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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 MO HampaBJIeHHIO MoAroToBkH 16.03.06. «XomoauiabHas, KpHOTEHHAs TEXHHKA U
CHCTEMBI JKM3HEOOECIICUSHHUS) HpO(bI/IJ'IL: «XOJ’IOI[I/IJ'H)HaS[ TCXHHUKA U TCXHOJIOT U

L]envio ipeniofiaBaHus SIBJISIETCS MO3HAHUE MPUPOIBI U CBOWCTB MaTEPUAJIOB, CBI3b MEKIY UX
COCTaBOM, CTPYKTYpPOI ¥ CBOMCTBaMHU, 3aKOHOMEPHOCTH WX U3MEHEHUS MPHU TEIJIOBBIX, XUMUYECKHX,
MEXaHUYECKUX, SJICKTPOMAarHUTHBIX, PaIMAllMOHHBIX U JPYTUX BO3ICHCTBUSX, a TAKXKE METOJ0B HUX
yIPOYHEHUsI U 00paboTKu st Hanbosee 2(HEeKTUBHOTO UCTIONB30BaHUS B TEXHUKE.

OCHOBHBIMU 3a0auamu TUCHUILIAHBI ABISIOTCS

e u3yueHne PU3NIECKON CYIIHOCTD SIBICHUH, IPOUCXOAIINX B MaTeprallaX Ipy BO3JCHCTBUH,
Ha HUX Pa3JIMYHBIX (PAaKTOPOB B YCIOBHSIX NMPOU3BOJICTBA U IKCILTyaTallUU UX BIUSHUE HA CTPYKTYPY
U CBOMCTBA MaTE€pHUAaOB;

® 13y4eHHUE 3aBUCUMOCTH MEXJy COCTAaBOM, CTPOSHHUEM U CBOWCTBAMHU MaTepUalOB;

® U3y4YeHHE TEOpUM M TMPAKTUKH PA3IUYHBIX CHOCOOOB YHIPOYHEHHS] MAaTEepUANIOB,
00eCTIeYNBAIOIINX BHICOKYIO HAJIC)KHOCTh M JIOJTOBEYHOCTH JeTaleld MallliH, HHCTPYMEHTA U APYTHX
U3ACTINI;

® 3y4YE€HHE OCHOBHBIX TPYIITBI METAIUTMYECKIX U HEMETAIUIMUYECKUX MAaTePUAIIOB, HX CBOHCTB
1 001acTu NPUMEHEHUS;

® U3y4eHHEe OCHOBHBIX cIOc000B (hopMooOpa3zoBaHuUs MATEPUaIOB, CBAPOUHOTO TPOU3BOICTBO.

B pesynbrare u3y4eHus: AUCIUIUIMHBI CTYIEHT TOJKEH:

3Hamy:

® CTPOCHHE M CBOICTBAa KOHCTPYKIMOHHBIX M SKCIUTYaTallHOHHBIX MaTEPUAIOB, IPUMEHSIEMBIX
IIPU PEMOHTE, SKCIUTYaTallii U TEXHUYECKOM OOCITYKUBAaHHUHU, CYITHOCTH SIBIICHUH, IIPOUCXOAAIINX B
MaTepHuaiax B yCIOBUAX IKCIUTyaTalluu U3/1EHs;

®COBpPEMEHHBIE CITOCOOBI MONYYSHUs MAaTEPHAIOB M M3ACTUA U3 HUX C 33JaHHBIM YPOBHEM
9KCIUTYaTallMOHHBIX CBOMCTB;

- CIOCOOBI TOJTyYeHHS 3arOTOBOK, CBAPOYHOE IMPOU3BOJCTBO, TEXHOJOTUYECKHE IPOIECCHI
dbopmooOpazoBanusi, 00pabOTKy METAJIIOB Pe3aHHEM.

ymemy:

® aHAJIM3MPOBATH CTPYKTYPY U CBOMCTBA MAaTEpUAJIOB;

® BEIOHPATh PEKUMBI: TEPMUUYECKONH 00pabOTKU

® Ha3HAYATh CITOCOOBI MOTYYSHHS 3aTOTOBOK M TEXHOJOTHUECKUE MapaMeTPhl MEXaHHUECKOU
00paboTKu

® [IPOBOJIUTH BBIOOP MAaTEpUAIOB JUIsl 0OECHEYeHUs PEeMOHTa, C Y4YeTOM HX CBOMCTB H
apaMeTpOB.

IIpuobpecmu nagviku:

® MIPaBIJILHOTO BEIOOpA MAaTEPHAIIOB C TPEOYEMBIM KOMILIEKCOM CBOWCTB;

® Ha3HAYCHUS TEXHOJIOTUIECKUX METOIOB 00pa0OTKH MaTEepPHAaJIOB /IS TOTyYeHHS TPEOYEMBIX
HKCIUTYaTAllMOHHBIX ITaPaMETPOB.

2. TpeGoBaHus K pe3yabTaTaM OCBOEHHS AU CIUIINHBI

[Ipoulecc wW3y4yeHHs JUCUMIUIMHBI HAmpaBlieH Ha (QOpPMUPOBaHHE MPOPEeCcCHOHATBHBIX
KOMIIETEHITNH:

obwjenpogeccuonanbHvie KoMnemeHyuu

OIIK-1 — CnocobeH ucnonb30BaTh (PyHIaMEHTaIbHbIE 3aKOHBI IPUPOABI U OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCUUIUINH B MPO(HECCHOHAIBHON IS TeIbHOCTH.

[Inanupyemble pe3yapTaTbl OOY4YEHHs @PU H3YYEHUM JUCLMIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pPe3yJIbTaTaMi OCBOECHUS 00pa30BaTeIbHON MPOrpaMMbl

Tab6muna 1



CBOMCTB.

[Tnanupyembl Kon [TnanupyemMsplii pe3ynbpTaT 00yueHus Kon
K € pe3yJIbTaThl HAUMEHOBAHUSA 110 TUCLIUTUINHE IoKa3are
o OCBOCHUA HHAYKATOpa hIE:
KOMIIETE
obOpa3oBarenb JOCTUXEHUS OCBOCHUA
HiHH HOI npodeccuoHanbH
MPOrpaMMbl | OM KOMIETECHLIMU
3HaTh:
N I-1onx-1 - CTpPOCHHUE 51 ceorictea | 3 (OIIK-
DopMyHupyeT 1enn W KOHCTPYKLHOHHBIX u D1
3aJauu UCCIEAOBaHMsI| DKCILTyaTalldOHHBIX MaTepHaloB,
IIPUMEHIEMbIX npu PEMOHTE,
IKCIUTyaTaluu u TE€XHUYECKOM
OOCITy’)KUBaHMM  CYIIHOCTH  SIBIICHHH,
npoucxoasmmx B wmarepuanax B | 3 (OIIK-
= YCIIOBUSX AKCIUTyaTalluy U3IeIINns; 1)2
z - COBPEMEHHBIE CIOCOOBI MOJIYYECHUS
= MaTepUuaJioB U M3ACIUNA M3 HHUX C
o 3aJlaHHBIM YpOBHEM dKciuryaTanuoHHbX | 3 (OIIK-
E CBOJCTB; 13
2= - CBapOYHOE MIPOM3BOICTBO,
T2 TEXHOJIOrHYeCKue npoiiecchl oopadotky; | 3 (OIIK-
° = - HOPMAaTHUBBI TEXHHYECKOTO 1)4
: E 00CITy’)KUBaHHS U PEMOHTA.
5 5
Salia! Ymern:
£ 5 - aHaMM3UPOBaTh CTPYKTYpY U cBoiictBa | Y(OIIK-
OIIK-1 = 3 MaTepHuaoB; 1)1
% 5 M -20nk-1 BrIgBIsgeT - OLEHWBATh COCTOSHHE TEXHUYCCKUX
§ S [IPUOPUTETHI PELIECHUS] CPEICTB; VY (OIIK-
o 3 3aaq - BBISIBJISITH NIPUYMHBI OTKA30B B padoTe 1)2
z 2 000py10BaHHs
% = - mpoBoAMTH BbIOOp MartepuanoB ans | Y (OIIK-
= E o0OecrieueHusT pPEeMOHTa, C YYEeTOM UX 1)3
S o CBOWCTB U IApaMeTpPOB.
s = Y(OIIK-
= E 1)4
=) Q
§ = Baangers:
2 E M /1-3onk1 BeiOupaer - HaBeikamu —mpaBmibHOrO  BhiOOpa | B(OIIK-
2 = M CO3MAET KPUTEPHH MATEPUAIOB C TPEOYEMbIM KOMITICKCOM 11
= > OLIEHKH PEe3yJbTaTOB CBOICTB;
5 g MCCIICIOBAHUSL. - HaBBIKAMH HasHaueHus | B (OIIK-
i = TEXHOJIOTHYECKHX apameTpoB 1)2
S 2 00pabOTKH MaTepUasiOB JUIS TOJYYCHHS
S 5 TpeOyeMbIX IKCIUTyaTaIIMOHHBIX
= 5
O o

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Vyebnas pmucnumumba b1.5.22

«MaTepI/IaJ'IOBCJIGHI/Ie U TEXHOJOTHUA KOHCTPYKIMOHHBIX

MaTepHUaIoB» SBIACTCA AUCHHUILUIMHONW 00s3aTeNbHOM YacTM B CTPYKType o00pa3oBaTeiabHOU
IIPOrpaMMbl, HEMIOCPEACTBEHHO CBS3aHA C TAKMMH JUCLUUIUIMHAMU, KakK «/leTany MamuH U OCHOBBI
KOHCTpyHpOBaHuUsi», «MeTponorust , crapgaptusanus ©u cepruduxanusy, «OCHOBBI HAyYHBIX
nccneaoBanuiny, «HuzkoremneparypHble MAIMHBL», «XOJIOAUIbHbBIE MAIIUHBI U YCTAHOBKH».

3HaHWs, YMEHHS M HaBBIKH, MOJYYCHHBIE OOYYAIOUIMMUCS B XOAE H3YYCHHS JUCLUTUIIHHBI
«MarepuanoBeieHnEe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepraioBy, HEOOXOIUMBI JUIsl TOATOTOBKHI
U CIaud TOCYNapCTBEHHOT'O SK3aMeHa, a TakKe JJIs MOATOTOBKH BBIMTYCKHOW KBaTH(PUKAITMOHHON
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paboTHI.

4 Conep:kaHue QU CHUATIINHbBI

4.1TemamuuecKkuii na1an OUCUUNTIUHDL
ouHas opma 0dOyuenus.

Tabnuna 2
3 CEMECTP
MarepuanoBenenue
- KonrtakTtHas g g 9
= pabora 1o BAZIaM = 2 =
® | yucOHBIX 3aHATHH | = s ==
Bcer z s > S E
%) 5} — a = X g
HaumeHoBaHMeE pa3esos U TeM © 2 = = S =
o | g ¢ | &a ¢ = |5
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S| 3| B2 8893¢| 535 |28
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Pa3znen 1. ATOMHO-KPHCTALINYECKOE Ormpoc,
CTpOeHHe BellecTBa 16 8 4 2 2 8 JIb*,
Tect*
Tema 1: BBegenne. Kpucrannnueckoe 4 1 1 ) i 3 Omnpoc,
CTPOCHHE METAJIJIOB. Tect*
Tema 2: ®opMupoBaHUE CTPYKTYPHI Ompoc
MeTalljia P KPUCTAIUTH3AIHH. 4 1 1 - 3 p %
Tecr
Tewma 3: ®a3bl u cTpyKTYypa B Ompoc,
METAITMYECKUX CIIaBax. 6 3 1 - 2 3 JIb*
Tect*
Tema 4: ®opMupoBaHUEe CTPYKTYPHI
CILTaBOB anI/)I KpI;ICTaJ'IJ'II/BaL?IzI/I. P 5 3 1 2 2 Onpoc, 1
b*, Tecr
Paznen 2. [ledropmanusi U pa3pyuieHue Ompoc,
MeTaJJIOB. 8 4 2 1 1 4 JIB*,
Tect*
Tema 1:Mexanudeckue cBoicTBa Omnpoc,
METAaJIJIOB 3 3 1 1 1 JIb*
Tect*
Tewma 2: Buzabl HanpspkeHUH, ynpyras u Omnpoc,
utacTyeckas aedopmManys MeTaIoB. 2 1 1 - - 1 JIb*,Tect
*
Paznen 3. Kene3o u cnuiaBbl Ha ero Omnpoc,
OCHOBE 26 16 8 4 4 10 | JIB*,
Tect*
Tema 1: KommoHeHTHI 1 (a3bl B CHCTEME
JKENe30-yriepos. 3 2 2 - - 1 Onpoc,
Tect*
Tema 2: J[narpamMma COCTOSIHHS JKeIe30- Ompoc,
LIEMEHTHT. 7 6 2 2 2 1 Tectr**
Tema 3: Uyryn . A ) 1 . . Onpoc,
Tecr*
Tema 4: Ctamm. CTpyKTypHBIE KITacChI Ompoc,
JISTUPOBAHHBIX CTAJICH. 8 6 2 2 2 2 Tect**




Pa3nen 4. OcHOBBI TeOpUH Ompoc,
TePMHUYECKOii 00PadOTKH CTATH 16 10 4 3 3 6 JIB*,
Tect*
Tema 1: IlpeBpaiienus B cTayigX NpU 3 2 2 _ 1 Omnpoc,
HarpeBe U OXJIAKJICHUH Tect*
Tema 2: TexHOIOTHS TEPMHICCKOM Ompoc,
00paboTku JIb*
8 5 1 2 2 3 Tecr**
P3
Tema 3: TexHOJIOTHSI XUMHKO- Ompoc,
TEPMHUUYECKON U TEPMOMEXaHUYECKOU 4 3 1 1 1 1 JIb*Tect
00paboTKHn *
Pasnen 5. IlBeTHbIe CIIaBbI 16 12 6 4 4 4
Tema 1: Menp u cruiaBsl Ha €€ OCHOBE Ompoc,
7 6 2 2 2 1 JIb*
Tect*
Tema 2: AmOMUHUI U CILIaBBI HA €r0 Ompoc,
OCHOBE 5 4 2 1 1 1 JIb*
Tect*
Tema 3: CrutaBsl Ha OCHOBE MarHus, 1 1 1 Ormpoc,
THUTaHA Tect*
Tema 4: AHTU(DPHUKITMOHHBIE CTUTABEI Ompoc,
4 3 1 1 1 1 JIb*
Tect*
Pa3zjnen 6. MatepuaJjibl M CILIABBI C Ompoc,
0c0o0bIMU CBOIiCTBAMH 16 12 6 3 3 4 JIb*
Tect*
Tema 1: Matepuaisl BEICOKOM Ompoc,
MIPOBOIUMOCTH U BBICOKOTO 6 6 2 2 2 JIB*
CONIPOTUBIICHUS Tect*
Tema2: MarHuTOMSTKUE CILIABBI. Ompoc,
3 3 2 1 JIb*
Tect*
Tema 3:MarHuToTBEp/IbIE CILIABBI Ompoc,
3 3 2 1 JIb*
Tect*
Tema 4:[lusnekTpuyecKre MaTeprabl 5 2 2 Omnpoc,
Tect*
Pa3nen 7. Hemeramiinuyeckue 10 6 6 4 Ompoc,
MaTepHAJIbI Tect*
Tema 1:0Oco0eHHOCTH CTPOCHUS . 5 2 2 Omnpoc,
Tect*
Tewma 2:TepMoriacTHIHBIE TTOTUMEPHI Ompoc,
3 2 2 1
Tect*
Tewma 3:Peakromnnactbl 3 2 2 1 Ormpoc,
Tect*
KonTpons 544.
BCETO 108 | 68 34 |17 17 | 40
Uroro — no pazgenam 1-7  — 108 u.
Jud. 3auer 3 cem.
4 CEMECTP
TexXHOIO0THsl KOHCTPYKIMOHHBIX MaTepHajioB
Beer | . - KonrakTHas o=l = ol ©
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Paznen 1. OcHoBbI 6 2 2 ) ) 4 Ompoc,
METAJLUTYPru4€ecKoro mpon3BoacTBa Tect*
Temal: cOBpeMEHHOE COCTOSTHUE
Ompoc,
METaILTypPTUYEeCKOr0 TPOU3BO/ICTRA. 2 1 1 - - 1 Tecr*
[Tpon3BoACTBO UyryHa
Tewma 2: IIpou3BOICTBO CTAIN U IIBETHBIX 5 1 1 1 Ompoc,
CILUIaBOB Tect*
Pa3nen 2. OCHOBBI JIUTEHHOIO Ompoc,
NMPOU3BOACTBA. 12 6 2 4 - 6 T13%*,
Tecr*
Tema 1:dusnyeckue OCHOBBI Ompoc,
MIPOM3BOCTBA OTIUBOK.3roToBNneHMe 5 3 1 2 - 2 I13*
OTJIMBOK B IEeCYaHbIe )OPMEI Tect*
Tema 2: M3roToBieHNE OTIMBOK Ormpoc,
CHELHAILHBIMH CIIOCOOAMHU JINThS. 5 3 1 2 2 I13*
Tect*
Pa3nen 3. OcHoBbl 00padoTKHU Ormpoc,
MeTAJJIOB JaBJCHHEM 12 6 2 4 - 6 3",
Tect*
Tema 1 PHu3HKO-MeXaHUUECKHNE OCHOBEI
00pabOTKU METANIOB JIaBJICHUEM 5 3 1 2 - 2 OHPOC’
I13 Tect*
Tema 2:M3rotoBneHue § Onpoc,
MAaIIIMHOCTPOMUTEBHBIX TTPOGHUIICH. S) 3 1 2 - 2 13 Tecr*
Pa3nen 4. OCHOBBI CBApOYHOT0
MPOU3BOACTBA 14 8 2 6 - 6 OHPOC’
I13 Tect*
Tema 1: ®U3NKO-XUMHYECKHE OCHOBBI 5 3 1 ) ) Ormpoc,
MOJTyYEHUS CBAPHBIX COEIMHEHUI ) 13 Tect*
Tewma 2: JIyroBas cBapka IJIaBJICHUEM.
TexHonOrn4eckre 0COOEHHOCTH CBAPKH 5 3 1 2 B 2 Ompoc,
Pa3INYHBIX METAJUIOB U CILUIABOB. 13 Tect*
Tema 3:TexHOIOrMYHOCTH CBAPHBIX
COETMHEHUN 4 - - 2 2 Onpoc,
) I13 Tect*
Pasznen 5. ®u3nko-MexaHn4eckue
OCHOBBI 00pa0OTKH Ompoc
P 72 | 10 | 10 | 22| - | 40 pos, |
KOHCTPYKIMOHHBIX MATEPHAJIOB 13" Tect
pe3aHuem.
Tema 1: MeTtoas!l popMooOpa3oBaHHs
> op MOOOp 9 1 1 i i 8 Ompoc,
MTOBEPXHOCTEH JIeTajeil MalvH. Tecr*
Tema 2: HCTpyMEHTALHBIE MaTepUAIBL. Onpoc
9 1 1 - - 4 w
Tect
Tema 3: MeTaiutopeKyIne CTaHKU.
P 14 | 6 1| 4| - | 4 |Om0c
I3 Tect*




Tema 4: O0paboTKa 3arOTOBOK Ha

TOKAPHBIX, CBEPIMIbHBIX, PPE3CPHBIX, 44 18 4 14 R 26 OH*IJOC,
3y0000pabaTHIBAIONINX CTAHKAX. 113 Tect*
Tema 5: O0paboTka 3aroTOBOK Ha

UIH(OBATBHBIX CTAHKAX. MeTOIbI 5 1 1 - - 4 Or[p(lc,
OT/IETIOYHON 0OPaGOTKH: Tect
Tewma 6: TexHonormueckne 0COOEHHOCTH

MPOCKTUPOBAHUS U M3TOTOBJICHHUS 2 4 Omnpoc,
JeTaliell U3 KOMITO3UIIMOHHBIX 3" Tect*
MaTepHasoB.

UTOro 144 54 18 36 |- 54 36

Htoro — no pazaenam 1-6 144y.

OKk3aMeH - 4 ceMecTp

* P3 — pemenue 3a1a4, JIb — moaroroska raboparopHoit padoThl; TecT — MOATrOTOBKA 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 U  CTPYKTYpHBbIE  METOABI  HWCCIEIOBaHUS  METaJIOB.ATOMHO-
KpUCTAJIJINYECKasi CTPYKTypa MeTajlioB.JleeKThl KpUCTATUIMUECKON peETKH METAJLIOB.

Tema 1.2 ®opmupoBaHUe CTPYKTYPhl METaJlIa MPU KPUCTATUTU3AIUH.
Jlexyus
Paccmampueaemvie sonpocai.
l'omorennas kpucraummsauus. ['ereporeHHast KpucTajiau3anus.

Tema 1.3 da3pl U CTPYKTypa B METAJUIMUYECKUX CIJIaBAX.
Jlexyust
Paccmampueaemvie sonpocei.
TBépabie pacTBopbl. XuMuueckue coeuHeHus1. CTpyKTypa CIIJIaBOB.

Tema 1.1. @opMHpPOBaHHE CTPYKTYPHI CIUIABOB MPH KPUCTAIIIU3ALINH.
Jlexyus
Paccmampusaemvie sonpochi.
Juarpammsl (pa3oBoro paBHoBecus. Jluarpamma COCTOSIHUS CIUIaBOB, 00Pa3yIOIIUX HEOrpaHUUYEHHbIE
TBEpABIE pAcTBOpHL. JlMarpaMMbl COCTOSIHUSI CIUIaBOB, OOpa3yIOUIMX OrpaHUYEHHbIE TBEPIbIC
pacTBopbl. JluarpaMmbl COCTOSIHMSL CIUIAaBOB, KOMIIOHEHTHI KOTOPBIX MMEIOT IOJUMOp(HBIE
MIPEBPAILCHHUS.

JlabGoparopHble M NpakTUYecKkue padorsl pa3aena 1:

Ilpakmuueckas paboma 1.1. Tema: «Cmpoenue u ceoticmea meépovix meny.
Cooepoicanue 3anamusi.

N3y4eHne CTpOeHMsI U CBOMCTB TBEP/BIX TEJ TP TOMOLIY MOAEIEN PEIIETOK; TUIIOB XMMHUECKUX
CBSI3€H, BIUSIOUINX HA CBOWCTBA U ONPEAEISIONINX 00JaCTh MPUMEHEHHSI BEILIECTB.

Hcrnons3ys 3anucu JIEKIUN WIK JUTEPaTypy , a TAK)KE KPaTKOe TEOPETUUECKOE BBEICHUE JAaHHOU
paboThI, U3y4uTh pazzaen kKypca "MarepuanoBenenue”, (MOCBAIIEHHBIN 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 UCCie008aAHUSL MEMAILLO8 U CHIABOB.
(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 npenodasamens (CPII)
Ipumepvr npaxmuueckux 3a0anuil U camu 3a0aHUst NPUBOOSMCS 8 YUEOHO-MEeMOOUYECKOM NOCOOUU no
oucyuniute.

Konmponvuwie sonpocwi

1. Yrto Takoe MaKpoCTpyKTypa?

2. Kakumu criocob6aMu u3ydaroT MaKpoCTPYKTypy?

3. JIns xakux 1esnei MpuMeHsIoT aHaJIu3 MaKpOCTPYKTYphI?

4. Kak noarotaBiauBaroT 00paslbl JUIsi MUKpOaHaIn3a?

5. Kak BEISBISIFOT: a) MaKpOCTPYKTYPY; 0) MaKpOCTPOESHHE JIUTOTO CIIABA; T') BOJOKHUCTOE CTPOSHHE CTAlH;
1) TIIyOWHY 3aKaJIEHHOTO U IIEMEHTOBAaHHOTO CIIOEB?

61. Kaxue 3amaun pemaioT ¢ MOMOIIbI0 MUKpoaHanu3a’?

7. CTrpoeHHue METAJJIOB U UX CBOMCTBA.

8. B uem 3akimogaercs 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 3BTEKTHUECKOE MPEBPALLEHNE B CIUIaBaX.
15.0xapakTepusyiiTe 5BTEKTOHJHOE IIPEBPAILICHUE B CIIJIaBaXx.

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. TpaHCKPUCTANIUTHOE MU
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, ONPEAEIISIEMbIE 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.

Camocmosmenvhas paboma noo pykoeoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0anutl u camu 3a0aHus NPUBOOSIMCSL 8 YUEOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

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 Teepaocts 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 ¢ JyimHOW auaroHanu 0,21 MM. MOXHO 1M TBEpPAOCTb 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.
@da30Bble U CTPYKTYpHbIE HM3MEHEHMS B CIUIaBaX JKEJIE30-LEMEHTUT IIOCJIE€ 3aTBEpACBAHUSA.
[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, aycTeHUTHbIe. 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.
BrnusiHue nerupyrommx 3JIeMeHTOB Ha MOIUMOpQHBIC IPEBPAIICHUS U CBOMCTBA cTanieil. CTpyKTypa 1
CBOICTBa JermpoBaHHOro (eppura U aycreHuta. M3oTepMuyeckoe MpeBpalleHUEe aycTeHUTa B
JIETUPOBAHHBIX CTAIIX. CTPYKTYpHBIE KIJIACCHI JISTUPOBAHHBIX cTasiei. CBOMCTBA U IPUMEHEHUE.
Ilpakmuueckas paboma pazoena 3

Ipakmuueckas paboma 3.1. «Ananusz ouazpammol dxcene3o- yeiepooy

Cooepoicanue 3anamus. I3yduTb JTUHUU, TOUYKH U O0JIACTU JUArpaMMBbl JKe1€30-11eMEHTHT, €€
(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 COCTABISAIOIIME auarpaMMbl. OTMETHTH Ha
JyarpamMme CIUiaB 3aJJaHHOTO COCTaBa COTVIACHO BapHaHTa 3a/aHus. [IocTpouTh KpUBYIO OXJIaXICHUS
(8 unTepsane temmneparyp ot 1600°C 1018°C) umn Harpesanus B untepsane Temmepatyp ot 18°C no
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
HEW BEPTUKAIBHBIMM MYHKTUPHBIMU JIMHUSAMH TIOJIOXKEHHE HccienyeMbix cranei. [lpuBectu
3apUCOBKU CTPYKTYp HCCIEIYEMBbIX CIIJIaBOB B MHPSIMOYTOJIbHBIX pamkax pasmepom 60x40 MM ¢
yKa3aHHEM HAaMMEHOBaHUS N300paKEHHBIX CTPYKTYPHBIX COCTABJISIFOIIUX U YBEJIMUEHUS, TPU KOTOPOM
MPOBOJIUIIOCH HCCIIEJOBAaHUE. YKa3aTh HAaUMEHOBAaHUE CTalM M JaTh XApPAKTEPUCTUKY KaueCTBY
CTPYKTYphL. [lpy Hanu4uuu KauyeCTBEHHOW CTPYKTYpPHl OMPEAEIUTh BEIMYMHY 3€pHA, MPUMEPHOE
coJiep’KaHue yriepoja U yka3aTh 00JIacTh MPUMEHEHUS HCCIEAYEMOro CIUIaBa B MPOMBIIIJICHHOCTH.
[Tpu Hanuuun neeKTHON CTPYKTYpPHI yKa3aTh, KAKOBBI TPUYUHBI UX BO3BHUKHOBEHUS, KaK OHA BIIUSET
Ha MEXaHMYeCKHe CBOWMCTBA M KakKHUM OOpa3oM ycTpaHserca. B 3akirodueHne OTMETHTh KJIacChl
HCCIEAYEeMbIX CTajiel (I0PBTEKTOUIHBIN, SBTEKTOUIHBIA U JIp.), UX CTPYKTYPY, KOJUYECTBO (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
yriepoja B CBOOOTHOM COCTOSIHUM (B BHJIE rpaduTa) U B MeTaJuIMyeckoi ocHoBe. [Ipoananu3upoBath
CBSI3b M@Ky MEXaHHYECKUMH CBOWCTBAMH M CTPYKTypaMH YyryHOB. OmnpenenuTh 0OJacTH HX
npuMeHeHus. [lomyunts y npenogaBaTens NUTH( NOPIIHEBOrO KOJbIA U JaTh OLEHKY CTPYKTYpPHI MO
I'OCT 3443-87, oueHnBaeMbI€ ITapaMeTphl.

I'padur:

- (hopma rpapUTOBBIX BKITFOUCHHIA;

- pa3mep rpaUTOBBIX BKIIOYCHUI;

- 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 npenooasameins (CPII)
Ipumepvl npakmuueckux 3a0aHutl u camu 3a0aHus NPUBOOSIMCSL 8 YUEOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

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 npoucxoaut no auann PSK miamarpammb?

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 TEXHOJIOTHM 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 oopadoTka.
Jlexyus

Paccmampusaemvle sonpocwl. Ilporieccel, MPOTEKAIOUINE PU XMMHUKO-TEPMHUECKON 00paboTKe.
LlemenTarus, MexaHu3M 00pa30BaHus U CTPOCHUE HUTPOLIEMEHTOBAHHOT'O ¢J10sl. TeXHOJIOTHs Ia30BOi
[IEMEHTAINH ¥ TBEPIbIM KapOropuszaropoM. Tepmuueckas 06paboTka mocie [eMEHTAIIMA. U CBOWCTBA
LIEMEHTOBAaHHbIX Jeraneil. Hurpouemenrtanus. TexHosorus, Ha3Ha4YEHHE. A3otupoBaHue.
Texnonorus, HasHayeHue. IluanupoBanume. TexHonorusi, HazHaueHue. bopupoBaBHuE,
cuinupoBanue. J(uddy3rnonnas metamin3anus.

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

MOBEPXHOCTh 00pa3iia ¢ OJTHON CTOPOHBI U HA HEWM NMPOU3BECTH OIPECIICHHE TBEPIOCTH 10 PokBey
(mkana B).2. [TpurotoButh nuind u uccienoBaTh CTPYKTYpy oOpasia moja MUKpockornoM. CocTaBUTh
PEXUM 3aKaJIKU U IPOU3BECTH 3aKaJKy 00pa3la 1o ITOMY peXUMY.
C oJ1HO¥ CTOPOHBI 3aKAJIEHHOTO 00paslia yJaluTh 00e3yTIepOKeHHbIN CII0M, MOTYYeHHBIN B TPOLIecce
HarpeBa IOJI 3aKaJIKy — CHayajga HalWIbHUKOM, a IMOTOM HaXXJAYHOW IIKYpKOW — W Ha 3TOM
MOBEPXHOCTH MPOU3BECTHU OlpeaeneHne TBepAocTH no Poksemny (mkana C). [IpurotoButs numd u
HCCIIEIOBaTh €ro CTPYKTYpy IOJA MHUKpockornoMm. B Hauane mpuroroBieHus uuupa HEOOXOAUMO
YIQJIUTh € TOBEPXHOCTH 00€3yTiIeposkeHHbIN 0. COCTaBUTh PEKUM OTITYCKa U 110 HEMY ITPOU3BECTH
OTITYCK 3aKaJeHHOro o0pa3ia. 3a4iCTUTh MOBEPXHOCTh 00pa3lia ¢ OJJHOW CTOPOHBI M IPOU3BECTU HA
Heill onpeaenenue TBepaocTH 1o Poksemny (iukana C).

Camocmosmenvuas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepvl npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSIMCSL 8 YUEOHO-MEemMOOULeCKOM NOCOOUU NO
oucyuniume.

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, IPUMEHEHUE.

TemaS5.2 AnroMUHMH U CIUIaBBEI HA €TO0 OCHOBE
Jlexyus

Paccmampueaemvie sonpocwi. Amromunnii. Kitaccudukanus anroMUHUEBBIX CIIaBOB. CIUTaBbI
murerinbie: 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.

W3y4uTh CTPYKTYypbl JIaTyHEW, NPUMEHSEMbIX B MAalIMHOCTPOEHUU; MPOBECTH aHAJIU3
3aBHCUMOCTH MEX1Y CTPYKTypaMH, MEXaHUYECKUMHU CBOMCTBAMM U 00JIaCThIO IPUMEHEHUS JIaTyHel;
o3HakoMuThcsi ¢ ['OCTamm Ha saryHu. 3apucoBaTh CXE€Mbl MHUKPOCTPYKTYp JIATYHEM;
[IPOAHAIM3UPOBATh CBA3M MEXKIY MEXaHMYECKMMM CBONCTBAMH, CTPYKTypaMM M XHMHUYECKUM
COCTAaBOM JIaTyHEM.

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

Cooeporcanue 3anamusi.

W3yunth CTpyKTyphl OpOH3, NPHUMEHSEMbIX B MAaIIMHOCTPOEHUHU; TPOBECTH AaHAIU3
3aBUCUMOCTH MEXIY CTPYKTYpPaMH, MEXaHUYECKUMHU CBOWCTBAMH M 00JIaCTbIO MPUMEHEHUs! OpOH3;
o3HakoMHThCst ¢ ['OCTamu Ha OpoH3bI. 3apUCOBATH CXEMbl MUKPOCTPYKTYp OpOH3; IpOaHaIN3UpPOBATh
CBSI3U MEXKIY MEXaHMYECKUMH CBOMCTBAMU, CTPYKTYPaMU M XUMHUECKUM COCTaBOM OpOH3.
Jlabopamopnas paboma 5.3.

Tema: «Cmpykmypa u ceovcmea yeemuuix cniagos. Cniagvl Ha 0CHO8e ANIOMUHUEBbIX CHAABOBY

Cooepoicanue 3anamusl.
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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 CIIABOB, IPOAHATIM3UPOBATH CBSI3U
MEX1y MEXaHUYECKUMHU CBONCTBAMH, CTPYKTYpPaMU U XUMHUYECKUM COCTaBOM aJIFOMUHUEBBIX CIJIABOB,
W3yYUTh 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 y8emHuvlx Memaiios 0 KOHKPEemHbuIX 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)
Ipumepvl npakmuueckux 3a0anutl u camu 3a0aHUs NPUBOOSIMCSL 8 YUEOHO-MEemMOOULeCKOM NOCOOUU NO
oucyuniuHe.

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 OJIOBSIHHBIX OPOH3 IPU U3MEHEHUH COAEP)KaHUS 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 MATEPUATIOB.

[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

Paccmampueaemvie 6onpocvl. OCHOBHBIE CBEJIEHUS O MATHUTHBIX cBoMcTBax. Kitaccudukanus
MarHUTHBIX MaTepuaioB. HU3K04acTOTHBIE MATHUTOMSITKHE MaTEPHaIbl: SJIEKTPOTEXHUYECKUE CTAJIH,
MepMauion, ambCcudepbl. BBHICOKOYACTOTHBIC MAarHUTOMSTKHE MATEepPHAIbI: MarHUTOIUAIICKTPHKH,

beppuTHI.

Tema 6.3. Maenumomeepovie cniagol
Jlexyus

Paccmampusaemvie 6onpocvl. MarHUTOTBEPABIE CIUIABBL: JIETUPOBAHHBIE CTAJIM 3aKAJCHHBIC HA
MapTEHCUT, JUThIE BHICOKOKOIPIIMTUBHBIE CIUIaBbl. MeTalJIOKepaMUYECKUE U METAJUIOIIACTUYECKUE
MarHuThl. MarHuTOTBEp/IbIE (PEPPUTHI, CIIJIaBBl HA OCHOBE PEAKO3EMEIbHBIX AJIEMEHTOB, INTACTHYECKU
nepopMupyeMble MarHUTOTBEP]IbIE CILIABBI.

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 o0pasnoB: Meau, KOHCTaHTaHa, MaHTaHWMHA U HHUXpOMA.
Pesynbratel ombiTOB 3aHecTd B Tabu. 12. BpruuciauTh 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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Tlpumepwl npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSIMCL 8 YUEOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

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)
Ipumepovl npakmuyeckux 3a0anutl U camu 3a0aHUs NPUBOOAMCS 8 Y4eOHO-MemoOUUecKoM nocoouU no
oucyuniume.

Koumponwvnvie éonpocwi

1.Yto Takoe nonumepsi?

2.Knaccudukaius noJuMepoB o 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 MeTALTYPruYecKoro Npou3BoACTBA

Tema 1. Cospemennoe memaniypeuieckoe npou3e00Ccmaeo.
Jlexyust
Paccmampueaemvlre sonpocul.
[TpouzBoacTBo uyryHa. JlomeHHslii nporecc. OCHOBHBIE (PU3UKO-XUMHUYECKUE MTPOTIECCHI 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 1. Pusuueckue 0CHOBbL NPOU3BOOCMBEA OMIAUBOK. H320mo61eHUe OMAUBOK 6 necyanbvle hopmul
Jlexyus
Paccmampusaemvie 6onpochi.

[TonsaTtue o nureiitHoM npousBoacTBe. Kitaccudukamnus cioco00B U3roTOBICHHUS OTIMBOK. CBeeHUS O
JUTEHHBIX ciuiaBaX. JIuTeliHble CIUIaBbl MX IUIABKA U 3aJMBKa B (hOpMBI. 3aTBep/eBaHUE OTJIMBOK.
Br160op panmoHanbHOTO crioco6a M3roTOBICHHS OTIUBOK.MI3rOTOBIEHNE OTIIMBOK B TIeCYaHble (pOpMBI
W3roroBiieHue JUTHIX 3arOTOBOK B pa3oBbIX (opmax. TexHomornueckue TpeOoBaHUs K KOHCTPYKIIUH
TUTHIX fetaneid. [IpuHInns pa3paboTKU MOJIEIBHOTO KOMITJIEKTA 110 4epTexXy. BBIOMBKa, OUMCTKA U
00pyOka oTiauBOK. JleeKThl OTIIMBOK, MEPHI UX MPENYNPEKICHUS U CIIOCOObI YCTPAHEHHUS.

Tema 2: H320mosnenue omiugox cneyuaibHbiMu CROCOOAMU TUMbSL.

Jlexyus
Paccmampueaemulre sonpocul.

LlenTpobexHoe MUThE. JINThe MO BBRILIABISIEMBIM MOJCIAM. TOYHOE JHUTHE, TUTHE B 000IOUYKOBHIC
(hOpMBIL, TUTHE B KOKMIIB U Jp. MI3roToBICHNE OTIMBOK U3 Pa3JIMYHBIX CIIABOB: MIPOU3BOJICTBO OTIUBOK
W3 4yTyHa, CTaJu, aTIOMUHUEBBIX CIIJIAaBOB, MEJIHBIX, MArHUEBBIX, THTAHOBBIX U 1p. KoHCTpynpoBanue
JTUTBIX AeTajeil ¢ yuéToM JIUTEHHBIX CBOMCTB CIUIaBOB. BrIOOp parmonansHOro crioco0a u3roToBIEeHUs
oTIMBOK. OCOOEHHOCTH KOHCTPYHPOBAHUS JIMTHIX JACTAJICH, MOTYyYaEMbIX CIICIIHATbHBIMU CIIOCOOaMU
JIUTHA.

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.

OcHoBo¥ A1 pa3pabOTKH TEXHOJIOTHYECKOI0 POIecca M3TOTOBICHUS OTIMBKY SIBISIETCS YePTEK
neranu. Ha yeprex neranu B coorBeTcTBuM ¢ I'OCT 3.1125-88 HaHOCSAT TEXHOJIOTMYECKHUE YKA3aHNUS,
HEO0OXOIMMBIE JJIs U3TOTOBJIEHUS MOJIEIBHOIO KOMIUIEKTa, (POPMBI U CTEPKHSI, U MOTY4aIOT YePTEK
OTJIMBKH C MOJIENBHO — JIMTEHHBIMU yKa3aHUSAMHU.

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 CcTpyKTypy 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, AOMOJHUTENbHOE JETHPOBAHHWE 3aroTOBOK U Jp. TEeXHHKO-
YKOHOMHYECKHE TMOKA3aTeIM W KPUTEPUH BHIOOpA pAIMOHAIBHBIX CIIOCOO0B 00pa0OTKH METaIOB
naBieHreM. Beioop criocoba monyueHus 3aroToBOK U3 pa3IUYHbIX CIIIABOB. TEeXHUKO-3KOHOMHYECKHE
nokazarern OMJI.

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
IITAMIIOBKON Ha KPUBOIIUITHOM IOPSYEIITAMIIOBOYHOM IPECCE B OTKPHITOM IITamIie. B coorBercTBUN
C BapMaHTOM 3aJjaHMsl HAUEPTUTDH ICKU3BI 3alaHHON T'OTOBOM JI€TaIM, TIOKOBKHA U OTKPBITOrO IITaMIIa.
Br16path TeMiiepatypHblii HHTEpBas 00paboTku. OnpenennuTs BpeMs Harpesa 3arotoBku. [Iponssectu
pacuer nmapameTpoB ropsiueit 00beMHOI mTamMnoBkU. [IpoekTHpoBaHNE TEXHOIOTHYECKOTO Mpoliecca
ropsueii O0ObEMHOM INTAMIIOBKM 3aKiIO4aeTcs B pa3paboTke deprexa (ICKH3a) IOKOBKH,
BBINOJIHAEMOTO0 Ha OCHOBaHMHU YepTexka (3CKHM3a) TOTOBOM JeTanu U pacyéTe OCHOBHBIX IapaMeTPOB
LITAMIIOBKH, KOTOPbIE 3aHOCATCS B TaOIHILY.

Pa3zoen 4. OcHOBBI CBAPOYHOI0 NMPOU3BOICTBA

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

Paccmampueaemvie sonpocvl. PU3NKO-XUMUYECKHE OCHOBBI MOJYYEHUSI CBAPHBIX COEAUHEHHI.
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
CBapOYHOro Toka. OCHOBHBIE METAJUTYPIMUECKUE MPOLIECCH B CBApOYHOU BaHHE. PyunHas gyrosas
cBapka. ABTOMaTHuecKasi AyroBas cBapka moj cioeMm ¢uroca. JlyroBas cBapka B 3allUTHBIX Ta3ax.
[Ina3zmenHas cBapka. DJIEKTPOILIAKOBAs CBAPKA.
Jlazepnas cBapka.

Tema 3: Texnonocuunocms CBAPHBLIX COCOUHEHULL.
Jlexyus
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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
JaHHbBIE B3STh, COTJIACHO HOMEpa BapuaHTa, 3a/IaHHOTO MpernoiaBareneM. BeiopaTh TUaMeTp
anekTpona.  OnpenenuTs BEIWYHHY CBAPOUYHOTO TOKA 110 (hopMmysie. OnpeienuTh HanpsHKEHHUE Ha IyTe
o gopmyse. BeiOpaTs THI ¥ MapKy 3JIEKTPOAA.

[Tony4yenHble 1aHHBIC 3aHECTU B TAOJUILY.

Ipakmuueckas paboma 2. Tema: «PacueT CBapHOTO COCTUHECHHS

Cooepotcanue 3anamust

Bri6pats 060py10BaHue, CBApOUYHBIE MaTEPHUAIIBI U PACCUNTATh PEXKUM CBAPKH ISl 3aJaHHOM CBapHOU
KOHCTpyKIMu. OOIIHe METOAWYEeCKUe yKa3zaHus. 3aJlaHhe COCTOUT M3 JIBYX BOIpPOCOB. llepBsiii
OTHOCHTCS K U3YUEHHIO CII0c00a CBApKH, a BTOPOU — K pa3pabdOTKe CXeM TEXHOJIOTHYECKUX MTPOIIECCOB
CBApPKU W3JEIHIA.

[Io mepBoMy Bompocy 3aiaHusi CleAyeT JaTh KPAaTKOE€ OMHMCAaHUE CYIIHOCTH paccMaTpUBAEMOI0
IpolLecca, ero TEXHOJIOTMYECKUX 0COOCHHOCTEM.

ITo BTOpOMY — pa3paboTaTh CXeMy TEXHOJOTHYECKOTO Ipollecca CBAPKU C yKa3zaHHUEM MOpsaKa
HaJIO)KEHMsI CBAapHBIX IIBOB M BHUJA COCAMHEHHS, HAmpUMEp — TMpuBapka oOCUalKH K JIHHUIILY
KOHCTPYKIMU YTIJIOBBIM KOJBIEBBIM IIBOM. BBIONHUTH pacdyeTbl OCHOBHBIX TEXHOJIOITMYECKUX
MMapaMeTPOB B COOTBETCTBUHU C BAPHUAHTOM 3a/IaHUSI YKa3aHHOTO MIPENOAaBATEIIEM.

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

Tema 1: Memoovl popmoodpazosanus nosepxnocmetl Oemaieti MauiuH.
Jlexyus

Paccmampueaemulre sonpocui.
DU3NKO-MEXaHUUECKHE OCHOBBI 00paOOTKM KOHCTPYKIIMOHHBIX MaTepHayioB pe3aHueM. CXeMbl
o0paboTku pe3anueM. Metoasl (OpMOOOpa3oBaHMs TMOBEPXHOCTEH JeTaneil MamuH. PexuMer
pe3aHus, TEOMETPHUSl CPE3aeMOT0 CJI0S, MIEPOXOBATOCTh MOBEPXHOCTH. Du3znueckas CyIIHOCTb
nporecca pe3anus. O6padbaTbIBaeMOCTh KOHCTPYKIITMOHHBIX MaTePHAIIOB pe3aHueM. TeXHOIOTUYHOCTh
KOHCTPYKITUWA JeTaNe MamuH. TeXHOJOTHUeCKHe OCOOCHHOCTH MPOCKTUPOBAHUS M M3TOTOBIICHUS
JeTaneil U3 KOMITO3UIIMOHHBIX MaTepHalioB. TeXHOJOrM4eckne TpeOOBaHWs K KOHCTPYKIUSM
M3TOTOBJISIEMBIX JIeTajeil, 0COOEHHOCTH IOMOJTHUTEIbHOM MEXaHHUECKON 00pabOTKH 3ar0TOBOK.

Tema 2: UncmpymenmanvHvle Mmamepuanol.
Jlexyus
Paccmampueaemvlre eonpocul.
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HNuctpymenTanbHble MaTepuaiibl. CBoMcTBa. MHCTpyMEHTaNIbHBIE CTAJIM, TBEPABIE CILUIABHI U JIP.

Tema 3: Memannopescywue cmanku.
Jlexyus
Paccmampueaemvlre eonpocul.
Metamnopexymmue cranku. Knaccudukanwsi, TpuBopl, KHHEMaTHIECKUE CXEMbI METAIUIOPEIKYIIIUX
cTaHKOB. TexHHKa 0€30MacHOCTH U OXpaHa OKPYKAIOILEH CPeIbl.

Tema 4: Obpabomka 3a20moBOK HA MOKAPHBIX, CEEPIUNBHBIX, (hpe3epHblx, 3Y0000padbamvl8auux
CMAHKAX.
Jlexyus

Paccmampusaemvle 6onpocei.
O06paboTKa 3aroTOBOK Ha TOKAPHBIX, CBEPIMIBHBIX, (PpE3epHBIX, 3y0000padaThIBAIOIINX CTAaHKAX.
Turbl CTaHKOB TOKApHOH TPYNIBI, PEXKYIIUHA WHCTPYMEHT, TEXHOJIOTHYECKas OCHACTKA TOKAPHBIX
CTaHKOB. TexHoornueckre TpeOoBaHus K KOHCTPYKIIHSIM N3TOTOBIISIEMBIX JieTaleld. XapakTepUCTUKA
METOJIa CBEPJICHUS, THUIII CTAHKOB, MHCTPYMEHT, OCHACTKa, CXEMbl 00pabOTKH. XapaKTepUCTHKA
MeToaa (hpe3epoBaHMs TUIBI CTAHKOB, HHCTPYMEHT, OCHACTKA, CXeMbI 00pabOTKH. XapaKTepUCTHKA
dbopmooOpazoBanusi (pacoHHBIX Mpoduiel, TUMBI 3y0000padaTHIBAIONIMX CTAHKOB, HHCTPYMEHT,
OCHACTKa, CXeMbI 00Pa0OTKH.

Tema 5: Obpabomka 3a20mo60K HA WIUDOBATLHLIX cmaHKax. Memoovl omoenoyrol 0opabomku.
Jlexyus
Paccmampueaemvle  6onpocwei.  OOpaboTka 3aroToBOK Ha  NUIM(OBAIBHBIX  CTaHKaX.
XapakTepucTuka MeTojia NuM(oBaHus, peKUMBI PE3aHus, THCTPYMEHT, OCHACTKA, CXeMbI 00pabOTKH.
MeTtoabl OTAETOYHON O0pabOTKU: TOJIMPOBAHWE, NMPUTHPKA, XOHWHTOBAaHHE, CyNnepOUHUII U Ap.
MeTtop1 00pabOTKH 3aTOTOBOK 0€3 CHATHUS CTPYKKU: IIacTUuYecKoe nehopMupoBaHue, 0OKaThIBAHUE
W pacKaThIBaHHE, AJIMA3HOE BHITIAXHUBAHNE, KATMOPOBKA OTBEPCTHI U Jp.

Tema 6: Texnonoeuueckue o0COOEHHOCMU NPOEKMUPOBAHUS U U320MOBIEHUS Oemalel U3
KOMNO3UYUOHHBIX MAMEPUATO8.
Jlexyus
Paccmampueaemvie sonpocel. TexHonornaeckne 0COOCHHOCTH MPOSKTUPOBAHUS U H3TOTOBIICHUS
JeTanei u3 KOMIIO3UIIMOHHBIX MaTepuanoB. TeXHOIOrnYecKue TpeOOBaHUS K KOHCTPYKIIUSIM
M3TOTOBIISIEMBIX JIeTajei, 0COOEHHOCTH IOTIOTHUTEIFHOM MEXaHHUECKOH 00pabOTKH 3arOTOBOK.

TemaTnka npakTH4eckux pador pa3aesa S:

Ipaxmuueckas paboma 1. Tema: « Ycnoguvie 0003HaueHuss 8 KUHEMAMUYECKUX CXEMAX CIMAHKO8 ).
Cooeporcanue 3anamus.

O3HAaKOMUTHCS C TPUHIUINAMHU KIacCU(DHUKAIMU W HyMepaluu METAUIOPEKYIIUX CTAHKOB, C
YCIIOBHBIMH 0003HAUYECHHUSIMH B KHHEMATHYECKUX CXEMaX CTAHKOB, MOJYYUTh HABBHIKH B COCTABIICHUH
U YTCHUH KUHEMAaTHYEeCKHX CXEM CTaHKOB. M3yunTh NpUHIUIBI KiIacCU(DUKAIMH ¥ HyMepaluu
METAJUIOPEXKYIUX CTAaHKOB. M3ydnTh yCIOBHBIE 0003HAYEHUS B KHHEMATHYECKUX CXeMaX CTaHKOB.

C MakeTa HAcTOJIBHO-(PPE3EPHOTO CTaHKA COCTABUTh KUHEMAaTHUYecKyro cxemy. [lomb3ysch
YCIOBHBIMH OOO3HAYEHUSIMU TOCTPOUTh KWHEMAaTHUYECKYI0 CXEMY HACTOJIbHO-(PPE3EepPHOr0 CTaHKa
(McXo/HbIE TaHHBIC K BApUAHTaM WUHIUBUIYATbHBIX 33IaHUN K IPAKTHYECKOH padoTe).

[Togcunrare mepegaTOYHbIE OTHONICHHWS Tepeaad, BXOASAIMIMX B 3alleluieHne, oOiee
MepeaTOuHOe OTHOIICHHE, YHCII0O 0O0OPOTOB HA MITTUH/IENE B COOTBETCTBHH CO CBOUM BapHAHTOM.

CocTaBuUTh YpaBHEHHE TTIABHOTO ABMKEHUS KHHEMATHYCCKOM IIEMH 10 3a/IaHHUIO TIPETI0IaBaTelIsl.

Ilpakmuueckas paboma 2 Tema: « Ycmpoiicmeo mokaprHo-6uHmMope3Ho20 CManKay.
Cooepatcanue 3aHamus.

N3yunth TexHoJIOTHIO (OPMOOOpa30BaHUs MOBEPXHOCTEN 3arOTOBOK Ha TOKapHO-BUHTOPE3HOM
cranke. l[lomcumTaTh CKOpPOCTh pe3aHUs MO AUAMETPY 3aroTOBKM M €€ 4YacTOTE€ BpalleHUS.
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[TogcunTanHyt0 CKOPOCTH pe3aHUs yKazaTh B cxeMe 00paOoTKu. M3y4uTh yCTPOMCTBO TOKAapHO-
BUHTOpE3HOrO cTanka 1K62.

Ilpakmuueckas paboma 3. Tema: «Ycmpoiicmeo 6epmukanbHO c8epaulbHO20 CMAHKA U padbomul,
BbINOIHACMbIE HA HEM».
Cooepoicanue 3aHamus.

N3ydenune texHonmoruu (GopMooOpa3oBaHHMA MOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEpJIMJIBHOM cTaHKe. HarmsiHaele mocoOust Mo BEPTHKAIbHO-CBEPIMIBHOMY CTaHKY CO INTAaTHBIMH
MPUCTIOCOOICHNUSIMH: KOMIUIEKT CBEPJI; KOMIUIEKT U3MEPHUTENBHBIX CPEACTB. M3ydnTh BEpTUKAIBHO-
CBEPJIWIIBHBIA CTAHOK. BBIUEpTUTH 3CKHM3 CBepia, 3aMEPHUTh €ro pa3Mephl M YIJIbI, yKa3aTh UX Ha
3CKH3€. 3apucoBaTh CXEMbl 00pa0OTKM Ha BEPTHKAIbHO-CBEPJIUIBHOM CTAHKE MHCTPYMEHTOM I10
3aJaHUIO MTPETIoJaBaTes.

Ipakmuueckas paboma 4. Tema: «Konconvno-ppesepuviii Cmarox u pabomsl, 8bINOJHAEMbLE HA
Hem».
Cooepoicanue 3anamus.

W3yueHne TeXHOIOTHN (hpe3epOBaHNUs TOBEPXHOCTEH 3ar0TOBOK, 03HAKOMJICHHE C YHUBEPCAIBHOM
JIeNUTENbHON TOJIOBKOM, THIIAaMH (hpe3 B mpoliecce MPOBEACHUS MPAaKTUUECKUX paboT Ha (pe3epHOM
craHke. MI3yunTh KHHEMaTHYECKYIO0 CXeMY KOHCOJIBHO-(pe3epHOoro cranky 6P82.

N3yunts Texnonoruto GpopmooOpa3zoBaHus MOBEPXHOCTEH 3ar0TOBOK Ha KOHCOJIbHO-(hpe3epHOM
cranke OP82. IlpuBectn cxemy o00paGoTku ¢pe3oi (BbImaHHOM mpenoaaBateneM). H3yunTh
KHHEMAaTUYECKYI0 CXEMY YHUBEPCATbHOU JEIUTEIbHON TOIOBKH.

Paccuurare uncio 00OpPOTOB PYKOATKH JEIUTEIbHOW TOJOBKH JUIsl MPOCTOrO JEJIEHUS IO
3aJIlaHUIO MIpernogaBaTes.

Ipaxmuueckas paboma 5 Tema: «l eomempus mokapHo2o pe3ya.
Cooepoicanue 3aHamus.

M3y4eHne OCHOBHBIX YIUIOB PEXKYILEH YacTH pe3na. MzydeHnne BnusHus yrioB Ha IPOLIECC PE3aHUS
1 KayecTBO 00paboTaHHON MOBEpXHOCTU. O3HAKOMUTHCS C U3MEPUTENIbHBIM TPUOOPOM;

W3meputs yrisl o, B, v, 0, €, @, ¢1. Pe3ynpTaTsl n3MepeHuil 3aHeCTH B TPOTOKOJI; COCTABUTh OTYET
0 pabore. Bprueptuth cxemy o00pabOTKM JeTaiy MpeanokeHHbIM pe3noMm. Ha cxeme ykasarhb
oOpabaTbiBaeMyt0 UM 00paOOTaHHYIO TOBEPXHOCTH, IMOBEPXHOCTb pE3aHUs, TJIABHYIO DPEXYLIYIO
KpOMKY, HallpaBJIEHUE TJIaBHOTO JIBUKEHUS (3arOTOBKH) U ABUKEHHUS MTO1a4M (pe3La).

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

IIpakmuyeckasn paboma 6 Tema: «Texnonoeus o6pabomxu Memaniosy.

Cooeporcanue 3anamusi.

CornacHo BapHaHTa 3a/1aHUS BBIIIOJIHUTE: ONIPE/IENIEHUE THUIIA TPOU3BOCTBA B 3aBUCIMOCTH OT
IIPOU3BOJCTBEHHON IPOrPAMMBI BBIITYCKa J€TaIEH.

Marepuan netainu M €ro cBoiictBa. BbiOop BHIa 3aroTOBKH U crocoda ee MmojydyeHus (JIUThe,
o0OpaboTka naBieHueM, cBapka). CocTaBieHHe TEXHOJIOTMYECKOTO MapIIpyTa U3rOTOBJICHUS JAETaIH.
Beibop HeoOxoaumoro o00pyAOBaHHS W TEXHOJOTMYECKOH OCHACTKU (MPHCIIOCOONEHUM s
3aKpeIUICHUs] 3arOTOBKH), PEXYIIET0 W M3MEpUTENbHOr0 MHCTpyMeHTa. COCTaBUTH pa3BEPHYTHIH
TEXHOJIOTUYECKUH MPOIIECC U3TOTOBICHHSI IETaIU C 3aII0JTHEHUEM OTIEPALIMOHHBIX KapT MEXaHUYECKOM
00paboTKH JeTalH.

Konmponvuvie 6onpocel
1.I'maBHOE ABMXKEHME NIPU TOYEHUH. L{enb ri1aBHOro IBMKEHUS IO KWHEMAaTHYeCKOM cxeMe CTaHKa.
2.JIBmkeHue noaad Mpyu TOYCHHH.
3. OOpaboTka 3aroTOBOK Ha TOKapHO-BUHTOPE3HBIX CTaHKaX. CXeMbl pe3aHHs IO 33aJaHHIO
IperoaaBaTeIs.
4.OneMeHTHl peXuMa pe3aHusi Ipu ToueHuH (IiyOMHa pezaHus t, MM, mojada S, MM/00, CKOPOCTb
pe3anus V, M/MUH.).
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5.IlocnenoBarebHOCTD BRIOOpA PEKUMA PE3aHUsI.
6.ITpucnocobeHus Al yCTAaHOBKHU M 3aKPEIUICHUS 3aTOTOBKH.
7.0OCHOBHBIE PaOOTHI, BHIIIOJHAEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.
8.OCHOBHBIE YaCTHU U 3JIEMEHTHI BEPTUKAIbHO-CBEPIMIBHOIO CTAHKA.
9. I'maBHOe BM>XKEHUE ITPU CBEepiieHUU. Llenp rimaBHOro JBMXKEHUS 110 KUHEMaTHYECKON CXeMe CTaHKa.
10./IBr>xeHrEe I01a4uM IIPU CBEPIICHUH.
11.9nemMeHThl pekuMa pe3aHus.
12.ITocnenoBaTenbHOCT BBHIOOpA pEeKUMA PE3AHHUS.
13. KoHCTpyKIMs 1 OCHOBHBIE YaCTH CIIUPAILHOIO CBEPIIA.
141".eomeTpryecKkue napaMmeTpbl CIUPATILHOTO CBEpIIa.
15.06paboTKa 3aroTOBOK Ha CBEPIMIIBHBIX cTaHKaX. CXeMbl pe3aHusl 10 3aJaHHIO MPETI01aBaTels.
16.0OcHoBHBIE paOOTHI, BBIMOIHAEMbIE HA CBEPIUIIBHBIX CTAHKAX.
17.TexHonornyeckue BO3SMOKHOCTH 00pabOTKH 3arOTOBOK Ha (PpEe3epHBIX CTaHKAX.
18. Bunbl dpe3, ux npuMeHEHHE.
19.I'maBHOE JABMKEHUE U IBHYKEHHE TI0Ja9u TIPH (Ppe3epoBaHUH.
20.OneMeHTBl peXxuMa pe3aHus Npu (pe3epoBaHUU: TIIyOMHA pe3aHus, I[ojada, LIMpUHA
(bpe3epoBaHusi, CKOPOCTh PE3AHHUS.
21.JlenurenbHble FOJIOBKU, UX IPUMEHEHUE.
22.Cnoco0 HaCTpOHKHK Ha MPOCTOE JICIICHUE.
23Hape3anue BUHTOBBIX KaHABOK.
24. OTnenoyHble METO Il 00pabOTKU

5. YuyeOHoO-MeTOAMYECKOE 00ecieYeH e A1l CAMOCTOATEIbHOM PadoThI

00yJarmmuxcs
CornacHo TpeOOBaHMSM HOPMATHBHBIX JTOKYMEHTOB, CaMOCTOSTENIbHAs paboTa CTYICHTOB
ABISIETCSl 00S3aTEIbHBIM KOMIIOHEHTOM 00pa30BaTEIbHOTO Ipolecca, TaK KaK OHA oOecrednBacT
3aKpeIUIeHue MOJy4YaeMbIX Ha JIEKIMOHHBIX 3aHATUSAX 3HAaHUM IyTeM MNPHOOpETeHHs HaBBIKOB
OCMBICJIEHHUS U PAaCIIUPEHUS UX COJEPKAaHUS, HABBIKOB PELICHHS aKTyaJIbHBIX TPo0IeM GOpMUPOBAHUS
OOIIEKYJIBTYPHBIX U MPOPECCHOHATBHBIX KOMIETEHIUH, HaydYHO-UCCIEI0BaTEIbCKON NEesTeIbHOCTH,
MOJIrOTOBKM K CEMHMHapaM, JJaOOpaTOpHBIM paboTaM, cllaue 3a4eTOB U AK3aMeHOB. OCHOBHOM LIEIIBIO
CaMOCTOSITENIbHOW paboThl CTYIAEHTOB SBISETCA YIydlleHHE MNpo(ecCHOHAIBHOW MOATOTOBKU
CHEIHaIMCTOB, HAIIpaBJIEHHOE Ha (POPMHUPOBAHHE CUCTEMBI (DYHIaMEHTAIbHBIX U MPO(eccroHaIbHBIX
3HaHUI, yMEHUIl U HaBBIKOB, KOTOpPbIE OHU MOTIJH Obl CBOOOJHO M CaMOCTOSITEIbHO NMPUMEHATH B
MIPAKTUYECKON IEATEIBHOCTH.
CamocrosTenbHas paboTa B paMKax 00pa3oBaTeIbHOIO MPOLEcca B By3€ pelllaeT Cleayolue
3ajauu:
o 3aKperyieHue W paclIMpeHue 3HaHWM, yMEHUM, TIOIY4YEeHHBIX CTYIAEHTaMH BO BpeMs
ayUTOPHBIX M BHEAYAMTOPHBIX 3aHATHM, NPEBpALICHUE UX B CTEPEOTUIIBI YMCTBEHHOW U
bu3nUecKoil 1esTeTbHOCTH;

. npruoOpeTeHne JOMOJTHUTEIbHBIX 3HAHUH 1 HABBIKOB 110 TUCIUITIINHE;

. ¢dopmMHpoBaHHE M pa3BUTHE 3HAHUN M HABBIKOB, CBS3aHHBIX HAyYHO-HCCIIEI0BATEIbCKON
JeSITEIbHOCTBIO;

J pa3BUTHE OpHUEHTAlMM W YCTAaHOBKM Ha KayeCTBEHHOE OCBOEHHE O0pa3oBaTelbHOU
IPOrpaMMBl;

o pa3BUTHE HABBIKOB CAaMOOPTaHU3AIINH;

. ¢opMHpOBaHHE CAMOCTOATENBHOCTH  MBINUICHHS, CHOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEpPILIEHCTBOBAHUIO U CaMOpeaIU3aliu;

. BbIpa0OTKa HABBIKOB 3((PEKTUBHONW CaMOCTOATENbHON NMPO(EeCcCHOHATFHOW TEOPETHUECKOH,
NPaKTUYECKON U yueOHO-HUCCIIE0BATENIbCKOM NesTEIbHOCTH;

o pasBUTHE YMEHHUS HCIOJIb30BaTh HAYYHO-TEXHMUYECKYIO JIUTEpaTypy M HOPMaTHBHO-
METOAMYECKHE MaTepUallbl B IPAKTUYECKOMN 1EATEIILHOCTH;

o yriiyOJieHue U pacuipeHue Npo(ecCHOHAIBHBIX 3HAHUH CTYJEHTOB, (JOPMUPOBAHUE Y HUX

UHTEpeca K yueOHO-TT03HABATEIbHOMN e TETbHOCTH.
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CamocrosiTenbHas paboTa CTyICHTOB BKJIIOYAET B CEOS:

J M3Y4YCHHE TEOPETHYECKOr0 MaTepuala M COCTAaBICHHE KOHCIEKTA JICKLMH, €CIH CTYINEHT
OTCYTCTBOBAJI HA IIape WJIHA YTO-TO YITYCTHUIL;

o MOJTrOTOBKA K J1a0OPaTOPHBIM 3aHSATHUSM, OTBET Ha BOIPOCHI B KOHIIE KaXKIOH JIEKLINH;

o NOUCK W TpopaboTKa MaTepuasioB M3 VHTEpHET-pecypcoB, HAYYHBIX MYOJUKAIUH IpH
MOJATrOTOBKE MaTepHalia K HaydHO-IIpakTH4Yeckoi koH(pepenunu BY3a;

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

6. ®OH/ OLIEeHOYHBIX CPEACTB ISl MPOBeAEHHsI MPOMEKYTOYHOM aTTEeCTANUMN
oﬁyqaloumxca o IMCHUIIJINHC
®DoH/T OLIEHOYHBIX CPEACTB JUIsl MIPOBEACHHS MTPOMEKYTOUHON aTTeCTallud O0Yy4YaromuXcs 1Mo

aucuuiuinHe «MaTepuanoBeleHUe U TEXHOJIOIMs KOHCTPYKIIMOHHBIX MAaTEpHajioB» IIPEICTaBICH B
MPUIIOKEHUHU K pabodeil mporpaMMe AUCHUIUIMHBI M BKJIIOYaeT B ceOsl:

° MepevYeHb KOMIICTCHIIMH C yKa3aHHEM JTanoB HX (OpPMUPOBaHHS B IPOIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;

° ONHMCAaHUE TOKa3aTelied M KPUTEPUCB OILCHUBAHUSA KOMIICTCHIMH Ha pa3IUYHBIX dTarmax HX
(hopMUPOBaHHUSI, OTIMCAHNUE TITKAJT OI[CHUBAHMS;

° TUIIOBBIC KOHTPOJIBHBIC 33/IaHUsI WM MaTepHaibl, HCOOXOIUMBIC ISl OIICHKHM 3HAHH, YMCHUH,
HAaBBIKOB W (WJIM) OIBITa JCATEIBbHOCTH, XapaKTCPU3YIOMMX J3Tanbl  (OPMUPOBAHUS
KOMIICTCHITUH;

° METOIMICCKUE MATEPHUAIIBI, OIIPEISISIFOIIIE TPOICTYPhI OIICHUBAHSI 3HAHH, YMEHUH, HABBIKOB

U (WIH) ONBITA IEATETLHOCTH, XapaKTEPU3YIOIIUX ATArbl (POPMUPOBAHUS KOMITETCHIIUM.
3 cemecmp
Bonpocwul ona npogedenus npomescymounoi ammecmauuu no oucyuniune (3auem)

1. ATOMHO-KPUCTAJUIMUECKOE CTPOCHHE BEUIECTB. THUIBI KPUCTAINIMYECKUX PEIIETOK, UX apaMeTphl.
2. Kpucramnuzanus. [Tomumopdusm. AHu30TpOnHs.
3. MeTop! UCHIBITaHUSI MAaTEPUATIOB.
4. OCHOBBI TEOPHH CIUIABOB. /larpaMma COCTOSTHUS CIIaBOB C 00pa30BaHUEM HEOTPAaHUYEHHBIX
TBEPABIX PACTBOPOB.
5. JIlnarpaMMa COCTOSIHUS CIUIABOB C ITOJHBIM OTCYTCTBHEM PAaCTBOPUMOCTH JIEMEHTOB
6. JluarpaMma COCTOSIHUS CIUIaBOB ¢ 00OpPa30BaHUEM OTPAaHUUYEHHBIX TBEPJIBIX PACTBOPOB.
7. [lnarpaMma COCTOSIHUS CIIaBOB ¢ 00pa30BaHMEM yCTOWYMBOIO XUMUYECKOTO COETUHEHHUS.
8. CBsI3b CBOICTB CIIJIaBOB C TUIIOM Juarpammel. 3akoH KypHakoBa.
9. TBeproctb. MeTobl ONPENEIIeHNs] TBEPILOCTH.
10./lnarpamMma cocTOsTHUSA KeJe30-yriaepoa. CTPYKTYpHBIE COCTABIISIONINE KETE30YTIIEPOIUCTHIX
CILIaBOB.
11.Cranu yrnepoaucteie. Knaccudukarus mo CTpyKType U Ha3HAYCHHIO, MapKHUPOBKA.
12 .Yyrynsl. Knaccudukanus, MapkupoBKa.
13.Cepsiit uyryH. CTpyKTypa, CBOMCTBA, IPUMEHEHUE.
14.KoBkuii uyryH. CTpyKTypa, CBOICTBa, IPUMEHEHNE
15.BbICOKONIPOYHBIN YYT'YH C MIApOBUIHBIM rpadutrom. CTpyKTypa, CBOWCTBA, IPUMEHEHUE.
16.BBICOKOIIPOYHBIN YYT'YH ¢ BEpMUKYIAPHBIM rpadurom. CTpyKTypa, CBOMCTBA, IPUMEHEHHE.
17.Cranu nerupoBannble. Kiaccudukanus, MapkupoBKa.
18.0cHoBBI TeOpHH TepMuueckoit 00padoTku. Buast TO, TexHoOMOTHS.
19.3akanka, TexHoyiorus, Ha3HayeHue. Buael 3akanku. CTpyKTypHBIE IPEBPALICHUS ITPH 3aKAJIKE.
20.0tnyck, TexHOJI0Trus, Ha3HaueHue. Buapl otniycka. CTpyKTypHBIE IPEBPALLEHUS IIPU OTITYCKE.
21.0Txkur, BUIEI OT)KUTa, TEXHOJIOTHS, Ha3HAUYCHHUE.
22.Hopmanu3anusi, TEXHOJIOTHsI, HA3HAYCHUE.
23.Xumuko-TepmMudeckas oopadorka, Buasl XTO.
24 IlemeHTaMs, TSXHOJIOT U, HA3HAUCHHC.
25.HuTtponeMeHTanus, TEXHOJIOTHsI, HAa3HAYCHUE.
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26.A30THpOBaHUE, TEXHOJIOTHS, HA3HAYCHHUE.
27.bpon3sl. CocraB, cCBOMCTBA, MAPKUPOBKA, IPUMEHEHHE,
28.Jlarynu. CocTaB, CBOMCTBa, MapKUPOBKA, TPUMEHEHUE.

29.
30.
31.

AJTFOMMHUH ¥ CIUTaBbI HA €T0 OCHOBE (JIUTEHHbBIE)
AJIOMUHU U CIIJIaBbl HA €r0 OCHOBE (ehOopMUpYyEMbIe, TEPMUUYECKU YIIPOUHSIEMBIE)
AJIOMUHUH ¥ CIIJIaBBI HA €70 OCHOBE (IeOpMUPYEMBIC, TS PMUUIECKU HE YIIPOUHSICMBIC)

32. AHTUPUKIIMOHHBIE CIUIaBbl (METAJUIMYECKUE, HEMETAJUTMUECKUE).
33.Kpurepuu xJj1aJoCTOUKOCTH MAaTEpPUAJIOB.

34.X1an0CTOUKNE CTAIH.

35.X1ag0CTOUKHE CILIABEI.

36.Hemeramnnueckue XJ1aoCTOMKUE MaTepUallbl.

37.

CruraBel BBICOKOM IIPOBOAMMOCTH, BEICOKOT'O COITPOTUBIICHU.

38 Knaccuduxanus HeMeTaNTM4eCKUX MaTEePUAIOB: 110 COCTAaBY, OTHOIICHUIO K HArPEBY,
HOJIIPHOCTH.

39.

TepMomiacTU4HbIE TOTUMEPBI, CBOMCTBA, 00JACTH IPUMEHEHMUS.

40 TepmopeakTuBHBIE TOTUMEPBI. OCOOCHHOCTH CBOMCTB U 00JIaCTH IPUMEHEHUSI.

N

ok~

~

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.

20.
21.
22.
23.

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

Omnpenenenue, Leab JUCHUIUIMHBL, €€ POJIb M MECTO B KOHCTPYKTOPCKO-TEXHOJOTMYECKOU
MIOJITOTOBKE MHKEHEPA.

TexHosornueckas NoAroToBKa Nporu3BOJACTBA B MAIIMHOCTPOCHHUH.

Oranbel TEXHOJOTMYECKOW IOATOTOBKM IIPOM3BOJACTBA, OCTABJIEHHWE TEXHUUYECKOIO 3a/laHusl,
MOJIrOTOBKA 3CKU3HOT'O U paboyvero MpoeKTa.

OneHka TeXHOJIOTMYHOCTH KOHCTPYKIMU: TEXHOJIOTHYECKHE BO3MOKHOCTH 000PYJOBaHMUS.
Pa3zpaboTka TEXHOJIOTMYECKHUX MPOLECCOB O0paOOTKM JeTane U COOPKH M3JeNUi € TEeXHHKO-
SKOHOMHMYECKUM OOOCHOBAHUEM.

IIpoexkTpoBaHNE TEXHOIOTMUYECKONH OCHACTKH.

VYnpasiieHue nNoAroTOBKOM NMpou3BO/ICTBA (KaJeHJapHbIE IIAHbL, CPOKH).

TexHomOrMYecKre XapaKTepUCTUKU TUIIOBBIX 3aTOTOBUTENIBHBIX MPOIIECCOB, METOJIOB 00PaOOTKU
1 cOOPKU MPU U3rOTOBICHUU MAIIMH.

Pa3zpaboTka TEXHOJOTHMUECKUX MPOIIECCOB MEXaHHYECKOM 00paboTku M cOopku. TexHHKo-
SKOHOMHMYECKOE 0OOCHOBAHHE MPUHATHIX TEXHOJOTUYECKUX PEILICHUH.

Caapka 1 naiika. O01as xapakTepuCTHKA CBApPOYHOTO POHU3BOJICTBA. OCHOBHBIE CITIOCOOBI CBApKH.
du3nyeckrue OCHOBBI OTYyYEHHUS CBAPOUYHOro coequHeHus. [lonsTHe 0 cBapUBaeMOCTH.
CrennanbHble METO/IBI CBApKH. DJIEKTpOIIIaKoBas cBapka. KoHTakTHas razoBas cBapka. CBapka.
O06acTh ee UCIOJIb30BAHNUS.

ITaiika, o0cOOEHHOCTH ee MPUMEHEHHUS B OTPACIH.

JluteiiHoe IPOM3BOACTBO. TEXHONOTHS U3TOTOBJICHUS IMTEHHBIX (OpM U cTepkHel. MoieabHbIe
KOMIUIEKTbl. DOpPMOBOUYHBIE M CTEP)KHEBBIE CMECH M UX cBoWcTBa. [loHATHE O JITUTHUKOBOU
CUCTEME.

JInTeniHble CBOWCTBA CILIABOB.

[Ipon3BOICTBO OTJIMBOK U3 UyT'yHA, CTAJIU, IIBETHBIX CILIABOB M 00JIaCTh UX MpUMeHeHus. JIutbe B
necyanble GOpPMBI.

O6pabotka wMeTauioB JaBieHueM. lloHATHe O IUTACTUYHOCTH METAIOB M CIUIABOB,
noJiBepraromuecst 0opaboTke TaBIEHUEM.

CymiHOoCTh 1 c11oc00bI 00padOTKH METAIOB JaBJICHUEM.

Ob6opynoBaHue U MHCTPYMEHT, IPUMEHAEMBIE JJIs1 KOBKH, IITAMIIOBKH, TPOKATKHU, IPECCOBAHUS U
BOJIOYCHHS.

ITpou3BoacTBO TPYO U CrieUANBHBIX MPO(UIICH.

O06paboTtka MeTa/1oB pe3anueM. [IoBepXHOCTH 3arOTOBOK M KOOPAMHATHBIE MJIOCKOCTH.
DneMEHTBI TOKAPHOr'0 NMPOXOJHOT0 pe3lia U YIJIbL.

Pexxum pesanns. Beibop pexxuMoB pe3aHus.
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24. TennoBble sIBIEHUS NIPH pe3aHUU MeTau10B. CHIIbI PE3aHUs, MOIIHOCTb.

25. Metamnopexymue cranku. Kimaccupukanys MeTasuiopexyIiiero o0opy10BaHus, MapKUpOBKa.

26. [IpuBoab! 1 nepesauu, IPUMEHsAEMbIE B CTAHKAX.

27. ToxapHo-BuHTOpPE3HBIH cTaHoK 1K62. TexHonornyeckast XxapakTepUCTHKA CTAaHKA U €T0 OCHOBHBIE
Y3JIBl.

28. KunemaTrnueckasi LieTb TIIaBHOTO JIBUKEHHUs cTanka 1K62.

29. YpaBHeHHEe KMHEMaTHUYeCKOW Ienu nojaud. PabGoThl, BBINOJIHSEMbIE HA TOKAPHO-BUHTOPE3HBIX
CTaHKax.

30. Ceepnenue. Cxema cBepiieHHs U paccBepiIrBaHus. Pexxum pezanus.

31. YacTH 1 3J1IeMEHTHI CIUPAIbHOTO CBEpJIA.

32. CepnuibHbBIE U pacTOYHbIE cTaHKU. OOIINI BU BEPTUKAIBHO-CBEPIIMIBHOTO CTAHKA.

33. ®pesepoBanue. Pexxum pesanus npu Gppe3epoBaHun.

34. PaboThl, BHIIOTHSEMBIE HA (PPE3EPHBIX CTAHKAX.

35. ®pesepHble cTaHKU. OCHOBHBIE Y3J1bl TOPU30HTAIBHO-(PPE3EpPHOT0 CTAHKA.

36. JlenutenbHble TO0BKU. CIIOCOOBI ACICHMS.

37. CtporanbHble, 10710€KHbIE, MPOTIKHBIC CTAHKH.

38. Cxema npoTsiruBanusi. Pexum pe3anus npu NpOTATUBAaHUH, HHCTPYMEHT.

39. 3ybonapesanue. Metozbl 3y0OoHape3aHus, THCTPYMEHT.

40. Cxema Hape3anus 3y0uaThix kKosiec. OCHOBHBIC JIBHKCHHUS.

41. lllnudopanue. AOGpa3uBHBIC MaTePUAIIBI.

42. Bunel numndoBanus. OCHOBHBIE TBMKEHUS TIPHU IUTH()OBAHHH.

43. Texnonorus cBapku. CriocoObl CBapKH.

44. TexHOJIOTHS TIPOU3BOJCTBA PE3MHOTEXHIUUECKUX U3ZCITHUI.

45. Otnenounbie MeTO bl 00padboTku. MX posis B oOecrieueHnr KadyecTBa JIeTajci.

46. Tonkoe numdoBaHue, TOUCHHE, XOHUHTOBaHUE (CXeMbl 00pabOTKH, peXUM pe3aHusi, KadyeCTBO
MTOBEPXHOCTH).

47. loBonka. Cynep@uHHUILIMPOBAHKE. YTIPOUHEHHE TOBEPXHOCTEH J1eTaneu.

48. MeTposiornueckue  OCHOBbl  JUCHMIUIMHBL.  OlEHKa TOYHOCTH  00paOoTkM  jeTaneit
CTaTUCTHYECKUMH METOaMHU.

49. OmpeniesnieHne HACTPOEUHBIX pa3MepoB MpH 00paboTKe, BHIOOp MeToja oOecreueHHs 3aJaHHBIX
apaMeTpOB TOYHOCTH MPHU COOPKE MAIITHH.

50. KauectBo mpoaykuuu. P@opMupoBaHHE MOKa3aTeled KauecTBa IMOBEPXHOCTH TEN BpallleHHs.
[Toka3zaTenu KauecTBa U3EIUS, TETAIH.

51. HanmexHOCTh, IOITOBEYHOCTH, PaO0TOCIIOCOOHOCTD, O€30TKa3HOCTb.

52. TeXHUKO-9KOHOMHUYECKHE pacueThl P OOOCHOBAHUN TEXHOJIOTHYECKUX PEIICHUH

7. PekoMeHyeMas juTeparypa

7.1. Ocnosenasn rnumepamypa

1.1100 peo. Apzamacosa b.H. MatepuanoBeieHue U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHaJIOB. —
M.: MI'TY um. H.D. baymana, 2009. — 460 c.

2.Cunvman " M. Matepuanosenenue. — M.: Uznatensckuii nentp «Axagemus», 2008. — 335 c.

3. ©®emucos I'11., Kapnman M.I", Mamionun B.M. n ip. MartepuanoBeieHIe U TEXHONOTHsI KOHCTPYKIIMOHHBIX
Marepualios. - M.: Merarunyprusi, 2001. —480 c.

7.2. /lonoanumensvhas aumepamypa

4. Hanvckuti A.M. u Op. TexHOJOTHsI KOHCTPYKIIMOHHBIX MaTepuaioB. — M.: MamumHocTpoeHue,
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. MeTtajioBeieHUE U TepMUYecKas 00padoTka
cranu. — M.: Meramnyprus, 2001, - 393 c.
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8. 1100 peo. A.C. 3ybuenko. MapodHuk crajieit u crutaBoB— M.: MammHoctpoenue, 2003, - 783 c.
7.3. Memoouueckue ykazanus

1. MarepuanoBeaenue. MarepualoBeieHHEe M TEXHOJIOTUS KOHCTPYKIIMOHHBIX MAaTepHalloB:
Y4eOHO-MeToInYecKoe MocoOMe K BBIIOJHEHUIO TPAKTHUYECKUX M CAMOCTOSITEIBHBIX padoT. /
P.M.Tpubynckas. — [lerponaBioBck-Kamuarckuii: Kamuarl' TV, 2014. — 132 c.

2 TexHonorusi KOHCTPYKLIMOHHBIX MaTepUaAIOB. YUeOHO- METOAMYECKOE TT0COOUE JIJIsl CTYACHTOB
OYHOW W 3aouyHoW ¢opm oO0yuyeHus./ TpuOyHckas P.M., 3BomapeBa O.B. — IlerpomaBioBck-
Kamuarckuii: Kamyarl TV, 2013. — 144 c.

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«UHTEPHEeT»

1.bubnnoreka EguHoe okHO nocTyma K oOpa3oBaTelNbHBIM pecypcam [DNeKTpoHHBIH pecypc]. —
DiekTpoH. aaH. — Pexxum pocryma: http://window.edu.ru/window/library. — 3ari. ¢ skpana.

2.®enepanpHas ObC «EanHoe okHO AocTyma kK 06pa3zoBaTesbHBIM pecypcam» — URL:

http://window.edu.ru

3.OnexktponHas 6ubnuoreka. IutepHeT-npoekT «Briciiee obpazoBaHue». [ DNeKTpOHHBIN pecypc]. —

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

brary_economic_finance.html— 3aru. ¢ sxpana.

4.9nextponnsie karamoru AUBC MAPKSQL: «Kuuru», «Crateny», «lucceprauumn», «YdedHO-
MeToauYecKas — JuTeparypa»,  «ABropedeparsl»,  «Jlemosurtapubii  ¢ona». —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.0nekTpoHHO-0nbMoTeuHas cucrema «elLibrary»: [DnekTpoHHBIH pecypc]. - Pexxum noctyma:

http://www.elibrary.ru

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

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

baymana, Mocksa.

7..http://mt.bmstu.ru/kafmt13.php - opunmansuelii caiit kadeaps ("TexHoIOTHH 00PAOOTKH

marepuaioB") ¢axynerera MT (MammHoctpoutenbbie TexHonorunn) MI'TY um. H.D. baymana,

MockBa

9. MeToauueckue YKazaHus 1Jist oﬁyqamumxcn M0 OCBOCHHIO JUCIUITIMHBI

Mertoauka mpenojaBaHus TaHHOW AMCLUMIUIMHBI NIPEAroiaraeT YTeHue JIEKIUH, poBeIeHUe
71a00paTOPHBIX 3aHATHUI, TPYNIOBBIX U MHAMBUAYaAJIbHBIX KOHCYJIbTALMN MO OTAENIbHBIM (Hanbosee
CIIO)KHBIM) creruduueckum npobdiaemaMm aucuumiuHbl. [Ipegycmorpena camocrosTenbHas padboTa
CTYACHTOB, a TAaKXC IMPOXOKACHHUEC aTTCCTAIlMOHHBLIX ACIBITAaHUH HpOMG)KyTO‘IHOfI aTTecTalnuu
(7x3ameHn).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO HamOOJiee BaXKHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
KJaccu(UKaluu ¥ CBOMCTBAaX MarepuanoB. B xozxe jekmuii oOydarommmcs cieayeT MOATOTOBUTH
KOHCIICKTHI HeKHHfII KpaTKoO, CXEMAaTU4HO, IMOCICAOBATCIbHO q)HKCHpOBaTB OCHOBHBIC IIOJIOXKCHUA,
BBIBOJIbI, (DOPMYITHPOBKH, OOOOIIEHHUS; MMOMEYaTh Ba)KHBIE MBICIH, BBIACISATH KIIOYEBBIE CIIOBA,
TECPMHHBI; IMPOBEPATH TCPMHHBI, ITIOHATHUA C IMOMOMIBIO 3HHI/IKJ’IOH€)]I/II>1, CJ'IOBapeI\/'I, CIIPaBOYHHUKOB C
BBIMUCHIBAHUEM TOJIKOBAaHUI B TeTpajb;, OOO3HAYUTH BONPOCHI, TEPMHUHBI, MaTepuan, KOTOPHIH
BBI3BIBACT TPYAHOCTHU, ITIOMCTHUTDH M IONBLITATHCA HaWTH OTBET B peKOMeHJIyeMOﬁ JUTEPATypCE. Ecmm
CaMOCTOSITENIHO HE YAaeTcsl pa3oOparbcs B MarepHale, HeoOXOoAuMO c(hopMyTupoBaTh BOIPOC U
3a7aTh MPEToIaBaTelt0 Ha KOHCYIIBTAIIUH, Ha JJAO0OPAaTOPHOM HITH Ha TIPAKTUIECKOM 3aHSTHH.

I]envro nabopamopnozo 3anamus sBISETCS NpUOOpEeTEHHE 00YUAIOIMMHCS OIbITA PELICHUS
y4eOHO-MCCIIEIOBATEIbCKUX M PEaJbHBIX IPAKTHYECKMX 3a7ad Ha OCHOBE HM3YYEHHOTO
TEOPETUYECKOT0 MaTepuana; 3KCIEPUMEHTAIbHOE IOATBEP)KICHHE M IpPOBEpKa CYIIECTBEHHBIX
TEOPETHUYECKHX MOJIOKECHUH, yMCHHE pelIaTh NPAKTHUECKHE 3a1a4H.

10. KypcoBoii npoekTt
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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

He npenycmotpen

11. Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMBbIX NPH
OCyLIeCTBJICHHMH 00Pa30BaTeJILHOI0 NMPoLecca M0 JUCHUILUIUHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecreYeHnsi 1 HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX B 00pa30BaTeIbHOM NpoLecce: o
AJIEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI, IPEACTABICHHBIC B pa00Yeii mporpamMmme;

® WCIIOJIb30BaHUE CIIaNI-TIPE3CHTAIIHIA;

® WHTEPAKTUBHOE OOIICHHE C OOYYArOIUMHUCS U KOHCYJIbTHPOBAHHE IOCPEICTBOM PECYPCOB CETH

Wutepner (o0meHne Ha popymax, B COIMATBHBIX CETSX, IOCPEACTBOM JIEKTPOHHOU TIOYTHI)

IlepeyeHb MporpaMMHOro odecreyeHus, UCMOJIb3yeMOro B 00pa3oBaTeibHOM Ipolecce: ®
TEKCTOBbIE, TAONIMYHBIE U Tpaduueckue peaakropsl nakera Microsoft Office;

® [POrpaMMbl IOJATOTOBKH U MPOCMOTPA MPE3CHTAIHIA;

e UHTEpHET-Opay3ephl;

® [I0YTOBBIC KJIIUEHTHI (IPOrpaMMbl OOMEHA 3JICKTPOHHOH ITOYTOM );

IMepeuenb HHGOPMALHOHHO-CITPABOYHBIX CHCTEM:

e crnpaBOYHO-IIpaBoBas cuctema «KoHcynbTanT-1uROC) http://www.consultant.ru/online

e crnpaBOYHO-IIpaBoBas cucrema «["apanT» http://www.garant.ru/online

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

e uHpOpMaIMOHHO-cripaBovHas cuctema «NormaCSy http://www.normacs.ru

12. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHre JUCHUIINHbI
s mpoBeneHHs] JTa0OPATOPHBIX PabOT HCIHONB3YIOTCS CIENHUATN3UPOBAaHHAS J1IabOpaTOPHs
«MarepuanoBenaenue»1-204

- KOMITJIEKT y4eOHO-HArJISIHBIX TOCO0uit «MaTepuanoBeieHueY;
- 00beMHBIE MOJIETTH METAIUTMYECKON KPUCTAIUTMUECKOM PEeIIeTKH;
- 00pa3ibl METAILIOB (CTANIM, YYT'yHA, IBETHBIX METAJJIOB U CIIJIABOB);
- 00pasibl HEeMETaJUIMYECKUX MaTepPHAaIOB.
-O6opynoBanue 1a00paTOPUH M pabOUUX MECT JIA0OPATOPHH:
DNEKTPOHHBIM MUKPOCKOTT
ATIachkl MEKPOCTPYKTYpP METAJIJIOB H CILJIABOB

TBepaomep AJs UCTIBITaHUS TBEPAOCTH MeTauioB o Merony Poksenna TK-2, bBpunens

Hedexrockomn

Jletanu ¢ BUJIaMH XUMHKO-TepMHuueckoi 00paboTku (komruiekr) OT-24
OOpa31ibl YepHBIX U IIBETHBIX METAJIJIOB U UX CILJIABOB

CTeHnpl 3JIEKTPOPATUOMATEPHAIIOB

Meramnorpadguaeckne MUKPOCKOIIBI

HInudoBanbHble CTaHKU

MydenbHas neusb

CymunbHbIH mKad

Marepuansl Ui TPUTOTOBJIEHUS MHUKpOHUTHU(OB (HaxknauHas Oymara, macra [oiim,
PEaKTUBBI JUIsl TPABJICHUS
HaGopbl HHCTPYMEHTOB: pe3Iibl, CBEpJIa, METYUKH, Ppe3bl U ApYyrue. YTIOMepHI.

JlonoyiHeHHMs1 M U3MEHeHHus1 B pa0oyeil mporpamMme 3a / y4eOHbIi rog

B paGouyio mporpamMmy Ho AMCHUIUIAHE JUIsL CTIENUaIbHOCTU (Te)
BHOCATCS CIEAYIOIINE TONOJIHEHNUS U U3MEHEHHUS:
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http://www.consultant.ru/online
http://www.garant.ru/online
http://docs.cntd.ru/
http://www.normacs.ru/

HOHOJ’IHCHI/IH 1 U3MCHCHUS BHEC

(momxuOCTH, @.M.0., MOATUCH)

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

3aBenyromuii kageapoit

(monmucek) (®.1.0.)

29



