MuHHCTEPCTBO HAYKH U BBICIIErO 00pa3oBaHUs
Poccuiickoit ®enepanuu

MDenepanbHOE rocyapCTBEHHOE OIOKETHOE
obpa3oBaTenbHOE yupexXAeHHe BBICIIEro 00pa3oBaHus
«JloHenxui rocy 1apCTBEHHbIM YHUBEPCUTET»

®u3uKo-TeXHHYECKU# (hakyapTer
Kadenpa teopernueckei-thy

PABOYAS ITPOT'PAMMA JUCIUIIJINHBI

- OCHOBBI KPUCTAJUIOT'PA®UHA

YKpynHeHHas rpynna HanpapeH i 28.00.00 HanoTexHoIOrHH ¥ HAHOMATEPHAIIBI
TIOJITOTOBKH

I[Iporpamma Boiciiero o6pazoBaHust IIporpamma GaxanaBpuara

HamnpasieHue noaroToBKu 28.03.03 Hanomatepuasl

ITpomis moaroToBKM Hanomarepuas

KBanmudukamus Bakanasp

®opma 0OyueHus Ovynas

PaGouas nmporpamma ajianTHpoBaHa JIJjist JIKI]
C OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M HHBAJIUJI0B

Jonenx 2024



PaGoyas mporpamma mucHMIUTHHEL «OCHOBBI KpHcTa/Iorpagum» Ui 00ydaromumxcs
no Hanpasnenuro noxarotoBku 28.03.03 Hanomarepmanst (Ilpodune  nmoAroToBKH:
Hanomarepumansl), cocraBieHa Ha  OCHOBaHMM  (DelepalbHOrO  rocyAapCTBEHHOI'O
o0pa3oBaTeNbHOrO CTaHAapTa BBICIIEro oOpa3oBaHMs — OakajnaBpHaT IO HAIPABICHHUIO
noaroroBku 28.03.03 Hanomarepuaisl, yTBEpKICHHOI0 NpHKa3oM MHUHHCTEPCTBA 00pa3oBaHMs
u Hayku Poccwuiickoit ®@enepanun ot 22 centsiops 2017 r. Ne 968 (¢ u3m. u jom.), [Topsiaka
OpraHM3alid ¥ OCYINECTBJICHHs 00pa30BaTeNbHON JAEATENBHOCTH 10 00pa3oBaTelbHBIM
IporpaMmam BeIcLIero o0pa3oBaHus — porpaMmaM 6akanaBpuarta, IporpaMMaM CHELHATHTETa,
porpaMMaM MAarHCTpPaTyphl, YTBEep)KAEHHOro IpHKa3oM MHHHCTepcTBAa HAyKH H BLICIIETO
obpaszoBanusi Poccuiickoit ®@enepamu ot 06 ampens 2021 r. Ne 245 (¢ u3m. u jom.), B
COOTBETCTBHH C y4eOHBIM IUIaHOM, YTBepkAeHHBIM YueHbIM coBeToM ®I'BOY BO «JlouI'Y»
Juis Habopa 2024 rona.

PazpaboTunk: -

npodeccop kapeapsl TEOPETHUECKOH (HIUKH ‘ /

¥ HAHOTEXHOJIOTHH, g

KaHJI. Gpu3.-mar. HayK g . o - H.I1. Banuus

PaGoyas mporpamma opoOpeHa Ha 3acefaHMM Kadelpel TeopeTHYecKod (QH3HKH H

HAHOTEXHOJIOTHH.
ITporokon ot 26.03.2024 1. Ne 16

3aBexyrommit kadenpoii A.T'. Ilerpenko
COI'JJACOBAHO:

Jlexan Gpu3HKO-TEXHHYECKOTO (aKyabTeTa (// C.A. ®omenko
28.03.2024 r.

Y4eOHO-MeToIHYecKass KOMUCCHS (PH3UKO-TEXHHYECKOTO (haKyJIbT
IIpotoxon ot 27.03.2024 r. Ne 2
[Ipeacenarens B. H. Korenko

PykoBozuTeb OCHOBHO# IpodeccHoHaNIBHOM

00pa3oBareIbHO# IPOrpaMMBbl,

I-p $us.-Mar. HayK, npod. “ AT Ilerpenko
26.03.2024 r.



3

1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1.

TpeboBanus K npeaBapUTEIbLHON MOATOTOBKE 00yUYarOIIMXCsl, IPEALIECTBYIOIINE

Y COMYTCTBYIOINE JUCUUILIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3yYEHUE JAHHOM:
JMCLUUIUIMHBL TIporpamMmbl OakanaBpuarta: MaTeMaTHUeCKuil aHanu3, AHaIWTHYECKas
reoMeTpus U JuHeiHas anredpa, Mexanuka u MoneKyisipHas (pu3HKa.

1.2.

JIMCUUIUIMHBL, KypcOBble paOOThl M MPAKTUKH, JJIsI KOTOPBIX OCBOCHHUE TAaHHON

JMCIUILIMHBL HEOOXOIMMO KaK IpeAIIecTBYIOIIEe:
OCHOBBI KpHUCTALIOGU3UKH U KPUCTAUIOXUMHH, JledekTsl B KpucTauiax, YueOHas:
O3HAKOMHUTEIIbHAS TIPAKTHKA.

2.1.

2. OIMMCAHUE JUCHUITJIMHBI

OOm1ast xapaKTepUCTHKA

HanmenoBanue nmoxkaszareis

3HayeHne moKas3areis

HazBanue oOpa3oBaTenbHOI MporpaMmbl

28.03.03 Hanomarepuansi (IIpoduis
noAroToBku: Hanomarepuaibn)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C

y4€OHBIM TIJIAHOM

b1.5.M3.6 OcHoBBI kpucTamorpapuu

Yacth 00pa3oBaTeNbHOM MPOrpaMMbl

bazosasg gactn

KomanyecTBO 3a4eTHBIX CAUHUIL / Bcero 4acos

71252

2.2. Pacnpenenenue 4acoB 1o opmam u nepuoaam o0y4eHus
OO111ee KOJIMYECTBO YacOB
o
= caMocCTosi-
dopma | @ o
> | & | mekuu- | mabopa- | MPaKTH- | TENBHOH dopma
oOyueHus & S BCETO
8 | OHHBIX | TOPHBIX | YECKHX | PabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 2 3 34 51 51 116 252 JK3aMEeH

3. HEJN JUCHUTTJIMHBI

O3HakoMIICHHE CTYACHTOB C OCHOBHbBIMHU HAITPABJICHUAMU B o0actu KpI/ICTaJ'IJ'IOl"pa(I)I/II/I.

4. KOMITETEHIINY OBYYAIOINET'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, UX MH/IMKATOPDBI
N IINTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

Komnereniuu WuaukaTopsl Pe3ynbpTaTsl 00ydeHus
OIIK-5. Cnoco6en | OIIK-5.1. OIIK-5.1.1. 3Haer KpUTEepUU OLEHKH OE€30MaCHOCTH
NPUHUMATH OrneHnBaeT 1Mo 3P PEKTHBHOCTH TEXHOJIOTHH CHHTE32
000CHOBaHHbIE KPUTEPHUIM HaHOMAaTepuanaoB
TEXHUYECKHE TEXHOJIOTHH OIIK-5.1.2. VYmeer oneHuTh O€30MaCHOCTh U
peleHus B CHHTE3a 3P PEKTUBHOCTH KOHKPETHON TEXHOJIOTUU
npodeccuonaibHON | HaHOMatepuasoB ¢ | OIIK-5.1.3. Bnageer HaBbIKaMu BBIOOpa
JESTENIBHOCTH, TOYKH 3PEHHUS 3¢ PEeKTUBHBIX U 0€30MaCHBIX TEXHUYECKUX
BHIOMPATH 0e30macHOCTH U CPE/ACTB M TEXHOJIOTHU TIPOU3BOJICTBA

3¢ (eKTUBHBIE U
Oe30MmacHble

3¢ (HeKTUBHOCTH
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TEXHUYECKHE
CpencTBa U
TEXHOJIOTUH

OIIK-5.2.
Ucnonp3yer

s dexTuBHBIC U
Oe3omacHble
TEXHUYECKHE
CpencTBa u
TEXHOJIOTUH B
npodecCHOHATBLHOM
JIeSITEIIbHOCTH

OIIK-5.2.1. 3naer »¢dexkTuBHBIE M O€30mMacHbIC
TEXHUYECKHE  CpeACTBA M TEXHOJIOTMH B
po¢eCCUOHATILHOM 1EATEIbHOCTH

OIIK-5.2.2. Ymeer npumeHuts 3(deKkTuBHBIE U
0e30IacHble TEXHUYECKHE CPEICTBA M TEXHOJOTHH
B IPOeCCUOHATILHOMN AEATEIbHOCTH

OIIK-5.2.3 Bnageer HaBblkamMH  pabOTHI ¢
HOPMAaTUBHOM U TEXHOJIOIMYECKON JOKYMEHTALMEH

S. ITPOIT'PAMMA JJUCLAITJIMHBI

HasBanue temnl

Kpartkoe coneprkanue TeMbl (BOIIPOCHI TEMBI)

Paznen 1. OcHOBBI KpHcTaiorpahuu

Beenenune ITpenmer " 3a1a4u KpHucTaiorpaduu.
[ToHsiTHE KPUCTAJUIMUECKOTO COCTOSHUA. 3aKOH
IIOCTOSIHCTBA ~ YIJIOB. 3aKOH  PalMOHAJIBHBIX
OTHOILICHHH.

AHanuTHueckoe onucanue | [IpoctpancrBenHas peleTKa. ITepuon

IIPOCTPAHCTBEHHON DPEIIETKU MOBTOPSIEMOCTU. DJIEMEHTapHAas s4eiika. Y3J10Bble
IIpsSIMBIE. VY3noBas IIJIOCKOCTB. CumBon
ceMelcTBa  Y3JOBBIX  IUIOcKocTed. Cucrtemsl
KOOPJUHATHBIX OCEH. [Tonstue
KpUCTAJIIOrpadruecKoil 30Hbl. Y paBHEHUE 30HBI.

OO0parHas peuieTka Onpenencuue oOpartHoH PEILLETKH.
OneMeHTapHble  TpaHCISOUM B OOpaTHOM
pewierke. Panuyc-BekTop B oOpatHOH

pemerke. [IpumeHeHne 0oOpaTHOW pemIeTKH K
PELICHHIO 3aJ1a4 KpucTaorpaduu.

Kpucrannorpaduueckue npoekuuu

[TonsiTe  KpUCTANIMYECKOTO U TMOJSPHOTO
KOMILIeKcoB.  ['HOMorpaduyeckas  NpOEKIHS.
Crepeorpaduueckas MIPOCKIIUS.
'omoctepeorpaguueckas  mpoekuus.  Cerka
Bynbpa u npuemsl pabotel ¢ Hell. [Ipumepst
peleHys 3a1a4 ¢ MOMOIIbIO ceTKU Byrbda.

CuMMeTpHs KpUCTaJUIOB

Onpeneneane  cumMeTpun. CUMMETpUYECKUE
npeoOpaszoBanus. [IpeoOpazoBanus nmepBoro poja.
[IpeoOpa3zoBanusi KOOpAWHAT TPU  TOBOPOTE
BOKpyr ocu. IIpeoOpazoBanusi BTOpPOro poja.
[IpeoOpazoBaHuss  KOOPAWHAT TPU 3EPKATBHOM

OTpaKEHUH. [IpeoOpa3oBanue  KOOpPIUHAT,
00yCIIOBIIEHHOE MHBEPCHEH. OneMEeHTHI
CUMMETpPHH. Ocb  CHUMMETpUH, IUIOCKOCTh

3epKAIBHOTO  OTPaXEHHS, ICHTP HWHBEPCHUHU.
3epKanbHO-TIOBOPOTHBIE W HWHBEPCHUOHHBIE OCH.
O6o3HaueHus 1eMeHTOB cummeTpun. CrokeHue
AJIEMEHTOB CHUMMETPUH (OCHOBHBIE TEOPEMBI).
BosmosxHbIe COUYeTaHMs HeTapauieTbHbBIX
MOBOPOTHBIX Oceil. OCHOBHBIE MOHATUS TEOPUHU
TPYIIII. BriBog 32 TOYEUYHBIX
Kpuctamorpaduueckux rpymm.  JleneHwe 1o
cuaronusiM.  [loHarne kpuctamiorpaduyecKon
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npoctoit hopmbl. OOIIHME 1 YaCTHBIE (POPMBI

CuMMeTpHs KPUCTAJUIMYECKUX CTPYKTYP

IIpocTpaHcTBeHHBIE TpyNIBL.  TpaHCIALMOHHBIE
TPYIIIIBL. ['pyminb Bbpage. OTKpBITHIE
cuMMeTpuyeckue npeoOpasoBanus. Ilmockoctu
CKOJNB3ALICTO  OTpakeHWs. BuHTOBBIE  OCH.
ITonsiTHE MPOCTPAaHCTBEHHOM I'pyHIIBL. TeopeMsl O
COUYETaHMAX TPAHCIALMA U TOYEYHBIX IJIEMEHTOB
cumMmerpuu. [IpaBuiibHas cucrema Todek. BuiBox
IIPOCTPAHCTBEHHBIX TIPyNN JUIsl TPUKIMHHOW U
MOHOKJIMHHOU pELIETOK. O06o3HaueHus
ITPOCTPAHCTBEHHBIX TPYIIIL.

DJIEMEHTBI KPUCTAIUIOXUMHH

DJIEMEHTBI KPUCTAIUIOXUMHH

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. ®dopma oOyueHust — O4HasA, Kypc — 2, ceMecTp — 3
HanmeHoBaHUS pa3/iesioB ¥ TEM Rosaectso acos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero

Paznen 1. OcHOBHI KprcTauIorpaduu 34 51 51 116 252
Baeneuue 4 7 7 18 36
AHaINTHYECKOE OTIHCaHMe 5 7 7 17 36
POCTPAHCTBEHHOW PEIIETKU
OGparHas penieTka 5 7 7 17 36
Kpucrannorpaduueckue npoekuuu S) 7 7 17 36
CummeTpHsi KpUCTAJIOB 5 7 7 17 36
CHUMMETpHS KPUCTATHYECKUX CTPYKTYP 5 8 8 15 36
ONEMEHTBI KPUCTAIUIOXUMHH 5 8 8 15 36
WNTOI'O [10O KOMITOHEHTY OIIOII 34 51 51 116 252

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHBIE BOIIPOCHI
Pasznen 1

[ToHsITHE KPUCTAIITNYECKOTO COCTOSTHUSI.

3aKOH ITOCTOSHCTBA YIJIOB.

3aKOH palMOHaJIbHBIX OTHOLLEHUI.

IIpocTpancTBeHHas pemerka. Ileproa noBropsseMocT. DneMeHTapHas sS4erKa.
VY350BbIe NIpsiMBIE. ¥Y3110Bast MITOCKOCTh. CHMBOJI CEMENCTBA Y3JIOBBIX INIOCKOCTEN.
CucreMpl KOOpIAUHATHBIX OCEH.

[TonsiTue kpucramnorpaguueckoit 30Hbl. Y paBHEHUE 30HBI.

Omnpenenenue oOpaTHON PEIIETKH.

DneMeHTapHbIe TPAHCIISAIIUNA B 0OPaTHON PEIIEeTKE.

. Pagnyc-BekTop B 0OpaTHOM pelieTke.

. [loHsITHE KPUCTAIITMYECKOTO U TOJISPHOTO KOMIUIEKCOB.
. 'Homorpaduueckas npoekuus.

. Crepeorpaduueckas mpoeKius.

. F'omocTepeorpaduueckas IpoeKIHs.

. Cetka Bynbda u npuemsl paboThI C HEH.

Tembl 1abopaTopHBIX padOT:



— Unentudukanus oqHo(a3sHbIX BEIMIECTB MO JAHHBIM O MEKIUIOCKOCTHBIX PACCTOSHUSX.

— OmnpeneneHue KpUCTAUNIMYECKON CTPYKTYPBI SJIEMEHTOB U COSTMHEHUH C PEIICTKAMHU
BBICIIIE CUHTOHUH

— OmnpeneneHne KpUCTAIIIMYECKON CTPYKTYPBI 3JIEMEHTOB U COEAMHEHUHN C pelIeTKaMu
CPeAHUX CUHTOHUI

— [Ipenn3nonHOE onpesieneHne NeproI0B KPUCTALTHYECKON PELIETKH 3a
nudpakTorpaMmax

— Ilpenu3nonHoe onpeneneHue Nepruoa0B KPUCTALTHYECKOW PEIIETKH METOJ0M
00paTHO# ChbeMKHU

7.3.  Tewmbl nHCbMEHHBIX PaboT (THITBI 3a/1a4)

— Kpucramnuyecknii KOMILIEKC

—  IlonspHBIN KPUCTALITNYECKUN KOMIUIEKC

— Jluneiinble , cepuyeeckue , THOMOCEPUUIECKUE MPOCKIIUU
— Crepeorpaduieckas 1 THOMOTpaduuecKas MPOEKIUN

— CaolicTBa IpOEKLHUH.

— TI'momorpaduueckass mpoekmus. I[loctpoerne rHOMOTrpaduuecKod  MPOEKIUU
OCHOBHBIX I'paHel KyOM4ecKoro Kpucrauia

— Cdepuyeckue KOOpAUHATHI U TOCTPOCHUE CeTKU Bynbda.
— Pemenune kpucramnorpaguueckux 3ajaad ¢ IOMOIIbIO ceTKH Bynbda

KOHTpOJ’IBHaﬂ pa60Ta IO IIPOBEPKE TCOPCTHUYCCKUX 3HaHWH — MO BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIC KOHTPOJILHBIX BOIIPOCOB.

7.4. OoOpazen cozepkaHus HIK3aMEHALIMOHHOTO Ouera
JloHenKnii rocyjapCTBEHHBIN YHUBEPCUTET
du3uKo-TeXHUUECKUI (PaKynbTeT

Kadenpa teopernueckoil PU3UKN 1 HAHOTEXHOJIOTHIT

[Tporpamma Beicuiero oopazosanusi  IIporpamma GaxanaBpuata

Hanpasnenue noarotoBku 28.03.03 Hanomarepuasl
[Tpoduns moATOTOBKH Hanomarepuanst

®opma o0yueHus Ounas

Cemectp Tperuit

Jucuumnirza OcHoBBI KpHUcTaiorpadun

DK3aMeHalnoHHbINA Omier Ne 1

1. 3akoH palOHAJIBHBIX OTHOIIECHUH.
2. Pagmyc-BekTop B 00paTHOH perieTke.
3. Ompenenenne oOpaTHOM pelIeTKH

YTBepkJeHO Ha 3aceaHuu Kadeaphbl TEOPETHUECKON (PU3UKK ¥ HAHOTEXHOJIOTHH, TPOTOKON No
oT 202 1.

3aBenyromuii kadenpoit

OK3aMeHaTop
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B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIB30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHUsS U
JUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHH, COJep)KaHuEe OWJIeTa MOMKET OTIMYAThCS OT
MPUBEICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE npoBoauTcs no 100-OammpHON
HIKaJle MCXOJd M3 MaKCMMyMa, NpHBEIEHHOro B Talnuue Huke. OpraHu3aluoHHO-ydeOHas
paboTa B ayAUTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIIOJIHEHUE JIOMALIHMX 3a/laHuil, aKTUBHOCTb BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJCHUH TEKYILEro u
IpOilIeHHOr0 MaTepuaia, peleHue 3a1a4 U T.11.).

8.1. Cemectp 3

Howmepa paznenos Buast padot Maxcimaiboe
KOJINYECTBO OAJIIIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPUU 20
CamocTtosTtenbHas pabora 10
1 [IpakTuyeckne paboThI 10
JlaboparopHbie pabOThI 10
KonTtponbHas paboTta 1o TeOpEeTHIECCKOMY 10
MaTepuany
UTOI'O 60
DK3aMeH 40
OOmuit uTOT 32 CeMecTp 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

KOMHIecTEO GALI0R O1reHKa 110 nATHOAJUIFHOM IIKajle
s 100 ECTS | Dx3amen, nudpdepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3aYTEHO
75-79 C 3a4TEHO
70-74 D 3aYTEHO
60-69 E YIOBJIETBOPUTEIHLHO Pe——
35-59 FX HEYJIOBIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aU4TEeHO

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzauyy AUCHUIUIMHBI UCIIOJIB3YIOTCS CIAEAYIOIIKE AOIOTHUTEIBHBIE METOIBI
00yYeHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHON aTTeCTalli O00y4JaroImuXcs B
3aBHCUMOCTH OT MX MHJUBHyaTbHBIX 0COOEHHOCTEMH:

1) IUTSL CJIETIBIX U CIIA00BUIAIINX

- ek  oQOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JIOKYMEHTa, JIOCTYMHOIO C
IMOMOIIBIO KOMITBIOTEPA CO CICHHUAIU3UPOBAHHBIM ITPOTrpaMMHBIM O6eCHequI/IeM;

- JUIs  BBIIOJHEHUS  3aJaHuss  TpU  HEOOXOAWMOCTH  MPEJOCTaBIIAETCS
YBEJIMYUBAIOLIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke€ UCMOJIb30BaHUE COOCTBEHHBIX YBEINUHBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 3aJJaHUs OPOPMIISIOTCS YBEINYEHHBIM HIPUDTOM.



2) JUTS TITYXUX U CJIA00CIIBITIAIINX

— JEKIUH OOPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO popme;

— 9K3aMeH TPOBOJUTCS B MHCHBMEHHOM (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEJILHOTO anapara:

— nexkuud oQOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOTHSIOTCS B MMCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOOUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH MJISi IOATOTOBKH
OTBeTA.

[Iponienypa  mpoBeAeHHST  NMPOMEXKYTOYHOM  aTTecTalMu A OOydaroUIMXCs
YCTaHABIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalusl MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyuUeHHUs JOMYCKaeTcsi C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecrnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U Oubnuorpadudeckum pecypcam B CETH
WuTepHer s Kaxaoro oOywaromierocsi B ¢GopMax, aJalTHPOBAHHBIX K OTPAaHUYEHUAM HX
3JI0pOBBS U BOCTIPUSATHUS HH(POPMAIUH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hopMe DIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIIX

— B [IEYaTHOH (opme;

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.

3) It 00YYarOIIUXCs C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3aHATHS mnpoBoaarcs B 4 yueOHoMm kopmyce Jonl'Y (r. [oneuk, mp.
Tearpanbubiii, 13). s mpoBeAcHHS TPAKTHYSCKUX M JIAOOPATOPHBIX 3aHATUH TpeOyercs
ayauTopus, 00OpyJOBaHHAS MEJIOBON MJIM MapKEpHOM TOCKOW, MYIbTUMEAUUHBIA MPOEKTOp U
9KpaH, HOYTOYK, KOMIUIEKT yueOHOW MeOenu Iisl CTYyIEeHTOB, pabodee MECTO IperojaaBarers,
BBIXOJ1 B VIHTEpHET — MPOBOIHOM MK ¢ Hcnonb3oBaHueM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHo#i OMOIMOTEKM YHMBEpCUTETa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
ydaeOHO-MeToIMuecKoe olecreueHre, MPeCTaBIeHHOE B Y4YeOHO-METOJAMYECKOM KaOWHeTe
Kagenpbl TCOPETUUECKON (PU3UKK ¥ HAaHOTEXHOJIOTHi (ay.256).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4deOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MelieHHble Ha miardgopme Moodle LlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «loHI'Y». Ilpu u3ydeHNN TUCHUITAHBI TPUMEHSIOTCS JIEKTPOHHOE O0y4YeHUE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYLIUH KOHTPOJb 3HAHWH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAaHHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEILHON pabOTHI.
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11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. UBanuneid, H. I1. ®usuka peaqbHBIX KPUCTALIOB : Yueld. mocodue st GU3. U XUM.
¢ax. yH-TOB, MAIIMHOCTPOUT. U METAJUTYPT. crell. By30B / Jlonenkwuii roc. yH-T. - Jloneuk : FOro-
Bocroxk, 1997. - 205 c.

2. VBanuueia, H. II. Pa3mepnbie >(QQexTsl B HAHOKPUCTAJUIMYECKUX MaTepuanax
[DneKTpOHHBIN pecypc] : A CTYIEHTOB, aCIIUPAHTOB, CIIEHUATU3UPYIOIINXCS 10 HAIPaBICHUIO
noarotoBku 030402 «pusuka» U CHEMUAIUCTOB B 00JIaCTH (DU3UKU KOHICHCHPOBAHHBIX CPE/,
Teopernueckoi puszuku u HanotexHojorui. / H. I1. UBanumein, C. B. Tepexos, B. M. FOpuenko
; TOY BIIO "JloHernkuii HanmwoHANbHBIN yHUBepcHUTET", DHU3NKO-TEXHUYECKUH (PaKyIbTET,
Kadenpa teopernueckoii puzuku u HaHOTEXHONOTHH. - J[loHenk : [JorHY, 2019. - DnexkTpoHHbIC
TeKcTOBbIC naHHbIe (1 daiin).

3. JIupmmn, M. M. ®usnka peanbHbIX KPUCTAIUIOB U HEYIIOPSAOYEHHBIX CUCTEM : H30D.
tp. / Y. M. JIndpumin ; AH CCCP, Un-T dpusudeckux mpobdiem. - Mocksa : Hayka, 1987. - 553 c.

4. Cupotus, 0. U. Ocuossl kpuctamiodusuku / FO. M. Cuportun, M. I1. lackonbckas. -
M. : Hayka, 1975. - 680 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

1. HanoTexHOJOTUY U CrelMadbHble MaTepuaibl: yuel. mocobue Ui CTyJACHTOB BY30B,
oOydaromuxcs 1mo HanpasieHuio noarotoBku 140140 - Texn. ¢usuka / 1O. I1. Connues, E. U.
[Tpsixun, C. A. Bonorxkanuna, A. I1. Ilerkosa ; mox pex. 0. I1. Connuesa. - Cankr-IlerepOypr:
Xumumzgat, 2009. — 334, [1] c.

2. Hanotexnonoruu: a30yka ans Bcex / H. C. Abpamuyk, C. M. Apnmomenko, A. H.
bapanos u ap.; mox pexn. FO. JI. TperpsikoBa. - 2-e uza. — Mocksa: ®usmatiut, 2009. — 365 c.

12. NHOOPMAIMOHHBIE PECYPCBI

1. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHass uH(popMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jgoctyma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrieueHus. — TeKCT: AJIEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexxum noctyma: s aBTOPH3OB.
MOJIB30BaTENe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: 2NEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucrema «JlaHb»: [caiT]. - URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
MOJIb30BaTese. — TEeKCT: JEKTPOHHBIMN.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenus: 01.09.2023). — Pexxum nocTyma: 1yisi aBTOPU30B.
nosb3oBaTenen. — TeKCT: JIeKTPOHHBIM.

6. Dy1eKTPOHHO-0ubInoTeuHast cuctema Jloul'Y: caiit / ®I'BOY BO «lonl ' V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JnocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AJIEKTPOHHBIE
JIOKYMEHTHI — JIJ1s1 TTosib3oBaTene JJonl'y.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/

10

8. Ouexktponnblii apxuB [doul'Y: pazgen caiitta / Hb Jounl'Y. — Tekcr:
anektponubii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum q0CTyIa: CBOOOIHBIIA.

13. IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (kopnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBnas nuuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark ams Beicimx y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD a1 ¢cBOGOHOTO MPOTPAMMHOTO 0OCCTICUCHHS ).


http://repo.donnu.ru/

