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BBICIIET0 00pa30BaHUs
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I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIIbLHOCTH)
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HAIPABICHHOCTH (TIPOQWITH )/CIICIIUATH3AITHS
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®opmMa KOHTPOJIS JK3. Hroro
Buj 3ansiTuit
Jlexum 36 36
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[TpakTuyeckue 34 34
PykoBoJICTBO: KypcoBble paboThl (poektsi) / PI'P 0 0
ITpoMexyTodHast aTTeCTaIus 0,35 0,35
KonTaktHas pabora 88,35 88,35
CamocrosiTenbHas paboTa 92 92
KoHTposb 35,65 35,65
Hroro 216 216

[IOKYMEHT OANMCAH
SMEKTPOHHOM MOATMCHIO
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HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
22.03.01 MarepuasioBeieHH€ U TEXHOJIOIMU MaTEPUAJIOB

Cpox aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31»aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemanuu kapenpst HMuM

(mpotokon 3acemxanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHUA JUCHUIIIMHBI —

chopMUPOBaTh TEOPETUYECKUE TIPEIACTABICHUS O

MeXaHHM3MaX CTPYK-TypooOpa3oBaHHs B METAJUIMYECKUX MaTepHajiaXx M Ha WX OCHOBE HAy4YUTh
aHaAM3UpPOBaTh (Pa30BbIe MPEBPALICHUS W CTPYKTYPbl METAUIOB M CIUIABOB NpPU Pa3IMYHBIX
npoueccax: KpUCTaJUTM3alMK, TOJTUMOP(GHBIX MpEBpallleHUusX, AeGopMalu, OTKUIe, CTApeHUH U

JpYTUX IpoLeccax.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUIUIUIMHBI ¥ TPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs JaHHAask AUCHUIUTNHA: (Pr3uKa,
xumus, marepuanoeaenue u TKM, kpucramnorpadusi, peHTrenorpadusi.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JAUCHUITIIMHBI HGO6XOI{I/IMO KakK

MMpEAICCTBYIOIICEC:

¢u3MKa MPOYHOCTH U TUIACTUYHOCTH, TepMHueckas oOpaboTka cranei,

QJICKTPOXUMHYCCKAA KpUCTAJUIM3alUuA MCETAJIOB W CIUJIAaBOB, HAHOCTPYKTYPHLIC MATCpHUAJIBI U
TCXHOJIOTUH, (1)I/ISI/IK3 U XUMHUS HAHOCTPYKTYPHUPOBAHHBIX MATCPUAIIOB, MATCPUAJIBI U CIICLIUAJIBHBIC

IMOKPBITHA,

3alUTHBIC IIOKPLITHA,

MAaTCPHUAJIOBCACHHUC ICPCIICKTHUBHLIX MaTCPUAJIOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

TCXHOJIOTHYCCKHUEC OCHOBBI

CO3aHuA HaHOMAaTCpuajaioB,

®opmupyemble U HNuaukaropsl
KOHTPOJINpyeMble HOCTHKCHH S
. IInanupyemsble pe3yJbTaThl 00y4YeHHS
KOMIIEeTeHIIUH KOMIIeTeHI U
(K01 1 HAUMEHOBaHKE) (K01 1 HAUMEHOBAHHE)
(TIK-4) CIOCOOHOCTBIO - 3HaTh: METOJbl UCCIENO0BaHNUs, aHAIN3a,
HCII0JIb30BATh B JMArHOCTUKU U MOJEIIMPOBAHUS CBOMCTB
HCCIIEIOBaHUAX " BEIIEeCTB (MarepuainoB), (pU3MUECKUX H
pacuerax 3HAHUA 0 XUMHUYECKHUX Ipolieccax, MPOTEKAIOIINX
METOJIaX  HCCIEN0BaHus, B Marepuajax IpH HUX IOIy4YEHUH,
aHanu3a, JUArHOCTHKU U 00paboTke 1 MoaudUKauu
MOJIETIMPOBAaHUSl  CBOMCTB VYMeTh: UCIOIB30BaTh B MCCIIENOBAHUAX
BEIIeCTB  (Marepuasios), M pacueTax 3HaHMS O  MeToJax
¢buznyecKux U UCCJIEIOBAHMsI, aHAJIN3a, TUATHOCTUKHU U
XUMHMUYECKHUX Tpoleccax, MOJIEJIMPOBAaHUSl ~ CBOWCTB  BEIIECTB
MIPOTEKAOIINX B (maTepuanos), bu3nuecKux u
Marepuagax ~ IOpu  HX XUMHUYECKHUX Mpoleccax, MPOTEKAIOIMINX
MOJTy4eHUH, 00paboTKe U B MaTepuajax IpH UX I[OIyYECHHH,
MOJIU(UKAITIH 00paboTke U MoaubUKaUN

Brnagers: HaBBIKAMHM HCIIOJIB30BAaHHS B
UCCIICIOBAHMIX M pacuerax 3HAHUSA O
MeTomax HCCIEN0BaHUA, aHalu3a,
JUArHOCTUKU U MO)]eJ'II/IpOBaHI/IH CBOfICTB
BEIIeCTB (MaTepuasioB), (UIMUECKUX U
XUMHUYECKHX IPOIleccaX, MPOTEKAOIINX
B Marepuajax IpH HUX IOIYyYEHHUH,
00paboTke U MoauduKauu

(TTK-10) crtocoOHOCTBIO
OIICHUBATh KAYECTBO

3HaTk: METOAbBI OLCHKHU KaucCTBa
MaT€puaioB B IPON3BOACTBCHHBIX




MaTepHaJIOB B
IMPOU3BOJACTBCHHBIX
YCIIOBHSIX Ha CTaJINU
OIIBITHO-IIPOMBIINIJICHHBIX
WCTIBITAHUN Y BHEJPCHUS

YCII0BHUAX Ha craaun OIIBITHO-
IMPOMBINIJICHHBIX HUCITLITAaHUH n
BHEPCHUA

YMeTh: OIICHUBATb KAa4CCTBO MAaTCPUAJIOB
B IIPOM3BOACTBCHHBLIX YCJIOBHUAX HaA
cTaguun ONBITHO-TIPOMBIINIJICHHBIX
HUCIIBITAHUN 1 BHCOPCHUA

Biagers: HaBbIKaMM OLIEHKM KayecTBa
MarepuajoB B IPOU3BOACTBCHHBIX
YCIOBUSIX ~ HAa  CTaguU  OIBITHO-
IIPOMBILIIEHHBIX UCIIBITAaHUHI u
BHEJIpEHUS

(TTK-11) crtocoOHOCTHIO
MIPUMEHSTh 3HaHUsI 00
OCHOBHBIX THITaX
COBPEMEHHBIX
HEOPTraHUYECKUX U
OpTraHUYECKUX
MaTEepHaJIOB, IPUHITUIIAX
BbIOOpA MaTEpUAIOB IS
3aJJaHHBIX YCIIOBUI
HKCILTyaTaH C yIETOM
TpeboBaHUH
TEXHOJIOTUYHOCTH,
YKOHOMHYHOCTH,
HA/IKHOCTH U
JI0JTOBEYHOCTH,
IKOJIOTUIECKUX
IIOCJIEICTBUH UX
MIPUMCHCHHS TTPU
MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX
MIPOLIECCOB

3HaTh: OCHOBHBIE THUIIBI COBPEMEHHBIX
HEOPraHWYeCKMX W  OPraHUYECKUX
MaTepuasos, MPUHIIAIIAX BbIOOpa
MaTepUalioB ISl 3aJlaHHBIX YCJIOBHI
SKCIUTyaTallid ¢ y4eToM TpeOoBaHUit

TEXHOJIOTUYHOCTH, 3KOHOMMHNYHOCTH,
HaJEKHOCTHU u JIOJITOBEYHOCTH,
IKOJIOTHUECKUX HOCJIEICTBUI ux

IMPUMCHCHHA Ipu IMPOCKTUPOBAHNHA
BBICOKOTCXHOJIOTMYHBIX IMTPOLECCOB

YMeTb: NpUMEHSATh 3HaHUSI 00 OCHOBHBIX
TUIIaX COBPECMCHHBIX HCOPIraHUYCCKUX U
OpPTraHMYECKUX MaTEepPHaJIOB, MPUHIIMIIAX
BbIOOpa MaTepualioB JUISl  3aJaHHBIX
YCIOBMM  JKCIUTyaTallMM €  Y4ETOM

TpeboBaHMi TEXHOJOTHYHOCTH,
SKOHOMHUYHOCTH, HAJIC)KHOCTH U
JIOJITOBEYHOCTH, AKOJIOTMYECKHUX

HOCJ'ICI[CTBI/II\/’I HX IMPUMCHCHHUA  IIPpU
MMPOCKTUPOBAHNN
BBICOKOTCXHOJOTHYHBIX MponeccoBu
OKCHICPUMCHTAJIBHOT'O MUCCJICIOBAHUSA

Bnagetrs: cmocoOHOCTBIO MPUMEHSTH
3HAHUSI 00 OCHOBHBIX THTIaX
COBPEMEHHBIX HEOPraHUYECKUX H
OpraHWYECKUX MaTepPHaJIOB, MPUHIIAIIAX
BBHIOOpa MaTepualioB JUIS  3aJaHHBIX
YCIOBHM  JKCIUTyaTallid C  y4E€TOM

TpeGoBaHU TE€XHOJIOTUYHOCTH,
SKOHOMHUYHOCTH, HaJE)KHOCTH u
JIOJITOBEYHOCTH, JKOJIOTUYECKUX
MOCJIEICTBUM WX IPUMEHEHUs IpU
IIPOCKTUPOBAHUU

BBICOKOTCXHOJIOTMYHBIX IMTPOILECCOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

MeTautorpaduuecKuil aHaus.

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥i pa6oThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
ATOMHO- Jlek. Jlektust 1. DneMeHThI KpUCTAIIIOTpag . 6 2 Bompocs! k 3auety Nol-
KPHCTAIUTHYECKOE Ip. ITpaktuueckoe 3anstue 1. Kpucramnorpadus u 6 2 3 2 Tect
CTPOCHHE nedeKThl KPHCTAIUTNYECKOTO CTPOCHUSL.
MCTAJLIIOB 1 Jlex. Jlekrws 2. TTousitue auarpamMm (ha3oBoro 6 2 Bormpocs! k 3auety Nel -
CILIaBOB paBHOBecHUs. MeTO/IbI IOCTPOEHHS JUarpaMm 4
Jlab. JlaboparopHoe 3aHsaTue 1. MeToabl MOCTPOCHUS 6 2 4 KommnekT 3aganmii k
nuarpamm (ha3oBOro paBHOBECHS m.p.1
ITp. IIpaxTrueckoe 3anstue 2 Kpucramizauus 6 2 3 2 Tect
METAJUIOB U CIUIABOB.
Jlek. Jlexums 3. Bektop broprepca, Oueprus 6 2 Bompocs! k 3auety Nel-
aucnokanuu. IIIoTHOCTh qUCIIOKaMiA. 4
J1a0. JlaboparopHoe 3ansTHE 2. [I[puroToBneHue 6 2 4 KomrmiekT 3aqanmii k
MUKPOILTH(OB I METALIOTPadUIECKOr0 n.p.1
aHaIM3a.
Ip. [Mpaktudeckoe 3anstue 3.3akon ['m6Oca. 6 2 3 Tecr
TepmonrHamuKa (a3oBbIX PEBPALICHHUH.
Jlex. Jlextus 4 Ananuz quarpaMM ABOWHBIX CHCTEM. 6 2 2 Bompocsr k 3auety Nel-
Omnpenenenue hazoBoro cocraBa 1 00bEMHOIO 4
COOTHOIIEHHUS (pa3 Py pazTHIHBIX
TeMmreparypax
IIp. IIpakTuueckoe 3ansatue 4 Iuarpamma 6 2 3 Tecr
COCTOSIHUSI CUCTEM C HEOIPaHUYECHHON
Jlek. Jlextus 5. Jluarpammbl (ha30BOTO paBHOBECHS C 6 2 2 Bomnpocs! k 3auery
OMHOIAIIBIO.
Jlab. Jlaboparophuoe 3ansarue 3 KoindecTBeHHbIH 6 2 4 KowmmutekT 3aganmii

m.p.1




®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHI Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥i pa6oThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
IIp. IIpakTrueckoe 3ansatue 5 JluarpaMmel 6 2 3 Tect
COCTOSIHUSI CUCTEM C YIOPSIIOUEHHBIMU
TBEPIABIMU pPacTBOPaMH
Jlek. Jlexnus 6 Kpucrammsanus METAJUIOB U CIIIIaBOB 6 2 2 Bormpocsr k 3auety
Ip. IIpakTrueckoe 3ansatTue 6 JluarpaMMsl 6 2 3 Tect
CocTostHUS CHCTEM C MOHO- U HOHBAPHUAHTHBIM
paBHOBECHEM.
®dazoBbIe Jlek. Jlexus 7/luarpaMMbl COCTOSTHUSI CHCTEM C 6 2 Bomnpocs! k 3auety Nel-
MpeBpalieHus B IBTEKTUYECKHM PaBHOBECHEM 4
MeTallIax U JIa0. JlaboparopHoe 3ansaTue 4 Onpenenenue oobeMa 6 2 4
CIIaBax M XUMHYECKOI'0 COCTaBa CTPYKTYPHBIX
COCTABIIAIOIINX
Ip. IIpaxTrueckoe 3ansTue 7 JAuarpaMMsl 6 2 3 2 Tect
COCTOSIHHUSI CUCTEM C IIPOMEXYTOUYHBIMH (azaMH.
Jlexk. Jlexmust 8 CTpyKTypHBIE TIPEBpAIICHUS B 6 2 Bompocsr k 3auety Nel-
TBEPJOM COCTOSITHUU 4
Ip. IIpaxTrueckoe 3ausTue 8 JlnarpaMMel 6 2 3 2 Tect
COCTOSIHUSI U CTPYKTYpOOOpa3oBaHHE B CUCTEMAX
Ha OCHOBE MOJIMMOP(HBIX KOMIOHEHTOB H
MPOMEKYTOUYHBIX (a3.
Jlex. Jlextus 9. HopmanbHBIA U MapTEHCUTHBIN 6 2 Bompocsr k 3auety Nel-
MEXaHU3MBI. 4
JIab. JlaGoparopHoe 3anstue 5 CTpykrypa u 6 2 4
TBEPIAOCTh XOJIOAHO1e()OPMHUPOBAHHOTO U
OTOXOKEHHOTO MeTajlIa
IIp. IIpakTuueckoe 3ansaTHe 9 MexaHU3MbI 6 2 3 2 Tecr

OBTCKTOUIHOI'O, MOHOTCKTOUJHOTO 1
METATEKTUYECKOTQ MINEBNAIIICHUN




®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHI Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥i pa6oThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex. Jlexums 10. Auarpammsbl (pa30BOro paBHOBECHS U 6 2
CTPYKTypa CILIaBOB.
IIp. IIpaktuueckoe 3austre 10 JJuarpammbl 6 2 3 2
COCTOSIHUSI CUCTEM C MOHO- ¥ HOHBapUAHTHBIMU
PaBHOBECHSAMH JKUIKHX PACTBOPOB.
Jlex. Jlexus 11. OBTEKTHUYECKOE U IEPUTEKTHUECKOE 6 2
IIPEBpaLICHNE
JIa0. JlaboparopHoe 3anATHE 6.AHATN3 AHATPAMMEI 6 2 4
($ha30BOTr0O paBHOBECHS C MIEPUTEKTUKON U
MEPUTEKTOUIOM
Ip. IIpaxTrueckoe 3anstue 11 JuarpamMmbl 6 2 3 2
COCTOSIHUSI TPOMHBIX CHCTEM.
Crpyxktypo- Jlexk. Jlexnus 12. TepMonnHamuka, MexaHu3MBbl U 6 2
o0pa3oBaHueE B KMHETHKA MPEBPALICHUI B TBEPABIX PACTBOPAX.
MCTaJLIax u Ip. [Mpaktudeckoe 3austre 12 JluarpaMmer 6 2 3 2
CILIABAX COCTOSIHUSI U (pa30BbIe IPEBPAIICHHUS B TPOHHBIX
cUCcTEMax.
Jlek. Jlexmmst 13 CtpykTypooOpazoBaHue B CTAISIX U 6 2
YyTyHaX.
JIa0b. JTaboparophoe 3austue 7 CTpykTypa 6 2 4
3aKaJCHHOW U OTMYLIEHHOM CTaju.
ITp. [IpakTnueckoe 3ansatue 13 da3oBbie paBHOBECHS 6 2 3 2
B CTaJISIX M YyT'yHax.
Jlek. Jlexmmst 14. CtpykTpooOpazoBanme B OCIBIX U 6 2
CephIX YyryHax
IIp. [IpakTrueckoe 3anaTve 14 Ananu3 quarpamMMsl 6 2 3

«Kenezo-yrnepon»




®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHI Oo0nemMm,
yueOHoit . Cemectp bannbl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥i pa6oThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex. Jlexums 15. Knaccudukanus 1erupoBaHHBIX 6 2
CTalen.
JIa6. JlaboparopHoe 3ansatue 8 BiusHue CKopocTH 6 2 4
OXJIXKJICHHS Ha CTPYKTYpoOoOpa3oBaHUE CTAIIH.
ITp. [IpakTuueckoe 3anatue 15 Ananu3 guarpamm ¢ 6 2 4 2
MOHOTEKTUKOMN U [IEPUTEKTUKOU
Jlek. Jlexuust 16. CtpykTypooOpa3oBaHue 6 2
JIETHPOBAHHBIX CTAJIEH.
Ip. [IpaxTrueckoe 3ansrue 16 6 2 4 2
CTpyKTypo0oOpa3oBaHue B JISTMPOBAHHBIX
CTaJIsIX.
Jlek. Jlexuwmst 17 CTpykTypooOpa3oBaHHe IBETHBIX 6 2
CITABOB Ha OCHOBE AJTIOMHUHUSL.
JIab. JlaGoparopHoe 3anstue 9 CTpykTypa U CBOHCTBa 6 2 4
[[BETHBIX CITABOB MOCIIE TEPMHYECKOM
Ip. [IpakTrueckoe 3anstue 17 6 2 4 2
CTpyKTypoOoOpa3oBaHUe B IBETHBIX CILIABAX.
Jlek. Jleknus 18. CTpykTypooOpa3oBaHue [IBETHBIX 6 2
CITABOB HA OCHOBE ME/IM M TUTAHA.
ITocemraemocTtb 6 10
[IpomexxyTouHas arrecTarnus 0,35
CamocTosiTenbHas pabora 92
KoHTposnb 35,65 100
Hroro; 216 (100+100)/2

Cxema pacdera uroroporo 6amia: (Texymmii peiiTuHr + Pe3y1bTaT HTOrOBOI0 TECTHPOBAHUS)/2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanusanuu 1aHHOW TUCIUIIMHBI UCIIOJIB3YIOTCS CJIECIYIOLINE TEXHOJIOTUH:

TexHomoTHS TPATUIIMOHHOTO 00YUYEHUS — MpeIaraeT TPAIUIIMOHHYIO MTOCIIEeI0BATeILHOCTh
M3y4EHHS HOBOT'O MaTepuaa.

NHdpopManmoHHbIE TEXHOJOTHH — MpeaaraloT HCIOJIb30BaHHWE KOMITBIOTEpPA BO BpeMs
MPOBEJICHUS 3aHATUM.
HMHTepakTUBHBIE TEXHOJOTHMM — TMpeIaraloT JUajoroBoe OOydeHHEe, B XOAE€ KOTOPOro
OCYIIECTBIISICTCA B3aMMOJICUCTBUE MEXKIY CTYJCHTOM M IIpenojaBaresieM, JHu00 MexIy
CTYJICHTaMH, HCIIOJIb30BAaHUE METOJa OOYYEHUS «MO3TOBOM INTYPM», HCIIOJIb30BaHHE
DJIEMEHTOB MPOOJIEMHOTO OOYYCHHsI B BHJE HAIWYHS BOMPOCOB MPOOJIEMHOTO Xapakrepa B
nabopaTopHBIX paboTax W TpeOOBaHWN aHAIM3a MOJYYCHHBIX PE3YJIbTaTOB C IMOCICAYIOINUM
BBIBOJIOM 10 SKCIIEPUMEHTAIBHBIM U PACUETHBIM JAHHBIM.

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

VYyeOHasi JesITENbHOCTh CTY/IEHTA B MPOLIECCE U3YUEHUS TUCHUILINHBI «KOHCTpYKIIMOHHOE
MaTepuaIoBeCHUE)» COCTOUT M3 KOHTAaKTHOH (hopMbl pabOTHI ¢ MpernojaBareieM B ayAUTOPHH U
CaMOCTOSTENIbHOW paboThl. JlJIs YCHEmHOTO OCBOEHUsS UCHMIUIMHBI SIBIAECTCS OO0s3aTeIIbHBIM
MocelIeHNe EKIUN, MPaKTUYECKUX U 1a00paTOPHBIX 3aHATUN U UHBIX (hOpM pabOTHI.

[Ipu BbmoOaHEHUM nabopaTOpHBIX padoT wucnonbdytorcs MY: H.A. Knesuoma, I'.B.
KneBuoB. @a30Bbie paBHOBECHUS M CTPYKTypooOpazoBanue. JlabopaTOpHBIM NpPaKTHUKYyM IS
MOATOTOBKKA OakanaBpoB 1o HampaeieHuio 22.03.01 — MarepuajioBeicHHE W TEXHOJIOTUU
matepuaios. - Tonbstru: TT'Y, 2017.- 73 c.

Kaxxnas u3 mpaktuueckux pabOT 3aBepIIaeTCsl BBIMOJIHEHHEM TECTa, KOTOPBIM MO3BOJISIET
CTYJEHTY OLICHUTHh YPOBEHb OBJIQJCHUS U3ydaeMoil TeMoi. 10 OKOHUaHMIO N3y4YeHUs TUCLUILIMHBI
IIPOBOAMTCS TECTUPOBAHUE B KOMIIBIOTEPHOM KJlacce.

CamocrosarenbHass ~ pabota  cryaeHToB  mno  jaucuumianHe — «KOHCTpyKUMOHHOE
MaTepuajoBeeHUE)» UMEET 0co00€ 3HAYeHME, MOCKOJIbKY IO3BOJISIET MEpelTH OT (OopMalbHOTO
BBIMIOJIHEHUS OIPENEICHHBIX 3aJaHUN IIPU IAaCCUBHOM pOJIM CTyJIEHTa K II03HABaTEIbHON
AKTUBHOCTH € (pOPMHUPOBAHMEM COOCTBEHHOTO MHEHUS MPHU PEIICHUH MOCTABIEHHBIX MPOOIEMHBIX
BOMpocoB M 3anad. CamocrosTenbHas padoTa CTYAEHTOB CIYXHT IOJYyYEHHIO HOBBIX 3HAHMH,
YIOPSAOYEHHIO U YIITYOJIEHUI0 UMEIOIINXCS 3HaHU, (POpMUPOBAHUIO TPO(PECCHOHATIBHBIX HABBIKOB
U YMEHUI.

7. OneHo4YHbIe CpeacTBa

7.1. IIacnopT O1lIeHOYHBIX CPEACTB

Cemectp Kox koHTpO1MpyemMoii KoMIeTeHIMU HaumeHoBanme
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
6 [1K-4 Tecmosvie 3a0anus Ne 1-200
Bonpocul k 3auemy Ne 1-48
I1K-10 Tecmosvie 3a0anus Ne 201-398
Bonpocul k 3auemy Ne 1-48
IK-11 Tecmossie 3a0anus Ne 399-500
Bonpocul k 3auemy Ne 1-48




7.2. TunoBble 32JaHUS1 MM HHbIE MaTepPHAJIbl, HE00X0AMMBIe VIl TEKYIIero KOHTPOJIs

7.2.1. 3amaHue Jiid IPaKTUYECKOW PaOOThI

3aganue

3aganue

3amanue

3amanue

3amanue

3amanue

3amanue

3aganue

3agaHue

3amauue 10.

3aganue 11.

9.

(HaumeHosaHue OYEeHOUHO20 CPeOCcmea)

. HaueptuTe B aneMeHTapHON KyOMUeCKO# sueiike KpucTauiorpaguueckie miocKoCTh

(100), (110), (111), (211), (311), (112), (001), (211), (010).

. HaueptuTe B 3meMeHTapHON KyOMUECKO# sueiKe MI0CKOCTH, OTCEKAroIue Ha

KOOPJAMHATHBIX O0CAX OTpe3kH a; b; ¢ u 2a; b; 2¢. Onpenenure nunaekcsl Muiepa
MAHHBIX ATOMHBIX INIOCKOCTEMN.

. HaueptuTte B 351eMeHTapHO# KyOMUECKOM siuelike KpucTauiorpaduieckue

nanpasnenus [100], [110], [111], [211], [311], [112], [001], [211], [010]. YkaxuTe,
KaK COOTHOCSITCS JAaHHBIC HAIIPABIICHUS C COOTBETCTBYIOIIUMH M
KpHUCTAIUIOTrPahUUECKIUMU TIOCKOCTSIMH.

. Onpenenure nuaeKcs Mumiepa Kpuctamiorpaguueckux IOCKOCTeH, 00pa3yromux

TPaHM JIEMEHTAPHON KyOMYECKOU SYCHUKH.

. HauepTtuTe mioTHOYNakoBaHHYIO IUIOCKOCTh B 35ieMeHTapHoi stuerike 'K pemerku.

Ornpenenure ee UHIEKCHI.

. Ha‘{epTHTe IJIOTHOYIIAKOBAHHYIO IIJIOCKOCTH B BHCMGHTapHOﬁ sueike OHK PCUICTKHU.

Ornpenenure ee WHIEKCHI.

. [lepeBenute TpexocHble 0603HaueHUs HHIEKCOB TuiockocTel B ['TIY pemerke (100),

(110), (111), (211), (112), (001), (211), (010) B yeTbIpexXOCHBIC U HAYEPTHUTE JTAHHBIC
IJI0CKOCTH B 35ieMeHTapHoi I'TIY suelike.

. IlepeBeinte TpexocHbIe 0003HaUEHHS HHACKCOB TutockocTei B I'TIY pererke [100],

[110], [111], [211], [112], [001], [211], [010] B yeThIpEXOCHBIEC K HAYEPTUTE JAHHBIE
IJIOCKOCTH B 3yieMeHTapHou I'TIY suelike.

Omnpenenure Bce Bo3MokHbIe TpaHcasauuu B OLIK —pemerke. Hauepture Tpancisnum B
BH/JIE BEKTOPOB B YJIEMEHTAPHOM STYEHKE.

Omnpenenure Bce Bo3MoxHbIe TpaHcasauuu B I'TIK —pemerke. Haueptute Tpancasauun
B BU/JIE BEKTOPOB B 3JIEMEHTApHOM siueiike.

PaBHOBecHas koHIeHTpanus BakaHcuil B I'IIK- kpucraiine npu koMHaTHON
Temnepatype pasHa 102°, OneHnTEe KOHIEHTPAINIO 3aKAIOUHBIX BAKAHCHIT TIPH
oxnaxaenuu ot 927 °C. CpaBHUTE U OIEHHTE, HA CKOJIBKO MOPSIKOB KOHIEHTPAIUS
3aKaJOYHbIX BaKaHCHM OoJIblIe (MJIM MEHBIIE) UX PAaBHOBECHON KOHIIEHTPALUU MPU
KOMHaTHOMW TeMIepaType.

3amanue 12. DHEprus akTHBAIIMK MHUTpalny BakaHcuil Ey B HUKene coctaBmsieT 1,5 3B, a sneprus

3amaunue 13.

Samanue 14.

3amauue 15.

aktuBanuu camoauddysuu E; = 3,03 3B. Onpenenute oTHOIIEHNE PaBHOBECHOM
KoHIeHTpanuy Bakancuii ipu 1027 °C k paBHOBecHOi KonnenTpamuu ripu 27 °C. (E,
=E, +Eu).

[Tpoananusupyiite , moueMy TeTpadApHUuecKre MyCTOTHI B IUIOTHEHIINX IIapOBBIX
YIaKOBKaxX HE MOTYT OBITh 3aHATHI aTOMaMHu (MOHaMHM) ¢ paguycom 6oree 0,22R?
H3BecTHO, 4TO B Mpoliecce MIACTHUYEeCKON AeopMaIiy MJIOTHOCTh TUCIOKALUN B
Mmarepuaie yBenuuuBaercs. [Ipoananuszupyiite u o0ObsICHUTE, MEXaHU3MBI TOSBICHHS
JIOTIOJTHUTEIBHBIX TUCIOKAIIUH.

Onpenenute U3MEHEHNE PABHOBECHOM KOHIIGHTpAllK BakaHCU B cepeOpe B
unTepsane remrneparyp 200-1200 K ¢ marom 200 K. Tloctpoiite rpadux
3aBUCHUMOCTH PaBHOBECHOW KOHIIEHTPALMN BaKaHCUI OT TEMIIEPATYpPHI.
KonebatenbHol sHTponuel o0pa3oBaHMs BAaKaHCUI MOXHO MTpeHeOpeyb.

3a1[aHHe 16. I/IBBCCTHO, YTO paBHOBCECHAA KOHICHTpPAIUA BaKaHCUIl B MarHuM BOJIM3U €TI0 TOYKHU

nnasnenus coctasnser 7,2-107%. OueHnTe paBHOBECHYIO KOHIIEHTDAIMIO BAKAHCHH B
MarHuy IpH HECKOJIBKUX TEMIEpaTypax HUXKE TEMIIEpaTypbl IUIABJIEHUS BIUIOTH 10
KOMHAaTHOW TeMmriepaTypbl. Cremaiite BBIBOI 00 HM3MEHEHMH PaBHOBECHOU



3amaunue 17.
3amanue 18.

3amanue 19.

3aganue 20.

3amanue 21.

3amauue 22.

KOHIIGHTPAallMM BaKaHCUH TIpM H3MEHEeHuH TtemnepaTypbl. [loctpoiite rpaduk
3aBUCUMOCTH PABHOBECHOM KOHIIEHTPALIMY BAaKaHCUM OT TEMIIEPATYPHI.
[Ipoananuzupyiite U onuiuTe (HaKTOPHI, BIUSIONIUE HA TIOABIKHOCTD TPAHHIIBI.
OueHuTe BEMYNHY KPUTHUECKOTO HAMPsHKEHUS, HEOOXOAUMOTO J1JIsl Hauasa paboTsl
ucroynrka @panka-Pruja B OTOXKKEHHON MEIH, €CIIU UCXOJHOM 3aKPEIIICHHON
JIMCIIOKaIMen sIBJsieTCsl KpaeBas Auciokanus ¢ B=a[110] piuHoit 10%cem2. (mepuon
pemetku meau a= 0,361 uM) ( Tp =Gb/l ). Gcu=42.,4 I'Tla.

[Ipoananu3upyiiTe U ONUIINTE PE3YJbTAT YIPYroro B3aUMOAECUCTBUS PA3HOMMEHHBIX
KpaeBbIX JUCIIOKALNMN, IBUKYIINXCSA B COCETHUX MapajlIeIbHbIX IVIOCKOCTSIX U B OTHON
mIockocTh. HaueptuTe cxemy B3auMOJEHCTBUSI.

[Ipoananu3upyiiTe U ONUILINUTE PE3YJIBTAT YNPYroro B3aUMOIEHCTBUS OJHOMMEHHBIX
KpaeBbIX JUCIOKAUH, IBUKYIIUXCSA B COCEIHUX NapAJIIEIbHBIX INIOCKOCTSAX U B OJTHOU
iockocTy. Hauepture cxeMy B3auMOJEHCTBUS.

3anumure obIee U3MEHEHHEe CBOOOAHOM SHEPruu CHUCTEMbI NMPH KPUCTAJUIM3ALUU.
OOBbscHUTE, KaK MEHSIOTCA W OT KaKWX MapaMeTpOB 3aBUCIAT OOBEMHAas CBOOOIHAs
SHEprus U MOBEPXHOCTHAsi CBOOOIHAS SHEPTHsl.
[Ipoananm3upyiiTe U ONMIINATE, IOYEMY IS PEAIH3ALUNA TOMOT€HHOW KPUCTAIUIN3ALUN
HE00XO0/IMMbI 3HAYUTENIbHbIE CTENEHU MEePEOXIAKIACHUS?

3ananue 23. [Ipoananu3upyiite n onmummte (pakTopbl, BIUSIOMINE HA Pa3Mep 3€pHA B TUTOM METAJLIE.

Samanue 24

3amauue 25.

3aganue 26.

3ananue 26.
3ananue 27.
3ananue 28.
3ananue 29.

3aganue 30.
3amganue 31.

3amauue 32.

. OObsicHuTe, YTO Takoe KpUTUYECKUH 3apoislml Kpuctamia? IIpoananusupyiite
(baxTOpHl, BIUSIONINE HA pa3Mep KPUTUIECKOTO 3apo IbIia?

Hauepture kpuBble OXJIaKICHUS METaJla IPU Pa3HbIX CTEIEHAX MEePEOXIIaKICHHUS.
OO0BscHUTE, KaK 3aBUCUT pa3Mep KPUTUIECKOTO 3apOJIbIIa OT CTETICHN
NepPEeOXIaXKIACHUS?

Hauepture xpuBbie TaMMaHa ¥ ONUIIUTE, KaK 3aBUCAT OT CTENICHU NEPEOXIIaXKICHUS
CKOpPOCTh 00pa30BaHMs LIEHTPOB KPUCTAJUIM3ALMH U JIMHEHHAst CKOPOCTh OCTa
KPHUCTAJIOB NP KPUCTATUTU3AINH.

OnumuTe U NOSICHUTE CXEMOW HOPMAJIbHBIN U CTYNEHYAThIi MEXaHU3MbI POCTa
KpHUCTaJIa.

Omnwucarp ¥ CXeMaTHYHO HAYEPTUTH (POPMBI METAIITMUECKUX KPUCTAIIIOB ITPH
KPHUCTaUTU3AIUH.

OnumuTe ycaoBUs KPUCTALTU3AMHA YUCTOTO METAJUIA /Il TTOJTy4eHUs
MEJIKO3EpPHUCTON CTPYKTYPBI.

Onumute hakTopsl, ONMpEaEIIAONe MAKPOCTPYKTYpY ciuTka. Hauepture cxemy
MaKpOCTPYKTYPBI CIIUTKA.

OnumuTe rOMOTeHHYIO M T€TEPOr€HHYI0 KPUCTAJUIU3ALIUIO.

Brraeptuts nuarpammy a3oBoro paBHOBECHS CHCTEMBI C HEOTPaHUIEHHON
pPacTBOPUMOCTBIO KOMIIOHEHTOB B KHJIKOM M TBEPJIOM COCTOSHUAX. YKa3aTh (Pa30BbIii
cocTaB Bcex obmacteit auarpammbl. OnpenenuTs (Ha30BbIid COCTaB 1 00bEMHOE
COOTHOIIEHHUE (a3 I CIUIaBa U TEMIEepaTypbl, YKa3aHHBIX MTPETO1aBaTeNIeM.
[TocTpouTh KpUBYIO OXJIaXKJEHUS U1 JAHHOTO CILIABA.

VYkazare BUJ AMarpaMmbl (a30BOro paBHOBecHs ccTeMbl. OnpeeanTb 00bEMHYIO
JIOJTIO JKMJIKOM U TBepo¥ a3 B criase |-l mpu TemmepaType, COOTBETCTBYIONIEH
touke b Ha muarpamme.




3ananue 33. Yka3aThb XUMUYECKHUI COCTaB KUJIKON U TBepoi (a3 npu temmeparype pa3Boro
paBHOBECHSI, COOTBETCTBYIOIIEH TOUKE b.

3ananue 34. Ykaxute BUA quarpaMmbl (ha30BOT0 PaBHOBECHS, TIPEACTABICHHON HA PUCYHKE.
Onpeznenure, Kak U3MEHIETCSl COCTAB KUAKON M TBEpoH (a3 Ipu OXJIAXKICHUU

cruiaBa N B mHTEpBaje Temmneparyp ti-t2 . Mcronssys npasuiio dasz, ykaxure
BApUATUBHOCTb CUCTEMBI B MHTEBaje Temneparyp ti-to.

3anmanue 35. Ykaxute B JuarpaMMbl ()a30BOTO PaBHOBECHS, TIPEACTABICHHOW HA PUCYHKE.

Omnpenenure, Kak TBEpAOH (a3bl IPU OXJIAXKIEHUH CIUIaBa N B UHTEpBaJIe TEMIIEPaTyp

to-t3. Mcrionp3yst mpaBuiio (a3, yKaxuTe BapuaTHBHOCTh CUCTEMBI B MHTEBAJIE
TemMIiieparyp to-ts.

3ananue 34. YkaxuTe BUA quarpammbl (ha30BOro paBHOBECHS, IPECTABICHHON HAa PUCYHKE.
Onpenenure,kakue (pa3bl CYIMIECTBYIOT U KaK U3MEHSIETCS] COCTaB TBEP/bIX (a3 mpu
OXJIQXKJICHUH CIIaBa N B MHTEpBaJie TeMrepaTyp t3-koMHaTHas . Mlcronb3ys mpaBuiio
a3, yKkaKuTe BapuaTUBHOCTh CHCTEMBl B OTOM HHTEBasie Temrepatyp. OObsIcCHHUTE
CYIIIECTBOBAHHE JIBYX TBEPJBIX PACTBOPOB MPHU TeMIIEpaTypax HUKe OWHOIAH.



3ananue 35. YkaxxuTe BUA quarpammbl (0a30BOro paBHOBECHS, IIPECTABICHHOMN HAa PUCYHKE.
HazoBure Bce nuHuu 1 Ga3oBbie 001acT HA AUATPAMME.

3ananue 36. Ykaxute Byx¢a3Hble 00JIaCTH Ha AUarpaMMe COCTOSIHUS IBTEKTHUECKONW CHCTEMBI.
Kakwue daspl cymecTByroT B 3TUX 00s1acTsIX?

3ananue 37. YKa)kuTe IBTEKTUUYECKHI CIIJIaB HA UarpaMMe, TEMIIEpaTypHbIE YCIOBUS
KpUCTAJIJIN3allMHU 3BTEKTHUKH, COCTaB TBEPABIX (pa3, 0Opaszyronuxcs no 3BTEeKTUYECKOM peakiuu,
MIpH 3BTEKTUYECKOI Temrieparype. Kak usmensercs coctaB a3, 00pa3yromux 3BTEKTHKY, IPU
OXJIAXKICHUU

3amanne 38. OnuImmTe BUABI U YCIOBUS 00pa30BaHUs PA3IMYHBIX BUIOB IBTEKTHUK.



3anmanue 39. Ykaxwure (azosbie coctaBbl oonacteit PC/l, DEQ u Touku /I nuarpammsl paBHOBECHSI.
Hanummmre cxemy Gpa3oBOro npeBpaiieHus Ipyu IBTEKTUYCCKON TeMIIepaType s

crutaBa |.
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3ananue 40. Ykaxurte KpuBble oxnaxaenus cruaBos | u 1l. Mconb3ys npasuio ¢as, onpeaenure
YUCIIO CTeNeHel cBOOOIbl. YKaKUTE XUMUUECKUIM COCTaB M1 00bEMHOE COOTHOLLICHHE
¢a3 nns croiasa | mpu TemnepaType, COOTBETCTBYIOIICH Touke .
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3aI[aHI/I€ 41. Ykaxure LEJI TOMOTCHU3 AN JOIBTCKTUUCCKHUX CIINIAaBOB, HAXOAAIIHUXCA IO COCTaBy
BHE 3BTEKTHUYECKOMN TFOpHU30HTAJIH.

3ananue 42. Onpenenure BUJ AuarpamMMbl (pa3oBoro paBHoBecHs. YKaxuTte (pa3zoBbli cOCTaB BCeX
oOnactell uarpamMmsl.

D




3ananue 43. HauepTute AuarpaMmy COCTOSIHUS JKEJI€30- YIIepol. YKaKUTe Ha3BaHUE BCEX
JUHUI TuarpaMMmsl U (a3oBbIil cocTaB Bcex 00JacTeil Ha Auarpamme.

3ananue 44. Ykaxxure Ha3BaHUE BCEX JIMHUM MarpaMMbl U PaBHOBECHBIE CTPYKTYPBI BCEX
yKa3aHHbBIX CIUIaBOB P KOMHATHOH TeMIepaType.
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3ananue 45. YkaxuTe CTpYKTypy ciiaBoB 1, 2, 4 mpu Temreparypax Boimie Juauu GS. Kak
Ha3bIBAIOTCS ATH CIUIaBbl. Ha30BUTE paBHOBECHBIE CTPYKTYPHI 3THX CILJIABOB IIPHU
KOMHATHOU TemrepaType.
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3ananue 46. YkaxxuTe 3BTEKTOUIHBIN CIUIaB Ha quarpamme (pa3oBoro paBHOBECHS,
NPEJICTaBICHHON Ha pUCYHKE. YKaKUTE CTPYKTYPY M (Pa30BbIif cocTaB crijiaBa BbIIIE U
HIDKE TOUYKH S.ONMUIIMTE KHHETHKY ()a30BOTO TIPEBPAIICHHS.
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3ananue 47. YKaxuTe 3a3BTEKTOUAHBIN CIUIaB Ha JuarpaMMe (pa3oBOro paBHOBecCHs,
IpeJICTaBICHHOM Ha pucyHke. Onummre (a3oBble IPEBpALLEHUS B CILIABE IIPU
OXJIXK/IEHUH. YKaXHUTe CTPYKTYpY U (a30Bblil COCTaB CIUIaBa PU KOMHATHOMN
TEeMIlepaType.
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3ananue 48. YkaxuTe JOIBTEKTHUYECKHH CIUIaB Ha quarpaMMe Ga3zoBOro paBHOBECHS,
IPEJCTaBICHHOM Ha pucyHke. Onummre ¢pa3oBble MPEBpAILEHHs B CIUIaBE IPU
OXJIXKICHUH. YKaXHUTE CTPYKTYpY U (a30BbIil COCTaB CIIaBa P KOMHATHOMH
TEeMIEPAType.
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3ananue 49. YkaxuTe 3BTEKTUUYECKHH CIUIaB Ha quarpaMme (pa3oBoro paBHOBeCHS,
IpeJICTaBICHHON Ha pucyHke. Onummre (a3oBble NPEeBpalleHus B CIJIaBe MPU
OXJIXK/IEHUH. YKaXHUTe CTPYKTYpY U (a30BbIil COCTaB CIIaBa PU KOMHATHON
TeMIeparype.
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3aganue 50. YKaxuTe 3a9BTEKTHUECKHUI CIIIaB HA quarpamMMe $pa3oBOro paBHOBECHS,
IPEJCTaBICHHOM Ha pucyHke. Onummure ¢pa3oBble MPEBpPAILEHHs B CIUIaBE IPU
OXJIXKICHUH. YKaXHUTE CTPYKTYpY U (a30BbIil COCTaB CIIaBa PU KOMHATHOMN
TEeMIEPAType.
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3ananue 51. Ykaxure Bua quarpammbl (0a30BOro paBHOBECHS, IIPECTABICHHON Ha PUCYHKE.
Onummre (a3oBble NpeBpalleHus B CIUIaBe, yKa3aHHOM BepTHKajbio 1a2.
Ornpenennure BApUaTUBHOCTb CUCTEMBI ITPH OXJIAXIEHUH, MTOJIb3YSICh KPUBOU
OXJIKICHUSI.

3amanue 52. YKaxXuTe BUJ M BCE JIMHUM TUArpaMMbl (pa30BOTO paBHOBECHS, TIPEACTABICHHOM HA
pucynke. OnumuTe (pa3oBble IpeBpalleHHs B CIUIaBe, YKa3aHHOM BEpPTUKaJIbIO 1a2,
MIPU TEMIIEpaType, COOTBETCTBYIOMIEH Touke a. OmnpenennTe XUMHIEeCKU cocTaB (a3
JI0 U TIOCJIE PEeaKIUu.



3ananue 53. YkaxxuTe BUJA U BCE JIMHUU AuarpamMmbl (ha30BOT0 paBHOBECHS, MPEACTABICHHOM Ha
pucynke. Onummte (a3oBBIi cOCTaB CIIaBa, 0003HAYCHHOTO BEPTUKAIBIO 1a2, mpH

KOMHATHOU TeMIlepaType, COOTBETCTBYIOIIEH Touke 2. OnpenenuTe XuMHIEeCKUI
COCTaB M 0OBEMHOE COOTHOIICHHUE (a3.

3ananue 54. YkaxuTe BUJ U BCE JMHUU AUArpamMMbl (pa30BOTO paBHOBECHS, TPEICTABICHHON Ha
pucyHke. OnuiunTe (Gpa3oBble IpeBpalleHNs B CIUIaBe, 0003HAYEHHOM BEPTUKAIBIO,



npu oxJyaxaeHuu. OnpeaenuTe XUMUIECKUI COCTaB M 00beMHOE COOTHOIICHHE (ha3 B
TOUKE 2.

3ananue 55. Onumute Ga3oBble MPEeBpaIICHUs U CTPYKTYpooOpazoBaHue B CIiiaBe, 0003HAYEHHOM
BEPTUKAJIBIO, MIPU OXJIAXKACHUHU B UHTEpBasie Temreparyp 4-5 . Onpenenure
XUMHYECKHI COCTaB M 00bEMHOE COOTHOIICHHE (a3 B TOUKE 5.

3amanwne 56. Viconp3ys npaBuiio 0OpaTHBIX OTPE3KOB, OINPEACIIUTE MO JUarpaMMe JiIsl CTUIaBa,
MOKA3aHHOTO BEPTUKAIBIO, 00BeMHYIO 01TH0 [ - (pa3bl, BCTymaromiei B
NEPUTEKTUUYECKYIO peakiuio. OnpeaennTe XUMUYeCKUX cOCTaB (a3 mocye peakiuu.



3amanne 57. YKaxuTe BUJA JUAarpaMMbl, IPEICTaBICHHON Ha pucyHKe. OnummuTe (a3oBbie
HpPEBpALLEHUs TPU OXJIAXKIECHUH B CIUIABAX, YKa3aHHbBIX MIPEIOIaBaTEIeM.

3ananue 58. Ykaxure BUJA JUarpaMMbl, IPeICTaBIeHHON Ha pucyHKe. OnuiunTe (Ga3oBble

IIPEBPAILECHNS [P OXJIAKIEHUM B CIIaBaxX, YKa3aHHBIX NpenoaasareneM. [locTpoiite
KpUBbIe oxJaxaeHus. Onpeaenure XUMHIECKU COCTaB U 00BEMHOE COOTHOIIIEHUE
(a3 npu pa3HBIX Temreparypax (1o yKa3aHUIO MMPEroaaBaTesl).



3aganue 59. OnuIuTe BUALI U [EJIb OTKUTOB.
3ananue 60. OnummuTe BUIbI TEPMUUECKOI 00paOOTKH 711 YMEHBIICHUS CTEIICHU

HCPABHOBCCHOCTHU CTPYKTYPHEI 3aKaJICHHOI'O CIlJIaBa.

3ananue 61. Ilo nuarpamme dazoBoro paBHoBecus cuctemsl Fe-Mn onpenenute ga3oBsiii cocTaB
crutaBa Fe - 40% Mn npu KOMHATHO#M TeMIieparype.

3amanwne 62. [lo quarpamMme GazoBOro paBHOBECHS OIMPEACINUTE, CKOIBKO ABYX(Da3HbIX 00IacTeil B
cucreme Fe-Mn? Onummre ¢pa3oBbIil COCTaB.



3agaHue 63.

3aganue 64.

3aganue 65.

3aganue 66.

3aganue 67.

3amauue 68.

Onummre KOHIEHTPAMOHHBIN TpeyroabHuK ['100ca 1 mpaBuiia TPEyroJbHUKA. .

Xumudeckuit coctaB TpoitHoro criaBa R = 20% A + 70% B + 10% C; S = 40%.
O0603HaubTe TOUYKOH 3TOT CIUIAaB B TpeyronbHUKe ['n60ca.

Xumuaeckuit coctaB TpoitHoro criaa S = 40% A + 40% B + 20%. O6o3Haubte
TOYKOI1 ATOT CIUIaB B TpeyrojbpHuke ['ndoca.

Xummnuaeckuit cocraB TpoitHoro crasa L = 10% A + 30% B + 60% C. OGo3HaubTe
TOYKOI1 TOT CIUIaB B TpeyrojbpHuke ['ndoca.

CwMmemaeM Tpu TPEeXKOMITOHEHTHBIX ciutaBa R = 20% A + 70% B + 10% C; S =40% A
+40% B + 20 Cu L = 10% A + 30% B + 60% C B coornHomenun 2:3:5
COOTBETCTBEHHO. OnpeieTuTe XMMHUYECKUH COCTaB TOJIy4eHHOTo cruiaBa. O003HaubTe
CIUIaBbl TOYKaMHU B TpeyronbHuke [1O0ca. I[IpoBepbTe BHIOTHEHHE TIpaBHUIIA
KOHOJTHOTO TPEYTOJIbHUKA.

Cwmerraem Tpu TpexkoMnoHeHTHbIX crutaBa R = 10% A + 70% B + 20% C; S = 30% A
+40% B + 30% Cu L = 20% A + 30% B + 50% C B coorHomenuu 2:3:5
COOTBETCTBEHHO. OmpeenuTe XMMHUECKU COCTaB MOYYeHHOTO cruiaBa. O003HaubTe
CIUTaBBl TOYKAaMH B TpeyroipbHuke [mOOca. I[IpoBepbTe BBITIONHEHUE TIPaBHIIA
KOHOJIHOTO TPEYTOJbHUKA.

3amanue 69. CMmemaem Tpu TpeXKOMIOHEeHTHBIX crtaBa R = 30% A +50% B + 20% C; S=20% A

+40% B + 40% Cu L = 30% A + 30% B + 40% C B coornHomenun 2:3:5
COOTBETCTBEHHO. OmpeIeTnTe XMMHUYECKU COCTaB TOJy4eHHOTO cruiaBa. O003HaUbTe
CIUTaBbl TOYKaMHU B TpeyroilpHuke [uOOca. I[IpoBepbTe BBIMIONHEHHE TIpaBHUIIA
KOHOJIHOTO TPEYTOJIbHUKA.

3ananue 70. Cmemaem Tpu TpeXKOMIOHEHTHBIX criaBa R = 30% A + 50% B + 20% C; S = 20% A

+ 40% B + 40% Cu L = 30% A + 30% B + 40% C B coorHomenun 2:3:5
COOTBETCTBEHHO. OTpeieuTe XUMHUUECKUI COCTaB MOJy4eHHOTO ciijiaBa. O003HaYbTE
CIJIaBbl TOYKaMH B TpeyroiabHuke ['nb0ca. I[lpoBepbTe BBHIMOMHEHHWE TMpaBHIIa
KOHOJTHOTO TPEYTOJIbHUKA.

Kpurepun ouenku:

- OIICHKA «OTJIMYHOY» BBICTABIISCTCS CTYACHTY, €CIIM PacyeT, OCTPOCHUE U aHAJIM3 BBIIOJHECH
npaBuiIbHO Oonee yem Ha 80 % 1 000CHOBaH;



- OLEHKAa «XOpOILI0)» BBICTABIISAETCS CTYIEHTY, €CIIU PACUET, IOCTPOCHHUE U aHAJIN3 BBIIIOJIHEH
IpaBUIbHO HE MeHee 4eM Ha 60 % 1 B OCHOBHOM 0OOCHOBAH;

- OLEHKAa «yAOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM PacueT, IOCTPOSHUE U aHAIU3
BBINOJIHEH NPaBWIbHO He MeHee yeM Ha 40 % 1 B OCHOBHOM 0OOCHOBaH;

- OLEHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, €CIIU PACUET, IOCTPOCHHUE U aHAJIN3
BBINOJIHEH NPaBUIIbHO MeHee 4eM Ha 40 %, U CTYyJJeHT He MO>KeT 000CHOBATh MPE/CTaBIECHHbIE
peleHus;

TeMbl NUCbMEHHBIX Pad0T (He NMpexyCMOTPEHbI)
KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
3 tecta o 10 BonpocoB — BpeMst 45 MuH.
7.3. OueHoYHble cpeacTBa AJs NMPOMEXKYTOYHOH aTTecTAllMU MO HUTOraM OCBOEHUS

AUCHUTLTHHBI
7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTALNH

Cemectp 6
Ne n/nn Bonpochl Kk 3k3aMeHy

1. ATOMHO-KPUCTAJUIMYECKOE CTpPOEHHE MeTauioB. JlepeKkTsl KpUCTAIIIMYECKOIro
CTPOEHUS; BIMSIHUE UX HAa CBOWCTBA METAJIJIOB.

2. Kpucrammuzanus meramioB. CrnoHTaHHOE 0O0pa3oBaHWE IEHTPOB KPUCTAILIU3AINH.
VYcnoBue n ABMXKYyIIas Cuila KpUCTaiM3aluu. ['ereporeHHoe oOpa3oBaHME LEHTPOB
KpUCTAJIITM3AIUH.

3. VYcnoBus Kkpuctayumszanuu cruiaBoB. Jluarpammel (asoBoro paBHOBecusi. Kpubble
OXJIXKACHUS. DKCIIEPUMEHTAILHOE TTOCTpOeHue AuarpaMmel. [Ipasuno das.

4. @da3pl B METAUIMYECKUX CIUIaBaX. Buabl TBEpPAbIX pAacTBOPOB.  XUMHUYECKUE
coeluHeHUs. [ eTeporeHHble CTPYKTYpHI.

S. JlnarpamMmbl COCTOSIHUS CIUIABOB C HEOTPAHUYEHHON PacTBOPUMOCTBIO KOMIIOHEHTOB B
YKUJKOM U TBEPJIOM COCTOSIHUSIX.

6. JlnarpaMmbl COCTOSIHUSI CHUCTEM C TOYKaMM SKCTpEMyMa Ha KpPUBBIX JHMKBHIyca U
coJuayca.

1. JunarpamMmbl COCTOSIHUSI C OMHOJAIBbHOM KpHUBOM U YHOPSAJOYEHHBIMU TBEPIBIMU
pacTBOpamH.

8. Juarpammbsl  ¢a3zoBoro paBHOBecHss W (a30Bble MpPEBpAlllEHHUs B CHCTEMax C
OBTEKTHUKOM.

9. Juarpammbsl  ¢a3zoBoro paBHOBecHss W (pa30Bble MPEBpAlllEHUs B CHCTEMax C
MIEPUTEKTUKOM.

10. Juarpammbsl  ¢a3zoBoro paBHOBecHss W (a30Bble MpPEBpAlllEHHUs B CHCTEMax C
IPOMEKYTOUYHBIMU (ha3aMH.

11. Jnarpammsl ()a30BOro paBHOBECHUSI CUCTEM C MOHOTEKTHUKOH.

12. Jlnarpammbl (a30BOro paBHOBECHSI CHCTEM C CHHTEKTHKOM.

13. Mexanu3mbl (ha30BBIX NMPEBPAIICHUN B TBEPAOM COCTOSHUU. JluarpamMMbl COCTOSIHUS
CIUIaBOB C YaCTUYHBIM PacIaJioM TBEPIOTO PacTBOPA U AUATPAMMBI COCTOSTHUS CIIJIaBOB,
KOMITOHEHTbI KOTOPBIX UCIBITHIBAIOT MOJIMMOP(HBIE TPEBPALICHHSL.

14. Huarpammbl  ¢a3oBoro paBHOBecHsi H (pa3oBble TMpeBpaleHUsT B CUCTEMax C
HBTEKTOMJIOM.

15. Huarpammbl  (a3oBoro paBHOBecHs H (pa30oBble TMpeBpalieHUsT B CHUCTEMax C
EPUTEKTOUIOM.




16. JnarpaMMbl COCTOSTHUSI TPOMHBIX cucTteM. TpeyronpHuk ['n66ca. [lomurepmudeckue u
U30TEPMHUYECKHIE Pa3pe3bl.

17. Huarpammbl cocTossHMsT W (a3oBble MpeBpallleHus B TPOWHBIX CHCTEMax C
HENPEPBIBHBIMU PSJIaMHU TBEPJIBIX PACTBOPOB.

18. CtpykTypooOpa3zoBaHue B YIIIEPOAUCTHIX CTANSAX U uyryHax. /luarpamma cocrosinus Fe-
C. Komnonents! u ¢assl B cucreme Fe-C. Kpurnueckune Touku. Knaccudukanus,
MUKPOCTPYKTYpA.

19. Knaccupukamuss u Kparkas XapaKTepUCTHKAa OCHOBHBIX BHJIOB TEPMHUYECKON
00paboTKH.

20. Lenp u Buasl omxura. Orxur 1-ro u 2-ro poxa.

21. 3akanka 6e3 moauMop(HOro MpeBpaIECHUS.

22. 3akanka C MOMUMOP(HBIMH TIPEBPAIICHUSIMH. OcoO0eHHOCTH MapTEHCUTHOTO
IIPEBPAILCHMs B CTAIAX. MUKPOCTPYKTYpa M CBOMCTBA MAapPTEHCUTA.

23. Otnyck cramu. Llenu u Buasl otmycka. Mi3MeHeHue CTPYKTYphl U CBOWCTB CTaJld MPHU
OTITyCKE.

24, Tepmomexannyeckas o0padoTka. CTpyKTypooOpa3oBaHKe U CBOICTBA.

25. Xumnko-repmuueckas oopadotka (XTO). Bugst XTO.

26. JmarpamMmbl COCTOSIHUS TPOUHBIX cucTeM. TpeyroiasHuk ['u60ca. [Tonurepmuueckue u
MU30TEPMHUYECKHIE Pa3pe3bl.

217. CtpykTypooOpa3oBaHue B JIETUPOBAHHBIX CTasIX. KOHCTpYKIIMOHHBIE JIETUPOBAHHbBIE
cranu. Tepmuyeckas 00pab0OTKa, CTPYKTypa, CBOMCTBA.

28. Kapormpounslie, xapocToiikue, KOPPO3HOHHOCTOMKNE M KPUOT€HHBIE CTAIH U CIUIABBHI.
CtpyKTypooOpa3oBaHue, CBOWCTBA.

29. NHcTpymMeHTaNIbHBIE JIETUPOBaHHBIE CTaM U civiaBel.  CTpyKTypooOpa3zoBaHuUe,
CBOMCTBA.

30. Cramu u cmiaBel ¢ 0coObIMU (pu3HUecKUMH cBoicTBaMU. CTpyKTypooOpa3oBaHue,
CBOMCTBA.

31. CtpyKkTypooOpa3oBaHue B IIBETHHIX CIIaBaX Ha OCHOBE THTaHA, ATFOMUHUS, MEIH.

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
Cemectp MPOBCACHI | Kpurtepuu u HOPpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaliu
5 1o COTIUYHOY 100 6anoB
HaKOIIMTCJIbHOMY «XOPOIIIO» 80-99 6ayos
peHTHHTY «YJOBJIETBOPUTEIILHO» 40-79 GasioB
«HEYJOBJIETBOPUTEIBHO Memnee 40 Ganos




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yuedHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOn4ecKoe nocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
MarepuajioBeiecHUE U TEXHOJIOTHSI
A.M. Anackun METaJUIMYECKUX, HEMETAIIINYECKUX U IbC
1 VA o ’ Y4eOHuk 2017 "ZNANIUM.
A.H. KpacnoBckuit KOMITO3ULIMOHHBIX MaTEPUAIIOB COM"
[DnekTponHsIi pecypc]
9BC
5 B.IL Iv[MI/ITpeHKO, H.b. MaTepI/IaJIOBe{IeHI/Ie B MAIIMHOCTPOCHUU VuebHoe 10coGHe 2016 "ZNANIUM.
Mamnyiinosa [DI1eKTpOHHBIH pecypc] COM"
3 A .B. Tlo3nasakos. Marepuanosenerue Y4yebHoe mocodue 2016 SbC "Jlaup"

[DnekTpoHHsIi pecypc]

8.2. JlonosinuTebHAS JIUTEpPATypa

Tun (yueOHuk, yueoHoe

KoanuyecTBO B

HAy4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus onodamorexe /
n/n MeToau4YecKoe nocooue,
NpAKTHEYM, Ap.) HanmeHnoBanue
P > AP- 3BC
1 Ocunnes O. E. JlnarpaMMbl COCTOSIHUSI IBOMHBIX U YyebHoe mocodue 2014 9BC "Jlagp"
TPONHBIX cucTeM. Pa30Bble paBHOBECHS B
criaBax [ DIeKTPOHHBIN pecypc]
2 | IO.II Connues, CrnennanbpHble MaTepUabl B VYuebHUK 2014 9BbC
E. U. lpsixuH, MAITMHOCTPOCHUH [ DIIEKTPOHHBIN pecypc] "IPRbooks"

B.IO. [Iupaiinen




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne nocooue, yueOHo- Hay-mou
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTOoANYEcKoe mocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » AP- 9BC
3 | O.A. MacaHuckuii MartepuanoBeeHUE U TEXHOJIOTUI Y4ebHoe mocobue 2015 3BC
KOHCTPYKITMOHHBIX "ZNANIUM.
MaTepuaoB [ DNEKTPOHHBIN pecypc] COM"
4 I'.I1. deTucoB, MarepuajioBeieHUE U TEXHOJIOT U Y4eOHuk 2014 9BbC
®.A. Tapudynnun MaTepHuasioB [ DJIIEKTPOHHBIN pecypc| "ZNANIUM.

COoM"




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e «BecTHMK MarHUTOrOpCKOro rocyIapCTBEHHOIO TEXHUYECKOro yHusepcurera um. [.H.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Haumenosanue 11O

PexkBu3uTHI 1OrOBOpa
(1aTa, HOMep, CPOK JAelCTBUS)

Windows:

WinPro 10 RUS Upgrd OLP NL Acdmc

norosop Ne 757 ot 04.07.2018r., cpok
JeUCTBHS — OECCPOYHO;

KOHTpakT Nel653 or 14.12.2018, cpok
JENUCTBUSI — OECCPOUHO;

Office Standart:

Office Standart 2016 Russian

noroBop Ne 757 ot 04.07.2018r., cpox
NENCTBUS - OECCPOUHO;

koHTpakT Ne 727 ot 20.07.2016, cpok
JeCTBHS — OECCPOUHO;

Mirapolis Human Capital Management

noroBop Ne 42/02/22 -
02.02.2022 no 31.08.2022

K ot

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpusl UIsl IPOBEIECHUS TPYNIOBBIX H
WHAUBUAYAJIbHBIX KOHCYJIbTaUUNd YueOHas
aynIuTopus  JUIL  INPOBEIEHUS  3aHATHU
TEKYIIEr0 KOHTPOJIA M  IPOMEXYTOYHOU
arrecrauuu. E-214

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
Komneiotepusiit knacc. YueOHas aynuropus | CTONbl  y4€HUYECKHE JBYXMECTHBIE ,
JUISl IPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIIA. | CTOJBI YYEHUUECKUE, CTOJI KOMITBIOTEPHBIH,
VYueOHas ayauTopus A1 IPOBEICHUS 3aHATHI | cToNl  mpenogaBarensckuii, [IK ,mgocka
CEeMMHAPCKOro THMA. YueOHas ayAUTOpUs AJs | TPEXCEKLMOHHAs ayIuTopHas (MejoBas),
IPOBEJEHUS J1a0OpaTOPHBIX paboT. YueOHas | CTyl  NIpernoAaBaTeIbCKUM,  MPOEKTOP
{ | dYAMTOpHS /Ul KypCOBOIO NPOSKTHPOBAHMS MYJIBTUMEAUMHBINA ,OKpaH Ul NIPOEKTOpa,

TymOa BbIKaTHast



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYECKHUX U J1a00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)
JlaGopaTtopust «Metamtorpadus». Cron  mpenoaaBaTeNbCKUM, CTOJ bl
YyeOHast ayTUTOPHS JUI1 IPOBEICHUS YUYCHHUYECKHUE JIBYXMECTHBIE, CTYIIbS, JOCKa
2 | maboparopusix padot.E-203 aynuTopHas (MeyoBasi, TpEXCTBOpUaTas),
CTONBI  J1abOpaTopHbBIE,  MHUKPOCKOIIBI
MeTaJiorpaduueckue.
Jlabopatopus "TepmoobpadoTka Cronpl  y4eHHYECKHE JBYXMECTHbBIE
MaTepuanoB" YueOHas ayAUTOpUS IS CTYJIbsl YYEHHYECKHE , JOCKa ayIuTOpHas
3 | npoBenenus nabopatopusix pador.E-105 (menoBast), mikadsl 111 y4eOHBIX TOCOOUH,
CTOJIBI nabopaTopHsIe, MHUKPOCKOTI
MeTayuIorpapUuecKuii, MUT CHIIOBON
4 [Tomemenue st caMOCTOATENbHON paboThl | CTONBI yYEHHUECKUE, CTYIb YYCHUYECKHE,
oOyuaromuxcs [-401 I1K ¢ BbixogoM B ceTb MHTEpHET
[Tomemenue misi caMOCTOSATENbHON paboThl | CTONBI-IAPTHI IBYXMECTHBIE, CTYINbSI, CTOJ
obygaromuxcs J[-409 PEroAaBaTeILCKUIA-, CTYI
MpenoAaBaTeNbCKUi, MepeIBUKHAS JJOCKa,
5) 9KpaH, nporieccop, MIPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIbIOTCPBI IJIA
CTYACHTOB C BBIXOJAOM B CCTb HMHTCPHCT,
KOMIIBIOTCP IMMPCIIoaaBaTCIIs.
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