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PABOYAA [TPOTPAMMA JUCHUIUINMHBI
TepMoanHAMHKA MaTepHAJIOB

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 2, cemecTp : 4
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTtp

No

Bup gesitenbHOCTU

4

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

216

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

71

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

18

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

12

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

10

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

15

11

CawmocTosTenbHas paboTa, yac.

145

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
ObLenpoceccroHanbHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS 1 Hab/IoAEHNS B chepe NPOdECCMOHaLHOM
KOMMETEHL MK [IeATeNbHOCTU, 06pabaThbiBaTh U NPeACTABNATb S3KCNEPUMEHTA/bHbIE laHHbIE
OlK-4. 2 YMeeT NpUMeHATL COBPEMEHHbIE NOAXO0Ab! 411 NOAYyYeHNs, aHaun3a u
BM3yasibHOr0 MPeLCTaB/IEHUS Pe3y/bTaTOB 3KCNEPUMEHTANIbHBIX U TEOPETUYECKNX
uccaeioBaHUi
ObLuenpodeccroHanbHble |OMK-8 Cnoco6eH MOHMMATh MPUHLMMbLI PaBOTbl COBPEMEHHBIX MHOPMALMOHHBIX
KOMMETEHL MK TEXHOMOMMIA 1 UCMO0/b30BaTb MX A5 PeLleHns 3a1a4 NPotecCMoHanbHOM feaTeNnbHOCTH
OlMK-8. 1 3HaeT NpuHLMMbI paboTbl COBPEMEHHbIX UHHOPMALMOHHBIX TEXHOMOMUIA U
MPOrpamMMHbIX CPEACTB, B TOM YMC/E OTEYECTBEHHOIO MPOU3BOACTBA
YHuBepcasibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aH/IN3 1 CUHTE3 MHOPMAaLIW,
KOMMETEHL MK NPUMEHSITb CUCTEMHBI MOAXO/, NS PeLleHnst NOCTaBMeHHbIX 3a4aY
YK-1. 1 3HaeT npuHuUmnbI cbopa, 0T60pa 1 0606LLEHNA HDOPMALMN.

2. TpeboBaHna HI'TY K niiaHMpyeMbIM pe3y/ibTaTam 00ydeHUs, COOTHECEHHbIM C

NHAMKATOPaMu LOCTKEHNS KOMMETEHL I
Tabnuua 2.1

VIHAMKATOPbI AOCTMKEHUST KOMMETEHL WA

®dopmMbl opraHmnsaumn

PesynbTaTbl 06y4eHUs 3aHATWI

OIIK-4. 2 YMeeT npuMeHSITH COBpPeMeHHbIe MOAXO0/bI [IJIsI MOJIydeHHsI,
aHAJIN3a U BU3YAJBHOI'0 NPeICTABIEHHS Pe3yJbTATOB KCIEPUMEHTAIbHBIX
1 TeopeTHIECKUX Uccile 0BAHUIH

CnocobeH NPOBOAWTL U3MEPEHNS N HAGMOAEH NS B cthepe MPOGeCCMOHaNBbHOM
JeatenbHocTH, 06pabatbiBaTb U NPeACTaBNATb 3KCNEPUMEHTa/IbHbIE AaHHbIe

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTensHas paborta

OIIK-8. 1 3naeT npuHIHUNBI paboTHI COBPeMEeHHBIX HH(OPMAIIHOHHBIX
TeXHOJIOTHii H MPOrPaMMHBIX CPEJCTB, B TOM YHCJIe 0Te4ecTBeHHOI0

npousBoaACTBA

Cnoco6eH NMOHMMATL NPUHLMMLI PaGoThbl COBPEMEHHBIX MHPOPMALMOHHBIX
TEXHO/OMMIA 1 UCMONB30BATb MX ANS PELLeHUs 3afa4 NPodecCoHanbHOM

[eATeNnbHOCTH

CamocTosiTenbHas paboTa

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMATHHA.

Croco6eH OCYLECTBAATb MOUCK, KPUTUYECKUIA aHANIN3 U CUHTE3 MHO(PMALIUK,
MPUMEHSTb CUCTEMHBbI NOAXO0A /1S PELIEHUS NOCTAB/IEHHbIX 3324

Nexuyn; CamocTosTeNbHas paboTy

3. CofepykaHue 1 CTPYKTypa ANCUMUNNHBI

TeMbl NeKuuia

Tabnuua 3.1
M3 Hux B MHanKaTopsl
AKTVBHbIE
Yacbl |thopwme npaxT. hOpMbl, uac AOCTVXKEHNA YyebHas DEATESIbHOCTb
noar., yac. ' ' KOMMeTeHUniA

CemecTp: 4

AnpakTuueckas eauHuua: TepMoguHammnKa (ha3oBbIix NpeBpaLleHinl

1. TepmMoguHammyeckas i

cuctema. Mep.blii 3aKOH 2 0 0,75 OI'IK_14.12,YK Nekuwnsa
TEPMOAMHAMUKN '

2. BTopoii 3aKoH

TepMoguHaMuKn. OCHOBHbIe 2 0 0,75 OI‘IK_—14.12,)/K Nekuus
TepMOAMHaMUYeCKMe yHKLNN '

3. ®a30B0e paBHOBECHE.

®a30B0e paBHOBECVE B 2 0 0,75 OI‘IK_—14.12,YK Nekuunsa
O[LHOKOMIMOHEHTHbIX C1CTEMaXx '




4. ®a30Bble paBHOBECUSA B
[BYXKOMMOHEHTHbIX
cmctemax. [NpaBuno pblyara.
Mpasuno a3 M'mboca

0,75

OlK-4.2,YK
-1.1

Nekuunsa

AvpakTrnyeckas eanHmua: Auddysus B MeTasnax v cniaBax

5. OnpegeneHve guddysnn. OlnkK-4.2,YK
MexaHun3mbl guddy3snm 2 0 0.75 -1.1 Jlekums
6. I'Iepgbwl 3aKOH PuKa. 2 0 0,75 YK-11 | Mexums
BTopou 3akoH PurkKa

7. PeleHue ypaBHEHWI

andgoysumn. Anddysms aTomoB 3 0 0,75 VK11 |Mexus
B N0/ly6eCKOHEYHOE Teno

(aHanUTUYeCKnii MeTop)

8. PelLieHNe ypaBHEHW

Avdpysum. Anday3ns s 3 0 0,75 YK-1.1 | /lekups

orpaHn4eHHOM Tene (MeTof,
YMCNEHHOIO UHTErPUPOBAHNS)

AvpakTryeckas eauHmua: dusmnyeck

ne ABNeHnA N TeXHoOs/10rmm, OCHOBaHHbLIE Ha ,EI,I/Iq)(bySVII/I

9. Camognddysus. BzanmHas

anddysus. Metog
bonbumaHa-MartaHo.

2

0

0,75

YK-1.1

Nekuwnsa

10. 3hdpekT KnpkeHganna.
NepBoe ypaBHeHWe [apkeHa.
BTopoe ypaBHeHWe [JapkeHa.
KaHanbl yCKOpeHHOIA

anddysnm

0,75

YK-1.1

Nekuwnsa

11. Tepmunyeckasi 06paboTKa.
Bo3Bpart 1 pekpucTanimsaums
AeopMMPOBaHHbIX METas/0B.
XVMUKO-TepMUYeCcKas
06paboTKa.

0,75

YK-1.1

Nekuus

12. TexHoNornm, 0CHOBaHHbIE

Ha anddysnmn. AnddysnoHHas
csapka. CrnekaHue NopoLLKOB

0,75

YK-1.1

Nekumnsa

Onpaktuyeckas egmHuua: dasoBble npespatleH

na B MeTaul/1ax U CrjiaBax

13. KvHeTuKa (ha3oBbIx

< 2 0 0,75 YK-1.1  |/lekuua
npeBpaLLeHniA
14. 'oMOreHHoe 3apoXxaeHue. 2 0 0,75 YK-11 | Mexums
["eTeporeHHOe 3apoXxaeHue
15. Onddhy3anoHHble (ha3oBble
npeBanJ,eHm.val,qeneHm 5 0 0.75 VK11 |Mexuus
yacTuL, BTOPOiA thasbl.
OBTEKTOUHbIE MpeBpaLleHns
16. Anhdy3nMoHHbIe (Pa3oBble
npespaLLeHns. Peakums
ynopsgoyeHns. MaccrBHoe 3 0 0,75 YK-1.1  |/lekuma
npespatLleHve. MonumoppHoe
npeBpaLLeHue.

Temb! MpaKTAUeckix Yacbl doolsnsn: pacr, || Akt ﬂgﬁmﬁgﬁﬁ:' YyebHast e TeNbHOCTb
3aHATUI noar., yac. (bopmbl, 4ac. KOMMeTeHUniA

Cemectp: 4

AnpakTnyeckas egmHuLa: TepmMoarHaMmnKa (hasoBbIiX NPeBpaLLeHnii




1. MepBbIit 1 BTOPOIA 3aKOH

2,25 1 0 OMK-4.2 |Mpaktuka
TepMOAUHAMUKN
2. ®a30B0e paBHOBECKE B
OfHO- N ABYXKOMMOHEHTHbIX 2,25 1 0 OlK-4.2 |lMNpakTuka
cucTeMax
AunpakTndeckas eguHuua: Angdysma B MeTasniax v cniasax
3 MeerM?’Mb' Avdpy3An. 2,25 1 0 OlK-4.2 |MpakKtnka
MNepBbIl 3aKOH PUKa
4. AHaNMTUYECKNIA U
YMC/IEHHBI MeTObl peLueHuns | 2,25 1 0 OMK-4.2 |Mpaktuka
andhysnm
5. BavaHve Temnepartypbl Ha
KO3(h(hULMEHT anddysmn. 2,25 1 0 OlMK-4.2 |MpakTuka

YpasHeHne AppeHuyca

AvpakTryeckas eauHmua: dusmnyeck

ne ABneHna N TeXHOs10rMn, OCHOBaHHbIE Ha ,EI,I/IdJ(bySVII/I

6. KnHeTnKa pocTta oKCUAHbIX

; 2,25 1 0 OrlK-4.2 |lMNpakTuka
NIEHOK
7. [epBOe 1 BTOPOE ypaBHEHNe 2,25 1 0 OMK-4.2 |Mpaktuka
[JapkeHa
OnpakTnyeckas egnHuua: PasoBble NpespaLleHns B MeTas1ax U cnnasax
8. Ondhy3noHHbIe
npespaLLeHns npu 2,25 0 0 OlK-4.2 |lMpakTuka
HernpepbIBHOM OX/IaXAEeHUN
N3 HuX B NHankaTopbl
Tembl Ans Yach! |bopwe npaxr. | ATVERE | ocrnema | Yue6Has AesTENbHOCT
CalVIOCTOFITeﬂbHOFO Vl3yl‘|eHV|ﬂ nOAr” yac. (bOprL vac. KOMI‘IeTEHLU/II‘/'I
CemecTp: 4
OunpakTndeckas egnHuLa: dasoBble NpeBpaLleHns B MeTas/1ax 1 cniasax
OlK-4.2,0MN
2. [NoarotoBka K nekuusm 36 1 0 K-8.1YK-1.1 MoAroToBKa K nekumuam
OlMK-4.2,0M
3. MoAroToBka K npakTukam 36 1 0 K-8.1YK-1.1 MoarotoBka K npakTukam
OlMK-4.2,0r
4. MofroToBKa K 3K3aMeHy 38 1 0 K-8.1,YK-1.1 lMofroToBKa K 3K3aMeHy

3.1 lNpakTn4yeckas NogroToBka

Tabnuua 3.2

Tembl 3aHATUN

®OopMbI OpraHm13aLImm

3aHATUN

CofiepyxaHue NPakTUYecKoii NoaroToBKM

(Bnabl pabor)

1 lMepBbIii 1 BTOPOI 3aKOH TEPMOANHAMUKM

Mp

BbINOHSET cnefytoLime Buabl paboT:
BbIMO/IHEHME PacyYeTOB MO OMpee/IeHNIO
paboTbl pacLUMPEHUS, 3HTALNNN 1
SHTPONUK peakLmi, a TaKXKe N3MEHEHUS
CBOOOAHOW aHeprum Mmbbea

2 ®da30B0oe paBHOBECKE B OHO- 1

[OBYXKOMMOHEHTHbIX CUCTEMaxX

Mp

BbINONHSET cnepytoLLe BUAbI paboT:
BbIMO/IHEHME PacYeTOB MO OMpPeAeNEHNIO
00BEMHOW 101M XUAKOW 1 TBepAon (a3,

3 MexaHn3Mbl anddy3snn. Mepebiil 3aKoH DUKY

Mp

BbINOMHAET crefytoLime Buabl paboT:
BbIMOJIHEHWE PaCYETOB C LIeNbio
onpejeneHns paBHOBECHOM KOHLIEHTpaLum
BaKaHCWi1 1 onpefeneHns KosgduumeHTa
anddysunn.




AHaIMTUYECKNIA 1 YNCNIEHHbIA METOAbI
peLueHns auddysnm

Mp

BbINonHAET cnepytoLme Buibl pabot:
BbINOJ/IHEHVIE PACUETOB C Lie/bio
onpefenHnsa KOHLEHTpaLn 3/1EMEHTOB, U
NOCTPOEHMs rpadkoB 3aBUCUMOCTH
"KoHueHTpaums anemMeHToB-Bpems” ¢
NCMo/b30BaHNEM aHa/IMTUHECKOTO U
YNCNEHHOr0 METOA0B

BnusiHvne TemnepaTtypbl Ha KO3ULMEHT
anddysnn. YpasHeHe AppeHunyca

Mp

BbINOMHSET crefytoLime BUAbl paboT:
BbIMOJ/IHEHWE PACUETOB C LIe/bH
onpegeneHus Npes3KCroHeHLMaIbHOTo
(haKTOpa 1 3HEPriM aKTMBaLmu,
HaxoXxaeHune KosathuumeHTa anddysnmnm
MpyW pasnyHbIX TeMepaTypax.

KWHeTnKa pocTa OKCUAHbIX NNEHOK

Mp

BbINOMHAET CieytoLLme Bkl paboT:
BbIMNO/IHEHWNE PACUETOB C LIEMbIO
ONpefieNieHns 3aKOHa POCTa OKCU/HbIX
MAEHOK Ha PasNuHbIX MaTepuanax u npu
pasMYHbLIX TEMMEPATYPHbIX PEXUMAX.

MepBoe 1 BTOpOe ypaBHeHWe [apkeHa

Mp

BbINonHseT cnepytoLLme Buabl pabor:
BbIMOJ/IHEHWE PACYETOB C LieNbio
onpegeneHns KoapduumeHTa B3aMHOM
Andy3nmn 1 COBCTBEHHBIX
KO3(hpuLmeHTOB Anddy3nm ¢
MPYMEHEHWEM MEPBOro U BTOPOro
ypaBHeHus [lapkeHa.

MoAroToBKa K NeKLUUSM

Camocr.

BbINOMHAET CefyoLLme Bkl paboT:
MOBTOPEHME MaTepuana npeaLLecTBYOLLMX
NeKLUWiA, N3yueHre AOMNONHUTENLHOI
MHOPMALIMM MO U3YYEHHOI TEMe.

MogroToBka K NPakKTKam

Camocr.

BbINOMHAET CefytoLLme BUabl paboT:
MOBTOPEHME OHOBHbIX 3aKOHOB U
YPaBHEHWIA, U3yYEHHbIX Ha NEKLUN U
YMEHMNE UX MPUMEHSTb.

10

MogroTtoBka K IK3aMeHY

Camocr.

BbINOMHSET cnefytoLime BUabl paboT:
M3yyeHne 1 NOBTOPEHWNE TEOPETUYECKON
4acTy NeKLWiA, yMeHWe peLaThb
MpaKTUYecKe 3adaqm, paccMaTpuBaemMble
Ha NpaKTUKax, a TakXKe NPU BbIMOHEHNM
pacyeTHO-TrpatnyecKol paboTsbl.

3.2 CamocToATeNIbHasA paboTa 06yyaroLerocs

Tabnuua 3.3

No

Brabl caMocTosATENbHOW paboThl

MHankaTopbl
LOCTKEHNS
KOMMEeTeHUW

Yacbl Ha
BbIMOJ/IHEHME

Yacbl Ha
KOHCy/ibTaumm

CemecTp: 4

1 |Prapegepar

YK-1.1

31




BbinonHeHwe 3agaHua PIT3 coOTBETCTBYIOLLErO BapnaHTa: JIuteuHoB, B. C. PekpucTanivsaums MeTansios
1 cnnaBoB : y4e6Hoe nocobue / B. C. JIntBnHoB, C. B. Mpnb. — EKaTepuHOYpr : YpanbCKuii
(henepanbHbIi yHuBepcuteT, 96C ACB, 2013. — 87 ¢c. — ISBN 978-5-7996-0919-1. — TekcT :
3NeKTPOHHBIN // Lindposoii o6paszosatesibHbii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/66588.html (gata obpatyeHuns: 24.06.2022). — Pexxum goctyna: Ans
aBTopu3np. nonb3osaresneir Hockos, ®. M. TexHonorus n 060py0BaHMe TEPMUYECKON 1
XUMWKO-TEPMUYECKOI 06paboTKU. Teopmsi N TEXHOMNOI S TEPMUYECKOl 06paboTKM METaOB U CM/1ABOB :
yuebHoe rnocobue / ®. M. Hockos, J1. . Kserniuc, M. B. Hockos. — KpacHosipck : CPY, 2018. — 334 c.
— ISBN 978-5-7638-3921-0. — TeKCT : 91eKTPOHHbIN // JlaHb : 31eKTPOHHO-6MBIMOTeYHas cucteMa. —
URL.: https://e.lanbook.com/book/157563 (gaTa o6paiyeHms: 06.03.2023). — Pexxum focTyna: Ans aBTopus.
nosib3osareneit. TepMoguHamuKa (ha3oBbIx NpeBpaLleHnii n auddysns B MeTasnax u cniasax : yvebHoe
nocobue / FO. H. ManotuHa, U. A. bataes, O. I. JleHuBuesa, [. B. JlasypeHko. — HoBocubupck :
HoBOCMOMPCKMIA roCyAapCTBEHHbIV TEXHNYECKMNIA yHMBepcnTeT, 2017. — 108 ¢. — ISBN
978-5-7782-3312-6. — TeKCT : 3NeKTPOHHbIN // Lindposoii obpaszosaTtenbHblii pecypc IPR SMART : [caitT].
— URL.: https://www.iprbookshop.ru/91453.html (nata o6patieHus: 24.06.2022). — Pexxum goctyna: ans
aBTopum3np. nonb3osateneli CeBoCTbAHOB, A. B. cnonb3oBaHMe KOHEYHO-PA3HOCTHbIX METOA0B Npw
peLleHnm 3aa4 TenI0NMPOBOAHOCTY : METOAMYECKNME YKa3aHWA K pacyéTHOM paboTe NoO AUCLMNANHE
«MeTogbl MaTeMaTNYeCKOro MofenmpoBaHus» / A. B. CeBOCTbAHOB. — Jlnneuk : JInneukuii
rocy1apCTBEHHbIN TeXHMNYeCKUiA yHnBepcnTeT, 96C ACB, 2015. — 32 ¢. — TEeKCT : 3M1eKTPOHHbIi //
Lincposoii obpasosatensHbIi pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57596.html (gata obpatleHus: 06.03.2023). — Pexxum gocTyna: ans
aBTOPU3NP. NOMb30BaTesNel

2 |I'Io,qr0TOBKa K 3aHATUAM | |0 0

PaboTa C KOHCMEKTOM fieKL1iA, NOArOTOBKa K KOHTPO/bHOM paboTe: Hockos, ®. M. TexHonoruns u
060py0BaHMe TEPMUYECKOM N XMMUKO-TEPMUYECKOI 06paboTKKN. Teopunsi 1 TEXHONOI NSt TEPMUYECKON
06paboTKM MeTaNNOB U CNaBoB : y4ebHoe nocobue / ®. M. Hockos, f1. L. Keernnc, M. B. Hockos. —
KpacHosipck : COY, 2018. — 334 ¢. — ISBN 978-5-7638-3921-0. — TeKCT : 3N1eKTPOHHbIiA // MaHb :
3NeKTPOHHO-6161noTeyHas cuctema. — URL: https://e.lanbook.com/book/157563 (gaTa obpatleHus:
06.03.2023). — Pexknm poctyna: ans aBTopu3. Nosb3oBaTeneid. TepMoanHaMmKa a3oBbiX NpeBpaLLeHnii n
anddysns B MeTannax v cnnaeax : yvyebHoe nocobue / KO. H. MantoTuHa, M. A. bataes, O. I. JleHnBLeBa,
[. B. NazypeHko. — Hosocnbmpck : HOBOCMBUPCKMIA rocyaapCTBEHHbIN TEXHUYECKUI yHuBepeuTeT, 2017.
— 108 c. — ISBN 978-5-7782-3312-6. — TeKCT : an1eKTPOHHbIN // LincpoBoii o6pasoBaTe/ibHbIN pecypc
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91453.html (gata o6pateHus: 24.06.2022). —
Pexxum gocTyna: Ans aBTopmsmp. nonb3oBaTeneli CeBocTbsHOB, A. B. Vicnonb3osaHue
KOHEYHO-Pa3HOCTHbIX METOA0B MPU peLLeHn 3a4ay TenonpoBOAHOCTY : METOANYECKME YKA3aHWA K
pacyéTHol paboTe Mo AucumnamHe «MeTobl MaTeMaTUyYecKoro MogenuposaHus» / A. B. CeBOCTbSHOB. —
Jvneuk : JIuneukwmid rocyaapCTBEHHbIA TEXHUYECKMIA yHMBepcuTeT, 6C ACB, 2015. — 32 ¢. — TekcT :
3NeKTPOHHBIN // Lindposoit obpasosatenbHsblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57596.html (gata obpatieHus: 06.03.2023). — Pexkum gocTyna: ans
aBTOpPM3NP. NOMb30BaTenel

OrnK-4.2,YK-1.

1 4 0

3 | ononHnTeNnbHas yuebHas AedTeNlbHOCTb

: Hockos, @. M. TexHonorus n 060pyaoBaHMe TePMUYECKON U XUMUKO-TEPMUYECKO 06paboTKuM. Teopus
1 TEXHOMOr WS TePMUYECKOn 06paboTKN MeTa/IN0B 1 CNIaBoB : yyebHoe nocobue / d. M. Hockos, /1. U.
Ksernnc, M. B. HockoB. — KpacHosipck : CPY, 2018. — 334 ¢. — ISBN 978-5-7638-3921-0. — TekcT :
3NeKTPOHHbIV // NaHb : aNeKTPOHHO-6MGNnoTeuHas cuctema. — URL: https://e.lanbook.com/book/157563
(naTa obpauieHmns: 06.03.2023). — Pexxum aocTyna: Ans aBTopu3. Nonb3osatenein. TepmoanHammnka
(ha30BbIX NpeBpaLLeHnii 1 anddy3uns B MeTaniax u cnnaeax : ydyebHoe nocobue / KO. H. MantoTuHa, U. A.
bataes, O. I'. JlennBLeBa, [. B. NlazypeHko. — HoBocmbupck : HOBOCMBUPCKIIA rocyAapCTBEHHBI
TexHuYeckuii ynueepeuteT, 2017. — 108 c. — ISBN 978-5-7782-3312-6. — TeKCT : 3NeKTPOHHbIiA //
LinthpoBsoii o6pasoBaTensHblin pecypc IPR SMART : [caliT]. — URL.:
https://www.iprbookshop.ru/91453.html (gata obpatieHus: 24.06.2022). — Pexkum goctyna: ans
asTopu3mp. nonb3osatesnieli CeBOCTbAHOB, A. B. cno/b30BaHe KOHEYHO-Pa3HOCTHLIX METOZLO0B Npu
peLleHnm 3aa4 TenI0NPOBOAHOCTY : METOAMYECKNME YKa3aHWsA K pacyéTHOM paboTe NoO AUCLMNANHE
«MeToabl MaTeMaTNYeCKOro MofenmpoBaHus» / A. B. CeBOCTbAHOB. — Jlnneuk : JInneukuii
rocyfiapcTBeHHbI TexHuYeckuii yHusepenteT, S6C ACB, 2015. — 32 ¢. — TeKCT : 3NeKTPOHHbIN //
Lincposoii o6pasoBatensHbIi pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57596.html (gata obpatieHus: 06.03.2023). — Pexxum gocTyna: ans
aBTOPU3NP. NOMb30BaTesNel




4 |lNoproToBKa K atTectauum |YK-1.1 |O |8

. JIntBunHoB, B. C. PekpucTanimsaumna MeTaslfioB 1 CriaBoB : yvyebHoe nocobue / B. C. JutenHos, C. B.
Fpn6. — EKaTepuHOYpr : YpanbCKuii heaepanbHblil yHuBepcuteT, 36C ACB, 2013. — 87 ¢. — ISBN
978-5-7996-0919-1. — TeKcT : aNeKTPOHHBINA // Lindposoii obpaszosatenbHblli pecypc IPR SMART : [caitT].
— URL: https://www.iprbookshop.ru/66588.html (gata o6patieHns: 24.06.2022). — Pexkum focTyna: 4/is
asTopusmp. nonb3osatesnieli Hockos, ®. M. TexHonorms 1 060pyaoBaHne TepMUYECKON 1
XUMMUKO-TEPMUYECKOI 06paboTKKN. Teopmsi 1 TEXHOMNOI NS TEPMUYECKOI 06paboTKN METasI0B U CMN/1aBOB :
ydyebHoe nocobme / ®. M. Hockos, /1. U1. Keernuc, M. B. HockoB. — KpacHosipck : CoY, 2018. — 334 c.
— ISBN 978-5-7638-3921-0. — TeKCT : 31eKTPOHHbIN // JlaHb : 31eKTPOHHO-6MBIMOTeYHas cucteMa. —
URL.: https://e.lanbook.com/book/157563 (maTta obpaLueHms: 06.03.2023). — Pexum goctyna: Ans asTopus.
nonb3oBatesnei. TepMoanMHaMmMKa a3oBbIX NPeBpaLLeHNiA 1 anddysns B MeTannax u crnnaeax : yvyebHoe
noco6ue / KO. H. MantotuHa, N. A. bataes, O. I'. JleHnBueBa, . B. /lasypeHko. — HoBocmoMpcCK :
HoBOCMOMPCKMIA roCcyAapCTBEHHbIV TEXHNUYECKWNIA yHuBepcuTeT, 2017. — 108 ¢. — ISBN
978-5-7782-3312-6. — TeKCT : aneKTPOHHbIV // LindpoBoii ob6pazoBaTesibHbli pecypc IPR SMART : [caiT].
— URL.: https://www.iprbookshop.ru/91453.html (nata o6patyeHus: 24.06.2022). — Pexxum gocTtyna: ans
aBTOpPM3Np. Nonb3oBatenein CeBOCTbSHOB, A. B. Icnonb3oBaHNe KOHEUHO-PA3HOCTHbLIX METOA0B NpK
peLLleHnn 3aia4 Ten10MPOBOAHOCTY : METOAMYECKNME YKa3aHWUsA K pacyéTHOM paboTe No AUCLUNINHE
«MeToapbl MaTeMaTU4ecKoro mogenmposanus» / A. B. CeBOCTbSHOB. — Jlnneuk : Jlnneukuni
roCylapCTBEHHbIN TeXHMYecKuii yHnBepcuTeT, 96C ACB, 2015. — 32 ¢. — TeKCT : 9NeKTPOHHBIA //
LinchpoBsoii o6pasoBaTensHblin pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57596.html (gata o6pateHus: 06.03.2023). — Pexxum goctyna: ans
aBTOpPM3NP. NOMb30BaTenel

5 CamMocCTOoATe/IbHOE M3YYeHWe TEOPETUYECKOTO OlK-4.2,0rK-

mMaTepuana 8.1, YK-1.1 110 0

CTy[eHT n3yyaeT Tembl, NpuBeLeHHbIE B Tabnuue 3.3 : JITBUHOB, B. C. Pekpuctannmsauns MeTa/ios 1
CNnaBoB : yyebHoe nocobue / B. C. JInteuHos, C. B. Fpnb. — EKaTepuHOYpr : YpanbCKuii heaepasnbHbiii
yHuBepcuTeT, 96C ACB, 2013. — 87 ¢c. — ISBN 978-5-7996-0919-1. — TeKCT : 3NeKTPOHHbIN //
Lincposoii obpasoBatensHbIi pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/66588.html (gata obpatleHus: 24.06.2022). — Pexxum gocTyna: ans
aBTopu3np. nonb3osaresneit Hockos, ®. M. TexHonorus n 060pya0BaHMe TEPMUYECKOR 1
XUMUKO-TEPMUYECKOI 06paboTKIN. Teopust U TEXHONOMS TePMUYECKOI 06paboTKM MeTasI/I0B 1 CrIaBoB :
yuebHoe nocobue / ®. M. Hockos, J1. . Kserniuc, M. B. Hockos. — KpacHosipck : CPY, 2018. — 334 c.
— ISBN 978-5-7638-3921-0. — TeKcT : 3aNeKTPOHHbIVA // JlaHb : 3NeKTPOHHO-6MONMOTEYHas cucTeMa. —
URL.: https://e.lanbook.com/book/157563 (gaTa obpaiieHms: 06.03.2023). — Pexxum JocTyna: Ans aBTopus.
nonb3osareneit. CeBoCTbHOB, A. B. icnonb3oBaHne KOHEYHO-Pa3HOCTHBLIX METOLOB NPU peLleHnm 3agau
TensIONPOBOAHOCTY : METOAMYECKME YKa3aHWA K pacyéTHON paboTe no gucuunimHe «MeTtogbl
mMaTemaT1yecKoro MogenmposaHus» / A. B. CeBOCTbAHOB. — JIMNeLK : JIMMeLKnii rocyaapCTBeHHBbIA
TexHu4eckuii yHmeepenuteT, 36C ACB, 2015. — 32 ¢. — TeKCT : 3N1eKTPOHHbI // Lindposoit
obpasosatenbHbIi pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/57596.html (gata
o6paueHns: 06.03.2023). — Pexxum focTtyna: fns asTopusunp. Nosb3osartenei

3.3 TexHonorus oby4yeHns

[ns opraHn3aumm 1 KOHTPO/A CaMOCTOATE/IbHON paboTbl 00y4YaroLWMXCA, a TaKKe NPOoBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHOOrMK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,esilTe]'leOCTb |/|HCbOpMaLI,VIOHHO-KOMMyHMKaLLMOHHbIe TEXHONOT NN
e-mail:romashova@corp.nstu.ru; Cpeaa 3neKTpOHHOro 06yyeHUs
MHhopmmpoBaHue HETY
KOHCY/ I THDOBAHME e-mail:romashova@corp.nstu.ru; Cpega 3neKTpOHHOI0 06yyeHus
yneThp HITY
KoHTponb Cpefa aneKTpoHHOro obyyeHms HI'TY
EAZ?SS#;H:; Y4EOHbIX Cpepa aneKTpoHHOro obyyeHms HI'TY; 36C




4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AUCLUMNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3BonstoLwas BbICTaBSATb OLEHKMN MO TPaaNLMOHHOM LiKane 1 15-ypoBHeBoit ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHvBaeMble BUAbI JeATENbHOCTY 00yyaroLmxcs 6ann MakcuMasibHbIN 6ann

CemecTtp: 4

Jlexyus: 10 20
IIpakmuyueckue 3anamusi: 8 16
PI'3/Pegpepam: 12 24
Ox3zamen: 20 40

B tabnvue 4.2 npefcTaB/ieHO COOTBETCTBUE (DOPM KOHTPONA 3asB/19eMbIM TPeboBaHNUAM K
pe3ynibTatam 0CBOEHMUS AUCLUMINHDI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTPONA
KOMMeTeH MHaMKaTopbl LOCTUXEHUSA KOMMNETEHLNI
UMVl sawyra Ok3ameH
Pr3/mp
OrK-4 OlK-4 2. YMeeT NpuMeHsTb COBPEMeHHbIe NOAXO0Ab! ANA NOMyYeHNs, aHan3a 1 BU3yaibHOro + +
MpesCcTaB/eHNs pe3yNibTaToB 3KCNEePUMEHTa/IbHBIX Y TEOPETUYECKMX UCCNEA0BAHWIA
OrK-8 OrlMK-8 1. 3HaeT NpuHUMbI PaboTbl COBPEMEHHBIX MHDOPMALMOHHBIX TEXHONOTUIA 1 +
MpOrpamMmMHbIX CPEACTB, B TOM HUC/Ie OTEHECTBEHHOIO NMPOU3BOACTBA
YK-1 [YK-11.3HaeT npuHumnbl cbopa, 0T6opa 1 0606LLEHNS MHOPMALUN. +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMINHE NPeACTaBNeH B NpunoXxeHnun Ne 1 K paGoyeli
rnporpavme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. CBeunukoBa, JI. A. ®a30Bble U CTPYKTYpHBIE MPEBPAIEHNS B METAJIaX U CIUIaBax: Y 4eOHOe
mocooue / CBeunnkosa JI.A., Temusix B.U., Tokmuu A.M. - Kpacuosp.:CDY, 2016. - 194 c.:
ISBN 978-5-7638-3425-3. - Tekcr : anekrponHsIit. - URL:
https://znantum.com/catalog/product/967980 (nara oopamenus: 06.03.2023). — Pexxum goctyma: mo
TIOIITHCKE.

2. ®etucos, I'. 1. MarepuanoBenenue u TexHonorust marepuanos : yueOHuk / [.I1. ®erucos, ®.A.
lapudymmna. — Mocksa : UHOPA-M, 2021. — 397 ¢. — (Bricuiee obpa3oBanue: bakanaBpuar).
— www.dx.do1.org/el10.12737/3557. - ISBN 978-5-16-006899-2. - TekcT : anektponHsIid. - URL:
https://znanium.com/catalog/product/1192234 (nata oopamenus: 29.06.2022). — Pexxum moctyma:
IO TTOJIITHCKE.

3. Uepenanosa, B. K. ®u3uka dazosbeix npespamenuii: B 2 u. Y.1. Tepmoanaamuka Gpa3oBbix
paBHOBecwHil : yueOHO-MeToauueckoe mocodue / B. K. Uepenanosa. - HoBocubupck : M3a-Bo
HI'TY, 2019. - 31 c. - ISBN 978-5-7782-3815-2. - Tekcr : anexktponnsiii. - URL:
https://znantum.com/catalog/product/ 1868906 (nata oopamenus: 29.06.2022). — Pexxum moctyna:
IO TTOJITHCKE.



4. Tepmonnaamuka (ha3oBbeIX npeBpamenuil u aud@ysus B MeTaiax u CruiaBax : yaeOHOe
nocobue / FO. H. Mantoruna, U. A. Baraes, O. I'. Jlenusuesa, /1. B. JIasyperako. — HoBocubupck
: HoBocuOupckuit rocygapcTBeHHBIN TeXHIUeCKni yHuBepcuteT, 2017. — 108 ¢c. — ISBN
978-5-7782-3312-6. — Texkct : anexktponHsiii // Llndpooit o6pazosatensHslii pecypc IPR SMART
. [cafiT]. — URL: https://www.iprbookshop.ru/91453 html (mara o6pamenus: 24.06.2022). —
Pexum noctyma: st aBTOPHU3HP. IMOJIb30BaTe e

JononHnTenbHas nuTepaTypa

1. Basnos, E. @. Pagnorexunueckue 1enu U curHaisl ; yaeonoe mocooue / E. @. bazmos. —
Kazans : KHUTY-KAU, 2016. — 232 ¢. — ISBN 978-5-7579-2159-4. — TekcT : 3IeKTPOHHBIH //
Jlaus : anexTponHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/149562 (mata
obpamenus: 06.03.2023). — PexxuM mocTyrma: aj1s aBTOPH3. TTOTb30BaTENEN.

2. JlutBunos, B. C. Pexpucraminsanms METaIOB U CIUTaBOB : yueOHOe mocobue / B. C.
JlutBunos, C. B. I'pu6. — ExarepunOypr : Ypansckuii ¢penepanpabiii yausepcuret, DbC ACB,
2013. — 87 ¢. — ISBN 978-5-7996-0919-1. — TekcrT : anextponnsiii // L{udposoit
obpasoBarensHublil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/66588 html
(mara obpamenus: 24.06.2022). — Perxum AocTyma: 47151 aBTOPUZHUP. MOTB30BaTEEH

3. Jlo6anos, M. JI. Metoas! onpenenerust ko3pduipieHToB quddysun : yaedHoe mocodue / M. JI.
Jlo6anoB, M. A. 3opuHna ; mox penakmueit A. A. [lommoBa. — ExatepunOypr : U3gatenscTBo
VYpansckoro yausepcutera, 2017. — 100 c. — ISBN 978-5-7996-2098-1. — TekcT : 3eKTPOHHBIN
/I Undposoii obpaszosarenbhbiii pecypc IPR SMART : [caiit]. — URL:

https://www .iprbookshop.ru/106415 html (nata o6pamenus: 24.06.2022). — Pexxum nocTtymna: ais
aBTOPU3UP. MOJb30BaTENIeH

VIHTepHeT-pecypchl
1. Elsevier : site. — URL: https://www.elsevier.com/?dgcid=RN_AGCM_Sourced 300005030
(access data: 18.07.2022). — Text : electronic.

2. SpringerLink : website / Springer Nature. — URL: https:/link.springer.com/ (access data:
18.07.2022). — Text : electronic.

6. MeToanyeckoe 1 nporpammMmHoe obecrneveHne, MHHOPMaLMOHHbIE TEXHOOM U

6.1 MeToauyeckoe obecrneyeHme

1. CeBoctpsiHOB, A. B. Ucnonp30Banne KOHEYHO-PA3HOCTHBIX METOIOB IPU PEIIeHUH 3a1a4
TETUTONIPOBOIHOCTH | METOAMUYECKUE YKA3aHUS K PaCUETHON paboTe mo qucuuruinae «MeTombt
MaTemMaTudeckoro moaenuposanus» / A. B. CeBoctbstHOB. — Jlumerk : Jlunenkuii
rocynapctBeHHbIN TexHndecknil yauBepcuter, DbC ACB, 2015. — 32 ¢. — Texkcr : 31eKTpOHHBIN
/I Undposoit obpaszosarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/57596.html (nata o6pamenus: 06.03.2023). — Pesxkum moctyma: ajist
aBTOPU3UP. MOIb30BaTENEH

2. HockoB, @. M. TexHonorus u 060pyA0BaHNE TEPMUUECKON ¥ XUMHKO-TEPMUYECKON 00pabOTKH.
Teopust 1 TEXHOIOTHS TEPMUYECKOI 00PaOOTKM METAJIOB U CIUIABOB : ydeOHOe mocodue / ©. M.
Hockos, JI. K. Kermuc, M. B. HockoB. — Kpacrosipck : COY, 2018. — 334 ¢c. — ISBN
978-5-7638-3921-0. — TekcT : anekTpoHHbIN // JIaHb : 31€KTPOHHO-OMOIHOTEUHAs crCTEMA. —
URL: https://e.lanbook.com/book/157563 (mata obpamienus: 06.03.2023). — Pesxum moctyma: s
aBTOPH3. MOJb30BATEEH.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Co3nanue oT4éToB 1 TabopaTopHbIX padboT. Microsoft Microsoft Office

6.3 VIH(hopmaLMOHHbIe TexXHOMornm



IMpw ocyLLLECTB/IEHNI 06pa30BaTeIbHOTO NPOLECca Mo AUCLMN/MHE NMPUMEHSIIOTCS 3/1EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 9/1EKTPOHHOIN UHDOPMALIMOHHO-06pa3oBaTeNbHOl cpedbl HITTY .

7. MaTepuranbHO-TEXHMUECKOe 06ecrneyeHmne

KomnbloTepHbIin Knacc

Ne HanmeHoBaHMe HasHa4yeHune
1 |KomnbloTepHbIin Knacc (KommnbtoTepsl PeLueHue 3agau

006beVHEHDBI B NIOKa/IbHYHO CETb C BbIXO0M B

Internet )

J1TabopaTopHbIi CTEHA

Ne HanmeHoBaHue Ha3HauyeHue

1 |KomnnekT MynbTUMeAMIAHOrO 060pya0BaHMs |UTeHne NekLuii
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

OO6oOmeHHass CcTpykTypa (OHAa OLEHOYHBIX CpPEACTB 10 JHCHHMILIMHEe TepMoJIuHamMHKa
MaTepuaioB rmpenacTtaBieHa B Tabmure. COBOKYIMHOCTh pe3yJbTaTOB OOY4YEHHs 10 JUCIMILIMHE
COOTHECEHA C YPOBHAMM C(OPMUPOBAHHOCTH KOMIIETCHIIMHA U COOTHECEHHBIMH C HUMHU MHAMKATOPaMH.
WMHauKaTopel JOCTHKEHUS KOMIIETEHIIMM U3MEPSIEMBI C IIOMOIIBIO CPEACTB TEKYIIEH U MPOMEKYTOYHOU
aTTecTallly 110 AUCHHUILIMHE TepMOoAMHAMHKA MaTEPUAJIOB.

Tabmumna

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHUus U
COOTHECEHHBIX ¢ HUMU UHIMKATOPOB
JOCTHIKEHHUS KOMIIeTeHIIU

®dopmupyemble HNuaukaTtopsl Meponpusitus
KOMIEeTeHI[UT KOMIIeTeHI Ui Temnr TEKYyIero KonTpoJist I[pomexyTounas
(xoHTpOJIbHAS 3 aTTecTALNS
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-4  CmocobeH|2. YMeeT npuMeHATh | BakaHCHOHHBII u|PI'3, 3ananue 1 DK3aMeH, BOIIPOCH 1-
TIPOBOTUTH COBpPEMCHHBIC MEXI0y3eIbHBIN MeXaHU3MBI 42
U3MEpPEHHs 1| TOJIXOBI JIs muddysun. PaBHOBecHas
HaOoieHus B cdepe [omyyeHus:, aHajau3a |KOHIEHTpalys BaKaHCHIl.
npodeccroHaNbHOM |1 BU3yaIbHOTO JluarpaMMbl ~ COCTOSIHUSL  JUIst
JIeSTeIbHOCTH, Npe/ICTaBICHUS OJTHOKOMIIOHEHTHBIX cucTeM
00pabaThIBaTh | pe3ysbTaToB JuarpaMmsl COCTOSTHHS
TIPEICTaBIIAT SKCIEPUMECHTAIBHBIX |OJHOKOMITOHCHTHBIX,
SKCIICPUMCHTAIBHBIC | TEOPETHIECKUX JIBYXKOMITOHEHTHBIX u
JTaHHEIC HCCIIeTOBaHUH TPEXKOMITOHEHTHBIX CHUCTEM
Juddy3noHHble NpeBpameHus B
crulaBax.  [lpeBpamieHuss — mpu
omxwure. [lomydeHne rmo0yIPHBIX
cTpyktyp WneanbHble pacTBOpHI U
peasbHbIE pacTBOPbl. XUMHYECKHUE
COEUHEHUS. Juarpammel
COCTOSIHMSI ~ JIBOMHBIX  CHCTEM.
[MpaBuno ¢az T'uboca. Ilepoe u
BTOPOE HAyaJl0 TEPMOAWHAMHUKHU.
OCHOBHBIE  TEPMOAMHAMHYCCKUE
¢yaknun. [loHsATHE paBHOBECHS.
Pome muddysum B pasmuaHBIX
mporeccaXx. XUMHKO-TepMHUUECKas
oOpabotka llemeHTanms cTamu
OIIK-8 Cmoco6eH | 1. 3naer npuanunsl | Bropoi 3aKOH duka. |PI'3, 3amanue 2-3 OK3aM€H,  BOIPOCHI
IMOHUMATh paboThI Hcnonp3oBaHue METOJIOB 43-90, 3agaun 1, 2
NPUHLUIBL  pabOThI | COBPEMEHHBIX KOHEYHBIX Pa3HOCTEH U KOHEYHBIX
COBPEMEHHBIX MH(OOPMALMOHHBIX  [3JIEMEHTOB TSt pelieHus
MHQOPMALMOHHBIX  [TEXHOJOTHUH H ypaBHeHui  1muddy3mn  O630p
TEXHOJIOTUH H | IpOrpaMMHBIX METOJIOB peleHus
UCIIOJIb30BaTh UX JJIs | CPENICTB, B TOM YHUCIE |OOBIKHOBEHHBIX
pelieHus 3a/1a4 | 0T€4ECTBEHHOTO muddepeHMaIbHbIX  ypaBHEHUH
npodeccHoHaNBHON  [TpON3BOCTBA Omnpenenenne ko3 punmenra
JIeITeIIbHOCTH TUPPY3UH U SHEPTUU AKTUBAIHU
mudhysun u3
IKCICPUMEHTATBHBIX JTAHHBIX
Ilepsbrit 3akoH ®Puxa. Pemenue
ypaBHeHui muddysun. Pemenne
YpaBHEHUS Tuddy3un. JUISL
MoJTy0eCKOHETHOT0 00pasia
YK-1 Criocoben | 1. 3naer npuniunsl  |Ilytn yckopenHont auddys3un B|PI'3, 3amanue 4 DK3aMeH,  BOIPOCHI
OCYILECTBIIATh cbopa, otoopa u KpHUCTaJUIax. Buusiaue 91-120
MTOWCK, KPUTHUYECKHH [0000meHus JIACIIOKALMM, TpaHull 3EpeH |

2




aHaIM3 M CHUHTE3|uH(pOopMaLuH. CBOOOIHBIX  TOBEPXHOCTEH Ha
nHdopmanuu, muddysuo.  Ponp nuddysumn B
HPUMEHSTh Pas3IMYHBIX Mpoleccax
CHCTEMHBIH MOAXOI

ULt peuieHus

HIOCTaBJICHHBIX 33124

2. MeToauKka OlleHKH 3TAIlOB (l)OpMHpOBaHI/Iﬂ KOMIIeTeHIIMIi 10 AMCUUILIHHE

PesynpTaTel 0Oy4eHHS 1O AWCIMILIUHE, COOTHECEHHBIC C YCTAHOBIECHHBIMU B MPOTPaMMe
WHJIUKATOpaMU JIOCTH)KEHHUSI KOMIIETEHIMI IPOBEPSIOTCA IPU IPOBEACHUM MEPONPUATHA TEKyIIeH
aTTecTanuu (KOHTPOJIS) B POIecCce M3YUCHHSI TUCITUTUIMHBI, YKa3aHHBIX B TabmuIle pasnena 1.

B 4 cemectpe 00s3aTenbHBIM 3TAalOM TEKYIIEH aTTECTAllMM SIBISIETCS pPacdyeTHO-Trpaduueckoe
3amanue (pabora) (PI'3(P)). TpebGomanus k BemoaHenutro PI'3(P), coctaB u mpaBuia OIEHKH
chopmynupoansl B nactiopre PI'3(P).

[TpomexxyTouHasi arrecTanus Mo JUCHUILIMHE MPOBOAUTCA B 4 cemecTpe - B opme dK3aMeHa,
KOTOPBII HalpaBJiIeH Ha OLIEHKY C(HOPMUPOBAHHOCTH PE3YJIHTATOB OOYUSHHS MO AUCUUIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C YCTaHOBJICHHBIMH B IpPOTpaMMe HHIMKATOpaMu MocTixeHusi komnereniuii OITK-4,
OIIK-8, YK-1 u cooTHEeCEHHBIX C HUMU UHAUKATOPOB. (CM. Tabnuiy paszzaena 1).

DK3aMeH MpPOBOJUTCA B MHCHbMEHHOM BHje Mo OwieraMm. buner mpexacrasiser coboit Habop
BOIIPOCOB M 3aj7ad IO TeMaM, M3yYeHHbIM B TeueHue cemectpa. [lig Hammcanus Owuiera CTyAEHTY
orBogutcs 1,5 waca. Jlns pemieHust 3ajad CTYACHTY pa3pelieHO IOJIb30BaThCsl KaJIbKyJIATOpaMU U
tabnuuaMu (QyHKIMK OIMOOK, BBIJIAHHBIX 3apaHee MpernojaBareneM. [peOoBaHUsS K BBIMOTHEHHUIO
9K3aMeHa, COCTaB M MPaBUJIa OIICHKH C(OPMYIIMPOBAHBI B ACTIOPTE SK3aMEHA.

OO0ue mpaBuia BBICTABICHUS OLIEHOK TEKYILEH U MPOMEKYTOUHOW aTTeCTallUu MO JAUCLUILINHE
ONpeAeNsAoTCs 0aIIbHO-PEUTUHIOBON CUCTEMOM, MPUBEIEHHOW B pabouell mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MIPUBEACHHBIX B 1. 3, OCYIIECTBISAECTCS OILIEHKAa YPOBHEU JOCTUTHYTHIX
pe3yabTaTOB 00YUYEHUS 10 JUCIUTIIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B MMPOTPaMMe UHIUKATOPAMHU
noctxenus komnerenuuit OIIK-4, OIIK-8, YK-1, 3akpenyieHHbIX 32 AUCIUIITHHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaM#
AOCTHKEHHMS] KOMIIeTeHIIUil

IpoaBunyteiii. TeopeTnueckoe coaepkaHue Kypca OCBOCHO  MOJHOCTHIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe U TJIyOOKOe IMOHMMaHHE y4yeOHOro MaTepuayia M CIOCOOHOCTh K
CaMOCTOSITEIbHOMY TIONOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJe JanbHelniell yueOHoW paldoThl H
npodeccuoHaabHON nesTenbHocTH. CPopMUPOBaHBI HEOOXOIUMBIE HABBIKM MpaKkTHUecKoi paboTel. Bee
y4eOHbI€ 3aJlaHusl, IPEYCMOTPEHHBIE TPOrpaMMOi 00yUeHMsI, BHITIOJHEHBI KaYECTBEHHO, 0€3 3aMeYaHui.
PesynbraThl 00yuyeHHs TO AMCUUILUIMHE (MOJIYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMH B IpOTrpamMme
UHAUKATOpaMH JOCTHIKEHHUS KOMIIETEHIMI, OIIEHEHbl YHCIOM OajuloB, BXOASIIMM B JIHANa3oH
IIPOJIBUHYTOI'O YPOBHS.

Ba3oBblii. Teopernueckoe coaepkaHHe Kypca OCBOEHO B 00beMe, HEOOXOIAMMOM ISt
nanpHeimel yueObbl M NpoQecCHOHANbHOM  JedaTenbHOCTH. HaBbIKM MpaKkTUYECKOM paboThI
chopmupoBanbl Ha 6a30BoM ypoBHE. Bce mpegycMoTpeHHBIE TTporpaMMoi o0ydeHus y4eOHbIe 3aTaHust
BBINIOJIHEHBl C HEOOJBIIMMHU TOTPEIIHOCTAMU. Pe3ynbTarel 0OydeHUs MO AUCHUILIUHE (MOJIYJIO),
COOTHECEHHBIE C YCTAaHOBJIECHHBIMU B IIPOrPAMME MHAMKATOPAMH JOCTHXKEHHUS! KOMIIETEHINN, OLEHEHBI
qucaoM 0aioB B mpesenax 6a30Boro ypoBHs.

IloporoBelii. TeopeTudeckoe cojaep)kaHue Kypca OCBOGHO B 00beMe, HEOOXOIUMOM IS
JanpHeimeil yueobl u npodecCHoHaNbHON AeaTebHOCTH. HeKkoTophle MpakTHUeCKHe HaBBIKU paboThI C
chopMupoBaHbl ¢ TpoOenaMu. YdeOHbIE 3aJlaHusl, TMPETyCMOTPEHHBIE TPOrPaMMON OOydYeHUs,
BBIMOJIHSUIMCHh € OLIMOKaMH, HCIPaBICHHBIMU 110/ PYKOBOJCTBOM IIperojaBaTesns. Pe3ynbTarsl
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00y4eHHUs 10 AUCUUILIMHE (MOIYJI0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTpaMMe MHAMKATOPaMHU
JOCTH>KEHUS] KOMIIETEHIIUH, OIICHEHbI YHCIIOM OaJlJIOB B IIpeziesiaX IOPOrOBOTO YPOBHSL.

Hu:xe moporosoro. Teopetuueckoe cojiep:kaHue Kypca ocBoeHo (parmeHTapHo. HeoOxonumele
HaBBIKM MPAKTHYECKOW pabOThl C(HOPMHUPOBAHBI MHUHHMMAIBbHO. BONBIIMHCTBO Y4EeOHBIX 3aJaHMIA,
MPEelyCMOTPEHHBIX NpOrpaMMoil OOy4YeHHs, HE BBINOJIHEHBbI. Pe3ynbTartel OOyueHUs MO JUCIUILIUHE
(MOAYJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHJMKATOPAMU JOCTH)KEHUSI KOMIIETEHIUH,
OLICHEHBI YMCJIOM 0aJIOB, BXOSIIMX B AMANa30H HUKE MOPOTOBOTO YPOBHSL.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «TepMO,I[I/IHaMI/IKa MaTCpUaJIOB», 4 CEMECTP

1. Mertoauka oneHKH

DK3aMeH MPOBOUTCS B MUCbMEHHOM (hopme, 1o Omieram. brser coctout u3 8 Bonpocos u 2
3a1a4 ¥ (POPMHUPYETCS TIO CIIETYIOIIEMY MTPABHITY:
— TIEPBBIN BOIIPOC BHIOMPAETCS U3 AUaria3oHa Borpocos 1-17;
— BTOPOH BONPOC U3 IMaria3oHa BOIMPOCOB BBIOMpAETCs U3 auarna3ona Borpocos 18-30;
— TpEeTHil BOIpOC BBIOMpAETCS U3 Iana3oHa BOnpocos 31-42;
— 4YeTBEPTHI BOMPOC BBIOMPALCTCS U3 IHana3oHa Borpocos 43-60;
— TATHIA BOIIPOC BBIOMpaeTCsl U3 TMara3oHa Bompocos 61-78;
— IIEeCTOW BOMPOC BBIOMpAeTCs U3 AuarazoHa Bonpocos 79-90;
—  CeIpMOI BOIIPOC BRIOMpAeTCs U3 quana3oHa Borpocos 91-108;
— BOCBMOI1 BOIpoC BeIOHpaeTcs n3 nuanasona Bornpocos 107-120;
— JICBSITBIA BOIPOC — 3a/1a4a;
— JICCATBIN BOMPOC — 33j1aua.
dopma sK3aMeHAIMOHHOTO OmiieTa npuBeaeHa B [Ipunoxenun 1
Takum 00pa3om, MPOBEPSIOTCS Pe3yabTaThl 00yUEHHsI TIO0 AUCIUTUTNHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B IPOTPaMMe WHANKATOPAMH JOCTHKEHUS] KOMIETECHIINH .
Ha »x3amene mpemnogaBarens BIIpaBe 3a1aBaTh CTYIEHTY YTOYHSIONINE M JIOTIOJHUTEIHHbIC
BOIIPOCHI U3 00111ero nepeyHs (1. 4).

2. Kputepuu oueHkH pe3yJbTaTOB 00y4eHHs, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
WHIUKATOPOB JOCTUKEHHS] KOMIIeTeH i

OTBeT Ha S3K3aMEHALMOHHBIM OWJIET 3aCUMTHIBAETCS Ha MPOABHMHYTOM YpPOBHE, €CIH
CTY/IEHT TNPOBOJAUT CPaBHUTEJIbHBIA KOMIUIEKCHBIM aHaIM3 Marepuaia, BBIABISET MpPOOJIeMbI,
npejiaraeT MeXaHW3Mbl HMX pelIeHus, MPEJCTaBlIIeT KOJIUYECTBEHHbIE XapaKTEPUCTUKU
OTIpeJIeJIEHHBIX POLIECCOB, MPUBOJUT KOHKPETHBIE TPUMEPHI, HE JIOMYCKaeT OMUOOK U CIIOCOOEH
0o00oCcHOBaTh BBIOOpP MeToAa pemieHus 3anadd. COBOKYMHOCTh pPE3yJbTaTOB OOy4YeHHUS IO
JUCLUIUINHE U COOTHECEHHBIX C HUMH MHJUKATOPOB JOCTH)KEHUS KOMIIETEHIUI HE COAECPKHUT
npo0OesioB. YCTaHOBJIEHHbIE B MpPOrpaMMe KOMIETEHLUUU C(HOPMHUPOBAHBI B IOJHOM OObEME.
Onenka cocrasisiet om 35 oo 40 6annos.

OTBeT Ha 5K3aMEHAIIMOHHBIM OWJIET 3acCUMTHIBAeTCSd Ha 0A30BOM YpPOBHE, €CIH CTYACHT
IpU OTBETE€ Ha BOMPOCHI (POPMYJIUPYET OCHOBHBIE MOHATHUS, AAET XapaKTEPUCTHKY IPOIIECCOB,
SBJICHUHM, MPOBOJUT aHAJIW3 MPHUYMH, YCIIOBUHM, CIOCOOEH MpPEICTaBUTh KOJWYECTBEHHbBIE U
Ka4eCTBEHHBIE XapaKTEPUCTHUKU MPOIECCOB, HE JOMYCKAET CYIIECTBEHHBIX OLIMOOK IMpH
pemieHnn 3anayu. COBOKYIHOCTb pPE3yJbTaTOB OOYYEHHS MO AUCHUUIUIMHE COOTHECEHHBIX C
HUMHM WHIMKATOPOB JOCTHXKEHHMS KOMIETEHUUH COAEPKUT HECYIIECTBEHHbIE IPOOEIHI.
VYcTaHOBJIEHHBIE B IPOrpaMMe KOMIETEHLUH CHOPMHPOBAaHbI Ha 0a30BOoM ypoBHe. OleHka

1



cocrasiaeT om 34 0o 27 b6annos.

OTBeT Ha 3K3aMEHAIMOHHBIN OWMJIET 3aCYMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIH CTYICHT
IpU OTBETE HA BOMPOCHI JAET ONpPECICHUE OCHOBHBIX TOHSATHH, MOXKET IMOKa3aTh MPHUYUHHO-
CJICJICTBEHHBIC CBSI3M SIBJICHUM, TIPU PEIICHUH 3a/1a4H JIONYCKAeT HEIPHHIIMITHAIbHBIC OIIUOKH,
HanpuMep, BbIYHCITUTENbHBIC. COBOKYITHOCTh pE3Y/IbTATOB OOyUYEHUS 1O AUCHUIUIMHE U
COOTHECCHHBIX C HHUMH HMHJAKATOPOB JOCTHIKCHHS KOMITETCHIIUH COACPKHUT IPOOEIIHI.
YcTaHOBIIGHHBIE B TIPOrpaMMe KOMITETEHIIMU C(HOPMUPOBAHBI HA TIOPOTroBOM ypoBHeE. OleHKa
coctasisgeT om 26 0o 20 6annos.

OTBer Ha DJK3aMCHAIWIOHHBIA OWJIET CYMTACTCs HeyJAOBJIETBOPUTEIbHbIM (HUXKE
IIOPOrOBOT0 YPOBHS), €CIIM CTYJCHT IPH OTBETE HA BOIMPOCHI HE JIACT ONPEICICHUI OCHOBHBIX
MOHATUH, HE CIOCOOCH IOKa3aTh MPUYMHHO-CIICJCTBCHHBIC CBS3M SBJICHHUMA, MPH PEIICHUU
3aJ]aud JIOMYCKAeT NPUHIUIHAIbHBIC OIMMOKH. COBOKYITHOCTh PE3YyJIbTAaTOB OOyUYEHHUS IIO0
JTUCITUTNIMHE W COOTHECEHHBIX C HUMHU HHIUKATOPOB IOCTHKCHHSI KOMIICTCHIUN COMEPIKHUT
CYIIECTBEHHBIC MPOOENbl. YCTAaHOBICHHBIC B IPOrpaMMe KOMIIETEHIIMHM He C(HOPMHPOBAHBI.
Ouenka cocrasisieT mernee 20 6annos.

3. IlIkajaa oueHKH

DK3aMeH CYMTAeTCs CIIaHHBIM, €CJIM cyMMa OaJlIoB MO BCEM 3aJaHMsIM OWieTa COCTaBIIseT
or 20 mo 40 OGamwioB BrmoumtensHo. Cymma wmenee 20 OamioB  TIpU3HAETCA
HEY/I0OBJICTBOPUTEILHBIM PE3yIbTATOM IPOMEKYTOUHOH aTTECTAlNH [0 JUCHUILIMHE .

B o0melt oneHke 0O JUCHMIUIMHE 3K3aMEHALIMOHHbIE Oalibl y4YUTHIBAIOTCS B
COOTBETCTBUHU C IIPaBUJIAMU OaJIJIbHO-PEUTUHIOBON CUCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

4. Bonpocsl K 5k3aMeHy N0 JMcHuIuInHe «TepMoinHaMuKa MaTepraIoBy

UYro u3yuyaeT TepMoIMHaMuKa’?

Kaxue Tunsl TepMoIMHaMUYECKUX cUCTEM pasnudaror? [Ipuseaure npumepsl?

[Ipu KaKuX YCIOBUSAX CUUTAETCS, YTO CUCTEMA HAXOJUTCS B COCTOSIHUM PaBHOBECHSI?

B uem cyrp mnepBoro 3akoHa TepmoauHamuku? IlpuBeauTre MareMaTH4ECKYHO
(GOpMyYITHUPOBKY 3aKOHA.

oY

S. Haiite ompenenenue sHTaNbNUU. [IpH KakuX 3HAYEHUAX SHTAJIBIMU peaKIUHU OyayT
HK30TEPMHUUECKUMHU, IHIOTEPMUUYECKUMH WU TPOTEKAIOIIUMHU 110 KpYyry?

6. B uém cyTp BTOpOro 3aKkoHa TEpMOJINHAMUKH?

7. OxapakTepHu3yiTe caMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MTPOLIECCHI.

8. Jaiite onpeneseHne HTpOoNUU. YTo OHa MOKa3bIBAET?

9. HazoBuTe OCHOBHBIE TEpMOAMHAMUYECKHE TOTECHIHAIbL. B uéM oTanume cBOOOIHOMN
sHeprun ['mu66ca ot cBoboaHOM 3Heprun ['ensMromnbia?

10. Ilpm xakumx 3HaueHHWsx OdHepruu [uOOca w [enbMronpia MPOIECCH MPOTEKAIOT
CaMOIIPOU3BOJIBHO, HECAMOIIPOU3BOJIBHO, OCTAIOTCSl B PABHOBECUU?

11. JlaiiTe ompeneneHue CTaOMIBHOMY, HECTAOMIBHOMY U METAaCTaOMIHBHOMY COCTOSTHHUSIM.
[TpuBenuTe NpUMEpBHI.

12. Tlpum xakKoM yCIOBHH BO3MOXHO MPOTEKaHUE (a30BOTO MPEBPAIICHHUS?

13.  JIBe KpucCTauIMYecKHe CTPYKTYpbl HAaXOASATCS B PAaBHOBECMHM M UX dSHepruu [ mbdOca
OIMHAKOBBI. UTO MOXHO CcKa3aTh 00 WX JBIKYIIEH cuiie?

14, Yrto noka3bIBatoT (pa3oBbIie qUArPaMMbI?

15. [IpuBennTe mpuMep OJHOKOMIIOHEHTHOM TarpaMmbl COCTOSTHUSA?

16.  JlaiiTe onpeneneHne MOHATHIO «TEMIIEpaTypa IMepexoia.

17. Urto Takoe yjaenbHas TEII0EMKOCTh?

18.  Ommmmre kKakuM 00pa3oM TemIepaTypa BIUSET Ha HW3MEHEHHE CBOOOJHON SHEpruu
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['n66ca? IIpu kakux ycnoBusix OyaeT cTabMIbHA KUAKas Ui TBEpAas Ga3bl?

19. B uém 3axmroyaetcs GU3MIECKUN CMBICI CKPBITOW TETUTOTHI TIJIaBICHUS?

20. Ilpu yBenWYeHHMH TeMIepaTypbl BBINIE TOYKHM IUIABJICHUS IPOUCXOMUT MEPEXO
Marepuaia U3 TBEPAOTO COCTOSHHS B JKuakoe. OOBSICHUTE BO3MOXHBIC 3HAKH M3MCHCHHS
SHTAJIBIINHU, SHTPONUU U CBOOOTHON 3Heprun? Kakum OyneTr 3HaK 3THX K€ XapaKTePUCTUK MPH
POTEKaHUU 00PaTHOTO MPEeBpACHUS (M3 )KUAKOCTH B TBEPIOE COCTOSHUE)?

21.  Kakum oOpa3oMm JaBicHHE BIUsSeT Ha (ha30BbIC MpeBpalleHUs (Ha MpPUMEpPEe YHUCTOTO
Kenesa)?
22. IToyemy sHTanbnus y-Fe mpu BBICOKHMX TeMIIepaTypax BBIIIE, YeM SHTAIbNNS o-Fe npu

HU3KHX TeMIepaTypax?
23.  UYro nokasbiBaeT ypaBaenue Knaneiipona-Knaysuyca?

24, Kak w3menutcs cBoOomHass osHepruss [mbOOca 1mocne 1mpolecca  CMEIICHHS
JBYXKOMITOHCHTHBIX CIIJIaBOB?

25. Kak umsmensiercss cBobomHas sHeprus ['mO0ca B JBYXKOMIIOHEHTHBIX CHCTEMax IpH
pa3IUYHbIX TeMIeparypax?

26.  Jlns 4ero mpUMEHSIIOT IPABUIIO phiyara?

27. B uém 3aximrodaercs npaBmio (a3 ['nb6oca?

28.  UYto uzyuaer auddysusn’?
29. B uém cytb Berpeunoit muddysun?

30.  Ilepeuncnure OCHOBHBIE MEXaHU3MBI TG Y3UU.

31. B uém cyTh BAaKaHCMOHHOTO MeXaHu3Ma quddy3un?

32.  Kparko onummre nedextsl no @penkento u nedpexts! no Hlortku. B uéM ux ocHoBHOE
oTnuyue?

33.  Kak onpenenutb paBHOBECHYIO KOHLIEHTPALIUIO BAKAaHCHA?

34. UTo NpoucXoauT ¢ KOHLIEHTpAIeH BaKaHCH IPpU YBETMUYEHNUN TEMIIEpaTyphl?

35.  Jlns 4ero mpUMEHSIOT MeTox AuddepeHunanbHoi nunaromerpun? B uéMm 3akimodaercs
OCHOBHOI NPUHIUI JaHHOTO MeTo1a?

36.  Kak u3MmeHsieTcss SHEprusi MUTpAIMM MPH Hepexo/ie MeXI0y3€IbHOTO aToMa M3 OJIHOTO
MIOJIOKEHUS B JIpyroe?

37.  Yro mpencrasinseT co00i sHeprus akTuBau B 1uddy3un?

38.  Kakoit mexanu3m auddy3nn MexI0y3enbHBIA WM BAKAHCHOHHBIN MPOTEKAeT ObICTpee U
nouemy?

39. Uro sBysieTcst NBYOKYIIEH CUIION B HecTanimoHapHou nuddy3un?

40. UYro onuceiBaeT nepBolii 3ak0H Puka?

41. B uém otiinume cranmoHapHoi qud¢ys3uu ot HecTaunoHapHoii? [lpuBeaure npumepsl.
42.  Tlouemy mepBblii 3akoH @Puka He MOXET OBITh NPUMEHEH JUIS ONpeAeTeHUS
KOHIEHTPALMOHHBIX ITpoduieil B ciryyae HecTamoHapHou nuddy3un?

43.  Yro onuceiBaeT BTOpoi 3akoH Puka? KakoBo ero matemMaTuueckoe mnpejacraBieHue?

44, Kaxkoe TBEpmoe Teno cunTaeTcs moIyoecKOHEYHBIM?

45. B uém 3akio4aercs CyTh aHAIUTUYECKOTO MeTo/1a pemeHus 1upy3HOHHBIX 3a1au?

46.  Yro Takoe (hyHKIHS OMIUOOK M TOTIOJHUTEIbHAS (QYHKIIHS OTTHOOK?

47. 29. B uém oTaMuue aHATUTHYECKOro MeToja peueHus IupQy3HOHHBIX 3a7ad oOT
YUCJIEHHOTO?

48.  Onmmurte B 4éM 3aKIIOYaeTCsl OCHOBHAs MJIes MeETOoJa KOHEYHBIX pa3HOCTeH is
pemenus AU Gy3NOHHBIX 3a1au?

49, Ilpu KakuxX YCIOBHMSIX MeTOJa KOHEYHBIX pa3HOCTEH pemieHus OyayT SBISATHCA
YCTONYUBBIMU ?

50.  Kakue ¢pakTopsl OKa3bIBAIOT BIUSHUE HA CKOPOCTh TG Py3un?

51. Kakoit w3 mnpuBEAEHHBIX OJIEMEHTOB YIVIEpOJ WM BoAOpona Oyaer OwicTpee

muynauposate B xkene3o? B kakoil kpucrammueckor pemérke OLK wmu 'K nuddysus
OyneT mpoTekaTh ObICTpee U mouemMy?
52.  Kakum o0pa3zom TemnepaTypa BiauseT Ha KodppuuueHnt audpdysuun?
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53.  Kak mporekaer nukiaumueckuil MexanusMm nu¢p¢ysun? B kakux cTpykTypax Haumbosee
BEpOATEH?

54.  Kak nporekaer KpayauoHHBIH MexaHu3M auddysuu? [lpu kakux yciaoBHSX BO3MOXKHA
peanu3anys JaHHOTO MeXaHu3ma?

55.  Kakoe ypaBHEHHE ONHCHIBAET TEMIIEPATYPHYIO 3aBUCUMOCTH Kodppuimenta nupdysun?

56.  UYro Takoe mpouecc camoauddysuu? B kakux mporeccax M SBICHHAX caMoauddy3us
UTPAET BAKHYIO POJIb?

57. Jns yero npumeHstoT Meto bonsiimana-Marano?

58.  Kparko omummute cytb skcnepumenta Cmurensckac 1 Kupkennania.

59. Kakum oO0pa3oM MOXHO KOHTPOJHUPOBATh MOPUCTOCTh MATEpUANOB IMpPU HX
TG PY3MOHHOM B3aUMOACHCTBUH?

60. Uto omnpenenser mnepBoe ypaBHenue Jlapkena? KakoBo ero mareMaTH4ecKoOro
npejcraBieHue?

61. Ecmm mpennonoxutb, uto aupdysuonnsii nmotok JA > JB, TO B CTOPOHY KaKOro
KOMIIOHEHTa A win B OyJeT NpouCXOIUTh CMEIIEHNE HHEPTHBIX MapKepoB?

62. Jlnga HaxOoXICHHS YEro WCIOJb3yeTcs BTOopoe ypaBHeHue Jlapkena? KakoBo ero
MaTeMaTU4YeCKOe MpeAcTaBIeHue?

63.  KakoBo mpakrtuyeckoe npuMeHeHue ypasHeHui lapkena?

64.  Kparko onumute npouecc Au(y3nOHHOIN CBapKH.

65. IlepeunmcnuTe OCHOBHBIE MEXaHU3MBI AUPQPY3UH, TMPUCYTCTBYIONINE B IPOIECCce

CIIEKaHUs TOPOLIKOB.
66.  Ilouemy nuddys3us mo rpaHuIaM 3epeH MPOTEKaeT ObICTpee, YeM B UX 00bEMe?

67. Kak Oymer MeHsATbCs ckopocTh AW(GY3UH BIOIb AUCIOKAIMA TpPU TMOBBIIICHUN
TeMIepaTypbl?

68.  3a cuér uero NPoUCXOAUT MepenoI3aHue AUCIOKAUI?

69.  Yro BamsieT Ha cKopocTh AU(Py3un aTOMOB BAOJIb IPaHUIL 3EpeH?

70.  Kakue nporeccsl IPOTEKAaOT BO BpeMsl OT/bIXA U MOJUTOHU3AMN?

71. Kpartko onummte 0cOOEHHOCTH CTPYKTYPHI TIOCIIE TIPOIiecca PEKPUCTATUTU3AIUH.

72. Uro sBnsieTcs ABIXKYLIEH cuiioil GopMupoBaHHMs 3EPEHHON CTPYKTYpbl B Ipolecce
pekpuctamu3anun’?

73. Yro sBnsieTcs ABYKYILEH CUIOMN /7S TEpBUYHON U cOOMpaTeNbHON peKpUCTaIIN3an?
74. Kaxkue akTopbl 0ka3pIBalOT BIMSHUE HA TEMIIEPATYPY PEKPUCTATIIUZAIIAN?

75.  Kakue ¢pakTopsl BIUSAIOT HA CKOPOCTh PEKPUCTATITU3ALNH?

76. Uto mpencraBnsier coboit nuddysnonHas monsydectb? B uéMm oTinmume mpoTekaHus
T y3MoHHOH noszydecTH 1o Mexanusmy Habappo-Xeppunra u KoGna?

77. Kpartko onumute ckonbxenue Paunnarepa u Jludmmia.

78.  llemeHTamusst — 9TO TMpOLECC TEPMUYECKOH 0OpabOTKH, NpPUMEHSeMbIH s

MOBEPXHOCTHOT'O YIIPOYHEHUS cTaliel. B pe3ynbrare kakoro MexaHuszma npoucxoaut auddysus
yIJeposa B MOBEPXHOCTD CTAJIN?

79. Kpartko onummute craanu 00pa3oBaHUs OKCUTHOM TUIEHKH.

80. O uéMm CBUAETENBCTBYIOT Cleayrollue 3HaueHus: cooTHomeHus Ilmmmnra-bensopra: a)
P—-B<1,6)P-B=1-2,8)P—B>2? Jlng kakux MarepuaioB XapaKTepHbl TaKu€ 3HAYCHUS
(mpuBenUTE IPUMEPBI).

81. B kakux ciydasx BBINOJHSAIOTCS JIMHEHHBIA, MapaOonyecKui, U JorapupMUUecKuii
3aKOHBI pOCTa MIEHOK?

82.  Tloyemy aust 3aTBepACBaHUS TPEOYETCS MEPEOXTAKICHIE?

83.  H3o0pasutre KpuUBYIO  OXJ@XIEHHMS s  CIUIaBa  3BTEKTUYECKOT'O  COCTaBa.
OxapakTepu3ynTe OCHOBHBIE JINHUU.

84.  Yto Takoe CKOPOCTh OXJIAXKJICHHS U KaK €€ MOKHO ONPEAETUTh Ha KPUBOM OXJIaKIeHU?
85.  Kparko omummTe SBIEHHs TMEperpeBa W MepeoxiaxaeHus. [loyeMy MpoOuCXOmAT 3TH
SBJICHUS?

86. M3oOpasute KpHUBYIO OXJKICHHUS I CIUIABOB C HMHTEPBAJIOM KPHUCTAUIM3AIUU.
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OxapakTepu3yiTe OCHOBHbIE JIMHUH.

87.  Onwumute, MpU KaKUX YCJIOBUAX CIEAYET 0KUIATh, YTO PACIUIaBIEHHbIE METAUIBI OyAyT
MOJIBEPraThCsl ACHPUTHOMY 3aTBEPICBAHUIO?

88.  OmnumuTe, NpU KaKUX YCIOBHUSIX CIEAYyeT OXHUIaTh, YTO pACIIABICHHBIE METaJUIbI
IPETEPIAT MII0CKOe (PPOHTANBHOE 3aTBEpIeBaHIe?

89.  Uro Bnuser Ha MOpQOJIOTHI0 TPaHUIBI pa3jiesia B MPOLECCe KPUCTAJUIM3AIMH YHUCTHIX
METaJIJIOB?

90.  Kak mpoucxoJuT rnepexoj OT IIAHAPHOTO POCTa K JEHAPUTHOMY?

91. HazoBute nBe craguu o0pa3oBaHMs yacTHIl HOBOH (a3pl. KpaTko onmummTe KaxIbplid n3
HUX.

92. B uéM pa3HUIAa MEKIY TOMOTEHHBIM U T'€TEPOTEHHBIM 3apOKICHUEM?

93. Kakue dakTopbl BIUSAIOT Ha 00IIee M3MEHEHHWE CBOOOJHOW SHEPTUM MPH TOMOTEHHOM
3apoXxKIACHUN?

94, B kakoM ciydae 3apojblllieoO0pa3oBaHUE MPHU FOMOTEHHOM OYJET MpoTeKaTh ObICTpee:
IIPY MOHM)KCHUHY WJIH TIOBBIICHUH TeMIiepatrypbl? [logemy?

95.  Ilpu xakom Tume 3apokaeHus (reTeporeHHOM HJIM TOMOT€HHOM) 3apO/IbIIe00pa3oBaHue
NPOTEKAET JIerye U mouemy?

96.  Urto BiOMSET Ha CKOPOCTH POCTA KPUCTAILIIOB?

97. O uém raacut npasuio Ysopunona?

98. Ilowemy B JUTBHIX MaTepualax 3aTBEPACBAHHME IOYTH BCETJa HAYMHACTCS CO CTEHOK
dbopMmbI?

99.  H3o00pa3uTe KpUBYIO OXJIAXKICHHUS, B COOTBETCTBUH C KOTOPOI PopMHUpYyeTCs NeHAPUTHAS
CTPYKTYpA.

100. KakoBo crpoeHue JUTOH CTPYKTYpbl? ONUIINTE KPAaTKO OCHOBHBIE CTPYKTYpHbBIE
cocrasistone. [1o BO3MOKHOCTH HApUCYHTE JIUTYIO CTPYKTYPY.

101. Yro Takoe cerperanus ¥ Kakue OCHOBHBIE BUJIbI CErperaliy CylnecTBYOT?

102. Uro Takoe HampaBieHHas Kpucraummzanus? Kakumu crocobamu oHa MOXET OBITh
peanu3oBaHa’?

103. 33. Ha3oBwuTe NATh BOZMOXKHBIX BHIOB TP PY3MOHHBIX (ha30BBIX MTPEBpAIICHHI?

104. Kparko onumuTe, Kak MPOUCXOAUT BBIAEICHHME 4YacTHL BTOpoil ¢aszpl? IlpuBenute
IPUMEpHI CIUIABOB, B KOTOPBIX MPEBPALIEHHS] IPOUCXOIAT IO JAHHOMY MEXaHU3MY.

105. Kparko onumuTe, Kak MPOUCXOIUT 3BTEKTOUJHOE npeBpatieHue? [IpuBenute npumepsl.
106. Kparko onumuTe, Kak MPOUCXOIUT PEAKIHS YITOPSIOUCHHUS.

107. Kparko onumuTe, Kak MPOUCXOIUT MaCCUBHOE MpeBpalleHue?

108. Kparko onumuTe, Kak MPOUCXOaUT nmonmmMopdHoe npespamienne? [lpuseanre mpumepsr?
109. Yto Takoe aucnepcuoHHoe yrpouyHeHue? IIpu Kakux ycCloBUSX OyAeT MpPOUCXOIUThH
YIPOYHEHUE YaCTULIaMHU BTOpO (a3bl?

110. Kparko onummre, Kak IPOMCXOJUT (pa30Boe MpeBpallieHne A CIIaBOB 3BTEKTUYECKOTO
cocraa?

111.  Or gero 3aBUCUT pOpMa AUCTIEPCHBIX YACTHULL, BBIACTUBIINXCA IPU KPUCTATITU3ALIH?
112. Yro Takoe TepMuueckas oOpaboTka «ctapeHue»? KpaTko omummre, Kakue OCHOBHBIE
9TaIlbl MPEBpAILEHUI XapaKTepHBI U1 JaHHOTO BUAA TEPMUYECKON 00paboTKu?

113. Kak mnpoucxoautT oOpa30oBaHHE O3BTEKTOMJIHBIX CTPYKTyp? ONHUIIMTE Ha TNpUMEpe
oOpa3oBaHus nepiura?

114. Yro mpencTaBisiOT CO00# AruarpaMMbl H30TEPMHUECKOTO MPEBpaIEHUS?

115. Kparko o0ObsICHUTE, TNOYEMY MEJIKOAUCIEPCHBIH TepiauT TBEPKE U MIpOYHEe
KPYIHOJIUCIIEPCHOTO NIepyinTa’?

116. Kparko onummre TeOpUH, B COOTBETCTBUU C KOTOPBIMH MOXKET MPOUCXOIUTH OEHHUTHOE
IpeBpalleHHE.

117. Kakum o00pazoM NpoucXoAuT oOpa3oBaHHE IIOOYISAPHBIX CTPYKTyp? Urto sBisercs
JBIDKYIIEH critoii 00pa3oBaHMsl TI00YISIPHBIX CTPYKTYp?

118.  Jlnst yero nmpuMeHSIOT (a30BbIE TUArpaMMbl HEIPEPHIBHOTO OXJIAXKACHUS ?
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119. Ha ocnoBe auddy3uoHHBIX CcOOOpaKeHHN OOBICHUTE, IOYEMY MEJIKOIUCIEPCHBIN
nepyiuT 00pa3yercst IpU YMEPEHHOM OXJIAXKICHHM ayCTEHHTA A0 TEMIIEpPaTyphl IBTEKTOHJA, a
KPYITHOJMCTIEPCHBIN MEPIUT 00pa3yeTcs IpH OTHOCUTEIBHO MEUIEHHOM OXJIaXKIACHUU?

120. Kparko oObsicCHUTE, TOYEMY Ha JHarpaMMe HEIPEPHIBHOTO OXJIAXICHHS CIIaBa JKeles3a ¢
YIIJIEPOJIOM 3BTEKTOMIHOTO COCTAaBA OTCYTCTBYET 00JaCTh OEHHUTHOTO IPEBPAILICHHS?

5. 33}13‘11/1 K 5K3aMCHY IO JUCHUIIJINHE «TepMOIII/IHaMI/IKa MaTCpuruaIoB»

1. Ha ocnoBanuu npencrasieHHoro rpaduka onpeaenute koddpduuent nuddy3un muHka
B amroMunud 1pu temreparype 400 °C. Cuurarh, 4TO paclpeieieHre KOHIIEHTPALUH IIMHKA B
ATFOMUHHUH XOPOIIIO MOJYHNHSICTCS ypaBHEHUIO TUPPY3UH B ITOTYOSCCKOHEYHOM TEJIe.

PacnpegeneHune LMHKa B NOBEPXHOCTHOM C/10€ a/IloMUHUA nocne
10 yacos gnddy3nm Npu pasAnYHbIX TEMNepaTypax npolecca

KoHUeHTpauma UMHKa, at. %

0 100 200 300 400 500 600 700

PaccTtoaHue ot NnOBEPXHOCTU, HM

2.

Hcnosnp3yst METOJ KOHEUHBIX Pa3HOCTEN PELIUTD CIEAYIOIIYIO 3a1ady.
HavanbHas KOHLIEHTpalMs HEKOTOPOIO BELIECTBA B TOHKOW IJIACTHHE

nocrosHHa U paBHa 3% (CH). I'paHnuHas KOHIEHTpalMs BellecTBa » h i
MOJJIEP’KUBAETCS MTOCTOSAHHOM, paBHOU 1% (Cgr). TonmuHa mIacTUHBI

— h, ko3 pument nudpdysun D. Yncio y310B M0 TOMIUHE MITACTHHBI edl
Dat
B3sTh paBHbIM 5. Koodduumenr r=_— mnpunire pasHbiM 0.25. e
IocTpouTh HA 0aHOM rpaduKe KOHIEHTPALUIO BemecTBa Y B Car /N / Cor
) L

IUIaCTHHE B MOMEHTHI BpemMeHdu M = 0, m = 1 u m=2 (m=0 —
HauvanbHbIi MoMeHT BpemeHu (0 cekynm), m = 1 cooTBercTByeT At
CEKyHJl, M=2 coOTBETCTBYET 2At CeKyH1)

=1 i=2i=3i=4 |[i=5
e W




[Tpunoxenue 1
(I)opMa 9K3aMCHallUOHHOT'O ourera

HOBOCHBUPCKUI TOCYJIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET

®axynpreTr MTD

bujer Ne
K 9K3aMeHy 0 AucIuInae « TepMoarHaMUKa MaTepHAIIOB)

g wn

© o N

10.

IIpn xakux 3HaueHHWsAX oSHepruu [uO6ca u [embMronbplia Tporecchl NPOTEKAIOT CaMONPOHM3BOJIBHO,
HECaMONPOU3BOJILHO, OCTAIOTCS B PABHOBECHU?

[Touemy sHTanbnus y-Fe mpu BEICOKMX TeMIepaTypax BhIIIe, YeM SHTAIbIHS o.-F€ mpu HU3KHUX TemmepaTypax?
Uro mpencrapiseT coOoi 3HEPTUs akTUBauy B quddy3nn?

B uém oTimiume aHanuTHYECKOTO MeToAa penleHns Au(Hy3nOHHBIX 3aa9 OT YHCICHHOTO?

Ecnmu npenmnonoxurek, 4to JUQQPY3UOHHBIH MOTOK 4 > Jp, TO B CTOPOHY Kakoro kommoHeHTa A wiu B Oyzaer
MPOMCXOIUTH CMEIICHHE HHEPTHBIX MapKepoB?

Kpatko omummre craguu npolecca MacconepeHoca Ipyu XUMHUKO-TepMHYECKOi 00paboTke.

Kakue ¢pakTopbl BIUSIOT Ha 00IIIee H3MEHEHHE CBOOOTHOW SHEPTUH IIPH TOMOTCHHOM 3apOXKICHUH?

Kak npoucxoaut oOpa3oBaHue IBTEKTOUAHBIX CTPYKTYp? ONHUIINTE Ha IpUMepe 00pa3oBaHUsl MEPIUTA.

Ha ocnHoBanum mnpexacraBieHHoro rpaduka onpeaenute koddduiment nuddy3un NUHKAa B IOMHUHUH NIPH
temneparype 400 °C. Cuurarh, 4TO pacrupeacIeHne KOHIEHTPALUH [[MHKA B aIFOMUHUM XOPOLIO TOTYHHIETCS
ypaBHEHHIO TUPPY3UN B IOTyOSCKOHSTHOM TeJIe.

PacnpegeneHue LMHKa B MOBEPXHOCTHOM C/10€ a/IlOMUHUA Nnocae
10 vyacoe guddy3um NpM paznMyHbIX TEMNepaTypax npouecca

KoHueHTpauma UMHKa, aT. %

0 100 200 300 400 500 600 700

Pacctoanwme ot NMOBEPXHOCTU, HM

CHOJB3ys METOJ KOHEUHBIX Pa3HOCTEH PEIINTh CIEAYIOIIYIO 3a/1ady.

HavanbHasd KOHIEHTpalusi HEKOTOPOro BELIECTBA B TOHKOW IUIACTHHE MOCTOSIHHA U
paBHa 3% (CH). 'paHnyHast KOHIEHTPALUs BELIECTBA MOAEP)KUBAETCS TIOCTOSTHHOH, h

paBHoit 1% (Cgr). TonumHa miactunbsl — h, ko3bdunuent audpdysun D. Yucno

DAt
Y3JIOB 110 TOJIIMHE IUIACTHHBI B35ATh paBHBIM 5. Koaddummenr I = 22 TIPHHSATH B

paBaeiM 0.25. IlocTpouTh Ha 0AHOM rpaduke KOHICHTpaLWIO BemecTBa Y B
miacThHe B MOMeHTHI Bpemern M = 0, m = 1 u m=2 (m=0 — Ha4anbHBIi MOMEHT CH

Bpemenn (0 cekynm), m = 1 coorBercTByeT At cexyHa, M=2 cooTBeTcTBYeT 2At Car. m / Cgr
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

110 JUCHUIIIIMHEC «TepMO,I[I/IHaMI/IKa MaTcpHralioBy», 4 CEMECTP

1. MeToauKka oleHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, HPEIyCMOTPEHHON Yy4eOHBIM
TUTAHOM.

Hens PI'3(P): cTyneHThl AOMKHBI OCBOMTH AHAIUTHYECKHE W YUCIEHHBIE METO[bI
peleHus 3a/1a4, CBA3aHHBIX C MPOIECCAMU TEPMOJMHAMUKN U KHHETUKU PA3IUYHBIX TPOIIECCOB,
MPOTEKAIOIINX B METANIMYECKUX MaTepHaax.

Ob6s3arensabiM  dnemMenToM  PI'3(P)  saBnsitoTcss pemieHne  ypaBHeHUH — auddysuu,
omHcaHue M OOCYXKIEHUE TMOITYYCHHBIX Pe3yabTaToB, opopmieHHE TpadUKOB M JUArpamm C
UCTIOJIb30BaHUEM KOMIIBIOTEPA.

Homep BapuanTa COOTBETCTBYET MOPSJIKOBOMY HOMEpPY B 3a4€THON  KHIDKKH
(ctynendeckoro ouinera).

PI'3(P) BeImonHsI€TCA MHANBUAYAIBHO.

KomnyectBo 3amanumii  goctaToyHo Uit  OOECHEUEHHs, KaXKAOrO OO0YyYaromerocs
WHAUBUAYalIbHBIM 3a1anueM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss mo coriiacoBaHHIO € IPENoAaBaTeIeM U3 yucia
pE3epBHBIX (HE 3aHATHIX) 3alaHUM.

[lepen BBIOTHEHWEM 3a/JaHUSI CTYACHT JIOJDKEH O3HAKOMHTHCS C aHATUTUYECKUM
METOI0M U METOJIOM YMCIIEHHOTO UHTETPUPOBAHUS JUIs pellieHus ypaBHeHUN 1uddy3un.

[IpemoaBaTens OCYIIECTBISIET PYKOBOJICTBO TIO BBIMOJHEHHIO 33JaHUS, OKa3bIBACT
KOHCYJIbTAIIHOHHYIO IOMOIIb ¥ TpruHKUMaeT otyeT o PI'3(P).

ITo pesynbraram BbemmonHeHuss PI'3(P) BbImoniHseTcs OTYET, KOTOPBIH COCTOHUT W3
CIEAYIOIIUX YaCTEeM:

Turtyneabii muct (M. [punoxenue 1)
3ananue 1 (o BapuaHTam)

3ananue 2 (10 BapuaHTaMm)

3ananue 3 (10 BapuaHTaMm)

3ananue 4 (10 BapuaHTaMm)

Crucok JmTepaTypbl 1 HICTOYHHKOB

ok wbdE

Tpebosarnus k oghopmnenuro:

O6wvem PI'3(3) 10-15 crpanun mammuomucHoro tekcra (opmarta A4. Illpudt Times
New Roman, 14. ®opmynsl HabuparoTcs B pemakTope MathType wnm ¢ mOMOIIBI0O KOMaHIBI
®opmyna/YpaBuenue. Pazmerienne ckaHupoBaHHBIX (opmyn He pomyckaercs. Hymepanus
CTpaHHUIl CKBO3Hasi, B HM)KHEW 4acTW JIMCTa MO LEeHTpy apabckumu nudpamu. Pabora nomkHa
ObITh OTpEelaKTUpOBaHa, He cojepxkarb opdorpaduyecknx, CUHTAKCHUECKHUX M CTHIIEBBIX
omn6ok. Ha TUTYIbHOM JIUCTE JOJKHBI OBITh yKa3aHbl AMCHUMIUIMHA, BapuaHT PI'3, pammumus,
UMS U Tpynna cryaeHTa. TUTydapHBIM aucT odopmisieTcss mo o0pasily, NPUBEJIEHHOMY Ha
pucynke 1. bpourtopoBka paGoThl 1o/kHa OBITh KHHKHOI; mosst: cBepxy — 2,0 cm, ciea — 1,5
cM, BHU3Y — 2,0 cm, cipaBa — 3,0 cm. Ilpudt Habopa Tekcra nomkeH ObITh 12-14 myHKTOB.



MexXCTpOYHBIM UHTEPBAJI ITOIYTOPHBIN. TEKCT NOJIKEH WILTIOCTPUPOBATHCS.

OTtder B yCTaHOBJIGHHBIE CPOKM claeTcsi Ha kadeapy ans nposepku. [IpemomaBarens
OLICHUBAECT KAa4eCTBO PAa0OTHI, OTMEYAET MOJOKHUTEIbHBIE CTOPOHBI M HEIOCTATKU paboTHl U
ompezenseT, N0NycKaeTcs Ju oHa K 3amure. [Ipu HeoOxonuMocTH mpenogaBaTess BO3BpallaeT
PT'3(P) crynenty nnst nopaboOTKM M YCTaHABJIMBAET CPOKH MOBTOPHOIO IMPEAOCTaBICHUS JJIs
npoBepKu. 1o 3ammThl paboThl CTYIEHTOM JOJIKHBI OBITH ClelIaHbl HEOOXOANUMbIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHMsIM IIPENO1aBaTeNs.

[Ipu monoxurensHOM pe3ynbrare oueHuBaHuss PI'3(P) cTymeHT e€ pacreuarbiBaer,
nepeaaeT Ha Kadeapy U 3alIMIIaeT 10 CECCUH B HA3HAYEHHOE MPEIo/1aBaTeNIeM BPEeMsL.

3ammra PI'3(P) cocrouT B WHAMBUIyaJbHOM YCTHOM COOECEIOBAaHHMHM CTYACHTA C
npenogasareneM. B mporecce 3amuThl BBISBISIETCS YPOBEHb 3HAHUM CTYJIEHTA, CTENEHb €ro
CaMOCTOSITEILHOCTH TpHU  BbIMOJIHEHUH padoTel. [lo pe3ympTaTam 3aluThl  CTYACHTY
BBICTABJIIETCSL OLIEHKA B COOTBETCTBUM C KPUTEPUSMHU, NPUBEACHHBIMH B II. 2 HACTOSLIETO
[Tacnopra.

2. Kputepuu oueHKH pe3yJbTaTOB 00y4YeHHs, COOTHECEHHBIX C YPOBHSIMH OCBOEHHA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeH I HI

OOue mpaBuia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcs OaibHO-
PEUTHHIOBOM CUCTEMOM, YCTAaHOBJIIEHHOW JIOKanbHbIM akToM HI'TY.

PI'3(P) cumTaercs BBINOTHCHHONH Ha MPOJABHHYTOM YpPOBHE, €CIIM BCE HEOOXOJIUMBIC
pacyeTbl IPOM3BEACHBI CaMOCTOSATENbHO M 0e3 omubok; Bce pasaensl PI'3(P) BbimosHeHb!
IPaBWIBHO U B MOJHOM 00beMe; paboTa opopMieHa B COOTBETCTBUU C TPEOOBAHUSMU; CllaHA
IPEnoJiaBaTel0 B yKa3aHHbIE CPOKM M HE BO3Bpallajach JJIs JOpaOOTKHU; JaHbl MOJHbIE U
pa3BepHyTbIE BBIBOABI W PEKOMEHIAIMM; HA 3alIUTe CTYACHTOM JaHbl YBEPEHHBIE H
apryMeHTHpOBaHHbIe OTBEThl. COBOKYIHOCTbH 3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HUMHU HMHJUKATOPOB JOCTHKEHHS KOMIIETEHLUH HE COJEP’KUT MpoOesoB. 3aKperieHHbIE 3a
PI'3(P) xomnereHuuu copMUpOBaHbl Ha MPOABUHYTOM ypoBHe. OrieHKa cocTaBisieT om 24 0o
20 6annos.

PI'3(P) cumTaercs BHINOJIHEHHOW HAa §a30BOM YpPOBHE, €CIIM BCe HEOOXOAUMBIE pacueThl
IIPOU3BENIEHBI CAMOCTOSTENBHO U 0€3 CYIIECTBEHHbIX OIIMO0K; Bce pasneinsl PI'3(P) BoimonHeHb
NPaBUIBHO, HO €CTh 3aMEUaHUs K MOJIHOTE MpelocTaBleHust HHpopmauu; padbora opopmieHa B
COOTBETCTBUHM C TpPeOOBAHMSAMM; CJlaHA MPENOJABATENI0 B YKa3aHHBIE CPOKH U OJHOKPATHO
BO3Bpallaiach CTYJAEHTY JAJs HE3HAYMTEIbHOH NopaOOTKH; B 3aKIIOYEHMM JaHbl BBIBOJBI U
PEKOMEHIALINHY; Ha 3alIUTe CTYI€HTOM JIOMYIIEeHbl HENPUHLIUITUAIbHBIE OIINOKU. COBOKYITHOCTh
3allJJaHUPOBAaHHBIX  PE3yJbTATOB U COOTHECEHHBIX C€ HUMH HWHJUKATOPOB JIOCTHIKEHHS
KOMIIETEHIIMH COJEP>KUT HecyllecTBeHHbIe Mmpolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuun
chopMupoBaHbl Ha 6a30BoM ypoBHe. OrieHka coctasisieT om 19 do 16 6annos.

PI'3(P) cumTaercss BBINOJHEHHOW Ha MOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacyeTbl TPOM3BEACHBI CAMOCTOSITEIBHO, HO C OMIMOKAaMH, YacTb M3 KOTOPBIX HOCHT
MPUHLMITHATIBHBIA XapaKTep; €CTh 3aMEYaHUs K IOJTHOTE MpelocTaBlieHus nHdopmanuu; padbora
oopmieHa B COOTBETCTBHUM C TpeOOBAaHUSAMM; CllaHA NPENOJaBaTeN0, HO HEOJHOKPATHO
BO3BpAIajIach CTYICHTY ISl TOPaOOTKH; B 3aKIIOYECHUHN JTaHBI KpaTKUe BHIBOJIGI; 3anuTta PI'3(P)
BBI3BIBACT y CTY/ICHTA Cepbe3Hble 3aTpyaHeHHs. COBOKYMHOCTh 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECEHHBIX C HUMH WHIWKATOPOB JOCTIIKEHHS] KOMIETEHIIMH COJEPKUT CYIIECTBEHHBIC
npobensl. 3akperuieHHsle 3a PI'3(P) kommereHmuu cpopMHUpoOBaHBl Ha MOPOrOBOM YpPOBHE.
Ouenka cocrasisier om 15 do 13 6annos.

PI'3(P) cumTaercs He BBINOJHEHHOH (HM)XE MOPOrOBOTO YPOBHS), €CIHM PacyueThl
MIPOU3BENEHbl C CEpPbE3HBIMH OMIMOKAMHU; €CTh 3aMe4aHMsl K TOJHOTE TPeJOCTaBICHUS
uHpopmanuu u ocdopmienuto; PI'3(P) Obuta cmana mnpenojaBaTento, HO HEOJHOKPATHO
BO3BpAIajgach CTYICHTY ISl 1OpabOTKH, YTO HE MPUBEIIO K YIIydlIeHuo ee kauectsa; PI'3(P) ne



JIOTMYIIEHA JI0 3alllUThl, YTO CBUAECTEIBCTBYET O HEYJOBJIECTBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yabTaToB. COBOKYIMHOCTh 3aIUIAHUPOBAHHBIX PE3yJIbTATOB M COOTHECEHHBIX C
HUMU WHJUKATOPOB JOCTHKEHUS KOMIIETCHLIMH COACPKUT MHOMXECTBEHHBIE CYIIECTBEHHbIC
npoOensl. 3akperienHbie 3a PI'3(P) kommerennuu He cdopmupoBanbl. OleHKAa COCTaBISET
menee 12 bannos.

3. kajaa oueHKH

B oOmieit onenke mo aucnurminHe Oamibl 3a PI'3(P) yuuThIBaroTCs B COOTBETCTBHH C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEICHHBIMH B pabodeil mporpamme
JUCLUTUIMHBL.

PI'3(P) kak d¢opma Tekymieir arrectaiuu (KOHTPOJIS) IO JUCHUIUIMHE CUUTACTCS
YCIIEIIHO BBIIIOJIHEHHOM, €CIM CyMMa MOIYYEHHBIX OAIOB IO BCEM €ro 3a/laHusIM COCTaBIISIET OT
12 o 24 6anno6 BKIIOYUTETHHO.

4. TlpumepHsblii nepedyenn Tem 3aaanuii PI'3(P)

1.Mcnionw3ys pemienne 2ro 3akoHa duka A moy0ecKOHEUHOTro o0pasiia MOCTPONTE Ha OJJTHOM
rpaduke KpUBBIC pacHpeieiCHHs KOHIECHTPAIMH YIIIEpojia 1O TOJIIMHE CTAIBHOrO 00pasia
cranu ¢ copepkanueM yriepona N*0,025 (rme N — HOMep BapuaHTa) Mocje LEMEHTAIUU TIPH
CJICAYIONIMX 3HAYCHUSIX TEMIIEPATypPhl U BPEMEHH IEMEHTAIUU:

a. 900 °C, 1 gac

6. 900 °C, 3 yaca

B. 900 °C, 10 gacosB
B. 950 °C, 1 gac

r. 950 °C, 3 yaca

1. 950 °C, 10 gacoB
e. 1000 °C, 1 gac

xk. 1000 °C, 3 gaca
3. 1000 °C, 10 gacos

Koaddunment auddy3un npu pasHBIX TeMNepaTypax HaWJWTEe U3 COOTHOIICHHsS] AppeHuyca
yuuthiBasi, 9to Do = 2,3x10™ m“/c, Qs = 148 xJx/Monb. yis ynpomieHus: pacuéToB MPUMHUTE,
YTO Ha TpaHWIax oOpas3lla KOHIIEHTpalMs YIiaepoAa COOTBETCTBYET MAaKCHUMAallbHOM
PacTBOPUMOCTH YTIIEpO/ia B ayCTEHUTE MPH TAHHOH TeMIepaType.

2.Mcnonp3ys METO/l KOHEUHBIX PAa3HOCTEH, pelnTe 3a/1ady 10 HEMEHTAIUH TUIAaCTHUHBI U3 CTaJIH
¢ KoHIeHTpanuei yriaepoaa N*0,025 (rme N — HOMep BapHaHTa) TOJIIUHON 5 MM U MOCTPOWTE
Ha OJIHOM TpaduKe KpUBbIE pactpeieseHHs yriiepoa Mo TOJIIMHE IUIACTUHBI IPU CIEIYIOIUX
3HAYECHUAX TEMIIEPATYpPhl U BpEMEHU [IEMEHTAIINN:

. 900 °C, 1 gac

. 900 °C, 3 gaca
B. 900 °C, 10 gacos
B. 950 °C, 1 vac

r. 950 °C, 3 yaca

I. 950 °C, 10 gacos
. 1000 °C, 1 gac

N P
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k. 1000 °C, 3 gaca
3. 1000 °C, 10 gacoB

Koo duuuent nuddy3un npu pasHbIX TemIeparypax HaiauTe M3 COOTHOIIEHUS AppeHuyca
yauThIBasi, 4T0 Do = 2,3X10'5 MZ/C, Qa = 148 x/x/monb. Bospmure He meHee 20 Todek Ha
TONIIUHY TUTACTUHBI. JIJis ympolmeHus pacuéTOoB NPUMHUTE, YTO HA TpaHUIAX oOpasia
KOHIICHTpAIUS YIiepoJa COOTBETCTBYET MAKCHMaIbHONH PACTBOPHMOCTH YTJIEPO/ia B ayCTCHUTE
IIpY JAHHOW TeMIepaType.

[Toctpoiite Bce rpaduku Ha OJTHOM PUCYHKE.

3.B kakux ciyyasix U3 IPEICTaBICHHBIX B 3a7ade 2 I PELICHUS 3a/Jadyd MO LIEMEHTAIU
IUTACTUHBI MOXHO OBUIO MCHOJIBb30BaTh NMpUOIIKEHUE i MoirydoeckoHeyHoro obpasma? Jlns
OJTHOTO U3 BBIOPAaHHBIX CIIydaeB OTOOpa3HTE HAa OJHOM TpaduKe pelIeHue 3aJauu, MOIy4eHHOE
METOJIOM KOHEUYHBIX Pa3HOCTEH U TOUHOE pellIeHue 3a1auu.

4.0npenenure MIyOMHY 00€3yTJIEpOKEHHOTO CJIOS MOCJIE OTXKUTA CTATBHOTO 00pa3iia TOJIIIMHON
1 MM u3 cranu Y8 mpu temnepatype 900 °C B teuenue 1 uaca. Mcnonb3yiite ans peuieHUs
3a/la4yl METOJl KOHEYHBbIX pa3sHocTed. 3a 00e3yriepoKEHHBIM CI0W yCIOBHO IPUMHUTE CIIOH, B
KOTOpPOM KOHILIEHTpalUs yriepoja cHuzuinack oonee uem Ha 0,1%.



IIpunoxenue

denepanpHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIBHOE YUPEKICHHUE
BBICILIEr0 00pa3oBaHus
«HoBocnbupckuii rocy1apcTBEHHBIH TEXHUUECKUH YHHBEPCUTETY
Kagenpa marepuanoBeeHusi B MAITHHOCTPOCHUH

PacuetHo-Tpaduueckoe 3ananue
1o Kypcy «TepMoauHaMHUKa MaTepHaIOB)
Bapuant

@akynbTeT MEXaHUKO-TEXHOJIOTHYECKUN
I'pynna
Crynaenr
IIpenonasareins

Hoocubupck T.

Pucynok 1 — TutynbsHas ctpanuna PI'3.




