MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CTpyKTypHOe nofpaszesieH’e «MeTannypriuu LIBeTHbIX MeTa/l/IoB»

YTBEP)X/JIEHA:
Ha 3ace/jaH|K Kadeapbl METa/TyPriH [[BETHBIX METAJIIOB
[Tporokomn Ne9 ot 14 deBpans 2025 r.

Pabouas nporpaMma JHCLMILIMHBI

«METAJIUTYPITUHECKASA TEIVIOTEXHUKA»

Harnpassienue: 22.03.02 Metaunyprus

ONeKTpOMeTa/lTyPrust amtOMUHUS

Keamudukaims: bakanaBp

dopma 00yueHwUsI: OUHast

JloKyMeHT nojmnycaH MpoCcToi 3/1eKTPOHHOU JoKyMeHT nojnucaH NpoCTO 3/1eKTPOHHOU
TIO/ITUCHIO TIOJTIUCHIO

CocraBuTesnb nporpaMmsbl: KysemuHa Mapusa YTBepaun u cornacosan: HemurnHoBa Huna
FOpreBHa BnagumupoBHa

[ara nognucanus: 16.05.2025 Jara nognucanus: 16.05.2025

I'opx Habopa — 2025

WpkyTtck, 2025 T.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Jucouniuaa «MeTa/lyprudeckasi TeIUIOTEXHHKa» oOecrneunBaeTr (opmupoBaHue
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

ITKC-2 CriocoOHOCTb HUCI0/Ib30BaTh 3aKOHBI X MOJIE/TH
riepeHoca Teria ¥ MaccChl I[Py M3yUYeHUH IIPOLIeCCOB,
MPOTEKALIMX B MTUPO- U 3JIeKTPOMEeTa/LITypruyeCcKux
arperarax

[IKC-2.2

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

3aKOHBI U MOJIeJTH
TePMO/JUHAMUKH, XUMUYECKON
KUHETHKH, TeIyio- U
MaccorepeHoca /st TOHUMaHUSs
TEOPeTUUYECKUX OCHOB ITPOLIECCOB,
TIPOTEKAOIUX TTpU paboTe
TEIJIOBBIX arperaTos,
TIPUMEHSIEMBIX TTPU TIPOU3BO/ICTBE
AJTFOMUHUS 37IEKTPOJTUTUYECKUM
criocobom

Kopg,
Copep)xaHue HHAUKATOPA Pe3ysibTaT 00yueHus
WH/MKaTopa
IIKC-2.2 Vcrosib3yeT OCHOBHBIE TIOHATHS, | 3HATh — OCHOBHbIE IMOHATHS, 3aKOHbI

Y MOJie/Td TePMOJUHAMUKH,
XUMUUECKOW KWHeTUKH, Terio- U
MaccorepeHoca, Heo0X0AUMbIe J1Jisi
TOHUMAaHUsI TeOPeTUYeCKUX OCHOB
TIPOLIeCCOB, MPOTeKAalIIKX IpU paboTe
TETJIOBbIX arperaToB, MPUMeHsIeMbIX
TIpY NIPOM3BO/ICTBE a/IFOMUHUS
3JIEKTPOTUTUYECKHM CITIOCOO0M;

— TeOpeTUYeCKre OCHOBBI
MeTaJlTypruueckoil TerioTeXHUKH,
TIyTH COBepIIeHCTBOBaHUsI PabOTHI
MeTa/l/TypruuecKrx reuei, UCIoJb3ys
OCHOBHBIE TTOHSTHSI TeXHUUeCKOU
TePMOAVUHAMUKY, TeOpUHr
TerioMaccoobMeHa, MeXaHUKH
>KUJIKOCTEeH U ra3os,;

— OCHOBHbIe 3aKOHOMEPHOCTH
TIPOLIeCCOB reHepalyy 1 repeHoca
TETIOThI, IBVYKEHUSI )KUAKOCTH U
ra3oB MPHUMEeHUTENIBHO K
TeXHOJIOTMUeCKUM arperatam YepHOM1
Y LJBETHOU MeTaslTypruy;

— NpYMeHeHue 3aKOHOMepPHOCTelN
TeXHUUeCKON TepMOIMHAMUKU,
MeXaHUKH KUJKOCTel 1 ra3oB, Terio-
1 MaccoriepeHoca /iJisl aHa/iv3a 1
pacuéTa TeIyIoBbIX MPOLIECCOB MPHU
TIPOU3BOACTBE M 00pabOTKe MeTasIoB.
YMeThb — IpUMeHATb 3aKOHOMEPHOCTH
TeXHUUeCKON TepMOIMHAMUKU,
XUMUYEeCKON KUHeTUKU, MeXaHUKU
JKUJIKOCTEeH U ra3oB, Tero- U
MaccoriepeHoca /iJisl aHa/iv3a 1
pacuéTa TeryioBbIX MPOLIeCCOB MpHU




TIPOM3BO/ICTBE U 00pabOTKe MeTaslIoB,
B UAaCTHOCTH TPY TIPOM3BO/ICTBE
AJTFOMUHUS 37IEKTPOTATUYECKUM
criocobom;

— WCTO/b30BaTh OCHOBHbIE TTOHSATHSI,
3aKOHBI U MO/I€JTA TEPMOJUHAMUKH,
repeHoca Tervia ¥ Macchl JJisl aHa/In3a
pabOThl MeTa/ITyPrUdeCcKUX MeUHbIX
arperaTos;

— MPaBU/ILHO (HOPMYIMPOBATh U
pelaTh pa3HooOpa3Hble MPUKJIaHbIe
3a/lauM C UCTIO/Ib30BaHUEM OCHOBHBIX
3aKOHOB T@PMO/IMHAaMHKH U
TernJioMaccoobMeHa;

— pacCuMThIBaTh U aHA/TU3UPOBATh
TIPOLIECCHI TOPEHUS TOTUIMBA U
TEIJIOBbI/Ie/IeHNs], BHEIIIHEro 1
BHYTPEHHET0 TeTryioo0MeHa B revyax
Pa3IMYHOTO TEXHOJIOTMYECKOTO
Ha3HauyeHus:; BLIOUpPaTh palMiOHA/IbHbIE
TeMITepaTyPHbIE U TEIJIOBbIE PEXKUMbI
paboThl MeTA/TyPrUYeCKUX TIeUei.
Bi1ajieTh — OCHOBHBIMU TIOHATHSIMH,
3aKOHaMH U MOJIE/ISIMU TeXHUUECKOH
TepMOIMHAMHUKH, XUMUUECKOM
KUHETHKH, TEeIJI0- U MacCoTepeHoca,
HEOOXOIMMBIMH [171s1 TIOHUMaHHSI
TEOPeTHUUECKMX OCHOB IPOIIeCCOB,
MPOTEeKAOIIMX MPU paboTe TerIoBbIX
arperaroB, IPUMEHSIEMBIX TTPU
TIPOU3BO/ICTBE aTFOMUHHUSI
3JIEKTPOJIUTHUECKUM CTIOCOO0M;

— OCHOBHBIMHU TEIIOTeXHUUEeCKUMU
pacyeTamu, UCTIO/b3YsI OCHOBBI
TeXHUUECKOH TepMOJUHAMUKH
XUMHUYECKON KUHETHKH U MEXaHUKH
JKAJKOCTEeH U Ta30B;

— MeToZiaMu paboThI Ha (PU3UUECKUX
nprbopax, UCIOIb3yeMbIX TTPH
BBITIOJTHEHUM JTab0PaTOPHBIX PaboT Mo
JMCLIUIIHE «MeTa/utypruyeckast
TEIJIOTEXHHUKA».

2 MecTo pauciMIuIiMHbI B cTpyKType OOII

W3yueHne paucOMIUIMHBL — «MeTaulypruyeckasi — TelyIOTEXHWKa»  0Oasupyercsi Ha
pesyibTaTax  OCBOEHMSl  C/IefyIOLUX  JAUCLUIVIMH/TIPaKTUK:  «DPusuka»,  «XuUMUs»,
«MaremaTKa», «AHaauTA4YecKass M (pu3nueckas xuMus», «VHXeHepHas U KOMIIbIOTepHast
rpacduka»



JucuuruiiHa — gB/sSIeTCS  TIPeJIIeCTBYIOLeN  [/id  AUCLIMIVIMH/TIPaKTUK:  «Teopus
MTUPOMeTa/TypriyecKux —TpoLeccoB», «Teopusi 371eKTpPOMeTalTyprudecKux —IpOLiecCOB»,
«DJIeKTPOMeTa/l/Typrusi atOMUHUS Y IPOEKTUPOBaHKe 11eX0B 3/1eKTPOIr3a»

3 O0beM AUCIMILIMHbBI

O6bem JUCHUTIIMHBI cocTaBseT — 4 3ET

TPpya0eMKOCTb B aKaJeMHUeCKHX yacax
o (OpuH akaeMUUeCKUil yac COOTBeTCTBYeT 45
Bup yueOHO# padoThI
MHHYTaM aCTPOHOMHUYECKOTO Yaca)
Bcero Cemectp Ne 4

OO0111as1 TPYZA0EMKOCTh AUCIIATITMHBI 144 144
Ay[UTOpHBIE 3aHATHS, B TOM YUCIIe: 76 76

JIEKLIMH 38 38

nabopaTopHbIe pPabOThI 19 19

MPaKTUYeCK1Ue/CeMUHAPCKHe 3aHSITHS 19 19
KoHTakTHasi paboTta, B TOM 4KC/ie 0 0

B (hopme pabOThI B 37IEKTPOHHOM
nHMOpPMalMOHHOM 00pa3oBaTe/IbHOM 0 0
cpefie
CamocTosTenbHast paboTa (B T.4. 39 39
KYPCOBO€ MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTaluu
Bu npome>XyTOuHOM aTTecTalyu
(MTOrOoBOrO KOHTPOJISI IO JUCLIUIL/IVHE) JK3AMEH SK3aMeH

4 CTpyKTypa U co/iepKaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE N0 COAEP)KaHHUI0 AUCL{ATI/IUHBI

Cemectp Ne 4

Bujbl KOHTaKTHOH padoThI

No HaumeHnoBanue Texpm P TI3(CEM) CPC dopma
n/n pa3;zeﬂa 1 TeMbI N Ko N Kon. N Kon. N Konm. TzKym:ro
JAVCIUILUTAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
BBegenue.
| OcHossl o1 2 2 7 Pecepar
MeTa/UTypruueckon
TEIVIOTeXHUKHU
2 Pazgen 1. 2 4 5 5 Joxknag,
TernioBsle

TIPOLIECCHI TIPU
TIPOU3BO/ICTBE U
obpabotke
MeTaJlIOB U
TIpUMeHeHue
3aKOHOMEpPHOCTeH
TeXHUYeCKOU
TePMOJMHAMHKHY,
XUMUUeCKOH
KUHETUKH,




MeXaHUKU
JKUJIKOCTeN U ra3oB
TeTIo- U
MaccoobMeHa J/1st
VX aHa/mmsa u
pacuéra

Pazpen 2. TorvBo
3 U ero CKUTaHue 3 8

3, 3, OTueT no
12 1,2 12 4, 4, 5 saboparop
4 HOM pabore

1,2,

Pazgen 3.
OrxeynopHele 1
TeI/ION30JIAL{MOHH
ble MaTepHasIbl

Ortuet 1o
4 8 4,5 7 4,4 2 naboparop
Ho pabore

Paznen 4.
YcTpoiicTBa st
5 WCIO0/Tb30BaHUS 6 4
BTOPUUHBIX
SHEepropecypcoB

Y cTHBIN
orpoc

Pazpen 5.
IIpoextrpoBaHue Perenne
reyeil LIBeTHOM 3a71a4u

MeTa/UTypruu

Paszgen 6.
Koucrpykuuu
reyem,
WICTI0/Ib3yeMBIX, B YcTHbIN
OCHOBHBIX orpoc
nepezienax YépHOU
Y LIBETHOU
MeTa/UTypruu

Pazgen 7. OcHOBBI
MMpOMeTasTypruy
€CKOr0
TIPOM3BO/ICTBA

7 4 1 3 Tect

IIpomesxyTounas
arrecrauys

36 DK3aMeH

Bcero 38 19 19 68

4.2 KparTkoe cojiep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 4

Ne Tema Kpartkoe copep:xaHnue

1 Beenenvie. OCHOBBI TerioTexHrKa — Hay4Hasi JUCLAIJIMHA U OTPaC/ib
MeTaJlTypruueckomn TeXHUKH, 0XBaThIBAKOL|asl METO/IbI TTOJTyYeHUsT
TEIJIOTEXHUKU TEIIOThI, TTpeobpa30BaHus e€ B Ipyrre BU/bI
SHepruM, pacrnpezeneHus, TpaHCIIOPTUPOBaHMUS,
WCII0JIb30BaHUS TEIIOThI C IIOMOLLBIO TeTJIOBBIX
MallliH, anmnaparoB U ycTpoicTB. [Ipon3BoacTBO
YEPHBIX U LIBETHBIX METAaJIJIOB, JieXKalljee B OCHOBe
pa3BUTHSI COBPeMEeHHOM TeXHUKHU, CBSI3aHO C
MPOTeKaHWeM BbICOKOTEMITepaTypPHbIX, BeCbMa
5HeproéMKHX IpoLeccoB. Pa3Butre MeTannyprum B
LleJIOM, a TaKKe pa3BUTHe Pa3/IMUHbIX eé repeziesioB
BCer/la CBsI3aHO C COBEPLIEHCTBOBaHUEM
CYLLIeCTBYIOILUX WIU BHEJPEHHEM HOBBIX
TeIJI0TeXHUYEeCKUX TpoLieccoB. MeTautypruueckas
(meyHast) TeroTeXHUKa 0(hOpMHIIach B
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CaMOCTOsITe/TbHOE HarpaB/ieHUe TeXHUIeCKON
GbU3MKH, UCTI0/B3YIOIIIee, JOTIOJHSIOIIee U
pa3BUBaloIIIee MMOJIOKEeHHUS TaKUX (QyHAaMeHTaTbHBIX
pa3iesioB HayKH, Kak TepMOJMHaMUKa, TH/IPO- U
a3pO/IMHAMKKA, TeOpUsi TOPeHHs, TeTIo- U
MaccornepeHoc. HeobxoauMoCTb HerpepbIBHOTO
COBepILIeHCTBOBaHMS KOHCTPYKLMM Meuel U
TIPOLIECCOB, B HUX MPOUCXOJSIINX, TTOTpeOoBana
dbopmynrpoBaHus 00X HAYYHBIX TTPUHITUIIOB,
JIe>Kalllix B OCHOBe MeYHbIX TIPo1ieccoB. B
COBpPeMeHHOM TIOHMMaHHH TIeUb — 3TO TeTUIOBOM
arperat, B KOTOPOM TPOUCXO/IUT MOTyueHHe TeTI0ThI
13 TOTO WM WHOTO BH/]a SHEPTWH U Tlepejjaua eé
MaTepHay, oJiBepraeMomy obpabotke. Takum
obpa3om, reuu Tpe/ICTaB/SIOT COO0M
TeXHOJIOTMUeCKHUH arirapar v SHepreTuyeckoe
YCTPOMCTBO OIHOBPEMEHHO.

Pazgen 1. TerioBble
TIPOL[eCChI TIPU
TIPOU3BO/ICTBE U
00paboTKe MeTasioB U
TipUMeHeHre
3aKOHOMEpHOCTeN
TeXHUUeCKON
TepPMOJUHAMUKH,
XUMUYeCKON KUHEeTHKH,
MeXaHUKHU KUJKOCTer 1
ra3oB Tervio- U
MaccooOMeHa JJisl X
aHa/i3a ¥ pacyérta

[TyTy pa3BUTHSI MeTa/UTypruyeckoi TerIoTeXHUKU
JIOCTaTOYHO pa3HO0Opa3Hbl. Pa3BUTHE TEOpPeTUUYECKUX
OCHOB OTIpe/ie/isieTCsi He0OX0JUMOCTBIO BbIZIe/IeHUS
TJIaBHBIX TETUIO(U3NUECKHX TTPOI[eCCOB B paboueM
TIPOCTPAHCTBe KOHKPETHBIX MeUHBIX arperaTos,
COCTaBJIEHUS] COOTBETCTBYIOIIUX 3THUM IPOIjeccaM
MaTeMaTHUeCKHUX Mojiesiel C Moc/ieIyOIIUM UX
WCTIO/Ib30BaHUEM /IS COBEPIIIEHCTBOBAHUS
KOHCTPYKLIMK U paboThI reveid. B nmpakTrueckom
TIJIaHe COBEPIIIEHCTBOBAHWE KOHCTPYKIIUH MeUHBIX
arperaToB U MeTO/IOB UX KCIUTyaTalL[lH [JO/DKHO
TIPOMCXO/IUTh B HarlpaB/IeHUU CO3/IAHUS
BBICOKOTIPOU3BOUTEIbHBIX MeTaslTyprudeckKux
reveli, OTBeUaroIux TpeOOBaHUSM COBPEMEHHOT'O
TIOTOYHOT'O TIPOU3BO/ICTBA C HElpepPhIBHLIM
CHWKEHHEM SHEeProéMKOCTH TTPOIECCOB TJIaBI€HUS U
HarpeBa, OCYIL|eCTBJISIEMbIX B 3TUX arperarax.
TexHUUeCKasi TepMOJMHAMUKA U3yUaeT MPOIeCChI
B3aMMHOT'0 TIpeBpallleHUsl TeryIoBOH U MeXxaHUueCKOou
9HEPTHUH, TPOUCXO/SAIIHE B TEIJIOBBIX JABUraTe/sX U
Pa3/IMYHbIX TEXHUUECKUX YCTPONCTBAX, K KOTOPBIM
OTHOCAT MeTaJuTypruyeckuie reud. PaccMaTpuBaroTcst
CJleiyroIre BOTPOCHI: TeXHUYeCKas TepMOJUHAMUKA;
OCHOBHBIE TIPOI[eCChI, TPOTeKaroIIe MPU paboTe
TETJIOBBIX arperaToB; MeXaHHKa >KUAKOCTel 1 ra3oB;
OCHOBBI TEIJI0- U MAaCCOOOMeHa.

Pazgen 2. TorvBo U ero
CKUTaHUe

TormBOM Ha3bIBalOTCS FOPIOUME BEIeCTBa,
CIly’Kalllie UICTOUHUKOM Teruia. TOMIMBO J0/KHO
OTBeYaTh CJIeAYIOIIMM TPeOOBaHUSIM: 3arackl ero
BEJIMKH U IOCTYTHBI [71s1 JOOBIUM; TIPOAYKTHI
CrOpaHusi JIETKO TPaHCIIOPTUPYIOTCS U3 30HbI TOPEHUsT
1 Oe3BpeIHBI /1J1s1 OKPY>KaroIllel Cpefibl; TOTI/TMBO
JIETKO 3aropaeTcst U COZIeP>KUT HeOOobIIoe
KOJINYeCTBO HETOPHOUMX NpuMecei (Bo/ibl U 30J1bl);
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TIPOLIeCC TOPeHws JIerkKo yripasssieM. [To
TIPOMCXO’KAEHHUIO TOTIIUBO TO/Ipa3zesisieTcst Ha
ecTeCcTBeHHOe 1 UCKyCcCTBeHHOe. [locieiHee siBsieTCS
TIPO/IYKTOM TiepepaboTKH ecTeCTBEHHOTO ToruiuBa. [1o
arperaTHOMY COCTOSIHUIO TOTIBO JIe/TUTCS Ha
TBepJoe (KyCKOBOe, TIbITIEBUHOE), XKUKOe U
razoobpa3sHoe. ArperaTHoe COCTOSIHHE TOTI/TUBa
oripejieJisieT CII0COObI ero XpaHeHusl,
TPaHCIIOPTUPOBKHU U CKUTaHUs. TOMIMBO, CXKUTaeMoe
B TIPOMBIIIIJIEHHBIX Tleuax, Ha3biBaeTcsi pabounm
TOTUTUBOM. ['OpIOUMMY OpraHUYeCKUMHU 3/IeMeHTaMU
pabouero TOTJIMBA SIBJISIETCS: YTIepOJ, BOAOPO, U
netyuast cepa. Kpome roprounx 3nmeMeHTOB pabodee
TOTI/TUBO COZIEP>KUT Heroprourie opraHuueckrie
3/IeMeHTBI — KUCJIOPO/| U 30T, BXOASIIE B COCTaB
TOT/TUBA B BUJI€ CJIOKHBIX BbICOKOMOJIEKYJISIPHBIX
COeIMHEeHNH, a TaK)Ke Heroprourie MIUHepaTbHbIe
nipuMecH, obpasyroliye 1ocje CropaHus TOTUIMBa
30/1y ¥ Bjiary. PaccmarpuBaroTCst BOTIPOCHT:
TerioreHeparysi; CKUraHue TOTUIMBA B T/laMeHHBIX
revax.

Pazgen 3. OrueynopHsblie
Y TeTJIOU30/IILIMOHHbIe
MaTepuarbl

PaccmaTpuBaroTCsi BOMIPOCHL: OTHEYTIOPHbIe
MaTepHaJibl; TEIJIOU30/IALIMOHHbIE MaTepUaJlbl.
OrHeyriopaMH Ha3bIBalOT MaTepHasibl, U3rOTOB/IsiEMbIe
Ha OCHOBe MMHEPAJIbHOTO ChIPbsl M OT/IMYalOLLUecst
CTIOCOOHOCTBIO COXPAHSATDH 0e3 CYIeCTBeHHBIX
HapyIIleHui CBou (QyHKIMOHabHbIe CBOMCTBA B
Pa3HO00pa3HbIX YCIOBUSAX C/TY>KOBI TIPH BBICOKHX
Temriepatrypax. MeTtastypruueckoe mpou3BO/CTBO
noTpe0/isieT OCHOBHOE KOJTMUeCTBO OrHeyTopoB (60—
70 %). KauecTBO NpuMeHsieMbIX B IPOMBIIIIEHHOCTH
OTHeyTIOpOB B/UsIeT Ha TTPOM3BOIUTE/ILHOCTh
arperaToB, Ha KaueCTBO IOTOBOM MPOJYKLIMK U Ha
CTOMMOCTb €JUHULIbI TPOAYKLUH. [IprMeHsiemMble B
MIPOMBIIJIEHHOCTHA OTHEYIIOPhI Ae/IST Ha U3/e/us,
KOTODBIM U U3rOTOBJIEHUU TIPUZAETCS OTIpe/iesieHHast
¢dopma (kupruuu, hacoHHbIe U3/eMsi, KPYITHbIe
6/10k1) 1 HehOpMOBaHHbIe MaTepyabl (OeTOHBI,
TOPKpeT-Macchl, MepTe/in). B ocHOBY Kiaccudukaiyum
OTHeyTIOPHBIX W3/IeJINH M0JI0’KeHO I1eCTh OCHOBHBIX
MIPYU3HAKOB: XUMHUKO-MHHepabHbIM COCTaB;
OTHeyTIOPHOCTb; TIOPUCTOCTh; criocob hopMoBaHus;
TepMHUYecKast 00paboTKa; hopma 1 pa3Mepsl.
Ha3HaueHue TeTuIOM30/SIMOHHBIX MaTepHaioB —
CHU3UThH TETJIOBbIE TIOTEPU U 00eCTieuynTh SKOHOMUIO
TOTU/TUBA WU 3JIEKTPOIHEPTUH, COKPAaTUTh BpeMsl Ha
pasorpeB Meuu 1ocjie peMOHTa, Cie[j0BaTe/lbHO,
TIOBBICUTD TIPOU3BOUTETBHOCTh U CHU3UTb CTOUMOCTh
eIMHULIbI TPOAYKLMU. Ternnon3osuoHHbIe
MaTepHaJIbl [eJISIT TPYTIIbI: 110 OTHEYTIOPHOCTH (Ha
OTHeyIOopHbIe ¥ HEOTHEYTIOPHEIE); 110
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TIPOMCXOXK/IEHHUIO (HaeCTeCTBEHHbBIE U
HCKYCCTBeHHbIE); 110 (hopMe U criocoby rnpruMeHeHUsl.

Pa3pen 4. YcrpoiictBa
JJIs1 UCTIO/Tb30BaHUsI
BTOPUYHBIX
3HepropecypcoB

[Mopapnsitoiiee HOMBIIMHCTBO MTPOLIECCOB,
MPOTEKAaLMX B MeTa/ylypruueckux rmeuax,
COBepLLAeTCsl IIPY BbICOKMX TeMIlepaTypax M CBSI3aHO
¢ 6OJIBILIMMU 3aTpaTaMy TeIJIOBOM 3Hepruu. Bricokast
5HEeProéMKOCTb [eYHbIX MPOLIeCCOB Jie/laeT
MeTa/l/TypruuecKyto TerIoTeXHUKY OTBETCTBEHHOU 3a
SHepreTUYeCKHe MoKa3aresiu paboThI Teveid, Ha 10JTH0
KOTODBIX TIPUXOAUTCSI OUeHb OOJIbliIasi YaCTh YHEPTHH,
pacxoayeMoi Kak B Poccuy, Tak ¥ BO BCEM MHpe B
tenoM. [ToaToMy mMeTasmypruyeckasi TeIjIoTeXHUKA
M3yuaeT He TOJbKO Terior3nyecKre poLiecchl,
Jie>kallyie B OCHOBe paboThl MeTa/uTypruueckux
TIeUHBIX arperaToB, HO W BOTIPOCHI, COMYTCTBYIOLUE
paboTe 3THX arperaroB, Takue Kak UCI0J/b30BaHUe
BTOPUUHBIX HEPropecypCoB, 0XpaHa OKpYsKatrolen
cpefbl U Aipyrye. PaccMaTpuBaroTCsl BONPOCHI:
YTUIN3aLys TeTla OTXO/SIUX JbIMOBBIX T'a30B;
yTWIM3aLysl Teria TOTOBOrO MPOJYKTa U 1/1aKa;
YTUMU3aLUs Teryla OXJIaKeH sl 3/1eMeHTOB Teyeil.

Pazpen 5.
[TpoekTrpoBaHuUe Meueit
L[BETHOU MeTasllypruu

ITpoekTHpOBaHMe Teuel MPOBOSAT Ha OCHOBE
KaluTaabHbIX UCC/IeI0BaHUN KOHCTPYKI[UU U
PEXUMOB UX PabOTHI, BHITTOJIHEHHBIX B
TIPOMBIILL/IEHHOM WJ/TU TI0/TyTIPOMBIIIIIEHHOM
MaciuTabe. TTeurt 06bIUHO TIPOEKTUPYIOT B /IBe CTa/IUU:
TeXHUUECKUH TIPOEKT; pabouue uepTeXxu.
TexHUUECKHI MPOEKT COCTOUT U3 MOIPOOHOTO
TEXHOJIOTMUeCKOT0 1 TeIJIOBOT0 pacuéTa camou meuw,
eé JeTasieil ¥ BCero BCIIOMOTaTe/IbHOTO
obopyaoBanusi. Kpome uepTeskeit 00111ero Bujja rneuw,
COCTABJISIFOT YePTeXXH HEKOTOPBIX BaXKHEHIIINX eé
y3/10B (9/1EKTPO/IHOE YCTPOMCTBO, TOPEJIKH,
dbyTepoBKa, oxJiakjaeMble netaan). Paboune uepTexxu
TIeuM TPe/ICTaBIISIOT COO0 IeTa/TUPOBKY BO BCEX
MeJTbYaUIINX TOAPOOHOCTSIX TEXHUUECKOTO TPOeKTa.
N3rotoBneHue reyHbIX JeTajeid, CTPOUTENLCTBO U
MOHTaXX TeUr OCYIL[eCTBJISIOT M0 pab0YnM YepTekaMm.
PacyéTHO-TOSICHUTE/IbHYIO 3alTUCKY K TIPOEKTY Meun
COCTABJISIIOT TIO CJIeAYIOIIeMY IJIaHy: 3a/laHue Ha
pacuéT reuu; pacuéT TeXHOJIOTUYECKOr0 MPOoLecca;
PACUéT TOT/IMBA WX 3JIEKTPOIHEPTHH; OTIpe/iesieHre
OCHOBHBIX Pa3MepOB Meul; COCTaB/IeHUe
MaTepHabHOTO U TeTJIOBOro 0a/laHCOB TIeUH; pacuéT
ra300TBO/IsILel CUCTeMbI; pacuéT JeTaseli meuu u
BCIIOMOTaTe/IbHOT0 000PY/J0BaHKs1; KOHCTPYKTHUBHbBIE
PacuéThl; MEPOTIPUSTUS U TIPABUJIa TEXHUKU
6e301acHOCTH; COCTaB/IeHHE CXeMbl KOHTPOJIS U
aBTOMAaTH3aLUU; COCTaB/IeHHe CTieliU(PUKaIUn
000py0BaHus; TEXHUKO-9KOHOMUYECKHe PACUETHI;
riepeueHb UCTI0Ib30BaHHOW JIUTEPaTyPhl U
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MaTepHasoB.

7 Pazgen 6. KoncTpykummn
reyen, UCTOJIb3yeMbIX, B
OCHOBHBIX Tepejiesiax
YépHOU U 1|BETHOU
MeTaJlTypruu

Metannypruueckas reub — TeIjIOBOW arperar, B
KOTOPOM IPOUCXO/UT MOTy4YeHue TeIIOThI U3 TOTO
WU MHOTO BU/IA SHEPTUU U Nlepe/iaua eé MaTepuaiy,
ro/iBepraeMomy obpabotke. PaccMaTpuBaroTcst
C/iefytollye BOMPOChl: OCHOBHBIE TOJI0KEHUS
TEIJIOBOW pabOoThI Meveii; CTpouTe/bHbIe 3/IeMeHThI
reueii (pyHAaMeHT; KapKac; K/a/ika); reurd YépHou
MeTa/l/Iypruy (TOI/IMBHBIE ITeYr YEPHOU
MeTalJTypruy; reur UépHOM MeTalTypruu C
TeryioreHepalyel 3a CUéT BbITOpaHUs IpuUMecei
MeTasljia; 3/IeKTpUUecKre Meud, IpruMeHsieMble B
yépHOW MeTa/UTypPrUn); Meuu L{BeTHOW MeTa/ulypruu
(TomIMBHBIE TIeUH L[BETHOW MeTa/l/Typruu; rneuu
L[BETHOM MeTa//Typru C TIOJTHBIM WM YaCTUUHBIM
WCII0/Ib30BaHHEM XHMHUUYECKOU HEPryH ChIpheBbIX
MaTepHasIoB; 37IeKTpUUeCcKre Ieuu, IpUMeHsieMble B
L[BETHOU MeTaslylypIriM); OUHMCTKA JbIMOBBIX T'a30B.

8 Paznen 7. OcHOBBI
MMPOMeTaLTypruueckoro
TPOU3BO/ICTBA

B ocHOBe nupomMeTa/uTypruueckKux MeTo/ioB
TIOTyYe€HHsI METaJIJIOB JIeXKaT (PU3MKO-XUMHUUECKHe
TIpeBpallleHust MeTa/JIOCO/epKallliX MaTeprasoB,
TI03BOJISIIOIIIME OCYIIECTBUTh U3BJIEUEHNUE,
paduHUpOBaHMe U TEIJIOBYIO 00pabOTKy MEeTasI/IOB.
[Mopapnstolee OOMBIIMHCTBO 3TUX MPEBPAIIIEHUH
MIPOMCXO/UT C TIOTJIOLI[EHUEM TeIJIOThI, @ UX CKOPOCTb
oTipeZie/isieTCsl TeMITepaTypoi rporiecca. Bee
MTMPOMETA/TypPruuecKue TpoLIeCChl OCYILeCTBISIOT B
MeTaJTypruuecKmx revax — yCTPOMCTBaX, B KOTOPBIX
B pe3y/ibTaTe rOPeHus TOTIIMBA WK TipeoOpa3oBaHus
3/IEKTPO3HEPTUH BbIJIEJISIETCS TETJI0Ta, UCTI0JIb3yeMast
ISl TETUIOBOM 00pabOTKM MaTepuaoB UK U3ZeUH.
[Teun rpezcTaB/sTIOT COO0M TEXHOIOTUUECKHUH
anrapar ¥ SHepreTUYeckoe YCTPOMCTBO
OJJTHOBpeMeHHO. IT0 TeXHOIOrnYeCKOMY Ha3HAUeHHIO
MeTa/UTypriuuecKue reuu JieJisiT Ha TIaBU/IbHbIE U
HarpeBaTe/ibHbIe. TerIoBbIIe/IeHNE B Ievax
Tipe/icTaB/isieT coOO0# Mporiecc rnpeBpalieHurs: Kakoro-
b0 BU/IAa SHEPTHH B TEMJIOBYIO SHEPTHIO.
VcTOUHMKaMU TIOTyYeHUsI TeTlja SIB/ISTFOTCS:
XUMHUUeCKast SHEPrysl TOTUIMBA (TOTUIMBHbIE MeYn);
XUMUUECKasi SHEPTHst XKUIKOTO MeTasljla WU IIUXThI;
3/IeKTpUUeCKast 3Heprusi. PaccMaTpuBarOTCst BOTIPOCHI:
METa/UTyprUuecKue Teud B TeXHOJIOTHUeCKOM
TTOHUMAaHUK; COBPEMEHHbIE TTMPOMETA/LTy pruueckue
TIPOIIECCHI; TTO/ITOTOBKA ChIPhS K
MUPOMeTa/TypruuecKoi rmepepaboTke; 00XKuT;
TIaBKa.

4.3 IlepeueHb 1a00PaTOPHBIX PpadoT

Cemectp Ne 4




Koi-Bo akajeMuueckux

Ne HaumeHoBaHHe /1a00paTOPHOH PadoThI
4acoB
1 TexHuueckuii aHanu3 ToriMea. OnpejeneHue 4
CoJiepyKaHusl BJIaTu B TBEPZOM TOIL/IMBe
2 TexHuueckuii aHanu3 Toruivea. OnpejeneHue 4
BBIX0/]a JIETYUYMX BEIeCTB TBEPAOro TOIIMBA
3 TexHuueckuii aHanu3 Torvivea. OnpeeneHue 4
30/IbHOCTH U TEIUIOThI CrOPaHusl TBepJ0ro TOIJIMBA
4 OnpefeneHre NOPUCTOCTH, BOJOMOIJIOLLEHUS U 3
00BeMHOI MacChl OTHEYTIOPHBIX U3/1e/THH
5 OnpejeneHre TEPMOCTOMKOCTH OTHEYIIOPOB 4

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 4

Ko/1-Bo akajeMudecKHx

MeTa/lJTypruueckom meuu

Ne Tembl NpaKTHUeCKHX (CEMUHAPCKHX) 3aHATHI
4acoB
1 XapakTepuCTHKa TBeP/bIX, )KUJKUX U 4
ra3000pa3HbIX TOTIVB
2 PacuéTt ropenus TorivBa 8
3 PacuéT cucrembl razoxozia MeTalIypruueckomn 5
neuu
4 [TpuHLMM JeMCTBYS U pacuéT JbIMOBOM TPYOBI 9

4.5 CamocTonTe/1bHasA padora

Cemectp Ne 4

Ne

Bupg CPC

Ko/i-Bo akajeMuueckux
4acoB

BeirosiHeHHe TPeHUPOBOUHBIX M 00yUarOIIX
TeCTOB

3

Harnmcanue pedepara

HO,Z[FOTOBKEI K IIPAKTHYECKHUM 3dHATHUAM

[ToAroTOBKA K NMPAKTUUECKUM 3aHSATHSIM
(y1abopaTopHBEIM paboTam)

[ToAroTOBKA ITpe3eHTaIvi

ITpopaboTKa pa3zenoB TeOPETUUECKOTO MaTeprasia

N A~ | WIN| -

PellleHue crielida/ibHbIX 3a/iau

Al U1 [~

B xope nipoBesieHust 3aHATUM 110 AUCLUTI/IMHE UCTIONB3YIOTCS C/IeyIOIie MHTepaKTUBHbIe
MeTo/bl 00yueHus:: B Xo/ie MpoBeieHUsI TPaKTHUECKHUX 3aHSATHI U 1ab0paTOpPHBIX paboT 1o
Kypcy “MeTajutypruueckasi TeTUIOTeXHUKA” UCTIONb3YIOTCS Cie/IyIOIIie MHTePAKTUBHbIE
MeToZbl 00yueHHsi: pa300p KOHKPETHBIX CUTYaLUii; TPYIIIOBbIe JUCKYCCHU. JIEKIIMOHHbIE U
MpaKTUUeCKKe 3aHATHS 110 JUCLUIUIMHE TIPOBOASATCS C UCTIO/Ib30BaHUEM CJlali/l-MaTepUasoB.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI

5.1 MeToanuecK#e yKa3aHHs /I 00yUaIoMUXCA M0 OCBOEHHIO JUCIHUILTHHBI
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5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs N0 MPAKTHYECKHUM 3aHATHIM

Mertasnnypruueckast TeryioTeXHHKa [ D/IeKTPOHHBIN pecypc] : MeTo/]. yKa3aHUs T0 TPOBe/IeHHUI0
rpakThueckux 3aHsaTuii / coct. M.IO. Ky3bmunHa. — pkyTck : MU3g-eo UPHUTY, 2018. —51 c.

5.1.2 MeTtoauueckue yKa3aHus Jjis 00yUYaroIUXCA 10 J1ad00paTOpHbIM pabdoTam:

MerTannypruueckasl TeryioTeXHUKa [ D/1eKTPOHHBIN pecypc] : MeTo/]. yKa3aHUs 110 BIMOTHEHUIO
naboparopHsIix pabot / coct. : M.FO. Ky3emuHa. — MpkyTck : 3g-eo UPHUTY, 2018. —29 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:

Mertannypruueckasi TerioTeXHUKA [ /1eKTPOHHBINA pecypc] : MeTo/[. yKa3aHUsl 1o
caMmocTosiTe/TbHOM paboTe obyuatoruxcst / coct. : MLFO. Ky3bmuHa. — VIpryTcK : I3a-Bo
NPHUTY, 2018.-39 c.

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyy Mo JUCHMUIIUHE

6.1 OneHouyHbIe cpe/CTBaA /1A NPOBe/ieHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 4 | Pedpepar
Omnucanue nponeaypel.

[laHHBIN BUJ, CAaMOCTOSITeTbHOW pabOThI MpeATo/iaraeT MHAUBHU/yalbHOe CaMOCTOSITe/TbHOe
BBITIO/THEHHE IMMCbMeHHOM paboThl (pedepaTa) 10 MpeyIo’KeHHOM TeMaTHKe C UCITOTb30BaHUEM
TiepeyHsi peKOMeHJyeMOM JIMTepaTypbl ¥ MHHOPMALIMOHHBIX pecypcoB. OOyuaromuiics
BbIOMpaeT OZIHY U3 TMpe//IOXKeHHBIX TeM JIJIsl HarucaHus pedepara (COrIacHO MOPSAKOBOMY
HOMepY B CIMCKe rpyrrbl). TekcT pedeparta 10/DKeH OBbITh BbIo/iHeH ¢ omorgsio [1K, Ha
yucTax 6esoit 6ymaru dopmata A4. TIpaBusa odhopmiieHUs: pabOThI CTaHZAAPTHBI 1 TIPUBE/I€HBI
B CTO.

[ToaroToBUTh MIpe3eHTalUIO M0 TeMe pedepaTa (15-20 calioB).

Bomnpocs! fj1s1 KOHTPOISL:

[TpumepHas TemaTuika peceparos:

. TepmozHaMKKa ra3oBoro notoka. IlepBblii 3aK0H TepMOJVUHAMMKY /1JI1 TA30BOT0O MTOTOKA.

. Porb ra3oB B MeTaslypruyeckoi TeraoTeXHUKe.

. [IbIMOBBIe TPYyObI U AABIMOCOCHI. [TPUHITUT IeHCTBUS ABIMOBOM TPYOBI.

. HarpeB MeTana. XapakTepuCTHUKH Mpoliecca HarpeBa MeTasa U ero mpoTeKaHue.

. OCHOBBI TeopyH TerI00OMeHa.

. OCHOBBI TeOpHH MaccoobMeHa.

. XapakTepHCTHKa MeTa/l/Typruuyeckoro ToIInBa.

. Terou3nueckrie 0OCHOBBI TIpe0Opa30BaHust 3/IeKTPUUECKOUN SHEPTUU B TEIJIOBYIO.

. IInams 1 ero 3HaueHue B TETJIOBOU paboTe neueil. TpeGoBaHMS K T/IaMeHH.

10. Cxxuranuie ra3000pa3HOro TOTUIMBA.

11. Cxxuranue >KUAKOro TOIIMBaA.

12. OcobeHHOCTH CXKUTaHUsI TBEP/[OTO TOTUIMBA.

13. Orneynopsl. Knaccudukaiysi orHeynopHbIx usgienudid. CBolCTBa OrHEYTOPHBIX MaTepUarsoB.
14. Tennou3oJALMOHHBIE MAaTEPUAJIbI, MCII0JIb3yeMble B MeTa/JIyPryu.

15. Cny>x6a oraeyrnopoB 1 (hyTepoBKH MeTa/ITypruuecKyx reveid. XapakTepUCTUKA CITY>KObI
OTHEYTIOPOB.

16. Beibop orHeynopos /s pyTepoBKH reueii. DyTepoBKa MIaBUIBHBIX TTeUeH.

17. BbiOop orHeymiopoB /151 hyTepoBKH mneueii. dyTepoBKa HarpeBaTeIbHbBIX ITeUei.

18. TOKCMYHOCTB MPOJYKTOB CropaHusi. Bo3zelicTBre TOKCMUHBIX BelleCTB Ha YesloBeKa 1

OO UT A, WN -
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OKDY’KaroILyI0 Ccpesy.

19. YTunusauus temnia OTXOALMX JbIMOBBIX I'a30B

20. OcHoBHBIe TIO/TO’KeHUsT 0011[el Teopuu rieueit M.A. I'TiHKOBa.

21. TonvBHBIE IeUX YEPHOW MeTal/TyprUH.

22. Tleuy yépHOU MeTa/lJIypru C TeruloreHepariel 3a CY€T BbIrOpaHUs IpUMecel MeTasuia.
23. DneKkTprYecKue reuy, IpuMeHsieMble B YEPHOM MeTa/ulypruu.

24. ToruBHBIe M€Yy [JBeTHOW MeTa/l/TyprUH.

25. DneKTpryecKue reuy, NpuMeHsieMble B L{BETHOW MeTaslTypruu.

26. [1eur 11BETHOI MeTa/IZTypPriM C TIOJHBIM UM YaCTUYHBIM HCIO/Ib30BAHHEM XUMUUECKOU
SHEepPruM ChIpbeBbIX MaTepUasoB.

27. CtpouTe/ibHbIE 3/IEMEHTBl U MeXaHWYeCKoe 000pyI0BaHHe MeTa/TypruuecKiX rmevei.
PexomeHyemast tuTepaTypa 0 KaX/104 TeMe pepepaTa rpe/icTaB/eHa B METOAUYECKUX
yKa3aHUSIX TI0 CaMOCTOsITeNTbHOM paboTe obyuatorrmxcs. st 6osiee rinyboKoro nsyueHust
BbIOpaHHOM TeMbl pedepara, 0OyuaroMMcss Heo6X0IUMO paboTaTh C HECKOTBKUMU
yueOHMKaMH, yKa3aHHBIMH B CTICKe PeKOMEeH/TyeMOM JINTepaTyphl.

Kputepuu onjeHuBaHMA.

[TostHOTa pacKpbITHsI TEMBI, TIpejjjiaraeMoi [/t HarcaHusi pedepaTa; repeueHb UCTIOMb3yeMbIX
VMCTOYHUKOB M YPOBEHb KOMITU/IITUBHOCTH 110 TeMaTHUKe; KauyeCcTBO 0popmiieHHsl pedpeparta 1
rpe3eHTaLuH.

6.1.2 cemectp 4 | Joknap
OnucaHue npoueaypsbl.

Lesibro IOATOTOBKY K ZIOK/IaAy (TI0 BBITTOJIHEHHOM Mpe3eHTal[iH) SB/seTCs IpopaboTKa
OT/leJIbHOTO pasjiesia TeopeTuueckoro Kypca. O0yuaroimyiicsi TOTOBSIT Ipe3eHTaL|o 110
BbIOpaHHOM TemaTHKe pedepara (COTr/IacCHO BapUAHTY M3 CTHMCKa rpymbl). [Ipe3eHTanys — He
6omee 5 MUH, KOMUECTBO CaioB — 15-20.

KpuTepuu onieHUBaHM.

[TonHOTa pacKphITUSI BOIPOCA, KaUeCTBO BBITIOJTHEHHOM npe3eHTal[iy (oopMiieHue,
HMH(GOPMAaTHUBHOCTh), OTBETHI Ha BOIIPOCHI ayIUTOPUM TIPU JOK/IaJie.

6.1.3 cemectp 4 | OTuer no y1abopaTopHOi padoTe
Omnucanue npoueaypsl.

[Tepex ripoBesieHreM 1abopaTOpHOL paboThI BCe 0Oydarolpecs: 00s13aHbl 03HAKOMUTBCS C
TIpaBWJIaMU OXPaHbI TPY/la U CTPOTO MX BBITMOJ/IHATD. K BBITIO/THEHHMIO 1ab0paTOPHON pabOoThI
JOMYCKAIOTCs 00yYaroLecs, MPOC/IyIIaBIIHe HHCTPYKTAX M0 TEXHUKe 6e30MacHOCTH U
ClesiaBIlMe COOTBETCTBYIOILYIO 3aImuCh B KypHase 1o Th B ayauTopuu, npeHa3HaueHHOM [1/1s1
TpoBeieHus1 1abopaTOpHBIX PabOT 10 AAHHOM JUCLIUTITHHE.

1. 3aiaHre Ha BbITIOTHEHKE 1a00paTOPHOM PaboThl 00YUArOLMIACS TIOTyYaeT y Mpero/aBare’is.
ITpu moaroToBKe K 1abopaTopHOi paboTe 00yUaroIuiics 00si3aH 03HAKOMUTBCS C eé
Coziep)KaHueM, TIOBTOPUTh UK U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/B3YSI PEKOMEHAYEeMYI0 JTUTePaTypy, TIOHATH 1ieJib U 33/1aui paboThI.

2. K Hauasy 3aHATHH [J0/DKeH ObITh MOTOTOBJIeH 111a0/I0H OTuUeTa 110 jabopaTopHOi paboTe, B
KOTOPBIH He00X0/IMMO BK/IFOUUTE pacuéTHbie POpMYJIbl U TaOIULIBI [/ HAOIIOeH .

3. OTuét o nabopaTopHO paboTe [O/KeH CoZiep>KaTh Ha3BaHKe PabOThI, U3/I0KeHHe LIy U
3a71a4 paboThI, KPATKOE TEOPETUUYECKOE BBE/IEHHE, CXeMY YCTAaHOBKH U KPAaTKOE OMMCAHUEe
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METO/IUKH TTPOBe/ieHHst Pab0Thl, Tab/IUI]y C OTBITHBIMHU U PaCUéTHBIMH /JaHHBIMH; TPaduKy (TaM,
rie 370 TpeOyeTcsi), CripaBOUHbIe JaHHbIe, BEIBO/[bI TT0 paboTe. OTYETHI 110 1ab0paTOPHBIM
paboTtam 0OpMIISIFOTCSL B COOTBETCTBHHU C TPeOOBaHUSMHI METOANYECKUX YKa3aHUM 110
BBITOJIHEHUIO JlabopaTopHbIX paboT u TpeboBanusmu CTO 027-2021.

CTO 027-2021. CucreMa MeHe/PKMeHTa KauecTBa. Y ueOHO-MeToiuuecKast esiTe/TlbHOCTb.
OO61ue TpeboBaHUs K OpraHU3alvy U MpoBe/ieHHto 1abopaTopHbIX paboT. — 17 c.

4. Ha ciiepyromem 3aHATUUA OTYET IPe0CTaBIIsSeTCs NperojaBaresito [ nposepku. [1pu
3alyTe OTYéTa [POBePsieTCsl 3HaHWe TeOpeTUUeCKoro MaTeprassa COOTBETCTBYHOLUX pa3zie/ioB
KypcCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIONIHEHWEM pabOThlI.

Bomnpocs! fi71s1 KOHTpOJIsi (Ha rpuMepe jlabopaTopHoi paboThkl “OripesiesieHre TePMOCTORKOCTH
OTHEYII0pOB”):

1. Onucatb ¢usnyeckue U pabourie CBOMCTBa MaTepyasioB, C KOTOPbIMU ObLIA 03HAKOMJIEHBI B
naboparopuu.

. UTo MOHMMAIOT MO/, CTPOUTETILHOM NTPOYHOCTBHI0 OTHEYTIOPHBIX MaTepuaioB?

. Kak omnpepiesisieTcss OrHeyrnopHOCTb MaTepyasios?

. OrneynopHble Matepuassl. Knaccugukarys orHeyrnopHbIX U3eIui.

. CBONCTBa OTHEYTIOPHBIX MaTepUasoB.

. OrHeynopHsbie U3zenusl.

. HedopmoBaHHbIe OrHeyrnopHble MaTepHallbl.

. Teryiou30/9jMOHHbIe MaTepHabl.

. CTpouTesibHBIE MaTepyabl U MeTaslIbl, [IPUMeHsieMble B ITle4eCTPOEHHUH.

OO UT kA~ WN

KpuTepuu oneHUBaHMA.

[MpaBU/ILHOCTL 0(OPMIIEHHSI OTUETOB U MTOJIHOTA OTBETOB Ha BOIPOCKI 110 KOHTPOJIbHBIM
BOITPOCaM, TMPUBE/IEHHBIM K Ka)XK/J0i /1abopaTOpHOM paboTe B METOMUECKUX YKA3aHHSIX.
ITogpo6HOe omnvcaHue 1abopaTOPHOI pabOThI ¥ BOMPOCHI K 3all[UTe OTUEeTAa MPe/CTaB/IeHbI B
METO/IMYECKUX YKA3aHHSIX 10 BBITIOIHEHHIO Tab0paTOPHBIX PadoT.

6.1.4 cemectp 4 | Y cTHBII onpoc
Omnucanue npoueypsl.

B MeToaMueckux yKa3aHUsIX 110 CaMOCTOSITe/TbHOM paboTe 00yuaromyxcsi TpHUBeeHbl TeMbI J1JIst
CaMOCTOSITeJILHOTO U3yUeHUsl pa3/ie/ioB Kypca U peKOMeH/lyemas uTeparypa. M3yuaTtb
MaTepHasl peKOMeH/IyeTcsI 10 r1aBaM yuebHuKa (yuebHoro nocobus). [1pemnogaBaresnb MpOBOJUT
YCTHBIH 0Mpoc (BEIOOPOYHO M3 00YUYArOIIUXCS).

Bornpocs /151 KoHTpOJ1s1 (Ha TiprMepe paszgena 6. KoHCTpyKUuu reyeid, NCIo/ib3yeMbIX B
OCHOBHBIX Mepejiesiax U6pHOU U LIBETHOW MeTa/lITyprum):

1. Metannyprudeckue reun. Knaccudukaiys MeTaaiypruueckux rneueii: mo NpUHLIAILY
TeruIoreHepaLyy; 10 TeXHOJIOTMYeCKOMY Ha3HaYeHHUIO U KOHCTPYKTHUBHBIM NPH3HAKaM.

2. OcHoBHBI€ TI0/I0KeHUS 0011l Teopuu neueii M.A. ['JTHHKOBA.

3. CTpouTe/ibHbIE 37IEMEHTHI U MeXaHUUeCKoe 000pyioBaHue Tieuei. [TpuHIun qeicTBus
JTILIMOBO# TpPYOBI.

4. [Teun yépHOM MeTa/Typryu: TOIJIMBHBIE [1€YH; [1eUU C TelJioreHepaljyen 3a CUéT BbITOpaHus
rpUMecell MeTasl/ia; 3/IeKTpPUUecKre Teuu.

5. TonnvBHbBIe eur 1{BeTHOW MeTa/l/IyprUH.

6. [IlaxTHBIE MTeur: 0COOEHHOCTH TeIJIOBOM paboThl, KOHCTPYKLIMSI M1 OCHOBHbBIE TIOKa3aTenu
paboThI.

7. IlnaBusibHbIe Ti/IaMeHHbIe eur. OTpakaTe/ibHble TIeUu /15 M1aBKA MeJJHbIX KOHLIEHTPAaTOB Ha
mreiiH. [Teun asist padmHUpOBaHUS Meu.

8. Tpybuarhbie BpalljaroLHecs MeYn: OCHOBHbIE XaPAaKTePUCTUKU U KOHCTPYKLIUH Tieuel;
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TEIJIOBOW Y TeMITePaTyPHBINA PEeXKUM pabOTHI.

9. HarpeBaTe/ibHbIe TeUH.

10. Cymmia. Y CTaHOBKH /11 CYLLIKH ChITYyYMX MaTepyasoB. Y CTAHOBKHU [i/Is1 CYIIKHU U3ZeJIUH.
11. [Teuyn LIBETHOM MeTa/UTypruu C MOJHBIM WX YaCTUYHBIM MCI0/Ib30BaHUEM XUMUYECKOU
SHEepIruy ChIpbeBbIX MaTepHUasoB.

12. OmnpesienieHre 06k1ra, €ro Ha3HAUeHHe U BUIbI B I[BETHOW MeTasTypryUM.

13. Anmaparts! st 06xwura. MHorormo/ioBble reur. Tpybuateie (bapabaHHbIe) BpallaroIyecst
nieud. [Teun a1 06kura Bo B3BeIlIeHHOM COCTOSIHUM. [leun it 06KUra B KUTISAILIEM CJI0€.
ArnomepauroHHble MamyHbI. [IlaxTHBIe Teun [y1s1 Xaopupyoiero ookura. Cymmnia.

14. YcnoBus cyujectBoBanus kumnsiiero cios (KC). Cxema neun KC 1 Ha3HaueHUe eé
OCHOBHBIX Y3/I0B.

15. KoHBepTepsI 3aB0/|0B LIBETHOM MeTa/lTypPryu.

16. [1eun f/19 aBTOreHHOM IJIaBKU KOHLIEHTPATOB Ha LITENH U YePHOBYIO Me/lb.

17. DnekTpuueckue rneyu, IpuMeHsieMble B LIBETHOM MeTa/lTypruu.

KpuTepun onieHUBaHuUs.

AKTHBHOE yuacTHe 00yYaroIerocsi B yCTHOM OTIPOCe.
6.1.5 cemecTp 4 | Pemnenue 3agau

OnucaHue npoueaypsbl.

Lesb: pelvTh MpakTUUeCKHe BOMPOCHI U 3a/laui 110 M3y4aeMou TeMe.

ITpumep 3amauu:

OmnpeienmUTh COCTAB roproYeli MacChl KW3e/I0BCKOTO YTJisi Mapku I, ecsii coctaB ero paboueit
Macchbl:

C=48,5%; H=23,6%; S =6,1%; N=0,8%; O = 4,0 %; 301pH0CTb cyxoi Macchl A = 33,0 %
Y BI@XXHOCTH pabouass W = 6,0 %.

KpuTepuu onieHUBaHMA.

ITonHOTA PAaCKPBITHSA BOIIPOCOB, KaU€CTBO BBITTO/JIHEHHBIX BEIAaHI/Iﬁ (Ka‘-IeCTBO OQ)OPMHEHI/IH,
MPpaBU/IbHOCTDH BBITTOJTHEHHBIX paC‘—IETOB).

6.1.6 cemectp 4 | Tect
OnucaHue npoueaypsbl.

[1pu MoAroTOBKe K TECTUPOBAHMIO CAMOCTOSITENIbHO U3yUUTh TeOPETUUeCKU MaTeprar C
MOMOII[bI0 OCHOBHOM U JIOTIOJIHUTETbHOM JIMTepaTyphl U UH()OPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeKLIMOHHOTO MaTepuarna.

KpuTepuu onieHUBaHMA.

TecT curTaeTcsi yCIelliHO MPOiIeHHBIM TIPY MPaBWIbHBIX OTBETAax Ha BOMPOCHI TecTa H6osiee 50
%.

6.2 O1jeHOYHBbIEe Cpe/JCTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kputepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [ OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu
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CpeactBa

(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
Kpurepumn onjeHnBanus OLleHMBaHMS
KOMIIeTeHI[UH .
NMPOMe)XyTOUHOM
aTTecTauyu
[TKC-2.2 HeMoHCTpUpyeT CTIOCOOHOCTH | YCTHOE

WCIIO/Ib30BaTh ~ OCHOBHBIE  TIOHATHS, | coOecefioBaHHe TIO
3aKOHBI W MOJeld TepMOJUHAMUKH, | BOIPOCaM
XUMHYECKOM  KWHETWKH, Telyio- U | 9K3aMeHal[MOHHOIO
MaccoriepeHoca IS TIOHUMaHus | OueTa U B BUJe
TeOpeTUUeCKMX  OCHOB  [MPOLIeCCOB, | TECTUPOBAHUS
MPOTeKawIUX TIpu paboTe TETJIOBBIX

arperaros, TIpUMeHsIeMbIX npu
TIPOM3BO/ICTBE aJIFOMUHUS
5/IeKTPOJIMTUUECKHM CIIOCOO0OM; yMeeT
TeCHO yBSI3bIBaTh TeopeTHYeCcKHe
BOIIPOCHI MeTaJl/Typruueckomn
TerIOTeXHUKU C NPUKJIa/IHBIMA

3a/ila4aMH, HMCII0/Ib3yd 3HaHWA OCHOBHBIX
3dKOHOB TepMOJAWMHAMHKH, XUMHUYECKON
KHWHETHKH, TeIl/I0O- U MdCCOIIepeHO0Cad.

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniuu

6.2.2.1 Cemectp 4, TunoBbie OLeHOUHbIE CPeACTBA A/ IPOBe/jeHHsI YK3aMeHa 110
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

OK3aMeH MPOBOAUWTCSA B BUl€ TECTUPOBAHMA IO pa3feny OJUCLHUIITIMHBI U YCTHOT'O CO6€C€AOBEIHI/I$[
110 BOIIPOCaM 3K3daMEeHAlIMOHHOI'O ounera.

IIpumMep 3agaHud:

Boripocel K 3k3aMeHy 10 JUCLIUIIMHE:

1. TeryioTeXHMKA KaK pa3zies 001eMHKeHepHbIX HayK. PoJib 1 3HaueHKe TerJIOTeXHUKU B
Pa3sBUTUM 5KOHOMUKH M IPOMBIIIEHHOCTH Poccum.

2. OCHOBHbI€ TIOHSITUSI TEXHUUECKOW TepMOJAUHAMUKU. TepMoiMHaMUuecKasi CucTeMa.
[TapameTpbI COCTOSIHUSI M BHYTPeHHsIsI SHeprus. Teriota u pabora. VaeanbHbll ra3. Y jesibHast
TeIJIOEMKOCTb.

3. @OpMY/IMPOBKU MEPBOr0 3aKOHA TePMOJAWHAMUKU. @OPMYJIMPOBKU BTOPOT0 3aKOHA
TepMO/JVHAMUKH.

4. OCHOBHBI€ TIOHSTHSI TeOPHH TerioMaccoobMeHa. BUzibl TIpoIieccoB Terio- U MaccooOMeHa.

5. Ha3Batb 06/1aCTH IPUMEHEHUS TTOHSITHH, 3aKOHOB U MO/ie/iell TEPMOAMHAMUKH, XUMUUECKOMH
KUHETUKH, TeIJIo- U MacCornepeHoca B KOHTEKCTe TOHUMaHUsl XUMUYeCKHX U MeTa/lJTyprudeckux
TIpOLIeCCOoB.

6. TormmBo U ero ropenue. O0IIjast XapaKTepUCTHKA ToruMBa. Kiaccudukaius Tormea. Cocra
TOI/IUBA.

7. Teruiora cropanus torimsa. TemmnepaTtypa ropenus. ToruvBo, prMeHsieMoe B MeTaJl/Iypruu.
8. Pacuét ropeHnus Torumsa
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9. TexHMYeCKWI aHaIM3 TBEPAOTO U )KUJKOr0 TOI/IMBA.
10. OrneynopHsble MaTepuasbl. Kiaccudukarys orHeyrnopHbIX U3eIui.
11. CBoyicTBa OrHEYNOPHBIX MaTepPHUAaJIOB._

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

Y noBnerBopure/lbH
OTnuHO Xopouio o HeypoBieTBopuTe/1bHO
LemoHcTpUpyet LemMoHcTpUpyet HemoHcTpUpyet He criocoben
CIT0COOHOCTH CIT0COOHOCTH HU3KYIO CIIOCOOHOCTh | MCTO/Ih30BaTh OCHOBHBIE
HCIO0/Ib30BaTh HCII0/b30BaTh KCII0/Ib30BaTh TIOHATHS, 3aKOHBI U
OCHOBHbIE TTIOHATHS, | OCHOBHBIE IOHATHUSA, | OCHOBHBIE ITOHATHS, MOZIeNT
3aKOHbI U MO/Ie/T1 3aKOHBI U MOJIe/IN 3aKOHBI U MOJIE/IN TePMOJVNHAMUKH,
TepPMOJVUHAMUKH, TepPMOAVUHAMUKH, TepPMOJVUHAMUKH, XUMHUYECKONM KUHETHKH,
XUMHUUYECKOU XUMUYECKOU XUMUYECKOU TeIIo- U
KHUHETHKH, TeIVIO- U | KUHeTHUKH, TeIVIO- U | KUHETHKH, TeIlio- U MaccoriepeHoca st
MaccorepeHoca [i/isl | MaccoriepeHoca /i/isi | MaccorepeHoca J/is TTOHMMaHUs
TTIOHUMaHUA IIOHUMaHUSA TIOHUMaHUs TeopeTUUYeCcKUX OCHOB
TeOpeTHUUeCKUX TeOpeTHUUeCKUX TeopeTUUeCKUX OCHOB TpOLIeCCOB,
OCHOB TIPOL|ECCOB, OCHOB TIPOL[eCCOB, TIPOL[eCCOB, TPOTEKALUX MPU

MIPOTEKaroLMX [TPU

MPOTEKAOLMX MPU

MpOTEeKaroLUX [PU

paboTe TeTIoBbIX

paboTe TeroBbIX TIPOU3BO/ICTBE paboTe TerIoBbIX arperaTos,
arperaTos, AJTFOMUHUS arperaros, TIPUMEHSIEMBIX TIPH
NIPUMEHSIEMBIX TPU | 3JIEKTPOJIUTUUECKUA | TIPUMEHsIeMbIX [PU TIPOU3BO/ZICTBE
TIPOM3BO/ICTBE M criocobom, HO He TIPOU3BO/ICTBE AJIFOMUHUS
AJTFOMUHUS B [TOJTHOU Mepe; ATFOMUHUS 571EKTPOJIUTUUECKUM
3/IEKTPOJIUTUYECKU | YMeeT YBS3bIBaTh | 3JEKTPOJUTHUECKUM crioco6om. He ymeer
M criocobom; ymeer TeopeTHyecKue crocobom. yBSI3bIBaTh
TECHO yBSI3bIBaTh BOIIPOCHI IleMOHCTpUpYeT TEOpeTHUEeCKHEe BOITPOCHI
TeopeTUuecKue MeTa/UTypruueckol | HU3KYH CIIOCOOHOCTh MeTaJlTypruuecKou
BOIIPOCHI TEMJIOTEXHUKH C YBSI3bIBATb TEMJIOTEXHUKH C
MeTaJlTypruuecKou TIPUK/IaJTHBIMU TeopeTHuecKre TIPUK/1a[HBIMU
TEMJIOTEXHUKHU C 3alauamu, BOIIPOCHI 3a/1auaMu, UCTIOJTB3YST
TIPUK/Ia[HBIMA WCIIO/b3YSI 3HAHUST | MeTa/UTypruueckou 3HAHUSI OCHOBHBIX
3alauamu, OCHOBHBIX 3aKOHOB TEMJIOTEXHUKH C 3aKOHOB
UCIIO/b3YSl 3HAHUSI | TEePMOJMHAMUKH, TIPUK/1aTHBIMU TepMOJIHAMUKH,
OCHOBHBIX 3aKOHOB XUMHUUECKOH 3a/layaMu, UCTIONb3Yys | XMUMUYeCKOW KUHETHKH,
TePMO/JJIHAMUKY, | KMHETHUKH, TeIUIO- U |  3HAHUS OCHOBHBIX TeIio- u
XUMHUYECKOH MaccorepeHoca, HO 3aKOHOB MaccoriepeHoca.
KUHETHKH, TEeIio- 1 He Bcerja TePMO/JIHAMUKH,
MaccoriepeHoca. 000CHOBaHHO. XUMHUUECKOH
KUHETHKH, TeryIo- U
MaccoriepeHoca.

7 OcHOBHas yyeOHas MTepaTypa

1. MeTa/utypruueckasi TeMI0TeXHUKA : yUeOHUK J/Is1 MeTa/UTypPriuecKuX CreldaabHOCTeH
By30B : B 2 T. T. 1. Teopetnueckue ocHoBel / [1oz. Hayu. pen. B. A. KpuBanguHa, 1986. - 422.

2. MeTastypruueckasi TeIJIOTEXHUKA : yueb. 7151 MeTasutypr. crierl. By3oB: B 21. T. 2.
KoHcTpykius u pabota nieueti / [Toa. Hayu. pea. B. A. Kpueanguna, 1986. - 597.
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3. Knén B. 3. OcHOBBI MMpOMeTaNIyprudecKrix MpoU3BOACTB : yuebHoe mocobue Jist By30B 110
HarnpasieHuto "Metamnyprus” / B. 3. Knéu; B. 3. Kney, H. B. Hemuunoga, B. C. KokopuH,
2009. - 143.

4. Ky3pmuHa M. FO. OCHOBBI MeTa/lTyprudeckoi TerjIoTeXHUKY : yueOHoe rocobue / M. TO.
Ky3bmuHa, 2016. - 162.

5. TenyioTeXHMKA U TeTJIO9HEPreTUKa MeTa/lTypriuecKoro Mpou3BOACTBa : yueb. /71 By30B I10
cnel. "Metannyprus nBeTHbIX MeTa/uioB" / Cepreit Hukonaesuu ['yims, Anekcasap
CemenoBuu Tenerun, B.1. JlobaHos, B.H. Koprokos, 1993. - 366.

8 lonostHUTe/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. TersoTexHMKa U TeIJIOHEPreTHKa MeTa/UTypruyeckoro mpousBoacTa: CO. 3azay : yuel.
roco0Owue /1S CTyIeHTOB MeTaJ/UTypr. criell. By30B / B. B. Benoycos u zp., 1993. - 335.

2. TennoTexHUKa MeTa//Typruyeckoro Mpou3BoCTBa : [ Yueb. mocobue zjist By30B 110
HarpaB/IeHUIO TIOAr0T. OaKaJaBpOB U MarucTpoB "MeTta/utyprus’ v HarpaB/I€HUIO TIOATOT.
JUTUIOMUP. crieranucToB "Metamnyprusa': B 21/. T. 1. Teopetuueckue ocHOBbI / B. A.
KpuBanaus u ap.], 2002. - 606.

3. TennoTexHuKa MeTa/JTypruyeckoro mpou3Bo/CTBa : [ Yue0. nmocobue fi/isi By30B 110
HarpaBJIeHHIO TIO/ITOT. 6aKalaBpoB ¥ MarucTpoB "MeTamnyprus' v HarpaBIeHUIO MO/ OT.
JTUTUIOMUD. crierfanicToB "Metannyprus': B 21/. T. 2. KoHcTpykius u paboTta reueit / B. A.
KpuBangus u ap.], 2002. - 733.

4. TMankparos I'.I1. COopHUK 3aziau M0 TEIJIOTEXHUKE : yued. mocobue /111 HeSHepreT.
crierjuanbHOCTe BYy3o0B / I'.I1. ITankparoB, 1986. - 247.

5. JuomuzgoBckuii []. A. MeTtautypruyeckuie Tieud [IBeTHOW MeTa/UTypruu : yuebHoe rocobue
JI7Is1 By30B TI0 CrieljuasbHOCTU "MeTaiyprus LBeTHbIX MeTasuioB" / 1. A. InomugoBckuid, 1970.
- 702.

6. TemnsHueB M. B. Orueyropsl ¥ (pyTepoBKY M/1aBU/IbHBIX U IMTEHHBIX arperaTtos
aJTFOMMHHMEBOT'0 TIPOM3BO/ICTBA : yuebHOoe rmocobue /it By30B 1o HampasseHuto 150100 -
Metamnyprusa / M. B. Temnsanues, E. H. Temnanresa, 2008. - 192.

7. TemnaHues M. B. MeTta/utyprus 4uepHbIX MeTa/UIOB U TeIlJIOTeXHUKa. VIcTopus pa3sBUTUs
HayKU U TEXHUKU C peBHENIIMX BpeMeH /I0 HallliX AHel : yueOHoe rocobue 1o Harpas/ieHHIo
150100 Metamnyprus / M. B. Temnanues, H. B. Temnsnnes, 2008. - 170.

8. Camoxgasios I'. B. MeTtatypruueckuie 3/1eKTpPOIeud : yueOHoe mocodue /ijist By30B T10
HaripaB/eHuto 150100 Metamnyprus / I'. B. Camoxsanos, M. B. Temnsanues, H. B. Temnsnies;
niog pex. I'. B. Camoxsasiosa, 2009. - 304.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIE 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/
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11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnocraBka 08_2007

2. Microsoft Office 2007 VLK (moctaBku 2007 u 2008)

12 MaTepuanbHO-TeXHUUYECKOe ofecreueHHe U CIUIUTHHbBI

1. Mynptmegua-tipoektop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600

2. Becnl Texuuueckue naboparopusie "BT-1500"

3. MydensHas neus DKIIC 10 (1300*C, 101,maTepuan Kamepsl-BoiokHO MKPB)
4. My@denbHas neus DKIIC 10 (1300*C, 101,maTepuan kamepsi-BosiokHO MKPB)
5. PeareHTbl ¥ XUMHUUeCKasi TIOCYA /1/1s1 BBITIOJTHEHUsT 1TabopaTOpHBIX paboT

6. CynmibHbli mkag I11C-80-01 CITY
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