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DexepanbHOE TOCYAAPCTBEHHOE GIOKETHOE 06PA30BATEIBHOE YUPEKIACHUE
BBICIIET0 MIPOGECCHOHANIBHOTO 06pa30BaHHUs

«BiiagumMupekmii rocyaapcerseHHbIH YHHBEpPCUTET
nmenn Anexcanapa I'puropnesuua u Hukomas I'puropneBunua CToreToBBIX»

PABOYASI ITPOT'PAMMA TUCIIATIINHBI
MUKPORJIEKTPOMEXAHUYECKHE CHCTEMBI
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1. IEJHX OCBOEHUSI JUCHUTIJINHBI
Heabto 0CBOCHUS MUCIHIIMHEL «MHKPO3NEKTPOMEXaHIYECKHE CHCTEMbD) SBIIETCs

IpuoOpeTeHne  CTYNEeHTaMH  3HaHuM 06  3JIeMeHTaX MHKPOCHCTEMHON  TEXHUKH,
XapaKTEPUCTHKAX, OCOOCHHOCTAX IMPUMEHEHHS ¥  TeXHOIOTHUECKHX mporeceax  Hx
H3TOTOBJICHHUSL.

3a1aun QUCHMILTUHEL;

® M3YYCHHC  OCHOBHBIX THIOB  KOHCTPYKIMH  KOMIIOHEHTOB  MHKDPO3JIEKTPO-
MEXAHUYECKHX CHCTEM;

» O3HaKOMJICHHE C OCHOBHBIMH TEXHOJIOTHYECKMME  OIlepalidsl IPOM3BOACTBA
MHUKPOCHCTEM;

* O3HAKOMJICHHE C METOAAMH IIPOEKTHPOBAHMS MUKPOIIEKTPOMEXAHIICCKHX CUCTEM.

2. MECTO JUCIIMILIMHBI B CTPYKTYPE OITOII BO
Aucuummua  «MHEKPOIIEKTPOMEXaHHYECKHE — CHCTEMBI»  OTHOCHTCS K  OGS38TebHLIM
AUCHHIIAHAM BapuaTuBHOH dactd Gnox b1 OITOII moarotoBku GaxamaBpos 1o HalIpaBJIEHUIO
«HaHoTexHOJIOTHY 1 MEKPOCHCTEMHAS TEXHUKAY.
Hucuummaa n3ydaercs B 6 ceMectpe M TpeGyeT 0CBOSHUS CJIEIYIOINUX KYyPCOB:
o (usvka;
o uadopmaruka;
¢ (DU3HYECKUE OCHOBBI MHKDO- K HAHOCHCTEMHOM TEXHUKIL
¢ [PUKIaJHAST MeXaHuKa/
JHaHWs, TONyYeHHBIE B pAMKaX W3YYCHHS NAHHOMN IUCHMIIINHBIL, MOTYT OBITh
HPUMCHCHEI TIPH U3YHCHUM JPYIUX CICLHATBHBIX NUCHUINIMH [0 TpOQMIIO MOIIOTOBKH, 4
TAKOKE [IPY BLUIOMHEHHH BEITYCKHOYM KBaJIMUKAIMOHHOM paGOoTEL

3. KOMIIETEHIIAU OBYYAIOUIET OCSI, ®°OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSI JUCIIUILINHLI

B pesynbrare 0cBoeHys JIMCIAITHEEL YACTHIHO (hOPMUPYIOTCS CIICIYIOLINE KOMITCTCHITHH

. IIK-10, ¢crmoco6HOCTEIO OCO3HABATE COIMANBHYIO 3HAYMMOCTH CROEH Oyyreit
npoeccun, 061a1aTh BEICOKOM MOTHBAIHEH K BEIMOIHEHHIO Hpo(EeCCHOHAIILHOM JeaTensHOCTH B
PESYJILTATS  OCBOCHMA JUCUMILUIMHBL OOyYaloumiics IOMKeH JEMOHCTPHPOBATE CICAYIOLIHE
Pe3yNbTaTel 00pa3oBaHuIL.

1) 3mars:

* XIACCH(UKALIMIO 3NIEMEHTOB U YCTPOHCTE MUKPOCHCTEMHOM TEXHIKH (IIK-10),

® TPUHINIEL B 0COGCHHOCTH QYHRKIMOHMpPoBaHKs MukpocucteM (ITK-10);

® MAaTepUaIOBEIICCKyIo Oasy MUKpocHeTeMHOM Texaukn (ITK-10);

® TCXHOJIOTHYCCKHE INIPOLECCH! IPOM3BOICTBA KOMIIOHEHTOB MHKPOCHCTEMHOM TEXHUKH
(IIK-10).

2) YmMerTh:

® HCIOJIB30BATE IPOrPaMMHOE 00ECIIeYCHHIE /T PAa3pabOTKH M MONE/IMPOBAHKE YCTPOMCTE
Ha ocHOBe MuKkpocucTeM (T1K-10).

3) BageTs:

® HaBBIKAMH PAOOTHI ¢ OT/ENLHBIME KOMIIOHCHTAMH MUKPOCHCTEMHOMN TEXHUKIT (TIK-10);

¢ HaBLIKAMHM NPUMEHCHHS KOMIOHEHTOB MHKPOCHCTEMHON TEXHMKM IIpH CO3[aHUH
TEXHHYCCKAX CUCTEM Pa3IMYHOro (byHRuHOHaHBHoro HasHadenua ([1K-10),

4. CTPYKTYPA ¥ COAEPKAHUE TUCHUTTIJINHDI




O61mas Tpyn0eMKOCTE JUCIUILIHNHEL COCTABIISET 5 3aUETHBIX enunui, 180 gacos.

Buawt yueGHolt paGoTel, Bi/IOuan
o CaMOCTOATE/bHYIO paloTy CTYACHTOB OﬁI’eM_,
E- 1 TPYZIOeMKOCTS (B uacax) yueboii DOPMEI TEKYLLEro KOHTPONST
Bl g = = paboTsl, YCIIEBAEMOCTH
Ne Paznen (tema) 8] 8 s E g ¢ MPUMEHEHHEM (no Hedenam cemecmpag,
n/n LHCIUTLTHHE Z 8 5 g8 | a B S B o £ | MHTEpaKTHBHBIX (hopma npomeancyTou Hoii
©lg| 8§ £k eg|l el & | = METOZOB aTrecTaimn
£ 2 E 8 é‘ S E‘ g| © E (B uacax / %) (no cemecmpan)
2 |8 |2
1 | O6mue 6112 | 4 2 - - 4 | - | 2/33,3%
[IOJICKEHUSA
2 | DnemenThl 6 B-5 6 4 - - 10 | - 6/60%
MHKPOIJIEKTPOM
€XaHNUECKHX PelTUHT-KOATpOsIL Nel
CUCTEM (6-2 Hemens, Ha
3 | Cencopunie 6 6-9 8 4 - & 19 | - 6/50% IPaKTUIECKOM 3aHSTHH),
KOMIIOHEHTbI
MHKPOIIEKTPOM
eXaHUYECKIX
CHUCTEM
4 | AXTROATOpHEIE 6 |10- 8 4 - s 20 | - 8/66,6% | PelTnHr-KORTpOME No2
3JIEMEHTEI 13 (12-s Henens, Ha
MHKPO3IEKTPOM MPAKTUYECKOM 3aHATHH),
E€XaHUYCCKUX BRINIOJIHEHUE 3a/1aHN i Ha
CHUCTEM MIPAKTHYECKUX 3aHATUSIX
5 | Texnonormueck | 6 |14- | 10 4 - - 28 | - | 10/71,4% | Peitturr-kontpons Ne3
e TIPOLECChI 18 (18-a Hexens, Ha
TIPOU3BOJICTBA OPaKTHYECKOM 3aHATHH),
MHUKPO3JIEKTPOM BBITIOJTHEHHE 3aaHUIT Ha
EXaHIMYECKHUX TNPAaKTUHECKUX 3aHATHIX
CHCTEM
Beero 6|18 | 36 | 18 - - 81 32/59,2% | axzamen (45 uac,)

TeMbI nexnuid.

Pasmen 1. IlapamMeTpe1 u XapakTepHCTHRE MHKPOIIEKTPOMEXAHHYECKHX CHCTEM,

1.1. Baeaenwue, o0mue MONOKEHN, Tepmunel, onpenesnenus, OyKBeHHBIe 0003HAYCHHUS
HapaMETPOB U XapaKTePHUCTUK MHUKPOIJIEKTPOMEXAHHUECKHX CHCTEM,

1.2, Knaccuduxarust MUKPOIIEKTPOMEX aHHIECKUX CHCTEM;

1.3, Meroar: ITIOCTPOCHHUS QJIEKTPOHHEIX CpeacTB c HCIIOJIB30BAHUE
MHUKPOIJIEKTPOMEXAHUICCKIX CHCTEM,

Paznesn 2. Di1eMeHTHI MUKPOI/IEKTPOMEXAHUYECKAX CHCTEM.

2.1 IIpe30pe3NCTUBHEIC YYBCTBHTENBHBIE OIEMEHTH. EMKOCTHEIE YYBCTBUTEIHHBIE
3JIEMEHTEL [1be309IEKTPUIECKIE YyBCTBUTETBHEIC SICMEHTEI,

2.2 Pe30oHaHCHBIE UYBCTBHUTENBHBIC 3JIEMEHTEL UyBCTBUTENBHBIC 2JIEMEHTH  Ha
IIOBEPXHOCTHERIX aKyCTHYECKHUK BONHaX ([IAB).

Paszsen 3. CeHCOpHBIE KOMIOHEHTEI MHKPO3JIEKTPOMEXAHUYECKHX CHCTEM,

3.1. Ilbesoanexrpuueckue JaTuuky, JIaTuWKW MarHHTHOLO OJI, TEMIEPaTyphl,
JaBIICHHUS,

3.2. CeHCOpEI YITOBBIX CKOPOCTEH. MuxposrnekTpoMexanudeckuii Tupockon LL-tuma,
RR-Tuma;

3.3. Cemcopsl IMHEHHEIX ycKopeHuit, MUKpOMexaHudecKre akcenmepomeTpsl L-tuna, R-
THIIA. MASTHUKOBBIN I OCEBOH akcenepoMer).

Paspen 4. ARTIOATOPHBIE 3/IEMEHTRI MHKDO03JIEKTPOMEXAHUIECKUX CHCTEM.

4.1.  Mukpomexanmdeckie ko4, MHTerpansHle MHKpo3epkana. Y crpoiictso DLP;

4.2. DIeKTpOCTATHYECKHE MUKPOIBUTATEIH, ITre303/1EKTPHYUCCKIE MUKPOIBUTATEIIH,




4.3. VIHIyKTHBHBIC 3IEMEHTHI MHKPOCHCTEM. Crupaneabele HHAYKTOPEL CONCHOHAHBIE
HHIYKTOPEL.

Pasgen 5. Texnoaornuaeckue npoueccr! Mpon3BoaCcTBA MHKPO03JIEKTPOMEXAHHICCKHX
cHCTEM.

4.1. OCHOBHBIC OIIEPAUH IPOH3BOICTRA MHKPO3JIEKTPOHUKH;

4.2. Muxpomurorpadus;

4.3.  O6bEMHAS M IIOBEPXHOCTHAS MUKPOTEXHOJIOTHS,

4.4. LIGA nponecc, GoHIUHT mporece;

4.5. Ilonyvenye IOPUCTOro KPEMHHS, 30J1b-T€lb TEXHONOTHS.

Hpaxruueckne 3ansrus

Tema 1. Cucremer asToMaTH3aMK [IPOCKTUPOBAHUS MUKpocHcTeM(2 U.)

Tewma 2. [TpuHITHIT KeHCTBUS MEXAHWYECKOTO ATYMKA NABITCHHUS (2 ).

Tema 3. OcHOBEI HHEpLMOHHOM HaBHramuu, ONpeNCIIEHHE IIOJNOKEHUST O0LeKTa ¢
TIOMOLLBEO MUKPODJICKTPOMEXAHUIECKOTO aKCEIIePOMETPA, THPOCKOIIA ¥ MArHUTOMeTpa (4 ),

Tema 4. Teopernueckue u TEXHOIOIHUECKHE OCHOBEI nporecca oronurorpaduu (4 9).

5. OBPA3OBATEJIBHLIE TEXHOJIOI'UH

B pamkax neximoHHo0r0 Kypea:

5.1. AKTHEHBIE H HHTEPAKTUBHEIE OPMBI o0yueHus

C nensio (opMUPOBAHHS ¥ pasBUTHS TIPO(ECCHOHANBHEIX HABBIKOB CTYZEHTOB B yueGHOM
IPONECCC  MCIOJIB3YIOTCA AKTHBHBIE W WHTEPAKTHBHEIC (OPMBI ITIPOBEJEHMS 3aHATHH B
COUCTAHUU C BHEAYNUTOPHON paboToll: (KOHTPONBHEIE ayMTOPHEIE PaGOThL, HUHIUBHYAJIEHEIC
JoMaIHue paGoTel).

5.2. CamocrosiTenpHas pa6oTa cTyeHTOB

CamocTosTenbras — (BHeayauTopHas) paGora CTYIAEHTOB  BK/IIOYACT 3aKPEILICHUE
TCOPCTUHECKOTO MaTepuana Ipd HOArOTOBKE K BHIIONHCHHUIO WHIMBUAYAIBHOM JIOMALIHEH
paboTEl 10 NpaKTHYECKUM 3aHATHAM. OCHOBA CAMOCTOSTCIBHOMN paboTEl - wW3ydenue
JIATCPATyPEL 10 PEKOMCHAOBAHHBIM MCTOYHHKAM M KOHCIIEKTY JIEKIIMH, PEINEHWE BbLIAHHBIX
Ipero/iaBaTeNlcM IPaKTHKY 3a/1a4, II0ATOTOBKA K 3K3aMEHY.

5.3, My/ibTHMetHiiHEIe TeXHOJIOTHH 06y e ST

Hexoropele U3 NIEKIHOHHBIX W MPAKTHYECKUX 3aHATHIH IIPOBOJIATCS B BUIE MPE3CHTALMH B
MYJNBTUMEANHHON ayuTOpUY (HaanMep, aya. 430-3) ¢ HCHONB30BAHMEM KOMMILIOTEPHOIO
IIPOEKTOpA. |

3.4. PeiiturroBas cucremMa 06yqeHust

PeATHHI-KOHTPONE LIPOBOJMTCS TPH pasa 3a cemecTp. OH mpenmonaraer OLEHKY
CYMMAapHEIX GajyloB IO CIEAYIOIMM COCTABILIIONIAM: Ganibl Ha KOHTPOJIBHBIX 3aHSTHIX,
Ka4eCTBO BBIIOIHCHUS NOMAINHKUX TUIOBBIX 3aJaHWi, PacCMATPHBAEMBIX HA IIPAKTHYCCKHX
3aHATHAX. Pacrpesenenue Gannos 110 KOHTPONLHEIM MEPOIIPUATHAM OMIPENIEIIAETCS. IEKTOPOM,
BEMYIIUM AHCIUIIIHHY,

6. OLEHOYHBLIE CPEACTBA JJI TEKYHIETI'O KOHTPOJISA
YCIIEBAEMOCTH, TIPOMEXXYTOUYHOMN ATTECTAIIK 110 WTOI'AM
OCBOEHUS! JUCHMIIIMHBI U YYEBHO-METOANYECKOE OBECIEYEHUE
CAMOCTOSITEJIbHOU PABOTHI CTYIEHTOB



Texyrmuit KOHTPOIL YCIIEBACMOCTH TPOBOUTCS 10 BCEM BHAAM 3aHSTHHN ¢ HCIIONL30BAHHEM
OamIbHO-PEHTHHIOBOM CHCTEMBL

6.1 . IK3aMEHANMOHHDIC BOMPOCHI

1. OcHoBHBIC HOHATHS U OIpEENEHNS MIKPOMEXaHHYECKOTO YCTPOMICTRA.

2. llpumenenne MOMC B aBTOMOGHIIEHOM TeXHUKH, B 06J1acm MEJUIUHEL B OLITOBOM
TeXHUKE,

3. Kraccupuxanus MOIMC.

4. Knaccupuxamus CeHCOPOB IO HA3HAUEHHIO, (QH3UKO-XMMUYECKUM INIPUHLIANAM
JCHCTBHUSI, OCHOBHBIM XapaKTePUCTHKAM H TEXHIYECKOMY HA3HAYECHHIO.

5. TeH30pe3MCTHBHEIA MOCT M IpPHHIMI paGoTEI CCHCOpa MHABJICHHA Ha €ro OCHOBE.
CHBUTOBEIH TeH30PC3UCTHBHBIN 3((DEKT.

6. Oodexr Xomra u ero mnpuMencHue B CeHCOpaX MarHuTHOro nond. Oddexr
MarsuTHOTO CONPOTHBRIICHU . [[pHHIWMII NeHCTBUS MATHUTOMHOMOB U MarHUTOTPAH3UCTOPOR,

7. CeHCOp HaBNEHHS Ha CABUTOBOM TEH30PE3UCTHEHOM addexre.

8. CeHCOpBI TeMIepaTypbl: OCHOBHEIE BRBI, IPUHIHITEI JEHCTBUA, METPOJOTHYECKIE
XapaKTePUCTUKY, TPUMEHEHUE.

9. AxcenepoMeTpEI: BUIEL, KOHCTPYKITHS, IPUHLI ACHCTBHS 1 [IPUMEHEHUE.

10. OcHOBHEIE XapaKTePHCTUKH MHKPOMEXAHUUECKIX AKCEJIEPOMETPOB.

11. T'MpOCKOMBI: BHJIbI, KOHCTPYKIHS, IPHHIAI AeHCTBHIS I [IPUMCHEHHE.

12. OCcHOBHEIE XapaKTEepHCTHKYE MEKPOMEXaHTICCKITX THUPOCKOTIOB,

13. AKTIOATOpHBIE 5IEMEHTEI H OCHOBHEI HX PabOTHL

14. VerpolicTBa MaTpHIbl MEKPO3epPKaT U IpUHIUI e€ paboTEHI.

15. TlpuHnum KeHcTBYS U KOHCTPYKIMS JATYMKOB JARIICHMYS.

16. Tlpunummn neHCTBUs B KOHCTPYKIUS THPOMETPOB.

17. Tlpusrmn neHcTBUS X KOHCTPYKISA MHKPOMEXaHHUECKIX MHKPO(OHOB,

18. MHKPOMArHUTHEIE SIIEKTPOMEXAHNYECKHE CHCTEMbL.

19. CucTeMBl aBTOMATU3WPOBAHHOTO npoexkTHpoBanus MOMC

20. Kpemnamit. MOHOKpHCTAIIIHAECKHH 1 TIOJIAKPUCTAITNYCCKIH KpeMHuit, Kpemunit p- u
n-THIIA.

21. OCHOBHBIE STalB! HONYYEHHE KPEMHIUSL Bripansanye 31eKTPOHHOTO KPEMHHS [0
meToy Hoxpaseckoro. |

22. OCHOBHEIE OIIEPALY IIPOU3BOJICTRA MHKPO3JIEKTPOHUKH;

23, Muxkponurorpadus;

24, OGb&MHAsS IMHKPOTEXHOIOTHSL,

25, TloBepxHoCTHAS MUKPOTEXHOJIOTHS

26. Penrrenosckas murorpadus u LIGA-mponece.

27. borpwmHT TIponece;

28. Creuualnbiele TEXHONOTHY IOMYYEHHS CCHCOPOB! JKHAKOCTHOE TPABJICHUE KPEMHHSI,
KJIECBOC COCAMICHME, IaiKka ¢ NPUMEHEHHEM JIETKOIUIABKHX CTEKON M CILUIARA «30J70TO-
KpeMHU».

29. IlomydeHue IOPUCTOTO KPEMHHS,

30. 3onb-resns TeXHONOTHS.

0.2. Bonpoce! peiiTHHr-KOHTD 0,15
PeliTnar-xoarpoan Ne 1

1. Knaccuduxanms ceHcopoB N0 Ha3sHAYEHHIO, (QH3UKO-XUMITIECKHM IIPUHIIHIIAM
ACHCTBHS, OCHOBHBIM XapaKTCPHCTHKAM M TEXHIUECKOMY HA3HAUECHHIO!




1Ipe30pe3UCTHBHEIE YYBCTBUTENLHEIE HIEMEHTEL
EMKOCTHBIE Q4yBCTBHUTEIIBHEIC 3II€MEHTEL,
ITre30amexTprueckue 9yBCTBUTEIBFHBIC SICMEHTEL,
Pe3oHaHCHEIE UyBCTBUTENBHEIE I€MCHTEL,
yBCTBUTENBHEIE 3IEMEHTHI Ha IIOBEPXHOCTHEIX akycTuveckux BosHax (ITAB);
TensopesucTHRHBIN MOCT U IIPUHIMI paGOTHI CeHCOpa aBICHHUSI HA €r0 OCHOBE.
CIBHTOBEI TeH30PE3UCTUBHEIN 2 (EKT;
8. IIpesoamexTprueckue AaTUAKH,
9. Jarumku Temmeparypsr;
10. daTuuky napieHus,
PeiiTtnHr-konTpoas No 2
JlaTUWKH MarHuTHOTO TIOJIS
Muxpomexanudeckre akcenepomMeTpsr L-Trma, R-Tuma

MasTHUKOBEIH 1 0ceBOI akcenepoMeT)

N LA WL

["upoCKONBI: BUABI, KOHCTPYKIMS, IPHHLII AeHCTBHS 1 [IpUMEHEHUE.
Muxposnexrpomexanndeckuit rupockon LL-tuma, RR-Tuma;
YCTpoHcTRa MATPHITEI MEKPO3CPKAN M IPHHIHIL ¢8 PaGOTEL
KouCTpyKIms 1 IpHHIUI AeHCTBHS NETEKTOPOB TELIIOBOTO U3JIy4EHHSI.
Sbdexr Xomra i ero mpUMEHEHHE B CEHCOPAX MAHATHOTO TOJ. Ipuriwm neficTrus
MarHUTOAUOZO0B U MAaTHATOTPaH3HCTOPOB.

9. Kinaccuueckue 1 MUKPOMEHHATIOPHEIE TEPMOAHEMOMETPEI, HX KOHCTPYKIIHH U
TIPHUHIIAIIE] TIeHCTRUSL,

10. Mukpodazospaimareni: pasHOBUIHOCTH H OTPAHUUECHHS, DIeMEHTHI THHIH nepeaad B
MHKPOCHCTEMAX, X PA3HOBHIHOCTH U IIpe/lHa3HAuCHHe,

PeliTHHr-ROHTPOIL No 3

1. Kpemuuil. MonokpucTammmueckuit u TOJIMKPUCTAINNYCCKHM KpeMHnH. Kpemuuit p- u
n-THIA,

2. OcHOBHEIE 3Talk! IT0JIyYeHIe KpeMHHS, Briparupanue SJIEKTPOHHOTO KPEMHYS 110
MeTony Hoxpaiabckoro,

3. OCHOBHBIE TEXHONOTHYECKHE IIPOLIECCE] MHKPO3JIEKTPOHUKH,

4. OCHOBHEIE OIlEpaNyy H3TOTOBICHHS MUKPOIIEKTPOMEXaHIUECKHX CHCTEMAaM;

5. ®otonuTorpadus, ee husndeckne orpannueHus. PeHTreHoBCKAS nurorpadus u
LIGA-mporecce; ‘

6. ‘Crenmanbuble TeXHOMOIMH OTY9EeHHS CeHCOPOB;

7. OOBEMHAS MEKPOTEXHOIOTHS,

8. IloBepXHOCTHAS MEKPOTEXHOJOTHS.

0 =& & ek D W =

6.3. Boripockl i camocTonTeanH0ii paboTe CTYAEHTA

Camocrostrenshas paboTa CTyACHTOB BIJIOYAET OCBOCHHE MATEPUANIOB, CIIAG0 OCBEIISHHBIX B
paMKax JICKIMOHHOIO Kypea, TIOATOTOBKY K NPAaKTUYECKHM 3aHATHAM, HOATOTOBKY K DEMTHHI-
KOHTPOIIO U 3K3aMCHY. KOHTpOJE BBIIONHEHMA CaMOCTOATEILHON PaGOTHI OCYIIECTBISCTCS HA
PaKTUYSCKUX 3aHATUAX. OTKPBITEIA CIIHCOK BOMPOCOB:

1. TlpuRUMITEl MUHFATIOpU3AIHY TEXHIIECKUX CHCTEM.

2. 2DJeKTpOMEXaHHYCCKHE HCTOUHMKH M1t MAMC, TepmorenepaTopsr

3. JleTeKTOpEI TEMIOBOTO M3JIYHIeHHS, UX KIACCH(HUKAIL U IIPAMCHEHYE. Koncrpyknus u
IPUHIUI JEHCTBHUS JISTEKTOPOB TEIUIOBOTO U3JTyYEHHUSL.

4. Knaccudyeckue ¥ MHUKPOMHHHATIOPHBIC TCPMOAHCMOMETPEL, HMX KOHCTPYKIMH U
NIPUHITAOEL JeHCTRIS,

5. JIeTeKTOpBl M3MEHEHHs CKOPOCTH IOTOKA rasa: (DU3HYecKuit IPUHOUI  paGoTEL
YIIBTPa3BYKOBBIE U 2JIEKTPOMATHUTHBIE PACXOJOMEPEL.



6. Mukpodaszospamarems: pasHOBHAHOCTA ¥ OTpaHMYEHHS. DIeMEHTE! JHHH Iepead B
MMKPOCHCTEMAX, HX Pa3sHOBHHOCTH U IIpeIHA3HAYEHHE,

7. Hcrounnku snexrpuueckoii sueprun it MOMC Ha ocHOBE Ipeo6pasoBaHms SHEPTUN
H3IIyYeHUS.

8. XuUMHYECKHE MCTOYHHKH OJeKTpUdYeckod sHeprmu mis MOMC. HoHHO-IMTHEBEIE
Gatapen. TOIUTHBHEIE 3JIEMEHTHI.
TengeHmWy pa3sBUTHS UCTOYHUKOB IUTAHHAS ABTOHOMHEIX MAMC.

10. Kpemuwesast Texmomorns MOMC. [lponeccsl HaHeceHHMS ¥ YHalIeHHS CIOEB B
KPEMHHEBOU TEXHOJIOTHH

11. CoBMECTMOCTE ~ TEXHOJNIOTMH  MHKDOCHCTEMHOH  TEXHHKH ¢  TeXHOJOTHEH
MUKPO3TCKTPOHHKH,

12. Msroropnenne KPeMHHUEBBIX IUIACTHH JUTS HHTETPATHHBIX CXEM.

13. Oxucnenne xpemans. CBOMCTBA JBYOKHUCH KPEMHHAL.

14. MeTannusanus B TEXHOJIOTHH U3TOTOBJICHUS HHTETPATBHBIX CXEM.

15. Texnomorus coeMHEHNs SIEMEHTOB KOHCTPYKITHE MAKPOCXEM.

16. OcHOBEI Ipoliecca ra30Boi SIUTAKCHH.

17. OcHOBEI TIpoIiecca MOJIEKYILSIPHO-Ty9€BOM SITUTAKCUH.

18. OcHOBBI IIpoIECCa TEPMUUECKOTO OKHCICHHS.

19. OcnoBrl nporecca Tepmuteckoit nudysum.

20. OcHOBEI MpoIECCa HOHHON MMILIAHTAITHH,

21. OcHOBEI polecca IIa3sMOXUMAYECKOT0 TPaBICHH

22. OcHOBHI IIporiecca BaKyyMHOTO HAIIBUICHUS,

23. OCHOBEHI ITpoIiecca OCaXACHHSA U3 Ta30Boi hassl

24. ®oronurorpadus, ee GpusnIECcKHe OrpaHUYCHHASL.

25. DneKTpOHHO-IyYeBas IMTOrpadust, K3rOTOBIEHHE (GOTOIIAGIOHOB.

26. MEMS Pro mia Mo,ueanOBaHm Bo3jeiicTBus BHemHeH cpeast Ha IC u MOMC.

27. Vismepenus u nensitanas MOMC,

28. Camorectuposanue B8 MOMC

7. YYEBHO-METOAUYECKOE U MH®OPMAIIMOHHOE OBECIEYEHHUE
JUCHUITINHBI :

a) OCHOBHASI JIHTEPATYpAa:

1. Myxypos H.U. DnexTpoMeXaHHIECKIE MHKpoycTpoiicTBa / Myxypos H.U., E¢ppemos
I'1.— Mumnck: Benopycckas Hayka, 2012.— 258 c.

2. HanorexHonoruu B snexTpoHuke. Bemyck 2. ITox pemaxmueit wr.-xopp. PAH 10.A.
Yamneiruna. - Mocksa: Texuocoepa, 2013. - 688c. - ISBN 978-5-94836-353-0.

3. Tumodee B. H. Texnnueckas MexaHuKa MHKpOCHCTeM: yueGHoe mocobue / B.H.
Tumodees [u ap.]. - 4-e uzz. (3u1.). - M. : BMHOM, 2015. - ISBN 978-5-9963-3001-0,

0) JOMOJHHUTEIHLHAS JIHTEPATYPA:

1. Hapaiixun O. C. BBeneHHe B MUKPOCHCTEMHYIO TeXHHKY : yue6. ITocoGue / O. C.
Hapaiixun, K. I'. Ilotnosckmit, B. B. Xonesun. - M.: Uza-s0 MI'TY um. H.D.
baymana, 2011 ‘

2. Tlornosckuit K. I'. HaHOTeXHONOTMM H MHKpoMeXaHHKa : yuel. mocobue : Y. 6 :
BasoBbie TexHOTOrHYIECKHE MPOLECCHl MEKpOocHcTeMHOM Texuuku / KT [ToTnoBckuit,
E.A. Cxopoxoznos, C.A. Ko3ybrsk. - M.: U3g-80o MI'TY um, H. D. Baymana, 2013. -
64, [4] c. : mi. ISBN 978-5-7038-3729-0




3. Tonosun I0.M. Beenenne B HaHOTeXHHKY. - M.: Mammuuocrpoerne, 2007. - 496 c.:

mwi. - ISBN 978-5-217-03378-2

B) NIEPHONMYECKNE M3IAHMS:

1. Hano- u MukpocucTemuas Texauka, ISSN 1684-6419

I') MHTEPHET-PecypehI:

1. Omnmaitm xypc «Design and Fabrication of Microelectromechanical Devices»
(Massachusetts Institute of Technology - MIT): http:/ocw.mit.edu/courses/electrical-
engineering-and-computer-science/6-777j-design-and-fabrication-of-microelectromechanical-
devices-spring-2007/lecture-notes/

2.  Owunaitn JEKITH «MDBOMC» (University of Minnesota):
http://me.umn.edu/courses/me8254/lectnotes.html

3. Kypc BHACO-TeKUMi 10 mnpoextEpoBaHmio MOMC (VLSI  Academy):
http://www.vlsiacademy.org/mems1.html

4. Bupmeo nexmum «MEMS & Microsystems (National Programme on Technology
Enhanced Learning (NPTEL)): http://www.nptelvideos.in/2012/ 12/mems-microsystems.html

5. Koncnexr nexnuit «Kommonertst MOMC» (Cubupckuii dhenepaapHbiii YHUBEPCHUTET):
http:/files.lib.sfu-kras.ru/ebibl/umkd/115/u_lectures.pdf

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHME JUCIUILIAHBI
MarepuanbHO-TeXHIYeCKoe 06ecTieYeH e AICIUILINEE] BKITFOYALT:

* KaQenpanbHble MyIbTHMEIHIHEIE cpeacTBa (ayn. 430-3);
®  DJICKTPOHHEIE 3AIIHCH JIEKIIHIA.
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