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1. HEJIX OCBOEHUA

1.1

CdopMupoBaTh KOMIIETEHIIMH B COOTBETCTBHE C YUEOHBIM IIAHOM, a TAkKE 03HAKOMHTH C aTOMHOH U 3JIEKTPOHHON
CTPYKTYpOW MeTalIoB, JeHOMEHOJIOTUEH U aTOMHBIMU MEXaHU3MaMH 00pa30BaHus Ae(EeKTOB KPHUCTAIITHYECKOM
CTPYKTYpPBI 1 MUKPOCTPYKTYPBI, & Taloke Teopuel 1uddy3un 1 poibo aTOMHOM CTPYKTYpBI, 1e(EKTOB PELIETOK 1
MHKPOCTPYKTYPHI B (POPMUPOBAHUN (PU3UIECKUX CBOIMCTB METAITMICCKUX MaTEPHATIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.IB.10

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 |BBeneHue B KBAHTOBYIO TEOPUIO TBEPAOIO TEa

2.1.2 | dedeKTs! KpUCTAIIMYIECKOH PEIIeTKH

2.1.3 | Komnbrorepusanust sKCIIepUMEHTa

2.1.4 | Meromp!l BEIYUCIATETHHON (QU3HKH

2.1.5 |IImanmpoBaHMe ¥ OpraHMU3aI HAyIHO-MCCIIET0BATENIBCKONH paboTHI

2.1.6  |IInaHupoBaHUE HAYYHOIO SKCIEPUMEHTA

2.1.7 | Teopus NOBEpXHOCTHBIX SBJIEHUHN

2.1.8 | Teopus cummerpuun

2.1.9 | TexHuKa GU3NKO-XUMHUIECKOTO IKCIIEPUMEHTA

2.1.10 | dusznyueckue CBONCTBA KPUCTAIIOB

2.1.11 | OnekrpoHunKa

2.1.12 | BBeneHue B KBaHTOBYIO MEXaHUKY

2.1.13 | Kpucramnorpadus

2.1.14 |MareMmaTuueckas CTAaTUCTHKA U aHAJIN3 JaHHBIX

2.1.15 | Meroasl MmaTeMaTu4ecKoil pusnku

2.1.16 |YuebHas mpakTHUKa MO MOJYYCHUIO IEPBUYHBIX NPOGHECCHOHATBHBIX YMEHHN

2.1.17 | YueOHas nmpakTHKa MO IMOIYYCHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH

2.1.18 | YueOHas npakTHKa MO IOIYYCHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH

2.1.19 | YueOHas npakTHKa MO IMOJYYCHUIO IEPBUYHBIX PO(HECCHOHATBHBIX YMEHHH

2.1.20 | dusuxa

2.1.21 | dusnueckas XuMus

2.1.22 | DnekrpoTexHUKa

2.1.23 | Marematuka

2.1.24 | Opranuueckass XUMHsI

2.1.25 | Xumus

2.1.26 | AHamuTHYecKasi TEOMETPUS

2.1.27 | VmxeHepHas ¥ KOMITbIOTepHas rpaduka

2.2 JucuunianHbl (MOAY/IH) U NPAKTHKH, JUIsl KOTOPBIX 0CBOCHHE JaAHHON JUCHUIINHBI (MOAYJIS) HEO0X0AHMO KaK

npeamecTBylomee:

2.2.1 |AromHOe cTpoeHue da3

2.2.2 | KommbrotepHas MeTayutorpadus

2.2.3 | Meroms! uccleqOBaHUS CTPYKTYp U MaTepuanoB. YacTs 1

2.2.4 |Meronsl GpU3NKO-XUMHUYECKUX UCCIIEIOBAHUI

2.2.5 |Hayuno-uccnenoBarensckas paboTa

2.2.6 |Hayuno-nccuenoBarensckas paboTta

2.2.7 |Hayuno-nccnenoBarensckas paboTa

2.2.8 |Hayuno-nccnenoBarensckas paboTta

2.2.9 | OcHOBHI (HM3UKU TTOBEPXHOCTH

2.2.10 | CoBpeMeHHBIE METO/IbI MOTY4YEHUS! HAHOYACTUIl U HAHOMATEPHAJIOB

2.2.11 | ®u3uKo-XUMHS METAJUIOB U HEMETAJUINYECKUX MAaTEPHAIIOB

2.2.12 | ®usnveckre OCHOBBI eOPMAIUK U Pa3pPYIICHUS

2.2.13 |IIpomn3BoncTBeHHAs IIPaKTHKA IO MOITYyYEHUIO NPOGECCHOHATBHBIX YMEHHH 1 OTbITa NPOGECCHOHATBHOH AESTETbHOCTH

2.2.14 |Ilpou3BojcTBEHHAs IIPAKTHKA IO MOIYYEHUIO NPOPECCHOHATIBHBIX YMEHHH 1 ONbITa NPOGECCHOHATIBHOM AESTENTbHOCTH

2.2.15 |[Ilpomn3BoncTBEeHHAs IIPaKTHKA IO MOITYyYEHUIO NPOGECCHOHATIBHBIX YMEHHH 1 OMbITa NPO(GECCHOHATBHOMN AESTENTbHOCTH




2.2.16 |IIpom3BoacTBeHHas IMPAKTHKA I10 MOITYyIEHHIO IPO(ECcCCHOHATBHBIX YMEHHUH U ONBITa IPO(PECCHOHANBHOH I TeTbHOCTH

2.2.17 |buodusuxa

2.2.18 |MarepuanoBeeHUE U TEXHOJIOTUY IEPCIEKTUBHBIX MATEPUAIIOB

2.2.19 | Meroas! uccnen0BaHysl XapaKTEpPUCTUK U CBOMCTB MaTEpUallOB

2.2.20 |TeH30pHBIC METOIBI B KPUCTALIO(DHU3HKE

2.2.21 | dusznueckre OCHOBBI MarHETH3MA U MPOIECCHI TIEPEMArHMUMBaHUS MaTEPUAIIOB

2.2.22 | buonaHomMeaHInHA

2.2.23 | MaremaTH4eckoe ¥ KOMIBIOTEPHOE MOICTHPOBaHIE MAaTEPUAIIOB U MPOIIECCOB

2.2.24 | Onruueckue siBieHUs B Kpuctamiax. Hacts 1

2.2.25 | CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIBI

2.2.26 | CnekTpoCKOIMYECKHEe METO bl aHAIM3a IIOBEPXHOCTH

2.2.27 | ®U3UKO-XUMHUS TOJYIECHHS 1 00paOOTKH MaTepHaIOB

2.2.28 | ®dusnyeckre CBOWCTBA U (PYHKIIMOHAIBHBIC SIBIICHHUS B HAHOMAaTepraiax

2.2.29 | VIHHOBaLMOHHBIE KOHCTPYKIMOHHBIEC MAaTEPHAIIbI TSI MEAULIUHBI

2.2.30 |IlopomikoBasi METJLTYpPIUsl BHICOKOTEMIIEPATYPHBIX U CBEPXTBEPBIX MaTepPHUaIOB

2.2.31 |Ilpakruyeckoe npruMeHEHHUE METOAOB aHanu3a Big data

2.2.32 |llpuMeHeHHE JTa3epHBIX CUCTEM

2.2.33 | CoBpeMeHHbIE MaTepHaIbl MEUIITHCKOTO Ha3HAUCHHUS

2.2.34 | ®usuyeckue METObI UCCIEI0BAHUSA MATEPUAIIOB

2.2.35 | Hudporas aneKTpOHHUKA

2.2.36 |IloaroroBka K IpOIEAype 3aIIUTHI U 3aIIUTA BRITYCKHOI KBAH(HUKAITHOHHON pabOTHI

2.2.37 |IloaroToBKa K IPOIEAype 3AIIUTHI U 3aIATa BRITYCKHOI KBAIH(HUKAIIHOHHON PabOTHI

2.2.38 |IloaroroBka K IpOIIEAype 3aIIUTHI U 3aIATa BRITYCKHOH KBAHM(DHUKAITHOHHOH pabOTHI

2.2.39 |IloaroToBka K IpOIIEAype 3aIIUTHI U 3aIATa BEITYCKHOH KBAIH(HUKAITHOHHON PabOTHI

2.2.40 |IlpenmuriioMHas IPAaKTHKA IS BEITOJTHEHHS BBITYCKHOW KBaTH(UKAIIMOHHON paboTHI

2.2.41 |IlpenourmioMHast MPaKTHKA JJIsl BEIMOJHECHHS BBITYCKHOW KBATM(UKAITMOHHON paOOThI

2.2.42 |IlpenmuriioMHas IPaKTHKA IS BEITOJTHEHHS BBITYCKHOH KBaTH(UKAIIMOHHON paboThI

2.2.43 |IlpenmuruioMHas IPaKTHKA IS BEITOJTHEHHS BBITYCKHOH KBaTH(UKAIIMOHHON paboTHI

2.2.44 | DU3MKO-XUMHUS TIOJTYYCHUS U 00paOOTKH BHICOKOTEMIIEPATYPHBIX MAaTEPUAIIOB

3. PE3YJIBTATBI OBYYEHUMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHT

ITIK-2: Cnioco0eH K MOUCKY M BLIOOPY cepbl IPUMEHEHHS Pe3yJbTATOB HAYYHO-UCCIIeJ0BATEIbLCKHX H ONILITHO-
KOHCTPYKTOPCKHUX padoT

3HaTh:

[1K-2-32 mexaHu3Mbl 00pa30BaHus 1e(PEKTOB B METAJUIMYECKIX MaTepHallax M X POk B IIponeccax (ha30BO-CTPYKTYPHBIX
MIpeBpalleHU.

TIK-2-31 ocHOBHBIE (PM3HUYECKUE 3aKOHBI U TPAHUIIBI MX MPUMEHUMOCTH B (PH3HMKE METAILIIOB

OIIK-1: CniocodeH pemiaTh 3a1a4uu npog)ecCHOHAIBHOI e TeJILHOCTH, IPUMEHSS 3HAHUS (PYHIAMEHTAJIbHBIX HAYK,
METOAbI MOICJIUPOBAHUA, MATEMATHICCKOI'0 aHAJIN3A, €CTECCTBCHHOHAYYHbIC U oﬁmennmeﬂepnme 3HAHUA

3HaTh:

OIIK-1-32 TepMHHOJIOTHIO (PU3MKA METAILIOB;

OIIK-1-31 KpUCTAUIMYECKYIO U DIEKTPOHHYIO CTPYKTYPBI TBEPABIX TN C Pa3HOU IPUPOIOA XUMUUECKOH CBA3H, AUHAMUKY
KpUCTAJINYECKON peleTK U Je(eKThl B TBEPABIX Telax;

IIK-2: CnocodeH k MoucKy 1 BbIOOPY cepbl NPUMEHEHHUSI Pe3yJIbTATOB HAYYHO-HUCCJIE0BATEILCKHX H ONBITHO-
KOHCTPYKTOPCKHX padoT

YMmerb:

[IK-2-¥Y'1 oopMasATh OTUETHI U (HOPMYIHPOBATH BEIBOABI IO PE3yIbTAaTaM HCCISJOBAHUI U pacyeToB B 001aCTH (U3UKH METAILIOB;

OIIK-1: CnocoGen pemats 3a1a4u NpogecCHOHATLHOM 1esITeILHOCTH, IPUMeHsIsl 3HAHUS GYHIAMEHTAILHBIX HAYK,
MeTO/1bI MO/ICTUPOBAHMSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHBIE H 00IeHHKeHepHbIe 3HAHNS

YMmerb:

OIIK-1-¥Y1 MMPOrHO3UPOBATH MEXAHUYECKUEC, TCIIJIOBBIC U (1)H3quc1<ne CBOMCTBa METAJUTMYECKUX MaTepHraioB UCXOOA U3 UX
XHUMHYCCKOI'o CoCTaBa U IJIOTHOCTHU lle(beKTOB KpHUCTAJNIMICCKOIO CTPOCHMUH.




OIIK-1-Y2 pemats SKCIIepUMEHTAIbHbIE (PU3MUECKUe 3a1a4H, UCTIONB3YSI METOAB! (PU3NIECKUX HCCIIEIOBAHHH;

IK-2: Cioco6eH K MONCKY U BHIOOPY cepbl NPUMeHEeHHsI Pe3yJIbTATOB HAYYHO-HCCJIEN0BATEHLCKAX H ONMBITHO-
KOHCTPYKTOPCKHX pPadoT

Baagernb:

[IK-2-B1 MeTonukamu IpencTaBICHUs Pe3yIbTaTOB HCCICIOBAHUI U paCUETOB B 00JIaCTH (hH3UKH METAILIOB.

OIIK-1: CniocodeH pemiaTh 3a1a4u npogecCHOHAIBHOI IeATeJILHOCTH, MPUMeEHSS 3HAHNS (PYHIAMEHTAJIbHBIX HAYK,

METOAbI MOJCJIUPOBAHUSA, MATEMATHYICCKOI'0 aHAJIN3A, €CTECCTBCHHOHAYYHbIC U Oﬁl_lle]dH)KeHeprIe 3HAHHUA

Baanernb:

OIIK-1-B1 HaBbIkaMu IPUMEHEHHS TCOPETHUCCKUX 3HAHUN JIJIS pelIcHHs TPO(EeCCHOHABHBIX 337a4 B 00JaCTH (PU3UKHA METAIIIOB;

OIIK-1-B2 maremMaTH4ecKUM anmnapaToM U SKCIEPUMEHTAIbHBIMU METOAMKAMHU IS pacueTa U OIPEAEICHUS XapaKTepPUCTHK

(hu3MUIeCKUX CBOMCTB U CTAaTHCTUYECKOI 00pabOTKH Pe3ylbTaTOB SKCIIEPUMEHTA;

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH i pecypcbl padoTsI
Pasnea 1. OcHoBHBIE
TOHSATHSI KPUCTAJJIOXUMHUHU
1.1 CuItbl CBSI3U B KPUCTAJLIAX. 6 2 OIIK-1-31 JI1.2J12.4
DNEeKTPOOTPULIATEIBHOCTh OIIK-1-32 TIK- JI2.7J13.1
3JIEMEHTOB U XUMUYecKas 2-31 J13.2
cBs3b. Kpucrannudeckas
CTpPYKTypa MeTainioB. /JIex/
1.2 Kpucrannuueckas cTpykrypa 6 2 OIIK-1-31 JI1.2J12.1 P1
METAJIIMYECKUX MaTEPUAIIOB OIIK-1-32 2.4
Mp/ OIIK-1-Y2 IIK JI2.7J13.1
-2-31 J3.2
1.3 Cuitbl CBS3H. 6 2 OIIK-1-31 JI1.2J12.4 P2
Mp/ OIIK-1-32 J12.7J13.1
OIIK-1-Y2 J3.2
OIIK-1-B2 IIK-
2-31
1.4 Pacuer daxropa [lImuara u 6 2 OIIK-1-31 JI1.2J12.7J13. P10
oInpeelIeHUe IIEPBUYHbBIX OIIK-1-32 1J13.2
cucteM ckoibxenust /TIp/ OIIK-1-Y2
OIIK-1-B2 I1K-
2-31
1.5 Omnpenenexue CTENEeHA 6 2 OIIK-1-31 JI1.2J12.1 KMI1
nmanbHero nopsiaka. /Tlp/ OIIK-1-32 JI12.7J13.1
OIIK-1-Y2 J3.2
OIIK-1-B2 IIK-
2-31
1.6 [ToaroroBka K MpakTHYECKUM 6 6 OIIK-1-31 JI1.2J12.7J13.
3aHATHAM pa3zena: OIIK-1-32 1J13.2
OCHOBHBIE OHATHUS OIIK-1-Y2 TIK 22
kpuctamnoxumun /Cp/ -2-31
1.7 [IpopaboTka MaTepuaioB 6 6 OIIK-1-31 JI1.2J12.7J13. KMI1
JIEKIIUM U MTOJATOTOBKA K OIIK-1-32 IIK- 1J13.2
KOHTPOJBHOH paboTe 2-31 22
Nel /Cp/
Pasgen 2. ATomMHOE U
3J1eKTPOHHOE CTPOeHHUe
KPHCTAJJIOB
MeTAJJIHYeCKUX IJ1eMEHTOB.
2.1 DJEeKTpOHHAs CTPYKTYpa U 6 2 OIIK-1-31 JI1.2J12.7J13.
MepUoANYEcKasi cucTemMa OIIK-1-32 TIK- 1J13.2
aneMeHToB /JIex/ 2-31
2.2 DJIEKTPOHBI BO BHEIIHEM 6 2 OIIK-1-31 JI1.2J12.7J13.
noxe. IToBepxHocTh OIIK-1-32 I1K- 1J13.2
Depmu /JIex/ 2-31




23 CTpyKTypa KpUCTAIIOB OIIK-1-31 JI1.2J12.7J13.
METAJUIMYECKHUX JIEMEHTOB. OIIK-1-32 1J13.2
XuMU4eckas CBSI3b B OIIK-1-Y1 IIK
KPUCTAJUIAX IEMEHTOB -2-31
nepexonHbIX rpymmn /JIex/
2.4 [Tpubnmxkenus npu pacuere OIIK-1-31 JI1.2J12.6J13. P3
XapaKTEPUCTUK TBEPABIX OIIK-1-32 1J13.2
temn. /Tlp/ OIIK-1-Y1
OIIK-1-B2 IIK-
2-31 IIK-2-B1
2.5 DNEKTPUIECKUE U OIIK-1-32 JI1.2J12.6 P4
MarHuTHBIE CBOMCTBA OIIK-1-Y1 JI2.10J13.1
Mmertasos. /IIp/ OIIK-1-B1 IIK-
2-31 1IK-2-V1
IK-2-B1
2.6 CBepXMnpoBOIUMOCTD OIIK-1-32 JI1.2J12.6J13. KM2 P5
metasios. /TIp/ OIIK-1-Y1 1
OIIK-1-B1 IIK-
2-31 TIK-2-Y1
[K-2-B1
2.7 [ToaroroBka K mpakTU4ECKUM OIIK-1-31 JI1.2J12.6J13.
3aHATHSM pasnena ATOMHOE OIIK-1-32 1J13.2
1 DJIEKTPOHHOE CTPOCHHUE OIIK-1-Y2 TIK 22
kpuctamios /Cp/ -2-31 [IK-2-VY1
[K-2-B1
2.8 [IpopaboTka MaTepuaioB OIIK-1-31 JI1.2J12.6J13. KM2
JIEKIIUM U MTOATOTOBKA K OIIK-1-32 IIK- 1J13.2
KOHTPOJBHOH paboTe 2-31 22
Ne2 /Cp/
Pa3nen 3. JedexTbl
KPHUCTAJJINY€eCKOIr0
CTpOeHust
3.1 Knaccudukanus nedexron OIIK-1-31 J1.1
petierku. TouedyHble OIIK-1-32 JI1.2J12.1
neeKThl. OIIK-1-V1 IIK J12.2 JI2.5
/JTex/ -2-31 [IK-2-32 JI2.9713.1
21
32 Hucnokaryu /Jlex/ OIIK-1-31 JI1.1
OIIK-1-32 JI1.2J12.1
OIIK-1-VY1 IIK 2.2
-2-31 [IK-2-32 J12.9]13.1
33 JledexTsl yImakoBKy. OIIK-1-31 J1.1
I'panHuIsl 1 CyOTpaHULIBL. OIIK-1-32 JI1.2J12.1
JBoitauku. /JIex/ OIIK-1-Y1TIIK 2.2
-2-31 [IK-2-32 J12.9]13.1
34 JledeKTsl KprCTaIIIecKOTo OIIK-1-31 J.1 P6
ctpoenus /I1p/ OIIK-1-32 JI1.2J12.1
OIIK-1-Y1 IIK 2.2
-2-31 [IK-2-32 J12.9]13.1
21
3.5 OmnpeneneHue 3HePruu OIIK-1-31 J1.1 P7
aKTHBAI[UK 00pa30BaHMs OIIK-1-32 JI1.2J12.5J13.
Bakancu#t /I1p/ OIIK-1-Y2 1
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 I1K-2-32
[K-2-Y1 TIK-2

-Bl




3.6 Omnpenenenue MIOTHOCTH 6 4 OIIK-1-31 JI1.1 P11
nmuciokanuii /TIp/ OIIK-1-32 JI1.2J12.2J13.
OIIK-1-Y2 1
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-32
IIK-2-Y1 IIK-2
-Bl
3.7 Omnpenenenue KOHIEHTPALUN 6 2 OIIK-1-31 JI1.1 KM3 P12
Je(eKTOB YIaKOBKH B OIIK-1-32 JI1.2J12.7]13.
e OpMUPOBAHHBIX OIIK-1-Y2 1
metaiax ¢ I'IK- OIIK-1-B1
pemerkoi /TIp/ OIIK-1-B2 I1K-
2-31 TIK-2-32
IK-2-Y1 IIK-2
-Bl
3.8 [ToaroroBka K mpakTU4ECKUM 6 10 OIIK-1-31 JI1.1
3aHATHAM pasnena JlehekTs OIIK-1-32 JI1.2J12.1
KPHUCTaJUINYECKOTO OIIK-1-V1 22
ctpoenus /Cp/ OIIK-1-Y2 IIK JI2.5]13.1
-2-31 IIK-2-32 32
IK-2-Y1 IIK-2
-B1
39 [IpopaboTka MaTepuaioB 6 6 OIIK-1-31 J1.1 KM3
JISKIIMH U TIOJITOTOBKA K OIIK-1-32 TIK- JI1.2J12.1
KOHTpPOJILHOW paboTe 2-31 [IK-2-32 J12.2
Ne3 /Cp/ JI2.5713.1
32
Paznen 4. {uddy3us B
MeTaJuIax
4.1 Teopus mupdy3nn. AToMHBIC 6 3 OIIK-1-32 TIK- JI1.2
MeXaHU3MBI TUhPy3un. 2-31 JI1.3J12.3
®DaxTopsl, BIUSIOIINE HA JI12.8J13.1
KO3 UIIHESHT
muddysun /Jex/
4.2 Juddysus B MeTannax. 6 2 OIIK-1-32 K- J1.2 KM4 P8
Pacuer mmpuHb 2-31 [IK-2-V1 JI1.3J12.3
TG PY3HOHHON 30HBI TK-2-B1 2.4
Mp/ J12.8J13.1
4.3 Ormpenienenue 3HEprun 6 4 OIIK-1-32 J1.2 P7
aKTHBaUK JUPPy3un OIIK-1-Y2 JI1.3J12.3
Mp/ OIIK-1-B1 J12.4J13.1
OIIK-1-B2 TIK-
2-31 TIK-2-Y1
I1K-2-B1
4.4 [ToaroroBka K MpakTU4ECKUM 6 4 OIIK-1-32 IIK- JI1.2
3aHATHAM pasnena Anpoy3us 2-31 IIK-2-V1 JI1.3J12.3
B MeTTanax /Cp/ I1IK-2-B1 J12.4J13.1
22
4.5 [IpopaboTka MaTepuaioB 6 6 OIIK-1-32 TIK- J1.2 KM4
JIEKIIMH U TIOJITOTOBKA K 2-31 JI1.3J12.3
KOHTPOJILHOU paboTe J12.4713.1
Ned /Cp/ 22
4.6 Jomamnee 3aganue /Cp/ 6 8 OIIK-1-32 JI1.2J12.4J13. P14
OIIK-1-Y2 1
OIIK-1-B1 IIK- 22
2-31 1IK-2-32
[K-2-Y1 IIK-2
-Bl

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s

CaMOCTOSITEJIbHOI MOJATOTOBKH

Kon KonTtponsnoe Tposepsiemeie
KM MepOTIpUATHE HHIMKATOPBL Bomnpocs! 11 DOAr0TOBKU
KOMITETEHITHH
KM1 KounTponbHast OIIK-1-31 Cuutbl CBSI3M B KPUCTAJLIAX.
pabota Nel HoHHas cBs3b.
OCHOBHbBIE IOHATHUS KoBanentnas cBs3b.
KPUCTAJIOXUMHUH DJEKTPOOTPULIATENEHOCTD 2JIEMEHTOB U XUMHUECKAs! CBSI3b.
Ces3b Ban-nep-Baanbca.
Merannuueckasi CBs3b.
Kpucranmudeckas CTpykTypa METasIoB.
Amnnorpornusi.
Ou3nvecKkre CBOHCTBA ONpeeieMble CHIIaAMH CIICTUICHUSI.
Kpucrannmuueckas pemérka.
OCHOBHBIE TUITBI KPUCTATUTUYECKUX PEIIETOK.
ITpuHIMIIBI ITOTHOH YIIAKOBKH B ONpPeeIeHUH HOHHBIX U
METaJUTNIECKUX KPHCTAIUIOB.
IIpaBuno IlonuHra Ans CTpyKTyp HOHHBIX KPUCTAILIOB.
KM2 KonTponbHast OIIK-1-32;0I1K-1- | 3nekrpoHHasi CTPYKTYpa U EpUOIMYECKasi CUCTEMA DIIEMEHTOB.

pabota Ne2 AromHOe
U JIEKTPOHHOE
CTpOeHHe
KPHCTAIJIOB
METAUTAIECKAX
3IICMEHTOB

31

OJEKTPOHBI B NEPUOJUUECKOM I0JI€ METAIIIMYECKOTO KpUCTALIa.
CratucTuka 31eKTPOHOB IPOBOAUMOCTH.

Monens raza cBOOOAHBIX IEKTPOHOB.

[TnazmoHsI.

Mozenb TouTH CBOOOIHBIX 3IIEKTPOHOB.

DJIEKTPOHBI BO BHEIIHEM TIOJIE.

[Toeepxnocts depmu.

Omnpenernenre moBepxHOCcTH Oepmu.

3onbI bpuiutiosHa amst Hanboee pacrpoCTPaHEHHBIX Y METAIIOB
KPUCTAJUINYECKUX PEIIETOK.

Hckaxxenns moBepxHocTd OepMu BOIM3M IPaHUIIBI 30HEI bprnirosHa.
ATOMHBIE paIMyChl U HOHU3AIMOHHBIC TIOTCHITHAIIBI XUMHUECKUX
JJIEMEHTOB.

CBsI3b 3THX BEJIMYMH C ATOMHBIM HOMEPOM 3JIEMEHTOB.

CTpyKTypa KpUCTaJIOB METAJNINYECKHUX JIEMEHTOB.

Bricokast KOMITAaKTHOCTB CTPYKTYp — CIIEACTBUE XapaKkrepa
METaJIJIMYECKON CBA3H.

CBsI3b CTPYKTYPBI JIEMEHTA C €TI0 MOJIOKEHUEM B IIEPUOIUIECKOI
CUCTEME.

IMomumopdusm MeTanos.

XuMHuecKas CBsI3b B KPUCTAJLIAaX JIEMEHTOB EPEXOJHBIX IPYIIIL.
CBoiicTBa IEPEXOJHBIX METAIIIOB.

Ynpyrue monynu

TemmepaTypa miaaBieHus, TEIUIOTa CYOIMMAIIH,

Oco0OeHHOCTH 3all0JTHeHUS 30H bprinTrosHa 11 KpUCTAIIOB
MePEXOIHBIX MeTa/UIOB. UepenoBaHue KPHCTAJUIMUECKIX CTPYKTYp B
0OJBIINX MEPHOAAX MEPUOTUIECKOl cucTeMsl. [Tonumopdusm mpu
BBICOKHX JJaBJICHUSIX.




KM3

KonrponbHas
pabota Ne3
Jedexrst
KPHCTAIIIMYECKOTO
CTpPOCHHUS

OIIK-1-32;0I1K-1-
31;1IK-2-31;I1K-2-
32

JlehexTsl peneTku.

Knaccugukanus 1eheKToB perieTKy.

Bakancusi, e€ sHeprus u 3HTPOIHSI.

PaBHOBECHas KOHLIEHTpALUs BAKAHCUH.

ITonBrXKHOCTH BakaHCHH U camouddy3usi.

CTOK HEpaBHOBECHBIX BaKaHCHH.

Arnomeparusi BakaHCHH.

BaxaHcuu B pa3inyHBIX pelIeTKax.

B3aumogeiicTBre BakaHCHI ¢ IPUMECHIO 3aMELICHHUS.

ATOMBI BHEIPSHUS — X SHEPTHUs, KOHIIEHTPAIIUS, TOIBUKHOCTb.
Jucnokauuu.

KOHTYp U BekTop broprepca, ero 3nak.

3akoH Kupxroga s Bekropos Broprepca.

KpaeBbie 1 BUHTOBBIE IHUCIOKAIUH.

T'eomeTpuieckre CBONCTBA AUCIOKALIMHU: HENPEPHIBHOCTD, BETBIICHUE,
JUCIIOKAILIIOHHBIE PEAKIIMH, AHHUTHIISLIUSL.

[Tone HanpsHKEHU TUCTOKAIIMH.

Snpo nucnoxanuu.

DHeprus AUCIOKAIUH.

CucTeMBI CKOJIBXKEHHUS B Pa3IMYHbIX KPUCTAJUIMUECKUX PELLIETKAX.
JleiicTBre BHEIIHUX CHJI HAa TUCIOKAIIHIO.

B3auMmoecTBue IMCI0KALIUI.

Ynpyroe B3auMoeicTBIE NapalIeIbHbIX U CKPEIIUBAIOIIUXCS
JICIIOKAIMH, IUCIIOKAaMOHHBIN 1unob. IlonepeduHoe CKobXeHue.
CTOK BakaHCUI Ha TUCIIOKAIIHIO.

JedeKkTsl ymakoBKU U UX DHEPIHUs.

JleheKThI YIIakoBKY B Pa3iIMYHBIX PELIETKAX

I'panune! 1 cyOorpaHuIIbI

CrpoeHHe rpaHuI] 3epHa.

JIBOMHUKH

KM4

Konrponsnas
pabora N4

Tudysus B

MCTaJIax

OIIK-1-32;011K-1-
31;011K-1-Y2;TTK-2
31;TTK-2-32;11K-2-
V1;IIK-2-B1

Teopus auddysun.

Yacrhsle pemeHus 3akoHa Ouxa.

Mertozs! n3mepenus kodddunrenta qudHy3un 1 aHaIH3 ero
TEMIIEPATYPHOM 3aBUCUMOCTH.

AroMHBIE MEXaHU3MBI AU Dy3un.

Teoperuueckuie OLIEHKH SHEPTHH aKTHBALIMM M 3HAUECHUI
koadummentos uddysum.

Teopus 2 dexroB Ppenkens u Kupkennana.

®dakropsl, BIUAOIIKE Ha Kodddurment nuddysun.
Huddysus, conpoBoxnaromasics: (pa3oBEIMU IIPEBPAIICHUSIMH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX no AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue IIpoBepsiemble
WHIUKaTOPBI Copeprxanue paboTbI
paboTsI paboTsI .
KOMITETEHINH
P1 IIpakTuueckoe OIIK-1-31 Kpucrammaeckas pemerka. Habop onepanuii cummverpun.
3aHATHE Knaccudukanys Kpuctaamuueckux CTpyKTyp. THIIBI peleToK.
Kpucrannuaeckas Nnnexcet Mumnepa. [Tapamerpsl pereTok. DKCIepuMeHTaIbHOE
CTPYKTypa HCCIEI0BaHNE KPHCTAUIMIECKON CTPYKTYPHI TBEPAOTO Tela.
METaJTUIECKUX
MaTepHuajoB
P2 [Ipakruueckoe OIIK-1-31;0IIK-1- | KoBaneHnTHasi, HOHHas1, MeTaynueckas cBs3b. Cuibl Ban-nep-Baanbca.
3anstue Cuibl y2 Bonoponnas csazb. ConocraBieHne pa3indHbIX BUIOB CBsI3U. CHITbI
CBSI3U. OTTaJKUBaHUs. Pa3HOBECHBIE TOCTOSHHBIC PEHIETKU. DHEPTHs CBS3H.
P3 [Ipakruueckoe OIIK-1-32;0IIK-1- | OmHodnekrpoHHOe npubnmxenue. Teopema brnoxa. @ynkuus broxa.
3aHATHE v2 Vi3MeHeHne COCTOSIHUS ANIEKTPOHOB TIPH COJIMKEHHH aTOMOB.
[Mpubnmxenus npu Oneprermyeckue 30061 [IpnoIrKeHne mouTH CBOOOTHBIX SIEKTPOHOB.
pacuere Mogens Kponura-Ilennn. CTpykrypa SHepreTH4ecKuX 30H. MeTaisl,
XapaKTepUCTHK MIOJTYIIPOBOAHUKH U IUDJIEKTPUKHI C TOUKU 3PEHUS 30HHON TEOPHH.

TBEPABIX TECJI.

BonHOBBIE (DYHKITHH 3JTEKTPOHA B IEPHOANICCKON peIIeTKe.
D¢ dexTuBHAT Macca AIEKTPOHA.




P4

IIpakTuueckoe
3aHATHE
DJeKTpUYecKre U
MarHUTHBIC
CBOIICTBAa METAJIJIOB.

OIIK-1-31;0I1K-1-
32;11K-2-31

Cernero-, Ibe30, Geppo- U MUPOIIEKTPUKU. DIEKTPeTsl. MarHuTHOE
noJje B MarHeTHkax. MarHutHsle cBoiicTBa aToMoB. [TapamarHeTuxu.
Juamarseruxu. deppo-, heppu- 1 aHTH(HEPPOMATHETHKH.
[uxioTpoHHbI pe3oHaHCc. MarHuTHBII pe3oHaHc. SnepHslii
KBaJPYyIOJIbHBII pe30HaHC.

P5 [Ipakruueckoe OIIK-1-31;0I0K-1- | Dddexr Meticaepa. Pa3pyiieHne cBepXIpoOBOAUMOCTH B MATHUTHOM
3aHATHE 32;0I1K-1-Y1 niosie. CBEpXIIPOBOIHMKY TIEPBOTO U BTOPOTO poja. TerioeMKoCTh
CBepXIIpoBOAUMOCT CBEepXIPOBOTHHUKOB. V30Tommueckuii addexr. Ocuosl Teopun bBKIII:
b METaJJIOB. o0pa3oBaHMe KyIIepOBCKUX Map, sHepreTruyeckas meinb. Dhdexrot

JIxo3edcona. AqabaTHdeckoe pa3MarHiIuBaHue.
BricokoTeMIiepaTypHast CBEpXIpoBOAUMOCTh. [IpuMeneHme
CBEPXMPOBOIHUKOB.

P6 [Ipakruueckoe OIIK-1-32;0IIK-1- | Knaccuduxanus aedekroB KpHCTAIHNYECKOTO CTPOSHHSL.
3ansaTHe JleheKTol V2;IIK-2-31;ITK-2- | KoauuyecTBEHHbIE XapaKTEPUCTUKH Je(PEKTOB KPUCTATITHIECKOTO
KPUCTAJUIUIECKOTO 32 cTpoeHns. MeTobl onpeaeneHns IIOTHOCTH nedekToB. MeTo s
CTPOCHUS HaOTIOACHUSI TUCTIOKAINN

P7 IIpakTuueckoe OIIK-1-B2;0IIK-1- | OnpeneneHue SHEPTUH aKTHBAIMK 00pa30BaHUS BaKaHCHH
3aHjATHE V2;0IIK-1-32;I1K-2 | Ilonstue sHeprus akruBauuu. Meroa Pynre-Kyrra onpenenenust
Onpenenenue -31;1IK-2-32 SHEPIUU aKTUBALAN
SHEPTHH aKTUBAIH
oOpa3oBaHUs
BaKaHCUI

P8 [pakTrueckoe OIIK-1-Y2;0IIK-1- | W3yuenune muddysun B Metamax. Pacyer mmpunsl auddy3noHHOM
sausatue Anpoysus | B2;IIK-2-31;11K-2- | 30HEBI
B MeTajlIax. 32 OcHoBHOH K1acc qu}Hy3HOHHBIX 3aJa4 U METOABI UX PEIICHUs.

BrusiHEe CTPYKTYpBI U TeMITepaTyphbl Ha CKOPOCTh TH((Y3MOHHBIX
TPOIIECCOB

P9 [Ipakruueckoe OIIK-1-Y2;I1K-2- Onpenenenue sHeprun aktuBauu 1 hy3un
3aHsATHE DHEPrUs 31;1IK-2-32;0I1K-1- | MeTozs! onpeeneHus SHePTiy akTHBauy auddysun, camonuddyznu
aKTHUBAIUU 32 u uHTepAudy3un.
nuphysun

P10 [Ipakruueckoe OIIK-1-32;0I1K-1- Pacunrath (haxrop [lIMunTa 1 onpeaeauTh IEPBUYHBIE CUCTEMBI
3ansTue Pacuer V2;IIK-2-31;I1K-2- | ckombxeHusl.
¢axropa llImuarau |32
olnpeeneHne
MIEPBUYHBIX CHCTEM
CKOJIb)KEHHUS

P11 [Ipakrrueckoe OIIK-1-32;0I1K-1- Onpeaenuts MWIOTHOCTh JUCIOKAIIMK Pa3HBIMU MeTogamMu. OnpenenuThb
3aHSITHE ¥2;0I1K-1-B2;I1K-2 | norpemHocTs onpeneneHusi. CpaBHUTH MOJTYYEHHBIC PE3YJIbTATHI
Orpenenenue -31;11K-2-32
IUIOTHOCTH
IYCIOKAIIAI

P12 [Ipakruueckoe OIIK-1-31;0I1K-1- OnpenenuTts KOHIIEHTPAIHIO Je()EeKTOB YITaKOBKU B IeOPMUPOBAHHBIX
3ansTHe e eKTh V2;IIK-2-31;I1K-2- | meraimiax ¢ [LK-pemerkoii
YIAKOBKH 32

P13 [Tpakruueckoe OIIK-1-31;0TIK-1- | OnpenenuTs SHEPTHIO aKTUBAIUK (G y3un
3aHATHE DHEPTHH 32;0I1K-1-B2;0IIK-

AKTUBALIMU 1-y2
ppysin
P14 Pedeper OIIK-1-31;0TIK-1- | TIpumepsl TeM pedepara:

32;0I1K-1-Y1;0IIK-
1-V2;0I0K-1-
B1;0I1K-1-B2

- CBo¥icTBa, CTpOeHHE 00IIas XapaKTePUCTUKA U METOIbI HCCIICIOBAHHS
METAJLJIOB.

- MexaHnueckue cBOMCTBa U TuIacTHyeckas nedopmarus. Buast
MPOYHOCTH. BiusiHue pa3nuyHbIX (HaKTOPOB HA MPOYHOCTD U
IJIACTUYHOCTh METAJUIOB U IYTH UX YBEITUYEHUSI.

- Haxnen u pexpucramnmuzanus.

- MeTtoabl HAOIIOAEHUS JUCIIOKAIIAI

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIB3yeMble /ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KoHTposih KauecTBa OCBOCHUSI UCIUILIMHBI BKIFOYAET B Ce0sl TEKYIINI KOHTPOJIb YCIIEBAEMOCTH H IIPOMEXYTOUHYIO ATTECTAIHIO
00yJaroIIXcsl.
Io AuCHMIUTHHE MPOMEXKYTOUYHAS aTTECTAIMS IPSIyCMOTpEHa B (popme 3adera.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OOy4aromuiicss OKEH BBIIONHUTE BCE MPAKTUIECKUE U CAMOCTOSITENIbHBIE paOOThI yKa3aHHBIE B JAHHOM pasjere.

OlLICHKa "3a4eT" CTYJCHT BBINOJIHUT M 3allIUTHI BCE MPAKTHUYECKUE PAOOTHI, BBITOJIHUI BCE KOHTPOJILHBIE MEPOTIPHATHS HE HHKE
OIICHKH "YJIOBJIETBOPUTEIILHO";
OIleHKa "He3aueT" CTyHEHT He CIIPABMIICS C BBIIOJHEHHEM KaJICHIAPHOTO IIJIaHa, BRIIOIHIIT W/WIIN 3aIUTIUI HE BCE MPAKTHUCCKIE
paboThl, KOHTPOJIBHBIE MEPOTIPHUSTHS BHIIIOTHEHBI HA OIICHKY "HEYOBJIETBOPUTEIBHO";
OlICHKa "HesIBKa" CTYIEHT HE SBHJICS Ha KOHTPOJIbHBIC MEPOIPHATHS B CEMECTPE.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTEIHN

3arnasue Bubanoreka

H3nmarenscTBO, TON

JI1.1 |IloptHoii B. K., JleheKThI KpUCTATITIYECKOTO OnexTpoHHAs OHOIMOTEKa M.: U3n-Bo MUCuC, 2015
Hosuxos A. 1., CTPOEHHMSI METAJIJIOB U METOBI
T'onosun U. C. UX aHamu3a: yueOHUK
JI1.2 | Ymanckuit 4. C., ®duzrka MeTalIoB. ATOMHOE bubiaroreka MUCuC M.: Aromuznar, 1978
Ckaxos 10. A. CTPOEHUE METAJIIOB U CILIABOB:
Y4eOHUK IJIS1 CTYZ. BY30B CIIEll.
-Du3nka MeTauIoB
JI1.3 | bapcykoB Anekcannp | ®usmueckoe MetamioBeAeHue: | bubmmoreka MUCuC M.: Yueba, 1999
Jmutpuesud, Pazn.: Tuddysus u
Ky3znenos ['eopruii (uznveckre CBOUCTBA
MupoHoBHY METaJIoB U ciiaBoB: Kype
JIEKIHHA
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOI
JI2.1 |Anukuna B. 1., OcHOBBI KpucTaIIorpaguu u OnexrpoHHas GHOIHOTEKA Kpacnospck: Cubupckuit
Canaposa A. C. JeeKTHI KPHCTATITHYECKOTO (benepanbHBI YHUBEPCUTET
CTPOCHHUS: IPAKTHKYM (CDY), 2011
JI2.2 |Hosukos U. . Jle(heKThI KpUCTATITIYECKOTO Bbubnmorexka MUCuC M.: Merannyprus, 1983
CTPOCHHUS METAJJIOB: Yuel.
nocoOue Jyis CTYIEHTOB BY30B
JI2.3 | bokmreiin b. C. Juddysus B MeTannax: yued. bubmnorexka MUCuC M.: Merannyprus, 1978
ocoOue IS CTY/. BY30B IO
crell.- Pu3nka METaIoB
JI12.4 | Boxkmrreiin C. 3. Juddysus u ctpykrypa Bubnaroreka MUCuC M.: Mertamnyprus, 1973
METaJJIOB
JI2.5 | Anpnpees Jle ®duznka 1 XUMHS TBEPAOTO Bubmmorexa MUCuC M.: Vueba, 2003
AunekceeBnd, HoBukoB | Tema. Touednsie nedexTsr B
A. B., HoBukopa HOHHBIX KpucTaax: Meron.
Enena yKa3aHUs Ui CTY[. CIell.
AnekcaHIpoBHa, 070800
Boxurreiin bopuc
CamyunoBud
JI2.6 | Annpees Jles ®duzrka 1 XUMHS TBEPAOTO bubimorexa MUCuC M.: Yueba, 2005

AnexceeBnd, HoBukos
A. B., HoBukoBa
Enena
AnekcaHpoBHa,
Boxurreiin bopuc
CamyunoBud

Tena. MeTajibl i
IIOJIYIIPOBOIHUKU: IPAKTUKYM




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

JI2.7 | Apsxonosa H. IT., Kpucramnorpadus, OnexrpoHHas OHOIHOTEKA M.: Yueba, 1988
Pacropryes JI. H., peHTreHorpadus, 3JIeKTPOHHAS
CkaxoB IOpuit MHKPOCKOITHS U (pr3mKa
AnekcaHIpoBHY, MeTtayutoB: Pa3n.:
CkaxoB IOpuit Kpucrannoxumusi, aToMHO-
AjekcaHIpOBUY KpUCTaJUINYECKasl CTPYKTypa
(ha3 METAITMYECKAX CHCTEM:
Yueb. mocobue ATt IpaxT.
3aHATHN A1 cTya. cner. 11.04,
11.05, 11.07
JI2.8 | OctpoBckuii Ousnueckas xumus.Pazn.: OnexTpoHHas OHOIMOTEKa M.: YVueba, 2001
Anaromuit Cepreesud, |duddysus B Merammax:
Bboxuireiin bopuc Meron.ykazanus ais
CamyunnoBu4 CaMOCTOSAT. paOOTHI CTYI. CIIeI.
0708, 0709 u 510400
JI2.9 | Mamununa P. U., Mertamnorpadus: Pazn.: bubiaroreka MUCuC M.: [MUCuC], 1979
Aspaamos IO. C. JedekTsl KprcTanInyeckoro
cTpoenus MetayuioB: Kypc
JIeKIHUHA
JI2.10 |IlepmunoB Anexcanap | dusudeckue CBOUCTBA Bbubmmorexa MUCuC M.: [MHCuC], 2019
Cepreesuuy, TBepabIx Ten (N 3509): nad.
Beenenckuit Bagum MPaKTUKYyM
IOpreBuy, IllyBacBa
EBrenus
AJekcaHIpOBHa,
Morunsaukos ITaBen
CepreeBuu
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue bubimoreka WsnarenscTBO, roj
JI3.1 | CkakoB KOpwuit ®uzrka KOHACHCUPOBAHHOTO bubimorexa MUCuC M.: Yueba, 2000
ArekcaHIpoBHY, coctostHMA: CripaBOYHbIE
YupukoB Huxomnait MaTepuabl JJs CTy. CHell.
Bacunbesny, Srogxun | 0708, 0709, 510.403, 510411
IOpuit Imutpuesuy,
Ceupunosa TaresiHa
ArekcaHIpoBHa
JI3.2 | CkakoB KOpwuit ®uzrka KOHACHCUPOBAHHBIX bubimorexa MUCuC M.: Yueba, 2001
ArexkcaHIpoBUY cpen: Pasn.: AromHoe
CTPOEHHUE METAJIIOB U CILJIABOB:
VY4eb. mocobue JJist MpaxT.
3aartuil crya. cnen. 07090.00
u Hampaei. 5104.03 u 5104.11
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»
Angpees JIA. ®usuka U XUMHUS TBEPAOTO Tela. http://www.iprbookshop.ru/56747 html,
ol Toueunsle [edeKTH B HIOHHBIX KPHCTAILIAX
72 | Hayunas snexrponnas 6udnuoreka eLIBRARY https://elibrary.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecreyeHust
1.1 | Microsoft Office
1.2 |[LMS Canvas
I1.3 | MS Teams
1.4 | Microsoft Excel
1.5 |Zoom
JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
IL6 PerUsr
I1.7 |ESETNOD32 Antivirus
6.4. Ilepeuenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPoGecCHOHAIBLHBIX 023 TaHHBIX
U.1 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
n.2 [TonHOTEKCTOBBIE pOCCHIICKHE HAYUHBIE KYPHAJIbl U CTaThU:




.3 |— Hayunas snekrponnas 6ubnmoreka eLIBRARY https://elibrary.ru/
N.4 |— [HomHOTEKCTOBEIE AETOBBIC MyOIHUKAIIMK MH(MOPMAreHTCTB B Tpecchl 1o 53 otpacisiM https://polpred.com/news
N.5 |HWuoctpannbie 6a3bl maHHBIX (moctyn ¢ IP agpecoB MUCuC):
N.6 |— aHaimTHyeckas 0a3a (nHAeKch nuTupoBanus) Web of Science https://apps.webofknowledge.com
N.7 |— aHanuTHyeckas 0a3a (MHAEKCHI IIMTUPOBaHHU:A) Scopus https://www.scopus.com/
.8 |— Haykomerpuueckas cuctema InCites https://apps.webotknowledge.com
N.9 |— HayuHsle )ypHasl H3naTenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcuHarenne
b-413 VYdeOHast aynuTopus MPOEKTOp; MYJIbTHUMEIMIHAS JIOCKAa; MapKepHas J0cCKa,
JIOKyMEHT-KaMepa; KOMITBIOTEP MIPEToIaBaTeIs;
KOMITBIOTEpHBIA ~ KIacc Ha 14  KOMIBIOTEPOB, TaKeT
JUIIEH3UOHHBIX mporpamM MS Office, xommiekr y4eOHO
Mebenn
JIro6oit Kopryc | YueOHast aygmTopusi UL TIPOBEICHHUS | KOMIDIEKT ydeOHOH mebenu 1o 36 MecT misl oOydaromuxcs,
MynbTuMenuitHas 3aHATHA JIEKIMOHHOTO THIA W/WIM JUIA | MyIbTUMEIWiiHOe  00Opy/lIOBaHWE, MAarHUTHO-MapKepHas

MIPOBEACHUA MPAKTUICCKUX 3aHITHI:

JIocka, pabodee mecto mpemonaBarens, I[IKc moctymom k
UTC «UutepHer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha miarpopme LMS Canvas, JIHIICH3MOHHBIE
nporpamMmel MS Office, MS Teams, ESET Antivirus

UYnraneHsrit 321 Ne4 (B)

KOMIUIEKT y4eOHo# Mebemn Ha 20 paboumx MecT,
KOMIIBIOTEpPBl € MNOAKIIOYEHHEeM K cetd «MHTepHeT» U
JIOCTYIIOM B 3NEKTPOHHYIO HUH(POPMALHOHHO-
00pa30oBaTENbHYIO CPEAY YHUBEPCHUTETA

8. METOANYECKHE YKA3AHUSA 1JIs1 OBYYAIOIINXCA

Tekymuii KOHTPOJIb TPOBOAUTCS C IETBI0 00ECIICUCHNSI CBOCBPEMEHHON 00paTHOI! CBA3M, s KOPPEKIIMH 00ydIeHHsI, aKTHBU3AINHI
CaMOCTOSITETbHON pabOoThI CcTyAeHTOB. OOBEKTOM TEKYyIIEro KOHTPOJIS SIBISIFOTCS] KOHKPETU3UPOBAHHBIE PE3yIbTaThl 00ydeHUs
(y4eOHbIe TOCTHKEHUS) 110 TUCLUILIUHE.
@DOC Tekymiero KOHTPOIIS 10 AUCHHUILIHHE COCTOUT U3 BOIIPOCOB U 33[JaHHUH, COCTaBICH-HBIX C YIETOM TTOKa3aTeleii OleHUBaHNSA
KOMITETEHIINH, ()OPMUPYEMBIX B Pe3yIIbTaTe OCBOCHHMS JUCIUILIHHEL. Pe3ynbTaThl TEKymel aTTecTaliy 00yJarommxcs
YYUTBIBAIOTCS IPH BHICTABJICHUH OLICHKH 110 IPOMEXYTOYHOH aTTECTallMK B CJIydae ITOJHOTO BBITOIHEHUS 00yJaloUMHUCs
YCTAHOBJIIGHHOTO y4eOHOTO rpaduKa.




