


PaGouas nporpamma pucuumnuHsl «KpHeTamiogH3nKa, TeOpHA H
MeTOAbl CTPYKTYPHOrO aHajau3a» /Ul oO0y4aloluuxcsi 10 HallpaBjieHHIO
noaroroBkd 03.03.02 ®dusmuka (Ilpoduns: ®usmka), cocraBieHa Ha OCHOBaHHH
@DepepanbHOrO0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOrO CTaHAapTa  BBICLIETO
oOpa3zoBaHus — OakajaBpuaT o HampapieHuio noarotroBku 03.03.02 Pusuka,
YyTBEPXKACHHOIO IpHKa3oM MHUHHCTepCTBA HayKH M BBICIIETO 0Opa3OBaHHsA
Poccutickoit ®enepauunu ot 07.08.2020 Ne 891 (c usm. u nom.), Ilopsnka
opraHuzallMM W  OCYLUECTBIEHHS  o0Opa3oBaTeNbHOH  OEATENBHOCTH IO
obpa3oBaTenbHBIM [pOTpaMMaM  Bbiciero oOpa3oBaHHA — IporpamMmam
OaxkanaBpHaTa, IporpaMMamM CHeHHaludTeTa, MOporpaMMaM  MarucTpaTypbl,
YTBEPXKAEHHOrO IIpUKa3oM MHUHUCTEPCTBA HAYKU M BBICIIETO 00pa3oBaHM:d
Poccuiickoit ®@enepanuu or 06 ampens 2021 r. Ne 245 (c u3M. U Jom.), B
COOTBETCTBUH C yUeOHBIM IIJITAHOM, YTBEPXXIEHHBIM YueHbpIM coBeToM GI'BOY BO
«onl"Y» nns nabopa 2024 rona.

PazpadoTunk:

npogeccop Kadeapbl TEOPETHYECKOH

(H3HKH H HAHOTEXHOJIOTHiA,

Kanj.(u3.-Mar.HayK H.I1. MBauuusin

PaBouas mnporpamma yTBepxJIeHa Ha 3aceiaHuH Kadeapbl TEOPeTHYECKOH QU3HKH U
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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.  JlucuuruiMHbI, KypcoBble paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHUE JTaHHOUN
JTUCIUTUTMHBL ~ HEOOXOIMMO  Kak  MNpEIIeCTBYIOIIee:  DJIEKTPOHHAsT  MHUKPOCKOIHUS |
peHTreHorpadus Mmarepuayion, [[pon3BoACTBeHHAS: IPEAIUIIIOMHAS IPAKTHKA.

2. ONNMCAHHUE JUCHUITIJIUHBI
2.1.  OOmas xapakTepucTUKa
HanmenoBanue nokasarest 3HaYeHNE TIOKA3aTesI
HasBanue oO6pazoBatesbHON MTPOrpaMMbl 03.03.02 ®uzuka (ITpodwis: Gusnka)
Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B./IB.2.2 Kpucramiodusuka, Teopus u
y4eOHBIM IIJIAHOM METOJIbl CTPYKTYPHOTO aHAJIN3a
Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl BapuatuBHas yacTh: BbIOOp 0Oy4arolerocs
KosimdyecTBo 3a4eTHBIX eUHUIL / BCEr0 4acoB 6/216
2.2.  PacmpenereHne 9acoB 10 MeproaM 00ydeHUS
O0111ee KOJIMYECTBO YaCOB
@ o | B caMocCTosi-
opma 2| @ o
> | € | mekum- | nmabopa- | MPakTH- | TEIBHOH dopma
00y4eHus 0 3 BCETO
8 | OHHBIX | TOpPHBIX | 4YecKHX | paboThI+ KOHTPOJISI
KOHTPOJITb
Ovynas 3 5 34 17 57 108 3a4er
OuHas 3 6 32 48 28 108 9K3aMeH
Ounas, Bcero 66 65 85 216
3. HEJU JUCHOUIJINHDBI

®opmupoBaHue (QpyHIAMEHTAIBHBIX MpEACTAaBIEHUH 00 aTOMHOH CTPYKType H
CUMMETPUU HACAIBHBIX KPUCTAUIOB, a TaKKE€ O CBA3U CHUMMETPUM KPHUCTAUIOB C HX

CBOMCTBAMH.

4.

KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE

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

Komnerenun WHnukaTopsl

Pesynbrarel 00yueHus

[1K-3 Criocoben [1K-3.7.
IPOBOIUTH U YIIPABIIATh
pe3yJibTaTaMK Hay4qHbBIX

HUCCIEeNOBaHUN U

HAaBBbIKW PCIICHUA

[Ipumensier ymenus n

MPAKTUYCCKUX 3a1a4 C

[1K-3.7.1. 3naer ¢yHIaMeHTalbHbIE

TIOHSATHS, TEPMHUHOJIOTHIO
KPUCTAIITO(PU3UKI "
KPUCTAJJIOXUMUH.




OIIBITHO- MPUMEHEHUEM I1K-3.7.2. Ymeer MPUMEHSTH
KOHCTPYKTOPCKUX paboT | IpOCTPaHCTBEHHON OCHOBHBIE ~ METOJbl  UCCIIEIOBaHHS
B n30paHHOM o0nactu CUMMETpUHU CTPYKTYpPBI KPUCTAILIIOB.
AKCIEPUMEHTAJIbHBIX U | KPUCTAIIIMYECKUX I1K-3.7.3. Brnaneer METOIaMHU
(uM) TEOpETUYECKUX CTPYKTYp, GUZHUECKUX onpezeneHus KauyeCTBEHHOTO
duznecKux TEH30pOB. ¢da3oBoro cocraBa MarepHajoB IO
HUCCIIENOBAHUHN C AJIEKTPOHHOU TG paKIIMOHHON
IIOMOILBI0 COBPEMEHHOU KapTUHE
npuOOpHOH 6a3bl (B TOM
YHCIIE CII0KHOTO
bu3HIecKoro I1K-3.8. ITK-3.8.1. 3HaeT COBPEMEHHBIE
0o0opyaoBaHus) U Hcnonb3yer MeToAbl  00paboTKH, aHamu3a W
MH(pOPMaLMOHHBIX COBpPEMEHHBIE METO/IbI cUHTe3a (pu3nyeckoi HHpopMauu
TEXHOJIOTH ¢ yueToM 00paboTKH, aHaIH3a U IIK-3.8.2.  VYmeer pabortatb cC
OTEUYECTBEHHOIO U cuHTe3a PU3NYECKOM ¢buznueckuM 000pyI0BaHUEM
3apyOeKHOTO OTIBITA uHpopmaluu B I1K-3.8.3. Bianeer HaBBIKAMU
n30paHHO# o0nacTu aHanM3a  pe3yJbTaToB HAyYHBIX
bu3IIECKUX HCCIIEIOBAHU I
HUCCIEeq0OBaHUN

o. IMPOI'PAMMA JUCHUIIJINHBI

HazBanue temsl

Kpatkoe cogepxanrie TeMbl (BOIPOCHI TEMBI)

Paznen 1. Kpucrammorpadus

OCHOBHBIE TIOHATHS O KpUCTAJIIaX.
[Tpenmet kpuctamiorpaduu u ero cBs3b
C APYTMMH HayKaMHU.

OCHOBHBIE TIOHATHS O KpUCTAJIIaX.
Kpucrannuueckue u amopHble Tena.
3apokJeHNe U POCT KPUCTAIUIOB. MOHO U
MOJIMKPUCTAILIIBI, TEKCTYypa. MneanbHbie n
peanbHbIe KpUcTAIIbl. CTpOEHUE KPUCTAIOB U
UX BaXHenmme ceorcrsa. [Ipeamer
KpUCTAJUIOTpa(Uu U €0 CBA3b C IPYTUMH
HayKaMH.

I'oHnOMeTpHS U IPOEKTUPOBAHKE
KPHUCTANIOB. DMIIUPUYECKHE 3aKOHBI
KpucTtaymorpaduu. 3aKoH MOCTOSHCTBA
JIBYTPaHHBIX Y3JI0B B KpUCTAJLIAX.

I'oHnoMeTpuss ¥ NPOEKTUPOBAHUE KPUCTAILIOB.
OMIUpUYECKHE 3aKOHbI KpUcTayuiorpaduu. 3akoH
IIOCTOSIHCTBA JABYI'PAHHBIX Y3JI0B B KPHUCTAJUIAX.
IIpukiagHele W OTpa)kaTeNbHbIE T'OHHOMETPHI.
VYpaBuenue Bynbda-bparros. 3akoH nensix yucesn
B KpHCTaJLIax. IIpumeHeHue METO/I0B
PEHTIE€HOCTPYKTYPHOI'O aHaJIn3a JUIS
MCCIICIOBAHMSI KPUCTAJUNINYECKUX TEI

BHemHsAs cuMMeTpHs KpUCTAIUIOB.
[TousiTHE O CUMMETpHH.

Buemnsis cummerpust kpuctamioB. [lonsitue o
CHUMMETPHUHU. DJIEMEHThl BHEIIHEW CHUMMETPUU:
IUIOCKOCTb, 0Ch, LHEHTP CUMMETpPHHU.
JlokazaTenbCTBO CyIIIECTBOBAHUS oceit
cummerpuu 1,2,3.4 u 6-ro nopsakoB. 3epKaibHO-
MMOBOPOTHBIE M WHBEPCHOHHBIE OCH CHMMETPHHU.
Cli0)K€HUE 3JIEMEHTOB CUMMETPHUH.

Krnaccer CUMMCTPUHU, CHHT'OHUH.

Knaccet cummerpum, cunronuu. BeiBong 32
KIIACCOB  CHUMMETPUM M HUX  O00O3HAYCHUS.
Cucremaruka KJIaCCOB CUMMETPHUH o




CHUHTOHHUSIM. [Tonsarue MPOCTOM dhopmbl
Kpuctamia. 47 npoctsl HOpM pa3HbIX CHHTOHUIA.

[IpocTpaHcTBEeHHas peleTKa.

[lpoctpancTtBennas  pemerka.  OmnpeneneHue
IIPOCTPAHCTBEHHOW PELIETKH, Y3JIbl, Y3JIOBbIE
pSIIBI U Y3JIOBBIE CETKH. DJIEMEHTapHas sderKa.
bazuc pemerku. O0bEM 3IEMEHTAPHOU SUEHKU.
[IpeoOpa3oBaHre KOOPIMHAT.

Kpucrannorpadudeckas CHMBOJIHKA.

Kpucrannorpapuueckas CHUMBOJIUKA.
Kpucramnorpapuyeckue WHJICKCBI Y3JIOB,
y3J10BBIX IPSIMBIX, IJI0CKOCTEN B

MPOCTPaHCTBEHHOM perreTke. CeMecTBO MPsIMbIX
n mockocrer. Ilapamerper Belicca m mHIOEKCHI
Muinepa. CuMBOJIBI IUIOCKOCTEH. TpaHcisanum,
nepuos UJICHTUYHOCTH, MEXIIJIOCKOCTHBIE
paccTostHUs, 30HBI IUIOCKOCTEH. 3aKOH 30H.
OCHOBHBIE KpUCTAJUIOTpApUUECKUE TUIOCKOCTH
KPUCTAJIJIOB KyOMYECKOW CHHTOHUMU.

OcHOBHBIE KpHCTaIOrpaduIecKue
COOTHOILICHUSI.

OcHoBHbIE KpHUcTaorpadpuyeckue
cooTHowmeHuss. OnpeneneHne CUMBOJIOB I'paHed
0 MeToy KOCHHYCOB. OrpeneneHre CUMBOJIOB
HanpasieHud.  CBsA3p  MeXAy  CHMBOJAMH
IUIOCKOCTEN M HalpaBlIeHUH B KpUCTaiax
KBagpatuunelie GopMbl.

NuauuupoBanue kpuctamioB. [Tonstue
00 UHIMIIUPOBAHUMU.

NumuuupoBanne  kpuctaioB. Ilonsarue 00
WHIALUPOBaHUU. MHIMUMpOBaHME KPHUCTAJIOB
KyOuueckoi CHHTOHMHU. NununupoBanue
KPUCTAJUIOB TE€KCAarOHAJIbHOM W TPUTOHAJIBHON
CHHIOHUM. YeTBEPTHIM UHAEKC B FEKCArOHAIbHOMN
cucreme. [lepecTtaHoBKa HHAEKCOB TJIOCKOCTEN

BHyTpeHHsAs CUMMETpHUs KPUCTAIIOB.

BHyTpeHHs1 CUMMETpUSl KPUCTAIIOB. DJIEMEHTHI
BHYTpPEHHEN CUMMETPUU KPUCTAJUIOB. 14 pemeTok
bpass. ®enopoBckue NPOCTPAaHCTBEHHBIE TPYIIIILI,
IIPUMEPBI MPOCTEUIINX TPYI.

ObparHas penrerka. Bextop o6paTHOi
pEIIeTKH.

OO0partHas pemietka. BekTop oOpaTHON perieTku.
CBoiicTBa paanyc-BEKTOpa OOpaTHOM pEeLIeTKH.
CaoiicTBa npsimoii 1 oOpaTHOU pemeTku. Oobem
STUEHKU OOpaTHOM pemieTku, pasmep u dopma ee
y3n0B. IlocTtpoeHne oOpaTHOW pemeTkd 1o
npsiMoii pemietke kpuctauia. Cdepa IBanbaa.

Kpucranmnoxumus.

Kpucramnoxumus. KoopauHanvoHHoe dYHCIO U
OTIpeNieIeHne XUMHYECKOW (HOopMyInsl KpHCTaia
NaCl. CrpykTypa pealbHBIX  KPHCTAJUIOB.
[InoTHBIE 1IApOBBIE YHAKOBKH, KO3 UIMEHT
ynakoBKH. JleheKThl yImakoBKH.

Poct kpucramnos. Kpucramnusamusi.

Pocr KPHUCTAJUIOB. Kpucramnumzanus.
Ob6pa3zoBanue 3apozpimeld. Kpucrammuzamms wus
napoBoil u oxuaAkod Qaspl. TurenbHble U
Oe3TurenpHbIC METO/IbI BBIPALBAHUS
MOHOKPUCTAJUIOB.  MeToa  30HHOW  IUIaBKH.
ONUTaKCHSL.

IIpruMmeneHne MeTona CBETOBOM

ITpruMmeneHne meToga CBETOBOM MUKPOCKOITHH TSI




MUKPOCKOIIMU I UCCIIEI0OBAHUS
CTPYKTYPHBIX XapaKTEPUCTUK TBEPIBIX
Tell.

UCCIIC/IOBAHHUSI ~ CTPYKTYPHBIX  XapaKTEPUCTHK
TBepAbIX Tel. CyTh W BO3MOXHOCTH METOJA.
Mertonuka mpuroroBiieHHs nUMGOB M HX
TpaBineHue. OueHka paszmepa 3epHa. Cranu u
qyryHbl. MapKHpOBKa.

Pa3znen 2. PeHTreHOCTpyKTYpHBIN aHaIn3
KpPHUCTaJJIOB

®u3KKa PEHTTEHOBCKUX JIyYEH.
Pentrenorexunka

[Ipupona peHTreHOBCKHX Jiydel. PeHTreHoBckue
TpyOKH, anmnaparsl, Ipyrue VCTOYHUKU
PEHTIC€HOBCKOIO W3ydeHus. HenpepblBHBIN U
XapaKTePUCTUUECKUN PEHTIE€HOBCKHE CIEKTPBI.
®opmyna Bynsda-bparros.

Perucrpanuss pEeHITEHOBCKUX JIy4ell H
MU3MEpPEHUE UX UHTECHCUBHOCTH

dotorpaduuecknii, MOHU3ALMMOHHBI M Jpyrue

METOIbI perucTpaum PEHTI€HOBCKOTO
U3ITydeHUS. Koaddurnment ocIabJIeHUSI.
B3aumoeiicTBe PEHTIEHOBCKOTO H3IYYCHHS C
BCIIECTBOM.  PEHTICHOBCKHE  KaMephbl,  HX

koHcTpyKuuu u npumenenue (PK/, PKY, KPOC,
PKCO, PKB). 3ammra  OT peHTI€HOBCKOIO
U3ITy4EHUS.

Mertoubl PEHTT€HOCTPYKTYPHOTO
aHanusa

Meron Jlays, ero mnpumeneHue. ['eomerpus

uHTEp(PEepeHIIMOHHOM KapTUHBI. MeTo | BpalieHus

MoHOKpucTayuia. OcHOBa  MeToja.  DTarbl

pacunpoBKU aTOMHOM CTPYKTYPBl KPHCTAJUIOB.

Meron mnopomkoB (modukpuctamioB). OCHOBBI

METOo/1A:

- TEXHHUKA TOJy4YE€HUsI pEHTI€HOTPaMM;

- Ipsimasi, o0paTHas, aCCUMETPUYHAS ChEMKU;

- TUTIBI ¥ IPUMEHEHHUE PEHTTC€HOBCKUX KaMep st

METO0/1a MOPOILIKOB;

- IPUMEP U PacueT MOPOIIKOBBIX PEHTI€HOTPaMM;

- WHJIWLHMPOBAHUE MOPOUIKOBBIX PEHTIE€HOTPaMM
KPHUCTAJUIOB BBICHIEN U CPEIHUX CUHTOHUN;

- PEHTI€HOBCKHE TU(GPaKTOMETPHI JUTSt
HCCTIe0BaHUS MOJIMKPUCTATHIECKUX
MarepuaoB.

Meroasl u anmaparypa JUisl  OTpeleIeHUs
OCHOBHOM XapaKTEPUCTUKH BELIECTBA — IEPUOAA
PEIIeTKY.

Pentrenorpaduyeckoe onpezeeHue
BHYTPEHHUX HaIPsDKEHUN B MeTallax

OHpeIICJ'ICHI/IC MaKpOHaHpﬂ)KCHHﬁ. Onpe,ueneHHe

MUKPOHAIPSKEHU . Bun T pakIuOHHON
KapTUHBl 110 MakpOo- M MUKPOHAIIPSOHKEHUSM B
MeTaJlIax. Onpenenenne JUHAMHAYECKUX
UCKa)KCHUI u XapaKTEepUCTUYECKOMN

TeMriepaTypbl. @U3HMYECKUN CMBICI TEMIIEPATYPHI
JleOas.

[IpakTHueckuii  pEHTI€HOCTPYKTYPHBIN
aHau3

KauectBeHHbIl (bazoBbIif aHaJIN3.
KonnuecTBeHHBIN (ba3oBbIit aHamuus.
PentrenocnexTpaabHBIN aHATN3; 1ePEKTOCKOIHUS.
PenTreHoanains  TBEpABIX  pacTBOpPOB:  a)

OIMPCACIICHUC KOHIOCHTpalun yriepoaa B




MapTEHCUTE.
IIpumeHeHue npocBeumnBarouieil | Ycrpoiictso OM, OCHOBHBIE Y3JIbI H Ux
3JIEKTPOHHOU MHKPOCKOIIHH U1 | Ha3HadyeHue. Xona jgyded B OM. Pazpemaromias

U3y4eHUsl CTPYKTYpbl  METAJIOB
CILJIaBOB

n

crocoOHocTh Metoa. OrnpenencHue yBeIUUEHUS
OM. Judpakums u MUKPOIU(DPaKIIHS.
Onpeznenenue MOCTOSIHHON mpubopa. Perumku u
ux Kiaccuduranus. MeToauka NPUTOTOBICHUS
OJTHOCTYIIEHYATBIX M JIByXCTYNECHUYATHIX PEILIHUK.
Meronsl snekTpoHOrpaduu M €ro HpUMEHEHHE.
HccnenoBanne  CTPYKTYpPbl — AMHUTAKCHAIBHBIX
IUICHOK C TPUMEHEHHEM METOIOB JJICKTPOHHON
MUKPOCKOIIHUH U JIEKTpoHOrpadun

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. dopma oOydeHHs — OuHas, Kypc — 3, ceMecTp — 5

HawnmenoBaHus pa3zienoB u TeM Koumrriectso Hacos
Jlexu. | Jla6op. | Ilpakr. | CPC | Bcero

Paznen 1. Kpucrammorpadus 34 17 57 108
OcHoBHble NIOHATHA 0 KpucTamiax. [Ipenmer 2 1 4 7
KpHCTAJUIOrpaduu U €ro CBSI3b C APYTUMH
HayKaMHU.
['oHMOMeTpHS U TPOCKTUPOBAHHE 2 1 4 7
KPHUCTAIOB. DMITUPUUYECKHIE 3aKOHBI
KpucTamiorpaduu. 3aKoH HOCTOSIHCTBA
JIBYTPaHHBIX Y3JI0B B KPUCTAILIAX.
Bremnsas cummerpus kpuctaiuios. [lonarue 2 1 4 7
0 CHMMETPHH.
Kiaccel CMMMETpUN, CHHTOHHH. 2 1 4 7
ITpocTpaHCTBEHHAs pelIETKA. 2 1 4 7
Kpucrannorpaduueckas cuMBoIJIHKa. 3 2 4 7
OcHOBHBIE KpHcTaIorpadpuiecKre 3 2 4 9
COOTHOIIICHHUSI.
WuaunupoBanue kpuctamio. [loustue o6 3 2 4 9
VH/INITUPOBAHHH.
BHyTpeHHsIs CHUMMETpPHsI KPUCTAJLIOB. 3 2 4 9
OGparnas pemretka. Bektop o6patHoii 3 1 4 8
PELIETKH.
Kpucrammoxumus. 3 1 6 10
Poct kpucramnos. Kpucrammm3sarms. 3 1 6 10
ITpumeHeHne MeTo1a CBETOBOM MUKPOCKOIIUHU 3 1 5 9
JUTSL UCCIIEIOBAHUS CTPYKTYPHBIX
XapaKTEPUCTHK TBEPBIX Tell.
NTOI'O 3A CEMECTP 34 17 57 108
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6.2. ®opma oOydeHus — o4Has, Kypc — 3, cemecTp — 6

KosnuectBo yacos
Jlexn. | Jlabop. | Ilpakr. | CPC | Bcero

HanmenoBanmus Pa3aciioB 1 TCM

Paznen 2. PeHTreHOCTpYKTYpHBIN aHAIIN3 32 48 28 108
KPHCTAJJIOB

OwusmnKa peHTTeHOBCKUX JTY4eH. 5 8 5 18
PenTrenorexnuka

Perucrpanusi  peHTTEHOBCKUX  Jy4ed W 5 8 5 18
U3MEPEHUE UX MHTEHCHUBHOCTHU

MeToap! peHTTEHOCTPYKTYPHOTO aHAJIN3a 5 8 5 18
Pentrenorpaduueckoe onpeneneHue 5 8 5 18
BHYTPEHHUX HANPSHKCHUH B METaJIax

[IpakTHueckuii peHTTeHOCTPYKTYPHBIN 6 8 4 18
aHaIu3

[IpumeneHue MpocBeYMBaIOIIEH 6 8 4 18
AIIEKTPOHHON MHUKPOCKOITUH [T U3yUCHHSI

CTPYKTYPbI METAJIJIOB U CILJIABOB

NTOI'O 3A CEMECTP 32 48 28 108
HNTOI'O [10 KOMITIOHEHTY OIIOII 66 65 85 216

7.

OLIEHOYHBIE MATEPUAJIBI (CPEJCTBA) JUISI TEKYIIETO KOHTPOJIS
YCNEBAEMOCTH, IPOMEXYTOUYHOM ATTECTALIUU

7.1.  KoHTpoJbHBIE BONPOCHI
Paznen 1
1. OcHOBHBIE 3IEKTPUUECKUE XaPAKTEPUCTUKU TPYOOK U UX POJIb.
2. Knaccugukanus peHTTeHOBCKUX TPYOOK M UX CTaHJapTHbIE 0003HAYEHUS.
3. Ha3HaueHne pEeHTreHOBCKHX almnaparoB [UIsl PEHTIE€HOCTPYKTYPHOTO aHalIM3a U HX
THUIIBIL.
4. B uem COCTOAT NPUHLMIMAIBHBIE pa3Iu4Ms B PETUCTPALUU PEHTTEHOTpaMM U
nudpaxTorpamMm?
5. Kak nogo6path pexxuM cbeMKu?
6. UeM pyKOBOJCTBYIOTCSI NpPH BBIOOpPE H3JIyUYEHHS NPU CHEMKH IOJHUKPUCTAIIIOB IO
METOJy MOpOIIKa?
7. 300pa3uTh 1 NOSICHUTH CXEMY MOJIYUYEHHUS] pEHTI€HOTpaMM MOJIUMKPHUCTAILIA.
8. IlepeuncnuTe M OOBACHUTH (DAKTOPBI, BIMSIONIME HAa WHTEHCUBHOCTh JIMHUIM
PEHTT€HOTPaMMBl.
9. Kakue ¢axTsl BIUAIOT HA YyBCTBUTEIBHOCTh METOa?
10. KakoBa posib MHTEHCUBHOCTH JU(PPAKIIMOHHBIX MaKCUMYMOB B (ha30BOM aHanuze?
11. Yo 03HaYaeT «IIpeU3NOHHOE» ONPEAEIICHNE IEPUOA PEIIETKH?
12. KakuM myTeM J0CTUraeTcsl Ipeu3uOHHOCTh ONPEAECICHUS MEPHO/Ia PEIIETKU?
13. B xakoMm ciyyae Ha MPaKTHUKE LielecooOpa3zHee MCIONb30BaTh TOT MM MHOM METO[
ONPEACIICHUS TEPUOJIA PEIIETKH?
14. JIns dero mpoBOAAT HKCTPANOJLSIIMIO IEpHOAAa PELIETKH Ha yroja paBHbIM 90
rpagycoB?
15. B yem 3akitoyaroTcs MpeuMyIiecTBa CbeMKU Ha Tudpakromerpe?
16. IlogoOpath u3nydyeHue, ONTUMAIBHOE /1711 TOYHOTO ONpeeNIeHUs Mepruoia peleTKu
BoJIb(hpama, aIOMUHUSL, HUOOHSL.
Paznen 2

1. ®usuka peHTreHOBCKUX JTydyeil. PeHTreHoTexHuKa.
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4.
5. PentrenoBckue xkamepsnl, ux kKoHcTpykumu u npumenenue (PKJI, PKY, KPOC, PKCO,
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. Perncrpanus peHTreHOBCKHX JIyd4el U U3MEPEHHUE NX MHTEHCUBHOCTH
. @otorpaduuecknuii, HOHU3AIMOHHBII M IPYrue METOJbl PETUCTPAIMH PEHTTEHOBCKOTO

U3ITyYCHUSL.
Koadduunent ocnabnenus. BzanmoneiicTBre peHTI€HOBCKOTO U3TY4YEHUS C BEIIECTBOM.

PKB).

6. Meron Jlays, ero npumenenue. ['eomerpust uHTEp()EpEHIIMOHHON KapTHHBI.
7.Merton BpameHuss MoHOKpuctauia. OcHoBa Merona. JTambl paciiu(poBKH aTOMHOM

CTPYKTYpbl KpPUCTAILJIOB.

8.MeTo nopomKkoB (MoauKpucTamioB). OCHOBBI METOJ1A!

- TEXHHUKA MOJIY4YCHHSI PEHTTEHOTPaMM;

- IpsiMasi, 0OpaTHasA, aCCUMETPUYHAsI CbEMKH;

- THIIBI ¥ IPUMEHEHUE PEHTTEHOBCKUX KaMep Ul METO/Ia MOPOIIKOB;
- IPUMEP U PacyeT MOPOIIKOBBIX PEHTTEHOTPaMM;

- WHJIUUUPOBAHUE IIOPOLIKOBBIX PEHTTEHOIPAMM KpPHUCTAUIOB BBICIIEH W CPEIHUX
CHHTOHMH;

- PEHTI'€HOBCKHUE TU(PPAKTOMETPHI JUIsl UCCIIE0BAHUS MOJIUKPUCTANINYECKUX MAaTEPUAIOB.

9.MeTtobl M anmapatypa Ui ONpeAeIeHUs] OCHOBHOM XapaKTEpUCTUKU BEIIECTBA

— IEpUO/Ia PELLETKH.

10. Onpenenenue MaKpOHAIPSKEHUH.

11. Onpenenenre MUKPOHAIIPSKEHUH.

12. KauectBeHHBIN (ha30BbBIi aHAIN3.

13. KonnvecTBeHHBIN (ha30BbIi aHAIH3.

14. PenTrenocnekTpaibHbIi aHaN3; 1e(PEKTOCKOIHS.

15. YerpoiictBo DM, OCHOBHBIE Y3JIbl I MX Ha3HAYCHHUE.

7.2. TeMbl NHCbLMEHHBIX PA0OT (THUIBI 32/1a4)
— Texnuka 6e3onacHocTu. BBenenne

— CgeroBas Mukpockonus. Ilpurorosnenue oOpazuoB ansi Meroga CM (uuingwi),
TpaBJieHHE, UCCIIeI0BaHUE CTPYKTYPhI CTAJIbHBIX 00pa3LoB

— UWsyuenue penrrenoBckux kamep (PKJ, PKVY, KPOC,PKCO). Meroauka
npurotoBneHus oopasnos it PCA. Tudpakromerp

— YCTaHOBIEHHE BENISCTBA IO JAaHHBIM O MEXKIIOCKOCTHOM pacCTOAIHNN a) npsamas
ChbCMKaA — (I)OTOMGTOI[,I/IOHI/ISaI_II/IOHHBII\/'I MCTOA.

— HMuaunupoBaHue peHTreHOTpaMM KPHCTAIOB BhIcIIed u cpeanux kareropuid (Cu,
Al, Fe, Zn, Cd)

- OnpeﬂeneHHe OCHOBHOMH XapaKTCPUCTHUKU BCIICCTBA — IMApaMCTpa PCHICTKH (MCTOI[
«O6p3THOI>i» CbCMKH,; MCTO BKCTpaHOJ'IHI_[I/II/I)

— Pacuer audpakiroHHON KapTUHBI 00pa3IoB MOCIE MaKPO- MUKPOAU(POpMAIIUU
— KauectBennsbiii 1 konnyectseHHbIH PCA

— H3ydeHue OCHOBHBIX Y3JIOB 3JIEKTPOHHOIO MHKPOCKONA W BaKyyMHOI'O IIOCTa.
Kam6poska OM

— Meroauka NOMY4YeHUST TOHKMX MeETAUIMYECKHX (osbr (TepMHUYECKH MeTon)
Hudpaknus, mukpoaudpakus Al muieHok

— Pacuer QJICKTPOHOTpaMM, MOJIYUCHHBIX OoT MOHOKPHUCTAIININYCCKUX,
MOJIMKPUCTAITIMICCKHUX o6pasu0B

— Meroauka peruK (IUIaCTHKOBBIE, YTOJIbHEIE)
KonTtponbHast paboTa Mo mNpoBEepKEe TEOPETUYECKHUX 3HAHMM — MO BCEM TEMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.
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7.3.  O0pasen coaepkaHus SK3aMEHAITMOHHOTO OusieTa

JloHeKHi rocyJapCTBEHHbIN YHUBEPCUTET
DU3NKO-TEeXHUYECKUNA (PaKyIbTET
Kadenpa Teoperndeckoii GU3MKU 1 HAHOTEXHOJIOTUN

IIporpamma BeiciIero oopasoBanuss  IIporpamma GakanaBpuata

Hampasnenue noaroToBku 03.03.02 ®usuxa

[Tpodwiib NOATOTOBKH ®dusznka

®dopma 00yueHus OuHas

Cemectp [ecroit

Jucuunnuna Kpucrannodusuka, Teopusi © METOIbI

CTPYKTYPHOT'O aHaJIn3a
Dk3aMeHaoOHHEINA Ouier Ne 1

1. Dnextponorpadus.
2. CBoliCcTBa KPUCTAJLIOB.
3. OcHoBHbI€ y311b1 OM U X Ha3HAYCHHUE.

YTBepK/IeHO Ha 3acelaHuu Kadeapbl TeOpeTHndecKoi (pU3MKK U HAaHOTEXHOJIOTUH, MPOTOKOI
Ne ot 202 .

3aBenyronmii kKageapoit

DK3amMeHaTop

B ClIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I${ n
JUCTaHIIMOHHBIX O6paSOBaTCJ'II>HI>IX TGXHOJ’IOFI/II\/JI, COZACPIKAaHUC OujeTa MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.

8. PACHIPEJAEJEHHUE BAJIJIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OOmiast olleHKa 3HaHUM O0yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammbHON
HIKaJIe HUCXOJ W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayAUTOPUH OLIEHWBAETCS Ha OCHOBE TAKUX KPUTEPUEB KaK IMOCEUIaeMOCTh 3aHATHUH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBE/IECHUS JIEKIMOHHBIX M NPAaKTUYECKHUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYIIEro Hu
IPOIIEHHOr0 MaTepuaia, peueHne 3a1a4 U T.11.).

8.1. Cemectp 5

Howmepa pasznenos Bunet pabot Maxcumanbroe
KOJINYECTBO 0aJIJIOB
Opranu3anvoHHO-y4eOHas paboTa B ayAUTOPUHI 20
CamocTosTenpHas pabora 10
1 JlaGopatopHas paboTa 20
KonTtponpHast paboTa 110 TEOPETHIECKOMY 10
MaTepuanry
NTOT'O 60
3auer 40
OO0muii uTor 3a cCemMecTp 100
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8.2. Cemectp 6

Howmepa pasznenos Buast pabot Maxcimaiboe
KOJINYECTBO OAJIJIOB
OpranuzanoHHO-y4yeOHas padboTa B ayJUTOPUH 20
CamocTosTenpHas padora 10
2 JlaGopaTtopHnas pabota 20
KonrtpomnbHas paboTa 110 TEOPETHIECKOMY 10
MaTepuainy
HUTOI'O 60
DK3aMeH 40
OO01muii UTOT 3a CeMeCTp 100

CooTBeTCTBHE 0AJITIOB OLICHKC

KOLiecTRBO GalIon O1eHKa 110 IATHOAJUTLHON IMIKAJIE
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpoIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEILHO PUe——
35-59 FX HEYJIOBJIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O NPOLUECCA AJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINIOB

B xoze peanu3zanuyu QUCHHUILTAHBI UCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
0o0y4deHus, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUU O0yJarolInXcs B
3aBUCHMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUu  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM O00ECTICUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHds  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33JJaHusl OPOPMIISIOTCS YBEIUYEHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (opme;

— 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOMKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUTSL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arlapara:

- JeKIUu  Oo(QOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTAa, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;

- MMMCbMEHHBIC 33]JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCS B YCTHOM (hOpMe UITU BBITIONHSIOTCS B MHUCHbMEHHOM
dbopme Ha KOMIIBIOTEpE.
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[Ipn HEoOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIWYCHHUE BPEMEHH [UIS TTOATOTOBKH
OTBETA.

[lpouenypa mpoBeOeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIuXcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[IpoMexxyTouHast aTTECTALUS MOKET IPOBOANUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYYEHHs JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepner s kaxzaoro oOywaromerocs B (opmax, aJalTUPOBAHHBIX K OTPaHUYCHUSM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUYATHOM (OpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B TIeYaTHOU (opMme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IU1s1 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO armapaTra:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MPOLIECCA

VYuebuble 3aHsATHA mpoBoaATcs B 4 ydyeOHoM kopmyce Jonl'Y (r. [lomemk, mp.
Tearpanbubiii, 13). Jlng mnpoBeneHus J1a0OpaTOPHBIX 3aHATUH TpeOyeTcs ayIuTopHs,
00opy/s0BaHHAs MEJOBOM WJIM MAapKEpHOW JOCKOW, MYJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT yueOHOI Mebenu JUlsl CTYACHTOB, paboyee MECTO MperoaaBaTelis, BbIXO] B
WHTepHEeT — MPOBOHOM WK ¢ UCoib3oBaHreM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMONMOTEKM YHUBEpPCUTETa M JAPYTUX AJIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpPeACTaBICHHOE B y4eOHO-METOIUYECKOM KaOuHeTe
KadeIpsl TEOPETUUECKON (PU3NKU U HAHOTEXHOJIOTHH (ayn.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHaibl IO
JTUCLUILIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUs
OI'bOY BO «loul'Y». IIpu u3ydeHuH JUCHUIUIMHBI PUMEHSIOTCS 3JIEKTPOHHOE O0y4deHue U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3Yy/IbTaTOB CAMOCTOATENBbHOM paboThI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Urnarenko, II. U. Pentrenorpadgus peanbHbIX KpUCTAIOB : Yued. mocobue s
CTYACHTOB CTapil. KypcoB ¢u3. U XuM. (pak. yH-TOB, TEXH. YH-TOB H JIp. By30B, CIell. B 0011. (us.
matepuanoBenenus / [1.W1. Urnarenko, H.I1. UBanunpn ; Jlonen. roc. yH-T. - Jloneuk : Jlonl'VY,
2000. - 327 c.

2. Yymnpynos, E. B. Kpucramnorpadus : y4eOHUK A CTYIEHTOB BY30B, 00yYarOIINXCS
no ¢usznueckuMm u xumuueckuMm crenuansHoctsM / E. B. Uynpynos, A. ®@. Xoxios, M. A.
®danees. - Mocksa : du3zmataut, 2000. - 496 c.
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3. Kpucrannorpadus, penrrenorpadusi u 3JIEKTPOHHAS MHKPOCKOTHS @ YYCOHHK IJIs
cryaentoB By30B / S1. C. Ymanckuii u ap. - Mocksa : Metamnyprus, 1982. - 632 c.

4. bokuii, I'. b. Kpucramtoxumus / I'. b. bokuii ; AH CCCP ; UH-T paiMOTeXHUKH U
AIIEKTPOHUKH. - 3-¢ u31. - M. : Hayka, 1971. - 400 c.

11.2. lomonHuTeIbHAS JUTEPATYPA

1. PycakoB, A. A. Pentrenorpadus meramioB : [YueO. as By30B IO CHEIHATBLHOCTH
"®uzuka meramwioB"] / A. A. Pycakos. - M. : Atomuznar, 1977. - 479 c.

2. NBanuupa, H. I1. ®usuka peaabHBIX KPUCTALIOB @ Y4el. mocobue s Gpus. u Xum.
¢dak. yH-TOB, MAIIUHOCTPOUT. U METAJUTYPT. crell. By30B / JloHenkuii roc. yH-T. - Jlonenx : FOro-
Bocrok, 1997. - 205 c.

3. Ueuenun, H. I'. [IpocBeunBaromas 3JIeKTpOHHass MUKpocKomusl : (yueOHoe mocodue) /
H. I'. Yewenun ; MIY um. M. B. JlomonocoBa, ®wusmueckuii ¢akynprer ; LKII
"[IpocBunBaromiasi d3J€KTpOHHAsA MuKpockonusa" ; HaydHo-ucCCIeq0BaTeNIbCKUM HHCTUTYT
snepHoii ¢pusuku um. J1. B. Cxobenbupiaa. - Mocksa : U31-8o MI'Y, 2005. - 184 c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas onodIHMoTEKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
noJIb30BaTeNel. —eKCT: AIEKTPOHHBIH.

3. Hayunast snextponnass OubOmmoreka «KubepJlenmHkay: caiit / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-O0MOINOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTeIel. — TEeKCT: 2JEKTPOHHBIMN.

6. DyeKkTpoHHO-0nb1uoTeunas: cucrema J{ouIl'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. JIeKTpOHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snexrponnsiii / DBC JJonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — JUIs rosib3oBareseit Jlonl'Y.

8. JuexktpoHnblii apxuB [doul'Y: pazmgen caiita / HBb Jlonl'Y. — Tekcr:
anektponHsii // OBC [lounl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexum gocTyma: CBOOOHBINA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)
2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)


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/
http://repo.donnu.ru/
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3. Microsoft Visual Studio (;unien3ust mporpammbl Dream Spark asist BRICIIUX ya4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuensun GPL, Apache,
BSD 11 cBOG0JHOTO IPOTPaMMHOTO 0OECTICYCHHUS).
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