmbl rpacpmToBbix
BKITHOYEHUIA HA MexaHWYeCckne CBOMCTBA CepbiX
yyryHoB. CTpyKTypa, CBOMCTBa, MapKMpPOBKa,
METOAbI NONy4YeHUs U 06racTb NPUMEHEHUS CEPbIX
YYryHOB.

2 Yacbl

2 Yacel

2 Yaceol

6 Yacbl

Tema 9. LiBeTHble MeTanmnbl 1 crnnaebl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHUIA 1 CMNaBbl
Ha ero ocHoBe. XMMWUYeCKuUin CocTas, CTPYKTYpa,
CBOWCTBa, MapkupoBKa 1 0bnactb NpuMeHeHus

anioMMHNEBBIX CNMaBoB. Teopusa 1 NpakTuka
TepMuyeckoii 06paboTku aropantoMuHOB. 3akarnka
N CTapeHue.

2 Yacebl

1 Yaceol

2 Yacbl

5 Yachl

10

Tema 10. Teopusi Tepmuyeckort o6paboTku.
dunanyeckas CyLLHOCTb SABNEHUN, MPOUCXOOALLMNX
npu 6e3anddy3voHHOM (MapTEHCUTHOM)
npespaLleHuun. [lnarpamma n3oTepMmuyecKoro
npeBpaLleHns nepeoxnaXxaeHHoro aycreHmTa.
BrniusiHue cteneHn nepeoxnaxaeHust Ha
CTPYKTypOOOpa3oBaHue yrrnepoamcTbiX cTanen.
BeriHutHOE npeBpalyeHne. TemnepaTtypa Hadana
MapTEHCWUTHOTO NpeBpaLLeHUs.

2 Yacbl

1 Yacebl

2 Yacel

5 Yacbl

1

Tema 11. TexHonorus (NpakTuka) TepMmnyYeckomn
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanusauus. 3akanka cranemn.
XapakTepHble TOYKM Ha AnarpamMmme COCTOSIHUS
«KEeNne3o-LemMeHTUT». Beibop TemnepaTtypsl
HarpeBa nog 3akarsky. BnusHue ckopocTun
OXNaXAeHWsa Ha CTPYKTypy cTanen. [inarpamma
aHM30TEPMUYECKOro NpeBpaLLeHns aycTeHnTa.
OTXUr n HopManusaums. YeTbipe OCHOBHbIX
npespalleHus B ctansx. TexHonoruns (npakTuka)
TepmMuyeckon 06paboTkn yrnepoamncTbIx cTaneu.
Bakanka. Oxur. Hopmanusauus. 3akanka
cTanen. XapakTtepHble TOYKM Ha AnarpaMmme
COCTOSIHUS «XKene3o-LeMeHTUT». TexHonorns
(npakTrka) TepMuyeckoni obpaboTku
yrnepoaucTbix ctanen. Boibop Temnepatypbl
HarpeBa nop 3akarnky.TexHonorusi (npakTuka)
TepMuyeckoi 06paboTku yrnepoaucTbIx cTanei.
Bakanka. Omxur. Hopmanusauus. 3akanka
cranen. XapakTepHble TOYKM Ha guarpaMmme
COCTOSIHUS «Kene3o-LeMeHTUT». Beibop
TemnepaTypbl Harpesa nop 3akanky. BnusiHmwe
CKOPOCTM OXNaXAeHUs1 Ha CTPYKTYpY cTanew.
[narpamma aHW30TEPMMYECKOTO NpeBpaLLeHns
aycteHuTa. OTXUr n Hopmanusaums. Yetoipe
OCHOBHbIX NMpeBpaLLeHus B cTansx. TexHonorus
(npakTrka) TepMuyeckori obpaboTku
yrnepoamncTbIX cTanen. BnusaHue ckopoctun
oxnaxaeHus Ha CTPYKTypy ctanen. [loknagel no
pedepatam.TexH-

2 Yacbl

2 Yacel

2 Yacel

6 Yachbl

12

Tema 12. OTnyck yrnepoancTbix ctanen. Llenb
OTnycKa. aHan13 ABNeHui, NPOUCXOAALLMX NpU
Harpese 3akaneHHow ctanu. Bugel otnycka
(HW3KWIA, cpegHUiA, BICOKMI). Yny4dweHne. Beibop
BMAa TepMoo6paboTKM B 3aBUCUMOCTU OT
cofepxaHnus yrnepoga B ctanu. OTnyckHas
XxpynkocTb.[pyrne Buabl TepMUYECKOn 1
XUMUKO-TEPMMYECKO 06paboTkmn cTanen.
TepMoobpaboTka, He cBsi3aHHas ¢ ha3oBbIMU
npeBpaLLeHnsmMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUN,
PEeKpVCTanNIM3aLUmnoHHbIN OTXUN, TOMOreHn3aums).
Bwvapl 3akankv B 3aBUCMMOCTM OT crnocoba
oxnaxpaeHus.loBepxHOCTHas TepMmuyeckas un
XUMUKO-TEpMUYEcKkasi obpaboTka. MNMepcnekTmBbl

passutusa XTO.

1 Yacebl

2 Yacbl

2 Yacbl

5 Yachl




13

Tema 13. JlerupytoLne anemMeHTbl B CTansx.
BnusiHme xummyecknx anemMeHToB Ha 0COBEHHOCTU
CTPYKTYpOoO6pa3oBaHWsi NerMpoBaHHbIX cTanemn.
Cranu ayCTeHUTHOro, NepUTHOro, heppUTHOrO U
kapbuaHoro knacco. MapkvupoBka NnervpoBaHHbIX
cTanen n cnnaBoB, 0COBEHHOCTU UX TEPMUYECKOW
06paboTkun.Koppo3nmoHHo-cTolikme 1
cypokopnycHble ctanu. OcHOBbI Teopun
ANEKTPOXMMMNYECKOW KOPPO3UMU.
Koppo3noHHO-CTONKME CTanu 1 cnnasbl PasnuyHbIX
knaccoB. CTpyKTypa, CBOWCTBa, MapKMpoBKa,
obnacTb npumeHeHusi. CyaoKopnycHble cTanu.
Mapkupogska no lNpasunam Poccuinckoro PeyHoro
Pernctpa, xumnyeckuin coctas, obnactb
npYMeHeHns.XKapoCcTonkue 1 xaponpoyHble
maTepuanbl. XuMmyeckas Kopposus MeTansos.
2KapoCTONKOCTb 1 apOonpoYHOCTb, KpUtepum
XaponpoyHOCTU. XKapocTolkne 1 XaponpoyHble
cTanu u cnnasbl, CTPYKTypa, CBOWCTBA,
MapKupoBka, 06nacTb NpUMeHeHus.

1 Yacebl 2 Yacbl

2 Yacbl

5 Yachl

14

Tema 14. IHCTpymeHTarnbHble Matepuansl.
YrnepoaucTele, HU3KoNernpoBaHHbIe,
ObICTpOpeXyLLMe cTanu ANst UHCTPYMEHTOB,
nopoLUKoBble TBepAble cnnasbl. ObnacTtb
npumeHenusi. Ctanu gns obpabotkn metannos
AaBneHneM, Wramnosble cTanu.M3HococTorkme un
aHTUPUKUNOHHBIE MaTepuanbl. XapakTepucTuku
M3HOCOB W BUAOB M3HALLUMBAaHWSA. 3aKOHOMEPHOCTH
U3HaLUMBaHUS AeTanen nap TpeHus,
pauvoHanbHbIv BLIGOp Matepranos
TPMOOCONPSXKEHWUI, NYTU YMEHbLLEHWS U3HOCA.
MaTtepuansl, ycTorumBblie K abpasnBHOMY,
YCTanocTHOMY, afire3MOHHOMY U3HaLUMBaHUIO,
PETTUH-KOPPO3NN. aHTUDPUKLIMOHHBIE CNaBbl
Ha ocHoBe Meau U cBuHUA (6poH3bl 1 6abbuTbI).

1 Yacebl 1 Yaceol

2 Yacbl

4 Yacbl

15

Tema 15. Hemetannuyeckve KOHCTPYKLMOHHbIE
matepuarnsl. MonMmepsl, NnacTMacchl, Pe3uHbl,
KOMMO3MLMOHHbIe MaTepuansl. Matepuansl ¢
0COBbIMY SMNEKTPOTEXHUYECKUMU U MArHUTHBIMU
CBOWCTBaMM.

1 Yacebl 1 Yaceol

1 Yaceol

3 Yacebl

Ok3ameH

27 Yacobl

27 Yacbl

4. KomneTeHuuun oGyuatowerocs, hopMmpyeMble B NpoLiecce 0CBOEHUS AUCLUMNIUHbI

Ne n/n

HaumeHoBaHue paspgena gucunniiuHbI

®dopmupyembie
KOMMNeTeHUuUn

N

OCHOBbI TEXHOMOMMM MaTepuarnos, NPOU3BOACTBO
n nepepaboTka MaTepvanos B Aetanv ons
W3roTOBMEHUS U MOAEPHM3aLMK CYA0BOrO
obopynosaHus K-8 (cnocobHOCTbO
MCMonb30BaTh TEXHUYECKUE CPeacTBa Ans
N3MepeH1s OCHOBHbIX MapaMeTpoB
TEXHOMOMMYECKMX NPOLIECCOB, CBOMUCTB
maTtepuanoB u nonycgabpukaTos,
KomnnekTytowero obopynosaHust), OMK-1
(cnocoBHoCTbIO pellaTe CTaHAapTHbIE 3apayu
npodeccnoHanbHOM AeATENbHOCTU Ha OCHOBE
MHGOPMAaLMOHHON 1 Bubnmorpadmyeckomn
KynbTYpbl C TPUMEHEHNEM
NHOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOTMI
U C Y4ETOM OCHOBHbIX TpeboBaHuMM
NHdOPMaLMOHHOWM 6e3onacHocTu)

N

Tema 1. Lienb nsyveHus kypca. lNMoHsATme o
TOYHOCTM U KayecTBe U3roTOBMEHNs AeTanen.
OCHOBHbI€ KOHCTPYKLIMOHHbIE MaTepuarnsl B
COBPEMEHHOM MaLUNHOCTPOEHUN U CYAOCTPOEHUM.
Knaccudmkauus metonoB nonyveHusi 1 o6paboTkm
3aroToBOK. TeopeTnyeckmne 1 TexHonornyeckme
OCHOBbI NPOV3BOACTBA.

Or1K-2

Tema 2. CnnaBbl Ha OCHOBE Xxerne3a (CTanu u
YyryHbl). Ix npumeHeHne un knaccudukaums.
MeTannyprus 4yryHa: ucxogHble Matepuansl,
[OMEHHbIN npoLecc, AoMeHHas nevb,Cnnaebl Ha
OCHOBe Xernesa (CTanu u vyryHsl). Ix npumeHeHune
1 Knaccudukaums.

OrlK-2

Tema 3. [pon3BOACTBO CTanNu: KOHBEPTEPHBIN
npouecc, MapTeHOBCKUI cnocob,
anekTpocTanennaBsubHbIe NeYn

OrlK-2

Tema 4. PasnuBka cTanu v NoBbILLEHVE ee
KayecTBa: U3NOXHWLbI, BaKyyMUpOBaHUe cTanu,
3M1EeKTPOLLNaKOBbIV Nepensnas

OrlK-2




Tema 5. Meab 1 cnnaBbl HA ee OCHOBe.
MponsBoacTBO Mean: MeaHbIe pyasl,
NMpOMETannypruyeckuini cnocob MeaHbIN LUTENH,
pacuHnpoBaHue meau.

OrlK-2

Tema 6. ArOMUHMIA 1 CMnaBbl HA OCHOBE
antoMuHus. Mpor3BoACTBO antoMUHUS: Cbipbe,
3MEeKTPONnU3 1 paMHUPOBAHUE antoMUHUS,

OrlK-2

Tema 7. MarHueBble cnnasbl. [1ponM3BoacTBO
MarHusi: cbipbe, oboralleHne, anekTponms,
paduHMpoBaHue

OrlK-2

Tema 8. TuTaH 1 cnnasbl HA €r0 OCHOBE.
Mpou3BOACTBO TUTAHA: Chipbe, NosyyYeHne
TUTAHOBOTO LUMaka, XJIopMpoBaHue, BakyymHas
OUCTUNNAUMS TUTAHOBOM ryoKu

Or1K-2

Tema 9. IlutenHoe Npon3BoACTBO. TexHomnorns
NMTENHOro NPOVN3BOACTBA, NNAaBUMbHbIE arperarbl.
CocTaB 1 cBoMCTBa (POPMOBOYHBLIX CMECen 1
NMTeNHbIX CNnaBoB. JnTbe B pa3oBble necyaHble
opmbl. Cnocobbl hOPMOBKU, MOAEMbHbIN
KOMMIEKT 1 ero HasHayeHve.

OrlK-2

10

Tema 10. CneumanbHble cnocobbl NUTbs. JInTbe no
BbIMNNaBnsaeMbIM MOAENsaM, NMTbe B 060MOYKOBLIE
hOpMbI, NMUTbE B KOKWUMb, NMUTbE NoA AABIIEHNEM B
MeTannmyeckme popmel, LEHTPOGEXKHOE NUTLE.
KayecTBo OTNMBOK.

OrlK-2

1

-

Tema 11. O6paboTka MeTannoB AaBMeHNEM.
TeopeTunyeckne ocHoBbl 06paboTKM MeTannoB
naeneHvem. OcHOBHble BUAbl 06paboTku
METanmnoB AaBneHueM, puanKo-MmexaHn4eckmne
0Cc0BEeHHOCTM MPOLECCOB, NPONCXOASLLMX MPK
nedopmaumu. NpokaTHoe NPOM3BOACTBO.
OcHoBHble BuAbl MpokaTku, paboune
WHCTPYMEHTbI, MPOKATHbIA COPTAMEHT.

Or1K-2

12

Tema 12. Oco6EHHOCTM OCHOBHbIX BUOB
06paboTkn MeTannoB AaBneHMEM: NPECCOBaHME,
KOBKa, ropsiyasi 06 beMHasi LUTaMnoBKa, pexvmbl
obpaboTku, ncnonbdyemoe obopyaoBaHve.
MeTtoabl 06paboTkM AaBNEHUEM B XONIOQHOM
coctosiHun. OCHOBHbIE OMnepaLmmn IMCTOBOM
LUTaMMOBKW, BUAbI BONIOYEHWEM, UCMONb3YEMbIE
WHCTPYMEHTBI U UX YCTPOUCTBO.

OrlK-2

13

Tema 13. CBapka v navika MeTasnsioB 1 CMiaBoB.
TeopeTuyeckne 0CHOBbI CBAPOYHOTO
npoussoacTBa. CBapka aaeneHvem. OCHOBHble
BMAObl CBAPKN TEPMOMEXaHUYECKMMU 1
MexaHudeckumu cnocobamu. CBapka nnaBneHnem.
dusmnko-xmmmnyeckne npoLeccel, npoucxoasiiue B
CBapHOM COeAVHEHUV NPU KpUCTannmnsaumm
xugkoro metanna. CTpoeHue ayru, npuMeHsiemble
rasbl, 060pyaoBaHve, BUAbI CBAPHbIX COEANHEHWI
1 weoB. CBapMBaeMoCTb MaTepmnanos 1 gedekTbl
CBapHbIX coeanHeHun. MNaika, Hannaeka. Buapl
npunoes, ¢rtockl, Cnocobbl NankuM, Hannaeku,
obopynoBaHue

Or1K-2

14

Tema 14. OCHOBbI NOPOLLKOBOW METanNypruu.
MeToabl nonyyeHns MeTanm4eckmx NopoLLKOB 1
MOPOLLKOBbLIX MaTepuanos, NPOLECChI
hopMoobpa3oBaHMs U CNEKaHNs U
OononHuUTenbHble BUAbl 06paboTky NOPOLLKOBbIX
netanew

OrlK-2

15

Tema 15. OcHOBbI MexaHn4eckon 06paboTkon
pe3aHuneM. PU3NKO-XMMUYECKNE OCHOBBI
06paboTkn meTannoe pesaHnem. Knaccudmkaums
U XapaKTepucTMKa TEXHONOrMYECKUX METOA0B
06paboTku 3arotoBok. PopMoobpasoBaHue
NOBEPXHOCTEN 3aroTOBOK W AeTanen Ha
METarnopexyLmnx cTaHKax.

OrlK-2

16

Tema 16. Knaccudmkaumsa ctaHkoB. Metogbl
o6pa3oBaHUsi NPOU3BOAALLMX MUHUNA. [BMKEHUS
opmoobpa3oBaHmMsa Ha cTaHkax. KuHematuueckas
rpynna. KuHematunyeckas CTpyKTypa CTaHKOB.
Pexywuin nHctpymeHT. Knaccudmkauus pexyLiero
MHCTpyMeHTa. leomMeTpuyeckme napameTpsbl
peXyLLEero MHCTpyMmeHTa

OrlK-2

17

Tema 17. dusmyeckne O0CHOBbI NpoLecca pe3aHus.
Cwunbl pe3aHusi. TennoBble SBAEHUs Npy pe3aHuu.

Or1K-2

18

Tema 18. I3HOC 1 CTOMKOCTb UHCTPYMEHTA.
BnusiHue Bubpauum Ha kavyectBo 06paboTku.
ToYHOCTb, Ka4eCTBO M NPOU3BOAUTENBHOCTb
06paboTku

OrlK-2




19

Tema 19. O6paboTka 3aroToBOK Ha CTaHKax
TOKapHOW rpynmbl. Tvnbl CTaHKoB. PexyLumn
WHCTPYMEHT 1 NPUCNOCOGNEHNS ANs 3aKpenneHns
3aroToBOK Ha TOKapHbIX cTaHkax. ObpaboTka
3aroTOBOK Ha TOKAPHbIX CTaHKax

Or1K-2

20

Tema 20. O6paboTka 3aroToBOK Ha CBEPSMUIIbHbIX U
PacTOYHbIX CTaHKax. TWMbl U Ha3Ha4YeHne
CBEPNUIbHbIX CTAHKOB. PeXyLLUA MHCTPYMEHT 1
NpUCNocobnexHns Ans CBepnmnIibHbIX CTAHKOB.

OrlK-2

2

pe

Tema 21. O6paboTka 3aroToBOK Ha hpesepHbIX
cTaHkax. Tunbl U Ha3Ha4YeHne pe3epHbIX CTaHKOB.
PexyLnit HCTpyMeHT 1 npucnocobnenus ans
hpesepHbix cTaHkoB. O6paboTka 3aroToBOK Ha
wnmdpoBanbHbIX cTaHkax. OCHOBHbIE TUMbI
LWnMdoBanbHbIX CTAHKOB. PexyLUMn MHCTPYMEHT 1
CXeMbl LWndgoBaHna

OrlK-2

22

Tema 22. O6paboTka 3aroToBOK NaCTUYECKUM
nedopmupoBaHuem. OtaenoyHas obpaboTka.
3nekTpodusnyeckme 1 aNeKTPOXMMUYECKUe
mMeToabl 06paboTky 3aroToBOK

Or1K-2

MatepnanoseneHue, ucrnonb3oBaHne
KOHCTPYKLIMOHHbIX MaTepranos B NPOU3BOACTBE 1
MoaepHu3aumu cynosoro obopynosaHus MK-8
(cnocobHOCTLIO NCNOMb30BaTb TEXHNYECKNe
cpeacTBa ANt U3MEePEHUsi OCHOBHbIX NapameTpoB
TEXHOMOrM4eCcKNX NPoLLeccoB, CBOVCTB
maTepuanos 1 nonydabpukaTos,
komnnekTytowero obopynosaHus), OlMK-1
(cnocobHoCTbI0 pellaTb CTaHAapTHbIe 3adayn
npodeccroHanbHON AeATENbHOCTU Ha OCHOBE
UHOPMaLMOHHOW 1 Bubnuorpadmyeckon
KynbTypbl C NPUMEHEHUEM
WHPOPMaLIMOHHO-KOMMYHUKALMOHHbBIX TEXHOMOT I
M C Y4ETOM OCHOBHbIX TpeboBaHui
UHOPMaLMOHHOW Ge3onacHocTU)

Tema 1. OCOGEHHOCTUN CTPOEHMS METANOB Kak
KpucTannuyeckux ten. AMopdHble Tena. Tunbl
KpUCTanmm4yeckmx peLleToK NPOMbILLIMEHHbIX
MEeTannoB (eneso, MarHui, antoM1MHUA, Medb,
UMHK, TUTaH 1 T.4.) [oHATe o nonumMopduame.
AHUM30TPONUS CBOWUCTB MeTanmnoB. Tunel cBa3en
MeXay YacTuuammn B TBEpAbIX Tenax.
Oundbdy3noHHble npouecchl B meTannax. [JedekTbl
KpUCTanmmM4yecKkoro CTPOEHNs MeTansos.
TeopeTuyeckas 1 peanbHasi IPOYHOCTb YUCTbIX
meTannoB. Teopusi aucnokauui. Bugpl
aucnokauuin. BnvsHwe gedektos
KpUCTanmmM4yecKkoro CTpoeHns Ha
PU3MKO-MEXaHNYECKME CBONCTBA METansos,
Haknen. MoHsTYe 0 NoNMKPUCTanNINYeckoM
CTPOEHUN METANMOB.

OrlK-2

Tema 2. lecbopmaums 1 paspyLleHne MeTarnmnos.
MoHaTMe 06 ynpyroi u nnactTuyeckomn
negopmaumsix, apdeKT «CBeEpPXNIacTUYHOCTUY.
M3meHeHue cTpyKTypbl MeTanna npu
nnacTuyeckon aegopmaumm. Xpynkoe n Ba3koe
paspyLueHve meTannos. BnusHue HarpeBa Ha
CTPYKTYPY U CBOMCTBa AeOPMUPOBAHHOIO
meTanna. Bosspar, ABe ero ctaguu.
Pekpuctannusauns (nepBuyHas, BTOpUYHas,
cobuparenbHas). TemnepaTypHbIii nopor
pekpuctannusauun. MIHKyGaLmoHHbI nepuog.
XonogHas v ropsyas gecopmaums, ee
NPOMBILLIIEHHOE MCMoNb30BaHWe (KOBKa,
LUTamMnoBKa U T.4.)

OrlK-2




Tema 3. dopmmpoBaHNe CTPYKTYpbl METanoB npu
KpucTannusaumu. MoHaTHe o KpucTannmsaumu,
nepBUYHast U BTOPMYHAs KpUcTannmaaums.
TepmoavHamuyeckme nNpeanochIsiku
Kpuctannusauum v nnaenexHusi. PaBHoBecHble
YCroBMSA 1 TemnepaTypbl Kpuctannmsauum u
nnaenexus. Tennoson adekT, KpuBas
oxnaxaeHusi. CteneHb nepeoxnaxgeHus , ee
BMUsIHWE Ha CKOPOCTM 0Bpa3oBaHNs 3apoablLlelt 1
pocTa KpuctannoB. CTpoeHue CTanbHOro crmTka.
KuHeTuka o6pa3oBaHust pasnuyHbIX 30H B CIUTKE,
CBSI3b CO CTEMEHbIO NepPeoXnaxaeHms npu
Kpuctannusauuu. leHapuTHOE CTPOEHNE NUTOro
mMeTanna. PpoHT KpucTannmsaumm, AeHopuTHas,
30HarbHas U rpaBUTALIMOHHAs NUKBaLUS B
CcTanbHOM CnUTKe, NPUYNHBLI ee 0bpa3oBaHUs.
OTpuuaTensHoe BAsiHXE NUKBAaLMKN Ha CBOMNCTBA
NUTOro N ropsivenedopMMpPOBaHHOIO MeTanna.
MeTtoabl 60pbbbl ¢ 06pazoBaHMEM NUKBALIAK.

OrlK-2

Tema 4. MexaHu4yeckue CBOWCTBa, U3MepsieMble
npu cTaTuyecknx Harpyskax. MicnbitaHus Ha
pacTsxxeHue. [Npeaensl ynpyroctu, TeKy4ecTn n
MPOYHOCTM NpU pacTsbkeHUn. OTHoCUTENbHbIE
yAJNMHEeHne n pacTsxeHue. Vcnbitanus Ha narunb.
Mpenen npoyHocTy npu n3rnbe. MexaHu4eckme
CBOWICTBA, M3MepseMble Npu CTaTUYEeCKnxX
Harpyskax. VicnbiTaHus Ha pacTsbkeHue. MNpeaensl
YNpyrocTu, TeKy4eCcTn 1 MPOYHOCTU Npu
pacTskeHun. OTHOCUTENbHbIE YANMHEHWE 1
pacTsxeHue.

OrlK-2

Tema 5. UcnbiTaHus Ha TBepaocTb. OnpeaenexHve
TBEPAOCTM BAABNMBaHWEM, MeToabl BpuHenns,
Bukkepca, Poksenna. MukpoTBepaocCTb.
CknepomeTpus. iamepeHne TBepaoctn
BAABNvBaHveM, Metoabl bpuHenns, Bukkepca,
Poksenna. MukpoTBepaocTb.

Or1K-2

Tema 6. MexaHu4yeckvne CBONCTBA, n3MepsieMble
npu AMHaMUYeckunx Harpyskax. MicnbitaHmsa Ha
yAapHyto BA3KOCTb. PaboTa pacnpocTpaHeHust
TpeLymHbl. MNopor xnagHOMOMKOCTH,
TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb
meTanna. OcobeHHOCTM yCTanocTHOro
pa3spyLueHusi. MicnblTaHus Ha npegen
BbIHOCNMBOCTW. BnnsiHne kavyecTBa NoBepxHOCTM
MeTanna Ha npegen BblHOCNUBOCTU. Kputepun
BbIHOCNMBOCTW. ®a3bl B METANNMYecknx cnrnasax.
MoHATMsA «cnnaBy, «asay, «cTeneHb CcBOGOAbI».
TBepable pacTBOPbl BHEAPEHUS N 3aMELLEHUS.
OrpaHn4eHHbIe Y HEOrPaHUYEHHbIE,
yrnopsiAoYeHHbIE U HeYNOpSA0YEHHbIE TBEPAbIe
pacTBOpbI, BNUsIHXE TeMMepaTypbl Ha
pacTBOPUMOCTb METANIOB Y HEMETArMoB.
XrMUYeckue 1 anNeKTPOHHbIE cCoeanHeHus, dasbl
HOm-Po3epu, mexaHnyeckue cmecu. Mpasuno gas
M66ca.Pasbl B MeTannuyeckux crnnaeax. MoHaTus
«cnnaey, «asa», «cTeneHb cBoboabl». TBepable
pacTBOpbl BHEAPEHUS U 3aMellieHust. [NpaBuno
a3 Mmbbca.

Or1K-2

Tema 7. Quarpamma COCTOSIHUSI Kak cnocob
onncaHus 0cobeHHOCTeN KpucTannmaaumm
CnnaBoB B paBHOBECHbLIX ycroBusix. [MocTpoeHne
auarpammbl COCTOSTHUSE METOAOM TEMMOBOIO
apdekTta (MeToa KypHakosa). Bugbl gnarpamm
COCTOSIHUS (AnarpaMmbl COCTOSHWUS ANs
KOMTMOHEHTOB, 06pa3ytoLLnx TBepAble pacTBOPbI;
HEepacTBOPUMbIX KOMMOHEHTOB; KOMMOHEHTOB,
ob6pasyoLmnx orpaHUYeHHbIe TBEpAble pacTBOpbI U
X“MU4yeckne coeguHeHus). MNoHaTNe 0 TPOMHbIX
amarpammax coctosiHust. [inarpaMmma cocTosiHus
XenesoyrrnepoaucTbix cnnasoB. Pa3sbl B cucTeMe
«XKeneso-yrnepoay u «xeneso-LeMeHTUT».
OBTEKTUYECKOE U 3BTEKTOMAHOE NpeBpaLleHume,
obpazoBaHue NePBUYHOIO, BTOPUYHOIO 1
TPETUYHOIO LieMeHTUTa. BnnaHune TemnepaTtypbl Ha
pacTBOPUMOCTb yrrepoaa B a- U g-xenese.
MarHutHoe npeBpalleHue xenesa.[uarpamma
COCTOSIHUS >Kene3oyrnepoancTbix cnrnasos. dasbl
B CUCTEME «XKene3o-yrnepoa» u
«keneso-LeMeHTUT» [lnarpamMmma cocTosiHus
XenesoyrrnepoancTbix cnnasoB. BrnvsHne
TemnepaTypbl Ha pacTBOPUMOCTb yrrepoaa B a- u
g-xenese. MarHMTHOe npeBpaLleHve xenesa.

Or1K-2




Tema 8. Yrnepoguctble ctanu. Ctanu o6bI4HOro
KayecTBa, KA4eCTBEHHbIE, BbICOKOKAYECTBEHHLIE U
ocoboBbICOKOKa4YeCcTBEHHbIE. MapkupoBka,
XUMWUYECKUI COCTaB, CBOMCTBA M obnactb
npuMeHeHus. BnusiHne yrnepoaa v NoCTOSIHHbIX
npvMecen Ha CBONCTBa CTanem.
KOHCTPYKLIMOHHBIE, PECCOPHO-MPYKMUHHBIE U
WHCTPYMEHTarbHbIE yrnepoancTble cTanu.
ABTOMaTHble cTanu.Yrmepoguctble ctanu. Ctanu
006bIYHOrO Ka4ecTBa, Ka4eCTBEHHbIE,
BbICOKOKA4YeCTBEHHbIE U
0co60BbICOKOKa4YeCTBEHHbIE. MapkmpoBka,
XUMUYECKUIA COCTaB, CBOMCTBaA U obnacTb
npumeHeHns.YyryHbl. Bugbl 6enbix u cepbix
4yryHoB. OGbIKHOBEHHbIE, KOBKUIA 1
BbICOKOMPOYHBIW YYryHbl, YyryH C BEPMUKYNSPHBLIM
rpacoutom. BnnsaHune dopmbl rpacdunToBbix
BKITIOYEHMI HAa MexaHU4eCcKne CBOMCTBA CepbIX
4yryHoB. CTpyKkTypa, CBOWCTBa, MapKUpPOBKa,
MeToAbl NONyYeHUsi n 0bracTb NPUMEHEHUS CEPbIX
YYryHOB.

OrlK-2

Tema 9. LiBeTHble MeTanrnbl 1 cnnaebl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHWUIA 1 CMNaBbl
Ha ero ocHoBe. XMMWUYECKMNI COCTaB, CTPYKTYpa,
CBOWICTBa, MapKkvMpoBKa 1 0bnactb NpuMeHeHns
anioM1HNEBBIX CNMaBoB. Teopysa 1 NpakTuka
TepmMuyeckoi 0b6paboTku AropantoMUHOB. 3akarnka
N CTapeHue.

OrlK-2
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Tema 10. Teopusi TepMuyeckort 06paboTku.
dunanyeckas CyLLHOCTb SABNEHUN, MPOUCXOOALLMNX
npu 6e3anddy3MoHHOM (MapTEHCUTHOM)
npeBpalleHn. juarpaMmma n3oTepMmM4ecKoro
npeBpaLLeHns NepeoxnaxaeHHoro aycteHumTa.
BrniusiHue cteneHn nepeoxnaxaeHust Ha
CTPYKTypOOOpa3oBaHue yrrnepoamcTbiX cTanen.
BeriHutHOE npeBpalleHne. TemnepaTtypa Hadana
MapTEHCWUTHOrO NpeBpaLLeHns.

OrlK-2

1"

Tema 11. TexHonorus (NpakTuka) TepMmnyYeckomn
06paboTku yrnepoaucTbix ctanein. 3akanka.
Omxur. Hopmanusauus. 3akanka ctanen.
XapakTepHble TOYKWN Ha Anarpamme COCTOSIHUS
«KEene3o-LemMeHTUT». Beibop Temnepatypsl
HarpeBa nopa 3akarnky. BnusiHue ckopoctu
OXNaXAeHWsa Ha CTPYKTypy cTanen. [inarpamma
aHM30TEPMUYECKOro NpeBpaLLeHns aycTeHnTa.
OTXur n Hopmanuaaums. YeTbipe OCHOBHbIX
npespaLleHnst B ctansax. TexHonorns (npaktunka)
TepmMuyeckon 06paboTkn yrnepoamncTbIx cTaneu.
Bakanka. Oxur. Hopmanusauus. 3akanka
cTanen. XapakTepHble TO4KM Ha anarpaMmme
COCTOSIHUS «XKene30-LeMeHTUT». TexHonorus
(npakTrka) TepMuyeckori obpaboTku
yrnepoaucTbix ctanen. Boibop Temnepatypbl
Harpesa nop 3akarnky.TexHonorus (npaktuka)
TepMuyeckoi 06paboTku yrnepoaucTbIx cTanei.
Bakanka. Omxur. Hopmanusauus. 3akanka
ctanen. XapakTtepHble TOYKM Ha Avarpamme
COCTOSIHUS «XKene3o-LeMeHTUT». Bbibop
TemnepaTypbl Harpesa nog, 3akarnky. BnusHve
CKOPOCTMN OXNaXaeHUs Ha CTPYKTypy cTanen.
[narpamma aHW30TEPMMYECKOTO NpeBpaLLeHns
aycteHuTa. OTXUr n Hopmanusaums. Yetoipe
OCHOBHbIX MpeBpaLLeHns B cTansx. TexHonorus
(npakTrka) TepMuyeckori obpaboTku
yrnepoamncTbIX cTanen. BnusHue ckopoctun
OXNaXaeHnsa Ha CTPYKTypy cTanen. [loknagbl no
pedepatam.TexH-

Or1K-2
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Tema 12. OTnyck yrnepoancTbix ctanen. Llenb
OTnycKa. aHan13 SBNeHui, NPOUCXOAALLMX NpU
HarpeBe 3akarneHHoun ctanu. Bugbl otnycka
(HW3KWIA, cpegHUiA, BICOKMI). Yny4dweHne. Beibop
BMAa TepMoobpaboTku B 32aBUCUMOCTU OT
cofepxaHnus yrnepoga B ctanu. OTnyckHas
XxpynkocTb.[lpyrne Buabl TepMUYECKON 1
XUMUKO-TEPMMYECKO 06paboTkun cTanen.
TepmoobpaboTka, He cBsi3aHHas ¢ pa3oBbIMU
npeBpaLLeHnsmMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUn,
PEeKpVCTanNIM3aLUmnOoHHbIN OTXUN, TOMOreHn3aums).
Buabl 3akanku B 3aBUCUMMOCTM OT criocoba
oxnaxaeHus.lNoBepxHOCTHas Tepmuyeckas n
XUMUKO-TEpMUYEcKkasi obpaboTka. MNMepcnekTmBbl
passutusa XTO.

Or1K-2
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Tema 13. JlerupytoLne anemMeHTbl B CTansx.
BnusiHme xummyecknx anemMeHToB Ha 0COBEHHOCTU
CTPYKTYpoOOpa3oBaHusi NermMpoBaHHbIX CTanew.
Cranu ayCTeHWUTHOro, NepnUTHOro, eppuTHOrO U
kapbuaHoro knacco. MapkvpoBka nervpoBaHHbIX
cTanen n cnnaBoB, 0COBEHHOCTU UX TEPMUYECKOW
06paboTkn.Koppo3noHHO-CcToNKME 1
cypokopnycHble ctann. OCHOBbI Teopun
ANEKTPOXMMUNYECKOW KOPPO3UMU.
Koppo3noHHO-CTONKNe CTanu 1 cnnasbl PasnnyHbIX
knaccoB. CTpyKTypa, CBOWCTBa, MapKUPOBKa,
obnacTb npumeHeHus. CyaokopnycHble cTanm.
Mapkupogska no lNMpasunam Poccuinckoro PeyHoro
Peructpa, xumnieckuin coctas, obnactb
npuMeHeHus.XKapocTorikne 1 xaponpoyHble
maTepuansl. XuMnyeckas Kopposus MeTasnsnos.
KapoCcTOMKOCTb 1 XaponpovHOCTb, KpUTEPUU
XaponpoyHOCTU. XKapocTolkne 1 XaponpoyHble
cTanu v cnnaeebl, CTPYKTypa, CBOMCTBA,
MapK1poBKa, 06nacTb NPUMEHEHNS.

Or1K-2
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Tema 14. IHCTpymeHTarnbHble Matepuansl.
YrnepoamcTble, HA3KONernpoBaHHble,
GbICTpOpEXyLUME CTanu ANs MHCTPYMEHTOB,
nopoLUKoBble TBepAble cnnasbl. ObnacTtb
npumeHenusi. Ctanu gns obpabotkn metannos
AaBneHveM, WTaMnoBble cTann.M3HococTovikme un
aHTUMPUKUMOHHBIE MaTepuranbl. XapakTepucTukm
M3HOCOB 1 BUAOB M3HALLMBaHNS. 3aKOHOMEPHOCTN
U3HaLUMBaHUS AeTanen nap TpeHus,
pauvoHanbHbIVi BbIGOp Matepranos
TPMOOCONPSXKEHWUI, NYTU YMEHbLLEHWS U3HOCA.
Matepuansl, ycTor4mBblie K abpasnBHOMY,
YCTanocTHOMY, afire3MOHHOMY U3HaLUMBaHUIO,
PETTUH-KOPPO3NN. aHTUDPUKLIMOHHBIE CNaBbl
Ha OCHOBE Meau U CBUHLA (GpoH3bI M 6ab6UTHI).

OrlK-2
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Tema 15. Hemetannuyeckve KOHCTPYKLMOHHbIE
matepuarnsl. MonMmepsl, NnacTMacchl, Pe3uHbl,
KOMMO3MLMOHHbIe MaTepuansl. Matepuansl ¢
0COBbIMY SMNEKTPOTEXHUYECKUMU U MArHUTHBIMU
CBOWCTBaMM.

OrlK-2

Ok3ameH

5. I'Iepequb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m|, COOTHEeCEeHHbIX C nnaHupyeMmbiMUn pes3yrnbratTaMmn oCBOeHUA

Mpouecc N3yyeHust AMCLUMNMUHBLI HAaNPaBneH Ha (OPMUPOBaHME U Pa3BUTUE y 0BYHaIOLLETOCS CrEaYHOLLMX KOMMETEHLMIA:

MHAMKaTOp AOCTUNXeHusA

Ne n/n KOMMeTeHunun
3HaTb YmeTb Bnapetb
OlK-2.Y.1 MpumeHsTb OrlK-2.B.1
CnocoGeH NpUMeHsiTb Ol1K-2.3.1 ectecTBEHHOHay4YHblE P
€CTEeCTBEHHOHaYYHbIE 1 €CTeCTBEHHOHAYYHbIMU U
€CTeCTBEHHOHay4YHble 1 1 06LLEeNHXEHEPHbIE 3HaHWS,
obLenHXeHepHbIe 3HaHUs,  [0BLLEeNHXEHEePHBIMU 3HAHUAMW,
1 06LLENHKEHEPHbIE 3HAHUS, aHanuTM4eckue MeTopbl B
9 aHanuTU4eckue MeToabl B aHanuTUYecKUMn MeTogamu B
aHanuTu4eckne MeTofpbl B npodeccroHansHom | ;
Z npodeccroHanbHoMn npodeccroHanbHom
npodeccroHanbHON AesTENBLHOCTU [eaTenbHOCTN
0eaTenbHOCTM 0eaTenbHOCTM
OrlK-6.¥.1 Or1K-6.B.1 HaBblkamu
CnocobeH naeHTUpuLMpoBaTh Or1K-6.3.1 onacHocTH, onacHble naeHtTumumpoBaTb naoeHTUnunpoBaHus
OMacHOCTW, onacHble CUTyaumu n CcuUTyauum u cueHapum mx 0MacHOCTU, OMacHble CUTYaLUMU [ONacCHOCTU, ONacHbIX CUTYyaLmi
2 CLeHapuu Ux pasBuUTUs, pa3BuUTUS, BOCMPUHUMATL U W cLueHapuu Ux pasBuTuS, 1 CLeHapusiMy Ux pasBuTus,

BOCMPUHUMATb 1 YNPaBsiTe pUckamu,
noaaepXvBaTb OOIKHbIA YPOBEHb
BrafieHuns cutyaumen

yNpaBnaTb pUckamu,
noaAepPX1BaTh JOMKHbIN
YpOBEeHb BNafeHns cutyaumen

BOCMpPUHUMATL W yNpaBnsTbh
puckamu, NoAAEepPXUBaTh
[OMKHBIA YPOBEHb BnafeHus
cuTyauuen

BOCMpPUHUMATL W yNpaBnsTbh
puckamu, NoAAEePXUBaTh
[OMKHBIA YPOBEHb BnafeHus
cuTyaumen

6. MaTepMaano-TeXHquCKoe n y‘-leﬁHO-MeTOAM‘-IeCKoe obecnevyeHue nporpamMmmbi

6.1 NMomeLueHus n o6opynosaHue

Ne n/n Bup nomelwueHun OcHalleHne nomelleHnmn Ne nomeleHunn
YyebHble ayauTopum ans
1 yanTopun i o obopynoBaHue 1 TEXHUYECKUE cpeacTBa obydeHus () 304
npoBeaeHWs1 Y4eOHbIX 3aHATUIA
. |komnbloTEPHAs TEXHMKA C BO3MOXHOCTbIO NOAKINIOYEHUS K ceTu "VIHTepHeT" n
MomelueHnsa Ans camocTosiTeNbHON
2 obecneyeHne focTyna B 3MEKTPOHHYH MHOPMaLIMOHHO-06pa3oBaTenbHYO 303

paboTbl oby4yatoLmxcs

cpefly yHMBEpCUTETa

6.2 JlluueH3anoHHoe N cBOGOAHO pacnpocTpaHsiemoe nporpaMMHoe obecneyeHune, B TOM YUCIlie OTeHECTBEHHOro
npousBoacTBa

Ne n/n

HaumeHoBaHue

1

Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))




2 | Microsoft Office ProPlus 2013 (Ooroesop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 KapTa o6ecneyeHHOCTU NeYaTHbIMU U(UNN) 3NEKTPOHHbLIMU U3JAHUAMM U NEKTPOHHBLIMMU
oGpasoBaTenbHbIMU pecypcamMu

KonuyectBo

Ne n/n HanmeHoBaHMe UCTOYHMKA lop nspaHuna Pecypc
3K3emMnnspoB

KpanHoBa, B.B. MeTtognyeckue ykasaHus no
opraHv3aLmn 1 BbINOMHEHUIO BHEAyAUTOPHOWN
(camocTosiTenbHoN) paboTbl [ONeKTPOHHbIN
pecypc] : ansa npenogasarenen u ctyg.no

1 HanpaBneHWaM NOAroTOBKM (cneL,.) BbICLL.1 2018 0
cpen.npod.obpasoanus / B. B. KpaiiHoBa ;
BIrYBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpPCKMI BapuaHT. — Pexum gocTtyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

YymaueHko,
2 10.T.;MartepunanoBeaeHue;y4ebHmK; YymayeHko, 2 007 2
B.YymaueHko, KO.T.-PoctoB H/O,DeHukc; ;

detucos, I.M.;MaTepnanoBeneHne n TexHONorns
meTannos;y4yebHuk;MaBpuniok, B.C.MonbuoB,

3 B.A.KapnmaH, M.I'MaTioHuH, B.M.Cokonos, 2 008 51
B.C.CokonoBa, H.X.CnupuxuH, W.M.TytatymkoBa,
J1.B.®etucos, I.MN.-M.,Bbicui.wkona; ;

mebos,
B.B.;MaTtepnanoBegeHue;y4ebHO-MeTO.yKa3aH1s
ansi nabop.paboT Anst CTyA.04H.U 3a04H.00y4YeHUst 2003
cneu.1401,2013,2402,2405,2406,2904,3302;mebo
B, B.B.Edpemos, C.HO.KypHukos,
A.C.-H.HoBropog,BI'ABT; ;

397

JlaxTuH,
5 10.M.;MatepuranoBegeHwue;y4ebHuK;JTaxTuH, 1990 94
KO0.M.JleoHTbEBa, B.IM.-M.,MawmHocTpoeHwe; ;

lynses, A.I'I.;MeTann(?Bfe,ueHme;yqe6HMK;l‘ynﬂeB, 1986 205
A.MN.-M.,Metannyprus; ;

lanuwvos, 3.P.;Matepnanosegexve ans
TPaHCMOPTHOro

7 MaLLMHOCTpoeHUst;y4eb.nocobue;AbaynnuH, 2013 10
AJl.Tanumoe, 3.P.TapaceHko, J1.B.YHunkoBa,
M.B.-CM6.,MNaHb; ;

PenuH, ®.®.;4yryH B cynosom
MaLUMHOCTPOEHUN;METOANYECKME YKa3aHUs No
BbIMOMHEHWUIO KYPCOBbIX U AMMMOMHbIX NPOEKTOB
8 0Nt CTYAEHTOB: [N0 HanpaBneHuno NoAroTOBKM 2013 0
26.05.06];Bonkos, N.A.lMeb6og, B.B.PenuH,
@.®.-H.Hoeropog,;
;http://94.100.87.24:8080/marcweb/

ﬂporpamma npegycmaTpmBaeT BOSMOXHOCTb NPpUMEHEHUA 3NEKTPOHHOIo OﬁyquMﬂ, ANCTaHUMNOHHbIX 06pa3OBaTeﬂbeIX TEXHOMOTrNM.

OnekTpoHHas MHdOpMaLMOHHO-06pasoBaTensbHas cpefa YHWBepcuTeTa C BO3MOXHOCTbIO AOCTYNa K MHMOPMALMOHHO- TENEeKOMMYHUKALMOHHON
cetn "MInTepHeT" - Pexxknum goctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpeMeHHble npocheccnoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBaHue

1 Cratuctuueckuii c6opHuk: TpaHcnopt B Poccun- Pexum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

2 LleHTpanbHasi 6a3a cTaTucTuyeckmx AaHHbIX - Pexxum goctyna: http://cbsd.gks.ru/

6.5 UHdhopMmaLMOHHbIe CrpaBoOYHbIe CUCTEMbI

Ne n/n HanmeHoBaHue

1 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTlntoc» - Pexxkum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)

CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru

2 (norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIi)
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