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1 Hesau u 3axa4m y4eOHOM AU CHUTLIHHBI

L]envio mipeniofaBaHus SIBJISETCS MO3HAHME NPUPOABI U CBOWCTB MAaTepHasoB, CBS3b
MEXIy HUX COCTaBOM, CTPYKTYpPOHl H CBOICTBaMH, 3aKOHOMEPHOCTH HX H3MEHEHHUs NpU
TEIUIOBBIX, XUMHUYECKUX, MEXaHHYECKUX, D3JIEKTPOMArHUTHBIX, PAAMALUOHHBIX U JPYrHX
BO3/ICUCTBUSX, a TAK)KE METOJOB MX YIPOUHEHHs AJisi Haubosee 3(h(heKTUBHOTO MCIIOIb30BAHUS
B TEXHHUKE, O3HAKOMJICHHE CTYyJEHTa C OCHOBOIOJAraroIIMMU IPUHLUMIAMHU MPOU3BOJCTBA
3aroTOBOK M JIeTaliell MalluH, MeToAaMu (OopMOoOpa30BaHUS IMOBEPXHOCTEH, NMPHUHLIUIAMH
pa3pabOTKN TEXHOJIOIMYECKHUX MPOLIECCOB M3TOTOBICHUS JeTaleil MalIKH.

KnroueBbIMM  BOmpocaMy HW3YyYEHHsS Kypca SBISIIOTCS TpeOOBaHHS K KadyecTBY
IPOAYKIMH, CHI)KEHHE MAaTepUAIOEMKOCTH U YHEPTOEMKOCTH MAIIMHOCTPOUTENIBHBIX M3AEIHMH,
BHE/IPEHHE HOBBIX MaT€PHAJIOB U TEXHOJIOTUH 00pabOTKH.

OCHOBHBIMU 3a0auamu TUCUUTUIMHBI SBIISIOTCS

- u3ydeHHe (PU3MUECKYI0 CYIIHOCTH SBJICHHH, MPOHMCXOJSAIIMX B MaTepHajax Npu
BO3CHUCTBUM, Ha HUX PA3IUYHBIX (PAKTOPOB B YCIOBMSAX IMPOM3BOJCTBA M HKCIUIyaTallUM X
BJIMSIHHAE Ha CTPYKTYPY M CBOMCTBA MaTE€pHUasOB;

- U3y4eHHE 3aBHCUMOCTH MEXIYy COCTaBOM, CTPOCHHEM M CBOICTBAMHU MaTEpPHAJIOB;

- U3y4yeHHE TEOPUHM M MPAKTUKHU DPA3JIUYHBIX CIOCOOOB YIPOUHEHHs MaTepHalloB,
00eCTIeYnBarOIINX BBHICOKYIO HAJIe)KHOCTh W JOJITOBEYHOCTh JETAJICH MAaIlNMH, WHCTPYMEHTA U
JPYTUX U3IEIUH;

- U3yYeHHE OCHOBHBIX TPYIIIBl METAJUIMYECKUX M HEMETAUIMYECKUX MaTepHalioB, MX
CBOWCTB M 00J1aCTH IPUMEHEHUS;

B pesynbrare n3ydeHus AUCUUIUIMHBI CTYACHT JTOJIKCH:

3HAMDb!

- CTPOCHHE M CBOMCTBAa KOHCTPYKIMOHHBIX MAaTEPUAIOB, MPUMEHSEMBIX NPH PEMOHTE,
OKCIUTyaTalldM M TEXHUYECKOM OOCITY)KMBAHUHU, CYIIHOCTH SIBICHUH, TPOUCXOASIINX B
MaTepHuaiax B MPOIECCE TEXHOJIOTUN 00paOOTKH U B YCIOBUAX IKCIUTyaTaIluy U3ICITHS;

- COBpPEMEHHBIE CIIOCOOBI IMOJIyYEHHs] MaTepHajoB W M3JEIMH M3 HUX C 3aJaHHBIM
YPOBHEM JKCIUTyaTaIl[HOHHBIX CBOMCTB;

- METO/bl YNPOUYHEHHMS U CHUXKEHUS METAIJIOEMKOCTH W3JEIMs NPU OJHOBPEMEHHOM
JOCTHXKEHUH HanboJiee BBICOKON TEXHUKO-3KOHOMUUYECKON 3(P(EKTUBHOCTH;

- CYHIHOCTb METOJIOB TOJYYEHHUS OCHOBHBIX METAJUIMYECKHMX M HEMETaJIMYeCKuX
MaTepualioB, OCHOBHBIE CBOMCTBA MaTEPHAIIOB;

- TEXHOJIOTUYECKUE METO/IbI OJyYeHUs U 00pabOTKH 3ar0TOBOK JieTalel;

- TPUHIUNHAAIBHBIE CXEMBI THUIIOBOTO OOOpPYIOBaHHS, OCHACTKHA, WHCTPYMEHTOB H
IpUCHOCOOICHUH;

- KpUTEPHUH OIICHKH COBOKYITHOCTH CBOWCTB Ka4ecTBa MPOIYKIINH;

ymemn:

- aHAJTM3UPOBATH CTPYKTYPY M CBOICTBAa MaTEepPHAJIOB;

- OLICHUBATh COCTOSTHHE TEXHUYECKUX CPEJICTB;

- BBISIBIIITH TIPUYHHBI OTKA30B;

- TIPOBOJUTH BHIOOP MaTepHasioB Ui OOECIIEYEHHsS PEMOHTA, C YyUYE€TOM HX CBOWCTB H
HapaMeTpoB;

- BBIOpATh PeXUM TEPMUUYECKOH 00pabOTKH C MOJTyYeHHEM TpeOyeMbIX XapaKTepUCTHK;

- BBIOpaTh METO/bl MEXaHUUECKON 00pabOTKH eTanu, 000pya0BaHNEe, HHCTPYMEHT.

IIpuobpecmu nasviku:
- IPaBUIILHOTO BBIOOpA MaTepHaioB ¢ TPEOYEMBbIM KOMITJIEKCOM CBOMCTB;
- mogdope MHCTPYMEHTa, MAaTEpPHAIOB PEXYIIErO JIe3BUS HHCTPYMEHTA  JUIS
KOHKPETHBIX YCIIOBHI MEXaHUYECKOH 00paboTKH;



- Ha3HAUCHUW PEKUMOB pE3aHHsI TMPU MEXAHUYECKOW o00paboTke meraneid yis
MOJTY4eHUST HE0OOXOAMMBIX (HOPM M pa3MeEpOB;
- COCTaBJCHHUU TEXHOJOTMYECKUX MPOIECCOB M3TOTOBJICHUS JAETaleld C Yy4eToM
TpeOOBaHUI Ka4eCTBa U YCIIOBUH SKCILTyaTallUH.

2. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUS TMCUUIIMHBI

[Tponiecc m3ydeHuss AUCLUUIUIMHBI «MarepuaaoBeJeHUEe U TEXHOJOTUSI KOHCTPYKLMOHHBIX

MaTepHalioBy HaIpaBlieH Ha (POPMUPOBAHUE HPODeCCUOHANbHOL KOMNEemMeH YU

OIIK-7 cnocoOeH NUPUMEHSTh COBPEMEHHBIC SKOJIOTUYHbIE M O€30macHble METOJbI
PalMOHAIBHOTO HCIOJIb30BAHMS CHIPEBBIX M SJHEPIETUUYECKUX PECYPCOB B MAIIMHOCTPOCHHH.

[lepedenp MIaHUPYEMBIX PE3yJIbTATOB OOYYEHUS NMPU U3YYCHUHU JUCLUUIUIMHBI IPUBEICH B

Tabymue 1.

Tabmuma 1-

HJIaHI/IpyeMBIe PE3YyIbTAaThI

06y‘I€HI/I${ Inpu HU3YUYCHUN JUCHUIIINHBIL,

COOTHECEHHBIE C IIJITAHUPYEMBIMU PE3yJIbTaTaAMU OCBOCHUS 00pa30BaTEIbHON POTrpaMMbl

N -3onk-7 Bnagets
HaBbIKAMH PaI[OHAIBHOTO
MCIIOJIb30BaHUS CHIPbEBBIX U
SHEPreTHYCCKUX PECYPCOB

- IPOBOAMTH BHIOOP MaTepHaoB
Uil obecrieyeHrsi PEMOHTa, C
YYETOM WX CBOWCTB M ITapaMeTPOB
JKCILTyaTaluH.

[Inanupyem | Kox HamMmeHOBaHUS [Inanupyemsblil pe3yapTaT Kon
13 WHINKATOPa JOCTHKCHUS o0y4eHus nmokasareJst
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[Inanupyem | Kog HanmeHoBaHuA [InanupyeMslil pe3ynpTaT Kog

ble WHAWKATOPA JOCTHKEHUS oOyueHust MOKa3aTes
Kon pe3ynbTaThl | MpodecCuoHaTBLHON 10 TUCIUILTUHE OCBOCHUS
KOMIIET | OCBOCHUS KOMIICTCHIIUN
SHITNN obpazoBaren

BHOU

MIPOrPaMMBbI

- HaBBIKaMH TIPAaBUIILHOTO BeIOOpa | B(OIIK-7)1
MaTepHajoB c TpeOyeMbIM
KOMIIJIEKCOM CBOMCTB; B(OIIK-7)2
- HaBBIKAMHU Ha3HAYCHUS
TEXHOJIOTHYECKUX  TapaMeTpOB
00pabOTKM  MaTepHaJiOB IS
MOJTyYeHUs TpeOyeMbIX
9KCIUTyaTallHOHHBIX CBOMCTB.

3. MecTo IMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

VYuebnas qucuniuinba 51.0.20 «MatepuanoBeieHHE U TEXHOIOTHS KOHCTPYKLIMOHHBIX
MaTepHaJIOBy SBISETCS AUCIUIUIMHON 0053aTeIbHON YaCTH B CTPYKTYpe 00pa3oBaTeIbHOMI
IIPOrPaMMBbI, HEITOCPEACTBEHHO CBSA3aHA ¢ TAKUMU JUCLHUIUIMHAMH, KaK, « OCHOBBI TEXHOJIOTUN
MAaIIMHOCTPOEHUSY, «JleTalln MallluH U OCHOBBI KOHCTPYUPOBaHUs», «MeTponorus,
CTaHJapTU3aLMs U cepTUGUKaUD», «OCHOBBI pacyeTa U KOHCTPYUPOBAHUS MALMH,
«OIEKTPOTEXHUKA U JJIEKTPOHUKAY.

3HaHUs, YMEHUS ¥ HaBbIKH, [1OJy4YeHHbIE 00yUYaroIIMMUCS B X0J1€ U3yUECHUS AUCHUIIINHBI
«MarepuanoBeieHHE U TEXHOJIOTHUSI KOHCTPYKLIMOHHBIX MaT€pHalIOB», HEOOXOAUMBI JIst
HOJArOTOBKU U CJIa4d TOCYAapCTBEHHOr'0 9K3aMeHa, a TAK)KE JJIs TOATOTOBKHU BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThI.

4. Conepxanue TUCHUILTUHBI
TemaTuyeckuii miIaH AUCIUTUTHHBI JTsI OUHOM (OopMBbI OOy4eHHST B 3 ceMecTpe MPeICTaBICH
B Tabnume 2

Tabmuua 2 — Tematnueckuii I1aH TUCHMITIIMHEI 10 0YHOH popme oOydeHus B 3 cemecTpe
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Pa3nen 1. ATOMHO-KpHCTAUIHYECKOE 11 8 4 5 2 3 Onpoc, JIB*,

CTPOEHHE BellecTBA Tect*

Tewma 1: BBegenne. Kpucramnmaeckoe 1 1 1 Omnpoc,

CTPOSHHE METAJIJIOB. Tect*

Tewma 2: ®opMupoBaHUE CTPYKTYPBI Onboc

MeTallIa Npyu KpUCTAIUIU3alHH. 2 1 1 - 1 P %

Tect
Tema 3: ®a3wl U CTPYKTYpa B Ompoc, JIb*
4 3 1 1 1 1 *
METAJUIMYECKUX CIJIaBax. Tect




Tewma 4: ®opMupoBaHuE CTPYKTYPBI

Ompoc,JIb*,
CIUIABOB MPY KPUCTAJUIU3ALHH. 4 3
Tect
Paznen 2. ledopmanus u
af melflng) METa.:non 5 4 Ompoc, JIb¥,
paspy ) Tect*
Tema 1:MexaHnndeckne CBOHCTBA 3 3 Ompoc, JIb*
METaJIOB Tect*
Tewma 2: Buapl HanpspkeHUH, ynpyras u Onpoc
TuracTudeckast eopMarivsi METajIoB. 2 1 ’
Aepopman JIB* Tect*
Paznen 3. Kene3o n cnuiaBbl Ha ero
A Ompoc, JIb*,
OCHOBeE 21 16 "
Tect
Tema 1: KomnonenTs! u a3l B
CUCTEME XKeJIe30-YTIIepO 3 2 Onpoc,
’ Tect*
Tewma 2: JluarpamMma cOCTOSIHUSI
JKeJIe30-IIEMCHTHT 7 6 Onpoc,
' Tect** P3
Tema 3: Uyryn Omnpoc,
5 4 *
Tect
Tema 4: Ctanu. CTpyKTypHBIE KIaCChl Onpoc
JISTUPOBAHHBIX CTAJICH. 8 6 ’
P Tecr** P3
Paznen 4. OcHoBBI TeOpuH 16 10 Onpoc, JIb*,
TEePMUYECKOii 00padOTKH CTAIU Tect*
Tewma 1: IlpeBpaiienus B cTajiIX NpU 3 5 Omnpoc,
HarpeBe " OXJIAKICHUH Tect*
Tema 2: TexHomOrNs TEPMUYECKON 8 5 Onpoc, JIB*
00paboTKHu Tect** P3
Tema 3: TexHOIOTHSI XUMHUKO-
. N Ompoc,
TEPMHUUYECKON M TEPMOMEXaHUIECKON 4 3 * "
JIb*Tect
00paboTKu
Pazaen S. [{BeTHBIE CIIABBI 15 12
Tema 1: Menp u criaBel Ha €€ OCHOBE v 6 Ompoc, JIb*
Tect*
Tema 2: AnmroMuHUI U CIUIABBI HA €TO 5 4 Onpoc, JIb*
OCHOBE Tect*
Tema 3: CrutaBel Ha OCHOBE MarHus, 1 1 Ompoc,
THUTaHa Tect*
Tema 4: AHTU(GPHUKIIMOHHBIE CIIIABBI 4 3 Omnpoc, JIb*
Tect*
Pa3nen 6. MaTepuaJibl M CIIaBBI € 15 12 Onpoc, JIB*
0CO0OBIMH CBOWCTBAMH Tect*
Tema 1: Marepuaisl BEICOKOI
IIPOBOJAMMOCTH U BBICOKOT'O 6 6 Ompoc, JIB*
%
COIIPOTUBJIEHUSA Tect
Tema2: MarHUTOMSTKHE CIIJIABBI. 3 3 Ompoc, JIb*
Tecr*
Tema 3MarHuToTBepAbIC CIIJIABHI 3 3 Ompoc, JIb*
Tecr*
Tema 4:qudseKTpudecKue 2 2 Ompoc,




MaTepHuabl Tect*
Paszgea 7. Hemerasinmyeckue Ormpoc,
6 6 2 *
MaTepHaJIbI Tect
Tema 1:0co0eHHOCTH CTPOCHHUS . Omnpoc,
2 2 *
Tect
Tema 2:TepmorutacTuuHbIE Omnpoc,
2 2 1
TTOJTUMEPHI Tect*
Tema 3:PeakrtoracTsl Ompoc,
2 2 1 *
Tect
Kontposus 36u.
BCero 144 | 68 | 34 | 17 | 17 | 76

Aud. 3auer- 3 cem.

* P3 — pemenune 3a1a4, JIb — moaroroska raboparopHoit paboTel; TecT — moAroToBKa K

TCCTUPOBAHUIO.

TemaTnueckuil miaad AMCHUIIIAHBL A1 OYHOM (bOpMLI O6y‘IeHI/I$I B 4 CEMCCTPC IMPCACTABJICH B

Tabaure 3

Tabmuna 3 — TemaTHdecKuii IJIaH TUCIUILIMHEI 0 04HOU (hopme 0OyueHus B 4 cemecTpe
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Pazaen 8. OcHOBBI MeTANLTYPIrU4ecKOro 4 5 5 ) ) 2 Ompoc,
NMpPou3BOACTBA Tect*
Tema 1: cOBpeMEHHOE COCTOSTHUE Onpoc
METaILTypTUIeCcKOro IPOU3BOJICTRA. 2 1 1 - - 1 TeE T*’
ITponsBoACTBO UyryHa
Tema 2: IIpou3BOJACTBO CTAN U IIBETHBIX 2 1 1 1 Ompoc,
CILIaBOB Tect*
Paznen 9. OcHOBBI IUTEHHOTO Ompoc,
NMPOU3BOACTBA. 10 6 2 4 - 4 T13*,
Tect*
Tema 1: dusnveckue OCHOBBI MPOU3BOACTBA Ompoc,
oTiIMBOK. M3rotosiienre OTIMBOK B 5 3 1 2 - 2 [13*
recyanblie (popmel Tect*
Tema 2: M3roToBIeHNE OTINBOK Ompoc,
CHELUAILHBIMHI CIIOCOOaMU JINTHS. 5 3 1 2 2 [13*
Tect*
Pa3nen 10. OcHOBBI 00PaGOTKH METAJIJIOB Ompoc,
JAaBJIeHUEM 10 6 2 4 - 4 137,
Tect*
Tema 1PHu3nKO-MeXaHUIECKHNE OCHOBEI
00pabOTKK METAILIOB JIaBJICHHEM 5 3 1 2 - 2 O*np OC’*
II3 Tect
Tema 2:M3roroBneHue 5 3 1 2 2 Ompoc,
MAaIIHHOCTPOUTEIBHBIX MTPOQHUIICH. 13" Tect*




Pazgen 11. OcHOBBI CBAPOYHOTO Onpoc
NPOM3BOJCTBA 14 8 2 6 - 6 H3*TGC”1’“*
Tema 1: OU3UKO-XUMHYECKHE OCHOBBI Onpoc
9
MOJTYYCHHUS CBAPHBIX COCTMHEHUI 5 3 1 2 } 2 13 Tect*
Tema 2: JlyroBasi cBapka IutaBIeHHEM.
Ompoc,
TexHonormyeckne 0COOEHHOCTU CBAPKU 5 3 1 2 - 2 3" Tect*
Pa3NUYHBIX METAJIOB U CIUIABOB.
Tema 3:TexHOIOrMYHOCTH CBAPHBIX 4 2 2 Ompoc,
COEIMHEHHIA. I13"Tecr*
Paznen 12.®du3nKo-MexaHHYeCKHe Onpoc
OCHOBBI 00Pa0OTKH KOHCTPYKIHOHHBIX 72 10 | 10 | 22 - 40 H3*TGC”1’“*
MATEPHAJIOB pPe3aHHeM.
Tema 1: Metoas! hopmMooOpa3oBaHUS 9 1 1 3 Omnpoc,
MOBEPXHOCTEHN JICTAICi MAIIIHH. ) ) TecT*
Tema 2: IHCTpyMEHTANIbHBIE MaTEpUAIbL. Orpoc,
9 1 1 - - 4 Teer*
Tema 3: Mertamnopexxyiie CTaHKH. 14 6 1 4 4 Omnpoc,
i I13"Tect*
Tema 4: O0paboTka 3aroTOBOK Ha TOKapHBIX, Onpoc
CBEPIMIIBHBIX, (PPEe3epHBIX, 34 18 4 14 - 16 H3*%)eCT’*
3y0000pabaThIBAIOIINX CTAHKAX.
Tema 5: O6paboTKa 3arOTOBOK Ha Omboc
UM OBaNBHBIX CTaHKax. MeTobl 5 1 1 - - 4 Telg T*’
OTJICIIOYHOMN 00pabOTKH:
Tewma 6: TexHonormueckrne 0COOEHHOCTH 0
v 11
MPOEKTUPOBAHMS M U3TOTOBJICHUS JAeTalel 2 4 n3* ,lfjoc’ %
13 KOMIIO3UITMOHHBIX MaTCpHaJIOB. et
uToro 108 51 | 17 | 34 - 57 36
JK3aMeH - 4 cemecTp
Temaruueckuil TUIaH JUCHUILTUHBI TSI 3209HON (hOpMBI 00y4YeHHs MpecTaBlieH B Tabmuie 4
Tabnuia 4 — TemaTrueckuii MIaH JUCIUILTMHBL UTSI 3209HON (YOPMBI 0O0yUYeHUS
KonrakTHas
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Pasnes 1. ATOMHO-KpHCTALIHYECKOE
o P 16 16 Onpoc
CTpPOEHME BellecTBa
Tewma 1: Bregenne. Kpucrammnieckoe
5 P 4 4 Ormpoc
CTPOCHHE METAJLIOB.
Tema 2: ®opMupoBaHuE CTPYKTYPBI
MeTayuIa IPH KPACTAIUTH3AINH. 4 4 Ompoc




Tema 3: ®a3sl U CTPYKTYpa B

4 4 Ormpoc
METAJJTMYECKUX CIIIaBax.
Tewma 4: ®opMupoBaHUe CTPYKTYPHI 4 4 Onpoc
CIUTABOB NIPY KPUCTAJUIN3AIIUY, poc,
Paznen 2. ledpopmanus u pa3pyuienue
A Aepopman paspy 18 18 Omnpoc
METAJLIO0B.
Tema 1:Mexanndeckne CBOHCTBA 9 7 Ompoc
METaJIJIOB
Tewma 2: Buasl HanpspkeHud, ynpyras u 9 9 Ompoc
mIacTrdeckas eopMariisi METaIoB.
Paznen 3. 7Kes1e30 u cnjiaBbl Ha ero
. 22 20 | Ompoc
OCHOBeE
Tema 1: KomrnoHeHTH! 1 (ha3bl B cucTEME
5 5 Omnpoc
JKEJIe30-YTIIepPO.
Tema 2: JluarpaMma COCTOSIHUS 5KE1€30-
Jluarp 5 5 Omnpoc
LIEMCHTHT.
Tema 3: Uyryn 6 4 Ormpoc
Tema 4: Ctanu. CTpyKTypHBIE KJIaCChHI
PYKTYPHBIC 6 4 Omnpoc
JISTHPOBAHHBIX CTAJICH.
Pasnen 4. OcHoBbI TEOpUM
1 . P 18 16 Omnpoc
TePMHUYECKOH 00padOTKH CTAJIH
Tema 1: IIpeBpareHus B cTaisx Mpu
DEBpatll p 6 6 Omnpoc
HarpeBe U OXJIAKICHUH
Tema 2: TexHonOrust TEPMUIECKOM
6 6 Omnpoc
00paboTKn
Tema 3: TexHOIOTHUSI XUMHUKO-
TEPMUYECKOH H TEPMOMEXaHHYECKON 6 6 Omnpoc
00paboTKu
Pasznen 5. IIBeTHbIe CIIABEI 16 14
Tema 1: Menp ¥ cIijlaBel Ha €€ OCHOBE 4 3 Onpoc
Tema 2: AMOMUHH U CIIaBBI HA €T0
4 3 Omnpoc
OCHOBE
Tema 3: CriaBel Ha OCHOBE MarHus,
4 4 Ompoc
TUTaHA
Tema 4: AHTU(OPUKIIMOHHBIE CIIIABHI 4 4 Onpoc
Pa3znen 6. MarepuaJibl M CIJIABBI C
A puan 15 15 Ompoc,
0CO0BIMM CBOMCTBAMM
Tema 1: Marepuasns! BEICOKOI
MIPOBOJIMMOCTH U BBICOKOTO 6 3 Ompoc
COTIPOTHUBJICHUS
Tema2: MarHUTOMSTKHE CITIaBBI. 3 4 Ormpoc
Tema 3MarHuToTBepible CIIaBbI 3 4 Onpoc
Tema 4:audnexTpryecKue MaTepruasl 2 4 Omnpoc
Paszpnen 7. Hemeraniuyeckue
e 8 8 Onpoc
MaTepHaJIbl
Tema 1:0co0eHHOCTH CTPOCHHS . 2 2 Onpoc
Tema 2:TepMoIIacTHUHBIE MTOJIUMEPHI 3 3 Omnpoc
Tema 3:PeakromiacTbl 3 3 Onpoc
Pa3ngen 8. OCHOBBI MeTA/LLTyprH4eCKOro
o yp 4 4 Ompoc
MPOU3BOACTBA
Tema 1: COBpeMEHHOE COCTOSTHHE
METaJJIyprHYeCKOro MPOr3BOICTBA. 2 2 Onpoc
[TowusBoncTBO UyryHa
Tewma 2: [Ipon3BOACTBO CTAMU U LIBETHBIX
p B! 2 2 Ompoc

CIIJIaBOB




Pa3zgen 9. . OcHOBBI JIUTEITHOTO 10 10 Ompoc
NMPOU3BOACTBA.
Tema 1:@u3nveckre OCHOBBI
MPOM3BOJCTBA OTIMBOK.M3roroBnenue 5 5 Omnpoc
OTIIMBOK B TecYaHble (POPMBI
Tema 2: M3roToBiIcHHE OTIHMBOK 5 5 Ompoc
CHeHAIbHBIMHU CIIOCOOAMH JIUThSL.
Pa3gen 10. OcHoBbI 00padoTKH 10 2 ) 6 Onpoc
METAJIOB 1aBJeHHEeM
Tema 10Ou3NKO-MEXaHUYECKHUE OCHOBBI 5 5 Ompoc
00pabOTKN METAJNIOB JIaBJICHUEM P
Tema 2:1zroroBnenue
MAaIIMHOCTPOUTENBHBIX TTPOIIIEH. 5 5 Onpoc
Pa3znen 11. OCHOBBI CBAPOYHOTO 14 4 2 2 10 Ompoc
MPOU3BOACTBA
Tema 1: ®U3NKO-XUMUYECKHUE OCHOBBI
TIOJTy9€HHUs CBAPHBIX COETMHEHHUIM 5 5 Onpoc
Tema 2: JlyroBas cBapka IjiaBiIcHHEM.
TexHONMOrMYeCKHe 0OCOOCHHOCTH CBAPKH 5 - 5 Omnpoc
Pa3IMYHBIX METAJIOB ¥ CIUIABOB.
Tema 3:TeXHONOrMYHOCTH CBAPHBIX
COeIMHEHHIA. 4 i i 2 Onpoc
Paszgen 12.@usnko-MexaHn4ecKkue
OCHOBBI 00pPa0OTKN KOHCTPYKIUOHHBIX | 72 2 72 Omnpoc
MaTepHaJIOB pe3aHueM.
Tema 1: Metonsl popmooOpazoBaHus
[IOBEPXHOCTEHN AETANIEH MAllIMH. 10 Onpoc,
Tema 2: lHCTpyMeHTaJIbHBIE MaTEpUaIbI. 10 Onpoc
Tema 3: MetamtopexyIiye CTaHKH. 10 Ormpoc
Tema 4: OOpaboTKa 3arOTOBOK Ha
TOKapHBIX, CBEPIIMIIBHBIX, (PPE3EPHBIX, 16 Omnpoc
3y0000pabaThIBAOIINX CTAHKAX.
Tema 5: O0paboTka 3aroTOBOK Ha
HmH(bOBanI)HLIX cTa"Hkax. MeToabl 16 Onpoc
OTJIEIIOYHOM 00paboTKH:
Tema 6: TexHonornueckrne ocoOEHHOCTH
MMPOEKTUPOBAHUS ¥ U3TOTOBJICHUS
I;[eTaneII;I 13 KOMITO3UIIHOHHBIX 10 Onpoc
MaTepHasoB.
UTOrO 252 22 10 2 10 | 230
JK3aMeH - 3Kypc
Jlexyust
Paccmampueaemvie  sonpocei. [Ipenmer, wenum W 3agadud  JIUCIUILIIMHBI

((MaTCpI/IaJ'IOBCI[eHI/IC U TCXHOJIOTHUA KOHCTPYKIMOHHBIX MATCPHAIIOBY. Mecto JUCHUIIIIMHBI B
CUCTEMEC TEXHHUYCCKHUX HaYyK. CprKTypa, COACPKAaHNEC OUCHUIINIMHBI M €€ B3aUMOCBA3b C

APpyruMunu y‘-ICGHBIMI/I JAUCIMIIIIMHAMU.

OOmiasi xapakTepUCTHUKa U CTPYKTYpHBIE METOJbl MCCIENOBAaHUS METaIoB. ATOMHO-
KpHUCTaJNTNYECcKasi CTPYKTypa MeTaiuioB. JleekTbl KpucTauindeckoi peméTku MeTaoB;

Tema 1.2. ®opMmupoBaHH€e CTPYKTYpPbI METAJUIA IPU KPUCTAJIN3ALINN.

10




Jlexyus

Paccmampueaemvie  onpocui. I'omorenHass KpucTaIU3aLMS. I'ereporennas
kpuctaymm3anus. JHepruss ['m66ca. LlenTpel kpuctammm3amuu. Poct kpucramioB. CtpoeHue
METAJJIMYECKOro ciuTKa. Bennunna 3epua. Moaudunuposanue. [lonumopdHbie npeBpaiieHus.
VYcnoBust poTeKaHus MPEBPaICHH.

Tema 1.3. da3wl U CTPYKTypa B METAJUTMYECKUX CIUIABaxX.
Jlexyust

Paccmampusaemvie  6onpocui. TBEpaple  pacTBOpPHI  3aMEIICHUS, BHEAPECHUS,
VIOPSAOYCHHBIE, HEYMOPSIOUYEeHHbIe. YclIoBHs 0oOpa3oBaHHs. XUMHYECKHE COCAHMHEHMS,
WHTEepMeTaInueckue, 3aekTpoHHsie. Pasbl Jlaeca. CTpyKTypa CILIaBOB.

Temal. 4. ®opMupoBaHHE CTPYKTYPHI CILIABOB IIPU KPUCTAIIIN3ALMY.
Jlexyus

Paccmampusaemvie eonpocwl. Ilpounecc kpucraiumzanuu U (a3oBble NPEBpPAICHUS B
crutaBax. DuyKkTyanus KOHUEHTpauuu. Buamanmrerrosas crpykrypa. I[IpuHnun pazmepHoro u
CTPYKTYPHOTO COOTBETCTBHUS. Jluarpammbl ¢a3oBoro paBHOBecHs. JluarpamMma COCTOSHUS
CIUIaBOB, 00pa3yloLUX HEOrPaHUYEHHbIE TBEPbIE PACTBOPHI JlnarpaMMbl COCTOSIHUS CILJIaBOB,
oOpa3ylomux OrpaHUYeHHbIe TBEpHAbIE pacTBOphl. JluarpamMmbl COCTOSSHUSL — CIUIABOB,
KOMITIOHEHTbI KOTOPBIX UMEIOT MOJIMMOP(HbBIE MPEBPAILIECHUS.

JlaGopaTtopHble padoTsl pa3aena 1:

Jlabopamopnasa paboma 1.2. Tema: «Muxpockonuueckuii mMemoo uUcciedo8aHus Memaiios u
cnnasos. (Mukpoananus)».

Cooepoicanue 3anamust.

OCBOHTH TEXHOJIOTHIO MPUTOTOBIICHUS MUKPOILIH(OB, H3YIUTh MHKPOCTPYKTYPHI IITHU(OB 10 U
nociie TPaBJCHHUS TPHU TIOMOIIM METAIOrpaUuecKoro MHUKPOCKOMA. YSICHUTh MPHUHIIUI
BBISIBJICHHSI CTPYKTYP U IPAKTHYECKOE 3HAYCHHUE JaHHOTO METO/1a.

Camocmosmenvnas paboma noo pykogoocmeom npenooasamerns (CPII)
Ilpumepvr npaxmuyeckux 3a0anHuli U camu 3A0AHUS NPUBOOAMCS 8 YYEOHO-MemoOUYecKOM
nocoouu no OUCYuniuHe.

KoumponvHuie 6onpocwl

1. Yro Takoe MakpocTpyKTypa?

2. Kakumu criocobamu H3ydar0T MaKpOCTPYKTYpy?

3. Jlisg kakux 1esneil NpUMEHSIOT aHaIu3 MaKpOCTPYKTYpPhI?

4. Kak moarotaBivMBarOT 00pa3iibl 1T MUKpOaHaIu3a?

5. Kak BBISBISIOT: a) MAKPOCTPYKTYPY; 0) MAKPOCTPOEHHUE JIUTOTO CIIJIaBa; T') BOJIOKHUCTOE
CTpOEHHE CTaJH; /1) TIIyOMHY 3aKaJIECHHOTO U IIEMEHTOBAaHHOTO CJI0€B?
61. Kakue 3amaun pemaroT ¢ IOMOILbIO MUKpOaHan3a?

7. CTpoeHuEe METAJIJIOB U UX CBOMCTRBA.

8. B ueM 3akitouaeTcs METOAMKA MPUTOTOBICHHUSI MUKPOILITU(HOB?

9. Kakue peakTHBBI IPUMEHSIOTCS 17151 00paOoTKH miuda?

10.Yto Takoe nomumopuzm?

11.Yto Takoe aHU30TpOIIHS?

12.IeheKkThl KPUCTAIITMYECKOTO CTPOCHHUSL.

13.YcnoBust oOpa3zoBaHusi TBEPABIX PACTBOPOB.

14.0OxapakTepu3yiTe 3BTEKTUUECKOE MTPEBPAIICHHUE B CIIABaX.
15.0xapakTepusyiTe 3BTEKTOMIHOE TPEBPALICHHUE B CIIIaBaX.
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Jlureparypa [1,2,3]
Paznea 2. lepopmanus u pa3pyuieHne MeTalJIOB.

Tema 2.1. lebopmarus u pa3pyiieHre METaIoB.
Jlexyus

Paccmampueaemuvie sonpocur.
Bunbl HanpsokeHuid, ynpyras u mactudeckas aedopmanus metauioB. Tekctypa nedopMaiuu.
JedopmanimonHoe ynpo4YHEHHE MOJUKPUCTAIIMYECKOro Metauia. (CBepXIIaCTHYHOCTD,
CBEpXILIaCTHUYECKask CTPYKTypHas nedopmanus. Paspymenue meramios. TpaHCKpUCTAUTUTHOE U
MHTEPKPUCTAIUIUTHOE pa3pyllieHHue. XJIaJHOJIOMKOCTb, KPUTHYECKasi TeMIlepaTypa XpYIKOCTH,
MOpOT  XJIQJHOJIOMKOCTH. BnmsiHHMEe HarpeBa Ha CTPYKTYpY JIeOpMHPOBAHHOTO METaJlIA.
BosBpat, nonuronusanus, nepeKprcTauiM3ainus. XoJoAHas U ropsiuas aegopmarius.

Tema?2.2. MexaHHM4eCKHE CBOMCTBA METAINIOB
Jlexyust

Paccmampueaemuvie sonpocur.
OO0mias xapakTEepUCTHKAa MEXAaHUYECKUX CBOMCTB. KOHCTpYKTHBHAs MPOYHOCTh METANIMUYECKHUX
MarepuanoB. MexaHUUYecKHe CBOMCTBA, ONpENeIseMble NIpPU CTaTHYECKUX Harpy3kax Ha
pacTsbKeHUe, cKaTue, u3ruod, BA3KOCTb paspylieHus. TpeumHocToikocTs. TBEPAOCTh METAIIOB
no Ponksemny, bpunemno, Bukkepcy. MukporBepaocts. McnblTaHuss Ipu JUHAMUYECKUX,
LUKJIAYECKUX Harpyskax. [lopor XiagHOIOMKOCTH. YCTaloOCTh, BBIHOCIMUBOCTbH, KUBYYECTb.
N3nammBanue MeTamioB. MeToibl HCIIBITAHUS HA U3HOC.

Jlabopamopmnusie pabom pazoena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooepotcanue 3anamus.

W3yueHne MeETOJOB OINpeneieHuss TBepAOCTH Ha TBepaomepax Poksemna, bpunens,
pUOOpETEeHNE HABBIKOB IOATOTOBKH INPUOOPOB U 00pa3loB AJii H3MEPEHHUS TBEPIAOCTH,
CpaBHUTEIbHAs OLIEHKA pa3IMYHBIX METO/I0B U3MEpEHHUs TBepAOCTU. [I0ArOTOBUTH TBEPIOMEPHI
K MPOBEJCHNUI0 m3MepeHuid. i Kaxaoro oOpasma cHATh He MeHee 10 moka3zaHWil TBEpAOCTH.
OO6paboTaTh MOKa3aHUS COTTIACHO METOTUKE.

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0anuii U camu 3A0AHUS NPUBOOAMCA 8 YUEOHO-MEeMmOOUUecKoM
nocoouu no oucyuniuHe.

KoumponwHule 6onpocwl

1. Ha3oBuTe criocoObl onpesieneH st TBEPIOCTH.

2. KakoBa pa3MepHOCTb TBEPAOCTH, ONPEIEIAEMON PAZTUYHBIMA METOAAMU?

3. Ilo xakoil Gopmyiie onpenensoTcs Yuciaa TBEPIOCTU MPU UCTBITAHUU METalja 10 METoJlaM
bpunenns, Poksenna, Bukkepca?

4. Kak mpoBOMTCS HCIIBITAHUE HAa TBEPIOCTh Ha npudope Pokseria?

5. Onpenenure npuOIMKEHHO TPOYHOCTH CTaNH, uMetoten TBepaocts 41 HRC.

6. Ilo naHHBIM 4YnciIaM TBEpAOCTH HalauTe caMblil TBepabplid Metamt: 4 440 HB, 52 HRC, 71
HRA.

7.0npenenute TBEPAOCTh METAUIMYECKOro oOpasua mno Bukkepcy, ecim npu Harpyske 98 H
MOJIYIUTCSl OTTIEYaTOK C JuHON muaronanu 0,21 mM. MOXXHO 71 TBEpJOCTh JAaHHOTO oOpasiia
u3MepuTh Ha mpudope bpunemsa?

8. IsMeHeHue CTpyKTYpHI CIiaBa Py BO3BpaTe.

9. I3MeHeHue CTPYKTYpPHI CIjlaBa MPHU MOJUTOHUBAIUH.
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10 TemnepaTypHBbIil TOPOT MEXKAY ropsYei U XOJIOJHON MIIACTUYECKOH 1ehOpMaIHsIMH.
Jlureparypa [1,2,3]
Pa3nea 3. 7KeJie30 1 ci1aBbI HA €ro OCHOBE

Tema 3.1Kene30 U CILIABEI HA €TO OCHOBE
Jlexyust

Paccmampueaemvie sonpocul.
KommoHeHThl U ¢a3bl B cUCTeMe JKeae30-yriepoa JluarpaMma COCTOSIHUSL KeEJNe30-IIEMEHTHT.
®da30BbIe U CTPYKTYpHBIC W3MEHEHHUs B CIUIABAX JKENE30-IEMEHTHUT TMOCIE 3aTBEPICBaHUA.
[IpeBpamenuss Gpepputo - KapOUIHON CTPYKTYpHI B ayCTeHHUT. M30TepMuUecKoe MmpeBpalieHue
aycrenuta. llepauTHoe mpeBpamieHue. TepMOKMHETHUECKHUE TUArpaMMbl MEPEOXITAKICHHOTO
aycreHuTa. BiusiHEe yriepo/a ¥ MOCTOSIHHBIX MpUMeECeil: KpeMHHUsI, Maprasiia, cepol u ¢ocdopa
Ha CBOMCTBA CTaJlk

Tema 3.2 YyryH
Jlexyust

Paccmampusaemvie éonpocui.
Cepoiii m Oenbrii yyryHsl. CtpykTypa: (opma TpauTOBBIX BKIIOUEHHHA, MeETaUIMYecKas
marpulia, ¢ochuaHas sBTekTHKA. DeppuTHbIE, (PEPPUTO-TIEPIUTHBIC, MEPIUTHBIC YYTYHBI.
MonuduuupoBaHHble, aHTUQPUKINOHHBIE UyTyHbI. CBOMCTBA, IPUMEHEHHE.
Beicokonpounsle uyryHsl. TexHonorus noixydenusi. CTpykTypa, CBOHCTBa, npuMeHeHue Kopkuii
yyryH. Texnomorusi rpadutusupyromero omxura. CTpykTypa, CBOWCTBA, INPHUMEHEHHUE
CrienuanpHble YyryHbl KapOCTOHMKHE, >KapOIpPOYHbIE, KOPPO3MOHHOCTOWKHE, ayCTEHUTHBIE.
CrtpykTypa, CBONCTBA, IPUMEHEHHE.

Tema 3.3 KoHcTpykunoHHble cTanu. CTpyKTYpHBIE KJIacChl YIJIEPOJUCTBIX U JIETUPOBAHHBIX
cTajiei.
Jlexyust

Paccmampueaemvie éonpocwi. Knaccugukanus crajieit mo coctaBy, CTPYKTYpe, KauecTBY
U Ha3HAYEHUIO. YTIEpOAUCThble CTaJld OOBIKHOBEHHOTO KauecTBa, KayeCTBEHHbIE U
BBICOKOKAUECTBEHHBIE. JIerMpOBaHHBIE KOHCTPYKIMOHHBIE CTainu. Jlerumpyromue 3JI€MEHTHI B
cTayd. BnusiHue nerupyronux 3J1eMeHTOB Ha OJUMOp(HbIE MTPEBPALICHHS] U CBOMCTBA CTaJIEH.
CrpykTypa U CBOMCTBa JIETMPOBaHHOTO (peppuTa U aycTeHUTa. M30TepMudeckoe npeBparieHmne
ayCTEHUTA B JIETUPOBAaHHbBIX cTasIX. CTPYKTypHBIE KJIacChl JIETUPOBAaHHbIX cTayieil. CBoilcTBa 1
IIPUMEHEHHUE.
Ilpakmuueckan padoma pazoena 3

Ilpakmuuecxas paboma 3.1. « Ananusz ouazpammol xHcene3o- yeaepooy

Cooeporcanue 3anamus. VI3yduTb JMHMM, TOYKM M 00JacTH JAMarpamMMbl SKeJIe30-
LEMEHTHUT, €€ (a3l U CTPYKTYpbI; MpEBpallleHHs B CIUIaBaX C pPa3IMYHBIM COJEpKaHHEM
yriepoja IMpH HarpeBaHWW M OXJIaXJAEHUH; npuMeHeHue ¢a3z I'mb0ca M mpaBuiia OTPE3KOB.
Borueptuts auarpammy  kene3o-ieMeHTHT (puc. 17), 0003HaYUTH BCe CTPYKTYpHbBIE
cocTaBisolMe AuarpaMmsl. OTMETUTh Ha AWarpaMMe CIUIaB 33JaHHOIO COCTaBa COIJIACHO
BapHaHTa 3a/1aHns. I1OCTPONTH KPHBYIO OXIKICHHS (B MHTepBanme TemmepaTyp or 1600°C
1018°C) mnu marpepanus B mnTepBaine Temmeparyp ot 18°C no 1600°C, cormacuo 3amanus,
npuMeHss mpaBuio (a3 ['mbOca, W ommcarh MPOIECCH, MPOUCXOJANIME TPHU HArpeBe WIU
oxyaxaeHun. OnpeaenuTb KOJIMYECTBEHHOE COOTHOIIEHUE (Da3 u cojiepkaHue yriaeposa B ¢aszax
IIPU 3a/1aHHOM TeMIiepaType, IPUMEHsS IPaBUIIO OTPE3KOB KOHO/BI.

Jlabopamopuwvie pabomut pazoena 3
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Jlabopamopnas paboma 3.1. « Cmpykmypa u c80Ucmea yeiepooucmulx cmaieiiy
Cooeporcanue 3anamus.

[IpuBecTH HMKHIOIO JIEBYIO YacTh JAMAarpaMMbl COCTOSIHHSI JK€JIe30 — IIEeMEHTUT U
yKa3aTb Ha HEW BEPTUKAIbHBIMU IYHKTUPHBIMHU JIMHUSIMH IOJOXKEHUE HCCIEAYEMBIX CTaJEH.
[IpuBecTu 3apUCOBKU CTPYKTYpP HCCIENYyEMbIX CIUIAaBOB B IMPSMOYTOJBHBIX paMKaxX pazMepoM
60x40 MM c yka3zaHHMEM HAMMEHOBAHMUSA W300pPaKEHHBIX CTPYKTYPHBIX COCTaBJISIOIIUX U
YBEJMYEHUS, IPU KOTOPOM IPOBOAMUIIOCH UCCIEIOBaHUE. YKa3aTh HAMMEHOBAHHE CTAIM U JaTh
XapaKTEpUCTUKY KayeCTBY CTPYKTYphl. IIpm Hammuuu KadyecTBEHHON CTPYKTYpPbl ONPEEIINUTH
BEJIMYMHY 3€pHa, NIPHUMEPHOE COJEp)KAaHUE VyriepoJa MU yKazaTb o00JacTb NPUMEHEHUs
UCCIIEIyeMOTO CIlIaBa B NMPOMBIIUIEHHOCTH. [Ipn Hammumu nedexkTHOl CTPYKTyphl yKasatb,
KaKOBbl IIPUYUHBI UX BO3HUKHOBEHHS, KaK OHA BIIMAET HA MEXaHWYECKUE CBOWCTBA U KAKUM
oOpazom ycrpaHsercs. B  3akiroueHne OTMETUTh  KJIACChl  MCCIENYEMbIX  CTaslei
(10PBTEKTOUTHBIN, IBTEKTOUIHBIN U JP.), UX CTPYKTYPY, KOIUYECTBO (a3 B CTPYKTYpE.

Jlabopamopnas paboma 3.2. «Cmpykmypa u ceoticmea 4y2yHo8»
Cooeparcanue 3anamus.
W3yunuth 1 3apucoBaTh MHUKPOCTPYKTYPbI HUTHU(POB JTUTEHHBIX YyTYHOB, IPUMEHSIEMBIX
IPU M3TOTOBJICHUU JETajel CyAOBBIX M pBHIOONPOMBICIOBBIX MEXaHU3MOB. Onpenenursb
coJiep’KaHue yriiepoja B CBOOOJHOM COCTOSIHUU (B BUJE rpaduTa) U B METANIMYECKOW OCHOBE.
[Ipoananu3upoBaTh CBSI3b MEXAY MEXAHWYECKUMHU CBOWCTBAMU M CTPYKTYypaMH 4YYT'yHOB.
Omnpenenutb o0nactu ux npumeHenus. [loay4uuts y npenoaaBaresns nuiM@ MOPIIHEBOTO KOJbIA
u 1athb oneHKy cTpykTypbl 1o I'OCT 3443-87, ouieHrBaeMble MapaMeTphl.
I'pacur:
- popMma rpapUTOBBIX BKIIFOUECHHI;
- pa3Mep rpaUTOBBIX BKIIIOUCHUH;
- pacnpenesieHue BKIKOYEHU;
- KOJIMYECTBO BKJIIOUCHHIA;
- TUTI CTPYKTYPBI METAIUTUYECKONW OCHOBBI
- KOJIMYECTBO MEPINTa;
- CTENEeHb AUCIIEPCHOCTH.
®dochumHas IBTEKTUKA:
- pacnipezieNieHue;
- TUAMETp SYEEK CETKH;
- TUTOIIA/1b HAUOOJIBIINX BKIIFOUCHH.

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0anuii U camu 30A0AHUS NPUBOOAMCA 8 YUEOHO-MemOoOUdecKom
nocoouu no OucCyuniuHe.

KoumponwHule 6onpocwl

1. laiite onpenenenue ¢pazam Gepput U ayCTEHUT.

2 [aiite onpenenenue ¢azaM MepiuT U IEMEHTHUT.

3 Yto Takoe neneOypurT.

4 Kakoe npeBpartieHue nporucxoaut 1o juanu ECFauarpammbi?

5 Kakoe npeBpaitenue npoucxoaut no suanu PSK anuarpamMmer?
6 I1o kakoil IMHUYU JUarpaMMbl MOXHO TTPOCIICINTh U3MEHEHHE KOHIIEHTPALIMU  YIJIEpOJa B
ayCTEHMTE B MPOILIECCe OXIIAKICHUA?

7. CKOJIBKO yrJIepo/ia COJECPKHUTCS B IEpauTe?

8. CKOJIBKO yTaepoaa COAepKUTCS B Jene0ypure?

9. IlpeBpaiieHus B CTaau Ipu PaBHOMEPHOM HarpeBe.
10.IIpeBparienus B cTany Ipu paBHOMEPHOM OXJIAXKIEHUU.
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11. Yraeponucteie ctanu (onpeaeneHnue, MapKupoBKa).

12 Kak knaccupuiupyroTcs CTaiy 1Mo CTpyKType?

13 BausiHue Koau4ecTBa yriepoia U BEIMUMHBI 36pHa HA MEXaHUYECKHE CBOMCTBA CTAJIH.
14.0npeneneHne CTPyKTYPHBIX COCTABISIONINX CTAJICH.

15./ledexTHBIE CTPYKTYPHI B CTAJISX.

16.1IpumeHeHre YyriaepOIUCThIX CTATICH.

17.Ha3oBuTe BUIBI IPUMECEH B CTAISAX U JAMTE UX KPATKYIO XapaKTEPUCTHUKY.
18.Yem onacHbI KpaCHOJIOMKOCTb U XJIaTHOJIOMKOCTb CTaju?

19.Kakue cranu OTHOCATCS K JIETUPOBAHHBIM?

20.HazoBuTe ciocoObl Ki1accupUKAIMK CTaJICH.

21 Knaccuguxanus ctajiy 1o KauecTBy.

22 .KakoBa 0COOEHHOCTb KIacCU(UKALMHY KaUeCTBEHHBIX YIIIEPOIUCTBIX CTaleH.
23.Kak MapkupyroTCs JIErUpOBAHHbBIC CTATH?

24.BnusiHue JeTUpYyIOIUX 3JIEMEHTOB Ha MOJIMMOP(HbIE IPEBPAILEHUs U CBOMCTBA CTaJIEH.
25.CTpyKTypHbIE KJIacChl JIETUPOBAHHBIX CTaJIEH.

26. B ueM pa3HuLIa MEXIY NEpeeIbHBIMU U JIMTEHHBIMU YyT'YHAMU?

27. Kakum (akropom ompenensercs: popma CyniecTBOBaHHS yriiepoja B YyryHax?
28. Kakyto posib urpaetr MarHuii ¥ HUepHil B BBICOKOIIPOYHBIX UyI'yHax?

28. Kakue XMMHUECKHE AIEMEHTHI yIIydllIaloT JIUTEHHbIE CBOMCTBA UyTryHa?

30. Uem onpenensiercsa otOenrBaHue yyryHa?

31. KakuMy XMMUYECKUMHU JIEMEHTAMU JIETUPYIOTCS 4yT'YHBI?

32. Ot KaKuXx yclI0BUH 3aBUCUT METAJUIMUECKAsE OCHOBA KOBKMX YYT'YHOB?

33. Knaccu¢ukanus 9yryHoB 1o ¢popme rpaduTOBBIX BKIIOUCHUI.

Jluteparypa [1,2,3]

Paznen 4. OcHOBbI TeOPpHUM MW TEXHOJOTMH TEePMHUYECKOW W XHUMHUKO-TEPMHYECKON
00padoTKu cTaIN

Tema 4.1 OCHOBBI TEOPUH TEPMUUECKOM 00pabOTKH CTaN
Jlexyust

Paccmampusaemvie  6onpocwl.  IlpeBpaimienus GeppUTHO-KApOUIHONM  CTPYKTYphl B
ayCTCHHUT.
[TpeBpamieHuss nepeoxyaxIEHHOro aycreHuTa. J(MarpaMMa HM30T€PMHYECKOIO IPEBpAILECHUS.
MapTeHcuTHOE TIpeBpallleHHe B CTajH. [Ipomexxyrounoe (OeHHUTHOE) TMpEeBpalleHUE.
TepMOKHHETHYECKHE TUarpaMMBbl NIPEBPAILEHUS IEPEOXIIAKACHHOT0 aycTeHuTa. [Ipespamenus
MapTEHCUTA U OCTATOYHOI'O ayCTEHUTA MpHU Harpese (oTmyck cranu). Koarynauus kapOouaos.

Tema 4.2 Texnonozus mepmuyeckot oopabomxu cmaaiu
Jlexyust

Paccmampueaemvie éonpocwi. OTxur lpoaa: aud¢y3MOHHBIN, peKpUCTANIN3ALMOHHBIH,
BBICOKUU OTITYCK, JJIS CHSATUS OCTaTOYHBIX HampsbkeHuil. Omxur 11 pona: moJIHbIN, HETIOTHBIN,
n3orepmuueckuif. Hopmammzarusa. 3akanka. BeiOop TemmepaTypbl, OXJIaxAarolIel Cpenbl.
3akanuBaeMOCTh U POKaIuBaeMoCTh. CrocoOsl 3akanku. OTHyCK: BBICOKUIA, CPETHUMN, HU3KUIA.
HedexTsl, BO3HHKAWIIHME, TPH TepMHUEeCKor o0paboTke cramu. TepMomMexaHudecKas
00paboTka: HU3KOTEeMIIepaTypHasi, BRBICOKOTemnepaTypHas. [loBepXHOCTHasI 3aKaiKa.

Tema 4.3 XumMHuKO-TepMUUecKas 00paboTKa.
Jlexyust

Paccmampueaemvie 6onpocwi. Ilponeccel, TpPOTEKAOMUE MPH XUMHKO-TEPMHUYECKOM
obpabotke. llemenTarus, MexaHU3M 00pa30BaHUS W CTPOCHHE HUTPOIIEMEHTOBAHHOTO CJIOSI.
TexHONOTHS Ta30BOM LEMEHTAIlMM W TBEPAbIM KapOropuzaTopoM. Tepmuyeckas oOpaboTka
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MOCJE LEMEHTAalMU.U CBOWCTBAa LEMEHTOBAaHHBIX Jeraned. Hurpouemenrauus. TexHomorus,
Ha3Ha4YEHHUE. A3zotupoBanue. TexHonorusi, Ha3HaueHue. [luanupoBanue. TexHoorHs,
HazHadyeHue. bopupoBaBHue, cunumnupoBanue. uddy3nonnas MeTamIu3amus.

Jlabopamopuuvix pabom pazoena 4:

Jlabopamopnas paboma 4.1. « Tepmuueckas obpabomxa y2nepooucmuix cmaneiny
Cooepoicanue 3anamust.

[TonmyunTts oOpazenr W3 OTOXOKEHHOW cTamu Mapku Y10, 3a4uCTUTh HA HAXKAAYHOU
HIKypKE MOBEPXHOCTh 00pa3iia ¢ OJJHOW CTOPOHBI U Ha HEl MPOU3BECTH ONpeIeTIeHIE TBEPJOCTH
no Pokeemny (mkana B).2. I[lpurotoBurh numd u uccienoBath CTPYKTYpy oOpasla moj
MUKpOcKoroM. COCTaBUTh PEKUM 3aKaJIKU U IPOU3BECTH 3aKaJIKy 00pasiia 1o 3TOMY PEKUMY.
C omHOI CTOPOHBI 3aKAJIEHHOr0 00pasla yIaluTh 00e3yrJIEpOKEHHBIA CJIOH, MOJTY4YEHHBIH B
Ipolecce HarpeBa IMoj 3aKajKy — cHavajaa HalmMIbHUKOM, a MOTOM HAaXKJAa4HOM MIKYpKON — U Ha
3TON MOBEPXHOCTHU MPOU3BECTH OlpeneaeHue Teepaoctu no Poksemny (mkana C). [lpuroroButh
nuiid ¥ UCCIIeIoBaTh €ro CTPYKTYpPY IMOJ MHKPOCKONOM. B Hawane mpuroroBieHus uuiuda
HEOO0XOIMMO YIIAIUTh C TMOBEPXHOCTH 00e3yrieposkeHHbIH cioi. COCTaBUTh PEXUM OTIYyCKa U
M0 HEMY MPOU3BECTH OTIYCK 3aKajJeHHOro oOpasia. 3a4iCTUTh MOBEPXHOCTh 00pa3ia ¢ OJAHON
CTOPOHBI Y IPOU3BECTH HA HEH orpeaeneHue Tepaocty no Poksemny (mkana C).

Camocmosamenvras paboma nod pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0anuii U camu 3a0AHUS NPUBOOAMCA 8 YUEOHO-MEMOOU4ecKoM

nocoouu no oucyuniuHe.

Koumponvnvie sonpocwi

1. B uem 3akmrouaercs TepMooOpaboTKa cTanu, €€ OCHOBHBIE BU/IBI.

2. TemmepaTypsl, COOTBETCTBYIOIIME KpUTHYECKMM TO4YKaM (Aci, A1, Acs, A3, Acm) mo
muarpamme Fe — FesC.

. IIponiecc n3MeHeHus CTPYKTYpBI CTAJIM IIPU HArpeBe O TEMIEPATYPHI 3aKAJIKH.

. Kak Bnusier nmeperpeB u HEZJOTPEB CTAIM HAa €€ MEXaHUYECKUE XapaKTePUCTUKN?

. KakoBa 1ienp BBIIEPKKH JeTallel IPU TEMIIEpaType Harpesa?

. Onummure mpouecc U3MEHEHHs CTPYKTYPBI CTaJId IPU OXJIAXKIEHUU C Pa3IMYHON CKOPOCTHIO.

. Oxnaxxgaromue cpeibl, UCTIONb3YIOIIUECs IPU TEPMHUECKO 00paboTKe.

. CTpyKTypa cTajau 1 ee MEXaHHYEeCKUe CBOWCTBA MOCIIE 3aKAJIKU U OTITyCKa.

. Cranu noasepraeMble OBEPXHOCTHOM 3aKalKe.

10.Ha3znaueHne XMMHKO-TEpPMHUECKON 00pabOTKH.

11.TexHosorus nemMeHTaluu, CTpPyKTypa U CBOMCTBA HEMEHTUPOBAHHOTO CIIOS.

12. TexHOJIOTHS a30TUPOBAHHUSL, CTPYKTYpa U CBOMCTBA a30THPOBAHHOTO CJIOA.
13.HuTponieMeHTanys U UaHUPOBAHUE, TEXHOJIOT s, HA3HAUEHUE.

14. Texnomorus TEPMOMEXAHHUYECKON 00paboTKu: HHU3KOTEMITEpaTypHOI,
BBICOKOTEMIIEPATYPHO.

O 00O L A~ W

JIutepatypa [1,2,3]

4 cemecTp
Paznea 5. [IBeTHBIE CIJIABBI

TemaS.1 Meab u criiaBbl Ha €€ OCHOBE
Jlexyust

Paccmampueaemvie sonpocel. JlaTyHU IPOCTBIC U CIOXKHBIC: eOPMUPYEMBIE, TUTCHHBIE.
BinusHue 1nuHKa Ha MeXaHWYECKHE CBOWMCTBa JaryHell.  bpoH3wsl. Bnusgaue omnoBa Ha
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MeXaHu4eckue cBoiictBa Opon3. Kiaccudukanus: oJOBSIHUCTHIE, alIOMUHHEBBIC, KPEMHHUCTHIE,
CBUHIIOBBIE, OEpUILTUEBbIE, XPOMUCTbIE, HUKeNeBble. CBOICTBA, MPUMEHEHHE.

Tema5.2 ATOMUHHUI U CIUIaBbl HA €M0 OCHOBE
Jlexyus

Paccmampusaemvie 6onpocwi. Anmromunuii. Knaccudukamus aatOMHUHHEBBIX CILIABOB.
Crutasel sureitabie: Al - Si, Al - Cu, Al — Mg, xaponpounsie. [lehopMupyembie TEPMUUECKH
YOpOYHSIEMbIE: JTypaJlOMHHBI, KOBOYHBIC, BBICOKOIIPOYHBIE, JKapONPOYHBIC, CBOWCTBA,
MapKUpOBKa, MpUMEHEeHHe. Tepmuueckas o00pabdOTKa aTOMUHUEBBIX CIJIABOB: 3aKalka,
crapeHue, UGG y3nOHHBIN OTKUT U PEKPUCTATUTH3AITMOHHBIH

Tema 5.3 CninaBel Ha OCHOBE MarHus, TUTaHA
Jlexyus

Paccmampueaemvie sonpocwi.  Jlehopmupyemble TUTaHOBBIC CIUIaBbl. THUTaHOBBIC
CIUTaBBI JUTEHHBIE. TepMudeckas 00paboTka TUTAHOBBIX CIUTaBoB. CIUTaBBl HA OCHOBE MAarHUs
JIUTeHbIE U 1ehOpMUpYEMBIE.

Tema 5.4 Aumughpuxyuonuvie cniasvl u mamepuavl
Jlexyust

Paccmampusaemvie 6onpocvl. AHTUPPUKIMOHHOCTh. TpeOoBaHus K aHTHU(PPUKIIHOHHBIM
CcruraBaM.  AHTH(QPUKIMOHHBIC  CIUIABBI, KIacCH(HUKAIMA IO CTPYKType, CBOWCTBA.
[logmMnHUKOBBIE  CIUIABBI  HA  OJIOBSIHHOM, CBUHLOBOH, M  IIMHKOBOM  OCHOBaXx.
AHTU(PUKIIMOHHBIE CIUIABBI HA MEIHOHW ocHOBe. Hemeramumueckne aHTH(QPUKIIMOHHBIC
MaTepHuabl.

Jlabopamopuwie padomul pazoena 5:

Jlabopamopnas paboma 5.1. « Cmpykmypa u c60ticmea yeemHuuvlx cniagosy
Cooeporcanue 3anamus.

[TpocMoTpeTh, U3yUUTh U 3apUCOBaTh BUAWMBIE 110JI MUKPOCKOIIOM MHKPOCTPYKTYpbI
JatyHed, OpoH3. VYKa3zaThb  CTpelKaMH  pa3jMyHble  CTPYKTYpPHBIE  COCTABIISIOIIHE,
IPUCYTCTBYIOLIME B CIIJIaBe, U onucaTh (HOpMy MX BbIJENEHUs (3€PHUCTAs, UTOJIbYATAs U T. II.).
VYka3aTh, K KakoW TpyIllie OTHOCUTCS CIUIaB: K oAHOo(da3HOM wiu aByx@azHoil. Onpenenurtsb
MOJIOKEHHWE U3y4aeMoro CIljlaBa Ha JAuarpamme cocTosiHus. i 3TOro Hajo MpOBECTU Ha 3TUX
IrarpaMMax BEpTHUKAJIbHBIE JIMHUH, COOTBETCTBYIOIIME paccMaTpUBAaeMBbIM CIUIaBaM, W JaTb
OIKCaHHE IPOLECCOB NPEBPALCHUN, MPOMCXOAIIMX MPH OXJIaXJIeHHH. Bocmonb3oBaBHIMCH
rpadMKOM M3MEHEHHUSI CBOWCTB B 3aBHCHMOCTH OT COZAEP)KaHUS KOMIIOHEHTOB, CTaHIAApTaMU U
CIPAaBOYHBIMU JITaHHBIMH, OIMCaThb OCHOBHbBIE MEXaHHYECKHE XapaKTEPUCTHKH, XMUMUYECKUN
cocTaB 1 00J1aCTh MPUMEHEHUS 331aHHBIX CITaBOB. ChOpPMYITHPOBATH BHIBOIHI.

Camocmosmenvras paboma noo pykosoocmeom npenoodagamens (CPII)
Ilpumepvt npaxmuyeckux 3a0anuti U camu 3A0AHUS NPUBOOAMCS 8 YYEOHO-MemoOUYeCKOM
nocoouu no OUCYUnIuHe.

Konmponvnvie éonpocwi

1. Kakne crimaBbl Ha3bIBatOTCS JIATYHSIMHA?

2 Jlerupyromuue 3J1EMEHTBI, BXOISIIUE B COCTAB JIATYHEH.

3. MapkupoBKa JaTyHeil.

4. Ot 4ero 3aBUCAT CTPYKTypa U CBOICTBA JIaTyHEN?

5. B ueM cocTouT CyIIHOCTH mporiecca 00EeCIIMHKOBaHUS JaTyHen?
6. I'1e npuMeHsI0TCS TUTEUHbIE JTaTyHU?

7. OT 4ero 3aBUCAT CBOMCTBA AehOPMHUPYEMBIX JTATyHEH?
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8. Kakumu HegocTatkamu 00J1aaoT JaTyHu?

9. I'me mpumeHnsiroTcst neopMHUpyeEMBbIE JTaTyHU?

10. Kakue cruraBpl Ha3bIBarOTCS OpoH3aMU?

11. Jlerupyromiue 3J1eMEHTHI, BXOJIAIINE B COCTaB OPOH3.

12.CBoiicTBa OJOBSIHUCTBIX OpOH3.

13. I'te mpuMEHSIOTCS OJIOBSIHUCTBIE OPOH3BI?

14. VI3ameHeHne CBOMCTBA OJIOBSHHBIX OPOH3 MPU U3MEHEHUU COJICPKAHUS B HIX OJIOBA.
15. Kak mapkupyroTcst OpoH3b1?

16. CBolicTBa aTIOMMHUEBBIX OPOH3, TPUMEHEHUE.

17. JIoOCTOMHCTBA U HEJIOCTATKH KPEMHHUEBBIX OPOH3.

18. Buasl TepM0o00OpabOTKH, TPUMEHSEMBIE [T YIIPOYHEHUS OPOH3.

19. CpoiicTBa aHTU(PUKIIMOHHBIX MaTEPUAJIOB.

20. YeM BbI3BaH HU3KHN K03 PHULIMEHT TpeHUS METAIIO(TOPOIIIACTOBBIX MAaTepHAIIOB?
21. AntoMHHHEBBIE CIJIaBBI TEPMUYECKH HE YIIPOUHSEMBIE.

22. ATIOMUHHUEBBIC CIUIABBI TEPMUYECKHU YIIPOUHSIEMBbIC?

23. Kakue criiaBbl Ha3bIBAKOT JIOPATIOMUHAMHI U KAK OHU MapKUPYrOTCs?

24. Kakue criiaBbl Ha3bIBAIOT CUJTyMHUHAMU U KaK OHU MapKUPYIOTCA?

25. Kak BnusieT cofepkanue Si Ha MeXaHHYeCKHUe CBOMCTBA CUITYMUHOB?

26. IlpuMeHeHue INTEHHBIX aTFOMUHUEBBIX CILIaBOB.

27. llpumenenue neopMUpyeMbIX aTIOMUHUEBBIX CIUIABOB?

Jlureparypa [1,2,3]
Pazoen 6. MaTepuaJibl U CILUIABBI C 0COOBIMHU CBOIICTBAMU

Tema 6.1 Cnnasvl ¢ ocobvimu guzuueckumu ceoticmeamu. OcnogHvle c8edeHUs O
NPOBOOHUKOBLIX MAMEPUATAX
Jlexyus

Paccmampuesaemvie sonpocvl. Matepuansl BBICOKOH TpoBOIUMOCTH. CTau U CIUIaBBI €
BBICOKHMM 3JIEKTPUUYECKUM CONpoTHBIeHNEM. CIUIaBbl IS TEH30pE3UCTOPOB. Matepuansl s
MOJIBUKHBIX Y HETIOABM)KHBIX KOHTAKTOB(TIPUIION )

Tema 6.2. Macnummusie mamepuanvl. Macnumomsekue cniagol.
Jlexyus

Paccmampusaemvie  6onpocni. OcHOBHBIE CBEJICHHA O MArHUTHBIX CBOMCTBax.
Knaccudukanus MarHUTHBIX MaTepuanoB. HH3KOYaCTOTHBIE MAarHUTOMSTKHE MaTepHalIbI:
ANEKTPOTEXHUYECKUE CTaju, NepMalion, ajabcudepbl. BBICOKOYACTOTHBIE MAarHUTOMSTKHE
MaTepuaibl: MArHUTOAUIICKTPUKH, (PepPUTHI.

Tema 6.3. Macnumomeepovle cniagul
Jlexyust

Paccmampueaemvie  6onpocwi.  MarHUTOTBEpJble  CIUIABBI:  JISTUPOBAHHBIE  CTaJH
3aKaJICHHbIC Ha MapTEHCHT, JINThIC BBICOKOKOIPIIUTHBHBIC CIIaBBI. MeTaNIOKEpaMUYECKUE U
METAIJIONJIACTHYECKUEe  MAarHUThl.  MarHuTOTBepAble  (eppuThl, CIUIaBBI HAa  OCHOBE
PEIKO3eMEITbHBIX JJIEMEHTOB, INIACTHYSCKH Je(POPMUPYEMBIC MATHUTOTBEPIBIC CIIIABBI.

Tema 6.4. [{usnexmpuueckue mamepuanvl
Jlexyust

Paccmampuesaemvie sonpocul. Tlonspuzanus audnekTpukoB. CBOHCTBA 1/5 MaTepHaioB
(amexTpuYeckas MpoOvYHOCTh, AUANIEKTpudeckue norepu). Kimaccudukanms a\s mo
HarpeBocToikocTu. [Ipoboit audnekTpukoB. U3NKO-XUMUYECKHAE CBOWCTBA TUITICKTPUKOB.
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7.4. Kakue GaxTopsl BIUAIOT Ha yIEIbHOE CONPOTUBIICHNE MPOBOAHUKA?
Jlabopamopusie pabomul pazoena 6:

Jlabopamopnas paboma 6.1. «Hccredosanue enusnus memnepamypuvl Ha Mamepuavl ¢
PA3TUYHBIM YOCTbHbIM JJIEKMPULECKUM CONPOMUBTCHUCM)»
Cooepoicanue 3anamus.

H3MepuTh 3JIeKTpOCONPOTHRICHHE R 00pa3ioB: MeaM, KOHCTaHTaHa, MaHTAHWMHA W HUXpOMa.
PesynbTarsl onbiTOB 3aHecTd B TaOu. 12. BelUMCIUTD yaenbHOE 3JIEKTPOCONPOTUBIIEHUE p ITUX
o0pa3ioB. M3MepuTh B TOW K€ IOCICIOBATSIBHOCTH 3JICKTPOCONPOTUBICHUE O0pa3loB IPHU
temrnepatypax: 100, 80, 60, 40, 20°C. Pe3ynbTaThl omnbeITOB 3aHecTH B Tabn. [loctpoutsb
rpaduYecKyro 3aBUCUMOCTb JICKTPOCONPOTHBIICHUST 00Pa3I[OB OT TEMIIEPATYPBHI.

Camocmosamenvras paboma nod pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0aunuii U camu 3a0AHUS NPUBOOAMCA 8 YUEOHO-MEeMmOOU4ecKom
nocoouu no oucCyuniuHe.

Konmponvnvie 6onpocwi

1. Kakue matepuaibl OTHOCITCS K (heppoMarHeTukam?

2. I'me ucnonp3yroTcsi MAarHUTOMSITKHE MaTepUallbl M KaK OHU Pa3JIeisioTCs 10 Ha3HAYCHUIO?
3. Kak cTtpykTypa u criocodbl 00pabOTKHU BIMSIFOT HA MATHUTHBIE CBOMCTBA jkeme3a’?

4. Kakye MarHuTHbIC XapaKTEPUCTUKHU JOJIKHBI UMETh MATHUTOMATKHE MaTepUalIbl U KaKUe
3JIEMEHTHI OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE HA UX CBOMCTBA?

5. C Kakoi 1EeJbI0 B 3JIEKTPOTEXHUUECKHUE CTAJIA BBOJAT KPEMHHI U KaK OH BJIUSET HA UX
cBolicTBa?

6. Kakue kpeMHHCTBIE AIEKTPOTEXHUYECKUE CTaIN BbI 3HAETE, X COCTaB U CBOMCTBA?

7. Kakue crijaBbl OTHOCATCA K MEPMAIUIOSIM, UX XapaKTEpHbIE CBOMCTBA U TPUMEHEHU?

8. Kakyro cTayib Ha3bIBalOT MATHUTOAHU30TPOITHON U TTOUYeMy?

9. Ilepeuncnure MarHUTOTBEPAbIE MAaTEPUAIbl; KAKUMH MATHUTHBIMU CBOMCTBAMU OHU JIOJIKHBI
00J1a71aTh U T]1€ UX UCTIOJIB3YIOT?

10.Kak BnusieT BenMyMHa 3epHa Ha MarHUTHBIE CBOKMCTBA MaTrepuana’?

11. Kakue maTepualibl OTHOCAT K MPOBOAHUKAM?

12. O6nacTs MpUMEHEHUs TPOBOAHUKOBBIX MaTEPHAIIOB.

13. Yto Ha3bIBAIOT YACIBHBIM COTPOTUBICHUEM MPOBOAHUKA?

Jlutepatypa [1,2,3]
Pa3zoen 7. Hemeranimueckue MaTepuaibl

Tema.7.1 Hememanauueckue mamepuansl
Jlexyust

Paccmampueaemvie sonpocei. OcobenHoctu ctpoenus. Knaccudukamus mo cocrasy,
MOJISIPHOCTH U Jp. IapameTpaM. TepMOoIuIacCTUUHbIE NOJUMEphl. PeakTomiacTsl.
Kommo3uimonasie MaTepuabl.

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepvl npakmuueckux 3a0anuii U camu 30A0AHUS NPUBOOAMC 8 YYEeOHO-MEemOoOU4ecKom
nocoouu no OucCyuniuHe.

KoumponsbHuie onpocwl

1.Yto Takoe nmonumepnl?
2.Knaccudukarus moJmMepoB 1Mo GopMe MaKpOMOJIEKYII.
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3.Knaccugukanus nmoiumMepoB 1Mo OTHOUICHUIO K HarpeBy.
4.Knaccuduxanus noaMMepoB IO HOJISPHOCTH U IPUPOJE TPOUCXOXKICHHUS.
5.Kakue marepuaiibl Ha3bIBalOTCS IJIaCTMaccamMu?

6.IIpuBenuTe npuMepsl MaTEPHUAIIOB, KOTOPBIE OTHOCATCS K IIIACTMAcCaM.
7.0cobeHHOCTa CTPYKTYPbI KOMIIO3UIIMOHHBIX MaTepHajIoB

Pa3zoen 8. OcHOBBI METAJLIYyPru4€eCKOro nNpou3BoACTBa

Tema 1. CoBpeMEHHOE METAIITYPrUIeCKOE IMPOM3BOJICTBO.

Jlexyus.

Paccmampueaemvle sonpocul.

[Tpon3BoacTBo uyryHa. Jlomenubrii mporecc. OCHOBHBIE (DU3UKO-XUMHUYECKUE MPOIECCHI
MOJTyYEHUS YyTYHA B COBPEMEHHBIX JIOMEHHBIX IeYax

Tema 2 [TpoM3BOJICTBO CTAJIM ¥ IBETHBIX METAJIOB

Jlexyus.

Paccmampusaemvie 6onpocwl. 11pon3BoAacTBO craiu B anekTpornedax. OCOOEHHOCTH IUIaBKH
CTaJM B pa3jIMYHbIX IUIaBUIbHBIX arperatax. CTpoeHue cTajbHOro ciutka. CrocoObl pa3iuBKU
cramu. [IpousBoacteo meau. [IpousBoacTo amoMuamst. CriocoOb! BHITUIABKY U padUHHPOBAHUS.
XapakTepucTUKa IpUMEHseMoro oOopylnoBaHus. Marepuansl, MOJIy4aeMble METOJOM
IIOPOLIKOBOM METaJUTYPIHH.

Pazoen 9. Ocnogwl 1umerinozo npouzeoocmaad.

Tema 1: dusnyeckre OCHOBBLI IIPOM3BOJICTBA OTIMBOK. M3roTOBJICHHE OTIMBOK B II€CYaHBIC

(bopmbI

Jlexyus.

Paccmampusaemvie 6onpocwi. 1lonsiTue o nureitHoM npousBojcTee. Kiaccudukamus cnocoOoB
U3TOTOBJIEHUSI OTJIMBOK. CBeIeHMsI O JUTEHHBIX cIulaBax. JIuTelHble CIUIaBbl MX IUJIaBKa U
3aauBKa B (OpMbI. 3aTBepJieBaHHE OTIUBOK. BBIOOp palnoHaIbHOrO crnocoda M3rOTOBIEHHS
OTIMBOK. M3roroBieHre OTIMBOK B mecyaHble (GopMbl M3rotoBieHHe IUTHIX 3aroTOBOK B
pa3oBbIxX (opmax. TexHonornueckue TpeOOBaHU K KOHCTPYKIMU JIUTHIX AeTaneid. [IpuHImIe!
pa3paboTKK MOJIETILHOTO KOMIUIEKTA 10 YepTexxy. BbuliOuBKa, ouncTKka 1 00pyOKa OTJIMBOK.
JleeKThl OTIIMBOK, MEPHI UX MPEAYNPEKICHHS U CIIOCOOB! YCTPAHEHMS.

Tema 2: M3roToBlIeHNE OTIMBOK CIIEIIUAIbHBIMU Croco0amMu JUThSL.

Jlexyust

Paccmampueaemvlre sonpocul. LlenTpobexHoe MuThE. JINThE IO BHIMIJIABISIEMBIM MOJICTISIM.
TouHoe TUTHE, TUTHE B 000JI0YKOBBIE (DOPMBI, TUTHE B KOKHIIb U Ap. VI3rOTOBICHNE OTIMBOK 3
Pa3JIMYHBIX CIUIABOB: MPOU3BOACTBO OTJIMBOK M3 YYyryHa, CTaJM, aJIOMHUHHEBBIX CILUIABOB,
MEJHBIX, MAarHUEBBIX, TUTAHOBBIX U Ap. KOHCTpyHpoBaHUE JIUTHIX JeTaneil ¢ y4ETOM JTUTEHHBIX
CBOICTB cIJ1aBOB. BrIOOp paninoHaIbHOTO croco0a U3rOTOBICHUS OTJIMBOK.

Oco0EHHOCTH KOHCTPYMPOBAHUS JUTHIX JETalied, MOJydaeMbIX CIEIHAIbHBIMUA CIIOCOOaMU
JIATHA.

TemaTuKa NpakTHYEeCKUX padoT pa3aena 9.

Ilpakmuuecxas paboma 1.1. Tema: «Pa3zpaboTka TEXHOJOTUYECKOTO MPOIECCa MU3TOTOBJICHHS
OTJIMBKH B Pa30BOM MECYAHO-TIIMHUCTON opMe».

Cooeporcanue 3anamusi. HayduTbCst 10 YepTeKy TOTOBOW JIETaId pa3padaThiBaTh YEPTEK OTIIHUBKH,
MOJICIM, CTEPKHEBOro smuka u (Gopmbl B cOope. s 3agaHHOTO 4YepTeka JACTald BbINOJIHHUTH
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clenyrolee: a) BhIOpPaTh IUIOCKOCTH pa3béMa Mojaenu u (OpPMBI C YKa3aHHEM IOJIOKEHUS OTIUBKU B
dopme B (Bepx) u H (uu3); 0) BBINOJHUTH 3CKU3 OTIMBKH C O0O3HAYECHHEM pPa3MEPOB MPHUIIYCKOB,
YKJIOHOB, YCaJKH MeTajyla M CTEpP)KHEH; B) BBINOJHUTH 3CKU3 MOJIENHA C YyKa3aHHEeM TrabapUTHBIX
pa3MepoB; T) HAYCPTUTh SCKU3 CTEPIKHEBOTO SNIMKA O3 YKa3aHHsS Pa3MEpPOB; J) NPUBECTH ICKU3
coOpaHHON nUTEWHOW (OpMBI B pa3pe3e C yKa3aHHEM e€ 3JICMCHTOB; €) JaTh KPaTKOe OIUCAHHE
MOCIICTOBATEIBHBIX  OTEpaIliii 110 W3TOTOBIICHUIO JIUTEHHOH ¢opMbl M OTaMBKH. OCHOBOW IS
pa3pabOTKH TEXHOJIOTHYECKOTO IMPOIecca U3TOTOBJICHUS OTJIUBKU SBISCTCS 4epTéx netanu. Ha ueprex
netann B coorBercTBuU ¢ 'OCT 3.1125-88 HaHOCAT TEXHOJOTUYECKHE yKa3aHUs, HCOOXOIUMBIC IS
M3TOTOBJICHUSI MOAEIFHOTO KOMITIEKTa, (POPMBI M CTEPIKHSI, M TIOTYYArOT YePTEX OTIIMBKH C MOJAEITHHO —
JTUTEHHBIMH YKa3aHUSIMHU.

Pazoen 10. Ocnogwl 06pabomku memaninoe oasienuem

Tema 1. ®u3nK0o-MeXaHNUYECKHE OCHOBLI 00Pa0OTKU METAIOB AaBJICHUEM

Jlexyust

Paccmampusaemvie  sonpocer. Kiaccubukaumus OMJl.  Dusnko-MexaHHMUECKHE OCHOBBI
00paboTku MeTaiioB naBieHueM. Biusane OMJ] Ha cTpyKTypy M CBOMCTBa MeTauia. BiusHaue
ycnoBuit nedopmupoBanus Ha npouecc OMJI. M3roroBieHrne MOKOBOK MAlIMHOCTPOUTENIBHBIX
netanedd. Buapsl mokoBok. KoBka, ropsdas oObEMHAsl MITAaMIIOBKA, POTAIMOHHBIC CIOCOOBI
U3TOTOBJICHUSI TIOKOBOK. CTpyKTypa TEXHOJOTHYECKOro Ipolecca ropsyel oO0bEMHOMN
mITaMItoBKH. JKukas mraMioBka. XoJoiHas 00bEMHAs IITaMIIOBKA.

Tewma 2 M3roToBiIeHHE MAITMHOCTPOUTEIBHBIX TPODUIICH.

Paccmampueaemvie  6onpocui. Bunelt mammnocTpoutenbHbix npoduiei. I[IpousBonacTBo
MPOKAaTaHHBIX Tpoduieii, mnpeccoBaHHbIX mnpoduieii. BolloueHne MaNIMHOCTPOUTEIBHBIX
npoduneit. IlporpeccuBHble TEXHOJIOTHUM UITAMIIOBKH JeTajel M3 TMOpPOIIKOB. Bumisl
M3TOTABJIMBAEMBIX JieTalield. XOJOJHOE BBIJABIMBAHUE U3 CIIEUEHHBIX MOPOUIKOBBIX 3arOTOBOK,
BbIIaBIMBaHWE C AaKTUBHBIMH CHJIAMU TpeHHus, (OPMOBAHHUE TOHKOCTEHHBIX BTYJIOK W3
JKEJIE3HOTO MOPONIKA, JOTOJHATEIBHOE JIETMPOBAHUE 3arOTOBOK U Jp. TEXHUKO-2KOHOMUYECKHUE
MOKa3aTeln U KPUTEPUU BHIOOpA pallOHAJIBHBIX CIIOCOOOB OOPAOOTKH METANIOB JaBICHHUEM.
Bri0op crnocoba monyueHus 3aroTOBOK W3 PAa3IUYHBIX CIUIABOB. TE€XHUKO-DKOHOMHUYECKHE
nokazarenu OMJI.

TemaTuka npakTHYeCKUX padoT pa3aena 10:

Ipaxmuueckas paboma 3. Tema: «Pa3paboTka TEXHOIOTHYECKOTO MPOIECca U3TOTOBICHUS
TTOKOBKH

Cooepoicanue 3anamus. 3aKpenuTh 3HAHUS, TIOJYYEHHBIC HA TEOPETUYCCKHX 3aHATHSIX MO 00paboTke
METaJUIOB JlaBlieHHeM. Pa3paboTaTh TEXHOIOTHYECKUI MPOLIECcC MOTyYeHHUs TIOKOBKU Tropsiaeii O0beMHON
IITAMIIOBKOH Ha KPHBOILUITHOM TOPSYEIITAMIIOBOYHOM IIPECCEe B OTKPBITOM IITaMmIie. B cooTBeTcTBHU €
BapHaHTOM 3aJlaHUA HA4YCPTUTH OCKU3blI 3alaHHOW TOTOBOM AC€TAJIM, IMOKOBKHM M OTKPBITOI'O IITaMIla.
BriOpaThe TemneparypHblii nHTEpBan 00paboTku. OnpenenauTs BpeMsi HarpeBa 3aroToBKH. [IpowsBecTu
pacyeT mapameTpoB Topsiueil OObEMHOW INTaMIOBKH. I[IpOEKTHpPOBaHHE TEXHOJIOIHYECKOTO Ipoliecca
ropsiueil 00BEMHON IMTAMIIOBKH 3aKIIFOYaeTcs B pa3paboTke depTexa (ICKM3a) MOKOBKH, BBITTOTHAEMOTO
Ha OCHOBAaHMHM depTeka (ICKM3a) TOTOBOM JEeTald M Pacu€Te OCHOBHBIX MapaMETPOB IITAMITOBKH,
KOTOPBIE 3aHOCSTCS B TAOJIHILY.

Pa3zoen 11. Ocnogwl ceapounozo npouseoocmea

Tema 1: OU3HKO-XUMUYESCKHE OCHOBBI IMOJIYYSHHS CBAPHBIX COCIMHECHUI

Jlexyust
Paccmampusaemvie 6onpocei. PU3NKO-XUMHYECKHAE OCHOBBI ITOJIyYE€HHUS CBAPHBIX COCAVHECHUN.
Knaccugukarus BunoB ceapku. CBapuBaeMocTb. CBapouHble HanpspkeHust. CBapKa JaBIeHUEM
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TexHOJIOTHMYECKHE OCOOCHHOCTH CBAapKH pPa3IMYHBIX METAUIOB U crjiaBoB. CBapHBaeMOCTh
YTJIEPOJUCTHIX U JIETUPOBAHHBIX CTAJIEH, YYyI'YHA, MEIU U €€ CIUIABOB, AJIFOMUHUS U €0 CIUIaBOB.

Tema 2: JIyroBas cBapka INIaBJIcHHEM. TeXHOIOTHUYECKHE 0COOCHHOCTHU CBAapKH pas3an4dHbIX
MCTAJJIOB M CIIJIABOB.

Jlexyus

Paccmampueaemvie 6onpocwi. Jlyrosas cBapka muiaBieHneM. CyITHOCTh Ipoliecca, HCTOUHUKH
cBapoyHOoro Toka. OCHOBHBIE METAJUTYPrHUECKHE IMPOIECChl B CBApOYHOM BaHHE. PyuHas
JyroBasi CBapka. ABTOMaTW4ecKas JyroBas cBapka moj cioem (uroca. JlyroBas cBapka B
3alIMTHBIX Ta3ax. [Ima3menHas cBapka. DinekTpoluiakoBas cBapka. JlazepHas cBapka.

Tema 3: Texnonocuunocms c8apHbIX COEOUHEHULL.

Jlexyust

Paccmampusaemvie  6onpocwi.  TeXHONOTMYHOCTH  CBapHbIX  coenuHeHud.  [lonsarue
TEXHOJIOTUYHOCTH. BpiOop Meramna, cruraBa. Beibop Tuma cBapHOro coeauHeHus. Bbibop
dbopMBl CBapuMBaEeMBIX 3JIEMEHTOB. BpiOOp cmocoba W Buaa cBapku. Bpeibop cmocoba
YMEHBIIECHUS CBAPOYHBIX JAePOPMALINI U HATIPSIKECHUS.

TemaTuka npakTu4eckux pador pasgena 11:

Ipaxmuueckas paboma 1. Tema: «Pacder pexxruMa pydHO TyrOBOH CBApKH»

Cooeporcanue 3ansamus. 1IpnodpecTy MpakTUUYECKHUE HAaBBIKM B BBHIOOpPE 3JIEKTPOJOB M pacyere
PEXUMOB PYyYHOH IJyroBOM CBapkH. Paccumrarh pexMM pydHON IyroBoM cBapku. s pacuera
napamerpoB PJIC wucxonHble JaHHBIE B3SITh, COIVIACHO HOMEPA BapUaHTa, 3aJaHHOIO
npenogasareneM. BoiOpate auamerp anexktpoaa. OmnpenenuTh BEIMYMHY CBAPOYHOIO TOKA IO
dopmyne Ompenenutps HampsbkeHMe Ha Jyre 1o ¢opmyne. BpiOpare Tun u  Mapky
anekTposa.llonmydeHHbIe TaHHbIE 3aHECTU B TaOIHILY.

Ilpakmuueckas paboma 2. Tema: «PacyeT CBaApHOTO COSTUHEHUS

Cooepoicanue 3anamusaBpiOpaTh 000pyJAOBaHHUE, CBAPOUYHBIE MATEPUANIBI U PACCUUTATh PEKUM
CBapKH JUIsl 3aJaHHOW CBapHOW KOHCTPYKIMU.OOIIME METOAUYECKHE YKa3zaHusd. 3aJaHue
COCTOHMT U3 JIBYX BOMPOCOB. llepBbIii OTHOCUTCA K U3YYEHHIO Crocoda CBapKH, a BTOPOH — K
pa3paboTKe cXeM TEXHOJOTMYECKUX MpolieccoB cBapku u3nenuii.Ilo nepBomy Bompocy 3anaHus
clenyeT AaTh  KpaTKOe  OMHMCAaHHME CYIIHOCTH  paccMaTpHUBaeMOro  Mpolecca,  €ro
TEXHOJOrM4eckux ocobeHnHoctel.Ilo Bropomy — pa3paboTarb CXeMy TEXHOJOTHYECKOTO
mpolecca CBapKUd C YKa3aHWEM TOpsAKa HAJOKEHUS CBApHBIX IIIBOB M BHUAA COCTUHEHMUS,
puBapKa 00€YaiiKy K JHHIY KOHCTPYKIIUU YIJIOBBIM KOJIBIIEBBIM IIBOM. BBIMONHHUTE pacyeTs
OCHOBHBIX TEXHOJIOTHUECKUX TapaMeTpOB B COOTBETCTBUU C BApPUAHTOM 3aJaHUS YKAa3aHHOTO
npernojaBaTesneM.

Paspes 12. @u3uko-MexaHnyeckne OCHOBbI 00pa00TKH KOHCTPYKIIMOHHBIX MaTepHaIoB
pe3aHuem.
Jlexkuus 5.
Tema 1. Metonbl popmMooOpa3oBaHUs MOBEPXHOCTEN AeTaaeil MalluH.

Jlexyust

Paccmampusaemvie onpocvl. OU3NKO-MEXaHUUECKUE OCHOBBI 00pabOTKM KOHCTPYKLMOHHBIX
MarepuasioB pezanueM. Cxembl o00paboTku pe3anueM. Metoasl  GopMooOpa3oBaHUS
MIOBEPXHOCTEH JAeTajlled MamuH. PeXuMbl pe3aHus, TEOMETpHUs CpPe3aeMoro  Clos,
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[IEpPOXOBATOCTh MOBEPXHOCTH. DH3Mueckasi CylIHOCTh mporiecca pezanus. OO6pabaTbiBaeMOCTh
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB pe3aHrueM. TeXHOIOTHYHOCTh KOHCTPYKIIUII 1eTanel MalluH.

TexHONMOTHMYECKHE  OCOOCHHOCTH  NPOEKTUPOBAHHMS M M3TOTOBJICHUS  JAeTaled  u3
KOMIIO3UIIMOHHBIX ~ MarepuanoB.  TexHoimormyeckue  TpeOOBaHHUS K  KOHCTPYKLHUSAM
U3TOTOBJISIEMBIX JIETale, 0COOCHHOCTH JIOTIOJHUTEILHOW MEXaHMIECKOH 00pabOTKH 3aTOTOBOK.

Tema 2. MacTpYMEHTAIBbHBIE MATEPHUAIIEL.

Jlexyus
Paccmampusaemvie sonpochi.
WucTpymeHnTanbHble MaTepuainsl. CBolicTBa. IHCTpyMeHTaIbHBIE CTaNIU, TBEP/BIE CIUIABBI U JIP.

Tema 3. MeTaJuIopeKVIIUE CTAHKH.

Jlexyust

Paccmampusaemvie sonpocei. Metannopexyuie cranku. Knaccudukanus, npuBobl,
KHHEMATUYECKHE CXEMbI METAJUIOPEKYIIIUX CTAHKOB. TeXHUKa 0€30MacHOCTH U OXpaHa
OKpPYKaroIlen CpeIbl.

Tema 4. O0padoTKa 3aroTOBOK Ha TOKAPHBIX, CBEPIUIBHBIX, (Dpe3epHbIX, 3Y0000pa0aThIBAIOIINX
CTaHKAaX.

Jlexyust

Paccmampusaemvie éonpocwi. O6paboTKa 3arOTOBOK HAa TOKapHBIX, CBEPIMIBHBIX, (PpE3epHBIX,
3y0000pabaTpIBaOIIMX CTAaHKaX. THIBI CTAaHKOB TOKAPHOW TPYNIBI, PEXYIIUHA HHCTPYMEHT,
TEXHOJIOTUYECKass OCHAacCTKa TOKApHBIX CTAaHKOB. TeXHOJIOTMYeckue TpeOOoBaHUS K
KOHCTPYKIUSIM M3TOTOBJIIEMBIX JeTajieil. XapakTepucTHKa METO/la CBEpPJIEHMsSI, THIIbl CTAaHKOB,
MHCTPYMEHT, OCHACTKa, CXeMbl 00pa0OTKM. XapaKTepUCTHKa MeToAa (pe3epoBaHMs THUIIBI
CTaHKOB, MHCTPYMEHT, OCHAcTKa, CXeMbl 00paboTKu. XapakTepuctuka (popmooOpazoBaHuUs
baconHbIX npoduiel, THMIBI 3y0000padaThIBAIONINX CTAHKOB, HMHCTPYMEHT, OCHACTKa, CXEMbI
00paboTKH.

Tema 5: O6paboTKa 3arOTOBOK HA NLTA(MOBAIBLHBIX CTaHKaX. MeTOAbI OTIEIOYHOM 00padOTKH.

Jlexyust

Paccmampusaemvie  6onpocvi.  O0paboTKa 3aroTOBOK Ha  HUIM(OBAJIBHBIX  CTaHKaXx.
XapakTepucTuka MeroAa UIIUGOBaHUS, PEXKUMBl pPE3aHUsS, HHCTPYMEHT, OCHACTKa, CXEMbI
0o0paboTku.MeTonbl  OT/AENOYHON O0O0pabOTKU: TOJIMPOBAHUE, TPUTHPKA, XOHWHTOBaHHE,
cynepbpunumr u Ap.MeTtoasl 00pabOTKM 3aroTOBOK 0€3 CHATHSA CTPYXKKU: IJIACTUYECKOE
nepopmMupoBaHue, OOKAaThIBAaHWE M pacKaTblBaHHWE, ajlMa3HOE BBIVIAXKHMBAHUE, KaTUOpPOBKA
OTBEPCTHM U JIp.

Tema 6: TexHoIOTMYECKHE OCOOEHHOCTH IIPOESKTUPOBAHUS M U3TOTOBJICHUS JIETAJIEH M3
KOMIIO3ULIMOHHBIX MATEPUAIIOB.

Jlexyust

Paccmampueaemvie  sonpocwi.  TeXHOIOTHYECKHE  OCOOCHHOCTH  TPOSKTUPOBAHUS U
U3TOTOBJIICHHSI JIETAJIC M3 KOMIIO3HMIIMOHHBIX MaTepuajioB. TexHoJormueckue TpeOOBaHUS K
KOHCTPYKITUSIM H3TOTOBJISIEMBIX  JIeTalici, OCOOCHHOCTH JIOTIOJHUTEIHLHOW MEXaHUYeCKOU
00paboTKH 3arOTOBOK.

TemaTuka npakTH4ecKux padot pasaea S:
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IIpakmuueckas paboma 1. Tema: « Ycnosnvle 0003naueHus 6 KUHEMAMUYECKUX CXEMAX
CMAHKOBY.

Cooeporcanue 3anamus. O3HAKOMHUTBCS C NPUHIUIAMHU KJIACCU(PUKALMKU M HyMEpaluuu
METAJTIOPEKYIIMX CTAHKOB, C YCIIOBHBIMM O003HAUEHUSIMU B KHHEMAaTHYECKUX CXEMaX CTAHKOB,
IIOJIyYUTh HABBIKM B COCTABJICHUM W YTCHHUM KHHEMAaTUYECKUMX CXEM CTaHKOB. M3y4uTsb
OPUHIUNBL KJIACCH(PHUKAIMKA M HYMEpalUd METAIOPSKYIIUX CTAaHKOB. V3y4HTh yCIOBHBIC
0003HaueHUsI B KMHEMATUYECKUX cXeMmaX cTaHkoB. C MakeTa HAcTOJbHO-(PE3epHOro CTaHKa
COCTaBUTh KHHEMATH4YeCcKylo cxemy. Ilomp3ysch yCIOBHBIMH OOO3HAUCHHSIMH MOCTPOHUTH
KMHEMAaTUYEeCKYI0 CXEMY HAaCTOJIbHO-(pPE3epHOro CTaHKa (MCXOJHbIE JaHHBbIE K BapHaHTaMm
WH/IMBUIYAJIbHBIX 33JaHUN K MpakTuyeckor padore). Ilopcumrars mepeaaToyHble OTHOIICHHS
nepeaay, BXOJAIIMX B 3allellJIeHHe, oOllee MepeJaToYHOe OTHOIIEHUE, YMCI0 O00OpOTOB Ha
LIMHUHJIENE B COOTBETCTBUU CO CBOMM BapuaHTOM. COCTaBUTbh ypaBHEHHUE IJIABHOI'O JIBUYKEHUS
KMHEMAaTUYEeCKON LIENH 10 3aJaHUI0 IIPENoaBaTes.

Ilpaxmuueckas paboma 2 Tema: « Ycmpoiicmeo mokapHo-6UHMOpPe3H020 CIMAHKAY.
Cooeporcanue 3ansamus. I3ydauTh TEXHOJIOTHIO (OPMOOOPa30BaHUS TOBEPXHOCTEH 3arOTOBOK Ha
TOKapHO-BUHTOPE3HOM cTaHke. [lofcunTaTh CKOpOCTHh pe3aHus MO JUAMETPY 3aroTOBKH U €e
yacToTe BpamieHus. [loncunTanHyo CKOpOCTh pe3aHusi yka3aTb B cxeme oOpaboTku. M3yunth
YCTPOMCTBO TOKaPHO-BUHTOpE3HOTro cTanka 1K62.

Ilpaxmuueckas paboma 3. Tema: «Ycmpoticmeo 8epmuxaibHO C8epIUIbHO20 CMAHKA U
pabombwl, 8bINOIHAEMbIE HA HEMY.
Cooepoicanue 3anamus. VI3ydenue texHomoruu (HopMooOpa3oBaHMs MOBEPXHOCTEH 3arOTOBKH
Ha BEpPTUKAJIbHO-CBEPJIMIBLHOM cTaHke. HarnsgHele mocoOus 1o BepTUKaIbHO-CBEPIMIBHOMY
CTaHKy CO IITaTHBIMH TPUCIIOCOOJICHUSAMU: KOMILJIEKT CBEPJI; KOMILIEKT HW3MEPHUTENbHBIX
cpenctB. M3yunTh BEPTUKAIBbHO-CBEPJIMIIBHBIN CTAHOK. BBIYEpTUTE 3CKU3 CBEpia, 3aMEPUTH €ro
pa3Mepbl U yIibl, yKa3aTh WX Ha ACKHU3e. 3apHCcOBaTh CXeMbl  00paOOTKH Ha BEPTUKAILHO-
CBEPJIMJIBHOM CTaHKE MHCTPYMEHTOM 110 33JaHUIO0 ITPENOIaBaTelIs.

Ilpakmuueckas paboma 4. Tema: «Konconvno - ¢hpezepnwiii cmanok u pabomol, bINoOIHAEMbIE
Ha Hemy.

Cooeporcanue 3anamus. V3ydeHue TEXHOJIOTUH (pe3epoBaHUsl IMOBEPXHOCTEM 3aroTOBOK,
03HaKOMJIEHHE C YHUBEPCAJIbHOMN JAETUTEIbHOM roJ0BKOM, THIIAaMH (ppe3 B mpoliecce MpOBEACHUs
MPAKTHYECKUX paboT Ha (pe3epHOM cTaHKe. M3yunTh KMHEMaTHYECKYIO CXeMYy KOHCOJBHO-
dpe3epHoro cranky 6P82. M3yunts TexHonoruo hopmMoodpa3oBaHus MOBEPXHOCTEH 3arOTOBOK
Ha KOHCOJbHO-(pe3epHOM cTaHke 6P82. Ilpuectn cxemy o00paboTku (pe3oi (BbIIaHHON
npenojiaBarenem) M3yuynTh KHHEMaTHUECKYIO CXEMY YHUBEPCATbHON AETUTEIbHON TOJIOBKH.
Paccuntare uncio oOOpOTOB PYKOSITKH JEIUTEIbHOW TOJOBKHM JJIsi MPOCTOTO JIEIEHUS IO
3a/1aHUIO MIPENogaBaTels.

Ipaxmuyeckas paboma 5 Tema: «I eomempus mokaprHo2o pe3yax.

Cooeporcanue 3anamus. VI3yueHrne OCHOBHBIX YIJIOB pexyllei yactu pesua. M3ydenue BIusHUs
YIJIOB Ha TMPOLECC pe3aHus M KadyecTBO 00paboTaHHONW NOBEpXHOCTH. O3HAKOMUTBCS C
U3MEpUTENbHBIM TpuoopoM. M3meputs yrisl o, B, v, 0, € ¢, ¢1. Pe3ynapTarsl u3MepeHuit
3aHecTH B mpoTokosn. CocTaBUTh OTYeT O pabore. BpruepTuTh cxemy 00pabOTKM JeTanu
npeioxkeHHbIM pe3lioM. Ha cxeme ykazath oOpabaTbiBaeMyto U 00pabOTaHHYIO MMOBEPXHOCTH,
MIOBEPXHOCTh PE3aHUs, IJaBHYIO pEXYLIyl0 KPOMKY, HalpaBlI€HUE TJaBHOIO JIBHKEHUS
(3aroToBKM) M JBMXKEHMs moaayu (pe3ua). Mi3mepuTh M BHECTH B NIPOTOKOJ HM3MEPEHUN
OCHOBHBIE pa3Mephl pe3la: IauHy pe3ua L, cedenne pesua B x H. H3meputs yrisl pesna
WCTIOJIb3Ysl HACTOJIBHBIN yrioMep. JlaHHbIE 3aHECTH B IPOTOKOJ U3MEPEHUI.

Ipakxmuueckas paboma 6 Tema: «Texnonoeus o6pabomku Memaniosy.
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Cooepoicanue 3ausmusi. COTIacCHO BapHaHTa 3aJaHUS  BBIOIHUTE: ONPEICIICHUE THUMa
MPOM3BOJICTBA B 3aBHCUMOCTH OT IPOU3BOJICTBEHHOW MPOTPaMMBbI BBIITYCKa JeTalled, MaTepra
JETalld W €ro CBOWCTBA, BHIOOP BHJIa 3arOTOBKU M CIOcoOa ee moixydeHusi (JinThbe, 00padboTka
naBiieHHeM, cBapka). COCTaBUTh TEXHOJOTHYECKUI MapIIpyTa U3TOTOBICHUS JIETAIIH.

BriOpars HeoOXxoauMoe 00OpyZOBaHHE M TEXHOJOTHYECKYIO OCHACTKY (TPUCIOCOOJICHUS
JUIA  3aKPEIUICHHUS 3aroTOBKH), PEXYIIMH W M3MEPHUTEIbHBI WHCTpyMeHT. CoCTaBUTH
p%BCpHYTLIﬁ TEXHOJIOTHUECKUU mponecC U3roTOBJICHUSA ACTAIN C 3AlIOJTHCHUEM OIICPAIIMOHHBIX
KapT MEXaHU4eCKOi 00pabOTKH IeTaH.

6. YueOHO-MeTOAMYECKOE OOecneyeHne JJIs1 CAaMOCTOATEILHOM PadoThI
00yJammnxcs

CornacHo TpeOOBaHUSIM HOPMATHUBHBIX JIOKYMEHTOB, CaMOCTOATENbHas paboTa
CTYZICHTOB SIBIIIETCSI 00sI3aTEILHBIM KOMIIOHEHTOM 00pa30BaTENBHOTO IMPOIecca, TaK Kak OHa
o0ecrnieunBaeT 3aKkpelyieHHe MOJy4YaeMblX Ha JIEKIMOHHBIX 3aHATHSX 3HAaHUH IMyTeM
IPUOOPETEHUSI HABBIKOB OCMBICIEHMSI U PACIIMPEHUs] UX COAEpKaHMs, HABBIKOB PELICHUS
aKTyalbHbIX MpoOieM (OpPMHUPOBAHUS OOLIEKYIBTYPHBIX M HPOPECCHOHATIBHBIX KOMIIETCHILINH,
HAy4YHO-UCCIIEI0BATENbCKON JEATENIbHOCTH, MOATOTOBKH K CEMUHApaMm, JJabopaTopHbIM paboTam,
c/laye 3a4eToB U 3K3aMeHOB. OCHOBHOH IIENIBI0 CaMOCTOSATENIbHOM pabOThl CTY/AEHTOB SIBIISETCS
yIy4lIeHne npopecCuOHaIbHON MOATOTOBKH CIIEHUAIMCTOB, HAIPABICHHOE Ha (POPMHPOBAHUE
cucTeMbl (QyHIIAMEHTAIbHBIX U MPOPECCHOHANbHBIX 3HAHUM, YMEHUI M HAaBBIKOB, KOTOPbIE OHU
MOTJIA OBl CBOOOHO M CAMOCTOSITENIEHO MTPUMEHSTH B IPAKTHYECKON JEATEIIEHOCTH.

CamocrosarenbHass paboTa B paMKax oOOpa3oBaTEeNBHOIO IIpolecca B By3€ peLIaeT
CIIEIYIOIINE 3a/1a4H:

o 3aKpeMJICHUE M pacIlMpeHHe 3HaHWM, YMEHMH, MOJIyYEHHBIX CTyJEHTaMH BO BpeMs
ayTUTOPHBIX U BHEAYJIUTOPHBIX 3aHATHI, IPEBpPAILIEHHE UX B CTEPEOTUIIBI YMCTBEHHOM

1 GU3UYECKOM NeATETLHOCTH;

o MpUOOPETEHUE TONOJHUTENBHBIX 3HAHUN U HABBIKOB MO TUCIUIUINHE;

o (dbopMHpOBaHKE U PAa3BUTHE 3HAHUN U HABBIKOB, CBSI3aHHBIX HAyYHO-HMCCIIE10BATEIbCKON
JESATENBHOCTBIO;

o pa3BUTHE OpPUEHTALlMM W YCTAaHOBKM Ha KauyeCTBEHHOE OCBOEHHE 00pa3oBaTeIbHOMN
MIPOrpPaMMBbl;

o pa3BUTHE HABBIKOB CAMOOPIaHU3AIINH;

o (dbopMHpOBaHHE CAMOCTOATEIBHOCTH MBIIUICHUS, CHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEpPILIECHCTBOBAHHIO U CaMOpPEaTH3alluN;

o BbIpaOOTKa  HAaBBIKOB  3(PQPEKTHUBHOH  CaMOCTOSTENbHOH  MpodecCHOHATBHON
TEOPETUYECKOH, MPAKTHUECKON U y4eOHO-UCCIIeI0BaTEIbCKON AEATEIbHOCTH;

o pa3BUTHE YMEHHUS HCIIOJIb30BaTh HAYYHO-TEXHUYECKYIO JHUTEpaTypy MU HOPMAaTHUBHO-
METOJIMYECKUE MaTepHalIbl B MPAKTUYECKOM JIeATEIbHOCTH;

o yriyOJeHue U paciumpeHue npoQecCHOHANbHBIX 3HaHUI CTY/IEHTOB, (hopMUpOBaHHE Y

HUX MUHTEpeca K yueOHO-1103HaBaTeIbHON JAESITETbHOCTH.

CaMocTrosTenbHas pa60Ta CTYACHTOB BKJIFOYACT B ce0s:

o H3y4eHUE TEOPETUUECKOr0 MaTepralla U COCTABICHUE KOHCIIEKTA JICKLUMN, €CIIU CTYIEHT
OTCYTCTBOBAJI Ha IIape WJIA YTO-TO YIIYCTHUII;

. MOJITOTOBKA K JJa00OpaTOPHBIM 3aHATHUSAM, OTBET Ha BOIPOCHI B KOHIIE Ka)KJIO1 JIEKIINY;

o MOUCK M MpopaboTka MaTtepuaioB u3 VHTepHET-pecypcoB, HayuyHBIX MyOJMKaLUH mpu
MOJIrOTOBKE MaTepHalia K HaydHO-IIpakTHuYeckoi KoHpepenunu BY3a;

o MOJIrOTOBKA K NTOTOBOMY KOHTPOJIIO 3HAHUH MO AUCLUILINHE (3a4€T).

AynutopHas u BHeayauTopHass CPC BBITIOIHSAETCS B COOTBETCTBUU ¢ METOIMUYECKUMU
yKazaHusMu - Tpubyuckasa P. M. MarepuanoBenenue: YueOHoe nmocodue K 1abopaTopHOMY
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NPaKTUKyMY M caMmocToaTenbHOol padore/ P.M. TpubyHckas— [lerponaioBck - KamuaTckmii:
Kamuatl TV, 2018. — 164c.

6. @OoH/I OLIEHOYHBIX CPEACTB JJIS MPOBEACHUS MPOMEKYTOYHOM aTTeCTAlUN
oﬁyqaloumxca o IMCHUIIJINHC
@DoH/T OIICHOYHBIX CPEJICTB I IPOBEICHUSI TPOMEKYTOUYHON aTTECTAIMKM O0YJarOIUXCs

no aucuuiiMHe «MaTtepruanoBeeHUEe U TEXHOJIOTHMST KOHCTPYKLMOHHBIX —MAaTepHalIOB»
NpEeCTaBJICH B IPUIOKEHNH K pabodel mporpaMMe TUCIHUILIMHBI H BKIIOYAeT B ce0sl:

o nepevyeHb KOMIIETEHIMH ¢ yKa3aHHEeM JSTarnoB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHHS
00pa30BaTeNbHOM IPOrpaMMbl;

° omnycaHue IoKa3aTeyne u KPHUTCPUCB OLCHUBAHUA KOMHGTGHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax UX
(dbopMUPOBaHUS, OTIMCAHNE IIIKAJI OIICHUBAHMUS,

° TUIIOBBIC KOHTPOJIBHLBIC 3aJaHUA WKW MaTCpualibl, HGO6XOIH/IMI)IG JJIA OLICHKU 3HaHHfI,

YMEHUW, HaBBIKOB M (WIM) ONbITa JACSITEIBHOCTH, XaPAKTEPU3YIOLIUX  ATAIlbI
(bopMHUpPOBaHHS KOMIIETEHITU;

° METOJMYECKUE MaTEpHaIbl, OMPEIEISIONINE MPOLEAYPhl OIEHUBAHHUS 3HAHWM, YMEHUH,
HAaBBIKOB W (WJIHM) OIBITa JEATEIHHOCTH, XapaKTePU3YIOMIMX JTambl (OPMUPOBAHUS
KOMIIETCHIINH.

3 cemecTp
Bonpocul onsa nposedenusn npomesxcymounoil ammecmayuu no oucyuniune (3avem)

1. ATOMHO-KpHCTaJNINYECKOE CTPOCHHUE BEIIECTB. THIBI KPUCTANIMYECKHX PELIETOK, HX
napaMmeTpsbl.

2. Kpucrammuzanus. [Tomumopdusm. AHH30TpOIHSI.

3. MeTozp! uCIbITaHUSI MaTEpUAIOB.

4. OcHOBBI TEOPUH CIUIABOB. /[narpaMma cOCTOSIHUS CIUIAaBOB C 00pa30BaHMEM HEOI'PAaHUUEHHBIX
TBEP/BIX PACTBOPOB.

5. JluarpaMMa cOCTOSIHUS CIUIABOB C MOJIHBIM OTCYTCTBHEM PAaCTBOPUMOCTH JJIEMEHTOB

6. JluarpaMma cOCTOSIHUS CIUIaBOB C 00Opa30BaHUEM OTPaHMUEHHBIX TBEPJIBIX PACTBOPOB.

7. JlnarpaMMa COCTOSIHUS CIIJIaBOB ¢ 00pa30BaHUEM YCTOWYMBOIO XUMHUYECKOTO COETUHEHUSI.

8. CBs3b CBOMCTB CIUIABOB € TUIIOM Juarpammsl. 3akoH KypHakoBa.

9. TBepnocTb. MeTo bl ONpeieeHNs] TBEPAOCTH.

10.lnarpamMmma COCTOSIHUS HKEJIe30-yTIIEepPO/I. CtpyKTypHBIE COCTaBJISIOLINE
JKEJIE30yTIEPOANCTBIX CIUIABOB.

11.Cranu yrnepoaucteie. Knaccudukarus mo CTpykType U Ha3HAY€HHUIO, MapKUPOBKA.
12.Yyrynsl. Kiaccuduxanus, MapkupoBKa.

13.Ceppriit uyryn. CTpykTypa, CBOWCTBA, IPUMEHEHHE.

14.KoBkuii uyryH. CTpykTypa, CBOMCTBA, IPUMEHEHNE

15.BbIcOKONTPOYHBIN YYT'YH C IapoBUIHBIM Ipadutom. CTpyKTypa, CBOHCTBA, IPUMEHEHUE.
16.BBICOKOTIPOYHBIN YYT'YH ¢ BEpMUKYISApHBIM rpadgurom. CTpyKTypa, CBOMCTBA, IPUMEHEHHE.
17.Cranu nerupoBannble. Kiaccudukanus, MapKupoBKa.

18.0OcHoBBI Teopun TepMuueckoit 00padotku. Buast TO, TexHomorHs.

19.3akanka, TeXHOIOTH, Ha3HaueHue. Bupl 3akanku. CTpyKTypHbIE IPEBpAIEHHs] IPU 3aKaJIKe.
20.0Tnyck, TEXHOJIOTHs, Ha3HaueHuWe. Buabl ortmycka. CTpyKTypHbIE MpeBpallleHus Ipu
OTITyCKE.

21.01xur, BUABI OTXKHTa, TSXHOJIOTHS, HA3HAUCHHE.

22 .Hopmanusanus, TEXHOJIOTHsl, HA3HAYCHHE.

23.Xumuko-tepmuyeckast oopadorka, Buas XTO.

24 IlemeHTalysi, TEXHOJIOTHS, HA3HAYCHHUE.

25.HutporemeHnTanus, TEXHOJIOT U, Ha3HAUCHHE.

26.A30TUpOBAHUE, TEXHOJIOTHS, HA3HAYCHHE.
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27.bpon3ssl. CocTaB, CBONCTBA, MAPKUPOBKA, IPUMEHEHUE,
28.Jlarynu. CocTaB, CBOMCTBA, MAPKUPOBKA, IPUMEHEHHUE.

29.
30.
31.

AJFOMUHUY U CIUIaBBI HA €r0 OCHOBE (JIUTEHHBIE)
AJIOMMHHUH U CIUIaBbI HA €r0 OCHOBE (epopMUpYyeMbIe, TEPMUYECKH YIIPOUYHSIEMBbIE)
AJNIOMHMHHUH ¥ CIUTaBbI HA €T0 OCHOBE (AeGOopMUpYyEMbIe, TEPMUYECKH HE YIPOUHSIEMbIE)

32.AHTU(DPUKITMOHHBIC CIIJIaBbI M MaTepHUAJIbl (METATHYCCKHE, HEMETAUTMUECKHE ).
33.Kpurepuu xJ1aJOCTOUKOCTH MaTEpUAJIOB.
34.X11a10CTOUKHE CILIABLI.

35.

Cru1aBbl BEICOKOM IMPOBOAUMOCTH, BBICOKOI'O COITPOTUBJICHU.

36.MarauToMsTrKie MaTeprabl

37.
38.
39.
40.

no

B

10.

11.
12.

13.
14.
15.
16.
17.

18.
19.

MarsnuToTBep/able CIIaBbI

TepmoruiacTHYHBIC TOJTUMEPHI.

TepMopeakTUBHBIE TOJTUMEPHI.

Pe3unsbl. Kitaccudukanmsi, coctaB, CBOHCTBA, TPUMEHEHHE.

4 cemecTp
Bonpocel ona nposedenusn npomesxcymounoi ammecmayuu no oucyuniune (IKzamemn)

Onpenenenue, Ueab AUCLHUIUIMHBL, €€ POJIb U MECTO B KOHCTPYKTOPCKO-TEXHOJIOTMYECKOU
MOATOTOBKE UHXKEHEpa.

TexHonoruueckas noJAroToBKa MNpou3BOJICTBA B MAIIMHOCTPOCHUH.

DTanbl TEXHOJOTUYECKONW MOATOTOBKU MPOU3BOACTBA, OCTABICHHWE TEXHUYECKOTO 3aJaHUs,
MOJITOTOBKA ACKU3HOTO U pab0Yero mpoeKTa.

OrieHKa TEXHOJIOTUYHOCTH KOHCTPYKIIMH: TEXHOJIOTHYECKHUE BOZMOXHOCTH 000PY/I0BaHHUS.
Pa3paboTka TEXHOIOTMYECKHX TIPOIECCOB O0pabOTKM JAeraneil W cOOpKH H3IENUd ¢
TEXHUKO-D)KOHOMUYECKHM 00OCHOBAHUEM.

[IpoekTupoBaHuE TEXHOJIOTUYECKONH OCHACTKHU.

VYmpasieHne NoAroTOBKOM MpoU3BOACTBA (KaleHIapHbIE MIaHbl, CPOKH).

TexHOIOTUYeCKHe XapaKTepUCTUKH THUIOBBIX 3arOTOBUTENIBHBIX MPOLECCOB, METOJIOB
00paboTKH U COOPKU MPU U3TOTOBJICHUH MAIIWH.

Pa3paboTka TEXHONIOTHUECKUX MPOIIECCOB MEXaHUYECKOW 00paboTku u cOopku. TexHuko-
HKOHOMHUYECKOE OOOCHOBAHUE MPUHATHIX TEXHOJIOTUUECKUX PEIICHUI.

Caapka u maiika. O0mas XxapakTepuCTHKa CBAPOYHOTO MPOU3BOACTBA. OCHOBHBIE CIIOCOOBI
CBapKH.

®u3nuecKue OCHOBBI OJIYYEHHS CBAPOUYHOTO coeuHeHus. [loHsaTre o cBapuBaeMocTH.
CrnenuanbHble METOABI CBAPKH. DJIEKTPOIIIaKoBas cBapka. KoHTakTHas ra3oBasl CBapka.
Caapka. O65acTh ee UCIOJIb30BAHMS.

[Taiixa, 0COOEHHOCTH €€ TPUMEHEHHUS B OTPACIIH.

JluteitHoe mMPOU3BOACTBO. TEXHONOTHS W3TOTOBICHUS JHUTEUHBIX (GOPM U CTEPKHEH.
MopenbHble KOMIIEKTh. POPMOBOUYHBIE U CTEPIKHEBBIE CMECU M UX cBoMcTBa. [loHsiTHE O
JINTHUKOBOM CHCTEME.

JInTeitHple CBOMCTBA CIINIABOB.

[Tpou3BOACTBO OTIMBOK M3 YyTryHa, CTalH, I[BETHBIX CIJIAaBOB U 00JACTh WX MPUMEHEHHUS.
Jlutbe B necyanble GOPMBI.

OOpaboTka MeTannoB JaBieHueM. [loHSATHE O TUIACTUYHOCTH METAJIOB W CILIABOB,
MoIBEprarImuecs 00paboTKe 1aBICHUEM.

CymHocTh 1 crioco0bl 00pab0oTKH METAJIOB 1aBJICHUEM.

OOopynoBaHue W HWHCTPYMEHT, NPHUMEHSEMbIC JJII KOBKH, INTAMIIOBKH, IPOKATKH,
MIPECCOBAHUS U BOJIOYEHUSI.
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20.
21.
22.
23.
24.
25.

26.
27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.

49.

50.

51.
52.

l.

[Tpon3BoacTBO TPYO M CIIEUATBHBIX PO(UITIEH.

O06paboTka MeTay1oB pe3aHueM. [10BepXHOCTH 3aroTOBOK ¥ KOOPJMHATHBIE IIJIOCKOCTH.
DNEMEHTBI TOKAPHOT'O MPOXOJAHOTO pe3lia U yIJIbL.

Pexxum peszanus. Bei6op pesxuMoB pe3aHus.

TemuioBble IBIEHUS NIPU Pe3aHUH MeTau1oB. CUIlbl pe3aHHtsl, MOILHOCTb.

Meramnopexxymue  craHkd.  Kiaccupukanus — MeTaulopexyliero  o0opynoBaHMs,
MapKUpPOBKA.

[TpuBoABI U Epeaayun, IPUMEHSIEMbIE B CTAaHKaX.

ToxapHo-BuHTOpe3HbIH cTaHok 1K62. TexHonoruueckas XapakTepUCTHKa CTaHKAa M €ro
OCHOBHBIE Y3JIbI.

Kunemaruyeckas 1enb IJ1aBHOTO ABM)KeHUA cTaHka 1K62.

VYpaBHeHHE KUMHEMaTH4eckoil nenu mnoxaud. PaboTel, BbINOJNHAEMBIE Ha TOKapHO-
BUHTOPE3HBIX CTAHKAX.

Caepinienne. Cxema cBepJIeHUs U paccBepiinBaHus. Pexum pe3anus.

Yactu 1 351eMEHThI CIUPATILHOTO CBEpIIa.

CaepiuibHbIE U pacTOYHbIe cTaHKU. OO BUJ BEPTUKAIbHO-CBEPIMIBHOIO CTaHKA.
®pesepoBanue. Pexxum pezanus npu GppesepoBaHUU.

PaboTsl, BeIIOIHSIEMbIE HA (DpE3EepPHBIX CTAHKAX.

®pesepHble cTaHKU. OCHOBHBIE Y3JIbl TOPU30HTAIBHO-(PE3EPHOTO CTAHKA.

JenutenbHble rooBkH. CriocoObl 1eeHusl.

CrporanbHble, 10J1I0€KHbIE, IPOTSKHBIE CTAHKU.

Cxema npoTsruBanus. Pexxum pe3anus npu NpoTAruBaHUU, UHCTPYMEHT.

3ybonapesanue. Metonbl 3yOOHape3aHus, HHCTPYMEHT.

Cxema Hape3aHus 3y0uaThix kojec. OCHOBHbBIE IBUKECHHUS.

HImudosanue. AOpa3suBHBIE MaTEpUAIIBI.

Bugp! mundoanus. OCHOBHBIE ABMKEHUSI TPH HUTU(OBAHUY.

Texnonorus ceapku. CriocoObl CBapKHu.

TexHonorus NPOU3BOICTBA PE3UHOTEXHUUECKUX U3EIU.

Otnenounbie MeTo1bl 00paboTku. MX posb B o0ecrieueHnn KayecTBa JeTaiel.

Tonkoe numdoBaHue, TOYEHHE, XOHMHIOBAaHHE (CXeMbl 0OpabOTKH, PEXUM pe3aHus,
KaueCcTBO MOBEPXHOCTH).

HoBonka. CyneppuHuipoBanue. Y IpouHeHHe TOBEPXHOCTEN eTaielt.

MeTtponoruueckue OCHOBBI  JAUCHUIUIMHBL. OlleHKa TOYHOCTH OOpabOTKU jeraneit
CTaTUCTUYECKUMU METOLAMH.

OrmpeziesieHe HACTPOCUHBIX pa3MepoB TpH 00paboTke, BBIOOP MeToja oOecredeHus
3aJJaHHBIX TapaMETPOB TOYHOCTH MPH COOPKE MAIIMH.

KauectBo nponyknnn. @opMHpOBaHHE MTOKA3aTeNIeH KauecTBa MOBEPXHOCTH TEJl BPAILCHMUS.
IToxazarenu kauecTBa U3JENIN, ACTAIH.

HanexHocTbh, TOITOBEYHOCTH, PA00OTOCITOCOOHOCTh, O€30TKAa3HOCTb.
TexXHUKO-?KOHOMHUYECKUE pacyeThl P 0OOCHOBAHUH TEXHOJIOTHUYECKUX PEIICHUM.

7. PekoMeHayeMas quTeparypa

7.1. Ocnosnasn numepamypa

ITon pen. ApsamacoBa b.H. MarepuanoBenenne W TEXHOJOTHUS KOHCTPYKIIMOHHBIX
matepuanos. — M.: MI'TY um. H.O. baymana, 2009. — 460 c.

2. Cunpman [.1. Marepuanosenenue. — M.: M3parensckuii IeHTp «Akamemus», 2008. — 335 c.

3.

@erucos I'Il., Kapnmvan M., Martonnn B.M. u np. MarepuanoBeneHue U TEXHOIOIUS

KOHCTPYKIIMOHHBIX MatepualioB. - M.: Merarutyprus, 2001. —480 c.
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7.2. /lononnumenvnan numepamypa

4. Nansckuit A.M. u 1p. TexHOIOTUS KOHCTPYKLIMOHHBIX MaTepraioB. — M.: MamuHocTpoeHue,
2002. - 512 c.
5. Apsamacos b.H. Marepuanosenenue. — M.: MI'TY um. H.O. baymana, 2003. — 646 ¢
6. Jlaxtun FO.M., JleontseBa B.I1. Marepuanoseaenue. — M.: Mammnoctpoenue, 1990. —
320 c.
7. llon pen. M.JI. bepmireiina, A.I'. Paxmtanra. MerayuioBeneHue U TepMudeckas oopaboTka
cranu. — M.: Meramnyprus, 2001, - 393 c.
8. ITox pen. A.C. 3y6uernko. MapouHuk cTajei u cruaBoB — M.: Mammnoctpoenue, 2003, - 783
c.

7.3. Memoouueckue ykazanus

1. MarepuanoBeaenue: Y4eOHO-METOAUYECKOE MOCOOME K BBHIMOJIHEHHUIO JTAOOPATOPHBIX U
camocrosTeNbHbIX pabor. / P.M.TpubOynckas. — IlerponasnoBck-Kamuarckmii: Kamuatl TV,
2019. - 164 c.

2. MarepuanoBenenue. MaTepuanoBeleHHE U TEXHOJOTHsSI KOHCTPYKIIMOHHBIX MaTepPHaJIOB:
Y4eOHO-METOINYECKOE MOCOOUE K BBIMOTHEHUIO MPAKTUYECKUX U CaMOCTOSITENIbHBIX paloT. /
P.M.Tpubynckas. — IlerponaBnoBck-Kamuarckuii: Kamuarl' TV, 2014. — 132 c.

3 TexHOJIOTHS KOHCTPYKIIMOHHBIX MaTepuaioB. YueOHOe ocoOue st CTYACHTOB OYHOUN U
3a0uHOM popMm o0yuenus/ Tpubynckas P.M., 3Bonapea O.B. — [lerponasnoBck-KamuaTckuii:
Kamuatl TV, 2013. — 144 c.

8. Ilepevennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«MHTEpPHEeT»

1.bubnuorexka EnuHoe okHO JocTyna K 00Opa3oBaTesIbHBIM pecypcaM [DNeKTpoHHBIN pecypc]. —
DnekTpoH. naH. — Pexxum pocryma: http://window.edu.ru/window/library. — 3ari1. ¢ sxpaHa.

2.®enepanbHas ObC «EnnHoe okHO nocTyna k oOpa3oBaresbHbIM pecypcam» — URL:

http://window.edu.ru

3.OnexkTpoHHas Oubnanoreka. MHTepHeT-mpoekT «Beicuiee o0pazoBaHHe». [DIEKTPOHHBIN

pecype]. — DnektpoH. gaH. — Pexkum mgoctyma: http://www.gaudeamus.omskcity.com/PDF _li-

brary_economic_finance.html— 3aru. ¢ sxpana.

4.Onextponnsie karamoru AUBC MAPKSQL: «Kuurn», «Ctateny, «luccepranumn», «Y4eOHO-
METOAMYECKast JuTepaTypa», «ABTopedepaTsl», «Jlemo3urapubii  ¢oug». — URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.9nexkTpoHHO-01OIMOTeYHast cucteMa «eLibrary»: [OnekTponHslil pecypc]. - Pexum goctyna:

http://www.elibrary.ru

6. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opunmansusii caiit

("Marepuanosenenne") dhaxkynprera MT (Mammnaoctpoutenbubie Texnonorun) MI'TY um.

H.D. baymana, Mockaa.

7..http://mt.bmstu.ru/kafmt13.php - opunmansHelii caiit kapenpst ("TexHomoruu 00padOTKH

marepuano") ¢akynbrera MT (Mamunoctpoutensubie Texnomorun) MI'TY um. H.D.

baymana, MockBa

9. Meroanuyeckue yKazaHusi AJ1s1 00y4AHOIIUXCS 110 OCBOCHHIO
AUCHUNIIMHBI

Metoauka mnpenonaBaHds JAHHOM JUCLHMIUIMHBI TPEAINOJAraeT 4YTEHUE JIEKIUi,
IpOBE/ICHUE JIa0OPAaTOPHBIX 3aHATUM, TPYNNOBBIX M WHIMBUAYAJIbHBIX KOHCYJIbTALUH 110
OTJeNbHBIM (HanboJee CI0XKHBIM) crnenuduyeckuM mpodiemaMm TucuMIUIMHEL [Ipenycmorpena
caMoCTOsiTeNIbHAs paboTa CTYAEHTOB, a TakKe IMPOXOXKAECHUE ATTECTALlMOHHBIX MCIBITAaHUH
IIPOMEXKYTOUHOM aTTecTaluu (3K3aMeH).
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Jlekyuu NMOCBSIIAIOTCS PACCMOTPEHUIO HA0O0JIee BAXKHBIX KOHIIETITYAIbHBIX BOITPOCOB: O
Knaccupukanuu W CBOMCTBaX MarepuaioB. B xoae nexkumii oO0ydaromuMmcs CleayeT
IIOATOTOBUTH KOHCIICKTHI JIGKI.[HfII KpaTko, CXCMATU4YHO, IOCJICAO0BATCILHO (bPIKCI/IpOBaTL
OCHOBHbBIE TIOJIOKEHUS, BBIBOJBI, (POPMYIUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)KHbIE MBICIIH,
BBIACIIAITL KIIFOYCBBIC CJIOBA, TCPMUHBI; IMPOBCPATH TCPMUHBI, IMOHATHUA C ITOMOIIBIO
SHIUKJIONEINH, clioBapei, CIPaBOYHUKOB C BBHITUCHIBAHUEM TOJKOBAHUH B TETPalb; 0003HAYHUTD
BOIIPOCHI, TCPMHHBI, MAaTCpHaAJl, KOTOpBIfI BBI3BIBACT TPYAHOCTHU, IOMCTUTDH U MOIBITATHCA HalTH
OTBET B pEKOMEHAyeMoil nureparype. Eciaum camocTosTeNbHO He yAaercs pa3o0parbcs B
Mmarepuaie, Heo0X0 MO c(hOPMYITMPOBATH BOIPOC U 3a/1aTh MPENOJaBaTe0 Ha KOHCYJIbTAIlUH,
Ha JIaOOpaTOPHOM WJIM Ha MIPAKTHYECKOM 3aHSATHUH.

Ilenvio nabopamopubix U HPAKMUYECKUX 3AHAMUI SBISCTCS TNPUOOpETCHUE
00y4JaroIMMUCS OMbITA PEIIeHUs] yUeOHO-UCCIeI0BATEIbCKIX U PeabHbIX MPAKTUYECKUX 3a7au
Ha OCHOBE M3YyYEHHOI'O0 TEOPETHYECKOI0 MaTepuaja; 3KCIEPUMEHTAJIbHOE IOATBEPKICHUE U
MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHUM, YMEHUE PelIaTh MPAKTUYECKUE 3aauu.

10. KypcoBoii npoekTt
He npenycmorpen

11. Ilepevyenb MHPOPMALUOHHBIX TEXHOJIOTHIl, HCIOJIb3YEeMbIX IIPH
OCYILIEeCTBJICHUH 00pa30BaTEILHOIO0 MpoLecca M0 AUCHMILINHE, BKIYAs
nepevYeHb MPOrPaMMHOI0 odecnevyeHusi ¥ HHPOPMALMOHHO-CIIPABOYHbBIX

CHCTEM

Ilepevyens nHGOPMALNOHHBIX TEXHOJIOTHIi, HCTOJIB3YeMBIX B 00pa30BaTeILHOM Mpolecce

® DJIGKTPOHHBIC 00PA30BATEIIBLHBIC PECYPCHI, TIPEICTABICHHBIC B paboYell porpamMmme;

® CIOJBb30BaHUE CIal-Pe3eHTAaIHIA;

® HHTEPAKTHBHOE OOIICHHE C OOYYArOIIMMHUCS M KOHCYJIBTHPOBAaHHE MOCPEACTBOM DPECYPCOB
cetu Hutepner (oOmieHue Ha (opyMax, B COIMAIBHBIX CETSAX, MOCPEICTBOM DJIEKTPOHHOMN
TIOYTHI)

Ilepeyens mporpaMMHOro ofecneyeHusi, HCOJIB3YeMOr0 B 00pa30BaTeILHOM Mpolecce:

® TEKCTOBbIE, TAOIMUHBIE U Ipaduyeckue pegakTopsl nakera Microsoft Office;

® [IPOTrpaMMBbI IIOATOTOBKH M MTPOCMOTPA MPE3EHTAIIHIA;

® UHTepHET-Opay3ephl;

® TI0YTOBBIE KJIMEHTHI (IIPOrpaMMbl OOMEHa JIEKTPOHHOM 1OYTOH);

Ilepeyennb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM:

e CcIpaBOYHO-NIpaBoBas cuctema «KoHcynbTaHT-IuIIOC» http://www.consultant.ru/online

e crpaBouYHO-IIpaBoBas cucteMa «I apanT» http://www.garant.ru/online

e wuHpOpPMaIMOHHO-cIIpaBoyHas cucteMa «Texakcnept» http://docs.cntd.ru

e uHpOpPMAIMOHHO-cIIpaBovHas cucteMa «NormaCSy http://www.normacs.ru

12. MaTepuajibHO-TeXHHYECKOE o0ecnedeHre JUCHUIINHbI
Jnis mpoBeieHus 1ab0paTOPHBIX pabOT MCHOIB3YIOTCS CIIEHUAIN3UPOBAaHHAs Ta0b0opaTOpHs
«MarepuanoBenenue»1-204

- KOMIUTIEKT y4eOHO-HArISAHBIX TOCOOU «MartepuanoBeicHue;,
- 00beMHBIE MOJIETTH METAJUTMUECKON KPUCTAJUIMYECKON PEIICTKH;
- 00pa3Ibl METAIJIOB (CTANM, YYT'yHA, IBETHBIX METAJIOB U CIIJIABOB);
- 00pa3Ibl HeMETaNTNYECKUX MaTEePHUATIOB.
-O6opynoBanue 1a60paTOpun U paboOUNX MECT J1aOOpaTOPHH:
DNEKTPOHHBIM MUKPOCKOI
ATackl MUKPOCTPYKTYpP METAJLJIOB U CILJIaBOB
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TBepaomep ast UCHIBITAHHSI TBEPAOCTH METALUIOB Mo Metoxy PokBemna (mpecc PokBena)
TK-2, bpunenns

Hedexrockor

JleTanu ¢ BUIaMu XUMHKO-TepMUYECKON 00padboTku (komruiekT) OT-24

OO0pa3ibl YepHBIX U BETHBIX METAJIJIOB U UX CIUIABOB

CTeHpbl AIeKTpopaIuoMaTepHaioB

Mertannorpaduueckre MUKPOCKOTIbI

[InudoBabHBIE CTAHKH

MydenbHas neunb

CymunbHbIHA mKkad

Marepuansl Ui TPUTOTOBJICHUS MUKpOHUTU(OB (HaxknauHnas Oymara, macra [oiim,
pEaKTUBBI ISl TPABJICHUS
HaGopbl HHCTPYMEHTOB: pe3Iibl, CBEPJIa, METYHKH, 36HKEPHI, 36HKOBKH, pa3BEPTKH, (hpe3bl.

Yriaomepsl.
JlonoyiHeHHMs1 M U3MEHEeHHus B padoyeil mporpamme 3a / y4eOHbIii rojg
B pabouyto mporpamMmmy 1o JTUCHIUTUIAHE JUISL CTIEIIUATBHOCTH (Tei)

BHOCATCA CICAYIOMHNEC JOMOJHCHUA U U3MCHCHUA:
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I[OHOJ'IHGHI/ISI U U3MCHCHUS BHEC

(momxnocTh, ©.N1.0.,
MOATHCH)

PaGouas mporpamma nepecMoTpeHa u 000peHa Ha 3aceiaHnnuu Kadeapsl
« » 20 T.

3aBeayromuit kadeapoit

(moamuce)
(®.1.0.)
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