


Pabouas mporpaMma aucuuiuiiHel «@®u3sHka AedopMHPOBAHHBIX Cpel»
s odyuyaromuxcst o HanpaeieHuto noarotoku 03.03.02 ®uszuka (TIpoduis:
®duzuka), cocTaBjieHa Ha OCHOBaHMH @emepalbHOrO TOCYAapCTBEHHOTO
o0pa3oBaTeNbHOrO0 CTaHZapTa Bbicliero ofpa3oBaHHMs — OaxanaBpuar [0
HanpapneHuro noarotoBku 03.03.02 @usuka, YTBEPKIAEHHOIO MpPHKA30M
MuHHCcTepcTBa Haykd M Bbicluero obOpasoBaHus Poccuiickol ®enepauuu OT
07.08.2020 Ne 891 (c u3M. u nom.), Ilopsiaka opraHuzaliiid U OCYLIECTBIEHHS
oOpa3oBaTenbHONH NEITEeNBHOCTH IO 00pa3oBaTEIbHBIM IpPOTpaMMaM BBICIIETO
obpa3zoBaHus — TnporpaMMam OakajiaBpuara, IIporpaMmaM CHELHAJIHTETA,
nporpaMMaM MarkMCTpaTyphl, yTBEPXKISCHHOI0 NMpHka3oM MUHUCTepCcTBa HayKH U
BBICLIEero oOpa3oBanus Poccuiickoit @eneparuu ot 06 ampemnst 2021 r. Ne 245 (c
H3M. ¥ JOM.), B COOTBETCTBUU C Y4eOHBIM IIJIAHOM, YTBEPXXACHHBIM YUEHBIM
cosetoM OI'BOY BO «lonl'Y» mns Habopa 2024 rona.

PazpadoTuiik:

npocteccop Kapeapsl TEOPETHUECKOH

(H3HKH H HAHOTEXHOJIOTHIA,

KaH[.(pH3.-MaT.HayK H.I1. WBaunipin

PaGouas mnporpamMma yTBep:KIeHa Ha 3acefaunuu Kkadenpbl TeopeTHHecKoH ¢H3HKH H
HaHOTEXHOJIOTHH,
[Tpotokon ot 26.03.2024 r. Ne 16

3aBenytouinit kadeapoit A.T. Ilerpenko
COI''TACOBAHO:

Jexan (hH3HKO-TEXHHYECKOTO
bakynpTeTa C. A. @omenko
28.03.2024 r.

YuebHo-MeToaH4YecKas KOMHCCHS (PH3HKO-TEXHHYECKOro GaKybT
[Tpotokon ot 27.03.2024 r. Ne 2.
[Ipencenarens B. H. Kotenko

PykoBomuTent 0CHOBHOI1 MpodeccHOHATLHOH
00pazoBaTeNbHOI MporpaMMsbL:
KauauaaT GH3HKO-MaTeMaTHYECKHX HAayK A. B. besyc
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1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHON
IMPOI'PAMMBbI
1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE

U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JMCHUIUIMHBL TIpOrpamMMbl OakaiaBpuara: MaTeMaTHYeCKUH aHainu3, AHaIUTHYeCKas
reomeTpusi W JuHeWHas anreOpa. Teopus rpymm, OOmas M 3KCIepUMEHTalbHAs (U3KMKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2. JlucuuiuimHbl, KypcoBble pabOTHI W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JTUCIUTUTMHBL  HEOOXOIMMO Kak mpeamectByromee: CTpykTypooOpa3oBaHHE W SIBICHHS
nepeHoca B KpUCTaJUIaX U TOHKUX IJIeHKax, [I[pou3BoACTBEHHAs: IPEIIUITIOMHAs IPAKTHKA.

2. OIIMCAHHUE JUCHUIIVINHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanme mokasaTeins 3HaueHUE OKa3aTes

Hazpanue oOpa3oBaTenbHOIl mMporpaMmbl

03.03.02 ®duzuka (ITpodwis: Ousnka)

Iudp 1 Ha3BaHHE B COOTBETCTBUH C
y4eOHBIM IIJITAHOM

b1.B./IB.11.2 ®usuka neopMUpOBaHHBIX
cpen

Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl

BapuaruBHas yactb: BEIOOp 00y4aromerocs

KonandecTBO 3a4eTHERIX CANHUIL / Bcero 4acoB

2,5/90

2.2.  PacmpenereHne 9acoB 10 MeproaM 00ydeHUS
O0111ee KOJIMYECTBO YaCOB
o
= camocCTosI-
®opma | 9 o
> | € | mekum- | nmabopa- | MPakTH- | TEIBHOH dopma
00y4eHus 0 3 BCETO
8 | OHHBIX | TOpPHBIX | 4YecKHX | paboThI+ KOHTPOJISI
KOHTPOJIb
Ovynas 4 8 20 30 40 90 3a4er
3. HEJU JUCHUTIJIUHBI
[Tonydyenune yruyONeHHbIX 3HAHWW HABBIKOB M YMEHMH B 00macTu  (Qu3UKU

nehopMUpyeMBIX Cpe.

4.

KOMIIETEHIIU OBYYAIOIIETI'OCs, @®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS KOMIIOHEHTA OBPA30BATEJIBHOM IMPOT'PAMMBI, X
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

KOMHCTCHHI/II/I I/IH,Z[I/IKaTopLI

Pe3ynbpTaThl 00y4eHus

[1K-3.26.
Ucnonp3yer
METO/IbI
TEOPETHYECKOTO

IIK-3.

Cnoco0OeH mpoBOAWUTH U
YIOPABISATh
pe3ynbTaTaMu  Hay4YHBIX
HCCIICIOBaHUM u
OITBITHO-

OCHOBHBIC
MMPOBCACHU

AKCIIEPUMEHTAIBLHOTO
uccienoBanus B cdepe

[1K-3.26.1. 3HaeT coBpeMeHHOE
COCTOSTHUE U MPO0IeMbl GUBKUKH
nehopMUPYEMBIX CpefT

[1K-3.26.2. Ymeer pemathb
CMEIIaHHbIE 33/1a4l YCTOMYUBOCTH U
JTIUHAMUKA

n




KOHCTPYKTOPCKHX padoT | mpodeccHnoHaATbHOM I1K-3.26.3. Bnaneer MeTOoaMH
B M30paHHOW O00NacTH | ACSITEILHOCTH pacuera YIPYTO-TUIACTHICCKIX
AKCIEPUMEHTAIBHBIX U neopManuil pa3IMyHOrO BUJIA

(nrm) teopernueckux | I[1K-3.27. [1K-3.27.1. 3HaeT OCHOBHBIE pELICHUS
bu3nUecKux Hcnonbs3yer 3aJ1a4 TEOpUHU yIIPYTrOCTH U
WCCJICTIOBAHHIA C | cenualIu3upOBaHHBIC MIACTUYHOCTH

HIOMOIIIBIO COBPEMEHHOMN
npubopHOil 6a3bl (B TOM

3HaHUS B 00JIaCTH
¢usuku B chepe

[1K-3.27.2. YMeeT ucronbp30BaTh
CYILIECTBYIOIINE KOMITbIOTEPHBIC

qyucie CJI0KHOTO | mpodhecCHOHATBHOM IIPOrpaMMbl pacyeTa yCTOMYUBOCTH
¢du3ugeckoro JeSITeTbHOCTH KOHCTPYKIUN TIPU PA3THYHBIX THITAX
000pyT0BaHUS ) u nedopmanuit

UH(POPMALIMOHHBIX [1K-3.27.3. Biageet npuOInKeHHBIMA
TEXHOJIOTHIl C y4eToMm METOJIJaMU pacueTa ypaBHEHHS
OTEYECTBEHHOTO u PaBHOBECHSI U YCIIOBUS TJIACTUYHOCTH

3apy6e>I<Hor0 OIIBITA.

S. ITPOI'PAMMA JUCHUIIJIMHBI

HasBanue temnl

KpaTkoe conepxanue TeMbl (BOIPOCH! TEMBI)

Paznen 1. dusuka neopmMupoBaHHBIX Cpe

VYnpyras nepopmanus KpUCTaIOB Mexannueckoe  HampspkeHue.  Jledopmanus.
3aKoH INyka. Huarpamma nedopmanuu
KPHUCTAJLJIOB.

[Tnactrueckas nedopmanust KpuctauioB | TeHzop IIJJACTUYECKON nepopMmanum.
[Tnactuueckas aedopmanus CKOJIbXKEHHS.3aKOH
KPUTHYCCKOI'O CKaJIBIBAIOIICT O HAIPsPKCHUA.

TeopeTquCKa;I IIPOYHOCTDb KPHUCTAJIJIOB HAa CIABUT'.

JledexTsl B KpucTamiax

Tunsl nedexrtoB. Toueunsle nedexrsl. JInneitHbe
neeKTsl B KpUCTallIax.

OHeprus 00pa3oBaHUs AUCIOKAIMA. MeXaHU3MbI
Pa3MHOXEHHUSI JUCIOKAUhd M B3aUMOJACHCTBHE
MEXIy AUCIOoKanusMu. J[ByMepHbIe U 0ObEMHbIE
ne(eKThI.

JIBM>KeHUEe  JUCIIOKAIUi B
MOJIYIIPOBOTHUKAX.

MeTauiax u

Hedopmariust HAHOKPUCTAIUTAYECKHUX
MaTepuasoB

CtpyKTypa HaHOKPUCTAJUIMUECKHUX MaTepHaIIOB.
Jledopmanusi HAHOKPUCTAIIIIOB.

BricokoremneparypHas nepopmanus | [Tonzyuects kpucramioB. Buasl momnsyuectu.

KPHUCTAJIJIOB CBepXIUIaTUCYHOCTD. MexaHn3mbl
BBICOKOTEMIIEPATYpPHOI nedopmanuu
KPHUCTAJIJIOB.

BeicokoTemmepaTypHas nedopMmanus | Bunpl  kommo3unuoHHbIX — MarepuanoB. BT/l

KOMIO3UIIMOHHBIX MaTEpUAJIOB KOMIIO3HUTOB.

Pa3pymenue kpucramion Hapymenne CIUIOIIHOCTH KpHCTaJLIa.

MexaHHu3MbI 3apOKACHUA TPCUIUMH U 1TOP. Bsskoe

U XpymnKoe pa3pylieHue. Y CTalloCTHOE
paspyuienue. J{oaroBeqyHOCTb.
Bricokonpounsie U mactTuubbie | [lyTh  TOBBIIEHHST  NPOYHOCTH — MarepHala.
KpHCTabl. DpakTalibl @pakTalibHbIE  CTPYKTYpPhl.  AJanTUpyrolue
MaTepHuabl.

MexaHn4eckre CBOMCTBA KPUCTAIIIIOB

TBep}IOCTB MaTCprajlIoB U METOJZbI €€ U3MCPCHUS.
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HcnpiTanuss Ha TON3y4ecTh, YCTAJIOCTh, YAAp.
HccnenoBanue TOHKOM CTPYKTYpPbl KPUCTAJLIOB.

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHus — ounas, Kypc — 4, cemectp — 8
HaunmenoBanus pa3zienoB 1 TeM Komrriectso acos
Jlexn. | Jlabop. | Ilpakr. | CPC | Bcero
Paznen 1. ®usuka neopMupoBaHHBIX CpeJl 20 30 40 90
Yupyras nedpopmarysi KpUCTauIoB 2 3 5 10
[TnacTudeckas nedopmaius KpUCTaaIoB 2 3 5 10
JedexTtsl B kpucTamiax 2 3 5 10
Hedbopmarius HaHOKPUCTAIUTHYECKUX 2 3 5 10
MaTepHaioB
BricokoremneparypHas nedopmarnus 2 3 5 10
KPHUCTAJJIOB
BricokoTemmieparypHast nedopmanus 2 3 5 10
KOMITO3UITMOHHBIX MaTEPUAJIOB
Paspymienne kpucraiios 2 3 5 10
BBICOKOTTPOYHBIC ¥ IJIACTUYHBIC KPUCTAILIBI. 3 4 3 10
Dpaxransl
MexaHn4ecKHue CBOKMCTBA KPUCTAIIIIOB 3 5 2 10
HNTOI'O [10 KOMITIOHEHTY OIIOII 20 30 40 90
7. O EHOYHBIE MATEPHUAJIBI (CPEACTBA) 1JISA TEKYHIETI'O KOHTPOJISA

7.1

YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA

KoHnTpoJsbHbIe BONPOCHI

Pazgen 1

MexaHnueckoe HalpsKEHHE.

Hedbopmarrusi.

3axoH ['yka.

Huarpamma nedopMaiiuu KpUCTaLIOB.

Ten3op miactudeckoit aedopmaruu.
[TnacTuyeckas nedopmaius CKOJIbKEHUS.

3aKOH KPUTUYECKOTO CKAJIBIBAIOIIETO HAIIPSKCHHUS.
Teopernyeckas MPOYHOCTH KPUCTAIIIOB HA CJIBUT.
Tune! nedexTos.

. Toueunbie nedexTo.

. JIuneitaple neeKTh B KpUCTAILIAX.

. DHeprus 00pa3oBaHUs AUCTOKAIIHHA.

. MexaHn3Mbl pa3MHOKEHUS TUCIOKAMH U B3aUMOACHCTBUE MEXAY AUCIOKALUAMHU.
. IByMepHbIe U 00bEMHBIE 1€(DEKTHI.

. JIBM>KEHHE AMCIOKAUI B METajulax U MOJIYIPOBOJIHUKAX.
. CTpyKTypa HaHOKPUCTAJUIMYECKHUX MaTepUaIOB.

. Hedhopmariyst HAHOKPUCTAIUIOB.

. [lon3y4decTs KpUCTAILIOB.

. Buael nonsyuecru.

. CBepXIIaTUCYHOCTD.
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21. MexaHu3Mbl BEICOKOTEMIIEPATYPHOU ehopmMaIini KpUcTaioB.

7.2. Tempbl 1a00paTOPHBIX padoT:
— Meronuka NpUroTOBICHUS NUTHU(OB I MeTaIOrpadhuIecKUX UCCIeJOBaHUH.

- MGTOI[I/IKa TPaBJICHHUA MCTAJUIMICCKUX 06p33L[0B.
— OcBocHue MCTOAUKHU UBMCPCHUA MUKPOTBCPAOCTU MCTAINIMICCKUX 06pa3u0B.
— Pentrenosckuii MCTO OLICHKHU BEJIMYUHBI MaKpPO — MUKPOHAITPSXKCHUA B TBEPABIX TCJIAX.

— MeTo MOBBINIEHUS U3HOCOCTOMKOCTH MaTepUaioB. XHMHKO-TEPMHUYECKass 00paboTKa
obpasnoB (Fe, MOBEpXHOCTHOE JIETUPOBAaHUE) B Ta30BOM cpeae (a30TUpPOBaAHUE,
LEMEHTALIHS).

KonTponbHast paboTa 10 IpPOBEpKE TEOPETUUECKUX 3HAHMM — IO BCEM TEMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACHHPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO0mast olleHKa 3HaHHWM O0YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs 1o 100-6amnbHoi
IIKAJI€ HMCXOJNs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-ydcOHas
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBITIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTh BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYKIEHHUHU TEKYIIero u
MPOMICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

8.1. Cemectp 8

Howmepa paznenos Buast padot Maxcnmaibioe
KOJIMYECTBO 0aJlsIOB
OpraHu3anoHHO-y4eOHas padoTa B ayIUTOPUH 20
CamocTrosTenpHas padora 10
1 JlaGoparopHas paboTa 10
KonTtponpHast paboTa 110 TEOPETHIECKOMY 20
Marepuany
NTOT'O 60
3ayer 40
OO01muii UTOT 3a CEMECTp 100

CooTBeTCcTBHE 0AIIIOB OILICHKC

KoMiaectBo Gamion Or1teHKa 110 IITHOAJUIFHOM IIKajie
s 100 ECTS | Dxzamen, nudpepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YJIOBJICTBOPUTEIIEHO 3QUTCHO
60-69 E 3a4TEHO
3559 FX HEYJIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3a4TEHO
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9. OBECIIEYHEHHME OBPA30OBATEJIbBHOI'O NTPOLUECCA JJIs JINL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

B xone peanuzanuu JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOIHUTEIbHbIE METOAbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek Oo(QOpMIISIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JAOCTYIIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B MHChMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKIMu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOOUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeAeHUST  NMPOMEXKYTOUHOH  aTTecTaluu  JIs  OOydarommxcs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIF30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHIA.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUYEHHBIM HMIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJIBHO-TEXHUYECKOE OBECIMEYEHHME YYEBHOT' O
MPOLIECCA

VYuebuble 3aHATHSA mnpoBoaarcs B 4 ywyeOHoMm kopmyce Jlonl'Y (r. [loneuk, mp.
Tearpanbubiii, 13). Jlns mnpoBeaeHus 1abOpPAaTOPHBIX 3aHATUNA Tpebyercs ayauTopus,
00OpyIOBaHHAsT MENOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEIMUHBIA HPOEKTOP U HKpaH,
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HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYACHTOB, pabouee MECTO MPENoaaBaTelisi, BHIXOI B
WHTepHeT — MPOBOAHOM WK ¢ UCob3oBaHHeM Wi-Fi.

Jlis caMocTOSITeNIbHOM paboOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPe/CTaBIeHHOEe B Y4eOHO-METOIUYECKOM KaOWHeTe
Kaeapsl TEOPETUUECKO (PU3UKN U HAHOTEXHOJIOTHN (ayn.256).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
OI'BOY BO «loHI'Y». Ilpn m3ydeHHH AUCIUILIMHBI TPUMEHSIOTCS JICKTPOHHOE O0Yy4YeHHE U
JTUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHMUK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEIILHON paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Urnarenko, I1. . ®u3nka NpoYHOCTH U TIACTUYHOCTH KPUCTAILIOB : y4e0. mocoodue /
I1. . Urnarenxo, H. I1. UBanuneis ; Jonen. nau. yH-1. - oneuk : JlouHY, 2005. - 277 c.

2. Tlammuckas, E. I'. ®wusuka nepopMupoBaHHBIX cpen : ydeOHOe mocoOue Juis
ctyneHToB crneunaabHocTu 03.03.02 "duzuka" / E. I'. [Tamuuckas, B. H. Baproxun ; [OY BIIO
JloHeUKkWii HAaMOHANBHBIA  yHHBEpcUTeT, Dusnuko-rexuumueckuii ¢akymnprer, Kadenpa
TeopeTudeckoi (pu3uku u HaHoTexHonorui. - Jlonenk : OV BIIO «louHY», 2017. - 173 c.

3. Urnarenko, II. M. PentreHorpadus peanbHBIX KpPUCTALIOB @ Yueb. mocobOue uist
CTYJEHTOB CTaplil. KypcoB (u3. U XuM. pak. yH-TOB, TEXH. YH-TOB U JAp. BY30B, CIiell. B 001. Qus.
matepuanoBenenus / [1.W. Urnarenxo, H.I1. MBanumpin ; Jlonemn. roc. yu-T. - lonenxk : Joul'VY,
2000. - 327 c.

4. T'yces, A. U. Hanokpucramueckue matepuaisl / A. U. I'yces, A. A. Pemnens. - M. :
Hayxka, 2001. - 223 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

1. Opnos, A. H. BBenenue B Teoputo JeeKkToB B KpHcTamiax : y4deO. mocobue Juis
CTYJIEHTOB BY30B, oOydaromuxcs no crnenuanbHocTH "®dusmka meramios" / A. H. Opinos. -
Mockea : Beicm. mik., 1983. - 144 c.
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1. Hauunonanbuas 3JIEKTPOHHAas OndmMoTexa (H3B): dbenepanpHas
rocyaapcTBeHHass uHpopMaimonHnas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas Oudnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pexum moctymna: cBOOOIHbIH, moanmucka. HeoOxoauma ycTaHOBKa MPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caifit. — Mocksa, 2000- . —
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3. Hayunas osnextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanms
«OTkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.
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nojb3oBaTesen. — TekcT: 2JIeKTPOHHBI.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.
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Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIN. — TEeKCT: 2JIEKTPOHHBIH.

7. JJekTpoHHbI katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, AIIEKTPOHHBIE
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13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas maunensus oY Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark 11st BBICIINX Y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuenszuun GPL, Apache,
BSD nnst cB0O0AHOTO IPOrpaMMHOTO 0OeCTIeUeHUS).
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