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PykoBoIICTBO: KypcoBblie paboThI (mpoektsl) / PI'P 0 0
[TpomexyTouHas arTecTanus 0,35 0,35
KoHnrakTHas paboTa 70,35 70,35
CamocrosTenbHas paboTta 100 100
KoHTpoan 35,65 35,65
Hroro 216 216

[IOKYMEHT MOLMUCAH

QNEKTPOHHOWM NOAMUCKHIO

CepTuchukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnageneu: CenvaHoB AnekcaHap Cepreesuy
[DencteuteneH: ¢ 08.11.2022 o 08.11.2023




Pabouyto mporpammy coctaBui(u):
[Tpodeccop kad. HMuM, nouent, 1.1.H. H.A. Knesuosa

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBanud @I'OC BO u yuebHoro mniaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
22.03.01 MarepuasioBeieHH€ U TEXHOJIOIMU MaTEPUAJIOB

Cpox aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31»aBrycra 2027 r.

YTBEPXIEHO

Ha 3acepanuu kapenpst HMuM

(mporokon 3acenanust Ne 2 ot «31» aBrycra 2022 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp oOCBOEHHS IUCHMIUIMHBI — C(HOPMHUPOBATH TEOPETUYECKHE MPEJICTABICHHUS O
MeXaHU3MaX CTPYK-TypooOpa3oBaHUs B METAJIMYECKMX MaTepHanax MU Ha UX OCHOBE HAYy4UTh
aHaATU3UPOBaTh (Pa30BbIe MPEBPAIICHUS U CTPYKTYphl METAIJIOB W CIUIABOB TPU PA3IUYHBIX
npoleccax: KpUCTalIM3alMy, MOJIUMOPQHBIX MPEBpPaAIICHUAX, AehopMaliy, OTKUTe, CTAPEHUN U
JpYTUX IpoLeccax.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
buzuka, xumus, marepuanonenenue 1 TKM, kpucramnorpadusi, peHTrenorpadusi.

I[I/ICIII/IHJII/IHLI " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HGO6XOI[I/IMO KakK
MpEaAICCTBYIOIICC: (1)143141(21 IIPOYHOCTH H INUIACTUYHOCTH, TCPMHUYCCKaAsA o6pa60TKa CTaﬂeﬁ,
QJICKTPOXUMHYCCKAA KpUCTAJUIM3alUuA MCETAJIOB W CIUJIAaBOB, HAHOCTPYKTYPHLIC MATCpHUAJIBI U
TCXHOJIOTUH, (1)1431/11(3 U XUMHUS HAHOCTPYKTYPHUPOBAHHBIX MATCPUAIIOB, MATCPUAJIBI U CIICLIUAJIBHBIC
INOKPBITUA, 3alIUTHBIC IOKPBITUA, TCXHOJIOTMYECKHUE OCHOBBLI CO3JaHHA HAHOMATCpHAJIOB,
MAaTCPHUAJIOBCACHHUC ICPCIICKTHUBHLIX MaTCPUAJIOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmMupyembie U HNuauxkaropsl

KOHTPOJIMpYyeMble AOCTHIKEHU S
N Ilnanupyemble pe3yabTaThbl 00y4eHHU s

KOMIIEeTeHI[ U KOMIIeTeHIH I

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

(TTIK-2) Cniocoben
HCIIOJIb30BaTh Ha
IIPAKTHKE COBPEMEHHBIE
MNpEaACTaBJICHUA O BIUAHUA
MHUKPO- U HAHO-CTPYKTYPbI
Ha CBOWMCTBA MAaT€pHUaJOB,
UX B3aUMOJICHICTBUH C
OKPY’KaIOILEeH Cpesou,
IOJISIMH,
AHEPreTUUECKUMU
JacTUaMH1 U U3JIY4YCHUEM

N-1nk-2. Ciocoben
UCII0JIb30BaTh Ha
MPaKTHKE COBPEMEHHBIE
MPEICTABICHHS O
BIIMSIHUM MUKPO- U
HAaHO-CTPYKTYpHBI Ha
CBOMCTBa MaTepUaoB
WJ-2rik-2. Ynpasnser
MpOIIeCCaMH,
BJIMSIONIMMH Ha
IapaMeTpsbl UCXOJHOTO
COCTOSIHHSI MaTepualia u
HaHOMaTepuaia

3HAaTh: BIMSIHUE MUKPO- U HAHO-
CTPYKTYpPBI Ha CBOWCTBA MarepuaioB, MX
B3aUMOJICHCTBUU C OKPYKAIOILEH CPENOH,
MOJISIMU, YHEPT€TUYECKUMHU YaCTULIAMU U
U3ITy4YEHUEM

YMeTb: HCTIOJIB30BaTh Ha MPAKTHKE
COBPEMEHHBIE MTPEICTABICHNS O BIUSHUU
MHKpO- U HAaHO-CTPYKTYphI Ha CBOICTBa
MaTepUasoB, UX B3aUMOJIEHCTBUU C
OKpY>Karollen cpesiou, MOIsIMH,
SHEPreTUYECKUMH YaCTUIIAMU U
W3ITy4EHUEM

BrnaneTs: cniocoOOHOCTBIO HCTIONIB30BATh
Ha [IPaKTHKE COBPEMEHHBIE
MIPEICTABICHMSI O BIMSIHUM MUKPO- U
HaHO-CTPYKTYpPBI Ha CBOWCTBA
MaTEpUAJIOB, UX B3aUMOJICHCTBUU C
OKpY>Karollen cpesiou, MOIsIMH,
SHEPreTUYECKMMH YaCTUIIAMU U
W3JIy4YeHUEM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

MeTautorpadUuecKuil aHamus.

Bun . KOHTPOJIA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
yueOHO . Cemectp Bbanabl | UaTepakTuB, 4. | (HAaUMEHOBaHHeE
(paznen) (yueoHoO¥ paGoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
IATOMHO- Jlexk. Jlexmusa 1. Kpucramnorpadusi. 5 2 2 Bomnpocsr k 3auety Nel-
KPUCTAITHYIECKOE JIab. JlaboparopHroe 3anarue 1. PaboTta ¢ 5 2 5 KommuiekT 3amanmii k
CTpOCHHE MeTaIIorpadhIecKUM MUKPOCKOTIOM. n.p.1
MCTAJITIOB 1 Ip. I[Mpaktuueckoe 3ausitue Kpucramiorpadus u 5 2 3 Tect
CILIaBOB ne(pEKThI KPUCTAILINYECKOTO CTPOEHHS.
Cp Kpucrannorpadus
Jlek. Jlexuus 2. JleeKThl KpUCTATITUUECKON PEIICTKHY. 2 Bompocsr k 3auety Nel-
Ip. [IpakTuueckoe 3anstue 2 Kpucrammsanus 5 2 5 2 Tect
METAJIJIOB U CIUIABOB.
CP JleeKThI KPUCTATUTMYCCKON PELISTKH 5 6
Jlek. Jlexums 3. Bektop broprepca, Dneprus 5 1 Bompocs! k 3auery Nel-
jqucioxanuu. IIIoTHOCTE AUCIIOKALMMN. 4
JIab. JlaGoparopHoe 3aHsTue 2. [Ipuroropnenue 5 2 5 KoMuekr 3amanuii k
MUKPOLLTH(OB ISt MeTaIorpaduaecKoro n.p.1
aHaJIM3a.
Ip. [TpakTuueckoe 3anaTue 3 MexaHU3MbI 5 2 5 Tect
mIacTudeckor aedopmanuu.
CP [limoTHOCTE IHCHOKAIIMHA 5 6
Jlek. Jlexus 4 JIBvKeHHE W B3aMMOJICHCTBHE 5 2 2 Bompocs! k 3auery Nel-
JTUCHOKALIAI. 4
IIp. [IpakTnueckoe 3ansatue 4 JluarpaMma COCTOSIHUSA 5 2 3 Tect
CHCTEM C HEOTPAaHUYCHHON PaCTBOPUMOCTHIO
CP B3aunMoencTBie QUCIOKAIINHI. 5 6
Jlek. Jlexmms 5. [loBepXHOCTHBIE TEPEKTHI. 5 2 2 Bormpocs! k 3agety
JIab. Jlaboparoproe 3anstue 3 KonnyecTBeHHBIH 5 2 5 Kommnekr 3aganuii k

n.p.1




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
yueOHO . Cemectp Bbanabl | UaTepakTuB, 4. | (HAaUMEHOBaHHeE
(paznen) (yueoHoO¥ paGoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
IIp. [IpakTnueckoe 3ansatue 5 uarpamMmbl 5 2 3 Tect
COCTOSIHHSI CHCTEM ¢ OMHOIATFHOM KPUBOU U C
YIOPSA0OYEHHBIMHU TBEPIBIMU PACTBOPAMHU
CP [ToBepxHOCTHBIE TehEKTHI 5 6
Jlek. Jlexnus 6 Kpucramnmuzanus MeTaIoB. 5 2 2 Bomnpocs! k 3auery
Ip. [IpakTidaeckoe 3ansaTue 6 unarpamMmot 5 2 3 Tect
CoCTOSTHHS CHCTEM ¢ MOHO- M HOHBAPHAHTHBIM
paBHOBECHEM.
dazoBbie CP Kpucrannuzanus Metanios 5 6
[peBpalicHu B Jlek. Jlekius 7. CtpykTypa ciuTtka. AMopdHOe 5 2 Bormpocs! k 3auery Nel-
MeTallIax u COCTOSIHUSI METAIIJIOB 4
CILTaBax JIab. Jla6oparopHoe 3anstue 4 Onpenenenue oobemMa 5 2 5
CTPYKTYPHBIX COCTABIISIOIINX
Ip. [IpakTnueckoe 3anstue 7 luarpamMmbl ) 2 3 2 Tect
COCTOSIHUS CUCTEM C ITPOMEKYTOUHBIMH (hazamMu.
CP Onpenerenne 00beMa CTPYKTYPHBIX 5 6
COCTaBJISAIOIINX
Jlexk. Jlextms 8 CTpyKTypHBIE TIpEeBpAICHHS B 5 2 Bomnpocsr k 3auety Nel-
TBEPJOM COCTOSIHUM 4
Ip. [IpakTnueckoe 3anstue 8 JlnarpamMmbl ) 2 3 2 Tect
COCTOSIHUS U CTPYKTYpOOOpa3oBaHHE B CUCTEMAX
Ha OCHOBE MOJMMOP(HBIX KOMIOHEHTOB U
MPOMEXYTOUYHBIX (a3.
CP MpeBpaIIeHns] B TBEPJIOM COCTOSHUN 5 6
JIexk. Jlexums 9. HopmalibHBIH 1 MapTEHCUTHBIH 5 2 Bomnpocsr k 3auety Nel-

MCXAaHU3MBI.

4




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
yueOHO . Cemectp Bbanabl | UaTepakTuB, 4. | (HAaUMEHOBaHHeE
(paznen) (yueoHoO¥ paGoThI) q,
padoThI OLICHOYHOI0
cpeacrsa)
JIa0o. JlaboparopHroe 3anstue 5 CTpykTypa u 5 2 5
TBEPIAOCTh XOJIOAHOIEPOPMUPOBAHHOTO U
OTOXOKEHHOT'0 MeTalia
Ip. [IpakTidaeckoe 3ansaTre 9 MexaHU3MbI 5 2 5 2 Tecr
IBTEKTOUIHOTO, MOHOTEKTOHTHOTO
METATEKTHYECKOrO MDEBDAIICHHH.
CP HopMmanbHbIi 1 MapTEHCUTHBIN MEXaHU3MBI. 5 6
Jlek. Jlexnus 10. Juarpammsl pa30Boro paBHOBECHS U 5 2
CTPYKTYypa CILJIaBOB.
Ip. [IpakTnueckoe 3ansatue 10 Juarpammsl 5 2 3 2
COCTOSIHUSI CUCTEM C MOHO- 1 HOHBapUaHTHBIMHU
PaBHOBECHUSAMH KUAKHUX PAaCTBOPOB.
CP Huarpammsl pa30BOro paBHOBECHS 5 6
Jlex. Jlekuus 11. DBTeKTHUECKOE U IEPUTEKTUUECKOE 5 1
npeBpaleHne
JIa6. JlaGoparopHoe 3ausTue 6 [locTpoeHue 5 2 5
auarpaMmbl pa3oBOro paBHOBECHUS
Ip. [IpakTuueckoe 3anstue 11 Juarpammsl 5 5 3 2
COCTOSIHUSI TPOMHBIX CUCTEM.
CP OBTEKTHYECKOE U MIEPUTEKTHUECKOE 5 6
npeBpaleHne
Crpyktypo- Jlek. Jlexmus 12. TepmonnHamuka, MexaHu3MBbl U 5 1
00pazoBaHHE B KMHETHKA NPEBPALIeHUI B TBEPABIX PACTBOPAX.
MeTajutax u Ip. I[Ipakrudeckoe 3anstre 12 JlnarpaMmsl 5 2 3 2
CILTaBax COCTOSIHMS U (pa30BbIC MIPEBPALIECHHS B TPOIHBIX
CUCTEMaX.
CP MexaHn3MbI 1 KHHETHKA TIpEBpalleHuil 5 6




DopMBbI TEKYLLET0

Bn . KOHTPOJIA
Monyab A . HanMeHoBanue TeM 3aHATHH Oo0nbem, p
(pasnen) yueOHO (yae6u0i padoTs) Cemectp u Bbanabl | UaTepakTuB, 4. | (HAaUMEHOBaHHeE
p padoThI : OLICHOYHOI'0
cpeacrsa)
Jlek. Jlexnus 13 CtpykrypooOpa3oBaHue B CTAISX H 5 1
qyTyHax.
JIa0o. Jlaboparoproe 3ansarue 7 CTpykTypa 5 2 5
3aKaJI€HHOW U OTIIYLIEHHON CTaJH.
Ip. [paktuueckoe 3ansitue 13 da3oBbie paBHOBECHUS 5 6 5 2
B CTAJISIX M UYyTYHAX.
CP CrpykTypooOpa3oBaHue B CTAISAX U YyTryHaX. 5 6
Jlek. Jlexnusa 14. CtpykTpooOpasoBaHue B O€JIbIX U 5 1
CepBIX YyryHax
Ip. [Ipaktudeckoe 3ausTre 14 MapTeHCUTHEIE 5 6 3
NpEeBpaLICHUSI.
CP CrpykTpooOpa3zoBaHue B OCIIBIX U CEPBIX 5 6
qyryHax
Jlex. Jlextms 15. Kitaccudukarus nerupoBaHHBIX 5 1
crajiei.
JIa6. JIaGopatopHoe 3ausTue 8 BiusHie CKOPOCTH 5 2 5
OXJIaXKJICHHS Ha CTPYKTYpOOOpa3oBaHUE CTaIH.
IIp. [IpakTnueckoe 3anstue 15 Maptercur ) 2 5 2
OXJIKACHHS U ehopMaIin
CP Knaccudukaius JerupoBaHHbIX CTAJICH. 8
Jlek. Jlexmms 16. Ctpykrypoobpa3zoBaHue
JIETUPOBAHHBIX CTaJEH.
JIexk. Jlexus 17 CtpykrypooOpa3oBaHHe [IBETHBIX 5 6
CIVIABOB HA OCHOBE aJTFOMHUHHUSIL.
IIp. [IpakTnueckoe 3anstue 17 5 2 5 2

CtpykTypo0oOpa3oBaHUE B IIBETHBIX CILUIABAX.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nbem,
yueOHO . Cemectp Bbanabl | UaTepakTuB, 4. | (HAaUMEHOBaHHeE
(paznen) (yueoHoO¥ paGoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
Jlek. Jlekrus 18. CTpykTypooOpa3oBaHUE IIBETHBIX 5 2
CIUIAaBOB Ha OCHOBE ME/IM U TUTAHA.
CP CtpykTypoo0Opa3oBaHUE IIBETHBIX CILUIABOB 5 8
Hroro: 216 100

Cxema pacuera uToroporo 6amia: (Texkymmii pedTHHT + Pe3yJibTaT HTOrOBOIr0 TeCTUPOBAHMA)/2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanusanuu 1aHHOW TUCIUIIMHBI UCIIOJIB3YIOTCS CJIECIYIOLINE TEXHOJIOTUH:

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

NHdpopManmoHHbIE TEXHOJIOTHH — MpeaiaraloT HCIOJIb30BaHHE KOMITBIOTEpA 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. JIJIs yCHNEImHOTO OCBOEHHWs [UCHMIUIMHBI SIBIAETCS OO0s3aTeIIbHBIM
MocelIeHNe EKIUN, MPaKTUYECKUX U 1a00paTOPHBIX 3aHATUN U UHBIX (hOpM pabOTHI.

[Ipu BeImoNHEeHMH nabopaTOpHBIX paboT ucnomb3ytorcss MVY: H.A. Knesuosa, I'.B.
KneBuoB. @a3oBbie paBHOBECHS H CTPYKTypooOpazoBanue. JlabopaTOpHBIM HpPakKTUKYM s
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 OLICHUTh YPOBEHb OBJIQJCHUS M3ydaeMoil TeMoi. 10 OKOHUaHMIO N3y4YEeHUs 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 IIO3HABaTEIbHON
AKTUBHOCTH € (pOPMHUPOBAHMEM COOCTBEHHOTO MHEHUS MPHU PEIICHUH MOCTABIEHHBIX MPOOIEMHBIX
BOMpocoB M 3anad. CamocrosTenbHas padoTa CTYAEHTOB CIYXHT IOJYyYEHHIO HOBBIX 3HAHMH,
VIOPSAOYEHUIO U YIUIYOJIEHUIO HMMEIOUIMXCA 3HaHuM, (OpMHpPOBaHHIO MPO(PECCHOHAIBHBIX
HAaBBIKOB M YMEHMIA.

7. OneHo4YHbIe CpeacTBa

7.1. IIacnopT O1lIeHOYHBIX CPEACTB

Cemectp Koa koHTpoO/IMpyemMoii KOMIIeTeHIUH HaumeHoBanue
(WM ee 4acTn) OLICHOYHOI'0 CPeACTBA
5 [1K-2 Tecmosvie 3a0anus Ne 1-500
Bonpocwi k 3auemy Ne 1-31

7.2. TunoBbIe 3a/laHud WM UHBIC MaTEepUalibl, HEOﬁXOJ]I/[Mble AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3amanue I NpaKTHIECKONW PAOOTHI
(HaumeHOBaHUE OYEHOYHO20 CPedCHsa)




3aganue

3aganue

3amanue

3amanue

3amanue

3amanue

3amanue

3aganue

3amanue

3aganue 10.

3aganue 11.

9.

. HaueptuTe B aneMeHTapHON KyOHUeCKO# siueiike KpucTauiorpaguueckue miocKoCTH

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

. HauepTuTte B 3eMeHTapHON KyOMUECKO STYeMKe MIIOCKOCTH, OTCEKAIOIINE Ha

KOOPJAMHATHBIX O0CAX OTpe3kH a; b; ¢ u 2a; b; 2¢. Onpenenure nuuaekcsl Muiepa
MAHHBIX ATOMHBIX INIOCKOCTEM.

. HaueptuTte B 351eMeHTapHO# KyOMUECKOM siuelike KpucTauiorpaduieckue

nanpasnenus [100], [110], [111], [211], [311], [112], [001], [211], [010]. Ykaxure,
KaK COOTHOCSITCS JTAaHHBIC HAIIPABJICHHS C COOTBETCTBYIOIINMH UM
KpHUCTAIUIOTrPaUUECKIUMU TIOCKOCTSIMH.

. Onpenenure nuaexcsl Mumiepa Kpuctamiorpaguueckux IOCKOCTeH, 00pa3yromux

TPaHU DJIEMEHTAPHON KyOUYECKOU STUEHKH.

. HadueptuTte mioTHOYNnakoBaHHYIO TJIOCKOCTh B 3jieMeHTapHo# siuelike ['TIK pemerku.

Ornpenenure ee UHIEKCHI.

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

Ornpenenure ee WHIEKCHI.

. [lepeBenute TpexocHble 0603HaueHUs HHAEKCOB TiockocTeil B ['TIY pemerke (100),

(110), (111), (211),(112), (001), (211), (010) B yeThIpEXOCHBIE K HAYEPTUTE JTAHHBIC
IJIOCKOCTH B 35ieMeHTapHoi I'TIY suelike.

. IlepeBeinte TpexocHbIe 0003HaUeHHS HHACKCOB TutockocTei B I'TIY pemrerke [100],

[110], [111], [211], [112], [001], [211], [010] B YeThIpEXOCHBIEC K HAYEPTUTE JAHHEIE
IJIOCKOCTH B sieMeHTapHou I'TIY suelike.

Onpenenure Bce Bo3MokHbIe TpaHcasiuuu B OLIK —pemerke. Hauepture Tpancnsnum B
BH/JIC BEKTOPOB B 3JIEMEHTAPHOU STYEHKE.

Omnpenenure Bce Bo3MoxHbIe TpaHcaauuu B I'TIK —pemerke. Haueptute Tpancasauuu
B BU/JIE BEKTOPOB B 3JIEMEHTAPHOM siueiike.

PaBHOBecHas koHIeHTpanus BakaHcuil B I'IIK- kpucTaiine npu koMHaTHON
Temrepatype pasHa 102°, OnieHnTEe KOHIEHTPAINIO 3aKAIOUHBIX BAKAHCHIT TIPH
oxnaxaenuu ot 927 °C. CpaBHHTE U OIEHHTE, HA CKOJBKO MOPSAIKOB KOHIIEHTPAIUS
3aKaJOYHbIX BaKaHCHM OoJiblIe (MJIM MEHBIIE) UX PAaBHOBECHON KOHIIEHTpPALUU MPU
KOMHaTHOW TeMIepaType.

3amanne 12. DHEprus akTHBAIMK MUTPAlUU BakaHcui Ey B HUKerne coctapmser 1,5 5B, a sHeprus

3amaunue 13.

3aganue 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 TeTpa3ApUUECKre MyCTOTHI B IUIOTHEUIINX IIAPOBBIX
YIaKOBKaxX HE MOTYT OBbITh 3aHATHI aTOMaMHM (MOHaMHM) ¢ paauycom Ooree 0,22R?
W3BecTHO, 4TO B Mpoliecce MIACTHUYECKON AeopMaIiy MJIOTHOCTh TUCIOKALUN B
Mmarepuaie yBenuuuBaercs. [Ipoananuszupyiite u 00ObsICHUTE, MEXaHU3MBbI TOSBICHHS
JIOTIOTHUTEIbHBIX TUCIOKALIUH.

Omnpenenute n3MEHEHNE PABHOBECHOI KOHIIEHTpAIlMK BaKaHCHI B cepedpe B
unTepsane remrneparyp 200-1200 K ¢ marom 200 K. Tloctpoiite rpadux
3aBUCHUMOCTH PaBHOBECHOW KOHLIEHTPALMN BaKaHCUI OT TEMIIEPATYpPHI.
KonebatenbHol HTponMel 00pa3oBaHMs BaKaHCHI MOXHO IPEHEOPEYb.

3a1[aHHe 16. I/IBBCCTHO, YTO paBHOBCCHAA KOHLCHTpAlHA BaKaHCUIl B MarHuy BOJU3H €r0 TOUKHU

Samauue 17.
3amanue 18.

nnasnenus coctasnser 7,2-107%. OueHnte paBHOBECHYIO KOHIIEHTDAIMIO BAKAHCHH B
MarHuM IpH HECKOJIBKUX TEMIEpAaTypax HUXKE TEMIIEpaTypbl IUIABIEHUS BIUIOTH 10
KOMHaTHOW TemmnepaTypsl. Cremaiite BbBIBOJ 00 M3MEHEHHMM paBHOBECHOU
KOHIIGHTpAallMM BaKaHCUW TpM H3MEHEeHuH TemnepaTypbl. [loctpoiite rpaduk
3aBUCUMOCTH PABHOBECHOM KOHIIEHTPALIMH BAaKaHCHM OT TEMIIEPATYPHI.
[Tpoananu3upyiite 1 onUIIUTE (HAKTOPHI, BIUSAIONINE HA TTOABHKHOCTh TPAHUIIBL.
OneHure BETMYUHY KPUTHUECKOTO HANPSDKEHUS, HEOOXOAMMOTO Ul Hadana padoThl
ucroynrka Opanka-Pruja B OTOXKKEHHON MEIH, €CIIU UCXOJHOM 3aKPEIIICHHON



JMCTIOKAINEH ABIIseTca KpaeBas guciokanus ¢ B=a[110] mmuoii 10 cm? . (mepuos
pemerku Meau a= 0,361 M) ( Tp =Gb/l ). Geu=42,4 I'Tla.

3ananue 19. [IpoananusupyiiTe U ONMILUTE PE3yibTAT YIIPYroro B3auMOJEHCTBUS Pa3HOUMEHHBIX
KpaeBbIX IUCIOKALMH, ABWKYLUIMXCS B COCEAHMX MapajUIeNbHBIX IJIOCKOCTAX U B
OJIHOM IIocKoCcTH. HauepTure cxemy B3auMOIECHCTBUS.

3ananue 20. [Ipoananu3upyiiTe U OMUILKTE PE3yJbTAT YINPYroro B3aUMOACHCTBHS OJHOMMEHHBIX
KpPaeBbIX JUCIIOKALMH, ABIXKYIIUXCS B COCEIHHUX NApaUIEIbHBIX IUIOCKOCTSX U B
oAHOM TockocTu. Hauepture cxemy B3auMOACHCTBHUSL.

3aganue 21. 3anummure oOiiee M3MEHEHHE CBOOOTHOW PHEPTUU CHCTEMBI MPU KPHCTAILTH3AIHH.
OObsicHUTEe, KaK MEHSIOTCS U OT KaKUX IapaMeTpoOB 3aBUCIT O0ObEeMHas CBOOOIHAs
SHEPTHUs ¥ MOBEPXHOCTHASI CBOOOTHASI SHEPTHSL.

3amanue 22. [lpoananmusupyiite W ONUIIKATE, TOYEMY Ui peaJU3alud T'OMOI'€HHOU
KPUCTAJTU3AI[MHA HEOOX0IMMBI 3HAYUTEIIBHBIE CTETICHHU MEPEOXIIaKICHNUA?

3aganue 23. [Ipoananu3upyiTe M ONMIIUTE (DAKTOpPBI, BIMAIOIIME HAa pa3Mep 3€pHa B JHUTOM
MeTalie.

3aganue 24. OOBsCHHUTE, YTO TaKoe KpUTHUECKUI 3apojpbiml Kpuctamia? Ilpoananusupyiite
(baxTOpHl, BIUSIONIME HA pa3Mep KPUTUIECKOTO 3apo IbIia?

3ananue 25. HauepTure KpuBbIe OXJIaXKIEHUS METAJlIA IIPU Pa3HbIX CTENEHSIX EPEOXJIAXKIACHHUS.
OObsicHUTE, KaK 3aBUCUT pa3Mep KPUTUYECKOTO 3apO/IbIilia OT CTENEHU
NepeoXJIaXIeHNA?

3ananue 26. Haueptute kpuBble TamMMaHa U OMUIINTE, KaK 3aBUCAT OT CTEIICHU MEPEOXIIAXKICHUS
CKOpPOCTh 00pa30BaHMsI LIEHTPOB KPUCTAJUIN3ALMH U JIMHEHHAsi CKOPOCTh OCTa
KPUCTAJIJIOB IIPU KPUCTAUIU3ALINH.

3ananue 26. ONUIIUTE U NOSICHUTE CXEMOM HOPMAJIBHBIN U CTYNEHYAThIil MEXaHU3MbI POCTA
KpHUcCTaJa.

3aganue 27. Onucarh U CXeMaTUYHO HAYePTUTh (POPMBI METATNTNYECKUX KPUCTAIUIOB PU
KpUCTAJIITU3ALUH.

3ananue 28. ONUImUTe YCIOBUS KPUCTAIIIM3ALUY YACTOTO METaIa JJIs OJy4EHUs
MEJIKO3EpPHUCTON CTPYKTYPBI.

3aganue 29. Onuimunte GakTopbl, ONPeNESIONINe MAKPOCTPYKTYpY cinuTka. Hauepture cxemy
MaKpOCTPYKTYpBI CIIUTKA.

3ananue 30. OnumuTe rOMOT€HHYIO ¥ T€TEPOT€HHYI0 KPUCTAJUIM3ALUIO.

3ananue 31. Berueptuth AuarpaMmy (pazoBOro paBHOBECHS CUCTEMbI C HEOTpaHUUEHHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B KHJIKOM M TBEPJIOM COCTOSHUAX. YKa3aTh (Pa30BbIii
cocrtaB Bcex oOacreit quarpaMMbl. OnpeaenuTh (Ga3oBbIid COCTaB U 00bEMHOE
COOTHOIIIEHHE (pa3 [uIs CIIaBa U TEMIIEPaTyphl, yKazaHHBIX MIPE0IaBaTeIeM.
[TocTpouTh KpHBYIO OXJIaXKI€HUS AJIsl JAHHOT'O CIIaBa.

3ananue 32. Yka3zare BU AMarpaMmmbl (pa30BOro paBHOBecHs: cUcTeMbl. OnpeeauTb 00bEMHYIO
JIOJTFO JKMJIKOM U TBep1o¥ a3 B criase |-l mpu TemmepaType, COOTBETCTBYIONIEH
touke b Ha muarpamme.

3amanwne 33. YKazarh XUMUYECKHUI COCTaB KUIKOU U TBEpAOH (a3 mpu Temreparype Gpa3Boro
paBHOBECHSI, COOTBETCTBYIOIIEH TOUKE D.



3ananue 34. YkaxuTte BUA AHarpaMMbl ()a30BOr0 PaBHOBECHS, MPEICTABICHHON Ha PUCYHKE

Onpenenure, Kak U3MEHSIETCS COCTAB XKUIKOW M TBep10# (a3 Mpu OXJIaXKICHUH

cruiaBa N B mHTEpBaje Temmnepatyp ti-t2 . Mcronssys npasuio dasz, ykaxure
BAPUATUBHOCTh CUCTEMBI B MHTEBaJIE Temueparyp f1-ta.

3ananue 35. Ykaxute BUA JuarpaMMbl ()a30BOTO PaBHOBECHS, TIPEACTABICHHOW HA PUCYHKE.

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

to-t3. Mcnons3ys mpaBmiio (a3, ykaxuTe BApUATUBHOCT CUCTEMBI B MHTCBAJIC
TemMIiieparyp to-ts.

3ananue 34. YkaxuTe BUA quarpammbl (0a30BOro paBHOBECHS, TIPECTABICHHON HAa PUCYHKE.
Onpenenure,kakue (pa3bl CYIMIECTBYIOT U KaK U3MEHSIETCSI COCTaB TBEP/IbIX (pa3 mpu
OXJIQXKJICHUH CILIaBa N B MHTEpBaJie TemrepaTyp t3-koMHaTHas . Mlcronb3ys mpaBuiio
(a3, ykaxuTe BapuaTUBHOCTb CUCTEMBl B 3TOM HHTEBasie Temreparyp. OObsicHUTE
CYIIIECTBOBAHHE JIBYX TBEPJBIX PACTBOPOB IPHU TeMIIepaTypax HUKe OWHOIAH.



3ananue 35. YkaxxuTe BUA quarpammbl (0a30BOro paBHOBECHS, IIPECTABICHHOMN HAa PUCYHKE.
HazoBure Bce inHuu U Ga3zoBsle 00IaCTU 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
KpUCTAJJIN3alMU 3BTEKTHUKH, COCTaB TBEPABIX (pa3, 00pa3yronuxcs 1o 3BTeKTUUECKON peaklinu,
MIpH 3BTEKTUYECKOI Temrieparype. Kak usmensercs coctaB a3, 00pa3yromux 3BTEKTHKY, IPU
OXJIAXKICHUU

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



3anmanue 39. Yikaxure (azopbie coctaBsl oonacteit PC/l, DEQ u Touku [ nuarpammsl paBHOBECHSI.
Hanummmre cxemy Gpa3oBOro npeBpaiieHus Ipyu IBTEKTUYCCKON TeMIIepaType s

crutaBa |.
I
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3ananue 40. Ykaxurte KpuBble oxnaxaenus cruaBos | u 1l. Mconb3ys npasuio ¢as, onpeaenure
YUCII0 CTeNeHel cBOOOIbl. YKaKUTE XUMHUUECKUI COCTaB U 00bEMHOE COOTHOILIEHUE
¢a3 nns croiasa | mpu TemnepaType, COOTBETCTBYIOIICH Touke .
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3aI[aHI/I€ 41. Ykaxure LEJI TOMOTICHU3 AN JOIBTCKTUUCCKHUX CIIJIABOB, HAXOAAIIUXCA IO COCTAaBY
BHE 3BTEKTHUYECKOMN TFOpHU30HTAJIH.

3ananue 42. Onpenenure BUJ AuarpamMMbl (pa3oBoro paBHOBecHus. YKaxuTe (a3oBblii COCTaB BCEX
oOnactell JuarpamMmsl.

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.

16001 |
1539 |A D|-~1500 €

1200, c
100, E
1000 5

Tevrepamypa £=

900

700..

6001

\
\
\
001—Q 0025 08 2,4 43 6,67 G % (vac)

3ananue 45. Ykaxure CTpyKTypy ciuiaBoB 1, 2, 4 npu Temneparypax Boiuie auHun GS. Kax
Ha3bIBAIOTCS ATH cIUlaBbl. Ha30BUTE paBHOBECHBIE CTPYKTYPBI 3TUX CILIABOB MPU
KOMHATHOM TemIieparype.

1600_.| 1
1539 A D|-1500 ¢

100, C
1100.] E
1000, 5

Tevnepamypa =

910G
900 ..

\
|
l
001-—Q 0025 08 2,14 43 6,67 G % (vac)

3ananue 46. YKkaxxuTe 3BTEKTOUIHBIN CIUIaB HAa quarpamme (pa3oBoro paBHOBECHS,
NPEJICTaBICHHOMN Ha pUCYHKE. YKaKUTE CTPYKTYPY H (pa30BbIii COCTaB CIJIaBa BHIIIE U
HIDKE TOUYKH S.ONMUIIMTE KHHETHKY ()a30BOTO TIPEBPAIICHHS.



1600__|
1539 A D|-1500 €

12001 Cc

1000, 5

Tevmepanypa £=
B
-

910
900 <.

<o

700.,,

6001

\
\
l
001—Q 0025 08 24 43 6,67 G % (vac)

3ananue 47. YKaxxuTe 3a3BTEKTOMIHBIN CIIJIaB Ha JuarpaMmMme (a30BOro paBHOBECHS,
IpEe/CTaBICHHOM Ha pucyHke. Onummre ¢pa3oBble IPEeBpalleHus B CIUIaBE IPU
OXJIXKICHUH. YKaXHUTE CTPYKTYPY U (a30BbIii COCTAB CIIaBa IIPH KOMHATHON
TEMIIEPATYPE.

1600L| 1
1539 |A D |~1500 ©

1200, c

1100 ] E

Terepamypa =

1000, S

910
900 .

<0

S 723

700,

60041
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|
|
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|
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1
|
l
001—Q 0025 08 2,14 43 6,67 G % (vac)

3ananue 48. YkaxuTe JOIBTEKTHUYECKHH CIUIaB Ha quarpaMMe Ga3zoBOro paBHOBECHS,
IPEJCTaBICHHOM Ha pucyHke. Onummre Gpa3oBble MPEBpPAILEHHs B CIUIaBE IPU
OXJIXKICHUH. YKaXHUTE CTPYKTYpY U (a30BbIil COCTaB CIIaBa P KOMHATHOMH
TEeMIEPAType.



16004 | 1
1539 JA D|-~1500 ¢

12001

1100 | E
1000, S

Tevriepamypa £=

\
|
l
001~ Q 0025 08 214 43 6,67 G % (vac)

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.

1BooL| 1

1539 A D|-~1500 ¢

1200 c
1100, E
1000, 5

Tevnepamypa =

l
\
|
900 | \
|
\
|
|
|

\
|
l
001 Q 0025 08 2,14 43 6,67 G % (vac)

3aganue 50. YKaxuTe 3a9BTEKTHUECKUI CIIIaB HA quarpamMMe (pa3oBOro paBHOBECHS,
IPEJCTaBICHHOM Ha pucyHke. Onummure ¢pa3oBble MPEBpPAILEHHs B CIUIaBE IPU
OXJIXKICHUH. YKaXHUTE CTPYKTYpY U (a30BbIil COCTaB CIIaBa PU KOMHATHOMN
TEeMIEPAType.



1600L| 1
1539 JA D|-~1500 €

1200L
o \C c

1100, E

1000 S

Tevnepamypa £=

|
|
|
001 —Q 0025 08 204 43 6,67 G % (vec)

3ananue 51. Ykaxurte BuA quarpammbl (0a30BOro paBHOBECHS, IPECTABICHHON HAa PUCYHKE.
Onummre (a3oBble NpeBpalleHus B CIUIaBe, yKa3aHHOM BepTHKajbio 1a2.
Ornpenennure BApUaTUBHOCTb CUCTEMBI ITPH OXJIAXIEHUH, MTOJIb3YSICh KPUBOU
OXJIKICHUSI.

3amanue 52. YKaxuTe BUJ M BCE JIMHUK TUAarpaMMbl (pa30BOTO PaBHOBECHS, TIPEACTABICHHON HA
pucynke. OnumuTe Gpa3oBble IpeBpalleHHs B CIUIaBE, YKa3aHHOM BEpPTUKaJIbIO 1a2,
MIPU TEMIIEpaType, COOTBETCTBYIOMIEH Touke a. OmnpenennTe XUMHIEeCKU cocTaB (a3
JI0 U TIOCJIE PEaAKIUH.



3ananue 53. YkaxxuTe BUJ U BCE JIMHUU JUarpamMmmbl (ha30BOTO paBHOBECHS, MPECTABICHHON 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.

3anganue 55. Onummte Ga3oBbIe MPEeBpalIeHUs] U CTPYKTypooOpa3oBaHue B CIjIaBe, 0003HAaY€HHOM
BEPTUKAJIbIO, TP OXJIAXKIEHUH B HHTEepBae Temiieparyp 4-5 . Onpenenure
XUMHUYECKHI COCTaB U 00bEMHOE COOTHOIIICHUE (a3 B TOUKE 5.

3ananue 56. Mcnonb3ys MpaBuiio OOpaTHBIX OTPE3KOB, OMPEAeNUTe 0 AuarpaMMe JUis CIijiaBa,
MOKa3aHHOTO BEPTHKAJIBLI0, 00bEMHYIO TOTIO 3 - (pa3kl, BCTymaromei B
MEPUTEKTHUYECKYIO peakiuio. OmpeaenuTe XUMUYeCKUX cOCTaB (a3 Imocie peakiuu.



3amanne 57. YKaxuTe BUJA JUAarpaMMbl, IPEICTaBICHHON Ha pucyHKe. OnummuTe (a3oBbie
HpPEBpALLEHUs] TPU OXJIAXKIECHUU B CIUIABAX, YKa3aHHbBIX MIPEIOIaBaTEICM.

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

IIPEBPAILECHNS [P OXJIAKIEHUM B CIIaBaxX, YKa3aHHBIX NpenoaasareneM. [locTpoiite
KpUBBIe oxJaxaeHus. Onpeaenure XUMUYECKUN COCTaB U 00bEMHOE COOTHOIIICHHE
(a3 npu pa3HBIX Temreparypax (1o yKa3aHUIO MMPEroaaBaTesl).



3aganue 59. OnuIuTe BUALI U [EJIb OTKUTOB.
3ananue 60. OnummTe BUIbI TEPMUUECKON 00paOOTKH JIJ1s1 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 ¢a3oBblil cocTaB.



3agaHue 63.

3aganue 64.

3aganue 65.

3aganue 66.

3aganue 67.

3amauue 68.

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

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

Xumudaeckuit coctaB TpoitHoro crasa S = 40% A + 40% B + 20%. O6o3naubte
TOYKOI1 ATOT CIUIaB B TpeyrojbpHuke ['ndoca.

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

Cwmemiaem Tpu TPeXKOMITOHEHTHBIX crutaBa 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. OmpeienuTe XUMHUYECKUH COCTaB MOJIy4eHHOro cruiaBa. O003HaubTe
CIUIaBbl TOYKaMH B TpeyroinbHuke [uOOca. IIpoBepbTe BBIMIONHEHHE 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. CmenraeM Tpu TpeXKOMIOHEHTHBIX ciiaBa R = 30% A + 50% B + 20% C; S = 20%

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

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 TOYKaMu B TpeyroibHuke ['ubO0ca. IlpoBepbTe BBHIMOJHEHHUE MpaBHIIA
KOHOJTHOTO TPEYTOJIbHUKA.

Kpurepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABIICTCS CTYACHTY, €CIIU pacyeT, HOCTPOCHUE U aHAJIM3 BHIIIOIHECH
npaBuiIbHO Oonee yem Ha 80 % 1 000CHOBaH;



- OLEHKAa «XOpOILI0)» BBICTABIIAETCS CTYIEHTY, ECIIM PACUET, IOCTPOCHUE U AHAJIU3 BBIIIOJIHEH
IpaBUIbHO HE MeHee 4eM Ha 60 % 1 B OCHOBHOM 0OOCHOBAH;

- OLEHKAa «yAOBJIETBOPUTEIBHO» BBICTABIISIETCA CTYIEHTY, ECJIA PAcUeT, IOCTPOECHUE U aHAINU3
BBINOJIHEH NPaBWIbHO He MeHee yeM Ha 40 % 1 B OCHOBHOM 0OOCHOBaH;

- OLEHKA «HEYAOBJIETBOPUTEILHO» BBICTABIIAETCS CTYJEHTY, €CJIM PACUET, IOCTPOCHHUE U aHAJIN3
BBINOJIHEH NpaBHIbHO MeHee ueM Ha 40 %, U CTYZEHT He MOKeT 000CHOBATh MPE/ICTaBICHHbIE
peleHus;

TeMbl NUCbMEHHBIX Pad0T (He NMpexyCMOTPEHbI)
KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS
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 5
Ne n/nn Bonpochl Kk 3K3aMeHy

1. ATOMHO-KPUCTAJUIMYECKOE  CTpOeHHE MeTauioB. JlepeKThl  KpUCTaUIMYEeCKOTro
CTPOEHUS; BIMSIHUE UX HAa CBOWCTBA METAJIJIOB.

2. Kpucrammuzanuss meramioB. CrnoHTaHHOe 00pa3oBaHME IEHTPOB KPHUCTAJUIM3AINU.
VYcnoBue U ABWXKYyIIas CUJIa KpUCTaUIM3aluu. ['eTeporeHHoe oOpazoBaHHE LIEHTPOB
KpUCTAJIITM3AIUH.

3. VYcioBust KpucTauIM3aluu CIutaBoB. Jluarpammbsl (a3oBoro paBHoBecus. Kpusbie
OXJIAXKACHUS. DKCIIEPUMEHTAIbHOE TTOCTpOeHue AuarpaMmel. [Ipasuio das.

4. @a3pl B METAUIMUECKHUX CIUIaBaX. BuIbl TBEpAbIX pPAacTBOPOB.  XHUMHUYECKHE
coeluHeHUs. [ eTeporeHHble CTPYKTYpHI.

S. JlnarpamMmbl COCTOSIHMS CIIJIaBOB ¢ HEOIPAHUYEHHON PAaCTBOPUMOCTBIO KOMIIOHEHTOB B
YKUJKOM U TBEPJIOM COCTOSIHUSIX.

6. JlmarpamMmbl COCTOSIHMSI CHUCTEM C TOYKaMH 3KCTpEMyMa Ha KPUBBIX JIMKBHAycCa U
coamayca.

1. Juarpammbl cOCTOSSHUSL € OMHOJANBHOM KPHUBOM U YHNOPAJOUYEHHBIMH TBEPABIMU
pacTBOpamH.

8. Juarpammbsl  (a3oBoro paBHOBecuss M (a3oBble MPEBpAllEHUs] B CHUCTEMax C
OBTEKTUKOM.

9. Huarpammbsl  (a3oBoro paBHOBecuss M (a3oBble NpPEBpaAlleHUs] B CHUCTEMax C
MIEPUTEKTUKOM.

10. Huarpammbsl  (a3oBoro paBHOBecuss M (a3oBble MPEBpAllEHUs] B CHCTEMax C
IPOMEKYTOUHBIMU (ha3aMH.

11. Jnarpammsl ()a30BOro paBHOBECHUSI CUCTEM C MOHOTEKTHUKOM.

12. Jlnarpammbl (a30BOro paBHOBECHSI CHCTEM C CHHTEKTHKOM.

13. Mexanu3Mbl (a30BbIX NPEBPALICHUN B TBEPAOM COCTOSHHUH. JlMarpaMMbl COCTOSIHUS
CIUIABOB C YAaCTUYHBIM pacmajoM TBEPJAOr0 pacTBOpa W AUarpaMMbl COCTOSHUS
CIJIABOB, KOMIIOHEHTHI KOTOPBIX UCHBITHIBAIOT NOJIUMOP(HBIE TPEBPAILICHHSL.

14. Huarpammbl  (a3zoBoro paBHOBecuss W (Da3oBbIe TpEBpAlIEHUS B CHCTEMax C
HBTEKTOMJIOM.

15. Huarpammbl  (a3zoBoro paBHOBecuss W (Da3oBbIe TpEBpAlIEHUS B CHCTEMax C
EPUTEKTOUIOM.




16. JuarpaMMbl COCTOSIHHSI TPOMHBIX cucTeM. TpeyronpHuk ['u66ca. [lonmurepmuueckue u
M30TEPMUYECKUE Pa3pe3bl.

17. Juarpammbl  cocTosiHUST U (Ga30Bble MpEBpAlllEeHUST B TPOWHBIX CHCTEMax C
HENPEPBIBHBIMU PSJIAMU TBEPJIBIX PACTBOPOB.

18. CtpykTypooOpa3oBaHuE B YITIEPOAMCTBIX CTaNsAX M 4yryHax. Jluarpamma COCTOSIHHS
Fe-C. Komnonents! u ¢a3sl B cucteme Fe-C. Kputnueckue touku. Knaccuduxanms,
MUKPOCTPYKTYpA.

19. Knaccudukanms © KpaTkas XapaKTEpUCTHKAa OCHOBHBIX BHJIOB TEPMHUYECKOM
00paboTKH.

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

21. 3akanka 6e3 moauMop(HOro MpeBpaIECHUS.

22. 3akanka ¢ MOJIUMOP(QHBIMU MPEBPALICHUSIMH. Oco0eHHOCTH MapTEHCUTHOTO
IIPEBPAILCHMs B CTAIAX. MUKPOCTPYKTYpa ¥ CBOMCTBA MAapPTEHCUTA.

23. Otnyck cranu. Lenn u Bumsl ormycka. Mi3MeHeHue CTpyKTyphl U CBOWCTB CTalH IpU
OTITYCKE.

24, Tepmomexannyeckas o0paboTka. CTpyKTypooOpa3oBaHHe U CBOICTBA.

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

26. JuarpamMmbl cOCTOSTHUSI TPOMHBIX cucTeM. TpeyronbHuk ['nb66ca. [lonurepmuueckue u
U30TEPMUYECKUE Pa3pe3bl.

217. CtpykTypooOpa3oBaHuE B JETHPOBAHHBIX CTalsIX. KOHCTPYKIIMOHHBIE JIETUPOBAHHBIC
cranu. Tepmuyeckas 00pab0OTKa, CTPYKTypa, CBOMCTBA.

28. JKapormpounsie, kapoCTOWKHE, KOPPOSHOHHOCTONKHAE U KPHOTCHHBIEC CTAIM M CIUIABHI.
CtpyKkTypooOpa3oBaHue, CBOWCTBA.

29. WHCcTpyMEeHTANIBHBIE JISTHPOBaHHBIE CTayid W ciuiaBel.  CTpyKTypooOpaszoBaHue,
CBOMCTBA.

30. Cramu u cmiaBsl ¢ 0coObIMU (pu3MYecKUMU cBoicTBaMH. CTpyKTypooOpa3oBaHue,
CBOMCTBA.

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

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
Cemectp MPOBEACHII Kpurepuu u HOpMbI OLEHKH
MPOMEKYTOUHOI
arTrecTamuu
5 1o COTIIUIHOY 85 - 100 6anos
HaKOMUTCIIbHOMY «XOpOIIIO» 70 -84 6ana
perTHHTY «YJOBJIETBOPUTEIHLHO» 55 - 69 GanoB
«HE yJIOBJIETBOPUTEIHHO) 0 — 54 6ana




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
MarepuanoBeeHUE U TEXHOJIOTHS
A.M. Anackun METANTUYECKUX, HEMETAIUTHUYECKUX U IbC
1 L A . ’ YyeOHuk 2017 "ZNANIUM.
A.H. KpacHoBckwuii KOMITO3WIIMOHHBIX MAaTEPUAIIOB COM"
[DnexkTpoHHbIH pecypc]
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHuK, yueOHOE KO'HH%CTEO B
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOIMYecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3EC
1 | B.IL. Imutpenxo, H.b. MarepuranoBeeHUE B MAIIMHOCTPOCHUN VYuyebHoe nocobue 2016 DBC "ZNANIUM.
ManyiinoBa [DnmekTpoHHEIH pecypc] COM"
2 | A.B. Ilo3nHsKOB MarepuanoBeneHue Y4eOHoe mocodue 2016 OBC "Jlanp"
[DnexTpoHHBI pecype]
3 Ocunures O. E. JlnarpaMMbl COCTOSTHHS IBOMHBIX U YyebHoe 1mocodue 2014 9BbC "Jlausp"
TpoitHbIX cucTeM. Da30oBbIe paBHOBECHUS B
crutaBax [ DIEKTPOHHBIN pecypc]
4 | KO.II. Connues, E. 1. CrnennanbHble MaTepUabl B VY4eOHuk 2014 9bC
[Mpsixun, B.1O. upaiitnen MaITMHOCTPOCHUH [ DJIEKTPOHHBIH pecypc] "IPRbooks"
5 | O.A. Macanckuit MarepuasnoBe/ieHHe U TEXHOJIOTUU YuebHoe nmocobue 2015 3BC
KOHCTPYKIIHOHHBIX "ZNANIUM.
MaTepUasoB [ DJIEKTPOHHBIN pecypc] COM"




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoOHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P > AP- 9BC
6 | [.Il. ®etucos, MarepuanoBeieHle U TEXHOJIOTUS Y4eOHuk 2014 OBC
®.A. Tapudymmux MaTepuaioB [ DJIEKTPOHHBIN pecypc] "ZNANIUM.

coMm*"




8.3. IlepeuyeHb nMpodeccCHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

e «BeCTHHK MarHUTOrOPCKOTO T'OCYAapCTBEHHOTO TEXHHUYECKOrO YHHBepcuTera um. 1.
Hocogay, http://vestnik.magtu.ru

e «Becrnuk CaMapcKOro TOCYIApCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEXHUYECKUE HayKu», http://science.samgtu.ru/node/31

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

e «Texnomorus meramios» http://www.nait.ru

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

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIEHCTBHSI — OECCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

koHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeCcTBUS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JeNCTBHUS — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-m0
30.06.2023 BKIHOUYUTEIBEHO

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

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/Il | MPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUHN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  y4eHHYECKHE JBYXMECTHbBIE

b

JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA. | CTOJIBI Y4YEHHUYECKHUE, CTOII
VYyeOnast ayautopuss i TPOBEACHMS | KOMIIBIOTEPHBIH, CTOI
3aHATHM  CEMHMHApCKOro Tuma. Y4eOHas | mpenojaBaTelbCKHid, IIK ,JJOCKa

ayIUTOPHS NIl TIPOBENEHUS J1abOpaTOPHBIX | TPEXCEKIIMOHHAS ayAuTOpHas (MenoBasi),
1 pabot. YueOHasi ayauTOpHsi AN KypCOBOTO | CTyJd  MPENoJaBaTelIbCKUil,  MPOEKTOp
MPOCKTUPOBAHUS  (BBITIOJHEHUSI KYPCOBBIX | MyJbTUMEIUUHBIA ,OKpaH JJIs1 MPOEKTOpa,
pabot). YueOHast ayTuTOpus IS IPOBECHUS | TyMOa BhIKATHAS

TPYIITIOBBIX Hu WHIUBUTYJIbHBIX
KOHCYNbTallMii YueOHas ayauTopus JUis
MPOBEJICHUS 3aHITUN TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM arrectaruu. E-214

2 | JJaboparopust «Metammorpadusi». Cton npernoaaBaTeIbCKUA, CTOJI bl



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

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOHast ayuTOpus AJisl IPOBEICHUS YUEHUYECKHUE IBYXMECTHBIE, CTYJIbs, JOCKa
naboparopubix pabot.E-203 aynuTopHas (MeJIoBasi, TPEXCTBOpUATast),
CTOJIBI Ja0OPaTOPHBIE, MUKPOCKOIIBI
MeTajuiorpaduyeckue.
JlabopaTopus "TepmoobpaboTKa CTOJIbl yYEHHYECKUE JIByXMECTHBIE ,
MarepuaioB" YueOHas ayauTopust s CTYJIbSl YYEHUUYECKUE , JOCKA ayJUTOPHAs
3 | mposeneHus nabopaTopHbix pabot.E-105 (menoBas), mkadsl I Y9eOHBIX
110co0uii, CTOJIBI Ta0OPATOPHBIE,
MHUKPOCKOII METaJIOrpa@uuecKuid, IIUT
CUJIOBOM
[Tomemienue st caMocTOATENbHONM paboThl | CTONBI yUeHUYECKUE, CTYbS
4 | obyuarommxcs [-401 yuenundeckue, [IK ¢ BbIX0J0M B ceTh
WNuTepuer
[Tomemenue nnst camocTosTeibHOW PaOOThl | CTONBI-IAPTHI ABYXMECTHBIC, CTYJIbS, CTOJI
oOyuatomuxcs E-403 MpenoaaBaTeNbCKUii-, CTYII
MIPENO/IaBaTeNIbCKUI, TIEPEIBIKHAS 10CKa,
5 9KpaH, MPOLECCcop, MPOEKTOP,

KOMITHIOTEPHBIE CTOJIBI, KOMIIBIOTEPHI IS
CTYJIEHTOB C BBIXOZOM B CETh HHTEPHET,
KOMITBIOTEP MperoaBaTesl.
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