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1 Henu, 3271244 ¥ IJIAHUPYeMble Pe3yJIbTaThl 00y4eHHs M0 IMCHUILIHHE

K oCHOBHBIM meJsiM OCBOGHHUS JUCHUIUIMHBI «Teopus momydeHus U 0OpabOTKH

MaTCpHraJioB» CIICAYET OTHCCTH:

. dbopMUpOBaHHE OCHOBHBIX IIOAXOJOB K IMOJYYEHHI0O U OOpabOTKH pa3INuHbIX
MaTepUasos;
. dbopMUpOBaHHE HABBIKOB, HEOOXOAMMBIX JJISi y4acTuUsi B CO3JaHMM HOBBIX

MaTepUajoB U TEXHOJIOTUH ITPOU3BOJICTBA.

K ocHoBHBIM 3agauyam ocBoeHus aucuuiuiiHbel «Teopust momydeHHs H OOpabOTKH
MaTEepHAJIOB) CIENYET OTHECTH:

. paclIUpeHHe U 3aKpEeIUIEHHE TEOPETUYECKUX U MPAKTHUYECKUX 3HAHUM 110
JUCLUIUIMHE MaTepuajoBeleHHe, HEeOOXOAMMBIX Ui IPOBEICHUS HAy4yHBIX HCCIEIOBAaHUH U
IIOCTaHOBKM ONTUMM3AILIMOHHBIX 3a]1ay;

. U3y4yeHHE  CYIIHOCTH  (PU3UKO-XUMHUYECKUX U
HIPOMCXOJAIIMX B IPOU3BOJICTBE U 00PAOOTKE PA3IUYHBIX MATEPUATIOB;

® (1)OpMI/IpOBaHI/IC Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3TaIax PCUICHUA 3aJa4u pCaIM3allun

XUMHNYCCKUX IIponecCCoB,

KOHKPETHOT'O HaINpaBJIEHUs MaTePUATIOBEICHHS;

. 03HAKOMJICHHE C COBPEMEHHBIMH JOCTIKCHUSIMH IO CO3[aHUIO0, MPUMEHEHUIO U
MEePCIEKTUBAM Pa3BUTHS HOBBIX MaTEPUAJIOB.

[Tnaaupyembie pe3yabTaThl OOYYEHHUS JOJKHBI OBITh COOTHECEHBI C YCTAHOBICHHBIMU
B OIIOII BO unaukaTopamMu 10CTH>KEHUS KOMITETCHITUH.

O6yuenue no qucruruiHe «Teopust moaydeHus U 00pabOTKK MaTepHaIOB)» HAMPABICHO Ha
dbopMupoBaHUe y 00YJarOIIUXCS CIEAYIOIUX KOMITETECHITUI:

Koa v HaumeHoBanue KOMIETEHIMIA

NHaukaTopbl J0CTHKEHUST KOMIeTEeHIUH

MK-1

Crniocoben pa3pabarbIBaTh COCTaB
KOMITO3UITMOHHBIX MAaTEPUAIIOB JIJIsI 3aIaHHBIX
YCIIOBUH AKCIUTyaTallH

UIIK-1.2.

Mogenupyer u pa3pabaThIBae€T COCTaBbI
KOMITO3UIIMOHHBIX MaTepHaloB Ha OCHOBE
aHaJIM3a YCIOBUM MX OKCIUIyaTallud MU C
Y4€TOM SKOHOMHUYECKUX (aKTOPOB

MK -2
Crnoco0eH UCroab30BaTh HA MPAKTUKE 3HAHUS
0 TIOJIMMEPHBIX MaTepHuajgax pas3JIM4HOro

NIIK-2.3.
OO6pabatbIBaeT, aHAIU3UPYET U IPEICTABIISIET
pe3ysbTaThl UCCIEI0OBaHUN B BUI€ OTYETOB

HAa3HAYECHHUs, BBINOJHATh HWCCIEIOBAHUSA U

VCIIBITAHUSL MAaTEPUAIIOB

IIK -3 NIIK-3.1.

CnocoOeH BBIMOJHATh WHCTPYMEHTANIbHBINA | CocTaBiseT MIPOTPAMMBI WCTIBITAHU I
QHAJIM3 ChIPbS, MATEPUAIOB U TOTOBOM | JIJAKOKPACOYHBIX  MaT€pUalOB  COIJIACHO
JTAKOKPACOYHOUW TPOMYKIIMH, BBIPAOATHIBATh | HOPMATUBHO-TEXHUYECKOMN TOKYMEHTAIIUH
PEKOMEHJALMM 1O  KOPPEKTUPOBKE  HX

peuentyp
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2 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunmuaa b1.2.3.2. «Teopust mosrydeHuss W 0O0paOOTKM MaTepuajioB» OTHOCUTCA K
JTMCIATUTMHAM OCHOBHOM 00pa30BaTeNbHOW MPOTPaMMBI MOJITOTOBKH OakalaBpoB, GpopMHUpyeMOn

Y4aCTHUKaMH O6p330BaTeJ'IBHBIX OTHOIIICHUH.

Jucuummna «Teopust moiaydeHus: 1 00paboTKH MaTepuaIoB» B3aUMOCBS3aHA JIOTHYECKU U

COJIEpKaTeIbHO—METOANYECKHU CO caeayomumu aucuumnaamMu OOIT:
B uactu, popmupyemoit yaactHrukamu o0pasoBarenbHbIx oTHOIeHUH (b1.2):

— TexHonoruu IOJIMMEPHBIX U KOMIIO3UIIMOHHBIX MAaTCPHUAJIOB,

— KoMOrHHUpOBaHHBIE MaTepUAIIbI,
— Marepuaiibl HAaHOT€XHOJIOTH.

3 CTpyKTypa M coJep:KaHue JUCHUIITHHBI

OO11ast TPYA0EeMKOCTb AUCIUILIMHBI COCTaBISICT 3 3aueTHbIe enuHuibl (108 yacos).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
(mo hopmam 0OyueHwHs)

3.1.1 Ounas popma oOydeHwHs

Ne But yueHoii pagoThI KounuecTBO CemecTpbl
n/n 4acoB 5
1 | AyauTopHble 3aHATHS o4 o4
B ToM uucne:
1.1 | Jexuuu 18 18
1.2 | CemmuHapcKue/IpaKTHUECKUE 3aHATUS
1.3 | JIJabopaTopHble 3aHATHS 36 36
2 | CamocTosiTe/ibHasl padoTa 54 54
3 | IIpomesxyTouHas aTTecTanus
3auet/aud.3auer/sK3aMeH 9K3aMEH
HToro 108 108

3.2 TemaTu4yeckuii IJIaH U3yYeHHUs TUCHTUTIIHHBI
(mo popmam 0OyueHus)

3.2.1 Ounas popma oOyueHus

TpynoemkocTs, 4yac

AyauTopHas padora | I

5 g o E

o 2 iz S < =
Ne Paszesbl/Tembl = = [B % S E w5 % EE
n/n AMCUUIIMHBI 3 S & © g¢ =29 = S
[} 2 IS & " e E = o B ®
o |E = O o = ; =l oo =

l:‘ § 4 g‘; o ™ < X &

g8 |& &l =
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o E |5 |E S

1 Tema 1. BBomHas snekiust. OOtiue monoxeHus teopun | 12 2 4 6

MOJTy4YeHUsl U 00pabOTKU MaTepuanoB
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2 Tema 2. [Togxoap! K M3y4E€HUIO TUCLUILINHEI 12 2 4 6
3 Tema 3. Tepmuueckast 06paboTKa METaJIIOB 12 2 4 6
4 Tema 4. Xumuko-tepmuyeckas o0paboTka METaIJIOB 12 2 4 6
S) Tema 5. CoBpeMeHHBIE METO/1bI 00PaOOTKH METAIOB 12 2 4 6
6 Tema 6. JlebopmarnmonHsie wMeToabl 00paboTku | 12 2 4 6
MOJIMMEPOB
Tema 7. MHOTOCTIOWHBIE TOJTMMEPHBIE MATEPUAITBI 12 2 4
8 Tema 8. OGpaboTka Oymaru 12 2 4 6
9 Tema 9. [Ipou3BOACTBO KECTH 12 2 4 6
Hrtoro | 108 | 18 36 54
3.3  ConepxkaHue TUCHUNIHHBI
HaunmeHoBaHue Couepmanne TEMBbI
TEMbI
Tema 1. Omnpenenenne HAayyHOHW JUCHUIUIMHBI «TEOPUS TONY4YeHUS H  00pabOTKH
BBoanas MaTepHajoB», OCHOBHBIC IMOAXOJbl K W3YYEHHIO JAWCHUIUIMHBL TepMUHBI U
JEKIHS. ompezeneHusi. PaccMoTpeHne OCHOBHBIX ITOIX0/I0B K U3YUCHHUIO AUCIUILIHHBL, T1aHbI
OO6mme NPEICTABICHUS O MOJEKYISIPHO-KHHETHYECKOM MOJETN CTPOCHUE MAaTepHajioB,
NOJOXKEHHUS | TepMOAMHAMHYecKass  Monenb.  OmnpespeneHHe  CTPYKTYpPhl — MaTEpHAJIOB.
TEOPHUH PaccmoTpenne OCHOBHBIX Mojeneld K OOBSICHEHHIO CBOWCTB MAaTEpHAJIOB.
noxyuenus U | OnpeneneHa HEOOXOIUMOCTh JOMOJTHUTEIBHOH 00paOOTKM pa3lUYHBIX 0a30BBIX
00paboTKH marepuainoB. [IpencraBieHsl mpuMepsl 00pabOTKH M MOAM(DUKALUMN MaTEepPHAJIOB.
marepuasioB | OOpaboTKa MaTepHalIoOB MPOUCXOAUT Oe3 M3MEHEHHsl cOocTaBa, MOAM(DUKAIMI — C
M3MEHEHHEM COCTaBa 0a30BOT0 MaTepuaa.
Tema 2. PaccmoTpeHo  cozmepkaHHME — MOJICKYJSIPHO-KMHETHUECKOH  MOJENU  CTPOCHHUE
[Tomxompl K | BemlecTBa M €€ 3HAYEHHWS I ONKCAaHUS CBOWCTB MartepuanoB. IlpencraBnen
U3y4YCHUIO rpaguyeckuii MaTepuan, OOBSCHAIOUIMN MOJICKYJISIPHOE B3aUMOJCHCTBHE U €ro
JTVCHUTUIMHBL | BIMSHUE HA CBOMCTBa mMarepuaioB. [IpencTaBiieH TepMOAMHAMUYECKUH MOAXOJ K
ONHCAHUIO B3aUMOJCWCTBUS MEXAY MOJEKylIaMd. AHaIM3 BO3MOXKHOCTEH
pa3IMYHBIX TOAXOJOB K OIMCAHUIO MEXMOJICKYISIPHOTO B3aMMOJCHCTBHS H
3QPEKTUBHOCTb HMX  HCIOJB30BaHMS B  MarepuanoBeaeHuu.  OrmnpeneneH
CTPYKTYPHBII 2JIEMEHT MaTepuaoB. J[aHO OHATHE UACATHHOTO U PEaTbHOTO Tela.
OO6ocHOBaHbl OOBEKTHl HM3y4eHHs - OOpabOTKa METaIOB (ITOBEPXHOCTHAs H
o0beMHOE BO3JIeHCTBUE), 00paboTka M MoAU(UKALMS IOJMMEPHBIX MaTepHalioB
(redopmaninOHHbIE METOABI 00pabOTKH, XUMUYecKass MOAM(UKAINS TOBEPXHOCTH
MaTepuaioB), oOpaboTka Oymaru, MpPOU3BOJACTBO JKECTH, Kak MpUMeEp
OBEPXHOCTHOM 00pabOTKM METAJUIMYECKOT'O JIUCTA.
Tema 3. [TpencraBiensl Mukpogororpadpuu MeTamIoB, paCCMOTPEHA CTPYKTypa UICaIbHOTO
Tepmuuecka | M peanbHOr0 MeTaula. BBeieHO MOHATHE 3€epHAa, KaK CTPYKTYPHOTO 3JIE€MEHTa
s 00pabOTKa | peallbHOTO MeTajula ¥ BIMSHUE pa3MEepoOB 3€peH Ha CBOWCTBA METAJUIOB.
METaJIOB [IpencraBiaeH pPUCYHKH CTPYKTYpbl METAIJIOB MOCJHE BBIJIABKH M PAa3IUYHBIX

pasMep 3epeH Mo TommmMHE 3aroToBku. OmpeneneHa  HEOOXOJUMOCTh
JIOTIOJTHUTEIBHONM 00pabOTKM, CBA3aHHOM C BapbUpPOBAaHHEM pa3MEPOB 3€peEH.
[TonsiTe TepMuyeckol (MM TEIUIOBOI) OOpabOTKONM BKIIIOYAET COBOKYMHOCTH
olepalrii HarpeBa, BHICPIKKHU U OXJIXKJICHHS TBEP/BIX METAJUIMYECKHX CILJIAaBOB C
IENBIO MTOJTYYSHHS 3aIaHHBIX CBOMCTB 32 CUET M3MEHEHUSI BHYTPEHHETO CTPOCHUS U
CTpYKTYpbl. TemoBas 06paboTKa HCIONB3YETCs JINOO B KaUYeCTBE MPOMEKYTOUHOM
orepanuu Juis yiaydlleHus oOpaOaThIBA€MOCTH IaBJICHHUEM, pe3aHueM, JH00 Kak
OKOHYATeNbHAsl oOlepalus TEXHOJOTHYECKOro Ipolecca, olecrneyuBaromas
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3aJIaHHBIA YPOBEHb CBOMCTB M3jaenus. OO0mas IIuTeIbHOCTh HarpeBa MeTaia mpu
TEIIOBOH 00paboTKe CKJIaIbIBAE€TCS W3 BPEMEHU COOCTBEHHOTO HarpeBa [0
3aJaHHOM TEMIIepaTypbl M BPEMEHHM BBIACP)KKM MpU O3TOW TeMImeparype.
[IpencraBiensl MuUKpodoTOorpadun METayuIoB A0 U MOCe TEPMUUYECKONW 00pabOTKH.
PaccMoTpeHBl OCHOBHBIE THIIBI 000PYIOBaHHMS JJIsl TPOBENICHHS 00paOOTKH.

Tewma 4.
XUMUKO-
TEepMHYECKast
obpaboTka
METaJIJIOB

BnusiHue okucieHus MeTajia Ha ero 3aJlaHHble cBoiicTBa. OrpeneneHue OCHOBHBIX
CHocO0OB CHMIKEHMsI BO3AECHUCTBUS KHUCIOpoAa Ha MeTal. OCHOBHBIM CIIOCOOOM
IIOJIy4YeHUE TIOKPBITMA Ha IIOBEPXHOCTH 3€pEH M H3ACIHA M3 MaTepuala,
YCTOMYMBOIO K JEHCTBHIO KMCIOPOJAA. 3all0JHEHUE IPOCTPAHCTBA MEKIY 3€PHAMM.
XUMHKO-TepMHUUecKass 00paboTKa METAIJIOB U CIUIABOB OCYILIECTBIIAETCS IIyTEeM
BBIJICPKUBAHUS IIPU HarpeBe 00pabaThIBA€MbIX MAaTEpUAJIOB B Cpelax KOHKPETHOTO
cocTaBa pa3iaM4yHOro (azoBoro cocrossHuA. To ecTb, 3TO COBMELICHHUE
IUIACTHYECKOW JedopMallud M TeMIepaTypHOro Bo3jedcTBus. Paccmorpena
TEXHOJIOTMSI IIPOBEICHMs LIEMEHTUPOBAHUSA ITOBEPXHOCTU METAJUIOB YIVIEPOAOM,
a30ToM, Opoma. BrijeneHbsl OCHOBHbIE CTaJuu 0OpabOTKM — MCIApEeHUsl BELIECTB,
aJcopOIMs BEUIECTB HA IOBEPXHOCTH MeTayuia, AUQQYy3us BEmEeCTB B 00BEM
merayuia. [lokazaHo 3HaueHue TteMmmepaTypsl Ha 3(PQGEKTUBHOCTH 0OpabOTKH.
Iloxa3aHO M3MEHEHHE CBOWCTB HE TOJIBKO IOBBIIIEHHE KOPPO3MOHHOW CTOMKOCTH
MeTajljia, HO YJy4dlIeHHE TBEPIOCTH, U3HOCOCTOMKOCTU. B cpaBHEHMM C IpOUMMHU
TEXHOJIOTHSIMU XUMHUKO-TEpMUYECKasi 00pabOTKa BBIFOJHO OTJIMYAECTCS TEM, YTO
IIPY 3HAYUTEIBHOM POCTE IPOYHOCTHU IJIIACTUYHOCTh CHMYKAETCSL HE TaK CHIIBHO.

Tewma 5.
CoBpeMeHHbI
€ METO/IbI
00paboTKu
METaJIJIOB

CoBpeMeHHBIE MPOOJIEMBI OTpaciyd OO0paOOTKM METAUIOB — HOBBIE TYTOIUIABKH
CIUIaBbl ¥ MHUHUMU3AIMS H3JCIHiA, TPeOOBaHUS AJIEKTPOHHOW MPOMBIIUICHHOCTH.
OcHOBHbIE  HampaBiICHUS NpPUMEHEHHE Jla3epHOM  0OpabOTKM  METaJUIoB,
MarHUTOUMITYJIbCHAs 00pabOTKa, BBICOKOYACTOTHAs 00pabOTKa, YJIbTPa3BYKOBas
00paboTKa, JIIEKTPOIPO3MOHHAs 00pabOTKa, AIIEKTPOIPO3HOHHAS 00padOTKa,
iasMeHHas 00paboTka. PaccMOTpeHBI OCHOBHBIC YCTPOHCTBA IMPOBEICHHS
COBpPCMCHHBIX MCETOJA0B O6pa6OTKI/I. IToka3zannl npeuMynmecTBa M HCEOOCTATKHU
OTPENIEICHHBIX METOJIOB COBPEMEHHBIX 00paboTku. IllpuBeneHb HavaabHBIC
CBE/IEHUS 0 (PU3NYECKUX OCHOBAX IMPEJCTABICHHBIX METOJIOB 00pPa0OTKHA METAILIOB.
— 3aroTOBKY IOMEMIAIOT B D3JEKTpOMarHUTHoe mnosie. M3nenue mnomemaercs B
JUDJICKTPUK, W CHJIOBBIC JIMHHUU BOBﬂGﬁCTBymT Ha €ro IIOBCPXHOCTH. Taxum
Croco0oM IpOBOJAT (POPMOBKY OEpHILIMSL, TUTAHA, TUCTOBOW CTalIH. Y CTAaHOBICHO
BJIMSTHAE COCTaBa METAJUIOB Ha BHIOOP M 0OOCHOBaHHME TEXHOJOTHYECKUX PEKUMOB
00paboTKH.

Tewma 6.
Hedopmaruo
HHBIC
METO/TBI
00paboTKu
MOJIUMEPOB

Jlano omnpezneneHue TOIMMEPHOMY Marepuanay, OOOCHOBaHbBI CTPYKTYpHBIE
HJIEMEHTHI TOJIMMEPHBIX MAaTE€pPUaloOB U JaHbl OOIIME HPUHIUIBI 3aBUCUMOCTH
CBOMCTB TMOJMMEPOB OT CTPYKTYpbl M TEMIIEpPAaTypbl OKPYKAIOIIEH Cpebl.
OnpeneneH KOMIUIEKC CBOMCTB  IOJUMEPHBIX  MaTEpHAIOB  YIAKOBOYHOIO
Ha3HAYeHUs] M TOJIMMEPOB, MPUMEHSEMBIX ISl TOJYyYEHHUS JIaKOKPACOYHBIX
nokpelTuii.  CBOHCTBAa  HOJMMEPOB  3aBUCAT OT  OpPUEHTAMM  OOJBIINX
MaKpOMOJIEKYJI, KOTOpasi B 3HAUMTEIbHOW CTENEHU MpPOSIBISIETCA NpU IEPEeBOJE
MaKpOMOJIEKYJ B BBIIPSIMIICHHOE COCTOSIHHE, YTO SBJIIETCS OCHOBOM BBITSKKHU
MOJIMMEPHBIX IUIEHOK NpH MepepaboTKe pacijiaBOB U PACTBOPOB IOJUMEPOB.
[TpuBenenus cxema W 00OpYAOBaHHE IS MOJYYEHUS OPUEHTHUPOBAHHBIX IUICHOK,
IpPU  BBITSDKKE OTHENBHO OT OJKCTPY3UM M BBITSDKKM pyKaBa IIOJUMEDA.
IIpencraBieHbl MEXaHWYECKUE CBOWCTBA M IPOHUIAEMOCTh IO KHUCIOPOAY psAla
MOJIMMEPOB JI0 U TIOCTI€ BBITSKKH.

Tema 7.
MHorocioiH
ple

[loka3aHo 3HAUYE€HHE MHOTOCIOWHBIX MOJMMEPHBIX IUICHOK [JI YHAKOBOYHOM U
noymrpaduIecKon MPOMBIIIIEHHOCTH. [IpencraBiena KJIacCupUKaIHs
MHOTOCIIOMHBIX TUIGHOK HAa MHOTOCIIOIHBIE U KOMOMHUPOBAaHHBIC MIEHKU. TepMuH
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MOJIUMEPHBIE
MaTepHuabl

MHOTOCJIOIHBIE MaTepPHaibl OTHOCUTCS K TPYIIIIE MAaTEPUATIOB, COCTOSIIUX TOJBKO
U3 CIIOEB CHHTETHYECKUX IOJMMEPOB, B COCTaB KOMOWHHPOBAHHBIX MaTEpUAIOB
BXOJSIT CJIOM MaTepuaioB paszau4yHoro tuma (Oymara, domibra, Tkanb). CrocoObl
BapbUPOBAaHUS CBOMCTB MHOTOCIOWHBIX TIUICHOK 3a CYET: BBIOOpa cocTaBa
KOMITO3UIITMOHHOTO MaTepHalia, YCTAHOBJICHHUS TIIOPSAIKA YEPEIOBaHUS CJIOCB;
obecrieyeHuss HEOOXOJMMOTO YPOBHSA aAr€3HMOHHOTO B3aMMOJCHCTBHS MEXIY
CJIOSIMH;, BBIOOpPAa ONTUMAIBHOW TEXHOJIOTUH M OOOPYAOBaHHS ISl TOJTYYCHUS
KOHKpEeTHOro  Martepuana. llpeacraBieHbl TEXHOJOTMM U 000pyIOBaHHE
IPOM3BOJICTBA MHOTOCJIOWHBIX MOJIMMEPHBIX IIJICHOK.

Tema 8.
O6paboTka
Oymaru

[IpencraBieHbl JaHHBIE MO CTPYKType OymMaru M BIUSHHE CTPYKTypbl Oymaru Ha
pacripelielieHe BJIarM M yjpaneHue Oymaru B mporecce cymku. [IpencraBiieHsl
JTAHHBIE O MMOPUCTOH CTPYKType OyMaru U BIUSHHUE MIOPUCTOCTH Ha HECEHHUE MeYaTh
U KayecTBO OTTHUCKA. JlaHbl TEXHOJIOTMYECKHE OCHOBBI 00pabOTKM OyMmaru.
PaccMOTpeHbl OCHOBHBIE TEXHOJOTHMH OOpabOOTKM M HMX BIHMSHHE Ha KadyeCTBO
IICYATH.

Tema 9.
[TpouzBoacT
BO JKECTH

OO6o0mien marepwan JEKIHMA IO MeTaulaM M HX o00paboTke. PaccMorpensl
TpeOOBaHUS K METaNIMYECKOMY JIUCTY AJIsl MOJy4YeHHUs >KecTH. JlaHbl OCHOBHBIE
MapKH JKECTU M COCTaB 3aLUTHOIO MOKPHITHs. OIpeneneHbl yClIoBUS IPUMEHEHUS
KOHCEpPBHOM Taphl. lIpencraBieHbl TEXHOJIOTMUYECKUE CXEMbI MOJIYUEHHS KECTU U3
paciuiaBa M pacTBOpa 0JIOBa W METaJUIOB. TpeOOBaHMSI K KOHCEPBHOW Tape M HX
3aBUCUMOCTh OT TEXHOJIOTMM IPOM3BOJACTBA KecTH. OrnpeaeseHbl YCIOBHS
XpaHEHHSI KOHCEPBHOM Tapbl B XOJOAWIbHUKE. YTHUIM3aUUsd KOHCEPBHOW Tapbl

IIOCJIC UCIIOJIBb30BaHMA.

3.4

TemaTuKka ceMHHAPCKHUX/MTPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/mpakKTHYECKUE 3aHATHSI-HE TIPOBOISATCS

3.4.2 JIaGopaTtopHbIe 3aHITHS

No N pa3nena Kon-Bo
. /IT JTUCLUIUINA HaumenoBaHue 1a00paTopHBIX padboT 4acoB
HBI
1.| Temal | TepMuHBl U onpeaeeHus] TUCIUIUIMHBL. 2
2 | Tema? MornekyasipHO-KMHETHYECKasi MOJIeIb CTPOSHHE BEIIECTRA. 4
TepMoaMHaMUUYECKUI NOIXO0/1 K PEAMETY MATEPHUATIOBECHUE.
3.| Tema3 | Tepmuueckas 06paboTKa METAIJIOB. 4
4. | Tema4 | Xumuxo-tepMmuyeckas o0pabOTKa METAJIOB 4
5.| Tema5 | CoBpeMeHHbIE METOBI 0OPAOOTKU METAIJIOB. 4
6. | Tema6 | JlebopmanoHHBIE METO I 0OPAOOTKH MOJIMMEPOB 4
7. Tema 7 | MHOrocinoiHsle OJIMMEPHBIE MAaTEPUAJIbI 4
8. | Tema8 | O6paboTka Oymaru 4
9.| Tema9 | IIpou3BOACTBO KECTH 4
10. 36
3.5 TemaTuka KypcoBbIX NPOEKTOB (KypPCOBBIX padoT)

1. ITpoekT ycTaHOBKHU JUIsl TEPMHUECKON 00pabOTKU METAJLIOB.

2. I[IpoeKT ycTaHOBKH ISl TEPMOXUMUYECKONH 00pabOTKN METAIIOB.

3. IIpoexT 1exa 1o BBITYCKY JBYX OCHOOPUEHTHUPOBAHHBIX MOJIUMEPHBIX IUIEHOK
4. ITpoekT 1exa o BBITYCKY MEIOBaHHOM OyMmart.

5. IlpoekT 1exa no (GpTOpUPOBAHUIO MOJTUITHIICHOBBIX TIEHOK.

6. IIpoeKT ycTaHOBKH Ul KallIMPOBAHUS MOJIMMEPHBIX TUIEHOK U Oymaru.
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4 Y4yeOHO-MeTOAUYeCKOE U HH(OPMALIMOHHOE o0ecrieueHne

41 HopmaruBnblie 10KyMeHTHI 1 'OCTbI

1. ®IoC 22.03.01. «MarepuanoBeeHIE U TEXHOJIOTHU MaTepraioBy».2020.

2. AxaneMuueckuil yueOHBIH IJIaH 1O HampaBieHuto moArotoBku: 22.03.01 MarepuanoBeaeHue u
TexHojorun MarepuanoB. [Ipoduns: MarepuanoBenenue u uudpossie Texnosnoruu. Oopma
00ydeHust — ounast. 2023.

3. Marpuna x AVYII 22.03.01.02.- MarepuanoBeeHne ¢ TEXHOJOTUH MAaTEpPHUAJIOB.
(Matepuanosenenue u nudposie Texnonorun). Ipuem 2023/2024 r.r. 2023.

4. Vka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Crpareruu Hay4HO-
TEeXHOJIOrM4eckoro passurusa Poccuiickoit denepaum».

5. Ilpuka3 MunuctepcrBa oOpazoBanusi U Hayku Poccuiickori @enepanuu ot 23.08.2017 Ne 816
«O06  yrBepxaenun  [lopsinka  mpuUMEHEHHS ~ OpPraHU3AlMSIMH,  OCYHIECTBIISIOIIUMU
00pa30BaTeNbHYIO0 ACSITENbHOCTD, JEKTPOHHOTO 00YUYEeHHSI, TUCTAHIIMOHHBIX 00pa30BaTebHbIX
TEXHOJIOTHI MPU peanu3aii 00pa3oBaTeIbHBIX POTPAMM).

6. T'OCT 7.32-2017. Cucrema ctanmaptoB 1o uHpopManuu, OUOIMOTEUHOMY U H3/1ATEILCKOMY
neny «OTYET O HAYUYHO-HUCCJIEJIOBATEJIBCKOM PABOTE»

4.2  OcHOBHasl IUTEPATypa
1. OcHoBBI MaTepuanoBeieHus (MeTamuiooopadorka). Yueonuk / [Tox pen. 3amnaruaa B.H.. — M.:
Academia, 2016. — 148 c.
2. AnackuH, A.M. MarepuainopeneHnue (MeTaiooopadoTka): YueodHoe mocodue / A.M. AnackuH.
— M.: Akanemus, 2018. — 240 c.
3. Bacunbesa, JI.C. Uepuenue (Metaimnoobpadotka). [lpaktukym: yue6Hoe mocobue. / JI.C.
BacuiseBa. — M.: Academia, 2016. — 107 c.
4. Bepeuna, JI.1. Merauoo6paboTtka: cipaBodHuK: YueOHoe nmocooue / JI.U. Bepenna, M.M.
Kpacuos, E.1. ®panxun. — M.: Uadpa-M, 2017. — 352 c.
5. TexHonorust mepepaOOTKu moauMepoB. PuU3MUYeCKUe U XMMHUYECKHE MpPOLEcChl : ydeOHoe
nocooue st By3oB / M. JI. KepGep [u ap.] ; mon pexakmueit M. JI. Kepbepa. — 2-e u3z., ucnp. u
norn. — Mocksa : U3natensctBo IOpaiit, 2023. — 316 c. — (Boicmee oOpas3oBanue). — ISBN
978-5-534-04915-2. — Tekcr : anektpoHHbIN // OOpa3oBarenbHas mwiatdopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/514888
6. Moaudukanus MOBEpXHOCTH CTPYKTYPUPOBAHHBIX MoimuMepoB : MoHorpadus / O. O. Tyxukos

[v np.]. — Bonrorpan :Bonrorpaackuii roc. TexHuueckuit yu-1, 2015. — 224 c.
7. Moaudukamus moJIuMEpoB : METOJUYECKHE yKa3aHUs K jgabopaTopHbIM padoram / YUysarl. roc.
yH-T uM. W. H. YnbsHoBa; [cocT. B. A. Jlanunos, O. A. Konsmmms ; ots. pen. H. Y. Konbios]. —
Yebokcaps! : U3n-Bo Yysai. roc. yu-ta, 2012. — 32 c.

4.3  [lomoJHMTeJbHAs JIUTEpPaTypa
1. 3amnarun, B.H. OcHoBbl MaTepuanoBenenus (MeTamuiooopadbotka): Yuebnuk / B.H. 3amnarun.
— M.: Academia, 2017. — 12 c.
2. Cokonoga, E.H. Marepuanosenenue (Metamiooopabotka): Pabouas terpans: YuebHoe mocodue
/ E.H. CokomoBa. — M.: Academia, 2018. — 80 c.
3. Obmas xuMHuecKas TEXHOJIOTHS MMOJIMMEPOB : TabOPaTOpHbIN NpakTUKyM / M-Bo 0Opa3zoBaHus 1
Hayku Poc. ®enepaunn, ®I'BOY BIIO «Yysam. roc. yu-T um. . H. YnbsHoBay; [cocT. H. U.
Konw1oB u ap.]. — Yebokcaps : M3a-Bo UyBami. roc. ya-Ta, 2015. — 39 c.
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4. O6mas xumus. [TonumepHble MaTepuanbl: METOIMYECKHE YKa3aHus / M-Bo 0Opa3oBaHus U
Hayku Poc. ®enepaunn, @PI'bOY BIIO «Yysamw. roc. yu-T um. M. H. YassHoBay ; [cocT. E. 1.
3axuBuxuHa, C. A. Mapkosa ; oTB. pen. A. H. JIpimukoB]. — YeGokcapsi : M3a-Bo UyBar. roc. yH-
Ta, 2015. - 55 c.
5. [TonmumepHbIe KOMITO3UITMOHHBIC MaTEepHaIIbl: TPOYHOCTh U TexHojorus / C. JI. baxenos [u np.].
— Honronpynnsiii: Uaremnext, 2010 (YeGokcapsr). — 347 c.
6. [IpakTHKyM 110 TEXHOJIOTUHU NIepepabOTKU U UCTIBITAHUSIM MTOJIMMEPOB U KOMITO3UITUOHHBIX
MaTepHaloB : yueOHOe mocoOue sl CTYICHTOB BhICIINX YueOHBIX 3aBeneHuii / [A. H. CagoBa u
1p.]. — Mockaa : KonocC, 2011. — 189 c.

4.4 DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE PECYPChI
1. https://online.mospolytech.ru/grade/repost/grader/index.php?d=5976&group=20795
2. I'enepanoB M.b., Anekcannapos B.I1., AnekceeB B.B. u ap. DHnuknonenus. MamHel u
3.amnmaparbl XUMAYECKUX U He()TeXUMHUYECKUX Mpou3BoAcTB. T.4-12. — M.: MammHocTpoeHue,
2004. Dnexrponnbiil pecypc. Calt «TexHuueckas nurepatypay». Pexum nocryna:
http://booktech.ru/books/processy-i-apparaty/203-mashinostroenie-enciklopediya-t-4-12-mashiny-i-
apparaty-himicheskih-i-neftehimicheskih-proizvodstv.htmi
4. www.studmed.ru/science/pup/poligrafiya/
5. online.mospolytech.ru/local/crw/category.php?cid=512

45 JluueH3uOHHOe W  CBOOOJAHO  pacHpocTpaHsieMoe  MPOrpaMMHOe

ooecrieuenue: maker Exchell, MatCad
4.6 CoBpemeHHble mpodeccHOHATbHBIE 0a3bI JAHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

l.LlenTp HOBBIX oOpa3zoBaTenbHbIX TexHONoruit Yp®dY. [Onekrponnsiii pecypc] — URL:
http://media.ls.urfu.ru/cet/
2. PomankoB IL.I'., ®ponos B.®., ®aucrok O.M. Meroasl pacdyera HpoOLECCOB M anmapaTroB

xumuueckor TexHosoruu. — M.: XUMU3JAT, 2009. Dnextponnsiii pecypc. Cait «Texnuueckas
autepatypay». Pexxum mocryma: http://booktech.ru/books/processy-i-apparaty/201-metody-rascheta-
processov-i-apparatov-himicheskoy-tehnologii-2009.htmi

5 MaTepuajibHO-TeXHHYECKOE O0ecredeHne

JlekimoHHbIE U JTA0OpaTOPHBIC 3aHATHS OOECIEUMBAIOTCS COBPEMEHHBIMU TEXHHUYECKUMU
cpeactBamu oOyudenusi. CTyJaeHTaM JODKEH OBITh OOeCcriedeH CBOOOJIHBIA JOCTYN K CpeiCcTBaM
WH(OPMAIMOHHBIX ~ TEeXHOJOruil.  JlabopaTOpHO-TIpaKTHUYECKHE  3aHATHS  IMPOBOJATCA B
CTICIMAIM3UPOBAHHBIX KJIACCAX, OCHAMCHHBIX KOMITFOTEPAMHU M COOTBETCTBYIOIIUM MTPOTPAMMHBIM
obecrieueHreM. J[yis BBIMONHEHUsT pacu€ToB UCHob3ytoTes mporpamma Microsoft Office Excel,
Marematudeckue maketsl StatSoft, Statistica, MathCAD wu ap.

JleMoHCTpanMss Ha JICKIIMOHHBIX W Ja0OpaTOPHBIX 3aHATUSAX BUACO(PPArMEHTOB HAYUYHO-
MI03HABATENBHBIX BHICO(DUIBMOB U COJCPKAHUS TEJICTPAHCISIIMN 110 MPOrpaMMaM TeJIeBUICHUS,
MOCBSIICHHBIM KJISSIIIUM BEIIECTBAM U JIAKaM.
[Iporpammuoe obecrneueHne

KomMreroTepHbIe Ipe3eHTalNH JICKITHOHHOTO Kypca 110 JTUCIHIIINHE.

http://www.polimag.ru
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I[HH YCIICHIHOTO OCBOCHUA OUCHUIUIMHBI W BBIIOJHCHUSA IMPAKTUYCCKUX 3aﬂaHI/II71 CTYACHT
HUCMIOJIL3YET CICAYIOIIME IIPOrpaMMHbIC CPEACTRBA!
Microsoft Office mst toma u padotsr 2007: Word 2007, Excel 2007, PowerPoint 2007.

6 MeTtoauyeckue peKoOMeHAANHU

6.1 Meroanueckue peKOMeHIANUM ISl PeNnoAaBaTe/isi M0 OPraHu3anuu

00y4eHus
PGKOMGHI[yeTCSI IHUPOKOC UCIIOJIBb30BAHNEC aKTUBHBIX U UHTCPAKTHUBHBLIX MCTOA0B 06yquI/1;1,
HAYyYHOH W CHpPaBOYHOW JUTEpaTypbl NpPU IOATOTOBKE Yy4eOHO-METOIMYECKHUX MaTepHalioB,
BO3MOXKHOCTEH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH.

6.2 Meroanyeckne yKa3aHus 1JI 00yYAOIIMXCH M0 OCBOCHUIO TUCIUILINHBI

IIpu camocrositenbHON pabOTE CTyAEHTaM PEKOMEHAYETCSl MCIOIb30BaTh 0a3y JaHHBIX
noMMrpaMueckux MaTepualioB, CeTh VIHTEpHET, a TakKe OTEYECTBEHHbBIE MPOQECCHOHAIBHEIC
xypHanbl:  «llomurpapusy, «KommbeloApt», «M3Bectusi By3oB. [IpoGmemsr mommrpadguu  u
U3/1aTeNnbeKoro aenay, «Hosoctu nomurpaduuny, «Piexco +»

7 DoHJ OLIEHOYHBIX CPEACTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4YeHUs!
[TpomexxyTouHasi arrecTanus oOOydamomuxcss B (opme 5SK3aMeHa MPOBOJHUTCS IO

pe3ysibTaTaM BBIIIOJIHEHHS BCEX BUJIOB Y4eOHOM paOOThl, MPEAyCMOTPEHHBIX YUEOHBIM IIJIAHOM 10
JaHHOM JucHMIUIMHE (MOAYJNO), NPU 3TOM YUUTBHIBAIOTCA PE3YJIbTaThl TEKYLIEro KOHTPOJIS
ycIieBaeMOCTH B TedeHue cemectpa. OleHKa CTeNeHH AJOCTHKEHHs 00y4arolUMUCS TUIAHUPYEMbIX
pe3yibTaToB OO0y4eHHUs MO AMCUMIUIMHE (MOJIYJI0) IPOBOAUTCS IpenojaBaTeieM, BeAyIIUM
3aHATUSA 110 TUCHUILIMHE (MOAYIII0) METOI0M SKCIIEPTHOM OLIEHKH.

7.2 1llkana u KpUTEpUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHUs

Kpurtepnu oneHkHn oTBeTa Ha IK3aMeHe
(bopmuposanue komnerenrumit UTK-1.2, UTIK-2.3, UTIK-3.1)

OTJINYHO:

IpU OTBETaxX Ha BONPOCHI JK3aMEHALMOHHOTO Owiera oOOy4aroUIuics IEMOHCTPUPYET
COOTBETCTBUE 3HAaHUI, YMEHMH, HAaBBIKOB IOKAa3aTessM, MPUBEACHHBIM B TaOJMIIAX, ONEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMHM, YMEHHSIMH, HaBBIKAMH, OBICTPO U OOOCHOBAaHHO OTBEYAET Ha
YTOUHSIIOIIUE BOIPOCHI;

Xopo1uo:

OpU OTBETaX Ha BONPOCHI JK3aMEHALMOHHOrO Owuiera OOy4aroLIUHCs IEMOHCTPUPYET
COOTBETCTBUE 3HAHMH, YMEHUI, HABBIKOB ITOKA3aTeNsM, NPUBEICHHBIM B TAaOJUIAX, ONEPUPYET
npUOOpPETEeHHBIMU 3HAHMAMHU, YMEHHSIMM, HaBbIKAMH, NPUMEHSAET UX B CUTYallUsX IMOBBIIIEHHON
cimoxkHoctd. Ilpm 3TOM MoOryr OBITP JOMYIIEHBl HE3HAYUTEIbHBIE OIIMOKHM, HETOYHOCTH,
3aTpYAHEHUS TPH AHATUTHYECKUX OIEpalusaX, IEepeHoce 3HAaHMM M yMEHUH Ha HOBBIE,
HEeCTaHJapTHbIC CUTYAIUH;

YAOBJICTBOPUTEJILHO:

IpyU OTBETaxX Ha BONPOCHI JK3aMEHAMOHHOTO Owiera OOyJaromuicsi IEMOHCTPUPYET
COOTBETCTBUE 3HAaHUI, YMEHM, HABBIKOB IOKAa3aTeJsiM, MPUBEACHHBIM B TaOJMIIAX, ONEPUPYET
nproOpEeTeHHBIMU 3HAHHUSAMH, YMEHHSIMH, HaBBIKAMH, MPUMEHSET MX B CUTYaIHsSX TOBBIMICHHON
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cnoxHoCTU. [Tpr 3TOM MOTYT OBITH JOIMYIIEHBI 3HAYUTENIbHbBIE OIIMOKH, HETOUHOCTH, 3aTPyIHEHUS
IIPY aHAJTUTHYECKUX OTEPaIlUsX, IEPEHOCE 3HAHWN U YMEHUI Ha HOBbIC, HECTAHIAPTHHIC CUTYAIIHH,

Hey/10BJIETBOPHUTEJIHHO:

IpU OTBETaX Ha BOMPOCH JK3aMEHALMOHHOTO Oujera oO0yJaromuiicss JEMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE 3HAHMM, YMEHHI, HAaBBIKOB IIOKa3aTeNsiM, MPHUBEICHHBIM B TaOIuIax,
JIOITYCKAIOTCSl 3HAUMTENbHBbIE OIMIMOKHM, MPOSBISIETCS OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB II0
psAy mokaszaTenied, 0OyJaroIuiicsi MCIBITHIBAET 3HAUMTENbHbBIC 3aTPYAHEHUS MPU ONEPUPOBAHUU
3HAHUSIMH U YMEHHUSIMH [IPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

Kpurepun oneHku padoTbl 00y4aromerocss Ha JJa00paTOPHOM 3aHATHH
(bopmuposanue komnerenimii UIK-1.2, UT1K-2.3, UTIK-3.1)

— JabopaTopHasi padoTra BbINOJHeHAa: 0dOpMIIEH OTYEeT MO paboTe, MPOM3BENEHBI Oe3
OmMOOK BCe HEOOXOANMBIEC PACUETHI U ClIeTaHbl 000CHOBAHHBIE BHIBOIBL;

— JabdopaTtopHasi pa0oTa He BBINOJHEHA: OTYET MO pabore HE O(OPMIIEH, pPacCUETh
NPOM3BEACHBI C OIIMOKaMH, OTCYTCTBYIOT 0OOCHOBAaHHBIE BHIBO/IBL.

Kpurepun ouieHKH BbINIOJHEHUSA KOHTPOJIbHON padoThl
(bopmuposanue komnereniumii UIK-1.2, UTIK-2.3, UIIK-3.1)

KonTponbHast paboTa BBIMONTHIETCS 10 BapHaHTaM, BKIFOYAIOIIIM BOIIPOCHI 10 U3YYEHHOMY
Marepuainy. BbImonHeHne KOHTPOJBbHOW padOThl OIEHWBAETCS B COOTBETCTBHH C IPOLEHTOM
MPABUIIbHBIX OTBETOB.

— «OTJIMYHO» - CBbIIIE 85% MPaBUIBHBIX OTBETOB;

— «xopouio» - oT 70,1% 1o 85% npaBUIBHBIX OTBETOB;

— «yZOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBuiIbHBIX OTBETOB;

— «HEYJIOBJIETBOPUTENHHO» - OT 0 10 55% mpaBUIIBHBIX OTBETOB

7.3 OueHouHbIE CpeCcTBA

HaumenoBanue [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepucTuka OeHOYHOTO OLIEHOYHOTO
0C cpelcTBa CpeaCTBa cpencta B @OC
CpenctBo POBEPKH YMEHUH brnanku ordeTon
JaGopatopHas o0yyJaroIerocs CaMOCTOSITEIILHO C EliiiﬂbTaTaMH
1 pabora BBITIOJTHATh TEOPETUUECKHE u p THCHIA
(JIP) JKCIIEPUMEHTAJIBHBIE HCCIIEIOBAHUS U JIabOpaTOpHOU
OLICHKH YPOBHSA OCBOECHHUS paloThI
00yYaroImuMcs MPaKTHYECKUX HAaBBIKOB C HHANBHyaJIbHBIM
KoHTpomsHas CpencTBo TPOBEPKH 3HAHUN U yMEHUH Kommnekrsr
2 pabora MPUMEHITh TIONyYeHHbIE 3HaHUS Ui BapHAaHTOB
(K/P) peleHust 3a/1a4 ONMpeesIeHHOTO THIA 10 KOHTPOJILHBIX
TEME WM pa3zeny 3aaHui

Cucrema cTaHIapTU3UPOBAHHBIX 3aJJaHUM,

3 Tecr MIO3BOJISIIOILAsS aBTOMAaTU3UPOBATh @DOHJ TECTOBBIX
(T) MPOLIEAYPY M3MEPEHMS YPOBHS 3HAHWU U 3alaHuI
yMEHUI 00y4Jarouerocs.
dopma  MPOMEKYTOUYHOM  aTTECTALMH Kommnext
4 3K3gMeH oOyyarolerocsi, onpejensgeMas yueOHbIM | 3K3aMEHALMOHHBIX
) IJJAHOM MOJIFOTOBKY IO HAIIPaBJICHUIO ouneToB

IHacnopT (poHA2 OLIEHOYHBIX CPEACTB N0 AUCHUILIHHE
«Teopust moyueHust 1 00pabOTKK MaTEpPHAIOBY

O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
Ucn.: T.C. Jleyxuna
12098248



13

Ne
n/n

KonTposmmpyemblie pa3zaeibl JMCHHIIHHbI

Kon
KOHTPOJIMPY
eMoii
KOMIIeTeHIIH
"

HaunmenoBanue
OIICHOYHOI'0
cpeacrsa

Tema 1. Bromnas nekiusa. OOmuye MmojaoKeHus: TEOpUr
MOJTy4eHHSI 1 00pabOTKU MaTEpHAIIOB

NIIK-1.2,
HNIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tema 2. Tlogxoab! K U3y4E€HUIO TUCIUILINHBI

NIIK-1.2,
NIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tewma 3. Tepmuueckas 006pab0oTKa METaLIOB

NIIK-1.2,
HNIIK-2.3,
HIIK-3.1

JIP, T, K/P, D

Tema 4. Xumuko-repmuueckas 00padoTka METaJIOB

HNIIK-1.2,
HNIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tema 5. CoBpeMeHHbIE METO/IbI 00pPa0OTKH METAIIOB

NIIK-1.2,
NIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tema 6.
MOJIMMEPOB

JlebpopmanmoHHble METOIBI  00pabOTKH

HNIIK-1.2,
HNIIK-2.3,
HIIK-3.1

JIP, T, K/P, D

Tema 7. MHOTOCIIOWHBIE TTOJTUMEPHBIE MaTEPUAITBI

NIIK-1.2,
NIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tema 8. O0OpaboTka 6ymaru

HNIIK-1.2,
HNIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

Tewma 9. [Ipon3BoaCTBO KECTH

HNIIK-1.2,
NIIK-2.3,
NIIK-3.1

JIP, T, K/P, D

(bopmuposanue komnerentuiit UTTK-1.2, UTTK-2.3, UTIK-3.1)

7.3.1. Texkymmii KOHTPOJIb (PadoTa Ha 1a0OPATOPHBIX 3AHATHSIAX)

IIpumepsI BONIPOCOB 1JIst PACCMOTPEHHUS HA 1a00PaTOPHBIX 3AHATHSIX.

JlaboparopHnas padota 1. OO11Me MonoKeHs! TEOPUN NOTy4eHUSI 1 00pabOTKH MaTepHaIIOB.
Haubonee pactipocTpaHeHHbIE MOJIETH CTPYKTYPBl MaT€pHUAJIOB.

1.
2.
3.

No ok

OmnpeneneHne CTpYKTypbl MaTEPUAIIOB.

I[aTL OIMPCACIICHUC Ta3aM, KHUAKOCTAM W TBCPAbIM MATCpUAIaM II0 arpe€raTHOMy MU

($ha30BOMY COCTOSIHHIO.

3HadeHUe Knaccn(bmcauym BCIICCTB AJId MAaTCPUATIOBCACHU .

[IporHo3upoBaTh CBOICTBAa METAJIIOB.
IIporHo3upoBaHue CBONCTB OJUMEPOB.

HeoOxonuMocTh 1ononHUTEIbHON 00pab0TKH METAJIIOB U IOJUMEPOB.

O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
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8. OcHoOBHBIE METO/IbI 00PAOOTKH METAJIIOB U MTOJIUMEPOB.

9. ITlpumeHeHHE METAJUIOB B YIIAKOBOYHOM MPOMBIIUIEHHOCTH.

10. [IpmeHeHe MOIMMEPOB Y TAKOBOYHOW POMBIIIJICHHOCTH.

11. [IpumeHeHne MoJIUMEPOB B MOJUTPAPUUECKON TPOMBIIIIICHHOCTH.

JlaGopaTtopnast padota 2. [loaxoabl K U3y4EHUIO TUCHUILTAHEIL.

VYkaxuTe nepedeHb BUI0B 00pabOTKH MeTalIa JaBJICHUEM B IUNTACTHYECKOM COCTOSIHHU.
UYrto Ha3bIBAIOT MPO(UIEM MPOKATHOTO U3/1EHs?

VYkaxuTe nepedeHp Ae(EKTOB TOpsTIeKaTaHO! JINCTOBOM CTalTH.

Kakum MeTo1oM o4MIaeTcsi HOBEPXHOCTh TOPSYEKATAHBIX JIUCTOB OT OKAJIHHBI?
Kakue nBe KHCIOTHI TPUMEHSIOTCS ISl OYUCTKH FOPSYEKATAaHOTO JMCTAa OT OKAJIHHBI?
Ha ckonbko rpymin noapasaenseTcst BeCh COPTaMEHT MPOKATHBIX W3IEINiA?

3ageM HE0OX0AMMO MPABHUTh CTANIb ITOCIE TOPSYETO MPOKATHIBAHHS?

O06paboTka, KOTOPOH MMoABEPraeTcs yriepoaucTas CTajlb OCIE XOI0IHON MPOKATKH.
B dem 3akimogaeTcs CyImHOCTh TEXHOJIOTUHU JIUTEHHOTO MTPOU3BOACTBA?

10 W3 KakuX OCHOBHBIX 3TAIlOB COCTOUT TEXHOJIOTMYECKHH MPOIECC TOTYICHUS OTIUBKH?
11. YTo MOHMMAIOT O[] KMIKOTEKYUYECThIO CILIaBa?

12. Yro Ha3pIBaeTCs yCaaAKOW M KaK OHU BIUSIOT Ha KAY€CTBO OTIIMBKHU?

13. Kakue cyniecTBylOT OCHOBHBIE BUIBI Opaka OTJIMBOK U CIIOCOOBI MX YCTPaHEHHS?

CoNoO~WNE

JlaGopaTtopHas pabora 3anstue 3. Tepmudeckas 00pabOTKa METaJIOB.
1. C kaxo#i 1enpI0 MPUMEHSIETCS TePMOOOPa0OTKA ISt YEPHBIX U IBETHBIX METAJIOB?

Kakue Buabl TepMuyeckoil 00pabOTKH SIBJISIOTCS OCHOBHBIMU?

VYKakuTe nepevyeHb XapakTepUCTHK, OIPEEISIIOIINX TEPMOOOPaOOTKY.

Kakum crioco6oM TepMo0oOpabOTKH ylIyuIIaloT IPOYHOCT JKese3a?

VYKakuTe MOCIeACTBHS HeTPaBIUIILHO BEIOPAHHOM TEMITEpaTyphl CTANIU TepeT POKATKOM.

C noMo1ibIo 3TOro 060py10BaHUs IPOBOJUTCS PEKPUCTAIUIN3ALMOHHBINA CTaIbHON OT)KHUT.

Kak onpenenuts TeMiieparypy pekpucTajliin3aluy MeTauia (cruiasa)?

Kakue ¢akTops! BIUAIOT Ha pa3Mep 3e€pHa PeKPUCTANIN30BaHHOTO MeTaia?

Urto 03HauaeT neperpes u nepexor mMeramia?

0. Kakue crocoOsl CylecTBYIOT [l HCIIPABJIEHUs IIeperpesa 1 ne-pexora cranu’?

11. Kakumu criocobaMu MOXHO YCTpaHUTh (YMEHBIINTb) OKaJIMHY M 00e3yriepoXKHBaHHE
MeTaJuia Ipu 00paboTKe aBiIeHueM?

HBOo~NOoOORWDN

JlaGopatopHas pabota 4. XuMHKO-TepMUuUeckas 00paboTKa METaJIOB.
1. Kakoii nporecc Ha3pIBaIOT XUMHUKO-TEPMHUECKOM 00pabOTKOM cTanmu?
2. C Kakoi 1eNbo IPOBOIAT XUMHKO-TEPMUUECKYIO 00paboTKy?
3. U3 kakux cragmii coctout nporecc XTO?
4. Kaxkue paznuuatoT Buibl XTO B 3aBUCUMOCTH OT JIEMEHTA HACHIIIEHUS ?
5. B uem cymHoCTb npoliecca leMeHTaluu?
6. Kaxwue BemiecTBa UCIIONB3YIOT JUIsl TPOBEIACHUS [IEMEHTAIH?
7. Kaxue cymecTBylOT pa3HOBHIHOCTH IIEMEHTALIMU B 3aBUCUMOCTHU OT CPe/ibl HACBILICHUs?
8. Tlpwm kaxoii Temriepatype MpOBOIST IIEMEHTAIINIO: B ra30BOi (ase; B TBepaoi (aze?
9. KakoBa npo1oKUTEIBHOCTD Mpolecca [IeMEeHTauN?
10. Kakue u3nienust ¥ ¢ KaKoH IS0 ITOIBEPTar0T IIEMEHTAITAN ?
11. B yem cymrHocTh npolecca a30TUPOBAHUS?
12. Kakue BeriecTBa HCIONB3YIOT IS TPOBEACHHUS a30THPOBAHUS?
13. Kakue cymiecTByrOT pa3HOBHIHOCTH a30THPOBAHUS B 3aBUCIMOCTH OT CPEe/Ibl HACHIILICHHS?
14. Tlpu kakoii Temneparype IpoBOAST a30TUPOBaHuE: B Ta30BOH ¢aze; B TBepaoH ¢aze?
15. KakoBa npo10KUTEIbHOCTD Mpoliecca a30TUPOBAHMS?
16. Kakue n3nenust v ¢ KaKoi IeJTbIO IMOABEPraroT a30 THPOBAHHIO?
O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
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17. B yeM cymHOCTb TIporiecca IMaHUPOBAHMS?

18. Kakwue BeriecTBa HCIOIB3YIOT I TPOBEACHUS [IMAHUPOBAHUS?

19. Kakue cymiecTByroT pa3HOBHIHOCTH LIMAHUPOBAHUS B 3aBUCMOCTH OT CpEJlbl HACHIIIEHUS ?
20. IIpu kaxoii TemrepaTrype MpoBOAAT IUAHUPOBAHUE B Ta30BOil (paze; B TBepAoi daze?

21. KakoBa IpoA0IKUTEIBHOCTD ITpoLecca [IMaHUPOBAHUS?

22. Kakuie u3ienus ¥ ¢ KaKo IEeNbI0 MOIBEPraloT IIUaHUPOBAHUIO?

Jlaboparopnas pabota 5. CoBpeMeHHbIE METO Ikl 00Pa0OTKH METAJLIOB.
1. dopmousMeHeHHE TPU TOMOIIY BHICOKOTOYHBIX METOOB TUIACTHYECKOTO
neGpopMHUpPOBaHUSI.
2. TlpumeHeHUE TPAIUIIMOHHBIX CITIOCOOOB METAIIIO00PAOOTKH, HO OTIHYAIOIIAXCSI
MOBBIIIEHHON TOYHOCTBIO U TIPOU3BOJUTEIBHOCTBIO.
Hcnonp3oBaHne BBICOKOIHEPTETUIECKUX METOIOB 00pabOTKH METAILIOB.
I'uapaBnrueckas 06paboTKa METaILIOB.
O6paboTka METaJIIOB JIaBJICHUEM.
Dnexrpuydeckas 00paboTKa METAIIOB — TyTOBOTO HJIH HCKPOBOTO.
DneKTpoMarHuTHas 00paboTKa MeTajlia pU BO3ICHCTBUH HA 3aTOTOBKY
AIIEKTPOMArHUTHOTO TIOJIS.
8. Dnekrpodusnyeckas 00pabOTKa, ISHCTBYIONIAs HAa TIOBEPXHOCTh HANIPABICHHBIM JTy4OM
Jasepa.

No ok w

JlaboparopHuas padoTta 6. [ledhopManimoHHbIie METOABI 00PAOOTKH TTOTUMEPOB.

1. Yto npeacTaBisitoT co00i MOJMMEPHI U MJIaCTMACChI?

2. Ilo xakuM nmpu3HaKaM Kiaaccu@uuupyroTcs nonumepsl? [IpuBeaure npumepsl.

3. Uto npeacTaBisioT co00H NPUPOAHbIE, HCKYCCTBEHHBIE U CUHTETUYECKUE MTOJIUMEPHI?

4. IIpuBeauTe MpUMEPHI TEPMOTUIACTHYHBIX U TEPMOPEAKTUBHBIX ITOJIMMEPOB M UX OCHOBHBIE
XapaKTEPUCTHUKH.

5. Yto mpeacTaBisieT cOOOW CIIMTHIN MOMHITUICH?

6. Kakue nonumepsl HCHOJIB3YIOT AJIs1 U3TOTOBJICHUS CAHUTAPHO-TEXHUYECKUX M3/1ETUN U
NIPUBEINTE UX OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH?

7. IlpuBenuTe OCHOBHBIE KOMIIOHEHTHI IJIaCTMAcC U MX Ha3HauYCHHE.

8. [lepeuncnuTe MpenMyIEeCTBa M HEJOCTATKH IIACTMACC KaK KOHCTPYKIIMOHHBIX MaTepHaJIOB.
9. IlpuBeauTe KIacCUPUKAIMIO IIaCTMACC.

10. Tlepeuncaute OCHOBHBIE CLIOCOOBI TEPEPAOOTKYU MOTUMEPOB B U3/EIH.

JlaGopaTtopHnast pabota 7. MHOTOCJIOWHBIE TTOJIMMEPHBIE MAaTEPUATIBI.

1. TlpuBenute mpuMepsl KIaccu(PUKAIIUN KOMIIO3UIIMOHHBIX MaTepPHAIOB (110
MaTepHaJIOBEeIIECKOMY, KOHCTPYKIIHOHHOMY, TEXHOJIOTHUECKOMY, SKCIUTYaTalliOHHOMY
MIPUHIIUIIAM )

Ob6ocHyiiTe He00X0IUMOCTh MOTYUYE€HUSI MHOTOCJIOWHBIX MOJIMMEPHBIX MaTepHUasoB.
Kakwne TpeboBaHMs MPEIbsBISAIOT K TOTMMEPHBIM MaTpUIiam?
Jaiite 0011yI0 XapaKTePUCTUKY METAJUIMYECKUX MATPHII.
Jaiite o011yI0 XapaKTEepUCTUKY MOJTMMEPHBIX MaTPULL.
Jaiite o011yI0 XapaKTepUCTUKY KEPAMUYECKUX MATPHIIL.
JlaiiTe onpeieNieHHe U MIEPEUUCIIUTE TEPMOPEAKTUBHBIE TIOJIMMEPEI, NCTIOIb3yeMbIe B
KaueCTBE MOJTMMEPHOM MaTPHIIBl KOMIIO3HUTA, ¥ BBIJEIUTE UX JOCTOMHCTBA U HEAOCTATKH.
8. HazoBuTe TepMOIIIaCTHYHBIE TIOJIMMEPHI, NCTIOIh3yEMBbIE B KAUECTBE IMOJIMMEPHON MaTPHUIIBI
KOMIIO3UTA, U BBIIETTUTE UX IOCTOMHCTBA M HEJJOCTATKH.
9. HazoBuTe 3:macToMepbl, HCIOIB3yEeMbIC B KAU€CTBE TIOJTMMEPHOI MaTPHIIBI KOMIIO3HUTA, U
BBIJICTIUTE UX JJOCTOMHCTBA M HEJIOCTATKH.
JlaGopaTtopHnas paborta 8. ObpaboTka Oymarmu.

Nogakown

O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
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N3 gero nenator 6ymary?

CrpykTypa 6ymaru?

[Topucras crpykrypa Oymaru

Bnustaue noprcroct Oymaru Ha Ka4ecTBO NMEYaTHON MPOTYKIIUU
MeToabl peryaTupoBaHust IOPUCTON CTPYKTYPHI Oymaru
OnTuManbHbIA pa3Mep Mop AJs MOITYYEHUS KaUeCTBEHHOTO OTTHUCKA.
Bnusiare noprcroct Oymaru Ha yJepKaHue OTTHCKA.

Bnustaue nopucroctu Oymaru Ha 4eTKOCTh TPaHUIl OTTUCKA.

LNkl wNE

JlabGopaTtopnast pabota 9. IIpon3BoACTBO KECTH.

CTpyKTypa )KeCTH.

OCHOBHBIE MapKH KECTH.

OcHOBBI KJIacCU(PUKAIIUU JKECTH.

benas n yepHas KecTb.

[Tonydenue xecTd METOJIOM JTy>KEHUS
DNEKTPOIUTUYECKUN METOJ] OTYUEHHUS )KECTH
3aBHCHUMOCTH CBOWCTB KECTH OT CIIOCO0a MOTyYSHUSI.
OcHoBHBIE 1e(heKThI KOHCEPBHOM KECTH.

LNk wNE

7.3.2. Tekymmii KOHTPOJb (KOHTPOJIbHAasi padoTa)
(popmupoBanue komnerenimii UTIK-1.2, UTTK-2.3, UIIK-3.1)

=

Kakas Hayka Ha3bIBaeTcst MaTepuanoBenenuem? Ha uém ocHoBan meron bpunersa?

OxapakTepu30BaTh MEXaHMUECKUE CBOICTBA U OIUCATh BCE 3TH CBOICTBA.

3. Uro HasbiBaeTcsi cranbio? IlpucyrcrBue, Kakux JJIEMEHTOB B CTalM HPUBOAMUT K
KPacHOJIOMKOCTH, XJIQJJHOJIOMKOCTH U K 00pa30BaHUI0 (JIOKEHOB?

4. Uro Ha3bIBaeTCs TEepPMUYECKOH 00paboTkoil cramu? IlepeuncianThs BHIBI TEPMHUYECKOM
00paboTKH, ONUCaTh UX IPOTEKaHUE U ONPEACIUTh LeJIb KaX10ro BUga o0paboTKH.

S. Pacumdposate mapky cramu 15XM7P9HO4A

N

BAPUAHT 2

1. Yrto Ha3pBaeTcs KpuCTauiMdeckod pemérkoi? Ilepeuncnute u  000CHOBaTh  BHJIBI
KPUCTAJUIMYECKUX PELIETOK.

2. OxapakTepu30oBaTh TEXHOJOTMYECKHE CBOWCTBA M OMNMCATh BCE BXOAIIME B AAHHYIO TIPYIILY
CBOMCTBA.

3. Uro Ha3biBaeTcs yyryHoM. KimaccupuuupoBats 1 0XapaKTepH30BaTh BU/IbI YYT'YHOB.

4. Yto Ha3bIBaeTCs XUMHUKO-TepMUYECKOoW o00paboTkoi cranmu? IlepeuncnuTs BUIBI XUMHKO-
TEpPMUYECKOI 00pabOTKH, B 4YeM 3aKJIFOUAETCs LeNIb KaXKA0Ir0 BU1a 00paboTKH.

5. Pacmudposats mapky ctanu 10XI[SA9T4II

BAPHUAHT 3

1. Yro Ha3biBaercs criaBoM? OOOCHOBATH TUIIBI CILIABOB.

2. Ilepedncnuth U 0XapaKTepU30BaTh (GPU3NUECKHE CBONCTBA MAaTEPHAIIOB.

3. Kakue antoMuHUEBBIE CIIIaBbl BAM W3BECTHBI, HAIIMCATh UX COCTaB.

4. Yro nazpiBaeTcsa Koppo3uei? IlepeuncinTs 1 onucaTh METOABI 3aLIUTHI OT KOPPO3HUH.

5. Pacumudposate mapky cramu 9XH719D4A

7.3.3. Tekyuuii KOHTPOJIb (TECTUPOBAHME)
(popmupoBanue komnerenimii UTTK-1.2, UT1K-2.3, UTIK-3.1)

O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
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IIpuMepbl TECTOBLIX 3aJaHUM:

IIpumep TecToBOrO 3a1aHNs KOHTPOJIBLHOM padoThl Ne 4

I: T325, KT=1, TEMA = «1.1»
S: meTamn

+: XKeJe3o

— YyT'yH

—:. CILJIaB

I: T326, KT=2, TEMA = «1.1»
S: monmumep

+: IMOJIMATUJIEH

—: CTEKJIO

— 9YT'YyH

—. CTaJIb

T327, KT=1, TEMA = «1.1»

S: Ilonumep, nepexoAsIIHii IPU HAarpeBaHUU B BS3KO-TEKyUee COCTOSHUE
+! HOIUIIPOIHIICH

+:M10JIMBUHUIIXJIOPH L

—! MONMUTETPAPTOPITUIICH

—! BYJIKAHM30BaHHBIA HATypaJIbHBIA KayuyykK

I1: T328, KT=1, TEMA = «1.1»

S: yBenmu4eHHEe MPOYHOCTH TPU PACTSHKEHUU TTOJIMMEPOB SIBJISICTCS CIICICTBUEM:
—! YMEHBILIECHHSI TOJIIIMHBI TUICHKH

+: OpHEHTAIUU MaKPOMOJICKYIT

—! YMCHbIICHHSI TEPEKTHOCTH TUICHKU

+: 3MEeHEeHHE (PU3MIECKOTO COCTOSIHUS MOJTMMEpa

I: T364, KT=3, TEMA = «1.1»
S: CooTBeTcTBHE MEX]Y MMOTMMEPHBIM MAaTEPUATIOM U UX CTPYKTYPHBIM TUIIOM MaTepHuala

L1: ceTuaTslii KapOOLIEMTHOM MOIUMED
L2: rerepornienHoii monumep

L3: nuHeitHpIl KapOOLEHON MoIuMeEp
L4: ceTuaThlii reTepoLeTHON TOIUMED

R1: comonumep cTupoia v AUBUHIIOEH30I1a
R2: mommyTuneHokcun
R3: kampon

7.3.4. [IpoMeKyTOUHBII KOHTPOJIb (BONPOCHI K IK3aMeHY)
(popmupoBanue komnerentmit UTIK-1.2, UTTK-2.3, UTIK-3.1)
IIpumepHBbIe BONMPOCHI K IK3aMeHY
1. HauGoinee pacnpocTpaHEHHBIE MOJIETH CTPYKTYPBI MaTEPHUAIIOB.
2. OmnpeneneHue CTPYKTYpPhl MaTepPHAIIOB.
3. Jlatb ompeneieHWe ra3aM, KHJIKOCTSAM W TBEPABIM MaTepyaliaM [0 arperaTHoMy u
(a3z0BOMY COCTOSIHUIO.

O coBepIIEHCTBOBAHINM HOPMAaTHBHOTO U Y4eOHO-METOANYECKOr0 o0ecreueHHss 00pa3oBaTesIbHOTO Mpoliecca
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3HayeHHe KIacCu(UKAIMK BELIECTB AJIs1 MAaTEpPUAIOBEACHUS.

IIporHo3upoBarh CBOKWCTBA METAILIOB.

IIporuo3upoBaHue CBOWCTB MOJIUMEPOB.

Heo6x0auMoCTh JONOTHUTENBHOM 00pabOTKH METAIUIOB M MTOJTUMEPOB.

OcHOBHBbIE METO/1bl 00pa0OTKH METAJIOB U ITOJIUMEPOB.

[TpuMeHeHre METaNIOB B YITAKOBOYHOM MPOMBIIIICHHOCTH.

0. [IpMeHeHe MOJUMEPOB Yy TAKOBOYHON IPOMBIIIJIEHHOCTH.

11. [IpumeHeHne MOJTUMEPOB B MOJUTPAPHUECKON TPOMBIIIIICHHOCTH.

12. Ykaxute nepedyeHb BUA0B 00paOOTKU MeTalljia JaBI€HUEM B IUIACTUYECKOM COCTOSIHUH.

13. Yro Ha3pIBatOT NpoduIeM NPOKATHOTO U3/1EHs?

14. Ykaxure nepedeHs 1e(heKTOB ropsuekaTaHO! JINCTOBOM cTalu.

15. KakuM MeT0/10M OYMILAETCS IOBEPXHOCTh TOPSIYEKATAHbIX JIUCTOB OT OKAJIUHBI?

16. Kakue nBe KMCIOTHI IPUMEHSIOTCS Ul OUUCTKHM FOPsIY€KaTaHOI' o JINCTA OT OKAJIMHBI?

17. Ha ckonbko rpyni nojpasaeisercss BECh COPTAMEHT ITPOKATHBIX U3J1EIHM?

18. 3auem HE0OXOMMO MPABUTH CTaJIb IIOCIIE TOPAYETO IPOKATHIBAHUA?

19. O6paboTKa, KOTOPOU MOIBEPTACTCS YIIIEPOAUCTAS CTAIb TIOCIIE XOJIOAHON MPOKATKH.

20. B uem 3akmouaercs CyUIHOCTb TEXHOJIOTUU JTUTEHHOTO IPOU3BOICTBA?

21. VI3 KaKuX OCHOBHBIX ATANOB COCTOUT TEXHOJOTHYECKUH MPOLIECC MOTyYSHHS OTITUBKHU?

22. UTO NOHMMAIOT MO/ )KUAKOTEKYUYECThIO CIuIaBa’?

23. Uto Ha3bIBaeTCA yCAIKOM 1 JIMKBALMEH M KaK OHM BJIHSIFOT HA KQUECTBO OTIMBKH?

24. Kakue cylecTBylOT OCHOBHbIE BUIbl Opaka OTJIMBOK M CIOCOOBI X YCTpaHEHUs?

25. C kxaxoii 1enpo IpuMeHsIeTcsl TepMO0oOpadOTKa sk YEPHBIX U IIBETHBIX METAILIIOB?

26. Kakue BuIbI TEPMHUYECKOW 00PaOOTKH SBIISIFOTCS OCHOBHBIMH?

27. YKaxuTe rmepeueHb XapakTePUCTHK, OTIPEICIIIONINX TePMOOOpadOTKY.

28. Kakum crioco0oM TepMooOpaboTKH yaydIaroT IPOYHOCTH Kene3a?

29. YKaXuTe MOCIeICTBUS HEMIPABUIHLHO BRIOPAHHON TEMIIEpaTyphl CTAJIH MePe]] MPOKATKOM.

30. C noMo1b10 3T0ro 000py10BaHUs IPOBOJUTCS PEKPUCTAIUIN3ALUOHHBINA CTaIbHON OTXKMT.

31. Kak onpenenuts TeMIiepaTypy peKpuCcTauIn3aul MeTaia (crasa)?

32. Kakue GaxkTopbl BIUAIOT HAa pa3Mep 3epHa peKpUCTAIUIM30BAHHOTO MeTasuia?

33. UTo 03HayaeT neperpes U nepekor Merauia’?

34. Kakue croco0bl CyIIEeCTBYIOT AJIsl HCIIPaBJIEHU MEpEerpeBa U Me-pexkora cranu?

35. Kakumu crmocobamMu MOXHO YCTPaHUTh (YMEHBIIMTH) OKAJHHY M 00€3yriepoKUBaHHE
MeTaJuia Ipu 00paboTKe aBiIeHueM?

36. Kakoii mporiecc Ha3bIBalOT XUMHUKO-TEPMUIECKOI 00pabOTKOM cTamu?

37. C xakoil 1enpo MpoBOIAT XUMUKO-TEPMUYECKYI0 00paboTKy?

38. U3 kakux craauii coctout mporecc XTO?

39. Kakue paznuuatot Buibl XTO B 3aBUCUMOCTH OT 3JIEMEHTA HACHIIIEHUS ?

40. B yem CyIIHOCTH TIporiecca IeMeHTaIm?

41. Kakue BelecTBa UCOIb3YIOT JJIS IPOBECHUS LIEMEHTAIUH?

42. Kakue CylecTBYIOT pa3HOBUAHOCTH [IEMEHTAIMH B 3aBUCIMOCTH OT CPEeJIbl HACHIILICHUS?

43. Tlpu xaKkoi Temreparype IpoBOIAT IEMEHTAIINIO: B Ta30BOM (haze; B TBepaoi daze?

44, KakoBa mpoA0JKUTEIBHOCTD MpoLecca IIeMEeHTaluu?

45. Kakuie u3fenust 1 ¢ Kako# 1eJIbI0 TTOIBEPTaloT LIEMEHTAIINH?

46. B ueM CyIIHOCTb IpoIiecca a30TUPOBAHUS?

47. Kakue BemecTBa UCTIONB3YIOT /ISl IPOBECHHUS a30THPOBAHUS?

48. Kakue CymecTByIOT pa3HOBUIHOCTH a30TUPOBAHUS B 3aBUCHUMOCTHU OT CPE/Ibl HACBILICHHUS?

49, TIpu xakoi Temreparype IpoBOIAT a30THPOBAHUE: B Ta30BOH ¢a3ze; B TBepaoit daze?

50. KakoBa mpooKUTETbHOCTD MPOLiecca a30TUPOBAHUS?

51. Kakue n3enus u ¢ Kakou MeNIbI0 TI0JIBEpraloT a30THPOBAHUIO?

52. B uem cymHoCTh Ipoliecca HHaHupOBaHUs?

53. Kakue BemecTBa UCTIONB3YIOT JIJIsl POBEICHUS ITUAHUPOBAHUS?

PoOo~No oA
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54. Kakue cymecTBylOT pa3HOBHIHOCTH [IMAHUPOBAHUS B 3aBUCUMOCTH OT CPE/Ibl HACHIILEHU?
55. TIpu kaxoii Temreparype MpoBOAT IUAHUPOBAHUE B Ta30BOil (pasze; B TBepAoi daze?
56. KakoBa poJj0iKUTENIbHOCTD MpoLiecca IMaHUPOBAHUA?

57. Kakue u3zenus U ¢ Kakoi 11eJ1bI0 MOIBEpraloT IUAHUPOBAHUIO?

58. ®opMon3MeHEeHUE NPH TOMOIIN BEICOKOTOUHBIX METOI0B IIIACTUYECKOTO
neGpopMHUpPOBaHUSI.

59. TlpumeneHne TPATUIIMOHHBIX CITOCOO0B METALI000PA0OTKH, HO OTIMYAFOIIHXCS
MOBBIIIEHHON TOYHOCTBIO U TIPOU3BOIUTEIHHOCTBIO.

60. Mcnonp30BaHte BEICOKOIHEPIeTUYECKUX METOI0B 00paOOTKH METAIIOB.

61. 'mapaBnnyeckas 00pabOTKa METAJIIOB.

62. O6paboTKa METAIIJIOB JTaBICHUEM.

63. DnexkTpuueckas 06paboTKa METaJUIOB — AYTOBOTO UJIM UCKPOBOTO.

64. DnekTpomarauTHast 00paboTKa MeTasula IpU BO3JEHCTBUN Ha 3arOTOBKY
AIIEKTPOMArHUTHOTO TTOJIS.

65. DnekTpodusnyeckas 00padoTKa, ACHCTBYOIIAsA HAa TOBEPXHOCTh HAIIPABICHHBIM JIy4OM
nasepa.

66. Uro npeacTaBisioT co00i NOIMMEpPHI U MJ1aCTMACChI?

67. ITo xakum npu3HaKam kinaccuduuupyrotcs nmonumepst? [IpuBenure npumepsl.

68. Uto npeacTaBisoT coOO0H NPUPOAHbIE, UCKYCCTBEHHbBIE U CUHTETHUECKUE MOJIUMEPHI?

69. [IpuBeuTe MpUMEPH TEPMOIUTACTUYHBIX M TEPMOPEAKTUBHBIX MTOJTMMEPOB U X OCHOBHEBIE
XapaKTEPUCTHUKH.

70. Uto mpencraBiseT co00i CUIMTHIN MOTUITHUIICH?

71. Kakue nosmMmepbl HCHOJb3YIOT AJISl U3TOTOBJIEHUS CAHUTAPHO-TEXHUYECKUX U3AETHHA U
NPUBEINTE X OCHOBHBIC TEXHUYECKHE XaPAKTEPUCTUKH?

72. IlpuBeiuTe OCHOBHBIE KOMIIOHEHTHI IJIACTMACC U MX Ha3HAYCHHUE.

73. IlepeuncnuTe MPEeUMYIIECTBA U HEJOCTATKH IJIACTMACC KaK KOHCTPYKIIMOHHBIX
MaTepHaoB.

74. TlpuBenuTe KiIacCH(PHUKALINIO TUIACTMACC.

75. Ilepeuncnute OCHOBHBIE CIIOCOOBI IEPEPAOOTKH MOIUMEPOB B U3AEIHSL.

76. IIpuBeuTe MpuUMepH! KIaCCU(PUKAIIINH KOMIIO3UITHOHHBIX MaTEPUAIIOB (110
MaTepHaJIOBEUECKOMY, KOHCTPYKIIHOHHOMY, TEXHOJIOTHUECKOMY, FKCIUTyaTalluOHHOMY
MIPUHIIAIIAM)

77. OGocHyliTe HEOOXOIUMOCTD MOJIYYEHHSI MHOTOCIONHBIX ITOJIMMEPHBIX MaTEepUAJIOB.

78. Kakue TpeOoBaHUs PEABSBISIOT K MIOJIMMEPHBIM MaTpHIIam?

79. JlaiiTe 0o011y10 XapakTepUCTUKY METAJUIMYECKUX MATPHIL.

80. [laiiTe 001Iyr0 XapaKTepHCTUKY MTOJTUMEPHBIX MATPHIL.

81. JlaiiTe o011yt0 XapakTepUCTUKY KEpaMUUECKUX MaTpHIL.

82. JlaiiTe onpenenenne u NEPEIHCINTE TEPMOPEAKTUBHEIE MTOJTUMEPHI, HCIIOJIb3YEMBIE B
Ka4yecTBe MOJIMMEPHOI MaTpHUIlbl KOMIIO3UTA, U BBIJIETUTE UX JOCTOMHCTBA U HEJIOCTATKH.

83. HazoBuTe TepMOIIaCTUYHBIE MTOJIMMEPHI, UCIIOIb3yEMbIE B KAUE€CTBE MOJIMMEPHON MaTpPUIIbI
KOMITO3UTA, U BBIJCIIUTE UX JJOCTOWHCTBA U HETOCTATKH.

84. HazoBuTe 3:1acToMepbl, HCIOIb3yeMbIE€ B KaUeCTBE MOJIMMEPHON MaTpHIIbl KOMIIO3UTA, U
BBIJICJIUTE UX JIOCTOMHCTBA M HEJTOCTATKH.

85. U3 gero nenaroT Oymary?

86. Ctpyktypa Oymarn?

87. Ilopucras cTpykTypa Oymaru

88. Bimsinue mopucTocTH OyMaru Ha KadecTBO TMIEYaTHOH MPOIYKIINU

89. MeTo/1bl peryIMpoBaHus HOPUCTOM CTPYKTYpPbI OyMaru

90. OnTuMankHBIN pa3Mep Mop ISl MOTyYeHHs] KAaYeCTBEHHOTO OTTHCKA.

91. BiiusiHue MopucTOCTH OyMaru Ha yjep>kaHue OTTUCKA.

92. BimsiHue MopucToCTH OyMaru Ha 4YeTKOCTh TPAHUI] OTTHCKA.
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93. CTpyKkTypa KECTH.

94. OcHOBHBIE MAPKH JKECTH.

95. OcHOBBHI KJ1acCU(DUKAITAN KECTH.

96. benas 1 yepHast *KecCTb.

97. [lonyuyeHune KECTH METOJIOM JTYKEHUS

98. DNeKTPOIUTUYECKUN METO/ MTOTyYSHUS KECTH

99. 3aBHCUMOCTBH CBOMCTB JKECTH OT CIIOC00a MOTyUSHHUS.
100.OcHoBHbIE eeKTh KOHCEPBHOM JKECTH.
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IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHMS POCCUCKOM ®EJIEPALINU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YYPEXXIEHUE BBICIHEI'O OBPASOBAHMA

«MOCKOBCKHUM HOJIHTEXHICI‘—IECKPIFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

[Tonurpaduyeckuii ”HCTUTYT

Kadenpa nHHOBaIIMOHHBIE MaTepUaIbl IPUHTMEINAMHYCTPHN

Hucuummna « TEOPUS ITOJIYYEHUA 1 OBPABOTKU MATEPUAJIOB»
HampaBnenue moarotoBku «MaTepuaioBeieHHe U TEXHOJIOTUU MaTepHAaIOB»
Kypc 3, rpynna , bopma o0OyueHust ouHas

BUJIET Ne 1
1. OcHOBHBIE CITOCOOBI MOTYUYESHUSI METAILTIOB.
2. MHOTOCIIOMHBIC TTOJTMMEPHBIE MaTepUaIIbl, TPEOOBAHUS M TPUMEHEHHUS TSI YITAKOBKH ITHUIICBBIX
MPOIYKTOB.

3. O6paboTka MOBEPXHOCTH Oymarmu.

VYTBepkIeHO Ha 3aceaHUU Kapeaphl « _ » 20 r., mporokos Ne .

3aB. kadenpoii / Kouaparos A.IL./

MUHHNCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUS POCCUUCKOM OEJIEPALINUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHEI'O
OBPA30OBAHUIA
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

[Tonurpaduyeckuit UHCTUTYT

Kagenpa nHHOBalMOHHbBIE MaTepHalbl IPUHTMEIUANHTYCTPUN

Hucnunnuna « TEOPUA [TOJIYVUEHUA 1 OBPABOTKU MATEPUAJIOB»
Hanpasnenue noarorosku «MaTtepraaoBeIeHUE U TEXHOJIOTUN MaTepUaIOB»
Kypc 3, rpynmna , popMa 0OydeHus1 ouHas

BUJIET Ne 2
1. Tepmuueckast 06pabOTKa METaJIIOB.

2. llepopmarrionHast 00paboTKa OJIUMEPOB.

3. [Tonmy4yenue >kxupo M BIATOCTOMKON Oymaru.

YTBepxk/IeHO Ha 3aceJaHuU Kadeaphl «  » 20 r., mporokos Ne

3aB. xadeapoi / Konmparos A.IT./
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