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OrieHOUHbIE MaTepuajabl — 3TO COBOKYITHOCTb Y4eOHO-MeTOAWYeCKMX MaTepraioB
(KOHTPOJIBHBIX 3aJlaHUM, ornucaHuit GopM U Mpolieayp), TpeJHa3HAUeHHbIX [/ OL[eHKH
KauecTBa OCBOEHUsI OOYYalOI[UMHUCS [JaHHOW /IWCLUIUIMHBI KaK YaCTd  OCHOBHOM
o0pa3oBaTesibHOM MPOTPaMMBI.

Lleib — OLIEHUTb COOTBETCTBHE 3HAHWM, YMEHWA U YPOBHS TPHOOpPETeHHBIX
KOMIIETEHI[UH 00YyUaroIUXCs LIe/IIM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI B
X0/ie POBe/IeHUsI TeKYIero KOHTPOJIs1 U POMeKyTOYHOM aTTecTalyu.

OcHoBHas 3afiaua — 00ecreunTh OL[eHKY YPOBHS C)OPMHUPOBAHHOCTH OOIIEKY/IbTYPHBIX
1 npodecCcUoHaNTbHBIX KOMIIETEHI[|H, IproOpeTaeMbIX 00yUarOIIMCSI B COOTBETCTBUM C STUMU
TpeOOBaHUSIMM.

KoHTpo/sib 3HaHUN TIPOBOJUTCA B (opMe TeKylllero KOHTPOIS M TIPOMEKYTOUHOM
aTTeCcTalluu.

Tekymuii KOHTPO/b YCIIeBaeMOCTU TIPOBOAUTCS C Liefbl0 OMpe/iesieHHsl CTereHU
yCBOEHUsS yuyeOHOro Marepuasna, CBOEBPEMEHHOIO BBISBIEHHWS W YCTpaHEHUs HeJOCTAaTKOB B
MO/ITOTOBKe 00YyUaroIuxcsi ¥ MPUHATHS He0OXOAUMBIX Mep TI0 COBEpIIeHCTBOBAHUIO METOMKH
TIpero/ilaBaHus yueOHOW AUCIMIUIMHBI (MOZYJ/Is1), OpraHu3al[ii paboThl 0OyUaroIMXCs B XOJe
yueOHbIX 3aHSATUI U OKa3aHWsl UM WHAWBUYATbHOM ITOMOIIIH.

K KOHTpO/It0 TeKylllel ycreBaeMOCTHA OTHOCSATCS MPOBepKa 3HaHWM, YMEHWM M HaBBLIKOB,
MPUOOPETEHHBIX O0YUAIOIMMUCA Ha MPAKTHUECKUX 3aHATUAX W jabopaTopHbIX pabotax. Ipu
BBIMOJTHEHUHU J1Ta00pPaTOPHBIX PAabOT TMPUMEHSIETCS CHUCTeMa OIIEHKH «3auTeHO — He 3auUTeHO».
KosmmuecTBo /1abopaTOpHBIX paboT M0 KaXKAOMY MOJYJIIO OTpefiesieHO rpaMKoM, YTBePXKeHHbIM
3aBe/lyIoLLUM Kadepoii.

Ha mpakThueckux 3aHSATHSX JOIMYCKAeTCs UCTIONb30BaHHe MO0 CUCTeMBI «3auTeHO — He
3aUTeHO», IMOO PeHTHUHIOBOM CUCTEMBI OLIEHKH, P KOTOPOU, HAallpUMep, MPaBU/ILHO pellleHHast
3a/laua OLIEHWBAETCsl OTpe/ie/ieHHbIM KOMMuecTBOM OasioB. IIpy TIO3TariHOM  BBITIOJTHEHUA
yueOHOro miaHa Oaiibl CyMMHUPYIOTCS. [10/I0’KUTEMBHBIM MTOTOM BBITIOJTHEHHSI TIPOTPAMMBI
SIBJISIETCS OTIpe/ie/IeHHOe KOJINUeCTBO HabpaHHbIX OasIioB.

[TpoMeXXyTOUHBIM KOHTPOJIb MO JUCLUIUIMHE OCYIeCTB/sSIeTCs MpOBe/ieHreM 3auéra U
5K3aMeHa.

dopma NpoBe/IeHHs 3aUéTa - YCTHBIA OTBET TI0 OusieTaM, Co/leprKallliM BOTIPOC U Habop
OTBETOB, OJJUH U3 KOTOPbIX - TPaBUJIbHBIM.

dopma MpoBefieHHsI 9K3aMeHa — YCTHBIM OTBET 0 YTBeP>K/eHHBbIM 3K3aMeHallMOHHbIM
buneraM, cQoOpMynIMpPOBaHHBIM C yueTOM CojJepXkaHus yueOHOW [AUCLUIUIUHBL B
9K3aMeHAaIMOHHbIM OUJIeT BK/TFOUAETCS ZIBa TEOPETUUYECKUX BOMpoca. B mporiecce MoAroTOBKH K
YCTHOMY OTBETY 5K3aMeHyeMbld MOJKeT COCTaBUTb B ITMCbMEHHOM BHJE IIJlaH OTBETa,
BKJTIOUAOIIUH B ce0s1 ompeiesieHust, BBIBO/IbI (POPMYJI, PUCYHKHU U T.I1.

IlnaHupyemMbie pe3y/bTaThl 00yueHust

[TOCKONbKY TIepeurc/ieHHble KOMIIETEHIIMM HOCAT WHTErpajbHbIA  XapakTep, [Jis
pa3pabOTKH OI€EHOYHBIX CPEJCTB I1le/1Ieco00pa3HO BBIZIEUTh IJIAHUPYEMbIe DPe3y/IbTaThl
o0yueHUs] — 3HaHWUS, YMEHUS W HaBBbIKM, XapaKTepU3YIOI[HWe IJTamnbl (HOPMHUPOBAHUS
KOMITeTEHI[MM U obecreunBaroliye JOCTIDKeHWe T[/IaHUPYeMbIX pe3y/bTaTOB OCBOEHHS
obpasoBaresibHON TiporpaMmbl. Takum 00pa3oM, B pe3y/bTaTe OCBOEHUS [JUCLIUTUTAHBI
«MMKpO3/1€KTPOHHbBIE JaTUUKU B HH(POPMAIIMOHHBIX CUCTEMAX» CTY/I€HThI JOJKHBI:

3HAmb:
- BU/bI U (U3HUECKHe TIPHHLUIBI paboThl JaTuiKoB MOMC, UX KOHCTPYKIHIO, TeXHOIOTHIO

TIPOU3BO/ICTBA, UCTOUHMKH TIOTPEIITHOCTeH U3MepsieMbIX BeJTMUKH;

- o0muye TpPUHLUMBI pa3pabOTKU MUKPO3JIEKTPOHHBIX H3MepUTeTbHO-UH(OPMAIIMOHHBIX
CpPe/CTB;

- TipegMeTHble 00/aCTH T0 TePMHHOJIOTMM, TIPUHLUIAM paboThl, TeXHUKO-IKOHOMHUYeCKUM

XapaKTepUCTHKaM, BOIIPOCaM TTPOEKTHPOBAHUSI W TIPUMEHeHHs1 MpeoOpa3oBaTesiell U JaTUUKOB
Ha OCHOBE MUKDO- U HAHOTEXHOJIOTHH.



Ymemb:

- HU3MEDPATb W HWHTEPIIPETHPOBATL CHUIHAJIBI [OdTUMKOB MSMC, HCIIOJ/Ib3ysd TeXHHU4YeCKoe

OMKCaHue;
- OLIeHMBaThb
MHKDPO3JIEKTPOHHBIX /IaTYMKOB U MpeoOpa3oBaTesiel;

N PaCCUHUTBEIBATE OCHOBHEBEIE TEeXHHUMKO-3KOHOMHYECKHE

XapaKTepUCTUKU

- HWCIOJIb30BAaTh alllldpdTypy [AJid SKCIIEpUMEHTA/IBHOTO HCC/I€40BAHHSA XdPAKTEPUCTUK

MHKPO3J/IEKTPOHHBIX JATUMKOB U MpeoOpa3oBaTesiei.
Binademn:

- MdTeéMdTHU4YeCKHM dIlllapdTOM [Jid OMWUCAaHUA MOJe/In I/IBMEPEHI/Iﬁ %1 HOFDEUJHOCTEﬁ MSMC,

00paboTKY AaHHBIX JAaTUHUKOB;

- TIPAKTHYE€CKMMH HABBIKAMH OLE€HKHW OCHOBHBIX METPOJIOTMYECKHX W 3SKCIUTydTalJUOHHBIX

xapakrepuctuk MEMS.

IIpoMe)XyTOUHasi aTTeCcTalUs M0 JUCHHUIIHHE
dopmoii MPOMe)KYTOUHOM aTTeCcTalluy M0 AUCLUIUIMHe «[IaTUyMKu Ha OCHOBE MHKPO- U

HaHOTEXHOJIOTU» SIBJISIETCA 3a4eT B 7-M ceMecTpe.

Tembl NpaKTHYeCKHX 3aHATHH

Ne . dopmMupyemebie dopma
TeMbl MPaKTUYECKUX 3aHATUM

n/n KOMIETeHLIUM | KOHTPOJIS
1.1 | IlpencraBneHue gaHHbIX B Matlab IIK-1, IIK-4 3auer
1.2 | Peanu3aiusi moToKa JaHHbIX B Matlab IIK-1, IIK-4 3auer
2.1 | Peanu3auusi pyHkuuii B Matlab [TK-1, 1TK-4 3auer
2.2 | 'enepanus v aHa/u3 1IYMOB ITK-1, ITK-4 3auer
3.1 | [lepemaua JaHHBIX Uepe3 MOC/ie/0BaTeTbHBIN MTOPT [TK-1, TIK-4 3auet
3.2 | Ilepenaua ripoiiecca uepe3 rocjeioBaTe/IbHbIN MOPT [TK-1, TIK-4 3auet
4.1 | ComnpspkeHue C JaTYUKOM [1K-1, TTIK-4 3auer
4.2 | TlonyueHnue uH(OpMaLMHY C ATUUKA I1K-1, TTK-4 3aver

[TpakTHyeckue 3aHATUS B TeUeHHe CceMecTpa CTaBsIT 3a/lauu:
- pa3obpartbCsi C TIpe/ICTaB/eHHEM JAHHBIX B SI3bIKe BBICOKOTO YPOBHSI (Ha IpuUMepe

Matlab),

- CMOJe/IMPOBATh U IMMPOAHA/IM3UPOBATH IMOTOK LIYMOB MU JdHHBIX «C AdTUMKd» Hd SA3BIKE

BBICOKOI'O YPOBH#,

- OpraHu30BaTh B3aUMOZeMCTBUe TporpaMMHO# cpefibl (Matlab) ¢ Arduino-coBmecTumotii
raToi ¢ MUKpPOKOHTpossiepoM (ATMega328P vy aHamoruuHbIi),
- OpraHu3oBaTh OOMeH [JaHHBIMA MEXy peaJbHbIM [JaTuMKoM (Ha TpuMepe

akcesnepomeTpa ADXL345) 1 MUKPOKOHTPOJIJIEPOM,

- OpraHu30BaTh MePechUIKY AAHHBIX C aTUHMKa Yyepe3 MUKPOKOHTPOJIJIEP B TPOrPaMMHYO
cpefly C Toc/ieAyrolleli MUHTepripeTalyieli, BU3yanv3aluyeld 1 aHaJu30M.

Tembl J1a00paTOPHBIX PpadoT

Ne Tembl mabopaToOpHBIX paboT ®opmmpyembie ®opma
n/n KOMIETEeHLIUM | KOHTPOJIS
1 UTeHHe JaHHBIX C JaTUUKOB. IIK-1, IIK-4 3auet

2 Ynpag/ieHue rapaMmeTpamMu 1aTYUKOB. IIK-1, TTK-4 3auer

3 KammbpoBka 1 huibTparys. [1K-1, TTIK-4 3aueT
4 Mojienb yIy1I0BOM OpHeHTalUH. ITK-1, ITK-4 3auer




Kpurepuu onieHMBaHUsI KOMIIeTeHIUH (pe3y/IbTaToB)

ITpu olleHUBaHUM KOMIIeTEHIM HeOOX0IMMO YUUTBIBATh Ceyolre (GakTophI:
YpoBeHb yCBOeHHs1 MaTepyasa, pelyCMOTPEHHOI'0 TIPOrpaMMOiA.

YMeHue aHaIM3UPOBATh MaTepHaJl, yCTaHAaB/IMBATh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U.
OTBeTHI Ha BOIIPOCHI: TIOJTHOTA, APTYMEHTUPOBAHHOCTh, YOEKIeHHOCTh, YMEHUe

KauecTBo oTBeTa (ero o01miast KOMIO3HUIHs, TOTUUHOCTh, yOeXIeHHOCTh, 00IIIast Py AULIHs)
Vcrosib30BaHUe OTIOTHUTETBHOM IUTepaTyphl TIPH MOITOTOBKE OTBETOB.

OmeHKa  «3auTeHO»  BBICTAB/ISIETCS  CTY[IeHTY, KOTODbI  TIPOYHO  YCBOWJI
MpeAyCMOTPEeHHBIH TIPOTPaMMHBIA MaTepHas; TpPaBUIbHO, apryMeHTHPOBAaHO OTBETWU/ Ha BCe
BOTIPOCHI, C TIpUBEJIEHHEM TIPUMEPOB; TIOKa3al Tay0OKWe CHCTeMaTU3UpPOBaHHBbIE 3HAHMS,
BJIaJieeT MIpUeMaMH PACCY>KJEeHHsI U COTOCTaB/sieT MaTepra M3 Pa3HbIX MCTOYHUKOB: TEOPHIO
CBSI3bIBaeT C TIPAKTHUKOM, IPYTMMU TeMaMH JaHHOTO Kypca, APYTHX U3ydaeMbIX MpeMeToB; Oe3
OIIMOOK BBITIOJTHU MTPAKTHUECKOe 3a/jaHue.

OreHKa «He 3auTeHO» BBICTABJISIETCS CTY[EHTY, KOTOpbld He crpaBuiacs ¢ 50%
BOIPOCOB U 3aflaHui OuieTa, B OTBETAaX HA APYyrHe BOTIPOCHI JOMYCTU/I CYIL[eCTBeHHbIE OIIHNOKH.
He MoOXeT OTBeTUTh Ha /[IOTIOJHUTEbHbIE BOMPOCHI, TIPeJIO)KEHHbIe TIpero/aBaTesieM.
LleslocTHOTO TIpeACTaB/IeHUsST O B3aMMOCBSI3X, KOMIIOHEHTAX, 3Tarax pa3BUTHUs KYJIbTYPhbI y
cTyzeHrta HeT. OrleHHMBaeTCsl KaueCTBO YCTHOM W TTMCbMEHHOW peuM, KaK U TPH BHICTaBIeHUN
TOJIO)KUTETbHOM OLIeHKH.

AR

BOHPOCBI K 3a4eTy

1.  OcHoBHble cBefleHusi o MOMC pgaTuMkax: KaaccuduKaius, BHUAbI, TPUMeHEeHUe.
WHepuyanbHbIN 3MepuTeibHbIN KoMioHeHT (IMU), TunoBast pyHKLMOHa/NIbHAs CXxeMa.
2. Bupei MOMC akcenepomeTpoB. Peanmu3anysi 3TajloHHOW Macchl. EMKOCTHBIM Croco0

B030Y>K/leHUsl KosiebaHUi U CUNTBIBAHUSI YCKOPEHHS C TOMOILIbIO0 I'pebeHuaToro nprBoja.

3. Buast MOMC rupockoroB. EMKOCTHBIN cr1ocob Bo30Y»K/jeHHs KOieOaHUH U CUUTHIBAaHUS
YTJIOBOM CKOPOCTH C TIOMOIIIbI0 TpeGeHYaToro NpuBo/a.

4.  TIIpouecc wusrorosnenuss MOMC no texHosorud KMOII. OcHOBHbIe 3Tambl CO3JaHUS
TpPeXMepHbIX MUKPOCTPYKTYP.

5. TIlpouecc usrorosnaenuss MOMC no texHosorun KMOIL. Buzpl nvtorpaduu 1 rnporeccoB
obpaboTku cioeB MOMC.

6.  Hcnosb3yeMble MaTepuasbl ¥ BU/bI TPaB/eHUs IpU U3rorosieHn MOMC.

7.  Konebanus u mrymbl B MOMC. AHanu3 TeIyIoBOro Iyma.

8.  Kosnebanus v mymsl B MOMC. HenmHeliHble 3ddekTbl. AHaIM3 pa3/iMuHbIX BUJOB IIYMOB
¢ nomougpo CITM, AK®, Bapuauyu AsiaHa.

9.  OO6O0OIIeHHBIN aNrOPUTM HHEPIUAJLHOW HaBUTAI[MOHHOW CHUCTeMbI Ha ocHoBe MOMC
natuvka (IMU). JuddepeHianbHbie ypaBHEHUSI.

10. OO6O0OLIeHHBIN aATOPUTM WHEPLMATbHOM HAaBUTALIMOHHOM CHUCTeMbI Ha OcHOBe MDOMC
narurka (IMU). MHTerpanbHble ypaBHeHUs U NPoLie/lypa MHTeIPUPOBaHMUS.

11. OnwucanHue yryi0BOW OpHeHTaLlMM WHEPLMAJIBLHOIO M3MepuTesnbHOro KommoHeHrta (IMU) c
TIOMOLBIO MaTPUL{bI [I0BOPOTA.

12.  OnwucaHue yryi0BOW OpHeHTallMM WHEPLMATIbHOIO M3MepuTesnbHOro KommoHeHrta (IMU) c
TIOMOLLIbIO KBATePHUOHOB.

13. Omnwmcanue yryi0BOW OpHeHTaLlMM WHEPLMAJIbHOIO M3MepuTenbHOro KommoHeHrta (IMU) c
nomoliibio yrios Oiinepa-Kpoinosa (Tetita-bpaiiaHa).

14. OcHOBHBIe CBefleHUs] O KpeMHHeBOW (oToHHKe. OT/IMYMe OT KPeMHHUEBOH 3/1eKTPOHUKHU.
Vcrosib3yeMble MaTepuallsbl.

15. OnTuueckuit mopynarop u perekrtop. VHrepdepomerp Maxa-llengepa (MZI) B
MHKDPOMCIIO/THEHUU KaK OCHOBA YCTPOMCTB KpeMHHUEBOU (DOTOHUKMU.



16. MarpuuHoe ormnvcaHde (OTOHHBIX BeHTW/IeW. MarpuuHasi MaTeMaThueckasi MOJeb
nHTepdepometpa Maxa-LleHzaepa (MZI).

17.  KommiekcHpii [Q-MomynsiTop, [eTeKTop U TIpeoOpa3oBaTesh YacTOThl Ha OCHOBe
nHTepdepometpa Maxa-LleHzaepa (MZI).

18. Ilporpammupyemasi onThueckass MaTpvlia Ha reKCaroHajbHbIX 3BeHbsIX Maxa-LleHgepa.
BapuaHThI yCTpPOMCTB.

19. Ontuueckue deppo3nekTpuku. ['pebeHuatass CTPyKTypa. BapuaHTbI  yCTpOWCTB.
MUKpO/IMH30BbIE pelleTKy U AaTuyuku Illeka-XapTMaHHa.

20. ®otonHble ALTI.

21. BsaumogelictBue Ban [lep Baamibca B cTpykTypax MOMC U ero mnpumeHeHUe.
CKaHUPYIOIIWK aTOMHO-CU/IOBOM MUKPOCKOTI. PeXkrMbI paboThI.

22. Tonorpaduueckuii uHTephepoMeTp /s aHaIKM3a TTIOBePXHOCTHBIX MUKPOCTPYKTYD.

Onepatop 340 000 "KomnaHus "TeH3op"
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