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PE®EPAT

Jurmmomuas pabora comepkuT 82 crpaHullbl, 52 wnmoctpauuu, 5 tadnun, 24
HMCTOYHHKA.

KiroueBbie CJIOBa: MUKPOKOHTPOJIJIEP, MUKPOITPOILIECCOP,
MUKPOITPOLIECCOPHAA CUCTEMA, IIPOI'PAMMA, TBEPIOTEJIbHBIE
HAKOITUTEJINA, FAT, NTFS, JNAHHBIE, HENCIIPABHOCTH,
I[NOBPEXJIEHUE, BOCCTAHOBJIEHUE, ®JIENI-TIAMATh, ATMEGA,
[IOPTEI, PETUCTPBI, NOR, NAND, TECTEP, KOPITYC, SSYEMKA TTAMSITH.

OObekT wuccnegoBaHusi — cOop W 00paboTKa JaHHBIX C HEUCHPABHBIX
TBEPAOTEIHHBIX HAKOMUTENIEH, HE padOTAIOIINX B IIITATHOM PEXKHME.

[Ipenmer uccienoBaHus — CUCTEMA BOCCTAHOBIIEHUS JAaHHBIX C TBEPAOTEIbHBIX
Hakonuteneit Ha 6aze MK ATMEGA.

[lenpto guTUIOMHON  PabOTBI  CTAlO, HWCCIEAO0BAaB (DU3NYECKHE OCHOBBI
GyHKIMOHUPOBAHUS  (JICHI-TIaMSITH, CTPYKTYpY HMX TOCTPOCHHUS, OIIMOKU U
HEUCIIPABHOCTH BO3HHUKAIOUIME BO BpeMsl ux padot, Pazpaborate nHa MK Atmega
CUCTEMY YTCHHS JAaHHBIX C HEHCIIPAaBHBIX TBEPAOTEIHHBIX HAKOMHUTENICH Ha OCHOBE
drem-naMaTu, IS yCTPAHEHHUS JIOTMUYECKUX TOBPEXKICHUN W BOCCTaHOBJICHUS
BaXHBIX JAHHBIX, TIPU HEBO3MOXXHOCTH pa0OOTHI B IITATHOM PEKHUME.

Heo06xoanMoCTh B YTEHHH JaHHBIX C HE pabOTaromMX B MTaTHOM pexknme USB-
dem-Hocuteneld BO3HUKIA ¢ MOMEHTa CO3/laHus nepBoi drieni-namsatu. B manHon
paboTe TpPOBEACHO HCCIAeAOBaHUE (PU3UYECKUX OCHOB (hIeuI-naMsTH, H3y4YEHbI
BapHAHThl WX KOMIIOHOBKM U TIOCTPOSHUS, HW3YYCHBI HCIOJb3yeMble (ailioBbIe
cuctemMbl Pa3paGoran anropuTM i 4YTE€HUS JaHHBIX. BbiOpan u  u3ydeH
MHUKPOKOHTPOJUIEp I YTCHUS JaHHBIX, BBIOPAH TMOAXOISAIIANA MOIYNIh TMaMSITH U
amanrep, 1yt coopa tectepa. Cobpan tecrep, pazpadorano [10 nns MmogenupoBaHus,
nocne jys yteHus. [IpoBeneHa ampoOars Ha TECTOBBIX JAHHBIX M Ha peajbHBIX
JAHHBIX C MUKPOCXEMBbI MaMSITH.
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JlpImioMHas mpara 3msiirgae 82 crapoHki, 52 UTocTpalibll, 5 Tadmii, 24 KPbIHIIIBL.

KitouaBbis CJIOBBI: MIKPAKAHTPOJIEP, MIKPAIIPAIIDCAP,
MIKPATIPAIIDCAPHASI  CICTOMA, IIPATPAMA, 1BEPJAIEJILHBIA
HABATIAIIBAJIBHIKI, FAT, NTFS, JAJBEHBIS, HSICIPAVHACII,
[MAIIKOJDKAHHE, AJJHAVYJIEHHE, ®JIDII-TIAMAIL, ATMEGA, ITAPTBHI,
POI'ICTPBI, NOR, NAND, TOCTAP, KOPITYC, STUDMKA ITAMIIIL

AG'exT macnemaBaHHS - 300p 1 ampaioyka Maj3eHbIX 3 HACHpayHBIX IBEpHA-
IENbHBIX Ha3amanBajabHIKay, SKis HE IPAIYIOIb Y IITaTHBIM PI)KbIME.

[Ipanmer nmacnemaBaHHS - CICTAMa aJHAYJIEHHS IAA3€HBIX 3 IBEPIALCTBHBIX
HazanamBagbHiKay Ha 6aze MK ATMEGA.

Mbraif  gpIloMHaW — mpanbl  cTajia,  JacienaBayiibl  (Di314HBISI  ACHOBBI
(G yHKIBIIHABaHHS (QUIBII-TIaMsALl, CTPYKTYPY 1X maOya0Bbl, MaMbUIKI 1 HACOpayHacIi,
SKisl Y3HIKAOIb MagJac ix padbot, pacmpamaBaik Ha MK Atmega cicTaMY YbITaHHS
JAJ3€HBIX 3 HACIpAyHBIX LBEPIALICTbHBIX Ha3amallBaJIbHIKAY HAa acHoBe (dII-
TaMSIIIi, JJIS JIIKBIJAIbI JTari9HbIX MAIKOKAHHAY 1 aIHAYJICHHS BAKHBIX Ja/I3€HBIX,
IPbl HEMarybIMacIli Mpaisl ¥ MTaTHBIM PIKbIME.

HeabxoaHacup y YblTaHH1 JAA3€HBIX 3 HENPALYIOUbIX ¥ MITaTHBIM paxbiMe USB-
¢I-HOCKOITAY maycraga 3 MOMAaHTY CTBapdHHS Imepmaid ¢Quou-namsul. Y
JTaj3eHal Tpalbl IpaBel3eHa JacienaBaHHe (i3IYHBIX acHOY  (JIdII-TIaMSIi,
BbIBYYaHbl BapbISIHTHI 1X KaMIIAaHOYKI 1 Ma0yJ0Bbl, BbIBYYaHbl (haiaBbisl CICTAMBI,
SKis BBIKAPBICTOYBAOIA. PacrparaBaHbl airapblTM ISl YBITAHHS J1aJI3CHBIX.
AOGpaHbl 1 BEIBy4aHbl MIKPaKaHTPOJIEP JJI YbITAHHS JaJ3€HBIX, aOpaHbl MPHIAATHBI
MOAYJIb MaMsIli 1 axanTap, ajs 300py tecrapoy. Cabpansl TACTap, pacnpamaBana [TA
JUTST MaJPJsIBaHHS, Tacis s 4biTaHHs. [IpaBen3eHa ampaarpisi Ha TAICTaBBIX
TA3CHBIX 1 HAa PIAIBHBIX JaA3EHBIX 3 MIKpaCXeMbl TTaMSIIIi.
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The thesis contains 82 pages, 52 illustrations, 5 tables, 24 sources.
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The object of research is the collection and processing of data from faulty solid-
state drives that do not work in normal mode.

The subject of the research is a data recovery system from solid state drives based
on MK ATMEGA.

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 their work, to develop a system for reading data from
faulty solid-state drives based on flash memory on the Atmega MC to eliminate
logical damage and restore important data, if it is impossible to work in normal mode.

The need to read data from USB flash drives that are not working normally has
arisen since the creation of the first flash memory. In this paper, a study of the
physical foundations of flash memory has been conducted, their layout and
construction options have been studied, the file systems used have been studied, and
an algorithm for reading data has been developed. A microcontroller for reading data
was selected and studied, a suitable memory module and adapter were selected for
collecting the tester. The tester is assembled, software for modeling is developed,
then for reading. Approbation was carried out on test data and on real data from the
memory chip.



