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PaGouas mporpamma auciuIuiMHbEl «CoBpeMeHHBbIE (GYHKIHOHA/IbHbIE MATEPHAIbLD)
s obydaronmxces Mo Hampasienuio noarotosku 28.04.03 Harmomarepuanst (Marucrepekas
nporpamma: Hanomarepuaabl H HAHOTEXHOJIOTHH), COCTaBjieHAa Ha OCHOBaHWH (DelepabHOro
rocy/IJapcTBEHHOTO 00pa30BaTeNHHOrO CTaHIApTa BhICHIEro 0Opa3oBaHMs — MarucTparypa mno
Hanpasieduio  moarotosku  28.04.03  Hanomarepuanbl,  yTBEPXKIECHHOrO  IPHKA30M
MunncrepeTBa o6pazoBanus u Hayku Poccuiickoit ®enepanuu ot 22 cenrabdps 2017 r. Ne 966
(c u3M. u jom.), [Topsiaka opraHM3aMy U OCYIIECTBIEHHs 00pa30BaTENbHOM JEATENHHOCTH 10
o6pasoBaTebHBIM [pOrpaMMaM BbicIiero oOpasoBaHMs — mporpaMmam OakanaBpuara,
nporpaMMaM  CHEIHATUTeTa, IMporpaMMaM  MAarucTpaTypel, YTBEP)KACHHOTO —IPHKa3oM
MuHHCTepCcTBa HayKH | Bhiciiero obpasosanus Poccuiickoit ®enepanuu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. | JIOIL.), B COOTBETCTBHH € Y4eOHBIM IVIAHOM, YTBEPXKIACHHBIM Y YEHBIM COBETOM
®I'BOY BO «JlonI'Y» mis Habopa 2024 roza.

PazpaboTuuk:

npodeccop kapeapsl TEOPETHIECKON
(GH3HKH H HAHOTEXHOJIOTHIA, :
I-p. Gus.-mat. HayK . v .C. Metnos

PaGouas nporpamma omo0peHa Ha 3acellaHHH Kadenpel TeopeTHYeckKod QusnkH U
HAHOTEXHOJIOTHHA.
I[Tpotokoxn ot 26.03.2024 r. Ne 16

3asemyromuii kapeapoi . A.T'. Ilerpenko
COI'JTACOBAHO:

Jlexan QU3HKO-TEXHUUECKOTro (haKysapTeTa % C.A. ®omenko
28.03.2024 r.

V4e6HO-MeToIMuecKas KOMUCCHS (PU3UKO-TEXHUIECKOTO (aKyIbTeTa.

ITporokoi ot 27.03.2024 r. Ne 2 /
IIpencenarens B. H. Kotenko

PykoBoUTE H OCHOBHO# IPOdECCHOHAILHOMI

06pa3oBaTeIbHON IPOrpaMMBEl,
a-p Gu3.-Mar. Hayk, npod. A.T. Tlerpenko
26.03.2024 r. :
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCLHUILUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYEHHUE IaHHOM!

JMCLUUIUIMHBI TPOrpaMMbl OakanaBpuata: MoJenupoBaHHEe MHKPO- U HAaHO CTPYKTYP,
®dusnka rereposNUTaKCHATbHBIX HAHOCTPYKTYP, MaTtepuabl 1 METOAbl HAHOTEXHOJIOTUH.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpelIeCTBYOIIEE!

Hanomarepuanbl u  oOkpyXkaromas cpeia: I[PUMEHEHHME M OLIEHKAa PHUCKOB,
[Tpon3BoCTBEHHAs IPAKTUKA: HAYYHO-HUCCIIEOBaTENIbCKask paboTa.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanue nokazaresst 3HaYeHNE TIOKA3aTeIsI

HasBanue oO6pazoBaTebHON MPOTpaMMBbI 28.04.03 Hanomarepuansl (Marucrepckas
nporpamma: Hanomarepuansl u
HAHOTEXHOJIOTHH)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.B.JIB.2.1 CoBpeMeHHbIE

y4eOHBIM TIIAHOM (GyHKIIMOHATbHBIE MaTEPUaIb

Yactb 00pa3oBaTEIbHON POTrpamMMBbl BapuaruBHas yacTb: BEIOOp 00yJaromerocs

KosimdyecTBO 3a4eTHBIX eUHUIL / BCEr0 4acoB 5/180

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o,
o & CaMOCTOSI-
®opma &8 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4eHus 0 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 2 3 15 — 45 120 180 3K3aMeH

3. LEJU JUCIUTUIMHBI

PazButne Y CTYACHTOB HGO6XOI[I/IMI)IG 06HII/I€ n crieuaJibHbIC KOMIICTCHIIMH B obnactu
COBPCMCHHBIX (I)YHKI_II/IOH&]'ILHLIX MaTcpuajioB

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

Komnerenmumn WHaukatopsl Pe3ynbTarsl o0yueHus
[TK-5. [IK-5.1. [1K-5.1.1. 3Haet cTpyKTypy TEXHOJIOTMUECKHUX KapT U
Cnocoben ®opmupyer pernaMeHTa.
dbopMupoBaTh texHonormdeckne | [1K-5.1.2. YMeeT TOTOBUTh TEXHOJIOTHYECKHE KaPThI
TEXHOJIOTUYECKHUE | KapThl U U pEnIaMEHT [ KOHKPETHOIO TEXHHYECKOTO
KapThl U | TEXHOJIOTMYECKHUE | 3aJaHUs
TEXHOJIOTUYECKHUE | PENIaMEHTBI IIK-5.1.3. Bnmageer wmeromamMu  (OpMHUPOBAHUS
periamMeHThl TE€XHOJOTMYECKUX KapT IPOILIECCOB IPOU3BOJICTBA
IPOIYKIIMH
I1K-5.2. I1K-5.2.1. 3HaeT MeTOmbl KOHTPOJIS IapaMeTPOB




KonTponupyer
rnapameTpbl
MOJy4YEHHOMN
MPOAYKIIMH

TEXHOJIOTUYECKOTO MPOoIiecca.
[IK-5.2.2. YmMeer obecrieuynBarh MpPOLECC KOHTPOJIS
MOJTYYSHHOH MPOYKIINH.
[IK-5.2.3. Bnageer mnpaBwiamMu  odopmiieHus
TEXHOJIOTUYECKON TOKYMEHTAIIUU

S. ITPOIT'PAMMA JJUCLAITJIMHBI

HasBanue temnl

Kpatkoe copeprkanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. CoBpemeHHbIE
(YHKIMOHAJIbHbIE MAaTEPUAJIBI
Bsenenue. Hcroprst BOSHUKHOBEHUS HAYKH O

(GyHKIIMOHATIBHBIX 1 MHOTO()YHKIITMOHATIbHBIX
MaTepuaizax

Matepuaisl ¢ 3¢HeKToM maMsITH GOpMbI
(OID)

Hapsiny ¢ ngpyrumu  dyHKIIMOHAIBHBIMU
MarepuaiamMu BBIICIICH 0COOKIH KJacc
MarepuanoB, obnanaronux 1D, Itu maTepuana
KIACCU(UITUPYIOTCS IO COCTaBy, XapakTepy
MapTEHCUTHBIX MIpEBpaIICHUH, HATUYHIO
MarHUTHBIX WJIU JJIEKTPUUECKHUX MOJACUCTEM U T.]I.

AKTIOATOPBI U IPYTUE IPUMECHEHUS
Martepuaion, obnagaromux 11D

Cmnasel ['eliciepa, obnanaromue Hapsagy ¢ JI1D
(3a cuer CTPYKTYpHBIX (a30BBIX TNEPEXOJOB) H
BBIPAKECHHBIMU MarHUTHBIMU CBOIiCTBamMH,
no3poJisiromux  ynpaiasite OIID ¢ nmomomibio
MarHUTHBIX MOJIEH. ITO MO3BOJIAET UCIOIB30BATh
WX, Kak yMHBIE Marepuajgbl B pa3IUYHBIX
AKTI0ATOPAX.

MapreHcuTHbIe U 0OpaTHbIE (pa3oBbIe
NIEPEXO0/IbI

Baxneiimiee CBOMCTBO, OIld,00ycnoBneH
KOT€pEHTHBIM JBMKCHHEM JABOMHUKOBBIX T'PAHHUII,
BO3HUKAIOIMAX B MApTEHCUTHOM COCTOSHUU
BCJIEJICTBHE CYIIIECTBOBaHUS Pa3IMYHBIX
MapTEHCHUTHBIX dbas3 c Pa3TMIHBIMH
KOMIIOHEHTaMH  TapameTpa  mopsiaka. [lpu
MapTEHCUTHOM " oOpaTHOM nepexojie
COITPOBOKIAIOTCSA MarHUTOKaJIOPHUYECKUM,
0apoKaJOPHYECKUM W DIIACTOKATOPHYECKHM
sbdekramu. DTH  CBOWCTBA MOTYT  OBITh
MOJIE3HBIMU 1 CcO3AaHUs  0e3(IFOMIHBIX
XOJIOTUIBHUKOB.

Meramnactuueckas aegopmarus (MI1I)
MOJUKPUCTAIUTMYECKUX U aMOP(HBIX
(GYHKIIMOHAJIBHBIX MaTepHAJIOB

Vkazana pons MIIJ[ B co3gaHuu M ynydlleHHUH
CBOMCTB  (YHKIIMOHAJIBHBIX  MAaTEPUAIOB  C
MOJUKPUCTAUTAYECKUM TN aMmop(HBIM
crpoeHueM. llepeuncienbl U OXapakTEpU30BaHbI
ocHOBHbIe Bunbl MIIJ], a Taxxke pa3auyHbIe
CXEMBbI HarpyXeHHs ¥ UX KOMOWHAIUH.

HepaBHoBecHast 3BOTIOLIMOHHAS
tepmoarHamuka MIT/]

.OcHOBHYIO poJib B GOPMUPOBAHUU CBOICTB BCEX
MaTepHuaioB npu ux obpadorke meromamu MIIJL
WUTPAOT MPOLECCHl TEHEpalud W AHHUTWISALNN
CTPYKTYPHBIX Je(ekToB. IToCKONbKY MIOTHOCTD
CTpYKTypHBIX nedextoB npu MIIJ] Bo3pacTaer Ha
MOpPSIIKK, TO U1 ONMCAaHUSA KHHETHKU JTHX
IpOLECCOB M €€ CBsi3b € (OPMHPOBAHUEM




OCHOBHBIX CBOMWCTB
CIIeLIMaIbHBIN METOJI
tepmoauHamuku (HOT).

MaTepuaia pa3BUT
HEPaBHOBECHOU

[Tpumenenus GyHKIIMOHATBHBIX
MaTepuajoB B MEAUIIUHE,
M3MEPUTEIbHON TEXHUKE U

[IpencTaBineHbl pa3IUYHbIC TPUITOKECHHS
(YHKLIMOHATIBHBIX MaTEPUAJIOB B MEHILIIHE B
BUJIE HAHOOMOPOOOTOB, 3yOHBIX U APYTHX

pPOOOTOTEXHUKE KOCTHBIX MIPOTE30B, UCKYCCTBEHHBIX apTePHid U
T.JI.
6. CTPYKTYPA U COAEPXAHUE JUCHUITJINMHbBI
6.1. ®dopma oOydeHust — O4Has1, Kypc — 2, ceMecTp — 3
HaunmenoBanus pa3zienoB u TeM Kosmiectso Hacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1. CoBpeMenHbIe (QyHKIIMOHATBHBIE 15 45 120 180
MaTepUaIbI
Baenenue. 2 6 18 26
Marepuansi ¢ 3pdexkrom namsaTa GopMel 2 6 18 26
(OI1D)
AKTIOATOPBI ¥ IpyTHE TIPUMEHEHUS 2 6 18 26
MartepuaioB, odnagaromux 11D
MapreHcuTtHbIe 1 0OpaTHBIE (Da30BbIC 2 6 18 26
nepexo bl
Meramnactuueckas aepopmanms (MI1JT) 2 6 18 26
MOJIMKPUCTALTMICCKHX U aMOP(PHBIX
(YHKIIMOHAJIBHBIX MAaTEPHAJIOB
HepaBHoBecHast 3BOIOIIMOHHAS 2 6 18 26
tepmoarHamuka MI1/]
[TpumeHeHns GyHKIMOHATBHBIX MAaTEPHATIOB 3 3 22 28
B MEMIIMHE, U3MEPUTEIFHON TEXHUKE U
pOOOTOTEXHHKE
HNTOI'O ITO KOMITOHEHTY OIIOII 15 45 120 180

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYVIIEI'O KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIINUN

7.1.  KoHTpoibHBIE BOIIPOCHI
Paznmen 1

1. Onummure CTPYKTYpY KOMIIBIOTEPHOW IPOrpaMMbI

IJid pacucTa HSBOJIOIHU

CTPYKTYPHBIX 1€(PEKTOB B MOJIUKPUCTATINYECKUX METaJlJIaX U CIIaBax.

2. KakoBbl 0COOEHHOCTH BOJIIOLIMU CTPYKTYPHBIX JedeKkToB B mpoueccax MITJL?

3. Kakue Buapt MIIJ] nomyunnu Hanbosiee MMpOKOe pacpocTpaHeHHne B MUupe?
Ha3zoBute ux 0co0EHHOCTH U JJOCTOMHCTBA. .

4.Kakue npHHIMIBI 3aJ10KEHBI B OCHOBY HOT?

5. AKTIOQTOpBI U Jpyrue NpUMeHeHHs MaTepuaon, obnanatomux I11D.

6. MapreHcuTHbIEe U 00paTHbIE (Pa30BbIE MEPEXOIbI.

7. Marepuains! ¢ a3¢ppexrom namsatu popmsl (D11D).

8. [IpumeHeHHs PYHKIMOHATBHBIX MAaTEPHUAIOB B MEIHMIIMHE, U3MEPHUTEIBHON TEXHUKE U
POOOTOTEXHHUKE.

7.2.  Tewmsl noknanos (pepeparon)
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1. TlomoOpath MO JAUTEPATYpPHBIM HCTOYHUKAM (TMOUCK B MHTEpHETe) mpuMepbl
MpUMEHEHUS (DYHKIIMOHAILHBIX MAaTEPUATOB B KOCMUYECKOW TEXHHUKE.

2. Hcnonw3ys WHTEpHET pecypchl HaWTH JIOTOJIHUTEIBHBIC JIATEPATYPHBIC
UCTOYHUKH 110 TpolieMe “marepuaisl ¢ d3PPeKToM mamsaTu (popMbl, KaK COBPEMEHHBIX
(GYHKIIMOHATBHBIX MaTEPHAIOB”, B lyXe HACTOsIIEH nporpammel. [IpencraBute oTueT B
BHUJIC CCHIJIOK HAa COOTBETCTBYIOIIME CAWTHI U MOX00PKH crateit B pdf-hopmare u ananmmza
HalICHHOM JIUTEpaTypHhI.

3. Hcnonb3ys HWHTEpHET pecypchl HAWTH OMOJHUTEIbHBIC JIMTEpaTypHBIC
WCTOYHHKH I10 TIPOOJIeMe MEerariacTi4eckoi gedopMariiu (MHTCHCUBHOM IJIaCTUYECKOM
nedopmaiuu), Kak crocoba ymaydmieHus (QYHKIMOHAIBHBIX CBOHCTB MaTEpUAIOB.
[IpencraBuTh OTYET B BHUJIEC CCHUIOK Ha COOTBETCTBYIOIIME CAWTHI U MOAOOPKU CTATEeH B
pdf-bopmare 1 aHanM3a HaICHHON JTUTEPATYPHI.

7.3.  Tembl nUCHbMEHHBIX PAOOT (THITBI 33/1a4)

OcBouth paboTy MNpPOrpaMMHOIO KOMIUIEKCAa pacdyera HBOJIIOLUMHM  IIOTHOCTH
CTPYKTYPHBIX Je(PEKTOB

[TpoBecTr KOMIBIOTEPHBIE SKCIIEPUMEHTBI pacyeTa 3BOJIFOLUY IUIOTHOCTH Je(EKTOB MPH
Pa3IUYHbIX [TapaMeTpax MOJAEIU

OcBouth paboOTy NPOrpaMMHOr0 KOMILJIEKCA pacuera 3BOJIIOLUYU [1apaMeTPOB MOpsIKa B
cruiaBax ['eiicnepa

HpOBeCTI/I KOMIIBIOTCPHLIC OKCIICPUMCHTBI pac4uecTa 3BOJIIOIIUH CTPYKTYPHBIX
napaMeTpoOB NOpAaKa ITPHU PA3JIMIHBIX MOJCJIbHBIX KOHCTAHTAX

KonTposnbHast paboTa 1o IHpOBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C

HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIC KOHTPOJIbHBIX BOIIPOCOB.

7.4.  Obpazeln conepxkaHus YIK3aMEHAIIMOHHOTO OmieTa
JloHenKnii rocyJapCTBEHHBIN YHUBEPCUTET
du3HuKo-TEXHUUECKUI (PaKynbTeT
Kadenpa teoperrueckoit puU3NKu 1 HAHOTEXHOJIOTHI

[Tporpamma Beicuiero oopa3zoBanusi  IIporpamMma maructparypsl

Hanpasnenue noarotoBku 28.04.03 Hanomarepuasl

Marucrepckasi nporpamMmma HanomaTepuanbsl 1 HAHOTEXHOJIOTUH

®dopma o0yueHHs Ounas

Cemectp Tperuit

Jucuumnirza CoBpeMeHHbIe (GyHKIMOHATIbHBIE
MaTepHabl

DK3amMeHannoHHbIA orter Ne 1

1. MaprencutHble u oOpaTHbIE (a30BbIE IEPEXO/BI.
2. Marepuansl ¢ 3ppekTom namsaTi Gopmsl.
3. HepaBHOBecHas 3BOIONMOHHAS TepMoauHamuka MIT/].

YTBepkJIeHO Ha 3aceJaHuU Kadeapbl TEOPEeTUUECKON (PU3UKU U HAHOTEXHOJIOTHH, MPoTOKos No

_oT 202 .

3aBenyrouuii kadeapoit

DK3aMeHaTop



B cnyuae BeneHus ydeOHOro mporiecca ¢ HCHOJIb30BAaHHEM 3JICKTPOHHOTO OOy4YCHHS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kaHue OujeTa MOKET OTJIMYaThCS OT
MPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE npoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MaKCHMMyMa, NpHBEIEHHOro B Talnuue Huxke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOpPUU OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IIOCELIAEMOCTb 3aHSITHM,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXJCHUH TEKYILEro u
IpOiiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1. Cemectp 3

Howmepa paznenos Buasl pabot Maxcumanbioe
KOJIMUYECTBO 0aJsIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPUU 15
CamocTtosTenbHas pabora 5
1 [TpakTuyeckune paboThI 20
KonTponbHas paboTa mo TeopeTuyecKomMy 20
MaTepHuainy
NTOI'O 60
DK3aMeH 40
OO0muii uTOr 3a CeMecTp 100

CooTBeTcTBUE 0AJLIOB OIIEHKE

KOMHIecTEO GALI0R O1eHKa 110 nATHOAJUIFHOM IIKajle
s 100 ECTS | Dx3amen, nudpdepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 32YTEHO
75-79 C 3a4TEHO
70-74 D YIOBJIETBOPUTEIHLHO 3AUTCHO
60-69 E 32YTEHO
35-59 FX HEYIOBIETBOPUTENHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO

9. OBECIIEYEHUME OGPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xozne peanuzanuy AUCUUILIMHBI UCIIOJIB3YIOTCS CIECAYIOIIME JTOMOJIHUTEIBHBIE METOIBI
00yYeHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W TTPOMEKYTOUHOMN aTTeCTAIlMKM O0Yy4aloInuXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOEHHOCTEH:

1) JUTSI CIICTIBIX M CJTA0OBUISIIINX

— JTeKIuu Oo(OPMIISIOTCS B BHJIE OJIEKTPOHHOTO JOKYMEHTa, MJOCTYIMHOTO C
MTOMOIIIBIO KOMITBIOTEPA CO CTCIIHATM3NPOBAHHBIM IMMPOTPAMMHBIM 00€CTICUCHHEM;



— JUIs  BBIMOJHEHHWsS]  3aJaHusi NpU  HEOOXOAMMOCTH  IPEAOCTaBISIETCS
YBEIMYMBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYHBAIOLINX
YCTPOMCTB;

— MMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIIMYCHHBIM HIPUDTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIH 0POPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO popme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOM (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO amnapaTra:

— neKkuuu oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME MIIM BBIMOJIHSAIOTCS B MUChMEHHOU
dbopMe Ha KOMITbIOTEDE.

[Ipn HEOOXOMMMOCTH TIPEIyCMATPUBACTCS YBEIMYCHUE BPEMEHU IS TOJITOTOBKU
OTBeTA.

[Iponienmypa  mpoBeACHHST  NMPOMEXKYTOYHOM  aTTecTallMk I OOYdYaroOUIMXCs
YCTaHABIMBAaETCS € YYETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTECTalUs MOXKET IPOBOUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs JOMYCKaeTcsi ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecrnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OubnuorpaduyeckuM pecypcam B CETH
WuTepHeT U1 Kakaoro oOydaromierocss B ¢opMax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HH(POPMAIUH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— B [I€YAaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCTBIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) IUIs1 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3aHATHA mnpoBoaarcs B 4 yuyeOHoMm kopmyce Jlonl'Y (r. [lonenk, mp.
Tearpanpubiii, 13). [lng mnpoBeAeHHsT TPAKTUYECKUX 3aHATHH TpedyeTrcs ayauTopHs,
00opyJIOBaHHAs MENOBOM WM MapKEepHOH JOCKOW, MYJIbTUMEAMUHBIA MPOEKTOpP M IKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu i CTYICHTOB, pabodyee MECTO MPEMNo1aBaTelis, BBIXOI B
WHTEepHEeT — MPOBOAHOM WU ¢ HcTob3oBaHHeM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOIMOTEKM YHMBEpCUTETa W JPYTUX DJICKTPOHHBIX OHONIMOTEYHBIX 0a3 NaHHBIX,
ydeOHO-MeToIMuecKoe olecreueHre, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kagenpbl TEOPETUUECKON (PU3UKK ¥ HAHOTEXHOJIOTHH (ay.256).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4deOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MelieHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0OyueHUe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.
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C  wucnonp30BaHHMEM  pecypcoB  MiIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCA TEKYIIWA KOHTPOJIb 3HAHUM OOyYaroUIMXCsi Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSITEIILHON pabOTHI.

11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Metnog, JI. C. CoBpemeHHbIe (hYHKIIMOHATBHBIE MaTEPHAIBI [ DIIEKTPOHHBIN pecypc] :
yueOHOo-MeTonudeckoe mocodue / JI. C. Mernos, A. I'. Ilerpenko ; OY BIIO "Jlonenkuii
HallMOHAIBHBIN yHUBepcuTeT", Duzuko-texHuueckuii ¢akynprer, Kadeapa teopernueckoi
¢usukn u HanotexHonoruid. - Jlonenk : JJoHHY, 2020. - DnekTpoHHbIE TEKCTOBBIE JaHHBIC (1
daiin).

2. Baproxun, B. H. Hanomatepuansl [DnekTpoHHbI pecypc] : [yueb. mocodue] / B. H.
Baproxun, C. B. TepexoB ; JloHeukuid Ham. yH-T ; JloHenkuil ¢u3.-TexH. MH-T UM. A. A.
["ankuna. - lonenk : JJouHY, 2016. - Dnexrponnsie nanubie (1 daiin).

3. Tepexos C. B. ®usuka HaHooObekTOB: [yuebnoe mocobue] / C. B. Tepexos, B. H.
Baproxun; I'OY BIIO «lonHY» - Jonenxk: JJonHY, 2013. — 418 c.

4. I'yceB A. W. Hanomatepuanbl, HAaHOCTPYKTYphl, HaHOTexHONoruu / A. U. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmataur, 2009. — 414 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

1. HanoTtexHonOruM U crienuaibHble MaTepHalsl : yued. mocobue A CTYACHTOB BY30B,
oOyuaromuxcst 1mo HampasieHuto noarotoBku 140140 - Texn. ¢usuka / FO. I1. Connues, E. W.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkosa ; mox pen. FO. I1. Connuesa. - Cankt-IlerepOypr :
Xumumzpgat, 2009. - 334, [1] c.

2. Cyzpnanes, U. I1. Hanotexnonorus : GuU3NKO-XUMHSI HAHOKJIACTEPOB, HAHOCTPYKTYp U
HanomarepuanioB / U. I1. Cy3nanes. - 2-¢ u3a. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. IlonmydyeHue u wuccienoBaHUE HAHOCTPYKTYp : JaOOpaTOpPHBIA MPAKTHUKYM IO
HaHotexHojorusMm / [A. A. EBgokumoB u ap.] ; mox pen. A. C. Curopa. - Mocksa : BUHOM.
JIa6. 3nanmii, 2010. - 146 c.

12. HMHDOPMAIMOHHBIE PECYPChI

1. HauunonanbHast 3JIEKTPOHHAS OndmMoTexa (H3Bb): dbenepanpHas
rocyiapcTBeHHass uH@opMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccwuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jmoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caifir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: s aBTOPH3OB.
MOJIb30BaTeNe. —TeKCT: JEKTPOHHBIN.

3. Hayunast osnextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanms
«OTkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucrema «JlaHb»: [caiT]. - URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum nmoctyma: Juis aBTOPH3OB.
MOJIb30BaTeNe. — TEeKCT: EKTPOHHBIMN.

S. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mara oopamenus: 01.09.2023). — Pexxum nocTyma: 1uisi aBTOPU30B.
[IOJIb30BaTese. — TEeKCT: DJIEKTPOHHBIN.

6. y1eKTPOHHO-0ubnoTeuHas cucrema JlouI'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEKTPOHHBIH.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
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7. DyiekTPOHHBIN KaTajgor Hayunoit OmGmmoreku [ounl'Y: pasgen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIM, JJIEKTPOHHBIC
JIOKYMEHTBI — JJ1s1 Ttosb3oBaTene JJonl'y.

8. Ouexktponnblii apxuB [doul'Y: pazgen caiita / Hb Jonl'Y. — Tekcr:
anektponusii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexum qoCcTyIa: CBOOOIHBIA.

13.  IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (koprnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBnas nmunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 1t BRICIINX Y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuensuun GPL, Apache,
BSD ny1st cBO601HOTO TPOrpaMMHOT0 00ECTICUeHHS ).


http://library.donnu.ru/catalog/
http://repo.donnu.ru/

