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PaGowas nporpamma mucuuiuimeel «HaHomarepuaabl H OKpyKaomas cpeaa:
NpHMeHeHHe M OLEHKA PHCKOB» JUIi 00ydJarouuXcs 10 HANpaBJICHHIO MOJArOTOBKH 28.04.03
Hanomateprais! (Maructepekas mporpamma: HaHoMaTeprassl 1 HAHOTEXHOJIOTHH), COCTABIICHA
Ha ocHoBaHMM (eIepaNTbHOr0 TroCYIapCTBEHHOro 00pa3oBaTebHOrO CTaHAapTa BBICIIETO
o6pa3oBaHHs — MarucTparypa mo HampapieHuio moarotosku 28.04.03 Hanomarepuansl,
YTBEPIKIEHHOTO MpHKazomM MuHuCTepeTBa 06pasoBanus 1 Hayku Poccuiickoit ®enepaiyu oT 22
cenrsiops 2017 r. Ne 966 (c m3M. m jom.), Ilopsaka opraHu3ali ¥ OCYIIECTBIICHHS
06pa3oBaTeNbHOM AESTENPHOCTH 110 00pa3oBaTelbHBIM NPOrPaMMaM BBICLIETO 0Opa3OBaHMS —
nporpaMmaM OakanaBpuaTa, TIporpaMMmaM —CHENMAIATETa, IMPOrpaMMaM —MarkCTparypel,
YTBEpXKIGHHOTO TNPHKa3oM MHEHHCTEPCTBA Haykd M Bbiculero obpasosanus Poccuiickoi
®enepammu ot 06 anpenst 2021 r. Ne 245 (¢ u3M. ¥ JIOIL), B COOTBETCTBHH C Y4eOHBIM ILIAHOM,
yrBepxaeHHsM YuensM coBeroM @T'BOY BO «JlonlY» s nabopa 2024 roza.

PaspaboTunk:

npodeccop Kadeapbl TEOPETHIECKOM
(u3MKK 1 HAHOTEXHOJIOTHHA,

I-p. Gus.-mart. HayK, Ipod.

PaGowas mporpamma opobpeHa Ha 3acelaH kadeapsl TeopeTHUecKOd (GH3HKH M
HAHOTEXHOJIOTHH.
[Ipotokoxn ot 26.03.2024 r. Ne 16

3aBexyromuii kKapeapoii / A.T'. Ilerpenko
COI'JTACOBAHO:

Jlexan GU3HKO-TEXHHYECKOTO (aKyibTeTa C.A. ®omeHko

28.03.2024 r.

VuebHo-MeTouuecKas KOMUCCHS (PH3UKO-TEXHHYECKOTro (BaKyIpTera.
IIpotoxon ot 27.03.2024 r. Ne 2
[Ipencenarens B. H. Kotenko
PykoBoHTEIb OCHOBHO# NMPO(ecCHOHANBHOM
o6pazoBaTebHOM IPOrpaMMBl,

1-p Gu3.-Mar. HayK, npod.

26.03.2024 r.

A.T'. Ilerpenxo
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3y4YE€HUE TaHHOM:

JUCLUMIUIMHBL ~ TpOrpaMMbl  OakanaBpuarta: BBenenue B CHELMAIBHOCTD,
MarepuasnoBezieHre HAHOCTPYKTYpUPOBAaHHBIX MaTepHaioB, buonornyeckue HaHoMaTepHUabl.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLMIUIMHBL ~ HeoOxonumo  kak  mnpexnuiectByromee. CoBpeMeHHblE  (YHKLHMOHAJIbHbIE
MaTepuaisl, [ [pon3BocTBEHHAs IPAaKTUKA: HAyYHO-HCCIIEN0BaTENbCKas padoTa.

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas XxapaKTepUCTHKA

HaumeHnoBaHue nokaszaress 3HayeHue NoKa3aTes
HasBanue oO6pazoBaTenbHON IPOrpaMMBl 28.04.03 Hanomatepuainsl (Hanomarepuais
Y HAHOTEXHOJIOTHH)
[Iudp m Ha3BaHUE B COOTBETCTBHUHU C b1.B.0O/1.3 Hanomarepuainsl 1 OKpy>karorias
y4eOHBIM IIJITAHOM cpefia: IPUMEHEHHE U OLICHKA PUCKOB
Yactb 00pa3oBaTEIbHON POTrpamMMBbl BapuaruBHas yacTb: BEIOOp By3a
KonunuectBo 3a4eTHBIX equHULL / BCETO 4acoB 4,5/ 162

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o = CaMOCTOS-
®opma 2, 3 i Sona- i - o
= 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4enus 20 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 2 3 15 30 117 162 3a4yeT

3. LEJU JUCLUTUIMHBI

®dopMupoBaHUE 3HAHUNM O (PU3MUECKUX CBOMCTBAX, METOAAX MOJYyYEHUS U MPUMEHEHHUSIX
HaHOCTPYKTYp, a TaKXe HAHOMAaTepHUaJIOB HAa HUX OCHOBE B CIEAYIOUIMX METOIAMYECKUX
HaIpPABJICHUAX:
e  MukpocTpykTypa 1 (pu3ndecKkre CBONCTBA PYyHKIIMOHATIBHBIX ,B TOM YHCIIE,
HaHOKOMITO3UTHBIX CTPYKTYPUPOBAHHBIX MAaTEPUAIIOB.
e lcnosb30BaHME HAHOMATEPHUAIIOB, MOJYYAEMBIX IO COBPEMEHHBIM TEXHOJIOTHM, IS
pelieHuss KOHKPETHBIX (PU3UKO-TEXHUUIECKUX TPOOIIeM.
e [lepcrniekTHBHBIE HANPABICHUS PA3BUTHSI METOJOB MAaTEPUATIOBEICHUSI HAHOMATEPHUAJIOB.
e (GopMHpPOBAHHWE 3HAHWK W YMEHUW CTYJEHTOB B 0O0JIACTM HAyYHBIX HCCJIEIOBAHHU IO
HaHOMaTepHaJIaM.

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

Komnerenuyn WHnukaTopel PesynbTarsl o0yuenus

[TK-2. [1K-2.1. [1K-2.1.1. 3naer mnapaMeTphl TEXHOJIOTHYECKHUX
Cnocoben VYmpasisier MIPOIIECCOB 0OPaOOTKH M KOHTPOJISI MAaTepHUaiOB
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YIPABISITh napameTpamMu [IK-2.1.2. VYMeeT KOHTPOJMPOBATh IapaMeTPhI
napaMeTpamu TEXHOJIOTHYECKOW | TEXHOJOTUYECKUX MPOIIECCOB.
mpoiecca 00paboTKu [IK-2.1.3. Bmameer  HaBblkamMM  pabOTBI  C
TEXHOJIOTHYECKON | MarepHajioB, B TOM | HOPMaTUBHO-TEXHUYECKON JOKYMEHTAIUEHU.
00paboTKu qHUCIIe
MaTepUajoB U | HAHOMAaTEepPHAJIOB
HaHoMmarepuasioB | [1K-2.2. [IK-2.2.1. 3naer omnpeaensmOIIke  MapaMeTpPhbl
u AHanusupyer mporecca TeXHOJIOTHYECKOH 00paboTKH MaTepuanoB
KOHTPOJIUPOBATh | IIPOTCKaHUE Y HAaHOMaTepHaJIOB.
ux npoiiecca [IK-2.2.2. YMmeeT KOpPpPEKTUPOBATH OIPEICIISIONINE
TEXHOJIOTHYECKON | MapaMeTpbl TEXHOJOTUYECKUX OTepaIuii.
00paboTkH [1K-2.1.3. Bmageer  HaBblIkaMu  pabOTBI €
MaTepuaioB U HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIHECH.
HAHOMATEPHAJIOB
5. I[TPOT'PAMMA JJUCHUTTIJIMHBI
Hazpanue tembl Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMBI)
Paznen 1. Hanomarepuanst "
OKpYXKaroIllas cpeaa: MpPUMEHEHUE W

OICHKA PHCKOB

Oco0eHHOCTH OCHOBHBIX CBOMCTB Temnepatypa IIJIaBJICHHUS. Mexanuueckue

HaHOMAaTepHaJIoB cBoiicTBa. XuMHUYecKHe cBoWcTBa. OnTHYECKHe
CBOICTBa.  DJEKTpUUYECKHE U MarHuTHbIE
cBoricTBa. COpOITMOHHBIE CBOKMCTBA.

Pu3nyecKue METOIbI OJyYECHUS ['azodasuelii  cUHTE3: CyTh, JOCTOMHCTBA U

HaHOMAaTepHaJIoB HenocTaTku.  [Ima3MoXMMHMUYECKHi CHHTE3: CYyTb,
JIOCTOMHCTBA M  HEJIOCTaTKU. YTMOpsA04YEeHHE
HECTEXUOMETPUUIECKUX COEIMHEHU.

Mexanocuntes; Kpuocunres.

XHUMHUYECKHE METOAbI CHHTE3a

307b-renbHbI MeTOA. ['MApOTEpMaNIbHBIN CUHTE3
METOJI COBMECTHOTO OCAXKIACHHUS.

OCHOBHBIE METO/IbI UCCIIETOBAHUS —
CpPaBHUTEIbHbBIN aHAJIN3

OneKkTpoHHas MUKpockonus. JludpakiuonHble
METO/IbI.

OcHoBHBIE 001aCTH TPUMEHEHUS

HaHOMAaTepHaJoB

MamuHocTpoeHHe(KOHCTPYKIIMOHHBIE,
MHCTPYMEHTAJIbHBIE 51 TpUOOTEXHUYECKHE
MaTepuaibl). 3alluTa OKpYKalolled  Cpemsl.
XuMmHu4decKkass MPOMBINUIEHHOCTb. Marepuansl ¢
AKTUBHBIMHU CBOMCTBAaMH. YrieponHsie
HaHOTPYOKU. SnepHas sHepreTnka. MenuiuHa.
Cenbckoe  Xx034iicTBO.  MHKpoO- M HaHO
AIIEKTPOMEXAHUYECKHE CHCTEMBI.

Bompocs! 6e3omacuoctn

OnacHoctH, cBA3aHHbIE ¢ pa3BuTtueM HT.
OmnacHocty, cBs3aHHbIe ¢ pazsutneM MHT.
OnacHocTH, CBSI3aHHBIE C BO3MOKHOCTBIO
BOoeHHbIX npumeHenuit HT u MHT.

Hanoo0bekThl. OCHOBHBIE THITBI

OO6miass xapakTepucTHKa, OCHOBHbIE (opmbl. Ha
OocHOBe yriepoaa (¢yJuiepeHbl, HAHOTPYOKH,
arMa3ousl U ap.). Ha Metammmueckoi OcHOBE.
HaHOKOMIO3UTHI U IPeBOBUAHBIE CTPYKTYpPHI HA
ITOJINMEPHON OCHOBE.
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ITepenoc HO B opranusme 4esioBeka u
OKpY>Karollen cperie.

Ucrounuku nocrymienus; nytd noctymienus HO
B OpraHusM uesnoseka; murpanus HO B
OpraHU3Me YEeJI0BEKA;

MexaHu3Mbl TpoHuKHOBeHUs: HO BHYTpb KUBOI
KJIETKHU.

buonorudeckue 3¢ (HeKThl, co3raBaeMbie
HO

KOHHCHL[I/IH OLICHKH OMOTOKCUYHOCTH
IMPpOU3BOJUMBIX U paBpa6aTI)IBaCMI)IX. P €3YyJIbTAThI
9KCIICPUMCHTOB 110 BBIABJIICHUIO OHOJIOTHYSCKUX

s dexTon u aHam3 HMMEIOIIETOCs
AKCIIEPUMEHTATILHOTO MaTepuana.
buokunetnka HY. IlpoGiema omnpenencHus

«103bI» M 3aBHCHUMOCTH «1103a-3pdext» s HY.
[Tonxonpl K ompeAeneHuIo «103bl». Pu3nyecKkue
OCHOBEHI Onosiornueckoro Bosaeiicteust HO.

KoHTpoib HaHOTEXHOIOTUH U
HAaHOMAaTepHaJIOB

[Tpunumne! kouTpossi. HanomeTrponorus.

OruieHka pucka

OOmast  KOHUENUMs  OLEHKW, aHalu3a |
ynpasnenus puckom HO; onenka pucka HO ans

OKpYXarollled cpeabl; OIeHKa pucka Uit
YeJI0BEKa;  OlEHKAa pHUCKAa  CHenu(UIECKUX
npumenenuid HO; oneHka pucka OT MOJHOTO
JKU3HEHHOTO LUAKJIa (TIpou3BOACTBO,
SKCIUTyaTarus, yHuuToxkeHue) HO; monHbIi
skn3HeHHbIH nukit HO.
6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHbBI
6.1. ®dopma oOyueHHst — O4Has, Kypc — 2, ceMecTp — 3
HaumeHnoBanust pa3aenoB u Tem Kosmriectso Hacos
Jleku. | Jla6op. | Ilpakt. | CPC+K | Bceero
Paznen 1. Hanomatepuansl u okpysxarorias 15 30 117 162
cpefa: IpUMEHEHHE U OLICHKA PUCKOB
Oco0eHHOCTH OCHOBHBIX CBOMCTB 1 2 11 14
HAHOMAaTepPHAaJIOB
®usnyecKue METOIbI OJIy4YECHUS 1 2 11 14
HAHOMAaTepPHAaJIOB
XUMHYeCKHe METOIbI CHHTE3a 1 2 11 14
OcCHOBHBIE METOILI UCCIIEIOBAHUS — 1 2 11 14
CPaBHHUTEIbHBIN aHAIN3
OcHoBHbIE 001aCTH TPUMEHEHUS 1 2 11 14
HAHOMAaTepPHAaJIOB
Bormpocsl 6e3omacHoCTH 1 2 11 14
HanooOnexTel. OCHOBHBIE THITHI 1 2 11 14
[Tepenoc HO B opranmsme uenoBeka u 2 4 11 17
OKpYKarolllel cpelie.
buonoruueckue a3 dexrsl, coznaBaembsie HO 2 4 10 16
KoHTpoib HaHOTEXHOIOTUH U 2 4 10 16
HAHOMAaTePHAaJIOB
OrneHka pucka 2 4 9 15
NTOI'O [1O KOMITIOHEHTY OIIOII 15 30 117 162




7.

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

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pazmen 1

1.Uctopus passutus HT. 10 karoueBbIXx HaHOMaTEPUAJIOB.

2.JlaliTe ompezaeneHUs HAHOAPKOJOIMs, HAHOHAYKA, HAHOTEXHOJIOTHUS, HAaHOMH)KEHEpUs.
OCHOBHBIE 3TaIlbl pa3BUTHSIL.

3. Teopus ®oppecrepa, IPOrHO3, CLIEHAPUU PA3BUTHS LIUBUIN3ALUH.

4. KoHuenius yCTOH4MBOTO pa3BUTHsL, TI00AIN3aIus.

5. Poct 3konoruyeckoro oopazoBaHHs M Pa3BUTHE HAHOTEXHOJIOTMU KAK BO3MOXHOCTb
BBIXOJIa U3 III00ABHOTO KPHU3HCa.

6. /[exmapamus OCHOBHBIX HNpUHUMIOB KOHTpoiss HT: mnpemocTopoKHOCTb,
perimaMeHTHUpOBaHWE, OXpaHa 3J0pOBbS U 0OE€30MaCHOCTh  HAceleHUs, OXpaHa
OKpy’Karoliel cpeapl, OTKPHITOCTb, y4yacTHe OOLIECTBEHHOCTH, Y4YeT BO3JCHCTBHUH,
OTBETCTBEHHOCTb.

7. Hanomerpomnorus.

8. HanodumpTparms.

9. ®oToKaTaNUTUYECKask OYMCTKA CTOYHBIX BOJI.

10. ®oTokaTayiuTUYECKAs] OUYMCTKA BO3AyXa.

11. HT u 6e301acHOCTb — OCHOBHBIE TEHICHIIUH.

12. OcHOBHbIE 00J1aCTH IPUMEHEHUSI HAHOMATEPUAJIOB.

13. OnacHoctu, cBsizanHbie ¢ pazsutueM HT.

14. OnacHOCTH, CBSI3aHHBIE C PA3BUTHEM MOJIEKYJISIPHBIX HAHOTEXHOJIOTUH.

15. HanorexHosnoruu Jyis 6€30MacHOCTH.

16. HaHOTEXHOJIOTHH B 3KOJIOTHH.

17. OnacHoCTH, CBSI3aHHBIE C BO3MOXHOCTBIO BOEHHBIX TpuMeHeHuit HT.

18. Ocobennoctu HO, cTpykTypa, pa3MepHBIil 1 KBAHTOBO-MEXaHUYECKUN I(DPEKTHI.

19. OcHoBHble 00BeKThl Oe3zomacHoctu: HM Ha ocHoBe yriepona (¢yiuiepeHsl U
HAaHOTPYOKM), Ha METAJUIMYECKOM U TOJUMEPHON OCHOBE, HAHOKOMIO3UTHl U
JIPEBOBUHBIE CTPYKTYPHI.

20. Uctounuku u myt noctymienuss HY 8 OC u opranusm yenoBeka.

21. Murpauus HO B oprannzmeuenoBexa.

22. Mexanu3mbl npoHrkHOBeHUsI HO BHYTpB KUBOH KIIETKH.

23. buonornueckue s3¢ddexrsr, coznaBaembie HO (coctosHue paboT, pe3yabTaThbl
AKCIIEPUMEHTOB).

24. Tlpobnema ompeAeneHHUs <«I03bl» M 3aBUCHUMOCTH «no3a-a¢pdexkt» mia HY. 25.
®duznyeckue 0CHOBBI Oroornueckoro Bozaeiictaus HO.

26. O01mas KOHILIETIUS OLIEHKH, aHalin3a 1 yrpasieHus puckom HO.

27. Ouenka pucka HO st okpyskaroleid cpeibl 1 4elaoBeKa.

28. Ouenka pucka crnenudpudeckux npumenenuniit HO.

7.2.  Tewmsl noknanos (pepeparon)
l.MexaHnnyeckue CBOMCTBA HAHOMATEPHUATIOB.
2. XMHY€ECKUE CBOWCTB HAHOMATEPHAJIOB.

3. Onruyeckue CBOMCTBa HAHOMATEPHUAIIOB.

4. DneKkTpu4ecKre CBONCTBA HAHOMATEPHAJIOB.
5. DneKTpOHHAass MUKPOCKOIIHSL.

6. lnpakiiioHHbIE METOIBI.

7. HanooObekThl. OCHOBHBIE THIIBI.

8. Hanometpousorus.



9. MexaHOCHHTES.

10.Kpuocunres.

11. Xumuueckas NpOMBIIIIIEHHOCTb.

12.Marepuainbl C aKTUBHBIMU CBOMCTBaMH.

13.¥YriepoaHsie HAHOTPYOKH.

14. 5 nepHas sHEpreTUKA.

15.buokuneruka HY.

16.IIpoGema onpeeneHust «103bD» U 3aBUCUMOCTH «H03a-3pdexT» ans HY.
17. 30Ib-reIbHBIA METO/I.

18.0nacHocTy, CBsI3aHHBIE C BO3MOKHOCTHIO BOeHHbIX ITpuMmenenuit HT u MHT.
19.0nacHoctu, cBsizanHble ¢ pazputuem HT.

20.0OnacHocty, cBsizaHHble ¢ pa3ButueM MHT.

21.McTrounuku nocTymieHus; mytu nocrymienuss HO B opranusm yenoBeka.
22 Murpanus HO B opranusme yenoBexa.

23.Mexanu3mbl npoHuKHOBeHHSI HO BHYTpPb )KUBOI KIETKH.

7.3.  Tewmbl nHuCbMEHHBIX PaboT (THITBI 3a/a4)
Tembr n1abopaTOpHBIX PadoT:

— CuHTe3 U cBoO¥cTBa (eppOMArHUTHON KUJIKOCTHU

— CuHTe3 U CBOMCTBa HAHO-KAaTaJIM3aTOPOB HA YrIEePOJAHOM HOCHTENE
— CopOuuoHHbIE CBOMCTBA yriaepoaHbIX MaTepuanoB. CamocOopka.

— Hanodunbrpanus

— @DOoTOKaTATUTUYECKAsi OYUCTKA CTOYHBIX BOJI

— @DoTOKaTaTUTUYECKAsi OYMCTKA BO3IyXa

KOHTpOJ’IBHaﬂ pa60Ta IO TPOBCPKE TECOPCTUUCCKUX 3HaHUM — II0 BCEM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJILHBIX BOIIPOCOB.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAKOT OBYUAIOIINECA

OOmiast olleHKa 3HaHUM 00yyaromMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aluoHHO-y4deOHas
paboTa B ayIUTOPHM OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPHEB KaK IMMOCEIIAEMOCTb 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUl, aKTUBHOCTh BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXJEHUH TEKYILEro Hu
IPOIIEHHOr0 MaTepuaa, peleHne 3a1a4 U T.I1.).

8.1. Cemectp 3

Howmepa paszzaenos Bunst pabot Maxcimarbroe
KOJINYeCTBO 0aJIIIOB
OpraHu3anroHHO-y4eOHas padoTa B ayIUTOPHH 15
CamocTodaTenbHas pabora 5
1 JlaGopaTopHbie paboThI 20

KonTtpomnpHas paboTa 10 TEOPETHIECKOMY 20
MaTepHany

NTOT'O 60

3auer 40

OO0muii uTor 3a cemMecTp 100
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CooTtBeTcTBHE 0AJUIOB OLIEHKE

KoIM1ecTEO GaIIOR O1eHKa 110 nITHOAIUILHOM IIKaJIe
us 100 ECTS | Dxk3amen, quddepeHInpOBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 F HEYJIOBJICTBOPUTEILHO P

9. OBECIIEYEHHME OGPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy IUCHMIIMHBI UCTIONB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHbIE METOIbI
00y4YeHHMsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUYHOH aTTecTaluu o0yJaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHEMNBIX U CIIA00BUIALINX

— ek OQOpMIISIFOTCS B BHUJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

— JUIs  BBINIOJHEHUS  3aJaHWs TpPH  HEOOXOIMMOCTH  MPEIOCTABIISETCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MCII0JIb30BAaHUE COOCTBEHHBIX YBEIMYHUBAIOLINX
YCTPOMCTB;

— NUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIMUEHHBIM HIPUPTOM.

2) TS TIIYXHUX M CI1a00CTBIIIAIIHX

— JEKIH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA,;

— MUCHMEHHBIE 3a[aHUs BHIITOJHIIOTCS HA KOMITBIOTEPE B TUCbMEHHOH (popMe;

— 9K3aME€H NPOBOJUTCS B IHCBMEHHOM (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIAL C HapyILIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJIE DJEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHELHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYEHHEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH NpEeayCMaTpUBAETCs YBEIMYEHHE BpPEMEHHM JJIsi IOATOTOBKU
OTBeTA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOYHOM  aTTecTalMM A OOyYaroLIMXCs
YCTQHABJIMBACTCSI C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(DU3MYECKHX OCOOCHHOCTEH.
[TpomesxyTouHas aTTecTalusi MOXKeT IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OLICHMBAHUS PE3YyJNbTaTOB OOyUeHHUs JOMYyCKaeTcsi ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst 1oCTyl K MHPOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETH
WutepHer uis Kaxaoro oOydaromierocs B (opMmax, aJalTHPOBAHHBIX K OrpaHHUYEHHSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM LIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

— B IIEUaTHOH Qopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.
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3) JU1s1 OOYYArOIIUXCS ¢ HAPYIICHHSIMU OMOPHO-BUTaTEIbHOTO armapaTa:
— B [IEYAaTHOH (opme;
— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUME YYEBHOI'O ITPOLIECCA

VYuebuble 3aHsATHA mpoBoaATcs B 4 yuyeOHom kopmyce Jonl'Y (r. [omemnk, mp.
Tearpanbubiid, 13). Jlng mnpoBeneHus Ja0OpPATOPHBIX 3aHATHA TpeOyeTcs ayauTopus,
000py/sOBaHHAsl MEJIOBOM WIM MAapKEpHOW JIOCKOW, MYJBTUMEIUIHBIA IPOEKTOp MU 3SKpaH,
HOYTOYK, KOMIUIEKT y4eOHOI MeOenu JUisl CTYAEHTOB, paboyee MECTO IperojaBaTelis, BbIX0/ B
WHTepHeT — MPOBOAHOM WK ¢ UCob3oBaHeM Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl HCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayynoii OMOAMOTEKH YHUBEPCUTETa W JPYTUX ODJICKTPOHHBIX OMOTMOTEYHBIX 0a3 HaHHBIX,
y4eOHO-METOIMYecKOoe oOecreyeHne, MpPeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
Kagepbl TCOPETUUECKON (PU3UKK 1 HAHOTEXHOJIOTHiA (ay.256).

OOyuaronyecss HMEIOT BO3MOXHOCTb  HCIIOJIb30BaTh ydyeOHBbIE MaTepualbl 110
JTUCITUTUIMHE, pa3MenieHHbie Ha margopme Moodle LleHTpa MuCTaHIIMOHHOTO OOpa30BaHUS
OI'BOY BO «/lonl'Y». Ilpu u3ydeHun IUCHUIUIMHBI TPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBbI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISICTCS TEKYIIUH KOHTPOJIb 3HAHMK OOYYalOIUXCs Ha OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YNIbTaTOB CAMOCTOSATENIbHOM PabOThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Munocnasckuii, A. I'. HaHomarepualsl 1 OKpy>Karoias cpejia: IpuMeHEHHE U OLIeHKa
PHUCKOB [ DNEKTpOHHBIN pecypc] : yuedHo-MeTonnyeckoe nocodue / A. I'. Munocnasckuii ; [OY
BIIO "Jloneukuii HanuoHanbHBIH yHHBepcutTeT", dusnko-rexHnuyeckuit dakynprer, Kadenpa
TeopeTudecko (usuku u HaHoTexHosoruid. - Jomeuk : HonHY, 2020. - DnextpoHHbIE
TeKcTOoBbIe naHHbIe (1 daiin).

2. TepexoB C. B. ®usnka HaHOOOBEKTOB: [yueOHOe mocodue] / C. B. Tepexos, B. H.
Baproxun; 'OY BIIO «/lonHY» - Honeux: JouHY, 2013. — 418 c.

3. I'yceB A. U. Hanomarepuanbl, HAHOCTPYKTYpHl, HaHOTeXHONOTUN / A. W. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmaraur, 2009. — 414 c.

4. Munocnasckuii, A. I'. Koncnekt nexumii mo xkypcy "OCHOBBI MPOIECCOB MUKPO- U
HaHotexHojorui" / A. I. MunocmaBckuii ; I'OY BIIO "JloHeukuii HalMOHAIBHBIA
yauBepcuteT". - Jloneuk : JlouHY, 2018. - 246 ¢

11.2. JlomonHUTEIbHAS JIATEPATYPA

1. HanoTexHOJIOTMY U CrielUalIbHble MaTepualsl : y4el. mocodue A CTyJeHTOB BY30B,
obydJaronuxcst mo HampapiieHnto moarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. Iletkosa ; mox pen. FO. I1. Connuesa. - Cankr-IlerepOypr :
Xummsgat, 2009. - 334, [1] c.

2. Maprunec-Zlyaprt, . M. HaHOTeXHOJIIOTUHN A7IS1 MHUKPO- M ONTONEKTPOHUKH / JIK.
M. Maptunec-/yaprt, P. Jlxx. Maptun-ITanma, ®@. Arymio-Pyena ; nep. ¢ anrn. A. B. XavosiHa ;
nox pen. E. b. Slkumoga. - M3x. 2-e. - Mocksa : Texnocdepa, 2009. - 367 c.

3. TlomydyeHume u WHCCIEOBaHUE HAHOCTPYKTYP : JIADOPATOPHBIA MPAKTHKYM II0
Ha”HoTexHoJorusM / [A. A. EBnokumoB u ap.] ; mox pen. A. C. CuroBa. - Mocksa : BUHOM.
JIa0. 3nanuii, 2010. - 146 c.
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12. HMH®OPMAIIMOHHBLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbaMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmarmonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum mocryma: cBoOOIHBIHN, moaAnucka. HeoOxoauma ycTraHOBKa MPOrpPaMMHOTO
obecrieyeHus. — TeKCT: IIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeIeh. —TeKCT: JIIEKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
noJib30Bareseii. — TeKCT: AJEKTPOHHBIM.

S. IBC IOpaiit: snmexTpoHHas 6uOnMMoTeyHass cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: uisi aBTOPU30B.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Hayunoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: anexrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexum jgocTyna: TOHUCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — J1s Itosb3oBarene Jonl'y.

8. Juexktponnblii apxuB [doul'¥Y: pazgen caiitta / HBb Joul'Y. — Tekcr:
anektponHbii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIH.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHNN )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuen3zuun GPL, Apache,
BSD m1st cBo60HOTO POrpaMMHOTO OOeCTIEYEHUS).


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/

