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YuebHasi mporpamMma yupexx/ieHus BbIciiero 06pa3oBaHust
10 y4eOHOM JUCIUIUIMHE JIJIs1 CIIe[IMaIbHOCTeH:

1-36 01 01 «TexHo/0rMs MallIMHOCTPOECHUS»

1-53 01 01 «ABTOMaTH3aLMs TEXHOJIOTUYECKHUX TPOLIECCOB U MPOU3BO/CTB
(o HarpaB/IeHUSIM )»

HarpaBnenue

1-53 01 01-01 «ABTOMaTH3aLMsI TEXHOJIOTUYECKUX TIPOLIECCOB Y MPOU3BO/CTB
(MaIIMHOCTPOeHKe U TIPUOOPOCTPOEHHE)

Cnermanu3anus

1-53 01 01-01 02 «ABTOMAaTH3aLMsI TEXHOJIOTUYECKOW MO/ITOTOBKU MPOM3BO/CTBA
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YuebHasi mporpaMMa COCTaB/ieHa Ha OCHOBe: 00pa30oBaTe/IbHbIX CTaH/[apPTOB

OCBO 1-36 01 01-2019; OCBO 1-53 01 01-2019; yueOHBIX TIJITAHOB YUPEXXIeHUS 00-
pa3oBaHusi «['OMe/IbCKUM TOCyJapCTBEHHbIM TeXHUYeCKUu yHuBepcuteT umeHu I1.0.
Cyxoro» crieLjanbHOCTeN:

1-36 01 01 «TexHo/OTMs MalLIMHOCTPOEHUSI»

[ 36-1-01/yu. 06.02.2019; 136-1-10/yu. 06.02.2019; I 36-1-33/yu. 08.02.2019;

I 36-1-35/yu. 08.02.2019; I 36-1-50/yu. 05.04.2019;

1-53 01 01 «ABTOMAaTH3aLMs TeXHOJIOTUUECKUX TIPOLIeCCOB U TIPOU3BO/CTB»

I 53-1-02/yu. 06.02.2019; I53-1-11/yu. 06.02.2019;

COCTABUTEJIb

N.H. CrenaHkuH, 3aBefytoiui Kadeapoli «MarepuanoBeieHUe B MalllMHOCTPOEHU»
yupexxaeHns: obpa3oBaHust «['oMe/IbCKHii TOCYyAapCTBEHHbBIN TeXHUUECKU YHUBEPCUTET
rmenu [1.0. Cyxoro», KaHAuZaT TEXHAUECKUX HayK, [JOLIeHT.

PELUEH3EHTBI:

A.A.Cotckuii, rnaBHbeIi TexHosior OAO»CraHkol 'omenby.

FO.JI1.boGapukuH, 3aBeayomuii Kadbeapo «MuTOM», yupexkieHust oopa3oBaHus «Io-
MeTbCKUM TOCyapCTBEeHHBIA TeXHUUeCKui yHuBepcuteT uMeHH I1.0. Cyxoro» KaHAu-
JaT TEXHUUECKUX HayK, JOLIEeHT.

PEKOMEH/IOBAHA K YTBEP)XIEHWIO:

Kadenpoii «MaTepuanoBe/ieHre B MalllMHOCTPOEHUW» yupexxeHusi obpa3oBanus «Io-
MeJIbCKUM TOCY/IapCTBEHHBIM TeXHUUeCKUM yHuBepcuTeT umenu [1.0. Cyxoro»
(mporokos Ne 9 ot 22.10.2019);

HayuHo-MeTo/iMUeCKUM COBETOM MeXaHHUKO-TEXHOJIOTMUeCKOro ¢akybTeTa yupexze-
HUsi oOpa3zoBaHus «['oMesibCKUi TOCYJapCTBEHHbIN TeXHUUeCKU YHHBEPCUTET UMeH!
I1.0. Cyxoro»

(mporokoa Ne 11 ot 12.11.2019); Y 051 — 4/yu.

HayuHo-MeTo/iMYecKuM COBETOM MallIMHOCTPOUTENBHOIO (haKky/abTeTa yupexaeHus 00-
pa3oBaHusl «I'oMebCKUii rOCyJapCTBEHHbIM TEXHUYECKU YHUBEPCUTET

rmenu [1.0. Cyxoro»

(npotokos Ne 2 ot 07.10.2019);

HayuHO-MeTOueCcKUM COBETOM 3a0UHOTO (haky/ibTeTa ydpexaeHusi 00pa3oBaHUS
«["'omenbCKuM rocyZilapCTBeHHbIM TeXHUUeCcKur yHuBepcuteT umenu [1.0. Cyxoro»
(mpotokos Ne 1 ot 03.10.2019);

HayuHO-MeTOiUeCKUM COBeTOM yupexeHus oOpa3oBaHusi «I'oMenbCKUl rocyzap-
CTBeHHbI! TexHUYeckuii yHuBepcutet umenu I1.0. Cyxoro»
(mpotokon Ne 2 ot 03.12.2019).
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I[TOACHUTEJIBHAA 3AITNCKA

MartepuanoBefeHue — yueOHasi JUCIUIIMHA TIPeIMETOM U3yUeHHUs] KOTOPOU SIBJISIET-
Csl chCTeMa 3HaHWH 0 B3aMMOCBSI3U XMMHUUECKOT0 COCTaBa U CTPOEeHUsI MaTepuasioB C UX
CBOMCTBaMH, CIIoco0axX HarpaB/IeHHOTO PeryMPOBaHUS CTPYKTYPhI M CBOMCTB MaTepH-
aJIoB, MeTOJKaX BbIOOpa MaTepuasioB [ijisi KOHKPETHBIX JleTasiell U YCIOBUM UX IKCILTY -
aTaluu.

Llesib M3yueHusi — MOATOTOBKa OyAyIero WHXeHepa B 00/IaCTH 3HAHUM, OTpa’karo-
X CBSI3b MEXK/y CTPOEHWEM M CBOWCTBAMH MaTepHa/IoB; (GHU3UKO-XUMUUECKHUX OCHOB
TIPOIIECCOB M3TOTOBJIEHUsI 3arOTOBOK CITOCOOOM WX YIPOUHEHWS] TEPMHUECKOU U XH-
MHKO-TEPMHYECKOM 00pabOTKOM a TakKe HarpaBJeHHBIM CTPYKTYpPOOOpa3oBaHHEM
KOMTIIO3ULIMOHHBIX MaTepHasioB.

- 3a/lauaM¥ IUCLUTIZIMHBI SBJISIETCS U3yUYeHUe:

-CTPOEHHS U CBOMCTB MEeTAJI/IOB U CI/IaBOB;

-OCHOB TE€OPHH U ITPAKTHUKH TEPMHUUECKOM 00pab0TKH ¥ XUMUKO-TEpMUUYECKOi 00pa-
OOTKH.

-TeXHOJIOTUU HAIpaB/IeHHOTO CTPYKTYpOOOpa30BaHUsl TUTEHHBIX CI/IaBOB;

-TTPOLIeCCOB U3MeHEeHUsI CBOMCTB M CTPYKTYPbl MaTepuasioB IIPU OHOBPEMEHHOM
TEPMUUYECKOM BO3/IeHiCTBUH U IJIaCTUUECKOH Aedopmarim;

-MapKUPOBKH M TIPUMEHEHHsI COBPEMEHHBIX MeTa/UTMUeCKUX U HeMeTa/TMueCKHUX
KOMIIO3UIIMOHHBIX MaTepHasioB HUCIO/Ib3YEeMBIX B MAIIIMHOCTPOEHMUH.

MarepuanoBefieHre sIB/ISIeTCSI OJHUM W3 0a30BbIX KYPCOB [jisl MOC/IAYIOIIEro
o0yueHusi 0 Crel[iaJbHbIM JUCLUTUIMHAM.

s ycBoeHUs] Kypca HeoOXoguMo 3HaHMe: Kypca o0iijeit xuMmuu (CTpoeHue Be-
IlecTBa, PacTBOPHI, TlePUOZAMUeCKasi CUCTeMa 371eMEeHTOB, OKHC/IUTeIbHO-BOCCTaHOBU-
TeJIbHbIe PeaKl[My, MeTa/I/Ibl U UX CBOMCTBA, CTPOEHHE U CBOKMCTBA MOJIMMEPOB) U Kypca
¢u3uku (dhr3uKa TBepAOro Tesa).

B mipotiecce u3yueHust Kypca CTyAeHT J0JDKeH:

3HAMb:!

-MeTO/Ibl U3yUeHUsI CTPYKTYPbI U CBOMCTB MaTepHasIoB,;

-OCHOBBI TEODUU U TIPAKTHKHA TepMHUUECKOW, XUMHUKO-TEPMHUUECKOW TepMoMeXa-
HUYeCcKol 00paboTKY MeTasl/IoB U CII/IaBOB;

-COBpeMeHHble MaTepuasbl U 3(PQPeKTUBHbIE CIOCOObI UX TepMOYIPOYHSIOLIEeN
06paboTKH.

ymemb:

-pal[MOHaIbHO WCII0/Ib30BaTh CIIPABOYHYIO JIUTEpaTypy IO BHIOOPY MaTepuasos,
TeXHOJIOTHI WX 00paboTKH, 06ecrieurBaroIMX He0OXOAMMbIe TTOKa3aTe/Id CBOCTB;

-MpaBU/IHHO OTIpeZiesisiTh 00/1acTh TIPUMeHeHHsI TOTO UM MHOTO MaTepHasa;

-Ha3HAUMTh METOZbl M PEXKUMBI CTPYKTYpPOH3MeHstolell 00paboTKH, obecreun-
Baloll[ie OITHMasbHbIe CBOMCTBA MaTepHalioB TPH paboTe KOHKDPETHBIX JeTajel B
OTipe/ie/IeHHBIX YCJIOBUSIX KCITyaTalui;

gnademb:

-MpaKTUYeCKUMH HaBBbIKAMHU T10 U3yUEHHUIO CTPYKTYPhI, CBOMCTB MaTepHaJIOB,;

-MeTO/[aMH TIPOEKTUPOBAHUS TIPOIIECCOB TepMHUUeCKOM 00paboTKU MeTayyioB U
CIJIaBOB;

-OCHOBAMH TEOPHH PA3/MUHBIX BHIOB TEPMHUUECKON U XUMHUKO-TEPMUUYECKOUW 00-
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pabOTKM pa3/MYHbIX MaTepPUasIoB;

-pal[MOHaIbHBIM MCTIO/Ihb30BaHUEM CITPABOYHOM JIMTEPATYPhI 110 BHIOOPY MaTepu-
aJIoB, TEXHOJIOTHI X 00pabOTKH.

M3ydeHrie AUCLIATITMHBI JO/DKHO 00eCTIieunTh ¥ CTyjeHTa opMHUpOBaHUe ClIefy-
FOLLIX KOMIETEeHLIN:

bIIK-4.2 (1-360101) CK-2.2 (1530101)

3HaTh B3aUMOCBSI3M CTPOEHUSI U COCTaBa META/IZIOB C UX MeXaHUYeCKUMU CBOM-
CTBaMH, MeTO/IbI TEpMO0OOPaOOTKHM MeTasyIOB U CIJIaBOB, CITOCOOBI X MCC/Ie0BaHUMH,
OCHOBHbIE CBOMCTBA U 00/1aCTH ITPUMEHEHMS.

Pa3BUTb U yKpenuTh NpodeCCrOHa/IbHbIe KOMIETeHIIUN:

[TK-1. YuacTBOBaTh B pa3pab0TKe TeXHOJOTUUECKUX MPOI[eCCOB U MPOEKTUPOBa-
HUW TEXHOJIOTUYECKOU OCHACTKU;

[1K-5. Mcnonb30BaTh METO/bI aHa/IM3a U MOHUTOPUHTA [IJIsl TIPUBEIeHUS TIPoLjecC-
coB mpodecCUOHaNbHOW [1eATeTbHOCTU B COOTBETCTBUE [€HCTBYIOLMM CTaHZapTaM,
TeXHUYECKOU JOKYMeHTal[My, UHCTPYKLIUSIM, TIpaBU/IaM U HOpMaw;

[TK-12. Pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKyMEHTALIUIO 10 CTIelaIbHOCTH;

[TIK-18. 3aHMMaTbCs aHAIMTUYECKOM M HayUHO-KCCJIe[JOBAaTe/IbCKOM JesiTebHO-
CThIO;

[TK-21. PaboTath c HayuyHOM, HOPMaTUBHO-CIIPABOYHOMN U CTIeLasbHOM UTepa-
TYpOM.

OO61iee KO/JTMYECTBO YaCOB M pacripe/ie/ieHUe ayJMTOPHOT0 BpeMeHH
1Mo BH/IaM 3aHATHHI

OO011jee KOJIMYECTBO YaCOB, OTBOJUMOe Ha M3yueHHe yueOHOM AUCLUTIIUHBI «Ma-
TepyasioBeieHre» s criefuaabHocTer: 1-36 01 01 «TexHOJIOrusi MallIMHOCTPOEHUSI»;
1-53 01 01 «ABTOMAaTH3a1Msl TEXHOJOTHYECKUX TTPOLIECCOB U MPOM3BOACTB (I10 HarpaB-
JIEHUSIM)» COCTaBJIsIeT /11 BceX (hopm moyueHus: obpazoBanus - 120 yacos.

TpymoeMKoCTb yueOHOM JUCIUTUIMHBI, BbIpaXKeHHasi B 3au€THBIX eAWHUIIAX, CO-
CTaB/IsIeT 3 3aUeTHBIX eUHMUII.

dopma T1o/ydeHst BbICIIero oOpa3oBaHUs: JHEBHas, 3a0uHasi, 3a0UHasi COKpa-
L[eHHasl.

Bup 3aHsaTui, Kypc, [lHeBHas 3a0uHast 3aouHas
ceMecTp COKpallleHHasi
Kypc 2 2 2
CemecTp 3 3,4 3,4
Jlek1iuu (4acoB) 34 8 4
JlaboparopHsble 3aHATHS (4acoOB) 17 4 4
Bcero ayauTopHbIX (Uac) 51 12 8
dopMa TeKyuel aTTecTaluy Mo yueOHOH JUCIUITHHE
3auet (cemecTp) 3 4 4
TectupoBaHue (ceMecTp) - 4 -
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COAEPXAHUE YUEBHOI'O MATEPUAJIA

Pa3zgen 1. CTpoeHue U CBOHCTBA MaTepHasioOB.

Tema 1.1 BsedeHue. Obwas Xxapakmepucmukd dMOMHO-MOAEKYASIPHO20
CMpOeHUsl Mamepuasnos.

Turnbl KpUCTa/IMUYECKOW peleTKH, AedeKTbl KPUCTa/VIMYeCKOro CTPOEeHUSI.
BivsiHue aucnokanyii Ha CBOMCTBA MaTepUasioB.

Tema 1.2 Ceolicmea mamepuanos. MemoObl onpedeneHuss MexaHU4ecKux
ceoticms.

XapakTepucTHUKa TBePAOCTH, MPOYHOCTH, JIACTUYHOCTH, BSI3KOCTH, yAApHOU
BS3KOCTH, MpeJieJIbHOW BBIHOC/IMBOCTH.

Pa3pen 2. Kpucra/uiu3anus MeTa/UioB M CIIaBOB.

Tema 2.1. TepmoOuHamuueckue 0CHO8bl (ha308bix npespaujeHull.

OCHOBHbIE 3aKOHOMEPHOCTH Tpoljecca KpyucTauimu3auuu. CTpoeHre MeTasljv-
YeCcKoro cyiutka. @akTophl, BAUSIONIME Ha pa3Mep 3epHa. CylHOCTh MOAU(DULIMPOBA-
HUS C L[eJIbI0 U3MeJibueHus 3epHa. ['oMoreHHasi ¥ reTeporeHHasi KpUcTasiu3alu.

Tema 2.2. Bzaumooelicmgue KOMNOHEHMO8 8 Cn/1asax.

OO0111ast XxapaKTepUCTUKA, OCHOBBI CTPOEHMsI, YCI0BUSI 00pa30BaHUsl U OT/INUM-
Te/lbHble 0COOEHHOCTH XMMHYECKUX COeJUHEHHM, TBepPAbIX PACTBOPOB U MeXaHWYe-
ckux cmecel. [IpaBusia TOCTpOEHUST AMArpaMM COCTOSIHUSA. [harpaMmbl COCTOSTHUS
JTBOMHBIX CI1/IaBOB.

Tema 2.3. luaepamma cocmosiHUsA J4cene30 — yeMeHmum.

@da3oBble U CTPYKTYPHbIe COCTaB/stole. da3oBbie mpeBpallleHus1 TIPU KpU-
CTa/I/TM3al[dU CTaJiu YU UYyT'YHOB.

Pa3zpen 3. Kese3oyriiepoaucrsle CIUIaBbl.

Tema 3.1. Knaccugpukayus yenepooucmbix cmasneli, N0 XuMuueckomy cocmasy,
cmpyKmype u HazHayeHuto. Kaaccugukayus u Ha3HaueHue 4y2yHos.

MapkrpoBKa ¥ Ha3HaueHHe KOHCTPYKLMOHHBIX U UHCTPYMEHTA/IbHBIX yIJIepo-
AUCTBIX CTaHeﬁ, CEPhIX, KOBKKUX W BBICOKOIIDOYHLIX UYT'YHOB.

Pa3pen 4. OCHOBBI TepMHYECKO# 00pabdoTKH.

Tema 4.1. ObpazosaHue aycmeHuma npu Hazpese.

BnvsiHue ycioBui HarpeBa Ha POCT 3epHa. JleMCTBUTe/IbHOe U HAaC/IeICTBEH -
HOe 3epHo. /luarpaMmMa U30TepMrUUYeCcKOro pacrnaja ayCTeHUTa.

Tema 4.2. 3akanka cmanu.

Ha3HaueHue. Bbibop peXkMMOB HarpeBa U ox/iaKieHus. Buabl. 3akanmviBae-
MOCTb 1 TIPOKa/IMBaeMocCThb. [ToBepxHOCTHas 3akaika. O6paboTka X0/1010M.

Tema 4.3. Omnyck cmanu.

CywHocte. HazHauenue. PasHoBugHOCTU. Pexxrmbl. CTPYKTYpHbIe mpeBpallie-
Husi. OTIyCKHasi XpPYNKOCTb IEPBOr0 U BTOPOTO po/a. 3akajaka C CAaMOOTITYCKOM.

Tema 4.4. Omorcue cmanu.
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Ha3nauenue, 0011jast XxapakTepUCTUKA M Pe)KUMBI TIPOBe/IeHHsT OT>KUra 1 pozia
(auddy3roHHOTO, /7151 CHATHUS HATIPSDKEHWM, peKPUCTa/IU3al[MOHHOT0), OTPKUTa BTO-
poro pozia (TI0/THOT O, HEMOJ/IHOTO, HOPMAJIM3aLlMOHHOT0).

Pa3pen 5. XuMHKO-TepMHUecKasi 00padoTKa

Tema 5.1. OcHo8bl XUMUKO-mepmuueckoli 0bpabomku memanauueckux mame-
puanos.

[lemeHTalysl, a30TUPOBaHKe, HUTPOLIEMEHTALYsl, [[MaHUPOBaHUe, a30THUPOBa-
Hue, nuddy3roHHas MeTa/un3alusl. Ha3HaueHWe W TeXHOJIOTUYECKHUE DPeXUMBbI UX
BBITIO/THEHHS.

Paspen 6. J/lerupoBaHHBbIe CTa/IU U CILIABHI.

Tema 6.1. CywjHoCmb /1€2UpO8aHUsl CMAnu.

BivgHue 7nerupyrommx >5/eMeHTOB Ha MeXaHWueCKue W TeXHOJIOTMuyecKue
CBOMCTBa CTalu. YCIOBHOe 0OO3HaueHHe JerupoBaHHbIX craneid. Knaccudukarus
JIETUPOBAHHBIX CTajiel Mo CTPYKTYpe B PABHOBECHOM COCTOSIHWM, IO CTeIeHH JIeTH-
pOBaHUs, 10 YUC/Ty KOMIIOHEHTOB, T10 COCTaBy, 10 Ha3HAYEHHIO.

Tema 6.2. KoHCmMpYKYUOHHbIe /1e2UpOB8AHHble CMA/U.

Knaccudukarusi, o6o3HaueHve, 06/1acTy pUMeHeHusl.

Tema 6.3. MHCmpymeHmMasnbHble cMaiu.

Knaccudukarusi, o6o3HaueHre, obnactu nprumMeHeHusi. CTaau M CIUIaBbl CO
CrieaJbHbIMU CBOMCTBAMM.

Pa3pen 7. IiBeTHble MeTa/l/Ibl M CIVIaBbl, UCIO/Ib3yeMbleé B MAILMHO- U
NprOOPOCTPOEHHM.

Tema 7.1. Cnaaebl Ha 0OCHO8e MeOou.

MapKHpOBKa 1 CTPYKTYypa, MpUMeHeHHe JlaTyHel 1 OpoH3.

Tema 7.2. AnomMuHuesble, MazHuesble U mumaHosble cnjiaebl. Cnaasbl aHmu-
(bpUKYUOHHO20 HA3HAUEHUsI.

JluTeitHble AecOpMUpPOBaHHBIE CI/IaBbl aTFOMUHUSI, MarHUsl U TUTaHa. MapKu-
POBKa, XMMWUECKUM COCTaB W Ha3HaueHHWe 0abOMTOB, aHTU(PPUKI[MOHHOTO asIto-
MUHMS, I[UHKA, CTIIaBOB.

Paszen 8. Hemera/yinueckre matepuasibl.

Tema 8.1. OcobeHHOCMU CMpoOeHuUs1 U C80liCM8 NOAUMEpPO8.

PesuHbl. ['epMeTHKY ¥ KOMITayH/BL.

Tema 8.2. Kepamuueckue mamepuanbl.

MertayyiokepaMuyeckue TBepAble CIulaBbl. MUHepasoKepaMuueckrde CBepX-
TBep/ible MaTepHallbl.



1-36 01 01 «TexHOI0rMsI MaLLIMHOCTPOEHUS

YUYEBHO-METOJUUECKAS KAPTA YUEBHOW AUCLIUTIIMHEI

(dueBHast hopma rosryueHHst 0Opa3oBaHus)

1-53 01 01 «ABTOMAaTH3aLMS TEXHOJIOIMUECKMX NIPOLIeCCOB U IPOU3BO/CTB  (I10 HampaB/ieHUsIM)»

KonuyecTBO ayAMTOPHBIX
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1. |CTpoeHue U CBOMCTBa MaTepUasoB.
1.1. |BBexenue. OO1ijasi XapaKTepUCTHKA | 2 3
aTOMHO-MOJIEKY/ISIPHOTO CTPOeHUsT
MaTepHasoB.
1.2. |CoticTBa MaTepuanoB. MeTofpl 2 4 0,3,3JIP
orpezie/ieHUs1 MeXaHUYeCKuX
CBOWCTB.
2. |Kpucranmusanus MeTa/uloB U CIljia-
BOB.
2.1. |TepmoauHamMuueckve OCHOBHI pa- | 2 3
30BbIX IIPeBpalleHUHN.
2.2. |B3aumopelicTBue KOMIIOHEHTOB B 2 3
CI1aBax.
2.3. |[uarpaMmma COCTOSIHUS »KeJie30 — 2 2 0,3, 3JIP
L|EMEHTHT.
3. |7Kese3oyriepoAucTbie CrjiaBbl.
3.1. |Knaccudukalys yrjiepoucThbix 2 2 0,3, 3JIP
cTazneu
4. |OcHOBBI TepMHUUeCKOl 06pabOTKH.
4.1. |Obpa3oBaHue ayCTeHUTa MPHU Ha- 2 3
rpeBe.
4.2. |3aKajka CTalu. 2 2 0,3, 3JIP
4.3. |OTtnyck crany. 1 2 0,3, 3JIP
4.4, |OTXKUT CTaIU. 1 3
5. | XumuKo-TepMHueckast 00paboTka
5.1. |OCHOBBI XMMHKO-TEPMHUUECKOH 00- | 2 3
paboTKM MeTa/yTn4eCKUX MaTepua-
JIOB.
6. |J/lerupoBaHHbIe CTa/lU U CIJIABBI.
6.1. |CylHOCTb IeTUpOBaHUs CTaJIH. 2 2 0,3, 3JIP
6.2. |KOHCTpyKLUMOHHBIE JIerMpOBaHHbIe. | 2 3 0,3, 3JIP
CTaJIu.




6.3. |MHCTpymeHTa/bHbIE CTallu. 2
7. |LIBeTHble MeTaJl/ibl U CII/IaBbI.
7.1. |CrinaBbl Ha OCHOBE MeJIN. 2
7.2. |AmoMHHNEBBIe, MarHUeBLIe U TH- 2
TaHOBbIe CruiaBbl. CryiaBbl aHTHU-
(DPUKLMOHHOTO Ha3HAYEHHS.
8. |Hemera/ueckue MaTepuasibl.
8.1. |OcobGeHHOCTH CTPOEHUs U CBOMCTB | 2
TOJIMMEPOB.
8.2. |Kepamnueckue maTepuaisl. 2
34 17

O — otuer,
3 — 3auer,
3JIP — 3amuTa J1labopaTOpHBIX paboT.




YUYEBHO-METOJUUECKAS KAPTA YUEBHOW IUCLIIIIMHEI

(3aouHas hopma mosryueHus: 0Opa30BaHuUs)
1-36 01 01 «TexHOMOTHS MalIMHOCTPOEHUS

KonnyecTBo ayAMTOPHBIX

m
< YyacoB §
= $ g |3 5 | ®opwa
© ~ R m| X ot & ow M
A |Ha3Banue pa3gesa, TeMbl S| o S| 9 22| g5 KOHTPOJIA
& J |2 & T : ER|E| S 3HAHUI
2 I EB EHag| NS5
g O S ¢ © m =
I Q. 1<9) O o
= 9] g M
1 2 3 4 5 6 7| 8 9
1. |CTpoeHue U CBOIMCTBa MaTepUasoB.
1.1. |BBemenue. OO1jasi XapaKTepUCTHKA 3
aTOMHO-MOJIEKY/ISIPHOTO CTPOEeHUsT
MaTepHuasoB.
1.2. |CaoticTBa MaTepuanoB. MeTofpbl 1 2 3J1P,3
onpejie/IeHUs] MeXaHU4eCKUX
CBOWCTB.
2. |Kpucranmmusanus MeTa/uloB U CIljia-
BOB.
2.1. |TepmoauHamMuyeckre OCHOBBI (a- 3
30BbIX IIPeBpallleHUHN.
2.2. |B3aumopelicTBue KOMIIOHEHTOB B 1 3
CIjiaBax.
2.3. |[uarpaMmma COCTOSIHUS »KeJie30 — 1 3
L[eMEHTHT.
3. |’Kese30yriepoaucTbie CIjIaBbl.
3.1. |Knaccudukaliys yryiepoucThbiX 1 3
cTazneu
4. |OcHOBBI TepMHUUeCKOl 00pabOTKH.
4.1. |Obpa3oBaHue ayCTeHWTa MPH Ha- 3
rpeBe.
4.2. |3aKaika CTalu. 1 1 3JIP,3
4.3. |OT1nyck cranm. 1 1 3JIP,3
4.4, |OTXKUr CTa/u. 3
5. | XumuKO-TepMHueckast 00paboTka
5.1. |OCHOBBI XMUMHUKO-TePMUYECKOM 00- 3
paboTKM MeTa/yTn4eCKUX MaTepua-
JIOB.
6. |J/lerupoBaHHbIe CTa/lU U CIJIABBI.
6.1. |CylHOCTb 1erupOBaHusl CTaJH. 3
6.2. |KOHCTpYKI[MOHHbIE JIeTUpPOBaHHbIe. | ] 3
CTaJIH.
6.3. |MHCTpymeHTa/bHbIe CTaJIH. 1 3
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7. |llBeTHBIe MeTasl/Ibl U CILIaBhI.

7.1. |CnnaBbl Ha OCHOBE Me/IN.

7.2. |AmOMMHMEBbIe, MarHUeBbIe U TH-
TaHOBbIe Cru1aBbl. CIuiaBbl aHTH-
()pUKLIMOHHOTO Ha3HAYEHUS.

8. |Hemera/mueckue MaTepualibl.

8.1. |OcobGeHHOCTH CTPOEHUS U CBOMCTB
TI0JIUMEPOB.

8.2. |Kepamnueckue maTepuaisl.

O - otuer,

3JIP — 3amura JilabopaTopHeIX pabor,
3 — 3ayer.
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YUEBHO-METOJUUYECKAS KAPTA YUEBHOW OVCIATIIMHBI

(3aouHast cokpailjeHHasi popMa MoyueHUs: 00pa30BaHus)
1-36 01 01c «TexHONOrKs MalIMHOCTPOEHUS

KonuyecTBo ayAMTOPHBIX

) =
= yacoB S
= <] (<5} ?
é S ‘é" 2 S dopma
@ |Ha3BaHue pa3pesna, TeMbl S92 g 2Bl o E KOHTPOJISA
2: 2|2 & = : % 5| 2 & 3HaHUH
) JdIEZISEHAE| N|E
= = % Nl S ¢ O S =
) o, 9] O (@]
ax = ] & N
1 2 3 4 5 6 7| 8 9
1. |CTpoeHue M CBOMCTBA MaTepUaOB.
1.1. |BBenenwue. O6masi xapaKTepUCTHKA 3
aTOMHO-MOJIEKY/ISIPHOTO CTPOEHUS
MaTepuasoB.
1.2. |CoticTBa MaTepuanoB. MeTo/ibl 1 2 3JIP, 3
onpejie/IeHUs] MeXaHUUeCKUX
CBOWCTB.
2. |Kpucraniusaiusi MeTasuioB U CIljia-
BOB.
2.1. |TepmojuHamMuuecKue OCHOBBHI (a- 3
30BbIX MPEBPALLeHHUH.
2.2. |B3aumopeticTBre KOMIIOHEHTOB B 3
CIJlaBax.
2.3. |[duarpamMma COCTOSIHUSI »KeJie30 — 3
1IeMEeHTHT.
3. |Pasgen 3. )KenesoyryepoaucTelie
CIJIaBbl.
3.1. |Knaccudukaiys yriepoaucTbix 1 3
cTasen.
4. |OCHOBBI TEpPMUYECKOM 00pabOTKH.
4.1. |Obpa3oBaHue ayCTeHUTA MPHU Ha- 3
rpeBe.
4.2. |3akasika CTaiu. 0,5 3
4.3. |OTnyck cranm. 0,5 1 3JIP,3
4.4. |OTXKUT CTa/IU. 1 3JIP,3
5. | XuUMHKO-TepMHUecKasi 06paboTka
5.1. |OCHOBBI XUMHUKO-TePMUYECKOH 00- 3
pabOTKK MeTa/UTMUeCKMX MaTepua-
JIOB.
6. |JlernpoBaHHbIe CTa/M U CII/IaBhI.
6.1. |CyIHOCTb IeTUPOBAaHUs CTAJIH. 3
6.2. |KoHCTpyKIIMOHHBIE JIeTUPOBaHHbIE. | (),5 3
CTaJIu.
6.3. |MHCTpymeHTa/bHbIe CTallu. 0,5 3
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7. |llBeTHBIe MeTasl/Ibl U CILIaBhI.

7.1. |CnnaBbl Ha OCHOBE Me/IN.

7.2. |AmOMMHMEBbIe, MarHUeBbIe U TH-
TaHOBbIe Cru1aBbl. CIuiaBbl aHTH-
()pUKLIMOHHOTO Ha3HAYEHUS.

8. |Hemera/mueckue MaTepualibl.

8.1. |OcobGeHHOCTH CTPOEHUS U CBOMCTB
TI0JIUMEPOB.

8.2. |Kepamnueckue maTepuaisl.

O - otuer,

3JIP — 3amura JiabopaTopHbIX paboT
3 — 3ayer.
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NHOOPMALIMOHHO-METOANYECKASA YACTD

OcHOBHag iuTeparypa

1. MatepuanoBezsienue: yueOHuk/B.A.CTpyk u ap.—Munck: UBII Munduna, 2008.-

519c.

2. MarepuanoBezieHne: yueOHoe mocobue s By3oB / WM.M.XKapckuit [u ap.]. —

MuHcK : Boeimsimnias mkona, 2015.-557c. : ur.

Bbubmorp.:c.549-553.-ISBN 978-985-06-2517-5:241230
YK[669.01+620.22](075.8)

MononHuTeNbHas IMTepaTypa

1. I'ennep FO.A. MartepuanoBegenuve /FO.A.I'eqniep, A.I'.Paxmragr.- M.: Metamnyp-
rusi, 1989.-456¢.

2. I'masmanenko, [.J1. CBapka 1 pe3Ka MeTa/ljIoB : TIpakTHUueckoe rocobue /

[J1. TnuamaHeHKo. — M3a. 5-e, mepepab. — 6.m. : 6.1, 6.r. — 444 c. : Tabn., cxem. —
Pexxum poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?
page=book&id=561899 (mara obpamenus: 10.01.2020). — TeKcT : 371eKTPOHHBIH.

3. I'ynsieB A.Il. MetamnoBegenve/A. ILTI'ynsseB—6-e usn.—M.:Metamnyprus, 1986.-
542c.

4. Kenbko B.M. HemeTtasimueckrie marepuanabl U MeToAbl ux obpabotku / B.M.
Kenbko — MH.: luzaiin [TPO, 1989.-240c.

5. JlaxtuH FO.M. Marepuanosenenue/ FO.M Jlaxtun., B.I1.J/IeonTbeBa. — 3-e u3g. M.:
MamHocTpoeHue», 1990.-528c.

6. MarepuanoBegenue: yueOHUK /151 By30B / b.H.Ap3amacos, 1.1.CugopuH, I'.®D.-
Koconanos u ap.; iog pen. b.H.Ap3amacosa.- 2 usg. — M.: MawmmHocTtpoeHue, 1986.
—383c.

7. Matepuanosegienuve (b.M1.Ap3amacos, B.1.MakapoBa, I'..'MyxuH u fp.7-e u3g,. -
M.: N3xn-Bo MI'TYumMm. H.O.baymana, 2005.-648c.

8. PatixenmbcoH, B.A. O6paboTKa pe3aHueM cTajei, }KapOIPOYHbIX ¥ TUTAHOBBIX
CIJIaBOB C YYETOM UX (PU3UKO-MeXaHUUeCKUX CBOMCTB : HAyUHO-TIPaKTUUeCKOoe u3/ia-
Hue / B.A. PaiixenbcoH. — Mocksa : TexHocdepa, 2018. — 508 c. : um.,Tabi., cxem. —
Pexxum poctyna: no nogmnucke. — URL: http://biblioclub.ru/index.php?
page=book&id=496587 (mata obpaiienus: 10.01.2020). — bubauorp. B KH. — [SBN
978-5-94836-476-6. — TeKCT : 2/1eKTPOHHBIN.

9. XynokopmoBa P.H. MarepuanoBesenue (1abopaTopHbiii pakTukym)./ P.H. Xymo-
kopmoBa, ®.U. Ilanteneenko.- MH.: Beisuimas mkosa, 1998, - 211c.

DNeKTPOHHbIE YueOHO-MeTouuecKre KOMITIEKChI

Kenbko B.M. MarepuanoBefieHre : 3/IeKTPOHHBIM y4eOHO-MeTOAUYeCKHi
KOMIUIEKC auctuIviiHel / B.M.Kenbko. - ['omesns : I'TTY, 2010.
1 nanka+1 3neKTpoH.onT.AucK.- http://elib.gstu.by
YK 669.01(075.8)+620.22(075.8)

MopyibHasi CTpyKTypa 3/71eKTPOHHOTO Kypca http://www.gstu.by.


http://elib.gstu.by/handle/220612/1475
http://biblioclub.ru/index.php?page=book&id=496587
http://biblioclub.ru/index.php?page=book&id=496587
http://biblioclub.ru/index.php?page=book&id=561899
http://biblioclub.ru/index.php?page=book&id=561899
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YueOHO-MeTO[UeCcKre MaTepHraJibl
Kenbko B.M. Matepuanoseznenue: Kypc nekuuii / B.M.Kenbko. — ['omens: YO
ITTY um.I1.O.Cyxoro, 2009.-246c¢.

[TepeueHb MpaKTUUECKUX ITOCOOHH (METOANUECKUX YKa3aHHI)

K 1abopaTopHbIM paboTam

1. M/¥YK 2583 Ilpaktuueckoe rocobue "MaTepuanoBe/ieHre" K jsabopaTop-
HbIM 3aHATUSAM [0 OJHOUMEHHOMY Kypcy Ans cryj. crer. T.02.02.01, T.02.02.02,
T.02.02.07, T.03.01.01, T.05.09.02, T.20.02.03 / OBuunHukoBa M.M., basuneesa
H.N., Kad. "MatepuanoBezieHre B MallimHocTpoeHuu'". -I'omess : I'TTY, 2001. - 63c.

2. M/YK 4054 «MatepuanoBegenue» JlabopaTOpHBIM TTPAKTUKYM TI0 OJHO-
VMEHHOMY KypCy Jis CTyJeHTOB MAalllMHOCTPOUTE/bHBIX CIEeLUaJbHOCTEeN JHEeBHOU
1 3aouHoi (hopm obyuenus / B.M.Kenbko MarepuanoBeznenve, H.B.I'pyauHa.-I'o-
Mesib : I'T'TY um.I1.0.Cyxoro, 2011-55c¢.

3. M/YK 2176 Tlpaktuueckoe mocobue 1o pasgenam "TepmoobpaboTka u
CTPYKTYypa JIeTUPOBaHHbIX cTanel" KypcoB "MatepuanoBezienne" 1 " MaTepuanose-
nenve u OTM" nnst crygentoB / basuneeBa H.M., OBunHHMKOBa M.M., Kad. "MaTe-
puasioBe/ieHre B MalllMHOCTpoeHuu' . - I'omens : I'TIN, 1997. - 52c.

4. M/YK 2924 TIpaktuueckoe rocobue "LIBeTHble MeTasibl 1 HeMeTa/Inye-
CKve MaTepuasibl” K /1ab. paboTtam 1o OAHOMM. pa3zeny Kypca "MaTepuanoBe/eHue"
g ctyn. maHoctp. crel. / H. Y. basuneeBa, M. M. OBurHHUKOBa, B. M. KeHb-
Ko; Kad. "MarepuanoBegeHue B MammHocTpoeHun ' '-I'omens: I'TTY,2004.-34c.

[TpyMepHEIi TIepeueHb JTa00paTOPHBIX padoT
(st THEeBHOM (popMbl 00yUeHs)

. Makpoananus M/yk 2583

. TBepzocTh U yzapHas BI3koCTb M/yK 2583

. Auarpamma cocrosinug JKeneso-Lementutr M/yk 4054

. I3yueHue yrieponCTbiX CcTasierd B paBHOBECHOM COCTOSIHMM M/yK. 2176
. 3akasnka craner M/yk. 2176

. Ornyck craneit M/yk. 2176

. JlerupoBaHHbIe KOHCTPYKLIMOHHBIE cTasiu M/yk 2176

. Be16bop MaTepuanioB [ijisi MallIMHOCTPOUTE/IbHBIX JleTanert M/yk 4054

OO U WN -

[TpumepHBIii TIepeueHb JTa00paTOPHBIX padoT

(anst 3a0uHOM (hOPMBI O0YUEHHS)

—_

. TBepaocTh 1 yapHas BI3KOCTb M/yk 2583
. 3akasnka craned M/yk. 2176
3. Otnyck cranert M/yk. 2176

N
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OCHOBHBIMH MeTOZAaMU 00ydeHHsl, OTBEUaIOI[UMHU LIeJIiM U3yUeHusl AUCLIATIIH-
HbI, SIB/ISIFOTCSI:

—3J/IeMeHThI TIpPo0/IeMHOTO 00yueHHs (TTPoOeMHOe W3/I0KeHUe), peann3yeMble
Ha JIeKI[MOHHbBIX 3aHSATHUSX;

—3JIeMeHThI yueOHO-UCCIeJoBaTeIbCKOM /1esiTe/IbHOCTH, peau3yeMble Ha Jjlabo-
PaTOPHBIX 3aHATUSAX U MPU CAMOCTOSITeJIbHOU paboTe;

—KOMMYHHUKATUBHbIE TEXHOIOTMM (AUCKyCCUM, YueOHbIe fe0aThl), peannsyembie
Ha /1abopaTOPHBIX 3aHIATUSIX U KOH(PEepPeHLUsIX.

[Tpu M3yueHWU OUCLUMIUIMHBI PEKOMEHyeTCsl MCI0Jb30BaTh cieAytolue (op-
MbI CaMOCTOSITe/IbHOM paboThI:

— KOHTpOJIMpyeMasi caMOCTosiTe/lbHasi paboTa B BUje DellleHus] UHIUBUYasTb-
HBIX 33/]a4 B ayIJUTOPUH BO BpeMsl TIpOBe/ieHHsI TabopaTOPHBIX 3aHATHHN IO/ KOHTPO-
JieM TIperioiaBaTesisi B COOTBETCTBUY C pacCiMCaHWeM 3aHSTHIA;

— caMocTosiTe/TbHast paboTa, B TOM UKC/le B BU/ie BBITIOJTHEeHWsI MHAWBU/YaTbHbIX
3a[jlaHU C KOHCY/bTalUMsIMU y TIPero/iaBaTtesisi, a TakKe BbIIIOJIHEHUE TeCTOBBIX 3a/ja-
HU 1yTeM oOpaltieHus K 3a[JaHUsIM pa3MellleHHbIM B 3/IEKTPOHHOM KypCe JUCLIATIIN-
HB.

YuebHO-MeTO[UUeCcKOe obecrieueHrie OPUEeHTUPOBAHO Ha OCBOEHHE CTYJeHTaMu
OCHOB MHHOBAL[MOHHBIX TEXHOJIOTUM, yMeHue paboTaTh C HAyYHOW U TeXHUUYECKOU
nuTeparypoi. M3yueHne KaXk/i0l TeMbl TIOMUMO TIPUBE/IEHHBIX B yueOHOM TTporpam-
Me JIUTepaTypPHbIX UCTOYHUKOB TIpeJrio/iaraeT MCI0/b30BaHWe MaTepUajoB TeMaTu-
YyecKol TeyaTy, a Takke WH(HOPMaLMOHHBIX pecypcoB Internet.

CamocTosiTesibHas paboTta oOyuaroiierocsi CKaabIBaeTcss U3 C/eAYIOLUX 3Je-
MEHTOB:

- ipopaboTKa TIPOCIYIIIAaHHOTO JIEKIIMOHHOTO MaTepHalia;
- TIOZITOTOBKA K MPOMEXXYTOUHOMY KOHTPOJIFO M BBINIOJIHEHHE TeCTUPOBaHUs M0 UTO-
ram usyueHusi yueOHbIX MOy Jiel;
- MO/ICOTOBKA K CJTYLLIAHUIO OUepeHOU JIeKLIWY;
- TIO/ITOTOBKA K BBITIO/THEHUIO J1ab0pPaTOpHOM paboThI;
- TIO/ITOTOBKA K 3allfuTe Jab0opaTOpHOU paboThi;
- TIO/ITOTOBKA K 3aueTy.
TectupoBaHue

Tekylllee TeCTUPOBaHWEe UCMO/B3YeTCs AJisl I0MyCKa K 3a4eTy U TIPOBOJAUTCS B
4 cemecTtpe.

TecTrpoBaHWe OpraHU3yeTCs [IJIsl:

- OLIEHKM yueOHbIX JOCTM>KeHUN CTYZeHTOB I10 JUCIUIIIMHE B COOTBETCTBUM C
yueOHBIM TIJIAHOM, YTBEP>KJeHHBIM B yCTAaHOB/IEHHOM TIOPSIZIKE;

- CaMOCTOSITeIbHOTO M3y4eHHsl TeOPeTUUeCKOro MaTepuasa 1o AUCLUIIIVHE;

- 3aKperuieHre U yriay0/ieHus TeopeTUYecKUX 3HaHUM 10 JUCLIUIUIAHE.

TpeboBaHUs K CTyJleHTaM TIPU TIPOXOXKJEHUN aTTeCTalluu
CTyJeHThI [JOMyCKarTCs K c/jaue 3ayeTa Mo yuyeOHOM JUCLMIIMHE NIPU yCJIo-
BHU BBITIOJIHEHUST BCeX BUZOB paboT, MpefyCcMOTPeHHbIX HacTosiieid yueOHOU Tpo-
rPaMMOM.



16

[1py NMpoxosKAeHUr KOHTPOJISI 3HaHWM B Iepuo/, TeKyIllei arTecTal[iy CTY/IeH-
TaM 3aripeljaeTcs M0/Ib30BaThCsl yUeOHbIMU WU3/IaHUSAMH, 3aIlACAMUA, KOHCTIEKTaMH U
JPYTUMU UCTOUYHHMKAMU WH(OPMaIu, MOOWILHBIMU TefiedhOHaMU U JPYTUMU Cpefi-
CTBaMM XpaHeHUs U nepefiauv UH(OpPMaLUHU.

BOH]_)OCBI K CaMOCTOSITe TbHOM pa60Te CTY1€HTOB

1. OO011ast XxapakKTepUCTUKa MeTasuioB. MeTaruiiuecKkasi CBsi3b. THITbI KPUCTaLTH -
YeCKHX pelleToK MeTasuioB. [ToHsiTHe moMMop@u3Ma U aHU30TPOMUH.

2. CtpoeHue peasibHbIX MeTa/lyIOB. TOUYeuHble, TMHEHbIe, TOBEPXHOCTHLIE Jie-
(beKTbl. 3aBUCUMOCTb MeX/1y TVIOTHOCTBIO ZIe()eKTOB U NMPOUYHOCTHIO0 MeTaJslIoB.

3. TloHsiTMe MexaHWUYeCKUX HampspKeHW. [lnarpamma pacTsyKeHUs! TIaCTUYHBIX
MeTa/I/10B. [ToKa3aTemm KOHCTPYKLIMOHHOU MPOYHOCTH MaTeprasioB (BpeMeH-
HOe COIpPOTHBJIeHUe, TIpefiesl TeEKy4YeCTH, rpejesa yIIpyroCcTy).

4. XapaKTepuCTHKa MoKa3aTe/iel MIaCTUUHOCTUA (OTHOCUTETLHOTO YAUHEHUS U

OTHOCUTEJIBHOTO CY>KeHUs1) U y/IapHOW BSI3KOCTH.

YcTanocTts U BBIHOCIMBOCTL MeTasl/10B. IToHATHe Tpeiesia BHIHOC/IMBOCTH.

6. Teepmoctb. CriocoObl ornpeesieHusi. CyIIIHOCTb, CpaBHUTe/IbHAs XapaKTepu-
CTUKa U TIpUMeHeHUe Criocob0B omnpe/iesieHrst TBepAoCTH 1o bpunesno u Pok-
BeJITy.

7. VI3MeHeHMe CTPOEHHS M CBOWCTB MeTasula MPU XOJIOAHOM TIJIaCTUYECKOU Jie-
dopmarmm. CymiHOCTb Hak/ena. Vi3MeHeHue CTPOeHUs UM CBOMCTB HakKJ/ielaH-
HOr'0 MeTasijia Ipy Harpese. CyIJHOCTb peKpUCTa/l/IU3aLUHU.

8. TepmoavHaMuueckue OCHOBBI (a30BbIX MpeBpalljeHnii. OCHOBHbIE 3aKOHOMEp-
HOCTU Mporjecca Kpucraiisauuu. CTpoeHre MeTa/yInueckKoro ciamTka. Pakro-
Pbl, BAUSOLIYE Ha pa3Mep 3epHa. CyIHOCTb MOAUGULMPOBaHUS C Le/IbI0 W3-
MeJibueHUs 3epHa. ['oMOreHHas ¥ reTeporeHHasi KpUCTasiM3aljyu.

9. B3auMmo/ieiicTBrie KOMITIOHEHTOB B crilaBaX. OOlijasi XapaKTepuCTUKa, OCHOBBI
CTPOeHUs], yCJIOBHSI 00pa30BaHUS U OTJIHUUTETbHBbIe 0COOEHHOCTH XUMHUUECKUX
COeIMHEHWH, TBeP/IbIX PACTBOPOB U MeXaHUYECKUX CMeCeH.

10.TIpaBrsia MOCTPOEHUS gUarpaMm COCTOSIHMS. [JharpaMma COCTOSIHUSI CrjlaBa
KOMITOHEHThI KOTOPOTO 00/1a/jat0T HeOrpaHUUEeHHON paCTBOPUMOCTBIO JPYT B
Zipyre B KUJKOM U TBePJOM COCTOSTHUSX.

11./lnuarpamMma COCTOSIHMSI CTIJlaBa 00Opa3yroiiero 3BTeKTUKY. MexaHu3m 006pa3o-
BaHUS 3BTEKTHKM. /lnarpaMma COCTOSIHUA CIIJIaBOB C OTPAHUYEHHOM PacTBOPU-
MOCTBIO ¥ 3BTEKTUKOM.

12.KoMI1ioHeHTbl, (a3bl, CTPYKTYPHbIE COCTABJISIFOLIME CTajlell U UyryHOB. Xapak-
TepUCTHKA, YCA0BUsI 00pa30BaHusi, OCHOBHbIE CBOMCTBA.

13./Ilnarpamma COCTOSIHHS '»Keie30 - 1[eMeHTHUT'"'. XapaKTePUCTHKA OCHOBHBIX 00-
JlacTed, TMHUWA U TOYEK, MpaKTU4eckKoe 3HaueHue. JBTEKTUKa, NepUTeKTHKaA,
9BTEKTOU[.

14.JuarpaMma COCTOSIHUSI '"Keyie30 - [IeMeHTUT", W300pa3uTh AuarpaMMy U TO-
CTPOUTH KPUBYIO OXJIa&XK[EHHWs CIUlaBa, cozepkawero 0,2% yriepozga Iipu
OXJI&XKJEHUW W3 >KUJIKOTO COCTOSIHMSI [0 KOMHATHOM TemriepaTypbl. Oripeje-

o
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JIUTb KPUTHMYECKHe TOUKU U OMNKCaTh NpeBpalleHrs B HUX. Kak Ha3biBaeTcs Ta-
KOH CII/IaB M KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUM.

15.JuarpaMmMa COCTOsIHHSL '"Kesie30 - [ieMeHTUT", W300pa3uTh AvarpaMMy U TO-
CTPOUTb KDUBYIO OXJIaXK[eHUs CIuiaBa, cogepxkawero 0,6% yriepoga mnpu
OXJI&XKJEHUW W3 >KUJIKOTO COCTOSIHMSI 0 KOMHATHOM TemriepaTypbl. Oripefe-
JIATb KDUTUYECKHE TOUKU U OMUCaTh MpeBpallleHus1 B HUX. Kak Ha3biBaeTcs Ta-
KOH CIJIaB M KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUM.

16./luarpaMmma COCTOSTHUSI "»Kese30 - I[[eMeHTHUT", u300pa3uTh JuarpaMmy M I0-
CTPOMTbL KDUBYIO OXJIaXK[JeHus CIulaBa, cozgepxkawero 1,0% yriepoaa rmipu
OXJI&XKJEHUU W3 JKUJKOTO COCTOSHMS J0 KOMHATHOM Temriepatypsl. Oripefe-
JIUTb KPUTHMYECKHe TOUKHU U OINKCaTh NpeBpaleHrs B HUX. Kak Ha3biBaeTcs Ta-
KOU CI/IaB U KaKOBa ero CTPyKTypa B PABHOBECHOM COCTOSIHUU.

17.JuarpaMmma COCTOsIHUSL "Kesie30 - I[ieMeHTUT", W300pa3uTh AvarpaMMy U TO-
CTPOUTh KPUBYIO OXJIaXK[EHUs CIlaBa, cofeprkailero 1,6% yriepoga mnpu
OXJI&XKJEHUU W3 >KUJIKOTO COCTOSIHUSI 0 KOMHATHOM TemriepaTypbl. Orpeje-
JIATb KPUTUYECKUEe TOUKU U OTMUCaTh MpeBpallleHusi B HUX. Kak Ha3biBaeTcs Ta-
KOH CII/IaB M KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUM.

18./JuarpaMmma COCTOSIHHSL "Keyie30 - [IeMeHTUT', U300pa3uTh AuarpaMMy U TO-
CTPOUTH KPUBYIO OXJIa&XK[EHHWs CIlUIaBa, cozeprkailero 2,6% yriepozga Iipu
OXJIXKJEHUW W3 >KUJIKOTO COCTOSIHMSI [0 KOMHATHOM TemriepaTypbl. Oripeje-
JIUTb KPUTHMYECKHe TOUKHU U OIKCaTh NpeBpaljeHrs B HUX. Kak Ha3biBaeTcs Ta-
KOW CI/IaB U KaKOBa ero CTPYKTypa B PABHOBECHOM COCTOSIHUU.

19.JuarpaMmma COCTOsIHUSI "Kesie30 - IIeMeHTUT", n300pa3uTh AvarpaMMy U TO-
CTPOUTh KDUBYIO OXJIaXK[EHUs CIllaBa, cofeprkailero 4,6% yriepoja mnpu
OXJI&XKJEHUU U3 JKUJKOTO COCTOSHMSI 0 KOMHATHOM TemriepaTypbl. Oripefe-
JIATb KPUTUYECKUe TOUKU U OIUCaTh MpeBpallleHusi B HUX. Kak Ha3biBaeTcs Ta-
KOH CII/IaB M KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUM.

20.Knaccudukarus yryiepoAUCTbIX CTajeu.

21.BnusiHue yriepo/ia U NMOCTOSTHHBIX pUMecel Ha CTPYKTYPY U CBOMCTBA CTaJIH.

22.¥YrepoaucTtas CTaab 0OBIKHOBEHHOTO KauecTBa o0ITiero Ha3HaueHusl. XUMH-
YyeCcKHil COCTaB, CBOMCTBa, 0603HaueHue, MpUMeHeHHe.

23.Yrnepoaucras KayeCTBeHHasi KOHCTPYKL[MOHHAs CTa/lb. XUMUUECKHUM COCTaB,
CBOMCTBa, 0003HaUeHue, TIPUMeHeHHe.

24.YrnepoaucTasi UHCTpyMeHTa/lbHasi CTa/lb. XMMHAUECKUM COCTaB, CBOMCTRA,
o0o03HaueHue, MpUMeHeHHe.

25.KoBkwii uyryH. CTpoeHre, CBOWCTBA, YCJI0BUS MOTydeHUs], 0603HaueHue, TIpU-
MeHeHue.

26.Ceppoiii uyryH. CTpoeHue, CBOWCTBA, YCJI0BUS MTOTydeHus], 0603HaueHue, TIpU-
MeHeHue.

27.BbicoKorpouHbIii uyryH. CTpoeHre, CBOMCTBA, YC/I0BHS MTOTyUYeHUs], 0603Ha-
yeHue, IpUMEeHeHue.

28.006pa3oBaHue ayCcTeHHTa MpY HarpeBe. BivsiHue yC/IOBUI HarpeBa Ha pOCT
3epHa. /leliCTBUTE/IbHOE Y HaC/IeICTBEHHOE 3epHO.

29./luarpaMmmMa M30TepMHUYeCKOro pacrnaja ayCTeHUuTa.

30.3akanka cramu. CymHocThk. Beibop pexkuMoB. Ha3HaueHwue.
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31.3akanrBaeMOCTh U MPOKa/BaeMoCTh. O6paboTKa X0J/I0/I0M.

32.Pa3HOBUAHOCTU 0O6BeMHOM 3aKasku CcTajieli B 3aBUCMMOCTU OT Pe)KuMa OXJia-
xaeHus1. [loBepXHOCTHas 3aKaska CTallu.

33.01nycK 3akaseHHou cTasv. CylHOCTb, Pa3HOBUAHOCTU, OCHOBHbIE PEKHUMBI,
Ha3HaueHWe. 3aKajakKa C caMOOTITyCKOM. OTIMyCKHast XpyIKOCTb [epBOro U BTO-
poro poja.

34.0mxur cranu. HasHaueHue, o6111ast XxapaKTepUCTUKa U PEXXUMbI TIPOBeeHUS
omxkura 1 poga (auddy3roHHOro, /151 CHATHS HarpsDKeHWM, peKprUCTa/in3a-
LMOHHOT0), OTP)KUra BTOPOro pozia (MOJHOT0, HEMOJHOT0, HOPMaIu3aLMOHHO-
ro).

35.1lemenTanust ctanui. Bupl, pe;kuMbl, 0COO€HHOCTH MOCeytollei TepMoobpa-
00TKH, Ha3HAUeHUe.

36.A30THpoBaHMe cTamu. BUabl, pe>kKuMbl, 0COO€HHOCTH TIPe/IIIeCTBYIOIeH Tep-
M000OpaboTKH, Ha3HauUeHHe.

37.HutporiemeHnTaiys (1juaHUpOBaHue). BUbl, pe)KUMBbI, 0COOEHHOCTH TpeZiiie-
CTBYIOIIIel U MOC/IeAyrolei TepMooOpaboTKY, Ha3HaueHue.

38.Cy1LHOCTb JIeTUPOBaHUS CTa/IM. BiusiHYe Iernpyronmx 3/1eMeHTOB Ha MeXxa-
HUUeCKHe U TeXHOJIOTHUeCKre CBOWCTBA CTalu. Y CJIOBHOe 0003HaueHue JieTh-
POBaHHBIX CTaJeu.

39.Knaccudukanys 1erupoBaHHbIX CTajie Mo CTPYKType B paBHOBECHOM COCTOSI-
HUU, T10 CTeIeH! JIeTUPOBaHKs, [0 YMC/Ty KOMIIOHEHTOB, 10 COCTaBy, M0 Ha-
3HaYeHUIO.

40.Cranu Aj1s1 U3SMepUTeIbHOI0 UHCTPYMEHTa.

41.Cranu A5 pexxylero UHCTpyMeHTa.

42.Cranu Ajis 1ITaMII0BOI0 UHCTPYMEHTa.

43.CtpoutensHble ctamu (141'2C, 17T°C, 15XCHI).

44.11ementyemsblie ctanu (20X, 18XI'T, 12XH3A).

45.Y nyuiaemsble ctanu (40X, 30XI'CA, 40XH3A).

46.A3otupyemsble ctanu (38XMHA)

47.ABToMatHble ctanu (A40, AC40, A35E, AL120)

48.PeccopHo-nipy>kuHHbIe cTanu (6517, 60C2, 50XPA, 95X18, 20X2H4A).

49.Koppo3noHHO-cToMKuKe cTtamm (25X17, 40X13, 09X18H10T).

50.>KapocTotikue u xaporpouHble ctanu (12X13, 15X18CH), 09X18H10T).

51.M3HococToikue ctanu (110T°13J1).

52.Kornorypbunsnsie ctamm (K12, K15, K16, K20, 12XM, 20X3BM®).

53.KaBuranuonHo-crovikue cramu (30X10I'10, 17X18HITHO).

54.Maruautomsirkre criaeel (1121, 2121, 3111).

55.MaruautotBepable criaBel (FOH/I8, FOH/IK18).

56.CriiaBbl € BBICOKAM 3JIEKTpUYeCKUM conpoTuieHneM (X15H60, 0X23H05A,
36H, 36HX, 29HK).

57.TBepAple CIJIaBbl U COBPEMEHHbIE CBEDXTBep/ble MaTepyasbl.

58.AnmtoMuHMeBble criiaBbl. OOIIast XapakTepuCTUKa, 0003HaueHNe, IpUMeHeHue.

59.Bbpon3a. O6I111ast XapaKTeprCTHKa, 0003HaueHue, IpUMeHeHHe.

60./TaTyHb. OO11jasi XapakTepucTUKa, 0003HaueHue, MpUMeHeHUe.

61.TWTaH ¥ ero CIjIaBbl; MapKUPOBKA, CBOMCTBA M 00/1aCTb MPUMEHEHUsI.
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62. AHTUGPUKIMOHHBIE CTiIaBbl. TpeboBaHuUs, CTPYKTypa, Pa3HOBUJHOCTH, O0IIIast
XapakTepuCTUKa, [IPUMeHeHue.

63.ITomimepHbIe MaTepHrasbl. OOIIjasi XapaKTeprUCTHKA, METObI TiepepaboTKH,
TIpYMeHeHUe.

64.KomrosuipoHHbie MaTepuasbl. CyIITHOCTh, 00I1jast XapaKTeprUCTHKa, pa3HO-
BU/THOCTH, CITOCOOBI TI0/Ty4eHUs], IpUMeHeHHe.

65.Pe3uHa. CyIiHOCTb, Pa3HOBUHOCTH, 00111ast XapaKTePUCTUKA CBOMCTB, TI0JTy-
yeHue, IpUMeHeHre. DOOHUTOBbIE U3/eJHsl.

66.MeTo/1bI TIOBBILLIEHUSI KOPDPO3MOHHOK CTOMKOCTU MOCPEeACTBOM HaHeCEHUs Mo-
KPBITHMH (XPOMUPOBaHUE, IUHKOBAaHWe, a/IMTUPOBaHKe, TAKOKPACOUHBIE T10-
KPBITHS).

67.Kepamuueckuie Mateprasibl. Oco6eHHOCTH CTPYKTYPhI U CBOMCTB. TexHUue-
CKUe KepaMuuecKre MaTeprarisbl.

68.I'epMeTuKy 1 KOoMMayHAbl. TexHonorusi repmetusaiiuu. CocraB, Kaaccuuka-
LIS ¥ TIpUMEHEeHUe KJieeB.
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ITPOTOKOJI COI'JTACOBAHNSA YUEBHOW ITPOI' PAMMEI

Ha3sBanue yueOHOI
JVCLIUT/TMHBI, C KOTO-
poii Tpebyetcsi coria-

COBaHUE

Haspanue
Kacdeapbl

I[MpeasioskeHust 006 13-
MEHEHUsIX B CoJieprKa-
HUM yuebHOI mporpam-
MbI YUPEXKIEHUSI BbIC-
1iero o6pa3oBaHus M0
yueOHOU AUCITUTITHHE

Perienve, npuns-
Toe Kadepoii, pas-
paboraBiieii yueb-
Hy!0 nporpammy ( ¢
yKa3aHWeM JaThl U
HOMepa MPOTOKO/1a)

TexHoJiorusg MallmHo-
CTpPOeHUs
(1-36 01 01)

TeXHOJIOTHsI MaIlIMHO-
CTpOeHUst

Het

Cracenko /[I.J1.

OCHOBBI TEXHOJIOTHU
MallIMHOCTPOEHUS U
prUOOPOCTPOEHMUS
(1-53 01 01)

TexXHOJIOTHsI MaIlIMHO-
CTpOeHust

Het

Cracenko /[I.J1.
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