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1. IIEJIb OCBOEHUSA JUCHUIITIMHBI

Ilenpro ocBoeHuss aucUUIIUHBI «OCHOBBI NPUMEHEHUS HAHOTEXHOJOTHUH MU
MUKPOCUCTEMHON TEXHUKH» SBJSAETCS IIOJYyYEHUE 3HAHWM, YMEHMI, HaBBIKOB M OIIbITa
NESATENBHOCTU B 00JaCTH HAHOTEXHOJIOTUH M MUKPOCUCTEMHON TEXHUKH, XapaKTEPU3YIOIINX
sTanbl (OPMHUPOBAHUS KOMIIETEHUMH U O0OECIEUMBAIOIIUX JIOCTH)KEHHE IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHOI IPOTrPaMMBI.

N3ydyenne nucuumimHbel «OCHOBBI IPUMEHEHHS] HAHOTEXHOJOTUNH U MUKPOCHCTEMHOM
TEXHUKW» MpPEAyCMaTpUBAET NPUOOPETEHUE 3HAHUW O NPUMEHEHHUSIX HAHOTEXHOJOTHWA U
MHUKPOCUCTEMHON TEXHMKH B Pa3jIMYHBIX 00JAcCTSIX HAyKH U TeXHUKHU. [IpemycmarpuBaetcs
U3y4CHHE HAHOMATE€pUAJIOB W HAHOCTPYKTYp, MAaTepUajgoB MU YCTPOMCTB HAHO- H
MUKpPOCHUCTEMHOM TEXHUKH, NPHUOOPOB M YCTPOMCTB HAa HX OCHOBE, HAHOTEXHOJIOTMH H
METOJ0B HAHOIMATHOCTHUKH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoenre AUCHUTUIMHBI «OCHOBBI MMPUMEHEHUSI HAHOTEXHOJOTMH U MUKPOCUCTEMHOMN
TEXHUKH» HaAIpaBICcHO Ha (GOPMUPOBAHNE Y 00YUYAIOIINXCS CICAYIOMMNX KOMIETEHIINN (4acTh
KOMIIETCHITHH ):

Tabnuya 2.1. Ilepeuenvb kKomnemeHyui, Gopmupyemvlx y o00y4arOWuxcs npu O0C80eHUU

OUCYUNTIUHBL (DE3)IbMAMbl 0C80EHUSL OUCYUNIUHDL)

NuaukaTopbl JOCTHKEHUS KOMIIETEHLIMHI
Mugp Komnerenuust A PRI A o
(B paMKax TaHHOW AMCUIUIUIAHEI)
YK-3.1. [loHnmMaeT posib pyKOBOAUTENS KOMAH/IbI, U 3HAET, KaK
Crioco0OeH OpraH1U30BBIBATh U BbIPA0OTaTh OCHOBHBIC CTPATErHH, JJIs JOCTHIKECHUS
PYKOBOJIHUTH pabOTOI KOMAH/IbI, |[IOCTABJIEHHBIX Lieseil
VK-3 BEIpa0aThIBasi KOMaHTHYTO VK-3.2. I[Tonnmaetr 0cOOEHHOCTH MOBEAECHUS JIIOAEN B KOMaH/E,
CTPATETHIO JUIS JOCTHKEHUS C KOTOpo# paboTaer
MTOCTaBJICHHOH LIEJIH. VYK-3.3. YMmeer apeKTHBHO B3aUMOJICHCTBOBATH C YJICHAMH
KOMAaH/IGI, I JOCTHYKEHHUS TOCTABJIEHHEIX IEJIeH
Crioco0eH: YK-7.1. 3HaeT OCHOBHBIE ITU(PPOBHIE TEXHOJIIOTUH, METOIBI
WCKaTh HYXKHBbIE UCTOYHHUKH orcKa, 00paboTKH, aHANH3a, XPaHEHHS U TIPECTaBICHUS
nH(GOPMAIUH U JaHHBIE, nH(pOPMAITUH, IPUMECHSICMbIC B COBPEMEHHBIX YCIOBHUSIX
BOCIPUHUMATh, aHAIM3UPOBATh, |IIM(PPOBOI SKOHOMUKH
3alOMHUHATH U TIepe1aBaTh
nHopMaIHio ¢
(popman YK-7.2. YMeeT uckatb Hy)KHbIE HCTOUHUKH HH(POPMALIUH U
WCTIOJB30BaHKEM ITH(POBBIX
JaHHbBIC, BOCIIPUHUMATh, aHAIM3UPOBATh, 3aAIOMHHATH U
CPEJICTB, & TAKXKE C TIOMOIILI0
repenaBaTh HHPOPMAILIHIO C UCIIOIb30BAHUEM ITUPPOBBIX
AITOPUTMOB TIPH padoTe ¢
CPEJICTB, a TAKXKE C TIOMOIIBIO aJrTOPUTMOB ITpH paboTe ¢
YK-7 IIOJIy4YEHHBIMH U3 Pa3JIMYHbBIX
MTOJTy9€HHBIMU U3 PA3JIMYHBIX UCTOYHUKOB JJAHHBIMHU
HCTOYHUKOB JaHHBIMH C LEILIO
3((HEeKTUBHOTO HCIIOIb30BaHUS
MOJIyYE€HHOU UH(pOPMALIMH IS
EIIEHNS 3a/1a4;
p AT VYK-7.3. Bnageer coBpeMeHHBIMU IIU(DPOBLIMU TEXHOJIOTHSIMH,
MPOBOJIUTH OLIEHKY HH(OpMaIuy,
METOJaMH OIICHKH HH(POPMAITHH, €€ TOCTOBEPHOCTH,
€€ JOCTOBEPHOCTh, CTPOUTH N
ITOCTPOCHUS JIOTHYECKUX YMO3aKIIOUYCHUI HAa OCHOBaHUU
JIOTHYECKHUE YMO3AKITIOUEHHUS Ha
MOCTYHAIOIINX MH(POPMALIUU ¥ TaHHBIX
OCHOBaHUH MMOCTYIAIOIINX
nHGOpMAIH U JaHHBIX.
OIK-1 Crioco0eH CTaBUTh U pelIaTh OIIK-1.1. 3HaeT OCHOBHEBIE 3aKOHBI, ITOJ0KEHNUS ¥ METOJIBI B
WHXEHEPHBIC U HAYYHO- 00J1aCTH €CTECTBCHHBIX HAYK I MATEMATHKH
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I/IﬂmeaTole JAOCTHKCHHUHA KOMIICTCHIIMH

Mudp Komnerenums N
(B paMKax TaHHOHN NUCIMILINHEI)

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

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

€CTECTBEHHOHAYYHBIX U OIIK-1.3. Bnageetr M”HCTpyMEHTaMH aHAIHM3a U PEIICHHUS
MaTeMaTHYECKUX MOJIEIIeH WHXCHEPHBIX W HAyYHO-TEXHUIECKHX 3a7ad B 00IacTH

HAHOTEXHOJIOTHUH U MHKpOCHCTCMHOﬁ TCXHUKHU 1 HOBBIX
MCKIUCHUTIIIMHAPHBIX HaHpaBJIeHI/Ifl

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

Crioco0eH ympaBisiTh
npodeCcCHOHaTFHON 1 HHOM
OIlIK-2 JIeATETLHOCTHIO HA OCHOBE

OIIK-2.2. YMeeT ynpaBisiTh HAy4YHO-UCCIIEOBATEIbCKOM
JIESTEILHOCTHIO HA OCHOBE MPUMEHEHHUSI 3HAHUHN MPOEKTHOTO U
(hMHAHCOBOTO MEHEKMEHTA

IIPUMEHEHUS 3HAHUH [TPOEKTHOTO

OIIK-2.3. Peanu3yeT U COBEPIIECHCTBYET METOBI PELICHUS
1 (PMHAHCOBOI'O MEHEPKMEHTA.

MIPUKJIAHBIX 3a/1a4 B 00J1aCTH TPOECCUOHAITBHOM
JIeSITEIbHOCTH

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Jucuunnuaa «OCHOBbI NPUMEHEHUSI HAHOTEXHOJIOTMH M MHUKPOCHUCTEMHOM TEXHUKHW)
OTHOCHUTCS K 00s13aTenbHoi yactd Ooka b1 OI1 BO.

B pamkax OIl BO oOyuatomuecs Takke€ OCBAaWBAIOT JPyTHe AUCIUILIIUHBI W/ WU
MPaKTUKH, CIOCOOCTBYIOIINE JOCTIDKCHHMIO 3allJIAHUPOBAHHBIX PE3YyJIbTATOB OCBOCHHS
JACTUITUHBI « OCHOBBI MPUMEHEHUSI HAHOTEXHOJIOTUA U MUKPOCUCTEMHOU TEXHUKMY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyouux 00CMUICEHUO
3anaaHUpPOBAHHBIX Pe3YIbMamos8 0C80eHUS OUCYUNTIUNBL

IIpenmecrByiomue Iocaenywommue
Hludg HanMenonanne uncgnl:mnﬂm/yMol;l JIH )mcuunﬂHI}lI}l:l/;auoz] JIH
P KOMIIeTeHIIHH . you, 5 o,
NPaKTUKH NPaKTUKHA
Crocoben

OpPraHU30BbIBATh U
PYKOBOIHUTH paboTO#
VK-3 KOMaH Ibl, BRIpa0aThIBast
KOMAaHJTHYIO CTPATETHIO
JUIST TOCTHIKEHUSI
MMOCTABJICHHOM I[CNH.

TexHonOrNYecKkas NpakTUKa
IIpenaumuiomHas npaxkTUKa

Criocoben:

WCKaTh HYXHBIC
WCTOYHUKHU MH(DOpMAIIHU 1
JaHHBIE, BOCIPUHUMATD,
aHaJIM3UPOBATH,
3allOMUHATH U MepeaBaTh
nHPOPMALHIO C
HCTOJIb30BaHHEM
M(POBBIX CPEICTB, a
TaKXKe C TIOMOIIBIO
JITOPUTMOB TIpHU padoTe ¢
MOJTyYEHHBIMH W3
Pa3NIUYHBIX UCTOYHUKOB
JAHHBIMU C LEBI0

TexHoorny NporpaMMHpOBAHNUS
[IpakTHKyM MpuMeHEHus
reonH()OPMAIIMOHHBIX CUCTEM
TexHomornyeckas mpaxkTHUKa
[IpennunuomHas npakTHKa
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Hudp

HaunMmeHoBaHHe
KOMIIeTeHIMH

IIpeamecTByromue
AUCUUIVIHHBI/ MOYJIH,
NPaAKTUKH*

IMocaenyrommue
JAUCHUTTHHBI/MOTYJIH,
NPaKTUKH®

3¢ PEKTHBHOTO
UCIIOJIb30BAHUS
MOJTy4YeHHOU HH(pOPMAIIUU
JUISL peLICHUS 3a/1a4;
HPOBOJIUTH OLICHKY
nH(popMaIuu, ee
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKHUE
YMO3aKJIIOUYCHHUS Ha
OCHOBaHHUH MOCTYIAIOIINX
uH(opMaLUK U TaAHHBIX.

OIlK-1

CriocoO€eH CTaBUTh U
pemaTs MHKEHEPHBIE U
Hay‘IHO-TCXHI/I‘ICCKHC
3aJa44 B 00J1aCTH
HAHOTEXHOJIOTHH 1
MHKPOCUCTEMHOMN TEXHUKH
1 HOBBIX
MEXTHCITUTUTHHAPHBIX
HaHpaBHCHI/IHX Ha OCHOBC
CCTCCTBGHHOHay‘-IHI)IX nu
MaTeMaTHIECKUX MOACICH

Marepuanbl HAaHOCTPYKTYPHBIX
YCTaHOBOK
HayuHo-uccnenoBarenbckas
pabota

TexHOIOTHYECKAs TPAKTHKA

OIIK-2

CriocobeH ynpaBisTh
podecCuoHaIbHOMN U
MHOM JIeATEJIHbHOCTHIO Ha
OCHOBE IPUMEHEHUS
3HaHUMI POEKTHOIO U
(uHAHCOBOTO
MEHEDKMEHTA.

I/ICTOpI/ISI " METOJ0JIOTUA HAYKHN

* - 3aMONIHACTCS B COOTBETCTBUH ¢ MaTpuueit kommnereniuii u CYII OII BO

4. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

O061as

TPYIOEMKOCTh

JUCHUITIINHBI

«OCHOBBI

MUKPOCUCTEMHON TEXHUKW» COCTABIISICT 5 3a4ETHBIX CIMHHUIL.
Tabnuya 4.1. Buow yuebnoii pabomst no nepuooam oceoenuss OIl BO ona OHYHOH
dopmbl 00yuenus

IIPUMCHCHUA

HAHOTEXHOJOTUH U

Bup yueoHoii padoThI B(;IEE‘O’ 1 Ceéw eCTp(;’I) 4
Koumaxmnas paboma, ax.u. 54 54
Jexru (JIK) 18 18
Jlaboparopusbie pabotsl (JIP) - -
[MpakTrueckue/cemuHapckue 3austus (C3) 36 36
CamocmosmenvHas paboma 00yuaruuxcs, ax.u. 99 99
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 27 27
aK.d. 180 180
OO0masi Tpy10eMKOCTh M CUMILIHHBI
3a4.el. 5 5




5. COAEP KAHME JUCHUITVIMHBI

Tabauya 5.1. Codeporcanue oucyuniutvl (Mo0YJis) no 8UOAM y4eOHou padbomol

HaumeHnoBaHue pa3jeiia

Conep:xanue pasgesa (TeMbl)

Bup yyeoOnoii

JTUCIUIIIINHBI padoThI*
Tewma 1.1. IlonsaTus sHanotexHomnoruil. Uctopus
BO3HHKHOBEHUS HAHOTEXHOJIOTHHA. Pa3mepHbie 3G heKTHI, K. C3
XapaKkTepHbIe 0COOSHHOCTH U CBOHCTBA HAHOYACTHII. ’
Pazgen 1. OcHOBEI TeXHOJIOTHU «CBEPXY-BHH3» U «CHU3Y-BEPX)».
HAHOTEXHOJIOTUN U
. Tema 1.2. Knaccugukanus HanomatepuanoB. O030p
MUKPOCHCTEMHON TEXHUKH
HAaHOMAaTEPHAJIOB U HAHOCTPYKTYP (YTICPOIHBIC K. C3
HaHOTPYOKH, QyIIepeHbl, KBAHTOBBIE TOYKH, ’
HaHOpa3MepHBIE TETEPOCTPYKTYPHI H AP.).
Tema 2.1. HanomaTtepuaisl A aapecHON JOCTaBKH K. C3
JIEKapCTB. ’
Pazpen 2. IlpumeneHue P
. Tema 2.2. IlepcieKTHUBBI IPUMEHEHHS PE30HAHCHO-
HAHOTEXHOJIOTHM U p JIK, C3
o TyHHenbHBIX auonoB. Hanéxunocte PT/I.
MHUKPOCUCTEMHOU TEXHUKH
Tewma 2.3. IIpo3payuHble TPOBOIAIINAE CTPYKTYPHI 1K, C3
MIOKPBITHUS. ’
Tema 3.1. Knaccudukaiius METOA0B JUATHOCTUKU U
KOHTpPOJIsl. AHANM3 pa3MepoB, GOPMBI U YIEIbHOU JIK, C3
Paznen 3. Metons! P P POB, hop y ’
MTOBEPXHOCTH HAHOYACTHIL.
HCCIICIOBAHIA H IMATHOCTHEM Tema 3.2. [TpuHIUIIEI PA0OOTHI CKAHUPYIOIIUX 30HIOBBIX
B HAaHOTEXHOJIOTUIX H < 1P p Py JIK, C3
N MHUKPOCKOIIOB.
MHUKPOCHCTEMHON TEXHUKE "
Tema 3.3. BzaumMoaeiCcTBUE 3JIEKTPOHHOTO ITyYKa C K. C3
2

00pasnoM. CrieKTpaJIbHbIN aHaJIN3 HAHOMATEPHAJIOB.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tabauya 6.1. Mamepuanvno-mexuuueckoe obecneyerue OUCYUNIUHDL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Cnenunanu3npoBaHHOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepuaIbl 1JI1 OCBOEHHUS
AUCHUILINHBI
(Ipr HEOOXOTUMOCTH)

JlexnimoHnHas

Aynuropust Al IPOBEACHUS 3aHATHH JIEKLIMOHHOTO
THIIA, OCHalICHHaA KOMIIJICKTOM
CTHECIMATN3UPOBAHHON Mebenn; NocKol (IKpaHoM) U
TEXHHUUYECKUMU CpeACTBaMHU MyJIbTUMEANA
MIPE3CHTALNM.

Cemunapckas

Aynuropus A IPOBENCHNS 3aHITUH CEMUHAPCKOTO
THUTIA, TPYIIOBBIX u WHIMBHTY ATbHBIX
KOHCYJIBTaIHH, TEKyILIEro KOHTPOJIS u
IIPOMEXKYTOYHOM aTTecTaIum, OCHAIlleHHas
KOMIUIEKTOM  CIIEIHATM3UPOBAHHON Mebenn u
TEXHUUYECKUMU CpeICcTBaMu MYJIbTUMEANA
MIPE3CHTALNM.

KoMnbrorepHsii
KJIaCC

KomnbroTepHbIil Kjlacc Uil MPOBEJEHUS 3aHSTHH,
TPYIIIOBBIX W WHIWBUAYIBHBIX KOHCYJIHTAIIHM,
TEKYILIEro KOHTPOJIA U MPOMEKYTOUHOM aTTeCTaluH,
OCHAIICHHAs TEPCOHAILHBIMA KOMIIBIOTEpaMHU (B
KOJMYECTBE _ IT.), JOCKOH (3KpaHOM) |
TEXHUYSCKUMU CpelCcTBaMHU MyJIbTUMEANA
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CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u

Tun aynuropun OcHameHue ayauTopun MATEPHAIISL I8 0CBOSHHSI
AUCUHMILINHBI
(pu HEOOXOMMOCTH)
Mpe3eHTalnM.

Jst oOydaromuxcss  (MOXKET  WCIONB30BAThCA IS
CaMOCTOATENIbHON | pOBeAEHHUS CEMUHAPCKUX 3aHATHN "
paboThI KOHCYJTBTaIui), OCHAIICHHAS KOMILJIEKTOM
00y4aoIMXCs CTHENHATN3UPOBAHHOW MeOEIH M KOMIBIOTEpaMH C

Aynuropusi AN CaMOCTOSITETBHOW — paOOTHI

noctynom B OUOC.

* - ayqMTOpHs [JIs1 CAMOCTOSATEIBLHOM paboThl o0yuaromuxcs ykassiBaercs OBA3ATEJILHO!

7. YYHY EBHO-METOIUYECKOE 1 HWH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUTIIMHBI

OcHognas numepamypa:

1.

2.

Hanotexnonoruu B anextponuke : MoHorpagus. Bemm. 3 / Ilox pen. FO.A. Yamnsiruna. -
M. : Texnocdepa, 2015. - 480 c. : m. - ISBN 978-5-94836-422-3 : 0.00.

TexHoNOrus KOHCTPYKIMOHHBIX MaTepuasioB. HaHOTeXHONIOTUY | y4eOHUK NSl BY30B /
B.A. Poros. - 2-e u3a., nepepab. u gor. - M. : FOpaiit, 2017. - 190 c. : un. - (ABTOpCKUit
yaebnuk). - ISBN 978-5-534-00528-8 : 399.00.

Hanomarepuanoseaenue : yueobnoe nmocodue / [1.A. Butszs, H.A. CBugyHoBud. -
Munck : Beimimas mkoia, 2015. - 511 c. : . - ISBN 978-985-06-2356-0 : 0.00.
N30pannsie Tpyasl. Hanotexnonoruu : MoHorpagus / XK.M. Andépos. - M. : ]|
"Maructp-IIpecc", 2013. - 272 ¢. - ISBN 978-5-89317-229-4 : 0.00.

BBenenue B MaTtepuaibl 1 METO/Ibl HAHOTEXHOJIOTHH : yUeOHO-METOAMYECKUN KOMILJIEKC
/ A.I'. AnekceeHko. - DJIEKTpOHHBIE TEKCTOBBIC JaHHbIe. - M. : 3a-B0 PYJIH, 2013. -
151 c. - ISBN 978-5-209-05036-0 : 214.07.

[Tpumenenne nHPpPaKpacHON CIEKTPOCKOMUYECKOM JUTUIICOMETPUH B HAHOUHKEHEPUHU:
moHorpadus / M.O. Makees, C.A. Memikos, FO.A. MBanos. — Mocksa: PY/IH, 2018. —
144 c.

Muponos B.JI. OcHOBBI ckaHUpYIOLIEH 30HA0BOM MUKpPOCKONHH: YueOHOe mocodue

JUTSL CTYIGHTOB CTapimux KypcoB / UHCTUTYT dusuku mukpoctpyktyp PAH. Huxawmit
Hogsropon, 2004. 114 c.

Jlonoanumenvrnaa rumepamypa:

AKTyasbHbIE TPOOIEMBbI COBPEMEHHON HAHOTEXHOJIOTUH : y4eOHO-METOANYECKHIt
koMmruiekc / I'.I'. Manunenkuii. - DeKTpOHHbIE TEKCTOBBIE JaHHKIE. - M. : U3a-BO
PYJIH, 2013. - 168 c. - ISBN 978-5-209-05034-6 : 230.62.

TexHONMOTUs TOHKUX IJICHOK U MOKPHITUI: yuebHoe nmocobue / JI. H. Mackaesa, E. A.
®denopona, B. ®. Mapkos ; oz obmieit pexakuueit JI. H. Mackaesoit ; MuHuctepcTBo
oOpa3oBaHnus u Hayku Poccuiickoii @enepannu, Y panbckuil penepaibHbIi
yHuBepcuteT umenu nepsoro [Ipesunenta Poccun b.H. Ensiinna. — ExarepunOypr :
N3narenbctBO Ypansckoro yHuBepcuteta, 2019. — 236 ¢. — ISBN 978-5-7996-2560-3
OnTuyeckasi CHEKTPOCKOINHUS 0O0bEMHBIX MMOIYITPOBOJHUKOB U HAHOCTPYKTYD : yueOHOe
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nocobue / B.b. Tumodees. - Dnekrponnsie TekcToBbie gannbie. - CI16. : Jlans, 2015. -
512 c. : un. - (YueOnuku ans By3oB. CriennanbHas aureparypa). - ISBN 978-5-8114-
1745-2.

4. HccnenoBaHue OBEPXHOCTH METOIOM Oe-CIIEKTPOCKOIHH | METOIUICCKHE YKa3aHUS
K JabopatopHoii paboTe no Kypcy "MeToasl AMarHoCTUKY B HaHOTeXHosorusx" / M.O.
Makees, C.A. Memkos, FO.A. UBanos, H.B. ®enopkona. - Mocksa : PYJIH, 2020. - 71
c.:mm - ISBN 978-5-209-10512-1 : 282.65.

5. B.A. lBen, E.B. Cnecusiies. DimuncoMerpus. Y 4eOHO-METOANUECKOE TTOCOOHUE K
naboparopubsiM paboTtam. / HoBocubupck, nznarenscrso HI'Y, 2013. 87 c.

6. BzaumosneiicTBue aneKTpoHHOTO mMyuka ¢ oopasnom. ®TU nm. A.®. Uodde. 2010.
http://phys.spbau.ru/files/EIBeamint_v.n1.0_1.pdf

Pecypcwr ungpopmayuonno-menexommynukayuonnoi cemu « Mnmepnemy:

1. 5bC PYIH n croponnue ObC, K KOTOPBIM CTYJI€HTBl YHUBEPCHUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIOUYCHHBIX JJOTOBOPOB:

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

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

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

- OBC «KoncynbranT cTyaeaTay Www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- ObC «Tpounxuii MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI:

- JJEKTPOHHBIM (QOHA TNPaBOBOM M HOPMATHUBHO-TEXHUYECKOH JTOKyMEHTAIMH
http://docs.cntd.ru/

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

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

- pedepaTuBHast 6a3za manubix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHI] - nanumonansHas Oubnuorpaduueckast 6a3za JaHHBIX HAYYHOTO ITUTHPOBAHUS
https://elibrary.ru/authors.asp

Yuebno-memoouueckue mamepuanvl 01 CAMOCMOAMENbHOU pabombl 00yYAOWUXCS NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

I. Kypc nexkumii mno pucuuiuinHe «OCHOBBI TPUMEHEHHS HAHOTEXHOJIOTUH H
MUKPOCHCTEMHOU TEXHUKN.

* - Bce y‘le6H0-M€TO,Z[I/I'{eCKPIe Marepuajbl I CaMOCTOSITCIIbHOM pa6OTI)I O6y‘{aIOH_[I/IXCH

pa3MeIaroTCd B COOTBETCTBUU C ,Z[eflCTBy}OH.[PIM MMOPAAKOM Ha CTPAHULIC NTUCHUIIIIMHBI B TYUC!

8. OHEHOYHBIE MATEPUAJIBI M BAJUIBHO-PEUTHHIOBAS CUCTEMA
O EHUBAHUA YPOBHS COOPMUPOBAHHOCTH KOMIIETEHIIMHU o
JUCIHUIIVIMHE

OneHouynble MaTepuaiabl H  OaUIbHO-pEHTHHrOBas CHUCTeMa® OICHMBAaHUS YPOBHSA
c(OpMUPOBAHHOCTH KOMITETCHIIMN (YaCTH KOMITETEHIIUN) 110 UTOraM OCBOEHUS TUCIUILTAHBI
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«OcHOBBI IMPUMCHCHH A HAHOTEXHOJIOTUM U MHKpOCHCTCMHOﬁ TCXHUKW» MPCACTABIICHBI B

[Ipunoxxenuu k HacTosiel Pabouei mporpaMme AUCIUTUTMHBL.
* - OM u BPC dopmupyroTcst Ha OCHOBaHUH TPEOOBaHUIT COOTBETCTBYIOIIETO JIOKATFHOTO HOPMAaTHBHOTO aKTa
PY]IH.
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