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OOBeKT uccnenoBanus — cOOp U 00pabOTKa JaHHBIX ¢ HeucnpaBHbIXx USB-
dem-nakonuTenei, He paboTAONIKUX B IITATHOM PEKUME.

[Ipenmer wuccnegoBanuss — cucreMa uyTeHHs aAaHHbIX ¢ USB-¢uem-
Hakonuteneit Ha 6aze MK ATMEGA.

Lenbto aumiomMHONW paOOTHI CTallo, HUCCIENOBaB (PU3UUECKUE OCHOBBI
(GyHKIMOHUpPOBaHUs  (JelI-NaMsATH, CTPYKTYPY HX TMIOCTPOCHHUSA, OIIUOKA U
HEHCITPAaBHOCTH BO3HHKAIOIIAE BO BpeMsi paboThl, paspadorath Ha MK Atmega
CHUCTEMY YTEHHUs JaHHBIX C He paboTarommx B mTatHoOM pexume USB-duerm-
HAKOMHUTENe Ha OcHOBEe QuIeHI-MaMsITH, JUIS YTEHUS BAXXHBIX JaHHBIX, TMpHU
HEBO3MOXKHOCTH PabOTHI B IITATHOM PEKUME.

Heo0xoauMoCTh B YTEHHWH JAaHHBIX C HE pabOTAIOUIMX B IITATHOM PEKUME
USB-¢dnem-nocuteneii BO3HUKIA C MOMEHTa co3faHus  Quien-maMsITdH |
MIOBCEMECTHOI'0 €€ MCIOJIb30BAaHUS BO BCEX OTPACISIX YEIOBEUECKOU NEATEIbHOCTH.
B nanHO#l paboTe mpoBeneHO uccienoBaHuE (U3MUYECKUX OCHOB (piell-mamsTH,
M3y4eHbl BapHAaHThl WX KOMIIOHOBKM W TIOCTPOCHUS, W3Y4YCHBI HCIIOIb3yeMbIe
¢aiioBble cHCTeMbl W BbISIBIEHAa HaumOOJIeeé 4YacTO BCTPEYAIOLIAsCsA, YTOObI
UCIIOJIb30BaTh HMMEHHO €€ B Ipoliecce MOJeNupoBaHUs M uTeHus. Pazpaboran
QITOPUTM JUIsl YTEHUS JAHHBIX. BbIOpaH M M3ydeH MHUKPOKOHTPOJUIEP IJIsl YTEHUS
JaHHBIX, BBIOpPAaH MOAXOIALIMI MOAYJIb MaMATH M ajamnTep, A cOopa Tecrepa.
CoOpan Tecrep, pa3pabOTaHO MpPOrpaMMHOE OOecledeHHe M1 MOJEIMPOBAaHMS,
nocie Ans urteHus. IlpoBeaeHa ampoOalysi Ha TECTOBBIX JAHHBIX M Ha CBIPBIX
JaHHBIX.
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AG'exT macrmemaBaHHS —300p 1 ampaioyka Aam3eHbix 3 HscmpayHbix USB-
(upII-Ha3anamBaibHIKaY, SKis HE MPaIyIolb Y IITATHBIM PIXKbIME.

[Ipagmer pacnemaBaHHS — cicTdMa dYbITaHHS Jan3eHbIx 3 USB-uom-
HazanamBaibHikay Ha 6aze MK ATMEGA.

MbpTail ApIIIOMHAN  mpanbl  cTana, JaciefaBayiibl  (DI31YHBIT  aCHOBBI
(GyHKIBIIHABaHHS (IALI-TAMSI, CTPYKTYPY 1X Ma0yq0Bbl, MaMBUIKI 1 HACIpayHacIi
AKis Y3HIKAIOLb Magdac mpaibl, pacmpanasaib Ha MK Atmega cicToMmy ybITaHHS
Ja/I3€HbIX 3 HE SIKif MPalylolb y MTaTHBIM pakbiMe USB-(man-nazanamBanbHikay
Ha acHOBe (AUI-maMsIll, A7 YbITAHHI BaKHBIX JAJ3€HBIX, MPbl HEMarybIMacli
Mpalbl ¥ MTaTHBIM PIXKbIME.

HeabxomHacip y UbITaHHI 1a3€HBIX 3 HE SIKisS MPAIyIOIb y ITATHBIM PIKBIME
USB-¢mmr-aHock0iTay y3HIKIA 3 MOMAHTY CTBAPIHHS (HIIDIII-ITaMSIIII 1 TayCloTHara sie
BBIKAPBICTAHHS Ba YCIX TaliHaX 4YajaBedad J3edHaciil. Y [gaja3eHail mparlsl
npaBen3eHa jacieaaBaHHe (I31YHBIX acHOY (PidII-mamsil, BbIBy4aHbl BapbIAHTHI 1X
KaMMaHOYKI 1 MaOy/lOBbl, BbIByYaHbl BBIKAPHICTOYBAHbIS (alaaBbis CICTAMBI 1
BBISTyJICHA Hai0OoNell JacTta cycTpakaemas, ka0 BBIKapHICTAallb MEHaBiTa sie¢ Maaydac
MaJdJIBaHHI 1 YbITaHHI. PacrpaiiaBaHbl airapbeiT™ Ui YbITAHHS JaHBIX. AOpaHbl 1
BBIBYYaHbl MiKpakaHTpOJep A YbITAaHHS aJ3€HBIX, aOpaHbl MPBIAATHBI MOMYJb
namsui 1 axanrap, ais 30opy tacrapa. CabpaHbl TCTap, paclipaliaBaHa IparpamHae
3a0ecrsiudHHE U1 MaJRJIsiBaHHs, nacis Ui yblTaHHA. llpaBens3ena ampalaribis Ha
TACTABBIX JA/3€HBIX 1 HA BOJIKIX Ja/I3€HbIX.
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The object of the study is the collection and processing of data from faulty
USB flash drives that do not work in normal mode.

The subject of the study is a system for reading data from USB flash drives
based on the ATMEGA MK.

The purpose of the thesis work was, having investigated the physical
foundations of the functioning of flash memory, the structure of their construction,
errors and malfunctions that occur during operation, to develop a system for reading
data from USB flash drives that are not working in the normal mode based on flash
memory, for reading important data, when it is impossible to work in normal mode.

The need to read data from non-working USB flash drives has arisen since the
creation of flash memory and its widespread use in all branches of human activity. In
this paper, a study was made of the physical foundations of flash memory, the options
for their layout and construction were studied, the file systems used were studied, and
the most common one was identified in order to use it in the process of modeling and
reading. An algorithm for reading data has been developed. A microcontroller for
reading data has been selected and studied, a suitable memory module and adapter
have been selected to assemble the tester. Assembled tester, developed simulation
software, after reading. Approbation was carried out on test data and on raw data.



