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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnuHa «OCHOBbI TNPUMEHEHUS HAHOTEXHOJOTHMM M MHKPOCHCTEMHOW TEXHHUKH
BXOJUT B IMporpammy maructpatypbl «HoBble Marepuanbl M TEXHOJOTHHU ONTO-, HAHO- U
MHKPORJIEKTPOHUKU» 110 HanpaBieHuto 28.04.01 «HaHOTeXHOIOTMU 1 MUKPOCUCTEMHAS TEXHUKA»
u wm3ydaercs B 1, 2 cemectpax | kypca. Jucuumnuny peanusyer basoBas kadempa
«HaHoTexHOIOrMH U MUKPOCHCTEMHAsl TEXHUKa». JIMCIMILIMHA COCTOUT U3 3 pa3fesioB U 22 TeM
Y HampaBJIeHAa Ha U3YYEHUE HAHOMATEPHUAJIOB U HAHOCTPYKTYp, MATEPUAJIOB U YCTPOUCTB HAHO- U
MHUKPOCHCTEMHOH TEXHUKH, IPUOOPOB U YCTPONCTB Ha MX OCHOBE, a TaKXKE OCHOB YyMpPaBICHUS

IIPOEKTaMHU B 00J1aCTH HAHOTEXHOJIOTUN M MUKPOCUCTEMHOMN TEXHUKHU.
Ilenbro OCBOCHMS OUCLMILIMHBI SBJISIETCS IOJIyY€HUE 3HAHWM, YMEHUI, HAaBBIKOB MU OIIBITA
JESITeIbHOCTH B OOJIACTH HAHOTEXHOJOTMH W MHUKPOCHUCTEMHOW TEXHHKH, XapaKTEPU3YIOIIMX

OTallbl

dbopMUpOBaHUS KOMIIETEHIMH U

O6eCHeLII/IBaIOH_[I/IX JOCTHIKCHHUE  INNIAaHHUPYEMBIX

Pe3yJIbTaTOB OCBOEHUS 00Pa30BaATEIbLHON TPOrPAMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne aucuuIUiiHbl «OCHOBBI TPUMEHEHUS HAHOTEXHOJOTUA W MHUKPOCHCTEMHOMU
TEXHUKW» HamNpaBlIeHO HAa (opMUPOBaHHE y OOYHYAIOMIUXCS CIEAYIOIUX KOMIETCHIMH (4acTH
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

Indp Kommereumust HNupukaTtopsl AOCTHHKEHUs KOMIETEHIHH
(B paMKax JaHHOMW NHUCUMUIUINHBI)
VYK-3.1 [Tonnmaet poiab pyKOBOJUTENST KOMAH/IbI, U 3HAET, Kak
CriocoOeH OpraHu30BbIBaTE M |BBIPAOOTaTh OCHOBHBIE CTPATETHH, AJIS TOCTHIKEHUS TTOCTABICHHBIX
PYKOBOJIUTH pabOTOM KOMaH/IbI, |IENIEIH;
YK-3 BbIpabaThIBasi KOMaHAHYIO YK-3.2 [TornmaeT 0co6eHHOCTH MOBEICHUS JII0JIei B KOMaHE, ¢
CTpaTeruIo JUIs JIOCTIKEHHST  |KOTOpOil paboTaerT;
MOCTaBJICHHON LIETN YK-3.3 Ymeer 3 peKTHBHO B3aMMOICHCTBOBATE C WICHAMU
KOMaH/Ibl, JUISl JIOCTH>KCHHMS TIOCTaBJICHHBIX IEJIeH;
Crnioco0eH ncKaTh HyKHbIE
WCTOYHHUKH HH(POPMAIIH U
JIaHHBIC, BOCIPUHAMATB,
aHaJIM3MpOBaTh, 3anoMuHaTh 1 |YK-7.1 3HaeT ocHOBHbIE IM(POBBIE TEXHOIOTHH, METOIbI TOUCKA,
nepenaBath HHPOPMAIIHIO C 00paboTky, aHaM3a, XPaHEeHUs! U IpeCTaBIeHIs HHHOPMALIUH,
UCIIONIb30BaHUEM LU(PPOBBIX  |[PUMEHSEMbIE B COBPEMEHHBIX YCIOBHUSX IU(PPOBOi SKOHOMHUKH;
CPEICTB, a Takke ¢ momonpio | YK-7.2 YMeeT uckate HyKHbIE HCTOYHUKH HH(DOPMAIH 1
ANTOPUTMOB IIpH paboTe C JTaHHbIE, BOCIIPHHUMATD, AHAJIM3UPOBATH, 3AIIOMHHATE U
VK-7 MTOJyYeHHBIMH U3 PA3IHYHBIX  |[IepeaaBaTh HH()OPMAIHIO C UCTIONB30BAaHHEM ITU(PPOBBIX CPEICTB,
MCTOYHHMKOB JJAHHBIMHU C LIEJIBI0  |a TaK)Ke C TOMOIIBIO aJITOPUTMOB IIPH PadOTE C MOJIYyYEHHBIMH 13
3¢ QEKTUBHOTO UCTIONB30BAHUS | PA3IMYHBIX HICTOYHUKOB JJAHHBIMH;
noxydeHHor napopmarmm 1t | YK-7.3 Bnageer coBpeMeHHBIMU IM(POBBIMU TEXHOJIOT USIMH,
peleHus 3ajay; NPOBOAUTh METOJIaMH OLIEHKH MH(OPMAIINH, €€ JOCTOBEPHOCTH, TOCTPOCHHUS
OLICHKY MH(pOpMaIHH, ee JIOTHYECKUX YMO3aK/IIOUEHUH Ha OCHOBAHUU MOCTYHAIOIIUX
JOCTOBEPHOCTb, CTPOUTH nH(OpMaLUK 1 TaHHBIX;
JIOTHYECKUE YMO3AKIIIOUEeHHUS Ha
OCHOBaHMH HOCTYMAIOIINX
nHGOPMAIIUHU M JAHHBIX
Crnoco6en craButh 1 pemath  |OIIK-1.1 3HaeT OCHOBHBIEC 3aKOHBI, TOJIOKESHHSI U METOJIHI B
HWH)KEHEPHBIE M HAyYHO- 00J1aCTH €CTECTBEHHBIX HAYK U MaTEMaTHKH;
TexHndeckue 3anaun B oomactu  |OITK-1.2 YMeeT BBIABIATh €CTECTBEHHO-HAYYHYIO CYIITHOCTh
OIIK-1 HAHOTEXHOJIOTUH 1 mpo0GJieM B 00J1aCTH HAHOTEXHOJIOTUH M MEKPOCUCTEMHON TEXHUKH
MUKPOCUCTEMHO! TEXHUKH U |M HOBBIX MEXJIUCLMUIUIMHAPHBIX HAMIPABICHUH, PyKOBOACTBYSICh
HOBBIX MEXIUCHUIUIMHAPHBIX ~ [3aKOHAMU U METOAAMU €CTECTBEHHBIX HAyK U MaTEeMaTHUKUY;
HaIpPaBJICHUSAX HA OCHOBE OIIK-1.3 Brageer MHCTpYMEHTaMU aHAJINU3a U PEIICHUs




Indp Kommereruust HuankaTtopsl uocnzmcvenml KOMIIeTeHIINHN
(B pamMKax JaHHOW JUCIHILIHHBI)
€CTECTBEHHOHAYUHBIX U WH)KCHEPHBIX M HAYYHO-TCXHUYCCKHX 3a]1a4 B 00JIACTH
MaTEeMaTHYECKUX MOJENeH HAaHOTEXHOJIOTUN U MUKPOCUCTEMHOMN TEXHUKU U HOBBIX
MEKTUCIUIUTMHAPHBIX HATPABIICHUN;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuummuaa «OCHOBBI TPUMEHEHUS HAHOTEXHOJIOTHH M MHKPOCHCTEMHOW TEXHHKH)
OTHOCHUTCS K oOs3aTenpHOM yactu Onoka 1 «Jlucuummunbel (Momaynn)» oOpa3oBaTeIbHOM
MIPOrPaMMBI BBICIIETO 0OPa30BaHHUS.

B pamkax o0pa3oBaTeNbHON MpPOTpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/WMIW  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIlUIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHHS TUCHUIIIUHBI « OCHOBBI IPUMEHEHUSI HAHOTEXHOJIOTUI
Y MUKPOCHUCTEMHOM TEXHHUKUY.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMOo8 0C80EHUS OUCYUNTIUHBI

IIpenmecTBylommue IHocnenyromue
JUCIHUITHHBI/MOYJIH, JUCIHUITHHBI/MOYJIH,
NPAKTUKH* NPaKTHKH*

HaumenoBanue

1
bp KOMIIETEeHIIHH

Crnoco0eH HCKaTh HyKHbIE
WCTOYHHUKH HH(POPMAIIH 1
JaHHBIC, BOCIPUHAMATH,
aHaIN3UPOBATh, 3AIIOMUHATH
U TiepeaBaTh NHHOPMALHIO
C MCIOJIb30BAHUEM
HU(POBBIX CPEACTB, a TAKKE
C TIIOMOIIBIO AITOPUTMOB
pu paboTe ¢ MOITy4eHHBIMU
U3 pa3InuHbIX UCTOYHHUKOB TexHosornyeckas MpakTHKa;
YK-7 JTAHHBIMU C 1IEJIbIO IIpenaunioMHas IpakTHKa;
3 PEeKTUBHOTO
UCTIONIb30BAHMS TIOTyYSeHHON
uH(pOpMAaLUK AJIsl pELIEHUS
3aj1a4; IPOBOIUTD OLICHKY
uHpOpMaIuH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKJIIOYeHHsI Ha
OCHOBaHHH TTOCTYTAOIIHX
nH(pOpMaLUK U TAaHHBIX

Croco0GeH OpraHn30BBIBAThH
U PYKOBOJHTH PaboTOMH
KOMaH/IbI, BhIpa0aThIBast

KOMAaHJTHYIO CTPATETHIO JUIs

JOCTIDKEHHUS [TOCTaBICHHON

LeIH

Texnonornueckas IIpaKTHUKa,

YK-3 IIpenuruioMHas NIpaKkTUKa,;

Crioco0eH CTaBUTh U
peliath HHXEHEPHBIE U
HAYYHO-TEXHUYECKHE

3aJaud B 00J1acTU HayuHo-uccrnenoBarensckas
OTK-1 HaHOTEXHOJOTHUH H pabora;
MHKPOCHCTEMHON TEXHUKH U TexHoJornyecKast MpaKkTHKa,
HOBBIX
MEK TUCIUTUTHHAPHBIX
HaIpaBJICHUSIX HA OCHOBE
€CTECTBEHHOHAYYHBIX U




IIpenmecTBylomme ITocnenxyrommue
HaumenoBanme pen yiom Ayromt
Hndpp JHCHUITHHBI/MOIYJIH, JHCHUITHHBI/MOYJIH,
KoMueTeHmH NpaKTHKA* NpaKTHKH*

MaTeMaTHYCCKUX MOJEIICH

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnerenuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « OCHOBBI IPUMEHEHHSI HAHOTEXHOJIOTUH M MEKPOCUCTEMHON TEXHUKU» COCTABIISET «6)» 3aUETHBIX CTUHUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.
Bun yueOHoii paGoThI BCETI'O, ak.u. 1 Cemecrp(-er) 5
Konumaxmmnas paboma, ax.u. 52 18 34
Jlexuuu (JIK) 35 18 17
JlaGopartopusie pabotsl (JIP) 0 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 17 0 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 119 45 74
Koumponw (sx3amen/3auem c oyenkou), ax.u. 45 9 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 216 72 144
3a4.el. 6 2 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
1.1 TToHsATHS HAHOTEXHOJIOTHI JIK, C3
1.2 Hcropust BOBHUKHOBEHHWSI HAHOTEXHOJIOTHI JIK, C3
13 Pa3smepusbie 3¢ deKTH, XapakTepHbIe 0COOCHHOCTH U 1K, C3
OCHOBBI HAHOTEXHOJIOTHI ' CBOICTBAa HAHOYACTUIL ’
Paspen 1 |u MukpocucreMHoM 14 TeXHOJIOTHH «CBEPXY-BHHU3» H «CHHU3Y-BEpX» JIK, C3
TEXHUKU 15 Krnaccudukanus HaHOMaTepraIoB JIK, C3
O030p HaHOMATEPHAJIOB U HAHOCTPYKTYP
1.6 (yrneponusie HaHOTPYOKH, (hyimiepensl, ksantosele | JIK, C3
TOYKH, HAHOpa3MepHBIE TETEPOCTPYKTYPHI U 1Ip.)
2.1 Hanomarepuans! nns agpecroi qoctaBku ekapers | JIK, C3
[epcrieKTHBBI TPUMEHEHUS PE30HAHCHO-
22 P P P JIK, C3
[Ipumenenne TYHHEJIbHBIX JIHOJIOB
Paznen 2 |HAaHOTEXHOJIOTHI 1 2.3 Hanéxnocts PT/] JIK, C3
MHUKPOCUCTEMHOM TEXHUKHU 24 Hanopa3smepHble anMa3ono100HbIe MOKPHITUS JIK, C3
IIpo3paunbie B BUAMMOM JIMaria3oHe
25 Posp ALIIMOM A JIK, C3
DJIEKTPOIPOBOIAIINE CTPYKTYPBI U IOKPBITUSA
3.1 [IpoekTHas U oneparoHHas AesiTeIbHOCTU JIK, C3
3.2 [optdens npoexToB JIK, C3
3.3 [Iporpamma npoekToB JIK, C3
0 34 Ienp mpoexTa JIK, C3
C:eolfbal ynpasgegzlﬂ 3.5 JKv3HEeHHBI MK TPOeKTa JIK, C3
II TaMu B JIACTHU
Paznen 3 P - 3.6 OrpaHu4eHHUs MPOSKTa JIK, C3
HAHOTCXHOJIOTUH U
. 3.7 3anHTepecoBaHHBIEC CTOPOHBI MPOEKTa JIK, C3
MHUKPOCHUCTEMHON TEXHUKU
3.8 OmnpenesieHre COICPIKaHMsI MPOSKTA JIK, C3
3.9 OmnpeiesieHre peCypcoB MPOEKTa JIK, C3
3.10 OrieHKa JJIMTENBHOCTH padoT JIK, C3
3.11 YnpaBieHne KOMaHI0# MpoeKkTa JIK, C3

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

npaxmuttecxue/cemuﬁapcxue S3AHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOTUMOCTH)

JlexunonHnas

Ayautopust 1S POBEACHUS 3aHATUN
JICKIIMOHHOTO THTIA, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOenu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTUMENNA MTPE3CHTAIIHIA.

CemuHapckas

Ayautopust 1S POBEACHUS 3aHATUN
CGMI/IHapCKOFO THIIA, T’pyr[l'[OBI)IX n
I/IH,Z[I/IBI/II[yaJIBHBIX KOHcyHLTaHHﬁ, TeKymer (0]
KOHTPOJIS B TPOMEKYTOYHOH aTTeCTaINH,
OCHAIlIEHHAs! KOMIIEKTOM
CHeIMaTU3UPOBAHHON MeOeIn U




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
Mpe3eHTalMi.

AynuTopust Ui CaMOCTOSTENIHONW PaOOTHI
o0yuaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpoBeIeHUsI CEMHUHAPCKUX 3aHSATHH U
CaMOCTOSITEIIbHOM .
KOHCYJIbTAITUH ), OCHAIIICHHAS KOMILICKTOM
paboThI

CHEIMATTM3UPOBAHHON MeOeH 1
KoMnbroTepamu ¢ goctynom B OUOC.

* - ayauTOpHs U CaMOCTOATENFHON paboThl oOydatontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI
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WznatenbcrBo FOpaiit, 2025. — 383 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00436-6
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Bopo6neBa, A. JI. Janumiok, E. A. YTkuHa. - 5-e uza. - Mocksa : JlaGopatopust 3nanuit, 2020. -
369 c. - (Yuebnuk utst Boicmei mkoisl). - ISBN 978-5-00101-732-5

4. psiuxos, [1. H. DnekTpoHHbIE CBOMCTBA U MPUMEHEHUE HAHOTPYOOK : MOHOTpadust /
I1. H. IpstuxoB. — 4-e uzn. — Mocksa : Jlaboparopus 3nanmii, 2020. — 491 ¢c. —
(Hanorexnomnorumn). — ISBN 978-5-00101-842-1

5. AKTyalibHBIE TTPOOJIEMbI COBPEMEHHON HAHOTEXHOJIOTHH ;| y4eOHO-METOINYECKUMA
koMmrIuiekc / I'.I'. ManuHenkuii. - DJIeKTpOHHBIE TEKCTOBBIC JaHHbIe. - M. : M3n-Bo PYJIH, 2013.
- 168 c. - ISBN 978-5-209-05034-6 : 230.62

6. TexHosOrHst TOHKUX IJICHOK U MOKPBITHI: yueObHoe mocodue / JI. H. Mackaesa, E. A.
®enopona, B. @. Mapkos ; nox obmieit pepakuueit JI. H. MackaeBoit ; MuHucTEepCcTBO
oOpa3oBanus u Hayku Poccuiickoii @enepanuu, Y panbckuii penepanbHblii yHUBEPCUTET HMEHH
nepBoro [Ipesunenta Poccuu b.H. Enpiiuna. — ExarepunOypr : MU3znatenscTBO Ypaabckoro
yauBepcurera, 2019. — 236 ¢. — ISBN 978-5-7996-2560-3

7.3y0, A. T. YnpasneHue npoekTamu : ydeOHUK U IPakTUKyM Juist By30B / A. T. 3y6. —
Mocksa : M3narensctBo HOpaiit, 2022. — 422 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-
534-00725-1

- https://urait.ru/bcode/489197
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMH 3aKJIIOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-6ubmoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnuoreka onnaiiny» http:// www.biblioclub.ru

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

- OBC «Koncynbrant cryaenray www.studentlibrary.ru

- OBC «Tpournknii MOCT»

2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI

- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIINH
http://docs.cntd.ru/

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

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

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCamocmosamenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekuwmit no nuciuminae « OCHOBbI IPUMEHEHHUSI HAHOTEXHOJIOTHIN 1
MUKPOCUCTEMHON TEXHUKN.



* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!



PA3BPABOTYMUK:

MakeeB MctuciaB

JlouieHT OneroBuy
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
3aBenyronuii kageapoit [TonoB Cepreit BuktopoBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.

PYKOBO/JUTEJID OII BO:

Aracuesa CseTiiaHa
JlomeHT BukroposHa

Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
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