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1. HEJb OCBOEHUA JUCHHUIIINHBI

Ilensro ocBoeHuss aucHUIIUHBL «OCHOBBI INPUMEHEHUS HAHOTEXHOJOTHMH W
MUKPOCHCTEMHOW TEXHUKH» SIBJSIETCS IOJy4Y€HUE 3HAHWM, YMEHUW, HABBIKOB W OIBITA
JESATENBHOCTU B 00JaCTH HAHOTEXHOJIOTUI M MUKPOCUCTEMHOM TEXHUKH, XapaKTEPU3YIOLIUX
3Tanbl  (OPMHUPOBAHMUS KOMIETEHUMH U OOECHEeYMBAIOUIMX JOCTH)KEHUE IUIAaHHUPYEMbIX
pe3yabTaTOB OCBOEHUS 00pa30BaTEIbHOM IPOTrPaMMBI.

N3ydenne nucuuniauHbl «OCHOBbI IPUMEHEHHS] HAHOTEXHOJOTUH U MHUKPOCUCTEMHOM
TEXHUKW» TpeAyCMaTpUBaET NPUOOPETEHUE 3HAHUW O NPUMEHEHHUSIX HAHOTEXHOJOTHHA U
MHUKPOCUCTEMHON TEXHHMKH B Pa3lMYHBIX 00JAcCTSIX HAyKH M TeXHUKH. [IpemycmarpuBaetcs
W3y4EHUE HAHOMATEPUAJIOB W HAHOCTPYKTYp, MATEpUAJIOB M yCTPOWMCTB HAHO- H
MUKpPOCUCTEMHOM TEXHUKH, NPUOOPOB MU YCTPOMCTB HAa HX OCHOBE, HAHOTEXHOJIOTMHA H
METOJI0B HAHOINArHOCTHUKH.

2. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUS JUCIUIIJINHbI

OcBoenure AUCHUTUIMHBI «OCHOBBI TPUMEHEHUSI HAHOTEXHOJOTUH U MUKPOCUCTEMHOM
TEXHUKI» HAMpPaBiICHO Ha (GOPMUPOBAHUE Y 00YUAIOIIMUXCS CICAYIOMNUX KOMIETEHIIUN (YacTh
KOMIIETCHITH ):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y o00y4arowuxcs npu 0C8OeHuUU
OUCYUNTIUHBL (PE3YIbMAMblL 0C80EHUSL OUCYUNTUHDL)

I/IHI[HKaTOpI)I JOCTHKCHUS KOMIICTCHIIMH

MMu¢p Komnerenums o
(B paMKax TaHHOW AMCUIUTUIAHE)
YK-3.1. [loHnMaeT posb pyKOBOAUTENS KOMAaH/bI, U 3HAET, KaK
Crioco0OeH OpraH130BBIBATh U BBIPa00OTaTh OCHOBHBIC CTPATETHH, JJIs JOCTHIKECHUS
PYKOBOAMTH PabOTOM KOMaH/bl, |IIOCTABJIECHHBIX LEICH
VK-3 BEIpa0aThIBasi KOMaHTHYIO VK-3.2. IlonnmaeTr 0cOOEHHOCTH MOBEAECHUS JIOAEH B KOMAaH/E,
CTPATETHIO JUIS JOCTHKEHUS C KOTOpo# paboTaer
MOCTaBJICHHOH LIETIH. YK-3.3. YMeer a3 peKTHBHO B3aUMOJICHCTBOBATH C YJICHAMH
KOMaH/bI, 111 JOCTH KEHHMS ITIOCTABJICHHBIX LieNei
CriocobeH: YK-7.1. 3HaeT OCHOBHBIE ITU(PPOBHIE TEXHOJIIOTUH, METOIBI
WCKaTh HYXKHbIE UCTOYHHUKH orcKa, 00pabOTKH, aHANH3a, XPAaHEHHS U TTPEICTaBICHUS
nH(GOPMAIUH U JaHHBIE, nH(pOPMAITUH, IPUMEHSICMbIC B COBPEMEHHBIX YCIOBHUSIX

BOCIIPpUHUMATL, aHAJIU3UPOBATD, LIH(i)pOBOfI O9KOHOMMKH

3allOMHHATh U NIepe1aBaTh
HHPOPMALTHUIO C
WCTIOJB30BaHNEM IH(QPOBBIX
CPEIICTB, a TAKXKE C MOMOLIBIO

YK-7.2. YMeer uckarb Hy)XKHbIE€ HCTOUHUKH HH(POPMALIUH U
JaHHbIE, BOCIPUHUMATh, aHAIU3UPOBATh, 3aIIOMUHATH U
repeiaBaTh HHPOPMALIHIO C UCTIOIH30BAHUEM ITUPPOBBIX
AITOPUTMOB TIPHU padboTe ¢ el bopman upp
CPEZCTB, a TAKXKE C IOMOILBIO aJITOPUTMOB IIPH PadbOTe ¢
MOJTy4Y€HHBIMHU U3 Pa3TUIHBIX

VK-7 NOJYYCHHBIMU U3 PA3JIMYHBIX HCTOYHUKOB JaHHBIMHA
HCTOYHHUKOB JaHHBIMH C LICJIBIO

3¢ (hEeKTUBHOTO HCITONHE30BaHUS

MOJTy4eHHOW MH(DOpMAIUHU JUTs
pelieHns 3ajaq;
NpPOBOJUTH OlICHKY HH(popmartiu, |YK-7.3. Biageetr coBpeMeHHbIMU LU(BPOBBIMU TEXHOIOTUSIMY,

€€ IOCTOBEPHOCTD, CTPOUTH METOJaMH1 OLICHKH I/IH(i)OpMaIH/II/I, €€ IOCTOBEPHOCTH,
JIOTUYECKNE YMO3AaKIHOYCHUA Ha NOCTPOCHUS JIOTUICCKUX YMOBaKJHO"IeHI/Iﬁ Ha OCHOBaHUH
OCHOBAHHUH MOCTYMNAOMIUX MNOCTYMAOMIUX I/IH(I)OpMa]_[I/II/I 1 JaHHBIX

MH(POPMALIUH U TaHHBIX.

Croco0OeH CTaBUTh U pPeliaTh OIIK-1.1. 3HaeT OCHOBHBIC 3aKOHBI, ITOJIOKECHHUS 1 METOIBI B

OIIK-1
HWHXCHCPHBIC U HAYYHO- 00JIaCTH €CTECTBEHHBIX HAayK 1 MaTCMaTUKN
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I/IﬂmeaTole JAOCTHKCHUHA KOMIICTCHIIMH

Mudgp Komnerenums N
(B paMKax MaHHON NUCIIMIINHEI)

TCXHHUYCCKHEC 3aJa4U B obactu OIIK-1.2. YMeeT BBISBIATH C€CTCCTBCHHO-HAY4YHYIO CYIITHOCTDH

HAaHOTEXHOJOTUHN U po0JieM B 00J1aCTH HAHOTEXHOJIOTHI U MUKPOCHUCTEMHOMN
MUKPOCHCTEMHON TEXHUKU U TEXHHUKH W HOBBIX MEXIUCIUILTHHAPHBIX HAIPaBICHUH,
HOBBIX MEXAUCIUILIMHAPHBIX PYKOBOJICTBYACH 3aKOHAMHU M METOJJaMHU €CTECTBEHHBIX HAYK U
HaIpaBJICHUSIX Ha OCHOBE MAaTEeMaTUKHU

€CTECTBEHHOHAYYHBIX U OIIK-1.3. Bnageetr M”HCTpyMEHTaMH aHAIHM3a U PEIICHAS
MaTeMaTHYECKUX MOJIEIIeH WHXCHEPHBIX W HAyYHO-TEXHUYECKHX 3a7a4d B 00JIacTH

HAHOTEXHOJIOTHUH U MHKpOCHCTCMHOﬁ TCXHHUKH U HOBBIX
MCKIUCHUTIIIMHAPHBIX HaHpaBJIeHI/Ifl

OIIK-2.1. 3HaeT OCHOBHBIC METOABI TPOSKTHOTO 1
(hMHAHCOBOTO MEHEIKMEHTA

Crioco0eH ynpaBisiTh
npodecCHOHaTLHON W HHOM
OIlK-2 JIeATETLHOCTHIO HA OCHOBE

OIIK-2.2. YMeeT ynpaBisiTh HAyYHO-UCCIEOBATEIbCKOM
JIESTEILHOCTBIO HA OCHOBE MPUMEHEHHUSI 3HAHUHN MPOEKTHOTO U
(hMHAHCOBOTO MEHEIKMEHTA

IIPUMEHEHUS 3HAHUH [TPOEKTHOTO

OIIK-2.3. Peanu3yeT 1 COBEPILIEHCTBYET METObI PELICHUS
1 (PMHAHCOBOI'O MEHEPKMEHTA.

MPUKJIAHBIX 3a/1a4 B 00J1aCTH TPOECCUOHAIBHOM
JeSITENHOCTH

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «OCHOBbI NPUMEHEHUSI HAHOTEXHOJIOTMH M MUKPOCUCTEMHOM TEXHUKH))
OTHOCHUTCS K 00s13aTenbHoi yactu Ooka b1 OI1 BO.

B pamkax OIl BO oOyuatomuecs Takke€ OCBaWMBAIOT JPyrue AUCHUIIIUHBI W/UIU
MPaKTUKH, CIIOCOOCTBYIONINE JOCTIDKCHHMIO 3allJIAaHWPOBAHHBIX PE3YIbTAaTOB OCBOCHHS
JUACTUIIUHBI «OCHOBBI MPUMEHEHUSI HAHOTEXHOJIOTUA U MUKPOCUCTEMHOU TEXHUKH».

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyouux 00CMUICeHU0
3anIaHUPOBAHHBIX PE3YIbMAmMOo8 0C80EHUS OUCYUNTUHBL

IIpenmecrByromue Hocaenyromue
Mudgp Haumenosanue nncﬁninnnm/yMol;lynn, }II/ICIIHHJII/I?—I)II)I/I:/IHOZI)’HI/I,
KOMIIeTeHIIM U « %
NPAKTHKH NPAKTHKH
Criocoben
OpraHU30BbIBATh U
PYKOBOAMTH pabOTOM IIcuxosorust ynpasneust
YK-3 KOMaH/[Ibl, BbIpa0aThIBast TexHoNOrHYecKas MpakTUKa

KOMaHJHYIO CTPaTETHIO [IpennumniuoMHas npakTHKa

JJI1 JOCTHIKCHUA
IIOCTaBIICHHOM IOCIIN.

Crioco6eH:

HCKATh HY)KHBIC
HMCTOYHUKH MHPOPMALIUK U
JaHHBIE, BOCTIPUHUMATb,
aHAJIM3UPOBATH,
3alIOMHUHATh U TIepeaaBaTh
nHPOPMALHIO C
HCIOJIb30BaHUEM
HA(POBBIX CPENICTB, a
TaK)Xe C TIOMOIIBIO
ITOPUTMOB Tpu paboTe ¢
MOJTyYEHHBIMU U3
Pa3IUYHBIX HCTOYHUKOB
JAHHBIMHU C TEJIBIO

TexHoornn NporpaMMHpOBAHUS
TexHonorn4yeckas nmpakTuka
[IpennumnmomMnaas mpakTHKa
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HaunMmeHoBaHHe

In
bp KOMITETEH LU H

IIpeamecrByrommue
AUCUUIVIHHBI/ MOYJIH,
NPaAKTUKH*

IMocaenyrommue
JAUCHUTTHHBI/MOTYJIH,
NPaKTUKH®

3¢ PEKTHBHOTO
UCIIOJIb30BAHUS
MOJYYCHHON MH(pOpMAIIUU
JUTSL peLICHUS 3a/1a4;
HPOBOJIUTH OLICHKY
nH(popMaIuu, ee
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKHUE
YMO3aKJIIOUCHHUS Ha
OCHOBaHHUH MOCTYIAOIINX
nH(opMaLuK U JaHHBIX.

Crioco0€eH CTaBUTh U
pemiaTh MHKEHEPHBIC ’
Hay‘lHO-TeXHHqCCKHC
3aJa44 B 00J1aCTH
HAHOTEXHOJIOTHH 1
MHKPOCUCTEMHOMN TEXHUKH
1 HOBBIX
MEXTHCITUTUTHHAPHBIX
HaHpaBHCHI/IHX Ha OCHOBC
CCTCCTBGHHOHay‘-IHI)IX nu
MaTeMaTHYECKHUX MOJCICH

OIlK-1

Marepuasibl HAHOCTPYKTYPHBIX
YCTaHOBOK

CTpoeHue 1 XUMHUYECKHUE CBOMCTBA
HaHOYaCTHIL
HayuHno-uccnegoBarenbckas
pabota

TexHonornyeckas IpakTUKa

CriocobeH ynpaBisTh
podecCuoHaIBHOMN U
HHOM JIeATEJIbHOCTHIO Ha
OCHOBE IPUMEHEHUS
3HaHUH POEKTHOTO U
(uHAHCOBOTO
MEHEDKMEHTA.

OIIK-2

IIcuxosorust ynpasiieHHs
Hcropust 1 METOA0IOTUS HAYKU

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

4. OFBEM JJUCHUIIJIUHBI U BUJIbl YYEBHOM PABOTbBI

O06miass  TPyIOEMKOCTh

JUCIUILINHBI

«OCHOBBI

MUKPOCUCTEMHON TEXHUKW» COCTABIISICT 5 3aYETHBIX CIMHHUIL.
Tabnuya 4.1. Buowl yueonoti pabomst no nepuooam oceoerus OIl BO ona O9YHOUH

dopmbl 00yuenus

MMPUMCHCHH A

HAHOTEXHOJIOTUHA U

. BCETO, CemecTp(-b1)
Buj yuyeoHoii pa6oTni A 1 5 3 Z

Konmaxmnas paboma, ax.u. o4 54
Jlexiu (JIK) 18 18
Jlabopartopusie padboTs! (JIP) - -
[pakTrueckue/cemuHapckue 3austus (C3) 36 36
Camocmosimenvras paboma 00yuaowuxcs, ax.u. 99 99
Konumponw (sx3amen/3auem ¢ oyeHkoll), ax.u. 27 27
OO0urasi TPy10€eMKOCTb TMCUMILIUHBI a4 180 180

3a4.e/l. 5 5




5. COAEP)KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniumvl (MOOYJs) No 8UOAM Y4eOHOU padbomul

HaunMmenoBanue pazgesa Bup yyeoOnoii
Conep:xanue pasaesa (TeMbl) %
AUCTIUTLIHHBI padoThI
Tewma 1.1. IlonsaTus sHanotexHonoruil. Uctopus
BO3HMKHOBEHUS HAHOTEXHOJIOTHHA. Pa3mepHbie 3G heKTHI, K. C3
XapaKkTepHbIe 0COOCHHOCTH U CBOHCTBA HAHOYACTHII. ’
Pa3znen 1. OcHoBel TeXHOJIOTUN «CBEPXY-BHU3Y» U «CHHU3Y-BEPX)».
HAHOTEXHOJIOTUN U
. Tewma 1.2. Knaccugukanus HanomatepuanoB. O030p
MUKPOCHCTEMHON TEXHUKH
HaHOMATEPHUATIOB U HAHOCTPYKTYP (YIiIepOoIHbBIE K. C3
HAaHOTPYOKH, QyJIEepeHbI, KBAHTOBBIE TOYKH, ’
HaHOpa3MepHBIE TETEPOCTPYKTYPHI U AP.).
Tema 2.1. Hanomatepuaisl A aapecHON TOCTaBKH K. C3
JIEKapCTB. i
Pazgen 2. Ilpumenenune P
. Tema 2.2. IlepcieKTHUBBI IPUMEHEHHS PE30HAHCHO-
HAHOTEXHOJIOTHM 1 p JIK, C3
o TyHHenbHbIX nuonoB. Hanéxuocts PT/I.
MHUKPOCHUCTEMHOU TEXHUKHU
Tewma 2.3. IIpo3payuHble TPOBOASAIINAE CTPYKTYPHI 1K, C3
MIOKPBITHUS. ’
Tema 3.1. Knaccudukaiiys METOI0B JUArHOCTUKU U
KOHTpPOJIsl. AHANM3 pa3MepoB, GOPMBI U YAEITbHOU JIK, C3
Paznen 3. Metoast P P POB, hop Y ’
MTOBEPXHOCTH HAHOYACTHIL.
HCCIICTIOBAHMA M IHATHOCTHKH Tema 3.2. ITpuHuuIs! paboThl CKAHUPYIOIINX 30HI0BBIX
B HAaHOTEXHOJIOTUIX U < 1P p Py JIK, C3
N MHUKPOCKOIIOB.
MHUKPOCUCTEMHOU TEXHUKE <
Tema 3.3. BzaumMoeicTBUE 3JIEKTPOHHOTO MTy4Ka C K. C3
o0pasiom. CrieKTpalbHBIYA aHAJTN3 HAHOMATePHAJIOB. ’

6. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. Mamepuanvno-mexuuyeckoe obecneyerue OUCYUNIUHDL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepHaJIbl 1J151 OCBOCHHSA
AUCHUILINHBI
(pu HEOOXOMMOCTH)

JlexnimoHnHas

Aynutopus AJsl NIPOBEICHUS 3aHATUH JIEKLIMOHHOTO
THIIA, OCHAalI€HHaA KOMIIJIEKTOM
CTHEeIHAN3UPOBAHHON Mebenu; JocKor (IKpaHoM) U
TEXHUYECKUMHU CpeAcTBaMH MyJbTHMEANA
MpEe3eHTalUH.

CemuHapckas

AynuTtopus A IPOBEACHNS 3aHATUH CEMUHAPCKOTO
THIA, TPYHIIIOBBIX u MHAUBHUIYaTbHBIX
KOHCYJIbTaIlH, TEKYILEro KOHTPOJIS u
MIPOMEXKYTOYHOU aTTecTaIum, OCHAILlEHHas
KOMIUIEKTOM  CIEIHaTU3UPOBaHHOW MeOenn u
TEXHUYECKUMU CpeJICTBaMH MyJIETUMEIHA
MIpEe3EHTALNHN.

KomnerorepHslit
KJ1acc

KomnbroTepHBI Klacc JUisi MPOBEJEHUS 3aHSITHM,
TPYIIOBBIX W HWHIWBHIYAIBHBIX KOHCYJIHTAIIHM,
TEKYILEro KOHTPOJISI U POMEXKYTOUHOHN aTTecTaluu,
OCHAIICHHAs TIEPCOHAILHBIMA KOMIbIOTEpaMU (B
KOJMYECTBE _ MT.), JOCKOH (dKpaHoM) |
TEXHUYCCKUMHU cpeAcTBaMu MyJbTUMEANA
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Tun ayauropuu OcHamenue ayiuropuu

Crnenmnanu3npoBaHHOe
yueOHoe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl 1J151 0CBOEHHS
AUCHUTLTUHBI
(Ipr HEOOXOTUMOCTH)

Mpe3eHTalUM.

st oOyuaromuxcs  (MOXET  HCIOJNB30BAThCA IS
CaMOCTOSTENIbHON | IpOBeIeHUs CEMUHAPCKUX 3aHATHH "
paboThI KOHCYJIbTAIIHH ), OCHAIIleHHAS KOMIUTIEKTOM
o0y4Jaromuxcs CTHENHATN3UPOBAHHOW MeOEIH M KOMITBIOTEpaMH C

Aynutopuss AN CaMOCTOSITENBHOW — pabOTHI

noctynom B DUOC.

* - ayMTOpHs [JIs CAMOCTOSATEILHOM paboThl o0yuaromuxcs ykasbiaercs OBA3ATEJILHO!

7. YAEBHO-METOIJUYECKOE W HWH®OPMALIMWOHHOE OBECIEYEHHUE

JUCHUIINHBI

OcHosHnas tumepamypa:

1.

2.

Hanorexnonoruu B anextponuke : MoHorpadus. Bemm. 3 / Ilox pen. FO.A. Yamnsiruxa. -
M. : Texnocdepa, 2015. - 480 c. : mi. - ISBN 978-5-94836-422-3 : 0.00.

TexHoNOorus: KOHCTPYKIMOHHBIX MaTepraaoB. HaHOTEXHOIOTHY | Y4EeOHHK /Jisl BY30B /
B.A. Poros. - 2-¢ m31., nepepab. u gor. - M. : FOpaiir, 2017. - 190 c. : wr. - (ABTOpCKuUit
yuebnuk). - ISBN 978-5-534-00528-8 : 399.00.

HanomarepuanoBenenue : yueoHoe nocobue / [1.A. Butsss, H.A. CBugyHoBuu. -
Munck : Beimmiimas mkoia, 2015. - 511 c. : uin. - ISBN 978-985-06-2356-0 : 0.00.
N30pannsie Tpyasl. Hanorexnonoruu : Monorpadus / XK. Andépos. - M. : ]|
"Marwuctp-Ilpecc", 2013. - 272 c. - ISBN 978-5-89317-229-4 : 0.00.

BBenenne B Matepuanibl 1 METObI HAHOTEXHOJIOTHH | Y4€OHO-METOINYECKUN KOMIUIEKC
/ A.I'. AnexceeHko. - DIEKTpOHHBIE TEKCTOBBIC JaHHbIe. - M. : U3a-Bo PYIH, 2013. -
151 c. - ISBN 978-5-209-05036-0 : 214.07.

[Tpumenenne nHPpakpacHOI CIEKTPOCKOMUYECKOMN IUTUIICOMETPHH B HAHOWHKEHEPUHU:
moHorpadus / M.O. Makees, C.A. Memkos, FO.A. MBanos. — Mocksa: PY/IH, 2018. —
144 c.

MupouoB B.JI. OcHOBBI CKaHUPYIOIIEH 30H0BOM MUKPOCKONTUU: Y4eOHOe mocobue
JUTSL CTYICHTOB cTapiux KypcoB / UHCTUTYT dusuku mukpoctpyktyp PAH. Hukawmit
Hogsropon, 2004. 114 c.

Jlononnumenvuas numepamypa:

AKTyasbHbIE TPOOIEMBbI COBPEMEHHON HAHOTEXHOJIOTUH : y4eOHO-METOANYECKHI
komrutiekc / I'.I'. Manuaenkuii. - DeKTpOHHBIE TEKCTOBBIC JaHHBIE. - M. : 31-Bo
PYJIH, 2013. - 168 c. - ISBN 978-5-209-05034-6 : 230.62.

TexHonorus TOHKUX IJIEHOK U MOKpBITUI: yueOHoe nocobue / JI. H. Mackaesa, E. A.
®denopona, B. @. Mapkos ; oz obuieit penakuueii JI. H. MackaeBoit ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoit deneparuu, Y pansckuil GpenepanbHblii
yHuBepcutet umenu nepsoro [Ipesunenta Poccun b.H. Ensiiuna. — ExarepunOypr :
NznatensctBo Ypanbckoro ynusepcuteta, 2019. — 236 c¢. — ISBN 978-5-7996-2560-3
Ornrtrueckasi CHEKTPOCKOIHUSI OOBEMHBIX MOJYIPOBOJHUKOB U HAHOCTPYKTYP : yueOHOe
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nocobue / B.b. Tumodees. - Dnekrponnslie TekcToBbie gannbie. - CI16. : Jlans, 2015. -
512 c. : un. - (YueOnuku a1 By3oB. CrienmanipbHas nuteparypa). - ISBN 978-5-8114-
1745-2.

4. VccnmenoBaHue MOBEPXHOCTH METOI0M O3Ke-CIEKTPOCKOIHH : METOAMYCCKHE YKa3aHUs
K JabopaTtopHoii paboTe no Kypcy "MeToasl AMarHocTUKU B HaHOTeXHOosorusx" / M.O.
Makees, C.A. Memkos, FO.A. UBanog, H.B. ®enopkora. - Mocksa : PYJIH, 2020. - 71
c.:ui. - ISBN 978-5-209-10512-1 : 282.65.

5. B.A. lBen, E.B. CnecusiieB. DmuncoMerpus. YueOHO-METOAUYECKOE MTOCOOHE K
nabopaTopHbIM paboTtam. / HoBocubupck, nznarensctso HI'Y, 2013. 87 c.

6. BzaumoneiicTBue aneKTpoHHOTO Iyuka ¢ oopasznom. ®TU um. A.®. Nodde. 2010.
http://phys.spbau.ru/files/EIBeamint_v.n1.0_1.pdf

Pecypcwr ungopmayuonno-menexommynuxayuonnot cemu « Mfumepremy:

1. 5bC PYIH u croponnue ObC, K KOTOPBIM CTYJIE€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

DIEeKTPOHHO-OMOIMOTETHAS cucTema PYIH - 9bC PYJIH
http://lib.rudn.ru/MegaPro/Web

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

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

- OBC «KoncynbranT cTyaeHTay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpoutkuit MOCT»

2. ba3bl TaHHBIX U MOUCKOBBIE CUCTEMBI:

- JJIEKTPOHHBIM (QOHA TNPaBOBOM M HOPMATHUBHO-TEXHUYECKOM JTOKyMEHTALMU
http://docs.cntd.ru/

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

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

- pedbeparuBHas 6a3a nanabpix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHI] - nanumonanpHas Oubnuorpaduueckas 6a3za NTaHHBIX HAYYHOTO ITUTHPOBAHMUS
https://elibrary.ru/authors.asp

Yuebno-memoouueckue mamepuanvl 0158 CAMOCMOAMENbHOU pabomvl 00YYAOUWUXC NPU
0C8OEHUU OUCYUNTUHBL/MOOYIA*:
I. Kypc nexumit no pucuumiamHe «OCHOBBI TPUMEHEHUS HAHOTEXHOJOTHH U
MHUKPOCUCTEMHON TEXHUKW.

* - Bce y‘Ie6HO-M6TO}1PI‘-IeCKHe Marcpuajbl I CaMOCTOSATCIILHOU pa6OTI:I 06yqa}0mnxc>1

pa3MemaTcsl B COOTBETCTBUH C ICHCTBYIONUM MOPSIKOM Ha cTpanuiie quciuiumasl B TYUC!

8. OHEHOYHBIE MATEPHUAJIbI W BAJUIBHO-PEUTHHIOBAS CUCTEMA
O EHUBAHUA YPOBHA COOPMUPOBAHHOCTH KOMIIETEHIIMHU 18 (0
JUCIUIIVIMHE

OneHOYHBIE MaTepHaibl W OaJUTbHO-PEHUTUHTOBAsT CHUCTEMa™ OIIEHMBAHHUS ypPOBHS
c(hOpMHUPOBAHHOCTH KOMITETEHITUH (4aCTH KOMIETECHIIMI) 10 UTOTaM OCBOSHUS JTUCIIUILTAHBI
«OCHOBBI TIPUMEHEHUS] HAHOTEXHOJOTMM M MHUKPOCUCTEMHOW TEXHUKH» MPEICTABICHBI B
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[Tpunoxxennu Kk HacTose Pabodeit mporpamMme AUCIUILTAHBL.
* - OM u BPC dpopmupyroTcst Ha OCHOBaHUM TPEOOBAaHUIT COOTBETCTBYIOIIETO JIOKAIBHOIO HOPMATHBHOTO aKTa
PYH.
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