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1. HEJb OCBOEHUA JUCHHUIIINHBI

[lenpto OCBOEHUS] TUCHUIUIMHBI «BBeleHne B MHUKPO- W HAHOAJIEKTPOMEXaHHYECKHE
CUCTEMBI» SIBJSIeTCS OOyUYE€HHE 3HAHMSIM 10 Pa3IMYHBIM BHUAAM MHKPO3JIEKTPOMEXaHUUYECKHX
CUCTEM (TUAPABINYECKUE, THE30IEKTPUUECKNE, MATHUTHBIE, TEPMOIJIEKTPUUECKHUE U T.1.), 11O
uX (U3MKEe U TEXHOJOTUHU, IO OCHOBHBIM BHJaM HAHOCHCTEMHON TEXHHKHU (HAHOMAIIWHBI,
HAHOPOOOTHI U Jp.) U YMEHHUIO MOJEIMPOBATh YKa3aHHbIE YCTPOMCTBA; 3aaud — aKTHUBHAs
paboTa CTYJEHTOB Ha JEKUUAX U KypCOBBIX paboTax

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoeHne TUCHUIUTNHBI « BBe/leHe B MUKPO- U HAHORJIEKTPOMEXAaHUYECKHE CUCTEMBI»
HampaBjieHO Ha (opMupoBaHHE Yy OOyYalOIIMXCS CICIYIOMUX KOMIIETCHIMH (JacTu
KOMIIETEHIIUH):

Tabnuya 2.1. Ilepeuenv xomnemeHnyuu, hopmupyemvix y o00y4aOWuxcsi npu O0CB80eHUU

OUCYUNTUHBL (Pe3YTbmMambl 0C80eHUsL OUCYUNTIUHDL)

HNuankaTopsl 10CTHKEHHST KOMIETeHIIHH
MMu¢p Komnerenuust A pei N 1
(B paMKax TaHHOW AMCLHUIUIMHBEI)
YK-6.1. [IpuMeHsieT 3HaHUs O CBOHMX pecypcax JJisl YCIEIIHOTO
OCYIIECTBIICHUS COOCTBEHHOM JESITENIbHOCTH
Crioco0eH ompenensirTs u YK-6.2. [loHrMaeT BaXXHOCTh COBEPIICHCTBOBAHMUS,
pEan30BbIBATH TPUOPUTETHI TUIAHUPOBAHUS COOCTBEHHOM JICSITEILHOCTH U PACCTAHOBKU
YK-6 CcOOCTBEHHOM IEATEIHHOCTH U MIPHOPHUTETOB
crocoOkl ee coBepureHcTBoBaHMsA |YK-6.3. Peannsyer HamedeHHbIE Liell COOCTBEHHOI
Ha OCHOBE CaMOOILICHKU JEATSIILHOCTH C YUETOM JIMYHOCTHBIX BO3MOXKHOCTEH, ITATIOB
KapbepHOT0 POCTa, BDEMEHHOM MEPCICKTUBBI Pa3BUTHSI
JeATeIILHOCTH U TPeOOBaHUI PHIHKA TPy
OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, IIOJIOKEHUS U METOIbI B
Cnoco0eH cTaBHTh U pemarh 00JIaCTH €CTECTBEHHBIX HAYK M MAaTEMaTUKH
WHKCHCPHBIC 1 HAYyTHO- OIIK-1.2. YMeeT BBISBIATH €CTECTBEHHO-HAYYHYIO CYIITHOCTb
TEXHUYECKUE 33/1a41 B 00JACTH | hoGiem B 061aCTH HAHOTEXHOMOTHIL H MAKPOCHCTEMHO
HAHOTCXHOJIOTHH 1 TEXHHUKU M HOBBIX MEXIUCIUIUTMHAPHBIX HATIPABICHUIA,
OINK-1 MHUKPOCHCTCMHOM TEXHUKH 1 PYKOBOJICTBYSICh 3aKOHAMH H METOJ[AMH €CTECTBEHHBIX HAYK H
HOBBIX MEKIUCIUTUTHHAPHBIX MATEeMATHKH
HaNpaBJICHISX Ha OCHOBE OIIK-1.3. BiajieeT MHCTpyMEHTaMK aHAJIM3a U PELICHUS
CCTCCTBCHHOHAYHUHBIX M WHKEHEPHBIX M HAYYHO-TEXHUUYECKHX 3a]a4 B 00JaCTH
MaTCMATHICCKUX MONCIICH HAaHOTEXHOJIOTHI ¥ MUKPOCHCTEMHOM TEXHUKHU Y HOBBIX
MEKIMCIUIUTMHAPHBIX HAIIPABJICHUI
OIIK-5.1. 3naeT OCHOBHOW HHCTpYMEHTapHii (hopMaTr3anun
MHKCHEPHBIX, HAYYHO-TEXHUYECKHX 3a]1a4, NPUKIIAJHOE
Cnoco6eH ucrnonb30BaTh
. porpaMMHOE 00ecTiedeH e [Tl MOJICTUPOBAHHS 1
HHCTPYMEHTApHid (opMaTU3aum
MIPOCKTUPOBAHHSI O0BEKTOB, CUCTEM H IIPOLIECCOB
HUHKCHEPHBIX, HAYYHO-
OI1K-5.2. YMeeT ucrofib30BaTh MPUKIAIHOE TPOrPAMMHOE
TEXHHYECKHUX 3aJ1a4, IPUKIIATHOES
OIIK-5 oOecrniedeHue 7151 MOACITUPOBAHUS U IPOEKTUPOBAHUS
MporpaMMHOE OOecTieueHHe IS o
00BEKTOB, CUCTEM U MIPOLIECCOB HAHOTEXHOJIOTUH U
MOJICIIUPOBAHUS U .
MHUKPOCUCTEMHON TEXHUKH
HPOEKTHPOBAHUS OOBEKTOB,
OIIK-5.3. Bnageer noaxomaaMu Jisi MOJICIIUPOBAHUS U
CHCTEM H IPOIIECCOB
MPOEKTUPOBAHHS 00BEKTOB, CUCTEM H TPOIIECCOB
HAHOTEXHOJIOTUI M MUKPOCHCTEMHON TEXHUKH

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

JII/ICIII/IHJ'II/IHa «BBC}IGHI/IG B MHUKPO- U HAHODJICKTPOMEXAHUYCCKUEC CUCTCMBI» OTHOCHUTCHA




Kk o0s3arenpHol yactu 0oka b1 OIT BO.

B pamkax OIl BO oOyuaromnuecs TakKe OCBaWBaOT JpYyrue AUCIUIUTMHBI /WU
MPaKTUKH, CIIOCOOCTBYIOIIME JOCTIKCHHIO 3alNIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHHS
JTUCUUIUTMHBI «BBeleHre B MUKPO- M HAHODJIEKTPOMEXAHUUECKUE CUCTEMBI».

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUICeHUIO
3anaaHUPOBAHHBIX PE3YIbMANno8 0C80EHUS OUCYUNTUNBI

IIpenmecrByrommue IHocnenyromue
Hud Haumenosanue HHCﬁHI:IHHHLI/)IMOI;I JIH nucunﬂnn}:lillﬁlon JIU
p KOMIIETEeHI[U U . M % Yo,
NMPAKTUKH NPaKTUKH
CrniocoOeH onpenensrs u
peain30BLIBATh
N HcTopus u MeTo10510THST HAYKH
TIPHOPUTETHI COOCTBEHHOM
TexHoOTHYECKasl MPaKTUKA
YK-6 JESTSIILHOCTU U CIIOCOOBI
[leparoruueckast mpakTHUKa
€€ COBEPILICHCTBOBAHUS Ha
IIpenumiomHas npakTHKa
OCHOBE CaMOOIICHKH
Crioco0eH CTaBUTh U
pelIaTh UHXCHEPHBIC U
HayYHO-TEXHUYIECKIIE Marepuanbl HAaHOCTPYKTYPHBIX
3aJ1auu B o0xacTu YCTaHOBOK
HAaHOTEXHOJIOTUN U CtpoeHue 1 XUMHUYECKHE CBOMCTBA
OIMK-1 MUKPOCHUCTEMHON TEXHUKH HAaHOYACTHI
Y HOBBIX HayuHno-uccrnenoBarenpckas
MEXTUCITUTUTMHAPHBIX MpaKTHKA
HaIpaBlIeHUSIX Ha OCHOBE TexHOMOTHYECKAS TPAKTHKA
€CTECTBEHHOHAYYHBIX U
MaTeMaTUYECKUX MOJIEIIEeN
Crioco0eH HUCIob30BaTh
WHCTPYMEHTaPHA
dhopManuzanuu
WHXCHEPHBIX, HAyYHO- TexHOIOTHY POTPaMMHPOBAHUS
TEXHUYECKUX 33]1aY, JUTSI HHHOBAIIHOHHBIX ITPOU3BOICTB
OTIK-5 MIPUKJIaTHOE TIPOrPaMMHOE Hay4ano-uccnenoBarenasckas
oOecrieyeHue st pabora
MOJIETTUPOBAHUS U TexHoIOTHYECKAs MPAKTUKA
MIPOSKTUPOBAHUS [IpennumioMHas mpakTHKa
00BEKTOB, CHCTEM U
MIPOIIECCOB

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO

4. OFBEM JJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

OOmass TpyJOEMKOCTh JTUCHUILIMHBI «BBeleHre B MHUKPO- U HAHOAJIEKTPOMEXAHUYECKUE
CHUCTEMBID» COCTABISAET 5 3aYEeTHBHIX €IUHUILI.

Tabauya 4.1. Buowl yuebnoii pabomst no nepuodam oceoenusi OIT BO ona OYHOH

dopmul 06yuenus

. BCEI'O, Cemectp(-b1)
Buj yue6Hoii padoThl AL 1 5 3 Z
Konmaxmmnas paboma, ax.u. 54 54




Buj yueoHoit padoThl BCaI]E.E.O’ 1 ‘Ceéw ec‘Tp(éH)‘ 4
Jexiuu (JIK) 18 18
Jlaboparopusie pabots (JIP) - -
[NpakTrueckue/cemunapckue 3austus (C3) 36 36
Camocmosmenvras paboma 00y4anwuxcs, ax.u. 99 99
Konumponw (sx3amen/3auem ¢ oyeHKoll), ax.u. 27 27
O01asi TPY10€MKOCTh THCIUIIJIHHBI a2 180 180
3a4.e. 5 5

5. COAEP’)KAHUE JUCIUIIJIMHBI

Tabnuya 5.1. Codeporcanue oucyuniumvl (MoOYJis) no 8UOAM Y4eOHOU padbomul

HaunMenoBanue pazgesia
AUCHMILIMHBI

Conep:xanue pa3aesa (TeMbl)

Bua yyeoHoii
padoTsI*

Paznen 1. ®usnueckue
ocHoBEI MOMC

MacmrabHele mpeoOpa3oBaHus
XapaKTepuCTUYECKUE YK CIIa

JIK, C3

Paspnen 2. Texnomoruu
MOBMC

Tepmuueckoe OKUCICHUE

[Iponecc XUMHYECKOTO OCaXKACHUS U3 Ta30BOU (ha3bl
(CvD)

[Iporecc XUMUIECKOTO OCaXKIEHUS U3 Ta30BOH (ha3bl mpu
uuskoMm fasineann (LPCVD)

Hanbsuienue

Ucnapenue

Hanecenwne (popMoBKa) cioeB

DnekTpoauTHieckoe HaneceHne (HopMoBKa) coeB
AHU30TPONHOE TpaBJIeHHE

Tpasienue B cocynax

IIna3zmMeHHOE TpaBiieHUE

PeakTiBHOE HOHHOE TpaBJICHHE

PeakTnBHOE TpaBJIeHNE HOHHBIM ITYYKOM

TpaBieHue paciblieHHEM

TpaBieHue HOHHBIM ITYYKOM

JlazepHast 0O6paboTka

Kpemnuerast 00pEMHas MEKpOOOpabOTKa
KpemHueBast moBepxHoCTHasE MUKpOOOpaboTKa
LIGA TexHonorus

SIGA texHonorus

MUMPs (mHOTOTIONB30BaTenbckass MOMC TexHOIOTHS)

JIK, C3

Paznen 3. AkTroaTophl

I'mapaBanyeckne akTIOaTOPbI

TennoBeie (OMMeTaTITMUECKHIE) aKTFOATOPBI
MarHauTHbIE aKTIOATOPBI
[Ipe303meKTpruecKre aKTIaTOPHI
DNEKTPOCTATHYECKUE AKTIOATOPHI
MO3OMC-rupockorsl

Banounsie (BUOpAIOHHBIE) THPOCKOIIBI
I'upockon-kamepToH

I'MpocKoIBI O TEXHOJIOTMU imems
I'pocKoIIBI ¢ TUCKOM-BHOPAaTOPOM
BpamarensHble BHOpalIMOHHBIE MUKPOTHPOCKOTIBI
Bo1okoHHO-ONITHYECKHE THPOCKOIIBI
Pamnogactoraeie MOMC-kiroun
MOMC-koHaeHCATOPH! M HHAYKTUBHOCTH
Anrennsie MOMC

JIK, C3




HauMeHoBaHue pasaejaa

Conep:xxanue pa3jesa (TeMbl)

Bua yueonoii

AUCIHUIJIMHBI padoThI*
MOBOMC-reHepaTopsl
Hanosnextpomexanudeckue mpeoOpa3oBaTenu
Hanomammunsl
Pazgen 4. HOMC buopoboTsr JIK, C3

AnpecHast JOCTaBKa JIEKapCTB
AnpecHast J0CTaBKa HHIUKATOPOB

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ay1MuTOpuU

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
obopynoBanme, I1O u
MaTepHAaJbl 115 0CBOEHHUS
AUCHUILTUHBI
(mpu HEOOXOMMOCTH)

AynuTtopus A MPOBENCHUS 3aHATHH JIEKIIMOHHOTO

TUNA, OCHAILlEHHAs KOMILJICKTOM
JlextmonHas CHETMaTN3NPOBAHHON MeOeNH; JOCKOH (IKpaHOM) H
TEXHUYECKUMHU CpelCcTBaMH MyJIbTUMEANA
MpE3CHTalUH.
Ayautopus 111 NPOBEACHUS 3aHATHA CEMHUHAPCKOrO
TUIA, TPYIIOBBIX " WUHIUBUYaTbHBIX
KOHCYJIbTaIHH, TEKYILEro KOHTPOJIS u
Cemunapckas MIPOMEKYTOUHOM aTTeCTaLuH, OCHAIEHHAS
KOMIUICKTOM  CHELHMAIN3UPOBAaHHOM MeOenn U
TEXHUYECKUMHU CpelCTBaMH MyJIbTUMEINA
MpEe3eHTalUH.
KoMnbroTepHslit Kjlacc A OPOBENCHUS 3aHITHM,
TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIUH,
KOMITBIOTepHBIt TEKYIIET0 KOHTPOJIS U MPOMEXYTOUYHOU aTTeCTalllH,
OCHAILlEHHAs TEPCOHAJBHBIMH KOMIIbIOTEpaMH (B
KIace KOJMYECTBE  MT.), JOCKOH (dKpaHOM) |
TEXHUYECKUMHU CpeIcTBaMu MyJIbTUMEINA
MpEe3eHTalUH.
Aymutopusi  UIi  CaMOCTOSITENIbHOH — paboThI
Jst oOydaromuxcs  (MOXET  HMCIOJNB30BAThCA IS
CaMOCTOATENIBHON | mpoBeieHus CEMHHAPCKUX 3aHATHH "
paboTsl KOHCYJIbTallui), OCHAILlEHHAsI KOMIUIEKTOM
00yJaromuxcs CIELNAIN3UPOBAHHON MeOelin M KOMIIBIOTEpaMH C

noctyrom B OUOC.

* - ayUTOpHs ISl CAMOCTOATENLHOM paboTel o6ydaromuxcs ykasbiBaercss OBA3ATEJIBLHO!

7. YYEBHO-METOJIUYECKOE
JUCHUTINHBI

Ocnosnas rtumepamypa:

N HNHOPOPMAIIMOHHOE OBECIIEYEHHE

1. HanHo- u MHUKPOCUCTCEMHAA TCXHHUKA. O HUCCICAOBAHUN K D33Da6OTKaM. C6ODHI/IK

crateit. Ilon penmakuwmerr ManbieBa ILII. MockBa: Texuocdepa, 2005. — 592 c.
https://www.technosphera.ru/lib/book/125?read=1

2. Octeprak Jl. WM. MukposnekTpoMexaHuKa

5

yue6. mocobue/ JI. U. Ocreprak. -



https://www.technosphera.ru/lib/book/125
https://www.technosphera.ru/lib/book/125

Hosocubupck: Uzn-so HI'TY, 2016. -120 c. - 60 sx3. - ISBN 978-5-7782-2901-3.

3. Vasilyev V.Y. Ruthenium thin film growth kinetics under thermallyactivated pulsed
chemical vapor deposition conditions. Chap. 3. / V.Y. Vasilyev // Advances in
Chemistry Research. - New York: Nova Science Publishers, Inc., 2017. -Vol. 39. -P.
109-140. -ISBN 978-1- 53612-613-6.

4, KupuanoB B.C. HanomaTtepmanpl ¥ HAHOTEXHOJOTHM: YydeOHOe Tmocooue /
B.C.Kupuanos; IlepMmckuii Hail. uccien. noautex. yH-T. — [lepmb. M3n-Bo Ilepm. Hair.
ucci. nonurex. yH-ta 2016- 193 c.

5. I'puguna A. B. IlpoekTupoBaHHE >JIEKTPOHHONH KOMIOHEHTHOM 0a3pl B ANSYS
WORKBENCH : yue6. mocobue/ A. B. I'puauun, B . A. Komuyxun , B. A. ['puguus. -
Hoocubupck: U3a-so HI'TY, 2016. -83 ¢. -100 sx3. - ISBN 978-5-7782-3138-2

Jlonoanumenvrnaa rumepamypa:

1. Taiayk FO. C., CaBuikuii A. A., Peyrckas O. I'., Tapateia 1. A. TlonynpoBoIHUKOBBIE
ra3oBbl€ JAaTYUKH Ha OCHOBE KOMIIO3HIIMH OKCHJIa BosibPpama u okcuaa unaus // Hano-
U MUKpocuctemHas TexHuka. Tom 20. Ne 4 C.232 (2018).

2. bpoiiko A. II., Anekcees H. U., Kamenor B. E., KopnskoB A. B., Jlarom A. B,
Jlyaunun B. B., Xwmenpaunkuiit . K. UIIMK-akTroaTop: Moaenp, pacuer U aHaIn3
nporueccoB // Hano- u mukpocucremnas texuuka. Tom 20. Ne 4 C.242 (2018).

3. amumon A. C., Tumomenkos C. I1., I'omoBunckuit M. C., Jonroseix JI. 1., Kanyrun
B. B., Uxo Mpbe Aynr. OOecneuenue paboTel u camokanuOpoBku MOMC-
WHKJIMHOMETpPAa B YCIOBHUSAX BO3JIEHCTBUS PA3JIMYHBIX BHEIIHUX BO3JIEHCTBYIONINX
dakropos // Hano- u mukpocuctemHuast rexuuka. Tom 20. Ne 2 C.124 (2018).

Pecypcur ungopmayuonno-menexommynuxayuonnoti cemu « Mumepnemy»:

1. ObC PYJIH u croponnue 9bC, K KOTOpbIM CTYJI€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOUCHHBIX JJOTOBOPOB:

DIeKTPOHHO-OMOIHOTEeYHAS cHucTeMa 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 «KoncynbpTant cTyneHta» Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpounknii MOCT»

2. Bba3mnl JaHHBIX KU ITIOUCKOBBIC CUCTEMBI.

- 3H€KTpOHHbII>'I (bOH}I HpaBOBOfI u HOpMaTHBHO-TeXHHHCCKOﬁ AOKYMCHTalUH
http://docs.cntd.ru/

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

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

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

Yuebno-memoouueckue mamepuanvl 01 CAMOCMOAMENbHOU pabombl 00yYAOWUXC NPU
0C8OEHUU OUCYUNTUHBL/MOOYIA*:


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://elibrary.ru/authors.asp

1. Kypc nexumit mo aucuumuiiHe «BBeneHne B MUKPO- U HAHOZJIEKTPOMEXAHHUYECKHUE

CHUCTCMBID».
* - Bce Y4eOHO-METOAMYECKHE MaTepuanbl Uil CaMOCTOATENbHOW paboThl  oOyuarommxcs
pasMeIamTcs B COOTBETCTBUH C IEHCTBYIOIINM MOPSAKOM Ha cTpanuie aucuuiuinael B TYHUC!

8. OEHOYHBIE MATEPUAJIBI W BAJUIbHO-PEUTUHIOBASI CHCTEMA
OLEHUBAHMSI VYPOBHS C®OPMHPOBAHHOCTH KOMIETEHIHNA TIO
TACIHATIIAHE

OueHouHble MaTepuanbl M OaNIbHO-PEUTHMHIOBAas CHUCTEMa™ OLEHUBAHHUA YpPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIUH (YaCTH KOMIETEHIIMI) 110 UTOraM OCBOEHUS JAUCLUILINHBI
«BBeneHne B MUKPO- U HAHODJIEKTPOMEXAHUUYECKHE CUCTEMBD) IPeACTaBlIeHsbl B [Ipuoxxenun

K Hactosmen Paboueit mporpamMmme JUCITUTIIIAHEIL.
* - OM u BPC ¢opmupyroTcst Ha OCHOBaHUH TPeOOBAHUI COOTBETCTBYIOIIETO JIOKAIFHOTO HOPMATUBHOTO aKTa
PY]IH.

PA3PABOTUHKN:
Ipodeccop xkadenpsl
HAHOTEXHOJIOTHIi U MHKPOCHCTEMHO & ;2 . o B.B. bexsien
TeXHHKH
Homxnocts, BYIIL IToamnuce ®amuusa U.0.

PYKOBOJIUTEJIb BYII:

3aBenyrommii kageapoii
HAHOTEXHOJIOTHIl U MUKPOCHCTEMHOM ﬂ C.B. Ilonos
TeXHUKH

Haumenosanue BYII (o xmucs Damumus U.0.
PYKOBOJUTEJIb OII BO:
Jouent kadeapbl HAHOTEXHOJIOTHIT H M C.B. Aracuesa
MHUKPOCHCTEMHOI TeXHUKH

Homxnocts, BYTIL %;{nmb dammmug U.0.



