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1. O6bem AncuUNNMuHbLI U BUAbLI y4eOHOM paboThbl

o Bcero yacoB/3aueTHbix | CeMecTpbl
Bupg yuye6Hou paboTthi
eauHuL, 1
Nekuun 30 Yacbl 30
MpakTuyeckne 3aHaTuA 30 Yachbl 30
CPC 21 Yacebl 21
Ok3ameH 27 Yacebl 27
2. MecTo aucuunnuHbl B cTpyktype OOl
Ko ancumnnuHbl HaumeHoBaHue 6noka TpyAoeMKOCTb AUCLUNIIUHDI, 3.€.
B51.0.16 Brok 1 OucumnnuHel (Mogynu) (O6si3aTensHas YacTb) 3
3. Paszgenbl gucumnnuHbl U BUAbI 3aHATUN
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1 Pasgen 1. OcHOBbI TEXHONMOMMKM MaTepuanos

Tema 1.1. Uenb n3yyenns kypca. MNMoHatue o
TOYHOCTM M KQ4ECTBE M3rOTOBMEHUS AeTarneu.
OCHOBHbIE KOHCTPYKLUMOHHbIE MaTepuansl B
1,1 COBPEMEHHOM MaLLUUHOCTPOEHWUM U CYAOCTPOEHUMN. 1 Yachbl 1 Yachl
Knaccudukaums metogos nonyvyeHns n o6paboTku
3aroToBOK. TEOPETUYECKUE U TEXHOMOTNYECKME
OCHOBbI MPOW3BOACTBA.

Tema 1.10. JlutelriHoe npon3BoacTBO. TexHonoruns
NUTENHOrO NPOU3BOACTBA, NNaBUIbHbIE arperaThbl.
CocTaB 1 cBonCcTBa (DOPMOBOYHbLIX CMECcel 1
NUTeNHbIX cnNnaBoB. JInTbe B pa3oBble NnecyaHble
1.1 dopmbl. Cnocobbl hOPMOBKM, MOAENbHbIN 1 Yacebl 1 Yaceol
KOMMMEKT 1 ero Ha3HaveHune. B nHtepakTmeHon
hopme: npakTU4ecKkme 3aHATUS o4Has popma
0byyeHus 2 yaca, 3ao4Has 0,3 yac - pasbop
KOHKPETHbIX CUTyauumn

Tema 1.11. JluteriHoe nponaBoacTBo. CocTas 1

cBovicTBa (hOPMOBOYHbBIX CMECEN N NMUTENHbIX

1,1 cnnaeoB. JIuTbe B pa3oBble necyaHble hopMbl. 2 Yacbl 2 Yacbl

Cnocobbl pOpMOBKM, MOAEMNbHbIN KOMMIEKT U €ro
HasHayeHue.

Tema 1.12. CneumanbHble cnocobbl NUTbA. JIuTbe
No BbINNAaBMseMbIM MOAENAM, NUTLE B
1,12 |o6onoykoBble QOPMbI, NMUTLE B KOKUIb, NUTLE NO4 2 Yacbl 2 Yacbl
[aBrneHveM B MeTannmyeckme opmel,
LieHTpobexHoe nuTbe. KayecTBo OT/IMBOK.

Tema 1.13. O6paboTka MeTannoB AaBNeHNeEM.
TeopeTunyeckne ocHoBbl 06paboTKM MeTannoB
naeneHvem. OcHOBHble BUAbl 06paboTku
METanmnoB AaBneHuneM, pu3nKo-MmexaHn4eckmne
0CcOoBEeHHOCTM NMPOLECCOB, NPOUCXOASALLMX NPU
nedopmanmu. NpokaTHoe NPOM3BOACTBO.
OcHoBHble BUAbI NpokaTku, paboune
WHCTPYMEHTbI, MPOKATHbIA COPTAMEHT.

2 Yacbl 2 Yacel




1,14

Tema 1.14. OcHoBHble BUAbl 06paboTkn MeTanos
naeneHveMm, 13nKo-MexaHU4eckne 0CoGEHHOCTH
NpOLLECCOB, NPOUCXOAALLMX Npy AedopmaLum.
MpokaTHoe npounseoacTeo. OCHOBHbIE BUADI
npokaTku, pabo4ne MHCTPYMEHTbI, NPOKaTHbIN
COpPTaMEHT.

2 Yacbl

2 Yacbl

Tema 1.15. OcoBeHHOCTN OCHOBHbIX BUAOB
06paboTku MeTanmnoB AaBleHNEM: NPECCOBaHME,
KOBKa, ropsiyas 06bemHas LTaMnoBKa, pexmnmebl

06paboTku, ucnonb3yemoe obopyaoBaHue.

MeToabl 06paboTkM faBnNeHWEeM B XONIO4HOM

cocTosiHun. OCHOBHbIE Onepauuy IMCTOBOM
LUTaMMNOBKW, BUAbI BOIIOYEHMEM, UCMOSb3yeMble

WHCTPYMEHTbI U UX YCTPOUCTBO.

2 Yacebl

2 Yacebl

Tema 1.16. CBapka 1 nanka meTannos 1 CNaBoB.
TeopeTnyeckne 0CHOBbI CBApOYHOTO
npoussoacTea. CBapka aasneHmem. OCHOBHblE
BMObl CBApKN TEPMOMEXaHNYECKMU 1
MexaHu4Yeckumu cnocobamu. CBapka nrasneHneM.
PU3nKO-XxMMUYECKme NpoLEecchl, NponcxoadLive B
CBapHOM COeIMHEHUW MPU KpUCTannusaumm
xugkoro metanna. CTpoeHune ayrv, npuMeHsiemble
rasbl, 060pyaoBaHve, BUAbI CBapHbIX COEANHEHWI
u wBoB. CBapyBaemMocTb MaTepunanos 1 AedekTbl
cBapHbIX coeguHeHui. Manka, Hannaska. Buabl
npvnoes, Grtockl, CNOCobbI Navkn, Hannaeku,
obopynoBaHue

2 Yacel

2 Yacel

Tema 1.18. OCHOBbI MOPOLLUKOBOW METAMypPruun.
MeToabl nonyyeHns MeTansiM4eckmx nopoLLKOB 1
MOPOLLIKOBbIX MaTepuarnos, NPoLecchl
opmMoobpazoBaHUs U CEKaHUS 1
AononHUTenNbHble BUabl 06paboTky MOPOLLIKOBBIX
netanen

2 Yacebl

2 Yacebl

Tema 1.18. O6paboTka 3aroToBOK Ha CBEPNUIbHbIX
N PacTOYHbIX CTaHKax. Tunbl M HasHayeHve
CBEPNUIbHbIX CTAHKOB. PeXyLLUnA MHCTPYMEHT 1
NpUCNocobnexHuns Ansa CBepnmnIibHbIX CTAHKOB.

1 Yacbl

1 Yacebl

Tema 1.19. O6paboTka 3aroTOBOK NNacTU4ECKUM
nedopmupoBaHuem. OTaenovHas obpaboTka.
3nekTpodusnyeckme 1 aNeKTPOXMMUYECcKme
MeToabl 06paboTku 3aroToBok

2 Yacbl

2 Yacbl

1,2

Tema 1.2. CnnaBbl Ha OCHOBEe Xernesa (ctanun u
YyryHbl). Iix npumeHeHne n knaccudukaums.
MeTannyprus 4yryHa: ucxogHble Matepuansl,

[OMEHHbIN npoLecc, AoMeHHas nevs B

WHTEePaKTUBHOW hopme: nekumum o4Has dopma

obyyeHus 1 yac, 3aoyHas 0,5 yaca - pa3bop
KOHKPETHbIX CUTYyaLii

1 Yacbl

1 Yacebl

1,3

Tema 1.3. CnnaBbl Ha OCHOBe Xernesa (ctanu n
YyryHbl). Iix npumeHeHne n knaccudukaums.
[oknag no Teme pedeparta.

1 Yacebl

4 Yacel

5 Yacbl

1,4

Tema 1.4. Npon3BoACTBO CTanu: KOHBEPTEPHbLIV
npoLecc, MapTEHOBCKUIA CNocob,
3reKTpocTanennaBuiibHbIe Neyn

1 Yacebl

1 Yaceol

1,5

Tema 1.5. PasznuBka ctanu v noBblleHNE ee
Ka4yecTBa: U3NOXHWLbl, BAKYYMUPOBaHWE CTanu,
3MEeKTPOLLNaKoBbIV Nepennas

3 Yacbl

3 Yacbl

1,6

Tema 1.6. Meab 1 cnnasbl Ha ee OCHOBeE.
Mpon3BoaCcTBO Meaun: MeaHble pyabl,
nupomMeTanypru4eckuin cnocob MeaHbI LTENH,
pacuHnpoBaHue meau.

1 Yacbl

1 Yacebl

1,7

Tema 1.7. ANOMUHWIA 1 CNNaBbl HA OCHOBE
anoMuHus. Mpor3BoACTBO antoMUHUS: Cbipbe,
3MEeKTPONN3 1 pacHNPOBaHNE antOMUHUS

1 Yacbl

1 Yacebl

1,8

Tema 1.8. MarHueBkle cnnasbl. [Npon3BoaCcTBO
MarHusi: cbipbe, oboralleHune, anekTponms,
paduHpoBaHue

1 Yacbl

1 Yacebl

1,9

Tema 1.9. TuTaH 1 cnnaebl HA €ro OCHOBeE.
Mpon3BOACTBO TUTaHA: Cbipbe, NonyyYeHne
TUTAHOBOIO LUNaka, X"opMpoBaHue, BakyymHas
OUCTUNNAUMS TUTAHOBOM ryoKn

2 Yacbl

2 Yacbl

Paspgen 2. MatepnanosegeHue




Tema 2.1. OcoGEHHOCTU CTPOEHUST METArIOB Kak

LUMHK, TUTaH 1 T.4.) NoHATMe o nonumopduame.
21 AHM30TPONUSI CBOMCTB MeTanmnoB. Tunel cBaA3en

KpucTannuyeckmx Ten. AMopdHble Tena. Tunbl
KPUCTanIMYeCcKnxX peLleTok NPOMbILLNEHHbIX
METarnmnoB (>keneso, MarHui, anioM1MHUN, Medb,

MeXay YacTvuamu B TBepabIX Tenax.
[nddy3noHHbIe Npouecchl B MeTanmnax. B
WHTEePaKTUBHOW hopme: nekumum o4Has dopma
obyyeHus 1 yac, 3aoyHas 0,3 yaca - pa3bop

KOHKPETHbIX CUTYyaLui

1 Yacbl

1 Yacebl

2,1

Onpe,qeneHMe TBEPAOCTU BAaBNMMBaHMEM, METOObI

Tema 2.10 WcnbiTaHusa Ha TBEpAOCTb.

BpuHenns, Bukkepca, Poksenna.
MukpoTteepaocTtb. CknepomeTpus. B
WHTEPaKTUBHOMN popMe: NpaKkTUYecKme 3aHATUS
ouyHas chopma obyyeHus 2 yaca - pasbop

KOHKPETHbIX CUTYyaLui

2 Yacel

2 Yacel

21

Tema 2.11 MexaHn4eckue CBOWCTBA, U3MepsieMble

npy AHaMUYECKUX Harpyskax. McnbiTaHus Ha
yaapHyto BA3KocTb. PaboTta pacnpocTpaHeHust

TpeLmHbl. [opor xnagHONOMKOCTH,
TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb

meTanna. OcobeHHOCTH YyCTanocTHOro

paspyLueHus. MicnbltaHus Ha npeaen
BbIHOCNMBOCTU. BnnsiHne kavectsa NoBepxXHOCTH
MeTanna Ha npegen BeIHOCIMBOCTU. Kputepun
BbIHOCNNBOCTMU.

2 Yacel

2 Yacel

2,12

Temak 2.12 ®a3bl B MeTAnNNMYeckrx cnrnasax.
MoHATMs «cnnaBy, «dasay, «CTeneHb cBOboabI».
TBepable pacTBOPbl BHEAPEHUS N 3aMELLEHUS.
OrpaHuYeHHbIE Y HEOrpaHUYEHHbIE,
yrnopsiAoYeHHbIE U HeYyNopSA0YEHHbIE TBEPAbIe
pacTBOpbI, BUSIHNE TemnepaTypbl Ha

pacTBOPMMOCTb METANIOB U HEMETAaIsoB.
XMUYeckue 1 anNeKTPOHHbIE coeanHeHus, dasbl
KOM-Po3sepu, mexaHnyeckue cmecu. Mpasuno a3
M66ca. B nHTepakTMBHol chopMe: o4Has hopma
0byyeHns 1 yac - pa3bop KOHKPETHbIX CUTyaLui

1 Yacebl

1 Yaceol

2,13

Tema 2.13. ®a3bl B METANNUYECKMX CrraBax.
MoHATMs «cnnaBy, «dasay, «CTeneHb cBOOOAbI».
MpaBuno ¢as M66ca.

2 Yacel

2 Yacel

2,14

Tema 2.14. [lnarpammMa COCTOSIHWSA Kak cnocob
onvcaHusi ocobeHHOCTEN KpucTannmaaumum
CNnaBoOB B paBHOBECHbIX yCrnoBusX. [TocTpoeHne
Anarpammbl COCTOSIHUSI METOLAOM TEMOBOIO
adpdpekTa (Meton KypHakosa). Bugpl gnarpamm
COCTOSIHUS (AuarpaMmbl COCTOSIHUS Ans
KOMTMOHEHTOB, 0Opa3ytoLyX TBepable pacTBOpPbI;
HepacTBOPMMbIX KOMMOHEHTOB; KOMMOHEHTOB,
06pasyloLmnx orpaHN4YeHHbIe TBepAble PacTBOPbI 1
XuMnyeckme coeguHeHust). NoHATNE O TPOMHbBIX
avarpamMmmax cocTtosHus. B uHTepakTuBHOM
dopme: npaKkTu4eckne 3aHAaTua odHas opma
obyyeHns 3 yaca, 3aoyHas 1 yac - pasdop
KOHKPETHbIX CUTYyaLui

2 Yacbl

2 Yacbl

2,15

Tema 2.15 [Inarpamma cOCTOsIHUSI Kak Crocoo
onucaHnsi 0coBeHHOCTe KpucTanmsaumm
CNJiaBoB B PaBHOBECHbIX ycrnoBusx. MocTpoeHne
avarpamMbl COCTOSIHUSI METOAOM TEMSIOBOMO
adpdpekTa (Mmetoa KypHakosa).

4 Yacel

4 Yacel

2,16

Tema 2.16 OQuarpamma cOCTOSHUSA
KenesoyrnepoancTeix cnnasos. ®asbl B cucteMe
©KENeso-yrnepoa» u «Keneso-LUeMeHTUT».
OBTEKTUYECKOE U 3BTEKTOMAHOE NpeBpalleHme,
o6pa3oBaHne NePBUYHOIO, BTOPUYHOTO 1
TPETUMYHOrO LieMeHTuTa. BnmsiHme Temnepatypbl Ha
pacTBOPMMOCTb Yrriepofa B a- 1 g-xenese.
MarHuTHoe npespalleHune xenesa.

1 Yacbl

0,5 Yachl

1,5 Yacebl

2,17

Tema 2.17 Ounarpamma COCTOSAHUSA
XenesoyrnepoancTbeix cnnasos. ®asbl B cucTeMe
©KENe30-yrnepoa» n «Keneso-LUemMeHTUT».
OBTeKTUYECKOe 1 3BTEKTOMAHOE NpeBpaLlleHve,

obpa3oBaHue NepBUYHOrO, BTOPUYHOTO M

TPETUYHOIO LeMeHTUTa.

2 Yacbl

2 Yacbl




2,18

Tema 2.18 Yrnepoguctblie ctanu. Ctanu o6bl4HOro
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.
ABTOMaTHLIE CTanu.

2 Yacbl

2 Yacbl

2,19

Tema 2.19 YyryHbl. Buabl 6enbix 1 cepbix YyryHOB.

OOGbIKHOBEHHbIE, KOBKWIA 1 BbICOKOMPOYHBbIN

YYTyHbl, YYTYH C BEPMUKYISIPHLIM rpachuTOM.

BrnvsiHne copmbl rpachMToBbIX BKITHOYEHUI HA
MEXaHU4YeCKMe CBOMCTBA CEPbIX YYryHOB.
CTpykTypa, CBOINCTBa, MapKMpOBKa, METOAbI
nony4eHusi 1 obnacTb NPUMEHEHUsT cepbixX

YYTryHOB.

0,5 Yachl

0,5 Yachl

2,2

Tema 2.20 LiBeTHble MeTanmnbl 1 cnnaebl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHUIA U CMNaBbl
Ha ero ocHoBe. XMMWUYeCKuUin CocTaB, CTPYKTYpa,
CBOWCTBa, MapkupoBKa 1 0bnactb NpuMeHeHus

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

2 Yacebl

2 Yacbl

2,2

Tema 2.2. [lehekTbl KpUCTanMyeckoro CTpOeHnst
MeTannoB. TeopeTuyeckasi U peanbHasi IPOYHOCTb
YUCTBIX MeTannoB. Teopust gucnokauun. Bugpl
ancnokauuin. BnusHue agedektos
KpUCTannyeckoro CTPOEHNUst Ha
U3MKO-MexaHU4eCcKne CBOMCTBa METANIOB,
Hakren. MoHATMe O NoNMKpUCTanNIMYeckom
CTPOEHUN MeTannoB. B uHTepakTneBHon gopme:
nekumn ovHas copma obyyeHus 1 yac, 3aoqHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

1 Yacebl

1 Yaceol

2,21

Tema 2.21 Teopus Tepmuyeckoii 06paboTku.
Pusmyeckas CyLLHOCTb SABMEHWI, MPOUCXOAALLMX
npu 6e3andy3MoHHOM (MapTEHCUTHOM)
npespaLleHnn. [lnarpaMmma 13oTepMmUyYecKoro
npeBpaLleHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOTO NpeBPAaLLEHMSI.

2 Yacebl

2 Yacbl

2,22

Tema 2.22 Teopus TepMmuyeckoit 06paboTku.
Pusmyeckas CyLLHOCTb SBMEHWUI, MPOUCXOAALLMX
npu 6e3anddy3MoHHOM (MapTEHCUTHOM)
npespaLleHnn. [lnarpaMmma 13oTepMmUyYecKoro
npeBpaLleHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOTO NpeBPaLLEHUSI.

2 Yacebl

2 Yacbl

2,23

Tema 2.23 TexHonorus (NpakTnka) TepMMYECKomn
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanuaauus. 3akanka ctanen.
XapakTepHble TOYKN Ha Anarpamme COCTOSIHUSA
«Xkeneso-LemMeHTUT». Bbibop Temnepatypbl
HarpeBa Mo 3akarnky. BnmsHue ckopocTtn
oxnaxaeHus Ha CTPYKTypy ctanen. uarpamma
aHM30TEPMUYECKOro NpeBpaLLeHnsa aycTeHnTa.
OTxuUr n Hopmanuaaums. Yetbipe OCHOBHbIX
npeBpaLleHns B CTansx.

1 Yacbl

1 Yacebl

2,24

Tema 2.24 TexHornorus (MpakTvka) TepMUYECKom
06paboTku yrnepoaucTbix ctanein. 3akanka.
Omxur. Hopmanusauus. 3akanka cranen.
XapakTepHble TOYKM Ha Anarpamme COCTOSIHUS
«KEeNne3o-LemMeHTUT». Beibop Temnepatypsl
Harpesa nog 3akanky. Tecrt.

1 Yacbl

2 Yacel

3 Yachl

2,25

Tema 2.25 [pyrue Buabl TepMUYECKOn 1
XUMUKO-TEPMMYECKO 06paboTkmn cTanen.
TepMoobpaboTka, He cBsidaHHas ¢ ha3oBbIMU
npeBpaLLeHnsamMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUN,
PEeKpVCTanNIM3aLUmnoHHbIN OTXUN, TOMOreHn3aums).
Bwvapl 3akankv B 3aBUCMMOCTM OT crnocoba
oxnaxgeHus.

2 Yacebl

1 Yaceol

3 Yacbl

2,26

Tema 2.26 UtoroBbii TecT

2 Yacebl

2 Yacbl




2,3

Tema 2.3. OedopmaLus n paspyLLeHue MeTanos.
MoHaTMe 06 ynpyro u nnactuyeckomn
nedopmaumsax, apekT «CBEPXMIacTUYHOCTMY.
M3meHeHne CTpyKTypbl MeTanna npu
nnactuyeckon gedopmaumm. Xpynkoe u BA3koe
paspylueHve meTannos B nHtepakTuBHol opme:
neKummn ovHas popma obyyeHus 1 yac, 3aouHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

1 Yacebl

1 Yaceol

2,4

Tema 2.4. BniusiHne HarpeBa Ha CTPYKTYypy v
cBoWcTBa AedopMupoBaHHOro metanna. Bosepar,
ABe ero ctagun. Pekpuctannusaums (nepsunyHas,

BTOpUYHasi, cobupaTtenbHasi). TemnepaTtypHbIi
nopor pekpuctannuaauun. NHky6aLmoHHbI
nepuod. XonogHasi u ropsiyas gegopmanus, ee
NPOMBILLIIEHHOE MUCMOoNb30BaHNe (KOBKa,
LWTamMNOBKa U T.4.)

2 Yacebl

2 Yacebl

2,5

Tema 2.5 ®opmumpoBaHue CTPyKTypbl MeTanmnos
npu kpucTannusaumu. MNoHsTre o
Kpuctannusauuu, nepBuyHas 1 BTopuyHas
Kpuctannusauus. TepmognHammyeckme
NpeanochINkU KpUCTannusawumm 1 nnasneHus.
PaBHOBeCHbIe ycrioBusi u Temneparypbl
KpucTannusauuv u nnaeneHuns. Tennosomn
acbhekT, kpmBasi oxnaxaeHusi. CteneHb
NepeoxnaxaeHust , ee BNUsSIHUE Ha CKOPOCTU
obpazoBaHUs 3apoAblLLen U pocTa KpUcTannos.

1 Yacbl

1 Yacebl

2,6

Tema 2.6. PopMmpoBaHue CTPYKTYpbl METANOB
npv KpucTannusauuu. Tennoson apdekT, kpusasi
oxnaxaeHusi. CTeneHb nepeoxnaxaeHus , ee
BMUsIHWE Ha CKOPOCTM 0Bpa3oBaHus 3apoablLlelt u
pocTa KpucTansos.

2 Yacbl

2 Yacbl

2,7

Tema 2.7. CTpoeHue cTanbHoro cnutka. KuHetunka
06pa3oBaHUs pasnnYHbIX 30H B CIIUTKE, CBSA3b CO
CTeneHblo NepeoxnaxaeHns Npyu KpucTanamaaumm.
[eHaputHOe cTpoeHne nutoro metanna. PpoHT
KpUcTannuaaumu, AeHApUTHAas, 30HanbHas n
rpaBUTaLMOHHas NUKBaLWS B CTanbHOM CIUTKe,
npuyMHbI ee obpasoBaHus. OTpuuatensHoe
BMMsSIHWE NMKBaLMK Ha CBOCTBA NUTOIO U
ropsivegedopmMmnpoBaHHoro metanna. Metogbl
60pbObI ¢ 06pasoBaHMeEM nuksaumu. B
WHTEepPaKTUBHON hopMe: NpaKTUYecKne 3aHATUA
O4Hasi hopma oby4yeHus 2 vac, 3ao4Has 1 vac -
pa3bop KOHKPETHbIX cUTyaLu, nabopaTopHbie
3aHATMS OYHast hopma oby4veHus 2 yaca, 3ao4Hasi
1 yac - pa3bop KOHKpPETHbIX CUTyaLni

2 Yacebl

2 Yacel

2,8

Tema 2.8. CTpoeHue ctanbHoro cnutka. KuHetunka
obpa3oBaHUs pasnnYHbIX 30H B CIINTKE, CBA3b CO
CTeneHblo NepeoxnaxaeHns Npyu KpucTanamaawumm.
[leHapuTHOE cTpoeHue nutoro metanna. poHT
KpUcTannu3aumu, AeHApuTHas!, 30HanbHas u
rpaBUTaLMOHHasA NUKBaLWA B CTallbHOM CIUTKe,
npuynHbl ee obpasoBaHus. [loknag.

2 Yacel

2 Yacel

2,9

Tema 2.9. MexaHnyeckne CBOWCTBA, U3MepsieMble
npu cTaTUYeckux Harpyskax. MicnbeitaHns Ha
pacTsbkeHue. Mpenensbl ynpyroctu, TEKy4ecTu n
NPOYHOCTU Npu pacTskeHUn. OTHOCUTENbHbIE
YANUHEHWE 1 pacTsbkeHue. cnbitaHus Ha uarnb.
Mpenen Npo4HoOCTM Npu nsrmbe.

1 Yacebl

1 Yaceol

4. KomneTeHuuun oGyuatowerocs, hopMmpyeMble B NpoLiecce 0CBOEHUS AUCLUMNIUHbI

dopmu
pyembie
KoMmneT naK
Ne n/n HanmeHoBaHue pasgena AMCLUUNIUHBI eHuumn
1|Pa3sgen 1. OcHOBbI TEXHONMOMMN MaTepuanos
1,1 |Tema 1.1. Llenb n3dyyeHus kypca. MNoHsiTne o
TOYHOCTM U Ka4yeCTBe U3roTOBMEHNS AeTanen.
OCHOBHbIE KOHCTPYKLMOHHbIE MaTepuarns! B
COBPEMEHHOM MaLLUHOCTPOEHWUM N CYAOCTPOEHUMN.
Knaccudmkauus meTonos nonyveHusi 1 o6paboTkm
3aroToBOK. TeopeTnyeckme N TeXHONornyeckue OrK-3.3.1; OMNK-3.Y.1;
OCHOBbI NPOU3BOACTBA. OrlK-3. [OlK-3.B.1;




1.1

Tema 1.10. JluteriHoe npom3BoacTBo. TexHonoruns
NMTENHOro NPOVN3BOACTBA, NNAaBUMbHbIE arperarbl.
CocTaB 1 cBoMCTBa (POPMOBOYHBLIX CMECEeN 1
NMTENHbIX CNMaBoB. JnTbe B pa3oBble necyaHble
opmbl. Cnocobbl hOPMOBKU, MOAEMbHbI
KOMMIEKT 1 ero HasHaveHve. B nHtepaktnsHom
dopme: npaKkTu4eckne 3aHAaTua odHas dopma
obyyeHus 2 yaca, 3aoyHas 0,3 yac - pasbop
KOHKPETHbIX CUTYyaLnii

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

Tema 1.11. JllutenHoe nponssoacTeo. CocTas n
CBOWCTBA (DOPMOBOYHbIX CMECEN U NUTENHbIX
cnnasoB. JIntbe B pa3oBble necyaHble hopMbl.
Cnocobbl hOPMOBKM, MOAESbHbINA KOMMEKT U €ro
HasHa4eHue.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

1,12

Tema 1.12. CneumanbHble cnocobbl NUThA. Jlntbe
no BbiNMaBNseMbIM MOAENSIM, NUThE B
o6onoykoBble POPMbI, NMUTLE B KOKUIb, NUTLE NOA,
[aBneHvem B MeTannuyeckme opmel,
LeHTpobexHoe nuTbe. KayecTBo OTNMBOK.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

1,13

Tema 1.13. O6paboTka MeTannoB AaBreHNEM.
TeopeTnyeckme oCHOBbI 0O0paboTkM MeTannos
naeneHvem. OCHOBHbIe BUAbI 06paboTku
METarnnoB AaBneHneM, puranKo-MexaHn4yeckmne
0COBGEHHOCTU NMPOLECCOB, NPOUCXOAALLMX NPU
nedgopmauun. MNMpokaTtHoe NpPon3BoOACTEO.
OcHoBHble BUAbI NpoKaTkK, paboune
WHCTPYMEHTbI, MPOKaTHbLIN COPTaMEHT.

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
OrlK-3.B.1;

Tema 1.14. OcHoBHble BUAbI 06paboTkn MeTannos
naeneHveMm, pu13nko-MmexaHu4eckne oCoGeEHHOCTH
npoLeccoB, MPOUCXOAALLMX NPy AedopMaLum.
MpokaTHoe npoun3soacTBo. OCHOBHbIE BUAbI
npokaTtku, paboume MHCTPYMEHTbI, MPOKaTHbIN
COpPTaMEHT.

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

1,15

Tema 1.15. Ocob6eHHOCTU OCHOBHbIX BUAOB
06paboTkn MeTannoB AaBneHMEM: NPeCCoBaHME,
KOBKa, ropsiyasi 06 beMHasi LUTaMnoBKa, pexvmbl
obpaboTku, ncnonbdyemoe obopyaoBaHve.
MeTtoabl 06paboTkM AaBNEHUEM B XONIOQHOM
coctosiHun. OCHOBHbIE OMnepaLum IMCTOBOM
LUTaMMOBKW, BUAbI BONIOYEHWEM, UCMONb3YEMbIE
WHCTPYMEHTBI U UX YCTPOUCTBO.

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

1,16

Tema 1.16. CBapka 1 naika MeTansnos 1 CMniaBoB.
TeopeTuyeckne 0CHOBbI CBAPOYHOTO
npoussoacTBa. CBapka aaeneHvem. OCHOBHble
BMAbl CBAPKN TEPMOMEXAHUYECKMMU 1
MexaHudeckumu cnocobamu. CBapka nnaBneHnem.
dusmnko-xmmmnyeckne npoLecckl, npoucxoasiiue B
CBapHOM COeVHEHUV NPU KpUCTannmnsaumm
xugkoro metanna. CTpoeHue ayru, npuMeHsiemble
rasbl, 060pyaoBaHve, BUAbI CBAPHbIX COEAUHEHWI
1 weoB. CBapvBaeMoCTb MaTepunanos 1 gedexTbl
CBapHbIX coeanHeHun. MNaika, Hannaeka. Buapl
npunoes, ¢rtockl, Cnocobbl NankuM, Hannaeku,
obopynoBaHue

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

1,17

Tema 1.18. OCcHOBbI NOPOLLKOBOW MeTanNNypruu.
MeToabl nonyyeHns MeTanm4eckmx NopoLLKOB 1
MOPOLLKOBbLIX MaTepuanos, NPOLECChI
hopmMoobpa3oBaHMs U CNeKaHNs n
OononHUTenbHble BUAbl 06paboTky NOPOLLKOBbIX
netanew

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

1,18

Tema 1.18. O6paboTka 3aroTOBOK Ha CBEPNUIbHBLIX
N pacToOuHbIX CTaHKax. Tunbl U HasHa4YeHue
CBEpUNbHbIX CTAHKOB. PeXyLLUMin MHCTPYMEHT 1
npucnoco6nexHuns ans CBepPrmIbHbIX CTAHKOB.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

1,19

Tema 1.19. O6paboTka 3aroToBOK NMacTU4ECKUM
necdopmmposaHneM. OTtaenoyHas obpaboTka.
OneKkTpodum3anyeckme n aNeKTpoxummnyeckme
meToabl 06paboTKM 3aroToBOK

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
Or1K-3.B.1;

1,2

Tema 1.2. CnnaBbl Ha OCHOBE enesa (CTanu n
YyryHbl). VIX npumeHeHve u knaccudgukaums.
MeTannyprus 4yryHa: ©cxogHble Matepuansl,
[OMEHHbIV nNpouecc, AOMeHHas neysb B
WHTEPaKTUBHOM hopMe: NeKkumm o4Has opma
obyyeHus 1 vac, 3aovHas 0,5 yaca - pasbop
KOHKPETHbIX CUTYyaLMii

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

13

Tema 1.3. CnnaBbl Ha OCHOBE enesa (CTanu n
YyryHbl). VIX npumeHeHve u knaccudgukaums.
[oknag no Teme pecdeparta.

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

1,4

Tema 1.4. Mpon3BoACTBO CTanu: KOHBEPTEPHbI
npouecc, MapTeHOBCKUI cnocob,
aneKTpocTanennaBsnbHbIe NeYn

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;




1,5

Tema 1.5. PasznuBka ctanu v noBblleHNE ee
Ka4yecTBa: U3NOXHWLbl, BAKYYMUPOBaHWE CTanu,
3MEeKTPOLLNaKoBbIV Nepennas

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

1,6

Tema 1.6. Meab 1 cnnaBbl HA ee OCHOBe.
MpounssoacTBO Meamn: MeaHbIe pyAasl,
NMpOMETannypruyeckuini cnocob mMeaHbIN LUTENH,
pacuHnpoBaHue meau.

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
OrlK-3.B.1;

1,7

Tema 1.7. AnNtOMUHWUIA 1 cnnaBbl HA OCHOBE
anoMuHus. Mpor3BoACTBO antoMUHUS: Cbipbe,
3MEKTPONn3 1 paHUPOBAHUE arntoMUHUS

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

1,8

Tema 1.8. MarHueBble cnnasebl. [pon3BoacTBO
MarHusi: cbipbe, oboralleHune, anekTponums,
paduHpoBaHue

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
OrlK-3.B.1;

1,9

Tema 1.9. TuTaH 1 cnnaebl HAa €ro OCHOBE.
Mpou3BOACTBO TUTAHA: Cbipbe, NosyyYeHne
TUTAHOBOTO LUMaka, XJIopMpoBaHue, BakyymHas
OUCTUNNAUMS TUTAHOBOM ryoKu

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

N

Paspgen 2. MatepnanosegeHue

N
N

Tema 2.1. OcoGEHHOCTU CTPOEHUSI METArIOB Kak
KpucTannmyeckux ten. AMopdgHble Tena. Tunbl
KpUCTanM4ecKkmx peLLeToK NPOMbILLNEHHbIX
METarnmnoB (>keneso, MarHui, anioM1MHUN, Medb,
LUUHK, TUTaH 1 1.4.) NoHATMe o nonumopdurame.
AHN30TPONMSA CBOMNCTB MeTannoB. Tunbl cBA3en
Mexay YacTuuamu B TBEPAbIX TENax.
[nddy3noHHble npouecchl B MeTannax. B
WHTEePaKTUBHOW hopme: nekumum o4Has dopma
obyyeHus 1 yac, 3aoyHas 0,3 yaca - pa3bop
KOHKPETHbIX CUTYyaLui

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

2,

N

Tema 2.10 WcnbiTaHusa Ha TBEpAOCTb.
OnpepgeneHve TBepAOCTV BAABNVBaHWEM, METOAbI
BpuHenns, Bukkepca, Poksenna.
MukpoTtBepaocTb. Cknepometpusi. B
WHTEePaKTUBHOMN popMe: NpaKkTUYecKMe 3aHATUS
oyHas chopma obyyeHus 2 yaca - pasbop
KOHKPETHbIX CUTYyaLui

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

2,1

Tema 2.11 MexaHun4eckne CBOWCTBA, U3MepsieMble
npv AVHaMUYecknx Harpyskax. McnbitaHus Ha
yAapHyto Ba3kocTb. PaboTta pacnpocTtpaHeHus
TpeLmHbl. [opor xnagHONOMKOCTH,
TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb
metanna. Oco6eHHOCTY YCTanoCcTHOro
pa3spyLueHus. MicnbltaHus Ha npeaen
BbIHOCNMBOCTU. BnnsiHne kavectsa NoBepxXHOCTH
meTanna Ha npegen BeIHOCINBOCTU. Kputepun
BbIHOCNNBOCTMU.

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

2,12

Temak 2.12 ®a3bl B MeETAnNNMYeckrx cnrnasax.
MoHaTMsA «cnnaBy, «asay, «cTeneHb cBOGOAbI».
TBepable pacTBOPbl BHEAPEHUS N 3aMELLEHUS.
OrpaHn4eHHbIe Y HEOTPaHUYEHHbIE,
yrnopsiAoYeHHbIE U HeYyNopsA0YEHHbIE TBEPAbIe
pacTBOpbI, BNUsIHWE TeMMepaTypbl Ha
pacTBOPUMOCTb METANIOB Y HEMETArMoB.
XrMUYeckue 1 anNeKTPOHHbIE coeanHeHus, dasbl
HOm-Po3sepu, mexaHnyeckue cmecu. Mpasuno gas
M66ca. B nHTepakTuBHOM hopMe: o4Has hopma
0byyeHns 1 yac - pa3bop KOHKPETHbIX CUTyauni

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
OrlK-3.B.1;

2,13

Tema 2.13. ®a3bl B METANNMYECKNX CMNaBax.
MoHaTMsA «cnnaBy, «asay, «cTeneHb CBOGOAbIY.
Mpasuno ¢as Mmobbea.

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

2,14

Tema 2.14. lnarpaMmma COCTOsIHWUSI Kak Crocob
onvcaHusi 0COGEHHOCTEN KpuUcTannuaaumm
CNnaBoOB B paBHOBECHbIX ycroBusXx. [MocTpoeHne
amarpammbl COCTOSIHUSI METOZLIOM TEMMOBOIO
acpdpekta (Metog KypHakosa). Buapl gnarpamm
COCTOSIHUS (AuarpaMmbl COCTOSIHUS Ans
KOMTMOHEHTOB, 0Opa3ytoLMX TBepable pacTBOpPbI;
HepacTBOPMMbIX KOMMOHEHTOB; KOMMOHEHTOB,
obpasyloLmx orpaHU4eHHble TBepAble pacTBOpbI 1
XnUMmnyeckme coeguHeHust). NoHATNE O TPOMHbBIX
amnarpammax coctosHusi. B uHTepakTnBHow
dopMe: npaKkTu4eckne 3aHAaTua odHas dopma
obyyeHns 3 yaca, 3aoyHas 1 yac - pasdop
KOHKPETHbIX CUTYyaLui

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

2,15

Tema 2.15 narpamma cocTosiHusi Kak cnoco6
onucaHusi 0cobeHHOCTEl KpucTanmaauum
CMNNaBoB B PaBHOBECHbIX ycroBusx. MocTpoeHue
avarpammbl COCTOSIHUSE METOAOM TEMSIOBOMO
acpdpekTta (MeTtoq KypHakoBa).

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;




2,16

Tema 2.16 Ouarpamma COCTOSAHUSA
XenesoyrnepoancTeix cnnasos. ®asbl B cucteme
«KENe3o-yrnepoa» 1 «Keneso-LUeMeHTUT».
OBTeKTUYECKOe 1 3BTEKTOMAHOE NpeBpaLlleHve,
obpa3oBaHue NepBUYHOrO, BTOPUYHOIO U
TPETUYHOIO LieMeHTuTa. BnnsHwe Temnepatypbl Ha
pacTBOPUMOCTb YImepoaa B a- U g-xenese.
MarHnTHOe npeBpaLleHve xenesa.

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
OrlK-3.B.1;

2,17

Tema 2.17 OQuarpamMmma cOCTOSHUS
KenesoyrnepoancTeix cnnasos. ®asbl B cucteMe
€Keneso-yrnepoa» 1 «Keneso-LeMeHTUT».
OBTEKTUYECKOE U 3BTEKTOMAHOE NpeBpalleHue,
obpazoBaHue NepBUYHOTO, BTOPUYHOIO 1
TPETUYHOIO LieMeHTUTA.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

2,18

Tema 2.18 Yrnepoguctble ctanu. Ctanu o6bl4HOro
KayecTBa, KA4eCTBEHHbIE, BbICOKOKAYECTBEHHLIE U
ocoboBbICOKOKaYeCcTBEHHblE. MapkupoBka,
XUMUYECKUI COCTaB, CBOMCTBA U obnactb
npuMeHeHus. BnusiHne yrnepoaa v NoCTOSIHHbIX
npvMecen Ha CBONCTBa CTanem.
KOHCTPYKLIMOHHbIE, PECCOPHO-MPYXKUHHBIE U
WHCTPYMEHTarbHbIE yrnepoancTble cTanu.
ABTOMaTHLIE CTanu.

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

2,19

Tema 2.19 YyryHbl. Buabl 6enbix 1 cepbix YyryHOB.
O6bIKHOBEHHbIE, KOBKUI 1 BbICOKOMPOYHbIN
YYryHbl, YyryH C BEPMUKYNSIPHLIM rpadomuToM.
BnusiHne opmMbl rpachMToBbIX BKIOYEHUIA HA
MeXaHWU4eCcKMe CBOMCTBA CEPbIX YYryHOB.
CTpyKkTypa, CBOMCTBa, MapKMpOBKa, METOAbI
nonyyYyeHust 1 0brnacTb NPUMEHEHUS CEPbIX
YYryHOB.

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
OrlK-3.B.1;

2,2

Tema 2.20 LiBeTHble MeTanmbl 1 cnnasbl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHUIA 1 CMNaBbl
Ha ero ocHoBe. XMMWUYECKMNIN COCTaB, CTPYKTYpa,
CBOWICTBa, MapKkvMpoBKa 1 0bnactb NpuMeHeHns
anioMMHNEBBIX CNMaBoB. Teopusa 1 NpakTuka
TepMuyeckoi 0b6paboTku AropantoMUHOB. 3akarka
N CTapeHue.

OrlK-3.

Or1K-3.3.1; OlNK-3.Y.1;
Or1K-3.B.1;

2,2

Tema 2.2. [ledbekTbl KpUCTaNIMYECKOro CTPOEHUS
MeTannoB. TeopeTnyeckas v peanbHasi NPOYHOCTb
YUCTbIX MeTannoB. Teopusa ancnokauuin. Buapl
aucnokauun. BnvsiHwe gedektos
KpUCTannyeckoro CTPOEHUst Ha
PU3MKO-MEXaHNYECKMEe CBONCTBA METansos,
Hakren. MoHATMe O NonMKpUCTanInYeckom
CTPOEHUN MeTannoB. B uHTepakTneBHon dopme:
nekummn oyHas opma oby4yeHus 1 yac, 3aouHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

2,21

Tema 2.21 Teopus TepMuyeckoit 06paboTku.
Pusmyeckas CyLLHOCTb SBMEHWUI, MPONCXOAALLMX
npu 6e3anthdy3MoOHHOM (MapTEHCUTHOM)
npeBpaLleHun. luarpaMmma n3oTepMmM4ecKoro
npeBpaLLeHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOrO NpeBpaLLeHUst.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;

2,22

Tema 2.22 Teopus TepMuyeckoit 06paboTku.
Pusmyeckas CyLLHOCTb SBMEHNI, MPOUCXOAALLMX
npu 6e3anthdy3MoOHHOM (MapTEHCUTHOM)
npespaLleHun. luarpaMmma M3oTepMmM4ecKoro
npeBpaLLeHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbiX cTanem.
BennnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOIO NpeBpaLLeHUs.

Or1K-3.

OrlK-3.3.1; OlK-3.Y.1;
Or1K-3.B.1;

2,23

Tema 2.23 TexHonorusi (NpakTuka) TepMmnyeckon
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanuaauus. 3akanka ctanen.
XapakTepHble TOYKN Ha Anarpamme COCTOSIHUSA
«Xkeneso-LeMeHTUT». Bbibop Temnepatypbl
HarpeBa nopa 3akanky. BnmsHue ckopoctu
oxnaxgeHus Ha CTPYKTypy ctanen. uarpamma
aHM30TEPMUYECKOro NpeBpaLLeHnsa aycTeHnTa.
OTXuUr n HopManu3aums. YeTblpe OCHOBHbIX
npeBpaLLeHns B CTansx.

OrlK-3.

Or1K-3.3.1; OMNK-3.Y.1;
Or1K-3.B.1;

2,24

Tema 2.24 TexHonorus (NpakTyka) TepMUYECKOW
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanusauus. 3akanka cranen.
XapakTepHble TOYKM Ha Anarpamme COCTOSIHUS
«KEeNne3o-LemMeHTUT». Beibop TemnepaTtypsl
HarpeBa nop 3akanky. TecT.

Or1K-3.

OrlK-3.3.1; OrK-3.Y.1;
Or1K-3.B.1;




2,25 |Tema 2.25 [pyrue Buabl TEPMUYECKON U
XUMUKO-TEPMMYECKO 06paboTkmn cTanen.
TepmoobpaboTka, He cBsi3aHHas ¢ Pa3oBbIMU
npeBpaLLeHnsamMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUN,
PEeKpVCTanNIM3aLUmnoHHbIN OTXUN, TOMOreHn3aums).

Buabl 3akanku B 3aBUCMMOCTM OT criocoba OrlK-3.3.1; OMNK-3.Y.1;
oxnaxgeHus. OrllK-3. [OlK-3.B.1;
2,26 [Tema 2.26 NToroBbili TeCT OrlK-3.3.1; OMNK-3.Y.1;

Or1K-3. |Orl1K-3.B.1;

2,3 [Tema 2.3. ecdopmaums 1 paspyLueHne MeTanmnos.
MoHaTMe 06 ynpyro u nnactuyeckomn
nedopmaumsax, apPekT «CBEPXMIacTUYHOCTMY.
M3meHeHne CTpyKTypbl MeTanna npu
nnactuyeckon gedopmaumm. Xpynkoe n Ba3koe
paspyLueHue MeTannoB B nHTepakTuBHomn dopme:
nekumn o4Hasi opma oby4deHust 1 yac, 3aouHas OlK-3.3.1; OMNK-3.Y.1;
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMi OrK-3. |OrK-3.B.1;

2,4 |Tema 2.4. BnusHue HarpeBa Ha CTPYKTYpY U
cBoWiCTBa AedopMupoBaHHOro metanna. Bosspar,
nABe ero ctagun. Pekpuctannusaums (nepsuyHas,
BTOpUYHasi, cobupaTtenbHasi). TemnepaTtypHbIi
nopor pekpuctannuaauun. NHky6aLMoHHbI
nepuwoa. XonogHas u ropavas gecopmauus, ee
NPOMBILLIIEHHOE MCToNb30BaHWe (KOBKa, OlK-3.3.1; OlNK-3.Y.1;
LTaMrnoBka 1 T.4.) OrlK-3. [OlK-3.B.1;

2,5|Tema 2.5 PopmumpoBaHue CTPYKTYpbl METaNNoB
npu kpucTannusaumu. MNoHsTre o
KpucTannusauuu, nepBuYHas 1 BTopuyHas
Kpuctannusauusi. TepmognHaMmmyeckme
NPeAnoCbINKA KpUCTannn3aummn 1 nnasneHus.
PaBHOBeCHbIE yCroBMS 1 TemnepaTtypbl
KpucTannusauuu n nnaeneHuns. Tennosown
achdekT, kpuBasi oxnaxaeHusi. CteneHb
nepeoxnaxaeHust , ee BNUsSIHUE Ha CKOPOCTU OrlK-3.3.1; OMNK-3.Y.1;
06pas3oBaHMsa 3apoablLLent U pocTa KpUCTanmnoB. OrK-3. |OrK-3.B.1;

2,6 Tema 2.6. dopmmpoBaHmne CTPyKTypbl MeTannos
npuv Kpuctannusaumu. Tennosown acpdekT, kpuBas
oxnaxaeHusi. CTeneHb nepeoxnaxaeHus , ee
BINMSIHNE Ha CKOPOCTN 0Bpa3oBaHUs 3apoablLlen n OlK-3.3.1; OMNK-3.Y.1;
pocTa KpucTannos. OrllK-3. [OlK-3.B.1;

2,7 |Tema 2.7. CTpoeHue cTanbHoro cnutka. KnuHetuka
06pa3oBaHusi pas3nuyHbIX 30H B CUTKE, CBSI3b CO
CTeneHblo NepeoxnaxaeHns Npu Kpuctannmaauum.
[eHapuTHOE CTpoeHue nuToro metanna. PpoHT
Kpuctannusauuv, eHapuTHasi, 3o0HanbHas n
rpaBuTaLMOHHasi NMNKBALIMS B CTaNbHOM CMUTKE,
npuunHbl ee obpasosaHusi. OTpuuartensHoe
BMUsIHWE NWKBALUW Ha CBOWCTBA NIUTOrO U
ropsiyegedopmmpoBaHHoro Mmetanna. Metoapl
60pbL6bI ¢ 06pazoBaHNeM nukeauun. B
WHTEPaKTVBHOW hOpMe: NpaKTU4ecKme 3aHATUs
O4Hasi hopma oby4yeHus 2 yac, 3aouHas 1 vac -
pa3bop KOHKPETHbIX CUTyauu, nabopaTopHble
3aHATMS O4YHast hopma oby4deHus 2 yaca, 3aoyHast OrlK-3.3.1; OMNK-3.Y.1;
1 yac - pa3bop KOHKpPETHbIX CUTyaLni OrlK-3. |OrK-3.B.1;

2,8 [Tema 2.8. CtpoeHue ctanbHoro cnutka. KnHetuka
obpazoBaHns pa3nnyYHbIX 30H B CMTKE, CBSI3b CO
CTENEHbI NEpeoXnaXaeH sl Npu KpucTannmaauum.
[eHapuTHOE cTpoeHne nuToro Metanna. PpoHT
Kpuctannusauuu, eHapuTHasi, 30HarnbHas u
rpaBMTaLMOHHAs NIMKBaLUA B CTarbHOM CIIUTKe, OrK-3.3.1; OMNK-3.Y.1;
npu4uHbl ee obpasoBaHus. [loknaa. OlK-3. |OlK-3.B.1;

2,9 (Tema 2.9. MexaHun4eckne CBOWCTBA, M3MepsieMble
npu cTaTU4ecknx Harpyskax. McnbiTanus Ha
pacTtskeHue. [Npeaens! ynpyroctu, TeKy4ecTn n
MPOYHOCTM NpU pacTshkeHUn. OTHOCUTENbHbIE
YAINVHeHWe u pacTskeHue. cnbitanus Ha uarub. OlK-3.3.1; OMNK-3.Y.1;
Mpegen Nnpo4HoCTM Npu nsrmbe. OrlK-3. |OrK-3.B.1;

5. I'Iepequb nnaHMpyembiX pe3ynbraTtoB OGy‘-I&HVIiI, COOTHEeCEeHHbIX C nnaHupyeMmbiMU pesyrnbtatTaMmn oCBOeHUA

Mpouecc N3yyeHust AMCLUMUMNUHBLI HAaNpPaBneH Ha (HOPMUPOBaHME U Pa3BUTUE y 0ByHaIOLLETOCS CrEaYHOLLMX KOMMETEHLMIA:

WUHpankaTop gocTuxKeHus
Ne n/n KOMMeTeHunmn P

3HaTb YmeTb Bnapetb

OflK-3.3.1 CywHocTb npouecca ONMK-3.Y.1 UamepsiT 1 OlK-3.B.1 HaBbikamu paboTbl

CnocobeH NpoBOANTL U3MEPEHUS U o
npoBedeHUs1 U3MEPEHUI 1 C U3MEPEHUSIMU 1

HabntogeHns, obpabaTtbiBaTh U M HabntogaTb, obpabaTbiBaTh U o
1 HabntoaeHu, obpabarbiBaTth 1 HabnrogeHnsmu, obpaboTkom n
NpeacTaBnATb 9KCNepUMeHTanbHble npeacTaensaTb
npeacTaBnaTb npeacraeneHnem
[aHHble 3KCrepUMeHTasbHblE AaHHbIe

JKCNnepumMmeHTanbHble AaHHble JKCNnepumMeHTanbHbIX JaHHbIX




6. MaTepuanbHO-TeXHUYECKOE U Yy4eOHO-MeToaAMYecKoe obecrneveHre NporpamMmmbl

6.1 MomeLeHus n obopyaoBaHue

Ne n/n Bua nomelweHumn OcHalleHue nomeLweHnmn Ne nomelieHumn

obopynoBaHue 1 TexHu4eckue cpeactaa obyyenus (Meys MJ110/12,5
(kamepHas BbicokoTeMnepatypHasi) (2 eq.); Teepgomep TK-2M M000000447
(1 en.); NpuGop TLLU-2 MO00000435 (1 ean.); Mpubop Ans onpeaeneHus
TBeppocTM M000000469 (1 ea.); Mukpockon MMM-7 M000004065 (3 en.);
Ctyn (10 ea.); Cton ayauTopHbi (8 ea.); MawwuHa 0001350240 (1 eq.);
Mpn6op 0001330921 (1 epn.); Mpubop 0001351023 (1 eq.); YcTaHoBKa
0001330932 (1 en.).Becbl TexHuueckue (1 en.); ManbBaHOMETP HaNPSXXEHUsS
(4 en.); Docka ayamTopHas (1 en.); NHTerpaTop (2 ea.); KuHoakpaH (2 en.); 171
Mogenb kpuctannuyeckon pewetku (4 eq.); MoteHunometp KCI1 (7 eq.);
MoteHumocTaT 15848 (1 en.); MNpubop ans onpeneneHns MyMkpoTeepaocTy (1
en.); Mpubop ans onpenenenus Teepaoctn Metanna (1 en.); CtaHok ans
LnndoBaHnsa 1 nonupoBaHus (2 ed.); Ctennax metannuyeckuii (2 eq.); Cton
BepcTak (1 ea.); Cton MoHTaxHbIN (5 eq.); Cton ogHoTym60BbIN (10 en.);
Teeppnomep TK-2M (1 en.); lkad cekumoHHbIN (6 en.); SnekTpoTtounno (1
ea.) (171))

YueGHble ayamTopum aAns
npoBefeHns Y4eOHbIX 3aHATUIA

KOMMbIOTEPHAst TEXHUKA C BO3MOXXHOCTLIO NOAKMYEHNs K ceTh "UIHTepHeT" 1
obecneyeHne focTyna B 3MEKTPOHHYH MHOPMaLIMOHHO-06pa3oBaTENbHYHO 462
cpealy yHuBepcuteTa

[NomelleHns Ans camocTosTEeNbHON
paboTbl obyyatoLmxcs

6.2 lluueH3noHHoe U cBOGOAHO pacnpocTpaHsAemMoe NporpaMMHoe obecneyeHune, B TOM YUCIie OTEHECTBEHHOTO
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 (Joroop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 KapTa o6ecne4yeHHOCTM nevaTHbLIMU U(MNK) IMEKTPOHHLIMU M3OAHUAMU U 3MIEKTPOHHbLIMU
ob6pasoBaTenbLHbLIMU pecypcamm

KonuuyectBo

Ne n/n HanmeHoBaHue nctoyHuka Fop nspannsa Pecypc
3K3eMNnspoB

KpariHoBa, B.B. MeTtoguueckue ykasaHus no
opraHu3auum 1 BbIMOMHEHUIO BHEAYAUTOPHOW
(camocTosiTenbHon) paboTbl [ONeKTPOHHbIN
pecypc] : ons npenofasarenen u cTya.no
HanpasneHMsM NoAroToBKK (cnew.) BbICLU.U 2018
cpepn.npocp.obpasoBanus / B. B. KpanHoea ;
BI'YBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpCKUI BapuaHT. — Pexxnm goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

OnNeKTPOHHBIN pecypc 0

mebos,
B.B.;MaTtepuanoBegeHue;y4ebHo-MeTO . yKa3aHUs
Onsi nabop.paboT Ans CTyA.04H.N 3a04H.00yYeHns 2003
cnewu.1401,2013,2402,2405,2406,2904,3302;mebo
B, B.B.Ecpemos, C.HO.KypHukos,
A.C.-H.Hosropog,BI'ABT; <null> ;

TekeT 393

Musrupes, [.C.;MatepnanoBegeHne n TeXHONOrms
KOHCTPYKLMOHHBIX MaTepuanoB;Kypc Nekumn ans

3 CTYA.04H.M 3a04H.006y4eHus cneu.180405, 180403, 2012 TekcT 197
190700;KypHukos, A.C.Muarupes,
[.C.-H.Hoeropog,BIr'ABT; <null> ;

Musrupes, [.C.;MatepnanoBegeHne n TeXHONOrms
KOHCTPYKLMOHHBIX MaTeprarnos;MeToA.yKasaHus
no BbINOMH.NpaKT.3a4aHns ans ctya.1-2 kypcos 2019

4 OYH.N 3a04H.00y4eHus;lopbyHoBs, H.[1.Musrupes, OeKTPOHHI pecype 0
[.C.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/
Mwuarupes, [1.C.;JllTabopaTopHbI NpakTUKyM No

5 aucumnnuHe: MatepuanoBegeHue;ans ctya.1-2 2019 Texer 49

KYPCOB OYH.M 3a04H.00y4eHus;Mmebos,
B.B.Mwuarupes, O.C.-H.Hoeropog,BI'YBT; <null> ;

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

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

6.4 CoBpeMeHHble npoceccnoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBaHue

1 Cratuctuueckuii coopHuk: 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 UHhopMmaLMOHHbIe CrpaBoOYHble CUCTEMbI

Ne n/n HaumeHoBaHue
1 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTlntoc» - Pexxkum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)
2 CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru

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

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

4 CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru
(mnorosop 62/16 ot 01.09.2016 . - 6eccpoyHbIi)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.

E e g - Kputepuu oueHnBaHusA pe3ynbraTta o6y4yeHuUs U LiKana oLueHUBaHuUs
@ - =
s g g z
MHanka- | Koutpo- |3 = g Z
TOp moc- | nupye- |3 S '8
Ne n/n | TXeHunA Mble g- Eo Mpoueaypa oueHMBaHUA 2 3 4 5
komne- |(paspensi (& 2
TEeHUMUN (Tembl)
E|gE
38|28
S E|leE He 3a4TeHOo 3a4TeHo
mz(fzx
gleg
1 Ornk-3.3.1,|1,1.1,1.21. € 5 HesHaHune nnm HenoHuMaHue |HesHaHue unn HenoHNMMaHue 3HaHusa umetot 3HaHuMs UMeT JOCTaTOuHbIN 3HaHus oTnunyaroTes rnybuHon
OnK-3.v.1, 13,14,151.| g |[= obyyaloLmmcsi OCHOBHOIO MaTepuvana; |06yyaloLmmcst OCHOBHOIO dparMeHTapHbI xapakTtep, cogepxaTenbHbIi YPOBEHb, 1 coaepXaTenibHOCTbIO, faeTcs
OrK-3.B.1(6,1.7,1.8,1.| & E Ha Oonbllyl YacTb BOMPOCOB MO |MaTepuana; Ha GoMbLUy0 YacTb |OTNNYATCS NOBEPXHOCTHOCTLIO [0HAKO OTNMnYatoTes cnabon NOMHbIV UCHepnbIBaOLLNIA
9,1.10,1.11 E ™ coAepXaHuio 9K3ameHa 3aTpyaHSeTCs |BONpOCOB MO COAepXKaHMio 1 Marnowv coaepXXaTenbHOCTbIO;  |CTPYKTYPUPOBAHHOCTHIO; OTBET, KaK Ha OCHOBHbIE
112,113, | ®© naTb OTBET UMM He [JaeT BepHbIX |3k3aMeHa 3aTpyaHsieTcst AaTb  (coaepkaHue buneta packpbiTo [packpblTo cogepkaHue buneta, |Bonpockl buneta, Tak U Ha
1141151 & OTBETOB OTBET UNN He AaeT BEPHbIX cnabo, MMeKTCs HETOYHOCTU MMEKTCSH HETOYHOCTM Npu OOMOSHUTENbHbIE;
16,1171, | = OTBETOB npv OTBETE Ha OCHOBHbIE OTBETE Ha AOMNONHUTENbHbIE obyuvatoLmiics ceobogHO
18,1.19,2,2 E BOMpockl buneTa; HapyLueHa BOMNPOChHI; HeJOCTaTO4YHO BrageeT Hay4HbIMU NOHATUSAMU;
1,22232| % 1orviKa U3noxeHusi, OTCYTCTBYET [packpbiTa Npobnema no ogHOMY [NOrMYHO 1 AoKa3aTenbHO
4,2526,2 2 OCMBICITEHHOCTb 13 BOMpoOCoB buneta packpbiBaeT npobnemy,
.7,2.8,2.9,2 8 npeacTaBnsemMoro matepuana npeanoXeHHyto B buneTte;
102112 | E obyyvatoLmnincs 4eMOHCTpUpyeT
12,2.13,2.1 yMeHue BecTu guanor un
4,2.15,2.16 BCTyNaTb B Hay4HYIO OUCKYCCUIO
,2.17,2.18,
2.19,2.20,2
.21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,

2.30




2 Ornk-3.3.1,11,1.1,1.2,1. é g Ooknapn noarotoeneH oby4yatowmmcs |Joknaa nogrotoBrneH Ob6yuatoLmiics ncnbiTelBaeT Mo cBoMM xapakTepucTmkam OB6yuvatoLLmiics NOMHO 1
OrkK-3.v.1,13,14,151.| 8§ |5 NMo OAHOMY WCTOMHUKY WHdOPMaLuu,|obyyarowmumes no ogHoMy TPyAHOCTU B noabope [OKNaz cooTBETCTBYET apryMeHTUpoBaHHO oTBeYaeT
OnkK-3.B.116,1.7,1.81.| &£ |‘:3[ nmbo He COOTBETCTBYET TEME WCTOYHMKY MHGOopMaLun, nnbo (maTtepuana, ero XapaKTepuCTUKaM OTIIMYHOIO Ha AONOMHUTENbHbIE BONPOCHI,

9,1.10,1.11| € He COOTBETCTBYET TeMe CTPYKTYpUPOBaHUN. oTBeTa, HO obyyvatoLmincs nanaraeT matepvan fiorM4eckm
112,113, | 2 Monb3yeTcs, B OCHOBHOM, MOXET UCMbITbIBATb HEKOTOPLIE |MOCneaoBaTensHO, AenaeT
1.14,1.151 ; y4ebHOIn nuTepaTypon, He 3aTpyAHEHNs B OTBETAX Ha CaMOCTOSITENbHbIE BbIBOAbI,
16,1.17 1 g MCNOomnb30Bas AOMOMHUTENbHbIE (QOMOMHUTENbHbIE BONPOCHI. YMO3aKoveHus,
18,1.19,2,2| + WNCTOYHMKM MHpopmaummn. He OTcyTcTBYeT OEMOHCTPMPYET Kpyrosop,
1,2.2,2.3,2 MOXET OTBETUTb Ha ncenenoBaTenbCKMn KOMMNOHEHT |KYNbTYPY MbILUNEHUS,
4,2.5,2.6,2 OOnonH1TeNbHbIE BOMPOCHI MO |B AoKNaae ncnonb3yeT matepuan u3
7,2.8,2.9,2 Teme goknaga. Marepuan [OMNONMHUTENbHBIX MUCTOYHUKOB,
.10,2.11,2. na3naraeT He nocrnegoBaTtesbHO, MHTEpHeT pecypcol. [loknaa
12,2.13,2.1 He yCTaHaBnuMBaeT fnoruyeckue HOCWUT nccnenoBaTenbCKUi
4,2.15,2.16 CBS131, 3aTpyaHSeTCs B xapakTep. Micnonb3yet
,2.17,2.18, ¢dopMynnpoBKe BbIBOLOB HarmagHbIn matepuan
2.19,2.20,2 (npeseHTauus)
21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,
2.30

3 OnK-3.3.1,(1,1.1,1.21.| € |5 MpopgomxutenbHocTb TecTa - 90 MUHYT |0-49% npaBunbHbLIX OTBETOB 50-69% npaBunbHbIX 0TBETOB  [70-89% npaBuibHbix oTBeToB  [90-100% npaBusbHLIX OTBETOB

OnK-3.v.1, 13,14,151.| F (&
OMnkK-3.B.1 (6,1.7,1.81.| & J=

9,1.101.11| £ @
112,113, | & |§
1141151 & <
16,1.17,1. |
18,1.19,2,2| £
1,2.2,2.3,2 5
425262 =
7,28292| 8
102112, | E
12,2.13,21
4,2.15,2.16
,2.17,2.18,
2.19,2.20,2
.21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,
2.30

8. PazpaboTumku:

Kadbeapa nogbeMHO-TPaHCMOPTHBIX

3aBseayownii kacdegpon

MalnH N MallMHOPEeMOHTa

Hwukuntaes W. B.

(y4yeHasi cmeneHsb)

(3aHUMaemasi 0ormKkHOCMb)

(mecmo pabombi)

(®U0)




MHUHTPAHC POCCHUH

POCMOPPEUY®JIOT Kad)ez[pa HOI[T:CMHO'TD&HCHODTHBIX MalllMH 1 MAlTUHOPEMOHTA
DK3aMeH 10 IUCIUIUINHE: MaTepHuanoBeieHue U TEXHOIOT U 202 -20
DeepaibHOe rOCy1apCTBEHHOE KOHCTPYKIIMOHHBIX MaTEPHAIOB -

010/1:K€eTHOE 00pa3oBaTeIbHOE
y4YpeKIeHHe BHICHIET0 00pa30BaHUsI
«Bomxckuit
rocyapcTBeHHbI YHHBEPCUTET
BO/IHOT'0 TPAHCIIOPTA»
(PIrvOY BO «BI'YBT») »
yi. Hecrepoga a. 5, Hiwxauii Hosropop, 9K3AMEHAIIMOHHBIU BUJIET Ne 1
603951
tenedon: (831) 419-47-56,
ten/akce: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

Hanpasnenune moarorosku 26.05.05 «CymoBoxkaeHNe HA MOPCKHX H y4eOHOT0 roja
BHYTPCHHHX BOAHBIX ITyTSIX»

[po¢uns: CymoBoxneHe Ha BHYTPEHHUX BOJHBIX IYTSIX M B PUOPEKHOM

TUIABaHMH C TIPABOM JKCILTyaTalliy CY/I0BBIX SHEPIeTHYECKUX YCTaHOBOK.

1.0co0GEHHOCTH CTPOCHHUSI METAIUIOB KaK KPUCTAJUNTMIECKUX Tedl.
2. JleeKThl KPUCTATUTUIECKOTO CTPOCHHUS
METaIOB.

3ag. kadenpoii II'TM u MP /// Huxuraes 1.B.

MMHTPAHC POCCHI Kadenpa [TogbeMHO-TPaHCIIOPTHBIX MAIIUH U MAIIHHOPEMOHTA
POCMOPPEY®JIOT

DK3aMeH 110 JUCHUITIIINHC! MaTepI/IaHOBeI[eHI/Ie U TCXHOJIOTUA 202 _20

®enepasibHoe rocy1apcTBeHHoe KOHCTPYKIMOHHBIX MATEPHAIIOB

0101:KeTHOE 00pa3zoBaTebHOE
yupesk/ieHHe BbICIIero 00pa3oBaHus
«Boskeknid
rocyAapcTBEeHHbII YHHBEPCUTET
BO/IHOTO TPAHCIIOPTA»
(®T'BOY BO «BI'YBT») o
yi. Hecreposa x. 5, Hwxauii HoBropos, 9K3AMEHAIIMOHHBIA BUJIET Ne 2
603951
tenedon: (831) 419-47-56,
ten/daxc: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

Hamnpagienue noarorosku 26.05.05 «CynoBoxieHre Ha MOPCKHX U y4eOHOT0 roja
BHYTPECHHUX BOAHBIX ITYTAX»

[poduie: CynoBoxkieHHe Ha BHYTPEHHUX BOJIHBIX MYTSIX U B IPUOPEIKHOM I11

C IpaBOM I3KCILTyaTallun CYAOBbIX OHEPIETUUCCKUX YCTAaHOBOK.

1. Vupyras u miactuueckas aedopmaliys, pa3pylieHUEMETAIIOB.
2. BrnusHue HarpeBa Ha CTPYKTYpY U CBOWMCTBa
nehopMIPOBAHHOTO MeTaIa(BO3BpaT U
PEKpUCTATITH3AITHS ).
3as. Kadenpoir IITM u MP Hukuraes 1.B.




Kadenpa [TogpeMHO-TPaHCHOPTHBIX MAIIWH ¥ MAITHHOPEMOHTA

DK3aMeH 10 TUCIUILIHHE: MaTepHanoBeICHUE U TEXHOIOT S 202 -20
KOHCTPYKIIMOHHBIX MaTEPUAIOB -
MUHTPAHC POCCUU Hanpasnenue noaroroBku 26.05.05 «CynoBoxkieHUE HA MOPCKHUX U

POCMOPPEY®DJIOT BHYTPEHHUX BOIHBIX ITYTAX»
[poduins: CynoBoxkieHre Ha BHYTPEHHUX BOJHBIX MYTSIX U B IPUOPEIKHOM I1I

®efepanbHOE IOCYIAPCTBEHHOE ¢ papoM HKCIUIYATALMH CYIOBBIX YHEPIETHUECKUX YCTAHOBOK.
010/1:K€eTHOE 00pa3oBaTeIbHOE
yUpeKIeHHe BbICIIEro 00pa3oBanus 3K3AMEHAIIMOHHBIA BUJIET Ne 3
«BoJrxekmii
1. TepmoauHAMUYECKHE TPEAMOCHUIKH

FocyllapCTBeHH])Iﬁ YHUBEPCUTET
BOHOI'0 TPaHCIOPTa) KpUCTaIJIM3AlUH1 UIJIaBJICHUS.

yueOHOro roja

(®T'BOY BO «BI'YBT»)
yi. Hecreposa 1. 5, Huwxwuii Horopox, 2. ®opMHpOBaHUE CTPYKTYPhl METAILIIOB
603951 pHU KpUCTAJIN3alUH.

tenedon: (831) 419-47-56,
tex/akce: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

3aB. kadenpoii [ITM u MP Huxwuraes U.B.

MMWHTPAHC POCCHUUA
POCMOPPEYUYDJIOT Kad)ez[pa HOI[’LGMHO-TDB.HCHODTHBIX MAalllMHd 1 MAIIIMHOPEMOHTA
DenepanabHOE TOCYIAPCTBEHHOE
0101:KeTHOE 00pa3oBaTebHOE
yUpesKIeHHe BHICIIEro 06pa3oBanHsI DK3aMeH 10 AUCIUIIHHE: MaTepranoBeIeHne U TEXHOJIOTUS 202 -20

KOHCTPYKIIMOHHBIX MaTepHajoB
Hanpagnenue noarorosku 26.05.05 «CynoBoxieHne Ha MOPCKHUX U
BHYTPEHHHUX BOJIHBIX IyTSIX)»

«BoJkcknii
rocy/JapcTBeHHBbI YHUBEPCUTET

yueOHOro rojaa

BOJTHOI'0 TPAHCIIOPTAa»
(PIr'BOY BO «BI'YBT») Ipo¢uis: CymoBoxaeHHE HAa BHYTPEHHUX BOJHBIX MyTSIX U B IPUOPEIKHOM I17
yi. Hecreposa x. 5, Huxanit HOBropoz, ¢ npaom skcrutyartamuy cy0BbIX SHEPTETHYECKUX YCTAHOBOK.
603951
tenedon: (831) 419-47-56, 3K3AMEHA]_[I/IOHHI)II71 BMJIET Ne4

ten/ake: (831) 419-78-58

otd_o@vsuwt.ru, www.vsuwt.ru 1.0co0GeHHOCTH CTPOEHUS CTAIBHOTO

CIIATKA.
2 .MexaHnYyecKHe CBOMCTBA METAJLIIOB U
criaBoB. M3mepenue TBepaoCTH.

3ag. kadenpoii [ITM u MP Huxuraes N.B.

Kad)ez[pa HOH’BCMHO-TD&HCHODTHLIX MalllH 1 MallTUHOPEMOHTAa

DK3aMeH 10 TUCHUILIHHE: MaTepruaioBeieHUue U TeXHOJIOTUs 202 -20

KOHCTPYKIIMOHHBIX MaTepHajoB -

Hamnpagnenune noarorosku 26.05.05 «CynoBoxieHre Ha MOPCKUX U
BHYTPEHHHUX BOJIHBIX MyTIX)»

MUHTPAHC POCCUU y4eOHoro roga



POCMOPPEY®DJIOT [poduis: CynoBoskieHre Ha BHYTPEHHUX BOIHBIX IMYTSIX U B TPUOPEIKHOM IUIABAaHUU

(I)ezlepa.m,noe rocyaapCTBeHHOE C IpaBOM I3KCILUTyaTallun CYAOBbIX OHEPIE€TUYCCKUX YCTAHOBOK.

010/1:KeTHOE 00pa3oBaTelbHOE
YupeKIeHHe BbICHIECT 0 06pa3onamm
«BoJkeknid
rocy/1apcTBEeHHbIN YHHBEPCHTET 3K3AMEHALIMOHHBINA BUJIET Ne 5

BO/IHOTO TPAHCIIOPTA»
(PIr'bOY BO «BI'YBT»)

yi. Hecreposa a. 5, Huxuuiit Hosropog, .
603951 1.MexaHu4eckue CBONCTBA METAIOB U
tenedon: (831) 419-47-56, cruiaBoB.VIcnibITaHUS Ha pACTSKEHUE,
Ten/akc: (831) 419-78-58 CKaTHe, U3rub, KpyUeHHeE.
otd_o@vsuwt.ru, www.vsuwt.ru .
2.MexaHu4yecKre CBOMCTBAa METAJIOB U

cmiaBoB. OnpezencHye y1apHONBSI3KOCTH.

3aB. kadenpoii [ITM u MP Huxwuraes 1.B.

Kad)ez[pa HOI[T)CMHO‘TD@.HCHODTHLIX MallllMH 1 MallTUHOPEMOHTA
DOK3aMeH 10 JUCHHILTHHE: MaTepranoBeIeHUe 1 TeXHOIOT S 202 -20
KOHCTPYKIMOHHBIX MaTepHAIIOB -
Hanpasnernne moaroroBku 26.05.05 «CynoBoxaeHrne Ha MOPCKUX U
BHYTPEHHHX BOJIHBIX ITyTSIX)
[Mpoduns: CynoBoxaAeHNHE Ha BHYTPEHHUX BOJHBIX MYTAX U B IPHOPESIKHOM I1J
C MPaBOM DKCIUTyaTalluy CYAOBBIX YHEPTeTHYECKHX YCTAHOBOK.

MMWHTPAHC POCCHUUA
POCMOPPEY®DJIOT
DenepanabHOE TOCYIaAPCTBEHHOE
O101:KeTHOE 00pa3zoBaTeIbHOE
yupe:KIeHue BbICIIero 00pa3oBaHus

y4eOHOro rojia

«Bosmxckuit .
roCy/1apCcTBEHHbIH YHUBEPCHTET 9K3AMEHALMOHHBIU BUJIET Ne 6
BOJHOI'O TPAHCIIOPTA» o
(gr];oy BI()) «BFY]ET») 1.MexaHn4decKHe CBOICTBA METAJLIOBA
. cruiaBoB. OnpeneneHue yecTaloCTHON
yx. Hecteposa ﬂég’sggfmﬂ Hosropor, HPOYHOCTH (TIpejieia BEIHOCIUBOCTH).
tenedon: (831) 419-47-56, 2.Ma3pl B METAUTMUECKUX CIUIaBax (TBepible
tex/ake: (831) 419-78-58 PacTBOpPBI, XUMUYECCKUECOCANHECHUS,
otd_o@vsuwt.ru, Www.vsuwt.ru MEXaHHUECKHIE CMECH).

3aB. kadpenpoit IITM u MP Huxuraes 1.B.



Kad)enpa ITobeMHO-TPAHCIIOPTHRIX MAIIMH M MAIITMHOPEMOHTA

DOK3aMeH 10 JUCHHILIHHE: MaTepHanoBeleHue i TeXHOIOT U 202 -20
KOHCTPYKIIMOHHBIX MaTepHAJIOB -
Hanpasnenne moarorosku 26.05.05 «CynoBoxaeHrne Ha MOPCKUX U yaeOHOro roja

MUHTPAHC POCCUN
POCMOPPEY®DJIOT
DenepabHOE rocyIapcTBEeHHOE
010/1:KeTHOE 00pa3oBaTe/IbHOE
yupe:k/ieHue BbICHIEro 06pa3oBaHus -
«BokeKui 9K3AMEHAIIMOHHBIA BUJIET Ne 7
rOCyIapCTBEHHBIN YHHBEPCUTET

BOJHOI'0 TPAHCHOPTaA»
(®TBOY BO «BI'YBT») 1.IIpaBuno ¢as.

yn. Hecreposa 1. 5, Hmkrmit Hosropon, 2.JluarpamMma COCTOSIHUSI JIIsi KOMIIOHEHTOB,

603951
Tenedon: (831) 419-47-56, 00pa3sylolMX MEXaHUIECKHE CMECH.
ten/daxc: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

BHYTPEHHUX BOIHBIX ITyTAX»
IMpoduns: CynoBoxkneHne Ha BHYTPEHHHUX BOIHBIX MYTSIX U B IPUOPEIKHOM III
C IIPAaBOM 3KCIUTyaTalliy CyJOBBIX SHEPIETHYECKHX YCTaHOBOK.

3aB. kadeapoii [ITM u MP //// Huxkuraes N.B.
%

-

Kadeapa [1oapeMHO-TPAHCIIOPTHBIX MAIITWMH U MAIlIMHOPEMOHTA
3K33MCH 10 JUCLIUITJINHEC: MaTepI/IaJIOBeI[eHI/Ie U TCXHOJOTI'UA 202 _20
KOHCTPYKIIHOHHBIX MaT€pHaIOB - .

Hanpagnenue noarorosku 26.05.05 «CynoBoxieHne Ha MOPCKHUX U
MHUHTPAHC POCCHN BHYTPEHHHUX BOJHBIX ITYTSIX)
POCMOPPEY®JIOT Ipo¢uis: CymoBoXkICHHE HAa BHYTPEHHHUX BOJHBIX MyTSIX U B IPUOPEIKHOM I17
®ejiepajibHOe IOCYIaPCTBEHHOE ¢ 11hap0M SKCILUTyaTALMH CYOBbIX SHEPIETHUECKUX YCTAHOBOK.
Or0/15KeTHOE 00pa3oBaTeJbHOe
yUpeKIeHUEe BICIIEro 00pa30BaHNus SK3AMEH A].[I/IOHHI)II71 BWJIET Ne 8
«Boskeknid -

rocy/apcTBeHHbIil yHHBEPCUTET

BOJTHOT0 TPAHCIOPTa»
(®PI'BOY BO «BI'YBT»)

yueOHOro rosa

yai. Hecreposa ﬂég’gggf}mﬁ Hosropon, 1./lmarpaMmma cOCTOAHUA 1J1s1 KOMIIOHEHTOB,
rencdport: (831) 419-47-56, 00pasyoIMXHeOrpaHNYeHHbIE TBEPbIE PACTBOPEI.
Ten/paxc: (831) 419-78-58 1. lmarpamma 2.J/luarpaMma COCTOSHMA JJ11 KOMIIOHEHTOB, 00Pa3yIOILH>
Otd_0@VSUWLIU, WWW.VSUWLIU  COCTORHMA UL () oy g e pIeTBEpABIE PACTBOPBL.
KOMIIOHCHTOB,
00pa3yrIUXHEOTP
AHUYCHHBIC

TBEP/bIE PACTBOPBI.

3as. kadenpoii [ITM u MP  Huxuracs LB,

B



MUHTPAHC POCCHUU
POCMOPPEU®DJIOT Kad)ez[pa HOI[LCMHO TPAHCIIOPTHHIX MAllIMH ¥ MAIlIMHOPEMOHTA
DeepaibHOe roCy1apCTBEHHOE

610/1:KeTHOE 06pa3oBaTeIbHOE
YUpeKIeHHe BhICHIEero 00pa3oBanus Hanpasnenune noaroroBku 26.05.05 «CynoBoxkeHUE HA MOPCKHX H

DK3aMeH 110 JUCHUIIIINHC! MaTepI/IaJ'IOBeI[eHI/IC U TCXHOJIOTUA 202 _20

KOHCTPYKIIMOHHBIX MaTCpUaIOB
yueOHOro roja

«BoJnkekuii BHYTPEHHUX BOIHBIX ITYTAX»
rocy1apCcTBEeHHbI YHUBEPCUTET  [Ipoduis: Cyn0BOKIEHHE HA BHYTPEHHHX BOJHBIX MyTAX M B TIPUOPEKHOM T1
BOHOI'0 TPpaHCIOpPTa» C IIPaBOM 3KCILTyaTallUK CyJOBBIX JHEPIeTUYECKUX YCTaHOBOK.
(PIr'bOY BO «BI'YBT»)
yi1. Hecteposa a. 5, Huxuuit HoBropog, 3K3AMEH AHI/IOHHbIﬁ BWIET Ne9
603951 -
tenedon: (831) 419-47-56,
Ten/(pakc: (831) 419-78-58 1.JlnarpamMma COCTOSIHUSI «OKEIIe30-
otd_o@vsuwt.ru, Www.vsuwt.ru
OEMCHTHUT». OCHOBHBIEOCOOEHHOCTH.

2.JIlnarpaMmma COCTOSIHUSI «OKEJIe30-
eMeHTUT». Da3zbl.

3aB. kadeapoii [ITM u MP // Huxuraes 1.B.

Kadeapa [ToapeMHO-TPAHCIIOPTHBIX MAIIMH U MAIlIMHOPEMOHTA

OK3aMeH 10 AUCIUIINHE: MaTepHuanoBeieHue U TEXHOIOT U 202 -20
KOHCTPYKLIMOHHBIX MaTe€pHaioB - -

MUHTPAHC POCCUN
POCMOPPEY®JIOT Hanpagnenue noarorosku 26.05.05 «CynoBoxieHne Ha MOPCKHUX U y4eOHOT0 roja
DenepanbHOe rOCyIapCTBEHHOE BHYTPEHHHUX BOJIHBIX ITyTSX)»

O1015KeTHOE 00pa3oBaTelbHOE [poduie: CynoBoxieHHe Ha BHYTPEHHUX BOJIHBIX MYTSIX U B IPUOPEIKHOM I1J
YYpeKAeHHEe BbICIIEro 00pa3oBaHMs  C IIPABOM HKCILUTyaTalllt CyJIOBBIX SHEPTETHIECKUX YCTAHOBOK.

«Boskeknid
rocy1apcTBeHHbIH yHHBEPCUTET 3K3AMEHAHHOHHBII71 BUJIET Ne 10
BOJHOI'0 TPAHCIOPTAa»
(®T'BOY BO «BI'YBT») 1 .I[I/Iar‘paMMa COCTOSIHHA <OKCJIC30-
. OEMCHTHUT». OCHOBHBIereBpaH_IeHI/IH.
ya. Hecteposa %8335”1”( it Hobropoz, 2.YrnepoaucTsl ctanu (Kiaccuukanus,
MHUKPOCTPYKTYpa, CBONCTBAa,MapKUPOBKa,

tenedon: (831) 419-47-56,
ten/daxc: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

MIPUMEHEHHE, TEPMOOOPabOTKA).

3aB. kadpeapoii [ITM u MP //// Hukuraes 1.B.



Kadenpa [TogbeMHO-TPaHCIOPTHBIX MAIIMH W MAIIIMHOPEMOHTA
OK3aMeH 10 JUCLHIUINHEE: MaTepHalloBeIeHUE ¥ TEXHOJIOT U 202 -20
KOHCTPYKLIMOHHBIX MaTepHaJIOB -
MUHTPAHC POCCUN Hamnpasienue noarotoBku 26.05.05 «CynoBoxeHne Ha MOPCKHX 1

POCMOPPEY®DJIOT BHYTPEHHHUX BOJHBIX Iy TAX»
®enepanabHoe rocynapcreennoe  [Ipoduis: CynoBokaeHHE Ha BHYTPEHHUX BOAHBIX MYTSIX U B IPHOPEKHOM I

6IOIDKCTHO€ 06pa303aTeJ11,Hoe C IpaBOM 3KCILUTyaTallun CYyAOBbIX OHEPIECTUICCKUX YCTAHOBOK.

yupe:k/ieHue BhICIIEro 06pa3oBaHus

y4eOHOT0 roja

9K3AMEHAIIAOHHBIN BUJIET Ne 11

«BoJnxeknit
rocyAapcTBEeHHbIIl yHHBEPCUTET .
BO/IHOTO0 TPAHCIIOPTa» 1.Bausinue yriiepoga Ha CBOUCTBaA
yn. Hecreposa a. 5, Huxuauit Hosropon,
603951 2.benble yyryHsl (kaaccudukanus,
tenedon: (831) 419-47-56, CTPYKTypa, CBOMCTBA,
ten/takc: (831) 419-78-58 MIPUMEHEHHUE,T0TYYCHUE).

otd_o@vsuwt.ru, Www.vsuwt.ru

Huxkuraes 1.B.

3aB. kadeapoii [ITM u MP

Kad)ez[pa IToabeMHO-TPaHCIIOPTHRIX MAIIMH M MAITMHOPEMOHTA

OK3aMeH N0 JUCLHIUTHHEEe: MaTepHalloBeICHUE ¥ TEXHOJIOT U 202 -20
KOHCTPYKLIMOHHBIX MaTepHaIOB -
Hamnpagienue noaroroBku 26.05.05 «CynoBoxieHne Ha MOPCKHX U

BHYTPEHHUX BOJHBIX ITYTAX»
[poduie: CynoBoxkieHHe Ha BHYTPEHHUX BOIHBIX MYTAX U B IPUOPEKHOM I1]

MUHTPAHC POCCHUH
POCMOPPEU®JIOT
denepanbHoe rocy1apcTBeHHOe

O10/1:KeTHOE 00pa3oBaTeibHOE
yupe:kIeHue BbICIIero 00pa3oBaHus C [IPABOM JKCIUTyaTalldH CyIOBBIX YHEPTETHUECKUX YCTAHOBOK.

y4eOHOTro roja

«Bosmxckuit
mcyia()?::f::";ii::“f;’:m“ 3K3AMEHAIIMOHHBIN BUJIET Ne 12
(®TBOY BI()) «Bryé’T») 1.Cepsie uyryHsbI (kiaccudukams,
yi. Hecteposa 1. 5, Huwkuuit Hosropon, CTPYKTYypa, CBOWCTBA,MapKUPOBKa,
603951 MIpUMEHEHHE, TIOTyYCHHE).
Tgﬁ%::; (?g 31 1) )4 4} 19 9477 85568 2 I1peBpallleHus IEPEOXIAKIAEHHOTO
ayCTEHHUTA B YIIIEPOJUCTBIX CTATSAX.

otd_o@vsuwt.ru, Www.vsuwt.ru

Huxkuraes 1.B.

/7/;

3aB. kadpeapoii [ITM u MP


http://www.vsuwt.ru/

Kad)enpa NOABCEMHO-TPAHCHIOPTHHIX MAIllTMH ¥ MAaIlTMHOPEMOHTA

OK3aMeH 10 JUCLHIUINHEE: MaTepHalloBeIeHUE ¥ TEXHOJIOT U 202 -20
KOHCTPYKLIMOHHBIX MaTepHaJIOB -
MUHTPAHC POCCUN Hamnpasienue noarotoBku 26.05.05 «CynoBoxeHne Ha MOPCKHX 1

POCMOPPEY®DJIOT BHYTPEHHHUX BOJHBIX Iy TAX»
®enepanabHoe rocynapcrsennoe  [Ipoduis: CynoBokaeHHEe Ha BHYTPEHHUX BOJHBIX IMYTSIX U B IPUOPEKHOM I

6IOZDKQTH06 06pa30BaTeJI])H06 C IpaBOM 3KCILUTyaTallun CYyAOBbIX SHEPTETHUUCCKUX YCTAHOBOK.

yupexaeHue BbICIIEro 06pa3oBaHus
3K3AMEHAIIMOHHBIA BUJIET Ne 13

«BoJkcknii
rocyJapcTBeHHbIi YHHBEPCHTET
BO/IHOTO TPAHCIIOPTa»

y4eOHOT0 roja

no qucimrae  1.Oco0eHHOCTH MEePIUTHOTO MPEBPAIICHUS

yn. Hecreposa a. 5, Huxuauit Hosropon, .
603951 2.0cob6eHHOCTH OEHHUTHOrO MTPEeBpaILEHUs]
B CTaJIAX.

Tenedhon: (831) 419-47-56,

ten/daxc: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

3aB. kadeapoii [ITM u MP //;// Huxkuraes N.B.

Kad)e,[[pa IIOABEMHO-TPAHCIIOPTHLIX MAIIINH M1 MAIIIMHOPEMOHTA
DK3aMeH 110 JUCHHUILIUHE: MaTepuanoBeieHue 1 TEXHOIOTHsI 202 -20
MUHTPAHC  KoHCTPYKIMOHHBIX MATEPHATIOB -

y4eOHOro rojia

POCCUHN
POCMOPPEUDIIOT Hampasienue noarorosku 26.05.05 «CynoBoxieHre Ha MOPCKHUX U
(I)ezlepaﬂbﬂoe rocyiapCcrBeHHoe BHYTPCHHHX BOJHBIX ITyTAX)
GIO/LKETHOE 0BPA30BATETbHOE Ipo¢uns: CynoBosxaeHNe HA BHYTPEHHUX BOJHBIX IMYTSIX U B IPUOPEKHOM IIJ
yupesk/IeHne BbICIIEro 06pa30BaHl/lﬂ C IPpaBOM JKCILUTyaTallun CYyAOBbIX OHEPIECTUUCCKHUX YCTAHOBOK.
«Boskeknid .
FocyapeTBeNHbIIi yHHBEpCHTET 9K3AMEHAIIMOHHBIN BUJIET Ne 14
B?g?gg‘;,;%af;;'yoé’; 3» o juciuminHe  1.0co6EHHOCTH MapPTEHCHTHOTO
NPEBPAILCHUS B CTAIAX.
ya. Hecreposa %gsggllm uuit Horopo, 2. JIlnarpamma u30TEpMUYECKOTO pacmaia
renedon: (831) 419-47-56 NEPEOXJIAKACHHOTO aycTeHnTa («C-
tex/ake: (831) 419-78-58 JHarpaMMa).
otd_o@vsuwt.ru, Www.vsuwt.ru
3aB. kadbenpou IITM u MP o Huknraes 1.B.
P s

//{//

Kad)e)ma OOABEMHO-TPAHCIIOPTHHIX MAIlIMH U MAaIlTMHOPEMOHTA




OK3aMeH 10 JUCHHILIHHE: MaTepHanoBeIleHue i TeXHOIOT s 202 -20
KOHCTPYKIIMOHHBIX MaTepHaJIOB -
Hanpasnenne moarorosku 26.05.05 «CynoBoxaeHrne Ha MOPCKUX U

BHYTPEHHUX BOIHBIX ITyTAX»
IMpoduns: CynoBoxkneHne Ha BHYTPEHHUX BOAHBIX MYTSIX U B IPHOPEIKHOM I1I
C IIPAaBOM 3KCIUTyaTalluy CyJOBBIX SHEPTETHYECKHX YCTaHOBOK.

y4eOHOT0 roja

MUHTPAHC POCCHU
POCMOPPEY®DJIOT .
®eiepasibHOE FOCYAAPCTBEHHOE 9K3AMEHAIIMOHHBIA BUJIET Ne 15
010/1:KeTHOE 00pa3oBaTebHOE
yupesienue Bhicmero oopasopanus 10 MCIAILIAHE 1.YeThipe OCHOBHBIX MPEBPAILICHUS B CTAIIAX
«BoJkekuit MPUTEPMHIECKON 00paboTKe.
rocy1apcTBeHHbIH yHUBEPCHTeT 2.Bb160p OCHOBHBIX MapaMETPOB
BOJHOI'O TPAaHCHIOPTAa» v
(@BOY o «Bry]fT») TEpMHYECKOI 00paboTKn
yia. Hecteposa 1. 5, Huxuuiit Hosropog, YIJIEPOAUCTBIXCTAJICH.
603951

tesnedon: (831) 419-47-56,
tex/akce: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

3aB. kadeapoii [ITM u MP Huxkuraes N.B.

Kadenpa ITogpeMHO-TPAaHCIIOPTHBIX MAIINMH M MAITHHOPEMOHTA
DK3aMeH N0 TUCHUILIMHE: MaTepralioBeZieH|ue U TEXHOJIOTUs 202 -20
KOHCTPYKIMOHHBIX MaTepHajIoB -
Hanpagnenue noarorosku 26.05.05 «CynoBoxieHne Ha MOPCKHUX U
MHHTPAHC POCCUHN BHYTPEHHUX BOJHBIX IIYTIX)
POCMOPPEYDJIOT Ipoduis: CymoBOXKI€HHE HA BHYTPEHHUX BOJIHBIX IIyTAX U B IPUOPEIKHOM ILJ
®PenepanbHOE rocy1apcTBEHHOE C IIPaBOM DKCILIyaTalllu CYyJOBBIX JHEPIETUUYECKUX YCTAHOBOK.

0101:KeTHOE 00pa3oBaTebHOE

YupexaeHnve BpICIIero 06pa3OBaHI/lfl 3K3AMEHAHI/IOHHBII71 BUJIET Ne 16
«BoJkcknii

rocy/JapcTBeHHBbI YHUBEPCUTET

BOJIHOI'0 TPAHCIIOPTa»
(PIreOY BO «BI'YBT»)

yueOHOro rojaa

IO AUCITUITIIMHE FI/I}IDaBJ'II/IKa U TUAPOITHEBMOIIPHUBO L

1. Hecteposa 1. 5, Huxuuit Hosropos, o
g P 603951 P 1.3akanka yriepoaucTsix ctanei. Beioop
tenedon: (831) 419-47-56, napaMeTpOB3aKaJIKH.

tex/ake: (831) 419-78-58 .
otd_o@Vsuwt.ru, Www.vsuwt.ru 2.0TnycK yriepoaucThIX craneil. Beibop mapameTpon
OTIyCKa.

3aB. kadeapoii [ITM u MP P Huxwuraes 1.B.

Kadeapa [1oapeMHO-TPAHCIIOPTHBIX MAIITWMH W MAIlIMHOPEMOHTA




DK3aMeEH 110 JUCHUIIIINHC: MaTepI/IaHOBeﬂeHI/Ie " TCXHOJIOI'HUA 202 _20
KOHCTPYKIMOHHBIX MaTCpUaJIOB -

Hamnpasienue noarorosku 26.05.05 «CynoBoxieHre Ha MOPCKHX 1 yaeOHOro rojia
BHYTPEHHUX BOJHBIX ITyTIX)»
[Mpo¢uns: CynoBoxaeHNHe Ha BHYTPEHHUX BOJHBIX MYTSIX U B IPHOPEHKHOM I11

MUHTPAHC POCCUMN C IIPABOM KCIUTyaTalHH CyI0BIX SHEPIETUYECKUX YCTAHOBOK.
POCMOPPEY®JIOT .
®egepajbHOE roCy1apCTBEHHOE 9K3AMEHAIMOHHBIN BUJIET Ne 17

O1071:KeTHOE 00pa3oBaTeJbHOE
yupe:kaeHue BbICIIEro 00pa3oBaHus
«BoJkcknii
rocy/apcTBeHHbI YHUBEPCUTET

BO/IHOTO TPAHCIIOPTA»
(PIreOY BO «BI'YBT»)

yi. Hecteposa 1. 5, Hiwkanit Hosropon,
603951
tenedon: (831) 419-47-56,
tex/akce: (831) 419-78-58
otd_o@vsuwt.ru, www.vsuwt.ru

10 JUCIUILIMHE 1.0Txur yraepoaucTsix craneil. Buast
OT’KUT'a, UXHA3HAYCHHUE.

2.Hopmanu3zamus yriiepoaucThiX CTajieH.

3ag. kadenpoii [IITM u MP Huxkuraes N.B.

 a

Kadeapa [1oapeMHO-TPAHCIIOPTHBIX MAITWMH W MAIlIMHOPEMOHTA

OK3aMeH N0 JUCLHIUTHHEE: MaTepHalloBeICHUE ¥ TEXHOJIOT U 202 -20
KOHCTPYKLMOHHBIX MaTePHAIIOB -
Hanpasnenue monrorosku 26.05.05 «CynoBoxxaeHNEe HA MOPCKUX H yueOHOro roja
MUHTPAHC POCCHHA BHYTPCHHHX BOAHBIX ITyTSIX)»
POCMOPPEY®JIOT [Mpoduns: CynoBoxxaeHHE HA BHYTPEHHUX BOJHBIX MYTSIX U B IPHOPEKHOM I11

®enepanibHOE IOCYIAPCTBEHHOE ¢ [papoM IKCIUTYATAIHH CY/IOBBIX SHEPIETHICCKHX YCTAHOBOK.
Oro1:KeTHOE 00pa3oBaTeIbHOE

yupexkIeHue BbICIIEro 00pa3oBaHust SK3AMEHALIMOHHBIA BUJIET Ne 18

«Bokckuin

roCyAapcTBEeHHbIH YHHBEPCHTET IO AMCIUITJIIMHE I'mapaBauka M THAPOTHEBMOIIPUBOJL
BO/IHOTO TPAHCHIOPTA»
(PIreOY BO «BI'YBT»)

yi. Hecteposa 1. 5, Huxxuuit Hosropos,

603951 1. Xumuko-TepMudeckas 00paboTka ctanu (lIeMEeHTaIHs 1
tenedon: (831) 419-47-56, a3OTI/IpOBaHI/Ie).
ten/dake: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru 2.JlerupoBaHHBIE CTAIU U UX MAPKUPOBKA.

3ag. kadenpoii [ITM u MP Huxkuraes N.B.

Kadenpa [1oapeMHO-TPAHCIIOPTHBIX MAIIIWH M MAIIMHOPEMOHTA




OK3aMeH 10 IUCIUIUINHE: MaTepHuanoBeieHue U TEXHOIOT U 202 -20
KOHCTPYKIIMOHHBIX MaTEPHAIOB - -

Hanpasienne moaroroku 26.05.05 «CynoBokacHre Ha MOPCKUX U yqe6Horo roga
BHYTPEHHUX BOIHBIX ITyTAX)

Mpoduie: CyaoBOXKIEHHE HA BHYTPEHHUX BOJHBIX MYTSIX U B IPUOPEIKHOM I

C MPaBOM JKCIUTyaTaluH CyJOBBIX YHEPTETUUECKHX YCTAHOBOK.

MHUHTPAHC POCCHI
POCMOPPEY®DJIOT .
deepanabHOE TOCYIAPCTBEHHOE 9K3AMEHAIIMOHHBIA BUJIET Ne 19
BlokeTHOE 06pasoBaTeLHOE 110 JIACIIATUTHEE 1. Knaccugukanus J1erupoBaHHBIX CTAJIEH.

yupe:kaeHue BbICIIero 00pa3oBaHus
«BoJkcknii
rocy1apcTBeHHbIil yHHBEPCHTET

OO60CHOBaHHBINM BHIOOpMATEPHATIOB HA
OCHOBE HAYYHO-TEXHUYECKOM

BO/IHOTO0 TPAHCIIOPTa» I/IH(bOpMaLII/II/I,OTe‘IeCTBeHHOFO )44
(PTEOY BO «BI'YBT») 3apy0EKHOTO OIIbITA
yn. Hecreposa a. 5, Huxuauit Hosropon,
" ?g??fi 04755 2.ABTOMAaTHbIE KOHCTPYKIIMOHHBIE CTAJI

TeneoH: 19-47- o
i CTPYKTYpa, CBOMCTBA

ren/baxe: (831) 419-78-58 (cTpyKTypa, )

otd_o@vSsuwt.ru, Www.vsuwt.ru MapKUPOBKa, IPUMEHEHHUE)

3aB. kadenpoii [ITM u MP Huxwuraes 1.B.

Kadeapa [1oapeMHO-TPAHCIIOPTHBIX MAIITWMH U MAIlIMHOPEMOHTA

DK3aMeH 0 TUCHUILIMNHE: MaTepranoBeieHiue U TEXHOIOTHs 202 -20
KOHCTPYKIMOHHBIX MaTepHaIoB -
MUHTPAHC POCCUA Hanpasnenne moaroroeku 26.05.05 «CynoBoxaeHre Ha MOPCKUX U y4eOHOro roja
POCMOPPEUDJIOT BHYTPECHHHX BOAHBIX ITYTIAX»

[poduie: CynoBoxieHHe Ha BHYTPEHHUX BOJIHBIX MYTSIX U B IPUOPEIKHOM I1J

(I)ezlepa.ﬂbﬂoe rocyiapCcrBeHHoe
C IpaBOM I3KCILUTyaTallu CYAOBbIX OHEPIECTUUCCKHUX YCTAHOBOK.

010/1:KeTHOE 00pa3oBaTeIbHOE
y4YpeKIeHHe BHICHIET0 00pa30BaHus
«BoJkcknii
rocyaapcTBeHHbI YHHBEPCHTET

3K3AMEHAILMOHHBIN BUJIET Ne 20

BOJIHOI'0 TPAHCNOPTa)» no guciumuune 1 -LleMeHTyeMble cTanu (CTPYKTypa, CBOUCTBA,

YL HeCTe(;)lz)l];lé;l(z[)./ ? ,Oﬁ(:;zﬂg»l){msropoz{, MapKHPOBKa, PHMEHEHHE). .
603951 2.Ynyumiaemble cTainu (CTpYKTypa, CBOICTBa,
Tenedon: (831) 419-47-56, MapKHpOBKa, IPUMEHEHHE, TepMO0OpaboTKa).

tex/ake: (831) 419-78-58
otd_o@vsuwt.ru, Www.vsuwt.ru

3as. kabenpoit [ITM 1 MP A Huxuraes V.B.
denp - /////

Kad)ez[pa [ToabeMHO-TPaHCIOPTHELIX MAIIIMH U MAIITMHOPEMOHTA




DK3aMeH 110 AUCIUILIHHE: MaTepHaioBeACHUE U TEXHOIOT s 202 -20
KOHCTPYKIIMOHHBIX MaTEPUAIOB - —
®eiepasibHOE FOCY1aPCTBEHHOE Hanpasnenne moarorosku 26.05.05 «CynoBoxaeHrne Ha MOPCKUX U

O10/17KeTHOE 00pa3oBaTeJbHOE BHYTPEHHUX BOJIHBIX ITyTAX»
yupexenne Boiciiero oopasopanns [Ipoguin: Cy10BOXIEHNE HA BHYTPEHHUX BOIHBIX MYTAX U B IIPHOPEKHOM I1J
C IPaBOM DKCIUTyaTalluy CYHOBBIX YHEPIeTHICCKHX YCTaHOBOK.

MHMHTPAHC POCCUH

POCMOPPEY®DJIOT
y4eOHOT0 roja

«BoJkcknii
rocy/JapcTBeHHbI YHUBEPCUTET

BOJHOI'0 TPAHCIOPTa» 3K3AMEHAIIMOHHBIA BUIET Ne 21

(PIreOY BO «BI'YBT») 1.C o
yi. Hecreposa a. 5, Huxuuit Hosropon, MO AMCHMINIMHE YZIOKOPIYCHBIE CTallH (CTPYKTYpa, CBOHCTBA,
MapKHPOBKa, TPUMEHEHHE ).

603951
tenedon: (831) 419-47-56, 2.PeccopHo-TIpyXUHHBIE CTAIH (CTPYKTYpa,
tex/cakce: (831) 419-78-58 CBOICTBa, MapKUPOBKa,TIPUMEHEHHE,

otd_o@vsuwt.ru, Www.vsuwt.ru TepM00OPaboTKa).

3aB. kadeapoii [ITM u MP A Y Huxkuraes 1.B.

Kadeapa [ToapbeMHO-TPAHCIIOPTHBIX MAIIWMH U MAIlIMHOPEMOHTA

DK3aMeH 10 TUCHUILTHHE: MaTepruanoBeieHue U TeXHOIOTUS 202 -20
MHHTPAHC POCCHUM KOHCTPYKIIMOHHBIX MAaTEPHAIIOB -
POCMOPPET®JIOT Hanpasnernne moarorosku 26.05.05 «CynoBoxaeHrne Ha MOPCKUX 1 y4eOHOro rozaa
DenrepalibHOE TOCYAPCTBEHHOE
01015KeTHOE 00pa3oBaTeIbHOE BEYTPEIHIY BOHBIX HyTIX»
A p p Ipoduie: CyaoBOXKACHHE HA BHYTPEHHUX BOJHBIX MYTSIX U B IPUOPEIKHOM I11
YHPEKICHUE BRICIICT0 00PA3OBAMMI |\ 53\ sKCIUTyaTALH CYIOBBIX SHEPrETHUECKUX YCTAHOBOK.
«Bosxckuit
rocyAapcTBeHHbIil yHHBEPCUTET .
RBOTHOTO TPAHCIOPTa» 9K3AMEHAIIMOHHBIUA BUJIET Ne 22
(®PT'BOY BO «BI'YBT»)
. 1T .
y. Hecreposa 1. 5, Hipxmmit Hosropoy, 10 ZMCLIMILIAHE 1 BEICOKOHpO‘{HBIe CTaiy (CTPYKTYpa,
603951 CBOHMCTBA, MApKHUPOBKA,

tenedon: (831) 419-47-56, IpUMEHEHHE, TepMOOOPadOTKa).

tex/akce: (831) 419-78-58
otd_O@VSUWL I, WWW.VSUWLIU 2.YFJ'IepO}II/ICTI)ICV MHCTPYMEHTAJIbHBIC CTAIN
(cTpykTypa, CBOHCTBA,

MAapKUpOBKa,IPUMEHEHHUE,
TepMOOOpaboTKa).

3aB. xageapoii [ITM u MP o ! Huxwuraes 1.B.



Kadaem)a IToabeMHO-TPAHCIOPTHRIX MAITMH M MAIITUHOPEMOHTA

DK3aMeH 110 JUCHUIIINHC! MaTepI/IaJ'IOBCIIeHI/Ie U TCXHOJIOI'UA 202 _20
KOHCTPYKIIMOHHBIX MaTCpUaIOB -

\MUHTPAHC POCCUHN Hanpasnenue nmonrorosku 26.05.05 «CynoBokaeHHE HA MOPCKHX H

POCMOPPEY®JIOT BHYTPEHHUX BOJHBIX ITyTIX»
®DenepanbHoe rocynapersennoe  IlIpoduis: CynoBoxIeHHe Ha BHYTPEHHUX BOJHBIX IYTAX U B IPUOPEKHOM LI

O1071:KeTHOE 00pa3oBaTeJbHOE C TIPaBOM JKCIUTyaTalluH CyJI0BbIX YHEPTETUUECKUX YCTAHOBOK.
yupe:kaeHue BbICIIero 00pa3oBaHus
«BoJkcknii
rocy/JapcTBeHHbI YHUBEPCUTET

y4eOHOT0 roja

9K3AMEHAIIMOHHBIA BUJIET Ne 23

no juctmniande  1.HuskosnernpoBaHHbIE HHCTPYMEHTAJIbHbBIE

BOJHOI'0 TPAHCHOPTaA»
(PTEOY BO «BI'YBT») cTanu (CTPyKTYypa,CBOMCTBA, MAPKUPOBKA,
yn. Hecreposa a. 5, Huxuauit Hosropon,
603951 npUMEHEeHHE, TePMOOOPadOTKa).
Tenedon: (831) 419-47-56, 2.BeIcTpOpeKyIIE HTHCTPYMEHTAIbHbIE
Ten/daxc: (831) 419-78-58 craiu (CTPYKTypa, CBOMCTBA,MAapKUPOBKA,
otd_o@vsuwt.ru, www.vsuwt.ru HIpUMEHEHUE, TEPMOOOPAbOTKA).

3aB. kadenpoii [ITM u MP Huxuraes U.B.




OEJEPAJIBHOE

ATEHTCTBO Kadenpa [TonbeMHO-TPaHCIOPTHIX MAINKMH ¥ MAITMHOPEMOHTA
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA
®I'bOY BO
[lepeuyenp rIaHUPYEMBIX PE3yJIbTATOB:
BOJIKCKHUM * CrocoOeH IpoBOIUTH U3MEPEHUS U HaOI0eHNs, 00pabaThIBaTh U
rocy1apcTBEHHbIH MpeICTaBIATh dKcepuMeHTallbHble fanHble (OI1K-3.)
YHHBEpPCHTET

BO/IHOT0 TPAHCIOPTA

CnenuanbHocTh 26.05.05 CynoBoKIeHNE HA MOPCKUX U BHYTPEHHUX
Anpec: H. Hosropoa, 603600, H-5,

yir. Hecreposa, 5 BOJHBIX IIYTAX

Ten. 419-62-56 TEMBI JTOKJIAZTOB

«Matepuanosenenue. TexHomorus

OO0 JUCITTUTIIINHE

OIIK-3. CiocobeH mpoBOAUTh U3MEPEHHUS U HAOII0eHUs, 00padaThIBaTh M MPEICTABIATh
HKCIIEPUMEHTAJIbHBIE IAHHbIE



KOHCTPYKIIMOHHBLIX MATCPUATIOB»

AHaJIU3 HAYYHO-TeXHUYeCKOH HH(popMaLiu, 0TeYeCTBEHHOT0 U 3apy0esKHOIr0 ONbITA M0 MPOPHIII0
AeSITeJIbHOCTH
1. OO6m1ast xapakTEPUCTHKA METAJIJIOB: KPUCTATUISCKUE PEIIETKH, TePEKTHI KPUCTAIIIIOB, METO/IbI

U3YYEHHUSI CTPYKTYPBHI.

2. [TprunHBI BOSHUKHOBEHUS JEe(PEKTOB KPUCTAIITMYECKOTO CTPOCHUS M UX B3aUMOJICHCTBUE JIPYT C
JPYTOM.

3. JlnarpaMmbl COCTOSIHUSI: BUJIbI, TPABUIIO OTPE3KOB.

4. lnarpamMma COCTOSTHUS JK€JI€30 — IIEMEHTHT.

5. UyryHsl: BUJIbI, MAPKUPOBKA 001aCTH IPUMEHEHHUS.

6. YriaepoaucTele cTaiau: KjlacCupuKaus, MapKupoBKa U 00J1aCTH IPUMEHEHHUSL.

7. N30oTepMuuecKoe NpeBpalleHre MePEeOXIIaXKICHHOTO ayCTEHUTA B YTIEPOIUCTHIX U JIETUPOBAHHBIX
CTaJISIX, IPEBPAILEHUE MAPTEHCUTA U OCTATOUYHOTO ayCTEHUTA IIPH OTIIYCKE CTaJIH.

8. Teopust TepM0o0OpaOOTKH: BUABI TEPMOOOPAOOTKH, POCT 3epHa, BIUSHUE pa3Mepa 3epHa Ha
CBOICTBA CTaJIU.

9. TexHONOTHS TEPMOOOPAOOTKH: OTIKUT, HOPMATU3AI[Hs, 3aKaJIKa, OTITYCK, TEeMIIepaTypa Harpena,
PEXKUM OXJIAKIACHHUS.

10. IToBepxHOCTHas TEpMHUYECKasl K XMMUKO-TEpMHUYECKast 00paboTKa CTallu: BUIbI, TEXHOJIOTUS
00paboTKU 1 00JaCTH IPUMEHEHUSI.

11. KoHCTpYyKITMOHHBIE MaTepUabl B CYJJOCTPOCHUU U CTPOUTEIHCTBE: IPUHIIUII BHIOOPA,
TpeOOBaHUS K MaTepuagaM, KPUTEPUH MPOYHOCTH U HAJC)KHOCTH.

12. OCHOBBI parMOHAIBHOTO BEIOOPA MaTEPUAIIOB /ISl U3TOTOBJICHHS JIETaICH MaIlTuH U
METaJNIOKOHCTPYKIUH.

13. KoHCTpYyKITMOHHBIE CIUIaBBl HA OCHOBE ME/IH, AIFOMUHUS, TUTAHA; MAPKU, CBOMCTBA, 00JIACTH
MIPUMEHEHHSL.

14. HemeTrannnyecknue KOHCTPYKIMOHHbBIE MaTepuaibl. [lonumepsl, miacTMacchl, pe3uHBI,
KOMITO3UIIMNOHHBIE MaTEePHAIIBL.

15. JluarpaMMbl COCTOSTHUS: BUJIbI, TPABUIIO OTPE3KOB.

16. UyryHbl: BUJIbl, MADKUPOBKA 00JIACTU PUMEHEHUSI.

17. YraepoaucTele cTanu: Kiaccudukanys, MapKAupOBKa B 00J1aCTH IPUMEHEHUS

18. N3oTepmuueckoe npeBpalieHle Nepeoxaax/IeHHOro ayCTeHUTa

19. Teopust TepM0o0OpaOOTKHU: BUIBI TEPMOOOPAOOTKH, POCT 3€pHA, BIUSIHUE pa3Mepa 3epHa Ha
CBOMCTBA CTaJH.

20. TexHOMOTHS TEPMOOOPAOOTKHU: OTHKUT, HOPMATU3aIIHsl, 3aKaJIKa, OTIYCK, TeMIIepaTypa HarpeRa,
PEXKUM OXJIAKICHUS.

21. IloBepxHOCTHasl TepMUYECKAsi U XUMHKO-TepMUUEcKasi 00paboTka ctanu

22. OCHOBHI paIMOHAIBHOTO BEIOOPA MaTEPHAJIOB JIsl U3TOTOBJICHHUS JIETale MaIlluH 1

METAJUIOKOHCTPYKLU I



23,
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35,
36.
37.
38.
39,
40.
41.
42.
43,
44,
45.

CrinaBbl HA OCHOBE M€Y, aTIOMUHUS, TATaHA; MapKu, CBOWCTBA, 00JIaCTU IPUMEHEHUS
[Tonumepsl, I1aCTMACCHI, PE3UHBI, KOMIIO3UIIMOHHBIE MATEPUAIIbI
HuskonernpoBanHsle cTanu: kiaccu(ukanus, MapKUpOBKa M 00J1aCTH IPUMEHEHUS
CynocTpouTeNbHbIE CTAIN: COCTAB, CTPYKTYpa, CBOWCTBA

Koppo3noHHOCTOMKHE CTANIA: COCTAB, CTPYKTYpa, CBOMCTBA U IPUMEHEHNE
JKapornpouHsle cTanu U CIjIaBbl: COCTaB, CTPYKTYpa, IPUMEHEHHUE

MapkupoBka cTajieil U CIIJIaBOB

Mertannyprus yyryHa.

CrnenuanbHbIe BUABI YyT'YHOB M 007aCTH UX IPUMEHEHUSL.

Crioco0bI MPOU3BOJICTBA CTAJIH.

CrocoObl pa3IMBKU CTAJIH.

ITpon3BOACTBO LIBETHBIX METAJIJIOB U CILJIABOB.

TexHoIorust JOMEHHOTO IpoLecca.

CriocoObl MoTy4eHus CrelaIbHbIX BUI0B YyT'YHOB.

Crioco0bl pas3iuBKH CTATM ¥ METO/IBI TIOBBILIEHHS €€ YHCTOTHIL.

OCHOBBI TUTEITHOTO MPOU3BOJICTBA.

CrnenuanbHble TEXHOJIOTUHU JIUThS.

OcHOBBI 00pabOTKH METAJIIOB JaBJICHUEM.

ITpokaTka, KOBKa U IITAMIIOBKA.

XoJ0/1Hast TMCTOBAS ILITAMIIOBKA.

OCHOBBI TOPOIIKOBON METAJLITYPIUu.

[Tpon3BOACTBO CTaIU: KOHBEPTEPHBII U MAPTEHOBCKHI IPOLIECCHI, BHIILIABKA B 3JIEKTPOIEeYax.

OCHOBBI JIMTEHHOT'O IIPpOU3BOJACTBA: BUbI JINTbA, IIJIABUJIbHBIC arpCrarThkl, JINTEHHEBIC CBOMCTBA

CIIJIaBOB, (bOpMOBKa, TCXHOJIOI'us JIUTHA.

46.
47.

CHGHI/IaJ'II)HI)Ie BHU/BI JIUThS, TCXHOJIOIUSA IMMOJTYYCHHA OTIIMBOK U o0iacTu IMPUMCHCHUA.

HpOKaTKa, KOBKa, IITaMIIOBKa rops4as v XoJo4gHasd, IpeCCOBAHUC U BOJIOUCHUC. OcoOeHHOCTH

TCXHOJIOTHMH U3TOTOBJICHUA I/I3I[€JII/II>'I.

48.

XosotHas IMCTOBAs MTaMIIoBKa. [TomyyeHne KaTaHbIX MPOQHIIeH.



49. TlopoikoBasi MeTaUTyprus 000pyZ0BaHUE U CBOMCTBA 3arOTOBOK.

50. Capo4HOE MPOU3BOJICTBO: CIIOCOOBI, 000PY/JOBAHUE U CBOICTBA 3arOTOBOK.
51. IIpou3BoACTBO AIFOMHUHHSL.

52. IIpon3BOACTBO TUTAHA.

53. [IpousBoacTBO Marxus.

54. IIpousBoaCTBO MEIN.

3as. kadenpoit IITM 1 MP - Huxuracs V1B,



OlK-3. Cnoco6eH NnpoBoaUTb U3MepeHUs U HabaloaeHus, obpabaTbiBaTb M NPeACTaBAATb
3KCNEepUMEHTaJIbHbIE JaHHbIE.

TecT no gucumnamHe «MarepuanosegeHue nu TKM» 26.05.05

MHcTpyKuMa ana obyuarowerocs:

BHUMaTENbHO NpoYMTaiTe KaXablil BOMPOC U BbIGeEpUTE NPaBUJIbHBIN OTBET AW BbINOAHUTE
npea/oXeHHoe 3ajaHne B COOTBETCTBUM C YKa3aHUAMU. Ha BbINOJIHEHUE TECTA OTBOAUTCS 45 MUHYT.
MepeyeHb NNaHUPYEMBIX PE3YIbTATOB:

* CnocobeH NpoBoAUTL M3MepeHUs U HabaaeHus, ob6pabaTbiBaTb U NPeACTaBAATb
3KcnepuMeHTasbHble gaHHble (OMNK-3.)

Ba30Bblii YpoBeHb (8 Bonpocos)

1. Yto TaKoe «TBepAblii pacTBop»?

A) MexaHnyeckas cMecb KOMMNOHEHTOB bB)

XMMUYecKoe coeAMHEHME METANIOB

B) ®asa, B KOTOPOI1 aTOMbI 0AHOIO KOMIMOHEHTa BHEAPAIOTCA B KPUCTANIMYECKYIO peLlleTKy apyroro IN)
Yuctbii MeTann

2. Kakoe CBOWCTBO MeTasna OnpepensieTcs UCNbiTaHWeM Ha TBepAoCTb No BpuHenno?
A) YaapHas BA3KOCTb

B) Mpeaen BbIHOCANMBOCTU

B) ConpoTtueaeHue naactudeckom gedopmaumm IN)

YnpyrocTb

3. Kakoit npouecc npoucxoguT npu Harpese edOopMUPOBAHHOIO MeTalla Bbille
TemMnepaTtypbl peKpuctaaamsaumnmn?

A) OTnyck

B) Haknen

B) Pekpuctannusaums )

CrapeHue

4. Kakaa ¢asa NnpuUcyTCTBYeT B CTPYKType 6enoro yyryHa?
A) Fpadur

B) UemeHTUT

B) AycteHuT

N depput

5. Kakoil 31eMeHT sIBASieTC OCHOBHbIM JIETUPYIOLLUM B JIaTyHAX?
A) Onoso

B) LUuHK

B) Hukenb

) AnloMUHWIA

6. YTo xapaKTtepusyeTr «yaapHasi BA3KOCTb»?

A) Cnoco6HOCTb MaTepuaa noraowaTth SHEPrmio Npu yaapHOM Harpy>keHum b)
ConpoTtmneneHue nsHocy

B) YcranoctHyto npo4yHocTb IN)

TBepaocTb

7. Kakoil BMA, OTXXUra npuMeHseTca O CHATUSA BHYTPEHHUX HanpsXeHUMM B cTanu?
A) MNosHbIN OTKUM

B) PekpuctaninsaumoHHbiii oTKur B)

MN30TepMUYECKUIA OTXKUT

I Hopmanusaums



8. Kakoil npouecc OTHOCUTCA K XMMMUKO-TepMU4eckon obpabortke?
A) 3akaska

b) UemeHTauus B)

oTnyck

I Hopmanusaums

MoBbiLeHHbI ypoBeHb (4 Bonpoca)

G. YcTaHOBUTE COOTBETCTBUE MEXXAY BUAOM TEepMMYECKOM 06paboTKM M ero HasHavyeHueMm:

Buza 06paboTkm HasHaueHue

1) 3aKkasika A) MNoBbiWEeHME BA3KOCTU U CHATUE HaNPSXKEHWUI
2) OTnyck B) MoBblleHne TBEPAOCTU M NPOYHOCTU

3) Hopmanusaums B) YnyulueHue CTPYKTYypbl NOC/ie KOBKM

4) OTXUr I') CHATME BHYTPEHHMX HaNPsHXXeHUN

10. BbibepuTe 0AMH UAN HECKOJIbKO MPaBUJ/IbHbIX OTBETOB:

Kakune basbl NpUCYTCTBYIOT B 3BTEKTOUIHOM CTa/M MPU KOMHATHOM TeMnepaTtype? A)
AycTteHut

b) ®epput

B) LilemeHTUT

N Nepaut

O6ocHytime csoli 8bI60op:

11. YctaHOBUTE NOCNEA0BATE/IbHOCTb MPOLLECCOB NPU 3aKayKe CTanu:
A) Harpes BblLLe Temnepatypbl $a3oBbix npespatieHmii b)

bbicTpoe oxnaxkaeHue

B) OTnyck

I MonyyeHne MmapTeHcuTa

12. Pewunte TMNOBYIO 3ajaudy:

Cranb Y8 copepxxut 0,8% yrnepoga. Onpepennte, Kakas CTpyKTypa npeobsiafgaert B 3TOM cTaan nocje
MeJ/IEHHOrO OXaXKAEeHUS.

A) ®epput + nepauT b)

Mepant

B) Nepebyput

I AycteHut

BbicoKuit ypoBeHb (3 Bonpoca)

13. MpoaHanusnpymTe cUTyauuio:
Mocne 3aKanku aetanb U3 cTanm 45 nmMeeT BbICOKYH TBEPAOCTb, HO HU3KYHO BA3KOCTb. Kakue



napameTpbl TepMMYECKo 06paboTKKM cliefyeT USMEHUTL A5 NOBbILLIEHUS BA3KOCTU 6€3 3HAYUTENILHOTO
CHUXXEHMS MPOYHOCTU? 3anuLInTe pa3BepHYThbI OTBET C 060CHOBaHMEM.

14. MNpepnoXXute aJaroputM BbiGopa MapKu CTanu pas U3rOTOBJIEHUSA NMPYXXUHbI, paboTatowen B
YCNOBUSAX NEPEMEHHbIX HarpysoK. YKa)Kute TpeboBaHUA K CTPYKType, CBOMCTBAM M
TepMoobpaboTke.

15. PelunMte HeTMNOBYIO 33apavy:

MMeeTca obpasel, cTanm c coaepaHueM yrnepoga 1,2%. Onuiumrte, Kak USMEHUTCS ero CTpyKTypa u
CBOMCTBA MOC/Ie 3aKafKN M HU3KOTo OTNycKa. Kakme aedeKTbl MOryT BO3HUKHYTb Npu
HENpaBUIbLHOM peXMMe 3aKalKM U KaK UX u3bexaTb?

3aB. Kadeapoi [MTM n MP i Hukutaes W.B.
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