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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouvas nporpamma auciuiuiiebl "OOpa3oBaHKE KPUCTAILIOB" 1O HATIPABIICHHIO ITOITOTOBKH (CIIEIIMATBHOCTH )
03.04.02 "duszuka" HanpapiaeHHOCTH (Tpo¢duTo) Du3nka HOBBIX MATEPUAIOB U BRICOKUX TexHOnoruit ®T'BOY BO crp. 3
«Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

COI[ep)KaHI/IC JUCHUINIMHBI ITOCBAIIICHO (bI/IBI/IKC MOBCPXHOCTHBIX SIBJICHUH B IpoHCCCOB NPUMCHUTCIIBHO K ITOJTYUCHUIO
KPUCTAJUIMYCCKUX MaTCpUaIOB.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CIEAYIOMIEMY:

1. q)OpMI/IpOBaHI/I}O MOHATHHHOTO alrraparta OnuCaHud TCPMOAUHAMUYCCKOTO PABHOBECHUS I'CTCPOICHHBIX CHCTEM,
KaK B paMKaX KJIAaCCUYCCKNX TEPMOJUHAMUICCKIX HpeﬂCTaBﬂeHHfI, TaK 1 OCHOBAHHBIX Ha MCTOJax CTaTUCTUYECKOI
TEPMOJANHAMUKH.

2. AHaJ'II/By COBPEMCHHBIX MOJAXOJ0B K ONHUCAHUIO IMPOLECCOB KOHACHCAIIUN B PA3JIMYHBIX CpE€aax B obnactu
METacTaOUIBLHOTO COCTOSIHHS (1)&30B0171 AuarpaMmBbl.

3. PaccMoTpeHHIo 2JIEMEHTOB TEOPUM KPUTUYECKUX SIBICHUH, CBA3aHHBIX C IIPOLIECCAMU CIIOHTAHHOI'O
3apoIbIIeoOpa30OBaHusL.

Pe3yﬂbTaTbI O6y‘~IEHI/IH IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!

[IK-2.1. O6namaer 3HaHUSIMA OCHOBHBIX TEOPETHUYECKUX MOJIOKEHUN H METOAOB B 00JIaCTU (PUUKU
HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB.

[1K-2.2. [leMOHCTpUpYeT yMEHUs cOOpa U aHainu3a UHGOPMAIMK TI0 TEMAaTHKE IPOBOJAUMBIX HAYUHBIX UCCIEIOBAHUHN B
obnacT (U3NKHM HAHOCTPYKTYPHPOBAHHBIX MaTEpHAIIOB

ITK-2.3. imMeer mpakTU4eCKuii ONBIT (HABBIKK) MPOBEICHHS HAYYHO-UCCIICIOBATEIBCKUX PAOOT B 001acTH (HU3HKH
HAHOCTPYKTYPHPOBAHHBIX MaTEpHAaIIOB

2. MECTO JUCIIHUIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.B.02

2.1 TpeOGoBaHusl K NpeABAPUTEILHOI MOAT0TOBKE 00yYalolerocs:

Jns ycriemHoro 0CBOSHUs AUCHMILIMH CTYAEHT JOJDKEH 3HaTh OCHOBBI 0011el (PM3UKH, TEPMOJUHAMUKU U CTATUCTUYECKOM
(u3uKY, PU3MKH KOHACHCHPOBAHHOTO COCTOSTHHS BEIIECTBA, & TAKXKE OCHOBBI BBICIIICH MaTeMaTHKH

®dazoBbie MpeBpalICHUs B JUCIIEPCHBIX CUCTEMAaXx

CriericeMUHap 110 Hay4YHbIM HalpaBJICHUSIM

CoBpeMeHHBIC TEXHOJIOTHH TI0MCKa H 00paOboTKH HH(OPMALIUH

2.2 JIncuMnJIuHbI M TPAKTHKH, VIS KOTOPbIX OCBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/151) He00X0AUMO KaK
npeauIecTByIoLIee:

IToaroToBka K MpoIeaype 3alUThl U 3aIIKUTa BRIMTYCKHON KBATH()UKAIIMOHHON pabOThI

OnpeneneHue KpUCTAIIMYECKUX CTPYKTYP

®usnka Gpa3oBbIX MEPEX0IOB

ITpownsBoxacTBeHHAs NMpaKTHKA (TIPEIIUITIOMHAS TIPAKTHKA)

ITpousBoaCTBEeHHAs MPAaKTHKA (HAyYHO-HCCIIEIOBaTEIbCKas paboTa)

3. KOMIIETEHIIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TMCLIMTLINHBI
(MOAY.JIA)

IIK-2: CnocofeH k aHaJIM3y JAHHBIX HAYYHOI JINTEPaTypPhbl, HAYYHO-TEXHHYECKOM JOKYMEHTALMH, APYTUX
HH(}pOpPMaUOHHBIX pecypcoB U (OPpMYJIHPOBKe HA €r0 OCHOBeE 32/1a4, CBA3AHHBIX ¢ peanu3anueil npodeccHoHATbHBIX
bynxnmit

3HaTh:

Jns noctmwxenus [1K-2.1: coBpeMeHHBIE TOAXO0IBI K MOJETUPOBAHHIO, OIIMCAHHUIO M YIIPABJICHUIO MTPOIieccaMy KOHICHCAITUI

YMmers:

Jlisa moctmxenns 11K-2.2: cTaBUTh 3a/1a4¥ 110 PErYITHPOBAHHIO CIIOKHBIMH IIPOIECCAMH KPHCTAJUIO00pa30BaHUA

Baanernb:

Jisa moctmxenns 11K-2.3: HaBbIKaMu ONMCaHMSA IPOTEKAHHS CIIOKHBIX (DPU3MKO-XUMHUYECKHX ITPOIIECCOB

B pe3yjabTaTe OCBOCHUA TUCHUIIJINHBI oﬁyqamumﬁca JOJIKCH

3.1 |3narn:
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3.1.1 [ coBpeMeHHBIE TIPEICTABICHAS O CTPYKTYpE (a30BOH TpaHUITB KPHUCTAIUIOB U MIPOTEKAHIH TIOBEPXHOCTHBIX

HPOLIECCOB

3.2 | YMmeTh:

3.2.1 | MoxenupoBaTh MPOTEKAHNE CIOXKHBIX (DH3UKO-XIMHUIECKHAX IPOIIECCOB

3.3 | Bmagern:

3.3.1 | HaBbikaMu penieHus IpaKTHYSCKHUX 33124 B (PU3UKE IPOLIECCOB PEaIbHOTO KPUCTAILIO00pa30BaHus (HH3HKO-

XUMHUYCCKUX ACIICKTax IMPOHeCCOB KpI/ICTaJ'IJ'IOO6paSOBaHI/I$I U3 PA3JINYHBIX CPEA

4. OFBEM JMCLUIIIMHBI (MOY.JIST)

O6Lwasa TpyaoemMKoCcTb

23ET

YacoB 1o yueOHOMY IJIaHy : 72 Bunsl KoHTpONIS B cemecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHUS : 28 3aueThl |
camocTosTenpHas pabora : 43,8

KOHTaKTHas pabora: 28,2

HKP: 0,2
5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJY JIA)
Kon HaumeHoBaHue pa3/iesioB U TeM /BU/I 3aHATHSI/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvypc
Pasnes 1. PaBHoBecusi reTeporeHHbIX CHCTEM (TepMOIMHAMUYECKUM
aCIIeKT)
1.1 [onsarue moBepxHocTHOU sHepruu. [ToBepxHOCTHOE HATSHKEHHE B 1 2 JI.1J11.2 J11.3
JKHMIKOCTAX — KaK HapyiieHue 3akona [Tackast /Jlex/ JI1.4 JI1.5J12.1
J12.2J12.3
01323354
1.2 puanun I'n66ca — Kropu — Bynsda. Teopema Bynbda /Jlex/ 1 2 J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2712.3
01323354
1.3 CBs3b TEPMOJMHAMHUYECKOTO MTOTEHIIHAJIA C pa3MepaMH JaCTHIIBI 1 2 J1.1J11.2J11.3
KOH/IEHCUPOBaHHOH (a3bl. MI3MeHeHHe TeMIepaTyphl IJIaBIeHHs JI1.4 JI1.5J12.1
KPHCTAJUTIOB MaJIbIX pa3MepoB /JIex/ JI2.2J12.3
01323354
1.4 Knaccugukanus rpanasix popM kpucramioB /Jlex/ 1 2 JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3
21323354
1.5 MeToabl 5KCIEPUMEHTAIBHOIO OIPEAEICHUS IOBEPXHOCTHON SHEPIUU 1 16,8 JI1.1J11.2 J11.3
TBepAbIX Tell. MeTox packanbiBanust O6penmoBa. CrialHOCTh JI1.4 JI1.5J12.1
kpuctaioB. CootHomenue ['pudduria. [ToBepXHOCTHO aKTUBHBIE JI2.2J12.3
BEIECTBA, IIOHATHE ITacTH(GUKaTOpoB. OmeHKa MOBEPXHOCTHOM YHEPTUH 0102233435
TBEPABIX TeJ 10 ux pacrBopumoctH /Cp/
Pa3znen 2. AToMHAsl CTPYKTYPa KPUCTALIMYECKUX NMOBEPXHOCTeil
2.1 Mogens kpucramia no Koccento. Merox Ctpanckoro — Kauresa B 1 2 J1.1J11.2J11.3
Onpe/IeNIeHUH paBHOBECHON (opMbI kpucTaiuioB. [ToHsTue cpenneit JI1.4 JI1.5J12.1
paboTsl oTphiBa /JIek/ J12.2 J12.3
01323354
2.2 IToBepxHOCTHAsI 3HEPIUsl FETEPONONIAPHBIX KPUCTAILIOB. 1 2 JI1.1J11.2 J11.3
/JTex/ JI1.4 J11.5J12.1
J12.2J12.3
3103233
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2.3 Pacuer mossipaoit muarpammsel Bynbda. @opmyna Dperdecra /Jlex/ 2 JIL.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
JI2.2J12.3
21323354
2.4 Pacuer cB00OTHOIT SHEPTUH TOBEPXHOCTH B IBYXYPOBHEBOM 2 JI1.1J11.2 J11.3
npubmoxernn. Kpurepun Jlxexcona /Jlex/ JI1.4 J11.5J12.1
J2.2J12.3
21323354
2.5 CrpykTypa (a30BO¥ TpaHHUIEI TBEPBIX TEJI B MHOTOYPOBHEBOM 16 JI1.1 J11.2 JI1.3
npubmmxeHnn. DIeMeHTH TeopuH (azoBoit rpanutsl mo Temxuny /Cp/ JI1.4 J11.5J12.1
J2.2J12.3
010222334935
Paznesn 3. ®u3nko-xuMu4yecKkHe acreKkThl mpoiecca
KPHCTALLI000pa30BaHUS
3.1 Ilonarue quarpaMmbl COCTOSIHMA. PacueT ABMXKYIIMX CUII IIpoliecca 2 J1.1J11.2J11.3
KpHucTaoodpasoBanus /JIex/ JI1.4 J11.5J12.1
J12.2J12.3
01323354
3.2 KonpeHcanus kanens — Kak mpoiece npsmMoii KoHaeHcanun /JIex/ 2 JI1.1JI1.2 JI1.3
JI1.4 JI1.5J12.1
J12.2J12.3
21323354
33 Poct kxpucTaiioB U3 pacTBOpOB U pacIulaBoB. JIMMUTHpYrOMIas CTaus 2 JI1.1 J11.2 J11.3
mporecca kpucramioodpazoBanus /Jlex/ JI1.4 JI1.5J12.1
JI2.2J12.3
01323354
34 Poct xpucramios u3 razosoit ¢gassl. Knaccuueckoe nmpubdmmkenue /JIex/ 2 JIT.1 J11.2 J11.3
JI1.4 JI1.5J12.1
JI2.2J12.3
21323354
35 Poct xpucramios u3 razoBoit gas3sl. OcHOBHI Teopru bapToHa — 2 JIT.1JI1.2 JI1.3
Kabpepps! — @panka /Jlex/ JI1.4 J11.5J12.1
J2.2J12.3
21323354
3.6 I'omoreHHOE M reTeporeHHoe 00pa3oBaHue 3apoablieii. Pacuer 2 JIL.1JI1.2 JI1.3
CHMHOAAJIH JUIsl CHCTEMBI TBEPAOTo Teno-ra3 /Jlex/ JI1.4 JI1.5J12.1
J2.2J12.3
0102233
3.7 [Ipob6nema 3apopiieoOpa3oBanus. [[OMOreHHOE M TeTEpOreHHOE 11 JIT.1JI1.2 JI1.3
oOpaszoBanue 3apossiiieii. [IoHsITHE KPUTHYECKOTO 3apoabima. Pacuer JI1.4 J11.5J12.1
pasmepa yctounBoro 3apojsiiia. [lonsTiHe MeTacTabMIbHOTO J2.2J12.3
coCTOsIHUS. PacueT crinHOamyu npy pocTe KPUCTAIIIIOB U3 ra30BOM 0132333405
¢azer /Cp/
Pasnen 4. Unas koHTaKkTHasi padoTa
4.1 WunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 0,2 JI1.1 J11.2 JI1.3
JI1.4 JI1.5J12.1
J2.2J12.3
01020333435

6. ®POH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

KoHTponbHbIe 3a1aHKs, BOIIPOCH K 3a4ETY

6.2. TunoBblie KOHTPOJ/IbHBIE 3a/1aHUA U UHbIC MaTepUaJIbl 1] Telcymeﬁ aTTreCTalumn

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHHUI HABBIKOB IIPOM3BOAUTCS HA JICKIUAX B (hopMe OTBETOB Ha KOHTPOJIEHEIE
BOIIPOCHI U PelleHHs JOMAIIHUX 3a7a4. KoHTpoJIbHbIE 3a1aHNs] HA3HAYAIOTCA IIPENOJaBaTENIEM.

© ®I'BOY BO «Henl'V»
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[Tpumep KOHTPOIBHOTO 3aaHHS:

1. JIaTh ompezeneHrne KPUCTAUIMIECKOTO COCTOSIHUSL.

2. Kakue marepualibl OTHOCAT K KBa3UKpHUCTAIUIAM ?

3. JlaTb ompeneneHne yAenbHOH TOBEPXHOCTHOM SHEPIHH KOH/ICHCHPOBAHHOM (ha3bl.

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUs JJIsl IPOMEKYTOYHOMH aTTecTaluu

Tunossie KOHTPOJIbHBIC BOIIPOCHI U 3aJIaHU JIJIA HpOMe)KyTO‘-IHOfI aTTeCTally MPEACTaBJIICHBI B ¢)0HIIaX OLICHOYHBIX
CpencTB

Bomnpocs! k 3auery

INonsatue noBepxHocTHOU 3Heprun. II0BEpXHOCTHOE HATSKEHUE B XKUJKOCTAX KaK HapyuleHue 3akoHa Ilackans.
PaBHoBecue rereporennbix cucrem. [Ipunmun ['m66ca — Kiopu — Byneoda.

Teopema Bynbha. ®usndeckuii cMbICT KOHCTaHTHI Bynboda.

Teopema Bynbda. Yuer peGepHBIX B BEepIIMHHBIX ()OPM KPHUCTAILIOB.

Teopema Bynsda. ITocTpoenue paBHOBECHON (POPMBI KPHCTAILIOB.

Teopema Bynbda. Yopyrocts mapoB Haja IpaHsIMH pPaBHOBECHOI (HOPMEI.

CBsI3p XUMHUYECKOTO MMOTEHIIMANa KOHJCHCHPOBaHHON a3kl ¢ ee pasmepoM. M3MeHeHHe TeMIiepaTypsl ITaBICHHS
KPHUCTaJJIOB MAJIBIX Pa3MEPOB.

Nounkwhe—

8. OcobenHocTy paBHOBEeCHOH (Gopmbl kpuctamioB. Gopmyna XeppuHra.

9. Knaccudukanust rpanHbIX GopM KpucTamioB. TepMoguHAMUUECKHH KPUTEPHH YCTOWYMBOCTH TPaHHBIX (opM
KPHCTAJIIOB.

10. OKcHepUMeHTaIbHbIE METO/BI ONpeeTIeH s TOBEPXHOCTHON 3HEPTHH TBEPABIX TEIl.

11. Mogens kpucranna no Koccemro. CTpyKTypHbIE MO3ULIMU aTOMOB Ha MOBEPXHOCTH.

12. IMonstue cpeaneit paboTel oTphiBa. OnpenencHre paBHOBECHOU (opMbl kpuctamioB mo Ctpanckomy — Kawumesy.
13. IloBepxHOCTHAsI SHEPrUsl TETEPONOISAPHBIX KPUCTAILIOB.

14. Pacuer monsipao#t quarpammel Byneda . @opmyna Dpendecra.

15. [Ipobnema yCcTOMYMBOCTH TPAaHHBIX (popM KpHcTayuia. BzaumoselicTBue cTyneHei.

16. Mogens xpucramia mo @penkento. Pacuer cBoO0OIHOMN SHEPTUH ITOBEPXHOCTH B ABYXYPOBHEBOM IIPHOJIMKCHUH.
17. OrpaHka peanbHbIX KpUCTALIOB. DU3MUECKHI CMBICT KpUTepueB JIkeKcoHa.

18. MHoroypoBHeBOe NpUOIKEHHE B TEOpUH (Ha30BOM TpaHUIIBI.

19. Pacuer mBIKYIMX CHII Ipoliecca KPHCTALIO00pa30BaHMsS B CHCTEME Ta3 — TBEPAOE TeJIO.

20. Pacuer mBIKYIUX CHII IpoIiecca KPHUCTAUIOO0pa30BaHUS B CHCTEME KPHCTAUT — PacIuiaB.

21. OO6pazoBaHue Karmenb Kak Mpolecc MPsIMON KOHAEHCALUH.

22. Poct xpucramios u3 pacrBopa. Kunernueckuid 1 1udy3sHOHHBIH PEXHMBI BBIPAIINBAHMUSL.

23. Poct kpucrannoB u3 pacruiasa. JIumMutupyromas cragus npoiiecca.

24. Poct xpucramna u3 ra3oBoi ¢assl (KI1acCHUECKOe MPUOIIDKEHIE).

25. OcHoBbl Teopun BK® (HecTanmoHapHas cTaaus).

26. OcHoBel Teopun BK® (cranumonapHas craaus).

27. OkcrepuMeHTanbHas nposepka Teopun bKO.

28. [Tonarue MeTacTabUIBHOTO COCTOSIHUSI CUCTEMBI. | OMOTeHHOE 00pa3oBaHUE 3apObIIIEH.

6.4. Kputepuu oneHuBaHUA

KpI/ITepI/II/I OLCHUBAHUA 110 0a/UIBHOM CHCTEME IIpEACTaBJICHBI B (DOHI[aX OIICHOYHBIX CPECACTB MO AUCITUITIIINHE

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTODBHIL, 3arnaBue UznatensctBo, | Pecypc
JI1.1 | YerBepukosa A. T Kpucrannorpadus: yaedHoe mocooue OpenOypr : 9bC
(https://biblioclub.ru/index.php?page=book&id=260745) OpeHOyprekuii
TOCYapCTBEHHBI
1 YHUBEpPCUTET,
2012
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 | JIapuueB T. A, MaccoBast KpucTalIu3anys B HEOPraHN4EeCKUX CUCTEMAX: Kemeposgo : 9BC
Cotnuxosa JI. B, ydaebHoe mocobue Kemeposckuii
Ceukapes b. A, (https://biblioclub.ru/index.php?page=book&id=278901) rOCYIapCTBEHHBI
Bpecnas 1O. A, 1 yHUBEpPCHUTET,
VYrexun A. H. 2013
JI1.3 |letukman A. 1., Poct kpucTaiios ynpTpaguCIepCHBIX OKCUI0B CBepIIOBCK :
®dotues A. A. YpO AH CCCP,
1991
JI1.4 | Topnenen P. JI., Kpucramnorpadust: MoHorpadus MuHCK : 9BC
Anncosud A. T. (https://biblioclub.ru/index.php?page=book&id=576475) Benapyckas
HaByka, 2019
JI1.5 | CenuBanosa O. B., CTpyKTypa MaTepuagoB U METOJIbI €€ HCCIICIOBAaHUS. ExkarepunOypr : 9BC
Onenesa O. A, Kpucrannuszanus matepuanoB. J[BoiHbIC CIUIaBbl: yaeOHOE WsnarenscTBO
Bbenukos C. B. nocobue Ypanbsckoro
(https://biblioclub.ru/index.php?page=book&id=696133) YHUBEPCUTETA,
2017
7.1.2. Jlono/iHUTEeIbHAS JIUTEPATYPA
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 |Ko3znoBa O.T., Poct 1 Mop¢onorus kprcTamioB: yaeOHHK AJIs CTYACHTOB Mocksa :
benos B. H. Te0JIOTHYECKUX U XUMHUKO-TEXHOJIOTHYECKUX CHEIHATbHOCTEN WznarenscTBO
BY30B MI'Y, 1980
JI2.2 | Ymanckuii 4. C., Kpucrannorpadust, peHTreHorpadus 1 IeKTpOHHAS Mockaa :
Ckaxos 0. A, MHKPOCKOTIINS: YIeOHHUK JUTS BY30B Merannyprus,
Usanos A. H., 1982
Pacropryes JI. H.
JI2.3 | Kutrens Y. BBenenue B ¢pu3uKy TBEpIOro Tena: Hay4dHas JIMTepaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHo-0nbmmotednas cucrtema (ObC) / n3narenserBo Jlans. URL:

http://e.lanbook.com/

22

YHuBepcuTeTckas 6nOIMoTeKka OHNAH [DIeKTPOHHBIN pecypc] : AeKTpoHHO-0nbmmoTeunas cucrema (9BC) / OO0
Hupextmenua [Ma6mumuar. URL: http://biblioclub.ru/

33

IOpaiit [DnexTpoHHBIH pecypc] : anekTponHo-0ubmmoreunas cuctema (OBC) / nzaarensctBo FOpaiit. URL:

https://urait.ru

24

Znanium.com [DIIeKTPOHHEIN pecypc] : anmekTpoHHO-0nbmoTeunas cucrema (ObC) / HayaHo-u3naTensckuii meHTp
NH®PA-M. URL: http://znanium.com/

35

eLIBRARY .RU [OnektpoHHSI pecypc] : anekTpoHHast 6ubnuoteka / Haya. snexkrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecrieyeHmne

Adobe Reader

WinDjView

LibreOffice

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMALUOHHO-CIIPABOYHbIC CHCTEMbI

1. DyekTpoHHBIH KaTanor HaydHoi Onomuorexu YenlV [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yenssounck, 1992.

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouvas nporpamma auciuiuiiebl "OOpa3oBaHKE KPUCTAILIOB" 1O HATIPABIICHHIO ITOITOTOBKH (CIIEIIMATBHOCTH )
03.04.02 "duszuka" HanpapiaeHHOCTH (Tpo¢duTo) Du3nka HOBBIX MATEPUAIOB U BRICOKUX TexHOnoruit ®T'BOY BO crp. 8
«Henl'V»

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*KypHansel American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TONbKo u3
CETH YHHBEpPCUTETA. — TEKCT : 3IEeKTPOHHBIH.

3. Web of Science : myasTuarcIumInHapHas pedepatuBHas 6a3a naHHbix / komnanus Thomson Reuters. — Pexxum goctyma:
I71s1 3aperucTpup. noaszoBateneit Yenl'Y. — TeKcT : 371eKTpOHHBIN.

4. Scopus : pedeparusnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexum nocryna: st
3apeructpup. noip3osateneit Yenl'Y. — TekcT : aeKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum J0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — TekcT : aeKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

JIns peanu3anuy TUCIUTUTAHBI UCTIONB3YIOTCS YUeOHBIE ayAUTOPUH TS IPOBEICHHS 3aHATHI JISKIIMOHHOTO THIIA,
TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYIBTAIMN, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAalllH, a TAKXKE TOMEIEHHS
JUTSL CAMOCTOSITENTLHON paOOTHI.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIAIN3NPOBAHHON MeOEIbI0 M TEXHUYECKUMH CPEJICTBAMH O0YIEHHS -
MYIbTUMEIUHHBIM 000pyJ0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlns mpoBeeHns 3aHATHIA JISKIMOHHOTO THIIA TPEAJIararoTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000pyI0BaHMs U yaeOHO-
HaIJBITHBIX TOCOOUH (MYyNbTUMEINHHBIC IPE3CHTALNN ).

IMomemeHus 17151 CaMOCTOATENBHOM PabOTHI 00OyJAIONIUXCS OCHAIIEHBI KOMIIBIOTEPHOI TEXHUKOH ¢ MOJKIIOUCHUEM K CEeTH
"NHTepHeT" 1 obecrieyeHreM I0CTYyIa B HIIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIIbHYIO CpPEly YHUBEPCHTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

MpaKTHYECKUE 3aHATUS U CAMOCTOSITeNIbHAsA paboTa cTyneHTa. Ha TeKIIMOHHBIX 3aHATUAX IpenojaBaTellb U3JIaraeT OCHOBHOE
cojiep’kaHue TeM nporpammel. IIpopaboTKy JEKIIMOHHOTO MaTepHuaa KenaTeIbHO NPOBOAUTH KakK Mocie KaXKI0To 3aHsITus,
TaK ¥ 0 3aBEPIICHHUIO TEMBI. DTO ITO3BOJIHT CBA3aTh BOSANHO ITOIYICHHBIC CBEJCHHS H COCTABUTD IETBHYIO KapTHHY.

Ha mpakTHueckux 3aHATHIX PacCMaTPUBAIOTCS OCHOBHBIE METOMBI U IIPUEMBI PEIIeHHUs 3a1a4u. PekoMeHayeTcs nepen
KaX/IbIM MIPAKTHYECKUM 3aHATUEM BBITIOJIHUTH JJOMAIIIHEE 3aJaHKe, YTO MO3BOIHUTH JIyUllle YCBOMTH NMPEIbLYINHA MaTepHa,
1 M3y9UTH JICKIIMOHHBI MaTepHaI 0 TPEICTOSIICH TeMe.

Ba)XHBIM MOMEHTOM TP W3y4CHUH JTF000H AUCIUTUTIHEI SBIISCTCS OPTaHU3AIS CAMOCTOATEIbHON paboThl. IIpu ocBoeHNH
MaTepualna He CllefyeT CTPeMUTHCS K MeXaHWIeCKOMY 3alIOMHHAHHIO IIPUBEICHHBIX OIpeeNneHn, opMyIupoBOK U
TIOJIOKEHHMH, eciii TpeOoBaHus K Bam mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3 eKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
TIOHATH CYTh SIBJICHHS, BEIpaOOTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJACPKAITUNCS B peKOMEHIOBAaHHON
nurepatype. CkazaHHOE 0cOOCHHO 3(D(EKTUBHO, KOTAA Peub UIET O TAKUX TPEOOBAHMSAX, KAK IIOHUMAET) HIIH «UMEET
npezcrasienne». Hanportus, ecnu Bl nMeeTe Jie10 ¢ TpeOGOBaHNEM K AESATEILHOCTH «I0JKEH YMETEY, TO PeKOMEHTyeTCst
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE ICATCIHHOCTH. Bee 3T0 mMeeT HermocpeacTBEHHOE OTHOIICHHE K ITOJITOTOBKE K
MPAKTHIECKUM 3aHATHAM.

B cinyuae npuMeHeHus Ipu 00ydeHUH AUCIUILTHHEL DIEKTPOHHOTO 00ydeHHs, TUCTaHIHOHHBIX 00pa30BaTebHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIoUXCs ¥ TPEH01aBaTeNsl OCYIIECTBILIETCS B PEXKUME PeabHOTO BPEMEHH (OHIaHH-JICKIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(GEPESHINN | Ap.) WIX OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3MeKTpOHHAS OYTA U AP.).

ITpu 0Oy4eHny JUIL C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4eHHE, IMCTaHIMOHHbBIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH ITpHeMa-Tiepeiadi HH(POPMAIUU B JOCTYITHBIX JUIS HUX
dbopmax.

Peanu3anust UCHUILUIMHBI ¢ TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHUsI, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (Jaree
— 30, JOT) ocymecTBnsiercsa Ha ocHOBaHUU «IlonokeHus 0 peann3aly OCHOBHBIX U JTOTIOJHUTEIBHBIX 00pa30BaTENbHBIX
MpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNS U TUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HemsI0MHCKUH rocynapCcTBEHHbIH
yHHBepcuTeT», «IlonoxeHns o nopsake 3auera 0Oy4JaroNMMUCS TI0 OCHOBHBIM IPO(ecCHOHAIBHBIM 00pa30BaTENbHBIM
nporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToOB OCBOCHHUS B OPTraHU3AIUIX, OCYIIECTRIISIONINX
00pa3zoBaTENbHYIO AEATENBHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUINH (MOIYIICH), IPaKTHK, JOTTOTHUTEIBHBIX
00pa30BaTeNbHBIX MPOrPaMM» MOCPEICTBOM MEKTPOHHON HH(opMamoHHO-00pa3oBaTensHOl cpenst T BOY BO
«YenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-mMaxkop  T.I1.) IpU peasin3alin 00pa3oBaTeIbHON 1eITeIbHOCTH C
npumeHenueM D0, JIOT MoryT nmpuMeHATh KOMITIOHEHTHI, HE BXOAAIINE B TIEpEUeHb AICKTPOHHON HH(POPMAIIIOHHO-
00pa3zoBaTeNbHOHN Cpebl.

| 10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
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HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHE MUCIUIDIMHBI HWHBAIHAAMH W JIAIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3IOpPOBBSI OCYIIECTBIACTCA C
UCIIONIb30BAaHUEM CIEIHATBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB U JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3anpocy oOydatomerocs (MOOWIbHBIC CIEHHMAIbHBIE TEXHMYECKHE CPEICTBAa [UIS JIMI C HApYINICHUSAMH 3pEHHS H C
HapyIIeHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATMOHHEBIC TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIOIMXCA C HApYIIEHUSIMU 3pEHHS Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WIN
71a00paTOPHBIX 3aHATUI yCTaHABIMBAaETCs CIELMAIBLHOE INPOrpaMMHOE obecreyeHue (IporpaMMma pedeBOW HaBHIalWy,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIC JIYITHI).

B yueOuple ayguropmm obecrednmBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroUXCs C HMHBAIMAHOCTBIO M C
OTpaHUYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi MHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MO>KHOCTSMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONMYECTBO MECT [JIsi OOYJaIOIUXCA C y4eToM
HapyILIEHUH UX 3J0POBbS.

JUis ocBOEHHS MUCHUIIIMHBI WHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 30POBbSl MPENOCTABISECTCS JAOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CENMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe dIIEeKTPOHHOTO TOKYMEHTa B (hoHe HaydHOU Oubimotekn Yenl 'V win ek TpOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4ebHO-MeTOAUYECKHEe MaTepHanbl Uil OOydaromuXCs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
30pOBbSl MPEJOCTAaBISIIOTCS B ()OpMax, aJalTHPOBAHHBIX K OTPaHWYEHMSIM HX 370POBbSI M OCOOEHHOCTSM BOCIIPHSTHUS
nHpOopManny.

JUis MHBaNMUAOB M JIHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J0OPOBbSI OCBOCHHE AWUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpm mpoBemeHWH TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIOMMMCS C HHBAIUAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSMH 3[J0POBBSI 00ECHEIMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (OpMe B 3aBHCHMOCTH OT HX
UHIUBUIYaIbHBIX OCOOEHHOCTEH MHCTPYKIMHU O MOPSIKE MPOBEIECHHUS MIPOMEXKYTOUHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITbIOTEpE, MHChMEHHO ImpudTom bpaitns, ¢
HCIIOJIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YNbTATOB OOydeHHS HHBANHMAOB U JHI[ C OTPAaHHMYCHHBIMHU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl MCIOJIB30BaHUE IpefocTaBieHHbIX Yen'Y mnm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. [Ipm HEoOXOIMMOCTH HWHBAIMIAAM H JIHIAM C
OTPaHWYEHHBIMU BO3MOXHOCTSIMU 3I0POBBSI IMPENOCTABIACTCS JOMOIHUTENBFHOE BpeMsl I MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB O0YUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO ITAMOB.
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