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1. He.]'ll/l OCBOCHHUSA NTUCHHUIIIMHBI

LenssMu OCBOEHHS AUCIUILINHBI ABISETCA (POPMUPOBAHHUE Y O0YUAIONIUXCS OTIPEACICHHOTO

OOII

npoecCHOHATBHON IS TEILHOCTH.

(m. 5 O6meii xapakrepuctuku OOII) cocraBa KOMMIETEHIWH s TOATOTOBKH K

o COcTaBHﬂlOllll/le Ppe3yibTaToOB OCBOCHHSI
I/IH}II/IKaTOpBI JAOCTHIKCHUA KOMIICTCHIIUHA
Kon (1eCKpHNITOPBI KOMIIETEHIIMH)
HaumeHoBanue
KOMIICTCHITUA HaumeHnoBanue HHAUKATOpa
KOMIIEeTEeHIIUH Kon OCTHIKERHS! Ko HaumeHoBaHue
HHIHKATOpa a a
MK(Y)-1 Cnocoben Brnaneer onsiTom
CTPOUTH TK(Y)-1.1B1 MOJEJIUPOBAHUS
npocreiime ’ MUKPOMEXaHNYECKUX
¢dusmyeckue u CHCTEM
MaTeMaTHYECKH TK(Y)-1.1¥1 | Ymeer crpouts
€ MOJIeNIH (dbusnaeckue u
pudopoB, MaTeMaTH4YeCcKue
CXEM, JleMoHCTpHUpYET CIIOCOOHOCTD MOJIEJI KOMIIOHEHTOB
YCTPOUCTB U CTPOHTH (pH3MUecKue u MHUKPOCUCTEMHON
YCTaHOBOK MaTeMaTHYECKUEe MOJIENIN TEXHUKU
SJICKTPOHHUKHU U n HK(Y) 1 MHKPOIIECKTPOMEXAHNICCKUX HK(Y)_1,31 3Haer (usnueckue
HAHORJIEKTPOHU ’ CHCTEM, a TaKXKe UCIIOJIb30BaTh TPHHIHIIEL IIOCTPOCHHSI
KM Pa3JIM4HOro CTaHJapTHBIE IPOrPaMMHBIE KOMIIOHEHTOB
(yHKIMOHABHO CPEJICTBA X KOMITBIOTEPHOTO MHKPOCHCTEMHOH TEXHUKH
ro Ha3HA4YeHUs, MOJICJIUPOBAHUS
a TaKkxke
HCIIO0JIb30BATh
CTaHJapTHbIE
NIpOrpaMMHbIE
cpecTBa X
KOMIIBIOTEPHOT O
MOJICJIMPOBAHUS

2. MecTo qucuMiuiuHbl (MoayJisi) B crpykrype OOII

JucnunnuHa oTHocUTcs K 0a3oBoit wactm bioka 1 ydeOHOro miaHa oOpa3oBaTeNbHOU
IPOTrpaMMBI.

3. [lnanupyemble pe3yJabTaThbl 00y4eHHs M0 AUCHUILIAHE

Ilocne ycnenHoro 0CBOCHUsI JUCHUILIMHBL OyAyT chOpMHUPOBAHBI PE3YIbTATH O0yUCHHUS:

Tlnanupyemblie pe3yJibTarbl 00y4eHHsl 110 AUCIHUILTHHE Hupukarop
Kon HaumeHnoBanue JAOCTHKCHUSA
KOMIIETCHIUH
PII1 3Harth (U3MYECKHE MPHUHIMUIBI TMOCTPOCHHUS MHUKPOAIEKTPOMEXaHUYECKUX I TIK(Y)-1
CEHCOPOB '
PII2 YMeTb COCTaBIsATh MaTEMAaTUYECKUE MOJEIIM KOMIIOHEHTOB MUKPOCUCTEMHOM I TIK(Y)-1
TEXHUKH '
PJ -3 | BnageTs MeTO1aMy MOJACIMPOBAHUS MUKPOIIEKTPOMEXAHUYECKUX CEHCOPOB | M. TIIK(V)-1

OI_IGHOLIHHC MCPOIIPUATHUA TCKYIIECTO KOHTPOJISA U HpOMeXCYTOQHOﬁ arrecrauuu MpeaACTaBJICHLI B
KaJICHAapHOM peﬁTHHF—HJ’IaHe AU CIHUITIUHBI.




4. CTpyKTypa U colep:KaHue TUCHHILINHBI

OcHOBHbBIE BHU/IbI y‘leﬁHOﬁ HCATCJIbHOCTH

®opmMupyeMblii
pMHupY O6Bem
Paszaesnl TUCIHIIINHBI pesyabTat Buapl yueOHol qesiTeIbHOCTH BpeMeHH
00y4eHHs 1Mo " i
JUCIMILIHHE :

Pa3nex 1. VIcTOpUsi BOSHUKHOBEHHS U PJI-1 Jlexuyn 2
Pa3BUTHS JIEMCHTHOM 0a3bI Jl;[pg”“qecme SARATHA 0
MHKPOCHUCTEMHOM TEXHUKH. aDOpaTOpHLIC SaHATHA 0

CamocrosiTenbHas paboTa 10
Paznen 2. CEHCOpPHBIE KOMIIOHEHTHI PO-1; PI-2; | Jlekuun 8
MUKDPOCHCTEMHOI TeXHHUKH. PI-3 [TpakTudeckue 3aHsATHS 4

JlabopaTopHBIC 3aHATHS 16

CamocrosiTenbHas paboTa 20
Pasnen 3. MUKpOMeEXaHHYECKUE PI-1; PA-2 | Jlekuun 4
IIPUBOIBI IBHKCHIS IIpaxkTryeckue 3aHsATHS 2

JlabopaTopHBIC 3aHATHS 4

CamocrosiTeNbHas paboTa 20
Pazjen 4. MUKpOMEXaHUYECKUE PI-1; PA-3 | Jlekimn 2
DPaIOTEXHUUECKHE Hpgkmqecxue 3aHATUS 2
OTITOR/IEKTPOMEXAHNIECKUE JlaGoparopiibie 3aRATIL 4

CamocrosiTenbHas paboTa 10
KOMITOHEHTBHI.

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Pa3znen 1. Vcropus BO3HMKHOBEHHWS M Pa3BUTHS AJIEMEHTHOW 0a3bl MHKPOCHCTEMHOU
TEXHHUKH.
Hctoprs BO3HUKHOBEHUS W Pa3BUTHsS 3JIEMEHTHOM 0a3bl MHUKPOCHUCTEMHOM TEXHHKHU.
Knaccudukanuss KOMIOHEHTOB MUKPOCHCTEMHOM TEXHUKU MO (PYHKIHOHAIBHOMY HAa3HAUYEHUIO U
MPUHIIMITY IeHCTBUSL.

TeMBI JeKIMH:

1. Kunaccudukamus KOMIIOHEHTOB MHUKPOCHCTEMHON TEXHUKH TI0 (DYHKIMOHAIHHOMY

Ha3HAYCHHIO U IPUHIMNY JAeicTBUA. [lapamMeTphl 1 XapaKTepUCTUKH MUKPOCUCTEM.
Pa3znen 2. CeHcoOpHbIE KOMIOHEHTHI MUKPOCUCTEMHOM TEXHUKHU

Knaccuduxkanus, XapaKTEePUCTUKH CEHCOPOB. MukpoMexaHHuecKre CEHCOPBIL.
MexaHnyeckue KOHCTPYKIUMHU: OObEeMHBbIe, MeMOpaHHble, Oalo4yHble, CTpPyHHbIE. Busisl
npeoOpas3oBareneil: Mbe303JeKTPUUECKUE, TEeH30PE3UCTUBHBIE, €MKOCTHBIC. JlaTYMKu Ha OCHOBE
MUKpPOMEXaHUYECKHX TpeoOpazoBaresnieil: NaBlIeHUs, pacxoia, MyAbCallil, CMEIIEHUS, CHIIBI,
YCKOpEHUS, KPeHa, MUKPOTUPOCKOTIBI, MUKPO(OHBHI.

TeMbl JeKIMHA:
1. MuKpO3IEKTpOMEXaHUUECKHUE aKCEIEPOMETPHI.
2. MukpoanekTpoMexaHndeckue rupockonsl LL-Tumna.
3. Muxkpoanekrpomexanndyeckue rupockonsl RR-tuna.
4. MHUKpPO3IIEKTPOMEXaHNYECKUE NaTYUKH 1aBICHUS.
Tembl IpaKTHYECKUX 3aHATHHM:

1. Pacuer 6a30BO# KOHCTPYKIIMU TEH30PE3UCTUBHOTO MPeoOpa3oBaTes.

2. Pacuer 6a30BOi KOHCTPYKIIMA €MKOCTHOTO IPeoOpa3oBaTes.

Ha3panust 1a6opaTtopHbIx pador:
1. HccnenoBanue nuHamuyeckux xapakrepuctuk MOMC rupockona LL —tuna.



2. Nccnenosanue nuHamuyeckux xapakrepuctuk MOMC rupockona RR —rtuma.

3. HccnenoBanue nuHamuyeckux xapakrepuctuk MOMC rupockona LL-tumna
C pacIIMPEHHOM M0JIOCON IPOIYCKAHMUSL.
4. UccnepoBanue quHamumyeckux xapakrepuctuk MOMC akcenepomerpa

Pa3nen 3. MukpoMexaHUYeCKUE NPUBObI ABHXKEHUS

MukpoMexaHu4eCKue TIPUBO/IBI JIBYKCHUS: MbE303JIEKTPUUECKHE, E€MKOCTHBIC,
TEPMOMEXaHUYECKHE, AJNIEKTPOMArHUTHBIC,  IMHEBMAaTUYECKUE  aAKTIATOphl.  YCTpOMCTBa
MHKPOCMEILIEHUSI, MUKPOIIO3UIIMOHUPOBAHUS, , MUKPO3axBaTa. MUKpPO- 1 HAHOMaHUITYJISITOPHI.

TeMbl JeKIMMH:
1. Ilbe3odneKkTpuyueckue, E€MKOCTHBIC, TEPMOMEXaHUUYECKHE,  OSJIECKTPOMArHUTHbHIC,
IMHEBMATUYECKHE aKTHATOPHI.
2. YcrpoiicTBa MUKPOCMEIIEHHS, MUKPOTIO3UITMOHUPOBAHHUS, , MUKPO3aXBaTa.
TeMbl NPaKTHYECKUX 3aAHATHIA:
1. CpaBHHUTENBHBIN aHATU3 MTbE302JIEKTPUUECKOTO U EMKOCTHOTO MUKPOIIPUBOJIOB.
HasBanus sjabopaTopHbIX padoT:

1. EmKocTtHBIE TpeoOpa3oBaTeIn MUKPOCHCTEMHON TEXHUKH

Paznea 4. MukpoMexaHM4YECKHUE PAIMOTEXHUYECKHE M ONTOSIEKTPOMEXAHUYECKHE KOMIIOHEHTHI

VYrpaBnsieMble MHKPOIJICKTPOPAAUOKOMIIOHEHTHI: PE3UCTOPHI, KOHJIEHCATOPHI, KaTYIIKH
WHIYKTUBHOCTH, MUKPOAHTEHHBI; MUKPOXJIEKTPOMEXaHUUECKHE U MHUKPOITHEBMATUYECKUE pelie U
KOMMYTaTOPHI.

VYropaBisieMble  ONTO3JIEKTPOMEXaHUYECKHE MHKPOKOMIIOHEHTBI: PpPE30HATOPbI, 3epKaia,
JIMH3BI, 3aTBOPHI, (UIBTPBL; ONTONEPEKIIOUATEIH.

Tembl JeKkumii:
1. VmpaBnsiemble MHUKpPODIEKTPOPAAUOTEXHUUECKHE U  ONTOAIEKTPOMEXaHUUECKUE
KOMITOHEHTBHI.
TeMbl NPaKTHYECKUX 3aHATHIA:
1. Pacuét xoHzmeHcaTopa, ynpapisieMOro HanpsmKeHHEM
Ha3Banus j1abopaTopHbIX padoT:
1. MHccnenoBanne MOMC koHeHCaTOpA, YIPABIIEMOTO HAMPSHKEHUEM.

5. Opranuszauusi caMOCTOSITeJIbHOH PadOThI CTYJ1€HTOB

CamocrostenbHas paboTa CTYIEHTOB IpPHU H3YYEHHM JUCLUIUIMHBI IPEIycCMOTpEHa B
CIIEAYIOIIMX BUJIaX U popmax:

— PabGoTta ¢ JEKIMOHHBIM MaTepHaJIOM, MOUCK M 0030p JMUTEPATYpbl M SIEKTPOHHBIX
MCTOYHHUKOB UH(OPMALIMU 110 UHIUBHIYAIbHO 33laHHON IpobieMe Kypca;

— PaboTta B »1eKTpOHHOM Kypce (M3y4eHHE TEOPeTHUYECKOro MarepHasa, BBIINOJHEHHE
WHAMBUYAJIbHBIX 33/1aHUI 1 KOHTPOJIUPYIOLIUX MEPOTIPUATHIA U JIp.);

— H3yueHue TeM, BBIHECEHHBIX HAa CAMOCTOSTEIbHYIO POPAOOTKY;

— IloxnroroBka k 1a00paTOpHBIM paboTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM;

— HccnenoBatensckas paboTa M ydyacTHE B HAy4dHBIX CTYACHYECKMX KOH(EpeHLHUsX,
CEeMMHapax U OJIMMIMAJAX;

— IloaroToBka K OLIEHUBAIOLIUM MEPOIPUATUSM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHne JUCIUIIMHBI

6.1. YueOHO-MeTOOMUYECKOE O0ecIIeueHne



OcHoBHas1 JINTepaTypa
1. HWrnaros, A. H.. MUKpOCXeMOTEXHHKA U HAaHOZJIEKTPOHUKA [ DNEKTpOHHBIN pecype] / UrHaTtoB
A. H.. — Cankr-IletepOypr: Jlanp, 2011. — 528 c.. Jlanp - UHKeHEpHO-TEXHUYECKUE HAYKHU. .
— ISBN 978-5-8114-1161-0.
(https://e.lanbook.com/books/element.php?pll cid=25&pll id=2035 (koHTEHT).
2 Basunos, B. JI.. MukpocucremMHble IaTdyukyd (U3NYECKUX BEIUYMH: B JBYX YaCTIX
[DnexTponnslii pecypc] / Basunos B. 1., Tumomenkos C. I1., TumomenkoB A. C.. — Mockaa:
Texnocgepa, 2018. — 550 c.. — Kuura u3 xomrekiun Texnocdepa - UHKEHEPHO-TEXHUYECKHE
Hayku.. — [SBN 978-5-94836-498-8. Cxema noctyna: https://e.lanbook.com/book/110960

JlonoIHNTEIbHASI JIUTEpaTypa

1. Pacnionios, Brnagumup SxoBneBud. Mukpomexanndeckue npubopsl : yaebnoe mocodue / B.
4. PacnonoB. — Mocka: Mamunoctpoenue, 2007. — 400 c.: ui.. — [ns By30B. — bubnuorp.: c.
394-396. — IlpenmetHbiii ykazarens: ¢. 397-399.. — ISBN 5-217-03360-6.

2. Hanorexnosornu. Hanomarepuansl. Hanocucremuas texauka. MupoBslie TOCTHKEHHUS -
2008 rox : [coopuuk] / mox pen. I1. I1. MansueBa. — Mocksa: Texunocdepa, 2008. — 432 c.: ui..
— Mup marepuanos u texHosnoruil. — Ipmnoxenue: c. 415-430.. — ISBN 978-5-94836-180-2.

3. Hano- u MmukpocucremHuas texuuka. OT vccieoBaHuil K pa3paboTkam : COOpHUK cTaTei /
nox pen. I1. T1. MansiieBa. — Mocksa: Texaocdepa, 2005. — 592 c.: uin.. — Mup d7IeKTPOHHKH.
— bubnuorpadus B xonue crareir.. — ISBN 5-94836-063-6.

4. TexHOoJIOTHSI, KOHCTPYKITUH ¥ METOBI MOJICTTHPOBAHHS KPEMHHEBBIX HHTETPATHHBIX
MHUKpOCXeM: ydyebHoe nocobue i By30B: B 2 4. / oA pea. 0. A. Yanneiruna. — M.: BUHOM.
JlabopaTtopus 3Hanui, 2009. Y. 2: DneMeHThl 1 MapIIPyThl U3TOTOBIEHUS KpeMHHeBbIX IC n
METOJIbl UX MaTemMaTuuyeckoro moaenupoBanus. — 2009. — 423 c.: ISBN 978-5-94774-585-6.

3. Pesnes, A. A.. Teanenuun pazsutust MOMC / A. A. Pesnes, B. /1. Bepuep. — Mocksa:
Awmmuant, 2010. — 275 c.: un.. — bubnuorp.: c. 268-272. —c. 264-267.. — ISBN 978-5-4231-
0042-1..

6. [Tporieccrl mIa3sMeHHOTO TPaBICHUSI B MUKPO- U HAHOTEXHOJIOTUSX: ydeOHOe mocooue  /
B.A. l'annepun, E.B. Janunkun, A.. Moyanos; noxg pea. C.I1. Tumomenkoa. —M.: BUHOM,
2010. -283 c.

6.2. UnopmanmoHHoe ¥ NPpOrpaMMHoe odecrneyeHue

Internet-pecypcer (B T.4. B cpene LMS MOODLE wu gp. oOpa3oBaTenbHBIE H
OUOIHOTEYHBIEC PECYPCHI):
1. LMS Moodle "T'mpockombl u akcelepoMeTpbl Ha HOBBIX (QHU3WYECKUX MpUHIUNaX"
hitp.//stud.lms.tpu.ru/course/view.php ?id=154
2. Yole Development [Onextponnsiii pecypc]. — URL: http:// www.yole.fr.
mCube [Onexrponnsiii pecypc]. — URL: http://www.mcubemems.com.
AnalogDevices [OnekTponnslii pecypc]. — URL: http://www.analog.com.
STMicroelectronics [Dnexkrponnsiit pecypc]. — URL: http://www.st.com.
Colibrys [Onektponnsiii pecypc]. — URL: http://www.colibrys.com.
Bosh Sensortec [Onextponnsiit pecypc]. — URL: http://www.bosch-sensortec.com.
Sensor Technology LTD [OnextponHsiii pecypc]. — URL:
http //'www.sensortech.ca/site/index.cfm.
9. Silicon Sensing Systems [Onexkrponnsiii pecypc]. — URL: http://www.siliconsensing.com.
10. Murata Electronics [9nextponnslii pecypc]. — URL: http://www.murata.com.
11. InvenSense [Dnektponnsiii pecypc]. — URL: http://www.invensense.com.
12. MEMSIC [Dnekrponnsiii pecype]. — URL: http://www.memsic.com.
13. OAO KOHHLEPH IHHUUN «3JIEKTPOIIPUBOP» [Onexkrponnsiii  pecypc]. — URL:
http://www.elektropribor.spb.ru.

0N VAW



https://e.lanbook.com/book/110960
http://stud.lms.tpu.ru/course/view.php?id=154
http://www.yole.fr/
http://www.elektropribor.spb.ru/

14. OAO «I'MPOOIITUKA» [Dnexrponnsiii pecypc]. — URL: http://www.gyro.ru.
15. https://www.lib.tpu.ru/html/irs-and-pdb

Hcnonb3yemoe JNHIIEH3MOHHOE TporpaMMHOe oOecrieueHue (B coorBercTBuu C¢ Ilepeunem
JIMIIEH3MOHHOI 0 porpaMMHoro odecnevyenus: TIIY):
1. Cisco Webex Meetings;
Document Foundation LibreOffice;
Google Chrome;
MathWorks MATLAB Full Suite R2017b;
Microsoft Office 2007 Standard Russian Academic;
Mozilla Firefox ESR;
Zoom Zoom,;
Microsoft Office 2016 Standard Russian Academic;

e o

7 Oco0Oble TpeOOBAHUSA K MATEPUAIBbHO-TEXHUYECKOMY 00ecredeHN 0 U CHMILTHHBI

B yue6HOM mporiecce ucnolib3yercs ciaeayroiiee 00opyaoBaHue:

Ne HaumeHoBaHue CrienHaJIbHbIX nomeme}mﬁ HaunmeHoBaHue oﬁopyﬂonam/m

1. | Ayautopus s npoBeneHus: yueOHbIX 3aHATHI BCEX THIIOB, IIpoexrop - 1 mrT.;
KYpCOBOTO MPOEKTUPOBAHMS, KOHCYIBTAINH, TEKYIIETO Kommsrorep - 18 mT.
KOHTPOJIS ¥ TIPOMEXYTOUYHOM aTTecTallny (KOMIIBIOTEPHBIH Kommuiekt yuebno# Mebenn Ha
KJ1acc) 15 mocamoYHBIX MECT.

634034, Tomckas obmacts, T. Tomck, Jlernna mpocmekt, 30a,

105

2. | AyouTopus I IPOBENEHNS YIeOHbBIX 3aHATHI BCEX THIIOB. Komrmrext yaeOHo# Mebenn Ha
634034 1. Tomckas obmacts, Tomck, mip. Jleanna 30a, 52 mocaI0YHBIX MECT;
yaeOHbIi Kopiryc Ne 4, aymautopus 210 IIpoexTop - 1 mit.; mT.;

Kowmmprorep - 20 miT.

PaGouass mporpamma cocrtaBieHa Ha ocHoBe OOmieil XapaKTepUCTHKH 0O0pa30BaTeIbHOM
nporpamMbl 1o HampaiieHuto 11.03.04 DnexkTpoHMKa W HAHOSJEKTPOHMKA, CIEHHAIN3ALNU
«VHXuHUPHUHT B 1eKTpoHKKe» (mpuema 2019 r., ounas ¢dopma oOydeHus).

PazpaboTunk(n):
JIOIDKHOCTD ()5(0)
Honent OO NIITHKB Hecrepenko T.I'.

I[Mporpamma omobpena Ha 3acemannu Otaenenus nekrpornHoi nmwkenepuun NIIHKDB (mpotokon Ne 19
o1 28.06.2019).

3aB. Kaeapoil — pyKOBOAUTEb OTACICHUS
Ha npaBax Kadepsl, a2y 5
K.T.H. £ eerre,  11.D. bapaHoB

IMOIINCH


http://www.gyro.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

JIucT n3MeHeHuii padoyeil mporpaMMbl IUCHUIIINHBI:

YueoHblii roj CopepixaHue /Mu3MeHeHHE Oocy:xaeHo Ha 3acefannn OOU
HIIHKB
(IpoToK0.T)
2020/2021 1. OOGHOBIEHO MPOrpaMMHOE 00ECTICUCHUE ot 01.09.2020 r. Ne 37
y4eOHBIN TOJ 2. OOHOBIIEH coCTaB NMPOQeCcCCHOHANTBHBIX 0a3
JAHHBIX W WHGOPMAIMOHHO-CIIPABOYHBIX
CHCTEM
3. OOHOBIEHO coJepKaHUE  Pa3JEeioB
MUCIUAILINHBI

4. OOHOBJIEH CIIMCOK JIUTEPATyphbl, B TOM
qucie ccoliok ObC

2021/2022 1. OO6HnoBneno coxepxanue pasnaenoB | or 30.08.2021 r. Ne 54
y4eOHBIN o JIMCITUTLTHHBI

2. O6nosineno IO B paboueii mporpamme

JIMCITUTLTHHBI

3. OOHOBIIEH CIIMCOK JTUTEPATYPHI

4. O6HOBNeH mepedeHb MpodecCHOHATBHBIX
0a3

5. OO0OHOBIIEHA AHHOTALUA paboueit
MIPOrPAMMBI TACITUTITHHBI

6. OOnoBnenst Mmatepuansl B DOC

JIUCLIUIUINHBI
2022/2023 1. OOnHoBneHO coaepkaHue  pazaenoB | oT 27.06.2022 r. Ne 67
y4eOHBIN TOJT IIACIATUTNHEI

2. OGHoBneno IIO B paboueit mporpamme

IUCHUILINHBI

3. OOGHOBIIEH CNIMCOK JUTEPATYpPhl

4. OOHOBIIEH mepedyeHb MPOo(ecCHOHATBHBIX
0a3

5. O6noBiensl Marepuaisl B DOC
JVCIIATUTHHBI




