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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucnunnmna

«Ontuka u  Qu3MKa JIa3epoB»

BXOJIUT B IporpaMMmy OakaiiaBpuaTa

«HaHoTexHOIOTMM W HaHOMAaTepuaibl B NpUOOpPOCTpoeHHMH» 1O HampasieHuo 28.03.02
«Hanounxenepusi» u usydaercs B 4, 5 cemecrpax 2, 3 kypcoB. Jucuumiuny peanusyet bazoBas
kadenpa «HaHOTEXHOIOTHM U MUKPOCHCTEMHAS TEXHUKa». J{MCIUIUIMHA COCTOUT U3 4 pa3/enoB
1 21 Tema 1 HampaBlieHA HAa U3Y4YEHHE OCHOB YCTPOICTBA U NEHCTBHUS COBPEMEHHBIX JIa3€POB

Llensro

OCBOCHUA  AHMCLMIIIINHBI

ABJLICTCA  MMOJTYYCHHUE  TCOPCTHUYCCKUX OCHOB U

IMPAKTUYCCKHUX HABBIKOB OIITUKHU 1 (1)I/I3I/IKI/I COBpPEMEHHBIX JIa3€POB

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenune nucuumuinHbl «OnTuka ¥ (U3MKA JIa3epoB» HampaBiieHO Ha (GopMupoBaHUE y
o0yJaromuxcst CIeAyONNX KOMIETEHINHA (YaCTH KOMIICTCHIIHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
OIIK-7.1 3HaeT METOJO0IOTHIO IPOSKTUPOBAHUS IPOU3BOACTBA
TEXHUYECKUX 00BEKTOB, CHCTEM H IIPOLIECCOB B 00JIACTH
Cnoco0eH MpoeKTHPOBaTh U
COTNPOBOXKJATh MPOU3BOJCTBO HaHOUIDKCHCPHI,
P P OIIK-7.2 YMeeT conpoBOXkaTh MIPOU3BOICTBO TEXHUUECKUX
OIIK-7 TEXHUYECKUX OOBEKTOB, CUCTEM U
00BEKTOB, CHCTEM H TPOIIECCOB B 00TIACTH HAHONH)KEHEPHH;
MPOLIECCOB B 00JIaCTH
OIIK-7.3 Bnageer MmeTogaMu NPOEKTUPOBAHUS IIPOU3BOACTBA
HaHOWH)XEHEPHUH
TEXHMYECKUX 0OBEKTOB, CUCTEM H IPOLIECCOB B 00IACTH
HaHOWH)KCHEPHH;
Cmoco0en opranm3oBeiBath 1 |[IK-11.1 3HaeT MeTOABI HCIIBITAHUN TIO OLIEHKE COBOKYITHOCTH
MPOBOAUTH KOMIUIEKC HCIIBITAHUN |TapaMeTpOB HHHOBALMOHHON MPOIYKIMH HAHOWH/TYCTPUH;
TIK-11 10 OLIEHKE COBOKYITHOCTH [IK-11.2 BnageeT HaBbIKaMH OpraHu3aliy KOMIUIEKCA UCIIBITAaHUN
IapaMeTpOB HHHOBAI[MOHHON  |IIO OIIEHKE COBOKYITHOCTH MapaMeTPOB HHHOBAIIMOHHON
MPOAYKIINHM HAHOUH/LYy CTPHU MPOAYKIINY HAHOUH/LYCTPHH;
CriocobeH oCyIecTBIATH I1K-9.1 3HaeT MeTO B HHTETPAIH TOMOJOTHYECKUX
MHTETPAIHIO TOTIONIOTHYECKUX  |IIPeACTaBICHHUIT GIOKOB B OOIIYIO TONOJIOTHIO
K-9 IpeCcTaBICHUH 0J0KOB B OOIIYI0 |MHUKPOAIEKTPOMEXaHUIECKOTO YCTPOICTBA;
TOTIOJIOTHIO I1K-9.2 YMmeeT ocymecTBIATh HHTETPAIIUIO TOMOJIOTHIECKUX
MHUKPOJIEKTPOMEXaHUIECKOTO  |TIPEZCTaBIICHNUH OJIOKOB B OOIIYIO TOMIOJIOTHIO
yCTpoicTBa MHUKPOJIEKTPOMEXAHUIECKOTO YCTPOHCTBA;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnunaa «OnTuka U QU3MKa Ja3epoB» OTHOCHTCA K 00s3aTenbHOM yactu Onoka |
«JlucuumimHbl (MOTyJ i )» 00pa3oBaTeIbHOM MPOrPaMMbl BBICIIIETO 00Opa30BaHMUS.

B pamkax o0Opa3zoBaTesbHOM NporpamMMbl BBICIIET0 OOpa30BaHUsS OOyYaIOIIMECS TaKxKe

OCBaMBarOT

Apyruc JUCITHUITIINHBI

w/nnm

IPAaKTHUKHU, CHOCO6CTBYIOIJ_II/IC JOCTHIXCHHIO

3aIlJTAaHUPOBAHHBIX PE3YJIBTATOB OCBOCHUA JUCIHUITIIMHBI «Ornrtuka n q)HSI/IKa JIa3€pOB».

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0CE80EHUsL OUCYUNTUHDL
IlpemmecTBylommue Ilocaenyromue

Mudg Haumenosanue l/ICpI/l[:UII/IHblyMOm JIH HCHHHJ]H?I{I/;IO JIN

P KOMIeTeH UM S *Hy ’ A *Hy ’

NMPaKTHKHU NMPaKTHKHU
OHK 7 CHOCO6€H HpOCKTHpOBaTB nu 9J'I€KTpOT€XHI/IKa; OCHOBLI HpOGKTI/IpOBaHI/IH
COHpOBO)K,HaTL l'[pOI/I3BO,Z[CTBO KBaHTOBaH SHGKTPOHI/IKa; na3ep0}3;




HanmeHoBanme IpenmecTByomue Mocaenyrwomue
In HCIHILINHBI/ MOAYJIH HCIHUTIIINHBI/ MOTYJIH
bp KOMIIETEHIIHH men *Hy ’ en *Hy ’
NMPaKTHKH MPAKTHKH
TEXHUYECKHX 00BEKTOB, TeopeTuueckas MCXaHHKa, HayuHo-uccnenoparenbckas
CHCTEM H MPOLIECCOB B paboTa (nonydeHue
00J1acTH HAHOWH)KCHEPUHU MICPBUYHBIX HABBIKOB HAYYHO-
UCCIICIOBATEIbCKON pabOTHI);
TexHOTOTHYECKAsT MPAKTUKA;
[IpenoumioMHast MpaKTHUKA;
TexHONOTHYECKAst MPAKTHKA
(yuebnas);
Hayuno-uccnenoBarenbckas
paborta (momydeHne
MICPBUYHBIX HABBIKOB HAYYHO-
C 6 UCCIICIOBATEIbCKON pabOThI);
Ho?()ig;;?iﬁ;?;ii“ " TexHoJOrMYEeCKAast MPAKTUKA;
nfnLITaHnﬁ I10 OLIEHKE Tpemnuniomsas npakTka;
- €XHOJIOTHYECKas TPAKTHKA
IIK-11 T
COBOKYITHOCTH ITapaMETPOB (yueOHas);
~ E
MHHOBAIHMOHHOU POy KITHH Oprasn3anus 1 yrpaBIeHHe
HAaHOMHIYCTPUU
AyeTp JKM3HEHHBIM [THKJIOM
BBICOKOTEXHOJIOTHIHOI
MIPOAYKIINHY,
OCHOBBI IPOCKTHPOBAHUS
J1a3epoB;
CriocoOeH OCYIIECTBIATh >
yi HayuHo-uccnenoBaTenbekas
I/IHTCI‘paLII/IIO TOIIOJIOTHYCCKUX 6
. i 6 o) . paborta (mony4yeHue
pencTaBlieHni OJIOKOB B JICKTPOTCXHUKA,
IK-9 MEPBUYHLIX HABBIKOB HAY4YHO-

001Iy10 TOTIOJIOTHIO
MHUKPORJICKTPOMEXaHUIECKOT
0 YCTpOMCTBa

HCCIIeI0BaTeIbCKON paboThl);
TexHoJOrH4Yeckas MpaKkTUKa;
[IpexmumiomMHas MpakTHKa,

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUILIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «ONTHKA U (PU3HKA JIA3€POBY» COCTABISET «9» 3aUETHBIX CIUHUII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Bun yuyeOHoii padoThI BCEI'O, ak.u. 4 Cemectp(-L1) 5

Konumaxmmnas paboma, ax.u. 122 68 54
Jlexuuu (JIK) 52 34 18
JlaGopartopusie pabotsl (JIP) 53 17 36

IMpaktuueckue/cemunapckue 3ansatus (C3) 17 17 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 157 94 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 45 18 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 324 180 144

3a4.e. 9 5 4

O6m1ast TpyA0€MKOCTh TUCHHUIUIUHBI «ONTHKA U (PU3UKA JTa3€POB» COCTABIAET «9» 3aU€THBIX €TUHUII.
Tabnuya 4.2. Buowl yyebHOU pabomvl no nepuooam 0C80€HUS 00PA308AMENbHOU NPOSPAMMbL 8blCUIe20 00PA308aHUSL O 3A0UHOU DOpMbl
00yueHusl.

Bun yueOHoii padoThI BCEIO, ak.u. 5 Cemectp(-b1) 6

Konumaxmmnas paboma, ax.u. 50 20 30
Jlekimu (JIK) 20 10 10
JlaGoparopusie pa6otsl (JIP) 20 10 10
IMpaktuueckne/cemunapckue 3austust (C3) 10 0 10
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 256 151 105

Konmponw (9x3amen/3auem ¢ oyenkou), ax.u. 18 9 9
Oomasi Tpy10eMKOCTh T CIHUNIUHbI aK.4. 324 180 144

3a4.e. 9 5 4




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI %
padoThI
11 HcTopus co3manus na3epoB HKC’;I P,
JIK, JIP,
1.2 OCHOBHBIE TIOHATHS U ONPEACITICHUS 3
®u3nvecKrue 0CHOBbI [puHIUTBI CTPYKTYpHOU M (QYHKITHOHAIBHON JIK, JIP,
Paszgen 1 1.3
Ja3epoB KOMIIO3HITHH JIa3epOB C3
14 [TapameTphl U XapaKTEPUCTUKH JIa3€PHOTO JIK, JIP,
' U3ITy4YeHUs C3
15 Knaccudukanms nazepos HK(’::); P,
21 [MpuHunne! popMUpoOBaHUS H3TYUYEHUS B JIK, JIP,
' pe3oHaTope Jlazepa C3
Paznen 2 |OnTuyeckue pe3oHaTOPhI Oo0ecrieueHne CreKTPaIbHBIX, BDEMEHHBIX, TIK. TP
2.2 SHEPreTUUECKUX U MPOCTPAHCTBEHHBIX C’3 ’
XapaKTEePUCTUK TeHEPUPYEMOTr0 U3ITyYESHUs!
. JIK, JIP,
3.1 CBoiicTBa Ta30BOTO pa3psiia 3
JIK, JIP,
3.2 BonbT-ammniepHast xapakTeprUCTHKA 3
33 Hakauka na3zepoB HECAMOCTOSITENILHBIM U JIK, JIP,
' CaMOCTOSATENbHBIM 3JIEKTPHICCKUMHU Pa3psaaMu C3
Paszgen 3 A 3.4 CxeMOTeXHHUKA OJTOKOB HAKAYKH JIK, JIP,
AKTUBHBIX CpeJl C3
3.5 Onrtuyeckast HaKa9IKa HKC’;I P,
3.6 Xummdeckasi Hakadka HKC’;I P,
3.7 TerutoBast Hakauka JIK, JIP,
C3
. JIK, JIP,
41 Jlazepsl Ha cMecAIX HEUTpaJIbHBIX aTOMOB 3
4.2 WonHsle nazepsl HKC’;’I P,
4.3 Jlazepsl Ha MMapax METAJIOB HKC’;’I P,
Paznen 4 | Buas! nazepon 4.4 Jlazepbl HAa MOJIEKYJIIPHBIX CMECSIX HKC’;’I P,
4.5 XUMHUYECKHUE JIa3ephl HK(’:;I P,
4.6 DKCHUMEpHBIE JTa3ephl HK(’:;I P,
4.7 Jpyrue TUIHI 1a3epoB HK(’:;I P,

* - 3anonuserca Tonpko no QUHOM dopme o6yuenns: JIK — nekyuu; JIP — nabopamophuie patomoi; C3 —

npaKmuquKue/ceMuHapcxue S3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL




Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepHuaIbl 1J151 0CBOEHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynutopus JUTsl IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIA, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOEIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA MTPE3CHTAIIHIA.

AynuTopust Ui IpOBeIeHUS J1Ta00paTOPHBIX
paboT, MHAMBUAYAIBHBIX KOHCYJIbTALINH,
TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOUHOMN
aTTecTalliy, OCHAIICHHAS KOMILJICKTOM
CICHUAM3UPOBAHHON MeOen 1
000pYIOBAaHUEM.

JlaGopaTtopust

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CCMHUHApPCKOI'0 TUIla, 'pYHIIOBLIX U
VHJIMBU1yaIbHBIX KOHCYJIBTALINM, TEKYILIErO
KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTecTraluu,
OCHAILIEHHAs] KOMIUIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.

CemuHapckas

AyIUTOpHS U CAMOCTOSITEIILHOU Pa0OTHI
oOyyJaronuxcs (MOXET UCIIOIb30BaThCS JJIS
MPOBEJICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTaIMi1 ), OCHAIIEHHASI KOMIUIEKTOM
CreLMaNIN3UPOBaHHON MeOenu U
KoMmbroTepami ¢ goctynoM B SUOC.

Jns
CaMOCTOSITEIILHOM
paboTsl

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 UH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas tumepamypa:
1. Bopeiimo A. C., UBakun C. B. Jlazepsl: ycTpoHcTBO U AciicTBUE: YueOHOE mocodue.
CII6.: UznatensctBo «Jlanby, 2023. 304 c. (YueOHMKY U1 By30B. CrieliuaibHas TUTepaTypa)
2. ITano M. @., ConomonoB A. B. ®usnueckre ocHOBHI ()OTOHHUKH: yaeOHOE ocooue /
M. @. [Tanos, A. B. ConomonoB. Cankr-IlerepOypr: Jlans, 2021. 564 c.
Hononnumenvnas aumepamypa:
1. bopeiimo A.C., bopeiimo B.A., EBnokumoB .M., Bakun C.B. Jlazepsl: npuMeHeHNs
u pwioxeHus: YueobHoe nmocodue / [Tox pen. A. C. bopeitmo. CII0.: U3parensctBo «Jlanby,
2022. 520 c. (Yuebuuku 1151 By30B. CrienuanbHas IUTepaTypa)
Pecypcwr ungopmayuonno-menexommyHuxayuonnou cemu « Anmepnemy»:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYEHHBIX JJOTOBOPOB
- DnekTpoHHo-6ubmmoteunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranTt cryaenray www.studentlibrary.ru




- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- BJIEKTPOHHBIN (HDOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema SIuaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a manHbix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCAmMocmosamenbHou pabomul 0OYUaAOWUXCSL NPU
0CB80CHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexumii mo aucuurummae « OnTUKa U GU3HKaA JIa3EPOBY.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITUHIOBASI CUCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJIMHE

OneHouHble MaTepuanbl W OaUIBHO-pEHTHHTOBAs CcUCTeMa* OLEHHBAHUSA YPOBHS
c(OpPMHUPOBAHHOCTH KOMIETECHIMN (YaCTH KOMIIETEHIIMI) MO UTOraM OCBOEHUS JUCIUIUIMHBI
«Onruka u ¢usmka nazepoBy» npencrasieHsl B [Ipunoxxenun k Hacrosueit Paboueit nporpamme
JUCLHUIIIIUHBI.

* - OM u BPC (opmupyroTCst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.
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