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1. IEJIX1 OCBOEHUSA

1.1

Ienp 0cBOEHHS AUCIUIUIUHEI - C()OPMUPOBATH 3HAHUSA B 00JIACTH CO3MAaHUS M3/CNIUI U OCHOBHBIX BUIOB HHCTPYMEHTOB
METOAAaMU IOPOIIKOBON METAJIIIyPIriH U3 BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MATEPUANIOB, 3aKOHOMEPHOCTEH
CIIEKaHMs JJIs TOW IPYIIbI MATEPUAJIOB U IIOIY4EHHUS HCXOJHBIX IIOPOLIKOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnoxk OII: b1.B.IB.39

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 |buonanomenuurHa
2.1.2 | Maremarndeckoe U KOMIBIOTEPHOE MOJICIMPOBAHUE MATEPUAIIOB U MPOIIECCOB
2.1.3 | OnTuueckue siBJIeHUA B Kpuctaiiax. YacTs 1
2.1.4 | IIpoun3BoncTBeHHAs MPAKTHKA IO MOJIYYCHHUIO TPO(ecCHOHATBHBIX YMEHHI H OITBITa MPO(eCCHOHATBHON A TENEHOCTH
2.1.5 |IIpousBoncTBeHHAs MPAKTHKA MO MOIYYCHHUIO MPO(ecCHOHATBHBIX YMEHHI H OIBITa MPO(ECCHOHATBHOM A TENEHOCTH
2.1.6 |IIpousBoncTBeHHAs MPAKTHUKA MO MOJYYCHHUIO TPO(EeCCHOHATBHBIX YMEHHI U OIBITa MPO(ECCHOHATBHOM A TENEHOCTH
2.1.7 |IIpou3BoacCTBeHHAs MPAKTHKA MO MOJYYCHHIO MPO(eCCHOHATBHBIX YMEHHI H OIBITa MPO(ECCHOHATBHOM A TENEHOCTH
2.1.8 | CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTEPHAIbI
2.1.9 | CrekTpocKomuuecKre METOIbI aHAIN3a TIOBEPXHOCTH
2.1.10 | ®usHKO-XUMHS NOTYUEHUS U 00pabOTKU MaTepHATIOB
2.1.11 |®uzuueckue cBOUCTBA U (DYHKIIMOHANBHBIC SBICHHUS B HAHOMAaTepHanax
2.1.12 | KomnsroTepHas MeTamutorpadus
2.1.13 | Metoas! pU3NKO-XUMHUUECKUX MCCIEOBAHUMI
2.1.14 | OcHOBHI (DU3UKH TOBEPXHOCTH
2.1.15 | CoBpeMeHHBIE METOABI NTOJIyUYEHHsI HAHOYACTHUL] 1 HAHOMATEpHUaIoB
2.1.16 |3ammTa HHTEIUIEKTYalbHOW COOCTBEHHOCTH U TIATEHTOBEICHHE
2.1.17 | Koppo3us u 3amuTta METaJuIoB
2.1.18 | MeramioBeneHne MHHOBAIMOHHBIX MaTepUAJIOB
2.1.19 |Meronb! uccnenoBaHUS MaTEPHAIIOB
2.1.20 | MexaHWuecKre CBOWCTBAa MaTepUAIIOB
2.1.21 | Crartuctrueckas pusnka
2.1.22 | ®usuka MeTamioB
2.1.23 | ®uzuka NOIyIpOBOJHUKOB
2.1.24 | ®usuyeckne CBOMCTBA TBEPABIX TET
2.1.25 | Metoapl BEIYMCAUTENEHONW (DU3UKU
2.1.26 | TexHuka GU3NKO-XMMUYECKOTO SKCIEPUMEHTA
2.1.27 | ®uzuueckue CBOUCTBA KPUCTAIIOB
2.1.28 |BBeneHue B KBaHTOBYIO MEXaHUKY
2.1.29 | ®u3uKO-XUMHS MOIYIEeHHS M 00pabOTKH BEICOKOTEMIICPATyPHBIX MAaTEPHUAIIOB
2.2 JAucuuninubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HE0OX0AUMO KaK
npeauecTByIIee:
2.2.1 |IloaroroBka K Mpomeaype 3alInTHl 1 3all[UTa BEITYCKHON KBaTH(HUKAIIMOHHOH paboTHI
2.2.2 |IloaroroBka K MpoIeaype 3alIUTHI 1 3allUTa BEITYCKHON KBATH(HUKAIIMOHHOH paboTHI
2.2.3 |IloaroroBka K Mpoueaype 3alinTHl U 3al[UTa BEITYCKHON KBATH(HUKAIIMOHHON paboTHI
2.2.4 |IloaroToBka K MpOLEAYpPE 3AIMUTHI M 3allIUTa BHITYCKHOW KBaTH()UKAITMOHHON paObOThI
2.2.5 |IpexoururoMHast mpaKTHKa U BBIIOIHEHUS BBITYCKHOW KBATH(UKAIIMOHHON paboTHI
2.2.6 |IIpemouruioMHast MpaKTHKa TS BBIIOITHEHUS BBITYCKHOW KBATH(PUKAIIMOHHON pabOTHI
2.2.7 |IpenauruioMHasi MpaKTHKA TS BBIIOIHEHUS BBITYCKHOW KBATH(DUKAIIMOHHON paboThI
2.2.8 |IIpemauruioMHas MpaKTHKA IS BBIIOTHEHUS BBITYCKHOW KBATH(PUKAIIMOHHON pabOThI

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-2: Cnioco0eH K MOUCKY M BLIOOPY cepbl IPUMEHEHHS Pe3yJbTATOB HAYYHO-UCCIIe0BATEIbCKHX H ONILITHO-
KOHCTPYKTOPCKHUX padoT

3HaThb:

[1K-2-32 TlepcrieKTHBHBIEC HANIPABJICHUS W IIOCTICTHNE JOCTIKEHNS COBPEMEHHON HAyKH M TEXHUKH B 00JIACTH IPOM3BOACTBA




00BEMHBIX HaHOMCTAJJIOB, CIIJIaBOB, KOMIIO3HMTOB HAa UX OCHOBC U I/IBHCJ’II/Iﬁ W3 HUX

TIK-2-31 KanennapHsle 1 ceTeBble IJIaHbl CMEKHBIX MOpa3ieIeHUN

YMmerb:

[IK-2-Y1 ®opmynupoBath, 000CHOBBIBATH U COTJIACOBHIBATH BHOCUMBIE MPEIOKEHHS

Baanernb:

I1K-2-B1 BJ'[aJIeTB HaBbIKaMH pa6OTLI Ha COBPEMCHHOM CTaHAApTHOM HCCJICJOBATCIIbCKOM 060py11013am/m 1 MECTOAUKaMU U3YUCHUA

Pa3IMYHBIX CBOMCTB MOPOIIKOB U U3JIEIUNA U3 HUX.

4. CTPYKTYPA U COJAEP)KAHMUE

Kon Yacos

3aHATHUA

HaumenoBaHue pa3jiejioB
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

dopmupyemble
HHIUKATOPHI
KOMIIeTeH Uit

JlutepaTypa
H 31
pecypchl

ITpumeuanue

KM

Bbinosin
sieMble
padoTsl

Pazgen 1. Pazpnea 1.
Cnoco0bl NPUTOTOBJICHHUS
BBICOKOTEMIIEPATYPHBIX
nopoukoB. OcobeHHOCTH
creKaHus
BBICOKOTEMIIEPATYPHBIX
nopomkos. [Iponeccol,
nmpoucxoadime nmpu
CIeKaHuU
BBICOKOTEMIIEPATYPHBIX
OKCH/I0B METAJVIOB

1.1 Crioco0BI TPUTOTOBIICHUS 11 9
BBICOKOTEMITEPATYPHBIX
nopouikoB. Oco6eHHOCTH
CreKaHHs
BBICOKOTEMITEPATYPHBIX
nopouikos. IIpoueccsl,
MPOUCXOSIIHE TIPH
CTIeKaHUN
BBICOKOTEMITEPATYPHBIX
oKcHI0B MeTaiioB /Jlex/

JI1.2 JI1.3
J11.4J12.1
2.2

3ansarue
MIPOBOAUTCA B
CHeLUaIU3UP
OBaHHOM
ayIUTOPUU
COrJIaCHO
MTO.

1.2 Hccnenoanue numpoB U 11 9 T1IK-2-B1
BBISIBIICHHE TPEX BUJIOB
CIEKAFOIIUXCS CTPYKTYP.
JBrxyias cuna
CaMOTIPOU3BOJILHOTO
npunekanus. KoHTakTHEIE
MOCTHKH. M3roToBieHnne
TOPSTYMM MTPECCOBAHUEM
KOMIIAKTHBIX M3IEIIHH C
Pa3IUYHOM CTENEHBIO
nopucroctu. O6pazoBaHue
«MOCTHKOBY. JIByx(a3zHas
00J1aCTh CIIEKAHUS.
OTaenbHbIe H30IMPOBAHHBIE
MOPHI B MOHOJIUTHOM
Mmatpuiie. /IIp/

JI1.2 J11.3
JI1.4J12.1
22
31095




1.3

Crioco0B!I TPUTOTOBIICHUS
BBICOKOTEMIIEPATYPHBIX
IIOPOLIKOB.
Hanpasnenue pa3purus
MTOPOIIKOBON METaIypruH.
Mertozbl KaueCTBEHHOM U
KOJINYECTBEHHOM
MeTaorpapuu.
OCOOCHHOCTH CIIEKaHHs
BBICOKOTEMIIEPATYPHBIX
MOPOUIKOB: MEXAHU3M U
KHHETHKa Ipoliecca.
Knaccudukarust
OTHEYIOPHBIX U
BBICOKOTEMIIEPATyPHBIX
Matepuaios. [Ipoueccsl,
IIPOUCXOJIIUE NIPU
CIEKaHUU
BBICOKOTEMIIEPATYPHBIX
OKCHJIOB METAJIJIOB.
Camonpou3BoIbHOE
IpUTEKaHNe.

Ponp gucnokarnmii 1 rpanun
3EpEH B 3aJICUNBAHUN
U30JIUPOBaHHOM MOPBL.
XonoaHoe u ropsiyee
IIPECCOBAHME.
I'mppocrarudeckoe
IIPECCOBAaHUE U
THIPOAKCTPY3HUSL.
[InukepHOE TUTHE.
30J1b-TeNb MPoLecc

/Cp/

11

12

I1K-2-B1

JI1.2 J11.3
JI1.4J12.1
2.2
3135

Pa3gen 2. Paspen 2.
IIpoueccsl, mpoucxoasinue
NPH CIIEKAHUM KapOu10B
TYTONJIABKUX METAJI0B
IIpoueccsl, npoucxoasimme
MpH CTIeKAHUU HUTPUA0B
TYTOMJIABKUX METAJJIOB.

2.1

IIponeccel, npoucxoaduiye
NP CIICKaHUH KapOHIOB
TYTOIIJIABKHUX MCTAJIJIOB.
[Ipoueccrl, npoucxoasiue
IIpA CIEKaHUU HUTPHUIIOB
TYTOIMJIaBKUX

MetayuioB. /JIex/

11

JI1.2 J11.3
1.4
J12.2J12.1

3ansTue
TIPOBOJMTCS B
CHeIUAT3UD
OBaHHOU
ayTUTOpUHU
COIJIaCHO
MTO.

2.2

W3onupoBanHas nopa B
TBEpAOM Tene. M3roToBneHue
MeTauIorpaguIeckux
nomdos. /Tp/

11

JI1.2 J11.3
JI1.4J12.1
2.2
0154 55

23

[Tpumnexanue TBEPABIX TET B
TOYKE.

MexaHu3M U KMHETHKA
TpolLecca CrieKaHus
KapOWJOB TYTOILIABKUX
Metaios. [Ipoueccsl,
MIPOUCXOISIIINE TIPH
CIIEKaHUW HUTPUIIOB
TYTOTMJIABKUX METAIJIOB.
KauecTBennnie u
KOJIMYECTBEHHBIC MCTOIBI
MeTayutorpaduu

/Cp/

11

12

JI1.2 J11.3
JI1.4J12.1
2.2
01525455




Paznen 3. Pa3zgen 3.
OCO0EHHOCTH CIIEKAHMS
CJIOKHBIX OKCHIHO-
HUTPUAHBIX, OKCH/IHO-
KapOMIHBIX,
KapOOHUTPUIAHBIX
kepamuk. Cnekanue
TBepPABIX CIIABOB.
CoBpeMeHHbIE TEOPUH
CrieKaHus

3.1 OCOOEHHOCTH CIICKaHUS 11 6 JI1.2 JI1.3 3ansTHe
CJIOJKHBIX OKCHUJIHO- J11.4J12.1 MIPOBOAMTCA B
HUTPHUIHBIX, OKCUTHO- 2.2 CHeLUaIu3up
KapOWIHBIX, OBAaHHOM
KapOOHUTPUIHBIX KEPaMUK. ayTUTOpUN
CriekaHue TBepAbIX CILJIABOB. COTJIACHO
CoBpeMEeHHBIE TEOPUHU MTO.
cnekanus. Kiaccmueckas
Teopus cnekanus. Teopus
cnexanus B.A.llBeHcena.

PasButHe coBpeMEHHBIX
TEXHOJIOTHI TPUMEHUTEIHHO
K HOBBIM METOAaM U
000pyI0BaHUIO IPECCOBAHUS
Y CIIEKaHUsI TOPOIITKOBBIX
nznenuit. /Jlex/

32 W3onuposanHas nopa B 11 4 IK-2-¥1 JI1.2 J11.3
TBEPIOM TeJIE. JI1.4J12.1
ITpurorosnenue 22
BBICOKOTEMIIEPATYPHBIX 01323354
MOPOLIKOBBIX CMECEH. 25
CoBpeMEHHbIE TEOPUHU
cnekanus /T1p/

33 OCo0EHHOCTH CTIeKaHHS 11 14 MNK-2-V1T1IK-2 | JI1.2 JI1.3
CJIOKHBIX OKCUIHO- -B1 JI1.4J12.1
HUTPHUIHBIX, OKCHUJTHO- J12.2
KapOWIHBIX, 01022354
KapOOHUTPUAHBIX KePaMUK. 95

Knaccudukanus u pusnko-
MeXaHHYECKHE CBONCTBA
kepamuk. Kitaccnduxars u
(hr3MKO-MexaHUYeCKue
CBOMCTBA TBEPBIX CIIJIABOB.
CoBpeMeHHbIE TEOpUU
CIIEKAHUS.

Knaccuueckas reopust
CIICKAHUSI.

Teopus ciekanust
B.A.VBeHceHa.

Craauu criekaHus: MeXaHU3M
Y KUHETUKA KKIOH U3 HUX.
MexaHH3M BSA3KOTO TEUCHUS,
MMOBEPXHOCTHOM U 00BEMHOM
camoauddysuu, MexaHU3M
HepeHoca BelecTBa 9epes
ra3oByio ¢azy.

Pa3Butue coBpeMeHHBIX
TEXHOJIOTHI TPUMEHHUTEIHEHO
K HOBBIM METOAaM U
000pyI0BaHUIO IPECCOBAHUS
Y CIIEKaHUsI TOPOIITKOBBIX
W3JIEITHN.

/Cp/

Pa3snen 4. Pa3nen 4.
OCHOBHBI€ BHJIBI
MHCTPYMEHTOB U3
CBepPXTBePIbIX MAaTEPHAJIOB




4.1

Bunpl anma3HbIX TOPOLIKOB B
cootBercTBuM ¢ ITOCT 9206-
80. Busr abpasuBHOTO 1
JIE3BUIHOTO HHCTPYMEHTA U3
CTM. Hcnonb3oBaHue
METO/I0B IOPOIIKOBOMH
METAJUTypIrUu U NaiKu npu
W3TOTOBJICHUH aJIMa3HOTO
uHCTpyMeHTa. /JIek/

11

Jls
OCBOCHUS
TEMBI
HEeoOxoauMo
n3yveHue
CIIPaBOYHHKA
OcHOBBI
HIpPOEKTHPOBA
HUA U
TEXHOJIOTHS
M3TOTOBIICHUS
abpa3uBHOTO
U aJIMa3HOTO
MHCTPyMEHTa
(31exTpoHHas
Bepcust
NIpUBEJICHA B
TPHIIOKCHIH)

4.2

OCHOBBI TEXHOJIOTHU
MPOU3BOJICTBA aOPa3UBHOTO
JIMa3HOTr0 HHCTPYMEHTA U
KOHCTPYKLUH mpecc-GpopM.
Konrtpons 3uanwuii. /TIp/

11

[IK-2-31 TIK-2-
32 TIK-2-V1
IIK-2-B1

J1.1

Js
OCBOCHUS
TEMBI
HE00XO0IUMO
H3y4YCHUE
CIpaBOYHHKA
OCHOBBI
MPOEKTHPOBA
HUS 1
TEXHOJIOTHSI
H3rOTOBIICHUS
abpa3uBHOTO
1 aJTMa3HOTO
HHCTPYMEHTA
(3mexTpoHHas
BepCHs
MIpHUBE/ICHA B
TIPUIOKEHUH)

43

[IpopaboTka JIeKIHOHHOTO
MarepHaa.
CamocTosTensHOe U3ydeHHe
nutepatypsl. [Togroroska k
IMpakTHYecKuM 3aHATHAM.
Ioxnroroska k KonTposbHO#
pabore. /Cp/

11

10

IK-2-31 TIK-2-
32

J1.1
95

Jst
OCBOCHUS
TEMBI
HE00XO0UMO
H3yYcHHe
CIPaBOYHHKA
OcHOBBI
HPOEKTHPOBA
HUSL 1
TEXHOJIOTHS
W3rOTOBJICHUS
abpa3uBHOTO
U aJIMa3HOTO
HHCTPYMEHTA
(3nekTpOHHAas
BepCHs
MpUBEICHA B
TIPHUIIO’KEHUH )

Pa3nen 5. Paznen S.
IMoay4yeHue aaMa3HbIX
TOPOIIKOB 1
MOHOKPHCTAJLJIOB




5.1

TexHOIOrN4YecKHe aCHeKTh
CHHTE3a aJIMa3HbIX
TIOPOIIKOB U
MOHOKpPHUCTAILIOB. PU3UKO-
MeXaHHUYeCKHe U PU3UKO-
XMMHYECKUE CBONCTBA
CHHTETHYECKHX

anmasoB. /Jlex/

11

[K-2-31

JI1.1JI11.5 P6

52

AnmnapaTypa ¥ METOJHKa
U3MEpEeHUst (PU3NKO-
MEXaHNYECKHUX U (PH3NKO-
XMMUYECKUX CBOMCTB
aJIMa3HbIX MTOPOIIKOB.
Konrpomns 3nanuit. /I1p/

11

[IK-2-31 IIK-2-
32 [IK-2-V1
[1IK-2-B1

JI1.1 JI11.5

53

ITpopaboTka JEKIIMOHHOTO
MaTepuana.
CaMocTosTeNbHOE U3YUEeHUE
nutepatypsl. [loaroroka K
[MpakTH4ecKuM 3aHATHSIM.
[Toaroroska k KonTponbHOM
pabote /Cp/

11

14

I1K-2-31 IIK-2-
32 [IK-2-V1
I1K-2-B1

JI1.1 J11.5
35

Paznen 6. Pazneua 6.
IHosyyeHue NOpomIKoB U
NMOJIMKPHCTAIO0B HA OCHOBE
TJIOTHBIX (hOPM HUTPHIA
Oopa

6.1

TexHonornueckue aceKkThbl
CHUHTE3a MOPOIIKOB 1
MOJIMKPUCTAIIIOB HA OCHOBE
IUIOTHBIX ()OPM HUTPHUIA
6opa. /Jlex/

11

ITK-2-31 IIK-2-
32

JI1.1 J11.5

6.2

OCoOEHHOCTH N3TOTOBJICHUS
U OKCILTyaTallu
MHCTPYMEHTA Ha OCHOBE
KyOH4ecKoro HUTpuaa 6opa.
Kountpons 3nanuit. /I1p/

11

TIK-2-31 IIK-2-
32 [IK-2-V1
I1K-2-B1

JI1.1 JI1.5

6.3

[IpopaboTka JTEeKIHOHHOTO
MaTepHaa.
CamocTosTenbHOE U3y9IeHHe
nurepatypsl. [Togroroska x
[IpakTu4ecKkuM 3aHATUAM.
[Toaroroska k KoHTponbHOMH
pabote. /Cp/

11

14

[K-2-32 TIK-2-
Bl

JI1.1 JI11.5
95

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTpoJbHble MeponpusiTHsi (KOHTPOJIbHAsI PafoTa, TecT, KOJUIOKBHYM, 9K3aMeH M T.II), BOPOCHI LISt

CaMOCTOSITEIbHOI MOATOTOBKH

Kon

KonTponsHoe
MepomnpusTue

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIINH

BOHpOCBI JUIA IOATOTOBKH

KM1

KonTponbHas
pabotaNel

1)CriocoObI MPUTOTOBIIEHUS] BBICOKOTEMITEPATYPHBIX TOPOIIKOB
2) OcoOEHHOCTH CIIEKaHUsI BBICOKOTEMITEPATYPHBIX TTOPOIIKOB 1
0COOEHHOCTH MPOIIECCOB, MPOUCXOAALINX MPH CIIEKAHUU OKCUIOB
METaJLIOB.

KM2

KonTponbHast
pabota Ne2

1) CriekaHue CIIOXHBIX KEpaMUK, TBEP/BIX CILUIABOB, TEOPUHU CIICKaHMUS.
2) Pa3BuTHE COBpPEeMEHHBIX TEXHOJIOTHH MPUMEHUTEIBHO K HOBBIM
MeToaM 1 000pYyIOBaHUIO MPECCOBAHMUS M CIIEKAHHUS TIOPOIIKOBBIX
W30S,

5.2. Ilepeyenn paGoT, BHINOJIHSE

MBIX IO JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

IIpoBepsembie
HUHIUKATOPBI
KOMIICTCHIIUI

Coneprxanue paboTsI




P1 Pedepar 1 1) Mctopus pa3BUTHS TEOPHH CIIEKaHUS MIOPOIIKOBBIX YaCTHII

P2 Pedepar 2 1) BrustHMe naBneHus Ha YIDIOTHEHHE IOPHCTOTO Tela MPU BHICOKHX
TeMIeparypax

2) l'opsiuee npeccoBanue

3) ITepemerenne mop Kak IEI0TO

P3 Pedepar 3 1)Porp rpaHUI 3epeH U JUCIOKAnnii B 3aJICYNBAHIY H30IHPOBAHHOM
TOPBI

2) Kuneruka 3anednBaHus U30JIMPOBAHHBIX MTOP

3) B3anMHOe mpHIIeKaHne OTHOMMEHHBIX TBEPIBIX HYaCTHIL

P4 Pedepar 4 1) Kyna ucuesaer mycrora
2) 3aKOHBI TEPMOJAMHAMUKH IJIS1 KOHTAKTHUPYIOLINX YACTHUIL
3) AHcamOJIb TIOp B pealbHOM KPUCTAITMYECKOM Telle

P5 [IpakTueckoe [IpuroroBnenne BEICOKOTEMIIEPATYPHBIX TOPOIIKOBBIX CMECEN
3ansTue Nel

P6 ITpakTuyeckoe H3rorosneHue ropsuuM MpeccoBaHNEM KOMIAKTHBIX U3JEIHH ¢
3aHsaTHE No2 Pa3IMYHOM CTENeHbI0 MOpHCTOCTH. OOpa30BaHNE KMOCTHKOBY.
JByxazHas o6macts cnexanus. OTAeNbHbIE H30IUPOBAHHBIC TOPHI B
MOHOJIMTHOM MaTpuIe.

P7 [IpakTuueckoe Hsrorosnenne metaiorpadpuueckux numdos. (YK-1-B1; TIK-2-B1),
3aHsTHEe N3 HccnenoBanne num(oB U BBISABICHUE TPEX BUIOB CIIEKAIOIIIXCS
CTPYKTYp

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEHAIMOHHBIN OMJIET COCTOUT U3 3 TEOPETUYECKUX BOTIPOCOB. briteThl XpaHsTcs Ha Kadernpe.

1 Bompoc BKJIIOUaET B ce0sl KIacCHPHUKALUIO MATEPUANIOB, IPOLIECCOB WM ONIPEENICHHUE TeX WM UHBIX TEPMHUHOB.

2 1 3 BONPOCHI BKITIOYAIOT B ce0s KOHKPETHBIN BHJ] TEXHOJIOTHYECKOTO TIPOoIiecca, 31ech 0oliee TToApoOHO H KOHKPETHO HYKHO
OTBETUTH Ha BOIIPOC, B OTIIMIHUHU OT IEPBOTO BOIIPOCA, T/ie TpeOyeTcst 0000MIEHHBIH OTBET.

[Ipumep sK3aMeHaIMOHHOTO OUIeTa IpeACcTaBlIeH B npuiokeHnu k PIT/L.

5.4. MeToauka olleHKH OCBOEHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

OreHKa «OTIHMYHOY - O0YHYAIOIIUICS MTOKa3bIBAET IIIyOOKHE, HCUEPIBIBAIOIINE 3HAHHUA B 00beMe IPOHIEHHOM MporpaMMBlL,
YBEPEHHO JIEHCTBYET 110 IPUMEHEHHIO TTOJyYCHHBIX 3HaHUH Ha NMPAaKTHKE, TPAMOTHO M JIOTHYECKH CTPOMHO M3J1araeT MaTepHuai Ipu
OTBeTe, yMeeT (pOpMyITHPOBATE BEIBOIBI U3 M3JI0KEHHOTO TEOPETHYECKOTO MaTepHala, 3HAaeT TOMOTHUTEIFHO PEKOMEHIOBAaHHYIO
JUTEpaTypy.

OreHka «XopoLIo» - 00yYaroNuiics MOKa3bIBaeT TBEPbIE U IOCTATOYHO MOJIHBIE 3HAHUS B 00bEMe NPOHIEHHOM! IIPOrpaMMBl,
JIOITyCKaeT He3HAUUTEIbHBIC OMIMOKHU MPH OCBEIICHNH 3a/IaHHBIX BOIIPOCOB, PaBUIILHO JEHCTBYET 110 IIPUMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO M3JIaraeT MaTepHal.

O1eHKa «yIOBIETBOPUTEIIHHOY» - 00YUAIONIHIACS [TOKA3bIBACT 3HAHUS B 00beMe PO IeHHON IPOTPaMMEBI, OTBETHI U3JIATaeT XOTS U C
ommOKamMu, HO YBEPEHHO HCIIPABIISIEMBIMH 110CJIE JOTOIHUTEIBHBIX ¥ HABOAIINX BOIIPOCOB, MPABUIIBHO JICHCTBYET 110
NMPUMEHECHHIO 3HAaHUH Ha MTPaKTHKE.

O1eHKa «HEYAOBICTBOPHUTEIIBHOY - 00YYAIOIIHICS OITyCKaeT rpyOble OMIOKY B OTBETE, HE IOHUMAET CYITHOCTH U3J1araeMoro
BOIIPOCA, HE yMEET IPUMEHSATh 3HAHUS Ha IIPAKTHKE, 1aeT HEIOJIHbIC OTBETHI Ha JOMOJIHUTEIbHBIC U HABOSIIME BOIPOCHI.

OueHKa «He sIBKa» — 00ydaromuiicss He Hocelal 3aHsTHS.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHasi IUTEpaTYypa

ABTOpBI, COCTaBUTENHU 3arynaBue Bubnmoteka WznarenscTBo, TON
JI1.1 |Ilomsxos B. IL., AnMa3bl U CBEPXTBEP/IbIE Bbubmmorexa MUCuC M.: Meramnyprus, 1990
Hoxxkuna A. B., MaTepuaibl: Yueb. mocodue
Yupukos H. B. JUIs1 BTY30B
JI1.2 | Emorus B. I1., BricokoTemneparypHsie Bubmmorexka MUCuC M.: Merannyprus, 1973
Koctukos B. A, Mmatepuansl. U.2: [lomyueHue u
JIsicoB b. C., mp. (hU3HMKO-XMMHUYECKHE CBOICTBA
BBICOKOTEMIIEPATYPHBIX
MaTeprajoB: yued. mocobue




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.3 |Emtorun B. I1, BeicokoTeMnepaTypHsble Bbubmorexka MUCuC M.: Metammyprusnar, 1972
ITaBnog 1O. A. Matepuaisl: Y.1: dusuko-
XAMHYECKHE OCHOBEI
MOJTYYCHHUS TYTOIUIABKUX
MaTepHajIoB: Y4eOHHK s
BY30B II0 crer. 'MeTamryprus
IIBET. METAJJIOB'
JI1.4 | Kunapucos C. C., ITopomixoBast MeTanIyprus: bubmorexa MUCuC M.: Merannyprus, 1991
JluGencon I'. A. Y4eOHUK U1 TEXHUKYMOB TIO
crery. TlopomkoBas
MeTaityprus'
JI1.5 |Tlonsxos B. I1., ®duznko-xuMuueckue cpoiictea | bubarnoreka MUCuC M.: Vueba, 1983
IMasnos 1O. A, Y TIPOLIECCHI MOTYYECHHUS
Ilonymmn Huxomnaii aIMa3oB U IPYTUX
HBaHoBuy, BBICOKOTBEPIBIX MaTCPHAIIOB.
Konnpartses H. H. Pasnen: [NoxydeHue IOTHBIX
(dhopm HUTpUAA 6Opa U IpyTUX
BBICOKOTBEP/IBIX MaTCPHAIIOB:
yue0. mocobue I CTyI. CIell.
0405
6.1.2. lonoHuTeIbHAS TUTEPATypa
ABTOpBI, COCTaBUTENU 3arnaBue bubnuoreka WznarenbcTBO, TOX
JI2.1 | Aunugepos B. H., [TopomikoBast MeTaimyprus u bubmmorexa MUCuC M.: Meramnyprus, 1987
Bobpor I'. B., HalbUICHHBIE TOKPBITUS:
Hpyxunns JI. K, op., | YueGHuK a7t BTy30B
Murtun b. C.
JI2.2 [YenmHokoB Bamentnr | O6mas meramtyprus: Pasn.: Bubmorexka MUCuC M.: Yueba, 1994
Cepreesny, HoBuxoB | ITopomikoBast MeTauTyprusi:
A. B., Copokun M. H., |JIa6. npakTuky™m Aajst cTyn.
Emtotun Bsiuecnas
ITerpoBuu
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
1. Bockob6oitankos, B. I'. O6mras MeTammyprus : http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
VY4ebHuk 11 By30B 10 Hamp. 'Mertamwtyprust' / B. T. url=/KnigobMatieres/view/9076
A1 |BockoboitHukoB. — 5-¢ u3., mepepad. u gon. — M. :
Meramryprus, 2000. — 768 c. : wi. + bubmmorp.: c.
768. — ISBN 5-229-01253-6 : py6. 120.00.
2. TpetbsikoB, B. 1. OCHOBBI METAJIIIOBEACHHS U http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
TEXHOJIOTHH TIPOU3BOJICTBA CIICYCHHBIX TBEPIBIX url=/KnigobMatieres/view/9076
92 |cmmaBos / B. U. TperssikoB. — 2-e u3 1., mepepad. u
nom. — M. : Meramnyprus, 1976. — 527 c. : ui. :
py6. 4.13.
3. [lepcrieKTUBHBIC MAaTEPUAITBI U TEXHOJIOTHH http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
CaMopacIpOCTPAHSIONIETOCs BRICOKOTeMIiepaTypaoro | url=/KnigobMatieres/view/9076
CHHTe3a : yueb. mocobue A cTy. By30B, 00y4. 1O
93 | Hamp. 150100 - Metamnyprus / ; E. A. Jlepamos, A.
C. Poraues, B. B. Kypb6arkuna, np.; M-Bo
obpasoBanus u Hayku P®. — M. : U3x-8o MUCHC,
2011. — 378c.
4. ITanos, B. C. TexHOIOTHS 1 CBOWCTBA CIICUESHHBIX http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
TBEP/IBIX CIUIABOB M U3/ICNIUH U3 HUX : yued. mocodue url=/KnigobMatieres/view/9076
qui By3os crel. 110800 - ITopomk. merannyprus,
24 KOMIO3uL. MaTepHuansl, mokpbitus / B. C. IlanoB. — 2
-e u3J., nepepad. u gon. — M. : Uzn-so MUCuC,
2004. — 462c.
D5 | ScienceDirect https://www.sciencedirect.com/
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
II.1 Therm_DZ
I1.2 |Microsoft Office
1.3 |LMS Canvas




I1.4 | MS Teams

I1.5 |OC Linux (Ubuntu) / Windows

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

n.1 Science Direct - sciencedirect.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune

OcHarnieHnne

A-104 JIabopaTopust

pabodee Mecta mpernogaBaTessi, KOMIUIEKT y4eOHOH Mmebenn
I 00YYaroIuXCsl.

JlaGopaTopHBIN  CTEHI JUII HM3MEPEHHS  TeMIlepaTyphl
TEepMOMETPaMH COIIPOTHUBIICHUS u TepMOIIapaMu;
nabopaTopHble YCTAaHOBKH JUIS HM3MEPEHHE TeMIepaTypbl
ONTHYECKUM THUPOMETPOM U €ro TmoBepku (2 1mT);
7Ta0OpaTOPHBI CTEHA [UI PETYIMPOBAHUS W KOHTPOJA
MaJIbIX MOTOKOB Ta3a; JabOpaTOPHBIA CTEHI IS CO3JaHUs
ra3oBpIX MOTOKOB W  HU3MEPEHHs  pacxoja  rasa;
Na0OpaTOPHBIA CTEHJ IS M3MEPEHHs BaKyyMa NaTYHKaMH
[IMT u IIMU c¢ ucnoms3oBanmeM BUT; mabopatopHsIii
CTeHJ  UIi  H3MEpPEeHUS  BaKyyMa  KOMIIPECHOHHBIM
MaHOMETPOM H TPaIyHpPOBKH TEPMOIAPHOTO MaHOMETPA;
nmabopaTopHas yCTaHOBKAa [UII M3YYEHHS YCTPOHCTBA H
MpUHIUIA paboTel MeMOpaHHOrO Hacoca; JabopaTopHas
YCTAaHOBKA Ul M3YYCHUS YCTPOMCTBA M HPUHIUMA PaOOTHI
muddy3norHOoro Hacoca (BaKyyMHas CTaHIMS, BaKyyMHas
TpyOuUaTas meyn)

YuranbHbIN 3al1
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOW MebOenu Ha 55 mecT i o0ydaromuxcs,
50 IK c¢ pmocrynom k HUTC «HMutepner», SHUOC
YHHUBEpCHUTETa 4epe3 JIMYHBI kabuHeT Ha miardopme LMS
Canvas, JumeH3noHHble mporpamMmel MS  Office, MS
Teams, ESET Antivirus.

JTro6oit kopryc | YueOHast ayautopus [Ji  TPOBEACHUS
MynsTumenuiiHas 3aHATHA JICKIIMOHHOTO THIA W/WIH JUIS
MIPOBEICHUS MPAKTUYECKUX 3aHATHUI:

KOMILJIEKT y4eOHOH MeOenu 1o 36 mect s oOydaronuxcs,
MyJbTUMEIUAHOE  000OpYyIOBaHWE, MAarHUTHO-MapKepHas
nocka, pabouee mecto mperonaarerns, I[IKc moctymom k
UTC «UWurepuer», DMOC yHuBepcuteTa 4Yepe3 IJIUYHBIN
kabuner Ha mmiarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIINXCA

Jlns m3ydeHns QUCIIUIUIMHBI pEKOMEH/TyeTcs N3y4aTh MaTeprall o TeMe 3aHATHS, UCTIONB3Ys OnOmmorpadguaeckie HCTOYHUKH,
yka3aHHbIe B paszgene "Cozaepxanue". [IpakTudeckue 3aHATHS Halle/ICHbI HA U3y4YeHHE CTYJCHTaMH OOIIUX BOIPOCOB,
3aKOHOMEpPHOCTEN U TexHooruil kypca "[lopolikoBast MeTamTyprisi BRICOKOTEMIIEPATYPHBIX M CBEPXTBEP/IBIX MaTEpHaoB".
ITpemycmarpuBaeTcs BHITOTHEHHE BYX JOMAIIHUX 3aJaHUI IO COOTBETCTBYIONINM pa3jiesiaM Kypca M HalliCaHUe YeThIPEX
pedepaTos, IpeaCTaBIIEMbIX B IEYaTHOI (hOpMe M COIPOBOKAACMBIX MyIbTUMEANITHON Ipe3eHTaruell B mporpamme MS Power

Point.

ITpoBenenue ayAMTOPHBIX 3aHATHH IPEAYyCMAaTPUBAET UCIIOIb30BAHNE AKTUBHBIX U MHTEPAKTUBHBIX TEXHOJIOTUIL:
- MPOBEJICHUE 3aHATHI C HCIIOIB30BAHUEM MYJIBTHMEINHHBIX TEXHOJIOTHH (TIpe3eHTanueit B mporpamme MS Power Point);
- HCTIOJIb30BaHUE MPU MPOBEACHUH 3aHITUH CIIEHATU3UPOBAHHON J1JaOOPAaTOPHH C BOZMOKHOCTBIO MPOBEACHUS 3aHATHUS B

WUHTEPaKTHBHOH (opme.

JIaHHBII CEMECTPOBBII MOJYJTb MPEICTABISET COOOH CAMOCTOSITENBHYO TUCIUIUINHY. J[JIsl yCIIeIHOro 0CBOCHUS 3TOM
JUCHUTUTHHBI 00YYarOIIUecs JOJDKHBI H3YIHUTh S CEMECTPOBBIX MOIYJIeH U3 €CTECTBEHHO HAyYHOT'O M MATEMaTHUECKOTO IIHKIIOB.
OO0yuatomiyecs: 10JHKHBI 3HaTh OCHOBOIIOJIATAIOUINE pa3ieNibl XUMUH, (GU3NUIECKON XUMUH, METOMIBI pacyeTa TePMOJANHAMUYECKHUX U

KHHETUYCCKHUX MapaMETPOB.

OOyuaromiyecst JOJKHBI YMETh IPOTHO3HPOBATH CBOWCTBA MAaTEPHAIIOB, ONIEPHPYS MATEPHAIIOBETUECKUMH, TEXHOIOTHUECKAMH U
METaJLTyprU4eCKIMH IIPUeMaMH; BBIOUPATh BEICOKOTEMIIEPATYPHBII MaTepual i KOHKPETHOTO IIPHMEHEHHS, T0JIb30BaThCs

CIIPaBOYHOM JIUTEPATypOH ISl BHIIIOJHEHUS PACUYCTOB.

OOyuaroniuecst JOJDKHBI BJIAIETh METOIAMH MOBBIIIIEHHS CBOMCTB MaTepPHAIIOB, METOaMH OMCKA HAyYHO-TEXHUIECKON
uH(popManun, BEIOOpaM 000py10BaHHS I IPOBEACHNS HAYIHO-TEXHUIECKHIX HCCIECOBAaHNH, METOJAMH CTATUCTHUECKOM

00pabOTKU IKCTIEPUMEHTANBHBIX JTAHHBIX.

JucnummHa TpeOyeT 3HaYUTEIFHOr0 00hEMa CaMOCTOSATEIBHON pabOTHL.

CamocTosiTenbpHast paboTa CTyZEHTOB OPraHU3YEeTCs C IIOMOIIBIO yIEOHBIX TOCOONUIT, BOIIPOCOB AT CAMOKOHTPOJIS IO BCEM
paszenaM MOAyJIs, HaUCAaHHUs 0030pHBIX pedepaToB, JOMAIIHHUX 33aJaHUMH, a TAK)Ke HHAUBUAYaIBHOTO OMPOCa CTYAECHTOB BO BpeMs
NPaKTUYECKHUX 3aHATHH M JIBYX IIMCbMEHHBIX KOHTPOJIBHBIX PA0OT KaK CPEACTBA IPOMEKYTOUHOIO KOHTPOJIS.

IMpakTryeckue 3auaTust npooasatcs B prmmane kapenpst ®HCuBTM Ha 6a3e nacTHTyTa OI'YII « BHUUTCY, a Takxke B HAYIHO-
HCCIIEN0BaTeNBCKOM TabopaTopun cBepxTBepabx Mateprainos (HIJI CTM) HUTY "MUCuC"




