Yupexxaenve o6pa3oBaHus «I'oMebCKHUM roCcyAapCTBeHHBINA TeXHUUECKUH
yHuBepcureT umenu [1.0.Cyxoro»

YTBEPXIARO
[Tepssiii npopekTop I'TTY um. I1.0.Cyxoro
O.[.Acenuuk
(mozmuck)
05.12. 2019
(mara yTBepxxaeHus1)

Pervctpauyionssid Ne YT - 31-28 /yu.

MATEPUAJIOBEJEHUE

YyeOHas rporpamMMa yupexxieHHsi BbICIIIero oOpa3oBaHus
10 yueOHOM AUCIUTIIMHE [1/1s1 CTIel[daTbHOCTeH:

1-36 01 05 «MarmHbI ¥ TeXHOIOTHsI 00pab0TKK MaTepUasioB JaBIeHUEM»

1-42 01 01 «MeTa/utyprudeckoe TIpPOM3BO/CTBO U MaTepranoobpaboTka
(Mo HampaB/IEHUSIM )»

2019
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COCTABUTEJIb

N.H. CrenankuH, 3aBefyroiui Kadeapor «MarepranoBejieHUe B MalllMHOCTPOEHUN»
yupexxaeHus: obpa3oBaHust «['oMe/IbCKHi TOCYyAapCTBeHHbIN TeXHUUECKH YHUBEPCUTET
rMmenu [1.0. Cyxoro», KaHAUAAT TEXHAUECKUX HayK, JOLIEHT;

PELIEH3EHTBI:

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

FO.J1.bobGapukuH, 3aBeayomuii Kadbeapot «MuTOM», yupexkaeHus obpa3oBanust «Io-
MeJIbCKUIN TOCY/IapCTBEHHBIM TeXHUUeCKUi yHUBepcuTeT uMmenu I1.0. Cyxoro» KaHzu-
JlaT TEXHUUECKUX HayK, [IOLIeHT.

PEKOMEH/JOBAHA K YTBEPXXJIEHWIO:

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/iMueCcKUM COBETOM MeXaHUKO-TEXHOJIOTMUeCKOro ¢akybTeTa yupexze-
HUsi oOpa3zoBaHus «['OMesbCKUi TOCYJapCTBEHHbIN TeXHUUeCKU YHHUBEPCUTET UMeH!
I1.0. Cyxoro»

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

HayuyHO-MeTO/IMUeCKM COBETOM 3a0YHOTO (paKysbTeTa yupekZeHusi 00pa30oBaHUS
«["'omesibCKMM rOCy1apCTBEHHBIN TeXHUUeCcKui yHuBepcuteT nMenu [1.0. Cyxoro»
(mpotokos Ne 1 ot 03.10.2019);

HayuHo-MeTOMUeCKUM COBETOM yupexk[eHusi obpa3oBaHusi «['oMenbCcKuii rocypaap-
CTBEHHBbIV TexHUUeCcKu yHuBepcureT umenu [1.0. Cyxoro»
(mporokoa Ne 2 ot 03.12.2019).
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I[TOACHUTEJIBHAA 3AITNCKA

MartepuanoBeJieHre — yueOHasi JUCIUIIMHA TIPeIMETOM U3YUeHHUs] KOTOPOU SIBJISIET-
Cs1 CICTeMa 3HaHUM O B3aMOCBSI3M XUMHUECKOT'0 COCTaBa U CTPOEHHST MaTEPUasIoB C UX
CBOMCTBaMH, criocobax HarpaB/IeHHOTO peryJUpOBaHUs CTPYKTYPbI U CBOMCTB MaTepu-
aJioB, MeTOZIMKaxX BbIOOpa MaTeprasioB /i KOHKPETHBIX JleTajieid U yC/IOBUM UX KCILTY -
aTaLlUu.

Llenb n3yueHusi — TOATOTOBKa Oy/yillero WHKeHepa B 00/1acTy 3HAHUM, OTpakaro-
X CBSI3b MEX/y CTPOEHHEM U CBOWCTBAMH MaTepHasioB; GU3NKO-XUMUUECKHUX OCHOB
TIPOL[ECCOB M3TOTOBJIEHUSI 3arOTOBOK CIIOCOOOM WX YIPOUHEHHUS TePMUUECKOW U XU-
MHUKO-TepMHUUecKoii 00pabOTKOM a Takke HarpaB/eHHbIM CTPYKTypooOpa3oBaHUEM
KOMIIO3UIIMOHHBIX MaTepHasoB.

- 3a/lauaM¥ IUCLIUTITIMHBI SIBSIETCS U3YUeHHe:

-CTPOEHHS ¥ CBOMCTB METAJlJIOB U CIIJIaBOB;

-OCHOB TEOPHH M MIPAKTUKH TEPMHUUECKOW 00pabOTKH M XUMHKO-TEpMHUUYECKOUM 0Opa-
OOTKHU.

-TeXHOJIOTUM HarlpaB/IeHHOTO CTPYKTYpOOOpa30BaHus TUTeMHBIX CIIIaBOB;

-TIPOLIeCCOB M3MeHeHUsI CBOMCTB M CTPYKTYpPbl MaTepuasoB TIPU O[HOBPEMEHHOM
TepMHUUYeCKOM BO3/IeiCTBUH U TIJITaCTUUYeCKOU e opMaliuy;

-MapKUPOBKH W TIPUMEHEHHsI COBPeMEeHHBIX MeTa/UTMUeCKUX W HeMeTa/UTMUecKuX
KOMTIO3UIIMOHHBIX MaTepHasioB UCII0/b3YeMbIX B MAIlIMHOCTPOEHUH.

MarepuanoBefieHre sIBJsieTCS OJHUM U3 0a30BbIX KYPCOB [jis MOC/IeAYIOIIEero
00yueHUs TI0 CTel[ia/IbHbIM JUCIUTUIAHAM.

[nsi ycBoeHUsI Kypca HeoOX0UMO 3HaHUe: Kypca o0iieit XuMuu (CTpoeHUe Be-
I1eCTBa, PacTBOPbI, TMepUOJNUECKasi CUCTeMa 3/IeMEHTOB, OKHUCUTeTbHO-BOCCTAHOBU-
Te/IbHbIe peakIliy, MeTa/lTbl U KX CBOMCTBA, CTPOEHHE 1 CBOMCTBA TOJTMMEPOB) U Kypca
¢u3ukY (pr3MKa TBEpPAOro Tesa).

B miporiecce u3yueHust Kypca CTYAEHT I0JDKeH:

3HaMb:

-MeTO/ibl U3yUeHusl CTPYKTYPbI U CBOMCTB MaTepHasioB;

-OCHOBBI TEODUU U TIPAKTHUKHA TepMUYeCKOW, XUMUKO-TepMHUUeCKOW TepMoMeXa-
HUYEeCKO# 00pabOTKKM MeTaslJIoB M CI/IaBOB;

-COBpeMeHHble MaTepuasabl U 3(PQeKTHBHBIE CIIOCOObI WX TepMOYIIPOYHSIOIIEM
06paboTKH.

ymemb:

-paloHA/IbHO MCTIOb30BaTh CIIPABOYHYIO JIUTEPATypy IMo BbIOOPY MaTepuasioB,
TeXHOJIOTUM WX 00paboTKu, 0becrieunBarOIUX HeOOXOAUMbIe TIOKa3aTe/ld CBOMCTB;

-MpaBU/IBHO OTpeiesisiTh 00/1aCTh TPUMEHEHHsT TOTO WM MHOTO MaTepHara;

-Ha3HAUMUTh METO/Ibl U PEXKUMBI CTPYKTYPOH3MeHstoIeli 00paboTKu, obecrieun-
Baloll[e OINTHMAasbHbIe CBOMCTBA MaTepHaloB IPH paboTe KOHKPETHBIX JeTajied B
oripe/ieJieHHbIX YCIOBUSX SKCTUTyaTaLlUu;

gnademb:

-MpaKTUYeCKUMH HaBbIKAMU T10 U3yUeHUI0 CTPYKTYPhI, CBOMCTB MaTepHasioB;

-MeTO/laMU TPOEKTUPOBaHUS TPOLIeCCOB TepMHUUYeCKol 00pabOTKH MeTasioB U
CTI/IaBOB;

-OCHOBAMH TEOPHH PA3/IMUHBIX BU/IOB TEPMUUECKON U XUMHUKO-TEPMUUYECKOU 00-
pabOTKH pa3/TMYHbIX MaTepPUasIOB;
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-pal[MoHa/IbHBIM MCTIOIh30BaHUEM CITPABOYHOM JIATEPATYPHI 110 BBIOOPY MaTepu-
aJI0B, TEXHOJIOTHM UX 00paboTKM.

M3yueHrie AUCLATITMHBI JO/DKHO 00eCTIeUrTh ¥ CTYeHTa OpMHUpOBaHHE CIefy-
IOLLUX KOMIEeTeHLWM:

CK-2. (1-36 01 05)

BiiafileTb mMpakTHUeCKUMU HaBbIKaMU T10 W3YU€HUI0 CTPYKTYPbl, CBOMCTB MaTepH-
aJIoB; 3HaTh METO/IbI M PeXKUMBI CTPYKTypOH3MeHsitoleli 06paboTKH, obecrieunBaroliie
oITHMasbHble CBOMCTBA MaTepUasIoB MpU paboTe KOHKPETHBIX JieTasieli B orpesesieH-
HBIX YCJIOBUSX KCIUTyaTaluy;

CK-2.2 (1-420101)

BrazieTs TpakTUUeCKUMU HaBbIKaMU BbIOOpa MaTeprasia U erOCTPYKTYPhI B 3aBH-
CUMOCTH OT YCJIOBUM 3KCILTyaTalldd, OTNpe/ieieHUs OCHOBHBIX MOKa3aTesler MexaHuve-
CKUX CBOMCTB, Ha3aHUEHHST PE>KUMOB TePMUUECKOU Y XUMUKO-TEPMUUECKOM 00pa-
6OTKH.

Pa3Buth 1 ykpenuTh rpodecCUOHa/IbHbIe KOMITETeHLIUN:

[TK-1. YuacTBOBaTh B pa3pabOTKe TeXHOJOTHUECKUX MPOIIECCOB U MPOEKTHUPOBA-
HUW TeXHOJIOTUYeCKOW OCHACTKU;

[IK-5. Mcnonb30BaTh METOAbI aHa/IM3a U MOHUTOPUHTA [1J1s1 TIPUBEIeHUs IPoLjecC-
COoB Mpo¢ecCHUOHANbHOW [1eATeTbHOCTU B COOTBETCTBHE [€MCTBYIOLMM CTaHJapTaM,
TeXHUYECKOU JOKYMeHTal[My, UHCTPYKLIUSM, TIpaBU/aM U HOpMau;

[TK-12. Pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKyMEHTALIMIO 10 CIIeliiaaIbHOCTH;

[TK-18. 3aHMMaTbCsl aHAIMTUUYECKOWM M HAay4YHO-HCC/IeloBaTe/IbCKON JesATelbHO-
CTBIO;

[TK-21. PaboTath ¢ HayyHOI, HOPMAaTUBHO-CIIPAaBOYHOM U CTeI[a/IbHOM TUTepa-
TYpOM.

OO01ee KOJTMYECTBO YaCOB M pacnpeje/ieHHe ayAUTOPHOT0 BpeMeHH
10 BH/AM 3aHATHI:
OO011jee KOMMUECTBO YaCOB, OTBOAMMOE Ha U3yueHHe yueOHOH AUCIUIUIMHBI « MaTepua-
noBefieHUe» jis crielfuanbHOCTH: 1-36 01 05 «MallvHbl ¥ TeXHOIOorHsl 00paboTKU Ma-
TepuasioB JjlaBjieHueM» cocTasisieT 122 yaca; g cneuranbHocTd 1-42 01 01 «Metasi-
Jyprudeckoe IMPOM3BO/CTBO M MaTeprasooopaboTka (1o HarpaB/ieHUsIM)» 128 uacos.

TpyaoeMKoCTh yueOHOUW AMCLIATIIMHBI, BbIDA’KAeTCSI B 3aUeTHBIX e[UHUIIAX, CO-
CTaBJisieT 3 3aUeTHBIX eMHHULI.
dopwma 1oyyeHus BbICIIero obpa3oBaHusi: AHeBHasl, 3a0UHasi COKpallleHHasl.

PacnpenenieHrie ayIMTOPHOTO BpeMeHM MO BUAM 3aHSTHM, KypCaM U CeMeCTpaM:

Buj 3aHATHM, KYpC, CeMeCTP AnesHan 3aounas
’ ’ Habop 2018 | Habop 2019 | cokpaieHHas

Kypc 1 2 1,2
Cemectp 2 3 2,3
Jlek1juu (4acoB) 34 34 6
JlabopaTopHbIe 3aHATHS (UacoB) 34 34 2
[TpakTrueckue 3aHsITHS (4aCOB) - - 2
Bcero ayauTopHbIX (4acoB) 68 68 10
dopMa TeKyIel aTTecTaluy Mo y4eOHOH JUCIIUIIHHE

OK3aMeH, CeMeCTp 2 3 3
TectrpoBaHue (cemecTp) - - 3




5
COIEPXAHUE YYEBHOI'O MATEPNAIJIA

Pa3pen 1. CTpoeHue u CBONICTBA MaTepHasioB.

Tema 1.1 BgedeHue. Obwas xapakmepucmuka amoMHO-MOAEKYASIPHO20 cmpoe-
HUsl MAMepuanos.

Turnbl KpUCTa/I/TAUECKOW pellieTkH, AedeKTbl KPUCTATINYeCKOro CTPOEeHUs.
Bnusinve pucnokanui Ha CBOMCTBa MaTepUasoB.

Tema 1.2 Ceolicmea mamepuanos. Memoobl onpedeaeHUs MexaHUUeCcKux
ceoticms.

XapakTepucTuKa TBepAOCTH, TPOYHOCTH, TUIACTUYHOCTH, BSIBKOCTH, YJapHOU
BSI3KOCTH, MpPe/ieJIbHOW BBIHOC/IMUBOCTH.

Pa3zpen 2. Kpucraniu3anus MeTa//IOB U CIUIaBOB.

Tema 2.1. TepmoouHamuuecKue ocHO8bl (ha308bix NpespaujeHull.

OCHOBHBIe 3aKOHOMEPHOCTH MpoLiecca Kpucraii3auuu. CTpoeHre MeTasyinue-
CKOro c/iuTKa. PaKTophl, BAUSIONIUE Ha pa3Mep 3epHa. CyIHOCTh MOAU(DHULIMPOBAHUS C
LieJIbIO M3MeJibueHus 3epHa. ['oMoreHHasi ¥ reTeporeHHasi KpUcTasyim3alyu.

Tema 2.2. BzaumoOdeticmeue KOMNOHEHMO8 8 CN/iasax.

OO011jasi xapaKTepuCTUKa, OCHOBBI CTPOEHMUs, YCIO0BUs 00pa30oBaHUS U OTIUYM-
TeJibHble 0COOeHHOCTH XMMUUeCKUX COeJUHeHUM, TBepbIX paCTBOPOB U MeXaHWUeCKUX
cMmecei. [TpaBrsia mOCTpoeHUs AuarpamMmm COCTOSIHUS. [IuarpaMMbl COCTOSIHUSI JBOMHBIX
CIJIaBOB.

Tema 2.3. luaepamma cocmosiHUSA J4ce/ne30 — yeMeHmum.

@da30Bble U CTPYKTYPHBIE COCTaB/isAroLIKe. Da30Bbie TpeBpalleHrs MpyU KpUCTall-
JIA3aLvU CTali U UyT'YHOB.

Pa3zpen 3. Kesne3oyriiepoaucrsie CIUIaBbl.

Tema 3.1. Knaccugukayusi yenepooucmbix cmasell, N0 XuMuueckomy cocmasy,
cmpykmype u Ha3HaueHuto. Knaccuguxkayus u Ha3HavyeHue yy2yHos.

MapKrpoBKa ¥ Ha3HaueHUe KOHCTPYKLMOHHBIX U MHCTPYMEHTA/IbHbIX YT/I€POIU -
CTBIX CTaJler, CepbIX, KOBKUX U BbICOKOIPOYHBIX UYTYHOB.

Pa3pen 4. OCHOBBI TePMHYECKO# 00pabdoTKH.

Tema 4.1. ObpazoeaHue aycmeHuma npu Hazpese.

BivsiHue ycioBui HarpeBa Ha POCT 3epHa. JlelCTBUTe/IbHOe U HaC/IeICTBEHHOE
3epHO. /[IlnarpammMa U30TepMHUUYeCKOro pacraza ayCTeHUTa.

Tema 4.2. 3axkanka cmanu.

Ha3Hnauenue. BbI00p peXXMMOB HarpeBa U oXJIaKeHus. Buabl. 3akamMBaeMOCThb
Y TIpOKa/IMBaeMocCTh. [loBepxHOCTHas 3akanka. O6paboTKa X0mozoM.

Tema 4.3. Omnyck cmanu.

CymHocte. HasHauenune. PasHoBugHOCTU. PexxriMmbl. CTPYKTYpHBIe TIpeBpalie-
Husi. OTITyCKHasi XpYMKOCTb EPBOr0 M BTOPOT0 poja. 3akajaka C CaMOOTITYCKOM.

Tema 4.4. Omorcue cmanu.

Ha3HaueHue, o011jasi XapakTepyUCTHKA U Pe)KUMBI TIPOBeieHus oTkura 1 pojia
(auddy3ronHOTO, /151 CHATHUS HaTIPSDKEHUM, peKPUCTa/Iu3al[MOHHOI0), OT)KHATa BTOPO-
ro poza (MOJTHOT O, HeMOJTHOTO, HOPMAa/IM3aLMOHHOT0).
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Pa3pen 5. XuMHKO-TepMHUYecKasa 00paboTKa
Tema 5.1. OcHO8bI XUMUKO-mepMUu4eckoll 06pabomku memanauueckux mamepud-
N108.
LlemeHTal[1si, a30TUPOBAHKE, HUTPOL|EMEHTAL[|s, [[MaHUPOBaHKe, a30THPOBaHMe,
muddy3roHHas MeTanau3anys. HasHaueHre ¥ TeXHO/IOTMUeCKHe PeXXMMbI MX BbITOJIHE-
HUSL.

Pa3pen 6. J/lerupoBaHHbIe CTa/IM U CIIaBbI.

Tema 6.1. CywjHoCmb /1€2UpOBAHUSI CMANU.

BivisiHue nerupyrommx 371eMeHTOB Ha MeXaHWYeCKUe U TeXHOJIOTUUeCKre CBOU-
CTBa CTa/d. Y CJIOBHOe 0003HaueHHWe JIeTUpPOBaHHBIX cTaseid. Kimaccudukaiys nerupo-
BAaHHBIX CTaJier MO CTPYKTYype B PABHOBECHOM COCTOSIHWH, T10 CTeIeHU JIETUPOBaHUs, M0
YMCJTy KOMIIOHEHTOB, 110 COCTaBy, 10 Ha3HAUEHUIO.

Tema 6.2. KOHCMPYKYUOHHbIE /1e2UpO8AHHble Cmau.

Knaccudukarnusi, o603HaueHre, 06/1acTi IpUMeHeHUsl.

Tema 6.3. HHCmpymeHmanbHble cmaiu.

Knaccudukarusi, obo3Hauenue, obsactu npumeHeHusi. CTaau U CIjiaBbl CO CIie-
1[Ma/IbHBIMU CBOMCTBaMH.

Pa3pen 7. IliBeTHbIe MeTa/l/Ibl U CIUVIABbI, UCII0/Ib3yeMble B MalllUHO- U MPH-
0opocTpoeHHUM.

Tema 7.1. Cnaaebl Ha ocHoge Meou.

MapKHpOBKa 1 CTPYKTypa, MpUMeHeHHe JlaTyHel 1 OpoH3.

Tema 7.2. AmomMuHuesble, Mdaz2HUe8ble U mumaHosble cniaaebl. Cnaasbl aHmu-
(bpUKYUOHHO20 HA3HAUEeHUs..

JluTeliHble ne()OPMUPOBAHHBIE CIIIaBbl a/FOMUHHS, MarHusi U TUTaHa. Mapku-
POBKa, XUMHUUECKHM COCTaB M Ha3HaueHWe 6aOOUTOB, aHTU(PPUKIIMOHHOTO a/TFOMUHUS,
LIMHKA, CI1/IaBOB.

Paspen 8. Hemera/yinueckue MaTepHasbl.

Tema 8.1. OcobeHHOCMU cmpoeHUs U C80liCme NoAUMepos.

Pe3uHsl. ['epMeTHKH U KOMITayH/bI.

Tema 8.2. Kepamuueckue mamepuanbl.

MeramiokepamMuyeckue TBepzble CIuiaBbl. MuUHepasoKepaMuyeckue CBepx-
TBep/ble MaTeprallbl.



YUYEBHO-METOJUUECKAS KAPTA YUYEBHON JUCIIATIJIVMHEI
(dueBHast hopMa mosryueHusi 0Opa30BaHKs)

1-36 01 05 «MarmHbI 1 TeXHOIOTHsSI 00PabOTKM MaTepUasoB JjaBieHUeM»

1-42 01 01-01 02 «3yeKTpoOMeTa/lyprys YepHbIX U LJBETHBIX MeTaslJIOB»

KonuuecTBo ayAUTOPHBIX
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1. |CTpoeHue 1 CBOIMCTBa MaTepHasoB.
1.1. |BBegmenue. O6miasi xapakTepucTHKa | 2 2 0,3,3JIP
aTOMHO-MOJIEKYJ/IIPHOTO CTPOEHUSI
MaTepHasoB.
1.2. |CpolicTBa MaTepranoB. MeTosbl 2 4 0,3,3JIP
orpefieJieHUsI MeXaHUYeCKUX
CBOJCTB.
2. |Kpucrammmsaius MeTajIoB U CIljia-
BOB.
2.1. |TepMojguHaMuueckue OCHOBBI pa- | 2 3
30BbIX MPeBpallleHUH.
2.2. |B3aumo/ielicTBHie KOMIIOHEHTOB B 2 C)
CTiIaBax.
2.3. |[unarpamma COCTOSIHUS Keje30 — 2 2 0,5, 3JIP
1[eMEHTHT.
3. |’Kene3oyriaepoAucThie CI/iaBbl.
3.1. |Knaccudukaiys yriepoaucTbiX 2 4 0,3, 3JIP
cTaseu
4. |OcHOBbI TepMHUeCKO 06pabOTKH.
4.1. |Obpa3oBaHue ayCTeHWUTa MPHU Ha- 2 3
rpeBe.
4.2. |3aKanka CTaiu. 2 4 0,3, 3JIP
4.3. |OT1nyck cranm. 1 2 0,3, 3JIP
4.4. |OTXKUT CTaIu. 1 iG]
5. | XuMHKO-TepMHUueckast 00paboTka
5.1. |OCHOBBI XUMHKO-TEPMHUECKOH 00- | 2 4 0,3,3JIP
pabOTKM MeTa/UTMYeCKUX MaTepra-
JIOB.
6. |J/lerupoBaHHbIe CTa/JU U CIJIABBI.
6.1. |CyL[HOCTb JIerMpOBaHUs CTaslu. 2 2 0,3, 3/1P
6.2. |KoHCTpyKLMOHHBIE JlerupOBaHHble. | 2 2 0,3, 3JIP
CTaJIn.
6.3. |/HCTpyMeHTa/bHbIE CTa/IH. 2 2 0,3,3JIP
7. |LIBeTHbIe MeTaJJIbl U CIJIaBbl.
7.1. |CruiaBel Ha OCHOBE MeJN. 2 2 0,3,3JIP




7.2. |ANIOMUHUEBEIe, MarHUeBbIe U TH- 2 2 0,5,3JIP
TaHOBBIe c1i1aBbl. CIIyIaBbI AaHTH-
(pPUKIIMOHHOTO Ha3HAUeHUsI.

8. |HeMeTtaminueckue MaTepuaribl.

8.1. |OcobeHHOCTH CTPOEHUS U CBOUCTB | 2 2 0,3,3JIP
TIO/TUMEPOB.

8.2. |Kepamuueckue MaTepura’ibl. 2 C)

34 34
O — oTuer,

3JIP — 3amuTa 1abopaTopHbIX paboT
D — BK3aMeH,




YUYEBHO-METOJUUECKAS KAPTA YUEBHOW JUCLIUTIIVMHEI

(3aouHast hopma mosryueHus: 0Opa30BaHMs)
1-42 01 01-02 01c «ObpaboTKa MeTasIIOB aB/IEHUEM»

KonmuecTBo ayUTOPHBIX
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1. |CTpoeHue 1 CBOMCTBa MaTepyasoB.
1.1. |BBegmenue. O01asi xapaKTeprCTHKa 9, T
aTOMHO-MOJIEKYJIIPHOTO CTPOEHUSs
MaTepuasoB.
1.2. |CpolicTBa MaTepranoB. MeTo/bl 1 3,T
onpejeneHUs MeXaHUUeCKUX
CBOMCTB.
2. |Kpucrannmsanusi MeTawioB U CIuia-
BOB.
2.1. |TepmojyHamMuuecKue OCHOBBI ¢a- 9, T
30BbIX MPEBPALLIEHUN.
2.2. |B3auMopeiicTBre KOMIIOHEHTOB B 9,T
CriaBax.
2.3. |[unarpamma COCTOSIHUS Keje30 — 2 0,9, T
LIeMEHTHT.
3. |’KenesoyrnepogucTele CIJIaBbl.
3.1. |Knaccudukaiys yriepoAucTbix 2 2,T
cTaneu
4. |OcHOBBI TepMUYECKOH 00paboTKH.
4.1. |Obpa3oBaHKe ayCTeHWUTA TPU Ha- 5,T
rpese.
4.2. |3akanka CTaau. 1 1 0,3JIP,D,T
4.3. |OT1nyck craay. 1 1 0,3JIP,5,T
4.4. |OTXKUT CTa/Iu. 3,T
5. | XuUMHKO-TepMuUeckasi 00paboTka
5.1. |OCHOBBI XUMHUKO-TePMUYECKOH 00- 2,T
paboTKU MeTa/lTMueCcKUx MaTepua-
JIOB.
6. |JlernpoBaHHbIe CTa/M U CI/IABbI.
6.1. |CylL[HOCTb JIerMPOBaHUS CTasIu. 9,T
6.2. |KOHCTpYKLJMOHHBIE JleTUpOBaHHbIe. | ] 2,T
CTaJIu.
6.3. |/HCTpyMeHTa/IbHbIe CTa/IH. 2,T
7.  |LIBeTHbIe MeTasl/Ibl U CILIaBbl.
7.1. |CriiaBbl Ha OCHOBe MeJIH. 9,T




10

7.2. |ANIOMUHUEBEIe, MarHUeBbIe U TH- 3,T
TaHOBbIe Cr1aBbl. CryiaBbl aHTHU-
(GPUKIMOHHOTO Ha3HAUEHHUSI.
8. |HeMertaminueckue MaTepuaribl.
8.1. |OcobeHHOCTH CTPOEHUs U CBOUCTB 9,T
TOJIMMEPOB.
8.2. |Kepamuueckue MaTepua’bl. 9,T

O — otuer,

3JIP — 3amuTa 1abopaTopHBIX paboT,
O — 3K3aMe€H,

T-TrecTpoBanue
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NHOOPMAIIMOHHO-METONYECKAA YACTD

OcHOBHas1 iuTeparypa

1. MarepuanoBesienue: yuebHuk/B.A.CTpyk u ap.—Munck: WBL] Munduxa, 2008.-
519c.
2. MarepuanoBesieHue: yueOHoe rmocobue st By3oB / VI.M.)Kapckuii [u ap.]. -MUHCK :
Beminiiniag nikosa, 2015.-557c¢. : un.
bubsmorp.:c.549-553.-ISBN 978-985-06-2517-5:241230

YK[669.01+620.22](075.8)

[ornonHuTe/bHas MTepaTypa

1. I'esinep FO.A. Matepuanoseznenue /FO.A.T'esiiep, A.I'.Paxmtant.- M.: Metamnyprus,
1989.-456¢.

2. 'mi3manenko, /1.J1. CBapKa u pe3ka MeTaJlJIOB : mpakTudeckoe riocooue / [I.JI. T'mu3-
MaHeHKO. — M3a. 5-e, mepepab. — 6.m. : 6.1, 6.1. — 444 c. : Tabn., cxem. — Pexxum mocTy-
na: o nogmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=561899 (marta
obpaifenusi: 10.01.2020). — TekcT : 3/1eKTPOHHBIMA.

3. I'ynseB A.Il. MetannoBegenue/A.ILI'ynseB—6-e usn.—M.:Metamnyprus, 1986.-542c.
4. Kenpko B.M. HeMeTammueckre MaTepuasibl U MeTObI UX 00paboTku / B.M. KeHbKO
— MHn.: Iuzaitn ITPO, 1989.-240c.

5. Jlaxtun FO.M. Marepuanosenenue/ FO.M JlaxtuH., B.Il.JIeoHTheBa. — 3-e u3n. M.:
MarvHoctpoenue», 1990.-528c.

6. MartepuanoBejieHre: yuebHuk s By3oB / b.H.Ap3amacos, N.N.Cugopus, I'.®.Ko-
conarioB u Ap.; nox pexn. b.H.Ap3amacosa.- 2 u3g. — M.: MawmmHoctpoenue, 1986. —
383c.

7. MatepuanoBeznenuve (b.M.Ap3amacoB, B..MakapoBa, ['.I'MyxuH u ap.7-e usg. -
M.: N3p-Bo MI'TYum. H.O.baymana, 2005.-648c.

8. PatixenbcoH, B.A. ObpaboTka pe3aHueM cTajei, }KaporpOYHbIX ¥ TUTAHOBLIX CII/Ia-
BOB C yUeTOM UX (PU3UKO-MeXxaHWUYeCKHUX CBOUWCTB : HAyUYHO-TIPaKTUUeCKoe r3/iaHue /
B.A. PaiixenscoH. — MockBa : TexHocdepa, 2018. — 508 c. : um.,Tabm., cxem. — Pexxum
pocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=496587
(mata obparrerus: 10.01.2020). — bubmmorp. B kH. — ISBN 978-5-94836-476-6. — TekcT
: 3JIEKTPOHHBIU.

9. XynokopmoBa P.H. MarepuanoBezenue (yiabopatopHbiii npaktukym)./ P.H. Xyno-
kopMoBa, ®@.U. [TanTeneenko.- MH.: Beisiiiias mikosa, 1998, - 211c.

O/eKTPOHHbIe YueOHO-MeTouuecKre KOMITIEKChI

Kenbko B.M. MarepuanoBejieHe : 3JIeKTPOHHBIM yueOHO-MeTOAudeCcKuii
KOMIUIeKC auctuIviiHel / B.M.Kenbko. - ['omesns : ['TTY, 2010.
1 nanka+1 snekTpoH.onT.AuCK.- http://elib.gstu.by
YK 669.01(075.8)+620.22(075.8)

MoaynbHasi CTpyKTypa 3/7eKTPOHHOro 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=561899
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YuebGHO-MeTOo[uUeCcKre MaTepHualibl
Kenpko B.M. MarepuanoBegenue: Kypc nekuuii / B.M.Kenbsko. — I'omens: YO
ITTY um.I1.O.Cyxoro, 2009.-246¢.

[TepeueHb MPaKTUUECKUX ITOCOOHH (METOAUUECKUX YKa3aHHI)

K 1abopaTopHbIM paboTam

1. M/YK 2583 Tlpaktuueckoe nocobue "MaTtepuanoBefieHre" K j1abopaTOpHBIM
3aHATUSAM [0 OJHOMMEHHOMY Kypcy nnasa cryn. crew. T.02.02.01, T.02.02.02,
T.02.02.07, T.03.01.01, T.05.09.02, T.20.02.03 / OBunuHukoBa M.M., ba3uneesa H.I.,
Kad. "MarepuanoBegenve B MatimHocTpoeHun'. -I'omens : I'TTY, 2001. - 63c.

2. M/YK 4054 «MarepuanoBezsieHre» JIabopaTopHbIi TTPAKTUKYM 10 OTHOUMEH-
HOMY KypCy [J/I1 CTyZleHTOB MalllMHOCTPOUTE/IbHBIX CHeluaTbHOCTeN JHEeBHOU U 3a04-
HoU popm oOyuenusi / B.M.Kenbko MatepuanoBesienue, H.B.I'pyauna.-['omens : I'T-
TY nm.I1.0.Cyxoro, 2011-55c.

3. M/¥YK 2176 Tlpaktudeckoe nocobue 1o pa3zenam "TepmoobpaboTka U CTPYK-
Typa JIeTUPOBaHHBIX CTasnel" KypcoB "MatepuanoBenenue" u " MarepuanoBeieHue U
OTM" pns crynentoB / basuneeBa H.U., OBunHHuKoBa M.M., Kad. "MartepuanoBezie-
HYe B MalllMHOCTpoeHUu". - I'omeyis : I'TIN, 1997. - 52c.

4. M/YK 2924 TIpaktuueckoe mocobre "LIBeTHble MeTa/lIbl 1 HeMeTa/l/TMuecKue
MaTepuanbl"' K j1ab. paboTaM 10 OJHOWM. pa3jeny Kypca "MarepuanoBeseHue" s
cTyA. mammHocTp. crell. / H. W. ba3uneea, M. M. OBunHHuKOBa, B. M. KeHbko; Kad.
"MarepuanoBesieHue B MalinHOCTpoeHUU '-I'omens: I'T'TY,2004.-34c.

[TpumepHBIii TTIepedeHb J1abopaTOPHBIX padoT
(anst mHEBHOM (hopMBbI 00yUeHYsT)

. Makpoananmus M/yk 2583

. Mukpoanamms M/yk 2583

. TBeppocTh 1 yJapHas BI3KOCTb M/yk 2583

. Juarpamma cocrosHus JKeneso-Llementutr M/yk 4054

. I3yuyeHue MUKpPOCTPYKTYpbI UuyryHOB M/yK. 2583

. I3yueHue yriepoUCThIX CcTasier B paBHOBECHOM COCTOSIHUM M/yK. 2176

. 3akasnka craner M/yk. 2176

. I3yueHue CTpyKTyphbI yI/IepPOJMCTBIX CTajell B HEDABHOBECHOM COCTOSTHUM
M/yk. 2176

9. OTnyck cranerd M/yk. 2176

10. Xumuko-Tepmuueckast 00paboTka craneit M/yk 4054 (4 yaca, 2 3aHITHS)

11. JlerupoBaHHble KOHCTPYKLMOHHbIe cTanu M/yk 2176

12. JlerupoBaHHble UHCTpyMeHTa/bHbIe cTasu M/yk 2176

13. MUKpOCTpPYKTypa Meiu U MeJIHbIX CI1aBoB M/yk 2924

14. AHTU(UPKIMOHHBIE MaTepuanbl M/yk 2924

15. Beibop MaTepuasioB /i/isi MallIMHOCTPOUTE/TBHBIX AeTaneid M/yk 4054

16. CTpyKTypa U CBOMCTBA MOJMMEPOB U KOMIIO3UTOB Ha UX OCHOBe M/yK 2924

OO UTS, WN
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[TpumepHBIii TTIepedeHb J1abopaTOPHBIX padoT
(anst 3a09HOM (HOPMBI 00YUEHHS)

1. 3akanka cranen M/yk. 2176
2. Orniyck craneut M/yk. 2176

OCHOBHBIMH MeTO/IaM{ 00yueHHsI, OTBEUAIOIMMH TIeJIIM U3yUeHUs AUCLIUTIINHBI,
SIBJISTFOTCSI:

—3JIeMeHThI TpobsieMHOro 00yueHus (MMpobsieMHOe W3/I0XKeHUe), peai3yeMble Ha
JEKI[UOHHBIX 3aHATHSAX;

—3JIeMeHThI yueOHO-UCC/Ie/[0BaTeIbCKOM /IeATeIbHOCTH, peann3yemMbie Ha gabopa-
TOPHBIX 3aHSATUSIX U TIPU CaMOCTOSITe/IbHOM pabore;

—KOMMYHHKATUBHbIE TeXHOJOTMM (AUCKycCuu, yueOHble fnebaThbl), peanusyembie
Ha J1abopaTOPHBIX 3aHATUSIX U KOH(EepPeHLUsIX.

[Tpu M3ydyeHWH AUCLIMIIMHBI PEKOMEHAYEeTCsl UCII0/Ib30BaTh Ciefyomye (hopMBI
CaMOCTOSITe/TbHOU PaboThI:

— KOHTpO/IMpyeMasi CaMOCTOsITe/IbHasi paboTa B BUJe pelleHus] WHAWBUYaTbHbBIX
3aZlau B ayIUTOPUM BO BpeMsi TpOBeZieHHsl JTabOpaTOPHBIX 3aHATUN 107, KOHTPOJIEM
Tiperio/iaBaTe/isi B COOTBETCTBUM C PAaCITMCAHNEM 3aHSITU;

— caMmocCTosiTe/IbHasi paboTa, B TOM UKC/ie B BUZE BBITIOJTHEHUSI WHAWBUYaATbHbBIX
3aZlaH C KOHCY/IbTALMSIMU y TIPeToJiaBaTesisi, a Tak>Ke BBITIOJTHEHHEe TeCTOBBIX 3ajia-
HUM MyTeM oOpallleHus K 3a[jaHUsIM pa3MelleHHbIM B JIEKTPOHHOM KypCe JUCLIATIIH-
HBI.

YuebHo-MeTo[MUeckoe obecrieueHre OPUEHTHPOBAHO Ha OCBOEHWE CTyJeHTaMU
OCHOB MHHOBAL[MOHHBIX TEXHOJIOTUM, yMeHHe paboTaTh C HAyUHOW U TeXHUYeCKOMW Jiu-
TepaTypoi. M3yueHue Ka)ki0i TeMbl IOMUMO TPUBeIeHHbIX B yueOHO TIporpaMme u-
TepaTypHbIX HWCTOUHUKOB TIpeAIo/iaraeT WCIOIb30BaHUe MaTephajoB TeMaTH4eCKou
TevaTy, a Takke HHGOPMAI[MOHHBIX pecypcoB Internet.

CamocTosiTenibHasi paboTa 00y4Jarolerocsi CK/iaibIBaeTcsl U3 C/IeAyIOIIUX /ieMeH-
TOB:

- IpopaboTKa MPOC/IyLIaHHOTO JIEKLMOHHOTO MaTepuaiia;

- TIOATOTOBKA K MPOMEKYTOUHOMY KOHTDPOJTIO U BBITTOJIHEHHE TeCTUPOBaHUS TI0 UTOTaM
W3yJeHust yueOHBIX MOJYJIeH;

- TIO/ITOTOBKA K C/YIIIAaHHIO OUepeHOM JIeKIUY;

- TIO/ITOTOBKA K BBITIOJIHEHUIO J1ab0paTOpHOU paboThi;

- TIOAITOTOBKA K 3aIluTe JlabopaTopHOl paboThI;

- TIOITOTOBKA K 9K3aMeHY, TeCTUPOBAHMUIO.

TectupoBaHue

Tekylllee TeCTUPOBaHWE UCIIO/B3YeTCS [/Is1 AOMYCKa K 3a4eTy U MPOBOAUTCSA B 4
cemMecTpe.

TecTtrpoBaHue OpraHu3yeTcs [Jist:

- OIIeHKH y4eOHBIX JOCTVPKeHUU CTYZIEHTOB TI0 AWCLUIIIMHE B COOTBETCTBUU C
yueOHBIM TIJTAaHOM, YTBEP>KJ€HHBIM B YCTAaHOB/IEHHOM TIOPSIZIKE;

- CaMOCTOSATEIbHOI0 U3YUeHUsI TEOPeTUUeCKOro MaTepuasa 1o AUCLIUIIINHE;

- 3aKperieHre U yriyosieHUsl TeOpeTUUeCKUX 3HaHUH 110 TUCLIUTITHHE.
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TpeboBaHUs K CTyZileHTaM TIPU MPOXO0KAEHUU aTTeCTalluu

CTyIeHThI [OIyCKaloTCs K C/laue 3aveTa 1Mo yueOHOW AUCLUIIIMHE TIPU yC/IOBUH

BBITIOJTHEHUSI BCeX BUZOB PaboT, MpeyCMOTPeHHBIX HACTOsIIIel yueOHOM TTPOrpaMMOii.

[1py MpoOX0’KJeHNU KOHTPOJISI 3HAaHUM B TIePUOJ, TEKYILeH aTTecTaliy CTyleHTam

3alipemjaeTcda I0J/Ib30BAThCA y‘—IE6HI:IMI/I N34aHUAMU, 3allUCAMU, KOHCIIEKTAMU U ODYI'H-
MH HMCTOYHHKAMHN I/IH(lJOpMaL[I/II/I, MOOU/ILHBIMHU TE]'Ie(bOHaMI/I N OPpyrumMu CpeactBaMun
XPpaHEHUA U ITepeaaduun HH(lJOpMaL[I/II/I.

v

Boripocsl K camocTosiTe/ibHOM paboTe CTy/1eHTOB

OO11ast XapakKTepUCTHKA MeTa/uIoB. MeTauiuecKasi CBsi3b. THITbI KpUCTa/LTHye-
CKHUX pelleTOK MeTasuioB. [ToHsiTHe moMMop(r3Ma U aHU30TPOTUH.

CTpoeHue peasbHbIX MeTas/uIOB. ToueuHble, TMHEHbIE, TOBEPXHOCTHBIE edek-
Thbl. 3aBUCUMOCTb My TIJIOTHOCTBIO /le()eKTOB ¥ MPOYHOCTHIO METaJL/IOB.

. TloHsiTMe MexaHWUeCKUX HaTpsDKeHWH. [IrarpaMma pacTsKeHUs TIJIaCTUYHBIX Me-

TasisioB. [Toka3areny KOHCTPYKIIMOHHOM ITPOYHOCTH MaTeprasoB (BpeMeHHOe CO-
TIPOTHB/IEHNE, TIpe/ie/T TEKYUeCTH, TIpe/iesia yIIpyroCTH).

. XapakKTepuCTHKa MoKa3aTe/el MaaCTUYHOCTH (OTHOCUTEIBHOTO Y/IJIMHEHUS U OT-

HOCHUTE/JIbHOI'O CY)KEHI/IH) 41 y;[apﬂoﬁ BA3KOCTH.
¥YcTanocTs U BBIHOC/IMBOCTh MeTalioB. [ToHsTHE rmpeje/jia BBIHOCJIMBOCTH.

. TBepaoctb. CriocobsI oripesienieHusi. CyIIHOCTb, CpaBHUTE/IbHAsI XapaKTepUCTUKa

Y TIp¥MeHeHue Crioco00B orpesiesieHus TBepAoCTy 1o bpuHento u Pokserny.

. VI3MeHeHre CTpoeHHsl U CBOWMCTB MeTasljla PU XOJI0/HOM TJIaCThUUecKou aedop-

Maruu. CyLHOCTh Hak/iemna. MiaMeHeHHe CTPOeHUSI U CBOMCTB HAKJIE[TaHHOTO Me-
Tasiyia Tipy HarpeBe. CyIIHOCTb peKpUCTa/IA3aluu.

Tepmo/iJiHaMHUUeCKre OCHOBBI (pa30BbIX MpeBpallieHuii. OCHOBHbIe 3aKOHOMEPHO-
CTU mpoljecca KpucTaain3aiuu. CTpoeHre MeTa/InuecKoro CauTKa. PakTopsl,
BJIMSIOLIME Ha pa3Mep 3epHa. CyIlIHOCTb MOAUMPUIIMPOBAHUS C 1]eJIbI0 U3MeJibue-
HUs 3epHa. ['oMOreHHasi U reTeporeHHasi KpUCTas/yi3aliu.

. BBHI/IMO,Z[EIZCTBI/IE KOMIIOHEHTOB B C(CIl/IaBdX. O6H_[a$[ XdPdKTEPHUCTHUKA, OCHOBBI

CTpOeHUsI, yC/IOBUsI 00pa30BaHUSI U OT/IMUUTE/IbHbIE 0COOEHHOCTU XUMUYeCKUX
COeJMHEeHWH, TBePABbIX PACTBOPOB U MEXaHUUECKUX CMEeCEH.

10.ITpaBuia 1OCTpOeHUs [OUarpaMm COCTOSIHUA. [IharpaMma COCTOSIHUSA CIjlaBa

KOMIIOHEHTbI KOTOpOro 00/1afialoT HeorpaHWYeHHOM pacTBOPUMOCTBIO ApPYT B
Jpyre B )KUIKOM U TBEPJOM COCTOSTHUSIX.

11./JuarpamMma COCTOSIHUSI CIlJlaBa 0Opa3syrolero 3BTeKTHKY. MexaHn3M oOpa3oBa-

HUS 9BTEKTHMKM. [IlMarpaMMa COCTOSIHMSI CIJIaBOB C OrPaHWYE€HHOW pacTBOPUMO-
CTBIO U 9BTEKTUKOMU.

12.KomrioHeHThl, ¢a3bl, CTPyKTypHbIe COCTaBJISIIOIINE CTajiell U UyryHOB. XapakTe-

PUCTHKA, yC/IOBHUSI 00pa30BaHusl, OCHOBHbIE CBOMCTRBA.

13.InarpaMma cocTosiHUs "KeJie30 - 1jeMeHTUT"'. XapaKTepuUCTHKa OCHOBHBIX 00J1a-

CTe, IMHUM U TOueK, NMPaKTHUYeckoe 3HaueHre. DBTEKTHKA, TIePUTEKTHKA, IBTEK-
TOW/I,.
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14.JuarpamMmMa COCTOSIHUSI '"»Kesie30 - LIeMeHTUT', M300pa3uThb Juarpammy U TIO-
CTPOUTh KPUBYIO OXJIaXKZeHHud CIiiaBa, cogepxkawyero 0,2% yryiepoja rpu oxJa-
JKOEHUU U3 XKUJKOrO COCTOSIHUS 0 KOMHATHOU TeMriepatypbl. OnpefenuTs Kpu-
TUYECKHe TOYKW U ONMCaTh MpeBpaileHus B HUX. Kak Ha3bIBaeTCsi TaKOU CI/IaB U
KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUU.

15.luarpaMma coCTOsiHUSI '"KeJsie30 - 1ieMeHTHUT", u300pa3uTh JAuarpammy M Ii0-
CTPOUTH KPUBYIO OXJIaXKZeHUs CIuiaBa, cofepxkauero 0,6% yryiepoza npu oxma-
JKIEHUU U3 XKUJKOT0 COCTOSTHUSL IO KOMHAaTHOU TeMriepatyphbl. OnpefjenuTh Kpu-
TUUYeCKHe TOUYKW U OMNMcaTh MpeBpailleHusi B HUX. Kak Ha3bIBaeTcsi TakoW CIijiaB U
KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUU.

16./Iluarpamma COCTOSIHUSI '»Kenie30 - LieMeHTHUT', W300pa3uTh AuarpaMMy M TIO-
CTPOUThL KPUBYHO OXJI&XKAEHUS CrulaBa, cogepskaiiero 1,0% yriepoza mpu oxJa-
JKIEHUU U3 XKUJKOr0 COCTOSIHUS 0 KOMHATHOU TeMmriepatypbl. OrnpefenuTs Kpu-
TUYECKHe TOYKW U OMMCaTh MpeBpaileHus B HUX. Kak Ha3bIBaeTCst TaKOU CI/IaB U
KaKOBa ero CTPYKTypa B PABHOBECHOM COCTOSIHUU.

17.JuarpaMmmMa COCTOSIHUS '»Keyie30 - LIeMeHTHT', M300pa3uThb JuarpamMmy U TIO-
CTPOUTb KPUBYHO OXJIaXKEHUd CIllaBa, cogepxkamero 1,6% yryepoja rpu oxsa-
JKIEHUU U3 XKUJKOTO COCTOSTHUSL IO KOMHATHOU TeMriepatyphbl. OrnpefjeuTb Kpu-
TUYECKUe TOUYKW U ONMCcaTh MpeBpailieHusi B HUX. Kak Ha3bIBaeTCsi TaKOU CIjiaB U
KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUU.

18./luarpamma cOCTOsSIHUSI '"»Kenie30 - LieMeHTUT', W300pa3uTh AuarpaMMy M IIO-
CTPOMThb KPUBYHO OXJI&XKJEHUS CIlaBa, cojeprKaiiero 2,6% yrijepoja mpy oxJja-
JKOEHUU U3 XKUJKOrO0 COCTOSIHUSA 0 KOMHATHOW TeMriepatypbl. OrnpefenuTs Kpu-
TUYeCKHe TOUYKW U ONMCaTh MpeBpalleHus B HUX. Kak Ha3bIiBaeTCst TaKOU CIL/IaB U
KaKOBa ero CTPyKTypa B pABHOBECHOM COCTOSIHUU.

19.JuarpamMmmMa cOCTOSIHUSI '"»Kesie30 - LIeMeHTUT', M300pa3uThb JuarpamMmy U TiO-
CTPOUTH KPUBYIO OXJIaXKZEHHWd CIllaBa, coaepxaiero 4,6% yriepoja rpu oxJa-
JKOEHUU U3 XKUJKOr0 COCTOSTHUSL 0 KOMHATHOU TeMriepatyphbl. OnpefenuTs Kpu-
TUYECKUe TOYKW U ONMcaTh MpeBpaileHus: B HUX. Kak Ha3bIBaeTCsi TaKOU CIjiIaB U
KaKOBa ero CTPyKTypa B paBHOBECHOM COCTOSIHUU.

20.Knaccudukanus yryiepoAUCTbIX CTajleu.

21.BnusiHue yriepojia v NMOCTOSTHHBIX IpUMecel Ha CTPYKTYPY U CBOMCTBA CTaJIH.

22.¥Yrnepoauctasi CTalib 0ObIKHOBEHHOTO KauecTBa 00111ero Ha3HaueHusl. Xumuue-
CKUM COCTaB, CBOMCTBA, 0003HaueHHe, IpUMeHeHUe.

23.¥YrnepoaucTasi KaueCTBeHHasi KOHCTPYKLIMOHHAS CTa/lb. XMMUUECKUM COCTaB,
CBOMCTBa, 0003HaUeHUe, TIPUMeHeHHe.

24.YrnepoucTasi MHCTPyMeHTaJIbHasl CTalb. XMMHAUECKUM COCTaB, CBOUCTBA,
o0o03HaueHre, MpUMeHeHHe.

25.KoBkwii uyryH. CTpoeHre, CBOMCTBa, YCJI0BUS MMOydeHus], 0603HaueHue, TIpU-
MeHeHue.

26.Cepbiii uyryH. CTpoeHre, CBOWMCTBA, YC/I0BUS MTOTydeHust, 0603HaueHue, TIpU-
MeHeHuUe.

27.Bbicokorpounblii uyryH. CTpoeHue, CBOMCTBA, YC/I0BUS TTOTydeHus, 0603Have-
HUe, IPUMEeHeHue.

28.06pa3oBaHue aycTeHUTa MpY Harpese. ByvsiHYe yc/i0BUil HarpeBa Ha POCT 3ep-
Ha. /leliCTBUTe/IbHOE Y Hac/leICTBEHHOE 3epHO.
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29./luarpaMmmMa M30TepMHUYeCKOro pacrnaja ayCTeHUTa.

30.3akaska cramu. CyiiHocTk. Beibop pexkumoB. Ha3HaueHwue.

31.3akanrBaeMOCTh U MPOKa/MBaeMoCTh. O6paboTKa X0J/I0/I0M.

32.Pa3HOBUAHOCTU 0OBEeMHOM 3aKasku CTajiell B 3aBUCMMOCTU OT Pe)KuUMa OXJIaXK/e-
Husl. [ToBepXHOCTHas 3aKasKa CTalu.

33.0TnycK 3aKaseHHOU cTand. CylHOCTb, pa3HOBUAHOCTH, OCHOBHbIE PE)KUMBbI, Ha-
3HaueHHe. 3aKajka C CaMOOTITyCKOM. OTMyCKHasi XpyIKOCTb ITePBOT0 U BTOPOTO
poza.

34.0mxur ctanu. HasHaueHue, o6111asi XxapaKTepUCTUKa U PeXXUMbI TIPOBeZIeHUs OT-
xxura 1 poga (auddy3rnoHHOr0, /151 CHITHS HaNpPsDKeHWH, peKprCTauin3alu-
OHHOT0), OT)KWTra BTOPOro pojia (T0/IHOT0, HeTOJIHOT'0, HOPMaJIM3al[MOHHOT0).

35.1]emeHTaLMs cTaad. Bupl, peXkuMbl, 0COO€HHOCTH MOC/IeAYIOIIe TepMoodpa-
00TKH, Ha3HAUYeHUe.

36.A30TrpoBaHue cTamu. Buabl, pe>kuMbl, 0COO€HHOCTH TTPe/IIIIeCTBYIOIel TepMO-
00paboTKH, Ha3HaueHue.

37.HutporiemeHnTaiys (1juaHUpOBaHue). BU/bl, pesKUMBbI, 0COOEHHOCTH TIpeZiie-
CTBYIOILIeH U MoCIeytoIieid TepMoobpaboTKy, Ha3HaUeHHe.

38.Cy1HOCTS JIerUpOBaHus CTad. BivsiHUe Ierupyrolyx 3/IeMeHTOB Ha MeXaHU-
YyecKue ¥ TeXHOJIOTHYecKre CBOMCTBA CTau. Y (JIOBHOe 0003HaueHe JIeTUpOBaH-
HBIX CTaJIeu.

39.Knaccudukanys 1erupoBaHHbIX CTajiel Mo CTPYKType B paBHOBECHOM COCTOSI-
HUU, T10 CTeTleHU JIeTUPOBaHUsl, [0 YMC/TY KOMIIOHEHTOB, TI0 COCTaBy, MO Ha3Ha-
YEHUIO.

40.Cranu ajsi U3MepUTe/IbHOI0 UHCTPYMEHTa.

41.Cranu A5 pexxy1ero UHCTpyMeHTa.

42.Cranu Ajs 1ITaMII0BOI0 UHCTPYMEeHTa.

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

44.11ementyemsblie ctamu (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.Koppo3uoHHO-CcToVKHKe cTanu (25X17, 40X13, 09X18H10T).

50.>KapocTotikue u >kaporpouHble ctamu (12X13, 15X18CH), 09X18H10T).

51.M3HococToikue ctanu (110T°13J1).

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

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

54 Maruautomsirkuye criasel (1121, 2121, 3111).

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

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

57.TBep/ple CIyIaBbl U COBPEMEHHbIE CBEPXTBEP/ble MaTepUalbl.

58.AnmtomuHMeBble criiaBbl. OOIIast XapakTepuCTHKa, 0003HaueHNe, IpUMeHeHue.

59.Bpon3a. O611as xapakTepucTrKa, 0003HaueHue, IPUMeHeHHe.

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

61.TuTaH U ero cruiaBbl; MapKUPOBKA, CBOMCTBA U 00/1aCTh IPUMEHEHUS.
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62. AT PUKIMOHHBIE CTiaBbl. TpeboBaHuUsl, CTPYKTypa, Pa3HOBUJHOCTH, 00IIIast
XapakTepuCTUKa, [IpUMeHeHue.

63.ITommepHbIe MaTepuabl. OOIIasi XapakTepHUCTHKA, METO/bI TilepepaboTKH, TpH-
MeHeHue.

64.KomrosuioHHbie MaTepuasbl. CyI[HOCTh, 0011jasi XapaKTepUCTHKa, pa3HOBU/I -
HOCTH, CIIOCOOBI 1oJTyueHusi, TpUMeHeHHUe.

65.Pe3nHa. CyIIHOCTb, pa3HOBU/IHOCTH, 0011[asi XapaKTePUCTHKA CBOWCTB, MOJyue-
HUe, TIpUuMeHeHre. DOOHUTOBBIE U3ZeJTHSI.

66.MeTo/1bl TIOBBIIIEHHS] KOPPO3UOHHOW CTOMKOCTH MOCPEICTBOM HaHeCeHUs T10-
KPbITHH (XpOMUPOBaHUe, [JMHKOBaHWe, aTMTHPOBaHKe, TaKOKPAaCOUHbIe TTOKPbI-
THSA).

67.Kepamuueckue maTepuaibl. OCOO€HHOCTH CTPYKTYPbI M CBOMCTB. TexHHUUeCKHe
KepaMuueCcKre MaTeprarisl.

68.'epmeTuKky 1 KommayHzbl. TexHonorusi repMetr3anuu. CoctaB, KnaccubuUKarLus
Y TIpYUMeHEeHUe KJleeB.
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[IPOTOKOJI COI'JIACOBAHMA YUYEBHOM ITPOI' PAMMEBI

Ha3Banue yuebHOM
JTUCLIUTITUHBI, C KO-
TOpOM TpebyeTcs Co-

Haspanue
Kadeapbl

[Mpennoxxenust 06 u3-
MEHEHUSIX B COJiepyKa-
HUM yueOHOH mporpam-
MBI YUPEXK/I€HHs BbIC-

Pelienue, nipunsroe
Kadeapoii, pa3pabo-
TaBlIel yueOHYIO
riporpammy ( C yKasa-

r/lacoBaHue miero 00Opa30BaHus M0 | HUEM JaThl U HOMEepa
y4eOHOU JUCITUIITHHE TIPOTOKO/1a)
Het
Xumust MarepuanoBsezieHve B Ma-
(1-36 01 05) IIIMHOCTPOEHUU

C.H.Bob6pseiiieBa

OO6r1masi MeTayuTyprust
(1-42 01 01)

Mertannyprus U TeXHOJIO-
v 00paboTKU MaTepyUasoB

Het

F0.JI.bobapukuH
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