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1. IEJIX1 OCBOEHUSA

1.1

Lenp — moy4deHne cTygeHTaMu (GyHIaMEHTAIbHBIX 3HAHUIT [T0 METAJUIOBEACHHUIO KOHCTPYKIIMOHHBIX MATEPHAIOB IS
SIIEPHOU DHEPreTUKH, UX Ha3HAYEHUIO, IT0Jy4EHHUIO, CBOUCTBAM U IIPUMEHEHHUIO.

1.2 | 3agaun JUCHUIUIMHBI - HAYYUTh:
1.3 | 1) BeIOMpaTh MaTepual u crocod ero o0paboTKH IS MPUMEHEHUS B SIICPHBIX SHEPTETHIECKIX YCTAHOBKAX;
1.4 | 2) ananu3upoBaTh CTPYKTYPHO-(Pa30BOe COCTOSIHUE PEAKTOPHBIX MaTEPUANIOB U €T0 COOTBETCTBUE KOHKPETHBIM YCIOBHUAIM
9KCIITyaTallud B Pa3IUYHBIX THIMAX SAEPHBIX SJHEPTeTHYECKUX YCTAaHOBOK;
1.5|3) ynpaBisTh CBOMCTBAMHU PEAKTOPHBIX MaTE€PUAIIOB UepPE3 UX COCTAB, CTPYKTYPY U 00pabOTKY Ul pa3IUYHBIX Y3/IOB
STIEPHBIX YHEPTeTHYECKUX YCTAaHOBOK.
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI
Brox OIT: b1.B.IB.38
2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:
2.1.1 |BelcokoTemuepaTypHble U CBEPXTBEPABIC OKPHITUS
2.1.2 | AudpakMOHHbIE U MUKPOCKOTIHYECKHE METOIBI
2.1.3 | AudpakiioHHBIE METOIBI MICCIIEI0BAHIS HEYNOPIIOUEHHBIX CTPYKTYP
2.1.4 |Kpucramisl B KBaHTOBOH 3JIEKTPOHUKE
2.1.5 | MarHutomsrkue MaTepralibl: TEXHOJIOTHH MOJTY4SHHS U 00pabOTKH
2.1.6 | Hepaspymarouuii KOHTPOJIb U METOJIbI TUATHOCTUKU MaTEPUAIIOB
2.1.7 | OrHeynopHbIe MaTepHUabl
2.1.8 | OnTuyeckue 3JeMEHTHI JIa3ePHBIX CUCTEM
2.1.9 [ OcHOBBI HU3NUECKOI, OHOOPTaHUIECKOH U KOJUTOMIHONW XUMHUH
2.1.10 |IIpousBoacTBeHHAs MPAaKTUKA M0 MOJYYSHUIO NTPO(eCCHOHATBHBIX YMEHUH U ONbITa NPO(PECCHOHATEHON A TENEHOCTH
2.1.11 |IIpousBoacTBeHHAs MPAaKTUKA M0 MOIYYSHUIO TPO(eCCHOHATBHBIX YMEHUHN U OTbITa NPO(PECCHOHATBHON A TENEHOCTH
2.1.12 |IIpou3BoACTBEHHAs MPAKTHKA O MOIYYCHUIO MPO(PECCUOHANBHBIX YMEHHI U OMBITa IPO(eCcCHOHATBHON AESTENbHOCTH
2.1.13 |IIpou3BoACTBEHHAs MPAKTHKA IO MOIYYCHUIO PO(PECCUOHANBHBIX YMEHHI U OMBITa IPO(ECCHOHATIBHON AESTENbHOCTH
2.1.14 | Yrneponssie, yraepoa-yriepoHbIe U yriIepoa-KapOuaoKpEeMHUEBEIE MaTePHAIIEI
2.1.15 | YmpapneHue KaueCTBOM MaTEpUANIOB U 3KCIIEPTU3a METAIONPOAYKIIUU
2.1.16 | da3oBble npeBpaIICHHS TP TOTYYEHUH METAIOB M COEIUHEHUI
2.1.17 |BBeneHue B OpPraHMYECKYIO JIEKTPOHUKY
2.1.18 | BricokoTemnepaTypHble MaTepHuabl
2.1.19 | HMHcTpyMeHTanbHbIE CTAIN
2.1.20 | KommbroTepHOE MOJICIHPOBAHIE MAaTEPUAIOB U MPOIIECCOB
2.1.21 | MaremaTu4eckue METO bl MOACTHPOBaHIS (GU3NICCKUX MPOIIECCOB
2.1.22 | MeramioBeeHUE CBaApKU
2.1.23 | HaHOCTPYKTYpHBIE TEPMOIICKTPUKH
2.1.24 | IIpobremMbl HAHOTEXHOJIOTHIA
2.1.25 |CtpykTypa U CBOWCTBA ()YHKIHOHATIBHBIX HAHOMATCPHAIIOB
2.1.26 | Texnonorusi TepMUYECKOil 00pabOTKH
2.1.27 | ®uzuka audpakauu
2.1.28 | ®yHKIMOHANBHBIE MATEPUAIIBI TEKTPOHUKI
2.1.29 | Marepuaisl 11 OMOMEIULIUHBI
2.1.30 | MexnucuuIUIMHAPHBIE 33124l MaTEPHAIOBEACHUS
2.1.31 |Meroab! UCTIBITAaHHUS MATHUTHBIX MAaTEpPHAJIOB
2.1.32 | MexarpoHuka
2.1.33 | Hanomarepuaibl B COBPEMEHHOH TBEPOTENBHON AIIEKTPOHUKE
2.1.34 | TlopomikoBasi METAJUTYPTHs B TIPOIIECCH 00paOOTKU MaTEpHUaIIOB
2.1.35 | CnektpodoTOMETpHUIECKUE METOIBI OIICHKH Ka4eCTBa KPUCTAIIIOB
2.1.36 |®dusnka U TEXHHKA BLICOKHX JaBJIEHUN
2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaIecTByoliee:
2.2.1 |IloaroroBka K IpoLeaype 3alIUThI ¥ 3aI1Ta BBITYCKHOH KBaIH(HUKALIMOHHOW paboThI
2.2.2  |IloaroToBka K IpouUeaype 3alUThl ¥ 3aI1Ta BBITYCKHOH KBaJIH(HUKAIIMOHHONW paboThI




2.2.3 |IoaroroBka K MpoIeAype 3alUTHI U 3aIIKUTa BEITYCKHOW KBATM(UKAIIHIOHHON pabOoThI
2.2.4 |IloaroroBka K MpOIEAype 3alUTHI U 3aIIKUTa BEITYCKHOW KBATU(UKAIIHIOHHON pabOThI
2.2.5 |IIpemouruioMHast IpaKTHKA AT BRIIOIHEHUS BBITyCKHOHM KBaNMN(HKAMOHHON pabOTEI
2.2.6 |IIpemnuruioMHast IpaKTHUKA IS BRIIOIHCHUS BBITYCKHOM KBaNN(HKAIMOHHON pabOTEI
2.2.7 |IpemouiuroMHast MpaKTHKA IS BEIIOIHEHUS BEITYCKHOM KBaNN(HUKAIIMOHHOW pabOTHI
2.2.8 |IIpexoururoMHast MpaKTHKA IS BEIIOIHEHUS BBITYCKHOM KBaNH(HUKAIIMOHHOW pabOTEI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

IIK-5: Cioco6eH ocylIecTBIATH H 000CHOBBIBATH PAIIMOHAIBHBII BHIOOP MATEPHAJIOB H TEXHOJOTHYECKHX MPOIECCOB MPH
pa3padoTKe TEXHOJIOTHH MPOU3BOICTBA MATEPHAJIOB PA3IMYHOI0 HAZHAYEHHS

3HaTh:

ITK-5-33 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (pa3oBbIie IMPEBPALICHHS B MATepPHANIaX, BIMSIHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOWMCTBa MaTEpUasoOB

ITK-5-34 ocHOBHBIE BUABI U PEKUMBI TEPMUYECKOH, XUMHKO-TEPMHIECKON B TEPMOMEXaHHIeCcKol 00paboToK

TIK-5-31 xnaccudukannio OCHOBHBIX TUIIOB DY

ITK-5-32 ocHOBHBIE KJIacCHI COBPEMEHHBIX MaTEePHaJIOB, HX CBOMCTBA M 00JIACTH MPUMEHEHUS TPUHINIIBI BEIOOpa MaTepHasoB,
OCHOBHBIE TEXHOJIOTHIECKHUE TIPOIECCHI IIPOM3BOACTBA M 00PaOOTKH MaTepHaoB, OCOOCHHOCTH ATANIOB KU3HEHHOTO ITUKIIa
MaTepHAaOB U U3/ICIUI U3 HUX

YMmerb:

[IK-5-¥Y'1 Bei6upats KOHCTPYKIMOHHbBIE MaTepPHAbI IS ONIPEIEIEHHBIX y310B 10V, B TOM UHCIe ¢ HCIIOIb30BaHUEM
UH(OPMALMOHHBIX TEXHOJIOTUH

Baaaernb:

[IK-5-B1 HaBbIKaMu COCTaBJICHUSA OTUETA

4. CTPYKTYPA U COJEP)KAHUE

Kog
3aHATHSA

HaumeHoBaHMe pa3iesioB U
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

Yacos

DopmupyemMblie
HHIMKATOPHI
KOMIIeTeHII M i

Jluteparypa
H JJL
pecypcbl

Ilpumeuyanne

KM

Boinoan
sieMble
padoTsI

Paznea 1. SInepusbie
JHepreTHYecKHe
ycTraHoBKH. Jlerkue
CIIABBI.

1.1

SlnepHble 3HEPreTHYECKHE
YCTaHOBKH, X
Kkiaccupukanus. Y cnoBus
PaboThl KOHCTPYKIIMOHHBIX
MaTepuaios B SOV,
KpPHUTEpHH BBIOOpa U
TpeOoBaHUs K CBOIICTBaM
KOHCTPYKIIHOHHBIX
Marepuainos /JIex/

11

ITK-5-31 TIK-5-
32

JI1.1J11.2

1.2

OcBoeHMe MaTepuana
JIEKIMH, B TOM YHCIIE C
UCIIONb30BaHUEM
Kansac /Cp/

11

TIK-5-31 IIK-5-
32

JI1.1J11.2
24

1.3

DU3HKO-XUMHYECKUE OCHOBBI
CO3JIaHUS CTPYKTYPHO-
CTaOMIIBHBIX

Marepuainos. /JIex/

11

TIK-5-32 IIK-5-
33

JI1.2J11.1

1.4

OcBoeHne MaTepuasa
JICKITUH, B TOM YHCJIC C
HCIIOJIb30BAaHHEM
Kansac /Cp/

11

TIK-5-31 IIK-5-
32 TIK-5-33

T2 111
D4

1.5

ITpeumymecrsa u
HEJOCTATK! Pa3HbIX TUIIOB
peaktopos /I1p/

11

I1K-5-31

JI1.3 J11.1
JI1.4J11.1
JI1.1J11.1
JI1.1 J11.7

P2




1.6 ATOMHUHUH ¥ €r0 CIUIaBbI. 11 TIK-5-32 JI1.4
Maruuii, 6eprIIHi U UX JIT.1JI1.1
crutaBsl /JIex/ J1.1

1.7 OcBoeHne MaTepuasa 11 [1K-5-32 JI1.4
JIEKITUH, B TOM YHCJIE C JI1.1J11.1
KCIOJIb30BaHUEM 24
Kansac /Cp/

1.8 OcHoBHBIE chepbl 11 TIK-5-V1 JI1.3J11.4 P3
MIPUMEHEHUS JITKUX CIUIaBOB
B peakropax /IIp/

1.9 KonrposbHas pabota 11 IMK-5-31 I[IK-5- | JI1.1 JI1.2 KM1
Nel /TIp/ 32 TIK-5-33 J1.3

IK-5-Y1 JI1.4J11.1
J12.7 J11.1
JIL.1J11.1
1.10 | Pabota Hanx ommbkamu (KP 11 IMK-5-31 [IK-5- | JI1.1 JI1.2
Nel) Mlp/ 32 TIK-5-33 J1.3
TIK-5-V1 JI1.1J12.1
2.2
Paznen 2. ’KaponpouHnsie
MaTepUaIbl

2.1 Knaccugukanus cranei. 11 TIK-5-32 TIK-5- JI1.3J11.1
TemnoycToi4nBEIE U 33
»)KapornpovHbie cTanu /JIex/

2.2 OcBoeHne MaTepuana 11 [TK-5-32 TIK-5- JIT.3J11.1
JISKIINH, B TOM YHUCJIE C 33 24
WCTIOBb30BaHUEM
Kansac /Cp/

2.3 Tepmuueckast o0paboTka 11 I1K-5-34 J1.1 P4
cTajel NepIuTHOTO
kiacca /Ilp/

2.4 XPOMHUCTHIE CTAIIH. 11 MK-5-32 TIK-5- | JI1.3JI1.1
MapTreHcuTHO-cTaperonue 33
cramm /Jlex/

2.5 OcBoeHne MaTepuasa 11 TIK-5-32 TIK-5- JIT.3J11.1
JIEKITUH, B TOM YHUCJIE C 33 [1IK-5-34 D24
HCTOb30BaHHUEM
Kansac /Cp/

2.6 YKaporpouHsle KOpPO3HOHHO- 11 [TK-5-32 TIK-5- JI1.3J11.1
CTOWKHE CTaI ayCTEHUTHOTO 33
kiacca. Tunbl ynpoyHeHHs
crajei ayCTEeHUTHOTO
kmacca /TIp/

2.7 OcBoeHue MaTepuasa 11 TIK-5-32 TIK-5- JI1.3J11.1
JIEKIIMH, B TOM YHUCJIE C 33 24
WCTOJIb30BaHUEM
Kansac /Cp/

2.8 Kopposzuonnas croiikoctsh 11 TIK-5-33 JI1.3J11.1
aycTeHUTHBIX ctanei /I1p/

2.9 YKaponpouHble HUKeNEBbIE 11 TIK-5-32 TIK-5- | JI1.4 JI1.1
crutassl /TIp/ 33

2.10 | OcBoenue marepuaia 11 [IK-5-32 TIK-5- | JI1.4 JI1.1
JIEKIINH, B TOM YHUCJIE C 33 24
HCTIOb30BaHHEM
Kansac /Cp/
2.11 | Tepmuueckas obpaboTka 11 I1K-5-34 J1.4 P6
HUKeNeBBIX crutaBoB /I1p/
2.12 | KouTponbHas pabora 11 TIK-5-32 TIK-5- | JI1.3 JI1.1 KM2
Ne2 Mlp/ 33 TIK-5-34 J1.4
2.13 Pa6ota Han ommbkamu (KP 11 T1K-5-32 I1K-5- JI1.3 JI1.1
Ne2) Mlp/ 33 TIK-5-34

Paznen 3. [lupkonuii,
THUTAH U TYroIJIaBKUe
METAJLIbI




3.1 Turan u ero criassl /JIex/ 11 2 TIK-5-32 TIK-5- JI1.4J11.1
33

32 OcBoeHne MaTepuana 11 2 [TK-5-32 TIK-5- JI1.4J11.1
JIGKIIUH, B TOM YHUCJIE C 33 JI1.1
HCIIOIb30BaHUEM 4
Kansac /Cp/

33 Hupkonwii u ero 11 2 [TK-5-32 TIK-5- J1.3
cruiaBsl /JIex/ 33 JI1.4J11.1

JI1.1 J12.14

34 IIpumeneHue criaBoB 11 2 MK-5-32 TIK-5- | JI1.4JI1.1 P7
UPKOHUS B peakTopax /T1p/ 33 TIK-5-Y1

3.5 Kopposuonnas u 11 2 [IK-5-33 TIK-5- JI1.4 J11.1
paauanroHHasi CTOMKOCTh Vi JI12.14
crutaBoB nupkouust /IIp/

3.6 OcBoeHue MaTepuana 11 2 K-5-32 TIK-5- | JI1.4 JI1.1
JIEKIIAH, B TOM YHCJIE C 33 J12.14
HCIIOJIb30BaHUEM D4
Kansac /Cp/

3.7 TyronnaBkue MeTasIbl € 11 2 [K-5-32 TIK-5- J1.1
OLK-pemerkoii. CruiaBbl Ha 33 [IK-5-V1 JI1.4J12.15
OCHOBE BaHa/IHsI, HHOOMS,

TaHTana /Jlex/

3.8 OcBoeHme Marepruaia 11 2 TIK-5-32 TIK-5- J1.1
JIEKIIMH, B TOM YHCJIE C 33 [IK-5-Y1 JI11.4J12.15
HCII0Ib30BaHUEM 24
Kansac /Cp/

3.9 CrnaBbl Ha OCHOBE XpoMa, 11 2 TIK-5-32 IIK-5- Jd1.1
MonubaeHa, Bosnbhpama /Jlex/ 33 JI1.4J12.1

J2.2J12.5
JI2.8
3.10 |OxkwucneHue TyromjaaBKux 11 2 TIK-5-33 JI1.5
OLK wmeramnos /T1p/ JI1.6J12.8
3.11 | OcBoenue MaTepuana 11 3 TIK-5-32 TIK-5- J1.5
JIGKIIWH, B TOM YHUCJIE C 33 JI1.6J12.1
HCIIOIH30BaHUEM JI2.2 J12.5
Kangac /Cp/ J12.8 J12.9
J12.13
24
3.12 [Ipumenenue TyromiaBKux 11 3 TIK-5-V1IIK-5 | JI1.5J12.13
MeTaJuIoB B peakropax /I1p/ -32
3.13 | KontponsHas paboTa 11 2 MK-5-32 TIK-5- | JI1.1JI1.4 KM3
Ne3 /TIp/ 33 [IK-5-V1 JI1.5 J12.7
JI1.6J12.1
J12.2 J12.5
J12.8 J12.13
3.14 Pa6ota Han ommbkamu (KP 11 2 T1K-5-32 I1K-5- JI1.3 JI1.1
Ne3) Mlp/ 33 [IK-5-V1 J1.5
JI1.6J12.1
J2.2J12.5
JI2.8 J12.13
J12.14 J12.15
3.15 | BeimonHeHUe KypcoBO 11 70 TIK-5-31 TIK-5- | JI1.1 JI1.3 P1
pabots1 /Cp/ V1 IIK-5-B1 JI1.1J11.4
IIK-5-32 TIK-5- | D1 32 93 D4
34 TIK-5-33
5. ®OHJI OIEHOYHBIX MATEPHUAJIOB
5.1. KonTpo.ibHbIe MeponpusiTUs (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, JK3aMeH M T.II), BOIPOCHI A5
CaMOCTOSITEILHOI MOArOTOBKH
Kon KonTtponsHoe r;};o':f;:gme B
KM MepONpHSITHE I PBI OTPOCHI IS TIOATOTOBKHU

KOMIIETEHIIAHN




KM1

Konrponsnas
pabota Nel

IK-5-31;1IK-5-
32;11K-5-33;I1K-5-
34

1-1 JlaifTe KxIacCU(pUKAIHIO SACPHBIX SJHEPTeTHIECKUX PEAKTOPOB I10
CIEKTPY HEHTPOHOB, MO PaclpeeleHUI0 HEHTPOHOB B aKTUBHOM 30HE,
TI0 TIPAIMEHIEMOMY SACPHOMY TOIUTHBY, TIO BHIY 3aMEUTUTEIS, IT0 BUTY
TETJIOHOCHUTEJIS], IO KOHCTPYKTUBHBIM O0COOCHHOCTSIM.

1-2 Haiite onpenenenue koddduiuenta pa3MHOKEHUS HEUTPOHOB U
PEaKTUBHOCTH SIZIEPHOTO PEAKTOPA.

1-3 KaxiMu OCHOBHBIMH I'PYIIIIaMH CBOICTB JTOJDKEH 00J1aaTh
KOHCTPYKITHOHHBII MaTepuan J0Y?

1-4 Ha3zoBuTe Hanbonee HaNMpsKeHHbIE KOHCTPYKTUBHBIE JIEMEHTBI
SIEPHOTO SHEPTEeTHIECKOT0 peakTopa. HazoBHTe OCHOBHBIE (DaKTOPHI,
BIIMSIOIE HA YCIIOBUSI MX PabOTHL

1-5 Onumute npuHIMI paboTel peakTopa BBOP.

2-1 B xakux ciy4asx BIUSHUE JETHPYIOLIETro 3JIEMEHTa Ha IPOYHOCTD
OCHOBBI CIIJIaBa MOXET OBITh YCHUIJIEHO ITYTEM TEPMHUYECKOH 00paboTKu?
2-2 OnumuTe BIUSIHUE HHTEpBalla KPHCTAJUIN3AIMH CIUIaBa Ha
TEXHOJIOTUUECKHE CBOMCTBA: )KUJIKOTEKY4ECTh, TPEIIMHOOOpa30BaHUEe
TIPY KPUCTAJUTH3AIMN U CBapKe, CKIIOHHOCTH K TOPOOOPa30BAHUIO TIPH
KPHUCTAJUTN3aIHH.

2-3 JlaiiTe kiaccu(PpUKaLUIO BO3MOKHBIX XUMUYECKUX COCTHMHEHHM
JBYX U 00Jiee XMMHYIECKHX 3JIEMEHTOB.

2-4 JlaiiTe orpeeneHne 1 Ha30BUTE OCHOBHBIE 3aKOHOMEPHOCTH
paIHaIllIOHHBIX YIPOYHEHHS U OXPYITUHBAHHUS.

2-5 OnuimuTe OCHOBHBIE METO/BI YIPOYHEHHUSI OCHOBBI.

3-1 HazoBHUTE OCHOBHBIE JIETUPYIOLIHE JIEMEHTBI TS CO3/1aHuUs
MPOYHBIX ATIOMHUHHEBBIX CILIaBOB.

3-2 Yro obuiero u B 4eM pazaryuue MEXIY eCTECTBEHHBIM U
HCKYCCTBEHHBIM CTapeHHEM CIUIaBOB Ha OCHOBE Al?

3-3 JlaiiTe XapaKkTepHUCTHKY 1e(OPMUPYEMBIM H JINTEHHBIM CIIIIaBaM
QTIOMHHUSL.

3-4 OnumuTe NpeuMyLIecTBa U HEJOCTATKU aTIOMUHUEBBIX CIIIIaBOB
Kak MaTepuana i S0V.

3-5 Kakue craBbl alllOMUHUSL OTHOCATCS K METAJIIOKEPAMUYECKUM?
4-1 OcHoBHbIE chepbl IpUMEHEHHs CIUIaBOB Oepuiuius B SI0VY.

4-2 Ha3zoBute npuMepsl HCIONb30BaHUs MarHUEBBIX CIIIaBOB B SIDY.
KakoBsI nx mpenMmymiecTBa 1 HEIOCTaTKN?

4-3 Ha3zoBuTe JOCTOMHCTBA U HEAOCTATKH OEPHILIHSI.

4-4 Ha3oBUTe OCHOBHBIE JIETHPYIOLIHUE 3IEMEHTHI LIS CO31aHMs
MPOYHBIX MAaTHUEBBIX CILIABOB.

4-5 Kak MO>XHO yIydIIUTh MEXAaHUYECKUE CBOMCTBA IIPECCOBAHHOIO
Oepuius?




KM2

Konrponsnas
pabota Ne2

TTK-5-32;TTK-5-
33:T1K-5-34

1-1 JlaifTe cocTaB «KJIaCCHYECKOT0» HUMOHHKA U OOBACHUTE IPUUUHY
€ro BBICOKOH >KapoIPOYHOCTH.

1-2 O6BscauTe posts Mo, W, Nb, Al, Ti, B u P3M B co3nannu
JKapOMPOYHBIX CIUIaBOB HA OCHOBE HUKels. [logeMy B Takux craBax
COZIep)KaHue Yriiepoia CHIbHO OTPaHNYeHO?

1-3 OOBsicHHTE, KaKUE TIPOLECCHI TPOUCXOAT B 3aKaJICHHOH
JucniepcuoHHO-ynpounsieMoM ciutase XH77THO B mponecce
nocnexnyromero Harpesa npu 550 °C, 700 °C, 850 °C?

1-4 TIpuBeanTe ycioBust BBIOOPA BCIOMOTaTEIbHBIX JICTHPYIOIINX
3IIEMEHTOB U MOIU(PHUKATOPOB B HUKENE. C KaKoi ETBI0 STH dJIEMEHTHI
BBOJISITCS B XKAPOIPOYHBIN HUKENeBbIi caB? Kakue mpumecu B
HHKEJIEBBIX CIUIABAX SIBIISIFOTCS BPEIHBIMU?

1-5 Kakas mopdosorus ynpounstomux a3 Hanbosee 3hhexTuBHa B
TIOBBIIIICHHUH JKapOIIPOYHOCTH HUKEIIEBBIX CIUIABOB M OYeMy?

2-1 Kaxkwue cranu OTHOCATCS K MApTeHCUTHOMY Kiaccy? Hazosute
NPENMYIIECTBa U HEAOCTATKU ITHUX CTalleH.

2-2 Kaxwue 37eMeHTH 00pa3yioT B CTANX ycTOHUMBEIE KapOouasl? [laiite
KIacCH(UKanio KapOnIoB B JISTHPOBAHHEIX cTalsax. Kakne kapOuast
GoJiee BEpOSITHBI B PABHOBECHBIX YCIIOBHUSIX B CTPYKTYpE CTallH,
conepxanieit Cru V?

2-3 Ha30BHUTE OCHOBHBIE JIETUPYIOLIHE AJIEMEHTHI U UX POJIb B
aycTeHUTHBIX cTansax. C geM cBs3aHo 3¢ dexkTuBHOE Biusaue Mo u W,
Ti u Nb, Al u Ti Ha >)kapOMPOYHOCTH AYCTCHUTHBIX cTanei? [l gero
BBOJAT HeOobIIME KoaudecTBa B, Y, P3M?

2-4 Yro Takoe MEKKpHUCTALIINTHAS Koppo3usi? HazoBure 0CHOBHBIE
IYTH HMOBBIIIEHHS CTOMKOCTH ayCTEHUTHBIX KOPPO3HOHHO- CTOMKHX
craneit mpotuB MKK. Kakue nerupyroriue 3JeMeHTh Hanboee

3¢ PEeKTHBHEI B ITOIAaBICHAH 3TOTO BU/Ia KOPPO3UH?

2-5 JlaiiTe KIacCU(UKAIIIO IBOMHBIX IUATPAMM COCTOSHHUS JKeJe3a.
OxapakrepusyiiTe pacCTBOPUMOCTh XMMHYECKHX 3JIEMEHTOB B 0L - U Y-
MOIM(UKALNIX JKeTe3a.

3-1 Ucnons3ys auarpammy lleddiepa, onpenenure K KakoMy Kiaccy
cTaneil oTHocsTes creayrouire Mapku craieid: 30X13, 08X22H6T,
09X15H91O.

3-2 Ucnonp3ys nuarpammy llleddaepa, onpenenure Kk kKakoMmy Kiaccy
cTazeit OTHOCATCS cienyromue Mapku craneit: 1X18H11b,
09X16H15M3B, 15X2M®DA.

3-3 Ucnonp3ys nuarpammy llleddiepa, onpenenure Kk KakoMmy Kiaccy
cTajel oTHOCATCS cleayromue Mmapku crajueit: 08X13, 15X11MO,
10X17H13M2T.

4-1 B yem ocobennocTh MCC? Kakyto TepMO0OOpabOTKY K HUM
IPUMEHSIOT?

4-2 Ha30BUTE UCTOYHUKH TOSBICHUS N30BITOYHOTO BOJOPOAA B
peaktopax tuna BBOP. K uemy 310 MoxeT npuBecTn?

4-3 Kakue criocoOBI TIOBBIIICHNS! KOPPO3HOHHBIX CBOWCTB IPUMEHHMBI
k cramu 10XH2MA?

4-4 Yem onacno KPH? KakoB ero mexaHusm u crnoco0s! 00ps0ObI ¢ HUM?
4-5 K kakoMy Kiaccy craiieit otHocurcs cranb Mapku 22K? Kakoi
TepMOOOpPabOTKE ee MOJIBEPTraloT U B KAUeCTBE MaTepraa JIyIsl KaKux
y310B S10Y ucnons3yor?




KM3

Konrponsnas
pabota Ne3

TTK-5-32;TTK-5-
34:T1K-5-33

1-1 Ha3oBuTe pa3HOBHIHOCTH ITPOMBIIIJIEHHBIX TUTAHOBBIX CIIJIABOB.
OxapakTepu3yinTe KaxKIblii BU/I.

1-2 Ha3oBuTe JOCTOMHCTBA U HEJAOCTATKU TUTAHA.

1-3 HazoBute BuAbI TEPMHUIECKOH 00paOOTKH, IPIMEHIEMOH K
TUTAHOBBIM CILJIaBaM.

1-4 JlaiiTe XapaKTepUCTHKY KJIACCU(HUKALINH CIIABOB THTaHA B
3aBHCHMOCTH OT MX (pa30BOTO COCTOSHHS.

2-1 Kakne moaudukanuy upKoHus BbI 3HaeTe? [Ipu Kakux ycroBusax
OHH CYILECTBYIOT B UUCTOM LIUPKOHUU?

2-2 Yto Takoe GppeTHHT-KOPPO3Us IIUPKOHUEBHIX cIu1aBoB? OT dero oHa
3aBucut? Kakne mocieacTBys 3TOro Buga KOPPO3HOHHOTO
MOBPEXKACHUS?

2-3 Yem obecrieurBaeTcs KOPPO3MOHHAS CTOMKOCTD ZT B
KHCIIOpoaocoaepkamux cpenax? [Touemy Bo3mayx sBisiercst Ooliee
arpeccUBHOM cpefoi Mo OTHOLIECHHUIO K Zr, ueM CO2?

2-4 OnuIuuTe NpoLEecchl, MPOUCXOIAIINE IPU KOPPO3UHU ZT B BOAE U
nape. Kakue MeXaHU3MBI IPHBOIAT K POCTY OKCHIHOM TUICHKH?

2-5 Kaxkwue cBo#CTBa IIUPKOHUS CIIOCOOCTBYIOT €TI0 HCII0JIB30BAHHIO B
SIIEPHON MPOMBILUIEHHOCTH, a KaKhe — Ha000poT?

3-1 Yro Takoe «3aMeIJICHHOE THIPUAHOE PACTPECKUBAHUE, KAKOBBI
€ro IPUYUHEI U TOCTEACTBHU?

3-2 Kakne Tpe6OBaHUS HYXKHO BBIIOIHATH IPU O00PE JTETUPYIOMUX
3JIEMEHTOB JUIsl CIUIABOB HA OCHOBE LIUPKOHUS?

3-3 B xakux cruaBax MUPKOHUS TepMOOOpabOTKa CYIIECTBEHHO BIIHSAET
Ha KOPPO3HOHHYIO CTOMKOCTh? Kakoe CTpyKTypHOE COCTOSIHUE
LIUPKOHHUEBBIX CILJIABOB SIBIIsIETCS HanOoJiee KOPPO3UOHHO-CTOHKUM?
3-4 Yto Takoe «paJIualuoHHbIi pocT» upKkoHus? Kakos ero
MexaHn3M? Kak BIHSIOT IpeBapuTeNbHAs IIaCTHYECKas edopMaItis
U (prroeHC HEUTPOHOB Ha CKOPOCTh PaJHalluOHHOTO pocTa?

3-5 Yro Ttakoe HOYNIsipHAst Koppo3usi? KakoBbl MEXaHU3MBI €€
nposiBiieHUs?

4-1 Ocnosnseie qoctronncTBa U Hepoctatku OLK merammos Va u Via
MOATPYII TaOIULIBI XMMUYECKUX JJIEMEHTOB.

5-1 OcHoBHbIe cTaann okucienus tyromiaBkux OLIK meramnos (V, Nb,
Mo).

5-2 Ocobennoctu pacmyxanus TyromnaBkux OLIK meranmos.

5-3 TpeOoBaHUs K 3aIMUTHBIM ITOKPBITHSIM It TyroruaBkux OL[K-
MeTainioB. [IpuBeauTe MPUMEpHI TAKMX MOKPBITHH.

5-4 Kaxwue (a3pl MOXKHO UCIIONIB30BaTh IS AUCTIEPCHOHHOTO
YIIPOYHEHHS CIUIaBOB Ha ocHOBe TyroriaBkux OLIK merannos?

5-5 ®dakropsl, onpeaensomne paaranuonHoe ynpounenue OLK
METAJJIOB TP HEHTPOHHOM OOJTydIeHHH.




KM4

DK3aMeH

IK-5-31;1IK-5-
32;11K-5-33;I1K-5-
34;I1K-5-Y'1

1-1 BausiHuE JIETUPYIOLIUX 3JEMEHTOB Ha TEXHOJIOIMYECKHE CBOMCTBA
JKeJie3a | ero ciu1aBoB. Kakas TepmMooOpaboTKa MpUMEHSIETCSI K CTaIsAM
¢ KapOUIHBIM YIIPOYHEHHEM?

1-2 Tlepeuncnure BUIBI yIPOUHAIOMHUX (ha3 B CTAIAX, IPHBEANTE
npumepsl. Kakoii Buj ynmpouHeHMs! OCYIIECTBISAETCS B CTaIN
04XH35M2BTIOP? Kakyro TepM00OpabOTKY IPUMEHSIIOT K TAHHOMY
KJIacCy cTasyiei?

1-3 Haiite kiaccuuKanuio CTaIsIM U CIJIaBaM, peIHa3HAUYSHHbBIM IS
paboThI pH MOBBIILIEHHBIX U BEICOKUX TeMIiepaTypax. Ha mpumepe
OJTHOM MapK¥ CTaJIM OITUIIHNTE B TEPMOOOPAOOTKH [UIs TaTbHEHIIEeTo
MPUMEHEHUS B YCIOBHUIX BBICOKOH TeMIepaTypsl M KOPPO3HOHHOM
aTMocQepsl.

1-4 TlpuBeauTe mpuMepsl MapOK ayCTEHUTHBIX cTajei. KakoBbl nx
MPENMYINECTBA ¥ HEAOCTATKH M0 CPABHEHUIO C XPOMHUCTBIMH CTAISIMU?
Kakas Tepmo006paboTKa IpHMeHseTCs K ayCTEHUTHBIM CTalIsIM?

1-5 Kakim 006pa3oM MOYKHO BOCCTAHOBUTH CBOMCTBA OOJTY4CHHBIX
nepIUTHBIX cTaneii? Chepsl IpruMeHeHHs B TepMuIecKas o0padoTka
HNEpIUTHBIX cTanell i S0V,

2-1 BO3MO>KHO JIM HCTIONIb30BaHKE aJIIOMHUHUEBBIX CIUIaBOB B SIDY?
Ecnu na, To B Kakux u amus yero?

2-2 Yro takoe CAII? Kakum criocoOoM MOTydaroT 3TOT MaTepuan?

2-3 JlaiiTe kiaccupUKaLUIO aTIOMHUHUEBBIX CIUIABOB, IPUBEANTE
MIPUMEPBI.

3-1 Koppo3noHHBIE CBOICTBA OSPHILTHSL.

3-2 JlaiiTe XapaKkTepUCTHKY cIulaBaM Jlakennod u MaiiTekc.

3-3 BO3MO’KHO JIM HCTIOJIb30BaHUE MarHUEBBIX CIU1aBoB B SIDY? Eciu
J1a, TO B KAKUX PEaKkTopax U B KayecTBe yero?

3-4 Cdepsl npuMeHeHHS OSPHUILTNS U €T0 CIUTABOB B SCPHOM
SHEpreTHKe.

4-1 Kaxue nmporieccsl IpOTEKAIOT IPU CTAPEHUH 3aKaJICHHBIX
HUKEJIEBBIX CIIJIaBOB?

4-2 Kaxue nerupyromue 1eMeHThl HaJo BBOAUTH B Ti u1st morydeHwus
-caBa? TepmMooOpaboTKa 715t JAaHHOTO Kilacca CIJIaBOB.

4-3 Koppo3uOHHBIE CBOICTBA HUKEIIEBIX CILIABOB.

4-4 Koppo31OHHBIE CBOMCTBA TUTAHA U €TO CILIABOB.

4-5 TIpUHIMTIBI JIETUPOBAHUS HUKENEBBIX CIUIABOB B 3aBUCIMOCTH OT
TeMIepaTyphbl KCILTyaTaL|H.

5-1 IIpumecH, yxyalaromue KOppo3HOHHbIE CBOMCTBA LIUPKOHMSL.
KakoBbl Mexanu3mbl ux BiausHusA? Kakue criiaBel HUPKOHUS
npuMeHstoTes s 10Y?

5-2 B Kakux peakTopax U B KaUeCTBE YEro MOKHO UCII0JIb30BaTh
CIUIaBBI TYTOIUIABKUX MeTaiioB? Kakoe TOMIIMBO MpH 3TOM JIy4Iiie
WCTIONB30BaTh?

5-3 Marepuan ans TexHojiorndeckux kananoB PBMK. Onumute ero
CTPYKTYPY U TEPMOOOPaOOTKY.

5-4 Matepuai g o6onodex TB310B BBOP. Ommmmnte ero cTpykrypy
TepMOOOpaboTKy.

5-5 Crioco0 3amyThl CIJIABOB TYTOIDTABKUX METAJUIOB OT OKUCIICHUS Ha
TIpUMeEPe CHITHIUIHBIX TIOKPBITHIA. B KaKUX YCIOBUSX OHH TEPSIOT CBOH
3alIUTHBIE CBOHCTBA?

5-6 Kakwe cruiaBbl HCIONB3YIOTCS B KAYECTBE MaTepraiia 000I0ueK
TBAJIOB B 3apYOEKHBIX PeaKTOpax, aHAIOTHYHEIX BBOP? B uem
OTIIMYHME STUX MATEPUATOB OT OTEUECTBEHHBIX CILIAaBOB?

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

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

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiembie
UHIUKATOPbI

Coneprxanue paboThI

KOMIIETEHIIAHN




P1 Kypcosas pabora na |I1K-5-31;ITK-5- B kypcoBoii paboTe TOIKHBI OBITH CIIEAYIOIINE Pa3/ebl:
TeMy: «AHaiu3 32;I1K-5-33;11K-5- 1 YerpolicTBo peakTopa
npuHIHna padotel U | 34;11K-5-B1;T1K-5- 1.1 Cxema W MpHUHIUI paboThl peakTopa
MaTepHaIoB V1 1.2 Bup romnuBa, 3amMeinTeNs, TEIUIOHOCUTEINS; TEMIIEPaTypa
peakropa ...» TEIUIOHOCHUTEINS Ha BX0JIe/BBIXO/IE, JaBJICHHE TETUIOHOCUTEIS,
TeMIrepaTypa 000JIOYKH TBAJIA, 00BEMHOE SHEPTOBHIICIICHIEC
1.3 Cucrema 3aIlUThl B aBapUHHBIX CUTYaLUAX
2 Marepuans! 11 000JI04eK TBIJIOB, KOPITyca PeakTopa,
naporeseparopa
2.1 XMMHYECKHH COCTaB, CTPYKTYpa, TepMHIecKass o0paboTka
2.2 TexHoOrUs MOIy4YeHUs U3JENNs
23 Mexanuyeckue, KOPpO3UOHHBIE U PaJHallMOHHBIE CBOMCTBA
24 [IpenmyiecTBa ¥ HENOCTATKU 110 CPABHEHMIO C
POCCUICKHMH aHAJIOTaMH
BriBob1
CHuUCOK UCHOIb30BaHHBIX UCTOYHUKOB
HasBanue peakTopa BEITaeTCs peroiaBaTesieM
P2 [IpakTuueckas [TK-5-31 [IpenmyiecTBa 1 HEAOCTATKU Pa3HBIX THIIOB PEAKTOPOB
pabota Nel "Tumst
peakTopoB"
P3 [IpakTuueckast [TK-5-32 Oco0CHHOCTH JIETKUX CITaBoB. OCHOBHBIE chepbl MPUMEHEHHUS JIETKUX
pabora Ne2 "Jlerkue CIUIaBOB B PeaKTOpax
METaJUTbl U X
cruiaBbl"
P4 [TpakTuyeckas [TK-5-34;11K-5-32 Tepmuueckast 00paboTKa cTaliel MepIUTHOTO Kiacca. Pa3bop mpuMepoB
pabota Ne3
"Tepmuueckas
o0OpaboTka cTanei
MepIUTHOTO Kiiacca"
P5 [IpakTuueckas [TK-5-32;11K-5-33 Tumbl yIpoYHEHHs CTallell ayCTEHUTHOTO Kiacca. Pa3oop mpumMepoB
pabota Ne4 "Crammn
ayCTEeHUTHOTO
Kacca"
P6 [IpakTuueckas [TK-5-32;11K-5-34 Tepmuueckasi 00pabOTKa HUKEIEBBIX CILIABOB
pabota Ne5
"HukeneBbie
cruiaBbl"
P7 [IpakTuueckast [TK-5-32;11K-5-VY1 [IpuMeHeHue CI1aBOB IMPKOHUS B pEaKTOpax
pabota Ne6
"[TupkoHUEBEIE
cIuiaBbl”

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeHAIMOHHBIN OHJICT U3 5 TEOPETUUECKIX BOMPOCOB. buieTrl xpansarcs Ha Kadenpe.

HUTY «MHCuC»
KADOEJIPA METAJIJIOBEAEHIA 1 ®U3NKU ITPOYHOCTHU
Kypc «MeTauioBeieHHe pEaKTOPHBIX MaTepPUallOB)

s rpynt MMTM-5-5 (mactutyr MTHMuH) (3 cemectp)

DK3aMeHalUUOHHBIN Ouier Nel

1 BnustHMe IETUPYIONINX 3JIEMEHTOB Ha TEXHOJIOTHYECKHE CBOMCTBA jKee3a U ero criaBoB. Kakast TepMooOpaboTka MpUMeEHSIETCS K
CTaJIsIM ¢ KapOUAHBIM YIPOUYHEHHEM?

2 JlafiTe KIacCU(HUKALIUIO ATFOMHHUEBEIX CIUIABOB, IPUBEIUTE IPUMEPHI.

3 JIOCTOMHCTBA U HEAOCTATKU MarHus U €ro CIUIaBOB.

4 Kakue mpomnecchl IpOTEKAOT P CTAPEHUHN 3aKaJICHHBIX HUKEJIEBBIX CILTaBOB?

5 Ilpumecu, yxyamaromnye KOppo3HOHHbIE CBOWCTBa HUPKOHMS. KakoBbl MexaHU3MbI uX BiIMAHUA? Kakue criaBbel IUPKOHUS
npuMeHstoTes s A0Y?

3aBenyromuii kapenpoi C.A. Huxkynuu




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ikana oueHNBaHUs 3HAHUN O0YUYaAIOMIUXCS HA DK3aMEHe:

O1eHKa «OTIHYHOY - 00yJaroLIUiACs MOKa3bIBaeT ITyOOKHUE, HCUEPIIBIBAIOLIIE 3HAHUS B 00beMe PO JeHHOI TPorpaMMBlL,
YBEpEHHO JACHCTBYET 110 MPUMEHEHHUIO MTOYYCHHBIX 3HAHUH Ha MPaKTHKE, TPAaMOTHO U JIOTHYECKH CTPOHHO H3JIaraeT MaTeprall IIpH
0TBeTe, yMeeT (POpMyIHPOBATH BEIBOIBI U3 H3JIOKEHHOTO TEOPETHIECKOTO MaTepHalla, 3HACT JOMOTHUTETHHO PEKOMEHJOBAaHHYIO
mutepatypy. CTyIeHT BepHO peluni 5 3aJanuii u3 Ouiera.

O1eHKa «X0poLIoy» - 00YJaIOIUHCs MOKa3bIBACT TBEPABIC U JOCTATOYHO IOJIHbIE 3HAHUS B 00bEMe MPOHAECHHOI MPOrpaMMBl,
JIOTyCKaeT He3HAUNTEIbHBIE OIIMOKH ITPH OCBEIICHUH 3aJaHHBIX BOIIPOCOB, IIPABIIIEHO ICHCTBYET 110 IPUMEHEHHUIO 3HAHHH Ha
MpaKTHKe, YeTKO M3naraeT mMarepuan. CTyIeHT BepHO pemI 4 3a1aHus U3 OmiIera.

O1eHKa «yJOBIETBOPUTENBHOY - 00Y4aIOIIUICS MOKa3bIBAET 3HAHUS B 00beMe PONIEHHON POrpaMMBbl, OTBETHI U3/1araeT XoTs U ¢
OITMOKaMH, HO YBEPEHHO HCIIPABIISIEMBIMH TIOCIIE JOTIOJHUTEIBHBIX M HABOSIIIX BOIIPOCOB, MPABIIIBHO JICHCTBYET MO
MPUMEHEHUIO 3HaHMH Ha npakTuke. CTyIeHT BepHO pemiI 3 3aJaHus u3 onera.

O1eHKa «HEYAOBJIETBOPUTENBLHOY - 00YYAIOIIMICS TOMYyCKaeT rpyOble OIMOKH B OTBETE, HE TOHUMAET CYLIHOCTH U3JIaraeMoro
BOIIPOCA, HE yMEET MIPUMEHSATh 3HAHUS HA NIPAKTHUKE, 1A€T HEMONHBIE OTBETHI HA JOMOIHUTENbHBIE U HABOAAIME BONPOchl. CTyleHT
pemmt MeHee 3 3alaHni U3 Onera.

OreHKa «HE IBKay — 00yJarONIUICS Ha SK3aMEH HE SBUIICS.

IIpenonaBatens MOXKET BBICTABUTH JOCPOYHO OLEHKY 3@ KypC CTYJAEHTY, YCIIEIIHO U CBOEBPEMEHHO OCBOUBIIEMY BCIO IPOrPaMMy
Kypca:

oIleHKa "OTIMYHO" MIPH YCIIOBUH CPEIHET0 Oalla Mo KOHTPOJIBHBIM paboTaM He MeHee 4,75 U CZJaHHOW KypcOBOH paboTHI;

OlIeHKa "XOpOoIIo" MpH YCIOBUH CpeaHero Oaa no KOHTPOJIbHBIM paboTaM He MeHee 4 (Ipu oTcyTcTBHHU "3") U cIaHHOH KypCOBOit
padoTHI.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHasi IUTEpaTYypa

ABTOpBI, COCTaBUTENIN 3arnaBue Bubnmoreka WznarenscTBo, roj

JI1.1 |IIponkun H. C. OobecrieueHne 6€301MaCHOCTH OrexkTpoHHas OHMOIHMOTEKA Mocksa: Jloroc, 2012
oOparmieHus ¢
PaaMOaKTHBHBIMHU OTXOJaMH
NPEINPUSITHH SIEPHOTO
TOTUTUBHOTO IHKJIA: yaeOHOe

nocobue
JI1.2 |Enmuuk U. A. OU3NKO-TEXHUYECKHE OCHOBBI | DeKTpoHHas OubnuoTeka Munck: benapyckas HaByka,
SIZIEPHON SHEPTETUKHU: 2017
MoHorpadus
JI1.3 |T'ynses A.I1., T'ynsie | MeramioBezieHue: y4eOHHK bubmmorexa MUCuC M.: Anbsnc, 2011
A A JUIsl BY30B
JI1.4 |Konaues b. A., Enarun | MeTtannoBeaeHue bu6imoreka MUCuC M.: U3n-so MU CuC, 1999

B. U., JIuanoB B. A. | repmudeckast 00paboTka
OBCTHBIX MCTAJIJIOB U CIIJIABOB:
Y4eOHUK [UIs BY30B IO CIIeI.
'MerannoBeeHue U
TepMOOOpaboTKa METAIIOB'

JI1.5 |[3emuxman A. H. Merauryprus TyroIuiaBKux Bbubmmorexa MUCuC M.: Meranmyprus, 1986
PEAKNX METaIoB: Y4eOHHK
JUTS BY30B

JI1.6 | Komuxos A. II., np. TexHoNOTHA M 000PYHOBaHNE Bbubmoreka MUCuC M.: Meramnyprus, 1989

JUIs 00PaOOTKH TYTOILIAaBKUX,
MOPOILIKOBBIX U
KOMITO3HITOHHBIX MaTEePUAJIOB!
VY4eb. mocobue i crie.
'O6pab. MmeTasioB gaBiIeHUEM'

JI1.7 |benombiTeB Muxaun | ®usuka NnpoYHOCTH. AHAIH3 DnexTpoHHas OubIHoTEKa M.: [MHCuC], 2019
OpreBuu MEXaHHYECKNX XapaKTePHCTUK
Mmatepuanos (N 3423): mab.
HPaKTHKYM

6.1.2. lonoHuTeIbHAS TUTEPATypa

ABTOpBI, COCTaBUTCIIN 3armaBue bubimoreka I/I3I[aTeJ'ILCTBO, rona




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI2.1 |3aiines I1. A., Temnopuznyeckne DnexkTpoHHas OubIHOTEKa Mocksa: Texnocdepa, 2017
Oneiinukos I1. I1., XapaKTEPUCTUKU TYTOIUIABKUX
Tayowun M. JI. MaTepHaIoB
TETUIOBBIACIISIFOIINX COOPOK
peakropa AP/l npakTuueckoe
nocobue
JI2.2 | Kopotaes A. /1., JucnepcHoe ynpoyHeHue bubmmoreka MUCuC HoBocubupck: Hayka, 1989
Tromennes A. H., TYTOIIJIaBKUX METAJUIOB
Cyxosapos B. @,
Hynapes E. ©.
JI2.3 | JlaxTun 10. M. Merannosenenue u bubmmoreka MUCuC M.: Meramryprus, 1993
TepMHueckas 00paboTka
METAJUIOB: Y4EOHUK JUIS
MAaIIHHOCTPOUT. U METAJUTYPT.
CIIeII. BY30B
JI2.4 | benos Hukonait MeraioBeeHYE LIBETHBIX OnexTpoHHas OHOIHOTEKA M.: Yueba, 2005
AJlekcaHApOBUY, METaJUIOB. ATTFOMHUHHEBBIE,
AkceHOB AHnipeit MAarHueBbIE U TUTAHOBBIE
AHaTOIBEBUY CIIIaBHI: J1a0. IPAKTHKYM:
yue0. mocobue Ui CTyI. BY30B
crerw. 150105
JI2.5 |Kopnees H. U., O6paboTka JaBjIeHUEM bubmmoreka MUCuC M.: Meramnyprus, 1975
Iles3nep C. b., TYrOIUIaBKUX METAJUIOB U
PasyBaes E. 1., CILIIaBOB
Ewmenbsnos B. b.
JI2.6 | Xamxun Bnanucnas [Ipumenenue merona DnekTpoHHas OuOIHOoTEeKa M.: U3a-so MUCuC, 2008
I'eopruesuu, Hukynus |akycTu4eckoi SMUCCUU NIPU
Cepreii AHaTOJIbEBUY | HCHIBITAHUSAX MAaTEPUATIOB IS
SCPHOM DPHEPTeTHKH: yueO.
nmocobue ISt CTyIl. BY30B,
00y4. o crent. - duznka
METAJUIOB U CIIEL. -
Merannosenenue u
TepMHIuecKas 00paboTka
METaJIOB
JI2.7 |TlanoB Bnagumup CocTaBbl, TEXHOJIOTHS U DneKkTpoHHas OuOIMOoTEKa M.: U3a-Bo MUCuC, 2008
CepreeBuy, Jlonatud | cBOMcTBa MOPOILKOBBIX
Bnangumup OpbeBuu | MaTepuanos i AAEpHOI
TEXHUKU: Kypc JeKUuii: yueo.
nocoOue [yis CTyI. By30B,
00yu. 1o crrer. - [TopomrkoBas
METaJLTyprus,
KOMITO3UIIIOHHBIE MaTepHaIbl,
TTOKPBITHUS
JI2.8 | Koneuxkuii Y. B. CTpykTypa 1 CBOWCTBA Bbubmoreka MUCuC M.: Meramnyprus, 1974
TYrOTUTaBKUX METAIIOB
JI2.9 |Yennokos Bamentun O6mas metamnyprust: Pasg.: bubanoreka MUCuC M.: Yuyeba, 1989
CepreeBuy, EntoTun Padpunupyromas riapka
Bsaecnas IlerpoBuy TYTOIJIABKUX METAJIIOB B
3JIEKTPOHHO-IIy4€BOH IIEUU:
Y4eb. mocobue 1 NpaKT.
3aHATUH C UCIIOJIb30BAaHUEM
OBM pns cryn. cneun. 11.04
JI2.10 |3axapoB A. M., MerannoBeneHne BETHEIX, bu6mmorexka MUCuC M.: Yueba, 1986
3o10TOpEBCKUI PEIKUX U pagHOaKTHBHBIX

Bagum Cemenosuy,
Hosukos Uinbs
W3pusnosuy, ap.

MeTainoB: JIab. mpaxT. s
cryn.crien.0407: Y.2.




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI2.11 |3onmoTopeBckwuii MerannoBeeHne LBETHBIX Bubmorexa MUCuC M.: Yueba, 2000
Bagnm Cemenosuny, MeTajiIoB: Pa3n.:
benos Hukomnaii AJIOMUHUEBBIE CILJIABHI.
AnexcaHapoBUY MerannoBenenue,
MpUMEHEHHUEe, CTaHIaPTHI:
VY4eb. mocobue 11t CTY/I. CIell.
1105
JI2.12 |KomaueB b. A., Emarun | MetamtoBenenue u bubanorexka MUCuC M.: Uzg-Bo MUCuC, 2005
B. 1., JluanoB B. A. | Tepmugeckast 00paboTka
LBETHBIX METAJIJIOB U CILIaBOB:
Y4eOHUK JUTS CTY/I. BY30B CIICII.
'MeTaJsioBeIeHHE U TEPM.
00paboTka MeTanios'
JI2.13 |Yennoxo BanenTun TyronnaBkue METaIIbL. bubanorexka MUCuC M.: U3a-Bo MUCuC, 2011
Cepreesuy, biunkoB | [IpuMenenue u cBoicTBa
Hrops Bukroposuy, TYTOILUIAaBKHX METAIUIOB: KypC
Aunnkud Bsuecnas JeKIui: yaed. mocobue amns
Huxkonaesuy, CTYI. By30B, 00y4. IO HATIp.
Bonxonckuit Anekcet | 150700 - dusnueckoe
OmneroBuu MaTepHaIoBeICHUE
JI2.14 | Huxymun C. A, Kopposzuonnoe bubmarorexka MUCuC M.: U3a-Bo MUCuC, 2013
PoxHoB A. b. pacTpecKHBaHUE MO
HanpsHKEHUEM UPKOHUEBBIX
CILIABOB: MOHOTpadus
JI2.15 |Huxymun C. A, Bananuessbie cruiaBbl 1s bubmarorexka MUCuC M.: U3a-Bo MUCHC, 2014
Borunos C. H., SIIEPHOMN SHEPTETUKHU:
PoxHos A. b. MoHorpadus
6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»
91 |Springer Materials https://materials.springer.com/
32 | Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU https://elibrary.ru/defaultx.asp?
23 Science Direct https://www.sciencedirect.com/
74 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuenb MporpaMMHOro odecneyeHus
I1.1 |Microsoft Office
I1.2 |LMS Canvas
I1.3 | MS Teams
6.4. Ilepeuenb HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |https://e.lanbook.com/ - DeKTpOHHO-OUOIMOTEUHASI CUCTEMA,
N.2 | https://misis.ru/media-library/ - Mexunarexka HUTY "MUCuC",
.3 |http://window.edu.ru/ - nadopmarmonnas cucrema EnnHoe OkHO 1oCTymna K 00pa3oBaTeIbHBIM pecypcaM;
N.4 |http:/lib.misis.ru/links.html - criucox anexTponHsix pecypcos HUTY "MUCuC"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasuauenune OcHarexnne
A-211 JlabopaTopus "MUCTaHIl. paJHoOyIpaBl. J/3Kp., MOHOONOK - 1 1T,
JOKYMEHT-KaMepa, IPOEKTOp MYJIbTUMEIUMHBIA, CUCTEMA
BUJCOKOH(DEPEHLIUM,  JKpAaH  HACTCHHBIH,  KOJUICKIIHS
00pasIoB.,
Mukpockonsl 11 en., TBepgomep”
UuransHbIl 3aI1 KOMIUIEKT y4eOHO# MeOenn Ha 55 MecT uis oOydaromuxcs,

3IIEKTPOHHBIX PECYPCOB

50 K c¢ gmocrynom k HTC «HMuteprer», 3SHUOC
YHHBEPCUTETa 4epe3 JNYHBI kabuHeT Ha maardopme LMS
Canvas, numeH3noHHble mporpamMmmel MS  Office, MS
Teams, ESET Antivirus.




JTro6oit KopIyc | YueOHass ayautopusi JUIsL TIPOBEACHUS | KOMIUICKT ydeOHOW Mebenu 10 36 MecT i 00yJaronuxcs,
Mynbrumenuitnas 3aHATUN JIEKIIMOHHOTO THIIA W/WIM JUIA | MyTbTUMEIUIHOE  00OpyAOBaHHWE, MAarHHTHO-MapKepHas
MIPOBEJCHMS TPAKTUUECKUX 3aHATU: nocka, pabouee mecto mpenonasarens, I[IKc moctymom k
UTC «Untepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha tmiarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

OO0y4eHne opraHu3yeTcst B COOTBETCTBUH € HACTOSIIEH MporpaMMoii. JIeKIuy u npakTHIecKUe 3aHATUS IPOBOAATCS C
UCIIOJIb30BaHUEM KOMIBIOTEPHOH MIPE3eHTaMOHHON nTporpaMmbl PowerPoint. JIekiimoHHbIe 3aHATHS HaLleJICHBI HA U3yYCHHE
CTYJICHTaMH OOIIHX BOIIPOCOB PEAKTOPHOTO MaTEPHAIIOBEACHHSI.

[IpakTHueckne 3aHATHS IPOBOIITCS, B TOM YHCIIE, C Pa300pOM MPaKTHIECKUX BOMPOCOB U MPOOIIEM pealbHOTO MPOU3BOCTBA.
IIpoBeneHue ayqUTOPHBIX 3aHATUI NPeAyCMaTPUBAET HCIONIb30BAHUE B yUEOHOM Kypce aKTHBHBIX U MHTEPAKTUBHBIX TEXHOIOTHIA:
- IPOBEICHHE JIEKIMH C HCTIOIb30BaHNEM HHTEPAKTHBHBIX U MYJIbTUMEIUHHBIX TEXHOJIOTHH (Tpe3eHTanus B popmare MS
PowerPoint);

- HCTIONIB30BaHME NIPU IIPOBEICHUH 3aHITUI CHEeUaTU3UPOBAHHON TabopaTopuy;

- ucrione3oBanue mwiathopmel LMS Canvas 1i1st KOHTpOIISL yCBOSHHS MaTepuara.

Tekymuit KOHTPOJIB, KOHTPOJIEHEIE PAOOTHI M 9K3aMEH ITPOBOAATCS C IENBI0 BEIIBIICHUS MOTYYEHHBIX B PE3YIbTaTe H3ydCHHS
JUCIUIIIMHBI 3HAHUH, HABBIKOB ¥ YMEHUH CTYJCHTOB. [{JIsl TOATOTOBKY K KOHTPOIBEHBIM MEPOIPUATHAM HEOOXOANMO HCIONB30BATh
6a30By10 HH(OPMALUIO, TOTYYEHHYIO BO BpEMsI JIEKIIMIT U MPAaKTUUECKUX 3aHATHUH, a Takke NHOOPMALHUIO, TOTyYEHHYIO IPH
U3y4E€HUU COOTBETCTBYIOIUX Pa3/IeIOB OCHOBHOM U TOMOTHUTENBHON JIUTEPATYphI.

Jlns caMOCTOSITeNTbHOM PaboTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00YYeHHs CTYACHTHI TaKXKe HCTIONIB3YIOT
CrelHanbHble 0a3bl JAHHBIX (IEKTPOHHBIE yueOHUKH) B d1ekTpoHHOM 6ubmoreke HUTY «MUCuCy». CamocrostensHas pabora
CTYJAEHTOB OPraHU3YETCsl U KOHTPOIUPYETCS C MOMOIIBIO 3JIEKTPOHHBIX BEPCHI KOHCIIEKTA JIEKIUI U BOIPOCOB AJIsl CAMONIPOBEPKH
B cpene LMS Canvas, a Taxoke HHINBHIYaJIHHOTO OIPOCa CTYICHTOB BO BpeMs IIPAKTHIECKHUX 3aHATHH U B pe3ylIbTaTe MHCEMEHHBIX
KOHTPOJIBHBIX padoT.

Koncynbranuu no Kypcy mpoBOAATCS ¢ UCIONIB30BaHUEM e-mail U TMYHO B Ha3HAUEHHBIE YaChl KOHCYIbTAIHH.

DK3aMeH SABIISIETCS 3aKITIOYUTENBHBIM 3TaIloM Iporecca popMUPOBaHHUS KOMIIETCHIUH CTYICHTa P U3y4E€HUH AUCIUIIINHEL WIIH
€€ 4yacTu ¥ UMEET 1IeIbI0 IPOBEPKY U OLEHKY 3HAHUI CTYAEHTOB II0 TEOPUU U IIPUMEHEHHIO N10JIy4€HHBIX 3HAHUH, YMEHUH U
HaBbIKOB.

DK3aMeH NPOBOAUTCS 0 PACHHUCaHHIO, CHOPMUPOBAHHOMY y4EOHBIM OT/IEIIOM, B CPOKH, IIPEyCMOTPEHHbIE KaICHIAPHBIM
rpadukom yaeGHOTO mponecca. Paciicanne 5K3aMEHOB JOBOAUTCS O CBEICHHS CTYICHTOB HE MEHEE YeM 3a JABE HEIENH 10 Havyaja
9K3aMeHaNMOHHOH ceccun. 1o qaHHOI qUCIUIIIMHE 3K3aMeH MPOBOIUTCS B MICEMEHHOH (hopMe U CTy[CHTaM Ha 3K3aMeHe
IpeI0CTaBIISIETCsl IPaBO BHIOPATh OAMH U3 OuneToB. IIpu HanucaHNK 3K3aMeHa MOXKHO T0JIb30BaThCA JIEKIIMOHHBIMU 3aITUCSIMU.
JlnmutenbHOCTh 3K3aMeHa cocTaBisaeT 90 MuHyT. [1o HcTeueHnH yCTaHOBIEHHOTO BPEMEHH CTYIEHT JOKEH CAAaTh OUIIET U CBOU
OTBETEHI.

OK3aMeH IPHHUMAETCS MPENoaBaTeaeM - BEAYIIUM JIEKTOPOM. DK3aMeH IMPOBOJUTCS TOIBKO NPH IPEIBABICHHN CTYyAEHTOM
3a4ETHOM KHIDKKH M TIPH YCIIOBUH BBITIOJTHEHUS BCEX KOHTPOJILHBIX MEPOIIPUSTHH U 3aIIUThI KypCOBOM PabOTBI, IPEyCMOTPEHHBIX
y4eOHBIM IIJIAaHOM | paboueil IporpaMMoii 110 N3ydaeMoN TUCIUILTHHE (CBEICHIS GHKCHPYIOTCS JOITYCKOM B BEJIOMOCTH).

J11s1 TOTHOIIEHHOTO M3Y4YeHUS JUCIUILINHEI « MeTaIoBe/ICHHE PEaKTOPHBIX MATEPHATIOBy CTyAEHTaM HEOOXOANMO IIOHUMATh U
AHAJIM3UPOBATH CBSI3b JAaHHOM ANCLUIUINHEI C TPEOOBAHUSAMH K ITOJrOTOBKE MarucTpoB Npoduis MerauioBeJleHHe U TepMUYECKast
00paboTka MeTamioB. CTyIeHTHI JOJKHBI 3HaTh, KAKOE MECTO 3aHMMAET JAaHHas AUCLUIUIMHA B CTPYKTYpE UX 00pa3oBaHMUs, a
Takke, Kakoe 3HaYCHNE MMEIOT 3HAHNUS, OIydeHHbIEC B Pe3yIbTaTe H3YUeHHUS 9TOH JUCIUIUINHEL, IS YCTIEITHOH paboTH B
BBIOpAaHHOM HATPaBICHUH.




