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OrneHouHble MaTepUaibl — 3TO COBOKYMHOCTh Y4e€OHO-METOIMYECKHX MaTepuaoB
(KOHTPOJIBHBIX 3aJlaHui, omnucaHuii (opM U Mpolenyp), NpeJHa3HAYEHHBIX AJIS OLICHKHU
KayecTBa OCBOCHHUS OOydYalOUIMMMCS JAaHHOW  JIUCIHMIUIMHBI KaK YacTH  OCHOBHOMU
00pa3zoBaTeNbHON MPOTPaAMMBI.

Ilenb — OLEHUTH COOTBETCTBUE 3HAHHWWA, YMEHMH U YPOBHS TNPHOOPETEHHBIX
KOMIIETEHIMI 00yJaronuxcs 1eyisM 1 TpeOOBaHUsIM OCHOBHOM 00pa3oBaTelIbHOIN MPOrpaMMBbl B
XO0JIe MTPOBEACHUS TEKYIIET0 KOHTPOJIS M TPOMEKYTOUHOM aTTECTaIHH.

OcHoBHas 3a7a4a — 00€CIeUnTh OIEHKY YPOBHS C(HOPMHUPOBAHHOCTU OOIIEKYJIbTYPHBIX
U NPO(heCCHOHABHBIX KOMIIETEHINH, TPHOOpEeTaeMbIX 00yJarOIUMCS B COOTBETCTBUH C STUMH
TpeOOBAHUSIMHU.

Konrpons 3HaHuii mpoBoautcss B (opMe TEKyIIero KOHTPOJS U IPOMEKYTOYHOU
aTTeCTallUU.

Texkymmii KOHTPOJb YCIEBAEMOCTH TPOBOJUTCA C LENbIO ONPEACNCHHUsS CTEIEeHU
YCBOGHHS y4eOHOro MaTepHalia, CBOEBPEMEHHOI'O BBISBICHMS U YCTPaHEHHUS HEJOCTATKOB B
MOJTOTOBKE O0YYaIOIUXCS M MPUHATHS HEOOXOAUMBIX MEp IO COBEPUICHCTBOBAHUIO METOAUKH
MpPEnoiaBaHusl y4eOHOW MUCIUIUIMHBI (MOIYJISI), OpraHu3aiuu paboThl 00YYaAIOIMIUXCS B XOJIE
yueOHBIX 3aHATUHN M OKa3aHUS UM WHINBUAYAITHHON TTOMOIIIH.

K KoHTpoIO TeKyIlel ycrneBaeMOCTH OTHOCSTCSI MPOBEPKA 3HAHWUW, YMEHHI U HABBIKOB,
NpUOOPETEHHBIX OOYUYaAIOMIMMUCA Ha MPAKTHUECKUX 3aHATHAX M J1IabopaTOpHBIX padoTax. [lpu
BBITIOJIHEHUH J1Ta00paTOPHBIX pabOT MPUMEHSETCS] CUCTEMa OIEHKH «3a4T€HO — HE 3a4TCHO.
KonnuecTBo mabopaTOpHBIX paboT MO KKIOMY MOJYIIO ONPEAETICHO rpaduKoM, yTBEPKICHHBIM
3aBEIYIOIINM Kadeapoil.

Ha mpakTuueckux 3aHATUSAX JOMYCKAETCS UCIOJIb30BaHHUE JIMOO CUCTEMbI «3aUTEHO — HE
3aYTEHO», TUO0 PEUTUHIOBON CUCTEMBI OLIEHKH, IPU KOTOPO, HallpUMep, MPAaBUIHHO pellleHHas
3aJaua OLIGHWBACTCA ONPEICICHHBIM KOIUYeCTBOM OayioB. IlpuM Mmo3TamHOM BBINOJHEHUH
yueOHOro miaHa Oaymuibl CyMMUpPYIOTCS. [lOMOXKHUTENbHBIM HTOrOM BBINOJHEHHS! MPOTPaMMbI
SIBJISIETCSL OTIPEICIIEHHOE KOJTMYECTBO HAOPAHHBIX OaJLIOB.

[IpoMexyTOUHBIII KOHTPOJIb MO JUCUUIUIMHE OCYLIECTBIISIETCS MPOBEACHHEM 3adyéTa U
IK3aMeHa.

®opma npoBesieHUs 3a4€Ta - YCTHBIN OTBET MO OHJIeTaM, COAEpKalliM BOIIPOC U HA0Op
OTBETOB, OJIUH M3 KOTOPBIX - IPABUIILHBII.

®dopma npoBeneHUsl IK3aMEHa — YCTHBIN OTBET MO YTBEPXKIEHHBIM SK3aMEHAIIMOHHBIM
Oowineram, CcGHOPMYIHMPOBAaHHBIM C Y4ETOM COACpXKAHHS  y4eOHOW JUCHUIUIMHBL. B
9K3aMEHAIIMOHHBIN OUJIET BKIJIIOYAETCS JIBa TEOPETHUECKUX BOIpoca. B mporecce moAroToBKH K
YCTHOMY OTBETY OJK3aMEHYEMBI MOXKET COCTaBUTh B IHMCHBbMEHHOM BHJE IUIaH OTBETA,
BKJIIOYAIOLIUH B ce0s onpeeneHusi, BBIBOAbI (HOPMYII, PUCYHKH U T.II.

Ili1anupyembie pe3yabTaThbl 00yUeHUs

[Tockonbky TmepedyrclieHHbIE KOMIETEHIMH HOCAT MHTETpalIbHBIM Xapakrep, Ui
pa3paboOTKU OLEHOYHBIX CPEICTB 1€1eco00pa3HO BBIACIUTH IUIAHUPYEMbIE PE3YJIbTAThI
oOydeHUss — 3HAHUS, YMEHUS U HaBBIKH, XapaKTepU3YIONIUE JTanbl (OpPMUPOBAHUS
KOMIIETEHIIMM U 00ecleyuBarone JOCTHKEHUE I[UIAaHHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
oOpa3oBaTenbHON mporpamMMmbl. Takum oOpa3oMm, B pe3yiabTaTe OCBOCHHUS JAHCIMILTUHBI
«MUKpO3JIEKTPOHHBIE TaTYUKU B HHPOPMAIIMOHHBIX CUCTEMAX» CTYIEHTHI JOJIKHBIL:

3Hamuy:
- BUIBI U (hU3MUYECKHE TPUHLUIBI paboThl AaTyukoB MOMC, BX KOHCTPYKIIHIO, TEXHOJIOTHIO
MPOU3BOJICTBA, ICTOUYHUKH MOTPEIIHOCTEN N3MEPSIEMbIX BEIUYHH;
- o0mme MNpUHIMIBL pa3pabOTKU MHUKPOIJIEKTPOHHBIX HU3MEPUTEIbHO-MH(POPMAIIHOHHBIX
CPEICTB;
- MpeAMETHbIE O0JIACTH MO TEPMUHOJIOTHH, MPUHIUIAM PabOThI, TEXHUKO-d)KOHOMUYECKUM
XapaKTepUCTHKaM, BOIIPOCaM NMPOEKTHUPOBAHUS U NMPUMEHEHUs mpeoOpa3oBaTesiell U JaTYUKOB
Ha OCHOBE MHKPO- U HAHOTEXHOJIOTUH.



Yuemu:
- N3MEpATh M HHTEPHPETUPOBATH CHUTHaIbl JaTuukoB MOMC, wucnonbp3yss TEXHUYECKOE
OIMCAHHUE;
- OLEHUBATh U PACCUUTBIBATE OCHOBHBIC TEXHUKO-DKOHOMHUYECKHE XapaKTEPUCTUKH
MHUKPOAJIEKTPOHHBIX JATYMKOB U MpeoOpa3oBaTeneii;
- MHCIONb30BaTh ammaparypy uid SKCIEPUMEHTAIBHOIO HCCIEIOBAHMUS XapaKTEPUCTHUK
MHUKPOAJIEKTPOHHBIX JATYMKOB U IpeoOpa3oBaTeneil.

Braodemy:
- MaTeMaTUYECKUM annapaTroM [js ONMCAHMUA MOAENM M3MepeHuil u morpemHocreii MOMC,
00pabOTKH JaHHBIX JATYUKOB;
- INPaKTUYECKUMH HaBbIKAMU OLIEHKM OCHOBHBIX METPOJIOTMUECKHX M JKCIUTyaTallMOHHBIX
xapaktepuctuk MEMS.

IIpome:xxyTouyHast aTTecTalus M0 AUCHMILIMHE
DopMOil MPOMEKYTOUHOM aTTeCTallMU MO AUCHUMUIUIMHE «/laTYMKM HAa OCHOBE MUKDPO- U

HAHOTEXHOJIOTHII» SBJISIETCS 3a4€T B 7-M CEMECTpE.

TeMbl NpakTHYECKUX 3aHATHI

Ne . dopmMmupyemble ®opmMma
Tembl mpakTHYECKUX 3aHATUN
n/n KOMIETEHIIMH | KOHTPOJIIS
1.1 | IIpeacraBnenue nanueix B Matlab IIK-1, IIK-4 3auer
1.2 | Peanu3anus nmoroka qa"HHbeix B Matlab IIK-1, IIK-4 3auer
2.1 | Peanuzanus pynkuuii B Matlab IIK-1, IIK-4 3auer
2.2 | 'enepanus v aHaJIN3 IYMOB ITK-1, TIK-4 3ayer
3.1 | Ilepenaua naHHBIX Yepe3 MOCAEAOBATENbHBINA IOPT I1K-1, IIK-4 3auet
3.2 | Ilepenaua mpoliecca yepes Mmocie10BaTeabHbIi HOPT I1K-1, ITK-4 3auer
4.1 | ConpspkeHue ¢ JaTYUKOM IIK-1, IIK-4 3auer
4.2 | llonmyyenune uHpOpMaLIUK C JaTYNKA I1K-1, IIK-4 3auer
[IpakTudeckue 3aHATHS B TEUCHHE CEMECTPa CTaBAT 3aJauH:
- pa3o0paThCsi C TPEACTABICHWEM MAHHBIX B SI3bIKE BBICOKOTO YpPOBHS (Ha IMpUMeEpe
Matlab),

- CMOJIETIMPOBATh U MPOAHAIN3UPOBATh IMOTOK IIYMOB U JAHHBIX «C JaTYMKa» Ha SI3bIKE
BBICOKOT'O YPOBHSI,

- OpraHM30BaTh B3aUMOEHUCTBUE porpaMMHOi cpenbl (Matlab) ¢ Arduino-coBmMecTmoit
I1aToN ¢ MUKpOKOHTpoiepoM (ATMega328P munu aHanoru4HsbIi),

- opraHu3oBaTb OOMEH JAaHHBIMH MEXAY peaJbHbIM JaTYUKOM (Ha THpumepe
akcenepomerpa ADXL345) 1 MUKPOKOHTPOJIEPOM,

- OpPraHHU30BaTh NEPECHUIKY JaHHBIX C AATYMKA Yepe3 MUKPOKOHTPOJIIEP B IPOTPAMMHYIO
cpeny C MOCIENYIOLIEH UHTEPIPETaluel, BU3yalln3auued 1 aHaJIU30M.

Tembl 1a60paTOpHBIX padoT

Ne Tembl 1a00paTOPHBIX paboOT PopmHpyemie Popma
n/n KOMIETEHIIMH | KOHTpPOJIS
1 YreHne qaHHBIX C JAaTYUKOB. IIK-1, IIK-4 3aueTt
2 VYpasineHue napameTpamu JaT4uKOB. I1K-1, IIK-4 3auet
3 KannbpoBka u ¢punpTpanus. I1K-1, IIK-4 3auet
4 Mogenb yriioBoi OpueHTALNH. IIK-1, IIK-4 3aueTt




Kpurepun oueHuBanusi KomneTeHuu (pe3yJabTaToB)
[Tpu oleHMBaHUM KOMIIETEHIMI HEO0X0AUMO YUUTHIBATh CIeyIomue (pakTophl:
1. YpoBeHb yCBOCHHS MaTepualia, IpeyCMOTPEHHOTO MPOTPaMMOM.
2. YMeHue aHaIu3upoBaTh MaTepHall, yCTaHaBIUBATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U.
3. OTBeTHI Ha BOMPOCHI: IOJHOTA, APTYMEHTUPOBAHHOCTbD, YOKIACHHOCTh, YMEHUE
4. KagectBo oTBeTa (ero o0I11ass KOMIIO3ULUS, IOTHYHOCTh, YOEXKIEHHOCTh, 001I1ast SpyAULIUs)
5. HMcnonb3oBaHue JOMOJTHUTEIBLHON JTUTEPATYPhI IPU MOJATOTOBKE OTBETOB.

OneHka  «3a4TEHO»  BBICTABIAETCA  CTYINEHTY, KOTOPbIH  NPOYHO  YCBOMII
MPEeyCMOTPEHHBIN MPOTrpaMMHBIM MaTepuai; MpaBWIbHO, apryMEHTUPOBAHO OTBETMJI Ha BCe
BOIMPOCHI, C TpPHUBEIECHUEM IMPHUMEPOB; IOKa3al TIJIyOOKHE CHCTEMAaTU3MPOBAHHBIC 3HAHMS,
BJIaJICET MPUEMaMH PACCY)KJIEHUS M COMOCTABIISIET MaTepuall M3 Pa3HbIX UCTOYHHKOB: TEOPHUIO
CBSI3BIBACT C MPAKTUKOM, IPYTMMHU TEMaMH JaHHOTO Kypca, IPYIHX M3y4aeMbIX MPeIMETOB; 0e3
OIIMOOK BBIMOJIHUJ MPAKTUYECKOE 3a/laHuE.

OneHka «He 3a4YTEHO» BBICTABISAETCS CTYIAEHTY, KOTOpbIH He cropasuicsi ¢ 50%
BOIPOCOB U 3aJ]aHMil OusieTa, B OTBETaX Ha APYrue BOMPOCH TOMYCTUI CYIIECTBEHHbIE OIINOKH.
He wMoxeT OTBEeTUTh Ha JONOJHUTEIBHBIE BOIPOCHI, NPEIIOKEHHBIE IPENOJIAaBATEIEM.
[lenocTHOrO mMpeACTaBIEHUS O B3aMMOCBS3SIX, KOMIOHEHTaX, 3Talax PpasBUTHS KYJIbTYpHl Y
cTyaeHTa HeT. OLEeHUBaeTCsl KaueCTBO YCTHOW M NHUCBMEHHOM peud, KaKk W NP BHICTABICHUU
MOJIOKUTEILHON OLICHKH.

Bomnpoce! k 3a4ery

1. OcHoBHble cBeneHuss o MOMC natumkax: KiacCU(UKAIUs, BHIbI, TNPUMCHCHHE.
Wnepunanbueiii u3meputensublii komnoHeHT (IMU), TunoBast pyHKIIMOHANbHAS CXEMa.

2. Bunet MOMC axkcenepomeTrpoB. Peanuzanusi 3TaJoHHOM Macchl. EMKOCTHBIM crmoco0
BO30YXKJICHHS KOJIEOaHUN U CUMTHIBAaHHS YCKOPEHHUS C IOMOIIBIO IPeOeHYaToro NpuBoa.

3. Bunsrt MOMC rupockonoB. EMKoCTHBIN crmoco® BO30ykIeHUs KOJIeOAaHWN U CUUTHIBAHMS
YII0BOM CKOPOCTH € TTOMOIIBIO TPEOSHYATOrO MPUBO/IA.

4. [Ipouecc unzroroBnenuss MOMC no texnosoruu KMOIL. OcHOBHBIE 3Tambl CO3JaHUS
TPEXMEPHBIX MUKPOCTPYKTYD.

5. Tlpomecc m3rorosnenus MOMC no texunonorun KMOII. Buasr mutorpadguu u mporeccon
obpabotku ciioeB MOMC.

6.  Hcnosb3yeMble MaTepualibl U BUABI TPABJICHUS MPU U3rotoBieHnn MOMC.

7. KoneGanus u urymsr B MOMC. AHanu3 TEIIoBOro uryma.

8.  Konebanus u mrymsl B MOMC. Henuneitabie 3 dexThl. AHATN3 pa3InyHBIX BUIOB IITyMOB
¢ nomoipio CIIM, AK®, Bapuanuu Annana.
9. OO60O0IIEeHHBIN aITOPUTM HWHEPIUATHHOW HABUTAIMOHHOW CHCTeMbl Ha ocHOoBe MOMC

natunka (IMU). luddepennmansabie ypaBHEHUS.

10. OOOOIICHHBIA AJITOPUTM HWHEPIMAIBHONW HaBUTAIIMOHHOW cHUCTeMbl Ha ocHoBe MOMC
natauka (IMU). UHTerpanbHble ypaBHEHUsI U ITPOLIEAYpa UHTETPUPOBAHMUS.

11. Omnucanue yrioBoil OpHEHTAIIMU WHEPIUAILHOTO M3MepHuTebHOro kommoHeHnta (IMU) ¢
IIOMOUIbIO0 MaTPHULIbI IOBOPOTA.

12. Omnucanue yrioBoil OpHEHTAIIMU WHEPIUAILHOTO M3MepHuTelbHOro kommoHeHnTta (IMU) ¢
IIOMOIUIbIO0 KBATEPHUOHOB.

13. Omnucanue yrioBoil OpHEHTAIIMU WHEPIUATILHOTO M3MepHuTebHOro kommnoHeHnta (IMU) ¢
nomo1kio yrios Ditnepa-Kpsuiosa (Teiira-bpaiiana).

14. OcHOBHBIE CBeJIeHUS O KPeMHHEBOH (oToHUKe. OTIMYHEe OT KPEMHHEBOU AJIECKTPOHUKHU.
Hcnone3yeMble MaTepyabl.

15. Ontuyeckuii wmoxymsatop u aerekrtop. HMuartepdepomerp Maxa-Ilennepa (MZI) B
MHUKPOHUCIIOITHEHUH KaK OCHOBA YCTPOMCTB KPEMHHUEBOH (POTOHUKH.



16. MarpuyHoe onucaHue (QOTOHHBIX BEHTWICH. MaTpuyHas MaTeMaTH4ecKas MOJelb
unreppepomerpa Maxa-llennepa (MZI).

17. Kowmmekcubiii 1Q-momynstop, AeTekTop W mpeoOpa3oBaresb YacTOTHl Ha OCHOBE
unreppepomerpa Maxa-llennepa (MZI).

18. IIporpamMmMmupyemMas onTuyeckass MaTpulla Ha IeKCcaroHaJbHBIX 3BeHbsAX Maxa-Llenaepa.
BapuaHTbl yCTpOUCTB.

19. Onrtuueckue ¢epposniekTpuku. ['pebeHuatas cTpykTypa. BapuanThl  yCTpOHCTB.
MukponnH30BbIe pemeTky u gatuuku [lleka-XapTmanHa.

20. ®oronnsie AIIIL
21. BzaumopeiictBue Ban Jlep Baamibca B cTpykrypax MOMC u ero npuMeHEHHE.

CkaHUpYIOIINK aTOMHO-CHIIOBOM MUKPOCKOII. PeXuMbl paboTHI.
22. Tonorpaduyeckuii uHTEpHEPOMETP IS aHAITM3A TTOBEPXHOCTHBIX MUKPOCTPYKTYP.

Onepatop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWUCHIO

3aBeaytowmii kadeapon PTY
cornacoBaHo
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