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1. Hesan 1 321241 y4eOHOM TMCUUIIIMHBI

Hucuunnuna «MatepuanoBeqeHUe W TEXHOJIOTUS KOHCTPYKIMOHHBIX MAaTepUajoB)
spisiercss  gucnuiumHor  cnemmanuzanimn  ®I'OC BO  (B1.0.20),  dopmupyromieit
Mpo)eCCHOHANIBHYIO TIOATOTOBKY HWHXKEHEpa 1o crhenuaibHocTH 26.05.06 «OkcmmyaTarus
CYJIOBBIX YJHEPTETUYECKUX YCTAHOBOK.

Hucuunnuna «MatepuanoBeeHUe W TEXHOJIOTUS KOHCTPYKIMOHHBIX MAaTepUajoB)
SIBIISIETCSI 0053aTEIHLHOM B MPOLIECCE MOATOTOBKU HHKEHEPA-CYyIOMEXaHUKA.

L]envio mpeniofiaBaHus SIBISIETCS [MO3HAHUE MPUPOJBI U CBOMCTB MaTepHalioB, CBS3b
MEXKIYy HMX COCTaBOM, CTPYKTYpOH U CBOWCTBaMH, 3aKOHOMEPHOCTH WX H3MEHEHHS TIpH
TEIUIOBBIX, XWMHUYECKUX, MEXaHHYECKHX, OJCKTPOMArHUTHBIX, PAJAMALUOHHBIX U JPYIHX
BO3JICHCTBUSAX, a TAKXKE METOJIOB UX YIPOYHEHUS sl HanOoee 3pPEeKTUBHOTO UCIOIL30BaHUS
B TEXHUKE.
OCHOBHBIMU 3a0ayamu TACUUTITAHBI SIBISIOTCS

e u3yuyeHuEe (PUINYECKON CYIIHOCTh SBJICHUN, MPOUCXOAAIIMX B MaTepuaiax IpH
BO3/ICIICTBUM, HA HUX PA3JIUYHBIX (DAKTOPOB B YCIIOBHUSAX IMPOU3BOJICTBA U IKCIUIyaTallUd HX
BIIMSTHUE HA CTPYKTYPY M CBOHCTBA MaTepPUAIOB;

® I3y4yeHUE 3aBUCUMOCTU MEX/y COCTAaBOM, CTPOCHUEM M CBOMCTBAMU MAaTEpPUAIIOB;

® W3yuyeHUE TEOPUUM M TMPAKTUKH PATMYHBIX CIIOCOOOB YIPOYHCHHS MATEPHAJIOB,
00eCreYnBarOIINX BBICOKYIO HAJCKHOCTh M JIOJITOBEYHOCTH JICTAICH MAaIllMH, MHCTPYMEHTa U
JIPYTUX U3IEIUM;

® U3y4eHUE OCHOBHBIX T'PYIIBI METALIMYCCKHX M HEMETAUTMYCCKHX MaTepUaloB, MX
CBOICTB 1 00JIACTH PUMEHEHHUS;

® W3y4yeHHE OCHOBHBIX CIIOCO00B (HhOopMOOOpa3OBaHMsI MaTEpHUAIOB, CBapOYHOTO
MIPOU3BOJICTBO.

B pe3ynbraTe u3yueHus: AUCUUILINHBI CTYACHT JOJIKEH:

3Hamb:

® CTPOGHHE M CBOICTBAa KOHCTPYKIIMOHHBIX U OKCIUTyaTallMOHHBIX MAaTEpUasoB,
NPUMCHSIEMBIX TIPH PEMOHTE, OJKCIUTyaTallid W TEXHUYCCKOM OOCITYXKMUBAaHUH, CYIHOCTH
SBIICHUH, MPOUCXOIAIINX B MaTepUajaxX B YCIOBUSAX IKCILTyaTaIllUU H3IEIHs;

®COBPEMEHHBIC CIIOCOOBI TIOMYYSHHUS MaTepUajoB M U3JSIHA W3 HUX C 3aJaHHBIM
YPOBHEM 3KCIUTYaTaIlIHOHHBIX CBOWCTB;

- cmocoObl TONyuyeHHUsi 3aroTOBOK, CBapOYHOE MPOU3BOJICTBO, TEXHOJIOTUYECKUE
nporiecchl (opMooOpa3zoBaHus, 00pabOTKYy METAILIIOB PE3aHUEM.

ymemy:

® AHAITM3UPOBATh CTPYKTYPY M CBOHCTBA MaTePHAIIOB;

® BRIOMPATh PEKUMBI: TEpMUYECKON 00paboTKU

® Ha3HAYaTh CHOCOOBI TONYYEHHS 3arOoTOBOK U TEXHOJOTHYECKHE IapamMeTphl
MeXaHUYECKO 00paboTKu

® MIPOBOJIUTH BHIOOP MaTepHwasioB AJisi 00eCredYeHHuss PEMOHTa, C YYEeTOM UX CBOWCTB U
napaMeTpoB.

IIpuobpecmu nagoixu:

® IPaBUIILHOTO BHIOOpA MAaTEPHATIOB C TPEOYEeMbIM KOMITJIEKCOM CBOMCTB;

® HA3HAYCHUS TEXHOJOTHYCCKHMX METOJO0B OOpa0OTKH MaTepHaioB JUISl TOTyYCHHS
TpeOyeMBIX IKCIUTYaTallHOHHBIX CBOWCTB.

2. TpeboBaHusl K pe3y/ibTaTaM OCBOEHUS TUCIUIIMHBI

[Iporiecc w3yueHus: MUCIUIUIMHBI HaIpaBjiieH Ha (GopMHUpOBaHHE TPO(HECCHOHATBLHBIX
KOMITETEHIINH:
o0owenpogheccuoranbhvie KOMnemeHyuu



OIIK-2 —

[InanupyemMble pe3ysbTaThI

CIIoco0eH NPpUMCHATL CCTCCTBCHHOHAYYHBIC H O6H.I€I/IH)KGHepHI>Ie 3HaHH,
AHAJIMTUYCCKHUEC METO/IbI B HpO(l)eCCPIOHaJIBHOI;’I JACATCIBHOCTH.

06Y'-ICHI/I$I Inpu  HU3Yy4CHUU OUCHUIIIHNHBI,

COOTHCCCHHBLIC C

INIAaHUPYEMBIMU  PE3YyJIbTaTaMH OCBOCHHUSA 06p330BaTeHBHOﬁ mporpamMmbl IIPpEACTABIICHEI B

tabnuue 1.
Tabmuna 2
[Mnanupy | Kog n HammeHOBaHMe [Tnannpyemsbiii pe3yabTaT 00y4eHHs Kon
eMble MHIMKATOpa 0 TUCTIUTITHHE MOKa3aTess
pe3yibTaT JOCTHKEHHUS OCBOCHUS
Kon Bl npodeccnoHaNbHON
KOMIIET | OCBOCHUS KOMITCTEHIINT
eHnuu | oOpasoBa
TEJILHOUN
IporpamMm
BI
N -1lonk-2: 3HaeT 3HaTh:
OCHOBHBIE 3aKOHBI - CTpOEHME U CBOWCTBa 3 (OIIK-2)1
€CTECTBEHHOHAYYHBIX | KOHCTPYKIMOHHBIX U
JCIUIUINH, SKCILTYaTallHOHHBIX MAaTePHAJIOB,
@ CBSA3aHHBIE C MIPUMEHSEMbIX IIPU PEMOHTE, 3 (OI1K-2)2
£ | npodeccronanbHoi IKCILTyaTalliy ¥ TEXHUYECKOM
e JeATeIILHOCTBIO 00CITy’)KNBaHNY, CYITHOCTH SIBJICHUH,
2 MPOUCXOAIINX B MaTepUaliax B
2 YCIIOBMSIX DKCILTYaTalliy U3IEIIHs;
§ - COBPEMEHHBIE CIIOCOOBI MOTYYCHHUS
& MaTeprajoB U U3AETNi U3 HUX C 3 (OIIK-2)3
= 3aJJaHHBIM YPOBHEM JKCILTyaTAI[HOHHBIX
§ CBOICTB; 3 (OIIK-24
= -CBapOYHOE MPOU3BOJICTBO,
2 TEXHOJIOTHYECKHE MPOLECCHI
<E 00paboTKHy;
o -HOPMAaTHBBI TEXHUYECKOTO
2 00CIy)KHBaHUS U PEMOHTA.
)
5 HN-20nk-2: Brnageer YMmerh:
5 HaBBIKaMH - QaHAITM3UPOBATh CTPYKTYpY U cBoiictBa | Y(OIIK-2)1
OIlIK-2 5 MIPUMEHEHUS MaTepuasos;
L% OCHOBHBIX 3aKOHOB - OLIEHUBATh COCTOSHUE TEXHUUYECKUX VY (OIIK-2)2
= €CTECTBEHHOHAYYHBIX | CPE/ICTB;
g JIACIIUATLINH, - BBISIBIIATH TPUYMHBI 0TKa30B B pabote | Y (OIIK-2)3
= CBSI3aHHEIC B 000opy0BaHUS
% | npodeccronanbHolM - IPOBOJUTDH BHIOOP MaTepHajIOB AJIs VY(OIIK-2)4
é S| IeATENLHOCTH 06egnequI/m PEMOHTA, C Y4EeTOM UX
§ é CBOMCTB M ITapaMETPOB.
S &
2 ¢| UA-3onk-2:Ymeer Baangern: B(OIIK-2)1
8 3| mpuMeHATh OCHOBHEIE | -HABBIKAMHM IIPABUIBLHOTO BHIOOpA
é ,;[ 3aKOHBI MarepuaioB ¢ TpedyembiM komiuiekcom | B (OITK-2)2
Z 2| ecTeCTBEHHOHAYYHBIX | CBOHCTB;
= % JTUCLUIUINH, - HaBBIKAMHU Ha3HAYCHUS
g Z| ceazannble B | TEXHOJIOTHYECKUX MTApaMeTPOB
Z 5| npodeccronanbHoii 00pabOTKH MaTepHanoB AJIsl MOTyYeHUs
% g JeSITeIbHOCTH TpeOyeMbIX IKCITyaTalMOHHBIX
% § CBOWCTB.




2.1. Cnenudukanus MUHUMaJIbHOTO CTaHAAapPTa KOMIETEHTHOCTH B COOTBETCTBHH C
Koungenmmeit [ITHMB (ITpasuia 111/1 MK TITHB 78 ¢ nonpaBkamu, pazaen A-111/1)

Tabnuna 1
3HaHue, MOHUMAHKE U MeToast Kputepuu ayist
JIEMOHCTPAIUK | OLEHKH
Cdepa PO eCCHOHATILHEIC HABBIKH
KOMIIETEHTHOCTH KOMIIETEHTHOCTH | KOMIIETEHTHOCTH
Hannexaiee XapakTepUCTUKU U OTPaHUYEHHS Onenka [TapaMeTphl, BaXKHbIE
MCTIONIb30BAHUE | MATEPUAJIOB, HCIIOJB3YEMBIX TIPH pe3yIbTaToB s
PYYHBIX MIOCTPOMKE M PEMOHTE CyJIOB U [ToAroTOBKH: M3rOTOBJICHHUS
MHCTPYMEHTOB, | 060pyI0BaHHS. THIIOBBIX
CTaHKOB U XapaKTepUCTUKU ¥ OTPaHUIEHHS TIOJITOTOBKA B KOMITIOHEHTOB CY/IHa,
M3MEPHTENBHBIX | TIPOLECCOB, UCTIONB3YEMBIX JUIS MaCTEPCKHX ONIPENENSIOTCS
HHCTPYMCHTOB HU3TOTOBJICHHA U PEMOHTA. HaJIeKaluium
TSt CBoiicTBa U TaApaMeTpPbl, yIUTHIBACMbBIC obpaszom.
M3TOTOBJIEHHUSI IIPU U3rOTOBJIEHUH U PEMOHTE CUCTEM U Marepuan
eTanen u HUX KOMIIOHEHTOB. BeIOHpaeTCs
pEeMOHTa Ha MCTO,HI)I BBITIOJIHCHUA 6C3OHaCHBIX HaJIeKaluium
CyqHE peMoHTOB. Mepbl 0€30IacHOCTH, o0pa3om.
KOTOpBIE HEOOXOMMO IPMHUMATH ISt [Tpu M3roTOBIEHUN
oOecnieueHus 0e30MacHOM paboyeit coOJIro a0 TCs
CPEIbl M TS UCTIONb30BAHMUS PYYHBIX YCTaHOBIIEHHBIE
MHCTPYMEHTOB, CTAHKOB JIOTYCKH.
H3MEPUTEILHBIX HHCTPYMEHTOB. O6opymoBanue u
Hcnonb30BaHUe PyYHBIX HHCTPYMEHTOB, py4HbBIE
CTaHKOB U MHCTPYMEHTBI, CTAHKH
M3MEPHUTENBHBIX HHCTPYMEHTOB. ¥ M3MEPUTENIBHBIE
Hcnonbp3oBanue Pa3INYHbIX HWHCTPYMCHTBI
M30JIIMOHHBIX MATEPHAJIOB U YIIAKOBKH. HCTIOJB3YHOTCS
HaJIEKAIHM U
6e30macHbIM 00pa3oM.
Meps1 0€30MaCHOCTH, KOTOPBIE
HE00X0IUMO Ornenka Mepsbi 6e30macHOCTH
MIpUHUMATH JJIA pEMOHTa " | pE€3yJIbTaTOB IIPUMCHAIOTCA
TEXHUYECKOTO 00CITy)KMBaHUs, BKIOYas | [1oAroToBKu: HaJIEKAIAM
0e30MacHyl0  M3OJHMI0  CYIOBBIX obpazom.
MEXaHH3MOB U OOOpYZOBaHHs IO | TIOATOTOBKA B WHCTpYMEHTBI 1
BBIJAUM TEPCOHANY pa3spelleHds Ha | MacTEPCKUX 3aIracHbIE YacTy
Texnuueckoe paboTy ¢ TakAMH MEXaHU3MaMd U BBIOUPAIOTCS
obemyRMBaRUE | (GonyrioBanmeM. HaUIeKaIIM
1 PCMOHT Hapnexampe HayaubHblE 3HAHHS U o6pazom.
CYAOBBIX HAaBBIKU PAbOTBI C MEXAHU3MAMHU. PazGopka, ocMoTp,
MCEXaHUSMOB U | Texgyyeckoe 0OCTyKUBAHHE U PEMOHT, PEMOHT 1 cOOpKa
0BOPY/IOBAHUA. | 1axye kak pasGopka HACTPOIKA H cOOpKa 000pyI0BaHUS

MEXaHU3MOB H 000pyTOBaHMSL.
Hcnons3oBanne HaJJIeXKaInX
CTICITUATN3UPOBAHHBIX HWHCTPYMEHTOB H
M3MEPUTEIHHBIX PUOOPOB.

[IpoekTHBIE XapaKTEpUCTHKU W BBIOOD
MaTepHuasoB, HCIIOTB3YEMBIX pu
HM3TOTOBJICHUH 000PYTOBAHUS.

UteHue uepTe:xkel U CIPaBOYHUKOB,
OTHOCSIINXCS K MEXaHU3MaM.

MIPOU3BOAATCS B
COOTBETCTBHH C
HACTaBIICHUSIMH H
XOpOIIEH MPaKTUKOM.
Bgon B
JKCIUTyaTalHIo [ocie
peMoOHTa B paboune
WCHBITAHUS
TIPOU3BOJSATCS B




COOTBETCTBHH C
HACTaBJICHUSMHU U
XOpOILIEH MPAKTUKOM.
Marepuansi
BBEIOMPAFOTCS
HaJJIeKaAIUM
o0Opa3om

3. MecTO IMCUMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOM POrpaMMbl

VYuebnast mucummumHa b1.0.20 «MarepuanoBeeHne M TEXHOJIOTUS KOHCTPYKIIMOHHBIX
MaTepHaoB» SABISETCA NUCLUIUIMHOM 00s3aTenbHON 4acTH B CTPYKType 00pa3oBaTelbHOM
IPOrpaMMbl, HEMOCPEICTBEHHO CBf3aHa C TaKUMU JUCLHUIUIMHAMHU, Kak «TexHomorus
TEXHUYECKOro OOCITyXKMBaHUA M peMOHTa cynoB», «CynoBble JBUTaTeNId BHYTPEHHETO
Cropanus», «Jleranm mMamvH U OCHOBBI KOHCTPYUpPOBaHUs», «MeTposiorus , CTaHJapTU3auus u
ceprupukanms», «OOmas 3JIEKTPOTEXHUKA M 3JIEKTPOHHMKa», «CyJIOBble XOJIOAUIIbHbIE
YCTAaHOBKH U CUCTEMbI KOHAUIIMOHUPOBAHUS BO3AYyXa» U JIp.

3HaHUs, YMEHUS U HaBBIKU, MOJy4YE€HHbIE OOYYAIOUIMMUCS B XOJI€ U3YUEHUS JUCLUIUIUHBI
«MarepuanoBeieHUE U TEXHOJOTUS KOHCTPYKLUMOHHBIX MAaTe€pHalioB», HEOOXOAMMBI IS
HNOJArOTOBKM M CJaud TOCYJapCTBEHHOIO 3K3aME€Ha, a TakXe JUIl IHOJArOTOBKM BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThI.

4. Cogepxanue TUCHUILINHBI
4.1 Temamuueckuii nian OUCUUNIUHbL

oyHas gopma 0dyueHus
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3 cemecTp
Pa3znen 1. ATOMHO-KPHCTALINYECKOE Ompoc,
CTpPOeHUE BellecTBA 6 4 4 2 JIb*,
Tect*
Tewma 1: Benenue. Kpucraminueckoe 1 Ompoc,
CTPOCHHE METAJIIOB. Tect*
Tewma 2: ®opMupoBaHue CTPYKTYPHI Omboc
MeTalljia P KPUCTAIUIH3AIIHH. 1 P .
Tect
Tema 3: ®a3pl U CTPYKTYpa B
Ompoc,
METAJTMYECKUX CIUIaBax. 1 2 1 Tecr*




Tema 4: ®opmMupoBaHue CTPYKTYPHI
CILIIABOB npg KpIP)ICTannmaupHyH. P 1 1 Ormpoc,J1
bB*, Tect
Paznen 2. ledopmanus u Omnpoc,
pa3pyliieHHe MeTaLI0B. 6 4 2 2 JIb*,
Tect*
Tema 1:Mexanuyeckue CBONCTBA Ormpoc,
METaJUIOB 1 1 JIb*
Tecr*
Tewma 2: Buapl HanpspKeHUH, yopyras u Ompoc
TutacTryeckas aedopmManys MeTanIoB. 1 1 TeI;T*’
Paznen 3. /Kesie30 u cijiaBbl Ha ero Ompoc,
OCHOBeE 12 8 6 4 JIB*,
Tect*
Tema 1: KommoneHTHI 1 ¢a3bl B
CHCTEMeE KeIJle30-yTIePOo. 1 Onpoc,
Tect*
Tewma 2: Jluarpamma coCTOSHUS
meneao—iMeﬁmT. 1 2 Onpoc,
Tect* P3
Tewma 3: Uyryn Omnpoc,
2 1 Tect*
JIb*
Tema 4: Ctanu. CTpyKTypHBIE KIacChl Ompoc,
JIETUPOBAHHBIX CTAJICH. 2 1 Tect*
JIB*
Pasnen 4. OcHOBBI TeOpUH 12 8 8 4 Omnpoc,
TepMHU4eCKOii 00padoTKM cTAIH Tect*
Tewma 1: IlpeBpaiienus B cTayiax MOpu 5 1 Omnpoc,
HarpeBe M OXJIKJICHUN Tecr*
Tema 2: TexHONMOTUSA TEPMUUECKON 3 2 Omnpoc,
00paboTKH Tect*
Tema 3: TexHOTOTHSI XUMHKO-
N . Omnpoc,
TEPMUYECKOH W TEPMOMEXaHHUYECKON 3 1
Tect*
00paboTKHn
Bcero 3a cemectp 36 24 20 12
3AYET — 3 cemecTp
4 cemecTtp
Pazaen 5. [IBeTHBIE CIIABBI 27 12 4 15
Tema 1: Menp 1 CIuTaBel Ha €€ OCHOBE Ompoc,
4 JIb*
Tect*
Tema 2: ATOMUHH ¥ CIIJIaBBI HA €T0 4 Ompoc,
OCHOBE Tect*
Tewma 3: CruiaBel Ha OCHOBE MarHus, 4 Omnpoc,
THUTaHa Tect*
Tema 4: AHTU(PUKITUOHHBIE CTUTaBbI Ompoc,
3 JIb*
Tect*
Pazgen 6. MaTepuaJibl M CIUIABBI € Omnpoc,
0CcO0bIMH CBOlicTBaMH 21 6 2 15 JIb*
Tect*




Tema 1: MaTepuansl BBICOKOH Onpoc,
IPOBOJIMMOCTH U BBICOKOTO 2 7 JIB*
COIIPOTHBIICHHUS Tect*
Tewma 2: Maruutotsepasie 1 Omnpoc,
MAarHUTOMSITKHUE CILIaBbI 2 8 JIb*
Tect*
Paznen 7. Hemetanainueckue 21 6 5 2 2 15 Ompoc,
MaTepHaJIbl Tect*
Tema 1:0co0eHHOCTH CTPOCHUS . 2 4 Omnpoc,
Tect*
Tema 2:TepMoIuTacTHYHBIE TTOJTMMEPHI 5 Ompoc,
Tect*
Tema 3:TepMopeakTUBHBIE TOTUMEPHI 2 6 Omnpoc,
(peakTorIacThl) Tect*
Pa3nen 8. Texnosnorus 43 8 8 10 10 | 15
KOHCTPYKIHMOHHBIX MATEPHAJIOB
Tema 1:OCcHOBBI CBapOYHOTO Ompoc,
MTPOM3BO/ICTBA. 4 3 Tect*
I13*
Tewma 2: OCHOBBI TUTEHHOTO 2 3
IPOU3BOJICTBA
Tewma 3: OcHOBBI 00paOOTKH METAIIIOB 2 4
JaBJICHHEM
Tema 4:00paboTKa METAIOB pE3aHUEM Omnpoc,
2 10 5 «
Tect*I13
Bcero 3a cemectp 108 51 17 17 17 | 21 36
Bcero 144 75 37 21 17 | 33 36
Ox3ameH - 4 cemectp.
* JIb — moaroroBka naboparopHoii paboTsl; TecT — MoAroToBKa K TECTUPOBAHHMIO.
3aounas popma ooyuenus
Taomuua 4
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Paznmen 1. AromMHO-KpHCTaTU4ecKoe Ompoc,
CTPOCHHUE BEILECTBA 18 1 0,5 - - 16 JIb*,
Tect*
Paznen 2. lepopmarius u pazpyuieHue Ompoc,
METAJIIIOB. 18 1 0,5 - 1 16 JIB*,
Tect*
Pazgen 3. XKene3o u cruraBel Ha ero Ompoc,
OCHOBE 20 4 2 2 6 JIb*,
Tect*
Pa3znen 4. OcHOBBI TEOPUH TEPMHUUECKON Omnpoc,
1 XUMHKO-TEPMHUYECKOI 00paboTKu 20 5 2 2 1 15 JIB*,
CTAJIH Tecr*
Paznen 5. l{BeTHbIe criiaBbl 10 - - 10




Pazgen 6. Martepuaisl U CIUIaBHI C Ormpoc,
0CcOOBIMU CBONCTBAMU 10 2 1 - 1- 8 JIB*
Tect*
Paznen 7. Hemetamnuueckue MaTepuansl Omnpoc,
18 1 1 - - 16 JIB*Tect
*
Paznen 8. Texuonorus Ormpoc,
KOHCTPYKITMOHHBIX MaT€pPHAJIOB 28 1 1 - 1 26 JIb*Tect
*
Bcero 144 16 8 4 4 119 9

JK3aMeH 2 Kypc

* JIb — moaroroBka naboparopHoii paboTsl; TecT — moAroToBKa K TECTUPOBAHHMIO.

4.2 Cooepotcanusn OucyuniuHbl
Pa3z[e.11 1. ATOMHO'KpI/ICTaJIIII/I‘-leCKoe CTPOCHHUE BEIIECTBA

Temal.l. BBenenue. Kpucraimueckoe CTpOCHUE METAILIOB.

Jlexyus
Paccmampueaemvie  gonpocul. [Ipenmer, weam W  3a7a4ydl  JAUCHUILIAHBI

«MarepuanoBe/iecHUE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTepuajoB». MecTo MUCHHUIUIMHBI B
cUCTEeMEe TeXHHUYeCKMX Hayk. CTpyKTypa, colepXaHuE€ JUCLUMIUIMHBI U €€ B3auMOCBS3b C
JIPYTUMU y4€OHBIMU JUCIIUTUIMHAMM.

OOmiasi xapakTepUCTHUKa U CTPYKTYPHBIE METOJbl MCCIENOBAaHUS METaIOB. ATOMHO-
KpUCTAJUTMYECKasi CTPYKTypa MeTaJUTOB. Jle(peKThl KpUCTAUIMUECKON PEIIETKH METaJlIOB;

Tema 1.2. DopMmupoBaHHe CTPYKTYpPbI METAJUIA IPU KPUCTAIU3ALINH.
Jlexyus

Paccmampusaemvie  6onpochi. ['oMoreHHass KpuUCTaJUIM3ALKA. I'ereporennas
Kpuctaiuzanus. DHeprus ['m66ca. Llentpsl kpucrammuzanuu. Poct kpucraminoB. CtpoeHue
METaJIJIMYECKOro cinuTKa. BennunHa 3epHa. Moaudunuposanue. [lonumopdHbie npeBpaiieHusl.
VYcnoBus MpoTeKaHus MPEeBPaLICHUMN.

Tema 1.3. ®a3bl U CTPYKTYpa B METAJUNINYECKUX CILJIABaX.
Jlexyust

Paccmampueaemvie  6onpocubi. TBEpable pacTBOpHl  3aMEUICHUS, BHEIPCHUS,
YIOPSAOYEHHbIE, HEYIMOPSIOUYEeHHbIE. YcCIoBHs 0Opa3oBaHHUs. XUMHYECKHE COEAUHEHMS,
MHTEpMETaNInYeCcKue, 3nekTpoHHble. Da3pl JlaBeca. CTpyKTypa CIIIaBoB.

Temal. 4. ®opMHUpPOBAHKE CTPYKTYPHI CIUIABOB MPU KPUCTALITU3ALINH.
Jlexyust

Paccmampueaemvie sonpocer. Tlpouecc kpuctammm3anuud U (pa3oBble NPEBpaIICHUS B
crtaBax. dnykryarnus KoHIeHTpanuu. BuamanmrerToBas cTpykrypa. [I[puHmmmn pasmepHoro u
CTPYKTYpHOTO COOTBeTCTBUA. [luarpammsel ¢a3zoBoro paBHOBecus. Jluarpamma cOCTOSHUS
CIJIaBOB, 00pa3yoINX HEOTPAHUYCHHBIE TBEPJIBIE PacTBOPHI JlmarpaMMbl COCTOSIHUS CILJIaBOB,
o0pa3yrommx OrpaHMYeHHbIe TBEPAbIE pacTBOpHL. JluarpamMmbl  COCTOSHUS — CIIJIaBOB,
KOMITOHEHTHI KOTOPBIX UMEIOT MOJTUMOP(HBIC TPEBPAIICHHUS.

JlaGopaTropHbie padoTsl pa3aena 1:

Jlabopamopnas paboma 1.2. Tema: «Mukpockonuueckuii Memoo uUcciedo8anus Memaiios u
cnnaeos. (Mukpoananus)».




Cooeporcanue 3anamus.

OCBOHUTH TEXHOJIOTHIO MPUTOTOBIIEHUS MUKPOILIU(OB, U3YYUTh MUKPOCTPYKTYPHI HUTU(HOB A0 U
1OCJ€ TPaBJICHUS MPHU TOMOLIM METAIOrpauyeckoro MHUKPOCKONA. YSCHHUTH MPUHIIMII
BBISIBJICHUSI CTPYKTYP U MIPAKTHUECKOE 3HAUCHHUE JAHHOTO METO/Ia.

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0anuil U camMu 3A0AHUSL NPUBOOAMC 6 YUEOHO-MEeMmOOUUecKoOM
nocoouu no oucCyuniuHe.

Koumponvnvie sonpocwi

1. Yto Takoe MakpoCTpyKTypa?

2. Kakumu crioco0amMu H3y4aroT MaKpOCTPYKTYpy?

3. Jns kakux mesed NpuMeHsIOT aHalIi3 MaKpPOCTPYKTYPhI?

4. Kak noarorasiuBaroT 00pa3iibl 411 MUKpOaHaau3a?

5. Kak BBISBISIOT: a) MAKPOCTPYKTYPY; 0) MAKpOCTPOEHHUE JIUTOTO CIIIaBa; T') BOJIOKHUCTOE
CTPOEHHE CTaJIH; /1) IIIyOUHY 3aKaJICHHOTO U LIEMEHTOBAHHOI'O CJI0€B?
61. Kakwue 3a1aun pemaroT ¢ HOMOIIbI0O MUKpOaHaanu3a?

7. CTpoeHue METaJuIOB U X CBOICTBA.

8. B deM 3akiro4aeTcs METOMKA IPUTOTOBICHUSI MUKPOILITU(OB?

9. Kakue peakTHBBI IPUMEHSIOTCS 17151 00paboTku numa?

10.Yto Takoe nmosmmophuzm?

11.Yto Takoe aHu30TpONHUS?

12.lehexThl KPUCTAIITMYECKOTO CTPOCHHUSI.

13.YcnoBus oOpa3oBaHus TBEPABIX PAaCTBOPOB.

14.0Oxapakrepu3syiiTe IBTEKTHUECKOE IPEBPAIIICHHUE B CIUIaBaXx.
15.0xapakTepu3yiiTe 3BTEKTOMIHOE MPEBPAIICHUE B CIUTaBaX.

Jlutepatypa [1,2,3]

Paznen 2. lepopmanusi u pa3pyumieHue MeTaLI0B.

Tema 2.1. ledbopmanivs 1 pa3pylieHne METAIIOB.
Jlexyus

Paccmampueaemvie sonpocai.
Buapl HanpsbkeHui, ynpyrasi ¥ riactuueckas aedopmariis MeTauioB. TekcTypa aegopMaiiui.
JedopmanimoHHOe  YIpOYHEHHE MOJUKPUCTAIIMYECKOro Merauia. CBepXMIacTHYHOCTD,
CBepXIUTacTHUeCKas CTpyKTypHas nedopmarusi. Pazpymenue metamio. TpaHCKpUCTAUIMTHOE U
MHTEPKPUCTAIUNIUTHOE paspyllieHne. XJIaJHOJIOMKOCTb, KPUTHYECKasi TeMIlepaTypa XpPYIKOCTH,
MOpOT  XJIAJIHOJIOMKOCTH. BiusHmHe HarpeBa Ha CTPYKTYpY AehOPMHPOBAHHOTO METaIa.
BosBpar, nonuronusaius, nepeKpucTauin3anus. XonaoaHas u ropsdast qedopMarius.

Tema?2.2. MexaHn4ecKue CBONCTBA METAIIJIOB
Jlexyust

Paccmampueaemvie sonpocei.
OO01mas xapakTepuCTHKa MEXaHUYECKUX CBOWCTB. KOHCTpYKTHBHAs MPOYHOCTh METANTUYECKUX
MarepuajoB. MeXaHH4YeCKHe CBOMCTBA, ONpEEIseMble IPU CTATUYECKUX HAarpy3skax Ha
pacTspKeHue, cxaTHe, U3ruo, BA3KOCTh paspylieHus. TpenmHocToiikocTs. TBEPAOCTS METANIOB
no Pousksemny, bpunemmno, Bukkepcy. Mukporsepnocts. lcnblTaHus NpU JUHAMHYECKUX,
LIUKINYECKUX Harpyskax. Ilopor XmamHONIOMKOCTH. Y CTalOCThb, BBIHOCIMBOCTB, JKHBYYECTb.
W3nammBanue MeTauioB. MeToabl UCIIBITAHUS HA U3HOC.



Jlabopamopuwie pabom pazoena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooepoicanue 3anamust.

W3ydyeHne MeETONOB ONpeAeseHuss TBEpPAOCTM Ha TBepaoMepax Poksemna, bpunenns,
NpUOOpETEeHUE HABBIKOB IOATOTOBKH IMPUOOPOB U 00pa3loB i H3MEPEHHUS TBEPIOCTH,
CpaBHUTEJbHAS OLICHKA PA3JIMUHBIX METO/IOB U3MEpPEHUs TBEpAOCTH. [10ATOTOBUTH TBEpIOMEPDI
K TIpOBeICHHUIO u3MepeHuil. Jjis kaxmoro oopasna cHATh He MeHee 10 moka3aHWil TBEPAOCTH.
OO0paboTraTh TOKa3aHUs COTJIACHO METOJIUKE.

Camocmosmenvras paboma noo pykosoocmeom npenooagamens (CPII)
Ilpumepvr npaxmuyeckux 3a0aunuii U camu 3A0aHUSL NPUBOOSIMCSA 8 YYEeOHO-MemoOUUeCKOM
nocoouu no oucyuniuHe.

Koumponvhvie gonpocwi

1. Ha3oBute criocoObl onpezieneHust TBEpIOCTH.

2. KakoBa pa3MepHOCTb TBEPJIOCTH, ONPEAEIAEMON pa3IuUHbIMU METOAAMU?

3. Ilo xakoil Gopmyiie onpeneNnsaroTcs Yuciaa TBEPIOCTH NPU UCIBITAHUU METaljIa 10 METOJIaM
bpunemnns, Poxsemna, Bukkepca?

4. Kak mpoBOAUTCS UCIIBITAHKE HA TBEPOCTh Ha mpudope Poksermna?

5. Onpenenurte npuOIMKEHHO MPOYHOCTD CTaNU, UMeromiel TBepaocts 41 HRC.

6. Ilo manHBIM YHClIaM TBEPAOCTH HalauTe camblii TBepabld metait: 4 440 HB, 52 HRC, 71
HRA.

7.0mnpenenute TBEPAOCTh MeTajimdeckoro odpasmna no Bukkepcy, ecnu npu Harpyske 98 H
HOJYYUTCS OTIIEYATOK C JUIMHOM nuaroHanu 0,21 MM. MOXXHO JIu TBEpAOCTb JJaHHOTO o0pa3la
U3MepuTh Ha npubdope bpunemnnsa?

8. I3MeHeHue CTpyKTYpHI CIUIaBa IIPU BO3BPATE.

9. 3MeHeHue CTpYKTYpHI CIUIaBa MPU NOJUTOHU3ALMH.

10 TemnepaTypHbIil TOPOT MEXKAY ropsiueid ¥ X0J0JHON MIIaCTUYECKOH eopMaIHsIMH.

Jlutepatypa [1,2,3]
Pazpgea 3. ’Kese3o u cniiaBbl HA €ro OCHOBE

Tema 3.1Kene30 U CIUIaBEI HA €T0 OCHOBE
Jlexyus

Paccmampusaemvie sonpocul.
Kowmmonentsl u as3el B cucteme kene3o-yriaepos JuarpamMmma COCTOSIHUS KeIe30-IIeMEHTHT.
®da30Bble U CTPYKTYpHBIC W3MEHEHHUS B CIUIABAaX JKEJE30-IIEMEHTHT IOCIE 3aTBEPICBaHUA.
[TpeBparenus ¢hepputo - KapOUIHON CTPYKTYpHI B aycTeHHUT. M30TepMudeckoe mpeBpalieHue
aycrenuta. llepauTHOe mpeBpamieHHe. TepMOKMHETHYECKHAE TUarpaMMbl IEPEOXITAKICHHOTO
aycTeHuTa. BiusiHue yriepo/a ¥ MOCTOSIHHBIX MpUMeECeii: KpeMHHUs, Maprasiia, cepsl u ¢ocdopa
Ha CBOICTBA CTalIN

Tema 3.2 Uyryn
Jlexyust

Paccmampueaemvie eonpocur.
Cepriii u Oenbiit uyrynel. CtpykTypa: ¢dopma TpadUTOBBIX BKIIOUEHUH, MeTauIMYecKas
Matpuia, ¢dochumnas sBTekTHKa. DepputHbIe, (QEPPUTO-TIEPIUTHBIC, MEPIUTHBIC UYYTYHBHI.
MonudunupoBansbie, aHTU(GPUKIIMOHHBIC UyTYHBI. CBONCTBA, TPUMEHEHUE.
Bricokonpounbie uyryHbl. TexHomorus nonyuyenusi. CTpykrypa, CBOMCTBa, npuMeHeHne KoBkuii
gyryH. Texuomorus rpadurusupyromero omxkura. CTpyKTypa, CBOWCTBa, MPUMECHEHHE



CrenuanbHble YYTyHBl KapOCTOMKHE, >XapOMpPOYHbIe, KOPPO3HMOHHOCTONKHUE, ayCTEHUTHBIE.
CTpyKTypa, CBOMCTBA, IPUMEHEHHUE.

Tema 3.3 KoncTpykuuoHHble cTaiu. CTPYKTYpHbBIE KJIACCHI YIJIEPOAUCTBIX M JIETUPOBAHHBIX
CTaJIeH.
Jlexyust

Paccmampueaemvle éonpocwi. Knaccugukanust crajieil mo coctaBy, CTPYKTYpe, KaueCTBY
U Ha3HAYEHUIO. YTIEpPOAUCThble CTald OOBIKHOBEHHOIO KauecTBa, KayeCTBEHHbIE U
BBICOKOKaYeCTBEHHbIC. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE CTad. Jlerupyroimume >JeMEHTHI B
cTayid. BnusiHue nerupyromux 3J1eMeHTOB Ha OJUMOp(HbIE MPEeBpaLeHHs] U CBOMCTBA CTaJIeH.
CTpyKTypa U CBOWCTBA JICTUPOBAHHOTO (eppuTa M aycTeHHTA. M30TepMHUecKOe MpeBpalieHue
ayCTEeHUTa B JIETUPOBAHHBIX cTasiX. CTPYKTYypHBIE KJIaCChl JIETUPOBAHHBIX cTayieil. CBoiicTBa U
MIpUMEHEHUE.
Ilpakmuueckan paboma pazoena 3

Ipaxmuueckas paboma 3.1. «AHanu3z ouazpammol sxene3o- yeiepooy

Cooeporcanue s3anamus. VI3yduTb JUHUM, TOYKM M OOJACTH JMArpaMMBbl JKeJe30-
LHEMEHTHUT, ee (a3l U CTPYKTYpbI; MpPEBpallleHHUs] B CIIaBaX C Pa3IUYHBIM COJIEp:KaHUEM
yriepojia Mpu HArpeBaHWM M OXJIAKIEHUHU; npuMeHeHue (a3 ['mOOca u mpaBuia OTPE3KOB.
Brerueptuth auarpammy  kene3o-ieMeHTHT (puc. 17), 0003HauuTHL BCE CTPYKTYpHbBIE
cocraBisifone auarpaMMbl. OTMETHTh Ha JUarpaMMme CIUIaB 33JaHHOTO COCTaBa COTJIACHO
BapuaHTa 3a7aHusA. 110CTPOMTH KPHBYIO OXIaXJIeHHs (B MHTepBane TemmepaTyp oT 1600°C
1018°C) mimm marpeBanms B mnTepBane Temmepatyp oT 18°C mo 1600°C, cormaco 3amaHus,
npuMmeHsisi npaBmwio (a3 ['mb0ca, u omucaTh MPOLECCHl, MPOUCXOAAIIUE IPH HArpeBe WU
oxyaxaeHun. OnpeaenuTh KOJTMYECTBEHHOE COOTHOIIEHHE (a3 u cozepikanue yriaepoa B aszax
MIPU 33/IaHHOM TeMIepaType, IPUMEHsIS IPaBUIIO OTPE3KOB KOHO/IBI.

Jlabopamopuwie padomul pazoena 3

Jlabopamopnas paboma 3.1. « Cmpykmypa u c60ticmea yenepooucmolix cmaieiiy
Cooepotcanue 3anamus.

[IpuBecTH HUXKHIOIO JIEBYIO YacTh JUarpaMMbl COCTOSIHHS ele30 — IIEMEHTHT U
yKa3aTh Ha HEH BEPTUKAIBHBIMH ITYHKTHPHBIMHU JIMHUSMH TIOJIO)KEHUE HCCIIETYyEMBIX CTaJei.
[TpuBecTH 3apUCOBKHM CTPYKTYp HMCCIEIyEeMBIX CIUIAaBOB B NPSIMOYTOJBHBIX paMKax pa3MepoM
60x40 MM c yKa3aHMEM HaWMEHOBaHHUS HW300pPaKEHHBIX CTPYKTYPHBIX COCTABIISIOIIUX U
YBEJIMYEHUS, TP KOTOPOM NPOBOAMUIIOCH MCCIEI0BaHNE. YKa3aTh HAMMEHOBAHUE CTAJIM M JaTh
XapaKTEPUCTHKY KaueCTBY CTPYKTYphl. [IpW Hammumum KadyeCTBEHHOW CTPYKTYPBI OMpPEICITUThH
BEIMYMHY 3€pHa, MpPHUMEpPHOE COJepXKaHHWe yriepoJa U yKa3aTb OO0JIacTh HpPUMEHEHHUs
HCCIIEIyeMOTO CIIaBa B NMPOMBIIUIEHHOCTH. [Ipn Hammymm nedekTHOH CTpYKTyphl yKasatsb,
KaKOBbl MPUYUHBI MX BO3HUKHOBEHHS, KaK OHA BIHUSET HA MEXaHHMYECKHE CBOWCTBA M KAKHM
oOpazom ycrpaHsercs. B  3akiroueHne OTMETUTh  KJIAcChl — UCCIENYEMbIX  CTaylel
(109BTEKTOUTHBIHN, IBTEKTOUIHBIN U Ap.), X CTPYKTYPY, KOJIMYECTBO (ha3 B CTPYKTYpE.

Jlabopamopnas paboma 3.2. «Cmpykmypa u c80Ucmea 4y2yHo8»
Cooeporcanue 3aHamus.

W3yunth 1 3apucoBaTh MUKPOCTPYKTYPHI MITU(GOB JIUTEHHBIX YyTYHOB, IPUMEHSIEMBIX
IPH  HM3TOTOBJICHUU JICTAJICH CYAOBBIX H PBIOOTPOMBICIOBBIX MeXaHU3MOB. OnpenennuTh
coJlep>KaHue yriiepoja B CBOOOJHOM COCTOSHUU (B BHJE rpaduTa) U B METANIMYECKON OCHOBE.
[Tpoananu3upoBaTh CBSA3b MEXIY MEXAaHUYCCKMMHU CBOWCTBAMH M CTPYKTYpaMH YYyT'yHOB.
Omnpenenuth o0nacTu ux npuMeHeHus. [loay4dnTs y nmpenoaaBaress nuMd MOPIIHEBOTO KOJbIA
1 J1aTh oleHKy cTpyKTypbl 1o ['OCT 3443-87, oneHuBaeMble TapaMeTphl.
['padur:



- (hopma rpaUTOBBIX BKIIOYCHMIA;

- pa3mep rpaUTOBBIX BKIIIOUCHHIA;

- pacnpeesieHUe BKIKOYEHHUI;

- KOJIMYECTBO BKIIFOUCHH;

- TUI CTPYKTYPBI METAITUIECKOW OCHOBBI
- KOJIMYECTBO IEPIIUTa;

- CTETIeHb AUCIIEPCHOCTH.
dochuHas IBTEKTHKA:

- pacrpeneneHue;

- IMaMETP SYECK CETKHU;

- IJIOMIA/Ih HAUOOBIINX BKITIOYCHUIA.

Camocmosmenvras paboma noo pykosoocmeom npenooagamens (CPII)
Ilpumepvl npakmuueckux 3a0anuii U camu 3a0AHUS NPUBOOAMCA 8 YUEOHO-MEeMmOOUdecKom
nocoouu no oucCyuniuHe.

Koumponvhuvie 6onpocwl

1. laiite onpenenenue pazam Gepput 1 ayCTEHUT.

2 Jaiite onpenenenue $hazaM MepiuT U IIEMEHTHUT.

3 Yto Takoe neaeOypurT.

4 Kakoe npespaitieHue npoucxoaut o Junuu ECFauarpammb?

5 Kakoe npespaiuenue npoucxoaut no guauu PSK anuarpamMmer?

6 1o xakoi#l IMHUYU TUarpaMMbl MOXKHO IIPOCIIEIUTh U3MEHEHUE KOHLIEHTpAllUl  YIJIepoja B
ayCTEHUTE B MPOLIECCE OXIIAKIECHUA?

7. CKOJIBKO YTJIEpO/a COAEPIKUTCS B IepauTe?

8. CKOJIBKO yriiepoJia COAEpIKUTCS B Jenedypure?

9. IlpeBpariienust B cTajiu pU paBHOMEPHOM Harpese.

10.I1IpeBpaiienus B cTany pu paBHOMEPHOM OXJIAXKICHUU.

11. Yrnepoaucteie cTanu (onpeneaeHne, MapKupoBKa).

12 Kak kinaccuuuupyroTcs CTajlH Mo CTPYKType?

13 BausiHue KoJu4ecTBa yriepoia U BEIMUMHBI 3epHa HA MEXaHUYECKHE CBOMCTBA CTAJIH.
14.0Onpenenenne CTpyKTYpHBIX COCTABISIONINX CTAJIEH.

15.lebexTHBIE CTPYKTYPHI B CTANISIX.

16.1TlpuMeHeHNE YIIIEpOIUCTBIX CTAIEN.

17.Ha3oBuTe BUABI IpUMECEH B CTAISAX U JATE UX KPATKYIO XapAKTEPUCTHUKY.
18.Yem omnacHbl KpaCHOJIOMKOCTb U XJIAJHOJIOMKOCTb CTaIn?

19.Kakue cranu OTHOCATCS K JIETUPOBAHHBIM?

20.HazoBuTe crocoObl Ki1acCU(pUKAIMU CTaTICH.

21 Knaccudukanus cTajiy o KauecTBy.

22 KakoBa 0COOEHHOCTh KIacCU(UKAIIMHN KAYECTBEHHBIX YTIEPOIUCTHIX CTAJICH.
23.Kak MapKupyrTCs JETUPOBAHHBIE CTAIIN?

24 .BnusiHue JETUPYIOIUX JIE€MEHTOB Ha MMOJUMOpP(HbIE PEeBpaIeHUs U CBOMCTBA CTaIEH.
25.CTpyKTypHBIE KJIACCHI JIETHPOBAHHBIX CTaJIEH.

26. B ueM pa3HuLa MeX 1y NepeeabHbIMU U JINTEHHBIMUA YyI'yHaMU?

27. Kakum (pakTopom onpezensercs popMa CyleCTBOBaHHS yriiepoja B UyryHax?
28. Kakyto ponb UrpaeT Mariuil ¥ HEpUH B BBICOKOITPOYHBIX YyTryHax?

28. Kakne XMMUYEeCKHE IEMEHTBI YIIYUIIA0T JINTEHHBIE CBOMCTBA YyryHa?

30. Yem onpenensiercst oTOeNMBaHUE YyryHa?

31. KakuMy XMMUYECKHMH 3JIEMEHTAMU JIETUPYIOTCS YyT'YHBI?

32. Ot KaKuX ycI0BUH 3aBUCUT METAJUINUECKAsE OCHOBA KOBKMX UYT'YHOB?

33. Knaccuduxkanus ayryHoB o (popme rpaduTOBBIX BKIIOUCHHM.



JIutepatypa [1,2,3]

Paznen 4. OcCHOBBI TeOpMM H TEXHOJOIMH TEPMHUYECKOH W XMMHKO-TEPMUYECKOM
00padoTKu cTaIN

Tema 4.1 OCHOBBI TEOPHH TEPMUUYECKONH 0OPAOOTKHU CTaIH
Jlexyus

Paccmampueaemvie  6onpocwi.  IlpeBpamienus ¢GeppuTHO-KapOUAHONH CTPYKTYphl B
ayCTEHUT.
[IpeBparenuss nepeoxyaaxaEHHOro aycreHuTa. J[MarpamMMa HM30TEPMHYECKOrO MpEBpallleHUs.
MapreHcuTHOE TpeBpallleHHe B CTaJH. [Tpomexyrounoe (OeHHUTHOE) TpeBpalICHUE.
TepMoKknHETHYECKHE TUarpaMMBbl MPEBpaIlleHUs] IePEeoXIaxaeHHOTro aycTeHuTa. [IpeBpamenus
MapTEHCUTAa U OCTaTOYHOr'0 ayCTEHUTA MpH Harpese (oTmyck cranu). Koarymsus kapOuIoB.

Tema 4.2 Texnonoeus mepmuueckou oopabomru cmanu
Jlexyus

Paccmampusaemvie sonpocvl. OTxur lpona: nuddy3noHHBIH, peKpUCTAILTH3AIMOHHBIN,
BBICOKHI OTITYCK, JUIsl CHTHSI OCTaTOYHbIX HampspkeHuil. Otrxur 11 pona: monHbIi, HEMOIHBIH,
nzorepmuueckuii. Hopmanuzanus. 3akanka. BeiOop Temreparypbl, OXJIaXaromieid Cpebl.
3akanuBaeMoCTh U poKaanuBaeMocTh. CriocoOsl 3akanku. OTHyCK: BBICOKUMA, CPETHUMN, HU3KUIA.
HedexTsl, BO3HHUKAWOIIME, TMpPU TepMHUEeCKOoW o0paboTke cramu. TepMmomexaHudeckas
0o0paboTka: HU3KOTeMIepaTypHas, BrIcokoTemnepaTypHas. [loBepxHOCTHasI 3aKaika.

Tema 4.3 XuMuKo-TepMuiecKas o0padoTka.
Jlexyust

Paccmampusaemvie eonpocwi. Ilponecchl, NPOTEKAIOMUE NPU XUMHKO-TEPMHYECKON
oOpaboTtke. llemeHTanus, MexaHu3M OOpa30BaHUS M CTPOEHHUE HUTPOLIEMEHTOBAHHOTO CJOA.
TexHonorusi ra3oBoil LEMEHTAlMM U TBEpAbIM KapOropuzaTtopoM. Tepmuyeckas oOpaboTka
IIOCJIE LIEMEHTAllMM.M CBOMCTBA ILIEMEHTOBAaHHBIX neraned. HutponemeHnranms. TexHomorwus,
Ha3Ha4YCHHUE. AsorupoBanue. TexHosorusi, HaszHadeHue. lluanupoBanue. TexHosorus,
Ha3zHauyeHue. bopuposaBHue, cununuponanue. uddy3snonnas Metanauzanus.

Jlabopamopuusix pabom pazoena 4:

Jlabopamopnas paboma 4.1. « Tepmuueckas oopabomka yenepooucmsix cmaiei»
Cooeporcanue 3anamusi.

[Tonyunts 0Opazer; U3 OTOMOKEHHOM cTand Mapku Y10, 3auucTuTh Ha HaXIAYHOU
HIKYpKe TTOBEPXHOCTh 00paslia ¢ OJHON CTOPOHBI U HA HEW MPOU3BECTH ONpeeTIeHUE TBEPIOCTH
no PoxBemny (mkanma B).2. IlpurotoBuTh numd@ W HCCIenoBaTh CTPYKTypy oOpasma moj
MHUKpOCKOTOM. COCTaBUTh PEXKHUM 3aKaJIKU M MMPOU3BECTH 3aKaJIKy oOpasiia 1o 3TOMY PeKUMY.
C onHOW CTOPOHBI 3aKaJ€HHOro 00paslia yAaJuTh 00€3yIJIepOKEHHBIH CIIOW, MOIY4YEeHHBINH B
npoliecce Harpesa Moj 3aKajlKy — CHayalla HalMIbHUKOM, a TOTOM Ha)KJauHOW IIKYPKOH — 1 Ha
ATON MOBEPXHOCTHU NMPOU3BECTH ompeaeneHue TBepaoctu no Poksemny (mkana C). [IpurotroButs
UG U UCCIeAO0BaTh €ro CTPYKTYpY IHOJ MHUKPOCKONOM. B Hauane mpurotoBieHHs mnuinda
HEO0OXOUMO YAAJIUTh C MOBEPXHOCTH 00€3yriepokeHHbI cioil. CoCTaBUTh PEKUM OTITyCKa U
[0 HEMY MPOU3BECTU OTIYCK 3aKaJEHHOTro oOpasla. 3auuCTUTh MOBEPXHOCTh 00pasla ¢ OJHOU
CTOPOHBI ¥ IPOM3BECTH HA HEl onpeienenne TBepaocTu mo Poksemny (mkana C).

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepvl npakmuueckux 3a0aHuil U camu 3A0aAHUs NPUBOOAMCA 6 YUEOHO-MemoOUYecKom

nocoouu no oucCyuniuHe.



Koumponvnvie sonpocwi

1. B yem 3akmtovaercsa TepmooOpaboTKa cTaliu,e€ OCHOBHBIE BUJIBL.

2. TemmnepaTypbl, COOTBETCTBYIOIIME KpUTHUYECKMM Toukam (Aci, A1, Acs, A3, Acm) mo
nuarpamme Fe — FesC.

3. Ilpouecc U3MEHEHMS CTPYKTYpPBI CTAJIM IPU HATPEBE JJO TEMIEPATYPHI 3aKaJIKU.

4. Kak BiusieT rneperpeB U HEJJOTPEB CTaIM HAa €€ MEXaHUYECKUE XapaKTePUCTUKU?

5. KakoBa 1iesnb BbIICpKKH JIeTajeil Ipu TeMIiepaType HarpeBa?

6. OnumuTe nTpouecc U3MEHEHHsI CTPYKTYPbI CTaJId IPU OXJIXKIESHUH C Pa3IMUYHON CKOPOCTHIO.
7. OxJa)kaaro1e Cpe/sl, HCIOIb3YIOIUECs IPH TEPMUIECKON 00paboTKe.

8. CTpyKTypa CTaJli U €€ MEXaHUYECKHe CBOMCTBA MOCe 3aKalIKU U OTIyCKa.

9. Cranu noasepraeMble IOBEPXHOCTHON 3aKaJIKe.

10.Ha3HaueHHe XUMHUKO-TEPMUYECKON 00pabOTKH.

11.TexHosorus neMeHTalu, CTPYKTypa U CBOMCTBA LIEMEHTUPOBAHHOIO CIIOS.

12. TexHonorus a30TUPOBaHUs, CTPYKTYpa U CBONCTBA a30TUPOBAHHOIO CJIOSI.
13.HutponemeHTanus 1 IMaHUpOBaHHUE, TEXHOJIOTHsI, HA3HAYCHHE.

14. Texnonorus TEPMOMEXAHUYECKOM 00paboTKu: HU3KOTEMIIEpPaTypHOH,
BBICOKOTEMIIEPATYPHOIL.

Jluteparypa [1,2,3]

4 cemecTp
Paznen 5. [IBeTHBIE CIJIABBI

Tema5.1 Mep U CIIJIaBEI HA €€ OCHOBE
Jlexyus

Paccmampusaemvie sonpocwi. JlaTyHu POCTHIE U CIIOXKHBIE: TeOPMUPYEMbIE, JTUTCHHBIE.
BivsHre 1nMHKa Ha MEXaHUYECKUE CBOMCTBA JIATYHEW. bponsel. BiusiHue omoBa Ha
MexaHu4eckue cBoiicTBa Opon3. Kmaccudukamus: o10BIHUCTHIC, ATFOMUHUEBBIE, KDEMHHUCTHIE,
CBUHIIOBBIE, OEpUIIHEBBIE, XPOMUCTHIC, HUKENEeBbIe. CBONCTBA, MPUMEHEHHE.

Tema5.2 ATOMUHUI U CIJTaBbI HA €M0 OCHOBE
Jlexyust

Paccmampueaemvie 6onpocvr. Amromunuii. Knaccudukanus amOMHUHHUEBBIX CILIABOB.
Crutasel suteitabie: Al - Si, Al - Cu, Al — Mg, xaponpounsie. [lehopMupyemMbie TEPMUUECKH
YOpOYHSIEMbIE:  JTypaTlOMHUHBI, KOBOYHBIC, BBICOKOIIPOUYHBIE, JKapOMPOYHBIC, CBOWCTBA,
MapKUpOBKa, MpUMeEHeHHe. Tepmuueckas o00pabOTKa aTOMUHUEBBIX CIIJIABOB: 3aKalka,
crapenue, i Py3nOHHBIN OTKUT U PEKPUCTATUIAZAITUOHHBIN

Tema 5.3 CrimaBel Ha OCHOBE MarHus, TATaHa
Jlexyust

Paccmampusaemvie sonpocwvl.  Jlepopmupyempie TUTaAaHOBBIC CIUIaBbl. THTAHOBBIC
CIutaBbl JuTelHbIe. TepMudeckas 0O6paboTka TUTAHOBBIX CIuTaBoB. CIUTaBbl HA OCHOBE MAarHUs
JTUTEHHBIE U 1eopMUpyeMbIe.

Tema 5.4 AumugpukyuonHvie Cniagvl U Mamepuavl
Jlexyust

Paccmampueaemvie sonpocvi. ARTHGPUKIUOHHOCTE. TpeOoBaHUsS K aHTU(DPUKITMOHHBIM
cruiaBaM.  AHTH(QPUKIIMOHHBIE  CIUIaBBI, KIacCH(PHUKAIMsi 1O CTPYKType, CBOWCTBA.
ITommumHWKOBEIE  CIUIAaBBI HA  OJOBSAHHOM, CBUHIIOBOW, MW  IIMHKOBOM  OCHOBaX.
AHTU(DPUKIIMOHHBIE CIUTaBBl HA MEJHOM ocHoBe. Hemerammmueckue aHTU(PPUKIIHMOHHBIC
MaTepHabl.



Jlabopamopuwie pabomot pazoena 5:

Jlabopamopnas paboma 5.1. « Cmpykmypa u c680ticmea y8emmuvix CHIaA808)»
Cooepoicanue 3anamust.

[TpocMOTpeTh, U3YUUTH U 3aPUCOBATH BUIUMBIC O] MHUKPOCKOIIOM MHKPOCTPYKTYPHI
natyHed, OpoH3. VYKazaTb  CTpelIKaMd  pa3liMyHble  CTPYKTYpPHBIE  COCTaBJISIOLIME,
MPHUCYTCTBYIOIIUE B CILJIaBE, U ONMHUCATh POPMY MX BBIICTICHUS (3€pHUCTAsI, UTOIbYATAS H T. II.).
VYka3aTh, K KaKOW TpyIIie OTHOCHTCS CIUIaB: K oaHOo(a3HOW wiM nByXdaszHou. OmnpenennTtsb
II0JIO’)KEHNE M3Y4aeMOro CIUIaBa Ha AMarpaMme cOCTOsHMs. Jljig 3TOro HaJgo MPOBECTH HA ATHX
quarpaMmax BepTUKaJbHbIE JHHHHM, COOTBETCTBYIOIIME pacCMaTpUBAaEMbIM CILUIaBaM, M JaTh
ONHUCaHUE IMPOILIECCOB NPEBPAILCHUM, MPOUCXOAAIIMX MPH OXJAXIACHUU. BOCmoyib30BaBIINCH
rpadukoM M3MEHEHHUS! CBOICTB B 3aBUCUMOCTU OT COJIEP>KaHHS KOMIIOHEHTOB, CTaHJapTaMu U
CIIPABOYHBIMU JIAHHBIMH, ONKCATh OCHOBHBIC MEXAHHYECKHE XaPaKTEPUCTUKH, XHUMHUYCCKUN
COCTaB U 00JacTh MPUMEHEHHUS 3a/IaHHBIX CIIaBOB. CHopMyIHpOBaTh BHIBOIBI.

Camocmosmenvras paboma noo pykosoocmeom npenooagamens (CPII)
Ilpumepovr npaxmuyeckux 3a0aumuii U camu 3a0aHUSL NPUBOOSIMCS 8 YYEOHO-MemoOUYeCKOM
nocoouu no oucCyuniuHe.

Koumponvhuvie 6onpocwl

1. Kakue crinaBel Ha3bIBAIOTCS JIATYHIMU?

2 Jlerupyroiiue 3J1eMEHThI, BXOJSIIUE B COCTaB JIATYHEH.

. MapkupoBKa jnaTyHeH.

. OT 4ero 3aBUCAT CTPYKTYpa U CBOICTBA JaTyHEN?

. B ueM cocTouT cymHocTh nporecca 00eCHUHKOBAHUS JIaTyHe?

. I'ne npumeHstoTCs MUTeHbIE IaTyHU?

. OT yero 3aBHCAT CBONCTBA J1e(hOPMHUPYEMBIX JIATyHEH?

. Kakumu HenocraTkamu 001a1at0T JIaTyHU?

. I'ne npumenstores nepopMupyemble TaTyHu?

10. Kakue cruiaBel Ha3pIBaloOTCS OpoH3aMu?

11. Jlerupyromue 371eMeHThI, BXOASIIHIE B COCTaB OPOH3.

12.CBoiicTBa OJIOBIHUCTHIX OPOH3.

13. I'te npuMeHsIIoTCs OJIOBSIHUCTBIE OPOH3bI?

14. VI3ameHeHne cBOMCTBA OJIOBSIHHBIX OPOH3 MPU U3MEHEHUH COJEpKaHMUs B HUX OJIOBA.
15. Kak mapkupyrotcs 6poH3b1?

16. CBoiicTBa aJlOMUHUEBBIX OpPOH3, IPUMEHEHHE.

17. IocTOMHCTBA U HEIOCTATKU KPEMHHUEBBIX OPOH3.

18. Buasl TepM00OpabOTKH, MpUMEHSIEMBIE 1JI YIPOUYHEHUS OpOH3.

19. CoiicTBa aHTH(PPUKIIMOHHBIX MaTEPUATIOB.

20. Yewm BbI3BaH HU3KUN KOAPGUIIUEHT TPEHHUS METAJUIO(TOPOIIACTOBBIX MATEPHATIOB?
21. AntoMHMHMEBBIE CIIaBbI TEPMUYECKH HE YIIPOUHSEMBIE.

22. ATIOMHHHUEBBIC CIUIABBl TEPMUYECKHU YIIPOUHSIEMBIC?

23. Kakue cru1aBbl Ha3bIBalOT AIOPATIOMUHAMU U KaK OHU MapKUPYHOTCs?
24. Kakue cruiaBbl Ha3bIBalOT CHIIyMUHAMU U KaK OHH MapKUPYHOTCA?

25. Kak BrusieT conepkanue Si Ha MEXaHUYEeCKHE CBOMCTBA CUITYMHUHOB?
26. [IpumeHeHne TUTENHBIX ATFOMAHHAEBBIX CIUIABOB.

27. Ilpumenenune 1epopMHUPYEMBIX aTFOMHUHHEBBIX CIJIaBOB?

O 00O L A~ W

JIutepatypa [1,2,3]

Pazoen 6. MarepuaJbl U CILIABBI € 0COOLIMU CBOHCTBAMU



Tema 6.1 Cnnasel ¢ ocodvimu guzuueckumu ceoticmeamu. OcHoHble C8eOeHUsl O
NPOBOOHUKOBLIX MAMEPUATLAX
Jlexyus

Paccmampueaemvie sonpocel. Matepuaibl BBICOKOM npoBoauMocTy. CTaiu U CIUIaBbl C
BBICOKHM D3JICKTPUUYECKUM conpoTuBiieHueM. CIUIaBhI IS TEH30PE3UCTOPOB. MaTepuanbl st
MOJIBUKHBIX M HETIOABUYKHBIX KOHTAKTOB(TIPUIION )

Tema 6.2. Macnummusie mamepuanvl. MacnumomsaeKue cniaewi.
Jlexyus

Paccmampueaemvie  6onpocui. OcHOBHBIE CBEICHHMSI O MAarHUTHBIX CBOMCTBAaXx.
Knaccudukanus MarHWUTHBIX MaTepraioB. HH3KOYaCTOTHBIE MArHUTOMSTKHE MAaTEepPUAIIbI:
JNEKTPOTEXHUYECKUE CTajH, MepMauion, anbcudepsl. BbpICOKOYAaCTOTHBIE MAarHUTOMSTKHE
MaTepuabl: MArHUTOAUIICKTPUKH, (PepPHUTEHI.

Tema 6.3. Macnumomeepovie cniagol
Jlexyus

Paccmampueaemvie  6onpocwi.  MarHUTOTBEpIbIC CIUIABBI:  JISTHPOBAHHBIE  CTaJH
3aKaJIeHHbIE Ha MApTEHCHT, JINThIe BBICOKOKOIPIIUTUBHBIC CIUIaBbl. MeTalJIOKEpaMUYECKUE U
METAJIOIJIACTHYECKAE  MAarHUThl.  MarHuToTBepable  (EeppuThl, CIUIaBBI HAa  OCHOBE
pPEeNKO3eMEeNbHBIX AJIEMEHTOB, IIACTHYECKH JeOpPMUPYEMbIE MarHUTOTBEP/IbIE CILIABBI.

Tema 6.4. /lusnexkmpuueckue mamepuaivl
Jlexyust

Paccmampuesaemvie sonpocer. Tonspuzanus ausnekTpukoB. CBoMCTBa 1/3 MaTepHaioB
(37eKTpUYecKas IMPOYHOCTD, TUdJIeKTpudeckue norepu). Knaccudukanus a\s mo
HarpeBocToikocTH. [Ipoboit nurnekTprukoB. GU3NKO-XUMUYECKUE CBOWCTBA AUDIEKTPHUKOB.

7.4. Kakue ¢akTopbl BIUSIOT HA YIEIbHOE COMTPOTUBICHHUE MPOBOTHUKA?
Jlabopamopuwie pabomul pazoena 6:

Jlabopamopnas paboma 6.1. «Hccrnedosanue enusnus memnepamypsvl Ha Mamepuaivl ¢
PAZUYHBIM YOETIbHBIM INEeKMPUYECKUM CONPOMUBTIEHUEM »
Cooepoicanue 3anamusi.

W3meputh anekTpoconpoTuBieHne R o0pa3loB: Mean, KOHCTaHTaHa, MaHTAHWHA U HUXpOMa.
Pesynbrarel onbiTOB 3aHecTH B TaOn. 12. BeMUCIUTH yAENbHOE AIEKTPOCOMPOTUBICHUE p ITHX
obOpasnoB. M3meputh B TOHM XK€ MOCIEIOBATEIHLHOCTH 3JIEKTPOCOIPOTHUBICHHE OOpa3IoB IMpHU
temneparypax: 100, 80, 60, 40, 20°C. Pesynbrarhl ombpiTOB 3aHecTd B Tadm. Iloctpouts
rpaguIECKyIO 3aBUCUMOCTD JIEKTPOCOMPOTHUBIICHUS 00PA3I[0B OT TEMIIEPATYPHI.

Camocmosmenvras paboma noo pykosoocmeom npenoodagamens (CPII)
Ilpumepvr npaxmuyeckux 3a0anuti U camu 3A0AHUSL NPUBOOAMCS 8 YYEOHO-MemoOUYeCKOM
nocoouu no OUCyuUnIuHe.

Konmponvnvie éonpocwi

1. Kakue marepuansl OTHOCSTCS K (peppomMarHeTuxkam ?

2. I'me ucnonp3yroTcss MarHUTOMSATKHE MaTepUaJIbl U KaK OHU Pa3/IesaoTCs 10 HAa3HAYEHHIO?
3. Kak cTtpykTypa u criocoosl 00pabOTKH BIMSIIOT HA MAarHUTHBIE CBOMCTBA jkese3a’?

4. Kakure MarHuTHbBIE XapaKTEPUCTHKH JTOJHKHBI UMETh MarHUTOMATKUE MaTEpUabl U Kakue
3JIEMEHTHI OKa3bIBAIOT CYILIECTBEHHOE BIIMSIHHUE Ha UX CBOMCTBA?

5. C kaxo# 1eNnblo B 3JIEKTPOTEXHUUECKUE CTAJIM BBOAST KPEMHUIN U KaK OH BIIMSET HA UX
cBolcTBa’?



6. Kakue kpeMHHCTBIE AIEKTPOTEXHUYECKHUE CTAJIM Bbl 3HAETE, UX COCTAB U CBOWMCTBA?

7. Kakue crijmaBbl OTHOCATCS K MIEPMAJIIOSIM, HX XapaKTEPHBIC CBOMCTBA U IPUMEHEHUS?

8. Kakyto cTanb Ha3bIBalOT MATHUTOAHU30TPOITHON U MOYeMy?

9. [lepeunciute MarHUTOTBEPAbIC MAaTEPUANIBl; KAKUMH MAarHUTHBIMH CBOMCTBAMH OHU JIOJIXKHBI
00J1a71aTh ¥ TJ1€ UX UCIOJB3YIOT?

10.Kak BiusieT BeIMYMHA 3epHA HA MarHUTHBIE CBOMCTBA MaTepuraia?

11. Kakue maTepuaisl OTHOCAT K IPOBOJIHUKAM?

12. O6acTh MPUMEHEHHS IPOBOJHUKOBBIX MaTEPHAJIOB.

13. YUTo Ha3bIBAIOT YJEIbHBIM COIIPOTUBIECHUEM IIPOBOJHUKA?

Jlureparypa [1,2,3]
Pazoen 7. HemeTasinyeckue MaTepHuaJbl

Tema.7.1 Hememannuueckue mamepuanol
Jlexyust

Paccmampueaemvie sonpocei. OcobeHHoctu ctpoenus. Knaccudukaius mo cocrany,
MOJISIPHOCTH U Jp. mapameTpaM. TepMOIIaCTUYHbIC MOJMMEPbI. PeakToniacTsl.
Kommno3uimonusie MaTepuaisbl.

Camocmosmenvras paboma noo pykosoocmeom npenooagamens (CPII)
Ilpumepovr npaxmuyeckux 3a0auuii U camu 3a0aHUSL NPUBOOSIMCA 6 YUeOHO-MemooUYecKoOM
nocoouu no oucCyuniuHe.

Konmponvnvie gonpocwi

1.Yto Takoe monmumeps?

2 Knaccudukanus noauMepoB 1o popmMe MaKpoOMOJIEKYJI.
3.Knaccugukanys noJiuMepoB M0 OTHOLLIEHUIO K HarpeBy.
4.Knaccudukanus noaMMepoB IO HOISPHOCTH U IPUPOJIE MTPOUCX0XKICHHUS.
5.Kakue marepuaiibl Ha3bIBalOTCS MJIacCTMaccamMu?

6.ITpuBeauTe npuMepsl MaTepUaoB, KOTOPbIE OTHOCSTCA K IIaCTMaccaM.
7.0co0eHHOCTa CTPYKTYPBI KOMITO3UIIMOHHBIX MaTepUaioB

Pazoen 8. TexHo10rust KOHCTPYKUMOHHBIX MATEPHAJIOB

Tema 1: OcHOBBI CBApOYHOTO IPOU3BOICTBA.
Jlexyust

Paccmampueaemvie 6onpocvl. DuU3NKO- XUMHYECKHE OCHOBBI cBapku. (OCOOEHHOCTH
CBapKH. pa3lWYHBIX CIIaBoB. CrocoObl CBAPKH: TUIABSIIMMCS W HEIUIABAIIAMCS SJIEKTPOJIOM.
Br16op anexTpooB. Bunibl cBapku: 3JI€KTPOAYToBas , B Cpe/ie 3alIUTHBIX Ta30B U JIp.

Tema 2: OCHOBBI TUTEHHOTO MPOU3BOACTBA.
Jlexyust

Paccmampueaemvie onpocer. ITlonsitue o nuteiHoM mpou3BojcTBe. Knaccudukanus
Ccoco00B M3rOTOBIEHUS OTIMBOK. CBeAeHHA O JIMTEHHBIX cIlaBax. JIMTEWHBIE CINIaBBI MX
IUIaBKa W 3aluBKa B (OpMbI. 3aTBepeBaHUE OTJIMBOK. BBIOOp palMoHambHOro crocoba
W3TOTOBJICHHS OTJIMBOK./3rOTOBJICHHE JTUTHIX 3arOTOBOK B Pa3oBbIX (opmax. TexHOIoOrnyecKkue
TpeOOBaHUS K KOHCTPYKIIUHU JUTHIX Aetaneil. LlenTpoOexxkHoe nmuThE. JIuThe Mo BHIILIIABISEMBIM
MozensaM. TouHoe MUTHE, TUThE B 000JIOYKOBBIE (DOPMBI, JIUThE B KOKWIH U JIp. OCOOCHHOCTH
KOHCTPYHPOBAHUS JINTHIX JACTAJEH, MOTy9aeMbIX CIEIUAIBHBIMHI CIIOCO0AMU JIUTHSI.



Tema 3: OcHOBBI 00paOOTKH METAIJIOB JaBICHHEM.
Jlexyust

Paccmampueaemvie sonpocer. Knaccudukamus OMJ]. Dusnko-MexaHUYECKHE OCHOBBI
00paboTKn MeTaiIoB naBieHueM. Biausaue OMJL Ha CTpYKTypy M CBOMCTBA MeTayuia. BiusHue
ycnoBuit gedopmupoBanus Ha npouecc OMJI. M3roroBieHrne MOKOBOK MAIIHHOCTPOUTEILHBIX
netaned. Buasl mokoBok. KoBka, ropsuyas oObEMHasl MITaMIOBKA, POTAI[MOHHBIE CIIOCOOBI
W3TOTOBJICHHS TTOKOBOK. BUIBI MalIMHOCTPOUTENBHBIX Tpoduieii. [I[pon3BoICcTBO MPOKATaHHBIX
npoduiei, mpeccoBaHHBIX poduiiei. BomoyeHne MammmHOCTPOUTENBHBIX Mpoduiei. TexHuko-
HSKOHOMHMYECKHE TIOKa3aTeld M KPUTEPUU BBIOOpA paIMOHAIBHBIX CIIOCOO0B 00pabOTKH
MeTaJIJIOB JaBjieHueM. Bboibop crioco0a moyueHust 3aroTOBOK M3 pa3InYHbIX CILJIABOB.

Tema 4. OCHOBBI METAIIJIOB PE3aHUEM.
Jlexyus

Paccmampueaemvie  eonpocul. OU3MKO-MEXaHUYECKUE  OCHOBBI  00pabOTKH
KOHCTPYKIIMOHHBIX ~ MaTepHaioB pe3aHueM. CxeMmbl o00pabOTKH  pe3aHueM. MeTobl
dbopMooOpa3oBaHUs MOBEPXHOCTEH AeTaneil MamuH. PeXXUMbI pe3aHusi, FTeOMeTpUs CPe3aeMoro
Cl0sl, LIEpOXOBAaTOCTb  MOBEpXHOCTH. Dusnueckas CyHIHOCTh  Ipollecca  pPe3aHusl.
OOpabaTbiBaeMOCTh ~ KOHCTPYKIIMOHHBIX ~ MaTepuaioB  pe3aHueM. MHCTpyMmeHTalIbHbIE
Marepuaibl. CBoiicTBa. MIHCTpyMeHTanbHbBIE CcTainu, TBEPbIC CIUIaBbI U Ap. Meramiopexyiiue
cranku. Krnaccudukaiusi, TpUBOIBI, KUHEMATUYECKHUE CXEMbl METAJIOPEKYIINX CTAaHKOB.
TexHrKa 0€30MaCHOCTH M OXpaHa OKpyxkaromier cpempl. OOpaboTka 3arOTOBOK HAa TOKApPHBIX,
CBEpIWIbHBIX, (pe3epHBIX, 3y0000padaThIBAIOIINX CTaHKaX. TeXHOJOTHYecKue TpeOOBaHUS K
KOHCTPYKIIMSAM H3TOTOBIISIEMBIX JeTaliel. XapaKTepUCTUKA METOJa CBEPJICHUS, THUIbI CTAHKOB,
MHCTPYMEHT, OCHACTKa, CXeMbl 00paboTku. OO0paboTKa 3aroTOBOK Ha HUTM(OBATHHBIX CTaHKAX.
XapakTtepucTuka MeTofa UUIM(OBAHUS, PEKUMBI PE3aHHS, WHCTPYMEHT, OCHACTKA, CXEMBI
0o0paboTku. MeTolbl OTHAENOYHON O00pabOTKHU: TOTUPOBAHUE, NPUTHUPKA, XOHHUHTOBAHUE,
cynepGuHULI U Ap.

JIutepatypa [1,2,3]
TemaTHKa npakTHYecKUX padoT pa3aesa 8

Ipaxmuueckas paboma 1. Tema: «Pazpabomka mexnono2u4ecko2o npoyecca uzeomosieHus
NOKOBKUY
Cooepoicanue 3ansimusl.

3aKpenuTh 3HAHUS, TOJYYCHHBIE HAa TEOPETUYECKHX 3aHATHIX MO 00paboTKe METaJIoB
naBieHueM. Pa3paboTaTh TEXHONIOTHUYECKUN MPOIecC MOMyYeHUsS MOKOBKH Topsiuell 00BeMHOMN
IITAMIIOBKOH Ha KPHUBOIIMITHOM TOPSYCIITAMIIOBOYHOM IIpecce B OTKPBITOM Iramiie.B
COOTBETCTBUU C BAPUAHTOM 3aJI[aHUSI HAUEPTHUTh SCKU3BI 33JaHHOW TOTOBOW JETalu, MOKOBKH U
OTKPBITOrO INTamMiia. BeIOpaTh TeMIlepaTypHBIH WHTepBall 00paboTku. OmpeneinTh BpeMs
Harpesa 3aroToBku. [IpousBectu pacueT mapamMeTpoB ropsiueil 00beMHOM MITaMIIOBKH.

[IpoekTHpoBaHWe  TEXHOJIOTMYECKOTO IIpollecca Topsveld OO0OBEMHOW  ITaMIIOBKH
3aKTI04aeTcsl B pa3paboTke uepTexa (ICKM3a) MOKOBKH, BHIMOJIHIEMOTO0 HA OCHOBAaHUHU YepTeka
(3cKM3a) TOTOBOM JIETAJIM M pacdyéTe OCHOBHBIX MapaMETPOB IITAMIIOBKH, KOTOPHIC 3aHOCATCS B
Ta0NuILy.

Ipakxmuueckas paboma 2 Tema: «Pacuem napamempos pexcuma pyunoti 0y2080u C8apKU».
Cooeporcanue 3ansamus.

[TproOpecTy MpakTUYECKUE HABBIKM B BHIOOpE 3JEKTPOJOB U pacueTe PEKUMOB PYUHOU
JIyTOBOM CBapKH. PaccunTaTh pexxum pydHOl qyroBoil cBapku. [[ns pacuera mapaMeTpoB
PIC wucxomnble pgaHHBIE B35Th B TaONUIE COMNIACHO HOMepa BapHaHTa, 3aJaHHOTO



IpenoaaBaTesieM. BriOpate auameTp 3nexTpoaa. OnpenenuTh BEIWYMHY CBapOYHOIO
TOKa 10 opmyIe Onpenenuth HampsbkeHUe Ha Ayre 1no ¢gopmyine. BeiOparh Tl U Mapky
anektpona.  I[lomyueHHbBIE JaHHbBIE 3aHECTH B Ta0JI.

IIpaxmuueckasn paboma 3 Tema: «I eomempuss moxapHnozo pe3yay.
Cooepoicanue 3anamus.
W3yuenne OCHOBHBIX YTJIOB PEXylIel 4acTu pe3ua. M3ydyenue BIUSHUS YTIO0B Ha MPOLIECC
pe3aHus 1 KauecTBO 00padoTaHHON MOBEPXHOCTH. O3HAKOMHTHCS ¢ U3MEPUTEIBHBIM IIPHOOPOM;
W3meputs yrisl o, B, v, 0, €, ¢, @1. Pe3ynbraTsl H3MEpeHui 3aHECTH B TPOTOKOJL;
CocraButb oT4eT 0 pabore. BeruepTuts cxemy 00pabOTKH JeTany MpeIoKEHHBIM PE3LIOM.
Ha cxeme yka3aTh 0OpabaTsiBaeMyto U 00pabOTaHHYIO IOBEPXHOCTH, TOBEPXHOCTh PE3aHus,
TJIABHYIO PEXYIIYI0 KPOMKY, HallpaBJICHHUE TIIaBHOTO JABMKEHUS (3aTOTOBKH) U IBYKCHHUS
nojauu (pesua). MI3mepuTh 1 BHECTH B IPOTOKOJI U3MEPEHUI OCHOBHBIE pa3Mephl pe3lia: IIHHY
pesua L, ceuenue pesua B x H. V3MepuTsb yritel pe3na ucnosb3ys HACTOIBHBIN YTIIOMEp.
JlaHHBIE 3aHECTH B MTPOTOKOJ U3MEPECHUM.

Ipaxmuueckas paboma 4 Tema: «Ycmpoiicmeo mokapHo-eunmopesHo2o Cmauka u pabomst,
8bINOIHACMbLE HA HEM».

Cooeporcanue 3anamus.  V3yduTb TOKapHO-BUHTOPE3HBIN CTaHOK. M3yuyuTh TEXHOJIOTHIO
dbopMooOpa3oBaHMs MOBEPXHOCTEH 3aroTOBOK Ha TOKAapHO-BUHTOpe3HOM cTaHke. llomcuurars
CKOPOCTh pe3aHusl M0 JMAMETPy 3aroTOBKU U €€ YacToTe BpaiieHus. [logcuntannyio cKopocTb
pe3aHusi ykazatb B cxeMme 00pa0oTku. CoCTaBUTh 3CKH3bI CXeM OOpabOTKM MOBEPXHOCTEM
COIJIACHO 331aHMUS.

Ipaxmuueckas paboma 5 Tema: « Ycmpouicmeo Koncoibho- (hpe3eprHoco cmanka u pabomst,
BblNOJIHAeMble HA HeM».

Cooepoicanue 3anamus. VI3ydeHue TeXHONOTHH (pe3epOBaHUs IMOBEPXHOCTEH 3arO0TOBOK,
03HAKOMJICHHE C YHUBEPCAIbHOM JIeTUTENHHOM roI0BKOH, TUIIaMu (pe3 B TPOIecce MPOBEICHUS
MPAKTUYECKUX paboT Ha (pe3epHOM cTaHKe. M3yunTh KMHEMaTHYECKYI0 CXEMY KOHCOJIbHO-
dpesepHoro cranky 6P82. M3yunts TexHomoruo GopMooOpa3zoBaHus MOBEPXHOCTEH 3ar0TOBOK
Ha KOHCOJIbHO-(ppe3epHOM cTaHke OP82. M3yunTh KMHEMAaTHMUECKYI0 CXEMYy YHHUBEpCAIbHOMN
JENUTEIbHON TOJNIOBKH. PaccumTaTh 4YUCIO OOOPOTOB PYKOATKH JEIUTEIHHOW TOJOBKH MJIs
MPOCTOTO JIeJIEHUs MO 3ajJaHuio TpernonaBarenia. CoOCTaBUTH AICKHU3BI CXeM OOpabOTKH Ha
KOHCOJIbHO-(Ppe3epHOM CTaHKe, COTIIACHO 3aJ[aHusl.

Ilpakmuuecxas paboma 6 Tema: « Texnonoeus 06pabomxu Memaniosy.

Cooeporcanue 3anamusi.

CornacHO BapuaHTa 3a/laHusl BBIIIOJIHUTD: ONPENEICHUE TUIIA IPOM3BO/ICTBA B 3aBUCUMOCTH OT
MIPOM3BOJICTBEHHON TPOrpaMMBbI BhIITycKa JieTaneil. Matepuan netanu u ero cBoicTBa. Beidbop
BUJIa 3arOTOBKH U crioco0a ee Moidy4eHus (JIuThe, 00paboTKa JaBieHueM, ceapka). CoctaBieHue
TEXHOJOTMYECKOr0 MapIIpyTa U3rOTOBIIEHUS AeTanu. Boidop Heo6XxoauMoro o0opynoBaHus u
TEXHOJIOTUYECKOM OCHACTKH (TMIPUCIIOCOOIEHHIM IS 3aKPETSICHUS 3arOTOBKH ), PEXKYILEro 1
MU3MEPUTENIBHOIO NHCTpYyMeHTa. COCTaBUTh Pa3BEPHYTHIN TEXHOJIOTHYECKHUI MpoLece
U3TOTOBJICHUS JIETAJIH C 3aTI0JHEHUEM ONEPAI[MOHHBIX KapT MEXaHW4YeCKOi 00pabOTKH eTau.

Koumponvnvie sonpocwi

1. YcrpoiicTBO ¥ pUHIMT pabOTHI CBAPOYHOTO TpaHchopmaTopa.

2. DneKTpuYecKas Iyra u ee CBOHCTBa.

3. BHenrHss XapakTepruCTHKa UCTOYHUKA TUTAHKS U TPEOOBAHUS K HEH.

4. CBapouHBbI€ ANEKTPOABI.

5. OcHOBHBIEC MapaMeTPhI PEKUMaA PYYHOU TYTrOBOW CBapKH

6. ['maBHOe ABWXEHHME MPU TOUEHUU. llemb TTIaBHOTO ABMIKEHHUS 1O KMHEMAaTHUYECKOH cxeme



CTaHKa.
7. JIByxeHue 1nojad pu TOYCHUH.

8. OOpaboTka 3aroToBOK Ha TOKapHO-BUHTOPE3HBIX CTaHKaxX. CXeMbl pe3aHus MO 3a/JaHUI0
npenoaBaTers.

9. DneMeHTHl peXHMa pe3aHusl Npu ToueHHH (riIyOMHa peszaHus t, MM, mojgada S, Mm/00,
CKOPOCTh pe3aHus V, M/MHUH.).

10.ITocnemoBaTenbHOCTH BRIOOpA peXKUMA PE3aHUS.

11.6. IIpucnocoOnenus A1 yCTAHOBKU M 3aKPEIUIEHUS 3aTOTOBKH.

11. OcHOBHBIE PaOOTHI, BHIMOIHAEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.

12.0OcHOBHBIE YaCTH U 3JIEMEHTBl BEPTUKAIbHO-CBEPIINIBHOTO CTAHKA.

13. I'maBHOE ABMXKEHUE NpU CBepJeHUU. Llenb ri1aBHOro NBHKEHHS MO0 KUHEMAaTHYECKON cxeme
CTaHKa.

14. JIBukeHue nojgauu npu CBEPIICHUN.

15. DneMeHThI pexxuMa pe3aHusl.

16. IlocnenoBaTebHOCTD BBIOOpA pexkUMa pe3aHusl.

17. KOoHCTpYyKIIMS M OCHOBHBIE YaCTH CIIUPAIBHOIO CBEpIIA.

18. 'eoMeTpuyecKkre mapaMeTpsl CIIUPATHLHOTO CBEpIIA.

19. OO6paboTka 3aroTOBOK Ha CBEpIWIbHBIX CcTaHKaXx. CXeMmbl pe3aHus MO0 3a/JaHUI0
npernoaaBaress.

20. OcHOBHbIE Pa0OThI, BBINOJIHAEMbIE HA CBEPIMIIBHBIX CTAaHKaX.

21. TexHOIOTHYECKUE BO3ZMOKHOCTH 00paObOTKH 3arOTOBOK Ha (hpe3epHBIX CTAHKAX.

22. Bunel ¢pe3, uX MpUuMEHCHHE.

23. 'maBHOE BIKEHHE U IBM)KCHUE TTOAA4YH ITPpH (hpe3epOBaHUU.

24. DneMeHThl pexuma pe3aHus Hpu (pe3epoBaHUU: TIIyOMHA pe3aHus, Iojaya, IIMpPHHA
(dpe3epoBaHusi, CKOPOCTb PE3aHUSI.

25. JlenutenbHbIE TOJIOBKH, UX TPUMEHEHHE.

26. Crioco6 HacTpOHKH Ha TPOCTOE JICTICHUE.

27. Hape3zaHue BUHTOBBIX KaHABOK.

28. OtnenouyHble METObI 00pabOTKU

5. YueOHO-MeTOAMUYECKOE 00ecieYeHHe 115l CAMOCTOSTEIbHOM PadoThI

o0yyarImxcs
CornmacHo TpeOOBaHMSIM HOPMAaTUBHBIX JOKYMEHTOB, CaMOCTOsTENbHas paboTa
CTYACHTOB SIBJII€TCSI 00s3aT€IbHBIM KOMIIOHEHTOM 00pa30BaTENbHOrO IMpollecca, TaKk Kak OHa
o0ecrieunBaeT 3aKpelyieHue TOoJy4yaeMblX Ha JIEKUHOHHBIX 3aHATHSAX 3HAHUM IyTeM
npuoOpeTeHus] HAaBBIKOB OCMBICICHHMS M PACIIMPEHHUS UX COJEp)KaHHs, HABBIKOB pEIIEHUS
aKTyaJIbHBIX Mpo06sieM (OpMHUpPOBaHUS OOIIEKYIbTYPHBIX U MPOGECCHOHATbHBIX KOMITETEHIIHH,
HAYYHO-MCCIIEJOBATEIbCKOM AEATENbHOCTH, OArOTOBKU K CEMUHApaM, JIabopaTopHbIM paboTam,
claye 3a4eToB M 3K3aMeHOB. OCHOBHOM 1LIE€TBI0 CaMOCTOSITENIbHON pabOThl CTYIEHTOB SIBISETCS
yIy4lieHue npopeccCuOHaIbHON MOATOTOBKH CIEHUAINCTOB, HAPaBICHHOE Ha (OPMHUPOBAHUE
cucTeMbl (PyHIaMEHTAIbHBIX U NMPOPECCUOHANbHBIX 3HAHWM, YMEHUH U HAaBBHIKOB, KOTOPbIE OHU
MOTJI ObI CBOOOHO U CAMOCTOSITENIEHO MIPUMEHSATH B IPAKTUYECKON JEATEIIbHOCTH.
CamocrosarenbHass paboTa B paMKax o0Opa30BaTENBHOrO IIpolecca B By3€ pEHIAeT
CJIeYIOUIME 3aauu:
. 3aKpeNJICHUE U pacllUpeHHe 3HaHWM, YMEHMH, IMOJIy4EHHBIX CTyJEHTaMU BO BpEMs
ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATHUI, IPEBPALLICHUE UX B CTEPEOTUIIBI YMCTBEHHOM
1 PU3UUECKOM NeATETLHOCTH;
pUOOpEeTEeHUE TOTIOIHUTEIbHBIX 3HAHUHN U HABBIKOB 110 AUCIUILINHE;
(opMHpOBaHKE U PAa3BUTUE 3HAHUN U HABBIKOB, CBSI3aHHBIX HAyYHO-HCCIIE10BATEIbCKON



ACATCIIBHOCTBIO,

o pa3BUTHE OpPUCHTAlMM W YCTAaHOBKM Ha KayeCTBEHHOE OCBOCHHE O0Opa30BaTEIBLHOMN
IIPOTPaMMBbI;

o pa3BUTHE HABBIKOB CAMOOPTaHU3AIHH;

o (dbopMHpOBaHHE CAMOCTOATEIBHOCTH MBIIUICHUS, CHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO U CAMOPEATH3ALUH;

. BbIpaOOTKAa  HAaBBIKOB  I(PQPEKTHUBHOH  CaMOCTOSTENBHOW  MPOecCHOHATBHON
TEOPETHUYECKOH, MPAKTUIECKON U yIeOHO-HCCIIEI0BATEILCKON 1A TEILHOCTH;

o pa3BUTHE YMEHHUS HCIIOJIB30BATh HAYYHO-TEXHHYECKYIO JINTEpaTypy W HOPMATHUBHO-
METOAMYECKHE MaTepHallbl B TPAKTUYECKOHN IeATEIIHOCTH;

o yriy0OneHue U pacmuypeHue npopecCHOHAIBHBIX 3HAaHUH CTYAEHTOB, (OPMUPOBAHUE Y

HUX UHTEpeca K yueOHO-1T03HABATEIbHOMN e TETbHOCTH.

CaMocTosiTenbHast paboTa CTYJICHTOB BKIIFOUAET B CEOSI:

o U3Y4ECHHE TEOPETUYECKOT0 MATEpUalla U COCTABICHUE KOHCIIEKTA JICKLIUMU, €CJIA CTYIAECHT
OTCYTCTBOBAJI HA [1ape UJIU YTO-TO YIyCTHUI;

o [IOAITOTOBKA K JJAOOPATOPHBIM 3aHATHUSIM, OTBET Ha BOIIPOCHI B KOHIIE KaXKJOU JIEKIIUY;

o IIOMCK U MpopaboTKa MaTepuanoB u3 MHTepHET-pecypcoB, HaAy4YHbIX IyONMKALUil Ipu
MOJIrOTOBKE MaTepHalia K HaydHO-TIpakThudeckoi KoHpepenunn BY3a;

. [IOATOTOBKA K UTOTOBOMY KOHTPOJIIO 3HAHUM 110 AUCLUIUIMHE (3a4eT).

6. @oH1 OLIEHOYHBIX CPEACTB VISl POBEAEHNSI IPOMEKYTOYHOM aTTeCTAIIUN
00y4arIMXCcs M0 JUCUMILTIMHE
CDOH,I[ OLCHOYHBIX CPCACTB IAJIA IMPOBCACHUA HpOMe)KYTO‘{HOI‘/'I aTTeCTalnu 06yqa10u1nxc;1

no jucuunianHe «MarepuanoBeieHHe W TEXHOJOTHS KOHCTPYKLMOHHBIX MaTepUasioB»
IPEJICTaBJICH B MIPHJIOKEHUH K paboyeil mporpaMMe AUCHUILIMHBI U BKIIIOYAeT B ce0sl:

. nepevyeHb KOMIIETEHIMH ¢ yKa3aHHEeM 3TarnoB WX (OPMHUPOBAHUS B MPOLECCE OCBOCHMS
00pa30BaTeNbHOM POrpaMMBl;

. OIMCaHKe TMOKa3aTesell U KpUTEpUEB OLCHUBAHUS KOMIETEHLUI Ha Pa3JIMYHbIX dTanax ux
(dbopMHpOBaHUs, ONMCAHNE ILIKAJ OLICHUBAHUS;

. TUIIOBbIE KOHTPOJIbHBIE 33/1aHUSl WJIM MaTepuaibl, HEOOXOAMMBbIE Ul OLIEHKH 3HaHUi,

YMEHUW, HaBBIKOB M (WIM) ONbITAa JACSITEIBHOCTH, XaPaKTEPU3YIOUIUX  ATAIbI
bopMHUpPOBaHUS] KOMIIETEHITUH;

o METOJMYECKUE MaTepHAabl, OMPEEIAIONINe MPOIEAYpPhl OICHUBAHMS 3HAHWUNM, YMEHUM,
HaBBIKOB W (MJIM) ONBITa JEATEILHOCTH, XapaKTEePHU3YIOUIUX JTambl (HOPMUPOBAHUS
KOMIIETECHIIUH.

3 cemecTp
Bonpocwul ona nposedenus npomercymounoi ammecmayuu no oucyuniune (3auem)

1. ATOMHO-KpHUCTa/NINYECKOE CTPOCHHUE BEIIECTB. THIBI KPUCTAIIIMUYECKUX PEIIETOK, WX
apaMeTpsbl.

2. Kpucramnuzanus. [omumopdusm. AHU30TpONHSL.

3. MeTozap! ucnbITaHUs MaTEpUAIIOB.

4. OCHOBBI TEOPHUH CIIaBOB. J[MarpaMMa COCTOSIHUS CILJIaBOB C 00Opa30BaHUEM HEOTPaHUUEHHBIX
TBEPABIX PaCTBOPOB.

5. JluarpamMma COCTOSIHUS CIUIaBOB C MOJHBIM OTCYTCTBHEM PACTBOPUMOCTH JIEMEHTOB

6. JlnarpaMMa COCTOSIHUS CIIJIaBOB ¢ 00pa30BaHUEM OI'PaHHMUEHHBIX TBEPJIBIX PACTBOPOB.

7. AlnarpaMMa COCTOSIHUS CIUIaBOB C 00pa30BaHUEM YCTOHYMBOIO XMMHUYECKOIO COETUHEHMUSI.

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

9. TBepaoctb. MeTobl OnpeaeeHrs TBEPAOCTH.



10.[InarpamMma COCTOSIHUS KEJEe30-yIIIEpO. CrpyKTypHBIE COCTAaBJISIOLIUE
JKEJIe30yTIEPOAUCTHIX CILIABOB.

11.Cranu yrnepoaucteie. Kitaccupukanus 1o cTpykType U Ha3HaYCHHIO, MAPKUPOBKA.
12.Yyrynsl. Knaccuduxaius, MapkupoBKa.

13.Cepslit uyryH. CTpyKTypa, CBOMCTBA, IPUMEHEHHUE.

14.KoBkuii uyryn. CTpykTypa, CBOMCTBA, MPUMEHECHHUE

15.BBICOKONIPOYHBIN YYTYH € MIapOBUAHBIM rpadutoM. CTpyKTypa, CBOHCTBA, TPUMEHEHHE.
16.BBICOKOTTPOYHBII YyT'YH C BEpMUKYJISIPHBIM rpadutoM. CTpyKTypa, CBOHCTBA, TPUMEHEHHE.
17.Cranu nerupoBannsie. Knaccudukanus, MapKupoBKa.

18.0cHOBHI TeOpUHU TepMHUUecKoit 00padboTku. Buasl TO, TeXHOIOTHS.

19.3akanka, TexHosioru, Ha3HaueHue. Buapl 3akanku. CTpyKTypHbIE TPEBPAILICHHS TIPU 3aKaJIKe.
20.0Tnyck, TexHOJOrHs, HazHaueHue. Buabl otnycka. CTpyKTypHBIE NpEBpallleHUs] MPHU
OTITyCKE.

21.0Tkur, BHABI OT)KUTA, TEXHOJIOTHS, HA3HAYCHUE.

22 Hopmanusaiusi, TEXHOJIOTUsl, Ha3HauUEHUeE.

23. Xumuko-tepmuueckast 0opadotka, Buasl XTO.

24 IlemeHTanus, TEXHOJIOTHS, HA3HAYCHUE.

25.HutponemeHTanusi, TEXHOJIOTUsI, Ha3HAYCHHE.

26.A30THpPOBAaHUE, TEXHOJIOTHSI, HA3HAYCHHUE.

4 cemecTp
Bonpocut 0na nposedenus npomexcymouHoi ammecmauuu no OUcyuniune (IK3ameH)

1.bponsel. CoctaB, CBOMCTBa, MapKUPOBKA, IPUMEHEHHUE,

2.Jlatynu. CocraB, cBOIICTBa, MApKUPOBKA, IPUMEHEHHE.

3. AJIOMUHUIL U CIUIaBBI HA €r0 OCHOBE (JIUTCHHBIE)

4. ATIOMUHU U CIIJIaBbl HA €r0 OCHOBE (IepOpMUpYEMBIE, TEPMUUYECKU YIIPOUHSIEMBIE)

5. AJI'OMUHUI U CIUIaBBl Ha €r0 OCHOBE (1ehopMUpyeMbIe, TEPMUYECKH HE YIIPOUHSIEMBIE)

6. AHTH()PUKIIMOHHBIE CTITaBhI (METAIUTMYECKHE, HEMETAITNIECKHUE).

7. Kpurepun x1a10cTOMKOCTH MaTepUaos.

8.XmaiocToiikue CruiaBsl.

9.Hemerannnueckue X1aJ0CTOWKHE MaTepHAaIbL.

10. CruraBbI BBICOKOHM MPOBOAMMOCTH, BBICOKOTO COITPOTHBIICHHS.

11.MarHuToMsTrKie MaTepuabl

12. MarHuToTBepbIE CIIIaBbI

13.®u3nueckas CymHOCTb CBapPKH, 30Ha TEPMUYECKOI'0 BIUSHUS CBAPHOTO I1IBA

14.Cnocobs! cBapku

15.0co6eHHOCTH CBAapKH JIETUPOBAHHBIX CTaJeH

16.0co0GeHHOCTH CBApKH YyTr'yHA

17.0coGeHHOCTH CBAapKH LIBETHBIX CILIABOB

18.JIuteiiHOe TPOU3BOJACTBO. TEXHOIOTHS H3TOTOBJICHUS OTJIMBOK B pa30BbIE ()OPMEI.
19.06paboTka MetannoB gapieHueM. CylIHOCTh U ciocoObl 00pabOTKH METAJIOB JIaBJICHUEM.
20.06paboTka MeTayuIoB pe3anneM. IIoBepXHOCTH 3aroTOBOK M KOOPMHATHBIE INIOCKOCTH.
21.Pexxum pezanus. BeiOop pexuMoB pezaHusl.

22.TemuoBbIe SIBICHUS TP pe3aHUH MeTayUTOB. CHITBI Pe3aHusl, MOIITHOCTb.

23.Caeprenune. Cxema cBeplieHUs U paccBepiauBaHus. Pexxum pezanus npu cBepiieHuu. Yactu u
3IIEMEHTHI CITUPAIEHOTO CBEpIIa.

24.®peszepoBanue. MHcTpyMeHT. PexxuMm pesanust npu ¢pesepoBaHun. PaboThl, BhINONHAEMBbIE
Ha (pe3epHbIX CTaHKaX.

25.11InudoBanue. AOpasuBHble Marepuanbl. WHcTpymeHT. Pexxumbl. Buasl numdoBanwus.
OCHOBHBIE ABHKEHMSI ITPU NTU(OBAHUY.

26.TexHUKO-3KOHOMUYECKHE pacuyeThl IPU 00OCHOBAHUN TEXHOJIOTMUYECKUX PEIICHUH.



7. PekoMeHayeMas uTeparTypa

7.1. Ocnosnaa numepamypa

1. Ilom pen. ApsamacoBa b.H. MarepuanoBegeHue W TEXHOJOTHS KOHCTPYKITMOHHBIX
matepuanos. — M.: MI'TY um. H.O. baymana, 2009. — 460 c.

2. Cuiibman .. Matepuanosenenue. — M.: U3narenbckuit ieHTp «Akanemusi», 2008. — 335 c.

3. @®etnco I'I1., Kapnman M.I'., Martonns B.M. u np. MarepuaoBeicHue ¥ TEXHOJIOTHS

KOHCTPYKIIMOHHBIX MatepualioB. - M.: Merarutyprus, 2001. —480 c.

1.2. /lononnumenvHnas numepamypa

4. lansckuit A.M. u ap. TexHoIOTHs KOHCTPYKIIMOHHBIX MaTepuaioB. — M.: MalmmHOCTpOCHHE,
2002. - 512 c.
5. Ap3amacos b.H. Matepuanosenenue. — M.: MI'TY um. H.D. baymana, 2003. — 646 ¢
6. Jlaxtun F0.M., JleontreBa B.I1. Marepuanosenenue. — M.: Mammnoctpoenue, 1990. —
320 c.
7. Tlog pen. MUJL. bepureiina, A.I'. Paxmranra. MeramioBenenue u repmuueckas oopadoTka
cranu. — M.: Meramnyprus, 2001, - 393 c.
8. Ilox pen. A.C. 3youenko. MapouHuK craneid u criaBoB — M.: MammnocTtpoenue, 2003, - 783
C.

7.3. Memoouueckue ykazanus

1. MarepuanoBeneHue. MarepuanoBeIecHUE W TEXHOJOTHS KOHCTPYKIMOHHBIX MaTepHAJIOB:
YueOHO-MeToquecKoe MocOOMe K BBIOTHEHHIO MPAKTUYECKHX M CAMOCTOSATENBHBIX padoT. /
P.M.Tpubynckas. — [lerponaBnoBck-Kamuarckuii: Kamuatl TV, 2014. — 132 c.

2 TexHomoruss KOHCTPYKIIMOHHBIX MaTepHalioB. Y4eOHO- METOAMYECKOe Iocodue s
CTYICHTOB O4YHOW W 3ao4Hoi (opm oOyuenus./ TpuOynckas P.M., 3BonapeBa O.B. —
ITerponaBnosck-Kamuarckuii: Kamuatl TV, 2013. — 144 c.

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«MHTEPHET»

1.bubnuotexa EquHoe okHO mocTymna K oOpa3oBaTelbHBIM pecypcaM [DIEeKTpOHHBIN pecypc]. —
OnekTpoH. AaH. — Pexxum pocrymna: http://window.edu.ru/window/library. — 3aru. ¢ akpaHa.

2.@enepanpras ObC «EnuHoe 0kHO ocTyma K o0pa3oBaTensHbIM pecypcam» — URL:

http://window.edu.ru

3.0mektponnas Oubnmoreka. MHTepHET-IpoekT «Bwicimiee oOpa3zoBaHue». [DIEKTPOHHBIN

pecypc]. — DnektpoH. maH. — Pexxum moctyma: http://www.gaudeamus.omskcity.com/PDF_li-

brary _economic_finance.html— 3arux. ¢ sxpana.

4.9Onexrponnbie katanoru AUBC MAPKSQL: «Kuaurny, «Crateny, «/{uccepranumy, «Y4ebHO-
METOAMYECKasi JHTeparypa», «ABtopedepatsl», «Jlemosutapuerii  ¢goum»y. — URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.2nekTpoHHO-0nbMMoTeuHast cucrema «eLibrary»: [3nexkTporHbIN pecypce]. - Pexxum nocryma:

http://www.elibrary.ru

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

("Marepuanosenenue") pakynabrera MT (Mammnoctpoutensusie Texnonorun) MI'TY um.

H.D. baymana, Mockaa.

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

marepuaioB") dhakynereta MT (Mamunoctpoutenbhbie Texunomorun) MI'TY um. H.D.

baymana, Mocksa



http://window.edu.ru/window/library
http://window.edu.ru/
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
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

9. Meroanuyeckue yKa3aHus AJis1 00y4arOMUXCs 110 OCBOCHUIO
AUCHHUILIMHBI

Metonuka mnpenonaBaHus JAaHHOM JUCHMIUIMHBI TPEANojiaraeT UTEHUE JIeKIUH,
MPOBEJICHUE JIA0OPATOPHBIX 3aHATUN, TPYIIOBBIX WM WHIUBUIAYATbHBIX KOHCYJIBTALUNA I10
OTJIeNbHBIM (Hanbosiee CI0XKHBIM) crerupuieckuM npodiaemam aucuuIuivHbl. [IpenycMoTpena
camMoCToOsITeNIbHAs PadoTa CTYIEHTOB, a TaKXKe IMPOXOXKJICHHUE ATTECTAIMOHHBIX HWCIBITAHUN
IIPOMEKYTOUHOM aTTecTaluu (SK3aMeH).

JleKkyuu MOCBSIIAIOTCS PACCMOTPEHUIO HanboJee BaKHBIX KOHIIENTYaIbHBIX BOIIPOCOB: O
KJaccupUKallMu M CBOMCTBaX MarepuasioB. B xoxe nexkuuil oOydaromuMmcs —cleayer
MOJTOTOBUTh KOHCIEKTHI JICKIUH: KPaTKO, CXEMATHYHO, IIOCIEA0BATEeIbHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (POPMYITUPOBKH, OOOOIIEHMS; MOMEYaTh Ba)KHbIE MBICIH,
BBIJICNIATh KJIIOUEBBIE CJIOBA, TEPMHUHBI; MPOBEPSITH TEPMHUHBI, TMOHSATUS C [OMOIIbIO
SHIUKJIONEINH, clloBapei, CIPaBOYHUKOB C BBHITUCHIBAHUEM TOJIKOBAaHUH B TETPalb; 0003HAUYUTH
BOIIPOCHI, TEPMHUHBI, MaT€pHaJ, KOTOPHIN BBI3BIBACT TPYAHOCTH, TOMETUThH U TIOMBITATHCS HAWTH
OTBET B pEKOMEHAyeMoil nureparype. Eciam camocTosTeNnbHO He yAaeTrcs pa3o0parbcs B
marepuaie, Heo0X0JuMO c(hOPMYITHPOBATH BOIIPOC M 3a/1aTh MPENOJaBATEI0 Ha KOHCYJIbTAIlUH,
Ha JIabOpaTOPHOM WJIM Ha MPAKTUYECKOM 3aHSATHH.

Ilenvto nabopamopnozo 3anamus SBISETCS NPUOOPETEHHE OOYYAIOIMMUCA OIbITA
pelieHus: yueOHO-HCCIeI0BaTENbCKUX U PealIbHBIX MPAKTUYECKUX 3a7]a4 Ha OCHOBE M3YYEHHOTO
TEOPETHUUECKOr0 MaTepHuaa; HKCIEPUMEHTAIbHOE MOATBEPKICHUE U MPOBEPKA CYIIECTBEHHBIX
TEOPETUYECKHX MOJIOKEHUH, YMEHUE peliaTh MPaKTUYECKUE 3a1a4u.

10. KypcoBoii npoekTt
He mpenycmorpen

11. Ilepevyenb MH(POPMANUOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX NIPH
OCYIIeCTBJIEHHMH 00Pa30BaTeJILHOIO NMpoecca o JUCHUILUIUNHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 HHPOPMALIMOHHO-CIIPABOYHBIX

CUCTEM

ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX B 00pa30BaTe/IbHOM Npoliecce:
® D3JIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI, IPEICTABICHHBIE B pabodell mporpamMMe;

® JCIOJIb30BaHUE CIANiA-TIPE3eHTAIHIA;

® HHTEPAKTHBHOE OOIIeHHE ¢ OOyJarOMMMHUCS M KOHCYJbTHPOBAHHE MOCPEICTBOM PECYpPCOB
cetu WurepHer (oOmeHne Ha (GoOpymax, B COIHMAIBHBIX CETSAX, MOCPEACTBOM DIEKTPOHHON
MIOYTHI)

IlepeueHsb NporpaMMHOro odecnevyeHusl, MCNOJIb3yeMOro B 00pa3oBaTe/ibHOM Npouecce:

® TEKCTOBBIE, TAOIUUHBIE U rpaduueckue penakropsl nakera Microsoft Office;

® TIPOrpaMMBI OJTOTOBKH U IIPOCMOTPA MPE3CHTAIHIA;

e HHTEpHET-Opay3epsl;

® TI0YTOBBIE KJIMEHTHI (MPOrpaMMbl OOMEHA 3JIEKTPOHHOM MOYTOH);

Ilepeyenb HHpOPMALMOHHO-CIIPABOYHBIX CHCTEM:

e cnpaBoYHO-NIpaBoBas cucrtema «KoHcynpTanT-um0Cc» http://www.consultant.ru/online

e cmpaBouHO-TIpaBoBas cuctema «["apant» http://www.garant.ru/online

e uHpOpMaIMOHHO-cIIpaBoyHas cucteMa «Texakcnepr» http://docs.cntd.ru

e nHpOpPMaIMOHHO-cIipaBoyHas cuctema «NormaCS» http://www.normacs.ru

12. MaTepuajibHO-TeXHHYECKOe o0ecnedyeHune JUCHUIINHbI
st mpoBeieHust 1abopaTOPHBIX PAOOT UCTIOJIB3YIOTCS CIICUATM3UPOBAHHAS J1A00paTOPHS
«MarepuanoBenaenue»1-204
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- KOMIUIEKT Y4eOHO-HATISAIHBIX TOCOOMH «MarepraioBeicHuEeY;
- 00BEMHBIC MOJICIIA METAJUIMIECKON KPUCTAIUTHYECKON PEIICTKH;
- 00pa3ibl METAJJIOB (CTAJU, YYT'yHA, IBETHBIX METAJJIOB U CIIJIABOB);
- 00pa3Ibl HEMETAIUTMYECKIX MaTepPHaJIOB.
-O6opynoBanue J1abopaTOpuu U padOYUX MECT JIaDOpaTOPHH:
DJIEKTPOHHBIN MUKPOCKOI
ATnacel MUKPOCTPYKTYpP METaJJIOB U CILIABOB

TBepmoMep I HCHIBITAHUS TBEPAOCTH METAUIOB Mo metony Poxsemna (mpecc Poksena)
TK-2, bpunemnns

Hedexrockor

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

OO0pa3ibl YepHBIX U BETHBIX METAJIJIOB U UX CIUIABOB

CreHbl 2JIEKTPOPaTOMaTEPUATIOB

Metainorpaduaeckne MUKPOCKOTIBI

[[InudoBanbHbIE CTAHKU

MydenbHas nedb

CymibHbIi mKad

Martepuansl A TOPUTOTOBJIEHUS MUKpoOULIM(oOB(HaxaauyHas Oymara, mnacra ['oiim,
PEaKTUBBI JUISl TPABJICHUS



JlonoiHeHUs ¥ M3MEHEHHs B padoyeil mporpamme 3a / y4eOHBbIH
roa

B pabouyto nporpammy 1O AUCIUILINHE JUIsl CTIEIUATIbHOCTHU (Tei)
BHOCATCSI CJIEAYIOIINE AOTIOTHEHUS] U U3MECHEHUS:

I[OHOHHCHHH )51 HU3MCHCHMU BHCC

(momkHOCTh, ®.1.0., moanuch)

PaGouass mporpamma miepecMOTpeHa W OA00OpeHa Ha 3acelaHuu Kadeapbl
« _» 20 T.

3aBenyromuii kadeapou

(moamuce) (®.1.0.)



