Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy
JlomKHOCTb: ﬂpopeKT@mm&bﬁﬂmF@mmww}i,Oe ABTOHOMHOC oﬁpasonaTe.anoe YupexjaceHue
[Jlata noanucanus: 31.08.2023 12:17:36 BbICILIEr0 00pa30BaHNs

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas nmporpamma TUCHUTLIMHBI (MO )

da30Bble NMpEeBPAIICHUA B MHOI'OKOMIIOHCHTHBIX

CUCTEMAaXxX
3akperuieHa 3a rmojpasieieHieM Kadenpa 06paboTKi METaIOB NaBICHUEM
Harmpasnenue noarotroBku 22.04.02 METAJUIYPI'UA
Ipoduins HedopmarmonHast 06paboTKa METAIJIOB U CIUTABOB
Kpannopuxamus Maructp
Dopma o0ydeHns O4YHasA
OO01mmast Tpy10EMKOCTh 33ET
Yacos no yueOHOMY IIIaHYy 108 ®DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIE: 9K3aMeH 1
ayAUTOPHBIE 3aHATHU 34
caMocCTosITeNIbHAs paboTa 38
4acoB HAa KOHTPOJIb 36

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypee>) HUroro

Henens 18

Bun 3anaruit VI PII v PII

Jlexuu 17 17 17 17
ITpakTuueckue 17 17 17 17
Uroro ayn. 34 34 34 34
KonrakTHas pabota 34 34 34 34
Cam. pabora 38 38 38 38
Yacel Ha KOHTPOJIb 36 36 36 36
HTtoro 108 108 108 108




IIporpammy coctaBuin(u):

xmHu, ooyenm, Haymosa Eezcenus Anexcandposua;omu, npogpeccop, benos Huxonau Anexcanoposuu

Pabouas mporpamma

da3oBble npeBpameHuss B MHOTOKOMIIOHEHTHBIX CUCTEMAX

Pazpaborana B coorserctBun ¢ OC BO:

CaMOCTOSITETFHO YCTaHABIMBAEMBIH 00pa30BaTeNbHBIN CTAHAAPT BBICIIET0 00pa3oBaHus - Marucrparypa denepaasHoe
roCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE yUpekIeHNE BhICIIEro oopa3oBanus « HalmoHanbHBINH UCCIEN0BATEILCKUN
texHosnoruueckud yausepcurer « MUCuCy» no Hanpasnenuro noarotosku 22.04.02 METAJUTYPTUSA (npukas ot 05.03.2020 1. Ne
95 0.8.)

CocraBiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:

22.04.02 Metamnyprusi, 22.04.02-MMT-23-7.plx TedopmarimonHas 00paboTka METAIIIOB U CIUTABOB, YTBEPKICHHOTO Y YSHBIM
cosetoM HUTY MUCHC B coctase coorerctBytomeit OITIOIT BO 22.06.2023, npotokon Ne 5-23

VYrBepxaena B cocrase OIIOII BO:

22.04.02 Meramnyprusi, ledopmarimonHas 00paboTka METAJIOB | CILIABOB, YTBEepxkIeHHON Y4eHbM coBetom HUTY MUCHUC
22.06.2023, npotokou Ne 5-23

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa o6pabdoTku MeTaN10B 1aBIeHHEM

[Tporokoin ot 17.05.2022 r., Ne§

PyxoBoauTens noapaszaenenus Anenienko A.C.



1. HEJIX OCBOEHUA

1.1 | Ha OCHOBE COBPEMEHHBIX IIPECTABICHNI MaTepPHUaIOBEACHNS 1 TEPMOIMHAMUKH HAYIUTHCS aHATU3UPOBATH (ha30BbIC
IIPEBPALLECHUS B MHOTOKOMIIOHEHTHBIX CUCTEMAX, B TOM YHUCJIE IPUMEHUTENIBHO K IIPOMBIILICHHBIM CIIJIaBAM

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.03

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIee:

2.2.1 |Mertoapl U HHCTPYMEHTHI OEPEXITMBOT'O TPOU3BOICTBA

2.2.2 | MozaenupoBaHue TEXHOIOTHYECKHUX MPOLECCOB

2.2.3 |IlnaBKa ¥ JINThE METAJIJIOB U CILUIABOB

2.2.4 |Pa3paboTka u peanu3anus NpeanpUHIMATEIbCKUX ITPOSKTOB

2.2.5 |CmnaBsl ¢ HaMATBIO (POPMEI

2.2.6 |IloaroroBka K MpoIeAype 3alIUTHI U 3aIIUTA BHITYCKHON KBaIH()UKAIIMOHHON PaboTHI

2.2.7 |IIpepnumninoMHas paKTHKA

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-1: Cioco6HOCTH NPOBOAUTh HAYYHO-HCCJIEAOBATEIbCKHE H ONMBITHO-KOHCTPYKTOPCKHE Pa3padoTKU NP UCCTeT0BAHUM
CaMOCTOATCJIBHBIX TEM

3HaTh:

ITK-1-31 IpuHnmns! aHamu3a $Ga3oBOro cocTaBa MHOTOKOMITOHEHTHBIX CIIABOB C HCIOJBE30BaHUEM IpadHYeCKUX H300paXKeHUH
JUarpaMM COCTOSTHHS

OIIK-3: CniocofeH y4acTBOBAaTH B YIIpaBJeHUH NPO(ecCHOHATbHOI 1eITeJIbHOCTBIO, HCIOJIB3Ys 3HAHUA B 00J1aCTH
CUCTEMbI MCHE’KMEHTA KaYe€CTBA, IPUMEHATDH 3HAHUE JKOHOMUYECKHUX, OPraHU3allMOHHBIX U YIIPAaBJCHYECKHUX BONIPOCOB,
TaKHX KaK: yIpaBJeHHEe MPOeKTAMH, PHCKAMHA U H3MeHEeHHSIMH

3HaTh:

OIIK-3-31 IMpurnumns! aHanu3a $pa30BOro coCTaBa MHOTOKOMITOHEHTHBIX CIUIABOB C HCIIOJIB30BaHUEM I'papUIecKIX H300paKeHHH
JrarpaMM COCTOSHHS

IIK-1: CnocooHOCTD MNPOBOIUTHL HAYYHO-UCCIECA0BATEIbCKHE U ONIBITHO-KOHCTPYKTOPCKUE p23p360TKl/l pu UCCJIe10BaAHUN
CaMOCTOATECJIBbHBIX TEM

YMmerb:

[K-1-¥Y1 Ananu3upoBath (ha30BbIi COCTaB MHOTOKOMIIOHEHTHBIX CILIABOB C HCIOIb30BaHUEM TpadUuecKux H300pakeHuit
JMarpaMM COCTOSIHUS

OIIK-3: CnocoGen yuacTBOBaTh B YIPaBJIeHMH NPO(ecCHOHAIBHOI 1eATeTbHOCTBIO, HCTIOJIb3YS 3HAHNUS B 00J1aCTH
CHCTeMbI MEHEUKMEHTa Ka4ecTBa, MPUMEHSATh 3HaHHe YKOHOMHUYeCKHX, OPTaHN3aLHOHHBIX H YIPABJIEHYECKHX BONMPOCOB,
TAKHX KaK: ypaBJeHUe NPOEKTAMHU, PUCKAMH U N3MeHEHUIMH

Ymerb:

OIIK-3-Y1 Ananm3upoBath (a30BBIil COCTAB MHOTOKOMITOHEHTHBIX CIUTAaBOB C UCIIOB30BaHUEM I'papIecKUX H300pakeHHH
JarpaMM COCTOSIHUS

IIK-1: Cioco0HOCTL NPOBOJUTE HAYYHO-HCCJIE0BATEIbCKUE H ONIBITHO-KOHCTPYKTOPCKHUE Pa3padoTKH NPH HCCIe0BAHUM
CaMOCTOSITEJIbHBIX TeM

Baanernb:

[IK-1-B1 Meroaukoii pacuera ¢a30BOro cocraBa MHOTOKOMITOHEHTHBIX CIUTaBOB B rporpamme Thermo-Calc

OIIK-3: Cnoco0eH y4acTBOBAaTh B YIIPaBJeHUH NPO(ecCHOHATBbHOI 1eTeJIbHOCTBIO, MCI0JIb3Ys 3HAHUA B 00J1aCTH
CHUCTeMbl MeHeI)KMeHTa KauyecTBa, NPUMEHSITh 3HAHME IKOHOMHYECKHX, OPraHU3ALMOHHBIX H YIPaBJIeHYeCKHX BONIPOCOB,
TaKUX KaK: YIpaBJieHHEe MPOeKTaAMH, PUCKAMH M N3MeHEeHHAMHU

Baagernb:

OIIK-3-B1 Meroaukoii pacuera (ha3oBOro coctaBa MHOTOKOMITOHEHTHBIX CIUIaBOB B porpamme Thermo-Calc

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BH 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble

KOMIICTeHIUH pecypcsl padoThI



Paspea 1. 1. Tpoiinbie
CHCTEMBI

1.1

N300paxenune cocraBa
TPOMHBIX CILUIABOB Ha
KOHIIEHTPAI[IOHHOM
TpeyronbHuke. [IpaBuio
pBIYara M IeHTpa TSHKECTH
TpeyronbHuka. TpoiiHas
CHCTeMa C HEeMPEephIBHBIMU
psAlaMHU SKUIKUX U TBEPABIX
pactBopoB. M3oTepmMudeckue
U TIOJIUTEPMHUYIECKHUE
paspe3bl. /Jlex/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

1.2

N3006paxenune cocraBa
TPOMHBIX CIUIaBOB Ha
KOHLICHTPAILlHOHHOM
TpeyrosibHuKe. [IpaBuio
pbluara M IeHTpa TSKECTH
TpeyronbHuka. TpoiiHas
CHCTEMa C HEeMPEPhIBHBIMH
psAIaMHU SKUIKUX U TBEPABIX
pactBopoB. M30Tepmudeckue
U TOJIUTEPMHUUECKHE
paspessl. [TonroroBka kK
KOHTPOJIbHOI pabore. /Cp/

OIIK-3-31
OIIK-3-V1

J1.1
JI1.2J12.1

1.3

Ananm3 (a30BBIX pearbHOI
TPOMHOM CUCTEME C
HEIPEPBIBHBIMH PSIaMH
JKUIKHUX U TBEPIbIX
pactBopos. /ITp/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
1-B1

J1.1
JI1.2J12.1

1.4

Ananm3 (a30BbIX peanbHON
TPOWHOH cucTeme ¢
HETIPEPBIBHBIMU PAIaMU
KHIKUX U TBEPIBIX
pactBopoB. [loaroroska k
KOHTpOJIbHOI# padore. /Cp/

OIIK-3-31
OIIK-3-Y1

Jd1.1
JI1.2J12.1

1.5

Tpoitnas cucrema c
MOHOBapHUaHTHBIMHU
IBTEKTHYECKUM U
MEPUTEKTUIECKUM
paBHOBecusiMu. PazoBbie
MPEBpAICHNUS B CIIJIaBaX.
N3orepmuueckue u
MOJIUTEPMUYECKUE
paspe3bl. /Jlex/

OIIK-3-31
OIIK-3-V1

J1.1
JI1.2J12.1

1.6

Tpoiinas cucrema ¢
MOHOBAapUaHTHBIMU
IBTEKTHUYECKUM U
NEPUTEKTUIECKUM
paBHOBecusiMu. Pa3zoBbIe
MpEeBpAaIEeHUs B CIIJIaBax.
H3zorepmudeckue u
MOJUTEPMUYECKUE Pa3pe3bl.
IloaroroBka Kk KOHTPOJIBHOU
pab6ore. /Cp/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1




1.7

Tpoiinas cucrema ¢
HOHBapHaHTHBIM
HBTEKTHYECKAM PABHOBECHEM
C OTCYTCTBHEM
PacTBOPUMOCTH B TBEPIOM
COCTOSIHUH U C TIEPEMEHHOM
PacTBOPHMOCTEIO B TBEPAOM
coctosiHuu. PazoBbie
MIpEBpALLECHHUS B CIIJIaBax.
U3orepmuueckue u
HOJTATEPMUIECKHE

paspessl /Jlex/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

1.8

Tpoitnas cuctema c
HOHBapHUaHTHBIM
3BTEKTUYECKHM PaBHOBECHEM
C OTCYTCTBUEM
PacTBOPUMOCTH B TBEPIOM
COCTOSIHUY U C NIEPEMEHHON
PacTBOPUMOCTBIO B TBEPAOM
coctossHuH. Pa3oBbIe
MpeBpalleHNs B CIUIaBaXx.
W3orepmuueckue u
MOJTUTEPMUYECKUE Pa3pe3bl.
IToaroroBka Kk KOHTPOJIBHON
pabore. /Cp/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

1.9

AHanu3s (a3oBbIX
IIPEBPALCHUN B peaabHOI
TPOIHOM cucTeMe ¢
HOHBapHAHTHBIM
IBTEKTHICCKUM
pasroBecueM. /TIp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-B1

J1.1
JI1.2J12.1

1.10

AHanu3 ($ha3oBbIX
IIPEBPALLEHUH B peabHOI
TPOMHOM CUCTEME C
HOHBapHaHTHBIM
IBTEKTUYECKUM
paBHoBecueM. [loaroroska
KOHTPOJIBbHOI pabore. /Cp/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

Tpoiinas cucrema c 1BOIHOM
WHKOHIPYIHTHO IUIaBSLIEHCS
TIPOMEXYTOUHOH (azoif
MOCTOSIHHOTO COCTaBa U
HOHBapHaHTHBIM
NEPUTEKTUIECKUM
paBHOBecueM. Da3oBbie
MpEeBpAaIeHHUs B CIIJIaBax
Wzotepmuyeckue u

MO TEPMUICCKHE

paspessl. /Jlex/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

1.12

Tpoiinas cucrtema ¢ 1BOMHON
WHKOHTPYIHTHO IUIaBSALICHCS
MIPOMEKYTOUHOM (ha3oi
IOCTOSIHHOTO COCTaBa U
HOHBapHaHTHBIM
NEPUTEKTUIECKUM
paBHOBecueM. Da3oBbie
MPEBPALICHUS B CIUIaBaX
Uzotepmuyeckue u
MOJIUTEPMUYECKUE Pa3pe3bl.
INonroroBka Kk KOHTPOJIBHOM
pabore. /Cp/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1




Ananms ($ha3oBbIX
MpEBPAIICHUI B peaqbHON
TPOMHOM CUCTEME C
MPOMEKYTOUHBIMH (ha3aMu U
HOHBapHAaHTHBIM
HNEPUTEKTUIECKUM
paBHOBecueM. KonTponbHas
pa6ora Nel /TIp/

OIIK-3-31
OIIK-3-Y1

J1.1
JI1.2J12.1

KM2

1.14

Ananu3 ($a3zoBbIX
MpEBPAIICHUI B peaJbHON
TPOMHOM CUCTEME C
IPOMEKYTOUHBIMHU (ha3aMu U
HOHBapHaHTHBIM
NEPUTEKTUIECKUM
paBHoBecueM. [loaroroska
KOHTpOJIBbHOI padore. /Cp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

J1.1
JI1.2J12.1

P1

Pasnen 2. 2. YerBepHble H
0oJ1ee C105KHbIE CHCTEMbI

2.1

W3o0pakenne cocTaBa
YETBEPHBIX CILUIaBOB H
(haz0oBBIX paBHOBECUH B
TBEPJIOM COCTOSTHHH Ha
KOHIICHTPAIIHOHHOM
TpEyroJbHUKE B 00JacTH
OCHOBHOT'O KOMIIOHEHTA.
IToctpoenue
M30TEPMHUIECKUX Pa3pe30B.
KBazutpoiinsie

ceuenus. /Jlex/

OIIK-3-31
OIIK-3-V1

J1.1
JI1.2J12.1

2.2

I'padmuecknit anamms
(ha3oBBIX paBHOBECHH B
YETBEPHBIX CUCTEMAaX B
TBepoM cocTosiauu /TIp/

OIIK-3-31
OIIK-3-V1

J1.1
JI1.2J12.1

P2

23

W3o0paxeHne cocTaBa
YEeTBEPHBIX CIUIABOB 1
(ha30BBIX PaBHOBECHIA B
TBEPJOM COCTOSIHUM Ha
KOHIICHTPAI[HOHHOM
TpEYroJbHUKE B 00JacTH
OCHOBHOT'O KOMITOHEHTA.
[Toctpoenne
M30TEPMHUIECKUX Pa3pe30B.
KBa3urpoiinele ceueHus.
I'paduyeckuii anammus
(ha3oBBIX paBHOBECHH B
YEeTBEPHBIX CUCTEMaX B
TBEPJOM COCTOSIHUH.
MOJIrOTOBKA K KOHTPOJIbHOM
pabore. /Cp/

OIIK-3-31
OIIK-3-V1

J1.1
JI1.2J12.1

2.4

I'padmuecknit anamms
(haz0BBIX MpEBpaLICHUH B
4ETBEPHOI cHCTEME C
HOHBapHAHTHBIM
IBTEKTHYECCKUM
npespanieaueM /I1p/

OIIK-3-31
OIIK-3-Y1

Jd1.1
JI1.2J12.1

P3

2.5

I'paduyeckuii ananmus
(ha30BEIX ITpEBpAICHNUIT B
YETBEPHOU CUCTEME C
HOHBapHaHTHBIM
NEPUTEKTUIECKUM
IIPEBPALLCHUEM.
Konrponbnas pabota
Ne2 /TIp/

OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

J1.1
JI1.2J12.1

KM3




Pa3nen 3. 3. Pacuernnle
MeTO/Ibl AHAJIU3A
MHOTOKOMIIOHEHTHBIX
cucTemM

3.1 JlarpaMmsl TH U Oostee OIIK-3-31 J1.1
KOMITIOHEHTHBIX CUCTEM. OIIK-3-Y1 JI1.2J12.1
AHanu3 U30TepMUUECKUX U
MOJTUTEPMUIECKUX PA3PE30B.
Juarpammbl oTOKaA.
IIpumeps! peanbHbIX
(ha30BBIX qHarpaMm
MHOTOKOMIIOHEHTHBIX
cucreM. /Jlex/

32 I'eomeTpuueckas OIIK-3-31 J1.1
TepMoTuHaMuKa. /JIex/ OIIK-3-V1 JI1.2J12.1

33 Pacuer ¢a30BbIX paBHOBECHIA OIIK-3-31 J1.1
C IIOMOIIIbIO POTrpaMMBbl OIIK-3-Y1 IIK JI1.2J12.1
Thermo-Calc /JIex/ -1-B1

34 PacuerHblil anHanus B OIIK-3-31 J1.1 KM4
nporpamme Thermo-Calc OIIK-3-V1 JI1.2J12.1
pEanbHbIX AUarpaMM OIIK-3-B1 IIK-
COCTOSIHUSI TPOMHBIX U 1-B1
YETBEPHBIX CHCTEM C
HOHBapHaHTHBIMH
IBTEKTUYECKUMU U
MEPUTEKTUIECKUMHU
MPEBpAICHUSMH.
KonTponsras paborta
Ne3 /TIp/

35 PacuerHblit aHamu3 B OIIK-3-31 J.1 P4
nporpamme Thermo-Calc OIIK-3-Y1 IIK JI1.2J12.1
peanbHBIX JUarpaMm -1-Bl1
COCTOSIHUS TPOMHBIX U
YETBEPHBIX CUCTEM C
HOHBapHaHTHBIMH
IBTEKTUYECKUMH U
MEPUTEKTUIECKUMHU
MpEeBpaIICHUSIMH.
ITonroroBka Kk KOHTPOJIBHOU
pabore. /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe Ipoepsembie
KM P HHIIMKATOPBL Bompocs! 11 oArOTOBKU
KOMIIETEeHLIU I
KM1 DK3aMeH OIIK-3-31;0I1K-3- 1. Yto npencrasisier co00ii KOHIIEHTPAIIMOHHBIH TPEYTOJLHUK?
V1;0IIK-3-B1 2. KakumM cBoiicTBaM 00J1aAa0T CIIaBbl KOHLEHTPALIMOHHOTO

TpeyroabHuka A—B—C, cocTaBbl KOTOPBIX pacroa0KeHbl Ha OJHOMI
IpsSMOi, apajienbHoi ctopone A—C?

3. Kakum cBoiicTBaM 00JIaAal0T CIIaBbl KOHIIEHTPAIIMOHHOTO
TpeyronabHuka A—B—C, cocTaBbl KOTOPBIX pacroI0KeHbI Ha OJHOI
npsMOii, ucxonsiueil u3 Bepmnnsl C?

4. B ueM 3aKkmo9aeTcs MPaBUIIO phluara MPUMEHUTENEHO K TPOHHBIM
cucremMam?

5. B 4em 3axmtouaercs MpaBUIIO LIEHTPA TSKECTH TPEYTONbHUKA?

6. Uto mpencTaBiseT co0o0if mpocTpaHCTBEHHAs AUarpaMma TPOHOH
CHCTEMBI?

7. Kak B TpolfHOM CIJIaBe IIEPEBECTH MacCOBBIE MIPOLIEHTHI B aTOMHbIE?
8. Kak B TpoifHOM cIITaBe IepeBecTH aTOMHBIE IPOIICHTH B MacCOBEIE?
9. ITouemy MaccoBbIe 1 0OBEMHBIE TOMH (ha3 OTIMYAIOTCS APYT OT
apyra?

10. Eciin maccoBast nostst ha3bl ¢ HaMOOIbIIEH NIOTHOCTHIO paBHa 2
Mac.%, TO B KaKyl0 CTOPOHY Oy/JeT OTIIHMYaThCs 3HaUeHHE ee 00bEeMHON




noaun?

11. Yto npeacTaBisioT co00# MOBEPXHOCTU TUKBHIYCA U CONUAYyCa
JIMarpaMMBbl COCTOSTHUSI TPOMHOMN CHUCTEMBI?

12. Yto mpexncTaBisieT co00i MPOESKIHUs IPOCTPAHCTBEHHOM
JMarpaMMbl TPOMHON CHCTEMBI?

13. TTouem Ha mpaKTHKE peaabHble JHarpaMMBbl COCTOSIHUSI TPOMHBIX
CHCTeM M300paXkaeT B BUJIE IBYMEPHBIX PHCYHKOB, a HE
MPOCTPAHCTBEHHBIX (M30METPUIECKUX)?

14. CkombKO KPUTHYECKUX TOUEK COAEPIKUT KPUBAs OXJIAXKICHHS
TPOMHOTO CIUIaBa CHCTEMBI HEOTPAaHHIEHHOH pPacTBOPHMOCTHIO B
TBEPAOM U KHUIKOM COCTOSHHUNU?

15. KakoBa BapMaHTHOCTb PEaKIMU KPUCTAUIM3ALUN TPOHHOIO CIUIaBa
CHCTEMBI HEOTPAHWYEHHOM pPacTBOPHMOCTBIO B TBEPIOM U JKHJIKOM
COCTOSIHUU?

16. Yto mpexncrapmsieT co00i H30TepPMHUYECKUE U TOTUTEPMUIECKIE
paspes3bl TPOWHOM Tuarpammbi?

17. Yto npexncrasister coboit koHoma? MoKHO JTi ee IToKa3aTh Ha
MOJUTEPMUYECKOM pa3pe3e TPOMHOU 1uarpaMmsl?

18. M0oHO J11 Ha OJUTEPMUUECKOM pa3pe3e TPOHHOM TuarpaMmsl
OIIPEJIEIINTh COCTaBHI (a3, HaXOASIINECS B PABHOBECHH B ABYX(ha3HOM
obmactu? I[Mouemy?

19. MOXHO 1T Ha H30TEPMHUUYECKOM pa3pe3e ONPEHeNUTh COCTABHI (a3,
HaxoJsIuecs B paBHOBECHH B IBYX(a3HOI obnactu?

20. CKOIBKO NOBEPXHOCTEN COAEPIKUT JUarpaMma COCTOSIHUSL TPOHHON
CHCTEMBI C HEOTPAaHIMUYCHHOH PAaCTBOPHUMOCTBIO B XKHUAKOM COCTOSTHHHU U
OTCYTCTBHEM B3aUMHOM paCTBOPHMOCTH BCEX KOMIIOHEHTOB B TBEPAOM
COCTOSIHUU?

21. MoHO 11 Ha U30TEPMUUECKOM Pa3pe3e ONPEAEIUTh
OTHOCHTEIIbHBIE BECOBBIE KOIMYECTBA (a3, HAXOAAIINECS B PABHOBECHU
B Tpex(dasHoii obmactu?

22. CKOIBKO KPUTHIECKUX TOYECK COJCPIKUT KPUBAs OXJIAXKICHHS
TPOIHOM CIlIaBa CHCTEMBI C HEOTPAHUYEHHON PAacTBOPUMOCTBIO B
JKHJKOM COCTOSIHHM M OTCYTCTBHEM B3aUMHON pacTBOPHMOCTH BCEX
KOMIIOHEHTOB B TBEPIOM COCTOSIHUHM, €CIIH €r0 (PUrypaTHBHAs TOUKA
HAaXOIWTCS Ha IBTEKTHYECKOH ImoyuTepme?

23. Yto mpexacTapisieT co00i KOHOAHBIN TPEYTOIbHUK?

24. Yto npeacTapisieT coO0M JTHHEHYaThle TOBEPXHOCTH CONbBYCA
TPOMHON THarpaMMBI 3BTEKTHIECKOTO TUIIA C IEPEMEHHON
PacTBOPUMOCTEIO B TBEPAOM COCTOSIHUH ?

25. B yeM cOCTOUT HOHBapHaHTHAsI IBTEKTUYECKAsl PEAKLUs B TPOMHBIX
craBax?

26. Kakoe MakcHMabHOE YHCIIO (ha3 MOKET HaXOMUTHCS B PABHOBECHHU
B TPOIHBIX CIUIaBax?

27. Kak n300paatoT COCTaBbl TPOWHBIX CIJIABOB Ha
KOHIICHTPAIIMOHHOM TPEYTOJIbHUKE YETBEPHOH CHCTEMBI?

28. Kak n300paxaroT cOCTaBbl YCTBEPHBIX COCAUHEHUH Ha
KOHIIEHTPAIIUOHHOM TPEYTOJIbHUKE YETBEPHOH CHCTEMBI?

29. Kakoe MakcuMalibHOE YUCITO (ha3 MOXKET ObITh B YETBEPHOM CIliaBe?
30. Kaxkotii reomerpudecknii 00pa3 B IPOCTPAHCTBE MPEACTABIAET
geThIpex(a3Has 00IaCTh YETBEPHOU CUCTEMBI IIPU TOCTOSHHOI
Temmeparype?

31. Mokert 1 TpaHHIia YeThipex(Ha3Hoi 001acTH Ha H30TSPMHUUECKOM
paspese 4eTBEepHOH [uarpaMMbl OBITh KPUBOIT?

32. Yro mpencrasisieT coboil momuTepMuyeckas AuarpaMma 4YeTBepHON
CHCTEMBI?

33. YT0 npeAcTaBIAIOT COO0H TOUKM HA IMTOJUTEPMHUIECKON TrarpaMMe
YEeTBEPHOW CHCTEMBI?

34. Yto npeAcTaBIsIOT COO0M TMHUN HA MOTUTEPMHUUYECKON Auarpamme
YETBEPHOH cuCTEMBI?

35. B ueM COCTOUT HOHBAPUAHTHASI 9BTEKTUYECKAsl PEAKIUs B
YEeTBEPHBIX CIUIaBax?

KM2 KonTponbHast OIIK-3-31;0I1K-3- | ImarpamMMa cOCTOSTHUSI TPOMHOMN CHCTEMbI C HOHBAPUAHTHBIM
pabota Nel Vi ABTEKTUYECKHUM IPEBPALICHHEM
KM3 Konrponbnas OIIK-3-31;0IIK-3- | IuarpaMma cOCTOSIHUS TPOMHOM CUCTEMBI C HOHBAPHAHTHBIM

pabota Ne2.

V1

MNEPUTCKTUUCCKUM ITPECBPALICHUEM




KM4 KonrponbHas OIIK-3-31;0I0K-3- | luarpaMma COCTOSIHUSI YETBEPHOH CHCTEMBI C HOHBAPHAHTHBIM
pabota Ne3 Y1 9BTEKTUYECKUM TIpEBpalllEHUEM
5.2. Ilepeyenn padoT, BbINOJIHsAEMbIX 10 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Haspamue IIpoBepsiembie
UHIUKATOPbI Coaepxanue padboThl
paboTsI paboTsI N
KOMITCTEHIIHH
P1 Homamnee 3aganue | OIIK-3-B1;I1K-1- Ananu3 (ha30BbIX MPEBPAILCHUI B PEATbHBIX CIUIABAX TPOMHBIX CHCTEM
No 1. B1;0IIK-3-Y ;IIK-1 |c 0061acThio HEOTPaHUUECHHON PACTBOPUMOCTH B TBEPAOM COCTOSIHHHU.
DA
P2 Homamnee 3aganue | OIIK-3-B1;I1K-1- Ananm3 (ha30BbIX IPEBPAIICHU B PEaTbHBIX CIUIaBaX TPOHHBIX CHCTEM
Ne 2. B1;0IIK-3-Y ;IIK-1 |c HOHBapHaHTHBIM YBTEKTUYECKUM MPEBPAILIECHHEM.
-Vl
P3 Jomamnee 3ananue | OIIK-3-B1;IIK-1- AHanu3 (ha3oBBIX MPEBPANICHUN B PEabHBIX CILIaBaX TPOWHBIX CHCTEM
Ne 3. B1;0IIK-3-Y1;IIK-1 |c HOHBapUaHTHBIMH 3BTEKTUYECKUMU U IEPUTEKTHUECKUMHU
-yl IIPEBPALICHUSAMM.
P4 Jomamnee 3ananue | OIK-3-B1;ITK-1- KonuyectBenHslii aHanu3 peaqbHbIX (Ha30BBIX JHArpaMM

Ne 4

B1;0IIK-3-V1;IIK-1
-Vl

MHOTOKOMIIOHEHTHBIX CHCTEM € MCIIOJIb30BaHMEM TporpamMmbl Thermo-
Calc

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

Tunossie BOITPOCHI, UCTIOJIB3YEMBIC B OK3aMCHAIUOHHBIX ouerax

1.

NS oA B

C ucnonb3oBaHUEM TpaUIecCKOro M300pakeHus AUarpaMMbl COCTOSTHUS TPOitHON cucteMbl A-B-C ¢ HOHBapHaHTHBIM
HBTEKTHYECCKUM IPEBPAIICHHEM IIOCTPOUTH KPHBYIO OXJIXKICHHUS 3aJaHHOTO CIUIaBa X M3 )KHUAKOI 00IacTh 10 KOMHATHOH
TeMIIepaTypbl, yKa3aB BCE PEAKIUU U COCTaBHI (a3.
HapucoBarb cTpykTypy ciuiaBa X IpH KOMHATHOH Temmeparype, yka3aB (a3bl U CTPYKTYPHBIE COCTABIISIOIIME.
I'paduueckn OLEHUTH OTHOCHTENbHBIC BECOBBIC KOMMUecTBa (a3 B cIuiaBe X MPH KOMHATHOM TeMIIeparype.

OLEHUTh KOJIMYECTBO TPOMHOM 3BTEKTHKH B CILIaBe X.

IMocTpouTs HM30TEpMUUECKUIl pa3pe3 MpH 3aJaHHOW TeMIlepaType, yka3aTb Bce (ha30BbIe 0OTACTH.

ITocTpouTts monurepMuueckuil paspes Mpu 3aJaHHON MOCTOSHHOW KOHIIEHTPALUK OJHOTO U3 KOMIIOHEHTOB, YKa3aTh BCE

a30BbIC 00JIACTH.

OreHuTh cocTaB MEPBOI KAIUIM KUAKOCTH IIPH HarpeBe CiiaBa X




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

OreHka 0CBOEHHS AUCIUILUTUHEI IPOBOAUTCS 110 Pe3yIbTaTaM TPeX KOHTPOIBHBIX PaOOT U YEeThIPEX MOMAIIHUX 3aJaHUH

Kontponbhas padota Nel. /lnarpamma cOCTOSIHUSI TPOWHOW CHCTEMBI ¢ HOHBAPUAHTHBIM YBTEKTUYCCKUAM MPEBpAICHHEM

Tunossle BOpoCHI

I. C ucnonb3oBaHue TpaguUecKoro M300pakeHusI JUarpaMMbl COCTOSTHHUSI TPOMHOM CUCTEMBI C HOHBapHAaHTHBIM
9BTEKTUUYECKUM IPEBpallleHUEM HapUCOBATh MOCTPOUTH KPUBYIO OXJIaXKACHUS 3a/laHHOrO ciutaBa | (yka3aTb peakluu), HapucoBaTh
€ro CTPYKTYPY ITPH KOMHATHOH TeMIIepaType U ONpPEIeIUTh OTHOCUTEIBHOE BECOBOE KOJIUIECTBO (a3bl 3aJaHHON (a3bl.

2. IMocTpouTs KPUBYIO OXTAXKICHUS 3aJaHHOTO CIUIaBa 2 (yKa3aTh PEaKIUH), OMpPEAEIUTh OTHOCHTEIHHOE BECOBOE
KOJIMYECTBO TPOMHOUN IBTEKTUKH

3. ITocTpouTh U30TEPMHUUECKOE CEUCHHE TPU 3aJlaHHON Temreparype (yka3aTh (ha3oBble 00JacTH) .

4. [MocTpouts 3aaHHON TONMHUTEPMHUUECKOE ceueHne (yka3atb (pa3oBbie 00IacTh)

Konrponbnas pabota Ne2. /luarpamma cocTosiHUSL TPOHHON CUCTEMbI ¢ HOHBAPUAHTHBIM NEPUTEKTUUYECKUM NPEBPAILEHUEM
Tunossle BOpockl

1. C ucrnonp3oBaHue TpaduaecKoro n300pakeHusl JUarpaMMbl COCTOSHUSI TPOWHOH CHCTEMBI C HOHBAPHAHTHBIM
NEPUTEKTUIECKUM MPEBPAICHUEM HAPUCOBATH MOCTPOUTH KPUBYIO OXJIAXKACHUSI 33/IaHHOTO CIUTaBa | (yka3aTh peakiumn),
2. ITocTpouTh M30TEPMUYUECKOE CEUeHHUE TPH 3aJaHHON TeMnepaType (ykasath (a3oBbie 00acT).

3. [MocTpouts 3aaHHON TONMUTEPMHUUECKOE ceueHne (yka3atb (pa3oBbie 00IacTh)

Kontponbhas paborta Ne3. JluarpaMma coCcTOsSIHHS 4Y€TBEPHON CUCTEMBI ¢ HOHBAPUAHTHBIM IBTEKTHYECKUM MPEBPAILEHUEM
TwuroBeIe BOIPOCH!

1. C ucnonp3oBaHuE TPadUIecKoro N300pakeHus TUarpaMMbl COCTOSHUS 4eTBepHOU cuctemsl A-B-C-D ompenenuts
OTHOCHTENbHbIE KOHIIEHTpanu koMnoHeHToB B, C u D B ueTBepHOM cnaBe X M HAHECTH COOTBETCTBYIOLIYIO TOUKY Ha
KOHIICHTPAIIMOHHBIH TpeyroiapHuke B—C—D n onpenenuts ero (ha3oBEIi cOCTaB.

2. Vcrionb3ys MOTUTEPMHUYECKYIO AUAarpaMMy deTBepHOH cucteMsl A—B—C—D B obmactu BepmmHBI A , HAPHCOBATH
KPHUBYIO OXJI&XKACHUS 3a1aHHOM cIutaBa Y (C yKazaHHEM peaKIiHii)

3. O1eHNUTh cOCTaB YETBEPHOTO CIJaBa Y, €CNU JaHa KOHIEHTPAaIis KOMIOHEHTa A.

4. ITocTponTh 3aaHHBIN MOTUTEPMUIECKUH pa3pe3 deTBepHOU cucTeMsl A—B—C—D (yka3ats Bce (a3oBbIe 001acTH)

Jomarnee 3aganue Ne 1. AHanu3 ¢a30BbIX IPEBPALICHUI B pealbHbIX CIIJIaBax TPOHHBIX CUCTEM € 00JIaCTbIO HEOTPAaHUUEHHOM
PacTBOPUMOCTH B TBEPIOM COCTOSIHUH.

Tunossie BOPOCH

1. KaxoBa temneparypa conunyca y craBa Cu—15 % Mn-25 % Ni?

2. Kakoit naTepBan kpucramimsanu y crasa Cu—30 % Mn—10 % Ni?

3. V¥ kakoro ciaBa 6onbiie naTepal kpuctamum3sanun: Cu—10 % Au-30 % Ni wm Cu—30 % Au—10 % Ni.

Jomamnee 3aganue Ne 2. AHanu3 (a30BbIX IPEBPALICHUI B pealbHbIX CIIJIaBax TPOHHBIX CUCTEM ¢ HOHBAPUAHTHBIM
ABTEKTUYECKHUM IIPEBPAIICHUEM.
Tunossle BOpPOCHI

I. CKOIIBKO KPUTHYECKUX TOUECK COMEPXKHUT KpuBas oxnaxkaeHus cmiaasa Al-0,5 % Si-2 % Cu?
2. Ipu kakoii TemmepaType 3aKOHUUTCS KpucTayum3anus ciuiaBa Al-8 % Si—1 % Cu?
3. Ckonbko ¢a3 B cruiae Al-0,2 % Fe—10 % Mg npu 440 0C?

Jomarnee 3aganue Ne 3. AHanu3 (a30BbIX IPEBPALICHUH B pealbHbIX CIIaBax TPOHHBIX CUCTEM C HOHBaPUAHTHBIMU
ABTEKTUYECKHUMH U IEPUTEKTUUYECKUMHU MTPEBPAIICHUSMHU.
Tunossle BOpoCkI

I. Ipu xakoii TemmepaType 3aKOHUHTCS KpHcTaum3anus ciuaBa Al-8 % Si—1 % Fe?
2. Ipu kakoii TemmepaType Ha4HeTCsl Kpuctamumzaius ciutaa Al-3 % Si—4 % Fe?
3. Onennte coctaB ¢assl (Al) B crutae Al-2 % Fe—10 % Si mpu 300 0C?

Jomamrnee 3ananue Ne 4. KonudecTBeHHbIH aHAIN3 peabHbIX ()a30BBIX JHArPAMM MHOTOKOMIIOHEHTHBIX CHCTEM C
ucrons3oBaHreM nporpamMel Thermo-Calc

Tunossle BOpoCkI

1. Kak paccunTarh KOHLIEHTPAIIMOHHYIO TPaHHMILy Tpex(dazHOW 00JIaCTH Ha MOTUTEPMUUIECKOM pa3pese P JaHHOM TemmepaTtype?
2. Kak paccunrars TeMIepaTypHyIO IpaHHILy Tpex(a3sHOH 001acTH Ha IOJUTEPMUUECKOM pa3pese st AaHHOTO CIlIaBa?

3. Kak paccuutaTh MaccoBbIe OTH (a3 B TPOHHOI IBTEKTHKE (Cpasy IOCIe 3aBePIICHUS KPHCTAIUTH3anNH)?

6. YHAEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3ariaBue bubnnoreka H3nmarenscTBo, TOT




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.1 | benos H. A. JmarpaMmbl COCTOSIHUS bubmnorexka MUCuC M.: Uzn-so MUCucC, 2007
TPOMHBIX U YCTBEPHBIX CHCTEM:
y4e0. mocoOue AT CTY/. By30B
cren. - Merannyprus
JI1.2 |beno H. A, ®Da30Bble IPEBPALICHUS B Bbubmmorexa MUCuC M.: U3n-Bo MUCuC, 2015
Camommuna M. E. MHOTOKOMIIOHEHTHBIX
CHCTeMax: IIPaKTUKYM: y4eO.
nmocoOue ISt CTY[I. By30B,
00yu. o Hamp. 'Meramtyprus'
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTODBI, COCTaBUTEIH 3arnaBue bubnnoreka WsnarenbctBO, roj
JI2.1 |Benos H. A. da30BEI cOCTaB bubimorexa MUCuC ,2010
MPOMBIIIJICHHBIX U
MEPCHEKTUBHBIX
ATIOMHHHUEBBIX CILUIABOB!
MoHorpadus
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 |Microsoft Office
I1.2 |LMS Canvas
1.3 |MS Teams
4 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, IT1O WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.5 | ThermoCalc
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOo(deccHoHATbHBIX 0a3 JaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCHICKUE HAYTHBIC )KYPHAIIBI M CTAThU:
N.2 |— Hayunas snekrponHas 6ubnmuoreka eLIBRARY https://elibrary.ru/
ns3
.4 |Huoctpannsie 6a3bl naHHbIX (noctyn ¢ [P agpecoB MUCuC):
N.5 |— ananuTtuueckas 6a3a (uHnexcs nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananmTtuueckas 6a3a (MHIEKCH UTUPOBaHMA) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— mHayunsle xxypHaisI m3natenseTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHatienue
I-164 VYuebHas aynuTopus CTallMOHAPHBIE KOMIBIOTEPHl 10 MIT., MakeT JULEH3UOHHBIX
nporpamm  MS  Office, Habop JAEMOHCTPAIIMIOHHOTO
obopymoBaHMs B TOM  4YHCcle:  Jocka  ydeOHas,
MyJIbTUMEIUNHBIA  MPOEKTOP, 3KpaH  IPOECKLMOHHBIMH,
ayIuocHucTeMa, KOMIUICKT y4eOHOH Mebenn
I-164 VYueOHas ayTUTOpHS CTaI[OHAPHBIE KOMIBIOTEpHI 10 IMT., MakeT JUIEH3UOHHBIX
nporpamm  MS  Office, Habop JAEMOHCTPAIIHOHHOIO
obopynoBaHMS B TOM  YHCIIe:  JOCKa  ydeOHasd,
MyJIbTUMEIUNHBIA ~ MPOEKTOp, 3KpaH  IPOEKIMOHHBIMH,
ayAHOCHCTEMa, KOMIUIEKT yueOHOU MeGenu
I-158 AynuTtopus IS CaMOCTOSITENIFHOH | KOMITIEKT ~y4eOHOH Mebenmn Ha 10 paboumx  MmecrT,
paboTHI CTYICHTOB O00OpYIOBaHHBIX  IEPCOHAJBHBIMH  KONBIOTEPAMH  C
MOJKIIOYEHHEM K ceTd «VHTepHeT» H JOCTYIIOM B
QJIEKTPOHHYIO  MH()OPMAIIMOHHO-00pa30BaTENbHYIO  Cpeay

YHUBEPCUTETA, CETEBOM IPUHTED

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

HpOBeZ[CHI/IC JIGKIIUHA 1 IPAKTUYICCKUX 3aHATUH OCYHICCTBJIAICTCA B ayAUTOPUAX, 00ecIeYeHHbIX MyJ'IBTI/IMe,IlI/IfIHLIM 060pyn0BaHneM,
C BOSMOXXHOCTBIO ITOKa3a Hpe?:CHTaHI/Iﬁ.

Jlek1MOHHBIE 3aHATHA HALlENIEHbl Ha H3YUEHUE CTyIeHTaMH 6a30BBIX BOIPOCOB (ha30BbIX MPEBPALIEHUs B TPOMHBIX U U€TBEPHBIX
cUcTeMax, BKJIIOYas aHaJIn3 KpUCTAJUIM3ALUU CIUIABOB, IOCTPOCHHUE U30TEPMHUECKUX U OJUTEPMUYECKUX PA3PE30B, OLEHKY
KOJI4IecTBa (a3 ¥ CTPYKTYPHBIX COCTABIISIOIINX.




[TpakTHyeckue 3aHATHUS HALICJICHBI HA IPAKTHYECKOE H3ydeHHEe (a30BhIX MPEBPALICHUN B PEATbHBIX CHCTEMAaX C HCIOIb30BaHUC
rpadpuIecKux n300paKeHni
u pacdera B mporpamme Thermo-Calc

[IpoBeneHue ayMTOPHBIX 3aHATHI NPEAyCMAaTPUBACT UCIIONB30BAaHNE B y4€OHOM KypCe aKTHBHBIX M HHTEPaKTUBHBIX TEXHOJIOTHIL:
MPOBEICHHE JICKINIT C HCII0JIb30BAHNEM HHTEPAKTHBHBIX U MYJITbTHMEANITHBIX TEXHOJIIOTHH (Tpe3eHTanus B popmaTte MS
PowerPoint); ucrnons3oBanue mpu NpOBEJCHUH 3aHATUH aKTUBHBIX (HOPM OOyUIEHHUS.

JucnumuimHa TpeOdyeT 3HAYUTEIHHOTO 00heMa CaMOCTOSTEIbHON paboThl. OTaenbHBIE YIeOHBIC BOMPOCHI BEIHOCITCS Ha
CaMOCTOSITENILHYIO ITPOPa0OTKY ¥ KOHTPOJIUPYIOTCS TOCPEICTBOM TEKYIIeH arTecTanun. 110 Kypcy OpraHu3yrOTCsS KOHCYAbTAIUH.
KadecTBeHHOE OCBOCHHUE JUCIHUIUIAHBI BO3MOXKHO TOJIBKO IIPH CUCTEMAaTHYECKON CaMOCTOSITENIbHOM paboTe, YTO MO IepKUBACTCS
CUCTEMOU TEKyIIeH 1 pyOeKHOM aTTeCTaluy.

Marepuans! Kypca (IIpe3eHTaluy U Kypc JeKIuii) BeutoxkeHs! B cucteMe LMS Canvas.

I[Tepen ayANTOPHBIM 3aHATHEM CTYAEHTaM PEKOMEHIYSTCSI O3HAKOMUTCS € M3y4aeMbIM MaTEpUaIoM 110 COOTBETCTBYIOIIEMY pa3/ieiy
B yueOHOM ITOocoOHun

Benos H.A. JlmarpaMmsl COCTOSHHS TPOHHBIX M YETBEPHBIX CHCTeM (yaeOHoe mocobue s By3os) - M.: MUCuC, 2007, 360 c.




