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PaGouas mporpamMma IMCUMIUTHHEI «/IH(paKIHOHHBIE METOAbI HCC/IEJ0OBAHHS
BemiecTBa» JUIs oOywalommxcs mo HarpasieHHio noxrotokd 28.03.03 Hanomarepuaibl
(MTpoduns moxroroBku: HaHomarepuaisl), cocTaBieHa Ha ocHoBaHHHM (DenepanbHOro
rocyZIapcTBEHHOr0 00Opa3oBaTeNFHOTO CTAHAApTa BHICIIEro 0Opa3oBaHus — OakanaBpuar IO
wanpasinenuio  moxroroBku  28.03.03  Hanomarepuansl,  yTBEpKIEHHOrO  INPHKa30M
Munncreperpa o6pasosanus u Hayku Poccmiickoii ®enepamuu ot 22 centsadps 2017 r. Ne 968
(c m3m. u jon.), [Mopsizika OpraHu3aIiy U OCYIIECTBIECHHS 00pa30BaTeIbHOM JEATEIBHOCTH IO
obpaszoBaTeNbHBIM [IpOrpaMMaM  BbiCIero o0pa3oBaHMs — IporpaMmam OakanaBpuara,
IporpaMMaM  CHENHAIHTEeTa, IporpaMMaM MAarucTpaTypbl, YTBEPXKICHHOrO MPHKa30M
MuHHCTepCTBa HayKH M Bhicinero obpasosanus Poccuiickoit @enepamuu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. ¥ JI011.), B COOTBETCTBHY C y4eOHBIM IIAHOM, YTBEPXKJICHHBIM Y YEHBIM COBETOM
®I'BOY BO «Jloul'Y» st Habopa 2024 roza.

Pa3pa6orunk:

npodeccop kapeaps! TEOPETHIECKOR QU3MKH

¥ HAaHOTEXHOJIOTHiA, - )

KaH[. pu3.-mMatT. HayK ~ i H.II. Banunsm

PaGouas mnporpamMma ojxo0peHa Ha 3acelaHMH Kadenpbl TeopeTHYecKod (QH3MKH U

HAHOTEXHOJIOTHH.
I[Tporoxoin ot 26.03.2024 r. Ne 16

3aBenyromuii Kadenpoii AT Tlerpenxo
COI'JTACOBAHO:

Jlexan (pu3uKO-TeXHHYECKOro (aKyipreTa / C.A. ®omenko
28.03.2024 r.

Yye6H0-MeTo/MYeCKas KOMUCCHS (PH3HKO-TEXHHYECKOTO (akynbsTeTa.
ITporokon ot 27.03.2024 r. Ne 2
IIpencenarens =7 B. H. Korenko

PykoBoauTe b OCHOBHOM IPOdeCCHOHAIBHON

obpazoBaTenbHOH IPOrpaMMBl,

1-p dus.-mat. Hayk, mpod. A.T'. Tlerpenko
26.03.2024 1. /-
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

JUCLUUIUIMHBL TIpOrpaMMbl OakamaBpuara: MaremaTuyeckuii aHanu3, MexaHuKa U
MoJeKyJsipHas Gpusuka, JlegexTs! B kpucTaiax.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

KypcoBas pabora mo "Iu(PpakIMOHHBIM METOAAM HCCIEAOBAHUS
[Tpon3BoCTBEHHAs IPAKTUKA: HAYYHO-HUCCIIEOBaTENIbCKask paboTa.

BelecTna',

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanme mokasaTeins 3HaueHUE MOoKa3aTes

HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis

noarotoBku: Hanomarepuaiibn)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

b1.B.O/1.8 JIndpakiimoHHbIE METOIBI
HCCIIENOBAaHMUS BEIIECTBA

Yacth 00pa3oBaTeNbHOM MPOrpaMMbl BapuatuBHas yacTh: BEIOOp By3a

KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acOB 4144

2.2. Pacnpenenenue 4acoB 1o popmam 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
Ounast 3 5 34 34 17 59 144 3a4eT

3. HEJN JUCHUTTJIMHBI

VYray6neHHass MOATOTOBKAa B 00JacTH (DPU3MUYECKUX OCHOB IM(PPAKIMOHHBIX METO/I0B
MCCIIEI0BAHMS CTPYKTYPBI HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB.

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

Komnerenumn WHnukaTopel PesynbTarsl o0yueHus
ITK-1. [1K-1.9. IMK-1.9.1. 3nHaer npuHOUOB  (OPMHPOBAHUS
Criocoben Hcnons3yer PEHTICHOBCKUX  JAU(PAKIMOHHBIX  KapTUH  OT
anpoOHpoBaTh TG paKMOHHbIE MOJIMKPUCTAIUNINYECKUX, MOHOKPUCTAUNIMYECKUX U
HOBBIC KApTUHBI 1JIs aMOp(HBIX MaTepHaoB
METOIHKH C OIpEICIICHUS T1K-1.9.2.Ymeer OIPEIEIISITh KOJINYECTBEHHBIN
coryiacoBanueM | ¢ga3oBoro cocraBa | (ha30BBIi COCTaB MaTepUAIOB MO PEHTTEHOBCKUMH
MTOJIYYEHHBIX Y TEKCTYPBI TG paKIMOHHON KapTHHAMU
pE3yNbTATOB C MaTepHaoB [1K-1.9.3. Bnageer HaBbIKaMu ONpEAEICHUs TUNA U
pe3yJIbTaTaMu CTEIICHH YCOBEPILIECHCTBOBAHUS TEKCTYPBI
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CTaHJAPTHBIX ITK-1.10. I1K-1.10.1. 3HaeT  TEOpHIO dhopmupoBaHus
METOAMK Omnpenenser TU(PPAaKIMOHHBIX KapTHUH Ha JeeKTax CTPYKTYpPbI
¢da30BBIil  COCTaB | HAHOMATEPHUAJIOB
MaTepUajoB no | [1K-1.10.2. VYmeer onpenensiTh KadeCTBEHHBIN
PEHTTCHOBCKUM (ha30BBI COCTAaB MaTEPUAIOB 10 PEHTTCHOBCKUMH
TU(PPAaKIMOHHBIM | AU(PPaKIMOHHON KapTHHAMH
KapTUHAM I1K-1.10.3. Braaeet HaBbIKaMu ONIPEICICHUS YPOBHS

MaKpOHAIpPSHKEHUI B MaTepraiax

o. I[TPOIT'PAMMA JJTUCLHUITJIMHBI

Hassanue teMEbl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. Pentrenoananus mMarepuanoB

KavecTBeHHbI# (pa30BbIif aHAN3
HaHOMaTePHAaJIOB.

CyTh KadecTBEHHOro (Ha30BOr0 aHaIM3a M €ro
4yBCTBUTEIILHOCTb. [Mopsimox HPOBE/ICHUS
Ka4eCTBEHHOTO (pa30BOro aHaimsza. AHamu3 a3z c
HU3KUM  coiepkanueM.  OCIOXHEHHs  Ipu
IIPOBE/ICHUU Ka4eCTBEHHOTO ()a30BOTO aHAIN3A.

KonnyectBenHblii  (a3oBeIid  aHANMM3
HaHOMAaTEPHUAJIOB.

CooTHolIeHNE MEXIY HHTEHCUBHOCTBIO
TU(GPAKIIUOHHBIX MaKCHMYMOB U COJIEp:KaHUEM
da3el B oOpasne. MeToapl KOJUYECTBEHHOTO
¢dazoBoro ananu3a. MeToj TOMOJOTUYHBIX mMap.
Meron  rpagyMpoOBOYHOW  KPHUBOM. Meton
BHYTpPEHHEro 3TajoHa. Merox mobaBok. Merton
BHEIIHEro0  CTaHjaapra. Meron  WM3MepeHUs
Kod¢dunmenTa ITOTJIOIICHHS. MeTton
MHOTOKaHaIbHBIX TU(hPaKTOMETPOB.
[TorpemHocTH KOJIMYECTBESHHOTO (hazoBoro
aHaIu3a.

PenTrenoananus TBEpAbIX pacTBOPOB.

Omnpeznenenne THIA U COCTaBa TBEPJOTO PacTBOPA.
Onpenenenue npenena pacTBopa B
JIByXKOMITOHEHTHBIX TBEPJIBIX pacTBopax.
W3yuenne  pacmaga  TBEpIOro  pacTBoOpa.
PaccesHust crutaBaMu TpW  HAJMYHAW  JATBHETO
nopsiaka.  JlampHuWiA  TOpANOK B CIUTaBax
CTEXHOMETPUYECKOTO M HECTEXHOMETPUIECKOTO

COCTaBOB. biyoxunit MOPSOOK.
OKCepuMEHTaIbHOE onpeaerIeHue
MHTCHCUBHOCTH g Gy3HOTO paccestHus

TBEPABIMU PACTBOPAMHU.

AHaM3 akCHaJbHOM TEKCTYpbl (OTO- U
TU(GPaKTOMETPUYHBIM METO/IaMHU.

[TonsiTe O TEKCTypbl B MaTepuagax U MX THIIBL.
PeHTreHoBckass KapTHMHA aKCHAJIbHOW TEKCTYPBI.
[TapameTpbl akCHaJIBHON TEKCTYpbl U METOMABI UX
onpezaenenus. [loctpoeHne npsAMbBIX U 0OpaTHBIX
MOJIOCHBIX  (UIYp AaKCHaJbHOM TEKCTYphl C
nomouipto  GoTo- U AU(PPaKTOMETPUUHBIM
METOMOB.

AHaIN3 TEKCTYpbl MPOKATKH.

PenTtreHoBckasi KapThHa TMOJHOM TEKCTYPhHI U €€
aHaIm3. [Ipsimas MOJIIOCHAs durypa.
HudpakTromerpuyHbie METOIBI MOCTPOEHUS
MOJIFOCHON (PUTyphl. AHANMU3 TMOMIOCHBIX (UTYP
TEKCTYpPbI IPOKATKH.




Paznen 2. IlpuiioxeHus: peHTI€HOBCKOM
TU(PPaKTOMETPUN

AHanmu3  IUIacTUYeCKOW  jaedopManuu
MaTepUaJIOB U CTPYKTYPHBIX HW3MEHEHUM
MIPH UX MOCJICAYIONIEM HarpeRe.

Omnpenenenue Xapakrepa nedopmanuu.
BHyTpeHHUEe HanpspDKkeHUs B MaTepualax U HX
PEHTIreHOBCKasi Xapakrepuctuka. OmpeneneHue
MakpoHanpspkeHuid. OTHOOCHOE —HampsHKEHHOE
cocrosiare. Ompenenenne Mukpoaedopmanuii 3a
pa3sMbITHEM TP PaKIHOHHBIX MaKCHUMYMOB
METOJIaMH aNMpPOKCUMAllMl ¥ TapMOHHYECKOTO
aHanm3a npoQuIst TMHAN

Hucnepcorpadusi.

Tunel  AMCIIEPCHOCTH  MaTepUAOB M UX
PEHTIeHOBCKasl Xapakrepuctuka. OmnpexneneHue
pa3Mepa KpUCTALUIUTOB B  HU3KOAUCIIEPCHOM
marepuaie. OnpeneneHue pazmepa KpUCTALIUTOB
B cpeaHenucnepcHoM Matepuane. OmpeneneHue
pasMepa KpPHUCTAUIMTOB B BBICOKOAWCIEPCHOM
MaTepuale.

PenTrenoananus neeKToB yIaKoOBKH.

HNHTEeHCUBHOCTBD Jlyuel, pacCesiHHbIX Ha JeeKTax
yNakoBKU. BiusHue nedexkroB yHmakoBKM Ha
T(PPaKINOHHYIO KapTUHY. Omnpenenenue
KOHIICHTPALUH J1e(EKTOB YIIaKOBKH.

MaJ’IOYI‘J'IOBOG pacceaHu.

VIHTEeHCUBHOCTh pacceuBaHHs y MEPBUYHOIO
nyyka. OmnpeneseHue pa3MepoB YacTHUIl MOHO- U
HOJUAUCIepCHBIX cucTteM. [IBoiiHoe bperosckas
paccessHMsI M €ro BJIMSHHE Ha TOYHOCTh
ONpeNeIeHuss  Pa3MEepoB  YacTUI[ MOHO- U
MOJIMJUCIIEPCHBIX CHCTEM.

PentrenoBckas Tonorpadusi.

Cytb U BO3MO>XHOCTH PEHTTEHOBCKOMN
Tonorpaduu. Mertob1 PEHTT€HOBCKOMU
Tonorpaguu sl UCCIAEI0BaHMS AUCIOKAIIUOHHON
CTPYKTYpbl MarepuanoB: Meron bepra-bapera;

Meron Jlanra, wmeron bopmana. Meronsl
PEHTTCHOBCKOW TONOrpaduu Ui HMCCIEeTOBAHUS
cyOocTpykTypbl MatepuanoB: wmerox Ilynbua;
meron DymxuBapa; wmerox Kocem; Merton
JIBOKPUCTAJILHOU TONOrpadui.
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJINHBI
6.1. ®dopma oOyueHHs — O4YHasA, Kypc — 3, CEMECTp — O
HanmenoBanus pa3zaennos u teM Kosriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero
Paznen 1. PenTrenoananns MatepuaioB 17 17 8 30 72
KauecTBenHbI# (pa30Bblif aHAN3 3 3 1 6 13
HaHOMAaTEPHAJIOB.
KonmdecTBeHHBIH (a30BbIil aHATN3 3 3 1 6 13
HaHOMAaTepPHAaJIOB.
PenTrenoananms TBepAbIX pacTBOPOB. 3 3 2 6 14
AHaJIn3 akCUAIBbHOM TEKCTYpPHI POTO- U 4 4 2 6 16
TM(PPaKTOMETPHYHBIM METOJIAMH.




AHaM3 TEKCTYphl MPOKATKH. 4 4 2 6 16
Paznen 2. [lpunoxeHus: peHTT€HOBCKOM 17 17 9 29 72
nudpakTomMeTpun

AHau3 IacTHYECKON neopmanuu 3 3 1 ) 12

MaTepuasoB U CTPYKTYPHBIX U3MEHEHUH Npu
UX MOCJIEYIOIEM Harpese.

Jucnepcorpadusi. 3 3 2 6 14
Pentrenoananus neGeKToB yIaKOBKH. 3 3 2 6 14
MarnoyrioBoe paccesHus. 4 4 2 6 16
Pentrenosckas Tororpadusi. 4 4 2 6 16
NTOI'O ITO KOMITOHEHTY OIIOII 34 34 17 59 144

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

7.1.  KoHTpoJbHBIE BOIIPOCHI

Pazgen 1

CyTh Ka4eCTBEHHOTO ()a30BOT0 aHAIM3a M €T0 YyBCTBUTEIHHOCTb.
[Topsmok npoBeeH s KaueCTBEHHOTO (Pa30BOro aHaIH3a.

Ananu3 a3 ¢ HU3KUM COJIePKaHUEM.

OcnoxHeHus IPU MPOBEICHUN Ka4eCTBEHHOTO (Da30BOT0 aHAIM3a.
CooOTHOIICHNE MEXTy MHTEHCUBHOCTHIO TH(DPAKIIMOHHBIX MAKCHMYMOB H
conepxaHueM (as3bl B oOpaslie.

6. MeToabl KOJIMYECTBEHHOTO ()a30BOTO aHAIIM3A.

7. Mertoa roMOJOTHYHBIX TIap.

Paznen 2

8. Metoa rpagyupoBOYHON KPUBOH.

9. MeTtoza BHYTPEHHETO ATAJIOHA.

10. Metox 100aBoOK.

11. MeTo/1 BHEIIHETO CTaHIapTa.

12. Meron uzmepeHus ko3ppuirenTa norioneHus

7.2.  Tewmbl nUCbMEHHBIX PabOT (THITBI 3a71a4)

agkrownE

— KauectBeHHbIH (a30BbIi aHaTN3 HAHOMATEPHUAJIOB.

— KonuuecTBeHHBIN (ha30BbIil aHATN3 HAHOMATEPHAJIOB.

— PeHTreHoananus TBepAbIX PacTBOPOB.

— PeHTreHoanann3s TeKCTypUPOBaHHBIX HAHOMATEPHAJIOB

— Ornpenenenne BHYTPEHHUX HaNpsDKEHUI B HAHOMaTepuanax

— Omnpenenenue pa3MepoB 3epeH, OJI0KOB U KOHIICHTpAINH 1e()EeKTOB yITaKOBKH
— Ormpenenenue pa3MepoB YaCTHIl MOHO- U TIOJIUIUCTIEPCHBIX CHCTEM

— Meronsl peHTreHOBCKOM Tomorpaduu Juis HCCIENOBAHUS JIUCIOKAI[MOHHOU
CTPYKTYpBI MatepuanoB: metos bepra-bapera; meron Jlanra; meton bopmana
KonrponbHast paboTa Mo NpoBEpKEe TEOPETHMUYECKUX 3HAHMH — IO BCEM TeMaM, C
HCITIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOIINUECA

OOmiast olleHKa 3HaHUKM O0y4arOMIMXCs MO JUCUUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXO0J W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-ydeOHas
paboTa B ayIUTOPHH OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPHEB KaK IMOCENIAEMOCTh 3aHATHM,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUi, aKTUBHOCTh BO BpeMs
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MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTHe B OOCYKIIEHHUU TEKYUIero u
IPONJEHHOI0 MaTepuaa, pellieHue 3aj1a4 1 T.11.).

8.1. Cemectp 5

Howmepa pazzaenos Buas pabot Maxcimarbaoe
KOJINYECTBO 0AJIIIOB
Opraan3aninoHHO-y4eOHas paboTa B Ay IMTOPUH 20
CamocTrosTenpHas pabora 10
[TpakTrueckue paboThl 10
1-2

JlaGopaTopHbie pabOThI 10
KonTponbHas paboTa 1Mo TeopeTHIecKOMY 10
MaTepuany

NTOI'O 60

3aver 40

OOmuit uTOT 32 CeMecTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHIrnpoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D VIIOBJICTBOPUTEIILHO 3aUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3aUYTEeHO
0-34 = HEYIOBIETBOPUTENHHO 1o 3a9TeH0

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbA 1 MTHBAJIN/IOB

B xoze peanu3anuu QUCIUILTAHBI UCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEIHLHBIC METOIBI
00y4YeHus1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalli 00YyJaromuxcs B
3aBUCHMOCTH OT UX WHIUBUIYAJbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUu  OQOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUEHHEM;

- JUIS  BBITIOJHCHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IMPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE UCTOIH30BAHUE COOCTBEHHBIX YBEIMYUBAIOITNX
YCTPOMCTB;

— MMCEMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX W CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JIaHUS BBITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (popme;

— JK3aMEeH TPOBOJUTCS B TNHChbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO allapara:

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIIEIUATH3UPOBAHHBIM ITPOTPAMMHEIM 00ECTICUeHUEM;



— MMCbMEHHBIE 33aJIJaHUS BBIIOIHSIOTCS. Ha KOMIIBIOTEPE;

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

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH JMJISi IOATOTOBKH
OTBeTA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOM  arTecTaludl  JUii  OOyYaromuxcs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX ICUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueaypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHUs [JOMYCKaeTcsi C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcss AOCTYN K MHOOPMAIMOHHBIM U OMOIHOTrpadueckuM pecypcam B CETH
WutepHer s Kaxaoro oOydaromierocs B (GopMax, aJaNTHPOBAHHBIX K OrPAaHHUYCHHSIM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX:

— B [I€YAaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B [IEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO aIapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYyeOuble 3aHsATUS mpoBoAsaTcss B 4 yueOHoM kopryce Jonl'Y (r. Joneux, mp.
Teatpanbubiii, 13). ns mpoBeneHHs] MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATUN TpedyeTcs
ayauTopus, 00OpyJOBaHHAs MEJIOBOW WM MapKepHOH JOCKOW, MyIbTHUMEIUMHBIN MPOEKTOp U
9KpaH, HOYTOYK, KOMIUIEKT y4ueOHOW MeOenu sl CTYyAEHTOB, pabodyee MECTO IpernojaBaTels,
BbIXOJI B VIHTEpHET — MPOBOIHOM MK ¢ ucnonb3oBaHueM Wi-Fi.

Jlig caMoCTOSITENIbHOM paboThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHHMBEpCUTETAa M JPYTUX 3JIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
ydaeOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl TEOPETUYECKON (PU3MKU U HAHOTEXHOJOTHH (aya.256).

OOyuvaromuecs HMMEIOT BO3MOXKHOCTh HCIIOJIb30BAaTh  y4eOHbIE MaTepuasbl 10
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa aucTaHIMOHHOIO 00pa3oBaHMSA
OI'BOY BO «lonI'Y». Ilpu n3ydeHun IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O00y4YeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  MIAaTOpMbl  TUCTAHIIMOHHOTO  0Opa3oBaHUs
OCYILECTBIISICTCS TEKYLIUI KOHTPOJb 3HAHMH OOYYaloOUIMXCS Ha OCHOBE TECTUPOBAHHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM pabOTHI.

11. PEKOMEH/YEMAA JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. UpanuneiH, H. II. Pa3mepHble 3(¢ekTbl B HAHOKPUCTAJUIMYECKHUX MaTepuanax
[D7EKTPOHHBIN pecypc] : A CTyI€HTOB, aCIIMPAHTOB, CIIEHUATU3UPYIOIINXCS 110 HAIPaBIECHUIO
noarotoBku 030402 «pusnka» M CrenuagIucToB B 00J1aCTH (PU3MKU KOHJIEHCUPOBAHHBIX CPE]I,
TeopeTndeckoit ¢pu3uku u HanotexHonoruit. / H. I1. UBanunsiH, C. B. Tepexos, B. M. IOpuenko
;  T'OY  BIIO "JloHenkui  HauuoHaNbHBIA  yHUBepcuTeT', DU3UKO-TEXHUYECKUI
daxynbrer,Kadenpa Teopernueckoil ¢puszuku u HaHorexHosnoruit. - Howneuk : JouHY, 2019. -
DIIeKTPOHHBIE TEKCTOBBIC MaHHbIe (1 dhaiin).
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2. T'opemuk, C. C. Pentrenorpadudeckuii ¥ 3JIEKTPOHHO-ONTHYECKUI aHAIM3 : TPAKT.
PYKOBOJACTBO TIO PEHTTEHOTpaduu, IIEKTPOHOrpaduu W IIEKTPOH. MUKPOCKOMUU METAJUIOB,
noTynpoBoIHUKOB U audJiekTpukoB / C. C. T'openuk u np. - 2-e u3a. - Mocksa : Meramryprus,
1970. - 368 c.

3. MeTtoauueckue yka3aHus K JlabopaTopHbIM paboTam 1o creukypey "Teopust u MeTozbl
CTPYKTypHOTO aHaym3a" : (sl CTYACHTOB criennanbHocTu 6.040203 "dusuka") / A. H. Tpouas,
C. B. Uepromnanos, I'. B. Tumodeena ; JlonHY. ®us.-texn. dak. Kad. nanopusuku. - JloHenK :
JouHY, 2013. - 96 c.

4. Cupotus, 0. U. OcuoBsl kpuctaimodusuku / FO. Y. Cuporun, M. I1. [llackonbckast. -
M. : Hayka, 1975. - 680 c.

11.2. JlomonmHUTENBHAS JIUTEPATYPA

1. HanotexHoJOTUYU U CcriellMajdbHble MaTepuasbl: yuel. mocodue /Ui CTyJACHTOB BY30B,
oOydaromuxcs mo HanpasieHuto noarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorxkanuna, A. I1. Ilerkosa ; mon pen. 0. I1. Connuesa. - Cankr-IlerepOypr:
Xumumzpaat, 2009. — 334, [1] c.

2. Hanotexnonoruu: a30Oyka ans Bcex / H. C. Abpamuyk, C. M. Apnmomenko, A. H.
bapanos u ap.; mox pexn. 0. JI. TperpsikoBa. - 2-e uza. — Mocksa: ®usmatnut, 2009. — 365 c.

12. NHOOPMAINOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexum jmocryma: cBoOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA IMTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: s aBTOPH3OB.
MOJIb30BaTENe. —TEKCT: DJIEKTPOHHBIMN.

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

4, DNeKTpOHHO-OUOIMOTEeUHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnMoTeyHas cucrema: caifT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
nosb30BaTesnen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema JlonIl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — JJId nonb3oBareneit Joul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB [lonl'Y. — Tekcr:
anekTpouubii / OBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum nocTyma: CBOOOIHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJoal'Y Ne 46484614)


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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2. Microsoft Office (koprmopatuBHas aunensus JJoal'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 11t BBICIINX Y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuensuun GPL, Apache,
BSD ni1s ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHMS).



