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1. HEJIX OCBOEHUA

1.1

Hayunts npumMeHATh 3aK0HBI AU Gy3un AT aHaIH3a UG PY3HOHHBIX IPOIECCOB B MaTEepHaIax, Pa3IMIHbIE CIOCOOBI
onucanus mpouecca quddy3noHHOro nepeMenieHus] aTOMOB B METAJIaX, METObI ONIPECICHHS COOTBETCTBYFOLIMX

k03¢ GUIMEHTOB, PHU3MUIECKIHE OCHOBAHUS U MEXaHU3MBI MPOIecca. OOYYUTh BIUSHHIO MOJICH, OCOOCHHOCTIM UG PY3UN
B MHOTo(a3HbIX CHCTEMaX, a Tawke poiu Auddy3un B poreccax Mpou3BOACTBA, IKCIUTYaTalliK U pa3pyLICHHs
METaJUIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.11

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |BBezneHue B KBAHTOBYIO TEOPHIO TBEPAOIO Tela

2.1.2 | HedeKTsl KpUCTAITUNIECKOH peleTKI

2.1.3 | Kommbrotepu3zanust SKCIiepuMenTa

2.1.4 | Marepuansl albTepHATUBHON YHEPTeTHKH

2.1.5 [Marepuaibl HAyKOEMKUX TEXHOJIOTUI

2.1.6 | OcHOBBI AU3aliHA METAJUINYECKUX MATEPUAIIOB

2.1.7 | IImanupoBaHME ¥ OPTaHU3AI HAYIHO-UCCIEAOBATEIBCKOH PabOTHI

2.1.8 |IInaHupoBaHUE HAYYHOI'O FKCIEPUMEHTA

2.1.9 | CoBpemeHHBIE POOIIEMBI MATEPHATIOBEICHUS

2.1.10 | Teopust mOBEpXHOCTHBIX SIBIECHUI

2.1.11 |Teopus cummerpuu

2.1.12 | OnekrpoHuKa

2.1.13 | Kpucramnorpadus

2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK

npealIecTByoIIee:

2.2.1 | AtomHoe cTpoenue a3

2.2.2 | buoxumus HaHOMATEpUAIOB

2.2.3 |HmxeHepHs MOBEPXHOCTH

2.2.4 | MeramioBeneHne 1 TepMUUecKas 00paboTKa METAIIIOB

2.2.5 |Meronsl uCCIENOBAHUS CTPYKTYp U MaTepuanos. YacTs 1

2.2.6 |Meroxs! ucciaenoBaHus (HU3NIECKIX CBOUCTB MOIYIIPOBOJHUKOBBIX CTPYKTYP

2.2.7 |Hanomarepuaisl

2.2.8 |Hayuno-uccuenoBarenbckast paboTa

2.2.9 |Hayuno-nccnenoBarenbckas paboTa

2.2.10 |HayuHo-mccienoBaTenbckas padora

2.2.11 |HayuHo-mccenoBaTenbckas padora

2.2.12 | CepxTBep/ble MaTepHaIbl

2.2.13 | TexHOJIOTHUH MaTEepPHAaIOB C OCOOBIMH (HU3NICCKHUMHU CBOHCTBAMH

2.2.14 |®da30Bblc ¥ CTPYKTYPHbIEC N3MEHEHHS ITPU (POPMUPOBAHMN MATEPHAIIOB M SMHUTAKCUAIIBHBIX CTPYKTYP

2.2.15 | dusuka MarHUTHBIX SIBIEHUI

2.2.16 | ®usuka MOJyIpOBOAHUKOBBIX MPHOOPOB

2.2.17 | ®usuka MpoYHOCTH

2.2.18 | ®usuKa NIPOYHOCTU U MEXAaHHUYECKUE CBOMCTBA MaTEpPHaIOB

2.2.19 | ®uzuKO-XUMUS METAJUIOB U HEMETAITUUECKUX MaTepHaIoB

2.2.20 | dusuyeckre OCHOBHI JeOpPMaH U pa3pyLLICHUS

2.2.21 |AroMHas U 3NIeKTpPOHHAs CTPYKTypa MOBEPXHOCTH U MeXK(Da3HBIX TPAHUILL

2.2.22 | KoMIo3ULUOHHBIE MaTEpUAIIb

2.2.23 | KoHcTpynpoBaHuE KOMIO3ULMOHHBIX MaTEpUAIIOB

2.2.24 | Mertopp! uccieaoBaHus CTPYKTyp U Marepuanos. Yacts 2

2.2.25 |IloBepxHOCTHOE MOIM(MHUIMPOBAHIE MATEPHAIOB U 3aIIIUTHBIC TIOKPHITH

2.2.26 |Ilpom3BOACTBEHHAS IPAKTHKA MO TIOIYICHUIO MPOGECCHOHANBHBIX YMEHHH H OITBITa IPO(ECCHOHATIBHON IeSTeTEHOCTH

2.2.27 |Ilpom3BOACTBEHHAS IPAKTHKA MO TIOIYICHUIO TPOGECCHOHANBHBIX YMEHHI H OITBITa IPO(ECCHOHATIBHON e TeTEHOCTH

2.2.28 |Ilpom3BOACTBEHHAs IPAKTHKA MO ITOIYICHUIO MPOPECCHOHANBHBIX YMEHHI H OITBITa IPO(ECCHOHATIBHON IS TeTEHOCTH

2.2.29 |IIpou3BoAcTBEHHAs IPAKTUKA IO TIOIYYEHHIO MPO(ECCHOHAIBHBIX YMEHHUH U OITbITa TPO(ECCHOHAIBHON NESTEIbHOCTH




2.2.30

CHeHHaHLHLIC CILJIaBbI

2.2.31 | ®usnyeckoe MaTEpUATOBEICHUE CIUIABOB C OCOOBIMU MarHUTHBIMH CBOWCTBAMH, YacTh 1. MarHUTHO-MATKHE CTIJIaBBI
2.2.32 | ®usnyeckoe MaTepUATIOBEACHUE CIUIABOB C OCOOBIMU MAarHUTHBIMH CBOWCTBaMH, 4YacTh 2. MarHUTHO-TBEPABIE CILIABBI
2.2.33 | AMopdHbIE, MUKPO- 1 HAHOKPHCTAJUTIUECKIIE MATCPHAIIBI

2.2.34 | buo¢usuka

2.2.35 | BricokoTeMIepaTypHbIC B CBEpPXTBEpAbIe (QYHKINOHAIBHbBIE H KOHCTPYKINOHHBIC MATEPHAIIb]
2.2.36 |KowmnbroTepHble 1 HH(YOPMAIIMOHHEIE TEXHOIOTHH B HAyKe U IIPOU3BOICTBE

2.2.37 |MarepuanoBeaeHU€E U TEXHOJIOTHH NEPCIIEKTUBHBIX MAaTEpUaIOB

2.2.38 | Mertozp! uccnenoBaHUs XapakTEpUCTUK U CBOMCTB MaTepraioB

2.2.39 | Merobl 371€KTPOHHOW MUKPOCKOITUH JIJIsl MATEPHAIIOB TBEPIOTEILHON AIIEKTPOHHUKU
2.2.40 | Metposorus U UCIbITaHus (YHKIIMOHATIBHBIX MaTCPUAIIOB

2.2.41 | OCcHOBBI HAyYHO-TEXHUYECKOTO MEPEBOIA

2.2.42 | IlpakTiKa HAyYHO-TEXHHUYECKOTO MEPEBO/Ia U PEAAKTUPOBAHUS

2.2.43 | TeH30pHBIE METOJIbI B KPHUCTAIITO(PHU3UKE

2.2.44 | TexHonmorust Moay4eHus! KPUCTAIUIOB

2.2.45 | ®usnyeckre OCHOBBI MarHETH3Ma U MPOLECCHI TEpEeMarHHYUBaHUS MaTEpUAIIOB
2.2.46 | ®usnyeckue CBOWCTBA MPUIIOBEPXHOCTHBIX CIOEB U METOIBI MX MCCIIEJOBAHMIMA
2.2.47 | DyHKIMOHATBHBIE HAHOMATEPHUAIIB

2.2.48 | XuMus 1 TEXHOJIOIUs IOJIMMEPHBIX MaTEPUAIIOB

2.2.49 | buoopranudeckas XUMUs

2.2.50 |BricokoTemMnepaTypHble KEpAMUUECKIE MATEPUAIIb

2.2.51 |XKapomnpouHsie U paJrallMOHHO-CTOWKIE MaTepUaIbl

2.2.52 | KBanTOBas TEOpHs TBEPJIOTO TEIA

2.2.53 | MaremaTHueckoe 1 KOMIIbIOTEPHOE MOJICTHPOBAHUE MATEPHAIIOB M MPOLIECCOB IIEKTPOHUKH
2.2.54 | Meroupl HcCaeIOBaHMS MaKpO- 1 MUKPOCTPYKTYPBI MaTepHalioB

2.2.55 |Meronbl HeapaMeTPUUYECKON CTATUCTUKU

2.2.56 | HekoTopble rinaBbl KpUCTAIIIOXUMUH

2.2.57 | O6bemMHBIC HAHOMATEPUAITBI

2.2.58 |IIporecchl monydeHus: 1 00pabOTKH CBEPXTBEPIbIX MaTEPHAIIOB

2.2.59 | Ctpykrypa U TeXHOJOTHYHOCTH CIUIABOB

2.2.60 | ®u3HUKO-XUMHUS IBOJIOLMH TBEPAOTO BEIIECTBA

2.2.61 | SlpepHO-CIIEKTPOCKOMMYECKUE U CHHXPOTPOHHBIE METO/IBI NCCIIENOBAHNI

2.2.62 | ArrecTamus U UCTIBITAHUS BEICOKOTEMIEPATYPHBIX U CBEPXTBEPABIX MaTepHAIOB
2.2.63 | Arrectanus u cepTuHUKANUS U3ASTHH TEKTPOHHON TeXHUKI

2.2.64 |KowmnbrotepHble 1 HH()OPMAIIOHHBIE TEXHOJIOTHH B HAyKe U IIPOU3BOACTBE (PYHKIMOHAIBHBIX MAaTepUaIOB
2.2.65 |MarepuanoBeacHU€E U TEXHOJIOTHH NEPCIEKTUBHBIX MaTCPUAIIOB

2.2.66 |Marepuansl ¥ 3I€MEHTbI CHMHTPOHUKHU U CIIMHBOJIHOBOW ONTHKU

2.2.67 |MeHemKMEHT KauecTBa

2.2.68 | Meramunyeckue MaTepualsl Uil KPYIHbBIX TPAHCIIOPTHBIX CUCTEM

2.2.69 |MeramioBeneHue BEICOKOIPOUHBIX CIUIABOB

2.2.70 | Meromosiorus 1 NpaKTHKa OTNPEACTICHHs pa3MEPHBIX XapaKTepPUCTUK MaTEpHAIIOB
2.2.71 | Merononorus Hay4HbIX UCCIIEIOBAHMIA

2.2.72 | Ontuyeckue siBICHUA B Kpuctaiax. JacTs 2

2.2.73 | OcHOBBI KIIECTOYHOW OMOIOTUH

2.2.74 | OdopmiieHHE pe3yabTaTOB HAYYHOU JIEATEILHOCTH

2.2.75 |llpakTuueckoe MpUMeHEeHUe TeOpUn GYHKIHMOHAIIA SJIEKTPOHHOM MIIOTHOCTH

2.2.76 | CummeTpusi HAHOCUCTEM

2.2.77 | CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOIOTUU B CTPYKTYPHOM aHAJN3e

2.2.78 | CneKkTpocKOUYECKHe U 30HIOBBIE METOIBI

2.2.79 |Tepmomexanudeckas 00pabOTka METa/UIOB U CILUIaBOB

2.2.80 | YnpaBieHue KOJIEKTUBAMHU

2.2.81 |YmnpapneHue npoeKraMu

2.2.82 | XuMu4eckre OCHOBBI OMOJIOTHIECKHX MPOIIECCOB




2.2.83

udposoe MaTepuanoBeeHUE

2.2.84 |Hopwms! u npasuna opopmnerus BKP

2.2.85 |IloaroToBka K mpoIeaype 3aIUTHI ¥ 3aMINTA BBITYCKHOH KBaTH(UKAIIMOHHON paboTHI
2.2.86 |IloaroToBka K IpoIeaype 3aIUTHI ¥ 3aMIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboTHI
2.2.87 |IloaroToBKa K IpOIEAype 3aIUTHI M 3aMINTA BBITYCKHOH KBaTH(HKAIIMOHHOH paboTHI
2.2.88 |IloaroToBka K IpoIieaype 3aIIUTHI M 3aIIATA BBITYCKHOW KBaTH(HKAIIMOHHOH paboTHI
2.2.89 |IlpenmumioMHas IpaKTHKA IS BEIITOJTHEHHS BBITYCKHOW KBaMH(HKAIIMOHHOH paboThI
2.2.90 |IlpenmumioMHas IpaKTHKA IJIS BEIITOJTHEHMS BBITYCKHOW KBaNH(HKAIIMOHHOH paboThI
2.291 |IlpenmumioMHas IpaKTHKA IS BEITOJTHEHHUS BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI
2.2.92 |TlpenaumioMHas MPAKTHKA JJIsI BEIMOJHEHUS BBITYCKHOW KBATU(DUKAITUOHHON paOOThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-1: CnocodeH Kk MOMCKY HOBBIX HANPABJICHHIT HAYYHBIX HCCICA0BAHUI U CHHTe3Y 3HAHMI{ B 00,1aCTH MaTepHAaJI0BeeHHUs

H TEeXHOJOI'Md MaTepHuaJjoB, crnocooeH O(I)O]Z)MJI}ITL TEXHUYECKHE 3a1aHUA U OTYETHBIE MAaTEPUAJIBI 110 IVIAHUPYEMBIM U

MPOBEICHHBIM UCCICA0BAHUAM

3HaTh:

ITK-1-31 ocHOBHBIC 3aKOHOMEPHOCTH U MEXaHU3MBI AU(D(PY3UU B TBEPIBIX TENaX

Ymerb:

ITK-1-VY1 ocymiecTBasaTs 00pabOTKY M aHAIN3 HAYIHO-TEXHHYECKOI MH(POPMALIUH U Pe3yIbTaTOB MCCIIETOBAHIN

Baagern:

[1K-1-B1 HaBBIKaMu b 00paOOTKU U aHANNU3U HAYYHO-TEXHUIECKOH MH(DOPMAIIIH U Pe3ylNbTaTOB HCCIIEI0BaHUN

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI

Pazgen 1. Knaccuduxanus
M pelleHne ypaBHeHU |
anddysun

1.1 BBenenune. 3akoHbBI 6 2 T1K-1-31 ITK-1- JI1.1
nuddysun. Koaddumentst V1IIK-1-Bl JI1.3J12.1
muddysuu /Jex/ 21 32

1.2 [ToaroroBka K MpakTU4ECKUM 6 1 ITK-1-31 TIK-1- J.1
3aHATHSIM. M3ydeHue V1IIK-1-Bl JI1.2J12.1J13.
JIEKIMOHHOTO 1
Mmarepuaina /Cp/ 3132

1.3 Pemenwust 1-ro ypaBHeHUs 6 2 ITK-1-31 TIK-1- J.1
®uxka /T1p/ V1IIK-1-Bl JI1.2J12.1

3132

1.4 Pemenus ypaBHeHuii 6 2 [K-1-31 IIK-1- J1.1

muddyzuu /Jlex/ V1IIK-1-Bl JI1.2J12.1
0192

1.5 [ToaroroBka K MpakTU4ECKUM 6 1 TIK-1-31 TIK-1- J.1
3aHATHAM. M3ydenue V1IIK-1-B1 | JI1.2J12.1J13.
JIEKIITHOHHOIO 1
Matepuana /Cp/ 21 32

1.6 Pemenne ypaBHeHus 6 2 MK-1-31 IIK-1- J.1
mudy3un u3 V1IIK-1-B1 | JI1.2J12.1J13.
HCYEPIIBIBAEMOT0 1
ucroynuka /I1p/ 2192

1.7 [ToaroroBka K MpakTU4ECKUM 6 1 ITK-1-31 TIK-1- JI1.1 JI11.2
3aHgaTUAM. U3yuenue V1IIK-1-B1 21032
neKuuoHHoro Marepuaina /Cp/

1.8 Pemenne ypaBHeHUS 6 2 TIK-1-31 TIK-1- | JI1.1 JI1.2
muddy3un n3 V1IIK-1-Bl 2192
HEHCYEepIaeMoro

uctounuka /IIp/




1.9 [ToaroroBka K MpakTU4ECKUM 10 TIK-1-31 IIK-1- JI1.1 J11.2 P1
3aHATUAM. M3yueHue V1IIK-1-B1 2192
JICKIIMOHHOTO MaTepraia.

Brmmonnenue /13 /Cp/

1.10  |Pemenue ypaBHeHHS 2 MK-1-31 TIK-1- | JI1.1JI1.2
nmuddy3uu u3 obpasua VI1IIK-1-B1 21 32
KOHEYHBIX pazmepos /TIp/

1.11 MerTozp! onpeneneHus 1 ITK-1-31 TIK-1- JI1.1J12.1
Kod¢ puIIeHTa V1IIK-1-B1 22
muddyzuu /Jlex/

1.12 | TloaroToBka K MpakTU4ECKUM 1 MK-1-31 IK-1- | JI1.1J12.1J13.
3aHsaTHsIM. V3yuenue Y1IIK-1-B1 1
NeKuuoHHoro Marepuana /Cp/ 22

1.13 | Meroas! onpeneneHust 2 TK-1-31 TIK-1- JIT.1J12.1 KM1
ko3¢ GHUIHeHTa V1IIK-1-B1 22
nmuddyznu /Tp/

Pazgen 2. Mopean
cIy4alHbIX OJ1y:K1aHUH.
Mexanusmsl 1updy3un

2.1 Mogenb caydaitHbIX 2 TIK-1-31 IIK-1- JI.1
Oty nanuii. MeXxaHu3MbI V1 IIK-1-B1 JI1.2J12.1
muddysu /Jex/ 2132

2.2 [ToaroroBka K MpakTU4ECKUM 1 TIK-1-31 IIK-1- JI1.1 JI1.2
3aHATHSIM. M3ydeHue V1IIK-1-B1 2132
JeKmoHHoro Marepuaina /Cp/

2.3 Crnydatiabie oiryxnanwst /TIp/ 2 IIK-1-31 TIK-1- JI1.1

V1T1IK-1-B1 JI1.2J13.1
3132

2.4 [ToaroroBka K MpakTU4ECKUM 10 TIK-1-31 TIK-1- JI1.1 P2
3aHATUAM. 3yueHne Y1 I1IK-1-Bl JI1.2J12.1
JIEKIIMOHHOTO MaTepuaa. 21092
Bemonnenue 113 /Cp/

2.5 Mexanuzmbl nuddysuu /Tp/ 2 TIK-1-31 TIK-1- JI.1

V1 IIK-1-B1 JI1.2J12.1
2132

2.6 BakancnoHHBII MEXaHU3M 2 TIK-1-31 TIK-1- JI1.1 JI11.2
nuddysun. Metoas V1IIK-1-Bl 2132
W3yYCHHUS XapaKTEPHCTHK
BakaHcuil /Jlex/

2.7 [ToaroroBka K MpakTU4ECKUM 2 TIK-1-31 TIK-1- JI1.1 JI11.2
3aHiTUAM. U3yueHue V1I1IK-1-B1 2132
JeKimonHoro Marepuaina /Cp/

2.8 BaxaHcnoHHBII MexaHU3M 2 ITK-1-31 TIK-1- J.1
muddysun /TIp/ V1IIK-1-B1 JI1.2J13.1

2132

2.9 [ToaroroBka K mpakTU4eCKUM 2 TK-1-31 IIK-1- J1.1
3aHATUAM. 3yueHue V1 IIK-1-Bl1 22
NeKuonHoro Marepuaina /Cp/

2.10 | M30brTounsie Bakancuu /T1p/ 2 TIK-1-31 TIK-1- JI1.1J12.1

V1T1IK-1-B1 22
Paznen 3. Jupdy3uonno-
KOHTPOJIApyeMble
NpoIecchl

3.1 Juddysust B MHOTOGA3HBIX 2 TIK-1-31 TIK-1- JI1.1
cucremax /Jlex/ V1I1IK-1-B1 JI1.2J13.1

3132

32 [ToaroroBka K MpakTU4ECKUM 2 ITK-1-31 TIK-1- J.1
3aHsaTHsIM. V3yuenue V1IIK-1-B1 JI1.2J13.1
JeKIIMOHHOT0 MaTepuana /Cp/ 3132

33 Huddysust B MHOTOGa3HBIX 4 TK-1-31 IIK-1- J1.1
cucremax /Ip/ VY1IIK-1-B1 JI1.2J13.1

0192




34 Juddy3uonnsii poct das. 6 2 MK-1-31 TIK-1- | JI1.1JI1.2
Juddysnonnas V1 IIK-1-B1 21 32
koanecteHnus /Jlex/

35 [ToaroroBka K MpakTU4ECKUM 6 2 NK-1-31 [IK-1- | JI1.1 JI1.2
3aHATHAM. M3ydenue VI1IIK-1-Bl 3132
JICKIIIOHHOTO
Mmarepuana /Cp/

3.6 Juddy3uonHsIit poct 6 2 IMK-1-31 TIK-1- | JI1.1 JI1.2
tas /Tlp/ V1TIIK-1-B1 3132

3.7 [ToaroroBka K MpakTU4ECKUM 6 2 TIK-1-31 IIK-1- JI1.1J11.2
3aHATUAM. M3yueHue V1 IIK-1-B1 2192
JeKuoHHoro Marepuaina /Cp/

3.8 Juddysnonnas 6 2 IK-1-31 TIK-1- | JI1.1 J11.2
koanecuenuus /I1p/ V1IIK-1-B1 2132

39 Oddexr Kupkengona. 6 2 [K-1-31 IIK-1- Jd1.1
IMopoobpa3zoBanue u VI1IIK-1-Bl JI1.2J12.1
aHHUTHITSIS TT0p /JIex/ 21092

3.10 |IToaroroBka K MPaKTUYECKUM 6 1 NK-1-31 [IK-1- | JI1.1 JI1.2
3aHATHAM. M3ydenue V1IIK-1-Bl 3132
JeKIOHHOTO MaTepuana /Cp/

3.11 | Dddexr Kupkennona /TIp/ 6 2 IMK-1-31 MIK-1- | JI1.1 JI1.2

V1T1IK-1-B1 21 322

3.12 [ToaroroBka K MpakTU4ECKUM 6 10 T1IK-1-31 ITK-1- JI1.1J12.1 P3
3aHATHAM. M3ydeHue V1IIK-1-Bl 22
JICKIIMOHHOTO MaTepuara.

Bemmonaenue /13 /Cp/

3.13 | Ilopoobpa3oBanue u 6 2 MK-1-31 IIK-1- JIT.1J12.1
agHUTIISIIYS op /TIp/ V1IIK-1-B1 22

3.14 | Juddy3nonHas mons3ydecTs. 6 2 MK-1-31 TIK-1- | JI1.1J12.1J13.
Juddysuonnoe V1IIK-1-B1 1
cniekanue /Jlex/ 02

3.15 |IloaroroBka K MpakTHYECKUM 6 2 MK-1-31 IIK-1- JIT.1JI3.1
3aHATHAM. M3ydeHue VI1IIK-1-Bl 22
JIeKImoHHoro Marepuaina /Cp/

3.16 | Hduddyznonnas 6 2 IK-1-31 1IK-1- | JI1.1J13.1
non3y4uectsb /TIp/ V1 IK-1-Bl1 22

3.17 |IloaroroBka K MpakTUYECKUM 6 1 TIK-1-31 TIK-1- JIT.1J12.1
3aHATHAM. M3ydenue VI1IIK-1-Bl 22
JIeKImoHHoro Marepuaina /Cp/

3.18 | Juddysuonnoe 6 2 IK-1-31 TIK-1- | JI1.1J12.1
cnekanwue /TIp/ V1TIIK-1-B1 22

3.19 |IloaroroBka k 3a4ery. 6 8 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM2
W3y4yeHue n1eKIMOHHOTrO V1IIK-1-Bl 3132
Matepuana /Cp/

5. POHJ OLIEHOYHbBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponbraoe Tposepaembie
KM MeponpHsITHE HHIUKATOPBI Bomnpocs! [1s MOATOTOBKU

KOMITETCHLIMH




KM1

Tect-1

IK-1-31;1IK-1-
V1;IIK-1-B1

1. ITpu camoaudy3un u3 «KMrHOBEHHOT0» HCTOUYHHKA PACCTOSHUS 10
TOYKH Teperuda Ha KOHIIEHTPAMOHHON KpHBOH IIpH TeMIIepaType
0,8Tm1 3a 20 yacoB OTXKUTa U HEU3BECTHOU Temneparype Boiule 0,8 T
3a 10 gacoB okura paBHsl. OnpeaennuTe 3Ty TEMIepaTypy B JOJIIX
Tru1. Bocnonb3ylTech SMIUPUUECKUMHU MTPaBHIIAMHU.

2. /1Ba omy0ecKOHEYHBIX 00pasia, COSAMHEHHBIX B TOUKe «0»,
cojepxauiye: JIeBbl 5% mpumecy, a npasbiid — 10% npumecu
omxuratoT npu temneparype 0,9Tmn B Tedenne 9 uacos. Onpenenurte,
Ha KaKod IITyOMHE KOHIIEHTpPAIHs coCTaBIsieT 8%?

3. DHTanbnus o0pazoBanus BakaHcHid B Metainie ¢ ['TK pemerkoit
ymensbImaercs Ha 20%, a SHTaJIbINS epEeMEIIeHHs BAKAHCHH
yBenuuusaercs Ha 20%. Kak 1 Bo CKONBKO pa3 U3MEHUTCS IyTh

1 dy3uu aTOMOB 110 BAKAHCHOHHOMY MEXaHH3MY 3a 2 4aca IpH
0,7Ton?

4. ITocne oTxura MEAHOU MPOBOIOKU JuaMeTpoM 80 MKM B TeueHue 26
4acoB J0J1s1 U30BITOYHBIX BakaHCHit cocTaBuiua 0,6. Onpenenure
TeMIIepaTypy OTXKHra. Bocmons3yiiTech SMIMpHYECKUME ITPABHIIAMH.
[Ipumure reomerpuaeckuii KOIPPUIHEHT .

5. HacroTta ckaukoB aTOMOB B 30J0Te paBHa 106 c-1 mpu T1.
PaccuuTaiite myth auddy3un BakaHcHit 3a 5 yacoB mpu T2 MeHble,
ugem T1, va 1000. Bocriomnp3yiiTech SMOIUPUYECKUMHU MTPABUIIAMH.

6. ITonp3ysch SMOUPHUYECKIMU ITPABUIIAMH, OTIPEIEINTE, KaKas
TEeMIIepaTypa BBIIIE ¥ Ha CKOJIBKO: Ta, IIPU KOTOPOil BAKaHCHU B cepedpe
cosepuatoT 5000 ckaukoB B CEKYH.y, MJIM Ta, IPU KOTOPOH IMyTh
nmuddy3un atomoB coctasmser 0,1 MM 3a 25 gacos?

KM2

Tect-2

IK-1-31;IIK-1-
Y1;IIK-1-B1

1. YeMy paBHBI BEICOTHI BEPTUKAIbHBIX CTYIICHEK Ha
KOHLICHTPALIMOHHOH 3aBUCHMOCTH TIpH 1 dy3un B
JIBYXKOMITOHEHTHOH CHCTeMe, Y KOTOpOH Ha (a30BOi TrarpaMme
MMEETCs] HECKOJIBKO ABYX(ha3HBIX 00JIacTell HIDKE THHUH CONUTYC?

2. B xakyro cTopony cMmeniarorcsi MmeTku B 3¢ dexre Kupkengomna?

3. I'ne 6onbliie MoIbHAS 1071 BAKAHCUIL: OKOJIO MaleHbKON MOPBI UIH
oxkouto 6obmon? [Touemy?

4. Kax BpeMsI HCUE3HOBEHHS TIOPHI 3aBHCUT OT TEMIIEPATYPHI?

5. Hapucyiite KoHLIeHTpauroHHbIH npoduis c(x,t1) ams muddyzuun Ru
B cucteMe Fe—Ru B Teuenmne nekoroporo Bpemenu t1 npu 6000C, eciu
KOHIIEHTPAIHS PYTEHHUSI Ha TOBEPXHOCTH ITOJyOECKOHETHOTO 00pasia ¢
(0,t) paBna 40%, a BHyTpY B Ha4aJbHBIII MOMEHT BpeMeHH c(X,0) 5%
(KOHLIEHTpALMH JaHbl B aTOMHBIX ITPOLIEHTAX).

6. Ha noBepxHocTh ABYyX ciiaBoB Co-Cr HaneceH cioit Co u
MPOBOJIUTCS OTXKHT IPH ABYX TeMIepaTypax (IepBas 3anada Baruaepa).
Tonmuna cnost pactymeit o-¢assl npu 10000C cocraBuia 0,8 MKM.
Paccuwnraiite Tommuuny o-¢assl mpu 12000C, ecii BpeMs OTXKHTA
YMEHBIIUTH B 5 pa3. Bocnonab3yiTech SMIMPUUECKUMU NIPABUIAMU JIJISL
camoauddyzuu xpoma. [Ipumute b << 1.

7. B cucreme Co-Cr npu 8000C nipotekaeT quddy3noHHas
KOQICCIICHITHSI CHEPUIECKUX JACTUI] XUMHIECKOTO COCANHEHHS
Co02Cr3 B nepechimenHoM TBepaoM pactBope (10% at. Co).
Omnpexnenure cpequuit paauyc yactul 3a 300 yacoB OTXKUTa, €CIIH
HaYaJIBHBIA paJInyC YacTUI] cocTaBisIeT 4 HM. Mcnoms3yiite
SMITUPHYECKUE TTPABIIIA IS caMOTUPPY3UH XpoMma.

8. PaccunraiiTe KOHEUHBIH paanyc MOPHI IPU Ta30M30CTATUIECKOM
MPECCOBaHUU B HHUKEIE MO JEHCTBHEM CUII BCECTOPOHHETO cxkaTus 109
ITa mpu 12000C 3a 25 yacos, ecinu HayaJIbHBIN paJnyC IOPbI
cocrasiieT 30 Mxm. Bocnonb3yitech SMNUPUYECKUMHU [IPABUIIAMY JUISL
camomu(Py3un HUKEIS.

9. Y imHeHHe MOHOKPUCTAIUITMIECKOH cepeOpsIHON POBOJIOKH JUTHHOMH
30 cm u nuamerpom 0,5 mm oz neiictBueM rpysa 13 r npu 9000C
cocrasuio 0,5 mm. Onpeznenute Bpems aeopmanuu. Bocnonb3yiitech
SMITUPUIECKIMH MIpaBUIIaMu i1t camoanddysun cepebpa.

10. ITpu 11400C gacroTa ckaukoB aTOMOB B MeTajule cocTaBiseT 4,5E5
c-1, a vactoTa ckaukoB BakaHcui 9E9 c-1. Onpenenure 3TOT MeTaI U
paccuuTaiite BpeMs IOJIHOT0 UCYE3HOBEHHUS 110p paguycoM 1 MKM mpu
CTIEKaHUH B 3THX YCIIOBUSX. BOCTIONB3yHTECH SMITMPUIECKUMH
npaBuiIaMu Jutst camoauddys3um.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon
paboTst

HazBanne
paboTbt

IIpoBepsiemble
WHIUKATOPBI
KOMIICTCHITHIA

ConeprxaHue paboThI

Pl

Pacuer

nmuddy3nonHOI
3ama4n

IK-1-31;IIK-1-
VI;IIK-1-B1

Jns monyOeckoHeYHOro 00pasiia 1Mo 3aJaHHOH 3aBHCUMOCTH
MPUBEICHHOM KOHIIEHTPAIHH OT PACCTOSHUS OT IIOBEPXHOCTH 00pasIia
CTYIEHT HOJDKEH:

1. ITocTpouTh KOHLIEHTPALIMOHHYIO 3aBUCUMOCTh. YKa3aTh Ha rpaduke
TOYKY Ieperuda v HaIcaTh € KOOPHHATHL

2. OmpenenuTsd BenuIuHy Kodddurtmenta muddysnu (M2/c) mrs T1.
Paccunrats 3HaueHne K03 dunuenta aupdysun amst T2.

3. PaccuuTath koHUEHTpanuio auddy3anta (r/cM3) Ha TOBEPXHOCTH
obpasma nocie nuddy3uu pu T1.

4. Paccunrats komudecTBo au¢dy3anHTa, conepxarieecs B 00bemMe
o0pasia Mexay IIOCKOCTAMH ¢ KoopAuHaTaMu X1 u X2 (MKM).

5. Bpemst mudpy3noHHOTO OTXKHTa U3MEHIIIACH Ha t 9acoB, a
TeMmIepaTypa u3MeHmIach 10 T2. BeraucanTh moyokeHue miocKoCTH
x3 (MKM), eciii B 00beMe, OTpaHUIeHHOM IIOCKOCTSIMH X1 1 X3
HAXOJMTCS TaKOe Ke KoJIMUecTBO nuddy3anTa, Kak u B II. 4.

P2

Pacuer
HAyIJIEpOXKUBAHUA U
00e3yrnepoKUBaHuUs

IK-1-31;1IK-1-
VLIIK-1-B1

IMoybeckoHeuHBIH 00pa3el U3 YrIIepoaucToi cTaiu, conepxaieid C%
(0 Macce) yraepoja, OTXKHTAIOT B TeUeHHe t 4acoB Tipu T B TOKe
Bonopoaa ¢ A% CH4 (nnmu CO2) npu obuieM gaBiaeHud B 1 aTM.
Onpeznenure KOHUEHTPALUIO YIIIEpOAa MOCie OTKUTa Ha NIyOHHE X
MKM OT ITOBEPXHOCTH 00pa3na. 3aBUCHMOCTh aKTHBHOCTH YTIIepoJia B
CTaJIM OT MOJILHOM JIOJIM BBIPAXKAETCS KBaJJPATHBIM ypaBHEHHEM
(cTanmapTHOE COCTOSIHHE - YUCTBIA KoMmoHeHT). s peakuuu [C] +
2H2 = CH4 wm 2CO = [C] + CO2 npuBeAcHbI CIEAYIOIINe
TEPMOJTUHAMUYECKIE JJaHHbIE B IpuOIvkenun [ ep = 0:

BemtectBo AHo, x/Ix/mMo1nb So, Tx/moneK

C 0 5,74

CcO -110,53 197,549

CO2 -393,51 213,674

H2 0 130,57

CH4 -74,6 186,259

P3

Kommberorepaoe

MOJICTTHPOBAHHE
nuddy3noHHOTO
9KCHEPUMEHTA

IK-1-31;IIK-1-
VL;IIK-1-B1

Hayuutbcs BBIOMPATh ONTUMANIbHBIC YCIOBHS M METOIbI OIIPEIETICHUS
K02 GUIHEHTOB MU PY3UN B METAIIAX; OMPEIACTUTh ITapaMeTPhI
TeMIIepaTypHOI 3aBUCUMOCTH (9HEPTHIO aKTHBAIUU U
HpeIdKCIOHEHIMAIBHBIH MHOXUTENb) Kodddunnenta quddysnu B
yKa3aH-

HOM npenojaBaTeraeM MeTaJUTMYEeCKOH CUCTEME.

B X0/1e BBIIOIHEHNS JOMAIIHETO 3aaHusl CTYASHT J0JDKeH
UCIIONB30BaTh BCE BO3MOXKHBIE JIJISI BbI-

OpaHHOI CHCTEMBI METOIBI H3MEPEHUS, HO HE MeHee AByX. [l
MPOBEICHHUS IKCTIEPUMEHTOB HEOOXO MO

HEpEeiTH B IYHKT MEHIO « DKCIIEPUMEHT» U BBIOPATh TEMIIEPaTypy
OITBITa, TEOMETPHIO 00pasma u

€ro BUJI, THII TI€9H, B KOTOPOH IPOBOAUTCS OTXKHT, & 3aTEM - BpeMs
omxkwura. [Tocie omkura odpasia cieayer nepeiT K ero aHausy, i
YEero CTy/ICHTY NpEAIaracTcs BbIOpaTh METOM, ¥ B COOTBETCTBHHU C HUM,
IapaMeTphsl H3MEPEeHHH, a TaloKe CBA3b N3MEPseMO BETHIHHEI C
KoHIeHTpauei. [Tocie n3mMepeHuss HeoOX0IUMO IPOBECTH 00PAOOTKY
Pe3ysIbTaToB, BKIIIOYask BEIOOD peleHns ypaBHeHUs auddy3u,
yaaJieHHe BEIOPOCOB, CIBUT TpaHUIB! U dy3anHTa (Ipn
HeoOxoxumoctH). [lomyueHHbIe 3HaueHNS Kod(duIeHTa 1uddy3nn
HEOOXOIUMO 3amucaTh B 1a0opaTopHbIil xypHai. [locie npoBeaeHust
9KCIEPUMEHTOB IpH 4-5 TeMnepaTypax HE0OXOJUMO ITOCTPOUTD
TeMIIepaTypHYIO 3aBICUMOCTE B apPEHHYCOBCKUX KOOPIMHATAX.
IomyueHHBIe 3HAUCHUS SHEPTHH aKTUBAIUU U IPEI3KCIIOHESHIIHATIBHOTO
MHOHTEINSI He0OX0JMMO 3aHECTH B

T1a00paTOPHBIN JKypHAI.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

1.

I’IE}My PABHO YHCJIO BECPTUKAJIBHBIX CTYIICHCK Ha KOHI.[CHTpaIIHOHHOﬁ 3aBUCHUMOCTH, HOJ'Iy'-ICHHOﬁ npu }II/I(I)(l)YSI/II/I B

JBYXKOMITOHEHTHOH CHCTEME C TpeMsI AByX(a3HBIMH U YETHIPEMS 0HO(hA3HBIMU 00TACTIMHU HIDKE THHUH COJNUTYC?

2.

UeMy paBHO YMCIIO BEPTUKAIBHBIX CTYNEHEK Ha KOHLIEHTPAI[MOHHON 3aBHCHMOCTH, MOTydeHHOH mpu auddysuu B

,I[ByXKOMHOHeHTHOﬁ CUCTEME C n OZ[HO(I)HSHBIMI/I obnacTsMu 1 n — 1 Z[ByX(i)aSHLIMI/I 00JIaCTSAMH HIDKE JTUHUU COJ'IPIZ[yC?

3.

Ha KoHLIEeHTpallMOHHOW KPUBOHM B JABYXKOMIIOHEHTHOH CHCTEME, IOJIyYEHHOM HUXE JIMHUM COJIUIYC, UMEIOTCS TPU




BEpTUKAIBHBIE CTyNIeHbKH. CKOJIbKO 0HO(DA3HBIX U AByX(Da3HBIX 00IacTelf MMeeTcs pH ATOH Temreparype?

4. OT KaKuX MapaMeTpOB 3aBHCUT LIMPUHA PACTYIIEH ¢ MOBEPXHOCTH (a3bl npu aud(dy3un B AByKKOMIIOHCHTHOW CHCTEME
HUXE JIMHUH COJTUIYC?
5. UeMy paBHBI BBICOTHI BEPTUKAJIBHBIX CTYIEHEK Ha KOHIEHTPALMOHHOW 3aBHCUMOCTH ipu auddy3un B

JIBYXKOMITOHEHTHOM cHCTeMe, Y KOTopoi Ha (ha30BOM TuarpaMMe UMEeTCsl HECKOJIBKO ABYX(a3HbIX 001acTeld HIDKE TMHUN
conuayc?

6. Kaxk 3aBHCHT OT TeMmepaTypsl CpemHUil pa3Mep JacTHIl (as3bl, PacTyIled B MEPEeCHIIIEHHOM TBEPAOM pacTBOpE IPH
60JIBIIIOM TepechIeHUH pH AU} dy3un B IByXKOMIIOHEHTHOH CHCTEMe HIDKE THHUH CONUTYC?

7. OT KakuX napaMeTpoB 3aBUCHT CPeJHUIT pa3mep uyacTul (asbl, pacTyIiel IpU HOCTOSHHOM TeMmIeparype B
MIEPECHIIIIEHHOM TBEPAOM PAacTBOPE IPH OOIBIIOM TePECHIIeHNH pH T} dy3nuH B IByXKOMIIOHEHTHOH CHCTEMe HIDKE JTHHUH
comuyc?

8. OT 4ero cuiIbHEE 3aBUCHUT CKOPOCTh PocTa (ha3bl B ABYXKOMIOHEHTHOH CHCTEME: OT €€ IIHPHHBI M OT LIIMPHHBI
npuierarmei AByxdpasHon odmactu?

9. Kaxk 3aBHCAT OT pacTBOPUMOCTH CPEOHUI pa3Mep YacTHIl M UX KOJIMYECTBO MpH AU((HY3HOHHON KOATECIEHIUH TIPH
MOCTOSIHHON Temmeparype?

10. Kax 3aBHCST OT BpeMEHU CpeIHHMII pa3Mep YacTHI], UX KOJIMYECTBO M Macca NpH AU(GQy3HOHHOH KoalleCHEHIUH MTPpU
MMOCTOSTHHOW TemriepaType?

11. Kaxk 3aBHCST OT TeMIepaTypsl CpeJHHIH pa3Mep YacTHIl U UX KOJIMYECTBO NpH IU(QY3HOHHOH KOaJeCICHINN?

12. Kak 3aBucut xputHyeckuili pazmep dacTuipl npu AUG(GY3MOHHON KOAJECUEHLIMH OT BPEMEHH U TeMIepaTypbl?

13. Kax 3aBHCHT KpUTHUYECKHI pasMep 4acTHIBI Npu UG PY3NOHHONH KOATECHEHIMH OT MEPEeChIIIEHNUs] U paCTBOPUMOCTH?
14. Iporexaer muddy3nonHas KoaNeCIEHINS B OXMHAKOBBIX YCIOBHAX INIPH ITOCTOSHHOM TemmepaTtype B Tedenue 50 u 100
gacoB. Kak Mensercs Macca yactun?

15. CpaBHuBaercst [ Gy3HOHHAS KOAISCHECHINS B OJMHAKOBBIX YCIOBHSX IPH IIOCTOSIHHOM TEMIIEpaType Npu IBYX
BpeMeHax t1 > t2. Kak meHsercs macca yactun?

16. Kaxk 3aBHCHT KpUTHUYECKHH pa3Mep HacTHIBI IpH AU GY3HOHHONH KOAJICCHEHIINH OT BPEMEHH, IEPECHIICHUS
TeMIepaTypsl?

17. [Tporekaer nuddy3noHHas KOANECHEHINS B OJMHAKOBBIX YCIOBHSX HPH IIOCTOSHHOI Temmneparype B Tedenue 50 u 100
yacoB. Kak meHsiercs nepecslieHre 1 KpUTHIECKUi pa3Mep 4acTHIl?

18. CpaBHuBaercs: audQy3HoHHasT KOATECIEHINS B OAMHAKOBBIX YCIOBHSX IPH HMOCTOSIHHOHM TeMIeparype MpU IBYX
BpeMeHax t1 > t2. Kak MeHsieTcs mepechlllieHue U KpUTU4ecKuil pasMep yacTun?

19. Kyna HampaBieH MOTOK BeliecTBa MpH TUPQPY3HOHHON KOATECIICHIIUH: OT MAJCHBKOW YacTHUIIBI K OOJBIIOW WIIH
Ha000pOT U oueMy?

20. [pu nuddy3noHHON KoanecleHIIMK TeMIeparypa yBeauuuBaeTcs. Kak U3MEHHUTCS] KpUTUUECKUN pa3Mep, OTAEISIOIIUI
PaCTBOPSIOILUECS YACTHIIBI OT PACTyLIHUX?

21. YeMm KOMIIEHCHpPYETCS Pa3HHIA aTOMHBEIX ITOTOKOB B 3¢ ¢exre KupkeHmona 1mo pa3HEIM BepcHsiM?

22. C xakoil cTOpoHBI 00pa3yroTcst mops!l B dddekre Kupkengona?

23. B kakyto cropoHy cMmemarorcs MeTkd B 3ddexre Kupkenmgomna?

24. Kaxum mexanmsmam muddysnu He npotrBopednT 3¢ dexr Kupkenmona?

25. B kakyio cTOpoHy HampaBJeH ITOTOK BakaHCHH B 3¢ dexre Kupkenmona?

26. Uro Gosblie MOTOK B3auMHOW Auddy3un nnm nmapruagbHble MOTOKA aTOMOB?

217. Yro Gonplie KOIPGHUIMESHT B3aUMHON TUPPY3UM WM MapuuaibHble K03QOUIUEHTH Tuddy3un?

28. [Mouemy obGpa3syrotcs mopsl B 3pdekre Kupkenmona?

29. OT KaKux MapaMeTpoB 3aBHCUT CKOPOCTHb CABHIa MeTOK B dddexre Kupxenmona?

30. OT Kakux MapaMeTpOB 3aBHCHT MOTOK BakaHCHU B 3ddekre Kupkenmona?

31. Uccnenyercs adpdexr Kupkennona B cucteme mMenp-natynsb mpu 400 C. MOXHO JIM HCHOJIb30BaTh METKA M3 HUKEIS?
OtBet oboCHyIiTE.

32. UewMm ompezensiercst o0beM nop B 3 dexre Dpenkens?

33. Kyna HampaBiieH IOTOK BAaKaHCHIL: OT ITOPBI WM K IIOPE, €CIIU JEHCTBYIOT 00€ CHIIBI — BCECTOPOHHETO CXKAaTHs U
TIOBEPXHOCTHOTO HATSKCHUS?

34. Kaxk 3aBHCHT paBHOBeCHasi KOHLIEHTpPAIUs BAaKAHCHH y MOBEPXHOCTU CHEPUIECKOH MOPHI OT HOBEPXHOCTHOTO HATSKEHUS
U pa3Mepa 1nops?

35. Kaxkast cuma oka3siBaeT OOIblliee BIUSHHE HA 3aJICYMBAHKE ITOP: JABJICHHE BCECTOPOHHETO CXKATHS WM ITOBEPXHOCTHOE
HaTsKeHUE?

36. OT Kakux MapaMeTpoB 3aBUCUT BpeMs aHHUTWIISLMU TOp?

37. Kakue cuibl 00ecrieunBarOT 3ajeuyuBanue mop?

38. Kak MeHsieTCsl KOHLIEHTpalusl BakaHCUN O] JAEHCTBUEM CUJIBI BCECTOPOHHETO C3KATHS U CUJIBI IOBEPXHOCTHOIO
HATSDKSHUs?

39. Kak 3aBUCHT KOHIIEHTpalusl BaKaHCHUH y MOBEPXHOCTHU IMOPBI OT TeMIEpaTypbl?

40. OT 4ero W Kak 3aBHCHT BpeMs Mepexoja OT CTaIW{ aHHUTHISALNH IOp TIOJ ISHCTBHEM HANpPsDKCHUH K CTaluu ACHCTBHA
KaIlMJUIIPHBIX CUII?

41. Kyna nampaBieH MOTOK BakaHCHUH MOJ NEHCTBHEM PACTATHUBAIOMINX HANPSIKEHUH?

42. IToyeMy BO3HHMKAeT MOTOK BaKAHCUI MpH YIIMHEHUH NPOBOJIOKU IOJ ACHCTBHEM pAaCTATHUBAIOIINX HAMPSKEHUH?

43. Hanumure pasMepHocTs mya3a? KakoB MOpAJOK BEIMYHMHBI BA3KOCTU B KpUCTaIax?

44. Kaxk BSI3KOCTh 3aBHCHT OT TeMIIEpaTyphl?

45. JlaiiTe onpeneneHne «yCTaHOBUBIIEHCS IMON3Yy4ECTH.

46. Harmmure ypaBHeHne I'n60ca-ToMcoHa U1 KamMJUIIPHON CHIIBI, JACHCTBYONIEH Ha BaKaHCHIO

47. Kaxkast cBsI3p MeXAy CKOPOCTBIO TU(PQPY3HOHHOH IOI3Y4eCTH M MOTOKOM BaKaHCHH?

48. [Touemy MO>XHO MOJB30BaThCs ypaBHeHHEM [ 100ca-ToMcoHa B yCIIOBUAX AEHCTBUS HANPSHKEHUH W KaWUISIPHBIX CHI?




49. Kak cxopocTs ycTaHOBHBIIEICS TOJI3y4eCTH 3aBHCUT OT TEMIIEPaTyphI?

50. Kaxast cBs13b Mexay qupdy3HOHHON ION3YYECTHIO M CIICKaHUEM?

S1. Kaxk pamuyc mopsl mpu criekaHWHM 3aBHCHT OT BpeMeHH (1o [InHecy)?

52. Kaxk paguyc mopsl mpu CHEKaHUU 3aBHCHUT OT BpeMeHH (1o dpenkerno)?

53. Jaiite onpezneneHue criekaHusl.

54. I'ne Gonbllie MOJIbHAS JOJISI BAKAHCHI: OKOJIO MaJCHBKOW MOPBI MK OKOJIO Ooutbiioi? ITouemy?

55. Kak BpeMsi HCue3HOBEHMs NOPHI IIPU CIIEKAHUU 3aBUCHUT OT TEMIIEpPATyphl?

56. Kak mMonpHas 107151 BakaHCUi BONM3M MOPHI 3aBUCUT OT MOBEPXHOCTHOTO HATSKCHUS?

57. Kax o0bsicHUTB, TOueMy B Mozenu [InHeca BpeMst HCYE3HOBEHHMS TIOp HE 3aBUCHUT OT pasMepa Kpucramia?
58. [Touemy mporecc criekaHus CBsi3aH C UCYE3HOBEHHUEM IOp?

59. Mo xaxoii mMozenu mopa ucuesaer ObicTpee: Mo Dpenkemo win o [Turecy?

60. Kak ornnyaercst HampspKeHHE B Cydae IUIACTUYECKOrO U BSI3KOTO TeueHHs?

61. Ha noBepxHocTb AByX cruaBoB Fe-Ru HaHeceH cioit Ru v nmpoBoaMTCs OTKUT IpH ABYX TeMIlepaTypax (mepBas 3aaada

Barnepa). TommuHa cios pactymeit B-dassr mpu 1200 C cocrasmna 12 mxM. Paccunraiite Tommuny B-¢asst mpu 1400 C, ecn

BpeMsI OT)KUTA YMEHBIINTH B 5 pa3. Bocnonb3yiiTech SMIUpHUECKIMU NTpaBUIaMu 1 camoauddysun xenesa. [Ipumure b << 1.

62. Ha noBepxHocth nByx cmaBoB Fe-Ta (at. % Ta > 50) nanecen cioit Ta 1 nNpoBOAUTCS OTXKUT IPU JBYX TEMIIEpaTypax
(nepBas 3agaua Barnepa). TommmHa cnos pactymei B-daser mpu 1500 C cocraBuna 10 mxm. Paccuuraiite Tommny 3-¢ha3sl npu
1300 C, ecnu Bpemst oTxura ypenuauTsb B 10 pa3. Bocmons3yliTecs sMIupHuecKIMHU paBmiIaMu 11t camoauddysnn xemnesa.
IIpumute b << 1.

63. Ha nosepxnocth aByx cmaBoB Fe-Be (at. % Be < 70)nanecen cnoil Fe 1 npoBoAUTCss OTXXUT IIPU ABYX TeMIepaTypax
(nepBas 3agaua Barnepa). TommmHa cnost pactymeit a-dassl mpu 900 C coctaBmina 5 MkM. PaccuuTaiite Tonmuay a-dassl mpu 1100
C, ecnu BpeMsl OTXKUTa YMEHBIINUTG B 5 pa3. Bocmonb3ylTech SMIUpHUECKIMU NIPAaBIIIaMK AT caMoAu(dy3un Gepuims.

IMpumuTe b << 1.

64. B mepeceimennom tBepaoM pactBope Fe-Mo (90 at. % Mo) mpu oTKHTe BO3HHKAIOT W PACTyT YACTHIIBI XUMHIESCKOTO
coequnenus. ITpu 1000 C cpennuii panuyc yactun cocrasui 0,2 mxM. Paccunraiite paguyc yactun npu 1200 C, ecnu yMEHbIIUTD
BpeMs OT)KUTa B MATh pa3. Bocnomnp3yiiTech SMIMPHUUECKUMU MpaBUiIaMu A7 caMoaudy3ur MonubdaeHa.

65. B nepecoimiennom 1BepaoM pactBope Cu-Mg (90 at. % Cu) npu OTXKUre BO3HUKAIOT U PACTYT YacCTHULBI XUMHUYECKOTO
coequnenus. Ipu 500 C cpennuii paguyc yactun coctasuia 0,5 mxm. Paccuuraiite panuyc yactun npu 700 C, ecau yBenu4uTh

BpeMsI OTXKUTA B TPH pasa. Bocronp3yiTech SMINPUYECKUMHU IPaBUIaMH AT caMoau(y3uu Menu.

66. B nepecrimennom tBepaom pactBope Al-Ni (20 at. % Al) npu oTXXUTe BO3HHKAIOT W PACTYT YaCTHIBI XUMHUYECKOTO
coequnenus. Ipu 1200 C cpennuil panuyc yactur coctaBui 3 MkM. Paccunraiite pagunyc yactun npu 1000 C, ecnu yBenTuuuTh
BpeMsI OT)KUTA B IATh pa3a. Bocmonk3yiiTech SMIMPHYECKIMH ITPaBIIIAMHU T caMoau(Hy3ur HUKEIs.

67. Ha noBepxHocTh AByx cruaBoB Fe-Mo (at. % Mo > 50) HaHeceH MOIMOAEH M MPOBOJUTCS OTHKUI MPU IBYX
Temmeparypax (nepsas 3anada Baruepa). [Tpu 1300 C TonmiuHa cios pactymiei B-dasbl 3a 24 yaca omxura coctauiia 40 MM, a

npu 1500 C 3a 12 gacoB — 200 mxM. Paccuwnraiite snepruto akruBanmu auddy3nn monudaeHa B B-¢gasze. [Ipumute b << 1.

68. Ha noBepxHOCTh 00pa3ia u3 cmiaBa AgZr2 (HECTEXHOMETPUYIECKOE XMMHUYECKOe COCTUHEHHE) HAHECEH YUCTHII
uMpKoHUil (repBas 3ana4ya Baruepa). [Tocie omkuros B Teuenue 40 yacos npu 900 C u 30 yacos npu 1100 C TommuHs! cios
pacrymieit B-dassr ormmaarores B 10 pas. Paccauraiite sHepruro akruBanuy 1uddy3un nupkoHus B B-dasze. [Tpumure b << 1.

69. Ha noBepxHocTs aByx cruaBoB Fe-Ti (at. % Fe > 70) HaHeceHO Kene30 M IMPOBOAUTCSA OTXKHT NPH IBYX TeMIIEpaTypax
(nepBas 3agaua Barnepa). IIpu 900 C tonmuHa cinos pactyeit o-¢a3ssl 3a 50 yacoB okura coctasuia 4 mxm, a npu 1200 C 3a 20
gacoB — 60 MkM. Paccuuraiite sHepruto akruBanmu nuddys3nu turana B a-dase. [Ipumure b << 1.

70. ITpn n3menernu temmeparypsl ¢ 400 C mo 500 C macca cheprueckoii 9acThIBI XUMIIeckoro coeanHeHns Al2Cu npu
pacrajie HepechIeHHOr0 TBEPAOro PacTBOpa Meau B amroMuHMY 3a 10 gacoB Bo3pacTaet B 100 pa3. Onpenenure SHEPTHIO

aKTUBALMK AU Py3un. 3aBUCHMOCTBIO KOHLICHTPAIMI Ha MeX(a3HOH IpaHUIIe OT TEMIIEPaTyphl IPEHEOPEeYb.

71. B nepecoiiennom 1BepaoM pactBope Fe-C BozHUKaIOT M pacTyT yactulbl nemeHtuta. Ilpu omxure 600 C B Teuenue 37
4acoB CPEHUM pa3Mep 4acTull B AEBATh pa3 MeHblle, yeM npu omxure npu 700 C B Teuenue 29 yacos. Onpenenute 3HEPrUio
aktuBaiu A dy3un. 3aBHCHMOCTBIO KOHLIEHTpaLUK Ha MeK(pa3zHON TpaHuUIle OT TeMIepaTyphsl IpeHedpeys.

72. [Tpu uamenennu temmepatypsl ¢ 1000 C mo 1200 C moBepxXHOCTh cHepUIeCcKON YaCTUIBI XUMHUECKOTO COSAUHCHUS TIPU
pacrajie IepechIeHHOTo TBEPAOTO pacTBopa amroMuHus B HuKese (20 at. % Al) 3a 20 gacoB Bo3pactaet B 30 pa3. Onpenenure
SHEPTHIO aKTHBAIMY TU((y3un. 3aBUCHMOCTBIO KOHI[CHTpanuii Ha Mexk(a3HOH IpaHuIe OT TEMIIEPaTyphl IpeHeOpeyb.

73. Ha nosepxnocth aByx cmiaBoB Al-Cu (at. % Cu > 70) nanecen cinoit Cu 1 IpOBOAUTCS OTXKUT IPHU JIBYX TeMIIEpaTypax
(nepBas 3agaga Barnepa): npu 600 C B Teuerne 200 gacos u ipu 900 C. Onpenenure Bpemst orxura pu 900 C, eciu TONIITHBI
pactymmx (a3 coBnanaioT. Bocmons3yifrech SMIMpHYIECKUME paBUIaMH Ui camMoanGdy3un amoMuHus. [Ipumure b << 1.

74. Ha nosepxHocTs aByx cmuiaBoB Al-Cu (aT. % Al > 60) HaneceH cnoit Al 1 IpOBOAUTCA OTXKUT TPH ABYX TeMIepaTypax
(nepBas 3amaua Barnepa): npu 400 C B Teuenue 20 cyrok u nipu 5000C. Onpenenute Bpems omkura npu S00 C, ecnu TosmuHa

cost pactyrieit ¢as3bl mpy dTOH Temriepartype B IsTh pa3 6ombie, yeM mpu 400 C. Bocmonb3yiiTech SMITUPUIECKIMHA PaBUIIAMHI

it camoauddysun meu. [Ipumure b << 1.

75. Ha nosepxHocTh AByX ciuiaBoB Fe-Ti (at. % Fe > 70) nanecen cnoii Fe u mpoBOAMTCS OTXKUT IPH IBYX TEMIIEpaTypax
(nepBas 3agaua Barnepa): mpu 1000 C B Teuenue 120 gacos u npu 1200 C. Onpenenure Bpems orxura npu 1200 C, eciiu TommumHa
cios pacrymieit ¢gassl mpu 1000 C B necarts pa3 Menslie, yem mpu 1200 C. Bocmons3yidTech SMIUPUISCKAMU TPaBIIIAMHE IS
camoauddy3un Turana. [lpumure b << 1.

76. Ha nosepxHocTh nByx cmiiaBoB Fe-Ru Hanecen cioif Fe u npoBoanTCsl OTXKUT Ipu IBYX TeMmIeparypax (IepBas 3ajada
Barnepa): mpu 1000 C B teuenne 30 gacoB u ipu 1200 C. Onpenenute Bpemst omxura mpu 1200 C, ecii TOJNIHHA CIIOST PACTYIIEH
(ha3sl pu 3TOI TemIepatype B AecsTh pa3 6onbiue, deMm npu 1000 C. Bocnons3yiTecs SMIUPHUSCKIMU NIPABUIIAMHU IS
camoauddy3un pyrenus. [Ipumure b << 1.

77. Ha nosepxnocTh nByx cmiaBoB Fe-Be (at. % Be > 70) nanecen cioil Be u npoBoANTCsSl OTKUT IIpU IBYX TEMIIEpATypax
(mepBas 3amaga Barnepa): mpu 900 C B Teuenne 100 gacos u ipu 1100 C. Onpenennte Bpems oxkura mpu 1100 C, ecnu TomnmiHa
cios pactyieit ¢gassl mpH 9TOH Temrepartype B IsTh pa3 6ombiue, yeM npu 900 C. Bocnons3yiTech SMIUPUIECKUMU PaBUIIAMHU




it camoanGdysuu xxenesa. [Ipumure b << 1.

78. Ha noBepxnocth aByx cmiaBoB Fe-Zr (at. % Fe > 35) nanecen cnoit Fe u npoBoauTcs OTXKUT IPH JBYX TeMIIEpaTypax
(mepBas 3amaga Barnepa): mpu 1300 C B Teuerne 32 gacos u ipu 1100 C. Onpenennte Bpems oxura mpu 1100 C, ecnu TomnmiHa
cios pactyieit ¢as3sl py dTOH TeMIeparype B ITh pa3 MeHble, yeM npu 1300 C. Bocnonb3yiTech SMIMPUIECKUIMU MPABHIAMH
g camoanddy3un mupkonust. [pumure b << 1.

79. B mepecreimenHom tBepmom pactBope Ag-Zr (10 aT. % Ag) Ipu OTXKHTE BO3HHKAIOT M PACTYT YaCTHIEI XUMHYECKOTO
coenuuenwus. [Ipu 900 C 3a 200 yacoB oTxkura cpennuit paguyc yactui coctaBui 0,14 mxm. Paccuuraiite sHEpruio akTuBaluu
auddysun, ecnu mpu 1000 C 3a 100 yacoB omxura cpeqauil paguyc yactui coctaBui 0,28 MKM.

80. B nepecrimenHom tBepaom pactBope Al-Cu (5 at. % Cu) npu oTXKHre BO3HHKAIOT M PACTYT YaCTHIBI XUMHYECKOTO
coenuuenws. [Ipu 400 C 3a 20 cyTok omkura cpeaauii paanyc yactu coctasmi 30 HM. PaccumnTaiite sHepruio akTUBaluu
muddysun, ecnm mpu 500 C 3a 10 cyTox oTKHTra CpeHHN paguyc 9acTul] cocTaBma 0,2 MKM.

81. B nepeceimenHoM TBepaoM pactBope Al-Ni (15 at. % Al) npu oTkure BO3HHKAOT U PacTyT YaCTHI[bl XUMUYECKOTO
coenuuenus. [Ipu 600 C 3a 10 cyrok omkura cpeanuii paanyc yactui coctasml 30 HM. PaccuunTaiite sHEpruto akTuBaluu
muddysun, ecm mpu 800 C 3a 8 CyTOK OTXKHTA CpETHUI paiyc YaCTHUIl COCTABIII 1,1 MKM.

82. B mepecsimenHom tBepaoM pactBope Fe-Be (20 ar. % Be) mpu oTxure BOHHKAIOT M PAacTyT YaCTHIIEI XUMHUYECKOTO
coenuuenwus. [Ipu 700 C 3a 200 yacoB oTKUTa CpeiHU paguyc yacTtuil coctaBun 60 HM. PaccuuraiiTe SHEprut0 aKTBaluu
muddysun, ecm mpu 800 C 3a 150 gacoB omKura cpegHUH pagnyc dacTuil coctaBmi 180 HM.

83. B nepeceimennom tBepaoM pactBope Fe-Ti (20 at. % Fe) mpu oTxure BOZHUKAIOT U PaCTyT YACTHUIBI XUMHUYECKOTO
coequnenus. I1pu 8000C 3a 30 cyrok oTkura cpeaHuit paauyc yactui] coctaui 20 HM. PaccunTaiite SHEpTuio aKTUBaLUU
muddysun, eciu pu 900 C 3a 10 cyTok OT)KUTA CPEIHUI paguyc YacTuIl cocTaBui 50 HM.

84. B nepecermennom tBepaoM pactBope Al-U (10 at. % Al) mpu oTxKUre BOZHUKAIOT M PACTYT YACTHUIBI XUMHUECKOTO
coenunenus. [Ipu 1000 C 3a Bpems 5 9acoB OTXKHIa CpeTHUIN paJiyc YaCTUIl COCTaBHI 6,6 MKkM. PaccuuTaiite SHEpr0 aKTHBAIHH
muddysun, ecau nmpu 800 C 3a 20 yacoB OTHKUTA CPEIHUI PaTUyC YaCTHUIl COCTABIII 2,1 MKM.

85. Bpewms monHOTO pacTBOpEeHHS MOpP HPH Ta30M30CTATHIECKOM IIPECCOBAHUM MO ACHCTBHEM CHII OBEPXHOCTHOTO
HaTspkeHus npu Temmneparype 600 C B Tpu pasa MeHble, ueM pu Temneparype 500 C. Onpenenure 3HEpru0 akTUBalUK
nuddy3un, eciiu HauaabHbIA paguyc nopsl npu 600 C B aBa pasza 6onblie, yeM npu temiepatype 500 C.

86. Bpemst moaHoro pacTBopeHus: Nop MpH Ia30M30CTaTUYECKOM MPECCOBAHUM MO/ ACHCTBUEM CHJI TIOBEPXHOCTHOIO
HaTspxeHus A nopel 40 M npu 1400 C cocrasmnser 30 ¢, a g nopsl 30 HM npu 1300 C — 40 c. Onpexnenure TeMnepaTypy
IUIABJICHUS MaTepuaia. Bocnone3yiiTech SMIMPHUYECKIMH ITPAaBUIAMU JUTA caMOau(Qy3u.

87. YMeHblIeHHE pajnyca MOpbl B METaJJIe NP Ia30M30CTAaTHYECKOM MPECCOBAHUU IO ACHCTBUEM CHJI BCECTOPOHHETO
cxarug ¢ 0,5 mxm 10 0,4 mxm ripu 1200 C npoxoaut 3a 100 gacos, a ¢ 0,5 mxm 110 0,3 mxm nipu 1300 C — 3a 50 wacos. Onpenenure
TeMIIepaTypy IIaBICHHUS MeTalIa. BocIone3yiTech SMINPHYECKIMH ITPAaBIIIaMHU T caMoaudQy3um.

88. YMeHblIeHHE B [Ba pa3a mopsl paanycoM 0,8 MKM Ipu razoM30CTaTHUECKOM MPECCOBAHHUM MOJ IEHCTBHEM CHII
BcecTopoHHero cxkatus npu 1500 C npoxoaut 3a 50 yacoB, a yMeHbIIeHHE B J1Ba pa3a nopsl paguycoM 0,4 mxm ripu 1300 C —3a
100 gacoB. OnpenennTe 3HEPTHIO AKTUBALUH U DY3HUH.

89. Paanyc mop mpu ra3om3ocTaTHIeCKOM IPECCOBAHMU IOJ JEHCTBHEM CHII BCECTOPOHHETO cxkaTus B TMTaHe mpu 1500 C 3a
100 yacos ymenbmmics ¢ 10 mxm 0 1 MxMm. Paccuuraiite kputnieckuit paguyc nopsl. Bocronb3yiitech SMIUpUYeCKUMU
TpaBHIaMH [UIs caMoan(dy3UH THTaHA.

90. Paguyc nop npu ra3ou3ocTaTH4ecKOM IIPECCOBAHUM IMOJ ACUCTBUEM CHJI BCECTOPOHHEro cxkatus B cBuHue npu 250 C 3a
11 yacoB ymensimics ¢ 20 MkM B ABa pa3a. Paccunrtaiite KpUTHUeCKHid paguyc Hopsl. Bocnonb3yitech SMIUPUYECKUMH
TpaBUIaMH VIS caMOAn(Py3UH CBUHIIA.

91. Panuyc nop npu razon3ocTaTH4ecKOM NPECCOBAHUU IOJ ACHUCTBUEM CHII BCECTOPOHHEro cxkaTus B uHauu npu 100 C 3a
20 gacos ymensmmics ¢ 30 Mmxm 10 20 MxMm. Paccunraiite KpuTHUeCKHH paanyc Hopel. Bocmons3yiirech aMIupHIecKUMI
npaBHIaMH Ui caMoau(Gy3uH MHIHSA.

92. Pannyc mop mpu ra3oM30CTaTHYECKOM IPECCOBAHMH ITOJ] JEHCTBHEM CHJI BCECTOPOHHETO CKaThs B Boibdpame mpu 3000
C 3a nBoe cytok ymenbmuics ¢ 50 MM 10 40 mxM. Paccunraiite kputudeckuii paguyc nopsl. Bocnons3yrech SMIUpUYECKUMU
npaBuiIaMu Uit camoauddysun Boabdppama.

93. [Iporekaer rasomsocraruyeckoe npeccoBanue amomunaus rnpu 400 C noj neiictBueM cuil BcectopoHHero cxxkatusi 1ES
[Ta. PaccunTaiiTe BpeMs IIOJHOTO PACTBOPEHNUS MTOPHI KPUTHIECKOTO PAgNyca IO ACHCTBHEM CHII IIOBEPXHOCTHOTO HATSKCHUS.
Bocnonp3yiitecs SMIUPUIECKUMH IpaBUIAMH I caMoAnGbGY3HH aTFOMUHHUSA.

94, [Iporekaer razomsocraruyeckoe npeccoBanue meau npu 800 C mox neiictBueM cun Bcectoponnero cxkatus 1E8 Ila.
PaccunraiiTe BpeMs IOJIHOTO PacTBOPEHHUS ITOPHI KPUTHIESCKOTO Pagnyca MO ACHCTBHEM CHII IIOBEPXHOCTHOTO HATSHKEHHS.
Bocnons3yiiTech SMIUPUIECKUME IPaBHIAMH I caMOAnGdY3HH MEIH.

95. (15) Ilportekaer razonsocraTuyeckoe mnpeccoBanue monubdaeHa mpu 18000C moza nelcTBUEM CHII BCECTOPOHHETO CHKATHS
3-108 I1a. PaccuunTaiite BpeMs IOJIHOTO PaCTBOPEHUS IOPbI KPUTHUECKOTO paguyca o JeHCTBUEM CHUJI TIOBEPXHOCTHOIO
HATSDKEHUs. Bocmop3yiTech SMIUPHUECKAME MTPABUIIAMU TS caMoauddy3un MoaubaeHa.

96. OtHomrenne mytn auddy3un BakaHcuil k mytn up¢y3un atomoB B Metamuie npu 700 C 3a 0JHO U TO e BpeMs
oriauyarotes B 570 pa3. Onpeznenure 5TOT METall M pacCUUTaiiTe BpeMs HCUE3HOBEHUS B HEeM Nop paaunycoM 10 MkM ripu
ra30M30CTaTHYECKOM IIPECCOBAaHMHM MO JeiicTBueM cuil BcectopoHHero cxxatust E108 TTa mpu 700 C. Bocnonb3yiiTech
SMIUPUYECKUMH TIPABUIIAMH AT caMou(y3nu.

97. OtHoenne kodpounmenta nudpy3uu BakaHcuid K koddduuuenty audpdy3un atomoB B metayuie npu 943 C
ornuyarotces B 6E4 pa3. Onpenenure 3TOT METaJU M pacCUUTANTE, Ha CKOJIBKO YMEHBLIMTCS B HEM Iopa paguycoM 20 MKM IIpH
ra30M30CTaTHYECKOM IIPECCOBAaHUH MO/ eiicTBUEM cuil BcectopoHHero cxxatust 1E8 I1a B reuenue 15 wacos npu 943 C.
Bocnonp3yiiTech SMIUPUYECKUMHU IPaBUIaMH AT caMoxu(Gy3uu.

98. OTHOIIIEHHE YACTOThl CKAYKOB BAaKaHCHH K 4acTOTE CKa4ykoB aTomMoB B Metaiuie nipu 537 C ormmyarores B 1ES pas.
OmnpenennTe 3TOT METAIUT M paccUUTaiiTe BpeMs yMEHBIIICHUS paJiiyca mopsl B HeM ¢ 20 MkM 10 10 MKM IpH ra30M30CTaTHIECKOM
IIPECCOBAaHUHU IOJ AeHCTBUEM CUI BececTOpoHHero cxarust 1E8 ITa npu 537 C. Bocnonb3yTech SMIUPUYECKUMHY [IPABUIIAMU JUIS
camoauddyzun.




99. Koadpduuuents! nuddysun Bakancuii B meramie npu temmeparypax 2100 C u 2290 C otnmuarorest B 2 pasa.
Omnpenenure 3TOT METAILT U paccUUTaiiTe KpUTUYIECKUH paJuyc MOPbl B HEM IPH Ia30M30CTATUUECKOM NIPECCOBAHUM MO

JIeHCTBUEM CHUJI MOBEPXHOCTHOrO HaTspkeHus pu 2000 C, eciu BpeMs OJIHOI0 UCUE3HOBEHUS OpkI coctaBuio 0,9 c.
Bocnons3yiiTech SMINPUYIECKUMH IPaBUIAMH AT caMoau(Gy3uu.

100. Koadduumentsr quddy3nn aToMOB B MOHOKPHCTAIUTMYECKOW METaNTMUECKOH MpoBosioke auamerpom 0,5 MM mpu
temmneparypax 2110 C u 2300 C otiauyaroTes B 5 pa3. OnpenenuTe 3TOT METallT U pacCYMTANTe CKOPOCTh MU GY3HOHHON

noszyuectd B HeM nipu 2300 C, ecnu pacTsrupatoniee HanpsbkeHue coctasisier 1E8 [1a. Bocnonb3yiitech smnupudyeckuMu

npaBUIaMU i caMoaupGy3uu.

101. YacToThl CKaYKOB aTOMOB B MOHOKPUCTATIMYECKOH METaJIM4ecKod MPOBONOKe AuaMeTpoM 1 MM mpu Temmepatypax 544
C u 590 C omnmmuarotes B 3 pasza. OnpenenuTe 3TOT MEeTallT U pacCUUTaiTe CKOpocTh MU Gy3nOHHON Ton3ydecTd B HeM mpu 590 C,
€CIIH pacTArHuBaroniee Hanpspkerne coctaBiseT SE9 ITa. Bocrons3yHTecs SMIMPUYECKUMH TIPaBUIAME IJIs caMoauddy3un.

102. [Iytu nuddy3um aromoB B Metayuie npu temneparypax 1410 C u 1600 C 3a ogHO U TO K€ BpeMs OTIAMYArOTCs B 3 pasa.
Omnpenenure 3TOT METAJLT U PACCUUTAITE, HA CKOJIBKO YMEHBILIUTCS B HEM 110pa PaJlycoM 3 MKM IpH CIIEKAHUH B TeUEHHE 25 4acoB
npu 1600 C. Bocrmons3yiHTech SMIUPHUICCKUMH TIPABHIIAMH 1T cCaMOTUBPy3UH.

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Or1eHKa Ha KOHTPOJIBHBIX MEPONPHUATHSIX BBICTABISIETCA O0YUIAIOIIUMCS HA OCHOBE KPUTEPHEB YPOBHEH OCBOCHUS KOMIECTEHITHI
(cCoOTHOCHUTCS C YPOBHSIMU: IIOPOTOBBII — OLEHKA «3», «IIPOABUHYTHIID — OLIEHKA «4» U «BBICOKUID — OLIEHKA «5»).

Or1eHKa «OTIIMYHO» MITH «XOPOIIO0» CTaBUTCS, €CIIH CTY/ICHT ITOJTHO M3JIaraeT N3ydeHHBIH MaTepuall, 00Hapy)KHBAeT IIOHNMaHHUe
creruduky BOmpoca, JaeT IPaBUILHOE ONpPeEeIeHIe OCHOBHBIX MOHSATHI pe4eBOii KOMMYHUKAIINH; OOHAPYKUBAET TOHUMAaHHE
MaTepHana, MOKeT 000CHOBATb CBOM CYXKAEHHUS, IPUMEHUTH 3HAHHS Ha MPAKTHKE, TPHBECTU HEOOXOAUMBIE TPUMEPEL,
CaMOCTOSITENBHO COCTaBIEHHbIE; U3JIaracT MaTepuall ocae0BaTENbHO U MIPABUIIBHO C TOUKH 3PEHHSI HOPM JTUTEPATYPHOT'O S3bIKa;
BIIaJIeeT HaBBIKAMH S3BIKOBOTO aHanm3a. OTBET HE CONEPIKUT (PaKTHUIECKHUE OIINOKH.

O1eHKa «yIOBIETBOPUTENIBEHO» CTaBUTCS, €CIIU CTYICHT JaeT OTBET, yAOBICTBOPSIOMINIL TeM ke TpeOOBaHUSAM, T.€. 00HAPYKHUBACT
NOHUMaHHE CIElHU(HUKI BOIPOCa, HO IIPU OTBETE HE JIEMOHCTPUPYET JOCTATOYHOH 0OOCHOBAaHHOCTH CYXJIECHHMN, U/MIIN OTYACTH
HOMEHSIET PACCYKACHUS IEPECKa30M TEKCTa, H/MIN JOITYCKAET OJHY (PaKTHUECKYIO OLIHOKY.

OreHKa «HEYTOBICTBOPUTEIBHOY» CTABUTCS, €CIH CTYACHT OOHApYyXMBaeT He3HaHHE OOJbIIel YaCTH MaTepHata, HEBEPHO OTBEYACT
Ha BOMPOC, TaET OTBET, KOTOPBIH CoaepKaTeNbHO HE COOTHOCUTCS C MIOCTABIEHHOH 3a/1aueld, JOIyCKaeT OIMOKU B (QOpPMYIHPOBKE
OIIpeJIeIeHN U MPaBWJI, NCKa)KAIOIINE UX CMBICII, OECIIOPSI0YHO HU3JIaracT MaTepual.

TeKymuii KOHTPOJIb IPOBOIUTCS C IIENBI0 00ECTIEYeHNsI CBOEBPEMEHHOM 00paTHOH CBA3M, ISl KOPPEKIIUN 00yIeHNs, aKTHBH3ALIH
CaMOCTOSTENBHOM PaboTHI CTyAeHTOB. OOBEKTOM TEKYIIEro KOHTPOJIS SBISIOTCS KOHKPETH3HPOBAaHHBIC PE3yNbTaThl 00yIEeHHS
(y4eOHbIe TOCTHXKEHUST) 1O TUCHHUILIIHE.

6. YHAEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBHUTCIIN 3armaBue Bbubanoreka I/I3JI8.TCJ'IBCTBO, rong

JI1.1 |Boxmreiin b. C. Jduddysus B meramnax: yqeo. Bbubmmorexa MUCuC M.: Metamtyprus, 1978

noco6wue Ui CTyH. By30B MO
crell.- du3nka MeTaaIoB

JI1.2 | bokmreiin b. C.,
Menpaenes M. .,

Ddusnueckas XUMHUSL: DneKTpoHHas OMOIHOTEeKA M.: U3n-Bo MUCuC, 2012

TCPMOANHAMHKA 1 KNHCTHKA:

TToxsucues 1O. B.

y4eOHUK

JI1.3 | OctpoBckuit
Anaronuit CepreeBud,
Boxmrreitn bopuc
CamynnoBuu

dusznueckas xumusa.Pazm.:
Juddysus B MeTannax:
Meron.ykazanus nis
CaMOCTOST. pabOTHI CTYA. CIEL.
0708, 0709 u 510400

bubnnorexka MUCuC

M.: Yyeba, 2001

6.1.2. JlonosiHuTeBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENU

3araBsue

Bubanoreka

W3nmarenbcTBO, TOL

JI2.1 | boxmreitn b. C.,
Spocnasues A. b.

Juddysus aToMOB 1 HOHOB B
TBEPBIX TEIaX

bubmmorexka MUCuC

M.: U3n-Bo MUCuC, 2005

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENU

3araBsue

Bubanoreka

H3nmarenbcTBO, TOL

JI3.1 | OctpoBckuit
Amnaromuit Cepreesuy,
Boxurreiin bopuc
CamyunoBuy

dusnaeckast xumust.Pazm.:
Judysust B MeTannax:
Merto.yKa3aHust st
CaMOCTOST. pabOTHI CTY/I. CIIEII.
0708, 0709 u 510400

DnekTpoHHas OMOTHOTEKA

M.: Yueba, 2001

6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»




51 Hubdyzust u 1uddy3noHHO-KOHTPOIUPYEMEIE https://Ims.misis.ru/ebooks/physical-chemistry/index.html
MIPOLICCCHI

% Juddy3ust u muhHy3nOHHO-KOHTPOIUPYEMbIE https://Ims.misis.ru/courses/2157/modules/items/131381
MIPOLIECCHI

6.3 IlepeueHb MporpaMMHOro odecneyeHus

I1.1 LMS Canvas

1.2 | ®usndeckas XUMuUs

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHaieHue

A-323a

Aynuropus
padoThI

IS

CaMOCTOSITEJIbHOM

KOMIUIEKT YyueOHOII Mmebenumaker Ha 6 pabodmx MecT ¢
KOMITBIOTEpaMH, IPHHTEP, JHLEH3MOHHBIX IporpamMm MS
Office

UuraneHbiid 3a1 Ne3 (B)

KOMIUIEKT ~ yueOHOM  Mmebenn Ha 44 wmecra 1is
obygaromuxcst, M@V Xerox VersaLink B7025 ¢ dynxmueit
MacmTabupoBaHUs TeKCTOB U m3o0paxkenmir, 8§ IIK ¢
moctynom k UTC «MuTteprer», DUOC yHHBepcutera
yepe3 JHYHBIN KabuHeT Ha tuatgopme LMS Canvas,
nureH3uonHble mporpammbl MS Office, MS Teams, ESET
Antivirus.

YuTanbHBIH
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIUTEKT ydeOHOI Mebenu Ha 55 Mect /i oOydarommxcs,
50 HOK c¢ pmocrymom k MWTC «Mutepuer», 3SUOC
YHHMBEpPCUTETa 4Yepe3 JIMUHbIH kaOuHeT Ha matdopme LMS
Canvas, nmueHsnoHHble mnporpamMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

JleknrOHHBIE 3aHATHUS HAaIlEJICHBI HA N3yYCHHE CTYJICHTaMH 3aKOHOB M dy3un n ux mpuMeHeHus. [IpakTndeckue 3aHSATHS
HalleJIeHbl Ha YMEHHE peliaTh ypaBHeHHUs TU(QQy3uH U KWHETUUYECKHE YPAaBHEHUS MIPOLIECCOB, KOHTPOIUPYEMbIX Auddy3ueii.
[IpenycmaTpuBaroTCs pacueTHbIE JOMAIIHKE 3a1aHKs 110 Pa3JIMYHBIM paszenaM Kypea «dAnddysus u nuddysnoHHo-
KOHTPOJIUpYEeMBIe ITpo1iecchl». [IpoBeneHre ayTnTOpHBIX 3aHATHH IPeyCMaTpHBaeT HCIIOJIF30BaHNE B yIeOHOM Kypce aKTUBHBIX 1
UHTEPAKTHBHBIX TEXHOJOTHUIl:
- NPOBEJICHHE JIEKLUH C HCIIO0Ib30BAHHEM MHTEPAKTHBHBIX U MYJIbTUMEIMHHBIX TEXHOIOTHH (TIpe3eHTamus B popmare MS

PowerPoint);

- IIPY BBINTOJTHEHHH TOMAIITHUX 33aJaHUH IPEyCMOTPEHO HCIIOJIF30BaHHE CIICIHATII3HPOBAHHON KOMIIBIOTEPHOH 1a00paTOpHH.
JlycuumuinHa OTHOCUTCS K TOUHBIM HayKaM U TpeOyeT 3HaUUTEeTIbHOTO 00beMa CaMOCTOSTENbHOM paboThl. OTAeNbHbBIE yueOHbIe
BOIPOCHI BBIHOCSTCS HA CAMOCTOSITENBHYIO TPOPAOOTKY ¥ KOHTPOJIMPYIOTCS IIOCPEACTBOM TeKylel arrectanud. [Ipu sTom
OPTaHM3YIOTCS TPYIIIOBBIE U HHANBHIYaIbHEIE KOHCYIbTANN. KauecTBeHHOE 0CBOCHHE IMCIIUIIHHEI BO3MOKHO TOJIBKO TIPH
CHCTEMaTH4eCKOH CaMOCTOSITENTBHOM paboTe, 4TO MOANEPKUBACTCSI CUCTEMOH TeKyIel 1 pyOeKHOM aTTecTalu.




