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PaGouas mporpamma mucruruiiHbl «Koppo3usi ¥ 3amurTa HAHOKPHUCTAIMYECKHX
MaTepuajioB» Ul OOyyaromuxcs Mo HampasieHuto noarotoBku 28.04.03 Hanomatepuasl
(ITpodunb: Hanomarepuasibl 1 HaHOTEXHOJOTHH), COCTaBlIeHAa Ha OCHOBaHMM DenepalibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHIAapTa BBICHIETO OOpa30BaHMA — MarucTparypa Io
HamnpasyieHuI0 oArotoku 28.04.03 Hanomartepuarnsl, yTBEpKIAESHHOTO MPUKa30M MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 22 centsops 2017 r. Ne 966 (¢ u3m. u 1o1.),
[Topsinka opraHu3aly U OCYIIECTBICHUS 00pa30BaTEIbLHOM IEATEIHHOCTH 110 00pa30BaTeIbHBIM
nporpaMMamM BbICHIET0 00pa3oBaHus — MporpaMmmamM OakanaBpHara, IporpaMMaM CIIeHUAINTETa,
porpaMMaM MarucTpaTypbl, YTBEP>KICHHOIO MpHUKa3oM MUHHUCTEpPCTBA HAyKH M BBICIIETO
obpazoBanusi Poccuiickoit ®enepanuu ot 06 ampenss 2021 r. Ne 245 (¢ usm. u 1om.), B
COOTBETCTBUH C yU€OHBIM IUIAHOM, YTBEepKACHHBIM Y 4eHbIM coBeToM PI'BOY BO «Jlonl'Y» ms
Habopa 2026 rona.

Pazpabotunk:

npodeccop kadeapsl oomei u

TEOpPETHYECKON (PU3UKH,

KaHa. pu3.-maT. HayK, mpodeccop H. I1. UBanuupia

Pabouas nporpamMmma ogo0OpeHa Ha 3aceaHuu Kadeapbl oOIeH U TEOPETUUECKON (DHU3UKH.
[Tpotokoi ot 09.04.2026 Ne 11

W.o. 3aBenyromiero kadeapoit A.B. bezyc
COI'JTACOBAHO:

. 0. nekana Gpu3NKO-TEXHUYECKOTO (PaKyIbTETa C.A. ®omenko
16.04.2026

Y4eOHo-MeToanYeCKask KOMUCCHUS PUBUKO-TEXHUYECKOTO (PaKyIbTeTa.
[Tpotokon ot 15.04.2026 Ne 4
[Ipencenarens B. H. Korenko

PykxoBoauTenb 0CHOBHON 00pa3oBaTeIbHOM
MIPOrpaMMel, I-p (u3.-MaT. HAyK, Tpod
15.04.2026 A. T Ilerpenko
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1. MECTO JUCLIMITJIMHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBanus kK mpeABapUTEIHHON MOATOTOBKE OOYHAIOIIUXCS, MPEANISCTBYIOIINE
Y COMYTCTBYIOIIME TUCUUILTUHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYE€HUE JTAHHOM:

JUCHUIUIMHBL TporpaMMmbl  OakanaBpuarta: OCHOBBI KpucTauiorpaduu,
reTepO3NMUTAKCHATBHBIX HAHOCTPYKTYP, JedekTsl B KpucTamiax.

JIMCUMIUTMHBI, KYpCOBbIE pabOThl M TPAKTUKH, [UIsI KOTOPBIX OCBOCHHE JIAHHOM
JUCHUTUTMHBI HEO0X0AUMO KaK MPe/IIIeCTBYIOIIEE:

[IpousBocTBEHHAs MpaKTHUKA: HAay4yHO-HCCleaoBaTenbckas padora, [IponszBoacTBeHHast
MpaKkTUKa: IPEIIUITIOMHAs TIPAKTHKA.

dusuka

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanme moka3areis 3HaueHNE OKa3aTes

Ha3Banue 00pa3oBaTebHOM MPOrpaMMbl
(manee — OII)

28.04.03 Hanomarepuansi (IIpodus:
Hanomarepualibl © HAHOTEXHOJIOTHH )

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C
Y4eOHBIM IIJIAHOM

b1.B.JIB.3.1 Koppo3us u 3amura
HAaHOKPHUCTAJUIMYECKUX MAaTEPHAJIOB

Yactp 00pa3zoBaTesIbHOM MpOrpaMmbl

BapuaTuBHas yacTth: BbIOOp 00y4aromerocs

KonmdecTBO 3a4€THBIX €AUHHUII / BCETO YacOB 6,5/234

B caywae npenbsBieHHs OT OOydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIE€HUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHHEM IICHXOJIOr0-MEIUKO-T1eAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conuanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMbl peaOuwnuranuu u  aOwimuranuu (UIIPA), nannas paGouas
IporpaMMa MOKET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
oOyuJarorerocs.

2.2.  Pacnpenenenue 4acoB 1o ¢popmMam U neprogaM o0ydeHuUsI
OO0111€e€ KOJINYECTBO YaCOB
o e CaMOCTOS-
®opMma 2 | @ o
S JeKIM- | Jabopa- | MpakTU- | TEIbHOMN dopma
00yueHus 2| 3 BCETO
59 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 2 3 30 — 60 144 234 JK3aMeH
3. HEJIWU JUCHUITIIMHBI

®opMHUpoOBaHUE y CTYACHTOB 3HAHUN U YMEHUI B 00JaCTH YUEHHsI O KOPPO3UHU U 3alllUTE
MaTepHajoB, 0 GU3NIECKUX OCOOCHHOCTSAX MPOTEKaHHs MPOIecca, CBA3AaHHOTO ¢ pa3pylIeHuEM
HaHOOOBEKTOB, a TaKXkKe (PaKTOpax yCKOPSIIOIUX WM 3aMEANISIOIINX 3TOT IPOLIECC.
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4. KOMITETEHIIMN OBYYAIOIMET'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnereniuu Nuaukatopel Pe3ynbrarel 00y4ueHus
[K-2. [1K-2.3. [1K-2.3.1. 3HaeT napameTpbl HCXOJHOTO COCTOSHUS
Crniocoben AHanuzupyer OCHOBHBIX,  BCIIOMOTATEJIbHBIX M  PACXOJHBIX
YIPaBISITh rnapameTpbl MaTEepUaJIOB U HAHOMATEPHAJIOB.
rnapameTpamu texHonornueckux | [1K-2.3.2. VYMeer KOHTpoiMpoBarh MapameTpbl
nporecca ornepanuit HCXOHOTO COCTOSIHUS OCHOBHBIX,
TEXHOJIOTHYECKON | 00paboTKu BCIIOMOTAaTEeNbHBIX W PACXOJHBIX MAaTEpUaJIOB H
00paboTKH MaTtepuaia u HaHOMAaTepHaJIOB.
MaTepuajioB W | HaHOMaTepuaia [IK-2.3.3. Bnaageer HaBblkamMu  pabOTHI ¢
HaHOMAaTepHaJloB HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIUECH.
u
koHTponuposars | [1IK-2.4. [IK-2.4.1. 3Haer TexHWYECKHEe TpcOOBAHUS
ux KonTtponupyer COOTBETCTBUSl ~ XapakTEPUCTHUK  Marepuala U
COOTBETCTBHS HaHOMaTrepuasa u TEXHOJIOTMYECKOI0
XapaKTePUCTHK 000pyI0BaHUsI.
Marepuana u [IK-2.4.2. VYmeer 1nonb30BaThCsi  CpPEACTBAMHU

HaHOMaTcpualia u

HU3MCPCHUA CBOMCTB MaTeprajia U HaHOMaTcpuala

texHonoruueckoro | [1K-2.4.3. Bnaneer HaBbIkaMy U3MEPEHUN 3HAUEHUI
000pyI0BaHUS pabouyux mapamMeTpoB TEXHOJOIMUYECKHX OMeparuii
TEXHUYECKUM 1 XapaKTEPUCTUK MOTYYECHHON HAaHOMIPO KNI
TpeOOBaHUSIM

5. I[TPOIT'PAMMA JJUCLATTJIMHBI

Paznen 1. Koppo3us u 3amura
HaHOKPHCTAJUIMUYECKUX MaTepPHaJIOB

Brenenue. OCHOBHBIE yUEHUS O
KOPPO3UHU MaTEpHAIIOB

[Ipsmbple W KOCBEHHBIE METOABI IOTEPH OT
koppo3uu.  Krnaccudukaruss ~ KOPpO3HOHHBIX
paspyuieHnil. KonnuecTBeHHbIE U KaueCTBEHHbIE
OLICHKH KOppO3uM. BiusHMe BHEMIHUX U
BHYTPEHHUX baxTopoB Ha pa3BuTHE
KOpPpO3MOHHBIX  paspymeHnid. Koppo3unonssie
cpeapl W BUAbl Koppo3uu. TepmoauHamuka u
KHHETHKa B YYEHHUAX O KOPpPO3UU U 3alluTe
MaTepuaa.

Teopus OKHCIIEHUST MaTePUAIOB.
AncopOuus 1 KUHEeTHKa aacopOuuu

I'unore3sr @penkens, [MloTTku, 3akoHbl Puina.

Teopuss Barmepa, ApxapoBa. ApncopOuus Hu
KHHETHKA aacopOuuu KHCIIOpo/ia Ha
HAaHOKPHUCTAJUTNYECKUX MaTepuanax u

SMUTAKCUANbHBIX IUIEHKaX. JlecopOuus, sHeprus
aKTUBallUK JaecopOruu. BrnusHue amcopOumm Ha
¢u3nueckue CBOMCTBA HAHOKPUCTALITMUECKUX
marepuanoB. Koppo3usi MeTamwioB, CIUIaBOB W
HEMETAJTTNYECKHX MaTepUasioB.

3apopsieodpa3zoBaHue B
MOBEPXHOCTHBIX OKHCHBIX IUICHKAX , UX
OLIEHKHU MX OTAEJICHHUE OT MOJIOKKH

JlokazaTenbcTBa  CYIIECTBOBaHUS  Ipoiiecca
3apojpieoOpa3oBanust okucia. [IpoucxoxaeHne
Mpoliecca OKUCIEHUS C 3apO/IbIIIe00pa30BaHUEM B
HAaHOKPHUCTAJUTHICCKUX MaTepHuaiax "




XEMOAIIUTAKCUATIbHBIX IJICHKAX. MeTonanl
MoJIydeHHus1 TUICHOK. lccrnemoBaHue CTPYKTYpBI
TOHKUX OKHCHBIX clioeB (Meroabl [IOM, POM,
PCA, OI'). Ouenka TONIMHBI IJICHOK W WX
OTJIeJIEeHUE OT MOUI0KKHU. OpUeHTAUs TPOIYKTOB
peakuu (koppo3un) Ha CBOICTBa
AMUTAKCUANBHBIX TUICHOK. Biusiaue pusnueckux u
XUMUYECKHUX YCIOBHI HAa CKOPOCTh POCTA OKAJTMHBI
(Temneparypa, JIaBJICHUE, KOHLIEHTpaus
npumecei, 1eGexToB).

JlokanbHast KOPpO3Us U pa3pyLICHUE
MaTepHualoB

Koppo3us MeTainoB u CIUIABOB B €CTECTBEHHBIX
YCIIOBHSIX. Koppo3noHHO-MeXaHHYECKHE
pa3pylIeHUs METaJUIOB. JedexTs
KPUCTAUTUYECKON pemieTku. Ponb  00beMHBIX
JeeKTOB Ha MPOIECC Pa3pyIICHHSL.

3ammTa OT KOppPO3HH

OCHOBHBIE MIyTH 3aIIUThl METATUIMYECKUX
W3AEJIHUI OT KOPpo3uu. MeTaumyeckue u
HEMETAJUTHUECKUE 3alTUTHBIC TTOKPHITHSI.
DneKkTpoxuMuieckas 3amura. Bozaeiicteue Ha
KOPPO3UOHHYIO CPELy.

Mepst 60pb0BI ¢ KOPPO3HUEIA.

JlermpoBaHue — Kak METOJ1 3alIUTHI OT KOPPO3UHU.
XTO (a3oTupoBaHue, IIEMEHTAIUA,
HutporemenTamus). Juddysnonnas
MeTaun3anus. MeToapl IIaKupoBaHUsl.

DKOJIOTUYECKHE aCTIeKThI TPOOJIEMBI
KOPPO3HH.

OKOJIOTHYECKHE aCIIEKThI HpO6J’IeMH KOppO3HuHu.

6. CTPYKTVYPA U COAEPXXAHUE JUCLUIIJIMHDBI

6.1. ®opma oOydeHus — o4Hasi, Kypc — 2, ceMectp — 3

HawnmenoBaHus pa3ienoB u TeM KonieeTso 4acon
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Pasnen 1. Koppo3us u 3amura 30 60 144 234
HAaHOKPHUCTAJUIMIESCKUX MaTEPUAIOB
Bsenenne. OCHOBHBIE YUEHHSI O KOPPO3UU 4 8 20 32
MaTepHAJIOB
Teopus okucneHus matepuanoB. Ancopouus 4 8 20 32
Y KMHETHKA aJcopOIuu
3aposieodpa3oBaHue B TOBEPXHOCTHBIX 4 8 20 32
OKHCHBIX IJIEHKaX , UX OILIEHKH UX
OTIEJICHHUE OT MOJUIOKKH
JlokanpHasi KOppo3us U pa3pyLIEHUE 4 8 20 32
MaTepHAJIOB
3amura OT KOppo3uu 4 8 20 32
Mepni 60pbOBI C KOPPO3ZHUEH. 5 10 22 37
DKOJIOTHYECKHE acTIeKThI TPOOIEMBI 5 10 22 37
KOPPO3HH.
NTOTI'O 11O KOMITIOHEHTY OI1 30 60 144 234
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7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KOHTpOJIbHBIE BOIIPOCHI

Pazmen 1
OrnpesienieHnst OCHOBHBIX MOHATUN KOPPO3UU METAILIOB.
[IpsiMble 1 KOCBEHHBIE METO/IBI OT KOPPO3HUHU.
Krnaccudukanus KOppo3UOHHBIX pa3pyLICHHIA.
Koppo3uonnsie cpebl U BUIbI KOPPO3UH.
TepMoanHaMKMKa U KHHETHKA B YYEHHH O KOPPO3HH U 3ALIUTE MaTEpUaa.
Teopus OKHCIIEHNS MATEpUAJIOB.
I'unoressr @penkens, [llorTku, 3akonbl Puna, Teopust Baruepa.
Koppo3sust MeTamios, crijiaBoB M HEMETAIUNIMYECKUX MAaTEPUATIOB.
OcCHOBHBIE MYTH 3aIIUTHl METAUIMYECKUX U3ACIIUNA OT KOPPO3HUHU.
Koppo3noHHO-CTOMKHE MOKPBITHS.
Bo3nelictBrue Ha KOPPO3ZUOHHYIO CpELY.
JlerupoBaHue KaKk METO/ 3alIUThl OT KOPPO3HUHU.
MeTo/1bl HaHECEHUS 3alUTHBIX TOKPBITUH.
IInakupoBanue.
Huddysnonnas merammuzamnus.

Tewmsl noknanos (pedepaToB)

1. 3yueHue BAMSIHUA TEMIIEPATYPhl HA CKOPOCTh KOPPO3UH.

2. V3y4yenue BIusiHUS TeMIEpaTyphl Ha TOJIIIMHY OKHMCHOM TUIEHKH.
3. Mi3yueHue OKHCIIEHHUS 5Kelle3a Ha Bo3ayxe mpu Temneparype 300°C.
4. V3y4eHue OKUCIIEHHs XKelle3a Ha Bo3Lyxe Mpu Temmeparype 400°C.

7.3.  Tembl NMCbMEHHBIX padOT (TUIIBI 33/1a4)

-XUMHYECKHE CBOMCTBA METAILIIOB B Ppa3JIMUHbIX Cpeaax.

-Bausane TEMIICPATYPbl Ha CKOPOCTb OKHUCICHUSA W OHNPCACICHHUC OHEPruv aKTHBALUH

KOPPO3HOHHOTO TIpoIiecca

-9HeKTpOXI/IMI/I‘{CCKa${ KOppO3us MCTAJJIOB B PA3JIMYHBIX CpEaax. OnpeneneHI/Ie CKOpPOCTH

KOPPO3HH.

-Crioco0pbl 3a1UThI OT KOPPO3UH (JIAKOBbIE, TaJbBAHUYECKUE OKPHITHS ). UTHTHOUTOPHI KOPPO3UH.

-OI_ICHKa 3allIMTHOTO ACHCTBUSA I/IHI‘I/I6I/ITOpa.

-OHpe,Z[CJ'ICHI/IC FHY6I/IHHOTO TTOKa3aTeiIsl KOppO3HHU.

-ONUTaKCUAIILHBIE TIJICHKH.

7.4.  Ob6pazeln conepkaHus YK3aMEHAIIMOHHOTO OuieTa
JIoHeKni rocyJapCTBEHHBIN YHUBEPCUTET
®u3HKO-TEXHUYECKUH (PaKyIbTeT
Kadenpa obuieit u reopernyueckoit pusuku

[Iporpamma Beictiero oopazoBanusi  [IporpamMmma maructpaTypbl

Hamnpasnenue noaroroBku 28.04.03 Hanomatepuaisl
[Tpodunn Hanomatepuansl 1 HAHOTEXHOJIOTUH
dopma 00yueHus Ounas

Cemectp Tpetuii
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Jucuunnuza Koppo3sus U 3ammra
HAHOKPHUCTAJUNINYECKUX MAaTEPHUAJIOB

DK3aMeHanoHHbIA Orter Ne 1
1. TepmoauHaMHKa U KUHETUKA B YUEHUH O KOPPO3UHU U 3allIUTE MaTepuaa.
2. T'unore3bl @penkens, [1loTTku, 3akonsl Guia, Teopus Baruepa.
3. IlnakupoBanue.
YTBepkaeHO Ha 3aceqaHuu Kadenpbl oOmel u TeopeTuueckod (usuku, npoTokoa Ne ot
202 r.
3aBenyronui kadeapoit

DK3aMeHaTop

B CJIydac BCIACHUA yqe6Hor0 nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘ICHI/I${ u
JUCTaHIIMOHHBIX O6pa3OBaTeJII>HI)IX TGXHOJIOFI/II\/JI, COACPpIKaHUC Ooujiera MOXKET OTJIMYATLCS OT

IIPUBEJEHHOTO.
8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOUIMECA

OOwiast oueHka 3HaHUI OOydyaroIuXcs MO0 AUCLUUIUIMHE MPOBOJIUTCS MO CTOOAIIBHOMN
MKaJIC UCXOOd U3 MaKCUMYyMa, IIPUBCACHHOT'O B Ta6JII/IIIC HUXKE.

Opranu3annoHHO-y4eOHass paboTa B ayJAUTOPUU OLIEHMBAECTCA HA OCHOBE TaKHMX
KPUTCPUCB KaK IOCCHIACMOCTb 321H$[TPII>1, CBOCBPCMCHHOC MW Ka4YC€CTBCHHOC BBLIIIOJIHCHUEC
JIOMAIIHUX 33JaHUH, aKTUBHOCTh BO BpEMsI IPOBEICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH
(ygactue B 00CYKJI€HUH TEKYIIETO U MPOHIEHHOr0 MaTepuana, pelieHue 3aaad 1 T.11.).

CamocrosaTenbHas paboTa OILEHMBAETCSI HAa OCHOBE IMPEJOCTaBIEHHBIX Ha IPOBEPKY
BBITIOJTHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX 3a)1aH1/1171 C YUYETOM CBOCBPECMCHHOCTH HX
NPEOCTABIEHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBIIOJIHEHHIO.

KonuyecTBo 0amioB 3a KOHTPOJIBHYIO paOOTy BBIYMCIAETCS Kak cymMma 0OajuloB 3a BCe
BXozsmue B e€ cocraB 3adaHus. Kaxmoe 3agaHue OIEHMBAeTCs HCXOJS W3 MaKCHUMaJIbHO
BO3MOKHOI'O KOJMYECTBA OalJIOB C YUE€TOM IMPAaBHUJIBHOCTU BBIIIOJIHCHHA 3adaHUs, ITOJHOTBI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pe3ynbTaTam paboThl B cemecTpe oOydaromuiics, HaOpaBiuii He MeHee 60 OaioB,
UMeeT MpaBO MOJYYUTh OLEHKY. Te, KTO HpeTeHayeT Ha 0Oosiee BBICOKUH Oaul, MpOXOAsT
MPOMEKYTOUYHYIO aTTeCTalMio. MaKCUMallbHOE KOJIMYECTBO OauioB Ha MPOMEKYTOYHOM
arrectanuu — 100. O61ee KonuyecTBO OANIOB 32 CEMECTP BBIUMCIIAETCS KaK MaKCUMallbHas U3
IMMOJIYUYCHHBIX 3a CEMECTP U HA HpOMe)KYTOqHOfI aTTECTallUU U BBICTABIIACTCA COTJTIACHO IPUHATOMY

HOPAIKY.

8.1. Cemectp 2

Howmepa pa3nenos Bunst pabot Makcumasbroe
KOJINYECTBO OaJIOB
Opranu3zalioHHO-yuebHas paboTa B ayAUTOPHH 20
CamocrosTenbHas pabora 10
1 KoHTposbHbIe paboThI IO IPAKTHKE 10
KonTtponbHast paboTa o TeOpeTH4eCKOMY 20
MaTepuany
NTOTI'O 60
[IpomexxyTouHas arrecranus 40
OOt UTOT 3a CEMECTP 100
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CooTBeTcTBYE 0AJLIOB OLIEHKE

Ornenka 1o naTHOaIbHOM IIKaje
Komraectso Gaos ECTS | Dx3amen, nuddepeHunpoBaHHbII
nu3 100 ’ 3auer
3a4er
90-100 A OTJIMYHO
80-89 B
75-79 C XOpOotHo 3a4TEHO
70-74 D
60-69 E YIOBJICTBOPUTEIHHO
35-59 FX
0-34 F HEYJOBJIETBOPUTEIHHO HE 3a4TCHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

VY4eOHble 3aHsATUS mpoBoAsTcss B 4 yueOHOM kKopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). [lia npoBenenus 3aHaTuil TpeOyercs ayauTopus, 000pyaoBaHHAs MEIOBOMN
WM MapKepHOW JOCKOM, MyJIbTUMEIUIHBIA MPOSKTOP M SKpaH, HOYTOYK, KOMILJIEKT Yy4eOHOM
MeOenu IS CTyIEHTOB, pabodyee MECTO MperoaaBaTelis, BEIxo ]l B IHTepHET — MPOBOIHON WIIH C
ucnons3oBanuemM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii OMOIMOTEKH YHUBEPCHTETa M JAPYTUX DIEKTPOHHBIX OWMONMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B y4eOHO-METOJAMYECKOM KaOWHETe
kadenpsl o0mIei u TeopeTrnueckoi ¢puzuku 4 yuebnslit kopnyc JJoul'V (aya.256).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  Y4eOHble MaTepuanbl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa AucTaHIMOHHOIO 00pa3OBaHMS
OI'BOY BO «/lonI'Y». [Ipu n3ydeHnn TuCHUILUIMHBI MOTYT IPUMEHSTHCS JJIEKTPOHHOE 00yUeHHE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  IMIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIIICTCSI TEKYIIMH KOHTPOJb 3HAHUH OOYyYaroLMXCSd HAa OCHOBE TECTUPOBAHUS U
IIPOBEPKHU PE3YyJIbTATOB CAMOCTOSTENIbHON pabOTHI.

10. PEKOMEHAYEMASA JINTEPATYPA

10.1. OcHoBHas nuTEepaTypa

1. Kopposust u 3ammra metawioB [Tekcr] : ¢6. Hayd. Tp. Beimm. 6 / [penkon.: C. M.
Benornazos (o1B. pen. u ap.)| ; Kanmununrpanckuii roc. yH-T. - Kanununrpan, 1983. - 152 c.

2. Baproxun, B. H. Hanomarepuansr [DnekTponssiii pecypc] : [yue6. mocodue] / B. H.
Baproxun, C. B. Tepexos ; Jloneukuit Hail. yH-T ; JloHenkuit ¢pus.-texH. uH-T uM. A. A. ['ankuHa.
- Honenk : lonHY, 2016. - Dnextponnsie ganusie (1 daiin).

3. TepexoB C. B. ®usuka HaH00OBeKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OY BIIO «/louHY» - Joneuk: JonHY, 2013. — 418 c.

4.T'yceB A. U. Hanomarepuainbl, HaHOCTPYKTYpbI, HaHOTexHOosoruu / A. U. I'yces. — U3x.
2-e. — Mocksa: @u3matiut, 2009. — 414 c.

10.2. JlonosmHuTeNbHAsA IUTEpPATYpa

1. HaHOTEXHOJOTHH U crielialibHble MaTepuabl : yuel. mocoOue sl CTy/IEHTOB BY30B,
oOyuaromuxcs 1o HampasieHuto noarotoBku 140140 - Texn. ¢usuxa / FO. I1. Connues, E. W.
[Tpsixun, C. A. Bonmorkanuna, A. I1. Ilerkoa ; mox pexn. FO. I1. Connnena. - Cankt-IleTepOypr :
Xumuzpaat, 2009. - 334, [1] c.

2. Cy3pnanes, U. I1. HanotrexHosnorus : GuU3NKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTPYKTYp U
nanomarepuainos / U. I1. Cy3nanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. TlonmydyeHwe ¥ WUCCIEAOBaHWE HAHOCTPYKTYp : JaOOpPaTOPHBIA MPaKTUKYM TIO
HaHoTexHoJorusM / [A. A. EBnokumoB u 1p.] ; mox pex. A. C. Curosa. - Mocksa : BMUHOM. Jla6.
3HaHui, 2010. - 146 c.
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11.  HMHO®OPMAILIMOHHBIE PECYPCHI

1. Hayunas 3nextponHasi 6mbiauoreka eLIBRARY.RU: caiit / HOb (00O0). —
Mockaa, 2000- . — URL: https://elibrary.ru (nata obpamenus: 08.04.2026). — Pexxum noctyna: s
ABTOPHU30B. MOJIb30BaTENEH. —T€KCT: 2JIIEKTPOHHBIN.

2. Hayunas sjexkTtpoHnasi oudiauorexka «KubepJlenunkay: caiit / Accoruarms
«OTtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mata oOpareHus:
08.04.2026). — Pexxum nocrymna: cBOOOIHBIN. — TeKCT: JIEeKTPOHHBIH.

3. Hanmonanbnass moamucka: cair / PIHHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum pgocryma: Juis
aBTOpHU30B.10JIb30BaTenel JJoHIY. — TeKCT: 37eKTpOHHBIN.

4. HaumonanbHasa  3jexkTpoHHass  OmOiaumorexka  (HODB): benepanbHast
rocyaapcTBeHHas uHdopmanuoHHas cuctema / MunucrtepctBo Kynbrypsr P®; Poccuiickas
rocyaapcTBeHHast Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
08.04.2026). — Pexxum noctymna: cBOOOIHBIN. — TEKCT: 3JIEKTPOHHBIH.

5. Oopa3oBarenbnas miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara oOpamenusi: 08.04.2026). — Pexum nocryna:
u31aHus CBOOOIHOTO IOCTYMA, JIJIsi aBTOPU30B. TOJIb30BaTENIeH. — TeKCT: AJIEeKTPOHHBIH.

6. daexTponHas 6udamoreka PI'B: pasnen caiita / PI'b. — Tekcr: anekTpoHHslii //
Poccuiickas rocy/1apCTBEHHAs oubnmoTteka: oumanbHbINA caiir. —
https://ldiss.rsl.ru/electroniclibrary. — PexxuMm pocTtyma: MOUCK CBOOOJHBINA, 3JIEKTPOHHBIC
JIOKyMeHThI — BupTtyansssiii yntansasiid 3ai1 PI'b Ha Teppuropun Hb [{onl'Y.

7. DJIeKTPOHHO-0nO1uoTeuHasi cucrema Jlans: caiit / OBC Jlanb. — C.-IletepOypr,

2011-.—URL: https://e.lanbook.com (nata o6pamenusi: 08.04.2026). — Pexxum noctyna: u3ianus
CereBoii 7IeKTPOHHOM OMOIMOTEKH, [Tl AaBTOPU30B. MOJIb30BaTeNe. — TeKCT: AIeKTPOHHBIN.
8. DyiekTpOoHHO-0ubIMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara oOpamenus: 08.04.2026). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
9. JJekTpoHHbI katajsor Hayunoit 6ubmmoreku [lonl'Y: pasnen caiira / Hb

Houl'V. — Texct: anextponHsiii // 9bC lonI'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 08.04.2026). — PexxuM ocTyna: HOUCK CBOOOIHBIHN, 3JIEKTPOHHBIE JOKYMEHTbI
— 115t monwk3oBatened JJonl'y.

10. JuaexTponHblii apxus onIl'Y: paznen caitra/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
/l OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 08.04.2026). — Pexxum
JOCTyTa: CBOOOTHBIH.

12. I[TPOT'PAMMHOE OBECITEYEHUE

1. PEJI OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.


https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/
https://urait.ru/library/svobodnyy-dostup/
https://ldiss.rsl.ru/electroniclibrary
https://e.lanbook.com/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

	stamp:МАШАРОВ ПАВЕЛ АНАТОЛЬЕВИЧ1: 


