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OU3UKA T'ETEPO3IIMTAKCHAJIBHBIX HAHOCTPYKTYP

YKpynHEHHas Tpynna HanpdBIieH 28.00.00 HanOTEXHOIOrHH X HAHOMATEPHAJIBI
TOJI'OTOBKH

IIporpamma BeICIIErO 00pa3oBaHUs IIporpamma GaxanaBpuara

Hamnpasiienue noaroToBKu 28.03.03 Hanomatepuaisl

[Tpoduns noAroTOBKH Hanomarepuaisr

Kanudukanmus Bakanasp

®opma oOyueHus Ounas

PaGouas nporpamma afianTUpoBaHa JUIst JIHIL]
C OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/J0POBbsl ¥ HHBAJIIU/IOB

Jonenk 2024



Pa6ouast mporpaMma JUCIHIUTHHB! «PH3HKA reTepo’NHTAKCHAIBHBIX HAHOCTPYKTYP»
s obydarommxcs 1o Hanpasnenuro moarotoBku 28.03.03 Hamomarepmansi (ITpoduias
noaroToBku: Hanomarepuanbl), cocTaBlieHa Ha OCHOBaHHH (DeepaJbHOroO rocyiapcTBEHHOIO
006pa3oBaTeNbHOrO CTaHJapTa Bhicero oOpasoBaHMs — OakamaBpuarT II0 HAIPaBJICHHIO
noxarorosku 28.03.03 Hanomarepuaiisl, yTBEpXKICHHOIO IIPUKa3oM MUHHCTEPCTBA 00pa30BaHUSL
n Hayku Poccuiickoit ®enepaunu ot 22 centsiops 2017 r. Ne 968 (c u3m. u gom.), ITopsaka
OpraHu3allid M OCYLIECTBIEHHsS 00pa3oBaTelbHOH JAEATENHHOCTH 110 00pa30BaTebHBIM
IporpamMmam BEICIIEro 00pa3oBaHHs — IporpaMMaM OakajaBpuara, IporpaMMamM ClelHaIuTeTa,
I[pOrpaMMaM MarvcTpaTypbl, YTBEpPIKICHHOTO NpHKa3oM MHHHCTEPCTBA HAyKH M BBICLICTO
obpasosanus Poccuiickoit ®enepamun ot 06 ampens 2021 r. Ne 245 (¢ u3M. u J10m.), B
COOTBETCTBHHM ¢ y4eOHBIM IUIAHOM, yTBepkIeHHBIM YueHbIM coBetoM ®I'BOY BO «JlonI'¥»
Juis Habopa 2024 roxa.

PazpaboTunk:
npodeccop kadeaps! TEOPETHIECKON HU3HKH

¥ HAaHOTEXHOJIOTHiA, ) v
TOKT. (u3.-MaT. HAYK 4 %0“# B.M. IOpuenko

PaGouas mnporpamMma ojoOpeHa Ha 3aceJaHMM Kadelpbl TeopeTHdYecKod (u3uKH H
HAHOTEXHOJIOTHHA.
I[Tporokon ot 26.03.2024 r. Ne 16

3asenyiommii kadenpoit _ A.T. Ilerpenko
COI'JTACOBAHO:

JlexaH GpU3HKO-TeXHHYECKOro (haKypTeTa //// C.A. ®omenko
28.03.2024 r.

Yue6HO-MeTOquYecKas KOMHCCHS (DH3UKO-TEXHHYECKOro (aKyibTeTa.

ITpotoxon ot 27.03.2024 r. Ne 2

[Ipencenarens B. H. Korenko
z/

PyKoBOUTEH OCHOBHOM ITPOYECCHOHAIBHOM

06pa3oBaTeIbHOM IPOrpaMMBI,

1-p (u3.-mar. Hayk, npod. A.T'. Ilerpenko

26.03.2024 r.
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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
MoJeKyssipHas gpusuka, Pu3nka TBEpAOro Teja.

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

Marepuansl ¥ MeTOABl HaHOTexHoJorWH, IlIpoums3BoacTBEHHas: nperIUIITIOMHAs
IIPAKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokasarens 3HavYeHHE MOoKa3aTess
HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis
noarotoBku: Hanomarepuasnr)
[udp u Ha3BaHUE B COOTBETCTBUHU C b1.B.O/1.5 ®usuka rereposnuTaKCuaIbHbBIX
y4€OHBIM TIJIAHOM HAaHOCTPYKTYD
Yacth 00pa3oBaTeNbHOM MPOrpaMMbl BapuatuBHas yacTh: BEIOOp By3a
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acOB 3/108

2.2. Pacnpenenenue 4acoB 1o opmam u nepuoaam o0y4eHus

OO0I1ee KOJIMYESCTBO YaCOB

o

o | E CaMoCTOs-

dopma g 3 o
= nekuu- | mabopa- | MpakTU- | TEIbHOM ®opma
o0yueHus 2 2 BCEro
8 | OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 4 8 20 — 40 48 108 3ayer

3. HEJN JUCHUTTJIMHBI

@opMHpOBaHME Yy CTYACHTOB 3HAHUU II0 TEXHOJOTMU CO3JAHHUA HAHOCTPYKTYpP
Pa3IUYHOIO THIA, BKJIOYAs OCHOBBI METOJOB MOJIEKYJSPHO-ITYYEBOW AMUTAKCUH, ra3o(a3zHoi
SMHUTAKCUHU, JIUTOrpaduu ¥ BBICOKOTEMIIEPATYpHOTO  CHHTE3a  HAHOKPUCTAJIOB B
JURJIEKTPUYECKHUX Cpeax.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

Komnerenumn WNHaukatopsl PesynbTarsl o0yueHus

ITK-1. [K-1.3. IMK-1.3.1. 3HaeT MeTOABI CO3MAAHUS HAHOCTPYKTYP
Criocoben Opranuzyer Pa3IMYHOrO THIA

anpoOHpoBaTh UCCIIeJOBaHNE [MK-1.3.2. YMeeT TUpOBOIUTH 3SKCIIEPHUMEHTAITHHBIE
HOBBIE apamMeTpoB WCCIIEZIOBAHMS U TOJIy4aTh KOJIMUYECTBEHHBIE OLIEHKU
METOIMKH C HAHOCTPYKTYP C | mapaMeTpoB HAHOCTPYKTYP

COIJIACOBAHUEM | LIETIbIO cosnanms | [IK-1.3.3.  Bmageer  HaBbIKaMM  NPOBEICHUS
HOJY4EHHBIX HOBBIX MaTepHAJIOB | SKCHEPUMEHTAIbHBIX MCCIEJOBAHUN U NOJYYEHUEM




pe3yJbTaTOB C
pe3ylbTaTaMu
CTaHIapPTHBIX
METOJTUK

KOJMYECTBEHHBIX OLIEHOK TapaMeTPOB HAHOCTPYKTYP

[1K-1.4.

[Inanupyer
JKCIIEPUMEHTAIILHBIC
UCCIICIOBAHMS  IIPU
KOJIMYECTBEHHBIX
OLICHKaX
[1apaMeTpoB

HAaHOCTPYKTYD

I1K-1.4.1. 3HaeT OCHOBHBIE THUITBI HAHOMATEPHAIOB 1
HaHOCUCTEM

IIK-1.4.2. VYmeeTr mNpPUMEHSTh OCHOBHBIC THIIbI
HAaHOMAaTEepPUAJIOB M HAHOCUCTEM [UISl PEIICHUS
MIPOU3BOJICTBEHHBIX 3a7a4

IIK-1.4.3. Bnameer HaBBIKAMH HCIIOJb30BaHUSI
TEXHUYECKUX CPEACTB AJII M3MEPEHHs] U KOHTPOJIS
OCHOBHBIX MTaPaMETPOB TEXHOJIOTUYECKUX MPOIIECCOB
MIOJIYYEHUSI U CBOMCTB HAHOOOBEKTOB

5.

I[TPOT'PAMMA JJUCLATTJIMHBI

HasBanue temnl

KpaTkoe conepxanue TeMbl (BOIPOCH! TEMBI)

Paznen 1. ®usuka
TeTepO3NUTAKCHATIBHBIX HAHOCTPYKTYP

TBepAOTENBHBIE T€TEPOCTPYKTYPHI

I1o1yITpOBOTHUKOBBINM F€TEPONIEPEXO]T

Pa3smepHOe KBaHTOBaHUE U KBAHTOBO-
pa3sMepHbIE CTPYKTYPBI

Tunsl KBAHTOBOPa3MEPHBIX CTPYKTYp. PazmepHoe
KBAaHTOBAHUE JICKTPOHHOMN TOICUCTEMBI
KBAHTOBBIX TOUYEK

[IpoGnemMbl TEXHOIOTUU KBAHTOBO-
pa3MepHBIX CTPYKTYP

H3roroBieHne METAIUIMUECKUX HAHO30HJIOB JUIA
nprOOPOB OIMKHENOIBHON MUKPOCKOIUH.
N3rorosnenue JTUDIIEKTPUYECKUX
HAHOPa3MEPHBIX 30HJOB HAa OCHOBE BOJOKOHHO-
ONTUYECKUX CBETOBOJIOB

CuHTe3 U cBOMCTBA (POTOHHBIX
KPHCTAJJIOB

DOTOHHBIE KpHUCTAJJIbI. H3roroBneHue

(OTOHHBIX KPHCTAJUIOB

MonexkynsapHo-ny4yeBast SIUTaKCHs,
ra3zoga3Hasl AMUTAKCHS], HAHOJIUTOrpadust

MornekynsipHo-nydeBas snuTakcus. l'azodazHas
snutakcusi. Hanonurorpagus

BricokoTemmiepaTypHbIii CHHTE3 Camoopranm3anus  KBaHTOBBIX ~ TOYEK U
HAHOKPUCTAJJIOB B IUDJICKTPHUECKUX KBAaHTOBBIX HUTEH
cpenax, CaMOOpraHu3aIHs KBaHTOBBIX
TOYEK M KBAHTOBBIX HUTEH
6. CTPYKTYPA U COAEPXXAHUE AUCIUTTJIMHBI
6.1. ®dopma oOyueHus — ouHas, Kypc — 4, cemectp — 8
HaumeHnoBaHus pa3enioB 1 TeM Kosriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Paznen 1. ®usuka reTeposMUTaKCHATBHBIX 20 - 40 48 108
HAHOCTPYKTYP
TBepAOTENbHBIC TETEPOCTPYKTYPHI 3 7 8 18
Pa3mepHoe kBaHTOBaHME U KBAHTOBO- 3 7 8 18
pa3MepHBIE CTPYKTYPHI
[TpoOnemMbI TEXHOIOTHH KBAaHTOBO- 3 7 8 18
pa3MEpHBIX CTPYKTYP
CuHTe3 ¥ CBOMCTBA (OTOHHBIX KPUCTAIUIOB 3 7 8 18




MoutekyspHO-JTydeBast SITUTAKCHS, 3 7 8 18
ra3oasHas AMUTAKCUs, HAHOIUTOTpadus
BricokoTemmnepaTypHbIil CHHTE3 5 5 8 18

HAaHOKPHUCTAJUIOB B JUAJIEKTPUUECKUX Cpeaax,
caMOOpraHu3aiys KBAaHTOBBIX TOYEK U
KBAHTOBBIX HUTENU

HNTOI'O ITO KOMITIOHEHTY OIIOII 20 — 40 48 108

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

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1. Yro Takoe nmosynpoBOIHUKOBBII rereponepexo’?

2. Kakue (hakTopbl yUUTHIBAIOTCS IIPU MOCTPOSHUM 30HHOHM TUarpaMMel
rerepornepexona?

3. B ugem 3akmouaercs 3¢pdext pasmepHOro KBaHTOBaHUS?

4. TlepeunciauTe TUIBI JEMEHTAPHBIX HAHOCTPYKTYp?

5. Kakum 00pa3oM MeHSeTCs] SJHEPTreTHYECKH CIEKTP 00BEMHOTO MOTYITPOBOIHUKA
IIpU Nepexo/ie K ABYMEPHBIM, OJJHOMEPHBIM U HYJIbMEPHBIM KBAHTOBBIM
HAaHOCTPYKTypam?

6. IlepeuncnuTe OCHOBHbBIE TUIIBI HOIYIPOBOJHUKOBBIX KBAHTOBBIX TOUYEK.

7. Kakue o0bekThl Ha3bIBalOTCA (DOTOHHBIMU KpHUCTaIaMu?

8. Ilepeuncnnte OCHOBHbIE KJIACCH (POTOHHBIX KPUCTAILIOB.

9. IpuBemute mpuMepsl POTOHHBIX KPUCTAIUIOB, BCTPEUYAIOIINUXCS B IPUPO/IE.

10. Mero/bl CUHTE3a OJTHOMEPHBIX, IBYMEPHBIX U TPEXMEPHBIX (POTOHHBIX KPUCTAILIOB.

7.2.  Tewmbl nUCbMEHHBIX PabOT (THITBI 3a71a4)

KonTposnbHble paboThl IO MPAKTUKE TEMaM:

— H3roTtoBieHHe METAJIMYECKUX HAHO30HAOB [UId HpUOOPOB  OIMXKHENOJIBHOMN
MUKPOCKOTIAN

— W3sroroBneune AUDJICKTPUICCKUX HAHOPAa3MCPHBLIX 30HJ0B Ha OCHOBE BOJIOKOHHO-
OIITHYCCKUX CBCTOBOJOB

- HOHy‘ICHI/IC TOHKHUX CJIOCB PpPAa3JIMUYHBIX MATCPUAJIOB METOAOM TEPMHUYCCKOI'O
HAITbLJICHUA B BAKYyyM¢€

— TexHonorus U3roTOBICHUS TBCPAOTCIILHBIX HAHOCTPYKTYP

KOHTpOJ’IBHaﬂ pa60Ta 0 TPOBCPKE TEOPCTUUCCKUX 3HaHUH — MO BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIINUECA

OOmiast olleHKa 3HaHUKM O0y4arOMMXCS MO JUCUUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJs W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayIMTOPHH OLIEHUBACTCA Ha OCHOBE TAKUX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHATH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JOMAIlHUX 33JaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydyacTHe B OOCYKIEHHMH TEKYILEro M
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.11.).

8.1. Cemectp 8

MakcumanbHoe

Howmepa pa3nenos Buaer pador
pa pasni ABLP KOJIMUECTBO 0aJJIOB
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Opraan3annoHHO-y4eOHas paboTa B ayTMTOPUH 20
CamocTrosTenpHas pabora 10
1 [TpakTrueckue paboThI 20
KonTponbHas paboTa 1Mo TeopeTHIeCKOMY 10
MaTepuainy
NTOI'O 60
3auer 40
OO01muii UTOT 3a CeMeCTp 100
CooTtBeTcTBHE OAIITIOB OIICHKE
Ornenka no naTu0ayuIbHON HIKAaJe
KonunuecTBo 6amios >
s 100 ECTS | Dxk3amen, auddepeHInpOBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TECHO
80-89 B 324TEHO
75-79 C XOpotIo 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIIOBJICTBOPUTEIILHO P——
35-59 FX HE 3a4TEHO
0-34 = HEYIOBJICTBOPUTEIHHO U

9. OBECIIEYUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBLIMHN BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xozxe peanuzanuu QUCHUILTHHBI UCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4YeHusl, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalli 00YyJaromuxcs B
3aBUCHMOCTH OT UX UHIUBUIYAJbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- ek  OQOPMIISIOTCS B BHJIE DSJEKTPOHHOTO JOKYMEHTa, JTOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeYeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJMMOCTH  IPEIOCTABIISICTCS
YBEJIMYHUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOJIb30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 33aJJaHus OPOPMIISIOTCS YBEIUYECHHBIM HMIPUDTOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA,

- MMMCbMEHHBIC 33JITAaHUS BHITOHSIIOTCS HA KOMITBIOTEPE B MUCEMEHHOU (popme;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOHW (opmMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B OpMe TeCTUPOBAHUS.

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

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUEHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOTHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (popMe WM BBHIMOTHSIIOTCS B MTUCBMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Ipy HeoOXOIMMOCTH TPEeNLyCMAaTPUBAETCS YBEIMYEHHWE BPEMEHU I TOJATOTOBKU
OTBETA.

[Ipouenypa  mpoBeneHHS  MPOMEXKYTOUHOM  arTecTamuu  JUisl  OOyYaroIuxcs
YCTAaHABIIMBACTCS € YYETOM WX HWHAMBUAYAIBHBIX IMCHXO(PHU3UIECKHUX OCOOCHHOCTEH.
[TpomMexxyTouHasi aTTeCTalUs MOKET MTPOBOAUTHCS B HECKOJIBKO JTATOB.



[IpoBenenne mpoueAypbl OICHHBAHUS PE3YJIbTaTOB OOYUYCHHsS JIOMYyCKAeTCs C
UCIIOJIb30BaHUEM JIUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

ObecneunBaeTcss JOCTYN K MHOOPMAIMOHHBIM U OMOIHOTrpaduueckuM pecypcam B CETH
WuTepHeT uisi Kaxkaoro oOydaromierocst B gopMmax, aJanTUPOBAHHBIX K OTPAHHYCHUSM HX
3JI0OPOBbBSI U BOCIIPUATHUS HH(DOpMAIIH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- B IICUYATHON ()OpPME YBEITUUYCHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE O0YYArOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE YUEBHOI'O [TPOHECCA

VYyeOuble 3aHsATUS mpoBoAsATcs B 4 ydeOHoM kopryce Jonl'Y (r. Joneux, mp.
Tearpanbubiii, 13). [Insg mnpoBeaeHHs NPAKTUYECKUX 3aHATUN Tpedyercs ayauTopus,
o0opy/soBaHHAsT MEJIOBOM WM MapKEpHOM JOCKOW, MYIbTUMEIUNHBIA MPOEKTOpP U DKpaH,
HOYTOYK, KOMIUIEKT y4eOHOH MeOenu /Ui CTYACHTOB, pabodee MECTO MpPEeroaBaTess, BEIXOI B
WHTepHET — MPOBOIHOM MK C HCIOab30BanneM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii O6MOIMOTEKH YHUBEpPCUTETAa U JAPYIHMX AIIEKTPOHHBIX OUONIMOTEYHBIX 0a3 JaHHBIX,
y4aeOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHETe
Kadenpsl TeopeTHUecKOil PU3NKKU U HAHOTEXHOJIOTHH (ay1.256).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miaardgopme Moodle LleHTpa AUCTaHIIMOHHOTO OOpa3OBaHMS
OI'bOY BO «lonI'Y». Ilpu n3ydeHUH IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O00y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAaHMH OOYYaloOLIMXCS Ha OCHOBE TECTUPOBAHHUS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENIbHOIN paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Upanunein, H. II. Pa3mepHble 3 ¢dekTbl B HAHOKPUCTAIUIMUECKHUX MaTepuaiax
[D7eKTPOHHBIN pecypc] : 1A CTyIEHTOB, aCIIMPAaHTOB, CIEIHATN3UPYIOLINXCS 110 HAIIPABJICHUIO
noarotoBku 030402 «dusuka» M CrenuasIucToB B 00JaCTH (PU3UKU KOHJIEHCUPOBAHHBIX CPE]I,
TeopeTndeckoi ¢pusuku 1 HaHotexHosorui. / H. I1. MUBanuusy, C. B. Tepexos, B. M. IOpuenko
;  I'OY BIIO "JloHeukuil  HanMOHANBHBIM  yHuUBepcHTeT',  DU3UKO-TEXHUYECKUU
daxynbrer,Kadenpa Teopernueckoil ¢puszuku u HaHorexHosnoruit. - owneuk : JouHY, 2019. -
DneKTpOHHbIE TeKCTOBbIE NaHHbIe (1 daiin).

2. bypasnes, 0. M. OCHOBBl MH)XEHEPUU MOBEPXHOCTU METAUIMYECKUX JeTaneil u
KOHCTPYKUUN [DnekTpoHHbI pecypc| : [yuebnoe mocobue] / HO. M. bypasnes, H. IL
WBanuipia, A. I'. Munocnasckuii ; 'OY BIIO JloHeukuii HalMOHANIbHBIM YHUBEPCUTET. -
Honenxk : 'OY BIIO "IouHVY", 2017. - DnextponHsie nanubie (1 daiin).

3. bexmrrent, ®. [ToBepXHOCTH U TpaHULIBI pa3ziena noaynpoBoaHukos / ®@. bexmrenr, P.
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13. [TPOT'PAMMHOE OBECIIEYEHUE

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

2. Microsoft Office (kopropatuBHas munen3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensus nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
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BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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