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Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

DOuU3NKO-XMMHYECKHE OCHOBBI M TEXHOJIOTHH
KAPONMPOYHBIX U )KAPOCTOMKNX MATEPHAJIOB

3akperieHa 3a opasielieHueM Kadenpa nopomikoBoii MeTaJutypruu 1 (yHKIMOHATBHBIX TOKPBITHI
Harmpagsnenue noaroroBku 22.04.02 METAJUIYPI'UA
Ipohun Hossre maTepuansl. [TopomkoBbie 1 alANTHBHBIE TEXHOIOTHH
Kamnpuxarms Maructp
®opma oOyueHus O4YHasA
OO01mmast TPyA0eMKOCTh 4 3ET
Yacos 110 yueOHOMY IIaHy 144 @opMbI KOHTPOJISL B CEMECTpaXx:
B TOM YHUCIIE: 3aqeT 3
ayJUTOPHBIE 3aHATHSA 72
camocTosTeNbHas paboTa 72

Pacnpene.ﬂenne YacCoB JUCHHUIVIMHBI ITO0 CEMECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 320

Kypee>) Uroro

Henens 19

Bun 3anaruii vII PIT yII PII

Jlexuun 36 36 36 36
JlabopaTopHbIe 18 18 18 18
[Ipakruueckue 18 18 18 18
Hroro ayxn. 72 72 72 72
KonrakrHas pabora 72 72 72 72
Cam. pabora 72 72 72 72
Hrtoro 144 144 144 144




IIporpammy coctaBui(u):

K.m.H., cm.npen., bviuxosa Mapuna Sxoeneena;x.m.u., cm.npen., Jlocunos Ilagen Anexcandposuu,k.m.u., 0oy., 3atiyed Anexcanop
Anamonvesuu

Pabouas mporpamma

DuU3NKo-XUMHYECKHE OCHOBBI H TEXHOJIOTHH KApPONPOYHBLIX U mapoaoifmnx MaTepuaJjioB

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTeNFHO yCTaHABIMBASMBIH 00pa30BaTENIbHBIN CTAaHAAPT BBICIIEro 00pa3oBaHus - MarucTpatypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30oBaTelbHOE YUpexkIeHHE BhICIIero oOpa3oBanust « HalmoHanbHBIN HCCIe0BATENbCKUN
texHojorudeckuii yausepcurer «MUCHCy no nanpasnenuto noarorosku 22.04.02 METAJIJIYPI'UA (mpukas ot 05.03.2020 r. Ne
95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 ImIaHa:

22.04.02 Metaynyprus, 22.04.02-MMT-23-16.plx HoBsle MmaTepuaisl. [IopomKkoBbIe U aINTUBHBIC TEXHOJIOTHH, YTBEPKICHHOTO
VYuensim coBerom HUTY MUCHC B cocrase cootBercTByromei OIIOIT BO 22.06.2023, mpoTokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

22.04.02 Metamnyprust, Hobie Mmatepuassl. [IopouikoBbie U aATUTUBHBIE TEXHOIOTUH, YTBEPKACHHONH YueHbM coBeroM HUTY
MUCHC 22.06.2023, npoTtoxost Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa nopoumkoBoii MeTaurypruu u GyHKIIHOHATBbHBIX MOKPBITHH

[Tporokon ot 03.04.2023 r., Nel 1

PyxoBonutens noapasznenenus Jlepamos EBrennit AnekcanipoBud, 1.T.H., podeccop



1. HEJIX OCBOEHUA

1.1 | lenu ocBoeHUs TUCHMILIUHEL - DOPMHUPOBAaHUE y ACIIMPAHTOB 3HAHUH, YMEHUI U HABBIKOB I10 MOJIyYEHHUIO IOPOIIKOBBIX
MKAPOMPOYHBIX U KaPOCTONKUX MAaTEpHATIOB C YI€TOM IKCILTyaTallMOHHBIX TPeOOBaHUI, IPEIBABIAEMBIX B PA3IHUHBIX
orpacisix TeXxHUKH. OOydeHHe OCHOBaM TEXHOJIOTMYECKUX IPOIIECCOB, BEIOOPY COCTABOB HCXOIHOTO CHIPBSL.
O3HaKOMJIEHHE C OCHOBHBIMU METOJAMH KOHTPOJISL CBOMCTB XKapOIPOYHBIX U XKAPOCTOUKUX MATEPUANIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.1B.03

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |Hay4Ho-uccienoBaTenbcKas IpaKTUKa

2.1.2  |IIpoueccsl KOHCONUIALNY MTOPOIIKOBBIX MATEPUAIIOB

2.1.3 |IIpoueccst CBC kak OCHOBBI CHHTE3a HEOPTaHUUECKUX MAaTEPUAIIOB

2.1.4 | 3aKkOHOMEPHOCTH, MEXAHU3MBI U METOJIbl AMATHOCTUKY IIpouieccoB ropeHus B CBC-cucremax

2.1.5 |TexHonoruu UHXEHEPUU IOBEPXHOCTU

2.1.6 | TexHONOTHY MOTyYEHHS TTOPOIIKOOOPA3HBIX MAaTEPHAIIOB

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0AUMO KaK
NnpeanecTByIIee:

2.2.1 |IoaroroBka K MpoIeAype 3alIUThI U 3aIITa BBITYCKHOI KBATH()UKATMOHHOH paOOTHI

2.2.2 |IIpenaumioMHas MpaKTUKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IMK-4: Cnioco0en pa3padaTbiBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJYy4eHUs NOPOLIKOB, MOPOLIKOBBIX, KOMIIO3UIHOHHBIX
MAaTepHAJIOB, MOKPBHITHIA U YIPABIATH UMU, IPOBOIUTH UX AaHAJIN3 I BLIGOPAa Mep U CPEICTB YIPABJIEHHS Ka4eCTBOM
NMPOAYKIINHA

3HaTh:

[IK-4-31 OGnacTi npuMeHEeHus KapONPOYHBIX U KAPOCTOMKUX MOPOLIKOBBIX MaTEPHAJIOB.

ITK-4-32 ®u3uKo-XuMUUYECKUE OCHOBBI TEXHOJIOTHYECKHUX OIEpaLUii 110 MOJIyYEHHIO KAPOIIPOUHBIX U KAPOCTOUKUX MOPOILKOBBIX
MaTepHajoB.

ITK-3: Cnioco0eH aHAIM3UPOBATH Pe3y/IbTaThl IKCIIEPHUMEHTA, BIOMPATh METO/AbI HCCJIe0BaHN, GOpPMUPOBATHL HOBLIE
HAIPABJICHUA HCCIEJ0BAHUI, ONPeeJATh c(hepbl IPUMEHEHUS Pe3yJIbTATOB HCCIeI0BAHMI

3HaThb:

T1K-3-31 Bnusinue napaMeTpoB OCHOBHBIX TEXHOJIOTHUECKUX OIEPALU 110 MOJIyYEHHIO IOPOLIKOBBIX XKAPOIPOUHBIX U
JKAPOCTOMKUX MaTEpPHAIOB Ha UX 3KCIIIyaTal[HOHHBIE XapaKTePHCTHKU.

IMK-4: Cnoco0en pa3padaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJTy4eHUs NOPOLIKOB, MOPOLIKOBBIX, KOMIIO3UIHOHHBIX
MAaTepPHAJIOB, MOKPBHITHI 1 YIPABJIATH UMU, POBOIUTH UX AHAJIN3 I BHIGOPA Mep U CPEICTB YIPABJIEHUS Ka4eCTBOM
NPOAYKIINHA

YMmerb:

[IK-4-¥Y'1 OnuceIBaTh TEXHOJIOTUYCCKUE ONIEPALIUH MOTYyYCHHUS KAPOIPOUHBIX U KAPOCTONKUAX HOPOILIKOBBIX MATCPHAIIOB.

IIK-3: Cnioco6eH aHATU3NPOBATDH Pe3yIbTAThl IKCIEPUMEHTA, BHIOUPATH METObI HCCJIEN0BAHN, (OPMUPOBATH HOBBIE
HAIIPABJICHUS HCCIeJ0BAHUI, ONPeesATh c(hpepbl IPUMEHEHHUS Pe3yJIbTATOB HCCIe10BAHUI

Ymern:

ITK-3-V1 AHanu3upoBaTh pe3yabTaThl SKCIEPUMEHTOB IO MOJYYSHUIO TTOPOIIKOBBIX MAaTEPHAIOB C 0COOBIMH CBOWCTBAMH.

ITK-4: Cnioco0en pa3padaTbiBaTh TeXHOJIOITHYeCKHe NPOLECChI 0JIy4eHUs HOPOLIKOB, IOPOLIKOBbIX, KOMIIO3ULMOHHBIX
MAaTepHAaJIoB, MOKPBITUI U YIPABJIATL UMHU, IPOBOAUTHL UX AHAJIN3 A5 BHIOOPA Mep U CPeICTB YIPaBJIeHUs Ka4ecTBOM
MPOAYKIIMH

Baanernb:

[IK-4-B1 Meromamu onpeneneHus XapakTepUCTHK IIOPOIIKOBBIX KAPOIPOUHBIX U KAPOCTOHKIUX MAaTEPHAIOB.

IK-3: Cnocoden aHAIN3HPOBATH Pe3YJIbTATHI IKCIIEPUMEHTA, BLIOMPATH MeTOAbI HCCJIeT0BAHN, (POPMHUPOBATH HOBbIE
HAINPaBJIeHUs HCCJIeJ0BAHNUI, ONpenesaTh chepbl NPUMeHEeHNs Pe3YJIbTATOB HCCJIe0BAHMIT

Baagern:

[IK-3-B1 MerogaMu cTaTucTHYeCKOi 00pabOTKH Pe3ysIbTaTOB HKCIIEPUMEHTOB.




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. Teopernueckue
OCHOBBI KAPONPOYHOCTH U
JKAPOCTONKOCTH
1.1 Teoperrueckrie OCHOBbI 3 2 [IK-4-31 TIK-4- | JI1.2 JI1.17
KapOIPOYHOCTHU 32 JI1.18
Matepuanos. /JIex/ 3132
1.2 TeopeTuueckre OCHOBBI 3 2 TIK-4-31 T1K-4- JI1.13
JKapOCTOUKOCTH 32 2132
Martepuainos. /Jlex/
1.3 Omnpenenenue 3 2 IK-3-V1 JI1.2 J11.13 P1
JKapOIPOYHOCTH U 3132
JKapOCTOMKOCTH MaTepHaos.
[IpoBenenue nucnpITaHUi IO
CTaHJIAPTU30BAHHBIM
meromukam. /T1p/
1.4 [ToaroroBka 3 8 IIK-4-YV11IK-4 | JI1.2 JI11.13
MPAKTUYECKOMY 3aHITHIO U -32 [1K-4-31 2192 33
KOHTPOJIBHOH paboTe
Nel. /Cp/
Pa3gen 2. MaTtepuaJjbl Ha
OCHOBE TYIOIIABKUX
MeTaJIJI0OB M COeIMHEeHUIt
2.1 TyromnnaBkue MeTalIbl U UX 3 2 TIK-3-31 T1K-4- JI1.1 JI1.3
cBoiictBa. /JIex/ 31 [MK-4-32 J1.4
21022
2.2 TexHosoTUA MOTyYeHUS 3 2 [MK-3-31 TIK-4- | JI1.1 JI1.3 P2
MTOPOIIKOB TYTOILIABKUX 32 TIK-4-V1 JI1.4 J11.8
METAJJIOB M UX [K-3-V1 2122
koHconunarys. /IIp/
2.3 CruiaBbl Ha OCHOBE 3 2 [TK-3-31 ITIK-4- JI1.6
TYTOIUIABKMX METAJIJIOB M UX 31 T1K-4-32 21022
cpoiicTBa. IIpupona
YIPOYHEHHUsI OCHOBBI. /JIek/
2.4 TexHoOTHA MOTyYEHUS 3 2 IIK-3-V1 IIK-4 JI1.6 P3
CIUIABOB HA OCHOBE -V1 21052
TYTOIIABKAX METaJUIOB.
Croco0Obl BBEAEHUS
JICTUPYIOIINX
anementoB. /Ilp/
2.5 TyromnnaBkue coeMHEHUS 3 2 TIK-4-31 T1K-4- JI1.10
(kapOubl, HUTPUAIBI, 32 D152
OOpPU/IBI, CUITUIIHIBL).
OCoOeHHOCTH CTPYKTYPBI U
cBoiicTB. /JIex/
2.6 TexHOI0rHs NOTYyYeHUs 3 2 ITK-3-V1 IIK-4 JI1.10 P4
TYTOTUTABKHX -V1 2132
coenuuenni. /TIp/
2.7 [Tonydenue moporixa 3 4 T1K-3-B1 IIK-4 JI1.7J13.1 P5
BOJIb()paMa BOAOPOAHBIM -B1 IIK-3-Y1 2122
BOCCTAQHOBJICHUEM aHTUAPHIA
Bosb(hpama. /J1ab/
2.8 [ToaroroBka K MpakTUYECKUM 3 12 [TK-3-31 TIK-3- JI1.1 JI1.3
3aHATHUM, JTa0OPaTOPHOU V1 IIK-4-31 JI1.4 J11.6
paboTe ¥ KOHTPOJILHOM [MK-4-32 1IK-4- | JI1.7 JI1.8
pabote Nel. /Cp/ Vi JI1.10
313233
Pasnea 3. lucnepcHo-
YIIPOYHEHHbIEe MATEPHAJIbI




3.1 Teopus ynpouHeHus 2 [1K-4-31 IIK-4- JI1.14
JIUCTIEPCHOYTTPOYHEHHBIX 32 [IK-3-31 2132
Martepuainos. /JIex/

3.2 TexHosoTUA MOTy4EeHUs 2 IIK-3-Y11IK-4 | JI1.11 JI1.12 KM1 P6
JUCIIEPCHO-YIIPOYHEHHBIX -Y1IIK-3-31 J1.14
MaTepHUasoB U METOIbI [1K-4-31 I1K-4- D1 52
BBEICHUS YIIPOUHHUTENCH. 32
KonTponsras pabora Nel
"TeopeTudeckre OCHOBBI
KapOTIPOYHOCTH U
xKapocTrolikoctu. Marepuansl
Ha OCHOBE TYTOILIABKUX
METAJIOB U COCMHECHUIA.

JlucriepcHO-yIIpOYHEHHBIC
Mmatepuanst". /IIp/

33 IMoxyuerne 4 [K-3-B1 [IK-4 | JI1.14J13.1 P7
JUCTIEPCHOYIPOYHEHHBIX -B1 IIK-3-Y1 2122
MaTepraoB M UCCICAOBAHUC
nX cBOHcCTB. /JIab/

34 [ToaroroBka K MpakTUYECKUM 6 TIK-3-31 IIK-3- | JI1.6 JI1.11
3aHATHUAM, JTa0OpPaTOPHOH V1 IIK-4-31 JI1.14
paboTe ¥ KOHTPOJILHOM IIK-4-VY1 IIK-4 213253
pabote Nel. /Cp/ -32
Pa3nen 4. HukeneBbie
CYIepCILIaBBI

4.1 YKaponpouHble HUKeEBbIE 4 TIK-4-31 T1K-4- JI1.15
CyNepCIUIaBhI: 32 TIK-3-31 2132
KIacCH(HKAINA, CTPYKTYpa,
cBoiicTBa. /Jlex/

4.2 TexHOI0rHs NOTyYeHUs 2 ITK-3-V1 IIK-4 JI1.15 P8
>KapOIPOYHBIX HUKEJIEBBIX -V1 2132
cymnepcruiaBos. /T1p/

43 ®dazoBbie quarpamMmbl Ni-Al- 4 TIK-3-31 T1IK-4- JI1.15
JID (JID-nerupyromuii 31 IIK-3-V1 2122
aneMeHT). Beibop
JIETHPYIOIINX 3JIEMEHTOB H
WX BIHMSHUE HA CTPYKTYPY H
CBOICTBA JKapOIIPOYHBIX
HHKEJICBBIX
cymnepcruiaBos. /JIex/

4.4 MexaHHU3MBI 4 TIK-3-31 TIK-4- J1.15
BBICOKOTEMITEpaTyPHOIt 31 [IK-3-V1 2152
nedopmanuu )KaponpoOvYHBIX
HUKEJIEBBIX
cymnepcinaBos. /JIex/

4.5 Bnusiaue TepmMooOpaboTKu Ha 2 [K-3-V1 IIK-4 JI1.15 P9
CTPYKTYpY U CBOICTBa -V1 2132
YKAPOIPOTHBIX HUKEIICBBIX
cymnepciiaBos. /IIp/

4.6 UccnenoBanne KNHETUKU 6 [K-3-B1 [IK-4 | JI1.13 JI1.15 P10
OKHCIICHHS >KapOIpOYHOTO -B1 ITIK-3-V1 2132
HHKEJICBOTO
cymepcruiasa. /J1a6/

4.7 [ToaroroBka K MpakTUYECKUM 16 MK-3-31 [IK-4- | JI1.13 JI1.15
3aHATHSIM, Ja00paTOpHO 31 [IK-4-V1 213253
paboTe ¥ KOHTPOJIbHOM [1K-4-32 TIK-3-
pabote Ne2. /Cp/ Vi
Pazpgen S.

HHTepMeTaIMIHbBIE
CIJIABBI

5.1 WHTepmeramuaHble CIiaBbl 4 [TK-3-31 TIK-4- JI1.5

Ha ocHOBe cucTeMbl Ni-Al: 31 T1K-4-32 21022

COCTaBbI, CTPYKTYpa,
cBolicTBa. /Jlex/




5.2 WHTepmerannuaHble crijiaBbl 3 4 TIK-3-31 T1K-4- JI1.5
Ha ocHOBe cucteMbl Ti-Al: 31 I[1IK-4-32 3132
COCTaBBbI, CTPYKTYpa,
cBoiicTsa. /Jlex/

53 TexHonoruu noyy4eHus 3 2 [K-3-31 IIK-4- J1.5
WHTEPMETAUTUIHBIX CIIJIABOB 31 [1K-4-32 2152
Ha ocHoBe cucteM Ni-Al u Ti
-Al. /JTex/

5.4 Konrtponsnas padora Ne2 3 2 TK-3-31 TIK-3- JIL.5 KM2
"HukeneBble CynepcIuiaBbl. V1 IIK-4-31 2122
WnTepmerammaHbe [1K-4-32 TIK-4-
crutaser”. /TIp/ Vi

5.5 [Tony4yeHne MOHOAIFOMUHUA 3 4 I1K-3-B1 IIK-4 JI1.5 P11
HUKEJIS METOJIOM -B1 ITIK-3-V1 JI1.9J13.2
CaMOpacIpOCTPAHSIIOIIETOCs 2132
BBICOKOTEMITEPATYPHOTO
cunresa. /J1ab/

5.6 IToaroroBka k 3 10 T1K-3-31 T1IK-3- JI1.5 J11.9
MPAKTUYECKOMY 3aHSTHIO, V1 IIK-4-31 213253
nabopaTopHOi pabore u [K-4-VY1 TIK-4
KOHTPOJIBHOH paboTe -32
Ne2. /Cp/

Pa3gen 6. BosiokHucTBIE
KOMITO3UIIMOHHBIE
MaTepuaJbl

6.1 Teopus ynpodHeHus 3 2 TIK-4-31 TIK-4- J1.16
BOJIOKHUCTBIX 32 [IK-3-31 2132
Marepuanos. /JIex/

6.2 TexHonorus moysrydeHus 3 2 TIK-3-YV11IIK-4 | JI1.16J12.1 P12
BOJIOKHUCTBIX MaTE€pHaJIOB. -V1 21022
CriocoObl monyyeHus
BOJIOKOH U ycoB. CBOWCTBa
Mmarepuainos. /IIp/

6.3 [MonroroBka k 3 20 | IK-3-31 TIK-3- J1.16
MIPAKTHUECKOMY 3aHITHIO U V1 IIK-4-31 212233
JK3aMeHY 10 IIK-4-VY1 IIK-4
mucturuiane. /Cp/ -32

5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoabHBbIe MePONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, JK3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe I_E{OBCP%MHG B
KM MepONpHSTHE TTUKATOPEI OIIPOCHI JIS TOJITOTOBKA

KOMITETEHITUH




KM1

Konrponsnas
pabota Nel
"Teoperuueckue
OCHOBBI
JKapONPOYHOCTH U
’KapOCTOUKOCTH.
Marepuais! Ha
OCHOBE TYT'OIIIABKUX
METaJlIOB U
COEIHEHUH.
JucnepcHo-
YIPOYHEHHBIE
Marepuanb”.

TIK-3-31;1TK-3-
V1;TTIK-4-31;[1K-4-
32:1TK-4-Y1

1. Craguu u TeMnepaTypHbIe PEKHMBI IPOIEcca BOCCTAHOBICHHS
OKCHZa BOJb(pama Mpy MOTyYEHHH METAUINYECKOTO BOJIb(pama.

2. ®akTopHl, OKA3BIBAIOIIIE BIMSHAE Ha (POPMUPOBAHHIE KPYITHOCTH
3epHa W B IIpo1iecce MoTy4eHIst MEeTaJUIMIECKOTO BOIb(pama.

3. Mapku Boib(hpaMOBOTo MOPOLIKA.

4. Crioco0bl M peXUMBI IPECCOBAHUS BOIB(PAMOBBIX IITAOUKOB IPH
TOJTYYCHNHN METAITMIECKOTO BOIb(pama.

5. Craguu ¥ MeXaHHU3M CIIEKaHHs BOJIb()PAMOBBIX MTAOUKOB MU
HOJIyYEHUH METAJUTMYECKOTr0 BoIb(dpama.

6. CrmaBeI Ha OCHOBE BOJIb(ppaMa (BIHSHHE JIETHPYIOIINX 3JIEMEHTOB
Ha TeMIIepaTypy IIaBICHHUS BoIb(pamMa U XapakTep YIPOIHCHNUS).

7. CriocoOslI m1aBku Bosb(pama U JeopMaioHHON 00paboTku
IITaOMKOB B M3/IENNE TIPH TTOIYYCHUH METAIINYECKOTO BOJIb(pama.
8. CTpyKTypHBIE H3MEHEHHS B TOHKOH BOJIb(QPAMOBOI IPOBOJIOKE B
npolecce pekpuctamzannu (mo CMUTency).

9. ITyTH NOBBINIEHHS TPOYHOCTH U (POPMOYCTOHIUBOCTH
BOJIb()PAMOBOH HUTH.

10. TyromnaBkue COEANHEHUS: CTPYKTYpa (IMITUPUIECKOE IIPABIIIO
Xoarra) 1 cBOMCTBA.

11. CriocoObl NOTyUYEHHs CUITUIHIOB.

12. Crioco6b! moryueHust KapOouaoB

13. Cnoco6bI MOTy4eHUsT HUTPHUJIOB.

14. Crioco0O»l oyueHust 60puI0B.

15. CpaBHEHNE OCHOBHBIX THIIOB JKapOIPOYHBIX MAaTEPHAIIOB.

16. Ilpupoaa yrpoyHeHHs U CBOMCTBA JUCTIIEPCHOYIPOYHEHHBIX
MaTepuaos.

17. ®akropsl, BAUAIOIINE HA CBOMCTBA TUCIIEPCHOYIPOYHEHHBIX U
BOJIOKHHCTBIX MaTEPHAIIOB.

18. CpaBHeHHE CBOMCTB BOMIOKHUCTBIX M AUCIEPCHOYIIPOUYHEHHBIX
MaTepuanos.

19. YcnoBus 1OCTHXKEHUS BBICOKOH 5KapOIPOYHOCTH
JCIIEPCHOYTIPOYHCHHBIX MATEPHATIOB.

20. OcHOBHBIE 3TaIbl TEXHOJIOTUH MOJIyUYEHHS AUCTIEPCHOYTIPOYHEHHBIX
MaTepuanoB.

21. CocoObI BBEIeHUS OKCHTHOH T00ABKH B TUCTICPCHOYIIPOYHEHHBIE
MaTepuabl.

22. Teopus IPOYHOCTH BOJOKHUCTBIX MaTepHanoB. MexaHu3M
pa3pyIieHus.

23. MeToab!l U3roTOBJIEHHS BOJIOKHUCTBIX MaT€pHUaoB.

24. OCHOBBI TEXHOJIOTHH MOTYYEHHUS BOJIOKHUCTBIX MaTepHAaOB.

25. TexHomnorus Noay4eHHs AUCIEPCHOHHOTBEPACIOINX MaTEPHAIIOB.
26. Ilpupona yrnpoyHEeHHs ¥ CBOMCTBA TUCTIEPCUOHHOTBEPICIOIINX
MaTepuaos.

27. MeToabl MPOBEAEHHS CPETHE- U BEICOKOTEMIIEPATyPHBIX
WCIIBITAaHUH HA CTATHIECKYIO IPOYHOCTb.

28. Metoab! IpOBEAEHUSI CPEHE- U BBICOKOTEMIIEPATYPHBIX
YCTaJIOCTHBIX UCIBITAHUH.

29. Teoperuueckue npeacTaBiIeHns: 00 yCTaloCTHOH IPOYHOCTH
KOMITO3UIIMOHHBIX MAaTEPHAIOB U CIUTABOB TIPH MOBBIIEHHBIX
TeMIeparypax.

30. Metonbl IpOBeIeHNS UCIIBITAHUH Ha TOJI3y4eCTh KOMIO3UIIMOHHBIX
MaTepHaoB U CIIaBOB.

31. Teopernyeckue NpeACTaBICHHS O IOA3YYECTH KOMIIO3HUIIMOHHBIX
MaTepuaoB U CIJIaBOB MPHU MOBBIIIEHHBIX TeMIepaTypax.

32. MeTtoapl IpOBEICHUS UCTIBITAHUH HA KapPOCTOMKOCTD.

33. MexaHu3MBbl Ta30BOM KOPPO3UU KOMIIO3UIIMOHHBIX MaTepUajIoB 1
CIIABOB IIPHU MOBBIIICHHBIX TEMIIEPATYPaX.




KM2

Konrponsnas
pabota Ne2
"HukeneBblie
CyTepCIUIaBEbI.
WHTepmeraminaHbie
cruiaBel'.

TIK-3-31;1TK-3-
V1;TTIK-4-31;[1K-4-
32:1TK-4-Y1

1. McTopus MOSIBIEHUS KAPOIPOUYHBIX HUKENIEBBIX CYNEpCIIaBOB.
IToxoneHus >kxaporpoOUHBIX HUKEIEBBIX CYNEPCIUIABOB U 00IacTu
TPUMEHEHHS.

2. ®a3oBas quarpamma Ni-Al - ocHOBa U Pa3pabOTKU KapOMPOUHBIX
HUKEJIEBBIX CIIJIaBOB. DHTANbIINS 00pa30BaHus CIIABOB cUCTEMBbI Ni-
Al

3. ®a3sl co cBepxcTpykrypoit L12. OcobeHHOCTH TeMItepaTypHOi
3aBHCHMOCTH HAIPSKEHHs TEKYy4IeCTH (a3 co co cBepXCTpykTypoi L12.
Hanboinee Baxxuble (a3pl co cBepxcTpykrypoit L12 st pazpaborku
KapOTIPOYHEIX CIIABOB.

4. ITapamerps! kpucTaIIHIeCKO# perreTku ¢as3sl Ni3Al (v') B
3aBHCHMOCTH OT cOCTaBa. PasMepHOe HECOOTBETCTBHE MEXIY Y- U Y'-
(hazamu.

5. JlanbHuit mopsaok B y'-dase.

6. Ponb pa3snu4HBIX JIETUPYIONIUX JIEMEHTOB B KapOIPOUHBIX
HUKEJIEBBIX CylepcIuiaBax. BeiOop cucTeMbl 1erupoBanust ais
CO3JIaHUS ONITUMAIBHON CTPYKTYPEIL.

7. CTpyKTypa COBPEMECHHBIX KapOIPOYHBIX HUKETIEBBIX CYIEPCILIABOB.
8. Tpoiinble da3zoBeie nuarpamMmel B cucreme Ni-Al-X (X-merain,
metaiuton1, Hemerat [-VIII rpynn [Teprogudeckoii cuctemsl).

9. TepMo0OpabOTKa HUKEIEBBIX CYIEPCIUIABOB C C Y/Y'-CTPYKTYPOH:
TeMIIepaTypHBbIC U BPEMEHHBIC HHTEPBAIIBI IIPOIIECCOB 3aKAIKH U
CTapeHHs.

9. Mopdomorus y'-(ha3sl B )KapOIPOTHEIX HUKEJIEBBIX CYIIEPCIUIaBax ¢
Y/Y'-CTPYKTYpO# B 3aBUCHMOCTH OT BHJa TEPMOOOPAOOTKH.

10. Teoperuueckast MoJenb pocTa y'-(ha3bl Ipu TEPMOOOPAOOTKE
JKAPOIPOYHBIX HUKEJIEBBIX CYNEPCILIABOB C Y/Y'-CTPYKTYPOH.

11. Mertoab! nosry4eHHs ’KapOIPOUYHBIX HUKEIIEBBIX CYIIEPCILIaBOB
(MHAYKIUOHHAS MJI1aBKa, HAIIPaBICHHAs KPUCTAIIM3AIHA,
HOPOIIKOBAsA/TPaHyJIbHAS METAJUTYPrHysl, aJVINTUBHBIEC TEXHOJIOTHH, U
ap.)

12. MOHOKpHCTAJIIMYECKUE KAPONPOUHbIE HUKEIEBbIE CYNIEPCILIABBIL:
CTPYKTYpa, METOJIbI TIOJTyYEeHHsI U CBOUCTBA.

13. MexaHU4ecKUe U 3KCILTyaTal[OHHbIE CBOHCTBA Hanboee
pacIpocTpaHEHHBIX OTEYECTBEHHBIX MapOK >KapOIIPOYHBIX HUKEIEBBIX
CYIEpCILIaBOB C Y/y'-CTPYKTypOii.

14. MexaHnyeckue 1 3KCITyaTal[lOHHbIE CBOMCTBA Hanboee
pacmpocTpaHEeHHBIX 3apyOEKHBIX MapOK KapOIPOYHBIX HUKEIEBBIX
CYIEpCILIaBOB C Y/y'-CTPYKTypOii.

15. [IBoiiHble U TpoiiHbIe a3oBbie AuarpamMmsl B cucteme Ti-Al-X (X-
metai, merayuiona, Hemerat [-VIII rpynn [lepuonuyeckoii cuctemsr)
L.
16. ®azoBble MpeBpalIeHs U BUABI MEKPOCTPYKTYp B
MHTEPMETAIUIMIHBIX CIIaBax Ha ocHoBe Ti-Al

17. dedpopmanmoHHOE IOBEICHUE OJHO(DA3HBIX HHTEPMETAINTHIHBIX Y-
TiAl crutaBoB.

18. dedopmanmonnoe noseaenue neyxdasubix y-TiAl / 02-Ti3Al
CIJIaBOB.

19. MexaHu3MBbl YIPOUHEHUSI B UHTEPMETAIUIMAHBIX CIIJIABaX HAa OCHOBE
Ti-Al

20. TexHOIOrUU U3TOTOBIIEHUS U3JEIUN U3 UHTEPMETAITUIHBIX
crtaBoB Ha ocHoBe Ni-Al u Ti-Al.

21. BnusHUE NETHPYIOMIX KOMIIOHCHTOB Ha CTPYKTYPY, (pa30BbIH
COCTaB M CBOWCTBA MHTEPMETATUAHBIX CIUIaBOB Ha ocHOBE Ni-Al.

22. OU3NKO-MEXaHNYECKUE CBOICTBA MHTEPMETAIIMIHBIX CIUIABOB Ha
ocHoBe Ni-Al.

23. Cnoco0bI MOBBINIEHHS IIACTUYHOCTH HHTEPMETAJUTUIHBIX CIIIIABOB
Ha ocHoBe Ni-Al

24. YKapocToMKOCTh MHTEPMETAIUTHIHBIX CTUIaBOB Ha ocHOBe Ti-Al i Ni
-AlL




KM3

3auer

TIK-3-31;1TK-3-
V1;TIK-3-B1;TTK-4-
31;T1K-4-32;TTK-4-
V1;TIK-4-B1

1. Craguu u TeMnepaTypHbIe PEKHMBI IPOIEcca BOCCTAHOBICHHS
TPEXOKHUCH BONb(paMa Mpy NOJTyIeHUH METAJUITMYECKOT0 BoIb(dpama.
HaydHble 0CHOBEI IIpoIiecca BOCCTaHOBIIEHHS. Mapku BOIb(paMOBOTO
MOPOIIIKA.

2. @akTophl, OKa3bIBAIOIIKE BIUSHUE Ha (POPMUPOBAHUE KPYITHOCTH
3epHa W B IIpoliecce Moy4eHHUst METAIIMIECKOro Bob(ppama. Mapku
BOJIb(PaMOBOTO OPOIIIKA.

3. OcHOBHBIE ATANBI TEXHOJIOTHH MOIYyUCHUS METAIIHYECKOTO
BOJIb(pama.

4. Ctamuu 1 MEXaHN3M CIEKaHUS BOJIB(PPAMOBHIX ITAOHKOB TIPH
MOTyYCHUN METAIITMIECKOT0 BOIb(pama.

5. BrusiHue nerupyomux 31eMeHTOB Ha TeMIepaTypy MIaBIeHHs
BOJIb()paMa 1 Xapakrep ynpouHeHus. Mapku BoiIb(ppaMoBOTo MOpoIIKa.
6. CTpyKTypHBIC I3MEHEHHS B TOHKOH BOJIb()PaMOBOI IIPOBOJIOKE B
nporecce pekpuctamzanuu (mo Cmuttesuicy). [lyTu noBbimenus
HPOYHOCTH U (POPMOYCTOIHUMBOCTH BOJIB(YPAMOBOIT HUTH.

7. Ilomy4eHre KOMITaKTHBIX M3IENHH U3 TOPOIIKOB BOIb(hpama 1
MonnOIeHa.

8. TyromnaBkue coeMHEHUS: CTPYKTYpa (IMIUPUIECKOE TPABUIIO
Xoarra) 1 CBOMCTBA.

9. Cioco0sI orydeHus KapOUaoB.

10. Coco0bI MOTy4eHUs CHITUIHIOB.

11. Crioco0Osl osyueHust 60pUI0B.

12. CpaBHeHHE PUPOJIBI YIIPOUHEHUS, TEXHOJIOTUU M CBOMCTB
JUCIIEPCHOYTIPOYHCHHBIX U JUCIEPCHOHHOTBEPCIONINX MaTEePHAJIOB.
13. ®axropsl, BIUAIONINE HA CBOWCTBA JUCIIEPCHOYIIPOYHEHHBIX U
BOJIOKHUCTBIX MaTEPHAIIOB.

14. CpaBHEHHE CBOMCTB BOJIOKHUCTHIX M AUCIIEPCHOYITPOYHEHHBIX
MaTepuaos.

15. YcnoBus TOCTHKEHUS! BBICOKOH KapONPOYHOCTH
JIICTIEPCHOYTIPOYHEHHBIX MAaTEPHAJIOB.

16. Teopus ynnpo4HeHUsI JUCTIEPCHOYIIPOYHEHHBIX MAaTEPUAIIOB.

17. Mertoap! BBeZIeHUS! OKCUTHON 100aBKH B AUCIIEPCHOYIIPOUHEHHBIE
MaTepuabl.

18. OcHOBHBIE 3Talbl TEXHOIOTUY MTOJIyYEHHS AUCIEPCHOYTIPOYHEHHBIX
MaTepuaos.

19. Teopus ynpouHeHHs BOJOKHUCTBIX MaTePUAIIOB.

20. [IpoYHOCTP M MEXaHHM3M Pa3pyIICHHUS BOJIOKHUCTHIX MaTEPHAIIOB.
21. OcHOBBI TEXHOJIOTMH NOIYYEHUS BOJIOKHUCTBIX MAaTEPUAIIOB.

22. Cioco0bl U3rOTOBJIEHHSI BOJIOKHUCTHIX MaTepHasoB.

23. Mcropus NOSBIEHUS )KapOINPOYHBIX HUKENIEBBIX CYNEPCIIaBOB.
[ToxomneHus ’KapoPOYHBIX HAKEIIEBEIX CYNEpCIIaBOB U 00IaCTH
MPUMEHEHUSL.

24. ®azoBas auarpamma Ni-Al - ocHOBa 1 pa3pabOTKU
’KapOTIPOYHBIX HUKEJICBBIX CIUIABOB. DHTAJBIINSA 00Pa30BaHUS CILUIAaBOB
cucreMsl Ni-Al.

25. ®a3sl co cBepxcTpykrypoii L12. OcobenHocTH TemneparypHoi
3aBHCUMOCTH HaIpPsDKEHHs TeKydecTn (a3 co co cBepxcTpykrypoit L12.
Hawubonee Baxxusie (ha3sl co cBepXCcTpyKTypoit L12 s paspaborku
JKAPOMPOYHBIX CILIABOB.

26. TlapaMeTpsl KpUcTaJUTHYEeCKOH pemeTku ¢as3sl Ni3Al (y') B
3aBHCHMOCTH OT COCTaBa. Pa3MepHOe HECOOTBETCTBHE MEXIY Y- H Y'-
tbazamu.

27. JanpHuii nopsaok B y'-(haze.

28. Ponb pa3auYHBIX JETHPYIOIIMX JIEMEHTOB B )KapONpPOYHBIX
HHKEJICBBIX CyTIepcIuIaBax. BEIOOp cuCTEMBI JIETHPOBAHUS [UIS
CO3JaHUS ONTUMATBHON CTPYKTYPEL.

29. CTpyKTypa COBPEMEHHBIX *KaPOINPOYHBIX HUKENEBBIX
CYIepCILIaBOB.

30. Tpoitasie da3oBsie quarpammsl B cucteme Ni-Al-X (X-meramn,
Mmetautonni, Hemerai [-VIII rpynn Tleproandeckoit cucTembl).

31. TepmooOpabOTKa HHKENEBBIX CYNEPCILIABOB C C Y/y'-CTPYKTYPOii:
TeMITepaTypHBIe U BPEMEHHBIC HHTEPBAIIBI IIPOIIECCOB 3aKAIKH U
CTapeHHs.

32. Mopoiorus y'-dpa3sl B xKapONPOUHBIX HUKEJIEBBIX CYIEpPCIIaBax ¢
Y/Y'-CTPYKTYpO#l B 3aBUCUMOCTH OT BHa TEPMOOOPaOOTKH.

33. Teoperuueckast MOZENb pocTa y'-(ha3sl Ipu TepMooOpaboTKe
>KapOTPOYHBIX HUKEJIEBBIX CYNEPCILUIaBOB C V/Y'-CTPYKTYpOH.




34. MeTozpl MOTy4eHHUS KapOIPOYHBIX HUKEIEBBIX CYIEePCILUIaBOB
(MHOYKIMOHHAS TUIaBKa, HallpaBJieHHAsl KpUCTAUIN3aLMs,
TIOPOIIKOBAS/TPaHyIbHAS METAJUTYPTHs, aJIUTHBHBIC TEXHOJIOTHH, U
Ap.)

35. MOHOKpHUCTANTUUECKHE JKAPOIPOYHBIE HUKETIEBBIE CYIIEPCILIABBI:
CTPYKTYpa, METOIbI ITOJIy4YeHHs U CBOMCTBA.

36. MexaHWUYECKUE U IKCILTyaTallMOHHBIE CBOWCTBA HAaNOOIee
pacIpoCcTpaHEHHBIX OTEYECTBEHHBIX MapOK JKapOIPOYHBIX HUKEIEBBIX
CYIEPCILIAaBOB C Y/Y'-CTPYKTYpOH.

37. MexaHHYeCKHE U SKCIUTyaTal[iOHHBIE CBOWCTBA Hanboee
pacIpoCcTpaHEHHBIX 3apYOEKHBIX MapOK KAPOIMPOUHBIX HUKEIEBBIX
CYIIEPCIUIaBOB C Y/Y'-CTPYKTYpOH.

38. JIBoliHble U TpoitHbIC (ha3oBbie quarpammbl B cucteme Ti-Al-X (X-
Metait, Mmetaiutont, Hemerat [-VIII rpymm Ileprogudeckoi cuctemsr)
L.

39. ®a3oBble MPEBPALICHUS U BUABI MUKPOCTPYKTYD B
HHTEPMETAUIAAHBIX CIUTaBax Ha ocHoBe Ti-Al.

40. ledopmarimoHHOE TOBEACHHE OHO(DA3ZHBIX HHTEPMETAIUTHIHBIX Y-
TiAl cinaBoB.

41. Jlebopmanmonnoe noseneHue aByxdasusix y-TiAl / 02-Ti3Al
CIIJIABOB.

42. MexaHU3MBbI yIIPOUYHEHUS B HHTEPMETAJUTUIHBIX CIIJIaBaX HAa OCHOBE
Ti-Al

43. TexHOIOTHN W3TOTOBJICHHS M3ISIIH U3 HHTEPMETAIUIHIHBIX
crutaBoB Ha ocHOBe Ni-Al u Ti-Al

44. BnusiHue JeTUPYIOUINX KOMIIOHEHTOB Ha CTPYKTYPY, (Ha30BbIit
COCTaB M CBOMCTBA HHTCPMETAJUIHIHBIX CIUTaBOB Ha OCHOBE Ni-Al.

45. ®u3uko-MeXaHUYECKUE CBOMCTBA HHTEPMETAIIIUHBIX CIUIAaBOB Ha
ocHoBe Ni-Al

46. CrnocoOb! NOBBIIEHHUS MIIACTUYHOCTH HHTEPMETAIUIMIHBIX CIJIAaBOB
Ha ocHoBe Ni-Al

47. KapocTOMKOCTh MHTEPMETATHIHBIX CIUIaBoB HA ocHOBe Ti-Al u Ni
-Al

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIposepsiemblie
Kon HasBanue POBCp
HHTIKATOPEI Coneprxanue paboTHI
paboThI padoThI N
KOMITETESHITUI

P1 IIpakTnueckoe IK-3-V1 W3yuenue cTanaapTU30BaHHBIX METOAUK OIPEAEIEHUS KapONPOYHOCTH
3aHATHE 1 J)KapOCTONKOCTH MEPCTIEKTUBHBIX KOMITO3UIIOHHBIX MaTEepPHAJIOB.
"Onpenenenue ITon6op ycnoBuil HCIIBITAHHIA: CXeMa MPUIIOKEHUS HarPY3KU U
KapoIPOYHOCTH U JlMarna3oH TeMIeparyp Ipu UCIBITAHUH Ha >KapOlPOYHOCTb; COCTaB
KAPOCTOMKOCTH Ta30BOH cpelipl, TEMIIEpaTypa U MPOAOIDKUTEIBHOCTD BBIJICPIKKA TIPH
MaTepHasoB. WCTIBITAHUU Ha )KaPOCTOUKOCTB.

[IpoBenenue
WCIIBITAHUHN TIO
CTaH/IAPTU30BAHHBIM
meToaukam".

P2 [Ipakruueckoe MK-3-31;11K-4- N3yuenne TeXHOIOIMYECKON IIETTOYKH MOTYUIECHUS TYTOIIaBKUX
3aHSITHE 32;IMK-4-V 1;IIK-3- | metayios (W, Mo, Ta, Nb u ap.) ot mporiecca nepepaboTK pyIHBIX
"Texunonorus Y1 KOHIIEHTPATOB JI0 KOHCOJIMJAINH ITOPOIIKOB METOAAMH MTOPOIIKOBON
MOy YESHUS METaJUTypruy ¥ BaKyyMHOM IUTaBKH.

[IOPOLIKOB
TYTOIUIABKAX
METaJUIOB U UX
KOHcoaumanus'".

P3 [Tpakruueckoe [MK-3-V1;I1K-4-Y'1 U3ydyeHne TeXHOJIIOTUYECKOH 1IETTOUKH TIOJYyUYSHHS CIIJIABOB HA OCHOBE
3aHATHE tyromiaBkux MetaiuioB (W, Mo, Ta, Nb, Re, Zr u ap.). U3y4denue
"Texunonorus Croco0OB BBEICHUS JIETUPYIOIIUX DJIEMEHTOB U OIICHKA WX BIIMSIHUS Ha
MOJTyYEHUSs CTIJIaBOB MIPOYHOCTHBIE CBOICTBA CIIJIABOB.

Ha OCHOBE
TYTOTUIABKHX
MeTanmioB. CocoObl
BBEICHUS
JIETUPYIOIINX

DJIEMEHTOB".




P4 IIpakruueckoe IMK-3-V1;I1IK-4-Y1 | W3yueHue TeXHOJIOTHIl IOIy4IEeHHS TOPOIIKOB KapOUI0B, OOPHIOB,
3aHATHE HUTPUIOB U CIIMLIUJIOB TYTOIUTAaBKUX U IPYTUX METAJUIOB, B TOM YHUCIIE
"TexHomorus METOJIOM CaMOPACTIPOCTPAHSIONIETOCS BEICOKOTEMITEpaTypHOTO CHHTE3a
MOy YESHUS (CBQ).

TYTOIIABKUX
coequHeHue" .

P5 JlabopaTopHas [TK-3-B1;I1K-4- [MTonmy4eHue mopoika BoJbppama ¢ TpeOyeMbIM pa3MepOM YaCTHIL
pabora "I[Tomygenne |B1;ITK-3-V1 IyTeM BOCCTAHOBJICHUS oKcuza Bossdpama (WO3) BomoporoM B
MOpOIIKa BoJb(ppama 9JIEKTpoIeyax conpotunieHus. OnpeneneHre HaChIMHOM IUIOTHOCTH,
BOJIOPOJIHBIM TEKy4ecTH, pa3Mepa U (opMBI YacTHII TIOPOLIKA BOJIb(ppama,
BOCCTAHOBJICHHEM TIOJTYYSHHOTO IIPH Pa3NUYHBIX TEMIEPAType M BBIICPIKKE.
aHTUApUIa
Bosb(pama'.

P6 [Ipakruueckoe [MK-3-V1;I1K-4-Y1 N3ydeHne TeXHOIOTUHU TIOTYUYSHHsI TUCTIEPCHO-YIIPOYHEHHBIX
3aHATHE MaTtepuainoB Ha npumepe crutasoB B/[Y-1, BAY-2 u B/IY-3. 13yuenue
"Texnonorus METOJIOB BBEICHHS YIIPOUHHUTENICH B MAaTPHIly (MEXaHHIECKOE 1
MOy YEeHUS XUMHYECKOE CMEIINBaHUEe, TOBEPXHOCTHOE WM BHYTPEHHE OKUCIICHHE
JUCTIEPCHO- WK a30THPOBAHME MOPOILKOB).

YIPOYHEHHBIX
MaTepHaloB U
METO/Ibl BBEICHHUS
YIpOYHHUTETICH" .

P7 JlabopaTopHas IK-3-B1;I1IK-4- ITony4yeHue qUCIEPCHOYIPOUYHEHHBIX MATEPUAIIOB ITyTEM IIPECCOBAHUS
pabora "[lomyuenne |BIL;IIK-3-V1 U CTIeKaHus1 00pa3LoB U3 CMeceil Mear C OKCUIOM alllOMUHHUS B
JIUCTIEPCHOYIPOYHEH pa3nu4Hoil koHUeHTpauuu. OnpeaenaeHue MI0THOCTH, HOPUCTOCTH,
HBIX MaTepHajoB 1 YCaJIKH MU CIIEKaHWUH, TBEPAOCTH W IIPOYHOCTH Ha COKATHE B
HCCIIEIOBaHUE X CPaBHEHHH CO CIICYCHHBIMH 00pa3aMy U3 YHCTON Meau.

CBOMCTB".

P8 [Ipakruueckoe MK-3-Y1;I1IK-4-Y1 | M3y4ueHue TeXHOIOTHH MOTyUEHHs! dKApOIPOUHBIX HUKEIEBBIX
3aHATHE CYIIEpCIUIaBOB, B TOM YHUCIIE METOJaMU I'PaHyJIbHOW METaJTypruu.
"TexHOMOTHSA Crioco0bI KOHCONMUIAINH (TOpsYee MPECCOBAHMUE, TOpsTICe
HOTy4eHUS M30CTaTUYECKOEe MIPECCOBAHUE U JIP.) PACTIBIICHHBIX IIOPOIIKOB
KapOIPOUYHBIX CILIABOB.

HUKEJICBBIX
CyIepcIuiaBoB'.

P9 IIpakTuueckoe IMK-3-V1;I1IK-4-Y1 | Tepmoo6paboTKa 5kapOIpOUHBIX HUKETIEBBIX CYNEPCILIABOB (3aKalKa H
3ansTue "BrnusHue CTapeHue): CTaAUHHOCTH Mpolecca, TUana3oH TeMIepaTyp U
TepMooOpaboTKH Ha MPOJIOJDKUTENIECHOCTE BBIJICP)KKH. BiustHue TepMooOpaboTKy Ha
CTPYKTYpy U MPOYHOCTHBIC U SKCIUTyaTaIllHOHHBIC CBOHCTBA JKapOIPOYHBIX
CBOIiCTBa HUKEJIEBBIX CYNepCILIaBOB.

KapOIPOYHBIX
HUKEJICBBIX
CymepcIiaBoB”.

P10 JlabopaTopHnas [K-3-BI;I1IK-4- IIpoBenenue cepun Beiaepkek 00pa3nos crasa D11742 u AJKK B
pabora B1;IIK-3-V1 OKHCIUTENbHON aTMocdepe npu Temmneparype 900...950 °C.
"HccnenoBanne ITocTpoenne 11s yKa3aHHBIX CIUIABOB KWHETHYECKIX KPHUBBIX
KHHCTHKH 3aBUCHMOCTH yJeIBHOTO IIPHBECA OT MPOAOKUTETBHOCTH BBIICPKKH.
OKHCIIEHUS OmnpepesieHue TONIUHBI OKACICHHOTO CII0sI 0 MUKpodoTOorpadusmM,
KapoIPOYHOro MOJIYYEHHBIM C [TIOMOILBIO PACTPOBOI0 3JIEKTPOHHOTO MUKPOCKOTIA.
HUKEJICBOTO
cymepcruiasa'.

P11 JlabopatopHnas [MK-3-B1;I1K-4- TTomyuenue o6pa3ioB MoHoamomMuHuAa HUKes (NiAl) U3 aJeMeHTHBIX
pabota "Ilonyuenne |BIL;IIK-3-V1 MTOPOIIIKOB HUKESI U AJTFOMUHUS B PEXKUME TOPEHHUS: TOATOTOBKA
MOHOQTIOMHHHU/IA peakunoHHOI cMecH, opMoBaHHE OPUKETOB, CHHTE3 B PEaKTOpE.
HUKEJIS METOA0M Omnpenenenue (pa3oBOro cocTaBa MPOAYKTOB CHHTE3A.
camopacIpocTpaHs
IOIIerocs
BBICOKOTEMIIEPATYPH

oro cuuresa'.




P12

IIpakruueckoe
3aHsATHE
"TexXHOJIOTHS
MOy YESHUS
BOJIOKHHMCTBIX
MaTepHaJIOB.
Crioco0b1

MaTepuaos".

MOJTYYEHUS BOJIOKOH
u ycoB. CBoiicTBa

IMK-3-Y1;I1K-4-V1

W3ydeHne TEXHOIOTHI MOTyYeHHs! IBYX(a3HbIX BOJIOKHUCTBIX
MaTepHalIoB B 3aBUCUMOCTH OT CIIOCO0a OpraHn3aliy Ipolecca
(BBEmeHME BOJIOKOH (YCOB/IIPOBOJIOKH) B MAaTPHITy U3BHE HIIH
(hopMHUpOBaHHE BOJIOKOH HEMOCPEICTBEHHO B MaTepHajle MaTPHUILIbI).
N3yuenune MexaHMYeCKUX U PU3NKO-MEXaHHMUECKUX CIIOCOOO0B
HPOU3BOJICTBA BOJIOKOH M YCOB. [IpOUHOCTHBIE CBOMCTBA BOJIOKHUCTBIX
MaTepHaIIOB.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITporpammoii qucuuIuIuHb "OU3NKO-XUMUYECKHE OCHOBBI U TEXHOJIOTUH JKapPOIPOYHBIX U KapOCTOMKUX MaTepHaloB" SK3aMEH He
IpeTyCMOTPEH.

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

OrmeHka "3aueT" cTaBUTCS MPU MOIYICHUH ITOJIOKHUTEIBHBIX OIIEHOK 32 JIBE KOHTPOIBHBIC PA0OTHI M IEMOHCTPAIMU JOCTATOYHBIX
3HAHUH [0 U3YYEHHBIM pa3fenaM BO BpeMsl yCTHOTO OIpoca.
ITpu "He3adeT" CTaBHUTCS MPH MOTYUSHUN XOTS OBl OJHOM HEYOBICTBOPUTEIHHOM OIICHKH 32 KOHTPOJBHYIO PabOTy W/WIN

JIEMOHCTpAIMH HEAOCTATOYHBIX 3HAHUI BO BpeMsl YCTHOTO OTpOca.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIN 3arimaBue Bubnuoreka W3narenscTBO, T
JI1.1 |3enuxman A. H., Bonsdpam bubmnorexa MUCuC M.: Metammyprus, 1978
Huxuruna JI. C.
JI1.2 | Xumymun @. O. “Kaponpounsre cramy u crumassl | bubmmorexa MUCuC M.: Meramnyprus, 1964
JI1.3 |3enuxman A. H. Mertajutyprus TyroiaBKux Bbubmnorexa MUCuC M.: Merammyprus, 1986
PEIOKUX METAJUIOB: YUCOHUK
JUTS BY30B
JI1.4 | 3emukman A. H. Monubnen bubimoreka MUCuC M.: Metammyprus, 1970
JI1.5 | JleBamos EBrenwuii [lepcnexTuBHBIE MaTepHanbl U | DIeKTpoHHAs OMOIHOTEKA M.: Uzn-Bo MUCuC, 2011
AJeKcaHIpOBHY, TEXHOJIOTHH
Poraues Asexcanap CaMopacIpOCTPaHIONMIETOC
Cepreesuu, BBICOKOTEMIIEPATyPHOTO
Kypbarkuna cuHTe3a: yuel. mocodue s
Buxropust CTY[. By30B, 00y4. O HArp.
BnanumuposHa, n1p. 150100 - Meramnyprus
JI1.6 |JIuGencon I'. A. [Tpon3BOACTBO CrIEUEHHBIX Bubnmorexa MUCuC M.: Meramnyprus, 1982
n3genuit: YueOHUK JuIs
MAIIHHOCTPOUT. TEXHUKYMOB
o crient. 'TlopormkoBast
MeTatyprus'
JI1.7 |JIuGencouT. A., T.1: TIpousBoaCTBO DneKTpoHHass OMOJIMoTEKa ,2001
Jlonarux B. 10., METAJUINYECKUX ITOPOLIKOB
Komapuunxuii I'. B.
JI1.8 |JIuGencouT. A, T.2: ®opmoBaHKeE U CTIEKAHUE DneKTpoHHAass OHOIMoTEKa , 2002
Jlomaruu B. 10.,
Komapuunxuii I'. B.
JI1.9 | JleBamoB EBrenuit Texnonorus u cBoiictea CBC- | DnekrpoHHast Oubimorexa M.: Vueba, 2007

AnexkcanpoBuy,
Hogukos A. B.,
KypOarkuna
Buxkropust
BnagumuposHa

MIOPOIIKOB, MaTEPHAJIOB
n3genuii: 1ad. IPaKTUKyM




ABTOpBI, COCTaBUTENN 3arnaBue Bubanorexa W3naTenbcTBO, TOI
JI1.10 |ITanoB Bragumup Tyromnaskue merasmisl IV-VI OnexrpoHHas 6HOIMOTEKA .. Yueba, 2006
CepreeBuu TPYII U UX COETUHEHUSL.
CrpyKTypa, CBOWCTBA, METO/IBI
noxydeHus: yueb. mocobue
JI1.11 | BapenkoB AHaTonui Kommo3summonssle Matepuansl: | bubnuorexka MUCuC .. Yueba, 2000
Huxonaesuy, Jlonckux | Yue0. mocobue mo
Haranus MuxaiinioBHa | BBIOJHEHHUIO KypCOBOM
pabots! s ctya. cner. 070800
JI1.12 | BapenkoB AHaTonMH Kommo3ummonnsie matepuansl: | bubmmorexa MUCuC .. Yueba, 2000
Hukomnaesuy, Jlonckux | Yue6. mocobue mno pacueram
Haranus MuxaitioBHa | TEXHOJ. ¥ 3KCIITyaTallMOHHBIX
apaMeTpOB BOJOKHHUCTHIX
KOMITO3UIIMOHHBIX MaTEpHATIOB
s crya. crner. 070800
JI1.13 | BacunbeB Bnagumup | Kopposnonnocroiikue u bubmroreka MUCuC .. Yueba, 1997
IOpreBuy, ITycros KapocToiikie MaTepHaisl: JIal.
Opwmit MPAKTUKYM IS CTYJ. CIIeI.
AJekcaHIpOBUY, 07.08.00
Paxou Anekcanap
I'puropseBuu
JI1.14 | HapBa Banentuna TexHOI0rHs HOPOIIKOBBIX DnexkTpoHHas OuOIMOTEKa .: Izn-Bo MUCuC, 2012
KoncranTuHoBHa MaTepHaIoB U U3JeNuil: Kypc
JIEKIHHA
JI1.15 |Kab6nos E. H. ABHalIMOHHBIE MaTEPHAJIBI: bubimoreka MUCuC .: I3n-Bo MUCuC, 2002
U36p. Tp., 1932-2002:
HOGuneitHbIi HayIHO-TEXH. CO.
JI1.16 |Bapenkos A. H., BricokoTemnepaTypHbie bubimoreka MUCuC .. [MHUCuC], 1974
Koctuxos B. U. MaTepuaibl: KoMIo3uuoHHbIe
MaTepHuaibl, apMUPOBAHHBIE
BosokHamu: Kypc nexuunit
JI1.17 |XKaman B. T., Ocaguuii | UccnenoBanue CTpyKTyphI U butmorexa MHUCuC .- [MHUCuC], 1984
B. A ocobeHHocTel nedopmarun
MOPOIIKOBBIX KAPOIPOTHBIX
CIUIaBOB
JI1.18 |3omoropesckuii B. C., [ MexaHudeckue cBOWCTBa bubnroreka MUCuC .. [MHUCuC], 1988
IToptHoii B. K., METAJUIOB: 4. 3 : pa3n.:
Egscees 10. B., JnurenbHas NpOYHOCTD.
Hosuxkos U. U. Kaponpo4yHocTb. YcTanocTh:
J1a0. MPaKTUKYM JUISL CTY .
coen. 11.07
6.1.2. Jlono/HUTEILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENIN 3arnaBue bubnuoreka WznarenscTBo, roj
JI2.1 |BapenkoB A. H., WzyueHne BO3MOXXHOCTH Bubmmorexa MUCuC M.: [MUCuC], 1988
Bapenkos A. H., WCIIOJIb30BAaHUSI TUCKPETHBIX
SAry6unxos A. H. BOJIOKOH B KOMITO3ULINOHHOM
MaTepHale yriepoa-yrieposa
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka WznarenscTBo, roj
JI3.1 |IlanoB Bnagumup TexHosorus nosrydeHus: u bubimoreka MUCuC M.: Yueba, 2007

Cepreesuu, Hapsa
Banentuna
KoncrantunoBHa,
Jyobauaa JI'060Bb
BsiuecnaBoBHa

CBOMCTBA CIIEUYEHHBIX
MaTepuaaoB ¥ U3AENuil U3 HUX:
71a0. IPAKTUKYM JUISl CTYA.
By30B crell. - IlopomkoBas
MEeTaJITyprus,
KOMITO3UIIMOHHBIC MaTepHaIbI,
HOKPBITUS




ABTOpBI, COCTaBUTENN 3arnaBue Bubanorexa W3naTenbcTBO, TOI
JI3.2 | JleBamoB EBrenuii Texuomorus u cBoiictBa CBC- | bubaunorexka MUCuC M.: Vueba, 2007
AJekcaHIpOBHY, MOPOLIKOB, MaTEPHAJIOB U
Hosuxos A. B., W3AeNnii: 1a0. IPaKTHKYM
Kypbatkuna
Buxropus
BuagumuposHna
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | YuebHo-MeTomuuecKas IuTepaTypa sl CTyICHTOB https://www.studmed.ru/
3 TlocynmapcTBeHHas ImyOIMYHAS HAYIHO-TEXHUYIECKAs http://www.gpntb.ru/
o6ubmmoreka Poccun
Caiit @enepabHOTO rOCyAapCTBEHHOTO Or0keTHOro | https://wwwl fips.ru
D3 | yupexaenus «DenepaabHblil HHCTUTYT
TIPOMBIIICHHOH COOCTBEHHOCTH»
6.3 IlepeuyeHb NPOrpaMMHOIo odecrneyeHust
I1.1 |Microsoft Office
1.2 |MS Teams
I1.3 | Microsoft Excel
1.4 | Microsoft PowerPoint
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHauienue
JTro6oit Kopryc | YueOHass ayauTopusi JUISI TPOBEICHUS | KOMIUIEKT y4eOHOH mebenu 1m0 36 mecT /it o0ydarommxcs,
MynbsTrMeaURHAS 3aHATUN JIEKUMOHHOTO THIIA W/WIM JUIs | MydbTHMEAUHHOE  000pydOBaHWE, MarHUTHO-MapKepHas
MIPOBEIEHUS MPAKTUYECKUX 3aHATHIA: Jocka, pabouee mecro mpenonasarens, I[IKc mocrynmom k
UTC «Uurepuer», DMOC yHuBepcurera 4Yepe3 JUYHBIN
kabuner ©Ha mmiargopme LMS Canvas, nIHIIEeH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
K-107 Jlaboparopust JNEMOCTpAIIMOHHOE O00OpyZOBaHHE, B TOM YHCIIE JOCKa
yueOHas MYJIbTUMEAUMHBIN IIPOEKTOp, 9KpaH
TIPOEKIIMOHHBIH, TUAPABINYECKUN npecc PYYHOH,
THAPABIMYECKHH  TIpecC  C  DJIEKTPONPHBOJIOM,  JBa
OTITUYECKHX MHKPOCKOIIA, TEeXHHUYECKHE BECHI,
aHaJUTHYeCKue Becbl, TBepAoMmepsl (mo bpunemto u
Bukkepcy, naBe MyQenbHBIE me4d, IMKad BBHITSDKHON (2
CeKIUM), O0OpYyJOBaHWE I ONpEIelNeHus (PU3NIECKUX
TEXHOJIOTHUECKUX CBOWCTB MOPOIIKOB
K-107 Jlaboparopus JNEMOCTpAIIMOHHOE O0OpyAOBaHHE, B TOM YHUCIIE JOCKa
yueOHas MYJIbTUMEAUMHBIN IIPOEKTOp, 9KpaH
TIPOEKIIMOHHBIN, TUAPABINYECKUN npecc PYYHOH,
THAPABIMYECKHH  TIpecC  C  DJIEKTPONPHBOJIOM,  JBa
OTITUYECKHX MHKPOCKOIIA, TEeXHHUYECKHE BECHI,
aHaJUTHYeCKue Becbl, TBepAoMmepsl (mo bpunemto u
Bukkepcy, naBe MyQenbHBIE me4d, IMKad BBHITSDKHON (2
CeKIUM), O0OpYyJOBaHWE I ONIpEIelNeHus (PU3NIECKUX
TEXHOJIOTHUECKUX CBOWCTB MOPOILIKOB
K-04 JIabopaTopus BaKyyMHasi IIaxTHas II€4b, II€YM M CIEKaHWsd B
Pa3NUYHBIX Cpelax, TPaHyISTOP CMECUTENb, METbHHUIIBI
K-06 JIabopaTopus nmabopaTopHass BaKkyyMHas Iedb € BOJb(PaMOBEIM
HarpeBarenem, BaKyyMHast eysb, JJIEKTPOTICYb
SNOL72/1200 2 1t., BECHI aHATUTHYECKHE
YuraneHsiii 3a1 Ne3 (B) KOMIUIEKT  y4yeOHOW Mebenn Ha 44 wmecra mis
obyuaromuxcs, MO®Y Xerox VersaLink B7025 ¢ ¢ynxiueit
MacImTabupoBaHUS TEKCTOB M m3o0paxkenmir, 8§ IIK c¢
goctynom k HWTC «Uuteprer», DUOC yHHUBepcHTeTa
yepe3 JHYHBIN KabuHeT Ha tuathpopme LMS Canvas,
nuieH3nonHsie mporpammbl MS Office, MS Teams, ESET
Antivirus.




YnransHeli 3a1 Ne4 (B)

KOMIUIEKT ydeOHOH MmebOemn Ha 20 paboumx MecT,
KOMITBIOTEPBl C MOAKIIOUEHHEM K cetd «MHTepHeT» U
JIOCTYIIOM B 3NIEKTPOHHYIO HH(POPMALHOHHO-
00pa30BaTENbHYIO CPey YHHBEPCHTETA

YuranbHbIH 3ail KOMIUIEKT y4yeOHOW Mebenu Ha 55 mect i oOyuaromuxcs,

3JIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrynom k MUHTC «UHTeprer», DOUOC
YHHUBEpPCHUTETa depe3 JIMYHBIN kaOmHeT Ha mardopme LMS
Canvas, mmueHsuonHsle mporpamMmel MS Office, MS
Teams, ESET Antivirus.

K-107 JlabopaTopus JEMOCTpAIlMOHHOEe O0OpyAOBaHHE, B TOM YHUCIE JOCKa

yueOHast MYJIbTUMEANNHBIH MPOEKTOp, JKpaH
NIPOEKLUOHHBIH, THJIPABINYECKUN pecc pY4HOH,
THIPABIMYECKUH  IpecCc € JIEKTPOIPUBOJOM,  JIBA
ONTHYECKUX MHKPOCKOIIA, TEXHHUYECKHE BECHI,

aHAINTHUYECKUE BEChl, TBepaoMepsl (Mo bpuuemmo wu
Bukkepcy, naBe MydenbHEIE meud, MmKad BBHITSDKHON (2
CeKUMH), OOOpYIOBaHHE [UI ONpeAeneHus (Gpu3nyeckux
TEXHOJIOTMUECKUX CBOHCTB ITOPOIIKOB

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

Bwmecto yueOHuKa "[IpON3BOICTBO CIIEUSHHBIX U3EITUI" MOXKHO HCIIOIB30BaTh OoJiee MO3MHMI yueOHuK "TIpon3BoacTBO
TIOPOIIKOBBIX MaTepHAIOB" TOTO ke aBTOPa, BEIOOP KoToporo B MeHemkepe PI1/] HeBo3MoxeH.




