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1. eau v 3a1a4u y4eOHOM TMCUUNIMHBI

Hucnunnuna «MaTtepuaaoBeeHue U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepHajioB) SIBISETCS
muctumuinHo  cienmanu3aimun @I'OC BO  (B1.0.20),  dopmupyromeit  mpodeccnoHanbHYo
MOATOTOBKY OakamaBpa mo nHampasienuto mnoaroroBkn 15.03.02. «TexHoJoTMYECKHE MAIUHBI H
obopynoBanue», npopuis: «MammHel U 000pyIOBaHHWE WHXXEHEPHOM W  TPaHCHOPTHOM
UHDPACTPYKTYP»

L]envro ipeniogaBaHus SIBJISETCS MO3HAHUE PUPOABI U CBOMCTB MAaTEPHAJIOB, CBS3b MEXIY MX
COCTaBOM, CTPYKTYpPOH M CBOWCTBaMHU, 3aKOHOMEPHOCTH MX U3MEHEHHUS MPHU TETUIOBBIX, XMMUYECKUX,
MEXaHHYECKUX, dJICKTPOMArHUTHBIX, PAIMAIIMOHHBIX U JPYTUX BO3JACHCTBHSIX, a TAK)KE METOJOB HUX
YIOPOYHEHHUS U 00paboTKHu Jy1si HanboJee 3 (HEKTUBHOTO UCITOIb30BAaHUS B TEXHHUKE.

OCHOBHBIMU 3a0ayamy TACUUTITAHBI SIBIISIIOTCS

e u3ydyeHHE (PUINYECKOM CYIIHOCTh SIBICHUN, MPOUCXOIAIIMX B MaTepuaiax Ipu
BO3JICHCTBUY, HA HUX Pa3UYHbIX ()AaKTOPOB B YCIOBHSIX MPOU3BOJICTBA U IKCILTyaTallud UX BIUSHUE
Ha CTPYKTYpY U CBOMCTBa MaTepHAJIOB,;

® H3y4YeHHUE 3aBUCUMOCTH MEX]Iy COCTAaBOM, CTPOSHHEM U CBOMCTBAMHU MAaTEpUAJIOB;

® U3y4eHHE TEOPHH M TMPAKTHKH pa3IMYHBIX CIIOCOOOB YIPOYHEHUS MaTEpHAJIOB,
00eCTIeYNBAIOIINX BHICOKYIO HAJIC)KHOCTh M JIOJITOBEYHOCTH JeTaleld MallliH, HHCTPYMEHTA U APYTHX
U3 SN,

® 3y4YE€HHE OCHOBHBIX TPYIITBI METAIUTMYECKIX U HEMETAIUTMUYECKUX MAaTePUAIIOB, HX CBOHCTB
1 00JacTu MPUMEHEHHUS,

® U3yYeHHE OCHOBHBIX CIIOCOOOB  (opMOOOpa3oBaHUS MaTEpUANIOB, CBAPOYHOTO
MIPOU3BOJICTBO.

B pe3ynbrate n3yueHus: AUCUMILTUHBI CTYJAEHT JTOJIKEH:

3Hamy:

® CTpPOGHHE U CBOWCTBA KOHCTPYKIIMOHHBIX M OKCIUTyaTallMOHHBIX MAaTepuasoB,
MPUMEHSEMBIX TIPH PEMOHTE, KCIUTyaTallid M TEXHUYECKOM OOCITYXMBAHHWHU, CYIIIHOCTH SIBICHUH,
MIPOUCXOJISIINX B MaTepraiax B yCIOBHIX SKCIUTyaTallll U3AETHUs;

®COBpPEMEHHBIE CITOCOOBI MONYYSHUs] MAaTEPHATIOB M M3ACITUA U3 HUX C 33JaHHBIM YPOBHEM
AKCIUTyaTallMOHHBIX CBOMCTB;

- CIOCOOBI IMOJyYEHHs 3aroTOBOK, CBApPOYHOE IMPOU3BOJCTBO, TEXHOJOTMYECKHE IPOLECCHI
(hopmoobpazoBanus, 00padOTKy METAJIJIOB PE3aHUEM.

ymemy:

® AHAIM3UPOBATH CTPYKTYPY U CBOKWCTBA MAaTEPHAJIOB;

® BEIOMPATh PEKUMBI: TEPMUUYECKONH 00pabOTKU

® Ha3HAuYaTh CIIOCOOBI MOMYUYEHUS 3aTOTOBOK U TEXHOJIIOTMUYECKUE MapaMeTpbl MEXaHMYeCKOH
00paboTKu

® MPOBOJIUTH BHIOOp MaTepHanoB IJs OOECIEYeHUs PEMOHTa, C YYeTOM HUX CBOWCTB U
MapaMeTpoB.

IIpuobpecmu nagviku:

® MPaBUIILHOTO BHIOOpA MAaTEPHATIOB ¢ TPEOYyEeMBbIM KOMITJIEKCOM CBOMCTB;

® Ha3HAYCHUSI TEXHOJOTMYECKHX METOJOB OOpabOTKM MaTepHalioB IS IOTyYCHHS
TpeOyeMBIX IKCILTyaTAIIHOHHBIX MTApPaMETPOB.

2. TpeboBaHusi K pe3yJbTaTaM OCBOCHUS JUCUUIINHbBI

[Iporiecc wm3yueHWs] OUCHMIUIMHBI HampaBieH Ha (opmupoBaHue MpodhecCHOHAIBHBIX
KOMIETEHITUH:

obwenpogheccuonanvHvle KOMnemeHyuu
OIIK-7 — CnocoOeH mpuUMEHSTh COBPEMEHHBIE KOJIOTHYHBIE U 0€30TacHbIe METO bl PAIlMOHAIIBHOTO
WCIIO0JIb30BAaHUSI CHIPHEBBIX U SHEPTETHUECKUX PECYPCOB B MAIIMHOCTPOCHHH;

[Tnanupyemble pe3yiabTaThl 00yUeHHs MPU U3yUYEeHUU AUCHUILINHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU pe3yJIbTaTaMUi OCBOCHHUS 00pa30BaTEeIbLHOM MPOTrpaMMBbl

3



Tabmumna 1

[Inanupyembl Kon [Tnanupyemsblii pe3ybpTaT 00ydeHus Kon
Kox € pe3yJbTaThl | HAaUMEHOBAHUS 10 AUCLUIUINHE rokasare
OCBOECHUS WHJUKAaTOpa s
KOMIIETE
— oOpa3oBarelib JIOCTHKECHUS OCBOCHHUS
HOH npodeccuoHanbH
MporpaMMbl | O KOMIETCHIINHI
= M -1onk-7 3HaeT 3HaTh:
. 3 (OIK-1)1
= COBPEMECHHBIC - CTpOCHHE I/I CBOIiCTBa
% HKOJIOTUYHBIC U KOHCTPYKIIMOHHBIX u
2 0e30MmacHbIe METOMBI | IKCILTYyaTAI[HOHHBIX MaTepHaoB,
5 PALIOHAIBHOTO HNPUMEHSEMBIX npH peMoHTe,
= VICTIOTB30BAHHS SKCILTyaTaluH u texangeckom | 3 (OTK-1)2
E CBIPBEBBIX U OOCITy’)KUBaHMM  CYIIHOCTH  SIBIICHHH,
5 DHEPTETHYECKUX NPOUCXOMAIMX B MaTepuagax B | 3(Q[K-1)3
o PEeCypcoB B YCIIOBUSIX OKCILTyaTAI[MU U3/ICITHSL;
= MAaITMHOCTPOCHUH - COBpeMeHHBIE CIoco0bl monydenus | 3 (OIK-1)4
3 MaTepuaIoB U HU3EIMH M3 HHX C
= 3a/IaHHBIM YPOBHEM 3KCILTyaTallMOHHBIX
a CBOMCTB;
E - CBapovYHOE MPOU3BOICTRO,
S TEXHOJIOTHYECKHUE MPOIIECChl 00pabOTKH;
g - HOPMATHBBI TEXHUYECKOTO
L 00CITy’)KUBaHHS U PEMOHTA.
2
5
S N -20mk7YMeeT YMmerh: )
) y V(OIIK-1)1
§ [PUMEHSITH AHAJIM3UPOBATh CTPYKTYPY M CBOMCTBa
OTIK-7 3 COBPEMEHHBIC MaTepHaIIOB; V (OTIK-1)2
= DKOJIOTUYHBIC U - OICHHBaTh COCTOSHHE TEXHUYECKHUX
2 0e30ITacHbIe METO/bI | CPEJICTB; Y (OIK-1)3
= paIMoOHAaIBHOTO - BBISIBJISITH NIPUYHMHBI OTKA30B B padoTe K1
= MCIIOJTE30BaHUSI obopymoBaHus Y(OIIK-1)
% CBIPHEBBIX H - MPOBOIHUTH BHIOOP MATEPHATIOB JUIs
2 2 DHEPrEeTUYECKUX o0ecrieyeHUs] PEMOHTa, C YYETOM HX
v 2 [pECYPCOB B CBOICTB ¥ TapaMeTPOB.
S MaIIHHOCTPOCHUH
Q
s 2 Baagern:
3 % - HaBBIKAMH MPAaBHJIBHOTO  BBIOOpA B(OIIK1)1
g* X MaTepuaioB ¢ TPeOyeMbIM KOMILIEKCOM | (OTTK-1)2
o 2 MN-3onk7s  Bnaneet coiicTs;
E = HaBBIKAMHU - HaBbIKAMHU Ha3HAYCHHUS
(]
= PAIMOHAIBHOTO TEXHOJOTUYECKUX napameTpoB
E o MCII0JIb30BAHUS 00paboTKH MaTepHaoB VISl MONTyYCHHS
= ; CBIPLEBBIX U TpebyeMbIX AKCIUTYaTAIlMOHHBIX
= DHEPrETUYECKUX CBOCTB.
S 2 pecypcoB
Q o
SN
o o
E 3
O o

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

VyeOnas pucumruimga bB1.0.20

WH)KEHEPHOU

4

«MarepuanoBeicHUE M TEXHOJIOTHS KOHCTPYKLIMOHHBIX
MaTepUajIoB» SBIAETCA AUCHMUILUIMHOW 00s3aTeNbHOM 4YacTH B CTPYKType o00pa3oBaTeinbHON
IIPOrpaMMbl, HEMOCPEICTBEHHO CBSi3aHA C TAaKUMM JUCUUIUIMHAMHU, KaKk «OCHOBBI TEXHOJOTUU
MalIMHOCTPOEHUS Y, «JleTaau MallMH U OCHOBBI KOHCTPYHUPOBaHUS», «MeTposiorusi, CTaHAapTH3aALuUs
u cepTudukanys», «Pacder u KOHCTpYHpPOBaHUE TEXHOJIOIMYECKOT0 000pyIOBaHUS TPAHCIIOPTHON U




nHppacTpykTyp», «KOHCTpYyKIMs ABUTATENICH U 0a30BBIX IIACCH MAIIUH», «AHAIN3 KOHCTPYKIMN U
0a30BBIX MIACCU MAIIIUH.

3HaHMs, YMEHHS M HAaBBIKM, IMOJIyYEHHBIE OOYYAIOIIMMUCA B XOJI€ M3YUCHUS TUCIUILIMHBI
«MarepuanoBeeHIE», HEOOXOIUMBI J1JIsl TOATOTOBKU U Ca4M TOCYJIAPCTBEHHOI0 SK3aMEHa, a TaKkKe
JUIS IOATOTOBKH BBIMTYCKHOW KBaJIM()UKAIIMOHHOM PabOTHI.

4 Conep:kaHue QM CHUATINHbBI

4. 1Temamuueckuii n1an OUCUUNTUHDL
ouHas hopma obyuerus

Tabnuma 2
3 CEMECTP
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Paszpnen 1. AToMHO-KpHCTALIHYECKOE Omnpoc,
CTpO€eHHE BelecTBA 16 8 4 2 2 8 JIB*,
Tect*
Tema 1: Benenue. Kpucramnmueckoe 4 1 1 ) ) 3 Ompoc,
CTPOCHHE METAIUIOB. Tect*
Tema 2: ®opMHUpOBaHUE CTPYKTYPHI Onpoc
MeTaJuIa MPU KPUCTAITU3AIINH. 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: ®opmupoBaHue CTPYKTYpPbI
CIUIaBOB HpE KpI;ICTannH3a1;1pgn P 5 3 1 2 2 Onpoc, /T
’ b*, Tect
Paznen 2. lepopmaniusi u pa3pymienune Ompoc,
METAJJIOB. 8 4 2 1 1 4 JIB*,
Tect*
Tema 1:Mexanudeckne CBOHCTBA Ompoc,
METaJUIOB 3 3 1 1 1 JIb*
Tect*
Tema 2: Buapl HanpspKeHUH, ynpyras U Ompoc,
miacTuyeckas nehopMaliis MeTalIoB. 2 1 1 - - 1 JIB*, Tect
*
Pasnes 3. 7Kese30 u criiaBbI Ha ero Ompoc,
OCHOBeE 26 16 8 4 4 10 | JIB*,
Tect*
Tema 1: KommoneHTs! 1 (a3bl B cucTEME
JKEeJIe30-yTIePOT 3 2 2 - - 1 Onpoc,
' Tecr*
Tema 2: JIluarpamma cOCTOSIHUS JK€TI€30- Ompoc,
IIEMEHTHUT. 7 6 2 2 2 1 Tecr**
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: O0paboTKa 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 57 17 34 |- 57 36

Uroro — no pazaenam 1-6 1444y.

Ok3ameH - 4 cemecTp

* P3 — pemenune 3a1a4, JIb — moaroroska raboparopHoit padoTel; TecT — MoArOTOBKA K TECTHPOBAHUIO.

3aounasn ghopma ob6yuenus
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Pa3znmen 1. AToMHO-KpHCTaIINYECKOE 18 1 05 ) ) 17 Omnpoc, JIB*,
CTPOCHHUE BEIIECTBA ' Tect*
Pazgen 2. [ledopmarus u pazpyiieHue
A Hedopmarg paspy Ormpoc, JIB*,
METAJUIOB. 18 1 0,5 - 1 17 *
Tect
Paznen 3. JKeneso u cruiaBel Ha ero
A Omnpoc, JIb*,
OCHOBE 18 1 1 2 3 16 %
Tect
Paznen 4. OCHOBBI TEOPUH TEPMUUECKOM
A R P Omnpoc, JIb*,
1 XUMHKO-TePMHUYECKON 00paboTKH 18 1 1 - 1 16 Teor™
cTaln
Pazpgen 5. IlBeTHblE CcrIaBBI 18 - - 18
Pazpen 6. MaTepuansl U CILIaBBI C Ompoc, JIb*
. 18 1 1 - - 17,5 ",
0COOBIMH CBOMCTBAMHU Tect
Paznen 7. HemeTramindeckrue MaTepualibl Ompoc
s P 18 | 1 | 1| - | - |175 Tpos,
JIb*Tect
TexHOIOrNsl KOHCTPYKIIMOHHBIX MATEPUATIOB
Paznen 1. OcHOBBI METAJLTYprHYECKOTO Ompoc,
18 1 1 17 « «
IPOU3BOJICTBA JIB*Tect
Pasnen 2. OCHOBEBI IMTEHHOTO
MIPOU3BOCTBA. 18 1 1 17 Ompoc,
JIb*Tecr*
Pazgen 3. OcHOBEI 00pabOTKH METAIIOB
JaBJICHUEM 18 1 1 1 17 Onpoc,
JIb*Tecr*
Paznen 4. OcHOBBI CBAPOYHOTO Omnpoc
8 P 18 | 1 |1 2 | 17 npoc, |
IIPOU3BOJACTBA JIb*Tect




Paznen 5. ®u3uko-MexaHUUECKHE

OCHOBBI 00pabOTKN KOHCTPYKIIMOHHBIX 18 1 1 2 17 Orpoc,
JIb*Tect*

MaTEePHATIOB PE3aHUCM.

Bcero 252 22 10 2 10 | 217 13

JK3aMeH 3 Kypc

* JIb — moaroToBka gabopaTtopHoi padoThl; TecT — moAroTOBKA K TECTHPOBAHHMIO.

4.2. Cooepotcanue oucyuniutl
MarepuanoseneHnue
Pasnes 1. AToMHO-KpHCTATIMYECKOe CTPOeHHE BellleCTBA
Temal.l Beenenue. Kpucraminyeckoe CTpOEHUE METAILIOB.
Jlexyust
Paccmampusaemvie sonpocui.
OO0mass  xapakTepucTUKa U  CTPYKTYpHbIE  METOABI  HCCIEOBaHUS  METaJJIOB.ATOMHO-
KPUCTAJUINYECKasi CTPYKTypa MeTalIoB. [e(eKThl KPHCTATNIECKON PEIETKN METAIIJIOB.

Tema 1.2 opmupoBaHUe CTPYKTYpPbl METaJlIa MPU KPUCTATUTU3AIUH.
Jlexyus
Paccmampueaemvie 6onpocai.
l'omorenHas kpuctaum3anus. ['eTeporeHHasi KpucTaaanu3aius.

Tema 1.3 ®a3pl U CTPYKTYpa B METAJUIMYECKUX CILIaBaX.
Jlexyust
Paccmampusaemvie sonpocui.
TBépabie pacTBopbl. XumMudeckue coeuHeHus1. CTpyKTypa CIIJIaBOB.

Tema 1.1. ®opMHUpOBaHHE CTPYKTYPHI CINIABOB MPU KPUCTAILITU3ALUY.

Jlexyus
Paccmampueaemvie sonpocai.
Juarpammbl  (a3oBOro paBHOBECHSI. JuarpaMma COCTOSHUSI  CIUIaBOB, 0Opa3yOIINUX

HEOTpaHUYEHHBIE TBEPIBIE PACTBOPHI. J{uarpaMmbl COCTOSIHUS CIIJIAaBOB, 00pa3yIOIINX OTPaHUYCHHBIC
TBEpABIE pacTBOPHI. JlMarpaMMbl COCTOSIHHSI CIIJIaBOB, KOMIIOHEHTHI KOTOPHIX UMEIOT MOTUMOPQHBIE
MIPEBPAIICHHS.

JlaGopaTopHble H NpaKkTHYeCKHe padoThl pa3iena 1:

Ilpakmuueckas paboma 1.1. Tema: «Cmpoenue u ceoticmea meeépovix meny.
Cooeporcanue 3aHAmMus.

N3ydeHne CTpoeHUST W CBOWCTB TBEPABIX TEI MpPU MOMOIIM MOJENIEH pEelIeTOK; THUIIOB
XUMUYECKHX CBsI3€H, BAMAIONMX Ha CBOMCTBA M ONPEIESIONINX 00JaCTh MIPUMEHEHHS BEIIECTB.

Hcnonp3ys 3amucu JIEKIUN UK IMTEPATYPy , @ TAKKe KPaTKOe TEOPETHUECKOe BBEJCHHE JaHHOU
paboThl, M3y4uTh pazaen Kypca "MarepuanoBenenue”, (MOCBSIEHHBIN CTPOCHUIO Ted (aMOp(HBIE,
KPUCTAIJINYECKHE) M TUIIAaM XUMHUYECKUX CBsI3€l, 03HAKOMUTHCS C MPUBEJIEHHBIMU IPUMEPAMH U UX
pEILIECHUEM.

[ToryuuTh OT mpenoaaBaTess 3aJaHiue U MOJIEb pelieTKu. BoImonHuTh 3a1aHue.

Jlabopamopas paboma 1.2. Tema: «Muxpockonuueckuti Memoo ucciedo8arus Memaiios u Cniasos.
(Mukpoananus)y.

Cooeporcanue 3anamust.

OCBOHUTH TEXHOJIOTHUIO TIPUTOTOBICHUSI MUKPOIUIA(OB, U3YIUTh MHUKPOCTPYKTYPHI NLTU(HOB 10 U
MOCJIe TPaBJICHUS MPHU MOMOIIU METAJUIOrpaduyecKoro MUKpPOCKONa. Y CHUTh MPUHIUI BbISBICHUS
CTPYKTYp M MPAKTUUECKOE 3HAYCHUE JAHHOTO METO/Ia.

Camocmoamenvrasn paboma noo pykosoocmeom npenooasameins (CPII)
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Ipumepvr npaxmuueckux 3a0anuil U camu 3a0aHus NPUBOOSMCS 8 YUeOHO-MEemMOOUYECKOM NOCobul no
oucyuniute.

Konumponwnuie onpocwi

1. Yto Takoe MakpocTpyKTypa?

2. Kakumu criocobaMu u3ydaroT MaKpOCTPYKTypy?

3. Jns xakux ueneil mpuMeHsIOT aHaJIi3 MAaKPOCTPYKTYPHI?

4. Kak moaroTaBiImBaroT 00Opa3mbl A1 MUKpOaHaIH3a?

5. Kak BBISBISIIOT: a) MaKpOCTPYKTYPY; 0) MaKpOCTPOCHHE JIUTOTO CIIaBa; T') BOJIOKHUCTOE CTPOSHHE CTallH;
1) TIyOMHY 3aKaJIeHHOTO W IEMEHTOBAHHOTO CJIOEB?

61. Kaxue 3amaun pemaror ¢ MoMOILIbI0 MUKpoaHanu3a’?

7. CtpocHHE METAIIJIOB M HX CBOMCTRBA.

8. B yem 3akirouaeTcss METOUKA IPUTOTOBICHNS MUKPOLILTU(OB?
9. Kakwue peakTHBBI IPUMEHSIOTCS 1t 00paboTku numda?
10.Yto Takoe moaumopdu3m?

11.Yto Takoe anuzotTponus?

12.JTeheKThl KPUCTAIUTUYECKOT'O CTPOCHUSI.

13.YcnoBust 06pa3oBaHust TBEPABIX PACTBOPOB.
14.0xapakTepu3ynTe 3BTEKTUYECKOE IPEBPALLECHUE B CILUIABAX.
15.0xapakTepusyiiTe 3BTEKTOUHOE MIPEBpAIlICHUE B CIIJIaBax.

Jluteparypa [1,2,3]
Paznen 2. lepopmanus u pa3pynieHue MeTaJI0OB.

Paccmampusaemvie éonpochwi.

Bunsl HanpspkeHwid, ympyras W Iolactudeckas jaedopmarys MmetamioB. Tekcrypa aedopmanuu.
HedopmanmonHoe  yOpoyHEHHE  HOJHMKpUCTaUIMYeckoro  Metaia.  CBepXIUIaCTUYHOCTb,
CBEpXIUIaCTUYECKasi CTPYKTypHast Aeopmanus. PaspymieHune meramioB. TpaHCKpUCTALIMTHOE U
MHTEPKPUCTAIUIMTHOE pa3pylieHue. XIIaAHOIOMKOCTb, KpUTHUECKasl TEMIIEpaTypa XpyNKOCTH, IOpOT
XJIaTHOJIOMKOCTU. BinusiHue HarpeBa Ha CTPYKTypy JAepopMuUpoBaHHOTO Meramia. Boszpar,
MOJIUTOHM3ALMS, TepeKpUcTaIUIM3anns. X0I0AHas U ropsiyas aedopMarus.

Tema?2.2. Mexann4ecKkue CBOMCTBA METAJUIOB
Jlexyus

Paccmampusaemvie sonpochi.
OOmiass XxapakTepUCTUKa MEXaHWYEeCKUX CBOMCTB. KOHCTpYKTHBHas MPOYHOCTh METAJUIMUECKUX
MaTepuanaoB. MexaHM4ecKHre CBOWCTBA, ONPEACIAEMbIE IIPU CTATUYECKUX HAarpy3Kax Ha PacTsKEHUE,
c)Katue, U3rud, BSI3KOCTh paspyuieHus. TpemuHocToikocTh. TBEpHOCTH MeTamuioB nmo Ponksenny,
bpunemnno, Bukkepcy. Mukporsepaocts. McnblTanus npu IMHAMUYECKUX, HUKINYECKUX HAarpy3Kax.
[Topor x1aIHOIOMKOCTH. Y CTaJIOCTh, BBIHOCIUBOCTb, )KUBY4eCTh. V3HamuBanue MeTaioB. MeToibl
UCIBITaHUsI HAa U3HOC.

Jlabopamopuvie pabom pazdena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooeporcanue 3aHAMus.

N3ydyenne MeToNOB Ompe/eNeHrs TBepAOCTH Ha TBepaoMepax Poksensa, bpunemis, npuobperenue
HABBIKOB IOJTOTOBKH TPHUOOPOB W 0Opa3loOB I M3MEPEHUS TBEPAOCTH, CpaBHHUTEIbHAS OICHKA
Pa3IMYHBIX METOJIOB U3MEpPEHUsl TBEPAOCTH. [I0ATOTOBUTE TBEpOMEPHI K MPOBEACHUIO U3MEPECHHIA.
Jlnst kaxxmoro obpasma cHITh He MeHee 10 mokaszanuii TBepaocTH. OOpaboTaTh MOKa3aHMUS COTJIACHO
METOJTUKE.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)

Ilpumepor npaxmuyeckux 3a0aHull U camu 3a0aHUsL NPUBOOAMCIL 8 YYEOHO-MeMOOUUeCKOM NOCOOUU
no oucyuniune.

10



Konmponvnvie 6onpocwi

1. HazoBuTe ciocoObI ompeieeHusi TBEPAOCTH.

2. KakoBa pa3MepHOCTb TBEPIOCTH, ONPEACIAEMON pa3IMYHbBIMU METOJaMU?

3. Ilo kakoil (opmyse ompenensitoTcss Yuciaa TBEPAOCTH TPU UCHBITAHUU METallja 10 METOoJam
bpunemnns, Poksemna, Bukkepca?

4. Kak mpoBOUTCS UCTIBITAHUE HA TBEPAOCTH Ha nprbdope Poksemma?

5. Onpeaenurte NpUOIMKEHHO TPOYHOCTH CTaln, uMetomen TBepaocth 41 HRC.

6. [To ganHBIM yKcIaM TBEPAOCTU HaWUTE camblil TBepabii metawt: 4 440 HB, 52 HRC, 71 HRA.
7.0mnpenenuTe TBEPAOCTh MeTauIMUeckoro obpasma mo Bukkepcy, ecnm mpu Harpyske 98 H
MOJIYYUTCSL OTIEYaToK ¢ JumHON auaroHamw 0,21 mm. MOXXHO M TBEpPAOCTh JaHHOTO oOpasia
HM3MEPHUTH Ha pubope bpunens?

8. I3MeHeHue CTpyKTYpHI CILIaBa IPU BO3BpaTte.

9. 3MeHeHne CTPYKTYpHI CILIaBa MPU MOJIUTOHU3ALIHNH.

10 TemmepaTypHBIi TOPOT MEXKTY TOPSUYCH M XOJIOHOM ITAaCTHYSCKOH TeopMarusIMH.

Jluteparypa [1,2,3]
Pa3nea 3. 7Kesie30 u cniiaBbl Ha €ro OCHOBE

Tema 3.1Kene3o u cIUIaBEI HA €r0 OCHOBE
Jlexyus

Paccmampueaemule sonpocul.
Kommnonentsl u ¢as3pl B cucreMe xkene3o-yriaepoa JluarpaMma COCTOSHUSI IKEJe30-1EMEHTHT.
da30Bble W CTPYKTYpHBIE HM3MEHEHHS B CIUIaBaX KEJIE30-I[EMEHTUT TIOCIE 3aTBEpACBAHUS.
[IpeBpamenuss ¢epputo - KapOUIHOW CTPYKTYphl B aycTeHUT. M3oTepmuyeckoe MpeBpaleHue
aycrenuta. llepauTHOe mpeBpamieHre. TepMOKHHETHYCCKHE IUarpaMMbl  TIEPEOXJIaKICHHOTO
aycreHuTa. BrnusHue yriepoja U MOCTOSHHBIX MPUMECEH: KpeMHHUs, MapraHiia, cepsl u ¢ocdopa Ha
CBOICTBA CTaIH

Tema 3.2 Yyryu
Jlexyus

Paccmampueaemvie sonpocbi.
Cepslil u Oenblit yyrynsl. CTpykTypa: opma rpaduTOBBIX BKIIOYEHUH, MeTaJuIMYecKas MaTpulia,
dbochuanas JBTEKTHKA. deppuTHEIE, (beppuTOo-nepInuTHHIE, IIEPJINTHBIC YYT'yHBI.
MoauduurpoBanHble, aHTUGPUKLIIMOHHBIE YyT'yHBI. CBOWCTBA, TPUMEHEHHE.
Bricokonpounsie uyryHsl. Texnomorusi nomyueHusi. CTpykTypa, CBOMCTBa, npumeHeHue KoBkuit
qyryH. TexHonorus rpapuTtusnpymomero omxkura. CTpykrypa, CBoicTBa, npuMeHeHue CrenuaibHble
YYT'YHBI KapOCTOMKUE, KapOIPOUYHbIE, KOPPO3HOHHOCTOMKNE, aycTeHUTHbIE. CTpyKTypa, CBOMCTBA,
IIPUMEHEHHUE.

Tema 3.3 KoHcTpyKIIMOHHBIE cTanyd. CTPYKTYpHBIE KJIACChl YIJIEPOANUCTBIX U JIETMPOBAHHBIX CTAJIEH.
Jlexyus

Paccmampusaemvie 6onpocwr. Knaccupukanus craieidl 1mo coctaBy, CTPYKType, KadeCcTBY H
Ha3HAYEHUIO.  YTJIEPOJUCThIE  CTaJd  OOBIKHOBEHHOTO  KadyecTBa,  KAayeCTBEHHbIE U
BBICOKOKAu€CTBEHHBIE. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE CTAIU. JIerupyromue 3J€MEHTHI B CTaJIH.
Brustaue nerupyromuyx 3JeMEeHTOB Ha MOJUMOpPQHBIE MTPEBpAIICHHs U CBoicTBa cTtanell. CTpyKTypa
U CBOICTBa JIerMpOBaHHOIO Qeppura U aycreHuTa. M3orepMmuyeckoe IMpeBpalieHHe ayCTeHUTA B
JIETUPOBAHHBIX CTAIAX. CTPYKTYpHBIE KIIACChI JIESTUPOBAHHBIX cTanei. CBONCTBA M IPUMEHEHUE.
Ilpakmuueckaa paboma pazdena 3

Ilpakmuyeckas paboma 3.1. «Ananuz ouazpammol sHcene3o- yenepooy

Cooeporcanue 3anamus. I3yduTh JIMHUU, TOYKA U 00JIACTH AUArpaMMBbl KeJle30-1EMEHTHT, €€
(a3bl ¥ CTPYKTYPBI; IPEBPAILICHUS B CIUIABAX C PA3IMYHBIM COACPKAHUEM YTIepoa Mpy HarpeBaHUU
U oxJlaxJeHuu; npumeHenue Qa3 ['mb6ca u mpaBuia OTpe3KoB. BeluepTUTh nuarpaMmy jKeneso-
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ueMeHTUT (puc. 17), 0003HAUUTH BCE CTPYKTYpHBbIE COCTaBisiiolue auarpammbl. OTMETUTH Ha
JIUarpamMme CIiiaB 33JJaHHOTO COCTaBa COTJIACHO BapHaHTa 3a/iaHus. [IocTpOUTh KPUBYIO OXJIQKICHUS
(B nnTepBaie temmeparyp ot 1600°C 1018°C) nmm HarpeBanus B nnTepBaie temmneparyp ot 18°C no
1600°C, cornacHo 3amaHus, npuMeHss TpaBuiIo $a3 ['u66ca, U OmucaTh MPOIECCH], TTPOMCXOAIINE
IpU HarpeBe WM oxJaxjaeHuu. OnpenenuTh KOJWYECTBEHHOE COOTHOIEeHHE (a3 U coaepKaHue
yriaeponaa B (ha3ax mpH 3aJlaHHON TeMIlepaType, MPUMEHSIS TPABUIIO OTPE3KOB KOHOIBI.

Jlabopamopmuwie pabomut pazdena 3

Jlabopamopuas paboma 3.1. « Cmpykmypa u c0icmea y2iepooucmulx cmaietiy
Cooepoicanue 3aHamus.

[IpuBecTr HMKHIOKO JIEBYIO YacTh JUArpaMMbl COCTOSIHUS HKEJIE€30 — IEMEHTHUT U yKa3aTh Ha
HEH BEPTUKAIbHBIMM INYHKTHPHBIMU JIMHMSIMM TIOJIOKEHHE Hccaenyembix craneil. IlpuBectu
3apUCOBKM CTPYKTYpP HUCCIENYEMBIX CIUIABOB B IPSMOYTOJIBHBIX paMmkax pazMepom 60x40 MM ¢
YKa3aHUEM HauWMEHOBAaHUS HU300paKCHHBIX CTPYKTYPHBIX COCTABJSIIOIIMX W YBEJIWYEHUS, NpU
KOTOPOM MPOBOAMJIOCH HMCCJEJOBAHME. YKa3aTb HAaUMEHOBAaHUE CTajld M JaThb XapaKTEPUCTUKY
KauecTBY CTPYKTyphl. llpy Hainumu KayecTBEHHOW CTPYKTYpbl ONpPENEIUTbh BEIMYMHY 3€pHa,
MPUMEPHOE COJIep’KaHue Yriepoja W YyKa3aThb OO0JIaCTh NPUMEHEHHS HCCIEeIyeMOro CcCIulaBa B
npomblieHHOCTH. [lpu  Hanumumm nedeKkTHOW CTPYKTYpbl yKas3aTh, KaKOBBI TNPHUYMHBI UX
BO3HUKHOBEHHUS, KaK OHa BJIMSIET Ha MEXaHWYECKHE CBOMCTBA M KakMM oOpa3oM ycTpaHsercsa. B
3aKJIIOYEHHUE OTMETHUTH KJIacChl MCCIENYEMbIX CTajlel (JOIBTEKTOMIHBINA, 3BTEKTOUAHBINA U JIp.), UX
CTPYKTYpPY, KOJTHUECTBO (a3 B CTPYKTYpeE.

Jlabopamopnas paboma 3.2. « Cmpykmypa u ceoticmea 4y2yHo8»
Cooepotcanue 3aHAMusL.

W3yunuTh U 3apuCcoOBaTh MUKPOCTPYKTYPHI HUTU(OB JIUTEHHBIX UYT'YHOB, IPUMEHSEMBIX MpPU
W3TOTOBJICHUM JETajeil CyIOBBIX U PHIOOMPOMBICIOBBIX MeXaHU3MOB. OmnpenenuTb coaep’KaHue
yriepoga B CBOOOJHOM COCTOSIHUM (B BuAe Tpapura) W B METAUIMYECKOM OCHOBE.
[Ipoananu3upoBaTh CBSI3b MEXAY MEXaHWYECKUMHU CBOWCTBAMHU M CTPYKTYpaMH YYT'YHOB.
Omnpenenuts obnactu ux npuMeHeHus. [lonyunTs y mpenonaBarens nUiMd MOPITHEBOTO KOJbLA U
nath oueHKy cTpykTypsl o 'OCT 3443-87, onieHrBaeMble TapaMeTphl.

I'padur:

- ¢popMa rpaUTOBBIX BKIIFOUCHHIA;

- pa3Mep rpaUTOBBIX BKIIOUEHUH;

- pacnpenesieHue BKIOYEHHM;

- KOJTMYECTBO BKIIOYCHHIA;

- TUII CTPYKTYPbl METAJNINYECKON OCHOBBI
- KOJTMYECTBO MEPInTa;

- CTeMNeHb JAUCTIEPCHOCTH.
dochumHas IBTEKTHKA!

- pacnpe/eneHue;

- TUaAMETP STUEEeK CETKHU;

- IUIOIIAAb HANOOJIBIINX BKIFOUYEHUHN.

Camocmosmenvhas paboma nod pykosoocmeom npenooasamens (CPII)
Ipumepvl npakxmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSMCS 8 Y4eOHO-MemoOUUecKom nocoouu
no oucyuniume.

Konmponvnvie 6onpocwi

1. Maiite onpenenenue ¢pazam Gepput U ayCTEHUT.

2 Jlaiite onpenenenue ¢a3am NEPIUT U IEMEHTHT.

3 Yro Takoe neneOypur.

4 Kakoe npeBparnierue npoucxoaut mo quanu ECFauarpamMmpr?

5 Kakoe npeBpartenue npoucxoaut mno Juauu PSK amuarpammer?
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6 [1o xako¥ IMHUYU AUAarpaMMbl MOXKHO MTPOCIIEIUTh U3MEHEHNE KOHLIEHTPAllUU  yriepoja B
ayCTEHUTE B MPOLIECCE OXIIAXKIECHUSA?

7. CKOJIBKO yTiepoia COCPKUTCS B riepaute?

8. CKOJIBKO yriepoja CoAepKUTCs B neae0ypute?

9. [IpeBparienus B cTajal Mpyu paBHOMEPHOM Harpese.

10.ITpeBparienust B cTaiau Npu paBHOMEPHOM OXJIAXKICHUU.

11. Yrinepoaucteie cTanu (onpeaeieHue, MapKUpOBKa).

12 Kak ki1accupuuupyroTcs CTaiu 1Mo CTpyKType?

13 BiausiHue Koiu4ecTBa yrieposia U BeIMYMHBI 3epHa HA MEXaHUYECKHE CBOMCTBA CTaJIH.
14.0npeneneHue CTPyKTYPHBIX COCTABJISIONIMX CTaJICH.

15.JledexTHBIE CTPYKTYPHI B CTAJISX.

16.IlpumeHenne yraepoaucThiX CTAICH.

17.Ha3zoBuTe BUABI IpUMECEH B CTAIAX U JANTE UX KPATKYIO XapaKTEPUCTHUKY.

18.Yem omacHbl KpaCHOJIOMKOCTb U XJIaTHOJIOMKOCTb CTaJIn?

19.Kakue cranu oTHOCATCS K JIETUPOBAHHBIM?

20.HazoBuTe criocoObl Ki1accu(uKaluu CTaneu.

21 Knaccudukamus ctaim mo Ka4ecTBy.

22.KakoBa 0COOEHHOCTh KJIaCCH(PUKAIIUU KaYECTBEHHBIX YTIEPOAUCTHIX CTaJICH.

23.Kak MapkupyroTcs JerupOBaHHBIC CTATH?

24 BausiHue NETHPYOIIKX 3JIEMEHTOB Ha MOTUMOp(HBIE MPEBPAILIEHUS U CBOWCTBA CTaJeH.
25.CTpyKTypHbIE KJIacChl JIESTUPOBAHHBIX CTaJIEH.

26. B uem pa3Hulia Mex1y nepeieabHbIMUA U JIUTEHHBIMUA YyTyHaMuU?

27. Kaknm (hakropom ompenensiercs: popma CyImecTBOBaHMs yriepoaa B 4yryHax?

28. Kakyro ponp urpaer Mariuii v Hepuil B BBICOKOIPOYHBIX YYI'yHaX?

28. Kakue XMMHYECKHE IEMEHTHI YJIy4IlaloT JIUTEHHbIE CBOMCTBA UyTr'yHa?

30. Uem onpenensiercs oTOeTMBaHUE YyryHa?

31. KakuMy XMMHYECKUMHU AJIEMEHTaMU JIETUPYIOTCS UyTYHbI?

32. Ot KaKux yCJIOBUHM 3aBUCUT METAJUIMUECKAsl OCHOBA KOBKUX UYI'YHOB?

33. Knaccuduxanus 4yryHoB 1o gopme rpagMTOBBIX BKIFOUEHUH.

Jluteparypa [1,2,3]

Pa3nesa 4. OcHOBBI TeOpPHH M TEXHOJIOTHM TePMHYECKOW M XMMHKO-TepMHYecKoii 00padoTku
CTaJIH

Tema 4.1 OCHOBBI TEOPUH TEPMHUUECKOM 00pabOTKM CTATU
Jlexyus

Paccmampusaemvie onpocui. 1lpeBparienns GeppUTHO-KapOUTHON CTPYKTYPHI B ayCTEHMUT.
[IpeBpamieHuss NEPEOXNAKAEHHOTO ayCTeHHTA. JluarpamMMa W30TEPMUYECKOTO MPEBPALICHHUS.
MapTreHCuTHOE  MPEBpALlEHHE B CTAJIH. [Ipomexxyrounoe (OeHHUTHOE) MpeBpalleHUE.
TepMOKMHETHYECKHE [HarpaMmbl MPEBPALEHUsS NEPEOXJIAKIECHHOro aycreHuta. IIpeBpamenus
MapTEeHCHUTA U OCTaTOYHOI'0 ayCTeHUTA MpH Harpese (oTmyck cranu). Koarynsus kapOuioB.

Tema 4.2 Texnonoeus mepmuieckou 0opabomxu cmanu
Jlexyus

Paccmampusaemvie 6onpocvi.  Omxur lpona: nud@y3sHoHHBINA, peKpUCTALIM3ALMOHHBIH,
BBICOKHW OTITYCK, JUI1 CHSATHS OCTAaTOYHBIX HampspkeHud. Omxur 11 poxa: MoOnHBINA, HENOJIHBIN,
HU30TEPMUYECKUI. Hopmanuzanus. 3akanka. Bpibop TtemmepaTypsl, OXJaXJIaroImied Cpebl.
3akanuBaeMoOCTh U MpoKanuBaeMocTh. CrocoObl 3akanku. OTMyCK: BBICOKUN, CPeIHUN, HU3KUH.
JledekTbl, BO3HHUKAIOIIKE, MPU TepMHUECKO o0OpaboTke cranu. TepmomexaHuueckas oOpaboTka:
HU3KOTEMIIEpaTypHas, BEICOKOTeMneparypHas. IloBepxHocTHas 3aKaika.

Tema 4.3 Xumuko-TepMudeckas oopadoTka.
Jlexyus
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Paccmampusaemvie  6onpocer.  Ilponecchl, mnpoTeKalomue MOpU  XUMUKO-TEPMUYECKOM
obpabotke. llemeHTanusi, MexaHu3M OO0pa3oBaHHUA M CTPOCHHE HUTPOIIEMEHTOBAHHOTO CIIOSL.
TexHonorus ra3oBoil IleMEHTalMU U TBEPABIM KapOropuzaTopoM. Tepmuueckas oOpabOTKa mocie
LIEMEHTAMU.U CBOMCTBA LIEMEHTOBAHHBbIX AeTaneil. HutpouemeHnramus. TexXHOIOTHs, Ha3HAYEHUE.
AzotupoBanue. TexHosnorusi, Ha3HaueHue. lluanupoBanue. TexHomorusi,  Ha3HaueHUE.
Bopuporasuue, cunuiuposanue. {uddy3nonnas MeTamin3amnms.

Jlabopamopuuvix pabom pazoena 4:

Jlabopamopuas paboma 4.1. « Tepmuueckas oopabomka yenepooucmulx cmaieiy
Cooepoicanue 3aHamus.

[TomyunTs 00paser U3 OTOXOKEHHOW cTaimu Mapku Y 10, 3a4MCTUTh Ha HAXIAYHOW HIKYPKE

MOBEPXHOCTh 00pa3iia ¢ OJJHON CTOPOHBI M Ha HEel MPOU3BECTH ONpeAeIeHUEe TBEpAOCTH 10 PokBemry
(mkana B).2. [IpurotoButh nuind u uccienoBaTh CTPYKTYpy oOpasia noa MUKpockornoMm. CocTaBUTh
PEXUM 3aKaJIKU U IPOU3BECTH 3aKaJKy 00pa3la Mo ITOMY peXUMY.
C onHOM CTOPOHBI 3aKaJIEHHOTO o00pasla yJaluTh OOE3YTJIepOKeHHBIN CJIOW, MOJTYYEHHBIH B
MPOLECCE HArpeBa IO/ 3aKAJIKy — CHayajla HallMJIbHUKOM, a IMTOTOM HAK/IAaYHOW LIKYPKOW — U Ha 3TOM
MOBEPXHOCTU MPOU3BECTHU OlpeaeneHne TBepAocTy no Poksemny (mkana C). [IpuroroButs numd u
UCCIIEIOBAaTh €ro CTPYKTYPY MOA MHUKPOCKOmoM. B Haganme mpuroroBieHHs nuimpa HE0OXOIUMO
yIaJdUTh C IOBEPXHOCTU 00e3yriepoxeHHbId cinoi. COCTaBUTh PEXHUM OTIYCKa W MO HEMY
IIPOU3BECTH OTIYCK 3aKaJIEHHOTO0 00pasia. 3auucCTUTh IMOBEPXHOCTh 00paslia ¢ OJHOM CTOPOHBI U
MIPOM3BECTH Ha HEll omnpenenenue TBepaocTy no Poksemny (mkana C).

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepovl npakmuueckux 3a0aHull U camu 3a0anus NPUBOOSIMCsL 8 Y4eOHO-MemoOUUecKom nocoouu

no oucyuniuue.

Konmponvnvie 6onpocwi
1. B ueM 3akirodaeTcst TepMOOOpabOTKa CTaiu,e€ OCHOBHbIE BUBI.
2. Temniepatypbl, COOTBETCTBYIOIINE KPUTHUECKUM TOUKaM (Ac1, A1, Acs, A3, Acm) no nuarpamme Fe

3. IIpouecc u3MeHeHUs CTPYKTYpPBI CTAJIA ITPU HArpeBe 710 TEMIEPATYPhI 3aKaIKH.

4. Kak BnusieT IeperpeB U HEJOTPEB CTAIM HA €€ MEXaHUYECKUE XapAKTEPUCTUKN?

5. KakoBa 1ieib BBIAEPKKH JeTallel Ipy TeMIepaType Harpesa?

6. Onummure npouecc U3MEHEHMSI CTPYKTYPBI CTAJIM IIPU OXJIaXKIEHUU C PA3JIMYHON CKOPOCTHIO.
7. OxJaX1arIIre Cpeibl, UCIIONIB3YIOIIUECS TTPH TEPMHUUECKOM 00padoTKe.

8. CTpyKTypa cTaIu U €€ MEXaHNYECKHE CBOMCTBA IOCIIE 3aKaJIKU U OTITyCKa.

9. Cranu nmoasepraeMbie MOBEPXHOCTHOM 3aKaJIKe.

10.Ha3naueHne XUMHUKO-TEPMUYECKOH 00pabOTKH.

11.TexHoyOrHs IEMEHTAMH, CTPYKTYPa U CBOWCTBA LIEMEHTUPOBAHHOTO CJIOSI.

12. TexHosorus a30TUpOBaHus, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HutponiemenTanys 1 {MaHUpOBAaHUE, TEXHOJIOT U, HA3HAYCHHUE.

14.TexHonorus TepMOMEXaHNYECKOH 00pabOTKHI: HU3KOTEMIIEPATypHOM, BEICOKOTEMIIEpaTyPHOIl.

JIutepatypa [1,2,3]
Paznea 5. IIBeTHBIE cIJIaBbI

Tema5.1 Menp u ciiaBbl Ha €€ OCHOBE
Jlexyus
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Paccmampusaemvle 6onpocul.  JlaTyHM TpOCThIE U CIOXHBIE: AeGopMUpyeMble, JTUTEHHbIC.
BinsHue nuHKa Ha MEXaHMYECKHE CBOMCTBA JlaTyHeW. bpoH3bl. BiusHue o10Ba Ha MEXaHUYECKUE
cBoiictBa Opon3. Kiaccudukauus: OJOBSHUCTBIE, AJIIOMUHUEBBIC, KPEMHMCTbIE, CBHHIIOBBIE,
OepuiiueBbIe, XpOMUCThIE, HUKeNeBbIe. CBOMCTBA, MPUMEHEHUE.

Tema5.2 AnroMuHUH U CIIJIaBbl HA €70 OCHOBE
Jlexyus

Paccmampusaemvie 6onpocor. Amomunnii. Kitaccupukanusi amoMUHAEBBIX criiaBoB. CrutaBbl
murerinsie: Al - Si, Al - Cu, Al — Mg, xaponpousnsie. JlehopMUpyeMbie TEPMUUECKH YIIPOUHSACMBIC:
JTypaJIlOMUHBI, KOBOYHbIE, BBHICOKOIIPOYHBIE, >KapOIpPOYHbIE, CBONCTBA, MAapKUPOBKA, IMPUMEHEHHE.
Tepmudeckass o0pabOTKa aJFOMHHHEBBIX CIUIABOB: 3aKallka, cTapeHue, MU(PPY3HOHHBIA OTKUT H
PEKPHUCTATUTM3AIMOHHBIH

Tema 5.3 CninaBbl Ha OCHOBE MarHus, TUTaHA
Jlexyus

Paccmampusaemvie sonpocwi. JlebopMupyeMble TUTAHOBBIE — CIUIaBBl. THTaHOBBIE CIUIaBBI
nuternble. Tepmudeckas 00pad0oTKa TUTAHOBBIX CIUTaBOB. CIUIaBbl HA OCHOBE MarHusl JIMTEHHBIC U
nedopMupyemsIe.

Tema 5.4 Aumugpuxkyuonmvie cniagvl U Mamepuaivl
Jlexyus

Paccmampusaemvie 6onpocvl. AHTUQPUKIIMOHHOCTB. TpeOoBaHUS K aHTU(PPUKIHOHHBIM
cruiaBaM. AHTH(QPUKIMOHHBIE CIUIABBI, KJIacCU(UKAIMS 110 CTPYKType, CBOicTBa. [loAMMITHUKOBEIE
CIUIaBbI Ha OJIOBSIHHOMW, CBUHIIOBOM, U IIMHKOBOI OCHOBaX. AHTU(MPHUKIMOHHBIE CIJIABBI HA MEIHOM
ocHoBe. Hemerayuinueckrue aHTU(QPUKIIMOHHBIE MaTEPHUAIIBI.

Jlabopamopusie u npaxmuueckue padomsl pazoena 5:

Jlabopamopnuas paboma 5.1.
«Cmpyxkmypa u ceoticmea ysemHulx cniagos. Jlamynu»

Cooeporcanue 3anamus.

W3y4uTh CTPYKTYypbl IJlaTyHEW, NPHUMEHSEMBbIX B MAalIMHOCTPOEHUU; TMPOBECTH aHAIHU3
3aBHCUMOCTH MEXIY CTPYKTYypaMH, MEXaHHIECKHUMHU CBOWCTBAMH M OOJIACTHIO IIPUMEHEHUS JIATYHEH;
o3HakoMHUTbcst ¢ ['OCTamum Ha ;maryHu. 3apHcoBaTh CXeMbl MHUKPOCTPYKTYp JIaTyHEH;
MPOAHAM3UPOBATh CBS3M MEXKIYy MEXaHUYCCKHMH CBOWCTBAMH, CTPYKTypaMH M XHUMHUYCCKUM
COCTAaBOM JIATyHEH.

Jlabopamopnas paboma 5.2.
Tema: «Cmpykmypa u c8oticmea yeemHulx cniagos. bponsvi»

Cooeporcanue 3anamusl.

W3yuuth CTPyKTyphl OpOH3, MPHUMEHSIEMBIX B MAIIMHOCTPOSHWHU; TPOBECTU AaHAIU3
3aBHCUMOCTH MEXIY CTPYKTYpaMH, MEXaHUYECKUMHU CBOWCTBAMH M O0JIACTBIO TPUMEHEHUs] OpOH3;
o3HakoMuTbcst ¢ ['OCTamum Ha OpoH3Bl. 3apucoBaTh CXEMbl MHKPOCTPYKTYp OpoH3;
MPOAHAM3UPOBATh CBS3M MEXKIYy MEXaHMYeCKHMH CBOWCTBAMH, CTPYKTypaMH M XHMHYECKUM
COCTaBOM OpOH3.

Jlabopamopnas paboma 5.3.
Tema: «Cmpykmypa u ceolicmea ysemuvix cniagos. Cniagvl Ha 0CHOBe ANIOMUHUEBbIX CNIABOSY

Cooeporcanue 3anuamusl.

[TpakTHyeckoe W3Y4YeHHE CTPYKTYp QTIOMHHHEBBIX  CIUIABOB, TMPUMEHSEMBIX B
MaIIMHOCTPOCHHUH; aHAJIN3 3aBHCHMOCTH MEXAY CTPYKTYpaMH, MEXaHWYECKHMH CBOWCTBAMH H
o0acThio mpuMeHeHus, 3HakoMcTBO ¢ 'OCTamMu Ha amOMUHUEBHIE CIIIABBI.

W3yuuTh 1 3apucoBaTh MUKPOCTPYKTYPHI aJJFOMUHUEBBIX CILIABOB, IPOAHATM3UPOBATH CBS3H
MEXIY MEXaHHMYECKUMHU CBOWCTBAMH, CTPYKTypaMU W XUMHYECKHM COCTaBOM AaIFOMHHHEBBIX
CIUIaBOB, U3YUUTh MapKUPOBKY.

Jlabopamopnas paboma 5.4
Tema: « AHTUDPUKITMOHHBIC CIIJIABbI»
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Cooeporcanue 3anamus.

W3y4uth CTPYKTypy U CBOWMCTBa METAUTMYECKUX AaHTU(DPUKIMOHHBIX MAaTEPUAJIOB,
MPUMEHSEMBIX B TIOJANIMITHAKAX CKOJIBKCHHS, TPOBECTH aHAJIM3 CBSI3CH MEXKAY CTPOCHUEM
MOJAIIUITHAKOBBIX CIUIABOB C WX CTPYKTYpOM W JOMYCTUMBIMH HAarpy304HO-CKOPOCTHBIMHU
XapaKTEPUCTUKAMH.

W3y4nTh OCHOBHBIE CBOWCTBA U KPUTEPUU BHIOOpPA TIOIIMITHUKOBBIX MAaTEPHAIOB, OPOH3 H
JATyHEH, 1aTh WX OMMHMCAHKE U 00JIACTH TPUMEHEHUS
Ilpakmuueckas paboma 5.1.

Tema: «Bvibop mapku cniasa ysemHvix Memanios 0Jisk KOHKPEmHbIX 0emaiell 8 3a8UCUMOCU OMm
VCa08utl pabomoiy.

Cooepoicanue 3anamus.

[IpnobpereHre HaBBIKOB B pabOTE CO CIIPABOYHOM JTUTEPATYPOH O BEIOOPY CIIJIaBa IBETHBIX
METaJUIOB B 3aBUCUMOCTH OT YCIIOBUU UX paOOTHI.

N3yunTh ycrioBust paboThl 3aIaHHOM JETaIN U TpeOOBaHMsI, MPEBSIBIISIEMbIE K HEl; BBIOPATh CILIaB
LBETHBIX METAJUIOB ISl U3TOTOBJICHUS 3a/IaHHOM JCTAIN, U3YyYUTh €€ XUMHUYECKUN COCTaB U
MEXaHWYECKHE CBOMCTBA; 1aTh 000CHOBAHKE BHIOOPA CIIIaBa IS 3aJJaHHOM JeTalId; COCTAaBUTh OTYET
0 MPaKTUICCKOM 3aHSITHH.

[IpakTHueckoe 3aHATHE, KaK U TPEIBIIYIIUE, YIUT [10JIb30BAThCS CIIPABOYHOM JTUTEPATYPOH, YMEHHUIO
CaMOCTOSITEITLHO Pa300paThCsl B OOJIBIIIOM YHCIIE CIIABOB U MOJA00PE UX IS U3TOTOBIICHUS JICTAJICH.
J1J1s U3roTOBIEHHUS IeTalel MAIlIMH U MEXaHU3MOB HCIOJIb3YIOT MEHbIE, ATFOMUHHUEBEIE,
MarHWTHBIC ¥ TUTAHOBBIE CIUIaBhI. [Ipu pereHnn 3a1a4 peKOMEHIYETCS HCIIOIb30BaTh YIeOHBIC
nocobust, 'OCTsI, cipaBOYHHKH.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepovl npakxmuueckux 3a0aHUll U Camu 3a0aHUsl NPUBOOSIMCS 8 YUeOHO-MemoOUUecKoM nocoouu
no oucyuniune.

Koumponvrvie éonpocwl

1. Kakue crinaBbl Ha3bIBalOTCA JaTyHSIMU?

2 Jlerupyromue 3J1eMEHTBI, BXOJIAIIUE B COCTAB JIATYHEH.

. MapkupoBKa JIaTyHe.

. OT 4ero 3aBHUCAT CTPYKTYpa U CBOMCTBA JaTyHEN?

. B ueM cocTout cyniHocTh nporecca 00eCIIMHKOBaHUS JaTyHen?

. I'te npuMeHAI0TCS TMTEUHBIE JIATyHN?

. OT yero 3aBHUCAT CBOMCTBA 1e(POPMHUPYEMBIX JTaTyHEN?

. Kakumu HeoctaTkamu 001a1at0T TaTyHU?

9. I'te npuMeHs0TCs 1eopMuUpyeMbIe JaTyHU?

10. Kakue crutaBbl HazbIBaroTcs OpoH3amMu?

11. Jlerupyroriue >JIeMEHTHI, BXOJISIINE B COCTaB OPOH3.

12.CBolicTBa OOBSIHUCTBIX OpPOH3.

13. I'ne npuMeHsI0TCS OJIOBSIHUCTBIE OPOH3BI?

14. 3mMeHeHue cBOMCTBA OJOBSHHBIX OPOH3 MIPU U3MEHEHUH COAEP)KaHUS B HUX 0JIOBA.
15. Kak mapkupyrorcst OpoH3b1?

16. CBolicTBa aJIOMUHHEBBIX OPOH3, IPUMEHEHHE.

17. JlocTOMHCTBA ¥ HETOCTATKU KPEMHUEBBIX OPOH3.

18. Bunsl TepM006pabOTKH, TPUMEHSIEMBIE [Tl YIIPOUYHEHUS OPOH3.

19. CpoiicTBa aHTU(PPUKIIMOHHBIX MaTEpPUAIIOB.

20. Yem BbI3BaH HU3KHHA KOO(PPHUIUEHT TPEHUSI METATIIO(PTOPOIIIACTOBBIX MAaTEpUAIIOB?
21. ATXOMMHHUEBBIE CIIaBbI TEPMUYECKU HE YIIPOUHSIEMBIE.

22. AnrOMUHHEBBIE CIUIaBbl TEPMUYECKH YIIPOUHSIEMBIE?

23. Kakue cruiaBbl Ha3bIBAIOT JIOPATIOMUHAME U KaK OHU MApKUPYIOTCS?
24. Kakue cIuiaBbl Ha3bIBalOT CHUIYMUHAMM U KaK OHU MapKUPYIOTCS?
25. Kak BnusieT copeprkanue Si Ha MEXaHUYECKHE CBOWCTBA CHITYMHUHOB?
26. [IpuMeHeHne TUTEHHBIX aTIOMUHHUEBBIX CIIJIABOB.

27. Ilpumenenue neopMUPYEMBIX ATFOMUHUEBBIX CINIABOB?
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Jlutepatypa [1,2,3]
Pa3zoen 6. MatepuaJbl U CIIABBI € 0COOBLIMHU CBOMCTBAMU

Tema 6.1 Cnnaswvi ¢ ocodvimu usuveckumu ceoticmeamu. OCHo8HbIe C8eOeHUsl O NPOBOOHUKOBHIX
mMamepuanax
Jlexyus

Paccmampusaemvie sonpocwi. Matepuaiibl BBICOKOM poBoguMocTu. CTanu U CIUIaBbI C
BBICOKHMM 3JICKTPUUECKUM cornpoTuBiieHneM. CIUIaBbl 7151 TEH30pE3UCTOpOB. Matepuansl i
MTOJIBFKHBIX M HETIOJABUYKHBIX KOHTAKTOB(TIPUTION )

Tema 6.2. Macnumusie mamepuanvl. Macnumomsekue cniasoi.
Jlexyus

Paccmampusaemvle  6onpocei. OCHOBHBIC CBEJICHHSI O MAarHUTHBIX CBOWCTBax.
Knaccudukanuss MarHuTHBIX  MaTepualioB. HHM3KOYacTOTHBIE MarHUTOMSITKHE  MaTepHaIbl:
MEKTPOTCXHUICCKUE CTalM, MepMauion, aibcudepsl. BBICOKOYACTOTHBIE MArHHTOMSTKUE
MaTrepuabl: MarHUTOANAIICKTPUKH, PEPPUTHI.

Tema 6.3. Macnumomeepovie cniasol
Jlexyus

Paccmampusaemvie 6onpocwvl. MarHuTOTBEpAbIE CIUIABBI: JIETUPOBAHHBIC CTAIM 3aKaJCHHbIC Ha
MapTEHCUT, JTUThIE BHICOKOKOAPIIMTUBHBIC CIUIaBhl. MeTaNTIOKepaMUYECKUE U METAJIIIOIIACTUYECKUE
MarHuThl. MaraurorBepapie (QeppuThl, CIUIaBbl HAa OCHOBE PEAKO3EMENBHBIX JJIEMEHTOB,
TJIACTHYECKHU AePOPMHUpPYEMbIe MArHUTOTBEPIbIC CIUIABHI.

Tema 6.4. [lusnexmpuueckue mamepuanvi
Jlexyus

Paccmampueaemvie sonpocul. Tlonspuzanus audnektpukoB. CBONCTBA /7 MaTepHaliOB
(amekTpuYecKas MPOYHOCTh, IUAJIEKTpUdecKue morepu). Kimaccudukarust 1\s Mo HarpeBOCTOMKOCTH.
[Tpo6oit quanekTpukoB. DU3NKO-XUMHUYECKHE CBOMCTBA TUDJIEKTPHUKOB.

7.4. Kakue ¢hakTopsl BIUSIOT Ha yAEIHHOE COMPOTUBIICHUE MPOBOIHUKA?
Jlabopamopuwie pabomut pazdena 6:

Jlabopamopnas paboma 6.1. «Hccnedosanue enusnus memnepamypbl Ha Mamepuaibl ¢ pasiudHbim
VOENbHbIM dNeKMPUUECKUM CONPOMUBTIEHUEM )
Cooeporcanue 3anamus.

W3meputs saexTpoconpoTuBieHne R o0pasnoB: Meau, KOHCTaHTaHa, MaHTaHWMHA M HHUXpPOMA.
Pesynbratel ombiTOB 3aHecTd B Tabu. 12. BpluuciauTh yneiabHOE 3JIEKTPOCONPOTHBICHHUE p ITHUX
oOpa3uoB. M3mepuTb B TOH K€ TOCIIEIOBATEIILHOCTH 3JIEKTPOCONPOTHUBIECHHE 00pas3loB MpU
temneparypax: 100, 80, 60, 40, 20°C. Pe3ynbTaTsl onbIToB 3aHecTd B Tabi. [locTtpouts rpaduueckyro
3aBHCUMOCTb 3JIEKTPOCONPOTUBIICHUS 00Pa31I0B OT TEMIIEPATYPHI.

Camocmosmenvhas paboma nod pykoeoocmeom npenooasamens (CPII)
Ipumepvl npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSMC 8 Y4eOHO-MemoOUUecKom nocoouu
no oucyuniume.

Konmponvuvie 6onpocel

1. Kakue marepuassl OTHOCATCS K (peppoMarHeTukam?

2. I'me Mcrionb3yI0TCsl MAarHUTOMSITKHE MaTepPHANbl U KaK OHH Pa3JeSIOTCs 0 Ha3HAYCHHUIO?
3. Kaxk cTpykTypa 1 crioco6b1 00paboTKH BIUSAIOT HA MarHUTHBIE CBOMCTBA Xkene3a?
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4. Kakue MarHuTHbIE XapaKTEPUCTUKH JIOJDKHBI UMETh MAarHUTOMSITKHE MaTepHUalIbl U KaKHe
3JI€MEHTHI OKA3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA UX CBOWCTBA?

5. C xaKo# 1EeNbI0 B AJIEKTPOTEXHUYECKHE CTAJIM BBOJSAT KPEMHUM U KaK OH BJIMSIET HA UX CBOMCTBA?
6. Kakue kpeMHHUCTBIE 3IEKTPOTEXHUYECKHUE CTaIU BbI 3HAETE, UX COCTaB U CBOMCTBA?

7. Kakue crijaBel OTHOCATCS K IEPMAJUIOSAM, UX XapaKTEepPHbIE CBOWCTBA U IPUMEHEHUs?

8. Kakyro cTanb Ha3bIBalOT MArHUTOAHU30TPOITHON U MTOYeMy?

9. [lepeuncnure MarHUTOTBEPIbIE MATEPUATIbI; KAKUMU MAarHUTHBIMU CBOMCTBAMH OHU JIOJKHBI
00J1a/1aTh ¥ TJ€ UX UCTIOIB3YIOT?

10.Kak BnuseT BeIMyMHa 3€pHa HA MarHUTHBIE CBOMCTBA MaTepuaia’?

11. Kakue Matepuaiibl OTHOCST K MPOBOJIHUKAM?

12. O6nacTb npUMEHEHHS TPOBOTHUKOBBIX MAaTEPHAJIOB.

13. UTo Ha3bIBAIOT YACIBHBIM COIPOTUBICHUEM ITPOBOJAHUKA?

Jluteparypa [1,2,3]
Pazoen 7. HemeTasim4eckne MaTepuaibl

Tema.7.1 Hememannuueckue mamepuanbl
Jlexyus

Paccmampusaemvie sonpocei. OcobenHoctu ctpoenus. Knaccudukaius mo cocrany,
MOJISIPHOCTH U JIp. mapamerpaM. TepMoIiacTuuHbIe MoauMepbl. PeakTomactel. KoMo3unroHHbie
Marepuabl.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepovl npakxmuueckux 3a0aHull U Camu 3a0aHusl NPUBOOSIMCsL 8 Y4eOHO-MemooUUecKom nocoouu
no oucyuniue.

Konmponvnwvie 6onpocwi

1.YTo Takoe noaumeps?

2.Knaccudukanus noauMepoB 1o popMe MaKpOMOJIEKYJI.
3.Knaccugukanus moirMepoB Mo OTHOLLIEHUIO K HAarpeBy.
4.Knaccudukanus noauMepoB MO HOJISPHOCTH U IPUPOJIE MTPOUCX0XKICHHUS.
5.Kaxue marepuaibl Ha3pIBatOTCS IJIacTMaccamu?

6.ITpuBeuTe NpUMEpPHl MaTEPUAJIOB, KOTOPBIE OTHOCATCS K MJIACTMACCaM.
7.0cob6eHHOCTa CTPYKTYPhl KOMITO3UITHOHHBIX MaTEPHAIIOB

TexH0JI0rMsl KOHCTPYKUMOHHBIX MAaTEPUAJIOB
Pa3zoen 1. OCHOBBI METALTYPIrHYECKOT0 MPOU3BOACTBA

Tema 1. Cospemennoe memaniypeuueckoe npou3eo0cmaeo.
Jlexyust
Paccmampueaemvlre eonpocur.
[TpousBocTBO uyryna. JloMmeHHsIi npouecc. OCHOBHBIE (PH3UKO-XUMUYECKUE TPOIIECCHI TOTYUSHUS
YyryHa B COBPEMEHHBIX JOMEHHBIX TI€9Yax
Tema .2IIpouzso0cmeo cmanu u Y8emMHbIX MEMALIO8
Jlexyust
Paccmampusaemvie sonpochi.
[TpounzBoacTBO cTaym B 3nekTponedax.OcoOeHHOCTH TUIABKU CTAJIM B PA3JIMYHBIX IJIABUIIBHBIX
arperarax. CTpoeHne cTanbHOTrO ciuTka. CrocoOsl pa3iauBKku cTanu. [Ipou3BoaCTBO MedH.
[TpouzBoacTBo anmomuHus. CriocoObI BHITIIIABKU U pauHUPOBaHMS. XapaKTEPUCTHKA
MpUMEeHsieMOoro 000pyIoBaHus. MaTepuabl, MoTy4aeMble METOOM MOPOIIKOBON METAJLTYPrHUu.

Pazoen 2. OcHOBBI IUTEIHHOT0 NPOU3BOACTBA
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Tema 1. Quzuueckue 0CHOBbL NPOU3BOOCMBA OMAUBOK. H320moseHUe OMAUBOK 8 necuaHvle (hopmbl
Jlexyus
Paccmampusaemvoie sonpocewl.

[TonsTre o nuTeitHOM mpou3BojacTBe. Kinaccudukarms crnoco0oB U3roToBICHUS OTIMBOK. CBeneHUS
0 JUTEHHBIX crulaBax. JIuTelHbIC CIIJIaBbI UX IUIABKA M 3aJIUBKa B (pOpMBI. 3aTBEpIeBaHUE OTIMBOK.
Br160p panmoHansHOTo crmoco0a U3roToBICHUS OTJIMBOK.VI3TrOTOBIIEHNE OTIIMBOK B TIeCUaHbIe (DOPMBI
N3roroBieHue TUTHIX 3arOTOBOK B pa3oBhIX (popmax. TexHomornyeckue TpeboBaHUS K KOHCTPYKIIUN
nuThIX aeranei. [IpuHuunel pa3padoTK MOACIBHOTO KOMIUJIEKTa 10 YepTexxy. BbiOuBKa, OUMCTKA U
00pyOka oTauBOK. [{eheKThl OTIIMBOK, MEPHI UX MPETYNPEIKICHUS U CITOCOOBI YCTPaHEHUS.

Tema 2: H320moenenue omaugok cneyuaibHblMu CROCOOAMU TUMbSL.
Jlexyus

Paccmampueaemvie sonpocbi.
IentpobexxHoe auThE. JInThe MO BBILIABIAEMBIM MOZENAM. TouHOE JIUTHE, JINTHE B 0OOJIOYKOBbIE
¢dbopMBI, TUThE B KOKWJIb U Jip. V3roTOBIIEHHE OTIMBOK W3 PA3JIMYHBIX CIUIABOB: IMPOU3BOJCTBO
OTIMBOK W3 YyIyHa, CTalM, aJlOMUHUEBBIX CIUJIaBOB, MEIHBIX, MAarHUEBbIX, TUTAHOBBIX M Jp.
KoHcTpynpoBanue nuThiX JeTained ¢ y4€ToM JIMTEHHBIX CBOMCTB cILIaBOB. BpiOOp pannoHanbHOro
crioco0a M3roToBJIEHUS OTIMBOK. OCOOEHHOCTH KOHCTPYUPOBAHMsSI JMTBHIX JETalled, MOJydyaeMbIX
CHEIHaTIbHBIMU CIIOCOOAMH JINThS.

Ilpakmuueckasa paboma pazoena 2:

Ilpakmuyeckaa paboma 6.1. Tema: «Paspabomka mMexHOIO2UHECKO20 NpOYecca U320mosieHUs
OMIUBKU 8 PA30BOLL NEeCUAHO-2IUHUCTNOU (hopmey.
Cooepotcanue 3aHAMusL.

HayuuThcs o 4epTeky TOTOBOM JeTalnu pa3padaTbiBaTh YePTEK OTIMBKH, MOJEIH, CTEPKHEBOTO
s1uKa u GopMel B cOope.

Jl1 3a1aHHOTO YepTeXka JAE€TaIu BBITOJIHUTD CIEAYIOLIEE:

a) BBIOpaTh IJIOCKOCTh pa3béMa MOJEIU U (GOPMBI C YKa3aHUEM IOJIOKEHUSI OTJIMBKU B popme B
(Bepx) u H (am3);

0) BBIMIOJHUTD 3CKU3 OTIUBKHU C 0003HAYCHHEM Pa3MEpPOB MPUITYCKOB, YKIOHOB, YCAJIKH MeTaslia
U CTEPIKHEM;

B) BBITIOJIHUTh ACKU3 MOJIENH C yKa3aHUEeM rabapUTHBIX pa3Mepos;
I') HAUEPTUTh 3CKU3 CTEPKHEBOTO SIIMKa O0€3 yKa3aHUs pa3MepoB;

1) IPUBECTH ICKU3 COOPAHHON JTUTEHHON POPMBI B pa3pes3e ¢ yKazaHHEeM €€ dJIEMEHTOB;

€) J1aTh KpaTKOe OMMCAHKE MOCIIeI0BATENbHBIX ONepalfii 10 U3rOTOBICHUIO JTUTEHHOU GOpMBI U
OTJIUBKH.

OcHoBOM 111 pa3pabOTKM TEXHOJIOTHYECKOro IMpoIecca HM3TOTOBICHUS OTIMBKU SIBIISETCS
yeptéx netanu. Ha weprex neranmu B coorBercTBUM ¢ ['OCT 3.1125-88 HaHOCAT TEXHOJIOTHUYECKHE
yKa3aHHs, HEOOXOJWUMBIE IJsl M3TOTOBJIECHUS MOJEIBHOIO KOMIUIEKTa, (OPMBI M CTEPXKHS, M
MOJIY4aloT YepTEX OTIIMBKU C MOJEIIBHO — IUTEHHBIMH YKa3aHUSIMH.

Pazoen 3. OcHOBBI 00PadOTKH METAJIJIOB 1aBJI€HHEM

Tema 1: Quzuxo-mexanuueckue 0CHO8bl 0OPAOOMKU MEMANN08 OABleHUEM

Jlexyus
Paccmampueaemvlre eonpocur.
Knaccudukanus OM/]

OU3NKO-MeXaHUYECKUE OCHOBBI 00paOOTKM MeTayuioB AaBineHueM. Bausaue OM/] Ha cTpykTypy H
cBoiicTBa MeTajuia. BrnusHue ycnoBuit negopmupoBanus Ha nporecc OM/I. M3rotosieHne mokoBoOK
MAalllMHOCTPOUTENbHbIX AeTaned. Buasl mnokoBok. KoBka, ropsuas oObEMHas IITaMIIOBKA,
POTAIMOHHBIE CIIOCOOBI M3rOTOBIEHHUS MOKOBOK. CTPYKTypa TEXHOJIOTHYECKOTo Ipoliecca ropsiueit
00BEMHOI mTamMnoBKu. JKuakas mramMmnoBka. XoI0aHast 00bEMHAS ITAMIIOBKA.

Tema 2 Uzeomoenenue MauuHoCmpoumenbHovlx npoguietl.
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Jlexyus
Paccmampusaemvie 6onpocul.

Busbl MammHOCTpOUTENBHBIX Mpoduieid. [Ipon3BoacTBO MpoKaTaHHBIX NPOdUIIeH, MPEeCCOBaHHBIX
npoduieii. BonoyeHne MalimHOCTPOUTENBHBIX Mpoduieit. [IporpeccuBHBIE TEXHOIOTHH IITAMIOBKH
AeTaneil u3 mopomkoB. Buasl n3roraBimmBaeMsIx Jetaneil. X0I0oaHOE BBIIABINBAaHUE U3 CHEUEHHBIX
MOPOIIKOBBIX 3aTOTOBOK, BBIABIMBAHIE C AKTUBHBIMU CUJIAMU TPEeHHUS, (HOPMOBAHNE TOHKOCTEHHBIX
BTYJIOK M3 JKEJIC3HOTO IIOpOIIKa, JOMOJHUTEIBHOE JIETMPOBAaHHE 3aroTOBOK W Jp. TeXHHKO-
HSKOHOMHYECKUE TIOKA3aTeId U KPUTEPUU BHIOOpA PALMOHAIBHBIX CHOCOOOB OOpaOOTKM METasoB
naBieHueM. BpiOop cmocoba momydeHHS 3aroTOBOK W3  Pa3iMYHBIX CIUIABOB. TEXHUKO-
sKOHOMHYEecKHe nokazarenu OM/I.

Jluteparypa [1,2,3]
TemaTnka npakTHyecKux pador pasjaena 3:

IIpaxmuueckasn paboma 3. Tema: «Pa3paboTka TEXHOIOTHYECKOTO IIPOLECCA U3TOTOBICHUS
ITOKOBKI»
Cooeporcanue 3aHAMUSL.

3aKkpenuTh 3HAHMs, IOJTYYEHHbIE HAa TEOPETHYECKUX 3aHATUAX 10 00paboTKe MEeTaJlJIoB
naBieHueM. Pa3paboTaTth TEXHOJIOTMYECKUN MpoLecC MOIYYEHHs] IMOKOBKU Topsiuell 0O0beMHOM
LITAMIIOBKOM HAa KPUBOIIMIIHOM TIOpPAYEIITAMIIOBOYHOM IIpECCE B OTKPHITOM IuTammie. B
COOTBETCTBUM C BAapUAHTOM 3aJaHMs HAYEPTUTh ICKU3bl 3aJAHHOW TOTOBOM [JE€TalM, IOKOBKU MU
OTKpBITOro ITamna. BeiOpaTs TemneparypHblii MHTEpBana o0paboTku. OmnpenenuTs BpeMsl HarpeBa
3arotoBku. [IpomsBectn pacuer mapameTpoB ropsiueii oObemHO# mrTammnoBku. [IpoexTHpoBanue
TEXHOJIOTHYECKOT0 Ipoliecca ropsiueii 00bEMHON IITAMIIOBKU 3aK/IIOYaeTcs B pa3paboTKe uepTexa
(3cKkM3a) MOKOBKM, BBINOJHSEMOrO Ha OCHOBAaHMM 4epTeka (3CKHU3a) FOTOBOM JeTanu U pacyére
OCHOBHBIX ITapaMETPOB LITAMIIOBKH, KOTOPBIE 3aHOCATCS B TaOJIMILY.

Pazoen 4. OcHOBBI CBAPOYHOI0 MPOU3BO/JACTBA

Tema 1: Quzuxo-xumuueckue 0CHOBbl NOLYYEHUS CEAPHBIX COCOUHEHUT
Jlexyus

Paccmampusaemvie onpocvl. DU3NKO-XUMUYECKHE OCHOBBI MOITYYEHHS] CBAPHBIX COEAMHEHHUH.
Knaccudpukanusa BumoB cBapku. CBapuBaemocTh. CBapouHble HampspkeHus. CBapka JJaBJICHHEM.
TexHonornueckre OCOOEHHOCTH CBapKH pPAa3JIMYHbIX METaJIOB M crulaBoB. (CBapuBaeMoCTb
YTIEPOAMCTHIX U JIETUPOBAHHBIX CTallel, UyTryHa, MEIH U €€ CIIaBOB, aIIOMUHMSI U €r0 CILIaBOB.

Tema 2: Jyeo6as ceéapka nnaeneHuem. Texnonocuueckue 0co6eHHOCMU C8APKU PATUYHBIX MEMATI08
U CN1asos.
Jlexyus

Paccmampueaemvle 6onpocel. JlyroBas cBapka miuaBieHueM. CyIIHOCTh IMpoliecca, UCTOUHUKHU
cBapoyHOTrO TOKa. OCHOBHBIC METAJUTYPTHUECKHE MPOIIECCH B CBApOYHOU BaHHE. PydHas myromas
cBapka. ABTOMaTH4ecKas JAyroBas cBapka moj cioeM ¢uroca. JlyroBas cBapka B 3alIUTHBIX rasax.
[Tma3MeHHast cBapka. DJIEKTPOIILIaKOBast CBapKa.
JlazepHas cBapka.

Tema 3: Texnonocuunocms c8apHLIX COCOUHEHUI.

Jlexyus

Paccmampusaemvie 6onpocwl. TeXHOTOTMYHOCTh CBAPHBIX coeMHEHUN. [IoHATHE TEXHOIOTUYHOCTH.
Bri6op merammra, crmaBa. Beibop Tmma cBapHoro coenawHeHHs. Bbibop (opmbl cBapuBaeMbIX
aseMeHTOB. BbiOop crocoba u Buna cBapku. Beibop cmocoba yMeHbIIEHUs] CBApOUHBIX Jedopmanuit
U HapsHKEHUS.
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Konmponvnvie 6onpocwi

1. YcTpoiicTBO 1 IpUHIMI PabOTHI CBAPOYHOTO TpaHC(hopMaTopa.

2. DneKTpruYecKasl 1yra U ee CBOMCTBA.

3. BaemHss xapakTepuCcTHKA HCTOYHUKA MUTAHKUS U TPEOOBAHMS K HEH.
4. CBapouHbI€ IEKTPOIbI.

5. OCHOBHBIE MApaMETPBI pEKUMa PYUYHOU JTyroBOW CBapKu

Jluteparypa [1,2,3]
TemaTnka npakTHyecKux pador paszjaena 4:

Ipaxmuueckas paboma 1. Tema: «Pacder pexuMa pyqHON AYrOBOM CBapKu»
Cooeporcanue 3ansamus

[TproOpecTu NMpakTUYEeCKUE HABBIKH B BBIOOPE 3JIEKTPOJIOB M pacueTe PeKUMOB PyYHOU JyrOBOM
cBapku. Paccuurare pexum pydHoOM InyroBod capku. s pacuera mapamerpoB PJIC mcxonHble
JAHHBIE B3SITh, COTJIACHO HOMEpA BapuaHTa, 33/IaHHOTO TpernoiaBarenaeM. Beiopars IUAMETP
tektpoga.  OmnpenesnuTh BEIMYMHY CBApOYHOrO TOoKa 1o (opmyne. OnpenenuTh HanpspkeHue Ha
nyre 1o ¢popmyiie. BeiOpaTh TUIT M MapKy 3JIEKTpoO/a.

[Tonmy4yeHHble JaHHbIE 3aHECTH B TaOJIMILY.

IIpakmuueckas paboma 2. Tema: «Pacuer cBapHOTO COCTUHEHUSI

Cooepoicanue 3anamust

BreiOpats 00opymoBaHue, CBapOYHBIE MaTepUANbl M PACCUMTATh PEKHUM CBAPKUA JUIS 3aJaHHOMN
CBapHOM KOHCTpyKuuu. OOIIHe MeTOIWYEeCKHe yKa3zaHus. 3a/JlaHhe COCTOUT U3 JIBYX BOIIPOCOB.
[TepBrbIii OTHOCHTCS K U3YyYEHUIO CIIOCO0a CBapKH, a BTOPOH — K pa3paboTKe CXeM TEXHOJIOTHYCCKHX
MIPOLIECCOB CBAPKU U3JICTHH.

[lo mepBomMy Bompocy 3aJaHusi CilelyeT JaTh KpaTKOE€ ONHUCAaHUE CYLIIHOCTH paccMaTpuBaeMoOro
mpolecca, ero TEXHOJIOTHYECKUX 0COOCHHOCTEH.

Ilo BTOpOMY — pazpaboTaTh CXe€My TEXHOJOTMYECKOro Ipollecca CBApPKU C yKa3aHHEM MOpsaKa
HAJOXEHHSI CBapHBIX IIBOB W BUJA COEAMHEHHs, HalpuUMep — NpHUBapKa oOeyailku K JHHUILY
KOHCTPYKIIMUA YTJIOBBIM KOJIBIIEBHIM IIIBOM. BBITIOMHUTH pacdyeTbl OCHOBHBIX TEXHOJOTHUYECKUX
MapaMeTpoOB B COOTBETCTBUM C BAPUAHTOM 33/1aHUS YKa3aHHOTO MPENOAABATEIEM.

Pazoen 5. ®uU3MKO-MeXaHMYeCKHe OCHOBBI O00paGOTKM KOHCTPYKIHOHHBIX MAaTepHaJioB
pe3aHueM

Tema 1: Memoowi hopmoobpazosarnus nogepxnocmeti demaieti MAuluH.
Jlexyus

Paccmampusaemvie sonpocsi.
OU3NKO-MEXaHUYECKUE OCHOBHI OOpa0OTKH KOHCTPYKIIMOHHBIX MaTepuajoB pe3aHueM. Cxembl
o0paboTku pe3anueM. Metoabl (HoOpMOOOpa3oBaHUs TMOBEPXHOCTEH JeTane MammH. Pexumbl
pe3aHus, TEOMETpPHUsl CpPe3aeMOro CIosi, MIEPOXOBATOCTh IMOBEPXHOCTH. DuU3nMYecKas CYIIHOCTh
mporecca  pe3anms.  OOpaOaThiBaeMOCTh  KOHCTPYKIIMOHHBIX ~ MaTepUANOB  pPEe3aHUEM.
TexHOIOrMYHOCTh KOHCTPYKIIMI AeTaneil MamuH. TeXHOIOTHYecKne 0COOEHHOCTH MPOSKTUPOBAHUS
YW W3TOTOBJICHHS JETaje W3 KOMITO3UIIMOHHBIX MAaTepHalioB. TEeXHOJIIOTHYECKHE TpeOOBaHHS K
KOHCTPYKIUSM U3TOTOBJISIEMBIX JIeTaliel, 0COOEHHOCTH JOTIOJIHUTEIHHON MeXaHW4decKoil 00paboTKu
3arOTOBOK.

Tema 2: UncmpymenmanvHvle Mmamepuanol.
Jlexyus
Paccmampusaemvie sonpochi.
WHucTpymenTanbHble Matepuaisl. CBolicTBa. MHCTpyMeHTalIbHBIE CTAU, TBEP/bIE CIUIABBI U JIp.

Tema 3: Memannopedxcywue cmanku.
Jlexyus
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Paccmampusaemvie onpochi.
Meramnopexxymue cranku. Knaccudukanus, mpuBoabl, KHHEMaTHUYECKUE CXEMbl METAJUIOPEKYIIIMX
cTaHKoB. TexHHKa 6e30M1aCHOCTH U OXpaHa OKPY>KaIOLIeH Cpebl.

Tema 4: Obpabomka 3a20m0BOK HA MOKAPHBIX, CEEPIUNBHBIX, (hpe3epHblx, 3Y0000padbamvl8auux
CMAHKAX.
Jlexyus

Paccmampusaemvle onpocwi.
O06paboTKa 3aroTOBOK Ha TOKAPHBIX, CBEPJIUIIBLHBIX, (Ppe3epHbIX, 3y0000pabaThIBAOIINX CTAHKAX.
Tunsl cTaHKOB TOKApHOM TPYIIIbI, PEXYUIUl UHCTPYMEHT, TEXHOJOTHYEcKash OCHACTKA TOKApHBIX
CTaHKOB.  TexHoJOorM4eckue TpeOOBaHUS K  KOHCTPYKIMSM  HM3TOTOBJISIEMBIX  JIETalleH.
XapakTepucTUKa METOJa CBEpJICHHs, TUIBI CTAaHKOB, MHCTPYMEHT, OCHACTKa, CXeMbl O0pabOTKH.
XapakTepuctuka Meroaa (ppesepoBaHHs TUIIBI CTAHKOB, HHCTPYMEHT, OCHACTKA, CXeMbl 00pabOTKH.
Xapakrtepuctuka ¢popMooOpazoBaHus (HacOHHBIX MPOQUIICH, THITBI 3y0000padaThIBAIOIINX CTAHKOB,
WHCTPYMEHT, OCHACTKa, CXEMbI 00pabOTKH.

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

Paccmampueaemvle  6onpocwei.  OOpaboTka 3aroToBOK Ha  NUIM(OBAIBHBIX  CTaHKaX.
XapakTepucTuka MeToAa NUIM(OBAHMS, PEXUMBl pE3aHUs, HUHCTPYMEHT, OCHACTKa, CXEMBbl
o0paboTku. MeToasl  OTAETOYHOH  00pabOTKH: TMONUpOBaHHME, TMPHUTHUPKA, XOHHHTOBAaHUE,
cyieppunuml U 1ap. Mertonbl 00pabOTKM 3aroTOBOK 0€3 CHATUS CTPYXKKH: ILIACTHUYECKOE
nedopmupoBanue, 00KaTPIBAHUE M PAaCKaThIBAaHKE, ATMa3HOE BBITVIAKMBAHNE, KAINOPOBKA OTBEPCTUI

U ap.

Tema 6: Texnonoeuueckue ocobenHOCMU NPOEKMUPOBAHUL U U320MOGIeHUs Oemaleli U3
KOMNO3UYUOHHBIX MAMEPUATO8.
Jlexyus
Paccmampueaemvie sonpocel. TexHoaornueckne 0COOEHHOCTH MPOEKTUPOBAHUS U U3TOTOBIICHUS
JeTaneil 13 KOMIO3UIIMOHHBIX MaTepuaioB. TexHomornueckue TpeOoBaHUs K KOHCTPYKITHSIM
M3TOTOBJISIEMBIX JIeTaIei, 0COOCHHOCTH JOTIOTHUTEIBHOM MEXaHUYECKOH 00paOOTKH 3ar0TOBOK.

TemaTnka npakTHYeCKUX padoT pa3ena 5:

Ipakxmuueckasn paboma 1. Tema: « Ycnoenvie 0003nauenus 6 KUHEMAMUYECKUX CXEMAX CIAHKO8).
Cooeporcanue 3anamus.

O3HAaKOMUTBHCSA C MPUHLUIIAMHU KJIacCU(PHUKAMN M HyMepaluu METAUIOPEKYIIUX CTAHKOB, C
YCJIOBHBIMHU O003HAYEHUSIMU B KHUHEMAaTHUECKUX CXEMaxX CTAaHKOB, IMOJIYYUTh HaBBIKU B COCTaBIICHUH
U YTEHUM KUHEMaTHYECKHX CXEeM CTaHKOB. M3yunTh npuHIuMnbl kinaccudukaluu ¥ HyMepaluu
METAJUIOPEXKYIIUX CTAaHKOB. VI3yunTh yCIIOBHBIE 0003HAYEHUsI B KHHEMATHUYECKUX CXEMaX CTaHKOB.

C MakeTa HacCTOJIBHO-()PE3EPHOrO CTAHKA COCTABUTh KHHEMATHYecKyr cxeMmy. Ilomb3ysce
YCIOBHBIMU O0O3HAYEHUSIMU MOCTPOMTHh KHHEMATHYECKYI0 CXEMY HacTOJIbHO-(PE3epHOTo CTaHKa
(McxXo/HbIE TaHHBIE K BApHAHTaM WHIUBUIAYAIbHBIX 33JJaHUN K IPAKTHUECKON pabore).

[loncunTaTh mepenaTOYHbIE OTHOLICHWS Tepenad, BXOJAIIMX B 3alleluleHue, olIee
NepeaToOuHOe OTHOLIEHHE, YUCIIO 0OOPOTOB Ha IIIHH/ENIE B COOTBETCTBUH CO CBOMM BapUaHTOM.

CocTaBuTh ypaBHEHME INIABHOTO ABM)KEHUSI KWNHEMATUYECKOM LIENN 110 3aJIaHUI0 IIPETIOAABATES.

IIpaxmuueckas paboma 2 Tema: « Ycmpouicmeo moxkapHo-6uHmope3Ho20 CMaHKay.
Cooeporcanue 3anamus.

N3yunTh TEXHOJOTHIO (GOPMOOOPa30BaHMs MOBEPXHOCTEH 3arOTOBOK Ha TOKAPHO-BUHTOPE3HOM
crake. IlomcuuTars CKOPOCTH pe3aHMS IO AMAMETPY 3arOTOBKM M €€ YacTOTE BpPALICHUS.
[ToncunTaHHYI0 CKOPOCTH pE3aHMs yKa3aTh B cXxeMme 00paboTKu. M3yduTh YCTpOMCTBO TOKapHO-
BUHTOpE3HOro cTanka 1K62.
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Ilpakmuueckasn paboma 3. Tema: «Ycmpouicmeo 6epmukanbHoO c8epauibHO20 CMauKka u pabomul,
BLINOJIHACMbIE HA HEM ).
Cooepoicanue 3aHamus.

N3yuenne texHonoruu ¢GopmMooOpa3oBaHUsI TIOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEpJIWJIBHOM CcTaHKe. Harmsaaele mocoOusi mo BepTHKAIbHO-CBEPIMIBHOMY CTaHKY CO IITATHBIMH
HpI/ICHOCO6HeHI/IHMI/II KOMIIJICKT CBCPJI; KOMIIJICKT U3MCPUTCIIbHBIX CPCICTB. I/I?;y‘-II/ITB BCPTUKAJIBHO-
CBEPJIMJIBHBIA CTAHOK. BBIUEpTHTH 3CKHM3 CBepia, 3aMEPHUTh €ro pa3Mephbl M YIJIbI, yKa3aTh X Ha
3CKH3€. 3apucoBaTh CXeMbl 00paOOTKM Ha BEPTHKAIbHO-CBEPJIUIBHOM CTAHKE MHCTPYMEHTOM I10
3a7aHUIO MTPETIOJaBaTEs.

Ipakmuueckas paboma 4. Tema: «KoHnconvno-gpesephviti cCmanox u pabomol, 8bINOIHAEMblE HA
Hem».
Cooepoicanue 3aHamus.

W3yuenue TexHomoruu  (pesepoBaHMsl OBEPXHOCTEH  3aroTOBOK, O3HAKOMIJIGHHE C
YHHUBEPCAILHON JETUTEIBHOIN rOJIOBKOH, TUIIAaMH (ppe3 B Ipoliecce MPOBEACHUS MPAKTUIECKUX padboT
Ha ¢pe3epHOM cTaHke. 3ydnTh KHHEMAaTUYECKYIO CXeMY KOHCOJIbHO-(Pe3epHOro cTanky 6P82.

W3yunth TexHOMOTHIO (POpMOOOpA30BaHMS TTOBEPXHOCTEH 3ar0TOBOK Ha KOHCOJBHO-(hpe3epHOM
cranke 6P82. IlpuBectu cxemy 00paboTku ¢Gpe3oil (BblIaHHOM mpenogaBaTeneM). M3yuuTh
KMHEMAaTUYECKYIO CXEMY YHUBEPCAIbHOM JEINTEIbHON TOJIOBKHU.

Paccunrare uncno 000pPOTOB PYKOATKH JEIUTEIHHOW TOJOBKH [UIsl MPOCTOTO JEJIEHUS IO
3aJJaHUIO TIPETIOIaBaTEeIIs.

Ilpakmuueckas paboma 5 Tema. «l eomempusi mokapHozo pe3yay.
Cooepoicanue 3auamus.

W3ydyeHre OCHOBHBIX YIJIOB peXylleld yacTu pesua. V3ydeHue BIMSHUSA YIJIOB Ha IpOIECC
pe3aHus U KauecTBO 00paboTaHHON MOBEPXHOCTH. O3HAKOMHUTBCS C U3MEPHUTENBLHBIM IPUOOPOM;

WNameputs yrael a, B, v, 0, €, ¢, ¢1. Pe3ynbrarsl u3MepeHuit 3aHECTH B MPOTOKOJI; COCTaBUTH
oTueT o pabote. BeruepTuTh cxemy oOpabOTKH JeTanu MpeqiokKeHHBIM pe3lloM. Ha cxeme ykaszathb
oOpabaTeiBaeMyl0 U OOpaOOTaHHYIO TOBEPXHOCTH, MOBEPXHOCTh PE3aHHS, TJIABHYIO PEXYIIYIO
KPOMKY, HalpaBlieHHE TTIABHOTO JIBUYKEHUS (3arOTOBKH) U ABWKEHHUS MOAa4H (pe3la).

N3mepuTs 1 BHECTH B ITPOTOKOJ U3MEPEHUI OCHOBHBIE pa3MephI pe3lia: JINHY pesia L, ceuenue
pe3ua B x H. MI3MepuTh yriibl pe3lia HCOb3ys HACTOJIbHBIN yriaomep. JlaHHble 3aHECTH B IPOTOKOI
U3MEPEHUM.

Ilpakmuueckas paboma 6 Tema. « Texnonoeuss 06pabomru Memainiosy.

Cooeporcanue 3anamusi.

CornacHo BapraHTa 3a/IaHUS BBITIOJHHUTE: OTIPE/IEIICHUE THTIA IPOU3BOCTBA B 3aBUCIMOCTH OT
IIPOU3BO/ICTBEHHOM MPOrpaMMBbI BBIITYCKa JeTaleH.

Martepuan geranu U ero cBoiictBa. Bbeibop BuIa 3arotoBkH U croco0a ee noixydeHus (JIThe,
o0paboTka aBieHueM, cBapka). CocTaBlieHHEe TEXHOJOTHYECKOT0 MapUIpyTa U3TOTOBJICHUS JIE€Tallu.
Bribop HeoOxonuMoro o0O0pynoBaHUS M TEXHOJIOTMYECKONM OCHACTKU (MPUCHIOCOOSEHUMN ISt
3aKpeIUICHUs] 3arOTOBKH), PEXYIIEr0o W H3MEpUTEeNbHOro MHCTpyMeHTa. COCTaBUTH pa3BEPHYTHIH
TEXHOJIOTUYECKAN TIPOIECC HM3TOTOBJIICHUS JIETAIM C 3allOJIHEHHEM OIEPAalMOHHBIX  KapT
MEXaHU4eCcKOi 00paboTKH JeTaH.

Koumponvnvie éonpocwi
1.I'maBHO€ IBWXKEHHE MPHU TOUYECHHH. Llenb rimaBHOro ABMKEHHS 10 KHHEMATUYECKON CXEME CTaHKa.
2.JIBuKeHue 1moaay Npy TOUYSHUH.
3. OOpaboTka 3aroTOBOK Ha TOKApHO-BUHTOPE3HBIX CTaHKax. CXeMBI pe3aHdus IO 3aJaHHIO
MpEenoiaBaTeis.
4.97eMeHTHl peXUMa pe3aHus MPU TOYeHUH (TIyOmHa pe3anus t, MM, mogada S, Mm/00, CKOpOCTh
pe3anus V, M/MUH.).
5.IlocnenoBarelbHOCTD BRIOOpA PEKUMA PE3aHUsI.
6.ITpucnocoOeHus Al yCTAaHOBKY M 3aKPEIUICHUS 3aTOTOBKH.
7.0cHOBHBIE Pa0OTHI, BHIIOIHIEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.
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8.OCHOBHBIE YaCTH U 3JIEMEHThI BEPTUKAIbHO-CBEPIUIBHOIO CTAHKA.
9. I'maBHOe nBHMXKEHHE NpHU CBepiacHUM. llenb I7aBHOTO IBMKEHMSI IO KMHEMAaTHYECKOM CXeMe
CTaHKa.
10./IBr>xeHrEe I01a4YM IIPU CBEPIICHUH.
11.91emMeHThl pexkuMa pe3aHus.
12.ITocnemoBaTeNbHOCT BBHIOOpA PEKUMA PE3AHHUS.
13. KoHCTpyKIMs 1 OCHOBHBIE YaCTH CIIUPAIILHOIO CBEPIIA.
14I".eomeTpuyeckue nmapaMeTpsl CIUPaILHOTO CBEpIIA.
15.06paboTKa 3aroTOBOK Ha CBEPJIMIIBHBIX cTaHKaX. CXxeMbl pe3aHusl 110 3aJaHUIO [IPENOo1aBaTells.
16.0OcHoOBHBIE paOOTHI, BBIMOIHIEMbIE HA CBEPIMIIBHBIX CTAHKAX.
17.TexHonornyeckre BO3SMOKHOCTH 00pabOTKH 3arOTOBOK Ha (PpEe3epHBIX CTaHKAX.
18. Bunbl dpe3, ux npuMeHEHHE.
19.I'maBHOE ABMKEHUE U IBHKEHHE TIOJauu PH (Ppe3epoBaHUH.
20.0OneMeHTBl peXxuMa pe3aHus Impu (pe3epoBaHUU: TINyOMHA pe3aHus, Iojada, LIMpUHA
(bpe3epoBaHusi, CKOPOCTh PE3AHHUS.
21.JlenurenbHble FOJIOBKU, UX IPUMEHEHUE.
22.Cnoco0 HaCTpOHKHU Ha MPOCTOE JICIICHUE.
23Hape3anue BUHTOBBIX KaHABOK.
24. OTnenoyHble METOIbl 00pabOTKU

5. YuyeOHO-MeTOAMUYECKOE 00ecieyeHHe LISl CAMOCTOATEIbHOM padoThI

o0yvarimxcs
CornacHo TpeOOBaHUSAM HOPMATHUBHBIX JOKYMEHTOB, CAMOCTOATEIbHAs paboTa CTYJEHTOB
ABIISIETCA 00S3aTENIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOrO Ipollecca, TaKk Kak OHa OOecreyuBaeT
3aKperuieHHe TMOJyYaeMbIX Ha JIEKIMOHHBIX 3aHATHUSAX 3HAHUM IyTeM MPHOOPETeHHs HAaBBIKOB
OCMBICJIEHHST W DACHIMPEHHUs UX COJEp)KaHMs, HABBIKOB pELIEHHUS aKTyaJbHBIX IpoOJieM
dhopmMupoBaHHS OOIMIEKYIBTYPHBIX U MPO(HECCUOHATBLHBIX KOMIIETEHIIUN, HAYYHO-HCCIIEI0BATEIhCKON
NesTeIbHOCTH, MOATOTOBKM K CEMHHapaMm, JabopaTOpHBIM paboTaMm, cjlade 3a4eTOB M 3K3aMEHOB.
OCHOBHOH 1IENbI0 CAMOCTOSITEIbHOM pabOThl CTYJEHTOB SIBJISETCS YJy4dllleHUE MpOoecCHOHaTbHON
MOJITOTOBKM  CIIEIIMATIMCTOB, HAIpaBIeHHOE Ha (HOPMUPOBAHHE CUCTEMbl (YyHIaMEHTAJIbHBIX U
npodeccuoHalbHBIX 3HAaHUM, YMEHUI M HaBBIKOB, KOTOpblE OHM MOIJIM Obl CBOOOJHO H
CaMOCTOSITENIbHO IPUMEHSTh B MPAKTUYECKOHN 1EATEIIHOCTH.
CamocrosiTenbHas paboTa B paMkax o0pa3oBaTebHOTO MPOIlecca B By3€ PEIIaeT CIEIYIONne
3aJjauu:
o 3aKpeIuIeHHe W paclUIMpeHHe 3HaHWH, YMEHUH, MOJYYEHHBIX CTYICHTaMH BO BpeMs
ayJIUTOPHBIX M BHEAYJUTOPHBIX 3aHATHUH, NMPEBpAIIEHUE UX B CTEPEOTUIIBI YMCTBEHHOW U
bu3nUecKoil 1esTeTbHOCTH;

. MpHOOpETEHUE TOTOTHUTENBHBIX 3HAHUH ¥ HABBIKOB IO JUCITUILINHE;

. dbopMUpOBaHHE W pPa3BUTHE 3HAHWUN M HABBIKOB, CBS3aHHBIX HAYYHO-HCCIIEIOBATEIHCKON
JIeATETbHOCTBIO;

. pa3BUTHE OpPUEHTAIIMM W YCTAHOBKM Ha KayeCTBEHHOE OCBOCHHE O00pa30BaTEIHHOM
pOrpaMMBlI;

° Pa3BUTHEC HABBIKOB CaMOOpPTraHU3alluu;

. dbopMUpOBaHHE CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIHOCOOHOCTH K  CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

. BBIPa0OTKAa HABHIKOB A()(PEKTUBHON CaMOCTOSTENHFHON MPO(EeCCHOHATBFHOU TEOPETHUECKOH,
MPaKTUYECKON U yU4eOHO-HCCIIeIOBATEIHCKOMN ACITEIHHOCTH,

. pa3BUTHE YMEHHS HCIOJb30BaTh HAyYHO-TEXHUUYECKYIO JHMTEpaTypy U HOPMaTHBHO-
MCTOANYCCKUEC MaTCPpUAJILI B HpaKTH‘IGCKOﬁ JACATCIIbHOCTH,

. yrayOieHue U paciupeHue npodecCHOHaIbHBIX 3HaHUN CTYIEHTOB, (OPMHUpPOBAHUE y HHUX

UHTEpeca K yueOHO-TT03HABATEIbHOMN eI TENbHOCTH.
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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
NOJATrOTOBKE MaTepHalia K HayqyHO-IIpakTH4eckoi koHdepenuuu BY 3a;

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
NPUIIOKEHUHU K pabodeil mporpaMMe AUCIUIUIMHBI M BKJIIOYAeT B ceOst:

° NepeueHb KOMIIETEHIIMH € YKa3aHHeM OJTarnoB HX (OPMUPOBAHUSA B IPOLIECCE OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI;

° OMHCaHUE TIOKaszaTelied W KPUTEPUEB OICHUBAHWSA KOMIICTCHIIMH Ha Pa3JIMYHBIX dTarax HX
(hopMUpOBaHHUS, OTIMCAHUE IIIKAJT OTICHHBAHHSI,

° TUIIOBBIE KOHTPOJIbHBIE 3aJJaHMsI WM MaTepuaibl, HeOOXOIUMBIE IJIsl OLCHKU 3HAHHUM, YMEHUH,
HAaBBIKOB W (WJIM) OIBITa JCATEIBbHOCTH, XapaKTCPU3YIOMMX J3Tanbl  (OPMUPOBAHUS
KOMIICTCHITUH;

° METOAMYECKUE MaTepualbl, OMPEICAIONINe MPOLEAYypbl OIEHWBAHUS 3HAHUWU, YMEHHH,
HAaBBIKOB W (WJIM) OIBITa JICATEIBHOCTH, XapaKTCPU3YIOIIMX dTanmbl (OPMUPOBAHUS
KOMIIETEHIINH.

3 cemecmp

Bonpocul 0na npoeedenus npomescymounoi ammecmayuu no oucyuniune (3avem)

1. ATOMHO-KpPUCTAJUIMYECKOE CTPOCHUE BEUIECTB. THUIIBI KPUCTAIUNINYECKUX PEIIETOK, UX TTapaMeTpBhI.
2. Kpucramnuzanus. [lomumopduszm. AHM30TpOTIHSI.

3. MeToapl CIBITaHUsI MaTEPUAIIOB.

4. OcHOBBI TEOpUH CIIABOB. J{narpaMmMa cOCTOSIHUS CIJIaBOB C 00pa30BaHUEM HEOTrpaHMUEHHBIX
TBEPJBIX PACTBOPOB.

5. JluarpaMMa COCTOSIHUS CIJIABOB C IOJHBIM OTCYTCTBHEM PACTBOPUMOCTH 3JIEMEHTOB

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

7. AnarpaMma COCTOSIHUS CIUIaBOB ¢ 0OPa30BaHUEM YCTOHYMBOTO XUMHUYECKOI'O COETUHEHUSI.

8. CBsI3b CBOICTB CIIJIaBOB C TUIIOM Juarpammsl. 3akoH KypHakosa.

9. TBepnoctb. MeToabl onpeneneHus TBEpAOCTH.

10./lnarpamMma cocTosiHuUSA kene30-yriiepol. CTpyKTypHBIE COCTABIISIOIINE KEIE30yTIEPOAUCTBIX
CILIaBOB.

11.Cranu yrneponuctsle. Knaccudukanus no cCTpykType ¥ Ha3Ha4eHUI0, MApKUPOBKA.
12.Yyrynsl. Knaccudukarys, MapkupoBKa.

13.Cepsiit uyryH. CTpyKTypa, CBOICTBA, IPUMEHEHHUE.

14.KoBkuii uyryH. CTpykTypa, CBOICTBa, IPUMEHEHNE

15.BbICOKONIPOYHBIN YYT'YH C MIApOBUIHBIM rpadurom. CTpyKTypa, CBOWCTBA, IPUMEHEHUE.
16.BBICOKOIIPOYHBII YYT'YH ¢ BEpMUKYIISIpHBIM rpadgurom. CTpyKTypa, CBOMCTBA, IPUMEHEHHE.
17.Cranu nerupoBanuble. Kiaccugukanms, MapkupoBKa.

18.0OcHoBBI TeOpHH TepMuueckoit 00padotku. Buast TO, TexHoOMOTHS.

19.3akanka, TexHoyiorus, Ha3HayeHue. Buael 3akanku. CTpyKTypHBIE IPEBPALICHUS TP 3aKAJIKE.
20.0Tnyck, TeXHOJIO0Trusl, Ha3HaueHue. Buabl otnycka. CTpyKTypHBIE IPEBPALICHUS] TIPU OTITYCKE.
21.0Txkur, BUIEI OT)KUTa, TEXHOJIOTHS, Ha3HAUYCHHE.

22.Hopmanu3anusi, TEXHOJIOTHsI, HA3HAYCHUE.

23.Xumuko-TepmMudeckas oopadortka, Buasl XTO.

24 IlemeHTaIMs, TSXHOJIOT U, HA3HAUCHHC.
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25.HuTtponeMeHTanus, TEXHOJIOTUsl, HA3HAYCHUE.
26.A30THpOBAaHKE, TEXHOJIOT U, HA3HAYCHUE.

27.bpon3bl. CocTaB, CBOMCTBA, MAPKUPOBKA, MPUMEHEHHE,
28.JIarynu. CocraB, CBOICTBa, MapKUPOBKA, IPUMEHEHHUE.

29.
30.
31.

AJTFOMMHHUI ¥ CIUTaBbI HA €T0 OCHOBE (JIMTEHHBIE)
AJIOMUHUH ¥ CIIJIaBBI HA €70 OCHOBE (IeOpMUPYEMBIC, TEPMUUYECKH YITPOUHSIEMBIC)
AJNIOMUHUI U CIIJIaBbl HA €T0 OCHOBE (IehopMUpYyEMBbIe, TEPMUUYECKU HE YIPOUHSIEMbIE)

32.AHTU(PUKIIMOHHBIE CIUIABHI (METAJUINYECKHE, HEMETAIIIHUECKHUE).
33.Kputepuu xi1ag0CTOMKOCTA MaTEpPHUAIOB.

34.X1an0CTOUKNE CTAIH.

35.Xi1aiocToKue CIIJIaBbl.

36.HemeTramnmyeckue XJ1aIoCTONKUE MaTepUAIbI.

37.

Cr1aBbl BEICOKOM MMpOBOAMMOCTH, BLICOKOT'O COITPOTUBJICHU.

38 Kitaccuduxanus HeMeTaNIM4eCKUX MaTepUaioB: 110 COCTAaBY, OTHOILIEHUIO K HarpeBy,
MIOJIIPHOCTH.

39.

TepMOHJ'IaCTI/ILIHHe IMOJIUMCEPHI, CBOﬁCTBa, obnactu IIPUMCHCHUA.

40 TepmopeakTuBHbIE TOIUMEPBI. OCOOEHHOCTH CBOMCTB M 00JIACTH TPUMEHEHUS.

ok~

~

10.

11.
12.

13.
14.
15.
16.
17.

18.
19.

20.
21.

4 cemecmp
Bonpocwul 0nsa nposedenus npomexcymounoi ammecmayuu no oucyuniune (IK3amen)

Omnpenenenue, Ledb JUCHUIUIMHBI, €€ pOJIb U MECTO B KOHCTPYKTOPCKO-TEXHOJOTMYECKOU
MOATOTOBKE WHKEHEPa.

TexHosornyeckas NOoAroToBKa IPOM3BOJCTBA B MAIIMHOCTPOECHHUHU.

Oranbl TEXHOJIOTHYECKOW TMOATOTOBKM MPOM3BOJACTBA, OCTABJICHHE TEXHHUYECKOrO 3a/laHusl,
MO/ITOTOBKA 3CKU3HOIO U paboyero npoeKTa.

O1eHKa TEXHOJOTUYHOCTH KOHCTPYKIIMH: TEXHOJIOTHYECKHUE BO3MOKHOCTH 000PY/JOBaHUS.
Pa3paboTka TEXHOIOTHYECKUX MPOIIECCOB OOPaOOTKHU AeTayied W COOPKU M3ICIUM C TEXHHKO-
HKOHOMHYECKUM 0OOCHOBAHUEM.

[IpoekTupoBaHre TEXHOIOTNYECKONH OCHACTKH.

VYnpasieHue NoAroTOBKOW MPOU3BO/ICTBA (KaJeHJapHbIe TUIaHbl, CPOKH).

TexHonornyeckne XapakTepUCTUKN TUIIOBBIX 3arOTOBUTEIBHBIX MPOLECCOB, METO0B 00pabOTKU
1 cOOpKHU NPU U3rOTOBJICHUU MAIIHH.

Pa3paboTka TEXHOJOTHMUECKHUX MPOIECCOB MEXaHWYECKOM 00paboTku u cOopku. TexHuKo-
HKOHOMHYECKOE 000CHOBaHHME MPUHATHIX TEXHOJOTHUYECKUX PEILICHHUH.

Crapka u maiika. OOmias XapakTepHUCTHKA CBApOYHOTO Mpou3BOACTBA. OCHOBHBIE CIIOCOOBI
CBapKH.

®duznyeckrue OCHOBBI OTYyYEHHUS CBApOUYHOro coequHeHus. [IonsTHe 0 cBapuBaeMOCTH.
CrennanbHble METO/IBI CBApKH. JJIEKTpOIIakoBas cBapka. KoHTakTHas razoBas cBapka. CBapka.
O06acTh €e UCIOJIb30BAHNUS.

ITaiixa, o0cOOEHHOCTH ee MPUMEHEHHUS B OTPACIH.

JluteiiHoe IPOM3BOACTBO. TEXHONIOTHS U3rOTOBJICHUS INTEHHBIX (OPM U cTepkHEel. MoieabHbIe
KOMIUIEKTbl. DOpPMOBOUYHBIE M CTEP)KHEBBIE CMECH M UX cBoWcTBa. [loHATHE O JTUTHUKOBOU
CUCTEME.

Jlurelinble CBOMCTBA CILIABOB.

[Ipon3BOICTBO OTJIMBOK U3 UyT'yHA, CTAJIM, I[BETHBIX CILIABOB M 00JIaCTh UX MpUMeHeHus. JIuThe B
necyaHble GOpPMBI.

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

CymiHoCTh 1 c11oco0bl 00padOTKH METAIOB JaBJICHUEM.

Ob6opynoBaHue U MHCTPYMEHT, IPUMEHSAEMBIE /11 KOBKH, IITAMIIOBKH, TPOKATKHU, IPECCOBAHUS U
BOJIOYEHHS.

ITpou3BoacTBO TPYO U CrieUANBHBIX MPO(UIICH.

O6paboTka MeTaioB pe3anueM. [1oBepXHOCTH 3arOTOBOK U KOOPIUHATHBIE IJIOCKOCTH.
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22. DneMeHThI TOKapHOTO MPOXOHOTO Pe3Iia U YIJIbl.

23. Pexxum pe3anus. BeiGop pe:xxuMoB pe3aHusL.

24. TennoBble sIBIICHUS NIPH pe3aHUU MeTau10B. CUIIbl Pe3aHuUs, MOIIHOCTb.

25. Meramnopexymue cranku. Kiraccupukamusi MeTauiopexyniero o0opynoBaHusi, MApKHPOBKA.

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

27. ToxapHo-BUHTOpE3HbI cTaHok 1K62. TexHonormueckass XapakTepUCTHKa CTaHKa M €ro
OCHOBHBIE Y3JIbI.

28. KunemaTrnueckasi LieTb TI1aBHOTO JIBUKEHHUs cTanka 1K62.

29. YpaBHeHHEe KMHEMaTHUYeCKOW Ienu nojaud. PaGoThl, BBINOJIHSEMbIE HA TOKAPHO-BUHTOPE3HBIX
CTaHKaXx.

30. Ceepnenue. Cxema CBepJICHHS U pacCBEpIMBaHus. Pexxum pezanusi.

31. YacTH U 351IeMEHTHI CIUPAIbHOTO CBEpJIaA.

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

33. ®pesepoBanue. Pexxum pesanus mpu Gppe3epoBaHuH.

34. PaboTsl, BRITIOTHSEMBIE HA (PPE3EPHBIX CTAHKAX.

35. ®pesepHble cTaHKU. OCHOBHBIE Y3J1bl TOPU30HTAIBHO-(PPE3EPHOTO CTAHKA.

36. JlenurenbHble T00BKUA. CIIOCOOBI ACICHHMS.

37. CtporanbHble, 10710€KHbIE, MPOTIKHBIC CTAHKH.

38. Cxema mpoTsiruBanusi. Pexum pe3anus npu NpOTATUBAHUH, HHCTPYMEHT.

39. 3ybonapesanue. Metoabl 3y0OoHape3aHus, MHCTPYMEHT.

40. Cxema Hape3anus 3y0uaThix kojiec. OCHOBHBIC IBHIKEHUSI.

41. lllnudopanue. AOGpa3rBHBIC MaTEPUAIIBI.

42. Bunel numndoBanus. OCHOBHBIE TBMKECHUS TPHU IUTH()OBAHHH.

43. Texnonorus cBapku. CriocoObl CBapKH.

44. TexHOJIOTHS TIPOU3BOJCTBA PE3MHOTEXHIUUECKUX U3ZCITHI.

45. Otnenounbie MeTOIbI 00paboTku. MX posb B oOecrieueHnn KauecTBa JIeTalleH.

46. Torkoe numdoBaHue, TOUCHHE, XOHWHTOBAaHHUE (CXeMbl 00paOOTKH, PEXKHUM pe3aHUs, KaueCTBO
IIOBEPXHOCTN).

47. loBonka. Cynep@uHHUIIMPOBAaHKE. YTIPOUHEHHE TTOBEPXHOCTEH JIeTaneu.

48. MeTposiornyeckue  OCHOBbI  JUCHMIUIMHBL.  OlEeHKa TOYHOCTH  00paOoTkM  jeTaineit
CTaTUCTHYECKUMH METOAMH.

49. OmpeniesnieHue HACTPOEUHBIX pa3MepoB MpH 00paboTKe, BEIOOp MeToja oOecreyeHns 3aJaHHbIX
apaMeTpOB TOYHOCTH MPHU COOPKE MAIITHH.

50. KauectBo mpoaykuuu. P@opMupoBaHHE MOKa3aTeled KauecTBa IMOBEPXHOCTH TeN BpallleHHs.
[Toka3zaTenu KauecTBa U3IEIUS, TETAIH.

51. HanmexHOCTh, IONTOBEYHOCTH, Pab0TOCIIOCOOHOCTD, OE30TKa3HOCTb.

52. TeXHUKO-PKOHOMHUYECKHE pacueThl P 0OOOCHOBAHUU TEXHOJIOTHUYECKUX PEIICHUH

7. PekoMeHayeMas juTeparypa

7.1. Ocnosnasn numepamypa

1.1100 peo. Apzamacosa b.H. MatepuanoBeieHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEePHAIIOB. —
M.: MI'TY um. H.D. Baymana, 2009. — 460 c.

2.Cunoman I'' M. MarepuanioBeaenue. — M.: M3natenbckuii eHTp «Akagemusi», 2008. — 335 c.

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

7.2. /lonoanumenvhas aumepamypa

4. Jlanvckuii A.M. u op. 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.
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7. I1oo peo. M.JI. bepwmeiina, A.I'. Paxwumaoma. MeTtamioBeieHUE U TepMUYecKas 00padoTKa
cranu. — M.: Metamnyprus, 2001, - 393 c.
8. 1100 peo. A.C. 3ybuenko. MapodHuk crajieit u cruiaBoB— M.: MammuHoctpoenue, 2003, - 783 c.

7.3. Memoouueckue ykazanus

1. MarepuanoBeaenue. MarepualoBeieHHE M TEXHOJIOTUS KOHCTPYKIMOHHBIX MAaTepUalIOB:
Y4eOHO-MeToInYeckoe MocoOMe K BBINOJHEHUIO TMPAKTHUYECKUX M CAMOCTOSITEIBHBIX padoT. /
P.M.Tpubynckas. — [lerponaBinobck-Kamuarckuii: Kamuarl TV, 2014. — 132 c.

2 TexHOIOTUS! KOHCTPYKIMOHHBIX MaTepHajIoB. YUeOHO- METOANYECKOE TTOCOOUE /ISl CTY/ICHTOB
OYHOW W 3aouyHoW ¢opm oO0yuyeHus./ TpuOyHckas P.M., 3BonapeBa O.B. — IlerpomaBioBck-
Kamuarckuii: Kamuarl TV, 2013. — 144 c.

8. Ilepeuenns pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«UHTEPHEeT»

1.bubnnoreka EguHoe okHO nocTyma K oOpa3oBaTeNbHBIM pecypcaM [DJIeKTpOHHBIH pecypc]. —
DiekTpoH. aaH. — Pexxum mocryma: http://window.edu.ru/window/library. — 3ari. ¢ skpana.

2.®enepanbHast ObC «EanHoe okHO AocTyma kK 06pa3zoBaTesibHBIM pecypcam» — URL:

http://window.edu.ru

3.DnektponHas 6ubnuoreka. IutepHeT-npoekT «Briciiee obpazoBanue». [DNeKTpOHHBIN pecypc]. —

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

brary_economic_finance.html— 3aru. ¢ sxpana.

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

5.0nexkrpoHHo-0MOMMOTEeYHAast cucteMa «eLibrary»: [QnekTpoHHsIi pecypc]. - Pexum goctyna:

http://www.elibrary.ru

6. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opunmanbHeIii 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") ¢paxymnerera MT (MammmHoctpoutenbabie TexHonornn) MI'TY um. H.D. baymana,

MockBa

9. MeToauueckue YKazaHus IJist oﬁyqamumxcn M0 OCBOCHHIO JUCIUITIMHBI

Mertoaurka mpenojaBaHus JaHHOW AMCLUUIUIMHBI IPENoiaraeT YTeHue JIEKIUH, IpoBeieHne
71a00paTOPHBIX 3aHATHUI, TPYNIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTALUMN MO OTAENIbHBIM (HauOosee
CIIO)KHBIM) cHenu(pUUecKuM mpobdiaemMaM TUCHMIUIHHBL. [IpegycMoTpeHa camocTrosTenbHas paboTa
CTYACHTOB, a TAaKXC IPOXOKACHHUEC aTTCCTAIMOHHBIX ACIBITAaHUH HpOMG)KyTO‘IHOfI aTTecranumuu
(7x3ameH).

Jlekyuu TOCBAIIAIOTCS PACCMOTPEHUIO HamOOJiee BaXKHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
KJaccu(UKaluu ¥ CBOMCTBAaX MarepuanoB. B xozxe jekmuii oOydarommmcs cieayeT MOATOTOBUTH
KOHCIICKTHI HeKHHfII KpaTKoO, CXEMAaTU4HO, IMOCICAOBATCIbHO (1)I/IKCI/IpOBaTB OCHOBHBIC ITIOJIOKCHU A,
BBIBOJIbI, (DOPMYIHPOBKH, OOOOIIEHHUS; MMOMEYaTh Ba)KHBIE MBICIH, BBIACIATH KIIOYEBHIE CIIOBA,
TCPMHUHBI; IMPOBEPATH TCPMHHBI, ITIOHATHUA C IMOMOMIBIO 3HHI/IKJ’IOH€)II/II>1, CJ'IOBapeI\/'I, CIIPaBOYHHUKOB C
BBIMUCHIBAHUEM TOJIKOBAaHUI B TeTpajb;, OOO3HAYUTH BONPOCHI, TEPMHUHBI, MaTepHan, KOTOPHIH
BBI3BIBACT TPYAHOCTHU, IOMCTUTDb U IMONBITATHCA HaWTH OTBET B peKOMeHHyeMOﬁ JUTEparype. Ecmm
CaMOCTOSITENIHO HE YAaeTcsl pa3oOparbcs B MarepHale, HeoOXOAUMO c(hopMyaupoBaTh BOIPOC U
3a7aTh MPEToIaBaTeNI0 Ha KOHCYIbTAINH, Ha JJAOOPATOPHOM HJTH HA MTPAKTUYECKOM 3aHITHH.

I]envro nabopamopnozo 3anamus sBISETCS NPUOOPETEHHE 00YYAIOIMMHCS ONBITA PELICHUS
y4eOHO-MCCIEIOBATEbCKUX M pPEaJbHBIX IPAKTUYECKMX 3aJad Ha OCHOBE H3YYEHHOTO
TEOPETUYECKOT0 MaTepuaia; 3KCIEPUMEHTAIBHOE TMOATBEP)KICHHE M IpPOBEpKa CYIIECTBEHHBIX
TEOPETHYECKHX TOJIOKECHUH, YMEHHE PeIIaTh MPAKTUUECKUE 3aTaUH.
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10. KypcoBoii npoekTt
He npenycmotpen

11. Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMBbIX NPH
OCYyLIeCTBJICHMH 00pa30BaTeJILHOI0 NMPoLecca Mo JUCHUILUINHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX B 00pa30BaTeIbHOM NpoLecce: o
AIIEKTPOHHBIEC 00pa30BaTeIbHbIC PECYPCHI, MPEICTABICHHBIC B paboyveii mporpamMmme;

® WCIIOJIb30BaHUE CIIalI-TIPE3CHTAIHIA;

® WHTEPAKTUBHOE OOIIECHHE C OOYYAIOIIMMHKCSA U KOHCYJIbTHPOBAaHHE MOCPEICTBOM PECYPCOB CETH

Wureprer (obmienne Ha popyMax, B COLUATBHBIX CETAX, OCPEACTBOM JIEKTPOHHOM MOYTHI)

IlepeyeHb MporpaMMHOro odecreyeHus, UCMOJIb3yeMOro B 00pa3oBaTeibHOM Ipolecce: ®
TEKCTOBBIE, TaOIMUYHBIC U rpadudeckue peaakTopsl makera Microsoft Office;

® [IPOrpaMMbl MMOATOTOBKU M IPOCMOTPA MPE3CHTAIHIA;

® UHTEpHET-Opay3ephl;

® [IOYTOBBIC KIIUCHTHI (MPOrpaMMbl OOMEHA JIEKTPOHHOM MTOYTOM);

Iepevenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM:

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

e cCIpaBOYHO-TIpaBoOBas cucrtema «[apant» http://www.garant.ru/online

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

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

12. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHune JUCHUIINHbI
s mpoBeneHHs] J1a0OpAaTOPHBIX pPabOT HCIHONB3YIOTCS CIENHUATN3UPOBAaHHAS J1IabOpaTOpHs
«Martepuanosenenue»1-204

- KOMITJIEKT y4eOHO-HArJISIHBIX TOCO0Ui «MaTepuanoBeicHUeY,
- 00beMHBIE MOJIETTH METAIUTMYECKON KPUCTAJUTMUECKOM PEeIIeTKH;
- 00pa3ibl METAIIOB (CTANIM, YyT'yHA, IBETHBIX METAJJIOB U CIIJIAaBOB);
- 00pa3ibl HEeMETAJUIMYECKUX MaTepPHAaIOB.
-O6opynoBanue 1a00paTOPUH M pabOUUX MECT JIAOOPATOPHH:
DNEeKTPOHHBIM MUKPOCKOII
ATacel MUKPOCTPYKTYpP METAJJIOB U CIJIABOB

TBepmoMep A1t UCIIBITAHUS TBEPJOCTH MeTaInIoB 110 MeToxy Poksemna TK-2, bpunenns

Hedexrockomn

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

CTeHbl 2IIEKTPOpPaaAMOMaTEPUAIOB

Mertamiorpadudeckue MUKPOCKOIIBI

[InudoBanbHble CTAaHKH

MydenbHas neus

CymmnbHbIi mkad

Marepuansl Uil NPUTOTOBJICHUS MuUKpouutndoB (HaxnayHas Oymara, macta [ oiin,
PEaKTUBBI JUIsl TPABJICHUS
Habopbl HHCTPYMEHTOB: pe3Iibl, CBEPJIa, METYUKH, (GPe3bl U Jpyrue. YTIOMEpsI.
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Jlono/iHeHMs 1 U3MEHEHUs B padodeil mporpamme 3a / y4eOHBbI 1o

B pabouyro mporpammy Mo AHUCHHUIUIMHE JUIsL crienraibHOCTU (Tei)
BHOCATCSI CIICYIOIINE TOMOJHEHHS M U3MEHEHMUS:

I[OHOJIHGHI/I?I 1 U3MCHCHUSA BHEC

(momxnOCTh, @.1.O., moamnuce)

Pabouas nporpamma MepecMOTpPEHA u 0J100peHa Ha 3acelaHun Kadeapsl
« » 20 I.

3aBenytouuii kadeapoit

(monmucek)
(®.1.0.)
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