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1. IIEJIb OCBOEHUSA JUCHUIIIMHBI

[lenpto ocBoeHust AUCUUILIMHBI «OCHOBBI TNPUMEHEHUS HAHOTEXHOJOTUH H
MUKPOCHCTEMHOW TEXHUKH» SIBJSIETCS IOJy4Y€HUE 3HAHWM, YMEHUW, HABBIKOB W OIBITA
NeSITEIbHOCTU B 00JIACTH HAaHOTEXHOJIOTMM U MUKPOCUCTEMHOM TEXHHMKH, XapaKTepHU3YIOLIUX
3Tanbl  (POPMHUPOBAHMUS KOMIETEHIMH U OOECHEeYUBAIOUIMX JOCTH)KEHUE IUIAHUPYEMbIX
PE3yJIbTaTOB OCBOEHHUS 00pa30BaTEIbHON IPOTPAMMBI.

N3ydenne nucuuniauHbl «OCHOBbI IPUMEHEHHS] HAHOTEXHOJOTUH U MHUKPOCUCTEMHOM
TEXHUKW» TPEeAyCMaTpUBaeT MPHOOpETEeHHE 3HAHUNH O IMPUMEHEHUSX HAHOTEXHOJIOTUH U
MHUKpPOCHCTEMHOM TEXHHMKH B Pa3IMYHbIX 00JAacTAX Hayku U TexHUKHU. IIpenycmaTtpuBaercs
W3y4YEHUE HAHOMATEPUAJIOB W HAHOCTPYKTYP, MATEpHUAJIOB M yCTPOWMCTB HAHO- H
MHUKPOCUCTEMHOIN TEXHUKH, IPUOOPOB U YCTPONUCTB HA UX OCHOBE, HAHOTEXHOJIOTMI 1 METOJIOB
HAHOJIMarHOCTHKH.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUAIIJINHbI

OcBoenne AucUUIUIMHB «OCHOBBI TPUMEHEHUSI HAHOTEXHOJIOTUH U MUKPOCUCTEMHOMN
TEXHUKI» HAMpPaBiIeHO Ha (GOPMUPOBAHUE Y 00YUAIOIMIMUXCS CICAYIOMNUX KOMIETEHIIUN (YacTh
KOMIIETEHITUH):

Tabnuya 2.1. Ilepeuenv xomnemeHnyuu, opmupyemvix y o0y4aOWuxcs npu O0C60eHUU

OUCYUNTUHBL (Pe3YTbMambl 0CE0eHUsL OUCYUNTIUHDL)
I/IH)nmaTole JOCTUKCHU A KOMIIETCHIIMH

ludp Kommnerenums o
(B paMKax NaHHOW AMCIUTUIAHEI)

VYK-3.1. [lonnmaet posb pyKOBOAUTENS! KOMAH/IBI, ¥ 3HAET,
Crioco0OeH OpraH1U30BBIBATh U KaK BBIPa0OTAaTh OCHOBHBIE CTPATETHH, JUISI TOCTHIKCHUS
PYKOBOAMTH PabOTOM KOMaH/bl, |[OCTABICHHBIX LIEJIEH

VK-3 BEIpa0aThIBasi KOMaHTHYIO VK-3.2. [Tounmaetr 0COOEHHOCTH ITOBELECHUS JIIOJEN B

CTPAaTETHIO JUIS JOCTHKEHUS KOMaHjie, C KOTOpoii paboTaer
MOCTaBJICHHOH IIEJIH. YK-3.3. YMeeT 23ppeKTHBHO B3aUMO/ICHCTBOBATH C WICHAMH

KOMAaH/IpbI, IJIsS TOCTH KEHMSI ITIOCTABJICHHBIX LiejIeH
Crioco0eH: YK-7.1. 3HaeT OCHOBHBIE IIU(PPOBBIC TEXHOIOTHHU, METOTBI
WCKaTh HY)XHbIE UCTOYHHUKH nmorcka, 00pabOTKH, aHANN3a, XPAaHEHHS U TIPECTABICHHS
nH(GOPMAIUH U JaHHBIEC, nHGOPMAIUH, TPUMEHSIEMbIC B COBPEMEHHBIX YCIOBHSIX
BOCIIPUHUMATB, U (POBOI SKOHOMUKH

aHaJIM3UPOBATH, 3aIIOMUHATH U
nepeaBaTh HHGOPMALINIO C
WCTIONIb30BaHNEM LIU(POBBIX
CPEACTB, a TAKXKE C TOMOIIBIO

VYK-7.2. YMmeer uckatb Hy>KHbl€ HCTOUHUKH UHPOPMALIUH U
JIlaHHbIE, BOCIPUHUMATh, aHAJTN3UPOBATh, 3aIIOMHHATH U
nepeaaBaTh HHHOPMAIIUIO C UCTIONB30BaHHEM U(POBBIX
AITOPUTMOB TIPH padoTe ¢ pel (bopwmar upp
CPEZCTB, a TaKKe C MOMOILBIO alTOPUTMOB IIPH padoTe ¢
MOJTYYEHHBIMHU U3 Pa3IMIHBIX

YK-7 MOJIYYCHHBIMHU U3 PA3JINYHBIX UCTOYHUKOB JaHHBIMH
HCTOYHHUKOB JaHHBIMH C LICJIBIO

3¢ (HEeKTUBHOTO HCIIOJIb30BaHUS
MOJTyYeHHONH HH()OPMAIIMH ISt
peleHvs 3a1ad;

IIPOBOJUTH OLICHKY VYK-7.3. Bnageer coBpeMeHHBIMU LIU(POBBIMU
uHpOpMAITUH, ee TEXHOJIOTHSIMH, METOAAMH OIIEHKH WH(OpPMAIIH, ee
JIOCTOBEPHOCTh, CTPOUTH JIOCTOBEPHOCTH, ITOCTPOESHUS JIOTUUECKUX YMO3AKIIIOUEHU Ha

JIOTUYECKHE YMO3aKIIOUCHHS HA |OCHOBAHUM MOCTYNAIONINX HH()OPMAIINY U TAaHHBIX
OCHOBAaHHUH MOCTYMNAIOIINX
nHGOPMAIUH U JaHHBIX.

CriocoOeH CTaBHUTh U pPeliaTh OIIK-1.1. 3HaeT OCHOBHEIE 3aKOHBI, ITOJIOKEHUS U METOIBI B
WHXKEHEPHBIE U HAYYHO- 00J1aCTH €CTECTBEHHBIX HAYK U MaTEMATUKU
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Hludp

Komnerennus

HNHaukaTophbl J0CTHKEHUSI KOMIIETEHIIUH
(B pamMKax MaHHON TUCIIMILINHEI)

TEXHUYECKHE 3a0a4l B 00J1aCTH
HAHOTECXHOJIOTHUN 1
MHUKPOCUCTEMHON TEXHUKHU U
HOBBIX MEXAUCIUILIMHAPHBIX
HaIpaBJICHUSIX Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTHIEeCKUX MOJCICH

OIIK-1.2. YMeeT BBISBISATH €CTECTBEHHO-HAYYHYIO CYIIHOCTh
po0JieM B 00JIACTH HAHOTEXHOJIOTHI U MUKPOCUCTEMHOM
TEXHHUKH W HOBBIX MEXIVCIIUILINHAPHBIX HAPaBICHUH,
PYKOBOJICTBYSICh 3aKOHAMH M METOJaMU €CTECTBEHHBIX HAYK U
MaTeMaTUKHI

OIIK-1.3. Bnageetr nHCTpyMEHTaMH aHAJIHM3a U PEIICHHS
WHXXEHEPHBIX U HAyYHO-TEXHUYECKUX 3a]a4d B 00JacTH
HAHOTEXHOJIOTMI U MUKPOCHCTEMHOM TEXHUKH U HOBBIX
MEXIUCITUTUIMHAPHBIX HapaBICHUN

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

HucuuniauHa «OCHOBBI MPUMEHEHUSI HAHOTEXHOJIOTUH M MUKPOCHUCTEMHON TEXHUKH)
OTHOCHUTCA K 0a30BOM KOMITOHEHTE 00s3arenbpuoi yact 0oka b1 OIT BO.

B pamkax OIl BO oOydJarompecss Takke OCBaWBAIOT JAPYTHE TUCHUIUIAHBI H/VIIHA
CIIOCOOCTBYIOIIIME JTOCTHKEHHUIO 3aIUIAaHUPOBAHHBIX PE3yJBTaTOB OCBOCHUS
JTUCHUTUTAHBI «OCHOBBI MPUMEHEHHUSI HAHOTEXHOJIOTUN U MUKPOCHCTEMHOM TEXHUKI Y.

IIPpaKTHUKHU,

Tabnuya 3.1. Ilepeuenv komnonmenmos OII BO, cnocobcmeyowux O00CMUNICEHUIO
3aniaHUpPOBAHHbBIX Pe3YIbMamos8 0C80EHUS OUCYUNTUNBL

IIpexmecrByomue ocnenyromue
Hudp Haumenosanue lll/lcfll/lz:'l.]'ll/lﬂbl/yMOI)lllyHH, JIHCHI/IHJIHI}II}I:I/I:/[uO}IyJIH,
KOMIIeTEHIN U % %
NMPAKTUKHI NPaAKTUKHA

Criocoben
OpraHU30BbBIBATh U KBanToBas mexaHnuka B
PYKOBOJUTH paboTOM HaHOCHUCTEMAaX

YK-3 KOMaH Ibl, BRIpa0aThIBast - TexHonoruyeckas mpakTUKa
KOMAaHJIHYIO CTPATErUI0 [IpegaumnmomHas npakTHUKa
11 JOCTIDKEHUS lNocynapcTBeHHBIN 3K3aMEH
[IOCTaBJICHHOW LIEJH.
Crioco6eH:
HCKaTh HYXHBIE
WCTOYHUKHU HH(OpMALIUU
Y JaHHBIC, BOCTIPUHUMATb,
aHAJIU3UPOBATH,
3alIOMHUHATH U TIepeIaBaTh
WH(OPMAITHIO C
HCIIOJIb30BAaHUEM
M(pPOBBIX CPEJICTB, a TexHoMOrvy MPOrpaMMUpPOBAHUS
TaKXe ¢ IIOMOIIIBIO B HAHOMHAYCTPUH

VK-7 JITOPUTMOB TIpH padoTe ¢ i Modeling of nanoobjects
MOJIYYCHHBIMHU U3 TexHonoruyeckas mpakTUKa
pPa3IUIHBIX UCTOYHHUKOB [IpegmummomMHas mpakTHKa
JTAHHBIMH C LEIBI0 lNocynapcTBeHHbBIH SK3aMeH
3¢ HEKTUBHOTO
HCIIOJIb30BaHUS
MOTydeHHOM HH(pOpMaIuu
JUTSL peLICHUS 3a]1a4;
MPOBOJUTH OLICHKY
nH(popMmaIuu, ee
JIOCTOBEPHOCTh, CTPOUTD
JIOTUYECKHE




HanMenoBamHme IMpenmecrByomme IMocaenyrommue
Mudp KOMIIETeH LN III/ICIIHH.]II/IHI)I/M(;Hyﬂl/I, HHCHHHHHHLI/M(;II)’JIH,
MPAKTHKH NPAKTHKH
YMO3aKJIIOUEHHs Ha
OCHOBaHMH MTOCTYIAIOIIAX
nH(OPMAIUU U JJAHHBIX.
Crnioco0eH cTaBUTh U Beenenne B MUKpo- U
pemaTs WHKEHEPHbIE U HAHODJIEKTPOMEXaHNIECKIE
HayYHO-TEXHUYIECKIIE CHUCTEMBI
3aja4uy B 001aCTH KBanToBas mexanuka B
HaHOTEXHOJIOTHH U HaHOCHCTEMax
OIIK-1 MHKPOCHCTEMHOM - Marepuaibl HAaHOCTPYKTYPHBIX
TEXHUKHU W HOBBIX YCTaHOBOK
MEKTUCITUTUTMHAPHBIX HayuHno-uccnenoparenbckas
HaIpaBlIeHUSIX Ha OCHOBE pabota
€CTeCTBEHHOHAYYHBIX U TexHOMOTHYECKAs TPAKTUKA
MaTEMaTUYECKUX MOJIEJIeH ['ocynapcTBEHHBIN 3K3aMEH
Crnioco0eH ynpaBisiTh
npoeccnoHaIbHON 1
MHOM JIeATEIbHOCTHIO Ha
HcTopus u MeToomorust HayKu
OIIK-2 OCHOBE MPUMEHEHUS - .
N I'ocynmapcTBeHHBIH SK3aMeH

3HaHUH TPOEKTHOTO 1
(hmHAHCOBOTO
MEHEPKMEHTA.

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OIl BO

4. OFBEM JJUCHUILIUHBI U BUJIbl YYEBHOM PABOTHI

OOmass  TPyJIOEMKOCTh  JUCHUIIIMHBI ~ «OCHOBBI  NPHUMCHCHUS
MHUKPOCHUCTEMHOM TEXHUKU» COCTABIISIET 6 3aUETHBIX EUHUIL.

HAHOTEXHOJIOTUN

n

Ta6auya 4.1. Buowl yuebnoii pabomst no nepuodam oceoenus OI BO ona OYHOH

Gopmbl 006yuenus

Bup yueoHoii padoThI B(;IIE.E.O, 1 Cegq eCTp(éH) 4

Koumaxmmnas paboma, ax.u. 52 18 34
Jlexrmn (JIK) 35 18 17
Jlaboparopusbie pabots (JIP) - - -
[MTpaktrueckue/cemunapckue 3austus (C3) 17 - 17
CamocmosmenvHnas paboma 00yuawuxcs, ax.u. 119 58 61
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 45 21 24
OO01mast Tpy10eMKOCTb THCHMIIJIHHBI ar. 2. 216 97 | 119

3a4.el. 6 2 4

5. COAEP)KAHUME JUCHUITVIMHBI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOyis) no eudam yueonou pabomul

HauMeHoBaHue pasaejaa

Conep:xxanue pa3jea (TeMbl)

Bua y4eoHoii

AUCIHHUILIHHbBI padoThI*
Pasnen 1. OcHOBEI Tema 1.1. Ilonarus nHanotexnonoruit. Mcropus
HaHOTEXHOJIOTUHN U BO3HHUKHOBEHUSI HAHOTEXHOJOTHI. PazmepHbie JIK, C3

MUKPOCHCTEMHOM TEXHUKH |3 (DEKThI, XapakTepHble 0COOCHHOCTH U CBOMCTBA

4



HauMeHoBaHue pasaejaa

Conep:xxanue pa3jesa (TeMbl)

Bua y4eoHoii

JUCIHHUIINHBI padoThI*
HaHOYacTHI. TEeXHONOTHH «CBEPXY-BHHU3» H «CHU3Y-
BEPX).
Tema 1.2. Knnaccudukanus HanomaTepuano. O030p
HaHOMAaTEPHAaJIOB U HAHOCTPYKTYP (yTIepOIHbIE K. C3
HaHOTPYOKH, PyJUIepEeHBI, KBAHTOBBIE TOUKH, ’
HaHOPa3MEpHBIE TeTEPOCTPYKTYPHI U JIP.).
Tema 2.1. Hanomarepuaisl mjist agpecHON TOCTaBKHU K. C3
,
Paznen 2. [Ipumenenue TekapeTs.
HAHOTEX HOTOMI 1 Tema 2.2. IlepcrieKTHBBI NPHMEHEHUS PE30HAHCHO- JIK, C3
. TyHHeJbHbIX 1uoaoB. Hanéxunocte PT/.
MHUKPOCHCTEMHOM TEXHUKH
Tewma 2.3. IIpo3payuHble TPOBOISAIINE CTPYKTYPHI U TIK. C3
TIOKPBITHUSL. ’
Tewma 3.1. Kitaccudukarus METOIOB AHATHOCTUKA U
Paznen 3. Metoast KOHTPOJIsL. AHAJIU3 pa3MepoB, GOPMBI U YAETbHOM JIK, C3
UCCIIEIOBAHUS H MOBEPXHOCTH HAHOYACTHII.
JUarHOCTHUKU B Tema 3.2. [IpuHIMTIBL paOOTHI CKAHUPYIOIINX 30HOBBIX K. C3
HAHOTEXHOJIOTHUSAX H MHKPOCKOIIOB. ’
MUKPOCUCTEMHOU TEXHUKE Tema 3.3. B3auMoaeicTBUE 3IIEKTPOHHOIO ITy4Ka C K. C3
)

o0pasnoM. CrieKTpalibHBIH aHAJIN3 HAHOMATEPHAIIOB.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHDL

Tun aynuropuu

OcHalenue ayIMTOpUHU

Cnennanu3upoBaHHoOe
yueOHOe/1a0opaTopHoe
odopynosanmue, I1O n
MaTepHaJbl 115 0CBOEHHUS
AUCHUILINHBI
(mpu HEOOXOTUMOCTH)

AynuTtopus 1 IPOBEICHUS 3aHATHH JEKIIHOHHOTO
THUIIA,
JlexumonHas CHELUAIN3NPOBAHHON MeOeIn; TOCKOH (3KpaHOM) U
TEXHHUUYECKUMU CpeIaCTBaMH MyJIbTUMEINA
MPE3EHTALNH.

OCHaIlllCHHas KOMIIJICKTOM

Aynutopus IS MIPOBEACHUSA 3aHATHN
CEMHHAPCKOT0 THIA, IPYMIIOBBIX u
WHAWBUAYANbHBIX ~ KOHCYJbTallMd,  TEKYIIEro
Cemunapckas KOHTPOJNIE ¥  TPOMEXYTOYHOM  aTTecTalluH,
OCHAIlIeHHAs KOMIUIEKTOM CIEIHaIN3UPOBAHHON
Mmebenu
MYJIbTUMEINA IPE3ECHTaLUH.

n TCXHUYCCKUMHA CcpeacTBamMu

KomnbroTepHbIil Ki1acc 11l MPOBENECHUS 3aHITHM,
CPYIIOBBIX W UHAUBUAYAIBHBIX KOHCYJbTALIUMU,

. TEKYLIETO KOHTPOJIS u IIPOMEKYTOYHOU
KomnsrorepHslit
aTTecTalluH, OCHAIIlEHHAsI MEPCOHAIbHBIMH
KJacc 7
KOMITbIOTEpaMH (B KOJIMYECTBE IMT.), JTOCKOH
(3kpaHOM) W TEXHUYECKHMH  CPEIICTBAMU
MYJIbTHMEINA TIPE3CHTAIHH.
s AymuTopuss  IUI1  CaMOCTOSITEIBHOW  pabOTHI
. | oOyuaromuxcs (MOXKET  WCIONB30BaThCS IS
CaMOCTOSITEILHON .
6 MPOBEICHUS CEMUHAPCKUX 3aHIATUN u
pabOTEl KOHCYJIbTaIHi), OCHAIl[CHHAS KOMILICKTOM
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Cneunajan3upoBaHHoe
yueOHOe/1adopaTopHoe
obopynosanue, [10O u
Tun aynuropun OcHanleHue ayIuTOpHU
MAaTepHaJIbl 1JIs1 0CBOEHHS
AUCUHMILINHBI
(py HEOOXOTMMOCTH)
00yJaroImxcst CTICITHATN3NPOBAHHON MeOEIn M KOMITBIOTEPAMH C
noctyrniom B OHOC.

* - ayUTOpHS IS CAMOCTOATENLHON paboTsl 00yuaromuxcs ykassisaercs OBA3ATEJBHO!

7. YAEBHO-METOIJUYECKOE W HWH®OPMAILMOHHOE OBECIEYEHHUE

JTUCHUIINHBI

OcHognas numepamypa:

1.

Hano- u 6uoxkommosuts! : Mmonorpadus / nox pea. A. K.-T. Jlay, ®@. Xycceiin, X. Jlahau
; Iep. ¢ aHrI. — 2-¢ u3a. — Mocksa : Jlaboparopust 3Hanuii, 2020. — 393 ¢. —
(Hanorexunomnorum). — SBN 978-5-00101-727-1. - ISBN 978-5-00101-727-1.

bynTos, E. A. CoBpeMeHHbIE YCTPOWCTBA U JIIEMEHTHI HAHOAJIEKTPOHUKH : y4eOHO-
meroandeckoe nocodue / E. A. byntos, A. C. Boxmunnes, T. B. lIrtanr. - 2-¢ usn.,
ctep. - Mocksa : ®JIMHTA : U3n-Bo Ypain. ya-Ta, 2022. - 132 ¢. - ISBN 978-5-9765-
5036-0 (®JIMHTA) ; ISBN 978-5-7996-3090-4 (1U31-B0 Ypaiu. yH-Ta).
Hanorexnonoruu B anextponuke : MoHorpadus. Bemmn. 3 / Ilox pen. FO.A. Yanmsiruna. -
M. : Texuocdepa, 2015. - 480 c. : . - ISBN 978-5-94836-422-3 : 0.00.

TexHonorus: KOHCTPYKUMOHHBIX MaTepuanoB. HaHOTEXHONIOTUM : y4eOHUK /715l BY30B /
B.A. Poros. - 2-e u3n., nepepad. u gom. - M. : FOpaiirt, 2017. - 190 c. : un. - (ABTOpCKHit
yueOHnuk). - ISBN 978-5-534-00528-8 : 399.00.

Hanomatepuanosenenue : yaue6Hoe nocodue / I[1.A. Butsasp, H.A. CBunyHoBHY. -
Munck : Bemmiimas mkona, 2015. - 511 ¢. : un. - ISBN 978-985-06-2356-0 : 0.00.
N30pannsie Tpyasl. Hanorexnonoruu : MoHorpadus / XK.M. Andépos. - M. : ]|
"Marwuctp-Ilpecc", 2013. - 272 c. - ISBN 978-5-89317-229-4 : 0.00.

BBenenue B MaTepralibl 1 METOAbl HAHOTEXHOJIOTUHU : YU€OHO-METOJUYECKHI KOMILIEKC
/ A.I'. AnexceeHko. - DIIEKTpOHHbIE TEKCTOBBIE aHHbIe. - M. : U3n-so PYIH, 2013. -
151 c. - ISBN 978-5-209-05036-0 : 214.07.

[Tpumenenue nHppaKkpacHOM CIEKTPOCKOMHMYECKOHN SITUIICOMETPUN B HAHOMH)KEHEPHH:
moHorpadus / M.O. Makees, C.A. Memikos, F0.A. MBanos. — Mocksa: PY/IH, 2018. —
144 c.

MuponoB B.JI. OcHOBBI CKaHHPYIOIIEH 30HI0BOM MUKPOCKONTUU: YueOHOe mocodue

JUISL CTYIGHTOB cTapiux KypcoB / UHcTUTYT dusuku mukpoctpyktyp PAH. Hukuwmit
Hosropona, 2004. 114 c.

10. Hanoanektponuka: Teopus u npaktuka : yueonuk / B. E. bopucenko, A. U. BopoOneBa,

1.

A. JI. Janmmok, E. A. YTkuna. - 5-¢ u3a. - Mocksa : Jlaboparopus 3nanuii, 2020. - 369
c. - (YueOnuk st Boiciieit mkomsr). - ISBN 978-5-00101-732-5.

Jlononnumenvuas numepamypa:

Hbstaxos, [1. H. DnexTpoHHbBIE CBOMCTBA U TPUMEHEHUE HAHOTPYOOK : MoHOTpadums / I1.
H. IpsiukoB. — 4-e uzn. — Mocksa : Jlabopatopus 3Hanmii, 2020. — 491 ¢. —

(Hanotexnomnoruu). — ISBN 978-5-00101-842-1
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2. AKTyaJjbHbI€ TPOOIEMbl COBPEMEHHON HAHOTEXHOJIOTUH : Y4eOHO-METOANYECKH
koMmiuiekc / I'.I'. Manunenkui. - DIeKTpOHHbIE TEKCTOBBIC JaHHbIE. - M. : U3a-BO
PYJIH, 2013. - 168 c. - ISBN 978-5-209-05034-6 : 230.62.

3. TexHomorusi TOHKUX IJICHOK U TOKPHITUI: yuebHoe mocobue / JI. H. Mackaesa, E. A.
denopona, B. @. Mapkos ; oz obmieit pexakuueii JI. H. MackaeBoit ; MuHHCTEpCTBO
obpazoBanus U Hayku Poccuiickoit @eneparuu, Ypanbckuii penepaabHbIi
yauBepcureT uMenu nepsoro IIpesunenta Poccun b.H. Enpiiuna. — ExaTepunOypr :
N3narenbcTBO Ypansckoro yHuBepcuteta, 2019. — 236 ¢. — ISBN 978-5-7996-2560-3

4. Onrtuueckas CeKTPOCKONHS 00BEMHBIX OTYIPOBOJAHUKOB U HAHOCTPYKTYD : yueOHOe
nocobue / B.b. Tumodees. - Dnexkrponnsie TekcToBble JaHHbIE. - CII6. : Jlans, 2015. -
512 c. : un. - (YueOnuku ans By3oB. CriennanbHas nureparypa). - ISBN 978-5-8114-
1745-2.

5. HccnenoBanue moBepXHOCTH METOAO0M OrKe-CHEKTPOCKOIUHY | METOIMYECKUE YKA3aAHUS
K JabopaTtopHoii paboTe no Kypcy "MeToasl AUarHocTUky B HaHOTexXHoorusax" / M.O.
Makees, C.A. Memkos, FO.A. UBanos, H.B. ®enopkona. - Mocksa : PYJIH, 2020. - 71
c.:ui. - ISBN 978-5-209-10512-1 : 282.65.

6. B.A. llIen, E.B. CriecuBreB. DmmurnicomeTpust. Y 4eOHO-METOIMIECKOE TTOCOOHE K
nabopatopubiM padotam. / HoBocubupck, nznarensctso HI'Y, 2013. 87 c.

7. BzaumojeicTBre AIeKTpOHHOrO Iyuka ¢ oopasznoM. ®TU um. A.®. Nodde. 2010.
http://phys.spbau.ru/files/EIBeamint_v.n1.0_1.pdf

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. ObC PYJIH u croponnue 3bC, K KOTOPBIM CTYIE€HTBl YHUBEPCUTETA UMEIOT JTOCTYII
Ha OCHOBAHWU 3aKJIIOUYCHHBIX JJOTOBOPOB:

DIeKTPOHHO-OMOIHOTEeUHAS cucTema PYJIH - ObC PYJH
http://lib.rudn.ru/MegaPro/Web

- ObC «YHuBepcuterckas Oubmuoreka onnaita» http://www.biblioclub.ru

- OBC HOpaiir http://www.biblio-online.ru

- OBC «KoHncynbpTant cTyneHtay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpounknii MOCT»

2. ba3bl JaHHBIX U IOUCKOBBIE CHCTEMBI:

- DJICKTPOHHBIM (OHJ TPaBOBOH W HOPMATHBHO-TCXHUYCCKOW JIOKYMCHTAIIMH
http://docs.cntd.ru/

- mouckoBas cucrema Sunekc https://www.yandex.ru/

- mouckoBas cucrema Google https://www.google.ru/

- pedepaTrBHast 6a3a manubix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHII - nanmnonanpHas Oubnuorpaduyeckas 6a3za JaHHBIX HAYYHOTO HUTHPOBAHHS
https://elibrary.ru/authors.asp

Vuebno-memoouueckue mamepuanvt 01 CamMoCmosmensHouU pabomsl 00y4arOWuxcs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekumii mo mgucuuiuinHe «OCHOBBI TPUMEHEHHUS HAHOTEXHOJIOTHH |

MHKpOCHCTeMHOﬁ TCXHUKN.
* - Bce yueOHO-METOAMUYECKUE MATEPHUAIIBI JJIs1 CAMOCTOSTENBHON paboThl 00YUArOIIUXCS Pa3MEIIa0TCs
B COOTBETCTBHH C JICUCTBYIOIIUM NOPSAKOM Ha cTpanuie aucuuiuimabl B TYUC!
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8. OIEHOYHBIE MATEPHAJIBI W BAJUIBHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI VYPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIHNA TIO
TACIHATIIAHE

OueHouHble MaTepuanbl M OaNIbHO-PEUTHMHIOBAas CHUCTEMa™ OLEHUBAHUA YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH (YaCTH KOMIETEHIIMI) 110 UTOraM OCBOEHUS JAUCLMILIMHBI
«OCHOBBI NIPUMEHEHUS HAHOTEXHOJIOTUA UM MHUKPOCUCTEMHON TEXHHKH» IPEICTABICHBI B

[Tpunoxxenun K HacTosel Pabodei mporpaMme TUCITUTUTHHBL.
* - OM u BPC ¢popmupyroTcst Ha OCHOBaHUH TPEOOBaHUIT COOTBETCTBYIOIIETO JIOKAIFHOIO HOPMAaTHBHOTO aKTa
PY/IH.

PABPABOTYUKMU:
Houent kapeapol «HanorexHosiorun W M.O. Makees
W MUKPOCHCTEMHASI TEXHHKA»
Jomxuocts, BYII IMonnuce dammmsa N.0.

/ PYKOBOJIUTEJIb BYII:

3aBseayromuii kagenpoi
«HaHOTEeXHOJIOTHH U i’ C.B. IlonnoB
MHKPOCHCTEMHAsI TEXHUKA)
Haumenosanue bBYII ITonnuce damvmmua 1.0.
PYKOBOIUTEJIb OII BO:

Houent kageapol «HaHnorexHoorun
W MHKPOCHCTEMHAsI TEXHHKA
Jomxuocts, BYII IMonnuce dammmsa U.0.

C.B. AracueBa




