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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuunnuHa «BBeneHWe B MHKPO- U HAHOAJIEKTPOMEXAHUYECKHE CHCTEMbD» BXOIUT B
porpaMMy Maructparypbl «HKXeHEpHO-PU3NYECKUE TEXHOJIOTUA B HAHOWHIYCTPUU» IO
HanpasieHuo 28.04.01 «HaHOTEeXHOJIOrMM M MHUKPOCUCTEMHAass TEXHHMKa» U u3yyaercs B |
cemectpe 1 kypca. JucuurummHy peanusyer basoBas kadenpa «Hanorexnomoruu wu
MHUKpPOCHCTEMHasi TeXHUKa». JlucuuruinHa coctouT u3 4 pasnenoB U 42 TeM W HampaBlieHa Ha
M3y4eHHE OCHOB MUKPOIJIEKTPOMEXaHUYECKUX CHUCTEM.

llenpto OCBOEHHUS AUCUMUIUIMHBI SBJISETCS OOYy4YeHHE 3HAHMUSM [0 Pa3IUYHBIM BUAAM
MHUKPOIJIEKTPOMEXAHUUECKUX CHUCTEM (THUAPABIMYECKHE, MHE303JEKTPUUECKUE, MArHUTHBIE,
TEPMOAJIEKTPUUYECKUE U T.J.), IO UX (PU3UKE U TEXHOJIOTHHU, [0 OCHOBHBIM BH/IaM HaHOCHCTEMHOMN

TEXHUKH (HAHOMAIIUHBI, HAHOPOOOTHI U AP.) U YMEHHUIO MOJACIIUPOBATh YKAa3aHHBIE YCTPOMUCTBA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoecHue JUCHUITIIMHBI «BBCHGHHG B MHUKPO- W HAHOJJICKTPOMEXAHUYCCKUC CUCTCMBID»

HaIIpaBJICHO

Ha (QopmupoBaHHe Y

KOMIICTCHITNH ):

oOydaromuxcsi  CIEAYIOIUX KOMIETEHIMI  (J4acTu

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerennus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
VYK-6.1 IIpumensieT 3HaHUSA O CBOMX pecypcax Ui YCIEIIHOro
OCYIIECTBIICHNS] COOCTBEHHOI! IEATEILHOCTH;
CriocobeH omnpenensiTs U
VK-6.2 [ToHnmMaeT Ba)XHOCTh COBEPILICHCTBOBAHHUS, INITAHUPOBAHUS
peaTu30BHIBATh IPUOPUTETHI .
o COOCTBEHHOM JIESITEBHOCTH U PACCTAHOBKH IIPHOPUTETOB;
VK-6 CcOOCTBEHHON AEATETLHOCTHA U o
VYK-6.3 Peannsyer HaMeUeHHBIE LI COOCTBEHHON IEATEIEHOCTH
CIIOCOOBI €€ COBEPIICHCTBOBAHUS .
C Y4€TOM JIMYHOCTHBIX BO3MOXKHOCTEH, 3TalloB KaphepHOTO POCTa,
Ha OCHOBE CAaMOOIICHKH . N
BPEMEHHOH TEePCIEKTHBBI PA3BUTHS EATEIBHOCTH U TpeOOBaHMI
pBIHKA TPYJa;
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKEHUS U1 METOJIEI B
Cnocob6eH cTaBUTh U pemaTh
00J1aCTH €CTECTBEHHBIX HAYK U MaTeMaTHKH;
WHKCHEPHBIE U HAy4JHO-
OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIHOCTh
TEXHUYECKHE 3a/1a4H B 00JIaCTH N o
. mpo6ieM B 001aCTH HAHOTEXHOJIOTHIH U MUKPOCHCTEMHOM TEXHUKH
HAHOTEXHOTIOTHH 1 1 HOBBIX MEXIUCIUIIIMHAPHBIX HANPaBICHUH, PyKOBOACTBYSIChH
OIIK-1 MUKPOCUCTEMHOU TEXHUKU U el P P - bY ACTBY
3aKOHAMHM ¥ METOJJaMH €CTECTBEHHBIX HAYK M MaTEeMaTHUKH;
HOBBIX MEXIUCIUTUTHHAPHBIX
OIIK-1.3 Bnageetr HHCTpyMEHTaMH aHAIU3a U PEIICHUS
HaINpaBJIEHUSIX Ha OCHOBE
WH)XEHEPHBIX M HAYYHO-TEXHUYECKHX 3a/1a4 B O0aCTH
€CTECTBEHHOHAYYHBIX U . -
. HAHOTEXHOJOTUI 1 MUKPOCHCTEMHOIN TEXHUKH ¥ HOBBIX
MaTeMaTHYeCKUX MOJIeel .
MEKANCIMIUIMHAPHBIX HalpaBIICHUH;
OIIK-5.1 3HaeT OCHOBHOM MHCTpYMEHTapUil popMaIn3auu
WHKEHEPHBIX, HAyYHO-TEXHMYECKHX 33/1a4, TIPUKJIaHOe
Crioco0OeH HCIos30BaTh P  Hay Aat, b A
N MpOrpaMMHOE 0OecTiedeHue AJIsl MOJETUPOBaHUS U
WHCTpyMEHTapuil (hopmanmszanuu
MPOEKTUPOBAHHS OOBEKTOB, CHCTEM U IPOLIECCOB;
WHKCHEPHBIX, HAyYHO-
OIIK-5.2 YMeer ucnoap30BaTh MPUKIAJIHOE IPOrPAMMHOE
TEXHUYECKUX 3aj]ad, IPUKIATHOE
OIIK-5 obecrieyeHne A1l MOICITMPOBAHUS U IPOCKTHPOBAHMS 0OBEKTOB,
IpoTpaMMHOE 0OecTIiedeHne s . o
CHCTEM | IIPOIIECCOB HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM
MOJICITUPOBAHMA U
MIPOEKTHPOBAaHUS 0OBEKTOB TexEMKH,
p P ’ OI1K-5.3 Bnazgeet moaxoaamMu JIj1sl MOJSIIUPOBAHUS
CHCTEM H IIPOIIECCOB .
MIPOEKTHPOBAHUSA 0OBEKTOB, CUCTEM H IIPOIIECCOB HAHOTEXHOJIOTHI
1 MHKPOCHCTEMHOM TEeXHHUKH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucumiuinHa «BBejeHne B MUKPO- ¥ HAHODJIEKTPOMEXAaHHUECKUE CHCTEMBD» OTHOCHTCS K
o0si3arenpHOM yacTu O1oka 1 «/luctumimael (Moxyn)» o0pa3oBaTebHON MPOTPaMMBbI BBICIIIETO
o0Opa3oBaHus.

B pamkax o0pa3zoBaTesnbHON MporpamMmbl BBICIIETO O0pa30BaHUS OOyYAIOIIMECS TaKxKe
OCBaWBAIOT JApPyrM€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKCHHUIO
3aIJTAHUPOBAHHBIX  PE3yJbTaTOB  OCBOCHMSI  JUCHUIUIMHBI  «BBeneHue B MHUKpPO- U
HaHORJIEKTPOMEXAHUYECKUE CUCTEMBI».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpenmecTBylomme Ilocaenyomue
Mudg Hauvenosanne nnc{)mnﬂnﬂbl?’MOI: JIN le/lcul/lﬂﬂl/lillil/MOH JIN
P KOMIIETeHIIMH * Y, . ¥,
NMPAKTHKHU NPAKTHKH
CriocobeH ompenensTs 1
peaTn30BEIBATh IPHOPUTETHI
. TexHOTOrHYEeCKast MPAKTUKA;
COOCTBEHHOM JIEATENHLHOCTH
VK-6 [IpenaurioMHas mpaKkTHKa;
U CIIOCOOEI €€
COBEpPIIICHCTBOBAHMS HA
OCHOBE CaMOOILIEHKH
Croco0eH CTaBUTh U
peliaTh HHXCHEPHBIC U
HAYYHO-TEXHUYCCKHE
OCHOBBI IPUMEHEHHUS
3a7a4d B 00JaCTH .
. HAHOTEXHOJIOTHH 1
HAHOTEXHOJIOTUH 1 o
N MHUKPOCHUCTEMHON TEXHUKH;
OIIK-1 MUKPOCUCTEMHOUN TEXHUKHU U

Hay‘IHO'I/ICCJIGZ[OBaTeHLCKaH;

HOBBIX
TexHOMOTHMYCCKAS IIPpAKTHUKA,

MEKTUCIUTUTMHAPHBIX
HaIpaBJICHUAX Ha OCHOBE
€CTECTBEHHOHAYUHBIX U
MaTeMaTHYeCKUX Moeiei

Crioco0eH HCIoJIb30BaTh

WHCTPYMEHTapUM . .

Py P Modeling of Nanoobjects;
hopmanuzanuu

TexHonoruun
HWH)XEHEPHBIX, HAYy4YHO-
MpOrpaMMHUpPOBAHUS B
TEXHUYECCKUX 3a]1a4,

OIIK-5 HaHOWH]LyCTpHUH;
MIPUKIIaIHOE TIPOrpaMMHOE
Hayuno-uccnenoBarensckast;

obecreueHue JUIA
TexHOMOTHMYECKAS IIPpAKTHUKA,
MOJACIUPOBAHUA U

MMPOCKTUPOBAHUA O6’L€KTOB,
CHUCTEM M ITPOLECCOB

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnereruii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCLMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI « BBeIeHNE B MUKPO- U HAHOAJIEKTPOMEXAHUIECKUE CUCTEMBD) COCTABIISIET «5) 3a4ETHBIX CIUHUII.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8biCULec0 00paA308anusi OJisi OYHOU HOpMbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 99 99
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.ell. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
paszena [——— Copep:xanue pa3aesia (TeMbl) yueOHoit
padoThI*
Paszen | du3nIecKrue OCHOBBI 1.1 MacmtabHbIe TpeoOpa3oBaHUS JIK, C3
M3BMC 1.2 XapaKTepUCTUICCKUE YUCITA JIK, C3
2.1 TepMHuUYECKOE OKHUCIICHHE JIK, C3
[Ipouecc XMMHYECKOTO OCAXKAECHUS U3 Fa30BOU
2.2 (baser (CVD) JIK, C3
23 [Ipouecc XMMHYECKOTO OCAXKAECHUS U3 Fa30BOU JIK, C3
(a3pl npu HU3KOM aasiieHnu (LPCVD)
2.4 Hanbinenne JIK, C3
2.5 Hcmapenue JIK, C3
2.6 Hanecenue (popmoBKa) cioeB JIK, C3
2.7 OnexTponutndeckoe HaHneceHue (popmonka) cimoes | JIK, C3
2.8 AHH30TPOITHOE TPABJICHHE JIK, C3
2.9 TpaBiieHHE B coCymax JIK, C3
Paszgen 2 | Texnonornu MOMC 2.10 IInasMeHHOE TpaBlIeHHE JIK, C3
211 PeakTHBHOE MOHHOE TPaBJICHHE JIK, C3
2.12 PeakTrBHOE TpaBlIeHHE HOHHBIM ITYYKOM JIK, C3
2.13 TpaBieHUe pacublICHUEM JIK, C3
2.14 TpaBiieHUE HOHHBIM ITyYKOM JIK, C3
2.15 JlazepHast 00paboTKa JIK, C3
2.16 KpeMHueBas 00€MHas1 MUKPOOOpabOTKa JIK, C3
2.17 KpeMHHeBas moBepXHOCTHAsT MUKPOOOpaObOTKa JIK, C3
2.18 LIGA Texnonorus JIK, C3
2.19 SIGA TexHonorust JIK, C3
220 MUMPs (MHOTOMOIB30BaTENbCKast MOMC JIK, C3
TEXHOJIOTHSI)
3.1 I'uapaBiaryeckue akTI0AaTOPHI JIK, C3
3.2 TemnoBbie (OMMETAIUINYCCKHE) aKTHOATOPBI JIK, C3
3.3 MarHuTHbIE aKTIOATOPHI JIK, C3
3.4 [1pe3037eKTpHUECKHE aKTI0ATOPHI JIK, C3
3.5 OeKTpocTaTHIeCKHe aKTIaTOPhI JIK, C3
3.6 MO3MC-THpOCKOIBI JIK, C3
3.7 Banoynsle (BUOpalMOHHBIE) THPOCKOTIB JIK, C3
Pasien 3 | Axrioatops 3.8 I'mpockon-kaMepToH JIK, C3
3.9 ['MpOCKOIIBI 10 TEXHOJIOTMH imems JIK, C3
3.10 I'upockombl ¢ TUCKOM-BUOPAaTOpOM JIK, C3
3.11 Bpauiarenbable BuOpairionnsie Mukporupockonsl | JIK, C3
3.12 BoJ10KOHHO-ONTHYECKHE TUPOCKOTIBI JIK, C3
313 Pamnouacrorasie MOMC-kmroun MOMC- JIK, C3
KOH/ICHCATOPBI U MHAYKTUBHOCTH
3.14 Antennsie MOMC JIK, C3
3.15 MOBMC-reHepatopsl JIK, C3
4.1 HaHnoanekTpoMexaHnuecKkne mpeodpa3oBaTesun JIK, C3
4.2 Hanomammns: JIK, C3
Pasnen 4 |HOMC 4.3 Bropo06oThI JIK, C3
4.4 AnpecHas JOCTaBKa JIEKapCTB JIK, C3
45 AnpecHas JOCTaBKa HHAWKATOPOB JIK, C3

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuanbHo-mexuuieckoe obecneuerue OUCYUNIUHBL

* - zanonHsgeTcs Toibko 1o OUHOM dopwme obyuenust: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPpaKmu4ecKue/CeMunapcrue 3aHsmusl.




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.

Aynutopus i1 NPOBEICHUS 3aHATUIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHJIMBHUIYAITBHBIX KOHCYJIBTAIMK, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOU aTTeCTaIlUH,

CemuHapckas
OCHAII[CHHAs] KOMILJIEKTOM
CIeIMaTU3UPOBAHHON MeOeH U
TEXHUUYECKUMU CPEJCTBAMHU MYJIbTHUMEINA
NIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tins o0yJaronuxcs (MOXET UCIIOIb30BaAThCS TS
. | IpOBeIeHUs] CEMHUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIBTAINi1 ), OCHAIIEHHAS KOMIIEKTOM
paboTsl

CIIeMaTM3UPOBAHHON MeOenu u
KoMIbroTepami ¢ gocrynoM B QUOC.

* - ayauTOpHsI I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI

Ocnoenas tumepamypa:

1. Tumommna, FO. A. BBenenue B HAaHOTEXHOJIOTHH : yueOHoe mocobue / 0. A.
Tumommuna, 3. ®@. Bo3necenckuii. - Kazans: KHUTY, 2019. - 88 c. - ISBN 978-5- 7882-2719-1

2. Imutpues, A. C. Brenenue B Hanoteriodusuky: monorpadus / A. C. JImurpueB. —
2-e u3n. — Mocksa: JlaGopatopus 3Hanuii, 2020. — 793 c¢. — (Hanotexnonorun). - ISBN 978-
5-00101-669-4

3. bynros, E. A. CoBpeMeHHbIE yCTPONCTBA U 3JIEMEHTHI HAHOAIEKTPOHUKHU: Y4eOHO-
meToaudeckoe mocooue / E. A. Bynros, A. C. Boxmunnes, T. B. Illtanr. - 2-e u3n., crep. -
Mocksa: ®JIMHTA : U3a-Bo Ypan. yn-ta, 2022. - 132 c. - ISBN 978-5-9765- 5036-0
(O®JIMHTA) ; ISBN 978-5-7996-3090-4 (131-Bo Ypai. yH-Ta)

4. Benenue B GU3MKy HAHOTEXHOJIOTUHU: METOIMYECKOE [TOCOOUeE TI0 J1ab0OpaTOPHBIM U
npaktuueckum padoram / B. B. benses, /1. H. Uaycos, A. JI. Kypunos, M. I'. bBypnanosa, H. B.
3BepeB. — MockBa: ['ocynapcTBeHHBIN yHUBEpcuTeT npocsenienus, 2024. — 82 c¢. ISBN 978-5-
7017-3461-4

5. CrankeBud, JI. A. VHTeNIeKTyanbHbIe CUCTEMBI U TEXHOJIOTHH : YIEOHHUK U
npakTukyM Jutst By30B / JI. A. CrankeBH4. — 2-¢ u3/1., mepepad. u qor. — MockBa:
W3narensctBo KOpaiit, 2024. — 495 c.

- https://urait.ru/bcode/536688
Lononnumenvnasn numepamypa:

1. Hano- u mukpocucremHuas texuuka. Ot uccnenoBanuii k pazpadorkam. COOpHHUK

crareit. [Ton penakuueii Manbuesa [1.I1. Mocksa: Texaocdepa, 2005. — 592 c.
- https://www.technosphera.ru/lib/book/125?read=1
2. Ocreprak /1. 1. MukposnektpoMexanuka : yue0. mocodue/ JI. U. Octeprak. -




Hosocubupck: U3n-so HI'TY, 2016. -120 c. - 60 3k3. - 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. Kupuanos B.C. Hanomarepuassl 1 HAHOTEXHOJIOTUH: yueOHOe mocodue /
B.C.Kupuanos; Ilepmckuii Hau. uccien. nonutex. yH-T. — [lepmb. M3n-Bo [lepm. Hatl. ucca.
nosutex. yH-ta 2016- 193 c.

5. I'pumuun A. B. IIpoekTupoBaHue 3IeKTPOHHOM KOMIIOHEHTHON 0a3bl B ANSY'S
WORKBENCH : yue6. nmocobue/ A. B. I'puauun, B . A. Komuyxun , B. A. ['puauun. -
Hosocubupck: U3n-so HI'TVY, 2016. -83 c. -100 3x3. - ISBN 978-5-7782-3138-2

6. Iaiinyk 0. C., CaBunkuii A. A., Peyrckas O. I'., Tapatsin 1. A.
[TorynpoBOIHUKOBBIE Ta30BbIe JATYUKN HA OCHOBE KOMIIO3UIIMH OKCHJIA BoJIb(hpama U OKCuaa
unaus // Hano- u MukpocucremHuast texauka. Tom 20. Ne 4 C.232 (2018)

7. bpoiiko A. I1., Anekcees H. U., Kanenos B. E., Kopasiko A. B., Jlarom A. B.,
Jlyaunun B. B., Xmenpaunkuii . K. UTIMK-akTroaTop: MOJieNb, pacyeT ¥ aHaJIU3 TPOIECCOB //
Hano- n mukpocucremnas Texauka. Tom 20. Ne 4 C.242 (2018)

8. [llamumoB A. C., TumomenkoB C. I1., I'onosunckuiit M. C., Jonrossix JI. ., Kanyrun
B. B., Uxo Mse Aynr. O6ecnieuenue padoTsl U camokanuOpoBku MOMC HHKIMHOMETpA B
YCIIOBHSAX BO3JICHCTBHS PAa3IMYHBIX BHEITHUX BO3IeHCTBYIOMMX (GakTopoB // Hano- n
MuKkpocucteMHas Texuuka. Tom 20. Ne 2 C.124 (2018)

9. TeopeTnueckass HHHOBaTHKa : y4eOHUK U MpakTHKyM s By30B / M. A. BpycakoBa [u
np.] ; mox penakuueit M. A. bpycakoBoii. — Mocksa : U3natensctBo FOpaiit, 2024. — 333 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIHOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-O0MOMMoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas oubanoreka onnaii» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cTyaeHTa» www.studentlibrary.ru

- OBC «Tpounxuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/

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

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

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomuvl 0OY4aOWUXCsL npu
0C80eHUU OUCYUNTUHBL/MOOYAA™E:

1. Kypc neknnii o aucumiuinee « BBeeHue B MUKpO- M HAHODJIEKTPOMEXAHUYECKUE
CHUCTEMBD».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!

8. OIEHOYHBIE MATEPHAJIBI Y BAJUILHO-PEATHUHTOBASI CHCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUI TIO
JTUCHUIJIMHE



OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIICHHBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIIM) MO0 MTOraM OCBOCHMS UCIUILIHHBI
«BBeneHne B MUKpPO- U HAHOAJIEKTPOMEXaHUUYECKHE CUCTEMBI) IpecTaBieHbl B [Ipunoxkennn
Hacrosmei Paboueil mporpamMmme JUCHUTUIMHEI.

* - OM u BPC dopMupyroTcss Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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