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Kadenpa ¢pyHkuuoHaIbHBIX HAHOCUCTEM U BHICOKOTEMIIEPATYPHBIX MaTePHAJIOB

ITpotokoin ot 16.06.2021 r., Ne20

PyxoBomurens moapasnencaus Kysnenos Jlennc Banepberny



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHHS AUCIUILIHHEL - CHOPMHUPOBATH 3HAHUS B 00JIACTH CO3/IaHMS U3/IEIMH 1 OCHOBHBIX BHOB 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

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 | BpicokoTemnepaTypHbIe 1 CBEpXTBEPABIE MTOKPBITUS

2.2.2 | XKapocroiikue 1 Tero3aluiTHBIE TOKPBHITUS

223 Marematuueckoe MOACINPOBAHUEC NPOLICCCOB U MAaTECPpUAJIOB

2.2.4 | IIpou3BoACTBEHHAs MTPAKTHKA

2.2.5 | OHU3HKO-XUMHS HONTYyYCHUS U 00PaOOTKH BBICOKOTEMIIEPATYPHBIX M CBEPXTBEPIBIX MaTEPHATIOB

2.2.6 | ATTecTallMOHHBIE UCIIBITAHHS BEICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MaTepPUaIOB

2.2.7 | BpicokoTemneparypHasi COBMECTHMOCTb MaTepUanoB

2.2.8 | BeicokoTemneparypHble KepaMUYECKHE MaTEepHAIIbI

2.2.9 |I'paduroBsle u yriepoakapOuIOKpeMHUEBbIE MaTEPHANIBI HA OCHOBE MOPOIIKOOOPA3HBIX HATOTHUTENEH

2.2.10 |Cranmaptu3anus U cepTH(GHUKAIHS ITOPOIIKOBEIX BEICOKOTEMIIEPATyPHBIX B CBEPXTBEPIBIX MATECPHATIOB

2.2.11 |TexHuueckas KepaMHKa

2.2.12 | Yriepoa-yriiepoiHbIE U YTIIEPOA-yTIIepoAKapOnIOKPEMHUEBBIE MaTEPHAIIBI C BOJOKHUCTHIMU HATOTHUTEISIMU

2.2.13 | YnpasneHue npoeKTaMu

2.2.14 | OnekTpoHHas CTPYKTypa, IPUPOJa XUMUYECKOH CBS3U U CBOMCTBA HEOPTAaHUYECKUX COCTUHEHUN

2.2.15 |IloaroToBka K HmpoIeIype 3alIiThI M 3aIINTA BEITYCKHON KBATH(HKAIMOHHOW pabOTHI

2.2.16 |IlpennuniomMHas IpakTUKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMUA

IIK-2: Cnoco0eH MJIaHUPOBATH, pa3padaTbIBaTh U NPOBOIUTDH IKCIIEPUMEHTAJIbLHbIE HCCIeJOBAHUS MPOLECCOB MOJIYYeHHUsI
BbICOKOTEMIIEPATYPHBIX H cBepXTBEPABIX MaTepuaioB (BTuCTM) (B ToM YHcJie ¢ HAHOCTPYKTYPOIi) VISt HCIIOJIb30BAHUS B
Pa3INYIHbIX q)y]-IKIIl/IOHaJlebIX CUCTEeMax

3HaTh:

I1K-2-32 HepCHeKTI/IBHLIG HaIlpaBJICHUA U TOCICAHUEC JOCTHKCHUA COBpeMeHHOﬁ HAaYKU U TCXHUKH B obJyractu MMpoOn3BOACTBA
00BEMHBIX HaHOMCTAJJIOB, CIIJIAaBOB, KOMIIO3HMTOB Ha UX OCHOBC U H3ICIUN U3 HUX

OIIK-5: CniocoGeH oLleHMBATH Pe3yJIbTAThI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX HCCIeJ0BAHMI M 000CHOBBIBATH
co0CTBEHHBII BbIOOP, cUCTEMATU3MPYS U 000011asl JOCTHKEHHUS B 00/1aCTH MATepPHAJIOBEIeHUs U TEXHOJIO0THH MAaTepHaJioB,
CMEKHBIX 00J1aCTAX

3HaTh:

OIIK-5-31 IloHuMAaTh MECTO U POJIb OPOIIKOBON METAIIyPTriUH B COBPEMEHHOM TEXHUKE, OBBIIIEHUH KCILTYaTallMOHHBIX
XapaKTEepUCTUK PEXKYIEro ¥ abpa3suBHOIO MHCTPYMEHTA M KOHCTPYKIHMOHHBIX U3IIEIHI

IIK-1: CnocodeH ¢ yuéTOM pe3yIbTATOB HCCIeA0BAHMI U KOHTPO/ISA CBONCTB BLICOKOTEMIEPATYPHBIX U CBePXTBEPABIX
MaTepuanoB (BTuCTM) Ha ocHOBe TYTOILIABKMX MeTAJLI0B, KEPAMHKH, YTIJIEPOJHBIX CHCTEM, UX KOMIO3HIIMIi, 2IMa30B 1
HHUTpHUAA Gopa (B TOM YHCJ/Ie C HAHOCTPYKTYPOii) M KOHKPETHBIX YCJI0BHUI HX IKCIIyaTallid 000CHOBLIBATH U
pa3palaTbeiBaTh Hau0oJiee PAMOHAJIBHBIC CIOCOOBI HX IOJIYYCHHUS C 32/IaHHOM CTPYKTYPOI M COCTABOM

3HaTb:

ITK-1-31 CoaneprxaHue, XapakTep ¥ NPOAOJIKUTENBHOCTD "3JIEMEHTapHBIX" oNepaliii KOHTPOJI, U3MEPEHUS U UCIIBITAHUS

IIK-2: Cnoco0eH INIaHMPOBaTh, Pa3padaTbiBaTh U NPOBOJAMTH IKCIIEPUMEHTAJIbHbIC HCCI1EJ0BAHUS IIPOLIECCOB MOJIY4YCHUSI
BBICOKOTEMIIEPATYPHBIX M cBepXTBEPAbIX MaTepuaaosB (BTuCTM) (B ToM 4nciie ¢ HAHOCTPYKTYPOIi) AJIsl HCNOJIb30BAHHUS B
Pa3IHYHBIX QYHKIMOHAJILHBIX CHCTEMAaX

3HaTh:

[IK-2-31 KanennapHsie 1 ceTeBbI€ IIaHBI CMEXKHBIX MOApa3AeIeHui




ITIK-1: CniocoGeH ¢ yuéToM pe3y1bTaTOB HCCJIEI0BAHUI H KOHTPOJISI CBOICTB BLICOKOTEMIIEPATYPHBIX H CBEPXTBEPALIX
MaTepuanoB (BTuCTM) Ha ocHOBe TYTOIIABKHX MeTAJLI0B, KEPAMHKH, YIJIEPOJHBIX CHCTeM, HX KOMIO3HIMIi, 2 IMa30B U
HUTPHA 6opa (B TOM YHCJIe C HAHOCTPYKTYPOii) M KOHKPETHBIX YCJIOBHIi UX IKCIJIyaTAllHH 000CHOBBIBATH U
pa3padaTbIBaTh Han0oJiee PALMOHAJIbHBIEC CIIOCOOLI X IOJIYYEHHUS € 32/IaHHOM CTPYKTYPOIi M COCTABOM

3HaTh:

ITK-1-32 ®opMbl HEOOXOAUMBIX TOKYMEHTOB (TEXHHYECKOE 3a/laHKe, KaJICHIApHBIN IJIaH, CeTeBON rpaduk)

OIIK-4: CnocoGeH HAX0AUTh U NepepadaTbiBaTh HHpOpMaLMIO, TpedyeMyIo 15l IPUHATHSA PellleHUii B HayYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHNYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeIOBAHNUS VISl pellleHus 3a1a4 B MpodeccHOHANILHON 06/1acTH

3HaTh:

OIIK-4-31 3HaTh ¥ MOHNMATH BEIOOP TEXHOJIOTMYECKHUX CXEM MOTydeHHUS H3/eIHH 13 HOPOIIKOB C 3aJaHHBIMH CBOIiCTBaMHU

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE H (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHAaMEHTAIbHBIX 3HAHMIA
B 00J1aCTH MaTepHAIO0BeACHHs H TEXHOJOTHH MaTepHAJIOB U 3HAHUI B MEKIHCIMILIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 3HaTh OCHOBHBIE (PU3UKO-XUMHUUECKHE U (PU3UKO-MEXAaHNIECKUE CBOMCTBA MOPOIIKOBBIX MAaTEPHAJIOB.

Ymern:

OIIK-1-V1 IIpuMeHATh METOABI aHAIN3a H 00PaOOTKH IKCIIEPUMEHTATBHBIX TaHHBIX, CHCTEMATH3AIMH HAYYHO-TEXHIUECKON
nH(pOpMaIIH.

IIK-1: Cnioco0eH ¢ yuéTOM pe3y/1bTaTOB HCCJIE0BAHUI H KOHTPOJISI CBOICTB BHICOKOTEMIIEPATYPHBIX U CBEPXTBEPALIX
martepuanoB (BTuCTM) Ha ocHOBe TYIOILIABKHMX METAJLIOB, KEPAMHKH, YIVICPOJHBIX CHCTEM, HX KOMIIO3ULIMIi, 27 IMa30B U
HUTpHJa Gopa (B TOM YHcJie ¢ HAHOCTPYKTYPO#i) M KOHKPETHBIX YCI0BHI HX IKCITyaTAlliH 000CHOBBIBATD U
pa3padaTpiBaTh Hau0O0JI€e pAIMOHAJIBHBIE CIOCOOBI HX MOJIYYeHHS € 32JJaHHON CTPYKTYPOii U COCTABOM

YMmerb:

T1K-1-Y2 Pa3pabaTeiBaTh NPEI0KEHHS 10 COBEPIUIEHCTBOBAHMIO TEXHOJIOIHYECKOr0 MPOLIECCa M OpPraHu3aiuy paboT o ero
00ecreueHnIo

[MK-1-Y1 AHanu3upoBath mporece pa3paboTKH MPOTyKITUH

OIIK-4: Cnoco0eH HAX0AUTh U NepepadaTbiBaTh HHpOPpManHI0, TPeOyeMYI0 1Sl IPHHATHSA PellleHUil B HaYYHbIX
HCCJIeIOBAHNAX M B IPAKTHYECKOH TeXHUYEeCKOi AesiTeIbHOCTH, OCYILEeCTBJISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTBI
B LIEJISIX MTPOBE/IeHNs! 1eTATBLHOI0 MCCIIeIOBAHUS JJIsl pelleHus 3a1a4 B NpodecCHOHAILHOI 001acTH

YMmerb:

OIIK-4-Y1 BoInoiHATh GU3NKO-XUMHUUECKUI aHAIN3 IPOLIECCOB MOTyIEHHS.

OIIK-5: CnocoGeH olieHMBATH Pe3yJIbTATHI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX MCCIeI0BAHMIA M 000CHOBBIBATH
coO0CTBEHHBII BBIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATEPHAJIOBEIeHUS U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1acTAX

Ymern:

OIIK-5-Y1 YMers BEIOMpaTh HCXOTHBIC MaTEPHAIbI, TEXHOJIOTHH MOTYYEHHNS ITOPOIIKOBBIX H3ISITHH.

IIK-2: Cnoco0eH INIaHMPOBaTh, Pa3padaTbiBaTh U NPOBOJAMTH IKCIIEPUMEHTAJIbLHbIC HCCIEJ0BAHUS IIPOLIECCOB MOJIYYCHUS
BBICOKOTEMIIEPATYPHBIX M cBepXTBEPAbIX MaTepuaaoB (BTuCTM) (B ToM 4nciie ¢ HAHOCTPYKTYPOIi) AJIsl HCNOJIb30BAHHUS B
Pa3IMYHBIX PYHKIHOHAJIBHBIX CHCTEMAX

YMmerb:

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

Baagers:

I1K-2-B1 BnaneTh HaBbIKaMU pabOTHI HA COBPEMEHHOM CTaHIAPTHOM HCCIIE0BATEILCKOM 000PYAOBAaHUH U METOJMKAMHU U3yUYCHUS
Pa3IUYHBIX CBOMCTB MOPOIIKOB U U3JIENUNA U3 HUX.

OIIK-4: CnocoGeH HAX0AUTh U NepepadaTbiBaTh HHpOpMaLMIO, TpedyeMyIo 15l IPUHATHSA PellleHUii B HaYYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKOi AesiTeIbHOCTH, OCYIIEeCTBJISTh MO/IeTHPOBAHME, AHAJU3 U IKCIIEPHMEHTHI
B LIEJISIX TPOBE/IeHNsI 1eTATBLHOI0 MCCIIeIOBAHHUS VISl pellleHus 3a1a4 B MpodeccHOHANILHON 061acTH

Baanernb:

OIIK-4-B1 Brnagers HaBBIKAMH IIPUTOTOBIICHHUS TOPOIIKOBBIX CMECEH U MMPECCOBAHUS 3aTOTOBOK.

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE H (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHAaMEHTAIbHBIX 3HAHMIA
B 00J1aCTH MaTepHAIO0BECHHS H TEXHOJOTHH MaTepHAJIOB U 3HAHUI B MEKIHCIHMILIMHAPHBIX 00J1aCTAX

Baagern:

OIIK-1-B1 Bnanerb HaBbIKaMu pabOThI Ha 1TaOOPATOPHOM TEXHOJIOTHYECKOM 000PYA0BAaHUU METOJAMH TOPSYETO MPECCOBAHUS




TMOPOIIKOBLIX 3arOTOBOK

IIK-1: CniocoGeH ¢ yuéToM pe3y1bTAaTOB HCCJIE0BAHUI H KOHTPOJISI CBOICTB BHICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX
marTepuanosB (BTuCTM) Ha ocHOBe TYIOILIABKHMX METAJLIOB, KEePAMHKH, YIVICPOJHBIX CHCTEM, HX KOMIIO3ULIMIi, 27 IMAa30B U
HUTpHJa Gopa (B TOM YHcJie ¢ HAHOCTPYKTYPO#i) M KOHKPETHBIX YCI0BHI HX IKCILTyaTAllNH 000CHOBBIBATD U
pa3padarbiBaTh HanGoJIee PALIMOHAJIbHbIE CIMOCOOBI UX MOJIYYeHHUS € 32JaHHOH CTPYKTYPOi U COCTABOM

Baagernb:

IIK-1-B1 Bnanets HaBbIKaMu BBIOOpA MAaTEPHUAJIOB AJIs 3a[JaHHBIX YCIOBUI SKCILTyaTalliy ¢ y4ETOM TPeOOBaHUI
TEXHOJIOTHYHOCTH, SKOHOMHYHOCTH, HaJJ&KHOCTH U TOJITOBEIHOCTH, SKOJIOTHIECKHX MTOCIEACTBHN X IPUMECHECHUS.

OIIK-5: Crioco0eH 01leHUBATH Pe3YJbTAThl HAYYHO-TEXHHYECKHX Pa3padoToK, HAYYHBIX HCCIe0BAHUNH H 000CHOBHIBATH
co0CTBEHHBII BBIOOP, CUCTEMATHU3MPYS U 000011asl JOCTHKEHHUS B 00/1aCTH MATEPHAJIOBEIeHUs U TEXHOJIO0THH MATEPHAaJIOB,
CMEKHBIX 00JIaCTAX

Baanernb:

OIIK-5-B1 Brnagers npuéMamu paboThI C HAYYHO-TEXHUYECKOH M CIIPaBOYHOMN JINTEpaTypoi, HaBBIKaMU pabOTHI Ha Pa3INIHBIX
YCTaHOBKAX, IPEJHA3HAYECHHBIX Ul OIY4YECHUS OPOLIKOBBIX U3ACIHM.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pa3nen 1. Paznen 1.
Cnoco0bl NPUroTOBJIEHHS
BBICOKOTEMIEPATYPHBIX
nopoumkoB. OcodeHHOCTH
CrieKaHus
BBICOKOTEMIIEPATYPHBIX
nopoukoB. [Ipoueccsl,
MpoUcCXoas e NPU
CIIeKaHHHU
BBICOKOTEMIIEPATYPHBIX
OKCH/IOB METAJLJIOB

1.1 CriocoObI MPUTOTOBIICHHUS 1 3 OIIK-1-31 JI1.2 JI1.3 3anHsTHe P1,P2
BBICOKOTEMIIEPATYPHBIX OIIK-5-31 JI1.4J12.1 IIPOBOJUTCSA B
nopoiukoB. OcobGeHHOCTH J2.2 CHEIUATTU3UD
CTeKaHHA OBaHHOI
BBICOKOTEMIIEPATYPHBIX ayTUTOpUN
nopouikoB. IIpoueccsl, COIJIACHO
MPOUCXOISUIUE PU MTO.
CTIeKaHUN

BBICOKOTEMIIEPATYPHBIX
oKkcunoB MetaiuioB /JIek/

1.2 HUccnenoanue numpoB u 1 3 OIIK-1-V1 JI1.2 JI1.3
BBISIBJICHHE TPEX BUIOB OIIK-1-B1 JI1.4J12.1
CIIEKAOIUXCS CTPYKTYD. OIIK-4-31 2.2
JBrmxymas cuna OIIK-4-V1 D1 D5
CaMOIIPOU3BOJIBHOTO OIIK-4-B1 IIK-
npunekanus. KoHTakTHble 2-B1

MOCTHUKH. V3roToBnenue
TOPSIYUM IIPECCOBAHUEM
KOMITaKTHBIX H3JIENNH C
Pa3NUYHON CTENEHBIO
nopucroctu. ObpazoBaHue
«MOCTHKOBY. J[Byx(a3zHas
00J1acTh CTIeKaHuS.
OTaenbHbIe H30JIMPOBAHHBIE
MOPBI B MOHOJIMTHOM
Mmatpure. /IIp/




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/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
2-B1

JI1.2 J11.3
JI1.4J12.1
2.2
21095

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/

OIIK-5-31

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

3ansTue
TIPOBOJMTCS B
CHeIUAT3UD
OBaHHOU
ayTUTOpUHU
COIJIaCHO
MTO.

P3

2.2

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

OIIK-5-31

JI1.2 J11.3
JI1.4J12.1
2.2
01 54 35

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/

OIIK-5-31

JI1.2 J11.3
JI1.4J12.1
2.2
01052 54 55




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

3.1 OCOOEHHOCTH CIICKaHUS OIIK-5-31 JI1.2 JI1.3 3ansTHe KM1 P4
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 IK-2-¥1 JI1.2 J11.3
TBEPIOM TeJIE. JI1.4J12.1
ITpurorosnenue 22
BBICOKOTEMIIEPATYPHBIX 0103233 54
MOPOLIKOBBIX CMECEH. 25
CoBpeMEHHbIE TEOPUHU
cnekanus /T1p/

33 Oco0eHHOCTH CIICKaHHS TIK-1-B1 IIK-2 JI1.2 JI1.3
CJIOYKHBIX OKCHJTHO- -V1T1IK-2-B1 JI1.4J12.1
HUTPHUIHBIX, OKCHUJTHO- J12.2
KapOWIHBIX, 2103223354
KapOOHUTPUAHBIX KePaMUK. 25

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/

OIIK-5-31 IIK-
1-31

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

P5

4.2

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

OIIK-5-Y1
OIIK-5-B1 IIK-
1-31 IIK-1-32
MK-1-¥1 IIK-1
-Y2 1IK-1-Bl
IK-2-31 IIK-2-
32 [IK-2-V1
I1K-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/

OIIK-5-31
OIIK-5-V1
OIIK-5-B1 IIK-
1-31 IIK-1-32
[IK-1-V1 IIK-1
-Y2 IIK-2-31
[1K-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 TexHoIOrnyecKue acreKThbl 1 OIIK-5-31 [IK- | JIL.1 JI1.5 P6
CHHTE3a aJIMa3HbIX 1-31 TIK-2-31
MTOPOIIKOB U
MOHOKpPHUCTAILIOB. PU3UKO-
MeXaHHUYeCKHe U PU3UKO-
XMMUYECKUE CBOMCTBA
CHUHTETHYECKHIX
anmasoB. /JIex/
5.2 AnmnapaTypa ¥ METOJHKa 1 OIIK-5-31 JIL.1 JI1.5
n3MepeHust Gu3nKo- OIIK-5-V1
MeXaHHYECKHUX U (PU3NKO- OIIK-5-B1 IIK-
XUMHUYECKHUX CBOUCTB 1-31 TIK-1-32
aJIMa3HBIX TIOPOIIKOB. IIK-1-VY1 TIK-1
Kontpons 3uanwuii. /TIp/ -Y2 IIK-1-B1
TK-2-31 TIK-2-
32 TIK-2-V1
[IK-2-B1
53 [IpopaboTka JIEeKIHOHHOTO 1 OIIK-5-31 JIT.1 JI1.5
MaTepuana. OIIK-5-Y1 95
CamocTosTensHOe U3ydeHHe OIIK-5-B1 IIK-
nmutepatypsl. [lonroroska k 1-31 IIK-1-32
ITpakTuyeckuM 3aHATUSIM. [K-1-V1 IIK-1
INoaroroska k KonTposbHOH -Y2 IIK-1-B1
pabore /Cp/ [K-2-31 TIK-2-
32 TIK-2-V1
[K-2-B1
Pazgen 6. Pasnea 6.
IMosyyeHue nNOpoMIKOB U
NOJUKPHCTAJIOB HA OCHOBE
IUIOTHBIX (hOPM HUTPHAA
Gopa
6.1 TexHOIOrN4YeCKre acreKThl 1 OIIK-5-31 [IK- | JIL.1 JI1.5 KM2 P7
CHHTE3a MOPOLIKOB 1 1-31 IIK-1-32
MOJMKPUCTAIIIOB HA OCHOBE [MK-2-31 IIK-2-
IUTOTHBIX ()OPM HATPHUZA 32
6opa. /Jlex/
6.2 OCOOCHHOCTH M3TOTOBIICHHS 1 OIIK-5-31 JIT.1 JI1.5
U SKCIUTyaTaluu OIIK-5-Y1
WHCTPYMEHTA Ha OCHOBE OIIK-5-B1 IIK-
KyOudeckoro HuTpuaa 6opa. 1-31 IIK-1-32
Kontpons 3uanwuii. /TIp/ MK-1-Y1 IIK-1
-Y2 [IK-1-B1
TIK-2-31 TIK-2-
32 TIK-2-V1
IK-2-B1
6.3 [TpopaboTka JIEeKIIOHHOTO 1 OIIK-5-31 JIT.1 JI1.5
MaTepuana. OIIK-5-Y1 25
CamocTosTenbHOe U3yueHHE OIIK-5-B1 IIK-
nutepatypsl. [lonroroska k 1-31 [IK-1-Y1
ITpakTHyeckuM 3aHATUSIM. [IK-1-B1 IIK-2
IoaroroBka k KoHTponpHOH -32 [IK-2-B1
pabote. /Cp/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KouTpoJibHbIe MeponpusiTHs (KOHTPOJILHAS padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe 1'1{11:1){01;65;:;\4516: B
KM MEpOTIpUATHC I P ONPOCHI AJIs1 TOATOTOBKH
KOMIIETEHLIU I
KM1 KonrponsHas OIIK-5-31;0I1K-5- | 1)Croco05! mpUroTOBICHHUS BEICOKOTEMIIEPATYPHBIX HOPOIIKOB
pabotaNel V1;0I1K-5-B1;0IIK |2) OcoGeHHOCTH ClIeKaHHsI BHICOKOTEMIIEPATyPHBIX MOPOIIKOB U
-4-31;0I1K-4- 0COOEHHOCTH MPOIIECCOB, TIPOUCXOSIINX MPH CIICKAHHU OKCUIIOB
V1;0IIK-4-B1 METAJLJIOB.




KM2 KonrponbHas IK-2-Y1;I1K-2- 1) CriexaHue CIOXKHBIX KepaMUK, TBEPABIX CILIABOB, TCOPUH CIIEKAHMUS.

pabota Ne2 B1;I1K-2-32;ITK-2- | 2) Pa3ButHe coBpeMEHHBIX TEXHOJIOTHIA IPUMEHUTEIBHO K HOBBIM
31;IIK-1-B1;IIK-1- | MeTomaM U 000pYZOBaHHUIO IIPECCOBAHMS M CIIEKAHHS TOPOIIKOBEIX
VY2;IIK-1-Y;IIK-1- | u3menuid.
31;I1K-1-32
5.2. Ilepedens padoT, BbINoJIHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kox Hassanue [IpoBepsiembie
paboT! paboTh! HHJMKATOPL! CopneprxaHue padoThI
KOMIIETEeHIIN I
P1 Pedepar 1 OIIK-5-31 1) McTopus pa3BUTHS TCOPHH CIIEKaHHUS TOPOIIKOBBIX YaCTHI
P2 Pegepar 2 OIIK-5-31 1) Briusinue naBnenusi Ha yIIOTHEHHE MOPUCTOTO TENa MPH BBICOKUX
TeMIIepaTypax
2) Fopsiaee mpeccoBaHue
3) [lepemernieHre Op Kak LEIOTO
P3 Pedepar 3 OIIK-5-31 1)Posb rpanuil 3epeH U AUCIOKAIMH B 3aJICYMBAHUH U30JIMPOBAHHON
TOPBI
2) Kunernka 3ane4nBaHus H30JIMPOBAHHBIX ITOP
3) B3aumHoe mpurieKaHue OJHOMMEHHBIX TBEPABIX YaCTHUIL
P4 Pedepart 4 OIIK-5-31 1) Kyna ucueszaer mycrora

2) 3aKOHBI TEPMOAWHAMUKH JUTST KOHTAaKTHPYIOIINX YaCcTHIL
3) ArcaM01Ib ITOp B peaTbHOM KPHUCTATHIECKOM Telle

P5 IIpakTuyeckoe IK-2-V1;I1K-2-B1 IIpurorosieHue BHICOKOTEMIIEPATYPHBIX IOPOILIKOBBIX CMeCEr
3aHsTHe Nel

P6 IIpaxkTuyeckoe IK-1-B1;0IIK-1- M3rorosnenue rops4uM IpecCOBAHUEM KOMIIAKTHBIX M3EIUN C
3ansTHe Ne2 31;0I1K-1-Y 1;0IIK- | paznuyHoii crenenpio nopuctoct. OOpa3oBaHUE «KMOCTUKOBY.
1-B1 JByxdazHas obnacts criekanust. OT1eIbHbIC H30JIMPOBAHHbIE TOPHI B
MOHOJIUTHON MaTpuIle.
P7 IIpaxkTuyeckoe I1K-2-Bl1 Wzrotosnenne metammtorpapudecknx momoos. (YK-1-B1; TIK-2-B1),
3aHsTHE N3 HccnenoBanne nudos U BBISBICHUE TPEX BUAOB CHEKAIOMIUXCS
CTPYKTYp

5.3. OueHo4Hble MaTepPUAJbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U T.IL.)

OK3aMCHAIMOHHBIH OHIIET COCTOUT U3 3 TEOPETHYECKHX BOIPOCOB. BriteTsl XpaHsaTcs Ha Kadepe.

1 Bompoc BKIIFOYAET B ce0st KIIacCH()UKAINIO MaTEPHAIIOB, TIPOIIECCOB MIIH OIIPE/ICIICHNE TEX WM HHBIX TEPMUHOB.

2 11 3 BOIPOCH! BKJIFOYAIOT B Ce0sI KOHKPETHBIA BUJ TEXHOJIOTHUECKOTO MpoIecca, 37ech 0oee NOAPOOHO U KOHKPETHO HYKHO
OTBETHUTbH Ha BONPOC, B OTJIMYMHU OT MEPBOT0 BONpOca, rae Tpedyercss 0000MEHHbIH OTBET.

[Tpumep 3K3aMEHAITMOHHOTO OWJIeTa MPECTaBJICH B npriioxkenuu Kk PTI/I.

5.4. MeToauka olleHKH OCBOEHHsl JUCHMILUINHBI (MoayJs, npakTuxku. HUP)

OueHKa «OTINYHOY - 00YUaIOIIUICS MOKa3bIBaeT NIIyOOKHE, HCUEPIBIBAIOIIIE 3HAHUS B 00bEME IPOHAESHHOH MPOrPaMMEL,
YBEPEHHO JEHCTBYET ITO MPUMEHEHHIO MOTYYCHHBIX 3HAHMH Ha MIPaKTHKe, TPAMOTHO U JIOTHYECKH CTPOIHO M3JIaraeT MaTepuai mpu
oTBeTe, yMeeT (POPMYJIMPOBATh BBIBOJIbI U3 M3JI0KEHHOTO TEOPETHYECKOT0 MaTepuaa, 3HaeT JOIOJHUTEILHO PEKOMEHJOBAHHYIO
JIHUTEpaTypy.

Or1eHKa «XOPOIIO) - 00YUAIOMIHICS OKA3BIBACT TBEPBIC M JOCTATOYHO TOJTHBIC 3HAHKA B 00beMe PO AeHHONW IIPOTpaMMHI,
JIOMyCKaeT He3HAYUTEIbHbIE OIUOKY IIPH OCBEIICHIH 3aIaHHBIX BOIIPOCOB, IPABIIBHO AEHCTBYET IO IPIMEHEHHIO 3HAHUI Ha
NpaKTHKe, YeTKO U3JIaracT MaTepHall.

OueHKa «yOBIETBOPUTENBHOY - 00YUAIOIIMICS TIOKAa3bIBACT 3HAHUS B 00BbEME IIPOHAEHHOM MPOrPaMMBI, OTBETHI H3J1aracT XOTS U C
OIMOKaMH, HO YBEPEHHO HCIPABIIIEMBIMH ITOCIIE TOTMOTHUTENBHBIX M HABOAAIINX BOIIPOCOB, IIPABHIIBHO ACHCTBYET MO
NPUMEHEHUIO 3HAHUH Ha MPaKTHKE.

O1eHKa «HEYIOBJIETBOPHUTEIBEHOY - 00YJAIOIIMHCS HOITyCKaeT IpyOble OINOKH B OTBETE, HE IOHUMAET CYIHOCTH M3JIaraeMoro
BOIIPOCA, HE yMEET IPHMEHATh 3HAHWS Ha IIPAKTHKE, JaeT HETOIHBIEC OTBETHI Ha JONOIHUTEIBHBIC M HAaBOASAIINE BOTIPOCHL.

OreHKa «HE ABKa) — 00yJaIOIIUICs He TOCEeIall 3aHATHS.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnasue bubnuoteka W3pnarenbcTBo, o1
JI1.1 |Ilomsixos B. I1., ATnMa3sbl ¥ CBEpXTBEpbIE Bubmmorexa MUCuC M.: Mertannyprus, 1990
Hosxkuna A. B., MaTepuaibl: Yueb. mocooue

Yupuxos H. B. JUISL BTY30B




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.2 |Emtotun B. I1, BeicokoTeMnepaTypHsble Bbubmorexka MUCuC M.: Metammyprus, 1973
Koctukos B. A, Mmatepuaisl. U.2: [lonyuyenue u
JIsicoB b. C., ap. (hU3HMKO-XMMHUYIECKHE CBOICTBA
BBICOKOTEMIIEPATYPHBIX
MaTepHajoB: yuel. mocodue
JI1.3 | Emotun B. I1., BricokoTemneparypHsie Bubmorexa MUCuC M.: Merannypruzaar, 1972
ITaBnoB 1O. A. Matepuaisl: Y.1: dusuko-
XUMHYECKHE OCHOBBI
MOJTYYCHHUS TYTOIUIABKUX
MaTepuaoB: YYeOHUK [UIs
BY30B 110 criell. 'MeTanyprus
LBET. METAJJIOB'
JI1.4 [Kunapucos C. C.,, ITopoikoBast MeTaLTyprus: Bbubmorexka MUCuC M.: Metamnyprus, 1991
JInGencon I'. A. Y4eOHUK U1 TEXHUKYMOB IO
crient.' TlopomkoBas
MeTaJuTyprus’
JI1.5 |Tlomsxos B. I1., ®dusnko-xuMuyeckue cporictea | bubarnorexka MUCuC M.: Vueba, 1983
[MaBnos 10. A, Y TPOLIECCHI MOTYYESHHUS
IMonmymmn H. U., aJMa30B U JPYTHX
Konapatses H. H. BBICOKOTBEPBIX MAaTEPUAIIOB.
Paznen: [lonyueHue mioTHBIX
dhopM HUTpHIA OOpa U IPYTHX
BBICOKOTBEP/IBIX MAaTEPHAIIOB:
yue0. mocobue I CTy. CIel.
0405
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENU 3aryaBue Bubnmoteka WznarenscTBo, o1
JI2.1 | Aammdepor B. H., ITopomxkoBast MeTanIyprus u Bubmorexka MUCuC M.: Meramnyprus, 1987
Bobpos I'. B., HaIbUICHHBIE IIOKPBITHSA:
Hpyxunun JI. K., ap., | Y4eOHUK 11 BTY30B
Murtun b. C.
JI2.2 | Yennokos B. C., O6mas metamtyprus: Pa3a.: Bbubmorexka MUCuC M.: YVueba, 1994
Hosuxos A. B., [TopomikoBas MeTaTyprus:
Copokun M. H., Jlab. mpakTHKyM TS CTY/.
Enrorun B. I1.
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKAHOHHON ceTH «AHTepHET»
1. Bocko6oitankos, B. I'. O6mas meTamtyprus : http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
VYuebHuk 11 By30B 10 Hamp. 'Metamtyprust' / B. T. url=/KnigobMatieres/view/9076
D1 | BockoboitHukoB. — 5-¢ u3., mepepad. u gon. — M. :
Meramryprus, 2000. — 768 c. : wi1. + bubmmorp.: c.
768. — ISBN 5-229-01253-6 : py6. 120.00.
2. TpetbsikoB, B. . OCHOBBI METAJIIOBEACHHS U http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
TEXHOJIOTHH TIPOU3BOICTBA CIIEYCHHBIX TBEPIBIX url=/KnigobMatieres/view/9076
92 |cmmaBos / B. U. TperssikoB. — 2-e u311., epepad. u
nom. — M. : Meramnyprust, 1976. — 527 c. : ui. :
py6. 4.13.
3. [lepcrieKTUBHBIC MATEPHAITBI U TEXHOJIOTHH http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
CaMopacIpOCTPAHSIONIETOCs BRICOKOTeMITepaTypHoro | url=/KnigobMatieres/view/9076
CHHTe3a : yueb. mocobue A CTyI. By30B, 00y4. 1Mo
93 |Hamp. 150100 - Metamnyprus / ; E. A. Jlepamios, A.
C. Poraues, B. B. Kypbarkuna, np.; M-Bo
obpazoBanus 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?
TBEPJIBIX CIUIABOB W U3CTHN U3 HUX : y4el. mocooue url=/KnigobMatieres/view/9076
Juig By3oB crel. 110800 - ITopomik. merannyprus,
24 KOMITO3H1Ll. MaTepuainsl, mokpsiTus / B. C. [Tanos. — 2
-e u3., nepepad. u gon. — M. : Uzn-so MUCuC,
2004. — 462c.
35 ScienceDirect https://www.sciencedirect.com/

6.3 Ilepeuensb MPOrpaMMHOIO odecnedeHust




I1.1

Therm DZ

I1.2

Microsoft Office

I1.3

LMS Canvas

I1.4

MS Teams

IL5

OC Linux (Ubuntu) / Windows

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

n.1

Science Direct - sciencedirect.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

| Hasnauenmue

OcHarnienne

A-104

JlabopaTopus

pabouee MecTa HperoaaBarelisi, KOMIUIEKT y4eOHOH mebenu
JUTST 00y YarOIIIUXCSI.

JlaGopaTOpHBINI CTEHX JUIS HM3MEPEHUS TEMIIepaTyphl
TepMOMETPaMHU COIMPOTUBIICHUS u TepMoIapamy;
7Ta0OpaTOpHBIE YCTAaHOBKM JUIS H3MEPECHHE TeMITepaTyphl
ONTHYECKAM MHPOMETPOM ¥ ero TmoBepkd (2 mT);
1a0OpaTOPHBI CTEHA [ PETYIUPOBAHUS U KOHTPONA
MaJlbIX MOTOKOB Ta3a; 1abopaTOpHBIA CTEHJ OJS CO3JaHHs
ra3oBBIX  INOTOKOB M HW3MEpPEHHWs  pacxoja  rasa;
Ta0OpaTOPHBIN CTEHJ A M3MEPEHHs BaKyyMa JaTYMKaMH
IIMT u IIMU ¢ wucnons3oBanuem BUT; nabopaTopHbIit
CTeHX U1  W3MEpeHHs  BaKyyMa  KOMIIPECHOHHBIM
MaHOMETPOM H TPagyHpPOBKH TEPMOIAPHOTO MAaHOMETPA;
nmabopaTopHasl yCTaHOBKAa [UISi M3Yy4eHHUS YCTPOHCTBA H
NpUHIMIIA paboTEl MEeMOpaHHOTO Hacoca; JiabopaTopHas
YCTaHOBKA JUIS M3YYCHHS YCTPOHCTBA M HPHHIUIA PAaOOTHI
nuddy3norHoro Hacoca (BakyyMHAas CTaHIMS, BaKyyMHas
TpyOuartas neun)

YuTaabHbIH

DJICKTPOHHBIX PECYpPCOB

3411

KOMIDIEKT y4eOHOH MeOenu Ha 55 MecT it 00ydaromuxcs,
50 TIK c¢ pmocrynom k MWTC «UHrepuer», DUOC
YHHBEpCHUTETA 4epe3 JIMYHBIN kabuHeT Ha ratdopme LMS
Canvas, mmieH3noHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

JIro6oit

KOpITyC

MynbTumeauiinas

Yuebnass ayauTopust IS TPOBEICHUS
3aHITHH JIEKIIMOHHOTO THIIA W/WUIXA IS
TIPOBEACHUS IPAKTUYECKUX 3aHSITHI:

KOMIDIEKT y4eOHOH Mebenu 10 36 MecT it 00ydJaroImuxcs,
MyIbTUMEIUIHOE  00OpYyAOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabouee Mecro mpenoxasarens, IIKc moctymom k
UTC «Unrepner», DMOC yHuBepcurera 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IHIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA

Jnst M3ydeHust AMCIUIUINHEL PeKOMEH/IYeTCs U3y4aTh MaTepHall 110 TEME 3aHATHsI, HCIIOJIb3Yst OnbnmorpaduyecKkue NCTOYHHKH,
yka3zaHHBIe B pa3znene "Coznepxanue". [IpakTrdeckue 3aHATHS HalleJIeHbI Ha U3Y9YEHHE CTYJICHTaMH OOIIX BOIPOCOB,
3aKOHOMEpPHOCTEH U TexHosoruil kypea "[loponikopast MeTalLIyprusi BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPIBIX MaTEpUAIIOB".
IIpenycMaTpuBaeTcs BHINOTHEHHE IBYX JOMAIIHUX 3aJaHUI 110 COOTBETCTBYIOIUM pa3fienaM Kypca U HallMCaHHe YeThIPEX
pedepaToB, MPEACTABIAEMBIX B IEYaTHON (JOPME U CONPOBOXKIAEMBIX MyJIbTUMEIMHHON NIpe3eHTanuei B mporpamme MS Power

Point.

IIpoBenenue ayAUTOPHBIX 3aHATUHN IPEAYCMaTPUBAET UCIIOIb30BAaHNE AKTUBHBIX U UHTEPAKTUBHBIX TEXHOJIOTHH:
- MPOBEICHHUE 3aHATHH C UCIIOJIb30BAHHEM MYJIbTHMEIUHHBIX TEXHOJIOTHH (Tpe3eHTanueit B mporpaMme MS Power Point);
- HCTIOJIb30BAHUE MTPH NMPOBEICHUH 3aHITUH CIICIIMATM3UPOBAHHON JIAOOPATOPHH C BO3MOXKHOCTBIO MPOBEACHUS 3aHATHUS B

UHTEPaKTUBHOH (opme.

JlaHHBII ceMecTpOBBIil MOJIyJb MPENCTABISAET COOOH CaMOCTOSITENbHYIO TUCIUIUINHY. [/ yCIIemHoro 0CBOeHuUs 3TOH
JUCIUIUIMHBI 00y4Yarolyecs JOMKHBI H3yIHUTh PSIJL CEMECTPOBBIX MOJYJIEil U3 €CTECTBEHHO HAYYHOTO M MaTeMaTHYECKOTO LIHKIIOB.
OOyugarontyecst JOJDKHBI 3HATH OCHOBOIIOJIATAIOIIHE Pa3Aelbl XUMHH, (HPU3NUECKOM XHUMHHN, METOJIBI pacdeTa TepMOANHAMIYECKAX 1

KUHETUYECKUX MapaMETpOB.

OOyuaromiyecs JOJIKHBI YMETh IPOTHO3UPOBATH CBOWCTBA MAaTEPHANIOB, ONEPUPYS MATEPUAIOBEAUECKUMHU, TEXHOIOTHUECKUMH U
METaJUTypTUYeCKIMH ITpHeMaMH; BEIONPATh BEICOKOTEMITEPaTyYPHBIH MaTepral Ui KOHKPETHOTO IIPHMEHEHHS, ITOJIb30BaThCs
CIIPaBOYHOM JINTEPATYPOH AJIS BHIIOJIHEHUS PACUETOB.
OOyuaroniyecs JOJKHBI BIaeTh METOIaMH MOBBIIIEHHS CBOICTB MaTepHUalIOB, METOAaMH MOUCKA HAyYHO-TEXHUIECKOH
uH(pOpMaLUH, BEIOOpaM 000pyIOBaHUS AN IPOBEACHNS HAYyYHO-TEXHHYECKUX HCCIICOBAaHIH, METOAAMH CTATHCTHIECKON
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

JucrunnuHa TpeGyeT 3HaUUTeIbHOT0 00bEMa CaMOCTOATETbHON pabOoTHL

CamocTosTenbHast pa60Ta CTYACHTOB OPraHU3y€TCs C IOMOIIbBIO y‘IC6HBIX HOCO6I/I171, BOIIPOCOB AJId CAMOKOHTPOJIA 110 BCEM
pasaciaM MOAYJIA, HalTMCaHUs O630pHBIX pe(bepaTOB, JOMalllHUX SaHaHHﬁ, a TaK)XXC HHAUBUAYAJIBHOTO OITPOCa CTYACHTOB BO BPEMs




MPaKTUYECKUX 3aHATHH U IByX MHCbMEHHBIX KOHTPOJIBHBIX PA0OT KaK CPEICTBA TPOMEKYTOUYHOTO KOHTPOJIS.
ITpakTrueckue 3aHATHs npoBoasaTcs B punuane kapenpsl PHCuBTM Ha 6a3e unctutyta ®I'YIT «k BHUUTC», a Takke B HAyIHO-
HCCIIEIOBATENBCKO TabopaTopuu cBepXTBepasx Matepraios (HIJI CTM) HUTY "MUCuC"




