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nonrotoBkud 03.03.02 ®usuxa (Ilpoduns: Pusuka), cocraBieHa Ha OCHOBAHHHU
DdenepankHOTO0 TOCYZapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa BBICLIETO
obpazoBaHus — OakanaBpuaT no Hampabienuio noarotoBku 03.03.02 dusmka,
YTBEPXIAEHHOTO IIpHKa3oM MHUHHCTepCTBA HAayKHM M BBICLIEro 0Opa3oBaHHSA
Poccuiickoii ®enepauuu ot 07.08.2020 No 891 (¢ usm. u pom.), Ilopsaka
OpraHu3allid U OCYIIECTBJIEHHUsS  0Opa3oBaTelbHOH  NEATENBHOCTH IO
oOpa3zoBaTeNbHBIM IIporpaMMaM  BBICIIEro 00pa3oBaHHUS —  IIporpaMMamM
OakanaBpuaTta, IporpaMmaM CcHeLHaJHTeTa, MporpaMMaM  MarucTpaTypsl,
YTIBEpXICHHOIO TpHKazoM MHHHCTepCTBa HAyKM M BBICLIET0 0Opa3oBaHUA
Poccuiickoii ®enepanmm ot 06 ampens 2021 r. Ne 245 (¢ u3sM. ¥ [0mL.), B
COOTBETCTBUH C yUeOHBIM IJIaHOM, YTBEPKAeHHBIM ¥Y4yeHbIM coBeToM @I BOY BO
«JloHI'Y» nns Hadopa 2024 rona.

PaspaboTtunk:

npodeccop Kadeapbl TEOpeTHIECKOI

(GH3HKH H HAHOTEXHOJIOTHI,

IOKT.(hH3.-MaT.HAyK A.T'. MunocaaBckui

Pabouas mporpamMva yTBep)KIeHa Ha 3acelaHHH Kadeapbl TeOpeTHHECKOH (H3HKH H

HAHOTEXHOJIOTHil.
[Tpotokon ot 26.03.2024 r. Ne 16

3asenyronii kadenpoii A.T. Ilerpeunko
COI'JIACOBAHO:

Jlexan Gu3nKo-TeXHHYECKOro
(akynsTera . ®omeHKO
28.03.2024 1.

.
_ /
YuyedHO-MeTOAHYECKAs KOMHCCHS (PH3HKO-TEXHHYEL

Tpotokos ot 27.03.2024 1. Ne 2. y A
//4/ ~. Korenko
/I

[Tpencenarens

PyKkoBONHTEIH OCHOBHOI1 IpodeccHOHATLHOH

4 3 Y.
00pa3oBaTeIbHOi POrPaMMBI: ////f ot~
KaHAHIaT QH3HKO-MaTEMATHYECKHX HayK i~



3

1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JMCHUIUIMHBL TIpOrpaMMbl OakaiaBpuara: MaTeMaTHYeCKUH aHaiuu3, AHaIUTHYeCKas
reomeTpusi W JuHeWHas anreOpa. Teopus rpymm, OOmas M 3KCIepUMEHTalbHAs (U3KMKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2. JlucuuIuIMHBI, KypcOBbIE Pa0OTHI M MPAKTUKH, JJII KOTOPHIX OCBOCHUE JTAHHOUN
JTUCIUTUTMHBL  HEOOXOQMMO Kak mpeamectByromee: CTpyKTypooOpa3oBaHHE W SIBICHHSI
nepeHoca B KPHUCTAUIAaX M TOHKUX IUIeHKax, dusmka nusnektpuxos, [IpomsBoacTBeHHAS:
NPeIUTUIOMHAS TPAKTHKA.

2. OIIMCAHMUE JUCHHUIIVIMHBI

2.1.  OOmas xapaKTepUCTHKA

HaumeHnoBaHue moka3aTens 3HaueHHE MOKa3aTes

HasBanue 06pa3oBaTesibHON MTPOTrpaMMBbI 03.03.02 ®usuka (I[Tpoduis: Guzuka)

b1.B./IB.5.2 OcHOBBI HAHOTEXHOJIOTHIA.
Teopust 1 METOIBI TIOTYICHHUS
HAaHOMAaTEPHAJIOB

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

Yactb 00pa3oBaTEIbHON NPOTrpaMMBbl BapuatuBHas yacTh: BbIOOp 00y4aroerocs

KonngecTBO 3a4eTHBIX €AUHUIL / BCETO YaCOB 2172

2.2.  PacmpeneneHne 4acoB 10 MeproaM 00ydeHUS
O0111e€e KOJIMYECTBO YacOB
o
= camocCTosI-
®dopma | 9 o
> | € | mekuu- | nmabopa- | MPakTH- | TEIbHOH dopma
00y4eHus 20 3 BCETO

8 | OHHBIX | TOPHBIX | 4YecKHX | paboThI+ KOHTPOJISI

KOHTPOJIb
Ovynas 3 6 32 16 24 72 3a4er

3. HEJHN JINCOUTTJIMHBI

q)OpMI/IpOBaHI/Ie 3HaHUM U YMGHI/II>'1 CTYACHTA B o0actu COBpPCMCHHBIX METOJ0B, CPECACTB,
TEXHOJIOTHit CO3aaHM1s HOBBIX HAHOITOPOIIKOBBIX MATCPUAJIOB.

4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHUS KOMIIOHEHTA OBPA30BATEJIBHOM IMPOT'PAMMBI, X
NHANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

KomnereHnnumn WHnukaTtopsl Pesynbrarel 00yueHus
YK-3. VYK-3.2. VYK-3.2.1. 3HaeT nOpUHIUOBI U
Criocoben [IpuMeHsieT MPUHIUIIBI U | MEXaHU3MBI G YHKIIMOHUPOBAHUS
OCYULIECTBIISTh METOJIBI OpraHu3alyi | KOMaH bl KaK COLUAIbHON IPYIIIbI
CoIIMaJIbHOE KOMAaHIHOU VK-3.2.2. VYmeer OCYIIIECTBIISATh




B3aMMOJIeIiCTBHE U | AeSITeNbHOCTH MHTETPAIMI0 JIUYHBIX M COLHAIbHBIX

peaNn30BbIBaTH  CBOIO HUHTEPECOB

pOJib B KOMaHe YK-3.2.3. Bnageer HaBbIKaMH pabOTHI
B KOMaHJIe

[1K-3. [1K-3.14. I1K-3.14.1. 3HaeT METOabI MOTYYCHUS

Cnocoben nipoBoauth U | [Ipumensier 3HaHusI B HAHOIIOPOIIKOB.

YIPABISITh 00J1aCTH COBPEMEHHBIX [IK-3.14.2. VYwmeer BbIOpaTh pPEKUM

pe3yibTaTaMu HayYHbIX | TEXHOJOTUM CO3JaHus MOJTy4eHUS HAHOTIOPOIIIKOB

UCCJIEIOBAaHUM U HOBBIX HAHOMATEPUAJIOB | KOHKPETHBIX MaTEPHUAJIOB.

ONBITHO- [IPY PELIEHUH HAYYHO- [1K-3.14.3. Bnaneer HaBBbIKAMH

KOHCTPYKTOPCKHUX PaldOT | MCCIIEeI0BATEIbCKUX BbIOOpA METOJIOB orpeeneHus

B U30paHHOU o0nacTu 3a/1a4 XapaKTEPUCTUK HAHOIIOPOIITKOB;

9KCIIEPUMEHTAIILHBIX U OLICHKM  TOYHOCTHU MOJIYYEHHBIX

(uIm) TEOpETUYECKUX pe3yIbTaTOB.

(bU3HIECKUX
UCCIIEI0BAHUM C
TIOMOIIIBI0 COBPEMEHHOM
npubopHOii 0a3kl (B TOM
YHCIIC CII0KHOTO
¢duznyeckoro
o0opynoBaHus) U
UH(POPMAIIMOHHBIX
TEXHOJIOTUH C y4EeTOM
OTEYECTBEHHOTO H
3apy0EIKHOTO OIBITA.

o. IMPOI'PAMMA JUCHUIIJINHBI

HazBanue temsl

Kpatkoe copeprkanue TeMbl (BOITPOCH! TEMBbI)

Pasnen 1. HanopasmepHsble cucTeMsl

[Tpenmer u 3amaun kypca. [lapaaurmel
HOBBIX TEXHOJIOTUI

Hanonayka, HaHOMaTepHasbl, HAHOTEXHOJIOTHH.
Hanopasmepnsie cucrembl. COCTOSTHUE U
MEPCIIEKTUBBI Pa3BUTHUS HCCIIEA0BaHUN
HAaHOMATEPHAJIOB B MUPE

®opMBbI CaMOOPraHU3alluy BEUIECTBA

Knactepubie HanocucteMbl. Knaccudukanus
KJIaCTEPOB. J[ucnepcHble CUCTEMBI.
Knaccudukanms

dusnka u XuMus TTOBEPXHOCTU

TepMOI[I/IHaMI/IKa MMOBCPXHOCTHBIX SIBJICHUM.
HOBerHOCTHaH OHEPIHA U HATSKCHUC.
du3nyeckas U XuMuuecKas az[cop6umi

®pakTaisl

OcHoBHbIE IOHATHUSA U KJIaccuuKaIus.
XapakTepucTUKa (ppaKkTaIbHbIX MaTepPHAaJIOB

Paznen 2. [lonmyyenne HaHOMaTEPHAIOB

Mertoanl MOJIYYCHHA HAHOIIOPOIIKOB

Cunres HaHOIIOPOIIKOB. Merton TEPMHUYICCKOTO
Pa3JI0KCHUA. MeTO)I COBMCECTUMOTI'O OCAXXIACHUA

HonyquHe HAHOIIOPOIIKOB JTHWOKCHUIA
HUPKOHUA

Brusaue ¢puznueckux mosei Ha mporecc
MOJIy4eHHUs] HAHOMIOPOIIKOB. MeXaHu3Mbl pocTa
HAHOYACTUL TUOKCUIA NUPKOHUSA

KOHCOJ]I/I,[[aI_II/ISI HAHOIIOPOLIKOB

KOMHaKTI/IpOBaHI/IC HAHOIIOPOMIKOB B YCIIOBUAX
BBICOKOI'O THAPOCTATHYCCKOI'O JaBJICHU .
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Cnekanue HaHonoponikoB. [Iporeccsl
Jierpajaluu

OcobenHocTH
MaTepUajoB

KEpaMHUYCCKUX

du3nyeckue CBOMCTBA HaHOKEpaAMHUKH.
HanotexHooruu B SJICKTPOXUMUYICCKUX
HCTOYHHMKAX TOKa

6. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

6.1. ®opma oOydeHus — ouHas, Kypc —3, ceMecTp — 6

HaumeHnoBaHusI pa3ieiioB U TeM Romectso uacos
Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. Hanopa3MepHbIe CHCTEMBbI 16 8 12 36
[Tpenmer u 3apaun Kypca. [lapagurMel HOBBIX 4 2 3 9
TEXHOJIOTHI

DopMBbl CaMOOPTraHU3AIMH BEIIECTBA 4 2 3 9
Dwu3MKa ¥ XMMHUsI TOBEPXHOCTH 4 2 3 9
DpakTasl 4 2 3 9
Pasnen 2. [lonydyenne HaHOMaTepUaIoB 16 8 12 36
MeToap! moTydeH!s] HAaHOTIOPOIIIKOB 4 2 3 9
[ToryueHre HAaHOMIOPOIIKOB TUOKCUAA 4 2 3 9
ITUPKOHHUS

KoHconmmanus HaHOIMOPOIIIKOB 4 2 3 9
Oco06EHHOCTH KEPAMHYECKUX MATEPUAJIOB 4 2 3 9
HUTOI'O ITO KOMIIOHEHTY OIIOII 32 16 24 72

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpoabHBIE BONPOCHI
Paznmen 1
Hanonayka, HaHOMaTepHabl, HAHOTEXHOJIOTUH.
HanopasmMepHsble cuctemsl.
CocTosiHME U IEpCIEKTUBbI Pa3BUTHSI UCCIIEI0BAaHUI HAHOMATEPUAIOB B MUPE
KiactepHble HAHOCHCTEMBI.
Knaccudukanms xinactepos.
JHucnepcHble cucreMbl. Kinaccudukarys
TepmoanHaMHUKa TOBEPXHOCTHBIX SBJICHHUM.
IToBepxXHOCTHAsl SHEPTUS U HATSKEHHE.
duznyeckas 1 XuMU4ecKast aicopOoIusi.
1O ®paxTasibl. OCHOBHBIE IOHATHS U KJIacCU(UKAIHSL.
11. XapakTepuctuka ppakTaibHbIX MaTEPHAIOB
Paznen 2
MeTto1 TEpMHYECKOTO PA3JI0KEHUS.
MeTo1 COBMECTHMOTO OCaXACHHUS.
Bnusinue ¢puznueckux nosen Ha Npoliecc MoJy4eHHs HaHOTIOPOUIKOB.
MexaHu3MBbl pOcTa HAHOYACTHUL AMOKCH]IA LIUPKOHUS.
[TopomkoBeie TexHomorun. Konnencannonusrit meton (meton [neiitepa).
BbICcOKOAHEPreTHYECKOE U3MENbUEHUE.

©CoNoa~wWNE
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7. MexaHOXUMUYECKHI CHHTES.

8. IInmazMoxuMHUYECKUi CHHTE3.

9. CuHTe3 B YCIOBHUSIX YIbTPa3BYKOBOTO BO3/IEHCTBUS.

10. DnekTpudeckuit B3pBIB IIPOBOJIOYEK. Mertoabl KOHCOJIMAAIMU. MeTobl
KoHconmuaanuu. KoMmakTupoBaHHE€ HAHOMNOPOIIKOB B  YCJOBHSIX  BBICOKOTO
THIPOCTATUYCCKOTO JTABICHHMSI.

11. CrnekaHnue HAaHOTIOPOIIIKOB.

12. IIpomneccel Aerpagamnuu.

7.2.  Tembl 10kJ1a10B (pepepaToB)

1. MukpocTpyKTypa KpUCTALTNIECKOTO BEIIECTRA;

2. EcrecTBeHHBIEC U NCKYCCTBEHHbBIE KPUCTAJLIbI;

3. Meroapl BeIpalIMBaHUSI MOHOKPHUCTAJIIIOB.

4. HwureBHIHBIC KPUCTAUIBI («CYCBD»).

5. DnuTakcuanbHbIC MJICHKH.

7.3. TeMbl NHCbMEHHBIX PA0OT (THUIBI 32/1a4)

— Meroa npocBeYUBaOIIEH dJIEKTPOHHON MUKPOCKOIIMHU

— HccnegoBanus HaHOMAaTCpUuaJioB MCTOAOM HpOCBe“II/IBaIOH_Ieﬁ SHGKTpOHHOﬁ
MHKPOCKOIINHN

— Meroa onpenenenus yaenbHoOW moBepxHocTH yacTul bOT

— Meroa nonyuyenus UK-cnexrpos

— Ananu3s HanonopouikoB merogaom JITA uJICK

— Ormpenenenne XxapakTepUCTUK INIOTHOCTH HAHOIIOPOIITKOB

— AHanu3 NoBEpXHOCTH U3JI0MOB MeTo1oM POC

— Ilonmy4yeHue TOHKUX YrOJBbHBIX MJIEHOK TEPMUYECKON METOI0M

— OO6opynoBaHue U METOJ IEKTPOHHOTO MApaMarHUTHOTO PEe30HAaHCa
— MHccnepoBanust MexaHUYECKUX CBOMCTB KEPAMUKH

— JlunatoMeTpu4ecKUil METO UCCIIEIOBAHUS INIOTHOCTA HAHOMIOPOIIKOB
— Meroa UMIIETaHCHOW CIEKTPOCKOUHU

— IlorpemHocTyt METOIOB UCCIIEIOBAHNS HAHOMATEPUATIOB

— MHccnepoBanust onTHYECKUX CBOMCTB HAHOTIOPOIIIKOB

— PammanmonHas 0€30ITacHOCTh AJIL PEHTICHOBCKHUX MCTOAOB

KOHTpOHLHaﬂ pa60Ta IO TPOBCPKE TEOPCTUUYCCKUX 3HAaHUHL — MO BCEM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJILHBIX BOIIPOCOB.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE INOJYYAIOT OBYYAIOIIUECSA

OO6mrast olleHKa 3HAHWM OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJIE€ HCXOJ M3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAWTOPUHU OIICHUBAETCS HA OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBINOJIHEHUE JOMAIIHUX 33JlaHWl, aKTUBHOCTh BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYXKIEHHHM TEKYLIero u
MIPOMICHHOT0 MaTepuania, pereHue 3a1ad 1 T.11.).



8.1. Cemectp 6

Howmepa pazzaenos Buas pabot Maxcumanbioe
KOJIMYECTBO 0aJsIOB
OpranuzanoHHO-y4yeOHas padboTa B ayJUTOPUHI 20
CamocrosiTenpHas padoTta 10
1-2 [TpakTuyeckas pabora 10
KonTponbhas paboTa no TeopeTuueckomy 20
Marepuany
UTOI'O 60
3auer 40
OO0muit uTor 3a cemecTp 100

CooTBeTCTBUE 0AJLIOB OLIEHKE

KOMHIecTEO GALIon OrneHka 110 nATHOAJUILHON IIKaJe
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEIHHO pe—
35-59 FX HEYJIOBJICTBOPUTEIIBHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O MNPOLUECCA AJIA JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMHU 3JOPOBbSA 1 UHBAJINIOB

B xoze peanu3zanuu qUCHUILTAHBI UCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4eHus1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTallii 00Yy4aroIuXxcs B
3aBUCUMOCTH OT UX UHIUBUIYAJTbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUu  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;

- JUIS  BBITIOJHEHHWS  3aJlaHus  TpU  HEOOXOAWMOCTH  MPEAOCTABISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCIOIH30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BHITOTHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH (opMe;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUTSL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATENILHOTO arapara:

- JeKIUu  O(QOPMIISIOTCS B BHJIE JJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeUeHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOW (popMe WM BHITOTHSIIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.
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[Ipn HeoOXOOMMOCTH NpPEAYCMaTPUBAETCS YBEIMYCHHWE BPEMEHH JUIS TOATOTOBKU
OTBETA.

[lpouenypa mpoBeOeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIuXcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexyTouHast aTTECTAaLUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueaypbl OLEHUBAHUS PE3YJIbTaTOB OOyYeHHs JIONyCKaeTcs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepner g kaxzaoro oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OrPAaHUYCHHUSM 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 (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HApYIICHMSIMU OMIOPHO-BUTaTEIBHOTO arapara:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MPOLIECCA

VYuebuple 3aHsATHS mpoBoaircs B 4 ydeOHom kopmyce Jonl'Y (r. [omenk, mp.
Tearpanbubiii, 13). [lng mnpoBeaeHUs NPAKTUYECKUX 3aHATUH TpeOyeTrcs ayIuTopus,
00opy/s0BaHHAs MEJOBOM WJIM MAapKEpHOW JOCKOW, MYJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYAEHTOB, pabodyee MeCTO MpernoiaBaTess, BbIXOI B
WHTepHEeT — MPOBOHOM WK ¢ UCoib3oBaHreM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMONMOTEKM YHUBEpPCUTETa M JAPYTUX AJIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, MNpeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
Kadepsl TEOPEeTUUECKON (PU3NKHU U HAHOTEXHOJIOTUH (ayn.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHaibl IO
JTUCLUILIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUs
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. MunocnaBckuii, A. I'. KoncnekT nexiuit mo kypcy "OCHOBBI MPOIIECCOB MHUKPO- H
Ha"Hotexnojgoruit" / A. I. Munocmaeckuii ; I'OY BIIO "JloHeukuii HalMOHAIBHBIA
yHusepcutet'. - Jlonenk : JlonHY, 2018. - 246 c.

2. Tepexos, C. B. ®u3uka HaHOOOBEKTOB : [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxurn ; T'OY BIIO J[loHeukuii HalnMOHAIBHBIM yHUBEpCcUTET, DUUKO-TEXHUIECKUN
daxynbTer ; JloHeukuil puznko-TexHuueckuii UHCTUTYT uM. A. A. I'ankuna HAH VYkpaunsl. -
Honenk : JouHY, 2013. - 418 c.
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3. Baproxun, B. H. Hanomarepuans! [DnekTponHsblil pecypc] : [yue6. mocodue] / B. H.
Baproxun, C. B. Tepexos ; Jloneukuii Han. yH-T ; [loHenkuii ¢us.-TexH. mH-T UM. A. A.
l"ankuna. - Jonenk : louHY, 2016. - Dnektponnsie gannbie (1 daiin).

4. I'yceB, A. 1. Hanomarepuaibl, HaHOCTPYKTYpbl, HaHoTexHoNoruu / A. W. I'yces. -
H3n. 2-e. - Mocksa : ®usmatiur, 2009. - 414 c.

11.2. JlomonHUTENbHAS JIUTEPATYPA

1. HanoTtexHonoruu U crienuaibHble MaTepuaibl: yued. mocobue aJis CTyJeHTOB BY30B,
oOydaromuxcs mo HanpasieHuio noarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. Ilerkora; mox pex. FO. I1. ComnneBa. — Cankr-IleTepOypr:
Xumuzpaat, 2009. — 334, [1] c.

2. Hanorexnonoruu: a3oyka mns Bcex / H. C. A6pamuyk, C. M. Apomenko, A. H.
Bapanos u np.; noz pen. YO. /1. TperbsikoBa. — 2-e uza. — MockBa: ®@uzmatiut, 2009. — 365 c.

3. ®ocrep JI. Hanorexnonoruu. Hayka, maHOBaIuu u Bo3mMoxuoctH / JI. docrtep; nep. ¢
anrin. A. B. XavosiH. — M.: Texuocdepa, 2008. — 349 c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(opMaimonHas cucrema / MunucrepctBo Kymbryper 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.
noJb30BaTeel. —eKCT: AIEKTPOHHBIN.

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: snextponnsiit / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOWCK CBOOOIHBIN, JJIEKTPOHHBIC
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). — Pesxxum octyma: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnoparusnas nuuen3us Joul'yY 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 nst cB060IHOTO TPOTPaMMHOTO 00ECIICUCHHS ).
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