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1. eau v 321241 y4eOHOM TMCUUNIMHBI

Hucnunnuna «MaTtepuaaoBeeHue U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepHajioB) SIBISETCS
muctumuinHo  cienmanu3aimun @I'OC BO  (B1.0.20),  dopmupyromeit  mpodeccnoHanbHYo
MOATOTOBKY OakajaBpa IO HampaBIeHHIO MOArOTOBKU 16.03.06. «XomoausibHas, KpHOT€HHAs TEXHHUKA U
CHCTEMBI JKM3HEOOECIICUSHHUS) HpO(bI/IJ'ILZ «XOJ’IOI[I/IJ'H)HaS[ TCXHHUKA U TCXHOJIOT U

L]envio ipeniofiaBaHus SIBJISIETCS MO3HAHUE MPUPOIBI U CBOWCTB MaTEPUAJIOB, CBI3b MEKIY UX
COCTaBOM, CTPYKTYpPOU M CBOMCTBAMHU, 3aKOHOMEPHOCTH X U3MCHECHHUS MPHU TETUIOBBIX, XHMHUYECKUX,
MEXaHUYECKUX, SJIEKTPOMAarHUTHBIX, PAIMAllMOHHBIX U JPYTUX BO3JCHCTBUSIX, a TAKXKE METOJOB UX
yIPOYHEHUsI U 00paboTKH st Hanbosee 2((HEeKTUBHOTO UCTIONB30BaHUS B TEXHUKE.

OCHOBHBIMU 3a0auamu TUCHUILIAHBI ABISIOTCS

e u3ydeHHE (PUINYECKOW CYIIHOCTh SIBJICHUN, TMPOUCXOIANIMX B MaTepuaigax Ipu
BO3JICHCTBUY, HA HUX Pa3UYHbIX ()AaKTOPOB B YCIOBHSIX MPOU3BOJICTBA U IKCILTyaTallud UX BIUSHUE
Ha CTPYKTYpY U CBOMCTBa MaTepHAJIOB;

® H3y4eHHUE 3aBUCUMOCTU MEX]Iy COCTAaBOM, CTPOSHHUEM U CBOMCTBAMHU MAaTEpUAJIOB;

® U3y4YeHHE TEOpUM M TMPAKTUKH PA3IUYHBIX CHOCOOOB YHIPOYHEHHS] MAaTEepUANIOB,
00eCTIeUNBAIOIINX BBICOKYIO HAJIC)KHOCTh U JOJITOBEYHOCTH JCTANIeH MAIlIMH, MHCTPYMEHTA B IPYTUX
U3ACTINI;

® M3y4eHUE OCHOBHBIX TPYIIIBI METAIUTMYESCKUX U HEMETAUTMYCCKUX MaTepUaIOB, UX CBOWMCTB
1 001acTu NPUMEHEHUS;

e U3y4YyeHHE OCHOBHBIX CIOCO0OB  (opmMooOpazoBaHUS MaTEpHAIOB, CBapOYHOTO
MIPOU3BOJICTBO.

B pe3ynbrate n3yueHus: AUCUMILTUHBI CTYIEHT TOJIKEH:

3Hamy:

® CTpPOGHHE U CBOWCTBa KOHCTPYKIIMOHHBIX M OKCIUTyaTallMOHHBIX MAaTepUasoB,
MPUMEHSIEMBIX TPU PEMOHTE, JKCIUTyaTallil M TEXHHYECKOM OOCITY)XMBaHHWH, CYIIHOCTH SBIICHUH,
MIPOUCXOJAIINX B MaTepUaIax B YCIOBHSIX IKCILTyaTaI[lH H3ACITHUS;

®COBpEMEHHBIE CTMOCOOBI MONYYEeHUS MaTepUaioB U U3JAETUI U3 HUX C 3aJlaHHBIM YPOBHEM
AKCIUTyaTallMOHHBIX CBOMCTB;

- CIOCOOBI IMOJyYEHHs 3aroTOBOK, CBApPOYHOE IMPOU3BOJCTBO, TEXHOJOTMYECKHUE IMPOLECCHI
(hopmoobpazoBanus, 00padOTKY METAJIJIOB PE3aHUEM.

ymemy:

® AHAIM3UPOBATH CTPYKTYPY U CBOWCTBA MAaTEPUAJIOB;

® BEIOMPATH PEKUMBI: TEPMUUECKON 00pabOTKN

® Ha3HAuYaTh CIIOCOOBI MONYUYEHUS 3aTOTOBOK U TEXHOJIIOTMUYECKUE MapaMeTpbl MeXaHMYeCKOH
o0paboTku

® NIPOBOJIUTH BBIOOP MaTEpUANIOB TSI OOECHEYeHUs PEMOHTAa, C YYeTOM HX CBOWCTB H
MapaMeTpoB.

IIpuobpecmu nagviku:

® MPaBUIILHOTO BHIOOPA MaTEPHATIOB ¢ TPEOYyeMbIM KOMITJIEKCOM CBOMCTB;

® HA3HAYCHHUS TEXHOJIOTUYECKUX METOJIOB OOpa0OTKM MaTepuajoB JUis MOIyYeHUs
TPeOyEeMBIX 3KCIUTYaTaIIHOHHBIX TTapaMeTPOB.

2. TpeboBaHus K pe3yJbTaTaM O0CBOCHUS JUCHUIINHbBI

[Iporiecc wu3yueHWs OUCHMIUIMHBI HampaBieH Ha (QopMHupoBaHUE MPOodecCHOHATbHBIX
KOMITETEHIIUH:

obwenpoeccuonanvhvie KOMnemeHyuu

OIIK-1 — CnocoOeH UCMonb30BaTh (hyHIaMEHTAIbHbBIE 3aKOHBI IPUPOJIBI U OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX AUCLUIUIMH B IPO(YECCUOHAIBHON JESITEIbHOCTH.

[Inanupyemble pe3yabTaTbl OOYYEHHS TPU H3YUYEHUM JUCLMIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH PE3yIbTaTaMU OCBOEHUS 00pa30BaTeIbHON NPOrpaMMbl



Tao0muma 1

CBOMCTB.

[Inanupyemst Kon [Tnanupyemsblil pe3yabTaT 00yueHHs Kog
K € pe3yabTaThl | HAaUMEHOBAHUSA 10 JUCLUIUINHE roKasare
o OCBOCHUSL HHIAUKATOpa st
KOMIIETE
oOpa3zoBareib JIOCTHKECHUSA OCBOEHHUS
i HO npodeccuoHaIbH
MpOrpaMMbl | OW KOMIETEHIIMH
3HaTh:
M -1omk-1 - CTpPOCHHUE u coiictea | 3 (OIIK-
DopMyTUpyeT IeH W KOHCTPYKIUOHHBIX u 1)1
Baja4un UCCIICAOBAHMUS | DKCILTyaTallHOHHBIX MaTepHalioB,
MIPUMEHSIEMBIX npu pEMOHTE,
9KCIUTyaTaln u TEXHUYECKOM
OOCIy’)KNBaHWM  CYIIHOCTH  SIBIICHHH,
npoucxomsammux B Mmarepuaigax B | 3 (OIIK-
= YCIIOBHUSX DKCIUTyaTalluU U3JICIINS; 1)2
Z - COBpEMEHHBIE CIOCOOBI MONYYCHUS
= MaTepuaioB W U3NSNUH W3 HHUX C
o 3aJlaHHBIM YpOBHEM 3KcIuTyaTanuoHHbX | 3 (OIIK-
o CBOWCTB; 13
% = - CBapoO4HOE HPOU3BOJICTBO,
52 TEXHOJIOTHYeCKHe mporecckl 00padotku; | 3 (OIIK-
© £ - HOPMAaTHUBBI TEXHUYECKOTO 1)4
; 5 o0CITyXKMBaHHS U PEMOHTA.
S 5
Sl Ymersn:
5 S - aHaJIU3UPOBaTh CTPYKTYpY U cBoiictBa | Y(OIIK-
OIlK-1 =% & MaTepHaloB; 1)1
= § MN-20mx-1 BeisBaser - olEeHUBATh COCTOSHHE TEXHHYECKUX
§ S MPUOPUTETHI PEIICHUSs| CPEICTB; VY (OIIK-
o 3 Bama4y - BBISIBJIATH NMPUYMHBI OTKAa30B B paboTe 1)2
z 2 o0opyioBaHus
§ 2 - TpoBOAMTH BbIOOp MatepuanoB jns | Y (OIIK-
= : O6€(3H6‘I€HI/I$I pEMOHTa, C Y4YETOM UX 1)3
S o CBOICTB M TTapaMETPOB.
s = Y(OIIK-
z E 1)4
=3 2]
5 = Bnapern:
2 E MN/-3onk1 BoiOupaer - wnaBbikamu  mpaBuiibHOro  BeIOOpa | B(OIIK-
2 = M CO3JaeT KPHUTEPHUH MaTepUATIOB C TPEOYEMBIM KOMILICKCOM N1
s = OLIEHKM PE3yJIbTaTOB CBOJCTB;
E % HCCIIEIOBAHMS. - HaBbIKAMH HazHauenus | B (OIIK-
i = TEXHOJOTHUYECKIX napamMeTpoB 1)2
S 2 00paboOTKH MaTepHaoB AJIsl MOTY4YECHUS
S 5 TpeOyeMbIX 9KCIUTyaTallMOHHBIX
= 5
O o

3. MecTo AMCHMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

VYuebnas pucnumumba b1.5.22
MaTepuasoBy SIBISETCS JAUCIUIUIMHONW 00s3aTeIbHOMN

«MarepuanoBeiecHHe ¥ TEXHOJIOTUS KOHCTPYKIIMOHHBIX
YacCTH B CTPYKType o00pa3oBaTeIbHOM

MpOrpaMMbl, HEMOCPEJCTBEHHO CBSI3aHA C TAKUMH JUCUUIUIMHAMU, KakK «JleTanu MamuH U OCHOBBI
KOHCTpyHpoOBaHus», «MeTponorust , craHfaptuzauus U cepruuxanusy, «OCHOBbI HayYHBIX
uccaeaoBanuiny, «HuzkoremneparypHble MAlIMHbBI», «XO0JIOAUIbHBIE MAIIUHBI U YCTAHOBKU».

3HaHMS, YMEHHUS M HAaBBIKH, IOJyY€HHbIE OOYYAIOUIMMHCS B XOJA€ W3YYEHHs IHCLUILIMHBI
«MarepuanoBeicHUe U TEXHOJIOTHSI KOHCTPYKIIHOHHBIX MaTEPHUAaIOB), HEOOXOIUMBI JIJIsl TIOJTOTOBKH

4




U CIaudl TOCyJapCTBEHHOTO 5K3aMEHAa, a TaKKe JJISl MOATOTOBKM BBIMTYCKHOH KBaTH(PHUKAIMOHHOM
paboThI.

4 Coaep:xanue JUCHUIIMHBI

4. 1Temamuueckuit ni1an OUCYUNIUHDL
ouHas hopma 0byuerus

Tabmuna 2
3 CEMECTP
MarepuanoseneHue
g KonrakTHas g = 9
s paboTta 1o BHJAM & g g
= | yueOHBIX 3aHATHHI = 7 g B
Bceer = s (5 e =
o O — ) = ™ 5
H (6] ) = o = =
auMEHOBaHUE Pa3/IeNIoB U TEM 3 & = 5] =
4aco =) 3 53 & = N o
= & & © = 4 B
B = = =2l 82§ 5= 3 3 85
= | £ 25/8¢ 28| EE | 5%
> [} S| s o I8 o g s
< | E|E8 S0 C& ©2 |=5
Paszpnen 1. AToMHO-KpHCTALIHYECKOE Omnpoc,
CTPO€eHHE BelecTBA 16 8 4 2 2 8 JIB*,
Tect*
Tema 1: Brenenue. Kpucramnmueckoe 4 1 1 ) ) 3 Ompoc,
CTPOCHHE METAIIIOB. Tect*
Tema 2: ®opMrpoBaHUE CTPYKTYPHI Onpoc
MeTaJuIa MPU KPUCTAITU3AINH. 4 1 1 - 3 ’
PH KP 1 Tect*
Tema 3: @a3sl U CTPYKTypa B Ompoc,
METaJUIMYEeCKUX CIUIaBax. 6 3 1 - 2 3 JIb*
Tect*
Tema 4: ®opmMupoBaHue CTPYKTYpPbI
CILJIAaBOB HpE KpI;ICTannH3a1;1pgn P 5 3 1 2 2 Onpoc, 1
’ b*, Tect
Paznen 2. lepopmaniusi u pa3pynienune Ompoc,
METaJLJIOB. 8 4 2 1 1 4 JIB*,
Tect*
Tema 1:Mexanuueckne CBOHCTBA Ompoc,
METaJIJIOB 3 3 1 1 1 JIb*
Tect*
Tema 2: Buap! HanpspKeHUH, ynpyras U Ompoc,
miacTuyeckas nehopMaliis MeTajlIoB. 2 1 1 - - 1 JIB*, Tect
*
Paspeu 3. 7Kese30 u ciiiaBbI Ha ero Ompoc,
OCHOBE 26 16 8 4 4 10 | JIB*,
Tect*
Tema 1: KommoneHTs! 1 (a3sl B cucTEMe
JKeJIe30-yTIIepOT 3 2 2 - - 1 Onpoc,
' Tecr*
Tema 2: JIluarpamma cOCTOSIHUS JKeN€30- Ompoc,
LIEMEHTUT. 7 6 2 2 2 1 Tect**
P3
Tema 3: Uyryn 0
poc,
5 4 |21 1 | 1| 1 PO
Tect




Tema 4: Cranu. CTpyKTypHBIE KIIacChl Ompoc,
JISTHPOBAHHBIX CTAJICH. 8 6 2 2 2 2 Tect**
P3
Pa3nen 4. OcHOBBI TEOPUH Ompoc,
TepMHUYecKoii 00padoTKH cTaIu 16 10 4 3 3 6 JIB*,
Tect*
Tema 1: IlpeBpamieHus B CTalAX TIPH 3 5 5 ) 1 Ompoc,
HarpeBe U OXJIAKICHUN Tect*
Tema 2: TexHomorust TepMUIECKON Ompoc,
00paboTKH JIb*
8 5 1 2 2 3 —
P3
Tema 3: TexHOIOTHSI XUMHKO- Ompoc,
TEPMUYIECKOH W TePMOMEXaHUICCKOM 4 3 1 1 1 1 JIb*Tect
00paboTKu *
Pa3znen 5. lIBeTHBIE CIJIABBI 16 12 6 4 4 4
Tema 1: Menp u cruiaBel Ha €€ OCHOBE Omnpoc,
7 6 2 2 2 1 JIb*
Tect*
Tema 2: ATIOMUHMIA U CIIJIaBBI HA €T0 Ompoc,
OCHOBE 5 4 2 1 1 1 JIb*
Tect*
Tema 3: CrutaBsl Ha OCHOBE MarHus, Ompoc,
1 1 1
THTaHA Tect*
Tema 4: AHTHQPUKITNOHHBIE CTUTABHI Ompoc,
4 3 1 1 1 1 JIb*
Tect*
Pa3zpnen 6. MarepuaJibl M CILIABBI C Ompoc,
0CcO0BIMH CBOWiCTBAMH 16 12 6 3 3 4 JIb*
Tect*
Tema 1: Marepuanb! BEICOKOI Ompoc,
MTPOBOJAMMOCTH U BHICOKOTO 6 6 2 2 2 JIB*
COTIPOTHBJICHHS Tect*
Tema2: MarHuTOMSTKUE CILIABBI. Ompoc,
3 3 2 1 JIb*
Tect*
Tema 3:MaruutoTBepAbIe CIUIABbI Ompoc,
3 3 2 1 JIb*
Tect*
Tema 4:[lusnekTpuyecKre MaTepuabl 2 5 5 Ompoc,
Tect*
Pa3nen 7. HemeTtaminyeckue 10 6 6 4 Ompoc,
MaTepHuaJibl Tect*
Tema 1:OcoGeHHOCTH CTPOCHHS . 2 5 5 Ompoc,
Tect*
Tema 2:TepMomIacCTHYHBIE TTOTUMEPHI Ompoc,
3 2 2 1
Tect*
Tema 3:Peakromnactsl 3 5 5 1 Ompoc,
Tect*
Kontposnp 54u.
BCEro 108 | 68 34 |17 17 | 40
Htoro — no pazgenam 1-7  — 108 4.

Jud. 3auer 3 cem.

4 CEMECTP

TexHoIorus KOHCTPYKIIMOHHBIX MaTCpuaioB
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Paznen 1. OcHOBBI 6 5 5 4 Ompoc,
MeTAJLUTYPru4ecKoro Nnpou3BoJicTBa Tect*
Temal: coBpeMEHHOE COCTOSTHUE
Ompoc,
METaJUTyprUYeCKOro IIPOU3BOJICTBRA. 2 1 1 - - 1 Tecr*
IIpou3BoacTBO Uyyryna
Tema 2: IIpou3BOACTBO CTANU U LIBETHBIX 2 1 1 1 Ompoc,
CIUIAaBOB Tect*
Pa3znen 2. OCHOBBI JINTEHHOTO Ompoc,
NMpOU3BOACTBA. 12 6 2 4 - 6 [13%*,
Tect*
Tema 1:Duzndeckue 0CHOBBI Ompoc,
MIPOM3BOCTBA OTIUBOK.3roToBNeHMEe 5 3 1 2 - 2 I13*
OTIIMBOK B IecYanble (opmbl Tect*
Tema 2: M3roToBICHHE OTIMBOK Ompoc,
CIIEUAJIBHBIMU CIIOCOOAMH JINTHS. 5 3 1 2 2 [13*
Tect*
Paznen 3. OcHOBBI 00padoTKH Ompoc,
MeTAJJIOB IaBJICHHEM 12 6 2 4 - 6 37",
Tect*
Tema 1 du3MK0-MEXaHMYECKHE OCHOBBI
00pabOTKH METAIIOB JTaBICHUEM 5 3 1 2 - 2 On*p 0c, %
13 Tect
Tema 2:13roroBnenue
MalIHHOCTPOUTEIHHBIX MTPOdUIIei 5 3 1 2 - 2 On*poc,
p p ) 13" Tect*
Pasnes 4. OCHOBBI CBAapOYHOTO
NMPOU3BOACTBA 14 8 2 6 - 6 On*p 0c,
13 Tect*
Tema 1: ®U3UKO-XUMHYECKHE OCHOBBI 5 3 1 ’ ) Omnpoc,
MTOJTyYEHUS CBAPHBIX COSAMHEHUH ) 13 Tect*
Tewma 2: JlyroBas cBapka IiaBJICHHUEM.
TexHomornueckne 0COOEHHOCTH CBapKH 5 3 1 2 . 2 Ompoc,
Pa3IMYHBIX METAJIOB U CIUIABOB. 113 Tecr*
Tema 3:TeXHOIOTMIHOCTEH CBAPHBIX
COCTUHEHHA 4 - - 2 2 Onpoc,
. *,
13" Tect*
Pazpnen 5. ®duzuko-MexaHnyeckue
OCHOBBI 00padoOTKH Ompoc,
72 10 10 22 - 40 H "
KOHCTPYKIHOHHBIX MAaTEPHAJIOB [13"Tect
pe3anuem.
Tema 1: MeT(i,Z[LI (1)0p1\f006p3.30BaHI/I$[ 9 L L g Ompoc,
MOBEPXHOCTEH AETAJIEN MAIIIHUH. - - TecT*
Tema 2: HCTpyMEHTaJIbHBIE MaTepUAIbL. Ompoc,
9 1 1 - - 4 %
Tect
Tema 3: MetammopexyIye CTAaHKH.
peHE 14 | 6 1| 4| - | 4 |Omee
I3 Tect*




Tema 4: O6paboTka 3aroTOBOK Ha

TOKAPHBIX, CBEPIIIIILHEIX, (hPE3ePHBIX, 44 18 4 14 _ 26 OH*POC,
3y0000pabaThIBarOIINX CTAaHKAX. 13 Tecr*
Tema 5: OOpaboTka 3aroTOBOK Ha

M OBATBHBIX CTAHKAX. METOIBI 5 1 1 - - 4 Onp(zkc,
OTJEIOYHOM 00PabOTKH: Tect
Tema 6: Texnonmorngeckrne ocoOEHHOCTH

MPOCKTUPOBAHUS U H3TOTOBICHHS 9 4 Omnpoc,
JeTanei u3 KOMIO3UIIMOHHBIX 13" Tect*
MaTepHaoB.

UTOTO 144 54 18 36 |- 54 36

Uroro — no pazaenam 1-6 1444y.

Ok3ameH - 4 cemecTp

* P3 — pemenune 3a1a4, JIb — moaroroska raboparopHoit padoTel; TecT — MoArOTOBKA K TECTHPOBAHUIO.
3a04Hasn popma obyuenus — He npedyCMoOmpeHda

4.2. Cooepitcanue oucuuniunol
MarepuanoBeneHue
Pa3zpnen 1. ATOMHO-KpHUCTAUINYECKOE CTPOEHHE BelllecTBa
Temal.l Beenenue. Kpucraminyeckoe CTpO€HUE METAILIOB.
Jlexyus
Paccmampusaemvie onpocui.
OOmass  xapakTepuCTUKa W  CTPYKTYpHBbIE  METOABI  HWCCIEIOBaHUS  METaJIOB.ATOMHO-
KpUCTAJIJINYECKasi CTPYKTypa MeTajlioB.JleeKTsl KpUCTAUIMUECKON peETKH METAJLIOB.

Tema 1.2 ®opmupoBaHUe CTPYKTYPhl METaJlIa MPU KPUCTATUTU3AIUH.
Jlexyus
Paccmampueaemvie sonpocai.
l'omorennas kpucraummsauus. ['ereporeHHas Kpucrajau3anus.

Tema 1.3 da3pl U CTPYKTypa B METAJUIMUYECKUX CIJIaBAX.
Jlexyust
Paccmampueaemvie sonpocei.
TBépabie pacTBopbl. XumMudeckue coerHeHus1. CTpyKTypa CIIJIaBOB.

Tema 1.1. @opMHpPOBaHHE CTPYKTYPHI CIUIABOB MPH KPUCTAIIIU3ALINH.

Jlexyus
Paccmampueaemvie sonpocni.
Juarpammbl  a3oBOro paBHOBECHSI. JuarpamMma COCTOSHHUSI  CIUIaBOB, OOpPa3yHOIIUX

HEOTpaHUYEHHBIE TBEPIBIE PACTBOPHI. J{narpaMmbl COCTOSIHUS CIIJIaBOB, 00pa3yIOIMNX OTPaHUYCHHBIC
TBEP/BIE PacTBOPHL. J(MarpaMMbl COCTOSIHUS CIUTABOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJIUMOpP(]HBIE
MIpEBpAIICHHS.

JlabGoparopHble M NpakTU4ecKkue padorsl pa3aeda 1:

Ilpakmuueckas paboma 1.1. Tema: «Cmpoenue u ceoticmea meépovix meny.
Cooepoicanue 3anamusi.
W3yyenue CTpoeHUs U CBOWCTB TBEPIABIX TEI IPU IMOMOLIM MOJEIECH pEUIeTOK; THUIIOB
XUMHUYECKUX CBSI3€H, BIMSIONIMX HA CBOMCTBA U OMPENEIONINX 007acTh MPUMEHEHHUSI BEILIECTB.
Hcrnons3ys 3anucu JIEKIUN WIK JUTEPaTypy , a TAK)KE KPaTKOe TEOPETUUECKOE BBEICHUE JAaHHOU
paboThl, U3y4uTh pazzaen kKypca "MarepuanoBenenue”, (MOCBAIEHHBIN CTPOCHUIO Tell (amopdHbIe,
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KPUCTAJUTMYECKHE) U TUTIAM XUMHUYECKUX CBSI3EH, 03HAKOMHUTHCS C TIPUBEICHHBIMU MTPHUMEPAMHU H MX
pCLICHUEM.
[Tony4uTth OT penoaBaTens 3alaHue U MOJICNTb PEHICTKU. BBIMOTHUTD 3a1aHKe.

Jlabopamopas paboma 1.2. Tema: «Muxpockonuueckuti Memoo UCCIe008AHUSL MEMAILLO8 U CHIABO8.
(Muxpoananus)».

Cooepoicanue 3anamust.

OCBOHTH TEXHOJIOTHUIO TPUTOTOBJICHUS MUKPOILTU(OB, U3YUUTh MUKPOCTPYKTYPHI IITU(OB A0 U
MOCJIe TPABJICHHS MPHU MOMOIIU METAUIOrpaduyecKoro MUKpPOCKONa. Y CHUTh MPUHIUI BbISBICHUS
CTPYKTYp M MPAKTUYECKOE 3HAUEHHUE JAaHHOTO METOa.

Camocmosmenvhas paboma noo pykogoocmeom npenooasamens (CPII)
Ipumepvr npaxmuueckux 3a0anuil U camu 3a0aHust NPUBOOSMCS 8 YUEeOHO-MEeMOOUYECKOM NOCoOUU no
oucyuniute.

Konmponvuvie sonpocwi

1. Yrto Takoe MaKpoCTpyKTypa?

2. Kakumu criocobaMu u3ydaroT MaKpOCTPYKTypy?

3. JIns xakux nesnei mpuMeHsIoT aHaJIu3 MaKpOCTPYKTYphI?

4. Kak noarotaBiauBaroT 00paslibl JUIsi MUKpOaHaIn3a?

5. Kak BBISBISIFOT: a) MaKpOCTPYKTYPY; 0) MaKpOCTPOCHHE JIUTOTO CIIABA; T') BOJOKHUCTOE CTPOSHHE CTalH;
1) TITyOWHY 3aKaJIEHHOTO U IIEMEHTOBAaHHOTO CIIOEB?

61. Kaxue 3amaun pemaioT ¢ MoMOIIbI0 MUKpoaHanu3a?

7. CTrpoeHHe METAJJIOB U UX CBOMCTBA.

8. B dem 3akimogyaercss METOAMKA MPUTOTOBICHHSI MUKPOILTH(OB?
9. Kakwue peakTHBBI IPUMEHSIOTCS 11t 00paboTku numda?
10.Yto Takoe monumophuzm?

11.Yto Takoe anuzoTponus?

12.JTeheKThl KPUCTAITHYECKOT'O CTPOCHUSI.

13.YcnoBust 06pa3oBaHust TBEPABIX PACTBOPOB.
14.0OxapakTepusyiiTe 3BTEKTHYECKOE MPEBPALLIEHNE B CIUIaBaX.
15.0xapakTepusyiiTe 5BTEKTOHJHOE IIPEBPAILICHUE B CIIJIaBax.

Jluteparypa [1,2,3]
Paznen 2. lepopmanus u pa3pyunieHue MeTaLI0B.

Paccmampusaemvre 6onpochwi.

Bunsl HanpspbkeHuid, ympyras W miactudeckas jaedopmanus MmetamioB. Tekcrypa aeopmainuu.
JlepopmalimoHHOe  YOPOYHEHHME  MOJIMKpUCTAUIMYECKOoro  Mmetamia.  CBEpXIUIaCTUYHOCTD,
CBepXIUIacTUYecKass CTpyKTypHas nedopmanus. Paspymenune meramnoB. TpaHCKpUCTANTUTHOE M
MHTEPKPUCTAIUIUTHOE pa3pylieHne. XIaJHOIOMKOCTh, KpUTHUECKas TeMIIepaTypa XpyInKOCTH, IIOPOr
XJIQAHOJIOMKOCTH. BinsiHue HarpeBa Ha CTPYKTYpy JepopMHpOBaHHOro MeTauia. Bosspar,
MOJINTOHU3ALINS, IEpEeKpUCTAITN3aLMA. X0J0IHas ¥ ropayas aegopmariusi.

Tema2.2. MexanndecKre CBOMCTBA METAJIJIOB
Jlexyus

Paccmampueaemvie sonpocni.
OOmiasi xapakTepUCTUKa MEXaHWYECKUX CBOMCTB. KOHCTpYKTHBHas MPOYHOCTh METAJUTHUYECKUX
MarepraioB. MexaHH4eCKHUe CBOMCTBA, ONPEAEISIEMbIE IPU CTATUYECKUX HArpy3Kax Ha pacTsSKEHHE,
ckatue, U3rud, BSI3KOCTh paspyiieHus. TpemmHocTolkocTh. TBEpMOCTH MeTamnoB mo Ponksemny,
bpunemnto, Bukkepcy. Mukporsepaocts. McnblTanus Ipu TMHAMUYECKUX, [IUKINYECKAX Harpy3Kax.
[Topor xJ1aTHOJIOMKOCTH. Y CTaJ0CTh, BBIHOCIUBOCTD, XKUBYUYECTh. M3HamumBaHnue metamioB. MeToabl
HCITBITAaHUS Ha H3HOC.

Jlabopamopuwvie pabom pazdena 2:



Jlabopamopuas paboma 2. 1. «Onpedenenue meepoocmuy

Cooepatcanue 3aHamus.

W3yuenne MeTOOB OmpeelieHrus: TBEPIOCTH Ha TBepaomepax Poxsenna, bpuHeis, npuoOpereHue
HABBIKOB IMOJATOTOBKH TPUOOPOB W OOpAa3IOB JJisi MU3MEPEHHUs TBEPAOCTH, CPABHHUTEIbHAS OICHKA
Pa3IMYHBIX METO/IOB M3MEPEHHS TBEPJAOCTH. [10rOTOBUTH TBEPIOMEPHI K MPOBEICHUIO U3MEPECHUH.
Jliis xaxaoro oopasna cHATh He MeHee 10 mokaszanuii TBepaoctu. OO6paboTaTh MOKa3aHUS COTIIACHO
METOJIHKE.

Camocmosmenvras paboma nod pykoeoocmeom npenooasamens (CPII)
Ilpumepor npaxmuyeckux 3a0anutl U camu 3a0aHUsL NPUBOOAMCI 8 YUEOHO-MEeMOOUUECKOM NOCOOUU
no oucyuniune.

Koumponvnvie éonpocwi

1. Ha3oBute criocoObl onpeesneHust TBEpIOCTH.

2. KakxoBa pa3MepHOCTb TBEPJIOCTH, ONPEAEIAEMON pa3InYHBIMU METOJAMU?

3. Ilo xakoil (opMmyine onpeAenstoTcss yucia TBEPAOCTH IPU HCIBITAHUM METajlla MO METOAaM
Bbpunenns, Poxsenna, Bukkepca?

4. Kak mpoBoUTCs UCIIBITAHUE HAa TBEPJOCTh Ha Ipubope Poksenna?

5. Onpenenute MPUOIMHKEHHO MPOYHOCTH CTaH, uMeroniei Tepaocts 41 HRC.

6. Ilo maHHBIM YKCIIaM TBEPJOCTH HaauTe caMbiii TBepabid Metait: 4 440 HB, 52 HRC, 71 HRA.
7.0mnpenenute TBEPAOCTb MeTaUIMUecKOoro ooOpasua no Bukkepcy, ecnu npu Harpyske 98 H
MOJyYUTCs OTIEYaToK ¢ JuimHOW auaroHanu 0,21 MM. MOXHO 1M TBEpPAOCTh IaHHOro oOpasua
U3MepuTh Ha npudope bpunemnnsa?

8. MI3mMeHeHue cTpyKTyphl CIJIaBa IIPH BO3BparTe.

9. 3MeHeHue CTPYKTYpHI CIUIaBa IPU MOJIUTOHU3ALUH.

10 TemnepaTypHbIif TOPOT MEXAY ropsiueil 1 XOJOJHOM IIaCTUYECKOH 1ehopMalUsIMU.

Jluteparypa [1,2,3]
Paszneua 3. ’Kere3o u crjiaBel Ha €ro OCHOBE

Tema 3.17Kene30 u criyIaBbl Ha €r0 OCHOBE
Jlexyus

Paccmampueaemulre sonpocul.
Kommonentsl u (a3el B cuctemMe xene3o-yriepon JluarpamMma COCTOSIHHS >KEJI€30-1EMEHTHT.
@da30Bple U CTPYKTYpHbIE HM3MEHEHMS B CIUIaBaX JKEJIE30-LIEMEHTUT IIOCJIE€ 3aTBEpPAECBAHUS.
[IpeBpamienuss ¢epputo - KapOUIHON CTPYKTYpbl B aycTeHUT. M3oTepmuueckoe mpeBpaleHue
aycreHurta. IlepnuTHOoe mpeBpaieHre. TEpPMOKMHETHYECKHE JuarpaMMbl MEPEOXJIAKICHHOIO
aycTeHuTa. BimsiHue yriieposa v MOCTOSTHHBIX MPUMECEH: KpeMHUsI, MapraHiia, cepsl U ¢ocdopa Ha
CBOMCTBA CTaJIU

Tema 3.2 Yyryn
Jlexyus

Paccmampueaemvie sonpocei.
Cepniii u Oenbiif uyryHsl. CTpykTypa: popma rpaduTOBBIX BKIIIOUEHUI, MeTalsIMyecKkas MaTpuiia,
bochuanas 9BTEKTHUKA. deppUTHBIE, beppuTO-TIepIUTHBIE, NIEPJIUTHBIE YyT'YHBI.
MonudunrpoBannble, aHTUGPUKIMOHHBIE UyTyHbI. CBONCTBA, IPUMEHEHHE.
Bricokonpounsle uyryHsl. Texnomorus mnoisyueHus. CTpykTypa, cBOiCcTBa, npumeHeHHe KoBkuit
yyryH. TexHonorus rpadputusupyrouiero ormkura. CTpykTypa, cBoiicTBa, npuMeHenue CrienuanbHbIe
YYTI'yHbI )KapOCTOMKUE, )KapOIPOUYHbIE, KOPPO3UOHHOCTOMKHE, aycTeHuTHble. CTpyKTypa, CBOMCTBA,
IIPUMEHEHHE.

Tema 3.3 KoncTpykuroHHbIE cTAIH. CTPYKTYPHBIE KJIACCHI YTIIEPOAUCTHIX U JISTUPOBAHHBIX CTAJICH.
Jlexyus
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Paccmampusaemvie sonpocwi. Kinaccudukanusi craneil mo cocraBy, CTPYKType, KauecTBY U
HAa3HAYCHUIO.  YTJIEPOJUCTBIE  CTald  OOBIKHOBEHHOTO  KayecTBa,  KAYeCTBEHHBIE U
BBICOKOKaueCTBEHHbBIE. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE cTaiu. Jlerupyroiire 31eMeHThl B CTalu.
Brnusinue nerupyrommx 3JeMEHTOB Ha MoJIMMOp(HBIE MpeBpaiieHus: U CBOMCTBa craneil. CTpykrypa
U CBOWCTBa JIETMpOBaHHOTO (epputa U aycreHuTa. M3oTepMmuueckoe MpeBpalleHUe ayCTeHHUTa B
JIETUPOBAHHBIX CTAIIX. CTPYKTYpHBIE KIJIACCHI JISTUPOBAHHBIX cTasiei. CBOMCTBA U IPUMEHEHUE.
Ilpakmuueckas paboma pazoena 3

Ipakmuueckas paboma 3.1. «Ananusz ouazpammol dxcene3o- yeiepooy

Cooepoicanue 3anamus. I3yduTh JIMHUU, TOYKU U 00JIACTU JUArpamMMbl KeJle30-1EMEHTHT, €€
(ba3bl U CTPYKTYPHI; IPEBPALICHUS B CIJIaBaX C Pa3IMYHBIM COJIEPKAHUEM YIIIepoja MPH HarpEeBaHUU
U oxJlaxJeHuu; npumeHenue (a3 ['mbOca u mpaBuiia OTpe3KOB. BeluepTUTh AuarpaMmy >Kene3o-
neMeHTUT (puc. 17), 0003HAUUTH BCE CTPYKTYPHBIE COCTABIAIOIIKE auarpaMMbl. OTMETHTH Ha
JyarpamMme CIUiaB 3aJJaHHOTO COCTaBa COTVIACHO BapHaHTa 3a/aHus. [IocTpouTh KpUBYIO OXJIaXICHUS
(8 unTepsane temmeparyp ot 1600°C 1018°C) umm Harpepanus B untepsane temmepatyp ot 18°C 1o
1600°C, cornacHo 3amaHus, NpUMeHss IpaBuiIo $ha3 'u66ca, U OMUCaTh IPOIECCH], TPOMCXOIAIINE
IpHU HAarpeBe WM OoxyaxaeHuu. OmpenenuTh KOJMYECTBEHHOE COOTHOIICHHE (a3 U COAepiKaHue
yriaepona B (hazax mpu 3aJlaHHOM TeMIieparype, IpUMEHsIs IPaBUIIO OTPE3KOB KOHOIBI.

Jlabopamopuusie pabomot pazoena 3

Jlabopamopuas paboma 3.1. « Cmpykmypa u ce0ticmea y2nepooucmulx cmaneily
Cooeporcanue 3aHamus.

[TpuBecTH HIKHIOIO JIEBYIO YaCTh JUArpaMMbl COCTOSIHHS Kelle30 — LIEMEHTHUT U yKa3aTh Ha
HEH BEPTUKAIbHBIMM NYHKTUPHBIMU JIMHMSIMM TIOJIOKEHHE Hccienyembix craneil. IlpuBectu
3apUCOBKU CTPYKTYp HCCIEIYEMBbIX CIIJIaBOB B MHPSIMOYTOJIbHBIX pamkax pasmepom 60x40 MM ¢
YKa3aHMEM HauWMEHOBAaHHUS HU300pa)KEHHBIX CTPYKTYPHBIX COCTABISIOIIMX U YBEIWYEHUS, IPHU
KOTOPOM TPOBOJWJIOCH HCCIENOBAHHE. YKa3aTb HAaUMEHOBAHME CTalIM MU JaThb XapaKTEPUCTUKY
KauecTBY CTPYKTyphl. Ilpu Hanmuuum KauecTBEHHOW CTPYKTYphl OINpPEAEIUTh BEIUYMHY 3€pHa,
IpPUMEpPHOE COJIepKaHue yriuepoja M ykKa3aTb 0O0JacTh NPUMEHEHHs MCCIeyeMOoro CcIiaBa B
npoMbliieHHocTU. [lpu  Hanmuuumm ae@exTHOW CTPYKTYpbl YKa3aTbh, KaKOBbl HPUYMHBI HX
BO3HUKHOBEHUS, KaK OHa BJIMSAET Ha MEXaHMYECKHE CBOMCTBA M KakuM oOpa3oM ycTpansercs. B
3aKJIIOYEHHUE OTMETHUTh KJIacChl UCCIENYyeMbIX CTaylel (JO0IBTEKTOMIHBIN, SBTEKTOUAHBIN U JIp.), UX
CTPYKTYpY, KOJIUYECTBO (a3 B CTPYKTYpe.

Jlabopamopnas paboma 3.2. « Cmpykmypa u c60ticmea uy2yHo8y
Cooepoicanue 3aHamus.

N3yuuTh 1 3aprcoBaTh MUKPOCTPYKTYpPBI HUIN(OB JUTEHHBIX YyT'yHOB, IPUMEHSEMBIX MPH
W3TOTOBIICHUH JIeTallell CYNOBBIX M PHIOOIPOMBICIOBEIX MeXaHM3MOB. ONpenenuTh COJIepKaHNe
yriepoga B CBOOOJHOM COCTOSIHUM (B BuAE Tpadura) W B METAUIMYECKOHM OCHOBE.
[Ipoananu3upoBaTh CBSI3b MEXIYy MEXaHHYECKUMH CBOWCTBAMH U CTPYKTYpaMH YYTYHOB.
Omnpenenuts obnactu UX npuMmeHeHus. [loaydnTs y mpenonaBaTens nuing MOPLIIHEBOrO KOJiblia U
nath oueHKy cTpykTypsl o 'OCT 3443-87, onileHuBaeMble mapameTpsl.

I'padur:

- (hopma rpapUTOBBIX BKITFOUCHHIA;

- pa3mep rpaUTOBBIX BKIIIOUCHHH;

- pacnpenesieHue BKIOYEHHIM;

- KOJIMYECTBO BKJIIOUCHHIA;

- TUI CTPYKTYPBI METAUTUIECKON OCHOBBI
- KOJIMYECTBO MEPIINTa;

- CTETEHb AUCIEPCHOCTH.
dochumHas IBTCKTHKA!

- pacIpeiesIeHue;

- TMaMETp SYEEK CETKU;

- IUIOIIA/b HAUOOIBIINX BKIFOUEHUH.
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CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepor npaxmuyeckux 3a0anutl U camu 3a0aHUsL NPUBOOSAMCI 8 YUEOHO-MEeMOOUUECKOM NOCOOUU
no oucyuniune.

Koumponvnvie éonpocwi

1./latite onpenencHue dhazam GEppUT U ayCTCHUT.

2 JlaiiTe onpenencaue (ha3am MEepIUT U IIEMEHTHUT.

3 YUro Takoe neaeOypur.

4 Kakoe npeBparieHue npoucxoaut 1o Juanun ECFauarpamMmpr?

5 Kakoe mpeBpaienue nporcxoaut no auann PSK mamarpammb?

6 1o xako¥ IMHUU AUAarpaMMbl MOXKHO MPOCIEIUTh U3MEHEHNE KOHIIEHTPAllUU  yriepoja B
ayCTEHHUTE B MPOLIECCE OXJIAXKICHUS?

7. CKOJIBKO yTriepoa COIEPKUTCS B niepaute?

8. CKOJIBKO YTIIepo/ia COACPKUTCA B Jieaeoypute?

9. [IpeBparienus B cTajal Mpyu paBHOMEPHOM Harpese.

10.ITpeBparieHust B cTaiau Mpu paBHOMEPHOM OXJIAXKICHUU.

11. Yrneponuctsie cTanu (onpeaeiaeHne, MapKupoOBKa).

12 Kak kmaccuuuupyroTes CTald 1Mo CTPYKType?

13 BiusiHre KOTUYECTBa yriiepo/ia U BEIMYMHBI 3epHA HA MEXaHUYECKHE CBOMCTBA CTajH.
14.0npenenenre CTpYKTYPHBIX COCTABIISIONIUX CTaJIEH.

15.lebekTHBIC CTPYKTYPHI B CTANISIX.

16.ITpuMeHeHne yriiepoaucThIX CTajei.

17.Ha3oBuTe BUJIbI IPUMECEH B CTAISIX U AANTE UX KPATKYIO XapaKTePUCTUKY.
18.YeM omacHbl KpacCHOJIOMKOCTb U XJIaJHOJIOMKOCTb CTaJIn?

19.Kakue cTaam OTHOCATCS K JIETMPOBaHHBIM?

20.HazoBuTe criocoOs! Ki1accupUKAINK CTaJICH.

21 Knaccudukamus craiy no Ka4ecTBy.

22.KakoBa 0COOEHHOCTh KJIaCCU(PUKAIIUU KaUECTBEHHBIX YIIIEPOJIUCTHIX CTAJIEH.
23.Kak MapKkupyroTCcs JETUPOBAaHHbBIE CTATIN?

24 BiusiHUE JIETHPYIOIINX 3JIEMEHTOB Ha TOJUMOP(HEIC MPEBPAICHUS M CBOWCTBA CTAJICH.
25.CTpyKTypHBIE KJIacChl JIESTUPOBAHHBIX CTAJIEH.

26. B uem pa3Hula Mex1y nepeieabHbIMU U JIUTEHHBIMUA YyT'yHaMu?

27. Kakum paxkropom onpezensiercs popma CyleCTBOBaHUS yIiaepoJia B uyryHax?
28. Kakyto posib urpaet Maraiii ¥ Hepuii B BHICOKOIIPOYHBIX YyryHax?

28. Kakye XMMHYECKHE JIEMEHTHI YJIY4IIaoT JUTEHHBIE CBOMCTBA YyTryHa?

30. Yem ompenensieTcs 0TOSIMBaHUE YyT'yHA?

31. KakuMy XMMHUYECKUMU DJIEMEHTaMH JIETUPYIOTCS 4yT'yHBI?

32. OT KaKux YCJIOBHI 3aBUCUT METAJUIMYECKAsI OCHOBA KOBKMX YYT'YHOB?

33. Knaccudukanus 4yryHoB 1o ¢popme rpadMTOBBIX BKIIOUEHHUH.

Jlutepatypa [1,2,3]

Pa3nea 4. OcHOBBI TeOpPHH M TEXHOJOTHM TEPMHYECKOH M XMMHKO-TePMHYeCKOil 00padoTkm
CTaJIN

Tema 4.1 OCHOBBI TEOPUH TEPMUUYECKONH 0OPAOOTKHU CTAIIH
Jlexyus

Paccmampusaemvie sonpocul. IlpeBparienns GeppuTHO-KapOUTHON CTPYKTYPHI B ayCTCHHT.
[IpeBpameHuss MepeoxJaxAEHHOTO aycTeHHuTa. JluarpamMma H30TEPMHUYECKOTO MPEBpAICHUS.
MapTeHcuTHOE TpEBpallleHHe B  CTAJIH. [IpomexxyrouHoe (OEHHUTHOE) TPEBpAICHHUE.
TepMOoKHMHETHYECKHE aUarpaMMbl TIPEBPAICHUS TEPEOXITAKICHHOTO aycTeHuTta. [IpeBparenws
MapTEeHCUTa U OCTATOYHOTr'0 ayCTeHUTa pu Harpese (oTmyck cranu). Koarymsmus kapOuaos.

Tema 4.2 Texnonozus mepmuyeckou oopabomxu cmanu
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Jlexyus

Paccmampusaemvie 6onpocvl.  Omxur lpona: nuddy3suoHHBINA, pEeKpHUCTAILIM3ALMOHHBIH,
BBICOKUW OTILYCK, JJI1 CHSATUS OCTAaTOYHBIX HampspkeHud. Omxur 11 popa: monHbIiA, HEMOJIHBIM,
U30TEPMUYECKU. Hopmammzanus. 3akanka. Bwibop TemmepaTyphl, OXJTaKIAIOMICH Cpelbl.
3akanuBaeMoCTh M IMpoKaauBaeMocTh. CriocoObl 3akanku. OTIYCK: BBICOKWW, CPEIHUN, HU3KHM.
JledexThl, BO3HUKAIOIINE, NMPU TEPMHUUECKOH 00paboTke cramu. TepMomexaHudeckass oOpaboTKa:
HU3KOTEMIIepaTypHas, BbIcOKoTeMneparypHas. [loBepxHocTHas 3aKalka.

Tema 4.3 XumMuko-TepMuIecKas o0padoTka.
Jlexyus

Paccmampueaemvle  6onpocwi.  Ilpouiecchl, MNpoTeKaolue MNpU  XUMHKO-TEPMHUECKOU
oOpaboTke. llemenrtanusi, MexaHu3M oOpa3oBaHHSI M CTPOEHHE HUTPOLEMEHTOBAHHOIO CIIOS.
TexHoyorHs Ta30BOM IIEeMEHTAllMM U TBEPABIM KapOropuzaTopoM. Tepmmuueckas oOpaboTka mocie
LIEMEHTAIlMU.U CBOMCTBA LEMEHTOBAaHHBIX neTaned. Hutponemenrauusa. TexHonorus, Ha3Hau€HUE.
A3zotupoBanue.  Texnosorus, HazHaueHue. LluanupoBanwe.  TexHONOrus,  Ha3HAUYECHUE.
BbopupoBasuue, cunuiupoBanue. {ubddy3nonnas Metamin3amnus.

Jlabopamopuwvix pabom pazoena 4.

Jlabopamopnas paboma 4.1. « Tepmuueckasn obpabomka y2nepooucmuix cmanieiiy
Cooeporcanue 3aHamus.

[TomyuuTs 00Opa3zen U3 OTOXOKEHHON cTaiu Mapku Y 10, 3a4MCTUTh HA HAKJAYHON HIKypKe

MMOBEPXHOCTh 00pa3Iia ¢ OJTHON CTOPOHBI U HA HEWM MPOU3BECTH OIPECIICHHE TBEPIOCTH 10 PokBemmy
(mkana B).2. [TpurotoButh nuind u uccienoBaTh CTPYKTYpy oOpasia moja MUKpockornoM. CocTaBUTh
PEKUM 3aKAJIKH U TPOU3BECTH 3aKaIKy 00pa3iia 1o ATOMY PEXKHMY.
C onHOM CTOPOHBI 3aKaJIEHHOTO 00paslia yJalnuTh OOE3YTJIepOKeHHBINH CJIOW, MOJTYYeHHBIH B
MPOLECCE HArpeBa IO/ 3aKAJIKy — CHayajla HallMJIbHUKOM, a IMTOTOM HAKJIAaYHOW IIKYPKOM — U Ha ITOM
MOBEPXHOCTH MPOU3BECTHU OlpeaeneHne TBepAocTH no Poksemny (mkana C). [IpurotoButs numd u
WCCIIEIOBAaTh €r0 CTPYKTYPY TOA MHUKPOCKONOM. B Hawanme mpuroroBieHHs nummpa HE0OXOIUMO
yIaJdUTh C TOBEPXHOCTU 00e3yrnepoxeHHbId cinoi. COCTaBUTH PEXHUM OTIYCKa U TIO HEMY
MIPOU3BECTH OTIYCK 3aKaJIEHHOTO 00pa3ia. 3auuCTUTh MOBEPXHOCTh 00paslia ¢ OJHOM CTOPOHBI U
IIPOM3BECTH Ha HEH orpesesieHue TBepoctu no Poksemny (mkana C).

Camocmosmenvuas paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepor npaxmuyeckux 3a0anull U camu 3a0aHUsL NPUBOOSMCI 8 YUEOHO-MEeMOOUUECKOM NOCOOUU
no oucyuniuue.

Konmponvnvie 6onpocwi

1. B ueM 3akirouaeTcst TepMO0OpabOTKa CTaiu,e€ OCHOBHBIE BUIBI.

2. Temmiepatypbl, COOTBETCTBYIOIINE KPUTHUECKUM TOUKaM (Ac1, A1, Acs, A3, Acm) no nuarpamme Fe
— FesC.

. I[Iporiecc u3MeHeHMs CTPYKTYpPBI CTAJIM IIPU HarpeBe J0 TEMIEePaTyphl 3aKaIKH.

. Kak Busier neperpes 1 HEAOIPEB CTAIM HA €€ MEXAHUYECKHE XapaKTEPUCTUKN?

. KakoBa 1ienp BBIIEPKKH JA€Tael TpU TEMIIepaType HarpeBa?

. Onumure npouecc U3MEHEHMsI CTPYKTYPBI CTaJIN IIPU OXJIAKIEHUH C Pa3IMUYHON CKOPOCTHIO.

. OxJnaxaromme cpeibl, UCIOIB3YIONINUECS TIPH TEPMHUUECKONM 00padoTKe.

. CTpyKTypa cTanu U ee MEXaHUYECKUE CBOMCTBA NIOCIIE 3aKaJIKU U OTITyCKa.

9. Cranu noasepraeMsle MOBEPXHOCTHOM 3aKaJIKe.

10.Ha3naueHne XUMHUKO-TEPMUYECKOH 00pabOTKH.

11.TexHoyorus IEMEHTaMH, CTPYKTYpa U CBOWCTBA LIEMEHTUPOBAHHOTO CJIOSI.

12. TexHosorus a30TupOBaHus, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HuTpouieMeHTaIMs 1 HHAHUPOBAHUE, TEXHOJIOTHsI, HA3HAUYCHUE.

14. TexHonorus TepMOMEXaHMIECKON 00paOOTKH: HU3KOTEMIIEpaTypHOU, BEICOKOTEMIIEPATyPHOIA.

03N DN KW
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Jluteparypa [1,2,3]
Pazgen 5. IlBeTHBIE CILIABBI

Tema5.1 Menp u CIUIaBEI HA €€ OCHOBE
Jlexyus

Paccmampusaemvie sonpocwi. JlaTyHU TPOCTBIE W CIIOXKHBIC: NeOpPMUPYEMBIC, JIUTECHHBIC.
Biusinue nuHka Ha MEXaHUYECKHE CBOMCTBA jaTyHed. bpoH3bl. BiusHue onoBa Ha MexaHUYECKUE
cBoiictBa OpoH3. Krnaccudukarus: OJOBIHUCTBIE, AaTIOMHUHUEBBIC, KPEMHUCTHIC, CBHUHIIOBEIC,
OepuiiieBbIe, XpPOMUCTHIC, HUKeNeBbie. CBOMCTBA, IPUMEHEHHE.

TemaS5.2 AnroMUHMH U CIUIaBBEI HA €TO0 OCHOBE
Jlexyus

Paccmampueaemvie sonpocwi. Amromunnii. Kitaccudukanus anroMUHUEBBIX CIIaBOB. CIUTaBbI
murerinsie: Al - Si, Al - Cu, Al — Mg, xapomnpoussie. JlehopMupyeMbie TEPMUUECKH YIIPOUHSICMBIC:
IypaJIlOMHHBI, KOBOYHBIE, BBICOKOIIPOYHBIE, KAapPOMpPOUYHbIE, CBONCTBA, MapKUPOBKA, MPUMEHEHHUE.
Tepmuueckas 00paboTKa aTOMHUHHEBBIX CIUIABOB: 3aKalika, CTapeHue, MU(P(GY3HOHHBIH OTKHUT U
PEKpUCTATH3AIMOHHBIH

Tema 5.3 CrinaBbl Ha OCHOBE MarHusi, TUTaHa
Jlexyus

Paccmampusaemvie sonpocwi.  JlebopMupyeMble TUTAHOBBIE — CIUIaBBl. THTaHOBBIE CIUIaBBI
nutennble. Tepmuueckas 00pab0oTKa TUTAHOBBIX CIUTaBOB. CIUIaBbl HA OCHOBE MarHusl JIMTEHHBIC U
nedpopMupyemsIe.

Tema 5.4 Aumugpuxkyuonmvie cniagvl U Mamepuaivl
Jlexyus

Paccmampusaemvie 6onpocol. AHTUQPUKIMOHHOCTH. TpeOoBaHUS K aHTU(PPUKIHOHHBIM
criaBaM. AHTU(QPUKLIMOHHBIE CIUIABbl, KJIacCU(UKAIUs 110 CTPYKType, cBoicTBa. [loAMIMIHUKOBEIE
CIUIaBbl Ha OJIOBSIHHOW, CBUHIIOBOM, W IMHKOBOM OCHOBaX. AHTU(QPHUKIMOHHBIE CIIaBbl HA MEIHOU
ocHoBe. Hemerannnueckue aHTU(PUKIIMOHHBIE MaTepUAIIBI.

Jlabopamopusie u npakmuueckue pabomol pazoena 5:

Jlabopamopuas paboma 5.1.
«Cmpykmypa u ceoucmea yeemHulx cniagos. Jlamynu»

Cooepoicanue 3anamust.

MN3yuuTh CTPYKTyphl JIaTyHEH, NPUMEHSEMBIX B MAIIMHOCTPOSHUH; TPOBECTH aHAIH3
3aBHUCHMOCTH MEXKIY CTPYKTYpPaMH, MEXaHHUYECKUMHU CBOMCTBAMH U 00JIACThIO TPUMEHEHUS JIaTYHEH;
o3HakoMuThcsi ¢ ['OCTamm Ha saryHu. 3apucoBaTh CXE€Mbl MHUKPOCTPYKTYp JIATYHEM;
MPOAHAIU3UPOBATh CBA3M MEXKAY MEXaHUYECKHMMH CBOMCTBAMM, CTPYKTYpaMH M XHUMHYECKUM
COCTAaBOM JIaTyHEM.

Jlabopamopuas paboma 5.2.
Tema: «Cmpykmypa u ceoticmea yeemuulx cniagos. bponsviy»

Cooeporcanue 3anamusi.

N3yunTh CTpyKTypsl OpOH3, TPUMEHSEMBIX B MAaIIMHOCTPOSHWUHU; TIPOBECTH aHAJIMU3
3aBHUCHMOCTH MEXIY CTPYKTypaMHu, MEXaHUYECKUMHU CBOMCTBAMHU U 00JIACThIO MPUMEHEHUs OpOH3;
o3HakomuThcsi ¢ ['OCTamm Ha OpoH3BL. 3apWcoOBaTh CXEMBI MHUKPOCTPYKTYp OpOH3;
MPOAHAIU3UPOBATh CBSA3M MEXKAY MEXaHUYECKHMMH CBOMCTBAMM, CTPYKTYpPaMH M XHUMHYECKUM
cOCTaBOM OpOH3.

Jlabopamopnas paboma 5.3.
Tema: «Cmpykmypa u ceoticmea yeemuwvix cniagos. Cniagvl Ha OCHO8E ANIOMUHUEBLIX CHIABO8Y

Cooeporcanue 3anamus.
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[IpakTHueckoe W3y4eHHE CTPYKTYp  QIIOMHHHEBBIX  CIUIABOB, INPUMEHSEMBIX B
MalIMHOCTPOSHUH; aHAIN3 3aBUCUMOCTH MEXAY CTPYKTypaMH, MEXaHHYECKUMHU CBONCTBAMH U
o0rnacTpio mpuMeHeHus, 3HakoMcTBO ¢ 'OCTamu Ha amOMUHUEBBIE CIIIABBI.

N3yuuTh 1 3apucoBaTh MUKPOCTPYKTYPHI AIIOMUHUEBBIX CILJIAaBOB, IPOAHATU3UPOBATH CBSI3U
MEXIY MEXaHMYECKUMU CBOWCTBAMH, CTPYKTypaMH U XUMHUYECKHM COCTaBOM aIIFOMHHHEBBIX
CIUTABOB, U3YYUTh MAPKUPOBKY.

Jlabopamopuas paboma 5.4
Tema: «AHTU(DPUKIIMOHHBIC CTLIABBI

Cooepoicanue 3anamust.

W3yuuth CTPYKTypy H© CBOWMCTBA METAJUIMUECKUX AHTU(DPUKUIMOHHBIX MAaTEpUasoB,
MPUMEHSAEMbIX B TIOJUIMITHUKAX CKOJIBKEHHS, TPOBECTH AaHAJIM3 CBS3EM MEXKAY CTPOCHUEM
MOJALIUIHUKOBBIX CIUIABOB C HX CTPYKTYpOW U JONYCTUMBIMH HAarpy304HO-CKOPOCTHBIMU
XapaKTEPUCTUKAMH.

W3y4unTh OCHOBHBIE CBOWCTBA U KPUTEPUHU BHIOOpA MOIIMIMITHUKOBBIX MaTE€pHalioB, OPOH3 U
JaTyHEH, 1aTh UX OMHCAHHUE U 00JIaCTH IPUMEHEHUS
Ipakmuueckas paboma 5.1.

Tema: «Bvib6op mapKu cniasa yeemHvlx Memaiios 0 KOHKPEemHbIX Oemaieli 8 3a8UCUMOCU Om
VCa08Ull pabomoi.

Cooepatcanue 3anamus.

[IproGpereHne HaBBIKOB B paboOTe CO CIPABOYHOM JINTEPATYPOI MO BEIOOPY CIJIaBa IBETHBIX
METaJUIOB B 3aBUCUMOCTH OT YCIOBUM UX paOOTHI.

N3yuutsb ycrnoBust paboThl 3aJaHHOMN J€Taal U TpeOOBaHUs, IPEAbABIIsIEMbIEC K HEli; BRIOpATh CILJIaB
LBETHBIX METAJIOB JUIsl U3TOTOBJICHUS 3a/IaHHOU JICTAJIN, U3YyYUTh €€ XUMUYECKUN COCTaB U
MeXaHHYeCKHe CBOMCTBA; 1aTh 000CHOBAaHUE BHIOOpA CIJIaBa JJis 3aJJaHHOM JIETalld; COCTABUTh OTUET
0 MPAKTHUYECKOM 3aHSATHH.

[IpakTHueckoe 3aHATHE, KaK U TPEIBIIYIINE, YIUT [10JIb30BAThCS CIIPABOYHOM JTUTEPATYpPOl, YMEHHUIO
CaMOCTOSATENILHO Pa300paThcs B OOIBIIIOM YUCIIE CIVIABOB U MOJA00PE UX ISl M3TOTOBIICHUS JIeTajeH.
J171s U3roTOBIEHHS IeTalel MalllMH U MEXaHU3MOB HCIONIb3YIOT MEIHbIE, aTFOMUHHUEBEIE,
MarHuTHBIE ¥ TUTAHOBBIE CIUIaBbl. [Ipu perennn 3a1a4 peKOMEH IyeTCsl UCIIOJIb30BaTh yUeOHBIE
nocodust, 'OCTBsl, cipaBOYHUKH.

Camocmosmenvuas paboma noo pykosoocmeom npenooasamerns (CPII)
Ilpumepor npaxmuyeckux 3a0anull U camu 3a0aHUsL NPUBOOSMCI 8 YUEOHO-MEeMOOUUECKOM NOCOOUU
no oucyuniune.

Konmponvnsie 6onpocwi

1. Kakue crinaBbl Ha3bIBalOTCA JaTyHSIMU?

2 Jlerupyromue 3JIEMEHTBI, BXOJSALINE B COCTAB JIATYHEH.

. MapkupoBKa JaTyHe.

. OT 4ero 3aBHUCAT CTPYKTYpa U CBOMCTBA JaTyHEN?

. B ueM cocTout cynHocTh mporiecca 00eCIIMHKOBAHUS JaTyHen?

. I'te npuMeHs0TCS TMTEUHBIE JTaTyHN?

. OT 9ero 3aBUCAT CBOICTBA AehOPMHUPYEMBIX JIATYHEH?

. Kakumu Henocratkamu 001a1at0T TaTyHH?

9. I'te npuMeHst0TCs 1epopMupyemMble JaTyHU?

10. Kakue crutaBbl HazbIBatoTCs OpoH3amMu?

11. Jlerupyroriue 3JIeMEHTHI, BXOJISIINE B COCTaB OPOH3.
12.CBoiicTBa OOBSHUCTBIX OpPOH3.

13. I'ne npuMeHsI0TCS OJIOBSIHUCTBIE OPOH3BI?

14. 3mMeHeHue cBOICTBA OJOBIHHBIX OPOH3 IIPU U3MEHEHUU COJIEP)KaHUsS B HUX OJIOBA.
15. Kak MmapkupyroTcsi OpoH3b1?

16. CBoiicTBa aJIOMUHHEBBIX OPOH3, IPUMEHEHHE.

17. JlIocTOMHCTBA U HETOCTATKH KPEMHHEBBIX OPOH3.

18. Bunsl TepM006pabOTKH, TPUMEHSIEMBIE [T YIIPOUYHEHHS OPOH3.
19. CroiicTBa aHTU(HPUKIIMOHHBIX MAaTEPUATIOB.

[98)
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20. Yem BbI3BaH HU3KUM KOAPPHUITUEHT TPEHHS METALTOPTOPOIIIIACTOBBIX MaTEPHAIIOB?
21. AnroMHHMEBBIE CIUIaBbl TEPMUYECKH HE YIIPOUHSEMBIE.

22. ANIOMUHUEBBIE CIUIABBI TEPMUYECKH YIIPOUHSIEMbIE?

23. Kakue cIuiaBbl Ha3bIBAIOT AIOPATIOMUHAMU U KaK OHM MapKUPYIOTCS?

24. Kakue criiaBbl Ha3bIBaIOT CUJTYMUHAMH U KaK OHU MapKUPYIOTCA?

25. Kak BiusieT conepkanue Si Ha MEXaHUYECKHE CBOMCTBA CUITYMHHOB?

26. [IpuMeHeHnEe TUTEHHBIX ATFOMUHHUEBBIX CILIABOB.

27. Ilpumenenue 1eOopMHUPYEMBIX aTFOMUHHEBBIX CIIABOB?

Jluteparypa [1,2,3]
Pazoen 6. MaTepuaJibl 4 CIUIABBI C 0COOBIMHU CBOIICTBAMU

Tema 6.1 Cnnasvl ¢ ocobvimu gusuueckumu ceoticmsamu. OCHOBHbLE C8EOEeHUS O NPOBOOHUKOBHIX
mamepuanax
Jlexyus

Paccmampueaemvle sonpocvl. Martepuaibl BBICOKOW TpoBoaUMOCTH. CTamu U CIUIaBHI €
BBICOKUM 3JIEKTPUYECKUM CONPOTUBIEHHEM. CIUIaBbl JUIsl TEH30pE3UCTOPOB. Matepuansl 1is
MOABMKHBIX U HEMOJABUKHBIX KOHTAKTOB(IIPUIION )

Tema 6.2. Macnumusie mamepuanvl. Macnumomsekue cniasoi.
Jlexyus

Paccmampusaemvle  6onpocei. OCHOBHBIC CBCACHHMS O MAarHHTHBIX CBOMCTBax.
Knaccudukamuss MarHuTHBIX — MaTepualioB. HHM3KOYacTOTHBIE MarHUTOMSITKHE  MaTepHaIbI:
MEKTPOTCXHUYCCKUE CTalM, MepMauion, aibcudepsl. BBICOKOYACTOTHBIE MArHHTOMSTKUE
MaTepHuasbl: MarHUTOAMDIICKTPUKH, PEPPUTHI.

Tema 6.3. Maenumomeepovie cniagol
Jlexyus

Paccmampusaemvie 6onpocvl. MarHUTOTBEPABIE CIUIABBL: JIETUPOBAHHBIE CTAJIM 3aKAJCHHBIC HA
MapTEHCUT, JUThIE BHICOKOKOIPIIMTUBHBIE CIUIaBbl. MeTalJIOKepaMUYECKUE U METAJUIOIIACTUYECKUE
MarHuThl. MarHutoTBepable (GEppHUThI, CIUIaBBl HAa OCHOBE PEAKO3EMENbHBIX 3JIEMEHTOB,
IJIaCTUYECKU AePOpPMHUpPYyEMble MarHUTOTBEPbIE CILIABHI.

Tema 6.4. [lusnexmpuueckue mamepuanvi
Jlexyus

Paccmampueaemvie sonpocul. Tlonspuzanus audnektpukoB. CBONCTBA /7 MaTepHalIOB
(amekTpuYecKas MPOYHOCTh, JUIIeKTpUdecKkue morepn). Kimaccudukariust 1\3 o HarpeBOCTOMKOCTH.
[Tpo6oit quanekTpukoB. PU3NKO-XUMHUYECKHE CBOMCTBA TUAJIEKTPHUKOB.

7.4. Kakue ¢akTopbl BIUSIOT HA yEIbHOE COMTPOTUBIEHUE MPOBOHIKA?
Jlabopamopuwie pabomwt pazoena 6:

Jlabopamopnas paboma 6.1. «Hccnedosanue nusanus memnepamypbl Ha Mamepuanbl ¢ pasiuiHbim
VOeNbHbIM dNeKMPUUECKUM CONPOMUBTICHUEM »
Cooeporcanue 3anamus.

W3meputs saexTpoconpoTuBieHne R o0pasloB: Meau, KOHCTaHTaHa, MaHTaHWMHA M HHUXpPOMA.
Pesynbratel ombiTOB 3aHecTd B Tabu. 12. BpluuciauTh yneiabHOE 3JIEKTPOCONPOTHBICHHUE p ITHUX
oOpa3uoB. M3mepuTb B TOH K€ MOCIIEIOBATEIILHOCTH 3JIEKTPOCONPOTHUBIEHHE 00pa3loB MpU
temmeparypax: 100, 80, 60, 40, 20°C. Pe3ynbTaThl OnbITOB 3aHeCTH B Ta0d. [TocTpouTs rpaduyueckyro
3aBHCUMOCTb 3JICKTPOCOMPOTUBIICHUS 00Pa3II0B OT TEMIIEPATYPHI.

Camocmosmenvhas paboma nod pykosoocmeom npenooasamens (CPII)
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Ilpumepor npaxmuyeckux 3a0aHull U camu 3a0aHUsL NPUBOOSAMCI 8 YUEOHO-MEeMOOUUeCKOM NOCOOUU
no oucyuniune.

Konmponvnsie 6onpocwi

1. Kakue marepuaibl OTHOCATCS K (peppoMarHeTuKam?

2. I'ne ucnosib3yr0TCsi MAarHUTOMSITKUE MaTEpHUAJIbl M KaK OHU Pa3JIeisitoTCs 110 Ha3HAYEHUIO?

3. Kak cTpykTypa u ciocoObl 00pabOTKH BIMSIOT HA MAarHUTHBIE CBOMCTBA XKene3a’?

4. Kakyie MarHuTHbIC XapaKTEPUCTUKHU JOJIKHBI UMETh MATHUTOMSTKHE MAaTepUaJIbl U KaKue
3JIEMEHTHI OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHUE HA MX CBOMCTBA?

5. C xaKo# 1EeTbI0 B AJIEKTPOTEXHUYECKHE CTAJIM BBOJSAT KPEMHHUM U KaK OH BJIMSIET HA UX CBOMCTBA?
6. Kakue KpeMHHUCTBIE AIEKTPOTEXHUYECKUE CTATN Bl 3HAETE, UX COCTaB U CBOMCTBA?

7. Kakue criyiaBbl OTHOCATCS K TIEPMAILTIONM, MX XapaKTEPHbIC CBOMCTBA U MPUMEHEHHSI?

8. Kakyro cTanb Ha3pIBalOT MATHUTOAHU30TPOITHON U TTOYeMy?

9. [lepeunciure MarHUTOTBEPABIC MAaTEPUANIBI; KAKUMH MarHUTHBIMU CBOMCTBAMH OHU JIOJIKHBI
00J1a/1aTh ¥ TJe UX UCTIOIB3YIOT?

10.Kak BiusieT BeJIMUMHA 3€pHA HA MarHUTHBIE CBOMCTBA MaTepuaia?

11. Kakue maTepuasbl OTHOCAT K IPOBOJAHUKAM?

12. O6sacTh MPUMEHEHHSI POBOAHUKOBBIX MaTEPHAJIOB.

13. YTo Ha3bIBAIOT y/JEIbHBIM COIIPOTUBIEHUEM NIPOBOJHUKA?

Jluteparypa [1,2,3]
Pazoen 7. HeMera/iinyeckue MaTepuaibl

Tema.7.1 Hememannuueckue mamepuaivl
Jlexyus

Paccmampusaemvie sonpocwi. OcobeHHocTu ctpoenus. Knaccudukaius no cocrasy,
MOJISIPHOCTH U Ap. apameTpaM. TepMoruiacTuuHble noauMepsl. PeakTomnactel. Komno3uunoHHbie
MaTepuabl.

Camocmosmenvras paboma nod pykosoocmeom npenooasamens (CPII)
Ipumepvl npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSIMCS 8 Y4eOHO-MemoOUUecKom nocoouu
no oucyuniume.

Koumponwvnvie éonpocwi

1.Yto Takoe nonumepsi?

2.Knaccudukanus noJuMepoB 1o GopMe MaKpOMOJIEKYII.
3.Knaccugukanus noauMepoB M0 OTHOLIEHUIO K HarpeBy.

4. Knaccudukanus moauMepoB 1O TOJISPHOCTH M MIPUPOJIE TPOUCX 0K ICHHS.
5.Kakue marepuasnsl Ha3bIBAIOTCS MJIaCTMAccaMu?

6.ITpuBearTe MPUMEPHI MaTEPUAIIOB, KOTOPBIE OTHOCSTCS K IJIACTMACCAM.
7.0co0eHHOCTa CTPYKTYPbI KOMITO3UIIMOHHBIX MaTepHaioB

TexH0JI0rMsl KOHCTPYKUMOHHBIX MaTePUAJIOB
Pazoen 1. OcHOBBI MeTALTYPru4ecKoro Npou3BoACTBA

Tema 1. Cospemennoe memaniypeuieckoe npou3e00Ccmaeo.
Jlexyust
Paccmampueaemvlre sonpocul.
[TpouzBoacTBo uyryHa. JlomeHHsli nporecc. OCHOBHBIE (PU3UKO-XUMHUYECKUE MTPOIIECCHI TTOTYICHUS
YyryHa B COBPEMEHHBIX JOMEHHBIX Me4ax
Tema .2lIpouzeoocmeo cmanu u y8emMHvIX MEMAaiio8
Jlexyus
Paccmampueaemvie sonpocoi.
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ITponzBoncTBO cTanu B a1ekTponedax.OcoOEHHOCTH IIaBKU CTAIH B PA3JINYHBIX TIABUIIBHBIX
arperarax. CTpoeHue ctajibHOro ciutka. CrocoOsl pa3nuBku ctanu. [Ipon3BoacTBO Meau.
ITpouzBoncTBo anmomMunus. CriocoObl BEIIIIABKY U papUHUPOBaHMS. XapaKTepUCTHKA
MPUMEHSEMOro 000pyAoBaHus. MaTepHaibl, OIy4aeMble METOI0M MOPOIIKOBOW METAJUTYPIHUH.

Pazoen 2. OcHOBBI JIUTEHHOT0 MPOU3BOACTBA

Tema I: Qusuyeckue 0CHOBbL NPOU3BOOCMBA OMAUBOK. M320mo6ieHIe OMIUBOK 8 necuaHvle hopmbl
Jlexyus
Paccmampueaemvie sonpocei.

[TonsiTre o muTeiiHOM mpou3BojacTBe. Kiaccudukamus crnoco00oB M3roTOBICHHS OTIMBOK. CBeIeHUS
0 NIUTEHHBIX cryiaBax. JIUTelHbIe CIIaBbl MX IJIaBKa U 3aJIBKa B (OpMBbI. 3aTBEpAECBaHHUE OTINBOK.
Br160op panmoHanbHOTO crioco6a M3roTOBICHHS OTIUBOK.MI3rOTOBIEHNE OTIIMBOK B TIeCYaHble (pOpMBI
W3roTtoBneHmne JIUTHIX 3arOTOBOK B pa30BbIX opmax. TexHOoJorn4yeckre TpedoBaHus K KOHCTPYKIIUU
TUTHIX fetaneid. [IpuHInns pa3paboTKU MOJIEIBHOTO KOMITJIEKTA 110 4epTexXy. BBIOMBKa, OUMCTKA U
00pyOKa oTIuBOK. J{eeKThl OTIMBOK, MEPBI UX MPEAYIPEKICHHS U CIIOCOOBI yCTPaHEHHUS.

Tema 2: H320mosnenue omiugox cneyuaibHbiMu CROCOOAMU TUMbSL.
Jlexyus

Paccmampueaemulre sonpocul.
LlenTpobexHoe MUThE. JINThe MO BBRILIABISIEMBIM MOJCIAM. TOYHOE JHUTHE, TUTHE B 000IOUYKOBHIC
(hopMBI, TUThE B KOKWJIb M Jip. M3roTOBJIICHHE OTJIMBOK W3 PA3JIMYHBIX CIUIABOB: MPOU3BOJICTBO
OTJIMBOK W3 YYyr'yHa, CTajd, AJIIOMUHHUEBBIX CILJIABOB, MEJHBIX, MAarHUEBBIX, TUTAHOBBIX H .
KoHncTpynpoBanue TuTHIX JeTanell ¢ y4€ToM JTUTEHHBIX CBOMCTB CIIaBOB. BbIOOp palnoHaIbHOTO
crocoba M3roToBICHHUS OTIIMBOK. OCOOCHHOCTH KOHCTPYHUPOBAHUS JIMTHIX JETallCH, MOTydaeMbIX
CHEIUaIbHBIMU CIIOCOOAMU JIUTHSI.

Ilpakmuueckaa paboma pazoena 2:

Ilpakmuyeckaa paboma 6.1. Tema: «Paspabomka mexHoi02uuecko2o npoyecca u32omosieHus
OMIUBKU 8 PA306OU NeCUAHO-2IUHUCTOU PopMey.
Cooeporcanue 3anamus.

HayuunTbcs o ueprexy roroBoil fetanu pa3padaThiBaTh YEPTEK OTIMBKU, MOJIENIH, CTEPKHEBOTO
A1Ka 1 (opMel B coope.

JU1s 3a1aHHOTO YepTeska IeTallu BBIOJHUTD CIIEAYIOLIEe:

a) BBIOpATh MIIOCKOCTh pa3b&éMa MOJIeNd U (JOPMBI ¢ YKa3aHUEM I0JI0KEHUS OTIUBKHU B (hopme B
(Bepx) u H (1m3);

0) BBIMOJHUTB ICKU3 OTIMBKHU C 0003HAYEHUEM Pa3MEpPOB NMPHUIYCKOB, YKJIOHOB, YCaJIKU MeTalljIa
U CTEP>KHEM;

B) BBITIOJIHUTh ACKU3 MOJIENH C yKa3aHHUEM rabapuTHBIX pa3MepoB;
') HAYEPTUTh CKU3 CTEPKHEBOTO AIMKa O3 yKa3zaHUs pa3MEpOB;

1) IPUBECTH ICKU3 COOPAHHOM JTUTEHHON POPMBI B pa3pese ¢ yKa3aHueM e€ HJIEMEHTOB;

€) J1aTh KpaTKoe OMKMCAHUE MOCIIeJOBATEIbHBIX OMepaluii M0 U3rOTOBJICHUIO JTUTEHHON (OopMBI U
OTJIUBKH.

OcHoBOM 11 pa3paOOTKM TEXHOJIOTMYECKOT0 IpOLEecca HM3rOTOBICHUS OTIMBKHU SIBIISETCS
yepréx netanu. Ha ueprex neranu B coorBercTBUU ¢ ['OCT 3.1125-88 HaHOCAT TEXHOJIOTHUYECKUE
yKa3aHus, HEOOXOIUMBIE Ui H3TOTOBJIEHHUS MOJEJIBHOIO KOMIUIEKTa, (OPMBI M CTEpXKHS, W
MIOJIY4aroT YEPTEXK OTIIMBKU C MOJEIIBHO — JIUTEHHBIMH YKa3aHUSMH.

Pa3zoen 3. OcHOBBI 00pPadOTKH METAJJIOB 1aBJIEHHEM

Tema 1. @uszuxo-mexanuueckue ocHO8bl 0OPAOOMKU MEMANLNI08 OABIEeHUEM
Jlexyus
Paccmampueaemvle sonpocul.
Knaccudukamms OM/]
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DU3NKO-MEXaHUUECKHE OCHOBBI 00pabOTKH MeTaIoB aaBieHueM. Biausaue OM]] Ha CTpyKTypy U
cBolicTBa MeTayuia. Brnusiaue ycnoBuit negopmupoBanus Ha nporecc OM/I. M3rotoBieHne moKoBOK
MalIMHOCTPOUTENbHBIX Aeraneil. Bunbl mnokoBok. KoBka, ropsuyas o0béMHas IITaMIIOBKA,
POTaIMOHHBIE CITOCOOBI M3rOTOBIEHHUS MOKOBOK. CTPYKTypa TEXHOJOTHYECKOTo Ipoliecca ropsiaeit
00BbEMHOM mTamnoBky. JKuakas mraMinoBka. XoaoHas 00bEMHAs! IITaMIIOBKA.

Tema 2 Hzeomoenenue MauuHoCmpoumenbuovlx npoguietl.

Jlexyus
Paccmampusaemvie sonpochi.

Buaer MamuHocTpouTenbHbIX npoduieit. [Ipon3BoacTBo npokaTaHHBIX NpoQuiiel, IPecCOBaHHBIX
npoduneit. Bomodyenne MalmMHOCTPOUTENBHBIX MTpoduieii. [[porpeccuBHBIC TEXHOIOTHH MITAMIOBKU
neTaneil U3 mopouKkoB. Buabl usroraBiuBaeMbix aeTanell. X0JI0JHOE BbIIABIUBAHUE U3 CHECUEHHBIX
MOPOIIKOBBIX 3aTOTOBOK, BBIJIABJIMBAHUE C AKTUBHBIMU CHUJIAMH TPEHUs, (POPMOBaHNE TOHKOCTEHHBIX
BTYJIOK W3 JKEJIE3HOr0 TOpPOIIKa, AOMOJHUTEIbHOE JETHPOBAHHWE 3aroTOBOK U Jp. TEeXHHKO-
YKOHOMHYECKHE TMOKA3aTeIM W KPUTEPUH BHIOOpA pAIMOHAIBHBIX CIIOCOO0B 00pa0OTKH METaIOB
naBieHueM. BpiOop cmocoba monyuyeHuss 3aroTOBOK M3  Pa3jM4YHbIX CIUIAaBOB. TE€XHUKO-
sKoHOMHUYEeCKHe TTokazarean OM/I.

Jluteparypa [1,2,3]
TemaTuka npakTHYecKUX padort pasaesna 3:

IIpakmuyeckasn paboma 3. Tema: «PazpaboTka TEXHOIOTHYECKOTO MPOLIECCAa U3TOTOBICHUS
ITOKOBKH»
Cooeporcanue 3anamus.

3aKpenuTh 3HAHUSA, MOJIYYCHHbIE Ha TEOPETUYECKUX 3aHATUAX MO OOpadOTKE METaIoB
nasneHueM. Pa3paboTaTh TEXHONOTMYECKMH MpolLecC MOJIY4YEeHUs IOKOBKM Tropsiueil 00BbeMHOI
IITAMIIOBKOW Ha KPUBOIIMIIHOM TOpPSYEIITAMIIOBOYHOM IIpecce B OTKPBITOM MiTamme. B
COOTBETCTBUM C BApUAHTOM 3aJlaHUsl HAYEPTUTh JCKHU3bl 33JaHHOW TIOTOBOW [E€Talld, NOKOBKH H
OTKpbITOrO ITamna. BeiOpare TemmnepaTypHblii HHTEpBan oOpaboTku. OnpenenuTs BpeMs Harpena
3arotoBku. IlpousBectn pacuer mapameTpoB ropsiueil oObemHo#l mrammnoBku. IlpoexTHpoBanue
TEXHOJIOTUYECKOT0 Ipolecca ropsueii 00bEMHON ITAMIIOBKU 3aKJIIOUaeTCs B pa3paboTKe deprexa
(3cKM3a) TOKOBKH, BBINOJHSIEMOr0 Ha OCHOBAaHUM YepTeka (ICKM3a) FOTOBOM JeTalu M pacuére
OCHOBHBIX ITapaMEeTPOB LITAMIIOBKH, KOTOPbIE 3aHOCATCS B TaOIHUILY.

Pa3zoen 4. OcHOBBI CBAPOYHOI0 NMPOU3BOICTBA

Tema 1: Quzuxo-xumuueckue 0CHOBbL NOJLYYEHUSL CBAPHBIX COCOUHEHULL
Jlexyus

Paccmampueaemvie sonpocvl. PU3NKO-XUMUYECKHE OCHOBBI MOJYYEHUSI CBAPHBIX COCAWHEHHI.
Knaccudukanus BumoB cBapku. CBapuBaemocTh. CBapouHble HampspkeHUs. CBapka JaBJICHHEM.
TexHomornueckne OCOOCHHOCTH CBAapKH Pa3IMYHBIX METAUIOB M ciuiaBoB. (CBapuMBaeMOCTh
YIJIEPOAUCTBIX U JIETUPOBAHHBIX CTAJIEH, UyT'YHA, MEAU U €€ CILJIABOB, AIFOMUHUS U €T0 CIUUIaBOB.

Tema 2: Jlyzo6as ceapxa nnasnenuem. Texnonocuueckue oco6eHHOCMU C8APKU PA3TUYHBIX MEMAINI08
U Cnuaeos.
Jlexyus

Paccmampuesaemvle 6onpocwl. JlyroBas cBapka miaBieHreM. CyIIHOCTH MPoIecca, WCTOYHHKH
CBAapOYHOro ToKa. OCHOBHBIE METAJUTYPIMUECKHE MPOLIECCH B CBApOYHOW BaHHE. PyuHas gyrosas
cBapka. ABTOMaTHuecKasi AyroBas cBapka moj cioeMm ¢uroca. JlyroBas cBapka B 3allUTHBIX Ta3ax.
[Ina3menHast cBapka. DJIEKTPOIILIAKOBAsl CBAPKA.
Jlazepnas cBapka.

Tema 3: Texnonocuunocms CBAPHBLIX COCOUHEHULL.
Jlexyus

19



Paccmampueaemvie 6onpocul. TeXHOTOTHIHOCTH CBAapHBIX coenuHEeHU. [IoHITHE TEXHOIOTHYHOCTH.
BeiGop meramna, cmmaBa. BeiGop Tuma cBapHoro coeauHeHusi. Bpibop (opmbl cBapuBaeMbIX
anemMeHToB. Bribop criocoba u Buia cBapku. Beibop criocoba ymMeHbIIEHUS CBApOYHBIX Aedopmanuii
U HaIpsDKEHUSL.

Konmponvnvie 6onpocwi

1. YcrpoiicTBO 1 NpUHIMI PabOThI CBAPOYHOro TpaHchopMaTopa.

2. DnexTpuyeckas 1yra u ee CBOMCTBA.

3. BHemHss xapakTepucTHKa MCTOYHUKA MUTAHUSI U TPEOOBaHMsI K HEH.
4. CBapouHbI€ IEKTPOIbI.

5. OCHOBHBIE MApaMETPhI pEKUMa PYUYHOU JTyroBOW CBapKu

Jlureparypa [1,2,3]
TemaTuka npakTHYecKUX padoT pasaeia 4:

Ipaxmuueckas paboma 1. Tema: «Pacder pexxuMa pyqHON AYrOBOM CBapKH»
Cooeparcanue 3anamust

[TproOpecTu mMpakTUUYECKHE HABBIKU B BEIOOpPE JEKTPOAOB M pacuyeTe PeKUMOB PYyYHOU TyTOBOM
cBapku. PaccumtaTh pexuMm pydHOM ayroBoil cBapku. Jms pacuera mapamerpoB PJIC ucxopnbie
JaHHBIE B3STh, COTJIACHO HOMEpa BapuaHTa, 3a/IaHHOTO MpenoaBateneM. BeiOpaTs TuaMeTp
anekTpona.  OmnpenenuTh BEJIMYMHY CBApOYHOrO TOKa Mo Qopmyne. OnpeneinTh HanpsoKeHUE Ha
ayre 1o ¢popmyne. BeiOpaTh TUIT U MapKy 3JIEKTPO/Ia.

[Tony4yenHble 1aHHBIC 3aHECTU B TAOJUILY.

Ilpakmuueckas paboma 2. Tema: «PacueT CBapHOTO COCTUHECHHUS

Cooepotcanue 3anamust

BeiOpate o0opynoBaHue, CBapOYHbIE MaTepUalbl U PACCUMTATh PEXKHUM CBapKU I 3aJaHHOM
CBapHOM KOHCTpyKuuu. OOIIMe MeToJWYecKue yKa3zaHus. 3a/JlaHhe COCTOMT U3 JIBYX BOIIPOCOB.
IlepBbIif OTHOCHUTCS K U3YyYEHHUIO CIIOCO0a CBapKH, a BTOPOH — K pa3paboTKe CXeM TEXHOJIOTUYECKUX
MPOLECCOB CBAPKH U3ICTUM.

Ilo mepBoMy Bompocy 3aJaHusl ClelyeT aThb KpPaTKOE ONHCAaHWE CYIIHOCTH PaccMaTpUBaEMOro
IpolLecca, ero TEXHOJIOTMYECKUX 0COOCHHOCTEM.

ITo BrOopoMy — pa3paboTaTh CXeMy TEXHOJIOTMYECKOTO IpoLecca CBAapKH C yKa3zaHHEM MOpsjaKa
HaJIOXEHHS] CBapHbIX IIBOB U BHJA COEAUHEHMs, HallpuMep — IpHUBapka oOeyailku K JHUILY
KOHCTPYKLIMU YTIJIOBBIM KOJIBIIEBBIM IIBOM. BBIMOJMHUTE pacyeTbl OCHOBHBIX TEXHOJIOTHYECKHX
[1apaMeTpPOB B COOTBETCTBUU C BAPUAHTOM 33JaHUS YKA3aHHOTO MPEIO1aBaTEIIeM.

Pazoden 5. Dusnko-MexaHu4yecKkHe OCHOBbI 00pa00OTKM KOHCTPYKUMOHHBIX MAaTepHaJIOB
pe3aHueM

Tema 1: Memoovl popmoodpazosanus nosepxnocmetl Oemaieti MauiuH.
Jlexyus

Paccmampueaemulre sonpocui.
OU3NKO-MEXaHUYECKUE OCHOBBI 00paOOTKH KOHCTPYKIMOHHBIX MaTepuajoB pe3aHueM. Cxembl
o0paboTku pe3anueM. Metoasl (OpMOOOpa3oBaHMs TMOBEPXHOCTEH JeTaneil MamuH. PexuMer
pe3aHus, TEOMETPHUsl CPE3aeMOro Cl0s, IMIEPOXOBATOCTh MNOBEPXHOCTH. Du3nyeckas CyHIHOCTb
mpolecca  pe3aHus. O06pabaTbIBa€MOCTb KOHCTPYKIMOHHBIX ~ MaT€pHUAIIOB  pE3aHUEM.
TexHoIOrnYHOCTh KOHCTPYKIMM AeTaneil MamuH. TexHomornyeckue 0COOEHHOCTH MPOEKTUPOBAHUS
Y U3TOTOBJICHMSA JeTajed W3 KOMIO3HMIIMOHHBIX MaTepHajioB. TeXHOJIOTHYecKHue TpeOOBaHUS K
KOHCTPYKLHUSM U3TOTOBJISIEMBIX JleTasiel, 0COOEHHOCTH JOMOJHUTEIbHON MeXaHn4eckoi 00paboTKu
3arOTOBOK.

Tema 2: Uncmpymenmanvhvie Mamepuavl.
Jlexyus
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Paccmampusaemvie onpochi.
WNHucTpymenTanbHble Matepuaisl. CBolicTBa. MHCTpyMeHTanbHBIE CTAIU, TBEP/bIE CIUIABBI U JIP.

Tema 3: Memannopesxcywue cmanku.
Jlexyus
Paccmampusaemvie sonpochi.
Mertamnopexymue cranku. Knaccuduxanus, npuBoabl, KHHEMaTHYECKHE CXEMbl METAJUIOPEKYIIUX
CTaHKOB. TexHunKa 0€30MacHOCTH U OXpaHa OKPYKAOIIEH CPeIbl.

Tema 4: Obpabomka 3a20m0B0K HA MOKAPHBIX, CEEPIUNbHBIX, (hpe3epHblX, 3Y0000padbamvl8auux
CMAHKAX.
Jlexyus

Paccmampusaemvle onpocoi.
O06paboTKa 3ar0TOBOK Ha TOKAPHBIX, CBEPJIUIIBLHBIX, (Ppe3epHbIX, 3y0000pabaThIBAOIINX CTAHKAX.
Tumel CTAaHKOB TOKApHOM TPYIIIBI, PEXYIIUH WHCTPYMEHT, TEXHOJOTHYECKAas OCHACTKA TOKAPHBIX
CTaHKOB.  TexHojormueckue TpeOOBaHUS K  KOHCTPYKIMSIM  HM3TOTOBJISIEMBIX  JeTalleil.
XapakTeprucTUKa METOJa CBEPJICHHS, TUIBI CTAaHKOB, MHCTPYMEHT, OCHACTKAa, CXEMbl OOpabOTKH.
XapakTepucTuka MeTozia (hpe3epoBaHUs TUIBI CTAHKOB, HHCTPYMEHT, OCHACTKA, CXEMbI 00pa0OTKH.
Xapakrepuctuka hopmooOpa3zoBaHus (acOHHBIX MPOGUIICH, THIIBI 3y0000pabaTHIBAIONINX CTAHKOB,
WHCTPYMEHT, OCHACTKa, CXeMbI 00pabOTKH.

Tema 5: Obpabomxa 3a20mo60K HA WNUDOBATLHLIX cmaHKax. Memoovl omoenounoll 0opabomku.
Jlexyus

Paccmampusaemvie  6onpocvl.  OOpaboTka 3aroToBOK Ha  HUIM(OBaJIbHBIX  CTaHKAaX.
XapakTepucTuka MeToja UUTM(GOBAHUS, pPEXKHMBI pe3aHUsi, HHCTPYMEHT, OCHACTKA, CXEMBbI
o0paboTku. MeToabl OTAENOYHON 00pabOTKH: MOJHpPOBaHHE, MPUTHPKA, XOHUHTOBaHUE,
cynneppuHuml U 1ap. Mertonbl 00pabOTKM 3aroTOBOK 0€3 CHATUS CTPYKKH: IJIACTHUYECKOE
nedopMupoBaHre, OOKaThIBAaHHE U PacKaThIBaHUE, AIMa3HOE BHITJIAKUBAaHKE, KaTHOPOBKA OTBEPCTUN
u JIp.

Tema 6: Texnonoeuueckue 0COOEHHOCMU NPOEKMUPOBAHUS U U320MOBIEHUS Oemael U3
KOMNO3UYUOHHBIX MAMEPUANO8.
Jlexyus
Paccmampueaemvie sonpocel. TexHonornaeckue 0COOCHHOCTH MPOSKTUPOBAHUS U H3TOTOBIICHUS
JeTanei u3 KOMIIO3UIIMOHHBIX MaTepuanoB. TexXHOIornYecKkue TpeOOBaHUs K KOHCTPYKIIUSIM
M3TOTOBIISIEMBIX JIeTajei, 0COOEHHOCTH TOTIOTHUTEIFHOM MEXaHHUECKOH 00pabOTKH 3arOTOBOK.

TemaTnka npakTH4ecKkux pador pasaesa S:

Ipakmuueckas paboma 1. Tema: « Ycroenvie 0003nauenus 8 KUHEMAMUYECKUX CXEMAX CIAHKOBY.
Cooeporcanue 3anamus.

O3HAaKOMUTHCSA C TPUHIUIAMHU KIacCU(PHUKAIMU W HyMepaluu METAUIOPEKYIIUX CTAHKOB, C
YCIOBHBIMH 0003HAUYCHHUSIMH B KHHEMATHYECKUX CXEMaX CTAHKOB, MOJYYUTh HABBIKH B COCTABIICHUH
U YTCHUH KUHEMAaTHYEeCKHX CXEM CTaHKOB. M3yunTh NpUHIUIBI KiIacCU(DUKAIMH W HyMepaluu
METAJUIOPEXKYIIUX CTAaHKOB. M3y4uTh yCIOBHBIE 0003HAYEHUS B KHHEMATHYECKUX CXeMaX CTaHKOB.

C MakeTa HAcTOJIBHO-(PPE3EPHOTO CTaHKAa COCTABUTh KUHEMAaTHUecKyro cxemy. [lomb3ysch
YCIIOBHBIMH OOO3HAYEHUSIMU TOCTPOUTh KWHEMAaTHUYECKYI0 CXEMY HACTOJIbHO-(PPE3EepPHOr0 CTaHKa
(McxXoHbIE TaHHBIC K BApUAHTaM WHIUBUIYATbHBIX 33aHUN K IPAKTHYECKOH padoTe).

[Togcunrare mepegaTOYHbIE OTHONICHHWS Tepenad, BXOASAIMIMX B  3alleluieHne, oOliiee
MepeaTOuHOe OTHOIICHHE, YICIIO 0OOPOTOB HA MITTUH/IENE B COOTBETCTBHH CO CBOUM BapHAHTOM.

CocTaBUTh YpaBHEHHE ITIABHOTO ABMKEHUS KUHEMATUYECKOM 1IENU MO 3aJaHHUI0 IPENOIaBATES.

Ilpakmuueckas paboma 2 Tema: « Yecmpoticmeo mokapHo-6uHmMoOpe3Ho20 CMAanKay.
Cooepotcanue 3aHamus.
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N3yunts TexHOMOTHIO (OPMOOOPa30BAaHHS MMOBEPXHOCTEH 3arOTOBOK Ha TOKAPHO-BHHTOPE3HOM
cranke. [lomcunMTaTh CKOpPOCTh pE3aHMsA 10 JAWAMETPY 3aroTOBKM W €€ YacTOTE BpallCHHS.
[ToncunTaHHyI0 CKOPOCTH pe3aHHs yKa3aTh B cxeme 00paboTku. M3yduTh yCTpOHCTBO TOKapHO-
BUHTOpE3HOro cTaHka 1K62.

Ilpakmuueckas paboma 3. Tema: «Ycmpouicmeo 6epmukanbHO c8epaulbHO20 CMAHKa U pabomul,
BbINOIHACMbIE HA HEM».
Cooepoicanue 3aHamus.

N3ydenune texHomoruu QGopMooOpa3oBaHHMA MOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEpIIWIIBHOM cTaHKe. Harmsaaele mocoOusi mo BepTHKAIbHO-CBEPIMIBHOMY CTaHKY CO IITATHBIMH
MPUCTIOCOOTICHUSAMU: KOMILJICKT CBEPJI; KOMIUIEKT U3MEPUTENBbHBIX CPeACTB. M3y4nTh BEpTUKAIBHO-
CBEPJIWJIBHBIA CTAHOK. BBIUEpTUTH 3CKHM3 CBepia, 3aMEPHUTh €ro pa3Mephbl M YIJIbI, yKa3aTh X Ha
3CKH3€. 3apucoBaTh CXeMbl 00padOTKM Ha BEPTHKAIbHO-CBEPJIUIBHOM CTAHKE MHCTPYMEHTOM I10
3aJ]aHUIO MTPETIOJaBaTEs.

IIpakmuueckas paboma 4. Tema: «KonconvHo-@pesepHblil CManok u pabomol, GbINOIHAEMblE HA
HeM».
Cooepoicanue 3auamusi.

N3ydenune TexHoJOrMHM  (pe3epoBaHUS  IOBEPXHOCTEH  3aroTOBOK, O3HAKOMJIGHHE C
YHUBEPCAJILHOM JEMUTEIbHON TOIOBKOH, THIIaMH (hpe3 B MPOIIeCCce MPOBEICHNUS TPAKTUIECKUX PadOT
Ha ¢pe3epHoM cTaHke. 3yunTh KHHEMATUYECKYIO CXEMY KOHCOJIbHO-(PE3EPHOro CTaHKy 6P82.

N3yunts TexHomoruo GopmooOpazoBaHus MOBEPXHOCTEH 3arOTOBOK Ha KOHCOJIBHO-(hpe3epHOM
cranke OP82. IlpuBectn cxemy o00paGoTku ¢pe3oil (BbIIaHHON mpenonaBaTeneMm). M3yduTs
KHHEMaTHYECKYIO CXeMY YHUBEPCAILHOM JETUTEIbHON TOJIOBKH.

PaccunTare uncio 0OOpPOTOB PYKOATKH AETUTEIBHON TOJOBKH MJISi MPOCTOTO JIEIECHUS II0
3aJ]aHUIO MTPEToJaBaTeIs.

Ipakmuyeckas paboma 5 Tema: «I eomempus mokapHozo pe3yay.
Cooepoicanue 3aHamus.

W3y4yeHne OCHOBHBIX YIVIOB pPeXylled 4acTh pesna. M3ydeHue BIMSHUSA yIJIOB Ha IIpoOLEcC
pe3aHus U KauecTBo 00paboTaHHON MOBEPXHOCTH. O3HAKOMMTBCS C U3MEPUTEIBHBIM IPUOOPOM;

W3meputs yriasl a, B, v, 0, € ¢, @1. Pe3ynpTartel u3MepeHuil 3aHeCTH B MPOTOKOJI; COCTaBHUTH
otueT 0 pabore. Berueptuth cxemy 00pabOTKH JeTany MpeIIoKeHHBIM pe3iioM. Ha cxeMe ykazaTh
oOpabaTbiBaeMyt0 U 00paOOTaHHYIO TOBEPXHOCTH, IMOBEPXHOCTb pE3aHUs, TJIABHYIO PEXYLIYIO
KpPOMKY, HallpaBJIEHUE TJIaBHOTO JIBUKEHUS (3arOTOBKH) U ABUKEHHUS MTO/1a4M (pe3La).

W3MepuTh ¥ BHECTH B IPOTOKOJ U3MEPEHUI OCHOBHBIE pa3Mephl peslia: JUIMHY pesna L, ceuenue
pe3ua B x H. M3mepuTh yriibl pe3na uCroiab3ys HaCTOJIbHBINA yriomep. JlaHHbIe 3aHECTH B TPOTOKOJI
U3MEPEHUM.

IIpaxmuueckas paboma 6 Tema: «Texnonozus o6pabomku Memaniosy.

Cooeporcanue 3anamusi.

CornacHo BapHaHTa 3a/1aHUS BBIIIOJIHUTE: ONPE/IeNIeHUE THUIIA IPOU3BOCTBA B 3aBUCIMOCTH OT
MIPOU3BOJICTBEHHON IPOrPAMMBI BBIITYCKa J€TaJIEH.

Marepuan netanu M €ro cBoiictBa. BbiOop BHIa 3aroToBKH U crocoda ee MoiydyeHus (JIUTbhe,
o0OpaboTka naBieHueM, cBapka). CocTaBieHHe TEXHOJIOTMYECKOTO MapIIpyTa U3rOTOBJICHUS JAETaIH.
Beibop HeoOxoaumoro o00pyAOBaHHS W TEXHOJOTMYECKOH OCHACTKU (MPHUCIIOCOONEHUM s
3aKpeIUICHUs] 3arOTOBKH), PEXYIIET0 W H3MEpUTENbHOr0 MHCTpyMeHTa. COCTaBUTHh pa3BEPHYTHIH
TEXHOJIOTUYECKUH TPOLECC HW3TOTOBJIEHUS JETaJd C 3allOJHEHHEM OIEpPalMOHHBIX  KapT
MEXaHWYECKOW 00pabOTKH JACTaIH.

Konmponvuvie 6onpocel
1.I'maBHOE ABMKEHME NIPU TOYCHUH. L{enb ri1aBHOTO IBMKEHUS 10 KWHEMAaTHYECKOM cXxeMe CTaHKa.
2.JIBmkeHue noaad Mpyu TOYCHHH.
3. OOpaboTka 3aroTOBOK Ha TOKapHO-BUHTOPE3HBIX CTaHKaxX. CXeMbl pe3aHus 10 3aJaHUIO
IperoaaBaTeIs.
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4.97eMeHTHl peXUMa pe3aHus MPU TOYCHUH (TIyOmHa pe3anus t, MM, mogada S, Mm/00, CKOpOCTh
pe3anus V, M/MUH.).
5.ITocnenoBarenbHOCTH BEIOOPA peKUMa pPe3aHHUsI.
6.IIpucnocobsienust 111 yCTAaHOBKHU U 3aKPETICHUS 3aTOTOBKH.
7.0cHOBHBIE PaOOTHI, BHINOIHIEMbIEC HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.
8.OCHOBHBIE YaCTH U 3JIEMEHThI BEPTHUKAJIbHO-CBEPJIUIBHOTIO CTAHKA.
9. I'maBHOe nBHWXKEHUE TpHU CBepieHUH. llenb rIaBHOrO IBMKEHHS MO KHHEMATHUECKOH cxeme
CTaHKa.
10./IBrkeHue MoJ1auu Py CBEPIICHUH.
11.91emMeHThl pexkuMa pe3aHus.
12.ITocnemoBaTeNbHOCT BHIOOpA PEeKUMA PE3AHHUS.
13. KoHCTpYKIIMS 1 OCHOBHBIE YAaCTH CIIMPAIBHOTO CBEpJIA.
14I".eomeTpuyeckue nmapaMeTpsl CIUPaILHOTO CBEpIIA.
15.06paboTka 3aroTOBOK Ha CBEPJIMJIbHBIX cTaHKaxX. CXeMbl pe3aHus Mo 3aJJaHUIO0 MpernogaBaTes.
16.0OcHOBHBIE pa0OTHI, BBHITIOJIHSIEMbIE Ha CBEPIMIBHBIX CTAHKAX.
17. Texnonornyeckue BO3MOKHOCTA 00pabOTKM 3ar0TOBOK Ha (Ppe3epHBIX CTaHKaX.
18. Buasl ¢pe3, uX npUMEHEHUE.
19.I'maBHOE OBUKEHHE U ABMXKEHUE TOJIa4YH NPH Ppe3epoBaHUH.
20.OneMeHTBl peXMMa pe3aHus Tpu  (PpesepoBaHMH: TIyOMHA pe3aHus, I[ojava, IIUPUHA
(bpe3epoBaHusl, CKOPOCTh PE3aHUS.
21.[denuTenbHbIe TOJOBKH, UX TPUMEHEHUE.
22.Crioco0 HaCTPOMKHU Ha MPOCTOE JICIECHHUE.
23Hape3aHue BUHTOBBIX KaHABOK.
24. OtaenoyHbie METOIbI 00PabOTKH

5. YueOHO-MeTOAMYECKOE 00ecedyeHne A5l CAMOCTOSITEJIbHOM PadoThI

o0yyarmmnxcs
CornacHo TpeOOBaHUSAM HOPMATHUBHBIX JOKYMEHTOB, CAMOCTOSATEIbHAs paboTa CTYJEHTOB
ABISIETCS 0053aTEIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOIO Ipoliecca, TaKk Kak OHa oOecreyuBaeT
3aKpeIJICHUE I0JIy4aeMbIX Ha JIEKIIMOHHBIX 3aHATHSAX 3HAHUN IyTeM NpUOOpPETeHHs] HaBBIKOB
OCMBICJIEHHST W DACHIMPEHHUs UX COJEp)KaHMs, HABBIKOB pELICHHUS aKTyaJbHBIX IpoOsieM
(dhopmMupoBaHHS OOIIEKYIBTYPHBIX U MPO(HECCUOHATBLHBIX KOMIIETEHIIUN, HAYYHO-HCCIIEI0BATEIhCKON
NesTeIbHOCTH, MOJATOTOBKM K CEMHHapaM, JabopaTOpHBIM paboTaMm, cjlade 3a4eTOB M 3K3aMEHOB.
OCHOBHOH 1ENbI0 CAMOCTOSITEIbHOM pabOThl CTYJEHTOB SIBJISETCS YJIydllleHUE MpOoecCHOHaTbHON
MOJITOTOBKM  CIIEIIMATIMCTOB, HAIpaBIeHHOE Ha (HOPMUPOBAHHE CUCTEMbI (YHIaMEHTAJIbHBIX U
npodeccuoHalbHBIX 3HAaHUM, YMEHUI M HaBBIKOB, KOTOpble OHM MOIJIM Obl CBOOOJHO H
CaMOCTOSITEJIHO NIPUMEHSATH B IPAKTHUYECKOM 1EATENBHOCTH.
CamocTosTenbHas paboTa B paMKax 00pa30BaTeIbHOrO MpoLiecca B By3€ pellaeT Cleayolne
3aJ1auu:
. 3aKpeIUIEHUE W pacUIMpEeHUE 3HaHWM, YMEHUM, IOJY4YEHHBIX CTYIAEHTaMH BO BpeMs
ayUTOPHBIX M BHEAYAMTOPHBIX 3aHSATHH, MPEBpalleHHEe WX B CTEPEOTUIIBI YMCTBEHHOW U
(U3UYECKON NeITeTbHOCTH;

L an/I06peTeHHe JOIIOJTHUTCIBHBIX 3HAHUH ¥ HaBLIKOB 110 JUCIHHITIINHE,

° dbopMHpOBaHWE W pPAa3BUTHE 3HAHWW W HABBIKOB, CBS3aHHBIX HAYYHO-HUCCIIEIOBATEIHCKOM
JESITEIbHOCTBIO;

o pa3BUTHE OpHUEHTAIIMM W YCTAaHOBKM Ha KadeCTBEHHOE OCBOEHHE O00pa30oBaTENbHOM
POrPaMMBl;

o pa3BUTHE HABBIKOB CAMOOPTaHU3AIINH;

L q)OpMHpOBaHI/Ie CaMOCTOATCIIBHOCTHU MBINIJICHUA, CIIOCOOHOCTH K CaMOpPa3BUTHUIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEATU3allnu;

. BBIPaOOTKAa HAaBBHIKOB A()(PEKTUBHOU CaMOCTOATEIbHONW MPO(ECCHOHATEHON TEOPETHIECKOM,
MPaKTUYECKON U yU4eOHO-HCCIIeIOBATEIHCKOMN ACATEIHHOCTH,

° pa3sBUTHE YMEHHSA HCIIOJIb30BaTh HAYYHO-TEXHUYECKYIO JIUTEPATYPy U HOPMATUBHO-

MCTOANYCCKHUEC MAaTCPUAJILI B HpaKTHqCCKOﬁ JACATCIIBHOCTH,
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. yrIyOlieHHe U pacuiupeHue npodecCHoHANbHBIX 3HAHUH CTYJEHTOB, (JOPMHPOBAHUE y HUX
UHTEpeca K yueOHO-IT03HABATEIbHON 1€ TEIbHOCTH.

CamocrosTenbHas pa60Ta CTYACHTOB BKJIIOYACT B cebs:

J U3YyYEeHHE TEOPETHUECKOr0 MaTepuana M COCTaBJICHHE KOHCIEKTa JICKIHM, eClIu CTYIEHT
OTCYTCTBOBAJI Ha M1ape UJIM YTO-TO YIYCTHUIL;

J MOJIFOTOBKA K TaOOPATOPHBIM 3aHSATHUSIM, OTBET Ha BOIIPOCHI B KOHIIE KAXKIOW JIEKIIH;

J MOMCK M NpopaboTka MarepuanoB u3 HHTepHET-pecypcoB, HAy4yHBIX NyOIMKAUi Mpu
MOATOTOBKE MaTepuasa K HaydHO-TIpaKTHYeckoi kKoH(pepenunu BY 3a;

J [OJArOTOBKA K NTOrOBOMY KOHTPOJIIO 3HAHUM 110 TUCUUIUIMHE (3a4€T).

6. ®OH/ OLIEHOYHBIX CPEACTB ISl MPOBEAEHHsI MPOMEKYTOYHOMH aTTEeCTANUMN
o0yyaromuxcsi Mo JUCUMIIHHE
q)OHI[ OLOCHOYHBIX CPCACTB AJIA IMPOBCACHUA HpOMe)KYTOLIHOI‘/'I arrecraguu o6yqa101unxc51 10

JUCHHUIIIINHEC «MaTepI/IaJIOBCIIeHI/IG N TCXHOJIOTHS KOHCTPYKHMOHHBIX MAaTCPUAIOB)» IMPCACTABJIICH B
IPUITOKCHHUHA K pa6oqel71 nporpaMme IUCHUILIMHBI U BKIIFOYACT B cebs:

° MepevYeHb KOMIIETCHIIMN C YyKa3aHUEM »JTarnoB UX (POpMUpOBaHUS B MPOIECCE OCBOCHUS
0o0pa3oBaTebHON TPOrPaMMBbI;

° OMHMCAaHUE TOKa3zaTelied M KPUTEPHUEB OICHUBAHWSA KOMIIETCHIIMI Ha Pa3IMYHBIX dSTamax X
(hopMUPOBaHHUSI, OTIMCAHUE TITKAJT OI[CHUBAHWS;

° TUTIOBBIE KOHTPOJIBHBIC 33JJaHUs WM MaTepUalibl, HEOOXOIUMBIE JUIsl OLEHKH 3HAHHWM, YMEHUH,
HaBBIKOB U (WJIM) OMbITa JAEATEIbHOCTH, XapaKTePU3YIOMIMX dTanbl  (HOPMUPOBAHUS
KOMIICTCHITUH;

° METOJIMYECKUE MaTepuaibl, OMPEICISIIONINEe TMPOIEeAypbl OICHUBAHHS 3HAHWM, YMEHUH,
HaBBIKOB U (WJIM) OIBITa JEATEIbHOCTH, XapaKTePU3YIOMIMX OTanbl (OPMUPOBAHUS
KOMIIETEHITHN.

3 cemecmp

Bonpocut 013 nposedenus npomescymouHol ammecmayuu no OUCyUnIune (3auem)

1. ATOMHO-KpPUCTAJUIMYECKOE CTPOCHUE BEUIECTB. THUIBI KPUCTAININYECKUX PEIIETOK, UX ITapaMeTpBHI.
2. Kpucramnuzanus. [lomumopduszm. AHM30TpOTIHSI.

3. MeToapl uCIBITaHUsI MaTEPUAIIOB.

4. OcHOBBI TEOpPUU CIIABOB. J{narpaMmMa cOCTOSTHUS CIJIABOB C 00pa30BaHUEM HEOTrpaHMUEHHBIX
TBEPABIX PACTBOPOB.

5. JluarpamMma COCTOSIHUS CIUIABOB C TIOJHBIM OTCYTCTBHEM PAaCTBOPUMOCTH 3JIEMEHTOB

6. JlnarpaMma cOCTOSIHUS CIJIAaBOB C 00pa30BaHMEM OI'PaHUYEHHBIX TBEPJIBIX PACTBOPOB.

7. AnarpaMma COCTOSIHUS CIUIaBOB C 00OPa30BaHUEM YCTOHYMBOTO XUMHUYECKOI'O COETUHEHUSI.

8. CBsI3b CBOICTB CIIJIaBOB C TUIIOM Juarpammel. 3akoH KypHakoBa.

9. TBepnoctb. MeToasl onpeneneHus TBEpAOCTH.

10.[lnarpamMma cocTosiHuUSA xkene30-yriiepol. CTpyKTypHBIE COCTABIISIOIINE KEIE30yTIEPOAUCTBIX
CILIaBOB.

11.Cranu yrneponuctsie. Knaccudukanus no CTpykType ¥ Ha3Ha4eHUI0, MApKUPOBKA.

12 .Yyrynsl. Knaccuduxanms, MapkupoBKa.

13.Cepsiii uyryH. CTpyKTypa, CBOMCTBA, IPUMEHEHHUE.

14.KoBknii uyryH. CTpyKkTypa, CBOMCTBa, IPUMEHEHUE

15.BBICOKOIIPOYHBIN YYT'YH ¢ MIapoBUIHBIM rpadurom. CTpyKTypa, CBOWCTBA, TPUMEHEHHE.
16.BbICOKONTPOYHBIN YYT'YH C BEpMUKYIISIPHBIM rpadutoM. CTpyKTypa, CBONCTBA, IPUMEHEHHE.
17.Cranu nerupoBanusie. Knaccudukanus, MapkupoBKa.

18.0cHOBHI TeOpUHU TepMudecKoit 00padboTku. Buasr TO, TexHOMOTHS.

19.3akainka, TexHONOIMs, Ha3HaueHue. Buapl 3akanku. CTpyKTypHbIE IPEBPALLEHUS IIPU 3aKaJIKE.
20.0Tnyck, TeXHOJOT s, Ha3HaueHue. Buapl otmycka. CTpyKTypHBIE TPEBPAILICHUS TTPU OTIYCKE.
21.01xur, BUABI OTXKUTa, TSXHOJIOTHS, HA3HAUCHHC.
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22.Hopmanu3zanusi, TEXHOJIOTHS, HA3HAYCHHE.

23. Xumuko-tepmuueckas oopadorka, Buast XTO.

24 IlemeHTanus, TEXHOJOT U, HA3HAUCHHE.
25.HutpouemeHTanusi, TEXHOJIOTHUsl, Ha3HAYEHHUE.
26.A30THpOBaHUE, TEXHOJIOTHS, HA3HAYCHHUE.

27.bpon3ssl. CocTaB, CBONCTBA, MAPKUPOBKA, IPUMEHEHHE,
28.Jlarynu. CocTaB, CBOMCTBa, MapKUPOBKA, IPUMEHEHUE.

29.
30.
31.

AJTFOMMHUH ¥ CIUTaBbI HA €T0 OCHOBE (JIUTEHHbBIE)
AJIOMUHU U CIIJIaBbl HA €r0 OCHOBE (eOpMUpYEMbIE, TEPMUUYECKU YIIPOUHSEMBIE)
AJNIOMUHUI U CIIJIaBbl HA €T0 OCHOBE (AehopMUpyeMble, TEPMUUYECKU HE YIPOUHSIEMbIE)

32.AHTU(PUKIMOHHBIE CIUIABHI (METAJUNINYECKHE, HEMETAIIIHUECKUE).
33.Kputepuu xi1ag0CTOMKOCTA MaTepHUAIOB.

34.Xnagocroiikue cTaiu.

35.X1ag0CTOUKHE CILIABEI.

36.Hemeramnnueckue XJ1aoCTOMKUE MaTepUabl.

37.

Cru1aBel BBICOKOM IIPpOBOANMOCTHU, BBICOKOI'O COIIPOTHUBJICHUA.

38 Kiraccudukanust HeMeTaNTHIeCKUX MaTEPUANIOB: TI0 COCTABY, OTHOIICHHUIO K HArPEBY,
MOJIIPHOCTH.

39.

TepMomiacTH4HbIE TOTUMEPBI, CBOMCTBA, 00JACTH IPUMEHEHMUS.

40 TepmopeakTuBHBIE TOTUMEPBI. OCOOCHHOCTH CBOMCTB U 00JIaCTH IPUMEHEHUSI.

o s n

~No

10.

11.
12.

13.
14.
15.
16.
17.

18.

4 cemecmp
Bonpocwt 0na npoeedenusn npomexcymounoil ammecmayuu no oucyuniune (IK3ameH)

Onpenenenue, 1elb JUCUUIUIMHBL, €€ POJIb U MECTO B KOHCTPYKTOPCKO-TEXHOJIOIMYECKOU
MOJrOTOBKE MH)KEHEPA.

TexHonmornyeckast oAroToBKa MpoOU3BOICTBA B MAIIMHOCTPOEHUH.

DTanbl TEXHOJIOTHYECKOW TOATOTOBKM IPOU3BOJICTBA, OCTaBJIEHWE TEXHUYECKOTO 3aJaHus,
MOATOTOBKA ACKU3HOTO U pabOyero mpoeKTa.

Or1reHKa TEXHOJIOTHYHOCTH KOHCTPYKIIUH: TEXHOJIOTHYECKUE BOZMOXHOCTH 000PYIOBaHUS.
Pa3paboTka TeXHOMOTHYECKHX IMPOLIECCOB OOpaOOTKU AeTaneil M cOOpKH H3IeNUi ¢ TEXHUKO-
SKOHOMMYESCKUM 00OCHOBAHHEM.

[IpoexTupoBaHuE TEXHOJIOTUYECKON OCHACTKH.

VYnpasiieHue noAroToOBKOM NMpou3BO/ICTBA (KaJeHJapHbIE IAHbL, CPOKH).

TexHonornyecKkrne XapakTepUCTUKN THIIOBBIX 3aTOTOBUTENBHBIX MPOILIECCOB, METOJOB 00pabOTKH
Y COOpPKH MPU W3TOTOBJICHUHU MAIIIHH.

Pa3paboTka TEXHOJOTHMUECKHUX TMPOIECCOB MEXaHWYeCKOW 00paboTku u cOopku. TexHuKo-
SKOHOMHUYECKOE 000CHOBAHNE MPUHATHIX TEXHOJIOTHUECKUX PEIICHUI.

Cpapka u maiika. OOmias XapakTepUCTHKa CBApOYHOrO Mpou3BOJACTBA. OCHOBHBIE CIIOCOOBI
CBApKH.

Pu3nuecKrue OCHOBHI OJYUYEHHs CBAPOYHOTO coeiuHeHus. [loHaTre o cBapuBaeMoCTH.
CnenuanbHble METOABI CBAPKHU. DJIEKTPOIIAKOBAs cBapka. KoHTakTHas razoBas cBapka. CBapka.
O0acTh ee UCIOJIb30BAHUS.

[Taiika, 0cOOEHHOCTH €€ PUMEHEHHUSI B OTPACITH.

JIuteitHOe IPOU3BOJACTBO. TEXHONIOTHS U3TOTOBICHUS TUTEHHBIX ()OPM U cTepkHel. MoiepHbIe
KOMIUIEKThl. DOPMOBOUYHBIE M CTEPKHEBBIE CMECHM U UX CBOWCTBA. [loHSATHE O JIUTHUKOBOMN
CHCTEME.

JInTeHbIe CBOMCTRA CIIJIABOB.

[Tpon3BOICTBO OTJIMBOK U3 UyT'yHA, CTAJIH, I[BETHBIX CIJIABOB U 00JIaCTh UX NMpUMeHeHHUsI. JIuThe B
necyaHbie GopMBI.

OOpaboTka wMeTauioB JaBieHHeM. [loHATHE O ITUTACTUYHOCTH METAUIOB M CIUIABOB,
MoABEpraroImecs 00paboTKe TaBICHUEM.

CymrHocTh 1 criocoObl 00pab0TKH METAIIOB 1aBJICHUEM.
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19.

20.
21.
22.
23.
24,
25.
26.
217.

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.

O6opynoBaHue U HUHCTPYMEHT, IPUMEHsIEMbIE /1151 KOBKH, IITAMIIOBKH, TPOKATKH, IPECCOBAHUA U
BOJIOUCHHUSL.

[IpousBocTBO TPYO U crieUaIbHBIX TPOPUICH.

O6paboTtka MeTayoB pezanueM. [IoBepXHOCTH 3arOTOBOK M KOOPAMHATHBIE MJIOCKOCTH.
DeMEeHTHI TOKAPHOTO MPOXOJIHOTO pe3lia U YIIIbL.

Pexxum pe3anus. BeiOop pe:xuMoB pe3aHus.

TennoBsie siBICHUS NPU pe3aHUK MeTaIoB. CUIIbI pe3aHus, MOIHOCTbD.

Mertamnopexymue cranku. Kiaccudukanus MeTamuiopexyIiero o0opyaoBaHus, MapKUpOBKa.
[IpuBobI U Iepenaun, MPUMEHSIEMbIE B CTAHKAX.

TokapHo-BuHTOpe3HbI cTaHOK 1K62. TexHomormyeckas XapakTepUCTHKAa CTaHKa M €ro
OCHOBHBIE Y3JIbl.

Kunematuueckas 1ienpb riiaBHOro ABMKeHUS cTaHka 1K62.

VYpaBHeHHE KMHEMAaTHUYeCKOW Ienu moaayu. PaboTel, BBINOIHSIEMbIE Ha TOKapHO-BHHTOPE3HBIX
CTaHKax.

Cgepinienue. CxeMa cBepJIeHUS U paccBepiiuBaHus. Pexum pe3anus.

Yactu u 351eMeHThl CHUPAJIBLHOTO CBEpIIA.

CaepnuiibHbIE U pacTOUHbIe cTaHKU. OOIK BUJ] BEPTUKAIBbHO-CBEPIMIIBHOIO CTaHKA.
OpesepoBanue. Pexxum pezanus rnpu Gppe3epoBaHUH.

PaboTsl, BeIOTHSIEMBIE HA (PPE3ePHBIX CTAHKAX.

®pesepHbie cTaHKU. OCHOBHBIE Y3JIbI TOPU30HTAILHO-(PPE3EPHOTO CTaHKA.

JemurenbHble TOIOBKHA. CIIOCOOBI JICTICHHUS.

CrporanbHble, T0I0EKHbIE, TPOTSKHBIE CTAHKU.

Cxema mpoTsruBaHus. PexxumM pe3anus Ipu MPOTATHBAHUH, HHCTPYMEHT.

3ybonapezanue. MeTtoibl 3y0OHape3aHus, HHCTPYMEHT.

Cxema Hapesanus 3y0uaThix Kojiec. OCHOBHBIC JIBHIKCHHUSI.

HInudosanue. AOpa3uBHBIE MaTEPHAIIBI.

Bunel numndosanus. OCHOBHbIE IBUKEHUS IPU NUTH(OBaHUY.

TexHonorus cBapku. CriocoObl CBapKu.

TexHosorus Npou3BoJICTBA PE3UHOTEXHUYECKUX HU3/IETHH.

Otnenounsle MeTobl 00paboTku. MX ponb B oOecriedyeHnn KauecTBa JeTaneil.

Tonkoe mndoBaHue, TOYEHHE, XOHUHTOBaHUE (CXEMbl 00pabOTKH, PEKUM pEe3aHus, KaueCTBO
MIOBEPXHOCTN).

HoBoaxka. CyneppuHunpoBaHue. Y IpoYHEHHE MOBEPXHOCTEN AeTajei.

Mertposnoruueckue  OCHOBBI  AMCHUIUIMHBL.  OIleHKa  TOYHOCTH  OOpabOTKM  JeTasnel
CTaTUCTHYECKUMH METOAMHU.

Omnpenenenre HACTPOCUYHBIX pa3MepoB Mpu 00paboTKe, BHIOOP MeTo/a obecreueHus 3a/laHHbIX
[apaMeTpoB TOUHOCTH MPHU COOPKE MAIIUH.

KagectBo mpoaykiun. dopMupoBaHHe IOKas3aTeleld KauyecTBa MOBEPXHOCTU TeJl BpPALICHHUS.
[Tokazarenu kauecTBa N3NNI, JETAIH.

HaznexxHocTh, TONTOBEYHOCTh, pa0OTOCTIOCOOHOCTH, 0€30TKAa3HOCTh.

TeXHUKO-2KOHOMUYECKHE pacueThl MPU 0OOCHOBAHUHU TEXHOJIOTUYECKUX PEIIeHUN

7. PekoMeHayeMas juTepatypa

71.1. Ocnosnaa numepamypa

1.1100 peo. Apzamacosa b.H. MatepuanoBe/ieHHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaoOB. —

M.

: MI'TY um. H.O. baymana, 2009. — 460 c.

2.Cunoman I''M. MarepuanioBeaenne. — M.: M3natenbckuii eHTp «Akagemusi», 2008. — 335 c.
3. ©®emucos I'11., Kapnman M.I", Mamionun B.M. n ip. MarepuanoBeieHIe U TEXHONOTHSI KOHCTPYKITMOHHBIX
Marepuaiios. - M.: Merarutyprusi, 2001. —480 c.

1.2. /lononnumenvHnas numepamypa
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4. Jlanvckuii A.M. u 0p. TexHoJIOTHSI KOHCTPYKIIMOHHBIX MaTepuasioB. — M.: MammHocTpoeHue,
2002- 512 c.

5. Apzamacoe b.H. Marepuanoseaenue. — M.: MI'TY um. H.D. baymana, 2003. — 646 ¢

6. Jlaxmun FO.M., Jleoumvesa B.I1. MarepuanoBenenue. — M.: Mamunoctpoenue, 1990. — 320 c.
7. I1oo peo. M.JI. bepwmeiina, A.I'. Paxwumaoma. MeTajuioBeIcHUE U TepMUYecKas 00padoTka
ctanu. — M.: Meramyprus, 2001, - 393 c.

8. 1100 peo. A.C. 3ybuenko. MapodHuk crajieit u cruiaBoB— M.: MammuHoctpoenue, 2003, - 783 c.

7.3. Memoouueckue ykazanus

1. MarepuanoBenenue. MarepualoBeIeHUE M TEXHOJIOTHUS KOHCTPYKIMOHHBIX MAaTe€pHalIOB:
Y4eOHO-MeTOIUYECKOe MOCOOHE K BBIMOJHEHUIO MPAKTUYECKUX U CaMOCTOSITENbHBIX pPadoT. /
P.M.Tpubynckas. — [lerponaBnoBck-Kamuarckuii: Kamuatl' TV, 2014. — 132 c.

2 TexHOIOTUSI KOHCTPYKIIMOHHBIX MaTepHajoB. YUeOHO- METOINYECKOE TTOCOOUE /ISl CTYIEHTOB
OouHOW u 3ao4yHoil (opm oOyuenus./ TpuOyHckas P.M., 3BonapeBa O.B. — IlerponariioBck-
Kamuarckuii: Kamuarl TV, 2013. — 144 c.

8. Ilepeyennb pecypcoB HHPOPMANUMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«UHTEPHET

1.bubnuoreka EnuHoe okHO nocTyma K oOpa3oBaTelbHBIM pecypcaM [DneKTpoHHBIH pecypc]. —
DekTpoH. aaH. — Pexxum mocryma: http://window.edu.ru/window/library. — 3ari. ¢ skpana.

2.®enepanbHast ObC «Ennnoe okHO poctyna k oOpa3oBaresnbHbIM pecypcam» — URL:

http://window.edu.ru

3.DnektponHas 6ubnuoreka. IntepHeT-npoekT «Briciiee obpazoBaHue». [DNeKTpOHHBIN pecypc]. —

DJIEKTPOH. JaH. —  Pexum  jpocryma: http://www.gaudeamus.omskcity.com/PDF_li-

brary_economic_finance.html— 3arn. ¢ sxpana.

4.9nextponnsie karamoru AUBC MAPKSQL: «Kuuru», «Crateny», «luccepranum», «YdebHO-
MeToAMYecKas — JuTeparypa», «ABTopedepars»,  «lemosutapHbii  ponay. —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.OnexkrpoHHo-0MOMMOTEeYHast cucteMa «eLibrary»: [QnekTponHsIi pecypc]. - Pexum goctyna:

http://www.elibrary.ru

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

("Marepuanosenenue") ¢pakynbrera MT (Mammnoctpoutenshbie Texnonorun) MI'TY um. H.O.

baymana, Mocksa.

7..http://mt.bmstu.ru/kafmt13.php - opunmansueii caiit kadeapst ("TexHOIOTHH 00PAOOTKH

marepuaioB") ¢paxynerera MT (MammmHoctpoutenbabie TexHonornn) MI'TY um. H.D. baymana,

Mocksa

9. MeToauueckue YKazanud 1Jisg oﬁyqamumxcn M0 OCBOCHHIO JUCIUITIMHBI

Metoauka npenoaaBaHus JaHHOW JUCHMIUIMHBI MPeIoiaraeT YTeHHue JIEKIHUH, IpoBeieHIe
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX ¥ WHIUBUIYaTbHBIX KOHCYJIBTAMN TIO OTIENBHBIM (Hambosee
CIIO)KHBIM) creru@uueckuM mpobdiaemaMm JucuuIiuHbl. [Ipegycmorpena camocrosTenbHas padboTa
CTY/ICHTOB, a TakKXe IPOXOKICHHE aTTECTAI[MOHHBIX WCIBITAHUH TPOMEKYTOYHON aTTeCTaIlHn
(7x3ameHn).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO HamOOJiee BaXKHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
KJaccu(UKaluu ¥ CBOMCTBAaX MarepuanoB. B xozxe jekmuii oOydarommmcs cieayeT MOATOTOBUTH
KOHCIICKTHI JICKIMA: KPaTKO, CXEeMaTHYHO, TIOCIIEI0BaTeNIbHO (PUKCHPOBATh OCHOBHBIE ITOJIOKEHMUS,
BBIBOJIbI, (DOPMYITHPOBKH, OOOOIIEHHUS; MMOMEYaTh Ba)KHBIE MBICIH, BBIACISATH KIIOYEBBIE CIIOBA,
TEPMHHBI; IPOBEPSITH TEPMHUHBI, TIOHATUS C IMOMOIUIBIO YHIMKIONEINH, CIOBapel, CIPAaBOYHUKOB C
BBINUCHIBAHUEM TOJIKOBAaHUI B TETpajb, OOO3HAYUTH BONPOCHI, TEPMHUHBI, MaTepuan, KOTOPHIH
BBI3BIBACT TPYJHOCTH, IIOMETUTH M TOMBITAThCS HAWTH OTBET B pEKOMEHIyeMo# smteparype. Eciu
CaMOCTOSITENILHO HE YAAaeTcsl pa3o0parbcs B MarepHale, HeoOXoAuMO c(hopMyaupoBaTh BOIPOC U
3a7aTh MPEToIaBaTeNI0 Ha KOHCYIbTAINH, Ha JJAOOPATOPHOM HITH HA MMPAKTUYECKOM 3aHSTHH.
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http://www.vzfei.ru/rus/library/elect_lib.html
http://www.elibrary.ru/
http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library
http://mt.bmstu.ru/kafmt13.php

Llenvto nabopamopnozo 3anamus sBIseTCA NpuoOpeTeHne 00YYarOIIMMHUCS OIbITa PELICHUS
y4e0HO-UCCIIeIOBATENILCKUX ¥ PEAbHBIX NPAKTHYECKUX 3aJad HAa OCHOBE HW3YYEHHOTO
TEOPETUYECKOr0 MaTepuasa; SKCIEPUMEHTAIbHOE IOATBEPXKACHUE U IPOBEpKa CYIIECTBEHHBIX
TEOPETUUECKUX MOJO0KEHUN, YMEHHUE PeIaTh MPAaKTUUECKUE 3aJauH.

10. KypcoBoii npoekTt
He npenycmotpen

11. Ilepeyenb nHGOPMANUOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMBbIX NPH
OCyLIeCTBJICHMH 00pa30BaTeJILHOI0 NMPoLecca Mo JUCHUILUIUNHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecreYeHnsi 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX B 00pa30BaTeIbHOM NpoLecce: o
AIIEKTPOHHBIEC 00pa30BaTEIbHbIC PECYPCHI, MPEICTABICHHBIC B paboyUeii mporpamMmme;

® WCIIOJIb30BaHUE CIIANI-TIPE3CHTAIIHIA;

® WHTEPAKTUBHOE OOIICHHE C OOYYArOIIUMHKCSA U KOHCYJIbTHPOBAHHE IOCPEICTBOM PECYPCOB CETH

Wurepuer (obmenne Ha popyMax, B COLUATBHBIX CETAX, IOCPEACTBOM JIEKTPOHHOM MOYTHI)

IlepeyeHb MpOrpaMMHOIo odecrieYeH s, HCTIOJIb3YeMOro B 00pa3oBaTeIbHOM Ipolecce: o
TEKCTOBBIE, TaOIMYHBIC U rpadudecknue peaakTopsl makera Microsoft Office;

® [IPOrpaMMbl MOATOTOBKU M IPOCMOTPA MPE3CHTAIHIA;

e UHTEpHET-Opay3ephl;

® [IOYTOBBIC KIIUCHTHI (MPOrpaMMbl OOMEHA JIEKTPOHHOM MTOYTOM);

IMepeuenb HHGOPMAHOHHO-CITPABOYHBIX CHCTEM:

e crnpaBOYHO-IIpaBoBas cuctema «KoHcynbTanT-TuROC) http://www.consultant.ru/online

e ChpaBOYHO-TIpaBoBas cucrteMa «IapanT» http://www.garant.ru/online

e uH(pOpMaIMOHHO-CIIpaBouYHas cucreMa «Texakcnepr» http://docs.cntd.ru

e uHpOpMaIHOHHO-cipaBovHas cucteMa «NormaCSy http://www.normacs.ru

12. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIINHbI
Jlns mpoBeneHus: 1a00OpaTOpHBIX pabOT MCIOJB3YIOTCS CIEMUATM3UPOBaHHAs J1abopaTopus
«Martepuanosenenue»1-204

- KOMITJIEKT y4eOHO-HArJISIHBIX TOCO0Ui «MaTepuanoBeicHUeY,
- 00beMHBIE MOJIETTH METAIUTMYECKON KPUCTAJUTMUECKOM PeIIeTKH;
- 00pa3Ibl METAIIOB (CTANIM, YYT'yHA, IBETHBIX METAJJIOB U CIIJIABOB);
- 00pa3ibl HEeMETAJUIMYECKUX MaTepPHAaIOB.
-O6opynoBanue 1a00paTOpPUH M pabOUUX MECT JIAOOPATOPHH:
DNEKTPOHHBI MUKPOCKOTI
ATIachkl MUKPOCTPYKTYP METAJNIOB M CINIABOB

TBepromep Ui NCIIBITAHUS TBEPAOCTH MeTauIoB 1o Merony Poksemna TK-2, bpunenns

Hedexrockomn

Jletanu ¢ BUIaMu XUMHUKO-TepMUUecKoil 00padoTku (kommekT) OT-24
OO0pa31bl YepHBIX U IIBETHBIX METAIJIOB U MX CIIJIABOB

CTeHbI 2JIEKTPOpATUOMATEPUATIOB

Mertamiorpadudeckue MUKPOCKOITBI

[InudoBanbHble CTAaHKH

MydenbHas neus

CymunbHbIN mkad

Marepuansl Ui TPUTOTOBJICHUS MuUKpouutndoB (HaxnauHas Oymara, macta [ oiin,
PEaKTUBBI ISl TPABJICHUS
Habopbl HHCTPYMEHTOB: pe3Ibl, CBEPJIa, METYUKH, (GPe3bl U Apyrue. YTIOMeEphI.
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http://www.consultant.ru/online
http://www.garant.ru/online
http://docs.cntd.ru/
http://www.normacs.ru/

JlomosiHeHusi M U3MeHeHHsI B padoueii mporpamme 3a / Y4eOHbIi ro/

B paGouyro nporpamMmy Mo IUCHHUILIAHE JUISl CHIEUUATIBbHOCTH (TEi)
BHOCSITCSI CIIEAYIOIIUE TONOTHEHUS U U3MEHEHHUS:

HOHOJ’IHGHI/IH 1 U3BMCHCHUS BHEC

(momxHOCTH, @.J11.0., HOAINUCH)

Pabouas mporpaMma nepecMoTpeHa u onobpeHa Ha 3aceaHun Kadeapsl
« _» 20 r.

3aBenyromuii kadeapoit

(moamuce)
(®.1.0.)
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