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1. IIEJIb OCBOEHUSA JUCHUIITIMHBI

[lenpto OCBOEHUSI TUCHUIUIMHBI «BBeieHne B MHUKPO- U HAHOAJIEKTPOMEXaHHYECKHE
CUCTEMBI» SIBJIsieTCS 0Oy4YeHHE 3HAHMSIM 10 Pa3jIMYHbIM BUIAM MHUKPOIIEKTPOMEXAaHUYECKUX
cucreM (THAPABINYECKUE, THE303JEKTPUUECKUE, MATHUTHBIC, TEPMOAJICKTPUYECKUE U T.1.), [0
X (U3MKE U TEXHOJIOTUH, MO OCHOBHBIM BHJaM HAHOCHCTEMHOW TEXHHKU (HAHOMAIIHUHBI,
HAHOPOOOTHI U JAp.) U YMEHHUIO MOJEIMPOBATh YKa3aHHbIE yCTPOMCTBA; 3a7aud — aKTHUBHAs
paboTa CTYJIEeHTOB Ha JIEKIHUSIX U KypPCOBBIX paboTax

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

OcBoeHue nUCHUIUINHBI « BBeleHre B MUKPO- U HAHORJIEKTPOMEXaHUYECKHE CUCTEMBI
HalpaBlieHO Ha (opMupoBaHHE Yy OOYYaIOIIMXCS CIEIYIOMUX KOMIETeHIUN (4acTu
KOMITETCHITHH ):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, opmupyemvix y o00y4arOwuxcsi npu 0C8OeHUU

OUCYUNIUHBL (DE3)IbMAMbl 0C80EHUsL OUCYUNIUHDL)

HNuankaTopsl 10CTHKEHUST KOMIETeHIIHH
Mugp Komnerenuust A e . 1
(B paMKax TaHHOW AMCUHUIUIUHEI)
YK-6.1. [IpuMeHsieT 3HaHUsI O CBOHMX pecypcax JJisl YCICIIHOTO
OCYIIECTBJICHHUS COOCTBEHHOM JIESITENIFHOCTH
Crioco0eH omnpenensirTs u YK-6.2. [loHrMaeT BaXXHOCTh COBEPILICHCTBOBAHUS,
peanr30BbIBATH TPHOPUTETHI TUTAHUPOBAHUST COOCTBEHHOM AEATEIILHOCTH U PACCTAHOBKU
YK-6 CcOOCTBEHHOM IEATEIHHOCTH U MIPHOPHUTETOB
crocoOkl ee copepureHcTBoBaHMs |YK-6.3. Peanusyer HamedeHHbIE Liell COOCTBEHHOI
Ha OCHOBE CaMOOILICHKU JESITEIBHOCTH C yYETOM JJMYHOCTHBIX BOBMOKHOCTEH, 3TArloB
KapbepHOTO pOCTa, BPEMEHHOH MepCIEKTHBEI Pa3BUTHS
JeSTeIIbHOCTH U TPeOOBaHUH PHIHKA TPy
OIIK-1.1. 3HaeT OCHOBHBIE 3aKOHBI, IIOJIOKEHUS U METOIbI B
Cnoco0eH cTaBHTh U pemarh 00JIaCTH €CTECTBEHHBIX HAYK M MaTEMaTUKH
WHKCHCPHBIC 1 HAYTHO- OIIK-1.2. YMeeT BBISBIATH €CTECTBEHHO-HAYYHYIO CYIITHOCTb
TEXHUYECKUE 33/1a41 B 00JACTH | phoGiem B 061aCTH HAHOTEXHOMOTHIL H MAKPOCHCTEMHO
HAHOTCXHOJIOTHH 1 TEXHHUKU M HOBBIX MEXIUCIUIUTMHAPHBIX HATIPABICHUIA,
: KOBOJICTBYSICh 3aKOHAMHU M METO/IaMHU €CTECTBEHHBIX HAYK U
OIIK-1 MHUKPOCUCTEMHOU TEXHUKH U y y y
HOBBIX MEKIUCIUTUTUHAPHBIX MATEeMATHKH
HaNpaBJICHISX Ha OCHOBE OIIK-1.3. BiajieeT MHCTpPyMEHTaMK aHAIM3a U PELICHUS
CCTCCTBCHHOHAYHHBIX M WHKEHEPHBIX M HAYYHO-TEXHUYECKHX 324 B 00JIaCTH
MaTCMATHICCKUX MONCIICH HaHOTEXHOJIOTHI ¥ MUKPOCHCTEMHOM TEXHUKHU Y HOBBIX
MEKIMCIUIUTMHAPHBIX HAIIPABJICHUI
OIIK-5.1. 3naeT OCHOBHOW HHCTPYMEHTApHi (hopMaTH3anuu
WH)KEHEPHBIX, HAYYHO-TEXHHUYECKHX 32]1a4, TIPUKIIATHOE
Cnoco6eH ucrnonb30BaTh
. porpaMMHoOe obecrieueHre AJIsl MOACIUPOBAHHS U
WHCTpYMEHTapui GopMannzainum
MPOEKTHPOBaHUs O0BEKTOB, CUCTEM M ITPOLIECCOB
WH)KEHEPHBIX, HAYYIHO-
OI1K-5.2. YMeeT ucmosib30BaTh MPUKIAIHOE TPOrPaMMHOE
TEXHUYECKUX 33714, IPUKIaJHOE
OIIK-5 obecrniedeHue 7151 MOACTUPOBAHUS U IPOEKTUPOBAHUS
MporpaMMHOE OOecTieueHHe IS o
00BEKTOB, CUCTEM M IIPOLIECCOB HAHOTEXHOJIOTHH 1
MO/JICITUPOBAHUS 1 .
MHUKPOCHCTEMHOHN TEXHUKH
POEKTHPOBAHMSI 00BEKTOB,
OI1K-5.3. Binageer noaxomaaMu Jisi MOJICIIUPOBAHUS U
CHCTEM H IPOIIECCOB
MIPOEKTHUPOBAHUS OOBEKTOB, CUCTEM H ITPOIIECCOB
HAHOTEXHOJIOTUH U MUKPOCHCTEMHON TEXHUKH

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

I[I/ICLII/IHJ'II/IHa <<BBCZ[GHI/IC B MUKPO- U HAHOJJICKTPOMCXAHUYCCKUC CUCTCMbID» OTHOCUTCS




Kk o0s3arenpHol yactu 0oka b1 OIT BO.

B pamkax OIl BO oOydaromnuecs Tak)Ke€ OCBaWBAIOT JPyTrUe AUCIUTIIMHBI W/WIA
CIOCOOCTBYIOIIME JIOCTHKEHHIO 3aIlUIAaHUPOBAHHBIX PE3yJIBTATOB OCBOCHUS
JTUCUUIUTMHBI «BBeIeHre B MUKPO- M HAHODJIEKTPOMEXAHUUECKUE CUCTEMBI».

IMIPpaKTHUKH,

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux 00CMUICEHUIO
3anaaHUPOBAHHBIX PE3YIbMANmo8 0C80CHUS OUCYUNTUNBL

Ipenmecrpyromue Iocaenyromue
MIng Haumenoante nncﬂﬂinnﬂm/yMol;l JIA I[I/ICIIHHJII/I}:[)]:I/;IHOI{ JIU
P KOMIIETEeHI[U U . M % Yo,
NPAKTHKH NPAKTUKH
CrniocoOeH onpenensirs u
pean30BbIBaTh
IIPUOPUTETHI COOCTBEHHOM Hctopus 1 METORONIOrus HAyKH
YK-6 JESITENIBHOCTH B CIIOCOOBI TexHonornyeckas mpakTUKa
€€ COBEpILUEHCTBOBAHUS Ha [IpennunnomHas npakTuka
OCHOBE CaMOOLICHKH
Crnioco0eH cTaBHTh U
pemaTh HHXEHEPHbIE U
HAy4YHO-TEXHUUECKHUE
3ajjauu B o0xacTu
HaHOTEXHOJIOTUH U Marepuasbsl HAHOCTPYKTYPHBIX
OIMK-1 MHUKPOCHCTEMHOM TEXHUKH YCTaHOBOK
1 HOBBIX TexHonOrn4yeckas npakTHUKa
MEXAUCIUTUTMHAPHBIX [IpennunnomHas npakTuka
HaIpaBJICHUSIX HA OCHOBE
€CTECTBEHHOHAYYHBIX U
MAaTE€MaTHYECKUX MOJEIEH
Crnioco0OeH ncnonbp30BaTh
WHCTPYMEHTapHUI
TexHOI0rMK NPOrpaMMHUPOBAHUS
(dhopManuzanuu
JUIS. ”THHOBALIMOHHBIX TIPOU3BOJICTB
WH)KEHEPHBIX, HAY4YHO-
OnTHueckne N3MepeHus
TEXHUYECKUX 3a/1a4,
IIpakTHKyM NpUMEHEHUs
MIPHUKJIaTHOE TPOrpaMMHOE
OIIK-5 reonH(OPMAIIMOHHBIX CUCTEM

obecrieueHue st
MOJICJTUPOBAHUS U
MPOEKTHPOBAHHSI
00BEKTOB, CHCTEM U
MPOIIECCOB

HayuHo-uccnenoBarenbckas
pabora

TexHoIIOTHYECKAs! TPAKTUKA
[IpennumnmomMHas mpakTHKa

* - 3aMONHSACTCS B COOTBETCTBUH ¢ Marpuiei komretennuit u CYII OIT BO

4. OFBEM JJUCHUILJINHBI U BUJIbl YYEBHOM PABOTHI

O61ua;1 TPYAOCMKOCTb AUCHUITIIIHHBI ((BBGZ[GHI/IC B MHUKPO- W HAHOJJICKTPOMCXAHUYICCKUC
CHCTEMBI» COCTABIISICT 5 3aUETHBIX CAHUHUII.

Tabnuya 4.1. Budwr yuebnoii pabomui no nepuodam ocsoenus OIT BO ons OIHOH
dopmbl 00yuenus

N BCETO, CemecTp(-b1)
Buj yueOHoi1 padoThl AL 1 5 3
Koumaxmmnas paboma, ax.u. 54 54




Buj yueoHoit padoThI BCaIli};O, 1 ‘Ceéw ec‘Tp(ébl)‘ 4
Jexruu (JIK) 18 18
Jlaboparopubie pabotsl (JIP) - -
ITpaktuyeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4aruuxcs, ax.u. 99 99
Konmponw (3x3amen/3auem c oyenkoti), ax.u. 27 27
aK.u. 180 180
OO0masi Tpy10eMKOCTh M CUMILIUHBI
3a4.el. &) B

5. COAEP KAHUE JUCIUIIJINHbI

Tabauya 5.1. Codepocanue oucyuniutvl (Mo0YyJis) no 8UOAM Y4eOHOU padbomul

HaunMenoBanue pazgesa
AUCHMILIMHBI

Conep:xxanue pa3jea (TeMbl)

Bup yyeonoii
padoTsI*

Pasnen 1. ®usnueckue
ocHoBEI MOMC

MacmrabHele mpeoOpa3oBaHus
XapaKTepUCTUYECKUE YK CIIa

JIK, C3

Pazpgen 2. Texnomoruu
MBMC

Tepmudeckoe OKUCICHUE

[Ipouecc XUMHYECKOTO OCaXKACHUS U3 Ta30BOU (ha3bl
(CVD)

[Iporecc XUMUIECKOTO OCaXKIEHUS U3 Ta30BOM (ha3bl mpu
uuskoMm gasineann (LPCVD)

Hanbsuienue

Ucnapenue

Hanecenwne (popMoBKa) ciioeB

DnekTpoauTuieckoe HaneceHne (HopMoBKa) coeB
AHU30TPONHOE TpaBJIeHHE

TpaBnenue B cocynax

IIna3zmMeHHOE TpaBiieHUE

PeakTiBHOE HOHHOE TpaBJICHHE

PeakTnBHOE TpaBJICHNUE HOHHBIM IIyYKOM
TpaBnenue pacibliieHHEM

TpaBieHue HOHHBIM ITY4YKOM

JlazepHast 0O6paboTka

Kpemnuerast 00pEMHas MEKpOOOpPabOTKa
KpemHueBast moBepxHoCTHasE MUKpOOOpaboTKa
LIGA TexHonorus

SIGA TexHosOrNsA

MUMPs (MHOronosns3oBarenbekas MOMC TexHonorus)

JIK, C3

Paznen 3. AkTroaTophl

I'mapaBanyeckne akTIOaTOpPbI

TemnmnoBeie (OMMeTaTITMUECKIE) aKTFOATOPBI
MarHuTHbIE aKTHOATOPBI
[Ipe3035meKTprUecKre aKTI0aTOPHI
DNEKTPOCTATHYECKUE AKTIOATOPHI
MO3OMC-rupocKonsl

banounsie (BUOpAIOHHBIE) THPOCKOIIBI
I'upockon-kamMepToH

I'mpocKoIBI O TEXHOIOTHU imems
I'npocKoIBl ¢ TUCKOM-BHOPAaTOPOM
BpamarensHble BHOpalIMOHHBIE MUKPOTHPOCKOTIBI
Bo1oKOHHO-ONITHYECKHE THPOCKOIIBI
Pamnogactoraeie MOMC-kiroun
M3MC-koHAE€HCATOPH! U HHAYKTHBHOCTH
Anrennpie MOMC

JIK, C3




HauMeHoBaHue pasaejaa

Conep:xxanue pa3jesia (TeMbl)

Bua yueonoii

AUCIHUIJIMHBI padoThI*
MOBOMC-renepaTopsl
Hanoanextpomexanuueckue nmpeoOpa3oBaTeu
Hanomammunsl
Pazgen 4. HOMC buopoboTsr JIK, C3

AnpecHast JoCTaBKa JIEKapCTB
AnpecHas 10CTaBKa UHIUKATOPOB

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ayuTOpUH

Crnenuaau3upoBaHHOe
yueOHoe/s1adopaTopHoe
obopynoBanme, I1O u
MAaTepHaJIbI 1J51 OCBOCHHUS
AUCHUTLTHHBI
(pr HEOOXOTUMOCTH)

Aynuropus 1 MPOBEACHUS 3aHATHH JIEKIIHOHHOTO

THUIIA, OCHAILlEHHAs KOMILJICKTOM
JlextmonHas CHETMATN3NPOBAHHON MeOeNH; JOCKOM (PKpaHOM) U
TEXHUYECKUMHU CpeICcTBaMuU MYJIbTUMEANA
MpEe3eHTalUN.
AyauTopust 1uisl OPOBEACHUS 3aHATHIA CEMHUHAPCKOrO
TUIA, IPYTIIOBBIX " WHIUBUIYaTBHBIX
KOHCYJIbTaIHH, TEKYIIEro KOHTPOJIS u
CemunHapckas MIPOMEKYTOYHON aTTecTaluH, OCHAIIICHHAS
KOMIUICKTOM  CHELHUAIN3UPOBAaHHOM Melenn U
TEXHUYECKUMHU CpeIcTBaMu MYJIbTUMEANA
MpEe3eHTalUH.
KomnbroTepHslid Kjlacc A OPOBEICHUS 3aHITHM,
IPYNIIOBBIX M HHAMBUAYAILHBIX KOHCYJIBTAIUH,
KoMbioTepHBii TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOYHON aTTECTAlINH,
OCHAILlEHHAs TEPCOHAJBHBIMH KOMIbIOTEpaMH (B
Kace KOJMYECTBE _ MT.), JOCKOH (3KpaHOM) |
TEXHUYECKUMHU CpeIcTBaMu MYJIbTUMEANA
NpEe3eHTaLUN.
Aymuropusi UL CaMOCTOSITEIbHOM  paboThI
Hist oOydaromuxcs  (MOXKET  HCIOJNb30BAThCS IS
CaMOCTOATEJIbHON | poBeIeHUs CEMHHAPCKUX 3aHSATHH 17§
paboThI KOHCYJbTalMi), OCHAILlCHHAS KOMIUIEKTOM
00yJaromuxcs CHELUAIN3UPOBAHHON MeOen M KOMIIBIOTEpaMH C

noctyriom B OMOC.

* - ayIUTOpHS ISl CAMOCTOATENLHOM paboTel 00ydaromuxcs ykasbiBaercss OBA3ATEJIBHO!

7. YYEBHO-METOANYECKOE
JUCIHHUIIVINHBI

Ocnosnas tumepamypa:

N HHOOPMAIMOHHOE OBECIHHEYEHHE

1. Hamo- u mukpocucreMHas texHuka. Ot wucciaemoBanuii K paspaborkam. COOpHHK

cratei. [lonm penmakuumerr ManbieBa ILII. MockBa: Texnocdepa, 2005. — 592 c.
https://www.technosphera.ru/lib/book/125?read=1

2. Octeprak [I. M. MukposnekTpoMexaHuKa

5

yue6. mocobme/ II. M. Ocreprak. -



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

Hosocubupck: Uzn-so HI'TY, 2016. -120 c. - 60 sk3. - 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. Hanomarepuanbl W HAHOTEXHOJOTMH: Yy4yeOHoe mocobue /
B.C.Kupuanos; IlepMmckuii Hail. uccies. noautex. yH-T. — Ilepmb. M3n-Bo Ilepm. Hail.
uccit. monutex. yH-ta 2016- 193 c.

5. I'pumunn A. B. IlpoektupoBaHue 3JIEKTPOHHON KOMIOHEHTHOM 0a3sl B ANSYS
WORKBENCH : yue6. nocobue/ A. B. I'pugunn, B . A. Komuyxusn , B. A. I'puguun. -
Hosocubupck: M3a-8o HI'TY, 2016. -83 c. -100 3k3. - ISBN 978-5-7782-3138-2

Jlononnumenvuas numepamypa:

1. Taiayk FO. C., CaBunkuii A. A., Peytckas O. I'., Tapateia U. A. TlonynpoBoIHUKOBBIE
ra3oBbl€ JaTYMKU Ha OCHOBE KOMIIO3UIIMU OKCHIa BoJib(ppama u okcuaa uuaus // Hano-
U MUKpocucteMHas TexHuka. Tom 20. Ne 4 C.232 (2018).

2. bpoiiko A. II., AnexceeB H. U., Kanenor B. E., Kopaskos A. B., Jlarom A. B.,
Jlyaunun B. B., XwmenpHunkuii . K. UIIMK-akTroatop: Moaens, pacuer W aHalu3
npoueccos // Hano- u mukpocucremnast rexnuka. Tom 20. Ne 4 C.242 (2018).

3. amumon A. C., TumomenkoB C. I1., I'omoBunckuii M. C., Jonroseix JI. 1., Kamyrun
B. B., Uxo Mpbe Aynr. OOecneuenue paboTtel u caMmokannOpoBku MDOMC-
WHKJIMHOMETPA B YCJIOBHUSAX BO3JEHCTBUSI PA3IMYHBIX BHEIIHMX BO3JEUCTBYIOIINX
dakropos // Hano- u mukpocuctemuast rexuuka. Tom 20. Ne 2 C.124 (2018).

Pecypcur ungopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. ObC PYIH u croponnue 9bC, K KOTOpbIM CTYJIEHTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOUYEHHBIX JIOTOBOPOB:

DNeKTPOHHO-ONOINOTEeUHAsS crucTemMa PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubanoreka onnaia» http://www.biblioclub.ru

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

- OBC «KoncynpTant cTyaeHTa» Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpourkuit MOCT»

2. basnl JaHHBIX KU ITIOUCKOBBIC CUCTEMBI.

- DIIEKTPOHHBIA (OHJ TPABOBOM M HOPMATHUBHO-TEXHUYECKOW JOKYMEHTALUU
http://docs.cntd.ru/

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

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

- pedepaTtrBHast 6a3za manubix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHI] - nanunonansHas Oubnuorpaduueckas 6a3za JaHHBIX HAYYHOT'O ITUTHPOBAHUS
https://elibrary.ru/authors.asp

Yuebno-memoouueckue mamepuanvl 01 CAMOCMOAMENbHOU pabombl 00yYAOWUXC NPU
0CBOeHUU OUCYUNTUHBY/MOOYAA ™!
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1. Kypc nexkuuit no aucuumuiniHe «BBeneHue B MUKPO- U HAHOZJIEKTPOMEXaHHUYECKHUE

CHUCTCMbD».
* - Bce Y4YeOHO-METOJMYECKHE MaTepHuanbl Uil CaMOCTOATENbHOW paboThl  oOyuarommxcs
pasMeIamTcs B COOTBETCTBUH C IEHCTBYIOIINM MOPSAAKOM Ha cTpanuie aucuuiuiel B TYHUC!

8. OEHOYHBIE MATEPHAJIBI ¥ BAJLIBHO-PEATHHIOBASL CUCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIOETEHIMHA MO
JTUCHUIJIMHE

OneHouHble MaTepuanbl M OaNIbHO-pEUTHUHIOBasl cHUCTeMa® OlEHWBAaHUA YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH (4aCTU KOMMETEHIUI) IO UTOraM OCBOCHUS JUCIUTLINHBI
«BBeneHrne B MUKpPO- U HAHOAJIEKTPOMEXAHUYECKUE CUCTEMBD MpeIcTaBiIeHbl B [[prtoxkennn

K Hactosmel Paboueit mporpamMmme JUCITUTIITAHEIL.
* - OM u BPC dopmMupyroTcst Ha OCHOBaHUM TPEOOBAHUIT COOTBETCTBYIOIIETO JIOKATBHOTO HOPMATHBHOTO aKTa
PV/IH.
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