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



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OcBOEHMSI JUCLMIUIMHBI — HAyYUTh CTYAEHTOB CaMOCTOSTENIBHO aHAJIM3UPOBATh
CTPYKTYPHOE COCTOSIHUE METAJIOB U CILIABOB.

2. MecTo aucuuniuabl B cTpykrype OITIOII BO

JIMCUMIUINHBL ¥ IPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas JUCLMILIMHA: pU3MKa,
o0miass W HeopraHumueckas xumus, marepuanoserenne u TKM, ¢usuka KOHIEHCHPOBAHHOTO
COCTOSIHUS,

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE AAHHOW JUCUMUIUIMHBI HEOOXOAMMO Kak
npeamecTByromee:  (GuU3nKa  NPOYHOCTH W TUIACTUYHOCTH,  CIICIHATIbHBIE  BOMPOCHI
MaTepuaioBeaeHus, Ae(PEeKThl KPUCTALTUIECKOTO CTPOCHUS, peHTreHorpadusi, MaTepranoBeieHe
MEPCIEKTUBHBIX TEXHOJIOTHUM, TPEAAUIUIOMHAS ITPAKTUKA

3. Iliianupyembie pe3yJibTAThl 00y4eHUs



dopmMupyembie U HNuaukaTopsl
KOHTPOJIUpYeMble JAOCTUKEHUS I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUi o0y4eHust
(ko1 1 HAUMEHOBAHME) (K01 1 HAUMEHOBAHUE)
(TIK-4) CIIOCOOHOCTBIO - 3HaTh: METOIbI HCCIIENOBaHuA,
HCIIOJIb30BaTh B aHaIM3a, JMArHOCTHKHU u
UCCIIEIOBAHUAX M pacyerax MOJICTTUPOBAaHUSI CBOWCTB BEIIECTB
3HaHUSA 0 MeToAax (marepuaiion), duznaeckux u
UCCIIeIOBAHMUS, aHaJu3a, XUMHYECKHX nporeccax,
JMArHOCTHKHU u MPOTEKAMIINUX B MaTepuaiax MpH UX
MOJIETTUPOBAHUS CBOICTB MOJTyYEHUH, o0OpaboTke u
BEILIECTB (MaTepualioB), MOoIH(UKAITIT
(buU3MYECKUX U XUMHUYECKUX YMeTh: HCII0JIb30BaTh B
mporeccax, MPOTEKAIIUX B WCCJICJIOBAHMSIX M pacueTax 3HaHUS O
MaTtepuaax npu ux METOJaX HCCIEeJOBaHus, aHaIN3a,
MOJy4eHUuu, 0O0paboTke u TUATHOCTUKU M MOJEIHPOBAHUS
MoaubUKaIIH CBOMCTB  BEIECTB  (MaTepuajoB),
(buzmuecKux " XUMHYECKHUX
nporeccax, MIPOTEKAIOIINUX B
MaTepuaiax TpH WX TOJyYCHHH,
00paboTKe U MOTUPUKALINH
Bnanets: CIOCOOHOCTBIO
UCIIONb30BaTh B HCCIEAOBAHUAX U
pacderax 3HaHHA O  METOJax
UCCIIeIOBAHMSI, aHalu3a,
JTUATHOCTHKH W MOJICIIMPOBAHHUS
CBOMCTB  BEIIECTB (MaTepHaloB),
(bu3HuecKux " XUMHYECKHX
mporeccax, MIPOTEKAIOIINUX B
MaTepuagax TMpH WX TOJyYCHHH,
00paboTke 1 MoauuUKalun
(TIK-5) TOTOBHOCTEBIO - 3HaTh: METOAbl HCCIECHOBAHUS WU
BBITIONTHSATh KOMIUIEKCHBIE UCTIBITAHUSI WM3JECTUN MaTepHaloB U

HUCCICOOBAaHUA W HUCIBITAHUSA
IIprU HU3y4YCHUHU MATCPHAIIOB U

U3CITNH, BKJIFOYast
CTaHJIapTHbIE "
cepTu(dUKaIOHHBIE,

MIPOIIECCOB UX MPOM3BOJICTBA,
00paboTKH ¥ MOAU(PUKATUU

W3JIeINH, BKJIIOYas CTaHAApTHBIE U
cepTH(HKAIIMOHHbIE

YMeTh: BBINOJHATh KOMIUIEKCHBIE
HCCIIEIOBAHUS W MCHBITAaHUS TIpU
W3YYCHUU MaTepHalioB W W3JEIUH,

BKJTIOYAs CTaHJapTHBIE u
CepTHU(HUKAIMOHHBIE, TPOIECCOB MX
IIPOU3BO/JICTBA, 00paboTkH u
Mo bUKaITIH

Bnaners: HaBbIKaMU HCCIIEIOBaHUS U
WCTIBITAaHHS npu U3yYCHUH
MaTepHaliOB U W3JIENINH, MPOIECCOB
WX TPOU3BOACTBA, O0OpabOTKH W
Moau(UKAITUU

(TTK-14) criocoGHOCTHIO
obecrieunBaTh FPPEKTUBHOE,
IKOJIOTHYECKU U TEXHUYECKU
0e30ImacHoe MPOU3BOICTBO HA

3HaTh: PKOJOTHUECKOE U TEXHUUICCKH
Oe3omacHoe MMPpOU3BOJACTBO HA OCHOBC
MEXaHHu3alluu U aBTOMaTUu3aluu
MPONU3BOJACTBCHHBIX ITPOLCCCOB




dopmMupyembie U HNuaukaTopsl
KOHTPOJIUpYeMble JAOCTUKEHUS I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUi o0y4eHust
(ko1 1 HAUMEHOBAHME) (K01 1 HAUMEHOBAHUE)
(TIK-4) CIIOCOOHOCTBIO - 3HaTh: METOIbI HCCIIENOBaHuA,
HCIIOJIb30BaTh B aHaIM3a, JMArHOCTHKHU u
UCCIIEIOBAHUAX M pacyerax MOJICTTUPOBAaHUSI CBOWCTB BEIIECTB
3HaHUSA 0 MeToAax (marepuaiion), duznaeckux u
UCCIIeIOBAHMUS, aHaJu3a, XUMHYECKHX nporeccax,
JMArHOCTHKHU u MPOTEKAMIINUX B MaTepuaiax MpH UX
MOJIETTUPOBAHUS CBOICTB MOJTyYEHUH, o0OpaboTke u
BEILIECTB (MaTepualioB), MOoIH(UKAITIT
(buU3MYECKUX U XUMHUYECKUX YMeTh: HCII0JIb30BaTh B
mporeccax, MPOTEKAIIUX B WCCJICJIOBAHMSIX M pacueTax 3HaHUS O
MaTtepuaax npu ux METOJaX HCCIEeJOBaHus, aHaIN3a,
MOJy4eHUuu, 0O0paboTke u TUATHOCTUKU M MOJEIHPOBAHUS
MoaubUKaIIH CBOMCTB  BEIECTB  (MaTepuajoB),
(buzmuecKux " XUMHYECKHUX
nporeccax, MIPOTEKAIOIINUX B
MaTepuaiax TpH WX TOJyYCHHH,
00paboTKe U MOTUPUKALINH
Bnanets: CIOCOOHOCTBIO
UCIIONb30BaTh B HCCIEAOBAHUAX U
pacderax 3HaHHA O  METOJax
UCCIIeIOBAHMSI, aHalu3a,
JTUATHOCTHKH W MOJICIIMPOBAHHUS
CBOMCTB  BEIIECTB (MaTepHaloB),
(bu3HuecKux " XUMHYECKHX
mporeccax, MIPOTEKAIOIINUX B
MaTepuagax TMpH WX TOJyYCHHH,
00paboTke 1 MoauuUKalun
(TIK-5) TOTOBHOCTEBIO - 3HaTh: METOAbl HCCIECHOBAHUS WU
BBITIONTHSATh KOMIUIEKCHBIE UCTIBITAHUSI WM3JECTUN MaTepHaloB U

HUCCICOOBAaHUA W HUCIBITAHUSA
IIprU HU3y4YCHUHU MATCPHAIIOB U

U3CITNH, BKJIFOYast
CTaHJIapTHbIE "
cepTu(dUKaIOHHBIE,

MIPOIIECCOB UX MPOM3BOJICTBA,
00paboTKH ¥ MOAU(PUKATUU

OCHOBE€ M€XaHHu3alluu u
aBTOMaTHU3alluu
MPOM3BOACTBEHHBIX
MIPOIIECCOB, BEIOOpA U
HKCILTyaTaly 000PYIOBAHUS

W3JIeINH, BKJIIOYas CTaHAApTHBIE U
cepTH(HKAIIMOHHbIE

YMeTh: BBINOJHATh KOMIUIEKCHBIE
HCCIIEIOBAHUS W MCHBITAaHUS TIpU
W3YYCHUU MaTepHalioB W W3JEIUH,

BKJTIOYAs CTaHJapTHBIE u
CepTHU(HUKAIMOHHBIE, TPOIECCOB MX
IIPOU3BO/JICTBA, 00paboTkH u
Mo bUKaITIH

Bnaners: HaBbIKaMU HCCIIEIOBaHUS U
WCTIBITAaHHS npu U3yYCHUH
MaTepHaliOB U W3JIENINH, MPOIECCOB
WX TPOU3BOACTBA, O0OpabOTKH W
Moau(UKAITUU

YMeTb: obecnieunBath 3 PeKTUBHOE,
OKOJIOTUYCCKHU U TEXHUYCCKHU
0e30MmacHOe MPOU3BOACTBO HA OCHOBE
MEXaHHu3alnuu U aBToMaTu3anmun
MIPOU3BOJICTBEHHBIX MPOIIECCOB,




dopmMupyembie U HNuaukaTopsl
KOHTPOJIUpYeMble JAOCTUKEHUS I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUi o0y4eHust
(ko1 1 HAUMEHOBAHME) (K01 1 HAUMEHOBAHUE)
(TIK-4) CIIOCOOHOCTBIO - 3HaTh: METOIbI HCCIIENOBaHuA,
HCIIOJIb30BaTh B aHaIM3a, JMArHOCTHKHU u
UCCIIEIOBAHUAX M pacyerax MOJICTTUPOBAaHUSI CBOWCTB BEIIECTB
3HaHUSA 0 MeToAax (marepuaiion), duznaeckux u
UCCIIeIOBAHMUS, aHaJu3a, XUMHYECKHX nporeccax,
JMArHOCTHKHU u MPOTEKAMIINUX B MaTepuaiax MpH UX
MOJIETTUPOBAHUS CBOICTB MOJTyYEHUH, o0OpaboTke u
BEILIECTB (MaTepualioB), MOoIH(UKAITIT
(buU3MYECKUX U XUMHUYECKUX YMeTh: HCII0JIb30BaTh B
mporeccax, MPOTEKAIIUX B WCCJICJIOBAHMSIX M pacueTax 3HaHUS O
MaTtepuaax npu ux METOJaX HCCIEeJOBaHus, aHaIN3a,
MOJy4eHUuu, 0O0paboTke u TUATHOCTUKU M MOJEIHPOBAHUS
MoaubUKaIIH CBOMCTB  BEIECTB  (MaTepuajoB),
(buzmuecKux " XUMHYECKHUX
nporeccax, MIPOTEKAIOIINUX B
MaTepuaiax TpH WX TOJyYCHHH,
00paboTKe U MOTUPUKALINH
Bnanets: CIOCOOHOCTBIO
UCIIONb30BaTh B HCCIEAOBAHUAX U
pacderax 3HaHHA O  METOJax
UCCIIeIOBAHMSI, aHalu3a,
JTUATHOCTHKH W MOJICIIMPOBAHHUS
CBOMCTB  BEIIECTB (MaTepHaloB),
(bu3HuecKux " XUMHYECKHX
mporeccax, MIPOTEKAIOIINUX B
MaTepuagax TMpH WX TOJyYCHHH,
00paboTke 1 MoauuUKalun
(TIK-5) TOTOBHOCTEBIO - 3HaTh: METOAbl HCCIECHOBAHUS WU
BBITIONTHSATh KOMIUIEKCHBIE UCTIBITAHUSI WM3JECTUN MaTepHaloB U

HUCCICOOBAaHUA W HUCIBITAHUSA
IIprU HU3y4YCHUHU MATCPHAIIOB U

U3CITNH, BKJIFOYast
CTaHJIapTHbIE "
cepTu(dUKaIOHHBIE,

MIPOIIECCOB UX MPOM3BOJICTBA,
00paboTKH ¥ MOAU(PUKATUU

1 OCHACTKH, METOJ/IOB U
[IPUEMOB OpraHU3alu TpyAa

W3JIeINH, BKJIIOYas CTaHAApTHBIE U
cepTH(HKAIIMOHHbIE

YMeTh: BBINOJHATh KOMIUIEKCHBIE
HCCIIEIOBAHUS W MCHBITAaHUS TIpU
W3YYCHUU MaTepHalioB W W3JEIUH,

BKJTIOYAs CTaHJapTHBIE u
CepTHU(HUKAIMOHHBIE, TPOIECCOB MX
IIPOU3BO/JICTBA, 00paboTkH u
Mo bUKaITIH

Bnaners: HaBbIKaMU HCCIIEIOBaHUS U
WCTIBITAaHHS npu U3yYCHUH
MaTepHaliOB U W3JIENINH, MPOIECCOB
WX TPOU3BOACTBA, O0OpabOTKH W
Moau(UKAITUU

Bnaners: cmnocoOHOCTBIO
oOecrieunBath Y3PPEKTUBHOE,
9KOJIOTHYECKH U TEXHUYECKHU
0e30IMmacHOe MPOU3BOACTBO HA OCHOBE
MEXaHHU3aI[Mi U aBTOMaTH3aI[i1




dopmMupyembie U HNuaukaTopsl
KOHTPOJIUpYeMble JAOCTUKEHUS I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUi o0y4eHust
(ko1 1 HAUMEHOBAHME) (K01 1 HAUMEHOBAHUE)
(TIK-4) CIIOCOOHOCTBIO - 3HaTh: METOIbI HCCIIENOBaHuA,
HCIIOJIb30BaTh B aHaIM3a, JMArHOCTHKHU u
UCCIIEIOBAHUAX M pacyerax MOJICTTUPOBAaHUSI CBOWCTB BEIIECTB
3HaHUSA 0 MeToAax (marepuaiion), duznaeckux u
UCCIIeIOBAHMUS, aHaJu3a, XUMHYECKHX nporeccax,
JMArHOCTHKHU u MPOTEKAMIINUX B MaTepuaiax MpH UX
MOJIETTUPOBAHUS CBOICTB MOJTyYEHUH, o0OpaboTke u
BEILIECTB (MaTepualioB), MOoIH(UKAITIT
(buU3MYECKUX U XUMHUYECKUX YMeTh: HCII0JIb30BaTh B
mporeccax, MPOTEKAIIUX B WCCJICJIOBAHMSIX M pacueTax 3HaHUS O
MaTtepuaax npu ux METOJaX HCCIEeJOBaHus, aHaIN3a,
MOJy4eHUuu, 0O0paboTke u TUATHOCTUKU M MOJEIHPOBAHUS
MoaubUKaIIH CBOMCTB  BEIECTB  (MaTepuajoB),
(buzmuecKux " XUMHYECKHUX
nporeccax, MIPOTEKAIOIINUX B
MaTepuaiax TpH WX TOJyYCHHH,
00paboTKe U MOTUPUKALINH
Bnanets: CIOCOOHOCTBIO
UCIIONb30BaTh B HCCIEAOBAHUAX U
pacderax 3HaHHA O  METOJax
UCCIIeIOBAHMSI, aHalu3a,
JTUATHOCTHKH W MOJICIIMPOBAHHUS
CBOMCTB  BEIIECTB (MaTepHaloB),
(bu3HuecKux " XUMHYECKHX
mporeccax, MIPOTEKAIOIINUX B
MaTepuagax TMpH WX TOJyYCHHH,
00paboTke 1 MoauuUKalun
(TIK-5) TOTOBHOCTEBIO - 3HaTh: METOAbl HCCIECHOBAHUS WU
BBITIONTHSATh KOMIUIEKCHBIE UCTIBITAHUSI WM3JECTUN MaTepHaloB U

HUCCICOOBAaHUA W HUCIBITAHUSA
IIprU HU3y4YCHUHU MATCPHAIIOB U

U3CITNH, BKJIFOYast
CTaHJIapTHbIE "
cepTu(dUKaIOHHBIE,

MIPOIIECCOB UX MPOM3BOJICTBA,
00paboTKH ¥ MOAU(PUKATUU

W3JIeINH, BKJIIOYas CTaHAApTHBIE U
cepTH(HKAIIMOHHbIE

YMeTh: BBINOJHATh KOMIUIEKCHBIE
HCCIIEIOBAHUS W MCHBITAaHUS TIpU
W3YYCHUU MaTepHalioB W W3JEIUH,

BKJTIOYAs CTaHJapTHBIE u
CepTHU(HUKAIMOHHBIE, TPOIECCOB MX
IIPOU3BO/JICTBA, 00paboTkH u
Mo bUKaITIH

Bnaners: HaBbIKaMU HCCIIEIOBaHUS U
WCTIBITAaHHS npu U3yYCHUH
MaTepHaliOB U W3JIENINH, MPOIECCOB
WX TPOU3BOACTBA, O0OpabOTKH W
Moau(UKAITUU

MIPOU3BOJICTBEHHBIX TIPOIIECCOB,
BbIOOpA M HKCILTyaTalluu
000pyIOBaHUS U OCHACTKH, METO/IOB
Y TIPUEMOB OpPTraHU3aINH TPy




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayasb (pa3nes) y4yeOHOI HaHMeHOBaHIfe TEM 3aATTHH Cemectp Obnem, Banabl Hurepakrus, (HauMeHOBaHuUe
(yuedoHoOl padoTHI) u. u,
padoThI OLICHOYHOI'0
cpeacTBa)
OCHOBBI Jlexk. 1. TIpocTpaHCTBEHHAs pEIIETKA. 5 2 Bomnpocsl k 3auery
KpucTtayuorpadun Nel-4
JIa0b. BBoanoe 3agsatue. TexHuka 6€30IMaCHOCTH. . 5 2 4 Kommnekr 3amannii k
.p.1
Jlek. 2. CucTeMbl TPaHCIISLUHA. 5 2 2 Tect
J1a0. "Kpucramnorpapuueckue uaaekcor”. Yacts 1. 5 2 4 Bomnpocs! k 3auery
Nol-4
Jlek. 3. Kpucramnorpaduueckue npoeKmun 5 2 2 Kommnekt 3amannii k
i.p.1
Cam CamocTosiTenpHas padora 5 30
OCHOBHBIE 3aKOHBI JIab. "Kpucramorpaduyeckue naaexcol". Yacts 2. 5 2 4 Bomnpocsl k 3auery
KpucTayuIorpaduu Nel-4
J1a6. JIvHeiHbIe U YIJIOBBIE COOTHOIIIEHUS B 5 2 4 KoMmnekr 3am. k
MpPOCTPaHCTBEHHOH pemeTku". Yacts 1.: n.p.1
JIexk. 4. Cummerpus Kontunyyma. 5 2 2 Tect
Cam CamocrostensHas pabora 5 30
Cummertpus JIab. JIunelHble U YyTIOBbIE COOTHOLIEHMS B 5 4 4
KpUCTAJUIOB MpoCcTpaHCTBEeHHOH pemteTkn’. YacTtp 2.
J1a6. [poctsie hopmbl kpucTamos". Yacts 1. 5 2 4 KommnekT 3amanmii k
.p.1
Jlek. 5. ToueuHsle TPyNIBI CHMMETPHHU. 5 2 2 Tect




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nen) y4yeOHOM . Cemectp Banasbl (HamMeHOBaHMe
(yuedoHOl padoTHI) u. u,
padoThI OLICHOYHOI'0
cpeacTBa)
JIab. [Tpocteie ¢popmbl kpucTamios". YacTs 2. 5 2 4
JIao. "Toueunsle rpynmel cumMerpun”. Yacts 1. 5 2 4 Bomnpocsr k 3auety
Nel-4
Jlek. 6. CumMeTpus AMCKOHTHHYYMA. 5 2 2 Kommnekt 3amannii k
i.p.1
J1a0. Toveunsle rpymnmnsl cumMeTpun”. YacTs 2. 5 2 4 Tect
J1a6. Hrorooe 3ansarue. JIMKBUAAILus DOJITOB.. 5 2 4 Bompocs! k 3a4ety
Nol-4
Jlek. 7. TIpocTpaHCTBEHHBIE TPYIIIEI CAMMETPHH. 5 2 2 KommnekT 3amanuii x
.p.1
J1ab. 3amuTa OT PEHTIEHOBCKUX JIy4ei, 5 2 4 Tect
nozumetpus”. Yacth 1.1udpaknmoHHbIe
Ctpykrypa JIa0b. 3amura OT PEHTTEHOBCKHX JIydei, 5 2 4 Bomnpocs! k 3aueTy
KpUCTaJIOB no3umerpus”. Yactp 2.. Nol-4
Jlek. 8. 'pynnoBble npeacTaBicHus 5 2 2
KPHUCTAIIIOrpaduul U MPaBUIIEHBIE CUCTEMBI
JIao. PentrenoBckue TpyOku u anmapatsl”. YacTs 1. 5 2 4
JIab. "PentreHoBckue TpyOKku u anmapatsl”. Yactp 2. 5 2 4
Jlek. 9. OOpaTtHOe MpOCTPaHCTBO U OOpaTHas 5 2 2
peleTka.
J1ao. Penrtrenosckuii rudppakromerp. OnpeneneHue 5 2 4

5"

HWHTETpajbHON MHTEHCUBHOCTH JUHUK". HacThb




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nen) y4yeOHOM . Cemectp Banasbl (HamMeHOBaHMe
(yuedoHOl padoTHI) u. u,
padoThI OLICHOYHOI'0
cpeacTBa)
JIab. Pentrenosckuii mudpakromerp. Onpeaencnue 5 2 4
HMHTETPaIbHON MHTEHCUBHOCTH JHHMK". YacTh
Jlexk. 10. ®opmyIibl CTPYKTYpHOU KpUCTAILIOrpaduu. 5 2 2
JIao. WunuuupoBanue peatrenorpamm”. Yacts 1. 5 2 4
JIao. WupuuupoBanue peHtrenorpamMm”. Hacts 2. 5 2 4
Jlek. 11. OcHOBHBIE MOHATHS KPUCTAIUIOXUMHH. 5 2 2
J1a6. [Ipenr3HOHHOE U3MEPEHHUE TIEPUO/IA 5 2 4
KpucTtayunueckoi pemerku". Yacts 1.
J1a6. [Tpenr3HOHHOE U3MEPEHUE TIEPUOIA 5 2 4
KpUcTaJuTHuecKoi pemetkn'. YacTs 2.
Jlek. 12. OnucaHue v aHAIKU3 CTPYKTYPHBIX THIIOB. 5 2 2
JIa0o. Ompenenenue MakpoHanpspkenuid". Yacts 1. 5 2 4
JIab. Onpenenenne MakpoHanpsbkeHui". YacTs 2. 5 2 5
JIek. 13. OcHOBHBIE CTPYKTYpPHBIC THITHI COCTUHESHUH C 5 2 2
HMOHHOM CBSI3bIO.
Jlab. Omnpenenenne pasmepoB obacTei 5 2 4
KorepeHTHOro paccesaus". Yacts 1.
Jlab. Omnpenenenne pasmepoB o0acTei 5 2 4
KorepeHTHOTo paccesHus". Yacts 2.
Jlek. 14. OcHOBHBIE CTPYKTYPHBIE THIIBI 5 2 2

COEIUHEHNN C METAJUINUYECKOU CBSI3bIO.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0bem, HNuTepakTusb,
Mopnyas (pa3nen) y4yeOHOM . Cemectp Banasbl (HamMeHOBaHMe
(yuedoHOl padoTHI) u. u,
padoThI OLICHOYHOI'0
cpeacTBa)

Jlex. 15. PentreHoBckue criekTpsl. PaccesHue 5 2

PEHTTEeHOBCKHUX JIydel KpHUCTaIIIaMHu.

OcHoBHbIE ypaBHEHHS AU(PAKINN
Jlex. 16. aTeHCUBHOCTH HHTEPPEPCHLIIMOHHBIX 5 2

MaKCHMYMOB
Jlek. 17. InddysHoe paccesHuE pEHTTEHOBCKUX 5 2

Ty4yen
Cam CamocrosTenbHas padora 5 35,75
1A [IpomexyTodHas aTTecTarus 0,25

[TocemaeMocTh 100
Hroro; 180 (100+100)/2

Cxema pacyera uroroporo 6asia: (Texymmii peiiTuHr + Pe3yibTaT HTOrOBOI0 TECTHPOBaHUS)/2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanusanuu TaHHOW TUCIUIUIMHBI UCIIOJIB3YOTCS CICIYIOIINE TEXHOJIOTUU:

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

NHdpopManmoHHbIE TEXHOJIOTHM — MpejaraloT HCIOJIb30BaHHE KOMITBIOTEpA BO BpeMs
MPOBEJICHUS 3aHATUM.

HNHTepakTHBHBIC TEXHOJOTUHM — MPEAJIaraloT JAUaJOrOBOE 00y4YeHHUe, B X0/ KOTOPOTO
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 I10 S3KCIIEPUMEHTAIBHBIM U PACYETHBIM JAHHBIM.

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

VYdeOHas AeATEIBHOCTh CTYCHTa B IIpoIlecce N3ydeHus: QUCHUIUTMHEI «KpucTamiorpadus»
COCTOUT M3 KOHTAaKTHOM (opMbl pabOThI € MpenojaBaTelieM B ayAUTOPUU U CAMOCTOSITEIbHOMN
paboTel. s ycrenmHoro OCBOEHHS AUCLMILIMHBI SBIISAETCS 00S3aTENbHBIM IMOCELIECHUE JIEKIH,
IPAaKTUYECKHUX U Ja00OPaTOPHBIX 3aHATUNA U UHBIX POPM pabOTHI.

Kaxnass 3 mpakTudeckux padoT 3aBeplIacTCsl BBIMOJHEHHEM TECTa, KOTOPHIH IMO3BOJISET
CTYIECHTY OLICHUTb YPOBEHb OBJIAJCHUS M3ydaeMoi TeMoi. 10 OKOHUaHUIO N3y4eHMs] TUCLUIIIIMHBI
IIPOBOJIUTCS TECTUPOBAHUE B KOMIIBIOTEPHOM KJIacce.

CamocrodrenbHas paboTa cTyaeHTOB no aucuuminie «Kpucramiorpadus» umeer ocodoe
3Hau€HUE, MOCKOJIbKY MO3BOJIIET NEPEUTH OT (HOPMAJIBLHOTO BBIIOJHEHUS ONPEAEICHHBIX 3aJaHUN
IpY MACCUBHOM pOJIM CTyJI€HTa K MO3HABaTEIbHONW aKTUBHOCTH ¢ (POPMUPOBAHHEM COOCTBEHHOTO
MHEHUS IIPU PEILIEHUHU MOCTaBICHHBIX MPOOJIEMHBIX BONPOCOB U 3a1ad. CamocTosATenbHas padora
CTYAICHTOB CITY>KUT MOJTYYEHUIO HOBBIX 3HAHUM, YIIOPAJOUYCHUIO U YTITyOJICHUIO HMEIOIINXCSl 3HAHUH,
(dbopMupOBaHUIO PO(ECcCHOHATBHBIX HABBIKOB U YMEHHH.

7. OneHOYHBIE CPEACTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Kox koHTpOIMpYyemMoii KoMIIeTeHIM U HaumenoBanue

Cemect
p (WM ee 4acTH) OIIEHOYHOT0 CPeACTBA

I1K-4 Komnnexm munoguvlx pasHoyposHegvix
5 3aoay: memol NoNo [-7.

Tecmosuvie 3a0anus No 1-50.

Bonpocul k 3auemy NoNo [-30

ITK-5 Komnnexm omuemog no nabopamopuwvim
5 pabomam: 1/p NeNe 1-5.

Tecmosvie 3a0anus Ne 51-100

Bonpocul k 3auemy NeNe [-30

5 I1K-14 Komnnexm omuemos no n1abopamopHuim
pabomam: /p NeNe 6-11.

Tecmosvie 3a0anus No 101-150
Bonpocul k 3auemy NeNe [-30




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

7.2.1. Tecthl

(HaumeHosaHue OYEeHOUHO20 CPeOCcmea)

* KoMIuieKT 0TYETOB 10 JIa00paTOPHBIM padoTam

JlaboparopHnasi pab6ora Nel «Kpucrauiorpagudeckne HHIEKChD»
®opma oTyera 1o JadoparopHoii padore Nel

— Llens

— IIporpamma pa®oTsl

— 3anaHue Ha paboTty

— IlonydyeHHBIE pPE3YNBTATHI

— BriBogBI

JlaGopaTtopuass padora Ne2 «JIuHeiiHble W YIJIOBble COOTHOUIEHUS B
NMPOCTPAHCTBEHHOM pPeleTKI

dopma oT4eTa Mo J1a060paTopHOil padoTre Ne2

— Lens

— Ilporpamma paboThI

— 3aznanue Ha paboTy

— IlonydyeHHBbIE pE3YyNbTAThI

— BriBognl

JlabopaTopHasi padora Ne3 «IIpocThie (popMBI KPUCTAILIOBY»
dopma oTyeTa 1o JaboparopHoit padore Ne3

— Iens

— Tlporpamma paGoThI

— 3aznanue Ha paboTy

— IlonydyeHHBIE pE3YNBTATHI

— BriBognl

JlabGopaTopHnasi padora Ne4 «TodyeuHble rpynnbl CAMMETPUN»
dopma oTveTa mo Jad6opaTopHoii padore Ned

— llens

— Tlporpamma paboThI

— 3ananue Ha paboTy

— IlonydyeHHbIE pEe3yNbTaThI

— BriBoanl

JlaGoparopHnasi pabora NeS «Kpucrasuiorpagpuueckue npoekiumy
®opma oTyeTa o JadoparopHoi padore NeS

— Iens

— IIporpamma paboTsl



— 3anganue Ha paboTy
— IlonydeHHbIE pe3yIbTAaThHI
— BriBogrsl

JlabopaTtopHasi paGora Ne6 «PeHTreHOBCcKHM JUPpPaAKTOMETP.»
®opma oTyeTa o JadoparopHoi padore Ne6

— Lens

— IIporpamma pa®oTsl

— 3ananue Ha paboTy

— IlonydyeHHBIE pE3YyNbTATHI

— BrpIBOAEBI

JlaGopaTopnas padora Ne7 «OnpenesieHne MHTErpajbHOH MHTEHCUBHOCTH

JIMHUI»
dopma oTyeTa 10 JJabopaTopHou padore Ne7
— Lens
— IIporpamma paGoThI
— 3ajanue Ha paboTy
— IlonydyeHHBbIE pPE3YNbTATHI
— BriBogBI

JlaGopaTopHnasi padora Ne§ « IHAMuMpoOBaHUE PEHTT€HOTPAMM)
dopma oT4eTa o Jad6opaTopHoii padore Ne§

— Lens

— Tlporpamma paGoThI

— 3aznanue Ha paboTy

— IlonydyeHHBbIE pE3YyNbTAThI

— BriBognl

JlaGoparopuass padora Ne9 «lIlpeun3uoHHoe u3MepeHue
KPHUCTAINYECKOHN peleTKI
dopma oTyeTa 10 JJaboparopHou padore Ne9
— llens
— Tlporpamma paGoThI
— 3ananue Ha paboTy
— IlosydyeHHbIE pe3yJIbTAThI
— BriBoanl

JlaGopaTopuasi padora Nel( «Onpenenenue MaKpoOHANPsKeHU D)
dopma oTveTa mo JadboparopHoii padore Nel(

— Iens

— Tlporpamma paboThI

— 3ananue Ha paboTy

nepuoaa



— IlosydyeHHBIE pE3yJIBTATHI
— BrpIBOAEBI

Jlabopatopnass padora Nell «Ompepenenue pa3MepoB  odJacreit
KOT'ePEHTHOI'0 paccessHusD
®opma oTyera 1o JadoparopHoii padore Nell
— Llens
— IIporpamma pa®oTsl
— 3anaHue Ha paboTty
— IlonydyeHHBIE pE3YyNbTATHI
— BriBoasl

TpedoBanus k opopMiIeHUI0
Otuet no ymabopaTopHoit padote opopmisiercs B coorBercTBUe ¢ ['OCT 7.32-
2001 Ha TeXHUYECKYIO TOKYMEHTAIIHIO.

IIpoueaypa oueHuBaHus

[To pe3ynbTaram nabopaTtopHOil pabOTHl OPOPMIIAETCS OTYET, MPEAbIBIACTCS
IPEToAaBaTeNli0o Ha MPOBEPKY, MOCIEe YCTpAaHEHUH 3aMeYaHWil MPOBOJIUTCS yCTHas
3amuTa paboThl.

Kpurepuu oueHku:

Makcumym 3a 3a7anue 6 0ajuioB, U3 HUX:

MPUCYTCTBHE HA 3aHATUU - | Gai,

BBITIOJIHEHUE SKCIIEPUMEHTANIbHOM yacTu - 1 Oa,

otdeT ohopMIIeH, HO C HEOOJBIIUMHU HETOYHOCTSIMU - 1 Oa,

paBUILHO O(OPMIICHHBIN OTUET - 2 Oaa,

OTBETHI HA BOMIPOCHI MO 3aIUTE JaHbI ¢ HEOOJBITUMHU HETOUHOCTSIMU - 1 Ga,
JTaHBI BEPHBIE OTBETHI HA BOIIPOCHI MO 3aIuTe - 2 0asia.

* KoMIuIeKT THIIOBBIX Pa3HOYPOBHEBbBIX 3224 AJIA CAMOCTOATEIbHOI0
peleHust

Tema Ne 1 «IIpocmpancmeennan peuiemka

3aoauu:

1.1.loka3atp, 4T0 OECKOHEYHAS TOUYCUHAs PEIIeTKAa MOYKET 00J1a/1aTh
BpalaTeabHON CHMMETPHEH TOIBKO BTOPOTO, TPETHET0, YETBEPTOTO U
IIIECTOTO MOPSIKOB.

1.2.BriBecTr 3aK0H 30H (3aK0OH Beiicca), KOTOPBIi TIacuT: eciau [UVW] — oCh
30mbl, a (hkl) — rpass 91oit 30mb1, To NU+KV+IW=0

1.3.TlokazaTh, yTO B KyOHueckoii cucreme Hanpasienue [hkl]nepnenaukynsapHo k
rpanu (hkl).



1.4.Jloka3atp, 4TO B KyOMUECKOW CUCTEME YOI () MEXKIy HOPMAISIMU K TPaHsIM
(hikily) u (hokal2) onpenensiercs hopmynoii:

Cos¢= 2 h122+51k22+|1|22 2
JO + K+ 120+ +12)

1.5.Jlokazats, 4To B cucteme nnaekcos hkil Musepa-Bpass N+K+1=0,
1.6.V kpucramia pomouueckoii cepsl rpanb (hkl) nexxut Ha nepeceueHnu 30

[230] 3 [041] Bipu U3MEPEHBI CIICYIOIINE YIIbI:
51°28' — mexay rpansmu (100) u (hkl);
70°18' — mexay rpansmu (010) u (hkI).
Onpenenuth unaekcel rpanu (hkl), yrom mexmy (001) u (hkl) u oceBbie

(o]
OTpe3Ku a U ¢, eciu b = 12,94 A
1.7.1Toka3ath, UTO B T€KCArOHAJILHOM MJIOTHOYMAKOBAHHOM CTPYKTYpE MeTalljia

c_2\/§

—="""21.633
TEOPETHYECKOE OTHOILIEHHE oceil & 3 . BBIUHCIUTB Takxke

CIIE IYIOIIUE YIIIBL:
o —mexay (0001) u (1011) :
B — mexcy (0001) u 112D

v ey 101D, (0170)

Tema Ne 2 «Cucmemovl mpancaayuii

3aoauu:
2.1.0npenenuth CUCTEMBI TPAHCIISIIHKN CTPYKTYp ¢ Oazucamu:

2A:01/20;1/201/2.
2.2.01npeaenuTh CHCTEMbBI TPAHCIISIAA CTPYKTYP C Oasncamu:

AA:xyz YV 2+ x12-y T 12-x12+Y%;
2.3.0mnpenenuTb CUCTEMbI TPAHCIISIIHN CTPYKTYp ¢ Oa3ucamu:

24:1/200; 0 1/2 1/2;

2B:001/2;1/21/2 0.

2.4.1Toyemy B unCJIe HE3aBUCUMBIX CUCTEM TpaHcisinuid bpase oTcyTcTBYyeT
CUCTEeMa, IICHTPUPYIOIIAsi OTHOBPEMEHHO JIB€ KOOPAMHATHBIE TNIOCKUE CETKH
(AuB,Au C,umu Bu C)?

2.5. 1151 cTpyKTypbl MOHOKJIMHHOTO KpHCTaJlJla yKa3aHa siueiika |, 6azuc
2A:000; 1/2 1/2 1/2; N = 2. [IpeoOpazoBath 3Ty SIUEUKY B MOHOKJIMHHYIO
0azoneHTpupoBaHHY0. HaliTu cooTBeTCTBY!IOIIEE TPpE0Opa30BaHKe OCel U
WHJICKCOB.

2.6.ITouemy MIOCKOCTH @ HEBO3MOKHA B POMOMYECKUX KPUCTAIIIAX ¢ PEIIECTKON
A, B umu C? Tlpu kakoil pemieTke oHa Bo3MOkHa? Yem oTnmyarorcs a8e
COCEHHE MapalIeIbHbIE TITOCKOCTH 07



2.7.11pu onrcaHUM HEKOTOPBIX HECOBEPIIEHHBIX KPUCTAILJIIOB € pemeTKoi F
yI00HO paccMaTpuBaTh UX C MOMOIIbIO T'eKcaroHalbHOU siueiiku H. Beipa3uth
rpaduyuecku u aredpanyecku BEKTOpHI siueiiku H yepes BekTopsl sueiiku F.
BriBecTu Matpuily npeodpa3oBaHus HHACKCOB IIOCKOCTEN ATUX PEHIETOK MpU
MEepEXoe OT OJHOW IEMEHTAPHOMN AYEHKHU K Apyrou. Hantu cooTHoleHue
00BEMOB U SYEEK U YHCIIO Y3JIOB B KOXKJI0M U3 HUX (TO K€ 3a7aHue s
nepexona | — H).

2.8.13 TeopeMsl Ditniepa 0 BO3MOXKHBIX COYETAHUSIX TPEX OCEH BpalleHUs,
IIPOXOAIIUX YEPE3 OJHY TOUKY B TPEXMEPHOM IIPOCTPAHCTBE, BBIBEICHO
CJIEAYIOIIEE COOTHOLIEHHUE:

C A B
COS— +COS—COS—
2 2

COSC = A B
SIN—SIN—
2 2 ,

I7I€ ¢ — Yrojl MeXAy ABYMsI OCSIMHU CUMMETPUHU C yrjiamMu I[OBOPOTA,
paBHBIMU A U B. Yron noBopoTa Juisi TPETbENR OCH CUMMETpHH paBeH C.

Hcnonb3yst 3T0 COOTHOLIEHUE, ONMPEACIIUTh, TOMYCTUMBI JIM COYETAHUS
ITIOBOPOTHBIX Ocer cuMMmeTpuu 432, 532 n 643. B ka)Xa0M JOIyCTUMOM CITydae
yKa3aTh, CKOJIBKO JIOJKHO OBITh OCEH Ka)JI0ro THUIIA.

2.9.BeIaucInTh OTHOCUTENBHYIO JTOJTEO TIPOCTPAHCTBA, 3aMIOJITHEHHOTO chepamu, B

CIIEYIOIMX CTPYKTypax: mpocTasi Kyouueckas CTpyKTypa;
00BEMHOLIEHTPUPOBAHHAS U TPAHELICHTPUPOBAaHHAsL KyOMUECKUE CTPYKTYPHI;
CTpyKTypa anMasa. [Tycts yeTsipe ceprl kacaroTcs Ipyr Ipyra B BepLInHaX
IpaBUIBHOTO TeTpadipa. Kakas yacTe TeTpasapa 3anojHeHa 3TUMU cepamu?
[ToueMy HEBO3MOKHO 3aIIOJIHUTh IPOCTPAHCTBO TaK IIOTHO?

Tema Ne 3 «Cummempus Kpucmaiioe

3aoauu:
3.1.JIeHTOYHBIMY IPyIIIIaMHU (JTMHEHHBIME MOTHBAMH ) HA3bIBAIOTCS JBYMEPHBIC
I0JI0CBI, 0ECKOHEUHBIE B OJJHOM HAIPABICHUH U KOHEUHBIC — B APYTOM.
3epKabHbIE IIOCKOCTH CHMMETPHH MOTYT PACIoIaraTbCst BIOJb IMOJIOCH! HITH
HEPIEHANKYISIPHO K HEH, a IJIOCKOCTH CKOJIB3SIIETO OTPaKEHUST BO3MOYKHBI
JIMIITB BOJB 10J0CkI. OCH CHMMETPHH BTOPOTO MOPSIKA MOTYT OBITh TOJIBKO
HEePIEHANKYJIIPHBIMH K TTOJIOCE.
CKOJIBKO CYIIIECTBYET TaKUX JICHTOUHBIX TPYII?
3.2.MccaenoBarh, Kak pacioioKEHbI B IPOCTPAHCTBE TPH B3aUMHO
NEePIEHANKYJIIPHBIE OCH CHMMETPUHU BTOPOT'O TOPSIIKA B KaXIO0H U3 YEThIpEX
MPOCTPAHCTBEHHBIX TPyl P222, P2221, P21212, P212121.
3.3.MOHOKIUHHYIO IPOCTPAHCTBEHHYIO Ipyminy P21/c, i3MEHNUB HaAIpaBJIEHHE
oceil, MOYKHO 0003HaYuTE: P241/N.
Kak Hazmo 1ist 3T0oro n3MeHuTh ocu? C MOMOIIBIO KAKOW MAaTPHIILI MOYKHO
nepeBectd uHAEKCHl IUTOocKOCTH (N2Kolp) cBsi3aHHBIE ¢ MPOCTPAHCTBEHHOM
rpynnoii P2:/n, B umHmekcel (hikil;), oTHocsmuecs k mpocTpaHCTBEHHOM



rpymme P21/c? [loka3ath, 4TO cUCTeMAaTUYECKHE Moracanus, npucymme P2q/c
1 P21/n, cornacyroTes ¢ 3TUMU MPEOOPa30BaHUSIMH.

3.4.13BecTHO, UTO cerHeToBa coib (BUHHOKUCBIN Kamuit — HaTpui, NaKC4HeOg -
4H,0) npetrepneBaeT ¢dazoBbiit nepexon npu 24°C. Belie 310l Temneparypsl
OHA 3aBEJIOMO UMEET POMOUYECKYIO MPOCTPAHCTBEHHYIO rpymiy P212:2 u He
ABJIIETCS CeTHETORNIeKTpUKoM. [Ipeanonaraercs, 4To HIXKE ITOM
TEeMIIepaTyphbl OHA MIPUHAJICKUT K MOHOKJIMHHOM MPOCTPAHCTBEHHOU IpyIIie
P2:11 n sBasieTcss CErHETOAEKTPUKOM. 3aMETHOTO U3MEHEHHUS Pa3MepPOB
SYEHKU B TOUKE MEpexo/ia He 0OHApyKUBAETCA.

Kakue paznmuuust MOXXKHO OOHApyXHTh Ha PEHTTeHOTpamMMax, CHSTBIX
BBIIIE U HIKE TOUKM nepexoaa? UTo enie MOKHO c/iesiaTh, YTOObl YCTAHOBUTH
HUCTUHHYIO MPOCTPAHCTBEHHYIO Ipyniy  3TOro KpuUcTajuia B
CErHEeTOJIEKTpUIecKoil aze?

3.5.13BecTHO, uTO A5 kpuctayuia ShTel (toueunas rpymmna mmm) HEHYJICBbIC
MHTEHCUBHOCTU UMEIOT CIEAYIOINE TUITHYHBIE PEHTTEHOBCKUE OTPAKECHHUS:

111, 121, 211, 231, 241, 331, 021, 041, 101

301, 501, 110, 120, 130, 210, 220, 230, 200

400, 600, 020, 040, 060, 002, 004.

OnpenennTts NPOCTPAHCTBEHHYIO TIpPyHIly H, COBMECTHB Hayajo
KOOPJMHAT C LEHTPOM CHUMMETPUHM, HAYEPTUTh CXEMBI PpACIPEICICHUS
AJIEMEHTOB CUMMETPUU U MPABHIIBHBIE CHUCTEMBl TOYEK. YUHUTHIBas, 4TO
AIIeMEHTapHas suelKa COJAEPKUT YeThlpe (POPMYJIbHBIE €IWHHULBI, 3aUCATh
BO3MOYKHBIE KOOPAMHATBI 3TUX aTOMOB. CKOJIBKO BCETO IIEHTPOB CUMMETPUU
MPUXOJUTCS HA DJIEMEHTAPHYIO STUEHKY?

3.6.Kaxxaplit u3 TpuaaTH IBYX KPUCTAILIOTPAPUUECKUX KIACCOB SBISETCS
MPEICTaBICHUEM HEKOTOPOU aOCTPAKTHON MaTeMaTHUYE€CKOU TPYIIIIbI.
[Topsimok 3TO# TPyNIbI paBEH YUCITY SKBUBAJIEHTHBIX TOYEK HA
cTepeorpapuueckoil MpoeKuU COOTBETCTBYIOLIEro kiacca. Hampumep, kinace
2/m npeIcTaBsAeT IPYIIY YETBEPTOTO MOPsKa, Kiace 4/mM — rpymimy
BOCBMOT'O ITOPSIZIKA.

CocraBbpre TaONMUIEI TEepeMHOXKeHUU rpymnn (kBagparsl Komm) st
KOKIOTO W3 KpUCTALIOTPAQUUECKUX KIIACCOB, MPEACTABISIONINX TPYIIITHI
yerBepTroro mnopsaka. Kakue xkpucramiorpapuyeckue Kiaccbl 00JIaaaroT
U30MOP(PHBIMU TPYIIIaMU?

3.7.HaiiTu Kj1accel CHMMETPHUH, KOTOPBIE BBIBOISITCS U3
HEKpUCTAIUIOrpapUUecKuX oceil CUMMETPHUH MATOTO U BOCBMOTO MOPSAKOB U
KOTOPbIE MOKHO Ha3BaTh MPUHAJICKAIIMMHU K «IIEHTArOHAJILHON» U
«OKTaroHaJbIIO» CUCTEMAM.

3.8.11okazaTe rpaduuecku, YTO U3 TPEX OCEH, CBI3aHHBIX TEOpEeMOoi Dilsiepa, Bce
TPH JTOJKHBI OBITH TTOBOPOTHBIMH HJIM K€ JIBE MHBEPCUOHHBIMU U OJTHA
MIOBOPOTHOM (HO HE BCE TPU UHBEPCUOHHBIMHU ).

3.9.I'ne Oynet pacnosaraThbCs IIEHTP UHBEPCHUH, BOSHUKAIOIINUN TP TIEPECCUCHUN
3epKaJIbHOM MJIOCKOCTH U MTOBOPOTHOM OCH BTOPOIO MOPSIIKA; IPH
NEPECEUECHUH TOH 7K€ INIOCKOCTH U BUHTOBOM OCH BTOpOro nopsiaka? Ilouemy



IIEHTP, 00pa30BaHHBINA NMPU EPECEUCHUN 3ePKATHHON TJIOCKOCTH U BUHTOBOU
ocH 47, COBIAJIAET C TOYKON NEPECEUCHUSI ITUX DIIEMEHTOB CUMMETPHUU?
3.10. [Toctpouts cranmaptHyto cetky [001] S-omosa (A5Sn, 14/amd;

a=528 A, c=3,12 A; N = 4). TToka3arh HOJIOKEHUE
rHOMOCTepeorpapuieckux nmpoekuuit copokynuocrend {110}, {101}, {112},
{211}, {221}, {212}, {310}, {301}, {031}. YcTaHOBUTH, C KAKMMH YIJIOBBIMU
CMEIIICHUSMH CBSI3aH IEPEX0J1 f-0710Ba B 0-0710BO (A5 — A4).

3.11. [Toctpouts rHOMOCTEpEOTpaduuecKyro mpoekuuo cetku (163) u-da3zpl

(D8s; R3m ;a=9,02 A, a=30°31") B rekcaroHaJIbHOI YCTAHOBKE C OCBIO
npoekuuid [00.1].
3.12. [TocTpouTts siueiiky Burnepa-3eiitua 1ist 0a30LEeHTPUPOBAHHOM

cucTeMbl Touek a-ypaHa (420; Cmem; a=2,85 A, b =587 A, c=4,95 A,
N =4,

4U:[000;1/21/20]1 £ (0 y 1/4), tne y = 0,105) 1 COOTBETCTBYIOILYIO 30HY
BpuinirosHa [To ke 3aaHue ISl TPUTOHATBHOM CHCTEMBI TOUeK BucMyTa (A7

R3M: ;=474 A o= 57°14"; N = 2-2Bi; +(x x x), x = 0,237].
TeMbI IMIHNCBMECHHBIX paGOT

(He MpeyCMOTPEHBDI)

KparTkoe onucanue u perjiaMeHT BbINOJIHECHHSA
3 tecta no 10 BorpocoB — Bpems 45 MUH.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS
JUCIHHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp 5
Nt
Bomnpocsl
n/n
1. OcCHOBHBIE 3aKOHBI KpUCTAIIOTpadun
5 Makpockonuyeckue W MUKPOCKONMYECKHE  XapaKTEePUCTHKU
' KPUCTAJIIIOB
3. PemeTka u cTpyKTypa KpUCTAILIOB
4, Kpucramnorpadguueckue npoekuuu




Bonpocsl
n/n
5. [IpocTpaHCTBEHHAs pelIeTKa
6. Kpucramiorpaduueckue CMMBOJIbI
7. OOpatHas penieTka
8. Matpuiia OpTOroHaAJIBHOTO MTPeoOpa30BaHUS
9 [IpeoOpa3oBanrne WHIEKCOB HAMNpaBICHUM U IUJIOCKOCTEH TMpHU
' W3MEHEHUHU CUCTEMbI KOOPIUHAT
10. OcHOBHBIE (POPMYJIBI CTPYKTYPHOM KpHCTAILIOrpaduu
11. Oo6unactu Boponoro, sueliku Burnepa—3eiiTia, 30us1 bpusitosna
12, [ToBOpOTHBIE OCH CUMMETPUH
13. NHBEpCHOHHBIE OCH
14, 3epKajJbHO-TTIOBOPOTHBIE OCH
15. DNeMEHTBI TEOPUU TPYIIIT
16. ToueuHbIe TPYIITBI CHMMETPUH
17. [IpocTpaHCTBEHHBIE TPYTIIIBI
18. [IpenenpHble TPYNITBI CHMMETPUH
19. [InoTHelIMEe YIAaKOBKU B CTPYKTYypax
20. CTpyKTypHBIE TUIBI KPUCTAIIIOB XUMHUYECKUX DJICMEHTOB
21. CBEpXCTPYKTYpPHI B TBEPABIX pACTBOPAX 3aMEILICHUS
22. CrtpykTypa dymiepeHoB, QyIIepUTOB U KBa3UKPHUCTAIIIIOB
23. CtpykTypa NOBEpXHOCTH
24, TenzopHoe onucanue GU3NUIECKUX CBOWCTB KPUCTAIIIIOB
- BnusHue cUMMETpuu KpHCTala Ha €ro CBOHCTBA, OINMHCHIBACMBIC
" | Tensopamu BrOpOrO panra
206. VYrpyrue cBOHCTBa KPUCTAJIOB
217. ["'eoMeTpust mtacTudeckoi qeopmMariu B MOHOKPHUCTAIIIAX
28. Kpucramnorpaduueckas Tekctypa
29. ManoyrioBble TpaHUIIbI




n/n

Bonpocsl

30.

BBICOKOYTJIOBBIE TPAaHHULIBI

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
MpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLEHKHU

MPOMEKYTOYHOM

aTrecTanuu

5 1o «3a4TEHO» He menee 40 6anoB
HaKOIUTEILHOMY Memnee 40 6anoB
«HE 3a4TEHO»

pEUTUHTY




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

Ne nocooue, yueOHo- HayHOH
" ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) ¥ T'ox m3panus ouoaunortexe /
n/n MeTOn4ecKoe nocooue,
HaumeHnoBanue
NMPaKTHKYM, IP.) 3EC
. JedheKThl KpUCTAITITNYECKOTO CTPOCHUS
1 gégﬁlgng%l’é 'HI/E)'BHH METAJIJIOB U METOABI NX aHAJIN34a. Y4eOHuk 2015 OBC Jlanp
T [D51eKTpOHHBIN pecypc]
9BC
5 B.IL [U[MI/ITpeHKo, H.b. MaTepI/IaJ'IOBe,EleHI/Ie B MallIMHOCTPOECHUU VueBHOS 0coHe 2016 "ZNANIUM.
Manyitnosa [DneKkTpoHHBIH pecypc] COM"

8.2. JlonosinuTebHAS JIUTEpPATypa

Tun (yueOHuK, ydeOHOE

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIN 3ariaBue (3aroJjioBoK) I'ox u3nanus ondauorexe /
n/n MeToIMYecKoe nmocooue,
HanmeHnoBanue
NPaKTHKYM, JP.) 3EC
1 | H. B. [lepennomoBa, M. M. Kpucrannodusuka [ D1eKTpoHHBIN CcOOpHHUK 3aj1a4 C peUICHUSIMU 2013 OBC "Jlanp"
Taruesa pecypc]
2 | O.A. Macanckwuii MarepuanoBeZicHHEe ¥ TEXHOJIOTHH VYdebHOe mocobue 2015 3BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepHraoB [ DIEKTPOHHBIN pecypc] COM"




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM
e «BecTHMK MarHUTOrOpCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcutTeTa uMm. I'.1.

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. Ilepeyenb MpOrpaMMHOIo odecnevdeHust

Ne Hanvenosanue MO PexBu3UTHI zlorosi)pa
n/n (1aTa, HOMep, CPOK JAelCTBUS)
1 | Windows: noroop Ne 757 ot 04.07.2018r., cpok
NeicTBUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 or 14.12.2018, cpok
JENUCTBUSI — OECCPOUHO;
2 | Office Standart: norosop Ne 757 ot 04.07.2018r., cpok
NENCTBUS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JeCTBHS — OECCPOUHO;
3 | Mirapolis Human Capital Management norosop Ne 42/02/22 - K or

02.02.2022 no 31.08.2022

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
aynquTopus  JUIL  NPOBEIEHUS  3aHATHH
TEKYIIEr0o KOHTPOJIA M  IPOMEXYTOYHOH
arrecrauuu. E-214

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
N/ | NPaKTHYeCKHUX U JJA00PaTOPHBIX 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,
VYueOHast ayauTopus AT IPOBEICHUS 3aHATHI | cToNT  mpenogaBarenbckuii, [IK ,mgocka
CEeMMHAPCKOro THMA. YueOHas ayAUuTOpus s | TPEXCEKLIMOHHAs ayIuTOpHas (MejoBas),
IPOBEJEHUS J1a0OpaTOPHBIX paboT. YueOHas | CTyl  NIpernoAaBaTeIbCKUM,  MPOEKTOP
{ | dYAMTOpHS /Ul KypCOBOIO NPOSKTHPOBAHMS MYJIBTUMEAUMHBIN ,9KpaH JUIsl IPOEKTOpa,

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/ | MPaKTHYECKHUX U JIa00paTOPHBIX 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  J1abOpaTopHBIE,  MHUKPOCKOIIBI
MeTaJsiorpaduueckue.
Jlabopatopus "TepmoobpadoTka Cronpl  y4eHHYECKHE JBYXMECTHbBIE
MaTepuanoB" YueOHas ayAUTOpUS IS CTYJIbsl YYEHHYECKHE , JOCKa ayIuTOpHas
3 | npoBenenus naboparopusix 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 1K ¢ BbIxogoM B ceTb MIHTEpHET
[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 HHTCPHCT,
KOMIIBIOTCP IMMPCIIoaaBaTCIIs.
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